BIATI'YK
odiliifHOr0 OMOHEHTa Ha AucepTaliiiny podoty bocak Auapis BacunsoBuya

Ha TeMy «OnTuMizanisa KepyBaHHSA 3apSAHAMH CTAHIIAMHA €JIeKTPOMOOIJIIB B
peajibHOMY 4aci HA OCHOBI HEYITKOI JIOTIKM B YMOBaX 00Me:KeHOr 0
€JIeKTPONOCTAYAHHSY,

MIPEACTABIICHY Ha 3I00YTTS CTymeHs AokTopa dimocodii
B raiy3i 3Hanb 14 Enexktpudna iHxeHepis
3a criemianbHicTIO 141 Enektpoeneprerrka, e1eKTpOTeXHIKa Ta eIEKTPOMEXaH1Ka

AKTYaJIbHICTh TEMH AHCEPTALii.

CranoM Ha cpOrofHi B VYKpaiHi BIIOYBA€TbCS PO3IIMPEHHS MEpPEexi
CJICKTPO3apSIIHUX CTaHIIM Ta 30UIbIICHHS HAaBaHTAXCHHS HA EHEPrOCUCTEMY.
Bunukae aktyaibHa HEOOXITHICTH BIPOBAXKCHHsS 3aCO0IB KEpyBaHHS MPOIECOM
3apAJKAHHS  €JIEKTPOMOOUIIB NP  OOMEXKEHHX TOTYKHOCTSIX EHEpreTU4HOI
1H(PACTPYKTYypH Ta OOMEKEHOMY EJIEKTPOIIOCTA4YaHHI E€JIEKTPO3apsAHUX CTAHIIIN.
BaxnuBicTh po3poOKH METOAY VYIPABIIHHS €JIEKTPO3apSAIHUMU CTaHUISIMA B
peaqbHOMY Yacl MiAKPECTIOEThCS OCHOBHUMH MPUHIUIIAMU MIIKIIOYEHHS 3apsTHUX
CTaHII# J10 Mepexi Ta TOTpeOOo0 B MPAaBWIbHIM YEproBOCTI 3apsKaHHS
enexkTpomoOuUTiB. Came TOMy JuMcepTalliiHe JociikeHHs bocaka  Awnapis
BacuiiboBuua € akmyanvrum.

VY auceprauiiiHOMy —JOCHII)KEHHI pO3pOOJEHUN  alropuT™M  3apsiIKaHHS
€JIEKTPOMOOUTIB MIPU OOMEXKEHIM MOTYKHOCT1 3apsiAHOI CTaHIlii, o 0a3yeThcs Ha
Koe(illieHT1 3apsKaHHSA. 3alporoHOBaHA CHUCTEMa 3a0e3nedye ONTUMAaJIbHUM
KOHTPOJIb HaJ TMpPOLIECOM 3apsAAKH UUIAXOM TPU3HAYEHHS BaroBOTO 1HJEKCY
3apsAJKAHHS U1 KOXKHOTO TIIKII0OYEHOTO TPAHCIOPTHOTO 3aco0y. OnTuMizaiiiiHuii
KPOK JIONIOMAara€ 3HU3UTH BUTPATH HA €JIEKTPOEHEPTii0 Ta 3aJ0BOJBHUTHU IOIMUT HA
3apANKY  €JIEKTPOMOOUIsT 0e3 TOopyIIeHHS OOMeXeHb Mepexi. PesynbraTtu
KOMIT'FOTEPHOTO  MOJIEJIOBAHHSA MIATBEPKYIOTh €(QEKTHUBHICTh METOAY, SKHU
J0O3BOJISIE  3apsKATh  €JEKTPOMOOLIl  BIAMOBIAHO JIO 3alUTy pIBHSA  3apsay
aKyMyJiITopa Maibke Uil BCIX MIIKIIOYEHUX TPAHCHOPTHUX 3aco0iB, CHPUSIOUU
3MEHIIEHHIO BUTpaT MiJ] 4Yac MIKOBUX HaBaHTaXEHb EJEKTPUYHOI MeEpexl Ta
MepPeBaHTAXKEHb.

Ouninka OOrpyHTOBAHOCTI HAYKOBHX pe3yJbTaTiB  aucepramii, ix
JOCTOBIPHOCTI TA HOBU3HHU.

