PEIIEH3IA
Ha JjucepTauiiny po6ory
Mapisma FOpis Iroposuya

Ha TeMy «Mo/e/IbHO-POrHo3yI0Ye aBTOMATHYHe KepyBaHHS PeKHMOM AYTTH
KHCHEBOI'0 KOHBepTEpa 3 eHeproe)eKTHBHHM 3aCBOCHHSIM TeMNJiay,
NPEACTaBIEHY Ha 3100y TTA CTyneHs Jo0KTopa (imocodii
B rajlysi 3HaHb ABTOMaTH3allis Ta npnna,uofiyuyBaHHH
3a crieliankHicTio 151 — ABroMaTu3anis Ta koM’ IOTEPHO-IHTErPOBaHi TEXHOOTIT
OCBITHBO-HaYKOBa [IporpaMa ABTOMATH3AIIISL Ta KOMLT' I0OTEPHO-IHTErpoBaHi
TEXHOJIOTT

AKTyaJbHICTh TeMH AMcepTauii.

Bupobuunrso cram — 1e CKIIaJHUM TIpolieC, KU notpebye 3acTOCyBaHHS
KOMIIIEKCY TEXHOJOTIYHOIO, E€HEPreTHYHOrO Ta TPAHCIOPTHOIO yCTaTKyBaHHS,
KOXHE 3 fKMX BHMAarac BiJIIOBIJHOI aBTOMaTH3AIIil. Hns  Takux 06’ekTiB
TCPCIIEKTHBHUM € 3aCTOCYBaHHS Cy4acCHHX MiJXOMiB ZI0 CHHTE3y CHCTEM KepyBaHHS,
SIKi JIO3BOJIAIOTH BPAXOBYBATH TEXHOJIOMIUHI OOMEIKEHHS TPOLIECY, NPOTPaMHy 3MiHY
TPAEKTOPil Ta BIUIMB iHIIMX KOHTYpiB. Ha choroamimuii neHs B VYkpaiHi Ta y cBiTi
aKTyaJIbHOIO € Tpo0lieMa eHeprosbepesKeHHs Ta 3HMKEHHS BapTOCTI BHILIABICHO!
craimi. OCHOBHUM HeIOIIKOM KHCHEBO-KOHBEPTEPHOTO IMPOLECY € HEOOXimHICTH
HaJlaHHs TI0YaTKOBOI KiBKOCTI Temna (y BHIVISAI PiAKOTO YaByHY) i SIK HACHIZIOK —
oOMexeHHs B repepobIli MeTanieBoro Opyxty. [l BATOTOBNEHHS CTali, B KUCHEBUH
KOHBEPTEP 3aBaHTAXYIOTh MeTanoOpyxT 06’emoM 710 30% Bim MeTaneBoi YacTHHM.
Pelrra — pinkuit yaByH, sKuii € mopoxumM y MOPIBHAHHI 3 MeTajoGpyxToM Ta
norpedye JoMEHHOro BupoGHHMUTBA. ToMy aKTyaJIbHOIO IPOOIEMOIO  pEeXUMY
MpONyBKH KHCHEBO-KOHBEPTEPHOI'O MPOLECY € 30iNBIIEHHS YacTKHM JIOMY IIpH
BHUILIABL] KOHBEPTEPHOI CTalli, a eeKTUBHIM METOZ0M € nonamoBanas CO 1o CO,,
TaK SK BiH He MOTpelye MOAATKOBOTO YCTATKYBaHHS, a IS JOCATHEHHS GajKaHHX
TMOKa3HHKIB JOCTaTHRO KepyBaTH MapaMeTPaMH AYTThOBOTO peXUMY, TAaKHUMH SK
TOJIOKEeHHS QYyPMH i BUTpaTH KUCHIO.

Ouninka  o6rpynToBaHOCTi HayKOBMX  pe3y.bTaTiB Aucepramii, ix
JAOCTOBiPHOCTI T2 HOBH3HH.

