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BBELOEHUE

Bbluncnmtenn KAPAT-307:

= BHeceHbl B [OCyQapCTBEHHBLIV peecTp CpeacTB mamepeHun Poccuinckon
denepauny;

= COOTBETCTBYIT «[IpaBunam KOMMEPYECKOro yyeTa TEnnoBOW 3Hepruw,
TennoHocuTens».

Hactosiliee  pykOBOACTBO  pacnpoCcTpaHseTcs Ha  BCE  UCNOMHEHUs
Bbluncnutenen KAPAT-307 1 npegHasHayeHO AN U3y4eHWUst YCTPOWCTBA MU
paboTbl BblUMCNMTENEN, a Takke COOEPXUT CBedeHus, Heobxoaumble AOniA
3KCnnyaTaumu 1 NoBeEpPKW.

Bbluncnimtenn KAPAT-307 nOCTOSIHHO COBepLUEeHCTBYeTCcHd, noatomy Bauu
3K3eMNNAP BbIYUCNIUTENS MOXET UMETb OTAEMbHbIE HE3HAYUTENbHbIE OTNNYMA B
Jetansx OT onucaHus npubopa, NpUBEOEHHOr0 B HACTOSLWEM [JOKYMEHTe,
KOTOpbI€ HE BMUSIOT Ha TEXHUYECKMe U METPOrOorM4yeckne XxapakTepucTUKU
BbIYMCIUTENS, a TaKKe ero HafeXHOCTb U paboToCnoCcoGHOCTb.
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CMNCOK UCNOJIb3YEMbIX COKPALLEEHUA
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BOOOCYETUMK XONOAHOM UMK ropsiveit Bogbl C AUCTaHLMOHHBIM
BbIXOAOM;

N3MepuTenbHbIV KaHar;

n3MepuTenbHbI NpeobpasoBaTens;

KOHTPOSbHAas CymMMa KanmbpoBOYHbIX KOS DULMEHTOB;
MEeTOAMKa NOBEPKM;

cucTema (nogcucTemMa) Hapy>XHOro Bo3ayxa;

HewTaTHas cuTyauus;

ob6paTHbIN Tpybonposoa;

nepcoHarnbHbIM KOMNbIOTEP;

nporpaMmMHoe obecneyeHue;

noparoLmin TpybonpoBog;

PYKOBOZACTBO MO 3KCMnyaTaumu;

CPeacTBO M3MePEHUI;

XOMOAHBIN UCTOYHNK;

cuctema (noacucrtema) xnagocHabxeHus;
3KCNNyaTaumoHHas AOKyMEeHTaums;

cuctema (noacucTema) ropsiiero BogocHabxeHus;
XNOKOKPUCTANMUYeCcknin UHANKaTop;
XUNWLLHO-KOMMYHaIIbHOE X03AICTBO;

n3MepuTenbHbI NpeobpasoBaTenb N3ObITOYHOrO AaBMNEHUS;
n3MepuTernbHbI NpeobpasoBaTenb pacxoaa;
n3MmepuTenbHbI NpeobpasoBaTtens TeMnepaTypbl;
MHOrO(PYHKLUMOHAanbHbIA UHTEPMENCHBIV Pas3beM;

HVXHWUIA Npeaen n3MepeHuni;

nNnaTuHOBLIN TepMonpeobpasoBaTenb CONPOTUBIIEHUS
CYETUMK BaTT-4acoB (ANEKTPOIHEPrUM);

curHan oTcyTCTBUSI BOAbI;

cucTema (nmogcmctemMa) XonogHOro BOAOCHabXeHus;
3HeprocHabxatoLas opraHu3auus;

cuctema (nogcucTema) BeHTURALNK;

M3mMepuTenbHbIN NpeobpasoBaTtenb pacxoda Boabl;
n3MmepuTenbHbI NnpeobpasoBaTtens pacxoaa NpUpPOAHOro rasa;
KOMMINEKT n3amepuTenbHbIX MpeobpasoBaTenen Temnepartypbl;
cucTema (nogcmctemMa) OTONMeHNs;

cuctema (nogcucTema) anekTpocHabXeHus;

Bbiuncnurenu KAPAT-307
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CMNCOK UCNONb3YEMbIX ONMPEQENEHUNA

U3mepuTtenbHble (nepBuUYHbIe) NnpeobpasoBaTtenu (UMM) — nameputenbHble
npeobpasoBatenu sogbl (UMPB, BC), rasa (UMPI), temnepatypbl (UMAT, KAMT),
nasnenus (UMNMO) n anektpoaHeprumn (CBY).

WUHTepdennc nonb3oBaTena — COBOKYMHOCTb NpPOrpaMMHbIX U annapaTHbIX
cpencTs, obecneuynBaroLnX B3anmoaencTeme nosnb3oBaTens ¢ I'IpI/I60pOM.

UHTepdennc RS-232 — KOHTaKTHbINA NOCNeA0oBaTENbHLIN NHTEPMENC: cTaHaapT
nocnegoBaTenbHON ABYHaNpaBneHHOW nepeaayn AaHHbIX MEXAy TEPMUHANoM v
KOHEYHbIM YCTPONCTBOM.

UHTepdenc RS-485 — KOHTaKTHbIA NOCNeA0oBaTENbHBIN NHTEPMENC: cTaHaapT
nocrnefoBaTenbHON ABYyHanpaBneHHOW nepeaayy AaHHbIX N0 ABYXMPOBOAHOMY
nonyaynnekcHOMY MHOFOTOYEYHOMY MocrefoBaTeNlbHOMY CUMMETPUYHOMY Ka-
Hany cBs3u.

UHTepdennc USB — KOHTaKTHbIV nocnenoBaTenbHbIi MHTEpEnc: craHaapT
nepegayn faHHbIX ANS CPeOHECKOPOCTHBIX M HU3KOCKOPOCTHBIX nepudepuiiHbix
YCTPOWNCTB.

Kommepuecknint yyeT KOMMYHanbHbIX PeCypCcoOB — OMnpeferieHue Konude-
CTBa MOTPEONEHHbIX 3HEPreTu4ecknx (KOMMYyHarbHbIX) PECYPCOB C MOMOLLbHO
CW, Tvnbl KOTOpbIX BHECeHbl B PepepanbHbii MHPOPMALMOHHLIA POHA MO
obecnevyeHno eguHCTBa M3MepeHun. Ha ocHoBaHum noka3aHui AaHHbix CU
OCYLLECTBNSATCA pacyeTbl Mexay noTpebutensamy n nocraBLiykammn aHeprope-
CypCOB.

KoHdurypmupoBaHue (HacTponka) BbluMCNUTENsA — BBOA (3anUCb) CUCTEM-
HbIX MapamMeTpoB (MapameTpoB KOHUrypauum) B NamsiTe BbIMUCIUTENS U 0Ob-
eaVHeHWe X B NOACUCTEMBI yyeTa, HeobxoauMble ANs peanusaumu 3agaHHon
CXeMbl U3MEPEHUSI.

LoRaWAN — ceTb nepefayv gaHHbIX N0 paguokaHarny.

MeHIo BbluucnuTtens — nHTepdenc npubopa, otobpaxatoLmii CnMCok napa-
MeTPOB (ONUUIA) BbIMUCIIMTENS (APXUBHBIX U CRYXeBHbIX NapameTpoB, kanubpo-
BOYHbIX KO3(pMUMEHTOB 1 T. A4.), Nnossonswowmi Belbpate Ans npocMoTpa u
HaCTPOMKN (MK peaakTUpoBaHNs) HeobxoanMbIN NapameTp.

M-Bus — KOMMYHVKaLMOHHbIA NPOTOKOM Nepefayn AaHHbIX, OCHOBAHHbIA Ha
apXUTEKType «KMUEHT-CepBep», ANns psiha  chneuvanbHblX — SNEKTPOHHbIX
YCTPOWCTB, Takmx Kak npubopbl y4eTa 3HEPropecypcoB M HEKOTOPbIX UCMOSHM-
TenbHbIX MexaHn3moB. [laHHble NepeaaloTcs Ha cepBep Yepes KOTPOMmep WNHbI
M-bus. Otnnuyaetca ot npotokonoB Modbus n craHgapta RS-485 HeBbicokom
CKOPOCTbIO Nepeaayn AaHHbIX, HU3KUMKU TpeboBaHMAMY K NTIMHUKN CBS3W, BO3MOX-
HOCTbIO MUTAHUSA YCTPOWCTB OT NMHWUM CBS3U, OTCYTCTBMEM TpeboBaHus cobrto-
OEeHUst NONAPHOCTY.

Modbus RTU — OTKpbITbI KOMMYHUKaLUMOHHbIN NPOTOKOS, OCHOBAHHbIMA Ha ap-
XUTEKTYPE «KITMEHT-CEPBEP», MPUMEHSIETCA AN OpraHmMsauun CBS3U Mexay
3MNEeKTPOHHbIMK yCTponcTBamu. KMcnonb3dyeTca And nepedadv AaHHbIX Yepes
KOHTaKTHble mocreaoBaTenbHble MHTepgenchl: RS-485, RS-232, USB, ontudye-
CKMI uHTEperc (onTonopT).

OfHOTUMNHBbIE CUCTEMHbIe MapameTpbl (OAHOTUNHbIE NapamMeTpbl) — BO3-

MOXHble BapWaHTbl NPUMEHEHUST Kakoro-nmbo dusmyeckoro napameTtpa. B Bbi-
yncnutene KAPAT-307 gona kaxgoro guan4eckoro napameTrpa MOXHO 3agjaTtb
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00 16-Tn BApMaHTOB €ro NPUMEHEHMS], K HUM OTHOCSTCS:

"  KONMMYecTBO 3a[eNCTBOBaHHbIX B CXEME M3MEPEHUI BXOL4OB BbIYUCMMTENS
no kakomy-nmbo dusmdeckomy napametpy. OouH n3amepuTenbHbIA BXOA, —
OQVH BapuaHT npumeHeHus. Mtoro, 0o 6-Tv BapnaHTOB NPUMEHEHUS;

* BbINONIHEHNE MaTeMaTUYECKNX AENCTBUN:

= CyMMa/pasHocCTb;
= cpenHee apudmeTnyeckoe;
CO 3HayeHVsIMM (PM3NYEeCKUX napameTpoB, KOTOPble U3MEPSIOTCA Ha 3a-
OEeNCTBOBaHHbIX B CXEMe M3MepeHun Bxogax Bbluncnmtend. OgHo matema-
TM4eckoe OencTBMe — OAMH BapuaHT npumeHeHus. Ntoro, o 10 BapuaHToB
NpUMeEHEHUS.

OnTnyeckmi nHTepdenc (oNnTMYeCcKUn NOpPT) — UHTEPdENC NocrneaoBaTenb-
HOW OByHarnpaBreHHOVW GECKOHTaKTHOW nepefayvn AaHHbIX, UCTOMNb3YIOWMWA WH-
dpakpacHbI ONTUYECKWN KaHamn CBS3W, COOTBETCTBYHOLLUIA peKkoMeHOauMsM
«M3K 1107. OnTtnyecknii nHTepdeicy. MNpeaHasHavaeTcsa Anst 6ECKOHTAKTHOrO
CUMTBIBAHWSA [aHHbIX C BbIYMCIUTENS KoMnbloTepom 4epe3COM-nopT wunu
USB-nopr.

MapameTpbl BpeMmeHn aencteua HC — B apxvBax BbluMcCnuUTENs OOMKHbI B
0653aTenbHOM NOPSAKE coaepXaTbCs Creayrlne AaHHble, XapakTepuayoLlime
NPOAOIMKNTENBHOCTL BpeMeHu aenctena HC:

TMUH — Bpemsa B TeYeHue, KOTOPOro pacxoq TennoHocutens 6bin MeHbLle Mu-
HUManbHOr0 HOPMUPOBAHHOIO 3HAYEHNSA ANA CPeAcTBa U3MEPEHUIA;

Tmakc — Bpems B Te4eHme, KOTOPOoro pacxof tennoHocutens 6bin Gonblue mak-
CMManbHOr0 HOPMUPOBAHHOIO 3HaYeHUS ANA CPEACTBA U3MEPEHUN;

Tdt — BpemsA B TeueHue, KOTOPOro pas3HOCTb TemmnepaTypbl B nodatowwem u ob-
paTHOoM TpybonpoBogax 6bina MeHblue AOMYCTUMOro 3Ha4eHus, yKa3aHHOro B
nacnopTe BblYMCNUTENS;

T — Bpemsa gencteua HC, snusiowen Ha namepeHve napameTpoB: TENnoBoWn
3HEepruun, Maccbl, TemnepaTtypbl U AaBneHns TENMOHOCUTENS;

Tan — BpemsA B TeyeHune, KoToporo nutaHue Bbluncnutens unu UMP 6eino ot-
KIOYEHO.

MapameTp HapaboTku — Bpems HGesaBapuiiHoM paboTbl NOACUCTEMBI YYeTa 3a
OTYETHbIV Nepuoa apxuBmpoBaHus. Ecnn 3a oTyeTHbI nepuoa He BO3HUKano
HC, onpepensiemoi BblYMCIIMTENEM Kak aBapusi, TO HapaboTka nogcuctemsl 3a
3TOT Nepuog cuntaetcsa nonHon. Ecnu 3a otyeTHbI nepuoa Takas HC Bo3HMKa-
na, To HapaboTka — CYUTaAETCs HE MOSTHOMN.

MapameTp owmnbkm — otobpaxaeT cnucok HC, koTopble BO3HMKaNM 3a OoT4eT-
HbI Nepuoa apxuBMpoBaHUA B nogcucTeme yyeta. 3a OTHETHLIM NepUoa;:

=  HC moXeT He BO3HMKHYTb BOOOLLE;

" MOXeT BO3HWKHYTb OAHa Unu Heckonbko HC.

Moacuctema yyeta — Habop CUCTEMHLIX NapameTpoB, HEOOXOAMMbBIX AN U3-
MEepeHMst Unn BbIYUCIIEHNST Kakoro-nmbo pecypca, Hanpumep, Konuyectsa no-
TpebneHHon XoNnoAHOW BOAbI, ropsvyen BoAbl, TENMOBOW aHeprumn 1 T. 4. Belunc-
nuTenb no3BonsieT koHdurypuposaTb A0 6 noacuctem ydeta. Kaxpgas nogcu-
cTeMa y4yeTa BKIoyaeT B cebs B 063aTeNnbHOM Nopsiake napameTp HapaboTky,
napamMmeTp oLWKnbKM 1 napameTpbl BpeMeHun genctema HC: TmuH, Tmake, Tdt, T,
Tan.

MopT — coeavHeHne (huanyveckoe nnNn normyeckoe), Yepes KOTOpoe NPUHU-
MatoTCs 1 OTNPAaBNATCA AaHHbIE B KOMMbIOTEPaX.

n Bbiuncnurenu KAPAT-307
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Pa6ouunit o6bem (06bem rasa B pabounx ycrnosusix) — ob6bem npMpogHoro ra-
3a, U3MEPEHHbI B TpyGonpoBoae (razonpoBoge).

CepBep — MporpamMMHo-annapaTtHbIi KOMMNOHEHT BbIMUCITUTENBHOW CUCTEMBI,
COXPaHSIIOLLMIA NHEOPMAaLMOHHbIE PECYPChl U NPEAOCTaBMSAWMIA OOCTYN K HUM,
o onpeaeneHHoMy 3anpocy.

CurHan otcyTtcTBuA Boabl (COB) — nokasbiBaeT BpeMs OTCYTCTBUSI BOAbI
(TennoHocutens) B npotovHon yactn UIMPB (pacxogomepa). MNMapametp oT00-
paxaeTcsi B apxXuBax BbIYUCIUTENS U XKypHane cobbITUiA.

CuctemHble napameTpbl (napameTpbl KoHduUrypauum) — Habop cusmde-
CKUX MapaMeTpoB, KOTOpblE 3anucbiBalOTCA B NaMATb BbIMUCIWUTENS MpPU €ro
KOH(urypupoBaHum. 3 atux napameTpoB (HOPMMPYIOTCA NOACUCTEMBbI y4eTa
ONS peann3auun 3aaHHON CXeMbl U3MEPEHUS.

Cxema nsmepeHus — Ha60p nogcucTtemM ydera, HeobxoanmbIX Ans peannsa-
U 3agady KoOMMepYecCKOoro umnn TexHOJNIorm4eckoro y4vyeta, NpuUMEeHUTEsNIbHO K
KOHKPETHbIM yCIoBUAM I'IOTpe6VITeJ'IF|.

TexHONOrM4Yeckuit yueT KOMMyHarnbHbIX PECYPCOB — OnpefeneHne Konu-
YyecTBa NoTpeGreHHbIX KOMMYHambHbIX (IHEPreTUYECKMX) PECYPCOB C MOMOLLbIO
crneumarnbHbIX NMpUGOPOB, Ha OCHOBaHUM MOKAa3aHWI KOTOPbLIX KOHTPONMUPYETCs
BHYTpeHHee MoTpeGrieHne 3HepropecypcoB, COCTABMSETCS UX 3HEPreTUUHECKUi
6anaHc, paccuMTbIBAOTCS YAENbHbLIE S3HEPreTUYeckue 3aTpaTthl U T. 4.

dusnyeckne napameTpbl — pu3nYecKkMe BeNMUMHbLI obbema (pacxoaa), Tem-
nepaTypbl, AABNEHNS, MAacChl, TEMNOBOW U 3NEKTPUYECKON SHEPTUN.

Q min — konuyecTBo NOTPebNEeHHON TENSIOBON SHEPrun 3a Nepros, B TeYeHUn
KOTOpOro pacxog TennoHocuTens Obin MeHblue AO0NYCTUMOro MWHUManbHOro
HOPMWPOBAHHOIO 3HayeHus Ans cpeacTea uamepeHun (cmotpute TmuH B «[la-
pameTpbl BpeMeHu aencteus HC»).

Q max — KonM4ecTBO NOTpebeHHOW TENIOBON 3HEPrUM 3a Nepunog, B TeHeHUn
KOTOpOro pacxof TennoHocuTens 6bin Gonblie AOMYCTUMOro MakCUMarbHOro
HOPMWPOBAHHOTO 3Ha4YeHus ANns cpeacTea uamepeHuin (cmotpute Tmakc B «[la-
pameTpbl BpeMeHu aencteus HC»).

V min — MMHUManbHLIN YaCcoBOW pacxohd, MokasbiBaeT MUHMManbHOe 3Hauye-
HWe YacoBoro pacxofa (M3/4) 3a OTUETHbIE CYTKU (MecsiL).

V max — MaKkcMmarbHbIl YacOBOW pacxof, NokasblBAaeT MakCcUMarnbHoOe 3Haye-
HMe YacoBOoro pacxoda (M3/4) 3a oTYeTHble CyTKM (MecsLL).
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1. ONUCAHUE U PABOTA
1.1. HASBHAYEHME U OBJIACTb NPUMEHEHUA

Boluncnintenn KAPAT-307 (B ganbHeWWweM — BbIMUCIIUTENW WU Npubopbl)
npefHasHayeHbl Ans KOMMEPYECKOrO M TEXHONOMMYECKOro yyeta KOMMYHaIbHbIX
(3HepreTnYecknx) pecypcos:

* pacxopa v o6bema:

= XonopHou u ropsyen soasl (XBC, NBC, otonnenune);

* [pupogHoro rasa B paboymx ycrnoBusix (BbIYMCNUTENb He SIBRSieTcs
KOPpPEKTOpoM U He onpeaensieT obbem rasa Ans CTaHOApPTHbIX YCro-
BUIA);

= pacxopa dMnekTpoaHeprun no 4 tTapudam;

* Macchl xonogHown u ropsden soabl (XBC, BC, otonneHue);

*  TenroBOMW 3HepPrum TensIoHOCUTENS:

" B OOMHOYHbIX TPyOONpoBoaax;
= B OQHOM WIN HECKOJITbKUX KOHTYpax TennocHabxeHus.

BblumMcnvTenyM NpUMEHSAOTCA B YCINOBUSIX KPYrTMOCYTOYHOM 3KChnyaTauum Ha
obbekTax XKKX, aHepreTku, NPOMbILLNIEHHOCTH, CENbCKOro X035MCTBa:
= B y3Max KOMMEPYECKOro yyeTa KOMMYyHarbHbIX pPecypcoB, MHAUBMAOYyanb-
HbIX U LIEHTparnbHbIX TEMOBLIX MyHKTAX;
= B 3HEpPreTMyecKMX U NPOMbILLMEHHbIX YCTAHOBKaX;
= B WH(MOPMALNOHHO-U3MEPUTENBbHBIX CUCTEMAaXxX yyeTa, KOHTpPonsa 1 ynpas-
NEHNS SHEPreTUHECKUMUN U TEXHONOMMYECKUMI MpoLeccamu.

1.2. TEXHUWYECKUE XAPAKTEPUCTUKN

1.2.1. dPyHKUMOHaNbHbIE BO3MOXHOCTHU

Bbluncnmtenn npenctaBnsioT cobom MMKPOMPOLECCOPHbIE U3MEPUTENbHO-
BblYMCNUTENbHBIE YCTPOWCTBA CO CBOGOAHO MpOrpaMMvMpyemMon CTPYKTYpon B
4YacTn U3MEepeHnii, pacyeTa 1 NPeACTaBNeHNs BbIXOAHOW UHOPMaLUK.

Bbluncnmtens cootsetctByeT TpeboBaHuam TOCT P 52931, TOCT P 51649
cepum FOCT P EH 1434-1, npeactaBnsietr cobon yHuBepcanbHyto nnatgopmy
ONs opraHn3auum KOMMEpPYECKOro (TEXHOMOrMYeCcKoro) yyeta, u UMeeT:

=  YCTAHOBIEHHbIE METPOMOMMYECKNE XapaKTEPUCTUKM;

= [Ba pexvma paboTbl:

" Monb30BaTENbCKUA (pabo4unin) pexmm — Mo3BONSET BECTU U3MEPEHMUE,
npeobpa3oBaHue 1 BblYMCHEHVE (PU3NYECKUX NapamMeTpoB, y4acTBYHO-
LLMX B CXEME U3MEPEHUS;

»  pexum TECT (pexxum HacTpoWiKkM) — NO3BONSAET NPOM3BOAUTL HACTPOWKY,
NMOBEPKY U KOH(UIypUpoBaHWE BbIYMCIIUTENS, 0OBbeaUHNAS, 3anucaHHbIe
B NaMsiTb BblUMCNIUTENS, DU3NYECKME NAapaMeTpbl B MOACUCTEMbI yYeTa:
= oTtonneHnsa — OTOIT,;
= ropsiyero BogocHabxenus — BC;
= XONOAHOro BoAocHabxeHus — XBC;
= BeHTUNAUMKM — BEHT;
= xnagocHabxeHus — XC;
= 3nekTpocHabxeHus — AJ1EH;
= HapyxHoro Bo3ayxa — HB;

= BXOAbl ANSl UBMEPEHUSI CUTHAIOB U3MEPUTENbHbLIX NpeobpasoBaTtenei:

= obObema BOAbl, MPUPOAHOro ra3a (B paboumx ycrioBusix) U aneKTposHep-

n Bobiuncnurenu KAPAT-307
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M1 — Mo BbIXOAHbIM curHanam UMM ¢ yicnonmnynbCHbIMU BbIXO4aMu;
= TemnepaTypbl BOObl U HAPYXXHOro BO3gyXa — MO BbIXOAHLIM CUrHanam
MM Tvna TepmonpeobpasoBaTtenen CONpoTUBIEHUS;
*  n3BLITOYHOrO AaBneHus BOAbl — MO BbIxodHbIM curHanam UMM c Toko-
BbIMM Bbixogamu no FOCT 26.011 (4-20 mA);
"  3HEproHe3aBWCHMMYIKO MNaMATb, COAEpXKallyl 3anucu, OpraHvW3oBaHHblE B
BUAE apX1BOB;
= no4YacoBoro apxvea — Ha 1536 yacos;
® MOCYTOYHOro apxmBa — Ha 1456 cyTok;
= MOMECSYHOro apxvea — Ha 48 mecsues;
" MHTEerpanbHOro MOMEeCs4YHOro apxmBa — Ha 48 MecsLeB;
=  aBapuIMHOro NOCYTOYHOro apxuea — Ha 496 CyToK;
= ypHana cobbiTuin — Ha 1008 cobbITui;
" 3almLeHHoro XxypHana — Ha 4096 cobbiTui;
= HapabaTbiBaeMoOln 3anMcu — CyMMUPYEMbIX U YCPEAHSIEMbIX 3Ha4YeHUn
PU3NYECKNX BENUYMH, N3MEPSIEMbIX Pa3 B MUHYTY;
= BCTPOEHHble HTepdencei:
= KOHTaKTHble nocnefoBaTenbHble UHTEPMENCHI:
= USB — BxoguT B 6230BYyl0 KOMMMEKTaALUMIO;
= RS-485, RS-232, M-Bus — B 6a30Byl0 KOMMNEKTALMIO BXOAUT OAWH
n3 nHTepdencos, TMn nHTepdenca BolbupaeT Nonb3oBaTenNb;
= OMTUYECKMI MHTephenc — BXoAMT B 6a30BYI0 KOMMIEKTALMIO;
= paguounHtepderc LoRaWAN:
=  BCTPOEHHbIN paguounHTepdernic LoRaWAN c pasbemom ansa nog-
KINOYeHNs1 BHELLHEN aHTEHHbI;
= moaynb pagnounHtepderica LoRaWAN KAPAT-929LW;
= cneumanbHble QYHKUNK:
= Bblbopa noruku obpabotkm HC (BbIOOP 13 4-X BapnaHTOB);
= OTOOpaxeHWs 3HaYEeHUN OaBMNeHWs W TEMMOBOW 3HEPTMM B PasfNYHbIX
eVHULAaxX U3MepPEHNs;
*  (PYHKUMIO KOHTPONSA HanMynsi CETEBOrO NMUTAHWUSA — KOHTPOMb Hanu4us
HanpsbkeHnst nogasaemoro Ha UMMP, koTopble MMEIOT BHELUHEE NUTAHUE;
= CcuUrHana oTCyTCTBUS BOAbI;
= rpadvyecKuii XUOKOKPUCTANUYECKMn NHOUKATOP, HA KOTOPOM OTOoOpaxa-
IOTCA: 3HAYEHUSA U3MEpPSIEMbIX BEMUYMH, CNy>XeOHbIX napameTpoB U ycTa-
HOBIEHHas KOHUrypauusi BbIMUCINTENS.

1.2.2. O603Ha4YeHNe U KOHCTPYKTUBHbIE UCNONMHEHUSA
B TexHMYeckon 4OKyMeHTaLmm BelYMCcnnTenm obo3HavaroTcs:

O6o3HaueHue: KAPAT-307 — XV XT XP - Y - Z
Homep nosuumu: 1 2 3 4 5 6

roe: 1 — HaumeHoBaHwue Bbluncnutens: KAPAT-307;

2,3,4 - KOnMM4YecTBO M3MEPUTENbHBLIX BXOOOB:
XV — obbema (pacxopa) — Ao 6-T BXOOOB;
XT — TemnepaTypbl — 4O 6-TW BXOAOB;
XP — paBneHust — 0o 6-Tn BXOAOB;

5 — Tun untepdpenica: Y — RS232 unun RS485, nnn MBus.

