
Orsbre

oQuqua'bHoro o''rloHeHTa *a'I,vftara TexHr{qecKr.rx HayK, craprueroHayqHoro corpyAHr{Ka Turraeea A6ayrxa0lls Toureeu.ra Ha
A'CceprarlrroHHyro pa60ry caoupona Earrrp6erc 3y.nynronuua Ha reMy:
<<Pa:pa6orKa TexHoJror[[ .'oryqe'uq KoM[o3r{THoro rBepAoro TorrJrr{Ba HaocHoBe orxoAoB yr.nego6rruu c aKTI{BI{poBaHHbrMr{ cBfl3yrour.rMn)),
rlpeAcran"neHnofi Ha col{cKaHlre yvenoft crerreHrr KaHArrAara rexHrrqecKr{x
HayI( IIo c[equaJrbHocrl{ 05.17.06 - TexHoJrorrlfl u lepepa6orrca rroJrrrMepoB r.r
KOMtI03I{TOB

l. ArcryaJrb'ocrb reMbr Ar{ccepra[ uonuoro n, ccJreAo Ba H r{r.
Kuprrrscrau o6laAaer 6onrrrulru 3arracaMr4 Mecropox reuuir yrnr.

[o6uva noJle3Horo ro[JII{Ba conpoBoxAaerc-s HaKo[JreHr'eM HeroBapHoro BH/Ja
yrn-fl - Meroql4 14 orxoAos. B 6ort[rl4HcrBe cnyqaeB orxorbr ocrarorc-s BMecre c"
orB€LJIaMu Ha Mecrax u rpe6yer paIII4oHaJIbHoro lrx krcfioJrb3oBaHrr-s. llonyveHgeM
KoMro3l4rHoro TBepAoro ronJIHBa (KTT) u 6purceron 3aHgMalrrrcb MHorue
yr{eHbre Mkrpa u KuprrrecraHa. llpoz:eo4crno 6puxeruofi rpoAyKriaa u
pacnpocrpailets^vrfl.6pzxeron IIoKa He Haluna nonynf,pHocrr{ r4 paalpocrpaHeHr4fl
cpe4Lr HaceJIeHLIs. KTT KaK roBapHrtfi upo4yKr oKa3brBaerc.s n ornofi prrnouHofi
HI4Irre c KoHKypeHTHbIM COproBbrM yfneM npr4 3HarIr4TeJrbHo 6olrulefi
ce6ecroaMocrl4 rl3-3a AoporoBl4:nu o6opyAoBaHr4rr4 cB.f,3yroqr4x BerqecrB,B cBf,3l4 c 3THM, pa:pa6orxa TexHoJrorr4r{ [oryqeHr4fl KoMno3r4THor.o
TBepAoro roIrJII{Ba Ha ocHoBe orxoAoB yrrie4o6rnn Ha ocHoBe AocrysHbrx
CB'3yIOUII4X Marepl4anoB fJII4Hbr, npolyKrbr TepMopacrBopeHr4r ylletfr,
ue$rxnue orxoAbl, ryMarbl oKI{cJIeHHbrx yrnefi 

""n"rotr" aKTyaJrbHbrMa ililfl,
ToTIJII{BHo-3HeprerI4qecxofi orpacnl4 Krtprur:craHa. lloerouy, 

"aanaAoBaHr4s- 
Bsrofr o6tactu, pe3ynbrarbl Koropblx I4Meror [paKTar{ecKyro 3HarlrlMocrb ArIflyue4o6rrnarouefi orpacJrrL TeIIJIo3Heprerr4Krr u M€lJrbrx npor43BoAcrg,

HCCOMHCHHO, AKTYAJIbHbI I.I CBOCBPCMCHHbI.

2. HayvHafl HoBrr3nu 4r...pTaUr.roHuofi pa6orsr:
- pagpa6oraHa rexHoJlorux .t'epwuqecKoro pacrBopeHr.r.rr yrnefi Kp np,

aruocQepHoM AaBJIeHHu c I4clloJlbtotu"tu.to pacrBopraTeJrefi v uaaneroBaHbr ero
B rrvrflHue Ha xap aKTep r4 crr{Kkr KTT.

