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B HacTosiLem OoKyMeHTe onucaH NopsiAok UCMoNnb30BaHWs MO Ha3Ha-
yeHuo Tennosbldncnutens «B3JIET TCPB» ncnonHexuin TCPB-026,
-026M mogudomkaumm TCPB-02.

B cBsi3M C NOCTOsIHHOM paboTon MO YCOBEPLLUEHCTBOBaHMIO nNpubopa B
TENNOBbIYMCIINTENE BO3MOXHbBI OTINYMS OT HaCTOSILLErO PyKOBOACTBA, He
BNUAIOLLME HA METPOrOrMyeckue XapakTepucTukm U (PyHKLUMOHambHbIE
BO3MOXHOCTU npubopa.

MEPEYEHb MPUHATLIX COKPALLEHN
KK - kngkokpmucTanimyecknmn MHOMKaTop;

HC - HeluTaTHasa cuUTyauus;

na - Nnpeobpa3soBaTtenb OaBMNEHNS;

MNP - Npeobpa3soBaTtenb pacxoaa;

nT - NnpeobpasoBarenb TemnepaTypbl;
B - TEennoBbIYNCIINTENb;

o - 9KCNNyaTaunmoHHasa SOKyMeHTauus.

NMPUMEYAHUE. Bua HanmeHoBaHUA U 0DO3HAYEHUS, BbINOMHEH-
HOro B TEKCTE M Tabnumuax >XupHbiM Wwpudtom Arial, Hanpumep, Tenno-
cucTema, COOTBETCTBYET €ro OTOOpaXKeHUIo Ha ancnree npubopa.



1. SKCIMNYATAUNOHHbLIE OrPAHUYEHUA

1.1. Bkcnnyataums TennoBbIYUCIIUTENSA OOMKHA NMPOU3BOAUTBCSA B YCNOBUSAX
BO3OENCTBYIOLLMX (DAKTOPOB, HE MpPeBblaloLWLmMX OONYCTUMbIX 3HAYEHUN,
OroBOpeHHbIX B M.1.2.3 YacTu | HacTosLLEero pykoBOACTBa NO JKCnsyaTa-
uun.

1.2. HeobxoanmocTb 3aWMTHOrO 3a3emMreHns npmbopa onpeaensieTcsl B COOT-
BETCTBMM C TpeboBaHuAMK rnaebl 1.7 «[1paBun ycTponcTBa 3nekTpoycTa-
HOBOK» B 3aBMCUMOCTM OT Hanps>KEHUS MUTaHNUS U YCITOBUIN pa3MeLLeHNs
npunbopa.

1.3. MonHuesawmTa obbekTa pa3melleHnss Npubopa, BbINOMTHEHHAs! B COOTBET-
cTBUM C «HCTpyKUMEN No yCTPOMCTBY MOMHME3aLUTbI 34aHUIA, COOPYXKe-
HAA M NPOMBILLMIEHHBIX KOMMYyHMKaumny CO153-34.21.122-2003 (yTBep-
»aeHHou Mpukazom MunaHepro Poccun Ne280 ot 30.06.2003) npenoxpa-
HSeT Npubop OT BbIXoAa U3 CTPOSA MPU HarM4YMM MOSTHUEBBIX Pa3pPSA0B.

1.4. TpeboBaHUs K yCrnoBusIM 3KCMyaTaumm M BblOGOpy MecTa MOHTaxa, npu-
BEOEHHbIE B HACTOSILLEN SKCMNyaTaunoHHON AoKkyMeHTaumn (O), yuntobl-
BaloT Hanbonee TUNMYHbIE PaKTOPbI, BAMAIOLLIME Ha paboTy TENNoBbIYMC-
nutens.

Ha obbekTe akcnnyatauum MOryT CYLLECTBOBaTb MMM BO3HMKHYTb B
NpoLiecce ero akcnnyataumMm akTopbl, He nogaarLimMecs npegsapuTenb-
HOMY MPOrHO3Y, OLIEHKE MN NPOBEPKE, U KOTOPbIe NMPOM3BOAUTENb HE MOT
y4ecTb npwu paspaboTke.

B cnyyae nposBneHusa nogobHbIX hakTopoB cneayeT HauTu MHoe Me-
CTO 3Kcnsyatauumu, rae aHHble hakTopbl OTCYTCTBYIOT UMW HE OKasbiBaloT
BNUsIHWA Ha paboTy nagenus.



2. MEPbIl BE3OINACHOCTMHU

21.

2.2.

2.3.

24.

2.5.

K pabote ¢ usgenvem gonyckaeTcs 06CNyXUBaOLLMIA NEPCOHar, 03HaKoM-
NEHHbIV C SKCMIyaTaLUMOHHON AOKYMEHTaUMen Ha usaenve.

Mpun akcnnyaTaumm TennoBbIMUCIIMTENS AOMKHbI cobntogatbes «lMpasuna
TEXHWYECKOW SKCMnyaTauum 3NeKTpoyCcTaHOBOK notpebuteneny» n «Mex-
oTpacnesble npasuna no oxpaHe Tpyaa (Mpasuna 6esonacHocTv) npwm
aKCMyaTauumn aneKTpOyCTaHOBOKY.

Mpn npoBeaeHun pabot ¢ TennosbluncnuTenem (TB) onacHbIM hakTopom
ABMSETCS NEepeMEHHOEe HarnpshkeHne ¢ AENCTBYIOWMNM 3HaYeHnem o 264
B yacTtoton 50 'y,

Mpn obHapy>XeHUN BHELLHEro NOBPEXOEHUS TEMNSIOBbIYMCIIUTENS €ro cre-
AYyEeT OTKMIUNTL U 00paTUTLCA B CEPBUCHBLIA LIEHTP MM PernoHanbHoe
NpeacTaBUTENbCTBO AN OnpedeneHnsi BO3MOXHOCTU OanbHEenLen aKc-
nnyataumn TB.

B npouecce paboT no MOHTaxy, MyCcKoHanaake Ui pemMoHTY TEnnoBblYMC-
nuTensa 3anpeLaeTcs: UCMoMb30BaTb HEWCMpaBHbIE 3MeKTpopaauonpu-
GOpbI, INEKTPONHCTPYMEHTLI MO0 63 NOAKIMIYEHMS X KOPNYCOB K Maru-
CTpanu 3alUMTHOro 3a3eMI1eHMS.

BHUMAHMUE! lNeped nodkno4eHUEeM K Ma2ucmpasu 3au,umHo-
20 3a3emsieHus1 y6edumbcsi 8 omcymcemeuu HarnpsiKeHusi Ha Hell.



3. NOAroToBKA K UCTMOJIb3OBAHUIO

3.1. MNoaroToBKa K MOHTaXy

3.1.1.

3.1.2.

He ponyckaetca pasmelleHve TB B ycrnoBusix, He COOTBETCTBYHOLLMX
n.1.2.3 4acTu | HacTosILLEro pykoBoACTBA MO AKCNsyaTauuu.

Mpwn BbIGOPE MecTa pa3melleHnsa TB cneayeT yumTbiBaTh:

AnvHy kabenen ceasm TB — npeobpasosatenb pacxoga (MP), TB — npe-
obpasoBatens Temnepatypbl (MT), TB — npeobpasoBatens LaBneHus

(na);

- HeobxogmMmMocTb obecneyeHns cBoboaHoro goctyna K TB;

3.1.3.

HEeOonyCTUMMOCTb pasmelleHns TB BO6nM3n UCTOYHMKOB Tenna, Hanpumep,
ropsiumx TpybonpoBOLAOB;

HeXXenaTenbHOCTb Hanuuusa Kanatwollero Ha TB KoHaeHcaTta nnbo Xuako-
CTU C NPOXoAsLLNX TPYyOOnpoBOAOB.

[nsa cunTtbiBaHUA napameTpoB ¢ TB BHellHee ocBelleHne He Tpeby-
eTCs: XNOKOKPUCTaNNMMYECKUN NHANKATOP OCHALLIEH NOACBETKOW.

TpaHcnopTupoBka TB kK MecTy MOHTaxa AOMmKHa OCYLLECTBNSATLCA B 3a-
BOZICKOW Tape.

Mocne TpaHcnopTupoBku TB K MecTy ycTaHOBKM Npu oTpuLaTenbHON
Temneparype U BHECEHUS €ro B NOMELLEeHMe C NONOXUTENbHOW Temnepa-
Typon BO nsbexaHue KoHAeHcauun snarm Heobxogumo Bbiaepxatb TB B
ynakoBKe He MeHee 3-X YacoB.

Mpu pacnakoeke TB npoBepuTb €ro KOMMMEKTHOCTbL B COOTBETCTBUM C
nacnopToM Ha AaHHbIN Nprnbop.



3.2. MoHTaXx TennoBbiYyncnuTens

3.2.1.
3.2.2.

3.2.3.

3.2.4.

3.2.5.

KpenneHne TB npoussoantcs Ha DIN-peiky.

MopgkntoyeHne npeobpasosartenen pacxoda, TeMmnepaTypbl U AaBrneHus K
TB npon3BoanTCs B COOTBETCTBUM CO CXeMoW noakmodeHus ([Mpunoxe-
Hue XK puc.XK.1) M pacnonoxeHvem KOMMYTaUMOHHBLIX 3f1IEMEHTOB Ha
aneKkTpoHHoM mopayne (puc.E.2).

PasgenaHHble 1 0bnyXeHHble KOHLbl CUrHanbHoro kabena MNP co cTopo-
Hbl TB nogkno4yalTcs K COOTBETCTBYIOLLEN OTBETHON YaCTW KOHTAKTHOW
konogkn TB. Pasgenka u nogkntoyeHne akpaHa He TpebyeTcs.

KoHub! curHanbHblx kabenen MT n MM co ctopoHbl TB nogkntovaroTes K
COOTBETCTBYIOLLEN OTBETHOM YaCTW KOHTAKTHOW Korogku TB.

Kabenn no BO3MOXHOCTW KpenaTca K cTeHe. [nsa 3awmTbl OT MexaHuye-
CKUX MOBPEXOEHUA pPEeKOMEHAYeTCs CUrHarnbHble kabenu pasmewatb B
Tpybax, pykaBax vnm kopobax (MeTannmyeckux, nnacTMaccoBbiX U T.4.).
[onyckaeTtca B ogHon Tpybe (pykaBe, kopobe) pasmellarb HECKOMNbKO CUT-
HanbHbIX Kabenen.

CurHanbHble kabenu, ecnv OHW MPONOXeHbl He B MEeTarnnuMyeckomn
Tpybe, pykaBe unu kopobe, He pekoMeHayeTcs npoknaabiBatb 6nvke 30
CM OT cunoBbIX kabenen apyroro obopynoBaHus. [JonyckaeTcs nepece-
KaTb ux nog yrrom 90°.

BHUMAHMUE! He donyckaemcsi kpenumb Kabenu Kk mpy6onpo-
800y c mernJsioHocumersiem.



3.3. BBoa B akcnnyarauuio

3.3.1.

3.3.2.

MyckoHanagoYHble paboTbl NMPOM3BOAATCS NpPeacTaBUTENsiMU opraHu3a-
LMK, MMeloLLEeN NpaBo Ha NpoBedeHWe YkasaHHbIX paboT, nnbo npeacrta-
BUTENSIMU NPeanpUsSTUSI-U3roToBUTENS.

Mepen BBOAOM B aKcnyaTaumio HEOOXOAUMO MOAKIOYNTE dNEKTponuTa-
HME K TENMOBbIYUCIUTENNID, NOACTLIKOBAB OTBETHYIO YaCTb KOHTAKTHOM KO-
nogkn coeanHutTenbHoro kabensi, nepesectn TB B pexmm CEPBUC un
BbIMOMHUTL CreayoLmne onepauuu:

Npou3BecTn nepesanyck TB, HaxkaB COOTBETCTBYHOLLYIO KHOMKY Ha 3nek-
TPOHHOM MOAYneE;

- YCTAHOBUTb TEKYyLLIME BpeMA 1N AaTy,;

- C6pOCMTb HaKornJieHHble 3Ha4eHUA N3SMEPUTENIbHbIX NapaMeTpPOB;

- OMUCTUTb apPXuBbI,

- BBECTU CXEMY y4eTa Tenna,

OTKPbITb HEOOXOAMMbIE KaHarbl pacxoda, TemnepaTtypbl U LaBMEHUs, yc-
TaHOBWUTb 3HA4YeHUs napamMeTpoB (PYHKLMOHUPOBAHUSA, COOTBETCTBYOLLNE
noakntovaembim MNP, MNT n MNA;

- BbIMOJIHUTb NMpo4ne HeobxoguMmble HaCTpOIZKI/I.

3.3.3.

3.3.4.

Mo okoH4aHun — nepeectn TB B pexum PABOTA n onnombupoBatb
TB B cootBeTcTBUM C D[.

I'IpM NOAroTOBKE U3AENUs K UCMNOMNb30BaHUIO AOMKHO ObIThb NnpoBEPEHO:

npasunbHocTb ycTaHoBku [P, MNT u M B cootBeTCTBMM C BbIOpaHHOM
cxemon ydeta Tenna. CoorBercTBMe npeobpasoBatens HOMepy KaHana
N3MEpPEHNa OaHHOro napameTpa MOXHO MPOBEPUTb MO MOAKMHOYEHUIO K
COOTBETCTBYIOLLLEMY 3rIEMEHTY KOMMYTaLMW Ha 3MeKTPOHHOM moayre TB;

NOAKITHOYEHME OOMONHUTENBHOrO 06opyAOBaHUA (KOMMblOTEPa, MogemMa m
T.4.).

Tennoeblumcnutens «B3JIET TCPB» npu nepBomM BKITHOYEHUN UIK Nnocrne
ANUTENbLHOMO nepepbiBa B paboTe rotoB K aKcnyaraumm (npyM oTCyTCTBUN
OTKa30B N HELUTATHbIX CUTyauui B CUCTEME) NOCHE:

MOSTHOro NPEKPAaLLEHNA OUHAMUYECKMX rMOPaBINYECKNX NPOLECCOB B TPY-
BonpoBoae, CBA3aHHbIX C PErynMpoBaHNEM NOTOKa TennoHocuTens (pabo-
Tbl Ha TPybonpoBoOAE CO CNMBOM TEMSIOHOCUTENS, NEPEKPbITUE NOTOKa Te-
NAOHOCUTENSA U T.M.);

- 30-MWHYTHOrO Nporpesa pPacxo4oMepPOB.

3.3.5.

Mpn HeobxoammocTn oTnpaBkM TB B NOBEPKY UMM PeMOHT Heobxoammo
OTKMOYMTL TB OT ceTn, OTBEPHYTb BWUHTbI KPEMNIEHUS NULEBOM YacTu
kopnyca TB. OTcoeamHnTb NULEBYIO YacTb Kopnyca OT 3agHen N OTCThl-
KOBaTb OTBETHbIE YacCTW KOHTAKTHbIX KOMOAOK C Kabenamu NUTaHnsa n cur-
HanbHbIMKN Kabenammn OT aneKkTpoHHoro moayns TB. JluueByto YacTb Kop-
nyca TB ¢ anekTpoHHbIM MoAyNeM ynakoBaTb AN TPaHCMOPTUPOBKMW.



4. YNNIPABNEHUE TENNOBbLIYUCIIUTEJIEM

YnpaeneHne paboTon TennoBblYUCHUTENS B PasfUYHbIX pexumax
MOXET OCYLLECTBMNATLCA C KraBMaTypbl C MOMOLLBbIO CUCTEMbI MEHIO U
OKOH WHAMKALMW pasHOro YpoBHS, oTobpaxaeMmblx Ha aucnnee, nnbo c
MOMOLLBIO MEPCOHarNbHOrO KOMMbOTEpPa MO MocnefoBaTerlbHOMY MHTEp-
dency RS-232.

4.1. Pexxumbl ynpaBrneHus

Pexum yrnpasneHua TernyioBbiMNCIINTENEM OonpenendeTca:

- NOPSIAKOM UCMOMb30BaHUS MHTErpanbHbIX CHETYNKOB M apXMBOB ANSA Xpa-
HEHUs1 pesyrbTaToB U3SMEPEHUN N BbIYNCTIEHUN;

- aJfiropyTMom O6pa6OTKI/1 BO3HUKaOLLNX HEWTATHbIX CMTyaLlMVI M OTKa30B,

- YPOBHEM [0CTyna K MHpopMaumnm 1 BO3MOXHOCTbIO U3MEHEHUS NapamerT-
poB PyHKLUMOHMpPOBaHUA TB.

Pexum ynpasneHus 3agaetca KoMOuHaumen Hanmumst / oTCyTCTBUSA
3aMblKaHUSA C NMOMOLLLIO MepeMblyek OBYX KOHTaKTHbIX nap J1 u J2, pac-
NOMNOXEHHbIX Ha anekTpoHHoM Moayne TB (puc.E.2). CootBeTcTBME KOM-
BuHauM pexumam ynpasneHus npueegeHo B Tabn.1, rae «+» — Hanuuve
3aMblKaHMS KOHTAKTHOWM Napbl, a «-» — OTCYTCTBUE 3aMblKaHUS.

3amMblkaHe KOHTaKTHOM napbl J1 paspeluaer mogudmkaumo kanmb-
POBOYHbIX MApPaMeTpoB, KOHTAKTHOW napbl J2 — (PyHKUMOHANbHbLIX napa-
METPOB TENOBbIYUCINTENS.

Tabnuua 1
KoHTakTHas napa

Pexvm ynpasnetus 31 12 HasHaueHve pexvuma
PABOTA - - JKCnyaTtauMoHHbIN pexnm

CEPBUC _ + Pexxum noarotosku

K aKcnnyarauuu
KAITMBEPOBKA + _ Pexnm HacTpourku
N NOBEPKM

4.2. Cncrema vHankauum

4.2.1. Ana ynpaBneHns TennoBblYUCIUTENEM C KNaBMaTypbl WUCMOMb3YyeTcH
MHOroyposHeBasi cuctema MeHto (MpunoxeHne A), cocToswas M3 OKOH
MHAOVKaLMK, coaepXalumx o6o3Ha4YeHNss MyHKTOB MEHI0, KOMaHabl unun na-
pameTpbl. CoCTaB M CTPYKTYpa MEHIO M OKOH MHAMKaUUW onpeaenstoTcs
YCTaHOBMEHHbIMU PEXMMOM YMNpaBneHnss TENMoBbIYUCIUTENEM U CMOCO-
6om opraHu3aumm Tennoydeta Ans OTONUTENbHOMO Y MEXOTOMUTENbHOrO
ce3oHa (No ogHOM 1Ny No ABYM pacYeTHbIM CXeMam).

Mpy opraHM3aumm Tennoy4eta no AByM cxemam (4ns «3UMbly» U ans
«reTar») B cocTaBe MeHio Tenmocucrema nosiBNsSieTcs AONONHUTENIbHOe
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nogmeHto TEMNOC. JIETO, otobpaxaemoe Tonbko B pexume CEPBUC
(puc.A.2).

4.2.2. OKHO HAMKaLMn MeHIo (puc.1) cogepXuT:
- HAUMEHOBaHME OKHa MEHIO (HEMOABMXKHAA BEPXHASA CTPOKA);

- 0b0o3HayeHne MyHKTa MEHI0 (CMEHSIOLLAACs HUWXKHAS CTpoka B MHOrO-
CTPOYHbIX MEHIO);

- Kypcop cnesa oT 0603Ha4YeHNsi NyHKTa MEHHO.
B BepxHEM npaBoM Yriy OKHa MOXET OTObpaxaTbCA CUMBOM pexuma
PABOTA (s> ) U OOVH N3 CUMBOJIOB BMAA TEKyLLEW pacYEeTHON CXeMbl: 3

— ANS «3UMHEN» unu N — onsa «neTHen» (TonbKo Npu opraHnsauum Ten-
noyyeTa no AByM CXemam).

HanMeHoBaHMe OKHa MEHI0 CUMBOI pexuma
PABOTA

KprOP\ OCHOB. MEHKO 3 2
> MpocmoTp 6a3bl

CUMBOJST BMAA TEKYLLEN
0003Ha4YeHne NyHKTa MEHHO cxeMbl yyeTa Tenna

Puc.1. Bug okHa nHaAMKaumMm MeH1o.

4.2.3. Kypcop B OKHax MHAMKaLWMWN YKa3blBaeT Ha BblOpPaHHbIN MYHKT MEHI0, Ha-
UMEHOBaHMEe napamMmeTpa Nnbo paspsa peaakTMpyemMoro Yncna, a Takke Ha
BO3MOXHOCTb NepeMeLLeHnst N0 OKHaM MHAMKALUM OAHOro ypoBHs. MecTo
pacrnonoxeHmsa M dopmMa Kypcopa 3aBUCAT OT Buaa MHGopMaumu, OTOo-
Opaxaemon B OKHE MHOMKAUMK, U COCTOSHUSI YCTaAHOBMEHHOrO pPSaoM C
KypcopoMm (Haf, KypCOpOM) NyHKTa MeHIo (mapameTpa):

- > - BO3MOXEH NEPEXor K MEHIO / OKHY HIKHETO YPOBHS;

R BO3MOXEH Mepexod K MEeHI0 / OKHY 3TOro e YpoBHS (OTobpakaeTcs
creBa OT HaMMEHOBaHMUS OKHa MEHI);

- P> - BosmMOxHa MoauduKaLMs NapamMeTpa, BbINONHEHVE KOMaHbI;

- ® - HEBO3MOXEH Nepexon K MEeHI0 / OKHY HUDKHEro YpOBHS NMbo moandu-
Kauusi napameTpa, BbIMONTHEHNE KOMaHAbI;

A7~ (MepuatoLnin Kypcop) - BO3MOXHa Mogudmkaumst 3HadeHnsa paspsga
YMCOBOro Napamerpa.

