PELIEH3I5
Ha JKcepTalliifHy po6oTy
MaptuHioka Baguma Iroposuua
Ha TeMy «CucTeMa AMHAMI9HOT KOMYTaLlil TOIOJIOTI] COHSIYHMX TTaHENeH 3
BpaxyBaHHSM 0COOIHMBOCTEH XMapHOTO IIOKPHBY»,
MpejicTaBiieny Ha 3100y TTs CTyIIeHs JoKTopa dinocodii
B ranysi 3Hanb 17 EjekTpoHika Ta TeleKkoMyHiKallii
3a crienianpHicTio 171 EnexrpoHika

AKTyaJbHICTh TeMH JHCEPTAIIl.

PO3BUTOK €HEPreTHYHOTO CEKTOpPY YKpalHH XapaKTepu3yeThCs IIHMPOKHM
BIIPOBA/UKCHHAM BiJHOBJIIOBAHUX JpKepeldl €Heprii, 1o BigoOpaxkaeTbcs B OLIbII
LIHPOKOMY KOHTEKCTi HaliOHaIbHOI EHePreTH4HOI IIOJNITUKM Ta MIKHAPOMHUX
3000B’513aHb, SKI € YacTHHOK HemoAaBHO mpuiiHATOi EHepreTwdHoi cTparerii
Ykpainu. BHKOpUCTaHHS BiIHOBIIOBaHHUX JDKEpeN, OKpiM €KOJOri4HMX Iepesar,
100pe y3TOMKY€EThCS 3 KOHLENIIEI PO30CepelKeHo] reHepallii, BAKOPUCTAHHS SKOT
XapaKTepU3yEThCs PANOM 3Ha4HuX repesar. Cepell BITHOBIIOBaHUX JKEPEN eHeprii,
KJIIOYOBI IO3MIL] I10Cijja€ COHSYHA €HEepreTHKa, sika € OCOOIMBO aKTYyaabHOK IIPH
CTBOPEHHI ABTOHOMHUX CUCTEM €JIEKTPO>KHBIIEHHS IHAMBI Ty JTEHUX
nomorocnogapcts. [IpoTe BOHH XapakTEPHU3YIOTHCS PANOM HEHONIKIB, A0 SAKHX
BiTHOCATHCS 3aJI€XKHICTh BHXIAHOI TOTYXXHOCTI BiZi MOTOJHUX YMOB, a TaKOX €(EKT
YaCTKOBOIO 3aTIHEHHS, SIKMM BUHHMKAE uepe3 HePiBHOMIPHY ONPOMiHEHICTh IOBEPXHI
COHSYHOI MaHeNi, CIPUYWHAE HETOOTPUMAHHS €Heprii 1 MoXe IPU3BECTH J0
TIeperpiBy Ta HE3BOPOTHHX MOIIKOKEHb caMol MaHel.

Ha cyudacHoMy eTami [JOCHI/PKeHb HaMOINbIIMKM MOTEHLial JeMOHCTPYHOTH
aKTHBHI METOAM 3MEHIIECHHS BIUIMBY JAHOTO €QEKTy, CyTh SKHX IIOJATaE B
JUHAMIYHIH KOMyTalii MacHBY COHAYHHUX I[IaHENEeH 3a MEBHUM aIropHTMOM, IO
I03BOJIAE  3amoO0IrTH  IOIIKO/DKEHHIO COHSYHHX TaHelned 3 OJHOYAaCHOIO
MaKCHMI3alli€l0 BUXiTHOT ITOTY/KHOCTI 332 HaABHUX IIOTOJHHUX YMOB.

Taxkum ymHOM, Tema Auceprauifinol pobotu Maprunioka Bamguma Iroposuya,
IO IIPUCBSYEHA PO3poOLi CHUCTEMM AWHAMIYHOI KOMYyTallii TOMOJOrii COHSYHHX
nagene 3 ypaxyBaHHSIM XapaKTepUCTHK XMapHOIo INOKPHBY, € aKTYaIbHOIO.

