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BBEOEHUE

Bbluncnutenn  3J1lb®  cosgaHel  OOWECTBOM C  OrpaHUYeHHOM
oTBeTcTBeHHOCTbIO HIM  «YpanTexHonorusi», BXOASAWMM B rpynny
komnaHun HMNO «KAPAT».

WckniountensHoe npaso OOO HIM «YpantexHonornay Ha LaHHY
pa3paboTKy 3alumLiaeTcsa 3akoHoaaTenscTBoM Poccuiickon ®eaepauum.

Bblumcnutenn BHeceHbl B [OCyQapCTBEHHbI  peecTp  CPeacTB
nameperHun degepanbHoro MHGMOpMaLMoHHoro coHga no obecneyeHuto
€OUHCTBA U3MEPEHUI.

HacTosillee pykoBOACTBO pacrnpoCTpaHsSeTCsl Ha BCE WCMOMHEHUS
Bbluncnutenenn ANIb®, nsrotoBneHHbIx nocne 1 aerycta 2015 roga, u
npefHasHa4YeHo AN U3y4YeHWs yCTpoWcTBa M paboTbl BblYMCIIUTENEW,
a TakkKe COOEepXWUT CBEAEHMs, Heobxoaumble AN 3SKchnnyatauun u
MOBEpPKY.

KoHcTpykuusi Bblumucnutenen JJIb® NOCTOSHHO COBEPLLEHCTBYETCS
npeanpuaTUeM-n3rotoButenemM, nostomy Baw BblMucnvTens MoXeT
UMeTb He3HauuTemnbHble OTNMYMS OT MPUBEAEHHOrO B HACTOSILLEM
[OKYMEHTE OMMUCaHWs, KOTOpble He BMUSIIOT Ha ero MeTporiornyeckue u
TEXHUYECKME XapaKTEPUCTUKK, a Takke paboTOCNOCOBHOCTb.

HMO KAPAT www.karat-npo.ru
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MEPEYEHb NMPUHATbIX COKPALLEHUIA
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6ok NUTaHusl (MCTOYHUK MOCTOSIHHOTO TOKa);

BOAOCYETUMK XOMOAHOM BOAbl UMM ropsiien BoAbl C Au-
CTaHUMOHHbIM BbIXOLOM;

MHCTPYKUMA MO MOHTaXYy BblYUCIIUTENA;

“3MepuTesbHbIN NpeoGpasoBarersb;

HewTaTHaa cutyauus,

nepcoHanbHbIN KOMMbIOTED;

nporpamMmmHoe obecneyeHue;

cpencTea U3MepeHuii;

XONO[HBIN UCTOYHUK;

3KCMNyaTauMoHHas AOKYMeHTauus;

ropadee BOAoOCHabxeHue;

>KM£I,KOKpMCTaJ'IJ'IVILIeCKVIl7I NHOUKATOP;

N3MepUTEnbHbIA NpeobpasoBaTtenb U3GbITOYHOrO

HUA;

13MepuTesbHbIN NpeobpasoBaTtenb pacxoaa;
13MepuTesbHbIi NpeobpasoBaTtenb TemnepaTtypbi;

CYETYMK BaATT-4aCOB (3MEKTPOIHEPTUM);

YCTPOMCTBO Nepefayn AaHHbIX;

XOInofHoe BOAOCHabXeHUE;

3HeprocHabxaroLlas opraHusaums;

VISMGDVITeﬂbeIVI npeo6pasoBaTenb pacxona BoApbl;

nasne-

“3MepuTerbHbIA NpeobpasoBaTtent pacxoda MpUPOAHOro

rasa,

KOMMNNEKT U3MePUTESTbHbIX npeo6pasoBaTenel7| Temnepa-

Typbl,

MOAYJb KOHTPOIA CETEBOro NUTaHUA;

aBTOMaTM3MpoBaHHas cuctema cbopa U nepefayn AaH-

HbIX.

Bbluncnurtenu 3J1b®
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NEPEYEHb ONPEQENEHUNA

U3meputenbHbie npeobpasoBartenu (UM) — nameputensbHble npeobpaso-
BaTenu Boabl (UMPB, BC), rasa (UMPT), Temnepatypbl (UMT, KUMT), naene-
Husa (UMNAO) n anektpoaHeprum (CBY).

UHTepdpeiic nonb3oBaTensi — COBOKYMHOCTb MPOrpaMMHbIX U annapaTHbIX
cpeacTs, obecneynBatoLLyx B3avMoAencTBre Nonb3oBaTens ¢ npubopom.

KoHTakTHbIM nocriegoBaTtenibHbI MHTepdenc RS-232 — ctaHgapT no-
criegoBaTenbHOV AByHANpPaBReHHON nepefayun AaHHbIX MeXZy TePMUHarom n
KOHEYHbIM YCTPOWCTBOM.

KoHTaKTHbIN nocrnepoBaTtenbHbIi UHTepdenic RS-485 — crangapT no-
criegoBaTenbHOV ABYHaNpaBlieHHOW nepefayv AaHHbIX MO ABYXMNPOBOAHOMY
nonyaynrekcCHOMY MHOFOTOYEYHOMY MOCreaoBaTeNbHOMY CUMMETPUYHOMY
KaHany CBsi3u.

KoHdurypupoBaHue (HacTporka) BblYMCnUTensi — BBOA (3anucb) cu-
CTEMHbIX MapaMeTpoB B MaMsTb BbIYMCIUTENS U OObeaVHEeHUe UX B MOACU-
cTeMbl y4éTa, Heobxoammble ANst peanusauuy 3afaHHoM CXeMbl U3MEPEHNS.

MeHI0 BbluMCnUTENs — 3nemMeHT MHTepderica nonb3oBaTens, oTobpaxa-
fowwmii Ha XKW cnmcok apxmBHbBIX 1 HAaCTPOEYHbIX MapaMeTpoB BbIYUCIUTENS,
no3BonsWMA BblIGpaTb ANs MPOCMOTpa W pefdakTMpoBaHusi Tpebyemyio
MHdOpMaLMIO.

Modbus RTU - OTKpPbITbIi KOMMYHWKALIMOHHBIN MNPOTOKOM, OCHOBAHHbIN
Ha apxuTeKType «KMWEeHT-CepBep», NPUMEHsieTCS AN opraHu3auuMm CBs3v
Mexay 9NeKTPOHHbIMK yCTponcTBamMu. Micnonb3yeTcs Ans nepenadn AaHHbIX
Yyepes KOHTaKTHble nocriegoBaTtesibHble MHTepderichl: RS-485, RS-232, onTu-
YecKui nopT (ONTOMNOpPT).

HoMuHanbHas cTtaTuyeckas xapakTepucTuka npeobpa3oBaHUsi — HOMU-
HarnbHO NpuUnMcbiIBaeMasi CPEACTBY U3MEPEHUI 3aBUCUMOCTb MEXIY 3Ha4YeHU-
SIMM BEIIMUMH UMW CUTHANoB Ha BbIXOAE U BXOAE CpeacTBa M3MEPEHWIt B cTa-
TUYECKOM pexXnme, BblpaxeHHas B Buae hopMynbl, rpachuka unm tabnuubl.

OnTUYeckUn NOpT — WHTepdeic nocnefoBaTenbHON AByHanpPaBrneHHON
6GEeCKOHTaKTHON nepefayv AaHHbIX, UCMOMb3YIOWMIA UHPAKPACHBIN ONTUYe-
CKWIA KaHan CBsA3U1, COOTBETCTBYOLWMIA pekomeHaaumsam «M3K 1107. OnTtuye-
CKuii MHTepdeicy. MNMpenHas3HavaeTcs ANs GECKOHTAKTHOrO CYMTLIBAHUSA [aH-
HbIX C BbluMCIIMTENS KOMMboTEPOM Yepe3d COM-nopT unu USB-nopT.

MapameTp HapaboTku — Bpems 6e3aBapuinHoi paboTbl NOACUCTEMbI YYETA
3a OTYETHBIN Nepuos apxMBMPOBaHWsA. Ecnn 3a OTYETHBIM Nepuoa He BO3HM-
kano HewTaTtHbIx cutyaumin (HC), To HapaboTka nogcucTeMbl y4éta 3a 3ToT
nepuop cuutaeTcsi nonHon. Ecnu 3a oTYETHBIM Nepuof Bo3HMKana ogHa umm
Heckonbko HC, To HapaboTka — cumMTaeTcst He NMOSHOM.

MapameTp owmn6kM — 0TOGPaXKaAET CMMCOK HEeWTaTHbIX CUTYaLUUi, KoTopble
BO3HUKamNM 32 OTYETHBIN NEPUOA apXMBUPOBAHUS B NOACUCTEME Y4éTa.

Moacuctema yuyéta (M3MepuTenbHbIM KaHan) — Habop CUCTEMHbIX napa-
MeTpPOB, HEOBX0AMMbIX AN U3MEPEHUS UMK BbIYMCIIEHNS Kakoro-nmbo pecyp-
ca, Hanpumep, KonuyecTBa MOTPeBNEHHON XONOAHOW BOAbI, ropsider BoAbl,
TennoBon aHeprum u T. 4. Kaxgas nogcmcrema yy4éta umeeT napameTp owwmb-
KM 1 napameTp HapaboTku.

HMO KAPAT www.karat-npo.ru
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CepBep — MpOrpaMmMHO-annapaTHbIl KOMMOHEHT BbIMUCIIMTENBHOM CUCTe-
Mbl, COXPaHSAOLLMIA MHEOPMALMOHHbIE PECYPChI U NPELOCTaBNSALLMIA AOCTYN
K HM o 3anpocy.

CucrteMHble napameTpbl (napameTpbl KOHUrypaumum) — Habop dusmnye-
CKVX MapaMeTpoB, KOTOPbIE 3aMnMCLIBAOTCS B NMamsiTb BbIMUCIUTENS NPU ero
KOH(UrypupoBaHum. M3 atnx napameTpoB hOpMUPYIOTCSH MOACUCTEMBI YYETA,
KoTOpble obecneynBatoT y4ET KOMMYHaIbHbIX (AHEPreTUYECKUX) PECYPCOB ANS
3aaHHON CXeMbl U3MEPEHUsI.

Cuctema TennocHaGXeHUsl — COBOKYMHOCTb B3aMMOCBSI3aHHbIX UCTOYHU-
KOB (MCTOYHMKA) TENSOTHI, TENSIOBLIX CETE M NpuBGOPoB TennonoTpebneHus.
Mo cnocoby npucoeamHeHusi cuctem MBC K TENNOBLIM CETSIM, NoApa3aenseT-
csl Ha ABa Tuna:
= 3aKpbiTad cucTeMa TenyocHabXeHUs — Boda, WMAyLAsi Ha Hyxapl
'BC, 3abupaetcs 13 Bogonposofa XBC u HarpeBaeTcs B TennoobmeH-
HUKE BOZOW LIMPKYNMPYIOLLEN B TEMMOBBIX CETAX;

" OTKpbITasi cMcTeMa TEenrocHabGXeHUsi — BoAa, vayllasi Ha HyXabl
'BC, 3abvpaeTcs HenocpeaACTBEHHO U3 TEMMOBBLIX CETEW.

Cxema nsmepeHus — Habop nogcucTemM yyérta, HeobXoaAMMbIX AN peanu-
3auUmMn 3afad y4ETa SHEPreTUYECKMX PECYPCOB, MPUMEHUTENBHO K KOHKPETHbLIM
yCrnoBUsiM NoTpebunTenst 3Hepropecypcos.

TexHONMornyecknin y4€T KOMMyHarnbHbIX PeCypcoB — oOrpefeneHne Ko-
nuyecTBa NOTPEONEHHbIX KOMMYyHanbHbIX (3HEpPreTU4ecknx) pecypcoB C Mo-
MOLLbIO CrielnarbHbIX NpUGOPOB, HA OCHOBAHUM MOKa3aHWii KOTOPbIX KOHTPO-
nMpyeTcs BHyTpeHHee noTpebrnexne sHepropecypcoB, COCTaBNAETCA UX SHEP-
reTuyeckuini 6anaHc, paccuMTLIBAIOTCS yAerbHble SHepreTnieckne 3aTparh.

Y4éT KOMMYHanbHbIX PeCcypcoB — ONpeferneHne KonmyecTsa NnoTpednén-
HbIX 3HEpreTU4ecknx (KOMMyHanbHbIX) pecypcoB ¢ nomolubo CU, Tvnbl koTo-
pbiXx BHeceHbl B PeaeparnbHbii MHOPMALMOHHBIN (hoHA Mo obecneveHuo
e[MHCTBa M3MepeHuii. Ha ocHoBaHWM nokasaHuii gaHHblx CU ocylecTensoT-
Cs1 pacy€Thbl Mexay NnoTpedbuTensmMm n nocTabLLMKaMu SHepropecypcoB.

®dusnyeckne napameTpbl — NPUMEHUTENBHO K BbIMUCIIUTENIO NapameTpbl
obbéma (pacxoga), TemnepaTtypbl, AaBMEHWUS, MaccChl, TEMMOBOW U ANeKTpuYe-
CKOW 3Heprum.

n Bbluncnurtenu 3J1b®
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1. OMUCAHUE N PABOTA
1.1. HazHauyeHue n o6nacTb NPUMEHeHUs

Bhbl
npeg

Bl

yncnutenu AJ1b® (B AanbHeMWweM — BbIMUCAUTENN UM NPUGOPLI)
Ha3HayeHb!:

ANA N3MEPEHNIN BbIXOAHbIX 3NEKTPUYECKUX CUrHarNoB nameputerb-
HbIX NpeobpasoBaTtenelt (nanee W) pacxoga, o6bEma, Temnepa-
TYpbl, A@BMEHNSA, CHETHNKOB INIEKTPUHECKON SHEPTUN;

ansa npeobpa3oBaHusi M3MepPeHHbIX curHanoB MMM B cOOTBETCTBYHO-
e mandeckne BenuyuHbl;

ans pacyéta obbéma M macchl Boabl, 06bEMa NPUPOAHOro rasa,
TENSIOBOW 1 3NEKTPUYECKOW SHEPrvn.

YUCIUTENM MPUMEHSIIOTCS B YCMOBUSIX KPYrIOCYTOYHOW 3KCniyaTa-

ummn Ha obbekTax XKKX, QHEepPreTukn 1N NPOMbILLNIEHHOCTU:

B y3nax y4éTa KOMMyHarnbHbIX PECYPCOB, MHAMBUAYANbHBIX U LieH-
TparbHbIX TEMOBbIX MYHKTaX;

B 9HEPreTUYEeCKMX 1 NPOMbILLNIEHHbIX YCTAHOBKAX;

B MH(POPMALMOHHO-N3MEPUTENBHBIX CUCTEMAX Y4éTa, KOHTPOMs U
YNPaBreHnst SHEPreTUYECKUMM U TEXHONOTMYECKMMI MPOLIECCaMM.

1.2. OCHOBHbIle TEXHUYECKNE XaPaKTEPUCTUKMN

Bhbl

yucnuTenu npeacTaBnsioT cobol MUKPONPOLIECCOPHbIE  U3MEpU-

TENbHO-BbIYVCNIUTENbHBIE YCTPONCTBA C JKECTKO MPOrpaMmmupyemoi
CTPYKTYpOW B 4acTV U3MEpEHUs, pacyeTa v NpeAacTaBlieHNs BbIXOLHOMN
nHdopmaumn. Belancnutenu obnagatot:

YCTaHOBMEHHBLIMU METPONOrMYECKUMMN XapakTepucTUkamu,;

OBYMSI pexxumamu paboThbl: «Monb3oBaTtenbckuiny n « TECT»;
pasnuMYHBIMU BUAAMW BXOAHbIX CUTHANOB, KOTOPblE NMO3BONSIOT U3-
MepATb NapameTpbl pacxofa, TemnepaTypbl v AaBneHns:;
NMoYacoBbIMW, MOCYTOYHBIMU U MOMECAYHBIMU apXMBamu;
BCTPOEHHbIM ONTUYECKUM UHTEpdericom;

BCTpaMBaeMblM1 UHTEPdENCHBIMU MoAynsMKU, obecneyvBaoLLMm
nepepayy AaHHbIX HA BHELLHWE yCTPONCTBa:

= MOAYNSMU KOHTaKTHbIX MHTepdencos RS-232, RS-485, M-Bus;
= Moaynem pagnouHtepdenca KAPAT-929;

BCcTpanBaembiM Mogynem MKCI1, npegHazHa4YeHHbIM A4S KOHTPONs
Hanmumsa HanpshxkeHns Ha UMPB ¢ nuTaHMem OT BHELUHUX UCTOYHU-
KOB;

Xugkokpuctannuueckum mnHgukatopom (PKKW), Ha koTopom 0TOG-
paxalTCs 3HAYEHNs: U3MEPSIEMbIX, apXMBMPYEMbIX U CryXebHbIX
napameTposB.

Bblaucnutenu Bbinyckaotcs B nsiT ucnonHenusix: AIb®-01, SNbd-02,
Albd-03, 3J1bd-04, ANbP-05. McnonHeHns oTnvyaroTcs Apyr oT Apyra:

KONMMYECTBOM U HA3HaAYEHMEM U3MEPUTESTbHBIX BXOOB;

Harnmyvem unm oTCyTCTBEM NOACBETKN akpaHa XKW

= OJIb®-01, 3Jb®-02, 3J1b®-05 BbINyckatoTcst 6€3 NOACBETKY;
= 3JIb®-03, 3JIb®-04 BbinyckaTCA C NOACBETKOWN.

HMO KAPAT www.karat-npo.ru H
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KoMMneKkTHOCTb UCMOMHEHUI BEIYUCIIUTENS MO KOMUYECTBY U HAa3HaYeHWIo
M3MepUTENbHBLIX BXOOOB NpuBeaeHa B Tabnuue 1.1.

Tabnuya 1.1 — Bbinyckaemble UCTIOTHEeHUs 8bl4ucIumernsi

U3mepuTenbHble Bxoabl (noakntovyaembie UM)
WcnonHeHune JifPB (BC)
Bbluynucnutens s
unPr CcBY nnTt mna
2 0
ANbd-01 1 1 2 0
5 0
ANb®d-02 2 1 2 0
5 0
ANbd-03 2 1 4 0
5 0
ANb®-04 2 1 4 4
5 0
ANb®-05 2 1 0 0

Bce ucnonHeHus BbluucnmTens obnagarT BCTPOEHHBIM OMTUYECKUM
nHTepdericom. BectpanBaemble nHtepdericHble mogynu RS-232, RS-485,
M-Bus n KAPAT-929, npeactaenstoT coboit YIL c cooTBETCTBYHOLUM
MHTepdencom, 1 ycTaHaBnuBalTCs Mo 3akady. B Bblmcnutene moxer
ObITb YCTaHOBIIEH OAUH U3 NMepeyucrieHHbIX Bbiwe moaynen. Moaynb
MKCI1 ycTaHaBnuBaeTCsi Ha MECTO 3feMeHTa NUTaHWa U MOXET npume-
HATbCA B KOMOMHALUM C HTEPdENCHBIMU MOAYAMM.

TexHu4eckne XxapakTepucTUKL BbIMMCNIUTENS NpyBeaeHbl B Tabnuue 1.2
Ta6nuya 1.2 — OcHosHble MexHUYecKue xapakmepucmuku

3HauyeHue
HaumeHoBaHMe xapaKkTepucTUKU
XapaKTepUCTUKU

HanpsikeHne nMTaHUA OT BCTPOEHHOrO anemMeHTa, B 3,6
Fa6apuTHble pa3mepbl (ANUHA X LWWPUHA X BbICOTA), MM, 178x125x70
He Gonee
Macca, kr, He 6onee 0,7
Pa6ouue ycnoBus akcnnyatauum:
= TemnepaTtypa OKpyxawLlero Bosayxa, °C 1-55
= OTHOCUTeNnbHas BNaXHocTb Npu Temnepartype 35 °C, %,

He Gonee 80
= atmocdepHoe aaBneHue, klla 84 —106,7
CpeaHAs HapaboTKa Ha OTKas, 4, He MeHee 75000
CpepHui cpok cnyx6bl, neT, He MeHee 12

BblyncnuTenb BbIMOMHEH MPOYHBIM K BO3AEWCTBUIO CUHYCOMAANbHON
Bnbpaummn yactoTtor ot 10 go 55 'y ¢ amnnuTyaoM cMelleHns He bonee
0,35 mm no FOCT P 52931.

CTeneHb 3aLnTbl 060MOYKM BIMUCAUTENS OT NOMagaHust Mbinv U BoAbl
no FOCT 14254 — IP65.

Bbluncnurtenu 3J1b®
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BHeLUHW BUA BbIMMCIIMTENS MPEACTaBMEH Ha pucyHke 1.1.

| Sy

ec
3be-01
rom— ancacush W
00303207

MEHIO BBOA

PucyHok 1.1 — BHewHul 8ud ebiqucnumerns 3/Ib®

1.2.1. XapaKTepuCTUKWN 3NeKTponuTaHus

MuTaHve BbIYMCIUTENS OCYLLUECTBNSETCH OT BHYTPEHHEro MCTOYHMKA
NMOCTOSIHHOIO TOKa — NUTMeBo 6aTapen HanpshkeHnem 3,6 B + 0,2 B:
= B Bbuucnutensax 3Jb®-01, 3NbP-02, 3J1bP-05 ncnonbayetcst nu-
TneBas 6aTapes Tunopasmepa «AA» éMKocTbio 2,1 A-y;
= B BbluucnuTensx 3J1b®-03, 3J1b®-04 wncnonb3yeTtca nutmnesas ba-
Tapes Tunopaamepa «C» éMKOCTbIO 7,2 Ary.

