
Braryrc oQiqifiuoro orIoHeHTa

AoKTopa rexui.rHux HayK, npo$ecopa, sani4yraua xaSe4pLT KoMr'rorepHoro
MoДeЛЮ BaHHЯ Ta lHTerpoBaHИ x TcxHoЛO「lИ 06po6КИ TИcKOM

HaqionanbHoro rexniqnoro yuinepcurery <Xapxiecmufi uonirexniqHzfi incrutyr>
Ilyxni6a B iranis JleoniAonn.Ia

Ha Alr cepraqifi ny p o 6 ory flanon a B onoArair,trap a B or oAIiIMr{p oBurla

《yДOCKOHaЛ eHHЯ TexHoЛ o「 lЧHOFO ΠpOЦecy po3KOЧyBaHHЯ  KOHycHИ x BTy」IoK

cxi$racfl{ru 6ofir<ou)), rroAaHy ua s4o6ymfl HayKoBoro cryrleH.f, AoKropa Sinoco$ii s

ranysi 3HaHb 13 "Mexani.rHa inNenepix" ga cneqianruictro l32 "MatepianoauancrBo".

L. Anrya.rrrHicrr reMlr Al{cepraqifi soi po6oru.
3Naenruenns eHepro3€rrrexnocri Yxpainu BI{Marae s6imureHHs uoryNnocrefi

aroMHrdx eJreKTpocrauqifi, qo uorpe6ye s6ilrueHns uoryxuocrefi Ta rinrrocri
eHeprerraqur/rx ycraHoBoK, a raKox sanainy icuylourax pearropiu, B ,KLtx saxinuyerrcx
reprvrinu ercculyaraqii. Einrru roro, e aKTyiIrIbHa upo6neua uiAeulqeuHr 6esnexrE

pearropin aroMutrx eneKTpocmnqifi sri e Ayxe HaBaHTaxeHI4MlI ra siAuosi4alrnuuu
eJreMeHTaMu. ,,{erali pearropa [parlrcrcTb npl4 BI{coKI,Ix rl{cKax, TeMrleparypax ra B

yMoBax pauiaqifinoi rcoposii. Tovry npo6reua uiAsI,Iu{eHHfl MexaHi.rHrx BJlacruBoctefi,

3Hr4xeHHr BHTpar Merarry fi eueprii npl{ Bl4rorosreHi KoHycHLrx BTynoK pearropin na

6asi suropr4craHH, HoBLrx ouepaqifi KyBaHH.rr uycrorirux 3aroroBoK 3 6yprou uae

BaxJruBe HayKoBo-[paKTu.rrHe 3HarreHH-rI, ToMy npeAcraBJleHa po6ora e, 6es cynaniny,

aKTyarrbHolo.

2.3etssorc po6oru 3 HayKoBI{MI{ [porpaMaluu, TeMaMIr, rIJraHaMIr.

Tevra 4ncepraqii B.B. flanosa uosHicfto siAnoeiAae HayKoBoNry HarpflMy

raQe4pn <O6po6ra Meraris rlrcKoM)) HayKoBoMy HarrprMy <Marepiano3HaBcrBo).

,{racepraqis nuxonasa B Mexax HayKoBo-locriluifi po6ori 0120U101973 <Poapo6ra ta
AocriAxenn.s HoBoro rexHoJroriqnoro [pouecy BHroroBJIeHH, IIimHoKoBaHLrx

cxiA.racrux o6r.{afioK peaKropHr.rx 6norcis AEC) s sKifi sgo6ynau rpufiMaB flacrb flK
BuKoHaBeub Ha uocaAi Saxinqr 3 xareropii, rxa BI{KoHyBaIIacb 3 2020 no 2022 pix.

