
Orgun
AUCCepTaIIITOHHyI0 pa6ory Ca6nponaHayqHofo pyKoBoAI{TeJrfl Ha

Eargp6erca 3y.nyvroBrrqa , BbrrroJrHeHHyro Ha reMy <<Paspa6orKa rexHoJIorI{Il

rroJryqeHl{s KOMIIO3ITTHOIO TBepAOfO TOIIJIIIBa Ha ocHoBe oTxoAoB

yr.neao6uvH c arcrunupoBaHHbrMlr cBfl3ylourlMrl>r rrpeAcraBlennofi Ha

cOuCKaHI{e yueHOfi CTeIIeHII KaHA[AaTa TexHUqeCKnx HayK IIO

crequaJrbHocrrr 05.17.06 - TexHoJrorl{fl vr uepepa6orna rloJruMepoB rr

KOMTI03IITOB

B AllccepraIlzossofi pa6ore HccneAylorct BoIIpocbI pa:pa6ornu

rexnonofi,rv nonyqeHr4r KoMrro3LIIILIoHHoro rBepAoro ronnraea(KTT) Ha ocHoBe

orxoAoB yrne4o6rr.rn KP c ncrroJrb3oBaHl,IeM aKTI4BlIpoBaHHbIX cBt3yloulux.

Ile.nuro Ar{cceprarlnl,t qBrqercfl paspa6orr<a rexHoJlorHI4 noilfreHI4f,

KoMrro3r4rlr4oHHoro rBepAofo ronnuna(KTT) Ha ocHoBe orxoAoB yrneAo6H'rN KP

c [cnoJIb3oBaHI4eM aKTI4BHpoBaHHbIX cBfl3yloql4x (rnvnrt, ryMaToB u: yruefi,

BerrlecrBa rrpLr repMopacrBopenuvr yrnefi) I,I 3KcnepIdMeHT€uIbHoe onpeAeJIeHI'Ie

ycnoer,rfi 14 xapaKTepr4crr4Ku clnnralnr4fl KTT Ant ylpaBJIeHI{{ [poqeccaMl{ I{x

fopeHl4q.
llocranle]H:Hafl. rlenb Aocrr4rHyra pelxeHl4eM B AI4ccepraIIVI4 cneAyloull4x

3a.[aq:

1. Brr6op o6rerra uccJreAoBaHufl. - orxoAoB yrue4o6rruu yronbHblx

Mecropo)K Aeuuir rora Kuprbr3craHa vr krx cBt3yloqux vr I4ccneAoBanvrfl' csoficre

yrnefi rora Kuprbr3craHa rr rpoqeccbr repMopacrBopeHl4f, yrnefi' Atts, ronyqeHurl

cBf 3yroqLIX BeIIIeCTB ;

2. kIcnonb3oBaHr4e ryMr4HoBbrx BerrlecrB AiIf, nonyrleHLIs KTT B KaqecrBe

cB{3ylotuero ifonbHblx orxoAoB;
3. MexaHn.recxas, u xuMr,rqecKafl aKTIaBaIIrIf, IJII'IHII u efo cycneH3l4l4 B

KaqecrBe cBq3ylou{ero AJIfl 11onyr{eHl'Iq KTT I,I3 yrneorxo4on KP;

4. I4ccteAoBaHrre BrrvrflHkrfl.$u:uxo-rexHr{r{ecKl4x napaMerpoB (uaxHocrr,
TeMneparypa rxr4xrbr, Atrcrepcnufi cocraB I4 BpeMfl I4 AaBJIeHvrfl. clKail4r cuecu) Ha

rexHoJrorIrqe cKI{e rrpo qec c bI nonyqe HI4r KTT ;

5. 3xcnepr4MeHT€LrrbHoe o[peA€leHue TexHoJIorI,IqecKI4x ycJIoBLII4 I4 peXI4MbI

clKuralavrfl KTT c qeJlbro ynpaBneHl,If, npoqeccaMl4 ropeHI4t;

6. Onpe4eneHr4e rexHr4Ko-gKoHoMllr{ecKl4x rloKa3arenefi TexHoJIofHI{

nonyqeHrls KTT u3 orxo.qoB yrJreAo6rr.ru c aKTI4BLIpoBaHHrIMLI cBt3ytouIlIMI4.

