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B HacTosLleM OOKyMeHTe onmncaH NopsiAoK MCNOb30BaHUS NO Ha-
3HadyeHuo TennoBblducnnTena «B3JIET TCPB» ncnonHeHusa TCPB-
034 mogmdmkaunmn TCPB-03.

B cBA3n ¢ nocTtosiHHOM paboTon NO YCOBEPLUEHCTBOBAHMIO Npubo-
pa B TENnOBbIMMCNNTENE BO3MOXHbI OTNINYMUS OT HACTOSILLErO PYKOBO-
ACTBa, He BNUAKOLME HA METPONOrMyeckme XapakTepUCTUKM U (DYHK-
LUMOHarnbHbIe BO3MOXHOCTU npubopa.

MEPEYEHb NPUHATLIX COKPALLEHNN
KKW - xuagkokpuctannuyieckmin HanKaTop;

HC - HewTaTHasa cutyauus,

MNP - NpeobpasoBaTtenb pacxoaa;

nT - NpeobpasoBaTtens TemMnepaTypsbl;
B - TENNOBbIYUCIINTEND;

oA - 9KcnnyaTaumoHHasa JOKYMeHTaums.

NMPUMEYAHWE. Bug HanmeHoBaHUA U oO03HAYeHUs, BbINOJSI-
HEHHOro B TeKkcTe WM Tabnuuax XWpHbIM WpudToMm Arial, Hanpumep,
HakonneHue, COOTBETCTBYET ero oTtobpaxkeHuto Ha gucnnee npudopa.



1. 9KCIMNYATAUUNOHHbLIE OTPAHUYEHUA

1.1.

1.2.

1.3.

JKcnnyaTtaumsa TennoBblMUCANTENSA OOMKHA NPOU3BOAMTLCS B YCINOBUSX
BO34EMNCTBYIOLMX (PAKTOPOB, HE MpPEeBbILAWNX AOMNYCTUMbIX 3Ha4Ye-
HWUW, OrOBOPEHHbIX B M.1.2.3 YyacTu | HacTosAwWwero pykoBoacTBa no 3Kc-
nnyarayuu.

HeobxoaMMOoCTb 3almMTHOrO 3asemMrneHns npubopa onpegensercs B Co-
oTBeTCcTBUM C TpeboBanusmn rmaebl 1.7 «[lMpaBun ycTponcTBa 3nek-
TPOYCTAHOBOK» B 3aBMCMMOCTU OT HarnpshKeHuUsi MUTaHUA U YCrOBUN
pasmeLleHna npmbopa.

MonHuesawmrta obbekTa pasmeLleHns npnbopa, BbIMNOMHEHHAsA B COOT-
BeTCTBUM C «/HCTpyKLMEN MO YCTPOMUCTBY MOSHME3aWUTbl 30aHUI, CO-
OPYXXEHUA N MPOMBbILLIIEHHBLIX KOMMYHUuKauuny CO153-34.21.122-2003
(yrBepxaeHHon [Npukaszom MuHaHepro Poccum Ne280 ot 30.06.2003)
npegoxpaHsaeT npubop oT BbIxoda U3 CTPOS NPU HaNMYUN MOSHUEBLIX
paspsaos.

1.4. TpeboBaHMs K yCnoBusSIM 3KChfyaTaumm M BblGOpy MecTa MOHTaxa,

npuBefeHHbIE B HACTOSLLEN 3KCnsyaTaunoHHOM JOoKyMeHTauuu (31),
yunTbIBalOT Hanbornee TMNNYHbIE akTopbl, BAUSOWME Ha paboTy Ten-
NoBbIMUCNTENS.

Ha o6bekTe akcnnyaTaumMm MoryT CyLLeCcTBOBaTb UIN BO3HUKHYTb B
npouecce ero aKkcnnyatauum gaktopbl, He nogdallmecs npeasapu-
TENbHOMY NPOrHO3Y, OLEHKE UMM NPOBEPKE, U KOTOPbIE NMPON3BOAUTENb
He MOr y4ecTb npu paspaboTke.

B cnyuyae nposiBneHust nogobHbiXx akTopoB criegayeT HamTu MHoe
MEeCTO 3Kcnsiyatauuu, rae gaHHble (bakTopbl OTCYTCTBYIOT UMW HE OKa-
3bIBalOT BNMAHUA Ha paboTy usgenus.



2. MEPbI BE3OIMNACHOCTH

2.1.

2.2.

2.3.

2.4.

2.5.

K paboTte ¢ usgenuem gonyckaetcs ob6cnyxmBaroLmnin nepcoHan, o3Ha-
KOMJTEHHbIV C 9KCMyaTauMoHHOM AOKYMEHTaunen Ha nsgenve.

Mpn nogroToBke M34EnMsa K WMCMOMb30BaHUIO AOMKHbI cobntogaTtbes
«lMpaBuna TexHNYECKOW IKcnnyaTauum 3NEKTPOYyCTaHOBOK noTpeburte-
neny» n «MexoTpacnesble npasuna no oxpaHe tpyaa (Mpasuna 6e3o-
MacHOCTK) Npu 3KCNyaTaLmm aNeKTPOyCTaHOBOKY.

Mpn npoBeaeHun pabot ¢ TB onacHbiM hbakTopom ABNAETCS nepemMeH-
HOe HanpsXeHue C OeuCTBYKLWMM 3HavyeHnem [o 264 B vactoTton
50 Iy,

Mpn obHapyxeHun BHelLHero nospexaeHus Tennosbiuucnutens (TB)
ero criefyet OTKMIoYMTb 1 06paTUTLCA B CEPBUCHBIN LEHTP UK perno-
HanbHOe NpPeAcTaBUTENbLCTBO ANA onpeferieHns BO3MOXHOCTU Aalb-
Heuwwen akcnnyaTaunn TB.

B npouecce pa60T Nno MOHTaXYy, NMyCcKoHarnagake urin peMoHTy TensoBbl-
YACIUTENA 3arnpellaeTcda: MUCNOoJIb30BaTb HEWUCNpaBHbIE 3J1EKTPOpa-
,D,I/IOI'Ipl/IGOpr, ANEKTPOUHCTPYMEHTbI nnbo 6e3 NogkntoYeHUst nx Kopny-
COB K Mmarncrtpanu 3allnTHOro 3a3emMJsieHun4.

BHUMAHME! lMeped nodknro4YeHueM K Ma2ucmpasnu 3auwjum-
HO20 3a3emsieHusi y6edumbcsi 8 omcymcmeuu Hanps)kKeHusi Ha
Hedl.



3. NoArotToBKA K UCMNOJIb3OBAHUIO

3.1. MNoarotoBKa K MOHTaXy

3.1.1. He ponyckaeTtcsa pasmelleHne TB B ycrnoBusix, He COOTBETCTBYHOLLNX
n.1.2.3 4actn | HacTosLLEro PyKOBOLCTBA MO 3KCnsyaTaumn.

3.1.2. MNpu BbIGOpe MecTa pasmelleHns TB cneayeT yunTbiBaTh:

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

- HeobxoanmocTb obecneyeHnss ceoboaHoro goctyna kK TB;
- HegonycTMMOCTb pasmMelleHms TB B6AM3M MCTOYHMKOB Tenna, Hanpu-
Mep, rops4mx TpybonpoBoaoB.;
- HexenaTenbHOCTb Hanuyus kanatouwero Ha TB koHaeHcata nnbo xua-
KOCTW C NpoxoasLmnx TpybonpoBoaos.
Ana cunTtbiBaHUA napameTpoB ¢ TB HeobxoaMmo BHelLHee ocBe-
LieHue.

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

Mocne TpaHcnopTMpoBkM TB K MecTy yCTaHOBKM Npu oTpuuaTtesib-
HOW TemnepaTtype WU BHECEHWUS ero B MOMeELLEHME C MONOXUTENbHOM
TemnepaTypon BO u3bexaHwe KoHOeHcauuu Brarm Heobxoaumo Bbl-
nepxatb TB B ynakoBke He MeHee 3-X 4acoB.

Mpu pacnakoBke TB npoBepuTb €ro KOMMMEKTHOCTb B COOTBETCT-
BMMW C NacnopToM 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 UM npeobpasoBaTenen
TemnepaTypbl K TB npon3BoanTCcs B COOTBETCTBUN CO CXEMOW MOAKIIO-
yeHus (puc.h.1) n pacnonoxeHmem KOMMYTAUMOHHbLIX 3NIEMEHTOB Ha
nnate (puc.>K.2).

PasgenaHHble n 0bnyxeHHble KOHLbI curHanbHoro kabensa MNP co cro-
poHbl TB nogkntoyatoTcsl K COOTBETCTBYHOLWEN OTBETHOM 4YacTu KOH-
TakTHOM konoaku TB. Pasgenka v nogknioyeHne akpaHa He TpebyeTcs.

KoHubl curHanbHoro kabens MNT co ctopoHbl TB nogkntoyaroTea K co-
OTBETCTBYIOLLEN OTBETHOM YaCTN KOHTaAKTHOM Konoaku TB.

Kabenn no BO3MOXHOCTU KpenaTcst K cTeHe. [nsa 3awuTbl OT MexaHu-
YeCKMX NOBPEXAEHUN pEKOMEHAYETCS CUrHanbHble Kabenu pasmeluaTb
B Tpybax, pykaBax unu kopobax (MeTannmyeckux, nnactMaccoBbIX W
T.4.). HonyckaeTtcsa B ogHon Tpybe (pykaBe, kopobe) pasmewaTb He-
CKOIbKO CUrHarnbHbIX Kabenemn.

CurHanbHble kabenu, ecrnv OHW NPOMOXeHbl HE B MeTanMyeckon
Tpybe, pykaBe unun kopobe, He pekoMeHayeTCcsa npoknaabiBatb 6rvxke
30 cm oT cunosbix Kabernen apyroro obopyanoBaHus. [lonyckaetcsa ne-
pecekaTb Ux nog yrnom 90°.

HE [OIMYCKAETCA kpenumb kabenu k mpy6ornpogody ¢ me-
njoHocumesem.



3.3. BBoa B akcnnyaTtauuro

3.3.1.

3.3.2.

3.3.3.

lMyckoHanago4vHble paboTbl NPOM3BOAATCA NpeacTaBUTENAMU OpraHu-
3aumn, MMENOLLEN NpaBO Ha NpoBedeHMe YyKasaHHbIX paboTt, nmbo
npeacraBuTenamMm NpeanpuaTUA-U3rotToBUTENS.

I'IpM NoaroToBKe M3genus K UCNosib30BaHNIO AOSKHO ObITb npoBepeHO:

npaBunbHOCTb ycTaHoBku P u MNT B cooTBeTCTBUM C BbIGpaHHBIM an-
roputMmom paboTibl TB. CooTBeTCTBME NpeobpasoBaTensd HOMEPY TOYKM
N3MepeHnsa gaHHOro napamMmeTpa MOXHO NMPOBEPUTL MO NOLKMHOYEHUIO K
COOTBETCTBYHOLLEMY INIEMEHTY KOMMYTaLMK Ha nnaTe TB;

noakntoveHne AononHUTEeNsHOro obopyaoBaHmsa (KOMNblOTEPa, MOAeEMA
W T.4.) B COOTBETCTBUN C BbIOPAHHOW CXEMOW.

I'Iepeu BBOAOM B 3KCMiyaTtauuno Heobxoanmo:

B TEMNSIOBLIYMCINTENE C aKKYMyNATOPOM, MMEKLUM BHELUHUIA Pa3beM,
NOAKNIOYNTL aKKyMynaTop, NOACTLIKOBAB pa3beM kabens akkyMynsato-
pa k nnate TB (puc.A.2);

noakniunTe TB Kk cetun SNEeKTPOrNnnUTaHn4A,

npousBecTn nepesanyck TB, HaxaB KHoONKy SK2 Ha anekTPpOHHOM Mo-
ayne TB;

- YCTAHOBUTbL TEKyLLME BpeMs 1 aaTy;

- CGpOCVITb HaKomnmneHHble 3Ha4YeHNA N3MEPUTETIbHbIX NMapaMeTpPOB;
- OYUCTUTb apXuBhbl,

3.3.4.

BBECTM anroputMmbl pacyeTta, OpMyrbl KPUTEPUEB U pPeakuuii Ha He-
LUTaTHble CUTyaumn YHKLUNOHMPOBAHWS;

OTKPbITb HEOOX0OMMbIE KaHarbl pacxoda U TemnepaTtypbl, YCTAaHOBUTb
3Ha4YeHus napamMeTpoB (YHKLUMOHMPOBAHMUS, COOTBETCTBYHOLLME MNOA-
kntovaembim MNP n MNT,;

BbIMNOSTHUTbL NPOYNe HeOBXOAMMbIE HACTPOWMKM.
Mo okoH4YaHuM — onniombuposaTb TB B cooTBeTCcTBUM C D[

Mpumep BBOAA YCTAHOBOYHbLIX MapamMeTpoB 41151 OAHOM U3 BO3MOX-
HbIX KOHurypaumn TB (aBTOMaTuUdeckoe nepekritoyeHue anroputMoB
pacyeTa Ans OTONUTENbHOrO / MEXOTONUTENbHOro ce3oHa) NPUBEOEH B
MpunoxeHun J1.

Tennosbluncnntens «B3JIET TCPB» npu nepBomM BKIOYEHUM MK MO-
crne AnuTenbHOro nepepsiBa B paboTe rotoB K akcnnyatauum (Npu oT-
CYTCTBMM OTKa30B N HELLTATHbIX CUTYaLUuin B CUCTEME) Nocne:

MONHOro MpeKpaweHns OMHaMUYeCKMX rmapaBinyeckmx NpPoLLECCOB B
TpybonpoBoae, CBA3aHHbIX C perynMpoBaHMeM NoToka TEMNfoOHOCUTENS
(paboTbl Ha TpybornpoBoAe CO CNMBOM TEMNMOHOCUTENS, NepekpbiTve
NOTOKa TENSIOHOCUTENS U T.N.);

- 30-MWHYTHOro Nporpesa pacxo4OMepPOB.



3.3.5. lNMpwn HeobxogumocTn oTnpaBku TB B NOBEPKY UM PEMOHT HEOBXO0AMMO
OTKIMOYUTL TB OT ceTu, OTBUHTUTL BUHTbI KpensieHust SiMLeBON YacTu
kopnyca TB. OTcoeguMHuUTb NMLEBYHO YacTb Koprnyca OT 3agHen n OT-
CTbIKOBaTb OTBETHblE 4YaCTM KOHTaKTHbIX KOMOAOK C CUrHASIbHbIMU Ka-
6enamu ot nnatbl TB.

B Tennosblucniutene c akkyMynsaTopoMm, UMEKLWMM BHELLUHUN
pasbeM, NPOM3BECTU €ro OTKMYEeHNe, OTCTbIKOBaB pasbeM OT Mnathbl
(pnc.A.2). Jlnuesyto YacTtb kopnyca TB c anekTpoHHbIM MoAyrnem yna-
KoBaTb 4115 TPAHCNOPTUPOBKMW.
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4. YNIPABJIEHUE TEMNOBbLIYUCITUTEINEM

YnpaeneHue paboTon TEMNOBbIMUCIIUTENSA B PA3MUNYHbBIX peXnmax
MOXET OCYLLECTBMAATLCA C KraBuaTypbl C MOMOLLbIO CUCTEMbI MEHIO U
OKOH MHAMKaUUKN pa3HOro ypoBHsl, oTobpaxaembix Ha gucnnee, nnbo ¢
MOMOLLIbIO MEPCOHAaNbHOro KOMMbOTEPa MO NOCneAoBaTENbHOMY WH-
Tepency RS-232.

4.1. Pexxumbl ynpaBneHus

Pexum ynpaBneHusa TennosblYUCINTESNIEM — 3TO YPOBEHb A0CTyna
K MHopMaumm n BO3MOXHOCTU U3MEHEHUA napaMeTpoB OYHKLMOHMK-
poBaHus TB.

Pexum ynpaBneHus 3agaetcs KoMOuHaumen Hanmuus / oTCyTCcTBuS
3aMblKaHNA C MOMOLLbLIO MepeMbldeKk OBYX KOHTaKkTHbIX nap J1 n J2,
pacnonoxeHHbix Ha nnate TB (MpunoxeHne X puc.)K.2). CooTeeTCT-
BME KOMOVHaUUW pexnmam ynpasfieHust npuBegeHo B Tabn.1, rae «+»
— Hanuumne 3amblKaHUS KOHTaAKTHOW Mapbl, a «-» — OTCYTCTBME 3aMblKa-
HUA.

