
OT3biB 
oqHUJ;IHUibHOrO OITITOHeHTa, ,LI;OKTOpa TeXH.H:qeCKHX HayK, ITpo<Peccopa 

A6Hesa Py<PaTa lllosKeTOB.H:qa 

Ha .llJ'ICcepTaUMIO IIocMMTHo:H: 51Hbi CTaHMCJiaBOBHbi 

ITO TeMe: «Pa3pa60TKa M11KpO<!>JIIO.H:,LI;HbiX ycTpOHCTB .H:3 ITOJIJfMepHbiX 

MaTep11aJIOB ,n;ml aMITJ111lP11KaU1111 If pa3,n;eJieHJUI HyKJielfHOBbiX KHCJIOT», 

ITpe,n;CTaBJieHHYJO Ha CO.H:CKaH.H:e yqeHOM CTeiTeH.H: KaH,LJ;.H:,LJ;aTa TeXH.H:qeCKHX 

HayK ITO CITeu;mUibHOCT.H: 01.04.01 - I1pH60pbi .H: MeTO,LI;bl 

3KCITep.H:MeHTaJibHOH <PH3.H:K.H: 

AinyaJibHOCTb 

06oeM pbiHKa MHKpo<PJIJOif,LJ;HbiX ycTpoH:cTB (ITo ,n;aHHbiM Y ole Developpement, 

Emerging Markets for Microfluidic Application) K 2020 r. 3KCITepTbi ou;eH.H:BaJOT 

ITp.H:MepHo B 5,95 MJip.n; ,n;oJIJiapos. HaH60JibiiiHM poeT pbiHKa B 6nmKai1IIIee speM5! 

ITpOrH0311pyeTC5! ,LI;JI5! ClfCTeM Op11eHT11pOBaHHbiX Ha <PapMaUeBTJfqecKHe l1CCJie,LJ;OBaHI15! If 

.n;HarHOCTHKH Ha MecTe co6biTI15! (point-of-care). Ha TeKyr.u;HH: MOMeHT speMeH.H: 6onee 

5Qo/o M.H:KpO<!>JIJO.H:,LI;HbiX ycTpOMCTB .H:CITOJib3yeTC5! B <PapMaiJ;eBT.H:qeCK.H:X .H:CCJie,LJ;OBaHI15!X 

If B HayKaX 0 )Klf3H.H:, OKOJIO 14 o/o - B KJI.H:H.H:qecKOH .H: BeTep.H:HapHOM ,LJ;.H:arHOCT.H:Ke. 

MHKpo<PJIJO.H:,LI;Hbie ycTpOMCTBa BOCTpe6oBaHbl ITp.H: ITp.H:MeHeH.H:.H: MeTO,LJ;OB 

MOJieKyJI5!pHOrO aHaJI.H:3a, B TOM qJfcJie ITp.H: aMITJIH<l>HKaiJ;.H:.H: .H: CeKBeH.H:pOBaH.H:.H: 

HyKJie.H:HOBbiX K.H:CJIOT. 

HecMoTp5! Ha To, qTo .H:ccne.n;osaH.H:5! H pa3pa6oTKH B o6nacTH MHKpo<PnJOH,LJ;HKH 

ITpOBO,LI;5!TC5! 6oJiee 25 JieT, TOJibKO JI.H:IIIb OT,LJ;eJibHbiM 3apy6e)I(HbiM KOMITaHI15!M y,n;aJIOCb 

HaJia,LJ;.H:Tb BbiiiYCK KOMMepqeCKHX ITp.H:60pOB. 

