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selyuefi opraHr43auttv Ha Ar4ccepraulroHnyro pa6oty IzlcMoHosa @rapysa ,{ouygonuqa Ha

TeMy <<Bmaxnue HaHoqacrrarl AlroKcpr4a rvrama Ha I{3MeHeHI4e [JIorHocrI,I I{ B.,I3KocrI4

BoAbr), npeAcraBJreHHyro Ha cor4cKaHr4e yqeHofi cteneuu KaHAIaAara rexHl4rrecKux HayK rro

crerlr4aJrbHocru 01 .04.14 - rcnno(pu3raKa r{ Teoperuqecxa, TefIJIorexHI{Ka

Atcryalruocrb reMbl Allcceprallurr
,{na coaepilreHerBoBala:ar. v orrTuMn3arlr4l{ TexHoJIorlHecKI4x [poqeccos Heo6xoAlIMbI

HayrrHo o6ocnoeaHHbre r.rHxeHepHbre pacrlerbl, Koropble HyxAalorcx o zuSopMaIIIaI4 o

renloSusr4rrecKl4x 14 TepMoAHHaMr4qeeKr4x csoficrsax pa6ouux BeIIIearB B urI'IpoKoM

r{HTepBaJre r{3MeueHr{fi [apaMerpoB cocrof,uus. B cBflgr4 e orHM, Aalruefiuree yroqHeHlle

reuno$usuqecKr4x r{ peoJrorr4rrecKr4x csoficts pa6ourax BeIrIecrB npeAcraBnf,er co6oft

3Haqr4Terburrft pesepB coBeplueHcrBoBaHllfl TexuoJlorlaqecKllx [poueccoB. Brrlec're c reM,

cBeAeHr4fl o'renlo(pu3rrtrecrr4x Lr peonoruqecKl,Ix csoficteax BoAHbIx pacrBopoB AByoKI4cI4

T[TaHa BeebMa Baxubr AJr.,r rro3Hanr4fl, ,r pa3BI,ITI,If, $rasraxn xI{AKoro cocrosHlas BeIrIecrB'

Onu neo6xoAr,IMbr ArI.,r BbrflcHeHlrfl MexaHI43Ma MexMoJIeKynfpHbIx B3al,IMolcficlsufa v
uoAelefi crpyKTypbr pacrBopoB, npoqeccon o6pasoBaHl,If, u pa3pyureHlafl MoJIeKyJIf,pHbIx

KoMfrJreKeoB. C r{x [oMorrlbro MoxHo pemI,IT6 upo6lenart cMeluuBaeMocrla il
pacTBopr4MocTr4, BbrflcHplTb r43MeHeHrae cTe[eHpI accoullaquu KoMIIOHeHTOB [pLI

cMerrrLrBaHW14 [p.
Arryanruocrb Ar4cceprarltroHnoft pa6orbl 3aruIrcqaercfl B ToM, rrro IaccJIeAoBaHI'Ie

reulo$usuqecKrax Lr peonor[qecKlrx csofic'rs BoAEI, KaK rrl4cToro KoM[oHeHTa, TaK LI c

BKJITOqCHI'IEM APYTUX KOMTIOHEHTOB, TAKIIX KAK HAHOIIACTI'IUbI AUOKCI'IAA TLTTAIIA IO3BOJI.'IET

ua;gy nau6olee [p]reMJreMufi oapuaur r{x [croJIb3oBaHLIfl B KarrecrBe pa6ouero 'rela (uru
TefrJrogocprreilr). C rleJrbro [onyrreHprfl ypaBHeHI,If, cocro.f,Hufl rlo csoftc"rsaNl I43yqaeMblx

pacrBopoB (no4a+TiOz) c nepeMeuuofi KoHIIeHrpaWefi cocraBublx KoMrIoHeHToB,

TeMleparypbr lr AaBJreHr{f, Heo6xoAuMbr AaHHbIe [o ux [JIorHocrI4 lI B.fl3Kocrl4, rleMy I'I

rrocBrrrleHa Haorofl IrI at pa6ota.
B csgg[ c BbrIrreI43JIoxeHHbIM, uecJIeAoBaHVe BIr4flHI,If, HaHorracrI4II AI{oKcpIAa rvraHa

