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Orucroro rexHoJlornqecKoro yul{Bepcurera HMeHTI

Ar4cceprarll4oHr{yn pa6ory Calupona Earup6er

Begyrqeft opfaHlr3arJtrn - raSe4pn <<Xutuux 14 xu:llvr'"recKat rexHoJIorLI$)
M.A.uuurena

orxoAoB yrne4o6uqu c aKTLrBlrpoBaHHbIMrI cBr3yroqvIMvI>>) rlpeAcraBlennofi Ha

co?rcKaHue yrenoft creneHr{ KaHALrAara rexH{qecKuIx HayK no c[equaJlbHocrl4

05.17.06 - rexHoJlon4s II [epepa6oxa IIoJIIIMepoB I4 KoMno3nroB.

Anrya.nnHocrb reMr'r [ccJregoBannfl. llpe4craulenHat Ha or3blB

AncceprarlrroHH€ur pa6ora Calvtpona Farup6era 3ylyvronn-ra nocB{uleHa

paspa6orKe rexHonornx rron;nreHr4r KoMrro3uITHoro rBepAoro rorIJII{Ba Ha ocHoBe

orxoAoB yrue4o6trvn KP c ucrroJrb3oBaHlileM aKTlIBI4poBaHHbIX cBt3yrou&lx
(neccoroft u 6enroH?r.rosofi rJrr4Hbr, ryr\laroB 143 oKucJIeHHbIX yrueft, Belr{ecrBa npu

repMopacrBopeulrr4 yrnefi) n oKcneplrMeuT€ulbHoe orrpeAeneHlle ycnonufi u
xapaKTepLIcTkrKI4 cxtLIraHLIs TonJII4Ba Anf ynpaBJIeHLIrI llpoqeccaMvr I4x ropeHl{fl.

Ourrr MHorrx crpaH rroK€BbrBaer, rrro norpe6uocrb B TotIJII{Be Mox{er 6rrm
rroKpblTa 3a cqeT BoBJIeqeHr4tr B TonJrlrBHo-gHepreruqecrnfi 6alaHc

(OurTY) Ha

Ha TeMy3ynynronnva

<Pa:pa6orKa rexHoJrornr{ rloryqeHurr KoMno3I4THoro rBepAoro rorIJII{Ba Ha ocHoBe

Hr43KocoprHoro cblpb.l (6yporo yrJlt, 6zouaccrr 14 Ap.). O,4nar<o, Hll3KI{e

TefrJroTexHllrrecKr{e u [poqHocTHbre xapaKTepI4cTLIKI4 TaKOfO Cblpbfl ITpLIBOAflT K

BbrcoKlrM 3KcrrnyaTarllroHHbrM 3aTPaTaM rlpu clKnralJvll4 TpaAI,IqvOHHbIMI4

cnoco6auu. B p*yJrbrare groro engpreruqecKoe I4crIoJIb3oBaHpIe Hl{3KocoprHoro

cbrpbr BcTpeqaercr KpauHe peAKo.

ZccneAosanvre npo6nenarr BoBJrerreHLrs B TotlJl?IBHo-3Heprerl{qecrcnfi 6alasc
Lr rroBbrluenlae gKoHoMlr.recKofi sS$exrunHocrll I{crIOJIb3oBaHvrfl. Hl43KocoprHofo

cbrpbr B BLrAe KoMno3raTHoro rBepAofo rorrJrr4Ba flBrrfleTcs. aKTyanbHofi. sallaqeir
TerrJrogHeprer[KlI Krrprrrrcnofi Pcuy6lzru.

B Hacrosuee BpeMrr Ha repplrroplrr4 Kupruscrofi Pecuy6nurn LI3BecrHbI

oKoJIo 70 Mecropo)Kqenwia v yulenpo{sreHnfi. B xoAe Ao6rr.Iu yruefi oHH
rracrr{rrHo [peBparqarorcr (6onee 50%) B HeroBapnrtfi B]IA yrnr * MeJIoqu LI

