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B HacTosilem JOoKyMeHTe onucaH nopsgok MCNonb3oBaHUS Mo Ha-
3HaveHuto TennosbluncnnTena «B3JIET TCPB» aHeproHesaBMcMMOro
ncnonHeHua TCPB-033.

B cBA3n ¢ nocTtosiHHOM paboTon NO YCOBEPLUEHCTBOBAHMIO Npubo-
pa B TENnoBblMMCNNTENE BO3MOXHbI OTNINYMUS OT HACTOSILLErO PYKOBO-
ACTBa, He BNUAKOLWME HA METPOSIOrMYecKMe XapakTepUCTUKN U (DYHK-
LUMOHarnbHbIe BO3MOXHOCTU npubopa.

MEPEYEHb NPUHATLIX COKPALLEHNN
KKW - xuakokpuctannuyieckmin HanKaTop;

HC - HewTaTHasa cutyauus,

MNP - NpeobpasoBaTtenb pacxoaa;

nT - NpeobpasoBartens TemMnepaTypsbl;
B - TENNOBbIYUCIINTEND;

oA - 9KcnnyaTaumoHHasa JOKYMeHTaums.

NMPUMEYAHWE. Bug HanmeHoBaHUA UM o003HAYEeHUs, BbIMNOJSI-
HEHHOro B TeKkcTe WM Tabnuuax XWpHbIM WpudToMm Arial, Hanpumep,
HakonneHue, COOTBETCTBYET ero otobpaxkeHuto Ha gucnnee npudopa.



1. SKCIMNYATALUUOHHbLIE OTPAHUYEHUA

1.1.

1.2.

1.3.

JKcnnyaTtaumsa TennoBblMUCINTENSA OOSMKHA NMPOM3BOAUTBLCA B YCIOBUAX
BO34EeMNCTBYIOLMX (PAKTOPOB, HE MNpEeBbILAWNX AOMNYCTUMbIX 3Ha4Ye-
HWUW, OrOBOPEHHbIX B M.1.2.3 YyacTu | HacTosALWwero pykoBoacTBa no 3Kc-
nnyarayuu.

Heobxo4MMOoCTb 3almMTHOrO 3a3emMreHns npubopa onpeaensieTca B co-
oTBeTCcTBUM C TpeboBanmsmn rmasbl 1.7 «[paBun ycTponcTBa anek-
TPOYCTAHOBOK» B 3aBMCMMOCTU OT HarnpshKeHWUsi MUTAHUA U YCrOBUN
pasmeLleHna npmbopa.

MonHuesawmrta obbekTa pasmeLleHns npnbopa, BbIMNOMHEHHAsA B COOT-
BeTCTBUM C «/HCTpyKLMEN MO YCTPOMUCTBY MOSIHUE3aLWmUTbl 30aHuI, Co-
OPYXXEHUA N MPOMBbILLIIEHHbIX KOMMYHUKauuny CO153-34.21.122-2003
(yrBepxaeHHon [Npukaszom MuHaHepro Poccum Ne280 ot 30.06.2003)
npegoxpaHsaeT npubop oT BbIxoda U3 CTPOS NPU HaNMYUN MOSHUEBbLIX
paspsaos.

1.4. TpeboBaHMs K yCnoBusSIM 3KchfyaTauum M BblOOpYy MecTa MOHTaxa,

npuBefeHHbIE B HACTOSLLEN 3JKChnyaTaunoHHOM AoKyMeHTauuu (34),
yunTbIBalOT Hanbornee TMNNYHbIE PakTopbl, BAUSOWME Ha paboTy Ten-
NOBbIMUCNTENS.

Ha o6bekTe akcnnyaTaumMm MoryT CyLLeCcTBOBaTb UIN BO3HUKHYTb B
npouecce ero aKkcnnyatauum gaktopbl, He nogaalmnecs npeasapu-
TENbHOMY NMPOrHO3Y, OLEHKE UK NPOBEepKe, 1 KOTOPble NPOU3BOAUTESb
He MOT y4ecTb npu paspaboTke.

B cnyyae nposBneHnst nogobHbix akTopoB criegayeT HauTu MHoe
MEeCTO 3Kcnsiyatauuu, rae gaHHble (0akTopbl OTCYTCTBYIOT UMW HE OKa-
3bIBalOT BNMAHUA Ha paboTy usgenus.



2. MEPbIl BE3OIMNACHOCTH

2.1.

2.2.

2.3.

2.4.

K paboTte ¢ usgennem gonyckaetcs obcnyxmBatoLwmin nepcoHar, o3Ha-
KOMJTEHHbIW C KCMyaTauMoOHHOM AOKYMEHTaunen Ha nsgenve.

Mpn nogroToBke M34enMsa K WMCMNOMb30BaHUIO AOMKHbI cobntogaTtbes
«lMpaBuna TeXHNYECKOW IKChnyaTaumm 3NEKTPOyCTaHOBOK nNoTpebute-
neny» n «MexoTpacnesble npasuna no oxpaHe Tpyaa (MNpasuna 6e3o-
MacHOCTK) Npu 3KCNyaTaLmm 3NeKTPOyCTaHOBOKY.

Mpn oBHapyxeHun BHELLHEro noBpexaeHust Tennosblumcnutens (TB)
ero criefyet OTKNMIOYMTb U 06paTUTLCA B CEPBUCHBIN LEHTP UMK permo-
HanbHOe NpeacTaBUTENbCTBO ANA onpeferieHns BO3MOXHOCTU Aalb-
HeWwen akcnnyaTtauum TB.

B npouecce paboT No MOHTaxy, NyCKOHaNaake UM peMOHTY TENSOBbI-
YUCrMTENs 3anpeLlaeTcsa: MCMNonb3oBaTb HEWCNpPaBHblEe JnekTpopa-
Anonpuodopbl, ANEKTPOMHCTPYMEHTbI NMMBO 6e3 NOAKMYEHUS UX KOpMY-
COB K Marmctpanu 3almTHOro 3a3emneHms (3aHynenuns).

BHUMAHMUE! lMeped nodknrovyeHueM K Ma2ucmpasnu 3aujum-
HO20 3a3emsieHusi y6edumbcsi 8 omcymcmeuu HanpshKeHUsi Ha
Hedl.



3. MoOArotToOBKA K UCIMOJIb3OBAHUIO

3.1. MNoarotoBKa K MOHTaXy

3.1.1. He ponyckaeTtcsa pa3smelleHne TB B ycroBusix, He COOTBETCTBYHOLLNX
n.1.2.3 4actn | HacCTosLLEro PyKOBOLCTBA MO 3KCnsiyaTaumn.

3.1.2. MNpu BbIGOpe MecTa pasmelleHns TB cneayeT yunTbiBaTh:

- ANuHy kabenen ceasnm TB — npeobpasosatens pacxoga (MP) n TB —
npeobpasoBatens Temnepatypsbl (MT);

- HeobxoanumocTb obecneveHnsa cesoboaHoro goctyna kK TB;
- HegonycTMMOCTb pasMelleHns TB B6AM3M MCTOYHMKOB Tenna, Hanpu-
Mep, rops4mx TpybonpoBoaoOB;
- HexenaTenbHOCTb Hanuyus kanatouwero Ha TB koHaeHcaTa nnbo xua-
KOCTW C NpoXoasLmnx TpybonpoBoaos.
Ana cunTtbiBaHUA napameTpoB ¢ TB HeobxoanMmMo BHelUHee ocBe-
LieHue.

3.1.3. TpaHcnopTupoBka TB K MeCTy MOHTa)xa [OShKHa OCyLeCTBNATLCA B
3aBO/CKOWN Tape.

[Mocne TpaHcnopTMpoBkM TB K MecTy yCTaHOBKW Npu oTpuuaTtesib-
HOW TemnepaTtype WU BHECEHUS ero B NMOMeLLeHUEe C MOSOXUTENbHON
TemnepaTypon BO u3bexaHwe KoHAeHcauuu Bnarm HeobXxoauMo Bbl-
nepxatb TB B ynakoBke He MeHee 3-X 4acoB.

Mpu pacnakoBke TB npoBepuTb €ro KOMMMEKTHOCTb B COOTBETCT-
BMMW C NacnopToOM Ha AaHHbIN Npubop.



3.2. MoHTax TennoBbIYUCNUTENA

3.2.1.
3.2.2.

3.2.3.

3.2.4.

3.2.5.

Kpennexne TB npounssogutca Ha DIN-peiky.

MogknioyeHne npeobpasoBatenen pacxoga M npeobpasoBaTtenen
TemnepaTypbl K TB npon3BoanTCcs B COOTBETCTBUN CO CXEMOW MOAKIIO-
yeHus (puc.h.1) n pacnonoxeHmem KOMMYTAUMOHHbLIX 3NIEMEHTOB Ha
nnate (puc.>K.2).

PasgenaHHble U 0bnyxeHHble KOHLbI curHanbHoro kabensa MNP co cto-
poHbl TB noakntoyaloTcss K COOTBETCTBYHOLWEN OTBETHOMW 4YaCcTu KOH-
TakTHOM konoaku TB. Pasgenka v nogknioyeHne akpaHa He TpebyeTcs.

KoHubl curHanbHoro kabens MNT co ctopoHbl TB nogkntovaroTea K co-
OTBETCTBYIOLLEN OTBETHOM HYaCTW KOHTAKTHOM Konogku TB.

KaGenu no BO3MOXHOCTU KpensiTcsl K cTeHe. [Ansa 3almTbl OT MexaHu-
YeCKNX MOBPEeXOEHUN PpeKOMeHOyeTCs curHanbHble kabenu pasmewaTb
B Tpybax, pykaBax unu kopobax (MeTannmyeckux, nnactMaccoBbIX W
T.4.). HonyckaeTcsa B ogHon Tpybe (pykaBe, kopobe) pasmewiaTb He-
CKOJbKO CUrHasbHbIX Kabenen.

CurHanbHble kabenu, ecrniv OHW NPOMOXeHbl HE B MeTanMyeckon
Tpybe, pykaBe unu kopobe, He pekoMeHayeTCcsa npoknaabiBatb 6rvxke
30 cm oT cunoBbix kabenen gpyroro obopyagoBaHus. [lonyckaetcsa ne-
pecekaTb Ux nog yrnom 90°.

HE [OIMYCKAETCA kpenumb kabenu k mpy6ornpogody ¢ me-
nnoHocumenem!



3.3. BBoa B akcnnyaTtauuro

3.3.1.

3.3.2.

lMyckoHanago4vHble paboTbl NPOM3BOAATCA NpPeacTaBUTENAMU OpraHu-
3aumn, MMENOLLEN NpaBO Ha NpoBedeHMe YyKasaHHbIX paboTt, nmbo
npeacraBuTeNamMu NpeanpuUATUS-U3roToBUTENS.

Mepen BBOOOM B 3Kcnnyatauuio NpomMsBecTy KoOHuUrypmuposaHue TB:

BBECTM anroputMmbl pacyeTta, OpMyrbl KPUTEPUEB U peakuuii Ha He-
LUTaTHble cUTyaumm yHKLUNOHMPOBAHWS;

BKMNIOYNTb NpPOrpamMMHO Heobxoammble KaHanbl U3MEpPEHUs pacxoda u
TemnepaTypbl, yCTaHOBUTb 3HAaYEHMsI NapamMeTpoB OYHKLUMOHNPOBaHUS,
cooTBeTCTBYOLWME nogcoeanHeHHbIM NP v IMT;

- BbINOSIHUTb NPOYNE HEODXOANMbIE HACTPOMKN.

3.3.3.

3.3.4.

Mo okoH4YaHuM — onniombuposaTb TB B cooTBeTCcTBUM C D[.

Mpumep BBOAA YCTAHOBOYHbLIX MapamMeTpoB A1 OAHOM U3 BO3MOX-
HbIX KOHurypaumn TB (aBTomMaTudeckoe nepeknovyeHne anroputMmoB
pacyeTa Ans OTONUTENbHOrO / MEXOTONUTENbHOro ce3oHa) NPUBEAEH B
MpunoxeHun M.

I'IpM NoaroToBKe M3genns K NCNosib30BaHMIO AOSHKHO ObITb npoBepeHO:

npaBunbHOCTL ycTaHoBku NP u MNT B cooTBeTCTBMM C BblIBpaHHLIM arn-
roputmom paboTtel TB. CooTtBeTcTBne npeobpasoBaTenss HOMepy W3-
MePUTENbHOro KaHana gaHHOro napamMmeTpa MOXXHO NPOBEPUTL MO Noa-
COEOVHEHMIO K COOTBETCTBYIOLLEMY SNIEMEHTY KOMMYyTaUUW Ha nnarte
TB;

NOAKIYeHe AoNONHUTENbHOrO 060pyaoBaHUA (KOMNblOTepa, Mogema
M T.0.) B COOTBETCTBUMN C BbIDPAHHOW CXEMOW.

Tennosbluncnutens «B3JIET TCPB» npu nepBom BKMOYEHUN UMK NO-
crne AnuTenbHOro nepepsiBa B paboTe rotoB K akcnnyataumm (npu oT-
CYTCTBUW OTKA30B M HELUTATHBLIX CUTYaLMNn B CUCTEME) NOCIe:

MONHOro MpeKpaweHns OUHaMUYEeCKMX rmapaBinyeckmx NpPoLLECCOB B
TpybGonpoBoae, CBA3AHHbLIX C PEryNMpPOBaHMEM MOTOKA TEMIOHOCUTENS
(paboTbl Ha TpybornpoBoAe CO CNMBOM TEMNSOHOCUTENS, NepekpbiTve
noToka TenmoHOCUTENS U T.N.);

- 30-MWHYTHOrO Nporpesa pacxo4oOMeEpPOB.

3.3.5.

Mpn HeobxogumocTn oTnpaBkm TB B NOBEPKY UM PEMOHT HEOBX0AMMO
OTBEPHYTb BUHTbI KpenneHus nuueBon 4Yactm kopnyca TB. OTtcoegu-
HUTb JIMLUEBYIO YacTb Kopryca OT 3aJHen U OTCTbIKOBaTb OTBETHblE
4YacCTM KOHTaKTHbIX KOMOLOK C CUrHanbHbiMK Kabenamu ot nnatbl TB.
JlnueBytro yacTb koprnyca TB ¢ anekTpoHHbIM MOoAyrem ynakoBaTb AnA
TPaHCNOPTUPOBKM.



4. YNPABJIEHUE TEMNOBBLIYUCIIUTEINEM

YnpaeneHue paboTon TEMMOBLIMUCIIMTENSA B Pa3NUNYHbIX pexXnmax
MOXET OCYLLECTBMAATLCA C KraBuaTypbl C MOMOLLbIO CUCTEMbI MEHIO U
OKOH MHAMKaUUN pa3HOro ypoBHsl, oTobpaxaembix Ha gucnnee, nnbo ¢
MOMOLLIbIO MEPCOHANbHOro KOMMbOTEPa MO NOCneAoBaTENbHOMY WH-
Tepency RS-232.

4.1. Pexxumbl ynpaBrieHus

Pexnm ynpaBneHus TennoBbl4UCNTENEM — 3TO YPOBEHb 4OCTYyNa
K MHpopMaLnn U BO3MOXHOCTU U3MEHEHUS NapamMeTpoB PYHKLUMOHU-
posaHua TB.

Pexnm ynpaBneHus 3agaeTcst KOMOMHaUMEN Hannyus / OTCyTCTBUSA
3aMblKaHNA C MOMOLLbLIO MepeMbldeKk OBYX KOHTaKTHbIX nap J1 n J2,
pacnonoxeHHbix Ha nnate TB (MpunoxeHne X puc.)X.2). CooteeTcT-
BME KOMOMHaUUN pexnmam ynpasrieHust npuBegeHo B Tabn.1, rae «+»
— Hanuumne 3amblKaHUS KOHTAKTHOW Mapbl, a «-» — OTCYTCTBME 3aMblKa-
HUA.

3amblkaHne KOHTakTHoW napbl J1 paspelsaetr mogumdukaumio Ka-
NMBPOBOYHBIX NapaMeTpoB, KOHTAKTHOW napbl J2 — (PYHKUMOHASbHbIX
napameTpoB TEMMOBbIYUCIINTENS.

Ta6bnuua 1
KoHTakTHaga napa

Pexum ynpasneHua KL 32 HasHaueHune pexunma
PABOTA — — JKCMyaTaumMoOHHbIA PEXUM

CEPBUC _ + Pexum noarotosku

K 3KkcnnyaTtaumm
HACTPOWIKA + _ Pexum HacTponkn
N NOBEPKU

4.2. Cucrema nHamkaumm

4.2.1.

4.2.2.

[na ynpaBneHus TennoBblMMCAUTENEM C KnaBuaTypbl UCMOMb3yeTcs
MHOroyposHeBas cuctema meHio (Mpunoxenune A), cocTtosiwas mns oc-
HOBHOIO MEHI0, MEHIO U OKOH MHAMKaLMK, coaepXalux KOMaHabl unu
napameTpbl. CocTaB M CTPYKTypa OCHOBHOIO MEHH, MEHIK U OKOH WH-
AvKaumm onpeaensoTca YCTaHOBMNEHHbIMU PEXMMOM YNpaBreHnsa Ten-
NOBbIYMCIINTENEM.

OKHO MHAMKaUMM OCHOBHOIO MeHk (puc.1) coaepxut obo3HayYeHus
NMYyHKTOB MEHIO, KOTOPbIE pacrnonaralTcsi B O4HON CTPOKe, U Kypcop nog
ogHUM 13 HUX. OOHOBPEMEHHO B OKHE MHAWKAUMW OCHOBHOIO MEHHO
MOXeT oTobpaxatbca He bonee 4-x 0003HAYEeHU NMYHKTOB MEHIO, KO-
TOpble MOryT CMeLLaTbCH BIEBO UMK BNpaso.
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| MBP |[M3M YCT APX MH®|OTKN'
| A

- — ———_

Kypcop

Puc.1. Bug okHa UHAMKaLMM OCHOBHOIO MEHIO.