Ouinka OGIPYHTOBAHOCTI HAYKOBHX pe3yJabTaTiB  Aucepramii, ix
JOCTOBIPHOCTI T2 HOBH3HH.

HayxoBa HOBHM3HA pe3yJbTaTiB JUCEPTALlifHOTO JOCHIUKEHHA IIONATae B
HacTyITHOMY:

$: Ha ocHOBI aHani3y eKBIBaJE€HTHOI CXEMM 3aMiIlleHHS COHAYHOI MaHeni
po3pobieHo 11 yJOCKOHANeHy MaTeMaTH4yHy MOJENb, IO IOKpally€ TOYHICTh
arpoKCUMallil BUXITHUX XapaKTepHUCTHK.



2 CTBOpeHOo crocib BU3HAYEHHS MapaMeTpiB po3poOiieHol yAO0CKOHAIEHO]
MOJieJli COHSMHOT MaHeNi Ha OCHOBI ouM(pPOBaHO! BOJIBT-aMIIEPHOI XapaKTEpUCTHUKH
Ta TaOJIMYHUX JAHUX COHAYHOI MaHernl.

3. Briepiie po3po6ieHo MeToj reHepanii 300paxxeHb XMapHOTO IOKDHBY
Ha OCHOBI aHalNli3y CIIEKTPaJIbHHX XapaKTEPUCTHK pealbHUX 300pakeHb XMap, IO
JI03BOJISIE BiATBOPIOBATH OCHOBHI 0COOIMBOCTI BUXITHHX 300paKeHb.

JlocToBipHicTs Ta OOTPYHTOBAHICTH OTPUMAHHX HAYKOBHX PpE3YNbTaTiB
3a6e3meuyeThesi BUKOPHUCTAHHSIM METOJIB JOCHIIKEHHS, SKi IPYHTYIOTbCS Ha
BUKOPHMCTAHHI Teopil 1HTErpalbHUX HEepeTBOPEHb, YMCEIbHMX METOIB BHPILIEHHS
TpaHCIEHIEHTHUX PIBHAHB, METO/IB perpeciiiHoro aHamisy, a TakoX pe3yabTaTaMH
eKCIIEPUMEHTAIBLHUX JIOCIIKEHD, IPOBeeHUX B cepejloumi Matlab Simulink.

Haykosi mocnimxenns Oymu BHKOHaHI 37100yBadeM Ha KadeApi eIeKTPOHHHX
npuctpoiB Ta cucrem KIII im. Irops Cikopchkoro B pamkax JAepXKOHOIKETHOI
NPUKJIaIHOI HayKoBO-moctigHoi poboti Ne 2314-n1 «CrcteMa eHeprosabesneueHHs
BHCOKOY4CTOTHHUX BEHTHJIBHO-IHIYKTOPHHUX OBUTYHIB JpoHa 3 0araroKoMipKOBHMH
TIEPETBOPIOBAYAMH 1 [IPOCTOPOBO-YACOBOIO MOy sALiero» (Ne mep:xaBHOI peecTpallii
0120U0102131) y BigmOBiAHOCTI [0 MNPIOPUTETHOIO TEMATHYHOIO HAIPAMKY
HAyYKOBHX [JOCHI[UKeHb 1 HAyKOBO-TEXHIYHHX po3pobok «EHepretvka Ta
€Heproe(heKTUBHICTE» 1111 KepiBHULTBOM JekaHa (akynsreTy enexrpoHiku KIII im.
Irops Cikopcbkoro, A.T.H, npod. Xyiikosa Banepis SkoBuya.

OTxe, B OHMcepTaliifHili poOOTI moOcTaB/ieHE HAYKOBE 3aBJaHHA IIOAJIBIIOrO
PO3BUTKY Teopil MOJENIOBaHHS XMapHOrO IIOKPHMBY JUIA CTBOPEHHS CHCTEMH
JMHAMIYHOT KOMYTallil COHSYHHMX MaHeliedl 3 ypaxyBaHHAM HEJIHIHHOCTI BOJBT-
aMIIEPHUX XapaKTEPUCTHK Ta MiJBUINEHHAM €()EKTHBHOCTI BUKOPHCTAHHSA COHSIYHOL
eHeprii BMKOHAHO IOBHICTIO, 3/100yBa4y MOBHOIO MIpOX OBOJIOJiB METOJOJIOTIEH
HAaYKOBOI TisUIBHOCTI.

