
oT3btB
HAYttHOf O PYKOB O AVITE JIfl.

Ha KaHArIAaTcKyIo AIIccepTaIIrrc LlcruoHosa (Dupysa flonygoBrrla Ha

TeMy: <<B.nusnue HaHorracrr.rU Ar{oKcHAa rlrraHa Ha I{3MeHeHue rIJIorHo-

cTr{ rr Bfl3mocTrr BoAbD) Ha coI{cKaHI{e yrleHofi cTerIeHI,I KaHAIUaTa TexHIr-

rrecK[x HayK rro c[equaJrbHocru 01.04.14 - Ten.rroQlr3rlna I{ Teoperlrqe-

CKAfl TCTIJIOTEXHI{KA

I4crr{onos @npys,{ony4onnq oKoHrrun TaAxIarcrzfi rocy,{apcrseHHrrfi ue-

Aarorr,rqecrcufi yHuBepclrrer r{MeHr{ Cagpw4guna AfiHu s 2007 roAY ro creqllaJlb-

HOCTr.r sZSnra kI TexHl{qecKas nso6perareJlbHocTb.

Tpygonax AesreJrbHocrr I,IcuoHoBa @npyea ,{ony4onrlqa Haquracb c 2007

roAa B KaqecrBe accr4crenra raSeApbl TeoperuqecKofi $uzuxu Szsuuecrcoro Qa-

KyJrbrera TaAxurcKoro rocyAapcrBeHHoro rleAarorualecKoro yHuBepcurera I{Me-

run CaApuA[vHa Afi:au, a c ceHrs 6pt 2007 roAa ro Hacrorlqee BpeM.a pa6otaer

crapIrLIM rperoAaBareJleM 4annofi raSe4pu.

Hayuno-uccJreAoBaremcrofi pa6orofi tr4cNaonos @upys,{ony.uouE'r oQuqn-

€rJrbHo Haq€ur 3aHraMarbc.s c 2008 roAa B KaalecrBe ac;rrvpalra raQe4pu o6qefi fz-
3r{Kn Quszuecroro QaryJrbrera TaAxrarcKoro rocyAapcrBeHHoro [eAarorl4qecKo-

ro yHr{Bepcurera lrMeHr4 Calpullurra Afiruu 4na pa6orbl HaA KaHAklAarcrofi ALtc'

ceprarlreir rua reMy <<Bltusuue HaHoqacrzq AI4oKcHAa rlaraHa Ha v3MeHeHI4e

IIJrorHocTkr kr Bfl 3KOCTI4 BOAbD).

,{zccepraqvron*afl. palora I4cNaonosa @upy:a,{oay4onzua nocBrIIIeHa

orrpeAeJleHr{Io rrJroTHocT[ r,I B.rr3KoCT]I BOAHbIX paCTBOpOB npu pa3ILIqHbIX TeMIIe-

paTypax, AaBne]H:[.iflx u KoHrleHrparluu HaHoqacTI,III AuOKCTI la ThIT Aifl} Tioz.

Arryalruocrb Aucceprarllnosnofi pa6orrt Zcluosona (Drapysa,{ory.4onzua

3aKIIOqaeTCf, B TOM, rITO BOAHbIe paCTBOpu HaHOqacTHIL B TOM r{UCIe AVOKCI{A TLI-

TaHa flBrrflercfl. KoMloHeHTaMr{ paKerHbx ronJII4B. I4ccneAosanLre reuno$usu-

qcecKr{x u peonoru.recrgfi csoficre BoAbI, KaK B qrrcroM BLtAe, TaK I{ coAepxalrlllD(

p€t3JluqHoe KoluqecTBo HaHorlacTrrrl ALloKcu,4 TI,dTAIJa AaeT BO3MOXHOCTb OnpeAe-

Jrurb r{x parluoHaJrbHoe ucrroJrb3oBaHvre B KaqecrBe pa6ouero reJla u KaK paKerHoe

TOIJILIBO.

,ftx cocraBrgrrr4fl, ypaBHeHrr{ cocro.fi:rtr4fi. u nogpo6nux ta6luq no cnofi-

crBaM [ccneAyeMbrx pacrBopoB cr{creMbl (soaa+ TiOz) c p€l3rl4qnoft rconqeHTpa-

qnefi TiOz neo6xoAzMbl AaHHbIe IIo I{x TIJISTH6STI{ I{ Bfl3KocTl4.

I{enr A1rcceprarluonnofi pa6orrr IrlcNaonos a @upy sa,{oeyAonuqa flBJJ.flercfl'

rrccJIeAoBaHVe BqtvrflHure HaHorlacrrall TiOz Ha u3MeHeHLIe rlJlorHocru u Bfl3KocrkI

BOAbr B gaBrircuMocTr4 oT TeMrrepaTypbr, AaBJTeHI{fl I{ KOHIIeHTpAWU HaHOrracrI'Iq

TiOz.