Pecypc HenpepbiBHOW paboTbl 6aTtapen BbIMMCIUTENS COCTaBNsEeT He
MeHee 4 neT, nNpy ycrosun cobniofeHNs creayoLwmnx orpaHuyeHui:
= BpeMs CYMTbIBAHUS OaHHbIX Yepe3 ONTUYECKUI MOPT WU UHTEp-
delncHble MOAYNKN He AOMMKHO NpeBbiath 30 MUHYT B MecsL;
= BpeMs NpoCMOTpPa AaHHbIX Ha akpaHe XKW He JomKHO npeBbiwaTh
2 yacoB B MecsL,.

Mpn yctaHoBneHHom B Bbluucriutene MKCIT pecypc HenpepbiBHOM
paboTbl npubopa 6e3 nogkntoyeHus k cetn (220 B, 50 'u) coctasnseT, B
cpeaHem, 0,5 roga (B MKCI ucnonb3ayetcs nutneBas 6atapest EMKOCTbIO
1,4 A-y). Moatomy, npu Hannymm B Bbluncnutene MKCI1, Heobxoammo
perynsipHo NPOBEPSATb HaNM4Me NUTaHns B CETU

1.3. OCHOBHbIe MeTPOSIOrM4YecKkne xapakTepmucTmkm

Bbluncnurens o6r|a,qaeT YCTaHOBJIEHHbIMU MeTpOosiorn4eCkumMmn
XapakTepucTtukammn, Kotopble npeacrtaBlieHbl B Tabnuue 1.3.
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Tabnuya 1.3 — Memposozudyeckue xapakmepucmuku ebiyuciumersi

HaumeHoBaHMe xapaKTepucTUKU SLERELTD
P P XapaKkTepucTUKu

Eganasou n3mepeHuii n Nnpeobpa3oBaHunii B TemnepaTtypy, MuHyc 50 — 150
[Ounana3oH usmepeHuii 1 npeobpasoBaHuii B pasHOCTb TeM- 3_147
nepatypsl, °C
[Ounana3oH uamepeHuu 1 npeobpasoBaHui B aaBnexnune, MMa 0-2,5
[nana3oH namepeHui n npeobpasoBaHuii B 06BLEM M Maccy 10— 107
BOAbI, m® (7
[Onana3oH uamepeHur 1 Nnpeobpa3oBaHUN B ANeKTPOIHEP- 10%- 107
rvio, KBt
[Onana3oH uamepeHur 1 npeobpazoBaHnin B 06 bEM npupoa- 10%-107
Horo rasa, m°
[Onana3oH uamepeHui 1 npeo6bpa3oBaHU B TENNOBYO 10%-107

3Hepruto, Mkan

Mpenensi fonyckaemMoit abConoTHOW NOrpeLHOCTHA NpU U3-
MepeHuu anekTpuyeckoro conpotuBnenus UMT n npeobpa- +0,15
30BaHUM B TeMnepaTypy, °C

Mpenensi aonyckaemMoit abConoTHOW NOrpeLHOCTA NpU U3-
MepeHUn pasHoCTU ConpoTuBneHus komnnektoB UMT n +0,04
npeo6pa3oBaHUu B pa3HOCTb TeMnepaTypbl, °C

Mpepenbl gonyckaemow NpuBeAEHHON NOrpPeLHOCTH NpU
namepeHumn cunbl Toka UM gaBneHus n npeobpasoBaHuu B +0,1
AaaenexHue, %

Mpepensl onyckaemon OTHOCUTENbLHOM NOrPeLLIHOCTY NpU
VU3MepeHUn U Nnpeo6pa3oBaHUM KONUYECTBA UMNYNLCOB, He

. +0,04
MeHee 2500 MnynbcoB, B 06 bEM BoAbl, NPUPOAHOrO rasa u
3NEeKTPUYECKYIo aHeprut, %
MNpeaensi gonyckaemoi OTHOCUMTENbHOW NOrpPeLHOCTH pac- +0415

4yéTa Maccbl BoAbl NO U3MepeHHbIM curHanam UM, %

+(0,5+A tyn/A 1),

Mpepenbl AonyckaeMoi OTHOCUTENLHO no- rae: Aty — MAHUMANLHOE 3Have-
rPEeLHOCTM pacyéTa TeNOBOM IHEPrumM MO U3- | Hue pasHocTn TemnepaTypbil, °C
MepeHHbIM curdanam UM, % A t— u3MepeHHoe 3HauYeHne

pa3HocTu TemMnepaTypsl, °C

Mpepenbl AonyckaeMoro CyTO4HOro xoaa 4acos, ¢ +5

1.4. XapakTepUCTUKN BXOAHbIX CUTHaNoB

CxeMbl nogknoveHns nepsudHbix UM Kk BbluucnuTento npuseaeHsl B
MpunoxeHun B HacToswwero pykoBoacTaa.

. Bbluncnurtenu 3J1b®
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1.4.1. XapaktepucTuku BxoaHbIx curHanos UMNPB, UMPIT, BC n CBY

Bbliuncnutens ana noaknodexdua UMPB, UMPI, BC n CBY obnagaet
YyHUBEpCcanbHbIM UMMYNbCHLIMU BXOAaMW, KOTOpbIe MPUHUMAIOT [iBa TUNa
YMCMOMMMYMbCHBIX CUTHAMNOB «CYXOW KOHTaKT» WUIU «NOTeHUMarbHbIA Bbl-
X04» CO CNeAyHLLMMUN XapaKTePUCTUKaMMU.

CurHan Tuna «CyxoW KOHTaKT» (MM «OTKPbITbIA KOMNIEKTOP»):

= ONWUTENbHOCTb UMMYyNbCa, HE MeHee

= yacToTa crefoBaHusi UMMNyrbLCOB, He boree........... .. 18Tu;

= COMpPOTMBIIEHME B COCTOSIHUM «3aMKHYTO», He bonee....... 50 kOwm;
= COMPOTMBIIEHNE B COCTOSIHUWN «Pa30MKHYTO», He MeHee... 700 kOMm.

CwurHan Tvna «noTeHuuanbHbIi BbIXO4y:

" ANUTENBHOCTb UMMYMBCA, HE MEHEE. .. .c.vteieeeeieaiaaennn 5 Mc;
* yacToTa criefoBaHus UMMynbCoB, He Bonee..................... 100 Iy;
®  YPOBEHb NMOTMYECKON EONHULBI. ............... .ot 1,9 no 4,0 B;

" YPOBEHb NOMMYECKOrO HYMS, HE BOMEE.......vvviiiniiiinenn. 0,8 B;

[Mpn aTOM anekTpuyeckne Lenu BbIXOAHbIX curHanoB CBY gomkHbl
UMEeTb ranbBaHWYECKyH0 pasBsi3Ky OT KOHTPONMPYEMOW CeTu.

1.4.2. XapakTtepucTuMkun BxoaHbix curHanos UMNT, KUNT

[nsa n3amepenns TemnepaTypbl TENMOHOCUTENS U OKPYXatoLLero Bo3ay-
Xa K BblYMCNUTENIO NOAKIOYATCA NNaTMHOBBIE TEpMOnpeobpasoBaTenu
conpoTuBneHus knacca A nnu B ¢ HommHanbHbiM conpoTtusneHnem 100,
500 nnm 1000 Om no MOCT 6651-2009.

1.4.3. XapaktepucTuKu BXoAHbIX curHanos UMAQ

[na nsmepeHusi M36bITOYHOTO AABIEHUS K BbIYMCITUTENIO MOAKMHOYAIOT-
¢ M3mepuTenbHble NpeobpasoBaTenn M3GLITOYHOrO AaBMNEHUS C BbIXOA-
HbIM TOKOBbIM curHanom 4-20 MA no FOCT 26.011.

1.5. XapakTepuCcTUKN 3NEeKTPOMarHUTHOM COBMECTUMOCTH

Bblymcnutenn yctonumBbl K CriedylolMM BuAaM  SNEeKTPOMarHUTHbIX
nomex:

*  BO3AYLUHbIM 3neKkTpocTatuyecknm paspsigam no FOCT 30804.4.4.2,
C napameTtpamu, onpenenéHHeiMn pasgenom 5 TOCT P 51649 un
6.15 TOCT P EH 1434-4;

" paguoyacTtoTHOMY anekTpoMarHutHomy nonto FOCT 30804.4.4.3,
C napameTtpamu, onpenenéHHeiMn pasgenom 5 FTOCT P 51649 un
6.17 TOCT P EH 1434-4;

"  BO3AEWCTBMIO BHELUHEr0 MarHUTHOTO TOMs  HamnpsKeHHOCTbIO
400 A/m, 06pa3oBaHHOrO NepemMeHHbIM TOkoM YactoTomn 50 Iy,

Bbluncnutenn yctonumBbl K AMHAMUYECKMM U3MEHEHUSIM HanpsiKeHUs
anekTponutanusa no FOCT P 52931.
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1.6. YcTpOMCTBO M MeToaMKa U3MepeHun
1.6.1. YcTtponicTBO

MpuHUMNManbHoe YCTPOWCTBO BbIYMCIUTENS MOKa3aHo Ha pucyHke 1.2.
Beluncnutens  npucrnocobneH  Ans  HacTeHHoro MoHTaxa. Kopmyc
npubopa M3roToBMeH 13 yAaponpOYHOro NnacTuka n COCTOUT U3 BEPXHEN
1 HKHEN YacTu. B BepxHen yacTu kopnyca pacnonaraeTcs aN1eKTPOHHbIN
MoAaynb BblYMcnuTens, nosuuma 17. HwxHAA yvacTb koprnyca obpasyeT
MOHT@XHbI OTCEK, B KOTOPOM pacronaraetcsi KOMMYHWUKaLMOHHbIN
MOAYIb W 3aNeMeHT nuTaHus, noauums 10.

BepxHsist ¥ HUKHUE YacTU BbIYUCTIMTENST BMEKTPUYECKU COEAVHSATCS
mexay coboi coeduHUTENbHbIM pasbéMom, nosuuus 9, u npu cbopke
npubopa repmMeTU3VNPYHOTCA CUMMKOHOBLIM  YMMOTHUTENEM, W ABYMS
HeBbINaaawLWMMM BUHTaMK, nosavums 15.

BQPXHHR Yyacme eklqucnumensa

13

O6pamHasn
cmopoHa

VBOCWICRa KPR THH RO

PucyHok 1.2 — Yempoticmeo eblqucriumerns (Ha4aso)
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HuxHas yacms esiqucnumens 10

SN - 04
02843415

1 — )KKU ebiqucnumens; 2 — Haknelka ¢ 3a800CKUM HOMepoM rnpubopa;
3 — Knasuwu yrnpaeneHus; 4 — knaguwu Hasuzauyuu; 5 — onmuyeckul
mopm; 6 — Kopryc eknadblwa; 7 — cxema «[10OKMoYeHUe nep8uyHbIX
npeobpaszosameneli»;, 8 — 3awumHas nnomba € OMMUCKOM
rogepumernbHo20 Kretma;, 9 — coeduHumenbHbll pa3bém; 10 — mecmo
pasmeweHusi anemeHma numanusi (unu MKCIT); 11 — kabesibHbIl 8800;
12 — nnama nodkmwYeHul; 13 — omeepcmusi, ucrnornb3yembie npu
nrombuposaHuu  ebiqucriumerns; 14 — nepeknoYamesnb  PEXUMO8
pabomsi; 15 — suHmM Heebinadarowjuli; 16 — mecmo ycmaHosku mModyrnel
uHmepgpelica; 17 — nedamHasi nnama ¢ 31eKMPOHHbIMU KOMITOHeHmMamu

PucyHok 1.2 — Yempoticmeo ebiqucriumerisi (OKOH4YaHue)

Ha nvueBoi cTopoHe koprnyca BbIMUCUTENS PACONOXeHbI:

= XugkokpucTannuyeckuit naaunkatop (KKW), nosumuus 1;

" Hakneuka (C 3aBOACK/M HOMEPOM W UCMOSTHEHNEM), NO3NLMS 2;

®  BCTPOEHHbIN ONTUYECKMIA MOPT, NO3nLMS 5;

" KNaBWLLW yNpaBfieHusi, No3unumsa 3, W KNasuwy HaBuUraumm, nosu-
ums 4, obpasytolme 6ok ynpaBneHus.

HMO KAPAT www.karat-npo.ru
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C ofpaTHOii CTOPOHbl BepXHssi 4acTb Kopryca BblMMCIUTENS
3aKpblBaeTCs BKaAbILLEM, NO3ULMs 6. Bknaabill coeMHSIETCS C BEPXHE
YacTblo Kopryca npu NOMOLLY 3aLénok, 06pa3sysi U3MepUTenbHbI OTCEK,
B KOTOPOM HaxOAWTCS 3MeKTPOHHbIA Momynb npubopa, nosuums 17.
CoepavnHeHne 3rMeKTPOHHOTO  MOAYMsi C  NnaTod  MOAKMOYEHUN,
nosvumusi 12, MpouCXoauT Npy MomoLuM pas3béma, nosvums 9, BuIka,
KOTOPOro BMOHTMpOBaHa BO BKMafbill. Ha TbinbHYIO CTOPOHY BKNabiLua
Hakneusaetcs cxema «[llofkroyeHve nepsuYHbIX npeobpasoBaTtenein»
(ons gaHHOTO TWMa WCMOSHEHWs! BbIMMCAWUTENS), NO3uUuMa 7, KoTopast
nokasbiBaeT HasHa4YeHWe KOHTAKTOB MnaTbl MOAKIOYEHWIA. 3aluTHas
nnomba C OTTUCKOM MOBEPUTENBHOrO Kreiima, nosuuust 8, Takke
HaKMNenBaeTCcsl Ha ThiTbHYIO CTOPOHY BKMAAbIW@, W CRYXWT ONs 3alnTbl
3MEeKTPOHHOTO MOAYNS OT HECAHKLMOHUPOBaHHOTO AOCTYNa.

HwxHsAs YacTb kopnyca BbluMCnUTENs 0Bpa3yeT MOHTaXHbIA OTCeK, B
KOTOPOM PacnoSOXeHbI:

= 3neMeHT NuTaHus BbluncnuTens unu moayns MKCI, nosuuus 10;

= nnata nogKmYeHun, no3vumsa 12, coegnHEHHas C PO3eTKOW
COeUHUTENBHOrO pasbeémMa, no3vums 9. Ha nnaTte nogknoyeHuin
yCTaHOBIEH nepekntoyatens pexuma TECT, nosvums 14;

=  yNnoTHsemble kabenbHble BBOAbl, no3uvuusi 11. Konuuectso
KabenbHbIX BBOAOB Konebnertcs ot 3 0o 6 WTyK, B 3aBUCMMOCTH OT
MNCMNOMHEHWS BbIMUCTIUTENS;

= MeCTO Ansi YCTaHOBKU MHTepdeNCHbIX Modynen, nosuums 16.

[abGapuTHble 1 NpUcoeaNHUTENbHbIE pasMepbl BbIYUCIUTENS NOKa3aHbl
B [PUJIOXXEHUN A, o6o3HayeHune u pacnosfiokeHne KIeMMHbIX
coeguHMTENEN Ha nnaTte MOAKMIOYEHUA AN PasfuyHbIX UCTOMHEHUN
BbluMcnuTens npusogsatca B NMPUTTOXEHUN B.

BblyncnuTenb MoCTaBnsieTCs C 3aBOAa C OTKMOYEHHBIM 3SIEMEHTOM
nuTaHus Bo m3bexaHue ero npexaeBpPeMEHHOro paspsiga B npouecce
XpaHeHUsi U TPaHCMOPTUPOBAHWS.

1.6.2. MeToauka namepeHumn

MpuHUMN OEenCTBUS BbIYMCIMTENEN 3aKIOYaeTCsl B UBMEPEHUN CUTHA-
noe UM temnepaTypbl, AaBneHusi, pacxoga BoAbl, o6bEMa NpupoaHoro
rasa v aNeKkTpU4EeCcKon 3HePrnm, NpeobpasoBaHNM U3MEPEHHBLIX CUrHANoB
B U3MepsieMble BENUYMHbI; COXPaHEHNM NOYACOBbIX, MOCYTOYHBLIX U NMOMe-
CSIYHbIX 3HAYEHMWI U3MEPEHHbIX BENMYMH B NaMsATU BblMUCIIUTENS B BUAE
apX1BOB, BKIMOYAIOLLMX AATy 1 BpeMsi KOPPEKTHOM paboThl 3a nepuog ap-
XVBUPOBaHUSI.

HomuHanbHas  ctatudeckas — xapaktepuctuka  npeobpasoBaHus
conpotumeneHust KUMT (UMNT) B nokasaHus TemnepaTypbl COOTBETCTBYET
VHTEPMNONSAUMOHHBIM  ypaBHeHnsaM no [OCT 6651 npu 3HaveHusx
TemnepaTypHOro KoadduumeHTa ConpoTMBIEHUS:

Wioo = 1,391 u W1oo = 1,385
20e: W1go — memnepamypHbil KO3ghchuyueHm cornpomueneHust.
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HomuHanbHasi ctaTudeckasi XxapakTepuctvka npeobpas3oBaHus uYmc-
NIOUMMNYNbCHOrO curHana pacxopa (obbema) TennoHOCUTENS B MOKa3aHWs
o6beMa COOTBETCTBYET BbIPaXEHUIO:

V=n-S: 1000
e0e: S — eec umnyrnbca, n/umr;
N — YUCITI0 UMIYIbCO8, MPUHAMOE 3a UHMep8arsl apXxusupo8aHusi;
V — 06BEM mennoHocumens, M°.

HomuHanbHas ctaTnyeckass xapakTepucTuka npeobpasoBaHnsi TOKOBO-
ro curHana WIMQ B nokasaHWs M3ObITOYHOrO [AaBMEHUSI COOTBETCTBYET
BbIpaXXEHUIO:

P=(Po+ (Pmax—Po)-(1—4)): 16
20e: | — usamepsiembIl sr1ekKmpuyecKuli mok, MA;
Pmax — 8epxHull npedesn duanasoHa uamepeHusi 0asneHus, Mla;
Po— HuxHul npeden Ouana3oHa usmepeHus 0asneHusi, Mla;
P — uzbbimoyHoe dasneHue, Mlla.

OnpepeneHre MaccoBOro pacxoda OCYLLECTBIAETCS B COOTBETCTBUM C
BbIpa)KeHNEM:
G=V-p
20e: V — 06bEM mennoHocumens, M*;
p — NIOMHOCMb menoHocumensi 8 mpy6onposode, Mo KOmopomy
paccyumsigaemcs 06u6m V, T/m%;
G — macca merinoHocumens, T.

OnpepeneHne konuyecTBa MOTPeGNEHHON TEMNOBOW 3Heprun Q ocy-
LLeCTBNSAETCH B COOTBETCTBUN C BbIPaXEHUEM:
Q=V-p-(h7-hy)
20e: h 71— aHmanbnus eodkl 8 nodarowem mpyborposode, [kan/t;
h N — sumanbnusi 800k 8 06pamHom mpybornposode, kan/T;
Q — nompebnéHHasa mennosasi sHepausi, [Kar.

BbluMcneHuss NNOTHOCTM U 3HTanNbNMU NPOU3BOASTCS BbIYUCIUTENEM B
cooTBeTcTBMM C MU 2412-97.

HomuHanbHaa craTudeckasi xapakTepucTtuka npeobpasoBaHust unc-
noumnynbcHoro curHana CBY B nokasaHusi noTpebGneHHon anek-
TPO3HEPTUM COOTBETCTBYET BbIPAXEHUIO:

C=n:P
20e: P — nocmosiHHasi cuémyuka eamm-4yacos, umn/(kBm- u);
N — YUCII0 UMIYIbCO8, MPUHSIMOE 3a UHMep8arsl apXusupos8aHusi;
C — nompebnéHHasi anekmpu4yeckasi aHepausi, KBm- 4.

B npouecce paboTbl BelMUCAUTEND:

" Ha UuUMdPOBbLIX BXOJAX HENPEpPbIBHO UM3MEpsieT  KONMYecTBO
MMnynbcoB, npuweawunx ot UMP (CBY);

" Ha aHarnoroBblX BXOAaX OAWH pa3 B MWHYTY M3MepseT 3HaYeHust
conpotusnenusi ot KUMNT (UMT) n cunel Toka ot UMM,

Mcxopa ns N3MEPEHHbIX 3HaYeHun COnpoTUBIIEHUA, CUIbl TOKa U KONn-
4YecTBa NPUHATbIX UMMYJIbCOB BbIYUCIUTENb €XEeMUHYTHO pacCyUTbIBaeT
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eXEeMUHYTHble npupalleHnss obbeéma (Macchl) TEMMOHOCUTENS, a Takke
notpebnsiemon TENMOBON 1 3NEKTPUYECKON SHEPTUN.

BbramcnuTtens dopmMmpyeT novacoBble apXvBbl MYyTEM BbIYUCIEHUS:

= CpedHMX 3HaYeHWn U3MepsieMbIX pa3 B MWHYTY napaMeTpoB
TemnepaTtypbl U AaBreHUs;

= CYMM MWHYTHbIX MpupalleHnn obbéma (macchl), TennoBou U
NEKTPUYECKON SHEPTUN.

AHanornM4yHo hopMMPYHTCSt MOCYTOYHbIE U MOMECSIYHbIE apXVBbI:

" 10 OKOHYaHWUM CYTOK M3 MOYACOBbLIX 3anucei CO3[aETCs 3anvch B
NMOCYTOYHOM apXu1Be;

= 0 OKOHYaHUM OTYETHOTO Mecsila M3 MOCYTOYHbIX 3anucen
hopMUpyeTCs 3annchb B MOMECSIHHOM apXvBe.

[ata apxuBHOW 3anuncu (MeTka BpemeHwn), oTobpaxaemas Ha XKW BbI-
yucnuTens, UMeeT cneayrowme opmaTbl:
= XX (geHb). XX (mecsu). XX (4ac) — ons no4acoBOro apxuBa;
= XX (geHb). XX (mecsu). XX (rog) — A4nst NocyTOYHOrO U MOMECSHYHO-
ro apxvBea.

