BIAT'YK

obiniiHoro onoxenTa Ha aucepraliiiny pobory Bopucenka Anapis I'ennaziiiopnya
«MareMaTHYHe Ta KOMII’I0TepHE MO/IeJI0BAHHS TeNJ000MiHYy B HAHOPITHHHOMY
TeNJIOHOCHT COHSIMHMX TEepMOJAMHAMIYHHMX CTaHUii», 10 NojaHa Ha 3100yTTs
cTynens qokTopa ¢izocodil 3a cnenianpuicTio 113 [prkinagna MaTeMaTiKa

AKTyaJIbHiCTh TeMH AucepTanii Ta il 38's130K 3 HAYKOBHMH NPOrpamMamMH.
Tema nuceprauii bopucenko A.I'. € akTyanbHOWO $K B HAyKOBOMY, TakK 1 B
MpUKIagHOMY —acmekrax. HaykoBa —aKTyalbHiCTh —JMcepTalii —BH3HAYAETBHCHA
HeOOXiHICTIO pO3pOOKM Ta YAOCKOHAJIEHHS Mojened Ta METOHIB PO3PaxyHKy
MpOLeCiB  TErIOMAcONepeHocy B HAHOPITMHHOMY — TEIUIOHOCIT — COHAYHHMX
TePMOJMHAMIYHUX CTaHLifl. Po3B’s3aHHA MOAIOHMX 3a1a4d JO3BOJIHUTH [T IBUILATH
piBeHb K (QyHJaMEHTAIbHHUX, TaK | HPUKIAJHUX NOCIiUKEHb Y raily3i MPUKIaIHO]
MaTeMaTHKH 32 BiJTIOBITHUM HAIPSIMKOM.

Y NpHKIaJHOMY acIeKTi aKTyallbHICTh IONIATAaE B TOMY, 110 y pOGOTI CTBOPEHO
mporpaMHe 3abe3NeueHHsl JUIs PO3PaxyHKy OCHOBHMX €HEPreTHYHHMX [apamerpis
CHCTeMH TpPHIOMY COHSYHUX MapaGoNONWIIHAPUYHUX CTaHLId 3 HAHOPIIMHOIO B
SKOCTI TeIUIoHocis. Po3paxyHOK MapameTpiB TEIIOOOMiHYy B CHUCTEMax MpUHOMY
COHSIYHUX TNapaGoNOLWIIHAPUYHAX CTaHIiH 3 HAHOPIJMHOIO JO3BOJAE IUBHUAKO
BU3HAYMTH TaKi TX TeXHIUHi pillleHHs, SKi BiAMOBIAAI0TH YMOBaM eHeproeeKTHBHOCTI,
3MEHIIEHHs BAPTOCTi, MOJKJIMBOCTI PAKTHYHOI peasizalii.

JlocmipkeHHs. NPOBOJWINCH B paMKaX TEeMAaTHKH iHILIaTMBHOI HayKOBO-
nocuigHoi pobith «JleTepmiHOBaHI Ta CTOXaCTUYHI ANTOPUTMHU KOMII FOTEPHOTO
MOJIEJIIOBaHHs 00’€KTiB Ta mpoleciB pisHoi mnpupozam» (Ne nepxpeectparii
01220001467, 2022-2024 pp., HaykoBuii kepiBHMK npod. Kuumm JLL), mo
BUKOHY€EThCS Ha Kadepi KOMIT FOTepHUX TEXHOJIOTIH y BiIMOBIIHOCTI 10 TEMaTHYHHX
MJIaHiB HaYKOBO-JIOCIIi IHMX po6iT J{HIIPOBCHKOr0 HALlIOHAIBHOTO YHIBEPCUTETY IMEHI
Onecs Nonuapa. ‘

Crpykrypa i obcsar amceprauii. Juceprauiiina poGora bopucenka A.L'.
CKJIaJIa€ThCs 31 BCTYIly, OCHOBHOTO TEKCTY, BUCHOBKIB Ta CIIMCKYy BHKOPHUCTaHHX
JoKepen. 3aranbHui obcsr poGoTu craHoBuTh 139 cropiHok. PoGoTta mae 4 po3ainm
OCHOBHOTO TEKCTY, MICTHTB 23 PUCYHKH, 3 TabJIHIIl, CIIUCOK BUKOPUCTAHUX JKEpel 3
129 HalimeHyBaHb.

O6csr Ta CTPYyKTypa AucepTalii BilMOBIJAIOTE BUMOTAM, 110 BUCYBAIOThCS J10
nucepTariif Ha 3100yTTs HAYKOBOIO CTyIEHs AOKTopa (inocodii 3a creuiaabHicTIO
113 I[Ipuknagna MaTeMaTHKa.

