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THOOPMAIIMHA TEXHOJIOTIIS OIIHIOBAHHS
TEINJIOMACOOBMIHHOI'O IIPOLECY

B cratTi npomoHyeThes iHPOpMAITiifHa TEXHOJOTIS TS aHATI3Y Ta OLiHFOBAHHS B3a€MOIIOB'-
S32HOTO i B3a€MOOOYMOBIIEHOTO TETUIOMAacOOOMIHHOTO MPOLIECY Y CKIIaaHil cuctemi. OaHOMaH-
ITHWI M AX1T 10 pO3TIISI LY TETUTOMacoOOMiHHOTO TIpoIiecy y Oyab-sKiit crcTemi 3a0e3meuyeThes
MoOYI0BOIO PO3PAXYHKOBOI CTPYKTYPH MPOLECY i 00'€KTHO-OPiEHTOBAaHUM MiJXOIOM J10 iforo
MPOEKTYBaHHS.

1. IloctanoBKa mpodiaeMu

3ajgaua aHasi3y Ta OLiHIOBaHHS TEIIOMacOOOMiIHHOTO MPOLIECY € JOCUTh aKTYaJIbHOIO, OCKiJIb-
KM TETJIOMAcOOOMIH CIIOCTEPiracThes B HAWPI3HOMAHITHIIINX CKITaJHUX CUCTEMaX PiZHOTo (yHK-
LiOHATbHO-KOHCTPYKTUBHOTO BUKOHAHHS i Pi3HOIO NPU3HAYEHHs, a Bill OpraHizaii [boro npouecy
3aIeKHUTh e(PeKTUBHICTh pOOOTH BIAMOBIAHUX cucTeM. CaM TeIIOMacOOOMIHHMI MPOLIEC TEX €
CKJIQJTHOIO CUCTEMOIO, OCKIJIbKH, SIK MPABWUIIO, € B3a€MOTIOB'13aHHUM 1 B3a€MOOOYMOBIICHUM, X0Ua B
KOXXHOMY €JIeMEeHTi Mae CBOi xapakTepHi ocoOnuBocti. J[s aHamizy Ta OI[iHFOBaHHS TaKOTrO
npoliecy He 00ilTHCS 6e3 MaTeMaTHYHOTO MOJIEIFOBAHHS 3 BUKOPUCTAHHSAM CydacHHX iH(hopma-
LIIMHUX TEXHOJIOT .

2. AHAJi3 cydyacHHX HiAXOAiB [0 aHAJI3y TemJI0MacOOOMIHHOIO Mpolecy

Amnaniz mojieneit, METO/IIB Ta iHpopMalLli HHUX TEXHOJIOTIH, IKi BAKOPUCTOBYIOTHCS JIJISI OLIHIO-
BaHHS TEIIOMAacOOOMiHY Y KOHKPETHHX MpPEJIMETHUX 00JacTsAX MoKasye, 110, He3BaKal4n Ha
HIMPOKY PO3MAITICTh MiJIXO/1iB, HA CbOTOJIHI HEMAaE MOJIEIICH, Ki O pO3TJisIalii B3aEMOTIOB'I3aHHI
i B3a€MOOOYMOBJICHUI TeMIOMacooOMIHHMI Mpolec Y Beil ckiaaHiid cucteMi. Posrnsaatorees
mpouecy abo B OKpeMHUX eJIeMeHTaX cUcTeMu, a0 y HalMpOCTiLlii MOCTaHOBLI.

