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B HacToswweM OOKyMeHTe onncaH NopsaoK UCNONb30BaHMSA MO Ha-
3HayeHuto Tennosbluncnntena «B3JIET TCPB» sHeproHesaBucmmoro
ncnonHerHuns TCPB-033 moandukaunn TCPB-03.

B cBA3n ¢ noctosiHHOM paboTon No ycoBepLUeHCTBOBaAHMIO Npubo-
pa B TEMMOBbIMMCNUTENE BO3MOXHbI OTNINYNSA OT HACTOSALLEro PyKOBO-
ACTBa, He BNUAKOLME HA METPOSIOrMYecKMe XapakTepUCTUKU U (PYHK-
LUMoHarnbHble BO3MOXHOCTW npnbopa.

MEPEYEHb MPUHATBIX COKPALLEHNN

KK - xugkokpuctanimyecknn nHgmkaTop;
HC - HewTaTHasa cuTyauus,

MnP - npeobpasoBaTtenb pacxoaa;

nT - npeobpasoBaTenb TemMnepaTypsbl;
B - TENNOBbLIYNUCIINTEND;

cIi| - 3KCnnyaTauMoHHaa JOKYMEHTaLms.

NMPUMEYAHWE. Bug HanmeHoBaHUA unnm o003HAYeHUs, BbINOM-
HEHHOro B TeKkCcTe U Tabnuuax XupHbiM WpudTom Arial, Hanpumep,
HakonneHue, COOTBETCTBYET €ro oTobpaxeHuto Ha aucnnee npubopa.



1. SKCIMNYATAUUOHHbLIE OrPAHUYEHUA

1.1.

1.2.

1.3.

akcnnyaTaums TENNOBbIYUCIIUTENSA LOSMKHA NPON3BOAUTLCS B YCIOBUSX
BO34EeNCTBYIOLMNX (PAKTOPOB, HE MpeBbilaloWwmnX A0NYyCTUMbIX 3HaYe-
HUIN, oroBopeHHbIX B N.1.2.3 YacTu | HacTosAwWwero pykoBoACTBa MO 3KC-
nnyarayuu.

HeobxoauMocCTb 3alimMTHOro 3asemMneHnsa npubopa onpegensieTcs B Co-
oTBeTCTBMM C TpeboBaHuamu rnaebl 1.7 «[lpaBun ycTponcTBa anek-
TPOYCTAHOBOK» B 3aBUMCMMOCTM OT HanpsiKeHuUst NUTaHUS U YCIroBWUWA
pasmeLleHna npmbopa.

MonHuesawmTta obbekTa pasmelleHnsa npubopa, BbINOMIHEHHAs B COOT-
BeTCTBUM C «/HCTpyKLUMEN MO YCTPOMUCTBY MOSHUE3aLWmTbl 30aHUIN, Co-
OPYXXEHUM U MPOMBbILLIIEHHbIX KOMMYHUKauuny CO153-34.21.122-2003
(yrBepxxaeHHon [Npukaszom MwuHaHepro Poccum Ne280 ot 30.06.2003)
npegoxpaHsaeT npubop oT BbIxoda U3 CTPOS MPU HanM4Un MOSTHUEBBIX
pas3psaos.

1.4. TpeboBaHMs K yCroBMSIM 3KCMfyaTauuum M BblOOpPY MecTa MOHTaxa,

npuBefeHHble B HACTOSLLEN 3KCrnsyaTaunoHHOM OOoKymeHTauuu (31),
yunTbiBalOT Hambonee TUNUYHbIEe bakTopbl, BNMSKOLWME Ha paboTy Ten-
NOBbIYUCINTENS.

Ha obbekTe akcnnyaTtaumm MoryT cylecTBoBaTb UMM BO3HUKHYTbL B
npoLecce ero akcnnyatauumn aktopbl, He noggarowmecs npeaBapu-
TenbHOMY MPOrHo3y, OLUEHKe U NPoBEpPKE, U KOTOpble NPOMU3BOANTENb
He MOor yyYecTb Npu paspaboTke.

B cnyyae nposBneHust nogobHbIXx hakTopoB crieayeT HanTu MHoe
MEeCTO 3KCnsiyatauuu, rae gaHHble (pakTopbl OTCYTCTBYHOT UMW HE OKa-
3blBalOT BNMSIHUSA Ha paboTy nsgenvsi.



2. MEPbIl BE3OIMNACHOCTH

2.1. K pabote ¢ nsgenvem gonyckaetcsa obCcnyxmeatoLmin nepcoHar, o3Ha-

KOMJIEHHbIWN C 3KCMyaTaunoHHOW JOKYMEHTaumen Ha nagenve.

2.2. Mpyn noarotoBke M3OenUs K WUCMOMb30BaHUIO OOMKHbI coOnoaaThcs

2.3.

«lMpaBuna TexXHNYECKOW IKCMyaTauumn 3NEeKTpOyCcTaHOBOK nNoTpebute-
neny» n «MexoTpacnesble npasuna no oxpaHe Tpyaa (Mpasuna 6e3o-
MacHOCTK) NpY 3KCNyaTaLmm 3NeKTpOyCTaHOBOKY.

Mpn oBHapyxeHun BHeLLUHEro noBpexaeHuna tennosblumucnutensa (TB)
ero criefyet OTKNIOYMTb U 06paTUTLCA B CEPBUCHBIN LIEHTP U peruo-
HanbHOe NpPeAcTaBUTENbLCTBO ANA onpeferieHns BO3MOXHOCTU Aarib-
Heuwwen akcnnyaTtauum TB.

2.4. B npouecce paboT No MOHTaxy, NyCKOHanagKke UM pemMoHTY TensoBbl-

YNCnMTENs 3anpeLlaeTcs: UCMNOoNb30BaTb HEWCMNpaBHblE 3neKTpopa-
Anonpuodopbl, ANEKTPOUHCTPYMEHTLI NMMOO 6e3 NOAKMYEHNA UX KOPMYy-
COB K Maructpanu 3almMTHOro 3a3eMrneHus (3aHyneHus).

BHUMAHMUE! lNMepen noaknoyeHnem K maructpanm 3awuTHOro
3a3emMneHus (3aHyneHus) yoeauTtbCAa B OTCYTCTBUM HanpsiXKeHUs1 Ha
Hewn.



3. NoAroToBKA K UCMNOJIb3OBAHUIO

3.1. MoAaroToBKa K MOHTaXy

3.1.1. He ponyckaeTcsa pa3melieHne TB B ycrnoBusix, He COOTBETCTBYOLLMX
n.1.2.3 yactn | HacTosILLEero pykoBoACTBa MO 3KChyaTaumn.

3.1.2. MNpwn BbIGOpe MecTa pa3meleHnsa TB cnegyeT yunTbiBaTh:

- AnNuHy kabenen ceasnm TB — npeobpasosatens pacxoga (MP) n TB —
npeobpasoBatene Temnepatypsbl (MT);

- HeobxoanmocTb obecneveHns cesoboaHoro goctyna kK TB;
- HegoNyCcTMMOCTb pa3MelleHns TB B6MM3M MCTOYHMKOB Tenna, Hanpu-
Mep, ropaumx TpybonpoBoaos;
- HeXenaTenbHOCTb HanNn4nsa kanatowiero Ha TB koHaeHcaTa nmbo xna-
KOCTM C npoxoasaLumx TpybonpoBoaoB.
Ona cuntbiBaHna napameTpoB ¢ TB Heobxoanmo BHeLHee ocBe-
LEeHme.

3.1.3. TpaHcnopTupoBka TB K MeCTy MOHTaxa [OfKHa OCYLLECTBIIATbLCH B
3aBOACKOW Tape.

Mocne TpaHcnopTnpoBkn TB K MeCcTy yCcTaHOBKM Mpu oTpuuaTenb-
HOW TemnepaType WU BHECEHUS ero B NMOMELLEHNE C MONOXUTENBHOMN
TemnepaTtypon BO u3bexaHue KoHAeHcauun Bnarm Heobxoanmo Bbl-
aepxatb TB B ynakoBke He MeHee 3-X 4acoB.

Mpn pacnakoBke TB npoBepuTb €ro KOMMIEKTHOCTb B COOTBETCT-
BMM C NAcnopTOM Ha AaHHbI Npnbop.



3.2. MoHTax TennoBbIMUCNIUTENA

3.2.1.
3.2.2.

3.2.3.

3.2.4.

3.2.5.

KpenneHne TB npoussoautcsa Ha DIN-peiky.

MogkntoyeHne npeobpasoBartenen pacxoga W npeobpasoBaTenen
TemnepaTypbl K TB nponM3BoanTCs B COOTBETCTBUM CO CXEMOM MOOKITHO-
yeHus (puc.h.1) n pacnonoxeHMem KOMMYTALMOHHbIX 3f1EMEHTOB Ha
nnate (puc.>K.2).

PasgenaHHble n 0bnyxeHHble KOHLbI curHanbHoro kabens MNP co cTo-
poHbl TB noaknioyaloTcs K COOTBETCTBYHOLEW OTBETHOM YacTU KOH-
TakTHOM konogku TB. Pasgenka n nogknoyeHne akpaHa He TpebyeTca.

KoHubl curHanbHoro kabensa T co ctopoHbl TB nogkntoyarTcsa K co-
OTBETCTBYIOLLEN OTBETHOM YaCTN KOHTAKTHOW Konogku TB.

Kabenu no BO3MOXHOCTW KpensaTcs K cTeHe. [Ansa 3awmTbl OT MexaHu-
4YeCKMX MOBPEXOEHN PEKOMEHAYETCA CUrHanbHble Kabenu pasmellaTb
B Tpybax, pykaBax unu kopobax (MeTannuyeckmx, niacTMacCoBbIX U
T.4.). donyckaeTtcsa B ogHon Tpybe (pykaBe, kopobe) pasmewiatb He-
CKOJbKO CUrHanbHbIX kabenen.

CurHanbHble kabenu, ecrnv OHU NPOSOXeHbl HE B MeTannM4yeckomn
Tpybe, pykaBe unu kopobe, He pekoMmeHayeTcs npoknagbiBatb Gnvxe
30 cm oT cunoBbIx kKabenen gpyroro obopyaosaHus. [lonyckaetcs ne-
pecekaTb Ux nog yrnom 90°.

HE [OOMYCKAETCA kpenutb kabenu k TpybonpoBoay C TEMMOHO-
cuTenem.



3.3. BBoa B akcnnyaTtauuio

3.3.1.

3.3.2.

[MyckoHanago4vHble paboTbl NPOM3BOAATCS NPeacTaBUTENAMMU OpraHu-
3aumn, MMEloLLEN NpaBO Ha NpoBedeHue YkasaHHbix paboT, nunbo
npeacTaBUTENAMN NPeanpPUATUS-U3roTOBUTENS.

lMepen BBOOOM B aKcnnyataumioo Npou3BeCcTn KOHUrypuposaHue TB:

BBECTM anroputMmbl pacyeTta, opMynbl KpUTEPMEB U peakunin Ha He-
LITaTHbIE CUTyaunn YHKUMOHNPOBAHWS;

BKMNIOYNTb NPOrpamMmMHO HeobxoamMmble KaHanbl M3MEPEHUS pacxoda u
TemnepaTypbl, yCTaHOBUTb 3HAYE€HMSI NapamMeTpoB (PYHKLNOHNPOBaHWS,
cooTBeTCTBYOLWME nogcoeanHeHHbIM NP un IMT;

- BbIMOSTHUTb NPOYMEe HEOOXOAMMbIE HACTPOWKM.

3.3.3.

Mo okoH4aHun — onnombuposaTth TB B cootBeTcTBUM C [.

Mprmep BBOAA YCTAHOBOYHbLIX NapamMeTpoB Ans OQHOW U3 BO3MOX-
HbIX KOHurypaumn TB (aBTOMaTuyeckoe nepekrovyeHve anroputMoB
pacyeTa Ans OTONUTENbHOro / MEeXOTOMUTENbHOro ce3oHa) NPUBEAEH B
MpunoxeHun M.

I'Ile NOAroTOBKE M34enns K MCNONb30BaHUIO AOMMKHO ObiTb npoBeEpPEHO:

npaBunbHOCTb ycTaHoBkM P 1 MNT B cooTBETCTBUM C BblIOPaHHBIM an-
roputmom paboTtbl TB. CootBeTcTBME NpeobpasoBaTend HOMepy W3-
MepUTESIbHOIO KaHana gaHHOro napameTpa MOXHO NPOBepUTb NO Noa-
COEANHEHUIO K COOTBETCTBYIOLLEMY 3MEMEHTY KOMMyTauuwu Ha nnarte
TB;

- NOAKINOYEHNE OOMNONHUTENbHOro 06opyaoBaHMsA (KOMMNblOTEpa, Mogema

3.3.4.

N T.0.) B COOTBETCTBUMN C BbIBPAHHOW CXEMOW.

Tennosbluncnutens «B3JIET TCPB» npu nepBom BKIOYEHUN UK NO-
cne AnuTenbHOro nepepbiBa B paboTe rotoB K aKcnfyaTauuun (npm oT-
CYTCTBMM OTKA30B M HELUTATHbIX CUTyauun B CUCTEME) MOCTE:

MOSIHOIO MPEKPALLEHNA OUHAMUYECKMX TMAPABNNYECKMX MPOLIECCOB B
TpybonpoBoae, CBA3aHHbIX C PEryriMpoBaHNEM NOTOKA TEMNSIOHOCUTENS
(paboTbl Ha TpybonpoBoge CO CNMBOM TEMMOHOCUTENS, NepekpbiThe
NOTOKa TEMMOHOCUTENS U T.M.);

- 30-MNHYTHOrO Nporpesa pacxo4oMepOB.

3.3.5.

Mpn HeoBxogmmocTn oTnpaskn TB B NOBEPKY UM pEMOHT HEOBXOANMO
OTBEPHYTb BUHTbI KpenneHus nuueson 4YacTtu kopnyca TB. Otcoegu-
HUTb NUUEBYK 4YacTb Kopnyca OT 3adHeh U OTCTblIkOBaTb OTBETHble
4YacTU KOHTaKTHbIX KOMOAOK C CUrHasnbHbIMK Kabenamu oT nnatbl TB.
JInuesyto yacTb kopnyca TB ¢ anekTpoHHbIM MoAyreM ynakoBaTb Afs
TPaHCNOPTUPOBKM.



4. YNPABJIEHUE TEMNOBbLIYUCINTENEM

YnpaBneHne paboTon TENNOBLIYUCIUTENS B Pa3fNUYHbIX pexumax
MOXET OCYLLECTBMAATLCA C KnaBuaTypbl C MOMOLLbIO CUCTEMbI MEHIO U
OKOH MHAMKAaLMK pa3HOro YpoBHS, OToOpaxaembix Ha gucnnee, nnbo ¢
MOMOLLIbIO MEePCOHAaNbHOro KOMMbIOTEpPA NO NocrneaoBaTeflbHOMY WH-
Tepency RS-232.

4.1. Pexxumbl ynpaBrneHus

Pexnm ynpaBneHus TennoBblMUCUTENEM — 3TO YPOBEHb A0CTyNa
K MHpopMaLUnn U BO3MOXHOCTU U3MEHEHNA NapamMeTpoB (PYHKLMOHK-
posaHua TB.

Pexxum ynpaBneHusi 3agaetcs KOMOuMHaunen Hanmyumns / oTCcyTCcTBuS
3aMblkaHUA C MOMOLLbIO NepeMblyeKk ABYX KOHTaKTHbIX nap J1 wn J2,
pacnonoxeHHbix Ha nnate TB (Mpunoxenne X puc.XK.2). CootBeTcT-
BME KOMOMHaUMA pexnmam ynpasreHus npveseneHo B Tabn.1, roe «+»
— HanuMuune 3amblKaHUS KOHTaKTHOW Mapbl, @ «-» — OTCYTCTBUE 3aMblKa-
HUS.

3amblkaHne KoHTakTHon napbl J1 paspelwsaetr mogudukaumo ka-
NMBPOBOYHBIX NapamMeTpoB, KOHTAKTHOM napbl J2 — (PYHKLMOHAMbHbIX
napameTpoB TEMSOBbLIYNCTIUTENS.

Tabnuua 1
KoHTakTHasa napa

Pexum ynpasneHuns I 12 HasHauyeHune pexuma
PABOTA - - OkcnnyaTauMoHHbBIN PeXUM

CEPBUC _ + Pexum noarotoBku

K SKcnsiyaTaumm
HACTPOVIKA + _ Pexxum HacTponkn
N NOBEPKU

4.2. Cuctema nHgukauum

4.2.1.

4.2.2.

[ns ynpaBneHus TennoBblYMCAMTENEM C KnaBuaTypbl WUCMONb3yeTcs
MHoOroypoBHeBasi cuctema meHo ([MpunoxeHne A), cocrtosilwas u3 oc-
HOBHOIO MEHI0, MEHIO U OKOH MHAMKaUWUW, coaepXallmx KOMaHabl Unu
napameTpbl. CocTaB U CTPYKTypa OCHOBHOIO MEHI0, MEHIO U OKOH WH-
AVKauMmn onpenensitoTcs YCTaHOBIEHHBIMW PEXUMOM YrpaBreHns Ten-
noBblYUCTIUTENEM.

OKHO MHAMKauUM OCHOBHOIO MeHK (puc.1) copepXuTt obo3HayeHus
MYyHKTOB MEHIO, KOTOPbIE pacnonaratTcsl B OOHON CTPOKE, U Kypcop nog
oaHUM K3 HUX. OOHOBPEMEHHO B OKHE MHAWKALMM OCHOBHOMO MEHHO
MOXeT oTobpaxaTbca He 6onee 4-x 0603HAYEHUIN MYHKTOB MEHIO, KO-
TOpble MOryT CMeLlaTbCA BMEBO UM BNpaso.



|II'IBP I/Ii\M YCT APX WHO® OTKH:
I

— 1

Kypcop

Puc.1. Bug okHa uHAMKaLMM OCHOBHOIO MEHIO.

B coctaB 0OCHOBHOro MeHI0 BXOAAT crneyrowmne MeH!o:
- NMBP — «Mosepka» (MHAMLMPYETCA TonbKo B pexume HACTPOWKA);
- U3M — «M3mepeHmnsy;
- YCT — «YcTaHOBKMU»;
- APX — «ApxuBbl;
- UH® — «MHdopmaunay;
- OTKI — «OTKNtoveHme».