Y Berymi  aBTOpoM OOIpyHTOBaHa  aKTyalbHICTh TeMH JHCepTallii,
chopMyIbOBaHi MeTa i 3aj1a4i TOCIi/UKEeHb, TOKa3aHo 3B’ A30K pOOOTH 3 HAyKOBUMH
TeMaMH, BHKJIAJEeHi HAyKoBa HOBHM3HAa Ta MpPAaKTHYHA 3HAYMMICTh pe3yJIbTaTiB
NOCIIiKEHb, BU3HAYEHO OCOOMCTHI BHECOK 3700yBaya.



2

Y nepmomMy po3aijti po3risaaroThCs MePCIeKTHBH BUKOPUCTAHHS ClIeLiaTbHO
CTBOPEHUX PiJIUH — HAHOPIAUH — JJIs iHTeHCHU(iKallii KOHBEKTUBHOI'O TETNIOOOMiIHY B
cucreMax  MpUHOMY  COHSYHHX  TEPMOJMHAMIYHMX  CTaHLiH,  30Kpema,
napalooLWIIHAPUYHHUX.

Ha nowaTky pgociifykeHHS aBTOp OMNKMCy€ HAWHOUIBII MOIIMPEeHI THUIH
TEepPMOJIMHAMIYHHUX CHUCTEM IIEPETBOPEHHS COHSYHOIO BUMIpOMiHIOBaHHs. Ha npukinani
napaboJOLMIIHAPUYHUX CTAHIIN BU3HAUA€ X OCHOBHI €JIEMEHTH, aKIEHTYIOUU MpU
[IbOMY yBary Ha KJIFOUOBIH poJli CUCTEMHU MPUHOMY COHSYHOIO BUIIPOMiHIOBAHHS TPU
BU3HA4YEeHHI e(EeKTUBHOCTI Ta BapTOCTI NepeTBOpeHHs. B sxocti ¢izuuHoi Momeni
obupaeTbecs cucTeMa npuiioMy napaboONMIIHAPUYHOI CTaHIl, SKa CKIAJA€ThCs i3
napaboJOLMIIHAPUYHOTO KOHIEHTpaTopa Ta TpyOdaToro TerionpuiMaya, SKHid
po3TaiioBaHuil Ha (OKyCHIN JiHIT KoHLeHTpaTopa. [IpoBoanuThCs aHasi3 MOXIUBUX
METO/IB MiJBUIIEHHS TEIUIOBOI e()eKTHBHOCTI CHCTEMHU MPUHOMY, Ha OCHOBI SIKOTO
pPOOMTHCS BHUCHOBOK IO IIMPOKI MEPCHEeKTHBH, SKi BiJKPUBAIOTHCS y 3B’S3KYy i3
BUKOPHCTAHHSM Cy4aCHUX HAHOTEXHOJIOTIi, a caMe HaHOPIJIUH B SKOCTi TETLIOHOCIB.

ABTOp J1la€ BU3HAUYEHHS HaHOPIIMHH, K CIHELiaJIbHOI CyCIeH3ii, 0 TOTy€eThCs
LUIAXOM JOoAaBaHHS B 0a30BUH TEIUIOHOCIH YAacTHHOK pI3HUX MarepialiB
HaHoMeTpoBoro po3mipy. [lpoBoauThcsi THMI3alis HAHOPITUHHUX TEIUIOHOCIIB,
aHAJI3YIOThCS Cy4acHI METOMH 1X TOCHiKEHHSI Ta OOMPAETHCS THIT HAHOPIIUHH, KU
€ XapaKTepHUM JUIsl COHSYHHUX MapaOoJONMTIHAPUIHUX CTAHIIIH.

VY apyromy po3aini npeacTaBieHO MaTeMaTHYHY MOJEIb Ta pe3yJbTaTh
YHUCJIOBUX JOCHIDKEHb IMPOIECiB TEIIOMAacolepeHoCcy B CHUCTeMax IpuiioMy 3
HAaHOPIAMHHUM TEIUIOHOCIEM IIPH I'PAaHWYHUX YMOBax MEpIUIOTO Ta APYroro pojy.
MaremaTyna MoOJenb KOHBEKTHBHOIO TeIIOOOMiHYy B HaHOpinuHI OyayBanach Ha
OCHOBI KJIACU4HOI cucTeMH piBHSIHb HaB’e — CTOKCa B IPHITYIIEHHI TOHKOTO IIapy.
Ha mnepmomy erami npu CTBOPEHHI YHMCIOBOTO QITOPUTMY PO3IJISLIABCS JIMIIE
NaMiHapHUH peXUM pyXy HaHOpimuHM. Takuii CHpomeHHMH MigXig J03BOJIMB
CTPYKTYpyBaTH 3ajady, 3p0OHUTH 11 OUIbII MPUIATHOIO JUIS TIOAAJIBIIONO YHCIOBOTO
MOJIEJIIOBaHHS, aHaJi3y Ta Bepudikariii.