B coctaB OCHOBHOIO MEHI0 BXOOAT cnegywwme MeHH:

- NMBP — «Mosepka» (MHAMUMpyeTcs Tonbko B pexume HACTPOWKA);

- U3M — «N3mepeHmnsy;

- YCT — «YcTaHOBKW»;
- APX — «ApxuBblI»;
- UH® — «MHdopmaunay;

- OTKN — «OTKNOYEeHMEeY.

4.2.3.

4.2.4.

B pexxume PABOTA nepedeHb oTOBpakaeMbIX OKOH MHOAMKALMN MEHIO
M3M, a Takke BO3MOXHOCTb nepexona u3 meHio U3M B ocHOBHOE Me-
HIO 3aBUCUT OT YCTAHOBIIEHHOIO 3HayeHusi napameTpa OTOOpP. MeHHo
(nonHoe, manoe, 6e3 HacTp.).

Mpn yCcTaHOBNEHHOM 3HaAYeHUM NOJIHOe oToOpaXkalTcA BCe BO3-
MOXHble ans pexunma PABOTbI okHa nHamnkaumm n BO3MOXEH nepexos
B OCHOBHOE MEH!I0.

MNpwn ycTaHOBNEHHOM 3Ha4YeHMM marnoe oTobpaXkalTCsi TONMbKO OK-
Ha nHgukaumm napameTtpoB ml(2, 3), t1(2, 3) npeob, W1(2,...,6), Bpe-
mAa, THap, Tnp, CoctosaHne 1 OTOGpP. MeHH. lNepexoa B OCHOBHOE
MEHI0 HEBO3MOXEH.

[Mpn ycTaHOBMEHHOM 3Ha4yeHUN 6e3 HacTp. oTobpaxalTcsa Te xe
OKHa WHAMKaUMW, 4TO N MpPU 3HAYEHUN NOJIHOe, Kpome okHa OToOp.
MeHIo. Bo3amoxeH nepexog B OCHOBHOE MeH. [pu 9TOM M3MEHUTH
PEXMM UHOMKALUN MEHIO HENb3A. [1Nns M3MEHEHUA pexuma nHgukaumm
Heobxoaumo nepentun B pexxum CEPBUC nnu HACTPOWKA.

YcTaHoBneHHoe 3HaveHue napameTtpa OTo6p. MeHIo He BrnusieT
Ha nHamkaumo B pexxumax CEPBNC n HACTPOUKA.

Mo ymon4yaHuio npu Bbinycke npubopa u3 nponssoacTea napameTp
OTOGp. MEHIO UMeET 3Ha4YEHNE MOJTHOe.

Kypcop B OKHax MHOMKALUUW yKa3blBaeT HA BblOpPaHHbIN MYHKT MEHIO,
HauMeHoBaHMe napameTpa nNubo paspsa peaakTupyemoro yucna. Me-
CTO pacrnonoXxeHus n opma Kypcopa 3aBUCAT OT BuAa MHGOpMaLmK,
oTobpaxaeMol B OKHE WHAMKALWUW, U COCTOSIHUSI YCTaHOBINEHHOIO psi-
AOM C KypCOpoM (Hag KypcopoM) NyHKTa MeHI0 (napameTpa):

- A - BO3MOXEH nepexoa K MeHo / OKHY HUWXXHEro YpPOBHA;

P> - Bo3MOXeEH Nepexos K MeHIO / OKHY HVKHETO YPOBHS, BO3MOXHA MO-
Aandukaums napameTpa, BbiNoNHEHWe KOMaHabl;
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< (MepuaroLmi Kypcop) - BO3MOXHa Moandukaums 3HadeHnsa pasps-
Aa 4MCNoBOro napameTpa, aneMeHTa opMynbl pacyeTa Tenna, ycno-

BUSA NN peakummn Ha HewTaTHyo cutyauuio (HC).

4.3. YnpaBneHue c KnaBuaTtypbl

4.3.1.

4.3.2.

Knaesuatypa TB obecrneunBaeT BO3MOXHOCTb ONepaTMBHOIO ynpaere-
HUS OKHAMW UHOMKaAUMW C LesSibio NPOCMOTpa TeKyLMX 3HaYeHU name-
pAeMbIX U YCTaHOBOYHbIX MapaMeTpoB, apXMBOB, a Takke BBoAa YyCTa-
HOBOYHOW MHOpPMaLNW.

Kpome TOro, nmeeTtcsi BO3MOXHOCTb C KnaBuaTypbl BbINOSIHUTL Ha-
cTponky KoHTpacTHocTu pucnnes >XKW. HacTponka KOHTpacTHOCTU
AOCTYNHa TOMbKO NPU MHAMKALUN OCHOBHOIO MEHHO.

Knasuatypa TB cocTtouT n3 wecTtun KHornok, obo3HaveHne n HasHa-
YyeHue KoTopbix NnpueeaeHo B [NpunoxeHnn b.

Beoa 3HaveHumn YCTaHOBOYHbIX MapamMeTpoOB:

B MeHto YCT nnb6o UH®D kHonkamu @ @ BblGUpaeTca HyXXHbIN

NYHKT NOAMEHK U HaXMMaeTCA KHOMKa a;

AN pefakTMpoBaHMSA 3HaYeHUs napameTpa KHonkamm @ @
BblOMpaeTcs (ecnn aTo TpebyeTcs) HYXHbIM YNCIIOBOW MHAEKC (nopsia-

KOBbIi HOMep npeobpasoBaTensi) U HAXXMMAETCHA KHOMKa
€eCnn YnCroBOe 3Ha4YeHue napameTpa yCTaHaBNMBaAETCHA NopaspsgHo,

TO MOCIEe HaXaTusl KHOMKM a NosIBNSAETCS MHAMKaLUS Kypcopa l
Ha MecTe cTapLlero paspsaa uHauumpyemoro yucna. MiameHeHve 3Ha-
YyeHusa paspsiaa YMCNoBOro napameTpa NPoOU3BOAUTCSA C MOMOLLBIO KHO-

NnokK @ @; nepemMeLleHne no paspsigam yucna (obecneveHve

oTOBpaxeHns paspsagoB YMcna) — C NMOMOLLBIO KHOMOK @ @
Mockonbky Ha pgucnnee XKW ana napametpoB Kp, Gpor1(2,3),
Qpor1(2,3) (puc.A.5), k (MpunoxeHue ') ogHOBpeMeHHO oTobpaxatoT-

CA He BCe pa3pdibl Yncrna, To KHOMKU @, @ HaXMakoT o TeX

nop, moka Kypcop l He OygeT ycTaHOBMEH Ha mecTto Tpebyemoro
paspsiga u1cna;

€CJ11 3Ha4YeHune rnapameTpa Bbl6|/|paeTCF| M3 CNnckKa, To nocrne Haxatud
KHOTKWN 4YacCTb CTPOKM 3aKro4aeTCd B yrioBble ckobku. KHonkamm

@, @ npon3BoanNTCA Bbl60p 3Ha4YeHnA napameTpa U3 Crincka,

12



B)

BBO[ OTpedakKTUpOBaHHOIO 3Ha4e€eHUA napamMeTpa npon3BoanNTCA HaXXa-

TUEM KHOMKA n, OTKa3 OT BBOAA HOBOIo 3HaA4Ye€HUA — HaXaTuem

KHOTKWN G

r) nepebop OKOH MHAMKaUUWM NapameTpoB NPOU3BOAUTCS KHOMKaMU @

4.3.3.

€2

YcTaHoBKa hopMynbl pacyeTa Tenna:

B MeHo YCT kKHonkamm @ @ BblOMpaeTcss NyHKT Pac4yeTHble

dopMynbl U HaXXMMaeTCst KHOMKa G Mocrne nosiBNeHnst HAMKaUMm
napametpa W1 ons KoppekTUpOBKU MHAMLMPYEMOMN (hOpPMYyrbl CHOBA

Ha)xMMaeTcsl KHomnka a MosiBneHve MHAMKAUMK YrioBbIX CKOBOK,
OrpaHNYMBaIOLLMX YaCTb CTPOKM, O3HAYaET NEePEXO] B PEXMM peaaKTu-
POBaHMWS COAEPXKUMOFO CTPOKM;

KHOMKamMu @ @ BblbupaeTcs HyxHast popmyna pacdeta W1
unu 3HayveHue 0. Ecnu He TpebyeTcs peaakTMpoBaHUE YUCHOBbIX WH-
AeKcoB B BblIbpaHHOM (hopmyne, TO OCYLLEeCTBNSETCH ee 3annch: KHOMKY

n HaXkumatoT asaxabl. [na 3anucu 3HaveHus 0 KHOIMKY a Ha-
XUMaKT OOuH pas,

- NS UAMEHEeHUs 3Ha4YeHNA MHOEKCOB MacCbl M M 3HTanbnMm h Haxmma-

eTca KHomka a MHovkaums yrnoBbIx ckobOK npekpaliaeTcs u no-
ABNSETCA MHOMKaUMS Kypcopa l . Knonkamm @ @ Kypcop l

nepemellaeTcs kK TpebyeMomMy UHAOEKCY, 3aTeM KHOMKaMm @ @
yCTaHaBNMBAaETCH HY)XHOe 3HayeHWe MHAeKkca. 3anucb oTpenakTUpo-

BaHHOM (*)OpMyJ'IbI npon3BoanNTCA NO HaXXaTUKO KHOMKA a

AHanornyHbiM obpa3om ycTaHaBnMBatoTCa OpMyIbl pacyeTa ans
W2 (3, 4, 5, 6). MNepexog k nhgukaumm W2 (3, 4, 5, 6) ocywecTBnsaeTcs

BBog ycnoBun HewTaTHbIX CUTYaUUN N peakunini Ha HUX OCYLLEeCTB-
ngaeTcsa aHanorndHeliM obpasom. MNMpumepbl BBoAa hopMys pacyeTa, yc-
TaHOBKM ycrnoBun n peakumn Ha HC npuseaeHbl B MpunoxeHuax B u .

4.3.4.HacTtporika aBTOMaTU4EeCKOro nepexoda Ha «3MMHee» U «neTHee» Bpe-

MA

BkntounTtb / OTKNIOUNTL (PYHKUMIO aBTOMAaTMYECKOro nepexoga Ha
«3MIMHEE» U «JieTHee» BpeMsi MOXHO B pexume PABOTA Tonbko B ne-
puog «3MMHero» BpeMeHu. [nsa BknoveHns yHKLUM aBTOMaTUYECKOro
nepexoga Heobxoanmo B MeHio YCT / NMpubopHble Yacbl ans napa-
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mMeTpa JleTHee BpeMsAl yCTaHOBUTb 3HaYEeHME pa3peLleHo, Ans OTKo-
YeHUs PYHKUMM — 3HayYeHue 3anpeleHo. Mopsgok MCnonb3oBaHUSA
KHOMOK — Kak B . 4.3.2.

[aTbl aBTOMaTMyeckoro nepexofa Ha «3MMHee» N «JieTHee» Bpe-
Msi B TEKYLLEM rogy MOXHO onpenenuTtb, BolbpaB B MeHio UH® nyHKT

INleTHee BpemsA ¥ ABaxabl HAXXaB KHOMKY a
[ns onpeaeneHus aatbl nepexoaa Ha «3MMHeEe» U «JleTHee» Bpe-

MA B npeablaywmx Uin nocneayrwmx rogax Heob6xoauMmo:

- HaXXaTb KHOMKY a

- nocrne NosiBNeHNst HAMKaumMm Kypcopa I yCTaHOBUTL TpebyeMblii rog,

KHOHKaMM(ﬁJ, (@J(@) (')J

- MOBTOPHO HaXXaTb KHOIMKY a

4.3.5.CHpoc HaKOMNMAEHHbIX 3HAYEHUIN

Ana obHynenunsa (B pexume CEPBWC) uncnoBbix 3Ha4YeHun 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 meHo YCT / HakonneHue ons
napameTtpa COpocUTbL HaKonn. 3HAYeHUA YCTaHOBUTb 3HAYEHME Aa u

HaXaTb KHOIKY a I'Ip|/| 3TOM MHAMKaUunMA 3Ha4YeHnA Aa CMEeHUTCA

WHOMKauMen ..., a 3atem — cpen. [opsiaoK MCNoNb30BaHUSA KHOMOK —
kak B n. 4.3.2.
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4.4. NMpocmoTp apxmBOB

441.

YacoBon, CYTOYHbIA U MECSAYHBIN apXuBbl TEMMOBLIMUCIUTENS UMEDT
OLMHAaKOBYIO CTPYKTYpPY W cofepXaT KpoOMe COXPaHEHHbIX apXUBHbIX
3anucen Takke bydepHbIn HaKoNUTENb 4aHHOro apxmBa (puc.2).

ByepHbIl Hakonumersnb

Bpewms (Texywl.) —>- OkHa uHOuKayuu OaHHbIX
09:24 24.07.2008 | 6ygepHo20 Hakonumess

Bpems (apxuB.) : OKHa uHOUKayuu
. -« apxusHou 3arnucu N
08:59 24.07.2008 (nocnedHeli Mo epemeHu !
[) ; coxpaHeHusi)
A A
Bpems (apxuB.) —» OkHa uHOuKauuu :
07:59 24.07.2008 [ ' apxuerol 3anucu N-1

e S —

} T e e
Bpems (apxus.) i apxueHol sanucu0 |
11:59  22.07.2008 [+ (camodl paHHell ’

Puc.2. CTpykTypHasa cxema 4acoBOro apxuvsa.

4.4.2.

BydepHbIi HakonuTenb NpeAHasHayeH ONs XpaHEeHUs B TedyeHue
TEKYLLEro MHTepBarna apXvuBMpOBaHWSI HaKanMBaeMblX 3HAYEeHUIN ap-
XMBMPYEMbIX MapamMeTpoB C LENbl UX MOCHeaytLLero CoXpaHeHusl B
BMAE 3anucu No 3aBepLUEHNIO MHTepBana apxXMBMpoBaHus.

CocTtaB OKOH MHAMKALMN apXMBHOW 3anvcu 4acoBOro, CyTOYHOMO U
MECSIMHOrO apXxMBOB, a Takke BydepHOro HakonuTens oanHakos. B ya-
COBOM apxmBe OOMNOSTHUTENBHO MMEKTCA OKHa MHAMKAUUKW peakumi Ha
oTka3 npeobpasosartenen pacxoga NP1, NP2 n MNMP3.

[ns nepexoga k TpebyeMoMy apxvBy (4acoBOMY, CYyTOYHOMY, MECSu-

HOoMY) Heobxogmmo B meHo APX (puc.A.3) KHonkamm @ @ Bbl-
OpaTb HaMmeHoBaHue cooTBeTcTBylowero apxmea (Yac, Cyr, Mec) un

Ha)aTb KHOMKY a Mpun atom Ha gucnnee XKW nosaBuTca OKHO UH-
Avkaumm Bpemsa (Tekyw,) 6ydepHOro Hakonutenst ¢ TeKywumu (Ha
MOMEHT OTKPbITUSA OKHa) BpeMeHeM B popmaTte «4acbl : MUHYThbI» U Aa-
Tou (puc.3).
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\

Bpems (Tekyw.)

(apxus.)
XXXX XXXXXXxx [ | sanucy  9ama e

CocrT. cuctemsl
k00 cocm.cuc. TB

speMs meK .
TKoH.-1 P (apXL}I/eL.Lj

CocTosiHue
KOO cocm.cuc. usmepeHul

3
W4 (5,6) Fox
XXX, XXX

3
m1 (2,3) T
XXX, XXX
3

t1 (2,3) npeo6 °C
XX, XX

k3

THap 4
XXX, XX

Tnp 4
XXX, XX
I

T HC1(2,...,5) Y
XX:XX (XX, XX)
I

T NP1(2,3) y

XXXX (XX XX)
3

AR MNpu oTkaze NP1 (2,3) *

Bud peakuuu Ha omka3

* - omo6pa>l<aem0ﬂ MmOJibKO 8 HacoeoM apxuee

Puc.3. CTpykTypa OKOH nHgukaumm 6ycdepHoro Hakonutensa (apxvmBHOW 3anu-
cn).

Mopsagok npocmMoTpa AaHHbIX GydbepHOro HakonuTenst 1 3anucemn
apxmBOB nokasaH Ha puc.b.1.

4.4.3. Ina npocMmoTpa coaepxumoro OydgepHoro Hakonutens Heobxoammo
npu otobpaxeHnn okHa nHAukaumn Bpemsa (Tekyuw.) (puc.3) HaxaTb

KHOMNKY . MNocne 4ero HauynHaeTcsi oTobpaxeHne okHa TKOH.-1
(puc.4).

Bpemsi omkpbimusi OKHa

TkoH.-1 09:24:37
12 24.07.2008

Homep gpopmupyemoii  Hama omkpbimusi
3anucu OKHa

Puc.4. OkHo nHankaumm «TKoH.-1» 6ydepHOro Hakonutens.
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44.4.

44.5.

MNepemelleHne No okHaM MHAMKALMKN TEKYLLUX 3HAYEHWIN napameT-

POB B HAKOMUTESE BbIMOSHSAETCSA C MOMOLLbIO KHOMOK @ @
Mepexon kK OkHy MHAMKauuM Bpems (TeKyll.) 13 OKHa MHAMKaLMK

napameTpa unu okHa TKOH.-1 NpoucxoamuT No HaKaTu KHOMKWU @
[ns Bo3BpaTa K OKHY UHAMKALMMK, U3 KOTOPOro Gbln BbINOSIHEH Nepexos

B OKHO Bpems (TekyLy.), He0o6Xx0AMMO HaxaTb KHOMKY @
MNepexon K OKHaM MHAMKALUW apXMBHBIX 3anvucen BbINONHAETCS U3 OK-

Ha Bpemsa (TekyLl.) HaKonNUTENA MO HaXaTUIo KHOMKU @ [Mpu aTtom
BbiCBeYMBaeTcs okHo Bpems (apxuB.) (puc.2) nocrnegHen (no sBpeMeHun
COXpPaHEHMs1) apXMBHOW 3anucu ¢ ykazaHnem BpeMeHU B popmaTe «4a-
Cbl : MUHYTbI» W AaTbl OKOHYaHUA WHTepBana apxvsupoBaHus. [lepe-

OOp apXMBHbIX 3anMcen BbINOSTHAETCA KHOMKaMu @ @ Mpu
3TOM B OkHe Bpems (apxuB.) MeHsieTCs BpeMs U JaTa OKOHYaHUSA UH-
TepBana apxvBMpoOBaHUS.

