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Ha .wceprauiiury po6ory )KyxoecoKozo Bixnopo Bonoilu*tupoeuua
<<lVllteulrtrqne n rcouutrorepne MoAe.trroBrnnfl Mrcotrepenocy coJrboBf,x
por.rnnin B rersniTnqf,f,x re Af,ctrepcf,f,x cepeloBf,tqtx rtlcTf,troK
uixponopncroi urpyKrypn>), rloAalry ua s4o6yrrr HayroBoro cryrreHr KaEryAaTa
texHi.nno< HayK 3a cneqia:nnicno 01.05.02 MareMarrfrr{e MoAeJrroBaHHf, Ta
o6wrcrnosaJcni ueto.ul

Arryalrnisrr reun,qncepraqil

B yMoBarx iHrencu,BHoro po3Bnrr(y nosirnix rexnonorifi spocTaroTb
Mo)KIIIrBocri uateMarrrrruoro ra KoM['rorepnoro MoAeJtroBaurrr pismm i[israwum
nPoqecis, oco6mgo Ha Mlrqpo- Ta HalropisHtx. L{irasuiuu B rsoMy rrrard e uayrori
aocni.ureHHf, BrrJrlrBy HarroMarepianir Ha HaBKoJrlrmH€ cepeAoBr.ilqe ra s4opor'r
JIIon{Iru B ToMy qucri. 3orperu4 AoKrr4Aalorbce gna.uri gycrailJrtr Am BnBqeHHt
Br{KopuqraHnx HalroMarepiaris y raKrD( [poqecil(, flr( Kararris, 44cop6qir, oqrrrr{eHHfl
siA radpymeHln( perIoBHH 3 Meroro Kpaqoro 3a>il,rcry momi HaBKoJrr{mHboro
cepeAoBlilqa. Vnirarnsi m He4opori cr{JrbHocop6rdfild HarroMarepiafl,] g'rsJUrK]TbGr
y ni-nrnouy npoaaxi. Torrry cra€ nepcrreKTrrBHr{M BuKoprrcraHHfl rlD( cyqacnr,D(
irorceneprnor EaHoMarepianin Arx nonirrmeHHt oqrrcrKrr nia sa6py$reHrD( perroBuH.
IIle Aoci B paftonax nocrpfl(AaJrrD( ma anapii Ha 9AEC, cnocnepiraetrcx
sa6py4reuur paaioryrnigaMn B rpylnaJ(. Pasou 3 THM, gna.nri nnoqi r[D( 3eMeJrb
rrrictrm cueqianrni ApenaKrro-uoAynrni crrcreMr{ is Beprr{KaJrbHrrM Ta
ropEtoIrraIIbHI,rM gpenaxceu. I AaHi cr{creMr{ Mo}r(yrb 6yra urmopncmni AJrr
narnirar*rx cop6yroumr uircpo- Ta HaHoqacrrrHoK a6o m $imrpn-BJroBJrroBa.ri sxe
BHKopHcraHID( qacrr,ruoK. AaHi EocrturoBru 3qAarr He posnrsArumcr pauiur€, r{o
o6yuonrnoe arcryamnimr .qocri,urerurs ra norpe6ye no6y4oera HoBrD(
MareMarI{tIHrD( tuoAerefi Arr orpr,rManlrt QynaauerrraJrBnoro posyruinm pisrnor
npoqeciB xirr,riquoi i $isnuroi nairpaqifuroi roBeAiHKrr 3 BrrKoprrcrauHrM
raralirr.r.n*rx [opucrr.D( rracrr.rHoK Ntfr sa6esneqexHfl po3BmKy eQemmrrrx
ctparerifi oqimtrl pr43rilry Ta uporHo3yBaHrrfl oril{rqcurrr rpyrrroBrD( }racusiB.