ITpHMepoM 5!BJI5!JOTC5! sap.H:aHTbi KOMMepqecK.H:x CHCTeM ,LJ;JI5! u:H<PposoH: ITQP Ha 

ITpHHUHITax «KaiTeJibHOM» M.H:Kpo<PJIJOH,n;HKH, BhmycKaeMbie KOMITaH.H:5!MH BioRad .H: Rain 

Dance Tech. «KaiTeJibHa5!» MHKpo<jlJIJOH,LJ;HKa o6na.n;aeT BhiCOKHM rroTeHUHaJIOM 

B03MO)KHOCTei1 ,n;JI5! peaJI.H:3aU:.H:H KaK aHaJIHT.H:qecKHx oiTepauHH:, TaK H XHM.H:qecKoro H 

6.H:OX.H:M.H:qecKOrO C.H:HTe3a Ber.u;eCTB, .H:CCJie,LJ;OBaHI15! OT,LJ;eJibHbiX KJieTOK .H: H3yqeHI15! 

ITpou:eccos HX <PYHKU:HOH.H:posaHH5!, cKpHHHHra neKapcTBeHHbiX cpe,n;cTB H .n;p. IIo3TOMY 

pa3B.H:T.H:e ITp.H:HIJ;.H:ITOB .H: MeTO,LJ;OB C03,LJ;aHI15! aHaJI.H:T.H:qeCKHX C.H:CTeM ,LJ;JI5! 

HaH06.H:OTeXHOJIOr.H:.H: Ha OCHOBe M.H:KpO- .H: HaHO<!>JIJO.H:,LI;HbiX ycTpOMCTB HMeeT OC06oe 

3HaqeH.H:e, ITOCKOJibKY 3TH ycTpOMCTBa MOryT paCCMaTp.H:BaTbC5! KaK OCHOBa 

COBpeMeHHbiX ITp.H:60pHbiX KOMITJieKCOB. 

B CB5!3H c Bbiiiie.H:3JIO)KeHHbiM, ,n;HccepTaU:HOHHa5! pa6oTa ITocM.H:THoH: 5I.C., 

ITOCB5!I.IJ;eHHa5! pa3pa6oTKe H aiTpo6au;HH ciToco6os 6hlcTporo ITPOTOTHIT.H:posaH.H:5! 

ITOJI.H:MepHbiX M.H:KpO<!>JIJO.H:,LI;HbiX ycTpOMCTB ,LI;JI5! MeTO,LI;OB MOJieKyJI5!pHOH ,LJ;HarHOCT.H:KH, 

5!BJI5!eTC5!, 6eCCITOpHO, BOCTpe6oBaHHOM .H: aKTYaJibHOM . 

.LJ:ocTOBCpHOCTb H HOBH3Ha HCCJIC)J;OBaHHH, UOJiyqeHHbiX pelyJibTaTOB, 

BbiBO)J;OB H peKOMCH)J;aU:HH, c<JlopMyJIHpOBaHHbiX B )J;HCCCpTaU:HH 
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,.[{OCTOBepHOCTb OCHOBHbiX pe3yJinTaTOB 

IIO.[(TBep)l(.[(aeTC5I KOppeKTHOCTbiO IIOCTaHOBKH 3a,[(aq, IIpHMeHeHHeM COBpeMeHHbiX 

IIpH60pHbiX cpe.[J;CTB If MeTO.[(HK HCCJie.[(OBaHHM, COOTBeTCTBHeM pe3yJinTaTOB .[l;aHHOM 

)J.MCCepTaU:MOHHOH pa60Tbi C )J.aHHbiMH 3KCnepMMeHTaJibHbiX HCCJie.[(OBaHHH, 

noJiyqeHHbiX .lJ:pyrHMH MeTO.[(aMH If .[(pyrHMH HayqHbiMH KOJIJieKTHBaMH. 

