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AKTyaJIbHICTh TEMH JHCEPTANIi.

OcCTaHHI POKM CHOCTEPIraloThCs BHCOKI TEMITM 3POCTaHHSA MOTpeO JIIOJACTBA B
enekTpoeHeprii. Tomy, mo0 3aJ0BOJBHUTH IIOTMT, OJHOYACHO 13 BHUI00YTKOM
eHeprii € morpeba i1 y eHepro30epiralouux TEXHOJIOTIsNX, 30KpeMa B CHUCTEMax
BOJIONIOCTAYaHHs! — CYKYMHICTh HACOCHMX arperatiB € JIOCHTh ITOTY)XKHUMH
CHoXuBaueM enekTpuuHoi eHeprii. Kpim morpebu Oe3nocepeqHbO B €Heprii s
pi3HUX c(ep KUTTEAISATBHOCTI JIFOAUHH, €IEKTPOSHEPTis € 1 BAXKIMBUM YMHHUKOM B
IIHOYTBOPEHHI BapTOCTI BOAM SAK JUI MIANPUEMCTB, TaK 1 JUid MENIKAHIIIB
OaraTonoBepxoBUX OyJMHKIB. 9aCTKa BApTOCTI €JIEKTPOEHEPrii MOXe csAraru Outbiue
HiX 25% y BapTOCTI BOJIH.

Tema pucepraiii mpucBsiM€HA OAHOMY 13 CYYaCHUX MIIXOMB [0 3HIKCHHS
CIOYKUBAHHS EJIEKTPOEHEPrii CHUCTEMaMM BOJIOMOCTa4aHHs 0ararornoBepXOBUX
Oy/IMHKIB — 3aCTOCYBAHHIO CTPYKTYPH €IEKTPOMEXAHIYHOI CUCTEMH BOIONOCTAYAHHS
13 MapajielbHUM 30HYBaHHAM. TeMmMa JaHOro JUCEPTALIAHOTO JOCTIDKEHHS €
BAXJIMBOIO BHACIIZOK MOTpeOM y €Hepro30epirarouux CHUCTEMax BOAOINOCTAYaHHS
GaraTtonoBepXxoBUX OyMHKIB, Ha TJi 30UIBIIEHHS iX KUIBKOCTI Ta BHUCOTHOCTI, a
TaKo’)K 4Yepe3 Te, W0 TeMa caMe€ MapajieJbHOI0 30HHOIO BOJIOINOCTAYaHHS He
JIOCTaTHHO BHUCBITJIEHA Y HAYKOBHX JOCITIKCHHSIX.

Oninka oOrpyHTOBaHOCTI HAYKOBHX pe3yJbTaTiB  aucepramii, ix
JAOCTOBIPHOCTI T2 HOBH3HH.

JlocaiKeHHS BUKOHAHO BIJIIIOB1JHO JI0 MOCTABJICHUX  3aBJaHb.
OOrpyHTOBaHICTh Ta MIATBEPPKEHHS JIOCTOBIPHOCTI OTPUMAHUX PpE3YJIbTaTIB
peai3oBaHa HACTYITHUM YMHOM: MareéMaTrudHa MOJENb o0y 0BaHa HA MPUHLUIIAX,
Mo npoimumm anpobamico Ha (axoBUX KOH(EPEHISX Ta MIATBEpKEHA
nyOmikamisiMu y (paxoBUX BUJAHHSX.

HaykoBa HOBHM3HA pe3ynbTariB JUCEPTAIIHOrO JOCIIDKEHHS IIOJArae B
HACTYITHOMY:

1. Po3pobneno MareMaTHdHy MOJie/ib KOMIUICKCHOTO JOCIHIDKEHHS €KOHOMIT
€JIEKTPOEHEpPrii Ta BOAM B EICKTPOMEXAHIYHMX CHUCTEMAX BOAOIIOCTAYAHHS
0araTornoBepXxoBUX OyJWHKIB 3aBASKHA 3HIDKCHHIO HAUIMIIKOBUX HAIOpPIB 3a
3aCTOCYBAHHS I1ApaJieIbHOrO 30HHOIO BOJOMOCTAYaHHS, sIKa BpPAXOBYE 3MiHHU



BOJIOCIIOKMBAHHS IIOBEPXIB B 3aJE€KHOCTI BiJl BEJIMYWHH HAJIUIIKOBHX THCKIB 1
BKJIKOYAE DIBHSAHHS BTpaT HAMOpPy Y PO3TalyXKeHi TriApaBiidHiii cucTemi
TpyOOIIPOBOIY BOJOIIOCTAYaHHS 6AararomoBepXoBoOro Oy IuHKY.

