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o Siuifi Horo orroHeHra Ha Aucepr arJliruy po6ory

Illepeuera Orexciq IsaHos[qa
Ha reMy (CLIHTE3 EJIEKTPOMEXAHITIHID( CI4CTEM HA BA3I

AI,ICKPETHOfO TIACOBO|O EKBAnAIZ3EPA>, qo ro4aua Ha

:go6yrrx HayKoBoro cryrreHr AoKTopa rexniqnux Hayr( 3a

cneqianruicrro 05.09.03 - eneKTporexniqni xounneKcr{ Ta cr,rcreMr4

Arcrya.nrnicrr o6panoi renru. Ans cvHTe3y cr4creM peryJrrcBaHHr eJreKTpo-

vexalriquux o6'eKrie fiepeBanuo 3acrocoByrorEcr MeroAr4, sl,IsHaqeui e reopii
aBToMarrirrHoro KepyBaHHr. llpormou rpr{B€uroro qacy B 6inrlrocri nznagxin npn
sugHaqeHHi naparrrerpin perynrropir Br4KoplrcroByerbc{ MoAyJrbH uit xpurepitrr, rrxuiz

6asyerrcx na posrnx4i rrepeAaBarJrbHoi $ynrqii 3aMKHeHoro KoHTypy peryrroBaHHr y
3amjrbHoMy, y Torvry .rracli gncrpeTHoMy nnmrAi, rqo eiAnosiAae peanisaqii
pesy.nrrarie 3 ypaxyBauHtM BJlacrlrBocrefi cranosr.rx fleperBoproBaqin enexrpoeueprii
ra rr,rixpoupoqecopuLrx xon:rponepia. Tarorft vero4 Ma€ fiomripeHnx i na cricreMr4 3

peryJltropaM[ crany, xr<i 3aAoBoJrbHrrcrr BnMon{ 6inrlr cr<na4nzx o6'erris. Mix rr.rna,

nepeBaxuo BzKopr,rcroB)rrorbcr MeroAr{, qo 6asyrorrcr Ha craHAaprHr{x

xapaKTepr4crt4qnux noninouax y HelepepBnoMy BrznrrAi, tqo norpe6ye 4ogarroaoi
rvo4rz$ixaqii orpvMaHrlx peayrurarir s opienrynannrM Ha cyqacHi qu$poni xepyro.ri

npucrpoi. Eesylronno e goqinruoro pospo6xa norrax ni4xo4in 4o repyaanns o6'exravz
na ouroni cyqacHr.rx Aoc{rHeHE nayru i texnircn.

Pogsurox cyracuoi nairponpoqecopnoi rcxnixz ra i'i ruupore BnpoBaA)KeHHr y
npovncnoeicrb Ao3Borffe peaniaonyearn cx.naAui €rnropr.rrMr,r ra 3Bo,qrlTlr po6ory
iuxeuepa-npoexryBaJrbHLrKa 4o Synxqifi KoprrcryBaqa flporpaMHoro ga6eaueqenns g

epronoui.+rzu iH:rep$eficorr,r ra o3HaxaMlr rrrrf{Horo iHrenexry. flpu raxouy niAxoAi
6inruricru $yuxqifi upra s4ificnenni pospo6rra cr4creM KepyBaHHr Br.tKoHy€Tbcr sa

AonoMororc xorun'rcrepnoi rexuixu, a Kopr4cryBaqeai neo6xi4no Jrrlrrre BptxoByBarr4

BrzMorr4 4o rexnolorivHoro upoqecy ra MoxJrr,rBocri nesHoro o6rraauauut.
Y 4ucepraqiftuifi po6ori epaxorani gagnaqeni acleKTrr c)rqacHoro HayKoBo-

rexniqnoro pienr y cQepi xepynann-s o6'erraN{rr, rrlo Brr3Haqnro cnp.auonanicrr
po6o:ru Ha po3BuroK HoBr4x niAxoAis Ao pospo6ru saxoHis KepyBaHHs

eJleKTpoMexaxiqHzutr cucreMaMu, Br,rxoryirlr 3 yMoB ga6esueqeHuq 6axanux
Aunaviqslx nnacrrasocrefi npoqecin perynroBaHHr nraxi4noi xoop4v Harra. Orxe,
po6ory [pvcBrqeHo nupiurenuro arrya-lruoi HayKoBo-npvrJraAHoro [po6neM[.