3amblkaHMe KOHTakTHoW napbl J1 paspelsaetr moaumdukaumio Ka-
NMBPOBOYHBIX NapaMeTpoB, KOHTAKTHOW napbl J2 — (PYHKUMOHASbHbIX
napameTpoB TEMMOBbIYUCIIUTENS.

Ta6bnuua 1
KoHTakTHaga napa

Pexum ynpasrneHua KL 32 HasHnaueHue pexnma
PABOTA — — OKCnnyaTaumoOHHbIN PEXUM

CEPBUC _ + Pexwum noarotoBku

K aKcnnyaTtauum
HACTPOWIKA + _ Pexum HacTponkn
N NOBEPKU

4.2. Cucrema nHamkaumm

4.2.1.

4.2.2.

[nsa ynpaBneHus TEMnoBbIMUCIIUTENEM C KrnaBuaTypbl MCMNONb3YyeTCs
MHOroyposHeBas cuctema meHio (Mpunoxenune A), coctoswas ns oc-
HOBHOIO MEHI0, MEHIO U OKOH MHAMKaLMK, coaepXKalnux KOMaHabl unu
napameTpbl. CoCcTaB M CTPYKTYpa OCHOBHOIO MEHHK, MEHIO U OKOH WH-
AVKaumm onpeaensoTca YCTaHOBMNEHHbIMU PEXMMOM YNpaBrieHnsa Ten-
NOBbIYMCIINTENEM.

OKHO MHAMKaUMM OCHOBHOIO MeHk (puc.1) coaepxut obo3HayYeHus
NMYyHKTOB MEHIO, KOTOpbIE pacrnosaralTcsi B O4HON CTPOKe, U Kypcop nog
ogHUM 13 HuUX. OOHOBPEMEHHO B OKHE WMHAWKALMW OCHOBHOMO 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 MHOUKaLum OCHOBHOIO MEHIO.

B cocTtaB OCHOBHOIro MEHI0 BXOAST Creayowme MeHHo:

- NMBP — «MoBepka» (MHaMUMpyeTcst Tonbko B pexume HACTPOWKA);
- U3M — «M3mepennsay;

- YCT — «YcTaHOBKUY;

- APX — «ApxuBbl»;

- UHD — «MHdDopmaunay;
- OTKI — «OTKNtOYEHUEY.

4.2.3.

4.2.4.

B pexxume PABOTA nepedeHb oTobpakaeMbIX OKOH MHOMKALMN MEHHO
M3M, a Takke BO3MOXHOCTb nepexoaa u3 meHto U3M B ocHOBHOE Me-
HIO 3aBMCUT OT YCTAHOBIIEHHOrO 3HayeHus napameTtpa OTOOp. MeHH
(nonHoe, manoe, 6e3 HacTp.).

Mpn ycTaHOBMEHHOM 3HayYyeHUM NOJIHOe OTObpaXkalTCs BCe BO3-
MOXHble ansa pexunma PABOTbI okHa nHankauum n BO3MOXeH nepexon
B OCHOBHOE MEHH.

[Mpn ycTaHOBMEHHOM 3HA4YeHUM Manoe OTObpaXKalTCA TOMbKO OK-
Ha nHgukaumm napameTtpos ml(2, 3), t1(2, 3) npeo6, W1(2,...,6), Bpe-
mAa, THap, Tnp, CoctosiHme n OTOGp. MeHt0. [Nepexon B OCHOBHOE
MEHIO HEBO3MOXEH.

Mpwn ycTaHOBNEHHOM 3Ha4YeHUn G6e3 HacTp. oToOpaxalTcs Te Xe
OKHa WMHOUKaUWUW, YTO M MNpU 3HAYEHUN NonHoe, Kpome okHa OTobp.
MeHlo. Bo3amMoxeH nepexo B OCHOBHOE MeHH. [pn 9TOM M3MeHUTb
PEXUM MHAOMKALMM MEHIO Hemnb3dA. [Ana n3aMeHeHust pexxmMma MHaMKaumm
Heobxoammo nepeiitn B pexum CEPBUC nnun HACTPOWIKA.

YcTaHoBneHHoe 3HayeHue napametpa OTOGp. MeH He BnvsieT
Ha nHgukaumio B pexxumax CEPBNC n HACTPOUKA.

Mo ymonyaHuio npu Beinycke npubopa 13 Nnpons3BoacTBa NnapameTp
OTO6p. MEHI0 MMEET 3HAYEHNE NOJTHOE.

Kypcop B OKHax WHOMKaUUW yKa3blBaeT Ha BblOpaHHbIN MYHKT MEHIO,
HavMeHOBaHMe napameTpa nNmbo pa3psg peaakTupyemoro yucrna. Me-
CTO pacnonoXxeHus n opma Kypcopa 3aBUCAT OT BUAa MHGOPMaLmK,
oTOGpaxaeMon B OKHE WHAMKALWWU, U COCTOSIHUS YCTAHOBMEHHOMO psi-
AOM C KypCcopoM (Haz KypcOpoM) NyHKTa MeHto (napameTpa):

A . cosvoxen nepexo K MeHto / OKHY HUXKHEro ypoBHS;

> BO3MOXeH nepexon K MeHKO / OKHY HMXXHETO YpOBHA, BO3MOXHa MO-
,D,I/ICbI/IKaLI,I/IFI napamMmeTpa, BbINMOJIHEHNE KOMaHAbI,

N s

. (MepuatoLwmin Kypcop) - BO3MOXHa MoauduKaLmst 3Ha4YeHus paspsi-
Aa 41crnoBoro napameTtpa, aneMmeHta opMyribl pacyeta Tenna, ycro-
BUSA UM peakummn Ha HewTaTHyo cutyauuio (HC).
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4.3. YnpaBneHue c KnaBuatypbl

4.3.1.

4.3.2.

Knasnatypa TB oGecneunBaeT BO3MOXHOCTb OnepaTUBHOINO yrnpasne-
HUA OKHaMW MHOMKALWUW C Lenblo NPOCMOTPa TEKYLLMX 3HaYEeHU n3me-
psieMbIX U YCTAaHOBOYHbLIX NapaMeTpoB, apXMBOB, a Takke BBoAA yCTa-
HOBOYHOM MHGOPMaLUMN.

Kpome TOro, nmeetcs BO3MOXHOCTb C KnaBuaTypbl BbINOSIHUTb Ha-
CTPOMKY KOHTpacTHocTu aucnnes XKW. Hactponka koHTpacTHOCTM
AOCTYMNHa TOSTbKO NPU UHAMKALUN OCHOBHOIO MEHIO.

Knaesuatypa TB cocTouT 13 LWeCTn KHOMOK, 0603Ha4YeHne N Ha3Ha-
YeHne KoTopbIX npuBeaeHo B MpunoxeHun b.

BBoa 3Ha4yeHu yCTaHOBOYHbLIX NapamMeTpoB:

B MeHo YCT nno6o MH® kHonkamm @ @ BblGUpaeTca HyXXHbIN

NYHKT NOAMEHI0 U HaXXNMaeTCA KHOMKa a;

ANA pefakTMpOBaHUSA 3HayYeHWs napameTpa KHoMkamu @ @
BblbupaeTcsa (ecnm ato TpebyeTcs) HY>KHbIN YNCNOBOW MHAEKC (nopsaa-

KOBbIN HOMep NpeobpasoBaTens) U HaXkMMaeTcsl KHomnka
€CIn YMCIIOBOE 3HaYeHue napameTpa ycTaHaBnMBaeTCs MnopaspsiaHo,

TO NOCre HaxaTusi KHOMKK a NOSIBNSIETCS MHOMKaUMUS Kypcopa -~
Ha MecTe cTapluero paspsiga MHAMLMPYEMOro Yncna. MiameHeHue 3Ha-
YeHWUst paspsiia YMCIOBOro napameTpa NPOM3BOAUTCS C MOMOLLLIO KHO-

NOK @, @; nepemMeLlleHne no paspdngam 4ducna (o6ecnequ|/|e

oToOpaxeHus paspsgoB uYncna) — C MOMOLLBO KHOMOK @ @
Mockonbky Ha pgucnnee XKW ana napametpoB Kp, Gpor1(2,3),
Qpor1(2,3) (puc.A.5), k (MpunoxeHne N ogHOBpeEMEHHO oTOOpaXxaroT-

CA He BCe pa3panbl Yncna, To KHOMK1 @, @ Ha>XUMaloT A0 TeX

nop, Moka Kypcop l He OyOeT ycTaHOBNEeH Ha MecTo Tpebyemoro
paspsaa uicna;

eClnn 3Ha4yeHne napameTpa Bbl6|/|paeTCFI M3 CrMnCKa, TO Nnocrne HaxXaTtunda
KHOMKKU n 4YacCTb CTPOKU 3aKrto4aeTCd B yrioBble ckobkn. KHonkamm

@, @ npon3BoanTCA Bbl60p 3Ha4vYeHnAa napamMmeTpa N3 Crnncka,
BBO[ OTpedakKTUpOBaHHOIoO 3Ha4e€eHUA napameTpa npon3BoanNTCA HaXXa-

TUEM KHOMKA a, OTKa3 OT BBOAA HOBOIo 3HA4Y€HUA — HaXaTuem

KHOMKKU G
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F) nepe6op OKOH MHOUKaunn napameTpoB npon3BognTcsa KHOMKamMmm @,

4.3.3.

)

YcTaHoBKa popMysibl pacyeTa Tenna:

- B MeHo YCT kHonkamu @ @ BblbupaeTcss NnyHKT Pac4yeTHble

dopMynbl U HaXXMMaeTCsl KHOMKa a Mocrne nosiBNeHnst HAMKaLUMm
napametpa W1 ons KOppekTUpOBKN MHAMLMPYEMOMN (pOpPMYyfbl CHOBA

Ha)XMMaeTCsl KHomMka . MosiBneHve MHAMKaUMM YrroBbIX CKOBOK,
OrpaHN4YMBaIOLLMX YaCTb CTPOKM, O3HAYAET NEPEXO] B PEXUM peaaKTu-
POBaHMWS COOEPXKUMOTO CTPOKM;

KHOMKammu @ @ BblbMpaeTcs HyxHasi opMyna pacdyeta W1
unn 3HadeHne 0. Ecnn He TpebyeTca peaakTMpoBaHME YUCIIOBbLIX WH-
[AEKCOB B BblbpaHHOM hopMyne, TO OCYLLECTBIAETCS ee 3annch: KHOMKY

a Ha>XUMatoT ABaXxAbl. ,D,J'IFI 3anucu 3Ha4veHus 0 KHOIKY a Ha-
XnMaroT O4UH pa3s;

- OANSt U3AMEHEeHNs 3Ha4YeHNa MHOEKCOB MacChl M M SHTaNbNMn h Haxxmma-

4.3.4.

eTCA KHOTIMKa a NHamkauus yrnoBbIX CKOBOK npekKpawaeTtcda 1 no-
ABldeTCcAa MHOAMKaUnA Kypcopa - . KHonkamu @, @ Kypcop "l\

nepemeLLaeTcs kK TpebyeMomMy MHAEKCY, 3aTeM KHOMKamMm @ @
yCTaHaBNMBAETCH HY)XHOe 3HayeHWe WHAaekca. 3anucb oTpeaakTUpo-

BaHHOM (pOpMYybl NPOM3BOAMUTCS MO HAXaATUIO KHOMKMK a

AHarnormyHbiM obpasom ycTaHaBnmBaloTCca popMynbl pacyeTa ons
W2 (3, 4, 5, 6). Nepexog k unamkaumm W2 (3, 4, 5, 6) ocywiectensercs

KHOMKaMu

BBog ycnoBun HewTaTHbIX CUTYaUUN N peakumini Ha HUX OCYLLEeCTB-
naetcsa aHanorndHeiv obpasom. MNMpumepbl BBoga hopMysn pacyeTa, yc-
TaHOBKM ycroBun n peakuumn Ha HC npueeaeHsl B [MNpunoxeHnsx B u .

HacTponka aBTOMaTM4yecKoro nepexoda Ha «3MMHEe» U «JeTHee»
Bpems

BkntounTb / OTKNIOUMUTL (PYHKLMIO aBTOMATMYECKOro nepexoga Ha
«3UMHEE» U «JeTHee» BpeMs MoXHO B pexnme PABOTA Tonbko B ne-
puoa «3uMHero» BpemMeHu. [ina BknioYeHna PyHKLMM aBTOMaTUYECKOro
nepexoga Heobxoaumo B MeHo YCT / NMpubopHble Yacbl Ans napa-
MeTpa JleTHee BpeMsl yCTaHOBUTbL 3HAYeHWE pa3peLleHo, AN OTKIo-
YeHUs YHKUMM — 3HayYeHue 3anpeleHo. [Mopsgok McnonbL3oBaHUA
KHOMOK — Kak B . 4.3.2.
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- HaXXaTb KHOMKY a

- Nocrie noasrieHnA MHOnKaunnm Kypcopa

[laTbl aBTOMaTM4ECKOro Nnepexoaa Ha «3UMHee» U «reTHee» Bpe-
MS B TEKYLLEM rody MOXHO onpeaenutb, Bolobpae B MeHio MH® nyHkT

INeTHee BpeMA 1 OBaXObl HAXXaB KHOMKY

[ns onpeageneHus aathbl nepexoaa Ha «3VMHee» U «JieTHee» Bpe-
MS B NpedblayLmx Unm nocnenyroLmx rogax Heobxoammo:

N s
7

+ yCTaHOBUTb TpebyeMblii rog,

KHOI'IKaMVI(ﬁJ, (*J’(GJ’ (QJ’

- MOBTOPHO HaXaTb KHOIKY a

4.3.5.

CO6poc HakoNMEeHHbIX 3HAYEHWI

Ana obHyneHns (B pexnme CEPBWC) uncnosbix 3HayeHuin napa-
metpoB m1(2,3), W1(2,...,6), Tuap, Tnp, V1(2,3), E1(2,..6), T
HC1(2,..,5), TNP1(2,3) Heobxogmumo B meHo YCT / HakonneHue ons
napameTpa CO6poCcUTbL HaKoOMs. 3HAYEeHUS YCTaHOBUTL 3HaYeHVe aa u

HaXaTb KHOIKY a ﬂpM 9TOM MHAMKauMA 3Ha4vYeHnA Aa CMEeHUTCA

WHAMKaUMEN ..., a 3aTeM — caen. NNopsaok MCnonb30BaHUS KHOMOK —
kKak B n. 4.3.2.

4.4. NMpocmoTp apxmBOB

44.1.

YacoBon, CyTOYHbIN U MECHYHbIA apXMBbl TEMMOBLIYUCINTENA UMEKT
OAMHAKOBYIO CTPYKTYPY M copepXaT KPpOMe COXPaHEHHbIX apXMBHbIX
3anucen Takke bydepHbIn HaKoNUTENb AAaHHOTO apxmBa (puc.2).

Bpewms (tekyw.) |4 Okma uHdukayuu damHbix
09:24 24.07.2008 | 6ygpepHozo Hakonumerns

________________________________

Bpems (apxmB.) ' OkHa UHOUKauuu :
. l«——  apxusHoli 3anucu N
08:59 24.07.2008 i (mocriedHell no epemeHu

A i COXPaHEeHUsl) ]

Y

Bpems (apxuB.) ——» OkHa uHOuKauuu
07:59 24.07.2008 [* apxusHoli sanucu N-1

; | fpeonsame VT

¢ OkHa uHOukayuu :

Bpewmsa (apxmB.) : apxueHoli 3arucu 0 .
11:59 22 07.2008 [*— (camod paHHeli :
: - 110 6pEMEHU COXpaHeHus) |

Puc. 2. CTpyKkTypHasa cxema 4acoBOro apxuBa.
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BydepHbI HakonuTenb npegHasHadYeH NS XpaHeHUs B TeyeHue
TeKyLlero nHTepsana apxvBuMpOBaHWSA HakannMBaeMblX 3HAYEeHUN ap-
XMBUPYEMBIX NapameTpoB C LeSibio UX NOCreayoLwero CoOXpaHeHus B
BMAE 3anvcu Nno 3aBepLUEeHN0 MHTepBana apXmBMpoBaHUS.

CocTtaB OKOH MHAMKaLUW apXMBHOMW 3arvcu 4acoBOro, CyTOYHOIO U
MECSIHHOrO apXxvMBOB, a Takke BydepHOro HakonuTensa oanHakos. B va-
COBOM apxmBe OOMNOSTHUTENBHO MMEKTCA OKHa MHAMKAUUKW peakumi Ha
oTKka3 npeobpasoBartenen pacxoga NP1, NP2 n MNMP3.

