
OT3bIB
Ha rprcceprauuolrHyro pa6ory @avr Ban TyHra

< (D opur4poBaHr4e, oJre KTporpoBoA.rlque v 3 ap.fl AoBbIe c eofr crea nr€Hox
H aH o crpyKryp r4p o B aH H o ro rp aS nrou oAo 6 H o ro leurpkr4a yrJI ep oAa)),

npeAcraBJrer-rHylo Ha coHcKaI{I4e yueuofi crerleHl4
r(a rJ /-lHlla'ra $ n : 14 Ko- M are Malnr{ec KHX HayK no cileql4€tJlbHocrl4

05. I 6.08 -- Hauo'rexHoJloruu H HaHoMarepuanbl
( na arep Harrbr [ilfl 3n e KTp o HvrKvr z $ oro ura x r,r )

fiucceprarlr4oHHafl. pa6ora BbrrroJIHeHa rpa)KAaHI4HoM BretHavla (Davr BaH

Tyurona B rpouecce ero odyueurar B aenvpaHrype YupeN trenvrfl. g6pasoBaHvrs,

<Eenopyccxvrt r'ocyAapcrBerrnr,rrZ yHuRepczrer nucpopnr arHKH vr paAvrooneKTpoHHKH))

(BfyI4P) na xa$elpe MHKpo- 14 HaFroarreKrpolr r4Kvr B IrepHoA c 1 uox6pr 2021r. no 3 1

orrx6p s 2024 r.
Acunpanr @avr Ban Tynr ilpoBoAr4n Hayr{Hbre r4ccneAoBaHufl B HanpaBlreHnvr

ycraHoBJreHus 3aKoHoMepHocrefi $opvrnpoBaHntr nJIeHoK HaHocrpyKrypl4poBaHHoro

Hr4rpLr1a yrrrep oila u onpe/Ie retrr4x r4x 3JleK'rponpoBoAfltlll4x vr 3apf,AoBblx csoficre.

3ru HccJre/-l oBaHVr, cool'Be'rc'fByro'r o/lFroMy H3 yrBepx(AeHHbIX Vxa:ovt llpesn4eHTa

Pecuy6Jrr4Ku Eenapycr, J\|l 156 or 7 Matr 2020 r.rpl4opl,IrerHblx HanpaBtelr-.uir.

uayuHofi, Hayr{Ho-TexHr.r.recKofi 14 I4HHoBaquouHofi Ae.f,TenbHocru B Pecuy6JIHKe

Eerapycs na 202I - 2025 rr., a I4MeHHo n. 4. MaurusocrpoeHvre,

Marul4HocrponTeJrbHbre rexHoJr orkrn, npn6opocrpoeHue vr I4HHoBaIIIaoHHbIe

Marepr4aJrbr: M14Kpo-, orrro- u CBt{-3neKTpoHHKa, Sorouura, MI4KpoceHcopHKa;

KoMrro3r4rlr4oHHbre 14 MHorodlynrcur4oHanbl{bre Marepu anbr; HaHoMarepl4anbl H

HaHorexHoJrofuu, HaHoAr4afHocruKa)) . VccneAoBareJlbcKa.g pa6ora BrITIoJIH fl:raeb

acnvpaHToM B paMKax yrBep)r{AeHHofo I4HIr4BVr[yaJIbHOfO rrJIaHa, a ee pe3ynbTaTbl

BorrrJrr4 B noAroroBneHHyro rrM Ar4cceprallaro Ha coHcKaHI4e yuenofi crerleHl{

KaHAHAara Szsraro-MareMarur{ecKax HayK no cneIIHaJIbHocrI4 05. 16.08

HagorexHoJlo r vrr4 v HaH oMa'repuaJl LI.

C yqacrr4eM @anr Ban 
'I'yrrra 

pazpa5oraH 14 3KcrepI4MeHraJIbHo oupo6oBaH

HHHOBaUT4OHHbTH MeTOA CKOpOCTHO|O XI4MI4TIeCKOfO OCa)KAeHI4fl, TIJIeHOK

rpaSrarono4o6Horo Hr4Tpr4Ia yrnepoAa Ha KpeMHHeBbIe, oKI4cJIeHHbIe KpeMHI4eBbIe,

creKJrflHHbre vr aJrroMr,rHueBbre rIoAno)KKI,I rIpI4 aruocSepHoM [aBIrelalavr,

orJrr4qarcqufrcs reM, qro npoAon)Kr4TeJlbHocrb tlpoqecca ocalm4eHkrfl, coKpalqeHa B

HeM Ao 3 -- 10 van (nvrecro rpaAurluonHbrx 30 - 60 vruu). CSoprtrl4poBaHbl

pa3Hoo6pa:Htre rJreHoqHbre crpyKrypbl Ha ocHoBe 3Toro Marepnana. IIo HHM oH

ycraHoBuJr oco6euHocrr4 ero Kpr4craJlJlnrlecrofi crpyKrypbl, I43MepHn vr

[poaHanr43r4poBaJr BoJrbr-aMrrepHbre vr nonrr-SapaAHble xapaKTepncrurKu

H3|OTOBJTeHHbTX CTpyKTyp, pa3paooraJl MoAenI,l, onl4cblBalolllze vx

DneKTpo rlpo BoA.fl Irue 14 3ap nilo llble c nofi c rna.