3KcnepMMeHTaJibHbie pe3yJinTaTbi noJiyqeHbi npH HCnOJib30BaHHH 

B3aMMO)J.OnOJIH5IIOIIIMX COBpeMeHHbiX MeTO)J.OB MCCJie,lJ;OBaHH5I (KOHcpOKaJibHOH Jia3epHOH 

CKaHHpyiOIIIeii MHKpOCKOnHH, 6JIH)I(HenOJibHOM OnTifqeCKOM MHKpOCKOnHH, 

rrpocpHJIOMeTpHH, OIITifqeCKOM MHKpOCKOnHH, OnTifqeCKOH CIIeKTpOcpOTOMeTpHH If 

cpJiyopOMeTpMH) Ha cepTHcplliJHpOBaHHOM o6opy.[(OBaHHH, .[(OCTOBepHOCTb pe3yJinTaTOB 

3KCnepHMeHTaJibHbiX HCCJie.[(OBaHHH nO.[(TBep)I(.[J;eHa MHOrOKpaTHO BOCnpOH3BO)J.MMbiMH 

3KCnepHMeHTaMH; cpaBHeHHe noJiyqeHHbiX B .[(HCCepTaiJMH pe3yJinTaTOB If .[l;aHHbiX, 

noJiyqeHHbiX paHee no paCCMaTpHBaeMOH TeMaTHKe B He3aBHCHMbiX HCTOqHHKaX, 

n03BOJIHJIO ycTaHOBHTb HX KaqeCTBeHHOe If KOJIIfqeCTBeHHOe COBna.[(eHHe, B TeX 

CJiyqMX, KOr,[(a TaKOe cpaBHeHHe 5IBJI5IeTC5I 060CHOBaHHbiM. 

HayquaR U.eHHOCTb .[(HCCepTaiiHH COCTOHT B pe3yJinTaTaX KOMnJieKCHbiX 

HCCJie.[(OBaHHM, KaCaiOIIIHXC5I: nOMCKa If Bbi6opa aJibTepHaTHBHbiX MaTepHaJIOB )J.JI5I 

H3rOTOBJieHM5I MaCTep-cpopM If MMKpOcpJIIOH.[(HbiX qlfnOB, HX H3yqeHM51, a)J.anTaiiMll 

MeTO.[(a «M5IrKOM» JIHTOrpaqmH .[(JI5I ycJIOBHM HCCJie.[(OBaTeJibCKHX Jia6opaTOpHii, 

H3rOTOBJieHM51 rrpOTOTHIIOB M<l>lJ If HX anpo6aiJHH Ha TeCTOBbiX CHCTeMaX. 

IIpaKTHqecKaR 3naqHMOCTb pa6oTbi 3aKJIJOqaeTc5I B pa3BMTMM M 

COBepmeHCTBOBaHHH MeTO.[(a «M5IrKOM» JIHTOrpacpHH .[(JI5I H3rOTOBJieHM51 IIOJIHMepHbiX 

M<l>lJ, npHMeHHMoro B ycJIOBH5IX uccJie)J.oBaTeJibCKOii Jia6opaTopHH H no3BOJI5IIOIIIero: 

nOBbiCMTb BOCnpOM3BO)J.MMOCTb penJIMU:MpyeMbiX MMKpOCTpyKTyp; paCIIIMpMTb nepeqeHb 

MaTepHaJIOB, aKTYaJibHbiX .[(JI5I MHKpOqJJIIOH.[(HbiX npHJIO)I(eHHif; CHH3HTb CTOMMOCTb If 

COKpaTHTb .[(JIHTeJibHOCTb HCCJie.[(OBaHHM npH pa3pa60TKe HOBbiX MeTO.[(OB aHaJIH3a. 

OcHOBHbie pe3yJinTaTbi .[(HccepTaiiHH 6r,mu rrpe.[J;cTaBJieHbi Ha Me)l(.[(yHapO.lJ:HbiX H 

poccuiicKux HayqHbiX KoH<PepeHIIH5IX, B TOM qucJie: 4th International School and 

Conference «Saint Petersburg OPEN 2017» (r. CaHKT-I1eTep6ypr), Les Rencontres 

Scientifiques d'IFP Energies nouvelles. Microfluidics: from laboratory tools to process 

development, 2015 r. (r. PI03ii-MaJinMe3oH, <l>paHIIH5I), ICMN 2015: XIII International 