Touy Alrceprarliftra po6m4 qo rpr{cBfiega pospodqi naarerraarr+rrrrD( uo4elefi
npoqecis Qimrpaqii conrosm( po35rmin, sorcpeua, pq4ionyrnrAiB, B raranimsroD(
Ta ,ryrcflepculD( cepeAoBr.Iqil( qacrnHoK nircponopucroi crpyrcrlpr{ Ta ix
lmcerbnouy po:n'frrulurrKl, eiAHocrmncfl ro aKryaJrbnnx i nparTnqno-Ba?KlrnBnx
3848q B Ha[ptMKy MareMarrilrrHoro MoAeJrpBaHHr ra [oAaJrbmoro po3BrrrKy
rrr{ceJrbHrD( uerodn.

flpe4crasneni B .ryrcepraqiforifi po6ori p$yJrbrarrr suKouaui B paMrcil(
qorl'rpbox HayroBo-Aocniruno< TeM HaqionanrHoro yuirepcnrery Bo.4Horo
rcGrloAapcTBa Ta npupoAoxoprrcTyBaror& sKi uarsrl si.ryosi,ugi norrrepn ,uepxanuoi
peecryar$i. 3orperr,ra" XyroocrKr{fi B. B. uo6y4yran Hosi }rareMarwil{i rvroAeni
npoqecir rerrlroMacotrepeuocy B xataniruqrnm ra ArrcuepcHrD( cepeAoBr{rr{a(
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qacruHoK uircpouopucroi cTpyrcrypu, pospoduu o6.ucmosalbHi alrroprrrMu ra
KpoclrJlarQopuemmfi nporpannmft KoMruIeKc "NanoSurface" Nrfl ruceJrbHoro
po3r'xsatnu uocraBJlelrrD( rpafiorra< 3AAarI B o4ro- Ta ApoBlrMipnorvry Br,rn4AKaK

.{ncepaqiima po6ma siA[osiAae nporpaMaM npioprremmr nanprmin
Qinaucyaaul{t saylol B Yxpainri B pos4inax <Oynga}{enranrni AocriArrer+rn),
<InQopual$ftri i rorvrpriraqiftri rexnonoriir>, <<,{ocni.qrcemrr, rqo rearrryrorb
Konl$ryerrrocnpouonmicrr i exonoui'rne 3pocrarrHD.

Haynona HoBnBna, cryuinr o6rpynronanomi trayKoBf,x tronorrcetrb, Bncnonnia i
percouengaq ifi Ta Aoeronipnocri orptr MaH f, x peynrrarin

V rurceptaqtfu{ifi podoti poln'rsano HoBe HayKoBe 3aBAaHHf, MareMarr.rrrnoro
MoAeJIIoBaHHt uirpaqii ra6py4nerno< perroBr,rH y rpyrrroBoMy cepeAoBrtrqi npn
uassuocti rararrirrnqHrcx qagruuox ui4ponopllcroi crpyKTypr4 rqo Ha n4naiHy nr4
icuyrournr, BpaxoBylorB BrrJrrrB Maconepeuocy B nopflcrro( uir<po- Ta Harrocop6eura:r.
3orpeu4 orpr{Marro Hu3Ky HoBrD( HayKoBrD( pesynrmrin.

Bnepwe no6yAonaHo o.qronnrvripni uarenaarnqni uoAeli Mlrpaqti
ra6py4remr perroBuH npn $imrparrii ui,merrnum BoA y {pymoBoMy cepe4oulqi sa
HatBHocri raraflirlr.{HllD( qagrrlHoK ncroi crpyrcrypr4 qo Ha niar,riuy rig
icryloulN, BpaxoBylorb BruII{B MacolepeHocy B [opr{crn rrrircpo- Ta Harrocop6enra<
Ha 3araJlbl{y rinenmy npoqecy. VAocroHaJreuo Aarri nrareuarr.rni uoAed 3
ypilryBanrrtu seigmepnriurnor yMoB, Heninifuioi ganexarocri roeQiqienrin arr$y:ii
m Qimrpauii nia Koruerrrpardi; srmny rolQysii y creled rpyrry.

