BIII'YK
o¢iuifiHoro onoxeHTa Ha auceprauiiHy poboty Kosanenko Ipunu Skisuu
Ha TeMy «ABTOHOMHa Ge3MyJabTUILTIKaLliifHa BITPOEIEKTPUYHA YCTaHOBKA
Ha 0a3i reHepaTopa TOPLEBOIO THITY», IPEACTABIEHY Ha 3100y TTS CTyNEHS
aoktopa inocodii B ramysi 3uans 14 Enexktpuuna inxkenepis

3a criettianbHicTio 141 EnekTpoeHepreTnka. enekTpoTexHika Ta efneKTpoMexaHika

AKTYa/IBHICTh TEMH IHCepTalmil

CyuacHa CBIiTOBa TEH/JEHLS PO3BMTKY €JE€KTPOEHEPreTHKH CHpsMOBaHa Ha MmaciutabHe
BUKOPMCTaHHA BIJHOBIIKOBAHHMX [UKEpe] €Heprii. 1O 3yMOBICHO BHYEPIHICTIO 3anaciB BHKOIHHX
OpraHiyHMX i SJCPHUX MalMB Ta aKTyalbHIcTIO npobiaemu nekapOoHizauii ekoHoMmikW. B Hauwii
KpaiHi po3pobnaeHHA TEXHONOrH BMKOPHCTAHHA HOBMX BH/LIB NalHBa. BIHOBIIOBAHUX |
ATbTEPHATUBHUX JIKEPE] CHEPril BIAHOCHTHCSA 110 MPIOPUTETHUX TEMATHYHHMX HANpsMIiB HayKOBO-
TEXHIYHUX Aochimkenb (noctanosu Kabinety Minictpi Ykpainn Ne 942 gia 7 sepecusa 2011 p. 1a
No 463 pin 9 Tpasua 2023 p.). Bike cnopyaxeno 6auzbko 1740 MBT noTyKHOCTI NPOMUCIOBHX
BITPOEJIEKTPOCTAHLIIH B CKJIadi €NeKTPOEHEPreTHYHOI CHCTEMH YKpalHH. MpOTe PHHOK Malux
ABTOHOMHHX BITPOCHEPrETHYHHX YCTAHOBOK MpakTHYHO BiacyTHid. Tomy Tema jgaHoro
AMCEPTAUIRHOIO J10ChiukeHHs 6e3CYMHIBHO aKTyalibHa Ta CBOEYACHA.

Ouninka oOrpyHTOBaHOCTI HAYKOBHX pe3yJbTaTiB Jaucepranii, iX aocToBipHOCTI Ta
HOBH3HH.

Juceprauiitna poGota cnpsMoBaHa Ha OOIPYHTYBaHHS METOMIB PEryJIOBaHHS BHXiJHOT
MOTY/KHOCTI MajiMX BITPOENEKTPHYHMX YCTAHOBOK 3 MPAMHMM TPHBOJIOM TEHEpaTopa TOPLEBOro
TUMY 3 ypaxyBaHHAM CTOXAaCTHYHOI 3MiHM WWIBMAKOCTI BiTpY. JloCHiuKeHHS 3AIHCHIOBAIHCE 3
BUKOPUCTAHHAM OCHOBHHX [10JI0K€Hb TE€Opii BITPOBHX TypOiH. YMCIOBOro PO3B A3KY HENiHIHHMX
andepeHUIHHUX PIBHAHDL AMHAMIKKA 0GEPTOBOrO pyXy CKIAJ0BMX KOHCTPYKLUII BITPOENEKTPHUHOI
YCTAaHOBKH. METOJY CKIHYEHHHX E/IEMEHTIB PO3paxyHKY eIeKTpPOMAarHiTHOro Momisi reHepaTopa,
EKCINepHMEHTATbHUX BUNPOOOBYBaHb (hi3HYHOr0 MaKkeTy reHeparopa.