HA I'I3MEHEHI'IE IJIOTHOCTII 14 Bf,3KOQTI4 BOAbI [PI,I PA3NI{qHbIX TEMTIEPATYPAX U AABJIEHLIflX,

f,BJrrercfl aKTyaJrbHoit sapLa,lretrr 'reunoQrasvnr4 vr reoperllrrecroff teulorexHl4Kl,I, cocraBJlrer

ocHoBHyIo qeJlb I{ ooAepxaHl4e HacToflnleft AIaccepTaUI4oHHofi pa6orrr.

,{uccepraqvoHHrur pa6ora I4cuonora Oupy:a ,{oayAouaqa no reMarLIKe, nrr6pauurru

MeTOApTKaM r{CCJreAOBA]HVtfl., [peAJrOXeHHbIM HOBbIM HayrIHbIM IIOJIOXeHIIflM COOTBeTCTByeT

lacflopry cflequiurbHocrn 01 .04.14 <Tenno$usr4Ka v reoperl4rrecKat re[IIorexHI4Ka) AJIfl

TexHr,rqecKr{x HayK: rr. I - grcneplrMeHTallbHble uccJIeAoBaHI,Itr TepMoALIHaMuqecKLIx 14

flepeHocHbrx csoftcrs qtrcrbrx BelqecrB 14 vrx cueceft B Ilrl4poroft o6lactra [apaMerpoB

cocro.f,Hr,rf,; rr. 2 - a*aJrufivtqecKrae r4 qr4cJIeHHbIe uccJIeAoBaHlL :reuo$ttsuqecKl4x csoftcrs

BerrIeoTB B p a3II,IIIHbIX afp eraTHblx cocTo flHvrflx.



Hayuuan HoBIr3Ha IrccJIeAoBauu[.
1. Ha co3AaHHbrx 14 MoAepHr.r3LrpoBaHHbIx annaparypax [oryrreHbl

36crrepr4MeHTaJrbHbre AaHHbre rro rrJrorHo cTu kr Br3KocrI4 cl4creMbl HaHo)Kl{Al(ocrefi (roAa +

,uroru.rrqn TiOz (0,5; 1,0; 1,5;2,0;2,5;3%)) B I4HrepBarle reMrepaTyp (283 - 433)K u

AasreHlafi (0,101 - 49,)1)MIIa.
2. Ha ocHoBe SKclepr4MeHTaJrbHbrx AaHHbIx [o [JIorHocrI4, Bfl3Kocrl4 LIccJIeAyeMbIx

o6pasqos npor43BeAeHa oUeHKa repMoAr{HaMI4qecKI,Ix, KtuIopI4rIecKI4x I,I I43orepMl{qecKl{x

xapaKTepl4crl4K HaHolI(rIAKocTeft (noga + HaHor{acTuqrr TiOz (0,5; 1,0; 1,5; 2,0;2,5;3%)).
3. I4nrepnperarlr4{ gKclepr4MeHTaJrbHbrx AaHHbIx no rlJloruocru v Bfl3Kocrl4 cLIcreMbI

(so4a t sasoqacruUbr TiOz) B 3aBr4crrMocrll or reMrleparypbl, AaBJIeH:afl Lt Nlaccosofi

KoHrIeHTpaIrI4I4 Hagorracrri II TiOz.
4. Atts pacrlera 3HaqeHr4, rrJrorHocrr4 u Bfl3Kocrl4 HeKoropblx HaHo)KI{AKocrefi

cr4creMr,I (no4a + HaHoqacrI4UbI TiOz (0,5; 1,0; 1,5;2,0;2,5;3%)) B 3aBI4cI4MocrI4'or