3。 HayК oBa HoBИ 3Ha OД epЖaHИx pe3yЛЬTaTIB。

'aTiB, oTpИ MaHИx B ДИcepTaЦ iЙHiЙ po6oTi, ⅡoЛЯ「
ac BHayKOBa HOBИ 3Ha pe3yЛЬT

HacTyrrHoMy:
1)P03p06Л cHa HoBa KOHЦ eⅡЦiЯ ΠpoeKTyBaHHЯ  TcxHOЛ O「iЧHИX ΠpoЦeciB KyBaHHЯ

KpynHora6apurnrrx KoHycHux BTyJroK, f,Ka ,qo3BoJluJra 3HH3HTI,I Bvrrparu Merarly ra
sa6esue.rurr,r yrBopeHHf, crrpr,r.srrprsoi nnyrpiruuroi 6yaou4 roroBoro nupo6y.

2) Bcrauonteui 3arrexHocri sN,riHeHux $opuvr ra rimxiuri oqinru HanpyxeHo-

4e$opuonaHoro crany KoHycHrlrx BTynoK rlppl po3Kouynauui cxiAqacrurvr incrpyrvreHToM

An, pisunx cuisniAHorrreHb aiavrerpin 3aroroBKr4 ra peNuuir 4e$oprr,rynaHnfl., uo
Ao3BoJruJro pospo6urn peKoMeHAaqii s incrpyueHry ir rexHoJIori.IHLIx uapauerpie
p03К OЧyBaHHЯ  ДЛЯ BИ

「
OTOBЛeHHЯ KOHycHИ x BTyЛ oК 3aДaHИx po3MlplB.

3) Bcrauonnena MareMarlrqHa MoAeJrb ra eaKoHol\aipHocri SopvrosrtinenHs
3arOTOBKИ  BiД BeЛИЧИHИ  o6TИcKaHHЯ Ta cⅡoco6y po3КOЧyBaHHЯ, ДЛЯ BИ3HaЧ eHHЯ



4iarraerpin srxiAHoi cxi4vacroi garotosKu B 3€LrlexHocri sil cninsiAuolueHb poslraipin

4erani, xxi,qosnorrkrlrkr BcraHoBurn posnaipu uycrorinoi garoroeKu .4o 4e{opuaqii.
4) Bcranoueui rinrrciuri oqinr<u roerarHoi svriuu HAC KoHycHux BrynoK B

3arrexHocri sia Br{coru ycryly ra BurBJrena ne6e3[errHa 3oHa, e fldfi yrBoproerbc.rl
3aTZCK MiЖ  фЛaHЦCM Ta ycTyHoM Ta BcTaHoBЛ eHo oΠ TИMa」IЬHИИ KyT cxlД ЧacToro

repexoAy.
5) Bcranonneno BrrJrr4B cuoco6y po3KoqyBalufl, KoHycHr.rx BTyJIoK Ha 6asoei

rroKa3HuK[ Nrexani.ruvrxBracrunocrefi geranefi, ulo Ao3BoJrLTJro oqiuurra sxicrr Aeranefi,
xri 6y4yrb Br4roroB rrflTtrcfl. 3a HoBoIo rexnonoriero.

4. HayrcoBe ra [paKTuqHe 3HarreHHq.
Hayroni ,qocrrHeHHfl 3a po6ororo MarcTb AJrf, HayKrr i nparuurz

pe3ynbTaTr{:

1) 3aupouoHoBaHa rcorueuqix pospo6xr.r rexHonori.rHux upoqecin aeSopuynaHnfl.
KpylHora6apurruvx KoHycHrlrx BTyJIoK Mae qiunicm rLrM, ruo sa6esueqflrr sruiny
HarrpyxeHo-4e$opuoBaHoro craHy (HAC) rroKoBKr{ Ha ni4rvriny ni4 posxotryBaHHfl

KoHycHr{x BTyJroK 6es 6yprin ra Ao3Bonl{rb uapo6raru [oKoBKI,I 3 BI4coKITMI{

MexaniqHuruu BJracrr.rBocrtrMu, Iqo e AJIfl reopii o6po6xra rI{cKoM BaxJI}IBI{M
pe3ynbTaToM.

2) 3aneNnocri Qoprvroarraiuenns ra rimricsi oqinru HIC ronycuoi 3aroroBrr{
uprr po3KouynanHi cxiA.racruvr 4eSoprrayB€trIbHLIM iHcrpyrvreHToM Marorb Ilinnicm ruu,
rrlo Ao3BoJr.f,Tb BcraHoBJrroBar[ srrxiruri posnripu 3aroroBKu ra He 6ytu siloNai paniure i
6ynyru BaroMr{Mr{ poepo6xarrar Ans. po3B}rrKy reopii OMT.