3. Bukjaa oCHOBHOTO MaTtepianxy JOCTiT:KeHHS

TennomacooOMiHHMH TpoLieC y CKIIAAHIH CUCTEMI OAAETHCS Y BUTTIANI PO3PaXyHKOBOT i€papx-
1YHOT CTPYKTYpPH, HAMHWKUYMM PiBHEM SKOI € eJleMeHTapHHii eeMeHT. EnemMeHTapHuM € oJlHO-
pigHMi 3a TerIoQi3MYHUMH Ta KOHCTPYKTUBHHMM MapamMeTpaMH eJIeMEeHT, TOOTO eleMEeHT, Y
SIKOMY CIIOCTEPIraeTbcst OMHOPIJHUHN TETUIOBUI NpoLieC (TEMIONPOBiAHICTh, KOHBEKTUBHHI TEMJI0-
0OMiH UM MPOMEHEBE BUITPOMiHIOBaHHS ). Taka CTpyKTypa J03BOJISIE PO3TJISIATH 3 €IMHUX MO3UILIIN
OyIb-IKUil TeroMacooOMiHHUI Npollec y CKIIaHIM crcTeMi, a B3aEMOIIOB'sI3aHUM i B3a€MOO0OY-
MOBJICHHH TETUIOMAacOOOMIHHHMH PeXXUM y BCIl CHCTEMi 3BOAMTH 10 PEKUMY B €lIEMEHTapHUX
eJIeMEeHTaX, Y3ro/KYIoUH 1X BiJINOBIAHUMH KpaliloBUMH yMoBaMHu [ 1].

[Ipu dopmynroBaHHi MaTeMaTH4HOT MOAENi Temjomnepeaayi uepe3 OaraTolapoBy TBEpAY
KOHCTPYKIIIFO BBOXKAETHCS, 110 [2]:

- TEMUTOTEXHIYHI XapaKTepUCTHUKHN MaTepialliB LIapiB HE 3anexarb Bifl BOJIOTOCTi i TeMIlepaTypy
Marepiainy;

- TeMIepaTypHe MoJie KOHCTPYKLIi € TPUBUMIPHMM i HECTaLliOHAPHNM;

- TeTIonepeaaya yepe3 KOHCTPYKLIto BigOyBaeTbcs 3a paXyHOK TEIUIONPOBiJHOCTI;

- Ha MeXaX MDK UIapaMu 3JIHCHIOETbCS ifeabHUN TEIUIOBUM KOHTaKT (FpaHWUuHi YMOBHU
YETBEPOro pojy);

- BCepeIMHI KOHCTPYKLIT MOKe BUUTATHCS Y TIOTIMHATHCS TETLIO.

[Tpu uux yMoBax TeIUIONPOBIIHICTh KOHCTPYKLIT MPH HECTALIOHAPHOMY PEIKUMI OMUCYETHCS
HeJiHIHHUM TUdepeHiaIbHAM PIBHAHHAM JIPYTOro MOPSIKY Y YACTHHHUX MOXiJHUX:
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['panunuHi yMOBHM MoJatoThes y BUMIIAAI TEMIIEPATYPH Ha MOBEPXHi:
T=T7@), )
a00 KOHBEKTHBHOT'O TeTI00OMiHY:
ﬂ(iT(x zt)jl +A iT(x ), +4 (ET(‘C zt))l +
X 8x 9y> b X y ay b y’ bl y 'z aZ v y’ Bl z

+a(T(x9yazat)_TC) =0

) 3)

e Ay, Ay, A - KoediLieHTH TEIIONpPOBIAHOCTI, BIAMOBIIHO, B HAPAMKY OCeil KOOPAMHAT; o -
Koe(iLlieHT TermI000MiHy; 7, - TeMIepaTypa HaBKOJIHMIIHBOTO cepeoBua; 7(x,y,z,t) - TeMIe-
paTypa Ha TOBEPXHi; {, - IHTEHCHBHICTb pP-ro jxkepena (CTOKy) Temnia; ¢, £ - BIAMOBIIHO

MUTOMA TETUIOEMHICTB i UTBHICTE MaTepiastiB wapis oropoxi; /x./y./- - HanpaBisIO4i KOCHHYCH

BEKTOpa HOpMaJli 1O MOBEPXHi.
OxpemMHM BHIAIKOM PO3TJIsiLyBaHOT MOJIElTi € OZTHOBUMipHA MOZIENb Y HAaMPSIMKY Bill BHYTpiLl-
HBOI 10 30BHIIIHBOT TOBEPXOHb:

c QT(Z t)=£ﬂ iT(z 1) +§:
R C S A )

Braxkaemo, 1110 cy1iJibHE cepeOBHUIIIE B MPUMIlLIeHHI Oy TiBIi € IBOXKOMIIOHEHTHOKO NAPOTIOBi-
TPSHOIO CYMIILIIIIFO, a PYX LIET CYMIll € MATIOUIBUJIKICHAM TYPOYJICHTHUM MPH HASBHOCTI BHYTPILITHIX
JOKepes i CTOKIB MacH, iMITyJibCy Ta eHeprii. Toai cucTtema BH3HA4YarOUMX PiBHSHB OXOIUTIOE
piBHSIHHS OallaHCy MacH, KiIBKOCTI pyXy i eHeprii Jjs cyMilli B LIJIOMY, a TaKOXK PiBHSHHS
MepeHeCeHHs BOAsHOro napy [3].

