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BBEOEHUE

Bbluncnutenn KAPAT-306 cosgaHbl OOGLWECTBOM C  OrpaHUYeHHOM
oTBeTcTBeHHOCTbIO HIM  «YpanTexHonorus», BXOASAWMM B rpynny
koMmnaHun HIMO «KAPAT».

WckniountensHoe npaso OOO HIM «YpantexHonornay Ha AaHHY
pa3paboTKy 3awmiaeTcs 3akoHoaaTenbcTBoM Poccuiickon ®epepaumu.

BocnpousseneHue (n3rotoBneHune, konuposaHue) nobbiMm cnocobamm
Bbluncnutenenn KAPAT-306 1 (unn) nx KOMMOHEHTOB (BHELUHEro BuAa,
annapaTtHbIX UMW KOHCTPYKTMBHBIX  PELUEeHWR,  NporpamMmMHOro
obecneyeHns) MOXeT OCyLLEeCTBNATLCSA TONbKO no nuueHsnm OO0 HIMM
«YpantexHonorus».

Bbruncnurenn KAPAT-306:

" BHeceHbl B [0OCyAapCTBEHHbI peecTp CpeacTB  U3MepeHun
Poccuiickon ®epgepaumm n PeecTp rocyaapCTBEHHOW CUCTEMbI
obecneyeHns egnHcTBa nsmepeHuii Pecnybnuvku Kasaxcran;

= cooTBeTCTBYIOT «[lpaBunam KOMMEpPYecKoro y4yera TernnoBoW
3HEpPruu, TENIOHOCUTENSIY.

Hacrosillee pykoBOACTBO pacnpoCTpaHsieTCsl Ha BCE WCMOSHEHUS
Bblumcnimtenen KAPAT-306 1 npegHasHayeHo s U3ydeHust ycTponcTea
n paboTbl BbIYMCIIUTENEN, @ TaKKe COAEPXKUT CBedeHMusl, HeobxoanMble
0Nt 9KCnnyaTauum 1 NoBEpPKU.

KoHcTpykums BbluMCrIUTENEN KAPAT-306 NMOCTOSIHHO
COBEpLUEHCTBYEeTCS  MpeanpusTVeM-U3rotoBuTenem, noatomy Bauw
3K3EeMNAAp BbIYUCIUTENSA MOXET MMETb He3HauuTerbHble OTNMYUS OT
npvBeAEeHHOro B HAacTOSALLEM JOKYMEHTE ONMCaHus, KOTOpble He BNUSIOT
Ha ero TexHW4eckne W MeTPOSIoTMYeckne XapakTepuUCTUKWU, a Takke
HaZEXHOCTb 1 paboTOCNOCOOHOCTb.




CMA®.421451.101 P3 P3 — PykoBoacTBO No akcnnyaTtauuu

CMUCOK UCMNONMb3YEMbIX COKPALLEHUNA

BC — BogocyeTuumk XOnoAHOW Unm ropsiyet Boabl C AUCTaHLMOH-
HbIM BbIXOZOM,;
UK — n3mepuTenbHbIN kaHar,
UM — VHCTPYKUMS MO MOHTaXY BbIMUCIUTENS;
WUH — nHCTpyKUMS NO HACTPOMKe BbIMUCTIUTENS;
UM — unameputenbHbIi npeobpasoBatens;
KC — KoHTponbHasi cymma KannbpoBOYHbIX KO3 ULIMEHTOB;
M — meToaMKa NoBepku;
HB — cucrema (noacmctema) Hapy>KHOro BO3ayxa;
HC — HewrTaTtHas cuTyauus;
OT — obpatHsblin TpybonpoBog;
MK — nepcoHarbHbI KOMMLIOTEP;
MO — nporpammHoe obecneyeHue;
NT — nopatowmn TpybonpoBog;
P3 — pyKkoBOACTBO MO 3KcnyaTauuu;
CW — cpencTtBo nsmepeHuin;
DO — copmynsp (nacnopT) npubopa;
XU — xonoaHbli UCTOYHUK;
XC — cucrema (noacvctemMa) xrnagocHabxeHus;
91 — aKkcnnyaTauMoHHas JOKyMeHTaLus;
FBC — cucrema (nogcuctema) ropsiiero BogocHabxeHuss;
XKW — xngkokpuctannuyeckmin MHanMKaTop;
XKKX — XunuwHo-koMMyHanbHoe X0351CTBO;
UNO — vamepuTenbHbIn NpeobpasoBaTenb N3OLITOYHOrO
OaBneHns;
UNP — namepuTtenbHblii npeobpa3oBaTtesib pacxoaa;
WMNT — n3amepuTenbHbIN NpeobpasoBaTtenb TemnepaTtypsbl;
HIMWU — HwxHWIN Nnpeaen uamepeHui;
COB - curHan oTcyTCTBUS BOAbI;
CBY — cueTuuk BaTT-4acoB (3NEKTPOIHEPIUM);
XBC - cucTtema (nogcuctema) XornoAHOro BOAOCHAGXKeEHNS;
9CO - sHeprocHabxatoLlas opraHsaums;
BEHT — cucrema (nogcucrema) BeHTUNALUY;
WUMNPB — un3ameputenbHbIi Npeobpa3oBaTtenb pacxofa BOAbI;
UNPI — na3mepuTenbHbI NnpecbpasoBaTerb pacxoia
NpUPOAHOrO rasa;
KUMNT — komnnekT nameputenbHbIX NpeobpasoBaTtenem
Temneparypsl;
MKCI — mopaynb KOHTPONs CETEBOro NUTaHUS;
OTOIN — cucrema (noacuctema) oTONMEHS;
ANEH — cucrema (nogcucrtema) anekTpocHabkeHus.

H Bbiluncnurenu KAPAT-306
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CMUCOK UCMONb3YEMbIX ONPEOENEHUN

UzmeputenbHble (nepBUYHbLIE) npeobpasoBatenu (UM)  usmepu-
TenbHble Nnpeobpasosatenu Boasl (UMPB, BC), rasa (UMNPI), Temnepaty-
pbl (UMT, KWMT), aaBnenus (UMNA) n anekrpoanHeprum (CBY).

WHTepdreiic nonb3oBaTens  COBOKYMHOCTb MPOrpaMMHbIX M anna-
paTHbIX CpeAcTB, obecneymBalonX B3aUMOAENCTBME MONb3oBaTens C
npubopom.

UHTepcperic RS-232 — KOHTaKTHbIN MocrnefoBaTenbHbI UHTEPdENC:
CcTaHdapT nocrefoBaTeflbHOM  [ABYHanpaBneHHOW nepefayn  AaHHbIX
MeXZy TePMUHAMOM M KOHEYHbLIM YCTPONCTBOM.

UHTepdennc RS-485 — KOHTaKTHbIA MocregoBaTenbHbI UHTEePdENC:
cTaHZapT nocriefoBaTeNlbHOM [AByHanpaBrneHHOW nepefadn OaHHbIX MO
[OBYXNPOBOAHOMY MOMYAYNIEKCHOMY MHOFOTOMEYHOMY MocrneaoBaTesb-
HOMY CUMMETPUYHOMY KaHary CBA3W.

Kommepueckui yueT KOMMyHarnbHbIX PECYypPCOB  onpeferneHune Ko-
nu4ecTBa NOTPebneHHbIX 3HepreTM4eckux (KOMMyHarbHbIX) PECypcoB C
nomotubto CU, Tunbl KOTOPbIX BHECEHBI B PefepanbHbii MHPOPMaLMOH-
HbIi POHA NO obecneyeHnto eAMHCTBA 3MepeHNiA. Ha ocHoBaHUK Noka-
3aHu gaHHbix CU ocylwiecTBnsieTcs pacyeT Mmexay notpebutensmu un
NoCTaBLUMKaMM S3HEPropeCypPCOoB.

KoHdpurypupoBaHue (HacTpoika) BblYucnuTens BBOA (3anuch)
CUCTEMHBbIX NapaMeTpoB (napaMeTpoB KOHUrypaumum) B NamsiTb BblUKC-
nuTens n o6beanMHeHNe UX B MOACUCTEMBI yYeTa, HeOOXoAUMbIE Ansi pe-
anusaumy 3ajaHHON CXeMbl U3MepPEHUs.

Modbus RTU — OTKpbITbI KOMMYHUKaLMOHHBIA NPOTOKOS, OCHOBaHHbIN
Ha apXUTEKTYpe «KIMUEHT-CEPBEPY», MPUMEHSETCS AN OpraHn3aLmm CBsi-
31 Mexgy SneKTPOHHbIMK ycTpowcTBamu. Micnonb3yetcs Ans nepepayn
OaHHbIX Yepe3 KOHTaKTHble nocriegoBaTtenbHble nHTepdencol: RS-485,
RS-232, onTnyeckuin nHTepdenc (ontonopr).

OAHOTUNMHbIE CUCTEMHbIE NapaMeTpbl (OAHOTUMHbIE NapamMeTpbl)
BO3MOXHbl€ BapuaHTbl MPUMEHEHNS KaKoro-nmbo dmanyeckoro napameT-
pa. B Bbmcnutene KAPAT-306 ons kaxgoro ¢omanyeckoro napameTpa
MOXHO 3aaathb A0 16-TU BapnaHTOB ero NpUMEHEHWS, K HUM OTHOCSTCS:

" KONMMYECTBO 3aeWCTBOBAHHLIX B CXEME W3MEPEHUN BXOOOB Bbl-
yncnuTens no kakomy-nubo dusnyeckomy napameTpy. OguH  uns-
MepUTENbHBIA BXO4  OAMH BapuaHT npumMeHeHus. Mtoro, Ao 6-tu
BapuaHTOB MPUMEHEHUS;

" BbINOMHEHME MaTEMATUYECKNX OENCTBUN:
= CcymMMa/pasHoCTb;
= cpefHee apudMeTUYeCKoe;

CO 3Ha4yeHusIMM PU3NYECKUX NapameTpoB, KOTOpble U3MEPSTCHA
Ha 3a4eliCTBOBaHHbIX B CXEME M3MEpPEHWI BXOA4ax BbIYUCIIUTENS.
OpHO MaTemaTtuyeckoe OEeWCTBUE  OAMH BapuaHT NMPUMEHEHUS.

Wtoro, o 10 BapnaHTOB NPpUMEHEHUSI.
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OnTuyecknn nHTepdpenc (oNnTMYECKU NOpPT) — nHTepderic nocneno-
BaTemnbHOW [ByHanpaBrneHHoOW OecKOHTaKTHOW nepefayv AaHHbIX, WC-
Nonb3yLWMIA MHPaKpaCHbIA ONTUYECKUIA KaHamn CBsi3W, COOTBETCTBYHO-
wmn pekomeHgaumam «MIK 1107. OnTtuyeckun nHtepdency. lMpegHa-
3HayaeTcs Ansi GECKOHTAKTHOMO CUUTBLIBAHWUS AAHHbLIX C BbIYUCIIMTENS
KomnbtoTepoM Yyepe3z COM-nopT nnm USB-nopT.

MapameTpbl BpemeHun penctBua HC — B apxuBax BbluUCnUTENS
OOIKHbI B 06sA3aTenbHOM Mopsiake codepXaTbCs crefylolime AaHHble,
XapaKTepuayioLme NpoAoIHKUTENBLHOCTL BpemeHu aenctensa HC:

TMUH — Bpemsi B Te4eHne, KOTOPOro pacxop TEMMOHOCUTENS Obin MeHb-
e MUHMManbHOTO HOPMWPOBaHHOTO 3HAYeHUs Ans CpeacTsa uamepe-
HUIA;

Tmakc — BpeMs B Te4eHne, KOTOPOro pacxod TennoHocutens Obin 6onb-
e MakCUMarnbHOro HOPMUPOBAHHOIO 3HaYeHUst Ans CPeAcTBa usmepe-
HUIA;

Tdt — Bpems B TeyeHue, KOTOPOro pasHOCTb TeMnepaTtyp B NMoAatoLeM u
obpatHoM TpybonpoBogax Obina MeHblue AOMYCTUMOrO 3HaYeHusi, yka-
3aHHOro B MacrnopTe BblMUCMUTENS;

Tdp — Bpems genicteust HC, Bnvsiowwen Ha nsmepeHne napameTpoB: Ter-
NOBOW 3HEPrUK, Macchl, TemnepaTypbl U AaBneHNs TENNOHOCUTENS;

Tan — Bpemsi B TeYeHne, KOTOPOro nutaHue Beiumcnutens unu UMP 6bi-
110 OTKIMHOYEHO.

MapameTp HapaboTkuM — Bpems Ge3zaBapuiiHOM paboTbl NMOACUCTEMBI
yyeTa 3a OTYETHbIA Nepuoa apxmBupoBaHus. Ecnu 3a oTyeTHbIN nepros
He BO3HMKano HC, onpegensieMon BblYMCMTENEM Kak aBapusi, TO Hapa-
60TKa noacucTembl 3a 3TOT Nnepuog cuutaeTcs nonHon. Ecnu 3a oTyeT-
HbI nepuop, Takast HC Bo3HuMKana, To HapaboTka — CYMTaAETCst HE MOMHOWN.

MapameTp owmbku — otobpaxaeTt cnucok HC, koTopble BO3HWKanu 3a
OTYETHbIN NEepuoL apXMBUPOBAHUSI B MOACUCTEME yyeTa. 3a OTYETHbIN
nepvoa;:

=  HC mMoXeT He BO3HUKHYTb BOOOLLE;

" MOXET BO3HWKHYTb OfHa uUnun Heckomnbko HC.

Moacuctema yyeta — Habop CUCTEMHBIX NMapaMeTpoB, HEOOXOAMMbIX
0N U3MEPEHUs UNn BblUMCIIEHUS Kakoro-nnbo pecypca, Hanpumep, Ko-
nnyecTtBa MNOTPeOBNEHHOW XONoAHOW BOAbl, ropsidelrt BOAbl, TenyoBOW
3Heprum 1 T. A. Beluncnutens no3sonseT koHdurypuposats Ao 6 noacu-
ctem y4yeTa. Kaxgas nmogcuctema y4veTa BknodaeT B cebsa B obsizatens-
HOM nopsiake napameTp HapaboTku, mapameTp OWMOKM U napameTpbl
BpeMeHn gencteusa HC: TmuH, Tmake, Tdt, T, Tan.

MopT — coeavHeHve (hr3nYecKoe WM JNOrMYeckoe), Yepes KoTopoe
NPUHNMAKOTCA U OTNPAaBNAKTCA OAHHbIE.

Pabounn o6em (06bem rasa B paboumnx ycnosusx) — o6bem npuposa-
HOro rasa, U3mepeHHsbIii B Tpybonposofe (rasonposoge).

CepBep — NporpaMMHoO-annapaTtHbii KOMMOHEHT BbIYUCIINTENBHON CU-

n Bbiluncnurenu KAPAT-306
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CTeMbl, COXpPaHSIIOLLMIA MHPOPMALMOHHbBIE PECYPCHI M NPEAOCTaBNSAOLLMIA
[OCTYM K HAM, MO OnpefeneHHoMy 3anpocy.

CurHan otcytcTBuA Boabl (COB) nokasbiBaeT BpeMsi OTCYTCTBUSA
BoAbl (TennoHocutens) B npoTtoyHon yactu UIMNPB (pacxogomepa). Ma-
pameTp oTobpaxaeTcs B apxmBax BbIYMCIIUTENS U XypHane cobbITui.

CucTteMHble napameTpbl (NapameTpbl KOHdUrypauum) Habop du-
3MYECKUX NapamMeTpoB, KOTOPbIE 3aMUChIBAOTCA B NaMSATb BbIMUCIUTENS
npu ero KOHUrypupoBaHun. M3 aTux napameTpoB hopMUpyYHOTCS MOACK-
CTeMbl y4yeTa Ans peanv3aumm 3aaHHON CXeMbl U3MEPEeHUs.

Cxema uamepeHusi Habop NofcucTem yyeTta, HeobxoaMbIX ANs pe-
anusaumy 3agay KOMMEpPYeckoro Wnmn TeXHOMOrMYeckoro yyeta, npume-
HUTENbHO K KOHKPETHBIM YCIIOBMSIM NOTpebuTens.

TexHonornyeckui y4eT KOMMyHanbHbIX PECYPCOB  OMpeaerneHne
Konu4ecTBa NOTPEBNEHHbIX KOMMYHamNbHBIX (3HEpPreTUyeckrx) pecypcos
C MOMOLLbIO creumarnbHbIX NPUGOPOB, HAa OCHOBAHWM MOKa3aHW KOTOPbIX
KOHTPONMpYeTCsl BHyTpPeHHee MOTpeGrneHne 3HepropecypcoB, COCTaBns-
€TCs MX SHEPreTUYeckuii 6anaHc, paccUUTLIBAOTCS yAeNbHbIE SHEPreTH-
Yeckwie 3aTpartbl U T. 4.

®Pusunyeckne napameTpbl napameTpbl obbemMa (pacxoga), Temnepa-
TYpbl, A@BNEHUSI, Macchl, TEMSOBOW U 3NEKTPUYECKON SHEpPrun.

Q min  KonuyecTBO NOTPebneHHON TENIOBON dHEpPrun 3a Nepuos, B
TEYEHUN KOTOPOrO pacxof TEnsioHocuTensi Gbln MeHblue AoMyCTUMOro
MWHMMAanbHOrO HOPMMPOBAHHOMO 3HAYeHWs Ans cpeacTBa M3MepeHun
(cmoTpute TMuH B «[MapameTpbl Bpemenu aenicteust HC»).

Q max konuyecTBo NOTpPebneHHON TeNoBOW SHeEpPruK 3a nepuos, B
TEYEHUN KOTOPOro pacxof TenroHocutens Obin Gonblie [OoMyCTUMOro
MaKCUMasibHOrO HOPMUPOBAHHOIO 3HAYEHWUs AN CPeacTBa M3MepeHui
(cmoTpuTe Tmakc B «INapameTpbl BpeMeHu aencteus HC»).

V min  MWHMManbHbIA YacoBOW pacxofd, MokasblBaeT MWHVWMAanbHOe
3HaueHue YacoBoro pacxoaa (M*/4) 3a oTYeTHbIe CyTKU (MECsLL).

V max MakcumarnbHbIN 4acoBOW pacxod, NokasblBaeT MakcMmanbHoe
3HauYeH1e YacoBOro pacxofa (M*/4) 3a OTYETHbIE CyTKU (MECsLL).
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1. OMUCAHUE N PABOTA
1.1. HASBHAYEHME U OBJIACTb NPUMEHEHUA

Bobiumcnurenn KAPAT-306 (B panbHeWllem — BbIYUCIUTENW UMW Npu-
6opbl) NpefHa3HayYeHbl ANs KOMMEPYECKOro M TEXHOMOTMYeCcKoro yyeta
KOMMYHarbHbIX (3HEpPreTu4ecKkmx) pecypcos:

= pacxoga u obbema:

= XonopHou v ropsiyen Boabl (XBC, MBC, otonneHwue);

*  MpUPOAHOro rasza B paboymx ycrnoBusix (BblMUCNUTENb He ABNS-
eTca KOPPEKTOPOM W He onpefensieT obbem rasa Afs CraH-
[apTHbIX YCNOBUI);

= pacxopa 3neKkTpoaHeprun (4o 4 Tapndos);

= Macchl xonoaHow u ropsiveit Bogel (XBC, MBC, otonneHue);

"  TenroBOW 3HepPrum TennoHocuTens:

= B OAMHOYHbIX TPyGONpoBoaax;

® B OJHOM WIM HECKOMNbKUX KOHTYpax TennocHabxeHus.

BbluncnnTenu npuMeHsIIOTCS B YCNOBUSIX KPYTTIOCYTOYHOW 3KcnnyaTa-
umn Ha obbektax YKKX, aHepreTvku, NpOMbILLIIEHHOCTU, CENbCKOro XO-
3amncTea:

= B y3Mnax KOMMEPYECKOro y4yeta KOMMYyHarbHbIX PECypCOB, UHAMBU-

OyanbHbIX U LIeHTpanbHbIX TEMMOBbIX MyHKTAX;

= B 3HEPreTU4ecKnX U NPOMbILLMEHHbIX YCTaHOBKaX;

* B WH(OPMALMOHHO-U3MEPUTENBHBIX CUCTEMAX y4yeTa, KOHTpons u

yNpaBneHns 3HEPreTUHECKUMU U TEXHOOMMYECKUMU MpoLieccamu.

1.2. TEXHUWYECKUE XAPAKTEPUCTUKU
1.2.1. PyHKUMOHANbHbIE BO3MOXHOCTHU

Bbluucnutenu npeactaBnsAloT cobov  MUKPOMPOLECCOPHbIE  U3MepU-
TENbHO-BbIYUCNUTENBHBIE YCTPOMCTBA CO CBOBOAHO Mporpammupyemoi
CTPYKTYpOW B YacCTW: U3MEPEHWUiA, pacyeTa WU NpeacTaBneHns BbIXOQHON
nHdopmaumn.

Beuucnutens coortBetctByeT TpebosaHusm FOCT P 52931, TOCT P
51649 cepun TOCT P EH 1434.1-5, npencraenseT cobow yHuBepcanb-
Hyto nnatdgopmy Afs opraHv3aumm KOMMEPYECKOro (TEXHONOrM4YecKoro)
yyeTa, n UmMeeT:

= yCTaHOBMEHHblE METPONOrMYECKMe XapakTepUCTUKY;

= [Ba pexuma paboThbl:

= ronb3oBaTenbCKU (paboymnin) pexmm — no3sossieT BeCTu usme-
peHne, npeobpa3oBaHne U BbluUCHEHNE DU3NYECKMX NapameT-
POB, Y4acCTBYIOLLMX B CXEME U3MEPEHUS;

= pexum TECT (pexum HacTpowku) — NO3BONAET NPOU3BOANTL!
= HacTpoWKy — B MpoLecce Npov3BOACTBa;
*  MOBEPKy — NEPBUYHYIO N NEPUOANYECKYID;
*  KOH(UryprpoBaHue — NporpamMmmHbIM MyTEM UMK C Knasua-

Typbl npubopa. 3anvcaHHble B MamaTb BbluMCIMTENS du-

n Bbiuncnutenu KAPAT-306
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3nM4eckue napameTpsbl 06beanHATCA B MOACUCTEMBI
yyeTa;

pasnuyHble BUAbl BXOAHbLIX CUrHaNoB, KOTOpble MO3BOMSIOT M3Me-

PSiTb 3HAYEHNS NapaMeTpoB:

= o6Gbema Bobl, NPUPOOHOrO ra3a v SrEKTPUYECKON 3HepruM o
BbIXOAHbIM curHanam UMM ¢ yucnommnynbCHbIMU BbIXO4AMY;

= TeMmmnepaTypbl BOAbI U HAPYXXHOrO BO3AyXa U Apyrux cped  no
BbIXOAHbIM curHanam W Tuna TepmonpeobpasoBaTtenen co-
NpOTUBNEHUS;

"  U30bLITOYHOrO AaBMNEeHUs BoAbl MO BbIXOAHbIM curHanam UMa
¢ TokoBbIMU Bbixogamu no MOCT 26.011 (4-20 mA);

3HEepProHe3aBUCUMYIO MaMsiTb, COAEpPXKaLlyl 3anvcu, OpraHM3oBaH-

Hble B BUE apXV1BOB;

= 104acoBOro apxmBa Ha 1536 4Yacos;

= MOCYTOYHOro apxvBa Ha 1456 cyTok;

= [IOMECSAYHOro apxmea Ha 48 mecsLeB;

" WHTEerpanbHOro NOMecsi4HOro apxvMea Ha 48 Mecsues;

"  aBapWNHOro NOCYTOYHOro apxmBa Ha 496 cyTok;

= XypHana cobbituii  Ha 1008 cobbiTui;

" 3aWuLEeHHoro XypHana Ha 4096 cobbiTui;

= HapabaTbiBaeMol 3anucu CyMMUpyemble U ycpedHsieMble
3HaYeHNs PUNYECKMX BEMUYMH, U3MEPSIEMbIE Pa3 B MUHYTY;

BCTPOEHHBIN ONTUYECKUA MHTepdenc BXOOUT B 06a3oByl0 KOM-

NneKkTaumnio BbIMUCTINTENS;

UHTepdencHbIE MOOYNN  YCTaHaBMNMBAKOTCS NO 3aKasy:

®  MOAYmnu KOHTaKTHbIX MHTepdencos: RS-232, RS-485, M-Bus;

= Moaynb paavouHTepdenca KAPAT-929.

B oguH BbluMcUTENb yCTaHaBNMBAETCH OANH MHTEPMENCHbIN MO-

Aynb;

MKCIM ycTaHaBnmBaeTca Mo 3aka3y. KoHTponupyeT Hanuyve

HanpsixeHus, nogasaemoro Ha UIP, koTopble MEIOT BHELLHee Nu-

TaHve. YcTaHaBnMBaeTcs Ha MecTo 6GaTapeu nuTaHUst U MOXeT

NPUMEHATBCA B KOMOMHauUMM ¢ uHTepdencHeiMn mMogynsmu. Moa-

krtoyaeTcd k cetn 220 B, 50 Ny,

cneuunanbHble YHKLNN:

= Bblibopa norukn obpaboTkn HC (BbIGOp 13 4-X BapuaHTOB);

= oToGpaxeHusi 3Ha4YEeHUI [aBleHns U TENSIOBOW 3HEPTUN B pas-
TNNYHBIX €AUHULIAX U3MEPEHNST;

= cUrHana oTCyTCTBUSI BOAbI;

rpachomyecknin - KMOKOKPUCTANIIMYECKUN MHAMKATOP, HA KOTOPOM

0TOOpaXarTCs: 3HAYEHUSI U3MEPSIEMbIX BEMUYUH, HACTPOWKM Cry-

*eBHbIX NapaMeTpoB, yCTaHOBMEHHAs KOH(UIypaLums BbIYUCIIUTENS.




CMA®.421451.101 P3 P3 — PykoBoacTBO No akcnnyaTtauuu

1.2.2. O603Ha4YeHMe U KOHCTPYKTUBHbIE UCMONTHEHUA
B TexHnueckon 4OoKyMeHTaummn BblMMcnMTeny obo3HayaoTes:

O603HaYeHre BblYMCIUTENS: KAPAT-306 - X
Homep no3uuumn B 0603Ha4YeHUN: 1 2
roe: 1 — HaumeHoBaHue — KAPAT-306;
2 = KOHCTPYKTMBHOE ucnonHenve — 1, 2, 3. WcnonHeHusi ot-

JIMYAOTCA  KOTNMYECTBOM U HasHAYEHVEM W3MEpPUTESbHBIX
BX0[OB. KOMMNEKTHOCTb MCMOMHEHU MO KONMUYecTBY U
Ha3Ha4YeHWo M3MepUTENbHBLIX BXOAOB NpvBedeHa B Tab-
niue 1.1.

Ta6nuuya 1.1 — KoHcmpyKmugHble UCMOMHeHUs 8bI4UC/IUMETIS

Kon-Bo nsmepurtenbHbIX BXOAOB
(noakntoyaembix UIM)
Bbluncnurennb ANPB. BC
MHPF,’CB‘:I KUNT (UNT) una
KAPAT-306-1 3 3 3
KAPAT-306-2 5
KAPAT-306-3 5 2 0

BHeluHWI BUA BbluMCIMTENS NpeacTaBneH Ha pucyHke 1.1.

