
, Baruesa PAH,

B.O. Jlyruuee,

r4loHt 2023 r.

SAKJIIOIIEHIIE
(De4epanrHoro rocyAapcrBeHHoro 6rc,qxerHoro yqpexAeHllfl HayKu @usuro-

TexHoJrorr4rrecKoro lrHcrlrryra vrM. K.A. Barueea Poccuficrofi aTaAeMLILI HayK

(OTI{AH urvr. K.A. Bannesa PAH) no Ar{ccepralllloHHofi pa6ore Ea6yurKuHa

Aprerraa Cepreenuva Ha rernry <<Brusnue uoHHo-tlJlaguenHofi o6pa6orru Ha

OCTATOTIHbIC MEXAHPIiIECKUE HAIIPDKEHLI'I B TOHKI{X NONLTKPLICT€IJIJILII{ECKI{X TIJIEHKAX

MeranJroB>), [peAcrasreHHofi Ha coucKaHl4e y.renofi crerreH]I KaHAI4Aara Sra:zro-
MareMarur{ecKr{x HayK rro nay.rHofi crrellkTzulbHocrll 1.3.8. <<OrasuKa

KOH.{eHCI{pORaHHO|O COCTO'HIIf, >)

,{nccepraq kron:nafl. pa6ora BbrrroJlHena n la6oparopuli Texnolornu MLIKpo- H

HAHOCI4CTEMHOII TCXHUKLI .flpocrancKoro Qunuana (De4epamHoro

rocyAapcrBeHHoro 6roAxeuroro yqpexAeHl4t HayKrr Oragraro-rexHoJrorurlecKoro

HHcrlrryra uM. K.A. Barueea Poccuficrofi aTaAeMLILI HayK (@TI4AH nu. K.A.

Ba-nr,resa PAH).

-flpfV

B 2014 roAy Ea6yruruH

LlM fl.f. AeullAoBa,

Mr4KpOsneKTpOHIrILlK))

A.C. (L992 r.p.) oron.rllrl @Iagu'recrufi Sarylrrer

eMy 6rtla rpucBoeHa rnalu{urarJufl, <<@usuK-

crrerlkl€ulbHocrtl <<MurpoeneKTpoHuKa 14

rroJryrpoBoAHrrKoBbre npu6opru. B roM xe roAy nocryrll{n B orrnylo acrllapaHrypy

,flpfV nvr. II.f. ,{elau4ona ro cneqrl€ulbHocrn 03.06.01 <<@usxKa LI acrpoHoMllt>,

Koropyrc oKoHrrlrJr B 2018 roAy, vr eMy 6rua rpucBoeHa rcnannSraralJrrL

<<trtfccleAoBareJrb. Ilpeuo4aeareJrb-LlccJleAoBaretr>>. Taxxe, :aarrvtlaafl. c 2013 roAa

pa6oru n ua6oparopvrv Texnolorvl{ MLIKpo- v HaHocl,Icrenanofi rexnurH -fl@

OTI4AH errr,r. K.A. Banpreea PAH B AoJDKHooTI{ eneKTpoHprKa, c 2014 roAa -
cra)Kepa uccJreAoBarenfl, c 2017 roAa - MnaAruero HayqHoro corpyAHl4Ka' c 2020

ffiffi



roAa - HayqHor-o corpy.qHvKa. Kpoue roro, s 2022 roAy pa6oran n -flpfY zna.

fl.f. [ervrr4AoBa B AonxHocrr{ crapruero rlperoAaBareJul. C 2022 roAa pa6oraer n

na6oparopr4r4 rexHolornfi 3neKTpoHsotrt u onruqecKofi nurorpaSuw @TI{AH utvt.

K.A. BarHeBa PAH B AoJrxnocru HayrlHoro corpyAHl{Ka.

HayuHufi pyKoBo.qlrreJrb - Avrnpon Vlnrgap LIcraH4epoBLIrI AoKrop Srasnro-

MareMarr4rrecKrrx HayK, aane.4yroqufi na6oparopuefi Texnonorr,ru MLIKpo- Lr

HaHocrrcrerunofi rexHr4Krr .fl(D @TI4AH urvr. K.A. Baruesa PAH.

