
3AKJIIOqEHIIE
sKclleprHofi rouuccut4 Ar4cceprarlzoHHoro coBera 6D.KOA-041 n cocraBe rpeAceAa-
TeJIfl KoMr{ccltu - A-pa rexH. HayK, npo0.Agusosa P.O., rrJreHoB KoMr{ccr{r{ - A-parexH.
HayK, 4oq. 3apu$so4a M.A. r{ KaH.{. TexH. HayK, .qou. Taroena C.A., co3.uaHHofi peue-
HueM /qlacceprallnoHHoro coBera 6D.KOA-041 (uporoKorr }lb15.1 or 16.10.2023r.) no
AuccepralluuVIcvtoHoBa (Dnpysa r{onygonuqa Ha reuy <<BnnxHue HaHoqacrurl AraoK-
CI,'AATUTAHA Ha LI3MeHeHI{e IJIOTHOCT]I LI B.'I3KOCT[ BOAbD), [peACTaBJIeHHa, Ha COITCKa-
HI,IO yrreHofi cteuenv Kalc^Aunara rexHLrqecKux HayK IIo clleqllaJr6Hocrrt 01.04.14 - Terr-
roQusura H Teoperr{qecKur relJrorexHr{Ka. 

.

PaccuotpeB AllccepraltrIroHHyro pa6ory IrlcMonosa Onpysa flony4oBu..ra Ha re-
vry <<BrutaHLIe HaHoqacrrrq AI{oKc[Aa rurana Ha ra3MeHeHue [JrorHocrr{ Irt Bf,3KocrLt Bo-
AbD), rIpeAcraBJIeHHyIo Ha coucKali.ue y.reHofi crefleul{ KaHAr{Aara rexHr{qecKrfrx HayK
IIo cuequaJlbHocrkt 01.04.14 - rculoQusura I{ Teoperr{rrecKaf, Te[JrorexHr,rKa, gKcnepr-
HEUI KoMl/tccLrs. AI,IccepTaIII{oHHoro coBera 6D.KOA-041 upu Ta4xr.rKcKoM TexHHqe-
cKoM yHHBepcllTere ITMOHI{ aKaAeMI{Ka M.C. Ocuuu cAeJrilra cJreAyroqee 3aKJrroqeHne:

- AHccepralllrtoHHaf, pa6om col{cKarens ['IcMoHoBa (Dzpysa .{ony4onuqa coor-
BercrByer tpe6onauusM ((floJloxeHr{, o nopf,AKe rrprcyx1ennfl. yrEnux crenenefi>>,
yrBepxAeunufi BAK npn flpe3uAeHre Pecuy6nurz TagxraKrircraH r{ rpe.qJraraer Ao-
uycrr.rrb AaHHyro ArcceprartruoHHyrc pa6ory K 3arqr.rre.

- Al{cceprar\ufl Ha reMy <<BnusHI,Ie HaHoqacrr{rl Ar{oKcr{Aa rkrra*a Ha u3MeHeHr{e
IJIOTHOcTLI H B{3KocTu BOArD), cooTBeTcTByeT [acnopTy cIIequ€UIbHOcTr{ 0L,04.14 -
TeuroSra3rrKa rr reoperkT qecKaf, Te[JrorexHuKa.

Arcrya.nruocrb rrccJreAoBaHr.rfl rro reMe ArrcceprarluoHnofi pa6orrr.
Passut[e HaHorexHororufi, paspa6oxa ?r co3Aauue HaHoMarep[r€rlroB Bbrf,Br{Jro

MHoxecrBo HoBbIx 3a4a'r, cB.rr3aHHhrx c ux re[JroBbrMlE csoficrBaMll. fux coneplueHcr-
BoBaHI{, Ilt ofITt4MI{3AIlVV TexHoJIorLIqecKI,Ix Ilpoqeccos Heo6xOAr{Mbr HafrHo o6OCuo-
BaHHbIe IaHxeHepHbIe pacqerbl, Koropbre HyxAarorcf, n unQoprr,ra\vr4 o reuloSu3r{qe-
cKI{x I4 TepMoAI{HaMI{rIecKI{x cnofictnax pa6ourrx BerrIecTB B rr[rpoKoM r{HTepBilre I,r3-
MeHeHI{.f, [apaMerpoB cocroflHufl, B cnsgu c orrrM, 4alrnefiuee yroqHeHrre rcnno$u-
3I4qecKI4x I{ peoJloruqecKrlx csoficrs pa6o.uEx Berr{ecrB [peAcraBJrrer co6ofi 3Harrla-
relrHufi pBepB coBeprrreHcrBoBaHr.rs rexHoJro[{qecKux [poqeccoB.

