
OT3bIB
o Sv qzaJrbHoro orrroHeHTa Ha 4r4cceprallno HHyro p a6 ory

[IepruHeBa EsreHlar E opracoBl,Iqa

<<Jf asep Hafl Tex HoJr orrrfl Qoprvr u poBa H H r Ko M rlo H eHToB 3JreKrpo n Hofi

TexH r{ K tr krg a vropQH brx H KpH craJrJr rlqecKux M are pI{aJroB)>,

rrpeAcraBJreHHyro Ha coHcKaHI4e yuenofr crerreHul AoKTopa rexHHrrecKHX

HayK no cneqnarbHocrr4 05.27 .06 - TexHoJIorI4 x u o6opyAoBaHue p.nfl

rrpolr3BoAcrBa rronyrpoBoAHrrKoB, MarepI4zLIIoB u npu6opoB 3neKTponuofi

TCXHHKH

1. CoorBercrBue Ancceprarllru crleq[aJrbHocrn *r orpacJrn HayKIr, rro

r(oTopbrM oHa [peAcraBJreHa K 3aIrIHTe

Co4epxanne Arrcceprar\kru coorBercrByer rexHnrrecrofi orpacnl4 HayK vt

nacropry crequ€LrbHocrkr 05.27 .06 Texuor orkrs. 14 o6opy4oBaHl4e /^nfl

rpolr3BoAcrBa rronynpoBoAHr4KoB, MarepI4aIIoB kr upz6opon 3neKrpousofi

rexHr4Krr, yrBeplKAeHHoMy rrpr4Ka3ovr BAK Pecuy6turcvr Eenapycb or 12.12.2016

Jr& 313, n cneAyroqux nyHKraxpa3Aena III (o6nacrr vrcclre,,4onanzfi):
' 

r. III.3 . VIccteAoBaHr,re oJreMeHTHoro cocraBa KprrcrulrrJroB kr cJIoeB, HX

KpncrarrJrrar{ e c Ko fi crpyKTyp bI 14 MI4 Kp o crpyKryp bI ;
u. III.4 .I4ccteAoBaHkIe sneKTplarlecKI4x, MaTHHTHbIX,

renno$H3nrrecKzx csoficrB Marepz€LIIoB 14 cnoeB;

n. III.5 .VIccteAoBaHr.re B3aprMo4eficrnux MarepI{aJIoB,

ferepocTpyKTyp c 3neKrpoMarHlIrHbIM z3nyr{eHl4eM;

n. III.8. MolenprpoBaHkre, pacr{er H npoeKTr4poBaHrre rexHoJrorr,rqecKoro

o6opy4oBaHurfl., MeroAbr aHaJrLr3akr cI{HTe3a o6opyAoBaHl4fl LI ero y3noB.

2. ArcryaJrbHocrb reMbr Ar{cceprallllu

B'Ar,tccepraur{r4 rrpeAcraBJreHbr pa3pa6orxu, HanpaBJreHHbre Ha rroBbrrrreHne

KarrecrBa o6pa6orKlr rroBepxHocru anrop$noro v Kpr4craJrJruqecKoro KBapua,

MHO|OKOMTTOHeHTHOfO CIdJI|'|.r.ATHO|O CTeKJIa, ilpLIpOAHOfO Vr T4CKyCCTBeHHOfO

€LrrMa3a kr cHn)r(eHr4fl 6egsoseparHbrx rrorepb Aoporocro,f,rlero cbrpbf,.

YcrauoBJreHbr rexHoJroruqecKue oco6enHocrlr na:epnofi v repMoxr4Mr4r{ecxofi

o6pa6orKr4 yK€BaHHbrx MarepzaJroB. Tarze taccneA oBaHlafl. rBJrf, rorcr aKTyaJrbHbrMLI

Anfl orITHMr,I3a\vvr rexHonofr,rqecKrax rlpoqeccoB Sopvrr,rpoBaHl,rt KoMIroHeHToB rIpI4

rlpokI3BoAcrBe uzger'uit 3neKTpouHofi TexHHKpr, TaKr4x KaK: aKTr4BHbre oJreMeHTbr

KBapIIeBbrx pe3oHaropoB, rerrnoorBoAoB, upeo6pa3oBarelefi ynbrpa$uoneroBoro

I43nyrreHnfl.) noAnolKeK Anfl 3rrr{TaKcl,I€ulbHofo HaparrlHBaHrrfl rroJryrrpoBoAHrrKoBbrx

MoHoKpucranJruqe c Kr4x cro ds Anfl CB rl-rpaH3ncrop oB.

ofITI4rrecKHX,

IIJICHOK U



3. CreneHb HoBlr3Hbr pe3yJrbraroB A[IccepraII[H H HayqHblx

rloJrolnenufi , BI'IHocrIMbIx Ha 3aIrIrITy

Bce pe3ynbrarbr H HayrrHbre noJrolrelg.infl) BbIHocHMbIe Ha 3aIrIVTy, o6naAaror

HayrrHoit vt rtpaKTr.rqecxofi HoBLr3Hofi. K I4x rrI{cJIy cneAyer orHecrl4 cneAyrolque.

l. B rexHoJrorr{.flx o6pa6orKr.r avropQnoro KBapua paspa6oraHbl rlpoueccbl

na3epHoro ynpaBnreMoro repMopacKaJlblBaHtrfl, (fyD, na3epHblx ronI4poBKI4 u

cBapKH ugqeruir,. Pa:pa6oraHa MareMarl,IqecKafl MoAenb npoqecca IVT creKJIa,

Koropaf, Aaer Bo3Mo)KHocrb rrpor43BoALITb pacrrerbl TeMneparypHblx nolefi vr

TepMoyrrpyrr4x Harrp.flx(euuit, Bo3Hr,rKaroulux B npoqecce repMopacKaJlblBaHvrfl.