HaykoBa HOBW3Ha pe3y/ILTaTiB AMCEPTALlIHHOIO A0CIIKEHHS:

I.OTpuMaB noJanblliMii  PO3BMTOK METOJ MOPIBHAILHOIO —aHajisy —aepoarHaMivHHX
XapakTePUCTHK  POTOPIB BITPOYCTAHOBOK LUJISIXOM YPaxXyBaHHS  palliOHATLHOTO  B3aEMOBILIMBY
Koe(illieHTa BHKOPHCTAHHA €HEprii BiTPY i MOAYNs IWIBMAKOXiZHOCTI. 110 A03BOJMB MPOBECTH
Y3TO/UKEHHS  aEpOJMHAMIYHMX  XapaKTEPUCTHK pOTOpa BiTPOYCTAHOBKM 3  MEXaHiuHOKO
XapaKTEepUCTHKOIO €JIEKTPOreHepaTopa Ta BCTAHOBIIOBATH MEKi KOPEKLIT MOMEHTY i MOTYKHOCTI
3a Pi3HUX 3HAYEHb LIBUKOCTI BITpY.

2. YTouHeHa MaTeMaTHYHa MoJIe/ib Ge3MyIbTUIITIKALIHHOT BITPOEIEKTPUYHOT YCTAHOBKH 3

MarHiToeJEKTPHYHUM FEHEPATOPOM 3 OJIHOCTOPOHHIM Ta JABOCTOPOHHIM pO3TallyBaHHAM MarHiTis



poTopa. fiKa. Ha BiAMiHY BiA BiOMOI. BpaxoBye HasBHICTb BILIMBY NapameTpiB MOABIHHOTO
cTaTopa Ta 0AAaTKOBOI OOMOTKM IS MiAMarHiuyBaHHA MAarHiTHOI CHCTEMM. IO [03BOJIKIO
BU3HAYUTH MEXKI KOpEryBaHHs BUXiHOT MOTY/KHOCTI reHepaTopa.

3.06rpyHTOBaHO LLJIAXOM CTPYKTYPHOIO iMiTauiHOTO MOJIETIOBaHHA Ta
eKCIIEPUMEHTANTBHO  MIATBEP/UKEHO XapakTep — BIJMBY  KOpeKuil — BMXiAHOT — MOTYKHOCTI
MArHiTOENeKTPUYHOIO TEHepaTopa 3 aKciaJbHUM MArHiTHUM MOTOKOM 3a J0TIOMOrOK BBEACHHS
CTATHYHMX KOHJEHCATOPIB Ta JOAATKOBOro 30Y/UKEHHA CTatopa reHepaTopa. w0 JA03BOIHIO
MPOBECTH OLIHKY BEJMYMHH KOPETYBAHHA BHXiZHOI TMOTYKHOCTI 32 BHIMAAKOBOI 3MIHM LIBHAKOCTI
BITPY.

OTKe. MOKHA 3a3HAYMTH. IO B JAMCEpTalliiHiii poBoTi AOCATHYTO MOCTaBIECHOI METH. a
3106yBay OBOJIOIB METOI0/IOTIEI0 HAYKOBOI'O JIOC/IIKEHHS.

Ouinka 3micTy auceprauii, 1 3aBeplIeHiCTb Ta JOTPHMAHHS TPHHUHMNIB AKAJEMi4HOT
n06poYecHOCTI.

3a cBOIM 3MicTOM aMceprauiitna poGota 3106yBaua Kopanenko 1. 5. Bianosigae Cranaapry
BULIIOT OCBITH 31 crietianbHocTi 141 «EnekTpoeHepreTHka. eeKTpOTeXHiKa Ta eleKTpoMexaHika» Ta
HanpaMKaM  JOC/Ii/KeHb  BIAMOBIAHO 10  OCBiTHBOI  nporpamu  «EjeKTpoeHepreTHka.
eIEKTPOTEXHIKA Ta eIeKTPOMEXaHiKa».

Jluceprailis BukiageHa Ha 170 cTOpiHKax. CKIaaeThes i3 aHoTauii. BCTymy. 4 po3iiiB.
BHCHOBKIB, CITMCKY BUKOPHCTAaHHX JiKepes B KiibkocTi 119 ouHuIbL Ta 6 10/1aTKiB.

V BCTYNi OMMCAHO aKTyasIbHICTh TEMH. METY i 3a/1ai 10C/iKEHHS. CHOPMYTLOBAHO HAYKOBY
HOBM3HY OTPMMAHMX pe3YJIbTATiB i IXHE NMpaKTHYHE 3HAUEHHS. OCOOMCTHH BHECOK 3/100yBaya. a
Takoxk anpoballito pe3yabTatis poboTH.

