
BrAryK

oSiqifiHoro orroHeHra

Cropxina Auroua Orerosu.ra

Ha AlrcepraqifiHy po6ory (De4opeura Birarir CeprifroBuLra

<flilsuuleHH.rr e$ercrvnHocri npoqecie ueraAxicuoro :y6o$pesepyBaHHr Ha ocHosi

-Tp I,I0 On O f lrl H I4X I AI4CI/IIATI{B HHX e H epf eTI4rI H I,IX MOAe JI e r,I ),

rrpeAcraBJreHy Ha r4o6yrrr HayKoBoro cryneHr AoKropa QirocoQii

sa cneqianrnicuo 131 - llpurna4Ha uexauira

Arcrya.nrnicrr reMrl

3pocrauHx e$exrunnocri rpoMncnoBoro nupo6uzqrna 3HaqHoro vriporo

Bu3Haqaerbcr BrrpoBaAxteHHrM Ta yAocKoHuureHHf,M ripHu.ro4o6ynanrHoro, nepepo6noro

oonaAHaHEfl., a TaKox{ noTy)KHHX eHepfeTvlEr4x l TpaHc{opTHr4x cr4cTeM, y KoHcTpyKulro

{KI4x BXoArrb BeJrr{Kora6aprarni Marrrr4Hr4 3 rrpr4BoAaMr4, rrlo Micrqm sy6uacri nepe4avi s

BeJrlrKr{M MoAyneM (m: 12...65 nau).

lli.qnnqeHHq KoHTarrHoi rraiqnocri raKr4x repeAar{ 6esnocepeAHbo rarexurr ni4

pinna rBepAocri sy6uacroi uonepxHi: ii s6irrrrueHHr 3 HRC32 ao HRC60 Aosson.f,e

3MeHrur{rz posuipu peAyKropa n4niui, a fioro Macy - yrpuui.

PasoNr ir ruvr, Br4roroBJreHHq 3araproBaHr4x BeJrlrKoMoAynbnrax sy6uacrvrx xoric

(3K3K) non'q3aue 3 BrlcoKoro rpyAoruicmicrro. I-{e syuoBJreHo neo6xiAHicrro sHil\aaHH.fl

3HalrHrdx upuuycrin y npoqeci sy6oruniQyBaHHr 3 Meroro ycyHeHH{ 4eSerria, ulo

Br4Hr.rKaro$ uicls repvriunoi o6po6ru, a raKox{ pr43r4KoM rroflBr4 uprExorin i rvrirporpirquH.

.{o roro x, :y6oruniQynanrni nepcrarpr Malorb o6ruexeuHfl, 3a po:rr,ripaul{ Aeranefi, u1o

uiArsrarorr o6po6qi, u{o crpr,rMye rxnpoKe 3acrocyBanns'3K3K.

3 inuroro 6ory, BHKopr{craHHq BeJrr,rKoMoAyJrbHHX sy6vacrux roric 6es repvriqHoi

o6po6ru, KoJrH rexnonori.rHo HeMoxJrraBo Br,rKoHarr4 :y6ourniQyBaHH.n, qacro

rrpr43BoArirb Ao ix nzxoAy 3 naAy. 3saxarcqkr Ha neruri posrr,ripu i vracy raKHX t<olic,

6ygr-ari rro3arrJraHoni pervronrr4 cylpoBoA)Kyrorbcr cyrreBHMI{ SinaHcorHMLI BrlTparaMu.

BurorosreHHr BlrcoKororrHrax 3K3K:i cryueneM rotlHocri 68-88 sa |OCT 1643-

81, Iqo sAarHi rparlroBarll y rulrpoKoMy giana:oHi rusl,IAxocrefi (0,5-30 vr/c),

norylxHocrefi (50-500 000 rBr), s 4iavrerpaMr4 Ao 12 000 MM, IrIIipI4HoIo eiHIIs .qo 1200

MM i uo4ynenr Ao 65 MM, qacro ycKJra.{Hroerbcr rrepe3 Hecraqy siAuoni.{Horo



BUpO6Hr4qOfO o6ra4uaHnr, o6iuexeuy

ni4cyrHicm mu6oxuxo6po6ru ra

rroBepxHeBoro ruapy ni4 uac 3aBeprr€LJrbHoro sy6oQpeeepyBaHHt.

