
YTBEPntAAIO
feHepanrurrfi AupeKrop
f O (HayrrHo-npaKrr4qecrufi ueHrp
HAH Benapycr4 no
M aTep r,r an o B e A e Hr4Io )),
4 o xr o-p$lr s u x o. M ar e M arurr e c KI4 x

- . ' ; -  
_  

.  i .  . : .

HawJrrI:H

OT3bIB
o n n o H r4p yro III e r4 op raH r43 arJkr[ Ha !'Ilc cep T au r4 ro

[IepurHeBa EsreHprx BopucoBurra Ha TeMy
<<IasepHafl. rexHoJlorus QopnazpoBaHur KoMnoHeHroB oJreKrponHofi rexHr4Kvr Hs

au op Q n brx r,r Kp r4 crarr JIHrr e c Kr4x M arep r4 aJr o B >>,
lpeAcraBJleHHofi sa coHcKaHHe yueHofi crerreHn AoKTopa rexHurrecKr,rx

HayK IIo cneqr4aJrbHo QTLr
05.27.06 - Texuolorvrfl.Iz o6opyAoBaHvre Anfl npor43BoAcrBa nonyrpoBoAHuKoB,

MareprzaJroB u npu6opoB gneKTponnofi TexHr4KH u

Sxcneprvr3a Aucceprar\uvr z aBropeSepara lllepurHeBa E.E. npoBo.ur4nacb B
coorBercrBkrtr c rpe6osaHl4.flMn lloroxeHl4fl o npr4cy)KAeHr4n yrreHbrx crenesefi u
npplcBo eHuu yr{eHbIX ssauufi, yrBep)KAeHHoro Vxasou llpesu4eHra Pecny6 rvrKvr
Eenapycb or 17 .11.2004 J\q 560 (n pea. Yxa^sa llpesz4eHra Pecuy6 rvrKvr Benapycr
or 02.06.2022 J\|l 190), 14 lloroxenr4n o coBere no 3arrlure Auccepraguir.,
yrBepxAeHHoro IIocraHoBJIeHI4eM Bucuefi arrecraUzoHnofi KoMuccr4r4
Pecny6JII4Ka Eenapycr or 22.02.2005 J\b 19 (n pea. nocraHoBrreHr4.rr BAK or
19.08.2022 } , lb  2) .

CooreercrBl{e coAeptm antafl AH cceprarlu rr 3aq BreHHo fi cflerl HaJr b H ocrn
I{ OTpaCJrrr HayKrr

fracceprarJvrfl,, nocBslrleHa KoMrrJreKcHoMy peureHrto npo6JreMbr cHHrreHH,s
Tpy.qoeMKocrl4 npou3BoAcrBa Ha ocHoBe paspa6orKu vr BHeApeHvrfl. na3epHbrx
rexHoJIorHr{ecKHX rlpoqeccoB H o6opyaoBaHufl rrpr4 SoprtrupoBaHr4n KoMrroHeHroB
sneKrpossofi rexHI4Ku. PaccMorpeHbl npoueccbr na3epHofi o6pa6orxu avropSHoro
u KpHcTaJIJII4TIeCKOTO KBapUa, I4CnOJIb3yeMOfO B rrpoI43BOACTBe rrperIr43HOHHbrX

$ororua6louon, aKTHBHbIX oneMeHToB KBapueBbrx pe3oHaropoB, BaKyyMHbrx
3neKTpoHHo-Jryr{eBbrx rpy6ox. Taxxe paccMarpnBarorcfl npoqeccbr,
nporeKarolul4e |Ipa Bo3IeHQTBVrkr na3epHoro H3nyqeHvrfl, Ha HcKyccrBeHHbre vr
npupolHble aJIMa3bI, Koropbre npuMeHflrorcf, B npor43BoAcrBe uz4enufi, p'rrfl
BbICOKOTeMleparypHoH 3neKTpoHr,rKH, a raMeHHo: TeIIOOTBOIOB,
npeo6pa3oBare teit ynbrpa$r,roneroBoro H3xyqe HVfl.) frolJroxceK lnfl



3[I4TaKCpIaJIbHOfO Hapaul4BaHkIfl nonylpoBoAHr4 KOBbTX MoHOKpHCT€UIJIr4rreCKr.rX
cnoeB l^nfl CBH-rpaH3HcropoB, onrl4rrecKI4x oKoH rnfl Hcror{Hr4KoB MorrJHoro
I43nyqeHufl,. Kpoue Toro, [pelcraBJleHbr vrccneAoB aH4fl, na3epHbrx
TepMoxHMI4rIecKI4x peaxqzft AIrfl [peqll3vouuofi rr,ro4raQvrqarJ42r rroBepxHocrr4
anMa3a.

