
PEUEH3rrr

Ha Arrceprarlifirry po6ory O.nera lroponuva Beurpuurona o6Possurorc

po3paxyHKoBo-eKcrrepr{MeHTaJrbHrrx meroAin oqiHrosauus lerpalauii
crarefi naaricrpaJrbHrrx ra3orrpoBoAin sa rpaHcrropryBaHHr HrrMrr BogHro",

rIoAaHy Ha :go6yrrn cryrrerrfl AoKTopa Qi.noco$ii s ra"rry:i 3HaHb

11 - MareMarrrKa ra crarr,rcrrrKa>) 3a cueqia.uuuicrro 113 - [purc.nagua
MATEMATIIKA

3a pe3yJlbraraMl4 BkrBrreHHq Anceprarliftnoi po6oru, osHafiol,{reHHfl 3

onySnixoBaHI{MI,I po6orarrau :4o6ynava 3a reMoro Azcepraqii cniA niA:Haqarrvr

HacTyrrHe:

Arcrya.n suicrn reMrr Ancepra qifi H oro Aoc.n iAxeH rrn.

Axryanruicrr 3yMoBneHa cyqacHr4Mr4 TeHAesqisnaa po3Br4TKy no4uenoi
eHeprerlzKl4 Ta Heo6xi4uicuo BLrKoprcraHHfl Haqnuoi ra3orpaHcnopruoi
iu$pacrpyKrypl4 Yr<painr,r An.rr rpaHcnopryBaHH, Bo.{Hro, u1o He BHKJr}rKae xoAHr4x

cyuuinin. llepeupoSinronannx uaricrparrbHrrx ra3onpoBo4in norpe6ye HayKoBo

o6rpyHroBaHoro ouiHrosaHH.f, rexHi.rHoro craHy rpySurzx cratefi., ocxilrxr.r
cyrraicHlafi BTJIIIB eKcnJlyararliftuoi AerpaAarlii cranefi rpy6onpono4in, syuoeneuoi
ik Tpl,IBanorc eKcrrnyaraqierc, Ta HaBoAHroBaHHf, nnacli4ox nsaenao4ii 3

TpaHcroproBaHuM rasouoAi6Hurrd BoIHeM Moxe cyrreBo uoripuryearr ix
uexasiqHi xapaxrepucruKr4, HacaMnepeA nnacrHquicru i rpiulrauocrifiricrb, rrlo
6esuocepeAHbo BIIJILIBae Ha 6esne.{Hicm ra lra4ifiuicrr erccunyaraqii

rpy6onponiAultx cl4creM. Oco6nuaoi axryarruocri ualyvae pospo6neuux

cyr{ acHux MareM arr4rrHr,rx uo4erefi i posp axyHKoBo-eKclepr4MeHTaJrbHax rraeroAi s

rIporHo3yBaHH, 4erpa4a[ii rr,rarepiaJry ra Brr3Har{eHHs Kpr4repiis fioro rpaHurrHoro

cTaHy, aAxe eKcrIepI4MeHTaIIbHe Br{3Har{eHHf, OKpeMHX XapaKTepr.rCTAK, 3OKpeMa

rpiulanocrifixocri, An{ eKcrrnyaroBaHux rpy6 e cyrreBo ycKnaAHeHr4M. Y qsovry

KoHTeKcri nnxopzcraHH.rl Me'roAie MareMarprrrHoro MoAenroBaHHr. Ta MarxprHHoro

HaBrIaHH, An.q nporHo3yBaHH.s MexaHi.rHr{x BJracrusocrefi AerpaAoBaHux cralefi e

HayKoBo oSrpyHroBaHr4M i npaxuauHo 3Har{y[IHM ni4xo4ol,r. OrNe, TeMa

Al,Iceprallifinoi po6orrz e BaxrlnBoro, aKTyalrbHoro ra Mae rrayKoBe i upr.rr<na4ue

3HaqeHHf, lnfl ga6esne.reHH.rr 6esne.rHoi excunyaraqii ra nepeupoSilrcBaHss
uaricrpanbHux ra3orlpoBo4in n yMoBax po3Br4TKy no4uenoi eHeprerr4Kr4.

Ouiuxa Hayr(oBoro pinun gr.rcepraqii Ta rrayKoBrrx uy6.nircauifi
rgo6ynava.

