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BBELOEHME

Bbluncnmtenm  KAPAT-308  cosgaHbl  OOWecTBOM C  OrpaHWYEHHON
otBeTcTBeHHOCTbI0 HIIM «YpanTtexHonorusy», BXOAALMM B rpynmny KOMMaHUN
HIMO «KAPAT».

WNckniountenbHoe npaso OOO HIM  «YpantexHonorms» Ha  AaHHYO
pa3paboTky 3aluumLiaeTcsa 3akoHogatenscTBom Poccuiickon ®egepaunn.

BocnpoussegeHve  (M3rotoBneHue, KomnvpoBaHue) nobbiMu  cnocobamu
Boluncnutenen KAPAT-308 w  (Mnn) uX KOMMOHEHTOB (BHELUHero BuAa,
annapaTHbIX WKW KOHCTPYKTMBHBLIX pPeLUeHUin, nporpammMHOro obecneveHus)
MOXET OCYLLEeCTBMATLCA TOrbKo Mo nuueHsnn OO0 HIM «YpanTtexHonorus».

Bbiuncnutenn KAPAT-308:

= BHeceHbl B [0CyQapCTBEHHbIN peecTp cpeacTs naMepeHuin degepanbHoro
WHGOPMaLMOHHOro hoHAa No obecneyeHnto eanHCTBa N3MEPEHUI;

= COOTBETCTBYIOT «[lpaBunam KOMMEpPYECKOro Y4YéTa TEMNMOBOW 3SHEepruu,
TENMOHOCUTENSI».

HacTosiee pykoBoACTBO NpefHa3Ha4YeHo AMis U3yYeHus YCTponcTea u paboTbl
Bbluncnutenen KAPAT-308, a Takke cooepXut cBedeHusl, Heobxogmmble anga mx
3KcnnyaTauum 1 NOBEPKMK.

KoHcTpykunsa  Bblumcnutenen KAPAT-308 nNOCTOSHHO — COBepLUEHCTBYeTCS
NpPeanpuUsSTUEM-U3roToBUTENEM, NO3TOMY Ball aK3emnnsap BblMMCAMTENS MOXET
UMETb He3HauyuTenbHble OTNNYUS OT MPMBEAEHHOTO B HACTOALWEM AOKYMeHTe
ONMCaHNsi, KOTOPble He BIUSIOT Ha €ero TeXHWYeckue W MeTporornyeckme
XapaKTepPUCTUKM, a TaKke HaaEXHOCTb U paboToCNOCOBHOCTb.

HMO KAPAT www.karat-npo.ru “
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CMNUCOK UCMONb3YEMbIX COKPALLEHUIA

BC — BOAOCYETUMK XONMOAHOW WM ropsiyeit BoAbl C OUCTAHLMOHHBLIM
BbIXOO0M;
UK — wuamepuTenbHbIv kaHarm;
UM — un3mepuTenbHbIn npeobpasoBatens;
KC — KoHTponbHas cymma KanmbpoBOYHbIX KO3 DULNEHTOB;
MM - wmeToguka nosepky;
HB — cuctema (mogcuctema) Hapy>XHOro BO3ayxa;
HC — HewrTaTHas cutyauus;
OT - o6paTHbIii Tpy6onpoBos;
MB — noxapHas 6e3onacHOCTb;
MK — nepcoHanbHbI KOMNBIOTER;
MO - nporpammHoe obecrneyeHue;
NT — nopatowmn Tpy6onpoBog;
P3 — pyKoBOACTBO MO 3KcrfyaTaumu;
CU — cpencTBo M3MepeHuis;
CY — cyxatwLllee yCTpPOWCTBO;
TB — TexHuka 6e3onacHoCTY;
XU — xonogHbIi UCTOYHMK;
XC - cucTema (nogcuctema) xrnagocHabxeHus;
3 - aKkcnnyaTauuMoHHasi AOKYMeHTaLus;
'BC - cuctema (nogcucrema) ropsivyero BOAOCHabXeHs;
XKW — xungkokpucTtanimyeckuii UHQnkaTop;
XKX —  xunuwHo-koMMyHanbHoe X035MCTBO;
UNO — wv3ameputenbHbii Npeobpa3oBaTtesb N30LITOYHOrO AaBMeHUs;
WUMP — wusmeputenbHbIi npeobpasoBaTtenb pacxoaa;
UMNT — wun3mepuTenbHbI Npeobpa3oBaTtens TeMnepaTyphl;
MWUP — MHOrodyHKLMOHAMbHbIN MHTEPENCHBIN pas3bEem;
HMA —  HwkHWIA npegen namepeHuii;
CBY — cuéTtuuk BaTT-4acoB (3MEKTPOIHEPTUN);
XBC - cucTtema (nogcucteMa) Xono4HOrO BOAOCHAGKeHUS;
3CO - sHeprocHabxatowasi opraHMsaums;
BEHT - cucrtema (nogcuctema) BEHTUNALNY;
UMNPB — un3mepuTenbHbIi NpeobpasoBaTenb pacxoaa BoAbl;
UNPI — wu3mepuTenbHbI NpeobpasoBaTtenb pacxoda NpUpoAHOro rasa;
KUMNT — komnnekT nameputernbHbIX NpeobpasoBaTeneii TemnepaTypsbl;
OTOIN — cucrtema (nogcucrtema) oTONMEHUS;
ANIEH - cuctema (nogcuctema) anekTpocHabKeHUs;

nl Bbluucnutenu KAPAT-308
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CMNUCOK UCMONb3YEMbIX ONPEOENEHUA

U3mepuTtenbHble npeo6pasoatenu (UM) — nameputensHblie npeobpasoBa-
Tenu Bogbl (UMPB, BC), rasa (UMNPT), temnepatypbl (UMT, KUMT), gaBnexHus
(MM A) n anektpoaneprum (CBY).

WHTepdheric nonb3oBaTenss — COBOKYNMHOCTb NPOrpaMMHbIX M annapaTHbIX
cpepacTs, obecneynBatoLwmx B3avMoaencTeme Nonb3oBaTtens ¢ npubopom.

UHTepdpennc RS-232 — KOHTaKTHbIM NOcrefoBaTeNbHbIN UHTEpdenc: ctaHaapT
nocnepoBaTenbHOW AByHanNpaBneHHON nepefaydn AaHHbIX MeXay TepMUHanoMm 1
KOHEYHBbIM YCTPONCTBOM.

UHTepdperic RS-485 — KOHTaKTHbIV NocnefoBaTenbHbIN MHTepdenc: cTaHgapT
nocrnefosaTenbHOW AByHanpaBfieHHOW nepeaayv AaHHbIX MO ABYXNPOBOAHOMY
nonyaynnekcCHOMY MHOrOTOYE€YHOMY MOCnefoBaTeflbHOMY CUMMETPUYHOMY Ka-
Hany cBsA3u.

UHTepdpennic USB — KOHTaKkTHbIN nocnefoBaTenbHbI MHTepdenc: craHgapT
nepefadv gaHHbIX AN CPEeAHECKOPOCTHBIX U HU3KOCKOPOCTHBIX NepudepunHbIxX
YCTPOWCTB.

Kommepueckun y4éT KOMMYHamNbHbIX PEeCYpCOB — OnpefefneHne Konuuye-
CTBa MOTPEOBNEHHbIX 3HEPreTUYecKkMx (KOMMYHanbHbIX) PECYPCOB C MOMOLLbIO
CW, tunbl KoTopbIX BHeceHbl B depepanbHbii MHPOPMALMOHHLIM (POHA MO
obecneyeHno eguHCTBa M3MepeHnin. Ha ocHoBaHuWM nokasaHui AaHHbiXx CU
OCYLLIeCTBMSETCA pacyéT Mexay notpebutensamu n nocTasLUVMKaMu dHeprope-
CypCOB.

KoHdurypupoBsaHue (HacTtpomka) BblUMCnuUTEnsi — BBOA (3anvcCb) CUCTEM-
HbIX NapameTpoB (NapameTpoB KOHdWrypauum) B NamsTb BblYMCNUTENS U 06b-
eVHeHne ux B NMOACUCTEMbI y4éTa, HeobXxoaMmble ANa peanv3auun 3agaHHON
CXeMbl U3MEpPEHWSI.

MeHro BbluucnuTens — nHTepdgenc npndopa, oTobpaxkaroLwmin CnMcok napa-
METPOB (OMNLUMIA) BbIMUCIINTENS (APXMBHBIX M Cy>KeOHbIX NapameTpoB, kanubpo-
BOYHbIX KO3(hULMEHTOB U T. A.), NO3BOMSALNIA BbIOpaTh ANs NpoCcMOTpa U
HacTpoWiku (M pefaKTUPOBaHWs) HEOOXOaUMbIN NapamMeTp.

M-BUS — KOMMYHMKALMOHHBIA NMPOTOKON Mepedayn AaHHbIX, OCHOBAHHbIA Ha
apXVUTEKTYPE  «KIMEHT-CepBEP», AN psga  crneuuanbHbIX — 3NEKTPOHHbIX
YCTPOWCTB, Takmx Kak npubopbl y4éTa 3HEPropecypcoB U HEKOTOPbIX UCMONHU-
TenbHbIX MexaHW3MoB. [laHHble NepefarnTcst Ha CepBep Yepe3 KOTPOmep LUMHbI
M-bus. OTtnuyaetcsa ot npotokonoeB Modbus u ctaHgapta RS-485 HeBbICOKOWM
CKOPOCTbIO Nepefayn AaHHbIX, HU3KUMU TPEOOBAHNSIMU K NMMHUN CBSA3U, BO3MOX-
HOCTbIO MUTAHWUSI YCTPOMCTB OT JIMHWM CBSA3M, OTCYTCTBMEM TpeboBaHusa cobrto-
OEeHUs NONAPHOCTY.

Modbus RTU — OTKpPbITbII KOMMYHUKALMOHHBIA MPOTOKOJST, OCHOBAHHLIN Ha
apxXuUTEKType «KIUEeHT-CepBep», NPUMEHSIETCA ANA OpraHu3auum CBSA3U Mexay
ANEKTPOHHbIMU yCTpOUCTBaMK. Mcnonb3yeTca ANs nepefayn AaHHbIX 4Yepes
KOHTaKTHble nocriefoBaTesibHble nHTepdencol: RS-485, RS-232, USB, ontunye-
CKUI nHTepdpenc (onTonopT).

OAHOTUMNHbIE CUCTEMHbIE NMapameTpbl (OAHOTUMNHbIE MapameTpbl) — BO3-
MOXHbIE€ BapuaHTbl MPUMEHEHUST Kakoro-nnbo uanyeckoro napameTpa.
B Bbiumcnntene KAPAT-308 ana kaxgoro u3Myeckoro napamerpa MOXHO
3agaTtb oo 16-Tn BapuaHTOB ero NnpuMeHeHnda, K HUM OTHOCATCA:

HMNO KAPAT www.karat-npo.ru
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CMA®.421451.103 P3 | P3 — PykoBOACTBO NO 3KcnyaTauum

*  KONMM4YecTBO 3a[€eCTBOBAHHbLIX B CXEME U3MEPEHUI BXOLAOB BbIYMCIUTENS
no kakomy-nubo cuanyeckomy napameTpy. OanH U3MepUTENbHbLIN BXOA —
OQIVH BapuaHT npumeHeHus. Utoro, 0o 6-TM BapuaHToB NPUMEHEHUS;

= BbIMOSIHEHME MaTeMATUYECKUX 4ENCTBUN:

= CymMMa/pasHocCTb;
= cpefHee apudMeTUYECKOE;
CO 3HA4YeHUAMU PU3NYECKNX MapamMeTpoB, KOTOpblE U3MEpSItoTCS Ha 3a-
[OeNCTBOBaHHbIX B CXeMe U3MepeHuin Bxoaax Bbluncnurtens. OgHo matema-
TU4eckoe AencTeme — OauH BapuaHT npuMmeHeHus. Mtoro, o 10 BapraHToB
NPUMEHEHNSI.

OnTuyeckmn nHtepdenc (onTMYecKum NopT) — NHTEPdENC nocnegosatens-
HOV [OByHarnpaBrneHHOW OeCKOHTaKTHOM nepedayn [AaHHbIX, WUCMONb3YHLNIA
WHMPaKpacHbI ONTUYECKUIA KaHan CBsi3W, COOTBETCTBYIOLUMIA pPEKOMEHOALUAM
«M3K 1107. OnTnyecknii uHTepdericy. NpeaHasHavyaeTcsa Anst 6ECKOHTAKTHOrO
CY/TBbIBAHUA [OaHHbIX C BblMMCIIUTENSA KOMMboTepoM yepe3 COM-nopT unwu
USB-nopr.

HacblIWweHHbIN nap — nap, HaxoAasLWwmncsa B TepMOANHAMNYECKOM paBHOBECUM
C XNOKOCTbIO U TBEPALIM TEMOM TOr0 Xe cocTaBa.

MapameTpbl BpemeHn genctBus HC — B apxvBax BblUMCIUTENSA OOMKHbI B
obsA3aTensHOM NOPSAKe COAepXaTbCa crnegylolme AaHHble, XapaKkTepuayowme
NpPOOOIMKUTENBHOCTL BpemeHu aericteus HC:

TMUH — BpeMsi, B TEYEHME KOTOPOro pacxon TenoHocutens Obin MeHbLUe MU-
HMMarnbHOro HOPMUPOBAHHOIO 3HAYEHUS AN CPeaCcTBa N3MEPEHNI;

Tmakc — Bpemsi, B TE4EHME KOTOPOro pacxof TensioHocuTenst Obin Gonblue Mak-
CYManbHOro HOPMMPOBAHHOTO 3HAYEHUS ANsi CPeACTBA U3MEPEHWI;

Tdt — Bpemsi, B Te4eHMe KOTOPOro pasHOCTb TeMnepaTtypbl B nogawLwem n ob-
paTtHoM TpybonpoBogax Obifia MeHblue AO0MYCTMMOro 3HaYeHUs, yKa3aHHOro B
nacrnopTe BblYMCIIUTENS;

Td — Bpems gencteua HC, Bnuvsitollen Ha M3mMepeHMe napaMeTpoB: TEmnsoBOK
3HEepruun, Maccol, TemnepaTtypbl U AaBNeHUs TENNOHOCUTENS;

Tan — Bpemsi, B Te4eHne KOToporo nutaHve Bblaucnutens unu UMP 6bino oT-
KMOYEHO;

THC — Bpemsi, B TEYEHME KOTOPOro Nap HaXOAUTCS B HACBILLLEHHOM COCTOSTHUMN.

MapameTp HapaboTku — BpeMs Ge3aBapuiiHO paboTbl NOACMCTEMBI YYETA 3a
OTYETHBLIM NEPUOA apXMBMPOBaHUSA. Ecnn 3a OTYETHLIN Nepuod He BO3HMKano
HC, onpenensiemoli BblYMCNUTENEM KaK aBapusi, TO HapaboTka NoacUCTEMbI 3a
3TOT Nepuoa cuntaeTcs nonHomn. Ecnun 3a oT4éTHLIN nepuog Takas HC Bo3HuKa-
na, To HapaboTka — CYUTAETCS HE MOJSTHOW.

MapameTp owmnbkm — otobpaxaeT cnucok HC, koTopble BO3HMKaNM 3a OTYET-
HbI Nepuog, apXnMBMPOBaHUA B noacucteme yyéta. 3a OTHETHbIN Nepuoa:

= HC MOXeT He BO3HUKHYTb BOOOLLE;

*  MOXEeT BO3HUKHYTb OfHa unun Heckonbko HC.

MeperpeTbiit Nap — nap, HarpeTbin 4O TemnepaTypbl, NPeBbIatoLLEe Temmne-
paTypy KUMNeHUs npv AaHHOM AaBIIeHUN.

Moacuctema yyérta — Habop CUCTEMHbLIX MapaMeTpoB, HEOOXOAMMBIX ANS
N3MEPEHUS UM BbIYUCIIEHMS Kakoro-nnbo pecypca, Hanpumep, Konuyectsa
noTpebnéHHoM XOonoAHOW BOAbl, ropsyet BoAbl, TEMSOBOM 3HEpPrunm U T. A.
Bbluncnmtens nossonsieT koHdurypupoBaTb 00 6 noacuctem yyérta. Kaxpas
nogcuctemMa y4vérta BkMovaeT B cebs B obs3aTensHOM nopsiake napameTp
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HapaboTkW, NapaMeTp oLWMGOKK 1 NapameTpbl BpemeHu aencteust HC.

MopT — coeanHeHune (bunsmnyeckoe Mnm NPorpaMMHoe (Form4eckoe)), Yepes Ko-
TOpOe OCYLLEeCTBMAETCS OOMEH AaHHbIMU MEXAy KOMMbTepaMn U BHELUHUMMU
yCTPONCTBaMMU.

Pabouuit 06EM (06beM rasa B paboumx ycnoBusix) — o6bem npMpogHoro ra-
3a N3MepeHHbIN B Tpybonposoae (ra3onpoBose)

CepBep — NporpaMMHO-annapaTHbI KOMMNOHEHT BbIYMCIUTENBHON CUCTEMBI,
COXPaHALLMIA MHPOPMALIMOHHBIE PECYPCHI Y MPEAOCTaBMALWNIA AOCTYN K HUAM,
no onpegenéHHomy 3anpocy.

CuctemHble napameTpbl (napamMeTpbl KoHdwurypaumm) — Habop dusmde-
CKMX MapameTpoB, KOTOPbIe 3anucbiBalOTCH B MaMsiTb BbIYUCIIUTENS NPU €ro
KOHpurypupoBaHun. M3 atnux napameTpoB oOpMMPYOTCS MOACUCTEMbI y4YéTa
Ans peanu3aunmn 3agaHHOM CXeMbl U3MEPEHNS.

CraHpapTHbIN 06bEM (0O0BLEM ra3a nNpuBefEHHbIN K CTaHAAPTHBIM YCIOBUSIM
T=293,15 K n P=0,101325 Mlla) — 06bém NpMpOLHOro rasa nepecYnTaHHbIA B
cootBeTcTBUM ¢ TOCTom.

Cxema n3MepeHunsa — Ha60p noacucTem y‘-IéTa, HeobxoanMbIx Ans peann3a-
umn 3agavy KoOMMep4yecKoro unm TexHOoNorn4eckoro yqéTa, NPUMEHUTENbHO K
KOHKPETHbIM YyCNnoBUAM I'IOTp96VITenF|.

TexHonornyeckum y‘-léT KOMMYHalbHbIX pecypcoB — onpeaeneHne Kosun-
YyecTBa ﬂOTpeGJ'IéHHbIX KOMMYHalbHbIX (3HepFeTW~IeCKVIX) pecypcoB C NOMOLLbHO
cneynanbHbIX I'IpVIGODOB, Ha OCHOBaHMM MOKa3aHWUN KOTOPbIX KOHTpoOnunpyeTca
BHYTpEeHHEE I'IOTDEGJ'IeHMe 3Hepropecypcos, CoCcTaBndeTca Ux 3HEepreTn4eckmmn
banaHc, paccunTbiBalOTCA yaenbHble sHepreTnyeckme 3aTpatbl U T. O.

dusnyeckne napameTpbl — PU3MYECckMe BENUUMHLI 06bEMA (pacxona), Tem-
neparypbl, AaBNeHWsl, Macchl, TENSTOBON M 3MEKTPUYECKON SHEPTUN.

Q min — KonnyecTBO NOTPEONEHHONM TEMNITOBOW 3HEPTUN 3a Nepuon, B TEYEHUN
KOTOpPOro pacxof TennoHocuTensi Obln MeHbLle AO0MYyCTUMOro MUHUMAarbHOro
HOPMUPOBAHHOIO 3HAYeHUs ANsi cpeacTBa uamepeHuii (cmotpute TMUH B «[a-
pameTpbl BpemeHu aenctanst HC»).

Q max — konmM4ecTBoO NOTPeONEHHON TENMOBOW 3HEPTUN 32 NEPUOA, B TEHYEHUN
KOTOpOro pacxof TennoHocuTens 6bin Gonblie JonyCTMMOro MakcuMarbHOro
HOPMUPOBaHHOIO 3HAYeHWs Ansi cpeacTBa U3mepeHuii (cMotpute Tmake B «[a-
pameTpbl BpemeHu aenctanst HC»).

V min — MUHMMAanbHbBIN YaCOBOW pacxofd, MokasbiBaeT MUHMMAarbHOe 3Hade-
HUe YacoBoro pacxoaa (M°/4) 3a OTYETHbIE CyTKN (MecsiL).

V max — MakcuMarbHbI YacOBOW pacxof, MoKa3biBaeT MakCcumarbHoe 3Have-
HVe 4acoBOro pacxoaa (M3/'~I) 3a OTYETHBIE CYTKM (MecsL).
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1. ONUCAHUE U PABOTA

1.1. HASHAYEHUE U OBNIACTb NPUMEHEHUA

Bbluncnntenn KAPAT-308 (B ganbHelwem — BblYMCAMTENW UNW Npubopbl)
npegHa3HayeHbl 4519 KOMMEPYECKOro U TEXHOMOMMYECKOro Y4ETa KOMMYHarbHbIX
(sHepreTnyecknx) pecypcos:

= pacxopa u o6béma:

= Boapbl (XBC, 'BC, otonnexue);

= BOASAHOrO napa (HacbILLEHHOro U NeperpeToro);

= npupoaHoro ra3a (onsa paboyrx u ctaHaapTHbIX YCIOBUN);
= pacxopa anekTpoaHepruu (0o 4 Tapndos);

"= Macchl:

= Boapbl (XBC, 'BC, oTtonnexwne);
= BOASAHOrO napa (HacblLLLEHHOrO 1N NeperpeToro);

=  TennoBoOW 3Heprum BoAbl, BoasaHoro napa (MBC, otonnexue):

= B OAMHOYHBLIX TPyGOonpoBoaax;
= B OOHOM WM HECKOMBKMUX KOHTYpaXx TEMMNOCHa0bXeHUs.

Bbluvcnvteny npyMeEHSATCA B YCOBUSIX KPYrMOCYTOYHOW 3KChnyaTauum Ha
obbekTax XKKX, aHepreTukun, MpoMbILLIEHHOCTH, CENbCKOro X03ANCTBa:
= B y3nax KOMMEp4YecKoro y4yéra KOMMYyHarbHbIX PecypcoB, WHAMBUAYarb-
HbIX 1 LieHTparnbHbIX TENMOBbLIX MYHKTaX;
" B 3HEpPreTM4ecKUX N NPOMbILLMEHHbIX yCTaHOBKaX;
" B MHMOPMALMOHHO-N3MEPUTENbHBIX CUCTEMax Y4€Ta, KOHTPONs W ynpas-
NeHNs SHepreTYECKMMM N TEXHONOMMYECKMUN NpoLeccamu.

1.2. TEXHUWYECKUE XAPAKTEPUCTUKA

1.2.1. ®yHKLMOHANbHbIE BO3MOXHOCTH

Bbluvcnutenu npeactaenaloT coGol  MUKPOMPOLIECCOPHbIE  M3MEpPUTENIbHO-
BblYMCIIMTESIbHBIE YCTPOMCTBA CO CBOGOAHO MpPOrpaMMUpyeMolt CTPYKTYpon B
YacTu U3MepeHUit, pacyeTta 1 NpeacTaBeHNs BbIXOAHON HGopMaLuK.

Bbluncnutens cootBetctBYeT TpeboaHuam TOCT P 52931, TOCT P 51649,
cepun TOCT P EH 1434.1-5, aBnseTca yHuBepcanbHOW nnatgopmor ansi opra-
HM3aLMM KOMMEPYECKOTO (TEXHOMOIMYECKoro) y4érta, u MMeeT:

"  yCTaHOBMEHHbIE METPOIOrMYECKNE XapaKTEPUCTUKMY;

= [Ba pexvma paboTbl:

" Monb3oBaTenbCckuin (pabounin) pexmnMm - No3BOMsSIET BECTU U3MEPEHUE,
npeobpa3oBaHne M BblUMCHEHNE (PU3NYECKUX NMapaMeTpoB, y4aCTBYHO-
LLIMX B CXEME U3MEPEHMS;

= pexum TECT (pexum HacTpOWKM) — NO3BOMSIET NPOM3BOANTL HACTPOIKY,
NMOBEPKY N KOHPUIYpUpPOBaHNE BbIMCIIMTENS, 0ObeaUHSIsS, 3annMcaHHble
B MaMsaTb BbluUCnUTENs, hnsmyeckme napamMmeTpbl B pasnuyHble NoAcU-
cTembl y4€Ta (cmoTpute nogpasgen 1.3.2.1 HacTosLLero pykoBoacTea):

= o 6 BXOOOB AN M3MEPEHWUst UMMYSbCHBIX (YMCNOMMMYIBCHBIX U YacToT-

HbIX) CMrHamNoB, CUrHarNoOB MOCTOSIHHOTO TOKa WM CUrHamoB COMPOTUBIEHNS,

NO3BOSAOLLMX NPOU3BOANUTL U3MEPEHME 3HAYEHUIA:

= o6bEéma (pacxopa) xonoAHoOW U ropsiiert Bodbl, BOASHOrO napa, npu-
POLHOro rasa no BbIXogHbIM curHanam UrT:
= C YMCMOUMMYIbCHLIMW N YaCTOTHLIMW BbIXOO4AMU;
= ¢ TOKOBbIM Bbixogom no FOCT 26.011 (0-5 mA, 0-20 MA, 4-20 MA);

Bbluucnutenu KAPAT-308
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= Komnu4yecTBa NOTPeBNSAEMON 3NEKTPUYECKON SHEPTUM — MO BbIXOAHbLIM
curHanam CBY ¢ uncnonmnynbCHbIM BbIXOO0M;
= TemnepaTypbl XONOAHOW 1 ropsiyelt Bodbl, BOASHOIO napa, NpupogHoro
rasa rno BbIXOAHbIM CUrHanam TepmornpeobpasoBaTternei Tuna:
= TepmonpeobpasoBaTtenen conpotuenenns tuna TCM wu TCIM no
FOCT 6651 (50r1, 1001, 500r1, Pt50, Pt100, Pt500, 50M, 100M);
= ¢ ToKOBbIM BbIxogoMm no FOCT 26.011 (0-5 mA, 0-20 mMA, 4-20 MA);
=  [AaBneHus:
= abCcomnTHOrO U N3bbITOYHOrO AAaBMEHUS XONOAHON U ropsyeit Boasbl,
BOASIHOrO napa, NpUpOAHOro ra3a no BbIXOAHbIM curHanam UM ¢ To-
koBbIM Bbixogom no NOCT 26.011 (0-5 mA, 0-20 MA, 4-20 mA);
*  pas3HOCTM AaBneHus1 BOASHOrO napa, NpuMpoaHOro rasa Ha Auvadpar-
Max C YrnoBbIM, TpEXpaanyCHbIM 1 driaHueBbiM cnocobamu oTbopa
no [OCT 8.586.1-5-2005 ¢ TokoBbIM Bbixogom rno FOCT 26.011-80
(0-5 mMA, 0-20 MA nnu 4-20 mA);
= 3HEProHe3aBMCUMYIO NaMsTb, COAEPXKaLLlyl0 COXPaHEHHbIe 3anucu, opraHu-
30BaHHblE B BUAE;
=  Mo4YacoBOro apxvea — Ha 1536 yacos;
= MOCYTOYHOro apxmea — Ha 1456 cyTok;
* [OMECSYHOro apxuBa — Ha 48 mecsueB;
®  MHTEerpasnbHOro NOMeCcsiHHOro apxmBa — Ha 48 MecsLEB;
= aBapuWIMHOro NOCYTOYHOro apxmea — Ha 496 CyToK;
= XypHana cobbituin — Ha 1008 cobbITui;
= 3alWMLWEHHOrO XypHana — Ha 4096 cobbiTuii;
= HapabaTbiBaemMoWn 3anuMcu — CyMMUPYEMbIE U YCPeOHSIEMble 3HaYeHus
hU3NYECKMX BENMUYMH, namepsemble pas B 10 cekyHa;
= BCTPOEHHble MHTepdencsi:
= KOHTaKTHble nocrnefoBaTeribHble UHTEPENCHI:
= USB — BxoguTt B 6230BYy0 KOMMMEKTaLNIO;
= RS-485, RS-232, M-Bus — B 6a30Byl0 KOMNNEKTaLMIO BXOAUT OAMWH
13 HTepdecoB, TN nHTepderica BelbnpaeT nokynaTens;
= OMTUYECKUI MHTEepPenc — BXoaMT B 6a30BYI0 KOMMNMEKTaUMIo;
= pagvouHTepdenc — moaynb paguovHTepdenca KAPAT-929, koTopblii
MOXET ObITb AOMONHUTENbHO YCTAHOBIIEH Ha NPeanpUaTAM U BO Bpe-
Ms1 SKCMyaTaumm;
= cneumanbHble YHKUNN:
= Bblbopa norukun obpaboTkm HC — BbIGOP 13 4-X BAapnaHTOB;
= OTOOpaxeHWs 3HAYEeHU OaBMNEeHWUs U TEMNOBOW 3HEPrMU B PasfMYHbIX
euHULax U3MepeHuns;
= KOHTPONS HanuMunMs CETEBOrO NMUTAHUSA — KOHTPONMPYET Hanmyne Hanps-
XeHus, nogasaemoro Ha UIMP, koTopble MMeloT BHELLHEE NUTaHWE;
= rpadmyeckuii XUOKOKPUCTANNMYECKUI NHOUKATOP, HA KOTOPOM OTOGpaxa-
IOTCA: MFHOBEHHbIE U apXMBUPYEMbIE 3HAYEHUS] M3MEPSAEMbIX BESTNYMH,
HacTporky cnyxebHbiIXx napaMeTpoB, YCTAHOBMEHHasi KoHduUrypaums
BbIYMCIIUTENS.

B TexHuyeckon goKyMeHTaLmmn BbluMcnnTenu obosHavaroTcs:

O603HaveHue: KAPAT-308 - Y
. Howmep nosuuuum: 1 2

roe: 1 — HaumeHoBanwue Bbluncnutens: KAPAT-308;
2 — tun uHTepdpenca Y: unu RS-232, nnn RS-485, unn M-Bus.
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BHeluHW BUA BbIMMCIIMTENSA NOKa3aH Ha pucyHke 1.1.

PucyHrok 1.1 — BrHewHul 8ud ebiqucnumenss KAPAT-308

1.2.2. MeTponorun4yeckume xapakrepucTmkun

Bbluncnvtenun obnagalT yCTAHOBIEHHbIMUM METPONOrMYeckUMMU XapakTepu-
CTVKamu, KOTopble NpuBeaeHbl B Tabnuue 1.1.

