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MpucTpin ons MoaentoBaHHSA NAaCMBHOMO efleMeHTa PO3MOoAiNeHoro TenoBoro BMpobHu4oro ob'ekTa
MICTUTb cymaTop, iHTerpaTop i Tpu 6noka MHOXEHHS Ha MOCTINHUIA KoedilieHT, NPUYOMYy BUXOAOM
NpuUCTpoo € BuUXia iHTerpatopa. CymaTop BMKOHAHO ABOBXOAOBWM 3 OOHWM BXOAoOM "+" i ogHMM
BX04oM "-", KpiM TOro BBEAEHO Le CiM ABOBXOL4OBUX CyMaTopiB 3 O4HMM BXOAOM "+" i 0O4HUM BXO4OM
"-" oAWH OBOBXOAOBMIK cymaTtop 3 ABOMa Bxojamu "+", oOuH LLECTUMBXOOOBUIK CyMaTop 3 BXogamu
"+" OMOK BW3HAYEHHs1 MEHLIOro 3 ABOX 3HayeHb, OMNok 3agjaBaHHS KOHCTaHTM "0" i komyTtatop,
npuyoMy BMXig, NepLLIOro 4BOBXOOOBOr0 cymaTtopa 3'€AHaHui 3 BXOAOM MepLloro 61oka MHOXEHHS Ha
NOCTIHUI KoeilieHT, BMXig nepworo 6noka MHOXEHHS Ha MOCTIMHWMI KoediuieHT 3'egHaHui 3
Apyrum Bxogom "+" ABOBXOOOBOro cymaTopa 3 ABoMa Bxodamu "+", BuXig AKkoro 3'‘egHaHUM 3 BXOAOM
"+" BOCbMOro OBOBXOAOBOro cymatopa 3 ogHuMM Bxogdom "+" i ogHuM Bxogom “-", BMXid BOCbMOro
ABOBXOJOBOrO cymartopa 3 0gHUMM BxodoMm "+" i ogHum Bxogom "-" 3'egHaHuni 3 BXoA4oM Apyroro 6noka
MHOXEHHSI Ha MOCTINHWMIA KOeilieHT, BUXig APYroro Ornoka MHOXEHHS Ha MOCTIMHUIA KoeilieHT

3'eQHaHW 3 BXOAOM iHTerpaTopa, Buxig iHTerpaTopa 3'e¢gHaHWi 3 Bxodom "-" mepLioro, Apyroro,
TPeTboro, 4YeTBepTOoro, M'ATOro, LOCTOro, CbOMOro ABOBXOAOBMX CyMaTtopiB 3 OOHUM BXOAOM "+" i
ofgHuUM Bxogom "-", Opyrum BXxogom Oroka BU3HAYEHHS MEHLIOro 3 [ABOX 3HaYeHb i Opyrum

"KepyoumM" BXOAOM KOMyTaTopa, BUXOAW OpYroro, TPeTboro, YeTBepToro, M'aToro, WOCToro, CbOMOro
JBOBXOLOBMX CymMaTopiB 3 0gHMM BxogoMm "+" i ogHMM Bxogom "-" 3'edHaHi 3 BianoBigHMMK BXo4amu
LeCTMBXOAOBOrO cymartopa 3 Bxodamu "+", Buxig 4€koro 3'egHaHuMW 3 nepwuMm Bxogom "+"
JBOBXOAOBOrO cymartopa 3 ABOMa Bxogamu "+", BuXig TpeTboro 6rnoka MHOXEHHS Ha MOCTIMHUN
KoedilieHT 3'egHaHMi 3 NepwnmM BxogoM Grioka BU3HAYEHHS MEHLLOTO 3 ABOX 3HAY€Hb, BMXig SIKOro
3'eQHaHM 3 NepLnm BXOLOM KOMyTaTopa, Buxig 6roka 3agaBaHHsA KoHCTaHTK "0" 3'egHaHum 3 TpeTim
BXOAOM KOMYyTaTopa, BUXid KomyTaTtopa 3'€4HaHuin 3 BXO4OM "-" BOCbMOro 4BOBXOA0OBOrO cymartopa 3
oAHUM BXxogom "+" i ogHMM Bxodom "-", neplunn BXig NpUCTpoto 3'egHaHuin 3 Bxogom "+" nepLuoro
cymartopa, Apyrvi BXig NpucTpoto 3'eQHaHMI 3 BXOAOM TPETLOro Grioka MHOXEHHSI Ha MOCTINHUMA
KoediuieHT, TpeTin, 4eTBepTUr, N'ATUKN, LWOCTUKA, CbOMW, BOCbMUM BXOAW MPUCTPOID 3'eOHaHI
BignosigHO 3 Bxodamu "+" opyroro, TpeTbOro, YeTBepToro, N'AToro, LWOCTOro, CbOMOro ABOBXOO0BUX
cymatopiB 3 0gHUM BXxofoM "+" i ogHMM BXxo4oMm "-", koedilieHT MHOXEHHSI NnepLloro 6y10ka MHOXEHHS
Ha MOCTINHWI KoeilieHT JOPIBHIOE TEMMONPOBIAHOCTI 060N0OHKK 06'ekTa, KoedilieHT gpyroro 6rnoka
MHOXEHHS Ha MOCTIMHUA KOoeiLiEHT AOPIBHIOE TEMnonpoBigHOCTI NacuBHOrO enemeHTa o6'ekTa,
NOAiNeHi Ha MOro TEMNOEMHICTb, KoemilieHT TpeTboro 6r1oka MHOXEHHSI Ha MOCTIMHWIA KoeilieHT
OOPIBHIOE MUTOMUM BUTPAaTaM TEMNOBOI eHeprii Ha OANHWLIO CUPOBUHMN.

