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Kareropnja

i itpoar,* nopenehajnmra cl4,rraMa npoMeuJbrar,rM y BpeMeHy. Auanusnpana cy crry.rajeau [pr.ruy.{HrD( Henprryurem.rx n'
i :npHryueuux ocqrutaUr{a MexaHI,rtIKor c}rcreMa. flpurr,reuou Eringen -oBe HeJ.roKaJrHe reopraje eJracTr{rrHocrlr u Euler-r
, lBemoulli -jene reopuje Hocaqa ao6ujena je je4Havrzna Kperarr,a porupajyhe Haao-KoH3orre. Y pary je npnrraen enai icraHrapff{a Galerkin -oBa Mero,(a gucxper:usaquje, MoA.rnHr4 nocryna( u ryanciloprr.rarurje reHepiuucaHux roopgrHara aa'

I ' ,cenapamBHo npeAcrilBJbarre jegnauun4 xoje onaxruarajy rtrlxoBo pernaBalf,e. Y pagy je uoce6no pa:r,rarpan ynnraj;

I , ,,]uenoramor fiapaMerpa Ha ArrHaMLrrrKo noHarnarle MexaHr.rqror cr{creMa. Y aaloj napauerapcroj au{Lrn43r.r parrraarpaxu cy,

;,- ':'jVruuajr.r BeirLFIrrHe yraone 6psr+re, y,(ilbeHocrrn ytrrerureHor rpaja xourore og oce pora[r.rje (paanjyca uanunne) u'
i iarcnja:rrurx crrJla 3are3alla Ha Kpyxre Qpexnerqlrje fi AllHaMurrxo ttoHarxame MexaHuqror cucreMa. YcraHorrsena je nojara.
i ,, 

ioacycrea nepr{oAlrtlHor lpilrcBep3aJlHor Kperama raqara KoH3o;n-ror porr,rpajyher Hocaqa, npu nehuu BpeaHocrr.rMa yraone;

,, ]6psune, Ha ocHoBy lrplrra3a BpeMeucre lrcropr{e n i[a:nrx pdarpaMa. Ilotnp$ena je'rerqenryrja uonehan a 6poja,,ygapa" ca:

: . jnoneharreM BerrquHe HeJroKaJrHor [apaMerpa y oAcycrBy BeJrrrrrr{He neprroAr{qHot Kperasa. Y crryuajeararr,ra npmy[eH]rx

i tlocryutaufija HaHo-Hocaqa, flopeA rlo3Harl{x KBturr4Tarr{BH}D( yrrrHaxa arcujarnrux cr.rJr4 HeJroKzrJrHor [apaMerp4 yraonei
: ':.:, l6p3v11g pI yAa;berocrl.r yKrrertrreHor xpaja xon:one o4 oce poraqraje (norrynpeunura uar.rnne), yrrplerur cy t,t npr,rra3agr.r y

i ,palry 
H [f,eroBl4 KBaHTT4TaTI4BHI,I KapaKTepI{. O6yxnahena AI,IHaMrrrrKa aHaJrr.r3a ponrpajyhr,rx HaHo-cTpyr$ypa ca paur.ruuruui

i ,::, 
iN'IapajN Cralrenxoeuh Arauacon, flaawro Kaparuuh, flpegpar Koszh, Forced katsverse vibrations of an elastically 

:

i :r,:,: ]connected nonlocal orthotropic double-nanoplate system subjected to an in-plane magnetic field, Acta Mechanica (2017),228,;

j'' '"'j^c 0t"6"111;;"*"r, 
"prrvor. 

olq*uqrj; ;;;;*';i;d;'dil;i H,Ho-crrcreMa roju ce camojr.r ;r rdjt '*;ri1 'fruroua xoje cy rr,relyco6no cnojene Winkler-onr.ru erracrr,rrrHr,rM cnojernr. Ha ocHony Eringen-one reoplrje elacu.rqnocru u,
i : iKirchhoff-Love reopuje ruoqa I,BBeAeH je cucreu oA aBe cnperlryre HexoMoreHe uapunjamre au$epeuqrajanne je,uravrznei

: 2,, lrperarr4 rge. cy eifextr Lorentz-ose MarHerHe cra.ne go6rzjerur Maxwell-onou penaqujorrl. flpr.rrararo je u:aolene
; ,,UnHaunurNx jeguavuna ocl+froBar+,a u a]Flanusa c,'ro6o.ryux 14 [pr{Hy,{Hr,rx ocUr,raqrzja 4rejy oprorponur,rx, cno6o4uo
I, 'iocnotr,erurx HaHo-lnoqa 3a'IpI4 pa3Jlmr4ra crry.raja crroJ,barlr]r4x rpaHcBep3zurHr4x omepeheu,a: paBHoMepHo pacnopelenoi
, Ixapuonr.rjcKo noBpIIrr{HcKo, runujcro onrepeheu,e r.r KoHueHTpficaHa xapMouriqHa cu,ra. Taxole, rBBeAeHr.r cy anarurrrroli

rcpa3u oaHoca uunJlllryaa 3a npIrHyAHe ocurlnauaje, xojr cy rarr,n,t norepl;eru nocrojeLra,r pary*arr*u. Ynruaju

i ,,,1""ro**ol napaMeTpa Ma.rHeTHor norsa u .(ejctao pil3Jll4quTr4x cuo,rbarrrlLr{x onrepeheu,a Ha npl4}ry,(Ho ocUulroeaBe HaHo-'

i , ;Mapuja E- CraMeHrosuh,.{anrzno Kaprr.ruuh, fopaH Janencxu, Ilpegpar Ko:uh, Nonlocal forced vibration of a double 
ii "" rsingle-walled carbon nanotube system under the influence of an axial magnetic field, Joumal of Mechanics of Materials and I

