PELLEH3I5I
Ha auceprauiiiny pobory
Borau Mukonu CepriitoBuya

Ha TeMy
«ABTOMATH3ALlIS NPOLECY KepyBaHHs alalTHBHOIO CHCTEMOIO
mepepuBYacToro Temo3abesnevens OyaMHKy Ha 6asi TernI0HacOCHOT yCTaHOBKMY
npeacTaBieHy Ha 3100y TTs cTyrens gokropa dinocodii
B rajiysi 3HaHb 15 — ABromMarusatlis Ta npuiano0y 1y BaHHs;
3a cremianbhicTio 151— ABroMaTH3aLis Ta KoMl I0TEpHO-IHTerpoBaHi TEeXHOJIOTI1

AKTyaJbHICTh TeMH AHCEPTaNii.

V KOHTEKCTI MIOBGAIBHHX KIIMATHYHHX 3MiH Ta EHEPreTHYHHX BUKJIHUKIB
nuTaHHs e(EeKTUBHOTO BHKOPUCTAHHsS pecypciB HaOyBaioTh OCOOJIMBOI Bard:
3MEHIIeHHs] BUKHIB i CKOPOUEHHS CIOXKMBAHHS BUKOIIHOTO NaIHBa € CTPaTEriYHHMH
3aBJAHHAMH CTaloro PO3BUTKY. Y Lil mapaaurmi ocoGiuBe 3HA4YeHHS BiAirparoTh
eHeproe(eKTHBHI TeXHOJOTil y cdepi Temnozabe3neyeHHs, A€ BHKOPHCTaHHA
TerioHacocHux ycTaHoBok (THY) nosBonsgie CyTTEBO 3HH3UTH 3aJIe)KHICTh BIJl
TPaJULIHAX €HEPrOHOCITB i MOKPAIIKTH eKOJNIOTIYHY CUTYAaLIIO.

Kpim TOro, B yMOBax MoBHOMACIITaOHOI BifiHM B YKpaiHi KPUTHYHO BayKIIHBUM
€ TMUTaHHA HaJiMHOCTI Ta aBTOHOMHOCTI eHepromocradaHHs. PylHyBaHHsA
iHppacTpyKTypH, 1epeGol 3 eneKTpo- Ta TeIUIONOCTadyaHHsIM y OaraThoX perioHax
CTBOPIOIOTH MOTPedy B JIOKANBHUX, BITHOCHO HE3aIEXHUX JKepenax TeIJa, 3aTHHUX
3abe3neyyBaTd MiHIManbHO HEOOXigHUM KOM(OPT y JKHUTIOBHX 1 TIPOMAaJCHKHX
oynisnax. THY MoxyTe cTaTd eeKTHBHOIO CKJIaJOBOIO TaKol JELEeHTPali30BaHOl
CHCTEMH Teruio3abe3rnedeHHs..

V nmceprauii 3ampONOHOBAHO KOMIUIEKCHUM MiIXid, IO MOEAHYE KIIACHYHI
METO¥ MOJENIOBAHHs Ta Cy4acHi TeXHOJOTIi IITYYHOrO IHTENIEKTY Ul PO3paxyHKy
ONTUMAJIbHUX PEXKHUMIB poboTH THY: Lle JIO3BOJISIE T IBUILUTH
eHeproe()eKTUBHICTh, 3MEHIIWTH HaBaHTAXEHHA Ha oONagHaHHS, IPONOBXUTU
TepMiH ioro cmyx6u # aganTyBaTH poOOTY CHCTEMH A0 3MIHHUX YMOB - K
KJIMAaTHYHHX, TaK 1 TEXHOreHHHMX. 3amlpONOHOBAaHI pILIEHHsS CIpSMOBaHi Ha
CTBOPEHHS Hy4YKHMX CHCTEM aBTOMATH30BaHOI'O IIEPEPHBYACTOrO OOIrpiBy Ha OCHOBI
THY € o0cobaMBO akTyaJbHIMH B YMOBaX BOEHHOTO CTaHy H IIiCISBOEHHOTO

BiJIHOBJIEHHS Y KpaiHH.
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Ouinxka  ofrpynroBanocti  HAayKOBHX  pe3yjabTaTiB  gucepraumii, ix
MOCTOBIPHOCTI TA HOBH3HH.

