
PEI(EH3UI 

Ha ,D;HCepTa:U:iHHy po6oTy 

Ky3nKa PocTHCJiaea-Ieaua BaJiepiiioeuqa 

«CHHTe3 eHeproq>OpM)'IOqoro KepyBaHIDI eneKTpOTexHil.lHHMH KOMirneKCaMH 

i3 3aCTocyBaHH.SIM ,neKOMil03H:U:iY», 

npe,ncTaBneHoY Ha 3,no6yrr.S1 HayKoBoro cryneH.SI ,noKTopa q>inococpiY 

B rany3i 3HaHb 14 «EneKTpHqHa imKeHepi.SI» 

3a cne:u:ianbHicTIO 141 «EneKTPOeHepreTHKa, eneKTPOTexHiKa Ta eneKTPOMexaHiKa» 

AKTYaJibHiCTb TCMH i:.ucepTa1.d1. O,nHiE:IO i3 nepeBar KepyBaHIDI Ha OCHOBi 

naCHBHOCTl € 3a6e3neqeHID1 aCHMilTOTHqHol CTiii:KOCTi CHHTe30BaHOl CHCTeMH 

KepyBaHH.SI. y 6araTbOX po6oTax Bi,no6pa)KeHO ,no:u:inhHiCTb Yx 3aCTocyBaHIDI ,D;n.SI 

6araTbOX eneKTPOTexHiqHHX KOMnneKciB, 30KpeMa, y cq>epax Bi.D;HOBnIOBaHOl 

eHepreTHKH Ta eneKTPOMo6inbHOCTi. Teopi.SI CHHTe3y CHCTeM KepyBaHH.SI Ha OCHOBi 

eHepreTHl.lHHX ni,nxo,niB ,D;n.SI TaKHX CHCTeM € B)Ke ,nocTaTHbO pO3BHttyTOIO, o,nHaK, 

no,nanbIIIHH pO3BHTOK BHMarae Yx 3aCTOCyBaHIDI ,no CHCTeM ,D;OCHTb CKna,D;HOl 

CTPYKTYPH, ~o npH3BO.D;HTb ,no ni,nBH~eHIDI po3MipttocTi Yx MaTeMaTHqHHX Mo,neneit:. 

CKna,nHiCTb 3a,D;al.li CHHTe3y CHCTeMH KepyBaHIDI npH :U:bOM)' TaKO)I( ni,nBHIIzyCTbC.SI. 

TeMaTHKa ,nHcepTa:u;iHttoY po6oTH, npHCB.SiqettoY 3acTocyBaHHIO ,neKOMIT03H:U:iY ,nn.SI 

TaKHX 6araTOKOMilOHeHTHHX CHCTeM ,D;03BOAA€ cnpOCTHTH 3a,naqy CTPYKTYPHOro 

CHHTe3y i e, Bi,nnoBi.D;HO, aKryanbHOIO. 

3B'SJ30K TCMH i:.ucepTaQii 3 uayKOBHMH nporpaMaMu, DJiaHaMH i TeMaMH. 

TeMa ,nHcepTa:u;iHHOl po60TH Bi,nnoBi,nae HayKOBOM)' Hanp.SIM)' Kacpe,npH 

' . eneKTPOMeXaTPOHlKH Ta KOMil IOTepH3OBaHHX eneKTpoMeXaHll.lHHX CHCTeM 

Ha:u:iottanbHoro yttiBepcHTery «IlbBiBCbKa noniTeXHiKa» «CTBopeHIDI cne:u:ianbHHX 

MlKponpo:u:ecopHHX I KOMil'IOTepHHX CHCTeM KepyBaHIDI». )l;ocni,n)KeHIDI 

npOBO,D;HnHCb Bi,nnoBi.D;HO ,no HayKOBoro Hanp.SIMKY ,nocm,n)KeHb, nepe,n6aqeHHX 

)l;ep)KaBHOIO HayKOBO-TexmqHOIO nporpaMOIO «EHeproecpeKTHBHi Ta 

pecypco36epira10l.li TeXHOnoriY reHepyBaHIDI, nepeTBOpeHIDI Ta BHKOpHCTaHIDI 

ettepriY». 



OniuKa o6rpyuTOB3HOCTi uayK0BHX pe3yJILTaTiB ,IJ;HCepTaQii, ix 

,IJ;OCTOBipuocTi Ta H0BH3HH. 

