BIAT'YK
odiniiHOro OMOHEHTa Ha AUCepTaliiHy poboTy
SAmmna Pomana BixkTtopoBuya
Ha TeMy «PosraiyxeHa enexkTpoMexaHiqHa CHCTeMa HallipHOTO NepEeMIILIEHHS pIAUHU
3 IHTErpOBaHUMU HACOCHUMHU arperaramu»,
IIPEACTABIECHY Ha 3100yTTs CTYIIEHA JOKTOpa (pigocodii
B rayiy3i 3HaHb 14 Enekrpuuna iHxKeHepis
3a crierianpHicTio 141 EnexTpoenepreTrka, eIeKTpOTEXHIKa Ta eJIEKTpoMeXaHika

AKTyaJIbHICTh TEMH JHCepTANil

Jlucepranis  cnopsiMOBaHa ~ Ha  JOCTI[DKEHHS ~ TMTaHb  [iJBUINCHHS
eHeproe(peKTUBHOCTI CHCTEM BOJOIOCTauaHHs OararonoBepxoBux OyauHkiB. Ha
CBOTOHI PpEaNi3ylOThCS pIlIeHHS 3 MMiJBUINEHHA eHeproe®eKTUBHOCTI MIITXOM
pPEeryIOBaHHA TOfaui BOAM 3TiJHO MeBHUX TrpadikiB, 3aCTOCYBAaHHS Cy4YaCHHUX
HAaCOCHUX arperaTiB, BHKOPHCTAHHSA CXeM IIOfa4yi BOJW 3 HAKONHWYIyBAJIbHUMMU
EMHOCTSMH 1 6yCTepHUMU HacOCaMM, BUKOPUCTaHHS CXEM 30HHOT'O BOJIOIIOCTaYaHHS.

Temaruka fgaHol  [gucepramiiHoi poOOTHM  INPHUCBSYEHA  JIOCIIHKCHHIO
BJIACTUBOCTEH Ta TEXHIKO-eKOHOMITHUX MOKA3HUKIB posrainyKeHol
C/IEKTPOMEXaHIYHOI CHCTEMH BOJIOTIOCTAYaHHS 3 IHTETPOBAHMMHU HACOCHUMHM
arperaTaMu JJisl peanisallii MepcrleKTUBHOI eHeproeeKTUBHOI CXEMU MapajiebHOro
30HHOI'O BOJOIIOCTayaHHs OaraTormoBepXoBUX OyawHKIB. OCKIUIBKH CHCTEMH
[apajejbHOr0  30HHOTO  BOJOMOCTauaHHS  0araTomoBepXOBUX  OYIUHKIB €
HEJJOCTAaTHBO JOCHTIDKEHUMH, 30KpeMa B YKpalHCBKOMY MpodeciifHoMy CerMeHTi, TO
TeMa JaHoi JUCePTAIlii € aKTyalbHOIO 1 JIOIIOBHIOE HAYKOBY 0a3y 3HaHb y ik chepi.

Tematuka [aucCepTaifHOTO JOCII/KEHHS BinmoBifae mnocranoBi Kabinery
MiHicTpiB Ykpainu Big 30 xBiTHsS 2024 p. No 476 «IIpo 3aTBEp/HKEHHS MEPETiKy
IIPIOPUTETHUX TEMATHIHHUX HANpPSAMIB HAyKOBUX JOCII/DKEHb i HAYKOBO-TEXHIUHUX
po3pobok Ha mmepiog Ao 31 rpymHs pOKy, HACTYITHOIO ITC/IsA NPUITMHEHHS abo
CKaCyBaHHs BOEHHOIO CTaHy B YKpaiHi», 30KpeMa y posaiiax «EHepreTuka Ta
eHeproedekTuBHicTEY (1. EHeproedexTHBHICTE 1 eHEpPro3OepexeHHs, PHHKH
eHepropecypciB) Ta «PailioHasibHe NPUPOAOKOpHCTYBaHHA» (1. OIiHIOBaHHS Ta
IHTETpOBaHE YIPpaBIiHHS BOAHMMH peCypcaMM, TEXHOJOIii BOJ03abe3reyeHHs Ta
OUHMILEHHS BOJAM, OCTYITHICTh ITUTHOI BOJIH).