O$rercrona nccJreAoBannfl flBJrflrorcn yrun 6ypue I4 KaMeHHbIe, orxoAbl

yue4o6ruu 6yprrx vr KaMeHHbrx yruefi, yronbHble 6puremt, oKycKoBaHHbIe

KoMno3urltrpHHbre rorrJrr4Ba r43 orxoAoB yrne4o6rruu c opraHLIqecKLIMlI kr

HeopfaHr4qecKuMl,I cBf, 3yIOqI,IMI4 BeIIIeCTBaMI4.

Arcrva.nrHocrb TeMbr. ArryalrHocrr reMbl I,ICCJIEAOBAHI4fl

o6ycnannvrBaercfl, TeM qro B coBpeMeHHbIX ycnoBl4tx s$Serrunnoe
ucrronb3oBaHr4e rorrJrr4BHo-SHepferlrtrecKllx pecypcoB llfpaeT pemarcxlyrc ponb B

o6lacru pecypco- u sHeproc6epexeHur rocy.{apcrB. Onrtr MHoTLIX crpaH

froKa3brBaer, qro uorpe6nocrr B TorrJII4Be Moxer 6rrrr rIoKpbITa 3a cqer



BoBJI eq e HI4 g B ToITJI I'lBHo - SHep rerl4rl e cKufi' 6 ala:r,c

yulq, 6raouaccrt I4 Ap.). OAHuvt I43 ocHoBHbIX

r4cIIOnb3oBAHVfl' yfoJIbHbIX OTXOAOB f,BJIflercf,

Hrl3KocoprHoro cblpb{ (6YPoro

HanpaBJleurafi PaquoH€ulbHoro
IIOJIYqEH?IC KOMTIO3I'ITHO|O

rBepAoro rorIrII{Ba (KTT) (6pureru)'
B nacrosulee BpeM fl. HA reppl4roprau Krrprblscroft Pecny6nraK?I LI3BeCTHbI

oKoJro 70 lrecropox4ennfi. B xoae Ao6'.{u yrnefi oHr4 qacrr,rrrHo npeBpalqalorct

(6onee 50%)B HeToBapnltfi nu4 yfnq - MeIor{I4 14 OTXOAbI' Eolee KaqecTBeHHbIe 14

KycKoBbIe yfnl4 peaJII43yIOTCq B pbIHKaX' B IIpOMbITJIeHHOCTII', a oTxoAbI OCTaIOTCf,

BMeCTe c OTBZUIaMI4 Ha MecTax v HaKaIIJII4BaIOTC{' IITO neo6xoAlalr'to peIxI4Tb

paIII4OH€uIbHofo I4x I4CTIOJIb3OBaHI4S __^.-^^..^-nrry.
o4rr"aro,BHayr{Ho-TexHl,IalecrofiJluTepaTypeIIeAocTaToI{HocBeAeHI4Llo

npr4po.qe ,66antu yBenuqeHl4fl llpllpocTa [porIHocTI4 I4 yJIyr{IIIeP'vIfl' KaIIeCTBa

6purera, TeopeTuqecKr4x IIpeAIIOCbIJIOK I4 AOCTOBepHbIX pe3yJIbTaTOB BJMflHIJ.fl'

pa3[Hr{Hbrx QarropoB Ha Kar{ecTBo 6purera, HaIIpI{Mep' vro'4uQuIIIlpoBaHI4e I4IIla

aKTI4BauI,I{ I4cIIoJIb3yeMbIX B KaqecTBe cB'3yloqefo MaTepLTaJIa |JII4HbI' pa3II,IqHbIX

fyMaTOB, a TaKXe I4CIIOJIb3OBAHVM B KaqecTBe cBfi3yloqux npoAyKTOB

TepMopacTBopeHr4r yfnf vr T.A. B aBfl3z4 C 3TI4M, pa:paoorra TexHoJIOfI4I4

,,onyqeHr4{ KoMrro3rrrHofo rBepAoro rorrJrl{Ba Ha ocHoBe orxoAon yrne4o6blrll4 Ha

ocHoBe AocryrlHblx cBt3ylolqr{x MareplaarloB rrII'IHbI' 
-ll"flT.":

repMopacrBopeHr4s y1.nefi, ue$rrurte STXOA6I' fyMaTbI OKI',ICJISHHbIX yfJIeI4

.rrBJr.rrroTct aKTyaJrbHbrMr4 AJIS TOtuIIIBHO-3HepfeTII'IeCrcofi oTpacnu KrtpfbrscTaHa'

Crpyrcrypa ArrccepTallun. ,{raccepralll4oHHat pa6ora Ca6upona

Bartrp6ena 3ylyruronraua 9OSTOI'IT 143 BBeAeHHt, qeTblpex rJIaB' CIII4CKa vIQ-

rroJrb3oBaHHbrx nHTepaTypHbIX I4CTOT{HI4KOB I',I IlpllloxeHufi' Pa6ora I43JIO]KeHa Ha