Mopagok NpocMoTpa OKOH MHOMKAUMKM apXUBHbIX 3arnucen Takoun
Xe, Kak u cogepXxunmoro Hakonutens. MNpu aTom B OkHe TKOH.-1 apxuBs-
HOW 3anucy MHOULMpPYeTCss HOMEP apXMBHOM 3amnucu, a Takke Bpems B
dopmaTe «4acbl : MUHYTbI : CEKYHObI» U gaTa OKOHYaHUs MHTepBana
apXMBMpPOBaHUA.

BosBpaTt kK NpoCMOTPY COAEPKUMOro HaKoMUTENs BO3MOXEH TOfb-
Ko yepe3 meHio APX.

[ns nepexoga K apxvMBHOM 3anNUCK C KOHKPETHLIMW BPEMEHEM U OaTOW
CoXpaHeHust Heobxoanmo:

npu otobpaxxeHun okHa Bpemsa (apxuB.) (nM6o okHa Bpemsa (TekyLy.)

HaKOI'II/ITeJ'IFI) HaXaTb KHOMKY a;

|/

N

nocne nosiBNeHUs Kypcopa -+ YCTaHOBUTb TpebyeMmblli Yac, MUHYTHI,

Y1Cno, Mecdul n roag KHornkamm (ﬁl (OJ, (GJ, (QJ,

- CHOBa HaXaTb KHOIKY a

Ecnn apxvBHasa 3anucb, ob603Ha4YeHHas ykasaHHbIM BpeMeHeM W
[aTol COXpaHeHus, CyLLecTByeT, TO oTobpaxkaeTcsl okHO TKOH.-1 ¢ uc-
KOMbIMW BPEMEHEM 1 JaTON COXpaHeHUs.

Ecnn 3apgaHHble Bpems u garta, bonee paHHue, Yem BpeMsi U garta
COXpaHeHUs1 MepBON apXMBHOW 3anncu, TO BbIMOMHAETCA nepexoq K
nepBon apXnMBHOW 3anuncu.

Ecnu 3agaHHble Bpems n gata, 6onee nosgHue, Yem Bpemsa 1 gata
COXpaHeHus1 NocrnegHen apxXuBHOWM 3anucu, TO NpekpallaeTcs otobpa-

)XeHue Kypcopa I M HagnucK Tekyw,. (apxuB.). [lns BO30GHOBMEHWS
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4.4.6.

roucka cregyeTt HaxaTb KHOMKY a N yCTaHOBUTb HOBbIE Yac, MUHY-
Tbl, YNCNO, MECSL, U roA.

Mpn Opyrnx 3afaHHbIX 3HAYEHUSIX BPEMEHW U AaTbl NPOMCXOAUT
nepexo K 3anucu, C BpEMEHEM M aTON COXpaHeHus, brvmxkanwmmm K
NCKOMbIM.

Ounctka apxvBoB npoussoautcs B pexume CEPBUC  (nnbo
HACTPOWKA) B meHio APX / Ouuc. [Ins napametpa O4YncTuTb cre-
AyeT yCTaHOBUTb 3Ha4YeHne Aa U HaxaTb KHOMKY a Mpn aTOM MH-

AvKaums Aaa CMEHUTCH MHOMKALMEN « =« HA BECb NEepuos BpeEMEHU
OYMCTKM apxMBOB. [locne Yyero npomMsonaeT aBToMaTUYECKUIA Nepexos B
MeHio APX. lNopssiaok ncnonb3oBaHUs KHOMOK — Kak B M.4.3.2.
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5. NOPAOOK PABOTDI

5.1. BBeaeHHbI B 3KkcnnyaTaumio TENSOBbIYMCNUTENDb paboTaeT HenpepbiB-

5.2.

HO B aBTOMaTM4YeCKOM pexunme. CUnTbiBaHUE TEKYLLUMX 3HAYEHUN U3Me-
psieMbIX NapamMeTpoB, a TaKKe COOEPXMMOro apxXMBOB MOXET Ocylle-
cTBnATbeA nmbo ¢ KK TB, nnbo ¢ noMoLLbo NepcoHanbHOro KOMIMbHO-
Tepa no nHtepdency RS-232.

Mepnoa ob6paboTkn nameputenoHon nHpopmauyumn (nepnog obHoB-
neHus 3HaveHwin) ans pexxumos CEPBUC n HACTPOWKA coctasnsiet
4 c. Ana pexuma PABOTA nepuoag o6paboTkm MOXHO YCTaHOBUTL B
nHTepsane ot 4 go 3600 c B nogmeHo YCT / HakonneHwue, BBeas co-
OTBETCTBYOLLEE 3HAaYeHWe and napametpa Tobp pex. Pabora Ge3
nuT..

BknioueHne nHavkaumm npomsBogutca nobon kHonkown. Nocne Haxa-
TS Ha gucnnee oTobpaxaeTcss OKHO MHAMKALUUM OCHOBHOIO MEHIO Jn-
00 okHO nHaMkaumm napametpa ml (B pexume PABOTA npu yctaHoOB-
NeHHOM 3Ha4yeHun napameTpa OTobp. MeHlo manoe).

OTKNoYeHNe NHAMKaLUM NPON3BOANTCS:

- B pexumax HACTPOWKA, CEPBWC — npuHyauTenbHO nocne Buibopa B

nogmeHtio OTKI1 nyHkTa Bbikn. gucnnen n nocnenyrowero Haxatus

KHOTMKWN ;

B pexume PABOTA — aBTomatmnyeckm 4epes 60 C nocrne OKOH4YaHUSA
MaHWMynsauuMmM ¢ KHonkamu nubo NpUHYOMTENbHO Kak B pexumax
HACTPOWKA, CEPBUC.

5.3. B Tennosbluucnutene B pexumax CEPBUC unu HACTPOWKA ans

5.4.

KOHTpONupyemoro TpybonpoBoga MOXHO 3adaTb apxvBupoBaHue nubo
Macchbl (T) 6o o6bema (M°) TennoHocuTenst. [ns yero B MeHio YCT /
Pacxoa napameTtpy B apxuBe pacxoa 1(2,3) yctaHaBnuBaeTcs COOT-
BETCTBEHHO 3Ha4yeHue Macca nmbo oobem.

NMPUMEYAHWE. B npouecce akcnnyaTtauuu TB Bug 3agaHHoOro ap-
XMBMPYEMOro napameTtpa (Macca unnm obbemM) M3MEHSTb HE PEKOMEH-
AyeTCs, TaK KaK Nocre BbIMOIHEHUS AaHHOW onepaunn Ona BCeX paHee
3a(PMKCUPOBAHHBIX apXMBHbBIX YUCAOBbLIX 3HAYEHWN OyayT MHAULMPO-
BaTbCA HAaMMEHOBaHWE NapamMeTpa U eavHuULa U3MEPEHUS, COOTBETCT-
ByHOLLME BHOBb 3afaHHOMY BMAy napameTpa apxXmBupoBaHus. To eCcTb
YMCNOBLIE 3HAYeHUd, 3aPUKCUpPOBaHHbIE B apxmBax Anda npexne 3a-
AaHHOro napameTpa, OCTaHYTCA HEU3MEHHbIMU.

BO3MOXHO n3MeHeHne eauHuL, N3MepeHust UHANLMPYEMbIX TEKYLLNX W
apPXMBHbIX 3HAYEHWA TEMNSIOBOM MOLLUHOCTM U KONMM4YecTBa TennoTbl C
nomMmowbio napametpa EauHuubl Tenna B nogmeHo UH®. Npu ycTa-
HOBMEHHOM 3HayeHun [K napameTpa EaMHuMubl Tenna Ha gucnnee
KKW 3HaueHus TennoBon MOLHOCTM U KONUYecTBa TennoThbl byayT MH-
anumpoBaTtbhes ¢ eanHuuammn namepenmns HNhbx/y v F'Ox, a 3Ha4yeHun Kan
— C eanHnLamMn namepenuns Nkan/y mn Nkan.
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5.5. Ina obecneyeHunsa paboTtbl TB co BCcTpoeHHON GaTapen B TeveHue 4-x

J1eT He JornycKkaeTc4d:

- 3apaBaTb 3Ha4YeHue nepuoaa o6paboTkn nsmepuTenbHoOM MHopMaLMK

meHee 360 c ansa pexunma PABOTA;

- YCTaHaBNMBaTb aKTUBHbIN PeXnUM paboTbl UMMYNbCHbBIX BXOAOB;
- yacTo nonb3oBaTtbcs nHankaumen XKN;
- yacto obpawatbea kK TB no nHtepdency RS-232 (Hanpumep, UCNonb-

3oBaTb 1B B ceTn npnbopos);

- ANUTenbHoO akcnnyaTuposaTthk TB B pexxumax CEPBUC n HACTPOWMKA.

B T1abn.2 npuBegeHbl OONYCTUMbIE 3HAYEHUS BPEMEHU UCMOMNb30-
BaHWA nHaukaTopa, nHtepgenca RS-232 B TeyeHne mecsua C y4eToM
obecneyveHns BpemeHn pabotbl TB He meHee 4-x neT.

Tabnuua 2
Ne n/n Mcnonb3yemble cpeacTaa Bpems paboTbl, MyH
1 Tonbko XKKU 300
2 Tonbko uHTEpdenc RS-232 150
3 KKW v nHtepcpenc RS-232 125

BHUMAHMUE! Bo nsbexaHne npexnoeBpeMeHHoro paspsiga 6ata-
pen TennOBbIYUCINTENSA C aBTOHOMHbIM MUTAHMEM He AonycKaeTcs uc-
nonb3oBaHne WHTepdenca RS-232 npu yCTaHOBMEHHOM 3HaAYeHUU
ABYHanp. napameTpa YnpaBneHue.

Kpome Toro, crnieayeT y4ecTb, YTo akcnnyatauus TB npu Temnepa-
Typax, GMM3KUX K PaHUYHLIM 3HaYEeHWAM [OMYCTUMOro AuanasoHa,
TakKe cokpalllaeT pecypc 6aTapeu.

Mpw BbINONHEHUM TpeboBaHW U pPEKOMEHOAUMA PyKOBOACTBA MO
aKcnnyaTauum BCTpoeHHasa baTtapeda obecnevnBaeT WTaTHOE (PYHKUMO-
HUPOBaHWE TENNOBLIYUCINTENSA B TEYEHNE MEXMNOBEPOYHOIO UHTEpPBa-
na.

5.6. OgHUM 13 NPU3HAKOB CHUXEHUA 3apsiga 6aTtapeun 00 ypoBHS, koraa TB

npekpaTuT (OYHKLMOHMPOBAHMNE, SABMSIETCA HeycToMYMBasi MHAMKaLMS
cnmBonoB Ha akpaHe XKW (n3obpakeHne ncyesaet u BHOBb MOSIBNSA-
etcq). [locne nosiBneHnsa ykasaHHOro addekra TensoBbIYUCIUTENb
MOXeT npogorkatb paboTy eLle OKOno ceMu gHen (Mpu yCcnosum, YTo
He mncnonbayetca XKW n nHtepdenc RS-232, a TB HaxoguTtca B pe-
xnme PABOTA).

5.7. 3ameHa GaTapem OOJDKHa OCyLWEeCTBATLCA HenocpencTtBeHHO nepen

npoBegeHMEM NoBepkn npubopa nnbo B criydyae ee oTkasa. [lopsgok
BbIMNONHEHU onepauur nNpu 3ameHe Gatapen npueeaeH B [Mpunoxe-
Hun K.

lNocne BoccTtaHoBeEHUs nutaHna TB n BKNOYEHUS gucnnea Ten-
NOBbIMMCNNTENS BO3MOXHA MHOMKALMS O4HOrO MM HECKONbKUX COO0D-
weHnn. CogepxaHme coobLeHnn 1 NOPSAOK AENCTBUA Nonb3oBaTens
npu nx nosieneHnn npuseneH B MNpunoxeHuax 4 v E.

I'Iepepbls B 3NEeKTpornnTaHnm TtennoBbiMUCIIUTENA HE NMPUBOOUT K
O6Hy]'leHl/IIO HaKOMJeHHbIX K MOMEHTY nponagaHnAa nntaHuAa 3Ha4YeHUn
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ml (2,3), W1 (2,...,6), THap, Tnp, V1 (2,3), vHONLMPYEMbIX B MEHIO
M3M. HakonneHHble 3Ha4YeHWs napameTpoB COXPAHATCS, a nocne
BOCCTAHOBIEHUS NUTaHUS — NPOJOIHKalOT HapaLLMBaTbCS.

He peKkomMmeHayeTcA UCNoJib30BaTb apXmnBHbIE JaHHbIEe A4 OTYETOB
3a OHU OTCYTCTBUA SNEKTPOMUTAHUA np|/|6opa.
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6. BOSMOXHbIE HEUCTTIPABHOCTU

6.1. B npouecce (YyHKLUMOHNPOBAHUS TEMNOBbLIMUCIIUTENS MNPOM3BOAUTCSH

anarHocTtuka coctosHma TB, MNP v MNT. Npu BO3HUMKHOBEHUM HeUcnpas-
HocTM B paboTte TB Ha gucnnen BbIBOAUTCS COOTBETCTBYHOLEE COO6-
LLeHme.

6.2. Bo3HUKLIME HEUCNPaBHOCTN OTOBpakatoTcs:

6.3.

OOHVM WUNW ABYMS BOCKNMLUATENbHbIMU 3HaKamMu Npu UHAMKALUMKN TEeKy-
LLMX 3HAYEHUI N3MepsSEMbIX NapameTPOB;

3HAKOM «x» B 3HAKOMO3ULIMOHHOM KOAE COCTOSIHUS CUCTEMbI U3Mepe-
HUA NPU UHOVKALMA TEKYLLIMX U apXMBHbIX 3HAYEHU U3MepsieMblX na-
pameTpoB;

3HAKOM «Xx» B 3HAKOMO3ULMOHHOM KOOE COCTOSIHUA cucTeMbl TB npu
MHOMKaUMN apXUBHbIX 3HaYEHUN n3mMmepdaemMbliX napamMeTpoB;

coobLleHeM O BMAE HEUCNPaBHOCTU, UHAULIMPYEMbBIM MOCNe aKTUBU-
3aLMmM OKHa KoJa COCTOSHUS.

Bug n cogepxxaHve nHaukauum 3aBUCUT Takke OT BUaa Hemcnpas-
HOCTU W YCTAHOBMEHHbIX 3HAYEHWN HACTPOEYHbIX NMapameTpoB COOT-
BETCTBYOLLEro kaHana. Hactponku kaHanos 3agatotca B mMeHio YCT
(pnc.A.2 — A5).

[ns BbIBOAA HA MHAMKALMIO COOOLLEHUS O BUAAX HEUCMPABHOCTEMN,
3a(uKCMpoBaHHbIX B KOAE COCTOsAHUS, Heobxoanumo B meHio U3M oT-
KPpbITb OKHO KOOA COCTOSHUSA U aKTMBM3MPOBATb €ro, HaXaB KHOIKY

a, rnocne 4yero KHonkamm @ @ nepebpatb coobuieHns o6

OTMEYEHHbIX B KOOE COCTOSIHAS OTKasax W/Mnu HewTaTHbIX CUTyauusX.
AHanornyHbiM ob6pa3oM BbIBOASTCA Ha MHAMKALMIO COOOLLEHUS O BU-
Aax HeucrnpaBHOCTEWN, 3aPUKCUPOBAHHbLIX B KOAE COCTOSIHMS, MpWU Mpo-
CMOTPE apXUBHbIX AaHHbIX.

Bo3MoXHble HEMcnpaBHOCTWU, HOMeEpa MO3MUNA Koda COCTOSIHUSA U BUA
cooOLLleHnn Ha nHaukaTope npmBeneHol B Tabn.[l.1, a peakumn TB Ha
HencnpaBHOCTU U PEKOMEHAALMN NO UX yCcTpaHeHuto — B Tabn.E.1, E.2.

[nsa Bblibopa HY>XHOW pekoMeHOaunm Heobxoanumo:

a) onpeaenuTb HaMMEHOBaHWE HEUCNPABHOCTU, 3a(PUKCMPOBaAHHOE B OKHE

KOoOa COCTOAHUA;

6) BbIbpatb Tabnuuy (tabn.E.1, E.2), cogepxallyio COOTBETCTBYyHOLLEE

HanmMmeHoBaHne HencrnpaBHOCTU (CTpOKa «CO,El,ep)KaHI/Ie I/IHLII/IKaLl,I/II/I)));

B) B Tabnuue onpegenntb ctonbeL, B KOTOPOM YyKa3aHbl HAacTpomnku (on-

uunmn), coBnagarowne ¢ HacTporkamu, 3agaHHoivun B TB;

r) BOCMONb30BaTbCA PEKOMeHAauuenh No YCTPaHEHMI HEUCNPaBHOCTMH,

npuBeAeHHON B siuenke Tabnuupl.

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

npeBbIWEHO AOO0MYCTUMOE 3Ha4YeHue 4acTOoTbl Ha MMMYNbCHOM BXOAe
TB, KOTOpOe CoCTaBnseT:
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6.5.