HaykoBa HOBM3HA pe3ynbTaTiB mucepTaIifiHOrO MOCHTI/KEHHS MOIArae B
HACTYITHOMY:
1. BROCKOHAleHO MaTeMaTHYHy MOJENb JAyTTHOBOIO DEXHMY KHUCHEBO-
KOHBEPTEPHOI IUIaBKM 3a PaXyHOK BpaxXyBaHHS BIUIMBY iHTEHCHBHOCTI
AYTTs Ha MPOLEC 3HEBYIVIELIOBAaHHS BAHHH, L0 O3BOJMJIO IIiIBHIIUTH
TOYHICTB Ta AKICTh KEPyBaHHS AyTTAM B yMOBaX 3MiHH BUTpaTU KUCHIO IIiJI
4ac MPOJYBKH;



2. BIEpIIE CHHTE30BAHO ONTHMAIBHY CHCTEMY KepyBaHHs I1apaMeTpaMu
AYTTEBOTO PEXHMMY KHCHEBO-KOHBEPTEPHOI IUIABKM 32 HPUHIHIIOM
3BOPOTHOTO 3B’s3Ky Ha 6a3i MopensHO-IpOrHO3yrouoro KEpYBaHHS TIPH
BUKOPHUCTAHHI JIiHiHHO-KBaJpaTHYHOrO (YHKIOHANY, sKa MO3BONMIA
O/{HOYacCHO KepyBaTH iHTEHCHBHICTIO NYTTS Ta NOJNOXEHHAM (ypMH npH
MpOrpaMHiA 3MiHi 3aBlaHHsA Ha BUTpaTy KucHIO Ta BMicTy CO,, a Takox
MiJABUILIATA SKICTh KEPyBaHHS Ta EHEPro3GepeKeHHs IIpU IUIaBII 34
paxyHoOK 30imblLIeHHS cTyneHs nonamopanas CO 1o CO,, mo € HacIigKoM
301NIbIIEHHS YaCTKU METATOGPYXTY;

3. mojanblMi  PO3BUTOK OTPUMANO BMKODHMCTAHHS 3aMKHYTHX CHCTEM
KepyBaHHs cTeneHeM jomnamoBaHHs CO po CO,, musixom cuHTE3Y
MOZIEIbHO-ITPOTHO3YIOYOTO  PErYIATOPa 3 YpaxyBaHHSAM TEXHOJIOTIYHHX
0GMeIKeHb IIBUIIKOCT] IIEPEMILLIEHHS PETYITIOIOYHX OPTaHiB, IO A03BOIMIO
MJBULIATH SKICTh KepyBaHHs IPONECOM IIPH HAasBHOCTI OGMEKeHb.
3amponoHoBaHe pillleHHS [03BOJSE IMABHMINATH  SKICTH KepyBaHHs
IPOIIECOM B yMOBaX TEXHOJIOTTYHMX OOMEKEHb. -

HayxkoBi pocnimkenns Gymu BHKoHaHi 3106yBavyeM Ha Kadyenpi aBTOMATH3AaLil
eHepreTuyHuX npoueciB KITI im. Irops Cikopcbkoro B pamkax HayKOBOI TeMaTHUKH:
«Po3po0neHHs  TEXHIKO-TEXHOJOTIYHHX  CXeM  Ta  CHUCTeM KEpyBaHHS
Terio3abe3neyeHHs HacelleHuX NYHKTiB Ha OCHOBI TEPMOJUHAMIYHHX TTAXOMLIB» —
JlepxkaBHUN peecTpaniinuii Homep 0120U102168 ta «Excepreruyne obIpyHTYBaHHS
HECTAlllOHapDHUX PEXHMMIB Ta XapaKTePHCTHK KOMOIHOBAaHOrO TeIuio- Ta
xonozmosabesneyeHHs eHeproe)eKTUBHUX Oy/iBelb HAa OCHOBi TEIOHACOCHHX
CUCTEM» — Jep)KaBHMH peecTpauiiinuii HoMep 0120U001750 mim kepiBHUIITBOM
AoLieHTa Ka(epy aBTOMaTH3allii eHepreTAYHUX MPOLECIB, K.T.H., HoueHTa CrenaHis
Onekcanapa BacuisoBuya.