Yucnosuit anroputM OyayBaBcsi HA OCHOBI METOIY KOHTPOJBHOTO 00’eMy i3
BUKOPUCTAHHAM MpOLEAYPH PO3LICIUICHHS 3a MPOCTOPOBUMH KoopauHaTam. Ha
JIAaHOMY eTalll B aJrOPUTM BBOJAWJIACH 3aJIEKHICTh TEIUIO(MI3UYHUX BJIACTHBOCTEH
HAHOPIAMHU BiJ TemrepaTypud. Taka 3alle)XHICTh BH3Hayajach Ha OCHOBI
PErpecuBHOro aHalli3y eKCIIepUMEHTANBHUX JaHUX It 6a30BO1 PiIUHH i3 IIOAAIBILINAM
BHKODHUCTaHHAM  HaIliBEMIIIPUYHMX CHiBBiAHOIIEHb. OTpuUMaHi  arnpoKCHMaLlil
BBOJIMJIMCH B YUCJIOBUM QJITOPUTM B SIKOCTI HEJIIHIHHUX KOe(IIli€EHTIB.

Ha ocHOBI po3po6ie€HOro YHCIOBOrO airOpUTMy CTBOPEHO IPOrPaMHUI
Python-nonatok, sikuif BHKOPHCTOBYBaBCSI AJIsi OTPHMAHHS YHCIOBUX JaHHX IO
pO3M0/ily TeMIepaTyp B HaHOPIZAMHI [PH MOCTIHHOMY TEIJIOBOMY MOTOLI Ha CTiHI
TEIUIONpHUiiMaya. Pe3yibTaTi KOMII'IOTEpHOT0 MOJIETIOBAHHS TIOKA3aJIH ITi{BUILIEHHS



TEMIIEPaTypyd B HAHOPiAMWHI B TMOPIBHSHHI 3 YUCTUM 0a30BHM TEMJIOHOCIEM, ILO
CBIUUTH MPO iHTEHCU(IKAIIF0O KOHBEKTUBHOTO TEIIOOOMIHY.

CTBOopeHa MareMaTH4YHa MOJejb, YUCIOBHM aJrOpUTM Ta OTPHMAaHi JaHi
KOMIT FOTEPHOTr0 MOJIENIFOBaHHs OyJin Bepr(iKOBaHI LUISIXOM MOPIBHSHHS 13 JaHUMHU
TECTOBOI 3afaui, sika Oyna po3B’s3aHa aHATITHYHO. B sKocTi TecToBOl obupasnach
3aj1a4a PO KOHBEKTUBHUHN TEMIO00MiH B KpyTJIiil TpyOi npu mocTiiiHii TeMnepatypi
CTIHKH 1 CepeIHiii Mo MePEeTUHY MBUAKOCTI TerIoHocis. [Ipy mopiBHAHHI YUCIOBUX Ta
AQHAJITUYHHUX JaHUX OTPUMAHO iX TOBHHUH 30ir, IO CBIAYWUTH PO aJEKBATHICThH
3aIpOITOHOBAHOTO ITiIXOy Ta MOXJIMBICTh HOT0O MOJAJIBIIOTO PO3BUTKY.

Y TpeTboMy po3aiJi B po3poliieHy MaTeMaTHYHy MOJeNb Oyiu 10AaH1 e(eKTH,
sKi  TOB’sA3aHI i3  peaJlbHUMH  yMOBaMH  (YHKIIOHYBaHHSI  COHSYHHX
napaboIOMITIHAPHYHUX CTaHLid. BimbmiicTs 3 HUX eQeKTiB CKOHLIEHTPOBaHa Yy
CYTTEBO HEJIHIMHMX I'paHHYHUX yMOBax Ha IMOBEpxHi Temonpuiimaya. Lli ymoBu
OIMHUCYIOTh HEPIBHOMIPHUN KOHIICHTPOBAaHUM COHSYHHUU IOTIK, L0 IOCTyHa€ Bif
KOHLIEHTPATOpa, & TAKOX YMOBH, IO MOB’s3aHi i3 KOHBEKTHUBHUMU Ta pajialliiHUMU
BTpaTaMu.