V :n'xsxy 3 rlr,rM Aoqirurr.rM e rrouyK Ta HayKone o6rpyHTyBaHHr rexHoJrori.rHzx

uuqxis ni4uarqeHH.rr 3Hococrifirocri ra viquocri ay6qiB ruJltxoM e$errranHoi QiHiuruoi

o6po6ru 3K3K, rrca sa6eslerrr4rb orrrraM€rrrbni naparuerpl4 lxopcrKocri ra BI4coKy qxicrr

o6po6neHoi uoeepxni npz oAHorracHoMy 3pocranni npoAyKrnnnocri.

Tarcnru qr.rHoM, SoprvrynaHHx rexHoJroriqsux 3aea1, rrlo sa6esueqyrorb BI,IcoKy

ro.rrricm, sxicrr i upo.qyrrusHicm sy6o0pe:epyBaHHt 3K3K, e aKryaJIbHI4M 3aBAaHH.flM

BalxKoro uarurano6yAyBaHHf, i srasHaqae rolosnrafi BeKTop AaHoro Al{ceprallifiHoro

AocriAxeuns.

Cryuinr o6rpynronauocri HayKoBrrx rroJro?Kent, Br.rcnosrcin i percorvreuAauifi,

cQopnry.nboBaHux B Arrceprarrifi Hifi po6ori.

llonoxesHf, ra Br4cHoBKH, HaBeAeHi n 4ucepraqifinifi po6ori @egopeHxa B.C., n

Aocrarnifi uipi o6rpynronaHi f,K 3 HayKoBoro, raK i s rexHi.IHoro nouxAis.

O6rpyHronanicrr orprrMaHr4x y po6ori uayxou4x rroJroxeHb, BllcHosris i pexovreHaallifi

6asyerrcr Ha uaropucranni rpu6onori.rHoro ^ra Ar4cvilutvBHoro MoAeJIIoBaHHr.) IIIo

Br4KoHaHa Ha 6azi raQegpH <Inrerponani rexnororii uauruno6yAyBaHHt iu. M.O.

Cerraxa> 3 BlrKopr{craHHf,M niAuosiAHoro rrporpaMHoro ra rexuiqHoro sa6egneqeHHs.

Pesylrraru uepenipeui uuqxoNa rrpoBe4eHHr npaKTr,IqHIlx eKcnepllMeHtin, Iuo

ni4rnepgxye o6rpynrosaHicrr HayKoBr4x rroJroxeHb, nlacnosxin i perovreuAaIlifi,

cQoprraynboBaHr4x B AucepraqifiHifi po6ori.

[ocronipHicrr pe3yJr braris AocriA?I(eH b.

,{ocronipHicrr perymrarin reoperlrqHr4x AocriAxenr ni4rnepAxyerbct

pe3ynbrararuN ni4noniAuux eKc[epuMeHr€LrrbHr.rx Aocnipl{eHb ua xaSe4pi <InrerposaHi

rexHoJrorii rr,raruzHo6y4ynannq iNr. M.O. Ceuro> B Koorepaqii s TBO (KM3OD.