Axryanrnicrr ra nepc[eKTr,ronicrr 4ucepraqifinoi po6orra ni.4rnep4xyetcx
npoBeAeHHrM gocligxenr y paMKax 4epx6ro4xerHlrx HayKoBo-gocni4nrx po6ir:
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(Po3poOKa ra AocJriAx(eHHs MeroAr.rK aHa,.ri3y ra clrHTe3y aBToMarlr3oBaHr/rx eJreKTpo-

uexaniqnux crrcreM ra erreKrporexniqnv x rovnrexcis) (AP JS 0114U003944),

<Pospo6ra in$opvaqifinux rexnonorifi 4nx eupiuenHr 3aBAaHb inreler<ryanrnoro
aHani:y Aanux y Marrrr4 Ho6yAyBanni na ouroei vero4in inxenepii 3HaHb)) (,,[ J\!

0115U003 126), <Porpo6xa HayKoBrrx ocnoB Mero,qa crpyKrypHo-a.nropuruiunoro
cnHre3y ererrporexuiqHr,rx ra eJreKTpoMexali.rHr,rx cr4cre[4, 3aAanr,rx inrepaalrno>

Gp Ns 0116U005951) ra sa yracri :4o6ynaqa y MixHapo,uHoMy npoerri TEMPUS-
project 544091-TEMPUS-1-2013-1-BE-TEMPUS-JPCR <Pospo6xa xypcin e n6y.qoaa-

Hr,rx cr4creM 3 BlrKopr4craumu innoraqiftnux aipryanrnlrx ni4xo4in gnx inrerpaqii
nayru, oceirz ra fipoMr4crroBocri n Yxpaihi, fpysii, Bipnrenib (DESIRE).

Cryninr o6rpynronanocri nayrcoenx rroJrormeHb, BrrcHoBKiB i perorvrengaqifi
gucepraqii', ii gocronipnicrs. Cryninr o6rpynroaauocri orpr.rMaHrx y 4zcepraqii
HayKoBI,Ix [oJro)r(eHb i sracHoeris e 4ocrarniu ra ni4rnep4rry€Tbcf, [poBeAeHHrM

KoMnJIeKcHr,rx .qocliAxenl ie aacrocynanHrN.r si.qor4rlx reoperuqHnx ra eKcfiepn-

MeuraJrbHt4x vero4in, e6irou pesyntrarin reopeu4qHr.rx po3po6ox i ronau'rorepHoro
MoAeJIIoBaHHr, ix ni4rnepAxeHurM ra6oparopHuMra runpo6yrannrvu. OcnosHi
uayroni floJroxeHxr, Br4cHoBKr,r ra peKoMeHAaqii ,qrceprarlifinoi po6orra Br,rKoHaHo 3

BI,IKopI'IcraHHtru $yn4anaenraJlbHr{x [oJroxeHb aHani3y ra cr4HTe3y AncKpeTHr4x clrcTeM

aBToMarI,IqHoI'o KepyBaHHr, a raKox uero4in MareMarlrqHoro aHEIJri3y. BIacnosxr4 ra
pexonaen4aqii AocrarHbo o6rpyuronani rcoperuricrro [ocraHoBKr.r ra posn'x:auu.t
sa4a.r 4oc,ri4)Keub, 3acrocyBaHHrM :ara-nHroaigoMr,rx noJroxeHr i (fyu4avenrdrbur,rx
gaKonig enexrporexniKrl, 3araJrluoi rcopii eJreKrporrpr4 Bogy, reopii aBToMaruqHoro

KepyBaHHr, ruero4in upurna4noi MareMarr.rKrr ra ronrqenqii snopornux sa,qav

aunanairlr.
' .{ocronipnicrr pe3yrrbraria 4rEcepraqifinoi po6oru niArBepA)Kyerrcs e6irov

AaHr4x, xri orpunraui rrrJrrxoM eKcrrepriMeHTuurbnlrx 4ocri4xenr po3po6reHux uerogin
ta anropzrnrin Ha MaTeMaTr,rqHr4x MoAeJrrx i na6oparopno-4ocni4norvry cren4i.

Oqinna ruicry 4ucepraqi'i ii sanepurenocri. ,{racepr a\7itta po6ora e

3aBeprrreHoro HayKoBoro [parlero i cxna4aerrcx is ncryny, ruecru pos4ilin, aucnoer<ir,

cnrrcKy Br4Kopr{craHlrx AXepeJr i 4o4arrin.