TeM nep arypbl I4 AaBJI eHI4{ kI ctroJlb3 oBaHo ypaBHeuu e rura Tefira.
5. IIolyueHu annpoKcr4MaUI4oHHrIe 3aBIac14Mocrl4, orII4cblBarorII4e IIJIorHocrl 14

Br3Kocrb HaHo)KI4AI(ocrefi cucreMbi (aoga * nauoqacrllUbl TiOz (0,5; 1,0; 1,5) 2,0;2,5;
3%)) e 3aBLrcI,IMocrI4 or reMneparypll I4 AaBJIeunfl..

O6utue rplrHIIuubI flocrpoeHIrfl lr crpyKTypa pa6oru.

flaccepraqr{oHHafl pa6ora cocrol4T r43 BBeAeHHfl, rlerllpex lJIaB, BbIBoAoB, clI4QKa

r4cnonb3oBassofi Jrr4Teparypbr yr upuloxeuzfi. Pa6ora Ia3JIoxeHa Ha 172 crpaHl{uax

Maurr4HorrucHoro (rorunrrorepuoro) TeKcra. Oua co4epxu'r 45 pI4cyHKoB, 4l ra1tulry, 190

Har4MeHoBa::;aitt r4croqHr4KoB Jrr4Teparypu u28 crpaHl4ll rlpI4JIo)I(eHI4.,I.

Bo eoedeuuu o6ocHoeaHa aKTyaJrbHocrb reMbl Al4ccepralluu, cSopvtyJlupoBaHbl IIeJIb

v gahaqvr pa6oru, orpall(eHa HayrrHa-[ HoBrr3Ha 14 ileperll4cJleHbl ocHoBHbIe noJloxeHl4r,

BbrHocr4Mble Ha 3aIu[ITy.
B nepaofi ztaee [pr4BoAr,rrcq rr4Teparypnsrfi o6sop vt aHaJrurs upo6leurt rlo reMbl

AHCCepTaUHH.

Ha ocHoBe o6sopa v aHuil43a HayqHo-Texsuqecrofi v rlareHTo-JlIaqeHsploHnofi

Jrr4Teparypu 6tu [ocraBJreHa ueJrb u c$opuyfltlpoBaHbl sa/Laqu nccJIeAoBaHI4fl.

Bo omopoft znaee 11pr4BoArrcfl; oflucar'nfl, Lr cxeMbl 3KcrIepI,IMeHTaJIbHbIx creHAoB,

r4cnoJrr,3oBaHHbrx n pa6ore AJrf, r.r3MepeHl4fl IIJIorHocrI,I LI Bfl3Kocru HaHo)Ifl44rocrefi upu

r43MeHeHr4r4 TeMnepaTypbr r4 AaBIeHr4q; MeTOApIKa IIpOBeAeHI4' COOTBoTCTBeHHbIX OIIbITOB;

MeroAr{Ka Bbrqr4cJreH?rfl rrorpeuuocrefi, AorIyueHHbIx Bo BpeM, rIpoBeAeHI4.rI orIbIToB.

B qemoepmofi zJtuee rocBruleHa, arLarrtsy, o6pa6orre u o6o6ueuraro AaHHbIx,

nolyqeHHbrx B xoAe coorBercrByroulr4x u3MepeHllfi nlorgocrl4 I4 Br3KocrI4 I'IccJIeAyeMbIx

pacTBopoB B 3aBr,{cr4MocTr4 oT TeMrrepaTypbl vt AaBJIeHI,L MeTOAOM IIpI',IBeAe}IHbIX

KOOpAr,rHar.