V  nepwioMy po3aiii  NPOBEAECHO aHani3  JiTepaTypHMX JUKEpen 3a  TEMaTHKOIO
JMCEPTAlifHOrO JOCTIMKEHHS Ta BiAOMi METOAM PEry/iOBaHHA MapaMeTpiB eNeKTpoeHepril
BITPOYyCTAaHOBOK. HaBeieHO Orjisj pi3HMX THIIB €1EKTPOreHepaTopiB. 110 BUKOPHUCTOBYIOTBCA Y
CKJ1ajli BITPOYCTAHOBOK. 30KPEMa. reHepaTopiB 3 aKCiaTbHUM MarHiTHUM noTokoMm. OCKIUIbKA s
MaJIONOTYKHHX BITPOYCTAHOBOK OilblI NEPCHEKTHBHUM € BUKOPHCTaHHA FE€HEPATOPiB TOPLEBOTO
THITY. TO #oro i 6y10 06paHo IS MOAANBIIMX JOCTIIKEH.

YV IpyroMy po3fili BHKOHaHO AOC/IIKEHHS aepoJMHAMIYHMX XapakTepUCTHK pOTOpIB
BITPOYCTAHOBOK B 3aJ€KHOCTI BiA KoedilieHTa BMKOpHCTaHHA eHeprii BiTpy 1 Moay.ns
WBHAKOXiAHOCTI. [TpOBENEHO Y3ro/KEHHS aEpOJIMHAMIYHMX XapaKTEePHCTHK poTopa BITPOTYpPOiHK
7 MEXaHIYHOI0 XapaKTepPUCTHKOK) €NEeKTPOreHepaTopa. U0 Jai0 MONJIMBICTh BCTAHOBHTH MEKi
KOpEKIii 32 MOMEHTOM Ta MOTY/KHICTIO 32 Pi3HMX 3HAYEHb LIBMJKOCTI BITPY. 3anpONoOHOBAHO UIA
MOJANBIIONO JOCHI/KEHHA J1Ba METOJM KOPEKLUil: MPHUEJHAHHS [10JaTKOBHX KOHJIEHCATOPIB /10

0OMOTKHM CTATOpa reHepaTopa Ta 3acTOCYBaHHS 101aTKOBOT 0OMOTKH 30y /KEHHS.



B tperboMy posaini obpaHo And MoAanblIMX AOCHIKEHb FEHEpATOp TOPLEBOro THMY i3
30yIAKEHHSAM Bid MOCTIHHUX MarHiTie. Po3pobneHo 4MCIOBY MaTemMaTH4HY MOJelb A
AOCTIKEHHSA MapaMeTpiB Ta XapakTEPUCTHK CMHXPOHHOIO reHepaTopa i3 MocTiHHUMH MarHitamu.
3 BpaxyBaHHAM JIBOCTOPOHHBOI AaKTHBHOI 30HM cTartopa. Takok po3pobieHo iMiTauiiHy
MaTeMaTH4YHY MOJIeJIb KOPEeKUil BUXiAHOT MOTYKHOCTI Ge3My/IbTHILIIKALINHOT BITPOYCTAHOBKH 3
MArHiTOe/JIeKTPUYHUM TEHEpaTopoM 3 JBOCTOPOHHIM pO3TallyBaHHAM MOCTIHHMX MAarHiTiB Ha
POTOpi Ta aKCialbHMM MarHiTHUM MOTOKOM 3@ AMCKPETHMX Ta BHMAAKOBHMX 3HAQYEHHSAX LIBHIKOCTI
BiTpy. [lpoBeneno mocnijukeHHs METOMIB  KOpeKuil BHMXIAHOT MOTYKHOCTI reHeparopa
Oe3MynbTHILTIKALIHHOT BITPOYCTAHOBKM LIJIAXOM  MiJK/IIOYEHHSA KOHJEHCATOPIB 10 AKOPHOT
0OMOTKM reHeparopa Ta IISXOM 3aCTOCYBAHHA J0aTKOBOT OOMOTKH niaMarHiuysaHHs. 3pobieHo
BMCHOBOK TPO JOUIIBHICTD 3aCTOCYBAHHA J0aTKOBOI OOMOTKHM MiJAMarHivyBaHHs.