4.2.3. B pexume PABOTA nepeyeHb oTobpa)kaeMbiX OKOH MHAMKALMN MEHIO
M3M, a Takke BO3MOXHOCTb nepexoga u3 meHto UI3M B ocHoBHOE Me-
HIO 3aBUCUT OT YCTAHOBJIIEHHOIO 3HayeHusi napameTpa OTOOp. MeHIo
(nonHoe, manoe, 6e3 HacTp.).

Mpn ycTaHOBNEHHOM 3HayeHUM NOJIHOe OTOobpakalTcs BCe BO3-
MOXHble ans pexnma PABOTbI okHa nHankaumm n BO3MOXEH nepexon
B OCHOBHOE MEHHO.

Mpn ycTaHOBNEHHOM 3Ha4YeHUn manoe OoTobpaXkatTCs TOSNbKO OK-
Ha nHgukaumm napametpos ml(2, 3), t1(2, 3) npeob, W1(2,...,6), Bpe-
msa, THap, Tnp, CocTtossHne n OTOOpP. MeHH. [lepexoq B OCHOBHOE
MEHI0 HEBO3MOXEH.

Mpn ycTaHOBNEHHOM 3Ha4YeHMM 6e3 HacTp. oTobpaXkalTCs Te xe
OKHa WMHOMKaUWMW, YTO U NpU 3HAYEHUN NOJIHOe, Kpome okHa OTobp.
MeHI. Bo3MoXeH nepexon B OCHOBHOe MeHK. [1py 9TOM n3MeHUTb
PEeXUM MHAOMKALMM MEHIO Hemnb3da. [na nsMeHeHns pexuma nHankaumm
Heobxoanmo nepeinTn B pexxum CEPBUC nnu HACTPOMKA.

YcTaHoBneHHoe 3HaveHue napameTtpa OTOGp. MeHIo He BrnusieT
Ha nHagukauuio B pexumax CEPBVC n HACTPOUKA.

Mo ymonyaHuio Npu Bbinycke Npubopa 13 npou3BoacTBa napameTp
OTOGp. MEHI0 MMeEeT 3HaYEHUE MOJTHOe.

4.2.4. Kypcop B OKHax WMHOMKALUMWN YKa3biBaeT Ha BblOPaHHLIN MYHKT MEHIO,
HanmeHoBaHWe NapameTpa NnMbo pas3psag pegaktTupyemoro yucna. Me-
CTO pacronoXeHus n gopma Kypcopa 3aBUCAT OT Buaa MHGopMaLnu,
oTOOpaxaeMom B OKHE WHOUKAUWUW, U COCTOSHUS YCTaHOBIIEHHOMO psi-
AOM C KypCoOpoM (Hag KypcopoM) NyHKTa MeHto (napameTpa):

_A . BO3MOXEH nepexon K MeHto / OKHY HUXXHEro YpoBHS;

- P> - BO3MOXEH nepexos K MEHH0 / OKHY HVXKHEro YPOBHSI, BO3MOXHa MO-
Andrkaums napameTpa, BbINOSIHEHWE KOMaHAbI;

- l (MepuatoLwmin Kypcop) - BO3MOXHa MoanduKaLms 3HaYeHus pasps-
Aa 4MCNOBOro napamMmeTtpa, anemeHTa opmMyrnbl pacyeTa Tenna, ycno-
BUSA UM peakumn Ha HewTaTHyto cutyauuto (HC).
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4.3. YnpaBrneHue C KnaBuaTypbl

4.3.1.

4.3.2.

B)

KnaBunatypa TB obGecneunBaet BO3MOXHOCTb ONepaTMBHOIO ynpasne-
HUS OKHAMUW UHOMKAUUWU C Lerbio NPOCMOTPa TEKYLMX 3HA4YEHUA U3Me-
pseMbIX U YCTAaHOBOYHbIX NapaMeTpoB, apxXMBOB, a Takke BBOAA YyCTa-
HOBOYHOM MHOPMaLINK.

Kpome TOro, umeeTcsi BO3MOXHOCTb C KraBuaTypbl BbIMOMHUTL Ha-
CTpPOMKy KoHTpacTHocTu aucnnes XKW. HacTtpomka KOHTpacTHOCTU
AOCTYyMHa TOSbKO NPU MHANKALUN OCHOBHOIO MEHIO.

Knaesuatypa TB coctouT 13 wecTtn KHonok, o6o3HayeHne n HasHa-
YeHne KoTopbIx NpuBeaeHo B MNpunoxeHuun b.

BBoa 3HayeHu yCTaHOBOYHbLIX NapamMeTpoB:

B MeHto YCT nn6o MH® kHomkamm @ @ BblIBUpaeTCs HyXHbIN

NYHKT NOAMEHI0 U HaXXNMaeTCA KHOMKa a;

ANA pefakTMpPOBaHUA 3HAYeHUs napameTpa KHOMKamm @ @
BblbupaeTca (ecnm aTo TpebyeTcsl) HYy>KHbIM YMCNOBOW MHAEKC (Nopsaa-

KOBbI HOMEpP NpeobpasoBaTens) N HAXXMMaeTCA KHOMka
ecnn YncrnoBoe 3HayeHue napameTpa ycTaHaBnMBaeTCH nopaspsgHo,

TO MNOCIe HaxXaTusi KHOMKU n NOSIBMAETCS MHAMKALUUS Kypcopa -
Ha MecTe cTapLuero paspsiga uHauumpyemoro yucna. MameHeHne 3Ha-
YeHUs paspsia YMCIIOBOro napameTpa NPOU3BOAUTCS C NMOMOLLbH KHO-

nokK @ @; nepeMelleHe No paspsaaM yucna (obecneyeHue

oToOpaxkeHus paspsagoB yYucna) — C MOMOLLBIO KHOMOK @ @
Mockonbky Ha pgucnnee XKW agna napameTtpoB Kp, Gpor1(2,3),
Qpor1(2,3) (puc.A.5), k (MpunoxeHune IN) ogHOBpeMEHHO oToBpakatoT-

CA He BCe pa3pdnbl Yncna, To KHOMKA @, @ HaXMakoT OO0 TEX

nop, noka Kypcop I He OyaeT ycTaHOBneH Ha MecTo Tpebyemoro
paspsifa umicna;

€CJ11 3Ha4YeHune napameTpa BbI6VIpaeTCFI M3 CNUCKa, ToO Nocne HaxaTtud
KHOMMKKN a 4YaCTb CTPOKM 3aKrko4aeTCd B yrioBbie ckobkn. KHonkamm

@, @ npou3BoaNTCS BbIOOP 3HAYEHUS NapameTpa U3 CrnCKa;
BBO/J OTPEAaKTUPOBAHHOIO 3HaAYeHNs NapameTpa NPoOn3BOAUTCS Haxa-

TNemM KHOIMKU n, OTKa3 OT BBOAA HOBOIo 3Ha4Ye€HUA — HaXXaTunem

KHOMMKKN G
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r) nepe6Gop OKOH MHAUKaUUWM NapameTpoB NPOU3BOAUTCS KHOMKaMuU @

)

4.3.3. YcTaHoBKa hopMyribl pacyeTa Tenna:

- B MeHto YCT kHonkamu @ @ BblbupaeTca nyHKT Pac4yeTHble

dopMynbl U HaXXMMaETCst KHOMKa n Mocrne nosiBneHnst HAMKaLUMm
napametpa W1 Oons KoppekTUpOBKU WHAMUMPYEMONM POPMYyrbl CHOBaA

HaXkMmaeTcs KHOmMKa . MosiBNeHne vHAauKauum yrnoBbIX CKOOOK,
orpaHMYMBaOLLMX YacTb CTPOKM, O3HAYaET Nepexon B PeXUM peaakTu-
POBaHUSA COAEPKMMOIO CTPOKU;

- KHOMKamm @ @ BblOMpaeTcs HyxHaa dopmyna pacdeta W1
unun 3HadveHune 0. Ecnun He TpebyeTcs peaakTMpoBaHMEe YMCIOBbIX WH-
AEKCOB B BblIbpaHHOM (popmyre, TO OCYLLECTBSAETCA ee 3anncb: KHOMKY

a HaxXmMatoT gsaxgbl. [1na 3anucu 3HadveHms O KHOMKY a Ha-
XUMaKT OOuH pas,

- NSt U3AMEHEeHMs 3Ha4YeHNA MHOEKCOB MacCbl M M SHTanbnun h Haxmma-

eTca KHomka a NHavkaums yrnoBbiX CKOOOK npekpaliaeTcs v no-

ABNSIETCS MHOMKaUUS Kypcopa I . KHonkamum @ @ Kypcop I

nepemeLLaeTcs kK TpebyeMomy UHAEKCY, 3aTeM KHOMKamMm @ @
yCTaHaBNMBAETCH HY)XHOe 3HayeHWe WHAeKkca. 3anucb OTpeaaKTMpo-

BaHHOW (pOpMYIbl NPOU3BOLMUTCS MO HAXaTUO KHOMKN a

AHanornyHbiM obpasom yctaHaBnMBarTCs PopmMyrbl pacyeTa ans
W2 (3, 4, 5, 6). Nepexon k unankaumm W2 (3, 4, 5, 6) ocywiectensaeTcs

KHOMKaMu

BBopg ycrnosun HewTaTHbIX CUTYyaUnin U peakumini Ha HUX OCYLLIECTB-
naeTcsa aHanormyHblM obpasom. Npumepsbl BBoAa hopMyn pacyeTta, yc-
TaHOBKM ycrioBun n peakuun Ha HC npueeneHsbl B [NpunoxeHnsax B u .

4.3.4.HacTtponka aBTOMaTMYECKOro nepexoaa Ha «3MMHee» U «fneTHee» Bpe-
MS

BknounTb / OTKMAOUMTE OYHKLMIO aBTOMATMYECKOro nepexoga Ha
«3UMHEEe» U «IeTHee» BpeMs MOXHO B pexume PABOTA Tonbko B ne-
puoa «3MMHero» BpeMeHu. [Insa BkntoYeHnsa yHKLMM aBTOMaTUYECKOro
nepexoga Heobxoaumo B meHo YCT / MpubopHble Yacbl ansa napa-
mMeTpa JleTHee BpeMsAl yCTaHOBUTb 3HaYeHME pa3peLleHo, Ans OTKIo-
YeHus YHKUMM — 3HaYeHue 3anpeleHo. [MopsaoKk MCnonb3oBaHUA
KHOMOK — Kak B n. 4.3.2.
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[laTbl aBTOMaTM4ECKOro nepexoga Ha «3MMHee» U «JeTHee» Bpe-
MS B TEKyLeM rogy MOXHO onpenenutb, BolbpaB B MeHio UH® nyHKT

NeTHee BpeMA N OBaXObl HAaXXaB KHOMKY

[ns onpeneneHvs Aatbl Nepexoda Ha «3UMHEee» U «rneTHee» Bpe-
MS1 B NpeablayLmx nnm nocnenyowmx rogax Heo6xoamMmo:

- HaXXaTb KHOMKY a

| 7
|

\ yCTaHOBUTb Tpebyembiit rog

N

- nocne nosAsneHnda nHonkaumm Kypcopa

KHOI'IKaMVI(¢J, (*),(6), (9);

- NOBTOPHO HaXaTb KHOMKY a

4.3.5.COpoc HaKOMMEHHbIX 3HAYEHWUI

Ona obHyneHus (B pexume CEPBUC) yncnoBbix 3HadYeHUI napa-
metpoB m1(2,3), W1(2,...,6), Tuap, Tnp, V1(2,3), E1(2,..6), T
HC1(2,..,5), TNP1(2,3) Heobxogmmo B meHio YCT / HakonneHue gns
napameTtpa COpOCUTbL HaKoNM. 3HaYeHUA YCTaHOBUTb 3Ha4YeHne Aa u

HaXaTb KHOIKY a ﬂpm 3TOM MHAMKaUuMA 3Ha4vyeHnA ga CMEeHUTCA

WHOMKauMen ..., a 3atem — caen. Nopsgok MCNonb30BaHUS KHOMOK —
kak B n. 4.3.2.

4.4. NMpocmoTp apxmMBOB

4.4.1. YacoBOWn, CYyTOYHbIN N MECAYHbIN apXMBbl TEMNOBLIYNCINTENS UMEIOT
OLMHAKOBYIO CTPYKTYpPYy M codepXaT KpOMe COXPaHEHHbIX apXWMBHbIX
3anucen Takke bydepHbIn HakonuTenb AaHHOIo apxmea (puc.2).

ByepHsit Hakorumerss

Bpemsa (Tekyw.) —»E OKHa UHOUKaUUU OaHHBIX
09:24 24.07.2008 [ 6ygpepHo20 Hakonumens

Bpems (apxmB.) i OkHa uHOUKayuu
. «— apxueHol 3anucu N
08:59 24.07.2008 (mocnedHel no epemeHu

COXpaHeHUs)

A

A

Bpewms (apxmB.) > OkHa UHOUKayuu
07:59 24.07.2008 [ apxueHod sanucu N-1 |

¢ i -(-);/-;é-t-JHOUKauuu _______
Bpewms (apxuB.) i apxueHoui 3anucu 0
11:59 22.07.2008 |« (camoli paHHel
: — | 110 8peMeHU CoXpaHeHUsi)

Puc.2. CTpykTypHasa cxema 4acoBOro apxvBa.
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BydepHbI HakonuTenb NpegHasHayYeH ONA XpaHeHUs B TeyeHue
TeKyLlero nHTepsana apxvBMpOBaHUA HakKaniMBaeMblX 3HAYEeHUN ap-
XMBUPYEMBIX NapameTpoB C LEernbl UX Nocnenywero coxpaHeHusi B
BMAE 3anvcy No 3aBepLUEHN0 MHTepBana apxXmMBMpoOBaHUS.

CocTaB OKOH MHOMKALUN apXUBHOW 3anvMcy 4YacOBOro, CYTOYHOTO U
MECSIMHOTO apXxMBOB, a Takke OydepHOro HakonuTens oanHakoB. B va-
COBOM apXmMBe OOMOSTHUTENBHO MMEKTCA OKHA MHAMKAUMKN peakumi Ha
oTka3 npeobpasoBartenen pacxoga NP1, NP2 n MP3.

4.4.2. Ina nepexoga k TpebyemomMy apxmBy (4acOBOMY, CyTOYHOMY, MeCSAY-

HOoMyY) Heobxogmmo B MmeHo APX (puc.A.3) KHonkamm : @ Bbl-
OpaTb HaMmeHoBaHue cooTBeTcTByloWwero apxmea (Yac, Cyrt, Mec) un

HaXaTb KHOMKY a Mpn atom Ha gucnnee XKW nosasBuTcst OKHO UH-
Avkaumn Bpems (Tekyw,.) GydepHoro Hakonutensa cC Tekywumu (Ha
MOMEHT OTKPbITUSI OKHa) BpEMEHeEM B chopmMaTe «4acbl : MUHYTbI» U Aa-
Tou (puc.3).

Bpewms (TekyLw.)
(apxus.) Lome
0 .
XXX xoxox [ | sanuda e e
3
CocT. cucrtembl
ko0 cocm.cuc. TB

3

CocTtosiHue
KOO cocm.cuc. usmepeHul

3
W4 (5,6) rax
XXX, XXX

3

m1l (2,3) T
XXX, XXX

Y

spemMsi mek .
TkoH.-1 P (apx[ye.

3
t1(2,3) npeo6 °C
XX, XX

2
THap y

XXX, XX

Tnp y
XXX, XX

3
T HC1(2,...,5) y

XX XX (XX, XX)

k3
T NP1(2,3) y

XX:XX (XX, XX)
3

Mpwu otkaze NP1 (2,3) *

Bud peakuyuu Ha omka3s

[

* - omobpaxkaemcsi mofbKO 8 Yaco8OM apXxuee

Puc.3. CTpykTypa OKOH MHAUKaLMK b6ycdepHOro HaKkonuTena (apxXmMBHOM 3anucK).
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Mopsigok npocmoTpa gaHHbiX BydepHOro HakonutTensa u 3anucen
apxuBOB NMokasaH Ha puc.b.1.

4.4.3. [Ina npocmoTpa cogepxmmoro GydepHoro Hakonutena Heobxoammo
npu otobpaxeHun okHa vHAaukauun Bpems (Tekyuwl.) (puc.3) HaxaTb
KHOMKY . MNMocne yero HaumMHaeTca oTobpaxeHnme oOkHa TKOH.-1
(puc.4).

Bpemsi omkpbimusi okHa

TkoH.-1 09:24:37
12 24.07.2008

Homep gpopmupyemoii  Hama omkpbimus
3anucu OKHa

Puc.4. OkHo nHaukaumm «TKoH.-1» 6ydepHOro Hakonutens.

MepemelleHne No OKHaM MHOUKALUMK TEKYLUMX 3HAYEHUI napameT-

POB B HaKoMuTene BbINOMHAETCS C NOMOLLbIO KHOMOK @ @
lMepexon K OkHy MHAMKauuM Bpems (TekyLl.) U3 OKHa MHAMKaLuK

napameTpa Unmn okHa TKOH.-1 NpoucxoauT MO HaKaTU KHOMKK @
[lns Bo3Bpata K OKHY MHAMKALMK, U3 KOTOPOro Obin BbINOMHEH Nepexos

B OKHO Bpems (TekyLy.), He0O6X0OMMO HaXaTb KHOMKY
4.4.4. lNepexoa K OKHAM MHOMKALMN apXUBHbIX 3anvucen BbIMOSIHAETCH U3 OK-

Ha Bpemsa (TeKyLl.) HakonNUTENA MO HaXXaTUIO KHOMKM @ Mpun aTtom
BbiCBeYMBaeTcsa okHO Bpems (apxuB.) (puc.2) nocnegHen (No BpeMeHun
COXpaHeH!s1) apXUBHOW 3anucu C ykasaHnemM BpeMeHu B popmaTe «4a-
Cbl : MUHYTbI» WU OaTbl OKOHYaHWUS UHTepBana apxmsupoBaHus. lNepe-

OOp apxMBHbIX 3anMcen BbIMOSHAETCS KHOMKaMu @ @ Mpwn
3TOM B OKHe Bpems (apxuB.) MeHsieTCa BpemMs U JaTta OKOHYaHUS UH-
TepBarna apxvBUpOBaHWS.

