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OT3biB BE,ll;Yrn;Ell: OPr AHH3A:QHH 

cpeAepanbHoro rocyAapcTBeHHoro 6IO)J;)I(eTHoro o6pa3oBaTeJibHoro y11pe)I()J;eHH.H 

BbiCIIIero o6pa30BaHH.H «CaHKT-IleTep6yprCKHH rocy)J;apCTBeHHbiH TeXHOJIOfHl:JeCKHH 

HHCTHTYT ( TeXHHl:leCKHH YHHBepcHTeT) ( CII6fTH(TY)) 

Ha ,n:HccepTaQHOHHYIO pa6oTy KHCJIHHCKOH ArrHHbi lOpbeBHbi «Ilpou;ecc 

MHKpOHH3aiJ;HH C HCIIOJib30BaHHeM 6biCTpOrO paCIIIHpeHH.H CBepxKpHTHl:JeCKOrO 

cpJIIOH.[J;a (Ha rrpHMepe CaJIHIJ;HJIOBOH KHCJIOTbl, 3pHTpOMHU:HHa H cpaBHIIHpaBHpa)», 

rrpe,n:cTaBJieHHYIO K 3aiiJ;HTe Ha COHCKaHHe Yl:JeHOM CTeiieHH KaH.[J;H.[J;aTa TeXHHlleCKHX 

HayK ITO HaYl:JHOH CIIeiJ;HaJibHOCTH 2. 6.13. Ilpou;eCCbl H arrrrapaTbl XHMHlleCKHX 

TeXHOJIOrHH (TeXHHl:JeCKHe HayKH) 

AKryaJihHOCTh TCMhl UCCJICAOB3HUSI: 

,[(HccepTaQHOHHa.H pa6oTa KHCJIHHCKoti A.IO. rrocB.HIIJ;eHa peiiieHHIO 

IIpHKJia.[J;HOH Hayl:!HO-HCCJie.[J;OBaTeJibCKOH 3a.[J;al:JH pa3pa60TKe rrpou;ecca 

MHKpOHH3aQHH C IIpHMeHeHHeM 6biCTporo paCIIIHpeHH.H CBepxKpHTHl:JeCKOrO 

cprriOH,n:a. Pa3pa6oTKa 3cpcpeKTHBHbiX H pecypcoc6eperaiOIIJ;HX TexHorrorHti 

IIOJIY11eHH.H llaCTHU: C 3a.[J;aHHbiM pa3MepOM H cpopMOH .HBJI.HeTC.H aKryaJibHOH 3a,n:a11eH 

XHMHlleCKOH H cpapMau;eBTHl:JeCKOH TeXHOJIOfHH. PacrrpOCTpaHeHHbie B 

IlpOMbiiiiJieHHOCTH MeTO.llbi MHKpOHH3aUHH xapaKTepH3YIOTC.H p5I.IJ:OM orpaHHlleHHM, 

KOTOpbie MOryT 6biTb ycTpaHeHbi IIpH HCIIOJib30BaHHH CBepXKpHTHl:JeCKHX 

TeXHOJIOrHH. 

Ilpou;ecc 6biCTpOfO paCIIIHpeHH.H CBepXKpHTHl:JeCKOfO paCTBOpa (RESS) 
II03BOJI.HeT yrrpaBJI.HTb pa3MepOM H cpopMOH IIOJIYllaeMbiX l:JaCTHU: 3a Cl:JeT H3MeHeHH.H 

TeMrrepaTypbl H .n:aBJieHH.H. KpoMe TOro, .UaHHbiH MeTO.ll MHKpOHH3aQHH HCKJIIOl:JaeT 

HCIIOJib30BaHHe TOKCHl:JHbiX paCTBOpHTeJieH. 

