PELEH3IA
Ha IucepTaliiHy poboTy
3emusiHyxiHO1 ["anau FOpiiBHU
Ha TeMy «be3naBadeBe KepyBaHHS eJIEKTPOMEXaHIYHUMH CUCTEMaMU
TypOOMeXaHi3MiB 3 BUKOPHCTAHHSIM TEXHOJIOTII HelipoMepex»,

NpeJICTaBIeHy Ha 3000yTTs CTyMeHs JoKTopa ¢irocodii

B rayly3i 3HaHb 14 — EnekTpuyHa iHxXeHepis
3a crietianpHICTIO 141 — EnexTpoeHepreTuka, e1eKTpoTexXHiKa Ta eJIeKTpoMeXaHiKa

AKTYyaJIbHICTh T€MH AUCEPTALIL.

3abe3mneveHHs] TOYHOTO Ta €()eKTHBHOTO KOHTPOJIO KOOPAMHAT TEXHOJIOTIYHUX
00'€KTiB BaXJIMBO B €JIEKTPOMEXAHIYHUX CHCTEMax aBTOMATHUYHOIO KepyBaHHS,
0co0MMBO B TypOoMexaHizmax. BCTaHOBIEHHS TpagWUIMHUX JaTYUKIB UL
BUMIPIOBaHHS MapaMeTpPiB MOXKe OYTH IOPOTHUM 1 TE€XHIYHO CKJIAJHUM 3aBAAaHHSM.
OmuH i3 CydYaCHMX Ta IIEPCIIEKTHBHHUX METOJIB BHUPILIEHHS L€l MmpolieMu -
BHUKOPHCTAHHS INTYYHHX HEWPOHHHMX Mepex, SKi MOXYTh HaBYaTHCS Ha OCHOBI
BEJIMKO] KIJIBKOCTI BXIJHUX JAHUX.

3 iHmoro GOKy CTaHZapTHI CHCTEMH TeHepallii eJleKTpoeHeprii MOXyTb
BapilOBATHCs 3a THIIOM, ajlé BOHM BCi BKJIIOYAIOTH 3arajbHi €JIeMEeHTH, TakKl SK
JDKepera eHeprii, KOHBEPTOPH €Heprii, eleKTpOreHepaToOpy, CUCTEMU KEPyBaHHA Ta
posmoiny enekrpoeHeprii. OauH 3i cy4acHHMX 3aco0iB TeHepallil eleKTpoeHepril -
BITpOreHEPaTOPH, SKi BAKOPUCTOBYIOTh aCHHXPOHHI T€HEPaTOPH i3 caM030y IKEHHAM
(AI'), 4acTo CTHKalOThCA i3 MpoOIeMoro cTabimizauii Hampyrd, MO0 YHUKHYTH
MOXXJIUBOTO  BIAKIIOYEHHS TeHeparopa IiJ BEJIMKUMH  HAaBaHTAKEHHSIMHU.
Posp's3anHsaM 1iel 3amadi Moxe OyTH BUKOPHUCTAHHS €EJIEKTPOHHOIO pEryisTopa
HaBanTaxeHHs (EPH), skuii 103B0JIsIE BUKOPUCTOBYBATH HAUTUIIKOBY €HEPIilo Ui
noTped CUCTEM BOJIOTIOCTAYAHHS, TAKUX SIK TIOJIUB, 3aKadyyBaHHs BOIHU TOLIO.

Takum uuHOM, 1ucepraiiiHa po6ora [. 0. 3eMisHyXiHOI NpUCBAYEHA
pPO3IJISAY 3aCTOCYBaHHS INTYYHMX HEWPOHHUX MEPEX Yy CHUCTeMaX KepyBaHHs
TypOOMeXaHi3MaMH 3 METOK TOYHOTO Ta e(eKTMBHOTO MOHITOPUHTY Ta yIpPaBIiHHA
IIUMH CHUCTEMAaMH, IO NPU3BOAUTH OO 3MEHIIEHHS BUTPAT HAa BCTAHOBJIECHHS Ta
00CITyroByBaHHS TPaAULIIHHUX JTATYUKIB.

Ouinka OOrpyHTOBAHOCTI HAYKOBHX pe3yJbTaTiB JaucepTamii, ix
AOCTOBIPHOCTI Ta HOBH3HH.