Ouinka oOIrpyHTOBAHOCTI HAyKOBHX pe3yJbTaTiB AWcepramii, ix
AOCTOBIpHOCTi T2 HOBH3HH

OG6IpyHTOBaHICTP HAayKOBHX  IIOJIOXKE€Hb, BHCHOBKIB 1 peKOMEHJalii

chopmynpoBaHMX B JuUcepTalliiiHili poboTi 3abe3nmeduyerscs apryMeHTOBAHOKO



IIOCTAaHOBKOIO METH 1 3aJay [OCIi[KEHHS, NPaBHIBHO OOpDAHMMH CYYaCHUMH
METOJlaM¥ 1X BHUPIIIEHHS, TOBIPAHHSAM OJEPKaHWX PE3YJBTATIB i3 pe3ylbTaTaMH,
omy01iKOBaHUMH B HAYKOBHUX MPAIISX aBTOPIB IPOBiJHAX BHUIAHb.

IIpencraBiena aucepraiiiina po0oTa € MiNICHOW, JIOTYHO MHOOYA0BAHOK
HayKOBOIO IIPAIIel0, BUKJIACHOIO JTaKOHIYHO 1 KOPEKTHO 3 BUKOPHUCTAHHSAM CY4acHOI
HayKOBOI 1 IH)KEHEPHO-TEXHIYHOI TepMiHOMOTil. Buknaneni B aucepraniiiiit po6oTi
HAyKOBI ITOJIOXEHH Ta BHCHOBKH II€PEKOHJINBI T2 OOIPYHTOBaHI AK 3 HAyKOBOI, TaK i
TEXHIYHOI To4oK 30py. Haspa quceprarii Bigmosigae ii 3micry.

B nucepraniiiniii po60oTi mocTaBiieHe HAayKOBE 3aBIaHHS BHKOHAHO MOBHICTIO,
3100yBa4 IIOBHOIO MipOIO OBOJIOZIIB METOIOJIOTIEI0 HAYKOBOT IisITEHOCTI.

HaykoBa HOBHM3HA pe3yJIbTaTiB JOCTiAKeHHS MOJISATAE Y HACTYIIHOMY:

1. Po3pobneHo HOBY MaTeMaTHYHY MOJENb YCTaJeHHX PEXHUMIB pPoOOTH
pO3ramyKeHoI eJeKTPOMEXaHIYHOI CHCTeMM BOJONOCTaYaHHS, sSKa Ha BiAMiHy Bif
IHIIMX BpaxoBYe€ BILIMB HA/UIMIIKOBUX THUCKIB Ha BUTPATH BOIM 3a IIOBEPXaMH B
CXeMi NapallebHOr0 30HHOI0 BOJOMOCTaYaHHs 6araTonoBepXoBOro Gy IHHKY.

2. Po3po6ieHO Ta 3alpONOHOBAHO VISl BUKOPUCTAHHS KPUTEPii KOMIUIEKCHOT
e(pEeKTUBHOCTI CHCTEM BOJONOCTAYaHHA 6araTONOBEPXOBHX OYAHHKIB, SIKHii
BPaXOBY€ BHUTpAaTH i BapTiCTh €IEKTPOCHEpPril Ta BOAM 3a BIUIMBY HAITHIIKOBHUX
THCKIB B CX€Mi [MapaieIbHOI'0 30HHOTO BOAOMOCTAYAHHS.

3. PospobGneno mnpunmun moOyZOBM HOBOTO TiJ[POHACOCHOTO arperary 3
ABOCTOPOHHIM BXOJOM 1 iHTEIPOBaHUM €NIEKTPOJABUIYHOM JUI  ITiJBUINCHHS
EHEProe(EeKTUBHOCTI  CXeMH  [apajeibHOro 30HHOTO BOJIOIIOCTAaYaHHS
0araTonoBepXoBOTO OYAUHKY.

OTpumaHi HOBi pe3ynbTaTH CIOPHSAIOTH BUPIIIEHHIO aKTYaJbHOTO HAyKOBOTO
3aBJIaHHS 31 CTBOPEHHA CHEPrOeEKTMBHMX  €NEKTPOMEXAHIYHHX  CHCTEM
IapaJieIbHOr0 30HHOrO BOJONIOCTAYaHHS 0AraTonoBepXoBUX 6y AMHKIB.

