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B HacTosiLLemM AOKyMeHTe onncaH NopsifoK UCMOMb30BaHNS MO Ha3Ha-
yeHuto Tennosbluucnutena «B3JIET TCPB» aHeproHesaBMCUMOro uc-
nonHexnst TCPB-033 moandukauun TCPB-03.

B cBs13M C NOCTOsIHHOM paboTon NO YCOBEPLLUEHCTBOBaHMIO nNpubopa B
TENnoBbIYMCIIUTENE BO3MOXHbBI OTINYMS OT HaCTOSILLErO PyKOBOACTBA, He
BNUAIOLLME HA METPONOrMyeckue XapakTepucTuUKM N (PyHKUMOHamNbHbIE
BO3MOXHOCTW npubopa.

MEPEYEHb MPUHATbIX COKPALLEHNIN
KK - kngkokpmucTanimyeckmin MHOMKaTop;

HC - HeluTaTHasa cuUTyauus;

MNP - Npeobpa3soBartenb pacxoaa;

nT - NpeobpasoBaTenb TeMNeparypbl;
B - TENNIOBbIYUCINTEND;

o - 3KCNNyaTaunoHHasa SOKyMeHTauus.

NMPUMEYAHUE. Bua HanmeHoBaHUA U 0OO3HAYEHUS, BbINOSTHEH-
HOro B TEKCTE U Tabnumuax »upHbIiM WwpudTom Arial, Hanpumep, Hakon-
neHue, COOTBETCTBYET €ro oTobpakeHnto Ha aucnnee npubopa.



1. SKCMNYATAUNOHHbLIE OrPAHUYEHUA

1.1. Bkcnnyataums TennoBbIYUCIIUTENSA OOMKHA NMPOU3BOAUTBCS B YCOBUSAX
BO3OENCTBYIOLLMX (DAKTOPOB, HE MpPEeBbIalLWmMX JONYCTUMbIX 3HAYEHUN,
OroBOpeHHbIX B M.1.2.3 YacTu | HacTosLLLEero pykoBOACTBa NO JKCnsyaTa-
uun.

1.2. HeobxoanmocTb 3aWMTHOrO 3a3emMreHns npmbopa onpeaensieTca B CoOT-
BETCTBMM C TpeboBaHuAMK rnaebl 1.7 «[1paBun ycTponcTBa anekTpoycTa-
HOBOK» B 3aBMCUMOCTM OT Hanps>KEHUS1 MUTAHUS U YCITOBUI pa3MeLLEHMS
npunbopa.

1.3. MonHuesawmTta obbekTa pa3melleHns Npnubopa, BbINMONTHEHHAs! B COOTBET-
cTBUMM C «HCTpyKUMEN No yCTPOMCTBY MOMHME3ALLNTLI 30aHUN, COOpYXe-
HAA M NPOMBILLMIEHHBIX KOMMYyHMKaumny CO153-34.21.122-2003 (yTBeEp-
»aeHHou Mpukazom MunaHepro Poccun Ne280 ot 30.06.2003) npenoxpa-
HSieT Npubop OT BbIX0Aa U3 CTPOSA MPU HarMYMM MOSTHUEBBIX Pa3PSA0B.

1.4. TpeboBaHUs K yCrnoBMsaIM 3KCMyataumm M BblGOpY MecTa MOHTaxa, npu-
BEOEHHbIE B HACTOSILLEN SKCMyaTaunoHHON AokyMeHTaumn (31), yunTbl-
BalOT Hanbonee TUNMYHbIE PaKTOPbI, BAMAIOLLIME Ha paboTy TENNoBbIYMC-
nutens.

Ha obbekTe akcnnyatauumM MOryT CYLLECTBOBaTb WM BO3HWKHYTb B
NpoLiecce ero akcnnyataumMm akTopbl, He nogaarLimMecs npeaBapuTerb-
HOMY MPOrHO3Y, OLIEHKE MM NPOBEPKE, U KOTOPbIe NPON3BOANUTENL HE MOT
y4yecTb npwu paspaboTke.

B cnyyae nposBneHusa nogobHbIX hakTopoB cneayeT HauTu MHOe Me-
CTO 3Kcnsyatauumu, rae aHHble hakTopbl OTCYTCTBYIOT UMW HE OKa3biBaloT
BNUsHWA Ha paboTy nagenus.



2. MEPbIl BE3OINACHOCTMHU

21.

2.2.

2.3.

24,

K pabote ¢ usgenvem gonyckaeTcs 06CNyX1BalOLLMIA NepcoHar, 03HaKoM-
NEHHbIV C SKCMyaTalMOHHON AOKYMEHTaUmen Ha usaenve.

Mpy noaroToBke M3oenus K UCNonb3oBaHMIO A0MkHbI cobntoaatbes «Mpa-
BUIlA TEXHUYECKON SKCMyaTauumn 3MeKTPOyCTaHOBOK MOTpedutenen» u
«MexoTpacnesble npasuna no oxpaHe Tpyaa (MNpasuna 6eszonacHoOCTK)
Npu1 SKCnyaTaunm 3NeKTpOyCTaHOBOKY.

Mpn oBHapyxeHnn BHeLLHero nospexaeHus Tennosblumcnutens (TB) ero
cnenyeT OTKMAYUTE UM 00paTUTbCS B CEPBUCHBIN LIEHTP UK pernoHarb-
HOe NpeacTaBUTENbLCTBO ANA ornpenerieHns BO3MOXHOCTWU AarbHeunLen
akcnnyarauuu TB.

B npouecce paboT no MOHTaxy, NyCKOHaNaake Ui peMOHTY TENNOBbIYNC-
nUTens 3anpeLlaeTca: MCNonb30BaTb HeUcnpaBHbIE 3NEKTPopaanonpu-
Bopbl, 3NEKTPONHCTPYMEHTLI NMMBO 63 NoAKMYEHNS NX KOPMNYCOB K Maru-
cTpanu 3almMTHOro 3a3eMreHunst (3aHyneHus).

BHUMAHMUE! lNeped noOkno4YeHUEM K Mazucmpasnu 3auumHo-
20 3a3emsieHus1 ybedumbcsi 8 omcymcmeuu HarnpsikKeHusi Ha Hel.



3. NOAroToBKA K UCTMOJIb3OBAHUIO

3.1. MNoaroToBKa K MOHTaXy

3.1.1.

3.1.2.

He ponyckaetca pasmelleHve TB B ycnoBusix, He COOTBETCTBYHOLLNX
n.1.2.3 4acTu | HacTosLLEro pykoBoACTBA MO AKCNyaTauuu.

Mpwn BbIGOPE MecTa pa3melleHus TB cneayeT yunTbiBaTh:

- ANuHY Kabenen ceasn TB — npeobpasoBatens pacxoga (MP) n TB — npe-

obpasosatenb Temneparypbl (MT);

- HeobxogmMmMocTb obecneyeHns ceoboaHoro goctyna K TB;

- HeOQONYCTUMOCTb pasMellieHnst TB B6nM3n UCTOUYHUKOB Tenra, Hanpumep,

ropsiunx TpyGonpoBOaOB;

HeXXenaTenbHOCTb Hanuuusa Kanatollero Ha TB koHgeHcaTta nubo Xxuako-
CTU C NpOXoAsLLIMX TpyBonpoBoaoB.

[ns cumTbiBaHMSa napameTpoB ¢ TB Heobxooumo BHeLlHee OocBeLlle-
Hue.

3.1.3. TpaHcnopTupoBka TB K MecTy MOHTaxa LOrmkHa OCyLLeCTBNATLCH B 3a-

BOZCKOM Tape.

Mocne TpaHcnopTupoBkn TB K MeCcTy yCTaHOBKM Npu OTpuLaTenbHON
Temneparype U BHECEHUS €r0 B MOMELLEHME C NONOXUTENBLHON Temnepa-
Typon BO msbexaHune KoHAeHcauun Bnarn Heobxoammo Bblaepkatb TB B
yrnakoBKe He MeHee 3-X YacoB.

Mpun pacnakoske TB npoBepuTb €ro KOMNEKTHOCTb B COOTBETCTBUN C
nacrnopToM 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.

MopkntoveHne npeobpasosarenein pacxoda u npeobpasosarenen Temne-
paTtypbl K TB npov3BoaMTCA B COOTBETCTBUM CO CXEMOMW MOAKMOYEHUS
(pnc.N.1) n pacnonoxeHvem KOMMYTALMOHHBLIX SfIEMEHTOB Ha nnate
(pnc.2K.2).

PasgenaHHble 1 06ny>KeHHbIe KOHLbI CUrHanbHoro kadens MNP co CTOPOHbI
TB nogkrnoyalTCca K COOTBETCTBYIOLLIEN OTBETHOW YaCTU KOHTAKTHOW KO-
noakun TB. Pasagenka n nogkntodeHne akpaHa He TpebyeTcs.

KoHubl curHanbHoro kabensa MNT co ctopoHbl TB nogkntoyaTcs K COoT-
BETCTBYIOLLIE OTBETHOW YaCTU KOHTaKTHOM konogkn TB.

Kabenn no BO3MOXHOCTM KpensaTcs K CTeHe. [Ans 3almTbl OT MexaHude-
CKUX MOBPEXOEHUA peKoMeHAyeTCs curHanbHble kabenu pasmeliatb B
Tpybax, pykaBax vnm kopobax (MeTannmyeckux, nnacTtMaccoBbiX U T.4.).
[onyckaeTtca B ogHon Tpybe (pykaBe, kopobe) pasmellarb HECKOMNbKO CUT-
HanbHbIX Kabenen.

CurHanbHble kabenu, ecrnvm OHM MPONIOKEHbl He B METarnmn4yeckon
TpyGe, pykaBe unn kopobe, He pekomeHayeTcst npoknaabiBatb 6nvke 30
CM OT curnoBbix kabenewn gpyroro obopygoBaHus. [onyckaetcsa nepece-
KaTb ux nog yrrom 90°.

HE [OIMNYCKAETCA kpenumb kabenu k mpyb6onpoeody ¢ men-
Js1oHocumenem!



3.3. BBoa B akcnnyarauuio

3.3.1.

3.3.2.

MyckoHanagoYHble paboTbl NPOM3BOASATCA NpeacTaBUTENSIMU OpraHun3a-
LMK, MMeloLLEeNn NpaBo Ha NpoBedeHWe ykasaHHbIX paboT, nnbo npeacrta-
BUTENSIMU NPeanpuUsiTUs-u3roToBuTens.

lMepen BBOOOM B 3KCMnyaTaumnio NPon3BecTn KOHUrypmposaHue TB:

BBECTM anropuTMbl pacyeTa, hopMyrbl KPUTEPUEB U peakUMii Ha HellTaT-
Hble CUTYyaL N PYHKLIMOHUPOBAHNS;

BKIMKOYUTb MNPOrpaMMHO HeobxoauMMble KaHanbl U3MEepeHus pacxoga wu
Temneparypbl, YCTaHOBUTb 3HAYEeHWs NapamMeTpoB COYHKLMOHMPOBAHUS,
cooTBeTCTBYLWMe nogcoeanHeHHbIM MNP v IMT;

- BbINOMHUTL NPOYME HEOOXOANMbIE HACTPOMNKM.

3.3.3.

3.3.4.

Mo okoH4YaHWM — onnombuposaTtb TB B cooTBeTcTBUM € /.

Mpumep BBOAA YCTAaHOBOYHbLIX MApaMeTPOB 4151 O4HON U3 BO3MOXKHbIX
KOH(purypaumin TB (aBToMaTu4eckoe nepekrnoveHne anroputMoB pacyeta
ANSA OTONUTENBHOMO / MEXOTONUTENBHOIO ce3oHa) NpueeadeH B NMpunoxeHnn
M.

I'IpM NOAroTOBKE M3Aenus K UCNOMNb30BaHUIO AOMKHO ObliTb MPOBEPEHO!:

npaBunbHocTb yctaHoBku MNP n MNT B COOTBETCTBMU C BbIOPAHHbIM anro-
putmom pabotbl TB. CooTBeTcTBME npeobpasoBaTtensi HOMEPY U3Mepu-
TeNbHOro KaHana 4aHHoOro napameTpa MOXHO NPOBEPUTL MO NOACOEANHE-
HWIO K COOTBETCTBYIOLLIEMY 3fIEMEHTY KOMMYTaUun Ha nnate TB;

NOAKITHOYEHME OOMONHUTENBHOrO 0BopPyAOBaHUSA (KOMMNblOTEPa, Mogema 1
T.0.) B COOTBETCTBUN C BbIOpaHHOM CXEMOM.

Tennosbluncnutens «B3JIET TCPB» npu nepBom BKIIOYEHUN MK Nocne
ANUTENBHOrO NepepbiBa B paboTe rotoB K aKcnnyaTaumum (npu oTcyTcTBUm
OTKa30B N HELUTaTHbIX CUTyauui B CUCTEME) NOCIE:

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.NM.);

- 30-MWHYTHOrO NporpeBa PacxoLoMepOoB.

3.3.5.

Mpn HeobxogumocTn otnpaBku TB B MOBEPKy MM PEMOHT HeobXxoamMmo
OTBEPHYTb BUHTbI KpensneHus nuueson Yyactu kopnyca TB. OTcoegunHuTb
NLEBYIO YacTb Kopryca OT 3afHEeN U OTCTbIKOBATb OTBETHbLIE YacTW KOH-
TaKTHbIX KOMOAOK C CUrHanbHbiMK Kabensamu oT nnatel TB. Jluuesyto
yacTb koprnyca TB ¢ anekTpoHHbIM MOoAynemM ynakoBaTb AN TPaHCMNOPTuU-
POBKW.



4. YNNIPABNEHUE TENNOBbLIYUCIIUTEJIEM

YnpaeneHne paboTon TennoBblYUCHUTENS B PasfUYHbIX peXumax
MOXET OCYLLECTBMNATLCA C KraBMaTypbl C MOMOLLbIO CUCTEMbI MEHIO U
OKOH WHAMKALUMW pasHOro YpoBHSA, oTobpaxaemblx Ha aucnnee, nnbo c
MOMOLLBIO MEPCOHarNbHOrO KOMMbOTEpPa MO MocnefoBaTerlbHOMY MHTEp-
dency RS-232.

4.1. Pexxumbl ynpaBrneHus

Pexum ynpaeneHus TENNOBbIYMCNNTENEM — 3TO YPOBEHb AOCTYyNa K
NHOpPMaLMN N BO3MOXHOCTU U3MEHEHUS NapaMeTpPoB (PYHKLMOHMPOBA-
Husa TB.

Pexum ynpasneHusi 3agaetca KomObuHauumen Hanuumst / oTCyTCTBUSA
3aMblKaHMsa C NMOMOLLbIO NepeMblyek ABYX KOHTaKTHbIX nap J1 un J2, pac-
nonoxeHHblx Ha nnate TB (MpunoxeHne XK puc.XK.2). CoorBeTcTBrE
KOMBMHaLUA pexxrMam ynpasneHus npuesedeHo B Tabn.1, rge «+» — Ha-
nn4me 3aMblKaHNs KOHTAKTHOW Napbl, @ «-» — OTCYTCTBUE 3aMblKaHWs1.

3amMblkaHne KOHTakTHOM napbl J1 paspeluaer mogudmkaumio kanmb-
POBOYHbBIX MapamMeTpoB, KOHTAKTHOM napbl J2 — (PyHKUMOHamNbHbIX napa-
METPOB TENSOBbIYNCINTENS.

Tabnuua 1
KoHTakTHasa napa

Pexum ynpasneHus I 12 HasHauyeHune pexuma
PABOTA - - SKCnIyaTaumoHHbIA PEXUM

CEPBUC _ + Pexum nogrotoBku

K 3Kkcnnyaraumm
HACTPOMKA + _ Pexum HacTponkn
1 NOBEpKn

4.2. Cncrema vHankKauum

4.2.1.

4.2.2.

[ns ynpaBneHns TeNnoBbIYUCIIUTENEM C KIaBMaTypbl UCMNOMb3YeTCst MHO-
roypoBHeBasi cuctema meHio (MpunoxeHune A), cocTosiLas U3 OCHOBHOIO
MEHIO, MEHIO 1 OKOH MHAMKALMMW, codepKallmx KoMaHAbl Uy napameTpbl.
CocTaB U CTPYKTYypa OCHOBHOIO MEHIO, MEHIO M OKOH MHAMKAUUW onpege-
NSATCS YCTaHOBNEHHBIMU PEXMMOM YrpaBeHns TEMMOBbIYUCIIUTENEM.

OKHO MHOMKauMM OCHOBHOrO MeHto (puc.1) cogepxunt 06o3HaYEHNS NyHK-
TOB MEHI0, KOTOpPble pacnornaratoTCsa B OQHOW CTPOKe, U KypCcop nog OgHUM
13 Hux. OQHOBPEMEHHO B OKHE MHAMKALUUW OCHOBHOIO MEHIO MOXET OTO-
BpaxaTtbcs He 6ornee 4-x 0603HAYEHMI MYHKTOB MEHIO, KOTOpPble MOryT
CMeLLaTbCs BNEBO MW BNpaeo.



\MBP[M3M YCT APX MH®|OTKN'
| A

- —

Kypcop

Puc.1. Bug okHa nHAMKaumMm OCHOBHOIO MEHI0.

B cocTaB OCHOBHOrO MeHI0 BXOASAT CMEAYLLNE MEHIO:

- MBP — «[Mosepka» (MHauumpyetcs Tonbko B pexume HACTPOWMKA);

- U3M — «MN3mepeHuny;

- YCT — «YCcTaHOBKWY;
- APX — «Apxu1BbI»;
- UH® — «NHdopmauus»;

- OTKI — «OTKNOYEHMEY.

4.2.3.

4.2.4.

B pexume PABOTA nepeyeHb oTODOpaxaemblX OKOH MHAMKAUMWA MEHIO
MU3M, a Takke BO3MOXHOCTb nepexona n3 meHio UI3M B OCHOBHOE MEHIO
3aBMCUT OT YCTAHOBIIEHHOro 3Ha4yeHusi napameTpa OTo6p. MeHKo (nor-
Hoe, manoe, 6e3 HacTp.).