Haywun HosuZHa duccepmaquorutofi paflomu saKwoqo,emcfl I cnedynt4etw:

1. Ha co3AaHHbrx r,r MoAepHr,r3upoBaHHblx annaparypax BnepBble nony-

qeHbr SKcnepraMeHTaJrbHbre AaHHbre IIo IJIoTHOCTI{ 14 Bfl3KOCTI'I CIICTeMbI

HaHoxraArocrefi (so4a * naHoqacrl/tllbl TiOz (0,5; 1,0; 1,5; 2,0;2,5;3%)) B rH-

repBane reMreparyp (283 - 433) K u 4aueuuit (0,101 - 49,01) MfIa.
2. Ha ocHoBe gKcneprrMeHTaJrbHbrx AaHHbIx no rlJrorHocru, Bfl3Kocrkr uc-

cneAyeMbrx o6parqoB BnepBbre [por{3BeAeHa oIIeHKa repMoAI4HaMI4qecKux'

KanopurrecKr4x u r,r3orepMr,rqecKr,rx xapaKTepLIcrLIK HaHoxllArocrefi (no4a +

HaHoqacrrIIIbI TiOz (0,5; 1,0; 1,5; 2,0; 2,5; 3%)).

3. I4nrepnperarlLtr gKcneplrMeHTaJlbHblx AaHHbIx no nJrorHocrlt I/t B-fl3Ko-

crkr cktcreurr (noga * nanoqacrr,rrlbl TiOz) B 3aBucktMocrrt or reMlleparypbl,

raBrrennfl, LI Macco B ofi rouqeHTpalluu HaHo rlacruu TiOz.

4. Bnepnbre AJrfl pacqera 3HarreHr.rfl nJlorHocru u Bt3KocrH HeKoropblx

HaHoxrlAlcocrefi cIIcTeMbI (noga * nanoqacTktlfbl TiOz (0,5; 1,0; 1,5; 2,0;2,5;

3%)) B saBnekrMocrr{ or reMrreparypbr I,I AaBJIeHufl, raLciloltb3oBaHo ypaBHeHile

Tufia Tefira.
5. flolyueHbr anlpoKcrrMarluoHHbre 3aBLIcI{MocrI{, onucblBalolllue [JIor-

Hocrb r{ Bfl3Kocrb HaHoxuArcocrefi cucreMbl (ro4a * nanoqacrLtubl TiOz (0,5;

1,0; 1 ,5; 2,0; 2,5; 3%)) B 3aBVcklMocrLI or reMreparypbl 14 AaB1reuufl"

flparruuecKafl rfeHHocrb AuccepraIluonsofi pa6orrt I'IcN{onosa @zpyra

,{ony.{onzqa 3aKrroqaerc.s :

1. Pesynrrarbr AuccepraquoHHofi pa6orrt flBJlflrorcfl HoBbrMu, 6asupy'

rorc.rr Ha crporux $usur<o-xraMuqecKlax yrBepxAeHhflx I,I gKcnepLIMeHTaJrbHbIx

rrccneAoBa]Hvrflx, KOTOpbre peKoMeHAyloTcfl B KarIecTBe pacqeTHoro v cllpa'

BoqHoro Marepr,TaJra npz perxeHr4ra o6qux garya..r renJro LI Maccoo6vreua, a

raKxe nprr pa3pa6orxe npnHrlunllaJlbHo HoBbIx u 6otee eQ$er<rnBHblx rex-

uolorufi cos1annfl. TerrJrorexHurrecKoro o6opy4oBanufl.. Onn Moryr 6um
TaKxe ficrloJlb3oBaHbl n o6pasoBareJlbHoM rrpoqecce.

2. [onotHeH u pactuupes 6asr AaHHbrx renlo$n3l{qecKllx u repMoAVHa-

Mr.rqecKux xapaKTepr4cruK cucreMbl (ro4a * nanoqacrLtllbl TiOz (0,5; 1,0; 1,5;

2,0;2,5;3%)) B saBl/lckrMocrt4 or reMneparypbl kI AaBneHI4f,, HoBbIM?I AaHHbr-

Ml4.