4.3. YnpaBneHue ¢ KnaBuaTtypbl

4.3.1. KnaBnatypa TB obecneunBaeT BO3MOXHOCTb OMEPaTUBHOrO yrpaBneHns
OKHaMu UHOMKaUUKU C LEenblo NPOCMOTPA TEKYLLMX 3HAYEHUIN N3MeEPSIEMbIX
N YCTAHOBOYHbLIX MapamMeTpoB, apXvMBOB, a TaKkKe BBOAA YCTaHOBOYHOW
NHopMaLnn.
KnaBsuatypa TB cocTouT 13 LLECTN KHOMOK, 0BO3HavYeHne 1 HasHade-
HWe KoTopbIX NpuBeaeHo B NpunoxeHmn b.
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4.3.2. [Ina BbINOMHEHMs nepexoda K OKHY MHAMKaALMKM NogMeHo (MeHto Gonee
HW3KOro YPOBHS1) B COOTBETCTBYHOLLLEM MEHIO KHOMKaMu @ @ Bbl-

OrpaeTcsa HyXHbI MYHKT NOAMEHIO N HKMMAETCS KHOMKa a B 3aBu-
CUMOCTM OT YPOBHSI BMOXEHHOCTM MOAMEHIO TaKUX MEpPexonoB MOXET
OblTb BbIMOMHEHO HeckonbKo. [locnegoBaTenbHOCTL BbIOMpPaeMbix Npu
nepexogax MNyHKTOB MOAMEHIO OMMCLIBAETCS B HAaCTOSALLEM LOKYMEHTE ne-
peuncrieHmeM mx obo3HavyeHun Yepes pasgenutens «/» (Hanpumep, Ten-
nocuctema / Tpyb6onpoBoabl / Hactponku / [latumkm).

ans BO3Bpara K OKHY MHAnKaunm NcxogHoro MeHo HaxmmaeTcs KHOrMM-

Ka a Tpebyemoe KOnM4ecTBo pas.
Mepexon Mexay okHaMy UHOUKALUM MEHIO OHOIO YPOBHS BbIMOJHS-

€TCA C ncnorb3oBaHNEM KHOMOK @ @

4.3.3. BBoa 3Ha4YeHuin yCTaHOBOYHbIX NapaMeTpoB:
a) BbINOMHAETCA Nepexo K OKHY MHAUKaLMM Tpebyemoro NogMeHHo;

6) ANa penakTMpOBaHWA 3HaYeHWs1 NapameTpa KHOMKamu @ @ Bbl-
BupaeTcsa (ecnu 31O TPEOYETCA) HYXKHbIN YMCIOBON MHAEKC (MOPSIAKOBbIN
HOMep nNpeobpasoBaTens) U HAXMMAaETCst KHoMKa a:

- €CNM YMCNoBOEe 3HayeHWe napameTpa ycTaHaBnMBaeTCsl nopaspsiaHo, TO

nocre HaxaTusi KHOMKU a NosiIBNSIETCA MHAMKAUUS Kypcopa -~ Ha
MeCTe cTapllero paspsiaa MHAMLMPYeMoro Yncna. NameHeHve 3HavyeHus

pas3paga 4YMcnoBoro napamMeTpa npon3soanTcA € NOMOLLbHO KHOMOK @,

@; nepemelleHne no paspsgam udncna (obecneyeHve oTobpaxeHus

pa3psaoB YMcna) — C NOMOLLbHO KHOMOK @ @

- €CJin 3Ha4yeHune napamMmeTpa Bbl6l/|paeTCF| M3 CNnuncka, 1O nocne Haxartud

KHOMKN a 4aCTb CTPOKM 3aKrto4yaeTcd B YrinoBble CcKkobkun. KHonkamm

™)

B) BBOJ OTPEOAKTUPOBAHHOrO 3HAYEHUs! NapaMeTpa NPoM3BOANTCS HaxkaTneMm

) npon3soanTcsA Bbl60p 3Ha4YeHnA napamMmeTpa n3 Crnncka;

KHOMKN , OTKa3 OT BBOAA HOBOIo 3Ha4yeHunA — HaXaTuem KHOIMKU

r) nepebop OKOH MHAMKaUMU MapaMeTpoB NPOM3BOAMTCS KHOMKamu @
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4.4. PaboTa c MeHIo

4.4.1. YcTtaHOBKa pac4eTHOW CXeMbl

4.4.1.1. Ytobbl YyCTAHOBUTbL pacyeTHyl0 cxemy Heobxogumo B nogmeHto Tenno-
cuctema / Hactpounku gnst napametpa Cxema BbibpaTb M3 crnvcka u yc-
TaHOBUTb 00O3HadeHne Tpebyemon cxembl (Hanpumep, A23-11). [Npwu
3TOM npousongeT nHuuymanusaums TB (Ha gucnnee HekoTopoe Bpems Oy-
Aet otobpaxarbca Hagnuce BbIMOJIHAETbCA UHULMATIU3ALIUA), B
pesynbTate kotopor B TB GyaeT yctaHoBneHa pacyeTHasa Tennocucrema
COOTBETCTBYIOLLEN KOH(pUrypaumun. NepeyeHb TUMNOBbIX CXeM U UX 0BO3Ha-
YeHus npueeneHb! B [MpunoxeHum K.

4.4 .1.2. MNpeobpasoBaTtenu pacxoda, TemnepaTypbl 1 JaBneHusa B nopsiake Bo3pac-
TaHUA UX MHOEKCOB ByayT aBTOMaTuyecku pacnpegeneHsl no Tpybonpo-
BOJAM pacyeTHOW TEenmocCUCTEMbl M NPOrpamMMHO MOAKMYEHbI K HUM.
N3MeHnTb NopsiAoK NpOrpaMMHOro MOAKMIOYEHUS BO3MOXHO B MOLAMEHIO
Tennocuctema / Tpyb6onpoBoabl / Hactpouku / datumku, BbiOpaB
Tpebyembii nHaexkc Tpybonposoga (TP1,...,TP4) n yctaHoBuB aAnga napa-
metpa O-k NT (A-k N4, A-k MNP) 3Havenne NOTi (NA), NPk), rae ij,k =
1,...,4. Takke BO3MOXHO B Tpybonposoge anda napametpa [O-k MNT (O-k
nAa, A-x NP) yctaHoBuTb goroBopHoe 3HaveHue: taor (Paor, Qaor).

4.4.1.3. Ana ynpolieHnst nepeHacTponkm TB npun nepexoge OT OTOMUTENBHOrO K
MEXOTONUTENbHOMY CE30HY B TENroBblMMCUTENE NpegycMOTpeHa BO3-
MOXHOCTb MCMOMb30BaHNA ABYX CXeM pacyeTta Tenna: «3MMHen» 1 «net-
Heny. [INs Ha3HayeHus «NeTHen» CxeMbl Tennoydyera Heobxoanumo:

a) B nogmeHo Tennocucrtema / Hactponku / ABTopeBepc 4515 napameTpa
ABTopeB (ABTOpEBEpPC) YyCTaHOBUTb 3HayeHue BKM. [1pn 9TOM B MEHI0
Tennocucrtema nossutca gononHutenoHoe noameHto TEMMOC. JIETO
(Tennocuctema neTHsas);

6) B nogmeHio Tennocuctema / TEMNOC. JIETO / Hactponku anga napa-
meTpa Cxema BbIOpaTh M3 CnNucka 1 ycTtaHoBUTbL 0603Ha4YeHMe Tpebyemon
CXeMbl Tennoyyera.

BHumaHue! He pekomeHayeTcs nocrne Ha3Ha4YeHUs «neTHen»
pacyeTHOM cxeMbl NepeHasHa4vyaTb «3MMHIOO» CXeMy BO usbexaHue
noTtepu BceX BbIMOJIHEHHbIX paHHEee HaCcTPOeK.

4.4.2. HacTtponka aBTopeBepca

4.4.2.1. Ina BKNMOYEHNsT (PYHKLMM aBTOMATUYECKOM NEepeHacTPONKN TennoBblYnC-
nuTens ¢ «3MMHEN» CXeMbl Ha «JETHIOK» (M 0BpaTHO) NO cuUrHany Ha no-
rmyeckom Bxoge DIRO (Hanpumep, oT pacxogomepa) HeobxoaMmo B Noa-
meHto Tennocuctema / Hactpounku / ABTopeBepc and napamvetpa AB-
TopeB (ABTOPEBEPC) YCTAHOBUTb 3Ha4YeHWe BKAM. [1pyM 9TOM B NOAMEHIO
MNMpeobpasoBatenu / CurHanusauua napametrpy CurHan 1 asTomaru-
YeCKn yCTaHaBNMBaETCA 3HayeHve BKN, a napameTtpy Tun 1 — Hanp. not
(HanpasneHue notoka).
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BHumaHue! He pexkomeHOyemcsi Onsi napamempa «CuzHan 1»
U3MEeHsIMb yCMaHOB8J/IeHHOEe 3Ha4YeHue «B8KJ/1» Ha 3HavyeHue «Hem»
80 u3bexaHue Nomepu ecex 8bINMOJIHEHHbIX PaHHee HacMmpOEeK.

4.4.2.2. Kputepuit, B COOTBETCTBUU C KOTOPbLIM MPOUCXOANT aBTOMaTU4ecKas cMme-

Ha anroputma B TB, Takke 3agaetcsa B nogMmeHio Tennocuctema / Ha-
cTponkn / ABTopeBepc. [Ins napameTpa YcrnoBue yCTaHaBNMBaEeTCs
O[HO U3 3HAYEHUM:

CuvrHan — npu Hanu4mm curHana Ha Bxoge DIRO;
HeT curH. — npu otcytcTBumM curHana Ha exoge DIRO;

CurH + G2 = 0 — npu Hann4mm curHana Ha exoge DIRO un otcyTcTBMM Cur-
Hana oT npeobpasoBatens pacxoga NP2;

HeTt curH + G2 = 0 — npu otcyTcTBUMM curHana Ha Bxoge DIRO mn otcyTcT-
BMM CUrHana ot npeobpasoBartens pacxoga NP2,

AKTMBHbI YPOBEHb CUrHana (BbICOKUA U HA3KUIN) YyCTaHaBMBAETCSA
no nHTepgency. Mo ymonyaHuio B TENNOBbIYUCAUTENE YCTAHOBMEH HU3-
KU aKTUBHbIA YPOBEHb CUrHana.

4.4.3. HacTtpounka HewTaTHbIX CUTYyaLUn

B Tennosblumncnutene Habop UKCUPYEMbIX HELTaTHbIX CUTyauui
yCTaHaBMMBaeTCsl aBTOMAaTUYECKN MOCIe Ha3Ha4YeHUa pacHeTHOM CXEMBbI.
Mpn aTom BO3MOXHa AononHutenbHas HacTponka HC B nogmeHio Ten-
nocucrema / Hactpounku / Hactpownka HC:

BbIOOp M3 cnucka u HasHadyeHne peakumm Ha HC nocpeactBoM yCcTaHOBKM
COOTBETCTBYIOLLIEro 3Ha4YeHus ana napameTpa P: (Peakuuns);

OTKMoYeHne / BkrtoveHne obpabotkn HC (3a ucknoyveHnem HCO) ycta-
HOBKOW 3Ha4YeHus OTKN 1nn BKN ansa napametpa O6p (O6paboTka).

Kpome Toro, gna HC25-HC30 BO3MOXHO OTpeaakTMpoBaTb YNCIOBbIE
3Ha4YeHus napameTpos, Bxoadiume B kputepmm HC:

- dtTc — pasHoCTb TemnepaTyp B nogatoLlem 1 obpaTHOM TpyGonpoBoaax;

Knp — koachduumneHT npesbilleHnst pacxoda B obpatHoM TpybonpoBoae
MO OTHOLLEHUIO K pacxoay B nogatoLlem Tpybonposoae.

Cnucok pumkenpyembix B Tennosbldncnutene HC 1 BO3MOXHbIE peak-
LMK Ha MX BO3HMKHOBEHME npueeaeH B [NpunoxeHuu B.

Takke MOXHO ycTaHOBUTL nepuog obpabotkm HC B nHTepBane ot 1
Ao 60 MuH, BBeAst COOTBETCTBYHOLLEe 3HadeHne ansa napametpa HC B
NOOMEHHO:

HacTtpouku / O6wue HacTpomnku / NMepuoa nam / NMepuopa BHew. — npu
nutaHun TB OT BHeLHeNn ceTy;

Hactpouku / Obwume HacTpounku / NMepuop nam / Nepuop akkym. — npu
nuTaHm TB TOonbKo OT akkymynsitopa (MMTaHue BHELWHEN CeTU OTKIoYe-
HO).
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BHUMAHMUWE! Ona koppekmHou pabombli TB ycmaHoesieHHoe
3Ha4yeHue nepuoda o6pabomku HC He O0/IKHO 6bIMb MeHbWe 3Ha-
4YeHus nepuoda o6pabomku usmepumesnbHoU uHghopmayuu (n.5.1).

4.4.4. HacTtpouka napamMeTpoB y4yeTa XonoaHoON BoAbl

Mo ymon4yaHuio BO BCEX TpPybOMpoBOA4axX pacyETHOW TEMIIOCUCTEMbI
YYeT XOnogHoM BoAbl BKIOYEH: Ans napametpa Y4. XB (YyeT xonogHom
BOAbl) YCTaHOBMNEHO 3Ha4YeHne BKN (nogmeHtio Tennocucrtema / TEMJO-
CUCT. / Tpyb6onpoBoabl / Hactpounku / laTumkn).

B 3aBucumocTn OT 3HayeHus napameTpoB 3H. txB n 3H. PxB, ycTa-
HOBNEHHbIX B nogmeHto MpeobpasoBatenu / flatumkmn XB / YcTaH. txB
(YcraH. PxB), B pacyetax Tensia MOryT UCMOMb30BaTbCA 3HAYEHUS] TEM-
neparypbl txB u gasneHusa Pxs:

a) M3MepeHHbIe Ha UCTOYHUKE XONnogHoOW BOAbI U nepegaHHble no MHTep(beIZ-

cy. MNMpwn atom ana napameTpoB 3H. txB 1 3H. PXB yCTaHOBNEHO 3Ha4YeHne
YpaneHHo;

6) n3amMepeHHbIE Ha MCTOYHMKE XONOA4HOW BOA4bI Npeobpa3oBarTenem Temnepa-

Typbl T5 n cBobogHbIM nNpeobpasoBaTenem gasnexHus M44. MNpu atom
ana napametpoB 3H. txB 1 3H. PXB yCTaHOBMEHbI COOTBETCTBEHHO 3Ha-
yeHus NTS n NA4;

B) AOroBopHble 3HadeHus. [1ns napameTpoB 3H. txB 1 3H. PXB ycTaHOBNEHO

3HayeHue [loroBop.

Bo3aMOXHO BKMtoYeHMe (OTKIoYeHUe) OyHKUUK KaneHaapHoro yyeta
Temnepatypbl txB. [nga yero B nogmeHio NMpeobpasoBatenu / [laTumkm
XB / 3umal/neto ons napametpa 3/J1 Heo6X0AMMO YCTaHOBUTL 3HAYEHME
BKN (oTkn). [Mpy BKNOYEHUN OAHHOM OYHKLMM CriegyeT Takke yCTaHo-
BUTb:

- YMUCIO N MecsHL, COOTBETCTBYHOLLME Havary Mcnorb3oBaHUsA txB «3UMOonN»

n «netom»: nogmeHwo MNpeobpasosatenu / Oatuuku XB / 3umal/neto
napameTtpbl 3uma u Jleto;

- 3Ha4YeHus tXB AN «3MMbl» K Ang «neta»: nogmeHto NpeobpasoBatenu /

Oatumnkum XB / YcTtaH. txB napameTtpsbl txB 3 1 txB 1.

Takke BO3MOXHO YCTaHOBUTb AOroBOpHoe 3HaveHne ana PxB B noa-
mMeHio MNMpeobpasoBaTtenu / atumnkmn XB / YcTaH. PxB.

4.4.5. HacTtporka napamMeTpoB KOHTPOJSA NUTaHMUA pacxoaomepa

4451.

BkntoueHne yHKLMM KOHTPOMS Hanuuusi SMNeKTPonuTaHns pacxogomepa
npounssogutca B noameHio [lMMpeobpasoBatenu / Pacxon / Pacxop
NnP1(2,3,4) / Hactp.UKW. [ins napametpa KonT.nut MNP1(2,3,4) yctaHas-
NMBaeTcs 3HadYeHne BKN. Takke YyCTaHaBNMBAKOTCHA 3HAYEHUS CrieaytoLLmx
napameTpoB:

- Tun UKU MP1(2,3,4) naccuBH;
- Mpas NMNP1(2,3,4) NO UMI.
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Mepekntovatens SK1/1(2,3,4) ycTaHaBnMBaeTCsl B  MOJOXEHUE
«Macc.».

NMPUMEYAHUE. [ns Bbixoga pacxogomMepa, NogKIyYaemMoro Ko BXo-
ay TB ¢ nepevncrieHHbIMU HacTponkamu, JOMKeH BbiTb YCTaHOBMNEH YpO-
BEHb CUrHama «HU3KUA» N PEXMM MUTaAHUST OKOHEYHOrO Kackaga «akTUB-
HbIN».

4.4.5.2. KOHTpOrnb NUTaHUs pacxogoMepa Takke BO3MOXEH NPW MOAKMOYEHUN ero
BbIxoAa, paboTaloLero B NOrMY4ECKOM pexume, K normdeckomy sxoay TB.
[MpousBogaTcs cregytoLmne HaCTPONKK:

a) B nogmeHio [peobpasoBatenun / Pacxop / Pacxop MP1(2,3,4) /
HacTtp.UKW:

- KoHt.nut NP1(2,3,4) BKN,
- Tun UKU MP1(2,3,4) naccuBH;
- Npas. MP1(2,3,4) nNOr. BXoa1(2);

6) B nogmeHio MNMpeobpasoBartenu / Pacxoa / NOIr.BXOA1(2) / Hactp.UKW:
AxT.yp JIOI1(2) HM3KKUNA.

NMPUMEYAHUE. [nsa Bbixoga pacxogomepa, paboTarollero B noru-
4YECKOM pexume, [OormkHa ObiTb BKITHOYEHA (DYHKUMST KOHTPOMS NMUTaHNS U
YCTaHOBJIEH YPOBEHb CUrHana «BbICOKUNY.

4.4.6. HacTtponka pexmma aBTOMaTU4YECKOro rnepexoaa Ha «3uMHee» n
«neTHee» BpeMA

BkniounTts QyHKUUIO aBTOMAaTUYECKOro nepexoda Ha «3VMHee» U
«NETHeEE» BPEMS BO3MOXHO B «CTaHAapTHOM» nnbGO «nonb3oBaTenb-
CKOM» pexume. [ns BkntoYeHns yHKLMM aBTOMATUYECKOro nepexona B
«CTaHOapTHOM» pexume Heobxogumo B nogmeHo Hactpownku /
YcT. yacoB gns napameTtpa Pex ycTaHOBUTbL 3HayeHne cTtaHpapT., B
«MOrb30BaTENbCKOM» pexunMe — 3HadyeHve nonb3oBaTt.. B nocnegHem
crlydae CTaHOBATCA OOCTYMNHbIMU O1151 peAakTUpoBaHUs AeHb, Mecsl, rog,
Yacbl U MUHYTbI B NoAMeHI0 3uUMHee BpeMA U JleTHee BpeMs.

[ns oTknioYeHnst yHKLUMNM aBTOMaTUYECKOro nepexona Heobxoanmo
B MeHio HacTpowuku / YcT. yacoB ans napametpa Pex ycTaHOBUTL 3Ha-
YyeHne HeT nepeB.. [1py 3TOM npekpallaeTcs NHAMKAUUS NOAMEHIO 3UM-
Hee Bpems 1 JleTHee Bpewms.

BHumaHue! He pekomeHdyemcsi 8bInosIHsIMb rnepeeod npubop-
HbIX 4Yaco8 Ha «3UMHee» U «JlemHee» 8pPeMsi 8 Py4YHOM pexume.

4.4.7. HacTponKka KOHTPAKTHOro BpeMeHu

CoxpaHeHne apXMBHbIX AAHHbIX B CYTOMHOM apXxuBe MpoMcxoauT B
MOMEHT BpeMeHu, cooTBeTcTBytoweM Hadany cytok (00 4 00 MuH), B Me-
CAYHOM apxvBe — COOTBETCTBYIOLLEM Hayany mecsaua (1-n geHb mecsaua).

N3MEeHUTb MOMEHTbI BPEMEHN COXPaHEHMS1 apXMBOB MOXHO B NMOAMe-
Hi0O HacTpounku / YcT. yacoB / KOHTp. BpemMsi, yCTaHOBMB A5 NapameT-
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poB K.4ac (KoHTpakTHbI Yac) n K.aeHb (KOHTpakTHbIN AeHb) Tpebyemble
3HaYeHUs.

4.4.8. COpoC HaKONMEHHbIX 3Ha4YeHUn

Ona obHyneHnss yncnosbIx 3HavyeHU napameTtpos Wre, WrB, WTp,
Mtc, Mre, MTp Heobxoanmo B nogmeHio Tennocuctema / Hactponkm /
KomaHnpabl ans napametrpa Hakon. 3H yCTaHOBUTb 3Ha4YeHne copoc.