Haykosea Hosusna pe3ynpTaTiB JUCEPTALIHHOTO JOCHIIKEHHSI MOJsIrae B
HACTYITHOMY:

1. Brnepme po3poOjieHO HOBY MOJIeNb ONTHUMI3AIl KEpyBaHHS 3apsIHUMU

CTaHIISIMA B peaJIbHOMY 4aci, 110 BIIPI3HAETHCS BiJ HAasBHUX MOJEIICH THUM,

10 JI03BOJISIE IOCTABUTH O1JIbIIIe €HEpTii 70 OaTapeit eIeKTPOMOOITIB MpU THX



caMuX OOMEXEHHSIX CIMOXXMBAaHHS HAa MICII MIAKIIOUEHHS EJIEKTPO3apsIHUX
CTaHIMIH.

2. Po3po0sieHO METOIMKY E€KCIEPTHOI CHCTEMH TPIOPUTETHOTO 3apsKaHHS Ha
OCHOBI HEYITKOi JIOTIKM Ta BIEpIIE pPEealli30BaHO IF0 CHCTEMY KEpyBaHHS Ha
MiKpokoHTpoJiepl matu Arduino Mega 2560.

3. Po3pobiieno imiTariitHy Mojenh Ta TMPOBEACHO MOJCITIOBAHHS TIPOIECY
KEpOBaHOI 3apsA/KU 3 BUKOPHUCTAHHAM PO3POOJICHOTO MeToay A poOOTH B
peaJlbHOMY 4Yaci B YMOBaxX OOMEXEHOTrO €JIEKTPOTOCTa4YaHHS B CEPEAOBHUIII
Matlab. Ile m03BOJIMIO BCTAaHOBUTH, IO PO3pOOJIEHWUN MeToa 3abe3redye
ONTUMAJIbHE PO3MOAUICHHS 3apsSaHOI MOTYKHOCTI MK €JIEKTPOMOOUIIMU 3
ypaxyBaHHSIM  OOMEXEHb  Mepeki  Ta  IHAUBIAyaIbHUX  TOTpPEO.

llpakmuune 3nauenusi pe3yJbTaTIB JUCEPTALINHOTO JTOCHIKCHHS MOJSIrae B
HACTYITHOMY:

1. Po3pobiieHO cucTteMy KepyBaHHS €JEKTPO3apsJIHUMH CTaHLISIMH B
peaqbHOMY 4Yaci, 3aCHOBaHYy Ha HEUITKIA JIOTII[l Ta ONTUMI3allii I1JIOBOI
byHKIIT, TP YMOBaX 0OMEKEHOTO €JIEKTPONOCTaYaHHSI.

2. IlinTBepmxeHo edEeKTUBHICTh pOOOTH  3alpPONOHOBAHOI CUCTEMHU B
pealbHOMY Yaci MOPIBHSHO 3 IHIIUMH QJITOPUTMAMH, 110 0a3ylOThCs Ha
IUTAaHYBaHHI Ta IIEHTPaJi30BaHOMY YIpaBiiHHI. Takok BCTAHOBJIEHO, IO
3aIPONOHOBAHUIN METO/ BIAMOBIA€ HAKIIAJEHUM OOMEXEHHM 1 3a0e3neuye
HaJIeKHE 3aps/IPKaHHS €JIEKTPOMOOLTIB B KOHTEKCTI PO3POOJIEHOT CUCTEMHU.

3. Peanmizaiisa cucteMu BUKOHaHa Ha MIKpokoHTpojepi Arduino Mega 2560, a
TAKOX  3alpOTNOHOBAHO CXEeMy HOro TMIAKIIOYEHHS [0  HasBHOI
€JIEKTPO3apsIIHOT CTAHII1.