HaykoBa HOBM3HA pe3yJbTATiB OUCEPTALlifHOTO MJOCIIKEHHS IIOJISrae B
HACTYITHOMY:



1) Po3po6neHo HOBHI MeTOH KepyBaHHS TEXHOJNOTIYHMMHU KOOPIHHATAMH
TypOOMEXaHI3MiB 3 BUKOPHCTAHHSIM TEXHOJIOTIH IITyYHUX HEHPOHHHX MEPEXK, KU
BIIEpIIE O3BOJISIE TOOYIyBaTH €JIEKTPOMEXaHIYHYy CHCTEMY aBTOMATHYHOTO
KEepyBaHHs HAloOpoM a0o0 MPOAYKTUBHICTIO 3 BHUKOPHUCTAHHSIM 3HA4YeHb TIUIBKH
JOCTYITHUX U1 BUMIPIOBaHHS €JeKTPUYHUX KOOPIUHAT.

2)Bnepuie  oOTpyHTOBaHO  CTPYKTYpy  MOAM(DIKOBAaHOTO  OILiHIOBaya
TEXHOJIOTIYHUX KOOPJAUHAT TypOOMexaHi3MiB, KW Ha BiAMiHY BiJ MOOYIOBaHHUX 3a
KJIACUYHOK CXEMOIO IMEpLENTPOHIB i3 CTaHIAPTHUMHU aJTOPUTMAMU HaBYAHHS, Mae
BOYZOBaHI 3BOPOTHI 3B’SI3KM 3a OILIHEHOI TEXHOJOTIYHOK KOOPAMWHATOI, IO
ZI03BOJISI€ MIABUILIUTH TOYHICTh Ta MIBUIKOIIIO MPOIIECY OLliHFOBAHHS.

3) BecraHoBneHO 1 miATBEPIKEHO HOBI BIACTHBOCTI €IEKTPOMEXaHIUHOT CHCTEMH
aBTOMaTUYHOIO KepyBaHHS TypOoMexaHi3MaMH, SIKi O3BOJISIOTH 3I1HCHIOBATH
KE€pPYBaHHsS HEOOXiIHUMHU TEXHOJOTIYHUMH KOoopauHaTamH Oe3 ix OGe3rnocepeqHbOoro
BHMIPIOBaHHS B YMOBaX HEBiJJOMHUX Bapialliif mapameTpiB TigpoMepexi Ta Mpu 3MiHi
CTPYKTYpPH CaMoi TiIPOCUCTEMI.

Pesynpratu pobotu BmpoBamkeno B [I1 «Cimenc Vkpaina» (M. KuiB) Ta B
OCBITHIM mporec Ha Kadempi aBTOMarTH3allii eJeKTPOMEXaHIYHHX CHCTEM Ta
enextponpuBony KIII im. Iropst Cikopcrkoro.

HaykoBi gocnimxkeHHs Oyiu BUKOHaHI 3100yBadeM Ha kadeapi aBToMaruzanii
elleKTpoMeXxaHIYHuX cucteM Ta enektpornpuBoxy KIII im. Irops Cikopcekoro.
YacTvHa JOCHIIKEeHb BUKOHYBAIacs B paMKaxX MiXBY31BCBKOTO CIiBPOOITHHITBA 3
VuiBepcuterom Yopuka (KoBentpi, BenukoOpurtanis) Ta YHIBEPCUTETOM
npukinagaux Hayk ['eccena (THM) (®pinbepr, HiMmeuyunHa) mif KepiBHULITBOM
JOLIeHTa KaHauaaTa TexHiYHuX HayK byp’sua Cepris OnexcanIpoBHYa.

YactuHa OCTiKeHb BUKOHYBanacs npotsrom 2019-2023 pokiB B pamkax 4-X
MICSIYHOTO CTaXXyBaHHs B YHiBepcuTeTi Yopuka (KoBeHTpi, Benuko6puraHis) ta 6-u
MICSYHOTO CTaXyBaHHS B YHiBepcutTeTi mnpukiagHux Hayk Ieccena (THM)
(®pinbepr, Himeuunna).

