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BITCHOBOK
rrpo HayKoBy HoBH3Hy, TeopeTurrHe

Ta rrpa KTr.rq He 3 HaqeHHfl pe3yJr brarin gllcepra qifi uoi po6oru
Illrvrarxo TerqHu Ba.neuruHisu[

Ha reMy <<Mareruarrrrr He MoAeJrroBa HHq ra po3po6ma quceJrbHo-a Ha.niruqn nx
rueroAin Aoc.niAxeuHn Qynrcqiona.nrHo-rpagi€HTnrrx troJrorrrx o6o.nonor ra

rlJracrlrH 3 BrrrcoprrcraHHqM reopii R-QyHxrlifi>>, uo4anoi Ha rqo6yrrr HayKoBoro
cryleHr AoKTopa rexHi.rnux HayK ra cueqia.nunicrro 01.05.02 - MareMar[rrHe

MoAeJrroBaHHfl ra o6qucJrroBaJrbni preroAu

Piruenn-sNl B.reHoi paqu HaqiouanbHoro rexuiqnoro yuinepcnrery

<Xaprincrxufi uorirexuiqurail iHcrury:r>> sil 27 rpyAH, 2024 poKy, nporoKon J\b 10

Ar,rceprarlifinoi po6oru Lfhuarro TerqHra Baresrzsinsa Ha reMy
r{r4ceJrbHo-auariruqnux NaeroAis

$yHrqionanbHo-rpa4ieHrurax nonorr4x o6olouor ra [Jracrr,rH 3

MoAenroBaHHfl ra pospo6ra

BI4KopI4craHHf,M reopii R-Synrqifi>, u1o rroAaHa Ha :4o6yru HayKoBoro cryneH.fl

AoKTopa rexni.rHr4x HayK :a cueqiaruuicrro 01 .05 .02 - MareMarr,rqHe MoAeJrroBaHH, Ta

o6qzcmoaamui MeroAr,r [pn3Har{euo: :ani4yBaqKy raSe4pz szqoi MareMarzKr4, A.0.-
M.H., upoQecopa fleprunny lOniro Iropiuny; upoSecopa xa$e4pra nzuloi MareMarr4Kr4,

A.r.H., upoSecopa Baniua Bixropa Aurouonuva; npoSecopa xa$e4pu

xoun'rotepHoro MoAenroBa:uHfl upoqecin i cucrena, A.r.H., upo$ecopa EpecnaBcbKoro

flurzrpa Baczlsonuqa.

Tervry Ar4ceprarlifisoi po6oru 3arBepAxeHo Ha saciAaHHi e.{eHoi pa1u HTy
(XIII) 26.11.2021 p.,

[uceprarlifrny

rrporoKon }lb 1 l.

LUuamo Ter.flHra Bareurusinuu Ha reMy

Ta po:po6xa .incemno-auariruqnux naero4in

perIeH3eHTaMr{

<MarenaarrzqHe

AocriANeuus

po6ory Br4KoHaHo Ha xa$eapi eurqoi MareMarrrKrr

Haq io uanbH oro rexHi.ruoro yui nepcr,rrery <Xapxi nc rxuir nol irexu i'tnnfa iucrzryr> .

Ar4ceprarliilnoi po6orr.r c@axosuil cerr,riuap Anfl anpo6aqii 4oxropcrxoi
3anyqeHHxrr,r Qaxiaqin g ranysi 6yn uporep.esuir29 cr'lnfl,2025 poKy (npororor J\! 6).

PerleHseHrr4, po3rJrqHyBrxr4 AoKropcbKy Ar4cepraqiro ra HayKoni ny6nixaqii, n

,KI,IX nzcsirreHi ocnosHi nayroni pe3ynbrarra AoKropcrxoi Aracepraqii, a raxox 3a

pe3ynbraraMr4 Saxono ro cervr in apy Aifr urnn HacryrrHr,rx sucHoaxi n :

1. [zcepraqifina po6ora

<<MareuaruqHe MoAenroBaluHfl



AocniAxerilrf, SyrmuioHzrrrbHo-tpaAieurHrar lroJrorr,D( o6olosor ra IrJIacrHH 3

BlrKopr,rcraHrurl,r reopii R-SyrucrUfi>> e gaseplxeHoro HayKoBo-Aocni4noro po6ororo,

,Ka cnpflMoBaHa Ha po3n'x3aHlur saxnunoi HayKoBo-Texui.rHoi npo6nenru pospo6ru

e$errrcurx qLrceJrbso-aHa-irirpF{Hra( rvreroAin AocniAxerurs crarrnqHoi ra Arurarvri'{Hoi

uone4ir*u enervrenrin roucrpyxrffi, nnroroureHl,D( is cyracruo< rvrarepianin, ua ocuoni

MareMarr,rrrHr,rx Mo.qerefi, xri BpaxoByrorr oco6nrmocri npoqecis ix ae0opnryrilHHrl:

neninifiHocri, naxruocri nopucrocri, rrpylrffioi ocuonIa, posno4ilernrx o6'eunrax

qacroK cKJraAoBI{x OfM, reovrerpii Ta BHAy yMoB saxpirurerirrr.

2. Hayrconufi pinenn gucepraqifiHoi po6oru siAuoniAae Airoqrilvr BHMoraM AQ

arecrduiis4o6yrauir HayKoBoro cryrelffi AoKropa HayK, Ilopa4ry ilpucyAxeHlul ra

ro36aBnerurf, HayKoBoro cryrerur AoKTopa HayK, 3arBepAxeuoro flocralroBoro KMy
sialT rrr4crorraAa202l poxy IIb1197, a cilMe:

t4oc)o nyuxmie 7 ma 9 - quceprauifora po6ora rIoAaHa y nnnx4i cueqia-nrno

niAroronneHoro pyKorucy, BHKoHaHa AepxaBHoto MoBoro, € rcBaniQircat,lifiuoto

HayKosoto npaqerc, BLtKoHaHoK) oco1ucmo sdo1yeaurcorc, xaparTepu3yerbcx eAuicrro

suicry, Mae BcraHoBneHy BI,IMoraMu crpyKTypy: asoraqiro, Bcryil, AeB'str po:4inir,

Bt4cHoBKH, crrucoK BHKoptIcraHr,D( Axepen, AoAarKH, vricrnrr Hosi HayKoBo

o6qpyurosaHi pesynbraru rrpoBeAeHr,D( sgo6ynauxoro AocniAxeHb, axi rla<onyrorr

KOHKpeTHe HayKOBe 3aBAaHrUr, rrlo Mae cyTTeBe 3HaqeHlu{ Arrfl MarlrHHo6y.uiruoi,

ariardforoi, o6oporuroi ra iHrular rulin rpoMl,Icnorocri Yrpaiun.
y 4nceprarffiHifi po6ori Brrepue: 3a AorloMororo reopii R-t[yrffiIrifi

pospo6leHo r{HceJrbHo-alrrarrituq:e{wi,t MeroA AocriAxerurx SyrffrrioHarlbHo-
rpaAieHTrilD( oAHorrrapoBro( ra cenAni.{ noJror[x o6oloHox i ruacrt+r cKJIaAHoi

reoMerpruuoi $oprvru s pisruanu B:rry;avrvr rpaHmHr,rx yMoB; pospo6neHo Mero,{

po3r'x3aulur 3aAarr crifuocri OfM rroJrorro( o6onosox ra rrJlacrlrH 3 ypaxyBaHlu{M

Heo4uopi4Horo AoKpHTHrrHoro craHy, HepiruovripHoro crl,IcKarouoro HaBaHTaxeHHfl ,

crereHeBoro ra czruoiAanbHoro saxouis posuo4inenru o6'€vruoi loni xepauixu ra

Merarry B3AoBx roBruprHlr ruapin; uo6y.uonaHo napiaqifiHi uocranoBKl,I Aouotuixruax
ga4av^, posr'asox flKr,D( Br4KopucroByerbcfl 4nx peanisar{i sanponoHoBaHoro MeroAa

npra gocni.qxerui reoMerpr,rrruo neniHifrnrx npoqecir; ruregeni ananirra.rHi $opnryrur

Nrfl o6quclermg eneuernir Marpr,rrp, rrlo Bu3Haqarorb. 3ycI4JrJUr, MoMeHTI,{ Ta

nepepisyroqv cvrJrr4nr pisuoro po3roAineHHs o6'€utuor qacrrrH reparvrixz ra MeraJIy

3 ypa.xyBaHHrrM crerreHeBoro ra cnrMoiAamsoro saxoHir ,4rL oAHoIrrapoBI,D( Ta

cenAri.{ OfM o6onouoir, B ToMy qncni ropHcrr,D(; orpr*rarri ananirra.rui $oprvrynuanx
o6.rlrcrelm, noe$iuieHrin Heniniinroro srprqafoioro azt[eperufulrlbHoro pinuxrmx, 4o

flKoro 3BeAeHo rro<i4Hy ueniHifory cucreMy pyxy;crBopeHo nporp€tMHe 3a6e3re.IeruH

AJr.r pearisarui pospo6reHoro MeroAy B paMKax cHcreMH POLE-RL, flKe 6ylo



BTIKOpHCTaHO .4rrf, po3B'fl3aHHfl HOBHX 3adlAq; OTpHMaHO HOBi pe3yJrbraTH Brrrr}lBy

o6'eusoi 4oni xeparvrirra .4rrs oAHorrraposrx OfM rroJrorl,Tx o6oloHox cxlaAnoi

reoMerpruHoi $oprvru; BI,rBr{eHo BrrJrLrB ToBxIr,rHH nr{rIeBID( uapin ra 3arroBHloBaqa,

Tr[ry'OfM, rroKa3Hurca creneHrr o6'eunoi qacrKu xepalrrixn na rnacHi rracrorLl

nirriftux ra neninifiruor KoJruBalrb IrtA cengniu OfM roJrorprx o6onouox;

AocliAxeso BrrrrHB pisruor nzgir nopucrocri Ha AI+rarvrivHy noreAirilry OfM noJIorI,D(

o6oloHox ra rrfiacruH 3 orBopaMu ra supi3aMla; npoaHirJli3oBaHo BrrrIIaB upyxuoi

ocHoBH Ha uacHi rracroru i .{acroru ueniHiftmo< KoJruBaHb OfM noJIorI,D( o6oloHox

Ta rrlacruH pisHoi reoMerpruHoi Sopvrz, B.ToMy qncri sl,Iilmoi ToBuTHHH; BI,BHaqeHo

KpHTr{rrHe HaBaHTa)Kermx <DfM macruH Ta rroJrorprx o6orosox 3 orBopaMr rrpvr

pisrurx yMoBax ix sarpinneHlur, pisrum 3aKoHax crncKaroqoro HaBaHTaxeHruI ,4IIfl

pisrurx saxoHis posnoginerilrs 06'eNtroi.qoni xeparuirur; sipori4Hicrr pospo6JreHoro

MeroAy uigmep4xeno [paKTr,rrrHHM eKcrrepldMeHToM Ta. 3acrocyBaHrulM iruurx
vrero4ir, rxi 6asyrorbc.,r Ha MCE.

Ha ocnori npose4eruorAocliAxeub npoaHilnisoraHo BnrrHB pisumr Saxropir ua

rnacHi rracroru ra nore4irucy cKeJrerHr,x KpLrBr,D( OfM rlrracruH i uolorrx o6olroHor

3 Meroro HaAaHlur ri4nonigruor peKoMeHAauiit. wrs iuxenepin-KoHcrpyxropir npu

npoeKTyBaHHi cyracumr xoHcrpyxqifi .

IlparruuHe 3Har{eH}ur po6oru noJrflrae B ToMy, ruo po3po6.nerunfi niaxra i
nianori.qHe flporpirMne sa6esneqeHH, Ha ruarsoprvri cucrevrra POLE-RL losnolrvutv
BLrKoHarLr 6ararorapianrHi .rucennHi eKcnepLIMeHTrl i AocniAnru ninifori Ta

reoMe,pruuo neniHifoii ronrmauHr, a raKox crifinicrr oAHorrrapoBl,rx ra ceuAsiq

OfM noJrorra( o6ononoxhrJracrrH cxnalHoi reoMerpruuoi $opuu. Mo4eli, MeroAH,

aJrropHTMH, siluoriAHe [poryaMHe sa6esne.rerrnx, sni 3anponoHonaui B

4ncepmqiforifi po6ori, rraropracraHi ni4 uac HayKoBoro cnirpo6irHlrurBa B paMKax

npoeKry flporpanara HATO <<Hayxa 3apaprl;l^ MHpy ra 6esnexn> CoMetA G6176 s

nepiog s 2023 poKy ro renepiruHi it qac.