Pe3yJibTan1 ~HcepTauiiiHoro ~OCJii~)KeHIDI MalOTb O3HaKH HayKOBOl HOBH3HH. 

3oKpeMa, BHKOpHCTaHIDI MeTo~iB ~eKOMII03HI.J.ii ~03BOJIHJIO crrpOCTHTH 3a~a-qy 

CTPYKTYpHoro CHHTe3y Ha rrpHKJI~i cKrra~HHX erreKTPOTexHiqHHX cHcTeM, mo c 

pO3BIITKOM Teopii KepyBaHIDI Ha OCHOBi eHepreTHqHHX rri~o~iB. 

3acTocyBaHIDI CTPYKTypHoi ~eKOMII03HI.J.ii ~o eHeproreHepy10qoi cHcTeMH 3 

Bi~HOBJIIOBaHHMH ~)KepeJiaMH eHeprii ~O3BOJIHJIO CHHTe3yBaTH CHCTeMH KepyBaHHH 

~AA KO)KHOI i3 CHCTeM, Ha xKi CTPYKTYPH0 ~eK0MII0H0BaHo 3aranhtty cHcTeMY, 

3a6e3rreqHBIIIH rrpH I.J.b0MY rrpH6JIH3HO TaKi )K II0Ka3HHKH HKOCTi, mo i rrpH CHHTe3i 

CHCTeMH KepyBaHIDI ~AA IIOBHOI CIICTeMH rrp11 3MeHIIIeHHi CKJia~HOCTi 3a~aqi CIIHTe3y. 

3acTocyBaHIDI pe)KHMHOi ~eKOMII0311I.J.ii ~o CIICTeMII THf0Boro eJieKTPOIIpllB0~ 

rrocTiiiHoro CTPYMY i3 Zeta-SEPIC DC-DC rrepeTBop10BaqeM ~ano 3Mory 

3a6e3rreq11T11 BIIM0fll ~o ~IIHaMIKII CIICTeMII y pi3HHX pe)KHMaX po60TII 

eneKTP0IIp11Bo~. 

,lI;ocTOBipHiCTb o~ep)KaHm~: HayKOBIIX pe3yJioTaTiB rri~TBep~)l(JCTbCH ~aHIIMII 

po3paxyHKiB, pe3yJioTaTiB lMITaU.iiiHoro M0~eJIIOBaHIDI y cepe~OBHIIJ;i Simulink Ta 

eKcrrep11MeHTaJibHIIX ~0CJil~)KeHb. 

TaKHM qffH0M, M0)l(Ha CTBep~)l(JBaTII, mo II0CTaBJieHe B ~11cepTaI.J.iiiHiH po6oTi 

HayKoBe 3aB~aHIDI pO3BIITKY Teopii eHeproq_JOPMYIOqoro KepyBaHIDI Ha OCHOBI 

3aCT0CyBaHHH ~eKOMII0311U.ii BllplllleHO II0BHICTIO, a 3~o6yBaq 0B0JI0~IB 

MeTO~OJIOriCIO HayKOBOi ~iHJibHOCTi. 

IloBHOTa onpHJIIO,LJ;HeHHH pe3yJILTaTiB ,LJ;HcepTaniiiuoi po6oTH. 

OcHOBHi pe3yJioTaTII ~11cepTaI.J.iiiHoro ~ocrri~)KeHIDI IIOBHiCTIO Bi~o6pa)KeHi y 9 

HayKOBIIX rry6rriKau.iHx, 3 HKIIX 3 CTaTTi y HayK0BIIX q_>aXOBIIX Bll~aHIDIX YKpaiHH Ta 1 

CTaTTH y 3aKop~OHHOMY HayKOBOMY rrepiO~ffqHOMY Bll~aHHi, mo BXO~IITb ~o 

Mi)l(Hapo~Hoi HayKoMeTpffqHOi 6a311 Scopus; Ta 5 MaTepianax Mi)l(Hapo~HIIX HayK0BIIX 

KOHq>epeHQiii. TaKO)K pe3yJibTaTII ~11cepTaQii 6yn11 arrpo6oBaHi Ha 5 HayK0BIIX 

q_>axoBIIX KOHq_>epeHQIBX. 