2. 3anporoHoBaHO, OOIPYHTOBAHO 1 3aCTOCOBAHO KOHLEMIIIO PO3PAXYHKY
napaMeTpiB  poOOYMX pPEXHUMIB €JIEKTPOMEXaHIYHUX CHCTEM BOJONOCTAYaHHS
OararornoBepxoBuX OYyJMHKIB Ha OCHOBI BM3HAYEHHS «IMOTPEOM Yy BOMAD» OKPEMHX
KOPUCTYBaYiB (Ipyn KOPUCTYBadiB) i ii BpaxyBaHHS 3a 3MiHH CTPYKTYPH CHCTEMH,
10 Ja€ MOXJIMBICTh OUIBII TOYHO BUKOHATH TOPIBHSUIBHY OLIHKY €HEPreTU4HOI 1
pPECYPCHOI €()eKTUBHOCTI BapiaHTIB CUCTEM BOJIOIIOCTAYAHHS.

3. 3anponoHOBaHO BUKOPHCTAHHA KOMIUICKCHOTO KOE(IIi€HTYy e(eKTHBHOCTI
CUCTEMH, SKHMH Ha BIAMIHY BiJ BIJOMHX, JO03BOJISIE BpaxyBaTW CHEPreTHUYHY 1
pecypcHy €(eKTUBHOCTI 3a IIIHOBMM €KBIBAJICHTOM, IO JAJI0 MOXKJIMBICTh BUSHAYUTH
3aKOHOMIPHOCTI 3MIHM €(DEKTUBHOCTI €JEKTPOMEXAHIYHUX CHUCTEM BOJOIIOCTAYaHHS
OararornoBepxoBUX OyJMHKIB 3@ 3aCTOCYBaHHS Tapaje/bHOIO 30HYBAHHS:
3MEHILEHHS CIIOKUBAHHA enekTpoeHeprii 10 33 %, a cnoxuBaHHsa Boau 10 5 % 3a
IIEPEBULIICHHS EKOHOMIYHOTO €(eKTy BiJ 3MEHIICHHS CIOXHWBAHHSA BOIM HAJ
EKOHOMIEIO EJIEKTPOCHEPTii 10 6 pa3iB.

4. OOrpyHTOBaHO 3aCTOCYBAHHS CIIEI[IaJII30BAHOT0 HACOCHOIO arperary
CHCTEMU MapajieIbHOT0 BOJOMOCTAYaHHS, SIKHi Ha BIMIHY BiJ BIIOMHX, OJHOYACHO
3abe3nedye Bci mapajienbHi croski, mo 30impmrye KKJ[ acMHXpOHHOTO JBUTyHa
BHACJI1I0K 30UIbIIEHHS HOro rabapuTHOI MOTYXKHOCTI, 3a0e3Meyy€ 3HIWKEHHS BTPAT B
00OMOTKax JBUT'YHA 3a IHTEHCHU(IKALlli 0XOJIO0/DKEHHS, KOMIIEHCALIII0 OCbOBUX 3yCUJIb
po6oUMX KOJIIC HACOCY i3 3HIDKEHHSAM BTPAT y IiIIMITHUKAX BHACIIIOK NEPETOKIB
jumzicize

HaykoBi nocnimpkeHns Oy BUKOHaHI 3100yBadeM Ha Kadeapl aBToMaTu3auii
eNEeKTpOTeXHIYHUX Ta MexarpoHHux komruiekciB KIII im. Irops Cikopcbkoro B
pamkax IOy KOBO{ HAYKOBO-AOCIIIIHOT poboTu “Y nockoHaeHHS
€JIEKTPOMEXaHIYHUX Ta MEXaTPOHHUX CHCTEM (IepKaBHHUI peecTpaliiiHuii HOMED:
0121U107906) mim  KepiBHMLITBOM  JOoleHTa  Kadeapu  aBToMaru3aii
eNeKTpoTeXHIYHUX Ta MexarpoHHuX KkommuiekciB KIII im. Irops  Cikopceekoro,
KaH/Ju1aTa TEXHIYHUX HayK, goueHTa Jlicropmuka Jleoniga KocraHruHoBHYa.

