
oT3btB
o$[LuanbHoro onnoHeHra Ha Axccepraq[F MxpoHoBa CepreF ]OpbeBu,ra Ha reMy:
<MexaHr3Mbr nnacrxeecKofr ,qeoopMaq,I,l fi gBonoqus MxKpocrpyKrypbr npt,| o6pa6orKe
MeraflfloB TpeH[eM c nepeMeuj[BaHueM) no cneq|4aflbHocrx 01.04.07 (o,|3t4Ka

KOHAeHCIpOBaHHOTO COCTOflHUq> Ha COl4CXaHl4e yVeHOi CTeneH'| AOKTOpa

(pr43xKo-MaTeMaTuqecK X HayK

AlccepraquoHHar paoora MxpoHoBa C.10. nocaaqera uccneAoBaHuo oco6eHHocrefi
nnacrflqecKoro TeqeHuf, ,1 (popM]tpoBaH[fi MnKpocTpyKryp B MerannuqecKxx MaTepuarax
npu o6pa6orKe rpeHtaeM c nepeMeuxBaH}|eM (OTn).

AffyanbHocrb r36paHHoi TeMhl

TexHorofl4f, OTn 6bna pa3pa6oraHa B Ha'{are 90-x roAoB npounoro BeKa KaK

np HqlnuanbHo HoBbri cnoco6 cBapK[ rBepAbrx ren. BbrcoKre cfl)DKe6Hbre cBoicrBa

cBapHbrx coeAuHeHufi, nofiyqaeMbx nocpeAcrBoM OTn, a ra|o(e orHocxrenbHar npocrora

,qaHHoro MeroAa npuBeflu K elo urxpoKoMy npaKUqecxoMy ficnonb3oBaHurc B rpaHcnoprHot

l4HAycrpr4r4, B '{acrHocl4 B aBlaKocMl4qecKoi npoMbruneHHocrl4. B cBolo oqepegb, 6ypHoe
pa3Bl4Tiae grofi TexHonotn[ o6ycnoB,|no norpe6Hocrb B 6onee rny6oKoM noHuMaHxr 3Toro

npoqecca.

XapaKrepHofi oco6eHHocrblo OTn rBnqerca ro, ero Marepran B 3oHe o6pa6orKx

noABepraercg oqeHb 60rbr.!l4M HeoAHopoAHbrM Aeoopr,raqxsM nplr BbrcoKr4x reMneparypax

14 cKopocrrx AeQopMaqxu. B Hacrorulee BpeMg noBeAeHxe MarepuanoB npn croJrb

3KcrpelraflbHot KoM6,|Haq|,I AeSopMaqfioHHbrx ycnoB i sBr]sercq Marol43yqeHHbrM. B orori

cBr3r4 rl3yqeHue npoqeccoB nnacrfiqecxoro reqeHnc u crpyKrypoo6paooeanur B xoAe OTn

no3BoIgeT pacuJxpl4Tb paMK|4 coBpeMeHHbtx npeacTaBneHt,|i o Ae(popMaLl'|oHHoM
noBeAeHnr Meraflnos x, TaKUM o6pa3oM, cnocoocrByer AaflbHefiuleMy pa3Bl4Tl4lo Su3uKl4
npoqHocrfl ,| nnacr]rgHocrx. KpoMe roro, noHuMaHle 6a3oBbx 3aKoHotvtepHocrefi 9T[x

npoqeccoB Aaer Bo3MoxHocrb, qeneHanpaBneHHo l43MeH9q pexuMbr OTn, ynpaBrrqrb

Kpucraanorpao[eecKoi reKcrypoi x MreocrpyKrypoft o6pa6arbrBaeMolo Marepxana c
qenbp noBbtueHfig eTo Qu3[Ko-MexaHrqecKux cBoicrB 14 SKcnuyarall]toHHbtx

xapaKTepxcrrrK. B 3Toi cBF3x aKTyanbHocrb AaHHofi Ar4ccepraqloHHoi paoorbr He

Bbr3brBaer coMHeHrfr.

