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T

nelyqefi opraHIr3aIIuI{ Ha AHccepraIIrIoHHyIo pa6ory Ba:lrpoea Hasnpa

IllauupoBrrqa <<B.rruqnne rlepnfl, rrpa3eoArlMa rI HeoArIMa na cnoftcrna

aJr roMrr HrreBo ro crrJra Ba AMr6>>, [peAcraBJreHHyro Ha col{cKa Hrre yueHofi

crerreHrr KauArrAara rexHr{rrecnrlx HayK rlo c[eqrlaJrbHocrrl 02.00.04-

SusuuecKafl xrIMIrfl

Anrya;rrHocrb reMbr Arrcceprarlun. Vlzge:.lut, KoHcrpyKr\Hs. n coopyxeHrlfl

n3 Mer€uIJIa cocraBJurror nara6oree 3Har{nrerbHyro rI IIeHHyro qacrb ocHoBHbIX

rrpotr3BoAcrBeHHbrx SoH4or mo6ofi [poMbIII]JIeHHo pa^:wrrofi crpaHbl, u ]IX 3aIrII,ITa

oT Koppo3r4pr rro3BoJrf,eT cHLl3r{Tb SKOHOMI4qeCKLIe nOTepI{ kr OoeCfIeIII'IBaeT

4anruefiurzfi rexnz.recrzfi rrporpecc. 3nanue ocHoBHbIX 3aKoHoMepnocrefi

B3ar{MoAeitcrsux KoMnoHeHToB B c[JraBax Aaror Bo3MoxtHocrb rlporHo3rIpoBarb

cnoficrsa clJIaBoB I{ olpeAeJIkITb o6nacru HX HcIIoJIb3oBaHI{-4.

Curas AMr6 orHocrlTc.fi K crrcreMe anroMr4Hl4fi-rvrarHprfi, xopouo

cBapr{Baerc-fl ro.{e.{Hofi, poJlnKonofi, ra":osofi cnapxoft. Cnras xoporuo

4e$opuzpyerc{ B xonoAHoM r,r roprqeM cocrotHrlxx. Tepvru.{ecKofi o6pa6ornofi

crrJraB He ylpoqH.f,erc.f,: npoQranu u3 Hero rlocraBJl.llorc-lt B roptqenpeccoBaHHoM

r4lrrr oroxlreHHoM cocrorHr{-fix. OAsaro Bonpocbl yflyrllrreHr{fl AonroBeqHocrl4

cBapHbrx KoHcrpyKrlvri4, Koppo3Lronnofi crofir<octn I4 rIpo.qJIe:avrfl. cpoKa ux clyx6rr
ocradrcs arryalurofi zagaueir.. I4ueuno rlosroMy AllcceprallploHHaf, pa6ora

Ba:upona H.III., uocs-flrrlennafl. r43yqeHr4ro Qzsvro-xLIMrIrIecKHx csoficrB cuJIaBa

AMr6, nerr4poBaHHoro rleprreM npa3eoALrMoM H Heo4kTMoM, rlpeAcraBJlter co6ofi

aKTy€rJrbHoe rlccneAoBaHue, EMeroqee nayunrrfi u npaKTrl.recxuft I{HTepec.

,{rEccepraquoHHaf, pa6ora cocTo}IT I{3 BBeAeHnx, 4 fJIaB, BbIBoAoB, crrllcKa

Jrr{Teparypbr r4 nplrJroxesufi. Pa6ora r,I3JIoxeHa na 140 crpaHullax KoMrlbrorepHoro

na6opa, BKrloqaer 48 ra6nw\,54 prcyHKa ra 103 Hal4MeHoBauuir, nl4reparypbl.

llepnan rJraBa Arrcceprarluz [ocB.rrqeua o6sopy nlTTeparypbl rlo Qn:raro-
KrrMrlrrecKr,rvr ceoficrBaM €urroMl4Hl4fl, MarHnfl, peAKo3eMeJIbHbIx MeTaJIJIoB (P3M) n

crrJraBoB cr4creM AMr6-P3M. B o6sope Jlllreparypbl paccMorpeHo oco6eunocru

oKr4cJreHr4{ Lr Koppo3lroHHo-SneKTpoxI4MI{qecKofo IIoBeAeHr4t KoMIIOHeHTOB

cocraBJrrroulax ocHoBy crrraBa AMr6, a raKxte P3M. frasa 3aBeplraercfl

OT3bIB

BbrBoAaMI4 rIO Oo3opy nllTepaTypbr u nocraHoBKol{ 3aAaq.