Teuarzxa AI4CCeprauHoHHbrx 14 ccnenosaHrafi lUeprunesa E.E.
cooTBeTCTByeT OTpacnH HayKr4 TexHr4rrecKrze HayKu rro npo$znro
creUHaJIbHocr?I 05.27 .06 Texuol orvfl, vr o6opy4oBaHr4e IIrfl rrpog3BoAcrBa
nonylpoBoAHl4KoB, MarepHaJIoB kr upz6opon oneKTpousofi rexHr4KH, Koropaf,
opl4eHrHpoBaHa Ha paspa6orKy HoBbIX u coBeplxeHcrBoBaHr4e cyqecrByroqr4x
BI4AOB TeXHoJIofI4r{ecKoro o6opy4 oBaHI4fl, 14 TeXHoJIofr4rIecKI,IX cpeA Infl
rIpoH3BoAcTBa MarepHaJIoB, npu6opoB 14 KoMrIoHeHroB OneKrpouHofi rexHr4KLr.

CogepN aHvre Al{ccep rarJr4u coorBercrByer racnopry yKa3aHnofi
cneIII4aJIbHocrH, yrBep)KAeHHoMy npl,rK€r3oM BAK Pecny6 rrr4Kvr Eenapycr or
12.12.2016 J\|l 313, B cJreAyroulr4x qacrf,x:

- LICCneAOBaHHe 3JIeMeHTHO|O COCTaBa Kpr4cTaIrIroB vr cJroeB, r4x
Kpr.rcraJrJrHr{ecr<ofi crpyKrypbr H MHKpocrpyKrypbr (us nyHrra 3.3);

- HCCJIeAOBaHI4e 3neKTpHqecKI4x, Ma|HI4THbIX, o[TuIr{ecKI,IX,
rennoQkI3I4rIecKuIX ceoficrB Marepr4€uroB 14 crroeB (zs nynrcra 3.4);

- HccJIeAoBaHIle B3al4MoAeficrBvrfl MarepuaJroB, rrJreHoK H ferepocrpyKryp c
3neKrpoMarHr4rHbrM H3nyqeHr4eM (ua nynrra 3.5);

- MOAenI4pOBaHI4e, pacqeT v IIpOeKTHpOBaHr4e TexHoJlofl,rqecKoro
o6opyaoBaHl'I.f,, MeroAbI aHaJru3a vr cuHre3a o6opya oBaH;21fl vr ero y3noB ("s
rryHKra 3.S);

- o6opyAoBaHue Ans pa3Aen eHwfl. nonynpoBoAHr4KoBbrx rrracrvH,
MZKpoMoHTaXa KpHcTarIJIoB vr repMeTvrcarJkru r{HTerp€UrbHbrx Mr{KpocxeM (rs
rryHKra 3. 1 1).

Hayuusrfi BKJTaA coucKareJrfl B paspa6oTKy uayuuofi npodneMbr c
orleHKofi ero 3HaquMocrr,r

B Al4cceprarJuu o6o6qeHbl pe3ynbrarbr pa6or, BbrrrorrHeHHbrx
HenoipeAcrBeHno lUeplrlHeBblrr,t E.E. I4 HarpaBJreHHbrx Ha paspa6orKy aKryanruofi
HayrrHofi upo6JIeMbI, Koropas 3aKJlroqaercf, B pa3pa6ome na3epHbrx rexuolorzfi,
a HMeHHo: o6oraul eHr4fl. KBapIIeBoro cblpb,f,, yrrpaBnqeMoro repMopacKaJrbr BaHvrfl)
nonr4poBKu vr cBapKrz auop$noro u Kpr4cTanrr4rrecKofo KBaprIa,
TepMopacKarlblBaHr4fl, BaKyyMHoro creKJra, pa3Aen eHufl, v Sopvroo6pason aHHfl
cH HTeTI4r{e CKI,IX I4 rlp Hp OAHbIX aJIMa3 O B MeTOA aMVr He [O Cp eA OTBeHHO f O H Cn ap e Hvrfl
14 T e p M o x H M r{ r{ e c x o fi vr o 4 ra s vrKarJuvr M ar e p 14 ana .