©
&sos

MEHIO

WCTONHEHHE
KAPAT-306-2
3asofckon Ne
00323115

HIN YPAATEXHOAOTHA

PucyHok 1.1 — BHewHut 8ud ebiqucriumens

n Bbiuncnutenu KAPAT-306
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1.2.3. MeTponorunyeckue xapakTepucTuKu

Bbluncnurenun o6na,u,a10T YCTaHOBNEHHbIMN METPOSIONMYECKMMUN XapakK-

TepUCTUKamu, KoTopble NpuBeAeHs! B Tabnuue 1.2.
Ta6bnuua 1.2 Memponoaudeckue xapakmepucmuKku

HanmeHoBaHue napameTpa

3HaueHue
napameTpa

[rana3oH n3amepeHuin n npeobpasoBaHuii B
Temnepatypy, °C

MuHyc 50 150

[rana3oH n3amepeHuin n npeobpasoBaHuii B
pa3HocTb Temnepatypebl, °C

[unanasoH namepeHuii n npeobpasoBaHnii B
nasnexue, MlMa

[unanasoH namepeHuii n npeobpasoBaHnii B
06bem 1 Maccy Bogbl, M° (T)

10°

[nana3oH namepeHuin n npeobpasoBaHuii B
3NeKTPoaHepruio, KBT-y

10°

10°

[nana3oH namepeHuin n npeobpasoBaHuii B
06LeM NPUPOAHOTO raaa B paboumnx yCcrosusx, M°

103

10°

[unanasoH namepeHuii n npeobpasoBaHnii B
Tennosyto aHepruto, MNkan (MOx, MBT-4)

103

10°

Mpenenbl fonyckaemoi NpYBeAeHHOW NOrpeLLHOCTH
npv U3mMepeHun cunbl Toka 1 NpeobpasoBaHnmn B U3-
MepsieMble BENMUYUHbI, B AnanasoHe (4-20) MA, %

% 0,05

ﬂpep,enu ponyckaemMmoro CyTo4HOro xoga 4acos, C/CyT

Mpepenbl gonyckaemon abcontoTHOM MOrPELLHOCTU
npv n3amepeHun anekTpudeckoro conpotuanenus AMT
1 npeobpasoBaHuM B TEMMNepaTypy, B AManasoHe oT
muHyc 50 go 150 °C (BkntounTensHo), °C

+0,15

Mpepenbl gonyckaemoln abconoTHOM MOrPELLHOCTU
npu namepeHun pasHoctun conpotusnexms KUMT un
npeobpa3oBaHnn B pa3HOCTb TemnepaTtypsl, °C

10,04

Mpepenbl gonyckaemon OTHOCUTENBHOM MOrPeLLHOCTM
npu n3aMepeHnn 1 NnpeobpasoBaHnM KONMYecTea UM-
nynbcoB, He MeHee 2500 nMnynbCoB, B, %:

= 0obbeM Boabl

= ob6bem npupogHoro rasa

= 3NEKTPUYECKYH SHEPTUO

10,04
% 0,04
10,04
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Tabnuuya 1.2 — Memponoaudyeckue xapakmepucmuku (OKOHYaHue)

3HayeHue
HanmeHoBaHue napameTpa
napameTpa
Mpenenbl fonyckaemoi OTHOCUTESIbHOW MOrPeLLHOCTH
pacyeTa Mmaccbl BoAbl MO n3MepeHHbIM curHanam WM, +0,15
%
Mpepnens! fonyckaemol 0THOCU- *(0,5+ Atin/At),

TenbHOWN MOrpeLLIHOCTU pacyeTa rae: Atmin - MUHUManbLHoe 3HaYeHue

TenmnoBoit 3HEPrum Mo namepeH- | PasHOCTU TemnepaTypel, °C;
HbIM curHanam UM % At - U3MepeHHoe 3Ha4YeHne pasHoCTn

TemnepaTtypbl, °C

Mpenenb! A4oMyckaeMoro CyTOMHOrO XoAa 4acoB, c/cyT 5

1.2.4. MaccorabapuTHble XxapaKTepuCcTUKn
Macca v rabaputHble pasmepbl BbIHUCIIUTENS COCTaBNSIOT:

B MACCA, KT, HE BOMEE ...vvviiiiiie e ettt e e e e e 0,7,
= rabapuTHble pasmepbl
(ONMHA X LWMPUHA X BbICOTA), MM ...cceeeaaiiiiiieeaaeanes 178 x 125 x 70.

1.2.5. XapakTepucTUKN BXOAHbLIX CUTHaNoB

CxeMbl NOAKIIOYEHN pasnuyHbiX TMNoB UM K BbluMcnTento npueeae-
Hbl B MpunoxeHun B HacTosiLero pykoBoacTBa.

1.2.5.1. Xapaktepuctukm curdanos UMPB, UMPTI, BC n CBY

[ns nameperuns obbema (pacxopa) TENNOHOCUTENS, NMPUPOAHOrO rasa
N 3NEeKTPO3IHEPrMM B BbIYMCIIUTENE YCTaHOBIIEHbI MMMYNbCHbIE BXOAbI,
koTopble obecneunBatoT npuem ot UM ABYyX TUMNOB YMCIOMMIYMBbCHBIX
CUrHarnoB CO CreayLUMN XapakTepucTukamu:

" CUrHan Tuna CyxoW KOHTaKT (N OTKPbITbIA KOJNEKTop):

*  ONWUTENbHOCTb UMMNYIbCA, HE MEHEE 5 mc;

* yacrToTa crnefoBaHUst UMMNYbCOB, He bornee 18 Iy,

= COMPOTMBIIEHNE B COCTOSIHUM «3aMKHYTOY, 5 kKOwm;
He Gonee

" COMPOTUBIIEHME B COCTOSIHUN «PA3OMKHYTO», 700 kOwm;
He MeHee

= curHan Tvna noTeHuMarnbHbIA BbIXOA:

*  OANUTENbHOCTb MMMYNbCa, HE MeHee 5 mc;

® yacToTa crefoBaHUst UMMNYrbCOB, He bornee 100 lu;

"  YpPOBEHb NOrMYECKoN eAnHNLbI ot 1,9 po 3,6 B;

" yYpOBEHb NIOMMYECKOro Hyns, He 6onee 0,8 B.

n Bbiuncnutenu KAPAT-306
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1.2.5.2. XapakTtepuctuku curHanos KUMT, UMNT

[ns namepeHusi TemnepaTypbl TENOHOCUTENS U OKPYXatoLero Bo3ay-
Xa K BblYMCNWTENIO NOAKIIOYAIOTCA NNaTUHOBLIE TepMonpeobpasoBaTen
CONpPOTUBIEHMS KrnaccoB A unun B ¢ HOMMHaNbHOM CTaTUYEeCKON XapaKkTe-
puctukor 10001, 5001, Pt100,Pt500 no FOCT 6651-2009.

1.2.5.3. XapakTtepuctuku curHanos UMNQ

[ns namepeHns N3BbITOYHOrO AABMEHUS K BbIYMCIUTENIO MOAKII0YAOT-
cs u3MepuTenbHble NpeobpasoBaTenu N3GLITOYHOrO AaBNEHUS C BbIXOA-
HbIM TOKOBbIM curHanom (4-20) mA no FOCT 26.011.

1.2.6. XapakTepuCTUKN INEeKTPONUTaHUA

MuTaHne BbIMMCNIMTENSI OCYLLECTBMSAETCA OT BHYTPEHHEro WCTOYHUKA
NOCTOSIHHOTO TOka  NWTVEBON GaTapen. batapesn pacnonaraeTcst BHyTpu
Kopnyca npubopa 1 UMeeT XapakTepUCTUKK:

= Tunopasvep C;

= eMmkocTb 7,2 A-y;

"  HanpsbkeHve 3,6 B.

Bbluncnutenun noctaBnaoTCsA C NOAKNOYEHHOW BaTapeen nuTaHus.

Pecypc HenpepbIBHOW paboTbl BBIMUCIMTENS OT BHYTPEHHETO UCTOYHU-
Ka NUTaHWs COCTaBNSAET He MeHee 4 NneT, Npu YCroBUKU CobnoaeHns cre-
OYIOLLMX 3KCTyaTauMOHHbIX OrPaHUYeHWI:

"  BpEMS CUUTbIBAHWS AaHHbIX Yepe3 ONTUYECKUA MOPT WMn UHTEp-

hencHble MOAYNN He [OMKHO npeBbiwaTte 30 MUHYT B Mecsl;

= BpeMs NPOCMOTpa AaHHbIX Ha akpaHe KK He ormKHO npeBbiwaTh

2 4yacoB B Mecsil,.

Mpwu yctaHoBke MKCI1 B BblMMCNIUTENB, PECYPC HEMPEPLIBHOW paboThl
npubopa OT arnemMeHTa nuTaHus, KoTopbii Bxogut B coctaB MKCI1, 6e3
noakmnoyeHns Bblumcnutena k cetu (220 B, 50 lu) cocrtaenseTt, B
cpegHem, 1/2 ropa. [Moatomy, npu yctaHoBke MKCI, Heobxogumo
perynsipHo NpoBepsATb HanMyue MUTaHus B CETW, K KOTOPOW MOAKIOYEH
Moayrb.

1.2.7. XapakTepuCTUKN 3N1IEKTPOMArHUTHOM COBMECTUMOCTHU

Bbluncnutenn yctonumBbl K CREAyloWUM BUAAM 3MEKTPOMarHUTHbIX
rnomex:

= BO3AYLUHbIM 3reKkTpocTaTnyeckum paspsaam no FOCT 30804.4.4.2,
C napameTpamu, onpefeneHHbiMu pasgenom 5 TOCT P 51649 wn
6.15TOCT P EH 1434-4;

= pagnMo4yacTOTHOMY 3MEeKTPOMarHUTHOMy nono no
OCT 30804.4.4.3, c napameTpamu, onpeaeneHHbIMU pasgenom 5
FOCT P 51649 1 6.17 TOCT P EH 1434-4;

= BO3AEWCTBMIO BHELUHEro MarHUTHOrO MOMsA  HamnpshKeHHOCTbIO

400 A/m, obpa3oBaHHOro NepeMeHHbIM TOKOM YacToTown 50 My,
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Bbluncnurenn cootsetctytoT knaccy b no FTOCT P 51318.22 B yactun
TpeboBaHUii K YPOBHIO MOSIs, CO34aBaEMOro MMM BO BpEMS paboThbl.

BbluMcnutenu yctonumBbl K AMHAMUYECKUM U3MEHEHUSIM HaMpsiKeHUs!
anekTponutanusa no FOCT P 52931.

Bbluncnutenun yctonumBbl K AUHAMUYECKUM M3MEHEHWUAM HanpshkeHus
anektponuTtanus no FOCT P 51649.
1.2.8. YcnoBus akcnnyaTauum

BbluncnMTenu coxpaHsieT CBOV METPOSIOTMYECKME U KCTITyaTauMOHHbIE
xapakTepucTuku npy paboTe B criefytoLwmx yCIoBUSIX:

= TemMnepartypa okpyxatoLuen cpeapl, °C ........cceveveeeen. ot +1 go +55;
= OTHOCUTESbHAsi BMaXHOCTb Npu

Temnepatype 35 °C, %, HE BOMEE .......ccovvuveviiiiiiieeiiee e 80;
= aTMOchepHoe AaBneHune, KIa ..........cccceeevceeeeennen. ot 84 go 106,7.

BbluncnvTenu BeINOMHEHbI NPOYHLIMY K BO3AENCTBUIO CUHYCOMAANbHOM
BMOpaumm yactoTtom ot 10 go 55 'y ¢ amnnuTyaon cmelleHns He Gonee
0,35 mm no FOCT P 52931.

CreneHb 3aluTbl 0OOMNOYKM BbIMUCNUTENEN OT MonajaHus TBepabIxX
npeameTos (nbinun) 1 BoAdbl no FOCT 14254 - IP65.

Bbluncnutenn He SBNStOTCS B3PbIBO3ALLMLLIEHHBIMA yCTpOl;lCTBaMVI.

1.2.9. Noka3aTenu HageXHoOCTH

BbluMcnuteny xapakTepusyroTcs CriefyroLnMMn nokasaTensvm
HaLEXHOCTH:
= CpeaHsis HapaboTKa Ha OTKA3, YACOB ...........ceeervereereeneeeenenns
= CPEAHUIA CPOK CRyxObl BblMMCIUTENS, NeT
= BpeMsi XpaHeHUs apXMBHbIX U
CIYXKEOHDBIX JAHHDBIX «.vveveeriereeriareeseaseereeseesesienreseeneas He orpaHuyeHo.

1.3. YCTPOUCTBO U SKCMNYATALUMOHHBLIE XAPAKTEPUCTUKN
1.3.1. YcTtponicTtBO

MpyHUMNManbHOE YCTPOWCTBO BbIYMCIUTENS MOKAa3aHO Ha pucyHke 1.2.
BbaucnuTtens npucnocobneH Ans HacTeHHoro MmoHTaxa. Kopnyc npubo
pa U3roTOBIEH M3 yAAPOMNPOYHOro MacTuka U COCTOUT U3 ABYX YacTeun:
BEPXHeN YacTu (BbIYMCIIUTENBHOTO OTCEKa) U HUXKHEN YacTu (MOHTaXXHOro
oTceka). B BblMMCNIUTENBHOM OTCEKE HaxXOAUTCS SMEKTPOHHbIN MOAYIb
npubopa, NpeacTaBnsloLWMiA coBON neyaTHy nnaty ¢ pasmeLleHHbIMU
Ha Hel aNeKTPOHHBIMU KOMMNOHEHTaMN. B HuxXHew YacTu kopnyca
pacrnonaraeTcsi nnata NoakmoYeHn, nosuuma 11, n anemeHT nuTaHus,
noauums 9.

BerHﬂﬂ N HWXHNE YacCTu BbIHUCIUTENA 3NEKTPUYECKU COeOUNHAKTCA
Mexay cobol coefUHUTENbHbBIM pazbemMoM, nosuumnsa 8, n npu c6op|<e
repmMeTu3npyroTca CUJIMKOHOBLIM YMNIOTHUTENEM, NPU 3aTdaXKe OBYX
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HeBbINaAarLwmX BUHTOB, no3uumns 14.

Ha nwuueBOon CTOpOHE BepxHeW YacTu Kopnyca BblYUCAUTENS

pacrnonaralTcs:

= XupakokpucTannuueckui nagukatop (KKW), nosmnums 1;

= MapKUpOBKa UCMOMHEHUS C 3aBOACKMM HOMEPOM, No3nums 2;

" BbIXOA ONTUYECKOro UHTepderica (oNTonopT), Nno3uums 5;

" KnaBWWKM ynpaBrneHus (nosvumsa 3) WM KNaevWKM - HaBurauum
(nosuumsi  4), obpasytowe 6Gnok  yrnpaBneHusi,  KOTOPbIi
obecneymsaer:
®  [OCTYN K YCTaHOBMIEHHON KOHUrypaLumm BbIYUCIMTENS;
= [OCTyn K u3mepsieMbIM 1 CryxebHbIM napameTpam;
®  KOH(UrypupoBaHue u (Unv) pedakTupoBaHvue U3NYECKUX U

cnyxebHbIx NnapameTpoB.

C obpaTHOM CTOpPOHbl BEPXHSIs 4acTb Kopryca 3akpblBaeTcsi
BKNadblleM, no3vuus 6. Bknagbllw coeduHsieTcs € KOPNycom npu
NMOMOLLUM  3allenok, obpasys W3MepuTenbHbIi OTCek, B KOTOPOM
Haxo4WTCs AMEKTPOHHbIN MOAYyIb Npubopa.

3awmTHaa nnomba C OTTUCKOM MOBEPUTENBHOrO Krenma, nosvums 7,
CMYXUT ONst 3alWUTbl SNEKTPOHHOTO MOAYNS OT HeCaHKLMOHWPOBAHHOIO
[OCTyna v Takke HaKenmBaeTCs Ha ThiNbHYH CTOPOHY BKaablwa.

HwxXHSAs YacTb Kopryca BblMMCIMTENSA 0Opa3yeT MOHTaXHbI OTCeK, B
KOTOPOM pa3mMelLaeTcs:

= anemMeHT nutanusa unnm mogyne MKCI1, nosmums 9;

= [nata noakniouveHun, nos3vumsa 11, coedunHeHHas C pO3EeTKOM

COEAMHUTENBHOrO pasbemMa, no3vums 8. [nata noakmYeHui
CNYyXWUT Ons noacoedvHeHust K BbluvcnuTento UMM, n BHELIHMX
YCTPOMCTB. Ha nnate NOAKOYEHM YyCTAHOBMEH MepeknioyaTenb
pexuma TECT, nosvuus 13;

= caMoynsoTHsiemMble kabenbHble BBOAbLI, no3vuust 10. KonuuecTtBo

KabenbHbIX BBOAOB konebnetcs ot 3 0o 6 WTyK, B 3aBUCUMOCTU OT
MCMOMHEHWS BblYUCTINTENS;
= MECTO 4SSl MOHTaXa UHTepdeNncHbIX Moaynen, nosuumns 15.

FabapuTHble pa3mepbl BbluucnuTensi nokasaHsl B MNMPUNTOXEHUN A,
ob03Ha4yeHVe W pacrionoXeHne KINEeMMHbIX COeAuHUTENen Ha nnare
NOAKIMIOYEHNI ANS Pa3NUYHbIX UCMONTHEHUI BbIMUCIUTENS NPUBOASATCS, B
MPUNOXEHWU B.

Ha pucyHke 1.2 obosHauyeHbl: 1 XKW ebiqucnumens; 2 mapkuposka
ucronHeHusi u 3asodckoli Homep;, 3  Kraeuwu yrpaeneHusi; 4  Krnasuwu
Hasueayuu; 5 onmudeckuli nopm; 6  Kopryc eknadbiwa; 7  3awumHas
nnomba ¢ ommucKoM rogepumeribHo20 Kreuma; 8 coeOQuHUMenbHbIU
pasvem; 9 mecmo pa3meweHusi anemeHma numanusi unu  MKCII;
10  kabenbHbili 8800; 11  nnama nodknwoyveHul; 12 omeepcmus 0ns
nnombuposaHus; 13 nepeknoyamens pexuma TECT, 14 8uHm

Hesbinadarowul; 15 mecmo ycmaHosku uHmepgelicHbix Modynel
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Be,umﬂn Yacmb ebiYUCAUMENs 1

12,

Nuueean cmopoHa

12

PucyHok 1.2 Ycmpolicmeo ebiqucriumerns
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1.3.2. MeToauka nsmepeHumn
1.3.2.1. CucteMHble napameTpbl, NOACUCTEMbI yyeTa

B npouecce paboTbl BbMUCIIUTEND NOMYyYaeT ANEeKTpUYeckue curHansl
OT MOAKMIOYEHHbIX K HeMYy W3MepuTenbHbIX npeobpasosatenen. lony-
YeHHble CUrHanbl 13mMepsaTca 1 NpeobpasyloTca BbIYUCIUTENEM B 3Ha-
YeHus: V. obbema, t - TemnepaTypbl, P paBneHus, G macchl, Q
TennoBow aHeprMn 1 C  3aneKTpu4eckon aHeprun. [JaHHble napameTpbl
rPYNNUpYIOTCS B COOTBETCTBYIOLLME NOACUCTEMbI Y4eTa. 3HavyeHus napa-
METPOB COXPaHSATCA B apxuBax BbIYUCIMTENs, M3 KOTOPbIX Nocpen-
CTBOM (DU3NYECKMX MHTEPdENCOB MOTYT BbITb NepefaHbl Ha NoAKoYae-
Mbl€ BHELLHME YCTPONCTBA.

Mepen 3anyckom BbluMCIMTENS B paboTy HeobxoAvMO MPOBECTU ero
KOHUrypmpoBaHue (HacTPOIKy) Ha 3adaHHyt0 cxeMy uamepenus. Mpu
KOH(PUrYpUpOBaHNM B NamsiTb BbIMUCIMTENS MOXHO 3anucaTtb Mo Kaxio-
My chmamyeckomy napameTpy Ao 16 BapMaHTOB ero NpUMeHeHus1, KOTo-
pble BKMoYaloT B cebs:

"  KONMWMYECTBO 3a[eiiCTBOBaHHbIX B CXEME W3MEPEHWA BXOAOB Bbl-
YNCINTENS, KOTOPbIE BbIMOMHSAIOT U3MEPEHUS AaHHOTO r3nYecKo-
ro napameTpa. OavH BXof BblYMCIUTENS  OAUH BapuaHT npume-
HeHus. MNogobHbIM 0bpasom, MoxeT BbITb 3a4aHO A0 5 BapuMaHTOB
NpUMEHEeHNs NapameTpa Mo pacxody U Ao 4 BapuaHToB M0 TeM-
nepatype v 4aBreHuio;

"  BbINOMHEHNE Pa3NUYHbIX MaTEMaTUYECKUX OEUCTBUA C U3MEpeH-
HbIMW 3HAYEHUSIMU NapaMeTPoB OT 3a4eNCTBOBAHHbIX B CXEME W3-
MEpEHUn BXOAOB. K matemaTnyeckum [OENCTBUSM OTHOCHATCS:
CNoOXeHwe, BbluUTaHne, onpeaerneHne cpegHero apudmMeTUHecKoro.
Mono6bHbIM 06pa3om, MoOXeT ObITb 3aaaHo Ao 11 BapuaHTOB npu-
MEHEeHVs napameTpa no pacxoay v Ao 12 BapuaHToB MO Temne-
paType v gaBneHuto.

[MepeuncneHHble BapuaHTbl NPUMEHeHWs, 0bpa3oBaHHble OT AaHHOro
du3nyeckoro napameTpa, HasblBalOTCH OAHOTUMHBIMUA CUCTEMHbIMU
napameTpamMu, unv O4HOTUMHBLIMU NapaMmeTpammu. COBOKYMHOCTb BCEX
3aMucaHHbIX B NaMATb BbIYUCAWUTENSA OAHOTUMHBLIX NapaMeTpoB HasbiBa-
eTCH CUCTEMHbIMM NapaMmeTpamu:

c-\ e 1
V1...V16 — {NcAy | 1<N<16}
t1..t116 —> {(NcAw | 1=N<16}
P1..P16 —> {NcApn|1<N<16}
C 1e nay pit Axn
G1..G16 —> {NeAgy | 1<N<16}
Q1..Q16 —> {NecAan | 1=N<16}
C1..C16 —> (N cAcn | 1<N<16}
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M3 3anuncaHHbIX B NaMsATb BbIMUCIUTENSI CUCTEMHBIX NMapaMeTpPoB MOX-
HO HacTpouTb A0 6 MoAcCUCTEM y4vyeTa, KOTOpbIM MpucBauBalTca 060-
3HaYeHUs:

=  OTOI - oToNneHve;

= ['BC - ropsiuee BogocHabxeHue;

= XBC — xonogHoe BOAOCHabXeHue;

=  3JJIEH - anekTpocHabxeHus;

= BEHT - BeHTUNALMS;

= XC — xnagocHabxeHue;

= HB - HapyxHoro Bo3agyxa.

BblaeneHHbIM TeKCTOM npu-
BeJEHO HauMeHOoBaHve Noj-
cMUCTEM yyeTa B TOW TpaH-
CKpUNUWMW, B  KaKOW  OHU
oTobpaxatorcss Ha XKW BbI-
yuenutenst

Kaxpgas nogcuctema ydveTa ob6beauHSIETCs CeMblo OGWMMM napa-
MeTpamu (onpeaerneHusi napaMeTpoB NPUBOASATCA B pasgene «Cnncok
ncnonb3yembixX onpefeneHuiny), otobpaxaeMbiMy B apxvBax BblY4MCIU-
Tens:

* napamMeTpoM HapabGoTKM, KOTOpPbIA MOKa3biBaeT BPEMS KOPPEKT-

Hon (6e3aBapuiiHolt) paboTbl NOACUCTEMDI;

" napamMeTpoM OLIMGKM, KOTOPbIA MOXET ObITb NpeAcTaBreH Kak oT-
CYTCTBMEM, TaK W Hanuymem O[HOW WM HECKONbKMX HEeLITaTHbIX
cuTyaumn,

* napameTpamu BpemeHu geunctBus HC: TmuH, Tmakc, Tdt, Tdp,
Tan.

Bbluncnutens no3sonsieT BbIMONHWUTL KOHUrypaumto 55-Tu napameTt-
pPOB C y4eToM 06LLMX NapaMeTpoB AN KaXaoW NOACUCTEMBI yyeTa.

NMPUMEYAHME!

MpuMep KOH(UrypUpOBaHUS BLIMUCTIIMTENS MPUBOAWUTCA B pasgene 2.5
HaCTOSILLErO PYKOBOACTBA, CMOTPUTE PUCYHOK 2.5.

1.3.2.2. Anroputm pa6oTbl U hopMMpPOBaHMSA apXMBHbIX 3anucen

3anymeHHbm B 9KCNIyaTaumio BblMUCIUTENb:
HenpepbIBHO KOHTPONMPYET YNCIIONMMYNbCHbIE BXOAbI, 3Mepss
konunyecteo maywmx ot UMPB, UMPI, BC n CBY umnynbcos, u
npeobpa3sys Nx B MIHOBEHHbIE 3HAa4YeHUs1 OGbemMa U1 INEKTPUYECKOoN
MOLLHOCTW;
"  OAMH pa3 B MUHYTY Npubop namepsieT 3HayYeHus:
= anekTpuyeckoro conpotusnexus UMT, KAMT;
= cunbl Toka M.
M3mepeHHble 3HayYeHnss COMpOTVBIEHWS, CUMbl TOKa MNpeobpasyoTcs B
Tekywe (MrHOBEHHbIE) 3HaYEeHWs TemnepaTypbl, AaBNeHWs U pacxoaa.

Ha oCcHOBaHWMM M3MEPEHHbIX 3HaYeHU (hr3nyYeckmx napameTpoB O0b-
ema, TemnepaTtypbl U AaBneHus, Nnpubop pas B MUHYTY paccuUTbiBaeT
npvpatieHue:

= Macchbl;

= TennoBOW U 3MEKTPUYECKOWN SHEPTUN.

Bbiuncnutenu KAPAT-306
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M3mepsiemMble 1 BblYMCNSIEMbIE 3HAYEHUS EXEMUHYTHO OTOGpakaroTcs
B MeHo MrHoBeHHble 3Ha4YeHus B BUJE:
= un3mepsieMblx 3HaYeHun Temnepatypbl (T) v gasnenus (P);
®  MpVBEAEHHBbIX K Yacy 3Ha4YeHWW MUHYTHbIX MpupalleHnin obbema
(V), maccol (G), konuyectBa Tennosow (Q) n anektpuyeckon (C)
3Hepruu.

B meHio HapabatbiBaeM 3anucb, oTobpaxatoTcs:
= ycpegHsiemble 3HaveHus T, P;
" WHTerpanbHble 3Ha4YeHus npupalleHui V, G, Q, C 3a TekyLuii vac.

Mo OKOHYaHWM TeKyLLero Yaca AaHHble U3 meHio HapabatbiBaem 3a-
nUcb coxpaHsitoTcs 1 oTobpaxaroTcs B 3anucsx MovacoBoro apxuBa.
Mo OKOHYaHMK CYTOK, MOCPEACTBOM CYMMUPOBAHUS U YCPEAHEHUS! Yaco-
BbIX 3anucen, cosgaetcs 3anuck B MocyTouHom apxuBe. 1o okoHYaHWUK
OTYETHOro MecsiLa, NyTemM CYMMUPOBaHWS U YCPeAHEHNS! NOCYTOYHbIX 3a-
nucen, cospatotcs 3anucu B MomecsiyHOM 1 nomecsiyHoM UHTerpans-
Hom apxwuBe. [pn 3ToM B nomecsiyHom UHTerpanbHOM apxuBe AaHHble
NOCTOSIHHO OTOBpaXxatoTcsi HapacTalwmM (Mnu ycpeaHsieMbIM) UTOTOM
MO OKOHYaHWW KaXOOoro OTYETHOro Yaca.

MomM1MO 3HaYeHW HU3NYECKMX NAapaMETPOB BbIMUCIIUTESNb MO OKOHYa-
HWUM KaXKAOro OTYETHOrO Neproaa 3anvcbiBaeT B apx1B AaHHbIE O BpeMe-
HU HapaboTkK, a Takke MHPOPMALIMIO O HELUTATHLIX CUTYaUUsiX U BpeMe-
Hu gencteusa HC (TmuH, Tmake, Tdt, Td, Tan)  ecnu oHu Bbinum 3a oT-
YeTHbIV nepuog.

NMPUMEYAHME!

OnucaHue CTPYKTypbl apXVMBOB BbIMMCIUTENS NMPUBOAUTCS B pasgenax:
«OTobpaxeHne n3mMepsieMblx napameTpoBy», «KypHan cobbiTuny, «3a-
LUMLLEEHHBIN JXypHar».

B kaxpon apxvBHOWN 3anucn otobpaxaeTcs Bpems ee Co3faHns  MeT-
Ka BpeMeHu, kotopas nHanumpyetca Ha XKKW Belumcnutens B dpopmare:
= «XX (geHb).XX (mecsay).XX (rom) XX (vac)» Ansg no4acoBoro
1 aBapyHOro NOCYTOYHOIO apXMBOB;
. «XX (oeHb). XX (mecsiy).XX (rog)»  Anst NOCYTOYHOrO, NOMeCsY-
HOro M NOMECAYHOrO UHTErpanbHOro apX1BOB.