Omxe, B qucepraiiiiHiii poOOTI NOCTaBJICHE HAyKOBE 3aBHaHHs OOIPYHTYBAHHS
KOHCTPYKTMBHHUX IAapaMeTpiB  €JICKTPOMEXAHIYHUX CUCTEM  BOAOIIOCTAYaHHS
OaraTtomnoBepXxoBuX OyAMHKIB 13 IapajeJbHUM 30HYBAHHAM JUil 30UIbLICHHS
EHEPreTUYHO1 Ta peCcypcHOi €()eKTUBHOCTI - BUKOHAHO TTOBHICTIO, 3/100yBa4 IIOBHOIO
MIPOIO OBOJIOAIB METOJOJIOTIEH0 HAYKOBOT AISITBHOCTI.

Oninka 3micty Aucepramii, il 3aBepmieHicTL Ta AOTPHMAHHA NPHHUHUMIB
aKaaeMivuHOT 100pO4eCHOCTi.

3a cBoiM 3MICTOM mucepTaniiiHa poGora 3700yBava SmmnHa P.B. moBnicTiO
BianoBigae CraHgapty BHMINOI OCBITH 31 cnewianbHOCTI 141 EllekrpoeHeprerTuka,



€JIEKTPOTEXHIKA Ta EJIEKTPOMEXaHIKa Ta HampsAMKaM JOCTI/DKEHb BIAMOBIAHO 10
OCBITHBOI porpaMu « EJleKTpOeHEpreTuka, eNeKTPOTEXHIKA Ta EIEKTPOMEXAHIKaY.

Huceprauiiina po6oTa € 3aBEpPHICHO0 HAYKOBOK TMpAaLEl 1 CBIIYUTH IIPO
HasBHICTh OCOOMCTOr0 BHECKY 3400yBada y HaykoBui HanpsMm EHepreruka Ta
€HEProe(PeKTUBHICTD.

Po3rnsHyBmM 3BIiT MOAIOHOCTI 3a pe3yjbTaTaMH MEPEBIPKH IUCEPTALiHOI
poOOTH Ha TEKCTOBi CIIBMAAiHHSA, MOXHA 3pOOMTH BHMCHOBOK, IO AMCEpTaLiiiHa
pobora Slmmua Pomana BikTopoBu4a € pe3yJIbTaTOM CaMOCTIHHUX JOCIIKEHb
3100yBava i He MICTUTh eJeMeHTIB (anmbcudikairii, koMmisiiii, pabpukarii, miariaty
Ta 3aM03W4YCeHb. BHKOpUCTaHi ifei, pe3yJbTard 1 TEKCTH IHIIMX aBTOPIB MAarOTh
HAJICXKH1 TOCWJIAHHS Ha BI/INOBIIHE HKEPEO.

MoBa Ta ¢cTH/Ib BUKJIA/ICHHS Pe3y/IbTATIB.

Jlucepraniitna po0OoTa HamWcaHa YKpaiHCbKOIO MOBOIO 3 BHUKOPHCTAHHAM
TEPMIHIB Ta MMOHATH MPUTAMAHHUM JaHii raay3i. Marepian BUKJIAJEHO MOCTII0BHO i
JIOTTYHO JTOCHUTh CTUCIIO — Y BiAMOBIIHOCTI IO MOCTABJICHUX 3aBaHb J0CITIDKEHHS.

Jlucepraiiis CKJIaJA€ThC 3 aHOTAIlll, BCTYIY, MEPENKy YMOBHHX ITOCHJIAHb,
I’ ATH PO3/ILTIB TOCTIDKECHHS, BUCHOBKIB Ta JOJATKIB. 3arajibHUi 00cAr aucepranii —
150 cropiHOK.