Srrucrures. (2016). I l. No 3. 279 307.
V paay je npuxa3arl yrurlaj pa::rn'IlIrux $u:uuxnx tlenolrena AIrHaNruriKor noHarxama HaHo-crpyxTypa. Cra6umrocr,

clo6oAue Ir npHHyAHe ocqu,raqaje HaHo-cIIcreN{a caqfiBerror oa leejy HaHo-rpela cfiperuyrrrx Winkler-oenN.! eracrur{HrlM
c,'rojell cy AeralbHo npuxa3aHe KaKo aHtu'Ildrl{tlrtru oqpellruau,eNr raKo rr HyNreprfiKoM .qucxycujou. JeAna.ruue h?era]ra

1 HaHo-cHcreMa cy H3BetreHe ropuurhen eu Eringen-oae reoprrje er'racrurrHocrH u Euler-Bemoulli-jese reopr.rje rpeaa. \t.J 
I43ee/xgHu cy aHanurnlrKu u3pa3Lr oAHoca aMrurriryAa rr BirJr,AupaHlr ca nocrojehulr pe3ynraruMa r. *oprrrrn.r.;;;;p;;;;;: M23

,Ao6njenu aHaJII{rI{s}or pe3ynrarn 3a concrBe}re QperneHquje crrcreMa cy nornpleuu ca pe3ynrarr{Ma 4o6ujeuuna
'cuuy,raqujou MonexynapHe AHTIaMLIKe IIprI qeMy ce rocrurno 4o6po nornanau,e. Panuouepno pacnopeleHo r{oHr,{HyajrHo
xaprvouujcro onrepeherue. t(oHueHrpHCaHa raprilorrrrjcra crra. noKperHa KoHcraHTHa u xapr,.ronujcra cHJra cy rr.rnoBH
onrepehersa :a rcoja cy aara alla[urur.rKa pemeBa u HyMepwKa aHalru3a flpr.rHyAr]ux ocuulauuja. 3a verrrpn pa3nxlruTa
c,lvuaja cno,naumer onrepehen a ucrllraHll cy u rparlrnvxu noKa3aHu yruuajH He;rox&'rHor fiapaMerpa H MarHerHor rroJba Ha
npr.rHy,qHo ocurrjroBa}i)e HaHo-crrcTeMa:

Mapuja CrarueuKostlh AraHacos. BrielReview in D.rnarrrics Hyhrid Sisterns and Dillerent Coupled Nano-Structures Witlr
Influence of Several Parameters. Zbomik radova, DYNAMICS OF HYBzuD SYSTEMS OF COMPLEX
STRUCTURES,Matematidki institut SANU, Beograd, (2022), 19, No 27, 387 - 4il.

4 _ Y parl ie npeaclasneH KparaK yBrra y pellnrare xojn cy rocrurH)ru roxonr lveurha rra npojexry "[uuauura Ml4' xH6prl4xux cilcleMa croxeHrx c'rpyKrypa. MexaHuxa lrarepr{ana" - OI4 174001. Haaegeuo je y KoM r{acouuoy cy pe3ynrarr.r

' o6jan,.seHu u Ha xojoj xourlrepenunju cy rpeAcraBJ'beHu. I{ajneha naxH,a nocseheHa je paaoenua xoju cy o6jaa,reuu u:
o6,racrn rreJroKaJrHe r\{exaHHKe Konrrrrlyyi\.ra. Taxolle. r<pahe cy HnycrpoBaHH paaoBu npe3eHl.oBaHr.r Ha pa3HuM
roHifepeurllrjarua. llpura:aurr cl HajsaNuujrr perynraru ay'ropa H 3anaxarua roKoM rlcrpaxuBarl,a.
N{apuja Cl'railrcHxoeuh Al'auacou,.{anrr.tro Kap.lrx.rnh. llpe;1par Korr.rh, iopau JaHencrur, Themal .tf.Ct on free vibratiol
and buckling of a double-microbean system, Facta Universitatis Series: Mechanical Engineering. (2017), 15, No I , 45 - 62.

Y paay je npeactaBlbeHa aHalrura c,ro6o-1unr ocurr,rauuja MexauHrrKor ara,ai,u aur*"aro. o:l nBa r\lrKpo-Hocaqa
, ruefyco6Ho eracrfitrHo rloBe3aHa c;rojeu flacrepr{axoBor runa. .{uuaunura aHaJrr.r3a MexaHnq(or MrrKpo-orcreMa y3ur{a y 11
' oO:llp yruuaje rplirncHrlx axcuja,rHr.rx .*u, *uo u yruqaj reMneparype. Cucreu o4 4ae napqujil. 

^"O.p.rr":*rl 
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JeAHarILlHe Kperalta raqaxa MexaH[qxor crrcreMa rr3BeAeH je y omupunra lroguifuxonanux reopuja Hanona u Euler-:
Bernoulli-jeae reoprlje Hocaqa. Asa,urruqra peuerLa y 3arBopeHoM o6,rury raxo 4erlnnr.rcauor cucreMa napuljanurrx
4lilrepeuuujalnux je4uavr.tua Ao6ujeHa cy Bemoutli-jeBoM MeroAoM naprrrl(ynapHux rrHTerpzua. V paay cy npeacria.rsenu
aHar[TlrqKu o6,rruqu tfpexaeurue je4uavuue u Kpr.rrrrqHe cn,re u:sujau,a MexaHuqKor cn cren a. Irlslrely ocriuror y paay je,

5 li3Bpueua aHa[tl3a ABa pex].tNla ocqmoBalra: ocllulroBarte y $a:u u ocqrrr.rotsarue u:aaH ifa:e. floxasaHo je 4a Qpex-seuT nu

ocunlyje y Oa3u. Y yc,roau:ua xojH 4onoge go noneharsa reMneparypHor yrnqaja t\rexaHuq(or cncreMa, Aona3rr .qo
rocnealrqHor yMalierr,a Bpelllocru $pexaeuruor napaMerpa. Y pa.qy je Aara aHann3a l,ruqaja reMneparype Ha npoMeHy
ocHoBHe rlplrpoAHe h?yxHe $peruenuuje NrexaHuriKor cusreMa u ra6e:rapno je npeAcraBJ'beH KBaHTr,rrar[BHfi yruuaj rseHor:
yMalberLa,qo Kora Aona3u ca nosehaBeN{ reMfleparype. Pa:uarpau je yilqaj cMr.rqal5a napaMerpa llacrpeNakoeor c,roja Ha
BpeAHocrli ifpexsenquje npu gejcrny pa3nlrqurux rer\{fieparypHrrx rpoMeHa. YcranoaneHoje ga merona errnctenuria, M5Inosehalse AoBoAe Ao nosehal+a [prIpoAH]rx KpyxHr{x QpeKeeHquja MexaHrrrrKor cficreMa 6e: o6srrpa Ha npoMeHy

