BIAI'YK

odiiitHoro omoHeHTa Ha auceprauiliny pobory IOpkosa Pomana CepriiioBuua
«MojeI0BaHHSI eHepreTHYHUX MOTOKIB B TEIJIOBHX aKyMyJsiTOpax 3 (pa3oBHM
NepexoioM «TBepie TiI0 — PiAMHA», AKY MPEJCTABIEHO HA 3J00yTTSA CTyMNEHS
nokTopa ¢inocodii 3a cneniansHicTio 113 IlprkianHa MmaTemMaTHKa

AKTyaJIbHiCTh TEMH AHcepTamii Ta il 38'A30K 3 HAYKOBUMH NporpamamH.
Tema mucepranii FOpkosa P.C. € akTyaJbHOIO SIK B HAYKOBOMY, TaK i B IPHKIIa[HOMY
acriexrax. HaykoBa aKTyaIbHiCTh AUcepTaLlil BU3HAYAETHCS HEOOXiAHICTIO PO3pOOKH i
YJIOCKOHAJIEHHsS MOJIeJNiell Ta METOAIB PO3paxyHKy MPOLECIB TEIIOMACONepeHoCy B
TEIUIOBHX aKyMYJIATOPAX 3 pa3oBUM [EPEXOOM «TBEpJE TiNo — pifuHa» Po3B’s3aHH:
MOMiOHMX 3amad JO3BOJIUTH IJABUIIMTH piBeHb SK (yHIAMEHTAIbHHUX, TaK i
NPUKIAAHAX JOCTIPKeHb y Traiy3i NPUKIAJHOI MaTeMaTUKH 32 BiANOBIIHAM
HATPSIMKOM.

Y NpUKIagHOMY acTeKTi aKTyalbHICTh IOJATa€e B TOMY, 110 Y poOOTi CTBOPEHO
rmporpamMHe 3abe3MedeHHs Jisl PO3paxyHKy OCHOBHHX €HEPreTHYHHX [apaMeTpiB y
TEIUIOBHX aKyMyJIaTopax 3 (Ja3oBUM IEPEXOAOM «TBepJe Tio — pifuHa», sKi
noGynoBaHi 3a NpuHOMIIOM «Tpyb6a B Tpybi». Po3paxyHOk palioHaIbHHX
reOMeTpPHYHUX, Termno(i3nYHUX Ta IUHAMIYHMX XapaKTEPUCTUK TAKMX IPHCTPOIB
J03BOJISIE IIBHAKO BHW3HAUUTH TEXHIYHI pillleHHs, $IKi BiJNOBIAAOTH YMOBaM
eHeproe(heKTUBHOCTI, 3MEHILEHHS BAPTOCT], MOXKIIMBOCTI MIPAKTHYHOT peai3aLlii.

Jlucepraniss BUKOHAHA B paMKax TeMAaTHKH iHiNiaTWBHOI HAyKOBO-IOCIiAHOIL
po6oTu «JleTepMiHOBaHi Ta CTOXaCTHYHI aIrOPUTMHU KOMIT FOTEPHOIO MOJIE/IIOBAHHS
06’€exTiB Ta mpoweciB pizHoi mpupoai» (Ne nepxxpeectpauii 01220001467, 2022-2024
pp., HaykoBuii kepiBuuk mpod. Kumm JI. 1), sika BHKOHyeThcs Ha Kadenpi
KOMIT'JOTEPHUX TEXHOJOTIH y BiJNOBIAHOCTI 10  TeMaTHYHUX IJIaHiB HAyKOBO-
HOCITiHUX po6iT J{HIMPOBCHKOTO HAlliOHAIBHOTO yHiBepcuTeTy iMeHi Ounecst I'onuapa.

Ctpykrypa i obcar namceprauii. [lucepraniitna poGora FOpkosa P.C.
CKIIaJia€Thcs 31 BCTYIY, OCHOBHOTO TEKCTY, BUCHOBKIB Ta CIIMCKY BHKOPHCTAHMX
joKepedl. 3aranpHuil o6car pobotu craHoBUTH 142 cropinku. Po6oTa mae 5 posninis
OCHOBHOT'O TEKCTY, MiCTUTb 39 PUCYHKIB, 2 TaO/IHIIi Ta CIIMCOK BUKOPUCTAHUX JUKEPEl
3 119 HalimeHyBaHb.

OGcsr Ta CTPyKTypa AucepTalii BiAMOBIAAIOTE BUMOTaM, 110 BUCYBAIOThCS 10
JHcepTallilf Ha 37100YTTA HayKOBOIO CTyMeHs JOKTopa dinocodii 3a crenianbHICTIO
113 IIpuknagHa MaTeMaTHKa.