B aHoraiiii mpeacraBieHO, SK aKTYaJlbHICTh JOCHIDKEHHS, TaK 1 OTpUMaHi
pe3yJbTaTh Ta BUCHOBKM (BKJIIOYAIOYM HAyKOBY HOBU3HY Ta NPAKTUYHE 3HAYEHHS
OTPUMAHUX PE3YJIbTATIB).

VY BCTymi apryMeHTOBAHO TEMAaTHKYy JOCII/DKEHHS: SK BROXKIMBICTIO PO3BUTKY
EHEPro- Ta Pecypco30epiraroumx TEXHOJOTiM (IO BIAMOBIAE 3araJbHOCBITOBIH
TEHJEHI[II PO3BUTKY CYY4aCHHX TEXHOJIOTiH), TaK 1 BIAMOBIJHICTIO JUCEPTALIHOIO
IOCTHIDKeHHS mocTaHoBi KaGiHeTy  MiHICTpiB  YKpaiHW, IO  3arBEPIDKYeE
IPIOPUTETHICTh HANPAMKIB HAYKOBHX JOCII/DKCHb Ta HAYKOBO-TEXHIYHUX PO3POOOK.
Y BCTYNHIM YacTHHI BH3HAYE€HO METY JOCHIDKEHHS TaK KPOKH 1i JTOCATHEHHH,
BU3HAYEHI 3aBJIaHHAMM JOCITIHKECHHS.

B mepmoMmy po3aiii IpoaHal i30BaHO TOTOYHI TEHJEHLII 3MIHM NOTpEd y
EHEPreTHYHUX Ta BOJAHUX PECypcax, a TaKOXK IMiAXOIH 0 MiIBUIIEHHS e()EeKTUBHOCTI
CHCTEM  BOJOIIOCTaYaHHS  OararomoBepxoBux  OyauHkiB.  [IpoaHanizoBaHO
MaTeMaTU4HI MO /IS pO3paxyHKy MapameTpiB CUCTEM BOJONOCTAYaHH, a TAKOX
OI[IHKH 1X €()EKTUBHOCTI.

Y apyromy po3iiii IpeacTaBiIeHO IMPOIeC PO3pOOKM MaTreMaTHYHOI MOJE
BI[MOBIZIHO 10 3aBJaHb JJOCIIDKEHHS, a TaKOX MpeJACTaBleHo ii IporpamHy
peauizariiro (3a gornomororo Matlab (Simulink)).

Y TpeThOMy pO3Aiii HPEACTABICHO MOPIBHSIBHE JOCITIHKEHHS €()EKTHBHOCTI
CHCTEM MapajieIbHOrO 30HHOTO BOJONOCTadyaHHS 0araTornoBEPXOBOro OyIMHKY;
JOCTIDKEHHA ~ €()EKTUBHOCTI  BaplaHTIB  CHUCTEM  IApalieJIbHOI0O  30HHOTO
BOJIOIIOCTaYaHHs (3 IBOX Ta TPHOX MapaCIbHAX CTOSIKIB); OTPUMAHO JIaHi, 10 JarTh




MJCTaBU VI PO3PAXYHKY €KOHOMIYHOi €()eKTUBHOCTI BiJ BIPOBADKCHHS JaHUX
CHCTEM.

B 4erBepromy po3aunl  TIPEACTABICHO  €KOHOMIYHE  OOIPYHTYBaHHSA
BIIPOBA/DKEHHS  CHUCTEM  TMApaleAbHOTO  30HHOTO  BOJOMOCTA4YaHHA B
0aratornoBepXxoBOMY OYIIBHHUIITBI.

B m’sitoMy po3/iiti 3arponoHOBaHO KOHCTPYKINKO CIIEIiali30BaHOTO HACOCHOTO
arperatry, fKuil Ma€ Ha METI MIJIBUIIATUA €(EKTHBHICTh CHUCTEMHU APAICIHLHOTO
30HHOI0 BOJOIIOCTA4YaHHS (3 JBOX TMapajielbHUX CTOsIKIB). HaBeaeHo BiAMOBIIHI
apryMEHTH Ha KOPUCTh PO3pOOJIEHOI0 HACOCHOTO arperary.

