
OT3bIB 
Ha aBTopecpepaT .IJ:MCcepTa11:iu1 ToMMHOH EneHbI BMKTopoBHbI 

«XeMOCTMMYJIMpoBaHHoe OKCM.IJ:MpoBaHMe GaAs M InP 110.n: B03.IJ:ettcTBMeM d
MeTaJIJIOB (Ni, Co,V) ' me OKCM.IJ:OB M KOMl103Ml(MH OKCM.IJ:OB», 11pe.n:cTaBJieHHOH Ha 

COMCKaHMe ynieHOH CTel1eHM .IJ:OKTOpa XMMMqecKMX HayK ITO Cl1el(MaJibHOCTM 

02.00.01 - HeopraHMqecKa51 XMMM51. 

AKTyaJJhHOCTh pa6oTbI. B 11ocne.n:HMe ro.IJ:bl y Hae B cTpaHe M 3a py6e)KOM 

MHTeHCMBHO pa3BMBaIOTC51 TexHonorMM c03.IJ:aHM51 MaTepMaJIOB, CTPYKTYP M M3.IJ:eJIMH 

cpyHKI(MOHaJibHOH :rneKTpOHMKM HOBOro IlOKOJieHM51. ,I.(JI51 COBpeMeHHOH 

cpyHKI(MOHaJibHOH 3JieKTpOHMKM aKTYaJibHbI TI.II:TI M M,IIJ1-cTpyKTYPbI Ha ocHoBe 

11ony11poBO.IJ:HMKOB AmBv, a MMeHHO cpoccpM.n:a MH.IJ:M51 (InP) M apceHM.IJ:a raJIJIM51 (GaAs), 

KOTOpbie 110 l(eJIOMY p51.IJ:Y xapaKTepMCTMK 11peBOCXO.IJ:5IT M3.IJ:eJIM51 Ha OCHOBe KpeMHMeBbIX 

TeXHOJIOrMH, HO TeM He MeHee 6JIM3KM K rrapaMeTpaM MOHOKpMCTaJIJIMqecKoro KpeMHM51, 

qTo .n:aeT B03MO)KHOCTb M3rOTaBJIMBaTb Ha MX OCHOBe rM6pM.IJ:Hbie 11pM6opbI 

MHTerpaJibHOH 3JieKTpOHMKM, COBMeCTMMbie c KpeMHMeM. TionyrrpoBO.IJ:HMKOBbie 

coe.n:MHeHM51 TMrra AmB v M reTepocTpyKTYPbI Ha MX ocHoBe 51BJI51IOTC51 o6oeKTaMM .IJ:JI51 

peaJIM3al(MM O.IJ:HOro M3 11pMopMTeTHbIX Ha11paBJieHMH COBpeMeHHOH HayKM «HH.n:ycTpM51 

HaHOCMCTeM», c11oco6cTBYIOT pa3BMTMIO COBpeMeHHblX rrpe.n:cTaBJieHMH 

HeopraHMqecKOH XMMMM, XMMMM TBep.n:oro Tena M 11ony11poBO.IJ:HMKOB Ha ypoBHe 

HaHOpa3MepoB, TepMO.IJ:MHaMMKM M KMHeTMKM CJIO)l(HbIX reTeporeHHbIX 11pori:eccoB. 

Mo)KHO c yBepeHHOCTbIO CKa3aTb, qTo K HaCT051ll(eMy BpeMeHM B Hayn:IHOH M 

TeXHMqecKOH JIMTepaType OTCYTCTBYIOT rrpe.IJ:JIO)KeHHbie aBTOpOM KOMl1JieKCHbie 

MCCJie.IJ:OBaHM51 11pol(eCCOB M MexaHM3MOB cpopMMpOBaHM51 M,IIJ1-CTPYKTYP Ha OCHOBe 

apceHM.IJ:a raJIJIM51 M cpoccpM.n:a MH.IJ:M51, BKJIIOqaIOll(Me B ce651 C03.IJ:aHMe cpM3MKO

XMMMqecKMX M TeXHOJIOrMqecKMX 11pMHI(Ml10B 11onyqeHM5I M KOMl1JieKCHOe 

MCITOJib30BaHMe B BM.IJ:e HaHOCTPYKTypMpoBaHHbIX reTepocTpyKTYP· B ri:enoM 3TO 

1103BOJI51eT C03.IJ:aTb B03MO)KH0CTM HayqHoro 11porH03MpOBaHM51 M l(eJieHa11paBJieHHoro 

11onynieHM5I cTpyKTYP M rrpM6opoB co cTa6MJibHbIMM 3Kc11nyaTal(MOHHbIMM 

xapaKTepMCTMKaMM. 