B paMKax ,n:HccepTau;HoHHOH pa6oThi 6hrrra pa3pa6oTaHa rra6opaTopHa.H 

ycTaHOBKa .[J;JI.H IIpOBe,n:eHH.H rrpou;ecca 6biCTporo paCIIIHpeHH.H CBepXKpHTHl:JeCKOfO 

cprriOH,n:a. IIpoBe,n:eHbi 3KcrrepHMeHTaJibHbie Hccrre,n:oBaHH.H MHKpoHH3aQHH 

CaJIHIJ;HJIOBOH KHCJIOTbi, 3pHTpOMHIJ;HHa H cpaBHIIHpaBHpa, B XO)J;e KOTOpbiX 

ycTaHOBJieHbl 3aBHCHMOCTH OCHOBHblX xapaKTepHCTHK llaCTHIJ; OT rrapaMeTpOB 

Be,n:eHH.H rrpou;ecca. KpoMe Toro, 6hrrra pa3pa6oTaHa TexHorrorH.H rrorry11eHH.H TOHKHX 

IIOJIHMepHbiX IIOKpbiTHH. Ilpe,n:cTaBJieHa MaTeMaTHlleCKa.H MO,l(eJib ,l(BH)I(eHH.H 

.IJ:HOKCH.IJ:a yrrrepo,n:a B rH.n:paBJilll:JeCKOM cpopcyHKe H ra3006pa3HOrO .IJ:HOKCH.[J;a 

yrrrepo.n:a B KaMepe paciiiHpeHH.H .[J;JI5I pacYieTa rrpoqmrreM: TeMrrepaTypbr, .n:aBrreHH.H, 
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ITJIOTHOCTH H CKOpOCTH ITOTOKa. Pa3pa6oTaH ITporpaMMHbiH MO,D;YJib ,D;ml pacl1eTa 

pa3Mepa -qacTHIJ;, o6pa3yiOIIJ;HXC5.l B xo,n;e ITpou;ecca p;HciTeprHpoBaHH5.l B KaMepe 

pacrrmpeHH5.l. 

Crre.n;yeT OTMeTHTh, 1!TO pa6oTa 6hma BbiiTOJIHeHa B paMKax pearrH3au;HH 

[ ocy,n;apCTBeHHOfO 3a,D;aHH5.l ITO TeMe «lfepapXH1!eCKHe ITOpHCTbie MaTepHaJibi ,D;JI5.l 

ITepCOHHqmu;HpOBaHHbiX HMITJiaHTaTOB H H3,D;eJIHH Me,D;HIJ;HHCKOfO Ha3Hal1eHH5.£», l1TO 

5.lBJI5.leTC5.l ,D;OITOJIHHTeJibHbiM ITO,D;TBep)I(,D;eHHeM aKryaJibHOCTH ITpe,D;CTaBJieHHOH 

pa6oThi. 

OcnoBuoe co)J.ep~auue pa60Thi: 
ITo cTpyKType ,n;HccepTaiJ;HOHHa5.l pa6oTa BKJII01!aeT BBe,n;eHHe, 1!eTbipe rrraBbi, 

3aKJII01!eHHe H CITHCOK JIHTepaTypbl H3 14 7 HCT0'1HHKOB. 06IIJ;HH 06neM COCTaBJI5.leT 

162 CTpaHHIJ;bi ITe1!aTHOfO TeKCTa, 21 Ta6JIHIJ;Y H 59 pHCYHKOB. 

Bo 66eOeHuu o6ocHoBaHa aKryarrbHOCTb TeMhi ,n;HccepTau;HoHHOH pa6oTbi, 

OTpa)l(eHbi ee Hay-qHa5.l HOBH3Ha, TeopeTH'1eCKa5.l H ITpaKTH1!eCKa5.l 3Hal1HMOCTb. 

C<PoPMYJIHpoBaHhi u;errh H 3ap;a11H Hccrre,n;oBaHH5.l. 