6 — Tvn paguouHtepcpenca: Z — LW paguouHtepdenc LoRaWAN c

pa3beMOM 1S NOAKITHYEHUS BHELLHEN aHTEHHBI.

|I'IpV|60pb| c pagnonHtepcencom LoRaWAN He BbinyckaloTcsa B nape ¢ nposo,u,-|
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[HbIM MHTEpdeiicom M-Bus.

Mpubopbl BbINyCcKalOTCst B UCMOMHEHMSX, Pa3NUYatoLLMXCst TUMOM YCTaHOBEHHO-
ro nHTepdenca n YCrnom n3MepuTenbHbIX BXOO0B:

= KAPAT-307-4VATOP-Y-Z — no 4 Bxoga ansa uamepenua V, T;

= KAPAT-307-4V4T4P-Y-Z — no 4 Bxoga onst uamepenua V, T, P;

= KAPAT-307-6V6T6P-Y-Z — no 6 BxogoB ans namepenns V, T, P.
BHeLLHWIA BUA BbIYMCAUTENSA NOKa3aH Ha pucyHke 1.1.

PucyHok 1.1 — BrewHut eud ebiquciumens KAPAT-307

1.2.3. MeTponornyeckue xapakTepucTuKku

Bbluncnutenu o6nagalT YCTaHOBMEHHbIMU METPONOrMYECKUMI XapakTepu-
CTUKaMu, KoTopble NpueefeHsl B Tabnuue 1.1.

Tabnuya 1.1 — Mempornoaudyeckue xapakmepucmuku

3HauveHue
HanmeHoBaHue napameTpa

napameTpa
[nana3oH namepeHunin n npeobpasoBaHuii B TemnepaTtypy, °C MuHyc 50 — 150
[nana3oH namepeHuii 1 npeobpasoBaHnii B pa3HOCTb 3_147
Temnepatypebl, °C
[nana3oH namepeHuin n npeobpasosaHunii B aaenenune, MlMa 0-2,5
[rnana3oH namepeHun n npeobpasoBaHUin B 06beM 1 Maccy 10 — 108
BoAbl, M® (T)
[nana3soH namepeHnini 1 NpeobpasoBaHnii B 3NEKTPOIHEPTUIO, 10 — 108
KBT-y
[vana3oH namepeHuii n npeobpasoBaHuii B 06BbeM NpUpoaHO- 10 — 10°
ro rasa B pabo4nx ycrnosusix, m°
[dnana3oH namepeHun n npeobpasoBaHUn B TEMMOBYHO 3HEP- 3 s

10°-10

rvo, Nkan (MOx, MBT-v)

n Bobiuncnurenu KAPAT-307
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3Ha4yeHue

HanmeHoBaHue napameTpa
napameTpa

Mpegenbl jonyckaemon NpUBEAEHHOW NOrPELIHOCTY NpK
M3MEPEHUM CUIbl TOKa U NpeobpasoBaHnn B U3MEpsiEMble Be- +0,05
NnYrHbI, B gnanasoHe (4-20) MA, %

Mpenenbl Aonyckaemoi abConoTHOM NOrpeLLIHOCTY Npy
n3mepeHun anekTpuyeckoro conpotusneHns UMNT un +0.15
npeobpasoBaHuK B TemnepaTtypy, B AnanasoHe 0T MUHYC -
50 go 150 °C (BknoumTensHo), °C

Mpenenbl Aonyckaemoi abCconoTHOM NOrpeLLIHOCTH Npu
namepeHun pasHoctu conpotuenerms KUMT n +0,04
npeobpa3oBaHUK B pa3HOCTb Temnepatypbl, °C

Mpegenbl JonyckaemMon OTHOCUMTENBHOW NMOrPELUHOCTM NpK
N3MepPEHNN 1 NpeobpaszoBaHNM KONMYECTBA UMMYNbCOB, HE
MeHee 2500 umnynscos, B, %:

=  0bbeM BoAbl +0,04
* 06Gbem NpUpoaHOro rasa + 0,04
= 3MEeKTPUYECKYHO SHEPTUIO +0,04
Mpegenbl Jonyckaemon OTHOCUTENbHOW NOrPELLIHOCTM +0.15

pacyeTa Mmaccbl BOAbl N0 U3AMEPEHHbIM CUrHanam nn, %

t(0,5+ Atmin/At),
rae: Atmin - MUHU-

n o o MarnbHoOe 3Ha4yeHune
penensl gonyckaemMon OTHOCUTENbHOM NOrpeLlHoCTHn pa3HOCTV TeMnepaTy-

pacyeTa TennoBoOW SHEPrnM No n3MepeHHsbIM curHanam UM, % pbl, °C;

At - namepeHHoe 3Ha-
YeHune pas3HOCTN TeM-
nepatypsl, °C

Mpenenbl 4OMNyCKaeMoro CyTOYHOIO X0Aa Yacos, ¢/cyT 5

1.2.4. MaccoraGapuTHble XapaKkTepUCTUKH

Macca 1 rabapuTtHble pasmepbl BbIYMCIINTENS COCTaBASIOT:
I Y P Yo or= T (R S (=001 ] 1 (<1< TN 1,2;
* rabapuTHble pa3mepbl (4NMHa X WKPUHA X BbICOTA), MM.....234 x 172 x 70.

1.2.5. XapakTepucTMKn BXOAHbIX CUrHANoB

CxeMbl MOAKMIOYEHUsT pasnnuHbix TnoB UM K BblMMCIUTESNO MpuUBeaeHbl B
MpunoxeHnn B HacTosiLEero pykoBoacTBa.

1.2.5.1. Xapaktepuctuku curHanos UMPB, UMPI, BC n CBY

[Ina namepeHnsa obbema (pacxoda) TENNOHOCUTENS, MPUPOAHOIO rasa u anek-
TPO3HEPrMKN B BbIYWUCANTENE YCTAHOBMNEHbI MMMYMbCHbIE BXOAbI, KOTOpble obec-
neymsatoT npuem ot UMM AByx TUMOB YMCAIOMMMYNbCHBIX CUFHANOB CO Creayto-
LLMMKN XapaKTepUCTUKAMMU:

= CUrHan Tuna Cyxom KOHTAKT (MNN OTKPbITbIA KOJNMNEKTop):

" ONUTENbHOCTE UMMYMbCA, HE MEHEE. . .. uvieeeeeinaeaeeiaeanaenanns 5 mc;
® yacToTa CrneAoBaHWs UMMYIIbCOB, HE OOMEe..........c.cvevevevenen.n. 18 ly;
*  COMPOTMBIIEHUE B COCTOSIHUWN «3aMKHYTO», He Boree............... 5 kOm;
= COMpOTUBMEHNE B COCTOAHUN «Pa3OMKHYTO», HE MEHEE...... 700 kOwm;

* curHan Tvna noTeHuManbHbIM BbIXOA:
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*  [NUTENbHOCTb UMMYMbCa, HE MEHEE................ 5 mc;
* yacToTa creoBaHUs UMMYrbLCOB, He Gonee 100 lu;
®  YPOBEHb JTOTUYECKOM €ANMHULIBI. ...cuvveneeaeananararanannnns, o1 1,9 no 3,6 B;
"  YPOBEHb JTOTMYECKOTrO HYIIS, HE BOSEE. ... .uviieiiiiiiiinaaaaaa, 0,8 B.

1.2.5.2. Xapaktepuctukm curdanos KUMNT, UNT

[na namepeHus TemnepaTypbl TENITOHOCUTENSA M OKPY>KatoLLEero Bo3ayxa K Bbl-
YUCIIMTENIO MOAKIIOYATCA TepMmonpeobpa3oBaTeny CONPOTUMBIIEHUS C HOMMU-
HanbHOW cTaTMdeckol xapaktepuctukon 100M, 500M, Pt100, Pt500 no
FOCT 6651-2009.

1.2.5.3. XapakTtepuctuku curdanos UMM

Ana namepeHus n3bbITOYHOrO AaBMNEHWS K BbIYMCIIUTENIO MOOKMI0YAOTCA U3-
MepuTenbHble NpeobpasoBaTeny N3BbITOYHOIO AABNEHNS C BbIXOAHbLIM TOKOBbLIM
curHanom (4-20) mA no MOCT 26.011.

1.2.6. XapaKkTepuCTUKUN 3NEeKTPONUTaHUsA

MuTaHue BbIYMCIMTENS MOXET OCYLLECTBNSATLCS OAHUM U3 OBYX CNOCOOOB:
= mbo oT nuTueBoMn GaTtapeu Tunopasmepa C, HanpsbkeHnem 3,6 B, koTo-
pasi ycTaHOBMNeHa BHYTpW kopnyca npubopa (pucyHok 1.2);
* nub0 OT BHEWHero MUCTOYHMKA MNOCTOAHHOFO TOKa HamnpsKeHWeMm
(24 £ 12) B, koTOpbIN NOAKMO4YaETCs NOCPeaCTBOM:
* WY MHOTOMYHKUMOHanbHoro pasbema MUP (pucyHok 1.4);
" Uy NnaTbl NOAKMIOYEHUI BbIMUCTIUTENS, Yepes KNeMMbl Nofgayn BHeLU-
Hero NuTaHus nHTepdeica (pucyHok 1.7).
MoTpebnaeMas MOLLHOCTb BbIYMCIIMTENS Npy paboTe OT BHELUHEro UCTOYHMKA
nuTaHusa coctaeBnseT He 6onee 2 BT.

Bbluncnutenu noctaBnsoTcA C NoakndeHHow OaTtapeen nutaHus. Pecypc
HenpepbIBHOM paboThbl BbIMMCIUTENS OT BaTapen NUTaHWs COCTaBnsieT He MeHee
4-x neT, Npu cobnoaeHNN CneayroLLIMX IKCMyaTaUMOHHBIX OFPaHNYEHWIA:

*  [ONyYeHWe AaHHbIX Yepe3 ONTUYEeCKU nopT unun nHtepdgenc M-Bus ocy-

wectBnsietcs He 6onee 30 MUHYT B MecsL;

= o0uee Bpems NnpocmMoTpa NapamMeTpoB Ha AUCMIee BblYMCNMTENSA COCTaB-

nsieT He 6onee 2 YacoB B MecsL.

Mpn paboTe BbMMCANTENSA OT BHELLHErO NCTOYHUKA NUTAHUS:

" BblYUCNUTENb KOHTPOMMPYET HanuMume NUTaHUS Yy MOAKIMOYEHHbIX K Hemy
WIMP ¢ BHELUHUM NCTOYHMKOM NUTaHKA MO HanpsbkeHuto (24 + 12) B;

*  [pK OTKMIOYEHUN BHELUHEro NuTaHus nNpubop aBTOMAaTUYECKUM nepexoauT
Ha paboTy oT nuTueBon baTapew.

MNpwn nogkntoveHnn K USB-I'IOpTy BblHUCIUTENb HAYMHaAET nony4yatb nutaHune
OT KOMNbloTEpPAa.

1.2.7. XapakTepucTUK1 3neKTpoMarHUTHOM COBMECTUMOCTHN

BbluvcnvTenu ycTonumBbl K CneayroLwmMm Buaam 3neKTpOMarHUTHbIX NOMEX:

* BO3AyLHbIM 3nekTpocTtaTndyeckum paspsgam no [FOCT 30804.4.4.2,
C napameTpamu, onpegeneHHbiMn pasgenom 5 TOCT P 51649 u 6.15
FOCT P EH 1434-4;

" paguo4vacTtoTHOMYy anekTpomarHutHomy nonto no [FOCT 30804.4.4.3,
C napameTpamu, onpegeneHHeiMu pasgenom 5 TOCT P 51649 un 6.17
FOCT P EH 1434-4;

n Bobiuncnurenu KAPAT-307
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" BO3OEWCTBUIO BHELUHEro MarHWTHOro nons HanpsbkeHHocTblo 400 A/m,
06pa3oBaHHOro NepemMeHHbIM TOKOM YacToTow 50 M.

Beluncnutenu cootsetctBytoT knnaccy b no FOCT P 51318.22 B yactn Tpebo-
BaHMWI K YPOBHIO NONSsi, CO34aBaeMoro MMy Bo Bpemst paboTbl.

BbluMcnvTeny yctonumBbl K OUHAMUYECKMM M3MEHEHUSM HanpsKeHUs arek-
TponuTtanusi no FOCT P 52931.
1.2.8. YcnoBus akcnnyatauum

Bbluncnutenu rapaHTMpPOBaHHO COXPaHAOT CBOW METPOSIOrMYEeCcKne 1 aKCny-
aTauMOHHblIe XapaKTepUCTUKM npu pa60Te B crnefyrLlmnx ycnoBuax:

= Temnepatypa okpyxatowen cpefbl, °C ......ooooviiiiiiininnn... ot +1 go +55;
" OTHOCWTEmNbHas BNaXxHocTb Npu Temnepartype 35 °C, %, He Gornee ...... 80;
= aTtMocdepHoe aaBneHne, KiMa .........oooovveiiiiiiiiinnne. ot 84 no 106,7.

Bbluncnvtenu BbIMNOMHEHbI MPOYHLIMU K BO3LENCTBUIO CUHYCOMOANbHON BUO-
paummn vactotonn ot 10 go 55 'y ¢ amnnuTygon cmeweHus He 6onee 0,35 mMm
no OCT P 52931.

CreneHb 3awWwuTbl 060M0YKM BbIMUCIIUTENEN OT NonagaHusi TBEpAbIX npeame-
ToB (nbinn) n Boabl no FOCT 14254 - IP65.

Bbluncnutenu He ABNATCA B3pbIBO3ALLMLLEHHBIMU YCTPOUCTBAMM.

1.2.9. NokasaTtenu HageXHoOCTU

BblunmcnuTenu xapaktepuayoTcsi CrieayloLwyMm nokasaTensiMm HagexHoCTU:

" CcpeaHss HapaboTKa Ha OTKA3, YACOB, .....vuvuieineeanananenenenereenerennns 80 000;
" CpeOHUit CPOK CYXObI BBIYUCTIUTENS, FIET t.uvvneeneineeeineeeineenennenneannes 12;
= BPEMS XPaHEHNS apXMUBHbIX U CMYXEBHbIX AaHHbIX

1.3. YCTPOMCTBO U 3KCMNNYATALUMOHHbBIE XAPAKTEPUCTUKU

1.3.1. YcTtponctBo
MpuHUMNanbHOe YCTPOMCTBO BbIYUCIIUTENSA NOKa3aHO Ha pucyHke 1.2.

Kopnyc Bbl4McnuTens BbINOMHEH U3 y4apOMNPOYHOro nracTuka 1 npucnocob-
feH, KaK Ans HaCcTEeHHOro MOHTaxa, Tak U Ansa moHTaxa Ha DIN periky. Coctout
n3 Tpex getanen:

" HWXHEeN YacTu Koprnyca — HWKHero nonykopnyca (nosunuus 9);

= BepxHeW YacTu Kopryca — BepXHero nomnykopmnyca (nosmums 8);

= KpbIWKK Kopryca (nosnums 7).

BepxHu 1 HWKHWUI Nonykopnyca BbIMUCAUTENS NPU COEAUHEHUN MeXAy cobomn
06pasyloT ABa OTCEKa KOMMYTALMOHHbLIA 1 BbIMUCAUTENbHBLINA, KOTOPbIE 3a-
KpblBaeT KpblILlka kopryca npubopa.

KomMMyTaLMOHHBbIN OTCEK — npefHa3HadyeH Ans MOAKMoYeHNs nsmepuTens-
HbIX NpeobpasoBartenen N MHTEPdENCHBLIX NMHUIA CBA3KU. B ero coctas BXoamT:

* nnaTta nogknoydeHunn (nosuumsa 18) — npegHasHayeHa AN ctauMoHapHOro
NOAKINIOYEHUS:
"  M3MepuTenbHbIX NMpeobpasoBaTenei;
=  uHTepgencoB RS-485, RS-232, M-Bus;
"  BHELUHero NCTOYHMKa NMOCTOSHHOTO TOKa;

*» pasbeM MUP mHorodyHkuuoHaneHoro mHtepdeica (nosuums 10) — wc-
nonb3yeTcs AN KpaTKoBPeMEHHOro (MeproanyecKkoro) NOAKMIYEHNs K Bbl-

YyyucnuTento:
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= uHTepgencoB RS-485, RS-232, M-Bus;
*  BHELUHEro MCTOYHMKA NOCTOSIHHOIO TOKa.

17 2 3 4

1 — 8cmpoeHHbIl onmuyeckut nopm; 2 — passem USB-B; 3 — knasuwu ynpaeneHus;
4 — epacgpuyeckuli XKKU; 5 — 3Hak ymeepxOeHuss muna cpedcmes usmepeHul; 6 -
Haknelka C ykasaHueMm UCIMOSIHEHUS] U 3a800CKUM HOMEPOM; 7 — KpbiuKa Kopryca;
8 — sepxHul nonykopnyc; 9 — HWxHUU nonykopnyc; 10 — pasvem MUP; 11 - ynnom-
HUmMenb KaberbHbIx 880008; 12 — 3awjumHas niaomba ¢ HaHeCeHHbIM 3HaKOM Mo8ep-
Ku; 13 — nnombuposoyHbie rpunussl; 14 — bamapes numarusi; 15 — pasbem NooK/Iko-
4yeHusi bamapeu, 16 — omcek Onsi ycmaHosku 6bamapeu; 17 — nnomba OTK npousso-
oumens; 18 — nnama nodkroYeHul; 19 — nepeknoyamerns pexumos pabomei; 20 —

n Bobiuncnurenu KAPAT-307
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sblqucnumernbsHas nnama, 21 — modyrnb paduouHmepgbetica KAPAT-929.
PucyHok 1.2 — BHewHuti 8ud u ycmpolcmeo ebiduciumerisi

"  YMNOTHUTENb KabenbHbiX BBOAOB (Mo3uums 11) — paccymMTaH Ha cemb rep-
MEeTWYHbIX KabenbHbIX BBOAOB, Yepe3 KOTopble NponyckarTcs kabenu ons
NOAKITFOYEHMNS K BBIMUCTIUTENIO:

" MEepBUYHbIX U3MEPUTENbHbIX NpeobpasoBaTtenei;
= uHTepgemncoB RS-485, RS-232, M-Bus;
*  BHELUHEro MCTOYHMKA NOCTOSIHHOIO TOKa;

= oTcek ans 6atapeun nutaHus (nos3muusi 16), B KOTOpOM HaxoauTcs Gatapes
nutaHus (no3vumsa 14) n pasbeM ans ee nogknoveHns (nosvuus 15);

" MeCTO BCTpOeHHoro paguouHTepdenca LoRaWAN (nosvuma 21) ¢ pasb-
€MOM NS NOAKIIYEHNS BHELLHEN aHTEHHbI; MPU OTCYTCTBUM BCTPOEHHOIO
nHTepgenca LoRaWAN, MoXeT ObiTb YCTaHOBMEH BHELUHWIA MOAYSb pa-
avouHtepdenca LoRaWAN KAPAT-929LW.

BbluncnutenbHbIA OTCEK — NpefHasHayeH Ans pasmeLleHnsi KOMMNOHEHTOB
3MEeKTPOHHOro MOAYNS BbIMUCIINTENS U BKNOYaeT B cebs:

=  BblyMcnuTenbHyto nnaty (nosuums 20). Ha BbluucnuTensHon nnate pas-
MeLLaloTCA KOMMOHEHTbI SMIEKTPUYECKOW CXeMbl BbIYMCANTENS, a Takke ne-
pekntodaTens pexvmMoB paboTel (no3uuus 19);

= rpadmyecknii uHamkatop — XKKW (noaunumsa 4), Ha KOTOpoM oToBpaxaroTcs
3HaYeHUs1 MrHOBEHHbIX, apPXMBHbIX U CNYy>XebHbIX NnapamMeTpos;

* knaevwu ynpaenenns (nosmums 3). Knasuwm ynpasneHus obecnevmsaror:
=  [OCTYN K yCTaHOBMEHHOW KOHMUIypaLmmn BbIYMCINTENS;
= [OCTYN K n3mepsieMbiM 3Ha4YeHNAM 1 ciyxebHbIM napameTpam;
= KOH(purypuposaHue n (Unu) pegaktmposaHne usnvecknx u cnyxeb-

HbIX NapamMeTpoB;

= BCTPOEHHbIV onTuyeckun nHtepdenc (nosvumsa 1). MNpegHasHaveH anga ne-
pefayn apxmBHbIX AaHHbIX, nocpeacTsom ontoronoskn USB unn RS-232,
Ha K unn Ha ycTponcTBa CYMTbIBAHWUA U XpaHeHUs AaHHbIX (Hanpumep,
JTyy-MK);

= pasbeM USB-B uHtepderica USB-Device (no3vumsa 2). MpegHasHaveH gns
noakntoyeHns Bbluncnmtensa vepes uHtepderic USB k MK nocpeactesom
kabena USB A-B.

Kpbiwka kopnyca Bbluncnutena (nosvumsa 7). 3awmiaet KOMMYTaUMOHHbIN
M BbIMUCINTENbHBIV OTCEKM Mpubopa OT BO3QENCTBUS OKpyXawLlen cpefbl.
MpensTtcTByeT cBOGOAHOMY AOCTYNY K MepeknioyaTtento pexuma pabotbl (nosu-
uma 19), 4To UCKNOYaeT BO3MOXHOCTb HECAHKLMOHMPOBAHHOW MepeHacTpovikv
3anyLeHHoro B paboTy BbluMcnmTens.

1.3.2. MeToguka nsmepeHmn

1.3.2.1. CucrteMHble napamMeTpbl, NOACUCTEMBI yYeTa

B npouecce paboTbl BbIMUCIIUTESNb MOJyYaeT 3MEKTPUYECKUE CUrHASbI OT Nog-
KIMHOYEHHBIX K HEMY M3MepUuTEenbHbIX NpeobpasoBaTesneit. MonyyYeHHble curHanbl
M3MEpPSIOTCH 1 NpeoBpasyroTcs BblYUCNUTENEM B 3HAYEHUs U3NYECKUX napa-
meTpoB: V — o6bema, t - Temnepatypbl, P — naenexuns, G — maccbl, Q — Tenso-
BOW aHeprum u C — anekTpuyeckon aHepruv. [aHHble NnapameTpbl rpynnupyoTcs
B COOTBETCTBYIOLLME NOACUCTEMbI yYeTa. 3HaYeHNs NapameTPOB COXPAHSIOTCSH B
apxuBax BbIMUCIUTENS, U3 KOTOPbLIX MOCPEACTBOM (PU3MYECKUX WHTEPGECOoB

MOoryT ObITb nepefaHbl Ha NOAKMNOYaeMble BHELLIHME YCTPONCTBA.
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Mepepn 3anyckom BbluMcnUTENst B paboTy HeobxoaMMO NpoBecTU ero KoHdum-
rypupoBaHme (HaCTPOWNKY) Ha 3aaHHyl0 cxemy namepenus. MNpu koHdurypupo-
BaHWX B NaMATb BbIYMCIAMTENSA MOXHO 3anucaTb No KaKaomy dusnyeckomy na-
pameTpy Ao 16 BapuaHTOB €ro NPMMeHEeHUA:

KONMMYECTBO 3a4eCTBOBaAHHbLIX B CXEME M3MEPEHUS BXOL4OB BbIYUCIIMTENS,
KOTOpPbIe BbINOSHSAIOT M3MEPEHUs AaHHOrO dmanyeckoro napamertpa. OaunH
BXO[, BbIYUCNUTENS — OOUH BapuaHT npuMeHeHusi. MogobHbIM obpasom,
MOXeT BbITb 3a4aHO A0 6 BapuaHTOB NpPUMEHEeHUs (u3mveckoro napa-
MeTpa;

MaTemaTuyeckne OencTBusS C U3MEPEHHbIMU 3HAYEHUSIMU OaHHOro ouan-
yeckoro napametpa. K marematuyeckum OeNCTBUSAM, BbINOMHAEMbIM Bbl-
YUCTIMTENEM, OTHOCHATCS: CITOXEHME, BblYMTAHWE, ONpPenerieHne cpeaHero
apudmeTmyeckoro. NogobHbiM 06pa3om, MoxeT 6bITb 3agaHo — go 10 Ba-
PUAHTOB NpUMeHeHus n3n4eckoro napameTpa.

I'IepeqwcneHHble BbllU€ BapnaHTbl NPUMEHEHUA, 06pa30BaHHble OT AaHHOro (*)VI-
3n4eCcKoro napameTpa, Ha3blBalOTCA OAHOTUNHLIMU CUCTEMHbLIMU NapameT-
paMmu, nnn oAHOTUMHLIMU NMapamMeTpamMu. COBOKyI'IHOCTb BCeX 3anuncaHHbIX B
naMAaTb BblHUCITUTENA OOHOTUMHBLIX NAapaMeTpoB, O6pa3OBaHHbIX OT pPa3fnYHbIX
(bmamqecmx napameTpos, Ha3blBaeTCA CUCTEMHbIMU NapaMeTpamMu:

N3

3anncaHHblIX B NaMATb BbIYUCIUTENA CUCTEMHbIX MNapamMeTpoB MOXHO

HacTpouTb Ao 6 noacucTeM y4yera:

OTtonneHuns — OTONM;

[opsivero BogocHabxeHnnsi — MBC; BblgeneHHbIM TEKCTOM npuBe-
XonopgHoro BogocHabxeHus— XBC; [JEeHO HauMMeHoBaHue noacu-
OnekTpocHabxeHus — AJEH; CTeM y4yeTa B TOW TpaHCKpwn-
BeHtunaumm — BEHT; LUK, B Kako OHU oToBpaatoT-
XnapocHabxeHnsa — XC; csa Ha XKKW Bblumcnutens

Hapy»xHoro Bo3gyxa — HB.

Kaxgasa nogcuctema yyeTa o6beanHseTca ceMbio ooLWMMHU napamMeTpamMmum,
OT06pa)KaeMbIMM B apxmBax BblHUCITUTENA!

napameTpoM HapaboTKMu, KOTOPbIN NOKa3biBaeT BpemMs KoppekTHon (6es-
aBapuiiHoi) paboTbl MOACUCTEMBI;

napameTpoM OLWIMOKM, KOTOpbI MOXEeT ObiTb MpeacTaBMneH Kak OTCyT-
CTBMEM, TaK U HaNM4Ynem OHOW MUIN HECKONbKUX HELUTaTHbIX CUTyaLWH;
napameTpamu BpemeHu gencteua HC: TmuH, Tmake, Tdt, T, Tan.