Orxe, B pgucepramifiHii po6GOTi MoCTaBleHe HayKOBe 3aBJaHHA CHUHTE3Y
MO/IE€/IbHO-TIPOTHO3YIOYOr0 KOHTPOJIEpa BHKOHAHO IIOBHICTIO, 3700yBay IOBHOIO
MipOIO OBOJIOJIiB METOI0JIOTIEI0 HAYKOBOT HisIbHOCTI.

Ouinka 3micTy auceprauii, ii 3aBepuIeHicTL Ta AOTPHMAHHS NPHHIMIIB
aKaJeMi4HOl 100poYecHOCTi.

3a cBOIM 3MicToM AucepTaniiina po6ota 31m06yBaya Mapisiua FO.I. mosHicTio
BianoBifae CraHmapTy BHMINOI OCBITH 3i cmemianbHocTi 151 — «ABTOMaTH3aIis Ta
KOMII'FOTEpHO-IHTETPOBaHi TEXHOJIOTil» Ta HampsAMKaM JOCHIUKEHb BiIOBIAHO 110
OCBITHBOI ITPOrpaMH « ABTOMATH3ALISI TA KOMIT'FOTEPHO-IHTErPOBaHi TEXHOJIOTI».

Hucepraniiina pobora € 3aBepIIeHO0 HayKOBOK MpAIEK 1 CBIAYUTH PO
HasBHICTE OCOOMCTOro BHeCKy 3400yBaua y HayKoBUM HampaM «MaremaTuune
MOJIC/IIOBaHHSI Ta ONTUMAJIbHE KePYBaHHS TEXHOJOTTYHHMH MPOIECAMU.



PosrisanyBim 3Bit mogi6brocti 3a pesynsraramu TIEPEBIPKU  TUCEPTALLHHOT
pobOTH Ha TEKCTOBI cHiBmamiHHS, MOKHA 3pOOUTH BHCHOBOK, IIO AMCEpTal(iiiHa
pobora Mapisma IOpis IropoBuua e PE3yNbTATOM CaMOCTIHHHMX JOCIHiKEHE
3100yBava i He MiCTUTD eJIeMEHTIB danbcudikanii, kommimsmii, ¢abpuxanii, miariaty
Ta 3ano3uyeHb. Bukopucrani inei, pesynbTaTd i TekcTH iHIImX aBTOPIB MAalOTh
HaJIeXKHI IOCUIIaHHA Ha BIATOBi/IHE JKepelio.

Moga Ta cTHAL BHKIIaJeHHS pe3ybTaTiB.

Hucepraniiina po6ora HamHcana YKpPaIHCBKOIO MOBOIO. J[McepTallis CKIafaeThes
i3 BCTy1y, 4 po3/iNiB, BACHOBKIB, CIIUCKY BUKOpUCTaHuX mxkepen (80) Ta 10 momarkis.
IloBuuit obcsar mucepranii cknamae 161 CTOPiHKY, 3 HHX OCHOBHHI 3MicT pobotu
BUKJazieHo Ha 113 cropinkax apykoBaHOIO TekcTy.

Y BCTyI MiCTHTBCS Matepian, Je o6IpyHTOBaHA aKTyaJIbHICTh JOCHIIXKEHb, iX
3B’SI30K 3 HayKoBWMH mporpamamu KITI im. Irops Cikopcbkoro, oxapakTepu3oBana
HayKoBa HOBH3HA Ta NPaKTHYHE 3HAYEHHS OTPUMAHKX PE3yIIbTATIB.