avrop$noro KBaprIa h creKJr{HHbrx rpy6or. PesyJlbrarbl MoAenI,IpoBaHHfl,

noATBep)KAeHbr sKcrrepprMeHT€LrrbHo IIpu I{cfIoJIb3oBaHI4I4 na3epHofo pl3nyqeHnfl,

1,06 MKM H 10,6 MKM rrpn yvere ero crreKrpuurbHofi ceJIeKrI4BHocru. YcraHoBJIeH

MexaHH3M 3apo)K.ueHufl kr pa3Bvrrvrfl. TpeITIHHbI B creKne rIoA Aeficrel4eM na3epHoro

r,r3nyqennfl, c yuerovr 3aBvrcLnuocrefi reuno$r43vlqecKllx csoficre anaop$nofo

KBaprIa or reMrreparypbr. BrrssreHo, rrro AByxnyrleBble na3epHble rexHoJlorkrkr

TepMopacKaJrbrBaHnfl. 14 cBapKr4 no3BoJltrror yBenl4qnrb rny6zHy rpolJlaBJleHkrfl, 14

rrpon3BoAr4TenbHocrb sa 25 oh to cpaBHeHl4ro c rpaAVIIpIoHHbIMI4 oAHonyqeBbIMI4

na3epHbrMH MeroAaMI4.

2. B npoqeccax o6pa6orKr4 Kpr4cralJrr4rrecKoro KBaprIa ycraHoBJIeHbI

3aKoHoMepHocrlr na:epHoro o6oraqennfl, KBapIIeBoro cblpbq, a I{MeHHo:

rrpeAno)KeHbr HoBbre cnoco6 v ycraHoBKa c Hcrronb3oBaHneM B Kar{ecrBe BToporo

I4crorrHnna nonzxpoMarurrecKoro H3ny{eHkrfl,. llpone4eHbl pacueru v

rroATBep)r(AeHbr 3KcrrepprMeHTzrrbHo ycnoBl4l JIyT Kpl4cr€ulrl4rrecKoro KBapIIa.

Paspa6oraHa rexHoJrorkrr, rro3BoJrflrorrlafl yBenurruTb rIpoH3BoAI4TeJIbHocrb [poqecca

H3roroBJreHlrfl aKTLrBHbrx gJreMeHToB KBapIIeBbIX pe3oHaropoB ga c.r€r yBenl4rreHnfl.

cKopocrn rro cpaBHeHlrro c MexaHr.rqecKl4Mrl MeroAaMH pe3KH s 5-7 pa3.

3. BunoJrHeHo KoMrrbrorepHoe MoAenr4poBaHue, 14 oKcrIepI4MeHT€LIIbHo

rroATBeprr(AeHbr 3aKoHoMepHocrr,r rrpoueccoB nasepnofi pe3lfl4 Kp]IcrEtrIJIoB

HcKyccrBeHHbrx Lr ilprrpoAHbrx arIMa3oB I43ny{eHI4eM 6ruxuero zn$parcpacHoro,

BprAr4Moro 14 ynbrpaSnoneroBoro Akrarra3oHoB. Haz6onblrrux sHa.{eHufi

repMoyrrpyrne Harrp,rDr eHlafl Aocrrlraror ilpz o6pa6orrce €LrMa3a JIa3epHbIM

rrcnfreHr,reM c AnrrHaMvr BoJrH 532'u 266'HM, 14 coorBercrBeHHo paBHbI 129 u 126

MfIa B cnfrae Harprxeuufi pacr,rDrenvrfl,, I40 u 145 MlIa - B cnyrae HarlpnKesuir

c>Kurr4fl. lloxasaHo, r{To HarrMeHbrrrr4e repMoyrlpyrue HarrpffKeHkrs, Aocrzrarorcs tIpH

Anr4He BoJrHbr 1,06 MKM, rrooroMy rtpoqecc Jl€l3epnofi pe3Krl npozcxoAl4r B ycnoBnflx

npeABapurelrnofi rpaSnrn3ar\ukr H AonxeH npoBoAkrrefl, c yreroM aHu3orponsofi

TerrJrorrpoBoAHocru rpa$ura 14 reMneparypnofi 3aBucnMocru rennoSIa3I4rrecKI,IX

napaMerpoB nocpeAcrBoM cKaHHpoBaHr4rI Ia nepe$oKycl,IpoBKn na3epHoro I43Jlyrelnkrfl.

H nocJrofiHoro yAaneH Hfl. Marepr4aJraronlquH ofi (4-6)' 10+ vr.