Bueme c reM, cBe,qeHl{fl o teunoSl{3nrrecKlrx I,I peoJrorruIecKrlx cnofictBax BoA-
HEIX pacrBopoB AByoKI{cI{ Turaua BecEMa BaxHbr .qJm no3Hanurfl, u pagBurr4fl, Qusnxu
xr,rAKoro cocro.rlHr.Irl BeIrIecrB. Onn neo6xoAEMbl AJrtr BErflcHeHafl MexaHrI3Ma MexMo-
iIeKyJIflpHbIx B3aEMogefictnufi u uogenefi crpyKrypbr pacrBopoB, rpoqeccon o6paso-
BaHVs. u pa3pyueHr4s, MoJleKyJrspHbrx KoMnJreKcos. C ux noMorrlbro MoxHo pelrr{Tb
upo6leuu cMellruBaeMocru I{ pacrBopr{Mocrrr, Bbr.f,cHr{Ts r{3MeHeHr,re creneHkr acco-
quarlrlu KoM[oHeHToB IIpu cMerueHr{s u Ap.

Artyanrnocrb ALlccepralluoHsofi pa6oru 3aKrroqaerctr B ToM, qro uccJreAoBaltre
rcnno$usuqecKux rr peoJlorrrqecKlrx csoficrn BoAbr, KaK qucroro KoMrroHeHTa, TaK 14 c
BKJIIOIIOHUOM ApyrVX KOMIIOHOHTOB, TaKI4x KaK HaHOqaCTUIIbI AIITOKCUAa TI/TAHA [O3BO-
Jrf,er uaircu nau6olee flpI,IeMJIeMuit napuaHT ,rx ucrroJrbsoBamufl. B KarrecrBe pa6ouero
TeJIa (utu re[JloHocntelx). C qenrro noryqeuufl ypaBHeHVs cocrofl:aus. uo csoficrBaM
[BfraeMblx pacrBopor (noga*Tio2) c lrepeMennofi KoHqeHrpa\uefi cocraBHbrx KoMrro-



HeHToB, TeMneparypbr I,I AaBJIeldiHg, Heo6xo.{uMbr AaHHbIe IIo rlx nJrorHocru r,I Bf,3Kocrr[,
qeMy r.r [ocBflrrleHa Hacro ilrlafl,pa6ora.

B cssgz c BbIIueI{3JIoxeHHbIM, LlccJreAoBaHrae BntuflHkrfl. HaHoqacrr{rl Al{oKcuryarr4-
TaHa Ha I,BMeHeHI4e nJIOTHOCTTI LI BS3KOCTT,T BOAbr IIpU pa3Ir{.rrHbrx TeM[epaTypax il
AaBJIeHI{f,x, flBJLf,ercf, aKTyaJEnofi zayateit rcnroQusuKu kt reopeTr.rqecrofi Te[Jlorex-
HIrIKI/I, cocTaBJI{eT ocHoBHyIo I{eiIE 14 coAepxalJvle HacTof,rrlefi gnccepTarlproHHoit pa6o-
TbI.

O6rercroM lrccJreAoBaHlrfl flBJrf,ercrr KoJrJror,rAHEre BoAHbre pacrBopbr, coAepxa-
[Elaepa3JIIaqHbIeKoHIIeHTparlurLHaHorIacrI/IIIAI,IoKcI4AaruraHa.