- --- -----------------------~-~----

Ily6niKau;ii Ta ix 3MlCT Bi,n;noBi,Aa.IOTb TeMl ,AHCepTau;ii, y IlOBHiH Mlpl 

Bi,n;o6pIDKa.IOTb iI HayKoBi Il0JI0)KeHIDI, npaKTWIHi pe3yJibTaTH 1 BHCH0BKH, 

ni.n;TBep,A)KJIOTb onpHJIIO,AHeHIDI Bcix pe3yJibTaTiB .n;ocni.n;)KeHb. 

KopoTKHH auanb cTpyirrypu Ta 3Micry .i.ucepTa1.diiuoi po6oTu. 

,[(HcepTau;iHHa po6oTa 3a 3MiCTOM CKJia,n;aeTbC.SI 3i Bcryny' n' .SITH p03,AlJIIB, 

BHCHOBKiB, CilHCKJ BHK0pHCTaHHX ,A)Kepen i3 121 HaHMeHyBaHb Ta .n;o,n;aTKiB. IlOBHHH 

o6c.Sir po60TH CTaH0BHTb 198 CTOpiHOK ( 3 0CH0BH0IO qacTHH0IO 161 CTOpiKa ), MiCTHTb 

71 pHCYHOK i 10 Ta6JIHD;b. 

3araJILHa xapatcrepucTnKa po6oTu. 

y nepw,oMy p030ini «AHani3 BHpnneHIDI 3a,n;aq1 CHHTe3y CHCTeM 

eHepr0<pOpMJ10qoro KepyBaHIDI eneKTPOTexHiqHHMH KOMilJieKCaMH» 3a 

pe3yJibTaTaMH orJI.SI;:zy JIITeparypHHX ,A)Kepen Cq_>OpMJJibOBaHO OCHOBHi 3aB,n;aHIDI 

,n;HcepTau;iirnoro .n;ocni,n;)KeHIDI. 

Y Opy20My p030ini «Po3p06JieHIDI cnoco6iB ,n;eKOMil03HU:ii CKJia,AHHX nopT­

raMiJibTOHOBHX CHCTeM 3 MeTOIO CHHTe3y CHCTeM eHeprOq_>OpMJIOqOrO KepyBaHIDI» 

npoaHani30BaHO MO)KJIHBi cnoco6H ,n;eKOMil03HU:ii nopT-raMiJil,TOHOBHX CHCTeM Ta 

HaBe,n;eHO npHKJia,AH ix 3aCTocyBaHIDI y eneKTPOTeXHiqHHX KOMilJieKcax. 

Y mpembOMY po3oini «CHHTe3 CHCTeMH etteproq>OpMJIOqoro KepyBaHIDI 

aBT0H0MHHM eneKTP0rettepy10qHM K0MnneKC0M 13 3acTocyBaHIDIM CTPYKTYPHOi 

,n;eKOMil03HU:ii» Ta y ttemeepmoMy po3oirzi «CHHTe3 cHcTeMH etteproc)>opMJIOqoro 

KepyBaHIDI eJieKTP0ilpHB0,Aa TPaHcnopTHoro 3aco6y i3 3aCTocyBaHH.SIM pe)KHMHOi 

,n;eKOMil03HU:ii» HaBe,n;eHO npHKJia,AH CHHTe3y CHCTeM KepyBaHIDI ,AJI.SI )];BOX 

npaKTWIHHX 3aCTOCyBaHb y rany31 Bi,AHOBJIIOBaHoi ettepreTHKH Ta 

eneKTPOMo6iJibHOCTi 3 3acTocyBaHIDIM, Bi,n;noBi,n;Ho, CTPYKTYPHOi Ta pe)KHMHOY 

,n;eKOMil03HU:iL 

y n '.RmoMy po3oini «EKcnepHMeHTaJibHi ,A OCJil,A)KeHIDI CHCTeMH 

eneKTP0npHB0.Izy 13 Zeta-SEPIC DC-DC nepeTB0pIOBaqeM» cc)>opMJJibOBaHi 

TeopeTWIHi IIOJIO)KeHH.SI Ta CHHTe30Batty CHCTeMY KepyBaHIDI BepHq>iKOBaHO i3 

3acTocyBaHIDIM po3po6nettoro eKcnepHMeHTaJibHoro cTeH;:zy. 

y 8UCH08KQX ni,n;cyMOBYIOTbC.SI OCHOBHi HayKOBi pe3yJibTaTH po6oTH. 