Mpn ycTaHOBNEHHOM 3Ha4YeHUN MNOJSTHOE OTODBPaXaTCS BCE BO3MOX-
Hble ons pexuma PABOTbI okHa nHankaumm 1 BO3MOXEH nepexoq, B OC-
HOBHOE MEHIO.

[Mpn ycTaHOBMEHHOM 3Ha4YeHWM Manoe OTobpaXkatoTCA TONMbKO OKHa
nHankauumn napameTtpos ml(2, 3), t1(2, 3) npeob, W1(2,...,6), Bpems,
THap, Tnp, CoctosiHne n OTOOp. MeHIo. [Nepexoq B OCHOBHOE MEHHO
HEBO3MOXEH.

[Mpn ycTaHOBNEHHOM 3Ha4YeHU 6e3 HaCTp. OTODOPAKATCH Te XKe OK-
Ha UHOMKaUWK, YTO U NPU 3HAYEHUN NOJIHOE, KpOMe OkHa OTOOp. MeHHo.
Bo3moxeH nepexoq B OCHOBHOE MeHH0. [1py 3TOM NU3MEHUTb PEXUM UHOU-
Kauunm MeH Henb3s. [Ana nsMeHeHus pexuma nHamvkaumm Heobxogumo
nepentu B pesxum CEPBUC nnu HACTPOWIKA.

YcTaHoBIEHHOe 3HadeHve napameTpa OTo6p. MeHto He BnusieT Ha
nugukaunio B pexxkumax CEPBUC n HACTPOUKA.

Mo ymon4yaHuio npuv Bbinycke npubopa M3 npousBodcTBa napameTp
OTOOp. MeHI0 MEeET 3Ha4YEHNE NOSHoe.

Kypcop B OKHax MHAMKAUWMW YKa3blBaeT Ha BblOpaHHbIA MYyHKT MEHI0, Ha-
MMEeHOBaHMEe napameTpa NMbo paspsa pedakTupyemoro yucna. Mecto
pacnonoXxeHuss U opma Kypcopa 3aBuUCAT OT Buga mHdopmaumu, OTo-
Opaxaemon B OKHEe MHOMKAUMK, U COCTOSIHUSI YCTaAHOBMEHHOro psaoM C
KYpCOpOM (Haf, KypCOpOM) NyHKTa MeHIO (napameTpa):

- A - BO3MOXEH nepexon K MeHto / OKHY HMXXHETO YPOBHHA;

- BO3MOXEeH nepexon K MeHHo / OKHY HUXXHEro ypoBH4A, BO3MOXXHa MoAu-

hrKauma napameTpa, BbINONHEHNE KOMaHb!;
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AT~ (MepLaroLLmMii Kypcop) - BO3MOXHa MoaudmKkaums 3Ha4YeHns1 paspsiga
YMCINOBOro NapameTpa, anemeHTa hopMynbl pacyeTa Tenna, ycrnoBus Unu

peakuun Ha HewTaTHyto cutyaumto (HC).

4.3. YnpaBneHue c KnaBuatypbl

4.3.1.

43.2.

a)

Knaenatypa TB obecnedvBaeTr BO3MOXHOCTb ONepaTMBHOIO ynpaBreHns
OKHaMW MHAMKaLMK C Lienbio NPOCMOTPa TEKYLLNX 3HAYEHUIN U3MEepPAEMbIX
N YCTAHOBOYHbLIX MapameTpoB, apxMBOB, a Takke BBOAA YCTaHOBOYHOW
NHpopMaLmn.

Kpome Toro, nmeercs BO3MOXHOCTb C KrnaBuaTypbl BbINOMHUTL Ha-
CTPOMKYy KoHTpacTHocTn aucnnes XK. HacTtponka KOHTpacTHOCTU J0cC-
TyrHa TOMbKO MNPY MHANKALMM OCHOBHOMO MEHIO.

Knaesumatypa TB cocTouT M3 LWIECTW KHOMOK, 0603Ha4yeHne n HasHa4e-
HMe KoTopbIx NpuBeneHo B NpunoxeHun b.

BBoa 3Ha4YeHUn yCTaHOBOYHbIX NapaMeTpOB:

B MeHto YCT nu6o UHP kHonkamu @ @ BblOMpPaeTCs HYXXHbIN

MYHKT MOAMEHI0 N HaXKMMaeTCA KHOMKa a;

6) ANs penakTMpOBaHWA 3HaYeHWs1 NapameTpa KHOMKamu @ @ Bbl-

BupaeTcsa (ecnu 31O TPEOYETCA) HYXKHbIN YMCIOBON MHAEKC (MOPSiAKOBbIN

HOMep nNpeobpasoBaTensi) U HAXKMMAETCs KHomMKa a:
€CNn YMCNOoBOe 3HaYyeHVe napameTpa yCTaHaBMMBaeTCs NopaspsiaHo, TO

nocne HaxaTusi KHOMKM a NnosiIBNAETCA MHOMKaUMS Kypcopa l Ha
MecTe cTapllero paspsga MHAMUMpyemMoro uucrna. MisameHeHue 3HaveHus
paspsifia YMCNoBOro napameTpa NpPoM3BOANTCS C NMOMOLLIbH KHOMOK @
@; nepemelleHre no paspsgam udmcna (obecneyeHne oTobpakeHus

pa3psiAoB YMCna) — C NOMOLLbIO KHOMOK : @ Mockonbky Ha auc-
nnee XKW gns napametpos Kp, Gpor1(2,3), Qamor1(2,3) (puc.A.5), k
(MpunoxeHne ') ogHOBPEMEHHO OTOOpPaXalTCsl HE BCE paspsidbl YMcna,

TO KHOMKM @ @ HaXKMMatoT 4O Tex rnop, noka Kypcop l He Oy-
[EeT YyCTaHOBIEH Ha MecTo Tpebyemoro paspsiga Yncna;

€CIln 3Ha4YeHne napameTpa BbI6VIpaeTCFI M3 CNuMckKa, TO Nocrne HaxXaTtuna
KHOMKN 4acCTb CTPOKM 3aKrto4yaeTcA B YrioBble ckobkn. KHorkamm

@, @ npon3BoanNTCA BbI60p 3Ha4YeHnda napameTpa U3 Cnncka,
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B) BBOZ OTPEAAKTMPOBAHHOMO 3HA4YEHUsI NapameTpa NPOU3BOANTCS HaXaTUeM

KHOMKN , OTKa3 OT BBOAA HOBOINo 3Ha4Ye€HUA — HaXaTtunem KHOIMKU

r) nepebop OKOH MHAMKaUMW MapaMeTpoB MPOU3BOAUTCS KHOMKaMU @

4.3.3. YcTaHoBka hopMyrnbl pacyeTa Tenna:

- B MeHio YCT kHornkamu @ @ BblbMpaeTcs NyHKT Pac4yeTHble

dopMynbl 1 HaxXMmaeTcs KHOMKa a Mocne nosiBNeHUst MHAMKaLMK
napametpa W1 ansi KOppeKTUPOBKM MHOULMPYEMON (DOPMYribl CHOBA Ha-

XNMMaeTCA KHOrkKa . [NosiBneHne nHankKaumm YrioBbIX CKODOK, orpa-
HU4YMBarKLWMX YaCTb CTPOKN, O3HAYaEeT nepexon B peXumMm penaktnpoBaHUA
COOEeP>KMMOIro CTPOKK;

- KHOMKamu @ @ BblOMpaeTcs HyxHasi opmyna pacyeta W1 unm
3HauyeHune 0. Ecnun He TpebyeTcsa peaakTpoBaHWE YMCIOBbIX MHOEKCOB B

BblGpaHHOI ¢hopMyre, TO OCYLLIECTBISIETCA €€ 3anuCb: KHOMKY a Ha-

XKUMaOT ABaXadbl. ,D,J'Iﬂ 3anucu 3HadeHus 0 KHOMMKY G Ha>XMMaloT OaNH
pas;

- AN UBMEHEHUSI 3HAYEHNS1 MHAEKCOB MacCbl M U 3HTanbnMu h HaxumaeT-
cA KHomka G MHoukaums yrnoBbIX cKODOK npekpallaeTcs 1 nosiBnsi-
eTcs Haukaums kypcopa - . KHonkamu @ @ Kypcop - nepe-

MeLlaeTcs K TpebyeMoMy MHAOEKCY, 3aTeM KHOMKaMu @ @ ycTa-
HaBNMMBAETCSA HY)XHOE 3HayeHWe uHAaekca. 3anucb OTpPedaKTUPOBaHHOM

hopMyrnbl MPOM3BOAUTCS MO HAXKaTUIO KHOMKM

AHanornyHbiM 0bpas3oM ycTaHaBnMBalTCA OpMyrbl pacyeTa Ans
W2 (3, 4, 5, 6). Nepexon, k nuankaumm W2 (3, 4, 5, 6) ocywiecTenseTcs

KHOMKamMmu

BBoa ycrnosuin HeluTaTHbIX CUTYyaUnin U peakuMi Ha HUX OCYLLEeCTBISA-
eTcsa aHanormyHbiM obpasom. lMpumepbl BBOA4a OpMyn pac4yeTa, ycTa-
HOBKM ycnosun n peakumin Ha HC npusegeHsbl B MpunoxeHnsx B u .

4.3.4.HacTporka aBToMaTU4eCcKoro nepexoaa Ha «3MMHee» U «IreTHee» BpeMs

Bkntountb / OTKNHOUUTE OYHKUMIO aBTOMAaTUYECKOro nepexoda Ha
«3UMHEE» N «IeTHee» BpeMsi MOXHO B pexume PABOTA Tonbko B nepu-
0f, «3UMHEero» BpemeHu. [ns BKIYeHUs OyHKLMM aBTOMAaTUYECKOro ne-
pexoga Heobxoanumo B MeHio YCT / NMpubopHble Yacbkl 48 napameTpa
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JleTHee BpemMs yCTaHOBUTb 3HAYEHME pa3peLueHo, OM1s OTKIHYEHMUS
YHKLMM — 3Ha4YeHUe 3anpeLueHo. [1opsaok Cnonb3oBaHWst KHOMOK — Kak
BN.4.3.2.

[aTbl aBTOMaTM4eCKOro nepexoda Ha «3uMHee» U «JieTHee» BpeMs B
TeKyllemM rogy MoXHO onpenenutb, Boibpas B MeHio UH® nyHkT JleTHee

BpeMs 1N ABaKObl HaKaB KHOMKY

,D,J'IFI oripegeneHna gartbl nepexoaa Ha «3MMHee» U «feTHee» BpeEMA B
npegbiaywmnx nnun nocregyrlmnx rogax HeobxoamMmo:

- HaXaTb KHOIMKY a

’
N
N

- nocne nosABneHna nHoukaumm Kypcopa

wonana ) (W] (€] (3],

- MOBTOPHO HaXaTb KHOIKY a

YyCTaHOBUTb Tpebyemblit roa

4.3.5.CHpoc HaKOMMEHHbIX 3HAYEHNI

Ans obHyneHuns (B pexxuime CEPBIUC) uncnoBbiX 3Ha4eHU napameT-
poB m1(2,3), W1(2,...,6), THap, Tnp, V1(2,3), E1(2,..,6), T HC1(2,..,5),
TMNP1(2,3) Heobxogumo B mMeHio YCT / HakonneHuwe ana napametpa
COpocuTb HaKOMJ. 3HAYEHUs YCTaHOBUTb 3HAYeHWe Aa U HaxaTb KHOM-

Ky n Mpn 9TOM MHAMKALMS 3HAYEHNA Aa CMEHUTCH MHOUKAUMEN ...,
a 3atem — caen. [Nopssiaok NCnonb3oBaHUS KHOMOK — Kak B M. 4.3.2.
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4.4. NMpocmoTp apxmBoOB

4.41.

YacoBon, CYTOYHbIA N MECSAYHBIA apXMBbl TEMMOBLIYUCAUTENS UMEKOT
OOVHAKOBYHO CTPYKTYPY M CoaepaT KpOMe COXPaHEHHbIX apXMBHbIX 3anu-
cen Takke bydepHbIn HaKonUTENb AaHHOro apxmBea (puc.2).

ByepHnbili Hakonumersb

Bpems (Tekyws.) | i Okma uHdukayuu daHHbIx
09:24 24.07.2008 [ 6ypepHozo Hakonumens

Bpewms (apxuB.) : OkHa uHOuKauuu
. l«——  apxusHol sanucu N |
08:59 24.07.2008 } (mocnedHeli o epemeHu

4 ; COXpaHeHuUsl)

A A

Bpems (apxmB.) | OKHa uHAUKayuu
07:59 24.07.2008 [ apxusHoii 3anucu N-1

g

v i OkwauWoukauuu |
Bpewms (apxuB.) i apxusHoli 3anucu 0

11:59  22.07.2008 [+ (camoupanned
) i i 110 8pEMeHU COXpaHeHUs)

Puc.2. CTpyKTypHas cxema 4acoBOro apxuvBsa.

4.4.2.

BydepHbIii HakonuTenb NpeaHasHa4YeH A XpaHeHusi B TeYeHne Te-
KyLLLEero MHTepBana apXvMBUPOBaHWS HaKannMBaeMblX 3HAYEHWU apXvBU-
pyeMbIX NapPaMETPOB C LieNb0 MX MOCIEAYIOLEro COXPaHeH sl B BUAe 3a-
MMCK MO 3aBEPLLIEHNIO MHTepBara apXMBUPOBaHNS.

CocTaB OKOH MHOMKAUMW apXMBHOW 3anucyu 4acOBOro, CYTOYHOro u
MECSIYHOro apxvMBoB, a Takke BycepHOro HakonuTens oguHakoB. B yaco-
BOM apxvBe OOMOMHUTENBHO MMETCSA OKHA MHAUKAUMW peakumni Ha OTKas
npeobpasosatenen pacxoga NP1, NP2 n MNP3.

[ns nepexona k TpebyeMomy apxuy (4acoOBOMY, CYyTOYHOMY, MECAYHOMY)

Heobxoanmo B MmeHio APX (puc.A.3) kHorkamu @ @ BblOpaTh
HaMMeHoBaHWe cooTBeTcTBytowero apxuea (Yac, CyTt, Mec) n HaxaTb

KHOMKY a Mpu atom Ha gucnnee XKW nosiBUTCS OKHO MHAMKaALMN
Bpems (TekyLy.) BydepHoro HakonuTens ¢ TeKyLMMU (HA MOMEHT OTKpbI-
TUS1 OKHA) BpEMEHeEM B (hopmMate «4acbl : MUHYTbI» 1 AaTton (puc.3).
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TKoH.-1

Bpems (Tekyw.)
(apxus.)

XXXX XX XX XXXX

8peMsi meKyu.
(apxus.

HoMep

dama mekyu,
3anucu Y

(apxus.)
3

CocrT. cuctembl

k00 cocm.cuc. TB
CocTosiHue

KOO cocm.cuc. usmepeHul

3
W4 (5,6)

Fox
XXX, XXX

3
m1 (2,3)

3
t1 (2,3) npeo6

T
XXX, XXX

°Cc
XX, XX

k3

THap
XXX, XX

Tnp 4

XXX, XX

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

l‘
(XX, XX)

3
TNP1(2,3)
XX XX

ll
(XX, XX)

3
AN Mpwu otkaze NP1 (2,3) *
Bud peakuuu Ha omka3s

* - omobpaxkaemcsi moribKO 8 4aCO8OM apxuse
Puc.3. CTpyKTypa OKOH MHaMKauum 6ydepHoro Hakonutens (apxmBHOM 3anucu).

Mopsagok npocMoTpa AaHHbIX BydepHOro HakonuTenst U 3anucen ap-
XVBOB MokasaH Ha puc.b.1.

4.4.3. Ina npocmoTpa COAEPKMMOro BydepHOro HakonuTens HeobxogmMmMmo npu
oTODOpaxeHUn okHa uvHAavKauun Bpemsa (Tekyuw.) (puc.3) HaxaTb KHOMKY

@. Mocne vero HaunHaeTcs oTobpaxeHne okHa TKoH.-1 (puc.4).

Bpemsi omkpbimusi okHa

TkoH.-1  09:24:37
12 24.07.2008
Homep gpopmupyemoii  Hama omkpbimusi

3arucu

15
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Puc.4. OkHo nHaukaumm «TKOH.-1» 6ycepHoro Hakonutens.



444,

44.5.

MepemelleHne No OkHaM UHAMKaLMM TEKYLLIMX 3HAa4YEeHMI NapaMeTpoB

B HaKkonuTtene BbINOINMHAETCA C NOMOLLIbIO KHOMOK )
I'Iepexo,u, K OKHY MHOUKaunn BpeMﬂ (TeKyLU,.) M3 OKHa MHAnKauuun na-

pameTpa unmn okHa TKOH.-1 NPOMCXOAUT MO HAXKaTUK KHOMKU @ ans
BO3BpaTa K OKHY MHOWKaLWW, U3 KOTOPOro OblN BbIMOMHEH NEepexod B OKHO

Bpems (TekyL.), HEOGXOAMMO HaxaTb KHOMKY
lMepexoq K OKHaM MHAMKALUN apXMBHbIX 3anmncen BbIMOMHAETCA M3 OKHa

Bpems (TekyLly.) HakonUTENs MO HaXXaTUH KHOMKM @ Mpn aTOM BbI-
cBeuymBaeTcs okHo Bpems (apxuB.) (puc.2) nocnegHen (Mo BpeMeHu co-
XpaHeHWs1) apXUBHOW 3anncu C ykasaHneM BpeMeHu B chopmare «4yachbl :
MUHYTbI» M OaTbl OKOHYaHUA WMHTepBana apxvsupoBaHus. [lepebop ap-

XUBHbIX 3anuceit BbINOMHAETCA KHOMKamm : . Mpwn 3TOM B OKHE
Bpems (apxuB.) MeHsieTCsl BpEMS U iaTa OKOHYaHUS! MHTepBarna apxuBu-
poBaHMSA.

