PEILEH3IA
Ha IUCEepTaliiHy poOOTy
JIITNIKA IMHUTPA OJIETOBHYA

Ha reMy «CUCTEMU KEPYBAHHI AKYMYJISITOPHUMU BATAPESAMH
3 ®YHKIIEIO 3BUILIIEHHA IX EKCTUTYATAIIIMHOIO PECYPCY»,

IpeCTaBICHY Ha 3400yTTA CTyNEeHs JokTopa urocodii

B rayty3i 3HaHb 17 — EnexTpoHika Ta TenekoMyHiKalii

3a cnenianpHicTIo 171 — Enextponika

AKTyaIbHICTh TEMH JHCEpTANLI.

Y cydacHOMYy CBiTi JITiii-lOHHI  aKyMyJATOpHi 0arapei  aKTHBHO
BUKOPUCTOBYIOTECSl B PI3HUX c(epax, 30KpeMa y CTalliOHAPHUX HAKOITMYyBadax
eHeprii Ta eyekTporpaHcnopTi. OAHaK TMICHA 3aBEpIIECHHSA TEPMIHY IXHBOI
eKCIUTyaTalii ocTae Cepio3Ha €KONOriyHa npodieMa — yTuinizauis 6arapeit, mo
MOK€ HEraTMBHO BILIMBAaTH Ha JOBKULIA. P0o0OTa, 110 peueH3yeThCs, NPUCBIYCHA
INPONOBXEHHIO PpeCypcy aKyMyJsTopHHX Oatapeii (Ab) ILUIIXOM CTBOpEHHS
e(eKTUBHOI CHCTEMH KepyBaHHS, [0 pOOUTH 11 HAI3BBHYAHHO aKTyaJbHOIO.

Ouinka oOIpyHTOBAHOCTI HAYKOBHX pe3yJbTaTiB aucepraumii, ix
AOCTOBIPHOCTI TA HOBH3HH.

HaykoBa HOBHM3Ha pe3yJbTaTiB JUCEPTALMHOTrO MOCIIIKECHHS MOJIrac B
HACTYIHOMY:

1. Bnepmie Bu3HaueHO o0jacTs Ha 3apAOHO-PO3PATHUX XapaKTEPHCTHKAX
aKyMyJATOpHUX Oarapeil, npu poOOTI B fAKIM MOMXJIMBHI HPHPICT 3arajbHOro
pecypcy Ha 114%. Ile nocsaraerses nusixoM BUOOpY AUIHKH XapaKTEPUCTHKH Ha
AKIA peayi3yeTbCsi YaCTKOBHHM LUKI, a caMe mpH mmbuHi pospsay 30-50% B
Jiana3oHi piBHiB 3apaay 75-25%.

2. Bnepme 3anpornoHOBaHO TOMOJOTi0 aKTHBHOTO  OajmaHcupa 3
NOKPAIICHMMH BJIACTUBOCTAMH, a caMe 3 Oy0/IbOBaHOIO CUCTEMOIO KOMYTATOPIB Ta
MOXIMBICTIO MiAKIHOYEHHS [OAATKOBOrO JDKEpeia J>KUBICHHA, IO JIa€ 3MOry
MPOBOAUTH aKTUBHE OalaHCYBaHHS Ha BCiX 1€papXiyHUX PiBHAX 6araTOMOLyIbHUX
aKyMyJIATOpHHUX Oarapeil.

3. Brnepme nmoka3aHo, 110 3apoNOHOBAaHA TOMOJIOTIA OajaHcHpa Ma€ BHCOKI
BIAMOBOCTIHKI BJIACTMBOCTi. Y pa3i BHXOAY 3 JIaAy KUIBKOX KOMYTaTOPIiB BOHA
30epirae npanesgaTHicThb Ta 3a0e3nedye BHOip HAMBUIIOT IIBHIKOCTI OalaHCYBaHHS
HUIAXOM BHOOpY HaMKpaUoro i3 JOCTYMHUX METOiB OajJaHCYBaHHS.