180 crpaHurlax r<ounblOrepHofo TeKCTa, nKJIrO'Ias 37 pucyHKOB' 54 ta6m'lllbl'

crrr4coK LlCrrOJrb3OBaHHbrx nI4TepaTypHbIX I4CTOqHI'IKOB I43 176 ]Hauwtesonauufi n I

npnloxeuuft. 
-

Bo nne4e HL]]| v3J1ilraeTcfl. cocTotHl4e BOIIpOCa, o6ocuoBaHa aKTyaJIbHOCTb

TeMbI,oilpeAeneHblIIeJII4:,1.3axiaq:|-uccJleAoBa1|4fl'ocHoBHbleHa}n{HbIeIIoJIoxteHI,I'
pa6orrt,aTaKXe[pI,IBeAeHbIHayIIHa{I,I[paKTI4IIecKafl3HaqI4MocTbIIoJIy{eHHbIx
pe3ynbraroB.

fnaea 1 .,cocrorHue Borrpoca v 3a$arru I4CCJIeAOBan_uit: TexHoJIOflII4

nonyr{eHl4r KOMrIo3lITHoro reepAoro TO1JII4Ba Ha oCHoBe yruefr C npuMeHeHI4eM

,""ryOufI4X" [OcBq[IeHa AiH?sr:rtsy CoBpeMeHHOrO COcToflHI,I{ I4 [epCleKTI4BbI

trcrroJlb3o BaHnfl. KoMrIo3I4THbIX TBepAbIX ronnran(KTT) B To[JIIaBHo-

3Hepf eTI,IqeCKoH OTpacnI4.

Bo nropofi rJIaBe rlpuBe.qeHbl o6rertn'
I4CCJIeAOBaHVfl, I4CrIOJIb3yeMbIe B AI{CCepraIIuI4'

rIpeAMeTbI Vr MeTOAbI

Paccuorpenrt oco6ennocru

[poqeccoB, IIpoTeKaIouIuX [pI4 TepMoo6pa6orKe K6MIIO3I4THrIX cI4CTeM vI Vx

"n""nr. "u 6optllpoBaHlle cTpyKryprt u 6puKera' I'IcuoIrsoBaHbI ryMI4HoBbIe

BeuIecTBa, MexaHr4qecKr4 r4 XLIMI4[IeCKI4 aKTLIBHpOeaHHOfi |JII4HbI Anfl IIOny{eHI4fl'

KTT B KaqecrBe cBf,3yroqero yronbHblx orxoAoB'

IrIccIeAosaHbI BIIufl]HI4fl. $usuro-rexHl4qecKl{X [apaMeTpoB (nnaxuocrr'

TeMrrepaTypa urr4xTbr, Ar4clepcnlrfi cocTaB H npeur I4 AaBJIeHVfl' CIKATVTT Cuecu) ua

TeXHoJrorurIecK?Ie npoqeccbl [onyqeHl4s KTT. [trx ylpaBJIeHI'Ifl IIpoqeccaMI'I

I{X



fopeHr{f, oH 3KCnepr4MeHTaJrbHo onpeAenl4n TexHoJIOrUqecKItx ycJIoBI',Ifi V

p exr4Mbl cx<vrr a]g.vrfl. KTT.
B TpeTbefi fJraBe "Pa:pa6offia TexHoJIOfHI{ TIOJIT{eHI{I KTT c

rzcrroJIb3OBaHI4eM 6ulytt4 TJII4HII u ryMaTa" paCCMOTpeHbI TeXHOJIOTI4I4

IlonyqeHHt KTT u3 6ypblx yrJlefi c ucloJIb3oBaHI'IeM KoM6HHLlpoBaHHbIX

cBfl3ylou{I4x r43 TJII4HrI LI ryMaTon (Harpm U cptlvlKaTa :aarpufl'), arrunnpoBaHHofi

6eurosurnofi 14 JreccoBofi fJrr4Hbr n r4x cycrreH3l4ll, lapaMerpbl ylpaBneHl4fl

npoqeccaMrr fopeHr{r KTT 3a cqer II3MeHeHuItr KOHIIeHTpaL\Vn cBt3yK)Iqvx LI

o6reua uoAarrr4 Bo3AyXa B ycTpoficTBax, pe3ynbTaTbl Cx(I{I.aH.r4fl V npoBeAeHut

orrbITHo-IIpoMbIIxJIeHHofi aulio6aqravl paspa|oTaHHofi T9XHoJIOTHLI 4'nfl' 1tonyrleHu{