Mopagok NpocMoTpa OKOH WHAMKAUUW apXMBHbIX 3anucen Takowm
Xe, Kak u cogepxmmoro Hakonutens. Npu aTom B okHe TKOH.-1 apxuBs-
HOW 3anucyn MHAMLMPYETCS HOMEpP apXUBHOW 3anucu, a Takke Bpems B
dopmaTe «4acbl : MUHYTbI : CEKYHObI» W AaTa OKOHYaHUS MHTepBana
apXvMBUPOBAHWSI.

BosBpaT Kk npocMOTpy COOEPXXMMOro HaKOMUTENS BO3MOXEH TOMb-
KO 4yepe3 meHo APX.
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4.4.5.

[lna nepexona K apxMBHOMW 3annUCU C KOHKPETHLIMU BPEMEHEM U OaToun
CoxpaHeHust Heobxoanmo:

npu otobpaxeHun okHa Bpems (apxuB.) (nubo okHa Bpems (Tekyuy.)

HaKonMMTenNs) HaXaTb KHOMKY ;

N s
-

nocne nosiBNeHUs Kypcopa -~ YCTaHOBUTb TpebyeMmblii Yac, MUHYTHI,

4YMCno, Mecdul " rog KHonkamu (mJ, (*J, (GJ, (QJ,

- CHOBa HaXaTb KHOIKY n

4.4.6.

Ecnn apxuBHasa 3anuncb, 0603Ha4YeHHas yka3aHHbIM BPEMEHEM U
[aTol COXpaHeHWs, CyLLecTByeT, To oTobpaxaeTcs okHO TKOH.-1 ¢ uc-
KOMbIMW BPEMEHEM U JATON COXPaHEHWS.

Ecnun 3agaHHble BpeMs 1 gaTta, 6onee paHHMe, YeM BpeMs 1 garta
COXpaHEeHUs1 NepBOM apXMBHOMW 3anucu, TO BLINOSHAETCA nepexoq K
nepBoOn apXmBHOKW 3anuncu.

Ecnun 3agaHHble BpemMs n garta, bonee nosgHue, Yem BpeMs U garta
COXpaHeHus1 NocrnegHen apxXuMBHOM 3anucu, TO NpekpallaeTcsa otobpa-

XeHue Kypcopa l N Hagnucu Tekyu. (apxuB.). [lns Bo306HOBNEHNS

rnoucka cnegyeT HaxaTb KHOMKY a N YCTAHOBUTb HOBbIE Yac, MUHY-
Tbl, YNCNO, MECSAL, U rof,.

Mpwn apyrMx 3agaHHbIX 3HAYEHUAX BPEMEHM U AaTbl NMPOUCXOauT
nepexoq K 3anucu, ¢ BPEMEHEM N OATOW COXPaHEHUs, DNmxkanwmmmn K
NCKOMBIM.

Ounctka apxuBoB npoussogutcss B pexume CEPBUC (nmbo
HACTPOWKA) B meHio APX / Ouuc. [ina napametpa O4nmcTutb crne-
AyeT yCTaHOBUTb 3Ha4YeHne Aa N HaxaTb KHOMKY a Mpu aTOM MH-

ankauus ga CMEHUTCA WHOMKAUMEW . . . HA BEeCb Nepuoa BPEMEHMU
OYMCTKMN apxmBoB. [locrne 4Yero NnponsongeT aBToMaTUYECKUIA NepEXos B
meHto APX. [Nopsaok ncrnonb3oBaHMAa KHOMOK — Kak B M.4.3.2.
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5. NMOPAOOK PABOTHI

5.1. BBeaeHHbIN B aKkcnnyaTaumio TeNNoBblYMCnMTENb paboTaeT HenpepbIB-

5.2.

HO B aBTOMaTM4eCcKoM pexunme. CUnTbiBaHME TEKYLLMX 3HAYEHUI N3Me-
pAeMbIX NapamMeTpoB, a Takke COOEPXMMOro apxvMBOB MOXET OCyLLe-
cTenaTbea nmbo ¢ KK TB, nubo ¢ noMoLbo nepcoHanbHOrO KOMMbHo-
Tepa no nHtepdency RS-232.

Mepnoa 06paboTkn nameputenbHoOM MHopmaumm (nepuog o6HOB-
neHus 3Havenwnii) ans pexumos CEPBUC n HACTPOWKA coctasnsiet
4 c. Ana pexuma PABOTA nepnoa o6paboTkm MOXHO yCTaHOBUTH B
nHtepsane ot 4 go 3600 c B nogmeHo YCT / HakonneHwue, BBeas co-
OTBETCTBYOLLEE 3HaYeHWe ana napametpa Tobp pex. Pabora Ge3
nwuT..

BkntoueHne vHankaumm npomsBoguTtcs nobon kHonkown. locne Haxa-
TS Ha gucnnee oTobpa)kaeTca OKHO MHOMKALMM OCHOBHOIO MEHIO In-
60 okHO uHauKauumn napametpa ml (B pexume PABOTA npu yctaHoB-
NIEHHOM 3Ha4yeHun napameTpa OToOp. MeHI0 Mmanoe).

OTKItoYEHNE NHANKALMN NPOU3BOANTCS:

B pexumax HACTPOWKA, CEPBUC — npuHyauTensbHO nocne Bbibopa B
noameHto OTKJ1 nyHkTa Bbikn. gucnnen n nocneayowero Haxatus

KHOTKWN ,

B pexume PABOTA — aBTomaTtunyeckn vepes 60 Cc nocrne OKOH4YaHUS
MaHWMynsuMmM ¢ KHonkamu nubo NpUHYAMTENbHO Kak B pexumax
HACTPOWKA, CEPBUC.

5.3. B TennoBblumcnutene B pexumax CEPBUC unn HACTPOWKA ans

5.4.

KOHTpoOnupyemoro Tpybonposoga MOXHO 3agaTb apxuBmpoBaHue nnbo
Macchl (T) 6o o6bema (M°) TennoHocuTens. ns yero B MeHio YCT /
Pacxon napameTtpy B apxuBe pacxoa 1(2,3) yctaHaBnnBaeTcs cOOT-
BETCTBEHHO 3Ha4YeHne macca nnbo oovem.

NMPUMEYAHWME. B npouecce akcnnyatauun TB Bua 3agaHHoro ap-
XMBMPYEMOro napameTtpa (Macca nnm obbem) U3MeHATb HE PEKOMEH-
AyeTcs, TaK KakK nocre BbIMNOSIHEHNA JaHHOW onepaunn A9 BCeX paHee
3aPUKCUPOBAHHbBIX apPXMBHbLIX YMCAOBbLIX 3HaYeHu OyayT MHAMUMPO-
BaTbCs HAMMEHOBaHWe napamMmeTpa U eauHMLa U3MEPEHUsi, COOTBETCT-
ByHOLLME BHOBb 3aflaHHOMY BMAy rnapameTpa apxvmBupoBaHus. To ecTb
YMCNOBLIE 3HAYEHUS, 3aPUKCUPOBAHHbIE B apxXmBax ONsA npexae 3a-
AaHHOro napameTpa, OCTaHyTCA HEU3MEHHbIMMU.

Bo3MOXHO nameHeHne eanHny, N3MepeHnss UHOMLMPYEMbIX TEKYLLNX U
ApPXUBHbIX 3HA4YeHUN TENmnoBOWM MOLLHOCTM WM KONM4ecTBa TensnoTbl C
nomoLublo napameTpa EamHuubl Tenna B nogmeHio UH®. lMNpu ycTa-
HOBMEHHOM 3HadeHun [k napametpa EaMHMubl Tenna Ha gucnnee
YKKW 3HayeHus TennoBon MOLLHOCTU U KONMYecTBa TennoTbl ByayT uH-
AnumpoBaTbCa ¢ eanHuuamm namepenuns N'x/y n IF'Ox, a 3Ha4eHun Kan
— C eanHMUamMn namepenns Nkan/y n MNkan.
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5.5. Ina obecneyeHuns pabotbl TB co BcTpoeHHoM BaTapen B TedeHne 4-x

J1eT He O0nyCKaeTCA:

- 3aJaBaTb 3Ha4YeHVe nepmoaa ob6paboTKn n3mMepUTenbHON HpopMaLUK

meHee 360 c gna pexuma PABOTA,;

- yCTaHaBNMBaTb aKTUBHbIN peXnUM paboTbl MMMNYNbCHBIX BXOAOB;
- yacTo nonb3oBaTbca nHankaumnen XKU;
- yacto obpawatbca kK TB no nHtepgency RS-232 (Hanpumep, UCNonb-

3oBaTb 1B B cetn npubopos);

- ANUTenbHO aKkcnnyaTuposaTtk TB B pexxumax CEPBUC n HACTPOWMKA,

B T1abn.2 npuBegeHbl 4ONyCTUMbIE 3HAYEHUA BPEMEHU UCMONb30-
BaHWA nHAukaTopa, nHtepgenca RS-232 B TeyeHne mecsua C y4eToM
obecneveHuns BpemeHn padoTtbl TB He meHee 4-x ner.

Tabnuua 2
Ne n/n Mcnonb3yemble cpeactea Bpems paboTbl, MUH
1 Tonbko XKKU 300
2 Tonbko uHTEpgenc RS-232 150
3 YKKW v nnteppeinc RS-232 125

BHUMAHUE! Bo mn3bexaHne npexaoeBpeMeHHOro paspsga b6ata-
pen TennOBbIYUCINTENSA C aBTOHOMHbIM MUTaHMEM He AoMnycKaeTcs UC-
nonb3oBaHne WHTepdenca RS-232 npu yCTaHOBMEHHOM 3Ha4YeHUU
ABYyHanp. napameTtpa YnpaBneHue.

Kpome TOro, cnegyert yyecTb, 4TO akcnnyartauma TB npu temnepa-
Typax, O6nU3KMX K rpaHUYHbIM 3Ha4YeHUAM [JOMyCTUMOro AuanasoHa,
TakKe cokpaluaeT pecypc batapew.

Mpn BbINONHEHUM TpeboBaHUN M PeKOMeHOaunin pyKoBOACTBA MO
aKcnnyaTauum BCTpoeHHas 6baTapeda obecneunBaeT wraTtHoe (PyHKUMO-
HUPOBaHWE TEMMOBLIYMUCIIUTENSA B TEYEHNE MEXMNOBEPOYHOrO UHTEpBa-
na.

5.6. OgHUM M3 NPU3HaAKOB CHUXEHNA 3apsaa 6aTapen 4o ypoBHs, korga TB

npekpaTuUT (PYHKUNMOHMPOBaHWE, SBNSETCA HeycTondmBad WHAOMKaUUA
cnmBornoB Ha akpaHe XKW (n3obpakeHne ncyesaet U BHOBb MOSIBAS-
etcq). [locne nosiBneHWa ykasaHHOro adpdekta TennoBblYUCIUTESb
MOXeT npogorkaTtb paboTy elle OKono cemu AHeun (Npy ycrioBuu, 4YTo
He mncnonbdyetca XKW n nHrepdenc RS-232, a TB HaxoauTtcsa B pe-
xume PABOTA).

5.7. 3ameHa GaTapeu [OOMKHa OCYLECTBNATLCA HENocpeacTBEHHO nepen

nposegeHMeM noBepkn npubopa nubo B criydae ee oTkasa. [Mopsgok
BbIMNONHEHUS onepauun Npu 3ameHe Gatapen npueBeaeH B [lpunoxe-
Hun K.

Nocne BoccTaHoBNeHUa nutaHus TB n BknoueHus gucnnesa Ten-
NOBbLIMUCNUTENS BO3MOXHA MHAMKALMA OOHOIMO UMM HECKOJSIbKMUX CO0D-
weHun. CogepxxaHme coobLLEHNN M NOPAOOK AENCTBUIM NMOMb3oBaTens
npu nx nosisneHnn npueegeH B MNpunoxenusx O v E.
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[MepepbiB B 3neKTPONUTaHUN TENMOBLIMUCIUTENSA HE NPUBOAUT K
OOHYNEHMIO HaKOMMEHHbIX K MOMEHTY nponagaHvust NUTaHus 3Ha4YeHUin
ml (2,3), W1 (2,...,6), THap, Tnp, V1 (2,3), MHAUUMPYEMbIX B MEHIO
M3M. HakonneHHble 3Ha4yeHusa napamMeTpoOB COXPaAHAKTCHA, a nocne
BOCCTAHOBNEHUS NUTaHUS — NPOJOIKalOT HapaLLMBaTbCS.

He pekomMeHAayeTcsi MCMONb30BaTh apXMBHbIE AaHHbIE ANS OTYETOB
3a OHW OTCYTCTBUS anekTponutTaHus npubopa.
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6. BOSMOXHbIE HEUCTIPABHOCTU

6.1. B npouecce ¢yHKLMOHMPOBAHMS TEMNNOBbLIYUCIUTENS MPOU3BOANTCS

anarHocTtuka coctosHua TB, MNP u MT. INpn BO3HUKHOBEHMN HEUCNpaB-
HocTM B paboTte TB Ha aucnnen BbIBOOUTCHA COOTBETCTBYHOLLEE COO6-
LeHme.

6.2. Bo3HUKLWINE HEUCNPaABHOCTN OTOOpaXkatoTCs:

6.3.

OOHVMM WUNW ABYMS BOCKNMLUATENbHBbIMM 3HAaKaMU NpU UHAMKAUMK TEKy-
LLIMX 3HAYEHUIN N3MePSIEMbIX NapaMeTpOB;

3HAKOM «x» B 3HAKOMO3WULIMOHHOM KOAE COCTOSIHUS CUCTEMbl U3Mepe-
HUA NPU UHOMKALMN TEKYLLMX U apXMBHbIX 3HAYEHUA U3MepseMbIX na-
paMeTpoB;

3HaKOM «x» B 3HAKOMO3ULMOHHOM KOAE COCTOSIHMS cucTembl TB npwu
WHAMKALMUN apXMBHBIX 3HAYEHUI N3MepPSieMbIX NapamMeTPOB;

cooOLleHnem o Buae HencnpaBHOCTN, NHOANUMPYEMbBIM NOCIE€ aKTuBu-
3alkln OKHa Koga COCTOAHUA.

Bua v copepxaHne nHaukKaumMm 3aBuUCUT Takxe OT BUAA HeWcnpas-
HOCTWU W YCTaHOBIMEHHbIX 3HAYEeHWN HaCTPOEYHbIX NapameTpoB COOT-
BETCTBYIOLLIEro KaHana. Hactporku kaHanos 3agatorcs B meHio YCT
(pnc.A.2 — A.5).

[ns BbiIBOAA Ha MHAUKaLMO cOObLLEHNA O BMAAX HENCNIPABHOCTEN,
3aMKCUPOBaAHHbIX B KOAE COCTOsHUSA, Heobxoammo B mMeHio U3M oT-
KpbITb OKHO KOJa COCTOSHUSA U aKTUBM3MPOBATb €ro, HaxkaB KHOMKY

a, nocne 4ero KHornkamu @ @ nepebpatb coobueHnsa o6

OTMEYEHHbIX B KOJE COCTOSIHUS OTKa3ax WM/UNn HewTaTHbIX CUTyauusix.
AHanormyHbiM o6pasoM BbIBOAATCA HA UHAMKALMIO COOOLLEHUS O BU-
Aax HeucrnpaBHOCTEN, 3apMKCMPOBaHHbIX B KOAE COCTOSIHMS, NpU Npo-
CMOTpE apXUBHbIX JaHHbIX.

BoaMoXHble HencnpaBHOCTWU, HOMepa MO3ULMIN Koda COCTOSIHUSA U BUG
coobuieHnn Ha nHamkaTope npusedeHbl B Tabn.[.1, a peakuun TB Ha
HencnpaBHOCTU U peKOMeHLaUMn No ux yctpaHeHuo — B Tabn.E.1, E.2.

[nsa Beibopa Hy)XHOW pekoMeHaaunmn HeobxogmMmo:

a) onpeaenuTb HauMeHoBaHUe HeENCNPaBHOCTU, 3adUKCUPOBAHHOE B OKHE

Koada COCTOAHUA,

0) BbiOpaTe Tabnuuy (Tabn.E.1, E.2), cogepxaluyro COOTBETCTBYOLLEE

HavMMeHoBaHMe HeucnpaBHoCTK (cTpoka «CoaepkaHue UHAMKaUMUM );

B) B Tabnuue onpeaenuTb CTonbel, B KOTOPOM yKa3aHbl HACTPOMKK (On-

uuun), coBrnagaroLne ¢ HacTpomkamu, 3agaHHbiMu B TB;

r) BOCMOSMb30BaTbCA pPEKOMEeHOAUMen Mo YCTPaHEeHW0 HEWUCMNPaBHOCTMH,

npuBeaeHHOM B siuenke Tabnuupl.

6.4. HencnpasHocTb lpeBbiweHue 4actotbl MP1 (2, 3) o3HavaeT, 41O

NPEBLILEHO A0MNYCTMMOE 3Ha4yeHWe 4acToTbl Ha MMMYNIbCHOM BXOAe
TB, KoTOpoe CoCTaBnseT:
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6.5.

10 My — AN aKTMBHOIO pexmnma paboTbl UMNYMbCHbLIX BXOAOB;
100 Ny — Anga naccuBHOro pexxmma paboTbl UMMYNbCHBLIX BXOA0B.

Heobxoanmo npoeepntb 3Ha4YeHMe BeCa MmMnynbcCa, YCTaHOBJIEH-
HO€ B pacxogomepe U TenJioBbIMUCTIUTETE.

HeuncnpasHoctb Otkas NP1 (2, 3) dmkcupyetcs, ecnn B Te4eHne Npo-
MEXyTKa BPEMEHW, COOTBETCTBYHLLEro nepuogy 06paboTkM AaHHbIX
TB, HO He KOopo4ve 3aaHHOro BpPEMEHU NMPOBEPKM MMMYbCHBIX BXOL4OB
oTcyTcTBOBan curHan tpebyemoro ypoBHs ot MP.