Ouinka 3micTy qucepramii, il 3aBepmIeHicTs Ta JOTPHMAHHA NPHHIHIIB
akajeMi4HoOl 100po1ecHOCTI.

3a cBOiM 3MicTOM aucepraniiina pobora 3100yBaua MaprrHioka B. [. moBHicTio
Binmosimae Cranmapty BuInoi ocBiTH 3i cnemianbHocTi 171 EnektpoHika Ta
HaIpsAMKaM JOCJiDKEHb BiIIOBIAHO 10 OCBITHBOI Iporpamu EnexTpoHika.

Jucepraniitna poboTa € 3aBEpIICHOI0 HAyKOBOIO Ipalelo 1 CBIOUHTH IIPO
HasgBHICTH 0COOMCTOr0 BHeCKy 3m00yBaua y HayKoBUH HampsaMm «EHnepreruxa Ta
eHeproeeKTHUBHICTE.

Po3rnaHyBIIM 3BIT NOLIOHOCTI 3a pe3ysnbTaTaMH IEepeBIpKH JUcepTaliiHOl
po0OTH Ha TEKCTOBI CIIBIAJiHHSA, MOXHA 3POOMTH BHUCHOBOK, IO aucepraliiia
po6ora Maprunioka Baguma Iroposuya € pe3ynbTaToOM CaMOCTiHHHX DOCITIIXEHB
3100yBaya i He MiCTUTH eleMeHTiB danbeudikarii, komminsii, pabpukanii, mariary



Ta 3ano3uveHb. BukopucTani ifei, pe3ynbTaTH i TEKCTH IHIIMX aBTOPiB MAalOTh
HaJIe)KHI TOCHJIaHHS Ha BiJTIOBIIHE JKEPEIIO.

MoBa Ta cTH/Ib BHKJIAJAEHHS Pe3yJabTaTiB.

Hucepranilina po6oTa HamMcaHa YKpaiHCBKOIO MOBOO. IIpM BuKIaneHHi
MaTepialy BUKOPUCTOBY€EThCS 3aralbHOIPHHHSATA Ta Cy4acHa HAYKOBa TEPMiHOJIOTI.
3MicT aucepralii € qoOpe CTPYKTYpPOBAaHHM Ta IWIICHHM, po0OTa BifMOBimae TeMi
JOCIIDKEHE.

Jucepranis CklajaeTsCs 3 BCTYNY, YOTHPBOX PO3ALTIB, BHCHOBKIB, CIIHCKY
NiTepaTypH Ta J0AaTKiB. 3aranbHuil obcsr quceprailii 214 cTopiHOK.

Y BCTynmi mpoBefileHO  OOIPYyHTyBaHHS  aKTyalbHOCTI TeMH poboTH,
chopMyIbOBAHO METy Ta 3a[adi JOCHi[KeHHS, TaKOX HAaBeNEHO MPaKTHYHYy Ta
HAayKOBY HOBM3HY Pe3yJIbTaTiB AUCEpPTALIWHOT poGOTH.

Y mepuomMy posmini poOOTH HpoBefeHO aHalli3 HaABHUX METPHK Ta OCHOBHHX
[apaMeTpiB, SKi BHKOPHCTOBYIOTBCS VI OLIHKH NOTEHI{any COHSYHOI EeHeprii.
[IpoBeneHO OIS CydacHOro CTaHy pO3BHTKY TEXHOJIOTIH HAITiBIIPOBIIHMKOBHX
IEPETBOPIOBAYIB COHAYHOI €Heprii, a TakoXX 0COONMBOCTe iX eKCILTyaTallii B yMoBax
YacTKOBOI'O 3aTiHEHHs Ta METOJIB MiHiMi3alil HEraTHBHOrO BIUIMBY B MOJi6HUX
yMmoBax ekcmyaramii. [IpoBefeHO OIVSII HasSBHHX MAaTEMaTHYHHX Mozeiei
XMapHOro MOKpUBY. 3AIACHEHO KIacH(ikallilo Ta MOPIBHANBHHM aHali3 cy4acHHX
croco0iB reHepalii 306paXkeHb XMapHOTO IOKPHUBY 3 BHKOPHCTAHHSAM KOJLOPOBHX
Y MiB.