BbInI4CKA

LIs nporoKoJra J\b 4-23 or 25 uas,2023 r. 3ace.{aHut HayqHoro ceMuHapa

<flepcuerrrrBHbre rexHoJrorvrr4uycrpoficrsa MuKpo- u HaHogJIeKTpoHuKI/D) B

Ougurco-rexHoJror[tlecKoM zHcr]ITVTe LIM. K.A. Banuesa PAH

IIPIICyTCTBOBAJII{ : B pa6ore ceMrrHapa roA upe.4ceAarenbcrBoM AupeKropa

OTI,IAH zrvr. K.A. Barllesa PAH, qn. Kopp. PAH B.O. Jlyruuena ilpvrHflIrkryqacrlle

12 qenoBeK: pyK. na6oparopnu (D.{\4, r.S.-l,r.n. MsroHmux A.B.; pyK.

na6oparopnu T3OJI, r.$.-rr,r.n. A.E. Poroxzs; pyK. na6oparopuvt VIIIT, r.Q.-u.H.

B.II. Kyapr; yqeHbrfi cercperapr Vlucrvryra, r<.@.-rra.n. VI.A. Xopran, B.H.c., A.0.-

u.n. A.A. JIoNaos LI Apyrr,re, B ToM rrr4cJle [peAcraBrlTeJrlr -flpocnancKoro SulHana:

AvpeKrop -flO OTI4AH nu. K.A. Baruesa PAH, A.S.-rra.n. Tpyuun O.C.; pyr.

na6oparoprru rexHoJroruu MlrKpo- rr HaHocucreunofi TexHuKrI, l.Q.-ruI.H. Arvrrapon

W.I4., B.H.c, r.S.-l,r.H. Hayvron B.B.

CJIVIIIAJII{: Aoxna.q no 4uccepralluonnofi pa6ote Ba6yruruna Aprel,ra

Cepreenurra Ha reMy <<Brla-trHue ]roHHo-nJIzBMeHHofi o6pa6orKl4 Ha ocraroqHble

MOXaHLIIIOCKLI€ HaIIpffKeHLIt B TOHKLIX IOII4KpHCT€UIJII/FIOCKI4X [JI9HKaX M€TULIIJIOB),

rrpeAcraBlennofi Ha cor4cKaHlre yueHofi crerreHpr KaH.qr{Aara Qusr,iro-

MareMarLrqecKnx HavK no nay.rHofi cleuu€ulbHocrrl 1.3.8. <<(Dprgprra

KOHAeHCpIpOBaHHO|O COCTO'HI4f, >>.



B xoAe o6cyx4ennx A.$.-M.H. Arraupon W.I4, xnlxrorqzficr HafrHbrM

pyKoBoAlrreJreM Ea6yrurnHa A.C., coo6rqzn, qro Bo BpeMr pa6oru :aa1

Al{cceprallzefi coprcrareJlb rrpo.f,Bnn ce6s rar cleqnaJrrrcr, BJraAeroqufi rny6oruuu

TeopeTruecKuMu 3HaHAf,MLI, IIpaKTUqeCKLlM OTIbITOM, a TaKXe HaBbIKOM BnaAeHU'I

coBpeMeHHbIMLI [pOrpaMMHbrMr4 naKeT€IMr4 KoMrrbroTepHofo MoAenupoBaHLrs,.

Ba6yruxnn A.C. BhIuoJIHuJI rIocraBJIeHHbIe uepeA,HrrM 3a4a'rrpr caMocrof,TeJrbHo.

Orry6luroBaHHble corlcKareJreM pa6oru AocraroqHo rroJrHo orparaKrr

coAepx{aHl{e Avrccepral4lztn. flo MHeHI4ro Auupona Vl.l4. pa6ora rroJrHocrbro

cooTBeTcTByeT TpeooBaHI4rIM, rIpe.qbf,BJIteMbIM K KaHAr{.qaTCKtIM .4LICCepTarlVrfl}./. Ll

ee cJIeAyeT peKoMeHAoBaTb K 3arrllrTe.