orxoAbr. 6onee KaqecrBeHnbre vr KycKoBbIe yrnn peaJll,I3yrorcfl B pbIHKax, B

IIpOMbrrxJreHHocTI4, a oTxoAbI ocTaloTcg BMecTe c oTBaJIaMTI Ha MeCTaX Lr

HaKarlJrr4Barorc.f,, .rto Heo6xoAr4Mo petulrrb paqlloH€ulbHoro rax ucrloJlb3oBaHlafi.
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OAHrarvr n3 ocHoBHbrx HaupaeneHxfi paIII4oHaJIbHoro IacnoJlb3oBaHvfl'

yfoJrbHbrx oTxoAoB ,IBJrfleTCr rroJrrreHue KoMrIO3rrTHOrO TBepAOTO TOnJITIBa

(KTT) (6puxeru).
Curya4ux c 6purern9ft rpoAyKlllaefi. na pbIHKe yr;I-r A€UIeKo He npocTas'

Epurcer KaK ronapHrrfi [poAyKT OKa3brBaeTc.[ B OAnOft prruounofi HLIIUe C

KoHKypeHTHbrM coproBbrM yrneM [plr 3HaqrITeJIbHo 6onsurefi ce6ecrouMocrrl rI3-

3a AoporoBlr3ubr o6opy,uonaltrfl.. B HayrlHo-Texnl4qecKofi Jll{Teparype

HpAocraTorrHo cne4enuft o rpllpoAe s$$exra yBertl4qenvfl.Ilpnpocra npoqHocTE I'1

ylyrrrrreHr4f, KarrecrBa 6purera, TeoperlrrrecKllx [peAnocbIJIoK I4 AocroBepHbIX

pe3yJrbTaToB BJILI.tIH1TA pa3nusHblx Saxropon Ha Kaqecrno 6pnneTa, Hanpl{Mep,

uo4uQrarll{poBaHlre r4rrkr aKT}rBarILrfl r.Icnonb3yeMblx B KarlecrBe cBfl3yloulero

MaTepIIaJIa fJIlIHbI, pA3nVIrLHbIX fyMaToB, a TaKxte ucIIoJIb3OBaHVVr B KaqecTBe

cBf,3yroqux rpoAyKToB TepMopacrBopeHllfl yrn4 Ia T.A.

B cB.n3tr c srlrM, pa:pa6oma rexHoJIorLIkI rIoJIfIeHI4t KoMrIo3rITHoro

TBepAoro ToIIJILIBa Ha ocHoBe oTXoAoB yme4o6rruu Ha ocHOBe AocTylHbIX

cBt3ytoqux MaTepIIaJIOB ;JI?IH6I, IIpOAyKTbI TepMOpacTBOpeHI4fl yfJleft,

He$r{Hbre orxoAbl, ryMarbr oKLrcJreHHbIX yrJlefi .xBJlflrorcf, aKTyaJIbHbIMLI Arrfl

TonJluBHo-gHeprerrlqecrcofi orpacnu KsrprrrscraHa.
Hayuuyro HoBr{3Hy,qncceprarlnonnofi pa6oru orpeAeffror cneAyloqne

pe3ynbTaTbl I{CCneA OB,AIiIVIfl., [OlytIeHHbIe JII{rIHO COI4CKaTeJIeM.

- paspa6oraHa rexHoJrorr{rr repMnilecKoro pacrBopeHll-l yrilefi KP npu

arrr,rocsepHoM AaBnenvru,c rrcrroJlb3oBaHlreM pacrBopl4Tenefi I{ LIccJIeAoBaHbI ero

BJrlItHlIe .Ha xapaKTeprIcrLIKI{ KTT.
-BnepBble yCTaHOBJIeHO BO3MOX{HOCTb npLIMeHeHVfl' TM.kIHoBbIX BeIIIecTB

KaqecTBe cB'3yloqefo AJI.'I noJIyIIeHLI' KTT u3 oTXoAoB yfJleAo6blqu KP;

'paspa6orana rexHoJlorl{t ronyqeHl{-f, KTT v3 6ypux yrnefi

HcrroJrb3oBaHrreM KoM6LrHr,rpoBaHHbrx cBf,3yrolqzx I{3 TJILIHbI I4 ryMaron (Harpnx

curru:rara natpux);
-BrrepBbre anpo6upoBaHa u pazpa6oraHa rexHoJlorufl noJlfreHus KTT c

yJrf{rueHHbrMr{ Srasuxo-uexaHr{qecK?IMll xapaKTeplrcrl{KaMr{ 3a cqdr

MexaHr4qecrofi u xr4Mr.rqecKofi aKTr4Barluu 6enronnroeofi I4 JleccoBofr ruunrr 14 wx

cyc[eH3r4H; t
-rroKEBaHa Bo3MoxrHocrb ynp6rneHnt rlpoqeccaMI4 ropeHut KTT 3a cqer