AHanornyHo gnga obHyneHna Tyy, THap, Tnp, ToT, THc, Tpex Heob-
xogumo B nogmeHio Tennocuctema / Hactpounkn / KomaHgbl anga na-
pameTpa Bpemsa TC ycTaHOBUTL 3Ha4YeHne copoc.

Mpn atom B 060OMX Cryyasix MHAMKAUUA 3HAYEHUS COPOC CMEHUTCSA
MHOMKaUMen ....

4.4.9. NMpocmoTp 6a3bl yCTaHOBOYHbIX NapaMmeTpoB

MpocmoTp 6a3bl napameTpoB TB Bo3amoxeH B MeHto MNMpocmoTtp 6a-
3bl. [1pn 3TOM OTOBpPaXKaETCs OKHO MHAUKALMK NapameTpa ¢ nHgekcom 0.
NHdopmaumsa o kaxxgom napameTpe pasMellaeTcs B 4-X CTpokax. B okHe
NHONKaUUKM OTOBpaXkaeTCcs TONbKO 2 CTPOKK (puc. 2). CABUr CTPOKK Ha oa-

HY NO3NUUNO BHA3 (BBer) npon3BoanTCA KHOMKamMmu

Mepebop napameTpoB B H6a3e BbIMNOMHAETCH KHOMKaMMm @ @
Mocne [OCTWKEHUsT NapamMmeTpa ¢ HanbonbLIMM MHAEKCOM (MOCneqHero B
6ase) HauMHaeTca nHankauusa napamerpa ¢ nHaekcom 0.

WHOekc napamempa 3HayeHue napamempa
¢ BA3A NMAPAM 1 ¢ 4800
« Ckop »B. nep =1
O6o3HayeHue napamempa Komarda roucka no uHdekcy
a) otobpakeHune cTpok 1 n 2 0) oTobparkeHme cTpok 3 n 4

Puc.2. Bug okoH nHAMKaumm napameTpa B 6ase.

[na nepexoga B 6ase K OKHy MHOMKALUM napameTpa C KOHKPETHbLIM
MNHOEKCOM HeoGX0aMMO:

- Npu oToBpaXkeHUn B okHe koMaHabl B. nep (puc.26) HaxaTb KHOMKY n;
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- nocrne nodasneHnda Kypcopa - YCTaHOBUTb Tpe6yeM0e 3Ha4YeHne nHaekKk-

Ca KHOmMnkKamm (¢J, (OJ, (GJ, (9J1

- CHOBaA HaXXaTb KHOIMKY a

Ecnu napameTp, 0603Ha4Y€HHbIN yKa3aHHbIM MHOEKCOM, CYLLIECTBYET,
TO OTOBpPaXKaeTCcs OKHO MHAMKALMKN UCKOMOro napamMetpa (B cTpoke B. nep
= OTODOpaKaeTcsl yCTaHOBINEHHOE 3HaYeHNe UHOEeKca).

Ecnn napametp, 0603Ha4YeHHbIN YKa3daHHbIM UHOEKCOM, B 6ase oTCyT-
cTBYyeT, To B cTpoke B. nep = oTobpaxaeTcs 3HavyeHVe nHaekca ao pe-
OaKTUPOBaHUS.

4.4.10. NMpocmoTp apxuBOB

4.4.10.1. HacoBoW, CYTOYHbIA U MECHAYHbIA apXMBbl TEMNSIOBbIYUCIIUTENSA UMEKT
OOWHAKOBYIO CTPYKTYPY U coAepXaT COXPaHEHHblIe apXMBHbIE 3arnucK Kak
ANdA TennocucTeMbl B LIENOM, Tak U AN Kaxgoro Tpybonposoaa.

4.4.10.2. Ina nepexona k Tpebyemomy apxvBy (4acoOBOMY, CYyTOMHOMY, MECAYHOMY)

HeobXxo4MMO B MeH0 ApXMBbI KHOMKamMu : BblOpaTb HaMme-
HOBaHWe COOTBETCTBYOLLEro apxusa (YacoBon apxumB, CyTO4YHbIN ap-

xuB, MecAYHbIN apXMUB) N HaXaTb KHOMKY . Mpwn atom nHanumpy-
€TCSA OKHO nocnegHen (M0 BPEMEHU COXPAHEHWsT) apXMBHOW 3anucu (puc.
3a) ¢ 0bo3HavYeHNeM NHTepBana apxmBMpoBaHns B popmare:

- «[eHb.MeCSL.roay» U «4acy» - ANs YacoBOro apxmBa;
- «AeHb.MeCSL.roa» - ANs CyTOYHOro apxmBa;
- «MecsL.roay - Ans MecsIYHOro apxmBa.

O6o3HavYeHuUe uHmepsana O6o3HaveHue 3anucu 0ns
apxusuposaHusi mpy6ornposoda

¢ 14.09.09 15 ¢ NAHHBIE TP 1
« Wrc =2.833 lNkan W =0.251 lkan

a) OKHO JaHHbIX TEMMOCUCTEMBI 6) OKHO faHHbIX TpybonpoBoaa
Puc.3. OkHa MHAMKaLMKM 4YacoBOro apxmBa.

npOCMOTp APXUBHbIX OAaHHbLIX TEernJ10CUCTEMbI BbIMNMOJIHAETCA KHOMKa-

MU @ @ MepeGop apXMBHbIX 3aMMcel — KHOMKamm @ @

I'IpM 9TOM B OKHE MEHAETCA BpeEMA U JaTta OKOHYaHUA UHTEepBaria apxmBu-

poBaHusi. Bo3Bpat B MeHt0o APXMUBbI — MO KHOMKe a

4.4.10.3. Ins npocMoTpa apxMBHbIX AaHHbIX TPYOONpoBO4OB HEOOXOAMMO B OKHE
WHAOMKALMN apXMBHbIX AaHHbIX TEnnocucTeMbl BbibpaTb CTPOKy [laHHbIe

TP n HaXaTb KHOMKY a [Mocne 4yero HaunHaeTca OTODpaKeHMEe OKHa
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apXMBHbIX OaHHbIX Tpybonposoga ¢ nHaekcom 1 (puc.36). MNMpocmotp ap-
XVBHbIX AaHHbIX TpyOonpoBoAa BbINOMHAETCA KHOMKamu @ @

Mepebop mMHOekcoB TpybonpoBoga — KHOMKaMu @ @ Mpn aTom
AOCTYMHbI MHAEKCh! ¢ 1 no 4. [ins TpybonpoBOAOB, HE BXOASALLMX B TEMMO-
CUCTEMY, apXUBHble JaHHble ByQyT MMETb HyneBble 3HAYEHWS.

BO3BpaT B OKHO apXuMBHbIX AOaHHbIX TenJioCUCTemMmbl — MO KHOrKe

4.4.10.4. OuncTka apxmeoB npoussogutcs B pexume CEPBNC B meHio ApXUBBbI.
Ona napameTtpa O4. apx crnegyet yCTaHOBUTb 3HAYEHWE Aa U HaxaTb

KHOMKY . Mpn atom Ha akpaHe uHaukauus O4. apx Ja CMEeHUTCS
nugukaunen BbINOJMIHAETCA WHUUMUWAJIIU3ALNA Ha Becb nepuopg

BPEMEHN O4YMUCTKM apxuBoB. [lOpsiAOK MCMNONb30BaHWUS KHOMOK — Kak B
n.4.3.
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5. OBLLIUU NOPALOK PABOThI

5.1. BBegeHHbIV B 3KCnIyartauuno TensioBbl4YNCIIUTESb pa60TaeT HenpepbIBHO B

5.2.

aBTOMaTU4eCcKkoM pexunme. CUUTbIBaHME TEKYLLMX 3HAYEHUIN N3MEPSEMbIX
napameTpoB, a Takke COOAEPKMMOro MHTErpanbHbIX CHETYMKOB, apX1BOB U
XXYPHaroB MOXET OCYLLEeCTBNATbCA NMMBO ¢ Ancnnes XWAKoKpucTannmye-
ckoro ungukatopa (XKKWM) TB, nnubo ¢ NnoOMOLLbI0 NEPCOHANbHOMO KOMMb 0-
Tepa no nHtepency RS-232.

Mepuoa obpaboTkm nameputensHon nHdopmaumm (nepmog obHosMne-
HUs1 3HaveHun) ons pexvmos PABOTA n CEPBUC MOXHO ycTaHOBUTL B
nHTepsane ot 1 no 60 MyH, BBEOA COOTBETCTBYIOLLIEE 3HAYEHWe AN na-
pameTtpa AT B nogmMeHto:

Hactponkun / Obwme HacTtpouku / Mepuoa nam / Nepuop BHeww. — npu
nutaHmm TB OT BHELLUHEN CETH;

Hactpouku / O6wwme HacTpourku / NMepuop nam / Nepunop akkym. — npu
nuTaHum TB TonbKo OT akkymynatopa (MMTaHue BHELHEW CETU OTKIYe-
HO).

BHUMAHMUE! Ons koppekmHolu pabombl TB ycmaHoesieHHoe
3HavYeHue nepuoda obpabomku uamepumesibHOU UHGhoOpMauuu He
do/mKkHO 6bimb 6o0nbwe 3HavyeHusi nepuoda ob6pabomku HC
(n.4.4.3).

BkntoveHne nugukaumm gucnnes TB nponssoguTcs:

B pexume PABOTA — ntobon kHornkow. [Mpu aToM oTobpaxkaeTcs nepeoe
N3 CMMCKa OKOH MHAMKaLWK, COCTaBNSAOLIMX MOAMEHIO, C KOTOpPbIM pabo-
Tanw nepep, oTKNoYEeHNEM QMChnes;

- B pexxume CEPBWC — aBTomMaTnyeckun npu nepesoge TB B AaHHbIN pexmum

5.3.

n3 pexuma PABOTA. lNpu 3aToM Ha gucnnee otobpaxaeTcsa OKHO MHAWKA-
LM OCHOBHOIrO MEHIO C TEKyLLIeN aTON U BPEMEHEM.

OTKnoYeHne MHANKaUUMM NPOU3BOAMTCS aBTOMaTUYECKM U TOMbKO B
pexume PABOTA nocne OKOHYaHUA MaHunynsaumm ¢ kHonkamu. UHTep-
Ban BPEMEHN HenpepbiBHON nHamkaumm ot 10 4o 99 ¢ MOXHO yCTaHOBUTL
B nogMeHio Hactpomnkun / O6wme HacTpOMKK, BBEOA COOTBETCTBYHOLLEE
3HaveHue Ans napaMmeTpa JKpaH.

MoaceeTka gucnnes npv BKIOYEHHON MHOMKALUMK OCYLLECTBMSETCS
TOMbKO NPW HaNU4YUM BHELIHEro nuTaHun TB (Mpu nuTaHum oT BCTPOEHHO-
ro akKymynsitopa NofcBeTka He BKIYaeTcs ).

B0o3MOXHO M3MeHeHVe equHUL, M3MEPEHUa MHOMLMPYEMbIX TEKyLLMX, ap-
XMBHbIX W YCTAGHOBOYHbIX 3HAYEHWI TEMNSIOBOM MOLLHOCTU, KONMYecTBa Te-
nnoThbl, Maccbl, 06bemMa, OaBneHnsd, OObLEMHOro pacxoda W KOHCTaHThI
npeobpas3oBaHnst UMNYNbCHOrO Bxoda B nogMeHio Hactpowku / O6wume
HacTpounku / EQuH. usmep.

5.4. B cny4ae nponagaHusa BHELLHeEro nutaHus TB nepexoguTt Ha nuTaHue ot

aKkymynsTopa. B aTom crnyyae He pekomeHayeTcs:
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- 3agjaBaTb 3HavYeHWe nepuoga obpaboTknm mMamepuTenbHoM MHGOPMaUUn
MeHee 6 MyH B MeHo HacTtpounku / Obwme HacTpounku / NMepuoa nam. /
Mepuoa akkym.;

- YCTaHaBNMBaThb aKTUBHbIN PEXUM PaboTbl UMMYIbCHBIX BXOAOB;
- yacTo nonb3oBatbcs nHaukauuen XKU;

- yacTo obpawatbcsa K TB no untepdency RS-232 (Hanpumep, ncnonb3o-
BaHne TB B ceTn npnbopos).

BHUMAHME! Bo nsbexaHne GbICTporo paspsiga akkymynsitropa Ten-
NOBLIYUCANTENSA HE A0MycKaeTca MCronb3oBaHMe UHTepdenca RS-232
npv yCTaHOBIEHHOM 3Ha4YeHMM moaeM Ans napameTpa Coegn.

Kpome Toro, cnegyet ydecTb, YTO akcnnyartaumsa TB npu Temnepary-
pax, GrM3kux K rpaHWYHbIM 3HaYeHUsIM OOMYyCTUMOrO AManasoHa, Takke
YBENUUMBAET CKOPOCTb paspsaa akkyMyrnaTopa.

Mpwn BbINONHEHMM TPeBOBaHMI 1 PpEKOMEHAALMI PYKOBOACTBA MO 3KC-
nnyatauun MOMHOCTbIO 3apshKEHHbIA akkyMynsiTop obecneymBaeT noa-
aepxaHmne paborocnocobHoct TB npu OTCYTCTBMM BHELUHErO NMUTaHUA B
TeveHune 14 gHel. [locrne BOCCTAHOBMEHUSA BHELUHErO MUTaHNS akKymyris-
TOPp Ha4YMHaEeT noasapskatbCA. [ANMTEenbHOCTb MOMHOMO 3apsida akKymy-
naATopa CocTaBnsAeT He bonee 4-x Yacos.

5.5. OgHMM 13 NpU3HAKOB CHWXEHUSA 3apsga akkymyrnsaTopa 4O YPOBHS, Korada
TB npekpatuT (PyHKUMOHMPOBaHWE, ABMSETCA HeyCTOMYMBas WHOMKaLUS
cnmBornoB Ha akpaHe YKKW (n3obpaxkeHne ncyesaetr n BHOBb MOSABNSET-
cs). lNocne nosiBNeHNst ykazaHHOrO addpekTa TensoBbIYUCIIUTENDL MOXET
npogomkatbe paboTy eLle OKono cemu gHen (Mpu yCrnoBmK, YTO He NCNOSb-
syetcsa XKKW n nHtepdpenc RS-232, a TB HaxoguTcs B pexume PABOTA).
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6. OBPABOTKA HELUTATHbIX CUTYALIUN

6.1. HewratHasa cutyaumnsa (HC) dukcmnpyetca B TB npu HacTynneHwum onpege-
NeHHoro cobbITns B paboTe TennocucTemMsi:

a) oTkasze npeobpasoBaTend pacxoda, TeMmnepartypbl, AaBfeHNst IMBO UCTOY-
HVKa NUTaHns;

6) BbIXOZle M3MEPEHHOIO 3HAYEHNS pacxoaa U3 AonyCTMMOro AnanasoHa;

B) HapyLUEHUN COOTHOLLEHNS U3MEPEHHbIX 3HAYeHU pacxoga unu Temnepa-
Typbl B IPSAMOM 1 0BpaTHOM TpyBonpoBogax TENSIOCUCTEMBI.

HewTaTHble cuTyaummn, onpegensieMble B COOTBETCTBUM C M.M. @) U B),
obosHavatoTcs umcnosbiMu kogamu ot 0 go 24 (HCO ... HC24). [Insa ux
domKkcaumm MCnonb3ylTCa HepedakTupyemble Kputepun. HewTtaTtHble cu-
Tyauun, onpegensiemMmble B COOTBETCTBMM C M. B), — YACIIOBLIMWU KO4amMu OT
25 po 30 (HC25 ... HC30). [ina mnx dwmkcaumm NCnonb3yTcs penakTu-
pyeMble KpUTEPUN.

B TennoBbluncnvtene npeaycMoTpeHa BO3MOXHOCTb HasHavaTb pe-
akumm Ha cukcupyemble HC, a Takke oTknoyaTth / BKIOYaTh Npy HEOOX0-
anmoctun cpukcauyuio HC. MepeveHb HC, kputepmneB nx gomkcaumm n peak-
unn Ha Hannume HC npuseaeH B MNpunoxeHnn B.

6.2. 3adumkcmpoBaHHbie B TennoBbluncnntene HC otobpaxatoTcs:

OO4HVM VMK OBYMS BOCKIMUATENbHLIMW 3HaKaMy B OKHaX MHAMKaLMK OC-
HOBHOIO MEHI0 U TEKYLLIMX 3HAYEHU M3MEPSIEMbIX NMapaMeTpoB B Tenno-
cucTeme n TpybonpoBogax;

3HaKOM «x» B 3HAKOMO3ULMOHHOM KOAE COCTOSAHUSA TEMMNOCUCTEMbI — Noa-
MeHo Tennocuctema / Pacu. padHHblie / CT. TC;

3HAKOM «X» B 3HaKOMO3WLMOHHOM KOAE COCTOsIHMS TpybonpoBoaoB —
noameHio Tennocuctema / Tpyb6onposoabl / Ct TP1 (2,...,4);

coobLieHnem o Buge (kputepun) HC, otobpaxaemom nocne aktmemsaumm
OKHa KOZa COCTOSIHUS.

6.3. OTOobOpaxeHne oaHOro BOCKNMLUATENbHOMO 3HaKa CBUAETENbCTBYET O TOM,
yTo 3admkcuposaHa HC, oaHako HakonneHue Tenna U Macchl B pacyeT-
HOW TennocucTeme npogorkaercs. OTobpaxeHne OBYX BOCKNMLATENbHbIX
3HaKoB — 4TO nocrne dgukcauun HC HakonneHue Tenna B pacyeTHoON Ten-
nocucTeMe OCTaHOBIEHO NMGO YYET Tenna BeAeTcs No 4OrOBOPHOMY 3Ha-
YEHUI0.

6.4. [lns BbiBOO4A Ha MHAMKaUMO cooblieHni o 3admkcmnpoBaHHbix HC B koge
COCTOSIHMSA TennocucTemMbl Unu Tpybonposoga, Heobxogmumo npu otobpa-

xeHumn okHa CT. TC unn Ct TP1 (2,...,4) HaxaTb KHOMKY a nocre ve-

ro KHornkamm ( () J ( 4 J ((-J (QJ nepebpaTtb CNMCOK COOBLLEHNIA.

MepedeHb HC, dmkcupyemMbix B Kogax COCTOAHWUSA TENSIOCUCTEMbI U
TpybonpoBoaos, npuseaeH B MNpunoxeHun I

21



7. BOSMOXHbIE HEUCTTIPABHOCTU

7.1. B npouecce (pyHKLUNOHMPOBaHWS TENMOBLIYNCANTENSA NPOU3BOANTCA Auar-
HocTuKka coctoanma TB, MNP, NT wn MNA4.

HeuncnpasHocTu B pabote TB dmkcupyroTcs B XypHane otkasos. Co-
obLeHn 06 MX BO3HWKHOBEHMW Ha AMCMNen He BbiBoauTCs. lNMepedeHb
dmkcupyemblix oTkasos TB npuseneH B MNpunoxenun .

7.2. MNMopsagok oTobpaxeHus 3apMKCMpoBaHHbIX HencnpaBHocTen B pabote 1P,
MT v N4 onncad B n.6.2.

Kpome Toro coobLieHne o BMae HEMCNpaBHOCTN OTOOPaXKaeTCsi B OKHE
nHankauumn napametpa Ct (Ctatyc) nogmeHio MNMpeob6pasoBatenu / Pac-
xopn, NpeobpasoBarenu / Temnepatypa, NpeobpaszoBartenu / laBne-
Hue (Pnc.A.5).

7.3. NMpun BO3HMKHOBEHUU HeucnpasHocTy MNP, MT unu MO Heobxogumo npose-
pUTL:

- KOPPEKTHOCTb 3HA4YeHU YCTAHOBOYHbLIX NapaMeTpoB (3HaYeHne Beca UM-
nynbca, yCTaHOBNEHHOE B PacxogoMepe 1 TENNOBbIYMCNNTENE; NPaBUib-
HOCTb HOMWHamnbHOM CTaTUYECKOM XapaKTEPUCTUKN NpeobpasoBaHus,
BBeaeHHon B TB ana MNT gaHHoOro kaHana; guanasoH M3Mepsaemoro aas-
nenus gnsa MNQ);

- OTCYTCTBME NUTaHNA cooTBeTCTBYoLero NP, oT BbIXOQHOMO Kackaga KoTo-
poro B aKTMBHOM pexume NoanuTbiBaeTcs UMNynNbCHbIN Bxog TB, Haxo-
ASLLMIACA B NACCUBHOM pexnme, nbo oTcyTcTBme cBA3n ¢ atnm MP;

- Hanuyue nutanusa M4,

- NaccuBHbIN pexuM paboTtbl Bxoga TB (nepekntoyarens SK1 yctaHOBMNEH B
nonoxeHue lNacc.) npu yCTaHOBNEHHOM aKTMBHOM pexume paboTbl Bbl-
XO[HOrO Kackafia pacxogomepa;

- yenoctHocTb NuHuu ceasu MNP, IMT v M4 ¢ TB v ucnpasHocts MT nytem
NPO3BOHKW. [Mpn HEOBXOANMMOCTN YCTPaHUTb paspbliB Unu 3ameHuTb [T.
Mpwn oTkasze ogHOro M3 4aT4MKoB cornacoBaHHon napbl MNT gomkHa npous-
BOANTbCS 3amMmeHa obomx npeobpasoBaTenen cornacoBaHHOM napbl.