UA 148246 U



UA 148246 U

ra I 7|
- 4 ’ 4 5
— L. & L4 6
] T +
B> +
(&2
D>
E>
F>
G> +

H
H>

15

1

IR

12

)



10

15

20

25

30

35

40

45

50

55

60

UA 148246 U

KopucHa Mofenb HanexuTb 40 aHanoroBnx ob4McnioBanbHUX MaLluH i Moxe ByTn BUKOpUCTaHa B
MOZEMYUX NPUCTPOSAX AN1S TENMOBMX NPOLECIB B pO3MNOAiNeHNX BUpOoOHMUYNX 06'ekTax.

3a aHanor obpaHo mofenb HanoBHeHHs pesepByapy (TeTepuH E.A. MogenvpoBaHue nputoka 1
pacxofa ypOBHS XXMAKOCTU B pe3epByape HedTenepekaynBawLLien ctaHumn/E.A. TeTepuH; Hayy. pyk.
C.B. JleoHoB//CoBpeMeHHbIe TEXHUKA U TEXHONOrMK: cOOpPHUK TpyaoB XXI MexayHapoOHOW Hay4YHOW
KOH(EpPEHUUN CTYOEHTOB, acnNMPaHTOB M MONOAbIX YYeHblX, ToMcK, 5-9 oktabpa 2015 r.. B 2 T. —
Tomck: N3g-Bo TI1Y, 2015. — T. 2. — [C. 82-84].), Aka MICTUTb YOTMPKN ONIOKN MHOXEHHSI Ha MOCTINHUA
KoedilieHT, cymaTop, iHTerpaTop, NpuMYOMY BUXig Mepworo OfoKka MHOXEHHSI Ha MOCTINHUIA
KoedilieHT 3'egHaHMM 3 BxoAoMm "+" cymaTtopa, BuXig AKOro 3'eqHaHWin 3 BXO4OM Apyroro 6noka
MHOXEHHSA Ha MOCTIMHUIN KoedilieHT, BMXig SKOro B CBO 4depry 3'eQHaHW 3 BXOL4OM iHTerpaTopa,
BUXig iHTerpaTtopa 3'egHaHMM 3 MNepluMM BXOAOM Onoka MHOXEHHS, a Buxig 6noka MHOXEeHHS
3'eQHaHWI 3 BXOAOM TPETbOro 6rioka MHOXEHHS1 Ha MOCTIMHUIA KoedilieHT, BUXig sikoro 3'egHaHuin 3
BXogoMm "-" cymaTopa, a Apyruni Bxig 6noka MHOXEHHS NpuegHaHWn OO0 BMXOAY veTBepToro Groka
MHOXEHHS! Ha NOCTINHWUI KoedilieHT.

Heponikamn aHanory € By3bka 06riacTb 3aCTOCYBaHHS, LLIO 3yMOBJIEHE acMMETPIE BXOAB i, K
Hacnigok, HeMOXMMUBICTb 3aCTOCYBaHHSA ANs MOAENtOBaHHA TennoBWX MpoLEeciB B po3nofineHunx
BUPOOHMUNX 00'eKTaXx.