Bo nropofi rJraBe Avrcceprar\krr4 col4cKareJreM rrplrBe,{eHbr pe3ynbrarbr

uccne.qoBankrfl TeMrleparypuoft 3aBr4cr4Mocrr{ reunodurocrn vr ugueseHzfi
TepMoArzrHaMurrecKr,rx synrquu c[JraBa AMr6, Jrefr4poBaHHofo uepueM,
npa3eoArIMoM I4 HeoAI4Morvr. Buepnble AJI.f, 4annofi rpynrrbr crrJraBoB colrcKareJreM

rroflyrreHbl TeMlreparypHble 3aBr{cr{Mocrr4 renro€tr,ltcocrra vr rasN{eHeHlafi

TepMoApIHaMuiIecKI,Ix Synrqtrut, KaK sHTulrrbrrur, gHTporrr4fl. vr sHeprr4s fra66ca s
[rtlpoKoM HHTepB€uIe reMrleparyprr. llonyqeHHbre xapaKTepvrcrr4Kr4 cruraBoB raMeror

$yn4auenramnufi xapaKrep 14 AolroJlHf,ror crpaHr4rlbr coorBercrByroqux
cIIpaBoqHr4KoB"

B rperefi rJraBe Allcceprarlvu 4uccepraHToM [peAcraBJreHbr pe3ynbrarbr

TepMorpaBlrMerpuqecKoro r4ccneAoBaunfl Kr,rHerlrKra oKr{cJreHr4.rl crrJraBa AMr6,
neflrpoBaHHofo IIepI4eM, rIpa3eoAI{MoM I4 HeoAr{MoM rr yCTaHOBJTeHO, qTO B TBepAOM

cocrotHl{I4 oKr4cneHrzre crrJraBoB [oAql,IHf,ercf nauep6onn.recrofi 3aBr4cplMocrra"

Onpe4eneHo, rITo Ao6anru Jrerr4pyroqr4x KoMrroHeHToB yBerr4rrr,rBaror

ycrofi.runocrb LlcxoAHoro clrlaBa AMr6 K oKrrcJreHr4ro. flpr,r srorr,r Kaxyu1a.rrc.f,

SHepfLIt OKLICJIeHI4{ CIIJTaBOB rrpu Jrefr4poBaHrrll yKa3aHHbrMr{ MeTaJrJraMr{

yBelrr4qllBaercfl. or 39.5 lo 73.4 rc,{x/vroJrb, a LrcrurHHafl cKopocrb oKr{cJreHr4-rr HMeer

rlop-xAoK 1 0-a r<r/rvr2' c.

B 3aKJlror{I4remHofi verndprofi rJraBe pa6oru cor4cKareJreM o6o6rqenrr
pe3yJIbTaTbI TIOTOHIIIzIOCTaTLIqeCKOTO I4CcJIeAOBaHUfl, aHOAHOTO IIOB0AOHLI{ CIIJIaBa

AMr6, JlerlrpoBaHHoro qepl4eM, npa3eoAl4MoM r{ HeoAr4MoM, B cpeAe 3JreKTporrkrra

NaCl n rloKa3aHo, r{To Jlerzpyrcque 4o6anxurJepvrfl,, rrpa3eoAr{Ma r.r HeoAzua 4o 0,5

rtac.o/o yBenuqLIBalor Koppo3lloHHyro crofirocrb r4cxoAHoro clJraBa AMr6 y tr,5-2,0

pa3a. flpu erorrr 3HarILITeJIbHo yBeJIHrIHBaerc.[ rrrrrrrHroycrofiur{Bocrb crrJraBoB, o
qeM cBl,IAereJrbcrByer cMerrleHr{e rroreHrlkTaJloB Koppo3r4vr14 trr{TTkrHroo6pa:onanH.r

e 6oree [oJIo)I{I4TenbHyro o6nacrr gna.reHrafi. AnropoM rroKa3aHo, qro B [JraHe

Koppo3l{osnofi croftrocru 6oree [epcrreKTr,rBHbrM flBrrflercs. crrJraB Aur6,
leruponauurrfi npa3eoAr4MoM vr HeoAr4MoM. YcranoBJreHo, qro c pocroM

KOHIIeHTpAI\kILT XJIOpI4A-I{OHa B sneKTponr4Te CKOpOCTb KOppO3r4r{ CrrJraBOB

yBenl4ql4Baerct y I15-2,0 pffid, He 3aBrrcr{Mo or rlrx xr4MlrqecKoro cocraBa.