Omxe, B OuUcCepTaliliHili poOOTI MOcTaBieHe HAyKOBe 3aBIaHHS IiABHILECHHS
e(peKTUBHOCTI po6OTH TypOOMEXaHi3MiB, BHKOPHCTOBYIOUM IPUHIMIHN Teopii
IITYYHAX HEMPOHHHUX MEPEX Ta IHTErPYIOYM B CHCTEMY OLIHIOBAaYl TEXHOJOTIYHMX
KOOpIWHAT. 3aBIaHHS TOBHICTIO BHKOHAHO, i 3700yBayd IOBHOIO MipOI OBOJIOAIB
METO/I0JIOTI€I0 HAYKOBOT JisITBHOCTI.

Ouinka 3MmicTy amceprauii, ii 3aBeplIeHiCTb Ta NOTPHMaHHS NPHHIHIIB
aKaJaeMiuyHOl 100pO4eCHOCTI.

3a cBOiM 3MicTOM aMcepraiiiiHa pobGora 3100yBada 3emisHyxinoi I'.1O.
noBHicTIO  Bimnosimae Cranmapry BuIIoi OCBiTH 31 cmemiampHOCTI  «141
EneKTpoeHepreTuka, eJIEeKTPOTEXHIKA Ta eJIeKTPOMEXaHika» Ta HampsMKaM



IOCHIIKeHb  BIANMOBIZHO 10  OCBiTHROI  mporpamu  «EnekrpoeHepreruka,
€JIEKTPOTEXHIKA Ta eJIeKTPOMEXaHiKay.

Hucepraniiina poboTa € 3aBepIIeHOI0 HAyKOBOK Ipalelo 1 CBIAYUTH IIPO
HasBHICTb OCOOHMCTOTO BHECKy 3700yBada y HAYKOBUM HAIpsM eJIeKTPUYHOI
1HXeHepil.

Po3rnsHyBIIM 3BIT MOMIOHOCTI 3a pe3yjbTaTaMH IMEepeBIpKU AHMcepTaLiiHOL
pobOOTH Ha TEKCTOBI CITIBIAMiHHSA, MOXXHA 3pOOWTH BHCHOBOK, IO AUCepTaliiiHa
pobora 3emisiHyxiHoi ['anHm HOpiiBHH € pe3ynbTaToM CaMOCTIMHUX IOCIiIKEeHb
3n100yBaya i He MICTUTh eJleMeHTIiB (anbcudikaii, KoMminsmuii, pabpukarii, miariaty
Ta 3arno3W4eHb. BukopucraHi imei, pe3yibTaTd i TEKCTH IHIIUX aBTOPIB MAaroTh
HaJIeXKHI1 IOCUJIaHHS Ha BIATMOBITHE KEPeEo.

MoBga Ta cTuJIb BUKJIaJAeHHS pe3yJ/ibTaTiB.

Jucepraliiina po6oTa HamucaHa yKpaiHChKOKO MOBOKO. BHKkiianeHHs MaTepiary
B poOOTI  XapaKTepuU3yeThCS  JIOTIYHOKW  TOCHIOBHICTIO,  00’€KTUBHICTIO,
apryMEHTOBAHICTIO BHCHOBKIB. TeKCT poOOTH HalKWCaHO HAyKOBUM CTUJIEM
MOBJICHHS 3 BHUKOPHUCTaHHSM 3arajlbHONPUHAHATOI TepMiHOJNOTi B  007acTi
€JIeKTPUYHOI 1HXKeHepil.

JlucepTallisi CKJIaJa€ThCsA 3 BCTYIy, IT'STH PO3ILUIIB, 3araJlbHUX BUCHOBKIB,
CIIMCKY BUKOPHCTaHMX pKepen i3 115 HafiMeHyBaHb Ta 3 HOAATKiB. 3arajabHUi obcsr
poboTH ckiamae 155 cTopiHOK, y ToMy umcii 134 CTOpPiHOK OCHOBHOT'O TEKCTY, 66
PHUCYHKIB 1 15 TaOIuIk.

V BCTymi OOIpYyHTOBAaHO MOLINBHICTE Ta aKTyalbHICTH POOOTH, BiI3HAYEHO
3B 430K 3 HAayKOBMMH IpOrpaMaMH Ta IUIaHaMH, cOpMyIbOBaHO METy Ta 3ajaadi
TOCITIKEHHS, BUKJIAIEHO HAyKOBY HOBHM3HY Ta MpPaKTUYHEe 3HAYEHHS pe3yJIbTaTiB,
3a3HaYeHO OCOOMCTHM BHECOK 3400yBaya, HaBEICHO BIIOMOCTI IpO ampodariro
OTpUMaHUX pPe3yJIbTaTiB 1 MyOmiKallii.