Ons lNo4yacoBoro apxuBa MeTka BpeMeHU COOTBETCTByeT Aate u
BpeMeHM Hayana nepuoga HakonneHus gaHHbIX. Hanpumep, 3anuchb:
15.07.15 154
O3Ha4aeT, YTo Meprog HakonneHus gaHHbIX npoucxoaun 15 nona 2015
roga ¢ 15 4acoB 00 MuHYT Ao 15 YyacoB 59 MUHYT BKIIOYUTENBHO.

[na MocyToyHoro apxmMBa MeTKa BPEMEHM COOTBETCTBYeT pAare
Hayvana nepvoga HakonmneHust 4aHHbIX. Hanpumep: 3anuchb:
15.07.15
0O3HayaeT, YTO Nepuod HakonneHns AaHHbIX npoucxoaun 15 uona 2015
roga ¢ 00 yacoB 00 MUHYT 40 23 YacoB 59 MUHYT yKa3aHHOrO AHS BKIO-




CMA®.421451.101 P3 P3 — PykoBoacTBO No akcnnyaTtauuu

YUTENbHO.

[Ons NMomecsayHoro apxmBa 1 UHTerpanbHOro apxmea mMeTka Bpeme-
HW COOTBETCTBYET AaTe OKOHYaHus nepuofa HakoMNMeHUs [OaHHbIX.
Hanpumep: 3anucob:

31.07.15
O3Ha4aeT, YTo nepuog HakonmneHus AaHHblx, Havancs 1 nona 2015 roga
¢ 00 yacos 00 muHyT 1 npogomkancs no 31 nona 2015 roga go 23 yacos
59 MUHYT BKITHOUUTENBHO.

1.3.2.3. BbluncneHue 3Ha4eHU OQHOTUMHbLIX NapaMeTpPoB

C un3MepsieMbIMM 3HAYEHWUAMW OAHOTUMHBIX CUCTEMHbIX MapamMeTpoB
MOryT NPOBOAUTLCS CreaylumMe MaTemMaTuyeckue AencTBus.
Cymma (pa3HOCTb) OOHOTUMHBIX NMapaMeTpoB onpegensercst no dop-
myne:
A = Axs + Axz + Axs— Axs — Axs — Axe, (1)
20e: Axi... Axs — USMEPEHHbIe 3Ha4yeHUs1 OOHOMUIMHbIX
napamempos Axn;
A — cymma u (unu) pazHocms 0OHOMUIHbBIX Mapamempos.

CpeaHee apudMeTU4ecKoe OOHOTUMHbLIX MapamMeTpoB BbIUUCISETCS
Kak:

Acp = (Ax1 + Axz2) : 2, @)
20e: Ax1, Axz — U3MEPEHHbIe 3Ha4yeHusi 0OHOMUIMHbIX
napamempos Axn;

Acp — cpedHee apuchmemuyeckoe 0OHOMUIMHbIX
napamempos.

1.3.2.4. BbluucneHue 3Ha4yeHU PU3NYECKMX BENMNYUH

MrHoBeHHble 3Ha4YeHVss TeMnepaTypbl U AaBreHUs onpeaensoTcs no
npuBeAeHHbIM HKe hopmynam.

3HayeHust TemnepaTypbl BOAbl W HAPYKHOTO BO3AyXa, onpeaenstoTcs
no namepsieMoMy conpotueneHnio MNTC 1 BbIMUCIAIOTCS MO MHTEPMONs-
LIMOHHBLIM ypaBHEHUSIM Ansi JaHHbIX TepMonpeobpasoBaTenei:

¢hopmynsi (3) u (4) FTOCT 6651-2009, 3)
3HayeHnsi N36bLITOYHOrO AaBneHUsl BoAbl, U3MepsieMble Mo cUrHanam
Wl ¢ HopMUPOBaHHBLIM TOKOBbLIM BbIXOAOM, ONpPeAenstoTcs no opmyne:
P=P0+(Pmax_P0)' (I_IO):(Imax_IO)y (4)
20e: Py ... Pmax — Ouana3oH usmepeHusi 0aeneHusi, kec/cm’;
lo ... Imax — OUa@Na3oH MoKo8o2o cuaHana, MA,;

| — usmepsiembili 8bIXOOHOU MOK, MA;
P — ebiyucrisieMoe 3HadeHue dasneHusi, Kec/cm®.

Bbiuncnutenu KAPAT-306
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NMPUMEYAHME!

V3mepsiemble 3Ha4YeHWs1 faBeHNs U NOTPEGNEHHON TEMOBO 3HEPrUn, B
3aBUCUMOCTM OT HacTpoWiku cnyxebHoro napameTpa EAnHULbI nsmepe-
HUA, oTobpaxatoTcs Ha XKW BblumncnnTens B pasnuyHbIX eguHuuax ns-
MepeHUsi:

= P (AP) krc/cm® unu MMa;

=  Q [kan, nnv FOx, unu MOx, unu MBT-4, unu kBT-u.

Cpeque HaKonJieHHbIe N0 BPEMEHU 3Ha4YeHNA TeMmnepaTypbl (Hal'lpVI-
Mep, 3a qac), paccHUTbIBAKOTCA B 3@aBUCUMOCTU OT HAaCTpOeK (KOHd)VII'ypa-
LI,VIVI) BblHUCIIUTENA: NO BpEMEHHU, No oﬁbemy 1 no Macce.

CpepnHee 3HaveHWe TemrnepaTypbl N0 BPEMEHU:
tuac =Z =160 £i 1, (5)
20e: Zi-1we0li CyMMa 3HayeHul memrnepamypbl, U3MEePeHHOU 8
Hayvarne uHmepsarnos, °C;
i Ko/u4Yecmeo UHMepeanos 8peMeHu;

tuc CPeOHee 3HayeHue memnepamypbl M0 epeMeHu 3a
omyemHnili yac, °C.

Cpe,uHee 3Ha4yeHne TemnepaTtypbl No oG'bemy:

tuac =& i=1260ti - AV} I 2 i=1:60 AV, 6)
2de: AVi npupaweHue obbema 3a i-bili uHmMepsarn, Ma,'
ti  3HayeHue memrepamypbl Ha Ha4yarso i-2o UHmepsana
8pemeHu, °C;

tuac CpPEOHee 3HayeHUe memnepamyphbl 1o 0b6bemMy 3a om-
yemHblt Yac, °C.

CpenHee 3HaueHve TemMnepaTtypbl o macce:

tuac = Zi= 1260 tj * AG;  Z'i= 1260 AG;, (7)
20e: AGi npupaujeHue macchl 3a coomeemcemsyowull i-bIt UH-
mepsarsn, m;

t  3HayeHue memrepamypbl Ha Ha4yarso i-eo UHmepsana
spemeHu, °C;
tuac CPEOHee 3Ha4YeHue memrepamypbl o Macce 3a om-
yemHsIti Yyac, °C.

CpepHvie 3HaYeHUs! M3GLITOYHOro AaBMNEHUs, ONpeaensioTCs Takum
e 06pasom, kak U cpefiHee 3HaueHusi TemnepaTtypbl. 1o okoHYaHUM Yaca
CPeAHWe HaKoMNMeHHbIE 3HAYEHWS MAPAMETPOB tyac, Puac, COXPaHSIOTCS B
3anucsix NoYacoBOro apxmea.

MpvpalleHns 3HayeHUli obbema, Macchbl, TENSIOBOW U 3neKTpuye-
CKOW 3Heprum onpeaensitoTcs no npuBedeHHbIM Hipke hopMynam.
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Konuuectso nmnynbcoB UMP, NpuHATbLIX BblMCIUTENEM, npeobpasy-
eTcs B npupalleHne obbema B BUAE:

AV =N - Vs : 1000, )

20e: AV — npupaujeHue obbema, m°;
N — Koru4ecmeo nNPUHSMbIX UMIYIbCO8, WMm;
Vs — sec umnynbca, n/umn.

KonunuectBo mmnynbcoB WMP, nNpuHATbIX BbluMCIMTENEM 3a nepuog
BpemeHu AT, npeobpa3syeTcsi B 3HaUEHNE TEKYLLEro pacxoAa Kak:

V =3600-(N-1)-Vs:AT: 1000, 9)

20e: AT — nepuod spemeHu mexdy nepabiM U MocrieOHUM UM-
nynbcamu, c;
N — Konuyecmeo npuUHSAMbIX UMMYIb6CO8, WM,
Vs — 8ec umnynbca, n/umn;
v 3f£aquue mekyuje2o pacxoda, npugedeHHoe K Yacy,
M.

KonnyectBO MpUHATBIX MMMYNbCOB AOIMKHO ObiTb HEe MeHblue 2-X, a
UHTEpBan ycpeaHeHusi (Nepuof BpPEeMEHW 3a KOTOPbIA 3TU WUMMYMbChbl
OOMKHbI NpuinTK) He Gonblue 20 MUHYT. PekomeHayeTcs ycTaHaBnvBaTb
Ha WUIP Takon Bec umnynbca, YTO MpV HOMUHANbLHOM pacxofe Koruye-
CTBO BblaaBaeMbix UMMynbCOB Gblno Gbl HE MeHee 1-ro umnynbca B Mu-
HyTy. Ecnn B TeyeHue uHTepBana ycpegHeHusi ot VMNP He npuwno Hu
OOHOr0 UMMNyInbca, TO TEeKYLUMI pacxop TenrnoHocuTens, otobpaxaemMbin
Ha akpaHe B MeHio MrHoBeHHble 3HauyeHusi, 6yaeT paBeH Hymwo. Mpu
3TOM B OMpefeneHn YacoBblX 3HAYEHUIA MaCChl U TEMNOBOW SHEPTUK UC-
nonb3yeTcs 3Ha4YeHue 4acoBOro pacxoda TEMoHOCUTENS, KOTopoe Mpo-
NMOpPLIMOHANBHO KOMUYECTBY NPUHSATBIX 3@ Yac UMMYIbCOB.

3HayeHUs1 MAOTHOCTM — P W 3HTanbnNuu — h, ucnonb3yemble npu
onpeaeneHnn 3Ha4YeHUin Macchbl U TENSTOBOWM SHEPTUU BOAbI, BbIYUCHSIIOT-
Csl B COOTBETCTBUM C (DOpMyNamMu:
(M.1) u (M1.2) MM 2412-97, (10)
B criyyae OTKpbITOW CUCTEMbl OTOMMEHWSI B Ka4eCTBE 3HAYEHUS 3H-
Tanbnuu B o6paTHOM TpyGonpoBoze, UCMOSb3yeTCst 3HaYEHUe SHTanbnumn
XONOAHOIO UCTOYHMKA. [MapameTpbl XONOAHOMO UCTOYHMKA 3a[atTcs Mpu
HacTpolke BblYMCNIUTENS, NMBO M3MEPSOTCS HEMOCPEACTBEHHO B MpPO-
Lecce paboTbl BblYMCIUTENS.

3HauveHna maccbl Boabl, u3mepsiemble no curHanam UIMNP ¢ yncnonm-
NyNbCHbIMY BbIXOAAMM, PaCCYUTBLIBAIOTCSA MO hopmyre:
G=p-V, (11)
20e: 0 — MAoOMHocmb 800bI, T/M°;

V — o6bem 800kI, M°;
G — macca 800k, T.
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KoHeuHbIi mMaTemaTuyeckuii anropuTM, nexaliuini B OCHOBE pacyeTta
KonuyecTBa NOTPeGIIEHHON TENMIOBOW 3HEPrUM TENNOHOCUTENS (BOAbI),
UMeeT BUA;

Q=G:-(hy hy wuu Q=G (hy hxy), (12)
20e:  hjuh, asHmanbnus eodbl 8 nodarwem u obpamHom mpy6o-
nposode, KLx/ke;
hxy  9HmManbnus 800bI X0N00HO20 UCMOYHUKa, KIDK/Ke;
G macca 800bI, npowedwezo no nodarowemy u obpam-
HoMy mpy6orposody, T;
nompebneHHasi mennoeasi aHepausi, MLx.

Mpy paboTe Mo KOHCTaHTaM Mpu TemnepaType XONOAHOr0 WUCTOYHUKA
txu= 0 °C, aHTanbNusi XONOAHOro NCTOYHWKA NPUHUMAETCS PaBHOW HYIO
(hxw = 0 KIDX/Kr).

3HayeHUs: aNeKTPUYECKOW IHeprumn, n3mepsiemole no curHanam CBY
C YMCINOMMMYMbCHBIM BbIXOAOM, ONpeaensTcs no opmyrne:

C=1800:N - C,, (13)
2oe: C, rnocmosiHHasi cyem4uka eamm-4acos, UMn/kBm-u;
N  epemsi mexdOy 0syms, crnedyrouumu dpye 3a Opyaom

umnynscamu, c;
C nompebrnsemas snekmpuyeckas sHepauu, KBm-y.

HakonneHHble No BpemeHU (HanpuMep, 3a 4ac) 3HayeHus obbema,
Macchbl, TENMIOBON M 3NEKTPUYECKON IHEePruu, BbIUUCISIOTCSH NO OAu-
HakoBoOW hopMmyrie, KOTOPYHO B O6LLEM BUAE MOXHO NPeACTaBUTb Kak:

AAxnuac = Z i = 160 AAxnir (14)
20e: 2 i-1:600Axni Ccymma npupaweHuli napamempos V,G, Q, C 3a
vac;

AAsnwac  Hacoeoe 3HaveHue napamempos V, G, Q, C.

Mo okoHYaHUM Yaca HakoMnneHHble 3Ha4YeHNs napameTpos AAxnuac Ccoxpa-
HAKTCA B 3anncax no4acoBOro apxumea.

1.3.3. OTOGpaxeHMe 3HaYEeHUN U3MepseMbIX BENTUYUH

Mpu oTobpaxeHun Ha XKKW BbluMCIIMTENS 3HAYEHUI CUCTEMHbIX Napa-
METPOB MCMONb3YTCS crieaytoLlve eauHNULbl U3MEpPEHUS:

*  13BbLITOYHOE AaBneHve — MMa, krc/cm?;

= Temnepatypa - °C;

*  0GbEeMHbIN pacxos — Mu;

= MaccoBbIi pacxog — T/4;

" obbem - M

= Macca-T;

= Tennosasi MowHocTb — Mkan/y, FOx/4, MOx/4, MBT, kBT;

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

= 3neKkTpuyeckas MOLLHOCTb — KBT;

= 3neKkTpuyeckas aHeprus — KBT-u.
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1.3.3.1. OTO6paxeHne MrHoBeHHbIX 3Ha4YeHUn

MeHio MrHoBeHHble 3HavyeHUs MpeacTaBnsieT cobon  CnMcok
CUCTEMHBIX MapamMeTpoB, OObEAMHEHHbIX B MOACUCTEMbl Yy4yeTa, B
KOTOPOM Kaxayl0 MUHYTYy OToDOpaxalTcs, wu3mepsemble npubopom,
MrHOBEHHbIE (TEKYLLME) 3Ha4YeHNA NapaMeTpoB (NMPUBEAEHHBIX K Yacy Uiu
yCcpeaHsieMblXx):

=  0OGbeMHOoro (MaccoBoro) pacxoaa TENOHOCUTENS;

=  pasHOCTM 06beMHOro (MaccoBOro) pacxofa TenmnoHocutens (B no-

nawolem n obpatHom Tpybonposoaax);

= 0ObeMHOoro pacxofa NpPUPOAHOro rasa B pabovmx ycroBusix;

= TennoBOW 3HEPrMK TEMNOHOCUTENS (TEMMOBON MOLLHOCTH);

"  pa3HOCTU TEMMOBbLIX 3HEPrUI TEMIIOHOCUTENS B nodarolem u ob-

paTHOM TpybonpoBoaax;

= Temnepatypbl BOAbI (TENNOHOCUTENS), MPUPOAHOIO rasa;

"  pasHOCTU TemnepaTyp TennoHocuTens (B nofatLllemM u obpaTtHOM

TpybonpoBoaax);

= TemnepaTypbl HapPy)KHOro BO34yxa;

*  U36bITOMHOrO AaBrEeHUst TEMNOHOCUTENS;

" 3NEeKTPUYECKON SHEPrun, NoTpebnsemMon no AencTByoLEeMy B AaH-

HbIA MOMEHT BpeMeHu Tapudy (0OQHOMY 13 YeTbIPEX);

= BpeMeHu aevicteust HC ans kaxagow noacucteMbl ydeta (CMoTpute

pa3gen «Cnncok Ucnosnb3yemblix onpeaeneHuniny ).

MHamumpoBaHne MrHOBEHHbIX 3HaveHun Ha XKKW Bbluucnutens npouc-
XOOUT:

*  OOWH pa3 B MUHYTY OIS NOMb30BaTENbLCKOro pexuma paboTsl;

= pa3 B 5-10 cekyHa ans pexuma TECT (pexumMa HacTpomKm).

1.3.3.2. OTOGpaxeHne apXMBHbIX 3HAYEHUN

Bbluncnutens HakannveaeT u COXpaHAeT 3HaYeHUA U3MepeHHbIX Cu-
CTEMHbIX MapaMeTpoB B MeHIO ApXUBHbIe AaHHble, KOTOPOE COCTOUT 13

apXV1BOB:
* 104acoBOro 1536 3anucen (4acos);
" MOCYTO4YHOro 1456 3anucen (CyTOK);
®  MOMECSIYHOro 48 3anucen (MecsiLeB);
" VHTErpanbHOro NOMecsiyHoro 48 3anucen (MecsueB);
" aBapUHOrO NOCYTOYHOrO 496 3anucen (CyToK);
= XypHan cobbITuii 1008 3anucen (cobbITUN);
" 3aLUMLLEHHbIN XypHan 4096 3anucen (co6bITU);
= HapabaTbiBaem 3anvcb cCyMMUpyeMble UNu ycpeaHse-

Mbl€ MUHYTHbIE 3HAYEHMUS.

B apxuBax BbIMMCANTENA COXPAHAIOTCS 1 OTOBPaXalTCa N3MepeHHbIe
N HaKoMmeHHble (3a OTYETHble Nepuodbl) 3HayYeHus buanyeckmx napa-
MeTpOB, y4acTBYIOLUMX B CXeme nameperusi. CTpykTypa apxvBOB BbIYMC-
nuTens (kpome XypHana cobbiTvin 1 3allMLLEHHOTO XypHarna) aHanormy-
Ha CTpyKType MeHio MrHoBeHHbIe 3Ha4eHus. [1pn 3TOM B Kax bl apxus
BbIYMNCANTENSA AONOMHUTENBHO A06aBNSAIOTCA NapameTpbl: HapaboTkn U
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MeTKa BpemeHu. [pumep pa3BepHyTOro N306paxkeHNs apxMBOB BblUKC-
NUTENsi, HaXoaMTCs Ha pUcyHke 3.5

CrpykTypa XypHana cobbiTvin onucaHa B pasgene 1.3.5, a cTpyktypa
3alumeHHoro xypHana onvcaHa B pasgene 1.3.6 HacTosLwero pykoBoa-
cTBa.

B vHTerpanbHOM NOMECAYHOM apxvBe 3HaYeHus o6bema, Macchl, Ten-
NOBOW M 3NEKTPUYECKOIN 3HEPruM OoTobpaxatoTcs CyMMapHbIM (HapacTa-
IOLLIMM) UTOTOM C MOMEHTA MOCIeAHEN O4YUCTKM apxuBa, a 3Ha4YeHust TeM-
nepaTypbl U 4aBneHns oTobpaxatoTcs B BUAE YCPeOHEHHbIX 3Ha4YEHWI 3a
OTYETHBI MecsLl.

Mpw pacnpeneneHnn anekTpuYeckon aHeprum no Tapudam y4mTbiBaeT-
Cs1 3afiaHHbIV NPY KOHPUIYPUPOBaHMMN BbIMUCTIUTENS CMUCOK N3MEHEHHbIX
OHEen.

1.3.3.3. OTo6paxeHne HapabaTbiBaeMbIX 3HAYE€HUN

Menio HapabatbiBaem 3anucb, npeactasnseT cobon Cnvcok napa-
MeTpoB, 06 beAMHEHHbIX B MOACUCTEMbI y4eTa, B KOTOPOM oTobpaxatoTcs
ycpedHseMble M HakannvMBaeMble 3a TeKylui 4ac 3HayeHus napamet-
pOB, y4YacTBytOLLMX B cxeMe n3mepeHus. CTpykTypa meHio HapabartbiBa-
€M 3anucb, MOMHOCTbIO WAEHTWYHA CTPYKTYpe apXvBOB BbIYUCIMTENS.
Mpumep pasBepHyTOro n3obpaxeHuss meHio HapabaTbiBaeM 3anuchb,
HaxogouTcs Ha pucyHke 3.9.

3HaveHus napameTpoB obbema, Macchl, TEMNOBOW U 3NEKTPUYECKON
3Hepruy, a Takke napameTpa HapaboTku M napameTpoB BpeMeHW Aewi-
ctBusa HC oTobpaxatoTcsa B JaHHOM MEHI0 HapacTaroLwyM UTorom, a na-
pameTpbl TemnepaTypbl U AaBfieHus oTobpaxaloTca B BuAe ycpenHsie-
MbIX 3Ha4eHUiA. Mo OKOHYaHUM Yaca HaKomMeHHble NapamMeTpbl COXPaHs-
I0TCS B NOYACOBOM apXxuBe.

1.3.4. inarHocTMKa HeWTaTHbIX U aBapUMHBIX CUTyaLun

Bblumcnutenb No3BoNsSeT CaMoCTOSITENBHO BbIGMpaTh Jorvky 06paboT-
K1 HeLUTaTHbIX CUTYyaLMiA, BO3HMKAIOLLMX B MpOLiecce aKcnnyaTaumm yana
yueta. Jlornka obpaboTtkn HC nogpasgensietcs Ha YeTbipe Tuna.

HeT KoHTpons  BbluMcnMTENb paboTaeT B pexume, Koraa KOHTPOrb
Ha[ napameTpamu He NPOV3BOANTCS, NOMNyYEHHbIE AaHHbIE COXPaHATCA
B COOTBETCTBYHOLLMX apxvBax. HC He peructpupytoTtcs.

KoHTponb  BbluMcnmTens npu Bo3HWkHoBeHun HC npopomkaeT pabo-
Ty B LUTATHOM peXuMe, UCMoMb3ys ANns pacyeToB 3Ha4yeHve Toro napa-
meTpa, no kotopomy Bo3Hukna HC. Npu 3ToM BbIMONHATCS cneyoLume
Oencreus:

= Bo3HuKWas HC pernctpupyeTtcs B XypHane cobbITui;

= nony4yeHHble, 3a Bpems Aencteua HC, gaHHble 3aHOCATCA BO BCe

apxvBbl BbIYUCNIUTENS, KPOME aBapVNHOrO MOCYTOYHOIO apXuBa;

" 3HaYeHWs OQHOTUMHBIX CUCTEMHbIX NapaMeTpoB, MO OAHOMY U3 KO-

TopbIx BO3HUKNA HC, 1, paccuntaHHble C UX UCMOSb30BaHWEM 3Ha-
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YeHust ApyrMx (hU3n4eckMx napameTpoB AaHHOW MOACUCTEMbI MO-
MeYaloTCs 3HaKOM «?».

MopcTaHoBKa — BblMMCNUTENb NPY BO3HUKHOBEHUM HC 3ameHseT 3Ha-
YeHne napameTpa, No KoTopomy Bo3Hukna HC, Ha 3HayeHue KoTopoe
onpepenseTcs cneayowym obpasom:

= qnwmbo 3anucbiBaeTcs B MNamsTb npubopa (KOHCTaHTa) npu ero
HacTpoiike;

= wmbo creumanbHO paccyuTbiBaeTcsi (CMOTpuTe napameTp «Mac-
Chl»);

1 npopomkaeT paboTy B LWTAaTHOM pexumMe. Npu 3TOM BbINOMHATCS
crnegywolume OencTBums:

= Bo3HuKWwasa HC pernctpupyeTcsi B XypHane cobbITuii;

®  MonyyeHHble [aHHble 3aHOCSTCA BO BCE apXvBbl BbIYUCIUTENS,
KpOMe aBapVINHOro MOCYTOYHOrO apXuBa;

" 3HaYeHWs OAHOTUMHBLIX CUCTEMHbIX NapamMeTpoB, MO OAHOMY U3 KO-
TopbIx BO3HMKNa HC, 1, paccumTaHHble C X MCMonb3oBaHUeM 3Ha-
YeHust Apyrux usnyecknx napameTpoB AaHHOW MOACUCTEMBI MOo-
MEeYakTCHA 3HAKOM «?».

ABapusa — BblYMCnMTENb NPU BO3HWKHOBeHUN HC onpepenseTt aTy cu-
Tyau,mm Kak aBapuiiHyto. [1py 9TOM BbIMNOMHATCA CreaytoLime AencTBus:
Bo3HuKwasa HC pernctpupyeTcs B )XypHane cobbITui;
= 3anucb BCEX NapamMeTpoB aBapUHOW MOACWCTEMbI, B TOM YWCIE 1
napameTpa HapaboTku, OCYLLECTBNAETCS TOMbKO B aBapUHbIA Mo-
CYTOYHbIV apXuB;
= Ha Bpems paevictBusi HC 3anvcb napameTpoB aBapuHOW MOACK-
CTeM B [pyrne apxuBbl NPMOCTaHaBNNBaETCS:
= ecrv Bpems gencteua HC Obino MeHbLUe BpeMeHN OTYETHOro
nepviofa, To B apxuBe aBapuviHON nopcmctemsl 6yget otobpa-
XeHa HernomnHas HapaboTka M 3HayYeHVss CUCTEMHbIX napamert-
pOB, ONpefeneHHbIe 3a ykazaHHoe BpeMs HapaboTku;
= ecrv Bpemsa gencteus HC 6bino Gomblue BpeMeHn OTYETHOro
nepwopa, TO B apxvBe MOACUCTEMbI, B KOTOPOW Mpou3oLuna
aBapuis, 6ygeT oTobpaxeHa HyneBas HapaboTka W Hynesoe
3HayeHve Bcex napameTpoB AaHHON NMOACUCTEMbI;
®  3HAYeHWs OAHOTUMHBLIX CUCTEMHbIX NapamMeTpoB, MO OAHOMY W3 KO-
TopbIX Bo3HMkna HC n, paccymTaHHble C UX UCMNOMb30BaHMEM 3Ha-
YeHns apyrmx ousnMyeckux napameTpoB AaHHOW MOACWUCTEMbI, MO-
MeyarTCst 3HaKoM «!».

1.3.5. XKypHan co6bITui

XypHan cobbiTuin otobpaxaeT uHdopmaumio 060 BCex HellTaTHbIX
CUTyaumsaXx, BO3HMKaIOWWMX B Mpouecce aKcnnyatauun BblYUCNUTENs, C
yKkazaHueMm npuyuHbl, gatbl n Bpemenu gencteua HC. OTtpaxaemble B
XXypHarne HeluTaTHble CUTyaLnW, MOAPA3AEnsoTCA Ha ABe YacTu:

* Ha cobbITuSA, CBA3aHHbIE C BLIXOAOM NapameTpoB 3a AOMNyCTMble

3HaYeHus (rpaHnYHble YCNoBUS);
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= Ha cobbITVSA, BO3HMKaoLME B npouecce akcnnyartaumm anl6opa.

K cobbiTnsaiM, cBA3aHHLIM C BbIXOAOM NapameTpoB 3a AONyCTu-
Mble 3Ha4YeHUSA, OTHOCATCS:

" BbIXO4 NapaMeTpoB obbema, TemnepaTypbl, AaBneHus 3a

[OMNyCTMble 3HaYEHUs;

= BbIx04 HebanaHca pas3HOCTVM YacoBbIX MacC 3a [AOMnycTMble

3HaveHus;

"  pa3HOCTb 4acoBOro noTpebrneHVs TennoBOW 3JHEPruM MeHbLUe

Hyns;
= OTCYTCTBME BOAbl (TEMMOHOCUTENS) B MPOTOYHOWM 4YacTu pacxono-
MepOB, MOAKMHOYEHHbIX K BbIYUCTUTENIO;

= OTCYTCTBME NUTAHWS y CETEBbIX PACXOAOMEPOB.

