BIJIF'VK

pelieH3eHTa Ha qucepraiiiiny pooory Kaypkina €srena OnekciiioBuua 3a
TeMor0: «MeToau i 3aco0u 3MeHIIIEHHS BILIUBY NPOBAJIIB HANPYT HA TEXHIYHI
KOMILJIEKCH MiIMPUEMCTB TENJIOMOCTAYAHHSD»
MOJ/IaHy Ha 300y TTs CTymeHs ToKTopa (inocodii
3a criemianbHicTiO 141 — EnexkTpoeHnepreTrka, eneKTpoTeXHiKa Ta
eJIeKTpOMEXaHiKa

1. 3aranbHa XapakTepuCTHKA QUCePTALil

Hucepramiitna pob6ora Kaypkina €srena OuekciioBU4a MpUCBSYEHA
aKTyallbHIM TpoOjeMi 3a0e3nedeHHsT HaIiMHOI pOOOTH TEXHIYHMX KOMILICKCIB
H1IPUEMCTB TEIJIONOCTAYaHHs B YMOBaX MOTIPIICHHS IKOCT1 €JIEKTPUYHO1 €HEeprii.

Oco06auBICTIO pOOOTH € T€, 1110 TPOBAIH HAMPYTH PO3IIISIAAIOTHCS HE JIUIIIE K
napamMeTp SKOCTI €JEKTPUYHOI eHeprii, sSKUW HeOoOXIIHO peecTpyBaTH Ta
KOMIICHCYBaTH, a sK (pakTop, 1o Oe3nocepe/lHbO BIUIMBAE Ha (PYHKIIOHYBaHHS
TEXHOJIOTIYHOTO 00MaHaHHs. Takui miaxia J03BOJISE TTOB’ I3aTH MPOOJIEMY SIKOCTI
€JIEKTPUYHOI €HEPIii 3 HAJAIMHICTIO TEXHOJIOTTYHOTO MPOLECY TEIIONOCTAYaHHS.

AKTyanbHICTD JTOCITIIKEHHS 3yMOBJICHA 3HAYHOIO KUTBKICTIO
€JEKTPONPUBOIB, HACOCHOrO OO0JagHAHHSA, CHUCTEM AaBTOMAaTHKMA Ta IHIIHUX
€JIEKTPOTEXHIYHUX MPHUCTPOIB, sIKI 3a0e3MeuytoTh (HYHKIIOHYBaHHS MiANPUEMCTB
Terionoctadands. KopoTkowacHi 3MiHM Hampyrd MOXYTh IPHU3BOJUTH IO
MOPYIICHHS iX HOpMaIbHOI pOOOTH, BAHUKHEHHS TTIOBTOPHUX ITyCKiB, CITPAITIOBAHHS
3aXHUCTY Ta, K HACJH1JIOK, 10 MOPYUICHHS TEXHOJOTIYHOTO PEKUMY.

Y aucepTtanii HaBeAEHO Pe3yJbTATH JOCTIHKEHHS peajbHOI €JIEKTPUYHO1
Mepexl MIANPHEMCTBA TEIUIONOCTAYaHHS, IO IIJBHUINYE NPUKIAAHY I[IHHICTH
poboTH.

2. BignoBigHicTh po00TH BU3HAYEHIH crieniaJbHOCTI

Temaruka nuceprarii Binosijnae cuerianbHocTi 141 — EnekTpoeHepreTuka,

€JEKTPOTEXHIKA Ta €IEKTPOMEXAHIKA.



3MicT poOOTH OXOIUTIOE TTUTAHHS SIKOCTI €JIEKTPUYHOI €HEPTii, eIeKTPUIHUX
MEpEX, PEKUMIB  EJIICKTPOCIOXKHUBAHHS, EJIEKTPOTEXHIYHOTO  OOJagHaAHHS,
MOHITOPUHTY TapaMeTpiB EJIEKTPUYHOI MEpeXi Ta KepyBaHHS EHEPreTUYHHMHU
poIecam.

Oco0OnuBO  ciii  BII3HAYUTH  TOEJHAHHS  EJIEKTPOCHEPTreTUYHOI  Ta
€JIEKTPOMEXAHIYHOI CKIAJ0BUX JOCHIKEeHHA. [[poBany Hanmpyru aHaai3yloThCs He
130J1bOBAHO, a 3 ypaxyBaHHSM iX BIUIMBY Ha €JIEKTPOJBUTYHHU, HACOCHI arperaTu Ta
TEXHOJIOT1YH1 KOMIUIEKCH IMiAMPUEMCTBA.