V mepiroMy po3fiii MPOBEIEHO aHai3 CyYacHHX eHeproe(@eKTHBHUX CHUCTEM
KepyBaHHS TypOOMeXaHi3MaMH, IO KMBJSATHCS BiJl albTEpHATUBHUX JKepes eHeprii,
a Tako)Xk Oe3gaBaueBHX CHCTEM KepyBaHHSA. BHacHmiok aHaii3y BUSBIECHO, IO
BUKODHCTAHHS TPAOWIIMHMX JATYWKIB TEXHOJOTIYHMUX KOOPAMHAT 3HAYHO
YCKJIagHIOE OOCIYyroByBaHHS Ta 30UIBIIyEe BapTICTh TAaKUX CHCTEM, 30KpeMa, B
CHCTEMax KepyBaHHS HacOCaMU, BEHTHIIATOPAMU Ta KOMIIpecopaMHu. Y 3B'A3KY 3 LM,
IIMTaHHS BUKOPHCTAHHs O€31aBaueBUX CUCTEM KepyBaHHS, 30KpeMa Ha 0a3l IITYyYHUX
HEMPOHHMX MEpEX, BBAKAETHCA MEPCIEKTUBHOK. 3JaTHICTh LHMX MEpeX M0
HaBUaHHA pOOHUTH X e(EeKTHBHMM IHCTPYMEHTOM [UIf OLIHIOBAaHHS KOODIWHAT
TypGoMexaHi3MiB. Takox y po3aisii JeTaqbHO PO3IJISHYTi TUTIOBI aBTOHOMHI CHCTEMH
reHepallii eJeKTPUYHOI eHEPTil, 30KpeMa BUKOPHCTAHHS AaCUHXPOHHUX i CHHXPOHHHX
JBUTYHIB, a TaKOX MAIIWH MNOABifHOro >xuBIeHHS. OcobnuBy yBary TIPUIITIEHO
BITpOYCTaHOBKAM, SIKi BHKOPHCTOBYIOTh aCHHXPOHHI F'€éHEPaTOpPH.



Y npyromy po3nini BUKOHAHO pPO3pOOKY Ta AOKIQJHUN OMKHC TPEeHYyBaHHS
OLIHIOBAaYiB TEXHOJIOTIYHHUX KOOpOWHAT, TIPYHTYIOUHCh Ha Teopii IITy4HHUX
HEHpOHHUX Mepex. [lochimKeHO KIacH4Hi CTPYKTypH MepeX Ta BHUKOPHUCTaHO
CTaHJApTHI aNrOPUTMM HaBUaHHS, a TAaKOXX BHBUEHO MOJU(IKOBaHY CTPYKTYpY
HEHPOHHUX MepeX 13 3BOPOTHIM 3B’S3KOM, IO JIO3BOJISE ITiIJBUIIUTHA TOYHICTH
OLIIHIOBaHHS ITIpH 3MiHAaxX OMOpYy TixpaBiiuyHOi Mepexi. [lomaeTbcs mMareMaTH4HUi
ONKUC HEHPOHHUX MepexX, KWW B MOJAIBIIOMY IO3BOJISIE peani3yBaTH po3poO0IieHi
HEMpOHHI Mepexi, BUKOPUCTOBYIOYM KOHTPOJIEPH, TakKi SK MPOrpaMOBaHI JIOTIYHI
iHTerpanbHi cxemu (IIJIIC) Ta inHmi. Po3rnsnaeTscss MOKPOKOBO alrOPUTM HaBUYAHHS
HEMpOHHUX MepeX 3 KJIACHYHOI Ta MOAM(DIKOBAHOK CXEMOK 3a JOIOMOIO0
iHcTpyMeHTiB MATLAB nntool Ta ntstool BiamosigHO.