3. Arrya.nuricru AocniAxenr.
Cepe4 cyrracHrD( rovruognrluor uarepianir nafi6irrru mnpoKo

BlrKopucroByrorbc, t[ym<uiouzurbHo-rpaAienrui rvrarcpia-nn (OfM). Oco6nrmo ue

crocyerbcfl TilKr,rx ranysefi [poMucnonocri, rK paKerHo-rocui.rua, Maruwmo6yAimra,

riraro6y4inua, TaKox npoMncJroBe ra xHTJroBe 6ylinrnrumo. I-{e nos'r3aHo 3

BeJTuKHMH rrepeBaraMra (DfM r nopirnxnni s rya4ilIifo{uMll KoMrIo3I,ITaMu, a caMe

BoHH 3a6e3ne.ryrorb Br4coKe cnisniftIolrreHlul rvrir+rocri Ao Batvr, rigvriuHy

repvrocrifirdcrr uarepianiB ra ycyBarorb KolilreHrpaqiro Hanpyru.

Ceruni.r-xoucrpyrudi e eSerruBHoro imocrpauiero 3acrocyBilHH, @fM. B

ocrarrni poKu ony6nixonarro Benr.trcy rinrricrr po6ir, rrprrcrriueHl,D( po3po6ri rvrerolin
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AocniAxeHHrr OfM macrkrH Ta o6oloHor, xx BDKITHBI,D( cKJraAoBI,D( 6ararrox

cfracHr,D( KoHcrpyxrlifi. 3 iloilepeAHboro orJUIAy dreparypvr, BrrrtrInBae, qo AIL

AocniAxemrx raKr{x o6'extin BuKopLrcroByrorbc, pisui ni4xogu, gacnosaHi Ha

3acrocyBaHHi 3D-reopifi a6o xnasi 3D (cnuycoiAanrua ra rinep6oniuua), a raKox Ha

2D reopixx. IIpu rporvry y 6immocri po6ir 6yn snxogacrar*fr MCE. Belruta

xinrxicrr aocniarurodB A;tfl auanisy iriuiforor KoJrHBaHb Br,IKopLIcroByBaJrH MeroA

Pener-Piula. .fr npannno Aocnilx(yBaJrucb r,fiacrvlrtlz ra o6onortKn 3 npflMoKyrHoro

$oprvroro rJralry. 3 ornx4y ua icuyrovy nireparypy MoxHa spo6rarn BHcHoBoK, IrIo

@fM,nnacrarmyr ra o6orolil(u si cxlagHoro reoMerpl,FlHoro t[oprvroro npz Haxruocri

nrpisir, orropin, [opucrocri, rrpyxHoi ocuoru, a roJroBHe rlpn ueliHifoiovry

aeS oprrry narmi o6' exri n. sH e qeni neAocrarH-bo.

Taxmr,r qLrHoM, po3po6Ka esexrrmruo< quceJrbHo-anarirpr.IlilD( naero4ir

AocliAxerurr crarra.rHoi Ta ALfrliavrtqsoi noreairucra ererueurir xoHcrpyxqifi Ha ocnosi

MareMarr rHr{x rvro4enefi, xrci rpaxoByrorb oco6nrmocri npoqecin niHifoioro ra

ueniHifiuoro 4e$oprr,ryBaufris., uaxnHocri uopzcrocri, npyxuoi ocHoBu, posuo4i-rrerurx

o6'ervruor qacroK cruraAoBr,rx OfM, reonaerpii Ta BHAy yMoB saxpirurerurx, a raKox

3acrocyBaHlur ryD( uerogin Ao po3n'x3ar*rx BaxJruBID( IpI,IKIIaAHr,D( ga4aq e

aKryzln bHoro npo6neMoro.

4. Bianosiruricrr npoQkro paAu. Po6ora nzrouynhnacb Ha xa$eapi nmqoi

MareMarlrKr,r HaUioHanbHoro rexsi.ruoro yHinepcurery <XapldrcrxruT

nonirexni,ilrarit iucruryr>. 3a HarrprMKoM HayKoBI,x pospo6ox ra ix npaKTIalIHIaM

nrinennsu 4racepraqifoia po6ora riAnonilae npot[iruo cneuianisorasoi sqeuoi paI.vt

A 64.180.01 ra rracropry cneqiamHocri 01.05.02 - MareMarl{qHe MoAeJrroBaHHr ra

o6qucrnonanrni MeroAH, a caMe 3a HartprMKaMH:

rr. 2. <<Pogrrarox ra eSexrNnHe BzKopr,rcraHira N,reroAis o6.racrlosalrsoi

MareMarHKH crocoBHo Ao rnpiurerurx npo6reM AocrriAxcerurg, [poeKTyBaHH-f,,

BuroroBJreHlu{ Ta eKcruryarauii o6'exrin sonoi rexuixu ra HoBI,D( rexnonorifi. B rovry

qucli l,roau$ixauis ra cneuianisauis icHyroqrar o6.ruc,ryroniurbHra( uero4ir 3 Meroro

ni4nnqerurx ix e$exrurHocri, crBopeHlur i locniaxeHlul HoBLD( o6qucruorzurbHl,Ix

rvrerogin i anropzruir, qo BpaxoByrorb oco6nrmocri peurrlbHr,D( rexni'*uor ra

rexHororir{Hr,rx 3a,qarr, sa6esne.ryrorb crBoper+rx esertrtr* IporpaMHmr saco6ir

KoMn' rorepuoi peani sauii) ;

h. 4. <Pospo6xa HoBr{x rvrero4ir opraHisaqii ra our nisaqii upoqecir

MoAeJrroBarurx, ro6ro upoqecis niAroroBKvr ra B[KopHcraHHrI MoAemorcqla( cncreM,

rx Hociis uogelefi, rqo.qocnilxyrorbcr. 3oxpervra: nigroronra repBkrHHoi iu$oprvrauii,

BH3HaqeHluI cKJraAy ra crpyKTypl4, HacrpoloBaHH.f, ra repraQiraqix, ueperipxa ra

3a6e3[e.reH]ur flKocri roun'rorepHl,D( rvroAenefi qu i]trrrla( nroAemorcqra< saco6ir,
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AocnlAlxeHlur MoAenefi B pisrux pexHMax ix Syr*<uioilyBaHHrl, inrepuperaqia

pesyrurari B MoAeJIroBaHHr)).

'5. 3ntqlor po6orr,r 3 HayKoBrrMr,r nporpaMaMll, rrJraHaMrr, TeMaMr{t

rpaHTaMr{. Po6ora BHKoHaHa Ha xaSeapi nranloi MareMar}IKr,t HT} (XIII).
34o6yrauKa, sK BHKoHaBerrb pf,Ay pos4irir, 6pasru fracrb n rzrouarnri HayKoBo-

AocniAruor po6ir, ari rrucoHyBirrrktcb Ha KaOeApi npruora4Hoi nrareprarkrnvt HTy

<XfII>: "Pospo6ra qlrceJrbHo-aHaliruqHIlx uero4in AoclilxeHH-r'liuifiHl{x ra

ueliuifiHrnx 3aAaq MexaHHKr,r AJrfl KoM[o3HTHbIx rIJracrI4H i no:rorux o6oroHolt"

(sa Haxasonr MiHicrepcrBa ocriru ra HayKI,t YxpaiHn }lb 960 sir22.12.2004, AP

J\bO105U000573,2005-2007 pp.); <<Crnopernrx :ua6asi reopii R-$y*..ufi rvreroAir

posr' xsry gagLaq neniuifoioi .qrnalrixra ruracruH Ta floJrorpD(. o6olouox>> (sa uaxasorvt

Minicrepcrra ocrirra raHaytlz^, vrono.{i ra cnopry Yxpairu }lb 1044 sh27.11.2007,

AP }lb 0108U001 443,2008-201I pp.); <Pospo6xa ureroAir AocniAxeHns neriHifiruo<

ga4aq 4znanriru 6araroruapoBnx rrflacrr,IH Ta noJrorla( .o6o-nouox>> sri4no 3
\.

roop4i+rauifirurur rrlraHoM MiHicrcpcrra ocsira ra HayKH, MoJroAl ra cropry

Yrpairua }lbl177 ria 30. 11.2010, AP }lb 0l llU0O226O, 2}ll-2013 pp.); upoexr

flporparvru NATO Science for Peace and Security (SPS) Programme Cornposite

Metamaterials for Aerospace Structures - CoMetA G6176,2023-2025 pp.

6. Hayxona HoBIr3Ha p$yJrbrarin, orpraMaHl,D( oco6ucro s4o6ynauxoro :

B 4uceprarumff po6ori nuepue:

pospo6neuo HosHfi nixxia Ars niAsurueruIf, e$exrmuocri icuyrourx

o6qncrnoni1JrbHr,D( uero4in AocniAxemrs aiHiftux KoJrHBaHb eleuesrir
roru<ocrinnran xoHcrpyxqifi, sKi nlmoronrreni ig c) {acHID( +yurudouilrlbHo-

rpa{ieurruor vratepia-nin. Hosusua MeroAy rroJrflrae B'ToMy, rrlo A.nfl AaHoro KJracy

3ma,q-reopiro R-Syru<uifi y cnorry.renHi s rapialifiHrrNpt rueroAarvrra 6yno sacrocoBaHo

Bnepue. I-{e 4osronuno 6y4ynaru po3n'x3Ku 3aAar{ r anarriryr.rHoMy smrxAi rus OfM
noJrorro( o6onouor ra rrflacruH i ceruniq crpyKTyp cxlaAHoi reonerpii ruiaHy 3

ypixyBarurf,M nopucrocri, suir+roi rouqrarua, [pyxHoi ocnorn, pinuonaipuoro ra

uepinHorvripHoro cruc Karoqo ro HaBalrraxeHlul ;

pospo6neno MeroA posn'xsarurx sailaq npo reoMerpruHo neliHifoii

KoJrHBaHrur OfM macrHH Ta noJrorra( o6onouox. Cyrn uboro MeroAy [oJUIrae B

rrpeAcraBJreruri posn'x3xy nenihifoioi saAasi y nurnx4i cyMld ABox AoAaHrin, ogran is

.rrKr.D( 6y4yerrca Ha 6a:i BJracHr.D( $yrurqifi, oAep)KaHr,D( B pe3ynbrari posr'x3aHlul

niniforoi saAa.ri npo KonrrBar*u (DIM o6onoHKI{, . a gpyrwfi uicrnrr po3r'x3xn

4onorvlixHoi saAaqi, rKa MoAeJrroerbc, He o4nopi4uoro cucreMoro 4n$eperulianrHra<

pirnxHr 3 r{acru}ilileru noxi4ruavru;

. 
DJTI" peanisauii.sarrponouoBaHoro MeroAy po3n'x3arurx reoMerpruHo



ueniHifirurx sa.praq 6yrrw no6yaoraHi MareMarnlrHi rvroleni saAa.{i rpo reoMerprFlHo

nerirrifiui KoJruBaHlur y uepenrirqeHlurx. BpmoHaHi rapiauifiui nocraHoBKu

4onouixruor sa4aq ra no6yAo naHi ri4uosiaHi $yrrru{iouanu;

- 3anponoHoBaHo MeroA 3BeAeHHrr uednifoioro 4nSeperufa-nruoro pinnarnu

pyxy 3 LracrHHHr,rMu noxiArunuvr Ana OfM o6onouor lo neninifoioro srraqafinoro

auQeperqiarrbHoro pirnarurx. B po6ori oAepxaHo B {BHoMy rrrnxAi auanim.rHi

Bfipasv Anfl o6.rncneHH{ xoeQiqieHTir orpuMaHoro srrcrafiHoro ueniuifoioro
piruxnna, xrci yxrnxrorr co6oro nolnifoii iurerpann or ri.qourtx $yrmrufi;

no6y4orauo aJrropr,rrM 3HaxoAxeHHfl riAHoruenrrr qacroru uenirriftux
KoJrlrBaHb ao niHifo*rx, xruir 6a.ryerrcx Ha BnKopr4crar+ri MeroAy Pyrre-Kyrra;

- pospo6neHo niaxia 4o posr'x3aHlur 3a,(atr npo KoJr.IrBab{HA Ta crifirdcrr OfM
o6onouox ra rrJracruH nia 4iero crncKaroqr,D( xx pinHolripHru<, rax i nepinuonripurar

HaBaHTaxenr. 3riAno sanpouoHoBaHoro anropurMy u.origHa 3ailaqaposn'xsyerbcr rK

Jrar{r-uer HacryrrHrD( 3aAaq: c[or{arKy po3Bfl3yerbcf, 3a,4aqa reopii npyxHocri llts
Bu3HarreHlur Heo4uopiguoro AoKprrrr,[LrHoro craHy; Ha ApyroMy Kpou BL$Haqaerbc,

KpuTr,rrrHe HaBaHTaxeHHf,; Ha rperbovry xporu posn'xsyerbcf, 3aAaqa KoJIHBaHT <DI-M

o6orormra uia aiero crucKaroqoro HaBaHTaxeHHf,, BeJrr,rrruHa f,Koro ue nepe6inblrrye

KpHTruHe HaBaHTa)KeHrUr.