PesynbraTti poOOTH BIPOBAIHKEHO B OCBITHIHN Tpoliec kadeapu ABToMaTH3AIl1
EJIEKTPOTEXHIYHUX Ta MEXAaTPOHHUX KOMILIEKCIB Ta BUKOPUCTOBYIOTHCS B OCBITHIX
KOMITOHEHTaX OCBITHBO-NPO(ECIHOI MpOrpamMu MiJArOTOBKK OakajgaBpiB Ta MaricTpis
«|HXKUHIPUHT IHTENEKTYyalbHUX €JIEKTPOTEXHIYHUX T4 MEXATPOHHUX KOMILJIEKCIBY 32
cnenianpHicTIO 141 — EnekTpoeHepreTrka, elIeKTpOTEXHIKA Ta €JIEKTPOMEXaHIKa» a
came: JUCHHIUIIHA «|HXUHIPUHT EJIEKTPOTEXHIYHUX Ta MEXATPOHHUX KOMILJIEKCIBY,
«ABTOMaTH30BaHUI €JIEKTPOIPUBOJ] MAIIIHH 1 YCTAHOBOK.

JIOCTOBIpHICTb ~ HAyKOBHX  pe3YyJbTAaTiB  MIITBEPIKYETHCS  MPAKTHUHOIO
peanizali€ro 3amponoHOBAHOTO METOJY, & TAKOK YOTUPMa J0JIaTKaMH, IO MICTSTh B
co01 BUXI1JHI JJaH1 Ta HEOCHOBHI Pe3yJIbTaTH JOCII1IKCHHS.

Otrxe, B aucepTaliiiHiii poOOTI MOCTAaBJICHE HAYKOBE 3aBJaHHS BUKOHAHO
MOBHICTIO, 3/100yBa4 MOBHOIO MIPOI0 OBOJIOJIIB METOJI0JIOT1€0 HAYKOBOI JIISUTBHOCTI.

Ouinka 3MicTy aucepraiii, ii 3aBepuIeHICT, Ta JOTPUMAHHS NPUHIUIIB
aKajeMivHOI 100pOY€eCHOCTI.



3a cBoiM 3MicTOM JAMcepTaliiiHa pobota 3m00yBaua bocaka AHapis
BacunpoBuua noBHicTio Bianosinae CTaHnapTy BHUINOI OCBITH 31 cnemianbHocTi 141
Enexktpoenepretuka, eNEeKTpPOTEXHIKA Ta €JEKTpOMEXaHika Ta HampsMKaM
JOCHI[UKeHb  BIAMOBIAHO 110  OCBiTHROI  mporpamu  «EnekrpoenepreTuka,
eJIEKTPOTEXHIKA Ta €JIEKTPOMEXaHIKay.

HMuceprartiiiftHa po6oTa € 3aBepIICHOI0 HAyKOBOK IIpalleld 1 CBIAYHUTH IIPO

HasIBHICTh OCOOMCTOrO BHECKY 3700yBaya y HaykoBui HampsiM Enepretuka Ta
eHeproe()eKTHUBHICTb.

[Ticas anamizy 3BITY HpO MOJIOHICTD, SIKMI BKJIIOYAB MEPEBIPKY AUCEPTAIIHHOT
poOOTH Ha BHIAJKKA TEKCTOBOTO CIIBMAJIHHSA, MOXHAa 3pOOMTH BHCHOBOK, IO
JOCTIKEHHS, TIPE/ICTaBICHE Y JUCEpPTaAlliiHIN poOOTI, € pe3yabTaTOM CaMOCTIHHUX
3yCHUJIb aBTOpa 1 HE MICTUTh O3HaK ¢anbcudikarii, KoMmmisaiii, ¢padpukaiii, miariaty
a00 HECAaHKI[IOHOBAaHOTO BUKOPUCTAHHS 1JIeH, pe3ynbTaTiB ab0 TEKCTIB 1HIIMX
aBTOpiB. Bci BUKOpHUCTaH1 KOHIEMIIT, pe3yIbTaTH 1 TEKCTH 1HIIKUX aBTOPIB HATIEC)KHUM
YUHOM BiJ3HAa4Y€H1 MOCUJIAHHIMHM Ha X JpKepera.

MoBa Ta cTH/Ib BUKJIAeHHS Pe3yJabTaTiB

HucepramiitHa po60Ta HanmMcaHa YKpaiHChKOIO MOBOKO. BUKiIajeHHs maTepiaiy
MOXJIMBO  OXapaKTEepU3yBaTH JIOTIYHICTIO TMOJAHHS HAa 3MICTOBHOMY Ta
dakronoriyuHoMy piBHsX. Jluceprallis HamuMcaHa HAYKOBUM CTHJIEM MOBIICHHS, B
TEKCT1 3aCTOCOBYIOTHCS 3aralIbHONPUUHATHI TEPMIHH 1 CKOPOUYEHHS, YC1 CKOPOUYCHHS
HaBe/ICHI B ME€PEIIIKY YMOBHUX MO3HAYEHb.