VY TperboMy po3diJli HalaHO MaTeMAaTHYHUN OIMUC Ta PO3IJSIHYTO OCHOBHI
KOMIIOHEHTH  JBOX  BapiaHTIB  €JIeKTPOMEXaHIYHOI  CHCTEMH  KepyBaHHS
TypOOMexaHi3MOM, sIKa JKHBUTBCA BiJ BiTporeHepaTopa 3 BHUKOPUCTaHHSIM
€JIeKTPOHHOr0 perynaropa HaBaHTaxeHHs (EPH) Ta cratnyHoro kommeHcaropa
(STATCOM). IlpoBeneHo TOCITiIKEHHS CHCTEMH BOJOIIOCTAuYaHHS NPHU KUBJICHHI
Bil BiTporeHepaTopa i3 BHKOPHUCTaHHSIM CTATUYHOTO KOMIIEHCAaTOpa B YMOBax
crabimizamii THCKY TigpoMepexi. MareMaTHUHe MOJENIOBAaHHSA 3M1MCHEHO 3a
JIONOMOroK  makeTiB  mpukiagHux  mporpaMm  MATLAB  Simulink  Ta
SimPowerSystems. JlomaTkoBO, BHKOPHUCTOBYIOYM TEOPi0 IITyYHHUX HEHPOHHUX
Mepex, MPOBeAeHO NociimKeHHs Koedirienta kopucHoi aii (KK]) macocy cucremu
IPOTATOM THIIOBOTO JOOOBOTO ITUKIY CIOXHBaHHS BOIHU. /{1 11boro 6yB CTBOpEHUIA
ouinroBauy KKJI, sixkuii TpeHyBaBCS Ha OCHOBI CTAaTHYHHX XapaKTEPUCTHK HAcocy,
INOCTYITHUX Yy KaTaJlorax BiJIITOBITHUX BUPOOHUKIB.

VY derBeproMy pO3AUTI TOCTIIKEHO pi3HI CIIOCOOM BIIPOBAKEHHS CHCTEM
crabimizamii Hampyrd MO aCHHXPOHHUX TIeHepaTopiB, 13 BHUKOPHCTaHHIM
€JIEKTPOHHOTO  PeryJiiTopa HaBaHTAXEHHS Ta CTaTUYHOIO  KOMIIEHCATOpa.
BcTaHOBNEHO, 110 BUKOPHCTAHHS €IEKTPOHHOTO PeryJsaTopa y aBTOHOMHIHM cucTeMmi
reHepailii eneKTpoeHeprii HO3BOJSE PO3MOMITUTH BTpaTU €Heprii, L0 BUHUKAIOTH
OpU OKUBJICHHI OCHOBHHUX AaKTHBHHX CIIOKMBayiB, MAJii 3aJOBOJICHHS MOTped
CIOXHBA4UiB CHCTEMH BOJOIOCTa4aHHS. JleTalbHO pPO3MVISHYTO JOCIIIKEHHS
CHUCTEMH KepyBaHHS TypOOMEXaHi3MOM 3 BHUKOPUCTAHHSM OL[iHIOBaua THUCKYy 13
KJIACUYHUMU CTPYKTYPaMU MEPEX Ta CTAaHIAPTHUMHM aJrOpUTMaMU HaBYaHHS. Takox
JOCITiKeHO MOIU(IKOBaHMIA OL[IHFOBAY THCKY 13 3BOPOTHIM 3B’s13KOM. JOCIiKeHHS
HNepexifHUX TMpolLeciB CUCTeM TIPOBeJeHI 3a JONOMOIOI MaTeMaTHUYHOIro
MOJIeNTIOBAaHHS B YMOBaX cTa0iIi3allii TUCKY.

YV n'sToMy po3Auli ONMHCAaHO eKCIIEpUMEHTAJIbHUNA CTEHJ MJI BHUBYEHHS
0e31aBavyeBOi CUCTEMH KEPYBaHHS BEHTHISTOPOM Ta CUCTEMHU BOAOIIOCTaYaHHS, LIO
BUKOPHUCTOBYIOTh omiHoBaui KKJI Ta mpoaykTtuBHOCTI. JlOCHi)KEHHS MiITBEPAUIIH
e(eKTHBHICTh PO3POOIEHOr0 aJrOpuTMy YIPABIiHHS Ta OLIHIOBaYiB, OOYIOBAHUX



Ha OCHOBI Teopii IITYYHUX HEHpOHHUX Mepex. OTpuMaHi pe3ysbTaTd BKa3ylOTh Ha
MOXKJIUBICTb 3aCTOCYBaHHS LIMX CHUCTEM MAJS 3aMiHM TPaIWLifHUX NATYUKIB, LIO €
KOHKYPEHTOCIPOMOXXHUM 1 TEpPCIeKTUBHUM pIllIeHHSIM B TEXHIKO-€KOHOMIYHOMY
BIJIHOIIICHHI.