OrpmvraHo:

AHarirr.rHi nupasu AJu eJreMeurin Marpr,tr-[b, rrlo BLrKopucroByrorb cfl Nrfl
o6qncnerurx e$exrmruor BJracrr,rBocrcfi OfM B paMKix rpbox reopifi o6onouox

(xracravuoi, yrouHeHoi reopii uepmoro noprAr(y ra yroqHeuoi reopii rperroro
uopxary). IIpu qrorvry rari Qoprvrynrr rrpeAcrarneHi AJu oAHorrrapoBr,rx, cengriv

o6olouclx ra Anfl fropncrr,D( o6orouox i rrnacrrm

fltcrastu rroAzrJrburoro po3BHTKy:

.Mero4ra reopii R-Syrffirliit urs no6ylonu crpyKrypHro< thopvryn Nrn OfM
o6onosor< TarrJraernH, Ha 6a.:i sKrD( 6y.uyrorrcfl clrcTeMr4 KoopArdHarHr.D( $yrffirrifi, rqo

saAoBoJrbH.rrrorr rpafioBlrM yMoBaM, B roMy qncri nrimaru,uvr. Ilo6yaonaHi cucreMlr

KoopAuHarrux $yHnuifi nnnpo6yBaHo na serrudfi xinrxocd recrou{x 3aAar{ ra

Blrropucrano AJrfl po3n'x3arurx HoBr,D( 3araq r o6racr.f,x cKJraAHoi reonaerplr.IHoi

Qopura.
Pospo6neHo:

flporparvrHe sa6egne.reHlur B paMKax cHcreMU POLE-RL y rnrnxgi nporpaM Ha

nxiaHiil uoni cncrervrn. Bi4noriaHi uporpaMlr peuisyrorb ilrrropr,rrMu posr'asaHHfl

3a4arr y paMKax flK KJracrcrHoi rcopii, raK i y parvmax.yroqHeHra( reopifi o6ononox

repmoro ra rperboro nopa4rir. Ilporparvrn no6yaonarii rrfl, smaq KoJrHBaHb

oAHorrrapoBra( Ta cengri.r.o6oJroHoK 3 ypaxyBaHnsM saKoHir o6.rncrerurx eSerrrmrurx



BnacTl{Bocrefi OfM, npyxHoi oCHoBI,I, TIrIy ropL1cTocTi, HepiBHOMipHoIO

crucKaroqoro HaBaHTaxeHrur a raKox o6onosox sNIiHHoi ToBIrrI,IHH. Ilporpauue

3a6e3neqeruu nporecroBaHo Ha KoxHoMy KJIaci 3a,uar{ Ta BuKop[craHo Nrfl

po3n'x3aHHx cepii HoBrD( spaq, B ToMy qucni neliHifoirx. IlporpauH rrpeAcraBJreHo

y nmmgi AoAatxis 4ncepraqilhroi po6orz.

7. [Iparru.rua qinrricrr po6oru.
'Porpo6nermfi etlerrusmwi,t MeroA, a raKox nporpaMHe sa6egneqeHrul. .4IIfl

cr,{creMy POLE-RL, xre sAificrnoe fioro qucenbHy peanisaqiro, Ao3BoJrr'uIH BHKoHarr'I

6ararorapiarnHi qncelrui eKcrepLrMeHTH Ta AocniAurra niuifini Ta reoMerplFlHo

nenigifini KoJrHBaHHlr, crifo<icrb ra 3rI,IH oAHoIIrapoBID( Ta ceruri'I OfM noJlorla(

o6ononor</rrJrac ruH cxraAnoi re oMerpruuo i $ opnan

Pesylrrarn, xri ogepxaui n Aracepraqii, Molr(yrb rrarbpnctoByBarl,Icfl niA uac

npoeKryBirltrrfl eneMeH:is aepoKocMi.rHrax ra MilrrruHo6yairrurx xoucrpyxlliit, sKt

BuroroBJreHi a t[yHrqionanruo-rP a,qie nrnrx vrarepia-nin.

Bel1a13 rcinudcrn oAepxaHr,D( B po6ori pesynrrarin, rpeAcraBneHla( y

s1arIsAi rpa$ixir Ta ra6lIa.p, Morxe 6yru BuIKopHCTaHa HayKoBrIflMI'I Ta

iuxeHepaun, rrd BuKopucroByrorb iruui rvreropir Ta rraKeru, B ToMy qncni MCE m

siaorvri rraKerg ANSYS, ABACUS, NASTRAN s Nleroro nopiruxnux ra nepesipxn '

ripori4nocri. Oco6nmo ue crocyerrcs o6oroHoK Ta firracruH 3 orBopaMlI ra

rnpisaun, xni xopcrxo a6o uapnipuo sarpinneui.

lerni uayroni pe3ynbraru po6oru BHKopHcraHo B HaBrrilrbHorury upoueci y

HaruonanbHoMy rexHiuuorvry yHirepcnreri <Xaprcincrxrafi nonirexHi'aHraia

iucuaryr>>, ra$e4pa nprucnagHoi MareMarHKI,l (AoAarox B). Takox nayxori

pe3ynbraru po6oru 3acrocoBaHo rpu srd(oHaru{i HayKoBo-AocniAruor po6ir sa

npoeKroM llporpanan HATO <Hayxa 3apmkrMlrpy ta 6esneKu> (,{oaatox B).

8. OQopu"ueHHfl Ar{cepraqifiHoi po6oru nilnonigae Airo.rurvr Br{MoraM?

3arBepAxornrM Hara:orr,r MOH Yrpairm nix 12.01.2017 p. .l\b 40. Po6ora BLrKoHaHa B

HayKoBoMy .crnni, u srvricr BHKJTaAeHo s rori.trifi nocnigonuocri posn'xsynaHHfl

3aBAaHb AocniAxeunx. .{nceprauifina po6ora cxnaAderrcs si BCrYrY, AeB'flTu

pos4inir, nprcHosrin, cuucry Br4KoplrcraHl.D( Axepen, AoAarris. 3aranrural o6crr

craHoBr,{rb 415 cropiHoK MarrruHHoro rexcry. firacepraqifora po6ora vrictum 130

pncyHxir, 74 ra6mi. Crucox BLrKoprdcraHID( Axepen rvricrrarr 374 rraitvreHyBaHb Ha

44 cropiurcax. O6csr ocHoBHoro reKcry.qncepraqifuroi po6cirn - 330 cropiuor.

9. Ilepenir HayrcoBlrx rparrb 3a reMoro Ar.rceprarrifinoi po6oru is
3a3HarreHnqNr oco6rrcroro BHecr(y rgo6yna'ra.

Bci uayrori pesynrraru ilvceprartifoioi po6orn orry6nixoraui, anpo6a4s

pesynrradB e AocrarHboro, orxe BHMoTH uyrucrin 8 llocranonra KMV sh 17.01.2021

p. Jtl197 snxoHaHi.



Y ri4xpLrroMy Apyu 3a reMoro 4racepmrffoioi po6orn ony6nixonairo 74

uayroni rpar[, 3 HI,D(:

- 51 crarrx, 3 f,Kr,rx 30 cmrefi BKrror{eHo Ao HayKoMerpIauHoi 6asz Scopus

rala6o Web of Science Core Collection, 3 flKID( 29 qarefi ony6nironaHo B pisrurx

)r(ypHaJrax (y rorrry .rncni 16 crarefi - B )KypHanax, siAueceHr.D( Ao rlepruoro Ql ra
Apyroro Q2 xnaptlrrir, 2 crarrt - B )rrypHzurzur TpeTroro Q3 i uerreproro Q4

xnaprunir); 6 crarefi - s s6ipruncax HayKoBr,D( 4palp, IrIo BxoAr,rrr 4o nepenixy

Saxonrx BHAaHb Mirricrepcrra ocsiru i Hayxn Yxpaiuu; 15 crarefi - B HayKoBI'D(

nepiogr.tuor Br,rAttHlurx, npoAoBxyBaHl,rx BHIaHlu{x ra BHIaH}uIx rvrarepialin

xou$eperqifi (s rrurx 8 cm:refi ony6nixoraHo B pisnrx sapy6ixurur Br,IAaBHlrrIrBax);

- 22 ny|tiraqii - re3u 4onori4efi ua xoHseperqisx (exxrrx 5 po6ir Br,IAaHo B

sapy6i xrua< BHAaBHI,Iurnax) ;

'- 1 uoHorpaQit y cuirantopcrni.

fly6nixaqii, qo ni4rnoprororb HayKoni pesymr arv l.vrcepraqifiHoi po6orn :

Crarti r nalzxorror 6axorr,or rnlannsx. uto rxrnoqeni ao rvrixnapo.uruor

na)rronaerprqruo< 6as Scopus rala6o Web of Science Core Collection:

l. Mikhlin Y.V., Shmatko T.V., Manucharyan G.V. Lyapunov definition

and stability of regular or chaotic vibration modes in systems with several equilibrium

positions. Computers ond Structures. 2004. Vol. 82. Is. 3l-32. P. 2733-2742.

DOI : 1 0. 1 0 1 6/j.compstruc.2004.03. 082 (xeapmuna Q I ) .

3do1yeauxoto pospo6neuo catzopumM mo BuKoHaHa ilozo Koun'rcmepHa

peanisaqia dnn ompuMaHHn o1nacmeil cmiuxocmi rua'uecmifixocmi, Qasoeux

nopmpemir cucmeJt s dercinaxauu nonot(euunrwu pieHoaazu.

,2. Kurpa L.V., Shmatko T.V., Onufrienko O.G. Research of nonlinear

vibrations of orthotropic plates with complex form. Mqthematical Problems in

Engineering.2006. Vol. 2006. P. 125-138 doi:10.1155/MP812006126081 (rceapmurb

Ql).
3do1yeauxoto no1ydoeaui rvqmeuamuqui rvodeni dnn sada,a' npo ueniuiuui

KofluB aH H r opmompo nH ux nn ocmuu c ntadu oi' S opuu.

3. Kurpa L.V., Shmatko T.V., Timchenko G.N. Free vibration analysis of
laminated shallow shells with complex shape using the R-functions method. C)omposite

Structures. 2010. Vol.93. P.225-233 (rceapmuno Ql)
3do1yeauxoto ttucenbuo peanisoaaHo cuteopumrt4.dnn docnidtrceuuq ueniuiitrtux

KonulaHb naMiuoeauux noflozux o1onouox ma nuKoHouo itozo mecmynoHHst.

4. Awrejcewrcz J., Kurpa L., Shmatko T. Large amplitude free vibration of
orthotiopic shallow shells of complex shapes with variable thickness. Latin American

Journal of Solidand Sructures.20l3. Vol. 10. P. 147-160 (xeapmuna Q2).
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3 dodyeaurcorc nodydoeou i uame uamuqu i ruode ni dnn d ocn i d)rceH Hfl u eniu itiuux

KorruBaHb opmomponHux nonoaux o1onoruorc guiuuoi moeu4uuu, pospo1neui npozpauu

ma BuKoHoHo me cmyBaHHSL

5. Kurpa L.V., Shmatko T.V. Nonlinear vibrations of laminated shells with
layers of variable thickness. Shell Structures: Theory and Applications. 2014. Taylor

& Frahcis Group, London, UK. Vo1.3. P.305-308.

3do6yeauqi uanercatmu ,aucnoei pesynamami, nxi ompuJilaHo dnn enacuux

Konl,rcoHb nauiuoeauux nonoeux o1onouorc 3 umpaMu s,uiuuoi' mosu4uHu.