Y nepmoMy pospimi  posriSHYTO  0coGNMBOCTI KHCHEBO-KOHBEPTEPHOI'O
npolecy, siki MoTpebGyIOTh BIPOBAIKEHHS CYYacHHX pillIeHb aBTOMATH30BAHOT'O
KepyBaHHs. [IpoBeneHo ormsiy Ta aHanis cy4acHHX MeTOMIB KepyBaHHs [lapaMeTpaMu
AYTTEBOTO DEXUMY, TOOYNOBM aBTOMATH30BAHOI CHCTEMH KepyBaHHS. Y KiHI
posminy obrpyHroBano Bubip Metm Ta chopMyiibOBaHi OCHOBHI  3ajaui
AMCEPTaliMHUX JOCIiIKEHb.

Hpyrui#i posnin npucesadYeHMit mocCIimKeHHIO 06’€KTa KepyBaHH:A. PosrismyTo
TEXHOJIOTIYHI OCOGIMBOCTI KEpYBAHHS PEKUMOM AIyTTS KHCHEBO-KOHBEPTEPHOI'O
mpouecy. JIOCTi/KEHO BIUIMB NapaMeTpiB AyTTS (IHTEHCHBHOCTI IPOAYBKH Ta
110JI0XKEeHHs (PypMHM) Ha Xix TuaBky. [To6ynoBaHO MOJeNs B MPOCTOP1 CTaHIB PEKUMY
IpOAYBKH KHCHEBO-KOHBEPTEPHOT'O IIPOLIECY T4 BUKOHAHO MOJENIOBAHHS PEKHUMY
JOYTTA.

Y TpeTboMy po3gini aBTOp OmHMCye imeosorio MOZEIIbHO-IIPOTHO3YI0YOT0
KEPYBaHH#A, PO3IVIANAETBECA CXeMa KepyBaHHs Ta MaTeMaTHYHHM OIMC MiJXOMy.
Bukonano cuHTe3 KOMGiHOBaHOI CHCTEMH AaBTOMATHYHOIO peryJitoBaHHsS
lapaMeTpaMi  IyTTs KMCHEBO-KOHBEPTEPHOro mpouecy. Hasenmena cTpykTypa
CHCTEMM KEpyBaHHs, HalalTyBaHHsS DErylATOPiB Ta BHKOHAHO CHMHTE3 pEajbHO-
I(epeHLiIOI0Y0ro KoMIeHcaTopa. Y 3 MyHKTI po3iny BAKOHAHO CHHTE3 MOIEIbHO-
IIPOTHO3YIOYOr0 pEryNiTOpa 3 KBaJAPaTHYHUM (YHKIIOHAIOM IIpH HAsSBHOCTI
0OMEKEeHB PEXUMY JIyTTs KUCHEBO-KOHBEPTEPHO] ILIABKH.

Y YeTBepTOMY PO3ALT JOCHIIKEHO CHCTEMY aBTOMATHYHOTO pPETyIIIOBAHHS,
IPOBEJECHO iMiTalliiiHe MOZENOBaHHS KOMGIHOBaHOI Ta MOJIEJIbHO-TIPOTHO3YI0UO1
CHCTeMH aBTOMATHYHOIO PpETYJIIOBaHHsA. BHKOHaHO TOPIBHAHHA Ta 3pOGJIEHO
BHCHOBKM ~ CTOCOBHO  JOLUIBHOCTI ~ 3aCTOCYBAaHHS  MOJIEIBHO-IIPOTHO3YIOUOIO
KepyBaHHS.



HAuceprariiina po6ora opopmiena BIZIIIOBIZIHO [0 BUMOT Hakasy MOH Ykpainu
Bif 12 ciurg 2017 p. Ne 40 «ITpo 3aTBEP/UKCHHS BUMOT 10 OOPMIICHHS JUCEPTALIii».

OnpuiogHenns pesynbrartis AHcepTaUiiHOl poGoTH.