Ta6bnuya 1.1 — Memponoeu4eckue xapakmepucmuku

3HayeHue
HanmeHoBaHue napameTpa

napameTpa
[nanasoH namepeHun n npeobpasosaHuii B Temnepatypy, °C MuHyc 50 — 600
[nanasoH n3amepeHuin n npeobpasoBaHuii B pa3HOCTb 3_147
Temnepatypsl, °C
[nanasoH namepeHuii 1 npeobpasoBaHuii B fasneHune, Mla 0-30
[lnanasoH n3amepeHun n npeobpasoBaHuii B pasHOCTb 0-10
nasnexus, MlMNa
[nanasoH namepeHunn n npeobpasosaHuii B 06bEM 1 Maccy BoAbl 1 10 — 10°
napa, m° (1):
[nana3oH namepeHun Vl3l'lpeo6pa3OBaHVII71 B 06EMHBI 1 MaccoBblIit 10 - 10°
pacxop BoAbl 1 napa, M/ (T/4)
[nanasoH namepeHnii 1 NnpeobpasoBaHnii B 3M1EKTPOIHEPTUtO, KBTY 10° - 10°
[rana3oH n3amepeHuin n npeobpasoBaHuii B 06 bEM NPUPOAHOro rasa 102 — 10°
B paboumnx ycroBusx n NPpUBEAEHHBIN K CTaHAAPTHLIM YCMOBUAM, M
[nanasoH namepeHuii 1 npeobpasoBaHnii B 06bEMHBIN pacxos npu-
poaHoro rasa B paboymnx ycrnoBusix ¥ NPUBEAEHHbBIN K CTaHAapTHbIM 10°-10°
ycrosuam, m®

Bbluucnutenu KAPAT-308
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Ta6nuya 1.1 — Mempornozaudeckue xapakmepucmuku (OKoH4YaHue)

HanmeHoBaHue napameTpa SIEHERTE
napameTpa
[lnanasoH n3MepeHWn M npeobpasoBaHUi B TEMIOBYID 3HEPTUIO, 10° - 10°
Mkan (MOx, MBT-4)
Mpepenbl gonyckaemon NpyBEAEHHON MOrPELLHOCTU MpU U3Mepe-
HWUM Curbl TOKa U Npeobpa3oBaHnn B n3mepsiemble BenuynHbl, %,
B AnanasoHe:
= (4-20)mMA * 0,05
= (0-20)mA *+0,05
= (0-5)mA +0,1
Mpenenbl gonyckaemow abContoTHON NOrPELLHOCTY NpY N3MepeHun
anekTpuyeckoro conpotusnexnus UMT n npeobpasoBaHuu B Temne-
patypy, °C, B AnanasoHe:
= oT muHyc 50 go 150 °C (BKMIOUNTENBLHO) +0,15
= o1 150 no 600 °C +0,2
Mpenenbl gonyckaemon abcornoTHOM NOrpeLLHOCTM NPY U3MEPEHUN
pasHocTu conpoTuenenus KUMT n npeobpaszoBaHum B pa3HOCTb +0,04
Temnepatypsl, °C
Mpenenbl fonyckaemon OTHOCUTENBHOW NOrPELLHOCTM NpY n3Mepe-
HUM 1 Npeobpa3oBaHMM KONMMYECTBA UMMNYTLCOB, HE MeHee 2500
MMNYNbCOB, B, %:
=  006bEM BOAbI +0,04
= 06béM napa +0,04
= 0O6BEM NpMpOAHOro rasa +0,04
= 3MEKTPUYECKYIO IHEPTUIO +0,04
Mpenenbl fonyckaemon OTHOCUTENBHOW NOrPELLHOCTM NpY n3Mepe-
HUM YaCTOThbl BXOOHbIX curHanos B avanasoHe (0,1-3000) My n npe- +0.03
obpa3oBaHuu B 06bEMHbIN pacxof 1 06bEM BoAbl, Napa, NpUpoaHO- -
ro rasa, %
Mpenensbl gonyckaeMon OTHOCUTENbHOW NOrPELLIHOCTY pacyéta +015
Macchl BoAbl N0 n3MepeHHbIM curHanam UMM, % -
Mpenenbl fonyckaemow OTHOCUTENbHON NOrpeLlHOCTU pacyéTa, %:
= 0bbEMa NpMPOJHOro ra3a NpUBEAEHHOrO K CTaHAAPTHBIM
yCnoBusiM 0,01
= 0O6BEMHOro pacxofa NpUPOAHOro rasa NPMBEAEHHOTO K CTaH-
AapTHbIM YCNOBUAM + 0,01
= 0OBEMHOrO M MaccoBOro pacxoaa, obbéma n Macchl
BOASIHOrO Napa +0,02
*(0,5+ Atnmin/At),
Irpe: Atmin - MUHK-
ManbHOe 3Ha4yeHue
Mpenenbl fonyckaemMon OTHOCUTENBHOW MOTPELLHOCTM pacyéta pasHocTu Temnepa-
TENsI0BOW SHEpPrum No n3mepeHHsbIM curHanam UM, % Typbl, °C;
At - nsmepeHHoe
3Ha4YeHVe pa3HOCTH
Temnepatypsl, °C
Mpepnenbl fonyckaemMoro CyTO4HOro Xxofa 4acos, c/cyT +5
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1.2.3. MaccorabapuTtHble XapaKTepUCTUKMN

Macca u rabapuTHble pa3Mepbl BbIMUCTINTENSA COCTaBNAT:
LIV P Toor= T (A 5 (=00 o ] 1 (<1< TN 1,2;
= rabapuTHble pa3mepbl (ONMHa X LWMPUHA X BbICOTA), MM.....234 x 172 x 70.

1.2.4. XapakTepucTUKN BXOAHbIX CUTHANoB

CxeMbl NOAKMYEHUS pasnuyHblix TMNoB UI K BbIMMCAUTENIO NpPUBELEHbI B
MpunoxeHunu B HacTosLwero pyKkoBOACTBA.

1.2.4.1. Xapaktepuctukm curdanos UMPB, UMPMN, UMPI, BC n CBY

[nsa namepeHus o6bEMa 1 pacxona BoAbl, BOASHOrO napa v NpUpOoLHOro rasa
Bbluncnutens obopyaosaH 6 yHMBepcanbHbIMU UMMYNbCHBIMU U 6 YyHUBEpcanb-
HbIMM TOKOBbIMM BXOAaMu, KOTopble 06ecneynmBatoT NpUMEM CUrHarmoB COOTBET-
ctByoLwmx UMM co cnegyowmmMmn xapakTepucTUkamu:

= o7 UM ¢ yncnommnynbCHbIMWU U YaCTOTHBIMU BbIXO4AMU:

= CUrHamn Tuna «CyXon KOHTaKT» UMW «OTKPbITbIA KONNEKTOp»:
" ANUTENbHOCTb UMMYMBbCA, HE MEHEE . ... ueuieeeiniiieaieieieiaaeaennn.
" ANUTENbHOCTb MAY3bl, HE MEHEE ... ..uiuieiiieiiaeeiaianeieeeieaeaenes
* yacToTa CrefoBaHusi UMMynbLCoB, He Bonee
®  COMPOTMBIIEHNE B COCTOSIHUM «3aMKHYTO», HE bonee
*  COMPOTMBIIEHNE B COCTOSIHUM «Pa30MKHYTO», HE MeHee.....700 KOwm;
] cUrHan Tuna «noTeHunarnbHbIA BbIXOO»:
" ANUTENbHOCTb UMMYIbCA, HE MEHEE........eeeeiinenenanenen.
"  [ANUTENbHOCTb Nay3bl, HE MEeHee
" yacToTa CrnefoBaHMs UMMYIbCOB, He Gonee
" YPOBEHb NMOTUYECKOM €M . i
®  ypOBEHb NOMMYECKOro «0», HE BOMEE.......cveieiiiiiieiienee,

= ot W c TokoBbIMK BbIxoAaMu ANs nepegadyn CUrHanoB NOCTOSTHHOrO TOka

no NOCT 26.011 ¢ gnanaszoHamu (0-5) MA, (0-20) MA, (4-20) mA.

[ns yyéta anekTpuyeckon aHeprumn npumensitotcs CBY ¢ uncnommnynscHeiMm
BbIXO4aMM, KOTOPble MOAKMOYAOTCA K yHMBEpCasribHbIM MMMYMbCHbIM BXOA4aM
BblYUCIINTENS.

1.2.4.2. Xapaktepuctukm curHanos KUMNT, UNT

Ona un3mepeHuss TemnepaTypbl BOAbl, BOASHOMO napa, MPUMPOAHOro rasa wu
HapyXHOro Bo3fdyxa BbluMcnMTeNns obopynoBaH 6 TemnepaTypHbIMU, U 6 yHU-
BepcalibHbIMW TOKOBbIMU BXOAAMMU:

" K TemnepaTypHbiM BXOAaM MOAKMIOYAOTCA TepmonpeobpasoBartenm
conpoTuBneHus Tuna TCIM n TCM no FOCT 6651(TOCT 8.625) c Homu-
HanbHOW cTaTudeckon xapaktepuctukon 500, 100M, 500M, Pt50, Pt100,
Pt500, 50M, 100M;

" K TOKOBbIM BXOAaM MOAKIOYATCS M3MepuTenbHble npeobpasoBarteny Mo
FOCT 26.011 ¢ TokoBbIM BbIxogoMm (0-5) MA, (0-20) MA, (4-20) mA.

1.2.4.3. Xapaktepuctukm curdanos UMM

[ns n3amepeHus abcomoTHOrO M M3ObITOYHOTO AaBNEHUSA K YHUBEpPCarnbHbIM
TOKOBBIM BbIXOA4aM BbIMUCIUTENS, NOAKIIOYAOTCA U3MepuTenbHble npeobpaso-
BaTenu no FOCT 26.011 ¢ TokoBbIM Bbixogom (0-5) mA, (0-20) MA, (4-20) mA.
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1.2.4.4. XapaktepucTuMka cMrHanoB Ha guacpparmax

[ns namepeHuss pacxoda NpuMpOAHOro rasa U BoAsIHOro napa MeToAoM U3Me-
PEHUSI pa3HOCTU AaBneHus Ha avadparmMax (CyKatoWmx YCTPOWCTBax) C Yrio-
BbIM cnocobom ot6opa no NOCT 8.586, k BXxogam BblMMCNIUTENST NOAKIHOYAKOTCA
MO no FOCT 26.011 ¢ TokoBbIM BbIxoAom (0-5) mA, (0-20) mA, (4-20) MA.

B uenax yBenuyeHusi AMHAMU4YECKOro AuanasoHa M3MepeHusi pacxoga Ha
Cy)Xalllem yCTPOWCTBe, BbluMCnUTENb obnagaet dyHKUMEN pacluMpeHus
AmanasoHa, koTopas nepekrnodaeT ucnonb3dyemble auddeperHumansHolie VMO ¢
OOMOMNHAKLWMMKN  Anana3oHamu mnsaMepeHunsi. Ha opgHom guadparme  Moxet
ycTtaHaBnuBaTtbes 0o Tpex UMMO ¢ yactuyHo nepekpbiBaloWLMMUCS Anana3oHamu
N3MepPEHUNA.

1.2.5. XapaKTepucTMKM 3NeKTponuTaHus

OCHOBHbIM UCTOYHUKOM MUTAHUSA ANS BbIYUCIUTENSA CAYXWT BHELUHWA UC-
TOYHMK MOCTOSIHHOIO TOKa HanpsikeHnem (24 + 12) B, koTopbIi nogknovaeTcs:

" UK Yepes MHOroyHKUMOHanbHbIM pasbeM MUP (pucyHok 1.4);

= UnM Yepes nNnaty MOAKMYEHUIN BbIYUCIMTENS, NOCPEACTBOM KNEeMM «Mno-

[aun BHELLHero nutaHus uHtepderca» (pucyHok 1.5).

Mpy OTKMIOYEHUN BHELLUHEro UCTOYHMKa NUTaHns nNpubop aBTOMaTUYecku nepe-
XOOWT Ha paboTy OT pe3epBHOro UCTOYHMKA. Ecnn B TedeHne 30 MUHYT nuTaHve
BblYMCIUTENS He OydeT BOCCTAHOBIEHO, OH NEPexoauT B 3HeprocbeperaroLLmii
PEeXUM, N3MEPEHUS, pacyeTbl 1 3anncb MHPOPMaLUM B apXuBbl Npu aTom OyayT
OCTaHOBMEHBI.

Pe3epBHbIM UCTOYHUKOM MUTAHUSI CMYXUT NuTueBas baTapes Tunopasmepa
«C», HanpsbkeHvem 3,6 B (pucyHok 1.2, nosuumsa 14), ycTaHOBNEHHasi BHYTpU
Kopnyca BbluucnuTens. Beluncnmtenn ¢ 3aBoga nocTaBnsaoTCs C NOAKMTHOYEHHON
baTapeen NUTaHUs.

Mpu nopkntodeHnn k USB-nopTy nepcoHanbHOro KoMmnblTepa BblYUCIUTENb
HauyuHaeT nony4vaTb nuTaHue ot MNK.

1.2.6. XapakTepuCcTUKM INIEKTPOMarHMTHOM COBMECTUMOCTH

BblurcnvTenu ycToiumBbl K cnegyroLwmum Buaam afiekTpoMarHUTHbIX MOMeX:

=  BO3AYyLUHbIM 3nekTpocTaTnydeckum paspsigam no FOCT 30804.4.2, c napa-
mMeTpamu, onpegeneHHbimMn pasgenom 5 TOCT P 51649 n pasgenom 6.15
FOCT P EH 1434-4;

= pagvMoyvacToTHOMY anekTpomMarHutHomy nomto no FOCT 30804.4.3, ¢ na-
pameTpamu, onpegeneHHbiMu pasgenom 5 FTOCT P 51649 u pasgenom
6.17 TOCT P EH 1434-4;

=  BO3OEWCTBUIO BHELLUHEro MarHUTHOro mnonsi HanpskeHHocTblo 400 A/Mm, 06-
pas3oBaHHOIo NepemMeHHbIM TOKkOM vactoTon 50 Iy,

Bbluncnvtenu cooteetctBytoT knaccy b no FOCT P 51318.22 B yactu tpebo-
BaHWIA K YPOBHIO MOJIsi, CO34aBaemMoro nvv Bo Bpemsi paboTsbl.

BbluvcnvTeny yctonumBbl K OUHAMUYECKMM W3MEHEHUSAM HanpshKeHUst anek-
TponutaHus no FOCT P 52931.
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1.2.7. YcnoBus akcnnyatauum

BblucnUTENU COXpaHsieT CBOM METPONOrMYeckMe M aKCrylyaTaluMoHHble Xa-
paKTepUCTUKUN Npu paboTe B CrieAyHLLMX YCIOBUSIX:

= TemnepaTypa okpyxatowen cpeabl, °C .......ocoiiiiiiiiiiiinni. ot +1 no +55;
= OTHOCWUTEenbHas BNaxHOCTb npu Temnepatype 35 °C, %, He Gonee ...... 80;
= atmocdepHoe aaBneHune, KlMa ..., ot 84 no 106,7.

Bbluncnvtenu BbINOMHEHb!I NPOYHLIMU K BO3AENCTBUIO CUHYCOMOANBHON BUO-
pauum yactotom ot 10 go 55 Ny c amnnutygon cmelleHns He 6onee 0,35 Mm no
[OCT P 52931.

CreneHb 3awuTbl 060M04KN BbIYMCAUTENEN OT NonagaHna TBEpAbIX nNpeame-
ToB (nMbinu) 1 Boabl no FOCT 14254 - IP65.

Bbluncnutenu He ABNAOTCA B3pbIBO3ALLMLLEHHBIMW YCTPOUCTBAMMU.

1.2.8. NokasaTtenu HagEéXHOCTU
Bbluncnvtenu xapaktepuayrTcs cnegyrowmMm nokasaTensiMm HagéxXHoCTI:

= cpeaHsast HapaboTKa Ha OTKA3, YACOB, .......vueuenenenenenenenenerennennnes 80 000;
= CpeaHuii CPOK CIYXKObl BBIMUCTIUTENS, JIET ..uiviviriieieeeeeeieaereaenn 12;
= BpPEMSI XpPaHEHUS apXMBHbIX U CIYXEBHbIX AaHHbIX ......... He orpaHuU4eHo.

1.3. YCTPONCTBO U SKCNNYATALUNOHHBLIE XAPAKTEPUCTUKU
1.3.1. YcTtponctBO

Kopnyc BbluucnuTens BbIMONHEH M3 yAAPONPOYHOro nnacTuka v npucnoco6-
1eH, KaK Ans HacTeHHOro MoHTaxa, Tak n Ans MoHTaxa Ha DIN peliky. Coctont
N3 Tpéx petanen:

" HWXKHeN YacTun Koprnyca — HKHero nonykopnyca (nosuums 9);

= BepxHeW YacTu Kopryca — BepXHero nosykopnyca (nosvuus 8);

= KpbIWKK kopryca (nosmums 7).

BepxHu 1 HWKHWIA Nonykopnyca BbIMUCIIUTENS NPY COEAVHEHUN MeXAy cobou
00pasyloT ABa OTCeka KOMMYTALMOHHbIW 1 BbIYMCIIUTENbLHBLINA, KOTOpbIE 3a-
KpbIBaeT KpbiLka koprnyca npubopa.

MpuHUMNansHoe yCTPOMCTBO BbIMMCIINTENS M300paeHo Ha pucyHke 1.2.

KoMMyTaLMOHHbIN OTCEK — npeaHa3HadeH Ans MOOKMYEeHNUs n3MepuTenb-
HbIX NpeobpasoBaTenen N MHTEPEENCHBLIX NTIMHWIA CBA3W. B ero coctaB BXOAUT:

= nnata nogkntodeHui (nosuvumsa 18). MNnata npegHasHadveHa Ans craumo-
HAPHOrO MOAKIMHOYEHUS:
= n3MepuTenbHbix NpeobpasoBartenei;
= nHTtepdericos RS-485, RS-232, M-Bus;
= BHELLUHEro UCTOYHMKA NMUTAHUS;

=  pasbéM MNP mHorodyHkumoHansHoro nHtepdenca (nosuumsa 10). Pasbém
NCNonb3yeTcst AN KPaTKOBPEMEHHOIO (MEPUOAUYECKOr0) MOAKIHOHYEHUS K
BbIYMCIUTENHO:
= pHTepdencoB RS-485, RS-232, M-Bus;
= BHELUHEro UCTOYHMKA NUTaHUS.
[na nogcoeauHeHus k pasbémy MAP B KOMMMNEKT NOCTABKN BbIYMCIUTENSA
BxoauT kabenb MDN, cBoGOAHbLIN KOHEeL, KOTOPOro OKaH4YMBaeTCsa He pac-
nastHHbIMM BbIBOAAMM (CXeMa noAkmntodeHns kabens k nHtepdencam noka-
3aHa Ha pucyHke 1.4);
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1 — scmpoeHHbIU onmuyeckuli nopm; 2 — pa3bém USB-B; 3 — knasuwu yripasneHus;
4 — zpacpudeckuli XKKU; 5 — 3Hak ymeepxdeHusi muna cpedcme uamepeHul; 6 -
Hakrelka ¢ ykasaHueM UCIMO/THeHUs] U 3a800CKUM HOMEPOM; 7 — KpbluKa Kopryca;
8 — gepxHull nomnykopryc; 9 — HWwxHul nonykoprnyc;, 10 — pa3sém MUP; 11 - yninom-
Humernb KabesibHbIX 880008, 12 — 3awumHasi niombéa ¢ OMMUCKOM 108epUMeTbHO-
20 Knetima; 13 — nnombuposoyHbie npunuesi; 14 — 6amapes numaHus; 15 — pa3bém
nodknoyeHusi bamapeu; 16 — omcek 0na ycmaHoeku 6amapeu; 17 — nnomba OTK
npouseodumens; 18 — nnama nodkmodeHul; 19 — nepeknodamerns pexumos pabo-
mebl; 20 — ebiqucriumernsHas nnama; 21 — modyrns paduouHmepgetica KAPAT-929.

PucyHok 1.2 — BHewHuli 8ud u ycmpolicmeo 8blyucaumerisi
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" YNAOTHUTENb KabenbHbIX BBOAOB (no3vuust 11). YNNoTHUTENb paccymTaH
Ha ceMb repMeTUYHbIX kabenbHbIX BBOLOB, Yepe3 KOTopble MPOMycKakTes
kabenu ons noaKnoyYeHns K BbIMUCIUTENIO:
= MEepBUYHbIX U3MEPUTENbHbLIX NpeobpasoBaTtenei;
=  uHTepgencoB RS-485, RS-232, M-Bus;
= BHELIHEro NCTOYHMKA NUTAHUS;

= oTcek Ans 6atapeu nutaHusa (nosuums 16). B oTceke HaxoauTtca GaTtapes
nuTaHua (no3unuma 14) n pasvém ansa e€ nogknoyeHuns (nosmums 15);

= BCTpavBaeMbii mogynb pagnouHtepderica KAPAT-929 (nosvuma 21). Mo-
Oynb NpegHasHadeH Ans opraHM3aummn cBs3u No pagmnokaHarny ¢ BHELUHUMMA
YyCTPOWCTBaAMU, MMEKLUMI aHanorMyHbln pagvonHTepdenc (Hanpumep,
KAPAT-902, KAPAT-920 u T. n.).

BbluncnutenbHbIM OTCeK — npegHasHadveH Ans pasMeLleHnss KOMMNOHEHTOB
3MNEKTPOHHOTO MOAYNA BbIYMCIMTENS W BKIOYaeT B cebs:

= BbluMCIUTENbHYIO nNnaty (nosuumsa 20). Ha BblumcnutensHow nnate pas-
MEeLLaloTCA KOMMNOHEHTbI ANEKTPUYECKON CXEMbI BIYUCTINTENS, @ Takke ne-
pekntoyaTenb pexmmoB paboTbl (no3unums 19);

= rpadmyeckuii uHamkatop — XKKW (nosuumsa 4), Ha KOTopoM oTobpaxaroTcs
3HaYeHUsI MIHOBEHHbIX, apPXMBHbIX U CIy>KeOHbIX NapamMeTpoB;

= knaBuwu ynpaBnenus (nosvuus 3). Knaeuwmn ynpaeneHusi obecneymsator:
= [OCTYN K YCTAHOBMEHHON KOHUIypauum BbIYUCIINTENS;
= [OCTYN K M3MepsAeMbIM 3Ha4YEHUAM 1 Cny>xebHbIM napameTtpam;
= KOH(urypmpoBaHue un (Unu) pegaktmpoBaHue uU3nyYecknx u cnyxeob-

HbIX MapameTpoB;

® BCTPOEHHbIN oNTu4ecknit nitepdenc (nosuumsa 1). MNMpegHasHaveH onsa ne-
pefayn apxXuBHbIX OaHHbIX, NocpeacTBOM onToronioBkM USB mnn RS-232,
Ha MK nnn Ha ycTpoMCTBa CYUTBLIBAHUSA U XpaHEHWs AaHHbIX (Hanpumep,
Jlyy-MK);

= pasbém USB-B nHtepderica USB-Device (nosmuus 2). NpegHasHayeH ans
NoAkntoYeHus BbluncnuTens yepes nHtepdenc USB k MK nocpeactsom
kabenst USB A-B.

Kpbllwka kopnyca Bbluucnutens (nosvums 7). 3alimiiaet KOMMYTaLNOHHbIN
N BbIYMCIUTENbHLIM OTCeKkM npubopa OT BO3AENCTBMA OKpYXKalollen cpenpl.
MpenaTcTByeT cBOGOAHOMY OOCTYMy K nepekntovaTento pexuma paboTsl (nosu-
ums 19), 4TO UCKMOYaeT BO3MOXHOCTb HECAHKLMOHMPOBAHHOW NepeHacTPONKM
3anyLeHHoro B paboTy BblMUCIUTENS.

1.3.2. MeToauka nsmepeHumn
1.3.2.1. CucteMHbIe napameTpbl, MOACUCTEMbI YYETA

B npouecce paboTbl BblMMCIMTENb MONY4YaeT 3MEKTPUYEcKUe curHanbl OT
NOAKITOYEHHBIX K HEMY W3MepuTenbHbIX npeobpasoBateneit. [lonyveHHble
CUrHasbl U3MepsitoTca U NpeobpasytoTCs BbIMUCIIUTENEM B 3HaYeHus: V — 00bé-
ma, t - TemnepaTypbl, P — naBneHus, G — maccbl, Q — TEennoBoi aHeprun u
C — anekTpuyeckoi aHeprun. [aHHble napameTpbl rpynnupyoTcs B COOTBET-
CTByIOLLME NoACUCTEMbI yYéTa. 3HaUYEHUs! NapamMeTPOB COXPaHSIOTCA B apXuBax
BbIYMCIIUTENSA, U3 KOTOPbIX NOCPEeACTBOM (hU3NYECKMX UHTEP(ENCOB MOTYT ObiTh
nepefaHbl Ha NoAKINto4aeMble BHELLHUE YCTPOMCTBa.

Mepen 3anyckom BbluMCMTENS B paboTy HEOOXOAMMO NPOBECTU ero KOHU-
rypupoBaHue (HacTpOWKy) Ha 3afaHHYy0 cxeMy uamepeHus. MNpu KoHdUrypmpo-
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BaHUWN B NaMsiTb BbIYUCIMTENSI MOXHO 3anucaTtb Mo KaxaoMy duanyeckomy na-
pameTpy Ao 16 BapuaHTOB €ro NpUMeHeHUs:

"  KOJIMYECTBO 3a4eNCTBOBAHHbLIX B CXEME U3MEPEHMs1 BXOLOB BblYUCIUTENS,
KOTOpble BbINOMHSAOT M3MEPEHUS AaHHOTO dmnsmnyeckoro napameTtpa. OguH
BXOZ BbIYMCNUTENS — OAUH BapwaHT npumeHeHusi. MogobHeim obpasom,
MoxeT BbiTb 3a4aHo Ao 6 BapMaHTOB NMpUMEHeHUsi OU3nYeckoro napa-
MeTpa;

" mMaTemMmaTun4eckmne ,D,GIZCTBVIH C U3MEPEHHbIMU 3HaYeHUAMU OaHHOro (pl/l3|/|-
YecKkoro napameTpa. K marematunyecknm ,D,eIZCTBVIFlM, BbINOJTHAEMbIM
BblHMCnnTenem, OTHOCATCA. ClioXeHue, Bbl4nTaHne, onpegerneHne cpeaHe-
ro apugpmeTnyeckoro. NMogobHeiM obpasom, MoxeT GbiTb 3agaHo — Ao 10
BapMaHTOB NPUMeEHeHUA (HU3NYeCcKoro napameTpa.

MepeyncrieHHble Bbille BapuaHTbl MPUMEHEHNS, 06pa3oBaHHble OT AAaHHOTO K-
3M4YEeCKOro napameTpa, HasblBaloTCs OAHOTUMHBLIMU CUCTEMHbIMU NapameT-
pamu, Uy oAHOTUNHbLIMKM napameTpaMu. COBOKYMHOCTb BCEX 3anNUCaHHbIX B
namsiTb BbIYUCIIUTENS OLAHOTMMHbLIX NApaMeTPOB Ha3bIBAETCS CUCTEMHbIMU Na-
pameTpamu:

O0HomunHbIe cucmeMHble napaMmemphbi
—> V1..V16 —> {NecAy|1<N<16} =
—>  t1...t16 —> {NecAw | 1<N<16)
—> P1..P16 —> {NcAp | 1<N<16}
> CucmemHbie napamempisi Axn
—> G1...G16 —> {Nc Agy | 1<N <16}
—> Q1..Q16 —> {Nc A | 1<N<16}
> C1..C16 —> {NcAc |1<N<16} =

M3 3anucaHHbiX B MamMsATb BbIMUCIUTENS CUCTEMHbIX MNapameTpPoB MOXHO
HacTpouTb A0 6 NoAcUCTEM YUYéTa, KOTOPLIM NPUCBaNBAOTCA 0603HAYEHMS:
=  OTOI - oTonneHue;

= [BC - ropsiuee BogOCHabXeHue; BbigeneHHbIM TeKCTOM npuBe-
= XBC — xonogHoe BogocHabxeHue; [JEHO HaMMEHOBaHWe MnOoACU-
= 3JJIEH — anekTpocHabxeHus; cTem y4yéta B TOW TpaHCKpwWn-
= BEHT - BeHTMNAUMS; LK1, B KaKO OHU OTOoGpaxatoT-
= XC - xnagocHabxeHue; CA B MEHIO BblUUCnUTENS

= HB — HapyxHoro Bo3gyxa.

JTiobyto noacucrtemy y4éta 06beauHAIOT BOCeMb NapamMeTpoB:

* napameTp HapaboTku — oTobpaxaeT BpeMsi KOPpeKTHoW (Oe3aBapuinHon)

paboTkl NOACUCTEMBI;

" napamMeTp OWMGKKU — MOKa3biBAaeT OTCYTCTBME WM Hanuyine ogHon (Mnu

HECKOJbKMX) HEeLUTaTHbIX CUTYaLWiA;
= napameTpbl BpemMeHu genctBua HC — TwmuH, Tmakc, Tdt, T, Tan, THc
(cmoTpuTe pasgen «Crnmcok Cnonb3yeMbix onpeaeneHniny).
3HayeHusi NapameTPOB COXPaHSOTCS B apXMBaxX BbIYUCIIUTENS.

BbluvcnvTens no3BonsieT BbIMNOMHWUTL KOHUrypaumo 55-TM napameTpoB C
y4€TOM 06LUMX NapamMeTpoB ANs KaX4oW noacucTeMbl yy4éTta. Takum obpasom,
MaKkCcMMarbHOe KOMMYECTBO CUCTEMHbIX MapamMeTpoB Ansi BbIOpaHHOW CXeMb
N3MEepEHUsi, KOTOPOE MOXHO 3anucaTtb B NaMsaTb npubopa npu ero KoHpurypu-
poBaHuW, onpeaensieTcs Kak:
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:A)(N:55—8°n, (l)
e0e: 55 - MakcumaribHOe KO/Iu4yecmeo rnapamempos, KOmopoe MOX-

HO 3aKoH@U2ypuposams 8 8biHuC/IUMene;

8 — obwue napamempsl 01 00HOU nodcucmembl y4éma;

n — Konu4ecmeo nodcucmem yyéma, 3adelicmeo8aHHbIX 8 8bl-
bpaHHoU cxemMe U3MEPEeHUs;

SAxn — KOIU4ecmeo cucmeMHbIX fnapamempos, KOMmopoe MOXHO
3anucame 8 namsime 8bl4UC/IUMESs 051 8bI6paHHOU cxeMbl
U3MepeHus.
NMPUMEYAHUE!

MpuMep KOH(UrypUpoBaHUsl BbIYUCIIUTENA NPUBOAUTCS B pasgene 2.5 Hactos-
LLIero PyKOBOACTBA, CMOTPUTE PUCYHOK 2.4.

1.3.2.2. Anroputm pa6oTbl n hopMUPOBAHMUA apPXUBHbLIX 3anucemn

3anyLeHHbIV B 3KCnyaTauuio BbIYUCTTUTENb:
"  HenpepbIBHO KOHTPOJSIMPYET YMCIOMMMYMbCHbIE BXOAbl, U3MEPSAS KOMu-
yecTtBO naywmx ot UMPB, UMPTI, BC n CBY nmnynbcoBs, n npeobpasys ux
B MIHOBEHHbIE 3HAYeHUs1 0ObEMA 1 SNEKTPUYECKON MOLLHOCTY;
= OAWH pa3 B JecATb CeKyHA npubop namepsieT 3Ha4YeHUs:
= anekTpuyeckoro conpotusnexus UMT, KAMMT;
= cunbl Toka UMMA.
MamepeHHble 3Ha4YeHns1 COMPOTMBIIEHUS U CUNbl TOKa, NPeobpasytoTcst B TEKy-
wme (MrHOBEHHbIE) 3HAYEHMS TemnepaTypbl, 4ABMNEHWS 1 pacxoa.

Ha ocHOoBaHWM M3MepeHHbIX 3HaveHun uanyecknx napameTpoB 06BLEMA,
TemnepaTtypbl 1 AaBneHuns, npubop oduH pa3 B AeCATb CeKyHA paccyuTbiBaeT
npupatieHue:

= Maccsl;

= TEnnoBOW W 3NEKTPUYECKON IHEPTUN.

M3mepsiemMble 1 BblUMCsieMble 3HA4YeHUs oTobpaatoTcsi B MeHio MrHoBeH-
Hble 3Ha4YeHus B BUae:
" M3MepseMbiX 3Ha4YeHu TemnepaTypbl — T 1 gaBnexus — P;
" MpUBEAEHHbIX K Yacy 3HayYeHun 10-TM ceKyHOHbIX npupalleHuin obvéma —
V, maccobl — G, Konuyectsa TennoBon — Q 1 anekTpuyeckon — C aHepruu.

B meHio HapabaTtbiBaeM 3anucbk, oTobpaxatoTcsi:
= ycpegHsiemMble 3HaveHus T, P;
" YHTerpanbHble 3Ha4YeHus npupawenni V, G, Q, C 3a TeKyLwmn vac.