3a Hambnwkunn aHamnor obpaHo 6GasoBuii GNOK Mogeni TEensonpoBigHOCTI B po3nogifieHoMy
o6'exti (M.M. Acagynarun, N.M. Mepwwuin. Cnocobbl MoaennpoBaHUsA pacrnpefeneHHbIX CUCTEM Mpu
cny4varHbIX Bo3gencTBusax. - CoBpemMeHHas Hayka u MHHoBauuu, Bbinyck 1, 2017, c. 27-32). Mogenb
MiCTUTb YoTupm Basosux 6nokn. basosun 6ok NpoTOTMNY MICTUTE CyMaTop, iHTerpaTop i Tpu 6noka
MHOXEHHSA Ha MOCTIHUIA KoediuieHT, Npu4yomMy BMXOAWM NEpLIoro i Apyroro BGMokiB MHOXEHHS Ha
NOCTINHMI KoediuieHT 3'edgHaHi BigNOBIAHO 3 nepwwuMm i ApyrMMm Bxogamm "+" cymartopa, a Moro Buxig
3'egHaHV 3 BXOAOM iHTerpaTtopa, Buxig iHTerpatopa 3'egHaHui 3 BXOAOM TPeTboro 6110ka MHOXEHHS
Ha NOCTINHWMIA KoedilieHT, BMXiO TPeTboro 6rnoka MHOXEHHS Ha MOCTIMHWKA KoediuieHT 3'egHaHui 3
TpeTiMm BXxogom "-" cymartopa, 3Ha4YeHHs1 TEMMOBUX NOTOKIB Bifd CycCigHiXx G6MOKiB NoaalTbCs Ha BXOOu
nepLuoro i Apyroro Gr10KiB MHOXEHHS Ha MOCTINHWUIA KoedilieHT, a BMxoaoMm 6a3zoBoro 6rioka € Buxia
iHTerpartopa.

Heponikamn Hanbnumx4yoro aHanora € By3bka 00nacTb 3aCTOCYBaHHS - BUKITHOYHO ANS NiHIAHUX
O[HOBUMIpHMX OB'EKTIB, @ TaKOX HEMOXITMBICTb BpaxyBaTuM BUTpPaATU TEMSOBOI eHeprii Ha npouec
BUPOOHMLTBA; HM3bKa TOYHICTb, IO 3YMOBJIEHO HEXTYBAHHAM TenyiooOMiHOM 06'ekTa i3 30BHILLHIM
cepeaoBuLLEM.

B ocHoBy KOpMCHOI MoAeni nocTaBneHo 3adayy po3WMpeHHs obrnacTi 3acToCyBaHHSA AnNs
3abe3neyveHHs MOXITMBOCTI MOAENOBaHHSA TEMMOBKX MPOLECIB B PO3MNOAINEeHMX BUPOoOHMYMX 06'ekTax,
BpaxyBaHHS BWTpaT TEMnoBOi eHeprii Ha npouec BMPOOHMLUTBA; NiOBULEHHS TOYHOCTI LUNSAXOM
BpaxyBaHHS TennoobmiHy 06'exTa i3 30BHILLHIM cepegoBuLLEM.

