BIAI'YK
o¢iuifHOro OMOHEHTA Ha IHcepTaliiHy poooTy
Maprunioka Baguma Iroposuda
a TeMy «CucTeMa IUHaMI9HOT KOMyTaLlil TOOJIOTIi COHAYHNX naHeneu 3
BpaxyBaHHIM 0COOJIMBOCTEH XMapHOTO MOKPUBY,
Mpe/icTaBleHy Ha 3100y TTs CTYTIEHS JOKTOpa dimocodii
B rasy3i 3HaHb 17 ENeKTpoHiKa Ta TeleKoMyHiKauil
3a cremianpHicTio 171 Enexrponika

AKTyaJIbHICTH TEMH aucepTaii.

PO3BHTOK €HEPreTHUHOro CeKTopy YKpaiHu Ta 3araliom CyuacHU# TpeHI Y
CBITOBI#f eHepreTHIll XapaKTepru3yIoThCS IIMPOKAM BIIPOBAKCHHAM BiJHOBJIIOBAHUX
jokepen eneprii. Ile He Jmine cCrpuse eKoJIOriuHii Oe3merni, ane ¥ CTBOPIOE
JCIEHTPANi30BaHl CHCTEMHU €JIEKTPOKUBICHHA, SKi 3MEHIIYIOTH 3aIeKHICTh BII
3aralbHUX €HEPreTHUHMX MepeK i 3a0e3ledyroTh Ginpliry CTIHKICTD 10 30BHIIIHBOTO
BIUTHBY, TUM CaMUM TIJIBHIIYIOUM €HEPTCTUHHY 6esnexy. OcobauBy poilb B IBOMY
mpoleci BifirpaloTh COHSUHI eJIeKTPOCTaHLii, sKi 3aBJAKHU BiZICYTHOCTI PyXOMHX
YaCTHH, IITUPOKO 3aCTOCOBYIOTBCS I JKUBJICHHA  IHAWUBIAyaTbHUX
JlomMorocrosiapets. I1poTe, COHsYHI TAHEN MAaroTh HeloJiKH, 30KpeMa edexT
YaCcTKOBE 3aTiHEHHd, IO MOXe INPU3BECTH A0 3HHMKCHHA BUXiTHOI MOTYXHOCTI Ta
HOMKOKeHb MaHelneil. Ha cydacHoMy —eTaill JOCIiKeHs 0coOnMBY — yBara
TPHUIIISIETECA aKTUBHUM METOTaM 3aMO6ITaHHI0 HaHOMY SBHUILY, fKi 3a JAOTIOMOTOIO
JIMHAMIYHOT KOMyTallii MACHBY COHSUHMX IaHeseH 3j1aTHI MiHIMi3yBaTH HeraTUBHUH
BIUTMB 3aTiHeHHs, 3a0e3ledyioud INpu HOMY MaKCUMAaJIbHY BUXIHY TOTYXHICTb.
Taka cucTeMa pearye Ha 3MiHH B ONPOMiHEHOCT], BPaxOBYIOYH XapaKTepUCTHKHU
XMapHOTO TIOKPHBY.

TakuM YHHOM, TeMa jauceprauiiitoi podotn MapTuHIOKA Baguma Iroposuua,
o TpUCBAYEHA PO3pOOIl CHCTEMH JMHAMIYHOI KOMyTalil TOTOJOTI COHAYHMX
mapeneil 3 ypaxyBaHHSM XapaKTepPUCTHK XMapHOro MOKPUBY, € AKTyaJIbHOIO
HayKOBO-TEXHIYHOIO 3a/1a4€ro.

Ouinka OOIPYHTOBAHOCTI  HAYKOBHMX pesyjabTaTiB  Jauceprauii, ).
AOCTOBIpHOCTI TA HOBH3HH.

