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o$hifiHoro oroHeHra Ha Ar.rceprarlifiuy po6ory

Ha Ar{ceprarlifiHy po6ory
ToMaruescbKoro Olera Oneronu.ra

HA TEMY (TEXHONOIFIIIE 3AEE3TEIIEHIUI.f,KOCTI IIA3IB HA
[oBEpxH.f,x BpIpoEIB 3 HIKEJIIAy TI4TArry IIPI4

MIKPO(DPE3EPyBAHHb),

rrpeAcraBneHy na sgo6yru cr)meHrr .{oKropa Qiloco$ii

n rarysi 3HaHb 13 MexasiqHa iuxenepix

sa cueqialrnicrro 131 flpuuaqrra uexanira

Arcrya"rrsnicru reMr{ g ucepraqii'.
Hixenia rI,IraHy e oAHI{M is nafiuepcrreKrr4BHiruux QynxqioH€rJrbHrrx vrarepiarir

cyrracHoro MilrilyHs$yAyBaHH,f, 3aBAf,K1r yHiranrnouy [oeAHaHHro sucoroi
roposiftnoi crifir<ocri, stlococrifirocri, rraiqnocri, 6iocyraicnocri, a raKox elperrin
nau'sti Soprr,ru ra Ha.upyxuocri. 3anA.sxu quM BnacruBocrf,M oupolu s nirced4y
rI,ITaHy IullpoKo 3acrocoByrorb y ueAurlusi, aniaqifiHo-rcocMi.rHifi rexriqi,
po6ororexuiqi, upuna4o6y4yrauHi Ta igluzx BucoKorexnonori.ruux
ra-nysxx.BoAHoqac y rpoqeci nurorosreHHs 4eraleft is qroro uarepialy (oco6nuno

I.[tfl, norpe6 Me.{I4IIuHu, Ae e uorpe6a B uiuiauopuzx nupo6ax) BHHr4Kae

neo6xignictr Sopnayaannx uixpoposnaipnzx KoHcrpyKrr{BHr{x ereMenris: ua.:in,
ornopin inrunx Bir .sKocriKaHaBoK, orBoprB Ta lHruux noBeprcreBr4x crpyKTyp. Bu .sKocri TaK[x eneuenris

cyrreBo 3aJlexarb eKcrlJlyaraqifiHi xapaKrepncrvtKr4 roroBr{x nupo6in. flpoqec
rraixpo@pe3epyBaHHx nireni.4y rI{TaHy e cKna.{Hr{M Te)GroJroriqHr,rla 3aBAaHHf,M qepe3

cueqnQivui Sisnxo-uexaui.rHi sracrusocri crJraBy. BrEcoxa rr,riquicm i e'lsricrr,
3HaqHa rlpyxHa Ae0oprraaqix, uz:rra rerrnorposiAHicrr, cxumuicrb Ao HurjruraHH.f,

naarepialy Ha pisanrnufi inctpyrraenr ra fioro inrencprnne 3HorrryBaHHrr
ycKJIaAHIororr sa6e3[eqeHH.rl cra6imuoi ro.rHocri ft neo6xi.qHoi.sKocri o6po6nenux
[oBepxoHb. 3uenruennx posuipin rraixpoiHcrpyMeHTy AoAarKoBo
uyrrznicrr [poqecy Ao pexuvrin pisannx, reovrerpii Spesz,
TexHoJroriqHoi cI{creM}I Ta rerlJroBr{x f,Br{rr{. Touy rrocrae upo6levra rexHoJrori.rHoro
sa6esue'reHHfl sxocri uasis .rrK oAHr{x is uafinoruupeuirurEx KoHcrpyKTrrBHtrx
enerraenrin. flpn rraixpo$pe3epyBaHHi neo6xi4no oAHorracHo sa6esuequru ra4ani
reoMerpu'rni uapavrerPtr, ruiHiuamHy rrropcrr<icrr uonepxni, rounicrr posnripin i
Qoprun, a raKox ni4cyrnicrb 3aArrpor i 4eserris uoeepxHeBoro uapy. Tpaleruifini
niAxoAu Ao uE6opy peNzrvrin Spesepyn aH:afl, pospo6neni Arrfl KoHcrpyKrliftuux

ni4ruqye
xopcrrocri



.4ocnilxeHH.,I 3aKoHoMipHocrefi SopnryBaHHf, srocri ua^:is npz rrainpo$pesepynauui
Hirerigy rr{TaHy, BcraHoBJreHH.,r Brrnr4By rexHoJrori.rHux uapauerpin
rounocri, a raKox Br43HaqeHH.rr paqioualbHr4x yMoB o6po6xn
aKTyurrrb Hr,rM H ayKo sI,IN,r i [p aKTI,r qHr4 M 3 aBA aHH.f, M.