Po6or:a BLIKoHaHa y @isHxo-rraexaHi.rHovry incrraryri iwr. f. B. Kapuenxa
HAH Vxpainn y paMKax HayKoBo-IocliAutrx
xoposifi uo-BoAHeBoi 4erpa4aqii rrarepianir :

po6ir riaaiiry 4iaruocrzru



2

",{ocni4NeHHfl poni no4HeBoro qvHHr,rKa B eKcrrnyaraqifiHifi 4erpa4aqii
KoHcrpyKqifinnx crarefi" (J\b dp 0121U108961);

"flocni4xeHHfl saKoHolaipnocrefi po3Br4TKy norrrKoAxeHb B TprrBano

eKcnJlyaroBaHux KoHcrpyKqifiur,rx craJrflx 3a Brrnr.rBy pisuux 3a [pprpoAoro
HaBoAHIoBaJrbHr4x cepeAoBlrq" (i\b gl p 0 12 4rJ00 09 1 1 ) ;

"Po:po6reHHfl ueto4ororii oqiHrcsaHHq po6oros4aruocri icuyrovax
ra:onpono4in Anfl ni4nurqenux crifixocri SyHr<qiouyBaHHfl eHeprerlr.{Hoi
cI4creMH Vxpainu [pI{ TpaHcrropryBaHui sereuoro BoAr{ro" (rpaur HaqionanbHoro

Sonay AocniANenr Yxpaiuv lvs 2022.0110099).

{ucepraqifine gocniANeHH.r xapaKrepr43yerbc.s roriqHoro uocriroeuicrro
Ta HaJIexHoIo crpyKTypoBaHicrro Br4KoHaHH, rrocraBJreHr4x 3aBAaHb. Ilpone4eui
AocniANeHH.a roBHoro rraiporo siAuosiAaroru c$opuynsonanifi ueri, o6'exry ra
rlpeAMery AocliANeuHs. O6pauuir, s4o6ynauena KoMnJreKc reoperur{Hr4x,

o6.IzcrroBaJIbHI4x ra eKcrrepaMeHT€urbHlrx naero4in, e o6rpyHroBaHr4M i
sa6egue.Iun orpl4MaHHf, HayKoBo 3Harryulzx pesylrrarin, sxi BxKoHylorb
rIocraBJIeHe HayKoBe 3aBraHH{ Ta siAuosiAarorr reui Ta 3aBAaHH.rrM

Auceprauifiuoi po6orra.
y po6ori poapo6neHa o6qucrtoBarrbHa MoAenb Ha ocHosi Si:uxo-

iuSopnaonaHl,Ix uefipouuux Mepex Anf, [porHo3yBaHH, rrpocropoBo-r{acoBoro
posno4iny xouqenrpaqii BoAHro B ruerari, a raKolK Naare\aa'rz.rHi troAeni
rIporHo3yBaHH.tI rpirqunocrifixocri rpy6nzx crwreir, B sxiia iur:erponauo
po:a'xsor< pinuxnnx araSysii BoAHro, qo Aae uoxlunicrr nporHo3yBarvr

AerpaAalliro iuexaui.Iuux BJlacruBoc:refi uarepiany B yMoBax eKcrnyararlii sa Aii
BoAHIo. Y pesynrrari rpoBeAeHux 4ocrigNeur orplrMar{o o6rpynronaui
pe3ynbrarl4 Ta spo6neno BI4cHoBKI4, xxi ai4uoni4arom ueri Ta 3aBAaHHrM

Alrceprarlifi noro 4ocri4Neuua.
Po6ora cKJlaAaemcx si Bcry[y, r{orr,rpbox pos4inin, uacnonriB, c[r4cKy

BI{KopI4craH:ax Axepen ra AoAarKis, OcHonui pesynrrarv Alrceprarlifinoi po6ora
Br4csirreHo y 18 uayxonux npaq{x, 3oKpeMa y crarrrx y uepioAr4rrHux HayxoB}rx
BI,IAaHH.ux, pe$epoBaHllx Web of Science Core Collection rala6o Scopus:
Engineering Failure Analysis (Ql), International Applied Mechanics (Q3),
Strength of Materials (Q3), Materials Science (Q3). Marepiann 4rrcepmqii
Aouoninan ucs, i o6roeopro BalrLtcfl ua 6ararrox uiNuapoAHt4x xousepenqixx.