Jlucepraliisi CKIaJa€eTbCsl 3 aHOTAIlll, 3MICTY, MEPENTiKy YMOBHHMX IO3HAUY€Hb,
OCHOBHOI YaCTHHH, 110 MICTUTh 4 pO3MIIM Ta BUCHOBKH, CIHCKY JiTepaTypu Ta 4
N0JIaTKiB. 3arajabHuil o0cAar auceprauii — 146 CTOpIHOK.

B anortauii HaBeneHO CTPYKTypy JaucepTalii, OCHOBHI BHCHOBKHM, METYy Ta
3aBAaHHS JOCIIIPKEHHS Ta HAYKOBHM TOpOOOK 3100yBayva.

VY mepmomMy po3niii JOCHIKEHO PUHOK e€IeKTpoMoOuTiB B Ykpaini. OCHOBHI
IMPUHITAIIN TT1IKTFIOYEHHS 3apsTHUX CTAHIIN 10 Mepexki Ta HEOOX1AHICTh MPaBUIIBHOI
YeproBOCTI 3aps/DKaHHA EJIEKTPOMOOUTIB MiJKPECIIOITh BaXKIIUBICTh PO3POOKH
METOJTy YIPABIIiHHSA €IEKTPO3aPSAHUMH CTAHIISIMU B peadbHOMY Yaci. CIpUsSTIMBUM
HAMPSIMKOM IS PO3POOKH TaKOTO METOAY BBa)KAE€THCS BUKOPUCTAHHS MPUHIIUIIB Ta
IpOLEIyp HEUITKOI JOTIKH.

VY npyromy po3aini BU3HAUEHO BXIJAHI TapameTpu [JIsi CUCTEM KepyBaHHS
EJICKTPO3APSIIHUMH CTAHITISIMH, BKJIFOYAIOYM KPHUBI 3MIH TOTYXXHOCTI CIIOKHBAHHSI
MiJ 9ac 3aps/pKaHHs, HAIpyrd Ta CTPyMy, SKi 3ajeXaTh BiJ PIBHA 3apsKCHHS
aKyMyJsiTopa 1 4acy IMOBHOTO 3apsny. EKcneprMeHTanbHI JaHl MpOLecy 3apsiaKu
BUKOPHCTOBYIOTHCSl ISl CTBOPEHHS BUXIIHUX JaHUX, IO CTalOTh OCHOBOIO JIs
(GyHKIIA HaAJIEKHOCTI METOAY KepyBaHHS 1 (OpMYBaHHS MNPOPUIIO 3apsKaHHS
eJleKTpoMoOLTs B cepenoBuiii Matlab/Simulink.



VY TperbomMy pPO3AUTI JAOCTIIHKEHO, MO TMO3UIli Ta METOAU HEYITKOi JIOTIKU €
HAWOUIBII BIAMOBIAHUMH MaTE€MaTHYHUMHU 1HCTpyMEHTaMu. J[1s BHU3HAYEHHSA
PIOPUTETHOCTI BUKOPUCTOBYETHCSI BArOBUM 1HACKC 3apsiPKaHHs, IKUIl 0a3yeThCsl Ha
dyHKISIX HanexkHocTi. OnTuMmizaliiiHa YacTUHA METOJy IPYHTYEThCS Ha
rpaBiTalliftHOMY METO/Ii. 3alpOTIOHOBAHUN AJITOPUTM TPALIOE B PEaIbHOMY 4acl Ta
BpaxoBye OOMEXEHHS SIK MEPEKi, TaK 1 IHTEPECH BJIACHUKIB TPAHCIIOPTHUX 3acO0iB
pu 0OMEKEeH1H MOTYKHOCT1 €IeKTPOCIIOKUBAHHS.