Y Berymi  aBTOpOM —OOIpYHTOBaHA4 — aKTYalbHICTh — T€MH JMCepTaLil,
chopMyIbOBaHi MeTa Ta 3a1adi TOCIiKEeHb, TOKa3aHO 3B’ 30K poOOTH 3 HAYKOBUMH
TeMaMH, BHKJAJeHI HAyKOoBa HOBM3HA Ta MNpAaKTHYHA 3HAYMMICTh pe3yI]bTaTiB
JOCIiUKeHb, BU3HAYEHO OCOOUCTHI BHECOK 3100yBava.

YV mepumomy po3aiJii po3rISAAlOThCS NEPCIEKTHBH BUKOPUCTaHHS TEIJIOTH
(ha3zoBOro mepexoy «TBEpJE TiO — PiAMHaY) B TEIIOBUX aKyMyJIATOPaX Pi3HHUX THIIB,



30kpeMa, s akymyisdii  eneprii CoHLS B TepMOAMHAMIYHMX COHSYHHX
eHepreTHYHNX yCTaHOBKax. J[yisl [[bOro aBTOPOM IpoBeleHa Kiach(ikallis METOAIB
aKyMyJIIOBaHHsS €HEprii B COHSYHHX EHEPreTHYHMX ycTaHoBKax. Kiacuikaris
BUKOHYBaJacs 3 ypaxyBaHHAM (i3HYHOrO IPUHLUITY NepeTBopeHHs eHeprii CoHL B
eNeKTPUYHY €HEPTil0 — TEPMOAUHAMIYHOr0 260 HOTOENEKTPUUHOTO TIPUHIIHUIIIB.

B posminmi  geranbHa — pO3MVISHYTa  3arajbHa  CXeMa  COHSYHOI
mapaboONMTIHAPHYHOT CTaHLii Ta BHU3HAYEHO MiCLle CHCTEMH aKyMyJIOBaHHS
TerJIoBOi eHeprii B KOHTYpi LMPKyJslii TemoHocis Takoi cranmii. IIposenena
THMI3Alis METOMIB aKyMyJIOBAaHHS TEIUIOTH B MapabONOLMIIHAPUYHHUX CTAHIIAX Ta
c(hopMyIbOBaHI OCHOBHI IepeBary Ta HeJOMiKH TEIIOBOTO aKyMyJIIOBaHHS Ha OCHOBI
(a30BOro Mepexoay «TBEpAE TLIO — PIAUHAN.

[IpoBeneHunii aHaii3 JiTepaTypHHX [DKepesl HO3BOJMB BH3HAYUTH OCHOBI
3aco0M, 10 MOKPALIYIOTh TeIioMaconepeHoc y (a3zomnepexiHuX TeIIOBHX
aKyMyJsisTopax. Alle, TIpy [IbOMY CJIi/l BpaxOByBaTH, 10 iX peai3allis MOX/IMBA JIKIIE
Ha OCHOBI BCeOIYHOIO JOCIIIKEHHsI B3a€MOTIOB’ I3aHUX TPOLECiB (Pa3oBOro nepexomy
A1 TemnoakymyJordoro Marepiany (TAMy) Ta KOHBEKTHBHOIO TEMJI000MiHY ISt
TEILIOHOCIS, 110 00YMOBIIIOE PO3POOKY BiAMOBIHOT CHIPSHKEHOT MaTEMAaTHYHOT MOJIEI,
SIKy 3aIpOTIOHYBaB aBTOP.

Eranu po3pobku 3D crpsokeHO! MaTeMaTH4HOI MOJEN IMpeACTaBleHI Y
apyromy posaiji. KirouoBUM MOMEHTOM IIpH pO3poOLi BiJMOBIAHOI MaTeMaTU4HOL
mozeni € BuOip Meroay poss’s3anHHs 3agadi Credana ans TAMy. Ilig uac
MozemoBanHs 3ana4i Ctedana BuHHKae 6arato npobiieM, MOB’ SI3aHKUX 13 PO3PUBHUM
XapakTepoM 3MiHH TeII0(hi3UYHIX ITapaMeTpiB Ha rpaHuli Ga3oBoro nepexomy. Jlis
MOOJMaHHs 1i€l MpoOJieMH aBTOp IPOIOHYE BHUKOPUCTOBYBAaTH METOZ YSBIEHOI
TEIJIOEMHOCTI, KUl 6a3yeThes Ha ySIBHOMY MepeXofi BiJ ABOX IIapiB 3 PiIKOIO Ta
tBeproo (dazamu TAMy mo Tppox mapiB. ToOTO BBaXKaeThes, IO TIPAHMIM
HECKIHYEHHO MaJjioi TOBILHMHI, JIe BUAIISETHCS a00 MOTIMHAETHCS TeIoTa (pa3oBoro
TIepeXo/1y, PO3IIUPIOETHCS A0 MEPEXiJHOro Iapy KiHLEBUX po3MipiB. MaTeMaTHYHO
11e JI03BOJIsIE TIEPENTH Bijl BOX PiBHSHB TEILIONPOBITHOCTI AJIS TBEPOI Ta piakoi a3
31 CIIeNiabHOK YMOBOIO Ha IPaHHIli IEPEXOIY 10 OHOTO PiBHSIHHS TEIUIONPOBIIHOCTI
Ui GaraTomrapoBOro Tijla, IO 3HAYHO CIPOLIyE MOJEIIOBAaHHSA Ta YHCJIOBY
peaiizariito.