4.4.2. [Ina nepexoga Kk TpebyemomMy apxmBy (4acoBOMY, CyTOYHOMY, MeCHAY-

HoMY) Heobxogmmo B meHo APX (puc.A.3) KHonkamm , @ Bbl-
OpaTb HaMmeHoBaHWe cooTBeTcTByloLWero apxmea (Yac, Cyr, Mec) un

HaXaTb KHOMKY a Mpn atom Ha gucnnee XK nosBUTCs OKHO WUH-
Avkauum Bpemsa (Tekyw,.) OydepHoOro Hakonutens c Tekywmmu (Ha
MOMEHT OTKPbITUSA OKHa) BpemMeHeM B bopmaTte «4acbl : MUHYTbI» U Aa-
Tou (puc.3).

Bpems (Tekyw.)
(apxus.) Lome
0 .
XXXX X0 [ | sanudu e e
3
CocT. cucrtembl
ko0 cocm.cuc. TB

3

CocrtosiHue
KOO cocm.cuc. usmepeHul

3
W4 (5,6) Tk
XXX, XXX

3

m1 (2,3) T
XXX, XXX
<

t1(2,3) npeo6 °C
XX, XX

A

8peMs meK .
TkoH.-1 P (apxa"e_

3
THap 4

XXX, XX

Tnp 4
XXX, XX

3
T HC1(2,...,5) Y
XXXX (XX, XX)
k3
T NP1(2,3) 4
XXXX (XX,XX)
k3
Mpwm otkasze NP1 (2,3) *
Bud peakuuu Ha omka3

* - omobpaxaemcsi MosibKO 8 4aco80M apxuee

Puc. 3. CTpykTypa OKOH nHgukaumm 6ycepHoro Hakonutens (apxXmBHON 3anucn).
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Mopsagok npocmoTpa AaHHbIX BydepHOro HakonutTensa n 3anucen
apxuBOB MokasaH Ha puc.b.1.

4.4.3. [Ina npocmoTpa cogepxmmoro bydepHoro Hakonutensa Heobxoammo
npu otobpaxeHun okHa uHAukauum Bpems (Tekyuwl.) (puc.3) HaxaTb

KHOMKY . MNMocne yero HauymMHaeTca oToOpakeHue okHa TKOH.-1
(pnc.4).

Bpemsi omkpbimusi OkHa

TkoH.-1 09:24:37
12 24.07.2008

Homep popmupyemoti  Ldama omkpsimusi
3anucu OKHa

Puc. 4. OkHo nHgukaumm «TKoH.-1» 6ychepHoro HakonuTtens.

MepemelleHre No OKHaM UHOMKaALMKN TEKYLLUMX 3HAYEeHUn napameT-

pPOB B HAaKOMNUTEse BbINOSHAETCA C MOMOLLbIO KHOMOK @ @
[Mepexon K OKHy nHaukaumm Bpems (Tekywl.) 13 okHa UHOMKaUUM

napameTpa unu okHa TKOH.-1 NpoucxoamuT No HaKaTUH KHOMKWM @
[lns Bo3BpaTa K OKHY MHAMKALMMK, U3 KOTOPOro Gblf BbINOMHEH nepexon

B OKHO Bpems (TekyLy.), HeO6X0OMMO HaXaTb KHOMKY
4.4.4. TNepexoq K OKHAM UHAMKALMN apXMBHbIX 3aMnCeN BbINOSTHAETCS U3 OK-

Ha Bpemsa (TeKyLl.) HakoNUTENSA MO HaXaTUO KHOMKU @ Mpun atom
BbiCBeYMBaeTcs okHO Bpems (apxuB.) (puc.2) nocnegHen (No BpeMeHu
COXpaHeH!s1) apXMBHOW 3anncu C yKkasaHnemM BpeMeHU B oopmaTe «4a-
Cbl : MUHYTbI» W AaTbl OKOHYaHUS WHTepBana apxvmsupoBaHus. lNepe-

GOp apXMBHbIX 3anMCeln BbIMNOMHSAETCA KHOMKaMu @ @ Mpwn
3TOM B OkHe Bpemsi (apxmB.) MeHsieTcs BpeMsi U faTa OKOHYaHUS UH-
TepBana apxMBMpOBaHWSI.

MopsigoK MPOCMOTPa OKOH MHAMKaAUUW apXMBHbLIX 3anucen Takow
Xe, Kak u cogepxunmoro Hakonutens. Mpu aTom B okHe TKOH.-1 apxuB-
HOW 3anucu MHAULMPYETCS HOMEpP apXMBHOWM 3anuncu, a Takke Bpems B
dopmaTe «yachl : MUHYTbI . CEKyHObl» U AaTa OKOHYaHUS UHTepBana
apXMBUPOBaHMS.

BosBpaT K NpoCMOTPY COOAEPKMUMOrO HaKOMUTESS BO3MOXEH TOSb-
Ko Yepes3 meHio APX.
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4.4.5.

[na nepexoga K apxMBHOW 3anncu ¢ KOHKPETHLIMU BPEMEHEM N JATOMN
coxpaHeHust Heobxoanmo:

npu otobpaxeHun okHa Bpems (apxuB.) (nMbo okHa Bpems (Tekywy.)

HaKonuTens) HaXxaTb KHOMKY ;

nocne nosiBNeHus1 Kypcopa I yCTaHOBUTb TpebyeMblii Yac, MUHYTLI,

4Yncrno, mecAau 1 rog KHonkamm (*J, (‘J, (GJ, (QJ,

- CHOBa HaXaTb KHOIKY n

4.4.6.

Ecnn apxuBHas 3anncb, o603Ha4YeHHas yKaszaHHbIM BPEMEHEM W
[aTOWN COXpaHeHusi, CyLlecTByeT, ToO oTobpaxaeTcs okHO TKOH.-1 ¢ uc-
KOMbIMM BPEMEHEM M 0ATON COXpaHEHUS.

Ecnu 3agaHHble Bpems 1 gaTa, 6onee paHHMe, YeMm BpeMs 1 aata
COXpaHEHUs1 MepBOM apXMBHOM 3anucu, TO BLINOSMHAETCA nepexoq K
nepBoOn apXnMBHOW 3anuncu.

Ecnn 3agaHHble Bpemsa 1 gata, 6onee no3gHue, Yem Bpemsi 1 nata
COXpaHeHus1 nocnegHen apxMBHOW 3anucu, TO NpekpallaeTca otobpa-

XeHne Kypcopa -+ U Haganucu Tekyuwl. (apxwus.). [1ns Bo3o6HOBNeHMS

NOUCKa crneagyeTt HaXXaTb KHOIMKY a M yCTaHOBWUTb HOBblIE 4YacC, MUHY-
Tbl, YACITO, MEeCAL U roa.

Mpwn ApyrMx 3agaHHbIX 3HAYEHUSIX BPEMEHU W AaTbl NPOMCXOAUT
nepexod K 3anucu, ¢ BpeMEHEM U OaTon COXPaHEeHUs1, bnmxanwmnmmn K
UCKOMbIM.

Ounctka apxuBoB npoussogutcs B pexume CEPBWUC  (nnbo
HACTPOWKA) B meHio APX / Ouuc. [Ins napametpa O4YnmcTutb cre-
AyeT yCTaHOBUTb 3HAYeHWe Aa U HaxaTb KHOMKY a Mpn aTOM MH-

AvKauus Aaa CMEHUTCH WMHOMKAUMEN « =« HA BeCb Nepuos BpemMeHu
OYMCTKM apxMBOB. [ocne yero npomMsonaeT aBToMaTU4ECKUM Nepexos B
MeHto APX. lNopsaok Mcnonb3oBaHUS KHOMOK — Kak B M.4.3.2.
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5. MOPAOOK PABOTHI

5.1.

5.2.

BBeneHHbINM B aKcnnyaTaumio TennoBblMUCnTENbL paboTaeT Henpepbis-
HO B aBTOMaTM4YeCKOM pexunme. CUnTbIBaHWE TEKYLLUNX 3HAYEHUN n3Me-
psieMbIX NapamMeTpoB, a TaKKe COOEPXMMOro apxXxMBOB MOXET Ocylle-
cTBnATbeAa nmbo ¢ XKKWM TB, nnbo ¢ noMoLLbo NepcoHanbHOro KOMIMbHO-
Tepa no nHtepdency RS-232.

Mepnoa o6paboTkn nameputenbHonm nHgpopmaumm (nepuog o6HOB-
neHus 3Hadenuin) ana pexumos PABOTA, CEPBUC n HACTPOWMKA
MOXXHO YCTaHOBUTbL B MHTepBarne oT 4 go 3600 c B nogmeHto YCT / Ha-
KOnJfieHue, BBeAs COOTBETCTBYHOLLEE 3HAYeHMe Ans napameTpa Tobp
BCE PEeXUMbI C MNUT..

BkrtoueHne vHankaumm npomssoauTca nobon kHonkown. ocne Haxa-
TS Ha gucnnee oTobpaxaeTcst OKHO MHAMKALUM OCHOBHOIO MEHIO Nn-
00 oKkHO MHAMkaumm napameTtpa ml (B pexume PABOTA npu ycTtaHOB-
NEHHOM 3Ha4yeHun napameTpa OToOp. MeHo manoe).

OTknoYeHne nHankaumm npon3BoaAnNTCA:

- B pexxumax HACTPOWKA, CEPBUC — npuHyauTenbHO nocne Bouibopa B

nogmeHio OTKI1 nyHkTta Bbikn. gucnnen n nocnenyowero HaxaTtus

KHOMKWN ;

B pexume PABOTA — aBTomatmyeckm vepes 60 c nocrne OKOH4YaHUSA
MaHWMynsuMmM ¢ KHonmkamu nvbo NpuHYAMTENbHO Kak B pexumax
HACTPOWUKA, CEPBUC.

5.3. B TennoBblumcnutene B pexumax CEPBUC wnu HACTPOWKA ans

5.4.

KOHTPONMpyemoro TpybonpoBoga MOXHO 3aJaTb apXvBUpOBaHUE nmbo
mMacchbl (T) nnbo obbema (M3) TennoHocutens. [ns 4yero B meHio YCT /
Pacxog napameTtpy B apxuBe pacxoa 1(2,3) yctaHaBnuBaeTcsi COOT-
BETCTBEHHO 3Ha4eHne Macca nmbo oobeM.

NMPUMEYAHUME. B npouecce akcnnyaTtauum TB Bua 3agaHHoro ap-
XMBMPYEMOro napameTtpa (Macca unn obbemM) M3MEHATb HE PEKOMEH-
AyeTcs, Tak Kak nocne BbiNOSIHEHUSA JAaHHOW onepauun 4nsi BCEX paHee
3aMKCUPOBAHHBLIX apXMBHbIX YUCIIOBbIX 3HAYEeHUN OyayT WHOULMPO-
BaTbCsl HAMMEHOBaHWE NapameTpa U eanHNLA N3MEPEHNs, COOTBETCT-
BYylOLLIME BHOBb 3aJaHHOMY BMAOy napameTpa apxMBuMpoOBaHUA. TO eCcTb
4YMCnoBble 3HA4YeHMUs, 3aUKCMPOBaHHbIE B apxuBax Ans npexage 3a-
AAHHOro napamMmeTpa, OCTaHyTCA HEU3MEHHbIMU.

BO3MOXHO n3aMeHeHne eanHUL, U3MEPEHUS UHOAULMPYEMbIX TEKYLLNX U
APXUBHbIX 3HAYeHUN TENrOBOW MOLLHOCTM WU KONM4yecTBa TeENSoThbl C
nomoLublo napameTpa EamHuubl Tenna B nogmeHio UH®. lNpu ycTa-
HOBMEHHOM 3HadeHun [ napametpa EaMHMubI Tenna Ha gucnnee
KKW 3HayeHus TennoBon MOLWHOCTU U KONUYecTBa TeNnNoTbl OyayT vH-
anumpoBaTbCa ¢ eanHuuamm namepenns N'x/y n MOk, a 3Ha4eHun Kan
— C eguHULamMu namepenus Nkan/d n Nkan.
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5.5. B cnyyae nponagaHua BHelwHero nutaHna TB nepexoauT Ha nutaHue

OT akKKyMyrndaTopa. B atom Cliydae He peKOMeHOyeTCA:

- 3apaBaTb 3Ha4YeHue nepuoga o6paboTkn N3MepuTenbHON NHGOPMAaLIMK

meHee 360 c B meHio YCT / HakonneHue / Tobp BCe peXXnMbl C NUT.;

- YCTaHaBIIMBaATb aKTMBHbIN pexnv pa6OTbI MMNYIbCHbIX BXOOOB;

- yacTo nonb3oBaTbcs nHankaumen XKN;

YyacTto obpawatbca kK TB no untepdericy RS-232 (Hanpumep, ncnonb-
3oBaHue TB B ceTu npmbopos.).

BHUMAHMUE! Bo uns3bexaHne ObICTpOro paspsiga akkymynstopa
TENMOBbIMMCINTENA He [OMycKaeTca WUCnorb3oBaHue WHTepdenca
RS-232 npu ycTaHOBMIEHHOM 3Ha4YeHUM ABYyHanp. napameTtpa Ynpas-
neHwve.

Kpome TOro, cnefyert y4ecCTb, YTO SKCrjlyataumd B npun TemMnepa-
Typax, OnNn3kux K rPAHN4YHbIM 3Ha4YeHnAM [OOonyCcTuMoro auvanal3oHa,
TakXe yBermmynBaeT CKOPOCTb pa3pdna akKkymMyndaTopa.

Mpn BbINONHEHUM TpeboBaHW U pekoMeHOaUuMn pyKoBOACTBA MO
aKcnnyaTaumMm MOSHOCTLIO 3apsKeHHbIM akkymynsatop obecneynBaeT
nogaepxaHue paborocnocobHoctn TB npu oTCyTCTBMM BHELUHEro nu-
Tauus go 14 gHen. Mocne BOCCTAHOBIEHUSI BHELIHENO MUTAHUS aKKy-
MYNATOP HayuHaeT noasapsXatbCs. AnNUTenbHOCTb MOMHOro 3apsga
akkyMyrnsitopa coctaBnsieT He bonee 4 yacos.

5.6. OgHUM 13 NPU3HAKOB CHWXKEHUS 3apsifa akKymynstopa 4O YPOBHS, KO-

roa TB npekpatuT yHKLMOHMPOBAHME, SIBMSIETCA HEYCTOMYMBas UHAW-
Kauusa cumBonoB Ha akpaHe XKW (n3obpaxkeHne ncyesaet n BHOBb MNo-
asnsetcd). Nocne nodABneHus ykasaHHoOro adpdekta TennoBbIYMUCIIN-
Tenb MOXeT NpoJosnkaTb paboTy eLle OKONo cemMn gHen (Npu yCrnoBuu,
410 He ucnonbayetca XKW n nutepdenc RS-232, a TB Haxogutca B
pexxuve PABOTA).

5.7. Nocne BoccTaHOBNEHUs NuTaHna TB 1 BKNOYeHUs gucnnes TennoBbl-

5.8.

ynucnUTeNs BO3MOXHA MHOMKALMSA OOHOIO UMK HECKONbKNX COOBOLLEHUA.
CopoepxaHue coobuieHnn 1 NopsiAoK AENCTBUI MONb30oBaTeNs Npu UxX
nosiBrneHuun npmeegeH B MNpunoxernnax [ v E.

MepepblB B 9NEKTPONMTaHMK TENnoBbMMCAUTENs (B Criydyae MOnHOro
paspsga akkymynatopa) He NpuBOAMT K OOHYNEHW0 HaKOMMEHHbIX K
MOMEHTY nponagaHusa nutaHusa 3HadeHnn ml (2,3), W1 (2,...,6), THap,
Tnp, V1 (2,3), nHgnuupyembix B meHio U3M. HakonneHHble 3HayeHus
napamMeTpoB COXPaHSAKTCH, a Nocrne BOCCTAHOBIEHUS] NMUTAHUSA — NPO-
A0SDKalT HapaLmBaTbCS.

He pekomeHayeTcs MCnornb3oBaTh apXMBHbIE AaHHbIE OJ1S OTYETOB
3a JHW OTCYTCTBUS 3MeKTPONUTaHns npmuodopa.
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6. BOSMOXHbIE HEUCITTIPABHOCTU

6.1. B npouecce ¢yHKLUMOHNPOBAHUS TEMMOBbLIYUCIIUTENS NPOU3BOAMTCS

anarHoctuka coctosiHma TB, MNP v MNT. lNpu BO3HUMKHOBEHUM HeUcnpas-
HocTM B paboTte TB Ha gucnnen BbIBOAUTCS COOTBETCTBYHOLEE COOL-
LLeHme.

