
BrAfyK ooruruHoro orroHEHTA
Ha Auceprauifi Hy po6ory flpo4anuyra Onera OrercaHApoBurra

Ha reMy <<fliAnu IqeH Hfl eQercrunu ocri TexH oJr ori.r H oro [poqery MexaHi.r Horo
o6po6.nenHfl AeraJrefi s xporvro-nirce.ueBrrx crrJranie Ha ocnoni iuriraqifiuoro

MoAeJIroBaHHq rlpoqecy QopuroyrBopeHHq> [peAcraBneHy ua s4o6yrrx cryrreH.rr

AoKropa QinocoQii (PhD) sa cueqiamHicrro 131 <IIpuKnaAHa uexanira> ranyai 3HaHb

1 3 <Mexani.rHa iHxenepix>

Arcryanrnicrr reMrr qucepraqii
3a6esneqeHH.rl er<onoIrai.ruoi ra eKcrrnyaraqift noi eQercrznnocri rexHonori.rHlr x

upoqecin ra nnpo6HuIITB siluosi.qanbHLrx nzpo6in 3 Balr(Koo6po6nronaHux vrarepialir,
sxi uiAmalorb 3HarIHoMy HaBaHTaxeHHro B npoqeci QynxqioHyBaHHrr, MoxnuBe Jr[rue
3a yMoBrI KoMrIJIeKcHofo anarisy Brrnr{By clrJroBr4x, TepMoAr{HaMi.rH[x ra HarrpyxeHo-

4-eQopvraqiftnzx upoqecin, rlo ni46yaaromca ui4uac MexaHi.rHoro o6po6leuHf, rIVx
nupo6in. Oco6nnsa yBara IrIoAo sa6esue.reHH.f, srcicnux ra eKcrrJryarar{iftuux
uor<agnuris upLr4inxerbc.fi nupo6avr aniaqifinoi, paKerHo-rocnaiunoi, rpancuoprnoi
rexnixu ra sificrKoBo-TexHi.rHoro o6ra4nanns. Ocxinrr<u raxi nupo6u 6esuocepeAHbo

ui4lxrarorb BLIITIeH€BBaHI{M HaBaHTaxeHH.f,M, To ocHoBHI4M Marepianonr, 3 .rIKI{x BoHu

Bl{foroBJl.f,rorbcr, e, B ocHoBHoMy, Bl{coKoJlerosaHi crani Ta crIJIaB}r, B T.q. Ha ocnosi
xpoMy ra nirelro. Caue qi urarepianz e BaxKoo6po6monaHyrMvt, qo cupr{rr[Hroe
sna'rHi upo6leuu y sa6esue.reHHi rrpoAyKrr{sHocri ik euroroBJreHH.f,, co6inaprocri
upo4yr<qii, suauuoi inrencusHocri 3HorrryBaHnr pisanrHoro incrpyureHra rorrlo. IIle
6inrma upo6reua uoJl.rlrae y uon'xsynanni crpyKTypHo-[apaMerpHqHux uoKasHzKin

TexHoJlorii uexanirrHoro o6po6neuHr raKux nupo6ie s sa6esuerryBaHH.rrM 3aAaHr{x

napavrerpir Synxqionalrnoi srocri o6po6neunx rroBepxoHb, raKr4x .flK BroMHa

uiquicrr, sHococriffxicrr rolqo. 3 inruoi cropoHr{, qi norasHlrKu Qopvryrorrcx 3

ornrAy Ha sarzruronzft Harlpyxeuo-4e$opMosaHrfi ra nrixp reoMerprtHufa craH
Mexani'IHo-o6po6leHoro ruapy nupo6in. BupirueuHro caMe rlr4x HayKoBo-npaKrrzqHux

3 aAarr rprr cBf, qeHa,u4 ceprau ifi n a p o 6 ora O. IIp o4an.ryKa.