[nsa noyacoBoro apxmBa fata apXUBHOWN 3amnMcu COOTBETCTBYET AaTe
M BpeMeHM Havasna nepuoga HakonneHus gaHHbIX. Hanpumep, 3anvcb
«14.08.15» o3HayaeT, YTO HaKoMneHne AaHHbIX Npoucxoanno 14 aerycta
¢ 15 yacos 00 MMHYT 0 15 YacoB 59 MUHYT BKITHOUUTENBHO.
3anMcb B apxuBe BbIMWMCMUTENs BO3HWMKAET B Havane nepvoga
HaKkonmneHusi AdaHHblX, npu 3tom Ha XKW oTobpaxawTcs cpefHue
3HAYEHVS1 U3MEPSIEMbIX W  HaKannMBaemble 3HAYEHUST  MUHYTHbIX
npupaLeHnii BblYUCIISIEMbIX NapaMeTpoB. Takas 3anucb HasbiBaeTcst
He3aBepLUEHHOMW UMY TEKYLLEN 3anucbio.

[na nocyToyHoro apxuBa [Jata apxuBHOM 3anucu  TaKke
COOTBETCTBYEeT jgaTe Havana nepuoga HaKOMJIeHUsi AaHHbIX.
Hanpumep, 3anucb «15.08.15» o03HayaeT, YTO HaKOMMEHUS AaHHbIX
npoucxoguno 15 asrycta 2015 roga ¢ 00 yacos 00 MuHyT o 23 4acos 59
MUWHYT BKIMOYUTENBHO.
3anncb B apxvBe BblMUCIUTENS BO3HWKAET B Hayane nepuoga Hakonne-
HUS1 aHHbIX, B He3aBepLUEHHON 3anncy Ha XK oTobpaxatoTcst cpeaHme
3HaYeHVs N3MepsIEMbIX Y HakannMBaeMble YacoBble 3HAYEHWs BbIYMCIS-
eMbIX MapamMeTpoB.

[Ins nomecAYHOro apxmBa fjaTta apX1BHOW 3anMcy COOTBETCTBYET Aa-
Te OKOHYaHWA MNepuoAda HaKOMSEeHUA AaHHbIX. Hanpumep, 3anucb
«31.07.15» 03Ha4aeT nepwog HakonneHus aaHHblx ¢ 1 nonsa 2015 roga ¢
00 yacos 00 MuHyT no 31 nons Ao 23 YacoB 59 MUHYT BKIOYUTENBHO.
[ata Hayana OTYETHOro MecsiLa SIBMsieTCsl HacTpauBaembiM napameT-
poM 1 MOXeT BbITb Ynucriom oT 1 go 28. Ecnu napameTp «AaTa Hayana
OTYETHOTO Mecsilla» YCTaHaBIMBAETCS WHbIM, OTIIMYHBIM OT E€AMHWULbI,
Hanpumep, paBHbIM 20, TO 3anUC METOK BPEMEHW B NMOMECAYHOM apXu-
Be 6yayT cnegyowmmm: «19.07.15», «19.08.15», «19.09.15»... Tak 3a-
nucb «19.08.15» o3HayaeT nepuod HakonneHus AaHHblx ¢ 20 nons 2015
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roga c 00 yacos 00 muHyT no 19 aBrycta 2015 roga oo 23 yacoB 59 mu-
HYT BKMIOYUTENBHO.

3anucb B apxmBe BblYMCIIUTENS BO3HWKAET B Havane nepuoaa Hakonsne-
HUSI AaHHbIX. MeTka BpemMeHW B He3aBepLUEHHON 3anmcy oTobpaxaeTcsi B
BuAe Tekylwen gatbl, npu atom Ha XKKW otobpaxatoTca cpefHve 3Have-
HUS! ©3MepsieMbIX U HakanMBaemble CyTOYHbIE 3HAYEHUS BbIYMCTIIEMbIX
napameTpoB.

HesaBepLléHHble apxvBHble 3anucy (TeKyLui: Yac, AeHb, Mecsil) He-
[OCTYMNHbI ANS CYNTLIBAHUS NO MHTepdencam nepejayn daHHbIX U 0T06-
paxarTcs TonbkKo Ha akpaHe XKW Bblumcnutens. 3aBepLUEHHble apXuB-
Hble 3anncn AOCTYMHbI A5 CYNTbIBAHUS:

= Yyepes ONTUYECKUI MopT;

= Yepes BCTpauBaeMbln MHTEPAENCHbBIN MOAYIb;

= BM3yanbHO Ha akpaHe XKKN.

1.7. OToGpaxeHne napameTpoB
1.7.1. OTOoGpaxeHne MrHOBEHHbIX 3HaYeHUMN

MeHto TekyLUMX (MrHOBEHHbIX) 3Ha4YeHui npeacTaBnsieT cobol Cnmcok
napameTpoB, 06beAMHEHHBIX B noacucTemsl y4éta. Cnucok HacTpausa-
eTcsa Npyu KOHUrypupoBaHUM BblYMCIMTENS. B 3aBMCUMOCTU OT CXeMmbl
nsmepenusi, Ha XKW Bblumcnutens MoryT otobpaxarbCsi MTHOBEHHbIE 1
NPUBEAEHHbBIE K Yacy 3HaYeHWS CrieAyoLnx napaMmeTpos:

*  Temnepatypbl TennoHocutens (Boabl) B Tpybonpososae;

" pa3HOCTW TemnepaTypbl BOAbl B MojarolieM u obpaTHoOM Tpybo-

nposoze;

= 0bGbeMHOoro (MaccoBoro) pacxoaa Bofbl, NPUBEAEHHOIO K Yacy;

= pasHocTM 06bEMOB (Macc) BoAbl B noaarwlLemM u obpaTHoM Tpy6o-

npoBofe, NpPMBEeOEHHON K Yacy;

= Konu4yecTBa NOTPEBNEHHON TENSOBOW SHEPTUN, NPUBEAEHHON K Ya-

cy (TennoBas MOLLHOCTb);

®  pPa3HOCTV TEMmnoBbIX SHEpPrii BOAblI B Mojawoliem u obpaTHoOM

TpybonpoBoae (AnNs OTKPbITOM CXEMbl OTOMMEHMUS), NPUBEAEHHON
K yacy;

= OEeKTPUYECKOM MOLLHOCTH;

= [JaBreHusi TeNNoHocuTens (Tonbko ans sblaucnutens ANbd-04);

= 06BEMHOro pacxoa NpPMPOAHOro rasa, NPUBEAEHHOTO K Yacy;

= TemnepaTypbl HapyXXHOro BO3Adyxa (TOMbKO ANS BbINUCIUTENEN

ONb®-03 n 3NbP-04).

1.7.2. OTOGpaxeHne apxXMBHbIX 3HAYEHUN

Bbluncnutens HakannvMBaeT M COXpaHseT JaHHble O 3Ha4YeHUsX u3me-
PEHHbIX 1 BbIYUCMIEHHbLIX NapameTpoB B apXxuBe, KOTOPbIN MMeeT creay-
fOLLYIO CTPYKTYpPY:

" [OYACOBOM @PXMB.....cuniritininaenenanaanns 960 3anucen (4acos);
" MOCYTOYHBIN @PXMB.....cvnieaenanenneenanennns 128 3anucemn (cyTok);
" [OMECSYHBIA @PXUB......cvnieeeineinenannenes 37 3anucen (mecsiLeB).
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B nomecsyHOM apxvBe BblMMCMUTENb, B 3aBUCUMOCTW OT HACTPOWKW,
COXpaHsieT:
= WM 3HaYeHUs MapameTpoB TEMIOBOW 3Heprun, obbEéma, macchl,
HaKoMMeHHble HapacTaloLWUM UTOTOM Ha Hayarno OTYETHOro Mecsila
C MOMeHTa MnocrnefHen O4YUCTKN apxvBa — MHTerpanbHbIA NoMecsay-
HbI apXuB;
* WM 3HaYeHUs MapameTpoB TEMOBOW 3Heprun, obbEma, macchl,
HaKOMMEHHbIE 32 OTYETHBIN MECAL, — MOMECSYHbIV apXMB.
3HayeHnss napameTpoB TemnepaTypbl M [OaBreHus B oboux apxuBax
COXPaHSAITCS Kak CpefHNe 3a OTYETHbIA MecsiLL.

ApXu1Bbl BbIYUCIUTENS, B 3aBUCUMOCTU OT €ro UCMOSIHEHNS 1 BblbpaH-
HOWM CXeMbl U3MEpPEeHUsi, MOTyT BKIoYaTb B Cebsl 3HaYEHWs criefyroLmx
napameTpoB 3a OTYETHbLIN NepUoA (MHTepBan apXMBUPOBaHMUS):

= noTpebneHHON TEMNOBOW 3HEepruy;

= Pa3HOCTV TENnOBbIX 3HEPruii BoAbl B nodaroLiem v obpaTHoOM Tpy-

6onpoBoae;

= 06béma (Macchl) npolleaLleli no Tpybonposoay Boabl;

= pasHOCTU 06BLEMOB (Macc) BoAbl, MpoLueaLen no nogarLLemy n oo-

paTHomy TpybornpoBoay;

= 06béma, npolueailero no Tpybonposoay NPMPOAHOrO rasa;

= CcpefAHee 3HayeHVie TemMnepaTypbl BOAbI, NPOLLEALLEN No TpyGonposoay;

= cpegHee 3HayeHWe pasHOCTM TemnepaTypbl BOAbl B Moparolem u

obpaTHoMm TpyGonpoBoae;

= CcpefAHee 3HaYeHWe AaBneHns B Tpybonposoae;

= KOMMYECTBO NOTPEONEHHOW 3NEKTPUYECKOW SHEPTU (MO KaxKaoMY 13

Tpéx TapudoBs);

= cpefHel TemMnepaTypbl HapyXHOro BO3AyXa;

= BpeMeHU HapaboTku Ans KaXJ0N HAaCTPOEHHOW NOACUCTEMbI YYETa;

= napameTpa OLNBKM (ECnN TaKOBOW NPUCYTCTBYET) ANs KaXaon noa-

cucTeMbI y4éTa.
MapameTpbl HapaboTkM U OWKNBKM UHANLUMPYOTCA Ha akpaHe YKKW Bbi-
YUCNUTENs B peXxume anbTepHaTUBHOro oTobpaxeHus mHgpopmaumm
(cmoTpuTe pasgen 2.2 pykoBoACTBa).

BpeMﬂ XpaHeHnA OaHHbIX B NaMATU BblYUCIIUTENA HEe OrpaHUYeHo.

1.7.3. OTOGpaxeHMe napameTpa oLINGKK

[MapameTp owmnbkn NpeacTaBnaeTcs NOCPEeACTBOM Hanuums kogos HC,
oTOOpaxarwLmxcss Npu  NpoCMOTPe MOCYTOYHOrO U MNO4acoBOro
apxvBOB, a Takke — MeHIo TeKylmx 3HavyeHun. Kog HC ykasbiBaeT Ha
NPUYNHY BO3HUKHOBEHUS HELLITaTHON CUTYyaLuK.

Bblucnutens pernctpupyeT u otobpaxaeT crnegytolime HewTaTHble
cuTyauuu:
" un3mMepsieMasi TemnepaTypa BbIXOAWUT 3a YCTAHOBMEHHbIN Auana3oH
N3MepeHun;
= Temnepatypa B o6paTHOM TpybGonpoBoae NpeBbILLaeT TeMnepatypy
B COOTBETCTBYyHLLEM (0bpaTHOMy TpybomnpoBoay) nodaroLlem Tpy-
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6onpoBoge;

N3MepsieMbln Pacxof, TENMOHOCUTENS BbIXOAUT 3@ YCTAaHOBMEHHbIN
OmnanasoH U3MepeHui;

n3mepsieMoe JaBrieHne BbIXOAUT 3a YCTaHOBIIEHHbI AMana3oH us-
MEepEHUN;

noBpexaeHne nameputenbHbix kaHanos UMT, UM,

OTCYTCTBME OCHOBHOIO NUTAHWS BbIMUCANTENS (pPasMblkaHne Koprny-
ca npubopa)

pa3psia 6atapen nuTaHus;

oTcyTcTBUe ceteBoro nutannsa 220 B (mpy Hanuyum MKCIT n Bknto-
YeHUN PYHKLMN KOHTPONS);

Tennosasi MOLLHOCTb B nojatoLiem Tpybonpoeode MeHblue Tenmno-
BOM MOLLHOCTM B COOTBETCTBYHOLLEM 0b6paTtHOM TpybonpoBoae
(NpuMeHsieTcsa B OTKPbITbIX CUCTEMaX TENSIOCHaBXeHWS);
HEBO3MOXHO BbIYMCIIUTL MACCy TEMIOHOCUTENSI.

MepeuncnenHble Bbiwe kodbl HC oTobpaxatTcst Ha XKKW Bbluncnnte-
na B Buge cumeona (vnu Habopa cvmBonoB). PaclundpoBka kogoB npu-
BOAMTCA B pasfene 3.3 HacToALLEero pykoBoACTBa.

1.8. MporpammHoe obecnevyeHne

MO BbluMCnIUTENS ABMSIETCS BCTPOEHHLIM U MepesarpyxaemMbiM. B
Morb30BaTENbCKOM U CBA3HOM MHTEpdeicax npubopa OTCYTCTBYIOT Npo-
ueaypbl MOAUMVKALMM HAKOMIIEHHBIX apX1BOB.

MO BbluucnuTens pasaeneHo Ha MeTposiorM4eckn 3Ha4YMMyro 4acTtb U
MeTPOsiorn4yeCckn He 3Ha4YMMyro HYacTu:

K MEeTPOJIOrn4ecKu 3HA4YMMOMN YHYacCTU OTHOCATCS nporpamMmMHblie

MOZYrK, BbINOSHSOLLME DYHKLNN:

= cbopa, nepenayn, o6paboTKM, XpaHEHUS U NPEACTaBNEHUs U3-
MepuTENbHON MHopMaLmu;

" yaeHTUdMKaLMKM 1 3almMTbl MPOrpamMMHOro obecneyeHus;

K MEeTPOJIorM4eckn He 3HAYMMOM YaCTU OTHOCSITCSI MPOrpamMMHble

MOy MeHo npudopa:

= opmaTta 0TobpaKeHNs AaHHbIX;

= CTPYKTYPbl KOMMYHUKaLIMOHHOIO NPOTOKOMa.

MeTponornyeckn 3Hadmmas yactb O nmeeT BO3MOXHOCTb MpoBefe-
HUSt naeHTUUKaLMM NnocpeacTBom otobpaxeHus Ha XKKA.

MoeHTudrKaumMoHHbIe  AaHHble METPOSIOrMYEeCcKM 3HAYMMOW  4acTu
nporpaMMHoro obecnevyeHusi HaxoasTcss B Tabnuue 1.4 u cogepxart
MHpopMaumio:

0 HoMepe Bepcumn — naeHTudmKkaumoHHom Homepe [M0O;
o uucdpoBom wunpeHtucdpukatope MO — KOHTPONBLHOM CymMme
METPONOrMYeckn 3Ha4NMMOIN YacTW NCMOSNHAEMOrO KoAa.
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Ta6bnuuya 1.4 — ldeHmucgpukayuoHHbie OaHHbie 10

NpeHTudunKaunoHHble gaHHbIe 3HayeHue
WpeHTudukaumoHHoe HaumeHoBaHue MO Anbd
Homep Bepcum (MaeHTMUKaLMOHHBbIN HoMep) MO 28.01.15
LndpoBon ngeHtndpukarop No 93C0
AnropuTtm BbluncneHus uudposoro naeHtudgukatopa No CRC16

Ooctyn k nameHeHmo MO BbluMCnMTENS 3aLUMLLEH nNnombamu, ycTaHaB-
NBaeMbIMU Ha Kopryc.

YpoBeHb 3awmTbl MO BblMMCAMTENS OT HenpegHaMepeHHbIX U npegHa-
MEPEHHbIX U3MEHEHUI — «BbICOKMIA» o P 50.2.077-2014.

1.9. KOMMyHMKaLNOHHbIE BO3MOXHOCTHU

B BbluMcnuTene ncnonb3yeTtcs npotokon obmeHa Modbus, npu nomo-
LM KOTOPOro OCYLLECTBMAETCA AOCTYN K TEKYLUMM, apXMBHBLIM U CIyXeb-
HbIM NapameTpam npubopa. BapnaHTbl 0bMeHa AaHHBIMU MeXAY BblYMC-
NATENEM U BHELLHUM YCTPOWCTBOM, HanpvMmep KOMMbIOTEPOM, peanusy-
10TCA cneyoLwmuMmn crnocobamu:

* 10 BCTPOEHHOMY ONTUYECKOMY MOPTY;

= 0 KOHTaKTHOMY MocrnefoBaTelbHOMY MOpTy;

= 10 paguonopTy.

Mpu peanusauuy Bcex nepeducrieHHbIX CnocoboB nepedayv v npuéma
AaHHbix Ha K gomkHO ObITb ycTaHoBMeHO cneuunanuavmpoBaHHoe 10
(nanpumep, KAPAT-Okcnpece, JIOPC-YYET).

CkopocTb nepeaayv daHHbIX onpenensieTcss npv KoHUrypupoBaHum
BblUMCIUTENST U MOXET cocTaBnaTb 1200, 2400, 4800 6ut/c. B pexume
TECT cKkopocTb 06MeHa AaHHbIMU MO KOHTaKTHOMY MocrefoBaTenbHOMY
nopty coctasnsieT 9600 6ut/c.

KoMMyHMKaLMOHHbIE BO3MOXHOCTY Nprbopa nokasaHbl Ha pucyHke 1.3.

1.9.1. O6MeH AaHHbLIMU MO ONTUYECKOMY UHTepdency

BcTpoeHHbIN onTuyeckuin MopT, pucyHok 1.3, BbINONHAET dyHKUuM bec-
KOHTaKTHOro uHTepderica. O6MeH AaHHbIMU OCYLLECTBMAETCA nocpea-
CTBOM onToronosok RS-232 unu USB.

OnTtoronoBka RS-232 nossonseT npov3BoAMTb OOMEH AaHHbIMU
OByMsi cnocobamu:
= [aHHble C BbIYMCIUTENSA NepeafarnTcs Ha NynbT NepeHoca AaHHbIX
Jlyy-MK 1 coxpansitotca B ero namsatu. C Jlyy-MK mHdopmauus
nepenaétcs Ha MK no uHtepdpercy USB;
= [aHHble C BbIMUCIMTENS nepepalwTca HenocpeacTBeHHo Ha [1K,
ecnu komnbtotep umeet COM-nopT ¢ uHTepdencom RS-232.

OnToronoska USB nossonset nponssoants 06MeH AaHHbIMW MO WH-
Tepdency USB HenocpeacTeeHHo Ha K.
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PucyHok 1.3 — KoMMyHUKayUOHHbIE 803MOXHOCMU 8bI4UC/IUMENIS
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[na nepefaun gaHHbIX Nobasi U3 ONTOroNoBOK yCTaHaBNMBaeTCs Ha
BCTPOEHHBI ONTUYECKUA NOPT, KOTOPbIA PacrosioXeH Ha NMULEBON CTO-
pOHe Koprnyca BblYMCIUTENS, NPU 3TOM BbICTYM Ha KOPryce ONTOrosIoBKM
hrKcupyeTcsi B crneuuarnibHOM nase, pacrnonoXeHHOM Ha kopryce npubo-
pa, cMoTpuTe pucyHok 1.3.

1.9.2. O6MeH AaHHbLIMU MO KOHTAKTHbIM UHTepdencam

KoHTaKTHbIN nocnegoBaTenbHbIA NOPT, PUCYHOK 1.3, BbIMOMHSAET (yHK-
LN KOHTaKTHOro hmanyeckoro nHtepdenca, Tun KOTOpPoro onpeaenseT-
CA TUMOM YCTaHOBIIEHHOTO B BbIYMCINIWTENE BCTPAMBAEMOrO WHTEp-
dericHoro mogyns: RS-232, RS-485 vnu M-Bus.

Moaynb uHTepcpeinnica RS-232 no3BonsieT npov3BoAuMTb OOMEH AaH-
HbIMW  MeXay BblYMCIUTENEM W KOMMbIOTEPOM, KOTOPbIA  MMeeT
COM-nopT ¢ uHTepdennicom RS-232. Ecnu Ha komnbioTepe, Hanpumep,
yctaHoBrieHo 4 COM-nopTa ¢ nHtepdernicom RS-232, To K HEMy MOXHO
NOAKNIOYUTL 4 BblYUCAIMTENS C UHTEPdENCHbIM Mogyrem RS-232.

K ogHomy COM-nopty MK nogkntoyaeTcs oauH BbIYUCIUTENMD.

Mopaynb uHTepdperica RS-485 no3sonsieT nponsBoauTb OOMeH AaH-
HBIMW MeXAy KOMMbIOTEPOM U MOAKIMOYEHHBIMU K HEMY MO MHTEepdeNncy
RS-485 Bbluncnutensmu. MNpu 3TOM ANS NOAKIIOYEHNUS BblYUCIIUTENS K
MK Heobxoanmo:

= ans obecnevyeHns nNUTaHUs WHTepderica MOAKMOYUTE MOAYIb

RS-485 Kk CTOYHUKY NMOCTOSIHHOIO TOKa HanpsixeHuem (8...20) B;
= [n8 cornacoBaHus curHanos uHTepdernica RS-485 ¢ uHtepdencom
COM-nopTta komnbtoTepa, criegyeT noAknoyate Moaynb RS-485
k MK nocpeactesom npeobpasoBatens nHtepderica RS-232/RS-485
unm USB/RS-485.
K COM-nopTty MK MoxHO nogkntountb 0o 240 06beaUHEHHBIX B CETh Bbl-
yucnutenen ¢ mogynsMu uHtepgenca RS-485. CeTb pasbuta Ha cer-
MEHTbI, KaXabl U3 KOTOPbIX coaepxuT Ao 32 npndopos. CermeHTbl ceTn
nocrefoBaTenbHO COeANHATCS Mexay coboi MocpeacTBOM penuTepoB.