Mo okoHYaHWK TekyLLero Yaca AaHHble 13 MeHio Hapa6aTbiBaeM 3anucb co-
XpaHsTCs U oTobpaxatoTcs B 3anucsix MouacoBoro apxuea. o okoHYaHWK
CYTOK, MOCPeACTBOM CYMMUPOBaHUS U YCPEAHEHWSI YacoBbIX 3anuncen, co3aaéT-
ca 3anuck B MocyTouHoMm apxuBe. [0 OKOHYAHWM OTYETHOrO MecsiLa, MyTéEM
CYMMWPOBaHWSI U yCpedHEeHUs1 MOCYTOYHbIX 3anuceil, cosgatotcst 3anucu B Mo-
MeCSIYHOM V1 NMOMECSIHHOM MHTerpanbHOM apxuBe. [Tpy 3TOM B MOMECSYHOM
MHTErpanbHOM apXmuBe [aHHble MOCTOSIHHO 0TOGpaXkatoTCst HapacTalLWMM (M
yCPEeaHsIEMbIM) UTOTOM MO OKOHYaHWM KaXAoro 0TYETHOrO Yaca.

MoMUMO 3HAYEHUn (PU3MYECKMX MNapaMeTPOB BbIYUCIWTENb MO OKOHYaHWUM
Ka)kKQoro OTYETHOroO Nnepuoaa 3anvcbiBaeT B apXvB AaHHble O BpeMeHU HapaboT-
KM, a Takke MHOPMaLMIO O HELITaTHbIX CUTyauusix U BpemeHu geictens HC
(TmuH, Tmake, Tdt, Td, Tan, THC) — ecnv OHK BbINK 3a OTYETHBIN NEPUOL.
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NMPUMEYAHMUE!

OnncaHne CTPYKTypbl apxvMBOB BbIYMCIWTENS MPUBOAMTCA B pasgenax:
«OT0bpaxeHne n3MepsieMbix napameTpoB», «XKypHan cobbiTuiny, «3aluLLEH-
HbIV XXypHan».

Kaxxgas apxvBHasi 3anvcb COAEPXUT BpeMs €€ COo3faHus — MeTKy BpeMeHH,
koTopasi oTobpaxaeTcs Ha XKW Bbluncnutensa B goopmare:
= «XX (geHb).XX (mecau).XX (ron) XX (4ac)» — onsa noyacoBoro u aBa-
PVINHOTO MOCYTOYHOIO apX1BOB;
= «XX (geHb). XX (Mmecsau).XX (rog)» — ANS NOCYTOYHOrO, MOMECSYHOMO U
NMOMECSYHOrO UHTErpanbHOro apx1BoB.

[nsa MoyacoBoro apxmBa MeTka BPEMEHW COOTBETCTBYET AaTe U BPEMeHMU
Hayana nepuofa HakonneHust JaHHbIX. Hanpumep, 3anuck:
15.05.15 154
O3HayaeT, YTO nepuon HakonneHus AaHHbix npoucxoaun 15 mas 2015 roga ¢ 15
yacoB 00 MuHyT g0 15 4acoB 59 MUHYT BKITHOUUTENBHO.

Ons MocyTo4yHOro apxmBa MeTKa BpEMEHU COOTBETCTBYET AaTe Hayana ne-
puoaa HakonneHus gaHHbIX. Hanpumep: 3anuce:
15.05.15
O3HayaeT, YTO Mepuon HakomneHusa AaHHbiX npovcxoamn 15 masa 2015 roga ¢
00 yacos 00 MuHYT A0 23 YyacoB 59 MUHYT yKa3aHHOIo AHSA BKMOYUTENBHO.

Ona NMomecsiuHoro apxmuea 1 MHTerpanbHOro apxmBa MeTka BpeMeHU COOoT-
BETCTBYET AaTe OKOHYAHUA Nepuoaa HakonneHnsa AaHHbIX. Hanpumep: 3anuce:
31.05.15
O3HayaeT, 4YTo Nepmoa HakonmneHusa AaHHblX, Havanca 1 maa 2015 roga ¢ 00 va-
coB 00 muHyT n npogomkanca no 31 maa 2015 roga go 23 yacoB 59 MUHYT

BKITHOUUTENBHO.

1.3.2.3. BbluncneHue 3Ha4YeHU OAHOTUMNHbIX NapaMeTpoB

C v3mMepsieMbIMM 3HAYEHUSIMU OAHOTMUMHBLIX CUCTEMHbIX NMapameTpoB MOryT
NpoBOAUTLCS creayLlmne MateMaTnyeckme AencTeus.

CymMma (pa3HOCTb) O4HOTUMHbIX MapamMeTpoB onpeaenseTcs no opmyrne:
A = Ax1+ Axz2+ Axz— Axa — Axs — Axs, 2)
20e: Axi... Axe — U3MepPEeHHbIe 3HaYeHUs1 0OHOMUIHbIX napamempos Axn;
A — cymma u (unu) pazHocmb OOHOMUIMHbIX Mapamempos.
CpeanHee apudcpmMeTMyecKoe OAHOTUMHBIX MapaMeTPOB BbIYMCNAETCS Kak:
Acp= (Ax1+Ax2) 12, (3)
20e: Ax1, Axo — U3MepeHHbIe 3Ha4YeHUs1 OOHOMUIHbIX rnapamempos Axn;
Acp — cpedHee apughmemuyeckoe 0OHOMUIHbIX rnapamempos.
1.3.2.4. BblunucneHue 3Ha4eHUN HPU3NYECKNX BENTUYMUH

MrHoBeHHbIE 3HaYeHVs1 TemnepaTypbl U AaBREHUA ONpeaensitoTcs no npu-
BEAEHHbBIM HMXe hopmynam.

3HayeHnsa TemnepaTypbl BOAbl, NPUPOLHOrO rasa, napa, Hapy>KHoro Bo3gyxa,
namepsiemble nNo curHanam UM ¢ HOpMMPOBAHHLIM TOKOBbLIM BbIXOAOM, BbIUYMC-
naTCs No hopmyne:
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t=to+ (tmax—to) * (I—1lo) : (Imax—lo) , (4)
e0e: tp...tmax — Ouana3oH uamepeHuss memnepamypsl, °C;
lo ... lmax — OuanasoH MoKoBo20 cuaHasa, MA;
I — u3mepsiembIl 8bIXOOHOU MOK, MA;
t — eblyucrigemoe 3HavyeHUe memnepamypsl, °C.

3HayeHns TemnepaTypbl BOAbI, MPUPOLHOrO rasa, BOASHOMO napa, HapyHoro
BO34yxa, onpefensieMble Mo U3MepsieMOMY COMPOTUBIIEHUIO MAATUHOBBLIX U
Me[HbIX TepMonpeobpa3oBaTernei CONPOTUBIIEHNS, BbIYUCIIAOTCA NO UHTEPMO-
NALMOHHBIM YpaBHEHWUAM ANS NNaTUHOBLIX U MeAHbIX TepmonpeobpasoBaTenei
COMPOTUBIEHMS:

dopmynel (3), (4), (5), (6) FOCT 6651-2009 , (5)
3HauyeHNs U3bbITOYHOro AaBrieHUs (Pa3HOCTM AaBrieHUs) BoAbl, MPUPOOHO-

ro rasa, BOASIHOTO napa, uamepsiemble no curHanam WM ¢ HopMUpoBaHHbIM TO-
KOBbIM BbIXOZ0M, OMpeaensitoTcs no popmyre:

P=P0+(Pmax—P0)'(I—Io):(lmax—lo), (6)
20e: Py...Pmax — OuanasoH uamepeHusi 0agsreHus, Kac/om?;
lp ... Imax — Ouana3oH MOK0B020 cueHana, MA;
I — u3mepsembIl 8bIXOOHOU MOK, MA;
P — eblyucrIseMoe 3HadYeHue 0asneHus, Kac/cM-.

NMPUMEYAHMUE!

M3mepsiemble 3HaueHus gaenenus (P), nepenaga gaenexvs (AP) n notpebnén-
HOW TennoBon 3Heprun (Q), B 3aBMCMMOCTM OT HacTpOMKM crykebHoro napa-
meTpa EauMHuubl namepenus, moryt otobpaxatbcsa Ha XKW Bblumcnutens B
pasnuyHbIX eaVHULAX M3MEPEHWS:

= P (AP) — krc/cm? unv MMa;

= Q- Tkan, i FOx, unu MOXx, unu MBT-4, unu kBT-u.

CpepgHvie HakomnmneHHble N0 BpeMEeHW 3HavyeHVs TemnepaTtypbl (Hanpumep, 3a
yac), paccuMTbIBaeTCa B 3aBUCMMOCTU OT HAcTpoek (KOHUrypaummn) BeluMCIn-
Tensa: no BpemMeHu, No 06LEMy 1 No macce.

CpepHee 3HayeHve TeMnepaTypbl MO BPEMEHU:

tiac=2Zi=1:360ti: 1, (7)
ede: 2i=1:360li — CyMMa 3HayeHUl memrepamypbl, U3MePeHHOU 8 Havarse
uHmepsarnos, °C;
i — Konu4yecmeo uHmMepsasioe epeMeHu;

tyac — cpedHee 3HavYeHue memrepamypbl 10 8PEMEHU 3a Om-
yémmHabili yac, °C.

CpefnHee 3HaveHue TemMnepaTypbl Mo 06beMy:

tiac =2 i=1:360ti * AVi: Zi=1:3604Vi , (8)
20e: AV, — npupaweHue obbema 3a i-bili UHmepsarn, m°>;
ti — 3HayeHue memnepamypbl Ha Ha4aso i-20 UHmMepsana epe-
meHu, °C;
tiac — CpedHee 3HavyeHue memrnepamypbl Mo 06bEMYy 3a omyém-

HbIl Yac, °C.
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Cpe,que 3Ha4YeHne TeMmnepaTtypbl N0 Macce:

tiac =Zi=1:360ti * AG;: Zj=1:360AG; , 9)
e20e: AG; — npupaweHue maccbl 3a coomeemcmeyruul i-bii UHMep-
easn, m;
ti — 3HayeHue memnepamypbl Ha Havaso i-e0 UHmMepsasna epe-
meHu, °C;
tiac — CpedHee 3HadeHUe memrepamypbl Mo mMacce 3a OmYEmHbIl
yac, °C.

CpepgHue 3HayeHVst U3bbITOYHOro AaBrieHUA (Pa3HOCTM AaBreHus), onpe-
JenaiTcs TakuM ke obpasoM, Kak U cpedHee 3HayeHuss TemnepaTypbl. 1o
OKOHYaHUM Yaca CpefHWe HaKOMMEHHble 3HaYeHWUs NapameTpPoB tusc, Puac, CO-
XpaHATCA B 3anucaX NO4acoBOro apxmea.

MpupalleHns 3HavyeHun o6bEMA, Maccbl, TEMSIOBOW U 3JEKTPUYECKOM
3HepPrumn onpeaenstoTcs No NPUBEAEHHBIM Hbke dopMyram.
3HayeHVs1 06 BLEMHOro pacxofa Bo/bl, NMPMPOAHOro rasa, BoAsHOro napa, us-
Mepsiemble no curHanam UMP ¢ HOpMUPOBaHHBLIM YMCIIOUMMNYTbCHBIM BbIXOAOM,
BblYUCASOTCS MO hopmyne:
V=3600-(N-1)+Vs:AT: 1000, (10)

e0e: AT — uHmepsan ycpeOHeHus (Mepuod epeMeHU Mexdy rnepebiM U ro-
CredHUM UMynbcamu), c;

N — konudecmeo npuHAMbIX umMmynbcos 3a AT, wm;
Vs — eec umnynbca, n/umr; _
V - sblyucnisiemoe 3HaqeHue pacxoda, M/4.

KonnyectBoO NPUHATBLIX MMNYNbCOB AOMKHO OblTb HE MEeHblUe 2-X, a UHTepBarn
ycpeaHeHust (nepnog BPeMEHW 3a KOTOPbIN 3T MMMYMbCbl JOSMKHBI MPUATU) He
6onblue 20 MuHYT. PekomeHayeTcsa ycTaHaBnmeath Ha UIMP Takol Bec umnynb-
ca, YTO NPV HOMWHAaNBLHOM pacxode KONMYeCcTBO BblAaBaeMblX MMMYNbCOB ObINo
6bl He MeHee 1-ro umnyneca B MUHYTY. Ecnn B TedeHne nHTepsana ycpeaHeHns
oT UMP He npuwno HM OAHOro MMNynbCa, TO TEKYLWMIn pacxod TenroHocuTens,
oTobpaxaembli Ha 3kpaHe B MeHi0 MrHoBeHHble 3HaveHusA, OyaeTt paBeH Hy-
nto. MNpn aToM B onpeAeneHnn YacoBbIX 3HaYEHU NapaMeTpOB MaccChl U Tenno-
BOW 3HEPrumn UCMNomnb3yeTca 3Ha4YeHne 4YacoBOro pacxoda TEnnoHOCUTENS, KOTO-
poe NPOMNopLIMOHaNbHO KOMMYECTBY NMPUHATBIX 3@ Yac MMMYbCOB.

3HaveHns 06BEMHOro pacxopa BoAbl, NMPMPOAHOro ra3a, BOAAHOrO napa, us-
mepsiemble no curHanam UIMP ¢ HopMMpoBaHHBIM YaCTOTHBLIM BbIXOAOM, Paccyu-
TbIBAKOTCA Mo hopmyne:

V=Vo+ (Vmax— Vo) ¢ (f—Fo) : (fmax— To) , (11)
20e: Vo...Vmax — Ouana3oH uamepeHusi pacxoda, M>/d;
fo...fTmax — Ouana3oH yacmomHoeo cueHana, 'y;
f — usmepsemas Hacmoma, 'u; '
V.  — eblyqucrisemoe 3Ha4yeHue pacxoda, v

3HayeHns 06 bEMHOro pacxoga BoAbl, MPUPOAHOro rasa, BOAAHOro napa, us-
MepdemMble No curHanam MNP ¢ HOPMWPOBAHHbLIM TOKOBbLIM BbIXOOOM, Bbl4YUCIIA-
toTCca no chopmyne:
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V=Vo+ (Vmax— Vo) * (I-1p) : (Imax—1o) , (12)
20e: Vo ...Vmax — Ouana3oH uamepeHusi pacxooa, M/
lo ... lmax — OuanasoH MoKoBo20o cuaHasa, MA;
f — usmepsieMbili 8bIXOOHOU MOK, MA;
V — eblyucnsieMoe 3HaueHue pacxoda, M4 .

3HayeHnss oO6BbEMHOro pacxoga npuvpoOOHOro rasa, NpUBEAEHHOIO K CTaH-
0apTHbIM yCrnoBuAM, namepsaembie no curHanam MNP ¢ TOKOBbIMU, YaCTOTHbIMU
n 4ncnonmMmnyrnibCHbIMU BbIXo4amMu, onpeaenarTca no:

chopmyne (14) MNP 50.2.019-2006 , (13)

3HayeHns1 O0OBbEMHOro pacxoga npuUpoOHOro rasa, NpUMBEOEHHOrO K CTaH-
0apTHbIM yCrnoBuUaM, naMmepdaemMmble Ha Onadparmax ¢ yrnosbim crnocobom oTbo-
pa gaBneHund, BbIHUCIIAKTCA COrMacHOo:

dopmyne (5.8) FOCT 8.586.5-2005 , (14)

3HayeHVs NNOTHOCTU — P U 3HTanbNUKU — h, ncnonb3yemble Npyu onpeaene-
HWUWN 3HAYEHWI MaccChbl U TENMOBOW 3HEPTUM BOAbI M BOASHOIO napa, BbIYMCMSOT-
Cs1 B COOTBETCTBMU C hOpPMynamu:

(M.1) n (M.2) MU 2412-97 , (15)
B cny4yae OTKprTOVI CUCTEMbI OTOMMNEHUs B Ka4YecTBe 3HaYeHUs SHTanbNnn B 06-
paTHOM TDY6OI'Ip0BO}J,e, ncnonb3dyeTcd 3Ha4YeHue 3HTanbnnMn XonogHOro UCToY-

Huka (XW). 3HaveHus aHTanbnum XW 3agaloTcs npu HacTpoWke BblYMCIMTENS,
nnbo n3mepsTCa HenocpeacTBEHHO B NpoLecce paboTbl BbIYMCAUTENS.

3HauyeHVs Maccbl BoAbl M BOASHOMO napa, uamepsiemble no curHanam UMP c
HOPMUPOBAHHLIMW TOKOBbIMM, YACTOTHLIMW U YUCMOUMMYMbCHBIMW BbIXOA4aMMU,
paccunTbiBaloTCSA Mo popmyrne:

G=p-V, (16)
ede: p — nIomHocmb 800bI (napa), m/v®;
V — 06ném 800kI (napa), v’
G - wmacca 800bI (napa), m.

Tekylime 3HauyeHUss Mmaccbl BOASIHOTO napa, usMepsiemble Ha guadparmax c

yrnoBbIM cnocobom 0TOopa AaBneHust, BbIYUCIATCS COMMacHoO:
c¢dopmyne (5.6) TOCT 8.586.5-2005 , 17)
npu BbINOMHEHNUM ycrioBuii, oroBopeHHbix B FTOCT 8.586.2-2005, nyHkT 5.3.1.
KoHeuHbIn MaTeMaTnyeckuii anropuTm, NnexalumMn B OCHOBE pacyéra Komude-
cTBa NOTPeONEHHOM TENSIOBOW 3HEPrumn BoAabl M BOASIHOMO napa, MMeeT BUA!
Q=G-e(hi—h3) unu Q=G - (hi—hxy), (18)
20e: hju hy — sHmanbnus eoldkl (napa) e nodarowem u obpamHoM mpy-
6onpoesode, KLk/ke;
hxu — 9HmManbnus 800bl X0MOOHO20 UCMOYHUKa, KLxK/Ke;

G — wmacca 800sb! (napa), npowedwezo o nodarouwjemy u ob-
pamHomy mpy6orpogody, m;

Q — nompebnéHHasa mennoesas aHepaus, MLX.

3HayeHVs1 aNeKTPUYECKOM MOLLHOCTU, m3mepsiemble no curHanam CBY c
HOPMUPOBaHHBLIM YMCITOMMMYIbCHBIM BbIXOAOM, ONpeaenstoTcs no opmyne:

HI Bbluucnutenu KAPAT-308




Pepakuus 1.1, uronb 2015 | CMA®.421451.103 P3

C=1800:N *C;, (29)
ede: C, — nocmosiHHasi cHémuyuka eamm-4yacos, umn/kBm-y;
N — spems mexdy d8ymsi, cnedyrowumu Opye 3a Opy20M UMMyb-
camu, M,
C — nompebrniaemas anekmpuyeckas MOUHOCMb, KBm-y.
HakonneHHble Mo BpeMeHu (Hanpumep, 3a 4Yac) 3HayeHus o6bEma, macchl,
TENNoOBOMN M 3NEKTPUYECKOW 3HEPrumn, BblYMCAAIOTCA NO OAMHAKOBOW DOPMY-
ne, KOTopyto B obLiem B1uae MOXHO NpeacTaBUTb Kak:
AAxnyac = Zi=1+360 AAxNi (20)
20e: 3 i=1-360 AAxni — CyMMa npupaweHuli napamempos, ornpedennéHHbIX
no ¢popmynam (10) + (18), 3a vac;
AAxnyac — Yacosoe 3HavyeHue napamempos orpedesiéHHbIX 10
¢opmynam (10) + (18).
Mo okoHYaHMKM Yaca HakonneHHble 3HavyeHns napameTpoB AAxnyac COXPAHAIOTCS
B 3aMnMCcsX NO4acoBOro apxmBea.

3HayeHVs1 BENUYMH, 3anuCbiBaeMbIX B aBapUIAHbLIA MOCYTOYHBLIA apxuB npwu
[OEeNCTBMN aBapuUNHON CUTYyaLMK, BIYUCTISIOTCS CrieayoLm cnocoboMm:

= 3HayeHusa t, P onpegenstotca no popmynam (7) - (9);

= HakomnneHHble 3Havenus V, G, Q,C onpegenstoTtcsa no dopmyne (20).
[Mpu aTOM 3anucyn CymMMMpPOBaHMSA OAHOTUMHBIX CUCTEMHbIX NapamMeTpoB Npuo6-
peTaloT criegylLnii Bua;

Zi=1:360 (L, P)xni — Zi=1:a (1, P)xni (21)
Zi=1:36004(V, G, Qxni — Zi=1:nA(V, G, Q)xni , (22)

20e: N — Kosu4yecmeo UHmMepesarsrioe gpemMeHu, rnpu Komopbix Oelicmeosana
aeapuliHasi cumyauus.

1.3.3. OTobpaxeHue 3Ha4YEeHUN U3MEPAEMbIX BENUNYMH

Mpwn oToGpaxeHnn Ha KK BbluMcnUTeNs 3HaYeHWUn pr3nyecknx napameTpoB
MCMNONb3YHTCA CrneayroLLme eanHULLbl U3MEPEHNUS:

=  130bITOYHOE AaBneHne, pa3HOCTb AaBNEHUN — krc/cm?, MMa;

" MOCTOSAAHHbIN SMEKTPUYECKUN TOK — MA;

= yacTtoTta — Iy;

= Temnepartypa - °C;

= 0ObeMHbIN pacxon — M3/‘-I;

= MaccoBbIll pacxog — T/v;

= 0bbem - M3;

= Macca-T;

= Tennosas MowHocTb — Mkan/y, Mx/4, MOx/4, MBT, KBT;

= Tennosas aHeprusa — Mkan, FOx, MOx, MBT-4, kKBT-y;

= 3rieKTpuyecKkast MOLWHOCTb — KBT;

= 3rekTpuyeckas aHeprusa — KBT-u.

1.3.3.1. OTOGpaxxeHne MrHOBeHHbIX 3Ha4YeHUM1

MeHio MrHoBeHHble 3HayeHus npeacTaBnsaeTr cobol CMUCOK CUCTEMHbIX
napameTpoB, 0ObEAUHEHHBIX B MOACUCTEMbI YYE€Ta, B KOTOPOM OTOOpakalTcs
MIHOBEHHbIE (TEKYLUME) 3HAYEHUST CEeAYOLLNX BEMUYMH:

= 06BLEMHOro (MaccoBoro) pacxoga TensnioHocutens (Boabl, BOASHHOro napa);
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* pasHOCTU 06BEMHOro (MaccoBOro) pacxofa TEMfoHOCUTENS B MogatoLiemM
n obpaTtHom TpybonpoBoaax;

= 06béMHOro pacxopga rasa B paboumx v NpUBEAEHHOrO K CTaHAapPTHbIM
yCMNOBUSIM;

= TemnepaTypbl BOAbIl, BOAAHOrO napa, NPMpOgHOro rasa;

= pasHOCTU TemnepaTypbl BOAbl, BOASHOIO Napa;

= TemnepaTypbl HapyXHOro BO3A4yXa;

=  [JaBfeHus BOAbl, BOAAHOrO napa, NpMpogHOro rasa;

= pasHOCTM AaBreHun BOASHOro napa, NPMpPOAHOro rasa;

= TennoBOW 3HEpPrumn TeNNOHOCUTENS (TEMMOBON MOLLHOCTH);

= PasHOCTM TENMOBbIX 3HEPrU TEMMOHOCMTENs B nojarwoweMm u obpaTtHoM
Tpybonposogax;

= 3MEeKTPUYECKON 3Heprumn, noTpebnsemMon no AencTByoWeMy B AaHHbLIN MO-
MEHT BpeMeHu Tapndy (0OAHOMY U3 YeTbIPEX);

= BXOASLUME cUrHanbl NOCTOSHHOTO Toka (B pexume TECT);

= BXOAdALIME YacTOTHble curHanbl (B pexxume TECT);

= BpemeHu genctena HC gnsa kaxgon nogcmuctemsl y4éta (CMoTpuTe pasgen
«Cnncok ncnonb3dyemMbix onpeaeneHniny).

CmeHa oTobpakeHMIn MrHOBEHHbIX 3Ha4YeHui Ha KK npovcxoanTt oguH pas B
10 ceKyHA, KaK B NoNb30BaTENbCKOM pexnme, Tak u B pexume TECT.

Mpumep pa3sépHyToro nsobpaxeHns meHio MrHoBeHHbIe 3Ha4eHUs!, NPUBO-
auTca Ha pucyHke 3.3.

1.3.3.2. OTo6paxxeHne apXMBHbIX 3HA4YEHUN

Bbluncnutens HakannueaeTt 1 COXpaHAEeT 3Ha4YeHUA N3MepeHHbIX CUCTEMHbIX
napameTpoB B MEHIO ApXVIBHbIe AaHHble, KOTOPOE COCTOUT N3 apXnUBOB:

LI 1 (oL =TT )= o] o RPN 1536 3anucen (yacos);
B MTOCYTOUHOTO .euiteatetetete et et et e e e 1456 3anucen (cyTok);
LI 1 (0] =Yo7 = [0 o] o JA 48 3anucen (MecsueB);
" MHTErpansHOro NOMECSHHOrO. 48 3anucen (MecsueB);
= 2BAPUNHOTO MOCYTOYHOIO ...eueneeenaeeeenaanananenenns 496 3anucemn (CyToK);
= OKYPHAM COOBITUM ..o 1008 3anucen (cobbITUN);
" 3ALMLLEHHBIV XXypHar...... 4096 3anucemn (cobbITUN);
* HapabaTbiBaeMm 3anuce......... CyMMUpYeMbie U yCpeaHAeMble 3HaYeHUSA.

B apxvBax BblMMCIMTENSA COXPaHAIOTCA M OTODpaxaloTcs WU3MEepeHHble U
HakomnmneHHble (3a OTYETHblEe MNepuodbl) 3HaveHns uanyeckux napaMmeTpos,
yyacTBylOLWMNX B cxeme uamepeHus. CTpyKTypa apxvMBOB BblYMCIMTENS (Kpome
KypHana cobbituin 1 3alMIEHHOrO XypHara) aHanorMyHa CTPYKType MEHI0
MrHoBeHHbIe 3Ha4yeHus. [pu 3TOM B KaXAbli apXvB BbIYMCIIMTENS AOMNOMHU-
TenbHO A06aBnslOTCA MapameTpbl: HapaboTKu M MeTKka BpeMeHu. [pumepsbl
n306paxeHns apx1BOB 1 UX CTPYKTYpbl NpuBeAeHbl Ha pucyHkax 3.5 n 3.6.

Crtpyktypa >KypHana cobbituii onvncaHa B pa3sgene 1.3.5, a cTpyktypa 3aiuu-
LLIEHHOrO XXypHana onvcaHa B pasgene 1.3.6 HacTosLero pykoBoACTBa.

B vHTEerpanbHOM NomMecsa4yHOM apxuBe 3HayeHus 06bEMA, Macchl, TEMSIOBON 1
3NEeKTPUYECKON 3Heprumn oTobpaxarTcsd CyMMapHbIM (HapacTatoLmm) UTOroMm C
MOMEHTa MocnefHen OYUCTKN apxvBa, a 3HaYeHus TemnepaTtypbl U AaBMeHus
oToOpaxarTcs B BUAE YCPEeOHEHHbIX 3HAYEHUIN 33 OTYETHBLIN MECAL,.

Mpu pacnpeneneHnn anekTpUYeckow 3Hepruy no Tapudgam yyuTbiBaeTcs 3a-
[OaHHbIN NPY KOHUIYPUPOBaHWUU BbIYUCIIUTENS CMNCOK M3MEHEHHBIX AHEN
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1.3.3.3. OTo6paxeHne HapabaTbiBaeMbIX 3Ha4eHUN

MeHio HapabaTtbiBaem 3anucb, npeacraBnseT cobovi CMMCOK mapameTpos,
06beAMHEHHBIX B MOACUCTEMbI Y4ETa, B KOTOPOM OTOBpaxaroTcs ycpeaHsemble
N HakannuBaeMmble 3a TeKyLLUiA Yac 3HAYeHUs CUCTEMHbIX MapaMeTpoB, yvacT-
BYIOLLMX B cxeMe uamepeHus. CTpykTypa meHio HapabatbiBaemM 3anuchb, non-
HOCTbIO MOEHTUYHA CTPYKTYpPE MEHI0 MIHOBEHHbIX 3Ha4YeHui. [Nprumep pa3BépHy-
TOro nsobpaxenuns meHio HapabaTbiBaem 3anuck, NokasaH Ha pucyHke 3.9.

3HayeHusa napameTpoB 06bEMa, Macchl, TEMMOBOW U SMNEKTPUYECKON SHEPTUN,
a Takke napameTpa HapaboTku u napameTpoB BpemeHu gericteua HC otobpa-
XaloTcs B JaHHOM MEHIO HapacTaloLwmm UTOroOM, a napamMeTpbl TemnepaTtypbl 1
AaBneHns otobpaxatloTca B BUAe ycpeaHseMblX 3Ha4eHuin. 1o okoHYaHun Yaca
HaKonmneHHble NapaMeTpbl COXPaHSATCHA B NOYaCOBOM apXuBe.

1.3.4. lnarHocTuKa HeWTaTHbIX U aBapUWHbIX CUTYaLUn

BbluvcnuTtens OaéT BO3MOXHOCTb MOMb30BATEN0 CaMOCTOATENBHO BbIOMpaTh
Nornky o6paboTkM HelTaTHbIX CUTyauMi, BO3HMKAIOLLMX B NpoLecce aKcnyaTa-
umm npubopa. Jlornka obpaboTkn HC nogpasgenseTtcsa Ha YyeTbipe Tvna.

HeT KoHTponsa — BbiuMcnuTens paboTaeT B pexvmMe, Korga KOHTPONb Haj na-
pameTpamMn He MPOU3BOAMUTCSH, MOSTyYEHHble [AaHHble COXPaHSATCH B COOTBET-
cTByoLWmx apxmBax. HC He pernctpupyroTcs.

KoHTponb — BbluMcnuTens npu Bo3HukHOBeHMM HC npopormkaet paboTty B
LWTATHOM pexume, UCMONb3yst ANs Pac4ETOB 3HaYeHUe TOro napameTpa, Mo Ko-
Topomy Bo3Hukna HC. MNpu 3TOM BbINOMHATCS cneayowmne AeiCTBUS:
= Bo3HuKwas HC pernctpupyeTcs B XypHane cobbiTui;
" nony4yeHHble, 3a BpeMs gencteua HC, gaHHble 3aHOCATCHA BO BCE apXWBbI
BbIYMCIIUTENS, KPOME aBapUMHOIO NOCYTOYHOIO apxuBa;

*  3Ha4yeHust OOHOTUMHbLIX CUCTEMHbIX NapamMeTpoB, MO OAHOMY W3 KOTOPbIX
Bo3Hukna HC, n, paccuntaHHble C UX MCMNOMb30BAHUEM 3HAYEHWUsI OpPYrux
U3nM4ecknx napameTpoB AaHHOW NOACUCTEMbI MOMEYAOTCS 3HAKOM « ?».

MoactaHoBKa — BblYMCNUTENb NPU BO3HUKHOBEHMM HC 3ameHsieT 3HayeHve
napameTpa, No kotopomy Bo3sHukna HC, Ha 3HaveHue KoTopoe onpegensercs
criegytoLmm obpasom:

= mbo 3anucbiBaeTcs B NamsiTe Npubopa (KOHCTaHTa) Npu ero HacTpoWike;

= nubo cneumanbHO paccyMTbiBAeTCs (CMOTPUTE NapamMeTp «Macchbl»);

1 npogorkaeT paboTy B LWITATHOM pexume. [pu 3TOM BbINOMHAKTCA crieyto-
e oencTeuns:

= Bo3HuKwas HC pernctpupyetcs B XypHane cobbiTui;

" MOflyYeHHble AaHHble 3aHOCHATCA BO BCE apXwuBbl BblYMCIUTENS, KpoOMe

aBapWNHOroO MOCYTOYHOIO apXxmBa;

"  3HayeHWs OOHOTWMHbIX CUCTEMHbIX NapameTpoB, MO OJHOMY W3 KOTOPbIX

Bo3HMkna HC, 1, paccumTaHHble C UX MUCMOMb30BaHNEM 3HAYeHUs OpYrnx
dusm4ecknx napameTpoB AAHHOW NOACUCTEMbI MOMEYaTCS 3HAKOM «?».