Bnepue uo6y4oaano neninifirry .porruriprry Mareuarlrquy MoAeJrb rrirpalni
PaqiogyrriAiB npl{ Oirbrpaqli ui.werr,nuor BoA Ao cr{creMr{ ropftrograrrbHrD(
$imrpiu-nnorruonauiu y KaranirrilmoMy ropucroMy cepe4onr,qi, qo Ha si/uiny
siA iuryro.nog BpaJ(oBy€ rrqnpinnnoqacruurcoBy arOysirc B uircpo- Ta
nauocopoenril( 3 Meroro rpHrmr{4rreruI' o.trtrqeHrrr sa6py4{erm< rpyrnin.

Am 3ual(olpl€Hul TMceJIIHID( posn'rsria porrtrrrqrno( rpafionrx 3aAaq
TerrJroMaconepeuocy ompuuas nodantuozo poseumrg MeroA crin remuor pisrnup ra
MeToA rrporoHKrl 3a pilyHoK po3napaJIJIeJIIoBaHHf, amopmrlir. IIe Ao3BoJrHJro
npl{cKopltrrl fioro umnmodrc 3aBAflKH diirrm e$ernmnouy BrmoprrcrauHro
o6wcrnoszlJrbnrD( peclpcin roMn'roreJtrnor clrcreM si clirbnorc [aM'r'rrro.

,{omoripnicrr orprlMarIlt)( aBTopoM peeymrarir, rucnomin i perorrreuaarrifi
sa6esneryetrcf, 3acrocyBal*IflIr{ cyyaculD( rvremAin MareMarnqHoro MoAeirroBanuf,,
Qisnunoro i uareuarwruoro xopercrnicrro rocTanoBoK rcpaftornr 344arr
B3a€rdo3B'fl3arilD( qpoqecis flepeuecerurr corefi, Simrparrii Ta BoJroForrepeHeceuufl y
Hac?rqeHo-HeHaclrqeHHx {pyHrax, crporHM o6qpynry'raHHrM nodygoranrax
posr'rsrcir, 3acrocyBarlHtrM Aocrarrlbo o6ryyrnoBaur'D( m anpodoBanrD( nfupro4is
rcopifi Qimrpaqii m nl$ysii BHKopHcraHrrtM cfracHrD( rruceJrbHrlx MeroAiB i
gaco6ir od.ilrcmosarbHoi rercriru, a rflco)K Hecyflepe.nricrro oAep)KaHrD(
pesymrarin 3 siAolwtl{u 3 nirepaqrymor ,er(epeJr reopeTnqHrrMrr ra
eKcrleprrMenralrrfinrn AaHHMrr, qo ni.{rsep,4ry€ aAeKBanrigrr 3a[rporroHoBaHrD(
Mar€Marlr.rHr.D( uoAeleft aoff i,rp(Fganr{rr{ Qisn unru npoqecarvr.
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O6ryymonanicm HayKoBID( rroJloxelrb, nncHorrin i peronrerr4ar{ifi,
cQoprrlyaroBaulD( y Arrcepraqii, nnrnauaerbcf, BI{KopHcraHrnrM cyqacuro( mlxo4s
Ao Mexanixrr roplrcroro cepeAoBr,rrq4 reopil Qimryarrii renno- Ta MaconepeHocy flr(
B fpymoBl,Dq rax i s xaralriilrwilD( Ta .wrcn€pcurilx cepeAoBr4rqil( qacruHoK
rvrirponopncroi cf, pyrcrlplr

IIpo o6qpyrnorasicm ra gocronipnicrr o{pr{MaurD( peyrnrarir rar(ox
ctsiAurb ih orry6riryramr n inoseunorrry $axonouy peqercoBanoMy sqAarori ra
nir"nnsrrnur $a,xonrN nnlarnmr s rexniqHrD( HoyK, a raxox anpodalrimrlu ix na
HayKoBrD( ron$epeqix> ra HayKoBmr ceuixapor.