Ilorpi6uo raKox eigsua.ruru, qo 4ocri4xenna Qoprrrani:oBaHa
inrepnperaui.s HaupyxeHo-AeQopIraaqifinux ra repMoAznaMi.rHnx upoqecin ni4.rac
o6po6neuux nrapo6in s xporrao-nirenesLrx Marepianis siAsna.ra rbc.f, cKJraAnicrro ra
HOBLI3Haqenicto nnacli4or BrInuBy sHa.rHoi rilrrocri cKJraIHonporHo3oBaHlrx

'IuHHI.{KiB. BelIEra rinxicrr Aocnilnnrci , rqo Bxe rp[rBatrufi uac nnpi[yrorb rlro
HayKoBy upo6nenay, Malorb KoHTpaBepcifini [orJr.rrAu Ha npI,rq Hy ra uaclilxra qnx
npoqecin. Otxe, aKTy€uIbHLIM e pospo6rennx MeroAr{Kr{ 4ocnigxeHHrr ra orlinru
BlnvBy crpyKTypHo-napaMerplIrrHr4x uorcasHnKin QynxqiouirrrbHo-opieHrosaHoro
TexHoJlori'rHoro [poqecy ]rexani.IHoro o6po6leuns niguonilanbHlrx nupo6in 3 xpoMo-



uixelenux curasis Ha ouroni cuincrasreHHf, peynrrarin iuiraqifiHoro ra
anariruqHoro MoAenIoBaHH.rI [poqecy QopuoyrBopeHrur 3 peyJrbraraMr.r

eKcrIepLIMeHT€IJIbHI{x AocliANeus. I{e aKTyaJrbHe HayKoBo-npaKTr{rrHe 3aBAaHH.f,

rrap iruyerrcr a4o 6ya arreM y Arac eprarl ifi H ifi p o 6 ori.

Oqinrca o6rpynronaHocri HayKoBrrx pe3 rrraris Arrceprarlii, ix gocronipnocri ra

O6rpynronanicrr
HOBTI3HII

Ta 4ocronipnicrr HayKoBLrx rroJroxeHb i eucHosrde
3acrocyBaHHsM niAorrazx MeroAis 4ocli4xenr, 3oKpeMaAuceprar{ii uiarsep4xeni

6asoszx rloJloxeHb rexHoJlorii vrauuno6y4ynanHs. Ta reopii pis r-x. [trr_ pospo6xz i
o6ryynryBaHH.f, MeroAis AocnirxeHH.f, Te MoAuHaMiuunx, cLtJroBlrx ra HaupyxeHo-
4e$opvraqifiunx upoqecin pisannx naxroo6po6nrosaHzx nrarepialin, .qo .,rKLrx

HulJlexarb xporvro-nireneni cIIJIaBz, BuKoplrcraHo ruero4oloriro ivriraqiftuoro
MoAeJIIoBaHH-[ Ha ocHoBi vrero4y cxiH.reH r4x eJreMenris n cucrer\rax Deform 2D ra
AdvantEdEa, d raKox reoperl{tlni uoro eHHrr rraexanixu 4eQopuoBaHoro rBepAoro
rina. flpu oupaqronauni pesynrrarin eKcrrepr4MeHraJrbHLrx Aoclilxenr
3acrocoByB€ulLlcb MeroA[ MareMarr4.rHoi crarLtcrtrKLr, ropenxqiftuoro aualisy ra
MaTeMaTLIqHOfO IInaHyBaHHf, eKcrrepzMeHTy sa AorroMoforc rrpofpaMHoro cepeAoBurqa
PTC MathCAD Prime.

9ucelrui MeroAI{, sri sacrocoByrorbc . Ans, posn'xsauH.rr [ocraBJreHLrx HayKoBo-

ananirz'IHux 3a/;a't, e o6rpynroBaHurMvr, ix s6iNHicrr BcraHoBJreHa Ha ocnosi
AoBeAeHI,Ix rBepAxeHb ra orpr,rMaHrrx qlrcJroBvx pesynrrarir. ,{ocroripuicrr
orpIrMaHLIx HayKoBI{ peynbrarin 4ncepraqifinoi po6oru raKox ni4rnepaxyerbc.fl
4ocraruiu pinHelvr cuieua4inH, Teoperr4qHo- ra analirLrirHo orpr4MaHkrx pe3ynbraris
inairaqifinoro MoAeJrroBaHH.f, upoqecir pisannx eupo6in 3 xpoMo-nirenenoro clnaBy 3