HosusHa IIpeAclaBJIeIIux reoperurr tunx ral a6o eKc[epr{MeHTaJrbrrux
pe3yJr brari s Aocr iA?Kerr b, rr poBeAerr ux r4o6yBa q eM.

Pesylrraru Al4ceprallifinoro Aocri4Neuux Marorb sracoxafi cryninr,
uayrcoeoi HoBH3HH Ta npaKTur{He 3HaqeHHfl.

Hayxona HoBH3Ha oAeplKaHr4x pe3ynbrarie :
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O6rpyuroBaHo Aorlinrrricrb 3HHx(eHH, rxBr4Arocri r{aBaHTaxeHHs ni4 vac
enupo6ynaHb BHcoKo IIJIacr[qHux rpy6nux crarefi 3a MeroAorra -/-inretpana Anr
sa6esue.reHHf, auSysii BoAHro Ao 3oHa nepe4pyfiHyBaHHf, ra 4ocronipuoro
BH3Har{eHnx fioro Bnnr4By ua e'.flgxicrt pyfiuyBaHHr;

Bnepure pospoSneno o6.rracrroBanbHy MoAenb rrporHo3yBaHHfl

rlpocropoBo-qacoBoro po3ro4iny KoHrler{rpaqii ax$ysifiHo pyxJrprBoro BoAHro B

uerari criuru rpy6u 3 BrIKopI4craHHrM Sisaxo-iusopvronauux Hefipouuux
Mepex, .sxa ga6e3neqye nporHo3yBaHH{ guiuu KoHrleHTpaqii noAnro B yMoBax

ercunyataqii Ta Moxe 6yru BuKopr4craHa Lnfl noAaJrbrxoro oqiurceannr
AerpaAarlii rraexaHi.rHlrx BJracrvr nocre ft vrarep iany ;

CSoprvrynboBaHo MareMarn.IHi rraoAeni [porHo3yBaHH, craru.{Hoi
rpiulur-Iocrifixocri crarefi uaricrparbHrrx ra:oupono4in 3zurexHo sia
xoHqeurpaqii BoAHro, gxi BpaxoByrorb eKcrrnyaraqifiny 4erpa4aqiro Merany.
Moleni iurerponaHo 3 po3B't3KoM pinuxuur aadlysii BoIHro Anf, peanbHux yMoB

excnnyaraqii rpy6onpono4in, qo sa6e:levye nporHo3yBaHHfl :nriua
rpiulrzuocr:ifirocri crareft 3€urexHo sia xoHqenrpaqii BoAHro ra cryreHfl ik
eKcnnyaraqifi uoi 4erpa4aqii.

O6rpyuroBaHo xpzrepifi oqiurcnauux rpaHr4qHoro craHy Merany
uaricrpalbHux ra-:oupoao4in sa napaMerpoM orarzrrHoi rpirqunocrifixocri e

yMoBax rpaHcnopryBaHHf, BoAHro, sxuitt 6a:yer:rcr Ha 3aKoHonaipnocrax Bnnr,rBy

HaBoAH[oBaHH{, urnu4xocri HaBaHTax(eHHf, Ta eKcrnyaraqifiHoi 4erpa4aqii
Merany fi aaxopracroBye po3paxyHox xoe@iqieHris iHreHcHesocri HanpyxeHb An.rr

rpiuluuono4i6ullx 4e$exrin 3 ypaxyBarrr{flM ik reoMetpuq}rnx napanrerpin i
po6ovoro rrrcKy.

llpaxravue 3HarIeHH, orpl,IMaHax pesynrrarin rroJrflrae B ToMy, rqo
po:poSneHi uateuaru.{ui lto4eri, oSqHcruoranrui MeroA}r ra 3arrpouoHosauafi
xpurepifi oqiurcnauux po6oros4arsoc'ri rpy6rrr,rx craleft Aarorb 3Mory
rporHo3yBartt ix rpiulHHocrifixicm i rpaHzvsuit craru B yMoBax rpaHcnopryBaHHfl
BoAHro, tr{o crrpl4re ui4nurqeuuro Ha4ifiuocri ra 6esue.rHoc'ri eKcnJryarar{ii i
uepeupo$irrcnauH.f, uaricrparbHllx ra3onpoBoAis. IIpaxru.rHa qiunicrt
pesynrrarin ui4rnepAxyerbcf, ix aupoSaqiero y TOB "IlI[-I-{eHrp" ra
BnpoBaAxeHHf,M y HaBrlar:';er,tit rtpoqec Inano-(Dpanxincrxoro uaqioHaJrbHoro
rexui.{Horo yuinepcrrrery ua$rra i ra:y.