10 My — AN aKTMBHOIO pexmnma paboTbl MMMNYNbCHbLIX BXOAOB;
100 Ny — Anga naccmnBHOro pexxmma paboTbl MMNYNbCHBLIX BXOAOB.

Heobxoanmo npoBepuTb 3Ha4eHne BeCa MMnyribCa, yCTaHOBJIE€H-
HO€ B pacxoaoMepe M TensyioBblHUCITUTENE.

HeuncnpasHoctb OTka3s NP1 (2, 3) dukcupyetcs, ecnn B Te4eHne npo-
MEXyTKa BpPEMEHW, COOTBETCTBYIOLLEro nepuody o6paboTku AaHHbIX
TB, HO He Kopo4ye 3a4aHHOro BpeEMEHMW NPOBEPKN MMMYIbCHbIX BXOAOB
oTCyTCTBOBan curHan tpebyemoro ypoBHs ot MP.

BO3MOXHbIMN npuymMHamn dukcaumm HeucnpasHoctu [P moryt
ObITb:

OTCYTCTBME NUTaHWUs cooTBeTcTBytowero NP, oT BbIXOQHOrO Kackaja
KOTOPOro B aKTMBHOM peXumme NoanuTbiBaeTCsl MMNYIbCHbIN BXog TB,
Haxo4sALWMNCA B NAaCCUBHOM pexnme, NMBO OTCYTCTBME CBSA3WU C 3TUM
Mnpe;

naccuBHbIN pexnm paboTtbl Bxoga TB (nepekntovatens SK1 yctaHoB-

neH B nonoxexHne OFF) npu yCTaHOBMEHHOM MAacCMBHOM pPeXuUMe pa-
0O0TbI BbIXOAHOrO Kackaga pacxogomMepa.

TB Ha HeucnpasHocTb OTka3s NP1 (2, 3) B cooTBeTCTBMM C yCTa-
HOBMNEHHOM peakumen cpabaTbiBaeT B o4YepeaHoOM LMKie obpaboTku
AaHHbIX. Peakuns 3agaeTca npu HacTponke npubopa 13 crneayoLLero
cnvcka (meHio YCT / Pacxop):

- HEeT peakumu;

- AOroBopHoe 3Ha4yeHune,

- cpeaHe4YacoBoOe 3Ha4YeHue,

- OCTaHOB HaKoMNmeHus.

6.6.

CpepgHe4yacoBoOe 3Ha4YeHMe paccyMTbiBaeTCs Kak cpeaHeapudme-
TMyeckas BenunymHa 3a 3 4yaca 6e3oTka3HoM paboTbl B T€YEHME MNO-
cneaHux 6 yacos.

Mpwn yctaHoske onst napameTtpa YCT / Pacxopn / Tnpos. NP1 (2,3)
3Ha4veHus 0 npoBepka cBsA3u ¢ 1P He npon3BoauTCS.

BHUMAHME! NMpn HasHayeHun peakuum TB Ha OTka3s MP1 (2, 3)
crnefgyeT yuuTbiBaTb, YTO KOppekTHass obpaboTka AaHHOM HeucrnpaBHO-
CTWN BO3MOXHaA:

- NOCJie OKOH4YaHMA Yaca, B KOTOPOM Oblna Ha3Ha4eHa peakuna oc-
TaHOB HAaKONJNIeHUA,

- N0 ucreyeHmn 3-x Yaco 6e3o0TkasHon paboTbl NP nocne HasHa-
YeHMs1 peakuMM OOroBOpPHOe 3Ha4YeHue UM cpegHevyacoBoOe 3Haye-
Hue.

HeuncnpasHocTb Otka3s MT1 (2, 3) o3HavaeT, YTO U3MEepeHHoe 3Ha4ve-
HWe TemnepaTypbl BbIWMO 3a AOMNYCTMMblE Npenenbl UNK npousoLlen
otkas lNT. MNpun nosBNneHnn nHanKauum otkasa Heobxoammo:

NpoBEPUTb NPaBUITbHOCTb HOMWHAMNBHOW CTaTUYECKON XapaKTepUCTUKN
npeobpas3oBaHns, HOMUHAIbLHOIO 3Ha4YeHNsa conpoTmereHns (RHOM), a
TaKke 3HayeHun HwxkHen (HuxH. gwan. t) u BepxHen (Bepx. gaman. t)
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6.7.

rpaHvubl AnanasoHa uaMepeHun, 3agaHHblx B TB gna NMT gaHHOro ka-
Hana;

NpoBepUTb LernocTHoCTb NnHun cBaaun MNT ¢ TB n ucnpasHocts MT ny-
TeM NPO3BOHKN. Mpn HEOBXOOUMOCTN YCTPaHUTL PaspbiB NN 3aMEHUTb
MT.

Mpun oTKase ogHOro U3 JaTyMKoB corflacoBaHHoOW napsbl [T gomkHa

Npon3BOANTLCA 3ameHa obounx npeobpasoBaTenen cornacoBaHHoOM na-
pbl.
Mpn oTkase BCTpoeHHoOW BaTapen nHAnKaums He BknoyaeTca. OTka-
3aBLlasn GaTapes 3ameHsieTcsa Ha HoBYHo Toro e Tuna (Mpunoxexue K).
3ameHa GaTapeun B Te4YeHMe MEXNOBEPOYHOro MHTepBana He TpebyeT
nosepku TB.

6.8. Bo3aMOXHble HENCNpPaBHOCTU (byHKLI,I/IOHI/IpOBaHI/IFI TEeNnJOBbIYUNCITUTENA,

6.9.

BMA, COOBLLEHMA O HEMCNPaBHOCTU NpuBeAEHbI B Tabn.E.3.

Coo06LLeHnss o HeucnpaBHoCTU TB nMHAMUMPYOTCA NpU BKIHOYEHUM
avcnnes.

Ecnn gencteus, npegnpuHaTbie B COOTBETCTBUMU C YKa3aHHbIMU Bbllle
pekoMeHaaumsiMn, He NPUBENIM K BOCCTAHOBMEHUIO HOpMarnbHoW pabo-
Tbl U3genus, cnegyet obpaTUTbLCS B CEPBUCHbLIN LEHTP (pernoHasnbHoe
npeacTaBUTENLCTBO) UMW K U3rOTOBUTENO M30enna onst onpeaeneHns
BO3MOXHOCTM AanbHenwen akcnnyatauyum TB.
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7. OBPABOTKA HELUTATHbIX CUTYALUN

7.1. HewTatHaga cutyaums, Bo3HuKawowas B pabote TennocucTemsbl, pukcu-
pyetca B TB npu BbINONHeHUU kputepus gukcaumm HC, 3agaHHoro B
Bnae popmynsl (Mpunoxenne IN). NMpun 3TOM B 3HAKONO3ULMOHHOM Kofe
COCTOSIHUS U3MepeHU oTobpaxkaeTcs 3HaK X, a Npu UHAMKauun nsme-
psieMbix NnapamMmeTpoB — oauH (1) nnun gea (!') BocKNuuaTenbHbIX 3HaKa.

B 3aBuMcMMOCTU OT 3agaHHON peakuun, B TB moxeT 6bITb Npoaon-
)KEHO UNW NpekpaLleHo HaKonneHne Tenna.

NMPUMEYAHUE.

NHoukaumio cumBona ! npyM HeoBXOAMMOCTM MOXHO OTKMOYUTb
nporpammHo B MeHio YCT / HewTatHble cutyaumum / HCx, yctaHoBuB
3HayeHue HeT ansa napameTtpa HCx otobp. ’ !,

7.2. Ecnn BbINONHEHO YyCroBue (ukcauuMm U B KayecTBe peakuuMm Ha He-
LWTaTHYO cuTyauuio 3agaHa HakonneH. waer, To:

- B OKHE TEeKyLLMX 3HAYeHWU U3MepsieMblX MapaMeTpoB MHAMLMPYETCS
O[IVH BOCKIMLIATENbHbIN 3HAK;

- NpogonkaeTcs HakonneHne W1,..., W6, m1 (2, 3), V1 (2, 3), THap;
- BKMovaeTcsa cooTBeTcTBytowmin cyetumnk T HC1 (2,...,5).

7.3. Ecnn BbINOMAHEHO ycnosue CbI/IKcaLI,I/II/I HewTaTHOMN cuTyaumumn n B Ka4ecT-
Be peakunn Ha Hee 3aaHa HakonneH. cTon, TO:

a) B OKHe TeKyLUMX 3HAYEeHWU U3MepsieMbiX MapameTpoB UHAMLMPYIOTCS
ABa BOCKNMLAaTerNbHbIX 3HaKa;

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

-m1, m2, m3 (V1, V2, V3) n W1,..., W6, ecnu 3agaHa onuus OctaHOB
noHC gna: m,V, W;

B) BKItoMaeTcHa cooTBeTcTBYOWMI cvetumk T HC1 (2,...,5);
r) BKNo4aeTcsa cHeTynk Tnp.
7.4. HewTaTHasa cutyaumst He (pukcupyeTcs B criyyae:

- OTCYTCTBMA 3aJaHHOW (PopMyrbl yCNoBuUs OUKCaALMW HewTaTHOW CU-
Tyaumn (Y1 (2, 3, 4, 5) = He 3apaHoO);

- UCMOMb30BaHUS HEKOPPEKTHbIX 3HAYEHMI MacCoBOro pacxoga B dop-
Myrie YCNoBMS HeLWTaTHON cUTyaumu;

- B MEXOTOMUTENbHbIA CE30H MpU UCMONb30BaAHUM «NETHUX» (POpMYyI
(meHto YCT / ®opmynbl, HC: neTtHue).

HekoppekTHbIM cuMTaeTcsa 3HadyeHue pacxoda, AnA  KOTOpOoro
cnpaseanMBo OAHO U3 YCMNOBUM:

- NpeBbILleHa YacToTa Ha nMnynbcHoM Bxoae TB;

- npounsowen otkas P un ncnoJib3yeTcd (3a,1:|,aHa nnbo BCTynuIia B nen-
CTBI/Ie) peakund octaHOB. HAKOIM..
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3HayeHne napameTpa OCTaeTCH HEKOPPEKTHLIM U MOCHe npucBau-
BaHMS 9TOMY napameTpy 3HayeHusi Mo hopmyre peakumn Ha HelTaT-
HYI0 CUTyauuio.
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NMPUNOXEHUE A. Cuctema uHAUKaUnn

Cncrtema MEeHI0 U OKOH, a Takke CBA3en Mexay HUMW npusefeHa
Ha puc.A.1-A.7. MNepeyveHb 0B03HAYEHWU, UCMONb3yeMbIX B PUCYHKaX,
npuseneH B Tabn.A.1.

Tab6nuua A.1
Bup anemeHTa HasHaueHune
YCT HavmeHoBaHue MeH!1o.
Oobem HaumeHoBaHWe NoAMeHIo, MyHKTa MeHI0, KOMaHAb! Unu napaMeTpa.
HepepaktupyemMoe uncrnoBoe 3HayeHue napameTtpa nubo pegaxTu-
X XXX pen py p p pea

poBaHmne npon3BoanTCA B APYromMm OKHe.

L

MopaspsaHo pedakTpyemMoe YUCHOBOoe 3Ha4YeHusl napameTpa.

OeHb Hedernu

3HauyeHne napameTpa ycTaHaBnmBaeTcsd npubopom. Hagnuce oTo-
OpaxkaeT CMbICIIOBYIO CyTb NapameTpa.

< HeT >

3HauveHvne napameTpa 3ajaeTcs rorib3oBaTenem nytem BbiGopa u3
cnucka. Hagnvecu B yrmoBbIx ckoGkax 0603Ha4alT BO3MOXHbIE 3Ha-
YyeHus napameTpa.

©

OKHO UNK NYHKT MeHIo (NapameTp) MHAMLMPYETCSA TOMbKO B pexume
CEPBIC.

®

OKHO MM NyHKT MeHI0 (NapameTp) MHAMLMPYETCS TOMbKO B pexnmMe
HACTPOWKA.

)

OKHO MMM NYHKT MeHio (napameTp) WHAWUMPYETCA B pexumax
CEPBWC n HACTPOWKA.

3Ha4ok O
Cc 0003Ha4vyeHnem
pexuma OTCyTCTBYeT

OKHO MK MYHKT MEHI0 (NapaMeTp) MHOAULMPYETCS BO BCEX pexXumax:
PABOTA, CEPBUNC, HACTPOUKA.

[c]

Mogandurkaums napameTpa (napameTpoB) UM Nepexon B OKHO HUX-
Hero ypoBHsi BO3MOXeH Tomnbko B pexunme CEPBUC.

(W]

Moawndukauus napameTpa (napameTpoB) Unu NEPEXOA B OKHO HUX-
Hero ypoBHsi BO3MOXeH Tornbko B pexnme HACTPOUKA.

[cH]

Moawndukauusi napameTpa (napameTpoB) Unn NEPEXOA B OKHO HUX-
Hero ypoBHsi Bo3moxeH B pexxumax CEPBUC n HACTPOUKA.

3HauokK D
c 00o3HavYeHnem
pexumMa OTCyTCTBYeT

Moawndukauus napametpa (napameTpoB) BO3MOXHa BO BCEX pPexu-
max: PABOTA, CEPBNC, HACTPOUKA.

v , - Mepexoa Mo HaXaTuio KHOMKK a
T , ¢ Mepexoa Mo HaXaTuio KHOMKK G
¢ Mepexop! MO HaXaTWio KHOMOK , @
© Mepexoap! N0 HaXaTWio KHOMOK @ @
—— Puc. A.1 YkaszaTenb nepexoaa Ha Opyro pUcyHok.
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M3M [ YCT [« APX [ WUHD [ » OTKII
Puc.A.2 J7 Puc.A.T T | BblKnJTqMcnneﬁ
TToVBODHEIE ennosblyucnuTens || |- .
H qacil =pucAa3 [§ BEP. XX.XX.XX.XX i~PecTapT Hert < pja>
2 a KouTtp. cymma IO
KH Hakonnenne |=>Puc.A.3 0xDE02
z =2
H TeKywun pexum
<H Temnepatypa |=>Puc.A.4 HaUMEH. pexuma
2 a 3aBop.cx$| Homep E
<HH [Oaenenne |=>Puc.A5 LI000000007
z > *
H Homep ob6bekTa
<H Pacxon —>Puc.A.5 o0000000007
<
<2 @ EavHuUbI Tenna
Bbluncnenue G3 G Ox < kan>
o hones %
<no G1,G2 > ¢ NeTHee Bpems
2 rop: LU0
®opmynbl, HC @
3agaHHble
< neTHue >
$
CH
HewTaTtHble * D
<H
cuTyauuu
2 CH
G- PacyeTHble * D
topmynbl
=2
<H CBsi3b |l::>PUC.A.6

* . nopsdok esoda pacyemHbix ¢hopmMysn, ycrosull puKkcayuu Hewmam-

HbIX cumyauyul u peakyuu Ha Hux ornucaH 8 n.4.3.3, npumepkl 88o0a - 8
lpunoxeHusx Bu

Puc.A.1. CoctaB n CTPYKTYpPa MeHIO TennoBbIYUCIIUTenNA.
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Puc.A.1

= N3m *
T <
ml1(2,3
G mHES) XXXXX).; >
7 . G Q1(2,3) M3y ¥
. XXX, XXX
t1(2,3) npeob Cc
- XXX XX *
. , | THC12...5) q *
XX, XX
[ Wi2...6) rOx =
¢XXX’XXX L [TP1R3) q *
XX, XX
o Bpemsa XX XX XX '
deHb Hedenu XX . XX.XXXX CH) NP1(2.,3) F ru
THap * y T XXX
K $
XXX XX 4@ hxs KIDK/Kr
. 2 - XXX, XXX
- <
XXX XX @h1(2,3) KIDKIKF
- < H XXX, XXX
OCTOAHMe ¢
4_ 3HaKorno3. Koo cocm. u3mep. @pXB Kr/M3
3 KH
oo _ XXX, XXX
TOGP. MEHIo 2
4— normHoe @p1(2,3) Kr/M3
. 3 . n XXX, XXX
1(2,3) M 2
H XXX, XXX @nn(z,s) R Om
e 3 s H XXX XXX
2,...,6 X/4 3
q_ XXX,XXX @t1(2,3) U3M OC
= $ _ H XXX XX
1(2,3) T/v 3
a XXX, XXX @tXB oC
4+ n XX XX

* - He omobpaxaemcsi 8 pexxume PAGOTA npu ycmaHO8/IeHHOM 3Ha4ye-
Huu Omo6p. MeHro Masoe

** - He omo6paxaemcsi 8 pexume PABOTA npu ycmaHo8/1eHHOM 3Hayqe-
Huu Omo6p. meHro 6e3 Hacmp.

Puc.A.2. CocTtaB u cTpykTypa MeHio « U3 M».
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MpubopHbIe
yachbl

T ()2
b Koppekuua c P
+ ()
3

IleTHee Bpems

G paspeLueHo

< 3anpeLieHo >
3

CH CH

& Bpems =

m a0 .a0 og.00. g

Puc.A.1
—

<
H H
® YacToTa KBapua -
¢ ruw.  ooo0m,.00

Puc.A.1
= HakonneHue

VAN é

— Tob6p Bce pe)KMMbI@
C MNUT. C: a0q0
* o]
(— Tob6p pex. PaboTta
6e3 nur. c: 00
2
CH
- OctaHoB no HC feu
m,V,W < W>
@ HaKOHerHVIe A
—

noet < He naet >

) 3

] COpocuTtb Hakonn.
3HaYeHus: HeT < ga >

2]

Puc.A.3. CoctaB u cTpyktypa MeHto «YCT / NpubopHsble Yyacbl», «YCT / Hako-
nrneHuvey.
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Puc.A.1 i
= TemnepaTtypa

AN
é OC @

txB (3uma)
¢ | a0.00

3

txB neto

4—‘ He NpuMeHsAeTCA

< npuMMmeHaeTca>

¢ -~
fcH]

— txB neTo mecsiubl:

c /7 no 10

£ 3

txB neto °C
a0.00

|CH

|CH

£ 2 e
ins t1(2,3) npeo6: ;l/ﬂnﬂﬂnpeoﬁ:

— .. *[ [ t1 nam
| t1 goros |
T ¢ @ [nsa t2 npeob:
] mn MNT1(2,3) 1 npeot ]
HCX mepmodamuyuka 2 wam
E 2 |—_| L t2 goroB J |
NT1(2,3) RHom Om fins t3 npeot:
¢ 0,000 t2 npeob
ES '__| :; npeod
CH nam
HwxH. gmnan. t1(2,3)°C = | t3 goros |
: Q) |

* fon]

Bepx. aman. t1(2,3)°C

d +(-) o000
3
CH
t1(2,3) poros. °C D
d +(-) o000
3 CH
Mpu otkase NT1(2,3) L
—— Hakonn. W uaet
< Hakonn. W cton >
3 - nT1(2,3) [on]
aB. Home ,
4_ P

IO0000000 17

Puc.A.4. CocTtaB u cTpykTypa MeHio «YCT / TemnepaTtypanr.
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Puc.A.1

OaBneHue

<

PxB a6c. MMa
.000
S

C
P1(2,3) a6c. MMa S
7,000

Puc.A. 1=
| Pacxopn

<

Ucnonb3yeTtca MP1(2,3)
pa < Het >
3

Bxoa ot NP1(2,3)

NacCUBHBLINA < aKTUBHbIN >

k3
AkT. ypoBeHb MP1(2,3) 5
HU3KUN < BbICOKUIN >

2]

1

2]

2]

3
T npos. MP1(2,3) ¢ @
a00
3

nP1(2,3) Kp MMn/n@
7.00000
* oH

B apxuBe pacxoal(2,3)
o6bem < macca >

_ ¢
CH
S G1(2,3) porosB. T/‘-I\—’_rl

0,00000

z CH
Q1(2,3) moroB. M’y
7.00000

i) I

Mpwu oTkaze MP1(2,3) @
OCTaHOB HakKon.
cpegHevac. 3H.
OOroBop. 3Hau.