HewTaTHble cuTyaumu, CBsA3aHHble C BbIXOAOM MapamMeTpoB 3a Aomny-
CTUMble 3Ha4YeHuns), 3anncbiBatoTcs B XKypHan cobbITuii oAMH pas B Yac.
Ecnun napameTp B npouecce N3MepeHnin Bbilen 3a yCTaHOBNEHHbIE [,0-
nyCTUMble 3Ha4eHUs1, TO BCE OAHOTUMHbIE CUCTEMHbIE NapameTpebl, a Tak-
e napameTpebl, BbIYUCNEHHbIE C UX UCMONb30BaHeM, ByayT nomevaTbecs
B J@HHOWN NOACKUCTEME y4yeTa, CUMBONaMmM «?» unm «!», B 3aBMCMMOCTMN
oT BblGpaHHoro Tuna obpabotku HC. Ons Toro 4tobbl ONpeaenuTb Kakomn
VWMEHHO napameTp W3 rpynnbl OAHOTWMHbBIX NapamMeTpoB Aan OLwwnbKy,
Hapo BonTu B XKypHan cobbITuii, B KOTOPOM 1 ByAeT oTobpaxaTbes AaB-
LUK owmbKy napameTp.

K co6bITUsiM, BO3HMKaOLWMUM B NpoLiecce 3KCnnyaTauum BblYUCU-
Tensi, OTHOCHATCS:

= BKIKOYEHWe nNpudopa;

= BHeLUHee NUTaHue NOAKII0YEHO;

= BHeLUHee NUTaHUE OTKIMHYEHO;

= nepexosd B pexum « TECTy;

= BbIxoa 3 pexuma « TECTy;

= CMeHa KOH(Urypaumm ¢ knasumaTyphi;

= KOppeKUMs AaTbl U BPEMEHU C KnaBuaTypbl;

= KOppeKUMs BpeMeHu Mo kaHany cBasm (B pexume TECT);

" MOACTPONiKa BPEMEHU MO KaHarny CBs3u (B paboyeM pexume);

= KOpPEeKUMs TapndoB 3MEeKTPOIHePruy;

= KOppEeKUMs napameTpoB MHTepdelica CBA3N;

" OYMCTKa apXMBOB.

Cob6bITVSA, BO3HMKaIOLLME B NPOLECCe dKCnyaTauum, 3anvcbiBatoTcs B
XKypHan oauH pa3 B MUHYTY. CobbITVSI B NepeyHe HanucaHbl B COOTBET-
CTBUM C UWHAMKauuew, Bo3Hukatowen Ha XKW BblumvcnuTens npu mx
HacTynneHuw.

1.3.6. 3awWMLLEHHbIN XypHan

3allyLLeHHbIN XypHan NpegHasHayeH ANns XpaHeHust AaHHbIX 06 oc-
HOBHBbIX TEXHUYECKNX XapaKTepUCTUKax 1 HacTPOeYHbIX KoadduumeHTax
BblYMCMTENS, U 06 UX N3MEHEHUSAX B MpoLiecce akcnnyartauum npudopa.
XKypHan copepXuT KOHe4yHoe KOonu4yecTBO 3anuceil paBHoe 4096, u
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HE MMeeT BO3MOXHOCTW OYUCTKM MPU 3amnofHEHWN XypHana B npouecce
aKcnnyaTauum. B xxypHan 3anucbiBaloTcsi crieayolme cobbiTus:
* CMeHa Beca MMnNynbca, NPoV3BeAeHHas C KnaBuaTypbl BblUUCTINTE-

ns;

= cMeHa tuna KUMT (UMT), nponsBegeHHas ¢ knaemaTypbl BbIYUCIN-
Tens;

" MAEHTUUKALMOHHBIN KO KOHMUIypaLymn npu CMeHe CxemMbl n3me-
peHus;

= yCTaHOBKa AaTbl/BPEMEHVW MO WHTEePdENCHOMY KaHamy CBS3W C
BEPXHUM ypoBHEM B dopmarte: aaTta/Bpemsi — bbino, aata/Bpems —
cTarno;

= ycTaHOBKa [AaTbl/BPEMEHM C KnaBuaTypbl BbIYMCIUTENS B hopMaTe:
narta/Bpemsi — 6biro, gata/Bpems — cTano;

= KanubpoBouHble KoahduumeHTel ¢ KC npu kannbposke BblYMCV-
Tens.

3alyLLeHHbI XypHan aBTOMaTM4ecKWU 3anornHAeTcA Nnpu nepBoHa-

YanbHOM KOHUIypvpoBaHUM Bblunciutens. B ganbHeriwem nobbie ns-
MEHEHUs1 KOHMUIypaumm BbIYUCIMTENS aBTOMaTU4YeCKM (DUKCUpPYIOTCA
B AaHHOM >XypHane. >KypHan BbINOSIHEH B BUAE HECTMPAEeMOro apxuBa,
Ha KOTOpbIN He AencTByeT komaHaa OuncTka apxmMBoOB, NoJaBaemas kak
nporpaMMHbIM MyTeM, Tak U ¢ KnaBuaTypbl BbIYUCTUTENS.

CBobofHOe KOMMYEeCTBO 3anuncet B XypHane Ha Tekyluylo gaty otob-
paxaeTcsi B MeHi0 ApXMBHbIe AaHHble B CTPOKE 3alLLMLLEHHOro XXypHa-
na, pucyHok 3.4. Hanpumep:

+ 3awmuweH. xypHan 4070

20e: 4070 - konudecmeo c80000HbIX 3arnucell 8 3auwjuuieHHOM Xyp-
Hase Ha 0aHHbIU MOMEeHM 8PEMEHU.

Mpn NOMHOM 3anOMHEHUN 3ALLMLLEHHOrO XypHana BblYMCIUTENb MPO-
pomkaeT pabotaTb, 04HAKO 3anpeLyaeT BO3MOXHOCTb KanmbpoBoOK npu-
6opa, CMeHbI BPEMEHU N HACTPOWKM KoHdpurypauun. mybuHa xypHana B
4096 3anucein nNo3eonsieT obecneynT HopMaribHoe (PYHKLMOHMpOBa-
HUe BbIYMCINUTENSA B TeYeHUe BCEro cpoka cryx6bl npudopa.

1.4. NIPOrPAMMHOE OBECNEYEHUE

MporpammHoe obecneyeHne BbIYUCITENSA ABMSETCS BCTPOEHHbIM W
nepesarpyxaembiM. B nonb3oBaTenbckoM U CBSI3HOM MHTepdencax Bbl-
YMCrUTENs OTCYTCTBYIOT Mpoueaypbl MOAMMUKALMN HAKOMMEHHbIX apXu-
BOB.

MporpammHoe obecneyeHve pa3geneHo Ha MeTPONOrMYECKn 3HaUMYo
N METPOSIOTMYECKN HE 3HAYVMMYIO YacTu:
= K METPONIOrMYeCKM 3HAYMMOW YacCTM OTHOCATCS MpOrpammHble
MOZYIN, BbINOMHSAOLME DYHKLUN:
= cbopa, nepegayn, o6paboTKM, XpaHEHUS U NpeacTaBneHns U3-
MepuTenbHOM MHopMaLmu;
= yAeHTUdVKaUMM 1 3almTbl MPOrpamMMHOro obecneyeHus;
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" K MEeTPOSiorM4yecku He 3Ha4MMOM YaCTH OTHOCHATCS MPOrPaMMHbIE
MoZynu MeHto npudopa:
* hopmaTa oTOBPaxXeHUs AaHHbIX;
= CTPYKTYpbl KOMMYHMKALWOHHOIO NPOTOKOMA.

MeTponoruyeckn 3Hadmmast 4actb O BbIMMCIMTENS MMEET BO3MOX-
HOCTb NpoBeAeHVs NAeHTUdKKaLMN NOCPEACTBOM NHTepdelca cBA3n, a
Tak e otobpaxaetcs Ha XKW B meHto npubopa.

MpeHTndmrKaumoHHble AaHHbIE NPOrpamMMHOro obecneyeHns HaxoaATCs
B Tabnuue 1.2 n BknovaT B cebst MHopmaLmio:
= 0 HOMepe Bepcun unaeHTudukaumoHHom Homepe MO;
= 0 uucposom wugeHTudpukatope 1O KOHTPOIbHOW  CymMMe
MCMOMNHAEMOro koaa.

Tabnuya 1.2 VdeHmucgpukayuoHHble daHHbie 10

NpeHTUdMKaLMOHHbIE AaHHble 3HayeHue
MNpeHTudrkaumoHHoe HaumeHoBaHue MO KapaTt-306
Homep Bepcum (maeHTUMKaunoHHbIn Homep) MO 6.1

E:F?;r))osoﬁ naeHtudukatop MO (KC wmcnonHsiemoro 0x6BD1

AnroputMm  BbluMCneHuss  uudpoBoro  uaeHTUdu- CRC16
kaTopa MO

[ocTyn K u3smeHeHno napameTpoB 1 KOHUTypaLmmn BelMUCIIUTENS 3a-
wmLleH nnombamu, yctaHaBnMBaeMbIMU Ha Kopryc npubopa (cmoTpuTe
pa3gen 1.6 HacTosiLero pykoBoACTBa).

YpOBEHb 3allnThbl NPOrPamMMHOro 0becneyveHnst BbIYUCAUTENS OT He-
npefHamMepeHHbIX W NpedHaMepeHHbIX N3MEHEHW «BbICOKMIA» MO
P 50.2.077-2014.

1.5. KOMMYHUKALIMUOHHbIE BO3MOXXHOCTHU

B BbluMcnuTene ucnonb3yetcs npoTtokon obmeHa Modbus RTU, npu
MOMOLLY KOTOPOIO OCYLLECTBSETCS AOCTYN K TEKYLLUM, apXMBHBIM, Cry-
*ebBHbIM 1 HacTpoeYHbIM NapameTpam npubopa. OBMeH AaHHBIMU MeXaY
BbIYMCIIUTENIEM U BHELLIHVM YCTPOWUCTBOM, Hanpyumep KOMMbITEPOM, MO-
KET NPOU3BOAUTLCS:

" 10 BCTPOEHHOMY OMTUYECKOMY WHTepdelnicy Yepes OMTOronoBKuU:

RS-232 nnn USB,;
= 10 OQHOMY M3 MHTEPdENCOoB:
= 0 KOHTakTHoMy WuHTepdeincy: RS-485, wnn RS-232, wnu
M-Bus;
= WMK No paguouHTepdenicy.
Mpn peanusaummn Bcex nepedmcrieHHbIX crnocoboB nepedaun u npvema
[OaHHbIX Ha KoMnbtoTepe [OIHKHO ObITb YCTaHOBIEHO

cneuunanusmposaHHoe MO, Hanpumep: NIOPC-YYET.
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CKopoCTb nepefayn OaHHbIX onpeaensieTcs npu KoHUrypupoBaHum
BblYMCIIMTENS U MOXeT cocTaBnaTb 1200, 2400, 4800, 9600 6uT/c.

KOMMYHVKaLMOHHbIE BO3MOXHOCTW BbIYMCIUTENSA MOKa3aHbl Ha PUCYH-
ke 1.3.

1.5.1. O6MeH AaHHbIMU MO ONTUYECKOMY MHTepdhency

BcTpoeHHbI onTuyecknin nopT, pucyHok 1.3, BbinonHsieT dyHKuum bec-
KOHTaKTHOro dmanyeckoro nHTepdenca, obMeH AaHHbIMK, MO KOTOPOMY
MeXZy BblYMCIIUTENIEM M KOMMbIOTEPOM OCYLLECTBSETCSA MOCPEACTBOM
onTtoronoBok RS-232 unu USB.

OntoronoBka RS-232 KAPAT-914 nosBonsieT npousBoguTb 0OMeH
AaHHbIMW ABYMS crnocobamu:

* [aHHble C BbluMCNUTENSA nepegaroTcs no uHtepdency RS-232 Ha
nynbT nepeHoca AaHHbIx Jly4-MK n coxpaHsitotcsa B ero namatu. C
Jlyy-MK nHcopmaums nepepaetca Ha MK no nHtepdency USB;

* [aHHble C BblMMUCRUTENA nepefalTcs Mno uHTepdency RS-232
HenocpeacTBeHHo Ha MK, ecnun Ha komnbloTepe yctaHoBneH COM-
MOpT C AaHHbIM UHTEpdecom.

OnTtoronoBka USB KAPAT-915 no3BonsieT nepefaBaTb AaHHbIE C Bbl-
YUCNUTENS HEMOCPELACTBEHHO HA KOMMbIOTEP MO MHTepdency USB.

[ns nepegayn AaHHbIX ONTOroNoBKa yCTaHABMMBAETCS HA BCTPOEHHbIN
ONTUYECKUI MOPT, KOTOPbIA PaCMOSIOKEH Ha NWLEBON CTOPOHE Koprnyca
BbIYUCINIUTENS, NPU 3TOM BbICTYM Ha KOPMyCe ONTOronoBku pukcupyeTcs B
cneumanbHOM UKCUpytoLweM nase, pacrosioXeHHOM Ha kopryce npubo-
pa, pucyHok 1.3. AKTMBaUMS OMTMYECKOro MOpTa MPOUCXOAWT Mocne
HaxaTtust Ha nobyto knasuwy (pucyHok 1.2, nosvuum 3, 4) npubopa.
OnTonopT BhIktovaeTcst Yepes 30 cekyHa nocne:

*  npuema-nepefayv nocriegHero 6aita;

= nmbo nocre nocnenHero Haxatus Ha knaeuiy npubopa.

1.5.2. O6MeH AaHHbLIMU MO KOHTAKTHbIM UHTepdencam

O6MeH [aHHbIMU BbIYMCIIUTENS C KOMMbIOTEPOM MO MHTepdencam
RS-232, RS-485, M-Bus ocylecTBNseTca 4yepe3 KOHTaKTHbIA Mnocrneno-
BaTeNbHbI NMOPT, TUM KOTOPOro OnpeaenseTcs TUnamy yCTaHOBEHHbIX B
BblUMCrMTENE UHTEPMENCOB N (PU3NYECKMM KOHTaKTHbIM MHTEpdencom
KoMnbtoTepa.

1.5.2.1. O6MeH faHHbIMU No UHTepdency RS-232

MogknoyeHne BbIMUCINTENS K KOMMbIOTEPY MO MHTepdency RS-232,
pucyHok 1.3, No3BonsieT NPoV3BOANTE OOMEH AaHHbIMW MeXay BblYMCHMN-
TEenem 1 KOMMbITEPOM, KOTOPbIN MMEET OAMH MMM HECKOMbKO NOPTOB WH-
Tepdenca RS-232 (COM-nopToB).

MoaknioyeHe Npon3BOAMTb, PYKOBOACTBYSCH TpeboBaHusimn [, Ha
BCTpamBaeMbli Modynb uHTepdenca RS-232 n nogpasgena 2.2.1 M
AN JaHHOTO BbIYUCTIIUTENS.
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K ogHomy COM-nopTy KOMMAbOTEPa MOXHO NMOAKIOYNTL OAUH BblYMC-
nutensb. Ecnn Ha komnbloTepe, Hanpumep, yctaHosneHo 2 COM-nopTa,
TO K HEMY MOXHO MOAKIMIOYUTL 2 BblYUCAUTENS C UHTepdencom RS-232.

#,

7,
GPRS // //j
%
GSM - ceTb
CsD
KommyHukaTop
N KAPAT-902 |
S
©
GSM-mogem ===9-36B

USE wnu RS-232
VEMaHoaums 8 BbINUCTILIMENs

Onmuseckud mopm

Mecmo yemanoexu
onme2onNcank

RS-485
===8-20B Koueeprep

| —
g
M-bus-10 unw
RS-232 RS-232 M-bus-50
mini-USB wnm
use
USBE-A RS-232

UsSB-A

PucyHok 1.3 KoMMyHUKayUOHHbIE 803MOXHOCMU 8bI4UC/IUMETIS
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1.5.2.2. O6MeH faHHbIMU Mo UHTepdency RS-485

MoaknioyeHve BbIMMCIIUTENST K KOMMbIOTEPY MO uHTepdericy RS-485,
pucyHok 1.3, No3BonsieT NPoV3BOANTE OOMEH AaHHbIMW MeXay BblYMCnun-
Tenem u komnbioTepom. Mpy NOAKMIOYEHUN BBIYUCNTENS K KOMMbIOTEPY
Heobxoanmo:
= ans obecneyeHvss NUTaHUA MHTepdeinca NoAKNioYUTbL Moaynb RS-
485 Kk BHELWHeMYy WCTOYHUKY MOCTOSIHHOrO TOKa HanpshkeHu-
em (8-20) B;

= ans npeobpasoBaHusi curHanoB uHTepdenica ¢ COM unu USB-
NOpPTOM KOMMblOTEPA, CrieayeT NOAKNoYaTb NNHUI0 CBA3N MHTEP-
enca RS-485 k koMnbloTepy NocpefcTBOM nNpeobpas3oBaTens uH-
Tepcpeiica (koHBepTepa) RS-232/RS-485 unm USB/RS-485.

MoakntoyeHe Npov3BOANTL, PYKOBOACTBYsSCb TpeGoBaHusimu, O Ha
BCTpauBaembln Moadyrnb uHTepdenca RS-485 v nogpasgena 2.2.1 M
ONst AaHHOTO BbIYMCIUTENS.

K ogHomy COM wnu USB-nopty MK MoxHO noakniounts Ao 247 obb-
€[MHEHHBIX B CETb BblYMcnUTenen ¢ nHtepdencom RS-485. [laHHas ceTb
pa3buBaeTCsA Ha CErMeHTbl, KaXabl 13 KOTOPbIX MOXET coaepxaTtb Ao 32
npubopos. CermeHTbl CETU NOCINeAoBaTENbHO COEAMHSAIOTCH MexXay Co-
6011 NocpeaCcCTBOM penvTepoB.

1.5.2.3. O6MeH faHHbIMU Mo UHTepdency M-Bus

MogknioyeHne BblYMCAMTENS K KOMMbIOTEPY Mo umHTepdency M-Bus,
pucyHok 1.3, No3BonsieT NPov3BOANTE OOMEH AaHHBIMW MeXOy BblYMCHMn-
Tenem u komnbtoTepoM. [Ons npeobpasoBaHus curHanoB uHTepdenca
M-Bus ¢ COM-nopTom komnbloTepa, criedyeT NoakmnoyaTh BblYMCIINTENb
K KOMMbIOTEPY NOCPEACTBOM KOHTpornepa wuHbl M-Bus-10 (KAPAT-911)
unm M-Bus-50 (KAPAT-912):

K KOHTponnepy M-Bus-10 MmoxHo nogkniountb Ao 10 Bblancnutenemn
¢ nHtepdencom M-Bus;

= K KoHTpornepy M-bus-50 MoxHO nogkntounTb Ao 50 BblMMCMTENEN

¢ nHtepdencom M-Bus.

MopgkntoyeHne NpousBoaWTb, PYKOBOACTBYsiCb TpeboBaHusmu, O Ha
Moaynb WwuHbl M-Bus 1 nogpasgena 2.2.1 UM gna AaHHOro Bblymcnute-
ns.

K ogHomy COM-nopTy KOMMblOTEPa MOXHO MOAKMHOYNTE A0 247 06b-
e[VHEHHbIX B CeTb BblMMcnuTenen ¢ nHtepdernicom M-Bus. ObbeanHe-
HVEe MPOMCXOAMT MyTeM MoCnefoBaTeNnbHOrO COEAMHEHUS B CETb KOH-
TponnepoB M-Bus-50 ¢ noaknto4YeHHbIMM K HUM BblYMcnuTensmu. KoH-
Tponnepbl M-Bus-10 B ceTb HE COEAMHSIIOTCS.

1.5.3. O6MeH AaHHbLIMU NO paguouHTepdency

Mogynb paguouHTepderica KAPAT-929, pucyHok 1.3, BbIMonHseT
PYHKUMN BECKOHTaKTHOrO (hM3NYECKOro MHTepdeinca 1 yvyactByeT B CO-
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30aHun GGCHDOBO,D,HOI'O KaHana obMeHa AaHHbIMU MeXAy Bbl4UCnnTenem
N KOMMNbHOTEPOM.

Mouynb pagvouHTepderica KAPAT-929 yctaHaBnvBaerT:
COBMECTHO C koMMyHukatopom GSM/GPRS KAPAT-902 gByxcTo-
POHHUIA paguoKaHan Mexzy BblYMCIIUTENEM U KOMMYHUKaTOPOM.
[anee obmMeH OaHHbIMKM MeXZy BbIMUCIUTENEM U KOMMbIOTEPOM
NMPOUCXOAMT MO CETSIM COTOBOM CBs3n cTaHaapTa GSM/GPRS;

= COBMeCTHO ¢ pagmoagantepom USB KAPAT-920 (npu nogkntove-
HMN K KOMMbIOTEPY) ABYXCTOPOHHUIA pagvoKaHan Mexay Bbl4ucnv-
TenemM 1 KOMMbTEPOM.

MoaknioyeHe Npou3BOAMTb, PYKOBOACTBYSACH TpeboBaHusimu, Sl Ha
BCTpamBaeMbli Mogynb pagvouHtepdenca KAPAT-929 n nogpasgena
2.2.1 UM anst gaHHOTO BbIYUCIIUTENS.

KommyHukatop KAPAT-902 wnu paguoagantep KAPAT-920 wmoryt
onpawmBaTb B 30He AENCTBUS paguoceTy Ao 32 BblYUCHMTENEN C WH-
TepdencHeimu mogynamm KAPAT-929.

1.6. MAPKUPOBKA U NINOMBUPOBAHUE
1.6.1. MapkupoBka

Ha nuueByto naHesnb BbluUCNUTENS (CMOTPUTE PUCYHOK 1.2) HaHOCATCA
crieqytoLlme o6o3HaYeHNs:

" HavMeHoBaHue npubopa;

" Haknerka c ykasaHuem UCMONHEeHUs 1 3aBOACKOro Homepa npuo-

pa;

= 3HaK yTBEPXXAEHUS TWMNa CpeacTB U3MEPEHUI;

= CcTpaHa npou3BOAMUTESb;

"  TOBapHbIii 3HaK NPeAnpUSTAS-U3rOTOBUTENS (Aanee U3roToBUTeNb).

Ha tutyneHom nucte MC un P3O BbluMCIUTENA HAHOCUTCH  3HaK
yTBepxaennsa Tuna CU B cootseTcTBMM € TpeboBaHmamm MNP 50.2.107-09.
MapkvupoBka TpaHCMOPTHOM Tapbl MPOU3BOAUTCA  HagmUCaIMM B
cooTBeTcTBUM ¢ TOCT 14192,

1.6.2. MnombupoBaHue

Mnomb6upoBaHve BblUMCTINTENS npov3BoanTCst c uenbto
npegoTBpaLleHns HecaHKUMOHWPOBAHHOIO BMellaTenbcTBa B paboTy
NMOBEPEHHOr0, HAaCTPOEHHOrO U 3anyLLEeHHOro B 3KCnnyaTtauuio npubopa.
KoHcTpykums BblUMCIIMTENEN npegycMatpuBaeT  OBa  YPOBHS
nnoMounpoBaHus.

YpoBeHb 1  3alnTHOM NIOMOBOI C OTTUCKOM MOBEPUTENBHOIO Krema
3aLUMLLAeTCa OT BCKPbITUS 3NEKTPOHHbIN MOAYIb (BblUMCIIUTENBHASA NNna-
Ta) npubopa. lMnomba (pucyHok 1.2, no3vuusi 7) U3rotTaBnvBaeTcs U3
cneumanbHOM camoknesiyencs dymarn 1 3akpblBaeT MOHTaXHOe OTBep-
CTVe, pacrnofioXeHHOe Ha BKNadbllle BepXHero Koprnyca BblMUCANTENS.

MromGrpoBaH1e NPOU3BOANUTCS NPU NPOBEAEHNN NMOBEPKU.
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YpoBeHb 2 — nromboi (nnombamu) 3aMHTEPECOBAHHOW CTOPOHBI Bbl-
yyucnuTenb 3allMLLaeTcs OT BCKPbITUSI Nocrne MoHTaxa. [nsi nnom6upo-
BaHWSA NpedyCMOTPEeHbl OTBEPCTUSt Ha NMpUvMBax Kopryca BblYMCIUTENS
(pucyHok 1.2, nosuuusi 12). NMnombupoBaHe Npor3BOANTCS 3aMHTEPECco-
BaHHOW CTOPOHOW MpW MyCKe BbIMUCIUTENS B SKCMyaTaLmio.

1.7. YIAKOBKA U KOMMNNEKTHOCTb NMOCTABKU

BbluMcnutenb  ynakoBbIBaeTCst B KOpobKy 13 KapToHa.
ConpoBoguTtenbHas [OKYMeHTauus 3aknagblBaeTcss B MakeT U3
MONMUSTWUIIEHOBOW NMEHKM W MOMeLlaeTcsi B KOpobky BMecTe C
BbIYMCIIUTENEM.

B KOMNNEKTHOCTb NOCTaBKW BbIMUCIIMTENS BXOOUT:

= Bblyucrutenb KAPAT-306 CMA®.421451.101;

= nacrnopt CMA®.421451.101 ®0;

= pYKOBOACTBO Mo akcnnyataumn CMA®.421451.101 PQ3;
= MeToAuka nosepku MIM 12-221-2015.

MHcTpyKummn:

= 10 MOHTaxy Bbluncnutenenn CMA®.421451.101 UM;

* 0 HacTpolike BblumcnuTenen ¢ knasmatypbl CMA®.421451.101 UH;
a Takke, nporpaMmMa HacTPOMKN BblYUCTINTENS:

= KAPAT-KoHdurypaTop;
HaxoasTcs B CBOOOAHOM [OCTyne Ha oduumanbHOM caiTe Npov3BOAu-
Tens www.karat-npo.ru.

Mo 3aka3y BbIYMCNUTENb NOCTABMSETCSH C OAHUM M3 BCTpanBaeMblX UH-

Tepcbemcm;lx mMopayneu:
moaynem wuHel M-Bus MCTWN.426477.001;

= Mogynem uenen uHtepdenca RS-232 MCTW.426477.004;

= mopynem uHtepdeiica RS-232 MCTWN.426477.009;

= Mogynem uenen uHtepdenca RS-485 MCTW.426477.006;

= mopynem paguouHTtepderica KAPAT-929 CMA®.465419.001 NC;
1 Moaynem KoHTpons ceteBoro nutaHua MCTW.426474.002.

[lononHWTenbHO B KOMMMEKT MOCTaBKM BbIYMCIIUTENS MOryT ObiTb
BKITHOYEHbI:
= nynbT nepeHoca AaHHbIX JTyy-MK MCTW.426479.003;
onToronoBka RS-232 MCTWN.426441.016;
ontoronoska USB MCTW.426441.023;
kommyHukatop GSM/GPRS KAPAT-902 CMA®.426441.025;
nynbT KOHUrypmpoBaHus Beiucnutens MCTWN.426477.010.

Mpu TpaHCMOPTUPOBKE YMaKoBaHHbIe BbIYMCAUTENN MOMELLalTCs B
TPaHCMOPTHYIO Tapy — AEPEBSHHbIA UMW KAPTOHHBIN ALLMK.
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1.8. TAPAHTUMHBIE OBA3ATENLCTBA

B npouecce TpaHCNOPTUPOBaHUS, XPaHEHWS!, MOHTaXa W aKCnnyaTaumm
BblYMCNTENSA, NOTPebuTenb AOMKeH crnefoBaTh YyKa3aHWsIM COOTBET-
CTBYIOLMX pasgenoB Hactoswero P3, MHCTpyKumMn no MoHTaxy (VM) u
HacTpolike (MH) Bblumncnntens.