6. Awrejcewicz J., Kurpa L., Shmatko T. Investigating geometrically

nonlinear vibrations of laminated shallow shells with layers of variable thickness via

the R-functions theory. Composite Structures. 2015. Vol. 125. P.575-585 (xeapmuna

Q1)
3dodyeovrcoru p$po6neuo nidxid dnn docnidtrceuun zeoMempu,tuo ueniuiDuux

Ko,,tul aH b natr iu oe auux nonozux o1onou orc 3 u,t apaM u z.ntiu u oi' rnosr4uH u.

7 . Shmatko T., Kurpa L., Bhaskar A. Geometrical. analysis of vibrations of
functionally graded she1l panels using the R-functions theory. Proceeding of 24-th

International Congress on Sound andVibrotion, IC.SV.2017. London, UK. ISBN:978,
l-5 108-4s85-5. P. 6298-6305

3dodyeavrcoro nodydoeaui MqmeMamuqui .^aodeni dnn sadort npo ueniuiilui

KonuBaHHn Qyurcqiouanauo-zpadi€HmHux nonoeux o6onouox is sacmocy*oHHflrvt meopii'

R-Qyuxt4iu

8. Shmatko T.V., Bhaskar A. Using the R-functions theory for investigation

of nonlinear vibrations of FGM shallow shells. Shell Structures: Theory and

Applications. 2017. Taylor & Francis Group, London, UK. Vol. 4. P. 333-336

https ://doi. org/ I 0. 120 | 197 81 3 I 5 1 66605.

3do1yeauxoto no1ydoeaui ma qucenbHo peanisoeaui atzopum.ltu dnn

po3r'fl3aHun'sadaq npo ueniuifrui rconueauun Qyurctliouataao-zpadieumHux nonoa$

o6onouorc.

.9. Awrejcewicz J., Kurpa L., Shmatko T. Analysis of geometrically

nonlinear vibrations of functionally graded shallow shells of a complex shape. Latin
American Journal of Solids and Structures.2017. P. 1648-1668. DOI: 10.159011679-

7 8253817 (rceapmuna Q2).
3do6yeauxoto ompwuaui qucenaui pe3ynbmamu ma BuKoHaHo lx auanis.

P o spo 6n e u o aflz opumJil o6ra uc n e u u n ru e n iru ittu ux q a c m om.

10. Shmatko T., Bhaskar A. R'functions theory applied to investigation of
nonlinear free vibrations of functionally graded shallow shells. Nonlinear Dynamics.

2018. Vol. 93. P. 189-204. DOI:10.1007/sll071-017-3922-2 (xeapmuno Ql).



'10

3do1yeauxoro no1ydoeaui eapiaqifiui nocmoHoBKu sodaq npo ueniuiilui

KonunoHHfl Qyuxt4iouanauo-epadierumHux norozttx o6onouox ma omputvtaui qucenaui

pesynbmomu.

11. Kurpa L., Timchenko G., Osetrov A., Shmatko T. Nonlinear vibration

analysis of laminated shallow shells with clamped cutotits by the R-functions method.

Nonlinear Dynamics. 2018. Vol. 93, P. 133-147. https://doi.org/10.1007/sl 1071-017-

3930-? (rceapmuno Ql).

-r 

I

3do1yeaurcoro no1ydoearui cmpyrcmypu pose'nsxie sadaq npo ueiiuiuui

KonunoHHn nattiuoeauux nonoeux o6onouox is sacmocynaHHnM meopii'R-Qyuxqiu.

12. Awrejcewicz J., Kurpa L., Shmatko T. Linear and nonlinear free vibration

analysis of laminated functionally graded shallow shells with complex plan form and

different boundary conditions. International Journal of Non-Linear Mechanics. 2018.

Vol. 107. P. 161-169. DOI: 10.1016/j.Unonlinmec.2018.08.013 (xeapmuna Ql).
3do6yeauxon nodydoeaui cmpyrcmypu pose'nsrcie sadaq, pospodneui

npoepcuvtu ma docnid)rceHo Blutur zpadieumuoeo iudexcy Ha qocmomu niuitiuux ma

ueniuitiuux KoluqaHb @I-M nonoeux o6onouox.

13. Mikhlin Y.V., Plaksiy K.Y., Shmatko T.V., Rudneva G.V. Normal modes

of chaotic vibrations and transient normal modes in nonlinear systems. Problems of
Nonlinear Mechanics and Physics of Marerials. Advanced Slructured Materials I eds.

Andrianov I., Manevich A., Mikhtin Y., Gendelman O. Springer, Cham, 20\9. Vol. 94.

P. 85 - 1 00. DOI : 1 0. 1007 197 8-3 -3 19-9223 4-8 _6.

3doiyeauxoto po3podneruo npozpct-Mu ma BuKoHaui qucnoei pospaxyur<u dnn

ompuMaHHHfl odnacmeil cmiilxocmi ma uecmiilxocmi, 3acmocaryruqu uemod

HopMaJtbHux uod.

14. Shmatko T., Kurpa L., Awrejcewicz J. Vibration analysis of laminated

functionally graded shallow shells with clamped cutout of the complex form by the

Ritz method and the R-functions theory. Latin American Journol of Solids and

Structures.2019. Vol. 16, J\b1. DOI: 10.1590/1679-78254911 (rceapmuna Q2).

3dody,6qrt<oro no1ydoeaui cmpyKmypu po3s'fl3Kir, pospo6neui npozpauu e

poilKax cucmetilu POLE-RL mo BuKoHouo odqucnneanauuit eKcnepuwteum dnq @fM
nono?l,tx ofuonouox b saxpinaeHuMtt onrcopaMu

15. Kurpa L.V., Shmatko T.V. Investigation of free vibrations and stability

of functionally graded three-layer plates by using the R-functions theory and

variational methods. Journal of Mathematical Sciences.2020.Yol.249,Ilb 3. P. 496-

520. https://doi.org/10. 1007/s I 0958-020-04955-2 (xeapmuno Q|).
3dodyeavrcon 3onponoHosoHo nidxid dnn docnidctceuun cmifircocmi @fM

ceudei,a rurucmuH 3 ypqxysaHHflM ueoduopidHo?o cmaHy.
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16. Kurpa L.V., Shmatko T.V. Buckling and free vibration analysis of

functionally graded sandwich plates and shallow shells by the Ritz method and the R-

functions theory. Proceedings of the Institution of Mechanical Engineers, Part C:

Journal of Mechanical Engineering Science.2O2t. Vol. 235. Is. 20. P. 4582-4593.

htes ://doi. org/ 1 0. I 1 771095 440622093 6304 (xeapmunu Q 2) .

3do1yeauxoro 3anponoHosaHo nidxid dnn docnidtrceuun cmiuxocmi @fM

ceui)ei,a o1onoruor< i nnacmuu 3 ypaxyqoHHq,u rueoduopiduozo cmaHy ma

s uKo pu c maH H fl M e api a 4 i tt u u x u e m o c) i e ma me op ii R- Qy u rc4 i tr.

17. Kurpa L., Shmatko T., Awrejcewicz J. Parametric vibrations of

functionally graded sandwich plates with complex forms. New Trends in Nonlinear

Dynanricsl eds. Lacarbonara W., Balachandran B., Ma J., Tenreiro Machado J . Stepan

G. Springer, Cham, 2020. Vol. 3. 66-77. https://doi.org/iO. tOOZ/gzg-:-0:O-:l+lZ+-

0:g
3doiyeauxoru 3anponoHolauo ma peanisolaHo alt?opumtvt suaxodtrceHHtt 3oH

c mi fi rco c mi/ u e c m i il xo c mi, Btt Ko H aH o o 6 q u c n n e a n u u uti e Kc n e p uiv, e H m .

I 8. Awrejcewicz J., Kurpa L., Shmatko T. Application of the R-functions in

free vibration analysis of FGM plates and Shallow shells with temperature dependent

properties . ZAMM - Journal of Applied Mathematics and Mechanics.2020. Vol. 101.

Is. 3. DOI: 10.100212amrn.202000080 (rceapmuna Q2):

3dodyeaurcon 3anponoHosaHo ma peanisooauo anzopumM memod

po3e'asauuf sadaq npo einaui KoIunaHHfl npu . yttoei uepieruouipuozo

pnno*ctod crce uutt me Mnepamypu esd o@tc mosu4uHu.

'19. Kurpa L., Shmatko T., Timchenko G. Nonlinear vibration of the.three-

layered FGM plates with variable thickness of layers and different boundary

conditions. Nonlinear Mechanics of Complex Structures, Advanced Structured

Materials.2O2l. Vol. 157. P. 57-74. hftps:/idoi.org/10.1007/978-3-030-75890-5;4.

3dodyeauxoto po3po6neuo uame.Mamuqui uodeni, omput4otto auanimu'aui

supd3u dnn o1qucneHHfl enervteumie Mampuqb y pasi stttiuuotmo6u4uHu ruapie ceudeiq

nonozttx o6onouox.

20. Zippo A., Iarriccio G., Pellicano F., Shmatko T. Vibrations ofplates with

complex shape: experimental modal analysis, finite element method, and R-functions

method. Shock and Vibration. 2020. Vol. 2020. P. l-23.

h (rceaPmuna Q2).

3do1yaourcoru ompuMoHo tu,tcloei pesynumomu 3a donoruoeorc cm$opeHozo

,porfo*nozo EaSesneqeHHr, u4o suKopucmosyc meopin R-Qyun4iit ma eapiaqitruuu

memod Pim4a.



't2

21. Kurpa L., Shmatko T. Chapter 11 - Par,ametric vibrations of axially

compressed functionally grade.d sandwich plates with a .*pi"* plan form. Mechonics

and Physics of Structured Media / eds. Igor And,rianov, Simon Gluzman, Vladimir

Mityuihev. Academic Press, 2022. P.213-232. htQs:/ldoi.orgl10.1016/8978-0-32-

390s43-s.000 l6-s
3i)ofiyeaurcoto npoeedeuo docnidtceuun npo Bnnur' epadieumuozo iudexcy,

zeomempii'nnocmuuu, muny uamepiany, yMoB sarcpinneuHfl Ha duuauiuuy cmifircicmu

@fM ceudeira rutacmuH.

22. Shmatko T., Kurpa L., Awrejcewicz J. Dynamic analysis of functionally

graded sandwich shells resting on elastic foundations. ActaMechanica.2022. Vol. 233.

P. 1895-1910. https://doi.org/ 10. I007/s00707-022-03200-y .(xeapmunb Q2).

3dodyeauxoto BuKoHaHo o1qucntoeonauuit eKcnepuMeHm ma npoeederuo

docnii)trceHHn npo snflur uexauirtuux i eeouempuvHux ndpaugmpie ua qacmomu @fM

nono?ux o\onouorc si ct<naduoto (topuoto ruaHy, nxi suaxodnmbcfl Ha npy)tcHifi ocuoei.

,23. Kurpa L., Shmatko T., Awrejcewrcz J., Timchenko G., Morachkovska I.

Analysis of free vibration of porous power-law and sigmoid functionally graded

sandwich plates by the R-functions method. Journal of Applied and Computational

Mechanics. 2023. Vol. 9. Ilb 4. P. ll44-1155. doi: 10.2205:51jacm.2023.43435.4082

(rceapmuna Q l)
3doiyeauxoro no1ydoeaui modeni @fM ceudeiq nilocmuH y pasi

suKopucmaHHg cuenonodi1uozo posnodineuun o6'euuoi' qacmKu rcepauircu ma

ompuuaui auanimuqui eupasu dnn o6qucneHHfl eneileumie Jaampuqb, nxi ueodxidui

onn o6qucneHHn iycunb mo MoMeumie.

24. Kurpa L., Shmatko T. Application of the R-functions method and shell

theory of the higher-order to study free vibration of functiondly graded shallow shells.

Advances in Mechonical and'Power Engineering. CAMPE 2021. Lecture Notes in

Mechgnical Engineering leds. Altenbach, H., et al. Springer, Cham,2023. P. 188-197.

https://doi.org/l0. I007/978-3-031- I 8487- I -l9
3do1yeaurcoto nodydoeaui uameuamu,aui uodeni sadaqi npo ueniuittui

KonuaaHHfl s pdMKca meopii'Peddi.