HayxoBi nocnimxenHns Oyiu BUKOHaHI 3700yBayeM Ha Kadeapi eneKTpOHHUX
npuctpoiB Ta cucreM KIII im. Irops Cikopcbkoro MOH VYkpainu BignoBigHo 10
IPIOPUTETHOTO HANpsAMY PO3BUTKY HayKH 1 TexHikHM YkpaiHu “EHepreruka Ta



eHeproeeKTHBHICTE” 1 IUIaHIB BHKOHAHHA HAyKOBO-IOCHIJHHMX pOOIT kadenpu
CJIEKTPOHHUX MPUCTPOIB Ta CHCTEM 32 TEMAMH:

- JIb Ne 01200101285 “Eneproe¢ekTHBHI CHCTEMH HIBHJKOIO 3apsany
KOMOIHOBAHMX €MHICHMX HAKOTIMYYyBadiB €HEPrii THIy CYIEPKOHIEHCATOP-
aKyMyJsiTopHa Oatapes”;

- Jb Ne 0122U001522 “HayxoBi 3acagu CTBOPECHHS NOPTAaTHBHUX
EICKTPOHHUX [PUJIAiB KOHTAKTHOTO 3BapiOBaHHA OIOJIOTIYHMX TKaHMH 3
ABTOHOMHHM JKHBJICHHSAM

- JIb Ne 0124U001411 “MonynpHi IepeTBOPOBaYl AJisi CACTEM HAKOMHYEHHS
eHepril aBTOHOMHHX MIKpO- Ta HAHOMEPEX ITOCTIHHOIO CTPyMy .

Y nepepaxoBaHUX HAyKOBO-AOCHIAHHMX po0OOTax aBTOPOM 3alIPOIOHOBAHO
METOMU IIPOJAOBKEHHA pecypcy Ab nuiixoM OOMEXEHHs Aiana3oHy poO3pAIHO-
3aps/JHOTO KKy Ta pO3pO0JIEHO MPOTOTUIT AKTUBHOTO OanaHCcHpa 3 MOKPAleHUMHU
XapaKTEPUCTUKAMH.

OTxe, B mucepTaliiHii poOOoTi MOCTaBIEHE HAYKOBE 3aBJaHHs PO3BUTKY 3acajl
IPOJOBXEHHS TEPMiHy €KCIUTyaTalii axkyMy/JasSTOpHHX Oarapedi Ha OCHOBI
3aCTOCYBAaHHS AaKTHBHHX OajlaHCHpiB, BUKOHAHO HOBHICTIO. 37100yBad IOBHOIO
MipOIO OITaHyBaB METO/I0JIOTiI0 HAYKOBOI AisNIBHOCTI.

Ouinka 3MicTy aucepTainii, ii 3aBepuHIeHicTy Ta JOTPHMAHHA NPHHIMIIB
aKaaeMiuHoi 100poYecHOCTI.

3a cBoiM 3MicTOM aucepTaniiiHa poboTa 30100yBava Jlinka Jimurpa Onerosuya
MOBHICTIO BifnoBigae CTaHapry BHIIOI OCBITH 3i crienianbHocTi 171 Enextponika
Ta HAIPSAMKaM JOCJIiKEHb BiAMOBIIHO 0 OCBITHBOI MporpaMu «ENeKTpoHIka».

JlicepraniiiHa po6oTa € 3aBEpIICHOI0 HAyKOBOIO HPAlCI0 1 CBIIYUTH IIPO
HasBHICTH 0COOHCTOr0 BHECKY 3400yBaya y HAyKOBHI HANpsAM « TeOopeTHyHi OCHOBH
MepeTBOPEHHS TAPAMETPIB €JIEKTPUIHOI €HEPrii» Ka(eapu eIeKTPOHHHX NPUCTPOIB
ta cucreM KIII iM. Irops Cikopcbkoro.

Po3risiHyBIIM 3BIT MOAIOHOCTI 3a pe3yjbTaTaMu MEPEBIPKH IUCEPTaLHHOT
poOOTH Ha TEKCTOBI CIIBNAJiHHA, MOXKHa 3pOOMTH BHCHOBOK, IO AMCEpTaIiiiHa
pobora Jlinka JImMuTpa OseroBuuya € pe3yJabTaTOM CAMOCTIMHHX JOCIHIIKEHb
3q00yBaya i HE MICTHUTH ejieMeHTIB Qanscudikanii, kommiaanii, ¢abpukauii,
IUiariaTy Ta 3amo3W4YeHb. BUkopHcTaHi i71el, pe3yabTaTd i TEKCTH IHIIUX aBTOPiB
MAalOTh HAJIC)KHI OCHJIAaHHS Ha BIATIOBIAHE JHKEPEIIO.