MogentoBaHHs TypOyJeHTHOCTI BUKOHY€EThCS HAa ocHOBI SST-mMoneni MeHtepa.

B nopanbimoMy piBHSHHS TETIOMacooOMiHY BUKOPHCTOBYIOThCS B iHTerpanbHiid gopmi. Li
PiBHSHHS MAlOTh BUIJISA:

jpdV+§pUdS zde+z§m,dS )
i=1 =18
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Mogens TypOyaeHTHOCTI MeHTepa, 3anucaHa B TepMmiHax k (kiHeTnuHa eHepris TypOyJieHT-
HOCTi) i @ (TMUTOMA MIBUJIKICTS ii TUCHUMALLT), B IHTerpaibHiil hopMi Ma€e BUTIISL:
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OkpeMUM BUMAJKOM PO3MIISHYTOI € KBasicTamioHapHa MOJelb. 3TiHO 3 i€ MOJCIUTIO,
BBA)KAETHCS, LIO MTAPaMETPH MapOTOBITPSHOT CYMillli 3MIHIOIOTBCS 3 4aCOM, aJie He 3MiHIOIOThCS B
npocTtopi. B 11boMy BHMaaKy MaTeMaTuuHa MOJEIb Ma€ BUIJISL:

I Iy _  _
[Lay =3 mav + 3 §mdS (14)
v dt i=1 i=1§
K1 Ky . _
e, dpT) ., _ [Ya gy o3 [qeav + Y §q,dS , (15)
7 dt yodt k=1y" k=13
d I In __ _
[PVav =3 [myyaV +3 §miyydS (16)
v dt i=ly i=1§

TyT p - WiNBHICTB; ¢, - MMUTOMA TEINIOEMHICTh CyMillli MpH cTaiomy o0'emi; S,V - mora
MOBEPXHi 1 00'eM pO3rNIAIyBaHOTO €JIEMEHTa; ¢ - LIINbHICTL MOTOKY TeIUla, O HAAXOIUTb A0
eJIeMeHTy (3aJTUIlaEe eJIeMEeHT).

Mix aBoma TBEpOUMHM TilaMH 3 Pi3HUMH TeMmIeparypamu BigOyBaeTbcs B3a€MHHUNH OOMiH
TEIUTOTOIO 32 JONIOMOT OO BUMPOMiHIOBaHHSI. TemIoBuii MOTIK, 1110 MePeX0oaAnTb BiJ OibLI HArpiTO-
TO TiJIa 10 MEHII HarpiToOro 3a J0MOMOTOI0 BUTIPOMIHIOBAaHHS, BU3HAYAETHCS 3 PIBHSIHHS:

4 4
_ L) (I
On=Ciafr (100) (100) ?, (7)

ne Cj_, -KoedilieHT B3aeMHOTO BUIIPOMIHIOBAHHS; F - IUI0LLA MOBEPXHi BUMIPOMiHIOBaHHSL; 7,7,
- abCoMIOTHI TeMIepaTypH MOBEPXOHb OiNIbII HArPiTOro i MEHLI HArpiToro Til;, ¢ - cepeaHii
KyTOBHi1 KoeillieHT.

IcHye unMano cucTeM pizHOTo XapakTepy, B AKUX CIIOCTEPIraloThCs CKIIa/IHI B3a€MOTIOB'I3aHi
i B3aeMOOOYMOBJICHI Pi3Hi 32 CBOEIO MPUPOIOI0 TEIIOMacoOoOMiHHI mpotecH. CTUKYBaHHS X
nporeciB, TOOTO 3aJaHHS KPaliOBUX YMOB, € HETIPOCTOIO 3a/1a4elo.