OnucaHue ykasaHHbIX NapameTpoB HaxoauTcs B pasgene «Crnucok ucrnonbaye-
MbIX onpegeneHniiy

BblyvcnuTens nossonseT BbIMNOMHUTL KOHUrypauuio 55-tm napameTpoB C
yyeTOM 06LMX NapameTpoB AN KaxaoWn noacucTeMbl yyeTta. Takum obpasom,

Bobiuncnurenu KAPAT-307
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MaKcKUMarnbHOe KONMMYEeCTBO CUCTEMHbIX NapameTpPoB A1 BblGpaHHOW Cxembl
U3MepeHWsl, KOTOPOEe MOXHO 3anucaTb B NamsaTb Npubopa npy ero KoHUrypu-
poBaHWK, onpeaensieTcs Kak:

ZAxn=55-7"'n, (1)
efe: 55 — MakcumarbHOEe KONu4ecmeo rnapamempos, KOmopoe MOX-
HO 3aKOHGbuUypuUpo8amb 8 8biqucumerne;
7 - obwue napamempsi Onsi 00HOU nodcucmeMsbl ydema;
n - Konuyecmeo rnodcucmemM ydyema, 3adelicmeosaHHbIX 8 8bl-

bpaHHOU cxeMme U3MepPEeHUsT;

2AXN — KOMUYECmeOo CUCMEeMHbIX Mapamempos, KOomopoe MOXHO
3anucame 8 namsams ebl4ucriumestsi 05151 8bI6pPaHHOU CXeMbl
U3MepeHus.
NMPUMEYAHUE!

MpuMep KOHMUIypUpoBaHUSl BbIYMCTIMTENSA NPUBOAUTCS B pasgene 2.5 HacTos-
LLIEro pyKoBOACTBA, CMOTPUTE PUCYHOK 2.4,

1.3.2.2. Anroputm pa6oTbl 1 hopMUPOBAHNUA apXUBHbIX 3anucen

3anyLeHHbIN B 3KCNyaTaumio BbIYUCTIUTEND!

"  HenpepbiBHO KOHTPONMPYET YMCITIOMMMYIIbCHbIE BXOAbl, M3MEepsst Konuye-
cTBO naywmx ot UMPB, UMPIT, BC 1 CBY nmnynbcoB, 1 npeobpasysa ux B
MIHOBEHHbIE 3Ha4YeHUs 06bema 1 3NEeKTPUYECKON MOLLHOCTY;

" OAVH pa3 B MUHYTY U3MEPSIET 3HAYEHUS:
= anekTpuyeckoro conpotusnexusa AMT, KUMT;
= cunbl Toka UMM,

M3aMepeHHble 3Ha4YeHMs1 CONPOTUBIIEHMST U CUMbl TOKa, NpeobpasytTcs B
Tekylune (MrHOBEHHbIE) 3HaYEHUsI TeMNepaTypbl U AaBreHus.

Ha ocHoBaHWM M3MepeHHbIX 3HaYeHun obbema, TemnepaTtypbl U AaBneHus,
npmbop eXeMNHYTHO pacCcUnTbIBaET NpupaLleHue:

= Macchl;

= TEnnoBOW M 3NEKTPUYECKOW SHEPTUN.

Mamepsiemble 1 BblYMCHISEMbIE 3HAYEHUS EXKEMUHYTHO OTOBpPaxaroTCst B MEHI0
MrHoBeHHbIe 3Ha4YeHUA B Buae:
"  M3MepsieMblX pa3 B MUHYTY 3Ha4YeHun Temnepatypel — T v gasnexuns — P;
" MPYBEAEHHBIX K Yacy 3HAYeHN MUHYTHbIX NpupalieHuii obvema — V, mac-
cbl — G, Konu4yecTsa Tennoson — Q 1 anekTpuyeckon — C aHepruu.
B meHio HapabaTbiBaem 3anucb, oTobpaxaroTcs:
* ycpegHsieMble 3HadeHus T, P,
= WHTerpanbHble 3Ha4YeHUss MUHYTHbIX Npupawenni V, G, Q, C 3a Tekywuin
yac.

Mo okoH4YaHMM Yaca gaHHble U3 MeHio HapabaTbiBaem 3anucb COXPaHSAIOTCH
n otobpaxatotcs B 3anucsix MovacoBoro apxuBa. [10 OKOHYaHWM CYTOK, MO-
CPEeACTBOM CYMMMUPOBaHWS M YyCPeAHEHUsI YacoBbIX 3anuceii, CO3aaeTcs 3anuch
B MocyToyHoM apxuBe. [10 OKOHYAHMM OTYETHOrO MecsiLa, NyTeM CyMMUPOBa-
HUSA 1 ycpeOHEeHMs NOCYTOYHbIX 3anucel, co3gatotcs 3anucy B MomecssuHoOM 1
NOMEeCsiHHOM MHTerpanbHom apxuBe. [lpy 3ToM B nomecsyHom WHTerpanb-
HOM apXxuBe [aHHble NOCTOSIHHO OTOOpaXalTcs HapacTalwmUM (N yCpeaHsi-

eMbIM) MTONOM NO OKOHYaHUN KaXXOoro OT4eTHOro 4aca.
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MomMMMO 3HauYeHUn r3nYeckux napameTpoB BbIYUCIUTEMb MO OKOHYAHUU
KaXKoro 0TYETHOro Nepuoa 3anucbiBaeT B apxXvB AaHHble O BpeMeHU HapaboT-
KM, @ TakKe MHOPMauMIo O HELITaTHbIX CUTyauusix U BpemeHun gencrteus HC
(TmuH, Tmake, Tdt, Td, Tan) — ecnv oHM ObINK 32 OTYETHBINA NEPUOA.

NMPUMEYAHUE!

OnvcaHne CTPYKTypbl apxvBOB BbIMUCIUTENS MPUBOAUTCA B pasgenax:
«OTobpaxeHe naMepsieMbix napameTpoBy, «XXypHan coObITuiny, «3alyuLieH-
HbIA KypHan».

Kaxxgas apxvBHasi 3anvMcb COOEPXWUT BPEMS €e COo3[aHus — MeTKY BPeMEHMH,
KoTopas otobpaxaetcs Ha XKKU Bbluncnmtens B popmarte:
= «XX (geHb).XX (mecsau).XX (roa) XX (4ac)» — anst no4acoBoro 1 aBa-
PUAHOIO MOCYTOYHOIO apXMBOB;
= «XX (geHb).XX (mecsu).XX (rog)» — ANA NOCYTOYHOro, NMOMECHAYHOro u
NOMECSYHOrO MHTErpanbHOro apXvBoB.
[na MoyacoBoro apxmBa MeTka BPEMEHU COOTBETCTBYET AaTe U BPEMEHMU
Ha4ana nepuoga HakonneHust 4aHHbIX. Hanpumep, 3anuce:
15.12.14 154
O3HayaeT, YTo Nepuoa HakonneHus AaHHbix npoucxoamn 15 aekabpsa 2014 roga
¢ 15 yacos 00 MuHyT A0 15 YacoB 59 MUHYT BKIIOYUTENBHO.
[ns MocyTo4yHOro apxmBa MeTka BPEMEHN COOTBETCTBYET AaTe Havana ne-
puoaa HakonneHus AaHHbIX. Hanpumep: 3anuce:
15.12.14
O3HayaeT, YTo Nepuoa HakonneHus AaHHbix npoucxoamn 15 nekabpsa 2014 ropa
¢ 00 yacos 00 MuHYT A0 23 YacoB 59 MUHYT yKa3aHHOro OHSA BKIOUYUTENbHO.
[nsa NMomeca4vHoro apxuea 1 MHTerpanbHoro apxmBa MeTka BpeMEHUN COOT-
BETCTBYET AaTe OKOHYaHUSA Nepuoaa HakonneHus gaHHbIX. Hanpyumep: 3anuchb:
31.12.14
O3HayaeT, YTo Mepuoa HakomnneHus AaHHblX, Hadancsa 1 gekabps 2014 roga ¢
00 yacoe 00 muHyT 1 npogoskancsa no 31 aekabpst 2014 roga oo 23 yacos 59
MUWHYT BKITHOUUTENBHO.

1.3.2.3. BbluncneHuve 3Ha4eHUN OQHOTUMHbIX NapaMeTpPoB

C namepdaemMbiMn 3HAYEHUAMU OAHOTUMHBLIX CUCTEMHbIX MapamMeTpoB MOryT
npoBoaAnTbCA cnegywuwme matemaTndyeckme nencreug.

CymMa (pa3HOCTb) OAHOTUMHbLIX NapameTpPoB onpeaensieTcs no gopmMyne:
A = Ax1+ Axz+ Ax3— Axa — Axs — Axs, (2)

20e: Ax1... Axé — U3BMEPEHHbIe 3Ha4YeHUs1 OOHOMUIHbIX rnapamempos Axn;
A — cymma u (unu) pazHocmb 0OHOMUMHbIX Mapamempos.

CpenHee apucdmMeTyecKoe OAHOTUMHBIX NApaMeTPOB BbIYUCIIAETCS Kak:
Acr=(Ax1+ Ax2):2, (3)
20e: Ax1, Ax2 — U3MepeHHbIe 3Ha4yeHUss OOHOMUIHbIX rMapamempos Axn;
Acp — cpedHee apugpmemuyeckoe 0OHOMUIMHbIX napamempos.
1.3.2.4. BblunucneHue 3Ha4eHUN HPU3MYECKNX BENTUYMH

MrHOBEHHblE 3HauyeHUs TemnepaTypbl W [aBIieHUsl ONPeaensTcs Mo
NpUBEAEHHBIM HIKe hopMynam.

n Bobiuncnurenu KAPAT-307



Pepakums 2.5, ceHTs6pb 2020 | CMA®.421451.102 PJ

3HauyeHNa TemnepaTypbl BOAbl U HAPYXXHOIO BO34yXa, ONPeaensoTcs no us-
mMepsieMoMy conpotueneHnto MTC 1 BbIYMCASAIOTCA MO UHTEPNOMSALNOHHLIM
ypaBHEHVSIM AN faHHbIX TepMonpeobpasoBaTenei:

¢dopmynsli (3) u (4) B FOCT 6651-2009 , (4)
3HayeHns nM36bITOYHOro AaBneHus BoAbl, namepsiemble no curHanam UMM c
HOPMMPOBaHHbLIM TOKOBbLIM BbIXOAOM, ONPeAenstoTcs no opmyne:

P =Po+ (Pmax—Po) - (I =lo) : (Imax—lo) , (5)
20e: Po...Pmax — OuanasoH usmepeHus 0asneHusl, kac/cm?;
lo...lmax — Ouana3oH MOKOB020 cuzHana, MA;
I — u3aMmepsembIl 8bIXOOHOU MOK, MA;
P — eblyucnsemoe 3HaqyeHue 0asreHus, K2c/cm?.

CpegHue HakonneHHble No BpeMEHW 3HaveHus TemnepaTypbl (Hanpuvep, 3a
4ac), paccynTLIBAIOTCA B 3aBUCUMOCTM OT HacTpoek (KoHdurypauum) BblMUCHN-
Tens: no BpemMeHu, No o6bemy 1 No mMacce.

CpegHee 3HayeHWe TemnepaTypbl N0 BPeMeHMU:

tvac=Zi=1:60ti:i , (6)
20e: Zi=1-60ti — CyMMa 3HayeHul memrepamypbl, UsSMepeHHoU 8 Hayare
uHmepsarnos, °C;
i — Konu4yecmeo UHMepsanoe pemMeHu;

tyac — cpedHee 3HavyeHue memrnepamypb! 10 8pPeMeHU 3a om-
YyemHsbili Yac, °C.

CpefiHee 3HaueHve TemnepaTypsl No o6bemy:

tuac =Zi=1:60ti - AVi: Zi=1:60AVi , (7)
20e: AV — npupaweHue obbema 3a i-biti UHMep8sar, M°;
ti — 3HayeHue memnepamypbl Ha Havaso i-e0 UHmMepeasna epe-
meHu, °C;
tuac — CpedHee 3HayeHue memnepamypbl Mo obbemMy 3a omyem-
HbIl Yac, °C.

Cpe/:tHee 3Ha4YeHne TemnepaTtypbl MO Macce:

tuac = Zi=1:60ti = AGi: Zi=1:60AGi , (8)
20e: AGi - npupaweHue maccbl 3a coomeemcmeyrouwuli i-biti UHMep-
eas, m;
ti — 3HayeHue memrnepamypbl Ha Havasno i-e0 UHmMepeasna epe-
MmeHu, °C;
tiac — CpedHee 3HadYeHuUe memrepamypsl o Macce 3a omyemHbil
yac, °C.

CpenHme 3Ha4yeHUs U30bITOYHOro AaBreHuA, onpenenarTCcAa TakuMm Xe 006-
pasoM, kak n cpegHee 3Ha4yeHusa Temnepartypbl. [10 OKOHYaHUKM Yaca cpegHue
HaKOMMeHHbIe 3HaYeHUs1 NapameTpoB fuac, Puyac, COXPAHAIOTCA B 3anucax noyva-
COBOro apxuBa.

MpupalleHna 3HayeHuin o6bemMa, Maccbl, TENnoOBOW WU 3NeKTpuveckom
3Heprum onpeaenanTcsa No NpUBEAEHHbIM HUXKe hopMynam.

KonnuectBo umnynscos WIMP, npuHATbIX BbluMcnUTenem, npeobpasyetcs B
npupatyeHme o6beMa B BUAE:

AV=N-Vs: 1000, 9)
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20e: AV — npupauweHue o6bema, M3,
N — konu4ecmeo npuHSAMbIX UMIIY/IbCO8, Wm;
Vs — sec umnynbca, n/umn.

KonnuecTtBo mmnynscoB UMP, NpUHATBLIX BblMMCIMTENEM 3@ NEPUOS BPEMEHM
AT, npeobpasyeTcs B 3HaYeHVe TeKyLLero pacxoaa kak:

V =3600+(N—1)-Vs:AT: 1000, (10)

20e: AT — nepuod spemeHu mexQAy nepebiM U nocrnedHUM UmMmynscamu, c;
N — Konu4ecmeo npuHAMmMbIX UMIMybCO8, Wm;
Vs — eec umnynbca, n/umr;

V  — 3HayeHue mekyuje20 pacxoda, npueedeHHoe K Jacy, M3/u.

KonnyecTBo MpUHATBLIX UMMYNBbCOB AOMKHO ObiTb HE MeHblue 2-X, @ MHTepBan
ycpeaHeHust (nepnog BPeMeHW 3a KOTOPbIN 3TW MMMYIbChl JOSMKHBI NMPUATK) He
6onbwe 20 muHyT. PekomeHagyeTcst yctaHaBnuBaTtb Ha WIMNP Takoi Bec umnynb-
ca, YTO MpWY HOMUHANBHOM pacxofe KONMYECTBO BblAaBaeMbIX MMMYbCOB ObIno
6bl He meHee 1-ro umnynsca B MUHYTY. Ecnn B Te4eHne nHTepsana ycpegHeHus
oT UMP He npuwno HM ogHOro umnynbca, To TeKyLWNiA pacxos TennoHocuTens,
oToBpaxkaemblln Ha 3kpaHe B MeHio MrHoBeHHble 3HauyeHus, OyaeT paBeH Hy-
mno. Mpn 3TOM B ONpeaeneHny YacoBblX 3HAaYEHUI MapameTpoB Macchl U Tensno-
BOW 3HEPrMn UCMOSb3yeTCs 3Ha4YeHWe 4acoBOro pacxoda TennoHOCUTENs, KOTOo-
poe MPOonopLMOHANbHO KONMYECTBY NPUHATBIX 3@ Yac UMMYNbCOB.

3HayeHVs NNOTHOCTU — P U 3HTanbnuu — h, ncnonb3yemble Npy onpegene-
HMM 3HA4YeHWNIA Macchbl U TENJIOBOW 3HEPTMU BOAbI, BbIYMCMAIOTCA B COOTBETCTBUM

¢ hopmynamu:
(MN.1) n (N.2) 8 MU 241297, (11)

B cnyyae OTKpbITOM CUCTEMbI OTOMMEHUS B KA4YeCTBE 3HAYEHUS 3HTanbNMM B 06-
paTHOM TpybonpoBoae, UCNOMb3yeTcsl 3Ha4YeHUe SHTanNbMMM XONOAHOro MCTOY-
Huka (XW). 3HadeHuns aHTanbnun XW 3apatoTcs npu HaCcTpoOWKe BblIYMCIUTENS,
nn6o n3mMepsTCs HeNOCPeACTBEHHO B npolecce paboTbl BelYUCUTENS.

3HayeHusa maccbl BoAbl, M3amepsiemble no curHanam UIMNP ¢ yncnommnynsCcHel-
MU BbIXOAaMU, paccymTbiBalOTCS No opmyre:

G=p-V, (12)
20e: p — nnomHocms 800bl, m/M>;

V — o6bem 800ki, M3;
G — wmacca 800bI, m.

KOHeuHbIi MaTeMaTU4YecKuidi anropuTM, Nexallnii B OCHOBE pacyeTa Konvue-
cTBa NoTpeGieHHON TeNNOBOW 3HePrumn TennoHocuTens (Boabl), UMeeT BUA:

Q=G (hi—h2) unmu Q=G - (h1-hxu), (13)
20e: hiru hz2 — sHmanbnus 8o0bl 8 nodaruwiem u obpamHom mpybornpo-
800e, K[Dk/Ke;
hxy — 3HManbnus 800bI X0JI00HO20 UCMOYHUKA, KLK/Ke;
G — macca eodb! (napa), npowedwezo no nodarwemy u ob-
pamHomMy mpy6orpogody, m;
Q — nompebneHHasa mennosas sHepaus, Mx.

Mpu paboTe No KOHCTaAHTaM MNpu TeMMepaType XOnoAHOro uctoyHuka txu = 0 °C,
SHTanNbMMA XONOAHOr0 UCTOYHUKA NpUHMMaeTcsa paBHoM Hymto (hxv = 0 KIK/Kr).
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3HadeHus 3neKTpM‘IeCKOVI MOLWHOCTU, nsMepdemble No CUrHanam CBY ¢
YncnonmMmnynbCHbIM BbIXO40M, onpeaenatoTca no cpopmyne:

C=1800:N-Cn, (14)

ede: Cn — nocmosiHHasi cyemyuka eamm-4acos, umn/kBm-y;
N — epemsa mexdy d8yms, crnedyrouumu dpya 3a OpyaoM UMIyrib-
camu, m3;
C — nompebnsemas snekmpuyeckas MOuHOCMb, KBm-u.

HakonneHHble No BpemeHu (Hanpumep, 3a 4Yac) 3HayeHus o6bemMa, Macchbl,
TENSIOBON U 3MEKTPUUYECKON IHEPruu, BLIYMCTIAIOTCA MO OOMHAKOBOW hopMy-
e, KOTopyto B 00LLEM BME MOXHO NPEeACcTaBUTL Kak:

AAxNuac = Z i = 1:60 AAxNi , (15)

20e: 2 j=1-60AAxni — CcyMMa nipupaweHuli napamempos V,G, Q, C 3a vac;
AAxniwac — Yacoeoe 3HaveHue napamempos V, G, Q, C.

Mo okoOHYaHUKM Yaca HakonfeHHble 3HaYyeHna napameTpoB AAxNyac COXPAHSIOTCS
B 3anncdx no4yacoBoro apxumBa.

1.3.3. OTOGpaxeHne 3HaYEHUN N3MepAEeMbIX BENUYUH

Mpun oTobpaxennn Ha XKKW 3HayeHuin CUCTEMHBIX NapaMeTPOB UCMONb3YHTCA
crnegywLlime eavHNLbl U3MepeHns Anst 0603HauYeHNst pasMepHOCTU:

* un3bBbITOuHOro aasnexHns — MMa, krc/cm?;

= Temnepartypsbl — °C;

* o6bemMHoro pacxoga — m3/y;

= MaccoBOro pacxoga — T/y4;

= obbema — m3;

= MacChbl —T;

= Tennosow mowHocTu — Fkan/y, FOx/4, MOx/4, MBT, kBT;

= Tennosou aHeprum — Nkan, MNAx, MOk, MBT-4, KBT-y;

= 3MEeKTPUYECKOWN MOLLHOCTU — KBT;

= 3nEeKTPU4EeCcKom aHeprnm — KBT-y.

1.3.3.1. OTOGpaxeHne MrHoBeHHbIX 3Ha4eHUMn

MeHio MrHoBeHHble 3HayeHusi npeacTaBnsieT coboW CMMCOK CUCTEMHbIX
napameTpoB, 06begnHEHHBIX B MOACUCTEMbI yyeTa, B KOTOPOM OToOpaatoTcs,
n3MepsieMble  BbIYUCIUTENEM, MrHOBEHHble (TeKyliue) 3Ha4yeHus JdaHHbIX
napameTpoB (MpMBEAEHHbIE K Yacy Unn ycpegHsemble):

= 06BbEeMmMHOro (MaccoBoro) pacxoaa TenIoHOCUTENS;

= pasHocTn 06bLEMHOro (MaccoBOro) pacxofa TennoHocuTens (B NogaroLLem

1 obpaTHom TpyGonpoBoaax);

= 06bEeMHOro pacxoaa NnpMPOAHOro rasa B paboymx ycnosusix;

= TEnnoBOW SHEPrun TeNNoHoCUTENS (TEMMOBON MOLLHOCTH);

®  pasHOCTM TEMMOBbLIX JHEPrUi TENNOHOCUTENs B Mnojalowem u obpaTHoOM

TpybonpoBsoaax;

= TemnepaTypbl BOAbl (TENMOHOCUTENS), MPUPOAHOIO rasa;

" pasHOCTU TemnepaTypbl TENNoHocMTens (B nogjawoLwemM n obpaTtHoOM Tpy-

6onpoBoaax);

= TemnepaTypbl HapyXHOro BO3a4yxa;

= 136bITOYHOrO AABMEHNS TENSIOHOCUTENS;
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" 3MeKTPUYECKON dHeprun, noTpebnsemon no AencTeylowemMy B AaHHbIA MO-
MEHT BpeMeHu Tapudy (ogHOMy 13 YeTbIpex);

= BpemeHu gencteua HC gnsa kaxaon nogcuctemsl yyeta (cMoTpute pasgen
«Cnncok ncnonb3yemMblx onpeaeneHnny).

CmeHa oTobpaxeHusi MrHOBEHHbIX 3HaveHui Ha XKKW npovcxoaunT:
= pas B MUHYTY NPV HaxXOXAeHWM B NOMNb30BaTENbCKOM pexnme paboThbl;
= pa3 B 5-10 cekyHa npu HaxoxaeHun B pexxume TECT (pexxvme HacTpoWiku).

Mpumep pasBepHyTOro un300pakeHWsi apxvMBOB BbIYMCIUTENS, NPUBOOUTCA
Ha pucyHke 3.3.

1.3.3.2. OToGpaxeHne apxXmMBHbIX 3HAYEHUN

BbluncnuTens HakannueBaeT U COXpaHSAET 3HAYeHUs U3MEPEHHbIX CUCTEMHbIX
napameTpoB B MEHI0 ApXMBHbIe AaHHble, KOTOPOE COCTOUT U3 apXMBOB:
® 04acoBOro ... 1536 3anucen (YacoB);

LI 1 (013 Yo [T o] o 1456 3anucen (cyTok);
LI (o] Y 1Yo (ST To ] o J N 48 3anucen (MecsiLeB);
" UHTErpasibHOrO MOMECAYHOTO. .. ..\ vrrereeeeenenns 48 3anucen (MecsiLeB);
" ABAPUMHOIO MOCYTOUHOIO .....vuveeeeeeenenenenannnnn 496 3anucen (CyToK);
= OKYPHAM COBBITUM ...evieiiiiiieicieieeeie e 1008 3anucen (cobbITUI);
" BALUMLLEHHBIA KYPHAM. ...cveiieeieieeeeeeeenen 4096 3anucei (cobbITUR);

. HapaGaTuBaeM 3anncb CyMMupyembie Unu ycpegHsaemble

MWHYTHbI€ 3Ha4YeHUA.

B apxvBax BblMMCIIMTENS COXPAHSIIOTCA WM OTOOpaxaloTcs WU3MEepeHHble U
HaKOMMeHHble (3a OTYeTHble Mepuoabl) 3HadYeHus U3NYecKux napameTpos,
yyacTBylOLWMNX B cxeme namepeHus. CTpyKTypa apxuBOB BblYMCIMTENS (Kpome
XKyprHana cobbiTii 1 3allWLLieHHOro XXypHana) aHanormyHa CTPYKType MEHIo
MrHoBeHHble 3Ha4YeHus. [1py 3TOM B KaXAbll apXMB BbIYMCIUTENS AOMOMHK-
TenbHO [06aBNATCA MapameTpbl: HapaboTkm M MeTka BpemeHu. [lpumep
pa3sBepHYTOro n3obpaxeHns apxmBoB, OTOBPaxxeH Ha pucyHke 3.5.

Ctpyktypa XypHana cobbituin onucaHa B pasgene 1.3.5, a cTpyktypa 3awm-
LLIEeHHOTO XXypHana onucaHa B pasaene 1.3.6 HacTosiLLEero pykoBoACTBa.

B uHTerpanbHOM NoMecs4YHOM apxuBe 3HayeHnst obbema, Macchl, TENMOBOW U
3MNeKTPUYECcKOn aHeprumn otobpaxaloTcs CymMmapHbIM (HapacTaroLmnM) UTOroM ¢
MOMEHTa MocrnegHen O4YUCTKU apxuBa, a 3HavYeHus TemnepaTypbl U AaBneHus
oTOBpaxaloTCsa B BUAE YCPeOHEHHbIX 3HaYEHNIN 32 OTYETHBIV MeCcsL,.

Mpu pacnpegeneHnn aNeKTPUYECKOW JHEPrMM No Tapudam yunTbiBaeTcs 3a-
OaHHBIN NPU KOHUIYPUPOBAHUN BLIMUCIINTENS CMUCOK M3MEHEHHbIX OHEn: ne-
peHeceHHbIX BbIXOAHbIX, paboyunx, a Takke NPasgHUYHbIX AHEN.

1.3.3.3. OTOGpaxeHne HapabaTbiBaeMbIX 3Ha4€eHUN

MeHio HapabGaTbiBaem 3anucb npeacraensieT cobor CNUCOK MapameTpos,
06beANHEHHBIX B MOACUCTEMbI yYeTa, B KOTOPOM oTobpaxaloTcs ycpeaHseMble
M HakanivBaeMble 3a TEKYLUMI Yac 3HAYEHWUs] CUCTEMHBIX MapamMeTpoB, y4yacT-
BYIOLLMX B cxeMe usmepeHusi. CTpyktypa MeHio HapabaTbiBaem 3anucb, rnon-
HOCTbIO MAEHTUYHA CTPYKTYPE MEHIO MITHOBEHHbIX 3Ha4YeHui. MNprumep passepHy-
TOro n3obpaxeHus meHio HapabaTbiBaeM 3anucb, Noka3aH Ha pucyHke 3.9.
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3HayeHus napameTpoB ob6bemMa, Macchl, TENMOBOW W ANEKTPUYECKON SHEPrn,
a Takke napameTpa HapaboTku 1 napameTpoB BpemeHu aencteus HC otobpa-
XaloTcA B JAHHOM MEHIO HapacTalLlMM UTOroM, a napameTpbl TemnepaTypbl 1
AaBneHns otobpaxatloTcs B BUAE ycpeaHsieMblX 3HaveHuin. Mo okoH4YaHumM Yaca
HaKoMNMeHHbIe NapameTPpbl COXPaHAIOTCA B NOYAaCOBOM apXuBe.