B nep6ou ma6e ITpoBe,n;eH aHaJIH3 Hay1!HO-TeXHH1!ecKoH: JIHTepaTypbi B 

06JiaCTH MeTO,D;OB MHKpOHH3aiJ;HH aKTHBHbiX <PapMaiJ;eBTH1!eCKHX cy6cTaHIJ;HH H 

cBepxKpHTH'1eCKHX <PrriOH,D;HbiX TexHorrorHH:. PaccMorpeHbi <PH3HKO-XHMH1!eCKHe 

OC06eHHOCTH CBepxKpHTH1!eCKOfO ,D;HOKCH,D;a yrrrepo,n;a, <PaKTOpbi, OITpep;eJI5.liOIIJ;He 

paCTBOpHMOCTb BeiiJeCTB, MeTO,D;bi CBepXKpHTH1!eCKOH MHKpOHH3aiJ;HH, a TaK)I(e 

ITO,D;XO,D;bl K MO,D;eJIHpOBaHHIO fH,D;pO,D;HHaMHKH ITpH 6biCTpOM pacnmpeHHH 

CBepXKpHTH1!eCKOfO paCTBOpa. 

Bo Bmopou maBe OITHCaHa pa3pa6oTKa rra6opaTopHoi1: ycTaHOBKH ,n;mi 

ITpoBe,n;eHH5.l ITpou;ecca RESS H ITpe,n;cTaBrreHa TexHorrorlfl1ecKa5.l cxeMa. B 
KOHCTpyKu;HH ITpeeycMoTpeHbi KaMepa pacnmpeHH5.l c cHcTeMoii c6opa 11aCTHIJ; H 

CHCTeMa HarpeBa <l>opcyHKH, o6eciTel1HBaiOIIJa5.l KOHTpOJib TeMITepaTypbi. Pa3pa60TKa 

ycTaHOBKH C03,D;aeT 3KCITepHMeHTaJibHYJO OCHOBY ,D;JI5.l CHCTeMaTH'1eCKOfO 

HCCJie,D;OBaHH5.l ITpou;ecca MHKpOHH3aiJ;HH. 

B mpembeu maBe ITpHBe,n;eHbi pe3yJihTaTbi 3KCITepHMeHTaJibHbiX H 

aHaJIHTH1!eCKHX HCCJie,D;OBaHHH ITO MHKpOHH3aiJ;HH Tpex pa3JIHl1HbiX A<!>C: 

CaJIHIJ;HJIOBOH KHCJIOTbi, 3pHTJ)OMHIJ;HHa H <t>aBHITHpaBHpa. Y CTaHOBJieHbi 

3aKOHOMepHOCTH BJIH5.£HH5.£ TeMITeparypbi H p;aBJieHH5.l Ha pa3Mep H CTeiTeHb 

KpHCTaJIJIHl1HOCTH ITOJiy-qaeMbiX '1aCTHIJ;. ITOKa3aHO, '1TO ,D;JI5.l BCeX HCCJie,D;OBaHHbiX 

BeiiJeCTB ITpou;ecc RESS IT03BOJI5.leT ITorry-qaTb -qacTHIJ;bi HaHo- H MHKpopa3Mepa, a B 

cny-qae 3pHTpOMHIJ;HHa H <PaBHITHpaBHpa - B aMop<PHOM COCT05.£HHH. ,[(JI5.£ 

<PaBHITHpaBHpa ITpOBe,D;eHO cpaBHeHHe paCTBOpeHH5.l HCXO,D;HOfO H 

MHKpOHH3HpOBaHHOfO o6pa3IJ;OB: ITO ITpe,D;CTaBJieHHbiM ,D;aHHbiM 11epe3 30 MHHYT ,D;Omi 

paCTBOpHBIIIerOC5.l MHKpOHH3HpOBaHHOfO o6pa3u;a ,D;OCTHraJia 99,2 % ITpOTHB 33,3 % 
,D;JI5.l HCXO,D;HOfO o6pa3u;a (ITOpOIIIKa). B 3TOH )l(e rrraBe HCCJie,D;OBaHO ITOJIY1!eHHe 

