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YTBEPX,4AIO

[upercrop Arenrcrea uo r4ePuofr

u p ailvra\n ounofi 6 ego lacno crla

Hauuo Hanrrrofi aKaAeMI4lI

Ta4xuruc'Iana

. MupcauA3oAa

)) arpeJlt 2020 r.

3AKJIIOIIE

ArErrT C TBA rr o flIE pH ofl I4 PAAI4AIII4OHH oII EE 3 OTIACHO C TII

HAIII4OHAJI6HOfr ATcaAEMIII{ HAyK TAAXI4KLTCTAIIA

,{raccepraqux Asusona OlultANona Aszsosuqa Ha TeMy: <<flolyuenue

B HAYIIHO-I4CCNEAOBATCIIbCKOM OTAENC

6esonacHocrl4 Haurloualsnofi aKaAeMHI4

6oporra4pr{AoB, aJTroMofr{Apr{AoB [Ienor{HbIX MerarIJIoB, rr44pv4a aJIroMI{HI4t Lr3

Mr4HepallbHbrx pyA Ta4xurcu crala kr ?rx Srzar,ri<o-xrrMllqecKl,Ie cnofrcrsa)) BbItIolHeHa

Areurcrna no x4epuofi v pa[va\noHHofi

HayK Ta4xI'ucucraHa.

Agusos O.A. c 2009 roAa paSoraer B ArenrcrBe IIo r,4epHofi 14 pailva\lronnofi

6egonacnocrr{ AraAerulu4 HayK Pecny6nuxz Ta.{xI4KI4craHa (HAHT). B 2019 roAY

oKoHqr4n Su:uvecrafi Qarcynmer TaAx{I4KcKoro HaUI4oHaJIbHoro yHlrBepcnrera rlo

c[eqnaJrlHocrl{ <Odrqas Qilsrara>.

Hayuurrfi pynonoAl{TeJrb :

,MupcauA3oAa I4lxonr - AoKTop TexHI4qecKI4X HayK, A6IISHT' AI4peKTop

Arenrcrea IIo flAepuofi tr paAgalll{onnofi 6esonacHocrl4 HAHT.

Hayvu rrfi KoHcYJlbraHT:

EaAa.iron AogyJxafip - AoKrop xr,rMr4rrecKl4x HayK, qneH-KoppecrloHAeHr

HAHT, npoSeccop r<a$e4pu o6Uefi v HeopraHl4.IecKofi xvrMr4vr Ta4xuxcKoro

TeXHHrIecKoro yHI4BepcI4TeTa I4MeHI{ aKaAeMIzita M. C. OCnuu.



flo uroran r o6cyx4eH r{fl Ar{ cceprauu u [pI{ Hfl To cJleAyloqee 3aKrIoqeHI'Ie :

[uccepraHToM 14ccJreAoBaHbr u pa3Bl,rrbr cnoco6r,t nonyrleHl4fl 6opo- kr

aJrroMortrApnAoB ruenor{Hbrx MeraJrJroe (U]M) HerlocpeAcrBeHHo rae 6opco4epx{alrll4x

v aJrroMocrrJrr4KarHbrx pyA, cuoco6ou xnoplrpoBanr4fl. c I,rrorosofr B3al,IMocBfl3bro

MexAy xnopvAoM 6opa (BCl:) 14 aJrroMHHi4eM (A1Cl3) c 6rauapublMl4 rI4ApLrI.aMLI

qero.rHo3eMeirbHbrx MeraJrrron (tl-[3M) u pa:pa6orau cuHre3 rur\pnl.a arroMI{HI'It

MexaHoxuMl4 l{ecKu M nyTeM.

B pesynrrare rrpoBeAeHubrx r{ccneAoBawvfit Asueoerrna O.A. TaKN(e u3yrleH

rrpouecc xnopr4poBaHzrfi. Sopo- u €uIIoMocI,IJII{KarHbIX pyA c IIenbIo nonyqeHl4t

r4cxoAHbrx xnopllAoB Sopa v aJrroMI4HI4tI, fionyr{eHbl 6oporz4prz4rt ruerorlHblx

MeriurJroB B3ar{MoAeficrsne\a rut1pr41a Irr4Tr4fl r4nr4 :nutpt4fl co ctrlecrro BF: kr BClg Ia

uafiAeurr ycnoBr4l o6pasonanza 6oporu4pl4AoB I!M, ilonyqeHbl rsx€lrre

aJrroMorr4Apr{Abr ruenor{Hbrx MeraJrJroB - KaJIi4 x, pySugufl v r\e3vrfl. c I,IcrIoJIb3oBaHI4eM

o6vesuofr peaKrlr4r4 B cpeAe Ar4rJurMa, upoBeAeHa orILIcrKa aJIroMorI4ApI4AoB Kurr4fl)