4.HucleHHbrMLr MeroAaMrr B TpexMepnofi rocraHoBKe perxeHbr gapLaLrr

TefrJrofrpoBoAHocTr4 AB)D(cnofinofi CPICTEMbI (rpa$r4T - ulrrMa3> vl

TerrJroMaccolepeHoca TpexcnolrHoH ct4creMbr (GoAoPoa - MerarrJr - €rrrMa3) c rreroM
TeMrreparypHbrx 3aBncvruocrefi rennoQl'I3lrrrecKux csoficrs vr r<oe$Sr,uIHeHToB

azQSysnu. YcraHoBJreH cyrqecrBeHHo HecrarlzouapHufi xapaKTep

paclpocTpaHeHl4r[ TenJIa u Maccbl B cHcTeMe (BoAopoA - MerarrJr - arrMa3D rrpkl

TepMoxl4Ml4rrecrofi o6pa6orxe c na3epHbrM acevcrvrpoBaHlreM. 3ro rro3BoJr.rrer
yrlpaBffTb rrpoqeccoM repMoxzMnrrecrofi o6pa6orKu npr4 co3AaHr4H HelpephrBHoro
KaHarIa repMoAnQ$ysuu B rrpoqecce $opuupoBaHr{rr rorronoruv Ha KoMrroHeHTax
BhrcoKoreMrreparypHofi TBepAoremsofi 3neKTpoH14KH crreT rlepexoAa

Kpl4cr€Irrrr,FrecKoro yrnepoAa B r€BoByro $a:y B 3oHe nasepnofi o6pa6orKu npu

cKopocruyrarrenzs,€trrMa3a (I,2 I,8)'10-10 rr/(vr2'c) c rorrHocrbro (10-30)'10{ rr,r.

llonyueHHbre B Alrccepra!.vu HoBbIe HayrrHbre pe3ynbrarbr

BbrHocnMbre Ha 3arrlr4Ty, ilp€AcraBJrrror co6ofi JrornrrecKr,r

o6ocuoBaHHyro MeroAoJrorr,rro SopvrzpoBalnkrfl, narepnofi

v IroJlo)KeHplfl,)

cBr3aHHyro vr

o6pa6omofi
KoMrroHeHToB gneKTposuofi TexHVKkI vr3 Marepn€LrroB c sHcoxofi rnepAocrbro,

Koropbre rrpvMeHeHbr B Mr4KpogneKTpoHHoM rrpolr3BoAcrBe. HoBH3Ha

KoHcrpyKTkIBHbIX 14 TexHoJloft4rrecKzx peureHufi noATBeplKAeHa [onyqeHHbrMr{

fIareHTaMLr Ha zso6pereHrlt r,I rroJre3Hble MoAenIa.

4. O6ocHoBaHHocrb u AocroBepHocrb BbrBoAoB tr peKoMeHAarlnfi,

cQopvryJrrr poBaHH brx B Arrcceprarlurr

Buno4br 14 peKoMeH4arp4kr, rrpeAcraBJleHHbre B Arrcc eprarrurkr, o6ocsoBaHhr
klcIroJIb3oBaHLIeM H3BeCTHO|O MaTeMaTI4rreCKOfO AnnapaTa: aHaJIHTI4TIeCKOe

peIIIeHI{e 3AAAl{.Il TefIJIOIIpOBOAHOCTH, B TOM TII4CJIe C I{C[IOJrb3OBaHI,IeM MeTOAa

Synrquit lpulr'a, rporpaMMHo-pe€LIII43oBaHHoro MeroAa KoHeqHbrx eJreMeHToB vr

rrrrcJIeHHbIX MeroAoB perxeHu,s cucreM AzQ$epeHrln€rrrbHhrx ypaBHenvtit.

.{ocronepHocrb pe3ynbraroB MareMarl4rrecKoro MoAenHpoBaHHr rrpoqeccoB

na3epHofo yrrpaBnseMofo TepMopacKarrbrBaHr4fl,, pe3Kr4, cBapKr{ u [onr4poBKrr
MaTepl4anoB gneKTposnofi TexHr4Kr,r rroATBepxAeHa gKcnepr4MeHTarrbHo.

Pe:ylrrarbl Aucceprar\uv ucrroJrb3yrorcr B rexHoJrorr4rx o6pa6orKr4 avrop$noro H
KpHCT€rnJIr4rIeCKOfO KBapIIa, MHO|OKOMIIOHeHTHOfO

IIp I4p OAHbTX I,I CLr HTeTr4rr e C KrrX €LrrM €13 O B .

CIIJIIIKATHO|O CTCKJIA.

5. HayrrHafl, rrpaKTlrqecKaflr 3KoHoMrrrrecKaq H corlnaJrbHafl
3HarrnMocrb pe3yJrbraroB Auccepraurn c yKa3aHHeM peKoMeHAarIHfi rro nx
[ICIIOJIb3OBAHIIIO

Hay.ruan 3HarrlrMocrb pe3ynbraroB 4rrcceprarrvrr 3aKnroqaercs. B
ronfrer..krkr HoBbrx srralauir o 3aKoHoMepHocrflx rexHoJrorzfi ninepHofi o6pa6orrcu



KBapua v iurMa3oB, TaKLrx KaK: AByXBOJTHOBbIe TeXHOJIO|HLI OoofalrleHvrfl,

KBapueBofo cbrpbr, na3epHofo ynpaBnf,eMoro TepMopacKaIIbIBaHvIfl, aMopoHoro kI

KpI,ICT€t[ILrqeCKOfO KBaprIa, TeXHOnOfI4.fl pe3KH IIpLIpOAHbIX k\ CLTHTeTHqeCKktX

€UIMa3OB l4CIIapeHLIeM MaTepuilra kI na3epHoe TepMOXI4MI4rIecKOe

Qopnroo6pason anue rroBepxHocrrr aJrMa:la. Pa^:pa6oranrt MareMarllrlecKue MoAenI,I

na3epHoro Bo3AeficrBufl, Ha yKa3aHHbIe MarepH€LIIbI c yrreroM TeMrleparypHblx

gaBvrcr4Mocrefi reunoSu3r4rrecKr4x ceoficrB Marepnarra H aHV3orponHbIX csoficrs

o6pasyroulerocfl npv 3ToM rpa$ura, ycraHoBJIeHbI oTITLIM€uIbHbIe [apaMerpbl

o6pa6orKlt. TeoperuqecKr,r o6ocuoBaHbr u gKcrrepvMeHT€ulbHo rroATBeplKAeHhI

3aKOHOMepHOCTI4 rrpoqecca pe3Kr{ aJrMa3a na3epHbrM H3JryrreHr4eM c AII,IHaMH BOJIH