,{ucepraqir BrrKoHaHa y 2-x rouax: ronr I cKJraAaerrcr s anoraqii 4roua
MoBaMlr, Bcryfly, necru pos4inie, rucnonrin, c[rrcKy BriKopr,rcraHxx 4xepen ie 405

nafiruenynaur; rov' 2 Micrr.rrb 18 go4arxie. 3ara.nrnzfi o6crr rorr.ry I cralaoeut:.^ 476

cropinox, y roMy'rucfi 428 cropinor ocuoBHoi qacrLrnvt, BKJrroqaroqu: 85 pracyurin no
TeKcry, 216 pr.rcynxin na I09 oKpeMlrx cropinxax, 1I ra6nlrqr no reKcry, I I ra6nrErlr

na 11 orpenrux cropinxax. 3aranrnrzfi o6crr rotry 2 (gogarrir) cranoezrr 130

cropiuoK. ,{o4arrcn vicrsrr 92 pucyuxa, 18 ra6nuqr, l0 nicrI,rrrris nporparu, 2

uoxasosi ru6ipxr,r 3 AaHr4MLr, crrricoK rry6nir<aqifi 3Ao6yBatra.
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V nepuouy porgifli BLrKoHy€TBcr ornr4 icnyro.rrax rraero4in cr{HTe3y clrcreM aB-

ToMarr,rsnoro perynroBaHHr. flpuginrerrcx yBara rK KJrac[rrHrrM MeroAaM cuuTe3y, nlo

uarorr 6araropivny icropiro 3acrocyBauHrr y inxenepnifi npaxruqi, TaK i cyqacHr,rM

MeroAaM criHTe3y, xri porpo6leni nir-rzsHrHuMn ra :apy6ixru.rMr.r BqeHr{Mr{ BnpoAoBX

ocrannix xinrrox 4ecmupi.r. Burouyerrcx Kpr{TnqHlrfi aHani3 TpaAr4rlifinux ra cyvac-

uux ruero4ia cvHTe3y aBToMarr,r3oBaHr4x eJreKTpoMexaHi.IHLIx cr4creM, a raKo)K HaBo-

,aurbcr ix yuonHa xnao,rtfirarlir 3a rtprr3HaqeHHrM.

Po6rarrcs BI4cHoBoK, rqo e 6inrruocri nl.rna4rcin 4na po:r'rsanH{ 3arEIJIbHr4x

3aAaq KepyBaHHs ereKTpoqpv BoAaM[ Br.rKopr,rcroByrot ynirepcantni uero4u cr{HTe3y,

tKl {pyHTyrorbcr Ha cTaHAapTHr4x r[oprr,rax xapaKTepr.rcrr,FrHlrx uonixoMie.
Creep4xyerlcr, ulo rpn raxoMy niAxoAi He MoxHa y nonnifi nripi npaxyrarra

4r.ruanaivni oco6rusocri peanbHrlrx c[creM aBToMarl{rrHoro KepyBaHHt.

flpononyerrc fl. sap1aBaru 6axani nepexigni Synrqii, Br,rxoArrrLr BuKJrroqHo 3

rexnorori.rHux BIrMor Ao eJleKTpoMexani.rHoi cncreMr,r ra MoxJrtrBocrefi TexniqHoi
peanisaqii Ha o6panorray nngi o6raAHaHHr. 3 ypaxyrannana cneqzlfircr.r

tpynrqionynaHHr rpolp€rMnrx saco6in BLr3HaqeHo 4oqilrnictr 6axaxy nepexi4ny

$ynxqiro rpeAcraBrr{rr.r y 4zcxpernift qacoBifi Qoprvri.

.{pyrufi posAiJr rpr4cBrrreHo pospo6qi HoBoro MeroAy cr,{Hr$y cr4creM

KepyBaHHr eJreKTpoMexaHiqnuupt o6'errauu. MeroA Btrxo4r,rrb 3 yMoB oAepxaHHt
6axasux nepexignr.rx QyHxqifi y eurnx4i qr4cJroBr.rx 3HaqeHE, AncKperHr{x y vaci.
Ilocnigonric:rb uux 3HarreHb Mo)r(e 3aJlaBarr{cq oigHoN,raHirnuuz cnoco6anau n
garexnocrj ni4 aranror o6'exra KepyBaHHr.

3auponononanufi niaxia naae pealisoByBarr.r peryJrrrop, sxuir 3Aiftcrroe
Kepylorll{ft BrJrtrB ra 4erepuinonano sa6esnevye sa4ani snauexrx nepexi4uoi $ynrqii
Ha -KoxHoMy qacoBoMy inrepeani grEcrpernocri. CnealrQiry po6orlr raKoro
peryrrlTopa ni4rpecneno BBeAeHr{M repuinolr <4ncrpernzft qacosuil eraa-nafisep>>, rqo

sHafiIrrrlo ai4o6paxennr s Ha3si 3alponoHoBaHoro MeroAy cuuT$y 3aKoHy KepyBaHHr.