HayquaH 3uaqHMOCTh H uayquaH HOBH3Ha pa6oTbI. ,I.(MccepTaHTOM peantt30BaH 

e.n:MHblH CMCTeMHbIH 110.IJ:XO.IJ:, BKJIIOqaIOll(MH 11porH03MpOBaHMe, CMHTe3 M 

TeXHOJIOrMqecKyIO peaJIM3al(MIO HayqHoH pa3pa60TKH, yqMTbIBaIOll(eH CBOHCTBa 

TOHKOl1JieHoqHoro COCT051HM51 Bell(eCTBa, qTo MO)KeT CTaTb OCHOBOH l(eJieHa11paBJieHHOro 

C03.IJ:aHM51 TOHKOl1JieHoqHblX cpyHKI(MOHaJibHbIX reTepocTpyKTYP (B TOM qMCJie M M,IIJ1, H 

n nn) AIIIBV, µ, Ha 11ony11pOBO.IJ:HMKax 110Jiyn:IeHM51 Ha HMX KaqecTBeHHbIX 

rronyrrpoBO.IJ:HHKOBbIX, .IJ:H3JieKTpMqecKmc rrneHoK, ynynirneHM51 CBOHCTB rpaHttl( pa3.n:ena 

rrony11pOBO.IJ:HMK - .IJ:M3JieKTpMK (11ony11poBO.IJ:HMK) M .IJ:M3JieKTpMK (11ony11pOBO.IJ:HMK) -

cpe.n:a, C03.IJ:aHM51 HaHOCTPYKTYPMPOBaHHbIX KOMl103Ml(MOHHblX 

MaTepMaJIOB .IJ:JI51 COBpeMeHHOH MMKp03JieKTpOHMKM. 

B pa6oTe .n:MccepTaHTOM o6ocHoBaH M peanM30BaH He.n:oporoi1: M TexHonorMqecKM 

rrpocTott c11oco6 cpopMMpoBaHM51 M,IIJ1 CTPYKTYP 3a cqeT M3MeHeHM51 MexaHtt3Ma 

11pori:ecca TepMOOKCM.IJ:MpoBaHM51 11ony11poBO.IJ:HMKa AIIIB v c co6cTBeHHoro Ha 

xeMOCTMMynMpOBaHHbIH, r.n:e 3a cqeT xeMOCTMMYJI51TOpOB Ha11paBJieHHO 110.IJ:aBJI51IOTC51 

oTpMI(aTenbHbie KaHaJibI CB513M 11pori:eccoB co6cTBeHHoro OKCH.IJ:MpoBaHM51 AmB v 



BCJie,n:CTBHe rrpoTeKaHIDI HOBbIX peaKIJ:ll.H c KHHeTHqecKH corrp5DKeHHbIMH lI 

reTeporeHHO-KaTaJIHTHqecKHMH CTa,z:i:mIMH. 

bOJibllIOH o6oeM BbIIIOJIHeHHbIX HCCJie,z:i:oBaHHH lI rrry6oKHH aHaJIH3 rrorryqeHHbIX 

pe3yJihTaTOB rro3BOJIHJIH ToMHHOH E.B. BhUIBHTh oco6eHHOCTH BJIH5IHIDI 
I1I v 

xeMOCTHMYJI5ITopoB Ha TepMoOKCH.D:HpoBaHHe rrorryrrpoBo,n:HHKOB A B , ycTaHOBHTh 

MexaHH3MbI B03,z:i:ettCTBH5I H cpyHKUHOHaJibHbie B03MO)KH0CTH xeMOCTHMYJI5ITOpOB, 

orrpe,z:i:err5IIOJUHX xapaKTepHCTHKH HToroBoro rrpo,z:i:yKTa, B rrpoueccax cTyrreHqaToro 

CHHTe3a rrorryrrpOBO.D:HHKOBbIX lI .ll:ll3JieKTpHqecKHX rrrreHOK TepMHqecKHM 

oKcH,z:i:HpoBaHHeM GaAs II InP c HaHeceHHhIMH HaHopa3MepHbIMH crro5IMH d- MeTarrrroB 

Ni, Co, V II Hx OKCH.D:OB. 