266,532 u 1064'HM.
YcrauoBJIeHbI 3aKoHoMgpHocrl{' nunepHoro yrrpaBn,'IeMofo

TepMopacKaJrbrBannfl, avlop$noro KBaprIa Anfl Qororua6louoB, 3aKJlrorrarcilIerocfl B

rrpeABapr4TeJrbHoM eosAeficrBntr HarpeBa vI oxnaKAeHufl. H orHocHTeJIbHoM

rrepeMerrleHr4H na3epHofo nyrrKa 14 KBapueBofo cTeKJIa BAonb IruHIdr4

TepMopacKurrrbrBaHvrfl, B pe3ynbrare Koroporo o6pa:yercf, 3oHa ocrarorrHblx

TepMoyrrpyrr,rx HalpnKeuufi. YcraHoBJreHbI TexHoJrorr4rrecKze perKIaMbI na3epHoro

yrrpaBnfleMofo TepMopacK€urbrBaHufl, KpHcT€urJrlrqecKofo KBapIIa B pa3nI4qHbIX

HarrpaBJreHu.f,x orHocr4TeJrbHo ruaeHofi orlTl4rrecrofi ocu Rpkrcrarna,

o6ecnerrr4Baroulue SopvrupoBaHr4e repMoyrrpyrnx Harpfl)Kerruit, (30+0)'MlIa B

HarrpaBneHr4u, [apalneJrbHoM ocr4 cI4MMeTprIZ TpeTbefo IIopflAKa IIpI4 yAenbHoM

oHeproBKJraAe (0,25-0,32)' 10e fxc/ru3, a B HarrpaB rrelnkrvr, KorAa pe3

nepneHAr,rrcyJrflpeH ocz czMMerpkru rperbero nopflAKa) - (0,53-0,71)'l0e A)IdM3, vI

(0,60-0,85)'10e lxclvr' 
" 

.nyrae, ecJrr4 pe3 HaxoAHTcfl B rrnocKocrvr) rraparnemsofi

ocu crlMMerprlvr rperrero roptrAKa, rtpkr MoIrIHocrIa Jla3epHoro r43nyreHnfl. 30 Br u

cKopocTr4 na3epHofo ylpaBnqeMofo TepMopacK€uIbIBaHVs, B 3aBI4cHMocrI4 oT

HarlpaBlreH:gls, B $r4ana3oHe (5-1 7)'10-3 rr,r/c, rrro s 5-7 pa3 rlpeBocxonkrr cKopocrb

MexaHnrrecrofi pe3Klr Kpr4cr€urrr4qecKoro KBapIIa npu 3KoHoMvrr4 MarepkraJra 3a crrer

orcyrcrBvrn orxoAoB Ha (2015) %.

[parctllqecKafl 3HarrlrMocrb 3aKnloqaercfl, B ToM, rrro rexHoJIorkrfl.

o6oraq ennfl, KBaprleBoro cbrpbfl o6ecneqllBaer cHHlKeHr4e coAep)KaHutr npvuecefi

B 2,5-3,0 pa3a. Paspa6oraHHa.fl TexHoJrorr,rr n€tsepHoro yrrpaBnf,eMoro

TepMopacKaJrbrBaHufl. Kpl,rcT€urJrr4rrecKofo KBaprIa I.nfl KoMIIoHeHToB

TBepAoremsofi oneKTpoHr4Krd B rlpol43BoAcrBe KBaprleBbrx pe3oHaropoB

o6ecnequBaer yBenurreHr4e cKopocrrr pe3Kr4 B 5-7 pa3. B npoueccax Jra3epuofi

pe3KH Kpucr€rlJroB arrMa3a ycraHoBJIeHbI 3aKoHoMepHocrn, o6ycnoBJIeHHbIe

aHu3orpouuefi TerrnoBbrx cnoficrs B 3aBr4cvrMocru or nrr6opa

Kpucr€rJmorpa$zqecKux ocefi cuMMerpvrv. Iloxasauo, r{To repMoyrrpyrl4e

MlrKpoMexaHurrecKue Harrpf,)KeHnfl, BAonb ocefi cllMMerpr4v BToporo, Tperbero u
qerBeproro rropf,AKoB Bo3pacraK)T Ha 18, 45, 14 % coorBercrBeHHo, rrro

4



no3BontreT rrpofHo3r{poBaTb fIorBJreH}Ie KpHTLIqeCKI,IX MI4KpOHarrpfl}KeHuH)

Korophre rpuBoArr K pa3pyrreHr,rro kr 6essosgparHblM rlorepflM KpI4cr€uIJIoB B

TexH o JI o rLrfl x np oI,I3 B o AcrB a H3 Ie nvfi vrurp o o JI eKTp o Hrr KI,I .

3 no H oM rr rr ecKafl 3 Ha q [r Mocrb cocrol4T Bo BHeApe Hr4vr pe3ynbraroB pa6oru

Ha BeAyruux rpoMbrruJreHHbrx npe 4npr4flTvrflx: OAO fouelrcKoe IIO <Kpucr€UIJI)
- yrpaBnflrorqar KoMrraHr4r xoJrAr4Hra <<Kpucrarr-XonArrHr), OAO <<Koparu>> B

[por.r3BoAcrBe Lr3Aenr{it vts avropQnoro I4 KpktcrallJrplqecKoro KBapIIa, rpupoAHblx

H craHTerraqecKr,rx ELrrMa3oB. llpu gToM crol,IMocrb tlpoAyKr\av, Bbllryqesuoft c

t4crroJrb3oBaHlreM pe3ynbraroB Allccepra\Hvr, cocraBJlter 6olee 11 MJIH.