IlpeA*reroM rlccJreAoBanlrfl flBJrflercfl, ycraHoBJreHr,re 3aKoHoMepnocrefi 3aBr,rcu-
MocTIa [JIoTHocTI{ Lt B.s3KocTLI t4ccJleAyeMblx o6rexros oT KoHrIeHTparIuu HaHoqacTr{II
A}IOKCIdAA TUTAHA, TeM[epaTypbr 14 AaBJreHur.

,{ocronepHocrb [oJrfreHHbrx B Ar,rcceprarluu p$yJrbrarbr o6ecue.reHEr : racnoJrb-
3oBaHHeM ceptzQuqHpoBaHHoro la6oparopHoro o6opy4onalvrfl..c [pr,rBJrerreHr{eM co-
BpeMeHHEIx Qusuro-xI,IMIarIecKI4x MeroAoB aH€rlru3a; [peAJroxeHHa, u4efl,6azupyerct
Ha a}J?liru3e npaKTI,IKt4 u o6o6qeuu, npoBeAeHHbrx r,rccJreAoBarruit, KaK aBTopa, TaK vt

Apyrux }rccJleAoBarelefi; I{c[oJIE3oBaHo cpaBHeHHe aBTopcKt4x AaHHbrx rr AaHHbrx, IIo-
JIfTeHHBIx ApyH,IMH [ccJIeAoBareJIf,Mr{ rlo paccMarpr,rsael,rofi TeMarr,rKe; ycraHoBJreHa
I{AeHTnqHocrb reoperuqecKl,Ix pe3yJrrTaroB n o6uupH6rx gKcnepr,rMeHTaJrbHbrx AaH-
HbIX, [peACTaBJIeHHbIX B pa3rt4qHbrx HCTOqHr,rKaX; UCrrOJrb3OBaHbr COBpeMeHHbre Mero-
AI,IKIa c6opa u o6pa6orKrl AaHHbIx c [pr4B[eqeHzeM KoMrbrorepHbrx [porpaMM.

Hayunar HoBrrsHa pa6oru 3aKrroqaercfl B cJreAyrouleM:
1. Ha co3AaHHbIx Lt MoAepHll3r{poBaHHbrx annaparypax BlepBbre [oJrfreHbr 9Kc-

nepilMeHTaJIbHbIe AaHHbIe rro [JlorHocrr{ r{ Bfl3Kocrr{ cr{creMbr HaHoxr.rArocrefi (sola *
HaHoqacrrfrqu TiO2 (0,5; 1,0; 1,5; 2,0;2,5;3%)) B r{HrepBarre reMreparyp (283 - 433)K
r{ AaBJreHufi (0,101 - 49,01)MfIa.

2, Ha ocHoBe gKc[epIrMeHTEIJrbHrrx AaHHErx lro [JrorHocru, Br3Kocrr{ r,rccJreAye-
naux o6pa3l{oB BrIepBEIe [poI,I3BeAeHa orIeHKa repMoAr{HaMrirqecrr{x, KaflopuqecKr{x r{
H3orepMl,IqecKux xapaKrepl{crl{K HaHoxr,rArcocrefi (no4a * sanoqacrr{rlbr TiOz (0,5; 1,0;
1,5;2,0',2,5;3%)).

3. I4ntep[perallus gKcnepI{MeHTEIIrbHbx AaHHbrx rro [JrorHocrr{ r{ B.f,3Kocrr{ cuc-
TeMbI (no4a * naHo.racrl4llbl TiO2) B 3aBr{cnMocrr{ or reM[eparypbr, AaBJreH[rf, rr Mac-
cosofi KoHrtreHTp a\r4u HaHoqacrnq TiOz.

4. Buepnble AJLf, pacqera guaqeHus rrJrorHocrr{ r{ Bf,3Kocru HeKoropbrx HaHoxI,rA-
rocrefi cr4creMEr (no4a * nanoqacrlrr{Er TiO2 (0,5; 1,0; 1,5; 2,0;2,5;3%)) B 3aBr{cr.rMo-
crr{ or reMleparypbr r{ AaBJreHvrflucloJr}3oBaHo ypaBHeH[e rnlaa Tefim.