Mopsagok NpPoOCMOTPa OKOH UHAMKAUMW apXMBHBIX 3arncen Takom xe,
KaK u cogep>xumoro Hakonutens. Npu aTom B okHe TKOH.-1 apXnBHOWN 3a-
NUCU NHANLMPYETCS HOMEP apXMBHOM 3anucK, a Takke Bpems B hopmarte
«4acbl : MUHYTbI : CEeKyHObI» W JaTa OKOHYaHUSA UHTepBana apxvBupoBa-
HUS.

BosBpaTr K nNpocMOTpy COAEPKUMOrO HaKOMUTENS BO3MOXEH TOMbKO
yepes meHo APX.

[na nepexoga K apxXvBHOW 3anmncu C KOHKPETHLIMU BpEMEHEM 1 JaTOou CO-
XpaHeHnsa HeobxoamMmo:

npu otobpaxeHnn okHa Bpemsa (apxuB.) (nnbo okHa Bpemsa (TekyL.) Ha-

KOMUTENs) HaXaTb KHOMKY ;

N
-

nocrne MosiBMEHUst Kypcopa - ' YCTAHOBUTb TPebyeMblil Yac, MWHYTbI,

Yuycro, mecqdl 1 rog KHorkamm (mJ, (‘J’ (6J, (QJ,

- CHOBa Ha)KaTb KHOMKY a

Ecnn apxvuBHasi 3anucb, o603HaYeHHasi ykasaHHbIM BpeMeHeM U aa-
TON COXpaHeHWsi, CyLLLeCTBYET, TO oTobpaxaeTcsl OkHO TKOH.-1 ¢ MCKOMblI-
MW BPEMEHEM 1 OATON COXPaHEHUS.

Ecnu 3apaHHble BpemMs 1 gaTta, 6onee paHHUe, Yem BpeMsi U aara co-
XpaHeHNs NepBOV apXMBHOW 3aMnnCU, TO BbIMOMNHAETCA nepexoq K nepsBoi
apXVBHOW 3anucu.

Ecnu 3agaHHble Bpemsi U garta, Gonee no3aHue, Yem Bpemsl U aata
COXpaHeHWs1 NocreqHeil apxXMBHOM 3amnucu, TO NpekpallaeTcs oTobpaxe-
Ny

HWe Kypcopa - W Hagnucu Tekyul. (apxuB.). [Ina Bo3obHOBNEHMs no-

16



4.4.6.

ncka crieqyeT HaxaTb KHOMKY a N YCTAHOBWUTb HOBbIE€ Yac, MUHYTHI,
4yncno, MecsL 1 rog.

I'Ip|/| Apyrnx 3agaHHblX 3Ha4YE€HUAX BpeMeHU U OaTtbl NPpOUCXoaunT ne-
pexo K 3arnncu, ¢ BpeMeHeM ” naTton COXpaHeHund, OnvXXanwmnmm K UCKo-
MbIM.

Ounctka apxusoB  npoussogutcst B pexume CEPBUC (nn6o
HACTPOWKA) B meHio APX / Ouuc. [Ina napametpa Ounctutb cnenyet
YCTaHOBUTb 3HAYeHME Aa U HaxaTb KHOMKY G Mpn aToM nHanKauus

Aa CMEHUTCA MHOUKAUMEN = » « HA BECb NEPUOS BPEMEHN OYUCTKN apXu-
BoB. [locre 4ero npou3onaeT aBToMaTtuyeckun nepexoq B MeHio APX.
MopsiAoK cnonb30BaHNA KHOMOK — Kak B M.4.3.2.
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5. NOPAOOK PABOTDI

5.1. BBegeHHbIN B aKCcnyarauuto TenyioBbl4NCIINTESb pa60TaeT HernpepbIBHO B

5.2.

aBTOMaTU4eCcKkoM pexvme. CUMTbIBaHWE TEKYLLMX 3HAYEHUN N3MEPSEMbIX
napameTpoB, a TakkKe COAEPXMMOro apxXMBOB MOXET OCYLLECTBATLCA NK-
60 ¢ XKKM TB, nnbo ¢ nomoLLbio NepcoHanbHOro KomnboTepa no HTep-
dency RS-232.

Mepuon obpaboTkm namepuTensHoOn MHoopmauun (nepuog obHoBre-
HVS 3HadeHnin) ana pexumos CEPBUC n HACTPOWKA coctaenser 4 c.
Ana pexuma PABOTA nepuog 06paboTku MOXHO YCTaHOBUTL B MHTEpBa-
ne ot 4 po 3600 ¢ B nogmeHo YCT / HakonneHune, BBeass COOTBETCT-
BYyIOLLIEE 3HaYeHMe Ans napameTpa Tobp pex. Pabota 6e3 nuT..

BkrntoueHne vHamkauum npomsBoguTca nobon kHonkown. [Mocne Haxatus
Ha aucnnee oTobpaxaeTcsi OKHO MHAMKALMM OCHOBHOIO MEHHK NGO OKHO
nHankauum napametpa ml (B pexume PABOTA npu yCcTaHOBNEHHOM
3HayeHun napameTtpa OTOOpP. MeHIO manoe).

OTKNoYEeHNEe NHAMKALUN NPON3BOANTCS:

B pexumax HACTPOWKA, CEPBUC — npuHyauTensHo nocne Bbibopa B
nogmeHto OTKJ1 nyHkTa Bbikn. aucnnen n nocrenylowlero Haxarus

KHOIMKA a ;

B pexume PABOTA — aBTomatudeckn yepes 60 ¢ nocrne oKOH4YaHUa Ma-
HANYNAUUMM € KHOMKaMu NGO MPUHYAUTENbHO Kak B pexuMmax
HACTPOWKA, CEPBIC.

5.3. B TennoBbluucnutene B pexumax CEPBUAC nnu HACTPOWKA ans koH-

Tponupyemoro Tpybonposoga MOXHO 3aaaTb apxXuBMpoBaHne NMbo macchl
(T) Nn6o obvema (M3) TennoHocutens. [ns yero B meHto YCT / Pacxop
napametpy B apxuBe pacxop 1(2,3) ycTaHaBNMBaeTCA COOTBETCTBEHHO
3HayeHne macca nubo oobLEM.

NMPUMEYAHUE. B npouecce akcnnyatauum TB Bua 3agaHHOro ap-
XMBMPYEMOro napameTpa (Macca unm obbemMm) N3MeHsTb HE pekoMeHayeT-
CH, TaK Kak nocre BbIMOMHEHNA AaHHOW onepauun Ansi Bcex paHee 3admk-
CUPOBAHHbBIX apPXMBHbIX YNCMNOBLIX 3HAYEeHUN ByayT MHANLMPOBATLCHA Ha-
MMEHOBaHME NapameTpa U eanH1La U3MEPEHNS, COOTBETCTBYIOLLINE BHOBb
3agaHHOMY BUAY napameTpa apXUBMPOBaHUA. TO eCTb YMCOBbIE 3HaYe-
HUS, 3aPMKCUPOBAHHbIE B apxvMBax AN MNpexae 3adaHHOro napameTpa,
OCTaHyTCS HEU3MEHHbIMMU.

5.4. BO3MOXHO U3MEHEHWNE eaNHUL, U3MEPEHUS UHANLMPYEMbIX TEKYLLMX U ap-

XVBHbIX 3HA4YE€HM TENSOBOM MOLLHOCTM M KOnM4yecTBa TennoTbl C NOMO-
Wwpto napametpa EanHuubl Tenna B nogmeHio UH®. lNpu yctaHoBNEH-
HOM 3HadeHun [k napameTpa EamHuubl Tenna Ha aucnnee XK 3Hadve-
HUS1 TEMNMOBOW MOLLHOCTU M KONMYEeCTBa TENNOThl ByayT MHANLMPOBATLCSA
c eanHnuamu namepenns 'x/v n ', a 3Ha4eHMM Kan — ¢ eanHnuamm
namepeHuna Nkan/y v MNkan.
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5.5. [Ina obecneyeHns pabotel TB co BCTpoeHHOM GaTapen B TeueHne 4-x net

He O0nyCKaeTCA:

- 3apaBaTb 3HaveHue nepuoda ob6paboTku M3MEPUTENbHOW MHAOPMaLMK

meHee 360 ¢ anga pexvuma PABOTA;

- yCTaHaBNUBaTb aKTUBHbIN PEXMM paboTbl MMMYNbCHbLIX BXOAOB;
- yacTo nonb3oBaTtbcs nHamkaunen KKU;
- YyacTo obpawatbcsa Kk TB no uHtepderncy RS-232 (Hanpumep, ncnomnb3o-

BaTb TB B ceTn npnbopos);

- AnuTenbHo akcnnyatuposath TB B pexumax CEPBUC n HACTPOWIKA.

B Tabn.2 npuBeaeHbl 4ONYCTMMbIE 3HAYEHUS BPEMEHU UCMNOMb30Ba-
HUS MHAMKaTopa, nHTepdenca RS-232 B TeyeHre Mmecsua ¢ ydeTom obec-
neyeHnsa BpemeHn pabotbl TB He meHee 4-x ner.

Ta6bnuua 2
Ne n/n Vicnonb3yemble cpefcTaa Bpemsi paboTbl, MUH
1 Tonbko XKW 300
2 Tonbko nHTepgenc RS-232 150
3 KK 1 nHtepderic RS-232 125

5.6.

BHUMAHMUE! Bo n3bexaHne npexaeBpeMeHHOro paspsiga datapeu
TENMoBbIYNCIINTENA C aBTOHOMHbLIM MUTAHMEM He [OMyCKaeTCs WUCMOorb-
30BaHve uHTepdenca RS-232 npu ycTaHOBMIEHHOM 3Ha4YeHUn ABYyHanp.
napameTpa YnpaBneHue.

Kpome TOro, criegyer ydecTb, 4TO akcnnyatauma TB npu Temnepary-
pax, 6nNM3Knx K rpaHUYHbIM 3HaAYEHUAM OOMYCTMMOrO [uanasoHa, Takke
coKpallaeT pecypc batapew.

[Mpu BbINONHEHUN TpeboBaHWI U pekoMeHOauun pyKOBOACTBA MO JKC-
nnyatauumn BCTpoeHHas Gartapes obecneuvmBaeT LWTaTHoe (PYHKLMOHMPO-
BaHWe TENMNOBLIYMCNUTENS B TEYEHME MEXTOBEPOYHOIO MHTepBana.

OaHMM 13 Npu3HaKoB CHWXeEHUSA 3apsga 6atapen Ao ypoBHs, korga TB
npekpaTuT YHKUMOHUPOBaAHWE, SBMNSETCH HeycToMuMBas WHOMKaUMS
cumBonoB Ha akpaHe XKW (n3obpakeHne ncyesaetr U BHOBb MOSABMASET-
cq). lNocne nosiBneHnst ykasaHHOro adbdpekTa TENOBbIYNCINTENDL MOXET
npogomxatb paboTy eLle OKOro cemu gHen (Npu ycroBun, YTO He UCMOfb-
syetcsa XKKU n nHteppenc RS-232, a TB Haxogutcsa B pexume PABOTA).

5.7. 3ameHa GaTapeu OormkHa OCYLLIECTBMNATLCSA HENoCcpeacTBeHHO nepes npo-

BegeHneM noBepkun npubopa nnbo B criydae ee otkasa. [1opsigok BbINos-
HeHus onepaumi npu 3ameHe 6arapeun npmeeneH B NMpunoxeHunn K.

[Mocne BoccTaHOBNEHMS NUTaHusa TB 1 BKkNoYeHusa gucnnes Tenno-
BbIYMCNNTENSA BO3MOXHA UHAMKALMS OOHOIO UM HECKOIbKMX COOOLLIEHWI.
CopaepxxaHue coobLeHnin 1 NopsiAoK AeNCTBUIA Nonb3oBaTtesns npu nux no-
saBneHun npuseaeH B MNMpunoxexnnsax 4 n E.

[MepepbiB B 9NeKTPONUTaAHUN TEMSOBLIYUCIIUTENS HE NPUBOAUT K 0O-
HYNEHUIO HaKOMMEHHbIX K MOMEHTY NponagaHus MUTaHusa 3HavyeHun ml
(2,3), W1 (2,...,6), Thap, Tnp, V1 (2,3), nugnumpyembix B meHio U3M.
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HakonneHHble 3Ha4YeHus napamMmeTpoB COXPaHAKOTCA, a Nocrie BOCCTaHOB-
JIEHUA NUTaHnA — NpoaoINKatoT HapawmMBaTbCA.

He pekomeHayeTcsi MCcnonb3oBaTh apXvBHbIE AaHHbIE AJ1s1 OTYETOB 3a
[IHN OTCYTCTBUS SNEKTpONuUTaHns npnbopa.
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6. BOSMOXHbIE HEUCTTIPABHOCTHU

6.1.B npouecce (byHKLI,l/IOHIApOBaHVIFI TennoBblMUCIiNTeNnA nNpomn3BoanTCA auvar-

HocTuka coctoanna TB, MNP u MNT. Npn BO3HNKHOBEHMM HEMCNPABHOCTU B
pabote TB Ha ancnnen BbIBOAUTCHA COOTBETCTBYHOLLEE COOOLLEHME.

6.2. BO3HMKLLME HEMCNPaABHOCTM OTOOPaXKatoTCS:

- OQHUM Unn OByM4A BOCKINuUareribHbIMW 3HakaMu npun MHOUKaunn TeKynx

3HavYeHun n3MepdemMblX napameTpos,

3HAaKOM «x» B 3HaKOMO3MLUMOHHOM KOAE COCTOAHUA CUCTEMDbI I/I3MepeHI/IIZ
npn MHAWKaUnnM TeKylnXxX U apXmBHbIX 3HaYEeHUN n3MepsaemMblX napameT-
POB;

3HAKOM «x» B 3HAKOMO3ULIMOHHOM KO[Ee COCTOSIHUS cucTembl TB npu nH-
AVKaUUM apXUBHbBIX 3HAYEHUI M3MEPSIEMbIX NapaMEeTPOB;

COODLLEHNEM O BUAE HEUCMPABHOCTMU, MHAMLMPYEMbIM NOCHe akTMBU3a-
LI OKHa KOZa COCTOAHUA.

Bug n cogepkaHne nHaukaumMm 3aBUCUT Takke OT BMAa HEUCNpaBHO-
CTU W YCTAHOBMEHHbIX 3HAYEHUN HACTPOEYHbIX MapaMeTpoB COOTBETCT-
ByloLLero kaHana. Hactponkn kaHanos 3agatotca B MeHio YCT (puc.A.2 —
A5).

[na BbiBOAA Ha UHAMKAUMIO COOBLLEHUA O BMAAX HEUCMNPABHOCTEMN,
3ahmKCMpOoBaHHbIX B KOOE COCTOsIHMSA, Heobxoammo B MeHto U3M oTKpbITb

OKHO KOAa COCTOAHUA N aKTUBU3NPOBATb €ro, HaxkaB KHOIMKY a, nocne

Yyero KHomnkamm @ @ nepebpartb coobLueHns 06 OTMEYEHHbIX B
KOOE COCTOSIHMS! OTKa3ax U/UNN HewTaTHbIX CUTyaumsix. AHanorm4yHbIM o6-
pa3oM BbIBOOAATCS Ha MHAMKAUMIO COOOLLEHNS O BUAAX HEMCMNPABHOCTEMN,
3ahmKCMpOBaHHbIX B KOAE COCTOSHUS, NPU MPOCMOTPE apXMBHbIX AaHHbIX.

6.3. BoamOxHble HeuncCrnpaBHOCTN, HOMeEPa Nno3nLmMn Koga COCTOAHUS U BN, CO-

a)

6)

obLLeHnn Ha nHankaTope npveeaeHsl B Tabn.[d.1, a peakuun TB Ha Henc-
NPaBHOCTM M peKoMeHZauum no nx yctpaHeHuno — B Tabn.E.1, E.2.

[nsa Bbibopa Hy>KHOM pekomeHaaumm HeobxoamMmo:

orpeagenntb HamMmeHoBaHME HeWCrpaBHOCTN, 38(*)VIKCI/1pOBaHHOG B OKHEe
KOAa COCTOAHUA;

BblOpaTb Tabnuuy (Tabn.E.1, E.2), cogepxallylo COOTBETCTBYKOLLEE Ha-
MMEHOBaHMEe HencrnpaBHOCTU (CTpoka «CogepKaHne MHOMKaumMm»);

B) B Tabnvue onpegenntb ctornbdel, B KOTOPOM yKa3aHbl HACTPOMKK (onuun),

coBnagatoLme ¢ HacTporkamu, 3agaHHbIMN B TB;

F) BOCNOJ1Ib30BaATbCA peKomeHuaumeVl no yCTpaHeHN HeuncnpasHOCTU, NMpU-

BeJEeHHON B A4enke Tadbnuubl.

6.4. HencnpasHocTb lMpeBbiweHne Yactotbl NP1 (2, 3) o3Havaet, 4To npe-

BbILLIEHO O0MycTuMoe 3Ha4yeHne 4aCcToTbl Ha MMMNYyINIbCHOM BXoae TB, ko-
TOpPOEe COCTaBJIAET:

- 10 Ny — ANgA aKTMBHOrO pexvma paboTbl UMMYbCHBIX BXOAOB;
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- 100 Ny — 4Ns naccuBHOTO pexmnma paboTbl UMMYNbCHBIX BXOAOB.

Heobxogumo npoBepuUTb 3Ha4eHne Beca nMnyribCca, yCtaHoBJIEHHOE B
pacxogomepe u TennoBbIYUCTTIUTENE.

6.5. HencnpasHocTe OTtka3s NP1 (2, 3) dukcupyetcs, ecnn B Te4eHne npome-

6.6.

XyTKa BpeMeHW, COOTBETCTBYIOLLEro nepvody obpabotku aaHHbIX TB, HO
He Kopode 3aaHHOro BpeMEHW NPOBEPKN UMMYbCHBIX BXOO4OB OTCYTCTBO-
Ban curHan tpebyemoro ypoBHsi ot [1P.