6enopyccKt4x py6nefi, qro rrolTBep)KAaerefl, aKTaMkI l4crroJlb3oBaHnfl, pe3ynbraroB

Ar,r cc epT a\r4r4 B rlp oMbI IrIJI eHHo crrl .

CoqnaJrbHafl 3HarrrrMocrb . pe3yJrBTaroB Al4ccepra\vm cocrouT B

rroBbrru euuvr KoHKypeHTocrroco6uocrr4 npoAyKr\vLt H gKcrloprHoro rroreHllnaJra

coorBercrByrouux 6enopyccKux rpeAnp uxtufi,. Pesynrrarbl .ql4ccep rarryrr Moryr

6urr peKoMeHAoBaHbr K HcrroJrb3oBaHllro opraHz3ar\vrflMkr, 3aHI4MaIoIrIHMI,Icf,

rrpou3BoAcrBovr cy6vruKp oHHbrx r{ HTerp €uIbHbIX MLIKp ocxeM, aKTHBHrIX sJIeMeHToB

KBaprleBbrx pe3oHaTopoB, TenJroorBoAoB l^nfl BblcoKoTeMrleparypuofi

gneKTpoHr{Kr{, TenJroorBoArrqrix ocHosaHzfi Anfl u3ryelrr4fi nrtcoKoreMrleparypHofi

oneKTposnofi TexHr{Kr{, 3ByKorrpoBoAoB aKycrooneKTpoHHblx ycrpoficrB. Kpovre

TO|O, pe3ynbTaTbl ALICCepTaIIUkI I4CrIOJIb3yrcTcfl IIpH IIoAroToBKe cleIIHaJII4cToB B

o6racrz pa4zoQvr:'krlrvI kr MI4 KpOSIeKTpOHHKI,I, rrro [OATBep)KAaeTcfl

coorBeTcTByrc IqLrM,u aKTaMLI.

6. Ony6nuKoBaHHocrb pe3yJrbraroB Arrcceprarlru B HayqHofr [erraru

flo pe3ynbraraM BIITIoJIHeHHrIX 14 npeAcraBJIeHHbIX B

raccneAoeaHrafi ony6rzKoBaHbr 76 uayuHblx rleqarHblx pa6or

MoHolpaSuu B coaBTopcrBe, 38 crarefi o6reuoru 16,5 aBTopcKI,IX lrvrcra,

coorBercrByroulzx rryHKTy 19 lloroxteHl,Ifl o rlpzcyxAeHl,Iu yrreHblx creuenefr u

rpr{cBoeler4la freHbrx gr,alr.w%r BAK, 8 crarefi s apyrux perleH3rrpyeMblx xypHaJrax,

6 crarefi B Marepr{€ilax Me)KAyHapoAHbIX xonSepeuqzfi, 22 Marepr4arla re3ucoB

AoKnaAoB Ha Me)KAyHapoAHbrx HayrrHo -TexHllrre c KV x xon S ep eHrlr,rfl x.

floryreuu 3 rrareHra Poccuficrofi Oe4eparJVH, 25 rrareHros Pecny1turcu
Benapycr.

Bce rroJrolreHufl, AracceprarJvru, BbIHocHMbre Ha 3arrIHTy, a rarcKe pa3Aenbl

Ar{cc ep r ar\krw H aBTopeS epara orp DKeHbI n ony6nuKo B aHHbrx Marepr{ aJrax.

7. CoorBercrBue oQopMJreH vfl, avcceprarlurr rpe6onauuqM BAK

O$opnureHr4e Alrcceprarrkrr4 vr aBTopeSepara coorBercrByer rpe6onaHnflM

AHcCepTar\r4^

VT3 HHX: 2

I4ncrpyKrlnur o ropf,AKe oSopna IrelnvIs. Auccepra\krr4, Ar,rcceprar\ukr B BLIAe



HayrrHofo AoKnaAa,

AHccepTauJdr4.

Anrope$epar coorBercrByer coAep)KaHl4to AnccepralluoHnofi pa6oru,

BbrBoAaM r4 noJIO)KeH'VIflIj;{l KOTOpbIe BbIHOCflTCfl, Ha 3aIIIHTy.

8. 3anaeqaHufl rr rlpeAJroll(eHrlfl rlo AIrccepraIIHH

1 . He KoppeKTHo r4crroJrb3oBaHr,re o6ogH a.rrelnvrfl. ocl4 La 6ez pacurnSpoBKu B

TeKcre rr. 3 nayuHofi HoBr{3Hbr Aplcceprar\uv. B reKcre Al4cceprarJkrr4 rracro

LrcfroJrb3yroTc.rr y3Kocne\vaJrvr3HpoBaHHble TepMI4HbM XapaKTepucTI4KV

rrpoqeccoB u Marepr4aJroB, HanprlMep, <roeSSzIII4eHT I4HreHckI BHocrI4

Harrp,alreHIafi>>, ((TepMI,IqecKat Halpy3Ka)),, ((TeMIreparypHbIe

yAenbHofi reulo€uxocrvr h rennolpoBoAHocrl4)).

roeSSuqpleHrbl

2. f llary 3 cneAoBaJro 6rr pasAennrb sa 2 rJIaBbI: orAenbHo rlo JIa3epHoMy

o6orauleHuro (ne coBceM yAar{Hoe cJloBocoueranue) KBapIIeBoro cblpbt 14

na3epHoMy ynpaBnqeMoMy repMopacKiLIIbIBaHI4ro KBapua, kr nra3epHofi ronl4poBKe

avrop$noro KBapua kr ABynyqesofi na:epnofi cBapKe uzp.etuit r43 avrop$noro

KBaprla.