Bo3MOXHbIMU npuyMHamn dukcaumm HeucnpasHoctn [P moryt
ObITb:

OTCyTCTBME NUTaHus cooTeeTcTBytowero P, oT BbIXOQHOro Kackaga
KOTOPOro B aKTUBHOM pPeXuMe NoAnuTbiBAaeTCA UMMYNbCHbIM Bxog TB,
HaxoA4dALWNNCS B NMACCUBHOM pexmnme, nnbo OoTCyTCTBME CBS3M C 3TUM
MnP;

naccuBHbIn pexum paboTtbl Bxoga TB (nepekntodatens SK1 ycrtaHoBs-

neH B nonoxexHne OFF) npu yCcTaHOBMEHHOM MAaCcCMBHOM peXume pa-
60TbI BbIXOAHOrO Kackaga pacxogomMepa.

TB Ha HeucnpasHocTb OTka3 NP1 (2, 3) B cooTBeTCTBUM C yCTa-
HOBMEHHON peakumen cpabartbiBaeT B o4yepeaHOM uukne obpaboTku
AaHHbIX. Peakuusa 3agaetca npu HacTpovike npubopa u3 cnegyrowiero
cnucka (meHto YCT / Pacxop):

HeT peakuuu;

- AOroBopHoOe 3Ha4vYeHune,

- cpegHe4YyacoBoO€e 3HA4YeHue,

- OCTaHOB HaKoMnneHus.

6.6.

CpenHevyacoBOe 3Ha4YeHMe paccuMTbiBaEeTCA Kak cpeaHeapudgme-
Tnyeckass BenuunHa 3a 3 yaca 6Ge3oTkasHoM paboTbl B TeyeHue mno-
cnegHux 6 Yacos.

Mpn yctaHoBke onga napameTpa YCT / Pacxopn / Tnpos. NP1 (2,3)
3Ha4veHuns 0 npoBepka cBA3u ¢ 1P He npon3BoanTCS.

BHUMAHME! lNMpn Ha3HayeHuun peakuum TB Ha OTka3s MP1 (2, 3)
crnegyeT yuuTbiBaTb, YTO KOppekTHas obpaboTka AaHHOW HeUcnpaBHO-
CTWN BO3MOXHaA:

- Nocne oKoH4YaHMA 4Yaca, B KOTOPOM Oblna Ha3HaveHa peakuna oc-
TaHOB HaKoMMeHwus,

- No ncreyeHnn 3-x 4YacoB 6e3oTkasHon paboTbl MNP nocne HasHa-
YeHUs1 peakuMn QOroBOPHOE 3Ha4YeHue NN cpefHeYacoBoOe 3Hauye-
Hue.

HewncnpasHoctb OTtka3 MT1 (2, 3) o3HayaeT, YTO M3MEpPEHHOEe 3Have-
HMe TemnepaTypbl BbIWO 3a AOMNYyCTUMbIE Npeaenbl Unn npousoLlen
oTtkas NT. Npu nogaBneHnn nHankaumm otkasa Heob6xoanmo:

NpOBEPUTb NPaBUIbHOCTb HOMWHANBHOW CTAaTUYECKON XapaKTePUCTUKN
npeobpa3oBaHUs, HOMUHANbLHOIO 3Ha4YeHUs1 conpoTuBneHus (RHOM), a
TaKkKe 3HayeHUn HwxkHen (HwxkH. amnan. t) n BepxHen (Bepx. aman. t)
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6.7.

rpaHvubl AnanasoHa U3MepeHun, 3agaHHbix B TB gna MNT gaHHoro ka-
Hana;

NpoBepuTb UernocTHocTb NnHun ceasun MNT ¢ TB n ucnpasHocts MT ny-
TeM NPO3BOHKN. Mpn HEOBXOOUMOCTN YCTPaHUTL paspblB UM 3aMEHUTb
MT.

lNpn oTkase ogHOro U3 gaTynMKoB cornacoBaHHon napsbl MNT gomkHa
Nnpon3BOANTLCS 3ameHa oboux npeobpasoBaTtenen cornacoBaHHOM na-
pbl.
Mpn oTkase BcTpoeHHoM Gatapeu nHaMKaums He BkntovaeTca. OTka-
3aBLlasn baTapes 3ameHsieTcsa Ha HoByHo Toro e Tuna (Mpunoxexwue K).
3ameHa GaTapeun B TeYeHWe MEXMNOBEepPOYHOro nHTtepeana He Tpebyet
nosepku TB.

6.8. Bo3aMOXHble HencnpaBHOCTU (DYHKLUMOHWPOBAHUS TEMNNOBbLIMUCIINTENS,

6.9.

BMA coobLleHnsa 0 HemcnpaBHOCTM NpuBeadeHbl B Tabn.E.3.

CoobuieHns 0 HencnpaBHOCTU TB MHANMUMPYIOTCS NpU BKIKOYEHUN
ancnnes.

Ecnn gencteusa, npegnpuHATbIE B COOTBETCTBUM C YKa3aHHbIMU BbiLle
pekoMmeHaaumMamMm, He NPUBENN K BOCCTAHOBIIEHNIO HOpManbHOW pabo-
Tbl n3genus, cnegyet obpaTnTbCs B CEPBUCHBIV LIEHTP (perMoHanbHoe
nNpeaCcTaBUTENLCTBO) UM K U3roTOBUTEMO U3genusa Ansa onpeneneHuns
BO3MOXHOCTM AarnbHenwen akcnnyatauyum TB.
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7. OBPABOTKA HELUTATHbIX CUTYALUM

7.1. HewratHasa cutyaumsa, Bo3HuKarowas B pabote tennocmctemMbl, UKCH-
pyetca B TB npu BbinonHeHuu kputepus gukcaumm HC, 3agaHHoro B
Bnge opmynsl (Mpunoxerue IN). NMpu 3TOM B 3HAKONO3ULMOHHOM KOAe
COCTOSIHUS U3MEPEHMI OToDpaxaeTcs 3HaK X, a Npu UHOuKauun name-
psieMbix napameTpoB — oauH (1) unn gea (') BocknuuaTenbHbIX 3HaKa.

B 3aBucumocTu oT 3agaHHOM peakuumu, B TB MoxeT ObiTb npogon-
XKEHO UNK NpekpaLLeHo HaKonneHne Tenna.

NMPNMEYAHWNE.

MHovkaumio cumBona ! npy HeoBXOAMMOCTU MOXHO OTKIOYUTb
nporpammHo B MeHio YCT / HewTatHble cutyaummn / HCx, yctaHoBuB
3HayeHne HeT and napametpa HCx otobp.’ !’.

7.2. Ecnn BbINONHEHO YycrnoBue ukcauuMm U B KayecTBe peakuuMm Ha He-
LWTaTHyO cuTyaumto 3agaHa HakonneH. nger, To:

- B OKHE TeKyLUMX 3HAYEeHWU U3MEPSIEMbIX MapamMeTpoB UHAMLMPYETCS
O[INH BOCKIMLIATENbHbIN 3HAK;

- npogokaeTcs Hakonnenne W1,..., W6, m1 (2, 3), V1 (2, 3), Thap;
- BKMoYaeTcsa cooTBeTcTByowm cyetumnk T HC1 (2,...,5).

7.3. Ecnu BbINONTHEHO ycnosue ukcauum HeLWTaTHOW CUTyaL M 1 B KaYecT-
Be peakuuu Ha Hee 3agaHa HakonneH. cTon, TO:

a) B OKHE TEeKyL|MX 3Ha4YeHM U3MepsieMblX MapaMeTpoB UHOANLMPYOTCS
[ABa BOCKNMLATENbHbIX 3HAKa;

0) npekpaljaeTca HakonneHue:
- THap;
- W1,..., W6, ecnu 3agaHa onumsa OctaHoB no HC gnsa: W;

-m1, m2, m3 (V1, V2, V3) n W1,..., W6, ecnu 3agaHa onuus OctaHoOB
no HC gna: m, V, W;

B) BKItoMaeTcHa cooTBeTcTBytowmmn cHetumk T HC1 (2,...,5);
r) BKNto4aeTca cHeTyunk Tnp.
7.4. HewTaTHasa cutyaums He (pukcupyeTtcs B criyyae:

- OTCYTCTBMA 3afaHHOW (PopMynbl YCIoBUSA (PUKCALUW HewTaTHOW Cu-
Tyauum (Y1 (2, 3, 4, 5) = He 3apaHo);

- NCMONb30BaHMUA HEKOPPEKTHbIX 3HAYEHUN MACcCOBOro pacxoga B dop-
Myrie yCrOBMS HELUTaTHOW CUTyaLuu;

- B MEXOTOMUTESNbHbIA CE30H MPU MCMOMb30BAHUN «NETHUX» DOPMYI
(meHo YCT / ®opmynbl, HC: neTHue).

HeKkoppekTHbIM cyuMTaeTcs 3HayeHWe pacxoda, [Ans KOTOoporo
cripaBesiMBo O4HO U3 YCIOBUMN:

- MPEeBbILLEHa YacToTa Ha UMnyrbCcHOM Bxoae TB;
- npousowen otka3 NP n ucnonb3yetca (3agaHa nubo BCTynuna B Aew-
CTBUE) peakuMsi oOCTaHOB. HaKon..
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3HayeHne napameTpa OCTAeTCsi HEKOPPEKTHbIM U Nocne npuceau-
BaHMS 9TOMY napameTpy 3HayeHusi No popmyrie peakumm Ha HewTaT-
HYIO CUTyauuio.
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NMPUNOXEHUE A. Cuctema uHOUKaummn

Cucrtema MEeHI0 U OKOH, a Takke CBA3en Mexay HUMW npusBefeHa
Ha puc.A.1-A.7. MNepeyveHb 0603HAYEHWU, UCMONb3yeMbIX B PUCYHKaX,
npueedeH B Tabn.A.1.

Tabnuua A.1
Bua anemeHTa HasHauyeHune
YCT HaumeHoBaHne MeHio.
Oo6tbLem HanmeHoBaHMe NogMeHto, MyHKTa MEHI0, KOMaHbl Ui napameTpa.
X, XXX Hepenaktupyemoe 4icnoBoe 3HavyeHWe napameTpa nvbo pedakTu-

poBaHWe NPOV3BOAUTCS B APYroM OKHe.

i

MopaspsaHo peaakTMpyeMoe YMCIOBOE 3HaYeH s napaMeTpa.

OeHb Hedernu

3HayeHve napameTpa ycTaHaBnueaetca npubopom. Hagnuck oTo-
BparkaeT CMbICIOBYIO CyTb NapameTpa.

< HeT >

3HayeHne napameTpa 3ajaeTcs nofb3oBaTenem nytem BblbOpa n3
cnncka. Hagnvcu B yrnoBbIX ckobkax 0003Ha4alT BO3MOXHbIE 3Ha-
YeHunda napameTpa.

©

OKHO UNKN NYHKT MEH0 (NapameTp) UHONLMPYETCS TONBbKO B peXume
CEPBUC.

®

OKHO Mnn NyHKT MeHto (MapameTp) HAULMPYETCS TObKO B pexume
HACTPOWKA.

)

OKHO WnM NyHKT MeHto (napameTp) WHAMLMPYETCS B pexvmMax
CEPBUC n HACTPOWKA.

3Ha4okK O
c 00o3HavYeHnem
pexuma OTCyTCTBYyeT

OKHO 1N NYHKT MeHto (NapameTp) MHAULMPYeTCs BO BCEX pexumax:
PABOTA, CEPBNC, HACTPOUKA.

[c]

Mopandukaums napametpa (napameTpoB) UMM Nepexos B OKHO HUX-
Hero ypoBHs1 BO3MOX€EH TONbko B pexume CEPBUC.

(1]

Moandukaums napameTtpa (napameTpos) unu nepexop B OKHO HWX-
Hero ypoBHs1 BO3MOXeH Tonbko B pexume HACTPOUKA.

[cH]

Moandukaums napameTpa (napameTpoB) UMK nepexon B OKHO HWX-
Hero ypoBHsi BO3MoXeH B pexumax CEPBVC n HACTPOUKA.

3Hayok D
c ob603HaYeHnem
pexuma OTCyTCTByeT

Moavndukauus napameTpa (napameTpoB) BO3MOXHa BO BCEX Pexu-
max: PABOTA, CEPBNC, HACTPOUKA.

v , - [Mepexoa no HaxaTuo KHOMKN o
T , N [Mepexoa no HaxaTuo KHOMKN G
¢ Mepexoabl MO HaXaTUO KHOMOK , @
o Mepexoap! MO HaXaTuo KHOMOK @, @
—— Puc. A.1 Ykasatenb nepexoaa Ha ApYyrovi PUCYHOK.
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UM || YCT |« APX | WHOD OTKJ'I
Puc.A.2 J7 Puc.A.7 T J7 B P
MouboDHLIe ennoBbIYMCNNUTENDb | bu(n avcnnew
<H P qacil —>Puc.A.3 H Bep. XX.XX.XX.XX i>PecTapT HeT < ja>
$
3 H TeKywumn pexmm
<H Hakonnenue |'={>PUC-A-3 HaUMEH. pexuma
¥ - 3aBoackon |-|omepE
<H Temnepartypa |'={>PUC-A-4 aoooaoonog
3 ¢
a Homep ob6bekTa
<H  Oaenenue |n:{>Puc.A.5 aoaoaoooog
3 <
a EauHuubl Tenna
4— Pacxoa =>Puc.A.5 IOx <kan>
$
<2 @ a NeTHee Bpems
G- Bbluncnenve G3 rog; [A07
no NP3 é T—— D OTBCc  XX.XX.XXXX
<no G1,G2 > o Bc xx.xx.xxxx
2
®opmynsi, HC @
3afjaHHble
< NeTHWe >
S
H HewTaTtHble
cuTyauum
a PacyeTHble *
¢opmynbi
$
4— CeAasb |I:{>PUC.A.6

*

- nopsi0ok 8eo0a pacyemHbIx ¢hopMmys, ycrosul ukcauuu Hewmam-
HbIX cumyauyul U peaKkyuu Ha HUx ornucaH 8 .4.3.3, npumepsbl 8800a - 8

lNpunoxeHusx Bu I

Puc.A.1. CocTaB 1 CTPYKTYypa MEHIO TENNOBbLIYUCTIUTENA.
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Puc.A.1
= N3M *

ES -
m1(2,3) T v
a XXX XXX
- t1(2,3) npeob C $
XXX XX [ THC12..5)  u *
2 XX, XX
- W1(2,...,6) rox 3
exxx,xxx ([TIP123) y *
Bpewms XX XX XX X
i OeHb Hederu XX XX XXXX @ nePi(2 3)¢F My
- 3 ' K XXX, XX
a $
XXX, XX q@hXB KIDK/KF
— 3 - XXX, XXX
N 23
XXX, XX @ h1(2,3) KIDK/Kr
2 - XXX, XXX
- CocTosiHue <
3HaKomno3. Koo cocm. usmep. qu/ pXB Kr/m3
— 2 _ XXX, XXX
TOGP. MeHIo <
H nomnHoe @p1(2,3) Kr/m3
_ 3 — H XXX, XXX
1(2,3) M 2
- XXX, XXX @nn(z,s) R Om
3 * <H XXX, XXX
E1(2,....6)  TOx/u x 2
H XXX, XXX @tl(z,s) U3Mm °C
_ 7 > * H XXX, XX
1(2,3) /4 $
\n xxx0 | | | °C
% H XX, XX

* - He omobpaxaemcsi 8 pexume PABOTA npu ycmaHo8reHHOM 3Haye-
Huu Omob6p. MeHro masnoe

** - He omobpaxaemcs 8 pexume PABOTA npu ycmaHO8/1eHHOM 3Haye-
Huu Omob6p. meHro 6e3 Hacmp.

Puc.A.2. CocTtaB 1 cTpykTypa MeHto «A3M».
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MpnbopHbIe
Yyachbl

AN é
P Koppekuus c P
+ (-) 00
3

INleTtHee Bpems

4 pas3pelueHo

< 3anpeLleHo >

@5 > Ten
Bpems

S o ooonoo

Puc.A.1
]

3
@ YacTtoTa |<|3ap|.|,aE
S ru: oo oo

Puc.A.1
= HakonneHue

<

Tobp BCce pexumbl
C NuT. C: aag

3

To6p pex. PaboTa
6e3 nuT. C: oan

3

OcTtaHoB no HC
m,V,W < W>

3

HakonneHue
npeT < He nget >

2

COpocuTtb Hakonn.
3HaYeHwus: HeT < aa >

I3)
T

2]

2]

I3)
I

H

2]

© T@ T T T

ﬁ)

Puc.A.3. CoctaB u ctpyktypa meHto «YCT / MNpubopHblie yacbi», «YCT / Hako-
nneHue».
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Puc.A.1 I
= Temnepatypa

WPAN é
CH
txB (s3uma) °C D
¢ | 9007
3
txB neto @
< He NpUMeHseTCcA
< npumMeHsieTca>
¢ S
fcH]
] txB neto Mecsubl:
c ///no 10
e
CH
txB neto oc B
q— /7 /—/,1_/
¢ v
Onsa t1(2,3) npeo6: [ns t1 npeob:
¢ | i (tluam |
¢ | t1 goros
Tun NT1(2,3) (]| Bnn 2 npeot
——— ' [ t1 npeot |
HCX mepmodamuyuka 2 yam
3 t2 poros
CH| | ~ -
MT1(2,3) RHom Om & Ans t3 npeob:
4— 30077 t2 npe06
23 t1 npeob
'c_ﬂ| t3 nam
HwxH. guan. t1(2,3)°C t3 moros
4— +( )( 'y //)//*// 7 - -
3 (cH]
Bepx. gnan. t1(2, 3)°C
N +) T
t1(2,3) . °C Rl
,3) [oros.
. O
v cn
Mpu otkase NT1(2,3) L
——— Hakonn. W nget
< Hakonn. W crton >
3 ¢ nm (2,3) @
aB. HOMe ,
< *B—ﬁ**ﬁ—ﬁ /7
v

Puc.A.4. CoctaB u cTpyktypa meHio «YCT / TemnepaTtypa».

29



Puc.A.1

— NaBneHue
<
PxB a6c. MMa €A
‘ 7,000
3
CH
P1(2,3) abc¢. MMa D
o.000
PucA. 1=

<}:-I1 Pacxon
AN é .