Conference on Microfluidics and Nanofluidics (r. Ilpara, lJemcKa5I Pecny6JIHKa), 

Me)I(.[J;yHapo.[(Ha5I KOH<l>epeHIIH5I rro MHKpo<l.>JIIOH.lJ:HKe EMBL Microfluidics Conference, 

2014 r., (r. reii.[l;eJin6epr, repMaHH5I), <l>opyM MOJIO.[(biX yqeHbiX PoCCHH If KHTa5I, 

KHTaHCKO-pOCCMHCKHH .lJ:BYCTOpOHHHH CMMn03MYM HOBbiX MaTepHaJIOB M TeXHOJIOrMH, 

2014 r. (r. QHH.[I;ao, KuTaii). 

Of)>opMJieuHe .LJ:HCcepTau.Houuoii pa6oThi. ,.[{uccepTaiiM51 HanucaHa 5ICHbiM 

HayqHbiM 513biKOM, ee nOJIO)I(eHM5I CcpOpMyJIHpOBaHbi JIOrlfqecKH KOppeKTHO, MaTepMaJI 

H3JIO)I(eH nOCJie.[I;OBaTeJibHO. CTHJib If o<PopMJieHMe pa60Tbi He Bbl3biBaiOT 3aMeqaHHM. 

ABTOpef)>epaT nOJIHOCTbiO COOTBeTCTByeT .[(HCCepTaiJHOHHOM pa6oTe If 

ny6miKaU:M5IM no TeMaTMKe MCCJie)J.OBaHMii, OTpa)KaeT ee OCHOBHOe CO)J.ep)KaHMe. 
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06~aH xapaKTepucTuKa pa6oTbi 
IIpe.ucTaBJieHHa51 .U11CcepTaU110HHa51 pa6oTa 113JIO)KeHa Ha 177 cTpaH11Uax 11 

cocT011T 113 sse.ueH1151, qeTnipex rnas, 3aKmoqeH1151, CII11CKa mnepaTypni 113 163 

Ha11MeHoBaH11ii, 11p11JIO)KeH11ii. OcHOBHnie pe3yJinTaTni 110 TeMe .u11ccepTau1111 

Olly6JI11KOBaHbl B 16 lleqaTHbiX pa6oTaX, 6 113 KOTOpniX 113.[{aHbl B )KypHaJiaX, 

peKoMeH.uosaHHbiX BAK P<l>, 11. 10 pa6oT - B c6opH11Kax Tpy.uos KoH<PepeHU11H 11 

Te311COB .UOKJia.[{OB. 

flepea5l 2JlQ6Q IIOCB51IUeHa 063opy H.CCJie.[{OBaHH.H, KaCaiOIU11XC51 113fOTOBJieH1151 

M11Kpo<)JJIIOI1.UHhiX ycTpoiicTB .UJI51 MeTO.UOB MOJieKyJI51pHoro aHaJI113a. IIo.upo6Ho OIIHCaH 

MeTO.U «M51fKOH» JI11T0rpa<)_J1111, a TaJ()Ke MeTO.Uhi UeJieBOH MO.U11<}JI1KaU1111 MaTepi1aJIOB, 

HCIIOJin3yeMniX .UJI51 113rOTOBJieHI151 M <l> LI. Y .uen5J.eTC51 BH11MaHHe oco6eHHOCT5J.M C03.UaHI151. 

M<I>LI 113 IIOJI11.U11MeT11JIC11JIOKCaHa (II,[(MC), KaK HaH6onee pacllpocTpaHeHHoro B 

M11Kpo<}_JJII011.[{I1Ke MaTepHaJia. Ha OCHOBaH1111 063opa C<}_JOpMyJI11pOBaHbl UeJib 11 3a.[{aq11 

.UI1CCepTaU110HHOfO 11CCJie.UOBaH1151. 