Y ueTBepTOMY pO3/1iJi ONMHUCAHO Pe3y/bTaTH EKCNEPHMEHTATBHOTO JAOCTIUKEHHS MOKIHBOCTI
KOpeKLil BHXIJIHOI aKTHBHOI TMOTYKHOCTI MAarHiTOENEeKTPUYHOrO TIeHepaTopa B aBTOHOMHOMY
peskuMi poOOTH B pe3yabTaTi MiAKIIOYEHHS KOHIEHCATOPIB 0 AKOPHOT 0OMOTKM Ta 3aCTOCYBaHHA
J0aTKOBOT OOMOTKHM MiamarHiuyBaHHs. ExcnepyMeHTaibHO MIATBEPIAKEHO e()EeKTUBHICTE METOAA
peryaioBaHHs ILISXOM 3aCTOCYBaHHS J10aTKOBOT OOMOTKH MiiMarHiyyBaHHs, O Y3rO/KYEThCA 3
pe3yibTaTaMi MOJIE/TFOBAHHA. OTPUMAHUMHU B TPETHOMY PO3/ia1 pobOTH.

Y BUCHOBKAX BUCBIT/IEHO OCHOBHI Pe3y/IbTaTH JOCHIKEHHS.

Jonatku MmicTaTh rpadiude npeiacTaBieHHs (PYHKUIOHANLHUX 3aiekHOCTEH KoedilieHTa
BUKOPMUCTaHHS eHeprii BiTpY BiA WBMAKOXiAHOCTI poTopa Ta KoedilieHTa rajabMyBaHHSA
MOBITPAHOrO MOTOKY JUIA  PI3HUX aepoAMHaMidyHMX npodiliB  nonareil  MalonoTymHHUX
BITPOYCTAHOBOK. MWTOMOI MOTY)KHOCTI Ha Bajy poTopa BiTPOYCTAHOBKM BiJl MOAyns
WBMAKOXIZHOCTI Ta IIBMAKOCTI BITPY A1 NMEBHHUX NpodiniB JjonaTed. aaroputM po3paxyHKy
OCHOBHHMX MapaMeTpiB reHepaTtopa. TPH aKTH BUKOPUCTaHHs pes3y/IbTaTiB JUcepTaiiifHoro
JOCIIUKEHHS B HAYKOBO-0C/TIIHHX Ta HABYAIbHUX IHCTUTYTax.

Juceprautiiina pobota oopmieHa BianosiaHo Ao sumor Hakazy MOH Vkpaiuu Bia 12 ciuns
2017 p. Ne 40 «[Tpo 3aTBepKEHHA BUMOT 10 0opMIIEHHS AHCcepTaLtii.

Jucepratiiina poGoTa € 3aBeplICHOd HAYKOBOK Mpaleld i CBIAYHTH NP0 HAABHICTbL
0cODMCTOrO BHecKy 3/100yRauya y HayKOBHHA HanpsaMok «Jlxepena BiHOBIIIOBaHOI eHepril Ta il
MEPETBOPEHHS.

Posraguysiun 3BiT noaibHOCTI 3a pe3y/jbTaraMu NEpeBipkM JauceprauiiiHoi poGoTH Ha
TEKCTOBI CHIBMAAiHHA, MOXKHA 3pOOMTH BMCHOBOK. WIO AMcepTauiiiHa pobota KoeaneHko Iputu
SIKIBHM € pe3yaLTaTOM CaMOCTIMHMX JochiukeHs 37100yBaua i He MICTHTh €IEMEHTIB
danbeudikauii. komninsauii. habpukauii. nuariaty Ta sano3uyensb. BukopucTani ijiel. pe3yabTaty i
TEKCTH IHLIMX aBTOPIB MAIOTh HAJIEKHI MOCHIIAHHS Ha BIINOBI/IHE [UKEPEo.

[MopyienHs npuHIMNiB akaaeMidHoi J06pOYECHOCTI He BUSBIEHO.



Moga Ta CTH/Ib BHKJIA/I€HHS Pe3y/IbTATIB

Huceprauifina pobGora HanucaHa YKpaiHCbKOK MOBOK. ETanu A0CHiiKeHHs BUKOHaHi
BIAMOBIIHO 3arajibHOT TEMAaTHKH pOOOTH, € JIOTIYHMMM | BHKJIAAEHI B 3pO3YMiJA Ta AOCTYMHIN
hopmi.