TOHKHX ITOKpbiTHH Ha OCHOBe ITOJIHKaiTpOJiaKTOHa MeTO,D;OM RES S; ITpH 3TOM 

TOJIIIJ;HHa ITOKpbiTHH COCTaBHJia 20-150 HM. 

lJem6epmaR 2Jla6a ITOCB5.liiJ;eHa pa3pa60TKe KOMITJieKCHOH MaTeMaTH'1eCKOH 

Mo,n;enH ITpou;ecca 6hlcTporo paciiiHpeHH5.l cBepxKpHTH'1ecKoro <PnroH,n;a. 0ITHCaHa 

pa3pa60TKa MaTeMaTH1!eCKOH MO,D;eJIH ,D;BH)I(eHH5.l CBepXKpHTH1!eCKOfO ,D;HOKCH,D;a 

yrrrepop;a B fH,D;paBJIH1!eCKOH <PopcyHKe H fa3006pa3HOfO ,D;HOKCH,D;a yrrrepop;a B 

KaMepe paciiiHpeHH5.l. ITo Hell: pacc1!HTaHbi paciTpe,n;erreHH5.l TeMITepaTyphi, ,n;aBrreHH5.l, 
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IIJIOTHOCTH H CKOpOCTH IIOTOKa. Ha OCHOBe pe3yJioTaTOB MO,n:eJIHpOBaHH51 pa3pa6oTaH 

rrporpaMMHorH: Mo.n:yno ,n:JI51 pac'1eTa pa3MepoB cpopMHpyeMoiX '1aCTHU. IIpoBe,n:eHa 

IIpOBepKa a,n:eKBaTHOCTH MO,n:eJIH: OTHOCHTeJibHOe OTKJIOHeHHe paC'1eTHbiX ,n:aHHbiX OT 

3KCIIepHMeHTaJibHbiX He rrpeBbiiiiaeT 12%. 
3aK!liOlleHUe BKJII0'1aeT OCHOBHbie pe3yJioTaTbi .1J:HCCepTaiJ;HOHHOH pa60Tbi H 

BbiB0.1J:bi. 

HayqHaH HOBH3Ha .1J:HCCepTaiJ;HOHHOH pa60Tbi COCTOHT B CJie,n:yroiiJ;eM: 

1. Boi51BJieHoi 3aKoHoMepHocTH BJIH51HH51 TeMrrepaTypor H ,n:aBJieHH51 B 

OKpeCTHOCTH KpOCCOBepHOH T0'1KH Ha pa3Mep H cpa30BOe COCT051HHe '1aCTHIJ; 

CaJIHIJ;HJIOBOH KHCJIOTbi, 3pHTpOMHIJ;HHa H cpaBHIIHpaBHpa. Y CTaHOBJieHO, '1TO 

rrpou;ecc RESS rro3BOJI51eT rrony'1aTo aMopqmore cpopMoi A<I>C. 

2. Pa3pa6oTaHbi MaTeMaTH'1eCKHe Mo,n:enH ,n:BH)I(eHH51 cBepxKpHTH'1ecKoro 

C02 B rH,n:paBJIH'1eCKOH cpopcyHKe H ra3oo6pa3Horo C02 B KaMepe paciiiHpeHH51 ,n:JI51 

orrpe.n:eneHH51 rrpocpHneH: pacrrpe.n:eneHH51 cKopocTH, ,n:aBJieHH51 H TeMrrepaTypoi. 