5. flonyreHrr a[[poKcLIMaIII{oHHbIe 3aBr.rcr{Mocrrfr, orrr{cbrBarorrlue flJrorHocrr rlr

Bf,3Kocrb HauoxuAroctefi c[IcreMbl (no4a * Hano.racr[rrlbr TiO2 (0,5; 1,0; 1,5;2r0;2,5;
3%)) B 3aBr{cuMocrr{ or reM[eparypbr n AaBrrenr4s,.

Ha sarqrlTy BbrHoclrrcfl:
1. Mo4epHI,I3I,IpoBaHHbIe oKclepr{MeHTuurrHrre creHAbr Anrfl. :accileAoBaHr,rr [Jror-

HocrI,I I{ Bfl3Kocrl{ HaHoxt4Arcocrefi, rro3BoJrflrorq[x r,r3Mepf,Tb BbrrrreHa3BaHHbre xapaK-
TepIICTI,IKLI B III{pOKOM [IHTepBaIIe [apaMeTpoB cocTof, HI{f, .

2. SrcuepnMeHT€IJIbHhre AaHHEIe rro B.f,3Kocrr{ u uJrorHocr}r lrccJre,qyeMbrx o6pas-
IIoB npl4 7:(283433) K, p-(0,101-49,01) MfIa r pa3rrarrHbrx KoHrleHrparlr,rf,x HaHoqa-
crllq TiOz(0,5; 1,0; 1,5; 2,0; 2,5; 3Yo).



3. Irlurepnperallu, oKc[ep[IMeHT€r.JrbHbrx AaHHbrx rro [JrorHocrra H Br3Kocr]r cr{c-
TeMbI (no4a * Halroqacrl{Ilrl TiO2) B 3aBr,rct4Mocrra or reMreparypbr, AaBrrcHufl. Lr Mac-
cosofi KoHrIeHTp ar\vrtr HaHoqacrzq TiO2.

4. Pac.rerHble AaHHEIe rro K€ulopr{qecKr{M, r,r3orepM}Iqecxr{M csofictgal,I HeKoropblx
HaHoxraArocrefi crrcreMbr (so4a * Hano.racrlrrlbr TiOz (0,5; 1,0; 1,5; 2,0;2,5;3Yo) s za-
BHCr{MOCTU OT TeM[epaTypbr r{ AaBJreHI,rf,.

5. Aunpoxcl{MalllroHHbre 3aBIrtcI{MocrI{ u ypaBHeHI,r, cocrof,H}rrr AJIf, pacqera
nJIOTHocTI't t4 Bf,3KOCTI{ LtCCJIeAyeMbIx paCTBopOB B IuLlpoKoM uHTepBaIIe TeM[epaTyp
(283 - 433) K rr AaBJreHufi, (0,101 - 49,01) MfIa.

6. Meto4bl pacqera K€uropuqecKr4x r,r u3orepMuqecKr4x cnoficrn HaHoxr{Arocrefi z
MexaHlr3MoB nepeHoca vMllyJrbca B vccJreAyeMbrx HaHoxr{AKocrf,x.

Teoperu.recrafl H rrpaKTrrrrecKafl 3narrrrMocrr paSorrr: r ,

1. Pesynrrarbl Alaccepralluounofi pa6oru rBJr.f,rorcfl E9_p.!lU_4 6asupyrorc . Ha
crporux Qusuro-xltMl4qecKux yrBepxAeHrrrflx t4 oKc[eprrMeHTaJrbHbrx r{ccJreAoBaHr{f,x,
KOTOpbIe peKOMeHAyIOTC.f, B KaqeCTBe pacqeTHoro u clpaBorrHoro MaTeprraJra flpu pe-
rueHI{I{ o6ulux 3alraq rerrJlo- I{ Maccoo6uena, a raKxe rp?r pa3pa6ome rpr{Hrlr4rrr{aJrbHo
HoBbIx u 6olee e([SertuBHEIx rexHoJron{fi cos4auIa.fl TenJrorexHuqecKoro o6opy4ona-
Hus. OHLI MoryT 6utr raKxe vc[oJrb3oBaHhr n o6pasonareJrbHoM flpoqecce.