Bupiwmtu 1o npobaeMy NponoHyeTbCsl BBEISHHIM y3arajJbHEHUX KpaHOBUX YMOB, Mif SIKUMA
PO3YMI€TBCSI CYKYITHICTh KpalHOBHUX YMOB, 33JJaHHX Y HAUMPOCTIIIOMY BUIJISI, | HECTAl[iOHAPHUX
TOUKOBHX, MOBEPXHEBHUX 1 00'€eMHHUX JKepeJ i CTOKIB MacH, iMITyJIbCY Ta €HEPrii, SIKi IPUMHUKaIOTh
JIO TIEBHOT I'PaHMUIII UM PO3MOPOLICHI Y JOCTilxKyBaHOMY TipocTopi. Lle 1o3Bosse 3anaBaTu kpaioBi
YMOBH Y HAUITPOCTILIIOMY BUTJISII, @ peaibHi B3aEMO/IiT pealbHUX MPOLICCiB OJABATH JKepellaMU
i cTokaMM BiAMoBiAHOI cyOctaHuii. OTxke, 3a0e3neuyeTbess OJHOMAHITHE CTUKYBaHHS Pi3HUX
TETIOMacOOOMIHHHX MPOLECIB, SIKi CIIOCTEPIraloThCs B €lIeMEHTaX CKIIaJHOI CUCTEMHU.

Bu3HaueHHs iHTEHCUBHOCTI JKEPE i CTOKIB €Heprii, MacH Ta IMITyJIbCy, SIKi € CKIIaJIOBUMH y3arajibHe-
HUX KpaHOBHX YMOB, IPYHTYEThCS HA (Pi3HUHIl CYTi KOHKPETHOTO TETIOMacOOOMIHHOTO MpoLIecy.

Hexali yepe3 rpaHp 4M ii yacTHHY €JEMEHTApHOTO EIEeMEHTY TOJA€ThCs MapOIOBITPSIHA
CyMilll MeBHOT KOHLEHTpaLii, IibHOCTI i TemnepaTypH. B Takomy Bunaaxy OyaeMo BBaXKaTH, IO
Ha BCiil rpaHi 3a/1a€ThCs yMOBA MPUIMMIAHHS | HEPOHUKHEHHS, a JI0 TPpaHi uM ii YaCTHHU IPUMHUKA€e
MOBEPXHEBE JKEPENIO MaCcH CyMillli, IMITyJbCY, €Heprii Ta MacH BOASHOTO Napy.

Bynemo BBaXkaTH, 1110 MApOMOBITPSIHA CYMilll, IKa HaJIXO/IUTh, € iZiealbHUM ra3oM, a 1 Tern-
JIOEMHICTb He 3aJIeKUTh BiJ Temneparypu. Toai Ha ocHOBI piBHsIHHS bepHyiti i piBHsIHHS aniabaTu
3HAXOAMMO BUPa3M s WBUAKOCTI CTPYMEHS 1 TeMIepaTypH:
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Tyt Ti, P - NOKaJbHI 3HAYEHHS TEMIMEPATypH i TUCKY Y PO3IJIsIyBaHOMY MaporoBiTPIHOMY

NpPOCTOpIi; k - MOKA3HUK afiabdatu; P, - TUCK Y MPHIIETTIOMY €JIEMEHTI; € p» M - TETNIOEMHICTh IPH

CTaJloMy THMCKY i IMHaMiuHWHA koeQilieHT B'a3kocTi. YacTka BOASHOro mapy napomoBiTpsSHOT
CyMillIi, 110 MOJIA€ThCS B PO3TJISyBaHNH €JIEMEHT, BBXKAETHCS PIBHOIO BIIMOBIAHOMY TapaMeTpy
y MPUJIETJIOMY €IEMEHTI.

OTxe, iIHTEHCUBHOCTI JKeped Taki:

P

- IHTEHCUBHICTb Jpkepesa MacH - i = RT, S

. _ b
- IHTEHCUBHICTB JKepena iMIyJbey - /i = _RT2 V2,

; ; ; q—P2 V%+cT c,=¢c,—R
- IHTEHCUBHICTH JiKepesia eHeprii - 4i RT,| 2 vi2 & =¢p ;

. . __12
- IHTEHCUBHICTb JIkepesia BOASHOrO napy - "yi = RT, Yy

Tyt R - yHiBepcanbHa ra3zosa craina.