Y nOpyromy po3aini MpOBEJEHO aHai3 eKBIBAJIEHTHOI CXEMH 3aMillleHHS
COHSYHOI IlaHeJi Ta HABEAEHO OCHOBHI MaTeMaTH4HI BHpa3W, sKi ONUCYIOTH
po3pobiieHy yJOCKOHAJIEHy MOENbh COHSYHO! HaHesi. 3anponoHoBaHo [Ba crocobu
BH3HAYEHHs MapaMeTpiB JaHoi Mofemi, ski 6a3yloTbes Ha mepebopi 3HaYeHb
Koe(DilieHTIB 1JealbHOCTI Ta omopiB. B pgertamsx po3rIsHYTO 0CO6IMBOCTI
QITOPHTMIB  3allPONIOHOBAaHMX CIOCOOIB BH3HAYEHHS IMapaMeTpiB, HaBeIeHO
peKoMeHallii 1040 BHKOPUCTAHHS METONY penakcauii Ta BaroBux (yHKIiH, ki
3a6e31euyroTh 301XKHICTh YHCENPHUX METOAIB T2 HEOOXiJHY TOUHICTL anmpoKcHMaril
BOJIbT-aMIIEPHUX  XapaKTEPUCTHK Ta XapaKTePHUCTHK BHXIZHO! IOTYXKHOCTI.
ITpoBemeHO  MOpPIBHANBHUM  aHali3 3alpOIOHOBAHUX CHOCO0iB  BH3HAYEHHS
TapaMeTpiB MOJENi 3 CyYaCHMMH METOJaMH, INpelCTaBIeHUMH B JiTeparypi, Ha
npuknani constunux navenaedt KC200GT ta ST40.

Tpeti#t posain nprcBa4eHO po3poOlli MATEMAaTHYHO! MO XMapHOTO MOKPHBY.
3anpornoHOBaHa MOZIeNlb CTBOPEHa Ha OCHOBI aHANi3y CIEKTPalIbHHUX XapaKTEPUCTHK
peanbHMX 300pajkeHb PI3HUX THINB XMap i /03BOJISE IEHEPYBATH 300pakKeHHS
XMapHOTO MOKPHUBY, SKi BiITBOPIOIOTH OCHOBHI OCOOJIHBOCTI BHXiNHHX 300pa)eHb.
Po3po0neHo Ta onmcaHO MeTOJ BH3HAYEHHS INAPAMETPIB JAHOI MOJEN, SKHif
IDYHTYEThCS Ha BUKOPDHCTAHHI perpeciiHOro aHaiizy Ta METOLY TOJIOBHHX



KOMITIOHEHT. 3allpOllOHOBaHEe BHMKOPHUCTaHHS BaroBoi GYHKLil, L0 J03BOJIAE
CIPOCTHUTH aHaji3 BUXITHUX 300pa)keHb Ta 3MEHIIUTH BILUIMB €(PEKTy BUTIKaHHA
cnekTpy. IIpuBeaeHO IpUKIIA 3aCTOCYBaHHS MOJE1 sl BU3HAUEHHs [1apaMeTpiB Ha
OCHOBI JOCII/PKyBaHOTO 300paskeHHs xMapHoro noxkpuBy. HaBeneHo pesynbraté
MOPIBHAIBLHOTO aHai3y 3alpollOHOBAHOT MOJENI 3 &IrOPUTMOM CIIEKTPAaIbHOIO
CHHTE3y Ta MeTofoM Iepebopy. Pe3ynpTaTé HaHOTO TOPIBHSAHHS MiATBEPXKYIOThH
edekTHBHICTH po3pobieHoi Moaer.