PiBHSHHS KOHBEKTHBHOIO TEIIOOOMiHY B TeIUIOHOCIT Oy/ayBajloch Ha OCHOBI
KinacuuHol cucreMd piBHsAHER HaB’e — CTokca B NpPUITYyLIEHHI TOHKOrO LIapy.
BBaxkanocsk, 1m0 Teriodi3uyHi BIaCTUBOCTI TEIUIOHOCIS 3aleXaTh Bl TEMIIEPaTypH.
KpiMm Toro, posrismaBcsi SK JTaMiHapHWH, Tak i TypOyJeHTHHH mnpodinb HOro
HIBUAKOCTI.

CrpsiKeHICTh TEIUIOBHX MMOTOKIB Ha rpaHulli TersioHociii —TAM moznenroBanach
3a JIOTIOMOT0I0 TPaHHYHUX YMOB 4 POy — YMOB 1/1€aJIbHOTO TEIIOBOIO KOHTAKTY.

OxkpeMuM  BaXJIMBHUM  €JIEMEHTOM  JIOCHI/DKEHHs  MOXKHAa  BBaXKaTh
3alpOIMIOHOBAaHK METOJ] BpaXyBaHHs BUIbHOI KOHBeKLii B po3smiasl TAMy. ABtop
POTIOHY€E PO3paxOBYBAaTH TEIUIOBUI MOTIK, SIKMH OOyMOBIIEHMH KOHBEKIi€IO, Ha



OCHOBI KpUTEpiaIbHUX PiBHSAHB. AJie, B TOM e 4ac, B WX PIBHSIHHSAX BPaXOBYETHCS
3MiHHa TOBILMHM IIapy pO3IUIaBy, LIO JO3BOJSIE OUIBII JETAJBbHO BH3HAYUTH
0cOOIMBOCTI MpOTikaHHA mporecy. KpiM Toro, BU3Ha4eHa 3aJIeXHICTh iHTEHCHBHOCTI
BLIBHOI KOHBeKIi1 B po3miaBi TAMy Bijx pexuMy Tedii TeMIOHOCIs Ta, BiAMOBIIHO, 1T
BIUIMB Ha IIBUJKICTh PyXy I'PaHUIl po3noaity ¢as.

Y TperbomMy pO3Aiji JeTalbHO OMUCAHI eTald CTBOPEHHS KOMIT FOTEPHOro
JITOPUTMY JUIsl BU3HAYEHHsS OCHOBHUX IapaMeTpiB TEIUIOBOIO0 aKymyJjsiTopa 3
(asoBumM nepexooM THITy «TpyOa B TpyOi». Anroputm Gy yBaBCsi Ha OCHOBI METOY
KOHTPOJIBHOrO 00’€My i3 pO3IIeIIeHHsM 0araToBUMIpHOI 3a/advi 3a MPOCTOPOBUMH
KoOpauHaTaMu Ta ¢iznyHUMU mpouecamud. CTpykTypa po3po0JIeHOTO HYHCIOBOrO
aJICOPUTMY OIMCAHA Ta MpeACTaBlIeHa Yy BIAMOBIAHIN OJIOK-CXeMi, HAa OCHOBI SIKOI
aBTOPOM CTBOpeHul BiaacHui Python-3actocyHoxk.

B posmini npexncraBneHi pe3yiabTaTH  PO3PaxXyHKY THIIOBHX pO3IOLIIB
Temnepatyp B TAMI Ta TeroHocii, cepeiHbOMacoBUX 3Ha4eHb Temneparyp TAMy ta

TEIJIOHOCIS, Bi3yali30BaHO BIUIUB BUJIbHOI KOHBEKIT B PO3IUIaBi Ha TEMJIOO0OMIH B
TAMi .