HaykoBa HOBM3HA pe3yIIbTarTiB JCEepTALliHOTO JIOCIIJDKeHHs  Tlojisirae B
HACTyITHOMY:

1. Po3po6iieH0 yIOCKOHANCHY MaTeMaTHIHy MOJCIb COHSIYHOI IMaHesl Ha
OCHOBI aHaJi3y ii eKBIBAJIEHTHOI CXEMH saMiIeHHS, 10 3HAYHO MOKPAILye TOYHICTE
anpoKcUMalil  BONBT-aMIIEPHOI  XapaKTePUCTHKH  Ta XapaKTePUCTHK ~ BUXIJHOI
MOTYKHOCTI.



2 CTBOpPEHO METONMKY BH3HAYCHHS MapameTpis po3pobiieHoi Mojeni Ha
OCHOBI OLM(POBAHOI BOJIBT-AMIIEPHOT XapaKTEPUCTHKU Ta TaOMUYHUX JaHUX PO
COHSIUHI maHeJti, 3abe3medyroun Oibll TOUHe Ta e(PeKTUBHE MOACIIOBAHHS.

3. Briepiue po3poGieHo MeToN reHeparii 300pakeHb XMapHOro MOKPUBY,
SKUIi BUKOPUCTOBYE CIIEKTPajbHI XapaKTePUCTHKU peaTbHUX 300pakeHb XMap,
IO3BONISTOUN BiATBOPIOBATH OCHOBHI OCOGIMBOCTI LMX 300paXeHb i3 BHCOKOIO
TOYHICTIO.

JlocmimkeHHs 6a3yroThCs Ha BUKOPUCTaHHI MEPeOBUX TEOPETHIHNX ITiIXOIIB,
TakMX K Teopis I1HTerpajbHUX IepPeTBOPEHb, YHceNbHI METOAM BUPIILEHHS
TPAHCICHIEHTHUX PIBHSHB, T4 METOJM PErPEeCcitHOro ananizy. JlOCTOBIpHICTH Ta
OBIPYHTOBAHICTh ~HAYKOBHX  Pe3yJIbTaTiB HiJKpimieHi  eKcrepuMeHTaIbHUMU
JOCHIKEHHSIMU, TIpoBeZleHMMHU B cepefosui Matlab Simulink, mo 3a0e3nedye
BUCOKY SKICTh 1 HaAIHHICTb OTPUMAHUX JaHHUX.

Omke, B AMcepraiiiiHiii poOOTi IocTap/ieHe HAyKOBE 3aBJ@HHS MOAAIBIIOTO
PO3BUTKY Teopii MOJETIOBAHHA XMapHOIO [OKPHBY JJ CTBOPCHHA CHCTOMH
JAMHAMIYHOI KOMyTAallil COHSYHUX TaHeNiel 3 ypaxyBaHHAM HENHIHHOCTI BOJbT-
AMIIEDHHX XapaKTePUCTHK Ta [iABHIICHHAM e(pEKTUBHOCTI BUKOPUCTAHHS COHSTYHOI
eHeprii BUKOHAHO MOBHICTIO, 3/[00yBay TMOBHOIO MipOI0 OBOJIOJIIB METOJ0JIOTIEr)
HayKOBOT JiSUTBHOCTI.

Ouinka 3MicTy auceprauii, 1i 3aBepuieHicTb Ta JAOTPHMAHHSA NpUHIHNIB
aKkageMi4HOI 700pPOYECHOCTI.

3a cBOTM 3MicTOM mucepTaliiina pobora 3000yBaua Maprunioka B.1. TIOBHICTIO
Bimmosimae CTaHmapTy BHINOI OCBITH 31 cnemianprocTi 171 EnexkTpoHika Ta
HaIpsAMKaM JIOCIiKeHb BiNOBIIHO 10 0CBITHBOI Iporpamu EjleKTpoHiKa.

Jluceprauiiia poGoTa € 3aBEpIICHOI0 HAYKOBOIO MpAalelo I CBIAYATH PO
HagBHICTH 0COOMCTOrO BHecCKy 3100yBaua y HaykoBui Hanpsim «EHepreTvka Ta
eHeproePeKTUBHICTHY.