Y deTBepTOMY pO3ALI IPOBEJIEHO KOMII'IOTEPHE MOMEIIOBAHHS BHXITHHUX
XapaKTepUCTHK MAacHBY COHSYHMX IaHelied y mporpamHoMy cepefoBumi Matlab
Simulink. Jlns MogenroBaHHS BuKopHcTOBYBanaca coHsyHa mnaHens KC200GT.
Po3po6iieHo Ta onucaHo CXeMHI MOJeNi HEKOMYTOBaHOI'0 Ta KOMYTOBAHOI'O MACHBIB
COHSYHMX TIaHeNiel, a TakoXX HaBeIeHO OcOOMMBOCTI IiX pO3paxyHKy Ta
BiKopucTaHHs. CTBOpPEHO CHCTEMy JWHAMIYHOI KOMYyTallii MacuBy COHSYHHX
ImaHesel, sika 3MiHIOE CTPYKTYpPY MacHBY B IpOIeCi MOZACIIOBAHHS, WO 3abe3nedye
MaKCHMAaJIbHY BUXIJHY MOTYXHICTh B YMOBaX 4acTKOBOro 3ariHeHHA. IIpoBeneHo
MOPIBHAJIBHUN  @Halli3 BHXIJHHUX XapaKTepUCTHK po3pobieHoi cHcTeMH 3
aHaJIOTIYHUMH XapaKTePUCTHKAMHU I HEKOMYTOBAaHOI'O MAacHBY COHAYHUX MaHENEH,
SIKMH [IPOJIEMOHCTPYBAB IPaBHIIBHICTh TEOPETHYHUX PO3PaxXyHKIB Ta e(PEeKTHBHICTDH
po3po0JIeHOT CHCTEMH JOHHaMi4HOI KOMYyTalll, a TaKoX 3alpOIIOHOBAHHX
MaTeMaTHYHUX MoJelleH.

HucepTaritina podoTta ohopmMiieHa BinnmoBifHo 10 BUMor Hakazy MOH Ykpainu
Big 12 ciuns 2017 p. Ne 40 «[Ipo 3aTBepaKeHHs1 BUMOT A0 O(QOPMIIEHHS AUCepTaLii».

OnpunioaHeHHs pe3yJbTAaTiB AncepTaniiiHol po6oTH.
HaykoBi pesyinbraTd jgucepranii BHCBITIeHI y 6 HaykoBHX myOmikarisx
3n00yBaua, cepej sSKUX: 4 CTATTi y HAayKOBHX BHJAHHIX, BKIIOUEHHX Ha JaTy

omyONiKyBaHHS O TIepeTiKy HayKoBUX (axOBUX BUIaHb Y KpaiHH.
Takox pesyneratd aucepraiii Oynu ampoboBaHi Ha 4 HaykoBHX (DaxoBHX

KOHGMEpEeHIIIsIX.

Y HaykoBux myOmikamisx 3q00yBada JOCTaTHbO SIKICHO Ipe/CTaBleHI
pe3ynpTaTH Horo aucepTauiiiHoro pociipkeHHd. IlopylneHs MpaBHi akaAeMiuyHOl
J100poYecHOCTI B JaHUX ITyOJiKalisax He BUABIIECHO.

TakuM YMHOM, HAyKOBI pe3yJIbTaTH OMKCaHi B IUCEpTalliiHii poOOTi MOBHICTIO
BHCBITJIEH] Y HayKOBUX myOutikanisax 3700yBaya.

Henousikn Ta 3ayBaskeHHs A0 AUcepTaLiiiHOI poOOTH.

3aranom pguceprainiiiHa pobora MaptuHioka Bamuma Iroposuya 3a cBOIM
3MICTOM Bimmosimae 3asHaueniii cmemiampHOCcTI 171 Enektponika, ofHaK He €
BiIbHOIO BiJ IIEBHHUX HEJNOJIKiB, TOMY MOXHA 3pOOMTH TaKi 3ayBaKeHHS:



1. V nepelniky CKOpOYEeHb CKOPOUEHHs CJIiJl HAaBOJUTH y andaBiTHOMY HMOPAIKY,
AHTJIOMOBHI CKOPOYEHHS MOBHHHI MaTH YKpaTHCHKUH MepeKa.