1.3.4. lnarHocTuKa HewWTaTHbIX U aBapUMHbIX CUTyaLUW

BbluncnuTtens gaeT BO3MOXHOCTb MOMb30BaTEN0 CaMOCTOATENBHO BbI6VIpaTb
NOrnKy 06pa6OTKVI HewTaTHbIX CUTyauui, BO3HMKAKOLMX B MpoLiecce akcnnyarta-
U1 y3na yverta. Jlornka 06pa6OTKVI HC noapasgendeTca Ha YeTbipe Tuna.

HeT KOHTpons — BbluMCnUTENb paboTaeT B pexumMe, Koraa KOHTpOnb Hag na-
pameTpaMu He MPOU3BOAMTCSH, MONyYeHHble AaHHble COXPAaHSTCS B COOTBET-
cTBytOLMX apxuBax. HC He perucTpupyrotcs.

KoHTponb — BbluucnuTens npu Bo3HukHoBeHMM HC npopomkaeT paboTty B
LUTATHOM pexume, UCMoNb3ysa ANS pac4eToB 3HAYEHUE TOro napameTpa, no Ko-
Topomy Bo3sHukna HC. MNpu 3ToOM BbINONHAIOTCA criegytowmne encTens:
= Bo3HuKwasa HC pernctpupyeTtcs B xypHane cobblTui;
" nonyyeHHble, 3a Bpems Aenctena HC, AaHHble 3aHOCATCH BO BCE apXuvBbl
BblYMCANTENS, KPOME aBapWUNHOTO MOCYTOYHOIO apXxuBa;

®  3HaYeHVs OOHOTUMHBLIX CUCTEMHbIX NapaMeTpoB, MO OAHOMY W3 KOTOPbIX
Bo3HuKkNa HC, u, paccynmTaHHble C NX UCMONb30BaAHWEM 3HAYEHUs OpYrux
du3nyecknx napameTpoB AAHHOW NOACUCTEMbI MOMEYaIOTCH 3HAKOM «?».

MoacTtaHoBKa — BblYMCNMTENb NPU BO3HUKHOBEHUM HC 3ameHseT 3HadeHue
napameTpa, no kotopomy BosHukna HC, Ha 3HayeHme KoTopoe onpepensercs
cnepyoLmMm obpasom:

* mbo 3anucbiBaeTCs B NamsTb Npubopa (KOHCTaHTa) Npu ero HacTpoWke;

* mbo cneumnanbHO paccyMTbiBaeTCs (CMOTPUTE NapaMeTp «Macchbl»);

1 npogormkaeT paboTy B WTaTHOM pexume. lNpy 3TOM BbLINOMHAOTCA Crieayto-
e OencTBus:

= Bo3HuKwas HC pernctpupyeTca B XypHane cobbiTui;

* OMfyYeHHble AaHHble 3aHOCATCH BO BCE apxXvBbl BbIYUCIMTENS, KpPOMe

aBapuMHOro NOCYTOYHOIO apxuBa;

®  3HaYeHWs OAHOTUMHbLIX CUCTEMHbIX MapameTpoB, MO OAHOMY M3 KOTOPbIX

Bo3Hukna HC, u, paccunTaHHble C UX UCMNOMb30BaHUEM 3HAYeHUS OpPYrunx
hr3nYeCcKX NapameTpoB 4aHHON NOACMCTEMbI MOMEYAIOTCH 3HAKOM «?».

ABapusa — BbluMcnuTenb Npu Bo3HMKHOBeHUM HC onpepenseTt 3Ty cutyauumio
Kak aBapuiiHyto. Mpy 3TOM BbINOMHAKTCSA CreayoLine eNCTBUSA:
= Bo3HuKwWwasa HC pernctpupyetcs B XypHane cobbiTuii;
=  3anucb BCeX NapameTpoB aBapuiHOW MOACUCTEMbI, B TOM YMCre M napa-
MeTpa HapaboTKu, OCYLLECTBNSAETCS TOMbKO B aBapUNHBIA NMOCYTOYHbIN ap-
XUB;
= Ha Bpewms genctens HC 3anncb napameTpoB aBapuMNHON NOACUCTEM B OPY-
rme apxvBbl NPUOCTAHABNNBAETCA:
= ecnu Bpems gencteust HC Obino MeHbLUEe BpeMeHM OTYETHOrO nepuoaa,
TO B apxuBe aBapwuiHOW noacucTeMbl OyoeT oTobpaeHa HenonHas
HapaboTka M 3Ha4YeHWsl CUCTEMHbIX NapamMeTpoB, ONpedeneHHble 3a
yKkasaHHoe BpeMsi HapaboTku;
= ecnu BpeMs gericteus HC Gbino 6onblie BpemMeHu 0TYETHOIo nepuoaa,
TO B apxvBe NOACUCTEMbI, B KOTOPOW npou3oLuna aBapusi, byaget oTob-
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paxeHa HyrneBasi HapaboTka W HyrneBOe 3Ha4YeHWe BceX napameTpoB
[aHHOW NOACUCTEMBI;
" 3HAYeHWs OAHOTUMHbLIX CUCTEMHbIX MapaMeTpoB, MO OAHOMY U3 KOTOPbIX
Bo3HMkNa HC un, paccumtaHHble C MX MCMOSNb30BaHMEM 3HAYEHUs OPYrnx
duanyecknx napameTpoB JAHHON NOACUCTEMbI, MOMeYaloTCsl 3HAKOM «!».

1.3.5. XXypHan co6bIiTumn

XXypHan cob6bITnin oTobpaxaeT MHpopMaLmMio 000 BCeX HELUTATHbIX CUTyauu-
AX, BO3HMKAIOLWMX B MpoLecce 3KCriyaTauum BblYMCIUTENS, C yKkazaHWem npu-
YMHbI, AaTbl 1 BpemeHu genctena HC. HewTaTHble cutyaumm, oTobpaxaemblie B
XypHane cobbITuiA, NoapasAensaTcsa Ha ABe YacTu:

" Ha cobbITWS, CBA3aHHbIE C BbIXO4OM MapameTpoB 3a AOMYCTUMbIE 3HAYe-

HUS (TPaHUYHbIE YCNOBUSA);
* Ha cobbITUs, BO3HMKaOLLME B NpoLiecce aKcnnyaTaumm npnbopa.

K cobbITUsIM, cBA3aHHbIM C BbIXOAOM NMapamMeTpoB 3a AONYyCTUMble 3Ha-
YeHUsA, OTHOCATCA:
* BbIX04 NapameTpoB 00bema, TemnepaTypbl, AABNEHUs 3a [OMyCTUMble
3HaYeHus;
* BbIXxo4 HeGanaHca pasHOCTM YacoBbIX Macc 3a AOMYCTUMbIE 3HAYEHWS;
*  pasHOCTb YAacOBOro NOTPebeHUst TENNOBOW 3HEPIMU MEHbLLE HYNS;
* OTCyTCTBME BOAbl (TENSIOHOCUTENSI) B MPOTOYHOM 4YacTu PacxodoMepOB,
NOAKMIOYEHHBIX K BbIYUCIIUTENIO;
"  OTCYTCTBME NMUTAHWSA y CETEBbLIX PACXO4OMEPOB.
HewTaTHble cuTyauun, cBA3aHHble C BbIXOAOM MapameTpoB 3a AOMYyCTUMble
3HauyeHus1, 3anucbiBatoTcst B XKypHan cobbiTuin oauH pa3 B Yac. Ecnv napameTp
B MpoLecce M3MepeHuin Bbillen 3a YCTAHOBIEHHbIE AOMYCTUMble 3HAYeHUs, TO
BCE OOHOTUIMHbIE CUCTEMHbIE NMapaMeTpbl, a Takke NapameTpbl, BbIYUCNIEHHbIE C
MX Ucnosnb3oBaHMeM, GyayT noMevaTbCsl B AaHHOW NOACUMCTEME y4yeTa, CUMBO-
namm «?» unu «!», B 3aBUCUMOCTU OT BblBpaHHoro Tuna obpabotkm HC. [ns To-
ro 4Tobbl onpedenuTb KakoW UMEHHO napameTp Aan owubky, Hago BOWTU B
XKypHan cobbITuit, B KOTOpoM ByaeT oTobpaxaTbes AaBLUNiA OLUMBKY napameTp.

K co6bITusiM, BO3HMKAKOLWMUM B Npouecce 3KcniyaTauum, OTHOCATCS:

= BKItOYeHue npunbopa;

= nopakntoyeHue USB;

= oTKno4YeHne USB;

" BHeELUHee NUTaHue NOAKITHYEHO;

= BHELUHee NUTaHMe OTKIYEHO;

= nepexog B pexum « TECT»;

= BbIXoA M3 pexuma « TECTw;

* CMeHa KOHUrypauum ¢ knaemaTyphl;

" KOPPEKUUs AaTbl U BPEMEHM C KrnaBuaTypbl;

" KOPPEKUUS BPEMEHM NO KaHany cBssu (B pexume TECT);

"  MOACTPOVIKA BPEMEHM MO KaHany cBsA3u (B paboyem pexnme);

= KOppEKUUs TapndoB 3NEKTPOIHEPIK;

" KOppeKuusi napaMeTpoB MHTepdelica cBsA3u;

"  OuYMCTKa apXUBOB.
Co6bITus, BO3HMKatOLME B MpOLIECCE 3KCMyaTauuu, 3anuckiBatoTcs B XKypHan
OAVH pa3 B MUHYTY. CoObITUSI B NepeyHe HanucaHbl B COOTBETCTBUM C UHAMKa-
umen, BosHukatowen Ha XKW npu nx HactynneHuu.
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1.3.6. 3awwMLLEHHbIN XKypHan

3aluMLEeHHbIN XypHan npeaHasHavyeH ONd XpaHeHUs OaHHbIX 00 OCHOBHbIX
TEXHUYECKUX XapaKTepUCTUKax U HaCTPOEeUHbIX KO3 dULMEeHTax BblYUCINTENS,
1 06 MX M3MEHEHMsIX B MpoLecce akcnnyatauuu npubopa. XKypHan copepXuT
KOHeYHOe KONMu4ecTBO 3anucen paBHoe 4096, N1 He MMeeT BO3MOXHOCTU
OYUCTKM MpPM 3anoriIHEHWM XypHana B npouecce akcnnyatauuun. B xxypHan 3anu-
CblBalOTCS criegytoLymne cobbITus:
* CMeHa Beca UMnyrnbca, Npou3BeeHHas C KnaBuaTtypbl BbIYMCIIUTENS;
= cmeHa Tuna KUMT (UNMT), npon3BeaeHHasi ¢ knaBmaTypbl BbIMUCTIMTENS;
" UAEHTUPUKALMOHHBIA KOA KOHUIrypaLmm Npu CMeHe CXEMbl U3MEPEHNS;
* yCTaHOBKa AaTbl/BPEMEHW NO MHTEPdENCHOMY KaHamy CBS3WM C BEPXHUM
YPOBHEM B chopmarte: aata/Bpems — 6bino, gata/Bpems — cTano;
" yCTaHOBKa [aTbl/BPEMEHM C KraBuaTypbl BbluMCIUTENS B dopmare:
narta/Bpems — 6bIno, gata/Bpems — cTano;
» KanmbpoBouHble koaddurumneHTsl ¢ KC npu kannbposke BblYMCIIMTENS.

3aluLLeHHbIV XypHan aBTOMaTUYeCKM 3anosiHAeTCcsl Npy nepBoHayanbHOM
KOH(UIypnpoBaHuM BblumcnuTens. B ganbHenwem niobbie n3MeHeHnst KoHu-
rypaumm BblYMCMUTENS aBTOMaTU4YECKU (PUKCUPYIOTCA B OaHHOM XypHane.
>KypHan BbINOMHEH B BAe HECTUPAEeMOro apxmBa, Ha KOTOPbIN He OeicTByeT
koMaHaa O4yMcTka apxMBOB, NoJaBaeMas Kak NMporpamMHbIM MyTeMm, Tak U C
KNnaBunaTypbl BbIYUCTIUTENS.

BawuueHHbIV XypHan MoxeT cogepxaTb Ao 4096 sanucein. CBoboaHoe Konu-
YeCcTBO 3anucen B XXypHane Ha TeKyllyo aaty oTobpaxaeTcs B MeHi0 ApXuB-
Hble AaHHble B CTPOKE 3aLUMLLEHHOrO XypHana, pucyHok 3.4. Hanpumep:

+ 3awmweH. xypHan 4070
20e: 4070 - konu4ecmeo c80600HbIX 3anucel 8 3auwulLeHHOM XypHarne Ha
OaHHbIU MOMEHM 8PEMEHU.

Mpu NONHOM 3anoNHEHUV 3aLULLEHHOTO XypHana BblMUCIUTENb NpogorKaeT
paboTaTtb, ogHaKo 3anpeLuaeT BO3MOXHOCTb kKanubpoBok npmbopa, CMeHbl Bpe-
MEHW N HAacTPOWKn KoHdurypaumu. MybunHa xypHana B 4096 3anuceit No3Bons-
eT obecneunTb HopMmanbHoe (PYHKLMOHMPOBAHME BbIYMCIIUTENA B TeYeHue
BCEro cpoka cnyxb6bl npubopa.

1.4. MIPOrPAMMHOE OBECINEYEHUE

MporpammHoe obecneyeHne BbIMMCIUTENS ABMSETCA BCTPOEHHbIM U Nepesa-
rpy>kaembiM. B nonb3oBaTenbCKOM M CBA3HOM MHTepdencax BbluMcruTens oT-
CYTCTBYIOT npoLeaypbl MoaudmkaLmm HakonneHHbIX apX1BOB.

MO BbluMCAMTENS pasgeneHo Ha METPOSIOrMYECcKN 3HaYMMYK 4YacTb U METPO-
TNOTNYECKM HE 3HAYNMYIO YacTb:
" K MeTpoJjiorn4yecku 3HAYMMOM YacTU OTHOCATCSH nporpamMmmMHblie MoayIun,
BbINOMHALLWME PYHKLMK:
= cbopa, nepegayn, ob6paboTkn, XpaHeHUss U NpeacTaBrieHUs U3mepu-
TenbHoW MHdopMaLuu;
" yaeHTUdMKaLMKM 1 3aLMTbl MPporpamMmmMHOro obecnedeHus;
" K MEeTPONorn4yecku He 3HAYMMOW YacTU OTHOCSTCA NPOrpaMMHbIE MOAY-
nn MeHto npubopa:
* opmata oTobpakeHUss faHHbIX;
"  CTPYKTYpPbl KOMMYH/KALMOHHOIO NPOTOKOMA.
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MeTponornyeckn 3Haummasi yactb 1O BblMMCIUTENS MMEET BO3MOXHOCTb
npoBeAeHns naeHTuduKauum nocpeacTBoM MHTepdeiica cBa3m, a Tak xe oToo-
paxaeTcs Ha KK B meHto npnbopa.

MaeHTudmkaumMoHHbIe AaHHble, NpeacTaBneHHble B Tabnuue 1.2, BKMoYaloT B
cebs1 uHopmaumio:
= 0 HOMepe Bepcun — naeHTugmrkaumoHHom Homepe MoO;
* 0 umcpoBoM naeHtugukatope MO — KOHTPOSbHAsE CyMMa WUCMOMHAEMOro
Koaa.

Tabnuya 1.2 — NdeHmucpukayuoHHble daHHble 10 ebiqucumens

NpeHTUdUKaLMOHHbIE AaHHbIe 3HauyeHue
UpeHTMukaumoHHoe HaumeHoBaHue MO KapaTt-307
Homep Bepcum (naeHTUdMKaLMOHHbLIN Homep) MO 7.2
LUundposon ngentudukarop NO (KC ncnonHsiemoro kona 0x85AC
Anroputm BbluucneHus uncppoBoro naeHtudpukaropa No CRC16

[ocTyn K M3MeHeHWI0 napamMeTpoB U KOHAMUIypaummn BbIYUCIIMTENS 3alimLLeH
nnombamu, ycrtaHaBnuBaemMbiMU Ha Kopnyc npubopa (cmoTpute pasgen 1.6
HaCTOSALLEro PyKOBOACTBA).

YpoBeHb 3alMTbl NPOrpaMMHOro obecneyeHns BoIYUCIIUTENS OT HenpegHame-
PEeHHbIX U NpeAHaMepeHHbIX U3MEHEeHN — «BbICOKMM» no P 50.2.077-2014.

1.5. KOMMYHUKALIMOHHbIE BO3MOXHOCTHU

ObmeH OaHHbIMKU MeXay BblMucnutTenem u BHELWHUM yCTpOVICTBOM MOXeT

Npon3BOANTLCS:
" MO BCTPOEHHOMY OMTMYECKOMY MHTepdency yepes ontoronosku: RS-232
unn USB;

* 10 KOHTaKTHbIM NocrnefoBaTenbHbIM MHTEpdencam:
= yepes oauH 13 Tpex uHTepdencos RS-485, RS-232, M-Bus;
= no nHtepdency USB;

* no pagunouHTepdency LoRaWAN.

B npoBOAHbIX 1 ONTUYECKNX KaHanax CBA3W BbIYMCNWUTENb UCMOMb3yeT NpoTo-
kon obmeHa Modbus RTU, npy noMoLuy KOTOPOro OCyLLEeCTBsSieTCs OCTYN K Te-
KYLLMM, @apX1BHbIM, CITy>X€6HbIM 1 HACTPOEYHbIM NapameTpam npubopa.

Mpn pabote 4yepe3 moaynb LORaWAN paHHble nepegalTca cneumanbHO
COOPMMPOBAHHBIMU NakeTamu.

Mpn peanusaumm NOOKIIOYEHUS HA BHELHEM ycTponcTBe (Hanpumep, [1K)
OOMXKHO ObITb YCTAHOBMNEHO CMeuuanvM3npoBaHHOEe nporpaMMmHoe obecnedeHue,
Takoe kak, KAPAT-KoHdurypatop, KAPAT-3kcnpecc, QHeproKabuHer.

CkopocTb nepefayvn AaHHbIX MO NPOBOAHBIM M ONTMYECKMM KaHaram CBS3n
onpegensaeTcsa nNpy KOHPUrypnpoBaHum Beldncnutens u coctasnsiet 1200, 2400,
4800, 9600, 19200 6uT/C.

KOMMYHMUKALMOHHbIE BO3MOXHOCTW BbLIYMCIMTENS MOKa3aHbl Ha pucyHke 1.3,
1.4,15.

m Bobiuncnurenu KAPAT-307
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PucyHok 1.3 — Py4Hol cb6op GaHHbIX 1o onmuyeckomy uHmepgeticy u USB
NMPUMEYAHUE!

Mpu BbIGOpe ckopocTM obmeHa OaHHBIMM HEO6XOAMMO PYKOBOACTBOBATLCS
OrPaHUYEHMAMW, HanaraemblMU annapaTtHbiMM CpeacTBamMu  UHTepdenca.
Hanpumep, ckopocTb nepefayn AaHHbIX Mo uHTepdency M-Bus He npeBbilaeT
4800 6ut/c, a onsa nHtepdericoB RS-485 nnu USB ckopocTb Nnepegayun AaHHbIX
coctasnsiet 19200 6uT/c.

1.5.1. O6MeH AaHHbLIMUM NO onTU4YecKoMy NHTepcency n USB

OnTuyeckuii NOPT BbINOMNHAET PyHKUMM BECKOHTaKTHOrO MHTepdenca, obmeH
OaHHbIMU OCYLLLECTBSAETCHA nocpeacTBOM ontoronioBok RS-232 nnm USB.

OnTtoronoska RS-232 (KAPAT-914) no3sonseT npov3BoanTb 0O6MeH AaHHbI-
MU MEXAY BbIYMCITUTENEM N KOMMNBIOTEPOM OLHUM M3 ABYX CNOCOOOB:

* Ha nynbT nepeHoca AaHHbIx Jlyy-MK (KAPAT-913) ¢ uHtepdericom RS-232
n coxpaHsitotca B ero namatn. C Jlyy-MK mnHdopmaums nepepaetcsa Ha
KOoMMbloTep no nHtepdency USB;

= HenocpeacTBeHHO Ha MK ¢ nHTepdencom RS-232, npu HanuumMm y KOMMb-
totepa COM-noprTa.

OntoronoBka USB (KAPAT-915) no3sonsieT nepefgaBaTtb AaHHble C BblYMC-
NUTENsi HeNOCPeACTBEHHO HA KOMMbIOTEP No HTepdelricy USB.

CkopocTb nepegayun aaHHbIX coctaBnsieT 4800 6uT/c.

[nsi nepegayn LaHHbIX ONTOrOfIOBKAa YCTAHABMMBAETCS Ha BCTPOEHHBIN ONTU-

YeCKMI MOpPT, KOTOPbLIA PACMONOXEH Ha NULEBON CTOPOHE KopnycCa BblHMcnnTe-
na, Npyu 3TOM BbICTYNn Ha Kopnyce ONTOrosyioBKA (*)MKCMpyeTCﬂ B cneunanbHOM

nase, pacronoXeHHOM Ha kopryce npubopa.
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O6MeH JaHHbIMM MeXay BbluMCNWUTENEM W KOMMbIOTEPOM MO UHTepdeiicy
USB, ocywectenseTcs Yepes pasbeMm USB-B. MNoacoeanHeHune BblymcnmTens K
KOMMbIOTEPY OCYLLECTBMNSAETCA NOCPeACcTBOM CTaHAapTHoro kabens USB A-B,
KOTOPbIN BXOAUT B KOMMMEKTHOCTb NOCTaBKN BbIYMCAUTENS.

PucyHok 1.4 — Cbop daHHbIX 10 KaHanam cesizu Ethernet u GSM

PucyHok 1.5 — Cbop daHHbIx no mexHonoauu LoRaWAN

Bobiuncnurenu KAPAT-307
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1.5.2. O6MeH AaHHbIMU NO KOHTaKTHbIM UHTepdencam

O6MeH JaHHBIMU Mexay BblYMCIMTENEM M KOMMbIOTEPOM MO UHTepdeiicam,
RS-232, RS-485, M-Bus (cMm. puc. 1.4) ocyllecTBnseTcs Yepes KOHTaKTHbIN Mo-
cnepoBaTenbHbIN NOPT, UMelLWMiA ABa 06 beAMHEHHbIX BbIBOAA:

= pasbem MUP;

=  nnaTa NnoaKMiYeHUN;

Tun nopTta onpegenseTcs TMNOM YCTaHOBMEHHOrO B BbluMCIUTENe nHTepderica
1 PU3NYECKNM KOHTAKTHBIM MHTEPdENCOM KOMMbloTepa.

MopcoeanHeHne BbIMUCTIMTENS K KOMMbIOTEPY OCYLLECTBMSETCH:

» yepes BbiBog MUP — nocpeacteom kabens MDN, cBoGogHbI KOHeL, KOTo-
pOro okaH4YMBaeTCs He pacnasiHHbIMU BbiBogamu (cm. puc. 1.6);

* yepe3 BbIBOA NnaTbl MOAKMHOYEHUA — MOCPEACTBOM MPOBOAHOM JUHUM
cBsA3mn (cM. puc. 1.7). TpeboBaHMsA K NMMHWUM CBA3WN U3NOXEHbI B pasgene 2.4,
CMA®.421451.102 M.

Kabenb MDN BxoAUT B KOMMNMNEKTHOCTb MNOCTaBKWN BbIYUCIIUTENS.

1.5.2.1. O6meH aaHHbIMU No uHTepdency USB

O6MeH AaHHbIMKM MexXay BblMMCAWUTENEM W KOMMbIOTEPOM MO WHTepdeicy
USB, pucyHok 1.3, Bo3MOxeH nocne yctaHoBku Ha MK gparisepa USB (opaviBep
USB Haxoautca Ha cavite HINO KAPAT). KomnbioTep nocne yctaHoBkv Apanse-
pa BOCMPUHMMAET KaHan CBSA3W C BbluMCNUTENnem Kak supTtyansHein COM-nopt
n paboTaeT C HUM 4Yepe3 cneumanusnMpoBaHHblE MporpamMMbl, Hanpumep,
KAPAT-KoHdurypatop 1 T. n.

MopkntoyeHne k uMHTepgenicy USB ocywectensieTcs yepes pasbem USB-B,
pacnonoXeHHbI B NEBOM BEPXHEM Yriy MULIEBOW NaHENN BblYUCTIMTENS.

CkopocTb 0OMeHa gaHHbIMM cocTaBnsieT Ao 19200 6ut/c. VHTepderic USB
yCTaHaBNMBaETCA Ha BCE UCMONHEHUS BbIMUCIMTENEN.

K ogHomy USB-nopty MK MOXHO nogkniounTe OAWUH BblYMCAUTENb.

1.5.2.2. O6MeH AaHHbIMU No uHTepdency RS-485

MoakntoyeHne BbMMCINTENS K KOMMbOTEPY MO MHTepdency RS-485, pucyHok
1.4, no3sonsieT NpPoM3BoANTbL OOMEH AAHHBIMW MEXAY BbIYUCIUTENEM U KOMMb-
toTepom. [NoaknioyeHne MOXeT OCYLLECTBNATLCA OQHUM M3 ABYX CNIOCOGOB:

"  10OCPeACTBOM 7-MWU KOHTAKTHOrO MHOTrO(YHKLIMOHANBHOrO MHTepdencHOro
pasbema MUP n kabensa MDN. MapknpoBka KOHTakToB pasbema MUP un
HepacnasHbix BbiBOAOB kabens MDN nokasaHa Ha pucyHke 1.6. PoseTka
pasbema MUP pacnonaraetcs B NpaBoN HWKHEN YacTu (Ha AHWLLE) Kopny-
ca BbluMcCnmTens.

PucyHok 1.6 — [NodknoyeHue eblquciumerns K KOHmakmsbiM UHmepgbeticam

nocpedcmeom kabens MDN yepes pasbem MUP
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" NocpedcTBOM NPOBOAHOW MUHUK CBSA3M, BbIBOAbI KOTOPOW MOAKIOYAIOTCS K
KNEMMHbIM COEAMHUTENSAM MHTepdenca, pacnornoXXeHHbIM B MPaBoW YacTu
nnaTbl NOAKMHOYEHNIA, CMOTPUTE PUCYHOK 1.7.