6.2. BosHUKLWINE HEUCNpaBHOCTN OTOBpakatoTcs:

6.3.

OOHVMM WUNM ABYMS BOCKNMLUATENbHbIMU 3HAKaMU NpU UHAMKALMK TEKy-
LLMX 3HAYEHUI N3MepSIEMbIX NapameTPOB;

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

3HAKOM «X» B 3HAKOMO3ULUMOHHOM KOAE COCTOSIHMA cuctembl TB npu
MHOMKaUMN apXUBHbIX 3HaYEHUN n3mMmepdaemMbliX napamMeTpoB;

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

Bug n cogepxxaHve nHaukauum 3aBUCUT Takke OT BUaa Heucnpas-
HOCTWU W YCTAHOBIEHHbIX 3HAYEHWN HACTPOEYHbIX MapameTpoB COOT-
BETCTBYIOLLEro kaHana. Hactpounku kaHanoB 3agatotca B MeHwo YCT
(pnc.A.2 — A5).

[1ns BbIBOAA HA MHAMKALMIO COODLLEHNS O BUAAX HEUCMPABHOCTEN,
3a(huKCMpoBaHHbIX B KOAE COCTOsAHUS, Heobxoaumo B meHio U3M oT-
KPpbITb OKHO KOOa COCTOSAHWSA W aKTMBM3MPOBATb €ro, HaaB KHOIKY

a, rnocne 4yero KHonkamm @ @ nepebpatb coobuieHns o6

OTMEYEHHbIX B KOOE COCTOSIHAS OTKasax W/Mnu HewTaTHbIX CUTyauusiX.
AHanornyHbiM o6pa3oM BbIBOASTCA Ha MHOMKALMIO COOOLLUEHUS O BU-
Aax HeucrnpaBHOCTEWN, 3apMKCUPOBAHHbLIX B KOOE COCTOSIHWSA, MpU Mpo-
CMOTPE apXUBHbIX AaHHbIX.

Bo3MoXHble HeEMcnpaBHOCTU, HOMepa MO3MUNA Koda COCTOSIHUSA U BUA
cooOLleHnn Ha nHaukaTope npmBeneHol B Tadbn.[l.1, a peakumn TB Ha
HEeMcnpaBHOCTU U pEKOMEHAAUMN NO UX yCcTpaHeHuto — B Tabn.E.1, E.2.

[nsa Bbibopa HY>XHOW pekoMeHOaunm Heobxoanumo:

a) onpeaenuTb HaMMEeHOBaHWE HEUCNPaABHOCTU, 3a(UKCMPOBaAHHOE B OKHE

KOoOa COCTOAHUA;

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

HanmeHoBaHne HencnpaBHOCTHU (CTpOKa «ConepmaHme VIH,EI,I/IKaLI,I/II/I»);

B) B Tabnuue onpegenntb ctonbel, B KOTOPOM YKa3aHbl HAacTpomnku (on-

uunmn), coBnagaroLne ¢ HacTporkamu, 3agaHHoivu B TB;

r) BOCMONb30BaTbCA PEKOMEHAauMenh No YCTPaHEHMIO HEUCNPaBHOCTM,

npuBeAeHHON B siuenke Tabnuupl.

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

NnpeBbIWEHO AO0MYCTUMOE 3Ha4YeHMe 4acToTbl Ha MMIMYNbCHOM BXOAe
TB, KOTOpOe COCTaBnNsET:
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- 10 My — ANgA aKTMBHOrO pexuma paboTbl UMMYbCHbIX BXOAOB;
- 100 Ny, — Ansa naccuBHOro pexmma paboTbl UMMYNbCHBLIX BXOAOB.

Heobxoanmo npoBepuUTb 3Ha4eHne BeCa MmMnyribCa, yCTaHOBJIE€H-
HO€ B pacxoaoMepe M TernsyioBblHUCITUTENE.

. HencnpasHoctb OTkas NP1 (2, 3) dukcupyetcs, ecnu B Te4eHne nNpo-
MEXyTKa BPEMEHW, COOTBETCTBYIOLLEro nepuoay o6paboTku AaHHbIX
TB, HO He kopo4ye 3a4aHHOro BpEMEHM NPOBEPKM MMMYIbCHBIX BXOO0B
oTCcyTCTBOBan curHan tpebyemoro ypoBHs ot MP.

BoO3MOXHbIMW npuymMHamun dukcaumm HeucnpasHoctu [P moryt
ObITb:

- OTCYTCTBME NUTaHus cooTBeTcTBytoLwlero MNP, oT BbIXOOHOrO Kackaga
KOTOPOro B aKTMBHOM peXunme NoanuTbiBaeTCsl MMNYIbCHbIN BXog TB,
Haxo4sALWMNCA B NAacCUBHOM pexunme, NMBO OTCYTCTBME CBSA3U C 3TUM
Mnpe;

- NaccuBHbIN pexum paboTbl Bxoga TB (nepekntoyaTtens SK1 ycraHos-

neH B nonoxexHne OFF) npu yCTaHOBMEHHOM MAacCMBHOM pPeXUMe pa-
OO0TbI BbIXOAHOrO Kackaga pacxogomMepa.

TB Ha HeucnpasHocTb OTka3s NP1 (2, 3) B cooTBeTCTBMM C yCTa-
HOBIEHHOM peakumen cpabaTbiBaeT B o4yepeaHOM uukne obpaboTku
AaHHbIX. Peakuns 3agaeTca npu HacTponke npubopa 13 crneayoLLero
cnvcka (meHio YCT / Pacxop):

- HEeT peakuuu;
- AOrOBOPHOE 3HA4YeHue;

- cpegHe4vyacoBoe 3HauYeHue;
- OCTaHOB HaKoOMNJeHwus.

CpeaHe4yacoBOe 3Ha4Y€HMe paccyMTbiBaeTCs Kak cpeaHeapudme-
TMyeckas BenunymHa 3a 3 4vaca 6e3oTka3HoM paboTbl B TE€YEHME MNO-
cneaHux 6 yacos.

Mpwn yctaHoeke ons napameTpa YCT / Pacxopn / Tnpos. NP1 (2,3)
3HayeHus 0 npoBepka cBA3n ¢ [P He Nnpon3BoguTCA.

BHUMAHME! Tpn HasHayeHun peakumm TB Ha Otkas NP1 (2, 3)
crnegyeT yuuTbiBaTb, YTO KOppekTHas obpaboTka AaHHOW HeucrnpaBHO-
CTWN BO3MOXHaA:

- NOCJi€ OKOHYaHNA Yaca, B KOTOPOM Oblna Ha3Ha4eHa peakuunsa oc-
TaHOB HAaKONJNeHUA,

- N0 ucrteyeHmn 3-x YacoB 6e3o0TkasHon paboTsl MNP nocne HasHa-
YeHMs1 peakuMM OOroBOpPHOe 3Ha4YeHue UM cpegHevyacoBoOe 3Haye-
Hue.

. HeucnpasHoctb OTka3 MT1 (2, 3) o3HayaeT, YTO U3MEPEHHOE 3Ha4e-
HWe TemnepaTypbl BbIWMO 3a AOMNYCTUMblE Npefenbl UNn npousoLlen
oTkas [T. MNMpn nosiBNeHun nHgmkauumn otkasza Heobxoanmo:

- NPOBEPUTL NPaBUNBHOCTb HOMUHANbHOW CTaTUYECKOW XapaKTepUCTUKN
npeobpas3oBaHMs, HOMUHANbLHOIO 3Ha4YeHusa conpoTmeneHus (RHoM), a
TaKke 3HayeHun HwxkHen (HuxH. guwan. t) u BepxHen (Bepx. aman. t)
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6.7.

rpaHnubl gManasoHa namMepeHun, 3agaHHolx, B TB ana MNT gaHHoro ka-
Hana;

NpoBepuUTb LernocTHocTb NuHun ceasm MT ¢ TB n ncnpasHocts MNT ny-
TeM NPO3BOHKN. Mpn HEOBXOOUMOCTN YCTPaHUTL PaspbiB U 3aMEHUTb
MT.

[Mpwn oTKase ogHOro M3 AaTynKoB cornacoBaHHoun napbl MNT gormkHa
npoun3BoaMTbLCA 3aMeHa 0b6omx npeobpasoBaTernien cornacoBaHHON na-

pbl.

Mpn oTkase akkymynaTopa nocne HaxaTusa nobon KHOMKN Ha KraBua-
Type He BKNYaeTcs WUHAMKaUMA TennoBbIYUCNUTENSA, HA KOTOPLIW MNo-
[aHO BHellHee nNuTaHWe, Jaxe rocre rnepesanycka ero rno HaxaTtuio
KHOMKkn SK2.

3ameHa akkyMynsatopa B TeYeHMe MEXMNOBEPOYHOro MHTEepBana He
TpebyeT nosepku TB.

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

6.9.

BMA, COOBLLEHNSA O HEMCNPaBHOCTM NpMBeAEHbI B Tabn.E.3.

Coo06LLeHns o HencnpaBHoCTU TB nHAMUMPYOTCA NPU BKIHOYEHUM
avcnnes.

Ecnn gencteus, npegnpuHaTbie B COOTBETCTBUMU C YKa3aHHbIMU Bbllle
pekoMeHaaumsiMn, He NPUBENM K BOCCTAHOBMEHUIO HOpMarnbHoW pabo-
Tbl U34enus, cnegyet obpaTUTbLCS B CEPBUCHBIN LIEHTP (perMoHansHoe
npeacTaBUTENLCTBO) UM K U3rOTOBUTENO M3genna ons onpeneneHns
BO3MOXHOCTM AanbHenwen akcnnyatayum TB.
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7. OBPABOTKA HELUTATHbIX CUTYALUH

7.1. HewTatHaga cutyaums, Bo3HuKawowas B pabote TennocucTemsbl, pukcu-
pyetca B TB npu BbInonHeHun kputepus gukcaumm HC, 3agaHHoro B
Bnae popmynsl (Mpunoxerne IN). NMpn 3TOM B 3HAKONO3ULMOHHOM Kofe
COCTOSIHUS U3MepPEeHUI oTobpaxkaeTcs 3HaK X, a Npu UHAMKauun nsme-
psieMbIX NapaMeTpoB — OAMH UMK [iBa BOCKNULUATENbHbIX 3HaKa.

B 3aBuMcMMOCTU OT 3agaHHON peakumun, B TB moxeT 6bITb Npodon-
)KEHO UNK NpeKkpaLleHo HaKonneHne Tenna.

NMPUMEYAHWUE. UHankaumio cumBona ! npu HeobXxoanMoCT MOX-
HO OTKMOYUTL NporpaMmHo B MeHo YCT / HewTaTHble cutyauum /
HCx, yctaHOBMB 3Ha4yeHne HeT Ans napametpa HCx otobp. ’ ! .
7.2. Ecnn BbINONHEHO YycrnoBue ukcauum U B KadecTBe peakuuum Ha He-
LWTaTHYO cuTyauuio 3agaHa HakonneH. waer, To:

- B OKHE TeKyLMX 3Ha4YeHWU U3MepsieMbiX MapaMeTpoB MHAMLMPYETCS
OOMH BOCKNMLUATENbHbIV 3HAK;

- NpogonkaeTcs HakonneHne W1,..., W6, m1 (2, 3), V1 (2, 3), THap;
- BKMoYaeTcsa cooteeTcTBytowmn cyetymnk 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 U3MepPSIEMbIX MapamMeTpoB UHAMLMPYIOTCS
[ABa BOCKIMLATENbHbIX 3HaKa;

0) npekpawjaeTca HakonneHue:
- THap;
- W1,..., W6, ecnu 3agaHa onumsa OctaHoB no HC gnsa: W;
-m1, m2, m3 (V1, V2, V3) n W1,..., W6, ecnu 3agaHa onuus OctaHoB
no HC gnsa: m, V, W;
B) BKItoMaeTcHa cooTBeTcTBYOWMIN cvetumk T HC1 (2,...,5);
r) BKIoYaeTcsa cyeTynk Tnp.
7.4. HewTaTHas cutyaums He (pukcupyeTtcs B criydae:
- OTCYTCTBUS 3afaHHOW (popMynbl YCAOBUS OUKCALMU HELUTATHOW Cu-
Tyauum (Y1 (2, 3, 4, 5) = He 3apaHo);
- NCMONb30BaHMSA HEKOPPEKTHbIX 3HAYEeHUN MacCcoBOro pacxoga B ¢op-
MyJie YCrOBMSI HELUTATHOW CuUTyauuu;

- B MEXOTOMUTENbHbIA CE30H MPU MCMNOMb30BaAHUN «NETHUX» (POPMYI
(meHto YCT / ®opmynbl, HC: neTHue).

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

- NpeBbIlleHa YacToTa Ha MMnynbcHoM Bxoae TB;
- npousowen oTka3 NP u ucnonbayeTtcsa (3agaHa nubo BCTynuna B Ae-
CTBUWE) peakuusi OCTaHOB. HaKon..
3HayeHne napameTpa OCTaeTCA HEKOPPEKTHLIM U Mocne npuceau-
BaHMSA 9TOMY napameTpy 3HauyeHusi Mo hopMyre peakumMn Ha HewTaT-
HYI0 CUTYyaLuIo.
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NMPUNOXEHUE A. Cuctema uHAUKauumm
Cncrtema MEeHI0 U OKOH, a Takke CBA3en Mexay HUMW npusefeHa
Ha puc.A.1-A.7. MNepeyvyeHb 0603HAYEHWU, UCMONb3YEeMbIX B PUCYHKaX,
npuseneH B Tabn.A.1.

Tabnuua A.1
Bua sanemeHTa HasHaueHune
YCT HavmeHoBaHue MeH1o.
Oobem HaumeHoBaHWe NoaMeHIo, MyHKTa MeHI0, KOMaHAab! Unu napaMeTpa.
HepepaktupyeMoe 4ncrnoBoe 3HayeHue napameTtpa nubo penakTu-
X, XXX pen py p p pen

poBaHmne npon3BoanTCA B APYromMm OKHe.

L

MopaspsaHo pedakTpyemMoe Y/CHOBOoe 3Ha4YeHus napameTpa.

OeHb Hedernu

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

< HeT >

3HaveHne napameTpa 3afjaeTcs rosib3oBaTeniemM rnyrem Bblbopa 13
cnucka. Hagnvcu B yrmoBbIx ckoGkax 0603Ha4alT BO3MOXHbIE 3Ha-
YyeHus napameTpa.

©

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

®

OKHO MIn1 NyHKT MeHI0 (MapameTp) MHAMLMPYETCS TOMbKO B pexXume
HACTPOWKA.

)

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

3Ha4ok O
c 0003Ha4vYeHnem
pexuma OTCyTCTBYeT

OKHO UM NYHKT MEHI0 (NapameTp) MHAMLMPYETCS BO BCEX PEXMUMaX:
PABOTA, CEPBUC, HACTPOUKA.

[c]

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

(W]

Moawndukauust napameTpa (napameTpoB) Unu NEPEXO B OKHO HIX-
Hero ypoBHsi BO3MOXeH Tornbko B pexnme HACTPOUKA.