Takum ywHOM, nucepTariiHa poOOTa Mae€ KOMIUIGKCHUH Xapaktep 1
BIJIMOBIAa€ MPOodUIIO CrIeiaIbHOCTI.

3. Ouinka 3micTy Auceprauii

Po3zoin 1. Ananiz npobaemu nposanie nanpyau

VY nepiioMy po3/iii aBTOPOM MPOBEACHO aHaJ13 MOHSATTS MPOBaTy HAMPYTH,
HOTr0 OCHOBHHX XapaKTEPUCTUK Ta MPUYNH BUHUKHEHHS.

[To3uTUBHUM € PO3IIISi PI3HUX CHNOCOOIB BUSIBJIECHHS IMPOBAIIB HANpPyTH.
ABTOp aHaji3ye MOMJIMBOCTI 3aCTOCYBAaHHS IIBHUJKOTO MepeTBOopeHHs Dyp’e,
($ha30BOT0 aBTOIIICTPOIOBAHHS YaCTOTH, CHHXpOHHOTO PLL Ta iHImIMX miaxomis.

Taknii aHam3 103BOJMB BU3HAYUTHU IE€pEBArd Ta OOMEXKEHHS I1CHYIOUHMX
METO/IIB 1 cpopMyBaTH NIEPEAYMOBH JJIsI PO3POOJICHHS BIACHOTO MiAXOTY.

BaxnuBor0 4aCTUHOIO PO3JLTY € JOCIIJKEHHS BIUTMBY IIPOBAJIIB HANPYTH HA
TEeXHIYHI KOMIUIEKCH. Po3risimaerbcs (PyHKIIOHYBaHHS aCHUHXPOHHUX JBUTYHIB,
NEePEeTBOPIOBAYIB  YAaCTOTH, CHCTEM KEpyBaHHA Ta  IHIIMX  €JIEMEHTIB
CJIEKTPOTEXHIYHUX KOMILJIEKCIB.

Takum ynHOM, y TIEpIIOMY PO3/1Ti CPOPMOBAHO IOCTATHIO TEOPETUUHY 0azy
JUTS TIO/IJIBIIOTO TOCIKEHHS.

Po3zoin 2. [lpuyunu 6uHuxkHeHmHs ma cnocoOU 3MEeHUleHHS BNIUBY NPOBAIli8
Hanpyau

VY apyromy po3aisi po3rIsTHYTO TPUYWHA BUHUKHEHHS MPOBAJIiB HANPYTH Ta

ICHYI0Y1 TEXHIYHI 3aC00M OOPOTHOHU 3 X HEraTUBHUMU HACTIAKAMHU.



Jlo TO3WUTHUBHUX CTOPIH I[LOTO PO3MLIY CIiJ BIJHECTH CUCTEMAaTHU3allil0
TeXHIYHUX PIlIeHb, SKI MOXXYTh 3aCTOCOBYBATHCS JJIS ITJBUINCHHS CTIMKOCTI
€JIeKTPOO0OIIaTHAHHS.

ABTOp po3risnae sk 3acobu 6e3mocepeTHLOTO 3aXHUCTy OOJIaTHAHHSA, TaK i
MO>KJIMBICTh BIUIMBY Ha PEKUMH POOOTH €IEKTPUIHOI CHCTEMHU.

Came nepexi BiJl KOMIEHCalli HACIIIKIB A0 NONEePeKEHHS HECIPUITINBUX
PEKUMIB € BAKIMBOIO OCOOIMBICTIO 3alPOMIOHOBAHOTO B TUCEPTAITii MiXOTY.

Po3zoin 3. Memoouuna wacmuna

TpeTiii po3auT € HaWOUIBII 3MICTOBHUM 3 TOTJISILy PO3POOJICHHS BIACHOTO
METOJTY.

ABTOpPOM 3ampOINIOHOBAaHO BHUKOPHCTOBYBATH CHUHTYJISIPHO-CIICKTPAIbHHMA
aHaJIi3 IS JOCIIKEHHS YaCOBHUX PS/IIB €JIEKTPUUHOTO Ta TETJIOBOTO CIIOKUBAHHSI.

[{iHHICTh 1BOTO MIAXOAY MOJISITAE B MOXJIMBOCTI aHaJi3yBaTH HE OKpeMmi
BUMIPIOBAHHS, @ CTPYKTYPY YaCOBOTO MPOIIECY, BUSBIISIOYN MOMEHTH i1 3MIHH.