3. Pa3pa6oTaHoi MaTeMaTH'1eCKHe Mo,n:eJIH ,n:JI51 rrporH03HpoBaHH51 pa3Mepa 

'1aCTHU, o6pa3yiOIIJ;HXC51 B xo.n:e rrpouecca RESS. 
TeopeTuqecKaH u npaKTuqecKaH 3HaquMOCTh ,li;HccepTau;uu: 
1. CrrpoeKTHpoBaHa H H3fOTOBJieHa na6opaTopHa51 ycTaHOBKa ,n:JI51 

peaJIH3aiJ;HH rrpou;ecca RESS. Y cTaHOBKa 3aiiJ;HIIJ;eHa rraTeHTOM Ha rrone3eyro Mo.n;eno 

(IlaTeHT P<I> N2 237116); 
2. Pa3pa60TKa TeXHOJIOfH'1eCKHX pe)I(HMOB MHKpOHH3aiJ;HH KOHKpeTHbiX 

A<I>C. Orrpe,n:eJieHoi 3aBHCHMOCTH pa3Mepa qacTHU CaJIHUHJIOBOH KHCJIOTbi, 

3pHTpOMHUHHa H <}laBHIIHpaBHpa oT rrapaMeTpoB rrpou;ecca RES S. 
3. 3KCIIepHMeHTaJibHO .1J:OKa3aHO, '1TO MHKpOHH3aiJ;H51 <}_laBHIIHpaBHpa 

MeTo,n:oM RESS rro3BOJI51eT yBeJIH'1HTb cKopocTo pacTBopeHH51 II0'1TH B 3 pa3a rro 

cpaBHeHHIO C HCX0.1J:HOH <}_)opMOH. 3TO II0.1J:TBep)l(,n:aeT rrpaKTH'1eCKYIO UeHHOCTb 

MeTo,n:a .1J:J151 IIOBbiiiieHH51 6H0.1J:OCTYIIHOCTH JieKapCTBeHHbiX IIperrapaTOB. 

4. BrrepBbie peaJIH30BaH rrpou;ecc IIOJIY'1eHH51 TOHKHX IIOKpbiTHH Ha OCHOBe 

6HocoBMeCTHMoro H 6Hopa3naraeMoro rroJIHKarrponaKTOHa (IIKJ1) MeTo,n:oM RESS. 
5. Pa3pa6oTaH rrporpaMMHbiH M0.1J:YJib pac'1eTa pa3Mepa '1aCTHIJ: B 

3aBHCHMOCTH OT rrapaMeTpoB rrpoBe,n:eHH51 rrpou;ecca RESS, II03BOJI51IOIIJ;HH coKpaTHTb 

o6neM 3KCnepHMeHTaJibHbiX HCCJie,n:oBaHHH. 

CTeneHh ,li;OCTosepHocTu pe3yJihTaTos: 
)l,OCTOBepHOCTb pe3yJioTaTOB II0.1J:TBep)l(,n:aeTC51 .1J:OCTaT0'1HbiM 06neMOM 

3KCTiepHMeHTaJibHbiX ,n:aHHbiX H HCTIOJib30BaHHeM COBpeMeHHbiX aHaJIHTH'1eCKHX 

MeTo,n:oB (C3M, P<I>A, ,n:HHaMH'1ecKoe cBeTopacce51HHe, ACM H ,n:p.), a TaK)I(e 

COrJiaCOBaHHOCTbiO 3KCnepHMeHTaJibHbiX H paC'1eTHbiX ,n:aHHbiX. 

Pe3yJihTaTbi pa6oTbi anpo6HpoBaHbi Ha Me)l(,n:yHapo,n:HoiX H BcepoccHH:CKHX 

KOH<}_)epeHIJ;H51X H ony6JIHKOBaHbi B peu;eH3HpyeMbiX Hay'1HbiX H3,n:aHH51X. 