Ucnonbayetcsa MP1(2,3)
pa <Het>

3
Bxopa ot NP1(2,3)
NacCUBHbIN < aKTUBHbIN >

3
AkT. ypoBeHb MP1(2,3) =
HU3KUMN < BbICOKNI >
£3
T npos. MP1(2,3) ¢
ain
2

MP1(2,3) Kp wmn/n
4, 00oon
v CH

B apxuBe pacxoa1 (2,3)"
obbLem < mMacca >

2 cn
A G1(2,3) poroB. T/u

gooaag

N
Q1(2,3) moros. w3y =1
o aooon

i - (cH]

Mpwu otkase MP1(2,3)

OCTaHOB Hakon.
cpeaHeuvac. 3H.
[OroBop. 3Hau.
HeT peakuun

* o
m1l (2,3) B pacyetsl W
| BXOAMUT < He BXoauT >

)

[@
T

2]

H

2]

L 1T 1T 1T 11

-

I

3
3aB.Homep MP1 (2,3) @
aaooaooong

Puc.A.5. CocTtaB u cTpykTypa meHio «YCT / laBneHue», «YCT / Pacxoa».
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Puc.A.1

CBa3b

D

<

Ckopoctb GuTt/c
4800
[ 2400]
1200

1

Appec B cetn

aog
3

3apepxka oTB. MC

aog
3

YnpaBneHue
AByHanp.
[ OﬂHOHaHp}
HeT

3

Twun coegnHeHuns
npsimoe
< MOJeMHoe >

3

Yucno 3BOHKOB
aan

N

UHTepBan 10 mc

aog
I

4_

Mam Rx Ow Tx
paH XX XX XX

Puc.A.6. CoctaB u cTpyktypa meHio «YCT / CBA3b».
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Puc.A.1

= APX
k T T
Yac Cyt [« ) Mec |——] Ouuc
T T < T
< MecsyHbil apxue OuncTuTtb
L Cymod4Hbili apxue HeT < pja>

Yacoeoli apxue

OkHa uHOuKauuu 0aHHbIX
byghepHO20 Hakonumerss

Bpewms (Tekyw.)
XXXX XX XXXXXX

It

Bpewms (apxuB.) |,
XX XX XX XX XXXX |

N
A 4

Bpewms (apxuB.) |, OkHa uHOukauuu
XXXX XX XX XXXX | apxueHou 3anucu N-1

Bpewms (apxuB.)
XXXX XX XX XXXX

S
h 4

OkHa uHOuKauuu
apxueHou 3anucu N

A 4

A d

OkHa uHOuKauuu
apxugHou 3arnucu 0

'S
y

* - 1opsI00K MpocMompa apxugos rnokasaH Ha puc.b.1
** - cmpykmypa apxuegos ripusedeHa 8 pasoersie 4.4

Puc.A.7. CocTtaB 1 cTpyKkTypa MeHio «APX».
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NMPUNOXEHUE b. O603Ha4yeHue U Ha3Ha4vYeHue Knasuartypbl TB.

Ta6nuua B.1

"padmnueckoe
obo3HauyeHne

HasHaueHne KHoMKkn

™)

1. Mpwn BbIGOPE NYHKTA MEHIO — NEPEMELLEHNE BBEPX.

2. Mpw ycTaHOBKE CUMBOJSIBHOWM BENMMYUHBI — NEPEMELLLEHME MO CMUCKY BBO-
AVMbIX CUMBOJSIOB BBEPX.

3. MNpwn ycTaHOBKE 3HAYEHWUSI YNCIIOBOW BENUYUHBI — YBENUYEHNE 3HAYEHUS
paspsaa.

4. B OCHOBHOM MEHI0 — yBenunyeHue KoHTpactHoctu gucnnest XKKU.

(¥)

1. Mpw BbIGOPE NYHKTA MEHIO — MEPEMELLEHNE BHUS.

2. Mpw ycTaHOBKE CUMBOJSIBHOWM BENMMYUHBI — NEPEMELLLEHME MO CMUCKY BBO-
AVMbIX CUMBOSIOB BHU3.

3. MNpun ycTaHOBKE 3HAYEHMS YNCINOBOWN BEMUYMHBLI — YMEHbLUEHME 3HAYEHUS
paspsaa.

4. B OCHOBHOM MEHI0 — YMeHbLUeHne KoHTpacTHocTh gucnnest XKKU.

1. B OCHOBHOM MEHI0 — NepeMeLLEeHNe Kypcopa Nno CTPOKE MEHIO BNpaBo.

2. lMpwn ycTaHOBKE CUMBOMbHbLIX UM YUCIOBBLIX BEMWYMH — MepemMeLleHne
Kypcopa Ha nose wunuv paspsg yucrna Brnpaso.

3. MNpu BbIGOPE NapameTpa — yBENMYEHUE YNCIIOBOrO MHAEKCA BYKBEHHOMO
0603HayeHnsa napameTpa.

4. B okHe BblbOpa BpeMEHM apXMBHOW 3anMvUCu — NEpPexoq K apXMBHbIM na-
pameTpam B 3arnucu.

g

1. B OCHOBHOM MEHI0 — NepeMeLleHne Kypcopa no CTPOKe MEHHO BIEBO.

2. MNpn ycTaHOBKE CUMBOSBbHbLIX UMW YUCMOBBLIX BENUYMH — NepemMeLleHune
Kypcopa Ha nosne unu pasps Y1cra Breso.

3. Mpwn BbIGOPE NapameTpa — yMEHbLUEHNE YNCIIOBOro nHaekca 6ykBeHHOro
0603HayeHnsa napameTpa.

4. Tpn NpocMOTpe apxMBHbIX NapaMeTpoB — Mepexon K OkHy Bbibopa Bpe-
MEHW apXMBHOW 3anucu.

1. MNMepexon B BbIOpaHHOE MEHIO / OKHO HUXKHETO YPOBHSI.
2. Bxoa B pexum pefaktMpoBaHusi napameTpa.
3. 3anncb yCTaHOBNEHHOMO 3HAYEHUsI NapaMeTpa, BbINOMIHEHME onepaumu.

1. Bbixog B MeHI0 / OKHO 6051e€e BbICOKOrO YPOBHSI.
2. OTka3 OT 3anncyn U3MEHEHHOro 3Ha4YeHMs napameTpa, BbINOIHEHUSA one-
pauumn 1 BbIXOA U3 peXrMa peJakTUpoBaHWs napameTpa.
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Yac [« N Cyr |« ¥ Mec
II ~ |
M
e e
Q—B— 09:24 24.07.2008 < M
h 4
CocT. cuctemsbl
o -3
o OKHO UHOUKauuu |
_’i cnedyruwezo :
L __apxusHozo napamempa _i
~ M Tkon.-1 08:59:59
y .= . .
gy Brema  (apxus.) 1 24072008 [&3P
08:59 24.07.2008 4
A 4
CocT. cuctemsbl
. —£3-D
"OkHo u_/-/OUKa&Z/_u"““I
———————— crnedyrouwezo E—G—D
I OkHO uHOUKauuu | apxueHo20 napamempa |
4—°—| cnedyrowezo uHmepsana . TTT0TTT == *
L _ 2pxueuposanus |

Ob603HayeHuUs Ha pUCyHKe:

- - nepexod ro Haxxamuto KHOMKU @;
. € - nepexod no Haxamuro kHomku (€:
R 4 - nepexod ro Haxamuio kHonku (¥J;
.t - nepexod no Haxamuto krorku ().

Puc.B.1. NMopsgok npocmoTpa apxmBoOB.
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NMPUNOXXEHUE B. NMpumep BBOAA pacyeTHbIX chopmyrn

B kauyecTtBe npumepa nokasaH BBOL HWXENpuBEAEHHbIX (hopmyn
no pacyeTy Tensia ansa TennocuctTemsl, n3obpaxeHHon Ha puc.J1.8:

W1 =mi-(hy — hg); Wy =W; — Wy,
W3 = my-(hz — hg); Ws = Ws3;
W3 = my-(hy — hy); We = Wy — Wa.

Mopsagok HaxaTusa KHOMOK Mpwu BBOAE pacyeTHbIX dhopMyn U BUA
NMHOMKaUMM Nocne HaxaTusi KHOMOK npuBeaeHbl B Tabn.B.1. Ha skpaHe
KK moryT nHanumpoBaTbCs pacyeTHble oOpMYyIibl, UICXOOHLIN BN, KO-
TOPbIX MOXET OTNMYaTbCHa OT BMAA, NPUBELEHHOIO B NpUMepe.

B ncxogHom coctosHum akpaH XKW BbIKMOYEH.
Ta6bnuua B.1

BbinonHsiemble Wcnonb3syemas Bua nHankauum
nencTBus KHOMKa nocne HaxaTusi KHOMKK

1 3

(U3M YCT APX WH® )
A

(U3M YCT APX WHO® |
A

L J

1. BkntoyeHue XK.
lMpoussodumcs nymem Haxxamus 5110600
KHOMKU.

2. Boibop meHio YCT.
Mocrie 00HOKPamHo20 Haxamusi Kypcop nepe-
Mewaemcsi Ha 00Hy MO3UYUK 8Paso.

3. AktuBumsauyusa meHio YCT.

MpubopHble
yacbl

4. MNepexon k nogmeHo PacyeTHble
copmynbl.

KHorky Haxxumarom 00 mex rop, rnoka Ha 3Kpa-
He He rnosisumcsi HasgaHue noomeHto Pacyem-
HbIe (hOpPMYIIbI.

5. AkTnBumsaums nogmeHio PacyeTHble
copmynbl.

lMockonbky chopmyna W, umeem mpebyembili
8ud, mo ee pedakmuposaHue He rnpou3eodum-
csl.

6. Nepexoa k hopmyrne pacyeTa 3Ha4YeHUs
napametpa W,.

lMockonbky chopmyna W, umeem mpebyembili
8ud, mo ee pedakmuposaHue He mpebyemcsi.
7. MNepexoa k hopmyrne pacyeTa 3Ha4YeHUs
napametpa Ws.

PacuyeTHble
| ¢opmynbl

W1 =
m1(hl- hO)

W2 =
m2 (h2- ho)

W3 =
0

8. AkTuBM3auua crnvcka opmyn pacyeTta
3Ha4eHus napameTtpa Wa. W3 =

B HuxHel cmpoke akpaHa nosiesisiromcs yaro- | <0 >
8ble CKOBKU.

~RICINORN ~ G~ HOIE 3¢
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MpoponxeHne Tabnuuybl B.1

1 2 3
9. Beibop hopmynbl pacyeTa 3HauYeHus
napameTtpa Ws. [ W3 = ]
K+oriku Haxkumaromesi 00 mex riop, roka Ha @ @
3KpaHe He nosgsumcs mpebyembili ud npaesoli ’ <m3(h3-h0) >

yacmu ¢hopMyrbil.

10. AkTnBM3aums dopMyIbl pacyeTa 3Ha-

YyeHus napameTpa Wa.
Mpekpawaemcs UHOUKAUUS y2io8bIX CKOBOK. a W3 =
Ha mecme uyucnogozo uHdekca o603HayeHus! midi(h3- h0)

napamempa ms UHOUUUpyemcs muaarouwjuli
Kypcop 8 gude 4epHO20 MpsiMOoy20/1bHUKa.

11. YcTaHoBKa 3Ha4YeHUs 2 YUCoBOro UH-

Aekca o6o3HaveHMa napameTpa m. [ W3 = )
KHonku Haxumaromesi o mex rop, rnoka eme- @ @ i1

Mo 3HayvyeHus1 3 4yucri08020 UHOekca He 6ydem mi2i(h3-h0)
omobpaxambCs 3Ha4eHue 2.

12. MNepexog kK nepsomy 0603Ha4YeHUIo na-

pameTpa h popmynbi. @ [ W3 = )

lNocrie 0OHOKPaMHO20 Haxamusi Kypcop yc- 5 (nidl- ho
maraernueaemcsi Ha Mecmo 4ucrio8020 UHOEK- m2(hi3i- )
ca 0603HaqeHus napamempa hs.

13. YcTtaHoBKa 3Ha4YeHusa 1 4YncrioBoro UH-

Jekca nepsoro obosHaveHusa napametpa h
dopmynbl. w3=
KHorku Haxumaromesi 00 mex rop, noka eme- @ @ m 2 (hili- h0)

Mo 3HayvyeHus1 3 4yucrio8020 UHOekca He 6ydem
omobpaxambcs 3Ha4eHue 1.

14. lNepexog kKo BTOpomy 0603Ha4YeHUI0
napameTtpa h dopmynbil. [ W3 = ]
Nocne 0OHOKpamHo20 Haxamusi Kypcop yc- @ i
maHaenueaemcsi Ha MECMO YUCII08020 UHOEK- m2(h1- hi0i)

ca obo3HayeHusi napamempa h.

15. YcTtaHoBKa 3Ha4YeHUs 2 YUCIoOBOro UH-

Aekca ob6o3HaveHunst napameTpa h. [ W3 = ]
KHonku Haxumaromesi 00 mex rop, rnoka eme- @ @ By
cmo 3HayveHus1 0 yucrioeo20 UHOekca He 6ydem ' m2(h1- hi2i

omobpaxambCs 3Ha4YeHue 2.

16. Beog dhopmynbl pacyeTa 3Ha4YeHuUs
napameTpa Ws. W3 =
UHAukayus kypcopa npekpauwjaemcs. B na- a

msamb TB 3anucsisaemcsi popmyna pacdema _m 2 ( hl-h2 )
3HaydeHus napamempa Ws.

17. MNepexon k hopmMyne pacyeTa 3Hade- f )
w4
Husa napametpa W,.

Y

18. AKTBM3aLms cnmncka opmyn pacyeTa
3Ha4yeHnd napameTpa W,.

Ha mecme o603HayeHusi nepeoeo YreHa
¢opmyrbl UHOUYUPYyemcss Muzarouul Kypcop 8 Lt )
8ude YEPHO20 MPSIMOY20/IbHUKA.

SfS
1
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MpoponxeHne Tabnuuybl B.1

1

19. Bbibop hopmynbl pacdeTa 3Ha4YeHUs
napameTpa W,.

KHonku Haxxumaromcest 00 mex rop, roka Ha
3KpaHe He nosgumcs mpebyembili aud nepeo-
20 YrieHa ¢hopmyrnbl

20. NepeBopg kypcopa Ha MECTO 3HaKa Ma-
TemaTtmyeckon onepauuun B doopmyne pac-
yeTa 3HavyeHusa napameTpa W,.

21. Bbibop 3Haka maTemaTnyeckon one-
paunn B oopmyre pacyeta 3HayeHus na-
pameTtpa W,.

KHonku Haxxumaromcss 00 mex rop, rnoka Ha
3KpaHe He rnosisumcsi mpebyembil 3HaK U
8mopoli YrieH hopmyribl

22. lNepexoq Ko BTOpOMY YneHy doopmy-
nbl.

lNocrne 00HOKpPamHo20 Haxxamusi Kypcop yc-
maraenueaemcsi Ha Mecmo YUc/i08020 UHOEK-
ca 8mopozo 4neHa popmyrbl W

23. YcTaHoBKa 3Ha4YeHUst YNCNOBOro UH-
[ekca BToOporo vneHa hopmynbl.

KHonku Haxkumatromcesi 30 mex riop, rioka eme-
cmo 3Ha4eHus 1 4ucnosozo uHoekca He 6y-
dem omobpaxambCs 3Ha4YeHue 2.

W1l - W2

24. Beoa hopmyrnbl pacdeTa 3Ha4YeHus
napameTpa W,.

UHAukayus Kypcopa npekpauwjaemcs. B na-
msamb TB 3anucsisaemcsi popmyna pacdema
3HaydeHus napamempa W,.

w4 =
W1l - W2

[ns BBoga popmyn pacyeta 3HadeHun napameTpoB Ws n Wg He06X0aUMO BLINOSTHUTD
onepaumm no n.n.17-24 Hactosiwen Tabnuupl.

25. Bo3BpaT B OKHO MHOMKALMUK
OCHOBHOIO MEHIO.

KHonka G Haxumaemcsi 00 mex rop, no-
Ka Ha akpaHe XKW He 6ydem uHOuyuposamb-
Cs1 OKHO OCHOBHO20 MEHIO.

[I/I3M YCT APX I/IHdJ]
A
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NMPUNOXXEHUE I'. NMpumep BBOAA ycnoBun cpukcaumm Hanm4uusa
HelWTaTHbIX CUTYalun U peakumm Ha NX Hanu-
yue

CtpykTypa MatemaTnyeckux dopmyr, nocpeactBOM KOTOpbIX 3a-
AalTca ycnosusa (KpUTEPUU OLIEHKWM) HANMUYMSA HewTaTHbIX CUTyauun u
peakumn Ha ux Hanuyve B BUAe ornepauvv npucsanmBaHus, NnpuBeaeHbl
Ha puc.[.1, .2

3HayeHne «K» mMmeeT pasmMepHOCTb MapameTpa B JIeBOW 4acTu
dopMynbl Ans cnydasi OTCYTCTBMS 3HAKa M BTOPOro uneHa opMyribl
nMB0o NpW HanUuuM 3Haka CyMMbl.

OX<K+0OX
o L]
0;1; 2; 3* l
< >=
-2000000 ... +2000000
OTCYTCTBYET 3HaAK U BTOPOU YIIEH; +; X

* - UHOeKcChbI Napamempos 8 yieeol U ripasou Yacmu ¢hopMyribl He OOJKHbI
cosrnadame.

Puc. I''1. CTpyKkTtypa M BO3MOXHbIe 3HAa4YEHUA 4YSIeHOB (hOpMynbl KpUTtepus
OLIeHKM Hanun4yms HewTaTHOW cUTyauum.

OX=K+0OX
He 3agaHo*; G 4TT {[
G
0; 1; 2; 3** l

-20000000 ... +2000000
OTCYTCTBYET 3HaK U BTOPOW YreH; +; x

* - ipu eblbope peakyuu Hem npuceaus. chopMyrna omcymemeyem;

** - UHOeKcbl napamempos 8 yieeol U rpasou Yyacmu ¢hopMyribl He OOITK-
Hbl cosrnadame.

Puc. I'.2. CtpykTypa U BO3MOXHble 3Ha4eHUs1 4YrieHOB (popMynbl peakuuu
(onepauuu npucsanBaHus).

O6e cbopmynbl 6nMM3KKM MO CBOEW CTPYKTYype, MO3TOMY B KayecTBe
npumepa nokasaH BBOA B TEMMOBbLIYMCNNTESNb YCIOBUSA HELUTATHOW CU-
Tyauuu:

G2 > Knp'Gl,

rae Knp — KoadpumumeHT npesbllleHnsa pacxoaa.
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Bynem yctaHaBnuBatb 3Ha4YeHne

Knp = 1,04

MpuHUMn paboTbl C KNaBMaTypon Npu BBOAE AaHHbIX (POpMyI aHa-
norvyeH npuHumny paboTtbl Npu BBoAe POPMYN pacyeTa 3Ha4YeHus Te-

nna (Mpunoxexve bB).