py6ugnx v rle3urT sucoxofi creneHr4 qr4crorbi vr3 AI4TJIITMoBbIX pacrBopoB kr

orrpeAeneHue nloruocrefi 3Tr4x aIIIoMorI4Ap?IAoB MeraJIJIoB, I4ccJIeAoBaHo

B3ar4MoAeficreue arroMorr4Apl4AoB HaTpvIfl c AlClg MeXaHoXI,lMI4lIecKI,IM M€TOAOM I'I

lonyr{eHbl o6pa3LIr'I A1H3, npoBeAeHo TepMoArrHaMl4r{ecKoe oOocHoBaHI{e

[poueccoB rroJrylreHr,rfl 6opo- v aJIIoMor]rApI{AoB lIfM, ycraHoBJIeHbI

3aKOHOMepHOCTT4 r4X r{3MeHeHVfl B 3aBr{CI4MOCTI4 OT npHpOAbI MeTaJInOB.

IIo ulorau npoeeAeHHbrx r4ccJreAosaHrafi nonyqeH ABa rlaresra Pecny6nunn

Tarxur<zcraH.

, Jhlqnslfr sx,raA aBTopa Anccepraqnossofi pa6orrr c$opl'tylupoBaHbl IIenrI I4

3A[A%]'d r4CCneAOBaHVrfl., npoBeAeHbl aHaIII43 nI4TepaTypHbIX AaHHbIX IIO TeMe,

r,rHrepnpe ra\wr z oSpa6orKa 3KcrrepI4MeHrarIbHbIX pe3ynbraron, cSopMynl4poBaHbl

BbrBoAbr. Bce 3Kcnepr4MeHTaJrr,Hbre AaHHbIe, Br<lroqdnnue B AI4ccepraIII4Io,

nonyqeHbr Jtr4lrHo aBTopoM r4nr4 ilpn ero HeIIocpeAcrBeHHoM yr{acrun, oQopMneHbl B

snAQ uy6nurar1ufr.

Crenenr AocroBepHocrr{ pe3yJrbraroB rIpoBeAeHHblx [IccJreAoBauufi.

Cocran, creneHb ql{crorbr u arpyxrypa ronyr{eHHblx rz4pra4nrrx coeAl4Henufi IUM



ycraHoBneHbt [puMeHeHI4eM [pequ3noHHbrx MeroAoB aHaJrvaa. Paspa6orauunfi

uo4elrulrfr crrHTe3 rro3BoJi-rrer aBToMarr43r{poBarb rrpouecc noryrreHr4q rur$pv$a

€LrrroMHHr4-{ Lrepe3 fr4Apr4Abr III3M c BbrcoKHM BbTXOAOM npOAyKTa.

Pac'{e'r' TepMoAI4HaMI4r{ecKI,IX xapar(Tepr4crrrK rrrApr4AHbrx coe4uueuufi kr

crarl4crHr{ecl(aq o6pa6orxa MoAelbHoro cHHTe3a utE4pvr1a aJrroMr{Hr4-rr

ocyUecrBJleHbI c zcIIoJIb3oBaHr4eM KoMrrbrorepHbrx nporpaMM "MICROSOFT

OFFICE z MATLAB.

Honu: n a pe3yJr braroB n po BegdH nux [ccJreAoB annil

- npoqecca xnopl4poBaHwn Oopoco4eplKaulzx vr aJrroMocr4Jrr4KarHbrx pyr

Ta4xrar<ucraHa Ans ronyqeHu-a xnopr4AoB 6opa kr aJrroMkrlnfl;

- TexHoJIori4r{ecKHX ocHoB [onyrreHr4r 6opo- vr aJrroMorr4Apr{AoB IrLrrHfl H

Harpvfl rr3 xnopr44on 6opa,14 arrrouwHtrfl;

- MOAenbHOTO CI4FITe3a ruI!,pwAA aJ'IIOMI,IHHf C I4CIIOJIb3OBaHHeM 6ZUapnrX

fHApHAoB Il_l3M MexaHoxuMr4qecrnM MeroAoM;

- npl4HUl4nnalt,nofi TexHonorl4rrecKnx cxeM cHHTe3a 6opo- u €urroMorrrAprrAoB

qenorlHblx N4 eTaJiJIOB;

- B orlpeAeleHl4e oIITr{MaJIrHLIX ycnonafi npoqecca crlHTe3a aJrroMorr,rApr4AoB

KaJrurfl, Ue3r{r w py6upwx;

- TepMoIVHaMI,Iqecxoe o6ocHoBaHl4e npoqeccoB nonyqeHrzx 6opo-, aJrroMo-

rHApI4AoB lUM, 3aKoHoMepHocrpl I{3MeHeHr{-rr repMoAr4HaMr{qecKr4x xapaKTepr4crr4K

npoqeccoB B 3aBHcl4MOCTI4 OT ilpl4poAbr MeraJrJroB lr r4x MareMaTVqeQKLre MoAenr{.

flparcrr.r uecrafl 3 Haqr{Mocrn pa6orrr.