Y BHCHOBKAax KOPOTKO MPEACTaBJICHO pe3yJbTaTh, OTPUMaHI BIAMOBLAHO 0
IIOCTABJIEHUX 3aBJaHb JOCIIDKEHHSA. B TOMy 4uCli, pe3yJbTard MOPIBHAJIbHOIO
JOCHI/DKCHHS BapiaHTiB CHUCTEMH BOJOIOCTAYaHHS JIBAHAJLATUIIOBEPXOBOIO
OyAMHKY; pe3yJbTaTH NOCITI/DKEHb, HAMpaBICHMX HA IMIABUINCHHS €(QEKTUBHOCTI
CHCTEM  BOAOMNOCTa4YaHHS  0ararornoBepXoBUX OyAWHKIB 13  MapajeIbHUM
30HYBaHHSIMHU; HQJAHO PEKOMEHJAIlli MO0 IMIBUIICHHS €()EKTUBHOCTI CHCTEM
BOJIONOCTa4yaHHs 0araronoBepxoBUX Oy IMHKIB.

Jluceprariitna po6ota opopmiieHa BiamoBiaHo 10 BuMor Hakazy MOH VYkpainu
Bia 12 ciunst 2017 p. Ne 40 «ITpo 3arBepHKEHHS BUMOT 10 OPOPMIICHHS JUCEPTaLii».

OnpuioaHeHHA pe3y/bTaTiB ANcepTaliiiHOT podoTH.

HaykoBi pe3ysbTartu aucepTaiii BiZOOpaXEHO Y CEMH HAyKOBHX MyOJIKaIisax
3n100yBaya, cepell AKUX: YOTUPH CTATTi Y HAYKOBUX BHUJAHHSAX, BKIIOYCHHUX HA ATy
onyOIiKyBaHHA JI0 MEPeJliKy HayKOBUX (PaxOBUX BHJIaHb YKpaiHU; 3 HU3 JIBI CTATT1 y
MEPIOIUIHOMY HAyKOBOMY BH/IaHHI, TpPOIHAEKCOBaHOMY Yy 0a3l JaHux Scopus,
BIJTHECEHOMY [0 TpeThoro kBaptuiio (Q3).

Takox pe3yiaprartu aucepraiiii Oy anpoOoBaHi Ha I SATH HAYKOBUX (PaxoBUX
KOH(EPEHIISX.

[TyOnikamii 3100yBaya BHKOHAHO HAa BHCOKOMY HAayKOBOMY pIBHI 13
JOTPUMAHHSIM MPHHIMIIB aKaJIeMIidHO1 J0OpO9IECHOCTI.

Takum 4MHOM, HAayKOBI Pe3yJIbTAaTH OMUCAHI B IMCEPTAalliiiHIi poOOTI MOBHICTIO
BUCBITJIEH1 Y HAYKOBHUX MyOiKaIisax 3100yBaya.

Heponixu Ta 3ayBaskeHHsi 10 AucepraniiHoi podoTw.

Jlo nipesicTaBiaeHoi 3100yBadueM poOOTH € KiJIbKA 3ayBAKEHb.

1. B po6oTi 3a3Ha4eHO, MO i3 30UIBIICHHAM KUIBKOCTI MapaJieIbHUX CTOSKIB
MiJBUIIY€TbCS  ©(EKTHBHICTD CHCTEMH  BOJONOCTA4aHHA. MIMOBipHO, IO
€(EKTUBHICTh CHCTEMH TMapajelbHOr0 30HHOTO BOJOMOCTAYaHHA HE MOXE
30LIbIIYBAaTHCh HECKIHYEHHO: HE BW3HA4YECHA MEXKa MIJABMINEHHS KUIBKOCTI CTOSIKIB
CHCTEM MapajiebHOr0 30HHOTO BOIOTIOCTauyaHHSI.