Bo emopou 2JLaee 11p11se.ueHhi pe3yJihTaTbi KOMIIJieKCHhiX wccne.uosaH11ii 

MeXaH11qecKI1X, <}_J11311KO-X11M11qecKI1X 11 OIIT11qecK11X CBOHCTB 3JiaCTH.qHhiX (IJ,[(MC 

Sylgard® 184, IIeHT3JiacT®-712, Lasil T-4, KPEOJI) 11 TBep.uniX (Resine Epoxy R123 , 

II30-221K 11 II30-51 OK3-20/ 0) IIOJI11MepHbiX MaTep11anos: oueHK11 MO.UYJI51 y11pyrocT11 

M11KpOCKOII11qeCK11M I1 MaKpOCK01111qeCK11M MeTO.[{aM11, OUeHKI1 CMaq11BaHI151. 

rrosepxHOCT11 .uo 11 11ocne pa3JI11qHniX crroco6os uenesoH: MO.UH<)JHKaUHH, ClleKTpaJinHnie 

3aBI1CI1MOCTI1 CBeTOIIp011YCKaHI151. I1 ypOBH51 <jJOHOBOH <)_JnyopecueHUI1I1 MaTep11aJIOB. 

IIpe.ucTasneHni pe3ynnTaTni rrposepKI1 MaTepHaJIOB Ha 11Hr11611posaH11e IIU:P. 

Tpemb5l 2JLaea IIOCB51IUeHa TexHonor11qecKI1M 11ccne.uosaHI151.M 110 

COBepmeHCTBOBaH1110 MeTO.[{a «M51fKOH» JI11TOrpa<}_J1111, Bni6opy aJibTepHaT11BHbiX 

IIOJI11.U11MeT11JIC11JIOKCaHy MaTepHaJIOB .UJI51 11.3roTOBJieHI151. M <I> q. PaccMaTpwBaiOTC51 

sap11aHTni llonyqeH1151 MacTep-<)JopM 113 3IIOKC11.UHbiX KOMIIayH.UOB IIYTeM « .usoii:Hoii» 

OTJUIBKH ( C HCIIOJib30BaHI1eM rrpOMe)f(yTOqHOM peiiJIHKH) H MeTaJIJIHqecKHX MaTepi1aJIOB 

MeTo.UaMH Jia3epHoii M11Kpoo6pa6oTKI1 11 rpaBHpOBKH. OIIHCaHni pe3y nnTaTbi 

11CCJie.[{OBaHI1H 110 CH11)KeH1110 mepOXOBaTOCT11 MeTaJIJI11qeCKI1X MaCTep-<)_JopM C 

11p11MeHeHH.eM 3JieKTpOHHO-JiyqeBOH, 3JieKTpOJI11THO-IIJia3MeHHOH o6pa60TKI1 11 

MarHeTpOHHoro HaHeceHI151. cno51 xpoMa. 

IlpoBe.[{eH aHaJI113 OUeHOK BOC11p0113BO.U11MOCT11 M11KpOCTpyKTyp B MaCTep­

<)_JopMaX 113 3110KC11.[{HbiX KOMIIayH.UOB, IIOJiyqeHHbiX C 11CIIOJib30BaHI1eM 

«llpoMe)KyToqHoii» II,li;MC-pe11JII1KI1. Bni5l.BJieHni OTKJIOHeH1151 pa3MepoB M11KpocTpyKTy p 

OTIIeqaTKa II,li;MC OT cooTBeTCTBYIOIU11X pa3MepoB CTPYKTYP MacTep-<)JopM: a) 113 

KpeMHI151. 11 <)JoTope3HCTa, 6) 113 3IIOKC11.UHoro KOMIIayH.ua II30-221K 11. a) naTyHHoro 

c11nasa JIC59-1. PaccMoTpeHni crroco6ni repMeT113aU1111 KOHCTPYKU11H M<l>q 11 

11pOBe.[{eHO 11X CpaBHeH11e Ha OCHOBe .[{aHHbiX 06 11C11apeH1111 6y<)_JepHOrO paCTBOpa 113 

peaKU110HHbiX KaMep 11p11 11M11TaU1111 TeMIIepaTypHOrO pe)K11Ma 1130TepM11qeCKOH 

aMIIJI11 <)_) I1KaUI1.11. 
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B ttemeepmou znaee npHBe,[J;eHni pe3yJinTaTni ycneiiiHbiX HCnniTaHHH rrpoTOTHIIOB 