Y 4erBepTromMy po3AiJi NpoBeieHUH MapaMeTpHUYHHN aHajli3 Ta BH3HAYEHO
BIIMB Ha TEIIOMAcOOOMIH y (a3omepexiJHUX TeIUIOBHX aKyMyJISITOpax THITY «Tpeba
B TpyOi» TeMIepaTypy TEIIOHOCIS Ha BXO/i B KaHaJ Ta IIBUAKOCTI TEIUIOHOCIS. ABTOp
JUIs BUPIBHIOBaHHA ()POHTY TpaHULi po3noainy $a3 Ta ONTUMI3allii reoMeTpHYHHUX
PO3MIpiB TEIJIOBOrO aKyMyJISITOpa MPOTMOHYE 3aCTOCOBYBATH KEPyBaHHs IIBH/KICTIO
TEMJIOHOCIA. MOXIIMBICTP TaKOro MiIXOLy JOBeleHa IM Ha OCHOBI IIPOBEJEHHX
YHCIIOBUX €KCIIEpUMEHTIB. [IpomoHyeThCsl 3MIHIOBATH IIBUIKICTH TEIUIOHOCIS B
npocTopi abo B Yaci, ase GLIBII JOPEUHUM i TEXHIYHO GiJIBII MPOCTIIINM BBaXKAETHCS
KepYyBaHHS IIBUJKICTIO TEIIJIOHOCIS B Yaci.

Binomo, mo ¢asonepexigHi TEemioBi aKyMymisTOpud THIY «TpyOa B TpyOi»
napaboNOUMIIHAPUYHUX CTaHLiM MaloTh 3HaYHY NOBXHHY (Oinbm Hix 100 m). B
TaKOMY BHUIAJKY IIPU 1X BUKOPUCTAHHI BUHUKAE J10/1aTKOBa Mpo0IieMa, sika 0B’ si3aHa
i3 BUOOPOM TifPOJMHAMIYHUX NapaMeTpiB TEIUIOHOCis, 6O BUTpaTH Hacocy Ha
NPOKaYKy MOXYTb II€PEBHUIILYBAaTH YCi IO3UTUBHI eHepreTHyHi edekTu. ToMy BUHUKAE
OKpema 3ajiaya, sika 0B’ A3aHa 13 TepMOJUHAMIYHOIO ONTHMI3ali€r0 (a3onepexiaHoro
TEIIOBOTO aKyMyJIATOpa BeNMKOi NOBXMHM. Taka ontumisanisi Oyja mpoBeneHa B
pobori, 6asylounch Ha NMPUHIMIAX HEPIBHOBAXHOI TEPMOIMHAMIKH. ABTOp NpOBIB
EHTPOMMHMI aHaji3 Ta BHU3HAYMB 3HAYEHHs TreHepalil eHTpomii, 6a3ylouuch Ha
ilmKeHepHOMY miaxozi. Lle no3Bosmio 3HaiiTi aiana3on yucen PeliHonbaca, mpy sSIKUX
CHepreTH4YHa  e(EeKTHBHICTh TEIUIOBOIO aKyMyjsTopa OyJe MaKCHMajbHOI, a
ripoAYHaMiYHi BTpaTH MiHIMAJIbHUMH.

Y m’siTomMy po3Aisi JOKIaaHO OMTUCAHO OLIHKY a/IeKBATHOCTI 3aIIpOIIOHOBAHOTO
MiAXOMy, sKa CKIajanach i3 Tpbox ertamiB. Ha mepuiomy erani ouliHK{ IpoBOAHIOCS
MOPIBHSHHA OTPUMAHMX DPe3yJbTaTiB i3 pe3yJbTaTaMd HATYPHOIO €KCIEePHMEHTY.
KinpkicHI KpUTepiiB po3paxoByBalKCh HAa OCHOBI KJIACHYHUX METOJIB CTATUCTHYHOI
00pobkn nanux. [IpoBeneHwii aHami3 Moka3aB 3a[OBUTBHHMH 36ir YHCIOBHX Ta
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eKCIIEpPMMEHTAIbHUX JIaHWX, W0 CBIMYUTH NP0 aJEKBaTHICTH 3alpPOMOHOBAHOIO
miaxony.