,z::(11cepTau:iiiHa po6oTa 3a CTpyK'rypmo, M0B0IO Ta CTIIJieM BHKJia,n;eHH.SI 

Bi,n;rroBi,n;ac BHMoraM MOH YKpatHH, c 3aBeprneH010 HayK0Bo10 po60To10, ru:o 

Bi,n;rroBi.n;ac rracrropry crreu:iarr.bHOCTi 141 «EneKTpoeHepreTHKa, eneKTPOTexHiKa Ta 

eneKTP0Mexatt1Ka». 

Bi,ncyruicTb (uaHeniCTb) nopywennH aKaAeMiquo'i A06poqecuocTi. 

PyKOIIHC MiCTHT.b pe3yJI.bTaTH BJiaCHHX .n;ocni.n;)KeH.b PoCTHCJiaBa-lBaHa 

KY3HKA. B11Kop11cTaHH.SI i.n;eii, pe3yJI.bTaTiB i TeKcTiB iHrn11x &BTopiB MaIOT.b 

II0KJIHKaHH.SI Ha Bi.n;rroBi,n;He ,Zl;)Kepeno. EneMeHTH <paJI.bCH<piKau:iY qi{ <pa6p11Kau:iY TeKCTY 

B po6oTi Bi,n;cyTHi. 

3ayea,KeHHH Ta AHCKyciiiui noJIO,KCHHH ~OAO 3Micry AHcepTa1d'i. 

ITpH IIO.SICHeHHi CHHTe3y CHCTeMH eHepro<popMy10qoro KepyBaHH.SI 

Hep03KpHTHMH 3aJIHIIIalOT.bC.SI TaKi IIHTaHH.SI: 

1. ITpou:ec CTpyKrypHoro 1 rrapaMeTPHtJH0ro CHHTe3y CHCTeMH 

eHepro<pOpMJIDtIOro KepyBaHH.SI, HacKiJI.bKH u:e 6yno BHCBiTJieHO y po6oTi, 

xapaKTepH3YCT.bC.SI 3HatJH0IO cy6' CKTHBHiCTIO Ha K0)KH0MY i3 eTarriB, ru:o 6y.n;e 

II0.SICHeH0 HH)K't{e. 3ararroM, 3a Bi,n;cyTHOCTi yHi<piKOBaHOl rrpou:e.n;ypH KepyBaHH.SI 

II0CTac IIHTaHH.SI, HacKiJI.bKH KopeKTHHM C rropiBH.SIHH.SI IIOKa3HHKiB .SIKOCTi )];llil IIOBHOl 

i ,n;eKOMIIOHOBaHOl CHCTeMH. 

2. ITp11 CTPYKTYPH0MY CHHTe3i y Ta6n11Q.SIX HaBe,n;eHo pe3yJI.bTaTH rrp11 B116opi 

o,n;Horo iJ Koecpiu:icHTiB ]ik MaTPHU:i J (,n;BOX eneMeHTiB MaTPHU:i, Bpax0By10q11 i"i 

CHMeTPiID ), a TaK0)K rrp11 B116opi o,n;Horo i3 Koe<piu:icHTiB MaTPHU:i R. He 6yno 

II0..SICHeH0 BHrra.n:KY cyMiCHOro BHK0pHCTaHH..SI KiJI.bKOX KOe<piu:icHTiB Ta He BKa3aHo, ..SIK 

u:e o6Me)KJBaTHMe MO)KJIHBOCTi pearrhau:iY 3aB,n;aH.b KepyBaHH.SI. I 3ararroM, BH6ip 
. . 

KOHKpeTHOro BHrIDI.n;y U:HX MaTPHU:.b C He U:lJIKOM 3p03YM1JIBM. 

,z::(n..SI rrpHKJia.n;y, Ha C. 95 BKaJaHo: «HarrpHKJia,n;, B3aCM03B1..Sl30K ]37 II0Ka3aB 

II03HTHBHHH pe3yJI.bTaT y 3HH)KeHHi CTaTH'llHOl IIOXH6KH Vbus, arre rrpH3BiB .n;o K0JIHBaH.b 

y )];HHaMitJHHX rrpou:ecax. TOMJ, ru:06 K0MIIeHcyBaTH u:eii HeraTHBHHH BIIJIHB, 

.n;o,n;aTK0B0 BBe,n;eH0 ,n;eMrr<pyBaHH.SI r33». y Q.b0MJ BHrra.n:KY 6yno 6 .n;ou:iJI.bHO 

,n;eTaJI.bHirne IIO..SICHHTH TaKe TBep.n;)KeHH..SI, 30KpeMa, IIO..SICHHTH, tIOMY )];JI.SI KOMIIeHcau:iY 

B116paHo caMe u:eii eneMeHT MaTPHU:i R. 