Mopaynb uHtepdeiica M-Bus nossonsiet nponssoants 06MeH AaHHbI-
MU MeXZY KOMMbIOTEPOM M MOAKIMIOYEHHBIMU K HEMY MO UHTepdeincy
M-Bus BblMucnuTensmu. [ns cornacoBaHusi cuUrHanoB uHTepderica
M-Bus c wuHTepdencom RS-232 COM-nopta komnbloTepa, crnegyet
noaknioyaTb BCTpavMBaeMbli UHTepdpencHbin mogynb M-Bus k [K
nocpeacTBoM KoHTposnnepa wuHel M-Bus-10 KAPAT-911 unu M-Bus-50
KAPAT-912.

K ogHomy koHTpomnnepy M-Bus-10 moxHO nogkmtoumTe Ao 10 Bblumcaun-
Tenen ¢ Moagynamun nitepdenca M-Bus.

K ogHomy koHTponnepy M-Bus-50 MOXHO nogknounTb Ao 50 Belumcnute-
nen ¢ mogynamu nHtepdenca M-Bus. K ogHomy COM-nopTy KomnbioTe-
pa MOXHO noakntouutb Ao 240 o6beauHEHHbIX B ceTb npubopoB. O6b-
e[IHEHNe NPOUCXOAUT MPWU MCMONb30BaHUM KOHTpornepoB M-Bus-50,
MMeLLMX OYHKLMIO MOBTOPUTENS.
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1.9.3. O6meH gaHHbLIMU MO paguouHTepdency

Mopaynb papuouHTtepderica KAPAT-929, pucyHok 1.3, BbINomHsieT
yHKUMM BEeCKOHTaKTHOro PM3NYEeCcKOoro MHTepdenca 1 y4yacTeyeT B CO-
30aHMM Npo3payHoro 6ecnpoBOAHOrO kaHana obmeHa AaHHbIMU MexXay
BbIYMCIIUTENIEM W KOMMBIOTEPOM.

Mogaynb pagnonHTepdenca KAPAT-929 coBMECTHO C KOMMYHUKaTOPOM
GSM/GPRS KAPAT-902 wnu paguoagantepom USB KAPAT-920 ycra-
HaBnvBaeT paguokaHan ceasu. [lanee obMeH AaHHBIMU MeXAY BblYMCIU-
TeneM 1 KOMMbTEPOM, B 3aBUCMMOCTU OT TWUMa NOAKMYAEMOr0 YCTPOWi-
CTBa, NPOUCXOAUT MO CETAM COTOBOW CBA3W cTaHgapta GSM/GPRS wnun
no uHtepdericy USB.

OpauH kommyHukaTop KAPAT-902 nnu pagnoapantep KAPAT-920 mo-
ryT onpawwmBaTb A0 32 BblYUCAUTENEN, HAXOAALWMXCA B 30HE AENCTBUSA
paguvoceTw.

1.10. MapkupoBKa u nnoméupoBaHue

Ha nuueson naHenn Bbluucnutensa (pucyHku 1.1 mn 1.8) HaHocATcs
n306paxeHnst 1 06o3HaYeHUs:

= 3Haka yTBepxaeHus Tuna CU;

=  TOBapPHOrO 3HaKa NpPeanpUATUA-N3roToBUTENS;

*  HaMMEHOBAaHWE BbIYUCTINTENS;

" Haknemnka ¢ 3aBOACKMM HOMepoM npubopa.

MnombupoBaHve BLIYMCANTENS NPOU3BOAMTCA C Lienbio NpeaoTBpalle-
HWSI HECaHKLMOHMPOBAHHOMO BMellaTenbcTBa B paboTy MOBEPEHHOro U
3anyLLeHHOro B aKkcnnyarauuio npubopa. [inga nnomMbrpoBaHUsa BblYUCN-
Tensa UCMomnb3yTCA MecTa, NPeayCMOTPEHHbIE €r0 KOHCTPYKLMEN:

" 3alWKUTHOM NOMOBOW C OTTUCKOM MOBEPUTENBHOIO KIeliMa MeTporio-
rMYecKon crnyxObl 3aLUMLLAeTCH OT BCKPbITUSA 3MEKTPOHHbIN MOAYIb
(BbluMCnIUTENBHAS nnaTa) npubopa. MNMnomba (no3uumst 8, pMcyHoK
1.2) usroTaBnuBaeTCcs U3 camoknesilleics Gymarn u 3akpbiBaeTt
MOHTaXHOe OTBEepCTVe, PacrofioXeHHoe Ha BKnajpllle BEepxXHero
kopnyca BbluncnuTens. NnombuposaHve Npovn3BoAUTCS Npeanpus-
TUEeM-U3roTOBUTENEM MOCHE NPOBEAEHNSI NEPBUYHON MOBEPKY;

= nnombow (nnombamu) 3avHTEepecoBaHHOW CTOPOHbI BbIMUCIUTESb
3almLaeTcs oT BCKPbITUA nocrne MoHTaxa. [Ons nnombupoBaHus
npeaycMOTpeHbl OTBEPCTUSA Ha KPenéxHbIX BbICTyrnax Koprnyca Bbl-
yncrutens (nosuums 13, pucyHok 1.2). MNMnombupoBaHne NpousBo-
OWTCA 3aMHTEepPEeCcOBaHHOW CTOPOHOW MpW MycKe BblYUCIMTENS B
3KCMnyaTaumio.

1.11. YnakoBKa U KOMNIEKTHOCTb NOCTaBKU

Bblumcnutens nomeluaetcs B KOpO6Ky M3 KapToHa. Conpoaoqmeanaﬂ
AOKyMeHTauunA 3aknaiblBaeTCA B NakeT U3 NONMU3TUNEHOBOWN MAEHKN 1
nomMellaeTcqa B K0p06Ky BMeCTe C BblHUCITUTENEM.
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B KOMMNEeKTHOCTb NOCTaBKW BLIYUCIIUTENS BXOAMT:

= Bbluucnutens 3J1b®, CMA®.421451.004;

= nacnopt, CMA®.421451.004 INC;

= pYKOBOACTBO no akcnnyartauun, CMA®.421451.004 P3;

= meToauka noepku, MIM 24-221-2015 (gonyckaeTcs NocTaBnsATh
oAunH ak3emnnsap Ml B oguH agpec OTrpy3ku).

WHCcTpykuusi no MoHTaxy (Hactpoike) npubopos CMAD.421451.004
MM BbinoxeHa Ha canTe uarotoButens: www.karat-npo.ru.

Mo 3aka3sy BblYMCNIMTENb MOXET NOCTaBNATLCA C OAHWM U3 BCTpaviBae-
MbIX UHTEPENCHBIX MOAYNEN:

= mopynem wuHbl M-Bus MCTWN.426477.001;
moayrnem uenen nHtepdenca RS-232 MCTW.426477.004;
Moaynem nHtepdenca RS-232 MCTWN.426477.009;
Moaynem uenew nHtepgenca RS-485 MCTW.426477.006;
moayrnem paguouHTepdenca KAPAT-929 CMA®.465419.001;
MoZynem KoHTponsi ceTeBoro nutaHns MCTW.426474.002.

[lononHnTenbHO Mo 3akady B KOMMMEKT MOCTaBKW BbIMUCIIUTENSI MOTYT
ObITb BKIHOYEHbI:

= nynbT nepeHoca AaHHbix Jlyy-MK KAPAT-913;

= onTtoronoBka RS-232 KAPAT-914;

= ontoronoska USB KAPAT-915;

= NynbT KOHUrypmpoBaHus Bbluncnutens MCTN.426477.010.

Mpn TpaHCNOPTUPOBKE YyMaKOBaHHbIE BbIYUCAUTENWN MOMELLATCA B
TPaHCMOPTHYIO Tapy — AEPEBAHHbIA UK KapToHHbIN Awmk no FOCT 5959
unn FOCT 2991.

1.12. FapaHTUIHbIe 06si3aTenbCTBA

B npouecce TpaHCMOPTVPOBKW, XPaHEHWsl, MOHTaxa M 3aKcniyaTauum
BbIYMCNIUTENS NOTPebuTens OOMKEH CredoBaTb YykasaHWsiM pasfenos
HacTosilero pykosoactea. [pu cobnogeHnn tpebosaHuii PO npounsso-
OUTENb rapaHTUpyeT HopManbHyto paboTy BbMUCAUTENS B TeYeHue 5-Tu
neT co AHA npopaxu npubopa. MNogpobHo rapaHTuiHbIe obs3aTernb-
CTBa NPEeACTaBfeHbl B MACNOPTe BbIYUCIIUTENS.
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2. MOAroTOBKA K UICMNOJIb3OBAHUIO
2.1. Pexxvmbl paboTbi

HaxoxpeHve BblumcnuTensi B pabodyem COCTOSIHUM O3HaYaeT, YTo Mpu-
60Op HaXoAUTCS B OAHOM M3 ABYX PEXVMOB:

* B MNosib30BaTeNIbCKOM pexume — paboyem pexmnme;

= B pexume TECT — pexrme KOHDUrypMpoBaHUs (HaCTPOWIKK).

B nonb3oBaTeNnbCKOM pexume npuGop NpousBoauT 13MepeHue, npe-
obpa3oBaHue, BblUMCMEHME WM apXMBMpOBaHUe napameTpoB. Boamox-
HOCTb KOH(PUIYpUPOBaHUS BbIMUCIUTENSI B MOSb30BATENBCKOM PEXUMe
OTCYTCTBYeET.

B pexume TECT npou3BoaMTCs HacTpoillka W pefakTupoBaHue
CUCTEMHBIX U CNyxebHbIX NapaMeTpoB BbIYUCIUTENSA U ero noBepka npu
BbiMycke npubopa c npousBofcTBa. [lapameTpbl, HakannvBaemble B
apxuBax npubopa npu pabote B pexume TECT, He coxpaHstoTCS.

MepeBog BbluMcnuTens B pexxum TECT ocylecTBnseTcs npy ycTaHOB-
Ke nepekntoyarens pexvuma paboTbl (CMOTpUTe puUcyHok 1.2, no3vums 14)
B nonoxeHne TECT.

JocTyn Kk nepekntovaTtento pexuma paboTbl OTKPLIBAETCS TOMbKO Npu
CHATON KpbILKE BepXHEW YacTu Kopnyca BbIYUCNUTENS, MO3TOMY
M3MEHWUTb HacTpolku paboTatowero BbluMCnUTENs 6e3  HapyLleHus
nnombupoBaHus npubopa (pasgen 1.10) HEBO3MOXHO.

2.2. MeH BbluMcnuTensa

MeHio BblUMCIIUTENSA COCTOMT U3 Tpéx GnokoB: CTapTOBOro 3KpaHa,
MeHI0 ApXUBbI 1 MeH YcTaHOBKU. Ha pucyHke 2.1 nokasaHa oblias
CTPYKTypa MeHto npubopa.

CTAPTOBbLIN 3KPAH

— —
= !
Tekywme | AnbsTepHaTUBHBLIA MapameTpb! koHtMrypayum
3IHAYEHUA pexum BbIYMCTIMTENA — conF <=
E ! MapaMeTpkl HACTPONUKK
H MomecAYHbLIA | AnkTepHaTUBHLIA apxusa - cF_Arh <—
g apxue | pexum MapameTphl BPEMEHU ==b CUIT <=
[
=
3
z MocyTouYHbIA | AnbTepHaTUBHBLIA YCTaHOBOYHLIE M HACTPOEYHLIE
lg p | napameTpkl BLIYUCIIMTENA
L
o

l—— !
MovacoBok | AnNkLTepHaTUBHLIA MapameTpbi NpUHYANTENLHON
apxna‘_[ PeKHUM O4MCTKHM apXMBOB = ArH <=

MeHio APXWEBBI Menio YCTAHOBKK
PucyHok 2.1 — CmpyKmypa MeHo 8bl4uciiumerns

HMO KAPAT www.karat-npo.ru




CMA®.421451.004 P3 P3 — PykoBoacTBO no akcnnyatauuum

CraptoBbli 3KpaH — wuHavumpyetcsa Ha KKU Bblumcnntens npu
Haxatun mobon knaeuwmM n3 6Gnoka ynpaeneHus, ecnu aKkpaH Obin
OTKINtoYEH. B 3aBUCUMMOCTY OT HacTpoek npubopa, CTapToBbIN 3KpaH NMbo
OTKIOYaeTCs Mo UCTEYEHUN ONpPenenEHHOro BPEMEHWU OXuaaHusi, nmbo
npogorkaeT paboTtatb MNOCTOSHHO. OnucaHue CTapTOBOrO 3KpaHa
npueoauTcs B pasgene 3.1 HacTosLWwero pykoBoacTaa.

B MeHio ApXMBBI COXPaHSIOTCSH U OTOBPaXKAIOTCA 3HAYEHNSA TEeKYLLUX 1
apxuBMpyembIx napameTpoB. APXMB BbIYUCIUTENS MMEET OAMHAKOBYIO
CTPYKTypy OTOGpaKeHusi nmapameTpoB ANt BCEX OTYETHbIX MepuoaoB.
OnucaHne 1 anroputTM NMPOCMOTPa apx1BOB MPUBOAATCS B pasgene 3.2
pykoBoAcTBa. B MeH npegycMoTpeH OOblYHBIA WM anbTepHaTUBHBIN
pPEeXUMbI 0TOBPaKeHNs nHpopMaLmu:

=  OObIYHBIN PEXMM OTODPaXKEHUA — NpefHa3HayYeH Ans NpocmoTpa

APXUBHbIX Aa@HHbIX 1 TEKYLLUMX 3HAYEHWI;
"  anbTepHaTMBHbLIA PEXUM OTOOpPaXeHWs — npeaHasHaydeH Ans
npocMoTpa MNpUYnH BO3HUKHOBEHMST HC 1 napameTpa HapaboTku
NS KaXgoro M3MepuTensHOro kaHana.
[aHHble, XxpaHaLMecs B apxmuBax BblYMCIUTENS, AOCTYMHbI ANS nepeaayn
Yepes BCTpamBaemble UHTEPdENCHbIE MOAYNN U Yepe3 ONTUYECKUI NOpPT.

B wmeHio YcrtaHoBku (pasgen 3.4 pykoBoAacTBa) oTobpaxarTcs
cnyxebHble (HacTpPOeYHble U YyCTAHOBOYHbIE) NapameTpbl BbIYUCIUTENS,
a TaKKe HaxoguTcs MHGOpMauus O 3aBOACKAX W MHAMBWAYamNbHbIX
HacTponkax npubopa. [lapameTpbl MeH AOCTYMHbl AN BU3yanbHOro
npocmoTpa Ha XKKW BbluMcnnTens n pegaktupoBaHus B pexume paboThbl
TECT.

Mepexon mMexay GnokamMu MeHK BbIMUCIUTENS OCYLLECTBSIETCS MO
cne}:lyroLuMM npaBunam:
nepexos n3 CTapToBOro 3KpaHa B MeHO ApXMBbI MPOUCXOAUT
nyTéM KpaTKoro Haxatusi mobol KnaBuLWK  yNpaBneHus unu
HaBurauuu;
= Mepexod U3 MeH ApXMBBbI B MEHIO YCTaHOBKM OCYLLECTBMAETCS
13 Noboro pexumma oTobpaxeHusi 1 noboN CTPOKM MeH ApXMBbI
nyTéMm AnuTenbHOro Haxxatus knasuwm MEHHO.
= nepexoa 13 MeHo YcTaHOBKU B CTapTOBbIN 3KPaH NPOUCXOAUT 13
no6or CTPOKM YCTaHOBOK MyTEM ANUTENBHOMO HaXaTus KraBuLIK
MEHIO;
= Mepexod U3 OObIYHOrO pexuma OoToOpaKeHUsA B anbTepHaTUB-
HbI pPeXuM OTOOPaXeHUsA 1 HaobopPOT OCYLLECTBRAETCS MYyTEM
KpaTKoro Haxatusi knasuwu BBO[;
= Mepexod Mexpay apxvBaMu BbluucnuTensa (Npu pabote B MeH
ApXxuBbl) NPOUCXOANT MYTEM KpaTKoro HaxxaTtusi knasuwm MEHHO.
OnucaHue paboTbl KNaBuLW yNpaBneHUs U HaBurauuyM CMoTpuTe B pasae-
ne 2.4.2 pykoBOACTBA.
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2.3. ®opmupoBaHMe MMEHU napamMeTpa

MmeHa, npuceaemble CUCTEMHBLIM NapaMeTpaM Npyu KOHUIypMpoBaHUM
BbIYUCNIUTENS, COCTOAT U3 ABYX 0Os3aTenbHbIX CUMBOMOB M OAHOTO [0-
MOMHUTENBHOTO, M (hOPMUPYIOTCS MO CreayoLWMM Npasuiam.

MepBbLIN cMMBON MMeEHW napameTpa onpegenseTr ero uan4eckun
CMbICH:

Q - TennoBas aHeprusi (NoTpebnéHHoe KonmM4ecTBO TenmnoThbl), kanm,
Uny TennoBasi MOLHOCTb (NOTPebreHHoe KOMMYecTBO TENoThl
npuBeaeHHoe K vacy) Mkan/y;

G - wmacca Bogpl (TennoHocuTens), T, UKW pacxon BoAbl, NpUBEAEH-
HbIW K Yacy, T/v;

V - o6beM Boabl (MMM NPUPOAHOTO rasa), M°, Unn pacxos BoAbl, M/u;

T - Tekywee 3HayeHWe TemnepaTypbl UV CpPefHee 3HayeHue Tem-
nepatypbl npoLuesLien no Tpybonposoay Boasbl, °C;

P - paBneHuve TennoHocutens B TpybonpoBoAe: TeKyllee Unv cpea-
Hee Nno BpeMeHu 3HadyeHue, Mla;

C - noTpebnéHHas anekTpuyeckasi aHeprus, kBT-4, unu notpebnse-
Masi anekTpuyeckast MOLLHOCTb, KBT.

B ogHOM n3meputensHoMm KaHane BblYMCNIUTENb CNOCOBEH M3MEPSTb Nn-
60 maccy, nm6o o6bem TennoHocuTens. Bbibop, kakol U3 ykazaHHbIX
napameTpoB He0BX0AMMO N3MEPSATb, MPOUCXOAUT B NPOLIeCce HaCTPOMKM
npubopa.

BTopow cumBon MeHu napameTpa onpeaensieT M3MepuUTEnbHbIN Ka-
Han BblMMCIUTENS:

1,2 - vHOeKcbl KaHanoB U3MepeHWs TEennoBOW 3Heprum (Mcrnonbaye-

Mble B kaHane napametpbl V, P, T, G, Q oTMe4aloTCs MHOEK-
COM COOTBETCTBYHOLLIErO KaHana);

C1, C2, C3 - wuHaekchl pacyéTa TapudHbIX 30H 3NEKTPUYECKON JHEP-

rmu;

0,b,c,d,n — uHgekcbl kKaHanoB nsMepexust napametpoB V, P, T, G,

Q ans ogHoro Tpybonposoaa;

U — VHAEeKC KaHana usMepeHust Temnepartypbl s ofHoro Tpybonpo-
BOAA, WNW TemnepaTtypbl OKpYXalllero Bo3fyxa (HapyHoun
cpeabl).

HOononHuTenbHbIA CUMBOJST UMEHU NapameTpa MokasblBaeT, K Kako-
My TpybomnpoBoay OTHOCUTCSI MapameTp B BblbpaHHOM W3MEPUTENTLHOM
KaHane:

7 - noparwowmn TpybonpoBog;

N - obpaTHblin TpybonpoBog;

A - pasHOCTb Mexay 3Ha4YeHVWsMV napameTpoB MoAatoLlero n obpar-

Horo TpybonpoBoaoB.

B cxemax n3MepeHus, peanusyembiX BblYUCIUTENEM, WCMOMb3YTCs
mamyeckme napameTpbl, KOTOPblE NMPUMEHSIOTCS B pacyétax, HO He
oToGpaxaloTcs B apxmBax BblYMCIUTENS:

HMO KAPAT www.karat-npo.ru



CMA®.421451.004 P3 P3 — PykoBoacTBO no akcnnyatauuum

P - MNOTHOCTb TEMMOHOCUTENS!, KI/M®, paccuMTLIBaEMas Mo COOTBET-
CTBYIOLLMM 3HAYEHUAM TeMnepaTypbl U AaBReHus;
h - sHTanbnua TennoHocuTens, KIK/Kr, paccynTbiBaemasi No CooT-
BETCTBYIOLLMM 3HAYEHVSIM TemnepaTypbl U AaBNeHs;
hxu — aHTanbnus 3KBMBANEHTHOrO XOSIOAHOTO WCTOYHMKA, KIDK/Kr,
paccuuTbiBaeMas No COOTBETCTBYIOLLMM 3HAYeHUsM Temnepa-
TYpbl U AaBREeHns.
MmeHa ucnonb3yembix pU3NYECKUX napaMeTpoB (HOPMUPYHOTCS MO TEM
e NpaBunam, 4Yto 1 MMeHa CUCTEMHbIX NapameTpoB.

2.4. UuTepdbeiic nonb3oBatens

WHTepdeiic nonb3oBatens obecnevmBaeT NoUck MHopMaLm BHYTPU
MEHI0 BbluMCIUTENS U BbiBoA €€ Ha akpaH XKW B Buae Oyks, umdp un
3HakKoB. VIHTepdenc nonb3osarens PyHKUMOHANLHO NpeaHa3HavaeTcs:

= B M0N1b30BATENBCKOM PEXUME — A NPOCMOTPa apXMBHbIX U TeKy-

LLMX A@HHbIX, @ Takke YyCTaHOBMNEHHOW koHdurypaumm npubopa;
= B pexvume TECT — ans pegaktupoBaHUs AOCTYMHbIX C KNaBuaTtypbl
BbIYMCNIUTENS NapamMeTpoB.
YnpaBneHune nHTepdencom nonb3oBaTens OCyLUEeCTBMAETCA C NOMOLLbIO
KMaBWLL yNpaBneHUs 1 HaBWUraumu, KOTOpble pacrnonaraTcs Ha NMLeBon
naHenu BblYUCIIUTENS.