Tperifi posgifl nplrcBrqeHo po3rnf,Ay napiande 3acrocyBauHr AucfperHrx
qacoBr4x erna-naftrepin y cricreMax KepyBaHH{ eneKTporrpr{Bo4anau nocrifinoro crpyMy
tK Ha JloKarbHoruy pieni - IIpI4 KepyBaHHi oAHiero rexuoloriqsoro KoopAr{HaroKr, TaK i

na 6inrlr BltcoKr,rx pinrrx, KoJrz rexnoJrori-rur.rfi [poqec aa6$fle.ryerbcs 6araro-

ABLIryHHnMr,r eneKTpo[pr4Bogavrr.r, po6o:ra qrux non'.rgaHa qepe3 o6po6nronanraft

uarepiar a6o 4erry qinrory Qynxqiro. Taxox y Aanorrry pos4ini po:po6nrerrcr
cl4creMa ABo3oHHoro peryJrroBarrHr urnn4nocri eJreKTpolpr4BoAy flocrifiHoro crpyMy

na 6asi lr{cKperuoro qacoBoro exnalafsepa, rKa Ao3BoJrre Br,tKoHyBarr4 perynrcBarrHt

sx gviuenusr\4 Halpyrur Ha xxopi, TaK i 3MiHeHHqv r,rarHirHoro floJrr ABr.rryHa.

9erneprnfi posqi.rr [pr{cB.f,rreHo KepyBaHuro aBToMar}r3oBaHr{MLr eJreKTpo-

npvBoAaMI4 3MiHHoro crpyMy na 6asi cr4 HTe3y AlrcKpeTHoro aracoBofo er<na-nafieepa. Bci
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MareMarlttlHi [eperBopeHH{ Ta ql,IceJrbHi po3prrxyHro4 Br{Korryrorbcr ir sacrocynannru
MareMaTr,rtrHrrrx lrogelefi acr{HxpoHHoro ABr,rryHa r o6epronifi 4norfasnifi
oprorona$nifi cr.rcrenai KoopAr4Har. Kpiu roro, B[KoprzcroByerEcr cr4creMa BiAHocHr4x

oAIzHLIqL s pieuzuu B3a€MHr{Mrl iu4yrrzanocrsMr,r N4ix craropHr4Mr.r i poropnurvrn

o6uotrauu, a raxox nriN Qa:nulrra o6uorraura poropa.

Brgna.{eHHs o6epHenr4x uo4enefi BrzxoHyerbcr is sacrocynar+rrnr gerounosuqii

ra rineaprasaqii uarevarlrqnux uo4eneft ac[Hxpounoro ABr,rryHa. flpz qronay o6'erru
KepyBaHHr, ni4nocno -f,Kr,rx 3uaxoArrrcr o6epneni rvroAeri, po3rnrAarrorbcr orpeMo Arrt
KoHrypy peaxrranuoi ra KoHTypy arrrasuoi noryxnocrefi. 3naxogxucx nepe4arni

$yurqii o6'exris KepyBaHH{ ra ii o6epnenr,x uogenefi AJrrr ABox erana,qria opi€HTauii

cI4CTeMr4 KOOpAnHaT: 3a BeKTOpOM [OTOKO3qenJreHHr pOTOpa Ta 3a BeKTOpOM

noToKo3qelJreHHr cTaTopa.

Cltnres cr4creMr,r BeKropHoro KepyBaHHs eJrer{rpoflp]rBogoru suixnoro crpyMy Ha

6a:i 4racrpernoro qacoBoro eKBaJraft3epa y nigHoorux oAlrHr.rqrx rr.rronyerrcx is sa-

crocyBaHuf,M ABox cKJIaAoBI,rx qacrriH: cr{creMfi cra6inisaqii [oroKo3qeIIJIeHIUI Ta cr4c-

TeMx KepyBaHHr ureugricrro.

Il'qruft pos4i.n Br4roplrcroBye pe3yJrbrar[, orpzrr,rani y ApyroMy ra rperBoMy
pos4inax ra nigo6paNae pe3yJrbrarr,r Br,rKoHaHHtr eKcrrepr,rMeuTaJmnux 4ocni4xenr
c[creMv aBToMarr,rqHoro KepyBaHHr ruau4ricrro ABr4ryHa nocdfinoro crpyMy,
crznregosauoi na 6asi Ar,rcKperHoro qacoBoro eKBaJrai3epa.