lMocTaBneHa 3agava BUPIWYETHCA TUM, WO B NPUCTPIN ANA MOAENOBaAHHSA NacMBHOIO enemMeHTa
pO3MoAiNeHoro TenmoBoro BUpOOHMYOro 06'ekTa, SKMMA MICTUTb cymaTop, iHTerpaTtop i Tpu Gnoka
MHOXEHHSA Ha MOCTIMHUIN KoedilieHT, NpuYoMy BMUXOOOM NPUCTPOI0 € BUXiO iHTerpartopa, cymaTop
BMKOHaAHO [BOBXOAOBMM 3 OAHMM Bxogom "+" i ogHMM Bxogom "-", a TakoX BBeOeHO Le CiM
ABOBXOLOBUX CymaTopiB 3 OAHWM BXoAoM "+" i ogHMM BXoAoM "-", oOWH OBOBXOAOBMK cymaTop 3
ABOMa Bxodamu "+", oguH 6-BXOJOBUIA cymMaTop 3 Bxogamu "+, 6ok BU3HAYEHHS MEHLLOro 3 OBOX
3Ha4yeHb, ONOK 3agaBaHHA KOHCTaHTW "0" i KomyTaTop, MPUYOMY BUXi4 MNEPLUOro OBOBXOLAOBOMO
cymartopa 3'edHaHui 3 BXOAOM NepLioro 6yoka MHOXEHHS Ha MOCTIMHUIA KoedilieHT, BuXig NepLuoro
Brnoka MHOXEHHS Ha MOCTIVHUI KOeiLieHT 3'eAHaHuin 3 Apyrum BXogom "+" ABOBXOAOBOro cymatopa
3 ABoma Bxogamu "+, BUXig SKOro 3'egHaHuMM 3 BXOAOM "+" BOCbMOro ABOBXOJOBOrO cymartopa 3
O4HWM BXOOOM "+" i OOHUM BXOOOM «-», BUXi BOCbMOro ABOBXOAOBOro cymaTtopa 3 O4HWM BXOOOM
"+" i ogHUM BXOOOM «-» 3'€QHAHMIA 3 BXOOOM Opyroro 650Kka MHOXEHHSI Ha MOCTIHMIA KoeqilieHT,
BMXiO Opyroro 6rnoka MHOXEHHsSI Ha MOCTIMHMI koedilieHT 3'eQHaHUn 3 BXOAOM iHTerpaTopa, BuXig
iHTerpaTopa 3'edHaHuWii 3 BXOAOM "-" MepLuoro, Apyroro, TPeTboro, YeTBepTOoro, M'AToro, LWOCTOro,
CbOMOr0, JBOBXOOOBMX CyMaTopiB 3 OOHUM BXOAOM "+" i OOHMM BXOOOM «-», OPYrMM BXOo4oM Groka
BM3HAUYEHHS MEHLLOro 3 ABOX 3Ha4yeHb i ApYyruM "Kepyouum" BXOAOM KOMyTaTopa, BUXOOU OpYroro,
TPeTbOro, YeTBEpPTOro, N'ATOro, LOCTOro, CbOMOro ABOBXOA4OBMX CymMaTopiB 3 OAHMM BXodom "+" i
OofHMM BXxogom "-" 3'eAHaHi 3 BiANOBIAHMMW BXOO4aMK LLUECTMBXOAOBOrO cymaTopa 3 Bxogamu "+,
BUXig SIKOro 3'eAHaHUn 3 nepunm BXoO4oM "+" OBOBXOAOBOrO cymaTopa 3 ABOMa Bxodamu "+", BUXia
TPEeTbOro 6/10ka MHOXEHHS Ha MOCTINHWIA KoeilieHT 3'eqHaHUI 3 NepLInM BXO4OM Oroka BU3HAYEHHSI
MEHLLIOro 3 ABOX 3HaYeHb, BUXiA SIKOTO 3'€4HaAHUM 3 MepuM BXOAOM KOMyTatopa, Buxig 6Groka
3afaBaHHa KoHcTaHTu "0" 3'egHaHun 3 TpeTiM BXOOOM KOMyTaTopa, BUXid KOomyTaTopa 3'€dHaHui 3
BXOAOM "-" BOCbMOr0 JBOBXOA0OBOrO cymaTtopa 3 OgHUM BXo4oM "+" i ogHMM BXO40M "-", mepLumi BXig
NPUCTPOI0 3'egHaHUn 3 BXoAoM "+" MepLlioro [BOBXOAOBOro cymartopa, ApYyrui BXig NpucCTporo
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3'eQHaHWI 3 BXOAOM TPEeTbOoro 6noka MHOXEHHS Ha MOCTIMHMIA KoedilieHT, TPETIn, YeTBEPTUN, N'ATUNR,
LLIOCTUA, CbOMWUIA, BOCBMUIA BXOAW NPUCTPOIO 3'€dHaHi BiANoBigHO 3 Bxogamu "+" Opyroro, TpeTboro,
YeTBEPTOro, M'ATOro, WOCTOro, CbOMOro [BOBXOAOBMX CymMaTopiB 3 OAHMM BXOAOM "+" i ogHMM
BXOOOM "-", kOedilieHT MHOXEHHS MepLloro 6rioka MHOXEHHSI Ha MOCTIMHUIM KoeiluieHT LOpPiBHIOE
TENnonpoBigHOCTI 060MOHKM 06'ekTa, KoedilieHT agpyroro 6110Kka MHOXEHHS! Ha MOCTINHWUIA KoedilieHT
OOPIBHIOE TENNOMNpPOBIAHOCTI MAaCMBHOIO enemeHTa o6'ekTa, MNOAINEHIN Ha WNOro TEMSIOEMHICTb,
KoedilieHT TpeTboro O10Ka MHOXEHHSI Ha MOCTIMHUA KoedilieHT OOpPIBHIOE MUTOMMM BUTpaTam
TENnoBOIl eHepril Ha OANHULIO CUPOBUHN.

Ha kpecneHHi npeactaBneHo MpPUHLMNOBO CXEMy MPUCTPOK ANA MOAEMBaHHA MNacUBHOIO
enemMeHTa po3nogineHoro TennoBoro BUpoGHUYOro ob6'ekra.