7.4. Mpun oTKase akkyMynsaTopa UHauKaumsa He Bkntodaetcs. OTkasaBLUNA aKKy-
MYNSITOP 3aMEHSAETCH Ha HOBLIN TOrO Xe TuNa. 3amMeHa akkymyrnstopa B
TeYeHNe MEXNOBEPOYHOro nHTepaarna He TpebyeT nosepku TB.

7.5. Ecnun pencteua, npeanpuHSATbIE B COOTBETCTBUM C YKa3aHHbIMU BbiLle pe-
KOMEHOAUNAMM, HE NPUBENN K BOCCTAHOBINEHMIO HOPMaribHOW paboTbl N3-
aenvis, cnegyet obpatnTbCA B CEPBUCHLIN LEHTP (permoHanbHoe npea-
CTaBUTENbLCTBO) WNU K WU3rOTOBUTEMO U3OENua ONns onpeneneHnst BO3-
MOXHOCTU AanbHeunwwen akcnnyartauyum TB.
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NMPUNOXEHUE A. Cuctema nHamkaumm

Cuctema MeHI0 1 OKOH, a TaKkKe CBA3er Mexay HUMW rnpuBedeHa Ha
puc.A.1-A.9. lNepedeHb 0603Ha4YEHUN, UCMONb3YEMbIX B PUCYHKaX, NpuBe-
JeH B Tabn.A.1.

Tabnvua A.1

Bug anemeHTta

HasHayeHue

HanmeHoBaHMe MeHlo:

TEMNOCWUCT. | - HenooswxHas CTPOKa B MHOTOCTPOYHOM MEHIO;
BA3A NMAPAM | - nogsuxkHas (CMEHSIIOLLIAsACA) CTPOKa B MHOTOCTPOYHOM MEHIHO.
ApXxuBbI HaumeHoBaHWe NoaMeHto, NyHKTa MEHI0, KOMaHbl U1 napaMmeTpa.
X, XXX Hepenaktupyemoe 4vcroBoe 3HaueHue napametpa nubo peaakTvpoBaHve

MPOV3BOAUTCS B APYrOM OKHE.

LT

Mopa3spsaaHo peaakTUpyeMoe YMCIoBoe 3HaYeHUs napaMeTpa.

OeHb Hedesu
JlemHee

3HauyeHne napamMeTpa ycTaHaBnMBaeTcs Npmbopom. Hagnmcb oTobpaxaerT:
- CMbICITOBYIO CyTb NapamMeTpa;

- OAHO M3 BO3MOXHbIX 3HAYEHUI.

[n].[s] [k]
< A32-00 >

< pa/ HeT>
<8ud >, [ ko0 HC]

3HayeHne napameTpa 3agjaeTcs nofb3oBaTenieM nyTeMm Bbibopa M3 cnmcka.
Hapnuce B ckoBkax (YrnoBbIX Unu kBagpaTHbIX) 0603HaYaeT:

- YNCNOBOW MHAEKC (MOpSAKOBbLIN HOMeEp npeobpasoBartend - n, Tpybonposo-
fa—s,curHana-k);n=1,...,4(5),s=1,...,4, k=1, 2.

- OOHO N3 BO3MOXHbIX 3HA4YEHUN YCTaHOBOYHOro napameTpa B CNUcke,
- NMOSHbIN CMIMCOK 3HAYEHUI YCTaHOBOYHbIX NapamMeTpOoB;

- CMbICITOBYIO CyTb napamMeTpa.

® ©

OKHO UnNN NYHKT MEHI0 (NapameTp) nHamumpyeTcs Toneko B pexume PABO-
TA nubo Tonbko B pexume CEPBUC.

3Ha4vok O

¢ 0bo3HavYeHnem
pexrma OTCYTCTBYET

OKHO MK NYHKT MEHIO (NapamMeTp) MHONLMPYETCS B pexXmnmax
PABOTA, CEPBUC.

[c]

Mogudmkaumss napameTrpa (NapameTpoB) WMAM MEPEXOD B OKHO HUWXKHETO
YPOBHS1 BO3MOXEH TOrbko B pexxume CEPBUC.

3Hayok D

¢ 0bo3HavYeHnem
pexmMmMa OTCYTCTBYET

Moaundmkaums napameTpa (napaMeTpoB) BO3MOXHA B peXMMaXx
PABOTA, CEPBIC.

v , s Mepexon No HaXaTuio KHOMKM n
% , < [Nepexon No HaXaTUHO KHOMKM a
¢ Mepexoabl NO HAXKaTMIO KHOMOK , @
© Mepexodbl N0 HaXaTuo KHOMOK @, @
= Puc. A.1 | YkasaTenb nepexoga Ha Apyroil pucyHoK.
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OCHOB. MEHIO — BA3A MAPAM [ HoMep |
meKywasi  mekywee 0b03HayeHue napamempa
dama 8pemsi 3Ha4eHue napamempa
MpocmoTp 6a3bl K—— B.nep =//1
Tennocucrtema —> PUC.A.2
MNpeo6pasoBatenn™|[=> Puc.A.5
ApxuBbI —> Puc.A.7
XypHanbl —> Puc.A.8
HacTtpoiiku —> Puc.A.9
O npubope ( N B3JIET TCPB-026
Homep sepcuu 10 TB

Pexum PABGOTA

Homep = XXXXX
KOHMPOJ/IbHas CyMma
6a3b1 napamempos

O dupme Q—‘
\_9 www. vzljot.ru

mail@vzljot.ru

* - He oTobpaxaetcsa B pexume PABEOTA n CEPBUC npu yctaHoBNEHHOM
3HayeHnn Cxema HeT (pacyeTHasi CxemMa He yCTaHOBMNEeHa)

Puc.A.1. CocTtaB 1 CTPyKTypa OCHOBHOIO MEHIO TEMSOBbIYUCIIUTENS.
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@)K

Puc.A.1<=| TENNOCWUCT. TENNOC. NETO
Pacu. paHHble G Pacu4. naHHble
(© HacTpoku [c® PucA.3 HacTponku Puc.A.3a
Tpy6onpoBoabl | = pyc.A.4 Tpy6onpoBopgbl Puc.A.4a
L>—[> Pexum 3 *
3uma
* 3
i
a Cr.TC
k00 cocmosHui  ——N HC [xod HC
3 obosHaueHue HC
- Wrc, Nkan P: eud peakyuu
XXX, XXX
3
Wrs, Nkan
in XXX, XXX
3
Mtc, T
\n XXX, XXX
3
Mre, T
in XXX, XXX
3
ETc, Nkan/
in x;( xxxK n‘l
: x (}_{) TnuT, u
o Ers, Mkan/u T XXX 63
XXX, XXX e —
+ - XXX, XX
- Gtc, T/v $
XXX, XXX The.
3 4_ XXX, XX
i GrB, T/4 E3
XXX, XXX
% L)_ Tpex, 4
XXX, XX
] Tyy, u
XXX, XX
3
THap, 4
i XXX, XX TOTK.T, 4  *X*
z XXX, XX
Tnp, 4 — I
i XXX, XX = ToTK.I,u  **
+ XXX, XX

X - oTODpaKaeTCs NpU YCTaHOBIIEHHOWN «JIETHEN» CXeMe pacyeTa Tenna;
X X - oTODpakaeTcsa npu Tekywen cxeme «llonb3oBaTenbckany.

Puc.A.2. CoctaB u cTpyKTypa MeHio «Tennocucrema / PacyeTHble faHHbIE».
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@ HACTPOWKM ek

Puc.A.2 <= oo Puc.A.3a
Cxema < A32-00 >
[or. KoHCT —D:] Epor, Nkan/u
A oo, O
KomaHab! q 2z
| Gpor, T/4
Anropntmbl 1 o0, CCr
7
ABTOpeB €K/ 7 o Erea, Mkan/u
[T
Hactpoika HC K T
Grea, T/4
i Nuua
| — Hakon. 3H
H <. / copoc >
3
Bpema TC
5 < ... / COpoOC >
3
Yyet XB
Y < BKn/ oTkn >
D Wrc
W1 -W2
3
Wre
HeT
—) ABTopeB
< BKn/ otkn >
7

YcnoBune *X*
< Het curH >

—D  HC [ Kkod HC ]

HaumeHosaHue HC
P: <8ud peakyuu Ha HC >
O6p < BKN/OTKN >

X - Mepexod BO3MOXEH MpU YCTAHOBMEHHON «IETHEN» cXxeme pacyeTa Tenna
X X - oTODpaxaeTcs Npyu YyCTaHOBMNEHHOM 3Ha4YeHUN ABTOPEB BKI

Puc.A.3. CoctaB u cTpyKTypa MmeHio «Tennocucrema / Hactponku».

26



b 3
C C
I’Z “C-jg &=r© HACTP. nEToD'
uc.A.3 =\ cxema < A32-00 >

Awd

Epor J1, Mkan/y
Lo

<

Gpor 11, T/4
I,

<

Erep J1, Mkan/y
7,0

3
Grea I, T/4
O,

hor. KOHCT

KomaHgbl

Anroputmbl

ABTOpEeB 8K

L|§

sngp

HacTtpownka HC

Hakon. 31 11
< .../ cbpoc >

3
Bpema TC J1
< ... / COpOC >

3

YyeTr XB N
< BKn/ oTkn >

D Wrc
HeT

3
WrB

W3-W4

I

le

L|§

|

ABTOpEB.
< BKn/ otkn >

<

YcnoBune *
< Het curH >

— HC NETO[ k0d HC ]

HaumeHogaHue HC
P: <8ud peakyuu Ha HC >
O6p < BKkN/ OoTKN >

X - OTOOpakaeTcs NpuW YCTAHOBIEHHOM «JIETHEN» CXeMe pacyeTa Tenna

Puc.A.3a. CocTtaB u cTpykTypa MeHio «Tennocuctema / Hactponkm Jleto».
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*
ooy Puc.A.4a

Puc.A.2 <= TPYBOIMP. TP_[s]
*x Ucn < pa/Het > C
Pacu. AaHHble q i Ct TP[s]
H . \' K- croso cocmosHus
C
acTpOMKM 3
OATYVKW TP [s] | Wrp TP(s], Tkan
O« OT <0T1> X XXX
O« NAa <Ppor > s
Ok MNP <NP2> Mtp TP[s], T
HACTPOWKW TP([s] Yu. XB < BKn / oTKN > XXX, XXX
OaTtunkn 2z
J[lor. KoHCcT qiq_b toor TP[s], °C VTp TP[s], M3
Akcnn. rpaHULbI K— Orr, 01 XXX, XXX
3 I
o Poor TP[s],MIMNa Etp TP[s], Nkan/u
T XXX, XXXX
3 3
a Qpor TP[s ], Mm3/4 Gtp TP[s], T/u
00,7 XXX, XXXX
3
— N tey TPIs], °C Qrp TPIs], M3y
o, XXX, XXXX
I 3
ty TPIs], °C trp TP [s], °C
O, XXX, XX
3
teu TP[s], °C
XXX, XX
3
Ptp TP[s], MMNa
X, XXX
3
htp TPI[s], Mkan/t
XXX, XXX
3
pTp TP[s], krim®
XXX, XXX

X - Mepexol BO3MOXEH MNP YCTAHOBMNEHHOMN «IETHE» CcXeme pacyeTta Tenna;

XX - mHOnumpyetca npu yCTaHOBJ'IeHHOIZ cxeme «[lonb3oBarenbckasn».

Puc.A.4. CoctaB 1 cTpyKTypa MeHio «Tennocuctema / Tpyb6onpoBoabI».
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X

{ch
pucA2<lrx TPJTETOTP[s].
Ucn < pa/Her>
Puc.A.4<{= P . s Cr TP[s]
act. Aanubie M <]— C/1080 COCMOSAHUA
HacTponku 1
OAT. IETO TP (5] | WP TP[s], Fkan
A« NT <NT1> X% XXX
O-« N4 <Ppor > 3
O-kNP <nMP2> | Mrp TP[s], T
HACT. IETO TP [s] Yu. XB < Bkn / oTKN > XXX, XXX
OaTtunkun by
[or. KoHCT 4“74_ toor IETOTP[s ], °C i Vip TP[s], m*
dkenn. rpaHnLbI — LLL, L XXX, XXX
¢ E TP[¢] /
Ppoor NETO TP [s1,MMa TP s], Mkan/y
il LT & XXX, XXXX
3 3
Qgor NETO TP [ s 1,mM%/u — Gtp TPIs], T/
L, XXX, XXXX
3
> tey ETO TP[s],°C - Qtp TPIs], M3/4
o, 1 XXX, XXXX
3 <
twy ETO TP[s1,°C | || tTPTPIs], °c
o, XXX, XX i
teu TP[s], °C
= XXX, XX
3
Ptp TP[s], MIa
] X, XXX
3
htp TP[s], Mkan/t
-l XXX, XXX
3
pTp TP[s], krim®
H XXX, XXX

X - OTO6pa)KaeTCFI npu yCTaHOBﬂeHHOVI «JIETHEN» CXeMe pacyeTa Tenna;
XX - nHoMuMpyetca npu yCTaHOBﬂeHHOVI cxeme «[llonb3oBatenbckasay.

Puc.A.4a. CocTtaB u cTpyKkTypa MeHio «Tennocuctema / Tpyb6onpoBoabl Jleto».
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PucA1 <=| [NPEOBPA30OB. M PACXOO NP [n]
Pacxopg Crt cmamycu T’Qi Kp TP}, umn/n
TemnepaTypa K— _ 0,000
[NaBneHue K— F = Xxx.xx FL; 3
Oatuuku XB Q = XXX.XX M/4 o QBHMP[n], My
CurHanusaums a () YctaHoBKM c 0,000
_‘ (©) HacTp. UKK [S < 3
(© Pex < 100 'y 0,5Q > [< «QJZEE[M’M“
\—D = PucA6 (9 Tun <BuiGpars > ’ 3
otc NP[n], M*/y
Q '
i CurHan [k] L] SR
<BKJ1/¢°TK"> — Tun UKU NP [n]
E L |<naccuBH/
] Tun [k] * K aKTUBH >
< OxpaHa > T
3 K
c OHT. nuTt MP[n]
a 'I:K. CUTH. [k]"‘D K < BKNn/ oTKn >
= TEMMOEP. NTI[n] ¢
c - - Mpas MP[n]
T Cmamyc <No umMn >
R = xxx.xx Om
t = xxx.xx °C HCX T 7]
n
YcTaHoBKM [k— < Pt500/1,3850 >
OABJNNIEHUE NAI[n]
Ct cmamyc A1 NA[n]
| = X.XXXX MA X-xx MA
P = x.xxx MMNa i
a. P nainl
YcTtaHOBKM @ < 0-2,5MMa >

X - oTODpaxaeTcs Npu YyCTaHOBNEHHOM 3HaYyeHun CurHan Bkn

Puc.A.5. CoctaB u cTpyKTypa meHro «llpeobpasoBatenny.
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Puc.A.5 <= TYUKU XB I_DQ— hxe , Mkan/T
Pacu. paHHbIe e XXX, XXX
G YctaH. txB |cC ¢
txs , °C
G YcraH. PxB |cC K XX, XX
() YcraH. Qxs h_ ¢
PxB , MMa
(c) 3uma/ neto [c K X, XXX
3
QxB, M3y x
H X, XXX
— 3H. txB

< OoroBop >

txs 3, °C * %
i,

3

txs n, °C * X
U_D N oo
o 3/n 1 3n. Pxs
< BKn/ otkn > < OoroBop >
> T
3uma wex Pxs,MMa *x
o .o T
3

IleTto x| —N 3H. QxB
o < NP4/ HeT >

£|§

q_

* - oTODpaxaeTcsl Npu ycTaHOBMEHHOM 3HavyeHun 3H. QxB P4,

* % - oTODOpaxkalTCs npu YCTaHOBIEHHOM 3HadveHun 3H. txB [loroBop
nm6o 3H. txB MT5. MIhgukaumsa txB n npekpawaeTcst Npy yCTaHOBNEHHOM
3Ha4eHun 3 / J1 oTkn.

% X
* - oTOBpaXKatoTCsi NpY YCTaHOBNEHHOM 3HadYeHUn 3H. PxB [loroBop  nu-

0o 3H. PxB NA4;

%
K - oToBpaxarTCcsa Npy ycTaHOBNEHHOM 3HadyeHun 3 / J1 BK.

Puc.A.6. CocTtaB u cTpykTypa meHio «lpeobpasoBatenu / Jlatunku XB».
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Puc.A.1 NMPOCM. APXBOB
YacoBon apxuB 3
CyTOYHbIVN apXuB 3
MecsauHbIl apxuB g
Ou. apx < HeT/ pa >

LD [ yucno . mecay.200 yac]

[ yucno . mecsy . 200 |

L [ mecay . 200 ]
Wrc = xxx,xxx 'kan
WrB = xxx,xxx 'kan

Mre = Jooxo0T ¢ DAHHBIE TP 5]

MrB = XXX, XXX T

THap = xX:xx 4 <—> OAHHbBIE TP [S]
AaHHble TP ¢ OAHHBIE TP [s]

W = xxx,xxx Fkan
M =x0(xxxT
V= xxx,xxx M3

P x,xxx MIMa —
t = xxxx °C |
tBa = xxxx °C

Puc.A.7. CocTtaB u CTpyKTypa MeHI0 «ApXUBbI».
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Puc.A.1 <= XYPHAIbI
XypHan HC
XypHan oTtKkasoB
XypHan nonb3.
XypHan pexumoB

%f?I

XYPH.HC [ 4]
Yyucrsio.mecsy, . 200 yac:MUH
HC ko0 HC

Bo3Huk / CHATHe

XKYPH. OTK [ fovep |

yucno.mecsy . 200 yac:MuH

HaumeHogsaHue omka3sa

Home ]

D XYPH. NONb3 [ s

yucrno.mecs . 200 yac:MUuH
0603HayeHue napamempa
Oo = 3HayeHue napamempa
Mocne = 3HayeHue napamempa

XYPH. PEXXUM [ £oVep |

Pex HaumeHoeaHue pexuma

yucno.mecsy . 200 yac:MuH

Puc.A.8. CoctaB 1 cTpyKTypa MeHIo «XKypHanbi».
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Puc.A.1

HACTPOMKA
OOGLKe HacTponKn
Hactp. cBsasu
YcT. yacos
WHny < Het/ ga >

<
<
<

OBLLVE HACTP.

Mepwoa nam
EnuH. namep
OKpaH= /] ¢

Fmakc 100 Ny c
Patm = /77 mmHg

_D

©

HACTP. CBA3U
App= 77T
Ckop < 4800 >

YCT. YACOB
Dara= /7 .[1 .[1
Bpema= /7 /] :/[1 |c
OeHb OeHb Hedenu
Bpema  s1iemHee
Pex < nonb3oBar >
3nmHee Bpems *
JIleTHee Bpemsa *
KoHTp. Bpemsi

Puc.A.9. CoctaB 1 cTpyKTypa MeHio «HacTponku».
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N NEPMOLO BHELL
AT = /7 MuH
HC = /7 muH
NEPUOO AKKYM
AT = /7 mMwuH
HC = /7 muH

EOWHULIbI USMEP.
W < MBT4/IF'x / Nkan >
E <MBT/Ox/4 / Mkan/y >
M<T/Kr>
V<m/n>
P < Mna/ krc/cm? / 6ap >
Q < m34/ n/MuH >
Kp < umn/m® / umn/n >

DononuutensHo [ck—)

Oon. BO3MOX.
Cooep < npsimoe >
ModBus < RTU / ASCI| >
3arpyska NO

3UMHEE BPEMS |xx

I8 7 7 I Y
L L L LI L

oo o oo

NETHEE BPEMS |xx

KOHTP. BPEMA
K.vac= /7
K. oeHb = /7

[oHo]

* - oTOOpaxaeTcs npu yCTaHOBMIEHHOM 3HaveHun Pex nonb3oBaT 1 Pex
CTaHAapT,

¥x- NOCTYNMHO ANA pedakTupoBaHUA Npu YCTaHOBJIEHHOM 3Ha4YeHUU Pex
nonb3oBar.




NMPUNOXEHUE b. O6o3Ha4YeHMe 1 Ha3HaYeHUe KnaBuatypbl TB.

Tao6nuua B.1
Mpagmueckoe HasHayeHune KHomkm
obo3Ha4yeHue
1. Npwu BbIGOPE NYHKTa MEHIO — NepeMeLLeHne BBEPX.
2. lNMpun ycTaHOBKE CUMBOMBHOW BENUYUHBI — MNEepeMeLleHe No CrNucKy BBO-

™)

ONMbIX CUMBOJ10B BBEpPX.