3. B ruacceprarlr4r,r B rJr. 4 ner qdrxoro pa3rpaHzr{eHut Me)KAy repMurHalula

(TepMopacKiurbrBaHHe cTeKJra), (pe3Ka cTeKJIa)) kr ((na3epHoe ylpaBnfleMoe

TepMopacK€urbrBaHr,re KBaprIa). CneAos€ilo 6u ynu$nuupoBarb repMI4HoJIorI4ro,

npr6o Aarb .{dmne o[peAe Irelr'Ltfl, ecJII4 3To orAenbHble rlpoqeccbl, a He rracrHble

cnyqald oAHofo H Tofo )I(e MexaHr43Ma pa3AeneHkIfl, MaTepHiuIoB.

4. B 3arrlzruaeMoM rroJroxe*r4kt 5 kr B rJI. 5 Al4cceprar\krkr perlb u1er o6

r{ccneA oBaH:ala 3aKoHoMepHocrefi pe3KH aJrMasa na3epHblM kI3nyrIeHI4eM

ynbrpaSzoneronofi, suplrav'oir, u nnSparpacuofi o6racru crleKrpa, oAHaKo

rrpeAcraBJreHbr pe3ynbrarbr H He o6ocsoBaHbl HccneA oBanr4fl ToJIbKo [nfl rpex

Anr4H BoJrH: 266,532 r,r 1064 nnr.

5.. B Ar4cceprarJvrv Bcrperrarorcfl HeyAarrHble Bblpa)I(eHr4fl, <<KounbrorepHoe

o6ecner{eHne...)> c. 75, ((...BrroJrHe yAoBnerBopIaTeJIbHbIe oIIeHKZ...) c. 88,

<...6oree rorrHbrMr...6oree ror{Ho)) c. 90, ((... i lonyrreHo 10 cnyqaeB l.nfl

rrpoBeA eHufl. pacrreroB. . . ) c. I02, I04, 106, 107 , ((. . .roqeqHoro KacaHlzfl

MexaHr,r3Ma HaHeceHvrfl. 4eQer<ra. . .)) c. I20, ((. . .$opvrr,rpoBaHlle reMrleparyp B

3aAaHHoM Anarra3oHe...) c. 130, ((...Harlurilte cHHIKeHI{e ero [porlHocru...)) c. 157.

6. B Arrcceprawrv r43-3a MeJrKoro urpra$ra o6ogHaqennfi ocefi rpyAHo

Bocnpr4HzMarorcn  pr4cyHKH 3 .6  -  c .64 ,3 .12  -  c .67 ,3 .18a -  c .75 ,3 .24 ,3 .25  -  c .  87 ,

3.50 - c. 113,4.13 - c.160. OrcyrcrByer pacrura$poBKa o6ogHaqeuufi  ppm laac.77

u Sopuyne 4.2sac. 166, c.231, ra6r. 5.3 - Her ccbIJIKI4 sa e€ AaHHbIe B reKcre.

7 . He KoppeKTHo o6osHarrarb oAHr4 r,r re x(e napaMerpbr pa3Hbrvru 6yrBaMI4:

V cKopocrb orHocureJrbHoro, [epeMelrleHr4fl, c. 6, Ho gror )Ke [apaMerp

aBTope$epara Alacceprar\krvr 14 ny6nuxa\uit ilo reMe



o6ogHar reH KaK v  Ha c .  7 I ,91 ,93 ,  109,  I2 I ,  I27 ,  I29 ,  143,  I47 . l lapavrerp

reMnepurypa Ha rpaSlrKax o6osHaqeH KaK T,K, (c.94 puc. 3.32, c. 116 puc.3.52,

c .  124pnc .3 .56 ,  c .  137  -  139  pv rc .3 .7 l  - 3 .73 ,  c .  143 ,144 ra6 t  3 .19  -3 .21 ) ,  Ho  Ha

pkrc.3.66 - 3.69, c. 134 - 136, c.229 reMrrepurypa - t,oC (n rercre 14 Ha KpI4BIIX

saBuctmocre f i  / ,  c  -  BpeM. l ,  c .  64  -  66 ,9 I ,92 ,94  -97 ,125,  126,  155,  16 I ,168 -

170), a Ha c. 165 cr4MBoJr 7 o6ogHarraer IrepI4oA , HZ c. 187 ra6t. 5.1 - T, o .

3aMe.raHwfl, He 3arparuBaror 3aIrII4IrIaeMbIX nono)Kelg'uit kr BbIBoAoB,

rrpeAcraBJreHHbIX B Azccepraqir4vr, H He cHu)Karor uayvHofi, ilpaKTl{uecrofi,
g Ko HoMr4rrec Ko fi n c oqn €LrrbHo it gHa.rull o crefi rt onyq e HHbIX p e3ynbraro B .