ABapusa — BbluvCnUTENDb NpU BO3HWKHOBEHUM HC onpepenseT aTy cutyauuio
Kak aBapuiiHyto. [1py 9TOM BbINOMHATCA Cneaylolme AencTBuUs:
= Bo3HuKwasa HC pernctpupyeTtcs B XypHane cobblTui;
= 3anncb BCEX MapamMeTpoB aBapuUWHOW MOACWUCTEMbI, B TOM 4Yucne U napa-
mMeTpa HapaboTKW, OCYLLECTBNSETCHA TOMbKO B aBapUIHBIN NMOCYTOYHbIN ap-
XVB;

)

HMO KAPAT www.karat-npo.ru


http://www.karat-npo.ru/

CMA®.421451.103 P3 | P3 — PykoBOACTBO NO 3KcnyaTauum

= Ha Bpewms gevcteus HC 3anuck napameTpoB aBapuiHON NoACUCTEM B OpY-
rMe apxvBbl NPMOCTaHaBNNBaETCS:
= ecnu BpeMsi gencteust HC Gbino MeHbLUe BpeMeHW OTYETHOro nepuoaa,
TO B apxuBe aBapwuiiHOW nopcucteMbl OyaeT oTobpaxeHa HenonHas
HapaboTka M 3Ha4YeHWs CUCTEMHbIX NapameTpoB, onpedenéHHble 3a
yKasaHHoe BpeMs HapaboTku;
= ecnu Bpems genctaus HC 6bino 6onblue BpemMeHy OTYETHOrO neproaa,
TO B apxuBe MOACUCTEMbI, B KOTOPOW Mpoun3oLuna asapus, byget oTo6-
paxeHa HyrneBas HapaboTka W HyneBOe 3HayeHwe BceX napameTpoB
OaHHOW NOACUCTEMBI;
= 3Ha4YeHVs OOHOTUMHBLIX CUCTEMHbIX NapamMeTpoB, MO OAHOMY W3 KOTOPbIX
BOo3HMkna HC n, paccymTaHHble C MX UCMOMb30BaHMEM 3HaAYeHWUs OpYyrux
dr3nYecKx napameTpoB AaHHON MOACUCTEMbI, MOMEYAIOTCSA 3HAKOM «!».

1.3.5. XXypHan co6bITum

XKypHan cobbITnin oTobpaxaeT nHgopmaumio 060 BCeX HewwTaTHbIX CUTyaLm-
AX, BO3HMKAIOLWMX B MpoLecce 3KCniyaTauum BbIYUCIMTENS, C yKazaHWeM npu-
YMHbI, AaTbl U BpemeHu Aencteust HC. HewrTaTtHble cutyaumm, oTobpaxaemble B
XypHane cobbITui, NoapasfensitoTcs Ha iBe YacTu:

" Ha cobbITus, CBsi3aHHblE C BbIXOAOM MapamMeTpoB 3a AOMYyCTUMble 3HaYe-

HUSA (FPaHUYHbIE YCINOBUS);
* Ha cobbiTVsA, BO3HUKAOLLME B NpoLecce aKcniyaTauum npudopa.

K cob6bITusiM, cBA3aHHbIM C BbIXOAOM NMapamMeTpoB 3a AOMNyCTUMble 3Ha-
YeHUsA, OTHOCATCA:

= BbIxod 06bEMa, TemnepaTypbl, AaBAEHUS 3a JONYCTUMbIE 3HAYEHWS;

=  BbIXOA4 HebanaHca pa3HOCTM YacoBbIX Macc 3a AONYyCTUMblE 3HAYEHUS;

= pasHOCTb YaCOBOro NOTpebNeHns TENMOBOW IHEPrUN MEHbLUE HYIS;

= OTCYTCTBME MUTAHUS Y PACXOAOMEPOB, MMEIOLLMX BHELLHEE NUTaHME.
HewTaTtHble cuTyauun, CBA3aHHbIE C BbIXO4OM MapaMeTpoB 3a [OMyCTUMbIE
3HayveHus, 3anucbiBatoTcs B XXypHan cobblTii oauH pa3 B Yac. Ecnv napameTp
B NpoLecce U3MepeHuii Bblllen 3a YCTaHOBMEHHble AONYCTUMbIE 3HAYEHUs, TO
BCE OAHOTUMHbIE CUCTEMHbIE MapameTphbl, a Takke NapameTpbl, BbIYUCIEHHbIE C
MX Mcnomnb3oBaHnem, ByayT nomeyatbCs B AaHHOW MOACUCTEME YYéTa, CMMBO-
namu «?» unu «!», B 3aBMCUMOCTM OT BbIOpaHHoro Tuna obpabotkm HC. [ns T0-
ro 4ytobbl onpefenqTb Kako MMEHHO napameTp gan owubky, Hago BOWTW B
KypHan cobbiTuii, B kKOTOpoM ByaeT oTobpaxaTbCcsa AasLuni ownbky napameTp.

K cobbiTuaM, BO3HMKaOLWMM B NpoLiecce 3KCniyaTauumn, OTHOCATCS:
= BKIIOYEHWE Npubopa;

= nopakntoyeHue USB;

= oTknoyeHne USB;

= BHELUHee NUTaHue NOAKITHYEHO;

= BHELUHee NMTaHne OTKITIYEHO;

= nepexoq B pexum « TECTy;

= BbIxo4 u3 pexunma «TECTy;

* CMeHa KOHdWrypaumm ¢ knasuaTtypbl;

" KOppeKuMs AaTbl U BDEMEHWU C KnaBuaTypbl;

= KOppeKuus BpeMEHM no kaHany ceasu (B pexxume TECT);

= OACTPOViKa BPEMEHM MO KaHany cBA3M (B paboyem pexvme);
= KOppeKuus TapndoB ANEKTPOIHEPTUN;

= KOppeKuus napaMeTpoB MHTepdenca cBa3uy;
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"  O4YMCTKa apXUBOB.
Co6bITus, BO3HMKatOLME B MPOLIECCE 3KCMyaTaumu, 3anuceiBatotcst B XKypHan
OAMH pa3 B MUHYTY. CobbITVSi B NepeyHe HanucaHbl B COOTBETCTBUM C MHOWKA-
umnen, BosHukawwen Ha XKKW Belancnutens npu nx HacTynmneHuu.

1.3.6. 3aWMLLEHHbIN XKXypHan

3alMIWEHHbBIV XypHan npeaHa3HayeH Ans XpaHeHWUst OaHHbIX 00 OCHOBHbIX
TEXHUYECKNX XapaKTepUCTUKax M HacTPOEUHbIX KO3 dULMEHTaxX BblYUCIUTENS,
n 06 Ux n3MeHeHUsIX B npouecce aKcnnyaTaumm npubopa. XypHan coaepxuT
KOHeYHoe Konum4yecTBO 3anucen paBHoe 4096, n He MmMeeT BO3MOXHOCTU
OYMCTKM MpU 3aMoNIHEHUM XypHana B npoLuecce aKkcniyartaumun. B xxypHan 3anu-
CbiBalOTCA crneaytolme cobbiTms:
= CMeHa Beca MMMyrbca, NPoM3BeAEHHAst C KnaBmaTypbl BbIYUCIIUTENS;
= cmeHa Tvna KUMT (UMT), nponsseaéHHas ¢ KnasmaTypbl BbIMUCIUTENS;
" MOEHTUMUKALMOHHBIN KOA KOHUrypaLuum Npu CMeHe CXeMbl U3MepPEHUS;
= yCTaHOBKAa AaTbl/BpeMEHM MO MHTEPENCHOMY KaHany CBA3WM NocpeacTBOM
BHELWHMX ycTponcTs (Hanmpumep, MK) B dopmaTte: gata/Bpemsi — 6bino,
fnarta/Bpemsi — cTano;
" ycTaHOBKa [JaTbl/BpEMEHM C KraBuaTypbl BblYMCIMTENS B dopmare:
narta/Bpemsi — 6bino, gata/Bpems — cTarno;
= kanubpoBoYHble koaddurumeHTbl ¢ KC npu kannbpoBke BblYUCIIUTENS.

3alWyLLEHHBIN XypHall aBTOMaTU4YECKU 3anofiHAeTCA Mpy NepBoHaYyanbHOM
KOH(PUrypMpoBaHUM BbluMcMTENs. B aanbHelwem niobble M3MEHEHUS KOH(M-
rypauun BbIMUCIUTENS aBTOMaTU4eCKU (PUKCUPYIOTCA B [JaHHOM >XypHarne.
KypHan BbiNonHeH B BAe HeCTUpPaeMoro apxmBa, Ha KOTOPbI He OAencTByeT
komaHga OyMcTKa apxXMBOB, NodaBaemas Kak MporpaMMHbIM MyTéM, Tak U C
KnaeuaTypbl BbIYMCTINTENS.

3allMLLEHHBIN XypHan MoXeT cogepxaTtb Ao 4096 3anucen. CeoboaHoe Konu-
YeCTBO 3anucel B XXypHane Ha Tekyllyl aaty otobpaxaeTrcs B MeHO ApXuB-
Hble AaHHbIe B CTPOKE 3aLUMLLEHHOrO XypHana, pucyHok 3.4. Hanpumep:

+ 3awwmweH. xypHan 4070

20e: 4070 - konuyecmso c800600HbIX 3anucel 8 3awjuuéHHOM XypHane Ha
OaHHbIl MOMEHM 8peMeHU.

[Mpy NonHOM 3anofnHeHUM 3aULLEHHOIO XypHana BblYUCIMTENb NPOAOIKaeT
paboTaTb, OAHAKO 3anpeLlaeT BO3MOXHOCTb KanMbpoBok npnbopa, CMeHbl Bpe-
MEHW N HAaCTPOWKN KoHdurypaumu. MmybuHa xypHana B 4096 3anvcen no3sorns-
eT obecneunTtb HopmasnibHoe (PyHKLMOHUPOBAHUE BbIYUCIIUTENSA B TeYEHUe
BCero cpoka cnyxb6bi npubopa.
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1.4. MIPOrPAMMHOE OBECIMNEYEHUE

[porpammHoe obecneveHne BbIYUCIINTENS SIBNSIETCS BCTPOEHHbIM N Nnepesa-
rpy>kaembiM. B nonb3oBaTenbCkOM U CBSA3HOM UHTepencax BblHMCAUTENSA OT-
CyTCTBYIOT npouenypbl MOANMKaLMM HAKOMMEHHbIX apX1BOB.

lMporpammHoe obecneveHne pasgeneHo Ha MeTPOSIOTMYECKM 3HAYVMYHO U
METPOSOrMYECKN He 3HAYMMYHO YaCTU:

" K MeTPOJIOrMY4EeCKN 3HAYMMOM HaCTM OTHOCHATCH MPOrpammHble MOAYMK,
BbINOMHSAOWMNE PYHKLMN:
= cbopa, nepegayu, ob6paboTKkM, XpaHeHUs U MNpeacTaBneHus U3Mepu-

TenbHOW MHOpMaLuu;

" MAeHTUdMKALMKN 1 3awmUTbl MPOrpamMmmMHOro obecnevenus;

= K METPOMOrnvecKkn He 3HAYMMOW YaCcTU OTHOCHATCSA NPOrpaMMHbIE MOAY-
nnm MeHto npubopa:
=  dopmaTta oTobpaxeHWs AaHHbIX;
= CTPYKTYpPbl KOMMYHMKaLMOHHOIO NPOTOKONA.

MeTpornornyeckn 3Haummas 4dactb MO BbluMCIMTENA MMEET BO3MOXHOCTb
npoBeAeHus naeHTudmrkaumm NnocpeacTBoM MHTepdeca cBs3n, a Tak e oTob-
paxaeTcs Ha KK B meHto npubopa.

MaoeHTudmrkaumoHHble AaHHble, NpeacTaBrneHHble B Tabnuvue 1.2, BKMOYaOT B
cebs nHopmauuio:
* 0 HOMEepe Bepcun — naeHTugmrKaLmoHHom Homepe MO;
* 0 undposoM naeHTudurkatope MO — KOHTPONBHOW CyMME UCMOMHSEMOro
kopa.

Ta6bnuya 1.2 — MldeHmugbukauyuoHHbIe 0aHHbie 1O ebiducumens

UpeHTUMKaLUMOHHBbIE AaHHbIe 3HauveHue
UpeHTndukaumoHHoe HaumeHoBaHue MO KapaT-308
Howmep Bepcumn (npgeHTMdmKaumoHHbIN Homep) MO 8.2
LUundposon naentudukartop MO (KC ncnonHsemoro koaa) 0x12C8
Anroputm BbluucrieHus undpoBoro nHaeHtudm-katopa No CRC16

JocTyn K M3MeHEeHU0 NapameTpoB U KOHUIypaumMmn BblYUCIIMTENS 3aLUULLEH
nnombamu, ycTaHaBnMBaeMbIiM1 Ha KOpnyc npu npubopa (cmotpute pasgen 1.6
HaCTOSILLLEro pPyKoBOACTBA).

YpoBeHb 3aLUMTbl MPOrpamMMHOro obecrneyeHunst BbIMUCIUTENS OT HenpeaHamMme-
PEHHbIX 1 NpegHaMepPeHHbIX M3MEeHEHUI — «BbICOKUI» no P 50.2.077-2014.

1.5. KOMMYHUKALIMOHHBIE BO3MOXXHOCTHU

B Bbluucnutene ucnonb3yetcs npotokon obMeHa Modbus RTU, npu nomolum
KOTOPOro OCYLLECTBMSIETCS OOCTYM K TEKYLWUM, apXMBHbLIM, CIYyXeOHbIM 1
HacTpoeyHbIM napameTpam npubopa. O6MeH gaHHBIMU MEXAY BbIMUCIIUTENEM U
BHELLUHMM YCTPOMNCTBOM MOXET NMPOV3BOANTLCS:

" MO BCTPOEHHOMY OMTUYECKOMY MHTepdency yepes ontoronosku: RS-232

unn USB;

" MO KOHTAKTHbIM MOCrefoBaTeNbHbIM UHTEpdericam:

= yepes oavH 13 TPEX MHTepdencos RS-485, RS-232, M-Bus;
= no uHtepdency USB;

" 1o pagunouHTepdeincy.
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PucyHok 1.3 — KoMMyHUKaUUOHHbIE 803MOXHOCMU 8bI4UC/IUMETIS
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MopkntoyeHne Ko BCeM ykasaHHbIM MHTepdencam (KpoMe MOAKMYEHUN KOH-
TaKTHOrO MHTepdenca 4vepe3 KNeMMHble COeAVHWUTENW MnaTtbl MOOKMHOYEHUI)
ocylecTBnsieTc cBoboAHO 6e3 BCKPbITMS Kopryca npubopa, CHATUSI KaKux-
nmbo nnomb6 n orpaHuymTENEn.

Mpn peanu3auun NOAKMIOYEHUA Ha BHellHeMm ycTpomncTse (Hanpumep, [1K)
OOMKHO ObITb YCTAHOBMEHO Creunanv3npoBaHHOe nporpamMmMmHoe obecneveHve,
Hanpumep, KAPAT-KoHdurypaTop, JIOPC-YYET.

KOMMyHVIKaLlVIOHHbIe BO3MOXHOCTU BblHUCIINTENA NOKa3aHbl Ha PUCYHKe 1.3.

CkopocTb nmepefjavnm [aHHbIX OnpefenseTtcs npu  KOHUIypupoBaHUu
BblMMCIUTENS N MOXeT cocTaBnATk 1200, 2400, 4800, 9800, 19200 6uT/c.

NMPUMEYAHMUE!

lMpn BbIGOpe ckopocTM obmeHa AaHHBIMM HEOOXOAMMO PYKOBOACTBOBATLCS
OrPaHUYEHUAMW, HanaraeMblMi annapatHbiMM  CpefacTBaMy  MHTepdenca.
Hanpumep, ckopocTb nepefaym gaHHblx No nHTepdercy M-Bus He npeBbilaeT
4800 6ut/c, a ans nHtepderico RS-485 nnn USB ckopocTb nepedayn AaHHbIX
MOXeT ObITb Ao 19200 6uT/c.

1.5.1. O6MeH gaHHbLIMU NO ONTUYECKOMY UHTepdency

BcTpoeHHbI onTUYEeCcKMn MOPT, CMOTPUTE PUCYHOK 1.3, BbINOMHAET (PYHKUUN
6GeCcKOHTaKTHOro uanyeckoro uHTepderca, obMeH OaHHbIMU, MO KOTOPOMY
MeXay BblYMCIMTENEM U KOMMBIOTEPOM OCYLLECTBMSIETCS NOCPEeaCTBOM ONTOro-
nosok RS-232 unn USB.

OnTtoronoBka RS-232 nossonsieT npon3BoauTb 0OMEH AaHHbIMW ABYMS CMO-

cobamu:

" [aHHble C BblYMCIMTENs nepefarTcst No uHTepdency RS-232 Ha nynbT
nepeHoca fanHbix Jlyd-MK n coxpanstorca B ero namatu. C Jlyy-MK unH-
dopmauus nepenaétces Ha MK no nHtepdency USB;

= [aHHble C BblMUCIUTENS nepefatTcs no uHtepdency RS-232 Henocpepn-
ctBeHHO Ha [K, ecnu Ha komnbloTepe yctaHoBrneH COM-nopT ¢ AaHHbIM
NHTepdercom.

OntoronoBka USB nosBonseT nepenaBaTb AaHHble C BbIYMCIUTENS HEMo-
CpeacTBEHHO Ha KOMMboTep no nHTepdency USB.

CkopocTb nepeAayy AaHHbIX MOCPEeACTBOM ONTUYECKOro MHTepdelnica cocTas-
nset 4800 6ut/c. OnTnyecknn nHTEpdENC ycTaHaBNMBaeTCa Ha BCE WUCMOSHe-
HUS1 BbIYUCTIUTENEN.

[ns nepefayn faHHbIX ONTOrOMIOBKA YyCTaHABNUBAETCA HA BCTPOEHHBIN ONTU-
YeCKUI MopT, KOTOPbIA PaCMONOXEH Ha NMULEBOW CTOPOHE KOpryca Bbl4MCIIUTE-
nsi, MpU 3TOM BbICTYN Ha KOPMyce OMTOronoBkM (huKcHMpyeTcs B creumansHOM
dukcupytoem nase, pucyHok 1.3.

1.5.2. O6MeH AaHHbLIMU NO KOHTAKTHbLIM UHTepcencam

O6MeH JaHHbIMU MeXAy BbIMUCIIUTENEM U KOMMbLIOTEPOM MO MHTepdercam
USB, RS-232, RS-485, M-Bus ocyLiecTBnsgeTca Yepes KOHTaKTHbIM nocnegosa-
TENbHbIN NOPT, UMEKLWUNA TpU 06 beAMHEHHbIX BbIBOAA:

= pasbeMm USB-B (pucyHok 1.2, no3numnsa 2);

=  pasbém MUP (pucyHok 1,2, nosuums 10);

= nnaTty noaknYeHunn (pucyHok 1.2, noamumns 18).
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Tvn nopTta onpefensieTcs TUNOM YCTAHOBIEHHOMO B BblUMCNUTENE MHTepdenca
1 (PM3NYECKUM KOHTaKTHbIM MHTEPdENCOM KOMMNbIOTEPA.

[NogcoeanHeHne BbIMUCIINTENS K KOMIMbIOTEPY OCYLLLECTBASETCS:
= yepe3 pasbéMm USB-B — nocpeactsom crangapTHoro kabens USB A-B
(cmoTpuTe pucyHok 1.3);
= yepes pa3béM MUP — nocpeacteom kabens MDN, cBo6oAHbIN KOHEL, KO-
TOPOro OKaH4YMBaEeTCs He pacnasHHbIMU BbiBogamMu (pucyHkun 1.3 n 1.4);
= Yepes nnaty NOAKIMIOYEHU — NOCpeacTBOM NPOBOAHOM NIMHUM  CBA3N, pU-
cyHkn 1.3 n 1.5. TpeboBaHua K NUHUN CBA3WM M3NOXEHbl B pasgene 2.4,
CMA®.421451.102 M.
Mpwn atom kabenn USB A-B 1 MDN BXOASIT B KOMMJIEKTHOCTb MOCTaBKM BblYMC-
nurtens.

1.5.2.1. O6MmeH AaaHHbIMU o uHTepdency USB

O6MeH JaHHBIMU MeXAdy BbIYMCIMTENEM M KOMMbITEPOM MO WUHTEpPdENCy
USB, pucyHok 1.3, Bo3mMoXeH nocne yctaHoBku Ha K gparisepa USB (opaviBep
USB HaxoauTcs Ha cavnte HIMNO KAPAT). KomnbioTep nocne ycTaHOBKU ApaiiBe-
pa BOCMpUHMMAET KaHan CBA3W C BbluMcnutenem kak suptyansHein COM-nopt
n paboTaeT C HMM 4epe3 crneunanusvpoBaHHble MpPOrpaMMbl, Hanpumep,
KAPAT-KoHdurypatop u 1. n.

MopkntoyeHne k nHTepdericy USB ocyuwecTtensieTca depes pasbem USB-B,
pPacnosnoXeHHbIV B IEBOM BEPXHEM YIITy NMLIEBOV NaHEeNu BbIYUCIIUTENS.

CkopocTb o6bmeHa gaHHbIMM o USB cocTaensieT Ao 19200 6ut/c. NHTepdeiic
USB ycTaHaBnvMBaeTcs Ha BCe UCMOSTHEHUSI BbIYUCTIUTENEN.

K ogHomy USB-nopTy MK MOXHO NOAKMOYNTL OAUH BblYUCTIUTENb.

1.5.2.2. O6meH AaHHbIMU No uHTepdency RS-485

[MoakntoyeHre BbIMMCIUTENSA K KOMMbIOTEPY MO MHTepdency RS-485, pucyHok
1.3, no3BonsieT Npon3BoANTb OOMEH AaHHbIMU MEXAY BbIYUCIIUTENEM N KOMMb-
toTepoM. MoaknoyeHne MoXKeT OCYyLLECTBATLCA OQHMM U3 BYX CNOCObOB:

"  MOCPeaCcTBOM 7-MW KOHTAKTHOrO MHOTO(YHKLMOHANBHOro MHTepdercHOro
pazbema MUP kabens MDN. KaGenb MDN BxoasaT B KOMMMEKT MOCTaBKU
Bbluncnutens. MapkupoBka pasbéma MUP 1 HepacnasiHbIX BbIBOLOB Ka-
6ens MDN nokasaHa Ha pucyHke 1.4. Po3eTka MHOroyHKLMOHaNbLHOro
nHTepdericHoro pasbema MWUP pacnonaraetcd B NpaBOW HWKHEN 4acTu
(Ha gHuWLLEe) Kopnyca BblYUCAUTENS.

KoHTakT LUenb Mapkupogeka

1 +24B KpacHbin

2 -24B 3enéHbin

3 - YépHbIn

5 Shield (RS-232 (GND)) CuHuA

6 B (RS-485, RS-232 (RxD), M-Bus1) KénTtbin

7 RB (6annacTHbIi pe3ucTop) Benbin

8 A (RS-485, RS-232 (TxD), M-Bus2) | KopuuHeBbIv

PucyHok 1.4 — [1o0knroyeHue 8blquCcIuUmerns K KOHmakmHbiM uHmepgbeticam
yepes pazvém MUP nocpedcmeom kaberns MDN

*  nocpeacTBOM MPOBOAHONM NMUHMK CBA3W, BbIBOALI KOTOPOW NoAKmoYatoTes K
KNeMMHbIM coeauHUTENsIM MHTepdeica, pacrnosfioXXeHHbIM B NpaBon YacTu
nnaTbl NOAKNHOYEHUN, PUCYHOK 1.5.

HMNO KAPAT www.karat-npo.ru


http://www.karat-npo.ru/

CMA®.421451.103 P3 | P3 — PykoBOACTBO NO 3KcnyaTauum

Mpy nogknioYeHUn BbIMUCAUTENSA K KOMMNbIOTEPY NO uHTepdency RS-485
HeobxoaMMo:

= ana obecneveHns NUTaHus MHTepdenca NOAKMOUYNTb BHELLHUA UCTOYHUK
MOCTOSIHHOIO TOKa HanpshkeHvem (24+12) B k knemmam «+», «-» nnatbl
MOAKIMIOYEHNI NN COOTBETCTBYIOLMUM BbiBOAaM kabens MDN;

= [Ons cornacoBaHus curHanoB wuHtepdgenca ¢ COM unm USB-noptom
KOMMbtoTepa, criedyeT MOAKMoYaTb JIMHWUIO CBA3WM WHTepdenca RS-485
K KOMMblOTEPY MOCpeAcTBOM npeobpasosaTtens uHTepdenca (KoHBepTepa)
RS-232/RS-485 unn USB/RS-485.

ool [esooel [e®

:: meeoeo o
v4 S 24B

P 6 AL Tl N T4 3 g . -] 82

W%WWW%%OO@W :
@OdFDé%5600588®®o ooé%%@%%%ﬁ
N P 2

MNnaTta nogkn4eHU BbluMCNUTENs Hl ;\-
| —— 30Ha nogknoyeHun (UM) ﬂ-}
30Ha nogKnoyYeHue UHTeptheACOB
WnTepdreric RS-485:
A, B | kneMMbl nogknoveHUs NMHUIA UHTepenca
RB |knemma nopgknouyeHusa GannacTtHoro peauctopa
Shield | knemma noaknYeHUA 3KpaHa
+24 | knemmbl NnogaYm BHELWHEro NnuTaHuA uHtepdenca
Wutepdenc RS-232:
A KneMma noaknyeHus nuimm TxD
B KneMma nogknyeHus nuHum RxD

Shield| knemma o6wero npoeoga GND
124 | knemMmbl Nogavun BHELWHEro NMTaHWA MHTepdenca

0000000000
I+ 1008000000

<o g|jom

FaY

l

H0000000000000

I WHTepdenc M-Bus:
P?;:::rg;’lp A |knemma noakn4YeHusa nuHMKn uHtepcenca M-Bus2
Bun caepx!y B |knemma nogknioveHus nuHum untepcheiica M-Bus1

PucyHok 1.5 — [odknroyeHue eblquciumerns K KOHmakmHbIM uHmepgeticam
rocpedcmeom rnpo8odHOU SIUHUU C8513U

CkopocTb obmeHa gaHHbiMK cocTaBnseT go 19200 6ut/c. NHTepdeic ycTa-
HaBnMBaeTCA MO 3akady MnoKynaTens, KOTOpoMy MpefocTaBrnseTcs BblOop u3
TPEX KOHTaKTHbIX MHTepdencos RS-232, RS-485, M-Bus.

K ogHomy COM wnn USB-nopTy KOMMbOTEPA MOXHO MOAKMOYUTL Ao 247
00beaUHEHHBIX B ceTb BbluMcnutenen ¢ uHtepdericom RS-485. [laHHas ceTb
pa3buBaeTca Ha CErMeHTbl, KaXabli U3 KOTOPbIX MOXET codepxaTtb A0 64 npu-
6opoB. CermeHTbI CETM NOCnefoBaTeNbHO CoeaMHSTCA Mexay coboi nocpen-
ctBom penutepos (cmoTpute NMPUNOXEHUE B, CMA®.421451.102 VIM).

Bbluucnutenu KAPAT-308
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1.5.2.3. O6MmeH gaHHbIMU No uHTepdency RS-232

MoakntoyeHre BbIYMCIUTENS K KOMMbOTEPY MO MHTepdency RS-232, pucyHok
1.3, no3BonsieT Npom3BoaANTbL 0OMEH OaHHBIMU MeXAy BbIYUCIUTENEM U KOMMb-
I0TEPOM, KOTOPbIN MMeeT OauH unun Heckonbko COM-nopToB. lMoakntoveHne Mo-
XeT OCyLLEeCTBNATLCA OQHMM U3 iBYX CNOCOBO0B:
= OCPEeACTBOM 7-MU KOHTAKTHOrO MHOTrO(YHKLMOHANbLHOrO MHTEPdENCHOro
pasbema MUP kabensa MDN, pucyHok 1.4;

"  ocpeacTBOM MPOBOAHONM MUHWUM CBSA3M, BbIBOAbI KOTOPOW MOOKMHOYATCS K
KNeMMHbIM COeQUHUTENAM MHTepdernica, pacrnonoXeHHbIM B NPaBoi YacTu
nnaTtbl NOAKIMHOYEHUIA, pUcyHoK 1.5.

Mpu wncnonb3oBaHun nHTepdenca RS-232 Bbluucnutens HeobxoamMmo noa-
KMOYUTb K ICTOYHMKY MOCTOSIHHOTO ToKa (24 + 12) B.

CkopocTb 0bMeHa AaHHbIMK cocTaBnsieT Ao 19200 6uT/c.

K ogHomy COM-nopTy KOMMbOTEPA MOXHO MOAKIOYUTL OAUH BbIYUCIUTEND.
Ecnu Ha komnbloTepe ycTaHoBneHo Heckornibko COM-nopToB, TO K HEMY MOXHO
NOAKIMYNTL CTOSBKO e BbluMcnnTenen ¢ nHtepdgericom RS-232.

1.5.2.4. O6MmeH AaaHHbIMU No uHTepdercy M-Bus

[MopkntoyeHne BblUUCIIMTENS K KOMMbOTEPY MO UHTepdericy M-Bus, pucyHok
1.3, no3sonsieT Npom3BoAnNTbL 0OMEH OaHHBIMU MeXAYy BbIYUCIUTENEM U KOMMb-
toTepoM. MogknoyeHne MoOXeT OCYyLLECTBNATLCS OOHMM U3 BYX CNOCODOB:
®  OCPeACTBOM 7-MU KOHTaKTHOrO MHOrO(YHKLMOHAanbLHOro MHTepdencHoro
pasbema MUP kabena MDN, pucyHok 1.4;

= OCpeacTBOM MPOBOAHOW MUHWUM CBSA3M, BbIBOAbI KOTOPOW MOOKMHOYAOTCS K
KNeMMHbIM CoeAuHMTENAM MHTepdenca, pacnonoXeHHbIM B NPaBoW YacTu
nnaTtbl NOAKITHOYEHUIA, pUcyHOK 1.5.

[ns cornacoBaHusi curHanoB uHTepdenca M-Bus ¢ COM-nopTtom KomnbloTe-
pa, cneagyeT MOAKIKYaTb BbIYUCIUTENb K KOMMbOTEPY MOCPELACTBOM KOHTPOS-
nepa wuHbl M-bus-10 nnn M-bus-50:

= K KOHTponnepy M-bus-10 moxHo nogknmountb Ao 10 BbluMCMTENEN C UH-

Tepdericom M-Bus;
= K KOHTponnepy M-bus-50 moxHo nogknountb Ao 50 BbluMCAUTENEN C UH-
Tepdericom M-Bus.

CkopocTb 06MeHa AaHHbIMK cocTaBnsieT Ao 4800 6uT/c.

K ogHomy COM-nopTy KOMMbOTEPa MOXHO MOAKMOYMTE A0 247 0ObeaVHEH-
HbIX B Ce€Tb Bbluncnutenen ¢ uHtepdericom M-Bus. O6beamHeHne npomcxoaut
nyTéM nocregoBaTeNbHOrO CoeAUHEHUS B CeTb kKOHTponnepoB M-bus-50 (cmoT-
pute NMPUNTOXEHUE B, CMA®.421451.102 NM). KoHTponnepbl M-bus-10 B
CeTb He COefMHAOTCS.

1.5.3. O6MeH gaHHbIMM NO paguouHTepdency

[NogkntoyeHne BblYUCIIMTENS K KOMNBIOTEPY MO paguouHTepdency ocyLlecTs-
nseTcsi NOCpeacTBOM YCTaHOBKM Moayns paguovHTepdenca KAPAT-929 B kom-
MYTaLUMOHHbIA OTCEK BblYMCIUTENS (CMOTPUTE PUCYHOK 1.2, no3unums 21).