Y oMy X YETBEPTOMY PO3/iJil ONMHUCAHO MPOLEAYPY BIPOBAIKEHHS HEUITKOTO
KOHTpoOJIepa B Tpolec 3apsypkanHs. lle mae MOXIHMBICTH OIIHUTH ONTUMAJBHI
napaMeTpy, HEBH3HAYCHOCTI Ta HEIIHIMHOCTI CUCTeMHM 0e€3 MaTreMaTUYHOI MOJEi.
Hapernri, mokazaHo MoJeNtOBaHHS Ta peaiizalilo Ha MIKPOKOHTPOJIEpl Ha IUIaTi
Arduino Mega 2560 st mepeBipKu JI€BOCTI 3alPONOHOBAHOI METO0JIOTI1, a TaKOXK
TECOPETUYHUX Ta EKCIIEPUMEHTAIILHUX PE3yIbTaTIB.

JleTanbHi BUCHOBKM HABEJEHI MMICIIA KOKHOTO PO3JLTY, a 3arajibHi BUCHOBKU —
MICJISI YETBEPTOrO PO3ILITY.

VY nopatkax HaBeneHi HaOip (¢azi-npaBuwil MOOYAOBAaHOI HEUITKOI CHUCTEMH,
JICTUHT MPOTrpamMH MOJIEIIOBAHHS KOHTPOJIO 3apsyikaHHs, Kox HewiTkoi joriku Ha
C++, mo OyB 3aBaHTa)keHUH Ha T1aTy Arduino a Tako akT BIPOBAHKEHHS.

Huceprartiitna podoTta oopmieHa BiANOBIIHO 10 BuMmor Hakasy MOH VYkpainu
Bia 12 ciuns 2017 p. Ne 40 «IIpo 3aTBepakeHHs BUMOT A0 0(OPMIICHHS JUCepTalii».

OnpuwiaHeHHs pe3yJIbTATIB JUCePTALiHHOI po00oTH

HaykoBi pesynbTaTé amcepraniii BHUCBITIAEHI y 6 HayKOBUX MyOJiKaiisax
3n100yBava, cepell SIKMX: 2 CTAaTTl y HAyKOBHX BUIAHHSIX, BKJIOYEHMX Ha JaTy
omyOiKyBaHHA [0 MepeNiKy HayKoBUX (haxoBUX BHAAHb YKpaiHu; | crarrs y
MeploIMYHOMY HayKOBOMY BHUJAaHHI, MPOIHAEKCOBAHOMY Yy 0a3l JaHuUX Scopus, Ta
BIJIHECEHOTO 0 nepioro kBapTuio Q1.

AmnpoOamist  gucepramii  MIATBEPAXKYEThCA 3 HAYKOBUMH  (DaxOBUMU
KOH(DEpEHITIIMH.

[Ty6mikamii 3700yBaya BUKOHAHI HAa BHMCOKOMY HayKOBOMY piBHI, (akTiB
MOPYIISHHS. TPUHIMUITIB aKageMidHoi J00podecHOCTI He BuUsABIeHO. (OCHOBHI
pe3yabTaTh JOCHIKEHHS, 10 BiJIOOpakaroTh OCOOMCTHH BHECOK 3700yBaua,
MOBHICTIO B1IOOpa)KEH1 B HACTYIHUX 4 pO3AlIax AUCEPTallii, a HEOCHOBHI pe3yJbTaTh
— IOCTaTHBO MPO30PO OMHUCaHi y 4 1oJaTKaX.

Takum 4MHOM, HAYKOBI pe3yJbTaTH OMHUCAHI B IUCEPTALiiHIA poOOTI TOBHICTIO
BUCBITJICH] Y HAYKOBHUX ITyOJIiKaIlisX 3100yBaya.

Hepnoniku Ta 3ayBa:keHHs 10 AMCePTALIHHOI po0OTH.

1. MonentoBaHHsI Ta TOPIBHSHHS 3alpONOHOBAHOTO METOAY 3apsKaHHs
MOPIBHIOETHCSA 3 IHIIUMHU METOJIaMU KOHTPOJIIO 3aps/KaHHS B peaibHOMY
yaci: 0e3 0OMeXeHb 31 CTOPOHHU MEPeXi Ta 3BUYaHUM KEPOBAHUM METOJIOM
3apsipKaHHA 3 00MekeHHsIMU. [IpoTe He MOPIBHAHO 3 BXKE PO3TIISTHYTHM Y



AucepTallii METOJOM KepyBaHHSM 3 BHpILIEHHSM ONTHMi3auiiHOI 3axadi
(MpOrHO3yBaHHAM).