Pesynpratu pobotu BmpoBamxeHo: B Il «Cimenc Ykpaina» (M. KuiB) Ta B
OCBIiTHi# mpouec y KuiBcbkoMy mostiTeXHIiYHOMY iHCTUTYTI iMeHi Iropst CikopchKoro
IUI BIOCKOHAJIEHHS JEKLIHHUX KypcCiB Ta OHOBJIEHHSI LIUKIIB JIaDOpaTOPHUX POOIT
OUCHUILIIH «EneKTpoMexaHiyHi CUCTeMH THUIIOBUX TEXHOJIOTTUHUX 3aCTOCYBaHb» Ta
«KepyBaHHs Ta aBTOMaTW3allisl TEXHIYHUX cucTeM». [lomanbine BIPOBaIKEHHS
pe3yabTaTiB IUCepTallii pPEeKOMEHIYEThCS Ha TMiAMPUEMCTBAX €JIeKTPOTEXHIYHOTO
npodimo YkpaiHu.

HuceprauiitHa po6orta odopmiieHa BiamosigHo A0 BuMor Hakazy MOH VYkpainu
Big 12 ciunsg 2017 p. Ne 40 «IIpo 3aTBepmxeHHS BUMOT O 0(OpMIIEHHS AUcepTaLii».

OnpuioiHeHHs pe3y/bTaTiB JHCepTaliiHOT poboTH.

HaykoBi pe3ynbraTét amcepTamii BUCBiTIeHI y 10 HaykoBuX MyOuiKalisx
3no0yBaya, cepen SKUX: 4 CTAaTTIi y HAayKOBUX BHIAHHSAX, BKIIOUYEHHUX Ha JaTy
OoImyOJNIiKyBaHHS [0 TeperiKy HayKoBHX (DaxOBHX BHIaHb YKpaiHU; 3 CTarTi y
NepioANYHUAX HAYKOBUX BHUIAHHSX, MPOIHAEKCOBaHUX y O0a3ax naHux Web of Science
Core Collection Ta/abo Scopus, 3 skumx 3 crarell Yy BHIAHHSX, BIJHECEHUX [0
nepuoro — tpeThoro kBapTmiIiB (Q1—Q3) BimnmosigHo mo kiacudikamnii SCImago
Journal and Country Rank a6o Journal Citation Reports. Takox pe3yapTaTi
nuceprauii Oyiau anpo6oBaHi Ha 3 HAYKOBUX ()aXOBUX KOH(EPEHIisX.

[TyOnikanii 3mo0yBada ohopMiIeHi Ta BHUKIaIeHI Ha BUCOKOMY piBHI, OCHOBHI
NOJIOKEHHS Ta pPe3yJbTaTH AWUCEepPTaIliifHOI pPoOOTH OTpHUMaHi aBTOPOM OCOOHCTO,
NOPYLICHHS NPUHLMITB akaaeMiuHol noO0podecHocTi He BusBiIeHO. OcobucTuii
BHECOK 3700yBaya y BCiX IyOJTiKaIlisxX, omyOIiKOBaHUX y CHiBaBTOPCTBI, HaBeIE€HU
y BCTYIII JUCepTaIllil.

Takum 9yuHOM, HAYKOBI pe3yJIbTATH OMKCaHI B AWCEpPTaLiiHiil poOOTi MOBHICTIO
BUCBITJIEH] Y HayKOBHX IyOJiKaLisx 3700yBaya.

Henoniku Ta 3ayBakeHHs 10 AucepTaliiHOl po0OTH.

1) ®opmyroBaHHS HAyKOBOTO 3aBIaHHS Ta METH JUCepTaliiiHOi poOOTH He B
NOBHIM Mipi CHiBIagalOTh MiX c000r0.

2) Y po6oTti 3po06iieHO aKIeHT, IO AOCTIIKYBaHI CHCTEMHU BOAOIOCTAaYaHHS
3aCTOCOBYIOTBCSI Y aBTOHOMHHUX OynuHKax. Sk Oyne moBoauTu cebe Taka cucrteMa B
IPOMUCIIOBUX LLISAX, KOJH rpadik CIOKUBAaHHS BOAY 3MIHUTBCS?