[cH]

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

3HayokK D
c 00o3HavYeHnem
pexuma OTCyTCTBYeT

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

v , - Mepexoa Mo HaXaTuio KHOMKK a
T , ¢ Mepexoa Mo HaXaTuio KHOMKK G
¢ Mepexop! MO HaXaTWio KHOMOK , @
© Mepexoapbl N0 HaXaTWio KHOMOK @ @
—— Puc. A.1 YkaszaTenb nepexoaa Ha Opyro pucyHok.
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N3M

Puc.A.2

OTKH

| BbIKn aucnnen

i~PecTapT HeT < pga>

| YCT |« APX ¢
ji Puc.A.7 TJL
[ToNBODHBIE ennoBbIYMCNNUTENb
K P l-IaCFI’:I '=(>Puc.A.3 BEP. XX.XX.XX.XX
<3 H Kontp. cymma MO
<H Hakonnenune |=>Puc.A3 0xDE02
=2
¥ Moaynb
<H Temnepatrypa |=>Puc.A.4 61.01.30.01
3 2
H Tekywun pexum
KH  Pasnedne  |=>Puc.A5 HaUMeH. pexuma
3 3
a 3aBofcKon Homep
<H Pacxop —> Puc.A.5 T
C ST >
(hed Homep ob6bekta
- Bbiuncnenue G3 a T
no NP3 E 3
<no G1,G2 > a EauHuubl Tenna
2 ,@ Ox <«kan>
®opmynbi, HC 5 _ 2
3aflaHHble a INeTHee Bpems
< neTHue > )
H £ 1o
(] HewratHble
cUTyauuu
G- PacyeTHble *
topmynbl
=2
< Cssi3b —> Puc.A.6
*

lpunoxeHusx Bu

(]

- nopsidok 8eoda pacyemHbix ¢hopmys, ycrosul hukcauyuu Hewmam-
HbIX cumyauyul u peakyuu Ha Hux ornucaH 8 n.4.3.3, npumepkl 88o0a - 8

Puc. A1. CoctaB n CTPYKTYpPa MeHIO TennoBblHUCnuTens.
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Puc.A.1
<=|7S um *

<
ml1(2,3
RIS XXXXX>T< >
3 G Q12.3) My
- XXX, XXX
o t1(2,3) npeob C z
¢ XXX XX  [THC12..5)  u *
XX XX
[ Wi2...6) FOx =
¢XXX’XXX L [TP1R3) q *
Bpemsi XX XX XX XXX
q_ 0eHb Hedenu XX XX.XXXX @ nP1(2 3)¢|: rl—l
— 3 : m XXX XX
] $
XXX XX 4@ hxs KDK/Kr
- X 2 v XXX, XXX
- <
- 3 H XXX XXX
OCTOAHMe ¢
4_ 3HaKornos. kKoo cocm. u3mep. @pXB Kr/M3
3 KH
— _ XXX, XXX
TO6P. MeHIo 2
4— nornHoe @pl(z 3) KI'/M3
q_ H
. 3 — XXX, XXX
1(2,3) M k2
H XXX, XXX @nn(z,s) R Om
- ) 2 e H XXX, XXX
2,....6 K/ <
5 XXX, XXX @t1(2,3) n3m °C
- 3 _ \ XXX, XX
1(2,3) T/ $
H XXX, XXX @txs oC
5 H XX, XX

* - He omobpaxaemcsi 8 pexume PAGOTA npu ycmaHO8/IeHHOM 3Haye-
Huu Omo6p. MeHro masoe

** - He omobpaxaemcsi 8 pexxume PAEOTA npu ycmaHOo8/1eHHOM 3Ha4qe-
Huu Omo6p. meHro 6e3 Hacmp.

Puc. A.2. CocTtaB u cTpykTypa MmeHio «U3M».
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MpnbopHbIe
yacbl

T
P Koppekuua c P
+ ()
3

IleTHee Bpems

G paspeLueHo
< 3anpeLieHo >
3
CH CH
e Bpems =
m a0 -.a0q og.00. g

Puc.A.1
—

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

Puc.A.1
= HakonneHue

P VAN é

ToOp BCce peXxumbl

C MMUT. C: a0q0
2

Tob6p pex. PaboTta

6e3 nuT. C: a0

3

OcTtaHoB no HC

I3)
T

?

?
2]

2]

\m m,V,W < W>
@ HaKoaneHMe [cH
—

noet < He nget >

) 3

] COpocuTtb Hakonn.
3HaYeHus: HeT < ga >

2]

Puc. A.3. CocTtaB u ctpyktypa meHio «YCT / NpubopHblie 4yacbi», «YCT / Ha-
KonneHuey.
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s

Puc.A.1
= Temnepatypa
T <
=
| txs (auma) °C =
d o000
<
txB neto @
F+—— He NpuMeHsieTcs
< NpuMeHsieTcsa>
¢ S
fcH]
— txB nerto mecsubl.
c /7 no 10
<
txs neto oc P
o000
+ ¥ CH
Ona t1(2,3) npeo6: L_rl
* o
Tun NT1(2,3)
4 mepmodamyuka
HCX 0
nT1(2,3) R¢ (o) @
| , Hom Om
000,000
* ou]
HwxH. aunan. t1(2,3)°C
¢ +(-) 2ug.a0
B : 1(2,3)°C @
epx. gman. t1(2,
q +(-) oo a0
3
CH
R t1(2,3) poros. °C D
+(-) uo0.00
2 ar
Mpwu otkasze NT1(2,3) 5
< Hakonn. W nget
< Hakonn. W cton >
3
CH
4 3aB. Homep MT1 (2,3) D
L0000000 17
v

[nsa t1 npeoo:
(tluam )
| t1 goros |

[na t2 npeob:

[ t1 npeob )
t2 nam

L t2 poro

Ina t3 npeob:

[ 12 npeob )
t1 npeob
t3 nam

| t3 goros |

Puc. A.4. CoctaB u cTtpyktypa meHio «YCT / Temnepatypa»
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Puc.A.1

: OdaBneHune
<
PxB abc. MMa cH
0.0o00
3
CH
P1(2,3) a6c. MMa =
7.a00
Puc.A.1~=
= Pacxopn
T v

2]

Ucnonb3yeTtcA I1P1(2,3)|—
ha <Her>

=3
F makc. MP1(2,3) My
< 100 (nac.Bx.) >

k3
AxT. ypoBeHb NP1(2,3) =
HU3KUN < BbICOKUN >

4_

2]

4_

2]

4_

+ CH
T npoB. MP1(2,3) ¢ D

4_
a00

3
NP1(2,3) Kp wvmn/n @
d 0, 00000

¥ fcH]

B apxuBe pacxoal(2,3
4 p p Aal(2,3)

oobLem < mMacca >
i v o
(4 A G1(2,3) poroB. T/
4,00000
N

(31(2,3) poros. My cH
g 4,00000 F
1 v [cH]

Mpwu otkase MNP1(2,3) 5
OCTaHOB Hakon.
cpegHevac. 3H.
JOroBop. 3Hau.
HeT peakumm
< ol
m1 (2,3) B pacyetbl W
BXOAUT < He BXOAWUT >

I

3
3aB.Homep NP1 (2,3) E
K— D000

Puc. A.5. CoctaB u cTtpyktypa meHio «YCT / [laBneHue», «YCT / Pacxon».
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Puc.A.1
= CBa3b

T <

CkopocTtb Owut/c
< 4800
[2400]

1200
3

— Appec B cetn

a0
I

3apepxkka oTB. MC

Nl g
YnpaBneHue
ABYyHanp.
A\l [ O,EI,HOHaI'Ip.]
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Puc. A.6. CocTtaB u cTpykTypa MeHio «YCT / CBA3b».
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Puc.A.1

= APX
k T T
Yac Cyr | Mec | Ouuc
T T < T
< MecsiuHbilU apxue O4yncTuTb
‘ < CymouyHbll apxue HeT < pa>

Yacoeoli apxue

i OKHa uHOuUKayuu OaHHbIX '

\Bd

Bpewms (Tekyw.)
XXXX XX XX XXXX 1 6ygbepHoeo Hakonumerns .

T

Bpems (apxuB.) OkHa uHOukauyuu
XX XX XX XX XXXX apxusHou 3anucu N
r
A 4

Bpewms (apxuB.) H OkHa uHOukauyuu
XX XX XX XXXXXX :  apxusHou 3arnucu N-1

OkHa uHOuKauuu
apxugHou 3anucu 0

Bpems (apxwuB.)
XX XX XX XX XXXX

* - 1opsI00OK npocMompa apxusos rokasaH Ha puc.b.1
** - cmpykmypa apxuegos ripusedeHa 8 pasoere 4.4

Puc. A.7. CocTtaB u cTpykTypa MeHio «APX».
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NMPUNOXXEHUE b. O603Ha4yeHue U Ha3Ha4vYeHue Knasuartypbl TB.

Ta6nuua B.1

padmnueckoe
obo3Ha4yeHne

HasHayeHune KHonkn

)

1. Mpwn BbIGOPE NYHKTA MEHIO — NEpEMELLEHNE BBEPX.

2. [Mpun ycTaHOBKE CMMBOJSIbHOW BENUYMHBI — NepemeLleHne no Cn1cKy BBO-
ANMbIX CUMBOSIOB BBEPX.

3. NMpwn ycTaHOBKE 3HA4YeHUS YMCIIOBON BEMNUYUHBI — YBENMYEHNE 3HAYEHUS
paspsaa.

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

(¥)

1. Mpwn BLIGOPE NYHKTA MEHIO — MEPEMELLEHNE BHUS.

2. [Mpun ycTaHOBKE CMMBOJSIbHOW BENUYMHBI — NepemeLleHne no CrucKy BBO-
ANMbIX CUMBOSIOB BHU3.

3. lNpun ycTaHOBKE 3HAYEHUS YMCITIOBOM BEMNYNHBI — YMEHbLUEHNE 3HAYEHUS
paspsaa.

4. B OCHOBHOM MEHI0 — YMeHbLUEHNE KOHTpacTHocTh gucnnes XK.

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

2. lNMpwn ycTaHOBKE CUMBOMBHbIX UIIN YUCMOBbLIX BENUYMH — MNepemMeLLeHne
Kypcopa Ha nose unu paspsia Yncna Bnpaso.

3. MNMpwn BbIGOPE NapameTpa — yBenuMyeHue YNCNoBOro nHaekca 6ykBeHHOro
0003Ha4YeHus napameTpa.

4. B okHe BblGOpa BpeEMEHM apXMBHOW 3aMMCU — MEPEXoq K apXMBHbIM Ma-
pameTpam B 3anuncu.

g

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

2. lNMpwn ycTaHOBKE CUMBOMBHBIX UIN YUCMOBbLIX BENUYMH — NepemMeLLeHne
Kypcopa Ha nose unu paspsia Ymcna Breso.

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

4. Tpn NpoCMOTPE apXMBHbIX NapaMeTpoB — Nepexo K OkHy Bblibopa Bpe-
MEHW apXMBHOWN 3anucu.

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

1. Bbixog B MeHI0 / OKHO 601ee BbICOKOrO YPOBHS.
2. OTka3 OT 3anncy M3MEHEHHOrO 3HA4YeHUs NapaMeTpa, BbINOSIHEHUS one-
pauuun 1 BbIXOA U3 peXrnMa peaakTUpoBaHUs napameTpa.
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- nepexod rno Haxxamuto KHOMKU @;
- nepexo0 Mo Haxxamuro KHOMKU @;

- nepexod rno Haxxamuto KHOMKU @;

- nepexod no Haxxamuto KHOMKU @.




NMPUNOXXEHUE B. NMpumep BBOAA pacyeTHbIX chopmyn

B kauyecTtBe npumepa nokasaH BBOL HWXeNpuBEOAEHHbIX (opmyn
no pacyeTy Tenna ansa TensiocnucTemMbl, n3odbpaxeHHon Ha puc.J1.8:

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

MopagoK HaxaTus KHOMOK NpW BBOAE pPacYHeTHbIX hopMyn v BUA
MHOUKaUMM Nocne HaxaTusa KHOMOK npuBedeHbl B Tabn.B.1. Ha akpaHe
KK moryT nHamnumpoBaTbCs pacdeTHble (OpMYySibl, UICXOAHbIN BU, KO-
TOPbIX MOXET OTfMYaTbCs OT BMAa, NPUBELEHHOrO B rNpuMepe.

B ncxogHom coctosiHum akpaH KK BbIkntoyeH.
Tabnuua B.1

BbinonHsiemble Wcnonb3yemas Bua vHankauum
nencTeus KHOMKa nocrne Ha)aTusi KHOMKK

1 3
1. BkntoueHune XKKA. r|,13|v| YCT APX |/|H¢o\

lMpoussodumcs nymem Haxxamusi 1t060U A

KHOIIKU.

2. Boibop meHio YCT. ( A
lNocne 00HOKpamHo20 Haxxamusi Kypcop nepe- U3m YﬁT APX WHO®
mMeuwaemcs Ha 00Hy MO3UyUI0 8rpaso. \ J
3. AktnBum3aums meHio YCT. Mpu6opHbIe

yachbl

4. MNepexon k nogmeHo PacyeTHble
copmynbl.

KHonky Haxumarom 0o mex rop, rnoka Ha 3Kpa-
He He nosisumcs Ha3eaHue noomeHo Pacyem-
Hble hopMYIibI.

5. AKTuBM3auuda nogmeHio Pac4yeTHble
copmynbl.

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

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

lMockornbky chopmyna W, umeem mpebyembiti
8ud, mo ee pedakmuposaHue He mpebyemcs.
7. Nepexoa Kk hopmyne pacyeTa 3Ha4YeHUs
napameTpa Ws.

PacuyeTHble
| ¢dopmynbl )

W1 =
m1(hl- hO)

W2 =
m2 (h2- hO)

W3 =
0

8. AkTmBM3auusa cnmcka bopmyn pacdeTta
3HayeHna napameTpa Ws.

B HuxHel CMPOKe 3KpaHa rnoAeriarmecs 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 YEPHOZ0 MPsSIMOY20/IbHUKA.
11. YcTaHoBKa 3Ha4YeHnsa 2 YACOBOro UH-
[ekca 0603HavyeHnsa napameTpa m. [ W3 = )
K+oriku Haxxumaromesi 0o mex rop, roka eme- @ @ 5
Cmo 3HayvyeHus1 3 4yucrnoeozo uHoekca He 6ydem ' m2i(h3-h0) )
omobpaxambCsl 3Ha4YeHue 2.
12. MNepexoq kK nepBoMy 0003Ha4YEHUIO Na-
pameTpa h dbopmyrbl. [ W3 = )
lNocre 00HOKpamHO20 Haxxamusi Kypcop yc- @ i
maHaeiueaemcsi Ha Mecmo Yucs108020 UHOEK- m2(higi- h0) J
ca obosHayeHus napamempa hs.
13. YcTaHoBKka 3Ha4YeHnsa 1 YnCcrnoBoro uH-
Aekca nepsoro o603HavyeHns napameTpa h
gopmn ® ®)|[ "4
KHonku Haxumaromcsi o mex rop, rnoka eme- : m2(hili- h0)
€mo 3HayveHusi 3 4yuco8o2o0 uHoekca He bydem
omobpaxambcs 3HavyeHue 1.
14. Nepexoq Ko BTOPOMY 0003Ha4YEHUI0
napameTtpa h dopmynbi. [ W3 = ]
lMocrie 00HOKpamMHoO20 Haxamusi Kypcop yc- @ P
maHaesiugaemcsi Ha Mecimo Yuc/108020 UHOEK- m2(h1- hig)
ca obosHayeHus napamempa hy.
15. YcTaHoBKa 3Ha4YeHns 2 YACNOBOro UH-
[ekca o6o3HavyeHus napameTpa h. [ W3 = ]
KHornku Haxxumaromesi 00 mex nop, rnoka eme- @ @ 5
cmo 3HadeHus1 0 Yucrnosoz2o uHdekca He 6ydem ' m2(h1- hiZi
omobpaxambCsl 3Ha4YeHue 2.
16. BBoa popMynbl pacyeTa 3Ha4YeHUA
napameTtpa Ws. [ W3 = )
MHAukayus kypcopa npekpawaemcsi. B na- a
msame TB 3anucsieaemcsi ghopMmyna pacyema _m 2 ( hi-h2 ) J
3HayveHus napamempa Ws.
17. Nepexo Kk popmyne pacyeTa 3Ha4ve- f W4 = )
Hua napametpa W,. @

\ 0 J
18. AkTMBM3aLma crnvcka hopmyn pacdeTta
3HauyeHus napametpa W;. [ W4 = )
Ha mecme o0603HayeHus Nepeozo uysieHa a 0

gopmyribl UHBUYUPYEMCST Mu2arouuli Kypcop 8

8ude YepHO20 MpPsSIMOY20/IbHUKA.
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MpoponxeHne Tabnuuybl B.1

1

19. Boibop hopmynbl pacyeTa 3Ha4YeHUs
napameTpa W,.

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

20. NepeBopg kKypcopa Ha MECTO 3Haka Ma-
TemMaTmyeckon onepauum B bopmysie pac-
yeTa 3HavyeHusa napameTpa W,.

21. Bbibop 3Haka matemaTU4ecKon one-
pauuu B popmyne pacyeTa 3Ha4YeHus na-
pameTtpa W,.

KHonku Haxxumaromcsi 00 mex rop, rnoka Ha
3KpaHe He rnosisumcsi mpebyembil 3HaK U
8mopoli 4rieH hopmyribl

W1i-iwi

22. Nepexon ko BTOPOMY YrneHy popmy-
nol.

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

wa=
W1 - Wi

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

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

W1l - W2

24. Beoa popmynbl pacyeTa 3Ha4YeHUs
napameTpa W,.

Undukayus Kypcopa ripekpawaemcs. B na-
msameb TB 3anucsigaemcsi ghopMmyna pacyema
3HayveHus napamempa W,.