3. lMNMpu ycTaHOBKe 3HAYEHUSA YUCITOBOW BENUYMHBI — YBENMYEHUE 3HAYEeHUs
paspsga.
1. MNpw BbIGOpPE NYHKTA MEHIO — NEpEMELLIEHNE BHNS.
2. lNMpwn ycTaHOBKE CUMBOMBHOW BENMYUHBI — MEPEMELLEHNE NO CNUCKY BBO-
@ ANMbIX CUMBOJIOB BHU3.
3. Mpn ycTaHOBKE 3HAYEHUS1 YNCITOBOW BEMUYUHBI — YMEHbLUEHNE 3HaYeHUs
paspsga.
1. Mpn ycTaHOBKE CMMBOJbHbIX UM YUCAOBbLIX BEMMYUH — MepemMeLleHne
Kypcopa Ha none unuv paspsi Y1cna Brpaso.
@ 2. MNpwn BbIbOpE NapameTpa — yBENUYEHME YMCNOBOro MHaekca GyKBeHHOro
0603HayeHns napameTpa.
3. B okHe BbIbOpa BpeEMEHM apXMBHOW 3anMCU — NEPEXon K apXMBHbIM napa-
MeTpam B 3anucu.
1. Mpn ycTaHOBKE CMMBOJbHbBIX UIN YUCAOBBLIX BEMMYUH — MepemMeLleHne
Kypcopa Ha nore unuv paspsig 4ymcna Bneso.
@ 2. lMpwn BbIGOPE NapameTpa — YMeHbLUEHNE YNCITOBOrO UHAeKkca ByKBEHHOro
0b0o3Ha4eHns1 napameTpa.
3. Mpu npocMoTpe apXMBHbLIX MapamMeTPOB — Nepexo K OKHY Bbibopa Bpeme-
HW apX1BHOW 3armncu.
1. MNepexoa B BbIBpaHHOE MEHIO / OKHO HUXKHETO YPOBHS.
a 2. Bxopg B pex1MM pegaktMpoBaHusa napamerpa.
3. 3anucb yCTaHOBEHHOIO 3HAYEeHWNs1 NapaMeTpa, BbINOMHEHNE onepaLnn.
1. Bbixog, B MeHI0 / OKHO Boree BbICOKOrO YPOBHS.
G 2. OTKa3 OT 3anncu U3MEHEHHOTO 3Ha4YeHUsa napameTpa, BbIMOSIHEHUS One-

paLun 1 BbIXOA, U3 peXxrMa peaakTMpoBaHUS napaMmeTpa.

35



NMPUNOXEHUE B. HewTaTHble cuTyauum
Ta6nuua B.1. NepeyeHb HC ¢ kogamun ot 0 go 24 (HCO ... HC24)

Copepxanue HC

Kog HC

TP1| TP2[TP3 | TP4

Kputepun

BoaMoxHble peakummn

C6oi no anekTponuTaHuo

HeT nutaHus

= OcT. TC

= OcT. Tenna *

= OcT.BC *

= Pacu. TCpoor

= Pacy. Ten. por *
= Pacu. 'BC gor *

3HayeHune pacxoaa 6onblue
BEpPXHero npeaerna ananaso-
Ha namepeHun NP

13 | 19

Qi > QiBH

3HayeHne pacxoga MeHbLUe
HWKHero npegena guanaso-
Ha namepeHun NP

14 | 20

QioTtc<Qi
<QiHH

3HaueHne pacxoga MeHblLlue
OTCEYKM

15| 21

Qi<QioTtcC

OTkas npeobpasoBaTtensi
pacxoga

16 | 22

OTk. MNP

m Oct. TC
AWmc=0,AWee=0

= OcT. Tenna *
AWmc=0

= OcT.BC *

AWee=0

= Pacy. TCpor

B pacuemax — Emc doe

u Ees doe

= Pacuy. Ten. por *

B pacyemax — Emc doe
= Pacy. 'BC pgor *

B pacuyemax — Ezg doe

= Per. HC

Tonbko peaucmpavusi HC
= Qi=Qigor

B pacuyemax — Qdoz

= Qi=0

B pacuemax — Q=0

= Qi=QiHH

B pacyemax — QHH

Otka3 npeobpasosaTens
Temneparypbl

17 | 23

ti < tiny
nnm
ti > tisy

m Oct. TC

AWmc=0,AWee=0

= OcT. Tenna *

AWmc=0

= OcT.BC *

AWee=0

= Pacy. TCpor

B pacyemax — Emc doe
u Ees doe

= Pacuy. Ten. gor *

B pacyemax — Emc doe

= Pacy. 'BC por *

B pacuyemax — Ezg doe

= Per. HC

Tonbko peaucmpayusi HC

m ti=tigor

B pacyemax — tdoe

OTtka3 npeobpasoBatens
AaBneHns

6 |12 |18 | 24

Pi<PinH
unm
Pi>PiBH

= Per. HC

Tonbko peaucmpayusi HC
= Pi=Pigor

B pacyemax — Pdoe

36



Ta6nuua B.2. NepeyeHb HC ¢ kogamu ot 25 go 30 (HC25 ... HC30)

Kop,

Kop,

HC Kputepun BoaMoxHbIe peakummn HC Kputepun BoamoxHble peakummn
® Oct. TC
= OcT. TC " _
AWme=0,AWz6=0 AWmc—O,AWae*—O
1 OcT. Tenna * = OcT. TEeNNna
AWm.c=0 AWmc=0
= OcT. IBC * = Oct.BC*
AWeé=0 AWee=0
= Pacu. TCpor
25 G>>Knp-G; = Pacu. TCaor 28 G4>Knp-G3 B pacuemax — Emc
B pacuemax — Emc doa
U E28 002 Ooe u Eze doe
= Pacu. Ten. por * = Pacu. Ten. gor *
B pacyemax — Emc doa B a 5 :cqemax - Eme
= Pacu. 'BC por * *
B pacuyemax — Ee2e doe . BPaCtl. rBC .qgr d
= Per. HC pacyemax — Eze 0oe
) = Per. HC
= Oct. TC
"Ocr. TC AWmce=0,AWz6=0
AWmce=0,AWee=0 *
= OcT. Tenna * = OcT. TEenna
AWm.c=0 AWmc=0
= OcT. BC * m QOct.BC*
AWeé=0 AWee=0
= Pacuy. TCpor
26 t;-t,<dtTC = Pacu. TCpor 29 tz-ty<dtrc B pacyemax — Emc
B pacyemax — Emc doe 9 P
U E28 9oz oe u Eee doe
= Pacu. Ten. gor * = Pacu. Ten. por *
B pacuemax — Emc doa B a 5 eacqemax - Eme
= Pacuy. 'BC pgor * *
B pacuemax — Eze doe2 . BPacq. rBC ,qgr 3
= Per. HC pacyemax — Eze Joe
) = Per. HC
m Oct. TC
=Oct.TC AWmce=0,AWz6=0
AWmc=0,AWee=0 *
= OcT. Tenna * = OcT. Tenna
AWm.c=0 AWmc=0
= OcT. MBC * m Oct.BC*
AWeé=0 AWee=0
= Pacy. TCpor = Pacu. TCpor
B pacyemax — Emc doz B Og 205227:)(;0; Eme
27 G1<G,<Knp-G; u Eee 0oz 30 G3<G4<Knp-Gz

= Pacuy. Ten. gor *

B pacyemax — Emc doe
= Pacy. 'BC por *

B pacuemax — Ez2e doe
= Per. HC
» G1=G2(G1+G2)/2
" G1=G2
m G2=G1

= Pacy. Ten. por *
B pacuemax - Emc
Ooe
= Pacy. 'BC por *
B pacuemax — Eze doe
= Per. HC
m G3=G4(G3+G4)/2
® G3=G4
m G4=G3

* — peakuum Ha HewTaTHble CUTyaumMm MOryT BbiTb Ha3HaYeHbl TOMbKO B YC-
TaHOBMNEHHOW pacyeTHon cxeme «[llonb3oBaTenbckas».
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NMPUNOXEHUE I'. 3HaKONO3ULIMOHHbIE KOAbl COCTOSIHUA

B 3HaKOMO3MUMOHHLIX KOAAX COCTOSIHUMA OTOOpaXkaeTcsi OTCYTCTBUE
nnbo Hanuume cobbITU, codepkaHue KOTopbIX npuBeaeHo B Tabn.l .1,
[M.2. OTcyeT No3mumm Koga Npou3BoANTCH NO UHOMKATOPY CnpaBa Haneso.
OTcyTcTBUE COOLITUA NHANLMPYETCS 3HAKOM «-», HANM4YME — 3HAKOM «X».

Tabnuua IN.1. 3HaKONO3ULIMOHHbIN KOA, COCTOAHUA TenrocucTemMbl

MopsigkoBbIn

HOMEp CopaepkaHue cobbITus
nosnunm
Kopa
1 Hannume HC ¢ kogoBbiMyn Homepamu oT 0 o 24. HakonneHwe Tenna n mac-

Cbl B pacquHoM TenocncTteMe nNnpoaornKaeTca.

Hannume HC ¢ kogoBbiMn Homepamum ot 0 o 24. HakonneHwe Tenna B pac-
2 YEeTHOWM TennocucTeme OCTaHOBMEHO NMBO y4eT Tenna BegeTcs no 4oroBop-
HOMY 3HaYEHMIO.

Hannuyme HC ¢ kogosbiMn Homepamu ot 25 ao 30. HakonneHuwe tenna u
MaccCbl B pac4eTHOWN TennocucTtemMe Npoaorkaercs.

Hannume HC ¢ kogoBbiMn Homepamu oT 25 o 30. HakonneHuwe tenna B pac-
4 YETHOWM TennocucTeme OCTaHOBINEHO NMBO y4eT Tenna BegeTcs no 4oroBop-
HOMY 3HAYEHUIO.

HewTaTtHble cutyauum, gmkcupyemble TENNOBbIYUCUTENEM B TPYGO-
npoBoAax TENIOCUCTEMbI, M UX KOOOBbIe HOMepa NpvBeaeHbl B Tabn.l.2.

Ta6nuua IN.2. 3HakONO3ULMOHHBLIN KOA COCTOSAAHUA TpyO6onpoBoaoB

MopsiakoBbIn
HOMep CopgepxaHue cobbiTus
nosnumnm

koma TP1 TP2 TP3 TP4
1 HC 1 HC 7 HC 13 HC 19
2 HC 2 HC 8 HC 14 HC 20
3 HC 3 HC 9 HC 15 HC 21
4 HC 4 HC 10 HC 16 HC 22
5 HC 5 HC 11 HC 17 HC 23
6 HC 6 HC 12 HC 18 HC 24
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NMPUNOXEHUE [1. Bo3MOXHble HEMCNPaBHOCTU

[MepedeHb HeucnpaBHOCTEN, AMArHOCTUPYyeMbIX B cucteme TB u
UKCUpPYeMbIX B XXypHasne 0Tka3oB npuseneH B Tabn.[.1.

Ta6nuua A.1

O0bo3HavyeHue
OTKasa

OTKa3 yacosB

CogepxaHue oTkasa

OTka3 nprbopHbIX Yacos

OTka3 namMaTn ons XxpaHeHns 3Ha4eHnin yCTaHOBOYHbIX napa-
METPOB

OTka3 namMaTn ONs XpaHEHNS apXUBHbIX 3HAYEHWI
OTcyTCTBME NUTAHUA TENJTOBLIYUCIIUTENS

PaspyLueHne 6a3bl yCTaHOBOYHbIX NApaMeTpPoB

OTtka3 HacTp.

OTka3 apx1mBoB
OTKa3 nutaHuA
Otkas 6asbl

HeucnpaBHocTb OTKa3 nuTaHUA QuUKCUMpyeTcs MNpu OTCYTCTBUM
anektponuTtaHus TB 6onee 10 MUHYT (BHELLHEE NUTAHME OTKIMOYEHO, aK-
KyMynaTop paspsikeH). dukcaums OaHHOro oTkasa B >XypHarne npousBo-
ANTCA cpasy nocrie BOCCTAHOBMEHWUSI 3NEKTPONUTaHNS TeNnoBblYUCTINTE-
ng. MNpu 9TOM BO3MOXHA JanbHenwas akcnnyarauusa npubopa.

Mpn dmkcauunn HencnpasHocTen OTKas YacoB, OTKka3 HacTp., OTkas
apxuBoB, OTka3 6a3bl TB cnegyet otnpaBuTb B PEMOHT.

MepeyeHb coobeHnit o HemcnpasHocTax MNP, MNT u M B okHe nHAawn-
kauuun napametpa Ct (nogmeHio MpeobpasoBatenu / Pacxon, MNMpeo6b-
pasoBatenu / Temnepartypa, lNpeobpasoBarenu / [laBneHue) npuee-
neH B Tabn.[d.2.

Tabnwua .2
O6o3HayeHre HencnpaBHOCTH
CopgepxaHne HencnpaBHOCTH
neP nT na
Otkas UM Otka3s UM | Otkaz UM |OTkas nameputensHoro mogyns (MM)
N3amepuTenbHbin kaHan (MK) oTkntoveH B KOH-
Otkn UK OTtkn UK | OTkn UK P (VIK)
durypaumm MM
OTtkas UK Otka3 UK | Otka3 UK |OTka3 nameputensHoro kaHana 8 UM
HapyLieHne HmkKHen MeTporiormMyeckomn rpaHu-
F < FHm R < RHM | <IHMm Py P P
Lbl KI3MeHEeHNs napameTpa Ha Bxoge UK
HapyLieHne BepxHen MeTpornorm4eckon rpaHum-
F > FBm R > RBM 1> IBm Py P P P
Lbl M3MeHeHUs napameTtpa Ha Bxoae VK
HapyLieHne HmkHen HOMUHaNbHOM rpaHuLbI
F < FHH R < RHH | <IHH Py paHnLl
n3amMeHeHnss napameTpa Ha Bxoge MK
HapyLueHne BepxHen HoMUHanbHOW rpaHuLbl
F > FBH R>RBH |I>IBH Py P pariy
n3amMeHeHns napameTpa Ha Bxoge MK
Q<=Qotc |t<=torc | P <=Potc |[[lokazaHue aartymka B 30HE OTCEYKU
NokasaHne gaTtymka HUXKe HOMUHarbHOW rpa-
Q < QHH t <tHH P < PHH A N P
HULbI gnanasoHa U3MepeHui
[NokasaHue aaTyunKa BblLLle HOMUHANbHOW rpa-
Q> QBH t> tBH P > PBH A N P
HWULbI AnanasoHa N3MepeHni
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NMPUNOXEHUE E. KoHCTpyKLMA TeNNOBbIYUCINTENSA

- 190* >
1 2
. ~ - //— //— |_“\
o BemETTCeR /e
/ +f
/
; 06 X
L X ()] b
ooy B3FET
d—l I_))
JH | Bjili
1B
Y X l y 4
|

a) Bug cnepeamn

oo o’e
e 0000
' '

(CeEeE

6) Bug cHM3y
* - CNpaBOYHbIN pasmep

1 — ducnneu uHOukamopa; 2 — Krnasuamypa, 3 — pasbeM RS-232; 4 —
2epmoegod kabesia numaHus; 5 — 3az2nywku membpaHHble, 6 — KPOH-
wmedlH 0ns KpernneHusi Ha DIN-pelKy.

Puc.E.1. TennoBbluucnurtenb ncnonHeHun TCPB-026, -026M.
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pa3bem RS-232

il liml XP5 XP4 XP3 XP2 XP1
= ug
o 5 25 3 23 8 25 8 25 § as
Dgeeglegs2slgeoglinecsglng cg
FE UL R YR FE YU GRS FEYEE
o -.- -.- -.- -.- -.- -.- -.- -.- -.- -.- -.- -.- -.- -.- -.- -.- -.- -.- -.- -.- -.- -.- -.- -.- -.- ézg
oo
DD < 3] o —
(9] 9] () 2]
slizolzofzo i}
Oa+00a +0a+ 0 a +
og
o|ojojoj0|0|0|0[0|0 0|0
XP13  XP12 XP11  XP10
"Macc.” 4321
FHls<s ... [BEEA] s«
> I 5B B 8o
S 2323 2F98 232323523
D+ SK2 6oab0 0665 6a baba oa
..@ o|leojojo||o|jo|0o|0o||j0oj0|j0|0|0|0 0|0
\
\
XP20 XP19 XP18 XP15 XP14 XP9 XP8 XP7 XP6
OTCEK aKKyMmynsitopa

XP1-XP5 - koHmakmHbie KornoOKu Oris1 MoOKIro4YeHUs Kabenel cesi3u ¢

MT1...1T5;

XP6-XP9 - KoHmakmHbie KornoOKu 05151 nodKnr4YeHus kabenet ces3u ¢
rP1...I1MP4;

XP10-XP13 - KoHmakmHble KonoOKu Orisi nodKnyYeHusi kabenetl ¢es3u ¢
rna1...rig4;

XP14, XP15 - koHmakmHbie Koro0Ku rioaudeckux exooos DIRO, DIR1;
XP18, XP19 - peseps;
XP20 - KkoHmakmHasi Korio0ka Osisi MOOK/THOHYEHUST HarpsiXXeHUs rnu-
maHusi =24 B mennosbiqucriumerisi;
J1 - KOHMaKkmHas napa paspeuweHus docmyna K Kanubpogouy-
HbIM rapamempam;
J2 - KoHmakmHasi napa paspeweHusi 0ocmyrna K ¢yHKYUOHarslb-
HbIM rapamempam;
SK1/1 — SK1/4 * - nepekntoyamernu pexxumos pabomsl UMY IbCHbIX 8X0008;
SK2 - KHoMka nepesarycka rnpubopa;
SK3 - peseps.

* - nepekntovatenn SK1/1-SK1/4 gomxHbl GbITb YCTAHOBIEHbI B NMOMOXEHNE
«AKT.» O4ns MMNyNbCHbIX BXOA0B, K KOTOPbIM HE NOAKMoYeHbl Npeobpaso-
BaTenu pacxoga

Puc.E.2. Bua TB co CTOpOHbI 35IEKTPOHHOIr0o MoAynsi.

41




NMPUNOXEHUE XK. Cxema nogknovyeHUsa TennosblvUCAUTEnNs

TennoBbluucnuTenb

XP1

nT1

tO

AIN|W]F-

PT1A

LEADIA

LEAD1B

PT1B

albhlwIN]| -

SHIELD

XP2

nTr2

tO

AIN|W][F-

PT2A

LEAD2A

LEAD2B

PT2B

gl |lw|N|-

SHIELD

XP3

nT3

tO

AIN|W][F-

albh|lw|N|-

PT3A

LEAD3A

LEAD3B

PT3B

SHIELD

XP4

nT4

tO

BIN|W]F-

PT4A

LEAD4A

LEAD4B

PT4B

alhlw|IN]| -

SHIELD

XP5

nTs

tO

BIN|W]F-

PT5A

LEADSA

LEADSB

PT5B

Puc.XX.1. Cxema nogkntoueHus tennoBbluucnutens «B3JIET TCPB» ucnonHe-

na1

alhlw|IN]| -

SHIELD

XP10

+En

+24V

P 4-20 mA

PRESS1

na2

GND

XP11

+En

+24V

P 4-20 mA

PRESS2

nas3

GND

XP12

+En

+24V

P 4-20 mA

PRESS3

na4

GND

XP13

+En

+24V

P 4-20 mA

PRESS4

GND

DB9 (RS-232)

RXD 2
TXD 3
EGND 5
RTS 7
CTS 8
XP6 neP1
PULSE1 1 BbIX.UMM.+
GND BbIX.UMI.-
XP7 neP2
PULSE?2 1 BbIX.MMIM.+
GND BbIX.MMI.-
XP8 ne3
PULSE3 1 BbIX.UMM.+
GND BbIX.UMI.-
XP9 nrP4
PULSE4 1 BbIX.UMM.+
GND 2 BbIX.UMI.-
XP14
DIRO 1
GND
XP15
DIR1 1
GND
XP20
+24V 1 B——»
=24V 2 —>_24B

Hun TCPB-026, -026M.
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NMPUNOXEHUE W. Mpumep KoHpUrypnpoBaHUsa TeNNOBbIYUCIIUN-

Tens

1. B UICXOQHOM COCTOSIHMM TennoBbIYNCANTENDb HaxoauTca B pexume PABO-

TA (B NpaBOM BepXHEM Yrny AUCNNes UHANLMPYETCH CUMBON g ).
[ns BbINONHEHNss HeOBXOAMMbIX HacTPOeK NnepeBecTu TensoBblYMC-
nutenb B pexum CEPBUC, ycTaHOBMB NepemblyKy Ha KOHTaKTHYKO napy

J2 (puc.E.2). ngukauusa cumsona g npekpawlaetca. Ha gucnnee oto-
OpaxaeTca TekyLan narta u Bpemsi.

[Mopsagok Cnornb3oBaHNS KHOMOK OnmncaH B n. 4.3.
Mpon3BecT MHUUMaNM3auuio TENMOBbIYUCIUTENSA: B MeH0 HacTpownka
ansa napametpa Uuuy (MHnumnanusauua) yctaHoBuUTb 3HadveHve [Oa. [Npu
3TOM Ha auncnnee TB HekoTopoe Bpems ByaeTr MHANMLMPOBATLCHA HaANUCh
BbIMOJIHAETCA UHULIMATIU3 ALIUA.

B pesynbTate nHuumanusauum:

- OTKINKOYaKTCA YCTaHOBJIEHHbIE paHee CXEMbl Tensroy4eTta (LI,.I'IFI napamertpa

Cxema ycTaHaBnmBaeTcs 3HadyeHne TC oTkn);
OBHYNSATCA OOroBOPHbIE 3HAYEHWUs U 3HAYeHUS napamMeTpoB B WHTe-
rpanbHbIX CYETYMKAX;

- O4MLWAOTCA apXmnBbl K >KypHalibl (38 UCKITKO4YEeHneM XypHara pe)KI/IMOB).
3.