Mpu nopknoyYeHnn BbIYUCIIMTENS K KOMMbOTEPY MO uHTepdency RS-485
Heobxoanmo:

= anga obecneyeHnsa nNUTaHMA nHTepdenca NOAKMIOYNTbL BHELHUA UCTOYHMK
NOCTOSIHHOIO TOKa HanpsbkeHveM (24112) B k knemmam «+», «=» nnaTtbl
NOAKIMIOYEHNIA MU COOTBETCTBYHLLMM BbiBOAaM kabens MDN;

* [Ons cornacoBaHus curHanoB mHTepdenca ¢ COM unu USB noptom kowm-
nbloTepa, creayeTt NoAaknoyaTth NMHUI0 CBA3M UHTepdelica RS-485 k kom-
nbloTEpy MOCpeacTBoM npeobpasoBatensd uWHTepdenica (koHBepTepa)
RS-232/RS-485 unn USB/RS-485.

CkopocTb obmeHa gaHHbiMM cocTaBnsieT o 19200 6ut/c. NHTepdeic ycTa-
HaBnMBaeTCs No 3aka3dy Nonb3oBaTens, KOTOPOMY NpefocTaBneH BbIBoOp M3 Tpex
nHTepdencoB RS-232, RS-485, M-Bus.

K ogHomy COM wnu USB-nopTy kOMMbiOTEpPA MOXHO MOAKMHOYMTL A0 247
00beanHEHHbIX B CeTb BbluMcnuTenen ¢ uHtepgencom RS-485. [laHHas ceTb
pa3buBaeTcs Ha CermMeHTbl, KaXkabll U3 KOTOPbIX MOXET cofepxaTtb A0 64 npu-
6opoB. CermeHTbI CETM MOCNeaoBaTeNbHO CoeaMHATCA Mexay cobon nocpen-
ctBom penutepoB (cmotpute NMPUNTOXKEHUE B, CMA®.421451.102 M).

PucyHok 1.7 — [NodknoyeHue eblquciumerns K KOHmakmHbiM uHmepgbeticam

Bobiuncnurenu KAPAT-307
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rocpedcmeom rpoeodHOU NTUHUU C8513U

1.5.2.3. O6MeH AaHHbIMU Mo UHTepdency RS-232

MopknioyeHne BbIMMCIIUTENSA K KOMMNbIOTEPY NO MHTepdency RS-232, pucyHok
1.4, no3BonsieT NPoM3BOAUTbL 0OMeH AaHHBIMWU MEXAY BbIYUCIIUTENEM U KOMIMb-
I0TEPOM, KOTOpPbIA MMeeT oanH unu Heckonbko COM-nopToB. MNogknioveHne mo-
XeT OCyLLEeCTBNATLCA OQHUM U3 BYX CNOCOBO0B:
" MOCPEeACTBOM 7-MU KOHTaKTHOrO MHOrOMYHKLMOHANbLHOIO MHTEPdENCHOTO
pasbema MUP kabens MDN, pucyHok 1.6;

" MOCpPeACcTBOM NPOBOAHOW MMHUN CBA3M, BbIBOAbI KOTOPOW MOAKIOYAOTCH K
KNEeMMHbIM CoeaVHUTENAM nHTepdelica, pacrnoioXXeHHbLIM B NPaBoi Yactu
nnatbl NOAKMIOYEHNIN, PUCYHOK 1.7.

Mpn ucnonb3oBaHun uHTepderica RS-232 BbluMcniMTENb HEOOXOAMMO Moa-
KIOYNTb K UCTOYHMKY NMOCTOSIHHOMO TOKa (24 + 12) B.

CkopocTb obmeHa gaHHbIMM cocTaBnsieT o 19200 6ut/c. NHTepdeic ycTa-
HaBnMBaeTCs No 3aka3dy Nonb3oBaTens, KOTOPOMY NpefocTaBneH BolIbop 13 Tpex
nHTepdencoB RS-232, RS-485, M-Bus.

K ogHomy COM-nopTy KOMMbioTEPa MOXHO MOAKMYUTL OAUH BbIYUCAUTESb.
Ecnu Ha komnbloTepe yctaHoBNeHo Heckorbko COM-nopToB, TO K HEMY MOXHO
NOAKMIOYNTE CTOSBKO XKe BbluncnuTenen ¢ nitepgericom RS-232.

1.5.2.4. O6MeH AaHHbIMKU o uHTepdercy M-Bus

MopknioyeHne BblUMCIIMTENS K KOMMbIOTEPY MO UHTEepdency M-Bus, pucyHok
1.4, no3BonsieT NPoM3BoAUTbL 0OMeH AaHHBIMWU MEXAY BbIYUCIIUTENEM U KOMIMb-
toTepom. [NoaknioyeHne MOXeT OCYLLECTBNATLCA OAHUM M3 ABYX CNOCOGOB:
" MOCPEACTBOM 7-MW KOHTaKTHOrO MHOrOMYHKLMOHAMNbLHOIO MHTEPdENCHOro
pasbema MUP kabens MDN, pucyHok 1.6;

"  MOCpPeACcTBOM NPOBOAHOW MIMHUKN CBSA3M, BbIBOAbI KOTOPOW MOAKIOYAOTCH K
KNEeMMHbIM COeAMHUTENAM NHTepdelica, pacrnosioXXeHHbLIM B NPaBoi YacTu
nnatbl NOAKMIOYEHNIN, PUCYHOK 1.7.

[na cornacoBaHus curHanoB uHtepdgerica M-Bus ¢ COM-nopToM komnbtoTe-
pa, criegyeT Mogkn4aTe BbIMUCIUTEND K KOMMbIOTEPY MOCPEACTBOM KOHTPOI-
nepa wuHbl M-bus-10 nnn M-bus-50:

= K koHTponnepy M-Bus-10 moxHo nogkntoumTs Ao 10 Bblumucnutenen ¢ uH-

Tepdericom M-Bus;
= K koHTponnepy M-Bus-50 mMoxHO nogkntounts Ao 50 BblyMcnuTenen ¢ uH-
Tepcericom M-Bus.

CkopocTb 06MeHa aaHHbIMK cocTasnseT o 4800 6uTt/c.

K ogHomy COM-nopTy KOMMNbOTEPA MOXHO MOAKMOYMTE A0 247 06beguHEH-
HbIX B CETb BbluMcnMTenen ¢ nHtepdencom M-Bus. O6beanHeHne nponcxogut
nyTeM MnocrneaoBaTenbHOro CoeAMHEHUS B CeTb kKOHTponnepoB M-Bus-50 (cmoT-
pute MPUNOXEHWE B, CMA®.421451.102 VM). KoHTponnepbl M-Bus-10 B
CeTb HE COeMHAITCS.

MHTepdenc B BbIMUCINTEND YCTaHABNMBAETCA MO 3aka3y Nofb30BaTensi, Ko-
TOpPOMYy npefocTaBneH BoiGop u3 Tpex uHtepdecos RS-232, RS-485, M-Bus.
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1.5.3. O6MeH gaHHbIMK No paguoceTn LoRaWAN

MopkntodyeHne BbluMcnuTens k paguocetm LoRaWAN (cm. puc. 1.5) ocy-
LecTenseTcsa 2 cnocobamu:

= nocpencteoM paguouHtepderica LoRaWAN ¢ pasbemoM ns nogknwode-
HUS BHELUHEN aHTEeHHbI.

= [ocpencTBoM BCTpavBaeMoro moayns paguvouHtepdenca KAPAT-929LW
(CMA®.465419.003), KOTOpLIA yCTaHaBNMBaEeTCA B KOMMYTALMOHHbIA OT-
CeK BblYMCMTENS (CMOTpUTE pUCyHOK 1.2, no3unuma 21). Mogynbe He gony-
CTMMO yCTaHaBnueaTtb B Npubopbl ¢ NPOBOAHBIM MHTepdericom M-Bus.

3anpelleHo onpawmveaTb Npubopbl MO pagno U NPOBOAHOMY MHTepdency B

Of}HO 1 TO Xe Bpewms.

Onsa sknoyeHusa Bbluucnutens KAPAT-307 B pagnoceTb, OH OOSDKEH Haxo-
ONTbCA B 30HE MOKPbITUSA AencTeytollen 6asoBon ctaHuun LoRaWAN, kotopasa
noAkrnyeHa K cepeepy onpoca no cetn uHTepHeT. Cepsep onpoca AOIKeH
ObITb cnocobeH NMpuHMMaTbL U pacMdpoBbIBaTh NakeTbl AaHHbLIX NepeaaBae-
MbIX B ceTb Bbluucnutenamm KAPAT-307.

1.6. MAPKUPOBKA U NNTIOMBNPOBAHUE

1.6.1. MapkupoBka

Ha nuueByto naHenb BblMUCIIUTENSI HAHOCATCA criefyoLmne 0603HaYeHns:

*  HauMMeHoBaHue npubopa — BbluMcnuTens Kapart-307;

"  Haknewka C ykazaHWeM WCMOSHEHNS M 3aBOACKOrO HOMepa BblYMCNMTENs
(pucyHok 1.2, noauuus 6);

" 3HaK yTBEPXOEHMWS TUNa CPEACTB U3MepeHui (pucyHok 1.2, noamuusa 5);

=  CcTpaHa npousBoauTens — Poccus;

*  TOBapHbIN 3HaK NPeanpUATUS-U3roTOBUTENS.

Ha 60oKoBy0 NOBEPXHOCTb KOpNyca BbIYUCNINTENST HAHOCUTCS MapPKMPOBKa:

"  npegnpuaTUe-n3roToBuTEnNb

= BUA NUTaHUS — CUMBOJ NMUTaHUS NOCTOSAHHLIM TOKOM;

*  HOMWHarbHOE 3Ha4YeHne HanpsbkeHus nuTanund, Un = 24 B;

=  HOMWHanbHasa mowHocTb, P = 0,05 BrT.

MapkmpoBKka TpaHCMOPTHOW Tapbl NPOU3BOAUTCS HAOMUCSMW B COOTBETCTBUM
¢ FOCT 14192.

1.6.2. MnombupoBaHue

MnombupoBaHMe BbLIMUCIMTENSA NPOU3BOAUTCS C LEMbl NpeaoTBpalleHus
HeCaHKLMOHMPOBaHHOIO BMeLUaTenbCTBa B paboTy NOBEpPEHHOro, HaCTPOEHHOTO
M 3anyweHHoro B 3Kcryatauuto npubopa. KOHCTpyKUMs BbluMCnUTENEN
npeaycMaTpuBaeT ABa YPOBHSI NOMBMPOBaHMS.

YpoBenb 1 — nnombon OTK npepnpuatusa-usrotosutens (pucyHok 1.2,
nosuumsa 17) n nnombon € OTTUCKOM MOBEPUTENBLHOMO Krenma (pucyHok 1.2,
nosvuma 12) 3awmwaeTcs OT BCKPbITUS KOPNYC BbIYUCAUTENS, B KOTOPOM
Haxo4uTCA SNeKTPOHHbI  B6nok npubopa. [Mnombbl M3roTaBnmuBalTCa U3
paspyLluatLleiics camoknesiencs Oymarn, M HaknemsaloTcs Ha CaMopesbl,
KOTOPble COEANHSIOT BEPXHWUI N HYDKHWIA NOTYKOPMYC BbIYUCIIUTENS.

YpoBeHb 2 — nnombor (nnombamu) 3anHTEPECOBAHHOW CTOPOHbI BbIYWCMVU-

Tenb 3almiaeTcs OT BCKPbITUS Mocne MoHTaxa. Ona I'IJ'IOM6VIpOBaHVI$| npeny-
CMOTpPEHbI cneunanbHblie I'IJ'IOM6VIDOBO‘-IHbIe npunmebl C OTBEPCTUAMU (pl/lcyHOK
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1.2, nosuums 13) kOTopble pacnonaralTcs B KpbILLKE KOopnyca U BEpXHEM MNony-
Kopryce BblYMcnuTens.

1.7. YIAKOBKA U KOMMNNEKTHOCTb NOCTABKU

BbluMcnuTens ynakoBblBaeTCs B KApTOHHYO KOpobky. Mepen yknaakow:

*  BbIYUCNUTENb NOMELLAETCH B NAKET U3 MONNITUIEHOBOW NNEHKU;

= 9KcnnyaTaumoHHas gokymenTauusa (P3, MNC) nomelwaetcs B Apyron naket
13 NONU3TUNEHOBOW NIEHKU.

Ha ynakoBo4Hyo kOpoOKy HaknemBaeTcsi aTUKeTKa, KoTopasi COAEPXUT crneay-
IOLLYI0 MHpopMaLmIO:

" [OJIHOE yCroBHOe 0603HaYeHNe BbIYUCIIUTENS;

*  [aTy BbIMycKa;

" HavMeHOBaHMWe 1 TOBApPHbIN 3HaK NPeanpPUATUS-N3rOTOBUTENS;

"  agpec U KOHTaKTHas MHOPMaLMsa NPeanpUsSTUA-U3roToBUTENS;

= MaHunynsaumoHHole 3Hakm no [OCT 14192: «Xpynkoe. OCTOPOXHO»,

«bepeub oT Bnarny, «Bepx».

B KOMNNEKTHOCTb MOCTaBKW BbIYUCIINTENS BXOAUT:

= Bbluucnutens KAPAT-307 CMA®.421451.102;

= nacnopt CMA®.421451.102 INC;

= pYKOBOACTBO no akcnnyaTtaumm CMA®.421451.102 P3;

= MeToauka nosepku MM 12-221-2015 (gonyckaeTcs MOCTaBNSATb OOWH K-
3eMnNsp METOANKN B OOVH afpec OTrpy3Ku);

=  kabenb MDN MCTW.465645.002;

= kabenb USB A-B.

UHcTpyKkumn:
* 10 MOHTaxy Bbluncnutenen CMA®.421451.102 U\V;
* 0 HacTpovike BbluMcnTenen ¢ knasmatypbl CMA®.421451.102 UH;
a TaKke, NporpamMmebl, yCcTaHaBNMBaeMble Ha KOMMNbIOTEP, Ans obecneveHns ero
paboTbl C BbIYMCIIUTENEM:
= Microsoft Net. Framework 3.5 — o6ecneunaeT paboty KAPAT-3kcnpecc;
= pgpaviBepbl USB — oGecneynBatoT NOOKMOYEHNE BbIYUCIUTENS K KOMMbHO-
Tepy yYepes uHtepderic USB;
=  KAPAT-Okcnpecc — nporpamma YTeHus, aHanu3a (npegocTaBreHve AaH-
HbIX B BUJE OTYETOB), COXPAHEHWS AaHHbIX MOSYyYEHHBIX C BbIYUCTIUTENS;
=  KAPAT-KoHdurypatop — nporpamMmma Ansi KOHPUrypupoBaHusi (HaCTPOMKM)
BbIYMCIUTENS;
HaxogaTcs B cBOOOAHOM [JOCTyne Ha oduuManbHOM canTe npou3BOAUTENS

[ononHWTenbHO B KOMMNIEKT MOCTaBKU BbIMUCIIUTENST MOTYT ObITh BKIHOYEHbI:

= Moaynb pagunouHtepderica KAPAT-929LW CMA®.465419.003%;
koMmmMmyHukaTop GSM/GPRS KAPAT-902 CMA®.426441.025;

ontoronoska USB MCTIN.426441.023;

nynbT nepeHoca ganHHbIx Ny4-MK MCTW.426479.003.01;

onToronoeka RS-232 MCTW.426441.016.

* — mopynb pagnouHtepgerica KAPAT-929LW (CMA®.465419.003) He
OONyCcTUMO yCTaHaBnvMBaTb B Npubopbl C MNPOBOAHbIM  UHTEPdEN-
com M-Bus. 3anpelueHo onpawmsatb npnbopbl N0 paguMo U NpoBOSHOMY

MHTEPdENCY B OAHOWN U TO e BpeMs.
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Mpwn TpaHCNOPTUPOBaHWK, ynakoBaHHbIE HA 3aBOAe BblUMCNUTENU, Heobxoaw-
MO NOMECTWUTb B TPAHCMOPTHYI Tapy — AEPEBSIHHbIA UMW KAPTOHHbLIA SALLMK MO
FOCT 5959 unun FOCT 2991.

1.8. TAPAHTUMHbLIE OBA3ATENIbCTBA

B npouecce TpaHCnopTMpOBaHUS, XPaHEHUS, MOHTaxa M 3KchnnyaTauuun Bbl-
yncnuTens, nonb3oBaTenb AOMKEH CnefoBaTb YKa3aHUsSIM COOTBETCTBYHOLLMX
pasgenoB HacToswero P3, MHCTPyKUMM NO MOHTaXy ¥ HacTpovike npubopa.

MapaHTUHBIA CPOK IKCMyaTauuMmu CeMb NneT CO AHA NpoAaXu npeanpus-
TUEeM-U3roTOBUTENEM.

Moapo6Ho rapaHTuiiHbIe 0bA3aTenbCTBa NPEANPUATUS-U3TOTOBUTENS ONUCaHbI
B MNacnopTe BbIYUCIIUTENS.

Bobiuncnurenu KAPAT-307
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2. NOAroToBKA K UCMOJIb3OBAHUIO
2.1. PEXUMbI PABOTbI

BbluvcnuTenb OyHKUMOHMPYET B OOHOM 13 ABYX PEXUMOB paboThbl:

" nonb3oBaTeNbCKUN pexum — paboumn pexum. B gaHHoOM pexume Bbl-
yncnuTenb NPOU3BOAUT M3MepeHue, NpeobpasoBaHne, BblYUCIIEHME U ap-
XVMBMpOBaHWE napameTpoB. Bo3MOXHOCTb KOH(UIypMpoBaH1sa U peaakTu-
poBaHWs NapameTpoB OTCYTCTBYET. VcknioyeHne cocTaBnsaoT napameTpsl,
pefakTMpoBaHMe KOTOPbIX HE BIUSIET HA CXEMY U3MEPEHMSI:
= KoHdurypaums ceasm (pasgen 3.5.3 HacTosALWeEro pykoBoacTea);
=  Pexum paboTbl akpaHa (pasgen 3.5.7 HacTosLero pykoBoAcTea);
= KoHTpacTHOCTb 3KpaHa (pa3aen 3.5.8 HacTosLLero pykoBoacTBa);

= pexum TECT — pexum HacTporiku. B pexume TECT npoussoantcs
noBepka WM KOH(UrypupoBaHuWe (HacTporka) Bbluucnutens. apameTpsl,
HakannmBaemble B apxuBax npubopa npu pabote B pexume TECT, He
COXpaHsoTCS.

MepeBoa Buiumcnutens B pexxum TECT ocyllecTBnsieTcss Npu yCTaHOBKe Me-
pekntovaTens pexuma paboTbl npubopa (pucyHok 1.2, nosuumsa 19) B nonoxe-
Hne TECT. MNepeBop BblUMCINTENS B MOJSIb30OBaTeNIbCKUM PEXUM OCYLLECTB-
nsieTcs o6paTHLIM NepeMeLLieHeM yKa3aHHOro nepeknoyaTens.

HocTyn k nepeknioyaTtento pexvma paboTbl OTKPLIBAETCSA TOMbKO MPU CHSITON
KpblLLKe kopnyca BbluucnuTenst (pucyHok 1.2, nosvums 7). MosToMy U3MeHUTb
HacTpoOWkn paboTatoLlero BbluMcnuTens 6e3 HapyLleHWsi BTOPOro YPOBHS NIIOM-
6upoBaHusa npubopa (pasgen 1.6.2 pykoBoactea) HEBO3MOXHO.

2.2. MEHIO BbIYUCJIUTENA

MeHio BbluMCnUTENS COCTOWUT M3 ABYX pasfenoB CTapToBoro 3kpaHa v Oc-
HOBHOro MEHI0, CTPYyKTypa KoTopblx oTobpaxaetcsa Ha >KKW Bblumcnutens.
NHdopmaums, cogepxallasics B MEHIO BbIYUCNUTENS, BO3HWKAET Ha 3KpaHe B
BUAE Hagnucein, LUcp, CUMBOMOB U MUKTOrPaMM, KOTOPbIE MOFYT MOSIBASITLCS,
U3MEHSITLCA U UcYe3aTb B MpoLecce 3Kcniyatauum U HacTponku npuéopa. O6-
Laa CTPYKTypa MEHIO BbIYMCIIMTENS NpefcTaBneHa Ha pucyHke 2.1.

CTapToOBbIM 3KpaH — CIYXWUT AN OoToOpaxeHus crykebHon MHopmaumu,
XapakTepu3ytoLLielt TekyLLee COCTOSIHUE BblYUCIUTENS.

OCHOBHOe MeHK oToGpaxaeT peanusaumio YHKLMOHANbHLIX BO3MOXHO-
CTel, peannayembix B BbIMUCIUTENE, U COCTOUT U3 TPEX Pa3nenos:

* MrHOBeHHbIle 3Ha4YeHus;

* ApXMBHbIe faHHbIE;

= HacTtpoikun npubopa.

Kaxabln 13 pasgernoB coaepXkuT nocnenoBaTenbHO BbIBOAMMYO MHGOPMaLUIo,
OpraHM30BaHHyl0 B BUAE BrOXEHHbIX MYHKTOB MEHIO, ¥ OTBEYaeT 3a pearnvsa-
LMo onpeaeneHHon YacTi yHKLMOHaNbHbIX BO3MOXHOCTEN npubopa:

* MrHOBeHHble 3HayeHuUss — oTobpaxaloT Ha 3KpaHe BblYUCIUTENSA
MIHOBEHHbIE (TeKyLuue) 3HaYeHus1 U3MepsieMblX (PU3NYECKUX BENUYUH,
3aKOH(PUIYpUPOBaAHHLIX NPU HacTporke npubopa, U 06bEAUHEHHBLIX B
noacuctembl yyeta. 3HaveHus1 oTobpakaeMblx BEMWUYMH, OOHOBNSIOTCS Ha
3KpaHe OAIMH pa3 B MUHYTY;

* ApXMBHble AaHHbIe — COXPaHSOT B MAMSATU BblYUCIMTENS U oTOOpaxatoT
Ha 9KpaHe 3HavyeHus1 PU3NYECKMX NapaMeTpoB M NpousoLlelime cobbiTus

3a OTYETHbIE NMHTEepBalibl BpEMEHU;
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PucyHok 2.1 — Cmpykmypa MeH!o 8blHuciumernsi
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* HacTpoiku npu6opa — B 3aBMCMMOCTM OT pexmma paboTbl BbIMUCIUTENS
obecneunBatoT peanusaumio criegyowmnx dyHKUWIA:
* B MONb30BATENBCKOM PEXVMME OTOGpPaXKalT KOHUrypauuio (COBOKYM-
HOCTb BCEX HacTPOEK) BbIYMUCIIUTENS;
= B pexume TECT nosBonsiT NpousBoaMTb pefdakTMpoBaHUe HacTpoek
npuGopa 1 NOSHY CMEHY KOH(UIypaLun BbIYMCIIUTENS Kak Nporpamm-
HbIM, TaK U PY4YHbIM (C KnaeuaTypbl BblYMCIMTENSA) criocobamm.

2.3. P OPMNPOBAHUE UMEHU NAPAMETPA

Mpv KOHUIYPUPOBAHUM BLIYUCTIMTENS, B LENSX YHUMMKALMN apXMBHbIX 3amu-
ceil, COXpaHSIlWMXCA B PasfuyHbIX npubopax, pekoMeHayeTcs (hopMUpPOoBaThb
nosib30BaTenbCkMe MMeHa CUCTEMHbIX MapaMeTpoB MO e4uHbIM MpaBuiam, Kak
NPy KOHGUIYPUPOBaAHUM BBIYMCIIMTENSA C KOMMbIOTEPa, Tak 1 C KnaemaTypbl.

Monb3oBaTenbCcKUe MMeHa OAHOTUMHbLIX CUCTEMHbIX NapamMeTpoB PEKOMEH-
ayeTcst opMmUpoBaTh B CrieaytoweM Buge:

Mmsa napameTpa: X X X
Homep noanuun B nmeHu: 1 2 3
roe: 1 — onucbiBaeT napamMeTpbl Mo Nx U3N4ECKOMY CMbICITY:

= Q- TennoBoW 3HEPrumn (TEMMOBON MOLLHOCTH);

= G — maccbl (MaccoBoro pacxoga);

= V- ob6bema (00beMHOro pacxoaa );

= T - TemnepaTypsbl;

* P — n3bbITOYHOrO AaBneHus;

= C — aneKTpUYECKOn IHePrun (INEKTPUYECKON MOLLLHOCTK);

2,3 _ oTobpaxatoT nopsakoBbIA HOMEpP napameTpa, nMbo ero undpobyk-

BeHHoe 0b03Ha4eHwue:

" ecnu nopsakoBbll HOMep napameTpa MeHblue 10, To nosnumns 3
B UMEHW napameTpa oTCyTCcTBYeT, Hanpumep: V1, V2 u 1. n,;

* umdpobykseHHoe ob6o3HaYeHne ykasbiBaeT Ha TO, YTO napameTp
ABNAETCA CYMMOW, PasHOCTbO, CPeAHUM apudMeTUYecKum unm
UMeeT [OroBopHOe 3HayeHve (TemnepaTypa, AaBrieHne Xomnoa-
HOro UcTouHuka). B Tabnuue 2.1 npuBoaMTCS NOMHbLIA NEpPEYEHb
CMMBOJIOB, UCMOMb3yeMbIX NPW 3anMcu MMeHN napameTpa.

Tabnuya 2.1 — Cumeorsi Orisi KOHbU2Ypupo8aHUs 8bIYUCTIUMENS

Ne nos. Ucnonb3yemblie cMMBONbI
1 QljT|P|V]GICl--1-1-1-1-1-1-
2 1 213|456 |]7]|8]|]9]|]s]|]alJd]x]n
3 1 2|13|4|5|6]|]7]|8]|]9]|]0]-]-]|wn]-

rgoe: s — CymMMma 3HauyeHuit;
a - cpepHee apudpMeETUYECKOE;
d - pasHOCTb 3HaYEeHWN;
N — noanuTKa;
X,M — XOMNOAHbIA UCTOYHUK.
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Mpumep: paccMOTpUM anroput™ hOPMUPOBAHWE WMMEH OQHOTUMHBLIX CU-
CTeMHbIX NapaMeTpoB no usn4eckoMy napameTpy obbema:

1 — vi — V1
2 - V2 — V2
3 — v3 — V3
4 — v4 — V4
5 — v5 — V5
6 — Vb — V6
v7 =v1 +v2 — Vs1
v8 =v5+v6 —v3 — Vs2
v9 =v3 -v4 — Vd1
v10 = (v1 +v6): 2 - Va1
Ao 16 napameTpoB
roe: umdpbl 1+ 6 — HOMep M3MEepUTENBLHOIO KaHana BblYUCIUTENS;

cumBonbl v1 +v10 normyeckme MMeHa o4HOTUMHbLIX NapamMeTpoB.;
cumBonbl V1 +Val — nonb3oBaTtenbckMe MMeHa OAHOTMMHLIX napa-
METpOB.