Haykosi mnosnoxenHs, BUCHOBKH Ta pekoMeHiamii auceprauiiinoi po6otu €
HaJIC)KHUM YHHOM OOIpyHTOBaHMMH. BOHM crnimpaloThes Ha akTyalbHi BITYM3HSHI i
3apyODKHI HaykoBi nyOunikauii, a Takox Ha KOPeKTHE 3aCTOCYBaHHS METOJIB
nociuipkenns. YacTiHa Matepiany jaucepraiii mopaHo y (opMi MaTeMaTHUHMX
MOzened, LmocTpauii, cXxem 1 TabiMub, 0 HAOYHO AEMOHCTPYIOTH 3MiCT |
MiATBEPILKYIOTh OOIPYHTOBAHICTh HAYKOBHMX Pe3yJIbTaTiB.

JIOCTOBIpHICTE  OTPUMAHUX pe3yJbTATIB  3a0e3IeuyeTbesl BHKOPHCTAHHIM
CYYaCHHX MPOrpaMHHX 3ac00IB Al MATEMaTHYHOrO MOJEIIOBAaHHS Ta PO3paxyHKY
cucreM  KepyBanHs (Matlab Simulink, Simscape), MamHMHHOrOo HaBYaHHA
(TensorFlow), po3paxyHky Terodisndanux xapakrepuctik 06’extis (CoolProp).

Pesyneratn  MogmemoBaHHS  aHamitmyHol Mozeni THY  BiamosimaroTh
eKCIIepUMEHTATBHUM JTaHUM.

HayxoBa HOBM3HAa pe3ylbTaTiB JUCEPTALiMHOTO MOCIIIKEHHS IIOJIArae B
HaCTYTHOMY:

1. B pesyneprari po3B’sA3aHHsS 3ajadi ONTHMi3allii BH3HAYEHO 3HAYEHHS
napaMeTpiB IepepuBYacToro ob6irpiBy Oyaumuky Ha 6a3i THY, ski 3abe3medyroTs
MiIBUILEHHS eHepreTHYHOI e()eKTHBHOCTI.

2. YI0CKOHANEHO CHCTEMY KepyBaHHs NepepUBYacTHM 00irpiBom OyJIHHKY Ha
6asi THY, sixa BpaxoBye HOnatkoBi (pakTOpH i JO3BOJSE 3HH3UTH CIIOKHBAHHS
enexkrpoeneprii THY.

3. VYiockoHaneHO METOAM IHTerpalii aHaNITHYHHX Ta HelpoMepeKeBUX
mozneneit y cepenoBuili MATLAB/Simulink, mo 3MeHIIHIO Yyac MOMETIOBAHHS
JMHaMIYHHUX TPOLECIB Y CHCTeMaXx Tero3abe3neyeHHs.

4. 3a paxyHok iHTerpauii creuianizoBaHuX O0i0JioTeK MicTalu MOAAIBILIOTO
PO3BHTKY MIiIXOAM ISl OLIHKM BIUIMBY THIy poOOYOro Tifla Ha XapaKTePUCTHKH
THY, mo nano MOXIMBICTE OLIHUTH €(EeKTHBHICTh 3aCTOCYBAHHS HOBHX THIIIB
pobouux TiJI (30KpeMa cyMimeii) Ha xapakrepucTuku THY.

HaykoBi mocuipkeHHs: Oyln BUKOHaHI 3100yBaveM Ha Kadeznpi aBToMartu3auii
enepretiyHux npoueciB KIII im. Irops Cikopchkoro B pamkax HayKOBO-TEXHIYHOT
poboTH  3a  Aep)KaBHUM  3aMOBJIEHHAM  «Po3poOieHHs  iHTeleKTyanbHO!
HU3BKOTEMIIEPATYpPHOI  CHCTeMM  Teruio3abesmeueHHs  Oyaisens Ha  Gasi
KOHZeHcalliifHol MomyiapHOI KoTenbHI» (Haka3 MOH Vkpaimn Nel213  Bin
09.10.2023, neprxaBuuii peectpauiinmuii Homep 0123U104476).