cTeneHb ogocHoBaHHoc?].| HayqHbrx noroxeH1,|i, BbrBoaoa 1{ peKoMeHAaqxi

BrlcoKfo ctenegr o6ocuogaHHocrl{, 3aKrncruotrrylocr Bo BcecropoHHeM aHa:rrr3e
r4ccre,{yeMofi npo6neMbr u cpaBmelaurr pe3yJr;TaroB c nrrrepar)?Hr,rM}r r,rcroqHl{KaMlr
no AaHHofi TeMe, npoBeAeHrreM r.rccne.IoBarrufr c yqacrl,IeM HecKoJILKI{x xopouo

Pe:yrsrarrr, BbIBo,{bI LI ocHoBHbre roJloxeHlrt, BEIHocHM;Ie Ha 3arqury, rrMelor

ssA gl lcM
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3apeKoMeHAoBaBrx[x ce6r MeToAoB rr MeToAr,rK r,r ar{aJrr8a 6onErr]oro o6beMa
cTaTvcTllqecKlt 3Haq[MEIx p*yIBTaToB 9KCIIepI,IMeHTOB.

HoBrr3Ha rccreAoBaHrs, nory'{eHHbrx pe3yrbraroB, BbrBoAoB x pgr(oMeHAaqni,

cQopMyrrpoBaHHbrx B Alrccepraqxx
AaHHae Aa4ccepraqxoHHag pa6ora npeAcrasnger co6ofi oAHo x3 nepBbrx

c[cTeMaT[qecKrx r,rccneEoBaHxi npoqecca cTpyKTypoo6pa3oBaHuq npt4 OTn. B xoAe ee

BbrnonHeH!r9 MrrKpocTpyKrypHbri I reKcrypHbri aHanu3 6bn ocyu]ecTBneH Ha 20 pa3n|/1qHbrx

MeTanfluqecK x MaTeplaIax, xapaKTepx3yrou.[4xc9 pa3flugHbrMrl Kpl4cTannugecKxM

crpoeHueM (fqK, OqK x Tny peuerKu), sHeprlrei AeSeKTa ynaKoBKu (or -160 M,q)tdM' B
gxcToM an}oM,tHt |4 Ao -20 MA)dM'B aycTeHlTHoi CTanlr x naryHu) x 6a3oBbrM cocTaBoM
(o,4Ho(pa3Hbte MaTepxanbr u cnnaBbr, xcnbrrbrBa|oulue aflnorponHbre +a3oBbre
npeBpauleHlfl B xoAe o6pa6orKr). lzlccne4oaarur npoBoAr/nlcb KaK Ha
non[Kpt4crarn]4'{ecK}rx! TaK r Ha MoHoKpr4crafinlqecKxx Marepuanax. Anr arrecraLlll4
pa3opxeHrupoBaHHbrx crpyKTyp I Kpl4crannorpa$l4.]ecKl4x reKcryp npxMeHsnacb nepeAoBat
MeroAlrK:r aBToMaruqecKoro aHan'r3a kaprxH Arr$paKquu o6par8o-paccesHHbrx 3fleKrpoHoB
(EBSD).

HayqHag HoBx3Ha pa6olH saxrrcqaelcc B cnegyrcqerr.
(1) flocpeAcrBoM o4creMarrqecKoro aHanu3a pa3n['{Hbrx KoHcrpyKr]xoHHbrx

Marep[anoB AoKa3aHo, '{ro Kpr4crannorpaQu,{ecKar reKcrypa, o6pa3ypu]arcr B pe3ynbrare

OTn, KaK npaBuno 6n[3Ka K fiAeanbHoi TeKcrype npocroro cABl4ra. B HeKoropbrx cny.]aqx,

oAHaKo, Bo3MoxHo ranrc SopMupoBaH[e reKcryp peKpucraflnu3allxrr. B TLlK-Merannax
yrreHbuJeH[e oHep x AeQeKra ynaKoBKl4 (eA, BeAer K fi3MeHeHt4lo
Kpucrannorpa$x,]ecKoi reKcrypH or B/8fl12)<110> K ,4/7fl1U<ll0>. B Merannax c

OLlK peuJerKoi BbrrBJreHo npe[Myu]ecrBeHHoe QopMupoBaH[e reKcrypbr rl4na 40 I 2)I I I] .