Mpy HasHayeHun NopsOKOBOrO HOMepa napameTpa KOHUrypauum pekomeH-
JyeTcsi BECTM HyMepaLumio napaMmeTpoB NocreoBaTenbHO, Npyu 3TOM:
" HeyeTHble HOMepa npucBamBaTb NapameTpam, OTHOCALLMMCS K nojatoLue-
My Tpybonposoay;
" YeTHble HOMepa NpucBauBaTh NapameTpam obpaTHoro TpyGonposoaa;
*  [PW HanNU4nUM HECKOSbKMUX OAMHOYHBLIX TPYHONPOBOAOB NPOM3BOANTL HyMe-
paumio Ux napamMeTpoB Mo NopsiaKy.
Takum obpasom, ona nopatowero TpybonpoBoga HoMepa napamMeTpoB Bcerga
6yayt 1, 3,5 ... po 15, a gnsa obpaTtHoro — 2, 4, 6 ... o 16.

2.4. VHTEP®ENC NONb30BATENA

UHTepchennc nonb3oBaTensa obecneunBaeT NOMCK MHpOPMaLKN BHYTPU MEHIO
BbluMCnUTENs U BbiBoA ee Ha akpaH XKKW B Buae Hagnucen, undp, 6yks, 3HakoB
M nuKTorpamm. B 3aBUMCUMMOCTM OT YCTaHOBMEHHOrO pexvuma paboTbl BblYMCAU-
Tensa uHTepdeic nonb3oBartens obecneunBaer:

* B NONb30BaTeNbCKOM pexume paboTbl — MPOCMOTP:

"  apXMBHbIX, MTHOBEHHbIX, HapabaTbiBaeMblX AaHHbIX Y NPOU3OLLEALLINX
COObITUIA;
*  YCTaHOBIEHHOW KOoHMUrypaumm npubopa;
= B pexume TECT — BbinonHeHne criegyowmx 4eiCcTBuUi:
" pefaKkTMpOBaHWE NapameTpoB U3 YCTAHOBMEHHOW KOHUrypaumu,
®  PYYHOro KOHPUrypMpOBaHUSA BbIMUCIIMTENS C KIaBUaTypbl;
" OYWUCTKM apXMBOB U KOH(UrypaLmMm MEHIO BbIMUCTIUTENS.

YnpaeneHne nHTepdericoM ocyLLecTBRAETCS:
* C MOMOLLbI KraBuL (KHOMOK) yNpaBneHWs, pacronoXeHHbIX Ha NuLeBOn
naHenu BblYUCIINTENS;
= [ByX BMAOB Kypcopa, B ONpedeneHHbIX NyHKTax MEeHI aBTOMaTU4eCKn UH-
avumpyembix Ha akpaHe XKW BbluucnvTens, v nepeMellalolimxcs Mo
3KpaHy noA AeNCTBMEM KNaBuLL ynpaBieHus.
CocTaBHble YacTu nHTepdelica nonb3oBaTens nokasaHbl Ha pUcyHke 2.2.

n Bobiuncnurenu KAPAT-307
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PucyHok 2.2 — OpeaHbl yripasneHusi U KOMMyHUKauuu uHmepdgelica

rosib3oeameris

DyHKUMOHANbHOE Ha3HaYeHne KnasuLl YNpaBreHNs U KypcopoB BblYMCUTENS
onuncaHo B Tabnuue 2.2.

Ta6bnuya 2.2 — OpzaHbl yripagneHusi uHmepgelicom

KnaBuwn

" Kypcop Pexum PyHKUMOHaNbHOE Ha3Ha4YeHue
PaGouuit |Bxoa B MeHIo BbluMcnNTENS
BBOA Bxoa B MEHI0 BblYMCUTENS
TECT
MpUHATL N3MEHeHWe NapameTpa
. |MNepexon Ha Bonee BbICOKUIA YPOBEHb MEHHO (BMOTh A0 Bbl-

Pa6ouun pexon P ( A

XO[a 13 OCHOBHOIO MEHI0)
MEHIO B
bIXOZ U3 MEHIO BblYMCIIUTENS
TECT

OTkas oT pefakTUpoBaHUs napaMeTpa

PaGouun |Mepexoa Ha ogHy 3anuch B CTOPOHY NEPBOM 3anucu

< (BneBo)* TECT Mepexon Ha OfHY 3anMChb B CTOPOHY NepBOii 3anncy

BbIGop pefakTupyemoro napameTtpa, HaxoasLierocs fesee

PaGouun |Mepexoa Ha ogHy 3anuch B CTOPOHY MOCNEAHENR 3anucu

» (BnpaBso)* TECT Mepexop Ha ofHYy 3annCb B CTOPOHY NocneaHew 3anvcu

Bbi6op pedakTupyemMoro napameTtpa, HaxoAsLLEerocs npasee

Pabouui |Mepexoa BHW3 Ha criedytoLmin MYHKT MEHIO

V (BHU3)** TECT Mepexon BHW3 Ha CREAYIOLLMIA NYHKT MEHI0

YMeHblUeHWe 3Ha4YeHWs1 pefakTUpyeMoro napameTpa
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Tabnuya 2.2 — OpzaHbl yripaeneHusi uHmepgeticom (OKoH4YaHue)

Knasuwn
W Kypcop Pexum DyYHKUMOHaNbHOE Ha3Ha4YeHue
Pa6ouunit |Mepexon Beepx Ha creaytoLLWil MyHKT MEHI0
A (BBepx)** Mepexoa BBepX Ha CreAyoLLMii MyHKT MEHIO
TECT YBenuueHne 3Ha4eHns peakTupyemoro napameTpa
- I |(povisBoanT BbigeneHne CTPokM
Kypcop ] lMponsBoauT BblaeneHe undpbl Unu 3Haka

* — [lpu ydepxaHuu Knasuwiu 8 HaXamom osI0KeHUU napamempbl agmomamu4ecku rne-
pemeuwjaromesi 8180 UrU 8Paso 8 3agUCUMOCMU OM mura Kraguiu.

** — [Npu ydepxaHuu Knaguwu 8 Haxamom MOofIoXeHUU rnapamempbl agmomMamu4ecKku re-
pemeuwjaromesi 8HU3 UIU 88€PX 8 3a8UCUMOCIU OM murna Krasuwiu.

*** — BHak Kypcopa nosisrisemcsi Ha akpaHe XKKU npu ebibope kako2o-1ubo ryHKkma MeHto
unu rpu KOPPEKmMuUpoeKe rnapamempa.

Mpu npoBefeHnn ¢ kNaBMaTypbl BbIYMCIIMTENS HACTPOWKU HOBbIX M peaaKTu-
poBaHus, 3akoHMUrypupoBaHHbIX paHee ¢ K napameTpoB, 3HaYeHUS HEKOTO-
pbiX NapameTpoB, TaknXx Kak:

= Bec nmnynbca;

= BBO/A KOHCTaHThI;

*  HwxHsasa rpaHuua;

= BepxHsas rpaHuua;

* VHTepBan ycpeaHeHus;

» 3HayeHue Ha MVHUManbHOM TOKE;

» 3HayeHue Ha MakcumarnbHOM TOKe U Op.;

NpeacTaBnsAlTCA B BUAE AENCTBUTENBHOIO BOCbMU3HAYHOIO 41cra, KoTopoe B
NCXOOHOM COCTOsIHUM oTobpaxaeTcsa Ha XKKU Bbluncnutens B Buae:
0,0000000
[nsa 3anucy ero 3HayeHus B namMaTb BblUMCAMTENS, Hanpumep, TpebyeTtca ycTta-
HOBUTb BeC uMMnynbca paBHbin 10 n/mmn, Heo6XxoOUMO C MOMOLLBIO KraBuLl
<« vnn » Haeectn Kypcop M Ha 3HaK OeCATMYHOW 3anAaTon «,» U HaxaTb Kna-
BULLY A, NPy 3TOM BMECTO 3HaKa «,» oTobpaxaeTcs 3HaK «0»:
offloooooo
Mpy nomoLn <« vnn P yCTaHOBUTL KYpCop Ha HyXHbI paspsg: 0 0 .0 00000
M HaxkaTb knasuwy VY, BMECTO 3Haka «0» oTobOpaXaeTcs 3HaK «,»:
00,000000
HaxaTtnem knaBuww A unu ¥ ycTaHOBUTb HYXXHbIA BEC MMMYrbCa:
10,000000
(Oecatb) NMTpOB M3mepsieMon cpeabl Ha OAUH UMMNYIbC.

B MeHI0 BbIUUCNIUTENS UCMOMNbB3YTCS OnpefeneHHble 3HakM U CUMBOIbI, KOTO-
pble HeCyT CriefytoLLy0 UH(OPMATUBHYIO Harpy3Ky, pUcyHok 2.3:

* K — napameTpbl 3anucaHbl B NaMsiTe BbIMUCIUTENS NPU KOHGUIYpUpOBa-
HUK C KOMMbIOTEPA;

» KIl — napameTpbl 3anucaHbl B NaMsiTb BbIMUCAUTENS NPU KOHGUIypupoBa-
HUW C KNaBWaTypbl;

* «+» — ecnu nepea HaMMEHOBaHWEM Kakoro-nubo napameTpa B MEHIO Bbl-
YUCMUTENSI CTOWT HaHHbIA 3HAK, TO 3TO 3HAYMT, YTO MapameTp COOEPXUT
BIOXEHHOE MeHI0 6onee HU3KOTo YPOBHSI.
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PucyHok 2.3 — Hadnucu, 3Haku u cumeoribi, omobpaxxaembie
8 MEH!0 8blyuc/umernsi

2.5. KOHOUTYPUPOBAHUE (HACTPOWKA)

BbluvcnuTens siBnsieTcs cBO60AHO KOHUIypupyembiM Npubopom, 4To No3Bo-
NseT opraHu3oBaTb M BECTU y4eT obbix CxeM aHeprocHabxeHus. B npouecce
HaCTpoOWku (KOHMrypmMpoBaHusl) BbIYMUCIIUTENSA B HEro 3anucbiBaeTcs onpee-
NeHHas cxema M3MepeHus, cneayroLlen nocneaoBaTenbHOCTbIO AENCTBUN:

* 3anucatb B NamaTb npubopa Habop hu3NYecknx NnapaMmeTpoB 1 BapnaHToB

UX NMPUMEHEHMS, HEOBXOAUMBIX ANA peanu3aumn CXeMbl USMepPEHNs;

= 06beanHUTL PU3NYEcKMe NapameTpbl U BapuaHTbl X NPUMEHEHNs, B Noa-

cucTembl (MogcmucTemMy) yyeTa;

= BBECTM HeobXxoauMble crnyxebHble napameTpsl (AaTy, Bpems u T.n.).
3anucaHHas Takum o6pas3om cxemMa U3MepeHus onpenensiet anroputm paboTsbl
Boiymcniutensa. B MO KAPAT-KoHdwurypatop cxema coxpaHsieTcs B LIabroH
KOH(MrypnpoBaHus, ee MOXHO pacnevaTtatb B Buae KapTbl nporpammupoBa-
HUA 1 HacTporkn BelMMCNUTENs N8 NpUnoxeHus A K nacnopTty npubopa.

KoHgurypupoBaHve (HacTpoika) BbIYMCIIMTENS NPOBOAUTCSA TOSBKO B PEXUME

TECT, ¢ nomowpbto KOMNbOTEPA UNN BPY4HYIO, C KiaBUaTypbl BblYUCITUTENA.
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KoHurypnpoBaHne BbIMMCIIUTENS C KOMMbiOTEpa HEOOXOAMMO BbIMOMHATL
PYKOBOACTBYSCH CriedytoLLen nocneaoBarensHOCTbI0 4eNCTBUN:

ycTtaHoBuTb Ha MK gparisep USB;

ycTaHoBuTb Ha K nporpammy KAPAT-KoHurypaTop;

npyM HeobXoauMOCTUM CHATb NNOMObI C KPbIWKM KOprnyca BbIYMCIIMTENS

(BTOpPOW YpOBEHL NNOMOMPOBaHUs, cMoTpuTe nogpasgen 1.6.2);

OEMOHTMpoBaTb (CHATb) KPbILWKY Koprnyca Bbluucnutens (nosvuus 7,

pucyHok 1.2);

nepeBecTV nepeknioyaTens pexnMoB paboTtbl Bbluucnutens (nosvumsa 19,

pucyHok 1.2) B pexxum TECT;

Yyepes pasbeM USB-B (nosuumsa 2, pucyHoe 1.2) nogkniounTb BeIYUCAUTENb

k MK, nocpeacteBom crangaptHoro kabens USB A-B, kotopbii BxoguT B

KOMIMIEKT NOCTaBKW BbIYMCNINTENS (CMOTPUTE pUCyHOK 1.3);

3anyctnte nporpammy KAPAT-KoHgurypatop 1 MNpoM3BECTU HaCTPOWKY

BbIYMCIIMTENS, Criegyst yKasaHuaM AaHHOW NporpaMmbl;

MO OKOHYaHWMM HacTPOVKM Npubopa BbINONHUTL AENCTBUSA:

= MepeBecTu MnepeknoyaTtens pexvmMmoB paboTbl BbluMCNUTENS (NO3ULNS
19, pucyHok 1.2) o6paTHO B NOMb30BaTENbCKUIN PEXUM;

®  YCTaHOBWUTb HA MECTO KPbILLKY KOpMyca BblYMCNUTENS;

" pu HeobXxoAMMOCTH, NPOM3BECTM NNIOMOMPOBaHNE BbIYMCTIUTENS.

[patsep u N0 KAPAT-KoHguaypamop e ceobodHom docmyrie Ha eeb-calime.

Mpwn

KOH(UIYypUpoBaHUM BbIYUCANTENSA C KOMMbOTEPA B HEr0 BBOAWUTCSA OAOHO-

3Ha4yHO onpefeneHHas Ccxema M3MepeHus, KoTopas HasblBaeTcs wwabrnoHom
KoHcdurypupoaHusa. KAPAT-KoHdurypatop AaeT BO3MOXHOCTb NPOM3BOAUTL
HACTPOWKY BbIYUCNNTENSA B OAHOM U3 ABYX PEXMMOB KOH(PUIryprpoBaHus:

dKcnepT — No3BonseT peanusoBaTb Nobble KOHUrypauum n npegHasHa-
YyaeTcs, Kak NpaBuno, Ang opraHM3aunm HecTaHa4apTHbIX CXeM U3MEePEHUS;
MacTep — vcnonb3yeT Ana HacTponku npubopa craHAapTHble WabnoHb
KOH(purypupoBaHus. LabnoHel npeactasnsoTca B rpaduyeckom Buae C
TEKCTOBbLIM OMWCaHNEM CXEM M3MepeHUsi. [laHHbIN pexrmM no3BonseT mMak-
CYMarnbHO YNPOCTUTb HACTPOWKY BbIYMCIUTENS NOS KOHKPETHYIO CXEMY.

KoHguryprpoBaHue BbIMUCIUTENST C KraBuaTypbl HEOOXOAWMO BbINOMHATb,
PYKOBOZLCTBYSICb CrieaytoLel NocneaoBaTenbHOCTLI0 AENCTBUI:

npu HeobXoAMMOCTU CHATL NNOMObI C KPbILLKW KOPMyCca BbIYMCAUTENS;

AEMOHTMPOBATb (CHATb) KPbILLKY KOPMyca BblYMCAMTENs;

nepesBecTy nepeknoyarens pexvMmos paboTsl B pexxum TECT;

Npon3BECTM KOH(PUIypMpoBaHNe BbIYMCIUTENS C Knasuatypbl npubopa.

Mpouecc KOHMUIrypMpoBaHUS BbIMUCAINTENS C KNaBuaTypbl OnNucaH B

WHCTPYKUMK no HacTpomnke BblumucnuTtens CMA®.421451.102 WH, koTtopas

HaxoAamuTcsa B cBOOOAHOM AOCTyNe Ha canTe NPOM3BOAUTENS;

MO OKOHYaHUM HACTPONKN NpMBopa BbIMOMHUTL AENCTBUS:

= MepeBecTn nepeknioyaTenb PexnMoB paboTbl BeluMcAUTeNs obpaTHo B
NOMb30BATENBCKAN PEXUM;

= YCTAaHOBUTb HA MECTO KPbILLKY KOpnyca BblYUCIINTENS;

= pu HeobxoAMMOCTY NPOM3BECTM NNOMOMPOBaHNE BbIYNCIIUTENS.

MpymMep peanusauny anroputMa KOH(UIypUpoBaHUS BbIYUCIIUTENSA NPUBEAEH
Ha pUCyHke 2.4.

Bobiuncnurenu KAPAT-307
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PucyHok 2.4 — O6wuli npuHuuUn HacmpouKu eblHucumerns

Ecnu B npouecce akcnnyatauum Bo3HMKaeT HEOOXOAUMOCTb BBEAEHUS B CXe-
MYy M3MEpEeHUs1 HOBOrO CMCTEMHOrO napameTpa Win HOBOW NoAcucTeMbl yyeTa,
TO caenaTtb 3TO MOXHO Kak ¢ K, Tak u ¢ knasmnaTypsbl npubopa. MNpu 3ToM Heob-
XoAMMo cobntofaTth NpaBuUMo: eCn U3MEeHAETCA CTPYKTypa apXuBoOB Bbl4UC-
nuTens, TO No OKOHYaHWN KOHUIYpMpoBaHUSA HEOOXOAMMO NPOBECTU NMOSTHYHO
OYUCTKY apxuBoB. CTPyKTypa apxMBOB M3MEHSETCS NPU 3aMEHe UNu BBEOEHUN
OOHOMO MMM HECKONbKUX HOBBIX MapamMeTpoB B CYLLECTBYHLLYIO MOACUCTEMY
yyeTa.

Bongs B meHio HacTpoWku npubopa, MOXHO MNPOBOAUTb KOPPEKTUPOBKY
YCTaHOBMNEHHOIO LWabrnoHa (Cxembl MU3MEPEHUIT), B YacTU U3MEHEHUSI 3HAYEHWUH,
3anucaHHbIX B LWIabnoHe napameTpoBs, 6e3 04MCTKM apXuBOB BbluMcnuTens. Mpu
pefakTVpOBaHNM 3HAYeHUW paHee HaCTPOEHHbIX MapameTpoB C KnasuaTypsbl
BbIYMCINTENSA CTPYKTYPa €ro apXvBOB HE N3MEHSeTCs.

Tekywaa KoHdurypaums MoxeT ObiTb npounTaHa nporpammon KAPAT-

KoHdpurypaTtop, nubo ¢ XKKWU Beluncnutens B meHtio Hactponku npubopa.



CMA®.421451.102 P9 | P3 — PykoBoAcCTBO Mo 3KcnnyaTauum

3. ICMONb3OBAHME MO HASHAYEHUIO
3.1. CTAPTOBbIV 9KPAH

B uensax akoHOMUM noTpebrneHus aneKkTposHeprun n pecypca paboTtbl KKU,
n3obpaxeHne Ha SKpaHe BblMMCIMTENS Yepe3 onpedeneHHoe BpeMs nocne
Havana oTobpakeHns aBToMaTU4eckn oTknoyvaeTcs. MNpu aToM HaxaTne nroodomn
KNaBuWLLWN YyNpaBreHns NpuBOAMT K aKTUBaLMKM 3KpaHa, Ha KOTOPOM MOsIBRSEeTCH
n3obpaxeHne, HasbiBaemoe CTapTOBbIN 3KpaH, CMOTPUTE PUCYHOK 3.1.

PucyHok 3.1 — lNpumep usobpaxeHusi Cmapmosgo20o 3KpaHa

Ecnu aBapyiiHbIX 1 HELITATHbIX CUTyauMiA HA MOMEHT HaXaTus KraBuLLM ynpaB-
NeHnsa He 6bino 3admkcmpoBaHo, To cumonsl HC n ABAPUA Ha akpaHe 0To6-
paxaTbcsa He 6yayT. Ecrnin npousoLwuna owunbka apxMBMpoBaHWs, TO BMECTO CUM-
BonoB HC n ABAPUA Ha skpaHe oTobpasutcsa cumson Owmnbka Ne 1...10.

Ha CtapToBOM 3kpaHe oTobpaxaeTcsa cnyxebHas nHdopmauusi, xapakrepu-
3ylollas Tekylee cocTtosiHne npubopa. NHopmMauusa BO3HUKaeT B BUAE HaaNu-
cer, umdp, CMMBOMOB M MMKTOrpaMM, KOTOpble MOSBMAAKOTCA B npouecce
akcnnyatauum npmbopa:
= KAPAT-307 — HaumeHoBaHWE BblMYUCNUTENS;
* Ne_ _______ — 3aBOJCKON BOCbMUW3HAYHbIN HOMEP BbIYMCIMTENS;
* HC - HewTaTHble CUTyaLMK, BO3HUKLLME B NPOLECCE SKCMIyaTaumu;
= ABAPUA - HewTaTHble CUTYaLMK, BO3HMKLLME B NpoLecce aKCcrnnyaTaumm,
ONs KOTopbIX BiOpaH Tun obpaboTkn HC — ABapus;

= Owwubka Ne X (rge: 1 < X < 10) — BO3HMKAET NpuU HEYJAYHOW 3anncu gaH-
HbIX B apxuB Bbluncnutens. [aHHasa Hagnuck nepekpbiBaeT Hagnvcu HC un
ABAPUA Ha cTapTtoBOM 3KpaHe npubopa. Mpyv BO3HMKHOBEHUM TaKowm
owmnbkun cnepyet obpaTuTbes B CNyx0y cepBuca;

= TECT - oto6paxaeTcs npu pabote B pexume TECT,;

= XX : XX : XX — TekyLlee BpeMsi BCTPOEHHbIX YacoB;

= XX. XX . XX - Tekywlaa gata kaneHaaps;

" — pa3pspg 6atapeun nuTaHus BoluncnuTens. B cnyyae nosieneHus pe-
KOMeHAyeTCs B TeYeHne ABYyX HeAenb NPoOBeCTU 3ameHy b6aTtapeu;

. — YpoBeHb GSM curHana B ceTu — BO3HMKAET TONbKO npu pabote
BbluyMcnnTens ¢ kommyHukatopom GSM/GPRS KAPAT-902;

. — lNMuTanne nogknoYeHo — 03HavaeT, YTo BbluUCNUTENDL paboTaeT oT
MCTOYHMKa NOCTOSHHOIO TokKa (24 + 12) B;

" — Wpet cBaA3b ¢ npubopom — coobliaeT 0 nepegade AaHHbIX Ha

BHelHee ycTpounctBo (Hanpumep, [K), oTobpaxaeTcs TONMbKO BO BpeMmsi
ceaHca nepefayn AaHHbIX.
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3.2. OCHOBHOE MEHIO

[Mpy NOBTOPHOM HaxxaTun Ha NGy KnaBuLy ynpaenenust (kpome — MEHHKO)
Ha aKpaHe BbluMcnuTensi otobpasntcs OcHOBHOe MeHKo Bbluucnutens. OcHoB-
HOE MEHI0 COCTOUT M3 TPEX MYHKTOB (CTPOK) U HE3ABUCUMO OT CTENEHU 3anosiHe-
HWSi apXMBOB W YCTaAHOBMEHHOW KOHcurypauum npubopa Bcerga MMEeT Hews-
MEHHbIN BMA, CMOTPUTE PUCYHOK 3.2.

PucyHok 3.2 — OCHOBHOE MEHIO 8bIYUCTTUMESIS

MepemelleHns Kypcopa no OCHOBHOMY MEHKO OCYLLECTBMSKOTCA MPYM MOMOLLMU
knaBvw A, V, BXOA B MYHKTbl MEHI BblAENEHHbIE KYyPCOPOM — HaXaTueM Kna-
Buwmn BBO[, BbiXxoa U3 MeHI0 — HaxxaTuem knasuwm MEHIO.

3.3. MTHOBEHHbIE 3HAYEHUA

Ons npocmoTpa meHo MrHoBeHHble 3Ha4Y€HUs1 HaJ0 BbIMONHUTbL AENCTBUS:

= BonTy B OCHOBHOE MeHIo, knasuwamu ¥, A yctaHoBUTb Kypcop Ha cTpo-
Ky MrHOBEHHbIE 3HaYEeHUS;

= HaxaB kHornky BBO[, BoiT/ B MeHI0 MrHOBeHHbIe 3Ha4YeHus1, pUcyHok 3.3,
npu nomowy knaevw V¥, A MPOCMOTPETb CMUCOK 3HAYEHUI NOACUCTEMBI
(noacuctem) yyeTa.

PucyHok 3.3 — PasgsepHymoe u3obpaxeHue MeHi0 MeHOo8eHHbIe 3Ha4YeHUs

Mepexon k NPOCMOTPY MIHOBEHHbIX 3HAYEHUI B CrieaytoLlelnt NoacucTemMe yde-
Ta MOXHO OCYLLECTBUTb OOHUM U3 [IBYX CNOCOGOB:

* HaxaTb kHonky BBO[. Haxatne BBO/[] npuBoAWT K MTHOBEHHOMY nepe-

xoay (6e3 npocMOTpa AaHHbIX) B cneayoLulyo noacucremy yyeta. Euwe oa-
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Ho HaxaTue BBO[ — B cnepfyioLlyo NoAcUCTEMy, U Tak 4O KOHUA cnucka
3aKOH(UIYpUPOBaHHbIX NOACUCTEM,;
= HaxaTtuem kHonok V, A. [1o OKOH4YaHMM NpocMoOTpa NapameTpoB OOHOM
NnoACUCTEMbI MPU CreAyHLWEM HaXaTUM KHOMKM MPOMCXOAUT MEPEXOA K
crneayoLlen nogcucteme yveTa v Tak garnee.
Bbixoq 13 MeHio MrHoBeHHble 3HaYeHUss B OCHOBHOE MEHIO MPOMCXOAMUT ny-
Tem HaxaTtusa Ha kHonky MEHIO.

3.4. APX1BbI BbIYUCITUTENA

B mMeHi0 ApXuBHble AaHHbIe HaxOAATCA BCE apXvBbl BbIYUCIUTENS, B KOTO-
pbIX cogepxaTcs AaHHble Mo (UsMYeckuMm napameTpaM M npou3oLueawnm
CO6bITUAM 32 OTYETHbIE MHTepBarnbl BpeMeHn. Kaxagomy apxmBy cOOTBETCTBYET
onpegeneHHbIA NYHKT MEHIO, CMOTPUTE PUCYHOK 3.4.

PucyHok 3.4 — PazsepHymoe u3obpaxxeHue MeHto ApxueHble aHHbIe

ApxuBbl, cogepXaliMe 3HauyeHus PU3NYEeCKMX BENWYMH, UMEKOT O4MHAKOBYHO
CTPYKTYpY, KOTOpasi WOEHTUYHA CTPYKType MeHi0 MrHoBeHHble 3HaueHus.
OTnuune 3akmnovaeTcs TOMbKO B INyOMHE AOCTYMHBIX K MPOCMOTPY AaHHbIX.
CTpyKTypa MEHH apxvMBOB, COAEpXaliux MepeyHy NpOoM3oLIEeALIMX COObITUIA,
onucbiBaeTca B nogpasgenax 3.4.1 1 3.4.2.