Tpex KOHCTpyKUHH M<l>l!: ,ll;JI.H aMIIJIH<lmKaUHH HyKJieHHOBbiX KHCJIOT Ha OCHOBe MeTO,ll;a 

l130TepMW:IeCKOH aMIIJII1(fmKai..J;Hl1 B MaKp03MYJibCI1.HX l1 IIOJII1Mepa3HOH u;enHOH peaKUI1I1 

B )I(H,ll;KOCTH, a TaK)I(e ,[J;JI.H 3JieKTpocpopeTH~eCKOrO pa3,ll;eJieHI151 CMeCH 

OJIHrOHyKJieOTH,[J;OB. 

B 3aKJZJOtteHuu rrpe,ll;cTaBJieHni ocHOBHnie pe3yJinTaTni .IJ:HccepTaUHOHHOH pa6oTni. 

flpU!lO:JICeHUfl CO,ll;ep)l(aT ,[J;OnOJIHHTeJibHbie MaTepHaJibl, IIOJiy~eHHbie npH 

IIpOBe,ll;eHHI1 3KCIIepHMeHTaJibHbiX HCCJie,ll;OBaHHH l1 orrpe,ll;eJieHHI1 He06XO,ll;l1MbiX 

oueHoK. 

0TMeqa.H ,ll;OCTaTOqHO BbiCOKHH ypoBeHb rrpe,ll;CTaBJieHHOH ,ll;llCCepTaUHOHHOH 

pa6oTni, cne,ll;yeT YKa3aTn Ha pH,ll; sonpocos u 3aMeqauuii: 
1. B ,ll;HccepTaUHOHHOH pa6oTe rrpoBe,ll;eH 6oJII>IIIOH o6neM 3KcnepHMeHTaJibHbiX 

HCCJie,ll;oBaHHH. Enmo 6ni uenecoo6pa3HO B p.H,ll;e cny~aes C,ll;eJiaTn HeKoTopnie 

TeopeTH~eCKHe OUeHKH IIOJiy~eHHbiX pe3yJinTaTOB, IIpOBeCTI1 qH:cJieHHbie 

HCCJie,[J;OBaHIDI rrpou;eCCOB l1 .HBJieHHH. 

2. Mo)I(HO 1111 no pe3yJinTaTaM Hccne,ll;oBaHH.H c,ll;eJiaTn KaKHe-nH6o o6o6w;eHIDI, 

rrepeHOC.H IIOJiy~eHHbie 3aKOHOMepHOCTI1 Ha CXO)I(He no COCTaBy MaTepHaJini? 

Ilo)J;,[J;aeTC.H JIM rrporH03HposaHHIO pa6oTa M<l>ll, HMeiOw;ux cTpyKTypy, 

aHanorH~HYIO uccne,[J;oBaHHbiM M<l>ll, 11 B KaKoM ,ll;Hana3oHe H3MeHeHIDI 

napaMeTpos? 

3. IT. 2.2.2 ,ll;HccepTaUHH (c. 71 11 ,ll;anee): npu noucKe onTHMaJibHbiX XHMHqecKH:x 

pacTBopoB 11 ,ll;pyrux cpe,ll;CTB ,ll;JI.H MO,ll;HcpHKaUHH nosepxHOCTH IT,[(MC 

ucnonn30BaHue 3HaHHM o XHMHqecKHx csoiicTsax IT,[(MC no3BOJIHJIO 6ni cy3HTn 

06JiaCTb nOHCKa MeTO,ll;OB MO,ll;HcpHKaUHH. 