W4 =
W1 - W2

[ns BBOOA hopMy”n pacyeTa 3HaydeHun napameTpoB Ws 1 Wg He00X0OMMO BbINOSHUTL
onepauuun no n.n.17-24 Hacrosiwen Tabnuupl.

25. Bosepat B OKHO MHAMKaUnmM
OCHOBHOTIO MEHIO0.

KHorika a Haxxumaemcs 00 mex rop, no-
Ka Ha akpaHe XKW He 6ydem uHOUyuposamb-
Cs1 OKHO OCHOBHO20 MEHIO.

[MBM YCT APX MH¢]
A

37



NMPUNOXXEHUE I'. NMpumep BBOAA ycnoBuin cpukcaumm Hanm4uusa
HeLWTaTHbIX CUTyaUun U peakuun Ha UX Hanu-
yme

CTpykTypa mMatematmyecknx opmyrs, nocpencTBOM KOTOPbIX 3a-
AarTca ycnosusa (KPUTEPUN OLIEHKWN) HaNMUYMA HewTaTHbIX CUTyauun u
peakuMm Ha UX Hanudne B BUAE Oonepauun npuceavBaHus, NpUBeaEHbI
Ha puc.[.1, .2

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

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

OTCYTCTBYET 3HaK U BTOpOI7I UrieH; +; x

* - UHOeKcChbI Napamempos 8 siegol U rnpasou Yyacmu ¢popmyribl He OOITKHbI
cosrnadame.

Puc. I''1. CTpyKTypa U BO3MOXHble 3HA4YEHUA YNEeHOB (hopMynbl KpuTepus
OLIeHKU HaNMn4usa HewWTaTHOMN 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 YNEeHOB (hopMynbl peakuuu
(onepauun npuceanBaHns).

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

GZ > Knp'Gl,

rae Knp — KoadhpumLmMeHT npesbllleHns pacxoaa.
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Bynem yctaHaBnuBatb 3HaueHune

Knp = 1,04-

MpuHUKMN paboTbl ¢ KNaBnaTypon npy BBOAE AaHHbLIX (POPMYS aHa-
nornyeH npuHuuny paboTbl Npyu BBoAe OPMyI pacyeTa 3Ha4YeHust Te-

nna (Mpunoxexve bB).

B ncxogHom coctosiHum akpaH KK BbIkntoyeH.

Tao6nwuua .1

BbinonHsemble

WNcnonbsyembie

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 VIHd>1
L A J

3. AktrBu3auus meHio YCT MpubopHbie

yacbl

4. Bbibop nogMeHto
HewTaTHbIe cutyaummu

HewTaTHbIE
cuTyaummn

\

5. AKTuBM3aUusa NOgMEHIO
HewTaTHble cutyauumn

(HC1 HC2 HC3 Hc4 |
A

J

6. AktnBmnzauus nogmeHo HC1

[ » Ycnoeue 1
Peakuuns 1

7. AKTUBM3aUuAa NOOMEHIO

Y1 = He 3aaaHo

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

YcnoBue 1 A

8. AKTuBM3aums cnucka [ V1 =<nezanmano > |

0003Ha4YeHNI YCIrIoBUN A a

9. Beibop 0603HaueHns ycrnosus (V1 =< y11 > )
\ A J

10. BBog (3anucb) 0603HaveHns ycno- f _ )

BUS 32 =ym

11. Beibop o6o3HayeHus Y11 ans eeo- [ v1 = v11 )

Aa bopMynbl KpUTEpUs A

12. AkTMBU3aLMa GOpPMYyIibl YCNOBUA (D Go<k )

ans obosHaveHus Y11 k = 0.00000

13. AKTMBU3aLMa OPMYIbl KpUTEpPUS b iGD <k )

k = 0,00000 )
14. Bbibop uncnosoro niaekca o6o- () GOi<k )
3Ha4yeHus napameTpa G @ @ k = 0.00000




MpoponxeHune Tabnuubli .1

1 2 3
15. YcTaHoBKa 3Ha4eHnsa YNCNoOBOro NH- () G2i<k
Aekca 0603HaveHusa napameTtpa G @ @ k ;O 00000
16. BbIBoOp 3HaKa OTHOLLEHWA NeBon 1 () G2i<ik
npason Yactn popmyrbl @ @ k = 0.00000
17. YcTaHoBKa BMAa 3Haka ( SE
OTHOLLEHWSA NEBON 1 NpaBoii YacTu @ @ ’ EE 6:05000
copmynbl ’ \ _
18. Bbibop 3Haka apudpmeTnyeckon one- () G2>=k i
pauum onga npason Yyactn popmyrbl @ k=0 OOOOO
19. YcTaHoBKa 3Haka yMHOXeHUa Ans () G2 >=k *iG0
npaBou Yactn popmyrbl @ @ k = 0.00000
20. Bbibop uncnoeoro nHgekca 0603Ha- ( — Kk * GO,
YeHus napameTpa G B NpaBoM YacTu @ @ » EE 0 OEOOC?Q-:
cbopmynbl ’ \ ——
21. YcTaHoBKa 3HA4YEHUSA YNCITOBOIO UH- ( — 1, %~

>= il

Aekca obo3HayveHus napameTpa G B @ @ » EE 0 0500(?-1“

npaBour YacTn opMyIbI

22. Beog (3anucb) hopmMynbl KpUTEpPUS

P G2>=k *G1

| k=0,00000
23. Bbibop 0603HaveHust koadpdumumneHTa [ G2>=k *G1
k | » k =0,00000
24. AkTMBU3aumsa npoueaypbl yCTaHOBKM [ G2>=k *G1
25. Bbibop paspsiga eguHuL, 3Ha4YeHus [ G2>=k *G1
koapchuumeHTa k @@ » k = 40;00000
26. YcTaHoBKa 3Ha4YeHUs paspsiga ean- [ G2>=k *G1
HUL, 3Ha4veHuns KoapduumneHTa K @ @ » k = £1:00000

’ L ‘L

27. Bbibop paspsiga coThbIX 4oNen 3Ha- [ G2>=k *G1
YyeHus koaduumeHTa k @ @ » k = +1.00000
28. YcTaHoBKa 3Ha4YeHUs paspsiga CoTbIX [ G2>=k *G1
Aonen 3HadeHus koadduumneHTa k @ @ b k = +1. 04000
29. Beog (3anuck) 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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MpoponxeHune Tabnuubli .1

32. AktnBmnsauusi nogmeHo Peakumns 1

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

» NMpuceauBaHue 1
HakonneH. cTon

[lns BBOAA peakuumn Ha 3agaHHoe ycroBne HeobxoanMmo:

- aKTMBU3upoBaTb nogmMeHto NMpuceBanBaHmne N yCTaHOBUTbL BUA peakuumm
Ha HC, ncnonb3ys KHOMKK, Kak onucaHo B n.n.13-15, 18-29;

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

33. Bbibop onumn HakonneH.

MpucBanBaHue 1
\ P HakonneH. cton

34. AKTMBM3aUma Crimcka 3Ha4YeHun orn-
umn HakonneH.

MpucBanBaHue 1
| » HakonneH. < cton >

35. Bblbop 3HauYeHus onuum
HakonneH. n3 cnucka

MpucBanBaHue 1
| » HakonneH. < nger >

36. Bog (3anuck) 3Ha4YeHMs onumm
HakonneH.

NMpuceanBaHue 1
\ » HakonneH. wuget

37. Bosspat B nogmeHto Ycnosuel /
Peakuus 1

<
B0 0k

MpucBanBaHue 1
| » HakonneH. wper

Bo3MOXHO OTKMOYEHME MHAMKaAUUK cumBona «!» npu dukcaumm

HC1.
38. Bbibop onuun HC1 otob6p. ’ !’ @ @ [ HC1 oTo6p.’ !’ )
, P na

39. AKTMBM3aUMA CrimMcka 3Ha4YeHun or- ( HC1 oTo6p. " !’
uvm HC1 oTobp. ’ !’ n p <pa>
40. Bbibop 3Ha4eHus onumm [ HCA1 oT06Dp. ' !’

HC1 oTo6p. " !’ @@ ID)<|-|eT>
41. Beoga (3anucb) 3HavyeHus onumm ( HCA1 oto6p. ' !’

HC1 otoGp. !’ a P D Her

[na Bo3BpaTa B OCHOBHOE MEHIO KHOMKa a Ha)xmumaeTcs o
NnosBNeHns COOTBETCTBYHOLLEN NHANKaUMK Ha akpaHe XK.
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NMPUNOXEHUE [. 3Hakono3nLMOHHbIEe KOAbl COCTOSIHUSA

B 3HaKoMO3WMLUMOHHbIX KOAax COCTOSIHUA OTobpaXkaeTcst OTCyTCTBME
nnM6o Hanuume cobbITUin, coaep)kaHne KOTopbIX mnpuBeaeHo B Tabn.[.1,
0.2. OTcyeT no3vumm koda NPOU3BOAMTCSA MO UHAMKATOPY cCrieBa Ha-
npaBo. OTcyTCTBME COOLITUS MHAMUMPYETCS 3HAKOM «-», Hanuyne —

3HAKOM «Xx».

Ta6nuua 1.1 3HaKONO3ULMOHHBLIN KOA, COCTOSAHUA CUCTEMbI U3MEPEeHUN

MopsakoBbIN

HoOMep CopaepxaHue cobbiTus CoobLuehue
no3nunmmn Ha nHamnkKatope
koda
1 Hanwn4yne HewwTaTHOM cutyauuu 1 HC1
2 Hanuyne HelwTaTHON cuTyauumn 2 HC2
3 Hanuuyne HewTaTHOM cutyauum 3 HC3
4 Hanuyne HewTaTHON cuTyauumn 4 HC4
5 Hanuyne HewTaTHOM cutyauumn 5 HC5
OTka3 pacxogomepa, noakntoyeHHoro k |OTkas MP1
6 nMnynbCcHomy Bxoay 1
7 Ortkas pacxogomepa, nogkrtoyeHHoro K |{OTkas MP2
UMMynNbCHOMY BXxogy 2
8 OTka3 pacxogomepa, noakntodeHHoro K [OTkas NP3
nMnynsLCcHomy Bxoay 3
9 MpeBbiWweHne YacToTbl Ha NMNYrbCHOM (MpeBbiweHne YacToThl NP1
Bxoae 1
10 MpeBblWweHne YacToTbl HAa NMNYrnbCHOM (MpeBbiweHne YacToThbl MP2
BXxoae 2
11 MpeBbiweHe YacToTbl HA UMNYNbCHOM (MpeBbiweHne YacTtoTbl MP3
Bxoae 3
12 Peseps
13 Otkas NMT1 nnu Bbixog 3a gonyctumbln |OTkas MT1
AnanasoH Temnepatypbl t1
14 Otkas NT2 nnu Bbixog 3a gonyctumbln |OTkas MT2
AmnanasoH Temnepartypbl t2
15 Otkas NT3 nnu Bbixog 3a gonyctumbln |OTkas MT3
AmnanasoH Temnepatypbl t3
16 Bobixog n3 pexvma PABOTA Pexum CepBuc, Hactpomka

HewncnpaBHocTn npeobpasoBaTtenen Temnepartypsbl

CbI/IKCI/IpyeMbIe TennoBblMUCIINTENEM,

M pacxona,
cofiepaHne MHOUKauumM u peak-

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

Mopagk.
HOMep CopaepxaHue cobbiTus Coobuuerme MpumeyvaHus
no3mumm Ha MHOMKaTope
koga
BbinonHeH cbpoc HakoNNeHHbIX
1 4 CO6poc 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 «llepeBoa BpeMeHU B MHTepBane» UKCMpyeTca npu aBToO-
MaTun4ecKkoMm nepexoae NpubopHbIX YaCcoB Ha «3MMHee» BpeMs Ha OAWH
Yyac Hasag. [pu 3TOM B 4acoBOW apXMB 3aHOCUTCHA 3anunCb, coaepxa-
Lasa 3Ha4YeHns 3a 4Ba Npowealmx nHTepBarna apXuBnMpoBaHus.

2. CoGbiTne «lyctasa 3anucb» UKCUMPYETCs Npyu aBTOMaTUYECKOM nepe-
xoae npubOopHbIX YacoB Ha «reTHee» BPeMsi Ha OAMH Yac Briepead. B
4acoBOW apXMB 3aHOCUTCS 3anucb, coaepkallas:

a) HyneBble 3Ha4YeHUs1 — AN NapaMeTpPoB, 3HAYEHUS KOTOPbIX PErUCTpU-
PYIOTCA KaK CpedHEeB3BELUEHHble WM Kak MpupalleHnst 3a MHTepBan
apXMBUPOBaHMS;

6) 3HauyeHus 3a nNpeablayLMin HTepBan apxMBMpPOBaHUS — ONs napamMmeT-
POB, 3HAYEHNsI KOTOPbIX PEMMCTPUPYIOTCA HapacTaloLUM 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 CoCTosAHMSA N3MEPEHUI
OTkas NT1 (2, 3)
Conepxatine Otkas MNT unu BbIXoA 3a AONYCTUMBIN AManas3oH TemnepaTypbl
CoBbITUS A 3a aony 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) = tgory (taorz, toors)
(0]
5| o m3 (M2, Ma) - _
T 0 S
29| 3 | WL, ..,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.
HENCNpPaBHOCTU
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Tabnuua E.2. Bo3aMOXHble HEMCNPaBHOCTU KaHarna n3aMepeHus pacxoga

T | <>
CopaepxaHue «X»
UHAMKaUun B no3. 9 (10, 11) koga COCTOSAAHMA N3MEPEHUI
MpeBbiweHune Yactotbl MP1 (2, 3)
CopaepxaHue MpeBbieHne 4acToThl
cobbITNS Ha MMNYNbLCHOM BXO4e
SapaHHbIe BknroueH NP1 (2, 3) JA
HacTpOoiku m1 (2, 3) B pacyetbl W m1 (2, 3) B pacuyeTbl W
(onuum) BXOAUT He BXoauT
1 &
B S m1 (M2, m
0z 1 (M2, Ms) ocTaHoB ocTaHoB
w02 V1 (V2, Va)
S o0 C
= e} A
octaHoB ans Wi, rae ucnonb3oBanucb 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 Mmnynbca,
ycTaHoBfIEHHOE B pacxogomMepe n TB

MpoaonxeHne Tabnuubl E.2

CopepxaHue
NHOVKaLUn

<!> (B TeyeHue 3 yacos)

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

<!>

«X»
B n03. 6 (7, 8) Koga COCTOSIHUS U3MEPEHUI

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 HaKonJ.
cpegHe4ac. 3H.
! m1 (M2, Ma) ocTaHoB
cC ’
OCTaHOoB OCTaHoB
g V1 (V2, Vs) yepes 3 yaca
g
s OCTaHoB
] (ona W, roe ucnone3so-
g E ® W1, ..., W6 Banucb nokasanus MNP, OCTaHoB OCTAHOB
% oz 0OTKa3 KOTOpOro Gbin 3a- yepe3 3 vyaca
302 chuKcMpoBaH)
oo
= 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.
[NpoBepnTL COOTBETCTBME PEXMMOB MMMYNbCHbIX BbixoaoB NP n Bxogos TB.
HENcnpaBHOCTH PoBEP P Y A a
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MpoponxeHune Tabnuubl E.2

<!>
CogaepxaHue «X»
UHAMKaUun B no3. 6 (7, 8) Koga COCTOSAHNSI M3MEPEHUI
OTkas NP1 (2, 3)
CogaepxaHue
coGLITUS OTka3s pacxogomepa
m1 (2, 3) B pacuyeTbl He BXOAUT
3apaHHble Tnpos.. NMP1(2,3) 20
HaCTPOWKN Mpwu otkase NP1 (2, 3) no-
(onumn) MNpu oTkase MP1 (2, 3) roBOp. 2HaY, Mpw oTkaze MP1 (2, 3)

HeT peakuuu

(cpegHe4ac. 3H.)