MoBa Ta cTH/Ib BHKJIaJICHHA Pe3yJbTaTIB.

JuceprauiiiHa pobora HamucaHa yKpaiHCbKOIO MOBOIO. Jluceprauiiina
poboTa XapaKkTepu3yeThCs MOCTIIOBHICTIO Ta JOCTYMHICTIO BUKJIaJeHHA. MoBa i
CTHIb JMCEPTaIil B I[IOMY 3aJ0BUIbHI Ta BIANOBIAAI0OTh BUMOTaM CTaHAApTIB
0pOpMIIEHHA HAYKOBO-JIOCIIITHUX pOOIT. 3n100yBay BUKOPHUCTOBYE
3arajibHONPUAHATY TEPMIHOJOTiI0, HaBIB CIMCOK MO3HA4YEHb Ta CKOPO4YeHb. OOcCsr
i CTpyKTypa AucepTaiii Bi{IIOBIJaI0Th BUMOTaM YAHHHX HOPMaTHBHUX JJOKYMCHTIB.

JucepTallis CKIagaeTbes 3 BCTYILY, 4 po3AUIiB, BACHOBKIB, CIIKCKY JIITEPaTypH
Ta 6 HoJaTKiB. 3arajabHUM o0csar aucepTaiii 164 CTOpiHOK.



Y Bcrymi 0OrpyHTOBaHO BHOIp TeMH AMCEpTaliiiHOI poOOTH, BIA3HAYEHO
3B’A30K pPOOOTH 3 MPIOPUTETHUMH TEMATHYHUMH HANpAMKAMH Ta TEMaMH,
chopMyJIbOBAaHO METy Ta 3a[adl JOCIIIKEHHS, BUKIAJECHO HAYKOBY HOBH3HY,
IPAaKTHYHE 3HAYEHHS pe3yNibTaTiB poOOTH, 3a3HAYEHO OCOOHUCTHH BHECOK
3ro0yBaya B onyOniKOBaHMX TMpalfdxX, HABEACHO BIIOMOCTI NpO ampoOailiro
OTPUMAaHUX Pe3yJbTATIB i MyOiKauii.

Y mepmomy po3aiiii po3rISAHYTO OCHOBHI THUIH CYYaCHHMX JHTiH-10HHHX
aKyMyJIITOpHUX OaTapei Ta iX KJII040BI XapaKTepUCTHKU. L{i1koM o6rpyHTOBaHMM
€ nociimxeHHs OynoBH M ocoONMBOCTI  3acTocyBaHHSA Oarapeid B
eJIEKTPOTPAHCIIOPTI Ta CTAL[iOHAPHUX HAKOMUYYyBayaX eHeprii. OnucaHo MpUHIUITH
pobOTH CHCTEM KEpYBaHHA aKyMyJIATOPHUMU OaTapesmu. BUKOHaHO Ki1acuikalio
Ta MOPIBHAIBHHUIA aHai3 MeToliB OanaHcyBaHHsA. [IpaBuibHO cTaBUTBCA 3anaya
pO3poOKH aKTUBHUX METO/IB OanaHCyBaHHA.

Y apyromMy po3gini HaBeACHO JOKNAJHUMN aHali3 NPUYHMH Aerpajarii
aKyMYJIATOpPHUX Oarapeil, CIIymIHO BHJIUICHI OCHOBHI ()aKTOPH, IO CIPUYHHSIIOTH
nerpanarniro. [IpoBeneHo aHami3 cepenHbO 1000BOro mpodiry enexkTpoMoOiis.
HaBeieHO eKCIIEpMMEHTAIbHI Ta PO3PAaXYHKOBI JaHi IIOJAO 3aJIEXKHOCTI pecypcy
6arapeii Big rIMOMHH pO3pAAY Ta Jlama3oHy piBHA 3apany. BuzHaueHo mapamerpu
YaCTKOBOIO MHHKJIY JAJA MAaKCHMajlbHOTO IPOJOBXKEHHS pecypcy Oarapei.
3anpornoHOBaHO MOXIIMBI PIlICHHS IIOAO BIPOBAIYKEHHS IHTENIEKTyJIbHOI CHCTEMH
BUOOPY YaCTKOBOTO IAKITYy Ha IPUKIIA/l CUCTEMH KepyBaHHS Ab enekTpomMoO6iis.