MpoBepuTb M HacTpouTb NPUOOPHYID AaTy M BpeMs, OTpeaakTUpOBaB B
noameHto Hactponku / YcT. yacoB 3HaveHust napametpos [aTta n Bpe-
MA. Takke, Npu HEOBXOAMMOCTM, BbINOMHUTL HACTPOMKN NS pexuMa aB-
TOMaTMYECKOro nepexoaa Ha «3uMHee» U «retHee» Bpems (cMm. n. 4.4.5) n
HACTPOWKY KOHTPAKTHOrO BpemMeHu (CMm. n. 4.4.6).

4. YcTaHoBUTL Tpebyemyto cxemy AnS Tensioydyera B OTONUTENbHbIA CE30H

(ans «3umbl»). B cnydae Heo6xoaMMOCTM aBTOMaTMYECKON NepeHacTpou-
kn TB npu nepexoae OT OTONUTENBHOIO K MEXOTOMUTENTbHOMY CE30HY YC-
TaHOBUTb BTOPYIO Cxemy, Ansa «neta» (cm. n. 4.4.1). Takke nponssecTu
HaCTPOWNKy NapameTpoB aBTopeBepca (CMm. n. 4.4.2).

5. YctaHoBUTb OOroBopHbI€ 3HA4YEeHNA NapaMeTpoB B TENJIOCUCTEME U TPY-

BGonposogax:

noameHio Tennocuctema / TEMJIOCUCT. / Hactpouku / [lor. KOHCT:
napametpbl Epor, Gpor, Erea, Grepa;

noameHio Tennocucrtema / TEMJIOC. NIETO / Hactpowku / [lor. KOHCT:
napametpbl Egor J1, Gpor I, Ereg 11, Grea J1;

noameHio Tennocuctema / TEMJIOCUCT. / Tpy6onposoabl / Ha-
cTpounku / [lor. KoHCT: napameTpbl taor TPs, Poor TPs, Qmor TPs (s
=1,...,4);

noameHio Tennocuctema / TEMJIOC. JIETO / Tpy6onpoBoabl / Ha-
cTtpouku / flor. KoHCT: napameTpbl taor JIETO TPs, Paor JIETO TPs,
Qmor JIETOTPs (s = 1,...,4).

OTpepaktupoBatb (MpyM HEOBXOOUMOCTU) 3HAYEHUsT IKCNITyaTalMOHHbIX
rpaHvL Ans Temneparypbi:

noameHio Tennocuctema / TEMJIOCUCT. / Tpy6onpoBoabl / Ha-
CTpOMKM / AKenn. rpaHuubl: napaveTpbl tBy TPs, tHy TPs (s = 1,...,4);
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- nogmeHio Tennocuctema / TEMJIOC. JIETO / Tpy6onpoBoab! / Ha-
cTpouku / Akenn. rpaHuubl: napametpsbl tBy JIETO TPs, tHy JIETO TPs
(s=1,...,4).

7. YCTaHOBUTb U HacTpouTb bukcupyemble B TB HewTaTHble cuTyaumm (cMm.
n. 4.4.3).

8. BbINONMHUTL HACTPOWKY NapameTpoB yyeTa XOrogHou Bogbl Anst Tpybonpo-
BOAOB (CM. N. 4.4.4).

9. YCTaHOBUTb 3HAYeHMs1 HACTPOEYHbIX NapamMeTpoB Ansi NpeobpasoBaTenen
pacxoga. B nogmeHto MNMpeobpasoBaTtenu / Pacxon ons napametpa Tun
BblOpaTb M3 CNMCKa U yCTaHOBUTbL 0DO3Ha4YeHWe TUnopasMepa pPacxono-
Mepa, COOTBETCTBYLLEe YyCTaHOBNEeHHOMY B Tpybonposoge. [lpu aTom
Npon3oaeT aBTOMaTU4ecKasi yCTaHOBKA HEOOXOAMMbIX 3HAYeHUn Ko3ad-
dmumeHTa npeobpasoBaHns Kp, BEpXHEN N HUXKHEN YCTaBOK NO pacxoay
QBH 1 QHH, oTCceykn no pacxogy QoTc.

B nogmeHio MNMpeobpasoBatenu / Pacxon / Hactp. UKW yctaHoBUTH
COOTBETCTBYIOLLIEE 3HAYEHME (aKTUBH., MACCUBH.) Ana napametpa Tun
UKU NP1 (2, 3, 4). Takke BKIHOYUTb KOHTPOMb MUTAHUSA pacxogomepa,
ycTaHOBMB 3Ha4YeHne Bkn gns napametpa KoHt. nut NP1 (2, 3, 4).

Ecnn Ttpebyemoro obo3HayeHus1 Tunopasmepa pacxogoMepa HeT B
crnmncke, TO peKOMeHayeTCs:

- BblbpaTb M3 Cnucka M yCTaHOBUTb TUMOpasMep pacxogomepa Afs cooT-
BETCTBYIOLLLEro AnameTpa TpybonpoBoaa;

- B nogmeHto MNpeobpasoBartenu / Pacxon / YCTaHOBKW NPOBEPUTL U OT-
penakTMpoBaTb, Npy HEOOXOAUMOCTH, 3HaYeHne QBH;

- BblUUCIIUTL Tpebyemoe 3HadveHne QHH, pa3genus 3HadeHne QBH Ha ana-
NasoH N3MepPEHNs yCTaHOBINIEHHOrO B TPYOONPOBOAE pacXo4oMepa;

- B nogMeHio lNMpeobpasoBartenu / Pacxopn / YcTaHOBKM OTpeaakTMpoBaTh
3Ha4yeHne QHH B COOTBETCTBUMN C paHee BblYNCIEHHbIM;

- B noameHo lNMpeobpasoBatenu / Pacxon / YcTaHOBKM OTpedakTupo-
BaTb 3Ha4YeHWe pacxoga oTcedkm QoTc.

[na nporpammHoro nogknodeHus MNP ¢ MnynbCHbIM BbIXOOOM TuMa
«CYXOW KOHTaKT» HeobxoguMmo ucnonb3oBaTb nporpammy «MoHUTop
TCPB-026» unun «MoHutop TCPB-026M». NMpn 3TOM Kpome NpoYmnx Ha-
CTpoek Heobxoammo Ha Bknagke «[lpeobpasosatenu/Pacxog» B obnactu
«Hactponkn IKU» ana napameTtpa «YcpeaHeHne» yCTaHOBUTb 3Ha4YEeHne
«[o BpemeHn».

10. NpoBepnTb 1 OTpeaakTMpoBaTb, NPU HEOBXO4MMOCTW, YCTaAHOBMEHHbLIE
3HaYeHus:

- HOMUHanbHoW ctatmdeckon xapakrtepuctukm HCX MT1 (2, 3, 4) ons npe-
obpasoBatenen Temneparypbl (nogmeHio lNpeobpasoBatenu / Temne-
patypa / YcTaHOBKW);

- AvanasoHa nsmepsiemoro gasnenns O. P NA1 (2, 3, 4) ona npeobpasosa-
Tenen gaeneHus (nogmexto MNMpeobpasoBatenu / [laBneHune / YcTtaHOB-
Kn).

11. MNepesectn TennosbluncnuTens B pexum PABOTA, CHSB nepemblyky C
KOHTaKTHOM napbl J2.
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NMPUNOXEHUE K. TunoBble cxeMbl U3aMepuTesibHbIX CUCTEM U
anroputMbl pacyeTta

TvnoBble CXeMbl M3MEPUTESIbHbLIX CUCTEM B TenJ1oBbIHYUCTIUTENE obo-
3Ha4YalTCA B COOTBETCTBUN CO cne/:l,y}ou.leﬁ cuctemon KOﬂ,VICbVIKaLI,VIVI.

A XxXx-XxXx
Cucmema mennocHab)xeHusi
OQHOTpYyOHasa - 1
ABYXTpyOHasa oTkpbITasd - 2
ABYXTpyOHas 3akpbiTad - 3
ABYXTpyOHasa 3akpbiTasa ¢ pac4yeTom no npsimomy TP - 4
ABYXTpYyOHas 3akpblTas ¢ pac4eTom no obpatHomy TP - 5
Yucno mpy6onpoesodoe e TC
oouH - 1
ABa 2
U 3
yeTblpe - 4
Cucmema 'BC
HET - 0
ogHOTpYyOHasa - 1
ABYXTpyOHasa - 2
Pacyem 'BC HET - 0
no obbemy - 1
noTtenny - 2
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K.1. Cxema A22-22. Cuctema 'BC ¢ umpkynsiuumen.

Us TC >—|><]—T—J-@
B TC4—|><}——T—L—®

ts  P3

ta Py

AInropmutMbl pacyeta

WTC =0
W3 =M;- (h3 - hXB)

Q3

Qs

> Ha 'BC

<4 LUupk.'BC

WrB = W3—W4

W4 =M;- (h4 - hXB)

roe Ms; = Vs p(ts, P3); My = V4 p(ts, Ps); MrB = M3 — M,

Anroputmbl obpabotkm HC

Kog HC Ycnosue Peakuuns
0 HeTt nutanus OcT. TC
13 Qs > Q3BH Pacuy. TCpor
14 Qs0T1C < Q3< QzHH Q3=Q3HH
15 Qs < Qs0T1C Q3=0
16 Otkas NP3 Pacu. TCpor
17 t3 < tzHy; t3> taBY Pacu. TCpor
18 P3; < P3HH; P3> P3BH P3=P3gor
19 Q4 > Q4BH Pacuy. TCpor
20 Q40TC < Q4 < Q4HH Q4=Q4HH
21 Q4< QqoT1C Q4=0
22 Ortkas NP4 Pacu. TCpor
23 ts < t4HyY; t4> 14BY Pacu. TCpor
24 P4 < P4HH; P, > P,BH P4=P4por
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K.2. Cxema A23-10. OTKpbITasi cuctema TennocHabxeHus ¢ koHTponem BC.
CymmapHas TennoBas Harpy3ka > 0,5 Nkan/u.

t3 P3 03

L

£
&/

KOHTPOJIbHbLIN

» HarlBC

1 P1qQp
N3 TC FNLL_@
t2 P2 Q2
BTC
AInropuTMmbl pacyeTta
WTC:W]_'WZ WrmB=0

Wl = Ml' (hl' hXB)
roe Mrc = M; — M,;

W2 = Mz' (hz' hXB)

Mi = Vi-p(ty, P1); Mz =V, p(tz, P2); M3 = V3 p(ts, P3);

h; = f(t1,P1); he = f(t2,P2).

Anroputmbl obpabotkn HC

I;og Ycnosne Peakuus I|<_|0C,q Ycnosue Peakuus
0 HeTt nutaHus Oct. TC 13 | Qs> QzBH Per. HC
1 Q; > QuBH Pacu. TCpor 14 | Q301c<Q3<Qs3HH Per. HC
2 Q:01Cc<Q;<Q:HH Q1=Q1HH 15 | Qz<QsoT1C Per. HC
3 Q:<Q,0T1C Q1=0 16 | Otkas IP3 Per. HC
4 Otkas NP1 Pacu. TCpor 17 | ta<tzHy; t3>t3BY Per. HC
5 t;<t;Hy; t;>t;By Pacuy. TCpor 18 | P3<P3HH; Ps>P3BH | Per. HC
6 P.<P,HH; P,>P.BH |P1=P1gor
7 Q. > Q,BH Pacy. TCpgor
8 Q,01C<Q,<Q,HH Q2=Q2HH 25 | G,>Knp-G; Pacu. TCpor
9 Q.<Q,0T1C Q2=0 26 | ti-t,<AtTC Pacu. TCpor
10 OTkas NP2 Pacu. TCpor 27 | G1<G,<Knp-G; G1=G2=(G1+G2)/2
11 | to<tyHy; t,>t,By Pacu. TCpor
12 P,<P,HH; P,>P,BH | P2=P2por
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N3 TC

BTC

AInroputMbl pacyeta

51

t2

Wic=W;-W,
W, =M; - (h; - hxs)
roe Mtc = M; — My;
M; = Vi p(ty, P1); M2 =V, p(tz, P2); M3 = Vs p(ts, Pa3);
hy = f(t,P1); hy = f(t2,P2).

Py
P> Q2
W =0

Anroputmbl obpaboTtkn HC

K.3. Cxema A32-00. 3akpbiTas cuctema tTennocHabxeHus. OpraHnsaums yyeTta
no AByM pacxogomepam.

O

W2 = M2 . (hg- hXB)

Il:og Ycnosune Peakuuns I:iog Ycnosne Peakuuns

0 HeTt nutaHus Oct. TC 9 Q.<Q,0T1C Q2=0

1 Q. > Q;BH Pacu. TCpor 10 OTkas NP2 Pacu. TCoor

2 Q107c<Q:<QHH Q1=1QHH 11 t,<trHy; t,>t,BY Pacu. TCoor

3 Q:1<Q,0T1C Q1=0 12 P,<P,HH; P,>P,BH P2=P2por

4 OTka3 NP1 Pacu. TCpor

5 ti<tiHy; t;>t;BY Pacu. TCpor 25 G,>Knp-G; Pacu. TCgor

6 P.<P;HH; P;>P:BH |P1=Plpor 26 t1-t,<AtTC Pacuy. TCoor

7 | Q2> Q.BH Pacu. TCpor 27 G1<G,<Knp-G; G1=G2=(G1+G2)/2
8 Q,07C<Q,<QzHH Q2=Q2HH
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K.4. Cxema A11-12. Cuctema I'BC TynukoBas.

tz  P3 Q3

» Hal'BC

MsTc>—|><T J— @

AnropmuTtMmbl pacyeTta

WTC =0 WrB = W3
W3 = M3' (h3' hXB)
roe Mrc = 0;

Ms = V3- p(ts, Ps3); hs = f(t3,Ps).

Anroputmbl obpabotkn HC

Kog HC Ycnosue Peakuns
0 HeTt nutanus OcT. TC
13 Qs > QzBH Pacy. TCpor
14 Q307C<Q3<Q3HH Q3=Q3HH
15 Qs<Qs0T1C Q3=0
16 Otkas NP3 Pacu. TCpor
17 ta<tzHy; t3>t3BY Pacy. TCpor
18 P3;<P3HH; P3>P3BH P3=P3gor
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K.5. Cxema A23-11. OTKpbITasi cuctema TennocHabxeHus ¢ koHTponem BC.
CymmapHas TennoBas Harpy3ka > 0,5 Nkan/4 (netHun pexum).

t3 P3 Q3
I J-@—> Ha MBC
t1 P1 Q1 KOHTPOSbHbLIN
Ms TC »—«><}i-|-@
t2 P2 Q2
BTC >—(><}—I—J-@

AnroputMbl pacyeta

Wic=W; + W, WrB = W,
W, = M;- (h; - hxs) W, = M;- (h;- hxs)
roe Mtc = M; + My;
Mi = Vi- p(ty, P1); My = Vy- p(tz, P2); M3 = V- p(ts, P3);

W3 = Mg' (h3‘ hXB)

h1 = f(tl,Pl), h2 = f(tg,Pg), h3 = f(tg,P;g).

Anropntmbl obpabotkm HC

IEOC'D‘ Ycnosue Peakums |I<-|OCA Ycnosue Peakuuns
0 Het nutaHusa Oct. TC 13 | Q3> QsBH Per. HC
1 Q. > Q:BH Pacu. TCpor 14 | Qz01c<Q3<Q3HH Per. HC
2 | Q01c<Q<Q;HH Q1=Q1HH 15 | Qs<Qs0T1C Per. HC
3 | Q:<QoT1C Q1=0 16 | Otkas lP3 Per. HC
4 | Otkas NP1 Pacu. TCpor 17 | tz<tzHy; t3>t3BY Per. HC
5 t;<tiHy; t;>t;BY Pacu. TCpor 18 | P3<P3HH; P3>P3BH Per. HC
6 |P:<PiHH; P>P:BH |P1=Plpor
7 | Q2> Q.BH Pacu. TCpor
8 | Q,01c<Q,<Q,HH Q2=Q2HH
9 Q2<Q20TC Q2=0
10 | OTkas NP2 Pacu. TCpor
11 | to<tyHy; t,>t,By Pacu. TCpor
12 | P,<P,HH; P,>P,BH | P2=P2por
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W3 TC >—l><1—I-J-@
BTC <—I><I—I-J-@

t1 P; Q1

t3 P3 Q3

t2 Pz Qz

1L
Y

Anroputmbl pacyerta

Wic=W;-W,

Wi =M;- (h;- hxs)
roe Mrtc = M; - M;
M; = Vi-p(ty, P1); Mo = V- p(tz, P2); M3 = Vs p(ts, P3); My = Vs p(ts, Pa);
hy = f(t;,P4); hy = f(t2,P5), hs = f(t3,P3); hy = f(t4,P4).

WrmB=W;3-W,
W2 = M2 . (hz‘ hXB)

Anroputmbl obpabotkn HC

Pa

%J—< Lnpk. FBC

Qs t4

Wg = Mg' (hg' hXB)

K.6. Cxema A24-22. OTKkpbIiTaa cuctema TennocHatxeHus. CymmapHas tenno-
Basi Harpy3ka > 0,5 Nkan/u.

» HalBC

W4 = M4 . (h4‘ hXB)

||<_|O£' Ycnosue Peakuus ﬁocp' Ycnoeue Peakuus
0 HeT nutaHusa OcT. TC 17 ta<t3Hy; t3>t3BY Pacy. TCpor
1 | Qi>QsBH Pacu. TCgor 18 | P3<PsHH; Ps>PsBH | P3=P3por
2 Q101Cc<Q;<Q:HH Q1=Q1HH 19 Q4 > Q4BH Pacu. TCpor
3 Q1<Q0T1C Q1=0 20 Q,01c<Q4<Q4HH Q4=Q4HH
4 OTkas NP1 Pacy. TCpgor 21 Q4<Q,o0TC Q4=0
5 ti<tiHy; ti>t;BY Pacu. TCpgor 22 OTkas P4 Pacy. TCpor
6 P,<PHH; P,>P;BH P1=Plpor 23 t4<t4Hy; t;>t4BY Pacu. TCpor
7 Q. > Q.BH Pacu. TCpor 24 P,<P4HH; P,>P,BH | P4=P4por
8 Q,01c<Q,<Q,HH Q2=Q2HH
9 Q.<Q,0T1C Q2=0 25 G,>Knp-G; Pacu. TCpor
10 OTka3z P2 Pacu. TCpor 26 ti-to,<AtTC Pacy. TCpor
11 | t<toHy; t,>toBY Pacu. TCpor 27 | G1<G,<Knp-G; G1=G2=(G1+G2)/2
12 P,<P,HH; P,>P,BH P2=P2por 28 G,.>Knp-G; Pacu. TCpor
13 Qs > Q3BH Pacu. TCpor 29 ts-t,<AtTC Pacuy. TCpor
14 | Q301c<Q3<Q3HH Q3=Q3HH 30 | G3<G4<Knp-G; G3=G4=(G3+G4)/2
15 Q3<Q30TC Q3=0
16 OTkas NP3 Pacu. TCpor
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K.7. Cxema A23-12. OTkpbITaa cuctema TensniocHabxeHusi. CymmapHasa tenno-

Bas Harpy3ka > 0,5 Nkan/u.

t3 P3 Q3
L~
Nl
t1 P1 Q1
Us TC >—(><]—I—-|-@
t2 P2 Q2
BTC 4_(><;_I_-|-@

AnroputMbl pacyeta

Wre =Wy - W, Wre =W;
W]_ = M]_' (hl' hXB) W2 = Mg' (hz‘ hXB)
roe Mtc = M; - My;

-» HalBC

W3 = Mg' (h3‘ hXB)

M1 = Vi p(ty, P1); Mz =V, p(tz, P2); M3 = V3- p(ts, P3);

h1 = f(tl,Pl), h2 = f(tg,Pg), h3 = f(tg,P;g).

Anropntmbl obpabotkm HC

};Og' Ycnosue Peakuns ||<_|O£‘ Ycnosue Peakumns
0 HeTt nutaHusa Oct. TC 13 | Q3> Q3BH Pacu. TCpor

1 | Q;>QBH Pacu. TCaor 14 | Q;0Tc<Q3<QsHH Q3=Q3HH

2 Q.01c<Q;<Q:HH Q1=Q1HH 15 | Qz:<QzoT1C Q3=0

3 Q:<Q.0T1C Q1=0 16 | Otkas IP3 Pacu. TCpor

4 Otkas NP1 Pacu. TCpor 17 | t3<tzHy; t3>t3BY Pacu. TCpor

5 | ti<tyHy; t;>t,BY Pacu. TCpor 18 | Ps<PsHH; Ps>PsBH | P3=P3por

6 |P,;<PiHH; P.>P;BH | P1=Plpor

7 | Q> QBH Pacu. TCpor

8 Q.0TC<Q,<Q,HH Q2=Q2HH 25 | G,>Knp-G; Pacu. TCpor

9 Q.<Q0T1C Q2=0 26 | ti-to<AtTC Pacy. TCpor
10 | Otkas P2 Pacu. TCpor 27 | G1<G,<Knp-G; G1=G2=(G1+G2)/2
11 | to<toHy; t>1,BY Pacu. TCpor

12 | P,<P,HH; P,>P,BH P2=P2por
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K.8. Cxema A23-00. OTkpbiTaa cuctema TennocHatxeHus. CymmapHasa tenno-

Basi Harpy3ka > 0,5 Nkan/u.

tl P1 Q1

U3 Tc>—l><l—l-L@

ta2 P2 Q2

BTC<—[><]—I_J-'®—‘

AInropuTtMbl pacyeTta

Wic =W, -W;

W1 = Ml' (hl' hXB)

WrB=0

TennoobMeHHUK

Cucrema
oTonneHus
MoanuTtka
Q3
N\ _»
N

KoHTpOnbHbIN

W, = M;- (h,- hxs)
roe Mrtc = M; - My;
Mi = Vi-p(ty, P1); My =V, - p(ty, Py); hy = f(ty,P1); hy = f(t2,Py2).
V3 =1(Qa).