[na npocmoTpa apXMBHbIX OaHHbIX 3HAYEHUA (PU3NYECKUX BENUYUH, XpaHs-
LLMXCH B NaMSATU BbIYUCAUTENS, crieqyeT BbINOMHUTL cneayowmne AeiCcTBUs:

= BonTM B OCHOBHOE MeHIo, kHomkamn ¥, A yCTaHOBWUTb KypCOp Ha CTPOKY
ApXxuBHbIe AaHHbIe;

= HaxaB kHonky BBO[] BoiTM B MeH0 ApXMBHbIe AaHHble (PUCYHOK 3.4),
kHonkamun V¥, A yCTaHOBUTb Kypcop Ha BbIOpaHHYI0 CTPOKY MEHIO;

* HaxaB kHonky BBO[, BonTM B BbiOpaHHLIA apxvB. B BbibpaHHOM apxuse
kHonkamu V., A BblOpaTb HeOOXoAMMble MapameTpbl, a kKHornkamu <, P
BblIOpaTh HEO6XOANMbIE OTHETHBIE NEPUOAbI M MPOCMOTPETL AAHHBIE;

"  BbIXOA U3 TEeMaTUYECKMX apXUBOB B MeHIO ApXMBHbIe AaHHbIe NPOUNCXO-
ONT nyTem HaxaTtus Ha knasuwy MEHHO.

AnNropuMTM NpocMoTpa apxXmBOB BbIYUCIIUTENSA NOKa3aH Ha pucyHke 3.5.
[ns obneryeHns NnoucKa HY>XHOM YY4ETHOW 3anvcy Npu Nepexone Mexay apxu-
BaMu, COXPaHSIETCH NPUHAANEXHOCTb K BbIOpaHHOMY BPEMEHHOMY NEPUOAY:

*  [pu nepexoae M3 NoMecs4HoOro B NOCYTOYHbIN apXuB — 0T06pa)Kal'OTCﬂ no-
cnegHne CyTKu Bbl6paHHOF0 mMecdua;
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* puW Nepexofe M3 MOCYTOYHOro apxuBa B MOYACOBOW — oToOpaaeTcs no-
crnefHuUii Yac BbIGPaHHbIX CyTOK.
B npouecce noncka Hy>KHOW apXMBHOM 3anncu criegyeT YYnTbiBaTb, YTO rNyOGuHa
apXMBOB OrpaHMyeHa, 1 Npu MOMNbITKE NPOCMOTPA OTCYTCTBYIOLLMX apXMBHbIX 3a-
nucen BblYUCNNTENb OTOOPA3NT Camylo CBEXYH OTYETHYIO 3anucb. Ecnv B MHTe-
pecyloLlemM Hac apxmBe AaHHble OTCYTCTBYIOT, TO Ha XKW Oyanet otobpaxaTtbes
Hagnucb — HeT gaHHbIX Ana oTo6paXeHus.

PucyHok 3.5 — Anzopumm ripocMompa apxueoe ebiHuciumerns

Mepexon Kk NPOCMOTPY apXUBHbIX AaHHbLIX CreayroLlen NoaCMCTEMBI yYeTa, B
pamkax OfHOro apxvBa, ocyliecTBnaeTca nubo HaxaTtuem knasuwm BBO[,
nnbo Haxatnamn knasuw V¥, A, kak 310 ObINO yxe onucaHo B pasgene 3.3

HaCTOSALLEro PyKoBOACTBA.




CMA®.421451.102 P9 | P3 — PykoBoAcCTBO Mo 3KcnnyaTauum

O6Lwasi CTpyKTypa apxvBOB 3HAYeHWn U3NYECKUX BENUYMH MoKasaHa Ha
pucyHke 3.6.

PucyHok 3.6 — Obwasi cmpykmypa apxueoe 8bi4uciumerisi

3.4.1. XypHan co6biTuin

XypHan cobbiTnin cogepxut uHdopMauuo o060 Bcex HC, BO3HMKLWIMX Mpu
3KCnNyaTauny BbIYUCIIUTENS, C YKa3aHUeM MPUYnNHLI, AaTbl U BPEMEHU AENCTBUA
HeLUTaTHOW cuTyaumm.

Ins npocmoTtpa cnucka HC, xpaHsierocs B )KypHane co6biTui Heobxoammo
BbIMOSHUTL Crieayloline AeNCTBUS:
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. BOTN B OCHOBHOE MeHI0, kHonkamu V¥, A YCTaHOBUTb KypCOp Ha CTpoO-
Ky APXUBHbIE JAHHBbIE;

. HaxaB kHorky BBO[ BoviTM B MeHi0 ApXMBHbIe AaHHble, kHornkamu V,
A YCTaHOBWTb KypCcOp Ha CTpOKy >KypHarn coObITuiA;

] HaxaB kHonky BBO[ Bortn B MeHo XKypHan coObITMWA, pucyHok 3.7.
KHonkamn <, » BbiOpaTbh MHTEPECYOLINE NHTEPBArbl BPEMEHU U MPO-
cMoTpeTb 3anmncu o HC. Ecnn 3a 0TYETHLIN NEpMog NPOM30LLNO HECKOSb-
ko HC, To ons npocMmoTpa 3anucei Bocnonb3oBaTbCcs KHonkamn ¥, A.

Bbixog 3 XXypHana coGbITUii B MeHI0O APXMBHbIe AaHHble, a U3 Hero — B
OCHOBHOE MeHH0, MPOVNCXOAUT MyTeM ABYKPATHOrO HaxxaTusl Ha kHonky MEHIO.

PucyHok 3.7 — lNpumepbl omobpaskeHusi 3anuceli HC 8 xypHan cobbimuti

Banuce: ? T1 (t3) max 112,305 — o3HavaeT, 4TO MNpu nornke obpaboTku
HC — KoHTponb nnu MNMoactaHoBka, NponsoLlen Bbixog 3a BepxHee yCTaHOBMEeH-
HOe 3HayeHue TPeTbero orM4eckoro mapameTpa TemnepaTypbl C MOfb30Ba-
TenbCckum mmeHem T1, Npu 3TOM 3HaYeHWe TemnepaTypbl TENMOHOCUTENs Co-
ctasuno 112,305 °C.

Banuce: ! P6 (p2) max 16,2 — o3HayaeT, 4TO npu norvke o6paboTku
HC — Aapwsi, Npon3oLLEeN BbIXOA 32 BEPXHEE YCTAHOBIIEHHOE 3HAYEeHME BTOPO-
ro NIOrMyeckoro napameTpa AaBfieHWst C Mosfb3oBaTenbCkum MMeHem P6, npwu
3TOM TeKyllee 3HaYeHue JaBrieHnst cocTasuro 16,2 krc/cm?.

Banueb ? T2 (1) _ _ _ _ __ _____ — 03HauvaeT, 4To npu noruke obpaboT-
kn HC — KoHTponb unu MNoactaHoBka, He yAanock U3MepuTb 3HaYeHne NepBoro
NIOrM4ecKoro napaMmeTpa TemnepaTtypbl C Nofb30BaTeNbCKUM MMeHeM T2, yTo
MOXeT BbITb CBA3aHO C 06PBIBOM NUHWK CBA3M UNu HemcnpasHocTbo UMMT.

Banuck ! G7 (g5) owmbka — o3Ha4vaeT, 4To npu noruke obpabotkn HC — Asa-

puA, He yaanocChb BblYUCIIUTb 3HAYEeHNE NATOro NIorm4eckoro napameTpa MaccChbl C
nosb3oBaTeNbCKUM UMeHeM G7, YTo MOXeT ObiTb CBSI3aHO C 06prBOM JNTIMHUN

ceasu UMT, UMM, unu HeucnpasHocTeo UMT, MO,
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3.4.2. 3awmueHHbIN XypHan

3almiIleHHbIA XKypHan BbIYUCIMTENS COXpaHseT AaHHble 06 OCHOBHbIX

TEXHUYECKNX XapaKTepucTukax, KanmbpoBOYHbIX ko3adpdumumeHTax, n o6 unx
M3MEHeHUsiX B Mpouecce aKchnyataumu npubopa. [lpocmoTp 3anucen B
3aluMLLEHHOM XypHane OCYLLEeCTBASEeTCA aHanorMyHo npocMoTpy 3anucen B
KypHane cobbiTuin (cmoTpuTe nogpasgen 3.4.1 pykoBoAcTea), pucyHok 3.8.

PucyHok 3.8 — [pumep omobpaxeHus 3anucell 8 3aljueHHOM XypHarne
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3.4.3. HapabatbiBaem 3anucb

MeHto Hapa6aTb|BaeM 3anucb BKITOYAET B Ce0s Te e caMmble napamMmeTpbl,
4TO HaxoaAaTcst MeHO MrHoBeHHble 3Ha4YeHUs N ApXMBHbIE JaHHbIe.

[nsa npocmoTtpa cnucka HapabaTbiBaeMblx napaMeTpoB HeobXOAMMO BbINOM-
HWUTb cnefylolme AeNCTBUA:

= BoNTM B OCHOBHOE MEHHD;

=  BOWTM B MEHIO APXUBHbIE AaHHbIE;

= BoWTM B MeHiw HapabaTtbiBaem 3anucb, pucyHok 3.9, U nNpocMOTpeTb

HakannMBaeMble 3Ha4YEeHUS.

Bbixoa 13 meHio Hapa6aTtbiBaem 3anucb B MeH0 ApXMBHble AaHHble Npouc-
XOAWT NyTeM HaxaTtus Ha knasuwy MEHHO.

PucyHok 3.9 — PaszsepHymoe u3obpaxeHue meHto Hapabambsieaem 3anuch
MpocmoTp HapabaTbiBaeMbiX AaHHbIX B Crledylolen noacuctemMe yveTa ocy-
wecrtensietTcs nmbo kHonkon BBO[, nubo kHonkamu V¥, A (pasgen 3.3).
3.4.4. OuncTka apxmBoB

MeHto OuucTka apxmsoB, pucyHok 3.10, npegHasHavaeTcsa AN NOSHOW OYUCT-
KM apX1MBOB BbluMcnutens u otobpaxaetcst Ha XXKW BbluncnvTens Tonbko B pe-
xunme TECT, B pabouyem pexxnme MeHI0 He oToOpaxaeTcs.

PucyHok 3.10 — U3obpaxeHue okHa O4ucmka apxueos

YcTtaHoBUTb Kypcop Ha cTpoky [a v Haxas knasuwy BBO[ npoussecTtn non-
HYIO OYMUCTKY BCEX apXMBOB BbluMcnnTens (kpome 3aluieHHoro xypHana). Bbl-
XOA M3 MEHI0 MPOUCXOAMT NpU HaxkaTum kHonku MEHHO.
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3.5. HACTPOWKU NPUBOPA

MeHio Hactpoiku npubopa oTtoOpa)kaeT COBOKYMHOCTb BCEX HACTPOEK Bbl-
yncnutens. B nonb3oBaTenbCKkOM peXUMe MOXHO 3alTW B 3TO MEHK M Npo-
CMOTpETb YCTaHOBMEHHYIO KOHUrypaumio BbluMcnnTens. M3ameHuTb KoHUry-
pauuio BbIYMCNUTENS B NOMNb30BaTENbCKOM peXnme Henb3sl. I3ameHeHusa koHgu-
rypauum MOXHO Npou3BoauTb Tonbko B pexume TECT, npu aTom coobuieHuns o
NPON3BEAEHHbIX U3MEHEHMAX 3aNUCBLIBAIOTCS B 3aLLMLLEHHbIN XXYpHAm W XXypHan
coObITuiA. poueaypbl 3anvMcy HOBLIX M pedakTUPOBaHUSA CTapbiXx NapamMeTpoB
yepe3 MeH0 HacTpomnku npubopa onvcaHbl B MHCTPYKLUUW MO HACTPOWMKE Bbl-
yncnmtena CMA®.421451.102 VH, koTopas BbinoXxeHa B cBOOOAHOM [OCTyne
Ha caiTe HIMO KAPAT.

MeHio HacTtporku npubopa coctout n3 Habopa NogMeHI0, Kaxaoe U3 KoTo-
pbiX OTBEYaeT 3a peanusauuio onpeaeneHHbIX 3TarnoB KOH(UrypMpoBaHus Bbl-
uncnutens. PassepHytoe un3obpaxeHne meHio HacTponku npubopa nokasaHo
Ha pucyHke 3.11.

PucyHok 3.11 — PasgepHymoe usobpaxeHue MeHto Hacmpoliku npubopa

3.5.1. MapameTpbl npuGopa

MeHio MapameTpbl npu6Gopa oToGpakaeT 3HaYeHWe 3adaHHbIX CEePBUCHBIX
napamMeTpoB BbIYMCIIUTENS, M306paXKeHne MEHIO NpUBEAEHO Ha pucyHke 3.12.

PucyHok 3.12 — PasgepHymoe u3obpaxeHue meHto [Napamempsi npubopa

ﬂ Bobiuncnurenu KAPAT-307
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Mpumep n3obpaxeHusi meHo KanubpoBo4Hble ko3adhduumneHTbl npuseaeH
Ha pucyHke 3.13.

PucyHok 3.13 — lNpumep usobpaxkeHusi MeHio KanubposoyHble KOaghhuyueHmbI

['oe kanMbpoBoYHbIE KOIPULIMEHTLI UMEIOT Ccreaytolee obo3HavYeHne:

= R3T - 3Ha4YeHne onopHoro conpoTtusneHusi, Owm;

=  U3T - 3Ha4YeHne OnopHOro HanpskeHus, mB;

= RIaT1 + RIaT6 — 3kBMBaneHTHOe BXOAHOE COMPOTUBIIEHNE NO TOKOBLIM Bbl-
xogam, Om;

= T3T — K03hDMUMEHT KOPPEKLMM YaCTOThbl KBApLIEBOrO reHepaTopa;

»= KC kanubp — KOHTponbHasi cyMMa KanubpoBOUHbIX KO3 ULNEHTOB.

3.5.2. Tabnuua KoHdurypaumm

MeHto Tabnuua KoHdUrypawLmum coaepxuT anroputMbl HACTPONKU:

= dusnyecknx napametpos: f, t, p, g, q, C;

*  [ogcucTeM ydyeTta (cuctema napameTpoB);

= KOH(Mrypaumm OTONUTENBHOMO CE30Ha;

*  fepexoja Ha 3uMmHee (neTHee) Bpems;

"=  HOMEp YCTaHOBMEHHOro LwabrnoHa KOHMpUrypauum npu HacTpowke BbluMC-
nutens c MK (MO KAPAT-KoHgurypatop).

Pa3BepHyTOE n30bpaxxeHne MeHo NpMBEeAEHO Ha pucyHke 3.14.

PucyHok 3.14 — PasgepHymoe u3obpaxeHue meHio Tabnuua KoHgpuaypayuu
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3.5.2.1. UK UMnynbcHbLIN BXxoA,

Mapametp UMNynbCHBLIM BXOA OTBEYaeT 3a HACTPOWMKY OAHOTUMHBLIX Mapa-
MeTpoB 06bema (TENNOHOCUTENS UV NPUPOAHOIO rasa) U ANEeKTPUYECKON SHep-
rmn. Ha akpaHe BbluMCNNTENS MEHI0 NapamMeTpa NpeacTaBnsaeTcs B BUAe cnvcka
n3mepuTenbHbix kKaHanos fn, KOTopbI coaepxnT Ao 16 KaHanos (napameTpoB) —
BapuaHTOB NPMMEHEHUsI AaHHOrO napameTpa.

PasBepHyTOoe nsobpaxeHne meHio kaHana fn (MMnynbCHbBIM BXOA4) NpeacTas-
NeHo Ha pucyHke 3.15.

PucyHok 3.15 — PassepHymoe u3obpaxeHue MeHto VimnyrbCHbIl 8x00

E Bobiuncnurenu KAPAT-307
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3.5.2.2. UK Temnepatypbl

Mapametp TemnepaTypbl OTBeYaeT 3a KOH(UIypupoBaHME OAHOTUMHbIX
napaMeTpoB TemnepaTtypbl TEMNIOHOCUTENS, rOpsiYei N XONogHOW BOAb!, XONOA-
HOro MCTOMHMKA U OKpyXatolen cpefbl. MeHio napameTpa npeacrtaBnseTcs B
BUAE CrMCKa M3MepuTenbHbIX KaHamnoB tn, KOTOpbIA coaepxuT Ao 16 kaHanos
(napameTpoB) — BapuaHTOB NpYMEHeHWs napaMeTpa Temneparypbl.

Pa3sBepHyTOe n306paxkeHne MeHio kaHana tn (Temnepatypbl) npeacTaBrieHoO
Ha pucyHke 3.16.

PucyHok 3.16 — PasgepHymoe usobpaxeHue MeHo Temnepamypbl
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3.5.2.3. UK OlaBneHus

Mapametp [aBneHus oTBevaeT 3a KOHUIrypupoBaHMe OAHOTMMHbLIX Mapa-
MeTpoB U3BbLITOYHOrO AaBneHust paboyei cpeabl. MeHo [aBneHus nveeT oau-
HaKOBYIO CTPYKTYpY C MeHo MMnynbCHbIN Bxog U Temnepatypbl. MeHio napa-
meTpa [laBneHus npeacTaBnsaeTcsa B BUAE CNUCKa U3MEPUTENbHbBIX KaHarnos pn,
KOTOpbIA coaepXxuT Ao 16 KaHanoB (NapameTpoB) — BApMaHTOB NPYMEHEHNs na-
pameTpa AaBneHus.

Pa3BepHyTOe nsobpaxeHne MeHI0 kaHana pn (TemnepaTypbl) NpeacTaBneHo
Ha pucyHke 3.17.

PucyHok 3.17 — PasgepHymoe u3obpaxeHue MeHio [asneHus
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3.5.2.4. UK Macchl

MapameTp Macchbl oTBeYaeT 3a KOHUIypupoBaHue OOHOTUMHBIX NapameTpoB
Maccbl TennoHocuTensi. MeHio Maccbl MMeeT OOUHaKOBYK CTPYKTYpPY C MEHH
MmnynbcHbI BXoa, TemnepaTypbl 1 [laBneHus. MeHio napametpa Maccel npea-
CTaBnseTcs B BUAE CNUCKA N3MEPUTENbHbLIX KAHANoB gn, KOTOPLIN COAEPXUT A0
16 kaHanoB (NnapameTpoB) — BapyaHTOB NPUMEHeHNs napameTpa mMacchl. Beibop
HOMepa 1 Tuna U3MepUTENbHOrO KaHana napameTpa Maccbl npoucxoguT no Ta-
KOMY Xe anroputMmy, 4to npumenseTtca ana UK MimnynbcHein Bxoa, TemnepaTty-
pbl u [aBneHus.

PasBepHyTOe nsobpaxeHne MeHI0 kaHana gn (TemnepaTtypbl) NpeacTaBieHo
Ha pucyHke 3.18.

PucyHok 3.18 — PasgepHymoe u3obpaxeHue meHto Macchbi
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3.5.2.5. UK TennoBsble aHepruu

MapameTp TennoBble 3Heprumn oTBe4aeT 3a KOHpUryprpoBaH1e OQHOTUMHBLIX
napameTpoB noTpebrneHHOW TennoBon aHeprun TennoHocutensi. Mexw Tenno-
Bble 3HEPIMM UMEET OAMHAKOBYIO CTPYKTYPY C MEHI0 APYrux usnyeckmx napa-
meTpoB. MeHio napameTtpa Tennosble 3HEPrUn NpeacTaBnseTcs B BUAE CrMcka
N3MepUTENbHbIX KaHarnoB gqn, KOTOPbIN coaepxuT Ao 16 kaHanos (NapameTpos)
— BapvaHTOB NpMMeEHeHUs napameTpa.

Pa3BepHyTOe nsobpaxeHne MeHI0 KaHana gn (TemnepaTypbl) npeacTaBneHo
Ha pucyHke 3.19.

PucyHok 3.19 — PasgepHymoe usobpaxeHue MeHo Ternosbie sHepauu

3.5.2.6. EAaMHMULI n3MepeHus

B uensax nosbiweHns yaobcTea akcnnyaTaumn BbIYUCIIMTENS, MIHOBEHHbIE U
apxvBHble 3HaveHus napameTpoB TennoBbIX 3HepruvM v [laBneHus, MoryT
oTobpaxaTtbcsa Ha akpaHe KK B pasnuuHbIx eguHuLax U3MepeHusi, CMoTpuTe
nogpasgen 1.3.3 HacToswero pykosoacTea. 1o ymonyaHuio, npu Bbinycke Bbi-
YucnuTens ¢ NPOM3BOACTBA, YCTaHABNMBAETCA Criedylowas pasmepHOCTb eau-
HUL n3Mepenus: Mkan v kre/cm?,

MN306paxeHne meHio EAMHMLIbI M3MepeHus nokasaHo Ha pucyHke 3.20.

m Bobiuncnurenu KAPAT-307
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PucyHok 3.20 — N306paxxeHue MeHo EQUHUUbI U3MEPEHUST

BHUAMAHUE!

MNpy cmeHe eanHUL 3mepeHus [laBneHns HEOOXOAMMO BbINOMHUTL peaakTu-
poBaHWe 3HaYeHUN CneayoLmX NapameTpoB (CMOTPUTE PUCYHOK 3.17):

*  HwxHAA rpaHvua;

* BepxHsAsA rpaHuua;

= 3HayeHue Ha MUHUMarNbLHOM TOKe;

= 3HayeHMe Ha MaKCUMaNbHOM TOKE;

= BBoA KOHCTaHThI.
Mpouedypa pegakTMpoBaHWs onucaHa B nogpasgene 6.2.6 MHCTpyKuuu Mo
HacCTpOoWKe BbluMCUTENS.

3.5.2.7. MapameTp aneKTpo3Heprum

MapameTp ANeKTPo3Heprun hopMUPYET CNIUCKU U3MEHEHHBIX AHEN U CTIMCKU
TapudgoB ANt MHOrOTapUGHOTO yyeTa aneKkTpuyeckon aHeprum — C. O6LuiA BMA
MeHI0 mapameTpa ONeKTPO3HEPIMU oTobpaXkaeTcs Ha pucyHke 3.21 pykoBoa-
cTea.

PucyHok 3.21 — N3obpaxkeHue MeHo SrnekmposHepauu

CnNCOK M3MEHEHHbIX OHEeW — yCTaHABMMBAET KONIMYECTBO M3MEHEHHbIX AHen
(paboymx, NpasgHUYHbIX, BEIXOAHBIX) B OTYETHOM rofy.

Cnu1cok TapudoB — ycTaHaBNMBaET CMMCOK AHel, B KOTOPbIX BblYMCIUTESNb
MOXeT OCYLLECTBNATb YYeT INIeKTPMUYECKON SHepruyM no pasfuyHbiM Tapudam
BHYTPU OAHOrO OHSA. BHYTPM KaKOoro AHS MOXHO opraHu3oBaTb 00 6 Toyek ne-
pexofa C OfQHOro Tapuda aMeKTPUYECKOr SHEPTUIN Ha APYrow.

3.5.2.8. Cuctema napameTpoB

Cucrtema napameTpoB — 3agaeTt anroputm HaCTpOVIKVI noacucTem yvyeta npu
KOH(*)MprMpOBaHVIVI BblHUCNIUTENA C KnaBuaTypbl. [aHHOe MeHIo nosBonseT
HacTpauBaTb U o0beanHATL bumsmnyeckne napameTpbl B pasfmyHble NOACUCTEMBI

y4yeTa 1 3anucbiBaTb UX B NaMATb BbIYUCIIUTENS, CMOTPUTE PUCYHOK 3.22.
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PucyHok 3.22 — [Npumep pa3sepHymoao u3obpaxeHusi MeHto Cu-
cmewma rapamempos

3.5.2.9. KoHdurypauus otonutenbHOro cesoHa

Mapametp KoHdurypaumsa otonutenbHOro cesoHa npegHasHayeH pAans
YCTaHOBKM (ONpeAerneHuns) creayoLwmx 3Ha4YeHni:

* [gaTbl HAYana v OKOHYaHWS OTOMUTENBHOrO Ce30Ha;

= [JoroBopHon Temnepatypbl XM B 3MMHUI 1 NeTHUI nepuos;

= OTYETHOM AaTbl — AaTbl HA4ana oT4EeTHOro Mecsua.

[nsa Bxoga B MeHo KoHdurypaums oTonMTeNbHOro ce3oHa HeobxoaMmMo B Me-
Hio Tabnuua koHdurypaumm knasuwamu A, V¥ nepemectutb Kypcop Ha CTpoky
KoHdour oton ce3oHa, HaxaTtb BBO[] un BONTV B 4aHHOE MeHto, pucyHoK 3.23.

PucyHok 3.23 — PasgepHymoe usobpaxeHue meHto KoHguaypauyusi
omonumeJsibHo20 ce3oHa

3.5.2.10. 3umHee, neTHee Bpemsi

I'IapameTp 3nMHee, neTHee Bpems — obecneuynmBaeT BO3MOXHOCTb aBTOMaTh-

Yeckoro nepexoga C feTHEro BpeMeHW Ha 3vMMHee BpeMms, U Haobopor,
PUCYHOK 3.24.

PucyHok 3.24 — N3o6paxeHue MeHo 3uMHee/iemHee epems
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I'IapameTp «He nepexoonTtb» — OTKIMKOYaeT MexaHu3M nepesoaa 4acoB Bbl-
yncnuTensa Ha sumMHee unun fneTHee BpemMs.

MapameTp «lMepexoanTb» — obecneyrBaeT aBTOMaTUYECKUIA NEPEBO/ YacoB B
BblYMCIIUTENE Ha 3UMHee BpeMsi 1 0BpaTHbI NepeBod Ha NeTHee BpeMsi B COOT-
BETCTBUM C OBLLENPUHATLIMU NpaBunamMmn nepexoaa.

3.5.2.11. Wa6bnoH koHdurypaumm

MapameTtp LWa6bnoH koHdwmrypaumm — otobpaxaeT Homep LwabnoHa, ycra-
HaBnmBaemoro u3 6ubnuotekn wabnoHos MO KAPAT-KoHdurypatop, npu KoH-
durypuposanum selbymcnutens c MK.

[MapameTp He pepakTupyeTcsa C KnaBuaTypbl BblYMCAWUTENS M oTobpaxaeTcs
OTAEeNbHON CTPOKOM B MeHto Tabnuua koHdurypaumm, pucyHok 3.25.

PucyHok 3.25 — U3obpaxeHue napamempa LLlabnoH koHgpuaypayuu

3.5.3. KoHdurypauus cBasu

MeHto KoHdurypaumsa cBa3m pefaktupyeT 1 NokasbiBaeT:

*  agpec BblYMCIUTENS B CETH;

= CKOpOCTb 06MeHa nHdopmaumen no nHTepgencam;

*  npefenbHyl ANWMTENbHOCTb May3bl MeXAy MnocrnefoBaTernbHO UAyLMMU

G6avitamu.

Mo ymonyaHuio, BbIMMCAMTENM NOCTaBAAIOTCSA C 3aBoda C YCTAHOBMEHHbIM aj-
pecom 1, ckopocTbio obmeHa aaHHbIMKM 19200 6uT/Cc 1 NpeaensLHON ANUTENbHO-
CTbio Nay3bl Mexay 6antamu B 20 Mc, CMOTpUTE PUCYHOK 3.26.