Ha npyromy Ta TpeThOMy eTarax OLiHKa aJeKBaTHOCTI IPOBOAMIIACH LUISIXOM
TMOPIBHAHHS YUCJIOBHX PE3yJbTaTiB i3 pe3ylbTaTaMH TECTOBHX 3ajadv, sKi Oynu
po3B’s3ani amamiTmuno. Tak, mis TAMy Oyno pos3s’s3ana 3anada Credana y
KJIACHYHIM MOCTAHOBI[ i3 TPUBIAJPHUMHM TI'PAaHUYHMMHM YMOBAaMH I[IE€PIIOTO POIY.
ITopiBHAHHS NOKa3ano Maike MoBHUM 36ir pesynbraTiB. HeBenuke BiaXUIEHHS, SK i
OuiKyBaJIOCs, CIIOCTEPIraioch JInIle B 30Hi (ha30BOro nepexojy. Al 1€ He BIUIMBAE
Ha 3arajbHy KapTHHY Ta CBiYMTH PO a/1eKBaTHICTh 00PaHOro [T PO3B’ A3aHHA 3a/1a4i
Crehana MeTOLy ySIBICHOT TEILIOEMHOCTI.

Jlns  TerutoHocis Oynia aHaJNITMYHO pO3B’S3aHa TECTOBA 3ajada Ipo
KOHBEKTHBHHUI TeriooOMiH B Kpyriiii TpyOi mpu MOCTiHHIM TemmepaTrypi CTiHKH.
[TopiBHSHHS MOKa3ajJ0 MOBHMM 30ir YHCIOBHX Ta aHANITMYHHX DPe3yJbTaTiB, MIO
CBi/IYUTH NPO afeKBaTHICTH 0OPaHOI MOJIENi TEITTIO0OMIHY ISl TEMIOHOCIS.

YV BHCHOBKaX c(hOpMyIJIbOBaHi OCHOBHI pe3ysbTaTH AUcepTaLiiiHol poOoTH.

OOGrpyHTOBaHICTH HAYKOBHX I0JI0KeHb, BHCHOBKIB | peKoOMeHJaiii,
chopmyibOBaHHX Yy AHcepTalil, IX 10CTOBIipHICTD.

HaykoBi 1OJIOKEHHSI, BHCHOBKH 1 peKoMmeHpalii, siki chopMyiboBaHi Yy
JMCcepTAllil, € HiJIKOM O0IpyHTOBaHUMH i JOCTOBipHUMHU. Lle 3abe3neuyeTnes:

- IOCJIiIOBHUM JOTPUMAHHSM MPUHIIMIIIB CUCTEMHOTO MiAXOMY, 3aBASKH IKOMY
y po0OTi HIISXOM IMOTNEPEAHBOT0 aHali3y MpodaeMu, chOpMyIbOBaHO OCHOBHI
3aj1a4i JucepTariiHol poboTH, CipsMOBaHi Ha po3poOKy Mozenel Ta METOMIB
JOCIIIPKEHHST TIPOIIECIB TEIIOMAcCONEPeHOCY B TEIUIOBUX aKyMyJATOpax 3
(ha30BUM TEPEXOIOM «TBEPJIE TUIO — PiANHAY;

- KBali()ikOBaHUM  3aCTOCYBaHHSM  aBTOPOM  JHUcCepTalil  HayKOBOI'O
iHCTpyMeHTapito, a caMe, MaTeMaTHYHOTO Ta KOMIT FOTEPHOTO MOJIEIIOBaHHS 13
3aCTOCYBAHHSM CYYaCHHX YHCJIOBHX METOJIB, KOMIUIEKCHOrO HiAXOAYy [0
aHaJIi3y BIAIMOBIJHUX MPOILIECIB, 10 MAIOTh Miclle Y (a3onepexiTHUX CUCTEMaX
TEIIOBOT'O aKyMYJIFOBaHHS.

HaBeneni y mucepranii pesynbraTd poOOTH TEOPETHYHO OOIPYHTOBaHI i
BHKOHAHI Ha BHCOKOMY HAyKOBOMY piBHi. BHCHOBKM MICTATP HOBI HayKOBI
MOJIOXKEHHST IIOA0 TMPOLECIB TEIUIOMACONEPeHOCY B TEIUIOBHX aKyMyJsATOpax 3
(ha30BUM MEPEXOOM «TBEpAE TLIO — piiuHa». 3alpoNOHOBaHI MOAENl, METOAI Ta
MpOrpaMHi 3aCTOCYHKH MOXYTb OyTH MOK/IaJeHI B OCHOBY IPOEKTYBAaHHS pealbHUX
CHCTEM TEIUIOBOTO aKyMYJIFOBaHHS, BUKOPHCTOBYBAaTHUCh B IHIIMX Tally3sX HayKH,
TE€XHIKH, OCBITH.