Anroputmbl obpaboTtkm HC

Kog

Koa

HC Ycnosue Peakuus HC Ycnosue Peakuus
0 HeT nutaHus OcTt. TC 13 Qs > QzBH Per. HC

1 Q; > Q:BH Pacu. TCpor 14 Q30TCc<Q3<Q3HH Per. HC

2 | Q;01c<Q;<Q;HH Q1=Q1HH 15 | Qz<Qs0T1C Per. HC

3 | Qi<Q;o0TC Q1=0 16 | Otkas [P3 Per. HC

4 OTkas NP1 Pacu. TCpor

5 | ti<tiHy; t;>t1BY Pacu. TCpor

6 P.<PiHH; P:>P:BH | P1=P1pgor 25 G,>Knp-G, Pacy. TCpor
7 | Q,>Q.BH Pacu. TCpor 26 t,-to<AtTC Pacu. TCpor
8 | Q,01c<Q,<Q,HH Q2=Q2HH 27 | G1<G,<Knp-G; G1=G2=(G1+G2)/2
9 Q2<Q20TC Q2:0

10 | OTkas NP2 Pacu. TCpor

11 | t<toHy; to>t,BY Pacu. TCpor

12 | P,<P,HH; P,>P,BH | P2=P2pnor
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K.9. Cxema A42-00. 3akpbiTas cuctema TennocHabxeHmsa. OpraHmsaumsa yyeTta
no pacxogomepy B NpssMoM Tpyb6onpoBoae.

N3 TC

BTC «

t

o P

AnroputMbl pacyeta

WTC: Ml‘(hl—hz) WrB=0
W1=M1'h1 WZ:Ml'hZ
roe Mrtc = 0;

Q1

QZ KOHTPOJbHbIN

O—]

M; = V- p(ty, P1); My = Vs p(tz, P2) (KOHTPONbHBIN);
hy = f(t1,Py); hy = f(t2,P>).

Anroputmbl obpaboTtkn HC

Kog

Kopg

HC Ycnosne Peakuus HC Ycnosue Peakuus

0 HeT nutaHus OcT. TC 9 Q.<Q,0T1C Per. HC

1 Q: > QiBH Pacu. TCpor 10 OTkas NP2 Per. HC

2 Q;01c<Q;<Q;HH Q1=Q1HH 11 to<t,Hy; t>t,By Pacu. TCpor
3 Q1<Q,0T1C Q1=0 12 P,<P,HH; P,>P,BH P2=P2por

4 Ortkas NP1 Pacu. TCpor

5 t1<t;Hy; t;>t;BY Pacu. TCpor

6 P.<P;HH; P;>P:BH | P1=P1por 26 ti-to,<AtTC Pacy. TCpor
7 Q2 > Q.BH Per. HC

8 Q,01Cc<Q,<Q2HH Per. HC
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K.10. Cxema A52-00. 3akpbiTas cuctema TensocHabxeHus. OpraHmsaumsa yde-
Ta no pacxogomepy B obpaTtHomMm TpybonpoBopae.

t1 Pl Q 1KOHTPONbHLIN

s TC (?<}

to P2 Q2

BTC

Anroputmbl pacyerta

WTC = M2 . (hl— hg) Wrs=0
W1=M2'h1 W2=M2'h2
roe Mrtc = 0;

M; = Vi p(ts, P1) (KOHTPOMbHbIA); M, = V- p(ty, Pa);
hy = f(t1,P1); hy = f(t2,P2).

Arnroputmbl obpaboTtkn HC

I;og Ycnosue Peakuus I|<_|0C,q Ycnosue Peakuus
0 | Het nutaHus OcTt. TC 9 Q.<Q,0T1C Q2=0
1 | Q.>QBH Per. HC 10 OTkas NP2 Pacu. TCpor
2 | Q01c<Q;<Q;HH Per. HC 11 | t,<t,Hy; t,>tBY Pacuy. TCpor
3 | Q;<QotC Per. HC 12 | P,<P;HH; P>P,BH | P2=P2por
4 | Otkas NP1 Per. HC
5 | ti<tyHy; t;>t;BY Pacuy. TCpor
6 | P,<P;HH; P,>P;BH P1=P1por 26 t1-t,<AtTC Pacu. TCoor
7 | Q2> Q.BH Pacu. TCpor
8 | Q,01c<Q,<Q.HH Q2=Q2HH
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K.11. Cxema «lMonb3oBaTenbcKas».

t1

P Q

>—1><1J—J-—@—>>—I><IJ—J-—@—>

AIropuTtMbl pacyeta

W c — no ycTaHoBneHHon opmyne

(cm. MNpumeyaHms)

Wl = Ml‘ (hl' hXB)

W2 = Mz' (hz' hXB)

t2 P,

Q

WrB — no yctaHoBneHHon opmyne
(cm. MpumeyaHns)

W3 = Mg' (h3' hXB)

W4 = M4 . (h4' hXB)

roe Mrtc — no anroputmy pacuyeta W (cm. Mpumeyanns);
M; = Vi p(ty, P1); M2 = Vs p(tz, P2); M3 = V- p(ts, Ps); My =V, p(ts, Pa);

hy = f(t1,P1); hy = f(t2,P2), hs = f(t3,P3); ha = (ts,Pa).

Anroputmbl obpabotkm HC

ﬁoc':u' Ycnosue Peakuus ||<_|OC'D' Ycnosue Peakuus
0 Het nutaHusa Oct. TC 17 ta<tsHy; ts>t3BY Per. HC
1 Q: > QBH Per. HC 18 P5;<P3HH; P3>P3BH Per. HC
2 Q101c<Q;<Q;HH Per. HC 19 Q4 > Q4BH Per. HC
3 Q:<Q,0T1C Per. HC 20 Q401c<Q4<Q4HH Per. HC
4 OTkas NP1 Per. HC 21 Q<Q,0T1C Per. HC
5 ti<tiHy; t;>t;BY Per. HC 22 OTkas P4 Per. HC
6 P,<PiHH; P,>P.BH Per. HC 23 t4<t4Hy; t;>1,By Per. HC
7 Q. > Q,BH Per. HC 24 P4<P4HH; P4,>P4BH Per. HC
8 Q,01c<Q,<Q,HH Per. HC
9 Q.<Q,0T1C Per. HC 25 G,>Knp-G; Per. HC
10 | Otkas P2 Per. HC 26 t1-t,<AtTC Per. HC
11 | to<tyHy; t,>tBY Per. HC 27 G1<G,<Knp-G; Per. HC
12 | P,<P,HH; P,>P,BH Per. HC 28 G,.>Knp-G; Per. HC
13 | Qs> QzBH Per. HC 29 ts-t,<AtTC Per. HC
14 | Q301c<Q3<Q3HH Per. HC 30 G3<G4<Knp-G; Per. HC
15 | Qz:<Qs0T1C Per. HC
16 | OTka3 NP3 Per. HC
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MpumedaHus k cxeme «lMonb3oBatenbckasay.

1. B cxeme MOXeT ObITb YCTaHOBJ1EHO OT O4HOro A0 YeTbipex pr6OI'IpOBO,D,OB.

2.

Mo ymon4yaHuio ycTaHaBNMBAETCS YeTbipe TpyGonpoBoaa.

B cooTBeTCTBUM C KOH(pUrypaumen KOHTPONMpYyeMOn TENSIOCUCTEMbI Ha-
3HavalTCcs TpebyeMble anropuTMbl pacyeTa ans Tennocuctembl WTC m
MBC Wre B nogmeHio Tennocucrtema / Hactponkn / Anroputmbl no-
CpencTBOM nocrenoBaTenbHOro nepebopa cnucka BO3MOXHbBIX COMETaHWUI
4YneHoB (bopMyIibl U onepaLmi X CAoXeHUs (BblYUTaHKSA):

WTc WrB
W1xWwW2+W3xW4 W1xW2+W3xW4
W1+W2+WwW3 W2 + W3 w4
W1 £ W2 W1+W2+W3
Wi W1+ W2
HeT W3 +W4

W3
HeT

PacueT macchl TennoHocutens B Tennocucteme MTC BbinonHsieTcs
Mo anropuTMy, aHanorM4yHoMmy anroputmy pacyeta Wrc.

B Tennosbluncnntene ncnonHenma TCPB-026M umetoTcsa aononHm-
TenbHble anropuTMbl pacyeTa ans tennocuctemsl Wre n NlBC Wrs.

Hwxe B Tabnuue npuBeneHbl BO3MOXHbIE COMETaHWUS OOMOMHUTENb-
HbIX anroputMoB pacyeTta gna Wrc n Wr.

Wrc WrB
M1 (h1-=h2 Wi
M2 (hl-h2)
HeT
M1 (h1l-h2)+ M3h4
M2 (hl-h2) + M3h4 HeT
M1h2 + M3h4
M1h2 - M3h4

Ecnn npegnonaraetcs, 4to B pacdetax Wtc = 0 (Wre = 0), To and
COOTBETCTBYIOLLErO anroputma pacyeTta ycTaHaBNMBaeTCs 3HavYeHne HeT.
Mpun aTom B Tpybonposodax Byaer NpoM3BOAUTLCH BbIYUCIIEHUE U apXu-
BMPOBaHWe Macchl (06bEma), TemnepaTtypbl U AaBreHns.

Mo ymonyaHuio yctaHaesnmBaetcs WTc HeT, WrB HeT.

PacueT konmuyecTBa Tenna B kaxaoMm TpybonpoBode vnu Tenrocucteme
MOXeET NPOU3BOAMTLCA C Y4eTOM Mnn 6e3 ydeta napameTpoB XOFO4HOM

BOAbI NO hopmynam:

C y4eToM X0noAHOW BoAb!

bes yyeTa xonogHom Bofpl

Wi = mi- (hi-hx), (i=1...4)

Wi=mi hi, (i=1...4)

M1-(h1-h2) + M3-(h4-hxs)

M1-(h1-h2) + M3-h4

M2-(h1-h2) + M3-(h4-hxs)

M2-(h1-h2) + M3-h4

M1-(h2-hxB) + M3-(h4-hxs)

M1-h2 + M3-h4

M1-(h2-hxB) - M3-(h4-hxB)

M1-h2 - M3-h4
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YTtobbl NapamMeTpbl XONOAHON BOA4bI B pacyeTax He y4nTblBaruChb, He-
obxogumo B MeHo Tennocuctema / Tpy6onpoBoabl / Hactpouku /
Hatumkn gns napametpa Ydyet XB ycTtaHoBUTL 3HadveHue OtTkn. [lo
YMOIYaHMO yCTaHaBNMBAETCA 3Ha4YeHne Bkn.

4. B cxeme «[lonb3oBaTtenbckas» Ang oukcaumm HeluTaTHbIX CUTyaL M BO3-
MOXHO MCMONb30BaHWe BCEro, nmetrolerocss B namatu TB, Habopa anro-
putmoB obpaboTtkn HC. Mpu atom no ymonyanuio B8 HC0-HC24 onsa na-
pameTpa O6p (obpaboTka) ycTaHaBnmBaeTcs 3HavyeHne Bkn. B HCO ana
napametpa P: (peakuns) — 3HadeHne Oct. TC (octaHos TC), B HC1-HC24
— Per.HC (peructpauma HC). O6pabotka HC25-HC30 — oTtkntoyeHa (ons
napameTtpa O6p (0bpaboTka) ycTaHaBnmMBaeTcs 3HadeHne OTKN).

BbinonHeHne HacTtpoek anst anroputmoB obpabotkn HCO-HC30 — B
cooTtBeTcTBUK C [1pmnoxeHvem B.

5. B cxeme «[llonb3oBaTtenbckas» BO3MOXEH Y4YeT BpPEMEHM OTKa3oB pas-
AenbHO Anga KoHTypa otonneHnss ToTK.T n koHTypa NBC ToTk.r. Hapawu-
BaHue BpeMeH TOoTK.T 1 TOTK.r HaunHaetcs, ecnu 3admkcuposaHa HC, B
anroputme obpaboTkm koTopon Ana napametpa P: (Peakuwns) yctaHoBne-
Ho 3HayeHue Oct.tenna n Oct.FBC coorBercTBeHHO. [pu aTtom, ecnu
dmkenpyetca HC B KOHType oTonneHus, To:

- ByaeT npogomKkaTbCsa BblYMCIIEHME NapaMeTpoB B koHType MBC u Bpeme-
HW HapaboTku THap;

- HAaYHeTCS HapalumBaHue BpemeHn TOTK.T.
Mpwn dukcaumm HC B koHType MBC:

- OyOeT npoaormKkaTbCsl BblYMCIIEHNME NMApPaMETPOB B KOHTYpE OTOMSEHUS U
BpemMeHn HapaboTkn THap;

- HAYHeTCA HapalumBaHue BpemeHn TOTK.T.
B cnyyae gmkcaumm HC B 060Mx KOHTypax:
- HAYHETCS HapallMBaHue BpeMeHu NpocTos TensiocucteMbl Tnp;

- HayHeTcA HapalumBaHue BpeMeHn TOTK.T U TOTK.F. KOHTYPOB OTOMSIEHUS U
BC.

6. B kayecTBe npumepa HmKe NoKasaHo UCNOMb30BaHME B TEMMOBbIYMCNUTE-
ne ncnonHeHna TCPB-026M pononHuTenbHbIX anroputMoB pacyeTta ans
Tennocuctembl 1 NBC B cuctemax TennocHabXeHust ¢ NoAnUTKON, KOTO-
past MOXeT OblTb OpraHn3oBaHa:

- n3 obparHoro Tpybonposoaa;
- N3 OTAenNbHOro TpybonpoBoaa;
- 3 TpybonpoBoada XornogHoM BoabI.

Mpn koHpurypmpoaHun TB gaTymkn OOMKHbI ObITb Ha3Ha4yeHbl BO
BCEX YETbIPEX pacyeTHbIX Tpybonposoaax. [pn aTom B pacyeTHOM Tpybo-
nposoae 3 Bbluncnsietcsa macca M;, a B pacyeTHOM Tpybonposoae 4 - 3H-
Tanbnus h, KoTopasi paBHa aHTanbLNMn B Tpybonposoae 3.
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€ OTKpbiTas cxema TennocHabXeHnss ¢ NOANUTKOM 13 obpaTHoro Tpybonpo-
BOAa.

t P Q,

N3 TC

Cucrtema
oTonneHus

BTC

KOHTPOJbHbIN

Q3 Mognutka

NS >

Anroputmbl pacyera.
Wtc =M;- (hy—hy) + Mz (hy— hy); WrB=0;
roe Mtc = M; — M, + M3 - Npu Hanmuyuum KOHTPOsbHOro pacxogomepa [MP2;
MTC = M3 - npu OTCYTCTBUKN KOHTPOMbHOMO pacxogomepa [P2;
M; =Vi-p(ty, P1); M2 = Vo p(tz, P2); M3 = Vs p(tz, P2);
hy = f(t,P1); ha = f(t2,P2); ha = f(t2,P2).
B tpy6onposoage TP4 aons napametpa Yyet XB ycTaHOBNEHO 3Have-

Hue Bkn.
Hatynkn B TpybonpoBogax HasHayalTCA B COOTBETCTBMM C Tabnu-
Len:
Tpyb6onposoabl TP1 TP2 TP3 TP4
NP1 NP2 vnn Qpor =0 neP3 Qpor=0
Jatymkm nT1 nr2 nT2 nt2
na1 na2 na2 na2

€ OTkpbITasi cxema TennocHabXeHns ¢ TynmkoBol cuctemon MBC.

tl F’1 Ql KOHTPOSbHbLIN

s TC >—{><}—T—J-—@—
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Hatunkn B TpyGoOnpoBoAax Ha3Ha4alTCs B COOTBETCTBUM C Tabnu-

uen:
TpyGonposoabl TP1 TP2 TP3
NP1 nP2 nP3
[atumkm nT1 nT2 nT3
na na2 nas3

Anroputm pacuerta.
Wtc=M,- (hl— hz), WrB = M3 . (h3— hXB)'

€ OTKpbITasi cxema TennocHabxeHnsi ¢ umpkynsumen MBC.

t P Q. «KoHTponbHbIA

1 1 1
Us TC »_N_I_L_@i

[atyvkm B TpybonpoBodax HasHayalTCA B COOTBETCTBUM C Tabnu-

Len:
Tpybonposoabl TP1 TP2 TP3 TP4
NP1 nrP2 neP3 NP4
JaTtymkm nT1 nr2 nTt3 nT4
na1 na2 na3 np4

Anroputm pacyera.
WrTc = Mz' (h]_— hz), WrB = M3 . (h3— hXB) + M4 . (h4— hXB)'
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NMPUNOXEHUE J1. ba3a yctaHOBOYHbIX napameTpoB TB

Ta6nwuua 1.1
WHoekc HaumeHoBaHve napameTpa O6o3HayveHne
1 2 3
0 Tekywun pexum ynpasneHus Pexunm
1 | CkopocTb cBsi3u no RS-232 Ckop
2 3afep)xka BpemeHu onpeaerneHns oTCyTCTBUS anekTponuTaHmsa TB OT1kn. nuTt
3 Mepuopn o6paboTkm HC npu BHelHeM anekTponuTaHun TB HC BHELLH.
4 Mepuon onpoca AaT4MKoB NPY BHELLHEM 3reKkTponuTaHun TB OT BHELLH.
5 Mepuog obpaboTkn HC npu anekTponuTaHum TB oT akkymynsTopa HC AKKYM.
6 Mepuog onpoca AaT4MKOB NPK aMNeKTponuMTaHun TB oT akkymynsaTopa OT AKKYM.
7 | PacuyeTtHas cxema Cxema
8 PacueTHas cxema «JeTHSsA» Cxema Il
9 Tennosasi MOLLHOCTb JOroBOpHas Epor
10 Il Il Il 1 ONs «JNETHeN» pac4eTHON CXeMbI Epor I
11 | MaccoBbliit pacxoa AOroBOpHOM Gpor
12 Il Il 1 1 AN «NETHen» pacyeTHOW CXeMbl Gpor J1
13 | Tennosas MoLHOCTb goroBopHas Ha IBC Erep
14 Il Il /! 1! ONs «NEeTHeN» pac4eTHON CXeMbl Ereg Il
15 | Maccosbliit pacxoa goroBopHoi Ha FBC Greg
16 1 1 1 I ONs «NeTHel» pac4yeTHON cXxeMbl Greg J1
17 |Wcnonb3oBaHue B pacyeTax napameTpoB XONOAHON BOAbI YyeTt XB
18 /i /i I I 1l B «METHEeN» pacyeTHON cxeme Yyet XB J1
19 | KoadhdmumeHT npeobpa3oBaHns Ha UMMYNbCHOM BXoAe Knp
20 1 1 1 1 /I [N «NETHeN» pacyeTHOW CXeMbI Knp Il
21 |PasHocTb Temnepartyp B nogarolemM u obpaTHoM TpyGonpoBoaax dtre
22 1 1 1 1 /I [N «NETHeN» pacyeTHOW CXeMbl dtrc
23 | VACTOYHMK Nony4yeHns 3Ha4eHns TemnepaTtypbl XonoaHon Bofpbl 3H txB
24 | CocTosiHMe OyHKLIMK KaneHaapHoro ydeTa Temneparypbl XOnoaHoi Bop 3
25 |TemnepaTtypa xonofHoi Boapbl ANns «neta» tXB n
26 |TemnepaTtypa XonofHoi Boabl ANl «3UMbI» txB 3
27 | VICTOYHMK NOny4YeHus 3Ha4eHNa JaBneHnsa XOonoaHoW Boapbl 3H PxB
28 | [daBneHue xonoaHoi Boapl PxB
29 | CocTosiHMe (oyHKLMK YrpaBreHus aBTopeBEepCcoM ABTOpeB
30 |Ycnosue cpabaTtbiBaHNs aBTOpEBEpCa YcnoBue
31 |Kputepwii dukcaumm HCO HCO
32 |Peakuusa Ha HCO P:0
33 |Kputepwii gmkcaumm HC1 HC1
34 |Peakuusa Ha HC1 P:1
35 |Kputepwii dukcaumm HC2 HC2
36 |Peakuusa Ha HC2 P: 2
37 | Kputepuit domkcauyumn HC3 HC3
38 |Peakuusa Ha HC3 P:3
39 |Kputepwii dukcaumm HC4 HC4
40 |Peakumsa Ha HC4 P:4
41 | Kpwutepuii dmkcaumm HC5 HC5
42 | Peakuus Ha HC5 P:5
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Ta6nuua J1.1 (npogonxeHue)