pe3yJlbraraMLl eKcIrepI{MeHT€uIbHr{x AocriAxenr. r{acu4Ha pe3ynrraris ysroAxyerbcf,
3 rvrMrLr, ulo oAepxaHi upu tpone4eHni aHanori-rHr4x AocliAxenr i nilonai 3

syn4arraenrarrbHkr x n ireparypHLr x Axepen.
Y 4uceprallifiHift po6ori orpuvraui noai uayroni pe yJrbrarrr, cepeA .srfl{x cri,q

n.u4ilrwrn rari:
1. Buepure upoanalisosaHi ra AoneAeni perovren4aqii nloAo 4oqinrnocri
BtIKopLIcraHHrI xopcrKo-tlJracruqHoi a6o flpyxHo-[nacrLrqHoi irvrirarlifinoi uoAeli
pisannx nnpo6in 3 xpoMo-HiKeresux uarepianin.
2. TeoperutrHo- ra ananiruqHo apryMeH oBaHo ra o6rpyuroBaHo nu6ip nafi6ilrur
eQerrznuoi runu4rocri pi:aHHr rrpu 6po6qi 3aroroBKrr 3 xpoMo-sixenenoro
clnaBy Ha ocHoBi aHanisy BrInuBy crna4noi 3iurexHocri cullr pi:anux ni4 rarux
'IuHHLIriB, .f,K ALIHauira :uinu rtflacrLrqHoi aeQopMarlii, cKo)oqeHH, ToBTTILTHLI

crpyxKtr ra 3HuxeHH, cr4Jr a4resii rraix crpyxKorc)
incrpyrvreHry B soni uepaznnoi ra BropuHnoi 4eQopuaqii.

i pisanrnuru ne3oM



4. BlocroHELIIeHa Morenb ananiruqHoro Aocni.qxeunr 4e$oprvraqifiuzx upoqecin,
qo ri.{6yBarorbc.r y repBuHuifi, nropznnifi ra rperunuifi soui 4e$opuaqii r

ananisy eKcrroreHuifinux ninifi
aeQopnaaqii Ha saoxpyrnenifi

iHcrpyuenra ui,{qac o6po6rennr xporrao-uiKeneBoro crr aBy. fiauufr, ur,uxi.q

Ao3Bonf,e o6rpynryBarrl naexanisla Soprraynanux Kopt4crr4x 3iururrrKoBr{x
HanpyxeHb crl{cKy na o6po6nenifi uonepxHi, nlo 6esuocepeAHbo salexzrr ni4
paaiycy rplr Beprruni pisanbHoro ne3a.

5. Teopernr{Ho AoBeAeHo ra eKcrrepuMeHTzrJrrno ui.qrBepAxeHo apryMeHToBaHy
s6ixnicrr BTIILIBy raKl{x @arcropnux rroKa3Hurin upoqecy pisaunx nupo6y s

xporr,ro-HiKeJreBoro crrJraBy, ,K pexuMr{ pi:annx ra pa4iyc [pr4 nepuruni
pisanrnoro JIe3a Ha cl{ny pisannr. Pasorra 3 TILTM, rro.f,cHeHo 3irrulnbHy renAesuiro
nignocnoro [opyIueHIUI s6ixHocri pesynrraris Ar.f, [orrarKoBux ra 3aKJrrorrurrx

rroKzBHLrKin y .uexrcux upzftH.f,Ttrx inrepnalax sNaiHu AaHLrx.

OqiHrca suicry AlrcepraIIii, ii sanepurenicrr ra AorprrMaHnq upunquuin
arcagevr iu u oi 4o6poqec Hocri

,,{zcepraqifina po6ora cKnaAaerbc.r:i ncryuy, 5 pos4inin, nucuosKin uo po6ori,
cIIrIcKy Axepen rocl{JlaHb is 120 nafiuenynanr. Po6ora BuKJraAeHa Ha 222 cropiHKax,

ocHosHuft gvtict po6orz craHoBrlTr 208 cropinox ApyKoBaHoro rercry, B ToMy .rzcri
88 pucynrcin,2 ra6rru\s ra 3 4o4amin.