B ncxogHom coctoaHum akpaH XKW BbIKMOYEH.

Tao6nuua .1

BbinonHsemble VMcnonb3syemble Bua vHankauum
nencTBus KHOMKM nocne HaxaTusi KHOMKK
1 3

1. Bkntouenme KKWU

(U3M YCT APX WH® |
A

J

2. Boibop meHio YCT

(MU3M YCT APX WH®
A

\ J

3. AktnBmsauus meHio YCT

MpubopHbie
yachbl

4. Bbibop nogMeHto
HewTaTHbIEe cuTyauumn

HewTaTHbIE
cuTyauum

\

5. AKTuBM3aumns NnogMeHo
HewTaTHble cuTyauuun

(HC1 HC2 HC3 HC4 )
A

\ J

6. AkTuBusauma nogmeHto HC1

[ » Ycnoswue 1
Peakuus 1

7. AKTnBM3aumsa NogmMeHto

Y1 = He 3aaaHo

CIrsjc O
GG@GQGGGGQG@g

Ycnosue 1 A

8. AKTUBM3aLMA cnvcka [ V1 =<mne 3amano> |

0603Ha4YeHun ycnosumn A A

9. Bbibop 0603HaYeHWs1 ycrnoBust [(v1 =< y11 > )
\ A J

10. Beog (3anuck) o6o3HayveHus ycno- ( _ )

BUS yA1 =yn

11. Bbibop obosHaveHna Y11 ansa seo- f v1 = Y11 )

ha hopmynbl KputTepus A

12. AkTnBmM3aums dopMyIbl yCnoBus (D GO <k )

Ans obosHaveHnsa Y11 k = 0.00000

13. AkTnBM3aumst opmyrnbl KpuTepUs b IGD <k ]

k = 0,00000 )
14. Bblbop 4ncnosoro nHaekca o6o- () GOi<k )
3Ha4YeHNA NapameTpa G @ @ k :0 00000




MpoponxeHune Tabnuuybi .1

1 2 3

( T~
15. YcTaHoBKa 3Ha4€HUs YMCIIOBOrO UH- @ @ » G2i<k

aekca o60o3HayeHus napametpa G k = 0,00000

npasoun YacTn opMyrbI

16. BbIGOp 3HaKa OTHOLLEHWSA NIEBON U @ @ () G2<k

k = 0,00000
17. YcTaHoBKa BMaa 3Haka ( =
OTHOLLEHWS NeBoi 1 NpaBoun Yactu @ @ ) EE L(_)j?)l(;OOO
dopmynebl ! . —
18. Bbibop 3Haka apndmeTmyeckomn one- () G2>=Kk ||
pauun ana npason Yactv opmyrbl @ k=0 OOOOO

19. YcTaHoBKa 3HaKa YMHOXEHUs Ans (D G2 >=k *IGO
npaBom YacTn hopMyrb @ @ ’ k = 0.00000

20. Bbibop umcnosoro nHgekca o6o3Ha- ( — Kk * GO,

yeHus napameTpa G B NpaBoi YacTu @ @ 4 EE 0 0500(?9_}

dopmynebl ' L =Y,

21. YcTaHoBKa 3Ha4YeHUst YNCNOBOro UH- ( i
2>=k *Gl:

pekca obo3Ha4yeHust napameTtpa G B @ @ 4 E_ 0 OOOO(?L"‘

npaBoun YacTn opMyrbI ’ . — Y

22. Beog (3anucbk) hopmMynbl KpUTepus () G2>=k *G1

a k = 0,00000

23. Bbibop 0603HaveHus koadhdmumneHTa

[ G2>=k *G1
K | » k =0,00000

24. AKTMBM3aumsa npoLeaypbl yCTaHOBKM [ G2>=k *G1
3Ha4eHus k a D Kk =i+0,00000

25. Bbibop paspsiga eguHuL, 3HayveHus [ G2>=k *G1
koadbpuLmeHTa k @ @ b k = +0,00000

26. YcTaHoBKa 3HadYeHns paspsiga egu- [ G2>=k *G1
HUL, 3HaYeHus KoadduLmeHTa k @ @ b k = 41100000
{ Lt

27. Boibop paspsiga coThbiX 4ofnen 3Ha- [ G2>=k *G1
YyeHuns koadbduumeHTa k @ @ b k = +1,00000

28. YcTaHoBKa 3Ha4YeHWs paspsiga CoTbIX [ G2>=k *G1
fornen 3HadyeHus koadduuneHTa k @ @ b k = +1,04D00

29. BBog (3anucbk) 3HaveHns [ G2>=k *G1
koadpchuLmeHTa k G » k = +1,04000
30. BosepaT B nogmeHto Ycnosuel / f P Ycnosue 1
Peakuus 1 (n.6) G Peakuusa 1
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MpoponxeHune Tabnuuybi .1

32. AktnBmnsauusi nogmeHo Peakumnsa 1

2 3 4
31. lNMepexoa k noameHto Peakuusa 1 Ycnosue 1
@ P Peakuus 1

» MpuceauBaHue 1
HakonneH. cTon

[lna BBOOA peakuun Ha 3agaHHoe yCcroBue HeobXoamMMo:

- aKTMBM3MpoBaTb nogmeHto NMpucBamBaHue 1 yCTaHOBUTbL BUA peakumm
Ha HC, ncnonb3ysa KHOMKK, Kak onucaHo B n.n.13-15, 18-29;

- BEpHyTbCcA B noameHto lMpucBaMBaHue/HaKonsieHne U YCTaHOBUTb
3HayeHne uaet ansa napameTpa HakonneH.

33. Boibop onuun HakonneH.

NMpucBanBaHue 1
| » HakonneH. cton

34. AKTMBM3aUMSA crimcka 3HauYeHun on-
umn HakonneH.

MpucBanBaHue 1
| » HakonneH. < cton >

35. Bblbop 3HauYeHus onuuu
HakonneH. 13 cnucka

MpucBanBaHue 1
| » HakonneH. < nger >

36. Beog (3anuck) 3aHa4yeHus onumm
HakonneH.

MpucBanBaHue 1
| » HakonneH. wupert

37. Bosspat B nogmeHto Ycnosue1 /
Peakuus 1

C
OG@G@

YcnoBue 1
| » Peakumsa 1

Bo3MoXHO OTKMOYeHWe uHaMKaumMm cumeona «!» npu dukcaumm

HCA1.
38. Bbibop onuun HC1 otobp. ' !’ @ @ [ HC1 oTo6p.’ !’ )
, > na

39. AKTnBM3auus cnmucka aHadeHun on- ( HC1 oTo6p. ' !’
umn HC1 otobp. !’ a p <pa>
40. Bbibop 3Ha4eHus onumm [ HC1 oT106D.° !’
41. BBop (3anucb) 3Ha4YeHusa onuum ( HC1 oto6Dp. ' 1’

HC1 oToGp.’ !’ a P D HeT

[lna Bo3BpaTa B OCHOBHOE MEHK KHOrMKa G Ha)kMmaeTcsa Oo
NosIBIIEHNSA COOTBETCTBYIOLLEN NHOMKauuM Ha akpaHe XKKW.

41



NMPUNOXEHUE [. 3Hakono3nuMOHHbIEe KOAbl COCTOSIHUSA

B 3HaKONO3MUMOHHBIX KOAAx COCTOSAHUS OTODpaXkaeTcs OTCyTCTBUE
nmbo Hanuume cobbITU, coaepXaHue KOTopbIX npuBedeHo B Tabn.d.1,
A.2. OTcyeT no3vumm Koga MpPOM3BOAUTCHA MO UHAMKATOPY CrneBa Ha-
npaeso. OTcyTcTBME COOLITUS WMHOMLMPYETCA 3HAKOM «-», Hanuune —

3HAKOM «X>».

Tab6nuua 1.1 3HaKONO3ULIMOHHBLIN KOO COCTOSIHUS CUCTEMbI U3MEPEHUN

MopsakoBbIN

HOMEp CogaepxaHue cobbiTus Coobehue
nosnummn Ha uHguKaTope
koga

1 Hanwnuyne HewiTaTHOW cuTyauuu 1 HC1

2 Hanuyve HelwiTaTHOW cUTyauun 2 HC2

3 Hanuyve HewwiTaTHOW cuTyauumn 3 HC3

4 Hanvune HewTtatHom cutyaumm 4 HC4

5 Hanuyve HelwiTaTHOW cuTyauun 5 HC5
OTkas pacxogomepa, nogkntoyeHHoro kK |[OTkas NP1

6 nmnynbCcHomy Bxoay 1

7 OTka3 pacxogomepa, NnogkrtoyeHHoro K |(OTkas MP2
UMNYNbCHOMY BXoay 2
OTkas pacxogomepa, noakntoyeHHoro kK (OTkas NP3

8 UMnNynsLCHomy Bxoay 3

9 MpeBblweHne YacToTbl HA NMNYIbCHOM |lpeBbiweHne YacToThl NP1
Bxoae 1

10 MpeBbiweHWe YacToTbl Ha NMNYrbCHOM (MpeBbiweHne YacToThbl NP2
BXxoae 2

11 MpeBblWweHe YacToTbl HA UMNYbCHOM (MpeBbiweHne YacTtoThbl MP3
Bxoae 3

12 Peseps

13 Otkas NT1 unu Bbixog 3a gonyctumbli |OTkas MT1
AnanasoH TemnepaTypbl t1

14 Ortkas NT2 unu Bbixog 3a gonyctumbin |OTkas MNT2
AnanasoH TemnepaTypbl t2

15 Otkas NT3 unu Bbixog 3a gonyctumbli |OTkas MT3
AnanasoH TemnepaTypbl t3

16 Bobixog n3 pexvuma PABOTA Pexum CepBuc, Hactponka

HewucnpasHocTn npeobpasoBatenen TemnepaTypbl

CbVIKCI/IpyeMbIe TENNOBbIYNUCIIUTENEM,

n pacxopaa,
cofepXaHue UHAMKaUMU U peak-

UMM Ha 3adUKCUPOBAHHbIE HEUCNPABHOCTW B 3aBUCUMOCTU OT 3ajaH-
HbIX HACTpoeK, npmBeaeHbl B Tabn.E.1-E.3.
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Tabnuua [1.2 3HaKoNo3ULMUOHHbIN KOA4 cOCTOAHMA cuctembl TB

Mopagk.
HOMep CogaepxaHue cobbiTus Coobuuenme MprmeyaHus
nosnuum Ha nHamkaTope
koga
BbinonHeH cbpoc HaKkoNNeHHbIX
1 - C6poc HakonneHusi
3Ha4YeHUN
5 C6o1i npubOopHLIX YacoB C6on BpemeHun, Hakonne-
HUA
3 MNpownsseneHa koppekuus npubop- (MepeBon BpeMeHU B UH- Mpumey. 1
HbIX YacoB TepBane '
B apxuBe coxpaHeHa 3anucb C He-
4  |3Havallen anga nonb3oBatens uH-  |lMycTtas 3anucb Mpumen. 2

dopmaumen

MPUMEYAHNA.

. CobbiTne «lepeBoq BpemeHn B MHTepBane» UKCUpyeTcsa npu aBTo-

MaTU4ecKkoM nepexoae NpubopHbIX YacoB Ha «3MMHEE» BPEMSI Ha OOWH
yac Hasag. [py 3TOM B YacoBOW apxMB 3aHOCUTCS 3anucCb, coaepka-
L|as 3Ha4YeHNs 3a ABa NpoLUeaLlnX MHTepBana apXvBMpOBaHUS.

. CobbiTne «lycTas 3anmMcb» UKCUPYETCS NMpU aBTOMaTMYECKOM nepe-

xone npubOopHbIX YacoB Ha «feTHee» BpPeMSA Ha OAuH yac Bnepen. B
4acOBOW apXxMB 3aHOCUTCS 3annCb, CoaepKaLlas:

a) HyneBble 3Ha4YeHUs — AN NapaMeTPOB, 3HAYEHUSI KOTOPbIX PErncTpu-
pylOTCA Kak CpeOHEB3BELLEHHblIe WM Kak MpupalleHust 3a UHTepBan

apXVBUPOBaAHUS;

6) 3HauyeHVs 3a NpeablayLUn UHTEpPBaN apxXMBUPOBaHWUS — ONiS napa-
METPOB, 3HAYEHMS KOTOPbIX PEFMCTPUPYIOTCS HapacTaloLMM UTOFOM.
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NMPUNOXXEHUE E. PekomeHpaumm no yctpaHeHUO HencnpaBHoO-

cTeun
Tabnuua E.1
<!> | <!>
CogaepxxaHue « X »
MHAMKauumn B no3. 13 (14, 15) koga COCTOAHUS U3MEPEHUI
OTkas NT1 (2, 3)
Conepxatie Otkas MT unu Bbixoa 3a A0NYCTMMbIN Anana3oH TeMmnepaTtypbl
cobbITUSA
Mpwu otkase NT1 (2, 3) Mpwu otkasze NT1 (2, 3)
3agaHHble Hakonn. W nget Hakonn. W cton
HaCTPOMKK
(onumn) BknroueH NT1 (2, 3) A
tnpeo6 t1 (t2, t3) = toor: (toorz, toors)
(0]
5| o mz (M2, M3) - _
J o] =
=S| 3 | WL, ...,W6 - OCTaHOB
8 &
| ¢ THap - ocTaHoB
]
I
Tnp - nyck
Pekomernauus MpoBepuTb ucnpaBHocTb NUHMK cBsasum MT ¢ TB u cobeTBeHHo MT.
no yCTpaHeHUto
MpoBepuTb NpaBUIBLHOCTL 3adaHusa xapaktepuctuku MT.
HENCNPaBHOCTU
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Tabnuua E.2. Bo3MOXHble HEMCNPaBHOCTM KaHana naMepeHus pacxoga

BT | <>
CopaepxaHue « X »
MHONKaL MK B no3. 9 (10, 11) KoAa COCTOSAHUS U3MEPEHUI
MpeBbiweHue yactoTbl MP1 (2, 3)
CopepxaHue MpeBbiLLEHNE YacTOThI
cobbITus Ha UMNYNbCHOM BXOAe
BknwoueH NP1 (2, 3) OA
3agaHHble 23)A
HacTpOMKM m1 (2, 3) B pacueTbl W m1 (2, 3) B pacueTbl W
(onumn) BXOAUT He BXoauT
1 &
B S m1 (M2, m
(TS 1 (M2, M3) ocTaHoB ocTaHoB
x O 2 Vi (Vz, V)
5856 W ne
ocTaHoB Ansa Wi, rae ucnonb3oBanuck nokasaxus P,
s 5s | WL .., W6 OCTaHoB ( A h 1A
Qo= 0TKa3 KOTOpPOoro Gbin 3adpuKcMpoBaH)
8 § THap OCTaHOB -
©
T3 Tnp nyck -

PekomeHaaLms no
yCTpaHeHuo
HeWUcnpaBHOCTU

MN3MeHUTb 3HauyeHne Beca UMNynbea,
yCTaHOBIEHHOE B pacxogomepe u TB

MpoponxeHne Tabnuuybl E.2

CopepxaHue
nHANKaLnn

<!> (B TeueHne 3 4acos)

<!>
<!l > (yepes 3 yaca)

<!>

LK X »
B N03. 6 (7, 8) Koga coCTOSHUSA N3MEepEeHni

Otka3 NP1 (2, 3)

CopepxaHue cobbiTus

Ortkas pacxogomepa

m1 (2, 3) B pacyeTbl BXOAUT

3apaHHble Tnpos.. NMP1(2,3) 0
HaCTPOWKK Mpwm otkaze MNMP1 (2, 3
P Mpwu otkasze NP1 (2, 3) P (2,3) Mpwu otkase NP1 (2, 3)
(onuun) AOroBop. 3Hau. /
HeT peakuuu OCTaHOB HaKomnn.
cpepgHevac. 3H.
= m1 (M2, m3) OCTaHoB
OCTaHoB OCTaHoB
% V1 (V2, Vs) yepes 3 yaca
- ocTaHoB
g (ans Wi, roe ncnonb3o-
g E = W1, ..., W6 Banucb nokasaxud NP, OCTaHOB 0CTaHOB
% o % 0TKa3 KoToporo Obin 3a- Yyepes 3 yaca
o O MKCMpPOBaH
= hukcnp )
= THap OCTaHoB
3 nyck
= - nyck
8 Tnp yepes 3 yaca Y
¢ T NP1 (2,3) nyck
PekomeHgauusa no
yCTpaﬁejmo [poBepuTb LENOCTHOCTbL NHUK cBA3n TB ¢ NP 1 Hannyue nutannga MNP.
[MpoBepuTb COOTBETCTBUE PEXMMOB MMMNYNbCHBIX Bbixogos P 1 Bxogos TB.
HENCNPaBHOCTH
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MpoponxeHne Tabnuuybl E.2

<!>
CopaepxaHue « X »
nHankKaumm B N03. 6 (7, 8) Koga COCTOSIHUSA N3MEPEHUI
OTkas NP1 (2, 3)
CopaepxaHue
COBLITHS Otka3 pacxogomepa
m1 (2, 3) B pacyeTbl He BXOAUT
3apaHHble Tnpos.. NP1(2,3) 20
HaCTPOWKU Mpwu otkase NP1 (2, 3) po-
(onuwn) MNpwu otkaze MP1 (2, 3) FOBOP. 3HaY, Mpu otkase MP1 (2, 3)

HeT peakuuu

(cpegHe4ac. 3H.)