Mopynb paguouHTepdenca KAPAT-929 ycTaHaBnmBaeT ABYXCTOPOHHUIA Mpo-
3payHbI paguokaHan CBA3u:
= Mexay BbluucnutenemMm u kommyHukatopom GSM/GPRS KAPAT-902. [a-
nee o6MeH JaHHbIMU MeXAy BblYUCIIMTENEM U KOMMbIOTEPOM MPOUCXOAUT
no ceTsiM coTtoBon cBA3n ctaHgapta GSM/GPRS;

HMO KAPAT www.karat-npo.ru
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= mexay Bblumucnutenem u paguoagantepom USB KAPAT-920, koTopbin no
nHtepdercy USB nogknioyaeTcs K KOMMNboTepy.

KommyHukaTop KAPAT-902 n pagunoagantep KAPAT-920 moryT onpaiumsaTth B
30HEe JeNCTBUS paamoceTn fo 32 BblYUCIUTENEN C pagnonHTepdencom.

Mopynb pagmonHTepderica KAPAT-929 npuobpeTaeTcs oTAENbHO U ycTaHaB-
NMBaeTCs KIMMEHTOM CaMOCTOATENBHO.

1.6. MAPKMPOBKA U NNOMBUPOBAHUE
1.6.1. MapkupoBka

Ha nuueByto naHenb BbIYUCANTENS HAHOCATCA cneaytolime o6o3HadYeHus:
* HammeHoBaHue npubopa — BblumMcnmTens KAPAT-308;
= Haknevika (pucyHok 1.2, no3uumsa 6), Ha kKoTopor oTobpaxaeTcs:

=  HaumeHoBaHue npunbopa;

= TUN (TVNbl) BCTPOEHHbIX (N3NYECKNX MHTEPXENCOB;

=  3aBOACKON HOMEp BbIYUCIINTENS;
*  3HaK YTBEPXOEHUS TMNa CPeACTB U3MepEeHUn (pucyHok 1.2, nosuums 5);
= CcTpaHa npoussoguTens — Poccus;
= npaBooGnagatens — HMNO «KAPAT».

Ha 60oKkoByt0 NOBEPXHOCTb KOPMyCca BbIYMCIIUTENSA HAHOCUTCSA MapKMPOBKa:
= npegnpuaTne-nsrotosutens OO0 HIMM «YpantexHonorusy;

= BUA NUTaHUS — CUMBOM NUTAHUS NOCTOSIHHBIM TOKOM;

®  HOMMHanbHOE 3HAYeHue HanpsbkeHnsa nutadus, Un = 24 B;

=  HOMWHanbHasa MowHocTb, P =2 BT.

MapkunpoBKa TpaHCNOPTHOW Tapbl NPOU3BOAMTCA HAAMUCAMMN B COOTBETCTBUMN C
FOCT 14192.

Ha tutynbHom nucte MNC n P3O BbluMCNUTENS HAHOCUTCS 3HAK YTBEPXAEHMWS
Tuna CU B cooTBeTcTBUM C TpeboBaHusmu MNP 50.2.107-09.

1.6.2. MnombupoBaHue

MnoMGupoBaHne BbIMUCIIUTENST MPOU3BOAUTCS C LENbl MNpeaoTBpalleHnst
HeCcaHKLMOHNPOBAHHOIO BMeLLIaTeNbCTBA B paboTy NOBEPEHHOro, HaCTPOEHHOTO
W 3anylweHHoro B 3KchnyaTauuio npubopa. KoHCTpykums  BbluMcnvTens
npegycMaTpuBaeT [Ba YPOBHS MNOMOGUpPOBaHUS.

YpoBenb 1 — nnombon OTK npepnpuatua-usrotoButens (pucyHok 1.2,
no3vumsa 17) n nNnoMBon ¢ OTTUCKOM MOBEPUTENBHOIO KnermMa (pucyHok 1.2,
nosvuuma 12) sawmwiaeTtcs OT BCKPbITUS KOPMYC BbIYUCIWUTENS, B KOTOPOM
HaxoAUTCA 3MeKTPOHHbIM  6rnok npubopa. [1nombbl  usrotaBnuBatoTCs U3
paspyLualoLeica caMmoknesiuenca bymarn, M HakneumBaloTCs Ha camopesbl,
KOTOpble COeOMHSIIOT BEPXHUIA N HUXKHUIA NMOMYKOPNYC BbIYUCIUTENS.

YpoBeHb 2 — nnombori (nnombamu) 3anHTEPECOBaHHOW CTOPOHbI BbIYMUCIN-
Tenb 3aluLiaeTcsi OT BCKPbITUS Mocrne MoHTaxa. [Ans nnombupoBaHus npeny-
CMOTpPEHBI crieunarnbHble NIoOMOMPOBOYHbLIE MPUNMBLI C OTBEPCTUSMU (PUCYHOK
1.2, no3uuns 13) KOTopble pacnonaralTcs B KpbILLKe KOpnyca 1 BepxXHeM nony-
kopnyce npubopa.
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1.7. YNAKOBKA U KOMIMJIEKTHOCTb NMOCTABKU

BbeluncnvTens ynakoBbiBaeTCs B KApTOHHYHO KOPOOKy. MNepen yknaako:

= BblYMCNUTENb NOMELLAETCH B NaKeT U3 NOMUITUIIEHOBON MNEHKK;

= 9KcnnyaTaumoHHasa aokymeHtaums (P3, MNC) nomelaoTca B Apyron naket
13 NONMITUNEHOBON MIEHKMN.

Ha ynakoBo4Hyto KOPOBKY HakrnenBaeTCsi 3TUKeTKa, KOTOpasi COOAEPXUT Creay-
toLLYH0 MHCpopMaLIO:

"  MOSIHOE YCMNOBHOE 0603HAYEHNE BbIYUCTIUTENS;

= [aTy BbIMycKa;

"  HauMeHOBaHWe U TOBaPHbIN 3HaK NPEAnpPUATUS-M3rOTOBUTENS;

" ajpec U KOHTaKTHasi MHhopMaLmsi NpeanpUsTUS-U3roTOBUTENS.

B KOMNNEeKTHOCTb NOCTaBKX BbIYUCINTENS BXOOMUT:
Bbiumcnntens KAPAT-308, CMA®.421451.103;
nacnopt, CMA®.421451.103 INC;

pykoBoacTBo no akcnnyaTaumn, CMA®.421451.103 P3;
meToauka nosepku, M 12-221-2015;

kabenb MDN, MCTW.465645.002;

kabenb USB A-B.

MHCTpykuun:
* 10 MOHTaxy Bbluncnutenen CMA®.421451.103 NM;
* 0 HacTpovike BbluMcnuTenen ¢ knasnatypsl CMA®.421451.103 UH;
a TaKke, MporpamMmMbl, yCTaHaBNMBaeMbIE Ha KOMMNbIOTEP, AN obecneveHns ero
paboTbl C BblMUCAUTENEM:
= pgpaviBepbl USB — obecneynBaloT NOAKNOYEHUE BbIYUCIIUTENSA K KOMMbHO-
Tepy vepes nHtepderic USB;
= KAPAT-KoHurypatop — nporpaMmma Ans KOHUryprpoBaHus (HaCTpOWKK)
BbIYMCIIUTENS;
HaxogsaTcs B cBoOGOAHOM [OCTyrne Ha oduuuanbHOM carTe MNpou3BOAMTENS
www.karat-npo.ru.

[lononHUTeNbHO B KOMMIEKT NOCTaBKU BbIYUCAUTENS MOTYT BbiTh BKIOYEHDI:
= moaynb paguounHTepdernca KAPAT-929, CMA®.465419.001;
koMmmyHukaTop GSM/GPRS KAPAT-902, CMA®.426441.025;
onTtoronoska USB, MCTIN.426441.023;

nynbT nepeHoca aaHHbIx Jlyd-MK, MCTW.426479.003.01;

onTtoronoBka RS-232, MCTW.426441.016.

Mpy TpaHCNOPTMPOBAaHWM, yNakoBaHHbIE Ha 3aBOAE BbIMUCNUTENM, HEOBXOAM-
MO MOMECTUTb B TPAHCMOPTHYO Tapy — Awmk no FOCT 5959 nunn FTOCT 2991.

1.8. TAPAHTUMHbIE OBA3ATENLCTBA

B npouecce TpaHCMOPTUMPOBaHWS, XPAHEHWUS, MOHTa)xa W 3KCnyyaTauuy Bbl-
yncnuTens, noTpebutens OOMKeH crneaoBaTh YKasaHWsIM COOTBETCTBYHOLLMX
pa3fenoB HacTosiwero PO, MHCTPYKUMIA MO MOHTaXyY 1 HacTpolike npudopa.

Mpu cobniogeHnn Tpeboanun B[, NpoM3BOAUTENb rapaHTUPyeT HOPMarnbHYHO
paboTy BblYMCIIMTENSA B TeYeHUe 4-X neT co AHA npoaaxu npubopa npeanpu-
ATUEM-U3rOTOBUTENEM.

MoapobHo rapaHTuiiHble obsi3aTenscTBa NPeanpUATUS-U3roTOBUTENS OMUCHI-
BalOTCH B NacrnopTe BblYUCIUTENS.

HMO KAPAT www.karat-npo.ru
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2. NOAroToBKA K UCIMOJIb3OBAHUIO
2.1. PEXXUMbI PABOTbI

BbluncnuTens yHKUMOHMPYET B OA4HOM U3 OBYX PeXMMOB paboTbl:

" nonb3oBaTeNibCKUN pexum — pabount pexum. B nonb3oBaTensckom
pexvMe BblYUCIINTENb NMPOM3BOAUT M3MepeHne, npeobpas3oBaHne, BblYMC-
fleHVe 1 apxuBMpoBaHue napameTpos. Bo3MOXXHOCTb KOH(UIYpMpPOBaHUSA 1
pefakTMpoBaHWA napameTpoB OTCYTCTBYeT. MckmoveHne cocTaBnstoT na-
pameTpbl, pedakTMPOBaHNE KOTOPbIX HE BMSAET Ha CXeMy N3MEPEHNs:
= KoHdurypaums cesasm (pasgen 3.5.3);
= Pexum paboTbl 3kpaHa (pasgen 3.5.9);
= KoHTpacTHOCTb 3kpaHa (pa3gen 3.5.10);

= pexum TECT - pexum HacTtpouikn. B pexume TECT npoussogutcs
noBepka M KOHMWrypmMpoBaHue (HacTpoiika) BbluvMcnuTens. lMapameTpsl,
HakannmBaeMble B apxuax npubopa npu pabote B pexume TECT, He
COXpaHsTCS.

Mepesoa Bbiuucnutensa B pexum TECT ocywecTBnseTca npu ycTaHOBKe
nepekno4yatensa pexuma paboTsbl npubopa (pucyHok 1.2, nosuvuusa 19) B noso-
xeHne TECT. lMepeBon BblMUCIUTENS B MONb30BaTeNIbCKUMA PEXUM OCy-
LLlecTBNSETCA 0OpaTHbIM NepemMeLleHNEM YKa3aHHOrO NepekrtoYaTens.

[ocTtyn K nepekntoyaTento pexrMa paboTbl OTKpbIBAETCS TOMBbKO MPWU CHATON
KpbilLke Kopryca Bblumcnutens (pucyHok 1.2, nosvuusi 7). MNMoatomy M3MeHUTb
HacTpoWiku paboTatoLlero BeluMcnnTens 6e3 HapyLUeHUss BTOPOro YPOBHS MiOM-
6upoBaHusi npubopa (pasgen 1.6.2 pykoBoACTBa) HEBO3MOXHO.

2.2. MEHIO BbIMUCITUTENA

MeHo BblUMCIMTENS COCTOUT U3 ABYX pasfenos CtapTtoBoro akpaHa v Oc-
HOBHOrO MEHI, CTPYKTypa KOTopbix oTobpaxaetcss Ha XKW Bblumcnutens.
WHdopmaums, cogepxallasca B MEHIO BbIYUCIMTENS, BO3HUMKAET Ha 3KpaHe B
BMAE Haanucen, umdp, CUMBOMOB U MUKTOrPaMM, KOTOpblE MOTYT MOSIBNATLCS,
N3MEHATBLCS M MCYe3aTb B MPOLECCe 3KChnyaTauum n Hactponku npubopa. O6-
Lasi CTPYKTypa MEHI0 BbIYMCIMTENS NpeacTaBrneHa Ha pucyHke 2.1.

CTapTOBbIN 3KpaH — CMAYXUT Ans oTobpaxeHus cnyxebHon uHdopmauuu,
XapaKTepusyloLLel TekyLlee COCTOsIHNE BblYMCTIUTENS.

OcHOBHOe MeH oTobpaxaeT peanusaumio YHKLMOHAmNbHbIX BO3MOXHO-
CTen, peanusyeMblX B BblMUCIIUTENE, U COCTOUT U3 TPEX pa3feros:
= MrHoBeHHble 3Ha4YeHMus;
= ApXuMBHble flaHHbIE;
= HacTtpoiiku npubopa.
Kaxabli U3 pa3genoB COAepXWT NocnefoBaTernbHO BbIBOAVMYK MHGOPMaLuIo,
OpraHn3oBaHHYO B BMAE BIIOXEHHOTO MEHI0, 1 OTBEYaeT 3a peanusauumio onpe-
OENEHHON YacTy PyHKLMOHarbHbIX BO3MOXHOCTEN npubopa:
= MrHOBeHHbIe 3HayeHusi — oOTobpaxalT Ha 9KpaHe BblYMCIMTENS
MrHOBEHHblE (TeKyLuMe) 3Ha4YeHUs u3MmepsieMblX (OUINYECKUX BENUYUH,
3aKOH(UIYpUPOBaHHbIX MpU HacTporke npubopa, M OOBbEAMHEHHBLIX B
nogcucTeMbl y4éta. 3HadeHnst oTobpaxaeMbix BENUYMH, OOHOBNSAOTCSA Ha
3KpaHe oavH pa3 B 10 cekyHz;

Bbluucnutenu KAPAT-308
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= ApXMBHbIe AaHHblEe — COXPaHAIOT B NaMATN BblYMCIMTENSA U oToBpaxatoT
Ha aKpaHe 3Ha4eHus PU3NYECKNX NapameTpoB ¥ NPOU3OLLEALIMNE CODbITUSA
3a OTYETHbIE UHTEPBarbl BPEMEHN;
= HacTtpouku npubopa — B 3aBUCUMOCTY OT pexuma paboTbl BblYUCIIUTENS
obecneyrBatoT peannsaunto crneayoLmx QyHKUWRA:
= B MOSIb30BaTENbCKOM pEeXVMe OTOOpaXKatoT KOHMUrypaumio (COBOKYnM-
HOCTb BCEX HACTPOEK) BbIYMCINTENS;
= B pexume TECT no3BomnsoT Npov3BoAWTbL PefakTUpOBaHWe HacTpoek
npubopa 1 NOMHy CMEeHy KOHUrypauum BblHUCAUTENS Kak NporpaMmm-
HbIM, TaK 1 Py4HbIM (C KnaBmaTypbl BblMUCNINTENSHA) cnocobamu

2.3. POPMUPOBAHUE MMEHWU NMAPAMETPA

Mpwv KOHPUrYPUPOBAHNM BbIMUCIIMTENS, B LIENSX YHUDMKALMMN apXMBHBIX 3anu-
CeN, COXpaHSAILWUXCA B pasnuyHbiX npubopax, pekomeHayeTcs hopMupoBaThb
nornb3oBaTenbCkMe MMeHa CUCTEMHbIX NapamMeTpoB Mo eAuHbIM Npasunam, Kak
npu KoHUrypuposaHum BelidmcnnTens ¢ MK, Tak n ¢ knasmatypsl.

MNonb3oBaTenbLcKMe MMeHa OAHOTUMHBLIX CUCTEMHbIX NapameTpoB PEKOMEH-
ayeTcst hopMupoBaTh B crneaytolliem Buae:

Vmsa napameTpa: X X X
Homep nosuumn B UMEHN: 1 2 3

roe: 1 — onucbliBaeT napameTphbl Mo UX PU3NYECKOMY CMbICIY:

= Q — TENnnoBOW 3HEpPrumn (TENOBOW MOLLHOCTW);

= G — macchl (MaccoBoro pacxoaa);

= V- ob6béma (06BEMHOro pacxoaa );

= T - Temneparypsbl;

= P — n3bblTOYHOro AaBneHus;

= C — 9neKTprYeCcKon aHeprum (ANeKTpUYEeCKorn MOLLHOCTI);

2,3 — oTobpaxalT nopsiAKoBLIN HOMep napameTpa, Nnbo ero undpobyk-

BEHHOe 0b0o3HaveHve:

= ecnM nopsgKoBbI HOMep napameTpa meHble 10, To nosuuma 3
B UMEHW napameTpa OTCYTCTBYeT, Hanpumep: V1, V2 n . n,;

* uncpobykBeHHOe 0603HaYeHNe yKa3biBaeT Ha TO, YTO nNapameTp
ABNAETCA CYMMOW, PA3HOCTbI0, CPeOHUM apudMeTUHECKUM UNnn
MMeeT OOroBOpHOE 3HayeHue (Temnepatypa, OaBreHue Xonon-
HOro McToYHuka). B Tabnvue 2.1 npuBoaMTCA NOMHLIM NEpeYeHb
CMMBOJIOB, MCMONb3yEMbIX NPY 3anncu MMeHU napameTpa.

Tabnuya 2.1 — Cumeoribi Orisi KOHGU2Ypupo8aHUs 8bIHUCITUMENS

Ne nos. Ucnonb3yemblie cMMBONbI
1 QlT|PIVI]IGIClI-=-1-1-T1-1-1-1-1-
2 2131456789 ]s|]ajd]x]n
3 1123|456l 7|8]9]0]|-]-|mwn]|-

[EEN

roe: s — CyMMa 3HayeHuit;
a - cpepaHee apudpMeTUYECKOE;
d — pasHOCTb 3HAYEHWUIA;
N — noanuTKa;
X,M — XOJNOAHbIA UCTOYHNK.
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Mpumep: paccMoTpuM anroput™ OPMUPOBaHWE WMEH OAHOTUMHLIX CU-
CTEMHbIX NapamMeTpPoB Mo hU3nYecKoMy napameTpy obbéma:

1 - v — 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
no 16 napameTpoB
roe: undpbl 1+ 6 — HOMep M3MepUTENbHOrO KaHana BblYUCIMTeNs;

cumBonbi v1 +v10 fiornyeckme MeHa OgHOTUMHBIX NapaMeTpoB;
cumBonbl V1 + Va1l — nonb3oBaTenbckue MMeHa OOHOTUMHBLIX napa-
METPOB.

Mpn HasHayeHnn NopsAKOBOro HOMepa napameTpa KoHdurypauum pekomeH-
AyeTcst BECTU HyMepaLuumio napaMeTpoB NocrneaoBaTenbHO, Npyu 3ToM:

HEeYE&THble HoMepa MNpucBanBaTb NapameTpamM, OTHOCALMMCS K noaatoLLe-
My TpyGonpoBoay;

YETHblEe HOMepa NpucBaMBaTh NapaMeTpam obpaTHoro TpyGonpoBoaa;

MpW HaNMM4YMN HECKOTbKMX OAMHOYHBIX TPYGONPOBOAOB NPOU3BOAUTL HyMe-
pauuio UX napameTpoB Mo NOPSAKY.

Takum obpasom, Ana nogatollero Tpybonposoga HoMepa napameTpoB Bceraa
oyanyt 1, 3,5 ... po 15, a gnsa obpaTtHoro — 2, 4, 6 ... go 16.

2.4. UHTEP®EWUC NONb30OBATENA

UHTepdhenic nonb3oBaTtensa obecneunBaeT NOMCK MHCpOPMaLUM BHYTPU MEHIO
Bbluncnutensa (pucyHok 2.1) n BbiBog €€ Ha akpaH XKW B Buge Hagnucew,
undp, 6ykB, 3HAKOB 1 MMKTOrpamMm. B 3aBMCUMOCTM OT YCTAHOBMEHHOMO pexuma
paboTbl BbIUMCIIUTENSA MHTEPENC nonb3oBaTens obecneymBaeT:

B NMOJIb30BaTeNIbCKOM peXume paboTbl — MPOCMOTP:

=  apPXMBHbIX, MTHOBEHHbIX, HapabaTbiBaeMbIX AaHHbIX W NPOU3OLLIEALLNX
COObITUIA;

= YCTaHOBIEHHOW KOoHdUrypaumm npubopa;

B pexume TECT — BbIiNonHeHne cneayroLwmx 4eNCTBUIA:

= pejakTMpoBaHWe napameTpoB U3 YCTAHOBIIEHHOW KOHMUrypaumu;

= PYYHOro KOHOUIypUpPOBaHUS BbIMUCTIMTENS C KIaBmaTypbl;

" OYUCTKN apXMBOB M KOH(UIypaLMM MEHIO BbIYMCIIUTENS.

YnpasneHue nHTepgencom ocyLLLeCTBNAETCA:

C MOMOLLIbIO KNaBuL (KHOMOK) yrpaBMieHnsl, PacrnonoXeHHbIX Ha NULEBO
naHenu BblIYUCIIMTENS;

[OBYX BUAOB Kypcopa, B onpeaenéHHbIX NyHKTax MeHo aBTOMaTUYeCKn WH-
avumpyemblx Ha akpaHe XKW BelumcnuTens, u nepemeLyatolimxcs no
3KpaHy Nnof AeVCTBUEM KNaBuLL yrnpaBeHus.

CocTaBHble YacTu uHTepderica Nonb3oBaTens nokasaHbl Ha pUCYHKe 2.2.
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PucyHok 2.2 — OpeaaHbl yrpasneHusi U KOMMyHUKayuu roslb308amesibCKo20

uHmepgelica

(DyHKLI,I/IOHaJ'IbHOG Ha3HavYeHne Knasull ynpasrieHna U KypcopoB BblHMCITNUTENA

onuncaHo B Tabnuue 2.2.

Tabnuya 2.2 — OpzaHbl yripasneHusi uHmepgelcom

KnaBuwm un
Pexum ®DyHKLMOHaNbLHOEe Ha3HaYyeHne
Kypcop
Pab6ouui |Bxoa B MeHI0 BbluMcnUTENS
BBO[, Bxoa B MeHo BbluncnuTens
TECT
[MpuHATL 3MeHeHne napameTpa
. |Mepexon Ha Gonee BbICOKUI YpOBEHb MEHIO (BMOTh 40 Bbl-
Pabounit X0fla U3 OCHOBHOIO MEHI0)
MEHIO BbIX0Z 13 MEHI0 BbIMUCIIUTENS
TECT
OTka3 oT peaKkTupoBaHusa napameTpa
Pabouun |Mepexon Ha ofiHy 3anncb B CTOPOHY NEPBOIA 3anucu
<« (BneBo)* TECT Mepexod Ha ogHy 3anucb B CTOPOHY NepBON 3aniucu
BbIGop pefakTMpyeMoro napameTpa, HaxodsLlerocs nesee
Pa6ouun |Mepexon Ha ofHy 3anvcb B CTOPOHY MocriedHel 3anmucu
» (BnpaBso)* TECT [Mepexop Ha ogHy 3anncb B CTOPOHY NocneaHen 3anucu
BbIGop pefakTMpyeMoro napameTpa, Haxoaswerocs npasee
Pabouun |Mepexon BHW3 Ha CriedytoLLuit MYHKT MEHIO
V (BHU3)** TECT Mepexoa BHU3 Ha CNEAYIOLWUIA MYHKT MEHIO
YMeHbLLeHNe 3HaYeHns pegakTupyemoro napameTpa
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Tabnuya 2.2 — OpzaHbl yripasneHusi uHmepgelticom (OkoHYaHue)

KnaBuwm un
Kypcop Pexum ®DyYHKLMOHaNbHOEe Ha3HaYeHue
Pabouun |Mepexon BBepx Ha CrieayoLWwumii MyHKT MEHHO
A (BBepx)** TECT Mepexop BBEpX Ha CEAYOLLMI NYHKT MEHI0
YBenuyeHne 3HaueHns pegakTMpyemMoro napameTpa
I |(povizBoaWT BbigeneHe CTPOKA
K co *kk
ypeop [} Mpoun3soauT BbiAeneHne Lmdpbl U1 3Haka

*— anl yOep)KaHuu Krnasuwu 8 Haxammom [10JI0XKeHUU rnapamempsbl asmomamu4ecKku re-
pemeuwaromcs e/1e80 usiu eripaso 8 3agucumocmu om muria Knasuwu.

o I7pu yOep)KaHuu Krasulwiu 8 Ha)kamoM rosioXeHuu rapamempsbl agmomMamu4yecku re-
pemewaromecs 8HU3 U/lU 88epxX 8 3agUcUuMoCmu om mura Kriasuwu.

*** — BHak Kypcopa rosisnisiemcsi Ha akpaHe XKKU npu ebibope kakoeo-rubo nyHkma  me-
HIO UITU MPU KOPPEeKkmuposKe napamempa.

[Mpn npoBedeHUN ¢ KnaBuaTypbl BbIMUCIIUTENS HACTPOMKU HOBbIX U pedakTu-
poBaHus, 3aKoHMUrypupoBaHHbIX paHee ¢ K napameTpoB, 3HayYeHUs1 HEKOTO-
pbIX NAapameTpoB, TaKMX Kak:

= Bec umnynbca;

=  BBO/J KOHCTaHTbI;

= HwxHsa rpaHuua;

= BepxHsas rpaHvua;

=  WHTepBan ycpeaHeHus;

= 3HayeHue Ha MYHUManbHOM TOKE;

= 3HayeHue Ha MakCUManbHOM TOKE 1 Ap.;

NpeacTaBnsAlTCA B BUAE OENCTBUTENbHONO BOCbMU3HAYHOrO Yucna, KOTopoe B
NCXOAHOM CcOCTOsIHUKM oTobpaxaeTca Ha XKW Bbluncnutens B Buae:
0,0000000
[nsa 3anucy ero 3HayeHMs B NamsaTb BbIUMCIIMTENS, HanpuMmep, TpebyeTca ycta-
HOBUTb BEC MMMNyrnbca paeHbii 10 n/uMn, Heo6XoOAMMO C MOMOLLbLIO KIaBuLL
<« vnn » HaeecTn Kypcop M Ha 3HaK AeCATMYHOW 3anAaTon «,» W HaxaTb Kna-
BULLY A, MPM 3TOM BMECTO 3HaKa «,» oTobpaxkaeTcs 3HaK «0»:
ofJoooooo0o0
Mpy nomoLum <« vnu P yCTaHOBUTL KYpCOpP Ha HyXHbIN paspsag: 0 0 ﬂo 00000
1 HaxaTb knaeuwy YV, BMeCTO 3Haka «0» oTobpakaeTcs 3HaK «,»:
00,000000
HaxaTtnem knaBuw A unm ¥V yCTaHOBUTb HYXHbI BEC UMMNYIbCa:
10,000000
(Oecatb) NMMTPOB M3MepsieMON cpeabl Ha OOUH MMMYIbC.

B MeHI0 BblYMCAMTENS MCNOMb3YTCS ONPeAenéHHbIe 3HaKkM 1 CUMBOJIbI, KOTO-
pble HECYT CneayoLLYy MHOPMAaTVBHYH Harpysky, pUCYHOK 2.3:

= [IK — napameTpbl 3anncaHbl B NaMsTb BbIYUCIINTENS NPU KOHUIYpUpoBa-
HMM C KOMMbBIOTEPA;

= KIJl — napameTpbl 3anvcaHbl B NaMsiTb BbIMUCIIMTENS NPU KOHOUIypupoBa-
HWM C KNaBuaTypbl;

= «+» — ecnu nepes HaUMEHOBAHMEM KaKkoro-nmbo napameTpa B MEHH Bbl-
YUCTINTENST CTOUT [AHHbIA 3HAK, TO 3TO 3HAYUT, YTO MaApPaMeTP COOEPXUT
BMNOXEHHOE MeHI0 6oree HU3KOro YPOBHSI.
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— [lonib308amenLCKUe UMeHa CUCMEMHBIX Tapamempos
Jlozuyeckue umeHa cucmeMHbIX napamempoe
— Mapamempbl codepxam enoxeHHoe MeHto

3a20/1080K MeHO

Kypcop ewidensem pedakmupyemyto yugpy
lMapamemp HacmpoeH c K
[Tapamemps! HaCMpPOeHbI € KNaguameyphbl =
Kypcop ebidensem pedakmupyeMyro CMPoOKy

UMnNynbLCHbIA BXOoA ] 1
— <
—>{ + KaHan f2 pVs2 Kn
| + KaHan [»f3 »V3 nK

txu orton cesoH [ 1

500000 0[f]°C

UMnynbCcHBIM BXOA | 1
+ Kanan f2 Vs2 KN jJe
+ Kanan f3 V3 nK I

HUHAukamop NpoKpymku - 603HUKaem Ha 3KpaHe, ecriu MeHto codepxum bonbuie mpéx

nyHkmoe. okasbieaem ApUMEPHOE MECMONONOXeHUe Mofb308amersi 8HYMpPU MEHHO.

B QanbHeliwiem Ha pucyHkax e daHHOM QOKYMEHMEe He MoKasbieaemcsi

PucyHok 2.3 — Hadnucu, 3Haku u cumMeosibi, omobpakaeMmble
8 MEHI0 8blyucIUMens

2.5. KOHOUTYPUPOBAHME (HACTPOMKA)

Beluncnurens asnsietca cBO60AHO KOHUIyprpyeMbiM Nprubopom, YTO No3Bo-
nsieT opraHn3oBaTb U BECTU KOMMEPYECKUIN (TEXHONMOrMYECKUiA) y4ET aHepreTu-
YeCKMX pecypcoB And Mnobbix cxem aHeprocHabxeHus. B npouecce HacTpowiku
(kOHMUrypUpOBaHUS) BLIMUCTIUTENS B HETO 3anucbiBaeTCs onpedenéHHas cxema

n3mepeHunda, ond 4yero HeOGXO,D,I/IMO BbINONMHUTbL cneayouine ,D,eVICTBVIﬂZ

* 3anucaTb B NamsaTb Npubopa Habop hr3nNYECKNX NapamMeTpoB 1 BapuaHTOB

X npuMeHeHus, HeobxoanMbIX Ans peann3aunm cxembl UBMEepPEHUA;

*  06beauHUTb, 3anuncaHHbie B NpuGop gmanyeckme napaMmeTpbl U BapUaHTbl

UX NPUMEHEHUS, B MOACUCTEMbI (MOACUCTEMY) YUETA;

= BBECTV B NamsiTb npubopa HeoGxoAuMble cryxebHble napameTpsl (4aTy,

BPEMS U T.M.).

3anucaHHasi TakuMm 06pa3oM cxeMa U3MePEHUs onpeaensieT anroputM paboTbl
BblYMCIIMTENSA, U oToGpaxaeTca B KapTe nmporpamMmupoBaHus, kotopasi cop-
MUpyeTcs Npu ero koHdurypuposaHum ¢ MK, pacnevatbiBaeTcs U XpaHUTCS Kak

MPUNOXEHUE A nacnopta Bbl4MCAUTENS.
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KoHdurypupoBaHue (HacTporika) BbIYMCAUTENS NPOBOAUTCH TOMbKO B peXumMme
TECT, ogHUM 13 oByx cnocobos.:

C KOMMNbKOTEPAa;
BPY4YHYIO, C KnaBuaTypbl BblYUCIIUTENA.