Po3nofin UIUIBHOCTI KOHILEHTPOBAHOTO TEIUIOBOTO ITOTOKY Ha TOBEPXHI
TeTUIONpHUiiMaua, K IMpaBUJIO, po3paxoByeThesi MeTogoM MonTte-Kapio. Lle 3HauHo
YCKJIaIHIOE 3amady, pobuTh ii crpsokeHoro. B pobGoTi aBTOp 3amporioHyBaB
OpPUTiHAJIIBHUHK MiAXif, SKUi nepeadadae anmpoKCUMaLiio JaHUX, OTPUMAHUX METOIOM
Momnre-Kapno. Taka npoueaypa 3HauHO CIpPOLLYE pO3PaxXyHOK COHSIYHOIO MOTOKY,
MaKCHUMAaJIbHO HaOJIMKAIOUW HOro 3HaYeHHs 10 peayibHUX. OTpuMaHa arnpoKCHMALlis
Oyna BBeJleHa B PO3POOJICHUI YUCIIOBUIA aJITOPUTM Pa3oM i3 CITiBBiJHOIICHHSIMH, SIKi
BpPaxoBYIOTh KOHBEKTHUBHI Ta pajialiifHi BTpaTH 3 IOBEpPXHi TeIJIoNnpuitmaya.
KOHBEKTUBHI BTpaTH pO3paxOBYBaJMCh Ha OCHOBI KJIACHYHHUX KpUTEpialbHUX
CHIBBIJHOIIEHb AJII TOPH30HTAIBHOTO IIJIIHAPY, a padialiifHi BTpaTH — Ha OCHOBI
3akoHy Credana — bonpiMana. B 4uCIOBHH alrOpuTM TakoX HOJATKOBO OyB
BBEJCHUH TypOyneHTHHH mnpodinb MBUAKOCTI i TeIuloHOoCis. Po3pobnenwuii
YHUCIIOBUI aJITOPUTM, SKHH BIJIMOBIJa€ MaTeMAaTHYHIM MOJENi 13 pealbHUMH YMOBaMHU
byHKUiIOHYBaHHS, OYJI0 CTPYKTYpOBaHO Ta MPE3EHTOBAHO y BUTJISII OJOK-CXEMH.

IIpoBeneHne KoMmm'lOTepHE MOJENIOBaHHS I0Ka3ajJl0 3HAYHUU MpupicT
TEeMIIEpaTypyd B HAHOPIZUHHOMY TEIUIOHOCIT Yy TOpPIBHSHHI 3 YUCTUM 0a30BUM
TeruioHocieM. Lle Bkaszye Ha iHTeHcH(DiKallil0o KOHBEKTUBHOIO TEIIOOOMIHY B CHCTEMI
npHiioMy, 110 TOAATKOBO MIATBEPKYETHCS OTPUMAHUMHU 3HAYEHHSIMH KOEQilli€HTIB
TEIUIOBIIaui.

Bepudikauis pe3ynbrariB KOMIT IOTEPHOTO MOJETIOBAHHS, SKi 3HAHAEHI MpH
peanbHUX yMOBaX (PyHKIIOHYBaHHS MapaboJOUMITIHAPHYHNAX CTAHLIN, TPOBOANUIACH
LIJISIXOM TOPIBHSHHS 13 eKCIepUMEHTAIbHUMH JaHUMH. He3HayHe BiIXUJIEHHS
pe3yJIbTaTiB CBITYUTH PO aJeKBATHICTh 3aIIPOTIOHOBAHOT MOJIETI.

VY d4erBepToMy pO3AiJi aBTOp ONUCYE TEPMOAWHAMIUHY OITHUMI3alilo
TeIUlonpuiiMaua i3 HaHopiguHOW0. HeoOXigHICTh NpOBEeNEeHHs Takoi ONTHUMi3amil
JOBOJUTHCS. HA OCHOBI T'IPOAMHAMIYHOIO aHalli3y Tedil HAHOPIAMHHOIO TEIIOHOCI.
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B X0/1i TAKOT0 aHANI3y BHSBHIACH 3HAYHA BTPATa TUCKY B HAHOPIIMHHOMY TEIIOHOCH
y TOpIBHAHHI i3 4MCTUM 0a30BHM TEIUIOHOCIEM, WIO OCOOJHBO MIOMITHO IIpH
301NbIIEHH] IBHAKOCTI TEINIOHOCIS.