2. B TekcTi pucepralii 6arato ¢hopMys He 3aBEpLIYIOTHCS 3HAKOM ITYHKTYAaLii.
Skuo popmyiia 3aBeplry€e pedeHHs, 3a GopMyIIOr0 CIIil CTABUTH Kpariky.

3. Ha3Bu Tabmuns (Hanpukiam, Tadu. 2.1, Tabmn. 2.2) cimif BUpIBHIOBATH 3a JIIBUM
KpaeM.

4. Ha pwuc. 3.1-3.5, puc. 3.8-3.11, puc. 3.13-3.14, puc. 3.17-3.18, puc. 4.10 crnixn
HaBeCTH OJMHUII BUMIpIOBaHHS BeJNMYMH B310BXK ocedl X Ta Y, a TaKoX MOSCHUTH,
YoMy 3HA4eHHs B3JI0BXK oceil X Ta Y oOMexeH1 1 SKUM caMe YHCIIOM.

BBaxaro, 1110 BHCJIOBIIEHI 3ayBa)K€HHsSI HE € BU3HAYAIbHUMM 1 HE 3MEHIIYIOTh
3arajibHy HayKOBY HOBHM3HY Ta MPAKTHYHY 3HaYMMICTh Pe3yIbTaTiB Ta He BILUTUBAIOTH
Ha MO3UTUBHY OLIHKY AUCEpTaLiiHOI poOOTH.

BucHOBOK npo aucepTaniiny pobory.

BBaxkaro, 1o aucepTaniifHa pobora 3m00yBaua cTymeHs OokTopa dinocodii
Maptunioka Banuma Iroposuua Ha Temy «CucremMa JUHAMIYHOI KOMyTalii Tonosorii
COHSYHUX MaHeNel 3 BpaXyBaHHAM O0COOJIMBOCTEH XMapHOro MOKPHUBY» BUKOHAHA Ha
BUCOKOMY HayKOBOMY PiBHi, He MOPYIIy€e NPUHLMIIIB aKajeMiuHoi gobpouecHocTi Ta
€ 3aKiHYeHMM HAYKOBHMM OOCIHIIDKEHHSIM, CYKYITHICTh TEOPETHYHHX Ta IMPaKTHIHUX
pe3yJIbTaTiB SIKOI'O PO3B'A3y€ HAayKOBE 3aBNAHHs, IO Mae iCTOTHE 3HAYEHHs IS
ranysi 17 EnexkTpoHika Ta TenekoMyHikamii. luceprariiina poborta 3a akTyalbHICTIO,
NpPaKTHYHOIO I[iHHICTIO Ta HayKOBOIO HOBH3HOIO IIOBHICTIO BIJIOBiZa€ BHUMOraM
YUHHOTO 3aKOHOJAaBCTBA YKpaiHu, mio nepenbaueHi B n. 6-9 «Ilopsaaky
IpHUCY/DKeHHS CTyIeHs JMAokTopa inocodii Ta CKAacyBaHHSA pillleHHS pa3oBoOl
crielianizoBaHol BYEHOI paad 3aKialy BHIIOI OCBITH, HAayKOBOI YCTaHOBH IIPO
IPUCYKEHHS CTYTIeHs HokTopa dinocodii», 3atBepmxeHoro [loctanoBoro Kabinety
MinicTpiB Ykpainu Big 12 ciuas 2022 p. Ne 44.

3n06yBau MaptuHiok Bagum IropoBuu 3aciiyroBye Ha TpHUCYMXEHHS CTYIEHS
nokropa Ginocodii B ramysi 3HaHp 17 EnexTpoHika Ta TeJeKOMYyHIKalil 3a
cnenianbHicTio 171 EnexkrpoHnika.

Peuensenr:

JoueHT Kadenpu
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€NIEKTPOHHUX CUCTEM
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