B Tny-Meraflnax SopMxpyeMag TeKcrypa gBflsercs qyBcrB[TenbHoi K coorHouJeHu|o c/a. B
'{acrHocr[, B MarHueBbrx cnnaaax npeo6na4aer aKcuanbHafl 6a3[cHa9 Te(crypa r na

{000}<runr>, o6ycfloBneHHaq 6agucxurr.a cKonbxeHleM, a B ct, TuraHe - TeKcrypa r na

4{1T00}<llZ0>, cBr3aHHar c npr3Mar[eecK4M cKonbxeHreM. npx OTn MarH[eBbrx

cnnaBoe o6HaplaKero o6pasoeanue rcKnKrqurefibHo chabHoi Texcrypbr, MaKclMarbHag

uHTeHclrBHocrb Koropofr Moxer Ao 50 pa3 npeBbruJarb ypoBeHb SoHa.
(2) B pesynurare cucreMar qecKoro MxKpocrpyKrypHoro aHanli3a pa3n'rqHbrx

MareplanoB noKa3aHo, rrro oBon|olllrs 3epeHHoi crpylsypbr B xoAe OTn npeAcraBflger

cooofi cnoxHbrfi npoqecc, Koropbri o6brqHo BKn|o,raer B ce6s TeoMerpr4.recKxfi g$+eKr

AeQopMaquu, QparMeHTallxro x peKpxcrafint,3aqxlo no npepbrBxcrol,ry r'rexarrauy. B

HeKOTOpbtX Marepuanax rapKe Bo3MoxHa aononHurenbHag aKruBatluF MexaHuLrecKoTo

ABoiHIKoBaHxr, SopMrrpoBaH|,e ABoiHrrKoB orxl4ra x KoHBepreHqxs sepeH. flpeo6naAaHlae

TOIO l4rr rHoro MexaH!'r3Ma 3aBlcr4T KaK oT npxpoAbl MaTepuana, TaK I oT TeMneparypbl

oTn.



B qacrHocrr, npfi o6pa6orKe Ky6 qecKrx MerannoB c BbrcoKot 3Ay AoMrlHr.rpylou.lyo
ponb B sBoJroql414 M14KpocrpyKrypbr urpaeT QparMeHTaqxr. [loKa3aHo, qTo 4opM14poBaH|/|e
rpaH q rqeQopMaq[oHHoro npo]rcxoMeHrg B xoAe sToro npoqecca TecHo cBg3aHo c

o6pa3oBaH[eM KpxcrannorpaolqecKofi TeKcrypbr, a nJrocKocr4 rrx 3aneraHug 6n 3Kr KaK K
nnocKocTrM MaKpocKon}|qecKot'o cABura, TaK I KpxcTannorpa(plqecKlM nnocKocTnM
cKonbxeHu9.

np'| OTn TqK-Merar]floB c orHocureflbHo Hr43Koi sHeprxei AeQeKTa ynaKoBKr4

OCHOBHbIM MEXAHU3MOM cTpyrcypoo6pa3oBaH[g eBnaercB npepbrB14cTag
peKpucTanflu3aqug. noKa3aHo, qTo peKpucTannx3aqxoHHbre 3apo,qbrur4 HoBbrx 3epeH

npe[MyqecTBeHHo ooprrxpyloTcr no MexaHr3My o6pa3oBaHfi9 3epHorpaHuqHbrx <93brKoB).

B xoAe 3Toro npoqecca 3apoAbrul4 HacreAyor Kpxcrannorpa$xqecKylo opleHrrpoBrry
npI|paH qHbrx pafi oHoB AeSopMfipoBaHHoi MaTpur.lbr.

B r arepuanax c npoMe)qfroqHoi Benxql4Hofi 9Ay Bo3MoxeH nepexo,q or

Sparuenraquu K npepbrBrrcrofr peKplrcraflnt,tsaqtax npr noBbruJeHtan reMneparypbl
o6pa6orKr'r.