Bo3aMOXHbIMW  nNpudnHamMn  domkcauum HeucrnipasHoctn [P moryt
ObITb:

- OTCYTCTBME NUTaHMs cooTBeTCTBYoLWero MNP, oT BbIxogHOro Kackaga KoTo-

poro B aKTUBHOM peXume MNoAnuTbIBaeTCcss UMMYNbCHbIN Bxog TB, Haxo-
AALLMIACA B NACCUBHOM pexmme, nmbo oTcyTcTeme cBA3n ¢ atum MP;

NacCcuBHbIV pexum paboTbl Bxoga TB (nepekntovatens SK1 yctaHOBMNEH B
nonoxexHme OFF) npu yCTaHOBMEHHOM MAacCUMBHOM pexume paboTbl Bbl-
XOOHOro Kackaga pacxogomepa.

TB Ha HeucnpaBHocTb OTkas NP1 (2, 3) B cOOTBETCTBUM C YCTaAHOB-
NEHHON peakumen cpabaTtbiBaeT B oOMepeaHOM Lukrie obpaboTkn AaHHbIX.
Peakuunsa 3agaetca npu HacTponke npubopa ns cnegytoLlero cnucka (Me-
Hio YCT / Pacxop):

- HET peaKkuum;

- AOrOBOPHOE 3Ha4YeHwue,;

- cpegHe4vacoBoOe 3HaYeHue;
- OCTaHOB HaKOMJEHMUS.

CpeoHevacoBoe 3HA4Ye€HMEe PacCUUTLIBAETCH Kak cpeaHeapudme-
THUYeckas BennynHa 3a 3 yaca 6e30Tka3Ho paboTbl B TEYEHUE NOCNEAHMX
6 yacos.

Mpwn yctaHoBke ansa napametpa YCT / Pacxopn / Tnpo.. MP1 (2,3)
3Ha4yeHus 0 npoBepka cBA3n ¢ MNP He nponssoguTcs.

BHUMAHME! [Mpn HasHayeHun peakumm TB Ha Otkas MP1 (2, 3)
cnegyeT y4uTbiBaTb, YTO KOppeKkTHad obpaboTka AaHHOW HeMcrnpaBHOCTH
BO3MOXHa:

- Nocre OKOHYaHuA 4aca, B KOTOPOM Oblnia HasHa4yeHa peakuna octa-
HOB HaKoMneHud,

- No ucteyeHnn 3-x YacoB 6e3oTkaszHon pabotbl MNP nocne HasHauve-
HUS1 peaKkL M AOroBOpPHOE 3Ha4YeHue Unn cpegHevyacoBoe 3Ha4YeHue.

HeuncnpasHocTe OTka3 MT1 (2, 3) o3HavaeT, YTO U3MEepPEHHOE 3HaYEeHne
TemnepaTypbl BbILIO 3a JONYCTUMbIE Mpedenbl UM NpousoLlen oTka3
MT. Mpn nosBREHUN NHAMKALUKN OTKa3a HeobXxoanuMo:

NpOBEPUTL MPaBUNbLHOCTb HOMWHAINbLHOW CTaTUYECKOW XapakTepUCTUKU
npeobpasoBaHns, HOMWHANbHOIO 3Ha4YeHusa conpoTuBneHua (RHom), a
Takke 3HadeHnn HmkHen (HwxkH. auan. t) u BepxHen (Bepx. auan. t) rpa-
HUUbI AMana3oHa naMmepeHnin, 3agaHHbix B TB ana MNT gaHHoro kaHana;
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- NPOBEPUTL LIENOCTHOCTb NUHUKM ¢BA3n MNT ¢ TB n ncnpasHocTb MT nyTem
MNPO3BOHKN. [1pn HEOBXOAMMOCTU YCTPaHUTL paspbiB UK 3ameHnTb [T.

Mpn oTkase ogHOro M3 gaTtyMkoB cornacoBaHHoW napbl [T gomkHa
NpoM3BOAUTLCA 3aMeHa 0bonx NpeobpasoBaTenel CornacoBaHHON Napsbl.

6.7. MNMpn oTkase BCcTpoeHHOW GaTapen nHankauusa He BknodvaeTcda. OTkalas-
was 6atapes 3ameHsieTcs Ha HoByto Toro e Tuna (Mpunoxenue K). 3a-
MeHa BaTapen B TeHEHNEe MEXNOBEPOYHOro MHTepBarna He TpebyeT nosep-
ku TB.

6.8. Bo3aMOXHble HemcnpaBHOCTU OYHKLIMOHNPOBaHWS TENMOBbIYUCINTENS, BUA
COoO0LEHNSA O HEMCNPaBHOCTYM NpuBeaeHbl B Tabn.E.3.

CoobLeHns o HeucnpaBHOCTM TB MHAMUMPYIOTCA NPY BKIOYEHUM
avcnnes.

6.9. Ecnu pgencteus, NpeanpuHATbIE B COOTBETCTBUM C YKa3aHHbIMU BbiLLE pe-
KOMEeHAAUNAMMW, He NMPUBENU K BOCCTAaHOBIEHMIO HOPpMaribHON paboTbl n3-
aenus, cnegyet obpaTtUTbCs B CEPBUCHBIN LEHTP (perMoHanbHoe npega-
CTaBUTENbLCTBO) MMM K WU3rOTOBUTEMO M3LENus Ans OnpeaeneHns Bos-
MOXHOCTU AanbHenwen akcnnyarauun TB.
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7. OBPABOTKA HELUTATHbIX CUTYALUN

7.1. HewTaTHaa cuTyauus, BO3HMKaoWwas B paboTe Tennocuctemsl, oukcupy-
etcs B TB npu BbinonHeHnn kputepusa dmkcauun HC, 3agaHHoro B Buae
dopmynbl (Mpunoxenne M. MNpu 3TOM B 3HAKONO3WLIMOHHOM KOAE CO-
CTOSIHUSA U3MEPEHU OTODpaXKaeTCcs 3HaK x, a NPW MHAMKaAUMKM namepsie-
MbIX napameTpoB — oauH (1) nnu gea (!!) BocknuuartenbHbIX 3Haka.

B 3aBucumocTn OT 3agaHHOM peakuun, B TB MmoxeT ObiTb npogormke-
HO UIM NpeKpaLLeHO HaKomneHne Tenna.

NMPUMEYAHUE.

WHankauuio cumBona ! npu HeOBXOAMMOCTU MOXHO OTKITHOUYUTL MpPO-
rpaMmHo B MeHio YCT / HewTtaTtHble cutyaumm / HCx, yctaHOBUB 3Have-
Hue HeT ansa napametpa HCx otobp. ’ ! .

7.2. Ecnn BbINOMHEHO ycroBme (buKcaumMm 1 B Ka4yecTBe peakuuu Ha HewTaT-
Hyl0 cuUTyaumto 3agaHa HakonneH. uaer, To:

- B OKHE TEeKYyLLUnX 3Ha4YeHUN n3MepdemMbiX napameTpoB MHANUNPyeTCcA OAnH
BOCKIMLATENbHbIN 3HaK,;

- NnpogomkaeTca HakonneHne W1,..., W6, m1 (2, 3), V1 (2, 3), THap;
- BKNtoYaeTcsa cooreeTcTBytowmin cHetyumk T HC1 (2,...,5).

7.3. Ecnv BbINONHEHO ycroBme oMKCauum HeLWTaTHON CUTYyaLMmM U B KayecTee
peakuun Ha Hee 3agaHa HakonneH. cton, TO:

a) B OKHE TEKYLLMX 3HaYEeHNI U3MepsieMbIX MapameTpoB MHAMUMPYIOTCS ABa
BOCKNMLLATENbHbIX 3HAKa;

0) NpekpaLLaeTca HaKoMneHne:
- THap;
- WA1,..., W6, ecnn 3apaHa onuus OctaHoB no HC gna: W,

-ml1, m2, m3 (V1 V2, V3) n W1,..., W6, ecnu 3agaHa onumnss OctaHOB no
HC gna: m,V, W;

B) BKItOMaeTcs cooTBeTCTBYOWMIA cyeTunk T HC1 (2,...,5);
r) BKnoyaercsa cyeTumk Tnp.
7.4. HewTaTtHaa cuTyaums He onKcupyeTcs B cnydae:

- OTCYTCTBUS 3a4aHHON hOPMYIbl YCNOBUS (OMKCALMM HELLUTATHOM CUTYyaLnn
(Y1 (2, 3, 4, 5) = He 3apaHo);

- UCMONb30BaHMSA HEKOPPEKTHBLIX 3HAYEHWUI MaccoBOro pacxoda B doopmyne
YCNOBUSI HELUTATHOW CUTyaLuK;

- B MEXOTOMUTESNbHbIN CE30H MPU UCMNOMNb30BaHUN «ETHUX» opmyn (Me-
Hi0 YCT / ®opmynbl, HC: neTtHue).

HekoppeKkTHbIM CUMTaeTCA 3Ha4yeHue pacxoda, AN KOTOporo crnpa-
BEASIMBO OfHO U3 YCIOBUIA:

- NpeBbILLEHa YacToTa Ha UMNynNbLCHOM Bxoae TB;
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- npomnsoLuen otkas NP n ncnonb3yetca (3agaHa nuMbo BCTynuna B AEUCT-
BME) peakuus OCTaHOB. HaKOM..

3HayeHWe napaMeTpa OCTaeTCs HEKOPPEKTHLIM 1 Mocne npuceavBa-
HUSI 3TOMY MapameTpy 3HadeHUsi No PopMyrne peakLum Ha HeLLTaTHYH CU-
Tyaumio.
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NMPUNOXEHUE A. Cucrema uHankaumu

Cuctema MeHI0O 1 OKOH, a Takke CBA3er Mexay HUMU npuBedeHa Ha
puc.A.1-A.7. lNepeyeHb 0003HAYEHUIN, UCMOMb3YEMbIX B PUCYHKaX, NpuBe-
JeH B Tabn.A.1.

Tabnuua A1
Bug anemeHTa HasHauyeHue
YCT HavmeHoBaHVe MeHIo.
OobLem HanmeHoBaHWe NOAMEHI0, NYHKTa MEHI0, KOMaHAbl U napameTpa.
X, XXX HepepaktnpyemMoe 4yMcrnoBoe 3HavyeHue napameTtpa nubo pepakTu-

poBaHne Npon3BoanTCA B APYroM OKHE.

L

MopaspsaaHo peaakTMpyeMoe YMCIoBoe 3HaYeHKs napaMeTpa.

OeHb Heldenu

3HauyeHne napameTpa ycTaHaBnuBaeTcs npubopom. Hagnucb oTo-
OpaxaeT cMbICNOBYIO CyTb NapameTpa.

< HeT >

3HavyeHne napameTpa 3agaeTcs nonb3oBaTenem nytem Bblibopa M3
cnucka. Hagnmcu B yrnoBbix ckobkax 0603Ha4YaloT BO3MOXHbIE 3Ha-
YeHns napametpa.

©

OKHO WK NYHKT MeHlo (MapameTp) UHAULMPYETCS TOMbKO B peXxume
CEPBIC.

®

OKHO Mnn NyHKT MEHIO (NapameTp) NHAMLMPYETCH TOMNbKO B pEXMME
HACTPOVIKA.

€W

OKHO MNM NyHKT MeHo (napameTp) MHAULMPYETCS B pexumax
CEPBWC n HACTPOWKA.

3HayokK O
c obo3HauyeHnem
pexuma OTCyTCTBYET

OKHO Mnu NyHKT MEHI0 (NapameTp) MHONLMPYETCS BO BCEX PEXMMAX:
PABOTA, CEPBWC, HACTPOMKA.

[c]

Mogudmkaums napametpa (NapameTpoB) UM NEPEXOL B OKHO HUMX-
HEero ypoBHS1 BO3MOXeH TOmnbko B pexxume CEPBUC.

(1]

Moaudukaumns napameTpa (napameTpoB) UNN NEPEXOA B OKHO HUX-
Hero ypoBHS BO3MOXeH Tonbko B pexume HACTPOUKA.

[cH]

Moaundcmkaumus napameTpa (MapameTpoB) UMM NEPEXOA B OKHO HIX-
Hero ypoBHs1 Bo3MoxeH B pexunmax CEPBAC n HACTPOUKA.

3HauoK D
c 0bo3HauyeHnem
pexumMa OTCYTCTBYET

Moandukauma napametpa (napameTpoB) BO3MOXHA BO BCEX PEXM-
max: PABOTA, CEPBUC, HACTPOWKA.

v , - Mepexon, No HaXkaTuMo KHOMKK a
% , < Mepexoq No HaXaTuMKo KHOMKK a
¢ Mepexoapbl MO HaXaTWK KHOMOK , @
o Mepexoabl N0 HAXaTMIO KHOMOK @, @
—— Puc. A.1 YkasaTenb nepexofa Ha ApYron pUCYHOK.
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M3M |« YCT | APX
[t fl it
Puc.A.2 Puc.A.7
MpubopHbie
<H 4achbl —>Puc.A.3

<
KH Hakonnenue |-=.'>Puc.A.3
2
<H Temnepatypa ||=.'>Puc.A.4
3
<H  [DOasnenue |=.'>Puc.A.5
3
<H Pacxop =>Puc.A.5
T [cH
Bbiuncnenue G3
\N no NP3
<no G1,G2 >
*
®opmynbi, HC @
3afaHHble
< NeTHue >
L
(- elTaTHbIe
CUTyaLum
s CH
H PacyeTHble * D
thopmynbi
3
(o CBs3b |'=.'> Puc.A.6

-] nHo
JJ?

OTKH

TennoBbluncnutenb
Bep. XX.XX.XX.XX

| BbIKn aucnneu

<

TeKywun pexmm
HauMeH. pexuma

2 H
3aBoAcKoi Homep
gooooogonua

c3

Homep o0bekTa
aoogoon

<

EavHuubl Tenna
Ox <kan>

<2

NeTHee Bpems
roa: oo

aoon

i>PecTapT HeT < pa>

L T—D OB xx.xx.xxxx

[o Bc xx.xx.xxxx

* - nopsidok 88oda pacyemHbix ¢hopMyr, ycrosull hukcayuu HewmamHbix

cumyauyul u peakyuu Ha Hux ornucaH 8 n.4.3.3, npumepsbi 88o0a - 8 lNpu-
JnioxxeHusx Bu Il

Puc.A.1. CocTtaB 1 CTpyKTypa MEHIO TennoBbIYUCUTENS.



Puc.A.1
<=|7S Wam *

<
m1(2,3) T
o 3
¢XXX'XXX ] Q13 v *
= - XXX XXX
- (2,3) npeob C 2
XXX, XX [ THC12,.5)  u ~
< XX, XX
[ Wi...6) FOx =
¢XXX’XXX [ TIP123) q "
XX XX
o Bpems XX XX XX '
OeHb Hedenu XX XX XXXX CHJ np1(2 3) F My
— 3 - H XXX XX
i 3
XXX, XX q@hXB pry
- < " XXX, XXX
- 2
XXX, XX @ h1(2,3) KI/Kr
- 3 H XXX XXX
OCTOSAHUe ¢
4_ 3HaKomno3. Koo cocm. usmep. @pXB Kr/M3
— £ _ G XXX XXX
TOGp. MeHIo 2
4_ MOJIHOEe @p1(2,3) Kr/M3
. 3 . K XXX XXX
1(2,3) M 3
H XXX XXX @nn(z,s) R Om
2 _ <H XXX, XXX
E1(2,...,6) FOx/4 Z
a XXX, XXX @t1(2,3) n3m °C
- 3 H XXX, XX
1(2,3) T/4 $
K XXX XXX @tXB oC
5 - XX, XX

* - He omobpaxaemcs e pexume PABOTA npu ycmaHO8/eHHOM 3HaYeHUU
Omo6p. meHro manoe

** . He omobpaxaemcs 8 pexume PABOTA nipu ycmaHOo81eHHOM 3Ha4YeHUU
Omo6p. meHro 6e3 Hacmp.

Puc.A.2. CocTtaB u cTpykTypa meHio «U3M».
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MpubopHbIe
yachbl

T ()2
e Koppekuusa c P
+() 00
3

JleTHee Bpems

G pa3peLieHo

< 3anpeLleHo >

) v cn
Bpems

A seroommo

Puc.A.1
—

3

<
@ YacToTa KBapl.l.aE
S rwooompmo

Puc.A.1
= HakonneHue

VAN é

Tob6p BCe pemmelIE
C MNUT. C: oan

3

c
To6p pex. PaboTta =
6e3 nurt. c: aaan

3

OcTaHoB no HC
m,V,W < W >

3

HakonneHue
naet < He naget >

3

CO6pocutb Hakonn.
3Ha4YeHMnA: HeT < ga >

ﬁ)
2]

?
2]

2]

[@
I

© 1@ 1

2]

?