Ilonnora Bf,Klrary n onyd.niroBanf,x npauflx

Ocrosni p$yJrbrarr{ .u{ceprarlifuroi po6mu Br.ilua,qeuo y 32 HayKoBr.D(
nparlrlL cepeA rKn( c€peA f,KrD( 9 crarefi, 3 mD( - I craru B
HayKoBoI\{y uraaarmi (<I{rmenepno-Qusnuequd xyprraJD), Eo in4ercyemcr y
rrlixnapo4m< HayKoMerprilrHrD( 6asa.x Scopus (xraprurrr Q2), INSPEC, Google
Scholr ta iu., m ii aumolrosmrfi n€peKII4E s dournal of Engineering Physics and
ThermophysicsD; 6 e,ran.efr, y {a>roalo Bruarrun( Yryainu g rennisrilD( nayx; 2
crarti y HayKoBrD( Bruaurrfi iHoseMrilD( Aepx€B; 6es cniBaBropin ony6nirosano I
crarrro. Orprualro I csi.qoqrso rrpo peempaIfto aBTopcbKoro rpaBa Ha tgip na
KoMn'IorepHy nporyalvry "NanoSurface (rrro.qeruosauHr MaconepeHocy coJrboBrD(
poswnin B raranfunqr*or ra ,ryrcnepculD( cepeAoBr,rqil( qacrlrHoK uirpo- Ta
Hauonoprcroi crpylcrypn)".

Marcpiann .qncepmqii npofnuu AocraruK) anpodaqiro, 3oKpeMa
AonosiAaru{cn aBropoM ua 22-ox rrairuapo4uo< i nceyrcpaiucmrm nonseperulifi ra
4 HayKoBrD( ceuinapan BH3 Vxpaiiu (posunryeHouy saciAaHld ra$egpn
npururqproi MareMarr{Kr{ HaqionarnHoro ydnepcnrery Boluroro rocnoAapcrBa ra
npllpoAoKopncryBaHHf,; lrixuca$eApaJrbHoMy HayKoBoMy ceuinapi Sarpnrery
rpurn44roi MaTeMarr.rKI{ Ta inQoprvrarmu JlrsiBcrroro naqionanrHoro
pdne,pcrrery ilreni Isasa Qparnca; HayKoBoMy cerrrinapi ra$egpu crrcreMHoro
auanisy m rcopii npr&rrrrr pimenr Ksibcrxoro naqiosarmHoro ynirepcnrecy
iueni Tapaca lllenuema; HayKoBoMy cervrinapi hrcumyry reneKorrryr{iKarrift i
rno6arnnom iuSopuaqiftroro rpocropy), rra ffco( orpr{Malm nosrrrnBrry oqiurcy.

AHaJIi3 orry6niroBanro( aBTopoM HayKoBrD( nparp [oKa3aB, qo B HrD(
Aoortrsbo noBrro Br{KrrqgeHo ocsosni p$yJrbrarx, orprmani n pcepraqii. Kfurricrr
m piaem ny6linaqift ni.ryoni.qami BcraHoBneutrM BuMoraM.

Anrope$epar [paBr.rJrbno i s AocrarHboro roBx$rom ri.qo6panae ocnosiltrl
guicr anceparrii.

Ilpercrurne qinnicrr po6urn

flpone4eni Aocni.eremrr Aarcrb Lroncrumisrr anadsyaarn cryrirrb BrurrrBy
cop6ytowor Mtrgo- Ta HauoqacruHorg relrtneparypr'r, neniniftuor ganexnocrefi
rrrnqls(ocri Oimtpaqii ra xoe$iqienrin mOysii Ha npoqec BeprnKaJrbHoi nairpalrii
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pagionyrriAiB npu 0imrpaqti niaser'ffilD( BoA. flo6y4onano nigrosiAHi
uareuarrqni MoAeni.