Hayr<oni pe3ynbrarr4 sacrocoeaHi uia qac npoMl4cJloBoro BnpoBaAXeHHt Ha

nupo6nnqrni rpyunoMoAyJlbHIax :y6uacrux rolic na TBO (KM3O).
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HoMeHKJrarypy iucrpyuenry Anfl .rracrosoi

AocriAxeur uloAo Soplraynannx sxicuoro

[o ocuonHrrx HoBrrx HayKoBux pe3yJrrrarin Ancepraqii c.nia niAHecru HacryrHe:



- BcranoBJreHo ra orlr4caHo MareMarI,Ir{Ho B3aeMo3B'r3oK uix ercnnyaraqifiHvrMr

xapaKTeplrcrr{KaMr,r rroBepxoHb ey6vacrzx xonic i norasru4KaMr,r ixHroi qxocri. Ile

Ao3BonLIiIo nupirurarH KnroqoBy 3aAaqy cy.racnoi rexHororii o6po6xz :y6in

sa6esne.rurr4 oAHorracHo ro.ruicrr, sxicrr i eucoxy npoAyKrr4sHicrr upu o6po6qi 3K3K;

- PostuupeHo KoMrrJreKc rapauerpin, qo xapaKTepr43yrorb craH 3araproBaHux
..--

3yorllB rlcrq Jre3oBol oopooKH, po3pooJreHo Kpr,rTepll orllHKr.r lx AoBfoBlrrHocTl Ta

BI43HarreHo Aonycrravri piruri rrJracrlrrrHoi ae$opuaqii 3 Merolo sa6esne.reHH{ naAifiHocri

SynxqionyBaHHf, syiuacrux repeAaq;

- flo6y4oBaHo MareMarr.r.rHi NaoAeri nsaeNrogn'qgris rvrix sricHurur4 Ta rimricuurvru

xapaKTepr4crr4KaMrl noBepxHeBoro uapy zy6a, a raKox eKcrrepl,rMeHT€LrrbHo AoBeAeHo

ocHoeHi npnHrlr4nr4 KepyBaHHr ro.{Hicilo, xxicrro ra rrpoAyKrr{nnicrro :y6oo6po6xu

3K3K.

3naquuicrb orprrMaHrrx pe3yJrbrarin g.nr HayKrr i nparcrurlHoro BlrKoplrcraHHfl.

llpamuuHa qissicrb rroJr-f, rae y Br4Kopncrauni pe3ynbraris AocriAxeHb :

l) Ha TBO <<Kocr.suruHiscrrux 3aBoA rr4exaHi.rHoro o6raAnaHHq) (u.

KocrsnruHinra) npoQinurifi opranisaqii, rqo safiNaaerrc.f, Br4roroBJreHH.rrM ra

o6cnyronyBaHH.rrM MarrrlrH, .sri s cnoifi KoHcrpyKrlii uarorb 3arapronani rpyuuouo4ymHi

3VOIIACTI KOJIECA.

-
AU CepTarIr4HrV pO 0 OTI .

2) B HaqionanbHoMy rexnivHonay yHiuepcnreri <Xapxincsxuir uorirexHiqsHfi

incrzryr> (u. Xaprin) npn po:po6qi i nnpona4xeuui B HaBq€Lrruuir rpoqec xaSe4pu

<<Inrerpoaasi rexuororii uaruuno6yAyBaHHt inr. M. @. C eMKa)).

flosHora BlrKJraAeHHfl pe3ylnrarie Aoc.niAxeHb B ony6.nircoBaHux trpaqqx.

Pesymraru AocriAxenr ouy6nironaHi 5 HayKoBr4x npar{b, 3 Hr4x y Saxoaux

HayKoBr,rx BLrAaHH.rrx YrpaiHra - 4, y peQeparuaHifi 6a3i Scopus - 1, uayroBl4x npaqr, rxi

3acBlArryloTb anpooarllro MaTeplarflB AHcepTaIIll - ).

Y.racrr :4o6ynaua y po6orax, rqo ony6rirosaHi y cninanropcrei 3a3HaqeHa y

Ony6nironani rr,rarepianra noeHicrrc ni4o6paxarorb sNaicr lzcepraqii ra

ei4uoni4arorb BHMoraM nyHKry 8 lloprAKy rrpr4cy.{xeHHt cryrleHt AoKropa $iloco$ii ra
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cKacyBaHHt piuennx pa:onoi cueqianisonanoi nqenoi palu 3aKnaAy nHuloi ocniru,

nayronoi ycraHoBI'I npo npLIcyAXeHHq cryrreHr AoKropa Sinoco$ii, 3arBepA)r(eHoro

flocrauonoro KMV sia. 12.01.2022 p. J\b44.