- BrIepBbIe ycraHoBJIeHO BO3MOXHOCTb np?rMeHeHufl fyMLrHOBbrx BerrlecrB B
KaqecrBe cBr3yroqero An.f, [onyrreHr4s KTT H3 OrxoAor yr,re406rivra Kp;

- pa:pa6oraHa rexHoJrorr4r ronyr{eHr4_s KTT H3 6ypux yrnefr c
I4cIIoJIb3oBaHI4eM xovr6IaHzpoBaHHbIX cBt3yroruuxLr3 rJII{Hbr r4 ryMaroe (ga.rpun rz
avrnvKara uarpur);

- BrIepBbIe aupo6rzpoBa[a u pazpa6oraHa rexHoJroru.rr nonyq eHufl Kl'l' cynyqueHHbIMI4 Qurraro-lrexaHar{ecKwMrr xapaKTep warvrK6,;au 3a cqe'
MexaHHr{ecrofi u xuMl4rlecxofi aKTI4BaIIara 6eHroullroeofi I{ JleccoBofi unsrr u ux
cyaneH3r{r4;

- IIOKa3aHa BO3MOXHOCTb ylpaBneH qeT
[3MeHeHtrr KoHrleH rp ar\krkr cnx:yioq ux u

* 4? , ,zea-n( zoL-L,



Ang cxr4faHvfl,;
-onpeAeneHo rexHl4Ko-gKoHoMl4riecxoe o6ocHoeaur,re (T3O) nonyr{eggfl

KTT rI3 yfneorxoAoB KP c I4cIroJIb3oBaHr4eM orerrecrBeHHbrx cB{3yrorrdzx.
3. AHarus coAeplnaur{fl ArrcceprarluoHnofi pa6ortr.
Crpyr<rypa Al4ccepraquoHHofi pa6orur Cadupoua F.3. coorBerc.rBye'r

rpe6oeauuru HAK KP. Ona cocrorzrur3 BBeAeHr.r.rr, rrerbrpex fJraB, crrr4cKa
nrlrepaTypbl BKnloqarcI{ero 776 wcrotIHI4KoB. O6tena paSorrr cocraBJrf,er 180
crpaHHrl, BKrroqa.f, 37 pucym<on, 54 ra6lzqtr r4 rrpr4nox euuir.

Bo sneAeHuu o6ocHoBaHa aKTyanbHocrb reMbr, onpeAeJreHbr rrenb v 3a1a\u
I4ccJIeAoBalJ.vtfl, ocHoBHbIe HayrrHbre ttoroxeHu-s pa6orrr, a raK)Ke np]rBeAeHbr
Hay rIHafl u lpaKTrrq ecKas 3 Har{ aM o cTb u onyr{ eH Hbrx p e3yn bTaTo B.

Ilepnar rJraBa AlrccepraquonHoil pa6oru npe4craBrr.f,er co6ofi o6:op
nl4Teparypbl rlo reMe npoBe,4eHHoro raccneAoBaHr4fl, Aeroporra auan23upoBaHbr
coBpeMeHHOe COCTOflH]/9 I4 [epcleKTr4Bbr HcrroJrb3oBaH],afl KOMnO3r4THbrX TBepAbrx
TOTIJII4B (KTT) B ToIIJIIaBHo-3HeprcTHqecxofi orpacJri4, yKa3aHbr HeAocrarKr{ rl
I'ICCJIeAOBaHId.VI MHO|I4X BOnpOCOB IIO nClOJrb3oBaHHrO HeKOHAI{IIr4OHHbrX
yfonbHbrx oTXoAoB.

Ha ocHoBaHI4I4 npoBeAeHHoro o6aopa uayuuoft nuTeparypbr, aBrop
cQ opvrynupoBan rlenb u 3a1arru Ar4ccepraquouuofi padorrr.