: reNlneparype. IlptrKa3aHu pe3ynrarr.i cy ynopellenrr ca pe3ynraruMa u: xopuruheHe nHreparype. floxasauo je Aa npoueua
TeN{neparype.qoBoalj ao:Havajuux yMat$er6a Berr.rqHHe Kp)'roc]H MuKpo-cHcreMa. flosehaH,e nro4nr!rmooauof napat\,terpa
AyxHHe yrHLie Ha noeehaH,e BpcAHoorH Kpl{Tr.rtiHe rer!{fleparype cilcreMa. 3arc.rui'uua ]anaxaH,a nr,rajy ra uuJE,4a o6jacue r.r

M2t

M22
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Craueuronlrh Aranacon, B:raryrnprp C'rojauoalrh, Nonlocal forced vibrations of rotating cantilever nano-



6yay oa Kop,Crtr y npinrrunr* Hcrpax,Balr,HMa BejaH14r\4 3f, paa caBpeveHHx Mllr(po-pe3oHaropa il MHKpo-ceH3opa.
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inonpeuaor IrpeceK4 onrepehene npIrrIlcHr,IM arcujamrrzu crrJraMa. Pa:rraarpana cy rpr4 KoHffpyxrs,roua rri[a rpe.ue xoja ce!
'qecro KopHcre y rarxenepcnoj [paKcn. flpegcran.neuje ananraruurra o6lrar $pexnenrnejellravrne TtilaorueHxosor runa
:lnoca'ra ca je.4rou [poMeHoM floflpeqHor fipecera. Kpnrr.+ra arcnja:tra ,prrr.rcra cr-a ,spa*era je y {ynxuuju oa

!Mapuja CraMenxosrh, Nonlinear Differential Equations in Current Research of System Nonlinear Dynamics in the World. r

l
'Scientific Technical Review. (201T)? 62, No 34, 62-69.

. Y pary cy rprrKa3aHe ocHoBHe Henuneape srar[epeuruja,rne je.(Haqr.rHe -oj;"t 4" ;iliij, ilffi;;p; &;";;r", -
l.urHalalu,IcucreuacajegH}IMcTeIIeHoM}tIacaBI4II]ecTeIIeHI,luo6oAeKpeTaI5a.Pa.qjeHarMcaHKao[peUIeAHI4paaaeh

,Yupril Crauenronuh Aranacon, I4aan flauosrah, Aparan Jonanonuh, Forced Vibration of theNano-System Composed:
iFrom Elastically Connected Nano-Plate and Nano-Shell With Influence of Different Parameters, The 8th Intemationall

. Yriruaj-pa:nnuurlrx tftr:nuxux nojaaa Ha Ar.rr:raMrrr{Ko noHarua}Le HaHocrpyxTypa flptrBnaqu cne aehy fiaxrr,y HayqHe
:ajeAnuue. Y osolt pary je pa3MarpaH je.qau xaparrepucrr'rqar{ npuMep cacraBJ'r,eH oA eracruqHo noBe3aHux erreMeHara
HaHO-nIOqe u HaHO-JEyCKe. HanO-ruroqa ,I aBocTpaHo 3ar(pr.rBJr,eHa rrJrr{TKa HaHo-JbycKa cy oI opToTponHxx rrlarepuja,ra. o6ar

g HaHo-eneMeHTa cy rpocro oc;lorreHa u rrrellyco6Ho noBe3aHa Winkler-oeuN{ eJracrr{qHuM cnojeru. llpernocraBJr,a ce aa je
caMo npBlr HaHo-eJIeMeHT y oaornl c,ryuajy HaHo-nnoqa u3JroxeHa crroJ'barrBeM onrepeheny, V onou paAy je flp[Ka3aH M33
AI{HaMIT.IKLI oA3nB npl{HyAHr.tx [puryrxeHux ocqruaquja. 3a ogpelunarse AuHaMr{sxor o3uBa Koprrcrrr ce craHAapaHu
,nocryrlaK MoraflHe aHaJTH3e. Ha ouroey Eringen-one KoHcrl.rryruBHe eracrnqHe penaqr.rje, Kirchhofi.Love reopnje nno.{a r.rl

reopuje ntlHeapHe rlrlrrxe Jrsycxe Novozhilov-a, u3BeIeH je cucrerv oA qernpx napunja:rue au$epeHuuja,rHe je4na.rrure
Kpera}ba. flerarHo cy al]iulx3flpaHu yruqaju u3a3Barrr HeJroKarHr{M napaMerpoM! cnoi.r,aurroM no6yAou n pa,qujycuua
:arpIln,reUOCtu HaHO-,rbyCXe Ha TpaHCBep3anHLI OA3IJB npHHyAHux OCqr{.rtaUnja HaHO-CHCTeMa CaCTaBibeHOf OA eJTaCTHTIHO

rloBe3aHe HaHo-rIJIoqe Il HaHo-J'bycKe. Ilpeg,roxeuu rlrareN.raTrrrrKn MoAen clperHyTe HaHocrpyKType Moxe npaKTuqHo
.nocnyxrrTr.r y L?eupaBy HoBxx HaHo-ceH3opa u HaHo-aHTeHa.