Hayunrrfi BKnaA coacKareJl.f, 3aKrloq aIrcs. B onpere JTeHvrH HalpaB rreHr4fl. H
nocraHoBKe 3aAarl I4ccneAoBaHzf,, ert6ope H pa3pa6orxe MeroAon SopMr4poBaH;glfl
H Lrcy-{elts..Hfl' ceoficre zccneAyeMblx MarepuanoB 1rrfl oneKTpouuofi rexHHKr4,
aHa-rru3e ronyqeHHbrx pe3ynbraroB. llo,q pyKoBoAcrBoM llleprunena E.E., v rrpu
efo HenocpeAcrBeHHoM yqaeTvrkr BbIIIOJIHeHbI ocHoBHbIe 3KClepI4MeHTaJIbHbIe



I4ccneAoBaHI4t, pa3pa6oranu MareMaraqecKI4e MoASJII,I TexHoJIofgr{ecKl4x
rpoqeccoB.

Hayunrrfi BKnaA lllepruHena E.E. 3aKrroq aercfl B orpeAeJreHr4r4
TexHoJIorHr{ecKI4x rlapaMerpoB kr paurdre rexHoJrofr4rrecKlax pexuMoB Mer o1aMkr
MaTeMaTHTIeCKOfO MOAenI4pOBaHI4fl na3epHblx [Onr4poBKH Vr CBapKH KBaprIeBOfO
creKJIa' na3epHoro o6orarq eHVs, KBapqeBoro cblpb.t, na3epHoro ylpaBn,rreMoro
TepMopacKaJIbIBaHvrfl, KpI4crELnJIHrIecKoro KBaprIa, Jra3epuofi pe3Kkr aJrMa3a 14
na3 ep Ho ro repM oxr4Mr,rq ecKo ro S op vr o o 6p a^: oBaHr4f, .

Brtcoxa,s 3Har{HMocrb Hayr{Horo BKnaAa coHcKareJr{ rrorrBepxAaercfl
7 6 uayuHbIMH [eqarHbIMI4 pa6oraMvr, kr3 Koropbtx: 2 MoHorp aSuu B coaBTopcrBe,
3 8 crareft, coorBercrByloull4x ryHKry 19 lloloN eHkrfl, o npr4cp6 AeHvrH yqeHbrx
creuenefi H [pl4cBo eHvrvr yr{eHbIX zsauwir, yrBep)KAeHHoro YxasoN,r llpe:u4eHTa
Pecuy6rruKr4 Eenapycr or 17 .rr.2004 lrle 560 (n pea. yrasa flpesz4eHra
Pecuy6JIHKH Eenapycb or 02.06.2022 Jllb190), 8 crareft e Apyrr{x peueH3gpyeMbrx
xypHiulax, 6 crarefi B MarepaaJlax MexAyHapoAHbIX r<on$ep eutluit, 22 re3r4ca
AoKnaAoB Ha MexAyHapoAHbrx Hayr{Ho-TexHurrecKr,rx xonSepeuquxx, 3 [areHTa
Poccuficrofi (De4eparrvn, 25 nareHroB Pecny6 rrr4Kr Eenapycr.

KoHrcperHble HayqHble pe3yJrbrarbr, 3a Koropbre cor{cKareJrro Mo?Ker
6urr rrpncy)nAeHa HcKoMafl yqeHafl crerreHb

lucceprarJvrfl, llleplruena E.E. npeAcraBJr.rrer co6ofi KoMnJreKcHoe
HCCneAOBaHI4e, JIOfHqecKI4 3aKOHrIeHHOe U BbInoJIHeHHOe Ha BbICOKOM HayTIHOM
ypoBHe c [pHMeHeHIIeM COBpeMeHHbIX SKCnepHMeHTaJrbHbrx kr TeopeTr4rrecKr4x
METO,IIOB.