)l,OCTOBepHOCTb TIOJIYlJeHHbiX pe3yJioTaTOB TaK)I(e OIIpe,n:eJI51eTC51 BbiiiOJIHeHHeM 

.1J:HCCepTaiJ;HOHHOH pa60Tbi B Hay'1HOH IIIKOJie C 6oraTbiM ycneiiiHbiM OIIbiTOM B 

06JiaCTH HCCJie,n:oBaHH51 XHMHKO-TeXHOJIOfH'1eCKHX npou;eCCOB. 

lly6JiuKau;uu: 
OcHOBHoie pe3yJioTaTbi ,n:HccepTau;HoHHOH pa6oTbi H3JIO)I(eHbi B 8 ne'1aTHbiX 

pa6oTaX, H3 HHX 3 B )l(ypHaJiaX, HH,n:eKCHpyeMbiX B Me)l(.n:yHapo,n:HbiX 6a3aX ,n:aHHbiX, H 
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5 B Te3HCaX Ha)'l!HbiX KOH<l_)epeHI.J;H:If. ilonyqeHbi O.[(HH rraTeHT Ha IIOJie3H)'IO MO.[(eJib H 

O.[(HO CBH.[(eTeJibCTBO 0 perHcrpau;HH rrpaB Ha rrporpaMMY .[(JI~ 3BM. 

CooTBeTCTBue nacnopry cneuuaJibHOcTu: 
,[(HccepTau;HOHHa~ pa6oTa KHcJIHHCKoii A.IO. Ha TeMy «Ilpou;ecc 

MHKpOHH3ai.J;HH C HCIIOJib30BaHHeM 6biCTpOrO pacnmpeHH~ CBepxKpHTH"IJeCKOrO 

QlJIIOH.[(a (Ha IIpHMepe CaJIHI.J;HJIOBOM KHCJIOTbi, 3pHrpOMHI.J;HHa H <l_)aBHIIHpaBHpa)» 

COOTBeTCTByeT rracrropTy CIIei.J;HaJibHOCTH 2. 6.13. Ilpou;ecCbl H arrrrapaTbi XHMH"IJeCKHX 

TeXHOJIOrHM B COOTBeTCTBHH CO CJie.[(yiOIII;HMH IIYHKTaMH: 

«rr.3. Crroco6hi, rrpHeMbi, MeTo.[(onorH~ Hccne.[(oBaHH~ rH.lJ:PO.lJ:HHaMHKH 

.[(BH)I(eHH~ )I(JI.[(KOCTH, ra30B, rrepeMelll;eHHe Chirry"IIHX MaTepHaJIOB B 

TexHonorH"IIeCKHX arrrrapaTax H cxeMax; 

rr.4. Crroco6hi, rrpHeMbi, MeTO.[(onor~ Hccne.[(OBaHH~ XHMH"IJeCKHX, TerrnoBhiX, 

MaCC006MeHHbiX H COBMelll;eHHbiX rrpou;eCCOB, COBeprueHCTBOBaHHe HX 

arrrrapaTypHoro o<}lopMneH~; 
rr.14. C03.[(aHHe HOBbiX rrpou;eCCOB H arrrrapaTOB B XHMH"IJeCKOH TeXHOJIOrHH, 

II03BOAAIOI:u;HX IIOJIYllaTb H3.[(eJI~ 3a.[(aHHOrO COCTaBa H QlOpMbi Ha OCHOBe 

pa3JIH"l!HbiX MaTepHaJIOB.» 

3aMeqaHUH DO ,ll,UCCepTaiJ,UOHHOH pa6oTe: 
1. IIpH paccMOTpeHHH B .[(HccepTau;HH Tpex3TarrHoro rrpou;ecca 6hmo 6hi 

u;enecoo6pa3HO IIpOBeCTH IIpOBepKy Ka)I(.[(OrO 3Taiia, "IJTO II03BOJIHJIO 6bi BbNBHTb 

MeXaHH3Mbi Ha Ka)I(.[(OM H3 HHX H IIOBbiCHTb .[(OCTOBepHOCTb IIOJIY"l!eHHbiX 

pe3yJibTaTOB. 

2. TexHHK0-3KOHOMH"IJeCKOMY o6ocHosaHHIO B .[(HccepTau;HH y.[(eneHo 

He.[(OCTaTO"IJHO BHHMaH~, "IJTO He II03BOAAeT .[(0 KOHI.J;a OI.J;eHHTb 3QlQleKTHBHOCTb 

IIOJIYlleHHbiX pe3yJibTaTOB. 