Ins suxoHaHur HaBeAeHr,tx y n'xrouy posgini eKcnepv MeHT€lJrbHr{x 4ocni4xenr
crBopeHo na6oparopno-Aocrinnr,rft cren4. Ocxony creHAa cKJraAa€ ABr,rryH nocriftnoro
crpyMy He3ajlexHoro s6y4xennr, nrexaniqne HaBaHTa)KeHHr sKoro sAiftcHrororrcq
eJleKrpoMal[unoro nocrifinorc crpyl\{y :i s6ygxennxnr ri4 nocriinzx nraruirin.
Xnnrennq xrcipnoro KoJra [pr4BoAHoro ABr.rryHa sa6e:neuye rparrsncropnrft
fleperBoproBat{, xrcraft Qynrqionye ra [pr,rHrlr4noM rurapouro-iunylrcnoi uo4ynxqii s

qacrororo 10 xlq.
Bci elenaenr*r KepyBaHHr: gucrpernnft qacoBr4fi exranai:ep, o6epHeHa MoAeJrb

o6'exra KepyBaHHr, 6nor uo4u([iraqii rnopornoro [eperBopeHHr peanisonani

npofpaMHLIM IIIJItxoM 3a Ao[oMoforc curHuulEHoro rr,rirpor<on, ponepa ciueicrna C2000

lpipur.r Texas Instruments. .{nx qroro 3acrocoBaHo inrerponanufi naret Code
Composer Studio m MoBy npolp.tMyBauur CIC++.

Ha4ano inSopuaqiro qoAo BnpoBaA)r(eHHr pe3yJrbrarir nayronux 4ocnigxexs y
nupo6nuqrno AJrr eJreKTpoMexani'rHoi crrcreMr,r noroftgynaHnr coproBoro [poKary y
ueroguunif neqi. Y pesynrrari ui4rzrqeno rKicrb coproBoro flpoKary 3aBAflKLr

3a6e3[erreuHro pinnorvripnoro nporpiry 3aroriBKr4.
y rrrocroMy por4i.ni nzpimyetcx 3a1aqa igeufla$iraqii gonycruuoc,ri

KBaHroBaHr{x 6axanux nepexi4nnx $yurcqifi 3a AonoMororo MeroAa olopHlrx nerropie,



nponoHyerbcr €rnroprdrM i4eurraQir<aqii AonycrrrMocri r<nauronanrax 6axanytx

nepexignlrx $yru<qifi. 3a Aonovororo MoBtr [porpaMyBaHnr Python ra 6i6nioreru
scikit-leam crBoproerbcr [porpaMHe ga6esneqeHHs Arf HaBtraHHr ra nepenipru

ropexruocri $yxrqioHynanm uoAereft, u1o 6aayrorrcr ua vero4i onopHr4x eercropie.

V sncHosrcax Ha ni4craai npone4enux reoperlrqHr.rx ra eKcnepr{MeHT€urbHr.rx

4ocri4xeHr 3Ao6yBaqeM Brr3Haqeno ai4noni4nicrr orplrMaHr,rx peaynrrarin

rrocTaBJreHr4M 3aAaqaM.

Haynona HoBrI3Ha Br43Haqaerbcr y raKI,Ix pe3ynbrarax, BI,IKJIaAeHIIX y

4racepraqii:

- o4ificneno anaris lacrocyBaurrr po3KJraAaHHr feaicafi4a Anr cvure3y
perynxropin, na ocnosi qoro Blr3Haqeni o6Mexenns, rxi nolxrarorr y ni4o6paxenni

4unaui-ruoro flpoqecy y ruur4i ni4noureuru 4nox paqionanrnrax nolinoruia, rri
uarorr rilrxn npocri (nerpatni) ropeui;

- po:po6neno MeroA cr4Hre3y nepeAaBanbHoi $yHrrlii qlr$ponoro peryJrrropa,

Bz3HaqeHoro rK Ar,rcKperHr.rfi .racosufi eKBaJrafi3ep, 3 Br,rKopricraHnxu nrogra([ixoBaHoro

rrpI4 Hqr4ny cr.rruerpii crpyKrypHr4x cxeu, rrufi 3a6$ne.rye peanieaqiro nepexi4noi

$yrrqii crrcreMr,r peryJrroBaHHr, sa.qanoi y ennrr4i qacosoi nocni,qornocri 4ucrpernnx
BeJIIlqItH, 3 ypzxyBaHHrrr.r At.rnaNaiqHrax oco6ru{socrefi o6'er:ra KepyBaHHr ra Br{Mor

rexnonoriquoro flpoqecy;

- 3alponoHoBarro cTpyKTypy cr{cTeMr,r KepyBaHHr 3 ABoMa AucKperHr,rMr.r
qacoBt4 Mr.r ernarafiaepalrtr, flKa Ao3BoJrre 3a6e3[e.rnru ni4naulenur gunauiunoi
roqnocri Ta 3HvxeHHr .ry:urznocri crlcreM aBToMaruqnoro KepyBaHHr Ao

napaMerpr,rqur4x ra KoopAr4 HarHrrx 36ypeHL;

- po3po6rexo MeroA igenrr,uf ixaqii AorrycrriMocri rsanronanux 6axanrx
nepexi4unx Synrqifi, rxufi. dazyerscr Ha MeroAi onopnux nerropin i 4osnonre
z4li,rcuuru neperipry pealisoaanoc:ri cznresosaHoi cncreun KepyBaHHr.