O6rpyuroeauicrr HayKoBI{x uoJroxeHr,, Brrcuosrcis i pexorueuAarlifi,
cSopruy.nboBallux y Arceprallifiuiii po6ori. Hayxoni rroJro)KeHHf,, pe3ynbrarv1
BI,IoHoBKI,I Ta peKoMeulaqii Ar{ceprar{ifiuoro Aoclilx<eHH{, ruo BHHocf,Tb efl Ha

3axl4cr, e oSrpynroBaHI4MI,I Ta 4ocronipnvvrt. ix ni4rnepAxeHo KopeKTHrrM

Bt4KOpI4CTaHHflM CyqaCHOrO MaTeMaTr4r{HOfO AtapaTy, aIeKBaTH[IM

3acrocyBaHu.f,M naero.{ie MareMarr4r{}Iofo MoAenroBal:e.fl., rlr4cerbHl4x naero4in i
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MaITII,IHHO|O HaBr{aHHf, , y3fOAXeHiCTrO TeOpeTArrHprX rrOJrO}KeHb 3 pe3ynbT ATaMLr

eKcnepI,IMeHTaIIbHLIx AocniAx(eHb, IIpaKTI4[IHolo anpo6aqierc p03po6neHrzx

MoAeJIefi, a raKox arpo6aqielo orpr4MaHr4x pe3ynbrarin y HayKoBr,rx uy6nixaqixx
r a Ha HayKoBr4x xon$epeuqiqx.

Piseuu BItKoHaHHfl rlocraBJleHoro HayrcoBoro 3aBAaHHfl Ta osofloAiHHq
s4o6ynauevr MeroAoJrorierc HayrcoBoi gir"rruuocri. fiacep'raqifiua po6ora e

caltocrifiuzu HayKoB[M 4ocri4>xeHHf,M. Ilocraueue HayKoBe 3aBAaHHfl

BI4KoHaHo Ha BI{coKoMy HayKoBoMy pinni. 34o6ynau nporeMoHcrpyBaB HairexHe

noro4iuux MeroAonorieio HayKoBr,rx 4ocri4xenr, cyqacHt,tMr4 MeroAaMr4

MareMarlrtlHoro MoAenIoBaHHfl) qacerbHoro auarigy ra MaIxrIHHofo HaB.ua:a:ofl, a

TaKox yvrinnx KoMtIJIeKcHo rroeAHyBarl4 reoperzuni, o6.rracrrosanrni ir
eKc[epuMeuralrHi ni4xo4n Infl po3B'q3aHH, aKTyaJrbHoro HayKoBoro 3aBAaHHr.

Orpravrani pesynrrarv e rori.rHo uocri4onHkrMr4, AocrarHbo o6rpynroBaHprMr,r ra
cni4uarr rrpo nucoxufi pinenr nayxonoi ui4roronra s4o6ynava, onolo4iuux
s4o6ynauervr ueto4ororii uayronoi 4ixnruocri Ta uaSyrrx Heo6xi4nax
KoMrereHrsocrefi AoKropa SirocoSii :i cneuia.uruocri 1i3 llprzxla4ua
MATCMATI4KA.

BigcyrHicrr, (ua ne rr icru) ro pyru err b a Ka/IeM i.ur oi Ao6 poqecH ocri. OsHax

nopylueHH{ rIpI4HI{Hnis aKaAerrai.rHoi 4oSpovecsocri He BcraHoBJreHo. frzcepraqix
uicrzru pe3ynbrarz BJIacHkrx AocriAxeHb aBTopa, a Br4Kopacraui i4ei, pesyJrbrarr4

Ta reKcru iuurux anropin HaJrexHuM qr4 HoM [porIHToBaHo 3 rrocaJraHH flMu Ha

Axepena.
3aynaxerrrrfl Ao gucepraqii.
1. IIi4 vac uo6y4onra vro4eni npocropoBo-r{acoBoro po3no4iny noguro 3a

AorloMorolo ueftpouuoi laepexti ue4ocrarHbo o6rpyuroBaHo ua6ip
Br4KoprrcraHoto MeroAy onuauiaaqii.