Haykosi pesynsraru jmucepranii Bucritieni y 17 naykoBux my6mikarisx
3100yBaya, cepen skux: 4 crarTi y HayKOBUX BM/IaHHsX, BKIIOYEHHX Ha JaTy
OnyOIiKyBaHHS 10 TepeliKy HayKOBHX (axoBux Bumane VYkpaiHu (3 Hux 3
BIIHOCATECS 10 Kareropii B, 1 mo Kateropii A); 1 crarra y NEepPiIoJHYHOMY HayKOBOMY
BHJIaHHI, MPOiHIEKCOBAHOMY y 6Ga3i maHHX Scopus, 3 skux 1 cTarrs y BugaHHi,
BiJIHECEHOMY /IO TPETHOro kBapTuny (Q3) BiamosizHo no knacudikarii SCImago
Journal and Country Rank. Takosx pe3ynpTaTH nuceprauii 6ynu anpoGoBani Ha 12
HayKOBHX (paXxOBHUX KOH(EPEHIIisX.

Y npausx, B SKMX IpeICTaBleHi OCHOBHI HayKOBi Pe3yJbTaTH, 06IPYHTOBAHO
TIOCTaHOBKY 3aJiadi, BUKOHAHO aHali3 JiTepaTypHHX JOKEPEII, AOCHiKEHO 06’ €KT
KepyBaHHs Ta JOTPHMAaHO MPHHIMIIB aKaJeMidHOL nobpouyecHocTi. Bukopucrana B
pobori HaykoBa TepMiHONOriS € 3arajIbHONIPHMHATOI, CTHIL BUKJIAJEHHS
Pe3yNbTaTiB HOBHX HAyKOBMX IIOJIOXEHb, BUCHOBKIB Ta pexoMeHzalii 3abe3neuye
JIOCTYNHICTh X CHPUHHATTS Ta BHKOPHCTAHHA. OCOGHCTHH BHECOK 3n00yBaya
BKJIIO4A€ CTBOPCHHSI CTPYKTYPH Ta MOZENEH 3aMKHYTHUX CUCTEM KepyBaHHS CTeleHeM
Aonamosanna CO no CO,, aHamiTHYHUN OrNIAM, NpaKkTHYHA peanizallis peryisTopis,
MOJIC/IIOBAHHS CHCTCM aBTOMATHYHOIO KepyBaHHs. 3aralbHui 06CAT ApyKOBaHMX
[pailp 3a TEMOIO NHUCEpTaLii Ta MOBHOTA BHKIAJEHHS B HHX HAyKOBHX IOJOKEH
AucepTanii IiJIKOM BiAMOBIJAIOTE BUMOraM, IO BHCYBAIOTBCS IO JOUCEpTallil Ha
3100y TTs CTyneHs fokTopa (hinocodir.

Takum umHOM, HayKOBI pesysbTaTi OnMcani B AKcepTaliiiHiil po6oTi MoBHICTIO
BHCBITIIEH] Y HayKOBHX IyGikauisx 3106yBaya.

3ayBasxenns 10 xucepTaniinol poGorw.

1. BincytHe o6IpyHTyBaHHS BHGODY NiHIHHO-KBaJIPaTHYHOTO (yHKIiOHATY
MOZEIbHO-IIPOTHO3YIOYOT0  PerynsaTopa, HOro MOpPIBHAHHA 3 iHIIMMH
BapiaHTaMH (yHKIiOHaITY.

2. Ilpyu nocraHOBUI Me€TH Ta HAyKOBOi HOBH3HM BHKOPUCTAaHHI MOBHI
KOHCTPYKIII], SIKi yCK/IaIHIOIOTh CIIPUHHSATTS LyMKY aBTOpA.