I4cxo[s, r43' aHarn3a coAepx aHkrfl, AucceprarllroHnofi pa6ou, Mo)KHo
cAenarb o6Urafi BbIBoA o roM, rITo coplcKareJlb [IepruHen E.B. 3acnyxr4Baer
npv cpK AeHvrfl. yueHofi crerleHu AoKTopa TexHr4r{ecKHX HayK 3a HayrrHbre H
Teoperl4qecKH o6ocHoBaHHbIe HayqHo-TexHl,IqecKr4e pe3ynbrarbr B
TexHoJIorHqecKI4x npoUeccax [pol43BoAcrBa SJIeMeHToB gneKTpouuofi TexHr,rKvr H3
cIrHTerI'IqecKI{x I4 rIpLIpoAHbIX aJIMa3oB, aMopQuoro H Kpr4crarrgrrecKoro KBaprIa
v KBapIIeBOfO CTeKJIa C HCTIOJIb3OBaHI4eM [apaMeTpHr{ecKr4 orrTr4Mr43HpOBaHHOfO
na3epHofo I43nyr{e HHs,, a I4MeHHO: TepMopacKa rrbrBaHl/lfl KBaprleBofo cTeKJra,
lonl4poBKe noBepxHocrl,I v cBapKe Aeranefi, Qoproo6pasoBaHr4f, MeroAoM
rpa$nrkrsarJkru vr ylpaBn eHvrfl. rolloro rueirt noBepxHocrr,r anMa3a na3epHbrM
TepMoxHMHqecKHM MeTOAOM.

CpeAz KoHKperHbrx HayrrHbrx pe3yJrbraroB, rroJryrreHHbrx lllepruneBbrM E.B.
B[epBbIe, Ba)KHO OTMeTr,lTb CneAyIOUIZe :

1. Onpe4eJIeHbI gKcnepI4MeHTaJIbHo o6ocsoBaHHbre pe)Kr4Mbr npoqecca
AByxnyr{eBoro na3epHoro o6orauleHus KBapIIeBoro cblpbf,. KoHe.{Ho-oJreMeHTHa.[
MoAenb Anfl Haxo)KAelalafl, TeMneparypHblx nolefi v MeroA o6orau eHkrfl,
KBapIIeBOfO Cblpbfl c npI4MeHeHI,IeM nOJIHXpOMaTHT{ecKofo r4cTorrHl4Ka H3nyr{eHVrfl.
c 4luuofi BOJIHbI He MeHee 400 HM l.nfl co3AaHr4.f, [peABapkrreJrbHoro HarpeBa
rIacrHII KBapqeBofo cblpbs Ao reMlreparypbr He 6olee 1800 K ln.fl r{acrr,rU cbrpb.rr
SpaxqraoHHoro cocraBa or (0,1 - '4,0)'10-4 M rrpu oAHoBpeMeHHoM eosAeficrB;[f|_



KBa3I4 He[pepbrBHoro na3epHoro r,r3nyrre H:afl, c AJrr4Hofi BoJrHbr I ,06. l0-6 M c
sHeproBKnaAoM ( 1 ,4 - 5,2)' l 0e !x lruf Nm HafpeBa BbIIue reMrleparypbr rrrraBJre p11rn
r{acrHII cblpbfi c tIpI4Mec flMr4, rrro rlpplBoAr,rr K o6pa:oBaHgro arJroMeparoB,
Koropble orcel4Barorct MexaHl{.Iecrofi cenaparyueit, r4 TeM caMbrM o6ecneqvrBaer
rIoBbIIrIeHI4e n 2,5 - 3 paga creleHl4 orrl4crKl{ cblpbs Anfl npor{3BoAcrBa gJreMeHToB
sneKrpousofi rexHHKH v3 avrop$noro KBapua.

2. Onpe4eJIeHbI pexlaMbl AByxnyqesofi cynepno3urluouuofi ra^:epuofi
cBapKr4 avropouoro KBapua, fAe urc[oJrb3oBiurHcb nyrrH c pa3nprquofi
4nQpaxquouuoft pacxoAr4Mocrbro, Koropbre rroKa3aJrr4 e rrro rro cpaBHeHnro c
oAHony'Iesofi cnaprofi [pI4 oALIHaKosofi MoIrIHo ervr, uy6uHa nponnaBreHr4-q
yBerHrlr4racb sa 25 o/o. MarccLIMaJIbHafl. ruy6zna [polJraBJreHnfl rrpv AByxny.{eeofi
gynepno3l,IllHosuofi na3epHofi ceapKe Aocrr4raeTc.s rrpu cneAyrorrlgx napaMerpax
o6pa6orKu: cKopocrb V - (2,8 -3,2)'10-3 n,t/c, parvyc nepBofo rra3epHoro ryrrKa
rt :  (1,15 -  1,35) '10-3 M, paAl4yc Bropofo na3epHoro i lyqKa 12:  ( I ,4-  t ,6) .10- 'vr ,
MolrlHocrb nepBoro n€BepHoro nyrlKa Pt:32 -38 Br kr MorrlHocrb BToporo
na3epHoro ryqxa P2: 33 - 37 Br.