25. Zippo A., Shmatko T., Pellicano F., Kurpa L. Free vibration analysis of
FGM plates and shallow shells by the R-functions method. Proceedings of the

Inrernationat Conference on Condition Monitoring and Asset Management, 19th

International Conference on Condition Monitoring and Asset Management, September

2023. P. l-5. https://doi.orgl I 0. I 784/crn2023.4d7

3doiyeaurcorc ompuMaui raucenuui pesynumamu. sa donono?oto cmBopeHozo

npozparvtHozo sadesneqeHHtt 3 nuKopucmaHHtt^,t meopii'R Qyilxqiu ma uemody Pimqa.
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26. Kurpa L., Shmatko T., Linnik A. Buckling analysis of functionally graded

sandwich plates resting on an elastic foundation and subjected to a nonuniform loading.

Mechanics of Composite Materials. 2023. Vol' 59. P. 645-658'

lrttps://doi.org/l 0. I 007/s I 1029-023- I 0122-w (xeapmuno Q I )
3do6yeauxon no1ydoeaui uameuamuqui ruodeni ueniuiiiuttx Kottu?aHb ma

cmifixocmi @fM ceudeiq nilacmuHu 6 pctrvtKcw meopii' nepruozo nopndxy is

ypoxysaHHnM npyxuoi'ocHo+u ma uepieruoailpuoeo cmucKotottozo Ho4aHmaiceHHst.

27. Shmatko T.V. Computer simulation of the stress-strain state of

functibnally graded sandwich plates and shallow shells of complex shape resting on

the elastic foundation. Journol of Mathentatical Sciences (United States). 2023. Yol.

277 . P.95-108 (rceapmuna Q4)
28. Kurpa L, Pellicano F, Shmatko T, Zippo A. Free vibration analysis of

porous functionally graded material plates with variable thickness on an elastic

foundation using the R-functions method. Mathematical and Computational

Appli c at i ons . 2024. Y ol. 29 . ltts 1 . h[p$/doi. c,rg/ I 0. 3 3 90

3do1yeaurcoto pospodneui xonn'rumepui npozpamu, 3a donouoeoru flKux

docnidtrceuo einaui KoluBaHHfl nopucmux @fM rutacmuH suirtuoi' mo9uluHu, u4o

suaxodqmbcfl Hq npyxuiu ocuoei.

29. Kurpa L., Shmatko T. Research of vibration behavior of porous FGM

panels by the Ritz method. Selected Problems of Solid Mechanics and Solving

Methods. Advanced Structured Materials / eds. Altenbach, H., Bogdanov, V',

Grigorenko, A.Y., Kushnir, R.M., Nazarenko, V.M., Eremeyev, V.A. Springer, Cham,

2024. Y ol. 204. P. 325 -3 3 8. https ://doi. org/ 1 0. 1007 197 8-3 -03 1 -540 63 -9 22

3 d o1yeaurcoro notydo eau i Koliln' rumepu i npozpaMu, cmpyKmypu pB s' n3 Ky mo

docnidtrceuo duuauiuuy noeedirurcy nopucmux @fM o1onouorc si cr<fladuorc Qtopuoro

nnaHy.

30. Shmatko T. Effect of porosity on free vibration of FG shallow shells with

complex plan form . Perspectives in Dynamical Systems II Numerical and Analytical

Approoches. DSTA 2021. Springer Proceedings in Mathematics & Statistics / eds.

Awrejcewicz J. Springer, Cham, 2024. V9l 454. P. 593-605.

htps ://doi. org/ 1 0. I 007i978-3-03 I -5 6496-3 :3 8

. Crarri r Hdyxonrrx 6axosrp( Buramrf,x yKpairu Kareropii ((B)):

31. Kypna JI.B., OHytlpuemro o.f., LlIuarro T.B. BuHyNgeHHbIe

Herr,nrefu+re xone6annx oprorporrHbrx rulacruH cloxnofi $opvru. floxnadu HAH

Vrcpauuor.2005. JVe 3. C. 4246.
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3do\yeauxoto nodydoeaui cmpyKmypu po36'fl3Kir sada'a ma Qyuxqiouan dnn

pose'fl3ouun sadaqi meopit npy)tcHocmi, pose'fl3or< flrcoi e crcnadoeoru qacmuHoto

onzopumlvy.

32. Kypua JLB., Ocer:pon A A, fUuarxo T.B. OnpeAeneHue co6crserffibrx

rracror OyrilogaoHnJrbHo-rpaAueHTHblx noJrorl,D( o6onoqer c noMolrlbro reopwr R-

Qyrucrgtrl n crurarhr-arilpoKcLtMarpr. Bicuurc HTy (XIIID Cepin <MameuamuqHe

ltodenroeaHHfl a mexuiqi mo mexHonoeinx>. Xaprir: HTy "X[II". 2014. Jt 6. C' 99-

I10.

3dodyeauxoro posPo6neui

eKcnepumeHm npu anporccutwaqii'

c me ne H e B uuu noniu oMailu.

npozpowu ma BuKoHoHo o6'aucnoeatuuuu

Heyu3Hatteuux rco.ruhoHeHm cmpyKmypu po3s'93Ky

33. Kypna JI.B., Lfluarxo T.B. Ana-nis reovrerpruno HedHiitrt*tx KoJrHBaHb

$yrucuiouaarHo-rpaRieHrHr{x rroJrorrx o6oroHox 3a AonoMororo reopii R-$yrucuifi.

Bicuuk HTy (XIIID. Cepia <MameuamuqHe 
^4odentuaauun 

e mexuitli ma

mexHonozinx>.Xapu,rc: HTY "X[II". 2015. Jt6 (11I5). C.56-66.

3do6yeau4i uanetrcamu uucnoei p%ynbmamu, nrci ompu.d,taui 3 suKopucnloHHflJw

pospo1neuux npozpaMuux saco1ie e cucmeui POLE-RL-

34. Kypua JI.B., Llhuarxo T.B. I,lccneAoBaHLIe reoMerpruecxr,I Henr4Hefinrrx

xone6arnrfi Syrmrg{oHirJrbHo-rpaAueHTHbrx rloJrorr,D( co cnoxHofi $opvrofi nnana.

Bicuux 3anopisor<ozo ua4ioHonbHo?o yuieepcumeny: QisuKo-Mamettamuqui HayKu.

3anopixxx: 3anopisrxrai naUio:nata*ffirynirepcurer. 2015. C. 89'97 .

3dodyeauxoto po3po6neuo nidxid docnidrceuun ueniuitiuux Koilu\aHb @fM

nonozux oflonouorc si cruaduoto Qopuoto nnaHy 3 suKopucmaHHtt'n meopit R' Qyuryiu.

35. Kurpa L.V., Shmatko T.V., Linnik A.B. Analysis of stability and

vibrations of porous power and sigmoid functionally graded sandwich plates by the R'

functibns method. Journal of Mechanical Engineering Problemy

Mashynobuduvannia. 2023. Vol. 26.

https : //doi. org/ I 0. I 54O7lpmach2 023. 04. 03 8.

3do1yeauxoto no1ydoeaui MameMamuqui rwodeni ueniuitiuux rconuaaHb mo

cmifixocmi e paurcax meopii' nepmozo nopndxy 3 ypaxysaHH,flM nopucmocmi, u4o

posnodineHa 3a pisuuttu 3aKoHaMLt

36. Kypna JI., L[uarxo T., Jlirurir f .8., MoparrKoBcbKa I.O., Tmvrreruco f.M.

,.{rnavriuruui aHanis OyruqioHnJrbHo-rpaAienrrurx nopucrl,D( cI{TMoBI,IAHI'D( cenlriq

rrrracrprH. Bicuux HaqionanbHoeo mexui,tuozo yuieepcumemy "XIII',. Cepin: /{uuauirca

i uitluicmb .MaruuH /Bulletin of the National Technical University "KhPI". Ser.:

Dynamics and Strength of Machines: s6ipullK HayKoBLD( rlpaub. Xaprin: HTy "Xff[",

Ne 4.P. 38-49. DOI:

2023..Ne 1. C.39-44.b lelKhPI-
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3i)otyeauxoru ompuMaui aHanimuqui cpopmynu dnn odqucneHHfl eneueumie

n4ampuqb, nxi Bu3Haqarumb eQercmueui enacmueocmi @fM so cuztwoi'danbHttw

3 oKoH oJn posnodiny o6' eam o[ q acmKu rce paui rcu.

Crarri r nayxorr,r nepioruaqH[x rularrrsx. rrpolos]qvsaril{x snraruIflx ra

suramlfl x N,Iarepianis roH0epe'rilifi :

37. Kurpa L.V., Onufrienko O.G., Shmatko T.V. Researches of nonlinear

vibrations of orthotropic plates with arbitrary form by tlie R-functions method.

Research and Educatioh: Proceedings of the 2-nd International Conference, Miscolc,

March l7 -19, 2004. Miscolc, Egyetemvarioos, 2004. P. 1 09-1 1 5.

3dodyeauqi uanecrcumo pospo1rca uemody docnidxeuun ueniuiuuux xonueaua

opmo mponHux rut acmuru c xtadu oi' Qoptr'tu.

38. Kurpa L., Onufrienko O., Shmatko T. Research of the nonlinear forced

vibrations of orthotropic plates with cornplex form. Henuueituan )uuauuKa: rpyilbr

MexAyuapoAnofi rouseperuuEz, Xaprxon, 14-16 ceHr. 2004. Xaprxor: HTy
(X|II4), 2004. P. 108-1 12.

3do1yaauxoto Bl,tKoHaHo mecmyBaHHfl anzopumMy, pospodneHo?o dntt

docnidtteurun ueniuiituux suJvryrueHux Konu*aHb opmomp.onHux ruacmuH, y cuc'meui

POI,E-RL
.39. Shmatko T.V. Stability Investigation of Vibration Modes of Laminated

Shallow Shells with Complex Plan Form. Dynamical System. Theory andApplications:

Proceedings of 10th Conference on Dynamical System. T.heory and Applications,

DSTA-2009,Lod2, Poland, December 07-10, 2009.Lod2,2009. Vol.1. P.467 -472.
40. Kypna JI.B., Lfluarxo T.B., Tm,r.remo I-.H. .I4CC19AOBaHI,Ie

reoMerpruecKu HeJruuefomrx xone6arrnfi norormr o6oloqex c orBepcrnflMvr. 36ipuux

HqyKosux npaqb <Memodu po3s'nsysaHHn npurutaduux sadara ruexaruircu de(toptuieuoeo

meepdozo mina >.,{HinponerpoBcbK: IMA-npec, 2009. Bnn. 10. C. 179-185-

3do1yeaurcoro npoeedeuo qucenauufi auanis'npu docnidcrceuui ueniuiituux

KofiunaHb noflozux odonouorc 3 omsopailu.

41. Awrejcewrcz J., Kurpa L., Shmatko T. Nonlinedr vibration of orthotropic

shallow shells of the complex shape with variable thickness. Dynamical Systems,

T'heor)t and Applications: Abstracts of the 1lth Conference on Dynamical Systems.

Theory and Applications, DSTA-2011, Lodir, Poland, December 5-8, 2011.

Wydawnictwo politechniki Lodzkiej. tr-ocLz, 2011. Book l. P..243-248.

3do6yeau4i uaneacumo pospo6rca npo?pax4u ma BuKoHauun odqucfircBanbHozo

eKCneput|eHmy.

42. Kurpa L., Shmatko T. Investigation of geometrically nonlinear vibrations

of laminated shallow shells with layers of variable thickness by meshless approach.



l6

Nonlinear Dynamics ND-KhPI 2013:Proceedings of the 4th International Conference

on Nonlinear Dynamics ND-KhPI 2013,. Sevastopol, lfkraine, June 19-22, 2013.

Sevastopol. 2013. P . 277 -283.

3do1yeauxoto sanponoHo*oHa KoMn'rumepua nodena dnn docnidtrceuun

u e n i u iitu ux K o nu a aH b 6 a e am oruap o e ux o 6 o n o u o x s u i u u ot m o ett4uu u.

43. Kypua JI.B., L[uarro T.B. Cno6oArmre'ronq6aruax Oyrmrg{oxilrrbHo-

rpaAr,reHTrfirx rroJrorr,D( o6orroqex co cJloxHofi $oprraofi nnaHa. Teopemuuec*att Lt

npurcnaduan rvexoHuKo.2014.,{oueqr. Jtlb 8 (54). C37'86.
3 do1yeaurcon nodyi) oeau i cmpyKmypu pose' ns rcie 3 euKopuc m aH H fl^4 me opii' R-

Qyuxt4iu ma anpo1onaHo tx dnn posB'fl3oltHfl nocma*reuux sada'a.