PO3IISIHYBIM  3BIT TIOJIGHOCTI 3a pe3ysibTaTaMM MEPEBIPKH JucepTaniifHol
pobOTH Ha TEKCTOBI CHIBMNAMIHHs, MOXHA 3pOOUTU BUCHOBOK, LIO JIucepTaliiiHa
pobora Maprunioka B.I. € pe3ynpraToM CamOCTIHHUX JOCHiJUKeHb 3700yBada 1 He
MiCTUT eleMeHTiB (ambcuikauii, Kommimsiuil, ¢abpukauii, muariaty Ta
3amo3nueHb. BUKOPUCTaHI ifiel, pe3ynbTaTi 1 TeKCTH iHIIMX aBTOPIB MatOTh HaJIeKH]
MOCHJIaHHS Ha BIAMOBITHE JKEpeo.

MoBa Ta CTHJIbL BUKJIAICHHS Pe3yJbTaTiB

Jlucepramiiina po6oTa HamMcaHa yKpaiHCHKO 3aralbHONPHIHATOI HAYKOBOKO
MOBOIO 3 BHKODHUCTAHHSM aKTyaJbHOI HayKoBoi TepmiHosorii. 3mict poOoTu mae
YiTKY CTPYKTYPY Ta LiJiCHICTb, i OBHICTIO BiANOBifa€ 0OpaHi TeMi JOCIIKEHHS.



Jucepranis cKknazaeTbes 3 BCTYIy, YOTHPBOX DO3JiJiB, BUCHOBKIB, CITHCKY
mitepatypu i3 134 HaliMeHyBaHb Ta HOAATKiB. 3aranbHuil obcar mmceprarii 214
CTOPIHOK.

Y Berymi amcepranii oOTpyHTOBaHO ii aKTyaubHiCTh, BH3HAYEHO METY Ta
3aBJaHHA JOCHIIKEHHS, OIUCAHO BHUKOPHCTAaHI METOAM, a TaKOX MPEICTABICHO
HayKOBY HOBH3HY Ta NPaKkTUYHY LIHHICTb OTPUMaHUX pe3yiabTaTiB. Takox
BUCBITJIEHO IIyONiKallifo pe3ylIbTaTiB y HAayKOBMX BMAAHHAX 1 ampobalifo Ha
KOH(EPEHIifX, 3a3HaUYeHO OCOOMCTHIl BKIIa[ aBTOpa Ta BUKOPUCTAHHS POOOTH B
HaBYAIBHOMY IPOIIECI.

[lepuuit po3aia poGOTH 0XOILTIOE aHAIT3 METOIIB OIIHKHM MOTEHIIIAy COHSYHOT
eHeprii, 1  KIOYOBHX [apaMeTpiB Ta OMJAL  PO3BUTKY  TEXHOJIOTii
HAIIBIIPOBIIHUKOBUX ~ MePeTBOPIOBAYiB  COHAYHOI eHeprii. OcobmuBy —yBary
NPUJIIIEHO 0COOIMBOCTSIM eKCILTyaralii GOoTomepeTBOPIOBAYiB B YMOBAX YaCTKOBOIO
3aTiHeHHs, a0 5K TaKk 3BaHOTO e(eKTy 4YacTKOBOTO 3aTiHEHHs, Ta MeTojam
MiHIMI3aWil HOro HeraTUBHOI'O BuMBY. IIpoBeneHo ormsi iCHyrOUMX MaTeMaTHYHUX
MOJIeJIed XMapHOTO MOKPHUBY Ta 3[iHCHEHO MOPIBHSIIBHUN aHaIi3 Cy4acHUX METOIIB
reHepauii 300pakeHb XMAapHOTO MOKPHBY HA OCHOBI BMKOPMCTaHHS KOJIbOPOBHX
ITYMIB.