Ntapuja Craveuxoetlh Araracon. Braar"up Crojarroauh. Forced vibration olthe ultclarnped rotating nanobeanr. The 7th
International Congress of Serbian Society of'Mechanics, (2019), COBISS.SR-ID 2'17232652, Sreqski Karlovg!,24. - 26. Jun. :

V paa)' ce pa3Nlarpa AHHaMlrt{Ka aH&rttl3a HenoK&rrHor KoH3oJrHor HaHo-Hocaqa H3noxeHor AejcrBy cnoJtaruLbe
nopeuehajue cu,re. AHa-qtr3npau je cnyvaj HenpurvrueHHx rpaHoBep3a[Hrlx ocqn,raquja. Ilpur,reuon Eringen-one HenoxaJ.lue

9 reopnje eJ'IacrlrqHocrtl u Euler-Bemoulli-jene reopuje Hocaua 4o6njeHa je je4nauuua Kperama porupajyhe HaHo-Kou3or,re.
Je,tHa'{rirla je 4ucxperu:ouasa Galerkin-oBoN,r Meroaorll. llocrynax Moaa[He aHiuru3e u'rpaHc$opnrauuja reHepa,rrcauux, 

M33Kooprt{Hara xopuruheHu cy 3a ceaapalrBHo nperoraB,6a*,e je4ua.ruua. Iloce6uo ce ucrrlqe uely ocra,ruu pe3ynrarlrMa
cryuaj npernocraB,,beHor oacycrBa yAa,rbeHocru ycreu reHor r.1aja roH:o,re oa oce porartnje (pagujyca r,raevuue) Kaaa cy
ocun,raurrje MoHo'l oHo onraajl he.

Nlapuja Cramesroauh A'ranacoo, flpegpar Ko:uh. ALrexcau4ap AraHacon, I-L.rxo:ra Heuuh, Thermal and rnagnetic effects ,

on the forced vibration ofan elasticallv connected nonlocal ofihotropic double nanoplate system. The 6th lnternational

t0 V paAy ce pa:rrlarpajy rpxHyaHe ocunnaqr.ije Henox&rrror oprolrponHor HaHo-cricreMa xojrje cavunex og 4nejy HaHo- r,r1
nrova rvellyco6Ho cnojeHux Winkler-onuru er'IacrrqHr.rM cnojeu. Ha ocuory Eringen-one reopuje eJlacrrrrHocrr;r r.r Kirchhoff- lvrJJ

Love reopnje uo.ra usre4euje cl4creM oa ABe Hexor\{oreue nap{uja,rHe lusepeuquja,ruejeguaunHe Kperarra, r1e cy eilexrn
Lorentz-oee MarHerHe crne go6r'rjeHu Maxrvell-onou penaqujoru. flera,ruo cy aHaL'ur3npaHr.r yruqaju HerToKirlrHor napaMerpa!

:

Nlapuja Craneuxoe nh, fopau Janeacrur" llpe4pan Ko::uh, Dynamic analysis of microbeam under the ;aii; ;i;;;il;
microparticle, 5th Intemational Congress of Serbian Society of Mechanics, fuandelovac, Serbia, (2015), June l5-'l7.

ll y paay je parvaTpatro 4e.icrao noh?erHe Nlnh?o-rrecnlue Ha ailHaMilqKo floHau]aLbe MHKpo-Hocatra nocraBJ,beHor Ha
eJ'lacrrrtlHn cnoj llactepHakosor runa. llapurrjanua 4u$epeHr(Hja,'rua jeAHa.{[Ha k?era]La MexaHr4qKor MuKpo-Hocaqa M33

:rBBeAeHa je npriMeHoM XaMu,rroHosor flpuHrlr.rna, r,rogurfr.monaue reoplrje Hanoua u Euler-Bemoulli-jene reopuje Hocaqa.
flpura:aHa cy aHarurlir{Ka peurema u HyMepurixa aHa:rn3a [pHHyAHux ocu[naquja Mr.rxpo-Hocaqa Euler-osor rlrna.

flaunro Kap,'ruvuh, Mu:raH Ilajuh, Mapuja Crauesxonnh, Nonlinear vibration of nonlocal Kelvin-Voigt viscoelastic
nanobeam embedded in elastic medium, Proceedings of the 8th European Nonlinear Dynamics Conl'erence- ENOC, Vienna,

12 Austria. (20 1,1). July b - | l. Paper ID 223.
V pagy ce pa3Nrarpa 1'ruL1a.j He,rnrreanHh\ enaeruqHux noar.rora ua c,ro6oaHe H nprrH)rHe ocqu.raquje ue:roxalHe Voigt- M33

Kelvin-ose HaHo-rpeae. llpernocran,'ra ce ra ce HciroKa'rrra HaHo-rpeaa rriula3u y HsnnHeap[roM e,racruruol.t c,rojy.
Pe:y,rraru yKa3yjy rra npul{eHJbHBocr npelr'roxeHux NroleJTa H aHarr!.r3e Mero.q.a 3a HelruHeapHe c,ro6oAue H npHHyAHe

:ocqli:raquje HenoKanHe Voigt-Kelvin-oBe Buctoe;racrraqHe HaHo-rpere.
Mapuja CraMeuxosuh Arauacon, Magnetic and themral etlects on the fbrcecl vibration of nonlocal double nano-plate/bearn,
rsystems. Nonlinear dynamics -Scientitlc tvork of prof. dr Katica (Stevanovic) Hedrih. Nonlinear dynamics, Beograd,:
Mathematical Institute bf SASA,4. - 6. September, (2019), 99 - l0l.