MpucTpin mictutb iHTerpaTop 13, Tpu 6Gnoka MHOXEHHS Ha MNOCTiIMHMK KoedpiuieHT 9, 12 i 14
BignoBigHo, nepwuii 8, apyrun 1, TpeTin 2, yetBepTuin 3 n'aTui 4, wWocTtuin 5, ceomuin 6, BocbMuin 11
OBOBXO[OBI CymaTopu 3 ogHUM BXogoMm "+" i ogHum Bxogom "-", aogoBxogosun cymatop 10 3 aBoma
BXogamu "+", LLeCcTMBXO40BUIA cymaTop 7 3 Bxodamu "+", 6ok BUSHAYEHHA MEHLLOro 3 ABOX 3HAYeHb
15, 6nok 3agaBaHHA KoHcTaHTM "0" 16 i komytaTtop 17, npuyomMy BMXig MEPLUOro OBOBXOAOBOrO
cymaTopa 8 3'egHaHU 3 BXOOOM MNepLlioro 6rioka MHOXEHHsSI Ha MOCTiMHMI KoediuieHT 9, Buxia
nepLuoro 6yoka MHOXEHHSI Ha NOCTiHMIA koedilieHT 9 3'egHaHNn 3 ApYrMM BXOAOM "+" 0BOBXOA0BOIO
cymartopa 3 gsoma Bxogamu "+" 10, Buxig sikoro 3'egHaHUn 3 BXOOOM "+" BOCbMOro ABOBXO4OBOrO
cymartopa 3 ogHuM Bxodom "+" i ogHum Bxogom “-" 11, BUXig BOCbMOro ABOBXOLOBOro cymaTopa 3
ogHMM Bxogom "+" i ogHum Bxogom "-" 11 3'eaHaHMIA 3 BXOOOM ApPYroro 6rioka MHOXEHHS1 Ha
NOCTINHMI KoediuieHT 12, Buxig Apyroro 6rioka MHOXEHHS Ha NOCTINHWMI KoediuieHT 12 3'egHaHun 3
BXOAOM iHTerpatopa 13, Buxig iHTerpatopa 13 3'egHaHui 3 Bxogom "-" nepworo 8, gpyroro 1,
TpeTboro 2, 4yetsepToro 3, N'atoro 4, LWocToro 5, cboMoro 6 ABOBXOAOBMX CyMaToOpIiB 3 OOHVM BXOAOM
"+" i ogHMmM Bxogom "-", ApyrMm BXog4oM 6rioka BU3HAYEHHsI MEHLLOro 3 ABOX 3HadeHb 15 i gpyrum
"kepytoumMm" Bxogom komyTatopa 17, Buxogu gpyroro 1, TpeTboro 2, 4etBepToro 3, n'atoro 4,
wocToro 5, cboMoro 6 ABOBXOOOBUX CyMaTopiB 3 OQHMM BXOAOM "+" i ogHMM BXogom "-" 3'egHaHi 3
BiANOBIOAHMMYW BXO4aMU LLECTUBXOLOBOIO cymaTopa 7, BUXig LWeCTUBXOO40BOro cymatopa 7 3'€aHaHuni
3 MepwmMm BXOAOM «+» OBOBXOAOBOro cymartopa 3 ABoMa Bxogamu «+» 10, Buxig TpeTboro Grioka
MHOXEHHS! Ha MOCTINHUIA koediuieHT 14 3'eQHaHUM 3 NepLUMM BXOAOM Orloka BU3HAYEHHSI MEHLLOIO 3
ABOX 3Ha4yeHb 15, BUXig sikoro 3'eAHaHUM 3 NepwnM BXodom komytatopa 17, Buxig 6noka 3agaBaHHs
KOHCTaHTK "0" 16 3'egHaHumM 3 TpeTiM BXOAoM koMyTaTopa 17, Buxig komytaTtopa 17 3'egHaHunin 3
BXOOOM «-» BOCbMOro ABOBXOAOBOro cymaTopa 3 ogHMM BxogoM "+" i ogHum Bxogom "-" 11, nepumn
Bxig G npucTtpoto 3'egHaHui 3 BxogoM "+ nmepLuoro cymartopa 8, apyrun Bxig H npuctpoto 3'egHaHun
3 BXOOOM TpPeTbOoro 6rioka MHOXEHHSI Ha NOCTiHUI KoediuieHT 14, TpeTin A, yeTtBeptun B, n'atun C,
woctun D, cbomui E, BocbMuii F Bxogm npucTpoto 3'edHaHi BignosigHO 3 Bxogamu "+" gpyroro 1,
TpeTboro 2, 4yetsepToro 3, N'aToro 4, LWocToro 5, CcbomMoro 6 ABOBXOAOBMX CymMaTopiB 3 O4HMM BXOLOM
"+" i ogHum Bxogom "-", Buxogom J npuctpot € Buxig iHTerpatopa 13, KoedilieHT MHOXEHHS
nepworo 6roKka MHOXEHHS1 Ha MOCTiHWUIA koedilieHT 9 AOpiBHIOE TEnnonpoBiAHOCTI 0BOMOHKM
o0'ekta, KoediuieHT Apyroro ©6roka MHOXEHHA Ha MOCTiNHWIA  koedpilieHT 12  OopiBHIOE
TENNONPOBIOHOCTI MacuBHOro enemeHTa o6'ekTa, MNOAINEHIN Ha MOro TENNOEMHICTb, KoedilieHT
TPeTboro Groka MHOXEHHS Ha MOCTINHWIA KoedpilieHT 14 [OopiBHIOE NMUTOMUM BUTpaTamM TennoBoi
eHepril Ha 0QMHMULI0 CUPOBUHM.