2.4.1. OTo6paxeHne nHdopmaumm Ha XXKU
MHdopMauroHHbIE MOMs, pacnonoxeHHble Ha akpaHe KK Bblumcnu-

Tens, 306paKeHb Ha PUCYHKE 2.2.

0 BAAARAR: =

 {8BRRRRR AN AL =
Yamn

Tekywwue | HakonneHHble [ CyTouHble YacoBesie

PucyHok 2.2 — ViHgbopmayUuOHHbIE 101151, omobpaxaemble Ha IKpaHe
XKKW ebiyucriumens
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PyHKUMOHAN MHMOPMALMOHHBIX NOrewn, NpeAcTaBleHHbIX Ha PUCYHKe
2.2, onucaH B Tabnuvue 2.1.

Tabnuya 2.1 — @yHKYUOHaNbHOe Ha3HaYeHUe UHGhOPMayUOHHbIX rnonel

Mone 1 — O6nacTb MMeHU oToGpaxaemoro napameTpa

MpencraBneHa YeTbIPbMSA CYMBONAMWU: CUMBOSIOM Pa3HOCTU A, ABYMS

6yKBEHHO-LIMPPOBLIMA CUMBONAMM U OOHUM CUMBOSIOM, NPEACTaBns-

owmM KombrHaumio ctpenok (7 n N). Hanpumep:

= 3anucb AT1 o3HavalT, YTO NapameTp oTobpaxaeT pa3HOCTb TEM-
nepaTyp TEMOHOCUTENS B nofarlemM u obpatHom Tpybonposoae
no NepBOMy M3MEpUTENbHOMY KaHany TennoBoW SHepruu;

= 3anucb T27 03HayaloT, YTO NapameTp oTobpaxaeT 3Ha4YeHVe TeM-
nepaTypbl TENMOHOCUTENSA B Nofatolem TpybonpoBoae no BTopomy
N3MepUTENbLHOMY KaHary.

Mone 2 — O6nacTb 3HaYeHUsi oTo6paxkaemMoro napameTpa

MoxeT BkntoyaTh B cebsi Ao 7 oTobpaxaembix Ludp:

= npu oTobpaxeHun napameTpoB Q, G, V M3MepeHHble 3HayeHusi
oTOBpaxarTcs C TOYHOCTLIO A0 TPEX 3HAKOB Mocrie 3ansiToi (noso-
XXeHue 3ansaToi nnasatoLLee);

= npu otobpaxeHun napametpoB T 1 P B Nonb3oBaTenbCKOM pexume
nornoXxeHwe 3ansaTon ukcupoaHo. PopmaT oTobOpaxkeHUss napa-
meTpoB: T — aBa 3Haka, P — Tpu 3Haka nocne 3ansiton.

MNMone 3 — O6nacTb eAUHUL, U3IMEPEHUI OTOBpaXkaemMoro napamMeTpa

B pmaHHoi obnactu oTobpaxaloTcsl eauHuLbl U3MEepPeHUs MHAMUMpye-
MbIx Ha XKW napametpoB. [Ins napameTtpa P pasmepHoCTb huanye-
CKOW BENUYUHBI He oToBpaxaeTcs.

Mone 4 — O6nacTb AONONIHUTENLHON MH(bOpMaLUK

B meHo ApXuBbI Npy NPOCMOTpE:

= [lomecsiuHOro apxvBa oTObpaxaeTcs gata npocMaTpuBaemMoli 3a-
nMcu Ans o6bIYHOTO M anbTepHaTMBHOMO PEXMMOB OTOOPaKeHUs
MHopmaLun (cmoTpuTe pasgen 2.4 pykoBoacTBa);

= [locyTtouHoro (Mo4acoBoro) apxvBoB B AaHHOW obnactu oTtobpa-
XaeTca AaTta (M Bpems) npocmaTpuBaeMoi 3anncu B 06bIYHOM pe-
Xume, unu ko npuynHbl HC ans anbTepHaTMBHOrO pexuma oTob-
paxeHus;

=  Tekywmx 3Ha4yeHuUli B obrnacTu otobpaxaloTcst Tekyllee BpeMsi Ansi
06bluHOro pexuma, unu ko npuinHel HC B anbTepHaTUBHOM pe-
XUme.

B meHio YcTaHOBKM B ykasaHHOM none 0T06pa>+<aeTc;| HanmMmeHoBaHue

MpoCMaTpUBaeMO rpynnbl YCTAHOBOYHbIX UMM HACTPOEYHbIX NapameT-
poB.

HMO KAPAT www.karat-npo.ru
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Ta6bnuua 2.1 - OkoHYaHue

Mone 5 — O6nacTb pexuma paboTbl

B aToii obnactu HaxofaTcs ABa CUMBOnNa, curHanumsupyruwme o pexummax
paboTbl BbIMUCIIUTENS:

H — CUTHanNM3npyeT o ToOM, 4YTO B OaHHbBIA MOMEHT BpeMeHU OCyLLeCTB-
nsietTcs obMeH AaHHbIMU (I'IO KOHTakKTHOMY W1 ONTU4YEeCKOMY WH-

Tepdericy);
5( - MokasblBaeT, YTO BblYMCIUTENb HaxoanTcs B pexume TECT.

Mone 6 — O6nacTkL ykasatens

O6nacTb coAepXuT nepemeLtatoLiniicst cumeon Y, KOTOPbIi ykasbiBaeT Ha

TO, Kakue AaHHble oTobpaxatoTcs Ha KK Beluncnutens:

=  Tekywme — 0TOGpaxaloTCA TEKyLMe 3HAYEHUSI N3MEPSEMbIX MapameT-
pos;

= HakonneHHble — 0TOGpaxatoTcs napameTphbl MOMECSYHOMO apXmBa;

= CyTOuHble — 0TOGPaXKaTCs NapaMeTpbl NOCYTOYHOMO apXu1Ba;

* YacoBble — 0TOGpaxatoTcsi napameTpbl NO4acoBOro apxuea.

Mone 7 — O6nacTb Hanu4yus HC

WHanumpyembin Ha KK cumson & yKasblBaeT Ha TO, Y4TO npubop onpe-
aenun Hanuane HC, noatoMy HapaboTka B noacucteMax yyéra B npocmar-
puBaeMoi 3anucu, BMSIeTCA He NOMHON.

MNMone 8 — O6nacTb HanNM4us OWMKOOK

NHankauus cumeona Eﬂ CBMOETENBLCTBYET O TOM, YTO AaHHbIA (MpocmaT-
pvBaeMbll B HaCTosILLee BpeMsl) napameTp SBASETCH NPUYUHON BO3HWUKHO-

BeHus HC, 0 KOTOPOW cUrHanuanpyeT CMMBON .

MNMone 9 — O6nacTb MeTKM BpeMeHU

B aToli o6nactu otobpaxaeTcs opmMaTt AaThl U BPEMEHU, KOTOPbIE UHAULM-
pytotcsa B none Ne 4:

= M (geHb, Mecs, roa) — Anst NOMECSAYHbIX U NOCYTOYHbIX apXMBOB;

= MM (geHb, Mecsu, Yac) — A4St 0YacoBbIX apXMBOB.

Mone 10 — O6nacTb ykaszaTens MeHIo

ObnacTb CoOAepXUT NepeMeLLaloLLMincss CUMBOM B>, KOTOPbLIN yKasblBaeT Ha
TO, Kakoe MeHK oTobpaxkaeTcsi B [aHHbI MOMEHT BPEMEHU Ha JKpaHe:
ApxuBbl U1 YcTaHOBKMU

2.4.2. PaboTa knaBull ynpaBreHus U HaBurauum

YnpaBneHne npocMOTPOM AaHHbIX, U peaakTupoBaHue B pexume TECT
[OCTYMHBIX NapaMeTpoB, OCYLLECTBMASETCA C MOMOLLbIO KNaBuLL, pacrno-
TIOXXEHHBIX Ha NULEBOI NaHenu npubopa:

=  [ByX knasuw ynpasnexHus MEHIO n BBO[;

= YeTbIpéx knaBuw HaBuraumm 4,V , A, p.

DyHKUMOHaNbHOE Ha3Ha4YeHNe AaHHbIX KnaBuL onvcaHo B Tabnuue 2.2.

ﬂ Bbluncnurtenu 3J1b®
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Tabnuya 2.2 — HasHadyeHue Kknasuw yrnpassieHusi U Hagueayuu

Bup HaxaTtus PesynbTatbl HaxaTue knaBuwm MEHIO

= B meH0 ApXuBbI NPOVCXOAUT NocreaoBaTesibHoe nepe-
KntoYeHne oTobpaxaeMblx AaHHbIX: Tekylime, Hakon-
neHHble, CyToyHble, YacoBble.

= B meH0 YcTaHOBKM, npu paboTte B pexume TECT, oT-
MEHSIET pejakTMpOBaHWe napameTpa.

KpaTtkoe
(< 1 cekyHabl)

OnutenbHoe | MNpuBoAWT K NEPEKITIOYEHMIO MEXAY PEXUMaMU UHAMKaLUN
(> 2 cekyHa) | ApxuBbl 1 YCTaHOBKMU

Bua HaxaTtma Pe3ynbTaTthl HaxaTue knaesuwm BBOO

* B pexvme nHAukauun ApXMBbI NMPOUCXOAUT Mepeksio-
YeHUe Mexay OObIYHBLIM U anbTePHATUBHLIM PEXU-
Mamu oTobpaxkeHust HdopmaLmu;

KpaTtkoe = B pexvume nHavkaumm YcTtaHOBKM, Npu paboTte B pexu-

(< 1 cekyHAbI) me TECT — nepep Ha4vanom pefakTMpoBaHUs napamet-

pa HaxaTb BBO[l, nocne okoH4YaHWsi pefakTypoBaHUst

(Ans coxpaHeHUsi OTPeAaKTVPOBAHHOTO 3HAYEeHUst), CHO-

Ba HaxaTb knasuwy BBOL,.

Pe3ynbTaTthbl HaXxaTue knasuw < »

= B pexume vHAMKauMn ApXMBBLI MPOVCXOAWT mMocriefoBaTenbHbIA Npo-
CMOTpP 3HAYeHUI BCEX 3aKOH(UIYpPUPOBaHHbIX B BblYMCIUTENE MapameT-
poB.

* B pexume vHAMKauMu YCTaHOBKM NPOMCXOAMT MocrefoBaTerlbHbIA Npo-
CMOTP BCeX NapameTpoB, OTHOCALUMXCA K OAHOWM rpynne (pucyHok 3.12).
Mpu nepexone B pexum TECT BbINOMNHAIOT paspelléHHoe peaakTupoBa-
HWe napameTpoB.

Pe3ynbTaTbl HaxaTtue knasuw V A

= B pexume nHaukaumm ApxmuBbl 06ecneymBaloT Nepexon Mexay apXvBHbI-
My 3anucsimuy. MNpocMoTp apxuBa HauMHaeTCs C 3anucu 3a NOCHeAHuA oT-
YETHBIN MEPVOA U MPY KaXKOAOM HaXKaTuu KHOMKN A MPOUCXOAWUT nepexon
Ha OAHY paHHIO OTYETHYIO 3annch («B Mpolnoe»). COOTBETCTBEHHO, NpU
HaxaTun kHomkn ¥ MPOUCXOAUT NEePEXOA Ha OAHY MO3AHIOK OTHETHYIO 3a-
nuck («B ByayLueey);

= B pexvume uHAMKauum YCTaHOBKM MPOUCXOAUT MOCrefoBaTenbHbIA Mpo-
CMOTpP BCEeX rpymnn HaCTPOEYHbIX M YCTAHOBOYHbLIX NMapaMeTpoB (PUCYHOK
3.12). B pexxume TECT BbINOMHAT paspelléHHoe pefakTupoBaHve na-
pameTpoB.

Mpy OTCYTCTBMM HaXKaTWUI Ha KNaBWULIW YNPaBrEHUss U HaBurauum B Te-
yeHne npumMepHo 4 MuHyT, XKKW BblMvMcniuTensi, B 3aBUCMMOCTM OT
HacTpolku, NGO racHet, nuM6o nepexoaut B pexum CrapTOoBOro
3KpaHa.
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2.5. KoHdpurypupoBaHue (HacTpomka)

KoHdurypupoBaHue (HacTpowka) BblYMCAUTENS NPOBOAMTCH TONbKO B
pexxume TECT u Tonbko ¢ koMmnbloTepa. [py KoHUryprpoBaHum Bbl-
YUCNUTENs B HEro BBOAMTCA onpefenéHHas cxema namepenus. [JaHHas
CXema OHO3Ha4HO onpeaensieT anroputm BbIYMCNEHNI Npubopa v 3anu-
cbiBaeTcs B KapTte nporpaMmupoBaHus Bbluucnutens, kotopas dop-
MUPYeTCS MpU ero KOH(UrypupoBaHuu, pacrnevaTbiBaeTca U XpaHUTcs B
MPUNOXEHWUWU A nacnopTa Bbluncnutens.

Bbiuncnutens nossonsieT koHgpurypuposaTb Ao 6 noacuctem yyéta
(n3mepuTenbHbIX  kaHanoB). O6Wasi AnvMHa  apxXMBHOW  3anucu
3aKOHUIYPUPOBAHHBIX CUCTEMHBIX MapamMeTpoB MOXeT mocTuratb 29
eAuHUL, BKIOYas napameTpbl HapaboTKM M OWMWOGKA MO Kaxaown
noacucTteme y4yéTa (tabnuubl 2.3, 2.4, 2.5).

Mpn  KOHUrypupoBaHuM BbIMMCIIUTENS HEOOXOAMMO  BbIMOMHUTH
cne,qyrou.wle OencTBus:

ycTaHoBuTb Ha komnbtoTep MO BJ1bd-KoHdurypaTop. MNporpamma
ANNbd-KoHdurypatop Haxogutcsi B CBOOOOHOM [OCTyrne Ha cainTe
npeanpuATUA-U3roToBUTENS (pervncTpauus nporpaMmei n
norny4yeHve perncTpaumoHHoro darna ocyLecTBnseTcs Yepes
cnyx06y TeXHU4eCKoW NOAAEPXKKN MO ANEKTPOHHON MoyTe);

" pasbeAUHUTb BEPXHIOK N HIDKHIOK YacTW BbIYUCIUTENS;

= MOAOKMIOYUTB nyneT KOHMVIrypupoBaHus BblUMCTINTENS
MCTWN.426477.010 k koMnbloTepy M BblancnuTentio. [oaknioyeHne
nynbTa KOHMUIYpYpOBaHUA K BbIYUCIIUTENIO OCYLLECTBNSETCS
yepes coeauHUTENbHbIN pa3beéM 9, pucyHok 1.2;

= 3anycTuTb Ha KomnbloTepe nporpammy JJIb®-KoHdurypatop u
NpOM3BECTU  HAcCTPOMKY  BbIMUCIIUTENS  Crefys  ykasaHusm
nporpaMmbl.

B pexume pabotbl TECT BbluMCnUTENb MNO3BOMSIET peaaKkTMpoBaTb
3HayeHns CryebHbIX (YCTAHOBOYHbIX W HACTPOEYHbIX) MapameTpoB,
onpeaensowmx HacTporky npubopa (3a UCKMHYEHNEM nNapameTpoB, OT-
BeYalLLMxX 3a KOHUIypaLumio CXemMbl U3MEPEHUIA), BPYYHYIO C KnaBuaTy-
pbl BblYMCnUTENS. Bce foCTynHble AN pefakTupoBaHus criyebHble na-
pameTpbl HaxogsAaTcs B MeHo YcTaHoBkuW. [poueaypa peaaktupoBaHus ¢
KrnaBuaTypbl BbIYUCIIUTENS OMNMcaHa B pa3gene 5 MHCTPYKUuM No MOHTa-
XKy BblUMCIIUTENS.

Cxema n3mepeHusi Bblbupaetcs n3 6ubnmotekm cxem, copepxallencs
B Tabrumuax 2.3, 2.4, 2.5. B ykasaHHbIx Tabnuuax npeacTtaBrneHbl CXeMmbl
MN3MepeHnsl, peanusyemble BblYMCNIUTENEM, @ Takke COOTBETCTBYHOLLME
MM U3MepUTENbHbIE KaHambl C pac4eTHbIMU (hOpMynamn U MMeHaMm na-
pameTpoB, onpefenéHHbIX AnA 3Tux kaHanos. Pa3nuyHble koMOuHaLMm
CXeM M3MepeHus, codepxalumecs B Tabnvuax, No3BonsT peann3oBaTb
BCE BO3MOXHble BUAbl Y4€Ta 3HEpreTnyeckmx pecypcos. B tabnuue 2.5
HaxodsaTCs CXeMbl y4éTa, KOTOpble MOXHO peanu3oBaTb TOMbKO C MC-
nonb3oBaHuem Bbluvcnutenen dJ1b®d-03 nnu 3JTbP-04.

Bbluncnurtenu 3J1b®
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Ta6bnuua 2.3 — CxeMbl U3MepeHus],

peanusyemble nepgoul napoli 8xo008

1

Kop
CcXeMbl Cxema nsmepuTenbHbIX MNapameTpbl U pac4yéTHble hopMynbl
KaHanoe
(X)
KaHan uamepeHus TeNNOBOW 3Hepriu:
i Q17 =617 x (h7 - h1x);
t17; t13; At = t17 - 1
1 iy P1y Vi (V12; VN, AV = V1A -ViN,
1 G1A=p1AxV1A; G1N = p13 x VIN;
AG1=G17-G1y)"
(P12; P1N).”
Kanan uamepeHusa TENNOBOoN IHEPIMK:
Ha P12 Via Q1N =G13 x (h17 - h1y);
L t17: tN; At = 17 - t13;
V1A; VIN; AVY = V1A - VN,
2 il o Wik $317|=p17|xV17|:G1}.I=p1}.IxV1N;
AG1=G17 - G1N);"
(P17; P1N).7
a) KaHan uamepeHua TENNOBOW 3IHEPTMK:
PP Q171 = G171 x (h171 - h1);
t17; t1N; At =17 -1
tiy Plv (V17; G17=p17A x V17);"
3 (P171; P1x).”

6) KaHan wamepexna obbéma
TennoHocuTens:”
Vb.

t1a P12
L

tiy P1y Viu

|

a) KaHan wamepeHnn TennoBor aHEpPruK:
Q1N = G189 x (h1A -h1y);
t172; t1y; At =t12-11Y;
(VIN; G1N=pN x VIN);"
(P12; P1u).”

6) KaHan wamepexna o6beéma
TennoHocuTens:”
Vo.

t12 P12 Via a
AL

Py iy

Kanan namepeHua TENNOBOA 3HEPTWW:
AQ1=Q17-Q1xy;

Q172 = G172 x (h17 - hxu);
Q1Y = G113 x (h1Y - hxu);
t17; t1y; (At1=t12 -t1y)
(V12; V1N; AV =V1A -V,
G1A=p12x V12,

G1y = p1y x V1u;

AG1=G1A - G1N);"

(P12 P1x)."

4
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Ta6bnuua 2.3 — OkoHYaHue

tb Pb Vb g

Kon
cxemp: | CXEMA MIMEPUTENLHBIX | 1304 \etpbl U pacuéTHBIE thopMynb
(X) KaHanoe
Vo a a) Kanan mameperun obbéma
-p—@—p- TennonocuTens:”
6 Vo.
Vb 5 6) Kanan wamepenns obuéma
_._@_’_ TennoHocuTena:”
Vb.
to Po Vo a a) Kaxan namepeHna TennoBoi aHeprin:
Qo = Go x (ho - hxu); to;
8 (Vo; Go = po x Vo);" (Po).”

6) KaHan wamepeHua TENNOBOW 3IHEPTMK:
Qb = Gb x (hb - hxu); tb
(Vb; Gb=pbxVb);" (Pb).”

a) KaHan namepeHus TennoBoi sHepruu:
Qo = Go x (ho - hxu); to;
(Vo; Go = po x Vo);" (Po).”

6) Kanan uamepenns obuéma
TennoxocuTens:”
Vb.

lMpumeyvaHus:

1) Bbiqucnumernb 8 0OHOM KaHarne U3MepeHUsi He ro380sisgem O00HO-
8peMeHHO omobpaxamb U apxusuposamb 3Ha4yeHusi Macchl U
obbema mennoHocumerns (800bi1). Bblbop, 3Ha4YeHUs1 Kakux napa-
mMemposg pesucmpupogamp (Macchl unu obbema), Oenaemcs npu

Hacmpot?Ke 8bl4duciumernis.

2) Tosnbko Ons ucnionHeHusi J1b®-04.
3) Hanu4ue kaHana uamepeHuss obbema mernmaoHocumerns onpeders-
emcs rpu HacmpouiKe 8bI4uCIuUMeris.
4) B cxeme X=5 npu ucrnonb3osaHuu KaHana \Vn napamemp At1 He
8bIYUCIIAGMCS U He apXusupyemcs.

Bbluncnurtenu 3J1b®
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Tabnuuya 2.4 — Cxembl usmepeHus, peanusyembie 8mopoli napoli 8xo008

Kog
cxembl Cxema MIMEPHUTENbHbIX
(Y} KaHanoe

MapameTpel U pac4yéTHkle hopmMynkl

TI'W a

P2u V2u

a) KaHan namepexns TENNOBOR 3Hepriu:
Q27 =G27 x (h27 - h2y);
127 12N, A2 =127 - 12N
(V27; V2u; AV2=V2A -V2u;
G271 = p2A x V27, G2N = p2y x V2N,
AG2 = G27 - G2y);"
(P27 P2N)."

6) Kanan uamepenus obbéma
TENNOHOCKTENS:
Vn.

a) KaHan uaMepeHua TENNOBOW IHEPTMK:
Q23 = G234 x (h2A - h23);
127; t2N; A2 =127 -2y,
(V27; V2u; AVZ =V2A -V2y;
G271 = p2A x V27; G2N = p2y x V2,
AG2=G27A - G2y);"
(P27 P2w).”