Mpu cobniopeHun TpeboBaHun 31 rapaHTUWHBLIA CPOK CNYXObI

BblHUCnuTensa cocTaBnseT CeMb JeT CO AOHA npoaaxu npuﬁopa
npegonpusaTUeM-n3rotoBuTeneMm.
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2. MOAroTOBKA K UCMNOJNIb30OBAHUIO
2.1. PEXUMbI PABOTbI

Bbluncnutens dyHKUMOHUPYET B OOHOM U3 [BYX PEXUMOB paboThi:

"  MoNnb30BaTeNbCKUN peXxum — paboumn pexum. B nonb3oBaTens-
CKOM peXxvMe BbIYMCIUTENb MPOU3BOAUT M3MepeHune, npeobpaso-
BaHWe, BblYMCIIEHNE N apXV1BMPOBaHNe napameTpoB. Bo3aMoxHOCTb
KOHPUrypMpoBaHUs U peaakTMpOBaHWsi napaMeTpoB OTCYTCTBYET.
WcknioyeHne cocTaBnsloT napameTpbl, peaakTypoBaHUe KOTOpbIX
He BNMSIET Ha CXEMY U3MEPEHUS:
= KoHdurypaums csasu (pasgen 3.5.3);
= Pexum paboTbl 3kpaHa (pasgen 3.5.7);
= KoHTpacTHOCTb akpaHa (pa3gen 3.5.8);

=  pexum TECT — pexum HacTpoiiku. B pexxume TECT npownssoautcs
noBepka W KoHUrypupoBaHue (HacTpoiika) Bblumcnutens. Mapa-
MeTpbl, HaKannMBaemMble B apxuBax npubopa npu paboTe B pexvme
TECT, He coxpaHsioTCs.

MepeBoa Bbluucnutena B pexum TECT ocyulecTtBnseTrca npu ycrta-
HOBKE TMNEPEMbINKM  MNepeknovatens pexuma paboTel  npubopa
(pycyHok 1.2, nosuvums 13) B nonoxeHne TECT, Kak nokasaHo Ha
pucyHke 2.4. lNepeBoA BblMUCAMTENS B MONb30BaTeNIbCKUM PEXUM
ocyLecTBnseTca obpaTHbIM NepemeLLeHneM yka3aHHOM NepembIHKu.

[ocTyn k nepekntoyaTento pexuma paboTbl OTKpbIBAETCS TONbKO Mpu
CHATON BEpXHEN 4acTu kopnyca BbluucnuTens (pucyHok 1.2). MNMoatomy
N3MEHUTb HacTpoWiku paboTatowero BbluncnuTens 6e3 HapylleHus BTO-
poro ypoBHsi nnombupoBaHus npubopa (nogpasgen 1.6.2 pykoBoAcTBa)
HEBO3MOXHO.

2.2. MEHIO BbIMUCITTUTENA

MeHto Bbl4MCNIUTENSt COCTOUT M3 ABYX pasgenos CTapToBOro akpaHa v
OCHOBHOIo MeHI, CTPYKTypa KOTOopbIx oTobpaxaeTtcs Ha XKW Bbluumc-
nutens.

CTapTOBbI 3KPaH — CMYXWUT ONsl OTOBpaxXeHUsi Cry>ebHon MHGOop-
MaLuK, XapakTepuayoLLel TEKyLLiee COCTOSHUE BbIYUCIUTENS.

OcHoBHOe MeHK oTobpaxaeT peanusaunio yHKUMOHAmNbHbIX BO3-
MOXXHOCTEW, 3aNOXEHHbIX B BbIYUCIIUTENb, U COCTOUT U3 TPEX pasfenos:

=  MrHOBeHHble 3HaYeHMUs;

=  ApXMBHbIE JaHHbIE;

= HacTpowku npuéopa.
Kaxpabin 13 pasgenos coaepXuT nocrnefoBaTenbHO BbIBOAMMYKO UHAOP-
MaLMio, OpPraHM30BaHHY0 B BUAE BIIOXXEHHOIO MEHIO, U OTBEYaET 3a pea-
nM3aumio onpeaeneHHon YacTu yHKUMOHAINbHbIX BO3MOXHOCTEN BbIYKC-
niTens.

= MrHOBeHHble 3Ha4yeHusi — OTODpaXKaloT MrHOBEHHbIE (TekyLume)

3HaYeHNs n3MepsieMbix OU3NYECKMX NapaMeTpoB, 3aKoHPUrypupo-

Bbiuncnutenu KAPAT-306



Pepakums 1.4, man 2017 CMA®.421451.101 P3

BaHHbIX MpW HacTpolike npubopa, N 06bEANHEHHBIX B MOACUCTEMBI
yyeTa;

= ApXxMBHbIe AaHHble OTOOpaxalT apxvBbl AaHHbIX (pa3gen 1.3.3
pykoBoAcTBa) u cobbituii (pasgensl 1.3.5, 1.3.6) xpaHswmxcs B
namaTn BblYUCTIUTENS;

= HacTpoiiku npubopa B MoMb30BaTENbCKOM pexumMe oTobpaxa-
10T KOH(urypauuo Bblumucnutens. B pexume TECT nossonstoT
Npou3BOANTb PeAakTupoBaHUe HaCTPOEK U MOSTHYI CMEHY KOHK-
rypaummn BblYUCIIUTENS KaK NPOrpaMMHbIM, Tak U PyYHbIM (C KIaBu-
aTypbl) cnocobamu.

2.3. P OPMUPOBAHUE UMEHU MAPAMETPA

Mpn KOHGUrYpMPOBaHUN BbIYUCAUTENS, B LENAX YHUMMKALMN apXuB-
HbIX 3anncew, COXPaHSAIOLLMXCS B pasnunyHbIX Npubopax, pekomMmeHayeTcs
dopmmnpoBaTb MOMb30BATENbCKNE MMEHa CUCTEMHbIX MapameTpoB Mo
e[VHbIM NpaBunam, kak npu KoHdurypmposaHum Belumncnutens c MK, tak
1 C KNnaBmaTypel.

Monb3oBaTenbCcKUue MMeHa OOHOTUMHBIX CUCTEMHbIX napameTpoB pe-
KomeHayeTca (bOpMVIpOBaTb B crneaywuiemMm smae:

Mms napameTtpa: X X X
Homep nosvuun B MeHu: 1 2 3

roe: 1 — onuceiBaeT napameTpbl MO MX PU3NYECKOMY CMbICHTY:
= Q TennoBou 3Hepruv (TENIOBON MOLLHOCTK);
= G mMacchkl (MaccoBoro pacxoga);
= V obbema (06beMHoro pacxoga );
= T TemnepaTypsbl;
= P 136bITOYHOro AaBneHus;
C  9nekTpuyeckon 3Heprnm (INEKTPUYECKOW MOLLHO-
CTWn);
2,3 — oTOoGpaxalT NopsiAKoBbI HOMEp napameTpa, NMbo ero Lnd-
pobykBeHHOe 0603HaYeHue:
= ecnv MnopsiAKoBbIM HOMep napameTpa MeHbLue 10, To no-
3uuma 3 B UMEHW napameTpa OTCYTCTBYeT, Hanpumep:
V1,V2uT.n,;
= UnpobykBeHHOE 0603HAYEHME yKa3biBaeT Ha TO, YTO Na-
pameTp ABNAETCA CyMMOW, PasHOCTbIO, CPeAHUM apud-
MeTUYECKNM N MEeeT JOrOBOPHOE 3HaYeHne (Temnepa-
Typa, AaBreHWEe XONIOAHOrO WUCTOYHMKa). B Tabnuue 2.1
NpVYBOANTCA NOMHLIN NepeYeHb CUMBOIIOB, UCMONb3YeMbIX
npwv 3anncn UMeHn napameTpa.
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Tabnuuya 2.1 Cumeoribi Onsi KOHGbU_YPUPOBaHUS 8bIYUCIUMESTS

Ne nos. Wcnonb3yembie cumBoOnbI
1 Q|T|P|V]|G]|C
2 1 2|13(4]|5|6|7|8|9s]al|ld|x]|n

3 11213456 |7]8]9]|0 "
roe: s CyMMa 3HayeHu; n NOANUTKA;
a cpegHee apudmMeTU4ecKoe; X,u XONOAHBLIA UCTOYHUK.
d pa3HOCTb 3HAYEHUIA;

Mpumep: paccMoTpyUM anropuTM opMUPOBAHWE UMEH OAHOTUMHBLIX
CUCTEMHbIX NapameTpoB Mo du3nmyeckoMy napameTpy obbema:

1 - v — V1
2 - v2 — V2
3 — v3 — V3
4 — v4 — V4
5 — Vb5 — V5
6 — Vb — V6
v7 =v1+v2 —  Vsi
v8=v5+v6 V3 —  Vs2
v9=v3 v4 — Vvd1
v10 = (v1 +v6): 2 — Va1
ao 16 napameTpoB
roe: umdpbl 1 +6 HOMEp W3MEepUTENbHOrO KaHana BbIYWCIN-
Tens;
cumBonbl V1 +v10  normyeckne MMeHa OAHOTUMHbLIX MapameT-
poB;
cumBonbl V1 +Val nonb3oBaTenbckMe MMeHa OOHOTUMHBLIX Na-
pamMeTpoB.

Mpv Ha3HaveHUy NOPSOKOBOro HoOMepa napameTpa KoHdUrypaumm pe-
KOMeHOyeTCs BECTM HyMmMepauuilo napameTpoB MOCnefoBaTeNlbHO, Mnpu
3TOM:

" HeyeTHble HOMepa npucBanBaTb NapaMeTpam, OTHOCSALMMCS K MO-

nawoolemy Tpy6onposoay;

* yeTHble HOMepa npucBanBaTb napameTpam obpaTHoro Tpybonpo-

BOAa;
" NPV HanM4MM HECKOSbKUX OAMHOYHbIX TPyGONpOBOAOB MPOU3BO-
OWTb HYyMepauuio KX NapaMmeTpoB MO MOPSAAKY.

Takum obpasom, ons nogatoLero TpybonpoBoga HoMepa napaMmeTpoB

Bcerga 6ynyt 1, 3, 5... po 15, a ans obpatHoro 2,4,6 ... oo 16.
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2.4. AHTEP®EWUC NOJNIb3OBATENA

UHTepdelic nonb3oBaTensa obecrneynBaeT Nouck MHpopMaLmmn BHyT-
pyv MeHI0 BbluMCnMTeNs 1 BbiBo4 ee Ha akpaH XKKW. B 3aBucumoctun ot
YCTAHOBMEHHOrO pexumMa paboTbl BbIYUCIUTENSA MHTEpdEeNnc nonb3osa-
Tensa obecneynsaer:

* B NONb30BaTeNIbCKOM pexume paboTkl — MPOCMOTP:

*  apXMBHbIX, MIHOBEHHbIX, HapabaTbliBaeMbIX AaHHbLIX U MPOU30-
weaLwmx cobbITui;

= yCTaHOBIEHHON KOHMMrypaLumm npuoopa;

= B pexume TECT — BbinonHeHve cneyowmx AeNCTBUN:

= pedaKkTUpoBaHWe NapamMeTpoB W3 YCTaHOBIEHHON KOHUrypa-
[IZ17H

®  PYYHOrO KOH(PUrypMpoBaHWs BbIYUCIIUTENS C KaBuaTypbl;

= OYMCTKM apXMBOB U KOHPUIypaLuy MEHIO BbIYUCTIUTENS.

YnpasneHvie nHTepdecom nonb3oBaTesns ocyLecTBsSeTcs:
= C MOMOLLbIO KNaBuL (KHOMOK) yNpaBeHnsi, pacronoXeHHbIX Ha Nn-
LieBOV NaHemnu Bbl4UCNIUTENS;
= [OBYX BWAOB Kypcopa, B OMpefeNieHHbIX MyHKTax MeHo aBTomaTtu-
Yeckv uHanumpyembix Ha akpaHe XKW Bbraucnutens, un nepeme-
LLAIOLLMXCS NO 3KpaHy NoA AeCTBUEM KMaBWLL yrpaBeHus.
CocTaBHble YacTu HTepdelnca Nonb3oBaTens noka3aHbl Ha pucyHke 2.2.

Mpadhuyveckud MKH - omobpaxaromca NyHKMbl MEHH0
ebiyucnumens e eude Hadnuced, uugp, Byke u 3HaKo8

306

& GBS
T Dosza115.
L

FRANTEXHOADEHE
e 8 POCLI

W
Knaeuwu ynpagneHus - obecnequsaiom nepemeLueHue no MeHi0 8bIYUCIUMENA 8

MoMb306aMeILCKOM pexume U Hacmpouky (unu pedakmupoeaHue) napamempos
e pexume TECT

PucyHok 2.2 — iHmepgpelic nonb3oeamerisi

DyHKUMOHANbHOE Ha3Ha4YeHVe KraBuLL YrpaBreHUss U KypcOpOB Bbl-
YMCNUTENSA onucaHo B Tabnuue 2.2.
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Tabnuuya 2.2 OpeaHbl yrpasneHusi uHmepgbelicom

KnaBuwm n
Kypcop Pexum ®DyHKUMOHANbHOE Ha3HavYeHne
Pa6ouuni |Bxoa B MeHio BblumcnnTens
BBOA Bxoa B MeHI0 BbluUCnIUTENS
TECT
MPUHATL U3MEHEHMe napameTpa
Pa6ounii |1ePexon Ha 6onee BLICOKUY ypoBEHS MeHIO (BMNOTL A0
BLIXO/1a U3 OCHOBHOIO MEHH0)
MEHIO BbIXOA 13 MEHI0 BblUMCNTENS
TECT
OTka3 OT pefakTpoBaHus napameTpa
Pa6ouni |Mepexon Ha ofiHy 3an1ch B CTOPOHY NepBOii 3anncu
<« (BneBo)* Mepexof Ha OAHY 3annCh B CTOPOHY NEPBON 3anmcy
TECT  |Bwnibop peaakTipyemoro napameTpa, HaxoAsLerocs
nesee
Pa6ouni |Mepexon Ha ofiHy 3an1ch B CTOPOHY NOCNEAHeN 3anmcu
» (Bnpa- Mepexod Ha OAHY 3annck B CTOPOHY NOCReAHel 3anncu
BO)* TECT
BhI6op peaakTUpyeMoro napameTpa, HaxoasLlerocs
npasee
Pabouunii |Mepexoa BHW3 Ha CRIEQYIOLMI MYHKT MEHIO
V (BHUM3)** TECT Mepexoa BHWU3 Ha CrieayoLLMi NYHKT MEHI0
YMeHbLUEHWE 3HaYeH s peaakTUpyeMoro napameTpa
Pabouuni [Mepexon BBepx Ha criegyoLwLmMit NyHKT MEHIO
A
[Mepexop BBEPX Ha CneayroWwnii MyHKT MEHI0
(BBEPX)™ | TECT | 0APA%P Aoy
YBenuueHe 3HaueHNs peaakTMpyeMoro napameTpa
I (1povi3BoaMT BbIGENEHE CTPOKM
Kypcop***
[ MponsBoaMT BblaeneHne Ldpbl UNK 3Haka

*

TMpu ydepxaHuu Knasuwu 8 Haxamom rofIoKeHUU napaMmempb! agmomamuye-
CKU nepemMewatomcesi 8/1€80 UL 8paso 8 3agUcUMOCMU Om mura Kiasuwiu.

** [lpu yOepxaHuu Knasuwu 8 Haxxamom MoJsIoKeHUU rnapamempbl agmomamuye-
CKU nepemMewjatomesi 8HU3 UIIU 88EpX 8 3a8UCUMOCMU OM mura Krasuwiu.

***  3Hak Kypcopa nosiensiemcsi Ha akpaHe XXKU npu ebibope kakoeo-nubo nyHkma
MEHIO Uru pu KOppeKmuposke napamempa.

Mpu NnpoBeAeHMN C KNaBmaTypbl BbIMUCIIUTENS HACTPOWKW HOBbIX U pe-
OaKTUpPOBaHWS, 3aKoHUrypnpoBaHHbIX paHee ¢ NK napameTpos, 3Have-
HWS1 HEKOTOPbIX NapaMeTpPoB, TaKMUX Kak:

= Bec umnynbca;

=  BBOA KOHCTaHThI;

= HwxHas rpaHnua;

=  BepxHsas rpaHuUa;
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= VHTepBan ycpegHeHus:;
= 3HayeHune Ha MUHMMarnbHOM TOKe;
= 3HayeHune Ha MaKcMmarnbHOM TOKe 1 Ap.;
npeAcTaBnsloTCcs B BUAE OeNCTBUTENBbHOrO BOCbMWU3HAYHOTO Yucna, Ko-
TOPOE B UCXOAHOM COCTOsIHUM oToGpaxaetcst Ha XKW Bblumcnutens B
Buae:
0,0000000
[ns 3anucuy ero 3aHa4yeHus B NamMsATb BbIYUCIUTENS, HanpumMep, TpebyeTtcs
YCTaHOBUTb BeC MMMynbca pasHbii 10 n/umn, Heo6XoAMMO C NMOMOLLBIO
knasuw < unu » Hasectu Kypcop MHa 3HaK AECATUYHONM 3anATON «,» U
HaxaTb KkrnaBully A, Npu 3TOM BMECTO 3HaKa «,» WHOMLMPYETCS 3HaK
«0»:
ofJoooooo
Mpy noMoLm <« vnu B ycTaHOBUTb KypCcOp Ha HYXHbI pa3psa: 0 0 ﬂO 0
0 0 0 0 n HaxaTb knasuwy V¥, BMeCTO 3HaKa «0» MHANLMPYETCS 3HAK «,»:
00,000000
HaxaTtnem knasul A unm ¥ yCTaHOBUTb HYXHbIN BEC UMMYNbCa:
10,000000
(OecsTb) NMUTPOB M3MepSIeMOW Cpefbl HAa OAMH UMMYIbC.

B MeHI0 BbIMMCIUTENS UCMONb3YIOTCS ONPEeAerieHHble 3Haku U CUMBO-
TNbl, KOTOPbIE HECYT CreayioLLyH UH(POPMATUBHYIO Harpy3ky, PUCYHOK 2.3:
= K — napameTpbl 3an1caHbl B MaMsiTb BbIMUCTIUTENS NPY KOHUrY-
PUPOBaHNUU C KOMMbIOTEPA;
= KIl - napameTpbl 3an1caHbl B NamMsiTb BbIMUCTIUTENS NpY KOHUTY-
PUPOBaHWUU C KNaBUaTypbl;
= «+» — ecnu nepep HavMeHoBaHWeM Kakoro-nubo napamertpa B Me-
HIO BbIYMCIIMTENS CTOUT AaHHbI 3HAK, TO 3TO 3HAYMT, YTO napa-
MEeTp COAEPXKMT BIIOXKEHHOE MEHIO Bornee HU3KOro YpOBHSI.

2.5. KOHOUIYPUPOBAHUE (HACTPOMKA)

Beluncnutens sBnsetca cBob60AHO KOHUIypupyeMbiM Nprbopom, YTo
NO3BOMSIET BECTN KOMMEPYECKNA (TEXHOMOrMYECKNiA) y4eT pecypcoB ANs
ntobbIx Cxem 3HeprocHabxeHus. B npouecce HaCTPONKN BblYMCIIUTENS B
Hero 3anucblBaeTcs onpefeneHHas cxema M3MepeHus, Ans Yero Heob-
XOAMMO BbINOSHUTE CneayoLye AencTBUS:

= 3anucaTtb B namsTb npubopa Habop usmyeckux napameTpoB U

BapUaHTOB UX NPUMEHEHWS, HeOBXOAMMbIX AMs peanu3auum cxembl
n3MepeHust;

=  006beanHUTb, 3anvcaHHble B NpUbop BapuaHTbl NpUMeHeHus hurau-

Yeckux napaMeTpoB, B MOACUCTEMbI (MOACUCTEMY) YHETS;
" BBECTV B NamsTb nNpubopa Heobxoaumble crnyebHble napameTpbl
(naTty, Bpemsi n T.1.).
3anucaHHas TakuMm 0b6pa3om cxema M3MepeHWus onpeaenser anroputMm
paboTbl BbluuCnUTENs, U oTobpaxaetca B KapTe nporpammupoBaHus,
koTopas chopmupyeTcs npu ero KoHdurypuposaHum c MK, pacnevateiBa-
etcsi u xpaHutcs kak MPUIMOXEHUE A nacnopTa BblMMCAUTENS.
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= [lonb308amenbCKUe UMEHA CLUCMEMHBIX NapamMempos
Jlozuveckue uMeHa cucmemHsIX rnapamempos

I_np; Pl codepsan “ MEHID
3aac MEHID
Kypcop asid ped pyemyto uudgpy
Napamemp nacmpoen ¢ MK
Mapamempe! HACMPOeHs! C KNaguameypil =
Kypcop eeid ped. yemy poKy
I MMnynbCcHLIA BXOA ] 1 I
—rl + Kanan p»f1 >V 1 Kn |—
+ Kanan p»f2 pVs2
—+| + Kanan [»f3 [»V3 I'II(
tXu oTonm ce3oH |1
5,000000f)°C

| WimnynbcHbii Bxoa

+Kanan f2 Vs2 L e ——
+Kanan f3 V3 nK

HHa - 803 Ha aKkpave, ecnu MeHio codepxum Gonsiwe mpéx
NYHKMOB. IMoxassieaem MPUMEPHOE MECITIONONOMEHUE NONL308AMENA HYIMPU MEHHD.
B dansHelwem Ha pucyHKax He nokass ]

PucyHok 2.3 Hadnucu, 3HaKku u cumeoribl, omobpaxaembie
8 MEeHI0 8blquCIUMensi

KoHturyprpoBaHue BbIMUCIIUTENS MPOU3BOAUTCS OAHWM U3 ABYX CMO-
coboB:

= C KOMMblOTEPA,;

" BPYYHYHO, C KNaBuaTypbl BbIYUCAUTENS.

KoHdurypvpoBaHne BblMMCAUTENS C  KOMMblOTEpa  Heobxoammo
BbINOMHATb,  PYKOBOACTBYSICb  Creaytoliert  nocrefoBaTerlbHOCTbIO
LOEeNCTBUN:

= yCTaHOBMWTb Ha koMnbtoTepe nporpammy KAPAT-KoHdurypaTtop;

" npu HeobXOAMMOCTM CHSATb MNOMObI  C  KPbIWKM  KOpryca

BblYMCNINTENS;
= pa3befVHUTb BEPXHIO U HUXKHIOK YacTu KOpryca BbIYUCTIUTENS;
= COeOVHWUTb BEPXHIOI YacTb KOpryca BbIYUCIIUTENS C MyNbTOM

KOHpUrypmpoBaHus BblYMCIMTENS MCTWN.426477.010
NMOCPEACTBOM  COEAVHUTENbHOrO  pasbema  (pucyHok 1.2,
nosuuus 9).

" MOAKMOYUTL nyneT KOHpUrypmpoBaHus BblYMCNIUTENS,
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COeQUHEHHBIN C BepxHeW 4acTbio Kopnyca Bbluucnutens, k USB-
MopTy KOMMbIOTEPA;
= 3anycTutb Ha kommnbtoTepe nporpammy KAPAT-KoHdurypatop un
NMPOBECTU KOHUrypUpOBaHWE BbIMUCIIUTENS, Creays ykasaHusiM
OaHHOW Nporpammbl;
= 10 OKOHYaHWW HacTPOWKv Npubopa BbINOMHNUTEL AENCTBUS:
= OTCOeAWHWUTb  MNyNMbT  KOHMUIYPUPOBAHUS  BbIMUCIIMTENS,
COE[VHEHHbI C BEPXHEN 4YacTbio Kopryca BblYMCIUTENS, OT
USB-nopTa KomnbloTepa;
= OTCOEOVHUTb BEPXHIOK YacTb KOpryca BbIYUCIIUTENS OT nynbTa
KOH(PUIYpUPOBaHKS BbIYUCTIIUTENS;
= COeOVHUTb BEPXHIOK 1 HUXKHIOK YacTU Kopryca BbIYUCIIUTENS;
= npu HeobXoAMMOoCTU npoun3BecTu nrnomb6upoBaHue
BblUMCIINTENS.
Mpy KOHMUIypMpOBaHUM BbIYUCIIMTENSI C KOMMbIOTEPA B HErO BBOAWUTCS
OOHO3HAYHO OnpefenieHHas cxema mamepeHusi (wabnoH). Cxema nsme-
peHNs1 MOXET 3afaBaTbCsl Kak CaMOCTOSATENbHO, TakK U BbIOMpaTbCa K3
6ubnnoTekn cxem, cogepxallencs B nporpamme KAPAT-KoHdurypaTop.

KoHdpurypnpoBaHne  BbluMciMTENsS € knaBuatypbl  HeobxoauMo
BbINOMHATb,  PYKOBOACTBYSICb  Credylollen  nocrnenoBaTeribHOCTbo
OEeNCTBUN;
= py  HEeOoOGXOAMMOCTU CHATb MMoMObl C  KpbIWKW  Kopryca
BbIYUCTINTENS;

= pa3beaVHUTb BEPXHIO MU HUXKHIOK YaCcTuW KOpryca BblYUCIUTENS;

= nepeBecTu Bbluucnutens B pexum TECT, ycTaHOBMB nepemblyKy
nepeknoyatens pexuma paboTbl BblaMcruTens (pucyHok 1.2,
nosuumsa 13), B nonoxeHne TECT, cmoTpute pucyHok 2.4;

Mnama nodknioyeHudi Mone3oeamensckui
(pucyHok 1.2, nozuyus 11) pexum
7
2
% . T
— '?1 ) O
= Eo @
— o
2 23 =
Z
= gx Pexum TECT
% m =
= =x
7 3o S «—
i & S g =
i 7]
< S
L7
)
L]
K
E Mepeknioyamens PeXUMos
pabombl @bIYUCUMENS

PucyHok 2.4 — YcmaHosKka pexumos pabomsl 8bl4UCTIUMENs
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= COeAVHUTb BEPXHIOK U HUXHIOK YacTy Kopryca BblYUCIUTENS;
*  MpPOM3BECTN KOHMUIYpUpPOBaHME BLIYMCIIUTENS C  KnaBuaTypbl
npubopa. [lpouecc  KOHUrypupoBaHUs  BbIYUCIIUTENS  C

KnaBvaTypbl OMWCaH B WHCTPYKLMW MO HaCTPOMKe BblYMCIMTENS

CMA®.421451.101 WH, koTopasi Haxoautcs B cBo60AHOM AOCTYNe

Ha canTe NpousBoAUTENs;

® 110 OKOHYaHUM HACTPOVKM NpUBopa BbINOMHUTL AENCTBUSA:

"  pasbeauHUTb  BEPXHIOID UM HWKHIOW — 4acTu  Kopnyca
BblYMCNIUTENS;

" epeBecT BbIUUCMUTENb B  MOSb30BATENBLCKUNA  PEXUM,
YyCTaHOBMB MNepPeMblyKy nepekniovatens pexuma paboTsl
BblYMCNIUTENS1 0OPaTHO B NMONb30BaTENbCKUIN PEXUM;

= COEAVHUTb BEPXHIOK M HKHIOK YacTW KOpryca BblYUCINTENS;

= npu HeobxoanMocTu npousBecTu nnomb6uposaHue
BblYMCNIUTENS.

Mpumep peanu3aumn anroputma KOHMUIYpUPOBaHUSI BblYMCIIUTENS
npuBeAeH Ha pUCYHke 2.5.

PEKOMEHOALIUA!

[ns cokpalyeHusi BpeMeHmn 1 Bo n3bexaHne owmbok npu KoHGUrypupo-
BaHWUW PEKOMEHAYETCS NPOBOANTL HACTPOWKY BbIYMCIIUTENS C KOMMbIOTE-
pa npu nomowy nporpammbl KAPAT-KoHdurypatop.

Ecnn B mpouecce akcnnyaTtauuy BblMUCIUTENSI BO3HMKaeT Heobxoam-
MOCTb BBEAEHUSI B CXeMy W3MEpeHWUsi HOBOTO CUCTEMHOro napameTpa
UM HOBOW MOACUCTEMBI YYeTa, TO caenaTtb 3T MoXHO Kak ¢ MK, Tak n ¢
KnaBmaTypbl npubopa.

Mpy aToM HeobxoanMo cobnoaaTb NpaBuMo: ecriv NPU KOHUrypupo-
BaHUM U3MEHSIETCA CTPYKTYypa apXMBOB BbIYMCIUTENS, TO MO OKOH-
YaHUU KOHPUrypUpoBaHUA HEOGXO4UMO NPOBECTMU MOSTHYH OYUCTKY
apxuBoB. CTpyKkTypa apXvBOB WM3MEHSIETCS Mpy 3aMeHe WUnu BBeAeHUn
OOHOTO UMW HECKONbKMX HOBbIX MapamMeTpoB B CYLLECTBYHLLY MOACU-
cTemy (MOACKUCTEMBI) yyeTa.