C uoroxHrelurofi oqenrofi pa6oru raKxe BbrcryrrrJrrr:

- yq. ceKperapb, r. $-rnr. s. A.A. Xopun;

- B.H.c., rc.Q-rra.n. B.lI. Kyaps;

IIOCTAHOBI,IJIII: peronaeHAoBarb Aucceprarluro Ea6yrrrKlrHa A.C. <<BrusHrde

tIoHHo-tIJIasNaeHHofi o6pa6omv Ha ocrarorrHbre MexaHl4rrecKr4e Halpf,xeHprr B

TOHKIIX nOnI{KpHCTUUIJII{qeCKLIX IIJIeHKaX MeT€LIIJIOB>) K 3aIIIIITe Ha COUCKaHLIe

y.renofi crerIeHI,I KaH.qrlAara $usuro-MareMaruqecKl4x HayK rro cnequ€rrrbHocrLr

1.3.8. - <<OnsuKa KoHAeHcLIpoBaHHoro cocrorHlr.D> Lr yrBep4vrrb 3aKJrrorreHue,

coAepxarqee o6uryro xapaKrepucrlr Ky AtrcceprarluoHnofi pa6oru.

Arcrya.nsHocrb reMbr

MuxpoereKTpoMexaHr,rqecKue cr,rcreMbr (M3MC), raKue

[epeKnloqarelrv\ ceHcophr kr aKTK)aropbr, o6HqHo Lr3roraBJruBarorcr rro

TexHoJIorI{LI rloBepxHocrnofi vrurpoo6pa6orrcu. 3ra rexHoJroruf, BKJrroqaer

HaHeceHlle Ha [oAno)KKy roHKux rrJreHoK, kr3 KoTopbIX BrlocneAcTBvrvl

Qopvrnpylorcfl crpyKTypHble oJIeMeHrbI M3MC. B npoqecce ocax(AeHus.BrrJreHK€x

Bo3HI4KaIor ocraroqHble MexaHrrrrecKlle Harrpfl)Konu4 cnoco6nrre oK€BhIBarb

cyqecrBeHHoe Brrufll;ue na pa6ouue xapaKTeplrcruKr4 ycrpoficrna. 3ro BrrvrflHvre,

KaK npaBHJro, flBIrfleTct HefaTrrBHbrM I4 Mox(eT npLrBoAtITb K pacTpecKuBaHr,rrc I{



orcnanBaHl4ro rrneHor. Hau6oJlee qacro na6nro4aercx 4eQopMarlurr crpyKrypHbrx

3JIeMeHToB, Aenaroq as, vx nepa6orocnoco6nrruu.

OAuaxo HuLrrHqHe ocraroqHbrx MexaHl{rrecKlrx Harrpf,xeHnfi s nneHKe Moxrer

llMerb r{ noJro)Klrrenrnrrfi eSSerr. Pacrsrusarorque Hanprx(eHlrfl B MlrKpoMocrax 14

uervr6panax yBenrur4BaK)T Lrx pe3oHaHcHble rlacrorbr, qro BaxtHo Anr raKr.rx MSMC

ycrpoficrB KaK ceHcopbr, [epeKrroqurerrvr, aKTroaropbr, MnKpofionrr r4 np. Tarxe

Haflp{xeHlrq MoryT racnoJrb3oBaTbcs Ans caMocoopKr{ TpexMepHbrx

Mr{KpogneKTpouHbrx ycrpoficre. Kar roJIbKo rrponcxoAur ocso6o)KAeHue ocnonnofi

cTpyKTypbr oT KperrneHHrr K rroAJIolKKe, ocTaTotrHbre Harrprx(eHprfl npprBoArT K ee

Bbrr:rrrKr{BaHuro B r{y)KHoe noJro)KeHne v o6pereHuro rpe6yenaofi $opuu. Kporvre

Toro, MexaHurrecKr4e HanpffKeHns. vr co3AaBaeMbre r{Mrr 4e$opvra\vrkr B ToHKlrx

IJIeHKaX IO3BOJI'IOT yIrpaBJUTb SJIeKTpLIqeCKr{Mr4, MafHLlTHbIMLr, O[ITLIqeCKId}.'dId kr

ApyfuMr4 ceoficreaNdr.r Mareplr€rJroB. tr4ccre4onaHLreM gTlrx xoneuuit, a raKx{e

co3AaHuervr ria ux ocHoBe HoBoro rIoKoJIeHIax ycrpoficra un@opMarlLroHHbrx 14

ceHcopHbrx TexHoJrorLIx.,3aHI4MaeTcr TaKoe aKTprBHo pa3BlrBaroqeecr HanpaBneHue

$u:uru rarc crpefiHrpoHLrKa.