2. Jlocnijxeno po6oTy ONTHMI30BaHOrO METOAY 3apsiaHHs Ha ruiati Arduino
nigkaroyeHoi go [1K 3 Momesmmo 3apsiaHoi cTaHLil, MpOTe He MepeBipeHo Ha
peasnbHiil 3apsiHIN CTaHLIi B €JeKTPOMeEpexKi.

3. Ilpu po3paxyHKY eHepreTuuHol edeKTUBHOCTI A0UIbHO Oy0 6 posrnsaatu
Ta po3pi3HATH BenuumHu MuTTeBoro KK/ K ¢yHKUis 4vacy Ta
inrerpasbHoro KK/I, o xapakrepusye BeCb NpOLIEC 3apsiyKaHHs.

BBaxalo, 110 BHCIIOBJIeHI 3ayBa)KeHHS He € BU3HAYaJbHMMH | He 3MEHLIYIOTb
3arajibHy HayKOBY HOBH3HY Ta MPaKTHYHY 3HaYMMICTh pe3yJibTaTiB Ta He BIJIMBAIOTh
Ha MO3MTUBHY OLIIHKY AHCepTaliiHOl pOOOTH.

BucHoBoK npo auceprauifiny poborty

BBaxaro, uio auceprauiiHa poOoTa 3100yBaya CTyneHs JOKTopa ¢inocodil
bocaka Amnzpis BacunboBuya Ha Ttemy «OnTumizalis KepyBaHHsS 3apsIHUMH
CTaHLISIMU €JIEKTPOMOOLIIB B peajpHOMY 4Yacl Ha OCHOBI HEUITKOI JIOTIKH B YMOBaXx
OOMEXEHOr0 €JIEKTPONOCTa4YaHHA» BHKOHAaHa Ha BHCOKOMY HayKOBOMY piBHI, He
TNOpYyLLy€ MPHHUMIIB aKaJeMi4HOi J0OpOYECHOCTI Ta € 3aKIHYEHHM HayKOBHUM
JOCJH/DKEHHSIM, CYKYMNHICTb TEOPETHUHHUX Ta [MpPaKTHYHHUX pe3yJbTaTiB SKOro
pO3B's3y€ HayKOBE 3aBlaHH$, IO Ma€ iCTOTHE 3Ha4YeHHs Ans ranysi 14 Enextpuuna
ixeHepist. JluceprauiiiHa poboTa 3a aKTyaslbHICTIO, MPAKTUYHOK LIHHICTIO Ta
HayKOBOIO HOBH3HOIO IIOBHICTIO BiANOBiZa€ BHMOraM YHHHOTO 3aKOHOJAaBCTBa
Ykpainu, wo nepeadaveHi B 1.6 — 9 «llopsiaky npucy/KeHHsI CTyIeHs JOKTopa
dbutocodii Ta ckacyBaHHs pillIEeHHsS] pa30BOi Creuiali3oBaHO! BYEHOI paau 3akjiamy
BHMILOT OCBITH, HAyKOBOI YCTaHOBHU PO NPHUCY/DKEHHS CTYyMeHs JoKTopa dinocodii»,
3aTBepakeHoro IlocranoBoro Kabinety MiHicTpiB Ykpainu Bia 12 ciuns 2022 p. Ne
44,

3n06yBau bocak Anzpiii BacmiiboBHY 3aciyroBy€ Ha MPUCY/DKEHHS CTYIIEHS
aokrTopa ¢inocodii B ranysi 3uanb 14 Esexrpuuna ivxeHepis 3a crnieuianbHictio 141
EnextpoeHepreTuka, eJeKTpoTexHiKa Ta eJIeKTpoMeXaHiKa.

Odiuniiinnii ononenr:

FOJI.H.C. BIIZITY €JeKTPOXHUBJIEHHS TEXHOJIOTIYHUX CUCTEM

Inctutyty enekrpoarnamiku HAH Ykpaiuw,

JIOKTOp TEXHIUHMX HayK,

CTapLUMHA HayKOBHH CriBpOOITHUK Onekcanap INOJOJILLIEB
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