TakuMm yuHOM, IOCTaBJIEHE B JUcepTalliliHId poOOTI HAYKOBE 3aBJAHHS 1O
CTBOpEHHA aJaNTUBHOI CUCTEMH KepyBaHHs IEPEPUBYACTHM TEII03a0e3IIeUeHHIM
6yaunKy Ha 6a3i TerIoHacOCHOI yCTaHOBKHM BHKOHAHO TOBHICTIO, 3/100yBay MOBHOIO
MipOIO OBOJIOJIIB METOJIONOTI€I0 HAYKOBOT JisIIBHOCTI,
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Ouinka 3micty ancepranii, i 3apepuenicTs Ta A0TPUMAHNS NPHHUHITIB
akajaemiunol pobpouecnocti.

3a cBoiM 3MicToM amceprauiiina pob6orta 3m06ysaua borsu M. C. moBHicTiO
Bignmosifae CranmapTy BHMILOI OcBiTH 3i cremianbHocti 151 — «ApTomarusaiis Ta
KOMIT'IOTEPHO-IHTErpOBaHi TEXHOJIOrI» Ta HampsMKaM JOCHi/KeHb BIATNOBIAHO IO
OCBITHBOT NPOrPaMH «ABTOMATH3ALlis Ta KOMIT I0TEPHO-IHTErpOBaHi TEXHOIOrT.

Jluceprauiiinza poboTa € 3aBepIIEHOI0 HAYKOBOIO Mpalero 1 CBIAYHTH IPO
HasBHICTH OCOGMCTOro0 BHECKY 3m00yBavya y HaykoBuil HanpsaM «Exeprernka Ta
eHeproeeKTHBHICTD.

PosryisiHyBIIM 3BiT MOAIGHOCTI 3a pe3yibTaTaMu IepeBipkH AMCepTalliHHOl
poGOTH Ha TEKCTOBi CIIBMAIiHHS, MOXHA 3pOOMTH BHCHOBOK, LIO AMCepTaliiiHa
po6ota Borsu Muxomu CepriifoBuua € pe3yJabTaToM CaMOCTIHHHX HOCHiKEHb
3100yBaya i He MiCTUTE eneMeHTiB panscudikamii, komninsawii, Gpabpukarii, miariaty
Ta 3arMo03MYeHb. BHKOpHCTaHi ifel, pe3ynbTaTH i TEKCTH IHIIMX aBTOPIB MaroTh
HaJIeXKHI IIOCHJIAHHS Ha BiINOBIZHE JHKEpEo.

Moga Ta cTHJIb BUKJIAJCHHS Pe3yJbTaTiB.

Huceptauiiina poboTa HanucaHa yKpalHCbKOIO MOBOIO.

MoBa BHKIaIeHHS AHUcepTaliiHOi poOOTH € HayKOBO-CTaHJapTH30BaHOIO,
YiTKOIO Ta 3po3ymisioio. IIpUCYTHsI TepMiHONOTIYHA TOYHICTH, IOCIIJOBHICTE,
Halle)XHe BHKOpHUCTaHHs (opmyn, rpadiki, cxeM. Jlerko MpOCTEXyeTbCS Xil
JIOCIIIKEHHSI Ta JIOTiKa NPUHHATHX pilleHb.

JlucepTraisi ckianaeTbCs 3 BCTYIY, 5 PO3ALNiB, BUCHOBKIB, CIIUCKY JIiTepaTypu
Ta 0JAaTKiB. 3aranpHui obcsar auceprauii 172 cTOpiHKH.

Y Berymi  OoOIpyHTOBAaHO —aKTYalbHICTH TeMHM JIUcepTaliiiHol  podory,
copMyJIEOBaHO MeETy Ta 3ajadi JOCTi/DKeHHs, HaBeJeHO HayKOBY HOBH3HY Ta
MpakTUYHe 3HA4YeHHS OTPUMAHUX pe3yJbTaTiB, BIJOMOCTI IIpo  anpodauiro
pe3yNbTaTiB, 3a3Ha4eHO 0COOUCTHII BHECOK 37100y Baya.