B xoAe OTn reKcaToHanbHbrx MeranrroB 3Bonnqt,|s 3epeHHoF crpyKrypbr o']eHb recHo
cBe3aHa c SopMxpoBaHueM Kpl4crannorpa$ueecKofi reKcrypbr. B qacrHocrx, o6pasoBaHue
ogeHb ocTpoi TeKcTypbt B 3oHe nepeMeulnsaHrg BeAer K qacr[qHoi KoHBepteHl.ll4l4

xpxcTanfl orpaQ14qecKrx opueHTupoBoK coceaHnx 3epeH.
(3) Ha npxMepe rxraHoBoro cnnaea BTO u Qeppxro-MapreHcrrHbrx cranei AoKa3aHo,

qro Sa3oBbE npeBpaqeH[s, npoTeKaoqre B xoAe OTn, xapaKrepx3yrcTcq Hant4']|4eM

He6onbuux, Ho crcTeMaTuqecKrx oTKnoHeH fi oT AeaflbHbtx opxeHTaqxoHHbtx

coorHouJeHui. nocpeAcrBoM EBSD-peKoHcrpy(q[u Mr4Kpocrpyrcyp BbrcoKoreMneparypHbrx

Sa3 ycraHoBneHo, rrro AaHHbrx oQQeKr cBf,3aH c SopMnpoBaH[eM pa3Buroi

AeQopMaqxoHHoi cy6crpyKrypbr. noKa3aHo, qro Hl43KoreMneparypHar +a3a,
o6pa3yoqaeca B pe3ynbrare Sa3oBoro npeBpaqeHus, HacneAyer Kpr4crarnorpaQxqecKylo
re(crypy npocroro cABrra BbrcoKoreMneparypHot Qa3H.

(4) ycraHoBneHo, qro aHoManbHbrt pocr 3epeH, [Meou.ll4i Mecro B xoAe oDKura

MarepranoB, noABeprHyrbrx OTn, recHo cBq3aH c MaKpocKonxqecKofi HeoAHopoAHocrbo

M[KpocrpyKrypbr BHyrpr4 3oHbr o6pa6orKx. noKa3aHo,,{To aHoManbHbri pocr 3epeH B

anpMuHrr!,t, noABeprHyToM oTn, MoxeT BecTr K oopMl4poBaHlp Texcrypbl
peKprcTann143aLlxx.

AocroBepHocrb nonyqeHHbx pegynbraroB, BbrBoAoB

,flocroaepxocru pesynbraroB Alccepraqlx o6ecne,{eHa rcnonb3oBaHlteM coBpeMeHHbrx

u anpo6a4poBaHHbrx MeroAoB r4ccneAoBaHxi. B qacrHocrr:

(1) npuMeHeHxeM HecKorlbKl4x He3aBficxMbrx cnoco6oB MxKpocrpyrrypHoro aHan 3a, TaKux
kar orrrrnec(arl uera.nnorpa@aa, pacrpoB,ul Iz [pocBerll{B,uouzu gJleKrpoulrau MaKpoc(ofirur 14



op4eHTaquoHHat MuKpocKonrr nocpeacrBoM aBToMaT[qecKoro aHan 3a KaprflH Al,{QpaKql4

o6parHo paccerHHbrx orreKrpoHoB (EBSD),

(2) MHoroypoBHeBoM aHan 3oM Mr,,rKpocrpyKrypbt, BKn|oqaou]rllr B ce6q KaqecrBeHHylo x

KOn[qecrBeHHyNS t\ileraanorpaQdo, [ccneAoBaHxe cnexTpa pa3opueHTpoBoK 14

Kpr,4crannorpa+xvecKoi reKcTypbr,
(3) 3HagurenbHoi crar!4crxKoi aHau!13llpyMbtx napaMerpoB 3epeHHoi crpyKrypbl (Ao

HecKofl bKxx AecFTKoB Tbtcgq 3epeH).