4. Ha pHC. 3.15-3.17 JlliHI1l1, npoBe,ll;eHHbie no,[J; yrJIOM 45° K OC.HM KOOp,ll;HHaT, 

06Jier~HJill 6ni BOcnpH.HTlle HHcpOpMaUHll 0 KOppeJI.HI..J;llll pa3MepOB MHKpocrpyKTyp. 

5. C. 49, puc. 1.8. Yron TeTa (8) Ha nesoii ~acTH pucyHKa yKa3aH HeKoppeKTHO. 

6. C. 55. Mo,ll;eJin DMT pa3pa6oTaHa pyccKHMH (coseTCKHMH) ~eHniMH ,[(ep.HrHHbiM, 

MIOnnepoM H TonopoBniM, HHX cpaMHJIHH MO)I(HO 6niJIO npe,ll;cTaBHTb no-pyccKH:. 

7. C. 61-62. fpacpHKH «ycHJIHe-oTHOCHTeJinHaa ,ll;ecpopMaUH51» Ha puc. 2.4-2.6 
nOCTpOeHbl He ll3 HyJieBbiX 3Ha~eHHH, XOT51 C,ll;Bllr HYJI51 HMeeT MeCTO. TeeT Ha 

C)l(aTHe ,ll;JI.H Onpe,ll;eJieHIDI MO,ll;YJI51 ynpyrOCTI1 Ha OCHOBaHHll MaKpOCKOnHqecKH:X 

H3MepeHHii npoBO,ll;Hnca c o6pa3UaMH ,ll;JIHHoii 4 MM u ,ll;HaMeTpoM 5 MM. B 

,ll;liCCepTaUHH He npHBe,ll;eHbi ,ll;aHHbie 0 TO~HOCTH li3MepeHHH ycHJIIDI (MaCChi) I1 

pa3Mepos, He oueHeHa norpeiiiHOCTn MeTo,ll;a. YMeCTHo TaK)I(e 6nmo 6ni oueHHTb 

pOJib TpeHH.H Me)l(,ll;y nJIOIIIa,ll;KOH HaKOHe~HHKa I1 o6pa3UOM B C03,[J;aHHll 

nonepeqHbiX ycHJIHH. 

B IIeJIOM, OTMeqeHHbie He,ll;OCTaTKll HOC51T qacTHbiH liJill peKOMeH,ll;aTeJibHbiH 

xapaKTep, He 3aTparHBaiOT cyru;eCTBa BbiHOCHMbiX Ha 3aW:HTY nOJIO)I(eHHH ll He MOryT 

l13MeHHTb o6w;eii BbiCOKOH OI..J;eHKll pa60Tbl. 
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,li;HccepTaU:HOHHaj{ pa6oTa ITocMHTHOif 5IHbi CTaHHCJiaBOBHbi «Pa3pa6oTKa 

MHKpO<!>JIIOH,LI;HbiX ycTpOHCTB H3 IIOJIHMepHbiX MaTepHaJIOB ,n;m1 aMIIJIH<i>HKaiiHH M 

pa3,LI;eJieHHj{ HyKJieHHOBbiX KHCJIOT» j{BJijieTCji IIeJIOCTHbiM, CaMOCTOj{TeJibHbiM Ha~HbiM 

HCCJie,LJ;OBaHH:eM, OTJIH:qaJOIIJ,HMCj{ CBOeif HOBH3HOH. 

CooTBeTCTBHe co.r.epa\:aHHSI .r.uccepTaQHH cneQHaJILHOCTH 01.04.01 
fipH60phl H MeTOAhl :nccnepHMeHTaJibHOH ci>H3HKH. 