Bo nropofi rrase aBTop orrr4cbrBaer o6sexrbr H MeroAbr r4ccnetronaunfi
(cpanHIareJlbHble, rpaBl4Merpl{r{ecKr4e, Sz:aro-xr4Mr4rrecKl4e, reulo$ u3wl1ee1ue u
Ap'), pe3ynbTaTbr nzponH3a HeKOHAI4III4OHHbIX oTXoAoB I4ccneAyeMbIX yrneft
Mecropoxgewuit Xarau, Koxo-Keleu, Krr:u:r-Ku.s u Krrsrir-FynaK rpr4
reMreparypax or 100 Ao 800"C, Tar<Ne I4ccrreAoBaHbr rpo{eccbr
repoMopacrBopeHr{.f, 6yporo yfJrfl Mecropoxgeuufr, xarau, KoNo-Kelen vr

KHsHr-EyJraK' g ue$rxuul,r ocrarKoM- Ma3yroM In_f, ronyrreHr4tr cBr3yroulero
luryxra rpu revrneparypHoM r4HTepBane 320-3800c w ycraHoBJreHo, rrro
fionyrleHHuit 6utyM rlo rexHI4r{ecKHM xapaKTepucrr4KaM BnoJrHe [pr4ro/-{eH /U]fl
5pr'rrerupoBa,aufl' yrnt u nonyqeHlrtr KoMrro3r4THoro rorrJruBa, a raKxe Ailfl
noryrleHu-f, KoMIIo3I,ITHoro rorlnHBa n xolt6uHarJLru c JreccoBblM cyrnI,IHKoM L1

Oeurosnrosofi rnunofi. tB rperreil ruraBe Ar{ccepraqr.roHuofi pa6orrr aBrop npupo/Ir4r
co6crseHHble kIccJIeAoBaHHs rexHoJrorr4r4 lonyq eHvrfr. KTT 

"u orno" e 6vryva,
rnHHbI I4 ryMa-ra. llpone4eu 6onru:ofi o6teu gKcnepl4MeHTarrbHbrx r4ccJreAonaHv fi
roryqeHl4s KTT ue 6ypux yrnefr Mecropoxgeunfi. Krrgul-FyJraK, Koxo-Keneg 14

Xaras co cBs3yIoqI4M - 6uryuou, nonyqer-rHoro repMopacriopeuuena yrJrr.
Onpe4eleHbl 3aBI4cI,IMocrI4 or cneAyrour4x Qaxropon: KpynHocl4, BJraxHocrr4
yfJlf,, AaBJIeHH-I npeCCOBaHLIfl' LI TeMnepaTypbl IIOAofpeBa IIII4XTLI, npor{HoCrrz KT f
oT KpyrrHocTr4 yfnt H .qaBneHr{r npeccoBa:Hufl.

Ha ocHoBe [onyrIeHHbIX 3Kcnepr4MeHTaJrbHbrx. AaHHbrx pa:pa6o'rar-ra
TexHoJrorvrqecKafl cxeMa npor43BoAcrna KTT.

Anropou ycraHoBneHbl olrrrMaJrbHbre 3HarreHr4fl KoHrIeHTp a\uit
aKTHBI4poBaHHoro 6eutouuta, o6ecne.il4Barorrlee .ueo6xoAr4Mylo rtpoqHocrr,
6puxeron ilpl4 yAoBJIerBopLrreJrbHoM rernorBopHocrr4. OHo panHo 8-10% als



Xarancxzx yrnefi, I2-I5Yo am Koxo-KeJreHcKHX yrnefi w 7-10oh am Klr:tr-ir-
Eyraxcrux yrnefi.

Irlcnom:yx ryMarbr Harpvrfl, aMMoHr4f, vr avrvrKara, aBTopoM [onyqer{br
6praxemr c [poqHocrbro, Aocrrr4raroqefi 3 MIIa utu3,0 xr/cu2. lnx npaxrr4qecKr4x
qeneft peKoMeHAoBaHbr BoAHbre pacrBopbr ryMaroB, KoHqeHTpauueit or 0,1 - 2%.

B vereeprofi rJraBe rrpe.qcraBJreHbr pe3ynbrarbr ropena-s KTT v
rr ap aM eTpbr ynp aB Jr eHvrfl rrp oqe ccaMn rrx f op e Hr4-rI.