6) KaHan namepenns obbéma
TennoHoCUTENA!
vn.

a) KaHan W3mMepeHWs TENNOBOA 3HEPrMK:
Q27 = G27 x (h27 - h2y);
127; t2N; At2 =127 - 12N,

12w P2w "
(V27; G271 =p2A x V2A);
(P27; P2w).”
3 vd 6) KaHan wamepenna obbéma
> @ > 6 TennoHocutens:
Vd.
8) KaHan uamepenna obséma
ol B TEeNNOHOCUTENA!
— vn.
t22 P2a a a) Kanan namepeHus TENNOBOW SHEPTMK
AL Q2N = G2N x (h27A - h2N);
127; 123; A2 =127 - 12N,
i i e (V2y; G2M = p2N x V2u);"
(P27; P2u).”
4 6) Kanan namepenus obbéma
Ve 6 TennoHocutens:”
> ve.
- e) KaHan uaMmeperun obséma

TENNOHOCKUTENS:
Vn.
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Ta6nuua 2.4 — NpodomkeHue

Kog c
CXeMbl XEMEHI;::\;E%I:‘TEH BHBIX
n
(Y)

MNapameTpekl 1 pac4éTHbie hopmynbl

122P2a V22 a
L

a) KaHan wamepeHna TennoBoi 3Heprum

AQ2 =027 -Q2y;
Q27 = G2A x (h2A - hxu);
Q23 = G2 x (h2 - hxu);

12w P2u)eu 127; 12N; (AL2 = 127 - t23);°
5 (V22; V2N; AV2 = V27 -V2y;
G272 = p272 x V27; G2N = p23 x V2N;
Vin 6 AG2 = G272 - G2y);" (P27; P2n).”
-D—@—D- 6) KaHan wamepenma obséma
TeNNOHOCUTENA:
Vn.
Ve a a) Kanan namepenus obséma
-D—@—b- Tennoxocutens:”
Ve.
vd 6 6) Kanan wamepenns ofkéma
-P—@—D— TennoHocutena:”
6 Vd.
tu B B8) Kanan uamepexua temneparyps:”
* tu.
Vn . r) Kanan namepenwus obeéma
.._@_p. TENNOHOCUTENS:
Vn.

a) KaHan waMepeHuns Tennosoi aHepriu:

Qc = Gc x (he - hxu); tc;
(Ve; Ge = pe x Ve);"
(Pc).”

6) KaHnan namepeHina Tennosoi aHeprum:

Qd = Gd x (hd - hxu); td;
(Vd; Gd = pd x Vd);"
(Pd).”

8) Kanan wamepenna obbéma

TENMNOHOCHUTENA:
Vn.

Bbluncnurtenu 3J1b®
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Ta6bnuua 2.4 — OkoHYaHue

Kog
CXEMBbI Cxema nsmeputenbHbIX MapameTpbl U pac4éTHble hopmynbl
(Y} KaHanos
Pc Ve a) Kanan uamepeHna TeNNoBOii SHepriu:
Qc = Ge x (he - hxw); te;
(Ve; Ge=pcxVce);" (Pc).”
vd 6 6) Kanan uamepenns obbéma
-’_@"' TennoHocuTens:”
9 vd.
u B 8) KaHan uamepenua Temneparypei:*
-’—'—.— tu.
- r) Kanan nameperna obbéma
@ r TENNOHOCUTENA!
Vn.
lMpumeyvaHusi:
1) Bbiqucniumerns 8 00OHOM KaHarne usmepeHus He roseorsisgem 00HO-

2)
3)

4)

%)

8peMeHHO omobpaxamb U apxusuposams 3Ha4YeHUsl Macchl U 06b-
ema mensoHocumerisi (800bl). Bbibop, 3Ha4yeHUs Kakux rnapamempos
peaucmpuposamb (Macchl unu obbema), Oeraemcs npu Hacmpouike
eblyucumerns.

Tonbko 051 ucnionHeHusi 3J1b®-04.

Hanuyue kaHana usmepeHusi o6bema mersioHocumens unu y4éma
3r1ekmpoaHepauu onpedenisiemcsi npu HacmpoUliKe 8bI4UCIUMENs.
Hanuyue kaHana usmepeHusi memnepamypbl ornpedensemcs npu
Hacmpolike eblquciiumens, mosbko 0ns ucrnonHeHuld 3JIb®-03,
SIb®-04.

B cxeme Y=5 npu ucrnonb3osaHuu kaHana \Vn napamemp At1 He ebl-
qucrisiemcsi U He apxusupyemcs.
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Tabnuya 2.5 — CxeMbl usMepeHusi, peanusyemsle 0515 cucmem omorise-
Husi ¢ ombopom mernioHocumers Ha Hyx0bl [BC

Kopn n ..
CxeMbl Cxema uaMmepuTenbHbIX apameTpbl U pac4yéTHble
(XY) KaHanos chopmynei
tir i!a Via 6 | a) Kanan namepenus Tennosoi
3HEpruM B cUCTEME oToNneHnsA:”
tis Py Vi Q1A=G12 x (h17 - h1y);
17, ty; At =t1A -1y,
vd = W (V17; VIN; AV = V17 - VN,
.._@_.. ~ Y . G1A=p17 x V17,
i GiN=plyxViy;
~ ) 2 | as1=6172-c1y)"
1A = (P17 P1n).”
6) KaHan uameperna Tennosoii sHeprim 8 cucTeme MBC:”
Qc = Ge x (h13 - hxu); te; (Ve; Ge = pe x Ve);" (Pe)”
8) Kanan uamepenus o6béma Tennonocutens: Vd.”
r) Kaman wamepenna remnepatypbl: tu.”
n) Kanan uwamepenua obbéma TennoHocuTena: Vn.
Kon "
exeMbl Cxema M3mepuTenbHbLIX MapameTpbl M pacyéTHbie
(XY) KaHanoB chopmynbl
112 iv Vi a 6. | a) Kanan uamepeHus TennosBon
Pc Vo 3HEpruM B cUCTeme oTonneHns:”
PR Q1N = G1N x (h17 - h);
t17; ty; At =117 -t1y;
vd . W | (VI VNG AV = VA VY,
—— ) 5t | Gia=piaxvin
" | e1v=ptvxviy;
> ) > AG1=G17 - G1y);"
2A i (P17 P1N).”
6) Kanan wamepeHnn Tennosoi sHeprum B cucteme MBC:"
Qc = Ge x (h172 - hxu); te; (Ve; Ge = pe x Ve);" (Pc).”
8) KaHan uamepenua obbéma Tennovocutena: Vd.”
r) Kaman wamepenna remnepatypsl: tu.”
n) Kanan wamepexua obbéma Tennoxocutens: Vn.
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Ta6bnuua 2.5 — NpodomkeHue

Ko, -
Cxe:bl Cxema uamepuTenkHbIX MapameTpbl ¥ pacyHéTHbIe

(XY) KaHanoB chopmynbl

a) KaHan uamepeHsua Tennoson
3HEpruK B cucTeme otonnenua:”
Q1A =G12x (h1A - h1y);
t17; t1N; At1=t17 -t1N;
(V172; G1Aa=p1Aax V12);"
(P172; P1n).”

6) Kanan wamepenuna obbéma
tennoHocutens: Vb

3A

8) KaHan namepexus Tennosoi sHepraum & cucteme MBC:Y
Qc = Ge x (h17 - hxu); tc; (Ve; Ge =pcx Ve);" (Pc).”

r) Kauan wamepenun obbéma TennoHocutens: Vd.”

0} KaHan uamepeHns Temnepatypsl: tu.”

e) Kanan wamepenna obbEma TennoHocutens: Vn.

Kon n .
EXEMB Cxema U3mMepuTenbHbIX apameTpkl U pacyéTHble
(XY) KaHanos thopmynbl

a) KaHan wamepexus Ten1osoi
3HEpruM B cucTeme oTonneHus:”
Q13 =G13 x (h1A - h1w);
t17; 113y At1 =117 -1,
(V1y; G113 =p1y x W1N);"
(P17; P1y);?

6) Kanan namepeHus obnéma
tennoHocutens: Vo.”

4A

B) Kanan namepeHns Tennosoi aHeprium B cucteme MBC:
Qc = Ge x (h17 - hxu); tc; (Ve; Ge = pe x Ve);" (Pc).”

r) Kanan wamepenus obbéma TennoHocutena: Vd.”

a) Kanan vamepenus temnepatypsi: tu.”

€) Kanan wamepenna o6kEma TennoHocuTensa: Vn.
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Ta6bnuua 2.5 — OkoHyaHue

Kog ..
CXeMbl Cxema mamepuTensHbIX MapameTpel 1 pac4éTHble
(XY) KaHanoe thopmynbl
o Po Vo 5 vd a) KaHan namepeHus Tennoeom
_’.LL@.’. _p_@.' AHEPrUn:
« « Qo = Go x (ho - hxu); t
o = Go x (ho - hxu); to;
ib Vb td Pd Pt
1 ib @ 6 t L ) (Vo; Go = po x Vo);" (Po).”
ab — 6) KaHan uamepeHus Tennosoi
L O - @ - e AHEPIAN:
Qe Qb = Gb x (hb - hxu); tb;
8b (Vb; Gb = pb x Vb);" (Pb).”
&) KaHan uamepeHws TennoBoil 3Hepriu:
Qc = Ge x (hc - hxu); te; (Ve; Ge = pe x Ve);" (Pe).”
r) KaHan BelMMCNEHUA TENNOBOW IHEPIUN:
Qd =Qo - Qb + Qc;
(Vd =Vo -Vb + Vc; Gd = Go - Gb + Gc);"
0) Kakan uamepenns Temnepatypsl u gasnenus: td, (Pd).”
&) Kanan nameperua obeéma TennoHocuTena: Vn,
lMpumeyvaHusi:
1) Bbiqucniumenb 8 0OHOM KaHarne U3MepeHUsi He 0380s15iem OOHO-

2)
3)

4)

5)

8peMeHHO omobpaxamb U apxueuposame 3Ha4eHUss Macchl U 06b-
ema mennoHocumerns. Bbibop, 3HayeHuUsi Kakux napamempos peau-
cmpuposamb (Mmaccel unu obbema), Oenaemcs npu Hacmpoulke
8blyucIumenns.

Tonbko 0ns ucrionHeHus1 AJIb®-04.

Hanu4ue kaHana usmepeHusi obbema mernioHocumerns unu y4éma
3/1€KMPO3Hepauu onpedensiemcsi npu HacmpoUKe 8bI4UCTUMeris.

Hanu4ue kaHana usmepeHusi memrepamypbl onpedensemcs npu
Hacmpolke ebiquciumens, mosnbko 0ns ucronHeHul 3JTb®-03,
OJIb®-04.

Cxembl u3MepeHusi mernnosol sHepauu coomeemcmeyrom MAC
41-4.2000 (Memoduka onpederieHUsi Konu4yecms meriosol 3Hep-
euu u mernoHocumerns 8 B800SIHbIX cucmemax KOMMYyHarbHO20
mennocHabxeHus).
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Mpwy KOHPUrYPUPOBaHUM BbIMUCTIUTENS KO CXeMbl U3MEPEHUI Ans Nnio-
©0ro MCNOMHEHMS BbIMUCTIUTENS 3anUCbIBAeTCs B BUAE:
3J1b®-(01, 02, 03, 04, 05) — XY
roe: X — Kop Cxembl U3MepeHuii, peanvayemol 1-o1 napovi BXO40B
BbIYMCIUTENS, B COOTBETCTBMM C Tabnuuen 2.3;
Y — KOA CXeMbl U3MEPEHUN, peanu3yemMon 2-o/ Napon BXOAOB Bbl
YyncnuTens, B COOTBETCTBUM ¢ Tabnuueln 2.4.
B cnyuyae ecnun Y = 0, ko4 cxeMbl u3aMepeHun onpegensietca kogom X,
npuBeaéHHbIM B Tabnmue 2.3.

B tabnuue 2.5 kogbl cxeMm usaMepeHuin Boluucnmtenen JJ1bd-03, -04

npueeeHbl B BUAE:

3Nbd-(03, 04) — XY

roe: X — CoOTBeTCTBYeT 3HayeHusm 1, 2, 3, 4, 8;
Y — cooTBeTCTBYET 3HayeHusm A, b.

MpuMeHsieMocTb cXxeM M3MepeHui, Tabnuupl 2.3, 2.4, K pas3nuyHbIM Tu-
nam noTpebneHns aHepropecypcos, onncaHa B Tabnuue 2.6.

Tabnuuya 2.6 — [lpumeHsieMocmb cxem u3mepeHull Kk munam rnompebe-

HUSI 3HEepaopecypcos

Tun noTpe6nenus
3Hepropecypcos

Ucnonb3yemble koAbl
CXeMbl U3MepeHun
u3 Tabnuy 2.3, 2.4

PekomeHpgauum no
NnpUMeHeHuo

3akpblTas cxema
TennocHabxeHns ¢
KOHTpOMeM yTeuek

1m2

[OomoBble 1
KBapTUpPHbIE Y3Mbl
y4yéTa Tenna

3akpblTas cxema
TennocHabxeHus 6e3
KOHTpOMS yTeyek

3n4

KBapTupHble y3nbl
y4yéTa Tenna

OTKpbITas cucrema
TennocHabxeHus

[omoBble y3nbl
y4yéta Tenna

MoTpebneHue Boab!

KBapTupHbIn y4€T no-
TpebneHust Bogbl,
[OMOBOW YyYéET
noTpebneHus Boabl No
06bEMY

MoTpebnexus Boabl 1
Tenna no oAMHOYHOMY
Tpybonposoay

8n9

[omoBoi yuét XBC 1
'BC no ognHo4HOMY
Tpybonposoay
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3. ICMNOJIb3BOBAHUE MO HASHAYEHMUIO

BblaucnuTens nocTaBnsieTcss C OTKMOYEHHbIM 37IEMEHTOM MUTAHUS.
OnemeHT NUTaHus NOAKMYaeTCs K BblYUCAUTENO nocpencTtsomMm coeau-
HUTENbHOIO pa3bemMa. l'lepe,u Ha4vasriom paGOTbI, HeobxoaMMO MoAKIHo-
YUTb 3NIEMEHT NUTaHUA K YKadaHHOMY COeUHUTENbHOMY pasbémy.

Mocne npucoegnHeHuna anemMeHTa nutaHua BblHUCIIUTENb MOCTOAHHO
HaxoguTca B pa6oqu COCTOSAHUN.

3.1. CtapTOBbIf 3KpaH BblYMCNIUTENS

B nonb3oBaTenbckom pexunMe 3anyLleHHbIA B 3KCnyaTaumio BbIMUCTU-
Tenb MOCTOSIHHO U3MEpPSIET U BbIMUCMSET NapamMeTpbl, KOHTPONMPYET UX
COCTOSIHUE U onpefensieT napameTpbl HapaboTku. MHdopmaums BbiBO-
OWTCHA Ha 9KpaH BbluucnuTens. B uensx akoHOMuM pecypca anemMeHTa
nuTaHns  nHavkaumsa XKW moxeT 6biTb oTkntodeHa. Mpy aToM HaxaTtue
no6oN KnaBuLWK YNpaBreHUss UMM HaBurauuum npuBed&T K akTuBaumu
akpaHa XKKW. Ha akpaHe XKW umHamumpyeTtcs m3obpaxeHue, KOTopoe
Ha3biBaeTcsi CTapTOBbIM 3KPAHOM, PUCYHOK 3.1.

dama Mecsay roo CuaHan o paspade 6amapeu

g @20 (o D) 020

.04 bAE
44

L
Toxywmne Hakonnewuwie CyTouduie Yacopwe

Yacer

Cueuanuaupyem O Hanu4uu e

Murymei , D IlU ED ’Lf QaHHbII MOMEHM 8peMeHU

HC & uamepumensHom

104 & * KaHane (kananax)

PucyHok 3.1 — N306paxeHue cmapmogoeo 3KpaHa 8blduciumerns

B obnactu nmenun otobpaxaemoro napametpa (Mone 1, pucyHok 2.2) 1
obnactn 3HavyeHuss oTobpaxaemoro napametpa (one 2, pucyHok 2.2)
MHAMUMpyeTCca Tekywasa garta B dopmate: XX (geHb) XX (mecsn) XXXX
(rom).

B ob6nactn otobpaxeHusi gononHutenbHo wuHdgopmaumun (Mone 4,
pPUCYHOK 2.2) uHauumpyeTcs Tekywiee Bpemsi: XX (4ac). XX (MuH); vnu
oTobpaxaetcsi cumson bat. Cumson bat curHanusvpyetr o paspsge
6aTtapeun nuTaHus. 3ameHy 6aTtapen Heo6XxoaMMO NPOM3BECTU B TeYeHue
30 cyToKk C MOMEHTa NMosIBNEHUs 3TOro CUMBONa.

Ecnun B obnactn Hanuuust HC (Mone 7, pucyHok 2.2) uHauuupyeTcs
cumson &, 10 570 03HauaET, YTO B AAHHBI MOMEHT BPEMEHU B KaKoM-
nnbo n3mepuTenbHOM kaHane npucytcteyet HC.
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3.2. OTOﬁpa)KeHI/Ie AaHHbIX B apxuBe Bblyucnurtens

[na npocMoTpa HaKOMMEHHbIX U TEKYLLMX 3HAYEHUN n3mepsieMbix na-
pamMeTpoB criegyeT nepertu B pexvMm uHaukaumm Apxusbl. Ons 3Toro
HeobxoanMo nyTém Haxatus knasuwm MEHKO yctaHoBWTb ykasatenb P
HanpotmB Hagnucu Apxmssbl (Mone 10, pucyHok 2.2).

[Mocne BbINOMHEHMA 3TOW onepauMn Anst NpocMoTpa Ha akpaHe XXKN
BbIYNCINTENS CTAHOBATCH AOCTYMHLIMU Crieaytolwye AaHHbIe:

" TeKyluMe 3Ha4YeHUs: U3MepseMbIX NapaMeTpoB;

" [laHHble NMOMECSIYHbIX apXUBOB, COAepXallue 3HayYeHus n3mepsie-

MbIX MapameTpoB Ha rnybuHy Ao 37 mMecaues;
" [aHHble MOCYTOYHbIX apXVBOB, CodepXallue 3HavyeHus uamepsie-
MbIX NapamMeTpoB Ha rmybuHy o 128 cyTok;

" [aHHble NOYaCOBbIX AaPXV1BOB, COAEPXKALLME 3HAYEHUS N3MEPSEMBIX

napameTpoB Ha rnybuHy no 960 yacos.

ApXVB BblUUCNUTENS NPEACTaBNsSeTCs B BUAe Tabnuupl, nepemMeLleHne
Mo KOTOPOW OCYLLECTBSETCA KnaBuLammn 6oka ynpaBsneHus:

V A - no 3Ha4yeHUsIM BbIGPaHHOro NapameTpa — CTPOKU Tabnuubl;

<> - nepemeLlleHre NO NapameTpam — CTONOLbLI Tabnuubl.

ApXVB BbINUCNIUTENST UOEHTUYEH MO CBOEW CTPYKType, U OTnmyaeTcs
OISt pasHblX OTYETHBIX NEPUOAOB TOJLKO NyBuHON apxmBupoBaHus. O6-
was cTpyktypa Apxuea npeactaBneHa Ha pucyHke 3.2.

ﬂ'epeaﬂ apxueHas 3anucek

= ]
T 7 +| Apxana

wen(@) | 0 [ "‘83 (F)ane =
] © [-iepis (| @ ] 28

H Cyrome H E 5

A A & £

R e~ I = I el I I O U e

wa 3 ! e an >
© |- 5455 o © [ i ® L IBO415 ™ ® E e

o Cyrowme Cyroms a2

- . H

H B T 0 b | Apcene H g

@ L 4 G,
© ks ® 588
= 38
@
H Mocneduan apxueHan 3anuce
Lo 6 WaMepHTenbHLIX KAHANOB, KOTOPLIE MOTYT BKNIOYaTL B ceba Ao
paweTpos, © nay oM Hap v napamerp
ana F " * ro

PucyHok 3.2 — CmpyKkmypa apxusa bl4uciiumernsi
Mpu nepexofe B MeHto ApxuBbl Ha XKKU HaumHatoT oTobpaxartbes Te-
KyLLMe 3HaYeHVss napameTpoB, O YeM CBMAETENbCTBYET NOSNIOKEHNE CUM-
Bona V [Mons 6 (pucyHok 2.2) Hag Hagnucbio Tekywme. [Ana nepexoda K
NOMECS4HbIM, MOCYTOYHbIM, NOYACOBLIM apX“Bam UCMONb3yeTcs KpaTkoe
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HaxaTtue knasuwmn MEHIO. MNepexon oT ogHoro apxumea K Apyromy ocy-
LecTBNAETCA B paMKkax OAHOFO U TOro e CUCTEMHOro mapameTpa,
pucyHok 3.3.