B csqsu c grr4M, aKTy€trrbHbrM .uBJr.{ercs pa3Bvrrvre MeroAoB yrrpaBneHnf,

M exaH Hq e c KI,IMLI H anpqI{e Hprfl]J''{tr B TOHKLI X IIJI e HK€X.

OAnuna rr3 MeroAoe noa,4eficrBnfl. Ha MexaHlrqecKpre HatlptxeHufl flBlrflercfl

LroHHa-f, 6orra6ap4rEpoBKa. OHa Moxer BHocrirrb KaK pacrrrlrBaroulr4e, TaK u

cxr4Marorque HaIIp_f,xeHHs, LI rrosToMy npeAocTaBJrtreT ruupoKpre Bo3Mo)KHocTu IIo

?IX perynupoBaHlrro. Peeynrrar 6orr,r6apaupoBKll 3aBvrcfit or MHoxecrna SarropoB:

TeMrreparypbr rroAnoxKr4, crpyKTypbr rrJreHKu u ucxoAHoro rror-fl nanpxxeHufi.

OAnuivr Lr3 KrroareBbrx [apaMerpoB .trBrf,erct gHeprr,rr LroHoB. Karc upanuro, Arrfl

no:4eficrBprs Ha ocrarorrHbre HartpflKeHl4.f, rrcflonb3yerc-f, gHeprur noprAxa 1 reB.

OAsaxo r4cnoJrb3oBaHue r4oHoB c rarofi eneprnefi Moxer npr.rBoAlrrb K

He)KeJrareJrbHbrM sQSexrau, TaKkrM KaK paclbrJreHue Marepv€rna urv BHeApeHHe

rdoHoB B crpyKTypy rneHKu.I4s6exarb erl4x eQSercron rro3BoJrfler 6ovr6apAlrpoBKa

HoHaMr{ c oHeprr4eit uuxe [opora pacrrblneHus. Ee Mo)KHo ocyulecrBlrrb B peaKTope



rrnorHofi rrJra3Mbr Br{ LrHAyKr{r{oHHoro pa3ps.Aa Hu3Koro AaBneHLnr, Koropbrfi

rro3BoJrrer He3aBucHMo y[paBJrqrb enepruefi pr rrJlorHocrbro r{oHHoro rroroKa.

Ilo.noxcennq, BbrHocrrMbre Ha Barrlnry

1. IrIonHo-nJra3MeHHar{ o6pa6oma c eHepruefi zoHoB HLDKe rropora

pacrrbrneHnfl. B Alrala3oHe 15,30 sB ora3rrBaer cyrqecrBeHHoe sosAeficrBlre Ha

MexaHplrlecKr4e HarrprxeHvrfi B roHKI4x rIJIeHKax Cr (200-300 Hvr) na ruy6NHe,

cpannuuofi c ux ronulzHofi. B 3aBI4cHMocrLr or LrcxoAHofo HarrpflxeHHoro

cocro:rHrrr r4 ycnoBufi o6pa6orKrr, oHa [pLIBoAr4T KaK K BbrrrpsMneHuro 6aro.rHux

crpyKTyp, r{3foroBJleHHbrx r43 grplx fIJIeHoK, TaK r4, nao6opor, K yBeJrLMeHLIro

usria6a.