HeT peakuun
* o

m1 (2,3) B pac4yetbl W
BXOAUT < He BXOAMUT >

Y

h

I A O O A A

[

[

I

3
3aB.Howmep NP1 (2,3) @
000000000

[

Puc.A.5. CoctaB u cTpykTypa MeHio «YCT / [laBneHue», «KYCT / Pacxon».
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Puc.A.1

= CBAa3b
T <
CkopocTtb Owut/c
um 4800
[2400]
1200
Appec B cetn
\ a0
3apepxkka oTB. MC
N a00
YnpaBneHue
ABYyHanp.
A\l [ O,EI,HOHaI'Ip.]
HeT
Tun coeanHeHus
< npsamoe
< MogemHoe >
Yucno 3BOHKOB
\ Vi
UHTepBan 10 mc
N a00
Magm Rx Ow Tx
— A

AaH XX XX XX

Puc.A.6. CocTtaB u cTpykTypa meHio «YCT / CBA3b».
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Puc.A.1

= APX
k T T
Hac Cyr |« Mec [« Ouuc
T T < T
< MecsyHbIl apxus OuyncTuTL
‘ < CymouyHbll apxue HeT < na >

Yacoeol apxue

Bpewms (Tekywy.) PN OKHa UHOUKaUUU OaHHbIX
XX XX XX XXXXXX i 6ycbepHoeo Hakonumens .

T

Bpems (apxuB.)
XX XX XX XX XXXX
-

A 4
Bpewms (apxuB.)
XXXX XX XXXXXX

OkHa uHOuKauuu
apxusHou 3anucu N

OkHa uHOuKauuu
apxueHol 3anucu N-1

OkHa uHOuKauuu
apxugHou 3arnucu 0

Bpewms (apxuB.)
XX:XX XX XXXXXX

* - 1opsI00OK npocMompa apxusos rokasaH Ha puc.b.1
** - cmpykmypa apxugos ripusedeHa 8 pasderne 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
obo3Ha4yeHne

HasHayeHune KHonkn

™)

1. Mpwn BbIGOPE NYHKTA MEHIO — NEpPEMELLEHNE BBEPX.

2. [Mpun ycTaHOBKE CMMBOJSIbHOW BENUYMHBLI — NepemeLleHne no CrucKy BBO-
ANMbIX CUMBOSIOB BBEPX.

3. NMpwn ycTaHOBKE 3HAYeHUS YMCIIOBON BEMNUYUHBI — YBENMYEHNE 3HAYEeHUS
paspsaa.

4. B 0CHOBHOM M€EHI0 — yBenmyeHne KoHTpacTHocTu aucnnes XXKW.

€2

1. Mpwn BLIGOPE NYHKTA MEHIO — NEPEMELLEHNE BHUS.

2. [Mpn ycTaHOBKE CMMBOJSILHOM BENNYNHBI — NEpPEMELLEHME MO CMUCKY BBO-
ANMbIX CUMBOSIOB BHU3.

3. lNpun ycTaHOBKE 3HAYEHUSA YMNCITIOBOMN BEMNYNHDBI — YMEHbLUEHNE 3HAYEHUS
paspsaa.

4. B OCHOBHOM MEHI0 — YMeHbLUEHNE KOHTpacTHocTh gucnnes XK.

1. B OCHOBHOM MEHIO — NepeMeLLeHne Kypcopa no CTpoke MeHI0 BNpaso.

2. Mpwn ycTaHOBKE CUMBOMBHbIX UIIN YMCMOBbLIX BENWYMH — MepemMeLLeHne
Kypcopa Ha nose unu paspsia Yncna Bnpaso.

3. MNMpwn BbIGOPE NapameTpa — yBenmyeHue YNCNoBOro nHaekca 6ykBeHHOro
0003HauyeHus napameTpa.

4. B okHe BblGOpa BpeEMEHM apXMBHOW 3aMvUCU — MEPEXo K apXMBHbIM Ma-
pameTpam B 3anucu.

g

1. B OCHOBHOM MEHI0 — NepeMeLLeHne Kypcopa no CTPoKe MEHIO BIiEeBO.

2. lNMpwn ycTaHOBKE CUMBOMBHbIX UIN YUCMOBbLIX BENWYMH — MNepemMeLLeHne
Kypcopa Ha nose unu paspsia Yymcna Breso.

3. MNpwu BbIGOPE NapameTpa — yMeHbLUEHNE YNCITOBOro nHaekca 6ykBeHHOro
0003Ha4YeHus napameTpa.

4. Tpn NpoCMOTPE apxMBHbIX NapaMeTpoB — NepexoA K OkHy Bblibopa Bpe-
MEHWN apXMBHOWN 3anucu.

1. MNMepexon B BbIOpaHHOE MEHIO / OKHO HVDKHETO YPOBHS.
2. Bxoa B pexum pegaktpoBaHusa napameTpa.
3. 3anucb YCTAaHOBMNEHHOIO 3HAYE€HUSA NapaMeTpa, BbINOSIHEHNE onepaunn.

1. Bbixog B MeHI0 / OKHO 60o1ee BbICOKOrO ypPOBHS.
2. OTka3 OT 3anMcy U3MEHEHHOIO 3HA4YeHUs NapamMeTpa, BbINOSIHEHUS one-
pauumn 1 BbIXOA U3 PEXrMa peaakTUpoBaHUs napameTpa.
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(g)
S

h 4

fe

Mec

-~

h 4

95

T

Bpems
09:24

(Tekyw.)
24.07.2008

TkoH.-1 09:24:37

h 4

2  24.07.2008

7 N

h 4

Bpems
08:59

(apxuB.)
24.07.2008

A 4

CocT. cuctembl

OkHO uHOUKauuu i

cnedyruwezo
apxueHoeo napamempa

h 4

TkoH.-1 08:59:59

| OkHoO uHOuUKauuu

LY credyrowezo uHmepsana
apxueuposaHusi

1

24.07.2008

A

A 4

CocT. cucrtembl

OkHO uHOUKauuu

) cnedyrouwezo
! apxusHoeo napamempa

O603HayeHuUs1 Ha pucyHKe:
-
. =

<+

?

- nepexo0d ro Haxxamuro KHOMKU @;
- nepexo0 Mo Haxxamuto KHOMKU @;

- nepexo0d ro Haxxamuro KHOMKU @;

- epexo0 o Haxamuto KHOMKU @.

Puc.b.1. Nopsgok npocMmoTpa apxXmBOB.
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NMPUNOXXEHUE B. NMpumep BBOAA pacyeTHbIX chopmyrn

B kauyecTtBe npumepa nokasaH BBOL HWXeNpuBeeHHbIX (opmyn
no pacyeTy Tenna ansa TensiocnucTemMbl, n3odbpaxeHHon Ha puc.Jf1.8:

W1 =ma:(hy = hg); Wy =Wy =Wy,
W3 = my:(hz = hg); W5 = Wj3;
W3 = mz'(hl—hz); We = W4 — Wa.

MopagoK HaxaTus KHOMOK NpW BBOAE pPacYHeTHbIX hopMyn n BUA
MHOUKaUMM Nocne HaxaTusa KHOMOK npuBedeHbl B Tabn.B.1. Ha akpaHe
KK moryT nHamnumpoBaTbCs pacdeTHble OpMYySibl, UICXOAHbIN BU, KO-
TOPbIX MOXET OTNMYaTbCs OT BMAA, NPUBESEHHOIO B NpUMepe.

B ncxogHom coctosiHum akpaH KK BbIkntoyeH.

Tabnuua B.1

BbinonHsiemble Wcnonb3yemas Bua vHankauum
nencTeus KHOMKa nocne Ha)xaTusi KHOMKK

1 3

1. BkntoveHune XKKWU.
lMpousgodumcs nymem Haxkxamusi 1t060U

KHOIIKU.

(U3M YCT APX WUH® )
A

2. Boibop meHio YCT.
lNocrie 00HOKpamHo20 Haxamusi Kypcop rnepe-
meuw,aemcs Ha OOHy rno3uyuro 8ripaso.

(U3M YCT APX WH® )
A

3. AktnBnsaumsa meHio YCT.

MpnbopHbIie
yachbl

4. MNepexon k nogmeHo PacyeTHble

copmynbl.

KHonky Haxumarom 00 mex rop, rnoka Ha sKpa-
He He rosisumcs Ha3eaHue noomeHo Pacyem-
Hble hopMYIibI.

PacuyeTHble
| ¢opmynbi

5. AKTnBmM3auuda nogmeHtio Pac4yeTHble

copmynbl.

lMockornbky chopmyna Wy umeem mpebyembiti
8ud, mo ee pedakmuposaHue He npou3sooum-

CA.

W1 =
m1(hl- hO)

6. Nepexoa k hopmyne pacyeTa 3Ha4YeHUS
napameTpa W,.

lMockornbky chopmyna W, umeem mpebyembili
8ud, mo ee pedakmuposaHue He mpebyemcs.

W2 =
m2 (h2- hO)

7. Nepexoa Kk hopmyne pacdeTa 3Ha4YeHUs
napameTpa Ws.

W3 =
0

8. AkTmBM3auusa cnmcka bopmyn pacdeTta
3HayeHna napameTpa Ws.
B HuxHel CMPOKe 3KpaHa rnoAeriamecA yaro-

8ble CKOBKU.

W3 =

L <0 >

VY B8 €0
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MpoponxeHne Tabnuuybl B.1

1

9. Beibop hopmynbl pacyeTa 3HauYeHus
napameTpa Ws.

KHonku Haxxumaromcsi 00 mex rop, roka Ha
3KpaHe He nosgumcs mpebyemsili aud rnpaesoli
yacmu ¢hopmyrbil.

W3 =

<m3(h3-ho)

>

10. AkTMBM3aLmMs opMyIibl pacyeTa 3Ha-
yeHus napameTpa Wa.

IMpexpawaemcs uHOUKaUUSI y2r108bIX CKOBOK. a W3 =

Ha mecme yucnogoeo uHdekca 0bo3Ha4YeHuUst m 3( h3-h0)
napamempa ms UHOUUUpyemcs muaarouwjuli

Kypcop 8 8ude Y4epHOz0 rpsiMoy20/1bHUKa.

11. YcTaHoBKa 3Ha4YeHnsa 2 YACNOBOro UH-

Aekca 0603HaveHMsa napameTpa m. W3 =

K+oriku Haxumaromesi 00 mex rop, roka eme- @ @ 5

CMO 3Ha4YeHus1 3 Yucnosoz2o uHoekca He 6ydem ' m2((h3-h0)
omobpaxambCsl 3Ha4YeHue 2.

12. MNepexoq kK nepBoMy 0603Ha4YeHUIo na-

pameTpa h dhopmynsbl. W3 =

lNocre 00HOKpamHO20 Haxxamusi Kypcop yc- @ i
maHaesiueaemcsi Ha MeCmo YUC/108020 UHOEK- m2(higi- h0)
ca obosHayeHus napamempa hs.

13. YcTaHoBKka 3Ha4YeHnsa 1 YnCcrnoBoro uH-

Aekca nepsoro o603HavyeHus napameTpa h

gopmn ® ®)|[ "4
KHorku Haxumatomesi do mex nop, noka eme- : m2(hili- h0)
€mo 3HayvyeHusi 3 4yuco8o2o uHoekca He 6ydem

omobpaxambcs 3Ha4yeHue 1.

14. MNepexoa ko BTOpoMy 0603Ha4YeHMI0

napameTpa h popmynebil. W3 =

lMocrie 0OHOKpPamMHO20 Haxamusi Kypcop yc- @ Y
maHaeiueaemcsi Ha MeCMO YUC/108020 UHOEK- m2(h1- higi)
ca obosHayeHus napamempa hy.

15. YcTaHoBKa 3Ha4YeHns 2 YACOBOro UH-

Aekca ob603HayeHnsa napameTpa h. W3 =

KHonku Haxxumaromcsi 00 mex nop, rnoka eme- @ @ 5
cmo 3HadeHus1 0 Yucrnosoz2o uHdekca He 6ydem ' m2(h1l- hi2i
omobpaxambCsl 3Ha4YeHue 2.

16. BBoa popmynbl pacyeTa 3Ha4YeHUA

napametpa Ws. W3 =

MHAukayus kypcopa npekpawaemcs. B na- a

mamb TB 3anuceigaemcsi goopmyna pacdema m2(hi1-h2)
3HayveHus napamempa Ws.

17. Nepexo Kk popmyne pacyeTa 3Ha4ve- W4 =

HUs napameTpa W.,. @ 0 a

18. AkTMBM3aLma crnvcka hopmyn pacyeTta

3Ha4yeHnsa napameTpa W,. W4 =

Ha mecme 0603Ha4YeHuUs1 Nepgo2o YreHa a )

gopmyribl UHBUYUPYEMCsT Mu2arouuli Kypcop 8

8ude YepHO20 MPsSIMOY20/IbHUKA.

38




MpoaonxeHne Tabnuubi B.1

1

19. Boibop hopmynbl pacyeTa 3Ha4YeHUs
napameTpa W,.

KHonku Haxxumaromcsi 00 mex rop, roka Ha
3KpaHe He nossumcs mpebyembili sud nepeo-
20 YrieHa ¢hopmyrnbl

20. NepeBopg kypcopa Ha MeCTO 3Haka Ma-
TemMaTmnyeckon onepauum B bopmysie pac-
yeTa 3HavYeHusa napameTpa W,.

21. Bbibop 3Haka matemaTuU4ecKkon one-
pauuu B opmyne pacyeTa 3Ha4YeHus na-
pameTtpa W,.

KHoriku Haxxumaromcesi 0o mex rop, rnoka Ha
3KpaHe He rnosisumcsi mpebyembili 3HaK U
8mopoli 4rieH hopMyribl

W1i-iwi

22. Nepexon ko BTOPOMY YneHy popmy-
nol.

lMocne 0OHOKpamHO20 Haxxamusi Kypcop yc-
maHaenueaemcsi Ha Mecimo Yucr108020 UHOEK-
ca 8mopoeo dneHa popmyrbi Wi

w4 =
W1 - Wi

23. YcTaHoBKa 3Ha4YeHUS1 YNCNOBOIO MH-
Aekca BTOpOro yneHa chopmyribl.

KHorku Haxkumaromcesi 0o mex riop, rnoka eme-
cmo 3Ha4veHus1 1 qucrogoeo uHOekca He by-
dem omobpaxambCcsi 3Ha4YeHue 2.

W4 =
W1l - W2

24. Beoa popMynbl pacyeTa 3Ha4YeHUs
napameTpa W,.

Undukayus Kypcopa ripekpawaemcs. B na-
msamb TB 3anucsigaemcsi ghoopMmyna pacyema
3HayveHus napamempa W,.

w4 =
W1l - W2

[ns BBOOA hopMy”n pacyeTa 3HaydeHun napameTpoB Ws n Wg He00X0QMMO BbIMNOSHUTL
onepauuu no n.n.17-24 Hacroswen Tabnuupl.

25. Bosepat B OKHO MHAMKaUnmM
OCHOBHOIO MEHI0.

KHorika a Haxxumaemcs 00 mex rop, no-
Ka Ha akpaHe XKW He 6ydem uHOUyuposamb-
C5s1 OKHO OCHOBHO20 MEHIO.

[MBM YCT APX MH¢]
A
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NMPUNOXXEHUE I'. NMpumep BBOAA ycnoBuin pukcaumm Hanm4uusa
HeLWTaTHbIX CUTyaUun U peakuun Ha UX Hanu-
yme

CTpykTypa mMatematmyeckmx opmyrs, nocpencTBOM KOTOPbIX 3a-
AalTcs ycnosusa (KpUTEPUN OLIEHKMN) HaNMUYMA HewTaTHbIX CUTyaumin u
peakuMm Ha UX Hanudne B BMAE Onepauun npucBavBaHus, NpUBEAEHbI
Ha puc.[.1, .2

3HayeHne «K» uMmeeT pasmepHoOCTb MapameTpa B NEBOW 4acTu
dopmynbl AnNA cnyyas OTCYTCTBUSA 3HaKa U BTOPOro yneHa cpopmyrnbi
nMB0o NpY HanUuuK 3Haka CyMMbil.