Y anoraqii ra ncryni o6ryynroBaHo ua6ip reMlr Arrceprarlii ra uiqrnep4xeno fi
arryanrnicrr, BLr3HaqeHo Mery, 3aBAaH f, Anf, 4OCligXenr, o6'em ra rrpeAMer

AocniAxeur. Y ncryni raKox rlpetrcraBJreH noni Hayroni pesylbrary\ ni4o6paxeno ix
lpaKrl{rlHe 3HaqeHHfl., a raKox troAaHo ni4ouocri npo ony6nircyealHfl, peaylrrarin
po6orn ra ix anpo6aqiro.

Y uepruorvry pos4i"rri npoanarisos o craH Ta pe3yn6Tarr,r orparlroBaHH.rr ra
upo6nerrano-opienroBaHoro ananisy nire arypHzx Axepen rloAo o6po6nrosaHocri
aaxroo6po6nronaHl4x Marepia-rrir i cepe4 nzx suAineni oco6rzsocri rpr43HarreHH,
crpyKrypu ra uapavrerpin rexHoJlori.rHux ouepaqirZ MexaniqHoro o6po6rennx
Aeraleft 3 xpoMo-nirenennx cruanin. Oco6lney yBary aBrop upn4inun ananiry
TexHoJlori'IHoro Sopnrynannx raKux crpyKTypHo-rrapaMerpuqHux xapaKTepucr[K
o6po6tenzx rloBepxoHb, sri 6 sa6esueuyBaJrpr orpvMaHH.fl BrtcoKo.rrKicHrzx

TpeHAy ra arrpoKcziuaqifinux
qacruui Jre3a pisanruoro

3. BzsHa'IeHa ra AoBeAeHa npiopureruicrr [apaMerpy BnnLrBy rrru6u:nu pisannx
y cuincraueuni 3 IIrBLIAKicuo ra [oAaqero rqoAo SopuyranH.f, 3zrJrltuKoBLrx

HarrpyxeHb.

sareNHocri siA

pinnxnr xyrin

<fynxqion€LilbHlIx BJlacrLlBocrefi nupo6in, Ao .f,Kr.rx MoxHa sirHecru rroKa3H[rKu
3HOCOCTIIKOCTI, nrounoi uirluocri rorqo.

posqi.rr upucnxvenzfiIpyrufi po:po6nennro MeroAuKra ivriraqifinnx ra



aHaniTLIrrHI,Ix Aocni.qxeHb QynrqioHanbHo-opienrosaHoro rexHororiqHoro lpouecy
o6po6nennr naxroo6po6ffosaHux uarepianin Ha ocnoni xpoMy ra nireruo.

[ucepranrorra o6rpynroBaHo Aorlimnicrr 3acrocyBaHH.rr xopcrKo-uracu.rHoi Ta

rrpyxHo-rracrktr{Hoi iMirarlifinoi uoAeni pisanux, r{o Ao3BoJrqe

orrLrcarv peanrni Harrpyxeno-geQopnaaqifini upoqecil B soni
6inrru aAeKBarHo

QopvroyrBopeHH.rr
o6po6reuoi ronepxni.

y TperboMy ra rrerBeproMy porgirax AlrcepraHr rrpeAcraBlrB pe3ynbrarr,r

TeoperzqH[x ra ilvrirauiftnux Aocni,{xeH, B cvcreMi Deform [roAo xapaKTepy ra
o6c-[riB 3oH?I rroBep)creBlrx ra rnu6unnzx 3arrurrrKoBux HanpyxeHs Ta 4eQopuaqifi a

TaKox BrlnrtBy reo erpii pisarsnoro incrpyuenry Ha Qopvrynanna cr4JroBrrx, Ta

TepMoArIHaN4i.rHLIx ra Harlpyxeno-4eQoprraaqifinrax [apaMerpin upoqecy MexaHi.rHoro

o6po6nenHfl xpoMo-nirereszx culanis .