2. r{uvr Mox(Ha rIof,cHHTI{ BI4coKy y:ro4nceuicm po:e'rsxy pinnauux

AuQy:ii, orpplMaHoro 3a AoroMororo uefipoHnoi vepeNi, s aualiu4rrHr4M
posn'xsxorr,l y ncifi o6nacri AocriAn<er{H{, 3a BLrrurKoM oSnacri no6nu:y
IroqaTKoBrax yuor?

3. Y po6ori ne4ocrarHbo sracnirreHo rruraHr{, nporpaMHoi peanisaqii
pospo6nenoi vro4eni. floqinrrro 6yno 5 Ha1arv nporpatrHr,rfi KoA

o6quclroBaJlbHl4x anropl4TMin y lolarKax /Io Aaceplarlii a5o 3a3Har{HTr.r

AocrynHe Axepeno fforo e6epiraHux (naupuxnaA, perosaropiff).
Hane4eni 3ayBax(eHHs He BrrJrr4Barorb Ha 3aranbHy [o3urr4BHy oqiuxy

Auceprar{ifi Hoi po6orra.

3a ral uHi B r.rcrroBKr{.

[ucep:raqifiua po6ora Benrpl4HroKa Onera Iropona.ra Ha reMy "Pogsurox
po3paxyHKoBo-eKcneprlMeHTaJrbHrrx naero4in oqiurcnaHHa 4erpa4aqii craleft



5

MaficrpanbHl4x ra3onpoBoAiB 3a rpaHcrropryBaHrr{ Hr4Mrr BoAHro" e qinicnorc
3aBeplxeHolo HayKoBoIo po6ororo. Bona uicrurr noni Hayxoso-o6rpynronani
pe3yJlbratu, xxi po:a'x:yrorb BaxJIIzBe HayKoBo-rexHi.rHe 3aBnaHHf,, lLIo rroJrf,rae

y pospo6leuui MareMarrlt{Hl{x uo4ereft Ta po3paxyHKoBo-eKcnepr4MeHTaJrbHtrx

uero4in oqiuronauux Aerpa4aUii crareft uaricrpalbHr4x ra^:oupoeo4in is
ypaxyBaHHf,M BITJII4By BoAHro sa ix rpiqr,ruocrifiricrr. 3a arryanruicuo, o6cxrolr
rlpo BeAeHrax 4ocli4xeHb, Ho BI{3HoIo orpr4MaHr,rx pe3ynbrari n, p inueM BHKoHaHH.rr

rlocraBJleHoro HayKoBoro 3aBAaHHs, rroBHororo uy6nixaqifi lrar:epianin

AocniANeHHfl ra ix aupo6aqii Aucepraqiftua po6ora ai4noni4ae Br4MoraM Ao
oSoprtneHHfl Aucepraqifi, 3arBepA)KeHrrx r{aKa3oM Miuicrepcrna ocsirw i uayxu
Vxpainu sil12 ci.IHs 2017 p. J'(b 40,raBHMoraM "llopx4ry npucyAxeHH.,r cryreHq
AoKropa Sinoco$ii ra cxacyBaHHtr piurenHx pa":onoi cueqiani:oeaHoi s.reHoi paryl
3aKnaAy sallloi ocniru, uayxoeoi ycraHoBr4 npo npr4cyAxeHHfl cryfleHq AoKTopa

Sinoco$ii", 3arBepA)r(eHoro Ilocrauonoro Ka6irrery Miuicrpie Vrpaiuu Bizt

12 ci'tHx 2022 p. J\b 44, a ii anrop O. I. BenrpuHroK 3acnyroBye rrpr4cyAxeHH{

cryneH.t AoKropa Siloco$ii s ranysi 3HaHb 11 - MareMarrrKa ra crarr4crr,rKa 3a

cneqiamHicto 1 13 - flprzr<na4Ha MareMarr4Ka)).

PeueuseHr

MonoArxr4ft nayxoeafi cninpo6iurux
nia4iny naiqHocri uarepianie i xoncrpyxqifi
y BoAHeBos\aicHrax cepeAoBrrrqax

@isuxo-\aexaHi.{Horo incrzryry
iru. f. B. Kapuenra HAH YxpaiHz,

AoKrop QinocoSii .flpocnan CAfIYntAK

flignuc .flpocnana CAIyXAKA sacni4.ryro :

Y.reHrafi ceKperap

@isHxo-\aexaui.{Horo

ivr. f. B. KapneHra
K.T.H., CT.H.C. BareuuzHa KOPHIfr
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