',,,,,,, 
,i Y paly ce parr'larpajy npo6reMu HeJIoKam{rD( flplfiryAmlx ocq{rarydt oprorponHr{x Mexaur{rrxrrx ,*o-arararu.,

"^ Anann:rpanr.r cy crrcreMll oA ABe IraHo-rpeAe I.{ ABe Haro-rrlroqe rr,refyco6uo [oBe3arre Winkler-oeril\,{ eJracrr,rrrHr,rM cnojeM,i
lJ tucmBpeMeHo u3JIoxeHLIx MarHerHIrM I,r rorrJrorHr4M yrnqajralta. O6a nano crrcreMa cy cno6o4no ocJrorleHa na rpajeslrrr,ra ui
:i

]Y"a:y ucre rrlarepuja.nHe Kapal(tepHcuare. Ha ocHoBy HeJroKrurHr,rx KoHcrrrr)irlrBrrux penaqr.rJa, rcoprrJe rnoqa Kirchhoft;
ll-ove r.r Euler-Bernoulli-jere reopuje Hocarr4 H3BoArz ce HexoMorenr4 crrcreM ABe napqfljiurHe ,u{epenryjanne jemraururei

: :FperalLa 3a cBaKLl oA HaHo-cr{creMa nojegrurauuo. Vrraqaj Lorentz-oBe MarHerHe cr,r.ne ynplllaen je [pr.rMeHoM Maxwell-osrx
jPelaurja. l{:neAesu cy ilram.ITIaqKI,I I{3pa3L 3a aMlnrlTyAe [pr.rHyAHrD( oc{}uaqr{ja Mexaur,rrrKr.rx HaHo-crrcreMq a Ao6r4jeru:
,jPesymarlr nepu$rmonaru cy nopebelleM ca Ao6ujeHr.rM pe3ynrarr{Ma y Jrrrreparypr{. Bpe4nocrr.r rpaHcBep3amrlD( nolaepau,ai

::,::,']cMaliyjy ce noA yrl,IqajeM HeJroKaJIHor r.r repMr,rq(or [apaMerp4 Aor cy BpeAHocrr,r .qo6rajeue 3a rpaHcBep3anua notrepau,a.

M51

M51
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, .: iMapuia Craueuronuh Arauacon, tr{saH flaBfiosuh, Effects of dynamic absorption caused
.,, '!coupled nano-structures, lst International Conference on Mathematical Modelling in

to curvatures in geometry oft
Mechanics and Engineeringi

V osoM pary je analusr4paH HaHo-cucreu rojn je cavuneu oa eJracrlrrrHo noBe3aHr{x eneMeHara Hluro-rlJloqe [r HaHo-

M34



i :, ri-nycre. Hano-rr,qo.ra H .qlocrplmo 3aKpr.rB6eHa rrnr{rKa HaHo;Jb}cKa cy o,( oilord ;;i"pd;;.-Od "*o-.r.""rii ii,
i' t' ,;ryocro oc]IolseHa u rraelyco6Ho [oBe3alra Winkler-onrrr.r enacr^ror* cnojeta.-flpernorr*oi ce Aa je a*o npr, ,*o-,
I, ,;e-uertaeur 

y onou c.nyrajy Harro-IrJroqa l43JroxeHa crroJbalrteM onrepeheny. Y oaou pary je rtpil<a3lu{ gr.nrauxrrm oErr*;
r :trPrcUffnax HellpfiryrneHflx ocqruraquja. Anaruaupanu cy yrqaju !r3a3BaHr.r HeJroKaJn{}rM uapaMqrpol{ x pa,[IrjycfMa,

I ,:iMapuia CraMeurosuh Arauacon, Magnetic and thermal eflects on the forced vibration ofnoniocaiOouUie nano:ptatelUearn:

,:,, :lsystems. 
]VoJ{ineg dynamics -Scientific work of prof dr Katica (Stevanovic) Hedrih. Nonlinear dynamics, Beograd,:

, 15 ,__.. . 
Y osoM pary cy aHaJILI3LIpaHa ABa HaHo-crrcrerraa. JeAan rojr je cauurreH o.{ .qBe HaHo-ruroqe ruelyco6no uonesaHel: -- Winkler-oBl{M eJlacrl{qulzrrr cnojelr il Apyttt roju ce ca.rmeH oA.{Be HaHo-rpeAe rarofe uelyco6no nosesaue Winkler-osulai

r., ,,:,,leracrllqrnnu clojeu, O6a nano-cucreMa cy noA yrluajeM MarHerHor noJ6a r,r npoMeHe reMfleparype, CucreuN cy rlo,{:-J'--A'

: taejcrno, TpaHcBep3rulHor orrepehen a. flpura:raru.r cy.&uHaM[rrxu oa3nBrl npuHyaHu ocqu,raquja ruro-crareru ca yrlil]ajeNa
I

' pa3MaTpaHr.rx napaMeTapa.

Irc[y[LEHocr vcJIoBA 3A OAEPATIy AOKToPCKE AHCEPTAIryIJE
I(arranaar HCny$aBa ycnoBe 3a oueHy n ol6par-ry aoKropcKe anceprauu.je KojH cy npeaunlleun 3arcoHou o BHcoKoM 

AAo6pa:oaaruy. Craryrov YHraoeplrrera n Cra.ryrov Oaxy,rrera.
Ha ocHoey [pllnoxeHe AoKyMeHraI{aje yrap!eHo je 4a xan4ngar Mapuja CraNreuxoeflh-Arauacon uc[y]baBa cBe

xpr'rrepr.rjyr,le [paBI{nHuKa o nocryrrKy npa[peMe r4 ycnoBa 3a oA6paHy Aoxropcxe 4racepraquje. Cse Hcnure npe4nr.rfeHe
nJ'laHoM H [porpaMoM AoKropcKLIx cryAl{jcKor rlporpaMa Teopr.rjcxa I,1 nprrMeEeHa MexaHr.rKa Ha Marxr4HcKou Qaxynrery
YHunepeurera y Huuy, noJloxr.rJra je uaxcrluarHoM oueHoM l0 (aecer). Mapr.rja Craureuxoanh-Aranacoa je
rlpBonorrll'IcaHu ayrop Ha 3 paga y qacortucllMa ca SCI Ju{cre, Kao r.r rrpBo[orrrr{caHr{ ayrop jeAHor paAa roju r,r:4aje
Yuuaep:lmer y Huury. Iloueuyu.r paAoBIr cy ycKo rloBe3aHr4 ca reMoM lr,eHe .uoKTopcKe Ar.rcepraqrzje. YuecrnoBana je Ha
,BeheM 6pojy uelyuapoAHlIx u Aouahux xou$epeuquja, na xojuua je ra:rarala rrcrpaxrBaqKe pe3ynrare. Haxou:
lIMeHoBaILa xouucuje 3a npolleHy 3acHoBaHocru reMe AoKTopcKe 4ucepraquje, rroAHeror u:reurraja, a 3arHM tr
.I'IMeHoBaIba KoMLIcuje:a.oI6pany AoKropcxe Aucepraqraje, KaHIr.rIar je lrspagrao u [peAao paA]ry nepsujy.qoKropcKe