OrliHrca svricry Arrceprarlifi Hoi po6orn

.{ncepraqifina po6ora @e4opeHKa B.C. cxnaplaerbcfl, ai ncryny, n'flrvr po:4inin,

nucHosriB, crrLtcKy Br4Kopr4craHHX AiKepen, 2 AoAarris.

Y ncryni o6qpyHroBaHo aKryulnbHicru reuu Auceprarlii, uora:ana iT Hayxona i

rpaKrl4tlHa qiuuicru, c$opvrynroeaHi Mera i saAa.ri gocri4xenur, qri neo6xiAno

nupiururu .qnr ii Aoc{rHeHHq, orrr4cauo gs'q3oK Ar4ceprauii 3 HayKoBkrvrpr ilraHaMr4 Ta

reMaMrz, npr.rBeAeHa anpo6aqix 4ucepraqifinoi po6orz i ny6nixauii.

y neplxoMy poegiri upoanani3oBaHo craH rexuororifi o6po6xH 3araproBaHr4x

KpyrlHoMoAynbHr4x :y6.racrux xonic, 3ocepe.qxeHo yBary Ha SopvrynanHi enoruseHrHoi

nonepxni ra o6po6qi BeJlLIKora6apuurnx [epe.qaq. Bu.asreHo, rr1o po3Br.rroK TotrHr{x

ql{croBllx upoqecin uicrx 3arapryBaHHr e KJrror{oBr4M Anr niAnrauleHH.s ix rr,rirlnocri.

Y 4pyrovry po:4ini Ar4ceprarlii no4aHo uigxia .{o noKparrleHHfl ynpanninnq .sricrrc

ft npo4yruanHicrro o6po6rIE 3araproBaHr4x KpyrHoMoAynbHux sy6vacrr.rx ronic.

Y rperrolvry po:4ini o6rpynroBaHo uiAxoAu Ao nporHo3yBaHHr crpyKrypr4 ra

rapaMerpis cHcreNI sy6oo6po6xu saraproBaHr4x xoric i: nuxoprzcraHHtrM rpu6olori.rHrax

i 4zcIanau,rBHr,rx ruo4erefi. MoAeruoeaHH{ npoqecin pi:auHx BrrrBr4Jro 3B'r3Kr4 l,rix

rlapaMerpaMI4 o6po6ru i4 craHoM uonepxni. 3anponoHoBaHo cr4creMHy MoAenb

sa6esne.reHns naAifisocri nepeAaq.

V veraeproMy pos4ini 3MoAenboBaHo B3aeMo3B'fl3Kr4 rraix napaMerpaMlr o6po6rra

ra sxicto 3arrenneHHr KpyrrHoMoAyJrbHr{x 3araproBaHr,rx KoJnc. O6ryynroBaHo nra6ip

TexHoJlori.IHoro fi naerponori.rHoro 3a6e3[e.reHHr, Br.r3HarreHo rroKa3HvrKr crary nonepxni

Ta AoBroBiuuocri, upoanari3oBaHo BrrJrHB .rracronoi o6po6xu.

y n'rror,ry po:4ini po3rnrHyro incrpyrr,reHruurbHe sa6esneqeHHr o6po6ru

3araproBaHux KpynHoMoAyJrbHrrx xonic, on:ruMisoBaHo reovrerpiro Spet, AocniAxeuo

ro.IHicm is ypaxyBaHHrM npo$irroBaHHr, a raKo)K o6rpynroBaHo e$exrunuicrr i

BrlpoBa.qxeHHr rexHoJrorii urszlri cHoro sy6 o Qp*epyBaHHq.

BucHonru Ao poe4inin ra 3a pe3yJrbraraMLr po6orz c$opvrynronani .{irro ra



siAnoniAarorr :vricry Ar.rceprarlifi Hoi po6oru.