Oninka 3micty aucepranii, ii 3aBepiueHicTh Ta JOTPUMaHHA NPHHIMITIB
aKazeMi4Hol Jo0po4ecHOCTI

3a cBoiM 3micToM aucepTamiiina poGora 3m06yBaua Slmmua P.B. moHicTiO
Bianosinae CraHjmapTy Bumoi ocBiTH 3i cremiansaocTi 141 EmexrpoeHeprerka,
SIIEKTPOTEXHIKA Ta €JIEKTPOMEXaHika Ta HampsMKaM JOCHiIKEHb BiAMOBIZHO 0
OCBITHBOI Iporpamu «ENeKTpoeHepreTuka, el1eKTpoTeXHIKa Ta eIeKTPOMEXaHIKay.



Hucepraniiina pobora € 3aBepIIEHOI0 HAYKOBOIO IIpaleld 1 CBIAYUTH NpPO
HasiBHICTb 0COOMCTOro BHECKy 3/100yBaua y HaykoBuilt Hampsim Enepretuka Ta
€HeproeeKTUBHICTb.

PosrisHyBIIM 3BIT NOAIOHOCTI 3a pe3yibTaTaMU IEPeBIpKH AUCEpTaLiMHOL
poOOTH Ha TEKCTOBI CIIBMAiHHS, MOXXHa 3pOOWTH BHCHOBOK, IO JMUCepTalliifHa
pobora Smuna Pomana BikropoBuua € pe3yasTaToOM CaMOCTIMHUX AOCIIIKEHB
3n00yBaya i He MiCTUTh ejleMeHTiB danbcudikariii, kommismii, habpukariii, mariaty
Ta 3amo3uyeHb. BUKOpmcTaHi ifel, pe3yJbTaTd i TEKCTH IHIOHX aBTOPIB MaloTh
HaJIe)KHI MOCWJIAHHS Ha BIATOBIIHE [UKEPEIO.

MoBa Ta CTH/Ib BUKJIaJIeHHS peay.anaTiB

JucepraniiiHa poboTta HamucaHa yKpaiHCHKOI MOBOIO. BukiaseHHs marepiaiy
jgoriuHe Ta mociaigoBHe. OCHOBHI IOJOXKEHHA pPOOOTH BHKOHAHO UITKO Ta
apryMEHTOBaHO. B TekcTi BUKOPHCTAHO 3araibHONPUIHATY TEPMiHOJOTIIO.

Jucepranmis cKiIagaeThcd 13 aHOTalii, BCTYIy, II'SSTH PO3JLUTIB, BHUCHOBKIB,
HeperiKy nocuiaHb Ta S oaTkiB. 3aransaui obcar guceprarii — 150 cTopiHoK.

B anomayii 3a3Ha4€HO CYTh KOKHOI'O PO3JUTY JucepTalii, OTpUMaHi HayKOBi
pe3yIbTaTH Ta MPAKTUYHE 3HAYEHHS JI0CIIIHKEHHS.

Y nepwiomy po3oini npoBeeHO aHaNI3 3arajlbHOCBITOBOI CUTYallil 13 HoTpebamu
JIOJICTBA B €JIEKTPOCHEPTrii Ta BOAI Ha HaiOmKk4i ABa AecaTuimiTTs. [IpoanamizoBaHo
THIIA €JIEKTPOMEXAHIYHUX CHCTEM BOJONMOCTadyaHHA 0araTomoBepXOBUX OyIWHKIB;
3po0IIEHO  OIVIAJ MAaTeMaTHYHUX MOJellell po3paXyHKy IlapaMeTpiB CHCTEM
BojlonIocTaYaHHs. OKpeMO pO3IVISIHYTO BUMOTHU JepyKaBHUX OyIiBEIbHUX HOPM, IO
PETIaMEHTYIOTh KpUTepil, 3a fAKMMH MaloTh OyTH CIPOEKTOBaHI CHCTEMHU
BOJIONIOCTa4aHHs OararornoBepxoBux Oy IMHKIB B YKpaiHi.

Y opyzomy po3odini mpencrtaBieHoO omuc po3pobieHol MareMaTWdHOI MOJemi
YCTAIEHUX PEKUMIB poOOTH  pO3Taly)XeHOi  eJIeKTPOMEXaHI4HOI  CHCTEMHU
BOJIONIOCTAaYaHHs, IKa BPaxOBYE BILUIMB HAUIMIIKOBUX THUCKIB Ha BUTpPaTU BOIU 3a
[IOBEPXaMHU B CXEMi MapajelbHOr0 30HHOTO BOJAOMOCTa4aHHS 0araroroBEPXOBOTO
Oynuuky. HaBeneHo peamizaiiio 3anmponoHOBaHOI MaTeMaTUdHOI MoJeni y
nporpamMHoMy cepepoBuini Matlab (Simulink).