Puc.A.3. CoctaB u cTpyktypa meHro «YCT / MpubopHble yacbi», «YCT / Hakon-
neHue».
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s

Puc.A.1
= Temnepatypa
T <
CH
txB (3uma) °C D
¢ a o
3
txe neto @
F—— He NpuMeHsieTcA
< NpMMeHseTca>
¢ N
=
— txB neto MecsAubl:
c /7 no 10
* oc 1CH
— txe neto C
a o
2 v
Ona t1(2,3) npeo6:
—
R
Twn NT1(2,3)
q HCX mepmodamyuka
S PrCT]
| MNT1(2,3) RHOM Om
L L
T
HwxH. gmnan. t1(2,3)°C
A +(-) LI, 1
* o
Bepx. gnan. t1(2,3)°C
A +(-) LI, 1
1(2,3) ¥ °C @
t1(2,3) poros.
\ +(-)IT [T
3
Mpu otkaze MNMT1(2,3) [CH
— Hakonn. W voet
< Hakors1. W cton >
¥ o
3aB. Homep MT1 (2,3)
< s |

v

[ins t1 npeo6:
(tiuam )
| t1 goros |
[ins t2 npeob:
[ t1 npeot |
{2 nam
L t2 poroB
[ns t3 npeob:
[ 12 npeob |
t1 npeob
t3 nam
| t3 moros |

Puc.A.4. CoctaB u cTpykTtypa meHio «YCT / Temnepatypanr.
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Puc.A.1

OdaBneHue

<

PxB ab6c. MMNa
onnoun

[CH

3 lcH]
CH

P1(2,3)a6c. MMa -
o000 a

Puc.A. 1=
= Pacxon

<

UcnonbayeTtca MP1(2,3) =
[Aa < Het >
2 q
Bxop ot NP1(2,3)
NacCUBHbIN < aKTUBHbIN >

3
AkT. ypoBeHb P1(2,3) 5
HU3KUK < BbICOKUA >

3
T npos.NMP1(2,3) ¢
anan

3

NP1(2,3) Kp wumn/n
oooan
<2 n
B apxuBe pacxon1(2,3)
o6bem < macca >

2 cH
\ G1(2,3) poroB. T/M
ooan

2]

[@

2]

a

TT T T 711

|

A

7 CH
Q1(2,3) poroB. M3y
ooongo

1 -
Mpwu oTkaze MNMP1(2,3) @
OCTaHOB HaKoTn.
cpefHedac. 3H.
[A0roBop. 3Hau.
HeT peakumm
* fcn]
m1 (2,3) B pacuyetbl W
BXOAUT < He BXOAMT >

3aB.Homep NP1 (2,3) 151
K— goooooowaon

[

I

Puc.A.5. CoctaB u cTpyktypa meHio «YCT / laBneHue», «KYCT / Pacxoa».
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Puc.A.1

= CBsa3b
paN
Ckopoctb 6ut/c
K 4800
[2400
1200
Anpec B cetn
\l oouo
3apgepxkKa oTB. MC
\m oouo
YnpaBneHue
AByHanp.
\l [ ofHoHanp.
HeT
Tvn coegmHeHunn
<H npsimoe
< MogeMHoe >
Yucno 3BOHKOB
\l ooun
UHtepBan 10 mc
K oouo
Magm Rx Ow Tx
— 4

AaH XX XX XX

Puc.A.6. CoctaB u cTpykTtypa MeHio «YCT / CBA3b».
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Puc.A.1

APX
IK;

Yac ——>

P
A 4

S .

AN

T < T

MecsiyHbIl apxue

‘ z

Cymo4HbIl apxue

Yacoeol apxue
Bpewms (Tekyw.) H OkHa uHOuKkayuu GaHHbIX
XX XX XX XX XXXX 1 6ygpepHozo Hakonumeris ;
Bpewn  (apwus) | i O unoukayuy |
XX XX XX XX XXXX :  apxueHou 3anucu N .

W e eeememecmememaaa
Bpewms (apxuB.) H OkHa uHOukayuu ;
XX XX XX XX XXXX : apxueHou 3anucu N-1
Bpewn  (apxwus) | i Owawwoukauuu i
XX XX XX XXXXXX i apxueHou sanucu 0 i

* - 1opsi0oK npocMompa apxueos rokasaH Ha puc.b.1

** - cmpyKkmypa apxugos ripusedeHa 8 pasderie 4.4

Puc.A.7. CoctaB u cTpykTypa MeHto «APX».
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NMPUNOXEHUE b. O603Ha4yeHue n Ha3HayeHue knaBuaTtypbl TB.

Tabnuua B.1

"pacuyeckoe
0bo3HayeHne

HasHadyeHune KHomkn

™)

1. MNpw BbIGOPE NYHKTa MEHIO — NepemMeLLeHne BBEPX.

2. lpwn ycTaHOBKE CUMBOSMBLHOW BENUYMHBLI — NEepeMeLLeHme No CNUCKY BBO-
OUMBIX CUMBOJTOB BBEPX.

3. lNpwn ycTaHOBKE 3HAYEHUSA YMCIIOBOW BEITMYUHBI — YBESNTMYEHUE 3HAYEeHUs
paspsaa.

4. B OCHOBHOM MEHI0 — yBenuyeHue KoHTpacTHocTy aucnsiea XXKKW.

(»)

1. Mpw BbIBOpPE NyHKTa MEHIO — NEpeMELLEHNE BHUS.

2. lNpwn ycTaHOBKE CUMBOJSTbLHOW BEIUYUHLI — MepeMeLleHne no Crucky BBO-
OVMbIX CUMBOIOB BHU3.

3. lNMpwn ycTaHoBKE 3HAYEHUSA YUCIIOBOW BEMUYMHBLI — YMEHbLLEHNE 3HAYeHUS
paspsga.

4. B OCHOBHOM MEHI0 — YMEHbLLEHNe KoHTpacTHocTu aucnnes XKA.

1. B OCHOBHOM MEHIO — NepeMeLLLEHNE Kypcopa No CTPOKE MEHIO BNPaso.

2. lMpwn ycTaHOBKE CUMMBOSIbHBIX UMW YMCIOBbIX BEMUYMH — MEpPEMELLEHne
Kypcopa Ha nore nnv paspsag 4vcna snpaso.

3. lMNpwn BbIbOpe NapameTpa — yBeNMYeHWe YMCoBOro MHaekca GyKBeHHOro
06o3Ha4eHns napameTpa.

4. B okHe BbliboOpa BpEMEHM apXMBHOM 3anuncun — Nepexod K apXvMBHbIM napa-
MeTpaM B 3anncu.

g

1. B OCHOBHOM MEHIO — NEepeMELLEHME Kypcopa No CTPOKE MEHIO BINEBO.

2. Tpu yCcTaHOBKE CMMBOMbHBLIX UMM YUCIIOBbIX BENMUYUH — MEpeMeLLeHne
Kypcopa Ha norne unu paspsa Ymicna Breso.

3. lMpu BbIOOpPE NapameTpa — yMeHbLLEHME YMCIOBOrO MHAEKCa GyKBEHHOrO
o603HaveHns napameTpa.

4. MNpy NpocMOTpe apXUBHbIX NapamMeTPOB — NEPEXOL, K OKHY Bbibopa BpemMe-
HW apXUBHOW 3anucu.

1. MNepexon B BbIBpaHHOE MEHIO / OKHO HUXKHETO YPOBHSI.
2. Bxog B pexum pefakTnposaHus napameTpa.
3. 3anucb yCTaHOBIEHHOrO 3Ha4YeHNs1 NapaMeTpa, BbIMOMIHEHME onepaLlmn.

1. Bbixog, B MeHI0 / OKHO Bonee BbICOKOro ypOBHSI.
2. OTka3 OT 3anuMcu U3MEHEHHOrO 3Ha4YeHUs napameTpa, BbIMOMHEHMS one-
paLmun 1 BbIXOA U3 PEXMMa peakTUpOBaHWSA napamerTpa.
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h 4

T

Bpems
09:24

(Texywy.)
24.07.2008

TkoH.-1 09:24:37

h 4

;

2 24.07.2008

7 N

h 4

Bpewms
08:59

(apxuB.)
24.07.2008

N

CocT. cuctembl

! OkHO uHOUKauuu

) cnedyowezo :—B—D

! apxueHoeo napamempa

TkoH.-1 08:59:59

A 4

;

1 24.07.2008

OKHO uHOuKayuu

€Y credyrowezo uHmepsana

apxueupogaHUsi

h 4

| |{CocCT. cucTeMbl

OKHO uHOuUKayuu :

cnedyrouwezo
apxusHoeo napamempa

_’
‘_

<+

?

O6o3HavyeHuUs1 Ha pUCyHKe:

- nepexo0 ro Haxamur KHOMKU @;

- rlepexoO 10 Ha>Kamuro KHOrKuU @;

- nepexo0d ro Haxamur KHOMKU @;

- nepexoa rno Haamur KHOrMKu @

Puc.b.1. Nopsgok npocmoTpa apxuBoB.
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NMPUNOXEHUE B. Npumep BBOAA pacyeTHbIX ¢hopmyn

B kadecTtBe npunMmepa nokasaH BBOO HWXenpuBeaeHHbIX (bOpMyJ'I no

pacyeTy Tenna ans TennocnucTemMbl, n3obpaxeHHon Ha puc.J1.8:

W; =mj-(hy = hy);
W, = mj,-(h, = hy);
W; = my-(hy = hy);

Mopsiaok HaxxaTnsa KHOMOK NpW BBOAE PacHETHbIX hopMyn v BUA UH-
AnKauMn nocne HaxaTtusi KHOMok npmeeaeHbl B Tabn.B.1. Ha akpaHe XKKU
MOrYT WMHOMLMPOBATLCS pacyeTHble (POpMYnbl, UCXOOHbLIA BUA KOTOPbIX

W, =W, =W,;
W5 = Wj;
We =W, —Ws,.

MOXeT OoTIin4aTbCA OT B1UAa, NpMBEOEHHOIo B NpuMmepe.

B ncxogHom coctosiHum akpaH XKK BbIKMHOYEH.

Tabnuua B.1

BbinonHsemble Mcnonb3yemas Bua nuamkagum
nencreus KHorka nocre HaXkaTusi KHOMKM
1 3

1. BkntoveHne XK.
lpoussodumcs nymem Haxxamusi 6ol
KHOIKU.

A

(U3M YCT APX WH®

J

2. Bbibop meHo YCT.
lNocne 00HOKpamHo20 Haxxamusi Kypcop rne-

(U3M YCT APX WUH® )

pemewaemcsi Ha 00Hy MO3UYUI0 8rPaso. \ A J
3. AkTuBM3aums MeHio YCT. ( MpuGopHble

| yachbl )
4. MNMepexoq kK nogmeHio Pac4yeTHble dop-
Mynbl. ( PacueTHble )
pave 16 noneumon Haseanuo Mooweno Pac- ___ copmyne

YemHsble hopMynbl.

5. AkTuBM3aumnsa nogmeHio PacyeTHble
¢dopmynbl.

lMockonbky chopmyna W1 umeem mpebyemnbil
8ud, mo ee pedakmupogaHue He pPou380-
oumcs.

W1 =
| m1(h1- ho)

6. lNepexoa k popmyne pacyeTa 3Ha4YeHUs
napametpa W,.

lMockonbKy chopmyna W, umeem mpebyembil
8ud, mo ee pedakmuposaHue He mpebyemcs.

W2 =
| m2(h2- ho)

7. lNepexoa k popMyre pacyeTa 3Ha4eHUs

W3 =
napametpa Ws.
. O J
8. AkTnBM3aumsa cnucka dopmyn pacyeta , \
3HayeHus napamerpa Ws. W3 =
B HuxHel cmpoke aKpaHa rosieisitomcs yaro- | <0 > |

8ble CKObKU.

Q¥YY 08 U BYip
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MpopomxeHue Tabnuubl B.1

1

9. Bblbop chopMynbl pacyeTa 3Ha4eHus
napametpa Ws.

KHonku Haxumaromes o mex rop, rnoka Ha
3KpaHe He nosisumcs mpebyemsbil eud npa-
gol yacmu ¢hopmynebl.

W3 =

<m3(h3-h0)

>

10. AkTmBM3aums popmyrbl pacyeTa 3Ha-
YyeHuda napametpa Wa.

Mpekpawaemcsi UHOUKaUUS y2r108bIX CKOBOK. a W3 =

Ha mecme qucnosoz2o uHdekca 0603Ha4YeHUS mi3i(h3- h0)
napamempa Mz UHOUYUPYyemcs: Muaarouuli

Kypcop 8 8ude YePHO20 rpsIMOYy20/1bHUKA.

11. YcTaHoBKa 3Ha4yeHus 2 YNCrOBOro UH-

Aekca 06o3HayeHust napameTpa m. W3 =

K+orku Haxumaromesi 00 mex rop, rnoka eme- @ @ i

CMO 3HaueHUs 3 YuCnoeo2o UHOekKca He 6y- ’ mi2i(h3-ho0)
0em omobpaxkambCsl 3Ha4eHue 2.

12. MNepexoa k nepomy 0603HA4YEHMIO Na-

pameTpa h dopmynbl. W3 =

lMocrie 00HOKpamHoO20 Haxkamusi Kypcop yc- @ 5
maHaesiugaemcsi Ha Mecmo Yucs108020 UH- m2(h3-ho0)
Oekca o0bo3Ha4yeHus napamempa hs.

13. YcTaHoBKa 3Ha4yeHus 1 YncrnoBoro uH-

Aekca nepsoro obo3HavyeHnsa napametpa h

gopmn ® @[,
K+orku Haxumaromesi 0 mex rop, rnoka eme- ' m 2 (hili- h0)
CmMo 3Ha4yeHusi 3 YUCc08020 UHOeKca He by-

dem omobpaxambcs 3Ha4eHue 1.

14. MNepexoa KO BTOPOMY 0003Ha4YEHWIO

napametpa h popmynbl. W3 =

[Mocne 00HOKpamHO20 Haxxamusi Kypcop yc- @ i
maHaeiueaemcs Ha Mecmo Yucs108020 UH- m2(hi- hi0)
Oekca obo3Ha4yeHus napamempa hg.

15. YcTaHoBKa 3Ha4YeHns 2 YNCNOoBOro MH-

Aekca 06o3HayveHus napameTpa h. W3 =

K+orku Haxumaromesi 00 mex rop, rnoka eme- @ @ 5
cmo 3HaueHusi 0 yucrnoeoao uHoekca He 6y- ’ m2(hl-h2)
dem omobpaxkambCsl 3Ha4eHue 2.

16. Beog chopmynbl pacyeTa 3HaveHus na-

pametpa Ws. W3 =

WHAukayus kypcopa npekpawaemcs. B na- a

msmb TB 3anucbigeaemcsi gpopmyna pacdema m2(h1l-h2)
3HayeHus napamempa Ws.

17. MNMepexoa K hopmyrne pacyeTa 3Haye- W4 =

HUs napameTpa W,. @ 0 B

18. AkTnBM3aumsa cnucka oopmMyn pacyerta

3Ha4veHuna napametpa W,. W4 =

Ha mecme o603HavyeHusi nepg8ozo 4rneHa a G

opmynbl UHOUYUPYemcs Mu2arowuli Kypcop
8 8ude YepHO20 NPSIMOY20J1bHUKA.
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MpopomxeHue Tabnuubi B.1

1 2 3
19. BbIbop chopMynbl pacyeTa 3Ha4YeHus
napameTpa W.,. [ \Wa = )
KHonku Haxumaromes 00 mex nop, roka Ha @ @ Wl
3KpaHe He nosisumcs mpebyemsbil aud rep- ' Lt )
8020 4rieHa hopmyribl
20. MepeBog Kypcopa Ha MeCcTo 3HaKka Ma- ( W4 = )
TeMaTu4eckom onepauumn B hopmyne pac- @ - ;
yeTa 3HaveHusa napametpa W,. WL L )
21. Bblbop 3Haka matemaTnyeckon onepa-
LMK B hopMyrie pacyeTa 3HadeHus napa- r \
meTpa W,. @ @ W4 =
KHonku Haxumaromesi 00 mex nop, roka Ha ' | W1 -iwil )
3KpaHe He nosisumcsi mpebyembil 3HaK u
8mopol 4YrneH ¢hopmyribl
22. lepexo KO BTOPOMY HrieHy oopMyIibl. r \
[Tocre 0OHOKPamHO20 Haxamusi Kypcop yc- @ W4 =
maHaesnugaemcsi Ha MECMO HUC/1I08020 UH- W1 - WL1:
Oekca 8mopoeo yneHa ghopmynsi Wy ) ’
23. YcTaHoBKa 3Ha4YeHNs1 YUCITOBOrO UH-
[lekca BTOPOro YneHa hopmyribi. [ W4 = )
KHonku Haxumaromcesi 00 mex riop, rnoka eme- @ @
cmo 3HayeHusi 1 yucnoso2o uHOekca He 6y- ' W1 - W2 J
0em omobpaxambCsl 3Ha4YeHuUe 2.
24. Beog hopMyribl pacyeTa 3Ha4yeHust
napametpa W,. a W4 =
Undukayus Kypcopa npekpawaemcs. B na- W1 - W2

msamb TB 3anucsbigeaemcsi ¢popmyna pacdyema
3Ha4yeHus napamempa W,.

[nsa BBoga hopmyn pacyeta 3HayeHu napameTpoB Ws n Wg HE06X04MMO BbINOMHUTL
onepauum no n.n.17-24 Hactoswen Tabnumubl.

25. BosBpat B OKHO nHAMKaUUn
OCHOBHOMO MEHIO.

KHorika G Haxumaemcsi do mex rop, no-
Ka Ha akpaHe XKW He 6ydem uHOuyupo-
8ambCsl OKHO OCHOBHO20 MEHIO.

[VI3M YCT APX VIHdD]
A
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NMPUNOXEHUE I'. NMpumep BBoaa ycnosuin cpukcaumm Hanmyumsa
HewWTaTHbIX CUTYyauun N peakumn Ha UX Hanum-
yume

CTpykTypa marematmyeckmx popmys, nocpeacTBOM KOTOPbIX 3ada-
IOTCS1 YCNOBUS (KPUTEPUM OLLEHKM) HaNMM4YMs HELTaTHbIX CUTyauui N peak-
UMM Ha MX Hanuvyue B BUAE onepauuu npucBavBaHWs, MpUBEOEHbl Ha
puc.l'.1, 2.

3HadeHne «K» nmeeTt pasmepHOCTb NapameTpa B NeBomn 4actu op-
Mynbl 4NS Criydas OTCYTCTBUSA 3HaKa U BTOPOro YreHa hopmyribl ibo npu
HanM4YnM 3Haka CyMMBbI.
[
Gt I

0;1, 2, 3*

< >=

-2000000 ... +2000000

OTCYTCTBYET 3HaAK M BTOPOM YIEH; +; X

K +

fT

——Ix

* - UHOeKchbI napamempos 8 f1egol U rnpasol Yacmu opMyribl He OOITKHbI
coernadame.
Puc. I''1. CTpyKTypa M BO3MOXHbI€ 3HAa4Y€HUA YNEeHOB (popMyIibl KpUTEpuUA
OLIeHKM Hanunynsa HewTaTHOM CUTyauun.