3) 3anexnocri ililfl BcraHoBJIeHHf, posuipin rouycuoi rroKoBKrr nig poslvripin
gerani Marorb rlinnicru TLrM, rrlo Ao3Bonrrb o6paru rexHonoliuui naparraerpra KyBaHH.f,

ne 6ylu nigoui pauiue ra 6y4yrr qinnuu 4opo6rou An{ reopii upoqecir xyeaunr
KOHyCHLIX BTyJIOK.

4) Kiirrricui oqiurr{ rroerarrHoi sMiHz HAC nouycuoi BryJrKr,r Marorb qinuicru
Tr{M, rrlo Ao3BoJr.f,Tb BcraHoBr,rrr{ ue6esneuny 3oHy Nrfl, rrorrepeAxeHH.f,

cKJraAKoyrBopeHHf rrplr po3Ko.rynauui, Ao3BoJrr{rb 3MeHrrruru niAcororc 6paxy ra 6yge
KOpr.rcHr{M HayKoBlrM ui4qpynrxM Anfl [poeKryBaHHfl HoBr4x TexHoJrori.rHux upoqecis
ge$opNayeaHHf,.

5) Easoni rroKa3Hr4Krl .aKocri uicrs po3KonyBaHH.fl KorrycHlrx BTyJroK Marorb
qisnicrr rr{M, rIIo ni4rnep4mr repecyBaHHf, ruaxpouororin rrpu nol,r6inosaHoMy

ae$opvrynauui, uto 6yle BaroMLrM:4o6yrroM Arr.f, reopii OMT.
6) Pexol.renAarlii Ta MeroAHKr{ p.;-i,fl. npoeKTyBaHnfl HoBoro rexHoJrori.rHoro

[poqecy ra ocHarqeHH.f, AJr.f, po3KoqyBaHHfl KoHycHHx BTynoK Marorb qinnicrr ruM, ulo
Ao3Boirrrb Br{roroBJrf,Tr{ Bucotto.sKicui rconycni BryJrKr{ pearropin ra 6y4yrr qinnnuu
Hanpar{roBaHHflMrl 4nx reopii OMT.

flpaxruuna r{inuicrr pesymrarin po6oru ronf,rae y ui4nurqeni Mexanl.ruux
BJracrr{Bocrefi ra 6esuercu po6orz peaxropin, a raKox suuxeuui Br{Tpar Merarry Ta

eueprii ua ix nupo6uuqrno.
Pesymratrr AocriANenus

TaKl ЦlHHl

lcHyЮЧИMИ aHa」IoraMИ :

:eHH, Malorb uacryuni [epeBan4 Br.rroroBJreuoi npo4yrqii na4
1. Biaovri cuoco6u Ae$opuyBaHHfl cxiA.Iacux o6IE.{afior



[epeA6aqarorb 3aKpr{BaHHr HarycKaMu Merarry Ha rrepexoAax Aer€IrIi. {i nepexo4u
orpuMyrorbc.s rroAilrrbrrroro vrexaniqnoro o6po6xoro. B pe3ynbrari nia6ysaerbcfl.
uepepisauHfl BoJroKoH crpyKTypr{ Merarry, u{o 3Hr.rxye BToMHy rriqnicm 3a3HaqeHux

Aeralefi. Kpiu r{boro, qe npra3BoIr.rrb Ao g6inrrueHHs Br{Tpar Merany rrp]I MexaHi.IHifi

o6po6qi. 3auponononarlnfi y po6ori cuoci6 aeSopuyBauH.fl, nepe46auae BuroroBrleHHfl
3aroroBoK rro KoHTypy 4erani, Iqo Ao3BonuJIo crBoprzTl{ crrpl{llTJlrrBy rnyrpirunro
BoJroKHLrcry 6y4ony, crrpLrflTnnny auisorpouiro Naexaui.rHllx BJlacrrrnocrefi Ta BrrcoKy

upopo6ry crpyKTyplr Merarry, u1o uiAnurqurr
ranrenqiarbHoMy ra pa4ianbHoMy Haup-aMKax Ha

cuoci6 Ae&oprvryBaHH.fl 3Hr{3r{B Brrrparr Merarry Ha 15...25 yo, sri uon'sgani si
3MeHrueHH.rrM Hanycnin na rrrexaniuny o6po6xy. 2. Ha ni4vriny siA 6a3osax cuoco6is