3. Y TperboMy IyHKTI Iepuioro posmimy «3acTOCyBaHHS MOJEJIBLHO-
[IPOrHO3YIOYOr0 KEPYBaHHS» HE BKa3aHO JMUIA SKOIO KIacy o6 €KTiB
PEKOMEH/YEThCS 3aCTOCYBAHHS 3alIPOIIOHOBAHOIO ITi [XOTY.

4. @opmynu 3.5, 3.7, 3.16 € cucTeMaMu piBHSHB, TOMY Kpallle BHIUISTH 1X

(birypHOIO IyXKOIO.



5. Bubip nporpamHoro 3a6esmeueHHs aBromaruszauii CoDeSys v3.5
HeobIpyHTOBaHe, GakaHO HABOJUTH MOPIBHAHHS 3 iCHYIOYHMH aHaJIOTaMH.

6. Ha pucynkax 4.10-15 BincyTHs nerenma Kepyro4oi Jii, Xxoua B IOIepeaHix
IyHKTaX BOHAa BKa3lyBajlach, W10 BHOHBAETHCS 3 3arajgbHOIO CTUIIO
o(hopMIIeHHS JUcepTalii.

Braxaro, 1o BHCIOBIIEH] 3aYBQKCHHS HE € BH3HAYalbHMMHU i HE 3MEHILYIOTh

3arajlbHy HayKOBY HOBH3HY Ta NPAKTHYHY 3HAYUMICTh Pe3yJbTaTiB Ta HE BILIMBAIOTE
Ha MIO3UTHBHY OL[IHKY JHCcepTalliiiHol po6OoTH.

BucHoBok npo auceprauiiiny poGory.

Beaxaio, mo muceprauiiina po6ora 3m06yBaua CTyHeHs JOKTopa (hisocodii
Mapisma [Opis IropoBuya Ha Temy «MozeNnBEHO-TIPOTHO3YI0YE  ABTOMATHYHE
KCpyBaHHS pDEXHUMOM JyTTS KHCHEBOIO KOHBEpPTEpAa 3 eHeproeeKTHBHUM
3aCBOCHHAM TeIUIa» BMKOHaHa Ha BHCOKOMY HAyKOBOMY piBHI, HE TOpyIIye
NPHHIMIIB aKaIeMivHOi JOOPOYECHOCTI Ta € 3aKiHYeHUM HAyKOBHUM JOCITIIKEHHSIM,
CYKYNHICTb TEOPETHYHMX Ta NPAKTUYHHX PEe3yIbTATiB SKOTO pO3B'si3ye HAyKOBE
3aBJIaHHS, 110 Ma€ ICTOTHE 3HAYeHHs Ui raly3i 3HaHb «ABTOMaTH3allis Ta
npunanobynysanus». JlucepramiiiHa po6oTa 3a AKTyaNbHICTIO, MPAKTHYHOIO
LIHHICTIO Ta HAYKOBOIO HOBHM3HOIO IIOBHICTIO BIiNOBifa€ BMMOraM YMHHOIO
3aKOHOZIABCTBA YKpaiHW, WO mependadeHi B m.6 — 9 «Ilopanky NpHCyIKeHHS
CTyIeHs oKTopa ¢izocodii Ta ckacyBaHHs pilleHHs pa30BOi CIENiali30BaHol BUEHO]
paju 3aknmazy BHUINOI OCBITH, HayKOBOi YCTaHOBH IIPO NPHCYKEHHS CTYIIEHs
fokTopa ¢inocodii», sateepmrenoro [locranosoro Kabinery Minictpis Ykpainu Bin
12 ciyns 2022 p. Ne 44,

3n00yBa4y Mapisin [Opiit IropoBud 3aciyroBye Ha IpPHCYKEHHS CTYIIEHS
noktopa Qinocodii B ramysi 3HaHb «ABTOMaTH3allis Ta NpUIaLO0YAyBaHHI» 3a
crewianbHicTIo 151 — «ABTOMATH3a1lisl Ta KOMIT IOTePHO-iHTerPOBaHI TEXHOJIOTII».

Penen3senr:
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