Ilparrnuuy suaq[Nricrr gracepraqifiuoi po6orl Marorb:

- otpunrani N,rareMatrt rHi rrao4eni nytgru o6'errin xepynaunx, pe3yJr6Tarr.r

cl4Hre3y ni4uoaignux AlrcKpernvx qacoBr{x exnalafisepia i lro4enronaHnr

eJleKTpoMexauiqHux cvcreu qr nocriftHoro, rax i svinnoro crpyMy;

- MeroAlr(a 3aBAaurr.f, 6asucnrax BeJrrrqr{H m 6axanoi nepexi4noi $ynxqii y
rignocnux KoopnrHarax, qo Ao3BoJrre KopzcryBaqeBi rno4uru AaHi y BiAloBiAnocri

4o sa^r4a.,reri4b Bn3naqeHoro rua6nony, xxuit e 3pfrnt.rM AJrr BlrKoHaHHr no4a.nruroi

neperiprcu na N,roNrusict (pisuvnoi peanisaqii;

- nporpaMHe 3a6e3[eqeHHr, po3po6neHe B iuTerpoBanoMy cepeAoBLrrqe

rpoeKTyBaHH{ Code Composer Studio na Naosi rporpaMyBaHHs CIC++;

- MeroAr,rKa Br,rKoHaHHt eKclepr,rMeHT€rJrbHzxAocriAxeHl;

- nporpaMHe 3a6e3neqeHHr HaBrraHH.s ra nepenipnz ropexrnocri



6

tf ynrqiouynannx SVM-uo4enefi .

flparruvna qiunicrr po6o:na uig:rrep4xeua arraMrr rrpo BnpoBaAXeHHr p$ynb-
rarir 4racepraqiftnoi po6orz na FIBO <{uinpoQualu ra y HaBqarurrafi npoqec n ,{on-
6acrrifi 4epxaenifi nrauzHo6y4innii axaAenrii.

IlosHora BrnKrraAy HayKoBr{x noJrorxenb, erlcxonxis i perconrengaqift n

ony6,rixorarux flparlflx ra anpo6aqir poborrl.

Ooronuufi suicr gucepraqiftnoi po6orv Br.rKJraAeHo n 33 nayxonux flpaqrx, 3

nnx I vonorpa$ix,24 crarri y HayroBrlrx $axorra BrrAaHHrx Vxpainu (5 - y nr.r,qan-

H-trx, BKJrKrrreHux 4o rraixnapo.qHrrrx HayKoMerp[r{Hrix 6as), I - y 3ar(opAoHHorvry nepio-

AI4qHoMy Qaxorovy nu4anni, 4 - y resax 4ononi4efi rvrixnapognr.rx xon$epeHqift (2 - y
BLIAaHHtx, BxJrroqeHr4x Ao MixHapoAHr4x HayKoMerpr.rvnrax 6a-r), 1 crar:rr y rraarepianax

3aKopAoHHoro vixHapo4noro cznrnosiyuy.

OcroeHi rloJloxenrur ra pe3ynbrarn 4racepraqifinoi po6oru .qonoBiAuurrcb ra 0610-

BoploBulJrzcb ua Mixuapo4Hr{x HayKoBo-rexniqnrar xonrfepenqi-n<: dlpo6;reuu arro-
MaTr.r3oBaHofo eneKTporrprlrBoAy. Teopi-a i uparntro> (Kpnrnr, cN'rr. Mrarconai'sxa, 2007 p.;

v. Xaprcie, 2013, 2017 pp.), <Ener<rpolrexaniqni cr{creMr.r, MeroAr,r MoAeJrroB{lHrur ra
onrr,rviaaqii)> (u. Kperr.ren ryx, 2009 p.), <Enelcrponrexani.+ri Ta eHeprerr4irHi cncreur.r,

MeroAr4 MoAeJrroBar ur ra onuuisaqii) (rr,r. Kperraen.ryr, 2016 p.); Mixnapo4nift HayKoBifi

ron$epenqii <Modem electrical and energy systemsD (u. Kperrren ryr ,2017 p.);

Mixuapo.qxra< HayKoBo-npaKrruHr,rx xon(pepeHqixx: <Cyuacxi rpo6reMr,r i ,qoc.qrueunr s
rarysi pa4iorexHirer, renerouyrriraqii ra in$oprr,raqifi-nra< rexnonorifi> (rr,r. 3anopixxr,
2416 p.), <flpo6nevrz in$orovyuircaqifi. Hayra i rexnororib> (rvr. Xaprir, 2016, 2017 pp.);

Mixuapo4urax cmranosi)'r{ax: <Development of Embedded System Courses with
implementation of Innovative Virtual approaches for integration of Research, Education and

Production in UA, GE, AM) @enrria, Cinr-KarenefiHe-BaBep, 2015 p.), <Embedded

systems and trends in teaching engineering> (Clonauuzna, Hirpa, 2016 p.).