MpucTpin Npaukoe Takum YMHOM.

MpucTpin NpusHadyeHMn AN MOOENoBaHHA MNaCUMBHOMO ernemMeHTa po3nogineHoro TennoBoro
BUpobBHMYyoro ob'ekta. Ha Bxoam A-F npucTpolo HagxoAsTb 3HAYEHHs TemnepaTypu OTOYYHUMX
enemMmeHTIiB TpuBuMipHOro ob'ekta. lNMpu MEHLUIN KiNbKOCTI OTOYYHUMX €NeMEHTIB Hes3agdisHi Bxoau
OTOYYHOUMX €eneMeHTIB 3amukaloTbcs Ha Buxig J. Ha Bxig G HagxogouTb 3HayYeHHA TemnepaTtypu
30BHILLHLOrO CepefoBMLla. FAKWO MAcCMBHOIO €reMeHTa POo3MOAiNeHOro TEMSOBOro BUPOOHUYOro
o6'ekTa He Mexye i3 30BHiWHIM cepepoBuwem, To Bxig G 3'egHyeTbca 3 Buxogom J. Ha Bxig H
HaAX0OMTb 3HAYEeHHS! KINbKOCTI BXiOHOI CUPOBMHMW. SAKWO BXiAHA CUMPOBMHA HE HaAXoauTb A0
NnacuBHOrO enemMeHTa po3nofdineHoro TennoBoro BMpobHuyoro ob'ekta, To Ha Bxig H nogaeTtbcs
3Ha4yeHHs "0".

CTtaH macuMBHOroO efnleMeHTa PO3MOAINEHOro TEMNMOBOro BUPOBGHUYOro 06'ekTa XapaKTepusyeTbes
3Ha4YeHHAM Ha Buxopfi J, KU NnpuegHaHUn Ao Buxony iHTerpaTopa 13, i JOPIBHIOE NOro Temneparypi
To. Temnepatypa To 3MIHIOETBCSA B pes3ynbTaTi HakoMUYeHHs Tenna Q B MacMBHOMY €neMeHTI
po3noineHoro TennoBoro BMpobHuyoro ob'ekta

Q Zj‘ﬂ i(Tu —T0)+kl(T%—TO)—min(ksx,TO) dt
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ae Ti - TemnepaTypy OTOYYHOUMX €fEMEHTIB PO3MNoAineHoro TennoBoro BUpobHn4oro o6'ekta; Tac -
TeMnepaTypa 30BHILLHBOrO cepefoBULLa; X - KINbKICTb CMPOBUMHU; A - TENMONPOBIAHICTE cepefoBULLa
pO3MnoAineHoro TensoBoro BUPoOOHMYoro ob'ekta; ki - TennonpoBigHICTb OBONOHKM PO3MNOAiNeHoro
TENNOBOro BMPOGHMYOro 00'eKTa, sika BiJOKPEMIIIOE MOro Bif 30BHILUHLOrO cepefoBuLla; ks - nuTomi
BUTPaTKN TENSIOBOI eHepril Ha OOUHULII0 CUPOBUHW.

@yHKUiI0O HaAKONMYEHHS BUKOHYE iHTerpaTop 13. 3HayeHHA TemnepaTypu NacuBHOIO efleMeHTa
PO3MOAINEeHOro TENIOBOro BUPobHUYOro ob'ekta Ha BMXogi iHTerpaTtopa 13

1 tf 6 .
T, :EQz kZI Z(Ti _TO)+kl(T3c _To)_mm(kSX’TO) dt
0

i=1

Ae C - TENMOEMHICTb MaCMBHOIO efnemMeHTa po3noaineHoro TennoBoro BUPOOGHMYOro ob'ekTa,

A
k2 :E

. . T T, ; :

Cymatopu 1-6 po3paxoByloTb pi3HULI TemnepaTtyp ( ! 0) erneMeHTa, KU MOAEMETLCS, |