TepMon¥HAMiuHAa ONTHMi3alis MPOBOAMIACH HA  OCHOBI TIPUHIINIIIB
HepiBHOBaKHOT TepMOAMHAMIKH. 3Hal/IeHa 3aJIeXKHICTh 3HAYCHHS reHepariii eHTpormii
Bin umcen Peiinonbaca. Basyrounch Ha Takiil 3aJIe)KHOCTi, BA3HAYEHO Jiana3oH Yucer
PeiiHonbca, MpH SKOMy 3Ha4deHHs reHepauii entpomii Oyne MmiHimanbHuit. lLle#
NianasoH BiAMOBizae MiHIMATBHAM TifPOJMHAMIYHMM BTPAaTaM i MaKCHMAJbHIA
TeruIoBiii eEKTHBHOCTI CHCTEMH MPHUAOMY COHSYHOI T€PMOJMHAMIYHOI CTaHLii 13
HAHOPIIUHHUM TETUIOHOCIEM.

Y BHCHOBKaX c)OpMyJIbOBaHi OCHOBHI pe3yJIbTaTH JUCepTaLiiHOI poOOTH.

OGrpyHTOBAaHICT, HAYKOBHX I10JI03KeHb, BHCHOBKIB i pexoMenjauiii,
copMyIbOBAHUX y AUcepTAaNii, iX K0cTOBipHicTb, HayKoBi Mon0XeHHs, BUCHOBKH
i pexoMenzamii, chopMyibOBaHI y mucepTalii, € ILIKOM OOIPYHTOBAaHHUMH |
nocroBipaumH. Lle 3a0e3neqyeTnes:

- MOCIiJOBHMM JOTPMMAHHSM MPHUHIHIIB CHCTEMHOTO MiJXO/Y, 3aBASKH SKOMY
y po6OTi IUITXOM TOMEPEHBOro aHalizy npobieMu chopMyIbOBaHO OCHOBHI
3ajia4i AECepTaLiiiHOi po6OTH, CIpsIMOBaHi Ha PO3POOKY MoJesel Ta METO/IB
JOCIiKEHHsl TIPOLIECIB KOHBEKTHBHOIO TEMJIOOOMiHY B TEIUIONpUiMadax
COHSYHUX TePMOJAMHAMIUHMX CTAHLIH i3 HAHOPIIMHHUM TETIOHOCIEM;

- KkBam(iKOBaHMM  3aCTOCYBaHHSM  aBTOPOM  JMCEpTalii  HAayKOBOTO
iHCTpYMEHTapilo, a came, MaTeMaTHYHOTO Ta KOMIT IOTEPHOTO MOJIEJIOBAHH i3
3aCTOCYBAHHAM CYYaCHMX YMCJIOBHX METOAIB, KOMILUIEKCHOTO MiIXOmy [0
aHaJTi3y BiJMOBIHUX MPOILECIB, [0 MAIOTh MiClle B CHCTEMAX 3 HAHOPIANHHIM
TETJIOHOCIEM.

Hageneni y namcepralii pesyJibTarTd pOOOTH TEOPETHYHO OOIPYHTOBaHI i
BUKOHAHI HAa BHCOKOMY HayKoBOMYy piBHi. BuCHOBKH, choOpMyIbOBaHI Y
JucepTaliiiHiii poGOTi, MICTATH HOBI HAYKOBI MOJOXEHHS IIOAO MPOLECIB
KOHBEKTUBHOTO TEIJIOOOMiHYy B CHCTEMAax MPUHOMY TEPMOAMHAMIYHHUX COHSYHHX
CTaHL(H i3 HAHOPIIMHHUM TEMIOHOCieM. 3aIpOIIOHOBaH] MOJIEN, METO/Ii Ta IPOrpaMHi
3aCTOCYHKH MOXYTh OyTH TMOKJIaJIeHi B OCHOBY TPOEKTYBaHHS PEaJbHUX CHUCTEM 3
HAHOPIAMHHUM TeIJIOHOCiEM, BAKOPHCTOBYBATUCH B iHIIUX rally3sX HayKHd, TEXHIKH,
OCBITH.

HaykoBa HOBH3HA pe3yJIbTaTiB AHCepTaNi.

1. Bnepme Ha ocHOBI KiacuuHOi cucteMu piBHAHL Hap’e-Crokca pospobnena 3D
HeJTiHiiHAa MaTeMaTU4Ha MOJie/Ib, CTBOPEHH YUCIIOBHI QITOPUTM Ta BiITIOBIAHUHA
BJIACHHI IPOrpaMHHIi MPOXYKT [UIsl BU3HAYCHHS 0COOIMBOCTEH TEMIo0OMiHy B
TeIIonpriiMaui MapaboTOLMIIHAPUYHIX CTaHIH 3 HAHOPIAMHOI B AKOCTI
TEIJIOHOCISI.