HaykoBa HOBH3HA pe3y/abTaTiB AHcCepTALii.

1. Bnepme pospobiena 3D maremaruuHa Mopenb crnpsbkeHoi 3amadi Credana,
CTBOPEHUH BIJMOBIMHUNA YHCIOBUH aJIrOPUTM Ta BJIACHHH NPOrpamMHHUM



NPOAYKT JUld BU3HAYCHHS OCOONMBOCTEH TEIUNIOOOMiIHY B  TEILUIOBOMY
aKyMyJsaTopi 3 ()a3oBMM MepexoJioM «TBepje TUIO — piauHa» THMy «Tpyba B
TpyOi».

2. Bnepwe po3po0neHo MeTon BpaxyBaHHs BUIBHOI KOHBEKIil y posmiasi
TeIJI0aKyMYJIFOIOYOT0 Matepiany i TeIUIOBOrO aKyMyJisiTopa THIYy «Tpy6a B
TpyOi», BU3HAUEHO BIUIMB DPEXHMY TEIUIOHOCIS HA IHTEHCHUBHICTH BLIBHOL
KOHBEKIIil B pO3ILIaBi.

3. Bnepuie 3anpornoHOBaHi MeTOAM BHpIBHIOBAHHS pO3MOALTY TeMIepaTyp B
TEIIOAKYMYJTIOIOUOMY MaTepiaji, mo 0a3yloTbCs Ha BapialisiX MIBUAKOCTI
TEIJIOHOCISI B TPOCTOPI Ta Yaci.

4. Bnepwe, 6asyrounch Ha TNPUHIMNAX HEPIBHOBAXHOI  TepPMOAMHAMIKH,
NPOBEJICHUI EHTPONIMHMI aHani3 Ta BU3HA4YEHI ONTHMAJIbHI 3HAUYEHHS YHCel
Peiinonbaca, ski  3a0e3nedyroTh MakCHMalbHY —TEMIOBY e(eKTHBHICTH
(hasorepexifHOro TEMIOBOIO aKyMyJIsTOpa MPU MiHIMATBLHHX TiIpOJHHAMIYHIX
BTpaTax TeIIOHOCIS.

IIpakTH4He 3HAYEHHSI OepP/KAHUX Pe3yJIbTATIB.

1. Ha ocHOBi po3po61eHOro YHCII0BOrO aIropuTMYy, 10 6a3yeThesi HA METOI
KOHTPOJIbHUX 00’€MiB, OyB CTBOpEHMH BIAacHWUil NpPOrpaMHHUI KOX, SKHH Mae
y3arajpHEHUH Xapakrtep i, B pa3i HE3HAYHOI KOPEKIii, MOXE 3aCTOCOBYBATHCS IS
(hasorepexifHUX TEIUIOBHX aKyMyJSTOPiB TUIy «Tpyba B TpyOi» pi3HOTrO
TEMIIEPATypPHOTrO PeXUMy Ta npusHadeHHs. Kpim Toro, crBopenuii HpOFpaMHHPI KO
Ma€ THY4YKy Ta TMpO30py CTPYKTYpy, IO MHO3BOJIsIE 0e3 3MiH CTPYKTYpH
MATAITOBYBATH HOro Mif Oyab-SKMH THN TEMIOaKyMYJIIOYOro matepiany i
TEIUIOHOCIA Ta Oy 1b-5IKi YMOBHU ()YHKI[IOHYBAaHHS CHCTEMH.

2. Pesynbrati npoBeIeHOro JOCIIIKEHHS MOKYTh GyTH BUKOPHCTaHI i/l 4ac
MPOCKTYBAaHHA Ta (YHKUIOHYBaHHS Cy4aCHHX COHSYHHMX TEePMOAHHAMIYHHX
YCTaHOBOK DI3HOIO TEMIIEPATYPHOrO piBHA Ta NPH3HAYEHHS, B SKUX B SKOCTI
TEXHOJIOTIYHOrO ~ OONa/IHAHHS ~ BUKOPUCTOBYEThCS  (ha3ONepexifHuil  TemmoBumii
aKyMyJIITOP «TBEpE TiJIO — piguHay.

3. TeopernuHi Ta MPaKTHYHI MOJOXKEHHS POGOTH CTATH CKJIAZ0BOIO YaCTHHOIO
HaBYalbHUX AUCUMIUTIH «Mogneni i MeTomu mpukiIaaHOi MaTeMaTHKH», «MeToau
ineHTHdikalii MapamMeTpiB MaTeMaTHYHMX MoOJeNel», sKi BUKIAAAIOThCS JUIS
3100yBa4iB BUIIOi ocBiTH piBHs PhD creuianbrocti 113 IMpukiagHa MaTeMaTHKH B
JIHITpOBCHKOMY HaHiOHaJIBHOMy yHiBepcureti imeHi Osecst ['onvapa.