,ll,HccepTaHTOM ycTaHOBJieHO BJIH5IHHe COBOKYIIHOCTH B3aHMOCB5I3aHHbIX cpaKTOpOB 

- rrpHpo,n:bI xeMOCTHMYJI5ITOpa, crroco6a ero BBe,z:i:eHIDI B CHCTeMy lI MeTo,z:i:a HaHeCeHIDI 

Ha IIOBepXHOCTb rrorryrrpoBO.D:HHKa, rrpttpo,z:i:bI rrorryrrpoBO.D:HHKOBOH IIO.D:JIO)KKH - Ha 

MexaHH3M cTyrreHqaToro xeMOCTHMyrrHpoBaHHoro CHHTe3a, cocTaB, CTPYKTYPY II 

CBOHCTBa cpopMHpyeMbIX HaHOpa3MepHbIX rrorryrrpOBO.D:HHKOBbIX lI .ll:ll3JieKTpHqecKHX 

rrrreHOK. y CTaHOBJieH KaTaJIHTHqecKHH MexaHH3M TepMOOKCH.D:HpOBaHIDI 

reTepocTpyKTYP V/InP II V 20 5/lnP (GaAs). TioKa3aHo, qTo HHTeHCHBHhIH pocT 

OKCH.D:HOH rrrreHKH Ha HaqarrhHOM 3Tarre OKCH.D:HpoBaHH5I InP ocyn..i:eCTBJI5IeTC5I Ha 

OCTpOBKax v 205. ,ll,OKa3aHO 3cpcpeKTHBHOe KHHeTHqecKoe lI Xllfy!HqecKoe 6JIOKHpOBaHHe 

HeOKHCJieHHoro HH.D:IDI B rrrreHKH, cpopMHPYJOIUHeC5I rrpH OKCH,n:HpOBaHHH 

reTepocTpyKTYP V 20 5/InP II V 20 5+PbO/InP, orrpe,z:i:err5IeMoe rrpHpo,z:i:oii HaHOCHMoro 

xeMOCTHMYJI5ITopa. TepMooKcH,z:i:HpoBaHHe reTepocTpyKTYP V 20 5+PbO/InP c 

yBeJIHqHBaIOIUHMC5I BKJia,n:oM KaTaJIHTHqecKOH COCTaBJI5IIOIUeH no Mepe B03pacTaHIDI 

co,z:i:ep)KaHH5I v 205 B KOMII03HUHH rrpoTeKaeT ITO TpaH3HTHO-KaTaJIHTHqecKOMY 

MexaHH3My. BhrnBJieHbI CHHepreTHqecKHe 3cpcpeKTbI COBMeCTHOrO B03,z:i:ettCTBH5I OKCH.D:OB 

B KOMII03HUH5IX V 20 5+Pb0 11 NiO+PbO B rrpoueccax xeMOCTHMyrrHpoBaHHoro 

OKCH.D:HpoBaHH5I cpoccpH,z:i:a HH.D:H5I. 

IIpaKTnqecKaH 3uaqnMOCTh pa6oThl. Pa3pa6oTaHbI II rrpe,z:i:rrm1<eHhI cxeMhI 

rrpoueccoB TepMooKcH,z:i:HpoBaHH5I reTepocTpyKTYP Me (Me = Ni,Co,V)/InP (GaAs), 

MeO (Me = Ni,Co,V)/lnP (GaAs), (V20 5+Pb0, NiO+PbO)/InP c H,n:eHTHcpHKauHett 

CTa,n:HH no KOHeqHoMy rrpo,z:i:yKTy, OTpa)KaJOIUHe TpaH3HTHhIH lI KaTaJIHTHqecKHH 

xapaKTep B3aHMO,z:i:ettCTBH5I xeMOCTHMYJI5ITOpOB c KOMIIOHeHTaMH rrorryrrpoBO.D:HHKOB. 

Tipe,z:i:rro)KeHbI ycrroBH5I CHHTe3a cpyHKUHOHaJihHhIX rrrreHoK Ha GaAs 11 InP, r,z:i:e 

BhI6op rrocrre,z:i:oBaTeJibHOCTH CTyrreHqaToro xeMOCTHMYJIHpoBaHHOro HrpaeT 

orrpe,z:i:eJI5IIOIUYJO porrb B yrrpaBJieHHH COCTaBOM lI CBOHCTBaMH o6pa3YJOIUHXC5I 

TOHKOIIJieHoqHbIX reTepocTpyKTYP lI .ll:OCTH)KeHHH uerreBbIX xapaKTepHCTHK HTOroBoro 

rrpo,z:i:yKTa. 