44. Kypna JI., Lfluarxo T. IIpmreHeHHe MeroAa R-$iffir[il; KLlccJreAoBaHr,{ro

ueruaneftssx rone6aruai Oyru<rg{oHanbHo-rpaAl,IeHTHbrx noJrorla( o6ono'rer.

TeopemuuecKan u npuruadHafl MexaHurca. 2014. Bun.55. JS 9. C.59-70.

3do6yeauqi uanetrumb po3po6rca nidxody dnn docnidtrceuun ueniuiiluux

KonunaHb @fM noro?ux o1onouox 3 suKopucmaHHnrw meopii' R-(ryuxqiu.

45. Awrejcewicz J., Kurpa L., Shmatko T. Vibration of functionally graded

shallow shells with complex shape. Dynamical Systems: Theory and Applications:

Book of abstacs ofthe 13-th International Conference on.Dynamical Systems: Theory

and Applications, DSTA-2O15, Lodz, Poland, December 7-10, 2015. Lodz, 2015. P.

57-68,

3do6yeautli uanetrcuma pospofirca nidxody dnn docnidtceHHfl BnacHux KottuaaHb

@fM nolozttx o6ononox cxnaduol zeouempii's eurcopucmaHHflrn meopii' R-Qyun4iu.

46. Shmatko T., Bhaskar A. Geometrically nonlinear vibrations of
functionally graded shallow shells. Nonlinear Dynamics ND-KLPI2}L6: Proceedings

of the 5th International Conference on Nonlinear Dynamics ND-KhPI2016, Kharkov,

Ukraine, September 27 -30, 2016. Kharkiv, 2016. P. 485-492.

3do1yeaurcoru cmnopeHo cutzopum-u dnn nodydoeu cKeflemHux Kpusux npu

d ocnidctc euu i u e niu if,tuux xonueau a @fM nonozltx odonou o rc.

47. Kurpa L., Shmatko T., Awrejcewicz J, Free vibration analysis of
laminated functionally graded shallow shells by the R-functions method. Dynamical

Systems: Theory and Ap.plications'. Book of abstracts of the 14-th International

Confetence on Dynamicat Systems: Theory and Applications, DSTA 2017,.L6t2,

Poland, December lI-14, 2017. Mathematical and Numerical Aspects of Dynamical

System Analysis. Lodz,2Ol7. V.2. P. 3ll-322.
3dodyaauxoro ompuntaui auanimuqui eupasu dnn o6qucneuun enerueumie

Mampuryb, nxi eusua.tarumb eSercmueui enacmueocmi @fM.

48. Kurpa L., Shmatko T. Application of the R-functions method for



17

vibration and buckling analysis of functionally graded plates and shallow shells with

complex planform. Literature review from 2014 to2020. Dynamics of hybrid systems

of complex structures / ed. Katica R. (Stevanovi'c) Hedrih. Belgrad, 2022. P. 237-

261.

3dofiyeaurcoto nuKoHaHo y3aacahueuutr oennd po6im, y nxux 6yni.o euxopucmoHo

nemod RFM dnn docnidtrceuun @fM rutacmuH mo o1onoHoK, 3a nepiod s 2014 do

2020 poxie.

49. Kurpa L., Shmatko T., Awrejcewicz J. Nonlinear Vibration of

Functionally Graded Shallow Shells Resting on Elastic Foundations. Advances in

Nonlinear Dynamics. NODYCON Conference Proceedings Series / eds. Lacarbonara,

W., Balachandran, B., Leamy, M.J., M4 J., Tenreiro Machado, J.A., Stepan, G.

Springer, Cham, 2022. P.' 3 85-394. https ://doi. org/ 1 0. 1 007/978-3-03 0-8 1 1 62-4-34

3dodyeaurcoro no:1ydoeoui eapiaqiilui uodeni sadaq npo ueniuitiui rconueqHHn

@fM noroettx o1onouorc Ha npy)tcHiti ocuoei.

50. Kurpa L., Shmatko T., Awrejcewicz J., Timchenko G. Nonlinear free

vibration of functionally graded shallow shells with variable thickness resting on

elastic foundation. Advances in Nonlinear Dynamics, Volume I. ICNDA 2023.

NODYCON Conference Proceedings Series / eds. Lacarbonara W. Springer, Cham,

2024. P. 191-201. https://doi.org/10. 1007/978-3-03 1-5063 1 -4:l 7

3do1yeauxoru cmsopeHo npozpa.ntui saco6u, sa donouozoto flKttx BuKoHaHo

docnidx:euun ueniuiilutrx KonuaaHb @fM o6onouox str.tiuuoi' mosu4uHu, tt4o

suaxodnmach na npyxniil ocuoei.

51. Shmatko T., Kurpa L., Lacarbonara W. Nonlinear free vibrations of

functionally graded porbus sandwich plates with complex shape. Advances in

Nonlinear Dynomics, Volume I. ICNDA 2023. NODYCON Conference I'roceedings

Series / eds. Lacarbonara W. Springer, Cham, . 2024. P. 203-215.

https://doi.org/1 0. I 007/978-3-03 l -5063 l -4-1 8

3dodyeauxon no1ydoeaui Mame.^tamu,aui uodeni sadaq npo rueniuiilui einuui

KonuBaHHfl nopucmux @fM ceudeiq nnacmuH ct<naduot Qopuu s pisuuuu yMosctJt4u

sarcpinneruHn mo arcopumMu tx pose'fl3aHun.

Hayxoni npaui" sxi sacrirryrorr anpo6auirc Marepianin aucepmuii

52. Kurpa L., Onufrienko O., Shmatko T. Research of the nonlinear forced

vibrations of orthotropic plates with complex form. Nonlinear Dynamics: Book of

abstracts of conference on Nonlinear Dynamics, Kharkiv, Ukraine, September 14'16,

2004' 

#!ii;li,* r:r:rno porpo6*o ar?opumt,y dotcnidilceuuq ueniuittuux

sul,ryut e H ux Konun aH b opm om p on H ux nno c muu c t<,tadu o[ Q opuu.
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53. Kypua JI.B., Ony$piemo O.f., Lllnaarro T.B. locligxeuru neninifoin

KoJrHBaHb oprorporrHra( rrlacrraH cxraAnoi ruraH$opvrla 3a AofloMororo R-SyrNuifi.

Mixuapoduiuii cuntnosiyu yxpai'ucaxtrx iuxeuepie-u^exauircie y Jlbeoei: TesH

AouoniAefi 7-ro MixHapoAHoro cmranosiynaa, Jlrnin, Yxpaiua, 18-20 TpaBHrI 2005p.

Jlrnir; 2005. C.23.

3dodyeauxoro npoeederuo auanit snnusy pisuux ?paHuqHux ymos npu

docnidtreuui ueniuiituux xonusoHb opmomponHux rurucmuH. .

54. Kypna JI.B., T na.remro I.H., Lfluarro T.B. I4ccreAosarue

AlrHaMr,rLrecKoro rroBeAeHrdrr oproTporrHblx rrJIacTHH vI rIoJrorID( o6onouex,

orurparcrql,xcfl Ha rrJraH cnoNHofi. Arcmyanuui npodneuu uexanircu cytlinauozo

cepedoeuu4a i .uit4uocmi xoucmpyrc4itt: Tesu AonosiAefi MixuapoAnoi HayKoBo-

rexni.ruoi rou$eperqii narvr'xri ara,qelrrira HAH Yrpairur B.I. MoccaKoBcbKoro,

fluinponerpoBcbK. {ninponerpoBcbK: AHy, 2007. C. 264.

3do6yeauqi uanecrcumb nocmaHoexa sadaqi ma ivemod i7'pose'tBaHHfl.

55. L[vrarxo T.B. .I4ccleAoBabne ycrofiurmocru (popt xone6annfi

MHorocrrofomrx Honorra! o6ono.rex. Dynamical System Modeling and Stability

Invest'igotion, DSMI-2009:Abstracts of the conference Dynamical System Modeling

and Stability Investigation, Kyiv, Ukraine, May 27-29,2009. Kyiv, 2009. C.264.

56. l[uarro T.B. flpmvreHernre reoprar4 R-Syrncryd K ]rccneAoBzlHuro

reoMerpruecKu HeJrHHefomx xone6aruai [oJrorID( o6olo.rex flepeMeHHofi rolulru*I.

Dynamical System Modeling and Stability Investigation, DSMI-2}1'1: Abstracts of
conference reports of the XV International.Conference Dynamical System Modelling

and Stability Investigation, Kyiv, Ukraine, lr/ray 25-27,2011. Kyiv, 2011. C. 141.

57. Kypna JI.B., Tmqeruco f.H., Llluarxo T.B. MeroA R-tfyrrcqrui am
HccJreAoBaHHrr Henr+refomrx role6aruai oprorporrHbrx o6ono'rex nepevrerurofi

TonquHbr .IuQopa,taqittui mexHono?ii': uayrca, mexuixo, mexuqnoein, oceima, s{)opo?'fl'.

TesH Aouorilefi )(IX rvrixuapo4Hoi HayKoBo-ilpaxrrqnoi rconSeperuii, Xapnin,

Yxpar5a, 01-03 qepBlul 20llp. I sapeg. npo{. TonaxHsHcbKoro JI.JI. Xaprin: HTY

"xfII", 2oll. q.1. c. 53.

3\odyeauxorc 3anponoHo*oHo aneopunwt dnn docnidtrceuun opmomponHux

nono?ux o1onouox tui uuoi' mosu4uHu.

58. Lflvrarxo T.B., Lfivrarxo A.B. feonaerpruecKn uell.rrrefitrnte xole6aruax

MHorocJrofumrx ruracruH c nepeMerurofi rorrrqrcrofi cJroeB. Dynamical System

Modeling and Stability Investigation, DSMI-2}13: Absffacts of conference reports of
the XVI International Conference Dynamical System Modelling and Stability

Investigation, Kyiv, llkraine, May 29-31,2013. Kyiv, 2013. C. 148.
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3dojyeaurcoru BuKoH au o au onis u e ni u iunux Kolun aHb 6aeam ou.tapo?ux nnac muH

si suiuuon mosu4uHoto ruaPie. .

59. ffiuarro T., [flvrarxo O. HeniHifori KoJrIaBaHtuI oprorporHla( noJrorrD(

o6olonor sN,riHHoi ToBrrILrHLr. Cyuacui npo1neuu uexauixu ma MameMamuKu: 36iprux

HayKoBr,D( rparp MixHapo4noi nayronoi rousepenuii, Jlmir, Yxpaiua, 2l'25 TpaBHrI

2013p. I mt, pea. P.M.Kyurripa, E.fr.IIrauHI,IKa. IHornryr ilpmuallil{x npo6levr

uexaHircn i uareuarnxn iu. .f,.C.[iAcrpurarra HAH Yxpainn. Jlrrir, 2013. T.2. C.

r 85- 186.
' 3 d odyeauxoto no 6yd oB aH a Koiln' tome pH a u od e nt dn n d o c n i d )rc e H H n u e niu ittu u x

Konu 6 aH b O pmo mp O nH uX no n o ztm o 6 o n o u o x s ttti u u oi' m o eu4Utt u.

60. Kypua JI.B., fflnaarxo T.B. Heninifori KoJTHBaH]uI SynrcrlioHilrrbHo-

rpaAieurruor rroJrorr,D( o6olosox si cxJraAHoro Soprvroro nJIaHy. Momeuamuqui

npo1neuu uexauixu ueoduopidHux cmpyKmyp: 36iprum nPaUr IX Mixsapo4uoi

Hayxonoi xoHr[eperu{i, Jlmir,.Yxpaiua, 15-19 Bepec}u 2014.IHcrnryr ilpHKrIaAHr'D(

npo6rrervr ruexauixn i naarevrarraruiur. fl,.C.Iligcr:puraqa HAH Yrpainn. Jlrrin, 2014.

c.363-365.

3do6yeawli uane.tcumu potpo1xa nidxody dnq docnidtr:euun ueniuiituux

KonunaHb @fM noloattx o1onouox 3 ruKopucmoHHnrv meopi[R-Qyuxqiit.