4. Tlposeneni mocnifukeHHs Ta iX pe3yNbTaTH CKIANAIOTH BiAMOBIIHHIA po3aia
IHILIaTMBHOT HayKOBO-0CiAHOT po60oTH «JleTepMiHOBaHI Ta CTOXaCTHYHI aJITOPUTMHU
KOMIIT'IOTEePHOTO MOJIENIOBAHHSI 00’ €KTIB Ta NMpoleciB pi3HOT npupoan» (2022 — 2024,
HayKOBHM KepiBHUK mnpod. Kumm JLI., L[Gp)I(aBHI/II/I peecTpaniiHuil HOMep
01220001467), sixa mpoBOUTHCS Ha Ka(be,r_[pl KOMIT’ FOTEPHHUX TEXHOJIOTi i (haKyibTeTy
NpHKIaaHol MaTremaTuku [[HY.
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Pexomenpanii  mogo  moganbmIoro  BHKOPHCTAHHSA  pe3y/bTaTiB
aucepraniinoi  poGoru.  BceeGiunmii  aHami3  pesynpraTiB  guceprarii
NPOJEMOHCTPYBaB X BA&XKIMBICTh NPHU BHKOHAHHI (yHAAMEHTAIBHUX HAYKOBO-
JOCIIIHUX POOIT Ta TPH NPOBEJEHHI MOCHIMKEHb BiANOBIIHUX CHCTEM. Tomy
pe3yJIbTaTH JucepTalii KOPUCHI JUIs HAyKOBHX, aKaIeMIYHHX i raly3eBUX OpraHi3allii,
SIKI  IOCIIDKYIOTh  3aKOHOMIPHOCT] [ePeTBOPIOBAHHS  BiIHOBIIOBAIBHUX JUKEpe
eHeprii. BuxopucranHs iX B OCBITHIX 3aKiajgax MiJBMIIMTL piBEeHb MiJATOTOBKH
CTy/IeHTIB, Oy/ie KOPHMCHUM NPH HAIIMCAHHI KypPCOBUX Ta AMIIOMHHUX POOGIT.

Bigmosignicte 3micTy aucepranii  BeTaHOBJIEHHM  BHMoOram.  3MicT
AucepTallii MOBHICTIO Biamosimae cremianbHocti 113 IpuknagHa Matemarrka. 3a
CTPYKTYpOt0, 00csAroM i oOpMIICHHSIM JAHCEpTallis BiAMOBiZae BCiM BHMOram, o
Tpe/sIBISIOTCS 10 AUCepTaliii Ha 3700y TTsl HayKOBOTO CTyIeHs 10KTopa (inocodii.
OOcsr, KITBKICTB 1 Kepena my6ikaniii BiAMOBIAAIOTh TIFOYMM BUMOTAM.

IToBHOTa BHKJIAJEHHSI pe3yJbTaTiB Po6OTH B OmyGJiKOBAHMX NpamsXx.
OcHOBHI pe3ynbTaTH AucepTalii 3 HOCTATHHOIO TOBHOTOK BHKJIANEHO B 8
myOmikamisx, 3 SKUX 2 crarTi OmyONiKoBaHI y BHMIAHHSX, SKi BKJIIOUYEHI 110
MIXKHapO/IHOT HayKoMeTpH4Hoi 6asu Scopus, 1 cTarts omy6mikoBaHa y baxoBomMy
BHaHHI YKpainu kateropii b. Pesynbratu auceprauiiinux gocmimkens Opkosa P.C.
MPOMLLTH anpobaliro Ha 5 HayKOBO-ITPAKTHYHUX KOH(PEPEHIIisX.

3ayBaskeHHs1 o AMcepTauii Ta aBropedepary.
1. BigcyTns indopmariis mon0 moxubku ekcriepuMeHTaIbHIX JaHUX.

2. Temno¢isnuni BnacruBocti TAMy B «mushy» 30Hi 6yn0 6 OULTBHO
PO3paxoByBaTH 3 ypaxXyBaHHAM BiJIHOCHOI YaCTKH KOXHOI 3 (a3.

3. Bxasyerbesl, o Temnogi3suyHi BIaCTHBOCTI He 3aleXkaTh Bijl TEMIIEPATypH, aje B
PIBHSIHHSAX L€ BiloOpakeHo (Hanpukiaj, piHsuHs (2.2.1) — (2.2.4)).