PucyHok 3.26 — Cmapmosoe u3obpaxxeHue meHto KoHguaypayus cesiau

MapameTtp KoHdurypaumsa cBasu MOXET pefaKkTUpOBaTbCs, Kak B MONb30Ba-
TenbCKOM pexnme paboTtbl, Tak U B pexume TECT. HacTtpovika gaHHoro napa-
MeTpa He BNusieT Ha METPONOrM4yeckme XapakTepUCTUKN BbIYUCTIMTENS.

3.5.4. CoctosiHne GSM cBnasun

MapameTtp CoctosiHe GSM cBfA3M 3a4eNCTBOBaH TOMNBbKO NPU NOAKMOYEHNN
BbluMcnunTens k kommyHukatopy GSM/GPRS KAPAT-902. MNapameTp oTobpaxa-
€T KOHpurypauuio noaknodeHns eoldmcnntens kK GSM/GPRS ceTu. B atom cny-
Yae Ha XKW BbiumcnnTens otobpaxaeTtcsa cnegytolias nHdopmauums:

"  nepBasi CTpoka — Ha3BaHue okHa CocTtosiHne GSM cBsa3y;

= BTOpas cCTpoka — HasBaHue (K902) u 3aBoacko Homep npubopa

=  TpeTbs cTpoka — coctosiHne GSM/GPRS cetn ans 1-o SIM-kapThbl:

(0106_1213);
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= S=59 — ypoBeHb curHana B cetu coctasnseT 59 %;
= B=747 — 6anaHc geHexHblx cpeacTB Ha SIM1 coctaBnsieT 747 py6.;
= OK - cetb SIM1 HaxoauTcsi B paboyem COCTOsIHUY;

*= yeTBepTas cTpoka — coctoaHme GSM/GPRS cetun ansa 2-on SIM-kapThbl:
= S=00 — BTopasa SIM-kapTa B KOMMYHMKATOP HE YCTAHOBIEHA;
=  B=77?7?7? — 6anaHc AeHeXHbIX CPeACTB HE ONpeaeneH;
= ER - ceTtb SIM1 HaxoauTcs B He paboyem COCTOSHUN.

BHewHmin Bug merto CoctosstHne GSM cBsisav npeacTaBnieH Ha pucyHke 3.27.

PucyHok 3.27 — N306paxxeHue meHro CocmosiHue GSM ces3u rnpu nodkroye-
Huu K kommyHukamopy GSM/GPRS KAPAT-902

Mpu noakntoveHun Boluncnutens kK apyrum mogensm GSM/GPRS koMmyHumka-
TopoB, Ha 3kpaHe XKW Bblumucnutens 6yaet otobpaxaTbCs TONbKO nepsas
ctpoka — CoctosiHue GSM cBsizu.

3.5.5. YcTaHOBKa BpemMeHU

MapameTp YcTaHoBKa BpeMeHu oTobpaxaeT Tekyllee Bpemsi B opmaTe
XX (4achbl) : XX (MUHYTbI), pUCyHOK 3.28.

PucyHok 3.28 — M306paxeHue OkHa YcmaHoska speMeHuU

3.5.6. YcTaHOBKa gaTthl

Mapametp YctaHoBKa paTbl CNyXWUT ONA YCTaHOBKM AaTtbl B dopmarte
XX (aeHb) : XX (mecsu) : XX (roa), pucyHok 3.29.

PucyHok 3.29 — N3o6paxeHue okHa YcmaHoeka 0ambl
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3.5.7. Pexxum paboTbl 3KkpaHa

MapameTp Pexum paboTbl 3KkpaHa oTBEYaeT:

] 3a BKIMOYEHME (OTKNIoYEHMe) pexuma noacseTkun akpaHa XKW Bblumncnu-
Tens;

. 3a BbIGOP BpeMeHn oTobpaxeHns AaHHbIX Ha akpaHe XKKW BelumcnnTens.

MeHto napameTpa Pexum paboTbl akpaHa npeacTaBneHo Ha pucyHke 3.30.

PucyHok 3.30 — N306paxxeHue meH Pexum pabomsl 3KkpaHa

MapameTp Pexum paboTbl akpaHa MOXET peAakTUMpoBaTbCs, Kak B Nofb30Ba-
TENbCKOM pexunme paboTbl BblMMCIUTENs, Tak u B pexume TECT. 3710 cBA3aHoO ¢
TeM, YTO HacTpomnKa AaHHOro napameTpa He BNWSET Ha MeTporiormyeckme xa-
PaKTEPUCTUKN BBIYUCIIUTENSA U CMAYXUT TOMbKO ANS MOBbleHus yaobcTea akc-
nnyaTauum npudopa.

AnroputM pefakTMpoBaHUA OaHHOro napameTpa OnucaH B MHCTPYKUMK MO
HacTpoike BbluncnuTens, CMA® 421451.102 UH.

3.5.8. KoHTpacTHOCTb 3KpaHa

Mapametp KoHTpacTHOCTb 3KpaHa obecneumBaeT perynMpoBKy YeTKOCTU
oTobpaxeHus AaHHbIX Ha akpaHe XKKW BbluncnuTens, pucyHok 3.31.

PucyHok 3.31 — N3obpaxeHue okHa KoHmpacmHocmb 3KkpaHa

MapameTp KoHTpacTHOCTb 3kpaHa MOXeT pedaKTMpoBaTbCs, Kak B Mofb30Ba-
TenbCKOM pexume paboTbl, Tak U B pexume TECT. 310 cBA3aHO C TeM, 4TO
HacTpovika JaHHOro napamMeTpa He BNUSeT Ha MEeTPONOrMyeckue XxapakTepuctu-
KM BBIMUCIIUTENS U CNYXWUT TONbKO AN MOBbIWEHMSA yaobcTea akcnnyaTauum
npubopa.

ANropuTM pefakTMpoBaHUS OAHHOrO0 napameTpa OonucaH B MHCTPYKUMM MO
HacTpolike Bblumcnutens, CMA® 421451.102 UH.
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4. MOHTAX BbIYUCITIUTENA

Bbluncnutens nocraensieTcs npeanpnaTuemM-n3rotoemutenemMm rotoBbiMm K UC-
NnoJ1b30BaHUIO C NOAKITHOYEHHbIM 3JTEMEHTOM NMUTaHUA.

MoHTax Bbl4MCNUTENS MPOM3BOAUTCA B COOTBETCTBUWM C TEXHUYECKUM MPOEK-
TOM Ha y3erl KOMMEPYECKOro (TEXHONMOMMYECKOro) yyeTa KOMMyHanbHbIX (SHep-
reTM4ecknx) pecypcoB, KOTOpbI pa3pabaTtbiBaeT crneumanvM3vpoBaHHas NpoekT-
Has opraHm3aums n cornacyeT ero ¢ ACO n 3aKasunkom.

[Mpn ycTaHOBKe BbIMUCNUTENS Ha Yy3ne KOMMEpPYECKOro (TeXHONMOrnyeckoro)
yyeTa pekomeHayeTcs cobniogaTe cnegyowime obuime TpeboBaHUsA K MOHTaxy
BblYMCIUTENS:

*  MOHTaX BbIYMCIIUTENS PEKOMEHAYeTCs NPOU3BOAMTL B CyXOM OTannvBa-
€MOM MOMELLEHNN C TEMMEPATYPOIN OKpYXKatoLLero Bosayxa, ot niwc 1
°C po nntoc 55 °C, 1 orpaHMYeHHbIM AOCTYNOM NOCTOPOHHUX NNL;

*  BblUMCIUTENb YCTAHABNMBATb Ha BHYTPEHHEW CTEHE MNOMELLEHUs, Ha
3NEKTPOTEXHNYECKOM LUUTE UMK B 3NIEKTPOTEXHUYECKOM LUKady;

*  yCTaHaBnuBaTb BblYMCNUTENb Ha BbicoTe oT 1,5 oo 1,8 meTpa oT nona, B
MecTe ygobHom ans GecnpensiTCTBEHHOro AocTyna obcnyxuBatoLlero
nepcoHana.

Mogpo6HO TpeboBaHUsA, KOTOpble HeobxoguMMo cobrnogatb NPy MOHTaXxe
BblUMCIINTENS, OMUCaHbl B WHCTPYKUMM MO  MOHTaXy  BbluMCNUTENS
CMA®.421451.102 NM.

n Bobiuncnurenu KAPAT-307



Pepakums 2.5, ceHTs6pb 2020 | CMA®.421451.102 PJ

5. TEXHUYHECKOE OBCJTYXXUBAHUE

TexHnyeckoe obCnyvBaHWe BblMUCIIMTENEN AOMKHO MPOBOAWUTBLCA NULAMM,
M3YYMBLUMMW HACTOsILLEee PYKOBOACTBO, MHCTPYKLMIO MO MOHTAXY M MHCTPYKLMIO
no HacTpovike Bbluncnutenen. Mpu obcnyxuBaHuy BblMMCMTENEn HeobxoaMmo
pykoBoacTBOBaThCA TpeboBaHusaMu «[paBun TEXHMYECKOW 3Kcnnyatauuu Ten-
NOBbLIX 3HEProycTaHoBOK», «[lMpaBunamy npombiluneHHon 6esonacHocTy onac-
HbIX NPOW3BOACTBEHHbLIX OO6BLEKTOB, HA KOTOPbLIX Mcnonb3yeTcs obopynosBaHue,
paboTatoliee nof M3bbITOYHbIM AaBrneHnem», «lpaBunamm TeXHWYECKOW 3JKC-
nnyaTauum 3neKTpoycTaHOBOK noTpebuteneny, «MexoTpacnesbiMu npasnnamm
no oxpaHe TpyAa (npasunamu 6e30nacHOCTV) NpW 3KCNNyaTauuy anekTpoycra-
Hosok [MOT P M-016-2001 P[0».

5.1. MEPbl BE3ONACHOCTH

Mcnonbsyemble Ans NUTaHWA BbIMUCIUTENSA HaMNPsXKeHUs He MnpeacTaBnsaloT
onacHOCTV ANs *u3Hu. Mo cnocoby 3almTbl OT NOPaXeHWs 3MeKTPUYeckum To-
KOM BblYMCUTENDb BbINOMHEH No knaccy |, kak He UMeloLWnn HN BHYTPEHHUX, HK
BHELLHWX Lenen ¢ HanpskeHuem Boiwe 42 B no FOCT 12.2.007.0.

5.2. NOPAOOK TEXHUYECKOIO OBCITYXXUBAHUA

TexHu4yeckoe o6CnyxuBaHWe NPOBOAUTCS C Lenbio obecneyeHnss 6e30TKasHoN
paboTbl BbIMMCNIMTENS U BKMoYaeT B cebs cneaytollme Buabl paborT:

] BHELLUHMI OCMOTP BO BpEMS 3KCnnyaTaumu;

] npoBepky paboTocnocobHoCTY;

] nepruoamnYecKyto NoOBEPKY;

] PEMOHT NPU BO3HUKHOBEHMU HEMCNPAaBHOCTU (NPOM3BOAUTCS B COOTBET-

CTBWM C pa3genom 5 pykoBoacrtsa);
= KOHCEpPBaLMIO NPU AEMOHTaXe Ha ANUTeNbHOe XpaHeHNe.

5.2.1. BHewHnn ocmoTp

B npouecce akcnnyatauuy BblMMCUTENS HEOGXOAMMO NPOM3BOAUTL MEepUo-
OVYECKU BHEeLLHW A ocMoTp paboTatowlero npubopa. Npu BHeWHemM ocMoTpe
BbIYMCIMTENSA NpOBEepsAeTCs:

] Hanuuve nrom6, OTCYTCTBME BUAMMbIX MEXAHUYECKUX NOBPEXAEHUI KOP-

nyca v nepegHein naHenu BblMUCIUTENS;

] MPOYHOCTb KPEMSieHUs BbIMUCIIUTENS B 3NEKTPOTEXHUYECKOM LiKady,

CTEHe MOMELLEHUS UMK Ha LUUTE;

- Ha[leXHOCTb N COCTOSIHWE JNEKTPUYECKUX NMPUCOEOMHEHMWIN XIYTOB U Ka-

6enen ot AMNPB, KNMNT, UNT, MO, BC n CBY k Bbiuncnutento n WM.

[Meprogn4HOCTL OCMOTpa 3aBMCUT OT YCNOBUI SKCMnyaTauum npubopa u ycrta-
HaBMMBAETCS OpraHvM3auunen, Beayllen TeEXHnYeckoe obCcnyxmBaHue y3na y4yeTa,
1 COrMacoBbIBAETCS C KCNIyaTMpytoLLeln opraHMsaumen.

[ns npepoTBpalleHns Bbixoda M3 CTpos paboTaroLwero BelMMCIUTENS, B Cry-
Yae BO3HWKHOBeHMSA GesoTnaratenbHOM HeobxoOMMOCTM NPOBEAEHWS CBapou-
HbIX paboT Ha TpybonpoBoge (npu HacTynnenun HC nnu aBapuiHow cutyauun),
HeobXxoaAMMO NPOM3BECTW OTKIHOYEHME (PacCTbIKOBKY) MnaTtbl MOAKMOYEHWUA OT
BblUMCAMTENBHON Nnatbl npubopa. [ns BeINONHEHNS 3TOW onepauuv cnegyer:

. CHATb NIOMGbI CO BTOPOro ypoBHS nrombupoBaHus (pasgen 1.6.2 HacTo-

Auero pyKOBOD,CTBa) BblYUCIINTENA,
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] CHATb MEPESHIO KPbILLIKY KOpryca BblYMCMMTENS (No3vumust 7, pUCYHOK
1.2), oTKpyTMB 4 cCamoHape3HbIX BUHTA;

] CHSITb YNIOTHUTENb KabenbHbIX BBOAOB (No3uumsa 11, pucyHok 1.2) ¢ no-
CafloyHOro MecTa Ha BepxHeM nonykoprnyce (no3vumsa 8, pucyHok 1.2)
BblYMCIIMTENS;

= OTCOEAMHUTbL NNaTty nogknoyeHui (nosmumsa 18, pucyHok 1.2) ot Bblumc-
nutensHoun nnatsl (no3uuus 20, pucyHok 1.2) npubopa.

MpuegeHne BbluncnuTeENs B paboTocnocobHoe COCTOSAHUE CreayeT BbIMONHATL
B 06paTHOM nopsake.

5.2.2. NpoBepka paboTocnoco6HOCTU

Mpy nposepke paboToCcnoCcoOBHOCTN BEIYMCNINTENS NPOBEPSETCS:

*  WCMPaBHOCTb €ro OPraHOB ynpaBeHus, HaBuraumm u MHANKauuu,;

= cooTBeTCcTBME, oTobpaxaembix Ha XKKW Tekywmx 3HayeHuin napameTpos,
pearnbHbIM 3HaYEHNSM U3MEPSEMbIX BENNYNH.

Mpn coMHeHUn B peanbHoCcTU oTobpaxaembix Ha XKW Bblumcnutens
3Ha4yeHui, nocnegoBaTenbHO NpoBepsieTcs:
"  MOHTaX BblYMCNUTENS, MNOOKIMOYEHHbIX K Hemy WM, n uenocTHOCTb NUHMIA
CBA3N MeXAYy HUMMU;
= COOTBETCTBME [AEWCTBYKOLIMX YCTAHOBOK MNACMOPTHbIM  yCTaHOBKaMm
BbIYMCIINTENS;
*  MPOCMaTpPUBAKOTCS MNOYACOBbLIE Y MOCYTOYHbIE apXMBbl HA NPEAMET MONHOThI
HapaboTok 1 Hannuunsa HC.
B cnyyae oBGHapyxeHus HemnorHbix HapaboToK NPOCMaTpPMBAKTCA MPUYNHBI He-
LITATHBIX CUTyaUui B XXypHarne cobblTUA U AaHHbIE 3aLULLIEHHOrO XypHana, u B
pesynbTaTe aHanumsa NPOCMOTPEHHbLIX 3anucen MPUHUMAETCa peLleHre O ToM,
YTO SIBUNOCb MPUYMHOW HELITaTHOW CUTyauuu: HEUCNPaABHOCTb BblYUCNUTENS
UIN OTKIMOHEHMSA B paboTe MHXEHEPHbBIX CUCTEM.

5.2.3. NMoBepka

Bbluncnvtenb sBNSETCS CPEOCTBOM M3MEPEHWA W NPU UCMNOMb3OBaHWM B
chepe rocyoapCTBEHHOIO perynupoBaHust obecnevyeHnss eguHCTBa M3MepeHuin
NOANEXWUT nepuoanyeckon nosepke. [loBepka BblMMCNUTENEN MNPOBOAMTCS B
COOTBETCTBMM C [OKyMeHTOM «Bbiumcnutenn KAPAT. MeTtoavka noBepku.
M 12-221-2015».

WHTepBan mexay noBepkamu BbIMUCIMTENS cocTaBnseT 4 ropa.

5.2.4. KoHcepBauusa

B cnyyae koHcepBauun BbIMMCIMTENS (MPU €r0 AEMOHTaXe Ha ANvTenbHoe
XpaHeHue) HeobXoaMMO OTKMIOUUTL SNEeMEHT MUTAHUS, ONS UCKITHYEHUst ero
paspsga.

XpaHeHue BbIYUCNIUTENS MOCNEe UCMONb30BaHWS [OOMKHO OCYLLECTBIATLCA B
ynakoBKe MpeanpusTUS-M3roTOBUTENSI UIM  aHanorMyHoi, npu obecneveHunm
YCIOBWI XpaHeHWs, NpuBedeHHbIX B pasaene TpaHCnopTMpoBaHWE M XpaHeHue
HacTOsLWEro pykoBOACTBA.

m Bobiuncnurenu KAPAT-307
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6. TEKYLLIUA PEMOHT

B Ccny4dyae OTKasa BblHUCNUTENna ero pemMoHT Npoun3BOAMUTCA TOJIbKO Ha
npeanpuaTUN-U3roToBUTENE UM B CEPTUMULMPOBAHHBLIX CEPBUCHBIX LIEHTPaX.

Mpu oTnpaBKke BbIMUCIUTENSI B PEMOHT, BMECTE C HUM AOJKHbI ObiTb OTNpaB-
NeHbl:
* PeknamauMOHHbIN aKT C ONVMCaHMEM XapakTepa HeMcnpaBHOCTU BblUMC-
NMTENS U ee NPOSIBNEHNAX;
= Nacnoprt Bbiuncnutens CMA®.421451.102 MNC.

7. TPAHCNMOPTUPOBAHUE U XPAHEHUE

BbluMcnutenu B ynakoBke NpeanpusiTUsi-M3roTOBUTENsI TPAHCNOPTUPYIOTCA Ha
ntobble paccTosiHWS Npy cobnogeHnn criegyowmnx TpeboBaHmiA:

" TPaHCMOPTUPOBAHWE MO >Xene3HoW [opore [OMKHO MPOM3BOAUTLCA B
KPbITbIX YACTbIX BaroHax;

" Mpu NepeBO3Ke OTKPbITbIM aBTOTPAHCTIOPTOM SLLUMKU C NpUBopamMu AOmKHbI
ObITb NOKPbLITLI BPE3EHTOM;

" Mpu nepeBo3ke BO3AOYLUHLIM TPAHCMOPTOM SLLMKM C nNpubopammn OOSKHbI
pa3meLLaTbCsi B repMeTUYHBIX OTannmBaeMblx OTcekax;

" Npyv nepeBO3Ke BOAHbIM TPAHCMOPTOM SLWMKA C NpMbOpaMn [OOMKHbI
pasMeLlaTbcs B TpIOME.

Pa3melleHne n kpenneHve SLWMKOB C BbIMUCIUTENAMU Ha TPAHCMOPTHbIX
cpeacTBax AOMKHO obecneuvBaTtb YCTOMYMBOE MOMOXEHWE B MyTW, OTCYTCTBUE
CMELLEHUA 1 yaapoB Apyr O Apyra, a Takke O CTEHKU TPAHCMOPTHbIX CPEACTB.
Bo Bpemsi TpaHCNOpPTMPOBaHUS 1 NOrpy304HO-Pa3rpy30YHbIX paboT TpaHcnopT-
Hasi Tapa He [OJKHa noaBepraTbCs pPeskuM yaapam U NpsMOMY BO3AENCTBUIO
aTMocepHbIX 0CagKoB M MblU. YCNOBUS TPAHCMOPTUPOBAHUSA OOMKHbI COOT-
BETCTBOBaTh ycrnosusm xpaHeHunst 3 no FOCT 15150 npu Temnepatype He Huxe
mMuHyc 25 °C.

XpaHeHne BblYMCIUTENEN AOMMKHO OCYLLECTBNSTLCA B TPAHCMIOPTHON Tape unu
B yNakoBKe NpPeanpusATUSA-U3roToBUTENSI B CKMNAACKUX MOMELLEHUSIX MPU OTCYT-
CTBUU B HWUX MbINK, NApPOB KUCIOT, LUEenoYyen u arpecCuBHbIX ra3oB, B COOTBET-
cTBuM ¢ ycrnosusiMu xpaHeHus 3 no FOCT 15150, npu Temnepatype He Huxe 0
°C.

MocTaBnsemas aKcnnyaTaunoHHaa AOKyMeHTauua XpaHUTCA COBMECTHO C Bbl-
YyyucnuTenamu.

B 3MmHee BpeMsi pacnakoBbiBaTb BbIYUCIIMTENM BO3MOXHO TOSMbKO MOCIe Bbl-
OEepPXKN B oTaninBaemMom nomMmeLleHmm He meHee 3 vacos.
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8. YTUIIN3ALUUA

Bbluncnutenn He coaepxart B cBoen KOHCTPYKUMWN OparoueHHblIX MeTansnos, a

TakKxKe

maTtepuanos U
nepepaboTku U yTUNM3auuu,

Bellects, TpebyoLmx

300pOBbS MOAEN, N OKpyKatoLen cpebl.

cneuunanbHbIX MeTOO4OB

npeacrasnAaAlWLmMX OonacHOCTb AONnA  XU3HU U

Mpv BbipaboTke 3KCNIyaTaUMOHHOTO pecypca BbIYMCIUTENS, 3KCMyaTupyto-
Las opraHnsaLms OCyLLECTBISIET MeponpusTUs Mo MOArOTOBKE U OTMNpaBke U3-
Jenvsl Ha yTunusauuio. YTunmMsaumst BblYUCIUTENS OCYLLECTBISETCS OTAENbHO
Mo rpynnamM maTepuanoB B COOTBETCTBUM C Tabnuuen 7.1.

Ta6nuya 7.1 — Ymunusupyembie Mamepuaribl

YTunusupyembin
3nemMeHT

MaTepuan ytunusmpy-
eMoro anemeHTa

Cnoco6 ytunusauuu

OneKTPOHHbLIN MoAynb,
nnarta nogKn4veHnn

TekcTonuT, Meab, anek-
TPOHHbIE€ KOMMOHEHTbI

MepepaboTka
ne4yaTHbIX nnar

INutnesan 6aTapes

Nntun n
TUOHUN-XNopUA,

MepepaboTka
nuTueBbIX GaTapen

KOMMYHVIKaUMOHHbIe

Meab, CUINUKOH,

MepepaboTka kaGenen

kabenm dToponnacTt
Kopnyc Bbiuucnurens ABS, PC NepepaboTka nnacTuka
YnakoBka KapToH M17 NepepaGoTka
MaKynaTypbl

Bobiuncnurenu KAPAT-307
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NPUNOXXEHUE A — MNabaputHble pa3mepbl BblYUCIUTENS
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PucyHok A.1 — abapumHble pasmepbl ebiqucriumerns KAPAT-307
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NMPUNOXXEHUE B — BHewHn BuA nnaTtbl NOAKMIOYEHNA

PucyHok B.1 — [Tnama nodknroyeHul ebiqucriumernss KAPAT-307-4V4TOP

PucyHok B.2 — [Tnama nodknroyeHul ebiqucriumens KAPAT-307-4V4T4P

PucyHok B.3 — [Tnama nodknroyeHul ebiqucriumernst KAPAT-307-6V6T6P

Bobiuncnurenu KAPAT-307
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NMPUNOXXEHUE B — OkoH4yaHue

OBJIACTb 1 — nogkniovyeHne namepuTenbHbIX KaHanoB

V1...Ve — Knemmbl NogknoYeHns N3MepuTenbHbIX KaHaloB pacxoaa;
T1...Ts — KrneMMbl NoAOKNIYEeHNUA N3MePUTESIbHbIX KaHaroB TeMnepartypbl;
P1... P6 — Kknemmbl NOAKMIOYEHUS N3MepUuTesibHbIX KaHaroB AdaBlieHUA.

OBJIACTb 2 — noakntoyeHme UHTePPEeNCHbIX JINHUA CBA3N
UHTepdenic RS-485:

A, B - knemmbl NOAKIHOYEHNS TIMHUIA MHTEpPdENCa;

RB — Knemma nofkntyveHns 6annacTHoro pesmcTopa;
Shield — knemma nogknoYeHUs akpaHa;

324 B - knemmbl Nogayv BHELLHETO NUTaHWS.

UHTepdenc M-Bus:
A - xnemma noaknyeHus nuHumn nHTepderica M-Bus 2;

B - knemma nogknioyeHus nuHum nHtepderica M-Bus 1.
UHTepdenc RS-232:

A — KrnemMma noaknovenus nuHnm TxD;

B — Knemma noakntodeHns nuHum RxD;

Shield — knemma nogknioyeHust obuiero nposoga GND;
24 B - knemmbl NoJaun BHELLHErO NUTaHUS.
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MPUNOXEHUE B — Cxembl NoAKNHOYEeHUA NePBUYHBIX U3MEPUTENbHbIX
npeobpasoBaTtenen

[ns peanusayuu yHKUUU KOHMPOJSIS HanpsKeHUsT Ha MOOKIIOHYEHHbIX K 8bI4UC-
numento UIMP ¢ 8HeWHUM numaHueM, UCMOYHUK numaHusi 8blduciumersi Heob-
xo0umo rnodknodame K mol xe ¢ase, 4mo u sHewHee numaHue UrP.

PucyHok B.1 — Cxema nodknroueHusi UFNPB, UMPIT, BC u CBY

3HayeHus1 8bIx00HO20 HarpsikeHusi brioka numaHus U u MuHumarnbHoe 3Hayve-
Hue 8bIXOOHO20 MOKa Imin, MOKa3aHHbIE Ha PUCYHKe, 8blbuparomcsi 8 3agucumo-
cmu om muna nooknrYaeMbix K ebiqucriumento UM u ux konuyecmea.

PucyHok B.2 — Cxema nodknrodeHusi UM

Bobiuncnurenu KAPAT-307
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NMPUNOXXEHUE B — OkoH4YaHue

lModknoyeHue KUMT (UFT) k ebiqucnumento no 2-x nposodHol cxeme 0ornycka-
emcsi mosibKo 05151 TUHUU €853U, OrluHa KOmopbiX He rpesbiluaem 3-x Mempos.

PucyHok B.3 — Cxema nodknrodeHuss KUMT (UTT)
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