2. ,{ouonuen u pacluupeH 6asx AaHHbrx renroSneurrecrr.rx u repMoAr.rHa-
Ml{qecKlrtx xapaKrepucTl,IK crlcreMbl (noga * nanoqacrurlbr TiO2 (0,5; 1,0; lr5;2,0;2,5;
3%)) B 3aBrrcr{Mocru or reMneparyprr r.r AaBJreH}rf,, HoBbrMu AaHHETMT{.

3. Paspa6oraHHbre gKc[epLIMeHTaJrbHbre creHAbr MoryT 6um ucnoJrb3oBaHbr AJrfl
SKCIIpOCC OlpeAeJIeHLIf, IJIOTHOCTU Ift Bfl3KOCTI4 TOXHOJIOTUHOCKI,IX MaTOpLI€IIIOB.

4. fIotyreHHEIe pe3yJrbrarbl eKclepuMeHT€rJrbHbrx r{ccJre4onauufi, 9M[[rprrqecKr.rx
ypaBHeHI,Iit u ypantteHl{e cocroflHl4s IIo rurorHocrLr v repMoAr4HaMurrecruu cnoficrBaM
BoAEI u TiO2 (0,5; 1,0; 1,5;2,0;2,5;3Yo) B 3aBucr{Mocrr.r or reMreparypbr, AaBrremus, u
coAepxaHw,TiO2 rcfloJlb3yerc.f, AJLf, t4HxeHepHblx pacqeToB s rIfI <<IIIepuaroBD) c rle-
JIEIO yJIrrUreHI{f, SKOHOMT.TqeCKUX LI 9KOJrOH{qeCKUX noKEl3arelefi npO4yKrIr{H;

5. IIoly.IeHHbIe gMnl,Ipt4qecKlle ypaBueHrrf, u ypaBHeHr{e cocrofrrrr4fl. MoryT r.rc-

rIoJIb3OBaTbCfl, Alrfl, ilHXeHepHbrX paCqeTOB, acrurpaHTaMr{ AJrfl BbrrroJrHeHus, Ar4ccepTa-
I{I{OHHbIX pa6Or }I CTyAeHTaMkt, ManrCTpaHTaMI,t E AOKTOpaHTaMT4 IIpIA BbrIIOJrHeHr.rrrr

Kyp co Bbrx, Ar{nJroMnux p a6 or r,r AV ccep t a\utrt.
Ifo repre Alrccepraquu ouy6.nrrroBaHbr 17 pa6oy B ToM qucre 7 crarefi B perleH-

3l{pyeMblx ug4ara.rzu^x, peKoMeHAoBaHHrrx Brrcurefi arrecrarlrtoHHofi ronauccuefi rtpu
flpesla4eute Pecuy6tutcu Ta4xrarucrau, 10 s N,rarepuaJrax MexAyHapoAHBrx n pecuy6-
Jrr,rKaHcKrftx ronQepeHrlt4rx.

CoornercrBrre [ac[opry c[eqrraJrbHocrrr.
flo tenaatrlKe I{ MeroAaM uccJreAoBaHVA, Hacrof,rrlafl Ar,rcceprarluoHHaf, pa6om co-

orBercrByer nacnopry c[eqrr€urbHocru 01.04.14 <<TenroQuszra r{ reoperuqecKaf, rer-
JIorexHlIKa) AJII rexu[qecKl{x HayK: n.l - gKc[epuMeHT€IlrbHbre r,rccJreAoBaHlrs repMo-
AuHaMHqecKI{x u rrepeHocHblx csoficrn rrr.rcrbrx BerrlecrB vr r4x cuecefi B rrrprpoKoit o6-
Jtacrur [apaMerpoB cocroflHLtfl; rr.2 - asanurr{qecKr{e u qucreHHbre r{ccJreAoBaHr.u re[-
loQusuuecKl{x csofi cts BerrlecrB B pa3rr,rqHbrx arperarHbrx cocr oflHuflx.