KTT r43_ 6ypbrx yfJrefi Ha ocHoBe KOM6I'IHI,IpOBaHHbIX CB'3yIOUII4X lI3 |JILIHbI I',I

fyMaToB.
B qeTBepTofi fJraBe cc trtlccleAonaHl4e fopeHllq KTT kI yIIpaBneHHt I'IX

fOpeHI,Ifl" IIpeACTaBJIeHbI TeXHI4qeCKI4e XapaKTepUCTuKI4 6UOUaCCrr 14 y1;It'

pe3ynbrarbr fopeHr4r KTT u rapaMerpbl ynpaBJIeHI4t [pOqeCCaMI{ I4x fopeHl{rl.

HayqHafl HoBrr3Ha. B Araccepraqr4oHuofi pa6ore E.3.Ca6upova nonyqeHbl

cneAyroune HoBbIe pe3ynbTaTbl :

1.Pa:pa6oraHa rexHortorl,I.s repMl4qecKoro pacrBopeHut yI'JIefi KP upz

arllocsepHoM AaBn eH]g{pI c I4ctIoJIb3oBaHI4eM pacTBop?ITenefi V I/:cc]/leAoBaHbI ero

Brrr4fl:F'kre Ha xapaKTepH oTLI KI4 KTT .

2.Bnepnrre ycTaHoBJreHbr BO3MOrHOCTI4 rIpUMeHeHllt TMI4HOBbIX BeUIecTB

KarrecrBe cBt3yrorqero AJIf, nonyrleHu{ KTT H3 orxoAoB yrne,{o6rruu KP;

3.Papa6oraHa rexHoJrofr4f, rronyqeHr4f, KTT Vs 6yprrx yrnefi

r4crroJrb3oBaHr4eM KoM6r4Hr4poBaHHbIX cBq3ylotqux H3 TJIIIHII 11 ryMaron (Harpux

cllJrr4Kara uutpu'I);
4.Bnepurre aupo6HpoBaHa n pazpa6orana rexHoJlorllfl rolyqeHus KTT c

ynyqIxeHHbIMtI Ontr*o-texaHl4vecKl4Ml4 XapaKTepucTLIKaMH 3a crleT

Mexagr,rqecKofi r{ x?rM4qecKofi aKTvrBallkrv 6eHrosuroBofi I4 neccoBoit rluIJF,t u ux

cycneH3HlI;
5.YcranoBJreHbr napaMerpbr yrrpaBnelvrfl. npoqeccaMu ropeHns KTT 3a cqer

r{3MeHeHru KoHUeHTparIr4r,r cBfl 3yroq r4x vl o6telraa [oAarII4 Bo3Ayxa B ycTpofi crBax

AJI{ CX{LIfa}IVrfl;

c

T4

6.llpoee4ena oublTHo-rpoMbIrnJIeHHat

TexHoJrofrrtr ron) {eHI4s KTT U: 6ypux yrnefi
cB{3yroqux vr3 |JILIHbI lI fyMaToB.

arpo6aIII4t

O6ocHosaHHocrb v AocroBepHocrb rIoJIyqeHHbIx pe3yJrbraroB.

,{ocronepHocrb kr o6ocuosaHHocrb HayrIHbIX noloNeHfift, BbIBoAoB 14

peKoMeHAa;quit, rtofiyqeHHbrx B Ar4ccepraIII4I4, o6ec[eql4Baerct KoppeKTHocrb]o

rrocTaHoBKr4 3aAAIc^lg^, UX perlleHuf, c npI4MeHeHI4eM COBpeMeHHbIX MeTOAOB

r{ccJreAoBauuit r4 AocraroqHbrM o6reuol,t 3KcIIepI4MeHT€uIbHbIX I{ccneAoBanr4i4, a

TanKe cxoAr4MocTbro pacqeTHbrx napaMeTpoB ?I [onyrIeHHbIX 3KCIIepI4MeHT€LJIbHbIX

,4AHHbIX.

TeopernqecKaq u [panTurrecKar 3HarrlrMocrb. noJIf{eHHbIe pe3yJlbrarbl

f, BJrtIoTcf, Ba)KHIIMH Ans TonnI4BHo-3HepreTLIqeCxOfi OrpaCnr'r KP.