3. Ehmo 6bi rrone3HO C.[(enaTb ou;eHKY rrepexo.[(a Ha rrpoMbiillJieHHhiM 

o6pa3el.l; o6opy.[(OBaHH~ B .[(HCCepTai.J;HOHHOH pa6oTe, "IJT06bi ou;eHHTb B03MO)I(HbiH 

MaCillTa6 HCIIOJib30BaHH~ IIOJIY"IIeHHbiX pe3yJihTaToB; 

4. B pa3.[(ene 4.1 6bmo rrpose.[(eHo MaTeMaTHqecKoe MO.[(enHposaHHe 

.[(BH)I(eH~ .[(HOKCH.[(a yrnepO.[(a B rH.[(paBJIH"IJeCKOH QlOpcyHKe. .EbillO 6bi IIOJie3HO 

BbiiiOJIHHTb cpaBHeHIIe IIOJiy"IJeHHbiX pe3yJibTaTOB C TOqHbiMH perneHH5IMH, 

.[(OCTYIIHhiMH H3 JIHTepaTypbi no rH.lJ:PO.lJ:HHaMHKe <}lopcyHoK. IIpHBe.[(eHHOe Ha pHc. 

4.2 H306pa)l(eHHe 3aBHXpHTeAA He ,[(aeT .[(OCTaTO"IJHOrO rrpe.[(CTaBJieHH5I 0 ero QlOpMe ll 

pa3Mepax. 

5. B u;enoM cne.[(osano 6bi pe3ynhTaTbi "IJHcneHHhiX Hccne.[(oBaHHM B 

rrporpaMMe ANSYS Fluent rrposepHTh Ha "IIHCneHHYIO cxo.[(HMOCTh H corrocTaBHTh c 

pe3yJibTaTaMH 3KCIIepHMeHTaJibHbiX HCCJie.[(OBaHH:H:. 

BMecTe c TeM, C.[(enaHHbie 3aMe"IJaHH~ He CHH)I(aJOT o6:r.n:ero xopornero 

BIIe"IJaTJieH~ OT .[(HCCepTai.J;HOHHOH pa60Tbi, HarrpaBJieHHOM Ha perneHHe aKTYaJibHOM 

3a.[(aqH C HCIIOJib30BaHHeM COBpeMeHHbiX Hay"IJHO 060CHOBaHHbiX MeTO.[(OB. 

3aKJiroqeHue. ,[(HccepTau;HOHHM pa6oTa KHcJIHHCKoii AnHHhi IOpbeBHhi Ha 

TeMy «ilpou;ecc MHKpOHH3ai.J;Hll C HCIIOJib30BaHHeM 6blcrporo paCillHpeHH~ 

CBepXKpHTH"IJeCKOrO QlJIIOH.[(a (Ha IIpHMepe CaJIHI.J;HJIOBOM KHCJIOTbi, 3pHTpOMHI.J;HHa H 

<}laBHIIHpaBHpa)» ~BJI~eTC~ 3aKOH"lleHHOH Hay"IJHO-KBaJIHQlHKai.J;HOHHOM pa60TOM, B 