Mpu pepakTMpoBaHUK 3HAYEHWUIA paHee HaCTPOEHHbIX NapameTpoB
C KnaBuaTypbl BbIYUCIIUTENS, CTPYKTYpa ero apxmuBoB He U3MeHsieT-
cA. Borgsa B meHio HacTporiku npubopa, MOXHO NPOBOANTL KOPPEKTU-
POBKY YCT@HOBIEHHOTO LIabrnoHa (CXemMbl U3MEPEHWIA), B YaCcTu U3MeHe-
HVS 3Ha4YeHWI 6e3 OYMCTKN apXMBOB BbIYUCIUTENS.

Mpy paboTe BbIMMCAMTENSA B NOMb30BATENBCKOM PEXMME €ro KOH(Ury-
paumsi MoXeT 6bITb NpoYMTaHa B NtoGON MOMEHT BpEMEHN:

= ¢ KOMMbloTepa nocpeacTsomM nporpammbl KAPAT-KoHdurypaTop;

= ¢ XKKW Bbluncnutenst nytem Bxoaa B MeHto HacTpoiiku npubopa.
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NPUHLMMMANEHAA CXEMA Y3NA KOMMEPYECKOIO YYETA

Moacuctema: OTOM

T1, T2, Td1, P1, P2, V1, V2, Vd1, G1, G2, Gd1, O1,
Q2, TmMuH, Tmake, Tdt, Tdp, Tan, Tpa6, O

Mogcucrema: XBC1

V3, Tmun, Tmake, Tdt, Tep, Tan, Tpa6, O

1.

Noacucrema: XBC2

L 4
=

V4, Tmun, Tmakce, Tdt, Tcp, Tan, TpaG, O

rde: O - napamemp owubKy;
Tpab - napamemp Hapabomgy;
Twmun, Tmake, Tdt, Tdh, Tan - napamemps epement
dedcmaus HC.

CTAPTOBbLIN 9KPAH

P1 [[[~ OTOM
- V2
M 2 P2
— e,
N éw .

' +
| ApXHBHBIE AaHHbIE |
[

XBC1
XBC2

OCHOBHOE MEHIO

| MrHOBeHHbIe 3HaYeH nsl | HACTPOMKM NPU 50PA|
¥

i

3 + +
| TABMULA KOH®WUIMYPALIMK (WSMEPWTENBHLIE KAHANGI) | ---
T

] }
Wmny i exog; | | Temneparypw::| (A Macchi: | [Tennosuie aneprum:
V1 V2 Vd1 V3 v4 T1 T2 Td1 I P1 P2 G1 G2 Gd1 Q1 Q2
LI 1 1 | || L 1T 1 I
) |
MNogemetema 1 OTOM1 MNoacucrema 2 XBC1 Mogcuctema 3 XBC2

T1, T2, Td1, P1, P2, V1, V2, Vd1, G1, V3, Tmun, Tmakc, Tdt,
G2, Gd1, Q1, Q2, Tmux, Tmake, Tdt, Tdp, Tan, Tpab, O

V4, Tmun, Tmaxc, Tdt,
T, Tan, Tpab, O

T, Tan, Tpab, O I
13 (1pw)

L Hacr

[ poe

TeMbl y4iTa, obwan gnuxa
36

|

PucyHok 2.5 — [Mpumep peanu3ayuu anzopumma

HacmpouUKu 8blquciumens

Bbiuncnutenu KAPAT-306
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3. ICMNONb30OBAHUE MO HA3HAYEHUIO
3.1. CTAPTOBbI/ 3KPAH

B uensx skoHOMUM NOTPebGneHus 3MeKTpo3Heprum 1 pecypca paboTbl
YKKW, nsobpaxeHne Ha aKpaHe BbIYUCIUTENS Yepes onpeaeneHHoe Bpe-
M$ nocre Hayana otobpaxeHus aBTomaTuyecku oTkmnovaetcs. MNpu aTom
HaxkaTue NGO KNaBWLLM ynpaBlieHUst NPUBOAUT K akTMBaLMM 3KpaHa,
Ha KOTOPOM MosiBNsieTCs n3obpaxeHue, HasbiBaeMoe CTapTOBbIN 3KPaH,
CMOTpUTE PUCYHOK 3.1.

KAPAT - 306
Ne = |:.i":l

HC ABAPWUA s Yl

|—>13:49:35 07.07.2015

TE'K}"LL(BE' apems e ¢hopmame: Yachbl : MHHYTEI © CEKYHOLI

OLWLUMBKA Ne X - unduyupyemecs smecmo sanuceti: HC ABAPWUA

Tekywan dama e chopmame: AeHb : MECAL : rog
PucyHok 3.1 Cmapmosblli 3KkpaH 8bl4uciumerns

B npouecce akcnnyatauuu BbluMcnutenss Ha CTapToBOM 3KpaHe
oToGpaxaeTcs cnyxebHas MHdopMauus, xapakTepusytolas Tekyliee
€ro COCTOSIHUE:!

KAPAT-306 HavmMeHOBaHWe BbIMUCIUTENS;

Ne 3aBOA,CKOV BOCbMMU3HAYHbIN HOMEP BbIYUCIN-
HC  HewTaTHble cuTyauuu, BO3HMKLIME B MpoOLEecce 3KchnyaTta-
LMK, Npu KOTOPbIX HapaboTka B apxmMBax OCTaeTCsi NOSHOW;
ABAPUSA  HewTaTHble cuTyaummn, BO3HUKHOBEHME KOTOPbIX MpU-
BOAMT K HEMOmnHow HapaboTke B apXunBax;

Owwnobka Ne X (rge: 1 <X <10) BO3HMKaET Npu HeyQa4YHOW 3anu-
CV AaHHbIX B apXuB BbluMcnuTens. [JaHHas Haanucb nepekpbiBaeT
Hagnucn HC n ABAPUSA Ha crapToBOM 3kpaHe npubopa. Mpwu
BO3HWKHOBEHUM TaKOW HaANucu criegyeT o6paTUTLCS B CIyX-
Oy cepBUCa;

TECT otobpaxaeTcs npu pabote B pexxume TECT;

XX : XX : XX Tekylwee BpemMsi BCTPOEHHbIX 4YaCOB;

XX . XX . XX Tekywas gata kaneHgaps;

[ — paspsp 6aTapen nuTanns — BosHMKaeT nNpu paspsae 6ata-
peu. B criyyae nosieneHnst HeoB6XoAMMO NPOBECTU B TeYEHNEe ABYX
HeZenb 3aMeHy 6aTapeu NUTaHNS BbIYUCTIUTENS;

Yaull - YpoBeHb GSM curHana — Bo3HUKaeT npu paboTe BblMUCU-
Tens ¢ koMMmyHvkatopoM GSM/GPRS KAPAT-902 n otobpaxaeT
YPOBEHb CUrHana B CeTH;

- nuranme NOAKMIoYEHO — o3HavaeT, 4yTo moaynb MKCI noa-

KITHOYeH K BHelwHen cetu 220 B;
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. I:-"':I — WpeT cBsA3b ¢ npubopom — coobLiaeT o nepeaaye AaHHbIX
yepe3 uHTepdenc (KOHTaKTHbIN, ONTUYECKUA UKW paauno), oTobpa-
XaeTcsa TOMbKO BO BPeMs ceaHca nepeaayun AaHHbIX.

Ecnu aBapuiHbIX 1 HewTaTHbIX CUTyauuh Ha MOMEHT nepeBoda Bbl-
yncnutens B pexkum TECT He Obino 3adukcmpoBaHo, To cumBosbl HC m
ABAPUA Ha XKW He oTobpaxatotcsi. Ecnv npounsolina owmnbka apxvsu-
poBaHusi, To BMecTo Hagnucen HC n ABAPUSA Ha akpaHe oTobpasutcs
Hagnuck Owmnbka Ne 1...10.

3.2. OCHOBHOE MEHIO

Mpy NOBTOPHOM HaxkaTuWM Ha NBYH KnaBuLly yrnpaBreHus (kpome —
MEHIO) Ha akpaHe Bbluncnutens otobpasvtcd OcHOBHOE MeHto npubo-
pa, KOTOPOEe COCTOUT M3 TPEeX NMYHKTOB (CTPOK) U HE3ABUCUMO OT 3arosiHe-
HWUSI apXVMBOB W YCTaHOBMEHHOW KOHMUrypaLmm ocTaeTcsi HEU3MEHHbIM,
CMOTpPUTE PUCYHOK 3.2.

Bmecme ¢ kypcopom omoGpaxaemcs HOMep cmpoku,
Ha komopod oH Haxodumca ‘

OCHOBHOE MEHIKO [3
+ MrHoBeHHble 3HayeHus
+ ApXuBHbIe AaHHble

+ HacTpoiiku npubopa

PucyHok 3.2 — OcHo8HO€E MeH!0 8bl4uUCIUMeEs

[MepemelleHns MO OCHOBHOMY MEHIO BbIYMCIUTENS OCYLLECTBATCS Npu
nomowim knasuw A, V, Bbixoa — HaxaTtnem knasuwmn MEHHKO.

3.3. MFTHOBEHHbIE 3HAYEHUA

[na npocmoTpa meHio MrHOBeHHble 3Ha4yeHUss HeobXxoauMo BbIMNos-
HWTb CrieaytoLmne AecTBUS:

= BouTn B OCHOBHOE MeHIo, knasuwamu Y, A yctaHoBuTb Kypcop
Ha cTpoky MrHoBeHHbIe 3HaYeHus:;

= HaxaB kHornky BBO[ BonTM B MeHt0 MrHOBeHHbIe 3Ha4YeHusA, pu-
CyHoK 3.3, Haxumas knaBuwy V¥, A MPOCMOTPETb CMNCOK 3Haye-
HUR.

Mepexon K NPOCMOTPY MrHOBEHHbIX 3HAYeHW B Crieaytollent noacu-

cTeMe yyeTa MOXHO OCYLLECTBUTb OHWUM M3 ABYX CMOCOOOB:

" HaxaTb kHonky BBO[. Haxatve BBO[ npuBoguT kK MrHOBEHHOMY
nepexody (6e3 mpocmoTpa AaHHbIX) B CriedyloLlylo noacucteMy
yyeTa. Ewe ogHo HaxaTtve BBO[ — B cneaytollyto nogcucrtemy, u
TaK [0 KOHLIa Cr1cKa 3akOH(UIrypupoBaHHbIX NOACUCTEM;

H Bbiuncnutenu KAPAT-306
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= HaxaTtueMm kHonok VY, A. 1o OKOHYaHMM MPOCMOTpa NapameTpoB
OJHOWN NOACKCTEMBI NPU CreAyoLLEeM HaXaTum KHOMKWA NPOVCXOANT
nepexoq K cneaytoLLen NoacucTeMe yyeTta 1 Tak ganee.
Bbixog 13 meHio MrHoBeHHble 3Ha4yeHuss B OCHOBHOE MEHI0 MpPOoMCXO-
OWT NyTeM HaxaTtusi Ha kHornky MEHHO.

Hanuyue HC & danHol nodcucmeme yyéma
no napamempy faeneHus

HaumeroeaHue nodcucmenms: yvéma: OTOM,

BC, XBC, BEHT, XC, 3JIEH, HB _"

MrHoBeHHble OTOM |2
> V5 0 My
T6 91,720 °C
> P7 40000 Krccm 7
p——p: P 5 6,0000 Krccm 7?7

e CUC pbl. MakcumansHoe Hucno napamempos,
komopoe Moxem 6biMe 3anucaqHo & naMAame eblyuCIUmens
cocmaenaem: X Axn =55 - 7+n (n - konuyecmeo nodcucmem yyéma)

PucyHok 3.3 Pa3gepHymoe u3obpaxeHue MeH
MeHogeHHble 3HauyeHus

ie nap

3.4. APXUBbI BbIHYUCIIUTENA

B MeHi0 ApXMBHbI€ JaHHble HAXOAATCHA apXvBbl BbIYUCIMTENS, B KO-
TOPbIX COAEPXaTCH AaHHbIE MO U3MEPEHHbIM PU3NYECKUM NapameTpam 1
€obbITVAM, NPoM30LLEeALWNM 33 OTYETHbIE MHTEePBanbl BpemeHu. Kaxaomy
apxvBy COOTBETCTBYET OMNpPeAerieHHbIi MyHKT MEHI, CMOTpUTE puUcy-
HOK 3.4.

ApxuBbl, coepalimne 3HaveHns PUNYECKUX BENUYUH, UMEIOT OMHA-
KOBYIO CTPYKTYpY, KOTOpasi WAEHTUYHa CTPYKType MeHi MrHoBeHHble
3HayeHus. OTnuuMe 3aknioyaeTcs B rnybuHe AOCTYMHbIX K MPOCMOTPY
AaHHbIX. CTPYKTYypa MeHI0, coaepallmx nepeyHn NpousoLleaLmx cobbl-
TWIA, onuckiBaeTcs B nogpasgenax 3.4.1n 3.4.2.

[na npocmoTpa apxuBHbIX AAHHbIX, XPaHALLMXCS B NaMATU BblYUCIMN-
Tens, cnefyeT BbINOMHUTL CrieayloLye AeNCTBUA:
= BoWiT B OCHOBHOE MEeHH0, kHonkamu ¥, A yCTaHOBUTb Kypcop Ha
CTpoKy ApXUBHbIE AaHHbIE;
= HaxaB kHonky BBO[ BoNTM B MeHi0O ApXUBHbIe AaHHble (PUCYHOK
3.4), kHonkamu V, A YCT@HOBUTb KypCOp Ha BbIOpaHHYK CTPOKY

MEHIO;
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=  HaxaB kHorky BBO[ BoliTv B BbiOpaHHbI apxvB. B apxuBe kHomM-
kamn V¥, A BblbpaTb Tpebyemble napameTpbl, a kHonkamu <, b
BbIOpaTh Tpebyemble OTHETHbIE NEPUOALI U MPOCMOTPETh AaHHbIE;

BbIXO4 B MeHI0 ApXMBHble AaHHbIe MPOUCXOAWT MyTEM HaxaTusi Ha
knasuwy MEHHO.

ApXMBHbIe [aHHbIe |1
+ MocyToYHLIA apxue

+ [lomecAYHbLIA apxvB

+ UHTerpanbHbIA apxvB

+ ABapUMHLIN apxuB

+ XypHan cobbiTui

+ 3awmweH . XKypHan 4070
+ HapabaTtbiBaem 3anuck

+ OyucTKa apxvMBoB

Konuyecmeo ceob00HbIx 3anucel 8 3aujuLyEHHOM XypHane

PucyHok 3.4 — PassepHymoe u3obpaxeHue MeHIo ApxueHble 0aHHbIe

[Onsi obrieryeHns noucka HyXHOW YY4ETHOW 3anucu npu nepexofe ot
NMOMECSIYHOro apxuBa K MOCYTOYHOMY W Aarnee K no4acoBOMy apXvBy B
apxvBax COXpaHsieTCs NPUHaANEXHOCTb K BbIOPaHHOMY BPEMEHHOMY re-
puoay

= [py NepexoAe U3 MOMECAYHOro B MOCYTOYHbIN apxvMB — OTobpaxa-

l0TCA nocnegHue CyTKu BblbpaHHOro Mecsua;

" Mpy nepexode M3 MOCYTOYHOro apxuBa B MovacoBon — oTobpaxa-

eTcsi NocneaHuin Yac BbIBpaHHbIX CYTOK.

B npouecce noucka Hy)kKHOW apXMBHOW 3anuncu CNegyeT Y4YuTbiBaTb, YTO
rnybuHa apxvMBOB OrpaHuM4eHa, U Npu MOMbITKE MPOCMOTPa OTCYTCTBYH-
LUMX apXMBHbIX  3anMUCen BbIYMCIMTENb OTOOPA3UT Camylo CBEXYH OT-
YeTHylo 3anucb. Ecrnm B MHTepecyoLlwemM Hac apxuBe OaHHble OTCyT-
cTBytoT, TO Ha XKKW ByaeT nHamumpoBaTbes Hagnuck — HeT AaHHbIX ans
oTobpaxeHus. lMpumep n306paKeHUsT apxXMBOB BbIYMCIIUTENS MOKa3aH
Ha pucyHke 3.5.

H Bbiuncnutenu KAPAT-306
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ApXMBHbIE AaHHbIE

+ MNocyTouHbld apxuve
+ MNoMecAYHbIA  apxuBe

+ [MoyacoBon apxve

+ WHTerpanbHelid  apxve

P | | m— 4 ABAPMHHLIA  APXUE
Haumenoeasue apxuss r HaumeHosanue nodcucmens: ywéma
L» Mouacosoii == OTOM1 |1
Vi 2,781325 M3
P2 u' 453623 Kreem + MocyToUHLIA apxvB
10.07.15 22\1' Hap 1,000 4
Memya spemeny 4 L Mapamemp napabomeu
MocyTo4HbIN rBc1 [11
Td1 41,314 °C
+ MomecAYHLIA apxuB T2 91, 720 °C
09.07.15 | Hap 24,004
@—b Momecsa4HbIN recz J9]
Vs1 669, 5808 M3
P2 4,5000 Krccm
30.06.15 | Hap 720 4

+ ABApHAHBIA APXHB

WuTerpanbubin | TBC2 |1 Bk—@

Vs1 737, 1081 m*
P2 4, 5300 Krcem
30.06.15 | Hap 7432 4
Hanuyue g X MO

no napamempas Obéma u Jaanerun

BBOA ) »| Asapuiinbiit XC [31]
V1 0 M3 1
Pt Kkrcem |
10.07.15] 034 Hap 8,700 4

u:

PucyHok 3.5 [Ipumep uzobpaxeHue apxugos eblqucnumers

Mepexon K MPOCMOTPY apXMBHbIX AaHHbIX Crieaytolert NoacucTeMbl
yyeTa, B paMKax OfJHOrO apx1Ba, OCYLLECTBSETCS MO0 HaxaTnem kKna-
Buwun BBOL, nubo Haxatuamu knasuw V, A.

OBt anropuTM NPOCMOTPa apXMBOB BbIYUCIUTENS MOKa3aH Ha pu-

CyHke 3.6.
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Ho 1536 zanuced 8 nowacosom apxuee, do 1456 zanucel e nocy-
moyHom apxuee, do 48 3anucell 8 MOMECAYHOM U MOMECAYHOM
uHmMezpansHoM apxueax, do 496 s3anuced e agapulHoM nocymo-
yHoM apxuee, do 1008 3anuced e xypHane cobbimuil, do 4096
Januced & 3auULEHHOM XypHane

PucyHok 3.6 — Annzopumm rnpocMompa apxueos 8bl4uc/iumerns

3.4.1. XXypHan cobbitTnnn

XypHan cobbiTui cogepxut nHdopmaumo 060 Bcex HC, BO3HUKLLINX
npv aKcnsyaTauuy BbIMUCNUTENS, C YKadaHUeM MpUYKHbI, AaTbl U Bpeme-
HV OENCTBUS HeLITaTHOW CUTyauun.

Ona npocmotpa cnucka HC, xpaHsierocs B XXypHarne coObiTui
HeobXoayMO BbINOMHUTL crieaytolwye 4eNCTBIS:

] BoViTM B OCHOBHOE MeHIo, kHomkamn V¥, A yCTaHOBUTbL Kypcop
Ha CTPOKYy ApX1BHbIE JaHHbIE;

. HaxaB kHonky BBO[L BoWiTh B MeH0 ApXUBHbIE AaHHblE, KHOIM-
kamn V¥, A yCTaHOBUTb Kypcop Ha CTpoky >KypHan cobbITuiA;

. HaxaB kHorky BBO[1 BoviT B MeHto XKypHan co6bITUIA, pUCYHOK

3.7. KHonkamn <, » BbIGpaTb UHTEpecyoLme UHTepBarbl Bpe-

E Bbiuncnutenu KAPAT-306



Pepakums 1.4, man 2017 CMA®.421451.101 P3

MeHM 1 npocmoTpeTb 3anucu o HC. Ecnn 3a oT4eTHbI nepuop,
npour3oLuno Heckonbko HC, To Ang npocmoTpa 3anvcelt BOCnosb-
30BaTbCA kHoMkamn ¥V, A.

Bbixoa n3 XKypHana cobbiTui B MeHI0 ApXUBHbIE AaHHble, @ U3 Hero
B OCHOBHOE MEeHI0, MPOUCXOAWUT NyTEM ABYKPATHOrO HaxaTusi Ha
kHonky MEHIO.

XypHan cobbIThit ] 1

CmeHa koHtpurypaumm
C KnaBuaTtypsbl
[ 25.07.15___11:55

Cobbimue npousowno 25.07.2015 2. & uimepeane
apemedu 11 yac. 54muH. - 11yac. 55MuH.

XypHan cobbIThit I1
?T1 (t3 ) max 112,305;
!'P6 (p2) max 16,2;
28.07.15 00:59

—i? T2 (t1 ) ___ H
p——t-! | G7 (g5 ) owmbKa;

y

Beixod napamempos 3a donycmumele 3Ha4eHusA npousowén 28.07.2015 2.
& uimepeane epemeny 00 yac. 00MuH. - 01yac. 00MuH.

PucyHok 3.7 [lpumep omobpaxeHus 3anuceli HC 8 xypHan cobbimudi

3anuck: ? T1 (t3) max 112,305  o3HavaeT, 4TO Npu foruke obpaboT-
kn HC KoHTponb mnnu MNMoacTtaHoBKa, NPOU3OLLEN BbIXOZA 3a BEpPXHeEEe
YCTaHOBMEHHOE 3HAa4YeHUe TPETbEro NOrMYECKOro NapameTpa TeMnepary-
pbl C NONb30BaTENbCKUM MMeHeM T1, Npu 3TOM 3HaYeHWe TemnepaTypbl
TennoHocutens coctasuno 112,305 °C.

3anuce: ! P6 (p2) max 16,2 o3HayaeT, 4To npm norvke obpaboTtkm HC
ABapwsi, MpousoLlen BbIXOA 32 BEpXHee YCTaHOBMEHHOE 3HaYeHue
BTOPOro NOMMYECKOro napameTpa AaBlEHWsi C MOfb30BaTENbCKUM MMe-
HeM P6, Npu 3TOM TekyLLiee 3HaueHe JaBreHus cocTaBumo 16,2 krc/cm?.

Barmeb ?T2(t1) __ . _ _______ 0O3HavaeT, YTo Npw Jormke
o6paboTkn HC KoHTponb wnu NopcTtaHoBka, He yaanock U3MepuUTb
3HayYeHne NepBOro orMyeckoro napameTpa TemrnepaTypbl C Monb3oBa-
Tenbckum nmeHem T2, 4To MoxeT BbITb CBSI3aHO ¢ 0OPBIBOM NMHWM CBSI-
3u, unu HemcnpasHocTblo UTMT.

3anuck ! G7 (g5) owmbka 0o3HayaeT, 4To npu normke obpaboTtkm HC

ABapws, He yaanocb BbIYUCNUTE 3HAYEHWNE MATOro NIOrMYeckoro napa-
MeTpa Macchbl C Nonb30BaTeNbCKUM UMeHeM G7, YTO MOXeT ObITb CBSA3a-
Ho c ob6pbiBoMm nuHum ceasm WMNT, WML, vwnu HeucnpasHocTbio WUIMT,

mnp.
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3.4.2. 3awuLleHHbIN XypHan

3alULeHHbIW XKYpHan BblYUCAWUTENS XPaHUT AaHHble 06 OCHOBHbIX
TEXHUYECKMX XapaKTepUCTUKax, KanmbpoBOYHbIX koadduumeHTax, u ob
UX U3MEHEHWsIX B npouecce aKcrnyataumm npubopa. lMpoueaypa npo-
CMOTpa 3anvcei aHanorMyHa npoleaype npocMoTpa 3anucen B xXypHane
cobbITWI, pucyHok 3.8.

| ApxueHbie  panHbIe |7
+ KypHan cobBbITHi
+ 3awmwed .  xypHan 4070
@ + HapaGaTbiBaeM  3anvchb BBON
Zawmiy W KypHan |1
CmeHa Beca uMnynbca
v 1,000000;
P 14.07.15 09 : 31
e J L
Mecay Cexyrdut
od Yack
3awmuwenHb__ kypHan |1
] nag poe
" | koudurypaumm  ( MK)
26.06.15 17 : 05
WK old 57078
WK new 00502
A o i kod (i, HOGbId)
3 1A WypHan |1
Cmena Ttuna kavana T
t2 Pt500;
01.06.15 16 : 52
3 Ly 1A KypHan 1
a | Yo P no
7| kanany  ceasm
18.05.15 10 : 40
= 18.05.15 10:39:38
18.05.15 10 : 39 : 57 :
— 110 e— G A S DM — AN
3 19 yYp |1
p=p-| R3T 2200,000
Uat 6080,000
01.05.15 00 : 26
Riar 1 53,20139
Kanubposounse | RIST 2 53,20616
rosghcpuyuenmss | RIaT 3 53,10000
Rlat 4 53,10000
Rlat 5 53,10000
Rlat & 53,10000
Tar 61441,00
=i KC xanutp 1707
PucyHok 3.8 — lNpumep omobpaxeHus 3anucel 8
3awuweHHom XypHarne
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3.4.3. Hapa6artbiBaem 3anucb

MeHio HapabaTbiBaem 3anucb BktovaeT B cebsi Te e camble napa-
METpbl, YTO HaxogsaTcs MeHio MrHoBeHHble 3HauyeHus 1 ApXUBHble
AaHHble.

[na npocmoTpa cnuncka HapabaTbiBaeMbIX MapameTpoB Heobxoaumo
BbIMOMHUTb CrieAyoLmne AeNCTBUS:

= BOWTU B OCHOBHOE MEHH0;

=  BOWTWU B MEHIO APXUBHbIE AaHHbIE;

= BOWTU B MeH0 HapabaTbiBaem 3anucb, pycyHok 3.9, 1 NpocMoT-

peTb HakanMBaeMble 3HaYeHusI.

Bbixop 13 meHio Hapa6atbiBaem 3anucb B MeHO ApXMBHblE OaHHbIe
NpoUCXoauT NyTeM HaxaTus Ha knasuwy MEHHO.

Hap 3anucb oTon |9
V5 0 My

T6 75320 °C
31.0715 164 |Hap 0,523y
P7 40000 Krccm

T min 0,000 y

T max 0,000 Y

Tdt 0,000 4

T 0,000 "

Toan 0,000 y

PucyHok 3.9 PassepHymoe u3obpaxeHue MeHto
Hapabambieaem 3anuck

MpocmoTp HapabaTbiBaeMbIx AaHHbIX B CriefytoLen noacucteme yyeta
ocyulecTensietca nubo kHonkon BBO[, nubo kHonkamu VY, A (pasgen
3.3).

3.4.4. Ouncrtka apxmBoB

Mento OuncTka apxmBoB, pucyHok 3.10, npegHasHavaeTcs ANns NomHowm
OYMCTKV apXMBOB BblUMCIUTENSt U oTobpaxaeTtcsa Ha XKW BeiaucnnTens
Tonbko B pexxume TECT, B paboyem pexmme MeHI0 He oTobpaxkaeTcsi.

OuYncTUTL apxuBbl ? [ 2
Het

PucyHok 3.10 M3o0bpaxkeHue okHa O4ucmka apxugos
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YcTaHoBWTb Kypcop Ha cTpoky [da n Haxas knasuwy BBO/[ npoussecTtu
MOJSIHYID OYMCTKY BCEX apXvMBOB BbluMCIMTENS (KpoMe 3alluLieHHOro
XypHana). BbixoZ 13 MeHto npoucxoauT npu Haxatum kHonkv MEHHO.

3.5. HACTPOWKMN NMPUBOPA

MeHto HacTpoiiku npubopa oTobpaxkaeT COBOKYNHOCTb BCEX HACTPOEK
BblyMcnMTENs. B nonb3oBaTenbCkoM pexuMe MOXHO 3aiTu B MEHIO U
NPOCMOTPETb YCTAHOBIIEHHYIO KOHMrypaumio. MiaMeHnTb KoHurypauuio
B MONb30BATENbCKOM PeXVUMe Henb3s. VI3MeHeHNst MOXXHO Npov3BOAUTb
Tonbko B pexume TECT, npu 3ToM COOBLLEHUSI O NPOU3BEAEHHbIX U3Me-
HEeHUsIX 3anuCbIBAlOTCA B 3aLUMLLEHHBIA XKypHam W >XypHamn cobbITui.
Mpouenypbl 3anucy HOBbIX U peAakTMpOBaHUS CTapbiX MapameTpoB Ye-
pe3 MeHio HacTpowku npubopa onucaHbl B MHCTPYKLMU MO HaCTPONKe
BbIYMCNINTENS, KOTOPasi BbINOXeHa B CBOOOAHOM [ocTyne Ha cainte
HMO KAPAT

MeHtio HacTpoiku npubopa coctomT 13 Habopa noameHto, kaxgoe n3
KOTOPbIX OTBEYaeT 3a peanusaumio OornpeferieHHbIX 3TanoB KoHUrypu-
poBaHusa BbluMcnuTens. PassepHyToe un3obpaxeHne MeHio Hactpownku
npubopa nokasaHo Ha pucyHke 3.11.