opurunaJrbHocrb coAepxaH[n Ar{cceprarl}rH cocraBJrf,er 9to/o: rlt4Tr{poBaHrre

o$oprraneHo KoppeKTHo; 3aLIMcrBoBaHHoro Marep[ErJra, [c[oJrb3oBaHHoro B At4ccepra-
quu 6es ccbrJIKIa Ha aBTopa, nu6o r{crorrHrrrKoB 3auMcrBoBaHr{f, ne o6uapyxeHo, Hay.r-
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{rux pa6or, BbIIIoJIHeHHbIx co}IcKareJreM freHofi creueHrrr B coaBTopcrre, 6es ccbrJloK
Ha coaBTopoB, He BburBJIeHo.

Kouuccufl peKoMenAyer:
1. flplrnrrs K 3aull{re Arrccepraqr,rro lrlcNaoHosa Orapysa .{ouygoBrirqa Ha reMy

<<Bnugnue HaHoqacrHII AI,IoKcI,IAa ruraHa Ha I{3MeHeHIae [JIorHocrI,I I,I Bfl3Kocrlr BoAbD),
[pelcraBJleHHa.f, Ha colacKaHue yuenofi crerreHlr KaHAraAara rexHr{rrecKr{x HayK rro crre-
rlr4€rJrbHocrn 01 .04.14 - reulo$H3vKa r{ reoperr,rqecKa, renJrorexH}rKa.

2.Hasr,a.tnrr oSuqhaJIbHbIMu orrrroHeHTaMr,r cJreAyroqr{x cnerlu€urr{croB:
- MznraneeBa lyeenr PauzgonHa - AoKTop rexHr{qecKrax HayK, AoqeHT, 3aB. Ka-

Seapofi sHeprerllqecKoe Malul{HocrpoeHr,re OEfOy BO <Kasancruft rocyAapcrBeH-
Hufi eu ep rerrrrecK utrr y uutep clrrer) (r. Kas anr) ;

- Yuapor Annapgxon HypanueBuq - KaHAr.rAar rexHuqecKr,rx HayK, u.o. AorIeHTa
raSe4pu znQopnaaqnoHHblx rexHoJloruft,{aurapr{HcKoro rocyAapcrBeHHoro yHr{Bep-
cr4rera (r. r{anrapa).

3. HasHa.rI{Tb B KaqecrBe negyqefi opraHr3arlun: Texnororwrecrufi ynurepcurer
Ta4xzrcucraHa.

Vlcxogx I{3 BbTIIIeI{3JIoxeHHoro, oKcneprHa, KoMLtccrafl Ar.rcceprallnoHHoro coBera
rpeAJlaraer rpuH{rb A}IcceprarlrloHHyrc pa6ory l4cN{onosa (Dupysa .{ony4oBuqa K
ny6luunofi saulute u pasperuHTb pa3MerrleH[e o6r.asreHr,rs o 3arqr4Te, Tercra Ar,rccep-
rallurlIa anropeQepara na cafitax BAK upu flpesr{AeHre PT z TTy r{MeHr{ aKaAeMr.rKa
M.C. Ocuuz, ny6luraquro u paccbrJrKy anropeQepara.

3apuQso4a M.A.

Taroes C.A.

IlpegcegareJrb KoMrrccrr :

AoKTopTexHI4qecKI{xHayK,upoQeccop1a2-AgzsoeP.o.

-Jrfnenu KoMrrccfi[:
AOKTOp TeXHr{qeCKUX

HayK, AOTIeHT

KaHAUAaT TeXHr,rqeCKr{X HayK, AOrtreHT

Ilo4nucr K.T.H., AorIeHTa Taroeea C.A. sasepflro:
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flo.quracn BepHbr : yueuufi ceKperapb Ar{cceprarlnoHHoro cgBera 6D.KOA-04 1

K.r.H., AoUeHr 
@ 

Taroen C.A.

Ha.r am H r.r r oraold rcafrflOp4 ie n b,ULT nlr b H Lrx p a6 or -.---ll -
TTy r{MeHrl u*itn1l$ii'IVp.,"(}cur" \#r, Ko4zpsosa H.X.
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