KOTOpoif H3JIO)I(eHbi HOBbie TeXHOJIOrH"IJeCKHe perneH~, HarrpaBJieHHbie Ha 

IIOJiy-qeHHe MHKpO- H HaHO"IJaCTHI.J; aKTHBHbiX <l_)apMau;eBTH"IJeCKHX cy6cTaHI.J;HH. 
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,nHccepTaiJ;IfOHHa51 pa6oTa «llpo:o;ecc MHKpOHH3a:U:HH C HCIIOJib30BaHHeM 
6oiCTporo pacnmpeHHH CBepXKpHTWieCKOrO <l:>JIIOH,n:a (Ha IIpHMepe CaJIH:U:HJIOBOH 
KHCJIOTDI, 3pHTpOMH:U:HHa H ¢aBHIIHpaBHpa)», rrpe,n:cTaBJieHHaH Ha COHCKaHHe ~eHOH 
CTeiieHH KaH,n:H,n:aTa TeXHHqecKHX Ha)'K ITO CIIe:U:HaJihHOCTH 2.6.13. llpo:u:eccbi H 
arrrrapaTbi XHMHqecKHX TeXHOJIOrHH, OTBeqaeT Tpe60BaHHHM, rrpe,n:bHBAAeMbiM K 
.lJ:HCCepTa:U:HHM Ha COHCKaHHe ~eHOH CTerreHH KaH,n:H,n:aTa TeXHHqeCKHX HayK, 
rrpe.n:ycMoTpeHHhiM IIoJIO)l(eHHeM o rropH,n:Ke rrpHcy)l(,n:eHHH CTerreHeii B <Pe.n:eparroHOM 
rocy,n:apCTBeHHOM 6IO,n:)l(eTHOM o6pa30BaTeJibHOM yqpe)l(,n:eHHH BbiCIIIero 
o6pa30BaHHH «POCCHHCKHH XHMHKO-TeXHOJIOrHqeCKHH YHHBepCHTeT HMeHH ,n.H. 
MeH,n:eneeBa», yTBep)l(,n:eHHhiM rrpHKa30M H.o. peKTopa PXTY HM. ,n.H. MeH,n:eneeBa 
OT 14.09.2023 r. M 103 o,n, a ee aBTOp KHCJIHHCKaH AJIHHa IOpoeBHa 3aCJIY)l(HBaeT 
IIpHCY)l(.lJ:eHHH yqeHOH CTeiieHH KaH,n:H,n:aTa TeXHHqecKHX HayK. 

0T3hiB paccMOTPeH, o6cy)l<:,n:eH H o.n:o6peH Ha 3ace,n:aHHH Ka¢e.n:poi 
OIITHMH3a:U:HH XHMJiqeCKOH H 6HOTeXHOJIOrHqecKOH arrrrapaTypoi (QXEA) 
<Pe.n:eparroHoro rocy.n:apcTBeHHoro 6IO,n:)l(eTHoro o6pa3oBaTeJioHoro ~pe)l(,n:eHHH 

BhiCIIIero o6pa3oBaHHH «CaHKT-IIeTep6yprcKHH rocy.n:apcTBeHHhiH TexHonorHqecKHH 
HHCTHTYT ( TexHHl!ecmii yHHBepcHTeT )» ( CII6fTH(TY)) 
02 OKTH6pH 2026 ro.n:a, rrpoTOKOJI NQ2. 

IIpHcyTCTBOBario Ha 3ace,n:aHHH 6 l!eJioBeK, «3a» - 6, «rrpoTHB» - HeT, 
«B03,n:ep)l(aJIHCh» - HeT. 

0T3LIB COCTaBHJI 

3aB. Ka¢e.n:poii OXEA CII6fTH(TY), rrpo¢eccop, 
.lJ:OKTOp TeXHHLieCKHX HayK 
A6HeB Py¢aT llioBKeTOBHl! A6HeB P .Ill. 

<I>e.n:eparroHoe rocy.n:apcTBeHHoe 6IO,n:)l(eTHoe o6pa3oBaTeJihHoe ~pe)l(,n:eHHe 

BhiCIIIero o6pa30BaHHH «CaHKT-lleTep6yprCKHH rocy,n:apCTBeHHDIH TeXHOJIOrHl!eCKHH 
HHCTHTYT ( TeXHHl!eCKHH YHHBepcHTeT )» ( CII6fTI1(TY) ), IIOl!TOBhiH a,n:pec: 190013, 
r. CaHKT-IIeTep6ypr, MocKOBCKHii rrpocrreKT, ,n:oM 24-26/49, JIHTepa A. 

Tene¢oH: +7 (812) 494-92-45 
e-mail: office@spbti.ru 
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