OX=K+0OX
He 3apaHo*; G Q]’ TW
G
0;1; 2; 3** 1
-20000000 ... +2000000

OTCYTCTBYET 3HaK 1 BTOPOW YneH; +; x

* - Mpu 8bIbope peakyuu Hem npuceaus. hopMmyria omcymecmeayem;

** . UHOeKCbI napamempos 8 5ieeoli u rpasol Yyacmu ¢hopmMyribl He OOSTXKHbI
cosrnadame.

Puc. I'.2. CtpykTypa U BO3MOXHble 3Ha4YeHUS 4YneHoB (opMynbl peakuuu
(onepauunn npuceanBaHus).

O6e opmyrbl GnnskM Mo CBOEW CTPYKType, NMOSTOMY B KadyecTBe
npyMepa rnokasaH BBOA B TEMMOBbIYMCIUTENb YCMOBUS HELTaTHOW Cu-
Tyauum:

G, > Ky Gy,
rae Ky, — KoabpuLMeHT NpeBbILLeHna pacxoaa.
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Bynem yctaHaBnvBaTh 3Ha4YeHue

Ky = 1,04.

MpyHUMN paboTbl C KNaBmaTypon Npu BBOAE AaHHbLIX (hOpMYyIN aHarno-
rMYyeH npuHUMny paboTbl npu BBOA4E POPMYn pacyeTa 3HadeHus Tenna

(Mpwunoxenue b).

B ncxogHom coctosHum akpaH KK BbIKNoYeH.

Tabnuua .1

BbinonHsiemble Mcnonb3syemble Bwag vnamnkaumn
aencTeus KHOMKM nocrne HaxaTusi KHOMK1
1 3

1. BkntoueHune XXKN

(U3M YCT APX WH® )
A

J

2. Bbibop meHo YCT

(MU3M YCT APX WH® |
A

L J

3. AktmBmsauusa meHio YCT

MpubGopHbie
Yyachbl

4. Bbibop nogmeHto
HewTaTHble cutyauum

HewTaTHble
cuTyauumn

\

5. AKTnBM3auua nogmeHto
HewTaTHble cutyauum

(HC1 HC2 HC3 HC4 )
A

\ J

6. AkTnBmsauma nogmeHto HC1

[ ) Ycnoeue 1
Peakuusa 1

7. AKTBM3auua nogmeHro
Ycnosue 1

Y1 = He 3apgaHo
A

8. AKTMBM3aUMs crimcka
0603HavYeHuIn ycrnosum

Y1 =< He 3apgaHo >

IS <
99@9@9999@9@93

A
9. Bbibop 0603Ha4eHus1 ycrosusi f Vi =< Y11 > )
\ A J
10. BBog (3anuncbk) 06o3Ha4YeHns ycrno- f V1 = Y11 \
BUSA A
11. BbiGop o6o3HaueHust Y11 ans Beo- [ v1 = y11 )
Aa dopmynbl Kputepus A
12. AKTnBM3aL M opmyIbl YCroBus () GO <k )
Ans obosHadeHus Y11 k = 0.00000
13. AKkTuBM3aUna popmynbl KpuTepus b G0 <k )
k =0,00000 )
14. Bbibop uncnosoro nHaexca obo- () GOi<k )
3HayeHusi napameTpa G @ @ k = 0.00000




MpopomkeHue Tabnuubi .1

1 2 3
15. YcTaHoBKa 3Ha4€HNsA YMCNOBOro NH- () Goi<k
Aekca obosHaveHusa napametpa G @ @ k = 0.00000
16. BbIbOp 3HaKa OTHOLLEHWS eBOM 1 () G2i<ik
npaBoit YacTy popmyrbl @ @ k = 0.00000
17. YcTaHoBKa BMaa 3Haka ( b G2t k
OTHOLLEHUSA FTEBON 1 NpaBoi YacTun dop- @ @ S
My , k =0,00000
18. Bbibop 3Haka apudmeTnyeckon one- () G2>=Kk i
pauuun aAng npaBon YacTn opMyIibl @ k=0 00000
19. YcTaHoBKa 3HaKa yMHOXeHUs Ans () G2>=k *iGO
npasoi YacTn Gopmysbl @ @ k = 0.00000

20. Bbibop uncnosoro nHaekca obosHa-
YyeHus napameTpa G B NpaBoi YacTu

dopmyrbl

(b G2>=k * GO

@@ |k =0,00000

21. YcTaHoBKa 3Ha4YeHUs YMCrioBoro MH-
nekca obosHaveHus napametpa G B npa-
BOW YacTu dhopMyribl

() G2>=k * Gl

@@ |k =0,00000

22. Beoa (3anuck) hopmynbl Kputepus () G2>=k *G1

k =0,00000
23. Bbibop 0b603HaueHns koadbdpuumneHTa G2>=k *G1
k | » k =0,00000
24. AKTuBM3aums rnpouenypbl yCTaHOBKU G2>=k *G1
3HaveHuns k a X =i%0,00000
25. Bblbop paspsiga eguHul, 3HayveHus G2>=k *G1
KoadppuumeHTa k @@ b k= 4{@,00000

26. YcTaHOBKa 3HadYeHus paspsga equ-
HWUL, 3Ha4YeHus KoaddpumumeHTa k

G2>=k *Gl1

@, @ | » k = +1,00000

27. Bbibop paspsiga CoTbIX 40OrMen 3Haye-
Hus KoadhduumeHTa k

@@ [ G2>=k *G1

, | » k =+1,00000

28. YcTaHoBKa 3Ha4YeHus pa3psiga CoTbixX [ G2>=k *G1
poren 3HadeHus koadpduumeHTa k @ @ b k = +1.04000
29. Beoa (3anuck) 3HaveHus [ G2>=k *G1

KoadhduumeHTa k P k =+1,04000

30. Bosspart B noameHio Ycnosue1 / Pe-
akuma 1 (n.6)

[ » Ycnoeue 1
Peakuusa 1
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MpopomxeHune Tabnuubi .1

2 3 4
31. MNepexon k nogmeHo Peakuumsa 1 @ Ycnosue 1
P Peakums 1
32. AkTnBM3auus nogmeHro Peakuus 1 a » MpuceansaHue 1
HakonneH. cton

[na BBOAA peakuum Ha 3aaHHOe YCIoBMe HeoGX0aMMO:

- aKTUBM3MpoBaTb NogMeHio NMpucBanBaHue 1 YCTaHOBUTL BU peakLmm Ha
HC, ncnonb3aysa KHOMKKM, Kak onvcaHo B n.n.13-15, 18-29;

- BepHyTbCsA B noameHio MpuceamBaHue/HakonneHme 1 yCTaHOBUTb 3Ha-
YyeHve ngeT ans napameTpa HakonneH.

33. Bbibop onuun HakonneH.

\.

NMpucBanBaHue 1
» HakonneH. cton

34. AKTBM3aLUS CIMCKa 3Ha4YeHNn on-
umn HakonneH.

\

MpucBanBaHue 1
» HakonneH. < cton >

35. Bblbop 3Ha4eHus onumm
HakonneH. 13 cnvcka

\.

NMpucBanBaHue 1
P HakonneH. < uget >

36. Beop (3anucb) 3Ha4eHns onumm
HakonneH.

\

MpucBanBaHue 1
P HakonneH. wgeTt

37. Bosepart B noameHto Ycnosuel /
Peakuusa 1

o)
OG@G@

\.

YcnoBue 1
P Peakuyus 1

BO3MOXHO OTKMOYEHUE uHOMKauMM cumBona «!» npu doukcaumm

HCA.
38. Bbibop onumm HC1 oTobp. ’ !’ @ @ HC1 oTo6p.’ !’
: » Aa

39. AKTMBM3aLMSA CNUCKa 3HA4YEHNI On- [ HC1 oTo6p.’ !’
umn HC1 otobp. ’ !’ a ) <pa>
40. BbIbop 3Ha4eHus onuum [ HC1 oT06p.’ !’ )

HC1 otobp. ’ !’ @ @ P < HeT>
41. Beog (3an1cb) 3Ha4YeHns onuum ([ HC1 oT06p.’ !’

HC1 0T06p. e a p ’ HeT

[1ns Bo3BpaTa B OCHOBHOE MEHIO KHOMKa a HaXXMMaeTcs o no-
SIBIIEHNSA COOTBETCTBYIOLLEN NHAUKaUMN Ha akpaHe XK.
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NMPUNOXEHUE 1. 3HaKkono3nLUOHHbIe KOAbl COCTOSIHUSA

B 3HAKOMO3MLUMOHHBLIX KOAAxX COCTOSIHWSI OTOOpaXkaeTrcsi OTCYTCTBUE
nnbo Hanuyme cobbITUKN, coaepkaHMe KOTopbIX npuBedeHo B Tabn. .1,
[.2. OTcyeT no3numm Koga Npon3BOAUTCS MO MHAMKATOPY CrieBa Hamnpaso.
OTcyTcTBME COOLITUA NHANLMPYETCS 3HAKOM «-», HANMUYNE — 3HAKOM «X».

Tabnuua .1 3HaKONO3MLMOHHbIN KOA, COCTOAAHUS CUCTEMbI U3MEpPEHUN

MopsiakoBbIn

HOMEp CopaepxaHue cobbiTus Coobuenme
nosnuunmn Ha nHoukKaTtope
Koga

1 Hannyue HewutaTHOM cuTyaumn 1 HC1

2 Hannyue HewiTaTHOM cuTyaumm 2 HC2

3 Hannuue HewtaTHoM cuTyaumm 3 HC3

4 Hannuue HewtaTHoM cuTyaumm 4 HC4

5 Hannyue HewitaTHOM cuTyaumm 5 HC5

6 OTka3 pacxogomMepa, nogkntoveHHoro k |OTtkas MP1
nmnynscHomy Bxogy 1

7 Ortkas pacxogomepa, nogkrtoyeHHoro Kk |OTkas MP2
UMNynbCHOMY BXoay 2

8 Ortkas pacxogomepa, nogkrntodeHHoro K |OTtkas MP3
UMnNynbCHOMY Bxogy 3

9 MNpeBblLeHre YacToTbl Ha UMNynbcHOM |MpeBblweHue YacToTbl NP1
Bxoae 1

10 MNpeBblLLeHVe YacToTbl Ha MNynscHOM |MpeBbiweHue YacToTbl NP2
Bxoge 2

11 MNpeBblleHre YacToTbl Ha MnynbcHOM |MpeBbiweHue YacToTbi NP3
Bxoge 3

12 Peseps

13 Otkas NT1 nnu Bbixog 3a gonyctumbin |Otkas MT1
AnanasoH Temneparypbl t1

14 Otkas NT2 nnu Bbixog 3a gonyctumbin |OTkas MNT2
AnanasoH Temneparypbl t2

15 Otkas T3 nnu Bbixog 3a gonyctumbln |OTkas MT3
AnanasoH Temneparypbl t3

16 Bobixog 13 pexuma PABOTA Pexum CepBuc, Hactponka

HeuncnpaBHocTM npeobpa3oBartenen Temnepartypbl U pacxoga, k-
cupyemMble TENMOBbIYUCIUTENEM, COOepXaHWe UHAMKAUUM N peakuun Ha
3ahMKCMpOBaHHbIE HEMCNPABHOCTM B 3aBUCMMOCTW OT 3a4aHHbIX HAaCcTpO-

ek, npmBeaeHbl B Tabn.E.1-E.3.
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Ta6bnuua [1.2 3HaKkONO3MLUMOHHbLIN KOO COCTOSIHMSA cuctembl TB

Mopsagk.
HoMep CopepxaHue cobbITus Coobuerine MpumeyaHus
nosnuum Ha nHgukaTope
koaa
BbinonHeH cbpoc HaKOMMEHHLIX 3Ha-
1 o C6poc HakonneHus
YeHUn
5 C6on npnbopHbIX YacoB C6oun BpemeHun, Hakonne-
HUA
MpousseaeHa koppekLms NpubopHbIX| MM BOA, BPEMEHU B UH-
3 p 0 ppeKL, pnoop epeBo/ Bpeme Mpumey. 1
Yyacos TepBane
B apxvBe coxpaHeHa 3anuncb C He-
4 3Havawlen ans nonb3oBaTens UH- MycTtasa 3anucb Mprmeu. 2
dopmaunmen
MPUMEYAHUNA.

1. CobbiTne «[NepeBoa BpeMeHN B UHTepBarne» pUKCMPYETCSA Npu aBToMaTu-

YyeckoM nepexofie NPUBOPHBIX YaCcoB Ha «3MMHEe» BPpeMs Ha OOVH Yac Ha-
3ap. MNpy 3ToM B YacoBOW apxMB 3aHOCUTCS 3aMnuCb, CoAepXKallas 3Haye-
HWS 3a ABa NpoLleaLLnX MHTepBana apX1uB1pPOBaHUS.

2. CobbiTne «lycTas 3anucb» UKCUPYETCS NPy aBTOMATMYECKOM nepexoae

NPMOOPHBIX YaCcoB Ha «NETHEE» BPEMS Ha OAMH 4ac Bnepen. B yacoson
apXuB 3aHOCMUTCS 3anucb, coagepXxaLlas:

a) HyneBble 3HAYEHNs — AN NapaMeTPOB, 3HAYEHUSI KOTOPbIX PETUCTPUPY-
IOTCA KaK CpeaHEB3BELUEHHbIe UMW Kak MpUpaLLEeHVs 3a UHTepBan apxu-
BUPOBaHWS;

6) 3Ha4YeHus 3a npeablgyLMA MHTEPBan apXMBUPOBaHWUS — AN NapamerT-
POB, 3HAYEHUS KOTOPbIX PEMMCTPUPYIOTCS HapacTaloLWMM UTOroM.
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NMPUNOXEHUE E. PekomeHaauum no ycTpaHEeHUO HeMCrnpaBHO-

cTen
Tao6nuua E.1
<!> \ <!>
CogaepxaHue X »
UHAMKaLMn B no3. 13 (14, 15) koga cocTosIHUS M3MEPEHUN
OTtkas NT1 (2, 3)
CogaepxaHue .
COBLITUS Otkas NMT unu BbIXoA 3a AONYCTUMBIN AnanasoH TemMnepaTypbl
Mpwu otkaze MT1 (2, 3) Mpwu otkaze MT1 (2, 3)
3apaHHble Hakonn. W ugeTt Hakonn. W cTton
HaCTPOWKK
(onuwmm) Bknrouen NT1 (2, 3) AA
tnpeot t; (tz, t3) = taor, (taorz, taors)
= % o | Mi(mz, ms) - -
5| =
=8| T | W1,...,W6 - OCTaHOB
L
g e THap - OCTaHoB
2
Tnp - nyck
ESK?:“T"e:ﬁ:ﬁ:; MposepuTb ncnpasBHOCTL NuHMKM cBa3n MT ¢ TB n cobeteeHHo MT.
yerp MpoBepuTb NPaBUNBLHOCTL 3afaHunst xapakrepucTuku MNT.
HEenCnpaBHOCTM
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Ta6nuua E.2. Bo3aMOXHble HeMCNpPaBHOCTU KaHana uaMepeHusi pacxoaa

<> ‘ <>
CopepxaHue «X»
UHANKaLun B no3. 9 (10, 11) koga COCTOAHUSI U3MEPEHMUN
MpeBbiweHue yactotsl NP1 (2, 3)
CopepxaHue MpeBbieHne YacToTbl
CcoObITUS Ha MMNYNbCHOM BXoae
3anaHHble BknroueH NP1 (2, 3) OA
HacTpowku m1 (2, 3) B pacuetbl W m1 (2, 3) B pacuetbl W
(onuwun) BXOAUT He BXOOUT
= = m1 (M2, M3)
J- 1
52 A OCTaHoB OCTaHoB
25 V1 (V2, Va)
o
5 o £ Wi ne
ocTtaHoB ans W, rae ucnonb3oBanucb nNokasaHus
s 2 W1, ..., W6 OCTaHoB ( A L A ’
ezc 0TKa3 KOTOpOoro 6bin 3adMKCUpoBaH)
b THap OCTaHOB -
o 9
® ¥ Tnp nyck -
PekomeH msan
© %Teaﬁ:#mw ° M3mMeHUTb 3HaveHne Beca uMmnyrnbea,
yerp yCTaHOBMNEHHOE B pacxogomepe 1 TB
HEeNCcnpaBHOCTH

MpopomxeHue Tabnuubl E.2

CogaepxaHue
VHAWKaLUMM

<!>

<!> (B Te4yeHne 3 yacoB)

<!>
< !I'> (yepes 3 yaca)

«CX»
B no3. 6 (7, 8) koga cCoCTOSAHUS! N3MepeHUI

Otkas NP1 (2, 3)

CopepxaHue cobbiTusi

OTkas pacxogomepa

ml (2, 3) B pacuyeTbl BXogUT

3apaHHble Tnpos. NMP1(2,3) # 0
HaCTPOMKK Mpwu oTtka3ze NP1 (2, 3
P Mpwu oTtkase MP1 (2, 3) P (2,3) Mpwu oTtkase MP1 (2, 3)
(onummn) [OroBop. 3Hau. /
HeT peakuum OCTaHOB Hakonn.
cpegHe4ac. 3H.