Hayvruaa HoBusHa pafiomot 3uKnruqaemc.r e cnedyruu4eM:

- [onyqeHbl MaTeMaTr4rrecKne MoAenr4 TeMrrepaTypHbrx 3aBr{cr{MocTeu

TerIJIoeMKocrI4, roe$SuqlleHTa rerrJroor.{aqvr vr r43MeHeHrzrfi repvrogr{HaMr4qecKzx

Synrqufi (eHramnlrr{, onrponr{Lr, gHeprvrurfu66ca) 4n-r crrJraBa AMr6 c qeplreM,

rrpa3eoAnMoM Lr HeoAr{MoM ;

- olpeAeJIeHbI sHepfeTPlqecKl4e vI Kr4HeTuqecKr4e rrapaMeTpbr rrpoqecca

oKIrcJIeHLIfl cnnaBa AMr6 c qepl4eM, npa3eoAr,rMoM r4 HeoAr{MoM [oKa3aHo, qro

O KLICJIeHHe CIJIaB O B nOAIILIHf, eTC.{ rl4nep 0 oJluqe CKI{M ypaBHeHI4tM ;

- pacmu$poBaHbl rIpoAyKTbI oKlrcJreHr,rr crrJraBoB r4 rroKa3ala ux ponb B

S op nrup o B aHvrvr M exaH Lr3 M a o KLr cn eH r{r cnJr aB o B ;



- ycraHoBJIeHbI OCHOBHbIe sJreKTpoxr4Mr{qecKr{e [apaMeTpbr npoqecca
Koppo3LII4 cIrJIaBa AMr6 c qepl4eM, npa3eoAlrMoM vr HeoAr4MoM 14 ano.{Hufi
MexaHr43M rrpoTeKaHr{fl npoqecca.

rrpanru.recKafl 3HarrlrMocrb rlccJreAoBaHrlfl cocroI4T B ToM, rrro Ha ocHoBe
upone4duHblx llccJre4onaHHfi ycraHoBJreubr orrrriMaJrbHbre KoHueHTp arltrkr, rlepffi,
npa3eoAllMa Lr HeoAI4Ma B cIrJIaBe AMr6 u Ha cocraB HoBhrx crrJraBoB rroJrvrreH
iraa-nrrfi rrareHr Fecny6nzru TagNzKr4craH Ns97Z or 17.10.201g.

BunolneHlrble HayqHble IlccneAoBalr4fl rrocnyxr4nr,r HayqHofi ocnos oit ptn
paspa6orKlr cocraBa HoBbIX aJIIoMLrHI4eBo-MafHr{eBbIX c[JraBoB, Koropbre Mofyr
HclloJlb3oBarbc-fl B o6nacr-sx Merannyprna vr MalrrrrHocrpozrenrnofi
rrpoMbrrrrJreHHo cTrr.

O6ocHoeaHHocrb r{ AocroBepHocrb [oryrrenHbrx pe3yJrbraroB:
flolyueuuble B pa6ore raHHbIe ocHoBaHbr Ha pe3yJrbrarax BbrrroJrHeHHbrx

$nsHro-xr4Mr4qecKr4x r{ccneAoBauuit crrJraBoB. Bunoau ro pa6ore Hayr{Ho
o 6 o cnosaHbl I4 co orBercrBylor coAeplraHr.rro Alrc ceprarlr4oHHofi p a6o6r.

MarepIEanbl Al{cceprar\vkr nporrrJrrr AocraroqHo rrrrzpoKyro anpo6aquro. flo
TeMe Al4ccepraqua ony6JII{KoBaHbI 20 rreqarurrx pa6or, B ToM rrr4cre 7 c.tarsefi s
xypHarlax BXoArIrII4x B [epeqeHb BeAyrrlr{x perleH3lrpyeMbrx xypH€rJroB,
peKoMeHAyeMbIX BAK Poccuficrofi @e4epaqnrE, 13 crarbr4 ouy6nuroBaHbr B

MarepLIaJIax ronQepeuqrafi, a raKxe [oJryqeH oALrH rrlalrrfi nareHT Pecny6rurnz
TaaxnrzcraH.

Oprarvl nalbHo crb c oAepx{aH ufl, Avrcaepr a:qJ,1I:j/_ co craBJrfl er 7 5,23 Yo or o 6rqero
o6revra reKcra; III4TlIpoBaHIzIe o$opuneHo KoppeKTHo; 3ar4McrBosaHHoro
MaTepVaJIa, IIcIIoJIb3oBaHHofo B AlIccepTaIIIIIzI 6e: ccbrJrKlr Ha aBTopa, ;1u6o
I4croqHHKoB 3al{McrBoBaHr4fl ne. o6uapy}KeHo, HayqHhrx pa6or, BbrrroJrueHHbrx
col{cKareleu yuenof creleHl4 B coaBTopcrBe, 6es cchlJroK Ha coaBTopoB, He

BbI{BJIEHO.

,{zccepraqlroHHaf, pa6ora Basupona H.III. BbrrroJrgeua Ha BbrcoKoM
Teoperl4trecKoM kr gKclepl{MeHT€rJrbHoM ypoBHe. I4ccle,4oaaHvrfl rrpoBeAeHbr c

cSopuynLrpoBaHbr

IlccJrenoBarruit.