OX<K+OX
0:1;2; 3* l
< >=
-2000000 ... +2000000

OTCYTCTBYET 3HaK U BTOpOI7I UrieH; +; x

* - UHOeKcChbI Napamempos 8 siegol U rnpasou Yacmu ¢hopmyribl He OO/KHbI
cosrnadame.

Puc. I''1. CTpyKTypa U BO3MOXHbIe 3HA4YEHUA YNEHOB (hopMynbl KpuTepus
OLIeHKU HaNM4umA HeLTaTHON cUTyauun.

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

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

* - pu ebibope peakuuu Hem npuceaus. hopMyrna omcymecmayem;

** - UHOeKcbl napamempos 8 siegol U rpasol Yacmu ¢hopmyribl He OOSTXK-
HbI coernadame.

Puc. 2. CTpykTypa U BO3MOXHble 3Ha4YeHUs YNeHOB (popMynbl peakuuu
(onepauun npuceanBaHns).

O6e copmynbl 6nMM3kn NO CBOEWN CTPYKTYpe, NOITOMY B KayecTBe
npvMepa rnokasaH BBOA B TEMNOBbLIYMCINTENb YCNOBUS HELUTATHON CU-
Tyauum:

GZ > Knp'Gl,

roe Knp — KoadpurLmeHT npesbllleHnsa pacxoaa.
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Bynem ycraHaBnuBatb 3HaueHue

Knp = 1,04-

MpuHUKMN paboTbl ¢ KNaBnaTypon npy BBOAE AaHHbLIX (POPMYS aHa-
norvyeH npuHuuny paboTbl Npyu BBoAe OPMyI pacyeTa 3HaYeHust Te-

nna (Mpunoxexve bB).

B ncxogHom coctosiHum akpaH KK BbIkntoyeH.

Tao6nwuua .1

BbinonHsemble

WNcnonbayembie

Bwua wHankauumn

OencTBus KHOMKN nocne HaxXatuna KHOMKU
1 3

1. BkrtoueHune XKKU (U3M YCT APX WHO® )
| A

2. Boibop meHio YCT f N3M YCT APX MH¢1
L A J

3. AktBu3auus meHio YCT MpubopHble

yacbl

4. Bbibop nogMeHto
HewTaTHble cutyaummu

HewTaTHbIE
cuTyaummn

\

5. AKTuBM3aUusa NOgMEH0
HewTaTHble cutyauun

(HC1 HC2 HC3 Hc4 |
A

J

6. AktnBmnzauus nogmeHo HC1

[ » Ycnosue 1
Peakuuns 1

7. AKTUBM3aUUAa NOOMEHIO
Ycnosue 1

Y1 = He 3aaaHo
| A

8. AKTMBM3auma cnucka
0003Ha4YeHn YCIrioBUN

Y1 =< He 3agaHo >

Y - B 3
GG@G@GGGG@G@M

A
9. Belbop 0603Ha4eHNs ycrnoBus (V1 =< y11 > )
\ A J
10. BBog (3anucb) 0603HaveHns ycno- f _ )
BUSA 32 =y
11. BbiGop 0603HaveHust Y11 ansi BBo- [ v1 = v11 )
Aa popmynbl Kputepus A
12. AKTBM3auuns oopMyrnbl yCrnosusi (D Go<k )
ans obosHayeHns Y11 k = 0.00000
13. AKTMBU3aLMa OPMYIbl KpUTEPUS b iGD <k )
k = 0,00000 )
14. Bbibop uncnosoro niaekca o6o- () GOi<k )
3HayeHus napametpa G @ @ k = 0.00000




MpoaonxeHue Tabnuubl .1

1 2 3
15. YcTaHoBKa 3Ha4eHnsa YNCNoOBOro NH- () G2i<k
fekca obo3HaveHus napameTpa G @ @ k = 0.00000
16. BbiBop 3HaKa OTHOLLEHWA eBon 1 () G2i<ik
npaBoil YacT hopMy b @ @ k = 0,00000
17. YcTaHoBKa BMAa 3Haka ( SE
OTHOLLEHUS NeBou 1 NpaBov YacTu @ @ ’ EE 6:05000
dopmynbl ' —
18. BbIbop 3Haka apudmeTn4eckon one- () G2>=k i
paLuv ANst NpaBoi YacTu hopMyIbl @ k = 0.00000
19. YcTaHoBKa 3Haka yMHOXeHUa Ans () G2 >=k *iG0
npasown YacTn popmyrnbl @ @ k=0 00060

20. Bbibop umcnoeoro nHgekca 0603Ha-
YyeHust napameTpa G B NpaBoOM YacTu

dopmynebl

(2) (€

[ G2>=k * GO
k = 0,00000

21. YcTaHoBKa 3HA4YEHUSA YNCITIOBOIO UH-
Aekca obo3HayeHus napameTtpa G B

) )

[ G2>=k * Gl

~ : k = 0,00000
npaBoun YacTn opMyIbI
22. Beog (3anucbk) hopmMynbl KpUTEpUS a () G2>=k *G1
k = 0,00000
iB. Bbibop 0603HaueHns koadhpuumneHTa G2>=k *G1
» k =0,00000
24. AkTMBU3aumsa npoueaypbl yCTaHOBKM G2>=k *G1
3HaveHus k n X =i¥D,00000
25. Bbibop paspsiga eguHUL, 3Ha4YeHus G2>=k *G1
koapchuumeHTa k @@ b k = 40;00000
26. YcTaHoBKa 3Ha4YeHUs paspsiga ean- G2>=k *G1
HUL, 3Ha4veHuns KoapduumneHTa K @ @ » k = £1.00000
’ L 'Ly
27. Bbibop paspsiga coThbIX 4oNen 3Ha- G2>=k *G1
YyeHus koaduumeHTa k @ @ b k = +1.00000
28. YcTaHoBKa 3Ha4YeHNs paspsga CcoTbIX G2>=k *G1
Aonen 3HadeHus koadduumneHTa k @ @ b k = +1.04000
29. Beog (3anucb) 3HaveHus G2>=k *G1

koapdurumenTa k

| ) k =+1,04000

30. Bosepat B nogmeHto Ycnosuel /
Peakuus 1 (n.6)

[ » Ycnosue 1
Peakuusa 1
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MpoaonxeHue Tabnuubl .1

32. AktnBmnsauusi nogmeHo Peakumns 1

2 3 4
31. lNepexoa k noameHto Peakuua 1 Ycnosue 1
@ P Peakuus 1

HakonneH. cTton

[ » MpucsBanBaHue 1 ]

[lns BBOAA peakuumn Ha 3agaHHoe ycroBne HeobxoaMmo:

- aKTMBU3MpoBaTb nogmMeHto NpuceBanBaHmne N yCTaHOBUTbL BUA peakuumm
Ha HC, ncnonb3ys KHOMKK, Kak onucaHo B n.n.13-15, 18-29;

- BepHyTbcs B nogMeHto lMpucBavMBaHue/HakonneHue M YCTaHOBUTb
3HayeHue naeT Ans napameTpa HakonneH.

33. Bbibop onuun HakonneH. f MpuceBamBaHue 1 )
| » HakonneH. cTon

34. AKTMBM3aUma Crimcka 3Ha4YeHun or-

H MpucBanBaHue 1
UMM AaKoNJieH.

| » HakonneH. < cton >

35. Bblibop 3HauYeHus onuum

NMpuceanBaHue 1
HakonneH. 13 cnucka

\ P HakonneH. < nger >

36. Bog (3anuck) 3Ha4YeHMs onuum

MpucBanBaHue 1
HakonneH.

| » HakonneH. wper

37. Bosepat B noagmeHto Ycnosue1 / Ycnosue 1

B
BO 0k

Peakuus 1 | » Peakuus 1 )
BO3MOXHO OTKMOYEHME MHOMKauuM cumBonia «!» npu doukcaumm
HCA1.
38. Beibop onumm HC1 oTobp. ' !’ HC1 oT06p. " !’ )
™ ™| v na |
39. AKTMBM3aLUs CrMcKa 3Ha4YeHnn on- ( HC1 oto6p. !’
umm HC1 oto6p. ’ !’ a p <pa>
40. Bbibop 3HayeHust onuun ( HC1 otobp. ' !’ )
HC1 oTobp.’ !’ @, @ P < HeT>
41. Beog (3anncb) 3Ha4YeHusa onuum ( HC1 oTo6p. ’ !’
HC1 otob6p. ' !’ a P d Her

[na Bo3BpaTa B OCHOBHOE MEHIO KHOMKa a Ha)xmumaeTcs o
NnosiBNeHns COOTBETCTBYHOLLEN NHANKaUMK Ha akpaHe XK.
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NMPUNOXXEHWME . 3Hakono3nLuUOHHbIe KOAbl COCTOSIHUSA

B 3HaKoMO3MLUMOHHbIX KOAax COCTOSIHUA OTobpaXkaeTcst OTCyTCTBME
nnM6o Hanuume cobbITUin, cCoaep)KaHne KOTopbIX npuBeadeHo B Tabn.[.1,
[.2. OTcyeT no3vumy koda NPOU3BOAMTCSA MO UHAMKATOPY cCrieBa Ha-
npaBo. OTcyTCTBUE COOLITUS MHAMUMPYETCS 3HAKOM «-», HanuMyne —

3HAKOM «XxX».

Ta6nuua 1.1 3HaKONO3ULMOHHBLIN KOA, COCTOSAHUA CUCTEMbI U3MEPEeHUN

MopsakoBbIN

HoOMep CopaepxaHue cobbiTus CoobLuehue
no3nunmmn Ha nHamnkKatope
koda

1 Hanunyne HewwTaTHOM cutyauuu 1 HC1

2 Hanuyne HelwTaTHON cuTyauumn 2 HC2

3 Hanuyne HewTaTHON cuTyauumn 3 HC3

4 Hanvune HewTaTtHon cutyaumm 4 HC4

5 Hanuuyne HewTaTHOM cutyauumn 5 HC5
OTka3 pacxogomepa, noakntoyeHHoro k |OTkas MP1

6 nmnynbCcHomy Bxoay 1

7 Otkas pacxogomepa, nogkrtoyeHHoro K |OTkas MP2
UMMynNbCHOMY BXogy 2

8 OTka3 pacxogomepa, noakntoyeHHoro k [OTkas NP3
UMMynbCHOMY BXxoay 3

9 MpeBbiweHne YacToTbl Ha NMNYrbCHOM (MpeBbiweHne YacToThl NP1
Bxoae 1

10 MpeBbiweHWe YacToTbl HAa NMNyrnbCHOM (MpeBbiweHne YacToTbl MP2
BXxoae 2

11 MpeBbiWweHe YacToTbl HA UMNYNbCHOM (MpeBbiweHne YactoThbl MP3
Bxoae 3

12 Peseps

13 Ortkas NT1 unu Bbixog 3a gonyctumbin |OTkas MT1
AnanasoH Temnepatypbl t1

14 Otkas NT2 nnu Bbixog 3a gonyctumbln |OTkas MT2
AmnanasoH Temnepatypbl t2

15 Otkas NT3 nnu Bbixog 3a gonyctumbln |OTkas MT3
AnanasoH Temnepartypbl t3

16 Bbixog n3 pexvuma PABOTA Pexum CepBuc, Hactpomnka

HewncnpaBHocTM npeobpasoBaTtenen Temnepartypsbl

CbI/IKCI/IpyeMbIe TennoBblMUCIINTENEM,

n pacxoga,
cofiepaHne MHOUKauumM u peak-

UMM Ha 3adUKCUPOBAHHbIE HEUCMNPAaBHOCTU B 3aBUCMMOCTU OT 3ajaH-
HbIX HacTpoek, npuseneHsl B Tabn.E.1-E.3.
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Tabnuua [1.2 3HaKono3nLUOHHbIN KO4 cOCTOAHUA cuctembl TB

Mopagk.
HOMep CopaepxaHue cobbiTus Coobuuerme MpumeyvaHus
no3mumm Ha MHOMKaTope
koga
BbinonHeH cbpoc HakoNNeHHbIX
1 4 C6poc HakonneHus
3Ha4YeHN
5 C6oli npMbOopHLIX YacoB C6ou BpemeHun, Hakonne-
HUA
3 MpownsBeneHa koppekuus npubop- |MepeBon BpeMeHU B UH- Mpvmey. 1
HbIX YacoB TepBane ]
B apxvBe coxpaHeHa 3anucb C He-
4 3Havawen onga nonb3osatens nH-  |lMyctasa 3anucb Mpumey. 2
dopmaumen
NMPUMEYAHUA.

1. CobbiTne «[lNepeBoa BpeMeHU B UHTepBane» UKCUpyeTcs npu aBTo-

MaTu4eckoM nepexoae NpubopHbIX YAcoB Ha «3MMHEEe» BPEMS Ha OaVH
yac Hasag. [Mpu 3TOM B 4acoOBOW apXuMB 3aHOCUTCA 3amnucCb, codepKa-
Las 3HavyeHus 3a ABa NpolleaLvX UHTepBana apXMBMpOBaHUsS.

2. CobbiTne «Ilyctas 3anucb» UKCUMpyeTcst Npyu aBTOMaTUYEeCKOM nepe-

xone I'IpI/I60prIX 4YaCcoB Ha «JieTHee» BpemMA Ha OAUH 4ac Brepen. B
YacoBomn adpXnB 3aHOCUTCA 3anncb, cogepxallad:

a) HyneBble 3Ha4YeHUs — AN NapaMeTPoB, 3HAYEHUSI KOTOPbIX PErUCTPU-
PYIOTCS KaK CpedHEeB3BELUEHHble WM Kak MpupalleHnst 3a MHTepBarn
apX1BUPOBAHMS;

6) 3HayeHus 3a npeablaylWMiA MHTEpBan apxMBMPOBaHUS — ONs napa-
METPOB, 3HAYEHMS KOTOPbIX PEMMCTPUPYIOTCS HapacTaloLMM UTOTOM.
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NMPUNOXXEHUE E. PekomeHpaumm no yctpaHeHUO HencnpaBHO-

cTen
Tabnuua E.1
<!> | <Il>
CogaepxxaHue «X»
MHOMKauum B no3. 13 (14, 15) koga CoCcTosAHMSA N3MEPEHUI
OTkas NT1 (2, 3)
Conepxanue Otkas MT unu Bbixoa 3a AONYCTMMbIN Anana3oH TeMnepaTtypbl
cobbITHS A4 3a fony A patyp
Mpwm otkaze MT1 (2, 3) Mpwm otkaze MT1 (2, 3)
3agaHHble Hakonn. W ngert Hakonn. W cton
HaCTPONKM
(onumn) BkntoueHn MNMT1 (2, 3) AA
tnpec6 t1 (t2, t3) = toor: (toorz, taors)
[0)
5| o m1 (M2, M3) - _
T 0 S
29| 5 | W1,...,W6 - OCTaHoB
g8 &
g ¢ THap - OCTaHoB
]
I
Tnp - nyck
Pekomerpaums MposepuTb ncnpasHocTb NHUK cBA3m IMNT ¢ TB n cobetBeHHo MT.
Mo YCTPaHEHMIO
MpoBepuTb NpaBUIbHOCTL 3adaHus xapakTepucTukn MT.
HENCNpaBHOCTU
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Ta6bnuua E.2. Bo3aMmoXHble HeMCNpPaBHOCTM KaHana nuamepeHusi pacxoaa

<Il> <!>
CogaepxaHue «X»
UHAMKaUumn B no3. 9 (10, 11) koga COCTOSAHMA N3MEPEHUI
MpeBbiweHune Yactotbl MP1 (2, 3)
CopaepxaHue MpeBbileHne 4acToTbl
cobbITNS Ha MMNYNbLCHOM BXO4e
SapaHHbIe BknioueH NP1 (2, 3) DA
HacTpOoiku m1 (2, 3) B pacuetbl W m1 (2, 3) B pacueTbl W
(onuum) BXOAUT He BXoauT
1 &
B S m1 (M2, m
0z 1 (M2, Ms) ocTaHoB ocTaHoB
® 0 2 Vi (Vz, Vs)
S o0 C
= e} A
octaHoB ans Wi, rae ucnornb3oBanucb nokasaxus MNP
5 ® W1, ..., W6 OCTaHOB ( A » 1A ’
So =z OTKa3 koToporo 6bin 3admMKCUpoBaH)
S 3 THap OCTaHoB -
© x
3 Tnp nycK -

PekomeHpaums no
yCTpaHeHuto
HENCNPaBHOCTU

N3meHnTb 3HaueHre Beca umnynbca,
ycTaHoBfIEHHOE B pacxogomMepe n TB

MpoaonxxeHne Tabnuubl E.2

CopepxaHue
NHOUKaLUn

<!>

<!> (B TeyeHue 3 yacos)
< !I'> (yepes 3 yaca)

<>

«CX»

B n03. 6 (7, 8) Koga COCTOAHNSI M3MEPEHNI

Otkas NP1 (2, 3)