OnpuiaoaHeHHs pe3yabTaTiB AHcepTauiiinol poboTH

Haykogi pesynbrati auceprauii BucBiTieHi y 23 HaykoBux ny6riikauisx 3ao0yBaua. cepen
AKMX: 13 cTateil Yy HayKOBMX BHMJAHHAX. BKJIIOYEHHMX Ha jarty omyOaiKyBaHHS 10 nepesiky
HayKoBMX (axoBMX BMJaHb VYKpaiuu: 3 CTarri y MEpioIMYHMX HAYKOBHX BH/IAHHSX.
NpoiHaeKcoBaHUX y 0a3i JaHuX Scopus Ta BiAHECEHHMX 10 TPETLOro KBapTHato (Q3).

Pesyabrati auceprauii 6yiu anpoboBani Ha 1() HaykoBHX (haxoBHUX KOHGepeHLisX.

HaykoBi pe3yibTaT, onMcaHi B auceprauiifHii poGoTi, MOBHICTIO BHMCBIT/IEHI ¥ HayKOBMX
nybaikauisx 3100yBaya.

[TopylueHHs MPUHLMIIB aKaaeMidHOT 100pOUECHOCTI He BUSBICHO.

Henoniku Ta 3ayBakeHHs 10 AHcepTaniiiHoi poboTH
3ayBaKeHHs.

I. V Beryni npu oOrpyHTYBaHHI aKTYalbHOCTI TEMM JOCIKEHHA MOLIYKay BHCIIOBIIIOE

CBOKO JIyMKY CTOCOBHO TEpPCTIEKTUBHM 30iMbILEHHS TIOTYAKHOCTI BITPOYCTAHOBKHM  LLIAXOM

30iblIeHHS JiaMeTpy 1 poTopa HacTynmHMM HMHOM (ctop.!7 octanuii abG3au): "... Tak ais
301/IbIICHHS BEJIMUMHM MOTY/KHOCTI Ha Bajly poTopa 30iAbyIOTh HOro aiaMeTp. Aje nmiJABHIIEHHS
MOTYKHOCTI B JIBA pa3d MPHU3BOAMTE 10 30i/MBIICHHA JiameTpa poTopa B YOTHpH pasu. Takwii
pe3y/ibTaT BHUKIMKAE MOJablle 3pOCTAHHA pO3MIPIB. @ 3HAYMTh | MAacH IHIIMX CKJIAJ0BHX
BiTpoarperata. ToOTO MUTOMAa MaTepPialOEMHICTh KOHCTPYKUIT 3pOCTae i 3HHIKYETHCA EKOHOMIYHA
JAOUITBHICTH BUKOPUCTAHHA 1aHOT YCTAHOBKH.... .

HaBenenuit mnoctynat (mocuiaHHs Ha NEpLIOUKEPENo  BIICYTHE) He  Bianosijae
TEOPETHYHMM TIOJIOKEHHSM BITPOTEXHIKM | CyNepeudTh NpakTHili nmoOyaoBM Ta eKcrutyatauil
BITPOYCTAHOBOK. TOMY HOTrO HEOOXiTHO BH3HATH TOMHIIKOBHM.

2. Jlna  MareMaTHYyHOrOo  MOJENIOBAHHA  TNEPEXiJHMUX  EJEKTPOMAarHiTHUX  Ta
€/IEeKTPOMEXaHIYHUX MPOLECiB B reHepaTtopi BHMKOPHCTOBYETLCA MMOBHA CHCTeMa AM(epeHLiiHNX
piBHsHb [Tapka-T'opesa (3.5). [IpoTe BOHa JOMOBHIOETHCS [IE OJHMM PIBHAHHAM PyXy 0OepTOBHMX
yacTMH (3.7). siKe BikKE€ BMKOPHCTOBYEThCA B (3.5). ane 3 iHIIMMH MO3HAYEHHSIMH 3MIHHMX
(nepeocraHHe piHAHHA). Jlo TOro K. aBTOp BMKJIAJae CBOE PO3YMIHHA (Di3MYHOIO 3MiCTy
napameTpiB Ly L K 3MiHHHX BEJMYHMH. 11O 3a1eKaTh Bi/l NOJOKEHHS poTopa reeparopa (crop.74.
nepenocTaHHiit ab3au: ctop.76. ocranHii adsaw: "..ImayktuBhocti Lq Ta Ld sBasiors coboio
3ANEKHICTh MK (a3HOK IHAYKTHMBHICTIO Ta NOJOXKEHHSAM poropa.."). Take TpakTyBaHHs €
MOMUIKOBUM. TaK fK CyThb nepeTrBopeHHs koopaunat [lapka-I'opepa nosasrae B 3aMiHi

byHKUIOHANBHOT 3aNeKHOCTI IHAYKTHBHOCTEH a3 craTtopa BiJ MOJIOKEHHS pOTOpa Ha craii



3HAYEHHA PO3PaXyHKOBMX €KBIBANICHTHHUX IHAYKTHBHOCTEH cTtaTtopa Ly, L,. mo obepraiotbes pasom
3 pOTOpPOM.