B oxHe Texyujue 3HaYeHusi MEMKa epemMeHu
| omoBpaxaemcs e chopmame: Yacel. MuHymsl. CekyHAbI

¥] Apsenia »] Apsmnn 7] Apsssas

orl @l [0 r s gr @]

[ e (MR ) =gy g (vamo) | = g 15 7 (o)

s == 5 =5
ﬂGC_',/n’nC“fffnJe apxueb! 1

MoMecAYHBIE apXUEs!

| TekyLue IHaNeHUR

Apru

¢ 3=
'l"l[l“‘“] o -

S Movacogsie apxuast |
prrry

PucyHok 3.3 — [Nepexod mexdy pa3nuyHbIiMuU apxusamu 8bl4uciumerns

Onsa ycKopeHusi noucka Hy>HOW 3anucu npu nepexoge oT ApxvBbl
HakonneHHble B ApxuBbl CyTouyHble W Jdanee B ApxuBbl YacoBble
COXpaHSeTCA NPUHAANEXHOCTb K BblOpaHHOMY BpeMEHHOMY nepuoay.
Tak npu nepexofe 13 NOMeCcsiHHOro apxvBa B NMOCYTOUHbIN apxuB Ha KK
BbluMcnUTens GyayT oTobpaxaTbCsl AaHHble BbiGpaHHoro mecsiua. Mpu
nepexode W3 MOCYTOYHOrO apxuBa B MoyacoBoW apxuB Ha XK
BbluMCIIUTENS OyayT oTobpaxkaTbCsi AaHHbIE BbIOPAHHbIX CYTOK.

o™y
e

B npouecce noucka HyxHOW 3anucu nytem rnepexofa OT NMOMECSYHOro
apxvBa K NOCYTOYHOMY apxuBy W Janee K no4acoBOMY apxuBy, crieayeT
yunTbIBaTb, YTO rMybMHa apxuBoB pasnuyaetcs (37 mecsaues, 128 cyTok,
960 yacos). lNpy NOMbITKE MPOCMOTPA YXe OTCYTCTBYHOLLUX apXMBHbIX
[JaHHbIX (3anuceil npeBbllAWMUX [MyOMHY apxuBa), BbIYUCIUTEMb
aBTOMATUYECKM OTOOpaKaeT He3aBepLIEHHYK 3anucb (MOCNEnHIo0
3anck) M3 NPoCMaTprBaeMoro apxvea.

Mepexon B AnbTepHaTUBHLIA PEXWUM OTOOPaXEeHUA MPOUCXOANT
nytém Haxatus knasuwy BBOL. B AnbTepHaTVBHOM  pexume
OTOBpaXeHVs WHAMLUMPYIOTCA 3HaYeHUst napameTpoB HapaboTku u
OLUMBKM NO HACTPOEHHBLIM M3MEPUTENbHBIM KaHanam:

= BpeMsi HapaboTku oTobpaxaeTcs B Yacax, [lone 2, pucyHok 2.2.

= kopabl HC (npnunHbl Bo3HukHoBeHMSA HC) oTobpaxatotces B None 4,

PUCYHOK 2.2, TOMbKO B MOCYTOYHbLIX 1 MOYACOBbIX apXu1Bax.

3.2.1. OTob6paxeHne AaHHbIX B MTOMECSYHOM apXxuBe

[MomecsYHbIi apxmB BblMMCNUTENSA COAEPXUT A0 37 CTPOK (3anucen)
3HaYeHWUIN apXMBHPYEMbIX NapamMeTpoB.

Mpu HacTpoirke NOMECSIHHOrO apXxvBa HEOBXOAMMO ONpPeaenuTb, Kakue
3HaYeHus GyayT apxX1BMPOBATLCS:
"  MWHTerpanbHble 3Ha4YeHWUs, HaKOMMEHHbIE Ha Ha4ano OTYETHOro
Mecsilia ¢ MOMEeHTa NocneaHen 04NCTKN apxuBa;
" HakonneHHble 3Ha4YeHUs 3a MeCsiLl.
Onsa napameTtpoB Q, V, G, C apxuBupytoTcs nmbo HakonmneHHble, nmbo
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VHTErpanbHble 3HaYeHVsi, Ans napaMeTpoB TeMnepaTypbl U AaBneHus
apXMBUPYIOTCS CpeHME 3HaYeHUs NapaMeTPOB 3a OTHETHbI MecsL,.

Mpumep npeacTaBneHVs AaHHbIX B NMOMECSYHOM apxuBe CMOTpUTE Ha
pucyHke 3.4.

OB6LI4HEIA peXum oTobpaxeHnA

3uavenue napaMempa

Huma napamempa

v 1
NEVECL: e R L el NV i e
Q) "3,0315 G "30315 | ® ~3035 ] @)

Hakonnennsie ¥ Hakonneunuie Hakonnexsese
I Memyka apeseny
1

AnbTepHaTMBHBIA PEXWUM 0ToBpaxeHns

HmA napamempa

+ 4 =
N R T L = A
G, “3p5 © -Jl‘mar_s N ) =35 (3)eene

| HaxonneHsie

I Memyka ap

PucyHok 3.4 — [Tpumep omobpaxkeHusi 0aHHbIX 8 TOMECSIYHOM apxuse

YYET HapaboTkM B NOMECSYHOM apxvBe BEAETCS B Yacax, C TOYHOCTbIO
no coto gonu  vaca. Bpemsa HapaboTku  umHOuMuupyeTcs B
anbTepHaTMBHOM pexume oTobpaxeHus. B s3aBucumoctn oT crnocoba
apxvBUpoBaHus AaHHbIx Ha XKKW Beiumcnutens 6yaet otobpaxatbes:

= wmbo Bpemsi HapaboTKW, HAKOMIIEHHOE Ha Hayano OTYETHOro

mMecsiLa C MOMeHTa nocneaHen O4vCTK apXmBa;
= 6o Bpemsi HapaboTKM, HAKOMINEHHOE 3a MecsiLl.

OTobpaxeHne [aTbl apXMBHOW 3anucu Ansi MOMECSYHOrO apxvea,
npoussogutca B copmate «[eHb. Mecau. Mog» u cootBeTCTBYeT AaTe
OKOHYaHUsI Nepuoa HakonmneHus AaHHbIX. B cnyyae npocmoTpa 3anucu
TeKylllero OTYETHOro Mecsiua (HesaBepluéHHou 3anvcu) Ha KKU
BbIYUCIUTENS UHOULIMPYETCS TeKyllas aata.

3.2.2. OToGpaxeHue gaHHbIX B NOCYTOYHOM apXxuBe

MocyTouHbI apxuB BblYMCIIUTENSA cogepXuT Ao 128 cTpok (3anucei)
apxvBMpPyeMblX NapameTpoB.

[na napameTpoB Q, V, G, C apxuBM1pYyIOTCSA HAKOMIEHHbIE 33 OTYETHbIE
CYTKM 3HadeHus, Ans napameTpoB T, P apxuBupyloTcs ux cpegHue
3HaYeHUs 3a OTYETHble CyTKW. [TpOCMOTP 3HAYEeHWUn apXMBMPYeMbIX
napameTpoB MPOUCXOANT B 0ObIYHOM pexmme oTobpaeHus.

3HayeHune napameTpa HapaboTku oTobpaxaeTcsi B Yacax, C TOYHOCTbIO
[o coton gonu 4yaca. [pocmoTp napameTpa HapaboTkum MOCYyTOYHOro
apxvBa nNpou3BoamMTCs B ANlbTEPHAaTUBHOM PEXMME OTOGPAKEHMSI.

I'Ipvlmep npeacraBneHns AaHHbIX B MOCYTOYHOM apxuBe npuBeaeH Ha
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pucyHke 3.5.
OBbIYHLIA PeXUM OTOGPaXEHHUA
3HaveHUe NapaMempa
l Hma napaMempa 1
—  — ]
— » | Apxwe | o v |Apunem | = v Bk
T : 1 ol Y ™= I i Bl I 11 : L
(@ SsA 7 © TMEA ©) " 4ISA™ ()=
I Cyranmnie Momua ep”:mm’ CyToumLe I CyTouniae
AnNLTepHaTMEHLIA peXKUM oToBpameHun
I HmA napamempa 1 - - - l
+ ! ! = o |
e entetEr e e i egr e
....:’\S) ':\’H& "' ({} '_'\’H& :' @ ':\’H& ] <! ")\-...

I Cyromne Cyrorimne I CyTommie

I
Kod npuyumes eoanuknosenus HC

PucyHok 3.5 — [pumep omobpaxeHusi 0aHHbIX 8 TOCYMOYHOM apxuge

[ata apxuBHOI 3anucu (MeTka BpeMeHM) B MOCYTOYHOM apXxuBe OoTo0-
paxaeTtcs B dopmaTte «[deHb. Mecsu. Fog» n cooTBeTCTBYET AaTe Hadva-
na nepuoaa HakonmneHus AaHHbIX.

3.2.3. OTo6paxeHne AaHHbIX B MOYaCOBOM apxuBe

MoyacoBon apxuB BblMMCIUTENS codepXuT Ao 960 cTpok (3anucen)
3HaYeHNN apX1BMPYEMbIX NAPAMETPOB.

Ons napameTpoB Q, V, G, C apxvBMpylOTCA CYMMbl HaKOMMEHHbIX 3a
Yac 3HaYeHWN WX MUHYTHbIX MpupawieHui, a ana napametpos T, P
apXUBMPYIOTCA CpPefdHWe 3Ha4YeHUs UX EXEeMUHYTHbIX W3MepeHun 3a
OTYETHBIN 4ac. [IpocMOTp 3HA4YeHW apxMBMpPyeMmblX MapamMeTpoB
nponcxoamT B 0ObIMHOM pexume oTOBpaKeHWs.

3HayeHMe napameTpa HapaboTkM No  nogcuctemam  yyéTa
oTobpaxaeTcs B yacax, C TOYHOCTbIO OO COTOM Aonu yaca. pocMoTp
napametpa HapabGoTKM  MOYacoBOrO  apxuBa  MNPOW3BOAUTCH B

AﬂbTepHaTI/IBHOM pexunme OTOGpa)KeHI/IFI.

[aTta apxvBHOWM 3anucy (MeTKa BpeMeHW) B MOYacoBOM apXvBe OTOO-
paxaetca B dopmate «[eHb. Mecsau. Yac» u cooTBeTcTBYeT AaTte u
BPEMEHW Havana nepvoja HakonneHUst aHHbIX.

OT06paxeHne KooB NPUYMH BO3HUKHOBEHUs HC B noyacoBoM apxvBee
aHarnorMyHo OTOBPaXeHWI0 MX B MOCYTOYHOM apxvBe, MPOCMOTP KOAOB
ocyLlecTBnseTcs B ANbTepHaTUBHOM PeXxnme 0TOBpaxeHus.

Mpumep npeacTaBneHVs AaHHbIX B NMOYACOBOM apxvBe NpuUBEAEH Ha
pucyHke 3.6.
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OBLIMHBIA pexUM OTOBpaEHUs
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Yacomume
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Kod npusunsi eozHuknoaenun HC

PucyHok 3.6 — [Tpumep omobpaxkeHusi 0aHHbIX 8 104acO80OM apxuse

3.2.3. OToGpaxeHne TeKyLmnX AaHHbIX

MeHio, Tekywme [aHHble COAEPXWUT OOHYy CTPOKY  3HA4YeHuw
n3mepsieMblx napametpos Q, V, (G), C, T, P, npu atom unHAauKauus
3HaveHun Ha XKW BbluucnvTens oBGHOBNSETCA OAMH pa3 B MUHYTY.
3HayeHns napameTpoB Q, V (G), C oTobpaxatoTcsi npvBeOeHHbIMU K
Yacy, a ans napameTpoB T, P oToGpaxaloTcsi UX U3MEpPEHHbIE 3a AaHHYHO
MWHYTY 3Ha4yeHus. B none JononHUTenbHON MHgopMaumMmn nHanLMpyeTcs
TeKylllee Bpemsi B popmaTe: 4ac, MUHYTa, CEeKyHAa.

B AnbTepHaTUBHOM pexume oTOBpaxeHusi B none AOMonHUTENbHON
UHOPMaLMN BMECTO 3HAYEHUSI BPEMEHW BbICBEYMBAETCS TEKYLUMIA KOO
HeLUTaTHOM CUTyaLuun NpocMaTpuBaemoro napaMmeTpa.

3.3. Onucanue kogoB HC

BosHukatowasa no napameTtpy (napameTpam) U3MepUTENbHOro KaHana
HC npuBoauT K HENONMHOMY BpEMeHW HapaboTKv NOACUCTEMbI Y4ETa, Npn
3TOM O HenornHon HapaboTke curHanuaupyet cumson &, oTobpaxato-
wmnca Ha akpaHe XKKW. MpocmoTp apxmBa nokasbiBaeT, Kakon u3 napa-
METPOB CTarn NpU4nHOM BO3HMKHOBEHUst HC: Ha Hero ByaeT ykasbiBaTb,
VHANLMPYIOLLMIACA Ha 3KpaHe, CUMBOI R (owwmbka).

Kogbl HC coxpaHsTCcs B NOCYTOYHOM 1 MOYaCcOBOM apXxvBax Bbl4MC-
nutens n otobpaxatotcsa Ha XKKW npubopa nocpenctBoM crieumarnbHbIX
CMMBOSIOB, B ANbTEPHaTMBHOM peXume oTobpaXkeHusi, B nore aonor-
HUTenbHOW MHopmMaLmn (CMOTpuUTe pucyHok 2.2, MNone 4).

Kogbl HC, BO3HUKaIOLMX MO TEXHUYECKUM napameTpam, CBA3aHHbIM C

paboTol BbMUCINTENS], MPUBEAEHbBI HA pUCYHKe 3.7.
HMO KAPAT www.karat-npo.ru ﬂ
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3a nepnog apxvBUPOBaHUA
nogavya 0CHOBHOro NUTaHusA
Ha npubop He npekpawanacs

3a nepvog apxMBUPOBaHUA MO CUCTEMHBIM
napaMeTpam M3MepMTenbHOro KaHana He

Bbino 3acmkcuposaHo HC

'

v

|

3neMeHT NUTaHWA BbIYUCIUTENA

HY¥OAaeTCcA B 3aMeHe

) |

1

Moga4a OCHOBHOrO NUTaHKUA
B pe3ynsTaTe cOefMHEHWA

BEPXHEN M HUKHEW YacTKH

Kopnyca BeIMUCNWTENA

CHATHE OCHOBHOIO NUTAHWUA
B peazynestate “pasmbiKaHua’
BEPXHEW W HUKHER YacTh
Kopnyca BblYMWCnuUTensA

PucyHok 3.7 — Kodbl HC, 803HUKarOWUX 10 MEeXHUYECKUM napamempam
Kogbl HC, BO3HMKalOLWMX NO napaMeTpy TEnsoBow aHeprun — Q, npea-

CTaBreHbl Ha pUcyHke 3.8.

F 3

dB8d86

TemnepaTypa TennoHocuTens
B nogjawliem TpyGonpoeone
HUXE ero TeMnepartypel B
obBpaTtHom TpyGonpoeoae

TennoBas MOWHOCTE B NOAAOLWEM
TpyGonpoBoAe MeHbILE TeNNOBOK

MOLYHOCTH B 06paTHOM
TpyBonpoBeoge y

PucyHok 3.8 — Koobl HC, 8o3HuUKarouwux no napamempy mernsiosol

3Hepeuu

Kogbl HC, BosHuKatowmx no napameTpy Temnepatypbl — T, npeacTtas-

neHbl Ha pycyHKe 3.9.
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3Ha4eHne TeMnepaTypkl HUXe 3HayeHwe TemMnepaTypebl
= HWX¥Hero npegena, 3agaHHoOro npeBLIWAaeT BEPXHUA Npeaen,
ans gaHHoro MNT 3agaHHbIn AnA gaHHoro UNT
[ A
[ 1 L J { 1 [ w OBpbIB MAKM KOPOTKOE
f 3aMblKaHue NUHUK
ceasm MNT

PucyHok 3.9 — Kodbl HC, 8osHukaroujue ro napamempy memmepamypb|

Kogbl HC, Bo3HuMKatoLme no napameTpy AaBneHns — P, npeacTaBneHbl
Ha pucyHke 3.10.

3HaueHWe AaBneHWA NpeBbIaeT
BEPXHWA Npegen, 3agaHHbId AnA
‘ AawHoro UNQ

OO, e
:B I g

BuiuvcnuTens npu pacyérax 3HayeHue QaBNeHWs MeHbLe
Wcnonk3yeT AOroBopHOe 0 Npefena, 3afaHHoro
IHaYeHWe gaBneHus ana aadHoro MNO

PucyHok 3.10 — Kodbl HC, 8o3Hukarowue no napamempam 0asneHusi

Kogbl HC, BO3HUKaowWwmx no napametpam ob6bEMHOro pacxoja — V
(maccoBoro pacxopa — G), npeacTaBrieHbl Ha pyucyHke 3.11.

Pacxn,q TennoHoCWUTeNnA
npeBkIWaeT BepXHWiA npegen,

3afgaHHbIn Ans ganHoro UMNP
[ ] J r 1 Y ceteeoro UMNP otcyTtcTeyeT
_.l :..] L J ) KOHTPONMPYEMOE HanpsXeHne

nutaHma 220 B

Pacxopa TennoHocuTens
HeBo3MOXHO BLIYMCNUTL MeHbLUE HWKHEro npeaena,
Maccy TennoHocuTens 3apaHHoro gna gaxHoro UMP

PucyHok 3.11 — Kodbl HC, eo3HuKkatowux ro napamempam
06bEMHO20 (Maccosoeo) pacxoda

Hanpumep:

®  MpWYMHON BO3HMKHOBeHUst HC, mokasaHHOW Ha pucyHke 3.5, sBu-
NoCb pasbednHEeHEe BEPXHEN U HIDKHEN YacTeln Koprnyca BblYUCAn-
Tens. JaHHas HC gnunace 3 yaca 43 MuHyTbl. HewTaTHbIX cuTya-

HMO KAPAT www.karat-npo.ru
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UM No ApYyruM napameTpam U3MepuTenbHOro KaHana B OTYETHbIN
nepwog ¢ 00 yacoB 00 mMuHYT Ao 23 YacoB 59 MUHYT (BKMOYUTENb-
HO) 14 anpens 2014 roga He BO3HMKanMo.

= pUYMHON BO3HWMKHOBeHUS HC, noka3aHHOW Ha pucyHke 3.6, aBuncs
06pbIB (MNn KOpoTKOe 3amblkaHve) nuHun cBa3n Ha WUMT. JaHHas
HC gnunack 41 muHyTy. o gpyrum napameTpam n3amepuTenbHOro
KaHana B OT4éTHbIN nepwog ¢ 13 yacoB 00 muHyT o 13 yacos 59
MUHYT (BKNo4mTensHo) 18 anpensa HC He Bo3HMKano.

MpuynHon HC npu nsmepeHun notpebrnseMort anekTpo3HePrnm MoXeT
CMYXWTb TOMNbKO pasbedUHEHWe BEepXHEeW W HWDKHEW 4YacTel koprnyca
BblymcnuTens. puunHbl Bbixoga u3 ctpost CBY Beluucnutenem He
OVarHoCTUpyHTCS.

3.4. MeHIo YcTaHOBKMU

B meHo YcTtaHOBKM copepxatcsi CryebHble mnapameTpbl, KOoTopble
MOXHO KOPPEKTUpOBaTb BPYYHYI C KraBuaTypbl BbluucnuTens. MeHto
npegHasHayeHo Ans npocmoTpa (B MNOMb30BaTENbCKOM pexvme) 1
pepaktmpoBaHua (B pexume TECT) 3HayeHVMn LaHHbIX NapaMeTpoB.
MapameTpbl npeacTaBneHbl B MeH B BuAe Tabnuvubl, Kaxaas CTpoka
KOTOPOW COAEPXUT OAMH UM HECKONbKO MapameTpoB, (PyHKLMOHANbHO
CBSA3aHHbIX Mexay cobon, pucyHok 3.12.

Mepexod om odwHoll 2pynnel napamempoe k dpyzol ecezda
ocyuwecmensaemcs Ha nepeasIl napamemp opyzoll 2Py | s

H. 2pynnel napamempoe
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@ 3HavYeHUA napaMempos HacmpouKku

MNapameTpbl HACTPOMKK, BXOQALWWE B rPYNNy NnapaMeTpoe

PucyHok 3.12 — Cmpykmypa MeHI0 YcmaHo8Ku
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Kaxpast cTpoka Tabnuubl onpepensieT KOHKPETHYI XapakTepuCTUKY
BbIUNCNIUTENST WM HasblBaeTcs  rpynnoi  napameTpoB. [pynna
napameTpoB MOXeT COCTOSiTb M3 OLHOTO UMW HECKOMNbKUX MapameTpoB
HacTpoWKK. PefakTMpoBaTh UX 3HAYEHWSI BO3MOXHO TOMbKO B PEXuMe

TECT.

HaumeHoBaHue rpynnbl napameTpoB oTobpaxaeTcss B obnactu
gononHuTensHon uHgopmaumu (Mone 4, pucyHok 2.2).

HavmeHoBaHMe napameTpa HacTPOWKM U3 rpynmbl

oTobpaxatoTcs B obnactn umeHn napametpa ([Mone 1, pucyHok 2.2).

3HaueHMe napameTpa

HacTPOWMKU oOTobpaxawTcs B

3HayeHus napameTpa (Mone 2, pucyHok 2.2).

MepemelleHne mexay

rpynnamu

napameTpos

napameTpoB

obnacTu

ocyLlecTBndaeTca

knaBuwam A,V. [pocMOTp MapameTpOB HACTPOMKMA BHYTPU OLHOW
rpynmnbl OCYLLECTBNSIETCS KNaBuwamm <, » .

[MonHbIN cnMcok napameTpoB, BXOoAALWNX B MEHIO YcTaHOBKM MokasaH B

Tabnuue 3.1.