'r3MeHeHHfl 
KoHrleHTparlrdrl cB{3yroquxu o6reua rroAaqu Bo3Ayxa n ycrpoficrBax

AJrr c)KllfaHLrfl;
-onpeAeJreHo rexHr{Ko-gKoHoMrrqecKoe o6ocHosaHze (T3O) IroJIf{eHLIt

KTT Lr3 yrneorxoAoB KP c ucrroJrb3oBaHlleM oreqecrBeHHblx cBt3ylolllxx.

3na.rutvrocrb pe3yJrbraroB rrccJreAoBagrlfl AJIfl HayKLT 3aKJlroalaerct B ToM,

qTo TeopeTrzrqecKne I{ rrpaKTualecKlae BbIBoAbI IIO3BOJI.IIOT pe€IJIlI3OBaTb CI4CTeUnrrfi

rIoAXoA K n3)nreHllro rexHonoruft rroJr;nreHl{.l KoMrIo3rIq}IoHHbrx rBep,{bIX TOTIJII4B.

,{ocronepHocrb 14 o6ocnosaHHocrb HafrHbIX rIoJIox{eHLIft, BbIBoAoB Lr

peKoMeHA aguil1 noJrfreuHbrx B,{uccepralllrl{, o6ecnerlllBaerct KoppeKTHocrbro

rrocTaHoBKr{ saIla'-ilv, ]rx perueHr,u c npLIMeHeH]IeM COBpeMeHHbIX MeTOAOB

r4ccJreAoBa;ginfi. r,r AocrarorrHbrM o6reuou 3Kc[epuMeHT€ulbHbrx xccJleAoBatrnit', a
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TaKXe CXOATTMOCTbTO pa0qeTHbrx [apaMeTpoB I4 nOJIyqeHHbIX sKCnepI{MeHT€uIbHbIX

,iIAHHbIX.

IlparcrnuecKoe 3HarreHrre pe3yJrbraron pa6orbl orrpeAeJltercf, TeM, qro

pe3ynbrarbr rrpoBeAeHHbrx r4ccJreAoBauuit. ucrloJlb3ylorct rnfl. pa3pa6omn T3O,
co3AaHr4r vr pa3MeuleHwr npolr3BoAcrB, rexnolornfi vr paspa6omN HoBbIX

TonoqHbrx ycrpoftcre. Paspa6orana rexHoJIorLIu BblrrycKa yroJlbHrrx 6pureToB c

yJrfrureHHbrMrl Qusuxo-rvrexaHr{qecKllMl4 xapaKTepLIcrrIKaMI4 3a

noJrb3 oBaH ?r5. aKTr4BtIp oBaHHoft muHrr.
PercouenAarlnn rro [crroJrb3oBaHr{Io pe3yJrbraroB rr BbIBoAoB

Arrcceprarlnu. C.{HraeM rleneboo6pa3HbrM rlpoAoJlx(ram pa6ory B HaTIpaBJIeHUILI

perrreHurr zaqaqv vr gKoHoMlrrrecKoro o6ocnoeaHu-s texnonorraft no[yqeHus

KOMIrO3r4rIr{OHHbrX TBepAbrX TOIIJrrlB C aKTLIBI4pOBaHHbIMLI CBS3yIOUInMLI kT

oprauuqecKrrMlr HarroJIHuTTeJrtMtr. Becrrua I{HTepecHbIMrI Alrfl" I4crloJlb3oBarrus-

sBfljflloTc.f, [peAJrox(eHHble TexHoJrornr{ Ia MeTOAbI aKTIIBAIIVr IJIpIHbI I{ yIOnbHbIX

rracrurl, non)..reHLlx 6pureron.
OcHonnue rroJromentrfl. gtvrcceprarlux HaITIJITI orpaxeHue s 13 rly6rluKarlurx

aBTopa, B ToM qI{cJIe e 1 uareHTe Ha usoOperenne.