HayqHhie pe3yJihTaThI, rrpe,z:i:cTaBrreHHhie ,z:i:HccepTaHTOM Ha 3aIUHTy, o6ocHoBaHbI 

TeopeTHqecKH lI IIO.D:TBep)l<.z:i:eHbI 6oJibllIHM KOJIHqecTBOM 3KcrrepHMeHTaJibHbIX ,z:i:aHHbIX, 

qTo rrpe,z:i:cTaBJI5IeT HHTepec .ll:JI5I HeopraH11qecKOH XHMHH, cpyHKUHOHaJibHOro 

MaTepHarroBe,z:i:eHH5I, 3JieKTpOHHoro MaTepHarrOBe,z:i:eHIDI, 6y,z:i:yT IIOJie3HbI .ll:J15I 

3JieKTpOHHOH TeXHHKH, pa,z:i:HOTeXHHqeCKHX H3,n:eJIHH, 3JieKTpOTeXHHqecKOH lI 

CBeTOTeXHHqecKOH rrpOMbIIIIJieHHOCTH, KOCMHqecKOH TeXHHKH. 
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BnIBO)].hI M pe3yJII>TaTI>I pa6oTI>I MHTeprrpeTttpoBaHI>I Ha BblCOKOM TeopeTMqecKOM 

ypoBHe, 5ICHO M qeTKO M3JIO)l(eHbl M )1,0Ka3bIBaIOT o60CHOBaHHOCTh Bhl)],BMHYThIX 

)1,MCcepTaHTOM Ha 3aI.ll,IITY IIOJIO)l(eHMH. 

,[(oCTOBepHOCTb rronyqeHHblX pe3yJihTaTOB M MX o6ocHOBaHHOCTb He Bbl3bIBaIOT 

COMHeHMH, TaK KaK )1,0Ka3aHbl rrpMMeHeHMeM nrnpoKoro Kpyra COBpeMeHHhIX MeTO)],OB 

ttccne)1,oBaHM5I: rra3epHoif M crreKTpaJihHOH 3JIJIMIICOMeTpMM (JI3, C3), 

peHTreHocpa3oBoro aHaJIM3a (P<I>A), O)l(e-3JieKTpoHHOH crreKTpocKOIIMM (03C), 

yrroTpaM5IrKOH peHTreHOBCKoif 3MMCCMOHHOH crreKTpocKOIIMM (YMP3C), 

peHTreHoBcKoif cpoT03JieKTpOHHOH crreKTpocKOITMM (P<I>3C), HK crreKTpocKOIIMM (HKC), 

JIOKaJibHOro peHTreHOClleKTpaJibHOro MMKpoaHaJIM3a ( JIPCMA ), aTOMHO-CMJIOBOH 

(ACM) M cKaHttpyIOrn:eif TYHHeJII>Hoif MMKpocKOIIMM (CTM), pacTpoBoif 3JieKTpoHHOH 

MMKpOCKOllMM (P3M). 

Pe3yJihTaThI pa6oThI MMeIOT BhICOKYIO cTerreHI> arrpo6all,MM. OcHOBHhie pe3ynI>TaThI 

pa6oTbl rrpe)].CTaBJieHbl Ha Me)l()].yHapO)].HblX M BCepoCCMHCKMX Cne3)1,aX, KOHcpepeHll,M5IX, 

COBeI.ll,aHM5IX, ceMMHapax, orry6JIMKOBaHO 30 CTaTeif B pecpepttpyeMhIX )l(ypHanax M3 

ITepeqH5J BAK, rrpM 3TOM 20 cTaTeif BXO)].MT B 6a3y )1,aHHhIX Web of Science, a 3 cTaTI>M 

- B 6a3y )1,aHHhIX Scopus. 