4eSopvryralnfl, o6u.rafior, rrci BlrroroBJr{rorbc.f, si 3uaqHoro rimxicto ouepaqifi
yuinepcanbuuM iucrpyrvreHToM s 6aratopa3oBuM ni4irpiranHflM MacI{BHLIx 3aroroBoK,
HoBИЙ cΠoci6 ДeфopMyBaHHЯ  Дo3BOЛИB 3MeHШ ИM КlЛЬKlCTЬ BИTpaT ΠpИpoДHoro「 a3y

【MaTepiaЛ y ДИcepTaЦiiiy HayКoBИx Πy6Л iКaЦ iЯx。5。 ⅡoBHoTa BИКЛaДeHHf

OcnosHi uayxoni pe3ynbrarlr Ar,rceprarlii ouy6nir<oBaHo y 12 :r'ayrcoBltx crarrrx
uonnicrro niao6paNeni ocHosni pesynrrarr{ Ar{cepraqii, 3 H}rx 9 crarefi y HayKoB}Ix

фaXOBИX BИДaHHtt yKpalHИ  Ta l cTaTrl y HayKOBИX ΠepiOДИЧHИx BИДaHHtt iHII】Ⅸ

AepxaB; 2 crarti y BrdAaHHtx, mi BxoAflTb go tuiNuapoAHlrrx HayroMerpu.Iuux 6a3.

Ouy6niroBauo 8 reg Aonori,(efi. Orpnvrar.o 2 rrareHrr{ Ha Koprcny MoAeJIb Yrcpaiura.

6. Cryuinr o6rpyHToBaHocri nayrconux rloJroxeHb.
3aupouonoBaHa xouqenqir pospo6Kr4 TexHorori.rHr.rx upoqecin 4eSoprraynaHHt

KpyuHora1apvnruux KouycHr{x BTyJroK, sKa Ao3BoJrr4Jra nzpo6nrru rroKoBKI4 3 BLIcoKLIMLI

MexaHlЧHИMИ BIaCTИBocTЯMИ,06rpyHToBaHa KOMΠ ЛeKCOM TeopeTИ ЧHИx,Лa6opaTopHИ x

Ta rrpoM[cnoBr{x Aocni,{xeur ra eKcrrepr{Meurin 3aneNnocri $opvrosvrinenns ra
ximxiuri oqiuxn HAC ronycuoi 3aroroBKr rpr post<ouynanni cxiA.Iacrula

aesoprwyrzurbHuM iHcrpyrueHroM, xr<i Ao3Bon.f,rb BcraHoBJrroBarl{ nuxiAui posuripn

3aroroBKt4 Ta He 6ytu eiloN,ri paniure 6ytu BcraHoBJreni na ocHosi BI{KopI{craHHf,

cf{acHoro Mero,ua cxiu.{eHr,rx eJreMeHrin, xxufi 3 BLrcoKLrM cryrleHeM Aocroripnocri
MoAenroe upoqecr Sopruosruineuns ra 6ytu uepenipeui er<cuepI{MeHTuIIIbHo Ha

cBr.rHrleBr{x ra crzrrreBHx MoAeJr.rx. Kinrxiclri oqinru noeTa[Hoi guiuu HIC ronycuoi"
BTyJTKLT rqo Ao3BoJrflTb BcraHoBlrrr{ ue6esueuuy 3oHy prr'fl, rrorrepeAxeHH.fl

cKJraAKoyrBopeHH.fl flpu po3KoqyBaHHi, Ao3BoJrHTb 3MeHrrr[Tlr niAcorox 6parcy

ΠepeBlpeHl MaKpOcTpyKTypHИ MИ ДocЛ lДЖ eHⅡЯMИ Ha CTa」 IcBИX 3pa3KaX,Я K1 6yJIИ

upogeQopMosaHi y raprqorray craui. Perouenaaqii ra MeroAr{K}r AJI.r rpoeKryBaHH.f,