Cnucox BI{KopI4craHI4x Axepen is 86 HafirueHynaHb AocHTb rroBHr4fi i exrroqae

eirqusHsHi ra sapy6ixni uy6niraqii.

Anoraqis nigo6paxae ocHoBHufi sN,ricr Ar4ceprarlii ra AocrarHbo rroBHo po3Kpr4Ba€

nayxoni pe3ynbrarr{ Ta rpaKrLrrrHy qinnicrr po6oru

ArcaqervriuHa go6po.recHicrr

Yci pe3ynbrarn, rri Br.rHeceHoYci pe3ynbrarn, rri BI,IHeceHo aBTopoM Ha 3axr4cr, orpnrvraHi cauocrifiHo i

rraicrsrrcs B ony6nixoBaHl{x po6orax. y po6orax, ony6nixoBaHurx y cninanropcrni,

BuKopl4craui rimru ri i4ei, noJrolr(eHHfl Ta po3paxyHxu, rxi e pe3ynbraroM oco6ucrux

HayKoBr,rx uouyrin.

llopyruenb aKaAeMiqnoi 4o6po.recuocri He Br4rBJreHo, rpo qo csiA.rHrr aHaris

uepeniprcu Allceprallii Ha nrariar. KoeSiqienr uo4i6Hopri reKcry sriAHo 3 rrporoKoJroM

aHrr4rrJrariarnoi uepenipxn A?rcepraqii Ha unarSoprui StrikePlagiarism craHoBr.rrs 6,79 o/o.

llo 4ncepraqifiuifi po6ori MoxHa spo6uru nacrynHi 3ayBalr(eHHfl:

1. V ncryni qini ra saAaqi AocriAxeHHr noAaHo Aocnrb rur4poKo. r{acrnny 3aAarr

4oqinuro 6yno 6 xonrperl43yBarr4, HarrplrKJrag,, xxi caMe rroKa3Hr,rKu sxocri oqiurororrcs i

'KI,IMH 
MCTO.IIAMH

2. HegocrarHr Aeranigaqix ercnepr4MeHr€LrrbHoI .racruHu (y rexcri aHoraqii): e

3raAKLI flpo BIaKopI{craHHf, rrpoMr4cnoBoro o6la4nann-a, oAHaK y ncryni ni4cyuri

orpnrvraHi

yrorlHeHHf, rrloAo: rr4ny nepcrarin, ruarepizurie saroroBoK, rraparraerpin pexuvrin o6po6ra,

O Aoper{Ho .{oloBHHTLr Br4KJraA r0Hrperz3oBaHuMr4 rimricHnrun

ocrimxu Bx{rrBaHHf, repvriHin Ha Krrrr€Lrrr ((BlrcoKa rounicrr>>,

-(3HarIHe 3pOCTaHHf,)) Oe3 CyrrpOBlAHr.rX ril4CJrOBr4X IIOKa3HHKIB

roqHoro cnoco6y nuvripron aHHfl, srocri uonepxui.

3. Eyno

pe3ynbTaTaMlr,

<eQexrunHicrr>>,

ycKnaAHloe o6'errunuy oqinxy Aoc{rHyrr4x pesynmarin. Haupuxra4, 3uBHaqeHHt

[pupocry ro.{Hocri a6o Aoeroei.{socri y eircorxax AaJro 6 3Mory nepeKoHnueirue

rlpoAeMoHcrpyBarLr e S emunnicrr sauporrouoBaHnx pi ureHr.

4. [orlimuo 6yro 6 AeramHine yroqHr,rrr,r ) flKvrvtvr caMe MeroAaMr4 qra aaco6aruu

sAificHlosaJlacb nepuSiraqiq NaareNaarr4qnvrx ruo4elefi, ocrilrxu napa:i 3raAyerbcq rr4rre

BI4KopI,IcraHHfl. MathCAD 6es KoHKperr4sarlii uiAxoais qv rpurepiin orliHrosauHq.