,lJ;HccepTaiiHOHHaji pa6oTa IJOCMHTHOH 5I.C. IIOCBjiiiJ,eHa pa3BHTHIO COBpeMeHHbiX 

MeTO,UOB M IIO,UXO,UOB, HCIIOJib3YeMbiX IIpH pa3pa60TKe M C03,UaHHH MHKpo<!>JIIOH,UHbiX 

ycTpOHCTB H3 IIOJIHMepHbiX MaTepHaJIOB, KOTOpbie 51BJij{JOTCj{ KJIJOqeBbiMH 3JieMeHTaMH 

HOBbiX IIpH60pOB, rrpe,UHa3HaqeHHbiX ,lJ;Jiji 3KCIIepHMeHTaJibHbiX HCCJie,UOBaHHH B <PH3HKe 

( MHKpOrH,npO,UHHaMHKe ) , XMMMM ( CHHTe3 BeiiJ,eCTB ), 6HOJIOrHH M Me,UHIIHHe 

( HCCJie,UOBaHJie 6JIOJIOrJiqecKMX 06oeKTOB ), <PapMaKOJIOrMM ( CKpHHMHr JieKapCTBeHHbiX 

cpe.n;cTB ). B pa6oTe rrpe,n;cTaBJieHbi pe3yJII>TaTI>I, rron~eHHbie rrp11 rrpose.n;eHHH 

MCCJie,LJ;OBaHMH OIITJiqecKMX, <PH3MKO-XMMJiqeCKHX M MeXaHJiqecKMX CBOHCTB 3JiaCTJiqHbiX 

M TBep,UbiX IIp03paqHbiX MaTepHaJIOB, KOTOpbie rrepcrreKTMBHbi IIpH C03,UaHHH 

MHKpopa3MepHbiX CTPYKTYP ,LJ;Jijl rrpoTOTMIIOB MHKpo<!>JIIOM.UHbiX qJirrOB MeTo.n;aMM 

((MjirKOH» JIMTOrpa<PMM, qTo cyiiJ,eCTBeHHO pacumpj{eT B03MO)I(HOCTM ,naHHOrO MeTO,Ua. 

BbiiiieyKa3aHHOe CBM,LJ;eTeJibCTByeT, qTo ,UMCCepTaiiHOHHaj{ pa6oTa COOTBeTCTByeT 

<PopMyJie CIIeiiMaJibHOCTM 01.04.01 - I1pH60pbi M MeTO,LJ;bi 3KCIIepHMeHTaJibHOH <PM3HKM. 

3aKmoqeuue 

ITpe,ncTaBJieHHaj{ Ha paccMoTpeHHe ,nMccepTaiiMOHHaj{ pa6oTa rroJIHOCTbiO 

y,noBJieTBOpj{eT Tpe6osaHJij{M rr. 9 «I1oJIO)I(eHHj{ o rrpHcy)l(,neHHM yqeHI>Ix cTerreHeif» (yTB. 

ITocTaHOBJieHMeM ITpaBMTeJibCTBa P<l> OT 24.09.2013 r. .N2 842, pe.n;. OT 28.08.2017 r.), 

rrpe,U'bjiBJijieMbiM K ,UHCCepTaiiJij{M Ha COHCKaHMe yqeHOH CTeiieHM KaH,UM,UaTa HayK, a ee 

asTop - ITocMMTH~ 5I.C. 3acJiy)I(JIBaeT rrpHcy)l(,neHHji CTerreHM KaH.n;M,naTa TeXHJiqecKMX 

HayK 110 CIIeiiHaJibHOCTM 01.04.01 - I1pH60pbi II MeTO,Ubl 3KCIIepHMeHTaJibHOH <PM3HKM. 

O<PMIIHaJibHbiH orrrroHeHT 

3aBe,n;yiOIIJ,MM Ka<Pe,n;poif OIITMMM3a11MH XMMHqecKOM M 

6HoTeXHOJIOrHqecKoif arrrrapaTypoi CaHKT-

I1eTep6yprcKoro 

TeXHOJIOrMqecKoro 

ymmepcMTeTa ), 

MHCTMTyTa 

rocy.napcTBeHHoro 

( TexHMqecKoro 

,LJ;OKTOp TeXHJiqecKMX HayK, rrpo<Peccop 

A611es Py<PaT lilosKeToBJiq 

« o.s"» ~ 2017 r 
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