Crix 3a3HaunTH, WO 3po6iieHi 3ayBakeHHs He BIUIMBAIOTh HA HAyKOBHH piBEHb
AucepTallii, HOBU3HY Ta JOCTOBIPHICTS il pe3yIbTaTiB.

BucnoBok no aucepranmii.

Huceprauifina po6ora IOpkosa Pomana CepriifoBuua «MogesroBaHHs
CHEPreTUYHUX MOTOKIB B TEIUIOBUX aKyMyNATOpax 3 ()a3oBUM MepPeXoaoM «TBEepe
TIO — pinuHa» sBIse OGO 3aBepLIeHMI BHKIAM BiATOBIIHOTO NOCITiMKEeHHS, B
SIKOMY OTPHUMaHI HOBI Pe3yJIbTaTH IOI0 BUPILICHHS OAHI€ET 3 BAX/IUBHX 3a1a4 B ray3i
NPHUKJIAJHOI MaTeMaTHKM — pO3pOOKH Ta YIOCKOHAJeHHI Mopeneif Ta MeTo.iB
JIOCITI/UKEHHSL TIPOLIECIB TEMIOMACOIIEPEHOCY B TEIIOBMX aKyMYJISTOPaX 3 ¢dazoBuM
NIEPEX0IOM «TBEPAE TLJIO — piauHAY.

Juceprailis € 3aKiHYeHOO HAyKOBOIO POGOTOIO, B AKilf OTpUMaHi HOBI HayKOBI
pe3yJIbTaTH, 110 MalOTh TEOPETUYHY Ta MPAKTHYHY LiHHICT. ChopMysIbOBaHi HayKOBi
TIOJIOKCHHS MCEepTallii, BACHOBKH i peKOMeHallii € JOCTOBIpHUMHM Ta BiJTOBIIAIOTh
00’ €KTHUBHIHN IifiCHOCTI.



F

3n06yBaueM NOTPUMaHi BHMOTHM aKaaeMidHOl J0OpOYEeCHOCTi, AMcepTallis
Bi/IMOBiZja€ BUMOraM YMHHOI'O 3aKOHO/ABCTBA IIPO aBTOPChKE MPaBO, MiCTUTh MOBHY 1
JIOCTOBIpHY iH(GOPMAIIi0 PO pe3yIbTaTH HayKOBOI AisTIBHOCTI, @ TAKOXK BUKOPUCTAaHI
METOJIUKH JTOCITiIKEHb.

3a HanpsMOM OOpaHMX i BUPIIIEHHX MMHTaHb JUcepTaliiiHa poboTa Biamosigae
cneuianpHocti 113 TlpukiagHa marematuka, ramys3i 3HaHb 11 Maremartuka Ta
CTAaTUCTHUKA.

3a HayKOBUM piBHEM, HAyKOBOIO HOBH3HOIO OTPUMAaHMX pe3ylbTaTiB, IX
TEOPETUYHOK Ta MPAKTHYHOK 3HAYMMICTIO Ta OOCATOM BHMKOHAHMX MOCHIIKEHb,
JMcepTaliiHa po0oTa BiIIOBia€ BCTAHOBICHUM BHMOraM BianosiaHo Hakazy MOH
Vkpainn Ne 40 Bixg 12.01.2017 p. «IIpo 3aTBepkKeHHS BHUMOT 10 OQOPMIIEHHS
mucepranii», «ITopsiiKy MpUCY/DKEHHs CTyNeHsl JokTopa (imocodii Ta cKkacyBaHHs
pillleHHsT pa30BOI Creliani3oBaHOi BYSHOI pajd 3aKiaay BHUILOI OCBITH, HayKOBOI
YCTAaHOBHU TIPO TPHUCYIDKEHHs cTymeHs nokrtopa ¢inocodii» (ITocranosa KaGinery
MinictpiB Ykpaiau Ne 44 Big 12 ciunst 2022 p. 31 3minamu Big 21.03.2022), a ii aBTop
FOpkoB Poman CepriiioBud 3aciyroBy€e NpUCyDKEHHS CTyNeHs JOKTopa ¢inocodii 3a
cnenianpHicTio 113 INpuknanna maremaruka.

Odiniiinuii onoHeHT

JIOKTOp TexXHIYHMX HayK, 3aBiyBay - [TaBno 'AKAIJI
Kadeapr aepoKOCMIYHOI TEIIOTEXHIKH
HauioHanpHOro aepoKOCMi4HOTO  yHi-
Bepcurery iM. M. €. JKykoBcbKoro
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