1

43 |Kputepuit omkcaumumn HC6 HC6
44 |Peakuusa Ha HC6 P:6
45 |Kputepuit domkcauyumn HC7 HC7
46 |Peakuusa Ha HC7 P:7
47 |Kputepuit domkcauymmn HC8 HC8
48 |Peakuusa Ha HC8 P:8
49 |KpuTepuit dmkcauymm HCO HC9
50 |Peakums Ha HC9 P:9
51 |Kputepwuii domkcauum HC10 HC10
52 |Peakumsa Ha HC10 P: 10
53 |Kputepuit dmkcaummn HC11 HC11
54 |Peakuns Ha HC11 P: 11
55 |Kputepuin dukcauumn HC12 HC12
56 |Peakunsa Ha HC12 P: 12
57 |Kputepuin dpukcaummn HC13 HC13
58 |Peakunsa Ha HC13 P: 13
59 |Kputepuin dpukcauumn HC14 HC14
60 |Peakunsa Ha HC14 P: 14
61 |Kputepuin dpukcauumn HC15 HC15
62 |Peakunsa Ha HC15 P: 15
63 |Kputepuin dpukcauumn HC16 HC16
64 |Peakunsa Ha HC16 P: 16
65 |Kputepuin dukcauumn HC17 HC17
66 |Peakums Ha HC17 P: 17
67 |Kputepuin dpukcaummn HC18 HC18
68 |Peakunsa Ha HC18 P: 18
69 |Kputepuin dpukcauumn HC19 HC19
70 |Peakunsa Ha HC19 P: 19
71 |Kputepuin dpukcauumn HC20 HC20
72 |Peakunsa Ha HC20 P: 20
73 |Kputepuii domkcaummn HC21 HC21
74 |Peakums Ha HC21 P: 21
75 |Kputepuit dukcauumn HC22 HC22
76 |Peakums Ha HC22 P: 22
77 |Kputepuit doukcaummn HC23 HC23
78 |Peakumsa Ha HC23 P: 23
79 |Kputepuii doukcaummn HC24 HC24
80 |Peakumsa Ha HC24 P: 24
81 |Kputepuin domkcaymm HC25 HC25
82 |Peakumsa Ha HC25 P: 25
83 |Kputepuit domkcaymmn HC26 HC26
84 |Peakumsa Ha HC26 P: 26
85 |Kputepuin gukcauum HC27 HC27
86 |Peakumsa Ha HC27 P: 27
87 |Kputepuit domkcauymm HC28 HC28
88 |Peakumsa Ha HC28 P: 28
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Ta6nuua J1.1 (npogonxeHune)

1 2 3

89 |Kputepuit domkcauum HC29 HC29

90 |Peakuus Ha HC29 P: 29

91 |Kputepuit domkcauum HC30 HC30

92 |Peakumsa Ha HC30 P: 30

93

94

95 |KpuTepuit dmkcaumm HCO ans «neTHen» pacyeTHOW CXembl HC JIETO 0
96 |Peakums Ha HCO ana «neTHen» pacyeTHOM CXeMbl P: NIETOO
97 |Kputepuit dmkcaumm HC1 ans «neTHen» pacyeTHoOW CXembl HC NNIETO 1
98 |Peakuusa Ha HC1 onsa «neTHel» pacyeTHOW CXeMbl P: JIETO 1
99 |Kputepuit dukcaumm HC2 ana «neTHen» pacyeTHOW CXembl HC NETO 2
100 |Peakuus Ha HC2 ans «neTHe» pacyeTHOW CXeMbl P: NIETO 2
101 |Kputepuin dukcaumm HC3 ans «netHen» pacyeTHON CXembl HC NETO 3
102 |Peakuusa Ha HC3 gns «neTHei» pacHeTHON CXembl P: NIETO 3
103 |Kputepun dukcaumm HC4 ans «netHen» pac4yeTHON CXxembl HC NETO 4
104 |Peakuus Ha HC4 ans «neTHei» pacyeTHOW CXeMbl P: NIETO 4
105 |Kputepuin dukcaumum HC5 ans «netHen» pacyeTHON CXeMbl HC NETO 5
106 |Peakuusa Ha HC5 gns «neTHei» pacyeTHON CXembl P: NIETO 5
107 |Kputepuin dmkcaumm HC6 ans «neTtHen» pacvyeTHON CXembl HC NNETO 6
108 |Peakuusa Ha HC6 ons «neTHei» pacyeTHON CXembl P: NIETO 6
109 |Kputepuin dukcaumum HC7 ans «netHen» pacyeTHON CXembl HC NETO 7
110 |Peakuus Ha HC7 ans «neTHei» pacyeTHOW CXeMmbl P: NETO 7
111 |Kputepuin dukcaumum HC8 ans «neTHen» pacvyeTHON CXembl HC NNETO 8
112 |Peakuus Ha HC8 gns «neTHe» pacyeTHON CXeMmbl P: NIETO 8
113 |Kputepuin dukcaumum HC9 ans «netHen» pacyeTHON CXembl HC NETO 9
114 |Peakuus Ha HCO ons «neTHei» pacyeTHON CXeMmbl P: NIETO9
115 |Kputepuin dukcaumm HC10 Ana «neTHen» pacyeTHON Cxembl HC JIETO 10
116 |Peakuns Ha HC10 gns «neTHen» pacuyeTHON CXeMbl P: IETO 10
117 |Kputepuit dukcauum HC11 ans «neTHel» pacyeTHON CXxembl HC JIETO 11
118 |Peakuus Ha HC11 ana «neTHen» pac4eTHON CXeMbl P: IETO 11
119 |Kputepuin gmkcaumm HC12 ans «netHel» pacyeTHON CXembl HC JIETO 12
120 |Peakuns Ha HC12 gns «neTHen» pacyeTHON CXeMbl P: IETO 12
121 |Kputepuit gmkcaumm HC13 ana «neTHen» pacyeTHO CXembl HC JIETO 13
122 |Peakuns Ha HC13 gns «neTHen» pacyeTHON CXeMbI P: NIETO 13
123 |Kputepuit gmkcaumm HC14 ona «netHei» pacyeTHON cxembl HC JIETO 14
124 |Peakuns Ha HC14 gns «neTHen» pac4yeTHON CXeMbl P: IETO 14
125 |Kputepuit gmkcaumm HC15 ana «neTHen» pacyeTHO CXembl HC JIETO 15
126 |Peakuns Ha HC15 gns «neTHen» pacvyeTHON CXeMbI P: NIETO 15
127 |Kputepuii dmkcaumm HC16 gna «neTHen» pacyeTHON Cxembl HC NETO 16
128 |Peakuua Ha HC16 ana «neTHen» pacyeTHON CXeMbl P: JIETO 16
129 |KpuTtepuii dmkcaumm HC17 ans «neTHen» pacyeTHoi cxembl HC NETO 17
130 |Peakuusa Ha HC17 ana «neTHen» pacyeTHON CXeMbl P: NIETO 17
131 |KpuTepuii dmkcaumm HC18 ona «neTHen» pacyeTHON Cxembl HC NNETO 18
132 |Peakuua Ha HC18 ana «neTHen» pacyeTHON CXeMbl P: NIETO 18
133 |KpuTtepuii dmkcaumm HC19 ansa «neTHen» pacyeTHoi Cxembl HC NNETO 19
134 |Peakuua Ha HC19 ana «neTHen» pacyeTHON CXeMbl P: NIETO 19
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135 |Kputepuii domkcaumm HC20 onsa «neTHein» pacyeTHon Cxembl HC JIETO 20
136 |Peakuua Ha HC20 ana «neTHein» pac4yeTHON CXeMbl P: NNIETO 20
137 |Kputepuii donkcaumm HC21 ona «neTHein» pacyeTHon CXembl HC JIETO 21
138 |Peakuua Ha HC21 ona «neTHein» pac4yeTHON CXeMbl P: NETO 21
139 |Kputepuii donkcaumm HC22 ona «neTHein» pacyeTHon CXembl HC JIETO 22
140 |Peakuma Ha HC22 ana «neTHein» pac4yeTHON CXeMbl P: NETO 22
141 |Kputepuin domkcaumm HC23 ans «neTHen» pacyeTHOWM CXembl HC JIETO 23
142 |Peakupsa Ha HC23 ana «neTHen» pac4eTHON CXeMbl P: NNETO 23
143 |Kputepuin domkcaumm HC24 ans «neTHen» pacHeTHOWM CXembl HC JIETO 24
144 |Peakuus Ha HC24 ans «neTHei» pacyeTHOW CXeMbl P: NNETO 24
145 |Kputepun dmkcaumm HC25 ana «neTHen» pacHeTHON CXxembl HC JIETO 25
146 |Peakuua Ha HC25 ona «neTHein» pac4eTHON CXeMbl P: NETO 25
147 |Kputepun domkcaumm HC26 ana «neTHen» pacHeTHON CXxembl HC JIETO 26
148 | Peakumsa Ha HC26 ona «neTHen» pac4eTHON CXeMbl P: NETO 26
149 |Kputepun domkcaumm HC27 ana «neTHen» pacHeTHON Cxemsbl HC NNETO 27
150 |Peakuus Ha HC27 ans «neTHei» pacyeTHOM CXeMbl P: NETO 27
151 |Kputepun domkcaumm HC28 ana «neTHen» pacHeTHoON CXxembl HC NIETO 28
152 |Peakuusa Ha HC28 onga «neTHen» pac4yeTHON CXeMbl P: NETO 28
153 | Kputepun dumkcaumm HC29 ana «neTHen» pacHeTHon CXxemsbl HC NNETO 29
154 | Peakumsa Ha HC29 onga «neTHen» pacyeTHON CXEeMbI P: NETO 29
155 |Kputepun dmkcaumm HC30 ana «neTHen» pacHeTHon CXxembl HC NNETO 30
156 |Peakuusa Ha HC30 anga «neTHen» pac4eTHON CXeMbl P: NETO 30
157
158
159 | CoctosiHne cyHkumMM yyeTa xornogHow Boabl B TP1 Yyet XB TP1
160 |MpeobpasosaTent Temnepatypbl B TP1 O-k OT TP1
161 |OoroeopHas Temnepatypa B TP1 tpor TP1
162 |HwxHsAa ycTaeka no temnepatype B TP1 tHy TP1
163 | BepxHsas ycTaBka no Temnepatype B TP1 tBy TP1
164 |MpeobpasoeaTens pacxoga B TP1 O-k MNP TP1
165 | MaccoBeiit pacxon aorosopHol B TP1 Qpor TP1
166
167
168 | MpeobpasosaTtens AasneHns B TP1 O-xk Ng TP1
169 |OaeneHve noroesopHoe B TP1 Poor TP1
170
171
172 | CocTosiHe hyHKUMM y4eTa XOnomHoi Bogbl B TP2 Yyet XB TP2
173 |MpeobpasosaTens Temnepatypbl B TP2 O-k NT TP2
174 |OoroeopHas Temnepatypa B TP2 tpor TP2
175 |HwxHaAa ycTaeka no Temnepatype B TP2 tHy TP2
176 |BepxHsas ycTaBka no Temnepartype B TP2 tBy TP2
177 |MpeobpasosaTens pacxoga B TP2 O-k NMP TP2
178 |MaccoBblii pacxoa gorosopHoi B TP2 Qpor TP2
179
180
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181 |MpeobpasoBaTens AaeneHns B TP2 O-k N TP2
182 |OaeneHune gorosopHoe B TP2 Ppor TP2
183
184
185 |CocTtosiHne dyHKLMM y4eTa xonoaHoin Boasl B TP3 Yyet XB TP3
186 |Mpeobpasosatens Temnepatypbl B TP3 Ok NT TP3
187 |OorosopHas Temnepatypa B TP3 tgor TP3
188 |HwxHsAa ycTaBka no Temnepatype B TP3 tny TP3
189 |BepxHsas ycTaeka no temnepatype B TP3 tsy TP3
190 |MNpeoGpasoeaTtenb pacxoga B TP3 O-k MNP TP3
191 |Maccosblit pacxoa gorosopHoli B TP3 Qpor TP3
192
193
194 |NpeotpasosaTtent gasneHns B TP3 O-k N TP3
195 | daeneHue porosopHoe B TP3 Ppor TP3
196
197
198 | CocTosiHue yHKUMK y4eTa xonoaHou sogdbl B TP4 Yyet XB TP4
199 |Mpeobpasoeatens Temnepatypbl B TP4 O-k T TP4
200 | OoroBopHas Temnepatypa B TP4 tpor TP4
201 |HwxHsas ycTaBka no Temnepartype B TP4 tHy TP4
202 |BepxHsist ycTaBka no Temneparype B TP4 tBy TP4
203 |MNpeobpa3zoBatenb pacxoga B TP4 O-k MNP TP4
204 |Maccosblli pacxon JoroBopHoit B TP4 Qpor TP4
205
206
207 |MNpeobpazosatenb AaBnexHus B TP4 O-x N TP4
208 |OasneHue gorosopHoe B TP4 Ppor TP4
209
210
211 |CocTosiHMe (hyHKLUM yYeTa XONOAHON Boabl B TP1 ANsl «NIETHEN» pacyeTHOW CXEMBI Yyetr XB JIETO TP1
212 |MNpeo6pasosatenb Temnepatypbl B TP1 Ansa «neTHei» pacyeTHOW CXembl O-k NT JIETO TP1
213 |OorosopHasa Temnepatypa B TP1 Ana «neTHein» pac4yeTHON CXeMbl tpor JIETO TP1
214 |HwxHsas ycTaBka no Temnepartype B TP1 ans «neTHel» pacyeTHON CXeMbI tHy JIETO TP1
215 |BepxHsas ycTaeka no Temnepatype B TP1 Onsi «neTHel» pacyeTHON CXeMbI teBy JIETO TP1
216 |Mpeo6pasosatenb pacxoda B TP1 Ansa «neTHel» pacyeTHoO CXembl O-k MP JIETO TP1
217 |MaccoBblit pacxoq AorosopHoi B TP1 ans «neTHel» pac4yeTHON CXeMbl Qpor JIETO TP1
218
219
220 |NpeoBpasoeatens AasneHns B TP1 ans «neTHei» pac4eTHON CXeMbl O-« O NETO TP1
221 |Oasnexune gorosopHoe B TP1 Ans «NeTHen» pac4eTHOW CXeMb Ppor JIETO TP1
222
223
224 | CocTosiHMe (oyHKLMM y4eTa X0noAHoM Bogbl B TP2 ANs «JIeTHel» pacyeTHOW CXEMb Yyetr XB JIETO TP2
225 |MNpeoGpasosatens Temnepatypbl B TP2 Ans «NeTHel» pacyeTHOW CXeMbl O-x OT JIETO TP2
226 |OoroBopHas Temnepatypa B TP2 ans «neTHeln» pacyeTHoh CXembl toor JIETO TP2
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227 |HwxHsas ycTaBka no temnepatype B TP2 onsi «neTHel» pacyeTHON CXeMbl tHy JIETO TP2
228 | BepxHsas ycTaBka no temnepartype B TP2 ansi «neTHel» pacyeTHON CXembl tBy JIETO TP2
229 |MpeobpasosaTensb pacxoda B TP2 ansa «neTHe» pacyeTHON CXeMbl O-x NP NETO TP2
230 | Maccosblili pacxod goroBopHoi B TP2 ansi «neTHel» pacyeTHON CXembl Qpor JIETO TP2
231
232
233 |MpeobpaszosaTent gaeneHus B TP2 Ans «neTHen» pac4yeTHON CXeMbI O-x g NETO TP2
234 | Oaenenne goroesopHoe B TP2 Ans «NETHEN» pacyeTHOWM CXeMbl Ppor NIETO TP2
235
236
237 | CocTosiHMe dyHKLMM y4eTa xonoaHow Boabl B TP3 Ans «neTHen» pacyeTHON cxembl Yyetr XB JIETO TP3
238 |MpeobpaszoBatenb Temnepatypbl B TP3 ans «neTHel» pacyeTHOM CXeMbl O-x NT JIETO TP3
239 | DorosopHas Temnepatypa B TP3 Ans «neTHe» pacyeTHOW CXEMbI tpor JIETO TP3
240 |HwxHss yctaBka no Temnepatype B TP3 gnst «neTHel» pacvyeTHON CXeMbl tny JIETO TP3
241 |BepxHss ycTaBka no Temnepatype B TP3 ans «neTHen» pacyeTHoOW CXembl tey JIETO TP3
242 |MpeobpasoBaTenb pacxoda B TP3 anst «neTHei» pacyeTHON CXeMbl O-k MNP JIETO TP3
243 | MaccoBblit pacxoq AoroBopHoi B TP3 Ans «NeTHel» pacyeTHON CXeMbl Qpor NNETO TP3
244
245
246 |Mpeobpa3zosaTens gasneHus B TP3 Ans «neTtHen» pacyeTHON CXeMbl O-x N4 NETO TP3
247 | DaBnexune gorosopHoe B TP3 Ansa «MeTHeN» pacyeTHON cxembl Pgoor NIETO TP3
248
249
250 | CocTosiHne dpyHKkUMK yyeTa xonogHoi Bodbl B TP4 ans «netHein» pacyeTHoii cxembl | YyeT XB JIETO TP4
251 |MpeoGpa3zoBatenb Temnepatypbl B TP4 ans «neTHe» pacyeTHOW CXeMbl O-k NT JIETO TP4
252 | DoroeopHasi Temnepatypa B TP4 ansi «neTHe» pacyeTHOW CXEMbI tpor JIETO TP4
253 | HuxHas yctaBka no Temnepatype B TP4 onsi «neTHel» pac4yeTHON CXeMbI tHy JIETO TP4
254 | BepxHss ycTaBka no Temnepatype B TP4 ans «neTHen» pacyeTHOW CXembl tBy JIETO TP4
255 |MpeobGpasosaTens pacxoda B TP4 Ansa «neTHe» pacyeTHON CXeMbl O-k NP JIETO TP4
256 | MaccoBeblit pacxoq A0roBopHoi B TP4 Ans «NeTHel» pacyeTHOW cXxembl Qpor NNIETO TP4
257
258
259 |MpeoGpaszoBatenb gaeneHus B TP4 ans «neTHen» pac4yeTHON CXeMbI O-« NA JIETO TP4
260 | Oasnenne norosopHoe B TP4 Ans «neTHel» pacyeTHOWM CXeMbl Ppor IETO TP4
261
262
263 | HomuHanbHasa ctaTuyeckas xapaktepuctuka MT1 HCX NT1
264 |HomunHanbHas ctaTuyeckas xapaktepuctuka MNT2 HCX NT2
265 |HomuHanbHasa ctaTuyeckas xapakrtepucTuka MT3 HCX NT3
266 |HomuHanbHasa ctaTuyeckas xapaktepucTuka MT4 HCX NT4
267
268 | KoacbdpmumeHT npeobpaszoBaHus Ha MMMyrbcHoM Bxoge MP1 Kp NP1
269 | BepxHuit npeden avanasoHa namepeHns pacxoga ans NP1 QBH NP1
270 |HwxHuin npegen avanasoHa namepeHns pacxoga ans NP1 QuH NP1
271 | Otceyka no pacxopy ansa NP1 Qortc NP1
272 | KoacbgpmumeHT npeobpaszoBaHus Ha MyrbcHoM Bxoge MP2 Kp NP2
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273 | BepxHuii npeden ouanasoHa namepeHns pacxoga ansa NP2 QBH NP2
274 | HwxHuid npeen avanasoHa uaMepenns pacxopa ans NP2 QHH NP2
275 | Otceuka no pacxogy ans MP2 Qortc P2
276 | KoachdpuumeHT npeobpasoBaHns Ha MMMyrnbcHoM Bxoge MP3 Kp NP3
277 | BepxHuii npeden ouanasoHa namepeHus pacxoga ansa NP3 QBH NP3
278 | HwxHuin npenen avanasoHa uamepeHns pacxoga ansa NP3 QHH NP3
279 | Otceyka no pacxoay ansa NP3 Qortc NP3
280 | KoachdpuumeHT npeobpasoBaHus Ha MMMyrbcHoM Bxoge MP4 Kp NP4
281 |BepxHuit npegen ananasoHa namepeHns pacxoga ans NP4 QBH NP4
282 |HwxHuin npegen AvanasoHa uamepeHus pacxoga ans NP4 QHH NP4
283 | OTceuka no pacxoay ans NP4 Qortc NP4
284
285
286
287
288
289
290
291
292 |HwxHuin npegen AuanasoHa namepeHus no Toky ans Mot Inn NA1
293 | BepxHuit npegen ananasoHa namepeHns no Toky ans Ma1 I NA1
294 | HwxkHuin npegen avanasoHa uamepeHus no Toky ans MNAa2 Inn NA2
295 | BepxHuit npegen gnanasoHa U3mMepeHnst no Toky ans Ma2 IBn NA2
296 |HwxHuin npegen avanasoHa uamepeHus no Toky ans MNAa3 IHH O3
297 |BepxHuit npegen gnanasoHa U3mepeHnst no Toky ans Ma3 IBH NO3
298 | HwxHuin npegen avanasoHa uamepeHus no Toky ans M4 Inn NA4
299 | BepxHuit npegen ananasoHa U3mMepeHnst no Toky ans M4 IBn NA4
300 |HwxHuit npegen ananasoHa nsmepeHnst aasnexns ansa Mot Puu NAO1
301 |BepxHuii Nnpeaen auanasoHa namepeHust aaenexns ansa Mo PeH NAO1
302 |HwxHuit npegen ananasoHa M3amepeHns aasneHus ansa Ma2 PuH N2
303 | BepxHuii npeaen auanasoHa namepeHus aasnexns ansa MNa2 PeH NA2
304 |HwxHuii npenen avanasoHa nsMmepeHns aaenenva ana Mao3 Puu NA3
305 |BepxHuii npeaen auanasoHa namepeHns aasnexns ansa MNa3 Peu NA3
306 |HwxHWi npegen avanasoHa nsMepeHns aaeneHva ansa Mo4 PuH N4
307 |BepxHuii npeaen auanasoHa namepeHus aasnexns ana N4 PeH NAO4
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