HOBOTO Texrrpoqe0y Ta OCHarrIeHHfl Mfl pO3KOrryBaHHfl KOTIyCHI4X BTyJIOK, IIIO AO3BOJIf,Tb

BuroroBJr.rrrr{ B}rcoKoxricsi xonyuri BTynKI,I peaxropin,6ytru uepenipeni y uporrrr,rcJloB}Ix

yMoBax ua IIpAT <Eneprouaucrellcrttrlb).

N{exani.{Hi sracrunocri aupo6ie y
10 ... 20 Yo, a TaKox 3arlpolloHonanuft

An.rr HafpBaHb

ae$oprvrynaHHfl
ouepaqifi.

6araroroHHrax 3aroroBoK Ha

Ha 10...15% 3a paxyHoK
20...30 %o ra 3H}I3LIrI,I rpy,Uovricrnicrr
3MeHrueHHfl rimrocri TexHoJIori.IHLrx
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6. Cryuinr o6rpyHToBaHocri nayrconux rloJroxeHb.
3aupouonoBaHa xouqenqir pospo6Kr4 TexHorori.rHr.rx upoqecin 4eSoprraynaHHt

KpyuHora1apvnruux KouycHr{x BTyJroK, sKa Ao3BoJrr4Jra nzpo6nrru rroKoBKI4 3 BLIcoKLIMLI

MexaHlЧHИMИ BIaCTИBocTЯMИ,06rpyHToBaHa KOMΠ ЛeKCOM TeopeTИ ЧHИx,Лa6opaTopHИ x

Ta rrpoM[cnoBr{x Aocni,{xeur ra eKcrrepr{Meurin 3aneNnocri $opvrosvrinenns ra
ximxiuri oqiuxn HAC ronycuoi 3aroroBKr rpr post<ouynanni cxiA.Iacrula

aesoprwyrzurbHuM iHcrpyrueHroM, xr<i Ao3Bon.f,rb BcraHoBJrroBarl{ nuxiAui posuripn

3aroroBKt4 Ta He 6ytu eiloN,ri paniure 6ytu BcraHoBJreni na ocHosi BI{KopI{craHHf,

cf{acHoro Mero,ua cxiu.{eHr,rx eJreMeHrin, xxufi 3 BLrcoKLrM cryrleHeM Aocroripnocri
MoAenroe upoqecr Sopruosruineuns ra 6ytu uepenipeui er<cuepI{MeHTuIIIbHo Ha

cBr.rHrleBr{x ra crzrrreBHx MoAeJr.rx. Kinrxiclri oqinru noeTa[Hoi guiuu HIC ronycuoi"
BTyJTKLT rqo Ao3BoJrflTb BcraHoBlrrr{ ue6esueuuy 3oHy prr'fl, rrorrepeAxeHH.fl

cKJraAKoyrBopeHH.fl flpu po3KoqyBaHHi, Ao3BoJrHTb 3MeHrrr[Tlr niAcorox 6parcy

ΠepeBlpeHl MaKpOcTpyKTypHИ MИ ДocЛ lДЖ eHⅡЯMИ Ha CTa」 IcBИX 3pa3KaX,Я K1 6yJIИ

upogeQopMosaHi y raprqorray craui. Perouenaaqii ra MeroAr{K}r AJI.r rpoeKryBaHH.f,

HOBOTO Texrrpoqe0y Ta OCHarrIeHHfl Mfl pO3KOrryBaHHfl KOTIyCHI4X BTyJIOK, IIIO AO3BOJIf,Tb

BuroroBJr.rrrr{ B}rcoKoxricsi xonyuri BTynKI,I peaxropin,6ytru uepenipeni y uporrrr,rcJloB}Ix

yMoBax ua IIpAT <Eneprouaucrellcrttrlb).