Crenegr ofiocuosaHHocru v AocroBepHocrn ocHoBHbIx pe3yJrbraroB t

peKoMeHAa qu fi , c$opruyl u poBaHH blx B AllccepTaqlru IIoABeplI(AaeTcfl :

- Anfl 36clepr4MeHTaJrbHbrx pa6or pe3yJlbrarbl [olyrreHbl c rIoMoIIIbro

cepur$urlr4poBaHHoro la6oparopuoro o6opyAonauul c rlpktBJIerleHI4eM coBpeMeHHbIx

$usuro-xttMr.IqecKux MeroAoB aHuilt3a;

- rrpeArroxeHHafl u1eq 6asupyercfl Ha a*arrv3e rIpaKTI4Ku u o6o6uleHrlfl rIpoBeAeHHbIx

I4ccJreAoBauIafi, rax aBTopa, TaK 14 Apyrl4x I4ccJleAoBarenefi;
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- r4QnoJIL3OBaHO CpaBHeHr,re aBTopcKr4x AaHHbIx [I AaHHbIX, [OJIyTIeHHbIX ApyfI4MI4

r4 c c Jr eAo B aTeJL[ M LI n O p ac c M aTp I4 B aeM o fi Te M aTI4 Ke ;

- ycTaHoBJIeHa I4AeHTI4qHOCTb TeOpeTI'IqeCKklX pe3yJIbTaToB U

SKCnepI4MeHTaJrbHbrX AaHHbrX, [peAcTaBJ]eHHbIX B ptt3JII{qHbIX I4CTO[IHI4KaX;

o6ruupuux

- r4crroJrb3oBaHbr coBpeMeHHbre MeroAIrKt{ c6opa v o6pa6orru AaHHbIx c

npr4BrerreHr4eM KoMIIbTOTepHbIX npOfpaMM.

IIparcruuecKas IreHHocrb HccJreAoBaHuq.

l. Pesylr,1aru Ar4cceprarlzouuofi pa6o'ru flBJlflrorc, HoBrIMI4, 6asrapyrorcl Ha

crporr4x $usuro-xuMr4qecKr,rx yrBepxqeHl4flx v gKcrIepI4MeHTaJIbHbIx I4ccJleAoBa}Juflx,

KOTOpbre r4crroJrb3oBaTb B KaqecTBe pacr{eTHofo Ia clpaBoqHoro MaTepvuru npl4 peIIIeHZI4

o6uux 3aAarr rerrJro- u uaccoo6MeHa, a raK)I(e ilpv paspa6orre np[IHIII4[I4tLJIbHo HoBbIx I4

6olee sQQerrunurrx rexuolorufi co3AaHllr rellJlorexHllqecKoro o6opylonaH:afl.. Oura

MoryT 6url raol(e ucnoJlb3oBaHbl B o6pasonareJlbHoM npouecce.

2. flononueH r.r pactur4peH 6aur gauubrx rerrJloSlI:uuecxurx pr repMoAI4HaMurIecKI4x

xapaKrepl4cTl4K clrcTerrau (eo4a * sanoqacTl4llbl TiOz (0,5; 1,0; 1,5;2,0;2'5;3%)) u

3 aBI4 C I4M O CTI4 OT Te M II ep aTyp LI 14 AaB JI elJklfl., H O B 6I M I4 AaHHbIM I4'

3. Paspa6oraHHbre gKcrrepr4MeHTilJrbHbre creHAbI MoryT 6uru uctroJlb3oBaHbl AJIfl

3K0npecc-onpeAeJreHr4f, rrJroTHoQTvr 14 BT3KOCTI'I TeXHOJIOII'IqeCKI4X MaTepI,IaJIOB B HayqHbIX

ra6oparopurx.
B uedp e u ue p $y,nb mamo 6 uccnedoe aru un :

- floryqeHHbre pe3yrILTarbI SKcrlepr4MeHTaJIbHbIx uccle4onauufi, SMnI4pI4rrecKI4x

ypaBHeHr4fi, v ypazHeHr4e cocroqHr4fl tro trJlorHocrpl 14 TepMoAI'IHaMI4qecKI4M ceoficrea\4