9. CoorBercrBl{e HayrrHofi rcnanuQHKaIIHH

crerreHr\ H Koropyrc oH rIpeTeHAyeT

a a v

COI,ICKATEJIq YTIEHOI,I

llo coeoKynHocrr,r ilpeAcraBneHHblx AocroBepHbIX vr Hayrrso o6ocHoBaHHbIX

pe3ynbraroB, rroATBep)KAeHHbrx HayrrHbrMkI ny6nnra\vrflMkr B )KypHarax BblcoKoro

HayrrHofo ypoBHfl r{ MaTepvuraMr4 AoKnaAoB rro reMe Allccepralll4vr Ha HayqHbIX

r<oHSepeHrlnrx ) krcrroJrb3oBaHHblx MeroAoB plccneA oBa:nkrfl. H aAeKBarsofi

r4HTep[peTaurll{ [onyqeHHbrx pe3ynbTaToB, MO)KHO CAenaTb BbIBOA O TOM, r{TO

coucKareJrb lllepurHeB E.B. coorBercrByer uayunofi r<nanu$r4Kar1krv AoKropa

rexHurrecKr4x HayK rro crerlr4aJrbHocrl4 05.27.06 - Texnolorl4t H o6opy4oBaHl4e

Anfl rrpor43BoAcrBa nonylpoBoAHuKoB, MarepI,IuuIoB v npu6opon oneKTpouuofi

TEXHKIKT4.

10. 3arcrroqeHne

fracceprarJvrfl, Lllepnnrena EereHla,s BopzcoBuqa flBlrfl,ercfl. 3aKoHrlesuofi

rnann$r4Kaur,ronuofi nayuuofi pa6orofi, noAroroereHnofi coI4cKareJIeM

caMocrorrenbHo (nayunufi KoHcynbraHT AoKTop rexHrlqecKl4x HayK,

upoSeccop, r{JreH-KoppecnoHAeHr HaqzoHzutrsofi aKareMnu HayK Belapycn,

rrasHrrh cneupraJr vrcr rro HayKe HayrrHo-TexHrlrlecKoro ylpaBn eHwfl, OAO

d4HTE|PAJI)) - yrpaBnflroilIar KoMrranvrn xonAI,IHra <ZHTE|PAJb EvreJIbf,HoB

B.A.), Koropa.s coAep)Kr4T HoBbre HayrrHo-o6ocuoBaHHble pe3ynbrarbl,

coBoKyfrHocTb KoTopbrx flBrrfleTcfl, cyuIecTBeHHbIM BKnaAoM B pa3BvrTlde

rexHoJrorufi vr o6opy4 oBa:etkrs, p.nfl rIpoI43BoAcrBa upu6opon oneKrpouuofi

TexHHKh, v coorBercrByer rpe6onaHvIflv' rtyuxra 2I llonoxeHvrfl, o tlpucy)K4eHvrr4

yqeHbrx crerreH efi, u [pr4cBo elanvr yrreHblx geaHzfi . C o4ep)KaHl4e AI4c ceprallno Hnofi

pa6orrr noJrHocrbro coorBercrByer orpacnu TexHLIr{ecKI4x HayK Iro npo$unro

crerluurrbHocrr,r 05 .27 .06 Texnor orktfl. Lr o6opy4oBaHne Anfl rIpoH3BoAcrBa

nonylpoBoAHuKoB, Marepu€LrroB u npvt6opoB oneKTpouuofi TexHI4KH.



Cqur&o, qro IIIepruHeB EsreHrafi EopucoBrarr 3acnyx{r{Baer rrpucy)K Aelnlafl.
yreuofi crerreHr,r AoKTopa rexHurrecKllx HayK rlo cneqplaJrbHocrrl 05.27 .06

Texsolorr4fl u o6opyAoBaHvre p^ns, [porl3BoAcrBa nonynpoBoAHnKoB, MarepI,I€uIoB

u npu6opoB gneKTpoHsofi TexHktKvr 3a pelxeHl{e aKTyanbHbrx HayrrHo-TexHrlrrecKl{x

vr [pr.rKnaAHbrx 3aAaq rro pazpa6orKe HoBbIX MeroAoB rIpI4MeHeHus. na3epHoro

H3nyqe:nufl, rrpr4 co3AaHr,ru KoMrroHeHToB gJIeKTpoHHofi rexnnKkr H3 MarepuanoB c

BbrcoKofi rnep4ocrbro, BKmoqarcrrlux :
- pa3pa6orry QeHorueHoJrorr{.{ecxofi MoAenr4 na3epHoro yrrpaBnf,eMoro

TepMopacK€LrrbrBaHtrfl, avropSnoro KBapIIa B ruuefiuofi rlocraHoBKe 3a4a'.rvr

TepMoy[pyrocru, orrrlchrBaroulefi AByxnfreBoe nos4eficrBlae ABl,IlryIr1uMrz'cfl.
na3epHbrMr{ [yrrKaMH: oJrJrr{rrruqecrofi Sopnru c uyrenofi IaHTeHcI4BHocrbro B

rIeHTpe r4 [rrKoM c fayccoBbrM paQ[peAenelrr4eM HHTeHcnBHocTV npkr ycnoBrrflx

cr4MMeTpr4rrHoro u acr,rMMeTpr{rlHofo HarpeBa TpaeKTopvvr nyqa na3epHofo

rrcnyqeHkrs, c Anr,rHaMLr BoJrH 10,6 MKM vr 1,06 MKM coorBercrBeHHo, c yrleroM

o6reu gof o rlofn orq elnkrfl. LI TerrJIo or 4arrkr c rI o B epxH ocrl,I ;
- sKCnepr4MeHT€rrrbHo ycTaHoBJreHHbre pe)Kr4Mbr n€BepHofo ynpaBnfleMofo