N{exani.{Hi sracrunocri aupo6ie y
10 ... 20 Yo, a TaKox 3arlpolloHonanuft

An.rr HafpBaHb

ae$oprvrynaHHfl
ouepaqifi.

6araroroHHrax 3aroroBoK Ha

Ha 10...15% 3a paxyHoK
20...30 %o ra 3H}I3LIrI,I rpy,Uovricrnicrr
3MeHrueHHfl rimrocri TexHoJIori.IHLrx
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5. B po6oti ue AocniAxeHo BTJII4B roe$iqieura reprf, Ha rpoqec $oprrosiraiHenn.a.
6. Ha rpa$irax uopinnxnnx ronyurocri MoAenroBalufl MeroAoM crinqenrax

eneuenrin i ercuepuMeHTitrlbHrx AocriAxeHb He BKa3aHufi 4onipuzfi inrepnal.
7. Hu Moxe BzKop?IcroByBarr{c.f, 3anporonosaHuft y po6ori cnoci6 po3KorryBaHH.rr

AJIfl BLIroroBrIeHH.f, KoHycHlIx pacrpy6in s qunin4pkrrmr{Mpr 4inxnraull uo rparx?

9. 3ara.rrrurafi sucHoBorc.

flnceptaqifiua po6ora flanona BoroArMr,rpa BoroAnnrr{poBr4qa <<YAoclcouarreHHrr

TexHoJloriqHoro [poqecy po3KorryBaHH.fl KoHycHr.rx BTyJroK cx|4uacuarra 6ofir<otvr), sKa
rIoAaHa Ao 3axl{cry y CueqianigoBaHy BqeHy paAy Ha s4o6yrrx HayKoBoro cryrreH.fl

,qoKropa $iroco$ii s rarysi gnanr 13 "Mexani.rHa iuNenepir" sa cneqiarnnicrro 132

"Marepiaro3HaBcrBo", 3a cBoelo aKTyarlbHictto, HayKoBo-TeoperLIrIHlIM piaHeu,
o6rpynronauicuo ocnoBHux rroJroxeHb, orpuMaHrlMu pe3ynbraraMz ra ix rrpaKTuqHraM
3HaqeHH{tvt uosHicrro eiAuoni4ae BprMoraM HaKasy MOH Yr<painu J\b 40 r;i!, 12 ciqHs
2017 poKy <flpo 3arBepAxeHHfl BI{Mor ,4o o{opwureHHf, ,uuceprar{ii> m llocrauoni
Ka6inery Minicrpin Yrpaiura r;it,12 ci.rHx 2022 p. J\b 44 <flpo 3arBepAXeHH.rr flopr4ry
rpucyAxeHHf, cryrleH-t AoKropa $iroco$ii ra cKacyBaHHf, piueunx paaonoi
cneqiarieosaHoi s.IeHoi pap.u 3aKJIaAy nuuloi ocnirr.r, Hayroroi ycraHoBr{ npo
rpucy,qxeHuf, cryreHf, AoKropa $inocoSii> is suiHaura, BHeceHr.rMLr sriAuo 3

Ilocranosorc KM }lb 34I sia 21.03.2022. ,{ncepraqifina po6ora 3acnyroBye Ha
rIo3IiITI'tBHy OqiUXy, A 1l aBTOp Ha IIpUCyAn{eHH{ HayKOBOTO CTyrreHfl AOKTOpa

S iroco S ii s i cneqiamuo cri t32 <<Marepial osuaB crBo )).

OQiqifiuzfi ouonenr:
ДOKTOp TexHiЧH1lx HayK,Π pOфeCOp,

sani4yaav xa$e4pu Korru' rorepHoro
MoД eЛЮ BaHHЯ Ta lHTerpoBaHИx

rexHoJrorifi o6po6rclr rr4cKoM

HaqiouanbHoro rexni.{Horo yninepczrery
<Xaprcincrrr,rfi uorirexni.rHr,rfi incruryr>

fli4unc npo$. r{yxti6a B.JI. ui4mep

flpopexrop
HaqionarbHoro rexui.rHoro

BiTa」 IiЙ ЧyXЛIБ

< Xaprin c w<utr n orl irexn i.rH Pycnan MI{IYIE}IKO