3. IlpH HaBe,neHHi C'fPYKTYP cpopM)'aaqia Kepy10qHx BllJIHBiB y Ta6nH[(SIX 3 .2, 

3.3, 4.1 - 4.6 3YCTpiqalOT.bCSI <pOpM)'JIIOBaHHH «6a30Ba CT!)yKzypa», «CKJia,nHa 

CTPYKTYP~l», «Mae cKJia,ntty peanbaui10» i «HeMae peanbaui'i», «He .nae po3B'SI3KY», 

SIKi BapTO 6yno 6 llOSICHHTH. 

4. Pe3yJI.bTaTH rrapaMeTpffqHOro CHHTe3y HaBe,neHO, HarrpHKJia,n, y TaKiH 

cpopMi: «Koeq>i[(ieHTH y BHpa3ax (3.74) - (3.77) 6yno OTJ)HMaHO TaKHMH ... » (c. 96). 

IlpH I..J;.bOM)' He llOSICHeHo, SIK OTJ)HMaHO TaKi qHCJIOBi 3HaqeHHSI. 

5. IlpH orrHci pe3yJioTaTiB cTpyKzypHoro CHHTe3y B)KHBaIOT.bCSI <ppa3H 

« ... O'fPHMaHo HaCTY11Hi Haii6iJI.bIII ecpeKTHBHi C'fPYKTYPH <l>KB ... » (c. 95), .D:M SIKHX 

He llOSICHeHO, 3a SIKHMH KpHTepiSIMH BOHH € Haii6iJI.blII ecpeKTHBHHMH. 

6. BHKOpHCTaHa y po3,nini 4 MeTO.D:HKa rrpe,ncTaBJieHHH rropT-raMiJI.bTOHOBO'i 

CHCTeMH Bi.n:pi3HH€T.bCSI Bi.n: Tl)a.D:H[(iHHo'i BH6opoM iHIIIOl rrapH 3MiHHHX, rrpH [(.bOM)' 

3MiHIOIOT.bCSI q>OpMH rrpe,ncTaBJieHHH raMiJI.bTOHiaHa ( 4.6) Ta BeKTOpa iioro qaCTKOBHX 

rroxi.n:ttHX ( 4. 7), 3OKpeMa, y Bi,nrroai,nHHX <pOpM)'Jiax BHKOpHCTOBY€T.bCH MaT!)HUSI D 

3aMiCT.b MaTJ)HI..J;i n-1. TOM)' .D:M TaKoro rrpe,ncTaBJieHHH .n:ou;iJI.bHO B)KHBaTH TepMiH 

«KBa3i-rropT-1 aMiJI.b TOHiBC.bKe», «rrcea.n:o-nopT-r aMiJI.bTOHiBCI,Ke», Tomo. 

7. IlpH ornH.n:i pi3HHX ni.n:xo.n:ia .no KepyaaHHH rropT-raMiJI.bTOHiBC.bKHMH 

CHCTeMaMH aBTOp HaBO.D:HT.b Ha3BH UHX ni.n:xo.n:ia yKpaIHC.bKOIO 13 HaBe,neHHHM 

aHrJiiHC.bKOro Bi.n:noai,nHHKa, mo € u;inKOM KopeKTHHM, ocKiJI.bKH rrpaKTM:qHO BCH 

niTepazypa 3a u;ie10 TeMaTHKOIO € aHrJIOMOBHOIO. IlpH I..J;.bOM)', Ha C. 39 llOHHTTIO 

«eHeprocpopMYIOqe KepyaaHHH» nocTaBJieHo y ai.n:rroai,nHiCT.b «passivity-based 

control», mo He € u;iJIKOM KOpeKTHHM. 

8. Peu;eH3eHT po3rnsi:.n:ae TepMiHH «DC Harrpyra», «DC Mepe>Ka», «Mepe>Ka 

DC-bus» SIK rrpocpeciiiHHH >KaproH i He rroro,n>KyeT.bCSI i3 .n:ou;inoHiCTIO 'ix B>KHBaHHH y 

po6oTi. 