2. Bmepme Ha OCHOBi YHCIOBHX €KCNIEDPHMEHTIB JOBENEHO, IO NOAABAHHA
HAHOYACTMHOK OKCHIy ATIOMiHil0 10 0a30BOro TEMIOHOCHS (TepMmidHOI OJIiT)
MPU3BOIKUTH 10 iHTeHCH]IKalil TermooOMiHy B TeronpuitmMadi, Mo IiABUIIY€E
3arajibHy TEIUIOBY e(eKTUBHICTH CHCTEMH.

3. Bmepme Bu3HaueHi SKiCHI Ta KiNbKiCHI IOKa3HHMKH, JKi TOKa3ylOTb CYyTTEBE
36iNblIEHHs BTPaT THUCKY B TEILIONpPUMMAUi 3 HAHOPIAMHOKO Y MOPiBHSHHI 13
YHCTOK0 TEPMIYHOIO OJli€r0. 3HaiaeHa 3ajexHicTh yrcen HyccenpTa BiJl YHCEN
PeiiHonpaca Uil HAHODIAMHM Ta JIOBeJeHa HEOOXiIHICTh IPOBEICHHS
TEPMOJUHAMIYHOI onTHUMi3allii CUCTEMH.

4. Bnepme, 0a3yrouuch Ha IPUHIHUIAX HEPIBHOBAXHOI ~ TEPMOJIMHAMIKH,
MpoBeeHHH eHTpOMifHMil aHali3 Ta BU3HAYCHI ONTHMAJIbHI 3HA4YEHHs 4YHUCell
PejiHonbaca, fKi 3a6e3nedyioTh MaKCHMAlbHY TEIIOBY €(QEeKTHBHICTE MpH
MiHIMaJbHHX TiAPOJUHAMIYHUX BTpaTax.

TpaKTHYHE 3HAYEHHSI OleP/KAHMUX Pe3yJIbTATiB.

l. Ha ocHOBI po3p00sI€HOr0 YHUCIOBOTIO ANTOPUTM, IO 6a3y€eThCs Ha METO/II
KOHTPOJIEHHX 00’ €MiB, CTBOPEHHIi BIacHUH NPOrpaMHHH KO, KM Ma€ y3araJlbHEeHUN
XapakTep i, B pa3i He3HAYHOT KOPEKIIii, MOXKe 3aCTOCOBYBATHCS ISl pO3PAXYHKY Teuii
B KPYIVIMX KaHajuax 3 HaHOPiJMHOIK, sKi € eJIEeMEHTOM OyAb-IKOTO TE€XHOJIOTIYHOTO
obnagHaHHsA. KpiM TOro, CTBOpeHMH NpOrpaMHHH KOJ Mae THY4YKy Ta IMpPO30pY
CTPYKTYpY, IO 103BOJIsE€ Ge3 3MiH CTPYKTypH Ii/UIAIITOBYBATH fioro mijg Oyab-sKUA
THII TEIUIOHOCIS Ta 6y Ab-AKi yMOBHU (DYHKLIOHYBaHHS CHCTEMH.

2. Pe3symbTaTH NPOBEJEHOTO MOCIIKEHHS MOXKYTh OyTH BHUKOPHCTaHI MiJ
4ac MPOEKTYBaHHS Ta (YHKIIOHYyBaHHS Cy4acHMX COHSIHHUX TePMOIMHAMIYHUX
YCTAQHOBOK PI3HOrO TEMIIEPAaTYyPHOTO PpIBHS Ta NPHU3HAYEHHS, B AKHX B SIKOCTI
TEIUIOHOCIST BAKOPUCTOBY€ETHCSI HAHOPIIMHY PI3HOTO THITY.

: TeopeTHuHi Ta MPAKTUYHI MOJOXEHHS POOOTH CTalM CKJIaA0BOIO
YaCTUHOIO HABUANBHUX MUCIMILTIH «Mojesi i MeToau MPUKIaJHOI MaTeMaTHKKy,
«Metoau igenTu(dikalii mapamerpiB MaTeMaTHYHUX Mojieliei», SKi BHUKJIAJAal0ThCs
Juts 3106yBauiB BuIoT ocBiti piBrst PhD creniansrocti 113 TIpukiajna MmaTeMaTHKH
B J[HiNpOBCHKOMY HallioHaIbHOMY yHiBepcuteTi imeni Onecs I'ondapa.