KoHdurypnpoBaHme BblYMCUTENSA C KOMMbOTEPA HEOOXOAMMO BbIMOMHATL B
cnegyoulen nocnegoBaTenbHOCTU:

yCTaHOBUTb Ha KomnbioTepe Apamsep USB (nporpamma HaxoguTtcs B

CcBOOOAHOM [OCTYrMe Ha canTe NpeanpuATUA-U3roToBUTENS);

yCTaHOBUTbL  Ha  KommnbtoTepe  nporpammy  KAPAT-KoHdwurypaTop

(mporpamma Haxogutcs B CBOOOAHOM [OCTyne Ha canTe npeanpuatus-

N3roToBUTENS);

npu HeobXOOAMMOCTU CHSTb MIOMObI C KPbIWKW KOpryca BblYUCIUTENS

(BTOpPOM YpOBEHb NNombuposaHus, cMoTpuTe pasgen 1.6.2);

OEMOHTMpOBaTh (CHATb) KPbILWKY KOprnyca BblMMCnUTENs (nosvumsa 7,

pucyHok 1.2);

nepeBecTV NepekmndaTenb pexnmoB paboTbl BbluMcnmTens (nosuuusa 19,

pucyHok 1.2) B pexxum TECT;

yepes pazbéM USB-B (no3vums 2, pucyHok 1.2) NoaknioumTb BbIMUCIUTEND

K KOMMbIOTEPY, MOCPEACTBOM cTaHaapTHoro kabenss USB A-B, koTopbii

BXOOWT B KOMMIEKT NOCTaBKM BbIMUCIIUTENS, CMOTPUTE PUCYHOK 1.3;

3anyctutb  Ha komnbtotepe nporpammy  KAPAT-KoHdurypatop u

NPOU3BECTU KOHMUIYPUPOBaHME BbIYUCIUTENS, Crieays ykasaHusam JaHHON

nporpammbi;

MO OKOHYaHWWN HAacCTPONKM Npubopa BbINOMHUTL AENCTBUS:

" MepeBecTU MepekmnyaTenb pexrMoB paboTel BblMMCIIUTENS (MO3ULKSA
19, p1cyHok 1.2) o6paTHO B NONb30BaTENbLCKUN PEXNM;

" YCTaHOBWUTb Ha MECTO KPbILLKY KOPMyca BbIYUCINTENS;

" pu HeobXoAMMOCTM NPOM3BECTM NNIOMOMPOBaHNE BbIYUCTIUTENS.

Mpn KOHMUrypMpoBaHUN BbLIMUCAIUTENSA C KOMMbIOTEPA B HEro, mpu MOMOLLM
nporpammbl - KAPAT-KoHdurypaTtop, BBOAMTCH OOHO3HA4YHO OnpefenéHHas
cxema namepenun. lNporpamma KAPAT-KoHdurypaTop no3sonseT peanv3oBaTb
ntobble BO3MOXHbIE CXEMbl UBMEPEHUIA.

KoHurypnpoBaHme BblMUCTIMTENS C KnaBuatypbl HEOOGXOOUMO BbIMOMHSATL B
cnegyoLen nocnenoBaTenbHOCTU:

npn Heo6XoAMMOCTUN CHATb MITOMObI C KPLILLKM KOPMyca BblYUCIINTENS;

OEMOHTMPOBAaTh (CHATb) KPbILLKY KOpnyca BblYUCIUTENS;

nepeBecTV nepeknioyaTenb PexuMoB paboTbl BbIMMCIMTENS B PEXUM

TECT;

MPOM3BECTU KOHMUIypMpOBaHWE BblUMCIMTENS C KnaBuaTypbl npubopa.

Mpouecc KOHMUIypuMpoBaHUS BbIYMCAUTENS C KNaBuaTypbl ONuWcaH B

WHCTPYKLUUM No HacTpolnke Bbidmcnntend CMA®.421451.103 VIH, koTtopas

HaxoguTcsa B cBOOOAHOM 4OCTYMNe Ha canTe NPOU3BOAUTENS;

MO OKOHYaHUK HACTPOWKM Npubopa BbINOMHUTL AENCTBUS:

= MepeBecTV MepeknioyaTernb PEXMMOB paboTbl BblYMCMTENs obpaTHO B
MoNb30BaTENBCKAN PEXNM;

" YCTaHOBWTb Ha MECTO KPbILLKY KOPNyCa BblYUCIUTENS;

"  Npu HeoOXO4MMOCTM NMPOM3BECTU NIIOMONPOBAHME BbIYUCIIUTENS.

HMO KAPAT www.karat-npo.ru n


http://www.karat-npo.ru/

CMA®.421451.103 P3 | P3 — PykoBOACTBO NO 3KcnyaTauum

PEKOMEHOALINA!

[na cokpalweHnss BpPeMEHM KOHMUrypupoBaHusi U BO u3bexaHWe OoLInMbok
pPEKOMEHAYETCA MO BO3MOXHOCTM MPOBOAWTL HACTPOWKY BbIYMCIMTENS C
KomnbtoTepa npu nomowm nporpammel KAPAT-KoHdurypatop.

Mpumep peanusauuy anropytMa KOHMUIYPUPOBaHUS BbIYUCIINTENS NPUBEAEH
Ha pucyHKe 2.4.

NPUHLUMUMUANBHAA CXEMA Y3NA KOMMEPYECKOIO YYETA

1T Moacuctema: OTOM

T1, T2, Td1, P1, P2, V1, V2, Vd1, G1, G2, Gd1, Q1,
Q2, TMuH, Tmake, Tdt, Tdp, Tan, Tpab, O

- Moacucrema: XBC1
dk V3, TMuH, Tmakc, Tdt, Tdp, Tan, Tpa6, O
Vi Noacucrema: XBC2
1M gront V4, Tmun, Tmake, Tdt, Tdp, Tan, Tpa6, O
Ide: O - napamemp owrubku;
Tpab - napamemp HapaGomku;

t2 P2 TwmuH, Tmakc, Tdt, T, Tan - napamempsi epemeHu
deticmeus HC.

LE XBC1

va | cTaPTOBBIN 3KPAH |
XBC2 T

| ocHOBHOE MEHIO |
1

¥

A 4

' 4

|MFHDBEHHI=IE 3Hal-|euuﬂ| | ApXuBHbIE AaHHbIE | |HACTPOI7IKM NMPUBOPA
] 1}

+ i ¥ }
| TABITUUA KOHOUIYPALIMW (MBMEPUTENBHBLIE KAHATNDI) I --

] ] : ] ¥ ¥ +

06béMbI: Temnepatypsl: | |daBnenus: Maccbl: TennoBble aHepPrun:
V1 V2 Vd1 V3 V4 T1T2Td1 P1 P2 G1 G2 Gd1 Q1 Q2
L1 1 1\ | 1 L1 1 | |

L
1 |
Moacmcrema 1 OTOMN1 Moacuctema 2 XBC1 Moacncrema 3 XBC2

T1, T2, Td1, P1, P2, V1, V2, Vd1, G1, V3, TMuH, Tmake, Tdt, V4, TmuH, Tmake, Tdt,
G2, Gd1, Q1, Q2, TmMuH, Tmake, Tdt, Tcp, Tan, Tpab, O Tcp, Tan, Tpab, O

Tdp, Tan, Tpab, O I |
—; HacTtpoeHsl 3 (Tpu) noacucTemMs! y4éTa, oblan gnuHa

apX1MBHOW 3anucu cocTaBuna 36 napametpoB

PucyHok 2.4 — O6bwuli npuHyun HacmpouUKu eblquciumerns

Ecnu B npouecce akcnnyatauuy BbIYUCTIUTENS BO3HMKAET HEOOXOAMMOCTb
BBEOEHNS! B CXEMY M3MEPEHUsI HOBOTO CUCTEMHOrO napameTpa Unv HOBOW Mof-
cucTeMbl y4éTa, To caenaTtb 9T0 MOXHO Kak ¢ [K, Tak 1 ¢ knaeuatypbl npubopa.
Mpu aTOM HeobxoaMMO CcobMoAaTh NPaBUIO: ECRN MPU KOHUIYPUPOBaHUA U3~
MeHSieTCsl CTPYKTypa apXUBOB BbIYMCAUTENS, TO MO OKOHYAHUM KOHPUrypu-
poBaHUs HeOGXOANMO NPOBECTM MOSTHYIO OYUCTKY apXMBOB. CTPYKTypa apxu-
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BOB M3MEHSIETCS NPU 3aMeHe UM BBEAEHUM OLHOMO WM HECKOMNbKUX HOBbIX Na-
paMeTpOB B CyLLECTBYIOLLYIO NoacucTeMy (MoacucTeMbI) yyéTa.

Mpu penakTpoBaHWK 3HAYEHUI paHee HACTPOEHHbIX NapaMeTpoB C KraBua-
Typbl BbIYMCIIUTENST CTPYKTypa €ro apxvMBOB He W3MeHsieTcs. Boinas B MeHio
HacTtpoitku npu6opa, MOXHO NPOBOAUTL KOPPEKTUPOBKY YCTaHOBIEHHOIO
wabnoHa (CXeMbl U3MEPEHWI), B 4aCTW M3MEHEHWUS 3HAYEHWI, 3anUCaHHbIX B
wabnoHe napameTpoB, 6€3 OUNCTKM apXMBOB BbIYMUCIUTENS.

Mpu paboTte BbMMCNIMTENSA B NOMb30BATENBCKOM PEXUME €ro KoHdurypauus
(cxema namepeHuin) MoXeT BbITb MpounTaHa B Nobo MOMEHT BPEMEHU:
= C KoMnbloTepa nocpenctsom nporpammbl KAPAT-KoHdurypaTtop;
= ¢ XKW/ BbluMcnvTensa npu nomMowuy KraBuaTypbl, NYTEM BXOAa B MEHIO
HacTpoiiku npu6opa.

HMO KAPAT www.karat-npo.ru
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3. ICNOJIb3OBAHUE MO HASHAYEHMIO
3.1. CTAPTOBbI/ 9KPAH

B uensx akoHomuu pecypca pabotbl XKKU 1 notpebneHns anekTpoaHepruu,
n300paxeHne Ha aKpaHe BbIMUCNUTENSA Yepe3 onpedeneHHoe Bpems nocrne
Havana otobpaxeHns aBToMaTU4eckn oTknoyaeTcs. [Npu aTom HaxaTe nobon
KnaBuULWW ynpaBieHns NPUBOAUT K akTMBaLmUW 3KpaHa, Ha KOTOPOM MOSBASETCA
nsobpaxeHune, HasbiBaeMoe CTapTOBbIA 3KPaH, CMOTPUTE PUCYHOK 3.1.

KAPAT - 308
Ne "'0: EJ-:I
HC ABAPUA =k Y.l
13:49 : 35+ 07 .06 . 2015
Tekywee epems Tekywas dama
8 ghopmMame: Yyachkl : MUHYThI : CEKYHAbI 8 ghopmame: AeHb : Mecsl, : rog

PucyHok 3.1 — Cmapmoshbili 3KkpaH 8bI4uc/Iumerns

Ecnn aBapuiHbIX U HELUTATHbIX CUTYaLMn Ha MOMEHT HaXaTus KnaBuwv ynpas-
neHus He 6bIno 3adumkcmposaHo, To cumeonbsl HC 1 ABAPUA Ha akpaHe oTo6-
paxaTbcs He 6yayT. Ecnn npomsowwna ownbka apxmBupoBaHunsi, TO BMECTO CUM-
BonoB HC n ABAPWUA Ha akpaHe oTobpasnTca cumeon Owmnbka Ne 1...10.

B npouecce akcnnyaTtauumn Bbluucnutens Ha CtapToBom 3kpaHe oTobpaxa-
eTcsa cnyxebHas uHopmauusi, xapakTepuayrllas Tekyllee cocToaHme npubo-
pa. NHdopmaLuus Bo3HMKaeT B BuAe Hagnvicen, umdp, CMMBOMOB Y MUKTOrpamm,
KOTOpbIe MOTyT MOABNASATLCA NPU 3KCMnyaTauum npubopa, pucyHok 3.1:
=  KAPAT-308 — HaumeHoBaH1e BblYNCNUTENS;
= N — 3aBO/CKOI BOCbMMW3HAYHbI HOMEP BbIYUCIIUTENS;
= HC — HewrTaTHble cuTyauuu, BO3HUKLUME B MpOLIECCe 3KCnnyatauuu, npu
KOTOpbIX HapaboTka B apXxmBax OCTaéTcs NOSTHOW;

= ABAPUA — HewrTaTHble CUTyauuu, BO3HWKHOBEHWE KOTOPbIX MPUBOAUT K
HernorHowm HapaboTke B apxmBax;

= Ouwwnbka Ne X (rge: 1 < X < 10) — BO3HUKAET NpW HEyAa4YHOWN 3anucu AaH-
HbIX B apxvB Bblumcnutens. [JaHHas Hagnucb nepekpbiBaeT Hagnucu HC u
ABAPUA Ha crtaptoBom akpaHe npubopa. [Mpu BO3HMKHOBEHUWM TaKoW
Hagnvcy cneagyet obpaTuTbCs B Criyx0y cepBuca;

= TECT - otobpaxaeTcsa npu pabote B pexxume TECT;

= XX : XX : XX — TekyLlee BpeMsi BCTPOEHHbIX 4acoB;

= XX. XX . XX - Tekyllas gata kanesgaps;

= [ - paspag pesepBHOro UCTOYHMKA NUTaHKA (GaTapeu NuTaHus). B cny-
Yae MOosIBMEHNsT OaHHOM MUKTOrpaMMbl PEKOMEHOYETCS MPOBECTU B Tede-
HUe ABYX Hegernb 3aMeHy pe3epBHO GaTtapen NUTaHWs BbIYMCTIMTENS;

= Yl - YpoBeHb GSM curHana — BO3HUKAET Npu paboTe BblMUCIUTENS C
koMMyHukaTopom KAPAT-902 1 oToGpaxaeT ypoBEHb CUrHana B CETH;

»  “(F - NuraHue noaknioyeHo — 03HAYAET, YTO BLIMUCTIUTENb paboTaeT oT
NCTOYHUKA MOCTOSIHHOTO TOKa (24 + 12) B;

« Al Mpét cBasb ¢ npubopom — coobLlaeT o nepedaye OaHHbIX Yepes
NHTEpPdENC (KOHTaKTHbIA, ONTUYECKUA NN Pafmno), oTOBpaxaeTcs TOMNbKO
BO BpeMsi ceaHca nepefiayun AaHHbIX.

48 ‘ Bbluucnutenu KAPAT-308



Pepakuus 1.1, uronb 2015 | CMA®.421451.103 P3
3.2. OCHOBHOE MEHIO
[Mpy NOBTOPHOM HaxaTuu Ha NOYI KnaBuLly ynpaenenust (kpome — MEHIO)
Ha 3kpaHe BbluMCNUTENs oTobpasutcs OcHOBHOe MeHK npubopa. OcHoBHOe

MEHI0 COCTOUT 13 TPEX MYHKTOB (CTPOK) U HE3ABUCMMO OT CTENEHU 3anofHeHns

apxXvBOB W YCTaHOBIEHHOW KOHdwurypaumm npubopa OCTaércs HEen3MeHHbIM,
CMOTPUTE PUCYHOK 3.2.

Bmecme ¢ kypcopom omobpaxaemcsi HOMep CmpoKu,
Ha Komopoli oH Haxodumcs ‘Y

OCHOBHOE MEHH |3
+ MrHoOBeHHblIeé 3Ha4YeHus
+ ApXMBHble [OaHHble i

+ Hactpoikn npubopa

PucyHok 3.2 — OCHO8HOE MeHH0 8bl4uCIuUMens

[MepemelleHns N0 OCHOBHOMY MEHK BbIMMCIUTENSA OCYLLECTBASKTCA Npu Mno-
Mowm knasuwl A, YV, Bbixog — HaxxatueM knasuwm MEHIO.

3.3. MTHOBEHHbIE 3HAYEHUA

[nsa npocmoTtpa meHto MrHoBeHHble 3Ha4eHUss He06X04MMO BbIMOSTHUTL Cre-
ayolime OencTBus:
= BonTM B OCHOBHOE MeHHo, knaBuwamn ¥, A yctaHoBuTb Kypcop Ha cTpo-
Ky MrHOBEeHHble 3HayeHus;
=  HaxaB kHonky BBO[ BonTn B MeHI0O MrHOBeHHble 3Ha4eHuUs1, pUCYHOK 3.3,
npu nomowmn knasuw V, A MPOCMOTPETb CMUCOK 3HAYeHul (moacucrem
yyéta).

Hanuyue HC 6 daHHoU nodcucmeme yyéma
no napamempy HaeneHus

HaumeHoeaHue nodcucmemsi yuéma: OTOIM,
BC, XBC, BEHT, XC, 3/1EH, HB —"
MrHoBeHHbIe oTon1 |2
> V5 0 M’y
e 2 | T 6 91,720 R
- P 7 40000 Krccm ? jJe
f—p: P 5 6,0000 KICCM 7?7 |

CucmemHbie napamempel. MakcumarnsHoe Yucno napamempos,
komopoe moxem O6bimb 3anucaHo 8 Mamsimb  8blqucumens
cocmasnsem: X Axy = 55 - 8-n (nodpasden 1.3.2.1 pykogodcmaa)

PucyHok 3.3 — Pa3zgépHymoe u3obpaxeHue MeH0 MeHo8eHHbIe 3Ha4YeHus

Mepexon K NPOCMOTPY MIHOBEHHbIX 3HAYEHWUIA B CrieaytoLLen NoacUCTEME YYé-
Ta MOXHO OCYLLECTBUTb OQHUM U3 [IBYX CNOCOGOB:

= HaxaTb kHonky BBO[. HaxaTtne BBO[ npuBoauT K MrHOBEHHOMY nepe-

xony (6e3 npocMOoTpa AaHHbIX) B crieqytoLlyto nogcucteMy yvéta. Ewe oa-
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Ho HaxaTue BBO[ — B cneaytollyto nogcmuctemMy, 1 Tak 4O KOHLA chvcka
3aKOHMUIYpUPOBaHHbIX NOACUCTEM;

* HaxaTuem KHonok V¥, A. 1o OKOHYaHWMM NpOCMOTpa NapameTpOB OHOW
noacucTeMbl NPWU CneayroleM HaaTuW KHOMKU MPOUCXOAUT MNepexon K
cnepytoLLen nogcucrteme yyéta u Tak ganee.

Bbixog n3 meHio MrHoBeHHble 3HaYyeHusi B OCHOBHOE MEHKO NMPOUCXOOUT My-
TEM HaxaTusa Ha kHonky MEHHO.

3.4. APXUBbI BbIYUCITUTENA

B mMeHio ApXuBHble AaHHble HaxO4ATCS BCE apXvBbl BbIYMCMAUTENS, B KOTO-
pbIX coaepXaTcs AaHHble MO U3MepeHHbIM (hr3nyecknm napameTpam u cobbiTu-
M, MpoM3oLIe[lMM 3a OTYETHble MWHTepBanbl BpemeHwn. Kaxgomy apxvsy
COOTBETCTBYET ONpeAenéHHbI NYHKT MEHIO, CMOTPUTE PUCYHOK 3.4.

ApXUBHbIE [aHHble | 1

+ [NoyacoBon apxuB

+ MNocyTouHbIN apxuB
+ MMomecsAYHbIA  apXuB

+ UHTerpanbHbIA apxuB

+ ABapuMHbLIN apxuB

+ XypHan cobbiTuin

+ 3awmweH . XxypHan 4070
+ HapabatbiBaem 3anucb

+ OyncTka apxvBoB

Konuyecmeo ceobo0HbIx 3anucel 8 3aujuuyéHHOM XypHane
PucyHok 3.4 — Pa3gépHymoe u3obpaxeHue MeHo ApxusHbie OaHHbIe

ApxuBbl, cofepxaline 3HavyeHus PU3NYECKUX BENUYMH, UMEDT OLUHAKOBYHO
CTPYKTYpYy, KOTOpasi MOEHTUYHA CTpyKType MeHio MrHoBeHHble 3Ha4YeHus.
OTnnune 3akntoyaeTcss TONMbKO B rMyOMHE [OCTYMHbIX K MPOCMOTPY AaHHbIX.
CTpykTypa MEHI0 apXvBOB, COAepXallMx MepeyHn npousoLenwmx cobbitui,
onucbiBaeTca B noapasgenax 3.4.1 1 3.4.2.

[ns npocMoTpa apxvMBHbLIX OAHHbBIX, XPAHALIMXCA B MaMATU BbIMUCIUTENS,
crnepyeT BbINOMHUTL cneaylolime AeNCTBUS:

= BonTM B OCHOBHOE MeHI0, kHomkamn ¥, A yCTaHOBWUTbL KypCOp Ha CTPOKY
ApXxuBHbIe faHHbIE;

= HaxaB kHorky BBO[] BoiTn B MeH0 ApXMBHbI€ AaHHble (PUCYHOK 3.4),
kHormkamu V¥, A yCTaHOBUTb KypcOp Ha BbIOPaHHYI CTPOKY MEHIO;

=  HaxaB kHonky BBO[ Bontu B BbibpaHHbIi apxvB. B BbibpaHHOM apxvBe
kHonkamu ¥V, A BbiOpaTb TpebyeMble napameTpbl, @ kHonkamu <, » Bbl-
6paTb Tpebyemble OTYETHbIE NEPUOABI U NPOCMOTPETL AaHHbIE.

=  BbIXOZ 13 TEMaTUYECKMUX apXMBOB B MEHIO APXUBHbIE AlaHHble NPOUCXO-
OUT NyTém HaxaTtums Ha knasuwy MEHHO.

[nsa obneryeHns noucka Hy)KHOIZ yHéTHOVI 3anncu npu nepexoge ot nomecayd-
HOro apxmea K NOCYyTOYHOMY U Aaliee K No4aCcoBOMY apXMBYy B apXmBax COXpaHA-
eTCA NpuHagnexxHoCTb K Bbl6paHHOMy BpeMeHHOMY nepunoay:

" Npun nepexoge m3 nomeca4yHoro B FIOCVTO‘-IHbIVI apxmB — OTO6pa)Ka}OTCﬂ no-

cnegHmne CyTkn Bbl6paHHOF0 mMecdua,

= [pu nepexoge M3 NOCYyTOYHOro apxmBa B MOYacoOBOW — 0T06pa>KaeTc;| no-
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cregHuUi Yac BblGpaHHbIX CYTOK.
B npouecce noucka Hy>KHOW apXMBHOW 3anucu criedyeT yYnuTblBaTb, YTO rybuHa
apXvBOB OrPaHMYeHa, 1 Npu NomnbITKE MPOCMOTPA OTCYTCTBYHOLLMX apXUBHbIX 3a-
nmcen BbluMCIMTENb 0TOBPA3NT Camyto CBEXYHO OTYETHYIO 3anuck. Ecnun B nHTe-
pecyloLleM Hac apxmBe AaHHble OTCyTCTBYIOT, TO Ha XKKW Bynet otobpaxaTtbes
Hagnuce — HeT paHHbIX gns otobpaxeHus. Mpumep naobpaxeHns apxusBoB
BbIYMCIINTENS NMOKa3aH Ha pucyHke 3.5.

ApXvBHbIE [AaHHble I 1

+ [MocyTOYHbLIA apxuve

Haume+osaHue apxusa ﬂ r HaumenosaHue nodcucmems! ywéma

I—» MouacoBoi  ==»OTOM1 |1

+ [loMecAYHbIN  apxuB

+ WHTerpanesHeI  apxuB
+ ABapMWHbLIA apxvB

MepemewerHue no

V1 2, 781325 M
P2 0, 453623 Krccm

+ MocyTouHbIl apxue

10.0515 224| Hap 1,000 4

i

I apxueam I

yuéma

pam u nod

1BIM 1T

lMepemeLyerue no cL

Memxa spemeru ; Lﬂapauemp HapaGomxu
MocyTo4YHBIA rBC1 |11
Td1 41, 314 °C
T2 91,720 °C
09.05.15 | Hap 24,004
BBOO MomecsuHbIN rBc2 |19
Vsi 669, 5808 M3
P2 4, 5000 Krcem
30.04.15 | Hap 720 4
Muterpanbhbin | IBC2  [19 BBO[,
Vs1 737,1081 M3
P2 4, 5300 Krccm
30.04.15 | Hap 74324
Hanuvue 6 nodcucmeme XnadocHabweHus agapuliHod cumyauuu
no napamempam O6véma u JaeneHus
BBOM ) »| ABapuiHbIN XC |31
V1 0 e !
P1 e _ Krcem |
03.05.15] 034[ Hap 8,700y
I b 3HaYeHUE napamMempa HeeO3IMOXHO uaMepume
2 OC +

TMepemelyeHue Mo apxugHkIM 3anucAmM (OmYEémHeiM nepuodam)
PucyHok 3.5 — lNpumep pa3gépHymozo u3obpaxeHue apxugos 8bI4UCIuUmerisi
lMepexon K NPOCMOTPY apXMBHbIX AaHHbIX CriedytoLllen noacucTembl y4éTa, B

pamMkax OHOrO apxuBa, OCYyLLeCcTBMsieTcss nNMbo Haxatvem knasuwu BBOL,
nuoo HaxkaTuamu knasuwl V, A.

B 06U_|,eM BMge anroputM npocMoTpa apxXuBOB BbIYUCNUTENA NOKas3aH Ha

pucyHke 3.6.
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Mo 1536 3anucel 8 noyacoeoM apxuee, do 1456 3anuceud e mnocy-
moyHoM apxuee, do 48 3anucell 8 MOMeCAYHOM U MOMECSIYHOM
uHmMezpanLHOM apxueax, do 496 zanucel e agapuliHOM Mocymo-
4YHOM apxuee, do 1008 3anucell e xypHane cobbimuii, do 4096
3anucell 8 3aWjUL{EHHOM XYpHane

PucyHok 3.6 — Anzopumm rnpocmMompa apxueoe 8bi4uUciumeris

3.4.1. XXypHan co6bITumn

XypHan cobbiTnin cogepXuTt uHgopMauuo o6o Bcex HC, BO3HMKLWIMX Mpu
3KcnyaTauumn BeIYUCIUTENS, C YKa3aHMeM NPUYUHbI, aTbl U BPEMEHW AENCTBUS
HelUTaTHOW cUTyauuu.

Ins npocmoTtpa cnucka HC, xpaHsiwerocs B XKypHarne co6biTui Heobxoammo
BbINOMHUTbL CreayloLme AenCcTBUS:
] BoViTM B OCHOBHOE MEeHH0, kHormkamn V¥, A yCTaHOBUTb KypCOp Ha CTpoO-
Ky ApXVBHbIE AAHHbIE;
] HaxaB kHorky BBO[ BoviTn B MeHI0 ApXUBHbIe AaHHble, kHomkamu V,

A yCTaHOBUWTb Kypcop Ha CTpoKy XKypHan cobbITui;
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. HaxxaB kHonky BBO[ BonTM B MeHio XKypHan cobbiTuM, pucyHok 3.7.
KHonkamu <, » BbIOpaTb UHTEpeCyloLMe NHTEPBarnbl BpEMEHU U Npo-
cmoTpeTb 3anucu o HC. Ecnin 3a oTYETHBIN Nepuog Npomn3oLLno HECKOSb-
ko HC, To ana npocmoTpa 3anucer BOCMoNb30BaTbCs kKHonkamn ¥, A

Beixog n3 XypHana coObITMin B MeHI0O ApXMBHbIe AaHHbIe, a U3 HEro — B
OCHOBHOE MEHI0, NPONCXOANT NYTEM ABYKPATHOro Haxatus Ha kHonky MEHHO.

XypHan cobbiTun 1

v

CwmeHa KoHdurypauum
€ KnasuaTtypbl

»|25.05.15___11:55

Cobbimue npousowsio 25.05.2015 e. 8 uHmepsarne
spemeHu 11 yac. 54muH. - 114ac. 55mMuH.

XypHan cobbiTnn [1
?2T1 (t3 ) max 112,305;
'P6 (p2) max 16,2;
28.05.15 00:59

?T2 (1) ___ ________ )
1'G7 (g5 ) owwmbka;

|11

Bbixo0 napamempos 3a donycmumbie 3HadyeHus npoudowén 28.05.2015 a.
8 uHmepearne spemeHu 00 yac. 00MuH. - 014yac. 00MUH.

PucyHok 3.7 — Npumepbl omobpaskeHus 3anuceti HC 8 xypHan cobbimuli

Banucek: ? T1 (t3) max 112,305 — o3HavaeT, 4To npu norvke obpabotkm HC —
KoHTponb unu lMoacTtaHoBka, Npov3ollen BbIXOA 3@ BEpXHee YCTaHOBIEHHOE
3Ha4YeHWe TPETbErO JIOrMYECKoro napamMeTpa TeMrnepaTypbl C NONb30BaATENbCKUM
umeHem T1, npy 3TOM 3Ha4YeHue TemnepaTypbl TEMNNOHOCUTENS COCTaBWUIO
112,305 °C.

Banucek: ! P6 (p2) max 16,2 — o3HayaeT, 4TO npu noruke obpabotkn HC —
ABapuisi, NpoM30oLLENn BbIXO 3a BEPXHEE YCTAHOBIIEHHOE 3Ha4YeHWe BTOPOro Slo-
rMYeckoro napameTpa AaBfieHUsi C Mosnb3oBaTenbCkuM MMeHeM P6, npu atom
TeKylllee 3HaYeHne faBrneHus coctasumo 16,2 krc/cm?.

Sanmecb ? T2 (1) . — 03Ha4aerT, 4YTo npwu norvke obpaboT-
kn HC — KoHTpornb unu lNMoactaHoBka, He yaanochk U3MEpUTb 3HaYeHME NepBOro
NIorMyeckoro napameTpa TemnepaTypbl C NOMb30BaTENbCKUM UMeHeM T2, yTo
MOXeT BbITb CBA3aHO C 06PLIBOM NUHUK CBA3M Unu HemcnpasHocTeio UTMT.

Banuck ! G7 (g5) owmbka — o3HadvaeT, 4To npu noruke obpabotkn HC — Asa-
pvsi, He yAanoch BblYMCUTb 3HAYEHMe NATOro NOrMYEeCcKoro napameTpa Maccbl ¢
nonb3oBaTenbCkMM MMeHeM G7, 4TO MOXeT ObiTb CBA3aHO C 0OpPLIBOM MUHWUM
cesasu UMT, MO, vnn HeucnpasHocTeio UMT, UMM,
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3.4.2. 3alMIIEHHbIN XypHan

3aWMWEHHBIN XXypHan XpaHUT AaHHble 06 OCHOBHbIX TEXHUYECKMX XapakTe-
puUCTUKax, kanMbpoBOYHbIX KoadhdumumeHTax, n 06 nx n3MeHeHusax B mpoLecce
akcnnyatauun npubopa. MNMpoueaypa npocmoTpa 3anucert aHanornyHa npoueay-
pe npocMoTpa 3anuceli B XKypHarne cobbITui, pucyHok 3.8.

ApXMBHbIE [OaHHble IT

+ XypHan cob6biTuin
+ 3awmwed .  XypHan 4070

@ + Hapa6aTtbiBaem 3anucb

3awmileHHbIn  XKypHan |1

CmeHa Beca wuMmMynkca
v7 1,000000;
14.06.15 09 : 31

4t b
Mecsu CeKyHOb!
lod Yacbi

3awmileHHbId  XKypHan |1
W3meHeHne napameTpoB
koHtpurypaumm  ( UK)

26.05.15 17 : 05

WK old 57078
UK new 00502
HoeHmucbukayuoHHbIl KOO (cmapbiti, HO8bIL)

3awMIleHHbIW  XKypHan | 1
Cmena Tuna KaHana T
t2 Pt500;

01.05.15 16 : 52

Lo llollo L1l

3awMIleHHbIM  XKypHan I 1

YcTaHOBKa BpeMeHu  no

KaHany CBA3M

18.04.15 10 : 40

18.04 .15 10:39:38

:118.04.15 10:39:57 :
Bb110 we—[]ama/epems we— Cmano
3alWMLWEHHbIN  KypHan | 1
| Rat 1 2194,684

Rart 2 2193,986

01.04.15 00 : 26

Uar 6085,426

Riat 1 53,17946
KanubpogoyHbie RlaT 2 53,20616
KOIPPUUUCHMET | RigT 3 53,18566

RlaT 4 53,16420

Rlat 5 53,17650

RIaT 6 53,19519

Tat 61441

| KC kanu6p 20513

PucyHok 3.8 — Npumep omobpaxeHus 3anucel 8 3aWjuéHHOM XXypHare
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3.4.3. HapabaTbiBaemM 3anucb

MeHto HapaGaTblsaeM 3anucb BbIMUCIIMTENS BKITOYAET B cebs Te e camble
napameTpsbl, YTO HaxoaAaTcs MeHio MrHoBeHHble 3Ha4YeHUsA U ApXuMBHbIe fAaH-
Hble.