B r{ccJreAoBanvflx aBTop o6parun BHHMaHHe Ha orrpeAeneHr,re rexHr,rqecKux
cnoficre MecrHrIX Br4AoB 6uouaccrr z 6ypux yrnefi. Pa:paSoran peqerrypbr r,r

TexHoJIOfI4I4 nonyqeHl,{fl. KOMnO3r4rIrrOHHOfO TorrJrr.rBa, O[peAeneHbr fiapaMeTpbr

s$SexrunHgro a)Kr4raHnfl, KoMno3r{quoHHoro rorrJrr4Ba, paspaSoraurr cnoco6ri
Mo.{epHr43aWV ucnonb3yeMbrx HaceneHneM cJroeBrtx neqefi c uenbro ynyqureHr4t
ycronnfi ropeHr,rr B Hr.rx KoMno3urlr4oHHoro rorrJrkrBa.

BrreoArt HarII{caHbI crpofl4M, rroHrrHbrM f,3brKoM, rrporrHo 6asnpyercfl, yta

[onyrreHHblx aBTopoM pe3ynbrarax, [oJrHocrbro r4Mrr o6 ocHoe aHrr.

4, O6ocHosaunocrb u AocroBepHocr[, HayqHbrx rroJroxeHufi, nureogoR
r{ pe3yJrbTaToB

Hayuuue [oJroxeHrr{, BbrBo [br Lr pe3ynbrarbr Ar4cceprarll{oHHofr pa6o'ir,r

Calupova 8.3. He Bbr3brBaror corraueuufi, raK KaK oHIr 6asupyrorcr 'FIa

KOMIJTeKCHOM I4CIrOIrb3OBaHr4I4 COBpeMeHHbrMr4 MeTOAaMr4 AHAIM3a H XOpOr.rIlM

coBrialeHrlr4 TeopeTl4r{ecKr4x 14 3Kcnepr4MeHTaJrbHbrx AaHHbIX noJIyqeHHbIX ilPH

LI c II o JI b 3 o B aHHr4 p a3 n u rI H bIX M e ro.{ o r z c u r,r r alr n fr .

fwcceprarlr4oHHa.s pa6ora aKKyparHo o$opuJreHa u ocraBJrrer rrpzrflrrroe

Blerrarreuue. O6neM BrTIToJIHeHHrIX I4ccneAoBauufi, Aocraror{eH Anfl Avrcaepraril4L4

Ha corrcKaHl/e KaHAI4AaTa TexHI4rIeCKr4X HayK 14 IIO 3TrrM rIpr43HaKaM OTBeqaer

rpe6oBaHr4flM'HAK KP, npeAbflBn.rreMbrM K KaHAHAarcKaM Al{ccepraul,IflM.
flpuHquur{aJrbHbrx 3aMeqaHr{fi r o$opuneHr{ro AncceprarJnuvr anropeQepara Her.

lly6nur<aqrau aBropa orpaxaror oeHoBHoe coAepxaHl4e Al4ccepra:]:av L4

anrope$epara. K zx r{r4cny orHocflrcs 13 crarefr sxoAsrqllx B nepeqeHb HAK KP,
n 1 nareHr Ha uso6pereuus. Asrope$epar rroJlHocrblo orpaxaer pe3yJlbrarbr,

o[Il4caHHble B Ar4CCepTarJr4Lr.

3anreqauuq rto g"..*pratq uw *r aeropeSepary
1. B aeropeQepare He rroJrHocrbro orpaxeHbr trvrarpaMMbr 3aBnar4Moc'r'r4

[porIHocTI4 KOMIIO3HTHbIX TOIIIT{B OT AaBneHI{.f, npe0QOBaHUfl,, COCTaBa IUITXTbI H

Ap. Aannar nHQopMar\r4fl. orpaxaJra 6rr o6reu BbrnoJrHeHHbrx r4ccne4oeauufi n

co6crnennblx pe3yJlbTaroB. ,

2. B aucceprarlr4oHuofi pa6ore ecrb crr4Jrr4crr4r{ecKue v fpaMMarr,rqecKue
ouru6xu I4 Heroquocru B Br4Ae nyHKTyarlLrvr, B yKa3aHnvr HyMepaur4r4 ccbrJroK. 3ru
3aMer{aHl4.fl He CyUeCTBeHHbr rr He BnI,rrnT Ha 3HarrI4MOCTb AI4CCepraqnOUUOfr
pa6oru.