3. vcrasoBJreHa u o6ocnoBaHa Heo6xoAr4Mocrb yr{era aHr43orponuu
ceoficrs KpI4cranJIoB KBapIIa Ha ocHoBankrtr pe3ynbraroB sKcrrepr4MeHTa u
KOH EIIHO -3JICM C HTHO f O MOAenUpOBaHprt rpouecca yrrpaBnreMofo
TepMopacK€UIbIBaHHfl,. llpz repMopacKanblBaHtrr4 B pa3nr4rrHbrx HanpaBJreHr4f,x
oTHocI4TeJIbHo rraeHofi onTl4rrecxofi ocu KpIzIcT€L[na cneAyeT ocyqecTBJrrrb
au$$epeHllzpoBaHHblfi uarpen, o6ecnequBaroqufi SopnazpoBaHr4e seo6xoAr4Mbrx
I'nfl co3AaHnfl. Jra3epHo-I4HAyllupoeaHuofi rpelrluHbr repMoyrrpyrr4x Hanprxenufi n
KalI(AoM HanpaB IreHuu. 3ro Moxer 6urr o6ecner{eHo KaK 3a crrer yBenr4q e1r4fl.
cKopocrl,I pe3KI4 BAonb ocu cr4MMerpw rperbero rrop.slKa B 1,6 - 1,8 pa:a, TaK v
I43MOHOHI,IOM MolrlHoervr na3epHoro I43nyqeHvrfl,. Bnegeuze BToporo nyqa B
lpoqecc na3epHofo TepMopacKaJIbIBaHUs. yBenHrrr{BaeT paeTflrr4Baroulr4e
MI{KpOMeXaHI4tIeCKI4e Hanp.fl)K eHvIs., IITO yBenHrIr4BaeT npor43BoAHTenbHOCTb
rpoqecca.

4. B paurax Jll4Hefinofi MexaHI4KH pa3pyrxeHu.fl rroKa3aHo, rrro ycnoBgeM
pocra repMoLIHAyIIHpoBaHHofi rpequHbl f, BJlrrrorc,s pacr.srnBaro111ze Harrpr)K e;gl]glfl
s ee BepIxHHe, npta 3ToM pacrlerHufi xoeSQzIIr{eHT HHTeHcr4BHocrpr Hanp sxe]gluit
AoiI)IteH rlpeBhlllrarb KpI4THrr ecxvtit roeQSuuHeHT r4HTeHcHBHocrH Hanpf,)K eruufi,
0,7'10o lIa'M''' . [tmua craproBoro 4eQexra orpeAerrf,er BenlrquHy H
xoeSSraIII{eHrbI HHTeHcHBHocrI4 TepMoyrpyrl4x Harrprxeuvrfi. B qacrHo cr1, rrpp1
AnI'IHe craproBoro 4e$ercra L - (0,7 5 - 1,5)'10-' vr MaKcI4MaJIbHbre 3Har{eHr4fl
xosQQuqueHra I4HTEHCI4BHOCTI4 .Harrpf,)K eruuit COCTABJI.'IIOT
Kr : (0,79 - 0,94). I 06 fla.rurttz, rrro Bbrrrre
o6pa6orKr.r 15. 10'3 nr/c.

5. YcrauoBneHbl 3aKoHoMepHocru na3epuofi pe3Kr{ KpHcraJrJroB €urMa3a,
o6ycnoBJIeHHbIe aHll3orpouuefi TeIJIoBbIX csoficrs B gaBvrcr4Mocrq or nrr6opa
Kpl'Icr€ulnorpa$I{rIecKI4x ocefi cLIMMeTpI,IH. flora:auo, qro repMoyrrpyfge
MI4KpoMexaHI4rIecKI,Ie HarlpflxeHvrfl, BAonb ocefi cr4MMerpvrvr BToporo, Tperbero vr
rrerBeproro rIop.aAKoB Bo3pacraror Ha 18, 45, 14 % coorBercrBeHHo, rrro

KpHTHT{eCKO|O, npH cKopocTur



tI03BoJI.f,eT nporHo3HpOBaTb no.f,BJleHkIe KpI4TLIqecKI4X MHKpoHanpsxeHVI]iL,
KOrOpbIe rIpI4BOAflr K pa3pyueHtrro H 6esnosspaTHbrM rroTepsM Kpr,rcraJrJroB B
TexHo Jr o ru.f, x np o rr3 B o A crB a r43 Ae nvfi u u r<p 03 Jr eKTp o Hr4 KH .