OCTaHOB HaKann.

c mi (M2, M3) OCTaHoOB
<) ocTaHoB OCTaHoB
z V1 (Vz, V) yepes 3 yaca
I
o OCTaHoB
o OoCTaHoB OCTaHoB
= Z yepes 3 yaca
g3 (ansa Wi, roe ucnonb3o- _ (ansa Wi, roe ucnonb3o-
SZ¢% W1 W6 (ana Wi, roe ucnones3osa-
2o 3 . Banucb nokasaxus MNP, Banucb nokasaxus NP,
T T o nncbk nokasanus MNP, otkas
oo 0TKa3 KOToporo Obin 3a- 6 0TKa3 KOToporo Obin 3a-
Q o KoTOporo 6bin 3acukcmpo-
2 dukcnpoBaH) dukcnpoBaH)
B BaH)
3
o THap _ ) )
38 Tnp
©
T T NP1 (2,3) nyck
PekomeHpauus
o ver aﬂel-l;lwo MpoBepuTb LENOCTHOCTbL NHUK cBs3n TB ¢ MNP n Hanuune nutaHus MP.
yerp [MpoBepuTbL COOTBETCTBMNE PEXUMOB UMMYSbCHBLIX Bbixogos MNP n Bxogos TB.
HencnpaBHOCTU

YcnoBHble 0603Ha4YeHus1, ucnonb3yemMble B Tabnuuax:

«i» — MHOEKC pacyYeTHOro 3Ha4YeHUs1 TensoThl;

«-» — peakumsi Ha cobblTe OTCYTCTBYET;
«OCTaHOB» — NMpeKpaLLeHNe HaKOMNSEHUS 3HAYEHWS;
«MycK» — BO30OHOBNEHME HAKOMMEHNs1 3Ha4YEHUS.
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NMPUNOXXEHUE X. KOoHCTpyKUMA TennoBbIYUCIUTENSA

\4

190*

1 2
VA [
/

i
N _

[ B3NIETTCPB e -
| TEMNOBBIYACINTENb / /@@ |
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1 k) | D
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125*
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I_@ B3HET 3
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F T
i
Y AN | 7
|
3
A
[ohe
| |
e o

eOOPO

4 i/ 6

(BMA cHU3Y)
* - cNpaBOYHbIN pasmep

1 — Oucnnel uHOukamopa; 2 — knasuamypa, 3 — pasbem RS-232;
4 — 2epmoee0o0; 5 — 3aanywkKu membpaHHble; 6 — KpOHWMeUH Ors Kpe-
rnneHusi Ha DIN-pelKy.

Puc.XX.1. Tennosbluucnurenb ucnonHeHma TCPB-033.
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pasvem RS-232
[ —m

1
Bl o 8 83 & 885 & 8%
Ig223022230822%
I - uwWwuwhkroIkFuWwwkIkFWW k-
n o a0 00 0o a0 a0 00 a0 4a0 J2
oo o|o|joj0oj0ojj0o/0|0|0 |0 |0 |0 |O0|OG|O
olel -+ ++4+ 444444+ 4+ 4444
oo
oo XP3
oo
( [e[e] 'd D!
GB1
XP2
+
sk2 © MA
A
\ XP14  XP8 XP7 XP6 \
MPYKAHHEIN AEpaTent nnarta TensioBblMUcnnNTeENA
GB1 - ecmpoeHHas bamapes;
XP1-XP3 - pazbembi nodkrnrodeHuss kabenet cessu ¢ MNT1...[1T3;
XP6-XP8 - paszwembi nodknrodeHusi kabenet cessu ¢ NP1...[1P3;
XP14 - peseps;
XP21 - pasbem rnodknoyeHuUss 8CmpoeHHoU bamapeu;
J1 - KOHmMakmHas napa paspeuweHus U3MeHeHuUs Karnubpo-
B0YHbIX Napamempos;
J2 - KOHmMaKkmHas rnapa paspeweHusi U3MeHeHUs1 byHKUUO-

SK1/1 - SK1/3

SK1/4

SK2

HarllbHbIX rnapamempos;

- fiepeknYyamernu pexumos pabomsi UMY bCHbIX 8X0-
0os;

- peseps (nepekndamerb 00/mKeH bbimb yCcmaHo8neH
8 MOIOXKEeHUEe «AKM.»);

- KHOrMKa repe3arnycka rnpubopa.

Puc.XX.2. Bupg c3agu 3neKTpoOHHOro mMoaysns TensoBbIMUCIIUTENA CO BCTPO-
eHHowu baTtapeen Tuna C.
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NMPUNOXEHUE U. Cxema nogknoyeHnsa TennoBbIiMUCNTENA

TennoBbluucnuTenb
XP1 DB9 (RS-232)
1 !.'“\ 1 PT1A RXD 2
|
nTil t 3 T 2 LEAD1A TXD 3
2 —— 3 LEAD1B EGND 5
4 . /L 4 | _PT1B RTS |7
5 SHIELD CTS 8
. XP2 XP6 nP1
1 H ¥ 1 PT2A PULSEL | 1 BbIX.MMM.+
nr2| © 3 —12 LEAD2A GND 2 BbIX.MMN.-
2 '\ ++ 3 LEAD2B
4 {4 PT2B
5 SrED XP7 np2
PULSE2 1 BbIX.uMmn.+
XP3 GND 2 BbIX.MMI.-
1 !/“\ 1 PT3A
nral © 3 ! { 2 | LEAD3A XP8 nP3
2 \/n 3 LEAD3B PULSE3 1 BbIX.UMMN.+
4 \L 4 PT3B GND 2 BbIX.MMI.-
5 SHIELD

Puc.U.1. Cxema nogkntoyeHns tennosbluucnurens «B3JIET TCPB» ucnon-
HeHua TCPB-033.
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NMPUNOXEHMUE K. NMopsaok 3amMeHbl BCTPOEHHOM GaTapeun

[na 3ameHbl gomkHa ucnonb3oBaTtbes 6atapes Tuna C ¢ coeanHu-
Tenem tuna PW10-02F. JonyckaeTcs ucnonb3oBaHne 6atapeun tuna C
C KOHTakTamu. B aTOM cny4dae K KOHTakTam yctaHasnvBaemoun 6atapen
coeaunHuTenb OOMKeH npunamBaTbed. [Npu nanke Heobxogmmo cobnto-
AaTb NONAPHOCTb CoeAMHEHNA TOKOBeAyLLMX NMPOBOAOB.

Mopsigok gencTeui npu 3ameHe 6atapewu:
- OTBEPHYTb BMHTbI U CHATb NULEBYIO YacTb KOpryca TENOBbIYUCANTENS.
- OTCTbIKOBaTb COEAUHUTENDb OTKa3aBLluen 6aTtapeun oT pasbema XP21;

- cobnogas nonsipHOCTb, NOACTbIKOBAaTb COeANHUTENb ucnpasHon baTa-
peu Kk pazbemy XP21;

- yoanuTb OTKa3aBLuyto 6aTapeto U3 Npy>KMHHOTO AepXkaTens;
- YCTAHOBUTb UCMpPaBHYHO BaTapeto B NPY>KUHHbIA AepKaTenb;
- HaXKaTb KHOMKy nepesanycka npudopa SK2;

- YCTAHOBUTb NepeMblYKy Ha KOHTaKkTHyt0 napy J2 (nepesectun npubop B
pexxvum CEPBUC);

- NpX Heobxo4MMOCTN OBHYNEHUsE HAaKONMEHHbIX 3HavyeHi ml (2,3), W1
(2,...,6), Thap, Tnp, V1 (2,3) cnegyet B meHto YCT / HakonneHue ans

napametpa CBPOC ycTtaHOBUTb 3Ha4YeHne [la u HaxaTb KHOIKY a;

- B MeHio YCT / MpubopHble Yacbl Ans napameTpa Bpemsa yctaHOBUTb
TekyLiee BpeMs 1 TeKyLLyo aaTy;

- CHAITb MEPEMbIYKY C KOHTaKTHOW napbl J2 (nepeBecTu Npnbop B pexum
PABOTA);

- YCTAaHOBUTb JIMUEBYIO 4YaCTb KOpnyca TENnOoBbIYNCITUTENA U 3aBEPHYTb
BUHTbI KpenneHunA.
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NMPUNOXEHMUE J1. TunoBble cxeMbl U3MEPUTESIbHbIX CUCTEM U
anropuTMbl pac4yeTa

J1.1. Cxema y3na y4yeTta notpedburtens ana cucteMbl oTonsneHns 6e3 otbopa
TennoHocutens ¢ ogHum MNP

|
|
| Cucrtema
oTonneHus
< ,:_J-.“Qz to |

Anroputmbl pacyeTta

W1 =mi(hl-h2) W4 = W1
W2=0 W5 =0
W3 =0 W6 =0

rae my =Vipg; pr =f(ty, Py);  ha=1(ty, P1); hy =1(t;, Py)

HewTaTHble cuTyauumn

HC1/Ycnoeue1/ Y1 = Y11 HC1/Peakuusil/ NpucBanBaHme1
Y11 > t2>=k +1t1 HakonneH. cTon
k =— 3,00000 NMpucBanBaHuel1 — He 3apgaHo

JononHuTtenbHble NnapameTpbl *

Mz = Vo-p2; M3 = V3zpg3,
roe p2 = f(to, P2);  p3 =f(ts, P3)

* - OOMOSNHUTENbHbIE NapameTpbl MOTYT ONpeaAensTbCs, ecnv UCMonb3o-
BaTb He3aJdeNCTBOBAHHbIE KaHamnbl U3MEpPeHUsi pacxoda u Temnepary-
pbl C Y4ETOM YK€ MCMOSIb3yEMOW CUCTEMbI pa3MeLLEHUS N3MepPUTENb-
HbIX TOYEK M MHAMKALUN U3MEPUTENbHbIX NapaMeTpoB, a Takke 3agaH-
HbIX IOrOBOPHbIX 3HAYEHUIA NapameTpoB.
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J1.2. Cxema y3na y4yeTta notpeburtens ana cucteMbl oTonsneHns 6e3 otobopa
TENSIOHOCUTENA U HeLMPKyNAUnMoHHon cuctemsl FBC npu poroBopHom 3Ha-
YyeHUU TeMmnepaTypbl XONOQHOM BOAbI

“:=O

Cucrtema
oTonneHus
< Q2 to I

0 { t
> @ i i Cucrema 'BC

Anroputmbl pacyeTta

W1 =m1(hl-h2) W4 = W1
W2=0 W5 = W3
W3 = m3(h3 - h0) W6 = W1 + W3
roe

My = Vi-p1; M3 = Vapz; hy = f(ty, P1);  hy, = f(t,, Py); hs = f(ts, P3); ho = f(to, Po);
p1 = f(t1, P1); ps = f(ts, P3); to=te; Po=Pw

HewTaTHble cuTyaumm

HC1/Ycnosue1/ Y1 = Y11 HC1/Peakumusil/ NpucBanBaHmel
Y11 > t2>=k +tl HakonneH. cTon
=—3,00000 NMpucBanBaHuel1 — He 3apgaHo

JononHuTtenbHble NapaMmeTpbl

My = Va-p2, A€ p2 = f(t2, P2)
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11.3. Cxema y3na yyeTa notpe6utens aons cuctemMbl OTONSIEHUA NpPU AOro-
BOPHOM 3Ha4YeHUM TeMmnepaTypbl XONoAHON BoAbI

———— O
I—

o@O

QO®

Anroputmbl pacyeTta

W1 =m1 (hl - ho)
W2 =m2 (h2 - h0)
W3 =0

rae my = \Vi-py; My = Vopy;
hl = f(tl, Pl), h2 = f(tg, Pz),

HewTaTHble cuTyaumm

HC1/Ycnosue1/ Y1 = Y11
Y11 5 G2>=k-G1
k = 1,04000

HC2/Ycnosue2/ Y2 =Y21 & Y22
Y21 > Gl<k +G2
k = 0,00000

Y22 5> G2<k-G1
k = 1,04000

HC3/Ycnoesue3/ Y3 = Y31
Y31 > t2>=k +t1
k = — 3,00000

t1
|
Cucrema
i oTonneHus

tz |
W4 =W1
W5 =W2

W6 = W1 -W2

p1 = f(ts, P1); p2=f(tz, P2)
ho = f(to, Po); to = tye; Po = Pys

HC1/Peakuusil/ NpucBanBaHme1
HakonneH. cTon
NMpucBanBaHuel1 — He 3agaHo

HC2/Peakumusi2/ NpucBanBaHne?
HakonneH. nagetr
MpucBanBaHne2 — G2 =k + G1

k = 0,00000
nnéo
MpucBanBaHne2 — G1 =k + G2
k = 0,00000

HC3/Peakuusn3/ NpucBamBaHme3
HakonneH. cTon
NMpucBanBaHue3d — He 3agaHo

JononHuTtenbHble NapaMmeTpbl

ms = V3-p3, rae ps = f(ts,

P3)
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J1.4. Cxema y3na y4yeTta notpedburtens ansa cMCTeMbl OTOMSIEHUSA C OTOOpOM

TennoHocuTena n naMepeHnemMm TeMmnepaTtypbl XOJI04HON BOAbI

o]

Cucrtema
BC

T B8
A fjil
p— I
Cucrema
Q t OTOIIJICHUA
> ) <2 2 [
Tpy6onpoBoa { t,
XOnoaHoOM
BOAbI

Anropmntmbl pacyeTta

W1 =m1 (hl-h3)
W2 =m2 (h2 — h3)

W3 =0

roe
Vo p2;

HC1/Ycnoeue1/ Y1 = Y11

m; = Vi-py;

w4 =W1
W5 = W2
W6 = W1 -W2

m, = p1=f(t, P1);  p2=f(tz, P2);

h]_ = f(t]_, Pl), h2 = f(tg, Pz),

HewTaTHble cuTyaumm

Y11 > t2>=k +tl

k =—3,00000

hs = f(ts, P3)

HC1/Peakuusil/ NpuceanBanme1
HakonneH. cTon

JononHuTtenbHble NapaMmeTpbl

M3 = V3-p3,
roe ps = f(t3, P3)
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J1.5. Cxema y3na y4yeTa Ha TenynoMcTO4YHUKe NpyU OrOBOPHOM 3Ha4eHUU TeM-
nepatypbl XoNnoaHoOM BoAbl

LQl 'tl > Moparowmmn
N4 Tpy6onposopg
s
:
E Q, L < O6paTHbIN
S < Tpy6onpoBop,
g
2 / ‘
Q3 t3 4 MoANUTOYHbLIN
\ Tpy6onpoBog,

Anroputmbl pacyeTta

W1 =mlhl-m2h2 W4 =W1
W2 =m3h0 W5 = W2
WwW3=0 W6 =W1-W2
roe mp = Vi-pg; M2 = Vop2;, M3 =V3zpz;

h]_ = f(t]_, P]_); hz = f(tz, Pz); ho = f(to, Po);

p1 = f(ty, P1);  p2=1(t, P2); ps =f(ts, P3)
t0 = tXB; P0 = PXB
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J1.6. Cxema y3na y4yeTta notpedburtens ansa cMCTeMbl OTONSIEHUA C OTOOpOM
TENSIOHOCUTENSA NPU OTCYTCTBMU OTONJIEHUS U JOTOBOPHOM 3HA4Y€HUU TEM-
nepaTtypbl XONogHOW BoAbI (ANA ABYXTPYOHOW HELMPKYNALUOHHON CUCTEMbI
MBC B MexxoTonuTenbHbIA Nepuoa)

= ]
T B0
Ql t1
—
Cucrtema
rBC

e e

N

Anropmntmbl pacyeTta

W1 =m1(hl - ho) W4 = W1
W2 = m2(h2 — h0) W5 = W2
W3 =0 W6 = W1 + W2

rae my = Vi-pg; Mz = Vapy;
hy = f(t;, P1); ha =1(t;, P2);  ho = f(to, Po);
p1 =f(t1, P1); p2=f(t2, P2)
to =twe; Po=Pxs

JononHuTtenbHble NapaMmeTpbl

M3 = V3-p3,
roe ps = f(tg, Pg)
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J1.7. Cxema y3na y4yeTa Macc B Tpex TpybonpoBoaax

(]

Q, t

Anropmtmbl pacyeTta

W1=0 W4 =0
W2=0 W5 =0
W3 =0 W6 =0
m1 = Vi-py; Mz = Vop2; M3 =V3zps,

roe p1 = f(ta, P1);  p2=1(to, P2);  p3=f(ts, P3)
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J1.8. Cxema y3na y4yeTta notpedburtens Ansa cMCTeMbl OTONSIEHUA C OTOOpOM
TENSIOHOCUTENA U OTAENbHbIM onpeaeneHneM TenoTbl, U3pacxof4o0BaHHOM
Ha otonneHue n NBC, npu AOroBoOpHOM 3Ha4YeHUN TeMnepaTypbl XON04HOMN
BOAbI

\;= O
‘@'? BOO
p— ]
Cucrema —» Cuctema 'BC
oTonneHus
QX i 2
< >
Anroputmbl pacyeTta

W1 = m1(h1 - h0) W4=W1-W2 (W)

W2 =m2(h2 - h0) W5 = W3 (Woronnetue)
W3 =m2(hl - h2) W6 = W4 — W3 (Wrgc)

nmoo

W1 =m2(hl-h2) W4 =W1 (Woronnetue)
W2 =(ml1l-m2)(hl-h0) W5 = W2 (Wrgc)

W3 =0 W6 = W4 + W5 (Wrc)

roe My = Vi-p1;, My =Vapy p1=1(ty, P1);  p2=1(tz, P2)

hy = f(t;, P1);  hy=1(tz, P2);  ho =1(to, Po); to = txe; Po = Pxs
HewTaTHble cuTyauum
HC1/Ycnoeue1/ Y1 = Y11 HC1/Peakuusil/ NpucBanBaHmne1
Y11 > t2>=k +tl HakonneH. cton
k =—3,00000 NpucsauBaHue!1 — He 3apgaHo

JononHuTtenbHble NapameTpbl

m3 = V3-p3,
roe ps = f(ts, P3)
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J1.9. Cxema y3na y4yeTta notpedburtens Ansa cMcTteMbl OTOMSIEHUSA C OTOOpOM
TENSIOHOCUTENA U HEeLUMPKYNAUMOHHOM cuctembl FBC ¢ otaenbHbIM y4yeToM B
cucteme N'BC npu noroBopHOM 3Ha4YeHUU TeMnepaTypbl XONI04HON BOAbI

O

-

Q1 *tl

crema Cuctema 'BC
oTonneHus
AR FZ |
< >
Anroputmbl pacyeTa
W1 =m1l(h1l-h0) W4 =W1-W2 (Wrc)
W, =m2(h2 - hO0) W5 = W3 (Wrgc)
W3 = m3(h3 - hO) W6 = W4 - W5 (WOTOI'U'IeHVle)
roe My = Vi-p1; My = Vapy; Mg = Vipg;
p1 = f(ts, P1); p2 = f(t2, P2);  ps = f(ts, P3);
hy = f(ty, h, = f(t2, P2); hs = f(ts, P3); hye = f(txe, Pxs);
P1);
tO = txa; PO = PXB
HewTaTHble cuTyauum
HC1/Ycnoeue1/ Y1 = Y11 HC1/Peakuusil/ NpucBanBaHme1
Y11 > t2>=k +tl HakonneH. cTon
k =—3,00000 NMpucBanBaHuel1 — He 3apgaHo
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NMPUNOXEHUE M. MNMpumep nporpaMMHON HACTPOMUKM TENSOBbI-
yncnutTens Ansa aBToMaTtM4eCKon CMeHbl an-
ropuTMa pacuyeTa Tenna npu nepexoge oT
OTONUTESNIbHOIO K MEXOTONMUTENTIbHOMY CE30HY
M obpaTtHo.