3 ueron eQerrunnoro nporno3yBarlHtr ra ordnror oqrqeHHf, i noAammoro
BnxoprlcraHrrf, rpyrrroBrD( Iracrois pospo6neno irnenelcryarrwfr imepQeftc y
suHIflAi KpocrulfiT{oplrer*roro KoMrrJIeKcy nporpaMuoro sa6eeneqemu
NmoSurface, trro Ao3BoJrr€ npoBogrmu roun'rmepHe MoAeJtroBaHHf, MaconepeHocy
coJlboBnr posurorir ryu SiJsrpaqii rircelm( BoA B ratanirumr ra AgsnepcnrD(
cepe.qoBrrrqil( qacrr,[rox Mlr(po- Ta uanonopucroi cTpyrcr]Tn (n on{o- Ta
gponruipHoMy BI{naKar(, n iro- ra neisorepuiqruor y}roBax, neninifinifi nocranonqi,
rorqo) na pisruor onepaqiftnor crrcreMa( (Windows, Linux, iOS) Ta xMapHoMy
cepeAoBuqi Azure.

Pesyrntaru rpoBeAeHID( y Mcepraqifuift po6mi locnipNeHb BnpoBa,er(eno B
po6mi PisHeHcrxoi Qinii AeBXaBHoi ycmnorn <Iucruryr oxopoHrr rpFmiB
Yxpaim> AJII MoAeJrroBarilu B€prru€Jrbnoi uirpaqii paaionyrurrais n ropucrouy
rpylroBoMy cepeAosrqi , a rarolK TsOB <<BomnrcanpoSoc) npn norcpaqernri
t}opuyml nonimnyraqa rpyrry m go6pma. Tarox pospodneni s Mcepraruftrifi
po6otri MareMarmrd Mo.qefli 6ywt nncopucrani n po6uri Incrnryry cilrcrroro
t'ocnoAapcrBa 3axiAsoro llorriccs Nts 4ocli.4xerrr npoqecy Bam{yBaH}rr is
Bltr(opl{cranHf,M mlrauir, tr1o 6ym orpm,raHi niclr ormcrKr,r BoAI{, rKa
Blrropl{croByBaJracb npu oxoJro.e(enni pearcropir Pinnencrxoi AEC. Ilporparrarmfi
KoMrrneKc NanoSurface BlrKopr{croByBaBcs ynpanniunnnr erosouixu,
iHQpagrpyKrypu m insecrnqifuroi aisrbnocti PisHencrroi pafior*roi 4epxannoi
qo,Iinicrpaqii Nn Qopuyrarrre eQerrmmn< crparerifi oqiruor prcuKy ra
nporu$yBaulrt Mlrpaqii pisnoro poAy perloBnu B rpyrrroBro( MacrBil( nplr
porpoftreruri npoenrir npornosin eronoMi.rHoro i cordanrnoro po3BrrrKy o6lacri ua
cepe4rbo- Ta .{oBrocrpoxorrd nepio4.

Taxox reoperr.*ri ra nparrrwri p€3yJlbrarrr aocli.meub BnKopr{crarro B
HaBrIarbHoMy npoqeci rpr.r BrrKonanni rnaniQiraqiftruor podir cryAerrraMr{ ocsirnix
nporpar'r <<flpurn44na MareMarllKo) Ta <d(oun'mepui HayKr.D), a rar(ox rtpu
nimmosqi ra BnKrr4Aamri pxay reM 3 HacryrrnrD( Arrcryurir{: <Teopir cucreM Ta
MareMarlrrllre MoAeJrroBaHHf,), <Mareuanrure i ronan'rcne,pne MoAeJrKrBaHHf,
Eplrpo.etux ra rexHorenHrD( npoqecis>>, <<flaparerrrni Ta pooroAheHi o6.urclerurr>.