3acrocyBaHHs SSA 103BOJISIE PO3KIACTH YACOBUU PsIT HA CKJIAJIOBI, cepell
SKUX MOXYTh OyTH BHJUICHI TPEHIOBA, KOJIMBAJIbHA Ta MTyMOBa KOMIOHEHTH. Lle
CTBOPIOE OCHOBY IS BHSIBJICHHSI MOMEHTIB TIEPEXOy CUCTEMH 3 OJTHOTO PEKUMY
(yHKLIOHYBaHHS [0 1HILOTO.

OkpeMO TO3WUTHUBHO OI[IHIOK  MPOBEJCHHS  TECTOBUX  JIOCIHIIKEHb
3aMpOINOHOBAHOrO0 aJropuTMmy. Taka mepeBipka [03BOJIIE OLIHUTH HOTO
pare3 aTHICTh J0 3aCTOCYBAaHHS HA peabHUX JaHUX.

Po30in 4. Exonomiune o6rpynmyeanmsi

VY derBepTrOMy pO3AUT PO3TISHYTO EKOHOMIYHI acCHEeKTH BIIPOBAKCHHS
3aMpPONIOHOBAHOIO PIIICHHS.

HasiBHICTP €KOHOMIYHOT'O aHaNi3y € BaXXIHWBOIO CKJIAJIOBOIO JHCEPTAIlii,
OCKIJIbKM TeXHIYHa €(EKTHBHICTH 3alpPONOHOBAHOIO METOJY cama 1o cobi He €
JIOCTaTHBOIO JIJIST HOTO TIPAKTUIHOTO 3aCTOCYBAHHS.

ABTOp aHajizye MOXJIHMBI €KOHOMIUHI 30UTKH, TOB’S3aH1 3 TMOTIPIICHHAM

SKOCTI1 €JIEKTPUYHOI €HEprii, Ta OLIHIOE TOIUIBHICTh 3alIPONIOHOBAHOTO PIILICHHS.



Ile nmo3Bosiie 3pOOMTH BHCHOBOK IPO  MOXIIMBICTH MPAKTUYHOTO
BUKOPHUCTAHHS PE3YJIbTATIB POOOTH.

4. HaykoBa HOBU3HA

Jlo HalO1IBIIT BATOMUX PE3yJIBTATIB TUCEPTAIIHHOT pOOOTH MOKHA BiTHECTH:

— BCTAHOBJICHHS B3a€EMO3B’SI3KY MIXK PEKUMAMH €JIEKTPUYHOTO Ta TEIJIOBOTO
CTIO’KUBAHHS;

— pO3pOO0JICHHSI METOIY BUSBICHHS HECHPUSTIMBHX PEXKUMIB Ha OCHOBI
aHai3y YacOBUX PSIIIB;

— 3aCTOCYBaHHSl CHUHIYJSPHO-CIIEKTPAJIBHOIO AaHali3y s BHSBJICHHS
CTPYKTYPHHUX 3MiH Yy MpoIecax eHeprocrnoXKuBaHHs;;

— po3pobieHHs crioco0y GopMyBaHHS KEPYHOUOTO BIUTUBY 13 BUKOPUCTAHHSIM
1H(opMaIIii po 3MIHY PEXKUMY;

— OOTpyHTYBaHHS MO>KIJIUBOCTI BUKOPHUCTAHHS pEryItoBaHHs
TEIUIONOCTAYaHHS  SK  OJHOTO 3  IHCTPYMEHTIB  BIUIMBY HA  PEXUM
€JIEKTPOCIIOKUBAHHS.

HaykoBa HOBU3HA pOOOTH TOJIATAE€ HE B OKPEMOMY BUKOPUCTaHHI BiJJOMOTO
MaTeMaTUYHOro anapaTty SSA, a B HOro 3aCTOCYBaHHI JUIsl BUPIIIEHHS! KOHKPETHOTO
3aBJAHHS E€JIEKTPOCHEPreTUKU — BUSBIEHHS Ta IMONEPEIKEHHS HECHPUSTINBHX
pEeXKHUMIB, TMOB’SA3aHUX 13 MPOBAJIAMU HAMPYTH B CHUCTEMaxX EIEKTPONOCTaYaHHS
H1IPUEMCTB TETUIONMOCTAYaHHS.