Y mpemvomy po3dini npencrapieHi pe3yIbTaTé YUCIIOBOTO EKCIIEPUMEHTY 3
JOOC/II/DKEHHS] YCTaJeHHX pEXUMIB pOoOOTH po3ralyXeHOi eJeKTpOMeXaHidHOl
CHUCTEMM BOJOIOCTAYaHHSA 3a PI3HUX CXEMHHUX pillleHb, 3p00JEHO BHCHOBKM IPO
BIUIMB HAUIMIIKOBHUX THCKIB Ha BUTPATHU BOIM 3a MOBEPXaMH, OLIHEHO €HEPreTUUHY



e(GEeKTUBHICTh 3aCTOCYBAaHHS CXEMH IapajiellbHOTO 30HHOTO BOJOIOCTaYaHHS
GaraTonoBepxoBOro OyIHUHKY.

VY  uemeepmomy  po30ini  BAKOHAHO  CKOHOMiuHE  OOIpYHTYBaHHSA
NEPCIIEKTUBHOCTI 3aCTOCYBaHHS CXEMH MapajiesIbHOIO 30HHOIO BOAOIIOCTAYaHHS 3
IBOMa Ta TPhOMa Tapaie/IbHAMH CTOSAKAMHU sl 0araTonoBepXxoBUX OyaUHKIB.

YV n’asmomy po30ini NpEACTaBIEHO OMMC NPHUHLHUIYY NOOYZAOBH KOHCTPYKIIL
CIIEI[iali30BaHOr0  TiJpOHACOCHOrO arperaty 3 . JIBOCTOPOHHIM BXOJOM Ta
iHTErpoBaHMM  €JIEKTPOJABMIYHOM [T  3aCTOCYBaHHA Yy  CXeMi  30HHOIO
BOJIOIIOCTAYAHHS 3 JBOMA CTOSAKAMH 3 METOIO ITiJIBUIIEHHS eHeproeheKTUBHOCTI.

BucHoéxu y3araipHIOIOTh OTPUMaHI pe3yJbTaTH 1 MiJKPECIIOIOTE iX MOBHOTY
BIJITOBITHO JI0 IIOCTABJICHOI METH Ta 3aBAAaHb JOCIHIIYKEHHS.

B 0o0amkax HaBelEHO CIMCOK MyOmiKaiii 3100yBadya 3a TEMOIO AMCepTalli Ta
BioMocTi mpo ampobaiioo pesynbTaTiB Aucepraunii, iHdopMmaniiiHi MaTepiamm
CTOCOBHO T'iIpOHACOCHUX arperaris.

Jucepraiiina po6ota odopmiieHa BianosigHo 1o Bumor Hakasy MOH Ykpainu
Bij 12 ciums 2017 p. Ne 40 «IIpo 3aTBEpIKEHHS BUMOT 10 0QOPMIICHHS AMCEPTAaLlii».

OnpuiaoaHeHHs pe3yabTaTiB AHcepTaniiinol poborn

HaykoBi pe3ynsTaTé AMCEPTALlifHOTO MAOCHIIXEHHSA MPEACTaBICHO y CEMH
HAyKOBMX IyOuikamisix 3j00yBada, cepel SKMX: HOTHPH CTaTTi y HAyKOBHX
BU/IQHHAX, BKJIIOUEHUX Ha JaTy OMyOJiKyBaHHS O IEpENiKy HayKOBHX (axoBHX
BUJaHb YKpaiHM; 3 HHUX [Bi CTarTi y MNepioANYHOMY HAyKOBOMY BHJIAHHI,
npoiHaexcoBaHoMy y 6asi qaHux Scopus, BiJHECEHOMY OO TpeThoro kpapTuio (Q3).

Pesynsrard aucepraiii Oynu amnpoGoBaHi Ha ITATH HAyKOBHX (DaxoBHX
KOH(epeHIiax.

[IyGuikamii 3700yBaya BHKOHAHO Ha BHCOKOMY HAayKOBOMY PpiBHI 13
AOTPUMAaHHIM NPUHLKIIB aKaJeMidHOl 10OpOYECHOCTI.