fl'qrllfi pos4i"u Alrceprauii upncnaqeHo oupauroBaHHro eKcrrepuMeHrirrrbHrrx

AaHux IrIoAo cuiscrasreHHf, ix s HaeeAeHkrMLr y [olepe.unix pos4inax pesynrrarin

TeoperuqHl4x ra ivrirauifinux MoAeJrroBaHb. ,{ucepranroM rrorcneni upnq}rH}r Ae.rrKux

pos6ixnocrefi y pesyJlbrarax auariruuuux, iuiraqifinux uoAerefi 3 pe€LrrbHuMr

rroKur3HLrKaMu cuJroBrrx rroKur3nzxin pisannx nupo6in 3 xpoMo-Hirereszx cnrasis.

,{ucepraqifina po6ora flpo4auuyra O.O. oQopnarena siAuoni,qno Ao BrlMor

HaKa3y MOH Yxpainu sw 12 ci.rHf, 2017 p. J\b 40 <IIpo 3arBepAxeHH.,r BrrMor Ao

JreHH.,r Arceprarliii>. Bona e 3aBeprreHoro HayroBoro rparlero y xrcift aBTopoMoSoprra

orpnuani nori uayrosi ra rpaKTurrHi peryrrraru. Ilocraereni ;z po6ori 3aBAaHHf,

suKoHaui i, niAuoni,qHo, Mera po6orz Aoc.f,rHyra.

flpe4cranneni y po6ori pe3ynbrarr, a raKox nrarepiann sniry 3a pe3ynbraraMlr

uepenipru Auceprarlifinoi po6oru Ha opurinanrnicrr, BK yrorb Ha re, rqo

Ar,Iceprallifina po6ora flpo4an.ryra O.O. e pe3ynbraroM cauocrifiHLrx Aocni.{xenr
s4o6yeaua i ne uicrurr erelraenrin Sa-rrrcu$iraqii, rcorvruinxqii, Qa6puxaqii, ra
urariary. Buropncraui iaei, pesyJrbrarz Aocri,{xenr iHruux anropin Marorb narexni
rrocuJraHH.f, Ha niAuos i,qH i AxepeJra.

Moea ra crrrJrb BHKJTaAeHHfl pe3yarra'rin
HalucaHa ycpaincrroro MoBoro. Cruricrura ra,,{ncepraqifina po6ora

opQorpaQi-a nayrconoro reKcry e AocKoHaJroro, ne uicrurb rroMLrrroK, BlrKoprrcroBye

cytacui BrrMoru Ao olucy HayKoBkrx rrparlb.

Ouuconi naarepiarn AocniIxeHb, BrrKJraAeni y po:4inax Akrcepraqifiuoi po6oru,
nori.IHo B3aeMorlon'qsaHi naix co6oro, ix uocriAonnicrr ra sNaicronnicm AeMoHcrpye
norirqy y nupiruenni rocraBJreHrrx 3aBAaHb ra Aocf,rHeHH.f, Meru po6orn. Anrop
3acrocoBye cfracHy ycrarreHy HayKoBy repvrinoloriro y rany:i rexnolorii
vraurzno6yAyBaHHf, Ta rcopii pisannx, a raKox cyrr,rixnux ranysefi, uo Aae

N{oxrusicrb oAHo3HaqHo rpaKTyBarr{ rroJroxeHHs ra orpuuani peyJrbrarr{.



OupurroAHeHHr pesyJrbrarin gucepraqifiuoi po6oru
Pesyrrrarur Ar4cepraqiftnoi po6orn ony6nixotari y 2 0 ApyKoBaHux rpau{x,

cepeA .aKux: r'.qrb crarefi y HayKoBnx $axou4x BrAaHuxx Vrcpainu rareropii E, 13

uy6nixaqift y vrarepianax vrixnapoAHLr x ronQepenqifi. Ani uy6niraqii y uarepianax
vrixnapo4ruax rcou0epenqifi inAerconani n nayro erpn.trift 6agi SCOPUS.