CopepxaHue cobbiTus

OTtkas pacxogomepa

m1 (2, 3) B pacuyeTbl BXOAUT

3apaHHble Tnpos. NMP1(2,3) =0
HaCTPOWKK Mpwu otkasze NP1 (2, 3
P Mpwm otkaze MP1 (2, 3) P (2,3) Mpwu otkaze MP1 (2, 3)
(onuuw) Z[orosop. 3Hau. /
HeT peakuumn OCTaHOB HaKonJl.
cpegHe4ac. 3H.
! m1 (M2, Ma) ocTaHoB
cC ’
OCTaHOB OCTaHOoB
% Vi (Vz, V) yepes 3 vaca
= ocTaHoB
] (ona W, roe ucnonbs3so-
g E ® W1, ..., W6 Banucb nokasanus MNP, OCTaHoB OCTAHOB
% oz OTKa3 KOTOpOro Gbin 3a- yepe3 3 yaca
K o2 duKkcnpoBaH)
()
= THap OCTaHOB
a nyck
Q© - nycK
8 Tnp yepes 3 yaca ye
g T NP1 (2,3) nyck
PekomeHpaums no
yCTpaﬂeﬁmm MpoBepuTb LENOCTHOCTL NMHMK cBA3n TB ¢ MNP n Hanuune nutanusa MP.
[poBepuTbL COOTBETCTBUE PEXNUMOB MMNYbCHBIX Bbixogos MNP 1 Bxogoe TB.
HENcnpaBHOCTH PoBEP P Y A a
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MpoaonxeHue Tabnuubl E.2

<!>
CopaepxaHue «X»
UHAMKaUun B no3. 6 (7, 8) Koga COCTOSAHNSI M3MEPEHMU
OTkas NP1 (2, 3)
CopepxaHue
AEP OTkas pacxogomepa
cobObITHSA
m1 (2, 3) B pacuyeTbl He BXOAUT
3apaHHble Tnpos.. NMP1(2,3) 20
HaCTPOMKK Mpun otkase NP1 (2, 3) po-
P Mpwm otkaze MP1 (2, 3) P (2,3)A Mpwm otkaze MP1 (2, 3)
(onuun) roBop. 3Hau.
HeT peakuumn OCTaHOB Hakans.
(cpegHe4ac. 3H.)
c m3 (M2, M3) OCTaHoB
o ocTaHoB OCTaHOB
= V1 (V2, Va) yepes 3 yaca
I
m ocTaHoB
o ocTaHoB OCTaHOB
2 yepes 3 yaca
T = (ans Wi, roe ncnonb3o- (ans Wi, rge ucnone3o-
SZ ¢ (ana W, roe ucnonb3oBa-
203 W1, ..., W6 Banucb nokasanus MNP, Banucb nokasanus MNP,
&7 o nucbk nokasanusa MNP, otkas
o O 2 oTKa3 KoToporo Obin 3a- KOTOPOTO BbiN 3aUKCUPO- 0TKa3 KoToporo Obin 3a-
) cukcupoBaH) dpuKcMpoBaH)
= BaH)
- THap ) i i
8 Tnp
©
T T NP1 (2,3) nyck
PekomeH, ms
nc? %Teaﬁ:ﬁmo MpoBepwuTb LEenocTHoCTb NHUK cBA3un TB ¢ MNP 1 Hanndme nutanus MNP.
yetp [MpoBepuTb COOTBETCTBME PEXMMOB MMMYIbCHLIX Bbixodos [P 1 Bxogos TB.
HEeMCnpPaBHOCTU

YcnoBHble 0603HaYeHus, ncnosfibdyemble B Tabnuuax:

«i» — HAEeKc pac4yeTHOro 3Ha4eHuA TensioThbl;

«-» — peakuusa Ha cobbiTne OTCYTCTBYET,
«OCTaHOB» — NnpeKpalleHne HakonieHnAa 3Ha4eHunA;
«MYCK» — BO30OHOBIIEHNE HAKOMMNEHNS 3HAYEHUS.
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NMPUNOXXEHUE XK. KoHCcTpyKLMA TennoBblYUCAUTENS

- 190* >
OkcnnyaTaunoHHasi nnomba 1 2
/ Y — Y —
* 7 7 I_Q
- B3JIET TCPB WK T
' TENNOBBLIMUCIIUTEND / /‘@’@ !
/
B
- () (=) '
125*
®
(ofe B3SET
b -
| |
] )
I | JU
| ' OkcnnyaTtaumoHHas nnomba
I
Y X l 7
|

260 00]

(Bug cHuzy)

* - cnNpaBOYHbIN pasmep
1 — Qucnnel uHOUKamopa;
2 — Knasuamypa,
3 — pa3bvem RS-232,;
4 — 2epmo8e00;
5 — 3aenywku membpaHHbIe;
6 — KpOHWMeUH 0ns KpenneHus Ha DIN-pedKy.

P

Puc.XX.1. Tennosbluucnurenns ucnonHeHusa TCPB-033.
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pasvem RS-232
[ —m

[0
d H 5 83 & &5 & &%
Dg2250822303225%
T - W uwhkE I - wuwik I - wuw k-
" o a0 00 0o a0 00 00 a0 a0 J2
[e]e] o|o|jo|jo|jojo|0o|0|/0|j0|0|O0 |0 |00
olel -+ ++++++++++++ 14|60
oo XP3
—
GB1
XP2
+ (3 o~ S Eﬂ
080?09 J1i
Z D 2 DD Z2 D
oo oo oo \
SK?2 @ ole o|lofo|ofo]e X
A\ \
\ XP14  XP8 XP7 XP6 \
NPY>XUHHbIA AepxaTenb
nnarta TenfoBblHUcnnTens
GB1 - ecmpoeHHas bamapes;
XP1-XP3 - pasbembi nooOkKnwo4veHus kabenet cessu ¢ T1...[1T3;
XP6-XP8 - pasbembi nodknwo4veHus kabenel cessu c MNP1...ITP3;
XP14 - peseps;
XP21 - pazbem nodK4YeHUss 8CmMpoeHHoU bamapeu;
J1 - KoHMakmHas napa paspeuweHusi U3MeHeHUs Kanubpo-
80YHbIX Napamempos;
J2 - KOHMakmHas rnapa paspeuweHusi UsMeHeHUs1 yHKUUO-

SK1/1 - SK1/3

SK1/4

SK2

HarlbHbIX rapamempos;

- riepekoYyamesiu pexxumos pabomsi UMMybCHbIX 8X0-
dos;

- peseps (nepekndamerb 00/mKeH bbimb yCmaHO8IeH
8 rNoJsIoKeHUe «AKmM.»);

- KHOrKa repe3sariycka npubopa.

Punc.XX.2. Bug c3agu anekTpoHHOro moaysnsa TensfoBbIYUCNIUTENA CO BCTPO-
eHHou GaTapeeu Tuna C.
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NMPUNOXEHUE UN. Cxema noaknoyeHnsa TennoBbIiMUCNTENA

TennoBbluncnuTenb
XP1 DB9 (RS-232)
1 1“. 1 PT1A RXD 2
S 3 —{"2 | LEADIA TXD 3
2 —— 3 LEAD1B EGND 5
4 4 | PTIiB RTS 7
L{ 5 | SHIELD CTS 8
- XP2 XP6 neP1
1 i 1 PT2A PULSEL | 1 BbIX.MMM.+
nr2| © 3 —12 LEAD2A GND 2 BbIX.MMI.-
2 '\ + 3 LEAD2B
4 —H 4 | PT2B
5 | SHIELD XP7 np2
PULSE2 1 BbIX.Mmn.+
XP3 GND 2 BbIX.UMI.-
1 {1 PT3A
nrsl e 3 —+ 2 | LEAD3A XP8 ne3
2 " ' 3 LEAD3B PULSE3 1 BbIX.UMM.+
4 1 4 PT3B GND 2 BbIX.MM.-
5 SHIELD

Puc.U.1. Cxema nopgkniovyeHna tennoBbluncnutena «B3JIET TCPB» ucnon-
HeHusa TCPB-033.
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NMPUNOXEHMUE K. NMopsaok 3amMeHbl BCTPOEHHOU GaTapeu

[ns 3ameHbl JomkHa ncnone3oBatbca 6atapes Tnna C ¢ coeanHm-
Tenem tuna PW10-02F. JlonyckaeTcsa ucnonb3oBaHne 6atapeun tuna C
C KOHTakTamu. B aTom crny4yae K KOHTakTaMm ycTaHaBnvMBaemon batapeu
coeauHUTEnNb JOIMKeH npunameaTbesd. [pu nanke Heobxoaumo cobrto-
AaTtb NOMAPHOCTb COeAMHEHUS TOKOBEAYLLMX NPOBOAOB.

Mopsigok gencTBui Npu 3ameHe 6atapewu:
- OTBEPHYTb BMHTbI U CHATb NULUEBYIO YacTb KOpnyca TennoBbIYUCINTENS.
- OTCTbIKOBaTb COEANHUTEND OTKa3asLueln baTapeun oT pasbema XP21;

- cobnogas nonsipHOCTb, NOACTbIKOBaTb COeANHUTENb UcnpaBHon 6aTa-
peu K pasbemy XP21;

- yAanuTb OTKa3aBLylo HaTtapeto u3 NpyXMHHOro AepxaTtens;
- YCTAHOBUTb UCMpaBHYIO GaTapetro B NPY>KUHHbIA AepKaTenb;
- HaXkaTb KHOMKY nepesanycka npubopa SK2;

- YCTAHOBUTb NepeMbldKy Ha KOHTaKTHyto napy J2 (nepesectu npubop B
pexxum CEPBUC);

- NpY HeOBXo4MMOCTMN OBHYNEHUsT HAKOMNMEHHbIX 3Ha4vyeHMn ml (2,3), W1
(2,...,6), Thap, Tnp, V1 (2,3) cnegyet B meHto YCT / HakonneHue ans

napametpa CBPOC ycTtaHOBUTL 3Ha4YeHne [la 1 HaxkaTb KHOIKY a;

- B MeHo YCT / NMpunbopHbIe 4yackl ans napametpa Bpems yctaHOBUTL
TekyLiee BpeMs 1 TeKyLLyto aaTy;

- CHATb NEepPeMbIYKY C KOHTaKTHOM napbl J2 (nepesectn npnbop B pexum
PABOTA);

- YCTAHOBUTb JIMLUEBYIO YaCTb KOopnyca TEensoBbIHNUCIIUTENA N 3aBEPHYTb
BUHTbI KpENneHn4.
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NMPUNOXEHMUE J1. TunoBble cxeMbl U3MEpPUTESIbHbIX CUCTEM U
anropuTtMbl pac4yeTa

J1.1. Cxema y3na y4yeTta notpedburtens ana cucteMbl oTonsneHnsa 6e3 otbopa

TennoHocuTtensa ¢ ogHum MNP
—_———| O]
1
Oo@O
[o]

|
Cucrtema

|

|

| oTonneHud
< ,;J-\‘Qz to |

-----

Anroputmbl pacyeTta

W1 =m1(hl-h2) W4 = W1
W2 =0 W5 =0
W3 =0 W6 =0

rae mp= V]_'p]_; p1 = f(tl, P]_), hj_ = f(tl, Pl), h2 = f(tz, Pz)

HelwTaTHble cuTyaumm

HC1/YcnoBsue1/ Y1 = Y11 HC1/Peakumusil/ NpucBanBaHue1
Y11 > t2>=k +1tl HakonneH. cTon
k =-3,00000 NpucsanBaHue1 — He 3apaHo

[JononHutensHble napameTpbl *

my = Va:p2; M3 = V3-ps,
roe pz2 = f(to, P2);  ps =f(ts, P3)

* - OOMNONHUTENbHbIE NapaMeTpbl MOryT OMNpeaensiTbCs, ecnn UCnonb3o-
BaTb He3a4eNCTBOBAHHbIE KaHamnbl U3MEpPeHUst pacxoda U Temneparty-
pbl C Y4€TOM YK€ UCMONb3yeMON CUCTEMbI pa3MeLLeHNs U3MepuTenb-
HbIX TOYEK M MHOUKaALUUN U3MepUTENbHbIX NapaMeTpoB, a Takke 3aaaH-
HbIX JOFOBOPHbIX 3HAYEHUIA NapamMeTpoB.
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J1.2. Cxema y3na y4yeTta notpeburtens ona cucteMbl oTonneHnsa 6e3 otbopa
TENSIOHOCUTENA U HeUMPKyNnsaLunMoHHon cuctemsbl F'BC npu goroBopHom 3Ha-
YeHUU TemnepaTypbl XONOQHOM BOAbI

=1
7|

t1

Cucrtema
oTonneHus
< o Q2 to I

Q { t
> @ i ’ Cuctema 'BC

Anroputmbl pacyeTta

W1 =mi(hl-nh2) 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(ty, Py); hs = f(ts, P3); ho = f(to, Po);
p1 = f(t1, P1); ps = f(ts, P3); to=tw; Po=Px

HewTaTHble cuTyaumm

HC1/Ycnosue1/ Y1 = Y11 HC1/Peakumusil/ NpucBanBaHue1
Y11 > t2>=k +1tl HakonneH. cTon
k = - 3,00000 NpucsanBaHue1 — He 3apaHo

HdononHuTtensHble NnapameTpsbl

Mz = Va-p2, 1€ p2 = f(t2, P2)
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11.3. Cxema y3na y4yeTa notpebutens gnsA cucTeMbl OTONSIEHUsS NpPU Aoro-
BOPHOM 3Ha4YeHUU TeMnepaTypbl XONoAHOM BoAbI

—

O

Oo@O
DO®

Lo

p—)

<

Anroputmbl pacyeTta

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

rae My = \Vi-py; My = Vypy;
hy = f(ty, P1); hy = f(ty, Py);

HewTaTHble cuTyaumm

HC1/Ycnosue1/ Y1 = Y11
Y11 5> G2>=k -Gl
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/Ycnosue3/ Y3 = Y31
Y31 5> t2>=k +1tl
k = - 3,00000

ty
1
Cucrema
i oTonneHus
to |
W4 = W1
W5 =W2
W6 = W1 -W2

p1 = f(ts, P1); p2 = f(t2, P2)

hO = f(tO, PO), 1:O = tXB; |:)O = PXB

HC1/Peakumusil/ NpucBanBaHue1
HakonneH. cTon
NpucsanBaHue1 — He 3apgaHo

HC2/Peakuus2/ MpuceansaHme?
HakonneH. npeT
MpucBamBaHme2 — G2 =k + G1

k = 0,00000
nn6o
NMpucBanBaHne2 — G1 =k + G2
k = 0,00000

HC3/Peakuusn3/ NpucBamBaHue3
HakonneH. cton
NMpuceanBaHue3 — He 3apaHoO

HdononHutensHble NnapameTpsbl

M3 = V3-p3, rae ps = f(ts, P3)
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J1.4. Cxema y3na y4yeTta notpedburtens Ansa cMCTeMbl OTONSIEHUA C OTOOpOM

TennoHocuTens U U3aMepeHneM TemMnepaTypbl XONI0OA4HOM BOAbI

Oo@DO
DO®

= |

Cucrema Cucrtema
OTOIJICHUSA BC
Qz L, |
4+—
Tpyb6onpoBop { t3
XonoaHowu
BOAbI
Anroputmbl pacyeta
W1 =m1l (hl-h3) W4 = W1
W2 =m2 (h2 - h3) W5 = W2
W3=0 W6 =W1-W2
roe my = Vepy, mp = p1=f(t, P1);  p2=1(tz, P2);
Vy-p2;
hy =f(ty, P1);  hy =1(ty, Py); hs =f(ts, P3)
HewTaTtHble cutyaumm
HC1/Ycnoeue1/ Y1 = Y11 HC1/Peakuusal/ MpuceausaHue1
Y11 > t2>=k +tl HakonneH. cTton
k =-3,00000 NpucsBanBaHue1 — He 3apgaHo

HdononHuTtenbHble NnapameTpsbl

M3z = V3-p3,
roe ps = f(ts, P3)
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J1.5. Cxema y3na y4yeTa Ha TenyioMcTo4YHUKe Npyu AOrOBOPHOM 3Ha4Y€HUU TeM-
nepatypbl XO0NnoaHou BoAbl

Q\Ql > Nopatowmin
N Tpy6onposoa
s
:
E ,QQ2 t < OGpaTHbIN
3 N Tpy6onpoBona
=
2 ’ |
Q3 t 4 MoAnNUTOYHBLIN
\ Tpy6onpoBon

Anroputmbl pacyeTta

W1 =mlhl-m2h2 W4 =W1
W2 =m3h0 W5 = W2
W3=0 W6 =W1-W2
roe mp = Vi-py; M2 = Vap2; M3 =V3zp3;

hy = f(t1, P1);  ha =1(t2, P2);  ho = f(to, Po);

p1 = f(ty, P1);  p2 =1(t, P2); ps =f(ts, P3)
t0 = tXB; I:)0 = PXB
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J1.6. Cxema y3na y4yeTta notpedburtens ansa cMCTeMbl OTONSIEHUA C OTOOpOM
TENSIOHOCUTENA NPU OTCYTCTBMU OTONJIEHUS U JOTOBOPHOM 3HA4Y€HUU TeM-

nepaTtypbl XONogHOW BoAbI (ANA ABYXTPYOHON HELMPKYNALUOHHON CUCTEMbI
BC B MexoTonuTesnbHbLIM Nepuoa)

]
T B0
Ql tl
0
Cucrtema
BC

ey

N

Anroputmbl pacyeTa

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

rae my = Vaipy; Mz = Vapy;
hy = f(ty, P1); ha =1(t2, P2);  ho = f(to, Po);
p1 = f(ty, P1);  p2 =f(t2, P2)
to=tw; Po=Px

HdononHuTtensHble NnapameTpsbl

M3z = V3-p3,
roe ps = f(ts, P3)

60



J1.7. Cxema y3na y4yeTta Macc B Tpex TpybonpoBoagax

oDO
O® o
J @
Ql tl >
Qz ‘ t2 >
Q, { ts >
Anroputmbl pacyeTa
W1l=0 W4 =0
W2=0 W5=0
W3=0 W6 =0
mi = Vi-p1; Mz = Va-p2; m3 = V3-p3,

roe p1 = f(ty, P1);  p2=1(to, P2);  ps =f(ts, P3)