Y Jpyromy po3iiml IpeicTaBieHO aHali3 eKBIBaJeHTHOI CXeMH 3aMillleHHS
COHAYHOI IIaHeTi Ta OIMCAHO YJOCKOHAJeHy MaTeMaTHuHy MOJeib MaHeli.
PosrisiHyTo nBa croco6u BH3HAYEHHsS MapaMeTpiB 3alpolOHOBAHOI MO, sKuii
3aCHOBaHUI Ha riepebopi KoedilieHTiB ineanbHOCTI Ta onopis. JleTanbHo PO3MISHYTO
OCOOJNMBOCTI aNrOpPUTMIB, IO BUKOPHCTOBYIOTBCS B 000X IMIXOHAX, Ta HANAHO
peKoMeHJaLli 11010 BUKOPUCTAHHS BAroBUX (YHKIIiH, 10 CHPUSIOTH OTPUMAHHIO
OLbLI TOYHHUX OLIHOK MapaMeTpiB MOJIEI. Buxopucrano meron mpocroi iteparil Ta
METOJ| pellakcalii Js po3B'A3aHHS TPAHCIEHJEHTHUX DIBHAHB 1 3a0e3redeHHs
30KHOCTI 4YHCENBbHUX MeToniB. HasemeHo MOPIBHSUIBHUEA aHai3 LUX METOMIB 3
Cy4aCHHMMH METOAaMH, IO NpEeACTaBleHl y JiiTepaTypi, Ha NPHUKIANI COHSYHHX
naneneid KC200GT ta ST40.

Tperiit po3iisn npucBsYEHO PO3pOBLI MATEMATHYHOT MOJIEITi XMapHOTO IOKPHBY,
CTBOPEHOI Ha OCHOBI aHalli3y CNEKTPAIbHUX XapaKTEPHCTHK peanbHUX 300pakeHb
xmap. OnucaHo MeTo]| BHU3HAYEHHs IapaMeTpiB Iiiel Mojeni 3a JONOMOIO
perpeciiHoro aHaiisy Ta MeTOLY TONOBHUX KOMIOHEHT. IIpHBEIEHO MpHKIaz
BUKOPDUCTaHHsI pO3pOOJEHOT MoOJeNl Juls BU3HAYEHHs I1apaMeTpiB HAa OCHOBI
JOCIIIXKYBAHOTO 300paKeHHs XMapHOTro MOKpUBY. [IpoBeieHo MOPiBHSNBHMI aHATi3
3aIPONOHOBAHOT  MOJIENl 3  AJTOPUTMOM  CHEKTPAIBLHOIO CHHTE3Yy, BHM3HAYEHO
OXUOKY ampoKcHUMalii, 110 3a0e3MeuyloTh PO3TISIHYTI Mojeni. Takox 3xailficHeHo
MOPIBHAHHS 3HAYeHb MAPaMeTPiB MOJelli 3i 3HAYEHHSMH, OTPUMAHUMH METOOM
nepebopy, o NiATBePIKYE ePEKTUBHICTS PO3POOIEHOT MOEII.



YV d4erBepTOoMy pO3miai 3AIHCHEHO KOMITIOTEpHE MOJEIIOBAHHS BHUXIIHHUX
XapaKTepPUCTUK MacHBY COHSYHMX TaHeneit y cepenmoBumi Matlab  Simulink.
Po3po61eH0 Ta OMMCAHO CXEMHI MOJeli KOMYTOBaHHMX 1 HEKOMYTOBAaHHMX MAacHUBIB
nanenei. CTBOpEHO CHCTEMY IWHAMIYHOI KoMyTamii MacuBy, IO 3a0e3mneuye
MaKCHMaJlbHy BHXIJHY IOTY)KHICTH y yMOBaX 4acTKOBOro 3aTiHeHHs. HabeneHo
NOPIBHSUIBHAM ~ aHaNli3 BHUXIJHHX  XapaKTEPUCTHUK  PO3POONEHOI  CHCTEMH 3
HEeKOMYTOBaHUM MAacCHBOM, 1[0 JEMOHCTPY€ e(heKTHBHICTD 3aIIPOIIOHOBAHMX PIIUEHb 1
MaTeMaTUIHUX MOJCIICH.