HaykoBi pe3ynbTarTh, ONUCaHi B AucepTaliiiHii po6oTi, MOBHICTIO BUCBITIIEH] Yy
HayKOBHX myOJikaiisx 3100yBaya.

Anpo6ariis pe3ynbTaTiB AUCEPTALINHHOI pOOOTH € IOCTATHBOIO.

Hepnoaixku Ta 3ayBaeHHs 10 AucepTanifHol poboTH

Po6oTa He Mae KpUTHYHMX HEJIOIKIB, ajie € KUIbKa 3ayBa)KEHB.

1. UYwucnoBuit excrnepuMeHT OasyBaBCss Ha BUKOPUCTaHHI KOHKPETHOI
[MKJIOTPAMHU CIIOXMBAHHSA BOJM NEBHUM OyIMHKOM, SKa CIIyryBaja BHXiJHOKO
inbpopMmanier0 Ui PO3PaxyHKOBUX  JIOCTIIKEHb  IapaMeTpiB  CHCTEMH



BOJIONOCTAYaHHSI. ﬁMOBipHO, 110 iCHYIOTb 1 iHIII NUKJIOTPaMH CHOKHBaHHA. B po6oTi
HE BH3HAYEHO, 5IKi 0COOIMBOCTI ITUKJIOTPAMU MalOTh CYTTEBHH BIUIMB Ha Pe3yJbTATH
JOCITI[KCHHS.

2. IluxymorpaMu CHOXKMBaHHS BOAM  IIPEJCTaBIEHi  JeTepPMiHOBaHHUMH
3aJIe)KHOCTSIMU.  [IpoTe 3MiHa 0OCATIB CHOXKMBAaHHS BOAM OAraTOOBEPXOBHM
OymuHKOM Mae BHNAIKOBHIl Xapakrep 1 XapaKTepHM3yeThCs —BiNOBiJHOIO
BapiabeNbHICTIO, sIKa MOXKe OYTH CIiBPO3MipHA 3 BIIABOM HA/UTMIIKOBOIO THCKY Ha
BUTpaTd Boau. ToMy mpH TpOBEJEHHI YUCIOBOTO EKCIEPUMEHTY OakaHo
3aCTOCOBYBaTM TaKOX 1 JOBipuYi IHTepBajiM BHUTpaT BOJAM Ha IHMKJIOrpamax
CIIOXKMBAHHA UL O1IbII YiTKO iteHTH(iKalil BINIMBY HAUTMIIKOBOTO TUCKY.

3. Teoperuuni pe3ynpTaTW Ta YHCIOBH EKCHEPUMEHT OTPHMaHi 3a
NPUITYIICHHS, IO CIOXWBadi OyIMHKY MAalOTh OJHAKOBI HOTpeOM y BOi, aie
CIIO)KMBAHHS 3a II0BepXaMH Oyje pi3HMM BHACIIOK BIUIMBY HAIMIIKOBUX THCKIB
(ctop.61,68, inmi). Ilpore Take MpUIyHIEHHS CIpaBeJIMBE HE IS BCIX PEXKUMIB
CrioXuBaHHA Ta 0OnamHaHHsa. IToTpeOu BoaM [JIs HANOBHEHHS BAaHHHU, MNPAILHOI
MaimuHy, Gollepa BH3HAYAIOTHCS 00'€MOM IPHCTPOIO i HE 3ajeXarh BiJ THCKY B
Mepexi.

4. JIOUiTBHICTE BHCBITICHHS OTPUMAHUX KUIBKICHMX MOKA3HUKIB B ITYHKTI
HAayKOBOI HOBHM3HHM JUCEPTAlliiHOTO JOCII/DKEHHS € CyMHIBHOI, 30KpeMa,
€KOHOMIYHO1 €()EKTUBHOCTI, 5IKA HE € CTAJIOK BEJMYHMHOI BHACIIAOK 3MiHHU Tapudin
Ha ToCiHyrd Ta BaprocTi o6nagHaHHs. Toyka 30py ONOHEHTAa CTOCOBHO
¢opMymoBaHHA HayKOBOI HOBH3HM OTPUMAHMX pE3YJLTATiB BHCBITIAEHAa Y
Bi/IIIOBIJHOMY PO3/IiIi JAHOTO BIATYKY.