, llolyqeHll xnopl4Abi Sopa I4 aJlloMr{nux nyreM rrpf,Moro xnopupoBaHr4r r43

MecrHbIX 6opo- 14 aJIroMocI4nHKarHbIX pyA TaAxznwcraHa c nocneAyro[]trM

I4crIoJIb3oBaHI4eM LIX Anfl roJryqeHur 6opo- r4 anroMorHApHAoB IIIM. llpe4loxeurr

tIpI4HIIi4nI4aJrbt{ble rexHoJlorr4rrecKue cxeMbr cHHTe3a 6oporrz4prrAoB Irr4TLrrkrlnarpvrfl.

Paspa6orau ilporpaMMzpoeauur'tft cuoco6 cr4HTe3a rutrpvra aJrroMlrHr{f

MCXAHOXIIMI4I{ECKI4 M MCTOIOM.

lloly'lenntte repMoAL{HaMI4r{ecKtr{e xapaKTepr4crr4Kr4 Hoc-f,T cnpanouHufi

xapaKTep H nonoJrlr gr 6aux repMoAl4 H aMr4rIecKHX BeJII{rII4H.



flory.lsH 2 n ar eur a Pe cny6lraxu TaANuKr4 craH.

Oqesrca Br,I[o,'IHeHHofi coucKarenena pa6orbr: Brreo4rr Ar.rcceprauHonHofi

pa6orrr v ony6.nuxoBaHHble HayqHble crarbu no reMe Ar4cceprarlutr

cBuAereJlbcrByror o coorBererBwvr uayunoft r<naluQuxar\ur4 cor4cKarer-f, Asrasosa

O.A. Ha coLIcKaIrae yueHofr crerleHr,r KaHAr4Aara rexHr4qecKl4x HayK rro

cilerlr4ulnbHocrr{ 05, 1 7.01 - TexHorofu-rr HeopfaHr4qecKnx BetuecrB.

flo,ruora I43Jro)KeHIdn MareprraJroB Ar{cceprarluu B pa6orax,

ouy6nurcoBaHHbIx colrcKare,'reM. OcrioeHoe coAepx{aHr4e Ar4cceprarluonnofi

pa6orrr orpax(eHo n 13 ny6nr4Karlr.{f,x, Koropbre AocrarolrHo noJruo orpax{aror ee

coAeplraHl4e,, 143 HI{x 4 B Hayr{Hr,rx xypHanax, peKoMeHAoBaHHbrx BAK rIpH

flpesu4enre Pecnydnzxu Ta4Nur<zcraH 14 9 B Marepr4aJrax xonsepeHqzfi

MelKAyHapoAHoro ra pecny6Jrr4r(aHcKoro ypoBHefi. llonyHe+ 2 rrareHra Pecny6nuxz

Ta4Nur<zcraH.

[raccepraqLroFrHar pa6ora Asnsoea O.A. na reMy <llonyrenrae 6oporr4Apr,rAoB,

tLJITOMOfI'I.4pI4AOB Ulenor{Hbrx MeraJrJroB, fr4Apr{.4a aJrroMkrHvrfl r43 Ml{HepaJrbHbrx pyA

Ta4xrarncraHa Id \4x $u:nxo-xr4Mr4r{ecKue csoftcrBa)) coorBercrByer rpe6onaHraeu

BAK npu flpesra4eure Pecny6nzxu Ta4xurracraH, a ee aBrop Aocror4H

npucyxAeHl4to y.resofi crerreHli KaHAr4Aara rexHr4lrecKr4x HayK no cilerlr4aJlbuocrr4

05. 17.01 -'Iexuol orr4fl HeopranaqecKr4x BeuecrB.

3aKruoqeul4e nplrHflTo Ha 3aae4alr4n V.reHoro coBera AreHrcrea ilo qAepuofi vr

paaaar\r4osHofi 6 es ouacsocrr4 HAHT.

llpzcyrcrBoBaro Ha 3aceAauuw 12 .rreuos yqeHoro coBera r'rg 13. Pesylrraru

ronpcoBaHl4t: ((3a) - 12 uel., (llporr4B)) - Her, (Bo3Aep)Ka,Tocb)) - Her, uporor<on Jrlb 5

or 27 anpenn 2020 r.

flpe4ce4arerrb 3 ace 4;aH:r^fl ,

KaHAil AaT Xr4Mr4 r{eCKl4X HayK

Cer<perapb 3aae1aHkrfl

KaHArrAaT Xr.rMr4qecK?rx Hayr(

.3. Axrraelos

' O.A. Hasapon