3aynarxennn go 4ncepraqii:
1. Hen4alo cSopvryJlboBaHi uono)KeHH,s nayxonoi HoBr43Hr4 Ta npaKTlrrrHoro

3HaqeHHr Incepraqii.
2. He npra4ineuo yBarz ananisy sracrr.reocrefi peryl.mopin, xr<i Qynxqioxyroru

ALIcKperHo y vaci, ale cr.rHTe3 rrux s4ifturroerrc-s 6eg BrrKopr{craHHr craHAaprHrrx xa-
paKrepr4crr,FrH[x norinoNris na ocnosi MoAyJrbHoro rpzrepiro a6o s ynroe A[cKperur4x
qacoBr4x npoqecin rirqeroi r:punalocri.

3. Haqeuicrb 6araroKparHoro Ar4 $epenqircnaHHr B rrpoqeci peanisaqii perynro-

BaHHt cnpuqTlIMe ITACI4JIeHHIO BICOKOqaCTOTHLIX [epeIIIKOA, IIIO HeIaTI{BHO BnJILIHe Ha

npaqesga:nricrb eJreKTpoMexaniqnoi crrcreMri.



4. Cncrenra 3 ABoMa AI,rcKperH[Mr,r lracoBl,rMrl errzuraftsepaur,t He e cucreMorc 3

rol,r6inosaHl,IN,r KepyBaHHrM, ocxi.nrr<n o6n4na ernaraftsepa Qyurcqiouyrorb B 3aJrexHo-

cri ri4 noxu6Kri peryJrroBaHHr.

5. Henaae el(c[epr4 MeHTaJruroro nigrrepAx{eHHs, rqo clrcreMa 3 ,qBoMa A[cKper-
HI{Mv qacoBr4uu er<naraftsepaMlr xapaKTepra3y€Tbcr MeHrrroro uyrnzeicrro Ao flapaMer-

pr4rrHr4 x i roop4zuarnlrx s6ypeHr.

6. V eanponoHoBaxoMy niAxoli Ao 3,qificHeHHr perynroBanHa ri4cyrnx cKrraAo-

Ba, flr.a 3a6e3ne.{r,rrb o6MexeHHr cnJrr.r crpryy B o6'eKTi, IIIo Moxe uaru nacri4rov
a6o arapifini ni4xnrovennr, a6o naeirr nuxi4 r Jrany eneKTporexHiqHoro o6na4nannr.

7. Curr.es cr{creM KepyBarrrur BrrKorryBaBcr 6e: epaxynarnur rracoBr.rx AncKper-
HI4x BJracrnBocre[ ctaroe] neperBoproBavie, rxi e Br,r3Haq€urlH'tMr4 npu peanirauii

o6epnenoi nao4e.ni o6'erra perynroBaunr. flpu cranreei cr4creM KepyBaHHr, mi SyHrqi-
oHyIOTb AI{cKpeTHo y tlaci, € I{eKopeKTHLIM npeAcTaBJreHrrr cr,rJroBr4x nepe:rnopronavin

He[epepBnoro JrauKoro s Qirrunuoro craJroro qacy.

8. He apo:yr,riro, xxur,r uoxe 6yrz nepexi4nzfi npoqec oxpiu nusnaveHzx

AI,IcepraHroM .rK MonoroHurafi, anepio4ra'+ruir ra xorrasa:trHzfi. Y po6ori He HaAaHo

[prlKJraAy [poqecy, xruft ne siAnoniAae 3a3uaqeHrlM rrpoqecaM.

9. He4ocrarHLo yBaxr{ upzgineno AocniAxennxu BrrJrr.rBy flapaMerpnqHnx ra
KoopAr,rHarHrlrx :6ypenr na $ynxqionyBaHHr cr4cTeM.

10. Henga-no ei4o6paxeno Hr.r3Ka pe3ynbrarin uo4enroBaHHr rpoqecia perynro-

BaHH.tr B crzcreui 3 acrrrrxpoHHr4M IBr{ryHoM, HaAaHr.rx y po:4ini 4, ua trux ao 80 %
rlacy craHoBLrrr cranrzft pexr,rM.

I 1. Posliru po6orz IrepeHaczqeni 4pyrop.f,AHoro inSopvraqiero, 3oKpeMa 4erani-
saqiero nro4erefi s naKeri Matlab, rqo 3Hr4)Kye pireur po6orn.