4. TTpoBe/ieHi IOCIiDKEHHs Ta X pe3yJIbTaTH CKIa[aloTh BiZTIOBITHUI PO3ILIT
iHiniaTMBHOI HayKOBO-I0CIiHOT poboTH «JleTepMiHOBaHi Ta CTOXaCTUYHI aJITOPUTMHU
KOMIT FOTEPHOTO MOJIENIOBaHHS 06 €KTiB Ta TPOLECiB Pi3HOI IIPUPOIN» (2022-2024
pp., HaykoBuil kepiBHHK mpod. Kuum JLI., nepxkaBHui peecTpaliiiHuii HOMEp
0122U001467), sixa IpOBOIUTHCS Ha Kadeapi KOMIT FOTEPHHMX TEXHOJIOT i dakynpTeTy
npukiagHoi MmaremMaTuku JIHY

PekoMengamii MO0  MOAAILIIOIO0  BHKOPHCTaHHSI  pe3yJbTaTiB
nucepraniiinoi  poGorn.  BceGiummit  anani3 pe3ysbTaTiB  Juceprauii
[POJIEMOHCTPYBAB X B@XKIMBICTh MPH BUKOHAHHI (yHIAMEHTaJbHMX HayKOBO-
NOCTiHAX pOGIT Ta MpH MPOBEIEHHI MOCHTIKEHb BIIMOBIIHUX CHCTEM. Tomy
pe3yNbTaTH AUCepTaLlii KOPHUCHI [7Is HAyKOBUX, aKaeMIYHHX i rajry3eBHX OpraHi3allii,
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SIKI  JIOCTIDKYIOTh  3aKOHOMIPHOCTI NEepeTBOPIOBAHHS  BiJHOBIIOBAJIBHUX JoKepe
eHeprii. Bukopucranns ix y HaBYaIbHOMY MpOLECi MiABUIIUTH PiBEHb MiArOTOBKH
CTYJIEHTiB, Oy/le KOPUCHUM TIPH HAITHCAHH] KypCOBHX Ta TUTLIOMHHX POOIT.

Bianosianicrs 3micty aucepramii  BcTanoBseHmmM  BHMoram. 3MicT
JucepTanii MOBHICTIO BiAmoBifae crerianbuocTi 113 [Ipuknanna mMatemaTtuka. 3a
CTPYKTYPOIO, 00CAroM i oOopMIEHHSIM JucepTallis Bi/INOBINAIOTh BCIM BUMOTAM, 110
npe .’ ABMSIOTHCS 10 AUcepTaliil Ha 3100y TTs HayKOBOTO CTYMeHs JOKTOpa ¢binocodii.
OGcsar, KinbKicTh i Jkepena my6iKalii BiJIOBiIAIOTE TIFOUHM BUMOTaM.

IloBHOTa BHKJIaJeHHs1 pe3y.bTaTiB PoGOTH B OMyG.IiKOBaHHX npausix.
OcHOBHI pesynbTaTH mucepTanii 3 JOCTATHBOIO [OBHOTOK BHKJIANEHO B 9
myOmikauisix, 3 skux 1 cTarrs omyOmikoBaHa y BHIAHHI, sKe BKIIOYEHO IO
MIKHapOaHOT HayKoMeTpr4Hoi 6a3u Scopus (Q3), 2 crarri oIy6I1iKOBaHO y (haxoBHX
BUJIaHHAX YKpainu Kateropii b. Pesynbratu nucepraniitaux mociimkeHs bopucenka
A.I'. ipoiituy anpo6aniio Ha 6 MiKHAPOIHUX HAYKOBO-TIPAKTHYHHMX KOH(pepEeHIIisX.

3ayBaxkeHHsi 10 AMcepTaNii Ta aBTOopedepary.
1. BincyrHs indopmaris moa0 mnoxu6ku €KCIIEpUMEHTAJIbHUX JTaHUX.
2. Ha crop. 68 He BkazaHo, mo Take E(0, ©, Z).

3. He BKasyeTbcs, sik BuOMpaBcsi Ta 06rpyHTOBYBaBCs KOe(ilieHT Bk B piBHstHHI (3.9).
Taxox mist GiTbIIOroO PO3yMiHHS LBOTO PiBHAHHA Gyno 6 DOUITBHO HABECTH
pO3paxyHKOBY CXeMy 3 IIOKa30M HANpsMKy COHSYHUX IPOMEHIB, BiMOBiTHHX
KyTiB TOIILIO.

Cnix 3a3HaunTH, 1O 3po6ieHi 3ayBaXKeHHSI HE BILIMBAIOTH HA HayKOBHMH piBEeHb
JMcepTaLii, HOBU3HY Ta JOCTOBIPHICTS ii pe3yJbTaTiB.

BucnoBok no auceprauii.