Ily6riraqii ra ik sNaicr nilnosilarcrr revri 4ucepraqii, y nosHift uipi
uayrconi froJroxeHH.f,, parrnvui pe3yJrbraru i nzcHonrrE. V [parl.rtx,

qo ouy6lixonani y cuinanropcrni, .rimo BLr3HaqeHo oco6ncrzfi nnecorc s4o6yeaua.
Otxe, ocnonHi nayroei pe3ynbraru, BlrK aAeni B AlrceprarlifiHifi po6ori, AocrarHbo
rroBHo sracnirreHi y nayronzx uy6nir<aqkx s4o6yeaua.

3aynaxeHHq ra qucrcycifiHi uo.uoxeHHr A cepraqifiuoi po6oru:
3a pe3ynbraraMl{ orpaIIIoBaHHfl. 4zcepraqii Bu.nBJreHo rari neAolixu ra

gncrcyciftHi uoloxeHH.f, :

1. HaseleHa B Al{ceprallifinifi po6ori HayKoBa HoBu3Ha € 3aHaATo po3Jrororo i
uorpe6ye KoHKperusallii Ta aprurcynxqiro nafi6inrm BaroMlrx HayKoBrrx
pe3ynbraris ra nzcnosxin. Harouicrr AocrarHbo cKnaAHo su2'irruru eJreMeHTrl

nayrconoi HoBu3HI{ cepeA serrmoi rinrrocri HaBeAeHrax crarr4crr4irHux ra
eKcrIepIEMeHriuIbHI{x pesynrrarin. Kimricrr HaBeAeHux y rlboMy pos4ili
sucHonrcin 4oqilrno 6n 6ylo cKoporrrru, a6o uepenecru y po3Ain nparrzqHr4x
pe3yJrbraria 4ocni4xeHHf, .

2. Ha Moro Agvrxy, aBTopoM HeAocrarHbo rroBHo apryMeHToBaHo ra rro.f,cHeHo

ropylueHH.,I niguoni4Hocri pesynrrarin inairaqiftnoro AocniAxenns i
eKcrlep[MeHTzuIbHLIx AaHI{x 4nx iruiraqifinux uo4enefi NaexaniqHoro o6po6lennx
3aroroBKll 3 xpouo-uixeJleBoro crrnaBy [pr,r MurJrnx (4o 0,4 rrarr,r) ra BeJruKr{x

(6ilrrue 2,5 urr,r) uu6znax pisannx ra MELrrux (ao 50 rra/xr) rrrBkrAKocrxx pisannx.
3. He sposyvrino, qoMy ALlcepraH'r o6uexyerbc, AocniAxeHHflM Jrrure oAHoro 3

rlpeAcraBnlaxis xpovro-niKeJleBl{x ivrarepianis - a caMe cnnaBy IN 718, xoua n ueri
4ocligxeut HaroJrouryerbc.f, Ha 3arEUrbHZx oco6nranocrrx Nrexaui.rHoro
o6po6nenHrr raKrrx cuasis.

4. ,{ucepraqix uepeo6rxxeHa 3HarrHoro rimrcicrro Ha eAeHux rpaQiunzx
pe3ynbrarin ivriraqifinoro MoAenroBaH:nfl, oco6rzso y 3 ra 4 pos4inax 4racepraqii.
I-{e 4eIqo ycKnaAHroe cupufiu-f,Tr.rr orprrMaHr{x pe3ynrraria ra rorixy aBropa rqoAo
ix inrepuperaqii. Illoupan4 a, y BkrcHoBKax Ao rllax pos4irir rrf, rroMr{JrKa rracrKoBo

BVrIpaBJI.flerEc.r i anrop AocrarHbo apryMeHToBaHo ix ysaranbHroe. Ha Moro

Ayrvtxy, tlacrl{Hy rI x pe3ynrrarin Aorlimno 6u 6yrc uepeHecrpr B AoAarKvL a

6inrure yBarll rpla4inraru anarisy ra o.scHeHHro r{ktx Aocni4xenr.
flpore, BBaxaIo, uo Blalrlenaee4eHi 3ayBa eHHfl He BrrJrrrBaK)Tb Ha 3ar€urbHy [oskrr[rBHy

ni4o6paxarorr if



ouiHKy BI{KoHaHoro Ha BLIcoKoMy HayKoBoMy piuri A}rceprarliftnoro AocliAxeHHs, He