3. PiBHAHHA auHaMikn oOepTOBOro pyxy CHHXPOHHOT MaliuHd B (3.5).(3.7) Tta (3.25)
3aMMCaHO 18 YMOB (DYHKUIOHYBAHHA B PEXMMI JIBUTYHA 31 CTAIWM 3HAYEHHAM MEXAHIYHOro
MOMEHTY Ha BaJy. a He /Ui reHepaTopHoro pexumy. Jlo Toro K. MexaHiyHWi# MOMEHT Ha Baily
reHepaTopa 3a/1eKUTh Bil 4acTOTH 0OepTaHHA. BIANOBIAHO 10 MaTepialiB JApYroro pos3aity.

4. JlocaijkeHHs METOIB KOpEKIii MOTYKHOCTI TreHepaTopa Ha EKCrepUMEHTAIbHOMY
CTEHAI 3JIHCHIOBAJIOCH AIA PI3HMX CTAIMX 3HAYeHb 4actoTH obepranns. B poGoti BiacyTHs
iHdopmauis npo mapaMeTpH NMPHBOIHOTO JABHIYHA JUIS MAaKeTy reHepatopa i Metody crabinisauil
yacToTH obepraHHs. ToMy MoTpebye NMOACHEHHA B pe3yibTati Yoro 6yn0 OTpUMaHO 36iTbLIECHHS
MOTY/KHOCTI FEHepaTopa NpH 3acToCyBaHH 060ro i3 METOAIB KoperyBaHHs. SIKIIO HOMIHANBHI
3HAYEHHS MOMEHTIB BiTpOBOT TypBiHy i reHepaTopa 0IHaKOBI. TO Y BIANOBIAHOCTI 10 AaHuX puc.2.4
361IbIIEHHS MOMEHTY HABAHTAXKEHHS MPU3BOIMTH 10 MaiiKe NPOrnopuUifHOro 3MeHIIEHHS YaCTOTH
obepTaHHs.

Henoniku odopmieHHs.

. ABTOp [JOBiIILHO TpaKTye JesKi TNOHATTA TEPMiHIB CTOCOBHO  KOHCTPYKLIi
BITPOYCTAHOBKH. 11O CTaHAapTH30BaHi B HopMaTHBHOMY fokymeHTi JICTY 3896:2007. 3okpema.
O/IMH 3 OCHOBHHX PEry.IIOBaJbHUX MapamMeTpiB BITpOBOT TypOiHH, a came KyT YCTaHOBJIEHHS Jlonarti.
BH3HAYAETLCA B TPETHOMY PO3/ijii Ha CTOPIHLI 72 AK KyT HaXuiy JOnaTi. a Ha HaCTYIHii (cTop.73)
- K KyT ataku JjonaTi. BHKOpPHCTOBYETBCS 3aMiHa CTAHAAPTH30BAHOrO MOHATTA "KoedilieHT
BMKOPHMCTaHHA eHeprii BiTpy" Ha KoeQillieHT KOpHCHOI Aii BiTpoycTaHOBKM (cTop.72. dopmyia
(3.4)).

2. BMKOpPHCTOBYIOTBCS Pi3HI MO3HAYEHHSA OJIHOTO i TOro K Koe(illieHTa BUKOPUCTAHHS
eHeprii BiTpy (B po3aini 2 - & . B posaini 3 - C,). AHanoriyHa cuTyauis i 3 No3Ha4YeHHIM napaMeTpa
IUBM/IKOXiAHOCTI (B po3aini 2 - z . B po3aini 3 - A). J1o Toro . npuBeieHe Ha CTOP.72 BU3HAYEHHSA
WIBHAKOXIAHOCTI (A — KoedilieHT BiIHOIIEHHS WBMAKOCTI obepTaHHsA TYpOiHM 10 WIBHAKOCTI
BITPY:) € HEMPABHILHUM.