BoAbI p TtOz (0,5; 1,0; 1,5;2,0;2,5;3%) B 3aBI4cI4MocrI4 or reMrepaTypbl, AaBJIeuus' w

coAep)r(aHr4, Tioz r4crroJrb3yeTc.,I B l4ucf,.uryT]e IpoMbIIIIJIeHHOCTI4 MUUUCrepcrea

npoMr,lxJieHHocrr,r 14 HoBbrx rexuolorufi Pecny6luxu TaAxtraxucras fipur pacrrerax

TeXHOJIOtuqeCKI4x npOUeCcoB, a 3KCnepUMeHTaJIbHbIe AaHHbIe I4CIIOJIL3yTOTC, KaK

cnpaBoqHble;

- [oryrreHHbre 3MlupuqecKr,re ypaBHeHI,L Lt ypaBHeHI4e COCTOflHI'Ifl MOryT

trcrroJrb3oBaTbcfl AIrfl r4H)I(eHepHbrx pacrleToB, acilvpa}lTaur [[\fl BbIIIOJIHeHI4fl

Auccepraur4oHHbrx pa6or v cryAeHTaMI4, Marl{crpaHTaMla kt AoKTopaHTaMIr [p]I

BbrrrorrHoHI4LI KypcoBblx 14 AutIJIoMHbIx pa6or Ir Al4ccepra\t4fr.

[uccepraHToM rro pe3yJrbraroM rrccJreAoBaHufi ouy6nr,rxoea:ao 17 crarefi (uz uux-1

peKoMeHAyeMbIx BAK npu flpesuAeHre PT) u 10tegzcoe AoKJIaAoB.

[uccepraq]roHHa.r pa6ora I4ciuoHosa O.A. oQopuneua B coorBercrBl4l4 c

rpe6onauzsruu BAK npu llpesaAeHTe Pecny6raru TaArrcIaKI4craH, a reKcr anropeSepara

oxB arbr B aeT o cH o B H o e c oAep )KaHI4 e AI4 C C epr A\r4r4.

BunoAu Ar4ccepraqprouuofi pa6oru u ony6nuKoBaHHble HayqHble crarbl{ IIo reMe

Ar4ccepra(r4r,r cBr,rAereJrbcrByror o coorBercrBr.Il4 uayuuofi rcnaluSuxal!.uv coI4cKareJIrI

IrlcMonosa O.A. Ha coucKaHr4e yueuofi crerleHl4 KaHLr4I.ura rexHI4rIecKI4x HayK rlo

c[euaaJrbHocru 0 | .0 4 . I 4 *Tenn oQ u 3uKa v reoperuqecKa, TenJIorexHI4Ka.



Beayua q o p ra Hrr3 a u trfl p eKoMeHAy er r4crroJlb3oBarb pe3ynbrarbl Al4ccepra-uv osnofi

pa6oru B KarrecrBe pacqerHoto r4 cnpaBoqHoro Marepl4auru ilpkr perreHlzll o6ulprx 3aAaq

TerrJro - 14 Maccoo6ueua, a raKlr(e npr4 pa3pa6orxe [praHIII4[IraJIbHo HoBbIx Ia 6olee

s6$errunHbrx rexHolorufi co3AaHr4fl TerurorexHl4rlecKoro o6opy.uonannfl" Ouu vroryr 6urn

Tarcr(e v cnoJl b3 oBaHbI B o6pa: oeareJlbHoM rlp ouecce.

Hecuorpr Ha yKa3aHHr,re Aocrr4)r(eHr4r, pa6ora He JII{[IeHa HeKoropblx HeAoc-TarKoB,

K qr4cJry KoTopblx MOX(HO OTHeCTI4:

1. B uayvuofi HoBr43He v o6rerre lrccJreAoBal{I,Ifl roBopl4Tcs o cosAauHofi 14

MoAepHr43I4poBaHHofi oxcnepuMeHTaJrr,Hofi ycrauoBKe, KaKZe ycraHoBKI{ co3AaHbI u B rreM

cocror4T MoAepHra3arJt4fl, r43 TeKcra anrope$eparav Al4cceprallvrvlae [oHflTHo.