Y TpeTboMYy po3aiji JOCTIKEHO Pi3HI TOMOJIOTIi aKTUBHUX OalaHCHPIB Ha
ocHoBi DC-DC mneperBopioBayiB. 3ampornoOHOBAHO MOKPAIICHY TOIMOJIOTIO
akTUBHOro OamaHcupa, MmO 3a0e3nedyye MOXIIMBICTD 3aCTOCYBAaHHA B
OararocekuiiiHUX akyMyJasaTOpHHX Oatapesx. [IpoBegeHo MoenoBaHHSA Yacy
OanaHCyBaHHA JUIS PI3HUX METOAIB OajaHCyBaHHA Yy TNOKpalI€Hid TOIMOJIOrii.
Buxonano moaemoBanHd DC-DC nepeTBopioBayiB y MporpaMHOMY CEPEIOBHIII
PLECS, mo ciayryBaTHME OCHOBOXO [Uii BHOOpDY ONTUMAIBHOI'O THILY
NepeTBOpIOBaya ik MPAKTUYHOIO 3aCTOCYBAHHS.

Y uyerBepromy po3aini po3pobneHoO cxeMy Ta ApPYKOBaHy IUIATYy IS
HOPOTOTHILY aKTUBHOT'O OGayaHCHpa 3 MOKPAIICHOIO TOMOJIOTIE IS 3aCTOCYBaHHS B
0araTocekitHUX aKyMyJaTopHHX Oatapesx. CTBOPEHO MPOTOTHI, SKHH
BCTAQHOBJICHO B e€NEKTpoMOoOLTb. IIpoBeneHO eKCHEepUMEHTAIbHE OCIiIKCHHS
MOKJIMBOTO 30UIBIICHHS pPeCypCy aKyMyJISTOPHOI Oarapei IUIIXOM BUKOPHCTAHHS
aKTHBHOTrO OalaHcHpa 3 TIOKpAllEHHMH XapaKTepUCTHKaMH. TakuM YHHOM
IOBeeHO 30UIBIIEHHA pecypcy akymyisTopHoi Oartapei 3a JIOIOMOIOIO
BUKOPHUCTaHHA aKTHUBHOTO OajlaHcupa.

Huceprauiiitna pobora odopmiieHa BIANOBIAHO 10 BuMor Hakazsy MOH
Vkpainu Big 12 ciuns 2017 p. Ne 40 «IIpo 3aTBepa>keHHst BUMOT 10 OQOPMIICHHS
JTUCEPTALIi».

OnpumoaHenHs pe3yJabTaTiB AHCepTaALiHHOT podoTH.

HayxoBi pe3yapTaTh aucepTamii BUCBITIACHI y 9 HayKoBUX ITyOJikaIfisax
3no0yBaya, cepel AKUX: 3 CTaTTi Y HAYKOBHX BHIAHHAX, BKIIOYEHHX Ha JATy
onyOiKyBaHHS /0 IEpeNiKy HayKoBMX ()axOBHX BHJaHb YKpaiHu; 1 crarrsa y



3aKOpJAOHHOMY I€pPiOANYHOMY HAYKOBMX BHMIAaHHi, IO IHAEKCYyeTbCd B y 0asi
Scopus.

OCHOBHI IOJOXCEHHA JUCEpTalidHOT poOOTH O00roBOprOBaJIMCH HA 5
MiXKHAPOJAHHX HAYKOBO-TEXHIYHUX KOH(PEPEHIIISX:

VY nucepranii HasBHI TTOCHIAHHA Ha BiAMOBIOHI JKEPETa, 3a3Ha4€H] Y CIIUCKY
BHKOPHCTAHUX JKepes, BA3HAYEHO OCOOMCTHI BHECOK aBTOpa B ONMyOIIKOBAHUX Y
CIiBaBTOPCTBI Mparsix. AHaji3 AuceprauiiiHoi poOoTH ¥ HaykoBUX IyOmiKailii
3100yBaya, AKi OMyOIiKOBaHO 31 CHIBAaBTOpPaMH, MOKA3aB, 10 HAYKOBI MOJI0KCHHH,
AKi ITPEJICTABIIEHO JO 3aXUCTYy, OTPUMAHO HUM OCOBHUCTO.