5. JIocTOBIpHiCTH OTPUMAHUX Pe3yJbTATIB

JIOCTOBIpHICTh pPE3yJIbTATIB 3a0€3MeUy€eThCsl KOMIUIEKCHUM XapaKTepoM
JIOCHIKEHHS.

ABTOp BUKOPUCTOBYE:

— TEOPETUYHUH aHAaTi3;

— MaTeMaTU4YH1 METOIU 0OPOOJICHHS CUTHAJIIB;

— aHaJli3 YacOBUX PSAIIB;

— CHUHTYJISIPHO-CIIEKTPAIbHUN aHAMI3;

— eKCIIEpUMEHTAaJIbH1 BUMIPIOBAHHS;

— aHaI3 PeATbHUX PEKUMIB POOOTH ITiAMPUEMCTBA;



— €KOHOMIYHE OI[IHIOBAHHS.

BaxnuBuM  TO3UTUBHUM  MOMEHTOM €  BUKOPUCTaHHS  peajlbHUX
eKCIUTyaTallliHuX JaHUX, 110 JO03BOJUJIO MEPEBIPUTH 3aIPONIOHOBAHUMN MIAX1A HE
JIUIIIe Ha MOJICJIBHUX MTPUKIIaax.

OxkpeMi pe3ynapTaTd MIATBEP/KEHI MPAKTUYHUM BUKOPUCTaHHSM Ha
H1IPUEMCTBI TEIJIOMOCTAYaHHS.

6. IlpakTyHe 3HAYEHHS

[IpakTryHe 3HAYECHHS ITUCEPTAIil TMOJSITAa€ Y MOMKJIMBOCTI BHKOPHUCTAHHS
3alpPOMOHOBAHOTO MIAXOAY [JJIE MOHITOPUHTY €JIEKTPUYHUX PEKUMIB Ta
CBOEYACHOTO BHSBJICHHS 3MiH, SKi MOXYThb MPHU3BOJUTH 10 HECIPHUATIUBUX
pEeXKUMIB pOOOTH €JIEKTPOTEXHIYHOTO 00JIaJHAHHS.

OcoOnuBH 1HTEpEC CTAaHOBUTH MOXJIMBICTH BKJIIOUCHHS PO3POOIECHOTO
ITOPUTMY 0 CcKiaay iHGOpMaIiHO-aHAITUYHOI CUCTEMHU T1IPUEMCTBA.

VY TakoMy BUTIQJKy CUCTEMa MOKE€ BUKOHYBATH MOCIIOBHICTb:

30ip JaHUX — TOMEPEJIHE OMpalroBaHHsI — SSA-aHami3 — BUABJICHHS
CTPYKTYPHOI 3MIHM — iAeHTH}IKAIlIS HECTPUATIUBOTO PEeKUMYy — (HOPMYBaHHS
pekoMeHaIli abo Kepyrouoi fii.

[Ipaktruna ampoOauisa pe3yinbTaTiB Ha KII «XapkiBCbKl TEIIOBI MEpExXi»
HATBEP/IKYE MOKIMBICTh BUKOPUCTAHHS PE3YJIbTaTiB POOOTH B peajJbHUX YMOBAX.

7. IlyOaikanii Ta anpodauis pe3yJabTaTiB

OcCHOBHI TIOJIOKEHHS JUcepTallii ONMpUIIIOJAHEHI B HAYKOBHMX ITyOJiKaIlisax
3100yBava, y TOMY 4UCJl y (axOBUX BUIAHHSX.

TemaTtuka myOikaiiii BiAMOBIIAE 3MICTY AMCEPTAIlli Ta OXOIUTIOE MUTAHHS
SKOCT1 €JIEKTPUYHOI €HEprii, MpoBaliB HAIMPYTH, aHAII3y €HEProCHoKUBaHHS Ta
3aCTOCYBaHHS CHHTYJISIPHOTO aHAITi3y.

PesynbpTaT JOCHIDKEHHS TaKOXK amnpoOOBaHO B TMPOIECI MPAKTUIHOTO
BUKOPHUCTAHHS Ha MIJIPUEMCTBI TEIUIONMOCTAYaHHS.

BBaxkato, 1mo piBeHb myOmiKaIiifHOi akTUBHOCTI Ta anpoobairii pe3ynbTaTiB €
JOCTaTHIM JUJISl TPEJICTaBIEHHS OCHOBHHMX TIOJIOKEHb JHCEpTalli HayKOBIN

CIJIBHOTI.