oqinrca o6rpynronanocri HayKoBr.rx pesy"rrsrarin gncepraqii', ix
4ocronipnocri Ta HoBlr3Hrr.

Hayrona HoBI{3Ha pesymrarin A}rceprarlifinoro 4ocnigxenux rroJr.flrae B

HacqrrrHoMy:

O6ryylrrosauicm HayKoBI{x rocriAxenr sa6es[eqyerbc.s aHarisoM cyqacHlrx
ny6rixaqifi za reMolo AocriANenr i niauoni4uo Ao rlboro o6pano cnifi uaupxr,r

Aocri,{NeHr e AaHift po6ori i san4annx.

flpu 4ocli,{xennxx BLlKopr{croByBaJrr{cb c1..racni ueroAu MareMarr{qHoro ra
KoMu'rorepHoro MoAeJrIoBaHnfl. upoqecir anarisy QpesepyeaHrur ra nuuiproBaHHf,
naparraerpin o6po6lenux rloBepxoHb. Taxox B eKcnepvMenranruifi .racrzHi
3acro coByB€uro cb clrqacHe o 6laAnan :g,fl. Ta nuu iprcn a-rru i npucTpo1.

Hayxona HoBI{3Ha oAepxaHl{x pe3ynbraris uorsrae y po:po6qi KoMrrJreKcHoro

ll,{xoAy sa6esne'reHH.f, eQerrurnocri Ta .sKocri Qopuynannx nasis rpu
rrairpo$pesepynanui Hmenuy rI{TaHy, BcraHoBJreHH, BrInI,IBy rexHoirori.mnx
lapaMerp is ua [oK€]3Hr{Kr.r ro.nro cri orpr4MyB aHrrx rr oB epxoHb.

Otxe, B Ailcepralliftnffi po6ori [ocraBJreHe HayKoBe 3aB.qaHHrr Br{EoHaHo

uonuicuo, s4o6yna.r [oBHoIo vriporo onoroAis MeroAonoriero nayr<onoi 4ixlruocri.
Oqiurca rrvricry Arlceprallii; ii 3aBepuenicrr ra Aorpr.rMaHHfl upnnqunin

arcaqeuiv uoi 4o6poqecnocri.
3a ceoiM sr\,ricroNa AlrceprarlifiHa po6ora s4o6yna.ra Tol,rarrrescbKoro O.O.

uosHicrrc sfuuoni.4ae Cran4apry svrqoi ocairu si cueqianrnocri 131 flpuxrral*a
uexauira ra HalprMKaM 4ocnigxenr.

,{ucepraqiftna po6ora e 3aBeprueHoro HayKoBoro rparlerc i cniIyzm rpo
na.snHicm oco6ucroro BHecKy s4o6yra.ua y uayronzfi Harrp.,rM raexani.rHoi o6po6rn
MaTeplanB.

Posmxnyeruz snit uoAi6uocri 3a pe3yJrbraraMz uepenipru .qr{cepr€rrlifinoi
po6oru Ha reKcrosi cuiBua4iunx, MoxHa spo6urz Br4cHoBoK, rrlo 4ucepraqifina
po6ora TolaaruescbKoro Olera Oneronu.ra e pe3ynbraroM cauocrifiHr{x Aociri4xenr
s4o6yea'ra i He uicrum eneuenrin Sa-urcuQixaqii, rouuilxqii, Qa6pzrcaqii u:rariary
Ta 3arlo3uqeHb. Blaropucrani l,Uei; pe3yJrbrarrr i rexcrra inruzx anropin MarcTb
na-nexlri [ocrrJraHHs ua siAuosiAHe Axepeno.