Jlxepenamu (CTOKaMK) eHepril MOAAEThCs HAXOKESHHS TETIa BiJi COHSYHOT paialil, mryd-
HOT'O OCBITJICHHS, TETUTOBU/IIIEHHS BiJl JIFO/Ie# Ta CUCTEM OnaJieHHs. 3HaXO/PKeHHS IHTEeHCUBHOCTI
JoKepesia (CTOKY) eHepril B LIbOMY BHIIAJIKy BUKOHYETBCS 32 3arajbHONPUAHATHMH METOTUKAMH.

JIns po3B's3yBaHHS 3a/1a4i TEIUIONPOBIIHOCTI B 0araToimapoBiii CTiHIlI BAKOPUCTOBYETHCS MOJIH-
(hikoBaHMii MeTOJ CKiHUeHMX elieMeHTIB [2]. Moaudikaliis CTOCYeThCS BBEJCHHS JBOX THIIIB
CKIHUCHHMX €JIEMEHTIB: OJTHOPITHUX i HeoAHOPinHUX. OTHOPI/IHI €IeMEHTH MalOTh MPABUITLHY T'e0-
MeTpryHy GopMy (MPSMOKYTHHIA Tapasiesierine,T) i3 HarpapJsSlOYUMH, NapaieTbHAMU OCSIM KOOP/IU-
HAT, | OJTHOPIHUIA CKITaJ, 1110 B IAHOMY BHIIAJIKY 03HAYAE CTATICTh KoeillieHTa TeruIONpoBiTHOCTI B
eneMeHTi. DyHKUT POpMHU U151 OTHOPIHUX CIIEMEHTIB BiIIIYKY€EThCS Y BUIIISII TPATIHIHHUX (QyHKIIIH.

HeonHopiaHi eneMeHTH MiCTATb TOHKI LIapH, Ha MeKaX SKUX Koe(ilieHT TermIonpoBiAHOCTI
ICTOTHO 3MIHIOEThCS. J711 HEOTHOPITHUX €JIEMEHTIB P YMOBI, 1110 KoeilliEHT TETIONPOBIHOCTI
€ KYCKOBO-CTAJIMM i LIyKaHa QYHKLisl GOPMHU 3MiHIOETbCS TiIbKK B HATIPSIMKY, EPHEHAUKYJISPHO-
My TOHKOMY [apy (po3TallyBaHHS 1Iapy B eJIeMeHTI Moxke OyTH NOBITbHUM), GyHKIisS Gopmu
BUOMPAETHCS KYCKOBO-JTIHIHOIO i 3HAXOJUTHCS 3 YMOBH BiITBOPEHHS TOYHOTO PO3B'S3KY OJTHOBH-
MipHOTO CTalliOHAPHOTO PIBHSHHS TEIUIOMPOBIAHOCTI y cKiHUeHOMY efieMeHTi. Taka QyHKuis
(hopmH Mae BUTTIS:

O
nl(;, #‘,]:2...;4—1, N, =0
YL ) (20)
i=1 4

NIZI;NJZN]'_I—

PiBHSHHS TETUIONPOBIAHOCTI 32 YMOBM CTal[iOHAPHOCTI i3 3aJJaHUMKU TPAaHUYHUMH YMOBaMH
3aIMUCy€eThCs Y BUTIISI (PYHKITIOHATY:
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Minimizauis QyHkiioHany 3iCHIOETbCS HA MHOXKUHI BY3JIOBHX 3HauUeHb Temnepatypu {7} .
Jlns po3rnsmyBaHoi 3agaui 3amicts yHKuii T B yciit o01acTi po3rnsacThess MHOKWUHA QYHKIIIN
7(e) , BU3HAUCHA Ha OKPEMHX CKiIHUSHHX eJleMeHTax. Y [IbOMY BUITAJIKy iHTerpaju po30HUBarOThCS

Ha iHTeraJ'[I/I MO OKPEMHUX CJIEMCHTAax.
B pe3ynLTaTi paay nepe€TBOPEHL OTPUMYEMO TaKE MAaTPUYHE piBHS[HHS[Z

[K1{T} = {F}, 22)

Je [K] - rnobabHa MaTpylLIs TETUIONPOBIHOCTI, {F} - M00ANbHUN BEKTOP HABAHTKEHHS CIIEMEHTIB.