(4) HenporxBope,r Boi r,,rHrepnperaqtiei sKcnepxMeHTanbHblx pe3ynbraroB Ha ocHoBe

coBpeMeHHbrx npeAcTaBneH fr 14 Moaeflei AeQopMaqloHHoro noBeaeHl4a MeTannr9ecKtlx

t aTepl4anoB.

,{ocroeepuoct p*yJI;TaroB rroarBepx,{aercs raKxe BbtcoKI-iM )'poBHeM
anpo6aqnu pa6oru. Ocnoauoe cogepNaHrre Aliccepral1ul4 orpaxeno a 94

ny6ruraqnax, us nux 53 crarru ory6; lKoBaHo a aegyulx :apy6exH;Ix I'BAaHI4sx r4

v3na:unlrx, BKrro.reHHLIx B nepevenr BAK, Pe:ynrrarrr pa6orbl AoK.IraabIBaJII'Icb Ha

MHOTOT{ricreHHr,rx ecepoccziicttltx, LrHocrpaHHbrx I{ Mex.4yHapo,4HbIX KoHQepenqnxx u

cr.rMno3r-.ryMax rr xoporlo I.I3BecrHbI Haya{nofi o6rqecreeunocru.

3Ha.rxMocrb arr Hayx1,| npaKTtKx noryqeHHbtx aBTopoM pe3ynbraroB.

PeKoMeHAaqrtx no llx rcnortb3oBaHrx)

Pe3ynbrarbr, noflyqeHHbre B AxccepraLlll4, BHocqr cyqecrBeHHbli BKnaA B HayqHble

npeacraBneHuq o 3aKoHoMepHocrgx Ae(popMaqa4oHHoro noBeaeH!49 MaTepuanoB B

ycnoB qx oKcrpeMarrbHo 6onbLUr,lx AeQopMaLui, BbtcoKl4x reMneparyp I cKopocret

AeSopMaqvv.
npaKT ,recKag 3Haq!4Mocrb pa6orbr o6ycnoBneHa BosMoxHocrbp npl4MeHeH r

pe3ynbraroB r4ccneAoBaH[q Anq onrlM[3at]!414 npoqecca OTn Lul4poKoro Knacca

MeraflnfieecKrx MarepuanoB ynpaBneHug +opMxpyou]efrct B Hrlx lrl4KpocrpyKrypoi 14

Kpficrannorpa+[.recKofi reKcrypoi. KpoMe roto, B xoAe pa6orbl 6bltl pa3pa6oraH pFA

opr4r HanbHbrx MeroAt4t(, Koropbre MoryT 6btrb l,4cnoJtb3oBaHbl Ant ymy6reHHoro aHan!43a

npoqeccoB Sop[flrpoBaH q Kp craflnolpa$x.]ecK[x reKcryp fi Ml4KpocrpyKTyp B xoAe

AeSopMaLlla!a, peKpvcrannv3aLu!4, pocra 3epeH u +a3oBbtx npeBpaqeHxt.

Aocror,rHcrBa B coAepxaHllx x ooopMneHxt Axccepraql l

B xavecree AocrourHcrB pa6orbt MoxHo orMer4Tb cfleAyrculee

1) LU pOKOe UCnOnb3OBaHl4e COBpelreHHOi Op[eHTaLl[OHHOi lrl4KpOCKOnl4l4 nocpeAcTBoM

aBToMar[qecKoro aHanv3a o6parHo pacceFHHbtx SrteKTpoHoB (EBSD) MHorog[cneHHble

npe[Myu]ecTBa 3Toro MeToAa M[KpocTpyKrypHoro aHanx3a no3Bonunfi npoBecn4 HayqHoe

xccneAoBaH|/1e Ha KaqecTBeHHo HoBoM ypoBHe.



2) oofibuoe pa3Hoo6pa3[e [ccr]eAoBaHHbrx MarepuanoB. AaHHUi noAXoA no3Bon[r]
ycTaHoBxrb o6q4e 3aKoHoMepHocT[ ae$opMaqxoHHoro noBeAeHug MaTepxanoB B xoAe

OTn, a ra|o|€ BbrsBnrb BnrrHre r4na Kp[craannqecKo[ peuerKu x 9Ay Ha oror npoqecc.