2. B po06oTi HaBe/gHO OOIPYHTYBAHHSI 3aCTOCYBAHHS MApajebHOrO0 30HHOTO
BOJOIOCTaYaHHA (3 IBOX Ta TPHOX CTOSKIB) 3aMICTh CHCTEM 3 OJJHUM CTOSKOM. BOHO



€ JOCUTh MEPEKOHJIMBUM, ajie HE 3aBaKaio OW OIIHUTU €(PEKTUBHICTH 3aCTOCYBAHHS
3apONOHOBAHUX CHCTEM TMapajielbHOr0 30HHOTO BOJOMOCTAYaHHS 33 METO/I0M
OL[IHKM OINUCAHUM Yy MEpHIiii YacTHHI JOCHIDKCHHS, 10 0a3yeTbCs Ha «BapPTOCTI
wutteBoro uukiy» LCC (Life Cycle Cost).

BBaxaro, 10 BHUCIOBJIEHI 3ayBaXEHHS HE € BU3HAYAJIbHUMM 1 HE 3MEHIIYIOTh
3arajibHy HayKOBY HOBH3HY Ta MPAKTUYHY 3HAYUMICTD PE3YJIbTATIB Ta HE BIUIMBAIOThH
Ha MO3UTUBHY OLIIHKY JUCEpTaIiitHOi poOOTH.

BucHoBok npo aucepraniiiny podory.

BBaxaro, 1mo aucepraiiiina poGota 3100yBada cTymeHs Jokropa (izocodii
Slimuna Pomana BiktopoBuda Ha TeMy «Po3ramrykeHa €l1eKTpOMEXaHIYHa CHCTEMa
HaIlIPHOTO TIEPEMIIIEHHS PIAUHA 3 IHTErPOBAHUMH HACOCHUMM arperaramm)
BUKOHAHA HAa BHCOKOMY HAyKOBOMY PpIiBHI, HE TOpPYIIy€ NPUHLMUIIB aKaJEMIYHOI
D0OPOYECHOCTI Ta € 3aKIHYCHAM HAYKOBHM JOCITIDKEHHSM, CYKYITHICTh TEOPETHYHHUX
Ta MPAKTUYHHUX PE3YJIbTATIB SKOTO PO3B'A3y€ HAYKOBE 3aBJaHHS, 10 Ma€ 1CTOTHE
3HA4YEHHS IS ramy3i 3HaHb 14 Enextpuvna imkeHepis. [luceprauiiina poGorta 3a
aKTYJIbHICTIO, TIPAKTHYHOO I[IHHICTIO Ta HAYKOBOK HOBHU3HOIO ITOBHICTIO B/IIIOBI/IA€
BHMOT'aM YWHHOTO 3aKOHOJABCTBA YKpainu, mo mepeadadeHi B 1.6 — 9 «llopsaky
NPUCY/DKEHHS CTYNCHS JIOKTOpa ¢inocodii Ta ckacyBaHHA DpIIIEHHSA Ppa3oBoOi
CTeIiani30BaHoi BYEHOI paad 3aKjiaay BHWIIOI OCBITHM, HAYKOBOi YCTaHOBHM IPO
NPUCYDKEHHS CTYIIEHs A0KTopa (pimocodiin, 3arBepmkeHoro [locranooro Kabinery
MinictpiB Ykpainu Big 12 ciansg 2022 p. Ne 44,

3n00yBauy AmmH Poman BikTopoBHY 3acilyroBy€ Ha IIPHCY/DKEHHS CTYNCHS
nokTopa ¢inocodii B ramysi 3HaHh B raiy3i 3HaHb 14 EnexTpuuHa iH)XeHepid 3a
criemianbHicTio 141 EnekrpoeHepreTrka, eIeKTpoTeXHika Ta eJIeKTPOMEXaHIKa.

Peuensenr:
JOIIEHT Kadeapu aBToMaTHu3aniii
CJIEKTPOMEXaHIYHUX CUCTEM Ta CJIEKTPOIIPUBOLY,
HauionanbHuii TEXHIYHUNA YHIBEPCUTET Y KpaiHU -
«KuiBChKHI MOMITEXHIYHUN IHCTUTYT IMEHI
Iropst Cikopcbkoro» MOH Ykpainuy, ,
KaHIUAAT TEXHIYHUX HAyK, JOLECHT Cepriiit BYP’SIH
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