JloTprMYIOYHCH MPOLIEAYPH METOY CKiIHUCHHHUX €JIeMEHTIB Ha OCHOBI MeToay ["anbopkiHa B
crabkomy (popMyJIFOBaHHI, OJICPIKYEMO TaKe MaTpUUHE PIBHSAHHS ISl HECTAL[IOHAPHOTO PiBHSHHS
TETUIONPOBIIHOCTI:

[CI%AK]{THF}, (23)

ne [C] - matpuus aeMiidyBaHHs, sKa BpaXOBY€E 3MiHy TeMIepaTypH B 4Yaci.

Jlns po3B's3yBaHHs 3a/1a4i MPO KOHBEKTUBHUI TEMIOOOMiH BUKOPUCTOBYETHCS METOJI CKiHYe-
Hux 00'emiB. [Ipu LbOMyY anpokcuMallis MOBEPXHEBOTO IHTErpajly I'PYHTYETbCS Ha MPUITYLIEHH|
cTanocTi MmigiHTerpabHOl GYHKIIT HA BCiii TIOBEpXHI PO3TJsAyBaHOT TpaHi, a 00'€MHOro - Ha
cTajiocTi migiHTerpaibHOi (yHKuUii B ycboMy 00'eMi ckiHueHoro ob6'emy. [loxigHa 3a uacom
arpoOKCUMY€EThCS CKIHUEHOIO pi3HMIeI0 «Briepeny. OmepKyeTbes siBHA pizHHIIEBAa cxema [3].
Bona criiika npy BUKOHAHHI YMOBH:

2
dt<@
2

el (24)
U

X

CTaH KOXXHOTO €JIeMEHTapHOTrO €JEeMEHTY CTPYKTYpH CHCTEMH TerjoMacooOMiHy BW3Ha-
YyaeThcs BHYTPILIHIMU MpoLiecaMu, BiIoOpakeHMMH B cyOMOJIeNi, i BILTMBAMU HA HbOTO THIIUX
€JIeMEHTapPHUX CJICMEHTIB.

V3araspHeHa iHpoOpMalis Mpo HasBHICTH BIUTUBY AJISI KOXKHOTO €JIEMEHTapHOTO eJIEMEHTY
MOJIAETHCS MATPHILICIO MIXKEJIEMEHTHHUX BIUTMBIB. 3HAYCHHS eJIeMEHTa B MATPHILI, 110 JTOPIBHIOE 1,
po3MillleHe Y pSIKOBI 3 iMEHeM i i Yy CTOBITYMKOBI 3 iMeHeM k, 03Hayae, 110 eJeMeHTapHHA
€JIeMEeHT 3 IMEHEeM i 3a3Ha€ BIUIMBY 3 OOKY €JIeMEHTapHOIO eJIEMEHTY CUCTEMH 3 iMeHeM K, a
SKILO LeH eneMeHT JopiBHIOE 0, TO TakOro BIUIMBY HeMae. Ll MaTpuLs BUKOPUCTOBYETbCS IS
noOyA0BY iHTepdeiciB GyHKIIH, SKi ONUCYIOTh MOBEAIHKY eJIEMEHTapHHUX EJIEMEHTIB CUCTEMH.

MopentoBaHHs MOBE/IiIHKM CHCTEMH BHKOHYEThCS Ha MEBHOMY Bifpi3ky uacy. [lpu upomy
BHKOHAHHS KOJKHOTO YaCOBOT'O KPOKY BKJIIOUAE 3 eTaru:

1. KoxHwii eneMeHTapHUI eIEMEHT CUCTEMU OJIepaKye iHGopMalIliro po cTaH eleMeHTapHUX
CJIEMEHTIB, SIKi BIUTMBAIOTh HA HHOTO B IAaHHI MOMEHT 4acy.

2. KoxHwuii eneMeHTapHUH eJeMEHT CHUCTeMH OOYMCIIOE CBiH CTaH y HACTYIMHWHA MOMEHT
qacy (He mepexolsyud MpU LbOMY B HACTyNHHUI cTaH). OOYMCIICHHS BUKOHYIOThCS Ha OCHOBI
BiJINOBIHOT CyOMO/IelTi €IEMEHTapHOTO SIEMEHTY CUCTEMH.