flo renae ALrcceprar\Lru @arra Ban Tynr uogroroBr.rJr r{ ouy6nnxona-n
10 nayvHux pa6or, cpe4u Koropbrx 4 cra''u e peSepupyeiubrx HayqHbrx xryp'€urax
u 6 crare e c6opllurcax Marepua,roB rcou$epexr1ufi. pe:ymrarrr npoBeAeHHLrx
uccle4otaHv i AoKJraAr,lBaJr4cb Ha prAe pecny6llrraHcKr4 x lr MexAyHapo.qHhrx
ronSepenqai. onu nne4peHrr r yue6urrfi npoqecc lr r4crroJrb3yrorcr Ha raSe4pe
MI4KPO- U HAHOSJIEKTPOHUTZ E|YZP B JIEKIIIZOHHOM KYPCE IIO AIZCI{L\ TINI,IHE

"HauosneKrpoHl4Ka", 9TO rroATBep)r(Aaerct coorBercrByroq[M Arcrou BHeApeHr4r.
3a npevr o6yveunr n B|YI,IP oarra Ban Tyur npoxnzn ce6s orsercrne'HbrM

fpaMorFrbrM crrerrr4arr.tcroM, cnoco6urru rBopqecKr,r pa60'rarr B KoMaHAe
14 CCJICAOBATEJTCi. OU OtsJTAAEI PYCCKI4M g3bIKOM, OCBOI,IJ'I I4 C OTJII4qH6IMI,I OIIEHKAMI,I

CA€UI KAHAI,IAATCKI4C 3K3AMErrrr. 3A AKTI,IBHYIO HAYqHYK) AE'TCJIbHOCTb I,I YIIACTI,IE B
o6rqecreennrrx Mepolplrrrvtfrx oH HeoiqHoKpargo HafpaxAancr lrannouarr.rrz r.r
fpauoravu E|YI,{P.

c'ruraro, qro roAforoBJleHHar r{ rpeAcraBnreM€ur K 3aurr,rre Arlcceprarlr4 oHHarr
pa6ora (Dav BaH Tyura ouevaelrpe6onaurrM, npeArrBJireMbrM BAK pecny6.nzxa
Eenapycr K KaHAr,rAarcKrrM Ar4cceprar{rzrM, a ee aBTop 3acJryx uBaer pLrcy.x+elul
yveuofi creleHu KaHAVAara starnxo-lrarenaarllqecKr,Ix HayK no c[el{r4aJr6Hocrr4
05.16.08 - <<HanorexnoJlorl4l4 14 HaHoMarepr{anrn> (uarepuEurbr ,qJrr gJreKTpoHLrKr,r r{
sorouu xu) sa HoBbre 

"uyrrn-o6o"*roBaHHbre 
pe3yJrbrarLr, BKrroqapqne:

paspa60r'arruufi c ero yqac'rueM npoqecc cKopocrHoro xr4Mr,IqecKoro ocax,{eHr{rl
nlesox rpaQrarono406udro uu'rpana yfJrepoAa (g-c:N+) nr uaporoft (rasoroft)
Sasu, orriuuarorqnicr porpa'reHsorz He MeHee, qeM Ha noprAoK, no cpaBneHrrro c
r43BeCTHbrMLI MerOAaMr4, fipoAonxr{TeJrbHocrbro z o6ecnequnaroqufi $opnaupouauue
HaHocrpyKTypl4poBaJrHblx [JIeHoK Ir3 sroro [oJryrrpoBoAHr{ Ka roJrrrllrHofi or 35 nru
ao 1 200 HM; ycranoBJreHHr,re gKcneprzMeHTaJrbHo 3aKoHoMepuocrr.I MeMpl,rcropHofo
nepeKnoqer{r4r 3JreKTpr4r-recKol'o coflporrB|tclFJ,/.fl B nJIeHOr{Hbrx crpyKTypax rr3
g-c:N+; rpeAro)KeHrrbre o606ulelrnyo v re1.aJrusupoBaHHyro pe3r.rcropHEre MoAeJrr.r
TaKzx cTpyKTyp' [o3BoiIIzBIlIle Iio [oryr{eHHb]M SKCIepI{M9HT€LIILHbIM AaHHbIM
B[epB6re paccql4Tarb ptA Her43BeCTHbrX paHee xapaKTepr,IcrrzK gToro Marepl{€ura B
'[JIeHoqHoM cocro{HI'II4, TaK[x KaK floflepeilHoe h rlpoAonbHoe yAeJILHhre
9ICKTPI,IqECKAC CONPOTI4BJICHI,I', BEJII,FII4HBI NOTEHIII{AJIbHbIX 6APTEPON MEXAY
cJIOtMtl u Mexny Kpl4cTaJIJII4'I'aMn B KaXAOM CJrOe, a TaKxe orleHr.rTb BJrr.rtHlie Ha Hr,rx
3aprloBbrx sQ$ercroe.

Hayuurrfi pyr<oBoAarenb
npoSeccop rcaSe4pbr MHr(p o- v FraHo3neKrpoH HKH
EenopyccKoro locy/lapcl'RerrHor.o yHVBepcHrera
u n$opv arvKt v paluo3JleKrpor{HKr4 

t
AoKTop Sasr,rxo-MareM a'rr4qeeKl,Ix nu*

B. E. EopnceHKo
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