ca.4pxuHe u o6HMa, TeMOM AO

je xaHnnaara Mip".;e cii*e"^os"h-Aia"aion, Macrep lrHxerbepar r rrerr4vvD, ID^\vrDwya

iuauulHctna, Aailv gy IIoAaIII4 o 4ucep:raquju Ha cprrcKoM lr eHffrecKou je:uxy r4 r{3JroxeH je cagpNaj auceptayuje ua 2
lcrpaHl4lle. C;re,qu reKcr Aucepraqlrje u:roNeu Ha 178 crpaHa $opruara A4 xoju je noAeJbeH Ha 7 nouraBJba ca 55 cJrr46a:
iu 12 ra6erra. Harou JII4cre Kopt{uheHe rrareparype (yryuno t t + plQepenuu; cJreAe 2 npranora. 

.. y npBoM yBoAHoM noHIaBJby Aara cy orIIIra pa3Marparba (Hauorexuororuja, oco6rrHe HaHo-Marepr{jaJra r,rr

lrIpI4MeHa. pa3nI'IqI4T[x TIrnoBa eJIacTI,IqHo cnpetHyrHx HaHo-cTpyKTypa KoA HaHo-ceH3opa) u nperne.q suauajHnx,
igocrraruyha 3acHoBaHI{x Ha HeJIoKaJIHoj reopujr4 eJracrr{qHocrr4, Koja je upraeyxna BeJrHKy rrilxrly y pa3Bojy:
:HaHorexHoJlortlja:6or HeorxoAHocrl4 MoAenupalLa A alaru3e MexaHI,Ir{Kr.rx crpyKTypa BeoMa MiuMx 4rarr,reu:rnj-a.
:HeloxalnaEringen-ona reopuja eilacrl4tlHocrr{ AeSraHuure crarbe HanoHa y HeKoj iaryr-gore"a xao Qymqujy crarbar

ll:P"J-y-1'-1r1"] ::^]*naMa rocMarpaHor AoMeHa, ua je HHrerpurrrHr{ o6rrar< KoHcrr.rryrr,rBHe je4ua.ruHe :a ,"ro*-*rr,
leJIacrI{rIHI'I,TeH3op HaloHa rpancQopuucaH y Al4{epeuqujanuu o6lur IIITo orIaKIIraBa MareMaTZqKo MoAengpar6e HaHo-:
cl4creMa. Y osoM norraBJby cy pa3MarpaHIa rry6lur<onanu paAoBr,r rraelyuapognor auauaja, y rcojurraa cy 

"" 
urarrrsrp-",

clo6o4He H npr4HyAHe ocryUrarlnje HaHo-crrcreMa ca yfl.rqajxr4M napaMerpuMa.
i y ApyroM [orJIaBJby cy npLIKa3aHe Au$epeHrr.rjanue je4Ha.u.rHe Kperarra npocro ocJrorbeHe HaHo-rpeAe, HaHo-]
,rmoqe Y,YuY9-r"^l:*e. IlpuueuouEringen-oae uerronarne reopuje HanoHa la Euler-Bernoulli-jene reopuje rpixa, reopuje
lnno'Ia Kirchhoff-Love I4 JII,IHeapue rcoplrje rurr.rrKlrx JbycKr{ Novozhilov-a, rBBeAeHe cy lnsepenqr.lur"e jeaHavrzse:
,xperarra HaHo-crpyKrypa rcoje ce upuuercyjy y Mo,(enuparby HaHo-crrcreMa. 

l: y TpeheM [oulaBJby je NsnpueHa aHantv3a clo6ogHrx r.r rrpuny.{Hr,rx ocqr.uaquja eracrurrHo no"arur*,
:yHbeHI4qH[x HaHo-UeBI4. ,{era;ruo je npura.:auo o4pefrarame aHEIJrr4Tr{qKr4x peuerba concrBeHr,rx Spexnerquja,
tTpaHcBep3aJlHrx noMepaba ycneA gejcrna pa3[I4rII4TI,tx rr{floBa crroJbarurber omepehe6a r,r Kpr4Tr{rrHr,rx cula uanuja6a
lKoA eJlacrHsHo IIoBe3aH[x yubeHl4tlHlrx HaHo-IIenu. I,{:npueno je uc[r{TuBar6e yruqaja pa3ruqur[x napaMerapa
,(uenoxaluor I4 MarHerHor rIoJEa Kao u axcujalHux omepehema r4 pzr3rrr.rqr4Tlrx BpeAHocrr{ cnoJbarrr6rrx omepeherral ua
:MzlJIe rpaHcBep3€ulHe ocqruaquje toplbe I,I .{orbe HaHo-rpeAe. llpegcranreua je ne:a r,r:rrlefy oAHoca axcujalHe cu.ne
illpurllcKa 14 KpI'ITuqHe cule nsnujarra, Te cy pa3MarpaHl4 oAHocr{ aMrIJ]I4TyAa ocqv.noBarba y cnyvajy onrepeherra Marbprx
rO[ KpllTl{{Hltx Ha [3BIIJarLe.