HacTtpoiku npubopa | 1
+ Tabnuua koHdMrypaumm

+ KoHcpur cBsAzm

+ CoctosiHme GSM cBs3u

+ YcTraHoBKa BEpeMeHu

+ YcraHoBKa AaTthbl

+ TecT yacToTel KBapua

+ Pexum paboTkl akpaHa

+ KoHTpacT akpaHa

PucyHok 3.11 — PassepHymoe u3obpaxeHue MmeHro Hacmpolku npubopa

Ctpoka TecT yacTtoTbl kBapua otobpaxaetca Ha XKW Tonbko B pe-
xunme TECT.

3.5.1. MapameTpbl npubopa

MeHto MapameTpbl Npubopa oTobOpa)aeT 3Ha4YeHWe 3aJaHHbIX cep-
BMCHbIX NapaMeTpoB BblYMCIUTENS, M300OpaKeHNe MeH NpuBedeHO Ha
pucyHke 3.12.

H Bbiuncnutenu KAPAT-306
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MNapameTpbl npubopa [6

+ KanubpoBouHble koaddg
3aBogckon Ne
Bepcua nnate!

Bepcua kpoccnn
fata kanuBp
fata koHdur

Bepcua MO

CRC no 0x6BD1
WK koHdmr ————
U Bar (mB) e
Bepcua wuHTepd 3.5

=+ KanubposoyHsie koaghghuyueHmsi
=+ Jasodckoll HOMEp eblHUCAUMEns
= Bepcus nnams! 8biMUCTUMEns

= Bepcus nnamsi KOMMymayu
= [lama kanuBposku esiHuUCAUMEns
=t [lama KoHgbu2ypayuu ebiquCIUMens

= Bepcus MUKponpoapamMmis!
KonmponsHas cymmMa Memponosuyecku
aHayuMol Yacmu ecmpoenHozo M0
HdenmugpurayuorHsil kod napamempos
KoHGbuZypayuY ebiHUCAUMens

= HanprxeHue Gamapeu nuUmMaxus

—+ Bepcus uimepdhelica nons3osamens

PucyHok 3.12 Pa3gepHymoe u30bpaxxeHue MeH
lNapamempesi npubopa

Mpumep n3obpaxeHns meHo KanmbpoBoYHble KO3hULIMEHTbI NpUBeE-

OeH Ha pucyHke 3.13.

KanubpoBouHbie koadd 1
Rar 220

Uat 6080,000
01.08.14 00 : 26

Riat 1 53,20139
Rlat 2 53,20616
Rlat 3 53,10000
RlaT 4 53,10000
Tar 61441

KC kanubp 51342

PucyHok 3.13 [lpumep usobpaxeHusi MeHto KanubposoyHble Koaghehu-
yueHmsl

lne kannbpoBouyHble KO3(ULMEHTBI UMEKT crneaytoliee obosHave-

Hue:

= R3T 3Ha4eHvie OMoOpPHOro conpoTueneHusi, Om;
= UIT 3HauYeHve OMOpHOro HamnpskeHusi, MB;

= Rlat +Rlat4
BbIM Bbixogam, Owm;

= Tor
= KC kanubp
TOB.

SKBMBallEHTHOE BXO4HOE COMpPOTUBIIEHNE MO TOKO-

KO3 PULMEHT KOPPEKLIMN YaCTOTbI KBApLIEBOrO reHepaTopa;
KOHTpOrbHas CyMMa kanmbpoBOYHbIX KOAhdMLMEH-
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3.5.2. Tabnuua koHdUrypaumm

MeHio Tabnuua koHdUrypaumm CoaepXnT anropuTMbl HACTPOWKK:

. cusnyeckux napametpos: f, t, p, g, g, C;

] eVHWL, U3MepeHms;

] nogcmcTem yyeta (cuctema napameTpos);

] KOHGpMrypaLmm oTonUTENbHOrO CE30Ha;

L] nepexofa Ha 3VMHee (NeTHee) Bpemsi;

. Kop, CxeMbl KOHdMrypaumu npu HacTpovike Bblumcnutens ¢ [1K
(kog cxembl — 13 nporpammbl KAPAT-KoHdurypaTop).

PasBepHyTOe 1306paxKeHne MeHo NpUBEAEHO Ha pucyHke 3.14.

Tabn koHdMrypaumum | 3 MNoaeonaem sakoHbuzypuposams

+ MmnynbcHeIn  BXOA, (f)

+ Temnepatypb! (t)
Ao 16 oonomuniei | P08 1o

KaxdoMy chusudeckoMy napaMempy

+ Maccb! (g)

+ Tennoeble 3Hepram (q)

+ EAMHMUEI M3MEPEHUA

+ 3NeKTpo3HepruM (c) | = Ho 6-mu nodcucmem yyéma

+ CucTema napameTpoB

+ KoHdomr oton cesoHa

+ 3umHee [ neTHee BpemA

Kog cxemei 000000

PucyHok 3.14 — PassepHymoe u3obpaxeHue meHto Tabnuuya KoHguay-
pauuu
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3.5.2.

1. UK UMnynbCcHbIN BXoa

MapameTp UMNynbCHBbIN BXOA OTBEYaeT 3a HAaCTPOMKY OAHOTUMHbIX
napameTpoB Oo0bemMa TensIOHOCUTENS, TopsiYert U XONOAHOW BOAbI, Mpu-
POAHOro ra3a Y 3NeKTpUYeckon aHeprun. Ha skpaHe BbluMcnUTens Me-
HI0 NapameTpa NpeAcTaBrsieTCs B BUAE CNUCKA U3MEPUTESNbHBIX KaHanoB
(cTpok) fn, kOTOpLI MOXET cofepxaTb 40 16 BapvaHTOB NMPUMEHEHWS
[aHHOro napameTpa.

PasBepHyTOoe u30bpaxeHne MeHW kaHana fn (MMMynbCHbIN BXxoa)
npeacTaBneHo Ha pucyHke 3.15.

+ MapameTpel npubopa

+ MMnynecHeld  Bxog

(1)

{V min)

(COB)

B80R) | + Tewneparypur (t)
+ KoHdmr cenzu + [lagnesus (p)
WmnynbcHeii _BX0A 1 BBEOA
+Kanan 1 V1 MK
+HKawan f2 V2 Kn
+Kavan f3 V3 Kn
Bwibop MK
+Kavan f4 Vsi1 Kn
+Kavan 16
+ BBOO r Crpyxrypa UK ==
Kawan f1 |1
[ Ton canana —Pacxon | ReslOYeYoYOIO IO IO CION
+06p HewTaT CcUTyauumW * = = % $ $ = = =
+Bec wmnynkca + = = = = = =
+ WnTepBan ycpegHeHua + +F = = = + = = =
+ BBOA KOHCTaHTbI = = = g = = =
+ HukHAR rpaHMua + - - + + + - - -
+ BepxHAna rpanuMua N + = = % + + = = =
+N wmnynec Bxopa {Vn?i:oﬂarnn;:j + + = = = + + + +
+N KaHanoB cnaraembix - - - = = = = =
+N kaHanoe cpeg apud - - = = = = = =
+ 0UMCTUTE KOHMr + + + + + + + + +
BBOA Tun _kavana |1
b= = @
3NeTPOCHETHMK - @
KoucTanTa - @
CymmalPasHocTs - @ Buibop
CpenHee apudmeTHy —b‘@ — Tuna MK BEOR
Pacxopomep ¢ KoHTpon - ®
#= | MuH. uacoBoii pacxon - @
(Vmax) <= i Makc. uyacoBoit pacxog - ®
== | OTCYTCTBME BOABI - @

PucyHok 3.15 PassepHymoe usobpaxeHue MeHr VIMIynbCHbIl 8xo0
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3.5.2.2. UK TemnepaTtypbl

[MapameTp TemnepaTypbl OTBeYaeT 3a KOH(UrypvpoBaHue OQHOTUN-
HbIX NapaMeTpoB TeMmrepaTypbl TEMMOHOCUTENS, TOpsiYeil U XONOAHON
BOAb!, XONOAHOr0 MCTOYHMKA M Hapy>XHOro Bo3gyxa. Ha akpaHe Bblamcnn-
Tens MeHI napameTpa NpeacTaBnseTcs B BUAe Cnncka nsMeputernbHbIX
KaHanoB (CTPOK) tn, KOTOpbI MOXEeT coaepXaTb A0 16 BapuaHTOB Mpu-
MEHEHUSI JAaHHOTO NapameTpa.

PassepHyToe un3obpaxeHne MeHI0 kaHana tn (TemnepaTypbl) npen-
CTaBeHo Ha pucyHke 3.16.

Tabn koudurypaumm

+ Kouchur cenzun

+ UMnynscHsid - BXoa
+ Temnepatyps!
+ faBnexHun

9

T, paTypis! I1
+ Kanan  t1 T1 NK
+ Kanan t2 T2 Kn
+ Kawan t3 Ta1 Kn
BuiGop WK
+ Kanwan t4 T3 Kn
+Kanwan t16
‘ BBOO CTpyKTypa MK s
Kanan tn |1 r
— 0000006 0 06
+06p HewTaT cUTYauuM +* + + = = + #
+ HumHAA rpaHuua + + + + = = + %
+ BepxHAA rpavMua + + + + = = + o+
+ Brog KOMCTaMTLI + + + + + = o+ o+
+N KaHana CBA3HOCTH + + + + = = = =
+Tun CBAIHOCTH + + + + = = = =
+N exoga conpoTuen + + + + = = = =
+N KaHanos cnaraembix - = = = = = % =
+ N kawanoe cpegn apudg - m m = = = o=
+ OYHCTUTE KOHCKUr + + + + + + + o+
BEOQ Tun kanana |3
100n p = (D
500N - (2
Ppt100 - Q@
Pt 500 - @ Buiop
Konet — @ THna MK BEOf
txm —
CymmalPazHocTs - (D
Cpegnee apudgmeruy — —-

PucyHok 3.16 — PassepHymoe usobpaxeHue MeHto Temnepamypbl
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3.5.2.3. UK

OaBneHus

MapameTp [aBneHus oTBeyaeT 3a KOH(UIypupoBaHUE OOHOTUMHBLIX
napameTpoB M3bbLITOYHOro AaBneHus paboder cpegbl. MeHto [aBneHus
MMeEeT OAMHAKOBYIO CTPYKTYPY C MeHI0 MiMnynbCHbIV Bxog 1 TemnepaTy-
pbl. MeHI0 napameTpa npeacTaBnseTcsi B BUAE CUCKa U3MEPUTENbHbIX

KaHarnoB (CTpoOK) pn,

MeHeHNA OaHHOro napameTpa.

KOTOpbIA MOXET copepxaTb A0 16 BapnaHTOB npu-

PasBepHyTOe n3obpaxkeHre MeHo kaHarna pn (4aBneHus) npeacTaene-
HO Ha pucyHke 3.17.

| Hactpoiikn _npuBopa |2 Tabn KoHdMrypaumm |E
@I-rl‘lapamrpu npuopa + UMnynbcHbId  Bxon (f)
soon) |+ Teuncparyon (1) E
+ Houdhur cenan + [aBnexua {p)
[aBnexus |1 BEOA,
+ Kanan p 1 P1 MK § o’
+Kawan p2 P2 Kn
+Kanwan p3 P3 Kn
BuiGop UK
+Kanwan p4d P4 Kn
+Kawan p16 e
‘ BOO CTpykTypa MK s
Kawan pn | 1 |
| [ONORONO)
+0B6p HewTaT CHTYauuM + = + + =
+ HuHsAA rpaHmMua + - + + -
+ BepxHaa rpaHuua + - + + -
+ 3Hay Ha MUH TOKe > = = = =
+3Hay Ha MaKc Toke + = = = =
+ BBOA KOHCTaHTBI + + + + o+
+N TokoBoro Bxopa $ = = = =
+N KaHanoB cnaraembix - - 4 = =
+ N xavanoe cpea apudy - = - 4+ -
+ O4NCTUTEL KoHGMr + + + o+ o+
Beon Tun  kaHana |1
- @
Komcraura — @
CymmalPa3HocTb - 1?1:'::?( BBOO
CpegHee apudmeTHy — @
P XH -t (5)

PucyHok 3.17 PassepHymoe usobpaxeHue MeH [asneHus
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3.5.2.4. UK Maccbl

MapameTp Maccbl oTBevyaeT 3a KOHUrypupoBaHue OOHOTUMHbIX na-
pameTpoB Macchl TenmoHocutens. MeHio Maccbl vmeeT oAMHakoByO
CTPYKTYpY C MeHIo VIMnynbcHbIV Bxod, Temnepatypbl 1 [JaBneHus. MeHio
napameTpa NpeacTaBnsAeTcA B BWAE CMUCKA WM3MEpUTENbHbIX KaHanoB
(cTpoK) gn, KOTOpbIA MOXET copepxaTb A0 16 BapnaHTOB NpMMeEHEeHUst
[aHHoro napamMeTpa.

PasBepHyTOe nsobpaxeHne MeH kaHana gn (Macchl) NpeacTaBrneHo
Ha pucyHke 3.18.

| Hacpos |2 Tabn _xoHurypaumm |4
+ MapameTp npuBopa + TemnepaTypii (t)
8800) | +Aasnonun (p)
+ Koucpur cesam + Macce! (g)

Maccoi 1

+ Kanan g1 G1 MNMK
+Kawan g2 G2 Kn
+Kawan g3 G3 Kn
BuiBop MK
+Kawan g4 Gs1 Kn
+ Kawan g6
BBOA

Crpykrypa UK s
y
Kawan gn ] 1
= |+ Tvn kaHana Cp. apud @

+06p HewTaT cuTyauuu
+ N kawanoe v, t, p

+ 1
(]
I+
I

+ BEOOQ KOHCTaHTLI - +
+ Ycraska EM - =
+ Tun KoHTpons - -
+ N KaHanoe cnaraemeix - -
+ N kawanoe cpeg apud - = = &
+ 0uncTUTL KoHdMr + + + o+

+F
1

Tun kauana 4

DHINYECKHA - @
BBOA KonctanTta - (@ BuiGop oE
Cymmal/pasHocTb - 3 THna MK oA

I I — — ©

PucyHok 3.18 — PazgepHymoe u3obpaxeHue meHo Maccbi
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3.5.2.5. UK Tennosble aHeprumn

MapameTp TennoBble 3HEPrMM OTBEYaET 3a KOH(UrypupoBaHue of-
HOTUMHBIX MapaMeTPOB NOTPeBNEHHO TENOBOM SHEPTUM TEMNOHOCUTE-
nsA. MeHio TennoBble SHEPrUM VMEET OAUHAKOBYHO CTPYKTYPY C MEHI0
OpYrX n3nyeckrx napameTpoB. Ha akpaHe BbIMUCIIMTENSI MEHIO napa-
MeTpa NpeacTaBnsieTcs B BUAE CrvcKa U3MEPUTESbHbIX KaHanoB (CTPOK)
gn, KOTOpbI MOXET coaepkaTb A0 16 BapMaHTOB NPYMeEHEHNs! AaHHOTO
napametpa.

PasBepHyToe n30bpaxeHWe MeHI0 kaHana gn (TennoBble 3Hepruu)
npeacTaBrneHo Ha pucyHke 3.19.

| Hacrpoiks npuBopa |2 Tabn koHburypaymn | 5
+ Mapamertpsl npuGopa + QaBneHun (3] (o)
+ Macc o) ¥
(q)

+ TennoBbla IHEPrHH

+ Kondmr cenzu

Tennoesie 3Hepruu | 1

+ Kanan q1 Q1 NnK
+HKawan q2 Qz Kn
+HKawan q3 Q3 Kn
+HKawan g4 Qd1 Kn

+Kanan q16

y

Kanan gqn ] 1

®
+

BuiGop UK

BBOA CTPYKTYPa UK s

+ 0Bp HewTaT CMTYauWu
+ N wananoe g, t, p

1+ @
+1©®
+1®

+N kaWanoe cnaraemeix - % = =
+ O4MCTHTE KoHdMr + + + +

Thn kawana |2
DUzMUECKUit -+ @

- @ Bui6op __(Faon
Qmin - (3) Tuna MK

Qmax -+ @)

PucyHok 3.19 PassepHymoe usobpaxeHue MeHo Ternnosebie aHepauu

3.5.2.6. EquHMubl namepeHusa

B uensax nobiweHys yaobcTea akcnnyaTauum BblYUCIUTENS, MTHOBEH-
Hble 1 apXMBHbIe 3HaYeHNs NapamMeTpoB TENJOBbLIX IHEPrUiA 1 AaBre-
HUA, MOTyT MHAMLMPOBaTLCA Ha aKpaHe XKKW B pasnnuHbix eanHMLax
n3mepeHusi, cmotpute pasgen 1.3.3 HacTosLLEero pykoBoACTBa.

Mo ymonuaHwto, npu BeiMycke npubopa ¢ NPOM3BOACTBA, yCTaHaBMBA-

" TennoBoW 3Hepruu (Tennoson MowHocTn) [kan;
*  13BLITOYHOrO AABNEHNs (PA3HOCTU AaBNeHNs)  Krc/cm?,

€TCA cneagywuiasa pasmMepHOCTb eANHUL USMEPEHUA:
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Msoﬁpa)KeHMe MeHio EanHuubl U3MepeHusa nokasaHo Ha pUCYyHke
3.20.

EQWHWUBI M3IMEpPeHWA [1
BBO
+ Tennosan aHeprua BEOA
Hasnexnwe 1 Tennosas 3IHeprus |1
[krcicw2z |
Mna o
MO
MBT x 4
KBT x 4

PucyHok 3.20 — M3obpaxeHue MeHo EQuHUUbI usMepeHuUst

BHUMAHUE!

Mpn cmeHe eanHuy uamepeHus [aBneHUs HeoOGXOAUMO BbIMOMHUTH
penakTUpoBaHMe 3HaYeHU crieayoLmMx NapaMeTpoB (CMOTPUTE PUCYHOK
3.16):

=  HwxHsaa rpaHuua;

= BepxHssA rpaHuua;

=  3Ha4yeHue Ha MMHUMAanbHOM TOKe;

= 3Ha4yeHue Ha MakCUMaslbHOM TOKe;

= BBOA KOHCTaHTbI.
Mpouenypa pedakTMpoBaHUsi napamMeTpa OnucaHa B WMHCTPYKUMW MO
HacTpoWike.

3.5.2.7. NapameTp aneKkTpoaHeprum

MapameTp dneKkTpo3aHeprum popMupyeT CNUCKN U3MEHEHHbIX AHEW 1
cnunckun TapndoB AN MHOrOTapuU@HOro yyeTa 3MeKTPUYECKON SHeprun —
C. O6Lwmin BUA MeH0 napameTpa OnekTpodHepruy oTobpaxaeTcst Ha pu-
cyHke 3.21 pykoBoacTBa.

AneKkTpo3aHeprum ] 1

+ CAMCcOK M3m gHen

+ Cnucok Ttapudgos

PucyHok 3.21 — Vi306paxxeHue MeHIo napamempa SreKkmposHepauu
CnUCOK M3MEHEHHbIX AHEW — yCTaHaBMMBaET KOMMYECTBO M3MEHEH-
HbIX IHEN (pabounx, NpasgHUYHBIX, BEIXOAHBIX) B OTYETHOM rogy.

Cnucok TapucoB — ycTaHaBnMBaeT CMUCOK JHEW, B KOTOPbIX BblYMC-
nUTEnNb MOXET OCYLLECTBNATb y4YeT ANIeKTPUYECKON BHEPTU NO pasnny-
HbIM Tapudam BHYTPY OOHOTO [HSI.

H Bbiuncnutenu KAPAT-306
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3.5.2.8. Cuctema napameTpoB

Cuctema napamMeTpoB  CINYXWUT AN HACTPOMKN NOACUCTEM y4yeTa npu
KOH(PUrypMpoBaHUM BbIYMCANTENSA C KnaBuaTypbl. [JaHHOE MEHI0 Mo3BO-
nsieT HacTpamBaTb ¥ 00beANHATE (M3NYecKkre NapamMeTpbl B pa3nuyHble
noAcUCTEMbI yYeTa 1 3anncbiBaTh UX B NamsTe npubopa, pucyHok 3.22.

Cuctema TROR ] 2 =] 3 poB | 1
+ [loBaBnTe nNogcUCTEMY + [JobaguThe napameTp
+ Mopcucrema 1 OTOMN1 +N-p 1 T "I
+ Moacucrema 2 XBCA +N-p 2 T2
+ Mogcuetema 3 XBC2 *MN-p 3 Tdi o
28on u{?ﬂ.o 6-TH nogcucTeM y4éTa) *N-p 4 P ;
+MN-p 5 P2 z
+N-p 68 W H
Mopcuctema 1 | 2 +MN-p 7 V2 é‘
+ Onucanwe  OTOM + g -p : ET E
+n-p
3afaHne NapameTpos “N-p 10 G2 g
+N-p 11 Gdi 3
+M-p 12 @
BBOA +N-p 13 Q2 .J

PucyHok 3.22  [Ipumep pa3gepHymoeao u3006paxeHusi MeHIo
Cucmema napamempos

3.5.2.9. KoHdurypauus otonutensHoro cesoHa

Mapametp KoHdurypaumsa oTtonutenbHoro cesoHa npegHasHayeH
ANSA YCTaHOBKM (OnpeAeneHns) CreayoLwmnx 3HaueHuii:

= [aTbl HAYana n OKOHYaHWsA OTONUTENbHOMO CE30Ha;

= [0OroBopHou Temnepatypbl X B 3UMHUI 1 NETHUIA NEPUOA;

= OTYeTHOW AaTbl [AaTbl HAYana OTYETHOro Mecsaua.

[ns Bxoga B MeHto KoHdurypaLusi otonutensHoro ceaoHa Heobxoam-
MO B MeHio Tabnuua koHdwurypaumm knasvwavv A, V nepemMecTtuTb
Kypcop Ha cTpoky KoHdmr oton ce3oHa, HaxxaTe BBO[] v BoviTu B faH-
HOEe MeHI0, pUCyHoK 3.23.

KoHdur oton ce3oHa ]1

+ Hayano

+ OKkoH4YaHWe

+txuM oTon ce3oHa °c
+tXu neTH ce3soHa °c
+ OTyeTHasn para 1

PucyHok 3.23 PassepHymoe u3obpaxeHue meHro KoHguaypayus
omonumesibHO20 Ce30Ha
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3.5.2.10. 3umHee, neTHee Bpems

MapameTp 3umMHee, neTHee Bpems — obecrneunBaeT BO3MOXHOCTb aB-
TOMaTUYeCcKoro nepexoda C JfIeTHEro BPeMeHU Ha 3WMHee Bpems, U
HaobopoT, pucyHok 3.24.

3umHee / neTHee BpeMs [ 2

Mepexoautsb

PucyHok 3.24 — VizobpaxxeHue meHio SumHee/nemHee epems

MapameTp He nmepexoauTb — OTKNIOYAET MEXaHW3M MepeBoda 4acoB
BbIYMCIIUTENS HA 3UMHEE N NeTHee BpeMS.

MapameTp MMepexoautb — obecneynBaeT aBTOMATUYECKUI MepeBon
4YacoB B BblUMUCNUTENE HA 3MMHEe BpeMsi 1 obpaTHbI nepeBod Ha neT-
Hee BpeMsi B COOTBETCTBUW C OBLLENPUHATLIMU NpaBunamun nepexoaa.

3.5.2.11. Kog cxembl

Mapametp Kopg cxembl — oTOGpaxaeT HOMep CXeMbl KOHdUrypauuu,
yCTaHaBnuBaemoro  u3  6ubnuotekm  wabnoHoB O  KAPAT-
KoHdurypaTtop, npu koHdurypmupoBaHum Beliumcnutens ¢ MK (Hanpumep,
wabnoH Ne 146). MapameTp He pegakTMpyeTcs C KnaBuaTypbl BbIHUCIU-
Tens n otobpaxaeTcs OTAENbHOW CTPOKOW B MeHto Tabnuua koHdurypa-
unn, pucyHok 3.25.

Tabnuua koHduUrypauum |11

+ KoHdhur oton ceszoHa
+ 3umHee /| neTHee BpemsA
Kog cxembl 146

PucyHok 3.25 — VizobpaxeHue napamempa Kod cxembi

3.5.3. KoHdurypauus cssu

Menio KoHdurypaumsa cBasu pegaktvpyeT v NokasblBaeT:

" aapec BblMWCNUTENS B CETH;

. CckopocCTb 06MeHa nHpopMaumelt No nHTepdencam

= MpefenbHyl0 ANUTENbHOCTb Nay3bl Mexay nocnefoBaTenbHO

naywmmMmn bantamu.

Mo ymonuaHuio, BbIYUCIIMTENM MOCTaBMSIOTCS C 3aBOAA C YCTAHOBIEH-
HbIM agpecoM 1, ckopocTbio o6MeHa AaHHbIMKU 9600 6UT/Cc 1 NpeaensHon
ONUTENBHOCTBIO Nay3bl Mexay 6antamu B 30 MC, CMOTpUTE PUCYHOK 3.26.

H Bbiuncnutenu KAPAT-306
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KoHdour cessm [2
+ Modbus apgpec 1
+ Mayza (mc) 30

PucyHok 3.26 Cmapmosoe uzobpaxeHue meHto KoHgbuzypayus cessu

MapameTp KoHdpurypauusi cBs3n MoxeT pegakTupoBaThbCs, Kak B MOfb-
30BaTeNbCKOM pexume paboThbl, Tak u B pexxume TECT. Hactpoiika aaH-
HOro napameTpa He BNUSIET Ha METPOJSIONMYECKME XapaKTEPUCTUKM Bbl-
yucnuTens.

3.5.4. CoctosiHne GSM cBsA3u

MapameTp CoctosiHme GSM cBsi3u 3adenCcCTBOBaH TOMbKO Npu noa-
KIMYeHUn BblunCMTens Kk kommyHukatopy GSM/GPRS KAPAT-902. lNMa-
pameTp oOTOOpaxaeT KOHMUrypaumio MNOAKIMIOYEHUS BblMUCIIUTENS K
GSM/GPRS ceTtu. B atom cnyyae Ha XKKW Bbluncnutens otobpaxaetcst
cnepytoLast iHdopmMauus:
=  nepBasi CTpOka Ha3BaHue okHa CocTosHne GSM cBA3u;
= BTOpas cTpoka HasaHue (K902) n 3aBopckon Homep npubopa
(0106_3115);

. TpeTbs cTpoka  cocTtosiHne GSM/GPRS cetn gns 1-oi SIM-
KapThbl:
= S=59 ypoBeHb curHana B ceTu coctaBnsieT 59%;
= B=747 6anaHc geHexHbix cpeactB Ha SIM1 cocraBnsieT

747 py6.;

=  OK cetb SIM1 Haxogutcsa B paboyem COCTOSHUY;

. yeTBepTasi ctpoka cocTtosiHne GSM/GPRS ceTu ansi 2-oi SIM-
KapTbl:
= S=00 BTOpas SIM-kapTa B KOMMYHUKaATOP HEe YCTaHOBIEHA;
= B=?7??? GanaHc OeHEXHbIX CPEACTB He onpeaerneH;
= ER ceTb SIM1 HaxoguTcs B He pabovyemM COCTOSIHUM.

BHewHun Bug meHio CoctosiHne GSM cBsA3u NpeacTaBieH Ha pUCYHKe
3.27.

CocTtosHue+ GSM cBsiau | 1
K902 # 0106 _ 3115

SIM1: §=59 B=747 OK
SIM2: S=00 B=77??? ER

Cumeon, obosHadarowul Homep - Ne

PucyHok 3.27 U3o06paxeHue meHto CocmosiHue GSM ces3u ripu rnod-

KrtoyeHuUU Kk kommyHukamopy GSM/GPRS KAPAT-902



CMA®.421451.101 P3 P3 — PykoBoacTBO No akcnnyaTtauuu

Mpu nogknioyeHun BblYMcAMTENS K Apyrum mogensm GSM/GPRS kom-
MyHMKaTOpOB, Ha akpaHe XKW Bbiumcnutens 6yaeT otobpaxaTbCsi TOMb-
Ko nepsas ctpoka — CoctosiHue GSM cBaA3wn.