Porrpurrr Ilboro acreKry AorroMoxe Kparqe apoeyl,rirvt na1iirrricrr ra o6lpynrosaHicrr

orpr,rMaHr.rx pe3yJrbrarie.

5. ,^ftr ni4nntqenHt HayKonoi 4o6po.recFrocri Bapro 3BepHyrr4 yBary Ha rroreHrlifiHi

ooMexeHlrf, 3anpoloHoBaHoro nlAXoAy, 3oKpeMa 3€BHarrLlTU yMOBr4, 3a f,Kr4x

eQexrunnicm naeroAie Naoxe 3HrDKynarucr a6o BuHr{Kae norpe6a n ix no4urlrbruoMy

yAocKoH€lJleuui. Taxuit aHa-rrig Ao3BoJIHB 6u o6'exrusnirue oqisurra gacroconHicrr

pe3yJrbrarin y pirnux nupo6nurrytx curyaqixx.

BrasaHi ne4oriru He BTIJILIBaIoTb Ha 3aranbHy rro3r4TrrBuy oqiHry nuxosaHoi

po6oru. .{ucepraqix e aKryuIJIbHoIo i rvrae Br,rcoKy HayKoBy qiHnicrr ra rpaKrr4r{Hy

3HaqyqlcTb.
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BI,ICHOBOK

.{ncepraqifiua po6ora @e4opeHxa Bira-rris Ceprifionuua dli.qsnqeHHt

e$errunnocri npoqecin rusn.{ricHoro ry6o$pesepynanlfl. Ha ocHoBi rpu6onoriqnux i

ArdcunaruBHllx eHeprerI4qHLIX tuo4elefi>> ga csoiM sldicrol,r niAnosi.qae cueUianrnocri 131

- llpurlagHa MexaHixa. .{ucepmqir e 3aBepueHoro HayKoBo-4ocri4norc po6ororo, .flKa

posn'xlye BDKJII4By HayKoBo-[paKTI4qHy 3aAaqy, flKa rronrrae s niAsuqenni npoqecy

urnngriCroro sy6oQpe3epyBaHHt 3araproBaHr.rx KpyrrHoMoAyJrbHlrx ey6vacrzx xolic.

llo4aHa AllceprallifiHa po6ora dli4nurrleHHr e0exrunuocri npoqecie unu4xicuoro

sy6oQpesepyBaHHf, Ha ocHoBi rpu6onori.rHzx i AucurnrLrBHrrx eHeprerrarrHr4x ruo4elefi>>

(De4opeHra B.C. eiAnosiAae creqia-nrnocri 131 - dlpurna4Ha MexaHira>, ni4noni4ae

BI4MoraM Ao Al{cepraqifi na s4o6yrrt HayKoBoro cryreHr AoKropa SinocoSii, a carue

BuMoraM nyurria 6, 7, 8 i 9 flopx4xy rpHcyAXeHHr cryrreHfl AoKropa Qinoco$ii ra

cKacyBaHH.l pirueuru pa":onoi cueqiarisosaHoi s.reHoi pa1kr 3aKJraAy szqoi ocnirz,

uayrconoi ycraHoBLI rpo up?IcyAx(eHHr cryneHr AoKropa SinocoSii, 3arBepAxeHoro

flocraHonoro KMY sia 12.01.2022 p. J\b44, a s4o6ynau (De4openxo Biranifi CeprifioBr4qa

3acnyroBye rIpHcyA)KeHH.rr HayKoBoro cryrreHfl AoKropa Siloco@il ga cneqianrnicrro 131

- llpurna4na uexanira.

O$iqifiHufi onoHenr

AorIeHr raQegpu uaruuuo6yAyBaHHr,

rpaHcnopry i snaproBaHHt

HasqamHo-HayKoBrafi iHcrzryr

<Vxpaincrra iHxenepHo-rreAarori.rHa arageuir>>

XapxiacrKoro uaqionarbHoro yninepcnrery

iu. B.H. KapariHa AsroH CKOPKIH