V nepuiomy po3[isi IpoaHali30BaHO Cy4acHi MIAXOAU 10 TeruiozadesnevyeHHs
OyniBesb, 0COOIMBOCTI BUKOPUCTAHHS TEIUIOHACOCHUX YCTAHOBOK, @ TaK0OJK METOH
MOJIEJIIOBAHHA ¥ YIpaBMiHHS TakUMH cucTeMaMd. OOIPyHTOBAaHO IOLIIBHICTE
BHKOPUCTAHHS I€PEepHBYACTOrO PEXUMY OOIrpiBy sK eHeproe(eKTUBHOrO MiAXO.y
Ta BU3HAYEHO HAINPSIMH MOJAJBLINX JOCIIKEHb.

Y jgpyroMy po3aini aBTOp CTBOPHMB JeTallbHy aHaliTH4Hy moxens THY Ha
ocHOBI (hi3MYHUX 3aKOHIB Ter1000MiHy, rifpoauHaMiky # TepMoauHamiku. Moaens
peanizoaio B cepenopumli MATLAB/Simulink i3 Bukopucrannsm 6i6niotexu
CoolProp. Ilposeaeno il Bajifauilo 3a eKCNEPUMEHTAJLHUMH JAaHHUMH, L0
3aCBIIYMIIO BUCOKY TOUHICTb MOJIETIOBAHHS.
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Y tperboMmy posuini 3anpornoHoBaHo BukopuctaHus LSTM-mepex ams
CTBOpeHHS mBHAKOAII0H0T Mojeni THY, sika 3aminioe ananitnany mojeib. Mojens
Ha ocHOBI LSTM-Mepex HaBueHO HAa NAHMX 3 aHAIITMYHOI MOJEN, Micjas 4Yoro
iarerposano y Simulink uepes S-¢ynkiito, wo gano 3mory peanizysatu poGoTy B
peaibHOMY Yaci.

YV yerBepTOMy po3zini chopMOBaHO IMOBHY Mojelb OYIAWHKY 3 ypaxyBaHHAM
KOHCTPYKTHUBHHX 1 TeIIOQI3HYHUX XapakTepHCTHK, 00’eanaHy 3 mozemmo THY.
[lokazano B3aeMOJiI0 MK elleMEeHTaMH CHCTeMH omajieHHs Ta 6yxisii. [TpoBeaeHo
IMiTaLli}{He MOZENIOBaHHS, K€ MiATBEPIIKYE TOUHICTH MOAENI Ta ii MOMIMBICTE 0
BHUKOPHCTaHHS B 3a/1a4i ONTUMi3allii.

Y m’atomy po3gini po3poONeHO airopuTMH aalTHUBHOIO KepyBaHHs, sKi
JO3BOJISIOTH €KOHOMHUTH eHepropecypcu 0e3 BTpaTH TeIIOBOro KoMQopTy.
3HifiCHEHO JOCNI/DKEHHS BIUIMBY HiYHOI yCTaBKM i dyacy po3irpiBy Ha
eHeprocrnoxkuBanHs. [lokaszaHo, o mnepepuBYacTe KepyBaHHS MOXE 3HU3UTH
CIIOJKMBaHHs eHeprii 10 18% mopiBHAHO 3 Ge3repepBHUM PEKUMOM.

Hucepraniiina po6ora odopmiena Biamnosigso no sumor Hakazy MOH Ykpaiuu
i 12 ciunmst 2017 p. Ne 40 «ITpo 3aTBepKeHHs BUMOT 10 O(GOPMIIEHHS AUCEPTALIii».
Xoya po3mip aHoTalil i KiNBKICTh KIIOYOBHX CIIiB MEPEBUUIYIOTH PEKOMEHI0BaHHIT
o0csir.

Onpuniloanenns pe3yabTaTiB JucepTaniiinoi podory.