(f? roqv_i3< )eJ'IeMGHTiB. Lli pisHuui HagxogoaTe Ha Bxoam 6 cymaTtopa 7, AKMM OBYUCIIOE 3HAYEHHSs
i~ o

i=1 CymaTtop 8 ob6umcnioe pisHMLUIO TemnepaTyp €eneMeHTa, SKAA MOAENETLCH, |

30BHILLHbLOIO cepegoBuLLa (T“' TO). Mepwnin 61O0K MHOXEHHS HA NOCTIMHUI KOeILIEHT 9 MHOXUTb
pi3HMUIO TemnepaTyp Ha TENnonpoBigHICTL OOOMOHKM PO3MOAINEHOro TEMNSIoBOro BUPOBHMYOro
00'ekTa, pe3ynbTaToM YOro € 3Ha4YeHHs1 TEMMOBOro NOTOKy Yepe3 06onoHky. Cymatop 10 niacymoBye
NOTOKM TENNOOBMIHY 3 CyCiAHIMM eneMeHTaMu i 30BHILLHIM CEpeaoBULLEM.

TpeTin 6NOK MHOXEHHS Ha MOCTINHUIA KoeilieHT 14 MHOXWUTb 3HaYEHHS KiNbKOCTI CUPOBWHU, sika
HaOX0AMTb OO0 NACMBHONO erieMeHTa pOo3MOoAiNeHoro TenfoBoro BMPOOHUYOro ob'ekta B OAUHWULIIO
yacy, Ha ks - nuToMi BUTpaTK TENMOBOI eHeprii Ha OAUHWLID CUPOBUHU. PesynbTatoM € HeobXxigHun
Ana BMpOOHMUTBA TennoBUA NOTiK. BNok Bu3HaYeHHA MeHLWOoro 3 ABOX 3HaydeHb 15 nopiBHIOE
HeobOXigHWA Onsi BUPOOHMUTBA TENSOBWUMA MOTIK, 3HAYEHHS SIKOTO HAOXOAWUTb Ha nepLuinin BXig 3
HasiBHUM TEMSOBMM MOTOKOM, 3HAYEHHSI SIKOTO HAOXOAMTb Ha APYrui BXid, i Ha Buxodi 6noka 15
OTPUMYEMO MEHLLE 3 ABOX 3HAYEHb.

Cymatop 11 nigpaxoBye 3aranbHU GanaHC TENroBMX MOTOKIB, SKi HAAXOAATb Bid OTOYYHOYMX
€eneMeHTIB, Bid 30BHILUHLOIO CcepefoBuWa i BUTpayarTbCad Ha BUPOOHMUTBO. MHOXEHHSIM Ha
NoCTIMHMI KoedilieHT k2 y 3a gonomoroto Apyroro 6510ka MHOXEHHSA Ha MOCTINHWUI KoedilieHT 12
BPaxOBYIOTbCSA TEMMOMNPOBIAHICTL CepefoBULLIa PO3MOAINEHOro TEMMOBOro BUPOOHUYOro ob'ekta i
TENMOEMHICTb MACUBHOIO efieMeHTa po3noaineHoro TennoBoro BUpobHn4oro ob'exkra.

KomyTtaTtop 17 3abesnedye HynbOBi NOYATKOBI YMOBM MOAESNOBAHHS, siKi 3adatoTbcst 6nokom 16
3aaaBaHHA KoHcTaHTn "0".