2. I4osso-rrJra3MeHnar o6pa6orra He crroco6na ora:uBarb Bo3Aeficrsne Ha

uzru6 TecroBbrx MLrKpoMexaHrdqecKHX crpyKTyp, BbrBerunBaHLre Koropbrx nyreM

[Jla3MoxuMr{rrecKoro rpaBnenzs Si rIoA HLIMI{ rlpoBoAuJrocb Ao o6pa6orrpr. 3ro

cBuAerenrcrEyer, qro An{ :aaJru,ukTr aosgeficryun o6pa6orrcra B rrJreHKe Aon}KHbI

[pLrcyTcTBoBaTb r,rcxoAHbre ocTaToIIHbIe MexaHuqecKlre Halp{xeHlrrr prlru I4x

rpaAHeHr.

3. Pesynrrarbr Mr{ rr,ro4enrrpoBaHllt [oK€r3€Lrru, rrro B xoAe 6ou6ap,unpoBKr4

LroHaMr4 Ar nonrarpvrcraJrrnrrecrcofi [JIeHKr4 Ha noBepxHocrr{ 3epeH Bo3HlrKaror

aAaroMbr, Koropbre ABLD(yrcr rro ero [oBepxHocr]r pr npoHlrKaror nrny6r

Mex3epeHHbrx rpaHraq. Tar )Ke KaK B xoAe ocarKAeHur rrJreHKr{, npoHuKHoBeHLre

a.qaroMoB B Mex(3epeHr{yrc rpaHLrrly B xoAe uonnofi 6ou6ap4upoBKr4 rrplrBoAlrr K

$opuupoBaHr4ro cxnMarcrrlkrx uartprrxelrruit, a r{x 6onee KoMrraKTHoe

[epepac[peAeJreHr4e BHyTplr Mex3epeHHhrx lpaHr4rl rrpr4BoAllT K .racruqHofi

penaKcarllru cxorMaroqLr x Halp sxelr.uit.

4. YnpaeJreHue rpaAHeHToM nanpxxenzfi B rrJreHKax [o3BoJrrer

ocyulecrBJrflrb c6opry rpexMepHblx MlrKpoycrpoficrn, B qacrHocru

MuKpor{HAyKropoB.

Ilparcrn.recKaq 3HaqrrMocrr pa6oru

Pa:pa6oranHafl. MeroAr{Ka [o3Bor-{er olpeAen-f,Tb r{3MeHeHLre MexaH}rrrecKLrx

nauprxenufi v rny6raHy ruo4uQzra\vvr B rrJreHKax B pe3ynbrare [oHHo-



rrn€BMeHHofi o6pa6orrz, v npvMeHLTMa raKx{e K mo6rru lpoqeccaM, H€

conpoBox(.{arcqr4Mcf, pacnbrneHr{eM MaTepr4€Ina, HarrprrMep, oonyqeHufl nyqKaMLI

3neKTpoHoB, ooToHoB 14 rrp.

I4onso-nJra3MeHHEUr o6pa6orr<a B uccneAoBaHHbrx pe)KrrMax [o3BoJrter

yrrpaBJr{Tb MexaHEqecKr4Mr4 HarrpflxeHvfl|s.{n B ToHK}rx nneHKax MeTaIIJIoB 14

zsrz6ola M3MC crpyKryp, r{3roroBJIeHHbIX LI3 HI4x.

Jllr.rHrrfi BKJTaA aBTopa

O6qas nocraHoBKa 3aAarr ocyilIecrBr-flracb coBMecrHo c HayrIHbIM

pyKoBoALrreJreM aBropa Auuponrru I4.Vl. llnanupoBaHue uccneAoBanuir,

Teoperr{qecxuit anaJrvrs, o6pa6orxa LI uHTepnperallurl pe3ynbraroB gKcrIepLIMeHToB

rrpoBoAr4nlrcb corlcKareJreM caMocrof,TeJlbHo. Anrop lpl{Hr{M€trr aKTuBHoe yvacrne

B rrpoBe.qeHrEu Mr{ MoAeJrupoBanprs, ocHoBH€ur qacrb pacqeroB 6rua upoBeAeHa I{M

caMocrorreJrbHo. Tarxe caMocro-rrreJlbHo corrcKareJreM 6uro [poBeAeHo

MoAenr{poBaHue MeroAoM KoHeqHbrx gJleMeHroe. Anropy npuHa.qne)Kr{T KJIIorIeBat

ponb s 6omnHHcrBe pa6or, BKrIoqeHHbrx B Allcceprallurc.