6. Teopeu4qecKa o6ocuoBaHbl pr 3KcnepHMeHTaJrbHo [oATBep)r(AeHbr
3aKoHoMepHocrl4 pe3KH anMa3a na3epHbrM u3nyr{eHneM c Anr4Haukr BoJrH 266, 532
H 1064 10-e vr. flora3aHo, rrro rrpz oHeprra14 r4Mny,rrbca (15 - 20)'10-3 fx B cnyqae
na3epHoro H3JIyqeHI4,a c AnI4Hofi eon us 266'10-e M rrpor4 cxoAur yAaneHue aJrMa3a
c HaHMeHIITII4MH pa3pyueHtrflMvr rloBepxHocrr4. llper nos4eficrBkrkr na3epHoro
I43nyqe Hvrfl. Anr4HbI BoJrHbr 532'10-e M yBennrruBaerc.fl roeS$arlr4eHr o6reusoro
uornoueHr4s,, Ha6nroAaercs [epexoA rpa$vrra rB KpvrcraJrnr4rrecKoro B aMopQnoe
cocrosHl4e. llpa AnI4He BoJIHrI 1064'10-e M Ha6rn4arorcfl peKpr4craJrJrr,r3 arJvrr vr
o6pasoBaHl4e Kpl4crarrJrr4rrecKoro rpaSzra B 3oHe na3epHofo Bo3 Aeitcrsus.

7. B pe3ynbrare MareMarzrlecKoro MoAenrzpoBaHr4s KaraJrr4Tur{ecKofo
TenJIOMaCCOnepeHOCa B CI4CTeMe BOAOpOA MeTaJrn a-rrMa3, c yrreTOM
3aBnckrMocrl4 reunoSl43r4rrecKkrx ceoficrs v xoeSSurlr4eHroB AH$Sy:vrr4 or
reryruefi reMneparypbl rroKa3aHo, r{ro nau 6oree sSQeru4BHbrM cnoco6olr

SopnrrapoBaHl4s KaHaJIa repMoru$Syarau B rrpouecce QopvrupoBaHr,rq ronoJroruu
Ha 3JIeMeHTax BblcoKoreMneparypuofi TBepAoremuofi 3neKTpoHr4KH flBrrfl,ercfl,
HcIIorlb3oBaHI4e na3epHoro H3nyrreHvrfl\ o6ecner{HBaroulero rroBepxHocrsrrfi
renrosofi r4crorrHuK c rrnorHocrbro MorrIHo crr4 q: 107- 108 Br/*' npu ronrrluHe
Mer€ulJlurrecKoro noKpbrrr4.rr Ao 10-6 M H cKopocrr4 cKaHr4poBaHafl 10-4 vnlc. B srax
ycnoBl4tx Aocrl4rarorc.s cKopocrl4 [epexoAa yrnepoAa vr3 arruagnofi B ra3oByro

Sasy Ao 1 ,8' 1 0-10 xr/(lr2'c) npz pa3peu eHvrv I 0-s nr.

PerconreHAaur{tr

AHccepTarIHH
flpe4craBJreHHbre

rro IIpaKTr{qecKoMy prcrroJrb3oBaHHr0 pe3yJrbTaToB

B Al4ccepraur4oHnofi pa6ore pe3ynbrarbr

peKoMeHryercfl krerroJlb3oBarb B rexHoJrofuf,x o6orarqeHnfl, KBaprleBoro cbrpbf,,

rIpoH3BoAcrBe oJIeMeHToB TBepAoreJrbHofi ererrpoHr,rKr4, Hanpr4Mep, KBapueBbrx

pe3oHaTopoB, uz4etuit gneKTpoHHofi TexHr,rKH Hg KBaprleBoro creKJra,

rIpHpoAHbIX V HCKyCCTBeHHbTX aJrMa3OB, ,4ns H3fOTOBJIeHr4s KOTOpbTX

uenecoo6pasno [pI4MeH.rITb rexHoJrorua nasepnofi pe3Kr4, orrJraBKr4, cBapKH vr

n a3 ep H o f o y np aB Jrr e M o f o rep M op ac K arrbrBaHvrfl, .