[ocronepHocrb ocHoBHbrx HayqHblx nonoxennfi u BbIBoAoB

Alrccep-TaUun rroATBepx(AeHa na6oparopHblMl4I{ccJIeAoBaHAsMLr u [paKTLTqecKEMIa

noAXoAaMu. Pazpa6oraHHbre peKoMeHAarVLr HaIIIIH npaKTl{qecKoe [prIMeHeHrIe.

Anrope$epar Aucceprarlrllr ra uy6nxraqlzrvr aBropa s uonHofi Mepe orpaxaer ee

ocHoBHoe coAepxaHr4e - Lr rro3BoJrflIor cyAllTb O CTCIIEHII NOJIHOTbI

3aKoHrreHnocrr4 pa6orrr B coorBercrBr4v c nocraBJIeHHbIMrI corlcKareneM IIeJUIM. B

AgcceprauuoHnofi pa6ore, corrcKareJrb B ycraHoBJIeHHoM rroptAKe o$opvurn
ccbrJrKr{ Ha aBTopoB r.r I{croqHlrKrr, orKyAa 3avMcTBoBaHbI s Heo6xoA?IMbIX AJIf

I{ C CJI eAo B AHufl .,MATep Irt UuIbI.

fluccepraqux oSoprvureHa B coorBercrBvrv c rpe6onaHvrflMr <<flonoxeHllt o

c.I€r rtc-

KaHAT4AaTCKI4M

AaHO rlpaBo

05.17.06
AnropeSepar

pe3yJIbTaTbI

rropflAKe npucyx{Aenvrs. yqeHbrx creneHefi), [peAstBrseMblM K

Ar{cceprallHtM.
CoornercrBrle pa6orrt c[eurlaJrbHocrrlr [o rcoropofi

AHCCepTarIr{OHHOMy COBeTy [pII HIIMaTb AIICCepTaIIIIH K 3aIIIIrTe
cnequaJrbHocrlr

N KOMIIO3ITTOB.

TIOJIO)KEH?I{ VI

,{rccepraqux coorBercrByer/ Sopuyne
TexHoJIorrIrI vr nepepa6on<a uowttrlepon

AUCCepTaIII4LI nOJIHOCTbTO OTpaXaeT BCe

ALrcceprarrnonnofi pa6orn.
Hapx4y c o6qefi srrcoKofi oqeurofi pa6oru xoreJlocb 6u BblcKa3arb

HeKOTOpbre 3aMerlaHlrfl [r rlpeAJrorteHlrfl :

1. B pa6ore HeAocraroqHo yKa3aHbr Bonpocbr LlccJleAoBakrufl. crpyKrypbl
KOMrrO3LrqlroHHOfO TBepAOfO

METO,UAMPI.

TorrJrllBa peHTreHorpaQzuecKlrMll

2. B pa6ore He noJr.Hocrbro rrarrreJr orpaxeHl{e Borlpoc onpeAeJIeHI{rI

nu6poca BpeAHbIX BeIrIecrB n ariraocQepy.

3 . I4iuerorcs HerorlHocrl{ I{ peAaKrlrloHHble rrorpelxHocrPl.
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OA"U*q, OTMeqeHHbIe HeAocTaTKu He cHLIXaIoT HayqHylo u npaKTIIrIecKyIo

rIeHHoCTb ALIccepTaIIuOHHoro ?IccJIeAoBa1ufl'. B pa6oTe AocTaTOrIHo

y6eArarelbHbrx rrpr4MepoB, noATBepxAaroqr4x efo ocHoBHbIe fIoJIo)KeHI{-fl.

flpe4.noxeHllfl IIo [pncyxAeHIIIg yqegoft cTeneHII KaHIIIAaTa

TexHrlqecKlrx HayK.
PaccuarpuBaeMyro Ar4cceprarlr{oHHyro pa6ory Ca6rapona E.3. Ha reMy