OCTaHOB HaKann.

c mz (M2, M3) OCTaHoOB
o ocTaHoB OCTaHOB
g Vi (V2, Va) yepes 3 vaca
I
m ocTaHoB
o ocTaHoB OCTaHOB
2 yepes 3 yaca
X =S (ans Wi, roe ncnonb3o- (ans Wi, rge ucnone3o-
SZ & (ana W, roe ucnonb3oBa-
203 W1, ..., W6 Banucb nokasanus MNP, Banucb nokasanus MNP,
&7 o nuck nokasanusa MNP, otkas
o O 2 oTKa3 KoToporo Obin 3a- KOTOPOFO BblN 3aCHUKCHPO- 0TKa3 KoToporo Obin 3a-
) cukcupoBaH) dpuKcMpoBaH)
= BaH)
- THap ) i i
8 Tnp
©
T T NP1 (2,3) nyck
PekomeH, ms
nc? %Teaﬁ:ﬁmo MpoBepnTb LENOCTHOCTbL NMHUK cBs3n TB ¢ MNP n Hanuune nutanusa MNP.
yetp [MpoBepuTb COOTBETCTBME PEXMMOB MMMYIbCHLIX Bbixodos [P 1 Bxogos TB.
HENCNPaBHOCTU

YcnoBHble 0603HaYeHus, ncnosibdyemble B Tabnuuax:

«i» — HAEeKc pac4yeTHOro 3Ha4eHuA TenoThl,

«-» — peakuusa Ha cobbiTne OTCYTCTBYET,
«OCTaHOB» — MnpeKpalleHne HakonjieHnAa 3Ha4eHunA;
«MYyCK» — BO30OHOBIIEHNE HAKOMMNEHNS 3HAYEHUS.
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NMPUNOXXEHUE X. KoHCcTpyKUMA TennoBblYUCAUTENS

- 190* >
OkcnnyaTaunoHHasi nnomba 1 2
/ Y — Y —
A / / I_\\
- B3JIET TCPB i T
' TENNOBBLIMUCIIUTEND / /‘@;@ !
/
B
- () (=) '
125*
®
(ofe B3SET
b -
| |
] )
| [Jih /
| ' OkcnnyaTtaumoHHas nnomba
I
Y X l 7
|

fccEE)
IOKE,

) 4 5 6 )

P

(Bug cHuzy)

* - CNpaBO4HbIN pasmep
1 — Aucnnel uHOUKamopa;
2 — KHOIMKU yrnpasrneHus;
3 — KpoHwWmMmelH 0ns KpernneHus Ha DIN-pelky;
4 — 3az2nywKu MembpaHHbIe;
5 — 2epmose0o0 Kkabens numaHusi;
6 — pasdbem RS-232.

Puc. X.1. TennoBbiuncnutenb ucnornHeHna TCPB-034.
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f1ama mernnoabiyucaumensi pasbem RS-232

\u:nl_/hu]/

2 o < a o < a o<
I BB8 s obdBcgaoodao
I A B R B =
TrF WWwkFTIkFWWETIFEFWWIE
woJJ0 o aga0®nmaad a0
oooooooooooooooéél
aa B B A I B e
o]0 I XP3
ag aKKymynsmop
o]0 >
o]e] =
XP21
+ [+ -
& o o o | [
S o @ a%a0%a0? Ji
<+ 3 Z> 252>
N oad oo oo
ole|e| xp20 @ SK2 _o“o_ _o“o- _o“o- _o“o_
\\
\ i XP14 XP8 XP7 XP6
1 I
0603HavyeHus1 0b603Ha4YeHus
cuzHarsnoe cueHarnos
A8YXKOHMaKMHO20 MPEeXKOHMaKmMHo20
pasbema pasvema
A2.XT1 A2.XT1

XP1-XP3 - pasbembi Orisi OOKtoveHus kabened cessu ¢ MN1T1...11T3;
XP6-XP8 - pazbembi Orisi noOKntoveHus kabeneu cessu ¢ MNP1...[TP3;
XP14 - peseps;
XP20 - pasbeM 0118 noOKIYeHUs HanpsikeHuss numadusi =24 B
0ns nooceemku XXKKU;
XP21 - pasbem rodKno4YeHUss 8CMPOEHHO20 akKyMynsamopa;
A2.XT1 - pasbem 051 NOOKMHOYEHUS HanpsixXeHuUs numaHus =24 B
meno8bI4UCIuUMmers;
J1 - KoHmakmHasi napa paspeweHuss docmyrna K Kanubpogoy-
HbIM rapamempam;
J2 - KOoHmakmHas napa paspeweHuss docmyna K (hyHKUUO-
HarbHbIM napamempam;
SK1/1 — SK1/3 - nepekrnrodamernu pexumos pabomsl UMy ibCHbIX 8X0008;
SK1/4 - peseps (nepeknodamersib O0/KeH Haxo0UmbCs 8 MosioxXe-
HUU «AKM.»);
SK2 - KHorka nepe3sariycka rnpubopa.

Puc. XX.2. Bug c3agu ANEeKTPOHHOIro Mmoaynsa TennoBblYyncnnTend ¢ BHeWHUM
noaKn4YeHUeM akKymynsAaTopa K nnare.
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nnama mensnosblquciumens pasbem RS-232

\ujll_/hu]/

2 o < a o < a o <
2w B8 «c w08 <2moanD
A N A e =
ITFWUWEITFOUWETIEFELWGE
n o a0 00 N0 000 0040400
J2
o|lo|o|o|o|o|o|o|o|o|o|o|e]|e]|e
NN N N N N N NN IOO;
XP3 XP2 XP1
[o[e] aKKymynissmop
[o]e] SK1 >
“I-IaCC“4321
|| "AKT." Qﬁﬁﬁ
o 38 |
[11] [ o o I
SN SK2 525262
10 @ ofe olofjo|ofo|e
XP20 XP14 XP8 XP7 XP6

XP1-XP3 - pasbembi Orisi OOKtoveHus kabened cessu ¢ N1T1...11T3;
XP6-XP8 - pazbembi Orisi noOKntoveHus kabeneu cessu ¢ MNP1...[TP3;
XP14 - peseps;
XP20 - pasbeM 051 NoOKIYeHUS HanpsiXeHuss numadusi =24 B
menso8bI4UCIuUMmeris;
J1 - KOHmakmHas napa paspeweHusi docmyrna K kanubpogoy-
HbIM rapamempam;
J2 - KOHmMakmHas napa paspeuweHus docmyna K pyHKYUO-
HarbHbIM napamempam;
SK1/1 — SK1/3 - nepekrnrodamernu pexumos pabomsl UMY ibCHbIX 8X0008;
SK1/4 - peseps (nepeknodamersib O0/KeH HaxoO0umbCs 8 ros10Xe-
HUU «AKM.»);
SK2 - KHorka nepe3sariycka rnpubopa.

Puc.)XX.3. Bua c3agu ANIEKTPOHHOIro MoAaynsa TennoBblvYUcnunTernid C BHYTPeH-
HUM NOAKITHO4YEeHUeM akKKymMmyndaTopa K nnarte.
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— +V -V 0

+V OK

90 * +V ADJ l

4 A E\ i

40* N2 100*

A
\

A
Y

a) BuA cnepeam 6) Bua cboky

* - CnpaBOYHbIN pasmep

1 — 8UHMbI KOHMAaKMHOU KO/T00KU 8bIXOOHO20 HarpsiXxeHus =24 B;

2 — ¢8emoOUOOHbIU UHOUKaAmMop BK/MOYEeHUS UCMOYHUKa 8MOopUYHO20
numaHusi;

3 — BUHM 3a3eMIIEHUSI;

4 — BUHMbI KOHMAaKMHOU KOJSTIO0KU MOOKMIOYEHUST HAMNPsXKeHUs1 numaHusi
~220 B 50 'y (L — nuHus, N — Heumparib);

5 — cepbza 05151 0c8060XX0eHUS 3aUerIKu;

6 — 3awersnika 0ns kpernneHus Ha DIN-pelke.

Puc. X.4. UcTouHMKM BTOpUYHOro nutaHusa cepum ADN-1524 (=24 B 15 BT) n
ADN-3024 (=24 B 30 BT).
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|
A s

25* 56*

A
\
A
Y

a) BuA cnepeaun 0) Bua cboky

* - CNpaBO4HbIN pasmep

1 — 8UHMbI KOHMAaKMHOU KO/100KU 8bIXOOHO20 HarpsixeHus =24 B;

2 — ¢8emoOUOOHbIU UHOUKamop BK/MHOYEHUS UCMOYHUKa 8MopuUYHO20
numaHusi;

3 — 8UHM MOACcMpPOUKU 8bIXOOHO20 HalpPsXXeHUs;

4 — BUHMbI KOHMAaKMHOU KOJTIOOKU MOOKITIOYEHUSI HArNpPsXKeHUs1 NumaHusi
~220 B 50 'y (L — nuHus, N — Heimparb);

5 — cepbza 0515 0c8060X0eHUS 3aueriKu;

6 — 3awersnika 0ns kpernneHus Ha DIN-pelke.

Puc.XX.5. UcTouHMK BTOpUYHOro nutaumsa cepumn DR-15-24 (=24 B 15 Br).

53



A

a) Bug cnepeau

* - CNpaBOYHbIN pasmep

Y

-

56*

A

Y

0) Bng cboky

1 — 8UHMbI KOHMAaKMHOU KO/1I00KU 8bIXOOHO20 HarpsixeHus =24 B;
2 — ¢8emoOUOOHbIU UHOUKaAmop BK/MOYEeHUS UCMOYHUKa 8MOopUYHO20

rnumaHus,

3 — BUHMbLI KOHMAKMHOU KOI00KU MOOKITHOYEHUS Hanps>KeHUs numadusi

~220 B 50 'y (L — nuHus, N — Heumparib);

4 — cepbea 05151 0c8060XXK0eHUS 3aWlesiKu;

5 — 8UHM NoAcmMpoUKU 8bIXOOHO20 HAMPSXKEHUS;

6 — 3awersnika 0ns kpernneHus Ha DIN-pelike.

Puc.X.6. UcTouHUK BTOpUYHOro nutaHus cepum DR-30-24 (=24 B 30 BT).
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NMPUNOXEHUE U. Cxema noaknoyeHnsa TennoBbIiMUCNTENA

Puc. N.1. Cxema nopgknrovyeHna tennoBbiyucnurtensa «B3JIET TCPB» ucnon-

HeHusa TCPB-034.
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TennoBbluMcnnTEnb
XP1 DB9 (RS-232)
1 1 1 PT1A RXD 2
[T1 3 1 2 | LEADIA TXD 3
2 =+ 3 | LEADIB EGND 5
© 4 ] 4 PT1B RTS 7
L5 | SHIELD CTS 8
" XP2 XP6 neP1
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NMPUNOXEHMUE K. TunoBble cxeMbl U3MepUTeNbHbIX CACTEM U
anropuTtMbl pac4yeTa

K.1. Cxema y3na yyeTa noTpedurtensa ans cuctemMbl oTonneHus 6e3 otbopa
TennoHocutens c ogHum MNP

E—
o@O
OB

E%J@ﬁﬁ

-
|
Nad | '
| Cucrtema
oTonneHus
J Q2 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 NpucsaunBaHue1 — He 3apaHo

[JononHutensHble napameTpbl *

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

* - OOMNONHUTENbHbIE NapaMeTpbl MOryT ONpeaensiTbCs, ecnn MUCnonb3o-
BaTb He3a[deNCTBOBAHHbIE KaHamnbl U3MEpeHnst pacxoda U Temneparty-
pbl C Y4€TOM YK€ UCMONb3yeMON CUCTEMbI pa3MeLLeHNs U3MepUTenb-
HbIX TOYEK M MHOUKaALUUN N3MepUTENbHbIX MapaMeTpoB, a Takke 3aaaH-
HbIX JOFOBOPHbIX 3HAYEHUIA NapamMeTpoB.
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K.2. Cxema y3na yyeTa noTpedourtens ans cuctemMbl oTonneHusa 6e3 oroopa
TENSIOHOCUTENA U HeLMPKyNnsaUunoHHon cuctemsl FBC npu goroBopHom 3Ha-
YeHUU TeMmnepaTypbl XONOQHOM BOAbI

“:=O

Cucrtema
oTonneHus
< o Q2 to I

0 { t
> @ i i Cucrema BC

Anroputmbl pacyeTta

W1 =mi(hl-h2) W4 = W1

W2 =0 W5 = W3
W3 =m3(h3 - h0) W6 = W1 + W3
roe

My = Vi-p1; M3 = Vapz; hy = f(ty, P1);  hy, = f(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 NMpucBanBaHue1 — He 3apaHo

HdononHutenbHble NnapameTpsbl

My = Va-p2, rAe p2 = f(t2, P2)
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K.3. Cxema y3na yyeTta noTpedurtensa ans cuctemMbl OTOMSEHUS Npu Joro-
BOPHOM 3Ha4YeHMU TeMnepaTypbl XON04HON BOAbI

———— O
E—

Oo@O

QO®

Anroputmbl pacyeTta

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

rae my = Vi-py; My = Vopy;
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 +1t1
k = - 3,00000

t1
|
Cucrema
i oTonneHus
t2 |
W4 =W1
W5 =W2
W6 =W1-W2

p1 = f(ts, P1); p2 = f(t2, P2)
hO = f(tO, PO), 1:O = txn:‘s; |:)O = PXB

HC1/Peakumusil/ NpucBanBaHue1
HakonneH. cTon
NpucsaunBaHue1 — He 3apgaHo

HC2/Peakuus2/ MpucBansaHmne?
HakonneH. npet
MpucBaumBaHmne2 — G2 =k + G1

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

HC3/Peakuusn3/ NpucBamBaHue3
HakonneH. cton
NMpucBanBaHue3 — He 3apaHoO

HdononHuTtensHble NnapameTpsbl

M3 = V3-p3, rae ps = f(ts, P3)
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K.4. Cxema y3na yyeTta noTpedurtens ans cuctemMbl OTOMNNIEHUsI ¢ OTOoOpom
TENSIOHOCUTENA U U3MEePEeHUEeM TeMnepaTypbl XONOAHOW BoAbI

————— 9
J
Oo@O
OO®
o

Cucrema Cucrtema
¢ OTOILICHUSHA rscC
2

Q, |
“—
Tpy6onpoBoa { t,
XOonoaHou

BOAbI

Anroputmbl pacyeTa

W1 =m1 (hl-h3) W4 = W1
W2 =m2 (h2 — h3) W5 = W2
W3=0 W6 =W1-WwW2
roe my = Vepy,  mp = p1=f(t, P1);  p2=1(tz, P2);
Va:pa;

hy = f(ty, P1);  ha =1(ty, Po); hs =f(ts, P3)

HewTaTHble cuTyaumm

HC1/Ycnoeue1/ Y1 = Y11 HC1/Peakuusal/ MpuceausaHuel
Y11 > t2>=k +t1 HakonneH. cTon
k =—3,00000 NpucsanBaHue1 — He 3apaHo

HdononHutenbHble NnapameTpsbl

M3z = V3-p3,
roe ps = f(ts, P3)
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K.5. Cxema y3na y4yeta Ha TeNsIOUCTOYHMKE NPU JOrOBOPHOM 3Ha4YeHUUN TEM-
nepatypbl XO0NnoaHou BoAbl

MNoparowmm
>

Tpy6onpoBop
X
s
I
o
5 > O6paTHbIN
3 Tpy6onposopn
=
c
o
-

@ﬂ Y O—

< MoannToYHbLIN
Tpy6onpoBopg

Anroputmbl pacyeta

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

hy = f(ty, P1);  ha =1(t2, P2); o = f(to, Po);

p1 = f(ty, P1);  p2 =1(t, P2);  ps =f(ts, P3)
tO = tXB; I:)0 = PXB
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K.6. Cxema y3na yyeTa notpedurtens ans cuctemMbl OTOMNIEHUsI ¢ OTOoOpomMm
TENSIOHOCUTENA NPU OTCYTCTBMU OTONJIEHUS U JOTOBOPHOM 3HA4Y€HUU TeM-
nepaTtypbl XONo4HOW BoAbI (ANA ABYXTPYOHON HELMPKYNALUOHHOW CUCTEMbI
FBC B MexoTonuTesnbHbLIA Nepuoa)

]
T B0
Ql t1
)
Cucrema
rBC

ey

N

Anroputmbl pacyeTa

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

rae my = Vipy; Mz = Vapy;
hy = f(t1, P1); ho =1(t2, P2);  ho = f(to, Po);
p1 =f(ty, P1);  p2=1(t2, P2)
to=tw; Po=Px

HdononHutensbHble NnapameTpsbl

M3z = V3-p3,
roe ps = f(ts, P3)
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K.7. Cxema y3na y4yeta macc B Tpex TpybonpoBoaax

(]