I y qerBproM noulaBJby je usnprueHa aHiIJrI43a cro6oAsux u lpurryAHrrx ocqunaquja eJracrr4qHo rroBe3aHr{x

1Yr$eruauurx HaHo-IrJIoqa. llpura:ano je o4pelunalbe concrBeHr.rx $pexnenquja u rpaHcBep3aJrHr.rx floMeparra ycJ]eA
i.(eJcrBa pzI3rurII4TL{x THIroBa cnoJbalulLer orrrepehema. Yruqaju HeJroKrlrrHor napaMerpa r,r MarHeTHor [oJba Ha
i4I'trauuvxu 0A3I{B roprle I,I Aorle HaHo-[JIoqe ycne4 4ejcrna pa3nr,rrruTrD( Tr{rroBa crroJrarurrer onrepeherra cy AeriubHo
laHaJIH3r{paHI,I }r CJII,IKOBIITO nOK€I3aHH.

i y fleroM norJlaBJby npl{Ka3aHe cy cno6ogne Ia rrpunyAHe ocqulaqlrje crperHyre HaHo-rurorre r4 HaHo-JbycKe roje cy
iruelyco6no noBe3aHe Winkler-osuM eracrullHuu cnojerra. Cupone4ena je 4erarna aHzurv3a cno6o4nux u npr4rry,qHr4x
:ocqunaqllja oBaKBor HaHo-cucreMa. Ha ocnony Eringen-one reopuje, Kirchhoff-Love reopr,rje rrJrorra u Novozhilov-e
rluHeapne reopuje IrJII4rKLrx JbycKI4 u:aegen je cucreM og 4 cupernyre uapqujalue 4rz{epeHqr,rjalue je4navrEHe Kperarla.
3a o4pelrzname peuerba xoA cro6oAulx ocqlulaquja rpr,rKa3aHor HaHo-cr4creua xopuurheH je anaruruuru noiryrrun.
tPeruema TIDI,IHY.IHI{x maHcBep3zuIHI,Ix ocur4Jrau[ia HaHo-crrsreua ao6uiesa cy Mero.iloM MoauurHe aHuIJIrr3e.
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v ruecrou rornaBJby je ra:nprueHa napaMerapcKa aHarvr3a np"ria""x o;u-.M; 
"i ro-"oiaqi. oror np""r*o"

I43yrIaBaHe cy rpI4HyAHe ocurulaqaje porzpajyhe Euler-Bernoulli-jeae HaHo-rpeAe. Je4ua.rraua ocur-nrosarba je
:AlrcKperla3oBaHa rrpr{MeHou Galerkin-oBe MeroAe. 3a oApeluBa}Le rpuHy4nzx $per<neHquja porr,rpajyhe HeJroK€UrHe
iEuler-Bernoulli-jene HaHo-rpere Ha ocHoBy Il3BeAeHrrx xoMoreHux pr$Lpenurajanril;"4rurrna cno6ognnx ocquraqrzja

LFltq1

ilpI,IMelLeH Je CTaHAapAHI,I [OCTynaK MOAurJrHe aHaJrr.r3e.
/r^ -,. ^CeAuo rrorJraBJbe 3axJbyqKe clpoBeAeHr{x

i rlocraBJbeHll qI'rJbeBH upe4nuleuu npujanou y nornyHocrr,r cy peail..r3oBaHr4 y oKBvpy rpe.qare 4ucepraqzje.
. ll:nprueHa je gerarHa aHuIrIH3a cno6oAnlrx r4 [plrrryAHr.{x oc4araquja eJracrr.rrrHo arou"rurru yruBeHr,rqHr.{x HaHo-:
:crpyKTypa. 3a yruqaj pa3nHrILITrx napaMerapa (neloxarHor, MaruerHor [oJba, Kpyrocru eJracrrrqnor croja, pa1ujycat,
,:axpunEerra, roetbr'rqlrjeHara npo[opqlroH€urHocrl{ npuryuerba, pa3Jrr4rrnrr.D( BpeAHocrH cloJBarl6r,rx omepehJ6a,:
;pagujyca TJIaBIII{He Ia yraoHe 6p:une) LrcrtLrralr4 cy AuHaMruKr,r oA3r{Brd rop}6r.rx H Aorbrrrx HaHo-crpyKTypa pa3MarpaHro(i
:H8HO-CHCTeMO,

llpnueuor'a Eringen-oBe HeJIoKanHe reopuje eJracrr4rrHocrr,r r{3BeAeHe cy napuujanne gu$epenqujanne je4uaurane
iKperalba 3a pa3rI'IqI'{Te rI,IrIoBe HaHo-eJIeMeHara rtrelyco6Ho cnperrryrrax Winkler-oBr{M eJracrr.rqHrau caojeu Ha ocHoBy r{
inpraueuoru ogroaapajyhe ropnje (Euler-Bemoulli-jere reopuje rpeAa, Kirchhoff-Love reopuje *oru , JruHeapHei
, teopraj e rrJrr,rrKprx Jbycxr{ Nov ozhil ov-a).

_ 3a HaHo-crpyKrype craBJbeHe o4 2 yrreHr,rqHe HaHo-qeau o4pelen je yrmlaj ropacra ogHoca arcujalHro<
rnpl'ITITcHI'Ix cr4Jray craIII{oHapHoM crarby, xao u.yruqaj [poMeHe rlapaMerapa axcrjalHor MarHerHor rroJba H HeJroKzr]rHor
jnapal\4erpa Ha oAHoce aMIJII'ITyAa H Ha aM[III{TyAe ocl{HnoBalr,a rpaHcBep3aJrHrD( noMeparba HaHo-cTcrerraa. Kog HaHo-,

l:1:l:^Y1 
,percraBJbeHor norr'rohy cnperrryre oprorporlHe HaHo-rurorre 14 ABocrpyKo 3aKpLrBJbeHe rrJrrrrKe nano-rycxe,

rrlpl{Ka3aHe cy BpeAHocrH npHpoAHI{x QperneHqraja 3a pa3rl{tll4re BpeAHocrr4 HeJroKanHrrx rapaMerapa. l1sne,qeHl cy
;uapqujarHe gla0epeHql,Ijarue je4uavune 3a orurcrlBame Kperana porupajyhe Euler-Bernouili-.1er"'Hano-rpe4e. 3a,
io4pelraname npHpoAHI.{x rppexnenquja poupajyhe ,r*o-ip.4" pa3MarpaHr4 cy craH.{apAura o6ruqu xoMoreHrlx,
lguoepeHllujalunx je4uaulrua clo6oAHLIx ocquJraquja npurraenoM MoArrJrHe aHzrJrH3e. Llcnurasje yrurqaj pa3rr4r{r,rrr.rx:
,ruarepxjannrx lr reouerprajcKl'rx napaMerapa y a*aJfil3kt KprdrlrrrHr,rx cwta uznujarLa H TpaHcBep3arHrD( rroMeparbal