TepMopacK€LrrbrBaH[fl Kpr{cTanJrr4rrecKofo KBapqa HerrpepbIBHbrM na3epHblM

Lr3nyrreHkreM c 4rurHofi BoJrHbr 10,6 MKM, MolrlHocrbro (2540) Bt, cKopocrbro

orHocraTeJrbHoro nepeMerrleHr,rfl nyrla (5-l 7)'rc-3 v^lc, TepMoyrrpyruMkl

HarrpDK e:nvrfl.vrkr (3 ,04,0)' 1 07 fIa, o6ecnerrl4Barorlue roBbrrrreHlre cKopocrl4

pa3AeneHvrfl, MarepuaJra B 5-7 pa3 H ero 3KoHoMkrK) Ao (2015) % 3a crrer

cHrDKeHHfl oTXoAol;
- BbrrBJreHHyro 3aKoHoMepHocrb rrpoqecca rasepnofi pe3Kra Kpr4cr€tlJloB

€urM€Ba, 3aKJrloqarcqyrocf, B yrrere aHr43orporrnu rerrJroBbrx cBoficre Kpr4cruuIJIoB

3a cqer o6pasoBantrfl, c.fioq rpa$zra H ycraHoBJreHHV pasrtuuuit B BeJruIquHax

MaKcr4MaJrbHbrx Harrp,rrlKeruuit, SopvrupyeMblx rlpla o6pa6orre B4onb pa3nl4rrHblx

ocefi cr,rMMerpkru or 8 lo 42 oA, B pe3ynbrare r{ero rrpeAno)KeHo ocyqecrBJltrb

Ar{Q$ep.eHrlr4poBaHHbrfi narpen, o6ecrlerrklBalox\vir SopvrupoBaHze repMoyrlpyrl4x

Harrpflxenuit HH)Ke rrpeAena rporrHocrr4 B Kax{AoM HanpaBneHuv1,
- rrpeAnorxeHHyro HecraurroHapHyro rpexMepHyro HeJrrrHefiHyto

MareMarr,rqecKyro Mo4enb rasepuofi pe3Klr Kplrcr€r[JroB €LrrMa3a B

KBa3r,rHerrpephrBHoM pexkrMe pa6oru c 4rIaHofi BoJrHbr 1064 HM 14 .racrorofi

cneAoBalaufl, HM[ynbcoB 3-7 rfq nocpeAcrBoM cKaHHp oBanvrfl, vI

nepe$oKycrdpoBKu na3epHoro H3nyqelnns. v uocrofiHoro y4aneHufl MarepuaJra c

yqeroM ero reMneparypHhrx 3aBncvluocrefi ) aHvr3orpolHbrx csoficrs

o 6pa":yroqero cfl B rrpoqec c e n os4efi crBvrfl, Lr3nyrre Hufl, rpaQura;
- ycraHoBJreHHbre 3aKoHoMepHocrla pe3Kr4 urrrMa3a ynbrpa$zoneroBbrM,

BLIALIMrIM t4 uH$parpacHblM na3epHblM H3JIfreHZeM c AnLrHaMrr BoJrH 266, 532 u

1064 HM, Koropbre 3aKJrroqarorc.r B ToM, r{To rrpu 3Heprur4 krMrryJrbca (1,5-2,0)'10-'

[N n cnyrae n€BepHoro I43JIfreHHr c AnI,IHofi norust 266 HM rrpor4cxoAr4T yA€rrreHue
8



MarepHaJra B 3OHe na3epHofo Bo3AeficrBvIfl'

rrofnolqeHvIfl, I43JrrreHnfl. B IOBepXHOCTHOM

xapaKTepa IIofnoIIIeHuf, n€BepHofo H3Jrrre}Iufl'

6es HaJruqktfl. cKoJIoB 3a crrer

cJloe, B orrurll4e or o6teuuoro

c AILIHaMI4 BoJIH 532 u 1064 HM, rITo

Bbr3brBaer H3MeHeHr,re froKa:lareJrf, rIpenoMJIeHV.fl u geQorycllpoBKy I{3nfreH[fl' c

o6pasoBaHl{eM rpaQ uua3l4poBaHHoro cno-l ;
- rrpeAnolKeHHyro HecTarIVoHapHyIo TpexMepHylo HeJIIIHeI4HyIO

MATEMATHIIECKYIO MOAENb TEIIJIOMACCOfICPEHOCA B CLICTEME (BOAOPOA - METAIIJI _

€urMa3), yrruTbrBarcrqyro reMrreparypHhle saBncvIMocrrl reulo$H3rlqecKktx csofrcrs

vr roe$SnqpleHroB AuQ$ysuvt rIPH sogAetrcrBvrv Ha [oBepxHocrb Merallna

yrrpaBntrb rlpoqeccoM TepMoxl{MurrecxofiJI€BepHbIM rr3JIyrIeHueM, qro rro3BoJII4iIO

o6pa6orKr4 rrprd co3rartvtv HerrpepbrBHoro KaHarra repMoAIa$Sysuu B rlpoqecce

SopnrnpoBaHzfl TorroJlorvtu Ha KoMrIoHeHTax BblcoKoreMrleparypnofi

sneKTpoHI{KI4.

O$zquzulruufi orrIoHeHT,

AoKTop rexHLIqecKI{x HayK, npo$eccop,

3aBeAyroull4fi la6oparopuefr

Mr4KpO- I{ HaHOCeHCOpVIKVI

focy4apcrBeHHoro

H ayqH o - rp o I43 B oA CTB e H HO f O

o6reAu HeHufl. << Onrura, orrrogneKTpoHzKa

I4 n€l3epH.Afl. TeXHI'IKa) H.VI. Myxypon/r'4
/f0 (,9112?2,
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