®OPMYIJIA KOPUCHOI MOLENI

MpucTpinn ans MmogentoBaHHS NAcUBHOIO enieMeHTa Po3MnofineHoro TennoBoro BUpOOHMYOro 06'ekTa,
AKAA MICTUTb cymaTop, iHTerpatop i Tpu ©Onoka MHOXEHHSI Ha MNOCTIMHWMIA KoedilieHT, npuyomy
BMXOOOM TMPUCTPOIO € BUXiA IHTerpatopa, SKUA BiAPI3HAETbLCA TUM, WO CyMaTop BWKOHAHO
ABOBXOAOBUM 3 OOHMUM Bxogom "+" i ogHMM Bxogom "-", KpiM TOro BBeAEHO e CiM OBOBXOLOBMX
cymaTopiB 3 ogHMM Bxodom "+" i ogHUM BxogoM "-", oAuH ABOBXOLOBWIA CyMaTop 3 ABOMa BXxodamu
"+" OQMH LIECTUBXOO0BUIA CyMaTop 3 BXxogamu "+", 6Grok BU3HaYEHHs1 MEHLLOro 3 ABOX 3HaYeHb, 6ok
3agaBaHHs KOHCTaHTK "0" | koMyTaTOp, NPMYOMY BUXig NepLIOro ABOBXOAOBOro cymaTtopa 3'eqHaHum 3
BXOAOM neploro 6510ka MHOXEHHSI Ha MOCTIMHMI KoedilieHT, BMXig neplioro 6roka MHOXEHHSA Ha
NOCTINHUIN KoediuieHT 3'edHaHnin 3 ApyruM BXo4oMm "+" OBOBXOOOBOro CcymaTopa 3 ABOMa BXodamu
"+", BUXig SKoro 3'egHaHui 3 BXo4oM "+" BOCbMOro ABOBXOAOBOrO cymaropa 3 OgHUM Bxogom "+" i
OA4HWM BXogom "-", BUXig BOCbMOro ABOBXOAOBOro cymaTtopa 3 ogHuMm Bxogom "+" i ogHMMm Bxogom "-"
3'egHaHMA 3 BXOOOM Apyroro 6rnoka MHOXEHHSI Ha MOCTIMHWMA koedpiuieHT, Buxig apyroro 6noka
MHOXEHHS Ha NOCTINHUIA KoedilieHT 3'eaHaHnn 3 BXOAOM iHTerpatopa, Buxig iHterpatopa 3'eaHaHunin 3
BxogoM "-" nepLuoro, Apyroro, TPeTbOro, 4YeTBepToro, N'ATOro, LUOCTOrO, CbOMOrO [ABOBXOOOBUX
cymaTopiB 3 ogHMM Bxogom "+" i ogHMMm Bxogom "-", ApyrMM BXoAoM Groka BUM3HAYEHHS MEHLIOro 3
OBOX 3HayeHb i apyrum "kepyroumm" BXOOOM KOMyTaTopa, BUXOAW OpYroro, TpeTboro, YeTBepToro,
n'aToro, WOCTOro, CbOMOro ABOBXOA0BMX CyMaTopiB 3 0AHUM BxodoMm "+" i ogHUM BxoAoM "-" 3'eaHaHi
3 BiANOBIAHUMW BXOA4aMu LLECTUBXOOOBOrO cymaTopa 3 Bxogamu "+", Buxig skoro 3'egHaHuin 3
nepwumMm BxogoM "+" OBOBXOAOBOrO cymartopa 3 ABOMa Bxogamu "+", Buxig TpeTboro 6roka
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MHOXEHHSA Ha MOCTINHUIA KoedilieHT 3'€eaHaHun 3 nepluMMm BXoOoM Oroka BU3HAYEHHS MEHLLOro 3
OBOX 3HayeHb, BMXig sKOro 3'€gHaHUM 3 nepluvMMm BXOOOM KOMyTatopa, Buxig Gnoka 3agaBaHHSA
KOHCTaHTK "0" 3'egHaHMi 3 TpeTiM BXOO4OM KOMyTaTtopa, BUXig KomyTtatopa 3'egHaHui 3 Bxogom "-"
BOCbMOrO [BOBXOA0OBOrO cymaropa 3 ogHuM Bxogom "+" i ogHMM Bxogom "-", nepLumi BXig NpucTpoto
3'egHaHMi 3 BXogoM "+" nepLlioro cymaropa, Apyruim BXig npUCTpolo 3'egHaHuMin 3 BXOAOM TPEeTbOro
Oroka MHOXEHHs1 Ha MOCTINHUIA KoedilieHT, TPeTiA, YeTBepTU, N'ATUA, LUOCTUN, CbOMWUA, BOCbMUN
BXOAW NPUCTPOIO0 3'egHaHi BignoBigHO 3 Bxogamu "+" Opyroro, TPeTbOro, 4YeTBepTOro, N'ATOro,
LLIOCTOro, CbOMOro OBOBXOAOBMX CymMaTtopiB 3 OogHMM Bxogom "+" i ogHum Bxogom "-", koediuieHT
MHOXEHHSA nepLlioro 65oka MHOXEHHA Ha MOCTIMHUA  KoediLieHT [OPIiBHIOE TENMonpoBigHOCTI
o6onoHkn o6'ekTa, koediuieHT Apyroro ©Onoka MHOXEHHSI Ha MOCTIMHWMI koedpilieHT AopiBHIOE
TENnonpoBigHOCTI MacMBHOrO enemeHta o0'ekTa, MOAINEHIN Ha WNOro TEMNOEMHICTb, KoedilieHT
TPEeTbOro 6roka MHOXEHHSI Ha NOCTIHMIA KOeIUiEHT JOPIBHIOE MUTOMUM BUTpaTam TENMOBOi eHepril
Ha OAMHULIIO CUPOBUHM.
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