61



J1.8. Cxema y3na y4yeTa notpeburtens Ana cMcTeMbl OTONSIEHUA C OTOOpPOM
TENSIOHOCUTENA U OTAENbHbIM onpeaeneHneM TensoTbl, U3pacxofo0BaHHOMN
Ha otonneHue n NBC, npu 4OroBOpHOM 3Ha4Y€HMU TeMnepaTypbl XONOAHOM
BOAbI

]
A\Ql tl
> bl ]
Cucrema » Cuctema N'BC
Q t2 cleonneva
N I
< =
Anroputmbl pacyeTa
W1 =m1(h1l-h0) W4 =W1-W2 (Wrc)
W2 =m2(h2 - hO0) W5 =W3 (Woronnetme)
W3 =m2(h1l-h2) W6 = W4 - W3 (Wrsc)
nmbo

W1 =m2(h1l-h2) W4 =WwW1 (Woronnetme)
W2 =(ml1l-m2)(hl-hO0) W5 = W2 (Wrsc)
W3 =0 W6 =W4 + W5 (W+c)
roe My = Vip1;, My =Vapy p1=1(ty, P);  p2=1(tz, Po)

hy = f(ty, P1);  ha =1(t, P2);  ho =f(to, Po); to = te; Po = Pys

HewTaTHble cutyaumm
HC1/Ycnoeue1/ Y1 = Y11 HC1/Peakuusil/ MpucBanBaHuel
Y11 > t2>=k +tl HakonneH. cTon
= - 3,00000 NpuceBamBaHue1 — He 3agaHo

HdononHuTtensHble NnapameTpsbl

M3z = V3-p3,
roe ps = f(ts, P3)
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J1.9. Cxema y3na y4yeTta notpedburtens ansa cCMCTeMbl OTONSIEHUA C OTOOpPOM
TENSIOHOCUTENA U HeLUMPKyNnAaunoHHon cuctembl F'BC ¢ otaenbHbIM y4yeToM B
cucteme N'BC npm noroBopHOM 3Ha4YeHUU TeMnepaTypbl XONI04HON BOAbI

— | O}
J
oOo@0O
OO®

(o)

(77E
Q T

ICmc'rema Qs ts
Cuctema 'BC
F oTonneHus
< AR 2 ]
A
Anroputmbl pacyeTa
W1=m1l(hl-hO0) W4 =W1-W2 (W)
W, =m2(h2 - h0) W5 =W3 (Wrgc)
W3 =m3(h3 - h0) W6 = W4 —W5  (Woronnetne)
roe My = Vi-pg; My = Vopo; M3 = Vaps;
p1 = f(ts, P1); p2 = f(to, P2);  ps = f(ts, P3);
hl = f(tlv h2 = f(t2, PZ); h3 = f(tSa P3); hxa = f(tXB’ PXB);
P1);
t0 = txs; PO = PXB
HewTaTHble cuTyaumm
HC1/Ycnoeue1/ Y1 = Y11 HC1/Peakuusal/ MpuceausaHue1
Y11 > t2>=k +tl HakonneH. cTton
k =—3,00000 NpuceBanBaHue1 — He 3apaHoO

63



NMPUNOXEHUE M. MNpumep nporpaMMHON HACTPOMKMU TENSOBbI-
yncnutTens AN aBToMaTU4YeCKOW CMeHbI an-
ropuTMa pacuyeTa Tensa npu nepexoge oT
OTONUTENIbHOIO K MeXOTONUTENIbHOMY CE30HY
M obpaTHo.

1. B mMexoTonuTenbHbIA Ce30H (NpU OTCYTCTBUM OTOMSIEHUS) TEMSOHOCHK-
Tenb gns NBC B Tennocucteme ¢ ABymsi TpybonpoBogamMu MOXET No-
AaBaTbCA Kak no npsiMomy, Tak n no obpaTHomy Tpybonposogy. Mpwu
HanMyum B obpaTtHOM TpybonpoBOAE KOHTPONMPYEMOM TEMNSIOCUCTEMBI
(pnc.M.1) pacxogomepa NP2 peBepCUBHOIO UCMNOMTHEHUS C ABYMS UM-
NynNbCHO-4aCTOTHbIMX BbIXO4aMWU BO3MOXHA OpraHusauusi yyeTta Ten-
nonotpebneHnsa, Kak B OTONUTENbHbIA (K3UMHUNY), TaKk U1 B MEXOTONU-
TeNbHbIA («NETHUN») CE30H C aBTOMATUYECKMM MNEPEXOOOM Ha COOT-
BETCTBYIOLLMIA aniropuTM pacyeTa.

Pacxogomep ycrtaHaBnuBaeTcss B ObpaTHbI TpybGonpoBO4 Takum
obpasom, YToObI NpsiMoe HanpaefeHne NoToka ANa pacxogomepa CoB-
nagano c HanpaBfieHMEM NMOTOKa B Tpy6onpoBoae B OTONUTESNbHbLIN Ce-
30H. Bbixoabl 1 1 2 pacxogomepa NP2 HacTpaunBatoTcsa anst paboTbl B
YacToTHOM pexume. [Npn aToM BbIXO4 1 HacTpamBaeTcs Ha hopmMunpo-
BaHWe UMMyNbCOB MPWU OBWXKEHUU TENMOHOCUTENSA TOMbKO B MPSIMOM
HanpasneHun (n3amepeHune pacxoga Q2), a BbIXxoq 2 — Npu OBUMXEHUN
TENmoHOCUTENS TONbKO B 06paTHOM HanpaBneHun (MU3MepeHne pacxo-
aa Q3).

\

TennoBbluncnurenb
XP6 XP7 XP8

L I [ |
T ]

XP1 XP2

S I O

t1
Q1
- [——>4
Moparowmn

TpyGonporon, > =

Cuctema Cucrtema
|-
oTonneHus v rscC

t2
Qs
O6paTHbIN np2 nT2 {

Tpy6onpoBon l Q2 ‘O Q3
s —— ] ="

Puc. M.1. Cxema y3na yyeta AnA Tennocuctembl ¢ AByMS TpybonpoBogamu
M aBTOMaTU4YECKOM CMEHOW anroputma pacuyeTta Tenna npu nepe-
Xo4e OT OTONUTENIbHOIo K MEXOTONMUTENTIbHOMY Ce30HY U 06paTHO.
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2. B TennoBbluMCIMTENb BBOAUTCA YHMBEpPCanbHbIM Habop «3agaHHbIX»
dopmyn pacyeTta notpebnsiemoro Tenna Ansg oTONUTENBHOrO N MEXO-
TOMUTENbHOIO CE30HOB:

W1 =mgy- (hy — ho);

W3 = my (hz — ho);

W3 = mg- (hs — ho), hg = hy;

W4 =W;—Wy;

W5 = W3;

Weg=Wy+Ws5=W; -W>+Ws3.

Kpome Toro, B TB 3agatotcs paBeHcTBa t3 =t n P3 = P,. Npu aTom:
my = Vi-p(t1, P1);
mz = Vo-p(tz, P2);
M3 = V3 p(t3 =tz, P3=Py).

Tak Kak B OTONUTENbHbIA CE30H HanpasfieHMe NoToka B obpaTHOM
TpybonpoBoge COOTBETCTBYET MPSAMOMY HarpaBrieHUIo MoToka Ansd
pacxogomepa B 3ToM Tpybornposoae, TO M3MEpPEHHOEe 3HadeHue pac-
xo4a anga obpaTHoro HanpasneHnsa notoka Qs 6yaeTt pasHO Hymto. Mpwn
3TOM 3Ha4veHns obbvema V3, maccoBoro pacxoga Gz, Macckl ms 1 Tenna
W3 Takke paBHbl HYSIO.

CnepoBaTtenbHo, noTpebnsemoe B Tennocucteme Ttenno 6yger
BbIYNCNATLCS MO «3UMHEN» popmyne:

We = W1 - Wy,
raoe W1 — konmMyecTBo Tenna B NpsiMoM TpybGonpoBoae;
W, - KonmyecTBO Tenna B obpaTtHom TpybonpoBoae
npv NPSIMOM HanpasfeHun NoToka.

B MexoTonuTenbHbIA CEe30H HamnpasreHue noToka B obpaTHOM
TpybonpoBoge cooTBeTCTBYeT O0bpaTHOMY HarnpaBfeHUIo MoToKa Ans
pacxogomepa. Npu 3TOM 3Ha4yeHUs pacxoda AN NpPsIMOro Harnpasne-
Hus noTtoka Q,, o6bema V,, maccoBoro pacxoga G,, maccbl m; 1 Ten-
na W, Takke paBHbl HYHO.

CnepoBaTtenbHo, noTpebnsemoe B Tennocucteme Ttenno byper
BbIYNCNATBLCA MO «JIeTHeW» hopmyne:

We =Wy + W3,
roe W1 — KonmMyecTBo Tenna B NpsiMOM TpyGonpoBoae;
W3 - KONMYecTBO Tenna B o6paTHOM Tpy6onposoae
npv o6paTHOM HanpasfeHnn NoToKa.

3. MNpun HeobxoaAMMOCTM MHAMKALMM Npu3Haka nepexoga TB ¢ «3umMHero»
anropuTtMm pacudeTa Ha «neTHurM» B TB gomkHa ObiTb 3agaHa HewTaT-
Has cuTyauma c ycnosuem ukcauum ee Hannuma G3 > G2. lNpusHak
nepexoga OyaeTt ykasbiBaTbCA B 3HAKOMO3ULMOHHOM KOOE COCTOSHUSA

65



CUCTEMbI M3MepeHu npun dukcaumm gaHHon HC. MNpu obpaTtHoM nepe-
xofe npusHak byaeT CHUMaTbCS.

Kpome TOro, onsi Kaxxgow HewTaTHOW cCUTyauuu, ycTaHaBnvBae-
MOW nonb3oBaTeneM, AOMMKHbI 3a4aBaTbCsa YCroBUS mkcauumn ee Ha-
nnM4msa B TEMNMOBBLIYMCIMTENE B CNEAYOWEM BUae:

Yx =¥Yx1 & Yx2,

roe Yx1 — ycrnoBue, 3agaBaemoe Mo yCMOTPEHMIO NoNnb3oBaTeNs;

¥x2 — ycnosue, 3agasaemoe obs3aTenbHoO, A4S OTONUTENBHOro
(G3 < G2) unu mexoTtonuteneHoro (G3 > G2) ce3oHa.

4. MNepeyveHb He0BXOAMMbIX HAaCTPOEK B NIEKTPOMArHMTHOM pacxogomepe
«B3JIET 3P», yctaHoBneHHoM B obpaTtHbin Tpybonposoa (MP2), n B
Tennosbluucnutene mcnonHenma TCPB-033 gns obecne4yenHunsa aBTo-
MaTU4YEeCKON CMEeHbl anropuTma pacyeTa npuBeaeH Huxe.

4.1. AnnapaTHas HacTporka pacxogomepa: 3adaTb akTUBHbIN pexum pabdo-
Tbl AN YHMBEpPCasbHbIX BbIXo4oB 1 1 2.

4.2. NporpaMmmMHaga HacTpoKKa pacxogomepa:
a) 3agatb pexnm paboTbl yHMBEpPCarbHbIX BbIXo4oB 1 1 2 — YacTOTHbIN;

6) 3agaTb HasHayeHuWe curHana yHuBepcanbHoro Bbixoga 1 — Pacxop
npsiMmom;

B) 3afaTb Ha3Ha4YeHMe curHana yHuBepcanbHoro Bbixoga 2 — Pacxop 06-
paTHbIN;

r) 3agaTb YPOBEHb CUrHana yHuBepcarsbHbIX BbIXo4oB 1 1 2 — AKTUBHbIN
ypoBeHb «Huskuny;

[) YCTaHOBUTb OOMHAKOBbIE 3HA4YeHUs1 KO3 PULUMEHTOB Npeobpas3oBaHns
BbIxogoB 1 1 2 (Kp1 n Kp2) .

4.3. AnnapaTHada HacTpourKka TENSIOBbIYUCIIUTENS:

a) 3agaTb NacCuBHbIA pexnm paboTbl MMMNYNbCHO-YACTOTHLIX BXOAOB, YyC-
TaHoBMB nepeknovarenn SK1/1 — SK1/3 B nonoxeHue «llacc.»;

0) yctaHoBUTb NepekntoyaTens SK1/4 B nonioxxeHne «AKT.».
4.4, NporpaMmMHaga HacTpoKrKa TennoBblYNCINTENS:

a) yctaHoBuTb B MeHio YCT / Pacxopn 3HauyeHMe nacCuBHbIWM ONd napa-
meTpa Bxopg ot NP2 (3);

6) yctaHoBuUTb B MeHio YCT / Pacxoa 3HadeHVe HU3KUM ONs napameTpoB
AxT. ypoBeHb P2 (3);

B) 3agaTtb oavHakoBble 3HaveHus ana MP2 Kp n NP3 Kp B meHo YCT /
Pacxop;

r) yctaHoBuTb B MeHtio YCT / Pacxopn 3HadeHve HeT peakuuu Ons napa-
meTpa Mpwm otkase NP1 (2, 3);

A) yctaHoBuTb B MeHi0 YCT / TemnepaTypa 3HayeHus:
- Ansa t2 npeo6: t2 uswm;
- Ans t3 npeo6: t2 npeoO;
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€) 3agaTb paBHble 3Ha4yeHus ons P2 abe n P3 abc B meHo YCT / [laBne-
Hue;

X) ycTaHoBUTb B MeHto YCT:
- Beluucnenue G3 no MNP3;
- ®opmynbl, HC 3apaHHbIe;

n) B MeHo YCT / HewTaTHble cuTyaumm 3agath YCrOBUS N peakumn B CO-
oTBeTCTBUMM C Tabn.M.1.

B HacTtporikax HC5 BO3MOXHO OTKMOYEHME WHAMKAUUW CUMBOMA
«!» npn dukcaumm HC. Onga 4yero B meHo YCT / HewTaTHble cutya-
uun / HCS5 napametpy HC5 otobp. ’ ! ’ cnefyeTt ycTtaHOBUTL 3Ha4YeHMe
HeT.

K) B MeH0 YCT / PacuyeTHble hopMynbl BBECTU (DOPMYIbl pacyeTa Konu-
YyecTBa Tenna:

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

4.5. MNogkniounTb yHUBEpPCarnbHble BbIXOAbl PAacXo4OMEPOB K KOHTAKTHbIM
Konoakam Tennosbluncnntens (puc.M.1):

- BbIxoa1 NP1 — k KoHTakTHOM Konoake XP6;
- Bbixog1 NP2 — k koHTakTHOM Konoake XP7;
- BbIxoa2 NP2 — k koHTakTHOW konoake XP8.

4.6. MNpeobpasosatenn temnepatypbl NT1 n MNT2 NOAKNIOYNTL K KOHTAKT-
HbIM Konoakam XP1 n XP2 cooTBeTCTBEHHO.

Ta6nuuya M.1

HaumeHoBaHve napaveTtpa YcTaHaBnmBaemMoe 3HaueHve

HewTtaTHasa cutyauus HC1 (dukcmpyeTtcs B TeHeHNe OTONUTENbHOro ce3oHa)

YcnoBue 1 Y1=Y11 & Y12

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

Peakuusi 1 / HakonneH. cron *

HewTtaTtHasa cutyauusa HC2 (dukcupyeTcst B TE4EHUE OTONMUTESNBHOMO CEe30Ha)

YcnoBue 2 Y2=Y21 & Y22

YcnoBue 2 / Y21 G2>=k *G1* k = 1,04000 *
YcnoBue 2 / Y22 G3<k+G2 k = 0,00000
Peakuunsa 2 / MNpucBanBaHue 2 He 3agaHo *

Peakuust 2 / HakonneH. cron *

67



MpoaonxeHue Tabnuubl M.1

HanmeHoBaHue napameTpa

YcTtaHaBnmMBaemoe 3HadyeHune

HewTaTHasa cutyauusa HC3 (dbukcmpyeTtcs B TedeH

ne MeXoTOoNMUTENbHOro ce30Ha)

Ycnosue 3 Y3=Y31& Y32

Ycnoeue 3 /Y31 Gl>=k* k =143,500 *
Ycnosue 3 /Y32 G3>=k +G2 k = 0,00000
Peakuuna 3 / NMpucBauBaHue 3 He 3afaHo *

Peakuus 3 / HakonneH. cton *

HewTaTHasa cutyauusa HC4 (dbukcmpyeTtcs B TedeH

ne MeXoTOoMUTENbHOro ce30Ha)

Ycnosue 4 Y4 =Y41 & Y42

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

Peakuus 4 / HakonneH. cron *

HewTaTHasa cutyauusa HC5 (dukcmpyeTtcs ana otob

paxeHUst CMeHbl anroputma **)

YcnoBue 5 Y5 =Y51

Ycrosme 5 / Y51 G3>=k+G2 | k=0,00000
Peakuunsa 5 / NMpucBanBaHue 5 He 3afaHo

Peakuunsa 5 / HakonneH. moert

* - MOXeT ObITb YCTAHOBMNEHO APYroe 3HayeHue No YCMOTPEHWUIO MONb30-

BaTesnAd.
*%

arropuTM pacyeTta Tenna ana MexoTto

- NP CMEHEe aliropmTMa pacyeTa Tenyia gnda otonmnTeribHoro ce3oHa Ha

NnATENIbHOro ce3oHa (I'Ipl/l BbINnos-

HeHun ycnosust Y51) B no3uumm 5 3HaAKOMO3ULMOHHOMO KOoga CUCTEMBI
N3MepeHun wunHaguumpyetca cumBon «x» (tabn.d.1). MNpu ob6paTtHomn
CMEHe anropuMtma pacdeTta Tenna MHAMKauus CMMBOMa «X» B NO3MUMK

5 npekpalyaeTcs.

NMPUMEYAHUME. Bce HacTponku TennoBbIYUCAUTENS BbINOMHAOT-

cs B pexxume CEPBUC npu yctaHosne
nape J2 (pnc.XX.2).
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