Huceprauiiina po6oTta opopmieHa BinnosigHo no Bumor Hakasy MOH Vkpaitu
Bin 12 ciuns 2017 p. Ne 40 «ITpo 3aTBeprKeHHsI BAMOT 10 0pOPMIICHHS JUCePTaLlii».

Onpu/itoIHeHHs1 pe3yJbTaTiB AucepTaliiHOI podoTH

HaykoBi pesynbTaTd IWCEpTallii BHCBITJIICHI y 6 HAyKOBUX ITyOJiKaIlisx
3nmo0yBava, cepell sIKMX: 4 cTaTTi y HAayKOBHX BMIAHHAX, BKIIIOYEHHX Ha JaTy
OImyOJIiKyBaHHS 10 TIEPEITiKy HayKOBHUX (PaxOBUX BHIaHb Y KpaiHH.

Takox pesyiabTaTd Auceprainii Oyau ampoOoBaHi Ha 4 HayKoBUX (DaxoBUX
KOH(pEepeHLisX.

[TpoBeneHuit aHanmi3 HayKOBUX Mpalb 3700yBada IOKa3zas, L0 pe3ylbTaTH
IUCepTaLlifHOl POOOTH MTOCTATHRO TOBHO BimoOpa’keHI aBTOPOM Yy HOro HayKOBHX
nyOnikanisx. Bkasanuii ocobucTuil BHecOK 3400yBada B CyMICHUX IyOJiKalisax
CBIUHUTB, 110 BiH € aBTOPOM BHIIE MepesliueHUX OTPUMAaHUX HAyKOBUX Pe3yJIbTaTiB.
[TopyieHs npaBuI aKaeMiqHOI JOOPOUYECHOCTI HE BUSIBJICHO.

TakuM YHHOM, HAYKOBI pe3ysibTaTH OMUCAHI B AWCEpTaliliHill poOOTI MOBHICTIO
BHUCBITJIEH] Y HAyKOBHUX IyOIiKaIisax 37400yBaya.

CucremMa MMHAMIYHOI KOMYTAaIlii TOTMOJOrT COHSYHUX IMaHEJIel 3 BpaXyBaHHIM
0COOIMBOCTEH XMAPHOTO MOKPUBY.

Henmoniku Ta 3ayBaskeHHs 10 qucepTaliiinoi podoTw.
Jlo HemomikiB, SIKi He 3HIKYIOTH 3arajlbHOl BHWCOKOI OLIIHKH POOOTH, CII[
BiJIHECTH:

l. B crpykrypi poborm MK po3miTaMu  BIACHIAKOBYETbCS — [JesKa
IMCTIPOTIOPIIS 1o/10 06csry: 1 po3min — 52 crop., 2 po3nin — 36 ctop., 3 po3aur — 27
cTop., 4 po3nin — 18 crop.

2 ®opMyTOBaHHS HAYKOBOT HOBH3HH OTPUMAHUX pe3yJbTaTiB  MaloTh
Oyt Oinbin KoHKpeTHHMH. I1.1 mokparmutu Hackinpku? [1.2 uyum pozpobrenui
croci0 BiAPI3HIETHCS BiA BimoMux? UnM kparuit?

3. Crop. 77. «ExcriepuMeHTaIbHUM LIIIXOM OYJI0 BCTaHOBJEHO...». 1Ipo
SIKMH eKCTiepuMeHT Wje MoBa? Uumm 3abe3rnedyeThess TOUHICTh €KCIIEpUMEHTAIIbHUX
nanux? Ha crop. 79 3H0BY «EkcniepuMeHTallbHO OYJ10 BCTAHOBJIEHO. .. ).