Pesynrrarbl Al4cceprarJuvr BHeApeHbr Ha BeAyrrIHX ilpeAnpvrflTuflx

orpacnl4: OAO <Kopau> (r. fovrenr) z OAO fovelrcKoe IIO <Kpzcrarrrr)) -

ynpaBntloqa{ KoMraHI{.s xon4uHra <Kpvrcrarrr-XonAuHr)), r{To

troATBepx(Aaercq coorBercrByrorrlzMr4 aKTaMH-crrpaBKaMH. Kponae roro,
pe3ynbrarbl pa6oru BHeIpeHbr n o6pa3oBareJmsufi rpoqecc YO <<fouelscrufi
rocyrapcrBeHsrtfi yHHBepcHTer HMeHH OpanqucKa CropraHrr> B KarrecrBe
neKul4oHHofo Mareprl ara p'nfl cry4eHroB cneuualrnocrefi I -3 1 04 03
<OuslaqecKaf, oneKrpoHl4Ka)) H 1-3 1 04 0I-02 <<@HsraKa (nporasBoAcrBeHHa,rr

Ae,f,renbHocrb)> SaryJlbrera Susurcu u unQopMarlr4oHHbrx rexHonorrafi .



3anae.ra lnlz.fl rro Ar{cceprarluu

1. B pa6ore cyulecrBeHHoe BHr4MaHHe yAenfercq rexHoJrorr4.f,M
npoH3BoAcrBa 3JIT. B .Ieu npel4MylrlecrBo rarofi TexHorrorr4u rro cpaBHeHnro c
TexHoJrorr,rrMr,r [por,r3BoAcrBa )KK u LED 4aculeen?

2. r{evr o6ycnoBJleH arr6op MarepuaJroB c BbrcoKofi rnepAocrbro (rnapu u
anuas)? Hanpuvep, cl4HTerl4rre crcuft HI{TpI4A 6opa raK )Ke, KaK vr aJrMa3, orHoc r4Tcfl.
K 10 r<laccy rBepAocrl,I rro IrIKale Mooca. A KBapu ro rrrKale Mooca orHo cvrrcfl,
rrr4rrrb r 7 rlaccy.

3. B rJIaBe 5 paccvr arpvrBaerc,s npoqecc na3epnofi pe3KH aJrMa3a, roroprrfi
npoI4cXoILIT [yTeM ceJIeKTIasHofi rpa$uuBaIJVLI aJIMa3a B pe3ynbTaTe na3epHoro
HarpeBa c rocneAyrouluM HcnapeHr4eM o6pasoBaBrrrefocr rpaSura (c. 223), r.e.
flo MexaHr43My, KOTOpbTH CyrqecrBeHHo orJrHr{aerct oT na3epHofo
repMopacKaJlblBaHvrfl, paccMorpeHHoro B npeAbrlyqrax rnaBax. O4uaro, npz
3ToM B piBAene 5.3 paccMarpl,IBarorc.f, flBIreH:afl pacKanbrBaHvrfl, aJrMa3oB rroA
Aeficru4eM na3epa. B r{eM cocror,rr rrpr4Hrllrnr4aJrbHoe pa3nkuue npoqeccoB
n a3 ep H o fi p es rc vr u Jla3ep H o f o rep M op ac K aJrbr BaH]/^fl arwasa?

4. B rJI. 5 . rpeAcrasreHHofi ruccep rarJHLr Ha crp. 230 npur BeAeHbr
pe3ynbrarbl S|IP creKrpocKonl4u KpHcraJrJroB anMa3a rrocne nasepHofi
o6pa6orKl4. Ha rpa$are rIpHBeAeHbr eAr{HHrIbr r43Mepe Hvrfl. Harrpf,)KdHsocrz H
BHeIxHero MarHl{rHoro rloJr,rr B I-c (faycc), n ro )Ke BpeMfl B aBropeQepare Ha
aHaJIorrIrIHoM rpaQure zcrroJlb3yercq SuezvecKatr BeJrr4r{HHa MarHr4THofi
I4HAyK[I4I,I B, c yKa3aHI4eM-eAHHtrrI rr3MepeHvrfl. Tn (Tecna). Vela o6rscus,ercfl.
raKoe pacxo)Kletrrae?

5. B PtrAe MareMarl4qecKax vo4erefi HccneAyeMbrx rpoueccoB,
npeAcraBJIeHHbIX B AI,IcceprarJvrvr, gaBncuMocrr{ rennoQr43r,rqecKgx xapaKTep14crgK
(xoeQQI4III4 eHr rellJlorpoBoAHocrrr, yAenbHafl TenJroeMKocrb) annrasa or
reMneparypbl yrITeHbI B lHuefisou npu6nwxeHzu. r{evr Bbr3BaH nsr6op raxofi
annpoK cuwaguu?