5. B TekcTi poGOTH BUKOPHCTOBYIOTBCS Di3Hi IO3HAYEHHs Koe(ilieHnTa, mo
BpPaxoBy€ BIUIMB HAIMIOIKOBOIO THCKY Ha 3MiHy BuTpartu (F Tta f -crop. 71,80,81,
IHIII), [0 YCKIAJHIOE CHPUMHATTS 3MICTy. 3MIHIOETBCS TaKOX 1 TpHIHATE
MiHiMaJbHE 3HaYeHHs MokasHuka (ctop.80 - 5,5%. ctop.81 - 5,5*10'3, iMiTaIiiina
MOJ€eNb Ha puc.2.4 - 5,562*10'3).

6. Ha TuTynbHil cTOpiHIi AMcepTalil Bidi HABEJEHO HA3By OpraHi3allii:
HALIIOHAJIbHMM TEXHIYHWM VHIBEPCUTET YKPATHU

«KMIBCBKWM MOJITEXHIYHMIM IHCTUTYT IMEHI ITOPSI CIKOPCHKOT O
MIHICTEPCTBO OCBITHU | HAVKU YKPATHU

BucBiTieHI 3ayBaKCHHS He € BH3HAYAIBHMMHU i HE 3MEHIIYIOTH 3arajbHy
HAyKOBY HOBHM3HY Ta IPaKTUYHY 3HAUUMICTh pe3yJbTaTiB Ta HE BILUIMBAIOTH HA
TIO3UTUBHY OI[IHKY JAUCEPTALiiHOT pOOOTH.



BucHOBOK npo auceprauidHy podoTy

BBaskaro, 1o AucepTaiiiiHa pobora 3100yBava CTyNEHs HOKTOpa dimocodii
Slmmua Pomana BiktopoBmua Ha Temy «PosramykeHa €JeKTPOMEXaHidHA CHCTEMA
HAMipHOTO IIEPEMIlIeHHs piMHM 3 IHTErPOBAHMMH HACOCHUMH arperaramu»
BUKOHAHA HA BACOKOMY HAYKOBOMY DiBHi, He NOpYIIye HPHHIUIIB aKaJleMidHOI
[0GPOYECHOCTI T4 € 3aKiHUEHUM HayKOBHM JOCITi/PKEHHSM, CYKYIHICTh TEOPETHIHIX
Ta NPAaKTHYHHUX Pe3yJbTaTiB SKOI'0 PO3B'A3y€ HAYKOBE 3aBJAHH, INO Mae€ ICTOTHE
3HAueHHs Ui ranysi 3Ha#p 14 Enexrpuuna imkenepis. [lucepraiiina pobota 3a
aKTYaJbHICTIO, IPAKTHYHOIO IIHHICTIO T4 HAYKOBOK HOBU3HOIO MMOBHICTIO BiJIIOBiga€
BUMOTAM 4YHWHHOTO 3aKOHOJABCTBA YKpainw, 1o mepeabadeHi B IL.O — 9 «ITopsaky
NPUCY/KEHHSL CTymeHs JokTopa ¢imocodii Ta ckacyBaHHS pilmeHHsT pa3oBoOi
criemiamizoBaHoi BYEHOI pagu 3aKiafy BHINOI OCBITH, HAyKOBOI YCTAaHOBH IIPO
pUCYDKEHHS CTyIeHs fokTopa dinocodii», 3aTBEpAXKEHOTO [Tocranosoro Kabinery
Minictpis Ykpainn Big 12 ciuns 2022 p. Ne 44.

3p06yBau S Poman BikTopoBuu 3aciyroBy€ Ha TNpPUCY/DKCHHSA CTYICH:
nokTopa (binocodii B ramysi 3nans 14 - Enexrpudna imxenepis 3a crenianpHicTiO 141
- ENeKTpoeHepreTrKa, eleKTpOTeXHika Ta eIeKTpOMEXaHiKa.

Odiuiiiauii ONOHEHT:

3aBiZlyBay BiJiJIOM TiIpOECHEPTETUKH,
[HCTHTYTY BiTHOBJIIOBaHOI €HEPIETUKU
HanionansHol akajgemii HayK Y KpaiHu,

JIOKTOp TEXHIYHUX HayK, podecop ITerpo BACBKO

[Tianuc npodecopa Bacska IL.®. 3acBiggyro.
Buennii cexperap IHCTUTYTY ' . :
BigHOBMOBaHO enepretukd HAH Vipaiii, /é’z’/ =)

JOKTOp TEXHIYHUX HayK, C.H.C. Tamina CYPXHUK
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