TakuM 4YMHOM, HAYKOBI pE3yJbTaTH OIKCaHI B JUcepTaliiHii poboTi
MOBHICTIO BUCBITJICHI Y HAYKOBUX MyOTiKaIisax 3100yBaya.

Henostikun Ta 3ayBakeHHs 10 JucepraniiiHoi podoTH.

1. He 3a3Ha4eno NUIAXH MOAATBIIOTO 301IbIIEHHS €KCILTYaTalifHOTO pecypey
aKyMyJisATOpHUX Oarapeid. BaxunBum Oyino O po3riafarv He JMIlE 3arajibHi
dakTopd BIUTMBY, @ W KOHKDETHI 3axOJH, TaKi fAK ONTHMI3allii PEKUMIB
eKCIUTyaTallii, YAOCKOHAJIECHHsS AITOPUTMIB YIPABIIHHA 3apsioM Ta po3psaoM, a
TaKO’K BUKOPHCTaHHs HOBITHIX MaTepiais.

2. He BU3HAaYeHO METO/OJIOTII0 OLIHIOBAHHA HAAIMHOCTI Ta BiAMOBOCTIHKOCTI
3aMPONOHOBAHOr0 OanaHcupa. BaXKuBo MOsSCHUTH, 32 JOIOMOIOIO SKMX MOJeneH
a00 YUCITOBUX PO3paxyHKiB BUKOHAHO OLIIHKY Ta YH € MOXJIUBICTb IIPEJCTaBUTH LICH
MOKa3HUK KUIbKICHO.

3. ¥ poboTi ocHOBHA yBara NpuALIAETHCS Yacy OalaHCyBaHHS KOMIpOK, IPOTe
HE PO3IJIAHYTO ITMTAaHHA MOXUOKH, IO MOXKE 3HAYHO BIIMHYTH Ha €(EKTHBHICTH
pobotu cucreMH. BaxaMBHM € NpOBeJEHHs aHanily TOYHOCTI OanaHCyBaHHS 3
ypaxyBaHHIM MOKJTHBHX MOXUOOK.

4. 3anuIIaeThcsa HE3pO3yMUIHM, SIKUM YHHOM BU3HAYAIOThCA PiBHI 3apsity, PU
AKX PO3MOYMHAETHCA Ta 3aBEpIIyeThbCs OanaHcyBaHHA. byno © jomiyibHO
PO3TISHYTH LieH acleKT y peajlbHUX yMOBaX eKCIUlyaTalii, 3 ypaxyBaHHAM BTpaT y
KOMYTal[iHHUAX PUCTPOSIX.

5. Marepianu posaiuty 3.3 notpeOyroTb OQOPMIICHHS B €JHHOMY CTHJIL.
HeoOxigHo BHopsiakyBatd rpadikd, TaGmmui Ta MNOSCHEHHSA /IS MOKPAleHHS
CIIPUHHATTA PE3YJIbTaTiB MOJCIIIOBAHHS.

6. Y TeKCTi € He3HAYH1 peOaKLIHHI MTOMHJIKM, TaKi K BIICYTHICTh 3arojJIOBKa
posainy "BCTYII" y 3micTi (ctop. 12). 3arasom, BapTo NOKpAUTH 0POPMIICHHS
poboTH, ycyHyTH opdorpadiudi Ta rpamMaTHuHi NOMMIKHM s 3a0e3nedeHHs ii
qUTa0eIbHOCTI.

BBaxaro, 1m0 BHCIIOBJIEHI 3ayBaXE€HHS HE € BHU3HAYAJIBHUMH 1 He
3MEHINYIOTh 3arajibHy HayKOBY HOBH3HY Ta IPaKTU4YHY 3HAYUMICTh PE3yJIbTaTiB Ta
HE BIUIMBAIOTh HA MMO3UTHBHY OLIIHKY IUCEPTaLiiHOT poOOTH.

BucHoBOK npo aucepraniiiny po6ory.
BBaxkato, mo auceprauiiiHa poborta 3700yBava cTyneHs JokTopa diiocodil
Jlinka JImurpa OneroBuya Ha TeMy «CHCTEMH KEpyBaHHA AaKyMYJISTOPHHUMHU