3) ycraHoBneHue B3auMocB93r4 pa3flrr{Hbx acneKToB crpyKrypoo6pa3oBaHfiq B Marepuaflax,

Ae+opMrpyeMbx s ycroBl4gx OTll- usr4eHeHuq MopQono la la pa3MepoB sepeH,

sBonloquu aHcaMong rpaH14q iqe+opMaqroHHoro npolrcxox(qeHug u Soprfl4poBaHxF
KpucrannorpaQuqecxoi reKcrypbr.

3) At4ccepraquq npeKpacHo o$oplrneHa , coAepxxr H$HaqrrenbHoe Konu'{ecrBo oneqaroK,
HanucaHa xopouJl4M HayqHbtM 93btKoM.

HeAocrarx, B coAepxanru x o$opMneHxtr Axccepraqlt

3aMe,{aHxru noxeraHr,rr K pa6ore:

1. l43BecrHo, rrro 3aKoHoMepHocr +opMxpoBaHug crpyKryp Ae$opMallxoHHoro
npoxcxoxqeHx9 cyulecTBeHHo 3aBuctT xaK oT xapaKrepxcTxx MaTepuana, TaK I oT pexrMoB

AeQopM[poBaHug r BenfiquHbr nnacrxeecKoi AeoopMar][t4. nogroMy npu conocraBneHr14
MopQonorfiqecKux u xpucrannorpaQuqecK[x oco6eHHocrei crpyKrypHbrx cocrorH14i,
coopMl4poBaBuJxxcs B ycJroBxgx OTn B pa3nlqHbrx Mr4KpocrpyrcypHbrx per[oHax
o6paoarbtBaeMoro Marep ana, 6sno 6H eecur\4a none3Ho lMerb npeAcraBneHxe o roM, npl4
Ka('|x Ben]4qIHax BHeuHero HanpqxeHrr, cKopocTr4 14.cTeneHx ae(popMaqxx QopMupyeTca
crpyfiypa B srr,rx o6nacrsx. K coxaneHup, B Axccepraquu raKre cBeAeHuc, KaK npaBnno,
orcyrcrByror, npxBeAeHH nlruJb rexHonorrqecKre pexfiMbr OTn. KaK cneAcrBue, npfi
conocraBneHuu crpylsyp .qeoopMaquoHHoro npolrcxox4eHuq B pa3nxgHbrx
M[KpocrpyKrypHbrx perxoHax aBTopy Ar4ccepraqxr npxxoAr4Tcg roBopurb nuuJb 06
orHocurenbHo 6oubtillix l4nl4 orHoc[TenbHo Marbrx 3HageHrqx yKa3aHHbrx Beflrq[H. eTo,

KOHeqHO, CHl|XaeT UHQOpMaTl|BHOCTb npOBeAeHHOrO UCCfleAOBaHXT U 3aTpyAH9eT

cpaBHeHxe nonyr{eHHbrx pe3ynbraroB c pe3ynbraraMu xccneAoBaHui 3aKoHoMepHocrei

crpyrcypoo6pasoBaHxr npl1 Apyr]4x rexHofloruqecKhx cxeMax AeOopMrlpoBaHt4r (HanpxMep,

npu vHTeHclaBHoi nnacrt4qec|{oi AeOopMaL{u14 KpyqeHxeM).
2. lA3 TeKcra Axccepraquu ocragTct HegcHbtM 9To noHuMaer aBTop noA TaKuMr4
BbrpaxeHusMx KaK "Marepran, 3axBageHHbri xHcrpyMeHToM B xoAe OTn" yr "oca|(qeHl4e
Marepxara BHyrpu 3oHbr OTn". KaKue Qt,|3,|.{ecKxe npoqeccbr npolrcxoArr npx "3axBare" u

"ocaXAeH[ " Mafepuana2 ly'cnbrrbrBaer nh Mareplan c MoMeHTa ero "3axBara" Ao MoMeHTa
"ocax(AeH q" nnacruvecxyrc pe@opruaqun?