! m (M2, Ma) ocTaHoB

[

% Vi (Va, V) OCTaHOoB Jepes 3 uaca OCTaHOoB

: 0CTaHoB

e (ans W;, roe ucnonb3o-
T3 x W1, ..., W6 Banucb nokasanus MNP, OCTaHOB
= OCTaHOB
gez 0TKa3 KoToporo 6bin 3a- yepes 3 yaca
o O
$aoF ukcmpoBaH)

= THap OCTaHOB

a

g Tn - nyck nycK

8 P yepes 3 yaca Y

g T NP1 (2,3) nyck

PekomeHpaumsa no

yCTpaﬁe:lmo [poBepunTb LENOCTHOCTb NiHMK cBs3n TB ¢ MNP n Hanuyune nutanus IMP.
[MpoBepuTb COOTBETCTBME PEXMMOB UMMNYNbCHBIX BbIxogoB NP u Bxogos TB.
HEeMcnpaBHOCTU
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MpopomxkeHue Tabnuubl E.2

<!>
CogaepxaHue X »
MHOMKaumm B no3. 6 (7, 8) koga COCTOSIHUS U3MEPEHUI
OTtkas NP1 (2, 3)
CogaepxaHue
COBLITHS OTka3 pacxogomepa
m1 (2, 3) B pacuyeTbl He BXOAUT
3agaHHble Tnpos. NMP1(2,3) #0
HaCTPOWKK Mpwu oTkase MP1 (2, 3) po-
(onwn) Npu oTkase NP1 (2, 3) FoBOP. 3HaY, Npwu otkaze NP1 (2, 3)

HeT peakuumn

(cpegHe4ac. 3H.)

OCTaHOB Hakann.

1
(0]
m; (M2, m TaHoB

g 1 (M2, M) 0CTaHoB OCTaHo 0CTaHoB

S V1 (Vz, V3) yepe3 3 yaca

(0]

T OCTaHoB

o OCTaHOB ocTaHoB

) Yyepes 3 yaca
g = (ana W, roe ncnonb3o- (ana W,, rge ucnonb3o-
S5« WA W6 (ansa W, roe ncnonb3oBa-
2 & . Banucb nokasaHus MNP, Banucb nokasaHus MNP,
S o T nucb nokasanusa MNP, oTkas
o T 0TKa3 KOToporo 6blin 3a- KOTOPOTO BbiN 3aCUKCHPO 0TKa3 KoToporo 6bin 3a-
e hMKCMpoBaH) P P hMKCMpoBaH)

2 BaH)

=

.E THap i i )

Tn

g p

o T NP1 (2,3) nyck

PekomeHnpgauus

16 VeT alﬁlerl;lmo [poBepuTb LEeNOCTHOCTb NHMK cBs3n TB ¢ MNP 1 Hanuume nutanusa MNP.

yerp MpoBepuTb COOTBETCTBUE PEXMMOB UMMYMbCHLIX BbIxoAoB NP n Bxogos TB.
HEeMCnpaBHOCTU

YcnoBHble 0603Ha4YeHus, UCrosJib3yemMmble B Tabnuuax:

«i» — VHOEKC pacYeTHOro 3Ha4YeHUs TeNoThbl;

«-» — peakums Ha cobbITe OTCYTCTBYET;
«OCTaHOB» — MPeKpaLLEHNEe HAKOMNEHUS 3HAYEHUS;
«NYCK» — BO30OHOBIEHNE HAKOMIEHMS! 3HAYEHUSI.
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NMPUNOXEHUE X. KoHCcTpyKuMs TennoBblYUCcnuTens

< 190* >
OkcnnyaTaumoHHas nrnomba 1 2
/ [— [—
1 / / I_Q
- B3JIET TCPB i T
"| TEMNOBLIMMCAWUTENb / /"@:@ !
/
B
- <) '
125*
®
(ofe B3SET
b =1
| |
] )
| [JUE /
| ' OkcnnyaTtaumoHHasi nnomba
I
v Su
|

(e

(BMA cHU3Y)

* - CNPaBOYHbIN pasmep

1 — ducnnet uHOukamopa; 2 — Knasuamypa, 3 — pasbem RS-232; 4
— 2epm0o8800; 5 — 3aznywkKu membpaHHble; 6 — KpOHWMeUH Ons Kperne-
Husi Ha DIN-pedky.

Puc.XX.1. Tennosbluncnutenb ucnonHeHna TCPB-033.
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pasvem RS-232

3 83 5 &% & =%
1g223082238922%
T - wWwhr T - wWuwkrE I - wuw k-
o 0 00 a0 00 a0 a0 a0 J2
oo o|lo|jojojojo|0o|0|0|0|0|0|0 0|
XP3 XP2 XP1
e]e]
IR
ofe] SK1
GB1 "Macc." Q%?’ﬁ%
XPZ “AKT_"
+ N R OO
a0 %09 J1
Z 5z 5z 5
Oao o0Oo 0o \
SK2 @ ole o|lojo|ofo|e \
T .
\ XP14  XP8 XP7 XP6 \
MPYIUHHEIN AepriaTent nnarta TennoBblHMUcnnTena
GB1 - ecmpoeHHasi bamapes;
XP1-XP3 - pasbembl nodknoYeHusi kabened cesisu ¢ MT1...[1T3;
XP6-XP8 - pasbembi nooKnoyYeHusi kaberneu cessu ¢ NP1...[TP3;
XP14 - peseps;
XP21 - pasbem rnodkno4YeHuUss cmpoeHHou bamapeu;
J1 - KOHmMmakmHas napa paspeweHusi UsSMeHeHUs1 Karnubpo-
B80YHbIX Mapamempos;
J2 - KOHmaKkmHasi napa paspeweHusi UsSMeHeHUs1 hyHKUUO-

SK1/1 - SK1/3

SK1/4

SK2

HalbHbIX napamempos;
- riepekmoYamernu pexumos pabomsi UMIYbCHbIX 8X0-

0os;

- peseps (nepeknrodamers 00mKkeH bObimb yCmMaHOBIEH 8

rnosioxxeHue «AKm.»);

- KHOMKa nepea3ariycka rnpubopa.

Puc.)XK.2. Bupg c3agu anekTpOHHOro moaynsi TensoBbIMUCIUTENSA CO BCTPOEH-
Houn GaTapeen Tuna C.
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NMPUINTOXEHUE N. Cxema nogknoyvYeHUA TennoBbIMUCNUTENA

TennoBbluncnuUTenb
XP1 DB9 (RS-232)
1 "“\ 1 PT1A RXD 2
!l © 3 —- 2 | LEAD1A TXD 3
2 +—+ 3 | LEADIB EGND |5
4 4 | _PTiB RTS 7
-
5 | SHIELD CTS 8
R XP2 XP6 nP1
1 " i 1 PT2A PULSEL 1 BbIX.MMn.+
nr2| © 3 —12 LEAD2A GND 2 BbIX.UM.-
2 +—+{ 3 | LEAD2B
4 - 4 PT2B
5 | SHIELD XP7 np2
PULSE2 [ 1 BbIX.AMN. +
XP3 GND 2 BbIX.NMMI.-
1 ~ 1 PT3A
nTal 3 — 2 | LEAD3A XP8 ne3
2 "\ ; 3 LEAD3B PULSE3 1 BbIX.UMM.+
4 Al 4 PT3B GND 2 BbIX.UMI.-
5 | SHIELD

Puc.N.1. Cxema noagkntovyeHusa tennoBbiuncnutena «B3JIET TCPB» ncnonHe-
Hua TCPB-033.
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NMPUNOXEHUE K. NMopsapok 3ameHbl BCTPOEHHOM GaTapeu

[na 3ameHbl gormkHa ucnonb3oBatbes 6atapes Tvna C ¢ coeguHu-
Tenem Tuna PW10-02F. [JonyckaeTcs ucnonb3oBaHne 6atapen tuna C ¢
KOHTaKkTamn. B aTOM cnyyae K KOHTakTaM ycTaHaBnmBaemon b6atapen co-
eQuHUTEnNb OOMmKeH npunamBatbesd. [py nanke Heobxogumo cobntogaTb
NONAPHOCTb COEAUHEHUS TOKOBEAYLLNX MPOBOLOB.

Mopsimok oencTeun Npu 3ameHe batapeu:
- OTBEPHYTb BUHTbI U CHATb JIMLIEBYIO YacTb KOpnyca TensioBbIYUCIUTENS.
- OTCTbIKOBaTb COeAMHUTESNb OTKa3aBLLen baTtapen ot pasbema XP21;

- cobnogas NoNApHOCTb, NOACTLIKOBAaTb COEANHUTENb MCNPaBHOW BaTapeun
K pasbemy XP21;

- yAanuTb OTKasaBLUyo BaTapeto U3 NPYKMHHOrO AepXaTens;
- YCTAHOBUTb UCMNpPaBHyt0 BaTapeto B NPYXKMHHbIV AepXaTenb;
- HaXaTb KHOMKY nepesanycka npmbopa SK2;

- YCTaHOBUTb MEPEMbIYKY Ha KOHTaKTHy0 napy J2 (nepesecTtun npmbop B pe-
»xum CEPBUC);

- Npu HeobxoaMMOCTM OBHYNEHMs HaKOMMEHHbIX 3HavyeHun ml (2,3), W1
(2,...,6), Thap, Tnp, V1 (2,3) cnegyet B meHio YCT / HakonneHue ans

napametpa CBPOC ycTaHOBUTb 3Ha4yeHne [la n HaxaTb KHOMKY a;

- B MeHio YCT / NMpubopHble 4acbl ans napavetpa Bpemsa yctaHoBUTH
TeKyLee BpeMS U TeKyLLYHo aaTy;

- CHSITb NEpeMbIYKY C KOHTaKTHOM napbl J2 (nepeBecTu npubop B pexum
PABOTA);

- YCTaHOBUTb JIMLUEBYHO YaCTb KoOpryca TernsioBblHUNCIINTENA WU 3aBEPHYTb
BUHTbI KpenneHuna.
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NMPUNOXEHMUE J1. TunoBble cxeMbl U3BMEpPUTENbHbLIX CUCTEM U
anropuTMbl pacyeTa

J1.1. Cxema y3na y4eta notpedbuTtens aonsa cucteMbl oTonsneHna 6e3 otbopa te-
nnoHocutensi ¢ ogHum MNP

—

|
Cuctema

oTonneHus
< ,_-.J-.“Qz to |

Nee
[
N,

Q._v’

AnroputMbl pacyeta

W1 = m1(h1 -h2) W4 = W1
W2=0 W5=0
W3=0 W6 =0
rgage mp = Vl'pl; p1 = f(tl, h]_ = f(t]_, P]_), h2 = f(tz, Pz)
P1);

HewTaTtHble cutyaumm

HC1/YcnoBue1/ Y1 =Y11 HC1/Peakuusil/ Mpuceansanuel
Y11 > t2>=k +tl HakonneH. cton
= - 3,00000 NMpucesamBaHue1 — He 3apgaHo

LononHutenbHble napameTpbl *

M, =Vypy, Mg = Vseps,
rae p, = f(ty, Po);  ps = f(ts, Ps)

* - NONONHUTENbHbIE NapaMeTpbl MOryT ONpeaensiTbCs, ecriv UCNONb30BaTb
He3a[eiCTBOBaHHbIE KaHambl M3MEPEHUS pacxoda U TeMnepaTypbl ¢ yde-
TOM YKe UCMOMb3yeMON CUCTEMbl PasMeELLEHNS U3MEPUTESbHBIX TOYEK U
VHOMKAUUM U3MEPUTENBHBIX NapaMeTPOB, a Takke 3aAaHHbIX 10rOBOPHbIX
3HaYeHuin NnapameTpoB.
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J1.2. Cxema y3na y4yeta notpedbutens gnsa cucteMbl oTonsieHus 6e3 otbopa Te-
NMOHOCUTENA U HEeLMPKYNALUMOHHON cuctembl F'BC npu goroBopHom 3Have-
HUM TeMnepaTypbl XONIOAHOW BOAbI

——
T B0
|
Q1 I t1
|
| Cucrtema
| oTONneHus
< o Q2 to I
T
Qs { t3
> @ Cuctema 'BC

AInropuTtMbl pacyeTta

W1 =mi(hl-h2) W4 = W1
W2=0 W5 =W3
W3 =m3(h3 -h0) W6 = W1 + W3
roe
My = V1-p1; M3 = Va-pg; hy = f(ty, h, = f(t, P2); hs = f(ts, P3); ho = f(to, Po);
P1);

p1 = f(ts, P1); ps = f(ts, P3); to=twe Po=Px

HewTatHble cuTyaumnu

HC1/YcnoBue1/ Y1 = Y11 HC1/Peakuusil/ Mpuceausannel
Y11 > t12>=k +tl HakonneH. cton
k = —3,00000 NMpuceBanBaHne1 — He 3agaHo

[ononHurensbHble NapameTpbl

My = V,op,, 1AE po = f(tz, P))
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J1.3. Cxema y3na yyeta notpeourtens Ans cuctemMmbl OTONJSIEHUA NMPU 4OroBop-
HOM 3Ha4YeHUU TemnepaTypbl XONI0A4HOW BOAbI

Oo@O
DO®

?Uﬂﬂ

ty

e

<

|
Cucrema

oTonneHus
to |

A
&

AInroputMbl pacyeta

W1 =m1 (h1-ho)
W2 = m2 (h2 — h0)
W3 =0

rae my = Vipy; My = Vaoopo;
hy = f(ty, P1); hy = f(ts,

HewTtatHble cutyauum

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

HC2/Ycnosue2/ Y2 =Y21 & Y22
Y21 5 Gl<k + G2
k = 0,00000

Y22 5> G2<k-G1

k =1,04000

HC3/Ycnoeue3/ Y3 =Y31
Y31 5> t2>=k +t1
k = — 3,00000

W4 =Ww1
W5 =W2
W6 = W1 -W2

p1 = f(ts, P1); p2 = f(t2, P2)
hO = f(t01 PO); tO = txe; I:)O = PXB

HC1/Peakumsil/ MpucBanBaHuel
HakonneH. cton
NMpucBanBaHue!1 — He 3agaHo

HC2/ Peakums2/ MpucBanBaHue?2
HakonneH. npget
MpucBanBaHue2 —» G2 =k + G1

k = 0,00000
nm-
60
NpucBamBaHne2 — Gl =k + G2
k = 0,00000

HC3/Peakuus3/ MpuceanBaHue3
HakonneH. cTton
NMpucBanBaHue3 — He 3agaHo

HNononHutenbHble NapaMeTpbl

M3 = V3-p3, rae ps = f(ts, P3)
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J1.4. Cxema y3na y4yeta notpedbutens Ana cucteMbl OTOMJIEHUA C OTOOPOM Te-
NSIOHOCUTENS U U3MEepPeHneM TemnepaTypbl XONOAHOW BOAbI

O@DO
O®

= |

Cucrema Cucrema
{ i OTOIJICHUSA BC
2

< i '
)
Tpy6onpoBopg { t,
xonogHowu
BOAbI

AInropuTtMbl pacyeTta

W1=m1 (hl-h3) W4 = W1
W2 = m2 (h2 - h3) W5 = W2
W3=0 W6 = W1 -W2
rge my = Vl'pl; m, = p1= f(tll Pl): P2 = f(t21 P2)1
Vapa;

hy = f(t, P1);  ha =f(tz, P2); hs =1(ts, P3)

HewtarHble cutyaumm

HC1/YcnoBue1/ Y1 =Y11 HC1/Peakumsl/ MpuceamBaHuel
Y11 > t2>=k +tl HakonneH. cton
= - 3,00000 NMpuceBamBaHue1 — He 3apaHo

[ononHutenbHble NnapameTpbl

mz = V3-ps,
rae ps = f(ts, P3)
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J1.5. Cxema y3na yyeTa Ha TENJIOUCTOUYHMKE NP AOrOBOPHOM 3Ha4YEHUU TeM-
nepartypbl XONI04HOW BoAbI

O
O|

‘
Oo@DO
DO®

i

Q\Ql tl > Moparowmmn
N Tpy6onpoBona
s
I
o Q { t
5 AL 2 2 < O6paTHbIN
3 </ Tpy6onposoa
£
2 ’
Q3 t3 < MoanunTo4HbIN
</ Tpy6onpoBoa
AnroputMmbl pacyerta
W1 =m1lhl-m2h2 W4 =W1
W2 =m3h0 W5 = W2
W3=0 W6 =W1-W2

rae my = Vi-ps; My = Vo py; M3 = V3-ps;
hy =f(t;, P1);  ha =1(tz, P2);  ho = f(to, Po);
p1=f(ts, P1);  p2 =f(to, P2);  ps =f(ts, P3)
to=te Po=Py
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J1.6. Cxema y3na y4yeta notpedbutens Ana cucteMbl OTOMJIEHUA C OTOOPOM Te-
NsIOHOCUTENS NPU OTCYTCTBUM OTONJNIEHUS U AOTOBOPHOM 3Ha4Ye€HUM Temnepa-
Typbl XONogHoOM BoAabl (ANA ABYXTPYOHOM HELMPKYNsaUuMoHHOMU cuctembl FBC

B MeXOTonuUTenbHbLIN Nepuoa)
—_————| O]
1
o@O
@O®

\
q

Cucrema
BC

iy

&

AnroputMmbl pacyerta

W1 = mi(h1 - h0) W4 = W1
W2 = m2(h2 - h0) W5 = W2
W3 =0 W6 = W1 + W2

rae my = \Vipy; My = Vopy;
hy =f(ty, P1);  hy=1(tz, P2);  ho =f(to, Po);
p1 =f(ty, P1);  p2 =f(t2, P2)
to=te Po=Py

[ononHutenbHble NapameTpbl

Mgz = V3-ps,
roe ps = f(ts, Ps)
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J1.7. Cxema y3na y4eta Macc B Tpex Tpyb6onpoBoagax

=]

—|

(]

‘ t
Qs ‘ ty

Anroputmbl pacyeta

W1=0 W4 =0
W2=0 W5=0
W3=0 W6 =0
m; = Vy-ps; my, = Vy-py; M3 = V3-ps,

roe p; = f(ty, P1);  p2 =1(t, Po);  ps = f(ts, Pa)
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J1.8. Cxema y3na y4yeta notpedbutens ana cucteMbl OTOMJIEHUA C OTOOPOM Te-
NSIOHOCUTENS U OTAENbHbLIM onpeaerieHneM TennoTbl, U3pacxofoBaHHOM Ha
otonneHue n N'BC, npu A,OroBopHOM 3Ha4YeHUU TemnepaTypbl XONIO4HOU BOAbI