CoornercrBue coAeplnaHrrfl Arrcceprallfilr c[eqrraJrbHocru, rro Koropofr ona

peKoMeHAyeTcfl K 3arrII{Te.

Co4epxaHr4e ALIccepraIILIoHHofi pa6orbl coorBercrByer ryHKTaM l, 4 u 6

[ac[opra clequ€rnbHocrlr 1.3.8. - <<@lrsnKa KoHgeHcupoBaHHoro cocroflrl.*r-x>>.

[IorHora rr3Jro?KeHrrtr MarepuaJroB B rlerlarrl

OcnosHsre pe3yJrbrarbr pa6orn ony6nuroBaHbr s 5 crarbrx, BKJIIo'raA 2

crarblr n poccuficKlrx x{ypH€rnax (nxogxr B lepeqeHb HayqHbrx xcypHaJroB BAK upu

MraHo6pnayKlr Poccnu) u 3 crarbu B sapy6exHblx )KypH€Lrrax (un4erccupyrorc-t{

WoS ulutm Scopus), a rarcKe B re3r,Icax 15 ncepoccaficrcnx u Me)KAyHapoAHbIx

ronQepenqnfi.

3arc.nroqenHe

Hay.rHufi ceMHHap <<flepcueru.rBHbre rexHoJrorvrvr u ycrpoftcrna uurpo- u

@TI4AH rrM. K.A. Baruesa PAH rocJre o6cyx4enur

A.C. orleHprBaer ee KaK HayrrHylo

HaHOSneKTpOH?rKr{)>

AucceprarlHonnofi pa6orsr Ea6yruxuHa

raanuQurarlr{oHrryrc pa6ory, Koropaf, rro aKTy€urbHocrr4, o6reuy, HoBI{3He u



3HAqPIMOCTI4 pe3ynbTaToB TIOJIHOCTbIO COOTBETCTBVCT TpeooBaHvtfiIN'{)

rlpeAbf,BnteMbrM K KaHALrAarcKrIM AplcceprarlurM. .{ncceprarluoHH€rr pa6ora

Ea6yruruna A.C. orBeqaer BceM rpe6oranlrrM rr.r. 9-14 llonolreHurr BAK P@ (O

IIpuCpK'{eHnkI yqeHblx CTeIIeHeIfD), IIpeAbtBnf,eMhIX KaHALTAaTCKI{M

ALIccepraIILIf,M, TaK KaK flBrrflercfl, HayqHo-KnarnQzraquoHnofi pa6orofi, B Koropofi

coAepx{uTc.f, perueH?re HayqHofi 3alia's.v, r{Mercruefi 3HarreHue Anf, pa3Bkrrhrfl.

coorBercrnyrcqefi orpacJrpr 3nalanfl..

l4cxory LI3 BbIIrIecK€BaHHoro, cneAyer peKoMeHAoBarb Arlcceprarl[ro

Ea6yruruna A.C. <<BnprsHLre kroHHo-IrJraslaeHHofi o6pa6orru Ha ocrarorrHbre

MeXaHLIqeCKUe Ha[pffKeHLIt B TOHKLTX IIOILIKpLIQTa.JIIII''I!{eCKI,rX IIJIeHKaX MeT€LIIJIOB)

K 3alrlure Ha colrcKaHue yuenofi crerreHLI KaHALrAara Slr:nro-MareMaruqecKnx HayK

e ,{zcceprarllroHHbrfi coeer 24.2.326.07 npu PTy MI4P3A ro cnequarrbHocrr4

1 .3.8. - <<@usnKa KoHAeHcupoBaHHoro cocro fllavrfl>>.

YqeHufi ceKperapr @TI4AH nna. K.A. Bzurresa PAH

rc.S.-rr,r.H. QU
(.,

OTI4AH rarra. K.A. Baruega PAH,

II72I8, Poccrax, Mocraa, Haxnuoncrcuir rpocrreKr a.36 r.1

rene0on: +7 (499) 129-54-92, Saxc: +7 (499) 125-38-26,

e -mail : ft i an. director@bk. ru, lukichev @ftian.ru

I4.4. XopnH