- 12. flepenipxy {ynrqionyBaHHr po3rnrHyrux crcreM 3 ArcKperHr,rM qacoBaM

exra"nafisepou ne 6yno BIiKoIraHo 3 Br4KoprrcraHnrM 6nor<is cuJroBr.rx nepeuoprorauir
6i6niorexz SimPowerSystems flaKery MATLAB, ulo Azrno 6 Moxrzsic:rr ouislrrlr
Bnrr4B Ar4cKpernoro Syuxqior{yBaHHr neperuopronavie.

13. y anropelfepari 4zcepraqii ni4cyuri rpaSixra nepexi4nrax npoqecir
peryJrroBaHHf, na ocnosi A[cKperHofo qacoBoro erna.,raftsepa.

Bncnoron. {ucepraqiftxa po6ora lllepenrera OneKciq IsaHosr,rqa Ha reMy
<<Crlnres eJreKTpoMexaHiqnnx cucreu ua 6asi Ar4cKperHoro qacoBoro exnanafisepo> e

3aBeplueHoro HayKoBo-AocJrignoro po6ororo, rKa posn'xsye BaDKJrr.rBy HayKoBo-

[pI4KJIaAHy npo6nelay po:po6rz HoBltx lrerogin crrnTe3y cr4creM KepyBaHHt

eJIeKTpoMexaHi.rHr4N,Iu o6'exraMl,I, Brr xoAsrru 3 yMoBr.r ga6egne.reuHs 6axanrx
4unauivnzx sracrusocrefi sa rr,xigHoro KoopArruaroro y ruur4i nepexi.qHoi rfynxqii,
sa4anoi vacoeoro nocli4onnicrro 4ucrperHr4x BeJrrrquH.
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3a axrya.,rrnicrro o6panoi revu, o6crrou ra pinneu Br4KoHaHlIx AocriAxenr,
loBHororo nnpiurennx HayKoBr4x ra npaKTr,rrrHr,rx 3aAaq, HoBu3uoro ra cryrreHeM

o6rpyHToBaHocri orpruaHax pesyllrarin ra npafiTnqHr.rx BncHoBKiB A[ceprarlifiHa
po6ora siAnoeiAae BHMoFaM, rKi craBnrrbcr Ao AoKTopcbr(r4x Auceprauiit, a sa 3MicroM

rloAzlHoro n nifi lrarepiaJry - flacrropry cneqia:rrnocri 05.09.03 - enex,porexniuui

KoMrrJreKcr.r ra cr{creMv. O(}oprunennr po6orr,r ni4noni4ae Br4MoraM, rxi
upe4'xunorrcr Ao AoKropcbKlrx Ar,rceprar\iit, a aBrope(bepar noBuicrrc nigo6paxae

ocnoeHi noJroxeHHr 4r'rcepraqii.

3 ananisy po6oru BzAHo, rrlo Ar,rcepraHr noloAie cyqacHr4Mr4 MeroAzrMr4

TeopervtrHvx ra eKcnep[MeHTaJrrHtrx AocniAxeub, Mae raplry MareMar[rlny
ni4rororxy, cyrrenufi AocBiI po6orr4 3 eJreKrpoHHoro i MiKpo[poqecopHoro rexnircoro

Ta cyqacHv M npofpzrMHr{M 3a6e3[e.reHHrM.

3po6neni 3ayBaxeHur flpuHrlr{noBo He 3HrrxyrorE Bt4coKoro HayKoBoro i npar-
TI4qHofo pirnr gzcepraqifinoi po6or[, sra n nosHifi nripi ni4noai4ae wruorau n.n. 9,

10, 12, 13 <Ilopr4ry [pr4cyAxeHnrr HayKoBr.rx cryleHiB), 3arBepA)Keuoro flocraHoBoro

Ka6inery Miuicrpir Yr<paiur.r Il! 567 nia24 tunut 2013 p. rqoao sao6)"rrr HayKoBoro

cryrleut AoKropa rexni.IHnx HayK, a iT anrop Illepeuet Onercii Isauonuq 3acJryroBy€

rpucyAxeHHr HayKoBofo cryreHr loKropa rexniqHr4x HayK 3a cneqianrnicrro 05.09,03

- eJreKTporexniqni xonrnneKcz ra cr4creMl4.

OS iqifi :avtir orroHeHr, saei4yBarr rcaSe4pz

aBroMarrasaqii ra KoMn'rorepHo-iHrerpoBaHr4x rexHoJrorifi

Kp eir,reuqyubKo ro u aqi oHaJrbH oro yu i Bep cr4Tery i vren i
Mzxafina OcrporpaAcbKoro,

AoKTop rexniqnr4x HayK, AorIeHT CrapocriH

fiffi"S