1. B MexoTonuTerbHbIA Ce30H (MpX OTCYTCTBUM OTOMMEHUS) TENITOHOCU-
Tenb anga NBC B Tennocucteme ¢ apymsa TpybonposogamMm MOXeET Mo-
AaBaTbCA Kak Nno nNpsiMomMmy, Tak M no obpaTtHomy Tpybonposoay. Npwu
Hanu4um B obpaTHOM TpybonpoBOAe KOHTPONMpPyeMon TenrocucTeMbl
(pnc.M.1) pacxopomepa NP2 peBepCMBHOro UCNOSTHEHUS C ABYMS UM-
NyrbCHO-4aCTOTHbIMX BbIXO4aMW BO3MOXHa OpraHu3auus yyeta Ten-
nonotpebneHuns, Kak B OTONUTESNbHbIN («3UMHUAY), TaK N B MEXOTONMU-
TenbHbIA («NETHUN») CE30H C aBTOMATUYECKMM MEPEXOLOM Ha COOT-
BETCTBYIOLLMIA aniropuTM pacyeTa.

Pacxogomep yctaHaBnuBaetcs B obpaTHbI TpybONpoBOA Taknm
obpasom, 4ToOblI NpAMOE HanpaBreHMe NOTOKa Ans pacxogomepa CoB-
nagano c HanpasneHveMm NoToka B TpybonpoBoae B OTONUTESNbHbIN Ce-
30H. Beixogbl 1 1 2 pacxogomepa NP2 HacTpavBatoTcs anga paboTbl B
YacToTHOM pexume. [Npu 3aTom BbiIxoa 1 HacTpamBaeTcs Ha PopMupo-
BaHWe WMMYNbCOB MNPWU OBWXKEHUU TEMMOHOCUTENSA TOMbKO B MPSMOM
HanpasreHun (namepeHune pacxoga Q2), a BbIxoq 2 — NpU OBUXEHUN
TENNoHOCUTENS TONBbKO B OBpaTHOM HanpasreHun (M3amepeHue pacxo-

aa Q3).
TennoBbluMcnIUTenb
XP6 XP7 XP8
XP1 XP2
o | 1]
{ -
Q1
o —>
Moparowmmn >
Tpy6onpoeon Nd
NP1 nT
o Cucrema % Cuctema
2 t, oTonneHus ”l IBC

Qs
O6paTHbIN 4 np2 MnT2 {

Tpyb6onposop, Q2 < Q3
——— ] =i

Puc. M.1. Cxema y3na yyeta Ans TensiocucTtemMbl C AByMA TpybonpoBoaamm
M aBTOMaTU4YECKOW CMEHOM anropumtmMma pacuyeTta Tensia npu nepe-
XxoAe OT OTONMUTESNIbHOro K MeXOTONUTEeNTbHOMY CEe30HY U 06paTHO.
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2. B TennoBblMuCAMTENb BBOOUTCS YHMBEpPCAnbHbIN Habop «3agaHHbIX»
dopmyn pacyeTta notpebnsemoro Tenna Ans oTONUTENbHOMO U MeXo-
TOMUTENbHOrO CE30HOB:

W1 =m;:- (h1 = ho);

W2 = mg- (hz2 — ho);

W3 =mz- (hz = ho), hz = hy;

Wy = W3 - Wy,

W5 = W3;

Weg=W,;+Ws=W; -W,+Ws;.

Kpowme TOro, B TB 3apatotcs paBeHcTBa t3 = t; n P3 = P,. [Npu atom:
my = Vi-p(t1, P1);
m2 = Va-p(tz2, P2);
m3 = V3-p(t3 = tz, P3 = Py).

Tak kak B OTONUTENbHbBIA CE30H HanpaefeHne NoToka B obpaTtHOM
TpybonpoBoge COOTBETCTBYET MPSAMOMY HarnpasfieHUIo MoToka Ans
pacxogomepa B 3TOM TpybonpoBoae, TO U3MEpeHHOe 3HadeHue pac-
xoda anga obpaTHoro HanpasneHusa notoka Qs 6yaet pasHo Hyno. Mpu
3TOM 3Ha4veHus obbema V3, maccoBoro pacxoga Gz, Mmaccbl mz 1 Tenna
W3 Takke paBHbI HYII0.

CnepoBaTtenbHo, notpebnsemoe B Tennocucteme Tenno 6yger
BbIYNCNATBLCS MO «3UMHEN» popmyne:

Wes =W — W5,
roe W1 — KOnMYecTBO Tenna B NpsiMOM Tpy6onpoBoae;
W, - KONMMYeCcTBO Tenna B ob6paTHoM Tpybonposoae
NP1 NPSIMOM HarnpaBfeHUn NoToKa.

B mexoTonuTenbHbIi CE30H HarnpaBrieHne noTtoka B obpaTHOM
TpybonpoBoae COOTBETCTBYET OOpaTHOMY HanpaBfeHu noToka Ans
pacxogomepa. [lpn aToM 3Ha4yeHna pacxoda Ans NPSIMOro Hanpaene-
Hus notoka Q,, obbema V,, maccosoro pacxoga G,, maccbl m; u Ten-
na W, Takxe paBHbl HYM0.

CnepoBaTtenbHo, noTpebndemoe B Tennocucteme Tenno oGyaer
BbIYMCNATLCA MO «JIETHEN» hopmyre:

We =W + W3,
rae W, — konmyecTBo Tenna B NpsiMOM TpybGonpoBoae;
W3 - KonmyecTBO Tenna B obpatHom TpybonpoBoae
npun o6paTHOM HanpasfeHUN NOTOKa.

3. MNMpun HeobxoanmMocTn nHAMKaUMM npusHaka nepexoga TB ¢ «3MMHero»
anropuTM pacyeTa Ha «JieTHuA» B TB gomkHa ObiTb 3agaHa HewTar-
Has cuTyauma c ycrnosuem dukcauumn ee Hanuuma G3 > G2. NMpusHak
nepexoga OyaeTt ykasbliBaTbCA B 3HAKOMO3ULMOHHOM KOAE COCTOSHUSA
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CUCTEMbI U3MepeHu npu cukcaumm gaHHon HC. MNpu obpaTtHom nepe-
xofe npusHak byaeT cHUMaTbCs.

Kpome TOro, Ans Kaxaow HewTaTHOW CuUTyauuu, yCTaHaBrvBae-
MOWM nonb3oBaTenemM, OOMMKHbI 3a4aBaTbCs YCNoBUA ouKcauumn ee Ha-
nn4Yns B TENMOBbIMMCNUTENE B Criegyowem Buae:

Yx =¥Yx1 & ¥Yx2,

roe Yx1 — ycrnoeue, 3aaaBaemoe Mo yCMOTPEHUIO NMoNb30BaTeNs;

¥Yx2 — ycnosue, 3agaBaemoe obsi3aTenbHoO, AN OTONUTENbHOMO
(G3 < G2) unu mexoTtonutenbHoro (G3 > G2) ce3oHa.

4. lNepeveHb HEOOBXOAMMbIX HACTPOEK B 3N1EKTPOMArHUTHOM pacxogomepe
«B3JIET 3P», yctaHoBneHHOoM B o6paTHbin Tpybonposog (MP2), n B
Tennosblyucnutene mcnonHeuma TCPB-033 gna obecne4yenHunsa aBTo-
MaTU4YEeCKOW CMEHbI anropuTtma pacyeTta nNnpuBeaeH HuxXe.

4.1. AnnapaTHasa HacTponka pacxogomepa: 3agaTb akTUBHbIN pexum pabdo-
Thbl ANA YHMBEpPCasibHbIX BbIXOAOB 1 1 2.

4.2. lNporpamMMmHas HaCTpownKa pacxogomepa:
a) 3agatb pexmnm paboTbl yHMBEpPCarbHbIX BbIXOA0B 1 1 2 — YacTOTHbIN;

0) 3agaTb HasHayeHue curHana yHuBepcanbHoro Bbixoga 1 — Pacxop
NPSAMOM;

B) 3a4aTb Ha3Ha4YeHWe curHana yHmBepcanbHoro Beixoga 2 — Pacxop o6-
paTHbIN,

r) 3agaTb YPOBEHb CUrHana yHuBepcarsnbHbIX BbIX040B 1 U 2 — AKTUBHbIN
ypoBeHb « HU3knm»;

A) YCTaHOBUTb OAMHAKOBbIE 3HA4YeHMsA Ko3dbduumeHToB npeobpasoBaHms
BbIxogoB 1 n 2 (Kp1 v Kpy) .

4.3. AnnapaTtHasi HacTpouKa TennoBbIYUCINTENS:

a) 3agaTb NacCuBHbIA pexum paboTbl MMMNYSIbCHO-YACTOTHbLIX BXOAOB, YyC-
TaHoBuB nepekntodatenm SK1/1 — SK1/3 B nonoxeHune «lacc.»;

6) yctaHoBUTb nepekntodatens SK1/4 B nonoxeHne «AKT.».
4.4, [NporpaMMHast HacTpownKka TenNoBbIYUCIUTENS:

a) yctaHoButb B MeHio YCT / Pacxop 3HayeHMe nacCcuBHbIW N4 napa-
meTpa Bxop ot NP2 (3);

0) yctaHoBuTb B MeHio YCT / Pacxop 3Ha4yeHne HU3KUM AN napameTpoB
AxT. ypoBeHb NP2 (3);

B) 3agaTb oamHakoBble 3HayveHus ons NP2 Kp n NP3 Kp B meHio YCT /
Pacxop;

r) yctaHoBuTb B MeHio YCT / Pacxop 3HavyeHWe HeT peakuuu 45 napa-
meTpa Mpu otkase NP1 (2, 3);

A) yctaHoBuTb B MeHo YCT / TemnepaTtypa 3Ha4yeHus:
- Ona t2 npeo6: t2 uswm;
- Onsa t3 npeo6: t2 npeoo;
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€) 3agaTb paBHble 3Ha4vyeHus ans P2 abe n P3 abc B meHto YCT / [laBne-
Hue;

X) ycTaHoBUTb B MeHto YCT:
- Bbluncnexnune G3 no NP3;
- ®opmynbl, HC 3apaHHbIe;

n) B MmeHo YCT / HewTaTHble cuTyaumm 3aath YCNOBUS N peakumn B CO-
oTBeTCTBMM C Tabn.M.1.

B Hactporikax HCS5 BO3MOXHO OTKMNKOYEHME MHOMKAUUM CUMBONA
«!'» npu cmkcauum HC. Onsa yero B meHo YCT / HewTaTHble cutya-
uun / HCS5 napametpy HC5 otobp. ’ ! ’ cnegyeTt yctaHOBUTL 3Ha4YeHne
HeT.

K) B MmeH0 YCT / PacuyeTHble hopMynbl BBECTU (DOPMYIbl pacyeTa Konu-
yecTBa Tenna:

W1l=m1l- (hl-h0);
W2 =m2 - (h2 - hO0);
W3 =m3: (h3 - h0);

W4 =W1-W2;
W5 = W3;
W6 = W4 + W5.

4.5. MNogkniounTb yHMBEpPCarnbHble BbIXOA4bl PAacXogOMEPOB K KOHTaKTHbIM
Konogkam Tennosbluncnntens (puc.M.1):

- BbIxoa1 NP1 — kK KoHTakTHOM Konoake XP6;
- BbIxoa1 NP2 — k KoHTakTHOM Konoake XP7;
- BbIxoa?2 NP2 — k KoHTakTHOM Konoake XP8.
4.6. MNpeobpasosatenun temnepatypbl MNT1 n MNT2 NOgKMOYMTE K KOHTAKT-
HbIM Konoakam XP1 n XP2 cooTBeTCTBEHHO.

Tabnwuua M.1

HanmeHoBaHue napameTtpa YcTraHaBnuBaemoe 3HavyeHue

HewrTaTHasa cutyauus HC1 (dukcmpyeTtcs B TeHEHNE OTONUTENBLHOIO CE30HaA)

Ycnogue 1 Y1=Y11 & Y12

YcnoBue 1 / Y11 tl<k+t2* k = 3,00000 *
YcnoBue 1 / Y12 G3<k +G2 k =0,00000
Peakuusa 1 / NMpucBanBaHue 1 He 3ajaHo *

Peakuus 1 / HakonneH. cron *

HewrTaTHasa cutyauus HC2 (dukcmpyeTtcs B TEHEHNE OTONUTENBLHOIO CE30HA)

YcnoBue 2 Y2=Y218&Y22

YcnoBue 2 / Y21 G2>=k *G1* k = 1,04000 *
YcnoBue 2 / Y22 G3<k+G2 k =0,00000
Peakuus 2 / MNMpucBauBaHue 2 He 3ajaHo *

Peakuus 2 / HakonneH. cron *
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MpoponxeHne Tabnuuybl M.1

HanmeHoBaHue napameTpa

YcTraHaBnuBaemoe 3HavyeHue

HewrTaTHasa cutyauusa HC3 (dbukcmpyeTtcs B TedeH

ne MexXoTOMUTENBHOro ce3oHa)

Ycnosue 3 Y3=Y31 & Y32

Ycnosue 3 /Y31 Gl>=k* k = 143,500 *
Ycnosue 3 /Y32 G3>=k +G2 k = 0,00000
Peakuusa 3 / lNpucBamBaHue 3 He 3agaHo *

Peakuus 3 / HakonneH. cron *

HewrTaTHasa cutyauusa HC4 (dukcmpyeTcs B TedeH

ne MeXoTOoMUTENbHOro ce3oHa)

Ycnosue 4 Y4 =Y41 & Y42

YcnoBue 4 /Y41 G3>=k* k = 143,500 *
YcnoBue 4 /Y42 G3>=k +G2 k = 0,00000
Peakuuna 4 / NpucBanBaHue 4 He 3agaHo *

Peakuus 4 / HakonneH. crton *

HewTatHasa cutyauua HC5 (dukcupyetcs ans otobpaxeHus CMeHbl anroputma **)

YcnoBue 5 Y5 =Y51

YcnoBue 5 /Y51 G3>=k +G2 k = 0,00000
Peakuus 5 / MpucBanBaHue 5 He 3agaHo

Peakuusa 5 / HakonneH. naet

* - MOXeT ObITb YCTAHOBMNEHO APYroe 3HayeHWe Mo YCMOTPEHWUIO MONb30-

BaTenAa.

** - MpM CMEeHe anropuMTMa pacyeTta Tenna ans oTonUTEeNbHOro ce3oHa Ha
anropuTMm pacyeTa Tensna gnsg MexoTonuTernbHOro cesoHa (Npw BbINOS-
HeHun ycnosuda ¥51) B nos3vummn 5 3HaKONO3ULIMOHHOIO KoAda CUCTEMBI
n3MepeHun wunHguumpyetca cumson «x» (tabn.[.1). MNpu obGpaTtHom
CMEHe anropuTMa pacdeTa Tenna MHAuKauus CMMBOIA «X» B NO3vumm
5 npekpawiaeTcs.

NMPUMEYAHUE. Bce HacTponku TENmnoBbIMUCINTENS BbIMNOSHAKT-

ca B pexume CEPBUC npu yctaHOBNEHHOM NepeMblyke Ha KOHTaKTHOWM
nape J2 (pnc.XX.2).

ApxaHrenbck +7 (8182) 45-71-35
AcTpaxaHb +7 (8512) 99-46-80
BapHayn +7 (3852) 37-96-76
Benropog +7 (4722) 20-58-80
BpsiHck +7 (4832) 32-17-25
BnagmBocTok +7 (4232) 49-26-85
Bonrorpag +7 (8442) 45-94-42
EkatepuHbypr +7 (343) 302-14-75
Wxesck +7 (3412) 20-90-75
KasaHb +7 (843) 207-19-05
Kanyra +7 (4842) 33-35-03

cauT: vzljot.pro-solution.ru | an. noyra: vzi@pro-solution.ru

Mo Bonpocam npoaax u noaaepxku obpawiantecs:

KemepoBo +7 (3842) 21-56-70 Hosocubupck +7 (383) 235-95-48
Kupos +7 (8332) 20-58-70 Owmck +7 (381) 299-16-70

KpacHogap +7 (861) 238-86-59 Open +7 (4862) 22-23-86
KpacHosipck +7 (391) 989-82-67 OpeH6ypr +7 (3532) 48-64-35

Kypck +7 (4712) 23-80-45 MeHsa +7 (8412) 23-52-98

TNvneuk +7 (4742) 20-01-75 Mepmb +7 (342) 233-81-65
MarnuToropck +7 (3519) 51-02-81 Pocros-Ha-[oHy +7 (863) 309-14-65
Mocksa +7 (499) 404-24-72 PsasaHb +7 (4912) 77-61-95
MypmaHck +7 (8152) 65-52-70 Camapa +7 (846) 219-28-25
Ha6.YenHb! +7 (8552) 91-01-32 CankT-MeTepbypr +7 (812) 660-57-09

Hwx.Hosropopa +7 (831) 200-34-65  Capatos +7 (845) 239-86-35

TenecoH: 8 800 511 88 70

Coun +7 (862) 279-22-65
CraBpornonb +7 (8652) 57-76-63
CypryT +7 (3462) 77-96-35
TBepb +7 (4822) 39-50-56
Tomck +7 (3822) 48-95-05
Tyna +7 (4872) 44-05-30
TiomeHb +7 (3452) 56-94-75
YnbaHoBck +7 (8422) 42-51-95
Ydba +7 (347) 258-82-65
Xabaposck +7 (421) 292-95-69
YensibuHek +7 (351) 277-89-65
Apocnasnb +7 (4852) 67-02-35
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