3. Paspa6oransrre gKcnepuMeHTaJIbHbIe creHAbI Moryr 6rrTr I4cnoJlb3o-

BaHbr AJrfl SKcnpecc oflpeAeneHu.rr IIJIOTHOCT]I I{ Bf3KOCTI{ TeXHOIOU4qecKLtx

MarepuaJloB B HayrIHbIx ta6oparopklflx'
flo pesyJrbraraM pa6oru ony6luroBaHo 17 crarefr' (us uux'7 pexorraeri-

AyeMbIx BAK upu flpe3l4AeHre PT) u 10 resucoB AoKnaAoB'

[zccepraU7oHHat pa1ora cocrour u3 BBeAeHLrfl, rrerbrpex rJIaB, BbIBo-

AoB, crrr{cKa ucnoJrb3oBaHHofi rzreparypbr I{ rpuJroxenuil Pa6ora I{3JroxeHa

ga l72crpaHzrlax MarxuHorrr4cHoro (rorranbrorepHoro) rercra. OHa coAepxLIT



40 pucynroa, 43 ra6lzqu, 190 Har{MeHova:nuit IacroqHuxoB JrrlTeparypuu2S

crpaHI{II npunoxeH,Kfl"

Bo nee4 eHilkr o6ocHosaHa aKTyaJrbHocrb reMbl Alacceprat]lztlt, c$oprrala-

poBaHbr rlenb vt sarya.ukr pa6oru, orpaxeHa rrayqmafl HoBLI3Ha Ia [epeqI{cJIeHbI

ocHoBHbre noJroxeHl4fl , BbIHOCI{MbIe Ha 3aIrII4Ty.

B nepnofi uase npraBoAr,rrcfl JrlrreparypHblfi o6sop u a:aalrurs npo6levr

rlo reMe Alulcceprar\Lrv.
fllolrocrb HaHoxraArocrefi lrccneAoB a:na Ha SKcnepIrMeHTaJIbHo it' y cra-

HoBKe no MeroAy rrrApocTarurrecKoro B3Beru:aBamufl, Koropblit ssilserc.rl coB-

naecrnofi paspa6orrofi npo$eccopoB fycefinona K.A. u loly6esal4.Q.
O6Uas orHocr{TeJrbHafl. norperxHocrb LI3MepeH}Ir nJrorHocrLl uccneAye-

Mbrx pacTBopoB npl{ AoBepvTelurOfi BepofTHoCTvt d = 0,95 pAB:aA},loh.

VcrasoureHo, rrro c rroBbrrxeHueM TeMleparypbl nJlorHocrb I'IccneAye-

Mbrx o6rexros yMeHbrrraerc.rr ro nr{HefiHoMy 3aKoHY, d c pocroM AaBreHId'u

pacrer. C ynenzrreHraeM MaccoBofi KoHIIeHTpa\Lrkr AuoKcuAa r:ara:aa Ti0z s

cocraBe pacTBopa, vx rrJIoTHocTb yBeJluquBaeTcfl'.

[uccepraHTo M AaH o raHTe pnp er ar\klr [oryqeHHblx gKcnepI4MeHTaJIb HbIx

AaHHbIX.

creMbr (HzO+TiOz) npra pa3nrarrHbrx reMrleparypax I{ AaBJIeHVflx EvtccepraH-

ToM LrcnoJrb3oBaHa gKcreprrMeHTaJrbHafl ycraHoBKa pa3pa6orannax upo$ec-

copoM fony6enurra I4.(D. u MoAepHLr3kIpoBaHHafl, upoSeccopoM Haguenuvt

.f,.M. u ero yqeHuKaMI4.

flpu I4ccJIeAoBaHr4Lr AklccepraHToM ycraHoBJIeHo,

Bfl3Kocrl{ pacrBopoB coAepxaqux pa3nllrlHofi uacconofi

c pocToM TeMnepaTypbl yMeHblxaeTcs no 3aKoHy rnnep6Onu.

YcraHosJreHo, r{To c pocroM AaBneHrafl, BlrvrflHlae reMneparypbl Ha I{3Me-

[rrr usuepeHr4.s lkr:aaukrtrecrofi Bfl3Kocrl{ KoJInoI4AHbIx pacrBopoB cI{-

lrro AlrHaMuqecrofi
KoHrIeHrpaWu TiOz

HeHr4s rcoes$uqlreHTa Ar4HaMr4rrecrofi Bfl3Kocrla BoAHbIx pacrBopoB coAep-

xaruLtx pa3lrtrrHbre MaccoBbre KoHueHTpauhLr HaHorIacTHII AI,IOKCI4AA TI4TaHA

yMeHblxaercfl.
fI pu o 6 o 6 qeurr r4 3 r(cnepr{MeHTaJrb HbIx AaHHbIx AzocepraHToM nonyqeHbl

alrrpoKcrrMarlrloHHbre 3aBr,rclrMocTu, onl4cblBalolllue nJIoTHOCTb I{ Bfl3KOCTb

HaHoxkrAxocrefi clrcreMr,r (ro4a + HaHorIacruIIbI TiOz) B 3ar,nct4Mocrl{ or
TeMnepaTypbl u AaBneHldfl.