Huceprauitina po6ota Bopucenka Anzpis 'enHaniiioBuua «MaTemaTnune Ta
KOMIT'IOTepPHE MOJIETIOBaHHS TEMIOOOMiHy B HaHOPITUHHOMY TEIJIOHOCI] COHSYHHX
TEPMOIMHAMIYHMX CTaHLii» sBIsle cOGOK 3aBepIICHHI BHKIA[A BiAOBITHOrO
JOCTI/UKEHHSl, B KOMY OTPMMAaHi HOBi pPe3yJbTaTH 100 BHUpILIEHHS OJHiel 3
BAXKITMBUX 33/1a4 B rajysi NPUKIaJHOI MaTeMaTHKH — po3poOKH Ta yIOCKOHANEHHi
MoJienel 1 METOLIB JOCHiIKEeHHS [IPOLECIB KOHBEKTUBHOIO TEIJIO00MIHY B CHCTEMAax
NPUHOMY COHSIMHMX TEPMOJMHAMIYHUX CTAHLIiH i3 HAHODPIAMHHUM TeTIOHOCIEM.

Jucepranis € 3akiH4eHOI0 HAYKOBOIO POGOTOIO, B sKiiA OTpHMMaHi HOBi HAyKOBI
PE3YJIbTATH, IO MAIOTH TEOPETHYHY Ta NPAKTHYHY LiHHiCTh. CHopMyboBaHi HayKOBi
TOJIOXKEHHS TUCepTallil, BACHOBKH i peKOMeHAaLii € T0CTOBIPHUMHM Ta BiAMOBiAAIOTH
00’€eKTUBHI# IifiCHOCTI.

3n100yBaueM MOTpUMaHi BHMOTH aKajeMidHol noOpoYecHOCTI, auceprais
Bi/INIOBiJa€ BUMOTaM YHHHOTO 3aKOHOIaBCTBA PO aBTOPChKE IPaBO, MiCTUTbH MOBHY i
JIOCTOBIPHY iH(OPMALIiFO PO pe3y/bTaTH HAyKOBOI AiSUTBHOCTI, @ TAKOXK BUKOPUCTAHI
METOIHUKH JTOCIIi)KEHb.
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3a HanpsMoM OOpaHUX i BUPILIEHUX NMUTaHb JUcepTaliliHa poGoTa Bianosigae
cneuianbHocTi 113 Ilpuknagna maremarnka, ramysi 3HaHe 11 MaTtemaruka Ta
CTaTHUCTHKA.

3a HayKOBMM piBHEM, HAyKOBOIO HOBH3HOK OTPMMAHHMX pe3yJbTaTiB, iX
TCOPETUYHOIO Ta IPAKTUYHOIO 3HAUYUMICTIO Ta OOCATOM BHKOHAHHMX JOCIIiKEHb
aucepTaliiina poboTa BiJNOBifae BCTAHOBJIEHUM BUMOTaM BianosiaHo Hakasy MOH
Ykpainun Ne 40 Bin 12.01.2017 p. «IIpo 3aTBepkeHHS BAMOT 10 O(OPMIICHHS
nuceprauii», «ITopsaky mpucypKeHHs cTyneHs: fokTopa dinocodii Ta ckacyBaHHs
pillleHHs pa30BOi Creliaai30BaHOI BYEHOI pajd 3aKjiaay BHUIIOI OCBITH, HAayKOBOI
YCTaHOBH TPO NPUCYIDKEHHs CTymeHs nokrtopa ¢inocodii» (ITocranosa KaGinery
Minictpis Ykpainu Ne 44 Bin 12 ciuns 2022 p. 3i 3minamu Bin 21.03.2022), a ii aBTop
bopucenko Amnpnpiii I'eHHaziffoBH4 3aciyroBye MNpUCYIKEHHsS CTYNEHs HOKTOpA
dinocodii 3a cneniansuicTio 113 [NpuknagHa MaTeMaTHKA.

Odiuilinnii onoHenr

JIOKTOp TeXHIYHHWX HayK, 3aBimgyBau [TaBo 'TAKAJI
Kapeapu aepoKOCMIYHOI TEIIOTEXHIKU

HanionansHOro  aepoKOCMiYHOIO  yHi-

Bepcurery iM. M. €. XXykoBchkoro

"XapkiBcbKuii aBialiiHui iHCTUTYT"

Oco6uctuii nignuc Iaxan 1. T.
3aCBIAYYIO

Yuennii cekperap Tersna BOHJIAPEBA

HauionansHoro aepokocMiun
BepcureTy  iM. M. €. Xyko
«XapKiBChKHIA aBialliifHui iHC
KaHJ. TeXH. HayK, JOLIEHT

,, o2 O
% 02064 0~}

OI)IVH*U
*