Mosa ra crrrJrb BrrKJraAeHHfl pe3ylrrrarin
,.{rEcepraq ifi na p o 6ora Harrucau a yrpaincbKoro

,,{ucepraqi-a cr<na4aerbc.f, 3 Bcryrry, 4-x pos4inin, nucnoarcin, clrrcKy lireparypz
ra AoAarKis. 3aramHutrr o6cxr Ar{ceprarlii243 cropiHorc.

cranefi, He MoxHa 6esnocepeAHbo 3acrocyBar[ 4o uirenigy rr,rraHy. 3 ornagy Ha rle,

HA IIOKA3HI{KZ

C BAXJII{BI{M



Y ncryui o6lpynroBaHo aKry€IJIbHicm 4ocnigxenr, rroKa3aHo 3B'sgoK po6orn
po6oru 3 HayKoBLtMlI [porpaMaMrr, rrJraHaM]r, TeMaMu. BusHa.{eHo Mery i reuy
AocJluxeHb, orrl{caHo HayKoBy HoBr,r3Hy po6oru, [paKTrlqHy qiunicrb HayKoBrax

AocnilNenr. Tarox orllcaHo oco6ncrufi suecor s4o6yBaqa i uare4euo nepelir
saxo4in ae nia6ynarracb aupo6aqir pe3ynbraris 4ucepraqii.

y reprroMy posgini upoanarisoBaHo 3a rireparypHlrMlr AxeperraMH craH
npo6reir,ru o6po6xu rraircpo$pe3epyBaHHflM cunasiB nirceri4y ruraHy. florasano
si.{N,IiHuicrr raroi o6po6ru B uopiruxuuru 3 KJracr{qHr{Mr{ KoHcrpyKrLrBHr{Mr{

criulf,Ml{ Ta CTIJIaBaMLI i na ocuoni qroro Br,r3HaqeHo 3aBAaHHfl Anfl rroAa.Jrbru{x
HayKoBlrx AocliAxeur.

Y 4pyrorray pos4ili BI43HaqeHo MeroAr{Kr eKcrreprzMeHT€rJrbruax i reoperrlqHr,rx
Aocli.{xesr.

Y tpemorray pos4ili upone4euo auaris orpr{MaHrrx eKclepr4MeHT€rJrbHvlx ra
reoperllqHllx AaHux o6po6ru uixpoQpe3epyBaHH,rrM uasin s uirnuoly rr{raHy.

Aocli,uxeHo cHJII{ pi:anux npu rppe3epyBaHHi, upone4eHo aHaJri: ri6pocr^firocri
uboro [po[ecy, Teoperl{qno BI{3HarreHo reMrreparypy pi:auur B soni o6po6xrE,
Br.r3HaqeHo rrr opcTKicrr o6po 6nrosaH oi uon epxHi.

y qerBeproMy posaili Ha ocuosi npoBeAeHux reoperr{rrHrrx upoqecir
MoAenrcBaIJIJfl, pl3auH.f, rI€I31B Ta peynbrarm eKclepr4MeHT€LrrbHux AaHLrx ra ix
ana-uisy rpoBeAeHo ourzuisallfuo pexzuin pisaulrx Ars niAsurrleHH.f, xrocri o6po6rcu
uasis. Ta:rra qifi ocnoni po:po6reui pexouenAauii s upusuaqeHHrr pexurrain pisaunx
Arx ui,qs[rqeHH.f, sKocri ua":in.

,{ucepraqifiua po6ora o$opuJreHa ni,quosi.{uo Ao Br.rMor HaKBy MOH Vxpainn
BtA 12 ci'rHx 2017 p. Ns 40 <IIpo 3arBepAxeHH.s BLrMor 4o o$oprraJreHHs 4r.rcepraqii>.

Oupu.nroAHeHnfl pe3yJrbrarin 4ucepraqifiuoi po6oru
Hayxori pe3ynbrarll 4ncepraqii nncniueui y 5 HayKoBr4x uy6niraqixx

s4o6yea'ra, cepeA f,Kl{x: 4 crarri y HayKoBr,rx BrrAaHHflx, BKJrroqeHilx Ha Aary
ouy6niryBaHHfl Ao nepenixy HayKoBr.rx Qaxonux Br4AaHb Yrcpauru; 1 crarrs y
uepio4rauHl,Ix HayKoBI{x BLIAaHHrrx, upoiu4eKcoBaH}rx y lazaxAaHr{x Web of Science
Core Collection mla6o Scopus.