3.5.5. YcTtaHOBKa BpeMeHu
MapameTp YcTaHOBKa BpeMeHU OTOOpaxaeT Tekyllee Bpemsi B hop-
mate XX (4acbl) : XX (MUHYTbI), pucyHOK 3.27.

YcTtaHOBKa BpemeHu | 1
4y M M

El : 46

PucyHok 3.28 — M30bpaxkeHue okHa YcmaHoeka epeMeHuU

3.5.6. YcTtaHOBKa gaTthbl

MapameTp YcTaHOBKa AaTtbl CYXWUT ANS YCTaHOBKM AaTbl B hopmaTte
XX (aeHb) : XX (mMecsu) : XX (rog), pucyHok 3.29.

YcTtaHoBKa Aathl [ 1
anA M M rr

EEl : o7 : 15

PucyHok 3.29 — Vi3obpaxkeHue okHa YcmaHoska 0ambl

3.5.7. Pexxum paboTbl 3KkpaHa
MapameTp Pexxum paboTbl 3KpaHa OTBeYaeT:

. 3a BKIOYeHWe (OTKIOYeHME) pexuma noAacBeTku akpaHa XK
BblYMCNIUTENS;

L] 3a BblOOp BpemeHu oTobpaxeHusi AaHHbIX Ha akpaHe XKW BbI-
yucnuTens.

Metio napameTpa Pexum paboTbl akpaHa NpefcTaBneHo Ha PUCYHKe
3.30.

Pexxum paboTbl 3kpaHa |2
+ Bkn noacBeTku

+ OTKn uMHAaMKaTopa

PucyHok 3.30 — M3o6paxeHue meHIo Pexum pabombi skpaHa

Bbiuncnutenu KAPAT-306
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MapameTp Pexum paboTbl 9kpaHa MOXeT pefakTMpoBaTbCs, Kak B
NoNb30BaTENbCKOM pexuMe paboTbl BbLIYUCIUTENSA, Tak U B pexume
TECT. 370 cBSi3aHO C TeM, YTO HAaCTpoVika 4aHHOro napameTpa He Bnus-
€T Ha MeTPONOrN4yeckne XxapakTepuUCTUKV BbIYUCINTENS U CITYXKUT TOMNbKO
Ansa nosbileHnsa yaobctea akecnnyartauum npubopa.

AnroputM peakTMpoBaHusa 4aHHOro NapamMeTpa onvcaH B UHCTPYKLMK
no Hactpolike Bblucnutensi, CMA® 421451.101 VH.

3.5.8. KoHTpacTHOCTb 3KpaHa

MapameTp KoHTpacTHOCTb 3KpaHa obecneyvBaeT perynvpoBKy 4eT-
KOCTU oTobpaxkeHuss AaHHbiX Ha akpaHe XKW BblumcnnTens, pucyHok
3.31.

KoHuTpact 3kpaHa |1
KHonkamu “BBEPX”,
“BHU3” otperynupynte
KOHTPAcTHOCTbL 3KpaHa

PucyHok 3.31 U3sobpaxeHue okHa KoHmpacmHocmb aKkpaHa

MapameTp KOHTpacTHOCTb 3KpaHa MOXET peaakTUpoBaTbCsl, Kak B
Nnonb30BaTeNIbCKOM pexrme paboThl, Tak 1 B pexxume TECT. 370 cBs3a-
HO C TeMm, YTO HacTpoiika JaHHOro NapamMeTpa He BNUsieT Ha METPOIor-
Yeckue XxapakTepUCTUKW BbIYMCTIMTENS U CIYXKUT TOSbKO 45151 NMOBbILLEHNS
yaobcTBa akcnnyaTtauuy npudopa.
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4. MOHTAX BbIYUCIIUTENA

Bblumcnutenb noctaBnsieTcs M3roTOBUTENEM TOTOBbIM K MCMOSb30Ba-
HUIO C NOAKIHOYEHHbIM 3JTEMEHTOM NUTaHUA.

MOHTaX BbIYUCIIMTENS NMPOU3BOAUTCS B COOTBETCTBUM C TEXHUYECKUM
MPOEKTOM Ha y3es&l KOMMEPYECKOro (TEXHOMOTMYECKOro) yyeTa KOMMY-
HanbHbIX (3HEpPreTUYECKNX) pecypcoB, KOTOPLIA pa3pabaTbiBaeT cneuma-
NM3npoBaHHasa NpoekTHas opraHmsaums n cornacyet ero ¢ 9CO u 3akas-

YMKOM.

Mpu yCcTaHOBKE BbIYUCAUTENS HA Y3Me KOMMEPYECKOro (TexXHomornye-
CKOro) yyeTa pekomeHAyeTcsi cobniofatb crnefymlime oblime Tpebosa-
HUSI K MOHTaXy BbIUUCIUTENS:

MOHTaX BbIMUCINIUTENSI PEKOMEeHOYeTCs MPOWU3BOAUTL B CYXOM
oTannuBaeMoM MOMELLEHUN C TemnepaTypon OKpyXatoLero Bos-
ayxa, ot nnoc 1 °C po nntoc 55 °C, 1 orpaHW4eHHbIM JOCTYMNOM
NMOCTOPOHHUX NiLL;

BbIYMCNUTENb YCTaHABNMBATbL HA BHYTPEHHEN CTeHe NMOMeLLEeHNS,
Ha 9NEeKTPOTEXHNYECKOM LUUTE UMW B SNEKTPOTEXHUYECKOM LLKa-
dy;

yCTaHaBnmBaTb BbluucnuTens Ha Bbicote ot 1,5 oo 1,8 metpa ot
nona, B Mecte ygobHom Ans GecnpensTCTBEHHOro AocTyna o6-
Cny>VBatoLLEro nepcoHana.

MogpoGHo TpeboBaHusi, KOTOpble Heobxoaumo cobntogaTe  npu
MOHTaxe npubopa, onucaHbl B UHCTPYKLMU MO MOHTaXy BblYMCIIMTENS
CMA®.421451.101 M.

Bbiuncnutenu KAPAT-306
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5. TEXHUYECKOE OBCJTY>KUBAHUE

TexHunyeckoe obCnyxvBaHWe BbIYUCTUTENEN JOIHKHO NPOBOAUTLCS MU-
Liamu, N3y4MBLLUMMUN HACcTOsILLEe PYKOBOACTBO, MHCTPYKLMIO MO MOHTaXy v
MHCTPYKUMIO NO HacTpoiike Bbluucnmtenen. MNpu obcnyxmBaHWM Bblumnc-
nutenew HeobxoaMMO PyKOBOACTBOBaTLCSA TpeboBaHMsaMK «[1paBun Tex-
HWYECKOW 3KcnnyaTauuy TemnmnoBblX 3HEproycTtaHoBOk», «[lpasunamu
NPOMBILLIIEHHON 6e30MacHOCTU ONacHbIX NMPOU3BOACTBEHHbLIX OOBEKTOB,
Ha KOTOpbIX Ucnonb3yetcs obopydoBaHue, paboTatoliee nod U3bbIToy-
HbIM AaBrieHnem», «lpaBunaMu TEXHUYECKOW JKCniyaTaumuu 3MneKTpo-
yCTaHOBOK MoTpebutenei», «MexoTpacneBbiMK npaBunaMu no oxpaHe
TpyAa (npasunamu 6e3onacHoCcTH) Npy KCNyaTaLmun aneKTpoyCcTaHOBOK
MOT P M-016-2001 P[».

5.1. MEPbI BE3OIMACHOCTHU

Mcnonb3yemble ANs MUTaAHUS BbIYMCITUTENS HaNpshKeHUst He MpeAcTaB-
NAT 0NacHOCTY ANS XW3HW. Mo cnocoby 3aluTbl OT MOPaKEHWUS arek-
TPUYECKM TOKOM BbIYUCIIUTENb BbINOMHEH no knaccy lll, kak He vmeto-
LLIMIA HX BHYTPEHHWX, HW BHELLHUX Lienen ¢ HanpshxeHnem Bbilwe 42 B no
FOCT 12.2.007.0.

5.2. MOPAOOK TEXHUYECKOIO OBCITYKUBAHUA

TexHuyeckoe o6CnyxMBaHWe NPOBOAUTCH C Lienbio obecnedeHuss G6es-
OTKa3HoM paGOTbI BbIYUCIIUTENSA U BKIOYaeT B cebs cnegywuwime Buabl
paborT:

- BHELLHWI OCMOTP BO BpeMmsi aKcnsyatauum;

= npoBepky paboTocnocobHOCTY;

] repuoanYeckyto NoBepKy;

] PEMOHT MNpU BO3HUKHOBEHWM HEWUCMPABHOCTM (NPOM3BOAUTCS B

COOTBETCTBUM C pa3aeriom 5 pykoBoacTBa);
= KOHCEpBaLMIO MpW AeMOHTaXe Ha ANUTENbHOE XpaHeHue.

5.2.1. BHewHu ocmoTp

B npouecce akcnnyatauuu BblMUCIIUTENS HEOOXOAVMMO MPOU3BOAUTHL
neprvoan4ecKnii BHELLHUIA ocMOTp paboTatowero npubopa. Mpu BHeLWHeEM
OCMOTPE BbIYUCIIUTENS NPOBEPSETCA:
] Hanu4ne nnomob, oTCYTCTBME BUAVMMBIX MEXaHUYECKUX NMOBPEXAe-
HWI Kopryca v NepeaHen NaHenu BblYUCIUTENS;

] NPOYHOCTb  KPEMNfeHNs BbIYUCIIUTENS B 3MEKTPOTEXHUYECKOM
Lkady, CTeHe NOMEeLLEHUS UK Ha LLuUTe;

= Ha[EeXHOCTb 1 COCTOSIHWE 3NEKTPUYECKMX MPUCOEANHEHWNIA XKIYTOB
n kabenen ot UMNPB, UMPT, KUMNT, UMT, UMN4, BC n CBY « BbI-
yucnuTento.
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MeproaMyYHOCTb OCMOTPa 3aBUCUT OT YCIOBWIA SKchyaTaumm npudopa
W ycTaHaBNMBaeTCA opraHu3auueii, Befylell TexHMYeckoe o6CryXuBa-
HWe y3na y4eTa, 1 COrnacoBbIBAETCS C AKCNITyaTUPYIOLLE opraHu3aumm.

5.2.2. NpoBepka paboTocnoco6HoCcTH

Mpu npoBepke paboTOCNOCOBHOCTU BbIMUCIIUTENS NPOBEPSETCS:

" WCNPaBHOCTb Ero OPraHoB yrpaBMeHWsl, HaBUraLum U MHAMKaLWY;

= CcooTBeTCTBME, oOTobOpaxkaembix Ha XKW Tekylwmx 3HayeHuin
napameTpoB, pearnbHbIM 3HAYEHUSIM U3MEPSIEMbIX BENTUYMH.

[Mpn comHeHun B pearnbHOCTU oTobpaxaembix Ha XKW Bbluncnutens
3Ha4eHuI, NocrneoBaTeNbHO NPOBEPSIETCS:
®  MOHTaX BblYMCIMTENS, NOAKIOYEHHbIX K Hemy I, 1 uenocTtHocTb
TNIVHUIA CBSA3N MEXAY HUMW;
®  COOTBETCTBME OEWCTBYIOLLMX YCTAHOBOK MACMOPTHbIM yCTaHOBKam
BblYMCIINTENS;
" MpOoCMaTpMBaOTCSA NOYACOBLIE U MOCYTOYHbIE apXVBbl HA NpeaMeT
NOnHOThLI HapaboTok n Hannyunst HC.
B cnyyae obHapyxeHusi HenorHbix HapaboTok, MpocMaTpuBaloTCs Npu-
UMHBI HELUTATHbIX CUTYauuii B XKypHasne cobbITUA 1 OaHHbIE 3aLUMLLEHHO-
ro XypHana, u B pesynbTarte aHanm3a NpoCMOTPEHHbIX 3anucen NpuHu-
MaeTcsl pelleHne 0 TOM, YTO SIBUMOChb NMPUYMHOW HELITaTHOW CUTyaLuu:
HENCNPaBHOCTb BbLIMUCIIUTENS UMM OTKIMOHEHUS B paboTe MHXEHEPHbIX
cucTem.

5.2.3. NoBepka

Bbluncnutens sBnsieTca CpeAcTBOM U3MEPEHUIA U NPpU UCNOMNb30BaHUN
B cdpepe rocynapCTBEHHOro perynvpoBaHusi obecrneveHuss eguHCTBa
N3MEepEHU MOANEXUT Neprmoanyeckort nosepke. MNoeepka BbluUCUTENEN
NPOBOAMTCA B COOTBETCTBUM C AOKYMeHTOM «Bblumcnutenn KAPAT.
MeTtoaunka nosepku. MI 12-221-2015».

VHTepBan mexay noBepkaMmu BbIMMCIIMTENS COCTaBNsET 4 roaa.

5.2.4. KoHcepBauus

B cnyyae koHcepBauuUW BbIYUCIUTENS — AEMOHTaXe Ha ASMTenbHoe
XpaHeHue.
MpuGop LOMKEH XPaHUTLCS B YNakoBKe U3rOTOBUTENS UM aHANOTMYHOMN,
npyv ofecreyeHnn YCROBUN XpaHEHWsi, NPUWBEAEHHbIX B pasgene
TpaHCnopTUPOBaHME 1 XPaHEHWE HACTOSILLEro PYKOBOACTBA.

Bbiuncnutenu KAPAT-306
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6. TEKYLLUA PEMOHT

B cnyyae oTkasa BbIMUCNUTENS, €r0 PEMOHT  MPOU3BOAUTCS
U3rOTOBUTENEM WU B CEPTUMULMPOBAHHbBIX CEPBUCHBIX LIEHTPAX.

Mpu oTnpaBKke BbIYMUCIUTENS B PEMOHT, BMECTE C HUM AOIMKHbI OblTb
oTnpaBrneHbl:
Ll PeknamauunoHHbIN aKT C OnvMcaHneM xapakrtepa HencrnpaBHOCTN
BbIYVCIIUTENS U €€ NPOSIBNEHUSX;
. MacnopT Bbluncnutens CMA®.421451.101 ¢O.
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7. TPAHCNOPTUPOBAHUE U XPAHEHUE

BbluMcnuTenu B ynakoBKe U3rOTOBUTENSI TPAHCMOPTUPYHOTCS Ha Miobble
paccTosiHUSA Npy cobrniogeHnn crneayoLwmx TpeboBaHwii:

"  TPaHCMOPTUPOBAHMWE MO XeNe3Hol Aopore AOHKHO MPOVU3BOANTLCS
B KPbITbIX YACTbIX BaroHax;

" pW NepeBO3Ke OTKPbITbIM aBTOTPAHCMOPTOM, SLLMKM C npubopamm
[OMKHbI BbITh MOKPbITEI Gpe3eHTOM;

" [pU NepeBO3KE BO3AYLUHLIM TPAHCMOPTOM, SILLUMKM C mpubopamm
[OIMKHBI pa3MeLLaTbCs B repMETUYHbIX OTannvBaeMblx OTCeKax;

" MpM nepeBO3Ke BOAHbIM TPaHCMOPTOM, SWWKM C npubopamm
[OOIMKHBI pa3MeLLaThbes B TpoMe.

Pa3melleHve 1 KpenneHve SILLMKOB C BbIMUCIMTENSIMU Ha TpaHCMopT-
HbIX CpPeACTBax OOIMKHO obecneymBaTb YCTOMYMBOE MOMOXEHVE B MyTH,
OTCYTCTBUE CMELLEHU 1 YAapoB ApYr O Apyra, a Takke O CTeHKW TpaHC-
MOpPTHbIX CpeacTB. Bo Bpems TpaHCMNOPTUMPOBaHWUS U MOrpy304HO-
pas3rpy304HbiX paboT TpaHCnopTHas Tapa He JOMKHa noAaBepraTbCs pes-
KM ygapam M npsiMOMy BO3LAENCTBUIO aTMOCHEPHbIX OCaAKOB U MbISN.
YcnoBus TpaHCNOPTUPOBAHUSI OOMKHLI COOTBETCTBOBATb YCIOBUSIM Xpa-
HeHusa 3 no FOCT 15150 npu Temnepatype He Hwke MuHyc 25 °C.

XpaHeHne BblMUCIIUTENEN OOMKHO OCYLLECTBMAATHCA B TPaHCMOPTHOW
Tape Unun B yrnakoBKe NMPeAnpUATUS-U3rOTOBUTENS B CKIMaACKUX NoMeLle-
HUAX Npur OTCYTCTBUW B HWUX MbINK, NapoOB KUCMOT, LUeroYen n
arpeccyBHbIX rasos, B COOTBETCTBUM C YCMOBUSMWU XpaHeHus 3 no
[OCT 15150, npu Temnepatype He Hwke 0 °C.

MocTaBnsiemas KCrnnyaTauMoHHaa OOKYyMeHTauua XpaHUTCcA COBMeCT-
HO C BblHUCIUTENAMN.

B 3umHee BpeMa pacnakoBblBaTb BbIHUCIIUTENN BO3MOXHO TOJIbKO MO-
CIne BblAEPXXKK B OTanimBaemMomM rnomMmeLeHnmn He meHee 3 vacos.

Bbiuncnutenu KAPAT-306
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8. YTUNU3ALUA

Bbluncnutenn He copepkat B CBOEW KOHCTPYKUMM AparoueHHbIX
MeTansioB, a Takke mMaTepuarnoB 1 BELLEeCTB, TPebyoLmx cneupanbHbiX
MeToaoB nepepaboTky 1 yTUnusauum, NpeacTaBsoWwyX OnacHOCTb Ans
XKU3HW 1 300POBbS NMIOAEN, U OKpY>KatoLLen cpeabl.

Mpu BbipaboTke aKcnmyaTaLMOHHOrO pecypca BbIYUCNIUTENS, JKCrya-
TUpYKOLLAs OpraHM3auus OCYLLEeCTBSIET MeponpusiTUsi Mo NOATOTOBKE U
OTMpaBke U34eNnus Ha YTUNMU3aumio. YTUNuU3auus BblYUCIIUTENS OCY-
LLeCTBMSETCA OTAESLHO MO rpynnaM Matepuanos B COOTBETCTBUM C Tab-

nvuen 8.1.

Tabnuuya 8.1 Ymunusupyembie Mamepuaribi

YTunusupyemsbin
aneMeHT

Ma'repuan yTunusun-
pyemMoro anemMeHTa

Cnoco6 yTunu3sa-
uum

ONeKTPOHHbIN MOAY b,
nnara nogkn4YeHun

TekcTonuT, Meab,
3MEKTPOHHbIE KOM-
MOHEHTbI

MepepaboTka
nevyaTHbIX nnar

JIlutneBasn 6aTtapes

Nt n
TUOHUN-XNopua

MepepaboTtka
nuTUeBbIX 6aTapen

KoMmMyHMKaLMOHHbIEe
Kabenu

Meab, CUNTUKOH,
¢droponnact

MepepaboTka Ka-
Genen

Kopnyc BblHyucnutens

ABS, PC, MABS

MepepaboTka nna-
cTuKa

YnakoBka

KapTton M17

MepepaboTka
MaKynaTtypbl
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NMPUNOXEHUE A — MabapuTtHble pa3mepbl BblYUCIUTENS

G

-
-
o

Y

r s

|
115
125 max

| 70 max |
I B

PucyHok A.1 — [abapumHbie pa3mepsbi 8biqucriumerns KAPAT-306

Bbiuncnutenu KAPAT-306



Pepakums 1.4, man 2017 CMA®.421451.101 P3

NMPUNOXEHUE B MOHTaXHbIN OTCEK BbIYUCNUTENA

Cneundmkaums k MPUNOXEHUIO B (pucyHku B.1  B.3)

Ne
HanmeHoBaHue nosvuuun
nos.
1 Pa3bem onsa nogknoyeHus anemeHTa nutaHua unu MKCI

2 Ipynna KneMMHbIX KOHTaKTOB Ans nogkntoyeHus UMP

3 Fpynna KneMMHbIX KOHTaKTOB AnA noakno4veHus UNT

I'pynna KNeMMHbIX KOHTaKToOB AN NOoAKIK4YeHUA 3asemne-
HUA

5 MepekntoyaTenb peXXMMoB paboThbl

6 Fpynna KneMMHbIX KOHTaKTOB Ans noakntoveHna UMM

~)
1]
AnemeHT
nUTaHnA
unm N
o MKCn o
L4
4

PucyHok B.1 BrewHut 8ud moHmaxHoeo omceka KAPAT-306-1
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NMPUNOXXEHWUE B - NMpoaonxeHune

(7 )
(1]
AnemeHT
nUTaHnA
unm hY
o MKCN o
|/

TooooDo

PucyHok B.2 — BHewHuti 8ud MoHmaxHoao omceka KAPAT-306-2

(7 )
]
nemeHT
nuTaHna
unu W
o MKCN o
|
1 [d [

PucyHok B.3 — BHewHuti 8ud MoHmaxHoeo omceka KAPAT-306-3

E Bbiuncnutenu KAPAT-306
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NMPUNOXEHUE B OkoH4aHue

—-.'\\

UuTepdencHbIR
moaynk: RS-232, 3nemeHT
RS-485, M-Bus, nuTaHua
pagwounHTepdenc = E' unu

Zrig

o w o MKCn o

é Bl

28

®

LWneid coegMHUTENLHLIA: NOQKNKYEHWE
MOAynA K 3anekTpoHHomy Gnoky npubopa

\_\._ 1 1_1 1_1 jj

T oo oo

PucyHok B.4 BHewHul 8u0 MOHMaxHO20 omceKa 8bl4uciumens
KAPAT-306 ¢ ycmaHo8neHHbIM UHmepghelcHbIM MOOyrnem
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P3 — PykoBoacTBO No akcnnyaTtauuu

NMPUNOXEHUE B — Cxembl nogkntoyeHus UMM k Bbluucnutento

|HI'IPB,HI'IPF, BC, csql ; |

|HI'IPB,HI'IPF, BC, csql ; |

|HI'IPB,HI'IPI', BC,CBHI ; |

|unpa,unpr, ac,caql ; |

|unpa,unpr, Bc,caql 31

Belumcnutens KAPAT-306

HasHavenwe | [pynna KOHTaKTOB Ha

uenen nnare NogKnNHYeHWA

Q|+

o] - V1

Q|+

2] - V2

Q|+

2] - V3

Q|+

2] - v4

Q|+

ol- V5

[ns peanusayuu hyHKUUU KOHMPOSIS HaNpPs»KeHUsT Ha, MOOKITHYEHHbIX K
sbiqucnumento UMNP ¢ eHeWHUM numaHueM, 8bl4ucumesis Heobxoo0umo
nodkmo4ame K mou xe gase, Ymo u eHewHee numaHue UIIP.

PucyHok B.1 — Cxema nodknoyeHusi IMPB, P, BC u CBY

Bnok nutanus: | 4 L
U=12..36B

Imin=100 mA -

ung

Buiuucnurens KAPAT-306

Haznauenue | [pynna KOHTaKTOB Ha

ung

ung

ung

uenen nnare NOAKNKYEHWUA
e P1
H3|: P2
i P3
3| * P4

3HayveHus1 8bIx00HO20 HarnpsikeHusi 6rioka numaxuss U U MUHUMarbHoe
3HayeHuUe 8bIXOOHO020 MOKa |min, MOKa3aHHbIe Ha PUCYHKe, 8blbuparomcs
3asucumocmu om murna nookYaemMbIx K ebiqucnumento UMM u ux ko-

Jiudecmsa.

PucyHok B.2 — Cxema nodkntodeHusi M4

Bbiuncnutenu KAPAT-306
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NMPUNOXEHUE B — OkoH4aHue

4-x npoBogHan cxema NogknwYeHnna 2-x npoBoOHanA cxema NogKnNYeHuA
KAPAT-306 KAPAT-306
Haawauenne | Mpynna Haznauenwe | Tpynna
ugnen KOMTAKTOB uenen KOHTAKTOR

Q|+ @+

IE o1+ 11 [ Yel+| =
= 2| - = l—@ -
E.| o|- = Q|-
ol o+ 2 Hel?

=

s o|-| T | do|*| ™
%] il |-
_ @+ N L{E) +
£ o+ E Q|+

= ol-] T3 = l—e _| T3
E. @|- E. |-
H g + s Lg s
= + = +

| € ol-| T4 | € del-| ™
el- Q|-

lModknouerue KUMT (UIT) kebiquciumerto no 2-x npog8odHol cxeme
donyckaemcsi moribKo 0N UHUl ces3u, OnuHa KOmopbIX He rpeebl-
waem 3-x Mmempos.

PucyHok B.3 — Cxema noOK/Io4YeHUs1 K 8bI4UCIIUMESTIO
mepmonpeobpazosamernell conpomueneHusi




ApxaHrenbek +7 (8182) 45-71-35
ActaHa +7 (7172) 69-68-15
AcTpaxaHb +7 (8512) 99-46-80
BapHayn +7 (3852) 37-96-76
Benropop +7 (4722) 20-58-80
BpsiHoK +7 (4832) 32-17-25
BnapuBocTok +7 (4232) 49-26-85
Bnagumup +7 (4922) 49-51-33
Bonrorpap +7 (8442) 45-94-42
BopoHex +7 (4732) 12-26-70
EkaTepuHbypr +7 (343) 302-14-75
WBaHoBo +7 (4932) 70-02-95
Wxesck +7 (3412) 20-90-75
VipkyTek +7 (3952) 56-24-09
Vowkap-Ona +7 (8362) 38-66-61
KasaHb +7 (843) 207-19-05

caut: karat.pro-solution.ru | an. noura: kat@pro-solution.ru

Mo Bonpocam npopax v noaAepXKn obpallanTtechb:

Kanunutrpap +7 (4012) 72-21-36
Kanyra +7 (4842) 33-35-03
Kemepogo +7 (3842) 21-56-70
Kupos +7 (8332) 20-58-70
KpacHopap +7 (861) 238-86-59
KpacHosipck +7 (391) 989-82-67
Kypck +7 (4712) 23-80-45

Nuneuk +7 (4742) 20-01-75
Marnutoropek +7 (3519) 51-02-81
Mocksa +7 (499) 404-24-72
Mypmatck +7 (8152) 65-52-70
Hab6.YenHb! +7 (8552) 91-01-32
Hwx.Hoeropog +7 (831) 200-34-65
HwxHesapToBek +7 (3466) 48-22-23
HwxHekamck +7 (8555) 24-47-85

Hay4HO-Npou3BOACTBEHHOE npeanpusaTue

YPANTEXHONOIMUA

HoBopoccuiick +7 (8617) 30-82-64
HoBocnbupck +7 (383) 235-95-48
Owmck +7 (381) 299-16-70

Open +7 (4862) 22-23-86

OpeH6ypr +7 (3532) 48-64-35
Men3a +7 (8412) 23-52-98
MepBoypanbck +7 (3439) 26-01-18
Mepmb +7 (342) 233-81-65
Poctos-Ha-[loHy +7 (863) 309-14-65
PsizaHb +7 (4912) 77-61-95

Camapa +7 (846) 219-28-25
CaHkT-MeTtepbypr +7 (812) 660-57-09
CapaHck +7 (8342) 22-95-16
Capartos +7 (845) 239-86-35
CwmoneHck +7 (4812) 51-55-32

TenedoH: 8 800 511 88 70

Coum +7 (862) 279-22-65
Crasponosb +7 (8652) 57-76-63
CypryT +7 (3462) 77-96-35
Cbi3paHb +7 (8464) 33-50-64
CbIKkTbIBKAp +7 (8212) 28-83-02
Teepb +7 (4822) 39-50-56
Tomck +7 (3822) 48-95-05
Tyna +7 (4872) 44-05-30
TtomeHb +7 (3452) 56-94-75
YnbsiHOBCK +7 (8422) 42-51-95
Yeba +7 (347) 258-82-65
Xabaposck +7 (421) 292-95-69
YeBokcapb! +7 (8352) 28-50-89
YensbuHck +7 (351) 277-89-65
Yepenosel +7 (8202) 49-07-18
SApocnaenb +7 (4852) 67-02-35

XHOJIOTUU SHEPTO3PPEKTUBHOCTHU