3eynexentrfl ro Anceprrqif, uoi po6orn

l. B piwrnnri HepmpnBnocri npoqecy uiffrrrcq AoAarroK +, n<rfrHe BrrJrHBa€ Ha
OT

aocdprynalri s po6mi npoqecu i nrunoqeHlr{ f,r(ono 6yae 6inrm ,qopewild qpr
sraBqerni HarpyllrcHo-4e$opruisHux npoqeciB B ocrroBnx ri4pmexni.ffiux cropyA.
2. IIpu npoBeAeuHi qncerbrilD( eKcne,pl{Menrig ra ana.nigi ix pesymraris 6axcano
6yno 6 npono4mra p$pa)ryHror n 6esposruipmo< BeJrrfir4nax a6o x BrrKopr.rcroByBanr
posrr,ripnicrb BeJrr.rqrur s Mbrurapororifi cucrenri oAr{Hrrrp (CD.
3. IIpn pogrrrAi npoqecy MaconepeHocy rporrroM TpnBaJrono nepiony (nanpncnq4,
I pin) cop6yo.ti'uirpo- Ta HaHoqacf,unrn ctrouarrcy Har(o[myrorb sa6pyAgeuuf,, a
nmiu Mox(yrb 3 rlacoM <siAAaBarD) sa6pyAgerfir Ha3qA B cormosuri po3rrr{H,
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auaroriqno Ao (firacrop) B cKeneTi rpyrry. Omar, rpo qe ni,qe ne 3r44yerbcf, B
po6mi.

Bncrosneni 3ayBarreur{fl He BrurlrBalorb Ha 3afturbr{y sttcot<y nosumus,Hy
o4intE nayroaoi ra rrpaKuilmoi qiHuocri po6orn,

Bncnonorc

Bnaxcaro, qo troraua Ao 3arc,rcry,ryc€prallifiHa pofura lKyxoscbKoeo Bixmopa
Bonodtnupoe#fi < Mamenamwffie ms r(ofln tomepne m&enoeaann raacolrep€flocy
coJrbonttx pozuwtie 6 rcamanimuaH?nc ma ducnepcutn cepedoeut4ax qacmuHoK

uircponopucmo't emryKmypu) e 3aBeprrreHr{M HayKoBrrM Aocnfupremuna, B f,r{oMy
orpr{Marro Hosi HayKoBo-o6lpyrrrorani pq}yJrbraru, Eo Ao3BoJrflrorb urapimrrn
aKryaJrbrry ra Balsrrmy HayKoBo-HparcrffiIry 3a,qary MoAeJrroBtrHrf,q Mrryaqli
sa6py4reurD( peqoBnn y rpyrrroBoMy cepeAosuqi npr{ HarBnocri rararirwmor
qacruHor uircpouopucroi crpyrrr)fpu 3 )?o(yBaEItM BrrJtrrBy Maco[epeHocy B
nopucrru( Mircpo- Ta Harrocop6erna,r.

Anrope$€:par o$opunenrft griano g dro.rym'rn BlrMoraMH MOH Vrcpai'nn m
sirrrosiAae rnricry aucepraqii:. .{ucepra{ftra po6ara nimrogiAae Eaonopry
cneqiamnocd 01.05 .02 - MareMarr'rqHe MoAeJtroBanHf, ra odqucJtrosanbgi MeTo.wL a
Tar(ox BcrarroBJrexr{M BlrMoraM qoAo Karrrl4AarcbKnx.uucepraqifi, 3oKpeM4 n. 9, ll,
12ta 13 "flopn4ry npucyA)Kerfir HayKoBrD( cryneniu",3arrq).uprenoro [ocrarroBoro
KMy Ng 567 nia 24 nrr4rnrn 2013 p. si sMiHaMa. )Ityrcaecoxuil Bixmop
Bonoduttuposut 3a npore4eHi .qocniAxenur 3acnyrolye rpncBo€Huf, fiouy
HayKoBono crynerrf, Kaq4{Asra rcxniqrmr HayK 3a cueqianrnicno 01.05.02
MmeMaurilre MolleirroBagrrf, ra o6mcrnosarmni Merom.

OQidftnnf, ououenr,
AoKrop rcxHi'rruD( HayK, npoQecop,
3acryrmrm sasi41+o.roro siAAiry anroMarragar{ii
Aocni.qrenr ra ceficuocrifirocd 6yarnem ra cnopyA
,{epxanxoro ni4rpnervrcrna <,{epx awmfa Hayr(oBo-
gocni.qufi ixcnrryr 6yaiBenbruur ronctpyxuifi> //z/rg I0. I. Karnox
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