8. 3ayBa:keHHs 10 AucepTaliiiHOI pOOOTH

[Topsiz 13 MO3UTUBHOIO OIIIHKOIO IUCEPTAIlli BBAYKak0 32 HEOOX1/IHE BUCIIOBUTH
HU3KY 3ayBa)KCHb.

3ayesaoicenns 1

Y po0OTi JOCTaTHHO MIMPOKO PO3TIASHYTO (PI3UUHY TPHUPOIY MPOBAIIB
HAIpyru Ta iX BIUIMB Ha OOJaJHAHHS, OJHAK OKpPEMI MOJOKEHHS MOXHa OyJio O
OUIBIII KOMIIAKTHO CUCTEMATU3YBAaTH y BUTJISI y3arajabHEHOT Kilacu(piKaiii mpuauH
BUHUKHEHHS TPOBAJIIB Ta BIAMOBITHUX CIIOCOOIB MPOTHUIII.

3ayesasicenns 2

Bukopucranas SSA € 0JTHAM 13 BOKIIMBHUX €JIEMEHTIB METOJINYHOT YACTHHH.
Pasom 13 TuM pouiibHUM Oysio O OUIBII YITKO PO3MEKYBaTH IMapaMeTpH, SIKI
BHU3HAYAIOTHCS aBTOMATUYHO, Ta MapaMeTpH, 110 33Jal0ThCd KOPUCTYBAUYEM Iepe]]
MOYAaTKOM aHaJli3y 4acoBOTO PsIIY.

3ayeaoicenns 3

[Ipyn aHami3zi 4acoBHX psJIB TEIUIOBOTO Ta CICKTPHYHOTO CIIOKUBAaHHS
JIOIIUTBHO OyJI0 O mmpIne BpaxyBaTH CE30HHUN Xapakrtep mpoieciB. OcobimBo 118
BOKJIMBO I TIANMPUEMCTB TEIUIONOCTAYaHHS, JIe¢ CTPYKTypa HaBaHTaKCHHS
CYTTEBO 3MIHIOETHCS POTITOM POKY.

3aysadxncenns 4

VY nmucepTarlii  po3rNISIIa€ThCS  MOMKIIMBICTH BUKOPUCTAHHS PpE3YJIbTaTIB
aHajizy Ui (opMyBaHHS Kepyrodoro BIUIMBY. BogHouac moriiasHO Oyino 0O
JeTalbHille onucaTd 1HGOpMALIHUI OOMIH MIK CHUCTEMOI) MOHITOPUHTY Ta
CHUCTEMOIO KepyBaHHS TEIJIOTIOCTAYaHHSIM.

3aysaocenns 5

ExoHomiuHa oOIliHKa BUKOHAaHA ISl KOHKPETHUX YMOB (DYHKIIIOHYBaHHS
JOCITIDKYBaHOTO 00’€kTa. JJIs mMpIIOro y3arajbHEHHS PEe3yJIbTaTiB JAOMUIBHUM
Oysi0 6 J0aTKOBO MPOBECTH aHAJI3 YYTJIMBOCTI €KOHOMIYHOTO €(eKTy A0 3MIHU
TapudiB, TPUBAJIOCTI OMNATIOBAILHOTO TMEPIOAY Ta BEIUYMHHU EJICKTPUYHOTO

HaBaHTaXCHHA.



3aysaxcenns 6

VY TekcTi auceprailii 3yCTpidaroThCsl OKpEeMi TEPMIHOJIOTIYHI Ta peAaKIliiHi
HETOYHOCTI, SIK1 HE BIJIMBAIOTh HA 3MICT OTPUMAHHUX PE3YJIbTATIB, aJle MOXKYTh OyTH
YCYHEHI I1]1 YaC OCTaTOYHOT0 pe/laryBaHHs pOOOTH.

9. 3arajibHa OLiHKA

BucnoBneni 3ayBaKeHHS MalOTh TEPEBAXHO  yTOYHIOBAIBHMIA  Ta
PEKOMEHIAIIMHUN XapaKTep 1 He CTOCYIOThCS IPUHITUTIOBUX MOJIOKEHB TUCEPTAITii.