Do MaTepttany, rrpe)].cTaBJieHHOMY B aBTopecpepaTe, MO)l(HO c)],eJiaTI> HeK0Topb1e 

3aMeqaHM5I: 

1. B ce)].hMOH rrraBe aBTop yTBep)l()].aeT, qTo cptt3MKO-XMMMqecKa51 rrpttpo)].a 

xeMOCTMMYJI5ITOpa 5IBJI5IeTC5I 0)1,HMM M3 OCHOBOllOJiaraIOI.ll,MX cpaKTOpOB, orrpe)1.eJI5IIOI.ll,MX 

MexaHM3M xeMOCTMMynttpoBaHHoro OKCM)1.MpoBaHM51 rronyrrpoBO)].HMKa. ITpttBO)].MT KaK 

rrpttMep pa3BeTBJieHMe rrpoll,eCCOB OKCM)1.MpoBaHM51 rrpM MCIIOJib30BaHMM d-3JieMeHTOB, 

rrpo5IBJI5IIOI.ll,MX pa3JIMqHyIO cTerreHh OKMCJieHM5I M T.)1.. Ha pttcyHKax 11, a M 11, 6 

rrpMBe)1,eHbl peaKll,MM, KOTOpble rrpoTeKaIOT rrpM OKCM)].MpOBaHMM. 0)1.HaKO He CKa3aHO, 

KaKMe M3 HMX 5IBJl5IIOTC51 JIMMMTMpyIOI.ll,MMM B crryqae TpaH3MTHOrO MexaHM3Ma M 

TpaH3MTHO-KaTaJIMTMqecKoro. 

2.3a cqeT qero rrpeJJ:OTBparn:aeTC51 )1,erpa)1.all,M5I rrrreHoK 

xeMOCTMMYJIMpOBaHHOro TepMOOKCM)1.MpOBaHM5I IIOJiyrrpoBO)],HMKOB 

cpaBHeHMIO c co6CTBeHHbIM OKMCJieHMeM IIO)],JIO)l(eK. 

3. XoTenocb 601 rro5IcHeHM51 K rrpe)].JIO)l(eHMIO «,[(OKa3aTeJII>CTBOM nerKOCTM M 

o6paTMMOCTM rrepexo)],a y 5
+ ~ y 4

+ 5IBJI5IeTC51 o6Hapy)l(eHMe MeTO)].OM P<I>A 

KMcrropo)].HblX coe)].MHeHMH BaHa)1.M5I V 30 7 M V 40 9, BhICTyrraIOI.ll,MX yqacTHMKaMM cepMM 

cpa30BhIX rrpeBparn:eHttif: V205 ~ V 30 7 ~ V 40 9 ~ V 60 13 ~ V02. 06Hapy)l(eHMe cpa3 He 

MO)l(eT 5IBJI51TbC51 )1,0Ka3aTeJibCTBOM «JierKOCTM» rrepexo)],a. 

4. qeM o6ycrroBJieHa aKTMBHOCTh HaHoocTpOBKOB V 20 5 Ha rroBepxHOCTM InP? 
5. ITocrre)].HMH rryHKT HayqHoif HOBM3HhI 6orrhIIIe rro)].XO)].MT K rrpaKTMqecKoif 

peantt3all,MM pa6oThI. 

0)1,HaKO C)],eJiaHHhie 3aMeqaHM51 He CHM)l(aIOT )1,0CTOBepHOCTM rrorryqeHHhIX 

pe3yJII>TaTOB M C)],eJiaHHbIX BblBO)],OB, a TaK)l(e o6rn:ero xopoIIIero BrreqaTJieHM5I OT 

aBTopecpepaTa. 

ITpoBe)].eHHble )1.MccepTaHTOM cpyH)].aMeHTaJII>HI>Ie ttccrre)1,oBaHM51 rro ycTaHOBJieHMIO 

cpyHKll,MH xeMOCTMMYJI5ITOpOB B rrpoll,eccax CTyrreHqaToro xeMOCTMMYJIMpoBaHHOro 

CMHTe3a M COBOKYIIHOCTb cpaKTOpOB, orrpe)1.eJI5IIOI.ll,MX xapaKTepMCTMKM HaHOpa3MepHbIX 
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rronyrrpoBO.LI:HHKOBbIX H ,n:H3JieKTpttqecKHX 1rneHOK Ha GaAs H InP, II03BOJIHJIH rrpH 

cpopMHpOBaHHH OKCH.LI:HhIX nrreHOK ,n:eTaJIH3HpOBaTb Koppemn.i:mo «cnoco6 CHHTe3a -

COCTaB - CTPYKTypa - CBOHCTBO» B TOHKOnJieHoqHbIX reTepocTpyKTypax. 