3. KoxHuii enneMeHTapHUH eIeMEHT CUCTEMHU pealtizye (MepeBoAnTh ceOe B) HACTYHHIA CTaH.

BinmorigHo 110 ieonorii 00'€eKTHO-OPiEHTOBAHOTO MOJICITIOBAHHS, BC1 €JIeMEHTAapHI eJIEMEHTH
MOJIeJTi TUMi30BaHi, TOOTO BIIHOCATHCS IO IEBHOTO KJIACy i KOXKHUI eIEMEHT MOJIeIi MOIAEThCs
o0'exToM BinmoigHoro kiacy. Ilpu upomy cTpykTypa, BJacTUBOCTI i MoBeaiHKa 00'€KTa TaHOTO
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KJIacy OAHO3HAYHO BU3HAYAETHLCS OMMCOM LbOTo Kiiacy. Kiac Bu3Hauae iHpopmauiiHy CTPYKTYpY
eJieMeHTa MOJIeNi i MICTUTh Halip GyHKIiH (METO/IB), 0 BU3HAYAIOTH CBOJIIOLIIIO HOTO CTaHy.
[Ipu uboMy CTpYKTypa MKEIEMEHTHHUX B3a€EMOAIM, 110 BU3HAYAE€THCA MATPULICIO MDKEIEMEHT-
HUX BIUIMBIB, IOAAETHCA Y BIAMOBIIHMX KJlacaxX Y BUMJISAAI CIIMCKIB apryMeHTiB (YHKLIH - WieHIiB
KJ1acy, sIKi 3/1iHCHIOIOTh BUKOHAHHS APYTOTO €TaIty 4YeproBoro KPOKy MOJEIOBAaHHS CUCTEMH.

IHdopmaniiina TexXHOMOris 171 OLIHIOBaHHS TEMIOMAacOOOMIHHOIO MPOLIECY CKIIANAEThCs 3
TPbOX OCHOBHHX YaCTHH: Mpernpolecopa, BUpilnyBaua i nocrnpoiiecopa [4]. KoxkHa 3 11X yacTvH €
HE3aJIeKHOI0 1 Moxke OyTH BHKOPUCTAHOIO SIK OKpema mporpama. 3B'SI30K MK MporpamMaMu
3/1iIHCHIOETHCS 32 AOMIOMOTOIO CTAaHAAPTH30BAaHMX MOTOKIB AaHMX ((aiinis).

[penporiecop npu3HauSHMIA /151 TOCTOBIPHOTO Bi3yalbHOTO BBEJICHHS 1 peiaryBaHHs iHdopmartii
SIK FEOMETPUYHOTO i TeMT0()i3MIHOT0 XapakTepy, TaK i BU3HAUAr0uOoro TEIoBHi mpouec. O00noHKa
npernporecopa OyayeTbes Y BUMIISL iepapXivyHOT CTPYKTYPH 3a IPUHIIMIIOM JiepeBa KaTaloriB.

BupinryBay 3a mouaTKOBUMH JaHUMH, OAEPyKaHUMH i3 penpoLiecopa, Ha OCHOBI (DYHKLIIOHATTbHOT
MojIesTi ipeIMETHOT 001aCTi 3 BUKOPUCTAHHIM MOJTYJTIB, 10 CKJIaaloTh iHpopMalliliHy 6a3y nake-
Ty, POpPMYe Nporpamy y BUTIISII MOCTiTIOBHOCTI KJIACiB i 1X 00'€KTiB JJ1s pO3B'A3yBaHHs KOHKPETHOT
3aadi 3 OLiHIOBaHHS TEMJIOMacOOOMiHHOTO MPOLIECY Ta BUKOHYE BiMOBiAHI 00UNCIIEHHS.

VY po3pobneHoMy mocrnporecopi nependadeHa MOKIMBICTb Bidyasizallil MoJiB MBUAKOCTI,
TeMIepaTypH, TUCKY.
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Zatserklyanyi H. A. Heat and mass exchange analysis indoors. MixxBinomumnii 30ipHHK HayKOBHX rpaiib Di3uko-
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