Jlo cJIbHUX CTOPIH POOOTHU CII1JT BIIHECTH:

— aKTyaJbHICTh IIOCTABJIEHOI HAYKOBO-MIPAKTHUYHOI 3a]1a4l;

— OpIEHTALlIIO HAa pealbHUM 00’ €KT €1eKTPOCHEPTeTUKY;

— MO€HAHHS TEOPETUYHUX Ta EKCTIEPUMEHTAIBHUX JOCIIIKEHb;

— BUKOPHUCTAHHS Cy4acHOI0 MaTEMAaTUYHOTO anapaTy aHaji3y YaCOBUX PSI/IiB;

— HasIBHICTb MPAKTUYHOI anpoOarii;

— PO3TJIsi] eKOHOMIYHOIT €(heKTUBHOCTI 3aIIPOIIOHOBAHOTO PIllICHHS;

— CHPSMOBAHICTh HA MIiJIBUILIEHHS HAIIHHOCTI (YHKI[IOHYBaHHS TEXHIYHUX
KOMIIJIEKCIB TETUIONIOCTaYaHHS.

OxpeMo ciniji BiI3HAYUTH CUCTEMHHMI XapakTep AOCHIUKeHHS. ABTOp He
O0OMEXKY€EThCSI aHAJII30M CaMOT0 SIBHINA MPOBATy HANpPYIH, a PO3TJsAae MOro B
KOHTEKCTI ()YHKI[IOHYBaHHSI €JEKTPOTEXHIYHOT'O KOMIUICKCY IANPUEMCTBA Ta
MOB’sI3aHUX €HEPTEeTUYHUX MPOIIECIB.

10. BucHOBOK peneH3eHTa

Hucepramiitna po6ora Kaypkina €srena OnekciiioBuya «MeToau 1 3acodu
3MEHIIICHHS] BIUIMBY NPOBAJIB HAMpPYr HAa TEXHIYHI KOMIUIEKCH IMiJMPUEMCTB
TEIJIONOCTAYaHHS» € 3aBEPIICHUM HAYKOBUM JIOCIHIJKEHHSM, Y SIKOMY PO3B’S3aHO
aKTyallbHEe HayKOBO-TIPAKTUYHE 3aBIaHHs T IBAIIEHHS HaIIHHOCTI
(GYHKITIOHYBAaHHS TEXHIYHUX KOMIUICKCIB IMAMPUEMCTB TEIUIONOCTAYaHHS MUIIXOM
yIOCKOHAJICHHS! METO/[IB BUSBIICHHS Ta 3MEHILIEHHS BIUTMBY IIPOBAJIiB HANPYTH.

OTpumaHi pe3yJabTaTH XapaKTEPU3YIOThCs HAyKOBOIO HOBHU3HOKIO Ta

IPaKTUYHOIO CIPSIMOBAHICTIO. JloCTOBIpHICTD OCHOBHHUX MIOJIOKEHb



MiATBEP/KY €THCS TEOPETHYHUMH JOCTiDKEHHAMH, MATEMATHYHUM ONPALFOBAHHSIM
YacOBMX PSJIiB, eKCIIEPHMEHTATBHUMH JaHUMHM Ta MPAKTHYHOIO anpobaliero.

3ayBakeHHsl, HaBeJeHi y BiAryKy, He 3HIXKYIOTb 3arajbHOI MO3MTHBHO]
OLIHKM JucepTauil Ta MOXYTb OyTH BpaxoBaHi Mijl 4ac MOAAIBLIOTO PO3BHMTKY
3aMPONOHOBAHUX METO/IB.

Jlucepratis LinKoM Bianosigae Bumoram «lIopsiaky MpUCyOKEHHs CTYNeHs
noktopa dinocodii Ta CKacyBaHHs pillleHHs! pa30BOi CIeliali30BaHOl pay 3aKia/ly
BHILOT OCBITH, HayKOBOI yCTaHOBH PO NPUCY IDKEHHS CTYIIEHs 10KTOopa dinocodii»,
3atBep/keHoro KabGinery Minictpis Ykpainu Bin 2 ciuns 2022 poky Ned4 , a 1i
aBrop Kaypkin €Bren OnexcilioBHdY 3aciyroBy€ Ha IPHCYDKEHHS HayKOBOI'O
CTyneHs jgoktopa ¢inocodii B ramysi 3manp 14 — EnekTpuuHa iHkeHepis 3a

cnenianbHicTio 141 — EnexktpoenepreTuka, eeKTpOTEXHiKa Ta eIeKTPOMEXaHiKa.

Odinifinnii onoHeHT:

Kanaupar TexHiYHUX Hayk,

JOLEHT KadeapH IHXKeHepii eHeprocucTeM
HauionaneHuii yHiBepcuTeT Giopecypcis

1 IPUPOIOKOPUCTYBAHHS YKpaiHU
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