Tarox pe3yJrbraru AkIceprallii 6ytw anpo6onani Ha 9 Ha)rKoBlrx Qaxonux
rconSepenqixx.

Taxvrna qIlHoM, nayroni p*ynbrarr{ ouzcaui B AprceprarliftHifi po6ori uosHicfio
suceirreH i y n ayronrx ny6l iraq i,qx s4o 6ynaua.

HeAo"uircrr ra 3ayBaxeHHfl Ao Arrcepraqinoi po6oru.
y po6ori 3ulilHarreno, Iqo AIIA Br{KoHaHH.rr ouepaqift uixpo$pe3epvBaHHs

3acrocoByBarlrcfl, ItiHIIesi rBepAocrrasHi QpesrE GARANT Master Titan 3

roKpr.rrrrM TiAIN 4ianrerparrau 1,0; 0,5 ra 0,2 MM i pa4iycovr 3aoKpyrrreHHq
pi:alruoi xpouxz 0,01 urvr. Bo,qHorrac HaBeAeHo HeAocrarHro iusopvraqii rqoAo
reoMerpIIqHLIx uaparvrerpir pi:a-urnoi lracrunvr incrpyrvrenry: repeAHboro ra



3aAHboro xyrin, Kyra Haxuny ralaio rBzHroBoro Kyra, rilmocri sy6qir, Sopulz
upoQ inro pisanrnoi .rracrvr:rrvr, rorrlo.

flocrae [[TaHHrI IrIoAo BTIILIBy 3a3HaqeHr4x feoMerp[qHr.rx napair,rerpin Ha

orpuuani pe3yJrbrarlr ra Moxnl4socri ik ysara-irbHeHHf,. 3orpeiraa, He 3po3ryilo, ulr
BcraHoBrIeHi saxoHouipuocri xaparrepni caue 4m Qpes GARANT Master Titan is
HaBeAeHoIo reoMerpielo, ult BoHII Moxyrb 6yrn rroruupeHi na uirporppesra inruux
nupo6unrir, a raKox na incrpyMeHTr,r s iHruvN{u reoMerpurrHr{Mu rrapaMerpaMr.I
pisamnoi qacrLrHr{.

,{oqilrno 6ylo 6 nasecrz uoeuiruy xapaKrepr{crr.rKy reouerpii sacrocoBaHr{x
uinpoQpes ra o6lpyHTyBaru, .rxi caMe [apaMerpu iucrpyrraeHTy e Br{3Harr€rJrbHlrMu

Ans. orpllMaHux pesynrrarin. Kpi, Toro, 6axano .rirro Bu3Haqr.rrr.r vrexi
y3araJlbHeHH.tt orpl{MaH[x pe3ynbraris 

- ro6ro 3zBHaqr{TLr, lrrfl,;rKoro 4iarasony
4iairaerpin, pa4iycin 3aoKpyrneHH.fl pisa-irruoi KpoMKr,T Ta iuurnx reoMerpuqHrrx
rlapaMerpin incrpyMeury BoHI{ e clpaBeAJrr{Br4Mr.r. 3a vroxnunocri Aorlilrno 6yno 6
TaKox rlpoBecrl,I uopinnxlrni .4ocnigxeHH, is sacrocyBaHH.flM iHcrpyrr,reurin inruux

MeroAI4 ni6po4iaurocrrlKl{. BoAno.rac 3acrocyBannx ni6po4iaruocrzKr4 rrepeglaqae

nupo6nuxis a6o s inrlorc reouerpielo pisalrnoi.racrzHz.