3MeHllryrorb fioro HayKoBy HoBrr3Hy ra [paKTr{rrHy sHa.{raNaicrs i ne 3Hr{xyrcTb

3arzlllbHoro rIo3I4 TLIBHoro cupufiurrrx nig upoaeAeHoro o6crry AocliAxenr.
BnaNaro, Iqo [peAcraBJreHa 4racepraqiftna po6ora clpaBn.fle rro3raTr{BHe

BpaxeHHf, .f,K 3a uz6uHoro reoperr4qHofo anarisy, TaK i sa pinnenr upzrla4noi
peanisaqii. Anrop uocriAosHo nvpiurze KoMrrJreKc 3aBAaHb, rrlo oxolnrcrorb
MoAenrcBaHHfl, atranis noxz6or, Torrlo. CQopuymonani 3ayBaxeHHf, crocyrorbcf,
nepeBaxHo rIoA€uIbIIrI{x uanpxrrain 4ocnigxeuur. Taruu q}rHoM, nrzrlaAesi
rraiprynannx i pexoruenAarlii uarorr na ueri nr{rrre [octrJrr{Tlr rro3LrrzBHe BpaxeHH.rr

nig 4uceprarlii, oKpecnlIBIrILT rroreHuian Ans noA€rJrbrnoro BrrpoBarxeHH, i posnzrry
HoBI,Ix naupxvmin po6orz Ans sAo6yBarra. To6ro, BBaxaK), u1o po6ora e qiricnoro,
suicronnoro i sacryroBye Ha BlrcoKy oqiury.

BrcHosoK rrpo AHceprarliftHy po6ory

,{ucepraqiftua po6ora s4o6yeaua cryrreH.rr AoKropa SirocoQii Ilpo4aHrryKa

Otera Oler<canApoBrlqa Ha reMy <flianuqeHH.,r e@ercrunnocri rexHoJrori.rHoro

npoqecy NrexaHi.rHoro o6po6renns 4erarefi 3 xpoMo-nixenesux curaeis ua ocnoni
iuiraqiftnoro MoAeJIroBaHruI rrpoqecy $opuoyrBopeHH.,r)) e saBeprrreHr4M HayKoBkrM

Aocli.qNeHH.aM n ranysi NaexaniqHoi inxenepii i , 6esuocepeAHEo n cueqialrnocri
<llpuxla4Ha MexaHirca>>, rqo uicrzrr nosi nayroni Ta rrpaKTkT.rHo qiHHi pesyrrraru,
cyr<yunicrr rKux posn'asye aKTyuulbHy 3aAarry HayKoBo-rpuKJraAHoro xapaKTepy.

[ucepraqifiua po6ora 3a aKryanbHicto, rpaKrutrHoro qiunicrro ra HayKoBoK)

HoBLI3HoIo uonnicrro niauoni4ae BraMoraM qL4HHoro 3aKoHoAaBcrBa Yrpanrn, qo
uepe46a.reHi B u.6 9 <Ilopx4rcy rrpkrcyAxeHH.f, cryneHfl AoKropa QinocoQii ra
cKacyBaHnx piruenH.f, pzBoBoi cuerlianisosaHoi n.reHoi palu 3aKJraAy suqoi ocnirz>>, a

s4o6ynau llpo4anuyr Oler OnerccanApoBr{q 3acJryroBye rpucy4xeHHf, Ha).KoBoro

cryrleHf, AoKropa QinocoQii sa cueqiamnicrro 131 - npr4KJraAHa uexauixa.

OQiqiftHzft ouonenr, AoKrop rexHi.rHux
HayK, upo$ecop, sanigynau ra@e4pn

TexHoJror ii vraruzn o6y,4yr annx
HauionarbHoro rexniqHoro yninepcurery
Yrpaurz <Kuincrrzfi uolirexni.rHzfi
incrzryr inaeni Iropx Cixopcrroro Oxpinrenxo O.A.

Ili4nnc upoQecopa Oxpinaen
:El i??:'::,:' ligsacniguyro:

floazn*of" /'/'