[ns npocmoTpa cnvcka HapabaTbiBaeMbIX napameTpoB HeoOXO4MMO BbIMNOM-
HWUTb criegyowmne 4encTBusS:

= BONTM B OCHOBHOE MEHHO;

= BOWTM B MEHIO APXMUBHbIE AaHHbIE;

= BoWTM B MeHw HapabaTtbiBaem 3anucb, pucyHOK 3.9, U NpocMoTpeTb

HakannuBaeMble 3Ha4YeHUsI.

Bbixoa 13 meHio HapabatbiBaeM 3anucb B MeH0O ApXMBHbIE€ AaHHble Npouc-
XOAUT NyTéM HaxaTtus Ha knasuwy MEHIO.

Hap 3anucb oTon |9
V5 0 M4

T6 75320 °C
31.05.15 16q| Hap 0,523 4
P7 40000 Krccm

T min 0,000 Y

T max 0,000 Y

T dt 0,000 y

T 0,000 Y

T an 0,000 Y

PucyHok 3.9 — Pa3gépHymoe usobpaxeHue MeHto Hapabameigaem 3anuch
MpocmoTp HapabaTbiBaeMbIX AaHHbIX B Criefylolen noacucteMe y4yéra ocy-
wecTtBnseTca nuobo kHonkor BBOL, nubo kHonkamu V¥, A (paszen 3.3).
3.4.4. O4yncTtka apxmBoB

MeHto OumncTka apxmBoB, pucyHok 3.10, npefHasHayaeTcs A11A NOSHOW OYUCT-
KM apXxuBOB BbluncnuTens n otobpaxaetca Ha XKW Belumcnutens Tonbko B pe-
xume TECT, B pabouemM pexnme MeHI0 He oToGpakaeTcs.

OuucTuTb apxuBsbl ? | 2
Het

PucyHok 3.10 — N3obpaxeHue okHa O4yucmka apxueos

YcTaHoBUTbL Kypcop Ha cTpoky [Oa u HaxaBs knasuwy BBO[ npoussectu non-
HYI0 OYMCTKY BCEX apXMBOB BblYMCNNTENS (KpoMe 3alunLEHHOro XypHana). Bol-
XOA, U3 MEHI0 NMPOUCXOAUT NpU HaxaTum kHonku MEHHO.
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3.5. HACTPOWKMN NMPUBOPA

MeHio HacTponku npubopa otobpakaeT COBOKYMHOCTb BCEX HACTPOEK Bbl-
yncnutens. B nonb3oBaTenbCKOM peXUMeE MOXHO 3alTM B 3TO MEHK U Mpo-
CMOTPETb YCTaHOBIEHHYIO KOHMUrypaumio BbluMcnnUTeNs. MI3MeHnTb KOHGUry-
pauuio BblYMCIIMTENS B NOMb30BATENbCKOM pexmmMe Henb3s. iameHeHus KoHdpu-
rypaumm MOXHO Npou3BoAnTb Tomnbko B pexume TECT, npyu aToM coobLieHus o
NPOV3BEAEHHbBIX U3MEHEHUSAX 3aNUCHIBAOTCS B 3aLLMLLEHHbIV XXypHaAN 1 XypHan
cobbiTuii. Mpoueaypbl 3anMcK HOBbIX W pefakTMPOBaHWS CTapbiXx NapameTpoB
yepe3 MeHw HacTpouku npubopa onvcaHbl B MHCTPYKLMM MO HACTPOMKE Bbl-
yncnuTens, KoTopas BbiflokeHa B cBo6oaHOM gocTyne Ha canTe HIMO KAPAT.

MeHio HacTtponku npubopa coctont n3 Habopa NogMeHIo, Kaxgoe M3 KoTo-
pbIX OTBEYaeT 3a peanusauuio onpeaenéHHbiX 3TanoB KOH(UrypupoBaHus Bbl-
uncnutens. Pa3sépHytoe un3obpaxeHne meHio HacTponku npubopa nokasaHo
Ha pucyHke 3.11.

HacTpoiku npubopa [ 1

+ [MapameTpbl npubopa
+ Tabnuua KoHdurypauunm
+ KoHchur cBAzm

+ CoctosiHne GSM cBnazm
+ YctaHOBKa BpeMeHM

+ YctaHoBKa Aarthbl

+ TecT 4acToTbl KBapua
+ Pexxum paboTbl 3KpaHa
+ Pexxum noBepku

+ KoHTpacT a3kpaHa

PucyHok 3.11 — PasgépHymoe usobpaxeHue MeHo Hacmpoliku npubopa

Ctpoka Pexum noBepku otobpaxaeTtcs Ha akpaHe XKKW Bblumcnvtensa Tonbko
B pexxume pabotbl TECT.

3.5.1. MapameTpbl npuGopa

MeHio MapameTpbl npubopa oTobpaxaeT 3HaYeHWe 3afaHHbIX CEPBUCHbBIX
napamMeTpoB BblYUCIIUTENS:

= Kanu6poBouHble k03hh — kKannbpoBoYHbIe KOIPDULNEHTDI;

= 3aBopckoun Ne — 3aBoackon Homep (BOCbMU3HAYHbIN);

= Bepcus nnatbl — BEPCUS BbIMUCIIUTENBHONM NNnaThl;

= Bepcus Kpoccns — Bepcusi Nnatbl NOAKIIOYEHWN;

= [ata kanubp — gaTta KanMbpoBKN BbIYMCIIUTENS;

= [laTta KOHJUr — JaTta HaCTPOWKN BbIMUCIIUTENS;

= Bepcus MO — Bepcusi MUKpONpoOrpaMmbi;

= CRC MO — KOHTpOMbHasi cymma MeTpPOSIorMyeckn 3HaYMMOM YacTu BCTPO-
eHHoro MO;

= UK koHdUr — ngeHTUdrKaumoHHbIN Ko4 napaMeTpoB KOHUrypaumm (KoH-
TPOSbHas CyMmma HacTPOEK BbIMUCIIUTENS);

= U 6ar (MB) — HanpsixeHne BcTpavBaemow 6aTtapen nuTaHus;

= Bepcusa uHTepc — Bepcusa nHtepdenca nonb3oBaTens.
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Mpumep pasBEPHYTOro N306paxXeHNst MEHIO NMPUBEAEH Ha pUCyHKe 3.12.

NMapameTpbl npubopa | 1
“
3aBogckom Ne 00134914
Bepcusa nnatbl 22
Bepcusa kpoccnn 14
Oara kanubp 16.05.15
i HOarta KoHdwur 17.05.15
@@ Bepcua MO 8.2
! CRC NO 0x12C8 |
i MK koHdur 46667 |
i U6ar (vB) 3650 | @@
Bepcua wuHTepd I
»| KanubpoBouHble ko3 1
[RoT1 2194,684 |
Rar 2 2193,986
Uar 6085,426
RiaT 1 53,17946
i RlaT 2 53,20616
i Rlat 3 53,18566
i RlaT 4 53,16420
i Rlat5 53,17650
i RIaT 6 53,19519
i Tar 61441
{ KCxanmbp 20513 . :

PucyHok 3.12 — Pa3sépHymoe u3obpaxeHue meHr [Napamempsi npubopa

'ne kanubpoBoYHbIE KOIDULNEHTLI UMEIOT YCNIOBHOE 0603HaYEHME:

= R3T1 — 3Ha4eHne NepBoro ONnopHOro conpoTuarneHus, Owm;

= R3T2 — 3HaYeHNe BTOPOro OMNOPHOro conpoTtmeneHus, Om

= U3T — KanMbpoBOYHbIN KOIPDULMEHT MO HaNps>KeHuto, MB;

=  RIaT + RIaT6 — 3KBMBanNeHTHOE BXOAHOE COMPOTUBIIEHME MO TOKOBbLIM Bbl-
xonam, Owm;

= T3T — KO3 PULMEHT KOPPEKLMM YaCTOTbl KBApLIEBOrO reHepaTopa;

= KC kanubp — KOHTponbHasi CyMMa KannmbpoBOUYHbIX KO3(PULMEHTOB.

3.5.2. Tabnuua KoHduUrypaumm

MeHio Tabnuua KkoHdUrypaumm CoaepXuT anropuTMbl HACTPOWKN:
= dusnyecknx napametpos —f, t, p, g, q, C;

= noAcucTeM y4éTa — cucTeMa napamMeTpoB;

= KOHpUrypaLmm oTONUTENbHOTO CE30Ha;

= nepexoja Ha 3uMHee (NneTHee) BpeMms;
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=  HOMEp YCTaHOBMEHHOTO LWabnoHa KoHgUrypaumum npy HacTporKe BblYKC-

nutena ¢ MK (Homep wabnoHa 6epéTcs M3 nporpaMmbl

KoHdpurypatop).
Pa3BépHyToe nsobpaxxeHne MeHI NpMBEAEHO Ha pUCyHke 3.13.

KAPAT-

HacTtpownkn npubopa | 2

+ [MapameTpbl npubopa

+ Tabnuua KoHdUrypauum

+ KoHdour cBAsm

-0

Tabn KoHdurypauumu | 3

+ O6BLEMBI (f)
+ TemnepaTypbl (t)
+ [laBneHus (p)

lNossonsem Hacmpaueams
do 16 odHOMUNHLIX napa-
mMempos o kaxdomy chu-

(9)
(a)
(n)

(c)

+ Maccbl

+ TennoBble 3Hepruu

+ HaGop pon. napam.
+ EAVMHUULI  U3MepeHun
+ OneKTpoaHepruu

+ Cuctema napameTpoB
+ KoHdur orton cesoHa

+ 3umHee / neTHee Bpems
Koa cxemsbl

3uyecKkomy napamempy

Mossonsem Hacmpausams
do 6 nodcucmem y4éma

PucyHok 3.13 — Pa3sépHymoe u3obpaxeHue MeHro Tabnuuya KoHguzypayuu

3.5.2.1. NMapameTp O6BLEMBI

MapameTp O6BLEMBLI OTBEYaET 3a HACTPOWMKY OOHOTUMHBIX CUCTEMHbIX Mapa-
MeTpoB 0O0bEMa (pacxoa) TennoHocuTens (BoAbl), NPUPOAHOIO ra3a, BOASHOro
napa W aneKkTpUYeckol aHepruu. Ha askpaHe BblUMCIIMTENS MEHK napameTpa
O6BEMBI MpeacTaBnseTcs B BuAe Crnucka nameputenbHbIX kaHanos fn, koto-
pbin cogepxut Ao 16 KaHanoB (CTPOK) — BapuaHTOB MPUMEHEHNS AaHHOro u-
3M4ecKoro napametpa.

Pa3BépHyTOoe n3obpaxeHne meHwo napameTtpa O6bLEMBLI (fn) npeacTtaBneHo
Ha pucyHke 3.14.
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HacTtpoiku npubopa I 2

+ MapameTpbl npubopa
+ Tabnuuya KoHdUrypaummu

+ KoHdur cBszmn

O6béEMbI I 1

Tabn koHdurypaumu | 1
+ 06bEMBI (f)
BBOO + Temnepatypbi (t)
+ [laBnenus (p)
BBOO

+ Kanan f1 V1 nK
+Kanan f2 V2 Kn
+Kanan f3 V3 Kn

Bei6op UK
+ Kanan f4 Vs Kn
+ Kanan f16
BBOJ

CTPYKTYPA sy

‘ Bhl6paHHOr0 WK

Kanan f1
= <J1234567891o11 1213141515'

+ 06p HewrTaT cuTyauuu Fomk bk + + o+ o+
+ Bec wmnynbca O
+ WHTepBan ycpegHeHus P L
+Yactora Fmin 1 - e e e aa - $ o= e e e e e a
+Yactora Fmax =0 = eeeaaa- # = = = = = = =
+ 3HayeHne Ha Fmin i - - -e .- $om e e e e e
+ 3HavyeHme Ha Fmax 1 = - - - - o e e e e e .
+3Ha4 Ha MWH Toke = | == == --- + o+ F - - -
+3Ha4 Ha Makc Toke =00 === s---n-- + + + - - - -
+ BBOO KOHCTaHTbI +-++++--++ + + + + - +
+ HuxHAaa rpadvua LI R L ICICIE B N B IR R
+ BepxHaa rpaHuua EREIEIE T I S T S S S
+N Bxoga Fhm kb E E o+ F - - o+ -
+N kaHanoB dP, P, t =} - -eaan-n- C - - 4 - - o
+N kaHarmoe v, t,p | seee-aan-- W e e e 4 - .
+N nabopa gon nap-oB i === ----- - + o+ -+
+N kaHanoeB cnaraembIx B I - D e - .
+N kaHanoB cpen apud f e e e e e e e e

+ OYUCTUTL KOHUT

B T o

@—b Tun kaHana [1
b— = 1|
AneTpocyeTymk - 2
KoHcTaHTa - 3
Cymma/Pa3HocTb — 4
CpepHee apudmeTny =) 5
Pacx. no N c koHTpon =P 6

(V min) <= : MuH. 4acoBOW pacxon — 7

(Vmax) #== : Makc. 4acoBoW pacxon - 8 _ Bblﬁop_@
Pacxopomep no f — 9 Tnna UK
Pacxogomep no | 4-20 =) 10
Pacxopomep no | 0-20 — 11
Pacxopomep no | 0-5 — 12
®yHkuyma dP, P, t ras =) 13
®yHKuMA v, t, P ras — 14
Ceepxnum . noTtp. ras & => 15
®yHkuua dP, P, t nap — - 16 _]

PucyHok 3.14 — Pa3gépHymoe usobpaxeHue MmeHio O6béMbl
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3.5.2.2. NMNapameTp TemnepaTtypbl

MapameTp TemnepaTtypbl OTBeYaeT 3a KOHPUryprpoBaHMe OAHOTUMHbLIX Na-
pameTpoB TemnepaTtypbl BOAbI, Napa, rasa u HapyxHoro Bosgyxa. MeHto napa-
MeTpa MpeAcTaBnseTcs B BUAE CMMCKa U3MepUTEeSbHbIX KaHamnoB tn, KOTOpbIN
cofepxunT Ao 16 BaprMaHTOB NpUMEHEHWs napameTpa Temnepatypbl. PasBépHy-
Toe n3obpaxeHne MeHo napameTpa th npeacTaBneHo Ha pucyHke 3.15.

Hactpowkn npubopa

|2

Tabn koHdmrypaunm

+ MNapameTpbl npuGopa

-

+ KoHcbur cBsizmn

+ Tabnuua KoHdmrypauum

|2

+ O6LEMbI
TeMﬂepa'ryphl
+ [laBneHuna

(f)
(t)
(p)

G Er— O

Temnepatypbl | 1

+ Kanan t1 T1 MNK

+Kanan t2 T2 Kn

+Kawan t3 Tat Kn

Bei6op UK
+ Kanan t4 T3 Kn
---
+Kanan t16
BBOO CTPYKTYpa s
’ BbiBGpaHHoro UK
Kanan tn
—<—|1234567391o1112131415|

+06p HewTaT CcHUTyauuu +H+FFFFFF F F - -+ o+
+3Hay Ha MWMH Toke @ | === == -- - ++ - = = -
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PucyHok 3.15 — Pa3gépHymoe usobpaxeHue MeHto TeMmrnepamypbl
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3.5.2.3. NapameTp JaBneHus

MapameTp [aBneHnsa oTBeyaeT 3a KOH(UryprMpoBaHWe OOHOTUMHBIX CUCTEM-
HbIX MapamMeTpoB:
= abConTHOrO U M36bITOYHOTO AaBneHns BOAbI (TEMMOHOCUTENS, ropsYen 1
XOMOAHON), NPUPOAHOrO rasa, BOASHOro napa;
=  pasHOCTb AaBfeHUst BOASHOIO napa W NpUPOOHOro rasa Ha CyxaloLwmx
YyCTPOWNCTBAX.
MeHo napameTpa npeAcTaBnsieTcs B BUAE Cnucka U3MepuTernbHbIX KaHanos pn,
KOTOPbIA COAEPXUT A0 16 M3MepuTenbHbIX kaHanoB (CTPOK) — BapuaHTOB Mpu-
MEHEeHNs JaHHoro umanyeckoro napameTtpa. Pa3BépHyToe n3obpaxeHne MeHo
napameTpa daBneHus (pn) npeacraeneHo Ha pucyHke 3.16.

Hactpouku npubopa |2 Tabn «koHcpurypauum |3

+ MapameTpel npuGopa + 06BEMBI (f)
+ Tabnuua KoHtUrypauvu BBOA + Temnepartypsl (t) E

+ KoHthur cefzm

Dasnexuna ] 1

+ Kanan p 1 P1 MK
+Kanan p2 P2 Kn
+Kanan p3 P3 Kn

Bri6op UK
+Kanan p4 P4 Kn
+KaHan p16
BBOO

CTPYKTYpa s
‘ | BbiGpaHHoro UK
Kanan pn | 1 I
=m | + TVN KaHana Tok 4-20 ;—I

+ 00p HewTaT cUTyauuu
+ HuxkHAA rpaHvua

+ BepxHsaa rpaHuua

+ 3Ha4y Ha MWH Toke

+ 3Ha4y Ha Makc TOKe

+ BBOO KOHCTaHTbI

+N Bxopa

+ N kaHanoB cnaraembix
+ N kaHanoB cpen apud -
+N kaHanos 1, 2, 3 = = = = a = = &%
+ OunMCcTUTL KOHdUr +

@—b Tun _kaHana ]1

TokoBbIM 4 -20 MA =
Tokoebid 0-20 mA
TokoBblid 0-5 MA

KoHcTanTa
Cymmal/PasHocTb
CpegHee apudcmeTny

p X1
! Pacwupenune pguan . —

T T S S S

L S A )

T I 2 S i )
L ]

'
L}
+

+
+
+
+
+
+
+
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PucyHok 3.16 — PasgépHymoe u3obpaxeHue MeHto [JasneHus
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3.5.2.4. NMapameTp Macchbi

MapameTtp Macchbl oTBevaeT 3a KOHPUIYpPUpPOBaHNE OAHOTUMHBIX NapaMeTpoB
Maccbl BOAbl (TennoHocuTens), BoAasHoro napa. MeHw napametpa Macchbl
npeacTaBnseTcs B BUAE CMUCKa M3MEPUTENbHbIX KaHanoB gn, KOTOPbIA codep-
XWUT 0o 16 kaHanoB (CTPOK) — BapMaHTOB MPUMEHEHUS AaHHOro u3n4eckoro
napametpa. Pa3BépHyToe n3obpaxeHne meHio napametpa Maccbl (gn) npeg-
CTaBMneHo Ha pucyHke 3.17.

Hactpoiku npubopa IZ Tabn koHdmrypauum |4
+ MapameTpbl npubopa + Temnepatypbi (t)
+ Tabnuua KoHdurypauyuu BBOAO + [JaBnexHusn (p)
+ KoHdur ceszu + Macchi (g)

Macchbl | 1

+ KaHan g1 G1 MK
+Kanan g2 G2 Kn
+Kanan g3 G3 Kn

Bbi6op UK
+Kanan g4 Gs1 Kn

+Kanan g16

BBO[ s CTPYKTYPA
y BbiBGpanHoro UK

Kanan gn | 1

= |+ TMN KaHana Cp . apud Q_Im 4 5 GI
+ O06p HewTaT cUTyauum - = % = = =
+ N kaHanoe v, t, p + = = = o=

+ BBOA KOHCTaHTHI - 4 = = = =
+ YcraBka BM - -
+ Tun KoHTpons -
+ N kaHanoB cnaraembix -
+ N kaHanoB cpeg apud -
+ N kananoe dP, P, t -
+ N HabGopa gon nap - oB -
+ O4YnCcTUTL KOoHdhMr +

@—b Tun kaHana 4

Dusznyeckui

KoHcTaHTa
Cymmal/pasHocTb
®yHkuna dP, P, t nap
®yHkuma v, t, P nap

T
+ 00+ o+ o+
1o '
+ + + .
+ , '

BbiGop
Tuna UK BEOA

22222

PucyHok 3.17 — Pa3gépHymoe u3obpaxeHue meHto Macchbi

3.5.2.5. NMapameTp TennoBble 3HepPrun

MapameTp TennoBble 3Heprun OTBEYAET 3a KOHPUTyprpoBaHME OOHOTUMHBLIX
napamMeTpoOB TEMMOBbIX 3HEPIUI BoAbl (TENNOHOCUTENS), BOAsHOro napa. MeHto
napameTpa TennoBble 3HePruu NpeacTaBnseTcs B BUAE CNMCKa U3MEpPUTENb-
HbIX KaHarnoB (N, KOTOPbIA coaepXut Ao 16 kaHanoB (CTPOK) — BapuaHTOB Mnpu-
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MeHeHUsi faHHoro napameTpa. PasBépHyToe usobpaxeHue MeH napameTpa
TennoBble aHepruu (qn) NpeacTaBneHo Ha pucyHke 3.18.

HacTtpoikn npubopa |2 Tabn koHdurypaumnm |5
+ MapameTpbl npubopa + [aBnexus (p)
+ acc (o)
+ Kondpur_casnau
—
TennoBble 3HepPrum |1
+ Kanan q1 Q1 MK
+Kanan q2 Q2 Kn
+Kanan g3 Q3 Kn
Boeibop UK
+Kanan q4 Qd1 Kn
+Kanan q16 E
' BBO[MO CTPYKTYPA ey
BbiGpaHHoro UK
Kanan qn [1
—d1 2 3 4l
+ O6p HewTaT cUTyauuu -+ - -
+ N kananoe g, t, p + - + o+
+ N kaHanoB cnaraembix -+ - -
+ OuncTUTL KoHdhur + o+ + o+

Tun kaHana [2

- 1

CymmalpasHocTb - 2 Bui6op

Qmin -—) 3 tana UK BBOA
Qmax — = 4

PucyHok 3.18 — Pa3gépHymoe usobpaxeHue MeHo Ternnosebie sHepauu

3.5.2.6. Habop pononHUTeNbHbIX NapamMeTpoB

HaGop pononHuTenbHbIX NMapameTpoB (N) NpUMEHSIETCA ANst U3MepeHusi
(BbluMCNEHUST) PU3NYECKMX NapaMETPOB pacxoaa:

" MPUPOLHOrO rasa, NPUBEAEHHOIO K CTaHAAPTHbLIM YCIOBUSIM;

"  HACbILLEHHOrO 1 NeperpeToro BOASHOro napa;
Nno NnokasaHWsiM COOTBETCTBYHOLLUX U3MEPUTENbHbBIX Npeobpa3oBaTenen, unm no
MeTody Pas3HOCTW LaBfieHMs1 Ha CyXawLmx ycTponcTBax. COCTouT M3 LecTn
O[IMHaKOBbIX HAOOPOB AOMOSTHUTENbHbLIX MAPAMETPOB, MO YNCIY U3MEPUTESBHbIX
BXOZ0B BbIYMCMUTENS, CMOTPUTE PUCYHOK.

B kaxxgom Habope HaxoasaTca napameTpbl, OTHOCALLMNECS:
" K MPUPOAHOMY rasy, NpMBEAEHHOMY K CTAaHAAPTHLIM YCMOBUSM;
® K HaCblLEHHOMY 1 NeperpeTomy BOAAHOMY napy;
= K MeToAaMm onpegeneHnss 06bEMHOrO pacxoda no pasHOCTU OaBrieHus Ha
cyxatowux yctponctaax (CY).
Pa3BépHyToe un3obpaxeHne mMeHio Habop AoNoONHUTENbHbLIX NapaMeTpoB
nokasaHo Ha pucyHke 3.19.
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HaGop pon. napam. I 6
Habop N1

Habop N6 BBOQO

@—» Habop N6 E
F

|0

+ Meton BbId . Kex (ALG)
+ MnoTHocTk rasa (pc)
' ¥ [lapamempsl, OmHOCAWU-
1 + Cogepx . a3oTa (dA) i ecak npupodHomy zasy
i +Copepx. 4. yrn. (dy) 1 !
1+ Nlumnr (Un) :
| + Anr. pacueta nap (s) Eﬁ
! +06pa6. HC nap (st) i
| + Hwxn rpanmua (Amin) { s, o,
’ : + Bepx rpaHuuya ( Amax ) E ‘
E + BnaxH HacbIw, nap (Y) i—
g E + OTcey camoxopa (ots) i_“
| + BHyTp Anam Tpy6 (dt) i
i + Matepuan Tpy -Aaa (tt) E
| + Ouametp CY (ds) i
. Marepuan CY (ts) i [Tapamempbi, OMHOCAWU-
! 1 ecs k nepenady OaeneHus
! + lllepoxoBaTocTb (rH) 1
i +Mepuon nosep CY (tp) i
b sakpyrn CY (rP) i
7 1 1 v
Y +Cnoco6 o16. P (spos) !—

PucyHok 3.19 — PasgépHymoe u3obpaxeHue MeHo Habop 0ononHumernbHbix
napamempos

3.5.2.7. EAMHMLUBI n3mepeHus

B uenax nosblweHns ygobctea akcnnyaTaumn BblYUCAWUTENS, MIHOBEHHbIE U
apxvBHble 3Ha4YeHUs NapaMeTpoB TENOBbIX 3HEPrUM 1 AaBnNEeHWsl, MOTyT UH-
avumpoBaTtbcs Ha akpaHe XKKW B pasnunyHbiX egnHuLax usMepeHus, cMoTpute
pasgen 1.3.3 HacTosLLero pykoBoACTBa.

Mo ymon4yaHuio, Npu BbIMyCKe BbIYUCIIUTENS C NPOM3BOACTBA, YCTaHaBNMBaET-
Cs cnegytollas pasmepHOCTb eQUHUL, U3MEPEHUS:

= TennoBOW 3Heprum (TennoBon molHocTn) — MNkan;

*  130bLITOYHOrO AaBneHns (Pa3HOCTU AABNEHUS) — Kkrclem?.

MN306paxeHne MeHio EQUHNLILI U3MepeHusi NokasaHo Ha pucyHke 3.20.
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EavHULLI M3aMmepeHusa |1
BBOA
+ Tennogas aHeprusa
[Naenexne | 1 Tennosas 3Heprus | 1
MMa rox
MOx
' MBT x 4 i
i KBT x 4 H

PucyHok 3.20 — M3o6paxeHue MeHo EQUHUUbI usMepeHus

BHUAMAHMUE!

[Mpu cmeHe eauHUL n3MepeHus [laBneHUss HEO6XOAMMO BbIMOMHUTL peaakTu-
pOBaHWe 3HAYEHMWI CNEeayYLLMX NapamMeTpoB (CMOTpUTE pUCyHOK 3.16):

=  HuxHAA rpaHMua;

= BepxHsasa rpaHuua;

= 3HayeHMe Ha MUHUMalNbHOM TOKe;

= 3HayeHuMe Ha MaKCUManbHOM TOKe;

= BBOA KOHCTaHThbI.
Mpouenypa penakTMpoBaHusi onvncaHa B pasgerne 3.7 MHCTPYKLUMM MO HacTpOWiKe
BblYMCIIMTENS.

3.5.2.8. NMapameTp aneKkTpoaHeprum

MapameTp AnekTpoaHeprum popMmpyeT CNUCKN U3MEHEHHBIX OHEWN U CMIUCKU
TapndOoB Anst MHOroTapudgHoro y4éta anektpudeckomn aHeprum — C. O6Lwmn Bug
MEHI0 NapameTpa OneKTpo3Heprum otobpaxaeTcs Ha pucyHke 3.21.

ANeKTpo3aHeprum | 1

+ CNUCOK U3M OHen

+ Cnucok Tapudor

PucyHok 3.21 — N306paxeHue MeHo OreKkmposHepauu

CnMCcoK U3MEHEHHbIX AHEW — yCTaHaBMMBaET KONNYECTBO N3MEHEHHBIX AHEN
(pabounx, npasgHUYHbLIX, BEIXOOHBIX) B OTYETHOM roay.

Cnucok TapucgoB — yCTaHaBnMBaeT CNnUCOK OHEN, B KOTOPbIX BbIYUCIIUTESNb
MOXEeT OCYyLeCTBNATb y4eT ANEKTPUYECKON SHEPTUU MO pasnuyHbiM Tapudam
BHYTPW OOHOro OHA.

3.5.2.9. Cuctema napameTpoB

Cuctema napamMeTpoB — CINYXUT AfS HACTPOMKM NOACUCTEM Y4€Ta MpU KOH-
UrypMpoBaHMn BbIMUCIUTENST C  KnaBuaTypbl. [aHHOe MeHio no3BonseTr
HacTpanBaTb U 00beANHATb U3NYeckre napameTpbl B pa3nmyHble NOACUCTEMbI
y4yéTa u 3anucbiBaTb UX B NamsTb Npubopa, pucyHok 3.22.
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Cucrtema napameTpoB I 2

+ [lobaBuTb nogcucTemy

+ Mogcuctema 1 OTOIM1
+ Mopcuctema 2 XBC1

@OHD + MNopcuctema 3 XBC2
H (Ao 6-Tu noacucTem y4yéTta)

»] NMoacucrtema 1 |2
+ Onucanne OTOIMM

3apaHve napameTpoB ] 1

+MN-p 1
+MN-p 2
+MN-p 3
+MN-p 4
+MN-p 5 P2

6

7

8

9

+M-p
+M-p
+M-p
+M-p
i+N-p 10 G2
t+M0-p 11 Gd1l
P+N-p 12 Q1

Cmompume pucyHok 2.4

PucyHok 3.22 — [Mpumep pazsépHymoeo usobpaxeHust meHro Cucmema
napamempos

3.5.2.10. KoHcburypaumsa otonutenbHOro ceaoHa

MapameTp KoHdumrypaumsa oTonutenbHOro ce3oHa, pucyHok 3.23, npegHa-
3HayeH ANns YCTaHOBKM (onpeaeneHns) cneayroLwmx 3HauyeHun:

* [faTtbl HAYana v OKOH4YaHUs OTOMUTENBHOIO CE30H3;

= [0oroBopHon Temnepatypbl X B 3MMHUIA 1 NETHUIA NepUoa;

* [faTtbl HaYana oT4ETHOro Mecsua.

KoHcour oton ce3oHa |1

+ Havano
+ OKoH4YaHue
+txn oton cesoHa °c

| +tXxM neTH ce3soHa °c

i + OTyeTHas parta

PucyHok 3.23 — PasgépHymoe usobpaxeHue meHto KoHgpuaypayusi
omonumersibHo20 cesoHa
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3.5.2.11. 3umHee, neTHee BpeMA

MapameTp 3uMHee, netHee BpeMsA, pucyHOK 3.24, obecrneyvBaeT BO3MOX-
HOCTb aBTOMaTMYECKOro nepexoda C JIeTHEro BPEMEHW Ha 3VMHee BpeMms, U
HaobopoT.

3umHee / neTHee Bpems | 2

Mepexogutb

PucyHok 3.24 — N3obpaxeHue mMeHo 3umHee, nemHee epemsi

MapameTp «He nepexoauTb» — OTKMOYaeT MeXaHW3M nepeBoja YacoB Bbl-
YNCNINTENS HA 3UMHEE UMK NETHEE BpeMS.

MapameTp «[MepexoanTb» — obecneunBaeT aBTOMaTUYECKUIA NEPEBO/ YacoB B
BbIYMCNNTENE Ha 3VMHEe BpeMs 1 00paTHbIN NepeBoa Ha NeTHee BpeMs B COOT-
BETCTBUM C OOLLENPUHATLIMU NpaBunamMm nepexoaa.

3.5.2.12. Kog cxembl

MapameTp Kop cxembl oTobpaxaeT Homep wabnoHa, ycTaHaBnMBaemoro u3
oubnunotekn wabnoHoe MO KAPAT-KoHdurypatop, Hanpumep, wabnoH 146,
npu KoHdurypuposaHum Bblumcnutensa c K. MapameTp He pepaktupyetcs C
KnaBuaTypbl BbIMUCIIUTENSA U OTOOpakaeTcd OTAENbHOW CTPOKOW B  MEHHO
Ta6bnuua koHdUrypaumm, pucyHok 3.25.