Z. B pa6ore se o6ocuonau nu6op r4HrepBaJIoB reMrleparypsr2S3-433K u Aaeresui't

0,101-49,1MIIa.
3. B pa6ore ue o6ocuosaH sH6op r4HTepBaJIoB KoHUoHTpaIIIII4 AI4oKcI4Aa rI4TaHa B

BOAe.

4. Ha
np14BoAr4Tc.[.

yKa3aHHbIe 3aMeqaHl4q He yMoJIflroT AocToIIHcTBa AI4ccepTalltlosnoftOnuaro,
pa6oru.

3arc.uroqeuue

[uccepraur4oHHar pa6ora I4cNaouosa Orapyaa ,{ony4orr,rua Ha reMy <BlusHue

HAHOI{ACTI4I] AI4OKCI{ AA 'T:,1ITAHA HA I43MEHCH?IE IIJIOTHOCTH I4 Bfl3KOCTI'I BOAbI) 
'BJIflETC.f,

3aKoHrreHHofi uayuuo-I4ccJleAoBarelrcxofi pa6oroft .

AnropeSepar 14 orry6luxoBaHubre pa6orsr col4cKareJlfl noJlHocrbro orpaxalor

pe3yJrr,Tarbl I4ccJIeAoBalkrfl, npeAcraBJIeHHbIe B Al4ccepraUuosuofi pa6ore.

flucceprarlr4oHHa.f, pa6ora IzlcNroHoea @rapysa florylontlua coorBercrByer

rpe6onauusu <flolo)r(eHr4rr o nopqAKe npucy)I(AeHl4, yqeHblx creneHeft>, y'reepll(AeHHoro

rrocraHoBJreH[reM llpanurelr,crBa Pecny6nzru TaAltuKLIcraH or 30 I4toHI4 cotm 2021, Nl

267, npegb.rrBJrreMbrM r( Ar4cceprarIr4qM Ha cotrcKaHl4e yrleHofi creuesu KaHAI4Aara HayK, a

ee arrop, 3acny)Kr4Baer npr{cy)r(AeHr{fl ucxouofi cre[eHl4 Kaul:zn.ara rexHzqecKl4x HayK rlo

cneur4aJrbHocru 0 1 .04.14 -Teuno$r,r3vKa v reoperl,IqecKarl TeIrJIorexHI4Ka'

OrsHn o6cyx4eu Ha 3aceAaHr4r4 yqeHoro coBera Texuolorl4qecKoro yHl{Bepcvrera

TaAxurucrana (nporoKorl Ns 4 or <12> Aer<a6px2023 r.).

flpelceAarel b 3aceAaHl4r,

Ilpoperrop ro HayKe 14 BHeApeHI4ro,

AoKTop rexHl4qecKl4x HayK, ra.o. upoQeccopa,

npo$eccop xaSegpu <Mauruuu I4 arltraparbl

nlru{eBblx fipo I43BoAcre> TexHororl4rlecKoro
y Hr4Bepcr4Tera TaAxtuKI,IcraHa

crpaHulle 13 anrope$epara err6pana Tr:353 K, a o6ocHosaHl4e He

fa$apon A.A.
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fioqenr rcaQe4prr <<Maurznr,t u

alnaparbl III4ITI9BbIX [poI43BOACTB)

Texuor orl4qecKoro yHl4Bepcxrera

Ta4rxurucraHa, K.T.H.
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Cn. adpec; 7 3405 5, Pecnydnurca TadcrcurcucmoH, 2,{yutaude,

yt. H. Rapa1aee, 63/3, Texuonozuqecrcuil yHusepcumem TadcrcuKucmaHo,
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