Pa6oTa 5IBJ15IeTC51 HayqHO-KBarrmpHKaQHOHHOH, B KOTopo:H: Ha OCHOBaHHH 

BbIIIOJIHeHHbIX aBTOpOM HCCJie,n:oBaHHH pa3pa6oTaHbl TeopeTnqecKHe IIOJIO)KeHH5I, 

COBOKynHOCTb KOTOpbIX MO)KHO KBarrHcpHIJ:HpOBaTb KaK HayqHoe .LI:OCTH)KeHHe, 

n03BOJ15IIOIQee peIIIHTb cpyH,n:aMeHTaJibHYIO HayqHyIO rrpo6neMy H C03,n:aTb HayqHyIO 

ocHoBy i.i:erreHarrpaBJieHHoro cpopM11poBaHH5I cpyHKQHOHaJibHbIX HaHopa3MepHbIX nneHOK 

Ha norrynpoBo,n:HHKax AIIIB v. 

Pa6oTa COOTBeTCTByeT OCHOBHbIM HanpaBJieHH5IM pa3BHTH51 HayKH H TeXHHKH P<l> H 

nepeqHIQ KpHTHqecKHX TeXHOJIOrHH, qTo IIO.LI:TBep)K.n:aeT ee aKTYaJibHOCTb no 

crreQHaJibHOCTH HeopraHnqecKa51 XHMH5I. ITpoBe,n:eHHbie HCCJie,n:oBaHH51 COOTBeTCTBYIOT 

rracrropTy cnei.i:narrbHOCTH. 

Ha ocHoBaHHH BhIIIIeH3JIO)KeHHoro cqnTaeM, qTo no o6neMy, aKTYaJibHOCTH, 

HayqHOH HOBH3He H npaKTHqecKOH 3HaqHMOCTH pe3yJibTaTOB .n:nccepTaQHOHHa51 pa6oTa 

ToMHHOH EneHbI BHKTopoBHbI cooTBeTCTByeT KpHTepH5IM, rrpe,n:n5IBJI5IeMbIM K 

.n:nccepTaQH5IM Ha COHCKaHHe yqeHOH CTeneHH .LI:OKTOpa XHMHqecKHX HayK, H3JIO)KeHHbIM 

B II. 9 IloJIO)KeHH51 0 rrpncy)K,n:eHHH yqeHbIX CTerreHett, YTBep)K,n:eHHOro IIOCTaHOBJieHHeM 

ITpaBHTerrbcTBa Poccn:H:cKott <l>e.n:epai.i:ntt OT 24 ceHT516p51 2013 r. N2 842, BHOCHT BKna.n: B 

HeopraHHqecKyIO XHMHIO pa3BHBa51 HayqHbie OCHOBbl C03,n:aHH51 cpyHKQHOHaJibHbIX 

HaHOCTPYKTypnpoBaHHhIX MaTepttarroB H CTPYKTYP ,n:rr51 cpyHKIJ:HOHaJihHOH 3JieKTpOHHKH 

H COBpeMeHHOH MHKp03JieKTpOHHKH, a COHCKaTeJib 3aCJIY)KHBaeT rrpttcy)K,n:eHH51 e:H: 

CTeneHH .LI:OKTOpa XHMHqecKHX HayK no crreQHaJibHOCTH 02.00.01 - HeopraHHqecKa51 

XHMH51. 

Ilpocpeccop Kacpe,n:pbI HeopraHnqecKott XHMHH 

<l>e,n:eparrhHoro rocy,n:apcTBeHHoro aBTOHOMHoro 

o6pa3oBaTeJihHoro yqpe)K,n:eHH51 BhICIIIero 

o6pa30BaHH51 «HaQHOHaJibHbIH HCCJie,n:oBaTeJibCKHH 

ToMCKHH rocy,n:apcTBeHHbIH yHHBepcnTeT», ,n:.T.H. 

4 Eopmrn JlIO/IMirna ITasnosHa 
I.:/ tfl~. W /'f-

IlO'lJTOBbIH a.D;pec: 634040 r.TOMCK, rrprr.Jlemrna,36, 
XHMifqecKHH: cpaKyJII>TeT, 
TeJietj:>oH: 83822529824 (pa6.); 
+79138205407(Mo6.); 
e-mail: borilo@mail.ru 
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