Haykosi pesyibTatu aucepralii BHCBITIeHI y 9 HaykoBuX myGmikarisx
3n00yBaya, cepesl sIKMX: 4 CTAaTTi y HAyKOBMX BHAAHHSX, BKIIOUEHHX Ha naTy
ormyOIiKyBaHHsS O INepeliKy HayKoBUX (haxoBHX BHIAHb YKpainum; | aBTOpCHKe
CBIIOUTBO Ha KOMII'IOTEPHY Iporpamy. Takoxk pe3yJibTaTH auceptanil  Oynu
anpo0OoBaHi Ha 4 MDKHapOJHHX HayKOBO-TIPAKTHYHHX KOH(EPEHIifX.

Yei nmyOmixauii 3100yBada MaroTh BHCOKMEl HayKoBHH piBeHb. OcoGucTHii
BHECOK 3/100yBauya y Iy0uikauisx 3a CliBaBTOPCTBOM BaroMHi.

Buxopucrani imei, pesynpTaTH i TeKCTH IHIIMX aBTOPIB MAIOTh HAJIEKHI
nocuiaHHA Ha Bifmosinme mkepeno. Ilpunummis akamemiunoi moGpouecHocti y
JKOJIHIMN 3 ryOJikaLiif He IIopyLIeHo.

Taxum uMHOM, HayKOBI pe3yNIbTaTH OMUCAHI B AMCEpTaIliiHil poOOTI MOBHICTIO
BHCBITJIEHI Y HayKOBHX MyOuikauisix 3100yBauya.
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Henoniku Ta saysakenns 10 auceprauiiinoi pooru.

3aranom poboTa CTBOPIOE MO3UTHBHE BPaXKEHHS.

He 3Baxaloun wa BucOkuil HayKkoBHil piBeH» juceprauii, ii mnpakTUdHy
3HAUYIMICTh Ta aKTYAIbHICTh 10 poboTi € 3ayBakeHHS, a i OKpeMi MONOKEHHs
noTpedyIOTh MOSICHEHD:

1.B poboti 3ycrpiuaioTbcsi MEBHI HETOYHOCTI: 3aMiCTh CIOBOCIIONYYEHHS

«HeUpoHHa MoOenby OiNbII KOPeKTHHM 6yso 6 BXKHTH TEpMiH «Helipomepedicesd
MO0enby.

2.B pospini 3 BHMIAKae He 30BCIM JIOTIYHO, IO CHOYATKY MpeACTaBiIeHi
pesyibrati nopisHsanus LSTM i RF mozeneii (myunkr 3.2.4 Pe3ynbTaTi NOpiBHAHHSA),
a MOTiM HaBeJCHO METOMKA OOy IOBH IIUX MOJEIEL. Kpim toro, Oysio 6 gouisibHUM
HaBeCTH B JOAATKax JICTHHI KOMY JUIS MiArOTOBKH BXiJHHX NaHUX, METPHK Ta
pesynbTaTd HaBuaHHs LSTM i RF. Taxox BBakaro, mo HelpomepexkeBy MOZIENb
THY mosxHa Gyno 6 BUHECTH B IyHKTH HaYKOBOI HOBH3HH.

3. OpHiero 3 BUMor npy po3pobui Helipomepeskesoi moneni THY 6yio 3asBneHo
THY4KYy aJanTauiio Jo 3MiHHMX yMOB eKCIulyartauii. BakaHo 6yno 6 HaBecTH
TOSACHEHH, IO MA€EThCs Ha yBasi, OCKUIBKM HeiffpoHHA Mepe)ka HaBYeHa Ha HaGopi
3TEHEPOBAHMX BXIJHUX NaHMX, AKi BPaXOBYIOTH (i3W4Hi i reOMETPUYHI MapameTpH
KoHkpeTHOro THY.

4. B poboti Hazano obmexeHy inpopmauito woxpo ITI[-perynsropa. Baxkaro
Oyno 6 BrokpemutH ioro Ha cxemi Simulink, posmucatum kaman kepyBamus Ta
METO/IM HaNlalITyBaHHs IapaMETPIB PeryisTopa.