.{nccepraHToM Ha ocHoBe gKcnepr{MeHTaJIbHbIx AaHHbIx rlo rrJrorHocrl{,

Bfl3Kocrkr r{ccJreAyeMbrx o5pasuon BnepBbre npzBeAeHbr oUeHKa repMoAVHa'

MuqecKr4x, Kanopr{MeTpr.rlrecKltx kr LI3OTepMVT{ecKLIx xapaKTepvcTLtK HaHO-

xr4AKocrefi cucreusr (no4a + HaHorracrullbl TiOz).



Arropovr BnepBbre Anfl pacqera 3HaqeHnfl, rlJlorHocrkt vr Bfl3Kocrl{ HeKo-

Topbrx HaHoxrrAKocref cficreMbr (no4a + HaHorracrl{ubl TiO, B 3aBarcvrMocrl{

or reMrreparypbr v AaBJreH vrs, krcrtorrb3oBaHo ypaBHeH vre rv]rta Tefi ra.

Pesylrrarbr ArrcceprarluouHofi pa6orrt I4ctrlonona (Dnpysa,{onyAoBu-

Lra flBIrfleTcfl HoBbrMr4, KoTopbre peKoMeHAyercf, B KarIecTBe pacqeTHoro u

crpaBoqHoro Marepvaila rpu petue:anvr o6ulux 3aRaqrerlJro 14 Maccoo6ueua.

flo pesynbraraM r{ccneAoBattttr AlaccepraHToM ouy6nuroBaHo 17 cra-

5efi, h3 Hrrx 7 peKoMeHAyeMbrx BAK rpLt flpeszgenre Pecuy6wrrcn

TaANzxttcrar.a,
Anrope$epar r,r ony6nuKoBaHHbre crarbvr AraccepraHToM noJrHocrblo

orpax aror coAepx allLre Al4ccepTar\r4r4.

lraccepraqlroHHa t pa6ora ZcMonosa @upysa ,{ony4oBrrta BbInoJIHeHa

B HayqHo it. taloparopzrkr renno$u3lrKa I{ MoJleKynrpnofi Snszxu ra$e4pu

o6qefi Szsuxn $zsuuecxoro $arylbrera Ta4xIarccKoro rocyAapcrBeHHoro re-

A aro u{q e c Koro y HI{B ep cI4 r e ra I{M e H u C alpul4r4na Afi nu.

B r{elou AucceprarluonHafl palora ZcNaonosa (Dnpysa ,{ony,uoru'ra ((Bru-

flHkre Har{oqacTull Ar,roKckrl\a TilTaHa Ha I43MeHeHLIe IIJIOTHOCTII I4 BS3KOCTLI BO-

AbD),Bnaercfl 3aBepruenuofi uccJreAoBaHI,IeM, aBTop Aucceprallvu [posBI'IJI Bblco-

rne npo$eccLroHaJrbHbre KaqecrBa Lr yvre:a:afl. caMocro.[TeJlbHo $oprr,rylupoBarb I{

peruarb 3aplaqv r{ccJreAoBa:ruit Ha coBpeMeHHoM HayqHoM I{ TexHurIecKoM ypoBHe.

Cuurato, qro ALIccepTaIILIoHaat pa6ora I,IcnaoHoBa @upysa,{oay4onuua

coorBercrByer rpe6onanuf,M rocyAapcrBeHuofi perucrpalll{I{ 3alqIaueHHblx Hayq-

Hbrx Anccepraqufi or 26 rrox6px 2016,Ilb505 Ha col{cKanrte yueuofi creIIeHLI KaH-

A1AararexHr{qecKr4x Hayr( flo creuuaJrbHocrt4 01.04.14 - Teuno$usura H reope-

Tr{qecKaf, TerrJroTex*LrKa, a ee aBTop AocToI{H npucyx4eHufl' yuenofi cTerIeHI{ KaH-

A1AararexHrqecKrrx Hayr( ro creul{aJlbHocr}I 01.04.14 - Tenlo$usnra I{ reope-

TVT!{ECKAfl TEfIJI OTEXHI'I KA.

Hayunrrfi pyrconoAlrreJrl :

3ac.rryxeturrrfi Aefl 'reJrl IIayKIr lI
TexHIrKIr TaAxurcH cralla, /toKToP

TexHllqecKlrx HayK, ttpo(rcccoP

Ilodnucu npoQeccopa X. A'lt

Hauanu ru rc rcadpoe u cn et llt a.l bHbtx

7 3 4 0 5 5, 2.,[yruau6e, yn. IOcltc]t B a cft o, I 2/ l, TaducuKucmaH

3r.noqra: hamicl-Majiclor,(iDrrrl!l.ru; rc* (+992) 904 59 40 41 (ruo6)

MaAxuAon XauuA

,[crcypaee III.H.