Ta6bnuua koHcurypauymm |1 2

+ KoHdomr oton ce3oHa
+ 3umHee / neTHee BpemA

Koan cxembl 146

PucyHok 3.25 — N3o6paxeHue napamempa Kod cxembl

3.5.3. KoHdwmrypauus cssasu

MeHto KoHdourypauums ceasm, pucyHok 3.26, peaaktmpyeT 1 nokasblBaeT:
= agpec Bblumcnutens B cetm Modbus n M-Bus;
= CKOpPOCTb 0OMeHa MHdOopMauMen No KOHTaKTHbIM WHTepdenicam RS-485,
RS-232, USB, M-Bus;
" npedenbHyr ANUTENbHOCTb May3bl MEXAy MnocneaoBaTeNnbHO MOYLUMU
bantamu;
= TUM UCMOMb3YEMOrO KOMMYHUKALMOHHOIO NPOTOKONA.
Mo ymonuyaHuio, BblMUCIIUTENW MOCTaBMSIOTCA C NPOU3BOACTBA C YCTaHOBMEH-
HbIM agpecoM 1, ckopocTbio o6MeHa AaHHbIMK 19200 6uT/c.

KoHdur cesasu | 2
+ Modbus agpec 1
+ CKOpoCTb 0OM 19200
+ May3a (mc) 20
+ lpoTtokon o6Mm ModBus

PucyHok 3.26 — Cmapmosoe u3obpaxxeHue meHro KoHguaypayus cessu
HMO KAPAT www.karat-npo.ru
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MapameTp KoHdurypaums cBsisan MOXeT pedaKTMpoBaTbCs, Kak B MOfb30oBa-
TENbCKOM pexume paboTbl, Tak 1 B pexume TECT. HacTpoiika gaHHoro napa-
MeTpa He BIUSAET Ha METPOSIOrMYECKNEe XapakTePUCTUKN BbIYUCIIMTENS.

3.5.4. CoctosiHue GSM cBasun

MapameTtp CoctosiHne GSM cBA3M oTobGpaxaeT KOHUrypaumnio noakmnove-
HUsa Bblumcnutens k GSM/GPRS cetw. NapameTp 3agencTBOBaH TOMbKO Mpu
NOAKIIOYEHUN BblUMCINTENSA K KOMMYHUKaTopy GSM/GPRS KAPAT-902. B atom
cnyyae Ha XKW Bbluncnutens otobpaxaeTtcs cregytowas nHdopmauums:

"  nepBas CTpoka — Ha3BaHue okHa CocTosiHne GSM cBA3y;

=  BTOpas cTpoka — Ha3eaHue (K902) n 3aBoackon Homep npubopa, Hanpu-

mep, (0106_1213);
= TpeTbs cTpoka — coctossHne GSM/GPRS ceTtn anga 1-ou SIM-kapThbi:
= S=59 — ypoBeHb curHana B cetu coctasnseT 59%;
= B=747 — 6anaHc geHexHbix cpeacTts Ha SIM1 coctaBnset 747 py6.;
=  OK - cetb SIM1 HaxoguTcsa B paboyem COCTOAHMM;
=  yeTBépTas cTpoka — coctosiHne GSM/GPRS ceTtu ans 2-on SIM-kapThbl:
= S=00 — BTOpasa SIM-kapTa B KOMMYyHWKaTOp He YCTaHOBIIEHa,;
=  B=??7?7? - 6anaHc AeHeXHbIX CPeACcTB He onpeaenéH;
= ER - ceTb SIM1 HaxoguTcs B He pabo4eM COCTOSIHUN.
BHewHwnii Bua meHo CoctosHne GSM cBs3un npeacTaBneH Ha pucyHke 3.27.

CocTtosiHney GSM cBsA3u [ 1

K902 # 0106 _ 1213
SIM1: $=59 B=747 OK
SIM2: $S=00 B=7?7??? ER

Cumeor, obosHavarowut Homep - Ne

PucyHok 3.27 — U3obpaxeHue meHo CocmosiHue GSM ces3u npu nodkrrye-
Huu ebiqucnumens k kKommyHukamopy GSM/GPRS KAPAT-902

Mpwn nogkntoveHnn BeluMCUTENS K apyruMm mogensam GSM/GPRS koMMyHuka-
TopoB, Ha 3kpaHe XKW BbluvcnvTenss Gyget otobpaxaTbCs TOMbKO nepBas
ctpoka — CoctosiHne GSM cBA3M.

3.5.5. YcTaHOBKa BpeMeHu

MapameTp YcTaHOBKa BpeMeHu, pucyHok 3.28, oTobpaxaeT Tekyllee BpemMs
B popmate: XX(4achl) : XX(MUHYTHI).

YcTaHOBKa BpemeHu | 1

Y44 M M

[El : 46

PucyHok 3.28 — N306paxkeHUe MeHK0 YcmaHo8Ka epeMeHU
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3.5.6. YcTaHOBKa gaTthbl

MapameTp YcTaHoBKa AaTtbl, PUCYHOK 3.29, CRyXWUT AN yCTaHOBKM AaTbl B
copmate: XX(aeHb) : XX(mecsu) : XX(roa).

YcraHoBKa pathl | 1
an M M rr

EE : 12 : 14

PucyHok 3.29 — M306paxeHue MeH YcmaHoska 0amabl

3.5.7. TecT 4acToTbl reHepaTopa KBapLieBbIX YacoB

MapameTp Mcnonb3yeTcs TONMbKO MPW HAacCTPOWKE BbIYUCIIUTENSA Ha NPOU3BOA-
CTBE M Npu ero nosepke. BCTpoeHHbIn B Npubop reHepatop CUHXPOMMMYILCOB
BblOAET (PMKCUPOBAHHYIO YacToTy paBHyto 32768 'L Ans HACTPOMKN BHYTPEHHUX
Yyacos npubopa.

3.5.8. Pexxum noBepku

MapameTp Pexum noBepku ncrnonb3dyeTcsa Ans NpoBeAeHUs NMOBEpPKU BblYMC-
nUTens, U akTUBUPYETCH TONMbKO Ha BPeEMSA MNPOBEAEHUSA OaHHOW onepaluu.
BHeLLHWI BUA MeHo napameTpa nokasaH Ha pucyHke 3.30.

Pexum nosepku | 1

PexxuMm noBepku BbIKN .

Pexum NMOBEPKN BKI .

PucyHok 3.30 — U3obpaxeHue meH Pexxum nosepku

3.5.9. Pexxnm paboTbl 3KkpaHa

MapameTp Pexum paboTbl 3KpaHa OTBEYaeT:

= 3a BKIMYeHre pexuma noacseTtku akpaHa XKW seluncnutens;

= 32 BblOOp BpeMeHn oTobpaxeHns AaHHbIX Ha akpaHe XKKW Bbluncnvtens.
MeHto napameTpa npeacTaBneHo Ha pucyHke 3.31.

Pexxum paboTbl 3kpaHa |2
+ BKn nogceeTku

+ OTKNn WHAMKaTOopa

PucyHok 3.31 — N3obpaxeHue meHo Pexum pabomsbi aKkpaHa

MapameTp Pexnm paboTbl aKpaHa MOXET pefaKkTMpoBaThCsl, Kak B MoNb30Ba-
TeNbCKOM pexume paboTbl BblYMCNNTENS, Tak U B pexnme TECT. 370 cBsizaHo ¢
TEeM, YTO HacTpoKrKa AaHHOro napameTpa He BMWSIET Ha METPONornyeckue xa-
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PaKTEPUCTUKN BbIYUCTIUTENS W CIYXUT TOMbKO AN NOBbIEeHWs yaobcTBa aKc-
nnyaTtaumm npubopa.

AnropuT™M pedakTMpOBaHUS OaHHOro napameTpa OnuncaH B MHCTPYKUMM MO
HacTpolike Bbluncnmtens, CMA® 421451.103 UH.

3.5.10. KoHTpacTHOCTb 3KpaHa

Mapametp KoHTpacTHOCTb 3KpaHa obecrneuvmBaeT perynMpoBky 4YETKOCTU
oTobpaxeHust faHHbIX Ha akpaHe XKKW BbluncnuTens, pucyHok 3.32.

KoHTpacTt 3kpaHa |1
KHonkamu “BBEPX” ,

“BHU3” oTperynupyuTte
KOHTPACTHOCTbL 3KpaHa

PucyHok 3.83 — M3o6paxeHue meHo KoHmpacmHocmb 3KkpaHa

MapameTp KoHTpacTHOCTb 3kpaHa MOXeT pefaKkTUpoBaTbCs, Kak B MONb3oBa-
TEeNbCKOM pexumMe paboTbl, Tak n B pexume TECT. 310 cBA3aHO C TeMm, 4TO
HacTpoyika AaHHOro napameTpa He BMMAET Ha MEeTPONorM4yeckne xapakTrepucTu-
KW BbIYMCIMTENS U CAYXWUT TOMNbKO ANS MNOBbIWEHWs yaobcTBa aKkcnnyaTaumm
npuobopa.

AnropytTM pefakTMpoBaHUA OaHHOrO napameTpa OnucaH B MHCTPYKUMMU MO
HacTporike Bbluucnutens, CMA® 421451.103 UH.

Bbluucnutenu KAPAT-308
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4. MOHTAX BbIYUCITUTENA

Bbluncnutens nocraensietcs npegonpunatTnemMm-m3rotoeuTesnieMm rotoBbiM K WUC-
NONb30BaHUIO C MOAKIMHOYEHHBIM 3NIEMEHTOM MUTAHWS.

MoHTax BblYMCRIMTENS NPOU3BOAUTCH B COOTBETCTBMU C TEXHUYECKMM MPOEK-
TOM Ha y3en KOMMEpPYEeCcKOro (TEXHONOrM4ecKoro) y4éta KOMMyHarbHbIX (3Hep-
reTM4ecKknx) pecypcoB, KOTOpbI paspabaTtbiBaeT crneunannampoBaHHas NpoekT-
Hasi opraHm3auus u cornacyet ero ¢ 9CO 1 3aka34ynKoM.

Mpn ycTaHoBKE BbLIYMCIIMTENS Ha Yy3re KOMMEPYECKOro (TEXHONOMMYecKoro)
yyéTa pekomeHayeTcsa cobniogaTb cnegyouime obwme TpeboBaHNA K MOHTaxXy
BblYMCINTENS:

®  MOHTaX BbIMMCIUTENS PEKOMEHAYeTCs NMPOM3BOAMTL B CyXOM OTanivBa-

€MOM MOMeLLeHNM C TemnepaTypoW OKpyxatlollero Bo3fdyxa, OT MMC
1 °C po nntoc 55 °C, 1 orpaHnyYeHHbIM JOCTYNOM MNOCTOPOHHUX UL,

= BblYMCMUTENb YCTaAHaBNMBATb Ha BHYTPEHHEW CTEHE MNOMELLEHUsl, Ha

3NEeKTPOTEXHUYECKOM LLMTE UMK B 3NIEKTPOTEXHMYECKOM LUKady;

=  yCTaHaBnuBaTb BblYMCNNTENb Ha BbicoTe oT 1,5 oo 1,8 meTpa oT nona, B

mMecTe ygobHom Ans GecnpensaTCTBEHHOro AoCTyna oOcnyXuBaroLwwero
nepcoHana.

Mogpo6HO TpeboBaHUs, KOTOpble HeobxoguMmMo cobniodatb NpUM  MOHTaxe
npubopa, onucaHbl B NHCTPYKLMN no MOHTaxy BblYUCTINTENSA
CMA®.421451.103 M.
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5. TEXHUYHECKOE OBCJTYXXUBAHUE

TexHn4eckoe OBCnyXMBaHWE BbIMUCIUTENEN AOMMKHO MPOBOAMTLCHA MMLUaMu,
M3YYMBLLUMMM HacTosLLee PyKOBOACTBO, MHCTPYKLMIO MO MOHTaXy U MHCTPYKLMIO
no HacTpounke BbluyMcnuTenen. Mpu obcnyxmnBaHnn BblYMCnUTENen Heobxoanmo
pykoBoacTBOBaTbCa TpeboBaHusaMU «[1paBun TexXHUYEeCKoW akchnnyatauuu Ten-
NOBbLIX 3HEProycTaHoBOK», «[llpaBunamu npombilneHHon 6e3onacHocTy onac-
HbIX NPOM3BOACTBEHHbIX OOBEKTOB, Ha KOTOPbIX MCMONb3yeTcsa obopyaoBaHue,
paboTatollee noa M3ObITOYHLIM AaBneHnem», «llpaBunamm TEXHUYECKOW IKC-
nryaTaummn anekTpoycTaHOBOK NoTpebutenen», «MexoTpacnesbiMy npasunamm
no oxpaHe Tpyda (npasunamy 6e30nacHOCTM) NP 3KCMyaTaummn 3feKTpoycTa-
HoBok MNOT P M-016-2001 P[».

5.1. MOPAOOK TEXHUYECKOIO OBCITY)XXUBAHUA

TexHn4eckoe obCrnymMBaHe NPoOBOAMTCA C Lienbtlo obecrneveHunss 6e3oTkazHoOM
paboTbl BbIMUCIUTENS 1 BKIOYAET B cebs crnefyouime Buabl paboT:

*  BHELIHWI OCMOTP BO BpeMmsi aKCniyaTauuu;

= npoBepKy paboTocnocobHOCTY;

= NepuoanyecKyr NOBEpKY;

*  PEeMOHT NPV BO3HMKHOBEHWM HEUCNPaBHOCTU (MPOM3BOAUTCS B COOTBET-

CTBUM C pasgernom 6 pykoBoacTea);
= KOHCEpBaUMIO NpU AEMOHTaXe Ha ANNTENbHOE XpaHeHue.

5.2. BHELLUHUA OCMOTP

B npouecce akcnnyataumu BblMMCIIMTENSA HEOOXOOUMO MPOM3BOAUTL MEPUO-
ONYECKUn BHELWHW ocMoTp paboTatowero npubopa. Mpu BHeWHeEM ocMOTpe
BbIYMCNNTENS NPOBEPSETCA:

] Hanu4ve nnomob, OTCYTCTBUE BUOUMbIX MEXAHUYECKUX NMOBPEXOEHUIA KOP-

nyca v nepeaHen naHenu BblYMCIMTENS;

= NPOYHOCTb KPEMMEeHUsi BbIMUCIUTENS B 3NEKTPOTEXHUYECKOM  LuKady,

CTEHe NOMELLEHNSI UMW Ha LIUTE;

= HaOEeXHOCTb M COCTOSIHME JIIEKTPUYECKUX MPUCOEOUHEHUIN XKIYTOB U Ka-

6enen ot UMPB, WINPT, KANT, ANT, M4, BC n CBY k BbluucnuTento.

MepunoanyHOCTL OCMOTpPa 3aBMCUT OT YCMOBUWIA 3KCMyaTaumm npubopa u ycTta-
HaBIMMBAETCS OpraHu3aumen, BeayLen TeXHUYeckoe 06CnyXBaHme yana yyéra,
N COrNacoBbIBAETCA C KCMIyaTMpPYHOLLEN OpraHM3aunm.

[na npepoTBpalleHns Bbixoda U3 CTpos paboTatoLlero BblMUCANTENS, B Cy-
Yae BO3HWKHOBeHWs BGe3oTnaraTenbHON HeobxoAMMOCTW MPOBEAEHUS CBapo4-
HbIX paboT Ha Tpybonposoae (npy HacTynneHnn HC vnn aBapuiiHOW cutyaumm),
HeobXoAMMO MPOU3BECTM OTKMIOYEHUE (PACCTLIKOBKY) NnaTtbl MOAKMHOYEHUI OT
BbIYMCINIUTENBHOW NNatbl npubopa. [N BeINOMHEHNS 3TOW onepauumn cneayer:

= CHATb NNOMObI CO BTOPOro ypoBHA nNnomMbupoBanus (pasgen 1.6 HacTos-

LLIero pyKoBOACTBA) BblYUCAUTENS;
= CHATb MEepPEeHIO KPbILLKY KOpryca BblYMCIUTENS (NO3nums 7, PUCYHOK
1.2), oTKpyTVB 4 camOHape3HbIX BUHTA;
= CHSITb YNNOTHUTENb KabenbHbIX BBOAOB (no3uums 11, pucyHok 1.2) ¢ no-
CaZloMHOro MecTa Ha kopnyce (no3uumsi 8, pucyHok 1.2) BblMUCIUTENS;
. OTCOEAMHUTbL NNaTty NOoAKMNYeHn (nosmums 18, pucyHok 1.2) oT BblumMC-
nuteneHou nnatsl (no3vuus 20, pucyHok 1.2) npubopa.
MpuBeaeHue BbluMCINTENS B paboTOCNOCOOHOE COCTOSIHNE crieayeT BbINOMHATh
B 06paTHOM nopsake.
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5.3. NIPOBEPKA PABOTOCNOCOBHOCTU

Mpu nposepke paboTocnocOBHOCTUN BbIYMCANTENS MPOBEPSETCS:

"  MICNPaBHOCTb €ro OpraHoB yNpaBreHus, HaBUraunum N MHAMKauum;

= cooTBeTCcTBME, oTobpaxaembix Ha XKW Tekylwmnx 3HayeHun napameTpos,
pearbHbIM 3Ha4YeHVUAM N3MepSeMbIX BEMUYMH.

Mpn comMHeHMn B peanbHocTU oOTobpaxaemblx Ha XKW  BblumcnimTens
3Ha4YeHui, NocnenoBaTenbHO NPOBEPSETCS:
= MOHTaX BblYMCANUTENS, MNOAKMOYEHHBIX K HeMY WM, n uenocTHOCTb NUHUIN
CBSI3U MeXAy HUMMU;
= COOTBETCTBME [OENCTBYKLUMX YCTAHOBOK MacCMOpPTHbIM  YCTaHOBKaM
BblUMCIINTENS;
*  MpoCMaTpMBAOTCH MOYACOBbLIE U MOCYTOYHbIE apXUBbl HA NPeAMET NOMHOTbI
HapaboTok 1 Hannuns HC.
B cnyyae oBHapyxeHus HenornHblx HapaboToK NPOCMaTpMBaOTCS NPUYMHBI He-
LITaTHbIX CUTYauui B XXypHarne cobbITUI U AaHHble 3aLUMLLEHHOrO XypHana, 1 B
pesynbTaTte aHanuMsa NPOCMOTPEHHbIX 3anucei NPUHUMAaETCsl PeLUeHne O TOM,
YTO SBUNOCb MPUYMHOW HELUTATHOW CUTyauuu: HEWCNPaBHOCTb BbIYUCIUTENS
UK OTKITOHEHUS B paboTe UHXEHEPHbIX CUCTEM.

5.4. NOBEPKA

BbluncnuTtens ABnseTcs CpeacTBOM M3MEPEHWA U MpU UCMONb30BaHWM B
cepe rocyqapCTBEHHOrO perynmpoBaHusa obecnevyeHus eOuMHCTBA M3MepeHui
noanexuT nepvognyeckon nosepke. [MoBepka BbluMCAUTENEN MNPOBOAMTCS B
COOTBETCTBUM C [OOKyMeHTOM «Bbluucnimtenn KAPAT. Metoguka noBepku.
M 12-221-2015».

MHTepBan mexay noBepkamu BblYMCIMTENS cocTaBnseT 4 roaa.

5.5. KOHCEPBALINA

B cnyyae koHcepBaLWm BbIYMCAUTENS — AEMOHTaXe Ha ANUTeNnbHOe XpPaHeHuve.
Mpnbop [OMKEH XpaHWTbCH B YMNaKoBKe MNPEeAnpUSTUS-M3roTOBUTENs WUMn
aHanornyHom, npyu obecnevyeHnn ycnoBu XpaHeHus, NpMBEAEHHbIX B pasaene
TpaHcnopTMpoBaHWe 1 XpaHeHVEe HacTOSILLEro PyKOBOACTBA.
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6. TEKYLLMA PEMOHT

B cny4yae oTkasa BblMMCAUTENS, €r0 PEMOHT MpPOM3BOAUTCH TOSMbKO Ha
npeanpusTUn-N3roToBMUTENE UK B CEPTUMULINPOBAHHBIX CEPBUCHBIX LEHTpaXx.

Mpun oTnpaBke BbIYMCAMTENS B PEMOHT, BMECTE C HUM [OKHbI ObiTh OTNpaB-
NEeHbI:
*  PeknamauMOHHbIN aKT C ONMCaAHUEM XapakTepa HEWUCNPABHOCTU BbIYNC-
NMTENs U eé NPOSIBNEHNAX;
= MNacnopt Bbiuncnutens CMA®.421451.103 NC.

7. TPAHCNMOPTUPOBAHUE N XPAHEHUE

Bbluncnvtenu B ynakoBke npeanpusTUS-M3roTOBMTENS TPaHCNOPTUPYTCS Ha
nobble paccTosiHWA Npu cobnogerHny cneayowmnx Tpebosanmn:

" TPaHCMOPTUPOBAaHWE MO >eNe3HoW [opore AOSMKHO NPOU3BOAUTLCH B
KPbITbIX YACTbIX BaroHax;

= MpuW NepeBo3Ke OTKPbITbIM aBTOTPAHCNOPTOM SLUMKM C NPnbopamMu AOMKHbI
ObITb NOKPbLITHI BPe3eHTOoM;

= MpK nNepeBO3Ke BO3AYLUHbIM TPaAHCMOPTOM SALWMKM C Mpubopamu AOMKHbI
pa3mMeLLaTbCs B repMETUYHbIX OTanMBaeMbIxX OTCeKax;

" MpV nepeBO3Ke BOAHbIM TPAHCMOPTOM SLWMKM C npubopamn [OMKHbI
pa3mMeLLaTbCcs B TpOME.

Pa3smelleHne » KpenneHwe SLMKOB C BbIMUCAUTENSAMU Ha TPaHCMOPTHbIX
cpeAcTBax AOMKHO obecneunBaTtb YCTOMYMBOE MOSIOXKEHME B MyTW, OTCYTCTBME
CMeLLEeHN 1 yaapoB ApYr 0 Apyra, a Takke O CTeHKU TPaHCMOPTHLIX CPpeacTs.
Bo Bpemsi TpaHCMOPTMPOBaHNA U MOrPYy304HO-Pa3rpy30YHbIX paboT TpaHCnopT-
Has Tapa He [OMkHa noAaBepraTtbCd pe3kuMm yaapam U npsmMomy BO3LEVCTBUIO
aTMocepHbIX 0CagKoB M MbINN. YCNOBUSA TPaHCMOPTUPOBAHUSA OOMKHbI COOT-
BeTCTBOBaTb ycrnoBusam xpaHeHnnsa 3 no FOCT 15150 npu Temnepartype He Huxe
muHyc 25 °C.

XpaHeHve BbluMCcruTenen A0MMKHO OCYLLECTBNATLCA B TPAHCMOPTHOW Tape unm
B YNakoBKe MpeanpusiTUSi-u3roToBUTENs B CKNaACKMX MOMELLEHUSX Mpu OTCyT-
CTBMMW B HWX MbIfK, NapoB KUCMOT, LLENOoYen 1 arpeccrBHbIX rasoB, B COOTBET-
cTBMM ¢ ycnosusimu xpaHeHunst 3 no FOCT 15150, npu TemnepaType He Huxe O
°C.

[NocTaBnsemas 3KCnnyataunoHHaA OOKyMeHTauna XpaHUTCA COBMECTHO C Bbl-
qyucnuTenamu.

B 3umHee BpeMsa pacnakoBblBaTb BbIYUCIINTENN BO3MOXHO TOJIbKO NMocne Bbl-
AEpPXKN B oTannmBaemMom nomMeleHnn He meHee 3 vacos.
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8. YTUNU3ALUSA

BbluncnuTtenu He cogepxat B CBOEW KOHCTPYKLMM OparoLeHHbIX MeTannos, a
Takke MaTepuanoB W  BelwecTB, Tpebywwmux cneunanbHbiX MeTOA0B
nepepaboTkM u ytunusauuv, nNpPeacTaBnsloWmnX ONacHOCTb ANSA XU3HU 1©
300pOBbS MIOAEN, Y OKPYXatoLLEen cpeabl.

Mpn BbipaboTKe 3KCMIyaTaUMOHHOIO pecypca BbIMMCIUTENSA, 3KCMIyaTupyto-
Lasi opraHM3aumsi ocyLecTBNsieT MeponpuaTHa No NOArOTOBKE U OTMNpaBke M3-
Oenua Ha yTunusauuio. YTunmsauus BblYUCNNTENST OCYLLIECTBNSAETCS OTAENbHO
Mo rpynnam matepuarnoB B COOTBETCTBUM C Tabnuuen 8.1.

Ta6nuya 8.1 — Ymunusupyembie Mamepuaribl

YTunusumpyembin MaTtepuan ytunusumpy-
Py P yr Py Cnoco6 ytunusauumu
3NIeMEHT eMoro aneMeHTa
OneKTPOHHBLIM Moaynb, | TekcTonNuT, MeAb, 3reK- MNepepaboTka
nnarta noAKYeHUN TPOHHbI€ KOMMNOHEHThI neyvyaTHbIX nnart
Nutni n MepepaboTka
Ilntnesasn G6atapesn .
TUOHUN-XTIOpUA, nuTUeBbIX GaTapewn
KoMMyHMKaLMOHHbIe Megb, cUnNUKoH o
Y u Ab, ’ MepepaboTka kaGenewn
Kabenu ¢dToponnact
Kopnyc Bblyucnutens ABS, PC MepepaboTKka nnacTuka
MNepepaboTka
YnakoBka KapTton M17 pep
MaKynaTypbl
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NMPUNOXEHUE A — MNabapuTHble pa3Mepbl Bbluucnurtens
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PucyHok A.1 — abapumHsbie pa3mepsbi ebiquciumens KAPAT-308
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MPUNOXEHUE B — BHelwwHU BUA nnaTbl NOAKMKOYEeHUN
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PucyHok B.1 — Nnama nodknrodeHul ebiqucnumens KAPAT-308

OBJIACTb 1 — nogkntoyeHe N3MepuTenbHbIX KaHanoB

V1i... V6 — KNEeMMbl NOAKMOYEHNS BXOOHBIX Lienen YNCnoMmnynbCHbIX (Moo Ya-
CTOTHbIX) CUTHanoB;

1... T — KNemMMmbl NOAKINIOYEHUS BXOAHbIX LieNei CUrHarnoB COnpoTUBIEHMS;
Pi ... Pg — Knemmbl nogknioyYeHnst BXOOHbIX Lernel CUrHanoB NOCTOSIHHOrO TOKa.
OBJIACTb 2 — nogkntouyeHue NHTepdeNCHbIX JIMHUA CBA3N
UHTepderic RS-485:

A, B - knemmbl NOAKMOYMEHUS NIMHWIA MHTEPAENCa;

RB — Kremma noAkniyeHus 6annacTtHoro pe3ucTopa;
Shield — knemma nogxnoYeHUst aKpaHa;

*24 B - knemmbl Nogayun BHELLHEro NUTaHus.
WHTtepdperic M-Bus:

A - knemma nogknoveHus nuHuKM nHTepderica M-Bus 2;

B - «knemma noakntodeHus nuHumn nHtepderica M-Bus 1.
UHTepderic RS-232:

A — KneMmma noakntoyeHusa nuHum TxD;

B — Krnemma nogkntoyeHusa nuHum RxD;

Shield — knemma nogkntoyeHus obuiero nposoga GND;
*24 B — knemmbl NoAayun BHELLHEro NMUTaHUS.
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NMPUNOXXEHUE B — Cxembl NoAKNIOYEHUA NEePBUYHbIX U3MEPUTENbHbIX
npeobpasoBaTtenen

Bbluncnutens KAPAT-308
HasHauyeHune Fpynna KOHTaKTOB Ha
uenewu nnare NoAKNYeHUn
1 Q|+
WnPB WINPT, BC, CBY| , 2| - V1
WnPB uner, B¢, cey| ! o1+ V2
2 |-
MNPB ,UNPT, BC, CBY 1 Q|+ V3
2 @|-
+
MNPB MNP, BC, CBY 1 o V4
2 @| -
+
WNPB NPT, BC, CBY| | © V5
2 @| -
+
MNPB ,UMNPT, BC, CBY 12 g V6

Ans peanu3dayuu yHKUUU KOHMPOJISI HanpsKeHUss Ha MOOKMHYEHHbBIX K
sbiqucumento UMP ¢ 8HeWHUM numaHueM UCMOYHUK numaHusi 8bl4uciumernls
Heobxo0umo rodkoYame K mol xe ¢hase, Ymo u eHewHee numaxue UIIP.

PucyHok B.1 — Cxema rnodkmodeHust K ebiquciumento VI ¢ yucrnoumnynsCHbIM
(4acmomHbIM) 8b1x000M

Brok nutaHus: | 4 — Buiuncnutens KAPAT-308
U=12..36 B
Imin=150 mA - Hasunavenue | Tlpynna KOHTaKTOB Ha
+ & ueneun nnare nogknw4YeHun
ung, une, Nt 1
= 9|+ P1
+}—o l— Q|-
una, une, UOT — b5
= 4 P2
+|—¢ — Q|-
umna, une, UOT o
- Q|+
+ ¢ — | - P3
umna, une, 1Nt — b5
- Q|+
P4
+[—¢ — | -
ung, une, Nt — w
= 2|t P5
+ —O| -
wng, une, MNT — L
= 2|t P6
_.@ -

8HayeHusi 8bIX0O0HO20 HanpsikeHus 6roka numaHusi U u MUHUMarbHOe 3Hade-
HUe 8bIXOOHO020 MOKa lmin, MOKa3aHHbIE Ha pPUCYHKe, 8blbuparomcesi 8 3agUCUMO-
cmu om muria nookr4YaeMbix K ebiquciumento UM u ux konudyecmea.

PucyHok B.2 — Cxema nodkrnroyeHusi K ebiqucriumesto MM ¢ mokosbiM 8bix000M
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NPUNOXEHUE B- OkoH4YaHue

4-x npoBoaHasd cxemMa nogknr4yeHus 2-x npoBoAaHasdA cxemMa NnogKnw4YeHus
KAPAT-308 KAPAT-308
HasHaueHue | lpynna Hasnauenue | lpynna
uer%ﬁ KOHTaKTOB uelg KOHTaKTOB
+ +
el N +  [= L +
(] (]
g ol-| ™ c del- ™
- - = -
5 S ST ey
= P Q|+ = LO +
S ol-| T2 E ol-| T2
- L~ L r
% + %T'
E O+ 13 e Yo+ T3
= - -
- L~ 0 - - = l—Q -
E‘ %T'_ §< L%Tl
= Q|+ = o+
| E ol-| T s del-| ™
~ % r ~ L%T.
E A MERE E 4 MERE
-l 5 4 - 3|-
=P E4
S o | 3 Hel T
= Q|+ = Q|+
5 o|l-| T® E do|:|
Q|- ol|-

lModknoweHue KUIMIT (UIMT) Kk ebiqucriumesnto Mo 2-x rnpog8ooOHOU CXeMe
donyckaemcsi mosbKo 07151 MUHUL €8s3u, OfluHa KOmopbiX He rpesbiuaem 3-x
mempos.

PucyHok B.3 — Cxema MoOKHOHEeHUSI K 8bIHUCUMETTO
mepmoripeobpasosameriell CorpomusieHust

HMO KAPAT www.karat-npo.ru




Hay4HO-npon3BoACTBeHHOe npeanpusaTue

YPANTEXHONOINA

www.karat-npo.ru

MOCTABKA B JIIOEON PETMOH POCCUU
OMNMEPATUBHOCTDb
CKNAOCKUE 3AMNACHI

ronoBHOU O®UC

620102, r. EkatepuHOypr, yn. AcHas, 22 kopn. b
Ten./dakc: (343) 2222-307, 2222-306;
e-mail: ekb@karat-npo.ru

TEXHUYECKASA NMOOOEPXKA
620102, r. EkaTepuHOypr, yn. ficHas, 22 kopn. b

Ten./dakc: (343) 375-89-88; skype: techkarat
e-mail: tech@karat-npo.ru

TEXHOJNOITN SHEPTO3®PPEKTUBHOCTHU