', - 
3nauajua Aocruruyha 3acHI4BaHa Ha HaHorexHonoruju 6enexe yc;d A#; oa J"a"J r"qffij;.-I4ffia"r6 y"i"ar"y,

re6or cnoje cnequSuuuocrlr y Qrasz.rxrau, xelrujcKr{M r,r 6norourxrarr,r oco6raualra, ,uror"*roroiuja 4onoc, 
"ra 

,rrl,
]uegraqlaHcrrx, ayro-rrHAycrpujcxux, nojuo-rau4ycrpnjcrlrx, npexpau6euo-mgycrpr,rjcxffi, l1r$opuaq;;;;
l]:1fTot*x [I KocMoHa]TcKI{x uuonaquja, flpoueno4rra HaHoqecrurla, HaHoBJraKaHa, HaHoru}rrrrr4, HaHoxr{qa,
lHaHorpaKa, HaHorroqa u uaHoqenu/HaHorpe.qe rpeAcraBJba Hu3 KJbyqHr.rx crpyKTypa y pasnojy HaHorexHoJroruje. 3aro je
io6palena reMa BeoMa aKryeJIHa , ,ruru.lru KaKo y HayqoM cMucny raKo r,r 3a caBpeMeHy rexHnrrKy [paxcy. oea,
rgoxropcxa gncepraquja 4aje lera-rrny reopujcxy I'I HyMepr4rrKy alaJm3y HaHo-crrcreMa Koju ce Mory ropracrnrra xao,
isauouexauurlKl'I ceH3op[ I,I eneKTpoxeuujcxu HaHoceH3opr{. P"rymum H3 oBe gucepraqr.rje irrory 6raru BeoMa *opr"r" au
'6yayha I{crpDKI'IBalba pa3r}IqHrllx rr,I[oBa cfioxeHr,rx HaHo-cucreMa. Behn 4"o p"ryrruru 4o*rop"*a gr""praqrj";e 

"en.y.^6:T:r_::-I ry_::Yp*urr'r 
ruelyuapoAHl{M qaconucuMa ca SCI rr}rcre rr ilpr{Ka3aH Ha HayqHHM cnyrorrri urro,

. KaHAuAar Mapuja Craueuxonzh Arauacon, Macrep rrHxerbepa ;;i;iii;;i;i,,ilrc$;;;;ffi6fi#"y;;;fu"y ;
icaBpeMelry aHaJII'I3y uocrojehe HafrHe Jlllreparype us o6nacrn reMe AoKropcKe Ar{ceprarluje na otrouy xoje ce eralu
inorpe6a 3a cnpoBeAeHIrM I{crpuDKLIBaIbeM. Hcuo.rsrana je uay:eran Hr{Bo caMocraJrHocr}r y paAy, aHEIJpr3r.r HayrrHrD(,
;ca:nama y o6lacru I{crpzDKI4BarLa u oprLIHiIJIHocr y ocMr,rrrrJbaBarby r,r Kperrparby HoBr{x HayrrHrp( peuerba. pe:ynraru:
jcnpone4eurax l{crpaxl,IBatra, rry6tuKoBaHu I,r y Br4coKopaHr{rHrrpaHr,rM qaconr4cuMa v3 yxe HayrrHe o6nacrz rojoj,
irprnaAa 

reMa .{oKropcKe Al{cepralluje, y norryHocru uornplyjy.4a je xan4ugar ocnoco6re, sa iu*ocr-r, ,uyurro-,
r4cTpax[Baqx[ paA. :

PESVJTTATAAO.rc+oPtKE



ijirl'i:::r-,iiif!i,:::::iii i iil

je u yera4onr y rry6,ruxonaue HayrrHe PaAoee
-^rv.,rvAr rrvAuvrv y(v{uw DvyJfrJv Av^rvpuns Ar{u(,praqlrJe u ytsl4loM y Iryc

lranAsgap ruraHoBrr Kouucraje 3a orleHy n oa6pany gonrop.*" aucepiauje iaxnyuy;y cnelehe:
' [oAHerI'I pyKoluc oAroBapa reMH AoKropcKe Ar4cepraqraje o4o6penoj o4 crpaHe HacrasHo nayuuor neha

MarulrHcxor $arylrera y Hraruy ll Hay.ruo crpyr{Hor aeha yHunep3r{reray Hlrury,. paA je aAeKBarHo KoHIIr4nr4paH r4 TexHlrqxa KB€urr4rerHo o4pa!eu,
. HayqHI4 AoIrpI4Hoc II opHrr4HrrnHocr Ar.rceprarluje nompfenra cy o6janruBarbeM aeher 6poja paAoBa,t paA rIpeAcraBJEa opI4rI{HzIJIaH }I BpeAaH HayqHu r,r crpf{Hr.r Aonpr.rHoc y o6;racru prcrpaxr{Bi[La.
I4uajyhu y BI'IAy HanpeA HaBe.{eHo xouucraja npeArrar(e Hacranno HayqHoM nehy Marunucror Qarynrera y Hraury,{a
ce noAHerr,r pyKonHc KaH,4r,rAara Mapuje Cranaenrosuh AranacoB troA Ha3r4BoM Cra6ulnocr , 

-.rprryaru
ocqu.laquje c[perHyrlrx HaHo-crpyl(Typa nplrxBarra Kao AoKTopcxa 4uceprquj a il laraHAr.rAara no3oBe Ha ycMe]ry
janny oa6parry.
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