Ha ocHoBe

pa3pa6oraHHofi
KOM6I4HI,IPOBAHHbIX

Paspa6oraHbr rexHoJrorr4r,r BbrrrycKa yronbHblx 6prareroB c yJIfrIxeHHbIMI4



Sn:nXO-VreXaHI4rIeCKI4MI4 XapaKTepI4CTI4KaMI4 3A C'Idr UCIIOJIb3OBaHIIfl'

u^rru"poBaHHofi fJrr{Hbr, fyMaTa vI Ha ocHoBe KoM6I{HI4pOBaHHbIX CBt3yIouILIX H3

fJrI,lHbI I4 fyMaToB.
Pesylrrarrt npoBeAeIIHbIX I4ccneAoBaHI'Ifi ptcuonb3yloTct Anf, pa3paOoTKI'I

T3O, co3AaHLIf u pa3Melq e;tv1fl' [poI{3BoAcrB' TeXHoJIoTI{fi vr pa3pa6oTKI4 HoBbIX

TOTOT{HbIX YCTPOfrCTB.

flo.nuora ny6"rrurcaqufi ocHoBHbIX IIOJIOXeHI{I| n PtsJJrDr'r rvD

AHCCepTaTIHH. ,{raccepraqr4oHHatr pa6ora B AOCTaTOT{HOfi Mepe alpo6l4poBana HA

rrpeAcTaBr4TeJrbHbrx HayrrHbrx sopyvrax I4 O6CyxAtuIIICb Ha Mex(AyHapoAHbIX I4

plcny6lnKaHcKtlx Ha)-IH'IX KoH6epeHIII{f,x. llo MarepI4aJIaM ALTccepraIII{H

ony6nurcoqaHbl 13 nayunblx crareft u 1 naresr'

Anropesepar AocTarorrHo IOJIHO oTpaxaer coAepxaHne l.ncaepTal\I4v vI

COoTBeTcTByeT yCTaHOBneHHOfi IISJII4 I'I 3aAarIaM' CO.4eplKaHuIO rJIaB I4 nOAnyHKTOB

AHCAepTarIIdr4.
B qenoM pa6ora E.3.Ca6rapoBa rlpeAcraBJlfler 3aBepIXeHHOfi HayrrHofi

pa6orrr, B KoTopoM nonyqeHbl or{eHb BaXHbIe Hayr{Hble pe3yJIbTaTbI' AI4CcepTaHTa

MOXHO XapaKTeppr3oBaTb KaK TI6ITJII4B6Ift 14 AO6pOCOBeCTHbIfr crrequ€ulltcT'

o6naAarorqufi AocraroqHo 6orargu 6araNovt 3HaHI{fi tlo I4cCJIeAyeMofi O6lacru' a

TaKx{e KaK yr{eHblfi, OBJIaAeBIuUfi MSTOAOJIOU41fi' cOBpeMeHHOrO HayqHolo nOuCKa'

Ha ocnoe alur4 Bbrruer43JroxeHHoro crII,ITaro, rITo AuccepraIILIoHHat pa6ora

E.3.Ca6rapoBa <Pa:pa6orr<a TeXHOJTO|III4 IIOJIyqeHl4t KOMIIO3I{THO|O TBepAOfo

TorrJrr,rBa Ha ocHoBe oTXoAoB yrneAo6ffIu c aKTvIBUpoBaHHbIMII cBt3yIoUII4MLI)

f,BJIreTCt e.{LIHbIM 3aBepIIIeHHbIM HayrIHbIM I4CCJIeAOBaHI4eM' BHOCHT

cyqecrBeHHbrfi BKJTaA TexHoJrofr4r4 KOMTIO3pIIIIIOHHbIX CI4CTeM' yAoBJlerBoprer

ntevr rpe6oBaHr.rrM HAK KP upLI llpeau^enre Krtpruscrofi Pecny6nnru,

rrpeAbf,BnfleMblM K KaH.{I4AarcKI4M AuccepTaIIIIf,M, ee aBTop Ca6upon Ea6rp6ex

3ynynroeuu saclyxuaaer npl4cyxqelvlfl eMy yrleHofi cTeIIeHI'I KaHAug.uTa

rexHr4rrecKux HayK rro crequzuriHocru 05.17.06 - TexHoJloruI-f, 14 rlepepa6orrca

nonrlMepoB H KOMITO3HTOB.

HayuHrtfi pyKoBoAI4TeJIb,

AOKTOp $Uararo-vtareMaTl4
rpooeccop bI. TaurnoJloroB

eofl/e)

TIOJIO}KEHI{fi pe3yJrbraroB

Tacrrt
2@fux.<<