Oo@O
DO®

— 7

o La

—]

N4 .
Cuctema » Cuctema 'BC
Q '[2 oTonneHusA
2
> S =
AIropuTMbl pacyeTta
W1 =m1(h1l-h0) W4 =W1-W2 (W+c)
W2 =m2(h2 - h0) W5 = W3 (W oromerue)
W3 =m2(hl-h2) W6 = W4 - W3 (Wrge)
nmbo
W1 =m2(hl-h2) W4 =W1 (W oromerue)
W2 =(m1l-m2)(hl-h0) W5 = W2 (Wrge)
W3=0 W6=W4+W5  (Wre)
roe m; = Vi-ps; m, = p1 =f(ty, P1); p2=1(t2, P2)
Vap2;
hy = f(ty, P1); o = f(t,, ho = f(to, Po); to = te;  Po = Pxs
Pz);
HewTaTHble cutyaumm
HC1/Ycnoeue1/ Y1 = Y11 HC1/Peakumsl/ MpucBanBaHuel
Y11 5 t2>=k +tl HakonneH. cTon
k = —3,00000 MpucBanBaHne1 — He 3agaHo

[ononHurenbHble NapameTpbl

Mgz = V3-ps,
rae ps = f(ts, Ps3)
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J1.9. Cxema y3na yyeta notpeburtens onsa cucteMbl OTOMJIEHNA C OTOOPOM Te-
NsIOHOCUTENS U HeUMPKYNALMOHHOU cuctembl FBC ¢ otaenbHbIM y4yeToM B
cucteme 'BC npu ooroBopHOM 3Ha4YeHUU Temnepatypbl XONOA4HOU BOAbI

————| O|
]
oOo@O
OO®

O

ik
Q T

IC cTema Qs ts
ucrem Cuctema I'BC
F oTonneHus
< QX 2 ]
<
Anropntmbl pacyera
W1 =m1l(hl-hO0) W4 =W1-W2 (W)
W2 = m2(h2 - hO) W5 = W3 (Wrgc)
W; = m3(h3 -h0) W6 =W4-W5 (W oromene)
roe My = Vi-pg; My = M3 = V3-p3;
Vap2;
p1 = f(ts, P1); p2 = f(t2, p3 = f(ts, P3);
P.);
hl = f(tla h2 = f(t21 P2)1 h3 = f(t31 P3)1 hXB = f(txa’ PXB);
Pl);
t0 = tXB; I:)O = PXB
HewTatHble cutyaumu
HC1/YcnoBue1/ Y1 =Y11 HC1/Peakuusil/ Mpuceansanunel
Y11 > t2>=k +tl HakonneH. cTton
= - 3,00000 NMpucsamBaHue1 — He 3apgaHo
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NMPUNOXEHUE M. NMpumep nporpaMMHON HaCTPOMUKU TeNNOBbI-
yucnutensa AnA aBToMatM4eCKou CMeHbl arn-
roputma pacuyeTa Tensia npu nepexoge oT
OTOMUTESNIbHOIO K ME@XOTONMUTENTIbHOMY CE30HY
M obpaTHoO.

1. B MeXoTonuTenbHbIA CE30H (NPY OTCYTCTBUWM OTOMSIEHUS) TENMOHOCUTENb
ans BC B Tennocucteme ¢ ABymMsi TpybonpoBogamMm MOXET NogaBaTbCA
Kak no npsiMmoMmy, Tak u no obpatHomy Tpybonposoay. MNpu Hanuumm B 06-
paTHOM TpybonpoBoae KOHTponupyemon Tennocuctems (puc.M.1) pacxo-
pomepa [1P2 peBepcMBHOMO WUCMOMHEHUS C  OBYMS  MMMYNbCHO-
YaCTOTHbIMW BbIXO4aMM BO3MOXHA OpraHu3aumsa ydeta Tensionotpebne-
HWS1, KaK B OTOMUTENbHbIV («3MMHUIA»), TaK U B MEXOTOMUTESNbHbIN («NeT-
HWU») CE30H C aBTOMAaTMYeCKMM NepexoaoM Ha COOTBETCTBYHOLLUW anro-
pUTM pacyerTa.

Pacxogomep yctaHaBnuBaeTcsa B obpaTHbIA TpybonpoBo4 Taknum 06-
pa3om, 4ToObl NPAMOE HanpaBneHMe NOTOKa A4S pacxogoMepa coBnaga-
10 C HanpaBneHMeM rnoToka B TpybonpoBoAe B OTONUTENbHLIN CE30H. Bbl-
xogbl 1 n 2 pacxogomepa NP2 HacTpamBaroTca ana paboTbl B YaCTOTHOM
pexume. Mpn 3aToM BbIxod 1 HacTpanBaeTcs Ha POPMUPOBAHUE UMMYMb-
COB NPWU OBWKEHUN TEMSIOHOCUTENS TOMNbKO B MPSIMOM HarnpaBrneHun (M13-
MepeHune pacxoga Q2), a BbIXo4 2 — Npu ABUXKEHUN TENSIOHOCUTENS TOMb-
KO B 0BpaTHOM HarnpaBrneHun (M3mepeHne pacxoga Q3).

e "\

TennoBblYucnuTenb
XP6 XP7 XP8

L 1 |
T ]

o XP1 XP2
t
Q1 Lt
y —
Moparowmmn >
TpyGonposona \=
nP1 nT1
o Cucrema - Cucrtema
2 oTonneHusi ”| TIBC

OGpaTHbIN ‘
Tpy6onposog Q2 N Q3

Puc. M.1. Cxema y3na y4yeta Ansi TensiocucteMbl ¢ AByMsi Tpybonposoaamum u
aBTOMaTM4YeCKOW CMEHOW anroputMa pacuyeTa Tensa npu nepexoae
OT OTONUTENILHOIO K MEXOTONMUTENIbHOMY CE30HY U OGpaTHO.
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2. B TennoBbluMCNUTENbL BBOAMTCS YHMBEPCalbHbIA Habop «3agaHHbIX»
dopMyn pacyeta notpebnsemoro Tenna Ans OTONUTENbHOro U MEXOTO-
MUTENbHOrO CE30HOB:

W3 =m;y- (hy = hp);

W, =my: (h; — ho);

W3 =m3: (hs —hp), hs = hy;

Wy =W, - Wy

W5 = Ws;
Weg=W,+W;=W; -W, +W,.

Kpome Toro, B TB 3agatotcs paBeHcTBa t;=t, n P; = P,. [pn aToMm:
m; = Vyp(ty, Py);
m, =V, p(ta, Pa);
M3 = V3 p(t; =1, P3=P).

Tak kaKk B OTOMUTENbHbLIN CE30H HamnpaBreHne noToka B obpaTHOM
TpybonpoBoae COOTBETCTBYET NPSMOMY HaMpaBIiEHWNO MOTOKA Afsi pacXxo-
AomMepa B 3Tom TpybonpoBogde, TO M3MEPEHHOe 3Ha4YeHue pacxoda ans
obpaTHoro HanpaeneHuns notoka Q; 6yaeT paBHO Hynto. Mpu 3TOM 3Have-
Hua obbema V;, maccoBoro pacxoga G;, maccel mg u Tenna W; Takke
paBHbl HYTO.

CneposatenbHo, notpebnsemoe B Tennocucreme Tenno Oyaert Bbl-
YUCNATLCS MO «3UMHEN» hbopMyne:

We =W, —-W,,
roe W, — KonnyecTBo Tenna B Npsimom Tpybonposoae;
W, - KONMYeCTBO Tenna B obpaTtHOM TpybonpoBoae
npy NPSIMOM HanpaeIieHNM NOToKa.

B mexoTonuTenbHbIN Ce30H HanpaBeHne NoToka B 0bpaTHOM Tpybo-
NpPOBOAE COOTBETCTBYET OOpaTHOMY HanpaeneHWUO NOTOKa AN pacxono-
mMepa. pn 3ToOM 3Ha4YeHust pacxoda Ans NPSMOro HanpasneHUs MOTOoKa
Q,, obvema V,, maccoBoro pacxoga G,, Maccbl m, n Tenna W, Takke
paBHbI HYIO.

CnepoBatenbHo, notpebnsemoe B Tennocucteme Tenno Gyaer Bbl-
YNCNATLCA MO «NETHEN» hopmyre:

We=W; +Wj3,
roe W, — KonMyecTBO Tenna B NPSIMOM TpybonpoBoae;
W ; - KOMYecTBO Tenna B obpaTtHOM TpybonpoBoae
npv obpaTHOM HanpaBneHUN NOToKa.

3. Mpwn HeobxoanmMocTn MHAMKaLMK Npu3Haka nepexoda TB ¢ «3umHero» an-
ropuTMm pacdeTa Ha «neTHu» B TB gomkHa 6biTb 3agaHa HewlTaTHas cu-
Tyaumsa ¢ ycnosmem pukcauumn ee Hanmumna G3 > G2. lNpusHak nepexona
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ByneT ykasblBaTbCHA B 3HAKOMO3ULMOHHOM KOOE COCTOSIHUS CUCTEMbl U3-
MepeHun npu cukcauun gaHHon HC. MNpu obpaTtHOM nepexoae npuaHak
OGyneTt cHMmaTbCs.

Kpome Toro, Ang Kaxaou HewwTaTHOW CUTyauuu, yCTaHasrMBaeMown
nonb3oBaTeneM, JOMKHbI 3a4aBaTbCs YCNOBUSA (OMKCaALUM ee Hanuyma B
TEennoBblYMCIIUTENE B CreayoLlemM Buae:

Yx=Yx1 & ¥Yx2,

roe Yx1 — ycnoBuve, 3agaBaemMoe Mo YCMOTPEHMIO MOJb30BaTeNs;

Yx2 — ycnoswue, 3agaBaeMoe 0ba3aTernibHo, Ang OTONUTENbHOro
(G3 < G2) unun mexortonutenbHoro (G3 > G2) ce3oHa.

4. lNepeyeHb HeOOXOOAMMbIX HACTPOEK B 3MEKTPOMAarHUTHOM pacxogomepe
«B3JIET 3OP», ycTtaHoBneHHoM B obpaTHbI Tpybonposoa ([1P2), u B Ten-
nosblyucnuTene ucnonHeHuns TCPB-033 ans obecnevyeHuss asBTomaTmnye-
CKOWM CMeHbl anropMTtMa pacyeTta NnpuBeaeH HUXe.

4.1. AnnapaTHasi HacTporKa pacxogoMepa: 3adaTb aKTUBHbINM PeXmm pabdoTbl
ANs yHMBepcarnbHbIX Bbixogos 1 1 2.

4.2. NporpammHasi HacTpowrKa pacxogomepa:
a) 3agaTtb pexum paboTbl yHMBeEpPCanbHbIX BbIX04oB 1 U 2 — YaCTOTHbIN;
0) 3agaTb HasHadYeHWe curHana yHmBepcanbHoro Bbixoga 1 — Pacxog nps-
MOMW;
B) 3afaTb HasHayeHue curHana yHuBepcanbHoro Bbixoga 2 — Pacxop o6-
paTHbIN;

r) 3agaTb YpOBEHb CUrHarma yHuBepcCasbHbIX BbIXO4oB 1 M 2 — AKTUBHbIN
ypoBeHb «Hu3kuny;

A) YCTaHOBUTb OAMHAKOBble 3Ha4YeHUs Ko3pduLMeHTOB Npeobpa3oBaHNst Bbl-
xonoB 11 2 (Kp, nKp,) .

4.3. AnnapaTHasa HacTponKa TensoBblYUCIIUTENS:

a) 3a4aTb NACCUBHbIN PeEXUM paboTbl MMMYIbCHO-YaCTOTHLIX BXOAOB, yCTa-
HoBuB nepekntoyatenn SK1/1 — SK1/3 B nonoxenue «lacc.»;

0) yctaHoBUTL nepekntodatens SK1/4 B nonoxeHne «AKT.».
4.4. NporpaMmmHasi HacTporKa TeNSIOBbIYNCNTENS:

a) yctaHoBuTb B MeHio YCT / Pacxop 3HayeHne nacCUMBHbIN 4151 NapameT-
pa Bxop ot NP2 (3);

0) yctaHoBuTb B MeHo YCT / Pacxog 3HauyeHMe HU3KUW ONns napameTpoB
AkT. ypoBeHb P2 (3);

B) 3agaTb oauHakosble 3HadveHnsa onga NP2 Kp v NP3 Kp B meHto YCT / Pac-
xon;

r) yctaHoBuTb B MeHi0 YCT / Pacxop 3HayeHne HeT peakuun ans napamet-
pa NMpwu otkase NP1 (2, 3);

n) yctaHoBuTb B MeHo YCT / TemnepaTtypa 3Ha4YeHus:
- Onsa t2 npeo6: t2 nawm;
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- Ona t3 npeo6: t2 npeob;

€) 3agaTb paBHble 3Ha4veHus ans P2 abc n P3 abec B meHio YCT / laBne-
Hue;

X) ycTaHoBUTb B MeHIo YCT:
- Bbiuncnenune G3 no lP3;
- ®opmynbl, HC 3apaHHbIe;

n) B MeHto YCT / HewTaTHble cuTyaummn 3agatb YCroBUS U peakLmm B COOT-
BETCTBUM C Tabn.M.1.

B HacTpoiikax HC5 BO3MOXHO OTKMOYeHWe uHauKaumm cumsona «!»
npy dumkcaumm HC. Ons vero B meHio YCT / HewTtatHble cutyaumm /

HC5 napameTtpy HC5 oTtobp. ’ ! ’ crneqyeT ycTaHOBUTb 3HAYEHNE HeT.
K) B MeHto YCT / Pac4yeTHble ¢hopmynbl BBECTM hOPMYribl pacyeTa Konmye-
cTBa Tenna:

W1 =m1- (h1l-h0); W2=m2- (h2 —h0); W3=m3 - (h3 - h0);
W4 = W1 - W2; W5 = W3;
W6 = W4 + W5,

4.5. MoakntounTb YHMBEPCarnbHbIE BbIXOAbl PACXOAOMEPOB K KOHTAKTHbIM KO-
nogkam Tennosbluymcnutens (puc.M.1):

- BbIxoa1 NP1 — k koHTakTHOWM Konoake XP6;
- BbIxoa1 NP2 — k KoHTakTHOM konoake XP7;
- BbIxoa2 NP2 — k koHTakTHOWM Konoake XP8.

4.6. NMpeobpasosatenu Temnepatypbl MT1 1 MT2 NnogknoYMTb K KOHTAKTHBIM
konoakam XP1 n XP2 cooTBETCTBEHHO.

Tabnvua M.1

HaumeHoBaHue napameTpa YcTaHaennBaemoe 3Ha4eHme

HewrTatHasa cutyaumsa HC1 (dmkcupyeTcs B TedeHme OTONUTENBHOro Ce30Ha)

Ycnosue 1 Y1 =Y11 & Y12

Ycnosue 1 / Y11 tl<k+t2* k =3,00000 *
Ycnosue 1 / Y12 G3<k +G2 k =0,00000
Peakuusa 1 / MNMpuceanBaHue 1 He 3agaHo *

Peakuna 1 / HakonneH. cron *

HewTatHasa cutyauua HC2 (cmkcmpyeTcsa B TeHEHUE OTONUTENBHOMO CE30Ha)

Ycnoswue 2 Y2 =Yy21 & Y22

Ycnosue 2 / Y21 G2 >=k * G1* k =1,04000 *
YcnoBue 2 / Y22 G3<k+G2 k = 0,00000
Peakuusa 2 / lMpucBauBaHue 2 He 3apgaHo *

Peakuusa 2 / HakonneH. cton *
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MpopomxeHue Tabnuubl M.1

HanmeHoBaHue napameTpa

YcTtaHaBnnBaemoe 3Ha4YeHne

HewrTaTtHasa cutyauua HC3 (dumkcupyeTtcs B TedeH

ne MeXoTONMUTENbHOro 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 / NMpucBaunsaHue 3

He 3apgaHo *

Peakuusa 3 / HakonneH.

cton *

HewTatHasa cutyauua HC4 (dmkcupyeTtcs B TedeH

ne MeXOoTONUTENbHOro Ce30Ha)

Ycnosue 4 Y4 =Y41 & Y42
Ycnosue 4 /Y41 G3>=k* k = 143,500 *
Ycnosue 4 /Y42 G3>=k +G2 k = 0,00000

Peakuus 4 / NpucBauBaHue 4

He 3apgaHo *

Peakuus 4 / Hakonne-H.

crton *

HewratHaa cutyaumnsa HCS (pumkcmpyeTtcesa ansa oTobpakeHns CMeHbl anroputma **)

YcnoBue 5 Y5 =Y51

YcnoBue 5 /Y51 G3>=k + G2 k = 0,00000
Peakuua 5 / MNpucBauBaHue 5 He 3a4aHo

Peakuua 5 / Hakonne-H. naoert

* - MOXET ObITb YCTAHOBMEHO ApPYroe 3Ha4YeHUe No YCMOTPEHMIO Nornb3oBaTe-

n4.

** - Py CMEeHe anropyTMa pacyerta Tenna gnsa OTONUTeNbHOro cesoHa Ha an-
ropuTM pacyeTta Tenna Ansi MeXoTONUTENbHOro ce3oHa (Npu BbIMOMHEHUN
ycrnosust ¥51) B no3mumm 5 3HaAKONO3ULMOHHOTO KOf4a CUCTEMbI M3Mepe-
HUA HaUUmpyetcs cumeon «x» (Tabn.[.1). MNMpwn obpaTHOM cmeHe anro-
puTMa pacyeTa Tenna UHAMKauus CUMBOMa «X» B No3vumm 5 npekpatla-

eTCH.

NMPUMEYAHUE. Bce HacTponkn TensnoBblYMCIIUTENSA BbIMOMHATCA
B pexume CEPBUC npu ycTaHOBNEHHON NepemblyKe Ha KOHTAKTHOW nape

J2 (pnc.>K.2).

67

re2 tsrv.033 doc2.6