61. Awrejcewicz J.,' Kurpa L., Shmatko T: Nonlinear vibrations of

functionally graded shallow shells of a complex planform in thermal environments'

European Nonlinear Dynamics Conference ENOC 2017: Proceeding of the 9-th

European Nonlinear Dynamics Conferenoe ENOC 2017, Budapest, Hungary, June 25-

30, 2017. Budapest, 2017 . P. 70-72.

3do1yaauxoto nodydoloHa KoMn'romepua modenu dnn sadaqi. npo ueniuiiui

KonuBaHHfl Qynrcqiouanauo-epadi€HmHux o1onouox cr<,taduoi Qopau y
m ewne pamypH owy c e pe d oe uu4i.

62. Kypna JI., LUuarxo T. 3acrocyBaHlur reopii R-Syrucqifi urs AocniAxenns

ueniHifirurx KoJruBaHb OyruslioHiurbHo-rpaAieHrrua noJlorrx o6oloHox 3

ypz1xyBaHH{M TeMrreparypHoro cepeAoBurrla. Cyuacui npo6nel,tu mexauixu mct

rvtame^4omuxu'. Tesu AouosiAefi naixuapo4noi xonsepenqi! Jlmir, Yrpaiu4 22-25

TpaBlur 2018p. IHcruryr nprrxJra.qHr,D( rrpo6nervr uexanirua i vrareruarlr n ivr. -f.C.

Ili4crpnraua HAH Yrparuu, Jlnsin, 2018. T. 1. C. 177-178.

3dofiyeaurcotu BuKoHauo docnidx:euun ueniuiuuux KonuloHb Syurc4iouanauo-

zpadieumuux noro?ux o1onouorc 3 ypaxysaHHtut mewnepomypHo?o cepedoauu4a sa

donouozon cmsopeuo[ xoun'rumepu o[ ttod eni.

63. Kypna JLB., L[uarxo T.B. IlpraraeHenne reop]IH R-$yril(Iqdi K

HccneAoBaHlrro cro6o4uux role6arud SyuxrqaoHanbHo-rpaAraeHrHblx noJrorrx
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o6olo.rex B TeMueparypuofi cpeAe. fuuauixa, niquicmb mq modenrueaHHn y
uau,tuuo1ydyeauui: Te:ra lonoriaefi l-fi MixHapo4Hoi xoH{epeHuii, Xaprdn.

YrpaiHa, 10-14 Bepecrur 2018p. Xaprin: IHcuaryr npo6nena uaurnno6y4ynannr irvr.

A.M.ftiaropHoro HAH Yxpar'uu, 2018. C. 134- I 35.

3do6yeavxon sanpooHoloHo KoMn'rumepHy uodena dna docnidilceHHe einauux

KolunaHb @fM nonoeux o6onoruox y meMnepamypHoMy cepedoeuu,li. -

64. L[rrarro T. Aocnilxenns rimHrar KoJrHBaHb $ymrqiouuulbHo-
rpa4ieHrruor noJrorr,D( o6ononor MeroAoM R-$yruqifi. Arctnyanaui npodneuu

uexauixu cyqinuuoeo cepedoeuu4a i uitluocmi KoHcmpyKqifr: Tesu aonosiaefi II-i
vrixHapoguoi Hayrono-rexniqHoi roH$ epernrii narvr'sTi axarenaixa HAH Yrpairm B. I.

MoccaroscbKoro, Aninpo, YrpaiHa, 10-12 xoBrllrl 2019. flHinpo, 2019. C. 235 .

65. Awrejcewicz J., Kurpa L., Shmatko T. Free vibration analysis of FGM

shell with complex planform in thermal environments. Dynamical Systems: Theory and

Appliaafions; Book of abstracts of 15th Conference on Dynamical Systems: Theory

and Applications DSTA 20l9,Lodz, Poland, December 2-5, 2019. Lodz,2019, P. 207 .

3do1yeauxoto BuKoHouo odqucntoeanuuutt eKcnepuJweum dnn @fM o6onouorc y
me M ne pamypH otty c e pe d oe uu4i.

66. Kypna il., Illuarno T. Bimui KoJrlrBaHlrrr 6aratourapoBr,tx

rgdiHApr,rqHra( rraHenefi s $yrrqiouurrrbHo-rpa4ienruravrra uapaMr,I. Mameuamuqui

npo1neuu uexauixu ueoduopiduttx cmpyKmyp: 36iprum HayKoBI,x rrparp 10-i

Mixnapognoi Hayroroi xoHseperqii, Jlrrir, YxpaiH4 17-19 BepecHrl 2019p. Jlrrir,
2019. c. 6l

3do6yaauqi ua,ryettcumb cmsopeuun eidnoeiduux afleopumuie y npozpa*tHotry

cepedoeuu4i cucmeuu POLE=RL, flxi doseonqrcmb spqxorysamu @fM ruapyeami

xoucmpyxt4ii'.
'6'7 . Kurpa L.V., Shmatko T.V. Research of stability and nonlinear vibrations

of sandwich plates with functionally graded core by Ritz's method and the R-functions

theory. Symposium "Nonlinear dynamics -scientific wor;k oJ' Prof Dr Katica

(Stevanovit) Hedrih": Booklet of absffacts Symposium "Nonlinear dynamics -
scientific work of Prof. Dr Katica (Stevanovi6) Hedrih", Belgrade, Serbia, September

04-06,2019. Belgrade, 2019. P. 19-20.

3dodyeaurcoa ompurvt au i atwnnimydu o-u acmomu i x apaKm epu c m u Ku dnn @fM
ceudeira rutacmuH.

68. Kurpa L., Shmatko T., Awrejcewicz J. Parametric vibrations of the

functionally graded sandwich plates with complex'forfn. Nonlinear Dynamics

NODYCON 2019: Book of abstract of the First International Nonlinear Dynamics



Conference NODYCON 2019, Rome,Italy, February

P.409-410.

-21

17-20, 2019. Rome, 2019.

3do\yeaurcoru nponedeuo oucutiz ompumaHux p%ynamamie dnn sadaqi npo

ueniuifiui KonuqaHHtt @fM ceudei'a ruacmLtH.

69 . Lfirvrarro T. B. I,IccleAoBaHHe cro6oAnsrx' role6aHrm SyrusuaoHaJlbHo-

rpaAI,IeHTlIbIx noJIOrI,D( O6Oloqex Ha ynpyroru OcHOrarunu. Dynamics, Strength and

Modelling in Mechanical Engrneering:Theses ofthe Second International Science and

Technology Conference, Kharkiv, tlkraine, October 05-08, 2020. IIIMIfu'HAH

Yxpairua. Xapnin, 2020. C. 310-313.

70. Shmatko T. Effect of porosity on free vibration of FG shallow shells with

complex plan form. Dynamical Systems: Theory and Applications: Bgok of abstracts

of 16th Conference on Dynamical Systems: Theory and Applications DSTA 2021,

Lodz, Poland, December 6-9, 2:021. Lodz, 2021. P. 629-630'

71. Kypna JI., [[uarxoT., Jlimlm f. Auanis crifococri Ta KoJrHBaHb

nopgcrr.D( <[yffirliouzurbHo-rpaAienrrurx macruH 3 BHKopHcraH]uIM reopii R-

synrcrUfi. Cyuacui npodneuu uexauircu ma Momen4amuKu: 36iprum HayKoBI'rx uPaqr

Mixuapognoi uayronoi xon$eperutii, Jlrrir, Yxpailra, 23-25 rpaBlul 2023p. Jlrrin,

2023. C. 194.

,3do1yeauKorc npo*edeuo odqucJuolcutbHuil excnepuueum dnn @fM nnacmuH 3

ypaxys oH Hrrvt nopuc m o cmi.

72. Kypna JLB., f[uarxo T.B. 3rlror ra KoJruBaHHrI Qyruu{oHilrlbHo-

rpaAienrluor nopucrr,D( ceruni.r rroJrorl,D( o6olonox 3 orBopaMn ra uapisaMu. Actual

problems of mechanics 2023: Proceedings of International scienlific conference

dedicated to the 145-th anniversary of the birth of S.P.Timoshenko, Kyiv, Dnipro,

Lviv, Kharkiv, [-Ikraine, November 14-16,2023. Kharkiv, 2023.C. 420-421.

3do}yeauxoru 3anponoHonoHo KoMn'rcmepHa .modena dna docnidtrceuun 32uHy

ma Konuaaua @fM nopucmux ceudeiq noflozux o6onoruox cxnaduoi'aeomempii.

73. Kypna JI, fflvrarxo T., Jlinruroc f., Mopa.ntoBcbKa I. Binuri KonI{BaHH,

cenAri.r rlnabl+r 3 ayKcerruHuM coroBuM 3anoBHroBarreM. Mameuamuuui npo6neuu

nrexauixu ueoduopidHux cmpyKmyp 36iprmc HayKoBr,D( trParp 11-i Mircrapo4uoi

uayroroi xoH$ eperqii, Jlrri n, YxparHa, 24 -26 BepecEI 2024p. Iucrnryr rpklKrra/{Hlo(

rrpo6nevr uexanirv i uarenaarl,rxlr inr. .f .C. Iliacrpl{rar{a HAH Vxpaiun, 2C24. Brn. 6.

c. 101-102.

3do\yeauxoto po3po6neni npozpamHi sacodu, nrci epaxosyrumb ayxcemuuui

Bnocmusocmi cerudeiu rcoucmpyxqiil, npu docnidttceuui tx ua einuui KoJlLBaHHtt.

Mouorpa0ii
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74. Kypna JI.B., Masyp O.C., L[uarxo T.B. 3acrocyBaHHrl reopii R-$yurUifi

4o posn'xsanns HeriHifiruor 3aAaq Arrnauixra 6ararourapoBr4x rrJracrl{H: vrouorpa$ia.

Xaprir: OOO <<B Aene>>, 2016.492 c.

3do6yeaut4i uanetruma pospo1rca memody docnidxeuun ueniuittuux KolnBaHb

6azamoruapoaux ruac muu c rarudu o[ Qopruu ma eidnoe i dui'auc e nau i pe synamamu.

HaseAeHi ny6nirauii vricrsm pe3ynbrarn 6esnocepe4rroi po6orra AucepraHra

Ha oKpeMr,D( erarrax AocniAxerurs, rroBHoro uiporo rigo6paxarorb ocnonHi

noJroxeHHrr ra BHcHoBru po6orn. ArropcrKa fracrb s4o6ynaua n ony6nixoBalrl'D(

nayr.o'urt< qpalrfl x noroAxeHa si c rdsarrop aMI'I.

10. Anpofiaqia pesy"nrrarin Aoc"nitxeHs. 3ararrrni noloxeHlul ra pe3ynbrarlr

Alrcepraqlfoioi po6orr,r AonoBi1atucs, ra o6ronoproBiulLrcrl' sa 43 yrpaiHcrxroc ra

vrixuapo4uran HayKoBr,D( xoH$epeurlrflX, cervriuapax i xornpecax: International

Conferences on Nonlinear Dynamics "Herriuifoia 4r+ravrirca" ND-KhPI 2004

(September 14-16,z}O4,Kharkiv, Ukraine), ND-KhPI 2007 (September 25-28,2007,

Kharkiv, Ukraine), ND-KhPI 2010 (September 2l-24,2010, Kharkiv, Ukraine), ND-

KhPI 2013 (June 19-22,2013, Sevastopol, Ukraine), ND-KhPl2016 (September 27-

30, 2016, Kharkov, Ukraine); 7-lry Mixuapo4HoMy clavrnosiyrvryvri yxpaiHcbKl,o(

iuxeuepin-nlexaHixis y Jlrnoni (18-20 TpaBruI 2005, Jlmir, Yxpaina; I ra II
Mixuapo4Hr,D( HayKoso-rexHi.rruor xouseperufxx nau'sri araAervrixa HAH Yxpairua

B.I. Mocca1oBcbKoro <Arryanrui npo6leMu Mexanixu cyrUJlbHoro cepegornqa i

rurir+rocri KoHcTpyKIIifu (flHinpolleTpoBcbx, 2007), (10-12 xosrHn 2019, flninpo,
yrpaiua); 9th, 10th, 1lth EUROMECH Nonlinear Dynamics Conference ENOC 2017