Beavuas

lpI{MeHeHkIeM coBpeMeHHbIX MeroAoB Szsur<o-xr'rMr{qecKoro aHaJrLr3a u upz6opon.
Brr4nznyrrre B nefi loJrolKeHr4.rr HayqHo o6ocHonanrr 14 AoKa3aHbr. Brrsolrr

Jrofr.rrrHo vr o6o6qaror pe3yJrbrarbr rrpoBeAeHHbrx

Al{ccepralluonsofi pa6oTrr B MaIIILIHocrpor4TenbHbrx rrpeArrpr4;rrvrflxMuuucrepcrBa
IIpOMbIIIIIOHHOCTI4 IzI HOBbIX reXnOnOrr,rfr

yue6nrrx 3aBeAeHr4f,x MranucrepcrBo
Pecuv6rurrra

o0pa3oBaHr4t

Ta4xrarncraH, a raKxe crpaH CHf.
Hecrvrorpfl Ha oqeBI{AHbIe Aocrrrx{envrfl, pa6ora He JrrzrrlreHa HeAocrarKoB, K

qr{cJry, KoTopbrx Mo)KHo oTHeCTr{:

opraHH3aunq peKoMeHAyer I,ICfIOJIb3OBATb pe3yJrbTaTbr

Ta.4xnxracraH 14 Bbrcurux

kr HayKr4 Pecny6nuxu



1. B pa6ore He[oJrHo rrpeAcraBJreHbr pe3yJrbrarbr LrccJreAoBaHr/H rrpoAyKToB

oKr{creHr4-f, cnJraBa AMr6, nernpoBaHHoro qepl4eM, npa3eoAl4MoM H

HCO,III{MOM.

2. Fesynrrarbr r{ccJreAoBaHr{.fl renro€uxocrl{ I4 TepMoAl4HaMl{qecrcrzx $yHrqIafi
crIJIaBoB [peAcraBJIeHbI rrocJle saugrofi .{o BTopofo 3HaKa, xor-tr TorlHocrb

oIIpeAeJIeHIzIt cocTaslrxet Io .

3 " Cnelonaro [poBecrr{ r{ccneAoBaHr{f, aHoAHoro noBeAeHI4.a crIJIaBoB TaK}Ke B

Kl{cJrbrx vr ulenoqHbrx cpeAax, xor-rr 6u nu6opo.rHo Anfl crIJIaBoB

orrruMaJrbHoro cocraBa. 3ro sHaqr4TeJrbHo yKpacr{Jro 6rr pa6ory rto -v'acrr4

Koppo3r4oHHbrx r{c cneA oB aHVr4.

B rercre .qlrcceprarlurr Bcrpeqarorcr rpaMMarkrr{ecKue 14 crulrvcrl,IqecKple

ouru6xn (naupr,ruep, c.37; c.73; c.77; c.86 u r.,q.).

,{ucceprarlr4oHHaf, pa6ora Ha reMy <<Blnssue qepllf,, rlpa3eoAl4Ma I,I HeoA?IMa

Ha cBoficrBa aJrroMlrHr{eBoro crrJraBa AMr6> tBJlgerc.f, 3aKoHaleHnofi n BbIrIoJIHeHa

aBTOpOM CaMOCTOTTeJTbHO Ha AOCTaTOTTHOM BbICOKOM HayqHOM ypOBHe, OCHOBHOe

coAepxaHrze pa6orbr, BbrBo,qbr kr pe3yJrbrarbr, [peAcraBJIeHHbIe B aBTopeQepare,

BrroJrHe coorBercrByeT ocHoBHoMy ee coAep)I(aH[ro.

llpe4cranJreuHaf Ar4cceprarlrroHHaf pa6ora coorBercrByer rpe6onauurlt

BAK npr,r MzHr{crepcrBe HayKr4 }l Bbrcrrrero o6pa:onanurfl,Poccuficrofi @e4epar\Lrkr,

npeAbrBnfleMbrM K KaHAr4AaTcKr{M Ir4CCepTarIVrflM, a ee aBTOp Ba:upon Hasrap

lllanrrzpou4rr 3acnyxr4Baer npr,rcy]KAenr4flyueuofr crerleHll KaHAI4Aara rexHl4qecKl{x

HavK rro cneu?I€ulbHocrl{ 02. 0 0. 04 -<<@usu.IecKa.f, xI4MI4f >).

Orsrrs o6cyx4en Ha 3aceAalvru r<aQe,4pu <<Xrzrr,rus>> TexsolorzilecKoro
yHnBepcr4rera TaAxvKr4erana (llpororon J\b 2 or << 20 >> cenrs6px2019r.)

Ilpe4ce4areJlb, A.T.H ., v.o. rrpo$.

V.{eHufi ceKperapb, K.x.H., u.o. npoS.

3an.rca$eApofi xkrMarv\ K.x.H.

floAnucpI f a$apona A.A., I4rporvrrz

n lllapranosoff M.E. saeepruo:
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