<<paspa6orKa rexHoJrofrrr{ rroJrr{eHu-n KoMTIO3I4THO|O TBepAofo ToTIJILIBa Ha ocHoBe

oTXoAoB yrfleAo6blqra c aKTIIBkTpoBaHHbIMII cBf,3yIoq]IMLD) IIo HayIHoMy 14

coAeplKaTeJrbHoMy ypoBHIo "MoNno xapaKTepII3OBaTb KaK CaMOCTOf,TeJIbHOe'

3aKogqeHHoe LIccJIeAoBaHlte, o6laAaloqee BHyTp9HHIIM cTpyKTypHbIM

eAr{HcrBoM; coAepxarqee HayrIHo-06ocnosaH'rre Teoperl{Ko-MeroAr'qecKue

rroJrolKeHus. vl pe[IeH]I{, BHeApeHI{e KoTopbIX I4MeeT CyIqecTBeHHOe 3HaqeHI4e AJI'

Teopuu v [paKTI{KtI HeAporroJrb3oBaHl{t, yfonbHofi LT TeIIJIOsHepfeTnqecKofr

orpacnn Krrprslecrofi Pecuy6nur<u u yAoBneTBopter Tpe6oBaHvrflM)

npeAb.rrBnreMblM K AI,IccepTaIII4-f,M Ha cOIIcKa:glvIe )n{eHofi cTeneHE KaHAI4AaTa

TeXHLIqecKLIX HayK, ee coAeplKaHLIe cooTBeTcTByeT cIIeIII4€IJIbHoOTI4 05'17'06 -
TeXHoJrdriEr u nepepa6orr<a nonrauepoB lI KoMIIo3lIToB, a ee aBToP, trPn ycnelllHoft

3arrllrTe, 3acJIyXlIBaeT npllcylrAentrfl, eMy fleHofi cTeIIeH?I KaHALIAaTa

TexH?IqecKI{x HayK.

Ha sacep1aH;fI:r_ o6cyX4anucr KaK KaHAIIAaTcKat AI{ccepTaIIlu' TaK vr

HacTorrqfifi oT3brB. PeruenneM paclul4peHHofo 3acel:alJkrt HarlHofo ceMl{Hapa

Ka6eApbr ((Xr,rMLrn 14 xlrMlrqecKofi TexHoJIorLII{) Orucr<oro rexHoJlor}IqecKoro

yHr{Bepcr4TeTa I{M M.AluureBa B KaarecTBe BeAylqefi opfaHI43aIIVM, HA OCHOBaHI{n

aftaJrar3a, IIpeACTaBJIeHHbIX B AnccepTa]q/Iv pe3ynbTaToB peKoMeHAyeT K

ry6nlrr{Hofi saIWIre AIIccepraIII4Io Ca6upona Barrtp6era 3ynyrrnoBrqa Ha reMy

<paspa6orKa rexHoJrofr{u nonyqeHra-fl KoMilo3I{THOfO TBepAOfo rorIJIrIBa Ha OCHOBe

orxoAoB yrneAo6brrr1r c aKTr,IBr{poBaHHbIMI{ cBt3yIorII4MLD), Ha co}IcKaHI{e yqeHoft

cTeleHI{ KaHAI4AaTa TexHI{rIecKIIX HayK Ha AnccepTaIIIIoHHoM coBeTe D\05'22'651

no creqrraJrbHocrrr 05.17.06 TexHoJlorus 14 nepepa6orKa rIoJI[MepoB LI

KoMrro3r4ToB npr4 Ourcrou rocyAapcrBeHHoM yHlrBepcl{Tere I{ Xalal-A6aAcxotr't

f o cyAapcrBeHHOM yHLIB epcuTere ?IM.. E. Ocrraonoea'

[nccepraqur Ca6rEpona uig. 6una o6cyN,4ena kr yrBepxAega Ha

pac111gpeHHoft 3ace1aHnvr Ka$eApbr xr4vruu u xllMuqecKofi TexHoJlorun OurcKoro

rexHoJrorrprecKoro yHrrBepcrrrera IrM M.A,qHureBa (rlporoKoJr J\bl or <<16>> vrag

2024rosa).

Ir1.o. sas. KaOeApbI (XnMll{ r
XUMNIIECK€Lq TEXHOIO| I4D)

OruTY rMeHrI M.AAumena

K.X.H., AOII Xopor<yloB A.A.