(June 25-30,2Ol7,Budapest, Hungary), ENOC 2020 (July 17'-22,2022, Lyon, France),

ENOC 2024 (Jully 22-26, 2024, Delft, the Netherlands); International conference

Dynamical System Modeling and Stability Investigation DSMSI 2008 (September 14-

16,2118,Alushta, Ukraine), DSMSI 2OO9 (May 27'29,2009, Kyiv, Ukraine), DSMSI

2011 (May 25-27,2011, Kyiv, Ukraine), DSMSI 2013 (May 29-31,2013, Kyiv,

Ukraine); International Conference on Dynamical System. Theory and Applications

DSTA 2007 (December l7-2O,2OO9,Lodz, Poland), DSTA 2009 (December 07-10,

2009,Lodz, Poland), DSTA 2011 (December 5-8,2011,L6il2, Poland), DSTA 2015

(December 7-10, 2015, Lnilz;Poland), DSTA 2017 (December 11-14, 2017, Lotz,

Polan$), DSTA 2}lg (December 2-5,2Ot9,Lodz, Poland), DSTA 2021 (December 6-

g, 2021, Lodz, Poland); XIX rvrixuapo4uifi HayKoBo-rpaxrrqnifi xouseperqii

<lHt[oprvrauifiHi rexuonorii: HayKa, rexHina, rexnonorir, ocnita, s4opor'x>> (01-03

qepBlul 2}ll, Xaprdr, YrpaiHa); MiNuapo4Hr'D( HayKoBI{x xouseperUxx <Cyuacui

npo6neuu uexaniru ra MareMarHKH)) - 2013,2018,2023 (21-25 rpalsw.2013, Jlrrir,

YxpaiHa), (22-25 rpaBHtr 2018, Jlrrin, YrpaiHa), (23-25 rpaBlu{ 2023, Jlrsis,
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Yrpaiua); IX, X ra XI MiNHapoAHrD( HayKoBID( xoHseperqisx <<Mareruarrqsi

upo64ervrn rvrexanixn neo4Hopigmo< crpyKryp) (15-19 repecHx 2014, Jlnsin,

YrpaiHa), (I7-lg Bepeclul 2}lg, Jlrnin, YxpaiHa), (24-26 Bepeuu 2024, Jlmin,

Yrpaiua); 1lth International Conference "Shell Structures: Theory and Applications"

SSTA 2017 (October 1 l-13,2017, Gdansk, Poland); II International USERN Congress

(November 8-10, 2017, Kharkiv, Ukraine); I and II International Science and

Technology Conferences "Dynamics, Strength and Modelling in Mechanical

Engineering" DSMME 2018 (10-14 September,2018, Kharkiv, Ukraine), DSMME

2020 (05--08 October, 2020, Kharkiv, Ukraine); Symposium "Nonlinear dynamics -
scientific work of Prof. Dr Katica (Stevanovic) Hedrih" (04-06 September 2019,

Belgrade, Serbia; International Nonlinear Dynamrcs Conferencei NODYCON 2019

(February l7-2O,2}lg,Rome, Italy), NODYCON 2021 (February 16-19,2021, Rome,

Italy), NODYCON 2023 (June 18-22,2023, Rome,Italy); International Conference on

Advanced Mechanical and Power Engineering CAMPE -2021 (18-20 xoBrHr.. 2021,

Kharkiv, Ukraine); International scientific conference <Actual problems of mechanics

- 2023>> to the 145th anniversary of the birth of S.P. Timoshenko (14-16 November,

2023, Kyiv, Dnipro, Lviv, Kharkiv, Ukraine); IV International Conference on

Dynamics, Control, and Applications to Applied Engineering and Life Science

(November 6-ll, 2023, Brazil); l3-th International Symposium on Vibrations of
Continuous Systems Pomeroy, Kananaskis Mountain Lodge (July 30-August}4,2023,

Alberta, CANADA); l9-th International Conference on Condition Monitoring and

Asset Management CM2023 (September 12-14, 2023, Northampton, UK); 19-th

European Mechanics of Materials Conferences EMMC19 (May 29-31,2024, Madrid,

Spain); 28th International Scientific Conference "Transport Means - 2024" (October

02-04. 2024 " Kaunas, Lithuania)
' I 1. lor prIM aHHq npr{Hrrrr[in arcaAervri'troi 4o6 po'rec Hocri.

luceprardfina po6ora <<MarenrarrrrHe MoAeJrroBaHHfl Ta pospo6xa quceJrbHo-

ananirNqruor NreroAis AocniAxenm Qyrucqioualruo-rpaAienrHl{x roJI orlax o6 oloHo x

ra rrlacruH 3 Br,rKopucraHrurM reopii R-Syru<uifi> [lvrarro Tersrur Baleu:n+rirnra

Br,rKoHaHa is gorpunaHHrM rrpruuranin arcaAevriuHoi 4o6po'{ecHocri. Yci pesyJrbrarl,{,

xxi srereceHo aBTopoM Ha 3axucr, orpllMaui cauocrifoio i Micrsruca r ony6nixosaurx

po6orax. Y po6orax, ony6niroBaHr,rx y cnirarropcrri, BHKopHcraHi rinnr<u ri ilei,
rroJroxeHlu{ Ta po3paxyHKLr, sKi e pe3ynbrarou oco6ucrl,D( HayKoBI.{x nouryxin.

Oco6ucrrai BHecoK s4o6ynaua y KoneKrrmui Hayxoei po6ou.r KoHKperkBoBaHo B

crrucKy upaur s4o6yraua, HaBeAeHor[y BHue.

12. 3n'qgor gorcropcrrcoi ArrceprarrifiHoi po6oru 3 KaHArrAarcbrcorc.

Iloroxerms, HayKoBi pesynrraru ra BHoHoBKH, uto BHHocptrIHcr Ha 3axllcr
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KaHAUAaTCbKOi AHcepraUifuoi' po6oTH, .He BLTKOpUCTOByTOTbC.I B AOKTOpCbKifi

Auceprar{ift{ifi po6ori <<MareuarnrrHe MoAeJrroBaH}uI Ta pospo6na rruceJrbHo-

aHarirra.rruD( ueroAin AocniAxenHx OyrucqioHarnno-rpa,uieHrrurx noJrorrx o6oloHox

Ta rrlacrrrH 3 BaKopr{craH}urM reopii R-6y*tnt+fi>> L[rua:rno Terxnoro BaleHuaHiBHoro.

13. 3ara.nurufi BrrcHoBoK

.flucepraqifiua po6ora L[vrarro T.B. sa reMoro <<MarevranaqHe MoAeJrroBaHH"f,

ra pospo6ra qr4ceJrbHo-aHanirpr.rru{x uero4ir AocriAxeHrrs $yrmaioHzulbHo-

rpagieHrruor rroJrorrx o6orouox ra rrracrl,IH 3 BHKopHcraHluIM reopii R-$yrutqifi> e

3aBeprueHolo HayKoBo-AocliAHoro po6ororo, flKa po:n'asye BaxJII,IBy HayKoBo-

rexrriuuy upo6nervry pospo6xz e$errrrruor ql4cerbHo-asaliru,+urx uerogir

AocniAxernrs crarr,r.rHoi Ta . Aa*avriquoi noneAiuxra enenrenrin xoucrpyxqifi,

Br{roroBJreHrax is c) {acHr,D( naarepialin, Ha ocHoBi naareuarlF{HlD( tuoAerefi, .f,Ki

BpaxoByrorb oco6nnrocri rrpoqecis ix aeQopMyBaHlul: HeniuifiHocri, naxrnocri

uopracrocri, npyxHoi ocuorra, posno4irerurs o6'eMirtar qacroK cKJlaAonmr (DfM,

reorvrerpii ra BI4Ay yMoB sarpirurerurx

luceprardfoia po6ora uornicrro riAnoniAae nacnopry cneuialrHogri 0 1 . 05. 02

- MaTeMarr,tqHe MoAenrcBaHlu{ Ta o6.rncrronanrHi MeToAH 3a Ha[pflMKaMH:

'n. 2. <<Pogrnror ra e$exrnrHe Br4KopucraHlul ueroAir o6'uacmonalrsoi

MareMaruKra crocoBHo Ao rrapimennx npo6nevr AocniAxerurs, qpoeKTyBaHHf,,

BHroroBJreHHrr ra eKcruryarauii o6'erris Honoi rexHixla ra HoBIa( rexsolorifi. B rorvry

qzcli vroau$ixauix ra cneqia-nisallix icuyrourur o6.{plcrroraJrbHr.D( tvreroAis 3 Meroro

ni4nnqennx ix esexrulnuocri, crBopeHrur i .qocnilxeHrul HoBID( o5'rucmoraJrbHr'D(

ueroAir i a-uropraruir, uo BpaxoByrorb oco6nrcocri pearlbHr,D( rexHiqruor ra

rexnolorir{Hr{x 3a/taq, sa6esneuyrorb crB operura eS errHBHr,D( nporpaMHlar saco6is

KoMr' rorepHoi peanisaldi) ;

rr. 4. <Pospo6ra HoBr{x rvreroAis oprauisaqii ra ournnisauii upoqecin

MoAeJrroBarurx, ro6ro upoqecir nigroroBKr,r ra BHKopHoritHluI MoAemoroql,D( cl4creM,

sx nociin vrogenefi, ulo AocliAxyrorbcfl. 3oxpeua: nigroronxa ilepBHHHoi iu$opvrauii,

BH3Har{eH}ur cKJraAy ra crpyKrypH, HaorporoBaH}ul ra repu{ircaqix, uepenipra ra

sa6esieqeHlur f,Kocri xorun'rorepHr,D( vroAenefi qn iruurur MoAeJrrorcqmr saco6in,

AocniAxenns rvroAenefi B pisrurx pelxuMax ix SynxuiouyBaHulfl., iurepnperaqia

pesynrrariB MoAeJrroBaHluI)).

flracepraaifoia po6ora nornicrro riAnoniAae BLIMoTaM nt.7,8, 9, 1 1 <IloprgKy

npucyAxeHlrrr ra nos6anreHH, HayKoBoro cryrlelu AoKTopa HayK)), 3arBepAxeHoro

rrocraHoBoro Ka6iuery Miuicrpir Yxpaiuu.nil 17 nlrcronaAa202l por.y Ns 1197.
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YXBAJII4JIII:
13.1. 3arnepAzua <<BIacHoBoK rrpo HayKoBy HoBr43Hy, Teoperr4rrHe ra ilpaKTr4r{He

3HaqeHH, pe:ynrrarin Ar4ceprarlifinoi po6oru>
<<Mareuarr{rrHe MoAenroBaHH, Ta porpo6xa

AocriAxeunq SyHrqionanbHo-rpa4ieHrHux rroJrorr,rx o6olouox ra rrJracrr4H 3

BI4KopI4craHH{M reopii R-Syuxqifi>, flKa rrpeAcraBJreHa Ha 3Ao6yru HayKoBoro

cryneH, AoKropa rexniqnux HayK gi cueqiarurocri 01.05.02 MareMarr.rqHe

MoAenroBaHHs ra o6.r[cruosanrHi MeroAr4;

13.2. PexoueHAyBarv 4r.rcepraqifiHy po6ory Llluamo T.B. <<MareuarrrrrHe

Syuxqion€LnbHo-rpa4ieurnux [onorrrx o6orouoK Ta rrJracrr4H 3 Br,rxopr{craHH.f,M reopii

MoAenIoBaHH, Ta pospo6xa qr4cenbHo-anariu.rHr.rx nreroAin IocriAxeHHq

Ioris IIEPIIII4HA

R-Qyurqifi> ao uy6nivnoro 3axkrcry B crreqiarisonauifi s.reHifi pa1i A 64.180.01 n

Iucruryri eHeprerr4r{Hrrx Marur4H i czcrena iu. A.M.lli4ropuoro HAH Vxpainra.

Peqeu:eur 3a Ar4cepraqifi uoro
po6ororo, :ani4ynauxa raSe4pu
nuuloi MareMarurra, 4.Q.-u.n.,
upoSecop

PeqenseHr 3a Ar4cepraqifinoro
po6ororo, upoQecop raQe4pz
suuoi MareMarl4Kr4, A.T.H.,
upoQecop Bixrop BAHIH

Peqen:eur 3a Aprcepraqifi uoro
po6ororo, npoQecop xa$e4pra
xoun' rotepHoro MoAenroBaHHf,
npoqecin i cucreru, A.T.H.,
upoSecop lrra urp o BPE C JIAB CbKI,ILI

w
WL"

Lllnaarro TerqHr,r BareHrraHieHu
qucenbHo-anariTz.{HIlx uero4in