Ta6bnuua 3.1 — lNapamempsi, exodsiLjue 8 MEHO YcmaHo8KU

MapameTtp

O6o03Ha4YeHue U HaMMeHoBaHue

Y10 nokasbiBaeT

ConF — napameTpbl KOHUrypaLum

KoHdpurypauuio Belamncnutens

cF_ArH — napameTpbl HACTPONKK
apxuBa

CTpykTypy apxvBa

Ccurr — napamMmeTpbl BpeMeHn

YcTaHoBKy BpEMEHM 1 AaTbl

bat — napameTpbl NMTaHMA

CocTtosiHue 6aTapen nuTaHus

FS — napameTpbl Beca umMnyrnbca

Bec nmnynbca

dF — napameTpbl BEpPXHEro
npenena o6bLEMHOro pacxoaa

BepxHui npeaen o6bEMHOro
pacxona

dF_— napameTpbl HWXKHEro
npegena o6bLEMHOro pacxoga

HwxHuii npenen o6bémHoro
pacxoaa

tYPE_F — napameTpbl, onpeaensto-
wme Tun nutauma UMPB

Tun nuTtanus UMPB

t~ — napameTpbl BEpXHEro npeaena
TemnepaTtypbl

BepxHui npegen TemnepaTypbl

t_— napameTpbl HWXKHero npegena
TemnepaTypbl

HwxHWIN Nnpegen TemnepaTtypbl

ro — napameTpbl 3Ha4YeHUi
conpotusnenun KUOT/UMT

Conpotusnenus KUMT/UMT

tc — TemnepaTypHbIn KO3pPUUMEHT
OTHOLLIEHWS CONPOTUBIEHUS

3HauveHns koadpdurumneHTa

HMO KAPAT www.karat-npo.ru
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Ta6bnuua 3.1 — OkoHyaHue

MapameTp

0O603Ha4YeHne U HaMMeHoBaHue

Y10 nokasbiBaeT

P~ — napameTpbl BEpXHero
npegena AaBrneHus

BepxHuii npegen nsbbITo4HOro
naBneHus

P_— napameTpbl HWXHEro npeaena
JaBneHus

HwxHuiA npeaen n3bbITo4YHOro
[aBneHus

ProG-P — napameTpbl JOroBOPHbIX
3HaYEeHUIN N3ObITOYHbIX AABNEHUI

D,OI'OBOprIe N30bITOYHbIE JaBNEeHUs

Cold — napameTpbl xonogHoro
NCTOYHUKA

3HaveHna napameTtpos XU

ProG-C — napameTpsbl yyeta
3MEKTPO3HEPrn

MapameTpbl, UCMonb3yemMble Ans
pacueTa aneKTposHeprum

SHEd — TapudHble 30HbI y4ETa
3MEKTPOIHEPrUM

Bpems BKITHOUEHNS pasinyHbIX
TapuOoB MO INEKTPOIHEPTUN

Alt_d — cnncok namMeHEHHbIX aHeNn

MapameTpbl U3MEHEHHbIX AHEN

HoL_d — cnucok npasgHuyHbIX
oHen

[MapameTpbl Npa3gHUYHbIX AHEW

net — napameTp HacTpOWku
MHTEepdhencos

CkopocTb npuéma/nepenaun
[aHHbIX B KaHane cBs3n

dAt_O — Ha4ano oT4YETHOro mecsua

[aty Hayana oT4éTHOro Mecsua

cF_Ind — obwme napameTpbl
paboTbl BblMUCNIUTENS

Bei6op
[JaHHbIX

pexMmoB NHONKaLMN

ProGr — ngeHTudmkaumoHHble
OaHHble METPONOrM4ecKky 3Ha4YNMOoN
vactu MO

MaeHTndmkaumoHHble gaHHble 10
BblYMCNIUTENS

ArH — napameTp npuHyauTenbHON
OYMCTKN apX1MBOB

OHMCTKy apxmBoB

B rpynnax napametpos: FS, dF , dF_, type F, t_, t, ro, tc, P, P_mu
ProG-P HaumeHOBaHWe 1 KONMYeCTBO NapameTpoB, BXOAALWNX B AaHHbIE
rpynnbl, ONpeaensieTcsi KOAOM CXeMbl U3MEPEHNS, Ha KOTOPYH HacTpoeH
BblUMCIIUTENb (CMOTpUTE pasgen 2.5 HacTosLero pykoBoACTBa).

Mpoueaypa pefakTMpoBaHWsS NapamMmeTpoB MEHI0 YCTaHOBKM OnucaHbl
B pasferne 5 UHCTPYKLMM MO MOHTaXY BbIYUCTIUTENS.

Bbluncnurtenu 3J1b®
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4. MOHTAX BbIHYUCINTUTENA

MoHTaX Bbl4MCIIUTENST OCYLLECTBMSETCS B COOTBETCTBUM C MPOEKTOM
Ha y3en KOMMEpYecKoro yyéta KOMMYHasbHbIX PECYpPCOB, KOTOPbI
paspabaTbiBaeT crneuManM3MpoBaHHasi MPOEKTHasi opraHu3auus u
cornacyeTt ero ¢ 9CO 1 3aka3ynKom.

Mpwn ycTaHOBKe BbLIYMCIIUTENSA AOIMKHLI cobnoaaTbea crneayowye ob-
Lme TpeboBaHms k MOHTaxy npubopa:

= BblMMCIMTENb AOSMKEH YCTaHaBNMBATLCA B CYXOM OTanivMBaeMom
noMeLLeHnn ¢ TemnepaTypor OKpyxatoLiero Bo3ayxa ot nnoc 1 o
55 °C 11 orpaHyM4eHHbIM JOCTYNOM NMOCTOPOHHUX JNL;

= BbIMUCAMUTENb YCTaHaBNMBAETCHA Ha BHYTPEHHEN CTEHEe NoMeLLeHus,
Ha 3MEeKTPOTEXHNYECKOM LLMTE UMM B 3NEKTPOTEXHNYECKOM LUKady;

= pU YCTaAHOBKE BbIYWUCNUTENS CriedyeT yYuTbiBaTb 3HAYEHWUS YrnoB
npocmMoTpa akpaHa XKW, npuBeaéHHble Ha pucyHke 4.1;

Yecnoeus npocMompa GaHHbIX Yenosus npocmompa daHHLIX npu
npu 0He8HOM OCBeWeHUU eknoYéHHOU nodceemxe KU

-
.

.7 35°

R Ty .
ﬂﬂﬂﬂﬂﬂﬂ 1 5°

\ 2

1 - kopriyc ebiqucriumens (8ud cboky); 2 - akpaH XKW ebiqucniumens
PucyHok 4.1 — PekomeHdAyembil yeorn npocmompa skpaHa KKU

" pEeKoOMeHAyeTCs yCTaHaBnvBaTb BblYMCIMTESNb Ha BbicoTe oT 1,5 Ao
1,8 meTpa ot nona, B MecTe, yaobHom ansi 6ecnpenaTCTBEHHOro Jo-
cTyna obcnyxuBatoLLlero nepcoHana.

MoapobHo TpeboBaHusl, KOTOpble Heobxoaumo cobntopatb  Mnpu
MOHTaXe BbIYMCMUTENSl, ONWCaHbl B  WHCTPYKUMM MO  MOHTaxy
Bblumcnutens CMA®.421451.004 M.
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5. TEXHUWYECKOE OBCNY>XXUBAHUE

TexHuuyeckoe 0GCnyKMBaHMe BLIYUCIIUTENEN OOMHKHO NPOBOAUTLCS M-
Lamu, M3yuuBLUMMK HacTosiliee pyKoBOACTBO. [Mpu obcnyxviBaHum Bbl-
yucnuTenei Heobxoaumo pykoBoACTBOBaTbCA TpeGoBaHusiMu «[pasun
TEXHUYECKOW 3KCMyaTauum TENMoBbIX 3HEProycTaHOBOK», «[lpaBunamu
NPOMbILLIIEHHOV 6e30NacHOCTU OMacHbIX MPOW3BOACTBEHHbIX OOBEKTOB,
Ha KOTOpbIX Mcnonb3yeTcs obopynoBaHue, paboTtatoliee nop M3GbITOY-
HbIM AaBreHuem», «[lpaBunamm TEXHWYECKOW 3SKCrnyaTaumun 351eKTpo-
yCTaHoOBOK noTpebuteneit», «MexoTpacneBbiM1 NpaBunamn no oxpaHe
Tpyda (npaBunamy 6e3onacHOCTM) NpU aKChyaTaLmm SneKTpoyCTaHOBOK
MNOT P M-016-2001 P».

5.1. Mepbl 6e3onacHocTH

VMcnonb3yemoe NS NUTaHUS BbIMUCIIUTENS HaMpPshKEHWe He npeacTaB-
NSeT onacHOCTU ANs Xu3Hu. Mo cnocoby 3alimTbl OT MOPAKEHUS Srek-
TPUYECKMM TOKOM BbIYMCIUTENb BbINOMHEH no knaccy lll, kak He umeto-
LM HW BHYTPEHHUX, HA BHELLUHWUX 3NIEKTPUYECKUX Lienen ¢ HanpshkKeHnem
Bbiwe 42 B no FOCT 12.2.007.0.

5.2. Nopsaaok TeXxHNYEeCKoro o6cnyxnBaHus

TexHuyeckoe o0OCNyXVBaHWE BbIMUCIUTENS MPOBOAUTCH C  LESbio
obecneyeHnsi ero KOppekTHoW paboTbl 1 BkMoYaeT B cebs crneaytolime
BVAbI paboT:

= BHELUHWI OCMOTP BO BPeMs aKcrnyaTaLuu;

= MpoBepKy paboTocrnocobHoCTH;

" NEepUOANYECKYIO NMOBEPKY;

*  PEMOHT NpU BO3HUKHOBEHWN HEWUCNPaBHOCTM (MPOU3BOAUTCS B CO-

OTBETCTBUM C pa3feniom 6 HacTosLero pykoBoAcTBa);
= KOHCepBaLMio Npy AEMOHTaXe Ha ANUTenbHOe BPeMsi.

5.2.1. BHewHuU ocmoTp

B npouecce akcnnyaTauum BblYMCNIUTENS HEOOXOAMMO MPOU3BOAUTH
repuoan4eckunin BHeLHUI ocMoTp paboTatoLero npudopa. MNpu BHeWwWHeM
OCMOTPE BbIYUCITUTENS NPOBEPAETCS:
= Hanuyve nnomb n OTCYTCTBUE BUAMMBIX MEXaHUYECKUX MOBPEXAe-
HWI KOopnyca W NepeaHel NaHenu BblYUCNUTENS;

= MPOYHOCTb KPENnmeHns BbIMUCIUTENS B SMIEKTPOTEXHUYECKOM LUKa-
@y, Ha CTEHEe NOMELLEHUS UMW LUUTE;

= HageXHOCTb npucoeauHeHus XryToB u kabenen ot UMPB, KUIMT,
WMT, nna, BC n CBY.

MeproanMyHOCTL OCMOTPa 3aBUCUT OT YCMOBWI dKCMyaTauun npudopa
N yCTaHaBnMBaeTCs OpraHv3auuen, Bedyllen TexHndyeckoe obcnyxumsa-
HVe y3na y4éTta, 1 COrnacoBbIBAETCA C IKCMNyaTUPYIOLLE opraHn3aumen.

[ns npenoTBpalleHns BbiIXoAa M3 CTpos paboTaloLero BblMUCIUTENS,
npy BO3HUKHOBEHWM GesoTnaraTensbHOW HeobXoAMMOCTU MpOoBeAeHUs
cBapoyHbIx pabot (HC wnu aBapuviHas cutyaums), HeobxoanMo OTCO-

Bbluncnurtenu 3J1b®
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eOVHUTb BEPXHIO YacTb Npubopa OT ero HWXHel (KOMMyTaLUOHHOW) Ya-
CTu (PUCYHOK 1.2) Ha BpeMs NpoBedeHNs PEMOHTHbIX paboT.

5.2.2. NpoBepka paboTocnoco6HoCTH

Mpu npoBepke paboTocnocobHOCTU BbIYMCTIUTENS NPOBEPSIETCS:

*  MCMPaBHOCTb Ero OPraHoB ynpaBfieHus, HaBUraumMm n MHAUKaLuu;

= cooTBeTCTBME, oOTobOpaxaembix Ha XKW Tekywmx 3HayeHun
napameTpoB, peasibHbIM 3HaYEHNUSM U3MePAEMbIX BESINYMH.

[Mpn comHeHun B peanbHoCcTM oTobpaxkaeMbix Ha XKW BbluncnvTens
3HaYeHui, nocrnenoBaTenbLHO NPOBEPSAETCS:
" MOHTaX BblYUCIMTENS, NOAKMIOYEHHbIX K Hemy UIT, 1 LenocTHocTb
TIVMHWIA CBSA3U MeXay HUMU;
"  COOTBETCTBME [EWCTBYILMX HACTPOEK NacrnopTHbIM HacTporkam
BbIYUCIIUTENS;
=  [POCMaTPUBAIOTCSI MOYACOBbIE U MOCYTOYHbIE apXMBbl HA NMpeaMeT
HanMuusa HewTaTHbIX CUTYaLWiA.
B cniyyae oGHapyxeHUsi HEMOSHbIX HapaboToK NPOCMAaTPUBAKTCA NPUYN-
Hbl HELUTATHbIX CUTyauuid, U B pesynbTaTe aHanvaa npuHUMaeTcs pelue-
HWE O TOM, YTO SABWUMOCH NPUYMHONM HELUTATHOWM CUTyaLMKn: HEUCNPABHOCTb
BbIYUCTIUTENS UM OTKIOHEHWS B paboTe MHXKXEHEPHbIX CUCTEM.

5.2.3. NMoBepka

B npouecce akcnnyatauuy BbIMMCIIUTENW MOAMEXAT NEepUoandeckomn
nosepke. [loBepka npoBOAUTCS B COOTBETCTBUM C [OKYMEHTOM
«Bbluncnurenu 3M1b®. Metoamka nosepku. MIM 24-221-2015».

MHTepBaﬂ MeXay noBepKamMu BblHUCIIUTENA cOCTaBnseT 4 ropa.

5.2.4. KoHcepBauus

B cnyyae KoHcepBauuv BblMMCNIUTENS (NP €ro AeMOHTaxe Ha Anwv-
TenbHOe BpeMs) HEOOXOAUMO OTKITHOUYNUTL ANEMEHT NUTaHUS, ANA UCKI0-
YeHust ero paspsifa. XpaHeHue BbIYUCIIUTENs MNocre WCMNOofb30BaHWs
[OIMKHO OCYLLECTBNATLCA B YNakoBKe NPeanpuaTUS-U3roToBUTENsS Unu
aHanornyHown, npm obecnevyeHun YCrnoBUI XPaHEHUS, NMPUBEAEHHbIX B
pasfene «TpaHCNoOPTUPOBaHME U XPaHEHUE» HACTOSLLEro PyKoBOACTBA.

6. TEKYLLUWUA PEMOHT

B cnyyae oTkasa BbIMUCIIMTENS €r0 PEMOHT MPOW3BOAUTCS TOMbKO Ha
NpeanpusiTUN-U3roTOBUTENE UMM B CEPTUMULMPOBAHHBLIX CEPBUCHBIX
LeHTpax.

Mpu oTNpaBke BbIYMCIINTENS B PEMOHT BMECTE C HUM JOSDKHbI ObITb OT-
npaBreHsbl:
= AKT oCcBUAEeTeNbLCTBOBAHUSA C ONMCaHWEM XapakTepa Heucnpas-
HOCTM 1 €€ NpOSIBNEHUSIX;
= [lacnopt Bbluncnutena CMA®.421451.004 TC.
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7. TPAHCIMOPTUPOBAHME N XPAHEHUE

Bblyncnutenu B ynakoBke MpeanpusiTUS-U3roTOBUTENSI TPaHCNOPTUPY-
10TCS Ha Ntobble paccTosiHUS NpuU cobrnoaeHnn cneayrwmnx TpeboBaHumi:

= TPaHCMOPTUPOBAHWE MO XEene3HoW Jopore AOIKHO NMPOVU3BOANTLCS
B KPbITbIX YACTbIX BaroHax;

" [IpU NEpeBO3Ke OTKPbITbIM aBTOTPAHCMOPTOM SILLMKU C npubopamu
[OMKHbI BbITh MNOKPbITH Gpe3eHTOM;

" pU nepeBO3Ke BO3AYLUHbIM TPaHCMOPTOM SAWMKK C npubopamu
[OMKHbI pa3MeLLaTbCs B repMETUYHbIX OTannMBaeMblX OTCEKax;

" pU nepeBOo3Ke BOAHbIM TPAHCMOPTOM SLWMKM C  npubopamu
[OIMKHbI pa3MeLLaTbCs B TploMe.

Pa3melleHre 1 KpenneHne SILLUKOB C BbIYUCIUTENSMU Ha TpaHCMopT-
HbIX CPEACTBaxX AOMKHO oGecneynBaTb YCTOWYMBOE MOMOXEHUE B MyTW,
OTCYTCTBME CMELLEeHUIA U yAapoB APYr O Apyra, a Takke O CTEHKU TpaHc-
NMopTHbIX cpeAcTB. Bo Bpemsi TpaHCMOPTMPOBAHWS U MOTPYy30YHO-
pasrpy3o4HbIX paboT TpaHcnopTHas Tapa He AOMKHa NMoABepraTbCs pes-
KUM yaapam U npsiMOMYy BO3AEWCTBUIO aTMOCHEPHBIX OCaZKOB U MbIfN.
YcnoBust TpaHCNOPTUPOBaHUSI AOMMKHbI COOTBETCTBOBATL YCMNOBUSIM Xpa-
HeHusa 3 no FOCT 15150 npu TemnepaType He Huxe MUHyc 25 °C.

XpaHeHne BblMUCAUTENEWN OOIMKHO OCYLUECTBNATLCA B TPAHCMOPTHOW
Tape Unu B ynakoBKke NpeanpuaTUS-U3roToBUTENs B CKIMafCKMX nomelle-
HMAX NPU OTCYTCTBMMU B HUX MbINW, NApOB KWCIIOT, LWEenoYen u arpeccus-
HbIX rasoB, B COOTBETCTBMM C ycroBusmu xpaHenus 3 no FOCT 15150,
npu Temnepatype He Hke 0 °C.

[MocTtasnsiemas SKcrnyataunoHHasa OOKyMeHTauua XpaHUTCA COBMECT-
HO C BblHUCIIUTENAMN.

B 3nmHee BpemMA pacnakoBblBaTb BbIHUCIIUTENN BO3MOXHO TOJIbKO MO-
Cre BblAEepXXKn B oTansimBaeMom rnomMelleHnn He meHee 3 yacos.
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8. YTUNNU3ALUA

Bbluncnutenn He copepkat B CBOEW KOHCTPYKUMM [paroueHHbIX
MeTansoB, a Takke mMaTepuarioB U BELLecTB, TpebyloLwmx cneupanbHbiX
MeToAoB NepepaboTkn U yTUnNmU3aummn, NpeacTaBnsioLMx onacHOCTb Al
YKU3HW 1 30,0POBbSI NM0AEN, U OKpYXKatoLLel cpesbl.

I'IpM Bblpa60TKe pecypca BblHUCIUTENA, SKCNIyaTupytowasa opraHusa-
LMsA ocyullecTBnAeT MeponpuaTa No NOAroToBke U OTNpaBke U3genusa Ha
yTunmsauuio. YTunusaums BblavMcniuTens OCYyLLEeCTBIIAETCA OTAEesIbHO Mo
rpynnam matepuarnoB B COOTBETCTBUN C Tabnuuen 8.1:

Ta6bnuuya 8.1 — Ymunu3upyembie Mamepuarsibi

YTunusupyembin YTunusupyemblin Cnoco6
3neMeHT Martepuan yTUnusauum

TekcTonut, Mmeab,

OnNEeKTPOHHbBIN MOAYMb, MepepaboTka
o 3NEKTPOHHbIE
nnata noaKnioyYeHnn nevaTHbIX nrat
KOMMOHEHTbI
Jntuii n MepepaboTka
JlutneBas 6aTapes
TUOHWUN-XNOpUA, TNUTUEBbIX 3NIEMEHTOB
KoMMyH/KaLMOHHbIE Meab, cUnukoH, o
Y H A MepepaboTka kabenew
Kabenu dToponnact
MepepaboTka
Kopnyc Bbluucnutens ABS, PC, MABS pep
nrnacTuka
MepepaboTka
YnakoBka KapTtoH M17 pep
MakynaTypbl
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MPUNOXEHUE A — NabapuTHble M YCTaHOBOYHbIE pa3Mepbl
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PucyHok A.1 — abapumHbie pa3mepbl 8bI4UCIUMENS
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NMPUNOXEHUE A — OkoH4YaHue
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NMPUNOXEHUE B — BHelwHUI B MOHTaXXHOro oTceka

Cneuudmkauusa k MPUNOXEHUIKO b

Ne nos.

HaumeHoBaHue no3uuun

Pa3bém ansa nogknioveHUs aneMeHTa NUTaHuUst UNuM Mogy-
1A KOHTPOSA CETEBOro NUTaHUA

Fpynna KneMMHbIX KOHTaKToB AnsA nogkntoyeHus UMP

Fpynna KneMMHbIX KOHTaKkToOB AnA noaknoyeHus UMT

£ [N )

I'pynna KNeMMHbIX KOHTaKTOB ANA NOAKMHYeHUsa 3a3eM-
neHusa

(&)]

Mepembiyvka ans nepeBoaa npubopa B pexxum TECT

Fpynna KneMMHbIX KOHTaKkTOB AnA noakntoveHus UMQ
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PucyHok B.1 — BHewHuUl 8ud MOHMaxHO20 omcekKa 8bI4UCIuUMmens
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NMPUNOXEHWUE B - MNMpoaonxeHune
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PucyHok B.2 — BHewHul 8U0 MOHMaxXHO20 OmceKa 8bl4uciumertsi
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MPUNOXEHUE B - MNMpoponxeHue
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PucyHok B.4 — BHewHuUl 8ud MOHMa)xHO20 omcekKa 8bI4UCIumerns
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NMPUNOXEHUE B — OkoH4yaHue
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PucyHok B.6 — BHewHul 8u0 MOHMa)HoO20 omceKa 8bI4Uuciumernsi
OJIb® ¢ ycmaHo8neHHbIM UHmMepgelcHbIM MOdyiem
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NMPUNOXEHUE B — Cxembl nogknioyeHus UM k Beluucnutenro
pynna MapameTpsl
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PucyHok B.2 — Cxema nodkntoyeHusi K ebiqucnumerto VM4
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MPUNOXEHUE B-OkoH4aHue
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PucyHok B.3 — Cxema nodknoyeHus K ebiqucriumerto KUMT (UMT)
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