3. B pa6ore npeAcraBreHbr oKcneprMeHTanbHbre SyHKqxx pacnpeAeneHxn rpaHlll

.qe$opMaquoHHoro npoucxo)|(iqeHrs no pa3op[eHT[poBKaM (OPO) . B pa6orax XaHceHa I

Xbp3a Ii B rlocJleAyroulrzx pa6orax Pbr6rzHa x coaBTopoB AnF MareMarfiqecKoro



onucaHrr oPo B sparMeHrnpoBaHHbrx cTpyKrypax, sopMrrpyror4xxca npx r,rHorr4x Apyrr4x
cxeMax AesopMr4poBaHur, 6bno npeAno)eHo r4cnonb3oBarb raMMa pacnpeAeneHxe. Ha

Haui BsTnFA, 6bno 6br qgfiecooopar3Ho npoBecrx MareMarhi{ecKyro o6pa6orKy npxBeAgHHbrx

B Al4ocepTaq|,'l naHHbrx c qenbn aHan[3a np[MeHuMocTn 3Torc pacnpeAeneHxr Ang
onrcaH4r crpyr(ryp, sopMr4pyou.ll,rxce B ycnoBugx oT[1. B 3aBxcxMocTx oT pe3yflbTaToB

aHanu3a MoxHo 6blno 6bt, Ha Hau B3rngA, cAenaTb Bbt8oAbt o cxo[cTBe unu pa3nvgrvl

MexaHu3MoB crpyKn/poo6pa3oBaHxr np4 OTn u Apyrxx cxeMax 14 pexlMax [HTeHc[BHoro

nnacTrqecKoro EesopM14poBaHur.
4. B Ka,.{ecrBe noxenaHrr AanbHeiLlero pa3Burt g pa6orbt MoxHo nopeKoMeHAoBarb
pa3pa6oTKy KonusecmeeHHhtx MoAenei sBonoqfiu Ml4KpocTpyrsypbr u reKcrypbl

MarepuanoB B xorqe oT[1.

O6qan xapaKTepBcrrxa pa6orbr.

OTMeqerIIIEre EeAocrarrd-r rre B.lrr4rrror rra rroJroxnrer6E,.ro orleE(y pa6or6r B rIeJroM,

AEcceprarr{r Mupouoaa Cepre-r IOpreenra BbrrroJrEerra rla BEIcoKoM Eay{fio-TexE .recKoM

ypoBrre rr 4peacr,rBJrrer co6oi gaxo*rerfiyro uaywro-r<ranaQaKaqnorrFo pa6ory. Ha ocrroBarrarl

ocyllecrBlreErrED( aBTopoM ltccJle.qoBaEnf pa3pa6oraE6r reoperrrlrecKrie IloroxellE , coBorc}Tlllocr6

r{oropbrx Mo)KEo rraau$rqrponam Ka( qayfioe Aocfixeule. TaKEM o6pa3oM, ,qtcceprallllorfiat

pa6ora coorBercrByer rpe6oBaEurM (floroxeEnJr o rroprA(e flplicyxJles]Ul )qerr6D( cre[eHeji$, a eg

aBTOp 3acnyxlBaeT rrpricpKAeH{r acr(oMoi }4reltor aTelesln ao(Topa 0u3lx(o-MaTeMaTE.recKprx fia}.I(

IIo creqlrzrjr6rrocrri 01.04.07 <Orl3rKa l(oEAeEclrpoBlluEoro cocrors[rD.

O4l4qxanbHbri onnoHeHT,

3aM. AnpeKropa no HayKe 4nM PAH
AoKrop Su3xKo-MareMaruqecK[x HayK, npo$eccop,
3acnl4KeHHHi AegTerb HayK[ PO
nepeBe3eHqeB BnaAuMup HuKonaeBr,{
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floanucr B.H. flepeBe3eHrleBa

603024, r. HuxHr4i

Vuerurfi cerperapr trIfIM PAH LI.C. flannos
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