Anroputmbl pacyeTa

W1l=0 W4 =0
W2 =0 W5 = 0
W3 =0 W6 = 0
mi = Vi-p1; My = Vo-p2; M3z = Vapg,

roe p1 = f(ta, P1);  p2=1(to, P2);  ps =f(ts, P3)
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K.8. Cxema y3na yyeTa notpedurtens ans cCUCTeMbl OTONNEeHUs ¢ oT6opom
TENSIOHOCUTENA U OTAENbHbIM onpeaeneHneM TensoTbl, U3pacxofo0BaHHOMN
Ha otonneHue n NBC, npu 4OroBOpHOM 3Ha4Y€HMU TeMnepaTypbl XONOAHOM
BOAbI

\;= [5]
‘@'? R
> N ]
CucTema —» Cuctema N'BC
oTonneHus
QX i 2
< >
Anroputmsbl pacyeTa

W1 =m1(h1l-h0) W4 =W1-W2 (W)

W2 = m2(h2 - hO) W5 = W3 (WOTOI'IJ'IeHVIe)
W3 =m2(hl-h2) W6 =W4 - W3 (Wrsc)

nmbo

W1 = m2(h1 - h2) W4 = W1 (WOTOI'IJ'leHVIe)
W2 =(m1-m2)(hl-h0) W5 = W2 (Wrsc)

W3 =0 W6 = W4 + W5 (W+c)

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

hy = f(ty, P1);  hy=1(tz, P2);  ho =f(to, Po); to = txe; Po = Pxs
HewTaTHble cutyaumm
HC1/Ycnosue1/ Y1 = Y11 HC1/Peakuusil/ NpucBanBaHmne1
Y11 > t2>=k +tl HakonneH. cTon
k =-3,00000 NMpucBanBaHue1 — He 3apgaHo

[ononHuTenbHble NnapamMeTpsbl

mz = V3-pg3,
roe ps = f(ts, P3)
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K.9. Cxema y3na yyeTa notpedurtens ans cuctemMbl OTOMNNIEHUs1 ¢ OTOopom
TENSIOHOCUTENA U HeUMPKyNnAaunoHHon cuctembl F'BC ¢ otaenbHbIM y4yeToM B
cucteme N'BC npm noroBopHOM 3Ha4YeHMMN TeMnepaTypbl XON04HON BOAbI

O

Q1 fil

crema Cuctema 'BC
oTonneHus
AR Fz |
< >
Anroputmbl pacyeTta
W1 =m1(h1l-h0) W4 =W1-W2 (W)
W, = m2(h2 - hO) W5 =W3 (Wrgc)
W3 = m3(h3 - hO) W6 = W4 - W5 (WOTOI'IJ'leHI/Ie)
roe My = Vi-p1; My = Vapy; M3 = Vips;
p1 = f(ts, P1); p2 = f(t2, P2);  ps = f(ts, P3);
h]_ = f(tl, h2 = f(tz, Pz), h3 = f(tg, P3), hXB = f(tXB, PXB);
Pl);
1:0 = txs; I:)0 = PXB
HewTaTHble cuTtyaumm
HC1/YcnoBsue1/ Y1 = Y11 HC1/Peakumusil/ NpucBanBaHue1
Y11 > t2>=k +tl HakonneH. cTon
k = - 3,00000 NpucsanBaHue1 — He 3apaHo
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NMPUNOXEHUE J1. NMpumep nporpaMMHON HACTPOMKU TensiOBbl-
yncnutens AnNA aBTOMaTU4YeCKOM CMEHbl an-
roputmMa pacyeta Tenna npu nepexoge oOT
OTONUTENIbHOIO K MeXOTONUTEeNIbHOMY CE30HY
M obpaTHo.

1. B mMexoTonuTenbHbIA Ce30H (NpU OTCYTCTBUM OTOMSIEHUS) TEMSOHOCHK-
Tenb gns NBC B Tennocucteme ¢ ABymsi TpybonpoBogamun MOXeET No-
AaBaTbCa Kak no NpsiMomMmy, Tak u no obpaTHomy Tpybonposogy. Mpwm
HanMyum B obpaTtHOM TpybonpoBOAE KOHTPONUPYEMOM TEMNOCUCTEMBI
(pnc.J1.1) pacxogomepa NP2 peBepCUBHOIO UCMOSTHEHUS C OBYMSA UM-
NynbCHO-4aCTOTHbIMX BbIXO4aMWU BO3MOXHa OpraHusauusi yyeTta Ten-
nonoTpebneHnsa, Kak B OTONUTENbHbIA (K3UMHUNY), TaK U1 B MEXOTOMNMU-
TeNbHbIA («NETHUN») CE30H C aBTOMATUYECKMM MNEPEXOLOM Ha COOT-
BETCTBYIOLLMIA aniropuTM pacyeTa.

Pacxogomep yctaHaBnuBaeTcsi B 0bpaTHbIn TpybonpoBog Takum
obpasom, YToObI NpsiMoe HanpaefeHne NoToka Ana pacxogomepa CoB-
nagano c HanpaBfieHMEM NMOTOKa B TpybonpoBoae B OTONUTESNbHbLIN ce-
30H. Bbixoabl 1 1 2 pacxogomepa NP2 HacTpauBatoTcs Ans paboTbl B
YacToTHOM pexume. [pn aToM BbIXOA 1 HacTpamBaeTcs Ha hopmMmnpo-
BaHWe UMMyNbCOB MPWU OBWXKEHUU TEMMOHOCUTENSA TOMbKO B MPSIMOM
HanpasneHun (n3amepeHune pacxoga Q2), a BbIXxoq 2 — Npu OBUMXEHUN
TENnnoHOCUTENS TONbKO B 06paTHOM HanpaBneHun (MU3MepeHNEe pacxo-

aa Q3).

~

-
TennoBbluucnuTesnb
XP6 XP7 XP8

L I [ |
LT T

XP1 XP2

S (——

t1
Q1
- [——>4
Moparowmn

TpyGonporop, > =

Cuctema ~ Cucrtema
t oTonneHus v scC

Q,
O6paTHbIN npe2 nT2 {

Tpy6onpoBon l Q2 ‘O Q3
E——} —_

Puc. J1.1. Cxema y3na yyeta Ans TennocucteMbl ¢ AByMSA TpybonpoBogamu
M aBTOMaTU4YECKOM CMEHOW anroputma pacuyeTta Tenna npu nepe-
Xo4e OT OTONUTENIbHOIo K MEXOTONMUTENTbHOMY Ce30HYy U 0b6paTHO.
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2. B TennoBblMMCIMTENb BBOAUTCS YHMBEpPCAnbHbIM Habop «3agaHHbIX»
dopmMyn pacyeTta notpebnsiemoro Tenna Ansg oTONUTENBHOrO N MEXO-
TOMUTENbHOIO CE30HOB:

W1 =mgy- (hy — ho);

W3 = my (hz — ho);

W3 = mg- (hs — ho), hg = hy;

Wy =W; —Wy;

W5 = W3;
Weg=Wy+Ws5=W;-W>+Ws3.

Kpome Toro, B TB 3agatotca paseHcTBa t3 = t,  P3 = P,. [pu aToMm:
my = Vi-p(t1, P1);
mz = Vo-p(tz, P2);
ms = V3'p( t3 = tz, P3 = Pz).

Tak Kak B OTONUTENbHbLIA CE30H HanpaBfieHMe NOTOKa B 06paTHOM
TpybonpoBoge COOTBETCTBYET MNPSMOMY HarpasfeHWto MNOoToKa Ansd
pacxogomepa B 3TOM TpybonpoBoae, TO U3MEPEHHOE 3HAYeHue pac-
xoda ons obpatHoro HanpasneHna notoka Qs dyget pasHo Hysto. Npu

3TOM 3Ha4deHunsa obbema V3, maccoBoro pacxoga Gs, Mmaccbl mz 1 Tenna
W3 Takke paBHbl HYMHO.

CnepoBaTtenbHo, noTpebnaemoe B Tennocucteme Tenno oGyaet
BbIYNCNATLCA MO «3UMHENY hopmyne:

We =W1—-W,,
rae Wi, — konmyecTBo Tenna B npsiMoM TpybGonpoBoae;
W, - KonmyecTBO Tenna B obpaTtHom TpybonpoBoae
npy NPSIMOM HanpasfeHUM NoToka.

B MexoTonuTenbHbIA CE30H HanpasneHne noToka B obpaTHOM
TpybonpoBoge COOTBETCTBYET OOpaTHOMY HarnpasfeHWto MOTOKa Ans
pacxogomepa. pu 9TOM 3HaveHuss pacxoda Ans NPsSIMOro Hanpasne-
HMs notoka Q,, o6bema V,, maccoBoro pacxoga G,, Maccbl m; 1 Ten-
na W, Takke paBHbl HYNHO.

CnepoBaTtenbHo, noTpebnseMoe B Tennocucteme Ttenno byger
BbIYNCNATBLCS MO «JIeTHEN» bopMyne:

Ws =W + W3,
roe W1 — konn4yecTBo Tenna B npsiMom TpybonpoBoae;
W3 - KonmyecTBO Tenna B obpaTtHom TpybonpoBoae
npu o6paTHOM HanpasneHUN NOToKa.

3. Mpn HeobBXxoaUMOCTM NHOuKaLMM NpusHaka nepexoga TB ¢ «3uMHero»
anropuTM pacyeTta Ha «NeTHM» B TB gomkHa ObiTb 3agaHa HewTaT-
Has cuTyauma c ycnosuem dukcauumn ee Hannumsa G3 > G2. lNpusHak
nepexoda OygeT ykasbiBaTbCs B 3HAKOMO3MLMOHHOM KOOE COCTOSIHUS
CUCTEMbI U3MepeHu npun dukcaumm gaHHon HC. MNpu obpaTtHoM nepe-
xofe npusHak bygeTt CHUMaTbCA.
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Kpome TOro, ana kaxgow HewTaTHOW cuTyauuu, ycTaHaBnuBae-
MOW nonb3oBaTeneMm, AOSKHbI 3a4aBaTbCs YCNoBua dukcaumm ee Ha-
nn4yns B TENMOBbIMMCNUTENE B Crieayowem Buae:

Yx =¥Yx1 & Yx2,

roe Yx1 — ycrnoBue, 3agaBaemoe Mo yCMOTPEHMIO NoMnb3oBaTens;

¥x2 — ycnosue, 3agaBaemoe obsi3aTenbHoO, A1A OTONUTENBHOrO
(G3 < G2) unu mexoTtonuteneHoro (G3 > G2) ce3oHa.

4. MNepeyveHb He0BXOAMMbIX HAaCTPOEK B NIEKTPOMArHUTHOM pacxogomepe
«B3JIET 3P», yctaHoBneHHoM B obpaTtHbin Tpybonposoa (MP2), n B
Tennosbliyucnutene mcnonHenwmna TCPB-034 gna obecneyenHuns aBTo-
MaTU4YEeCKON CMEeHbl anropuTma pacyeTa npuBeaeH Huxe.

4.1. AnnapaTHas HacTporka pacxogomepa: 3adaTb akTUBHbIN pexum pabo-
Tbl ANSA YHMBEpPCasibHbIX BbIXO4oB 1 1 2.

4.2. NporpaMmmMHaga HacTpoKKa pacxogomepa:
a) 3agatb pexnm paboTbl yHMBEpPCarbHbIX BbIXOA0B 1 1 2 — YaCcTOTHbIN;

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

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

r) 3agaTb YPOBEHb CUrHana yHuBepcarbHbIX BbIXo4oB 1 1 2 — AKTUBHbIN
ypoBeHb «HU3kuny;

[) YCTaHOBUTb OOMHAKOBblE 3HA4YeHUs1 KOIPULMEHTOB NpeobpasoBaHus
BbIxogoB 1 1 2 (Kp1 n Kp2) .

4.3. AnnapaTHaga HacTpourKka TENSIOBbIYUCIIUTENS:

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

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

a) yctaHoButb B MeHio YCT / Pacxop 3HadeHne 100 (nac.Bx) ans napa-
meTpa Fmakc. NP2 (3);

0) yctaHoBuTb B MeHio YCT / Pacxopn 3Ha4YeHne HU3KUM AN napameTpoB
AKT. ypoBeHb NP2 (3);

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

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

A) yctaHoBuTb B MeHi0 YCT / TemnepaTtypa 3HauyeHus:
- Ansa t2 npeo6: t2 uswm;
- Ansa t3 npeo6: t2 npeooO;

e) 3agaTb paBHble 3HayeHusa ansa P2 abc n P3 abe B meHio YCT / [laBne-
Hue;

X) ycTaHoBuTb B MeH0 YCT:
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- Bbluncnenwme G3 no NP3;
- ®opmynbl, HC 3apaHHbIe;

n) B MeHo YCT / HewTaTHble cuTyaumm 3agath YCrOBUS N peakumn B CO-
oTBeTCcTBUM C Tabn.J1.1.

B HacTtporikax HC5 BO3MOXHO OTKIOYEHME WHOMKaAUMW CUMBORA
«!» npn dukcaumm HC. Onga 4yero B meHo YCT / HewTaTHble cutya-
uun / HCS5 napametpy HC5 otobp. ’ ! ’ cnegyeTt ycTtaHOBUTL 3HaYeHMe
HeT.

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

W1=m1l-.(hl-h0);
W2 =m2 . (h2 - h0);
W3 =m3 - (h3 -h0);

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

4.5. MoakntiounTb yHMBEpPCarbHble BbIXOAbl PacXOAOMEPOB K KOHTaKTHbIM
konogkam Tennosblyncnutens (puc.Jl.1):

- Bbixog1 NP1 — k KoHTakTHOM Konogke XP6;
- Bbixoa1 NP2 — k koHTakTHOWM konoake XP7;
- Bbixog?2 NP2 — k koHTakTHOM Konogke XP8.
4.6. MNMpeobpasosatenn Temnepatypbl MNT1 1 MNT2 NOAKNOYUTL K KOHTAKT-
HbiM kKonogkam XP1 1 XP2 cooTBETCTBEHHO.

Tabnwuua J1.1

HanmeHoBaHue napameTtpa YcTaHaBnuMBaemoe 3HayeHue

HewTtaTtHasa cutyauua HC1 (dukcupyeTcs B Te4eHWe OTONUTENbHOMO Ce30Ha)

Ycnosue 1 Y1=Y11 & y12

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

Peakuus 1 / HakonneH. cTon *

HewTtaTtHasa cutyauua HC2 (dpukcupyeTtcs B Te4eHWe OTONUTENbHOMO Ce30Ha)

Ycnosue 2 Y2=Y21 & Y22

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

Peakuus 2 / HakonneH. cTon *
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MpoponxeHune Tabnuuybi J1.1

HanmeHoBaHue napameTpa

YcTtaHaBnmMBaemoe 3HadyeHne

HewTtaTHasa cutyauusa HC3 (dbukcmpyeTtcs B TedeH

ne MeXoToMUTENbHOro ce30Ha)

Ycnosue 3 Y3=Y31& Y32

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

Peakuus 3 / HakonneH. cton *

HewTaTHasa cutyauusa HC4 (dbukcmpyeTtcs B TedeH

ne MeXoTOoMUTENbHOro ce30Ha)

Ycnosue 4 Y4 =Y41 & Y42

YcnoBue 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 cutyauuna HC5 (dukcmpyetcs Ans oTobpaxeHnss CMeHbl anroputma **)

YcnoBue 5 Y5 =Y51

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

Peakuunsa 5 / HakonneH. moert

* - MOXeT ObITb YCTAHOBMNEHO APYroe 3Ha4yeHue Mo YCMOTPEHUO MOSb30-

BaTenAd.
*%

arropuTM pacyeTta Tenna ana MexoTto

- NP CMEHe aliropmTMa pacyeTa Tenyia gnda otonmnTeribHoro ce3oHa Ha

nATENIbHOro ce3oHa (I'Ipl/l BbINnos-

HeHun ycnosust Y51) B no3numm 5 3HaAKOMO3ULMOHHOIO KOA4a CUCTEMb
N3MepeHnn wmnHguumpyetcsa cumson «x» (tabn.d.1). MNpu obpaTHon
CMEHe anropuMtma pacdeTta Tenna MHAMKauus CUMBOMa «X» B NO3MUMK

5 npekpalyaeTcs.

NMPUMEYAHWE. Bce HacTpomnku TennoBbIMUCINTENSA BbINOSTHSAOT-

cs B pexxume CEPBUC npu yctaHosne
nape J2 (pnc.)K.2, XK3).
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HHOW NepeMbIYKe Ha KOHTaKTHOM
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