5.byno  © mouinbHO HaBecTM  aHaNi3  eKOHOMIUHOI  edeKTHBHOCTI
3alIpOIIOHOBAHOI cHcTeMu. Po0oTa akieHTye yBary Ha TEXHIYHHX acleKTax
eHeproe(eKTUBHOCTI, MpPOTE OUIiHKA EKOHOMIYHOI MOLIJIBHOCTI BIPOBA/IKEHHS
3aMpONOHOBAHMX PillleHb HANPHKIAM, Y BUIVISI TEPMiHy OKYITHOCTI, eKOHOMIT 32 pIK
TOLIIO, A0NIOBHUIA O mepeBaru poboTH.

BBaxaio, 110 BUCIIOBJICH] 3ayBaXXeHHS HE € BU3HAYAILHUMHU i He 3MEHUIYIOTH
3arajibHy HayKOBY HOBH3HY Ta IIPAKTHYHY 3HAUMMICTh Pe3yJIbTaTiB Ta He BIUIMBAIOTE
Ha MO3UTHUBHY OLIHKY AMCepTaLiitHOl poOoTH.
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BucnoBok npo auceprauiiiny podory.

Bsaxaro, 1o jaucepraiiiina poGota 3106yBada cryreHs jgokropa (imocodii
Borau Mukonu CepriifioBuua Ha TeMy <«ABTOMAarH3allis IPOLECY KepyBaHHA
a/laNTHBHOIO CHCTEMOIO MepepHBYacToro Termo3abesnedents Oymunky Ha 6asi
TENNOHACOCHOI YCTAHOBKM» BUKOHAHA Ha BHCOKOMY HAayKOBOMY DiBHi, HE MOPYIIYE
NPUHUMIIB aKaJeMidHoi J06pOUECHOCTI Ta € 3aKiHYEHHM HayKOBHMM JOCIIKEHHSM,
CYKYIHICTb TEOPETHYHHMX Ta IPAKTHYHHX pe3yNbTAaTiB SKOro pPO3B'A3y€ HayKOBE
3aBJaHHA, 10 Ma€ iCTOTHe 3HAYeHHA /i rany3i 3HaHb «ABTOMarH3alifz Ta
npunanoOyaysanusy. Jucepramiiina po0oTa 3a aKTyalbHICTIO, MPaKTHYHOIO
LIHHICTIO Ta HAYKOBOIO HOBHM3HOIO IIOBHICTIO BiANOBiZA€ BHMOraM YHHHOI'O
3aKOHOJaBCcTBa YKpaiHu, 1o nepenbadeHi B m. 6 —9 «llopsanky mnpucyKeHHs
CTymeHst JoKTopa (inocodii Ta ckacyBaHHs pillleHHS pa30BOi CIeliani30BaHOl BYEHOL
paju 3akiaay BHMIIOI OCBITH, HAyKOBOI YCTAHOBHM HpPO IPHUCYJUKEHHs CTYIICHs
nokropa dinocodii», 3arsepkeroro ITocranosoro Kabinery MinicTpiB YKpaiHu Bij
12 ciyns 2022 p. Ne 44,

3n00yBau borza Mukona CepriifioBuY 3aciyroBye Ha IPUCYJUKEHHS CTYIIEHS
nokropa ¢inocodii B ramysi 3HaHb 15 — ABromaruzauis Ta Npujianody/yBaHHS 3a
crienianbHicTIO 151 «ABTOMaTH3allis Ta KOMII IOTepHO-iHTErpOBaHi TEXHOJIOTI.

Pelensent:
JIOLEHT Kadeapu TEXHIYHUX Ta

IPOrpaMHUX 3ac001B aBTOMaTH3aLIil
HanionansHOro TeXHIYHOTO YHIBEPCUTETY Y KpaiHu
«KuiBCbKUIH MONITEXHIYHHI IHCTUTYT

imeni Iropst Cikopcbkoroy,

K.T.H., 101. Jmutpo KOBAJTIOK

M.II. « »