3. Tar< KaK r434enue (6pwxerr4poBaHurrfi KTT) xerxercr HoBbrM rlpoltyKloM
B OTpaCnU, A TAKIKe Ang paCIxUpeHZ.rr npaKTr4r{ecKofo rrpr4MeHeHl4.s pe3yrb'fa'rorl
I4ccneAoBasnfi, cneAyer paspa6oraru Hopuarnburre AoKyMer-rrbl (rexuuuecKr4e
ycJIoBI4fl, TexHoJroria.{ecxufi pernaueur) c 'yKa3alrueM B rreM TaKux Ba}rcrbrx

xapaKTepcrl4K, KaKI,IMI4 xnr.glbTcg BJraxHocrb, 3oJrbHocrb, TeMnepalypa



caMoBo3fopaEufl, ycIroBvrfl. xpaHeHr4-f, t\ Br4A yrraKoBKI4 Antr coxpaHerrr4.q
HeoSxo.quMoft BnalKHo crr,r.

Brrcxa:aHHoe 3aMeqaHae He cur{xaror reoperrzr{ecKyro H npaKTr,rqecKyro
3Har{HMocrb Al4cceprall4oHHofi pa6orbl Ca6upoua 8.3., BbrrroJrHeHHofi r{a
BbrcoKoM HayrrHoM ypoBHe.

6.BrlsoArt o coorBercrBl{H pa6orbr rpe6oBaHr.rsM ycrarroBJrcfrrrbrM
flo.noxeuueu ooO [opflAKe [pncy]KAeHr{fl yqeHbrx creueueff" e Krrpp6rscrcoii
Pecuydnnne

{ucceprarlr4oHHafl pa6ora calvpona F.3. Ha reMy <pa:pa6or,ra
TexHoJiofLII4 nonyqeHkrfl K0MIIO3I4THO|O TBepnofo Torrnr.rBa Ha ocHoBe o'fxoltoB
yrle4o6uuu c aKTI4BI4poBaHHrIMI4 cB-fl3yloil{r4Mw>>, -f,Brr-f,ercr :anepuerrulfr
HayrlHo-KnatmSuxaqzouHofi pa6oroft, B xoropofi r43JToxelrbr HoBbre r{ayr{Fio-
o6ocuoeaHHbre AaHHbre, HarlpaBneHHbre Ha ironyr{eHurr KoMno3rrllr4or{H;,rx
TBepIbIX TOTIJTI4B Ha OCHOBe OTXOAOB yfnr v aKTLrBr4poBaHHbrx cB_rr3yro[]l1x fJlHr{.

Pa6ora coorBercrByer nacnopry crrerlr4anbHocrr{ 05.I7 .06 - rexFroJr oyr4s 14

nepepa6orKa rroJrr4MepoB rr KoMno3r4ToB.
llo aKTyanbHocrrl, uayvnofr HoBrr3He, npaKTr4qecxoil 3rralr14N4ocr.r.j.

lonyqeHHblM pe3yJlbraraM I{ BbrBoAaM, AnceepraqnoHHax pa6ora <Pa:pa6o1ra
TexHoJIOfI4I'I ilOnyqeHvrfl KoMIIO3I4THO|O TBepAOfO TOrrJrHBa Ha ocHoBe o'fxolrcB
yrrie4o6ltvtt c aKTI4BI4poBaHHbrMI4 cBt3yrou1r4wr4>> IroJrHocrbro o,rBeqi e.r
rpe6onallzxu HAK KP, npe4bsBrreMbrM K Ar,rcceprarlu-sM Ha concKalrrfl yverr;rir
creneHH KaHALTAATa HayK, a ee aBTop ca6apon Farrrp6ex 3ylyraonri,_r,
3acny)KHBaer rrpl4oyn<Aeuufl eMy yqeHofi creneHr4 KaHAr{aara rexHrlqecKnx r1ayK
uo cneIII4aJIbHocrI4 05.17 .06 rdxHolorns v nepepa6orxa roJruMepoB r.l

KOMII03I4TOB.

O$uqnanruufi otrroHeHr, 
,!

KaHIr4AaT TeXHrlr{eCKHX HayK, . .

crapurufr Hayuirrfi corpyAHr.rK
TaruretrrcKoro HayrrHo-r4ccneAoBareJrbcKo
r4Hcrr4Tyra xi4Murrecrofi TexHoJrorzr4 ; A.T.Tu,rlaee

22.05.2024r.
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