BLI3HaqeHH' Ta aHzuri: ArznaNai.IHux

- [p[crocyBaHHf, - incrpyrraeHr

cr{cTeMr.r 6esuocepeAHbo BrrJrr{Bae

TaroN y po6ori Alx ouinroBaHIUI rlpoqecy rvrirpoQpe3epyBaHHs BuKopzcraHo

xapaKTeplr crrrK TexHoJr ori.rH oi ctrcreMr{ (Bepcrar

- 3aroroBKa), ocxilrrcu AnuaMi.rua uore.qinxa
Ha cra6ilruicm rpoqecy pisannx ra rrcicm

o6po6neuoi nonepxni. Oco6rrsoi Warur norpe6ye rraircpoQpe3a, flKa qepe3 :vraxuir

4ialvrerp Mae niguocno HlI3bKy xopcrr<icm i e qyrnr{Boro Ao BlrMyrrreHr,rx ra
cauos6yAxeHl4x KoJIIrBaHb. flpore B po6ori He HaBeAeHo 4unauiuuoi rao4eli
cI{creMI{ pisaunx, He BI43HaqeHo i1' ocHosui 4znauiuui uapauerpr{ (Nopcrrcicm,
slacHi qacrorlt, roeQiqienru 4erranQyeannx) Ta He [oKa3aHo, f,KlrM trr{HoM rli
xapaKTepyrcTr4Ktl BpaxoByBaJrucfl ni.q qac iurepnperaqii pesylrrarin
ni6po4iarHocrl4Ku. Ile reBHoro uiporo 3Hlrxye o6lpynrosaHicm BLrKopHcraHHf,

ni6po4iarHocrl4rlHllx rIoKuI3HIaxis An.f, oqinronauH.rr rpoqecy uirpo@pe3epyBaHHfl
Bnaxaro, uo BrlcnosreHi 3ayBaxeHH, He e BIa3Harr€uIbHr{MLI i ne sN,reHlrylorb

3araJrbHy HayKoBy HoBrI3Hy ra rIpaKTLIrIHy 3Harruuic$ pe3yJrbTarin ra He BrrJrrrBaK)Tb

Ha rro3urlrnny oqinry Alrcepraqiftnoi po6oru.
Buurosorc rrpo Arrceprarlift uy po6ory
Baaxaro, ulo Arlcepraqifiua po6ora s4o6yraua cryrreH-f, AoKropa Qiiloco(pii

ToiuarrrescbKoro Onera Orerosrua rHa reMy <<TexnonoriqHe sa6esueqeHHfl .f,rocri
nasis Ha [oBepxH.,Ix nvpo6in : nixerily r]rraHy upn nairpo$pesepynanni>> B]rxoHaHa
Ha BI{coKoMy HayKoBoMy pinHi, He ropyruye [puHrlunin arca4err,liqHoi go6po.reurocri
ra e sariHrIeHI4M HayKoBI{M 4ocni4NeHH-f,M, cyrcyuuicrb reoper[qH]rx ra rrpaKTr,rqHr{x
pe3ynbrarin srcoro po:n'xsye HayKoBe 3aBAaHH-f,, rr{o Mae icroure 3HarreHH.f, Anfl 131
MexaniqHoi inxeuepii.
uinHicrro ra HayKoBoK)

,{ucepraqifina po6om 3a aKTy€LJrbHicno, rpaKrzqHoro
HoBI{3Horo uosHicrro niAuosiAae Br{MoraM qHHHoro



3aKOHoAaBcrBa Yxpaiuu, uo nepe.q6aueui B n.6 9 <flopx4ry rprcyIxeHH.f,
cryrleH.f, AoKropa Qinoco(pii ra cKacyBaHH.rr pimennx pasonoi cneqialisonanoi n.reHoi

Palu 3aKJraAy nulqoi ocnitu, nayronoi ycraHoBr{ rrpo flpIacyAxeHH.f, cryrreHf,
AoKropa SilocoQii), 3arBepAxeHoro flocranosoro Ka6inery Miuicrpin Yrpainn ni1
12 ci,tun 2022 p. i\b 44.

34o6yrau To\aaruescrxzfi Oler Oreronz.r 3acnyroBye Ha [pr4cyAxeHH.f,

13 MexaHi.rHa iuNenepix 3acr).reH.,r AoKropa SinocoQii n ranysi 3HaHb

cneqialrHicuo 13 1 flpnxJraAHa uexaHira.

OQiqifiuuft ouonenr:
3ani4yrav xa$e4pz T
uauruno6yAyBaHH,

Ciropcrroro), A.T.H., Onerccau4p O)GIMEHKO

(28)) runH.r 2026p.
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