. Cne4yer orMerl4Tb, qro [pHBeAeHHbre Bbrlxe 3aMerralzfl, He 3arparuBaror
ocHoBHbIX noJloxesufi I4 BbIBoAoB, coAep)Ka[IZXcq B 4ucceprarlgr4 , vr He cHqxaror
HayrrHofi, nparcTl4rrecKoit u corlr4€ulrgofi IIeHHOCTT4 rIOnyr{eHHbIX pe3ynbraroB.

CooreercrBue Hayuuofi rcna.rru$HKarlun coucKarerq y.reuofi crerreHu,
Ha KoTopyro oH rrpeTeHAyeT

llo coBoKynHocrl4 npeAcraBJleHHbrx HoBbrx AocroBepHbrx H Hayr{Ho
o6ocuoBaHHbrx pe3ynbraroB, rroATBepxAeHHbrx HayrrHbrMr4 ny6nur arJaflvrvr B
xypHanax BblcoKofo HayrlHofo ypoBHf, I4 AOKnaAaMH fro TeMe AHccepTarJvrh Ha
HayrIHbIx xonQepeHIII4,[x, apryMeHTHpoBaHHbIX BbIBoAoB, racrroJrb3yeMbrx MeroAoB
HCCIeAOBAHLIfl, H I4HTepnpeTaIII4kI nOnyqeHHbIX pe3ynbTaToB, KarrecTBeHHofo
oQopnrn eHr4s. Auccep rarJnu H aBTopesepara B rroJrHoM coorBe rerBvru c
rpe6on aHnfll,r^vr BAK, MoxHo cAenarb BbrBoA o ToM, rrro Hayr{Har KBaJTH$u xaqux
coplcKaren.fl llleputresa E.E. 

' 
coorBercrByer yueuofi crereHpr AoKropa



TexHHrIecKI4x HayK tro cneIIH€uIbHocrH 05.27 .06 - Texuol otnfl, kr o6opygoBaHrre
AIrfl tlpokI3BoAcrBa nonynpoBoAHl4KoB, Marepr4€tJroB vr upu6opon oJreKrpouuofi
TCXHHKH.

.{zcceprallHoHHoe I4ccJIeAoBaHI4e lllepuneea E.E. rBJrf,erc.s KoMnlercuofi
caMocrotreJlbHo BblnoJlHeuuofi kr 3aKoHrreHHofi uayuuofi pa6orofi, kr
coorBercTByer BceM rpe6on a:a:aflM BAK, rpeAbtrBnf,eMbrM K Agcceprarlr4flM Ha
colrcKaHr4e yveuofi creleHr4 AoKTopa HayK.

OrsrIs onnoHlapyroulefi opraHI.I3aIJLrkr, [oAroroereHHrrfi 3KcneproM,
AoKTopoM TexHI{rrecKI{X HayK BorarupeBblM lOpzevr BlaAznar4poBgrreM,
Ha3HarIeHHbIM npI{Ka3oM or 23.0I.2024 J\b 2, paccMorpeH H yrBepxAeH Ha
pacIxI4peHHoM HayrIHoM ceMr4Hape fO (HIIII HAH Eenapycz ro
MarepI'IanoBeAeHI4Io)) (nporoKoJl or 08 Senpanr 2024 foAa J1g 1), Ha KoropoM
corzcKareJrb IllepurHeB E.E. Bbrcryrran c ,4oKnaAoM. Ha saeenaHnl
rrp14 cyTcrBoB€UrH:

Bcero 19 'IeroBeK, H3 HI.IX kI3 HI4x - 2 Aoxropa HayK rr 10 xanlr4AaroB HayK.
Pesyntrarbl orKpblTofo ronocoBaHvrr, rrptrcyrcrBoBaBrrrux Ha 3ace raH1vr, Koropbre
HMeroT yrreHbre cTeneHr4:

((3a)) - 12, (npoTI4B)) - HeT, ((Bo3AepXaBIxHXcs)) - HeT

flpe4ceAarenb HayrrHoro ceMr4 Hapa,
3aBeAyroutufi na6opar opueir, x. S. -nr.n.

3xcuepr, +
rJraBHbrfi uayvsrrfi corpyAHnK,
A.  T .  H .

Cercperapb Hayr{Horo ceMr4Hapa,
3aBelyroutzfi na6opar opuefi., r. S. -rr,r. n.

Jlacroe crcuir

IO.B. EorarbrpeB

B.A. XznynbKo