Cni.n: 3a3HaqHTH, mo 3a3Haqem 3ayBa>KeHHSI He rrpHMeHIII)'IOT.b OTJ)HMaHHH 

HayKOBHH pe3yJI.bTaT i He 3HH>KYIOT.b 3araJI.bHO'i II03HTHBHO'i ou;iHKH po60TH. 

BucuoeoK. 

,[(HcepTau;iiiHa po6oTa 3,no6yaaqa cTyrreHH .n:oKTopa cpinococpi'i PocTHcnaaa­

lBaHa KY3HKA «CHHTe3 eHeprocpopMy10qoro KepyaaHHH eneKT!)OTexmqHHMH 

KOMIIJieKCaMH 13 3aCTocyaaHHHM .n:eKOMII03HI..J;i'i» € 3aBepIIIeHHM HayKOBHM 



. 6 . . . ' / ~ 
.n;ocm,n;)l(eHIDIM, y .SIKOMY O rpyHTOBaHlCTb HayKOBHX IlOJIO)l(eHb 1 BHCHOBKlB, a TaKO)I( 

,ll;OCTOBipHiCTb o.n;ep)l(aHHX y po6oTi pe3yJibTaTiB He BHKJIHKalOTb cyMHiBy. 3a CBOlM 

3MiCTOM, CTPYKTYPOIO, o6c.SirOM, HayKOBOIO HOBH3H010 Ta rrpaKTHqHHM 3HaqeHIDIM 

po6oTa C 3aKiHqeHHM HayKOBHM .n;ocni,n;)l(eHH.SIM, cyeyrrHiCTb TeopeTHqHHX Ta 

rrpaKTHqHHX pe3yJibTaTiB .SIKOro p03B'.SI3YC HayKoBe 3aB,n;aHH.SI, mo Mac lCTOTHe 

3HaqeHIDI )];JI.SI rany3i 3HaHb 14 «EneKTpHqHa iH)l(eHepi.SI». 

,[(HcepTauiii:Ha po6oTa 3a aKryaJibHiCTIO, rrpaKTHqHOIO uiHHiCTIO Ta HayKOBOIO 

HOBH3HO10 IIOBHiCTIO Bi,n;rroBi,n;ac BHMOraM qHHHOro 3aKOHO,n;aBCTBa YKpaYHH, mo 

rrepe.n;6aqeHi B n.6 - 9 «Ilop.SI,n;ey rrpHcy.n;)l(eHIDI cryrreH.SI ,n;oKTopa cpinoco4liY Ta 

CKacyBaHIDI pirneHb pa30B01 crreuiani3oBaH01 pa,n;H 3aKJia.zzy BHmoY OCBiTH, HayKOBOl 

ycTaHOBH rrpo npHcy,n;)l(eHIDI cryrreIDI ,n;oKTopa q>inocoq>iY», 3aTBep.n;)l(eHoro 

IIOCTaHOBOIO Ka6iHeTy MiHicTPiB YKpalHH Bi.n; 12 ciqIDI 2022 p. ,NQ44 3i 3MiHaMH 

3ri,n;Ho i3 rrocTaH0Bo10 Ka6iHery MiHicTPiB Bi,n; 21 6epe3IDI 2022 p . ,NQ9341. 
0 

ABTop po6oTH, Ky3HK PocTHCJiaB-IBaH BanepiiiOBffq, 3acnyr0Byc Ha 

npHcy,n;)l(eHH.SI ROMY HayKOBOro cfyrreIDI ,ll;OKTOpa q>inococpiY 3a cneuianhHiCTIO 141 

«EJieKTPOeHepreTHKa, eneKTPOTeXHiKa Ta eJieKTPOMexaHiKa». 

PeueH3eHT, KaH,n;H,n;aT TexHiqHHX HayK, .n;oueHT, 

.n;oueHT Kacpe,n;pH eneKTPOMexaTPoHiKH 

Ta KOMn'10TepH30BaHHX eneKTpOMexaHiqHHX CH CTeM 

HauioHaJibHOro yHiBepcHTery 

«JlbBiBCbKa rroniTexHiKa» OneKciii: KY3H€[(OB 

Ili,n;rrHc K.T.H., .n;oueHTa OneKci.SI KY3H€[(OBA 3acBi,n;qy10 

BqeHHH ceKp 

HauioHaJibH ,ff-f.Q ft:.t , 

«JlbBiBCbKa PoMaH EPl1.Jll1HCbKlfil 
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