3. B poboti noHsaTTs MeToay i cnocofy K OTOTOXKHIOTHCA. TaK i MPOTHCTABIAIOTLCS MikK
cobor0. Tak. 30Kkpema. HaBiTh y 3arajlbHUX BUCHOBKAX B I1.3 HAaroJOLIY€ETLCA MPO CnocofH Kopekiil
MOTYAHOCTI, @ B 1.5 - NP0 MCTOAM KOPEKLii.

Tekcr Ha crop. 74-75 3 dopmynamu 3.6. 3.7.3.8 nOBTOPIOETLCS Ha cTOP.76-77. SIKicTh

pucyHkiB 1.3. 1.4, 1.5. 1.8 ne3anoBinbHa.

BBakaro. 110 BHCIOBIEHI 3ayBaKE€HH HE € BU3HAYAJILHMUMH | HE 3MEHLIYIOTh 3arajibHy
HAYKOBY HOBHM3HY Ta NMPAKTHYHY 3HAYMMICTh Pe3y/bTaTiB Ta HE BIUIMBAIOTH HA MO3UTUBHY OLIHKY

JMcepTauifHol poboTH.



BucHoBOK npo auceprauniiiny podory

Beaxarw. wo auceprauiiina pobora 3a00yBava cryneHs aoktopa ¢inocodii Kosanenko
Ipuny SIKiBHM Ha TeMy «ABTOHOMHa Ge3MyIbTHIUIIKALifHA BiTPOCIEKTPHYHA YCTAaHOBKA Ha Oasi
reHeparopa TOPUEBOrO THIY» BUKOHaHA Ha BMCOKOMY HayKOBOMY piBHi. HE MOpYUIye NPHHLUHMIIB
aKaaeMiuyHol 106pOYeCHOCTI Ta € 3aKiHYeHHM HAYKOBHM JOCHi/UKEHHAM. CYKYTMHICTb TEOPETHYHHX
Ta MPAKTHYHUX PE3YJIbTATIB AKOTO PO3B'A3Y€ HAYKOBE 3aBIaHHA. 110 MA€ ICTOTHE 3HAYEHHS JUIs
raiysi 3HaHb14 «Enektpuuna inxkeHepis». Jlnceprauiitia poGoTa 3a aKTyalbHICTIO. MPAKTHYHOKO
WIHHICTIO Ta HAYKOBOK) HOBM3HOIO TMOBHICTIO BIiANOBiJa€ BMMOraM HYMHHOIO 3aKOHOJ4BCTBa
Vkpainu. wo nepeabaveni B 1n.6-9 «[lopaaky npucymkeHHs crynens aokropa (inocodii Ta
CKAaCyBaHHS pIlIEHHs Pa3oBol CrewniatizoBaHol BYEHOT paiaM 3aKjagy BHILOI OCBITH. HAyKOBOT
YCTAaHOBH NpO MPHUCY/KEHHSA CTYTeHs 0KTopa dinocodiin. 3arBepwkenoro [octanosoto Kabinery
Miuictpis Ykpainu Bia 12 ciuns 2022 p. Ne 44,

3106yBay Kosanenko IpuHa SkiBHa 3acayroBye Ha MpPHUCY/UKEHHA CTYNEHA [0KTOpa
(inocodii B ranysi 3nane14 «EnekrpuuHa iHAkeHepis» 3a cneuianbHicTiol41 «EnekrpoeHepreTria.

€JIEKTPOTEXHIKA Ta e/IeKTPOMEeXaHiKa».

Odinilinuit onoHenT:

3aBijlyBay BiJJ1IJIOM I'iIpOEHEPreTHKH

lHcTuTyTy BianoBmoBaHoi eHepretiku HAH Vkpainu
JIOKTOp TEXHIYHUX HayK.

CTapllnii HayKOBHH CMiBpOOITHHK ; [Terpo BACBKO
[Tianuc a-pa TexH. nayk I1. Backbka 3acBinuyio.
Buenuii cexperap
IncTuTyTy BiHOBMIOBaHOT eHepreTuku HAH Ykpainn
JIOKTOp TeXHIYHUX HaYK Frome %ﬁ; -~ Tamina CYPXKHUK
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