4. Crop. 81 «IIpuxiaj Baropux (PyHKIIiN JUIs pi3HUX 3Ha4YeHb K HaBeneHO
Ha»? MabyTh MaeTbesl Ha yBasi puc. 2.6.



5 Ta6muui 2.7 13.5 odopMieH] He HANEKHAM HHHOM.

6. BisyBae MeBHWH CyMHIB 1H(QOPMATHUBHICTB PHC. 3.5, mo Haraaye
KapTUHY «JOPHUHI KBaapaT.

7 BucCHOBKA 10 po3dimy 4, M. 3. «..Ha BCHOMY HacOBOMY IPOMIKKY
poGoTH 3aranbHUN IpUpICT BUXIAHOL [IOTY>KHOCTI CTaHOBUTb 568,113 Bt, mo 1o
BiJHOIIEHHIO 70 MOTYXHOCTI MacHUBY 6e3 xomyranii 39211 BT...» i e Mae Micle
TpY HOMiHAIBHOI notyxHocti MacuBy 800 B1? MojHa 3710ragyBaThes, 0 MoBa Hie
npo eneprito B Br-rol.

BBa)karo, 110 BUCIOBJIEHI 3ayBaKeHHS HE € BUSHATAILHAMU i He 3MEHUIYIOTb
3araibHy HAyKOBY HOBHM3HY Ta NPAKTU4HY 3HAYMMICTh pe3y/IbTaTIB Ta HE BINTUBAIOTDH
HA [O3UTUBHY OLIHKY JUCepTalifiHOol poOoTH.

BucHoBOK Npo AucepTaliiHy podoTy

Bpajkaro, 110 aucepTaliiiHa pobora 3m00yBaya CTyNEHs AOKTOpa (imocodii
Maprunioka Baguma [roposuda Ha TEMY «CrcTeMa qUHAMIYHOT KOMYTaLlil TOMOJOTI
COHSUHMX TaHeeH 3 BpaxyBaHHsAM 0COONMBOCTEH XMApHOTO NOKPUBY» BUKOHAHA Ha
BHCOKOMY HayKOBOMY PiBHi, HE MOPYIIY€E NPUHIMUIIB aKaJIeMITHOT I0OPOUECHOCTI Ta
¢ 3aKiHYeHUM HAyKOBHM [OCIIDKEHHSM, CYKYIHIiCTh TEOPETUYHHX Ta MPAKTHIHUX
pe3yIIBTATIB SIKOTO PO3B'S3ye HAYKOBE 3aBJaHHi, IHO Ma€ iCcTOTHE 3HA4YEHHS IJId
ramysi 17 EnexTponika Ta TenekoMyHikauii. Jlucepraniina poGoTa 3a aKTyabHICTIO,
IPaKTHYHOIO I[HHICTIO Ta HAYKOBOIO HOBH3HOIO MOBHICTIO BiAMOBiAa€ BUMOTaM
YMHHOrO 3aKOHOJABCTBA YKpaiHH, IO nepenbadeni B 1L 69 «llopsnky
TIPUCYJDKCHHS  CTYTCHS  JIOKTOpa dinocodii Ta CcKacyBaHHI pilleHHsT Pa30Boi
creliani3oBaHol BUEHOI paau 3aKiany BUILOI OCBiTH, HAayKOBOI YCTaHOBH IIPO
IIPUCYDKEHHs CTYIEeHS JIOKTOpa dinocodii», 3aTBEPILKEHOTO [ToctaHosoto Kabinety
Minictpis Yxpainu Big 12 cians 2022 p. Ne 44.

3n06ysad MapruHiok Bagnm Iroposut 3acilyroBy€ Ha IPUCY/KEHHS CTyTICHS
noktopa Ginocodil B ramysi 3HaHb 17 EnextpoHika Ta TeJleKOMYHIKalil 32
cnenianpHicTio 171 EnexkrpoHnika.

Od¢iuiiiHni OMOHEHT:
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