3) YV aHamiTHYHOMY OIJISAI 3a3HAYeHO ICHYBaHHS PpIIIEHHS, TakKoro sK
iHTeneKTyaabHi Hacocd. YoMy Ui IOCHiIKEeHHS He oOpaHo iX, a 00paHO CUCTEMY
BiIIEHTPOBHUH Hacoc y noenHanHi 3 [1JIIC?



4)IIpn MomenmrOBaHHI Ta €KCIIEPUMEHTAIbHUX JOCITIIKEHb YU BPaXOBYIOTHCS
IpoliecH KaBiTalii y rizpomepexi?

5)V BuCHOBKax aucepTalil HEIOCTATHHO UITKO BiJIOOPKEHO pe3yiIbTaTH
BUPIIIEHHS KOXXHOI 3 3a/1a4 TOCITiKEHHS.

BBakaro, 110 BUCIIOBJIEHI 3ayBaX€HHS HE € BH3HAYAJIBHHUMH 1 HE 3MEHIIYIOTh
3arajibHy HayKOBY HOBH3HY Ta IPaKTHYHY 3HAYUMICTh Pe3yJIbTaTiB Ta He BILUIUBAIOTh
Ha MMO3UTHUBHY OIIHKY IHCepTaLiiHOT pOOOTH.

BucHoBOK npo aucepraniiiHy po6oTy.

BBaxaro, mo aucepraiiiina po6ora 3700yBaya CTymleHs IOKTopa (imocodil
3emnsanyxinoi lamam  HOpiiBam Ha  Temy  «be3gaBaueBe — KepyBaHHS
eJIEKTPOMEXaHIYHIUMH CHCTeMaMH TypOOMeXaHi3MiB 3 BUKOPUCTAHHSAM TEXHOJOTI]
HellpoMepex» BHKOHAaHa Ha BHCOKOMY HAyKOBOMY DiBHi, HE INOpPYIIy€ IMPUHIMIIB
aKaZeMiyHoi 10OpOYEeCHOCTI Ta € 3aKiHYEHUM HAayKOBUM JOCHIIKEHHSM, CyKYITHICTb
TEOPETUYHUX Ta MPAKTUUYHUX Pe3yJbTaTiB SIKOTO pPO3B'A3y€ HAYKOBE 3aBJaHHI, IO
Ma€ iCTOTHe 3HauyeHHs Ui raiy3i 3HaHb «EnexkrpuyHa iHxeHepis». [ucepramiiina
poboTa 3a aKTYaJIbHICTIO, MPAKTUYHOIO I[IHHICTIO Ta HAYKOBOK HOBHU3HOIO MOBHICTIO
Bi/ITOBila€ BUMOTaM YMHHOTO 3aKOHOIaBCTBa YKpaiHW, II0 nepenbayeHi B m.6 — 9
«[lopsiAKy TpPUCYIDKEHHS CTYIeHS IOKTopa (¢inocogii Ta cKacyBaHHS pILIEHHS
pa30BoOi Creliai3oBaHOi BUEHOI paad 3aKJIady BHUIIOI OCBITH, HAyKOBOI YCTaHOBHU
Opo MpPUCYIXKEHHS CTyHeHs Ookropa ¢inocodii», 3arBepmkeHoro IlocraHoBoro
Kabinety MinictpiB Ykpainu Big 12 ciuns 2022 p. Ne 44.

3n06yBau 3emnsHyxina ['anHa KOpiiBHa 3acilyroBy€ Ha IPUCYDKEHHS CTYIEHS
noktopa dimocodii B ranysi 3Hanb 14 EjekTpudHa iHXeHepis 3a crenianbHicTio 141
EnekTpoeHepreTrka, eNeKTpOTEXHIKA Ta eJIeKTpOMeXaHiKa.

Penen3senr:

npodecop kadenpu aBTOMaTU3ALil
eJIEKTPOTEXHIYHUX Ta MEXaTPOHHHX

KOMILIEKCIB HauionansHoro
TEXHIYHOTO YHIBEpCUTETy YKpaiHu
«KuiBCbKUH MMOJIITEXHIYHUH

iHcTUTYT iMeHi Iropst Cikopcrkoro,

I.T.H., Ipod. %/ V2t
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