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3AKJIOYEHUE
DeJepalIbHOTO IOCYAapCTBEHHOI0 OFOHKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUS HAyKU
WucTuTyT ananutuyeckoro npubdopoctpoenus Poccuiickoit akanemuu Hayx (MAIT PAH)

Muccepranus  AdonnueBoir [L.K. «Pa3paborka MHKpOQIIOUIHBIX YCTPOHCTB ¢
MUHTETPUPOBAHHBIMUA TBEPAOTENBHBIMA HAHOCTPYKTYPAMH JIA pPETUCTpaliMM OMOMOJEKYI» Ha
COMUCKAHUE YYEHOW CTENEHU KaHIuAaTa TEXHUUECKUX Hayk Ilo cnenuanbHocTH 1.3.2 [Ipubops! u
METOIBl  OKCIEPUMEHTAIBHOW  (U3UMKKA  BBIIOMHEHA B VHCTUTyTa  aHAIUTHYECKOTO
npudopoctpoeHus PAH.

Couckatens AdonunueBa [lonmuna KoncrantunosHa B 2017 r. oxonuywna PenepajibHOE
rocylapCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUpe)JIeHHE BBICIIEro 00pa3oBaHus «CaHKT-
IleTepOyprckuil rocyJapCTBEHHBIH 3JIEKTpoTexHUUeckui yHuBepcurer «JIOTHU» um. B.M.
YiuesHoBa (JleHuHa)» 1o crneunalpHOCcTH/Hamnpasienuto 28.04.01 «Hanorexnosorun u
MHUKPOCHCTEMHAS TEXHUKA.

C 2018 mo 2022 ron mpoxomwia oOydeHHE B OUYHOM acnupaHType - DenepalbHOrO
roCyJapCTBEHHOTO  OMOPKETHOro  00pa30BaTENBHOrO  yUpelKIeHUs  Haykd  MHcTUTyT
aHaJIMTHYecKoro npudopocrpoenus Poccuiickoit akanemun Hayk (MAIT PAH) no crienuainbHoCTH
1.3.2 IlpuGops! 1 METOAB! FKCIIEPUMEHTAIBHON (PU3UKH.

B nepuoxn noaroroBku auccepraunu Adonudena [1.K. paborana B ZOJDKHOCTH MIIaALLIErO
Hay4HOTr'0 COTPYIHHUKA B JIaOOpaTOpUU UHGPOPMALMOHHO-U3MEPHUTENBHBIX OUO- U XEMOCEHCOPHBIX
cuctem MAIT PAH.

Hayunsrit pyxoBoautens — EBcTpanoB AHaToauil AJIEKCAaHAPOBUY, JOKTOP TEXHUUECKUX
Hayk, aupexkrop MATT PAH. .



ITo utoram paccMOTpEHHUA NPUHATO CIEAYIONIEE 3aKIH0UCHHE:

1. IuunblH BK/IAJ COMCKATeNsl 3aK/IIOYAeTCss B KIIOUEBOM pOMM TpH TOJYYEHHH BCEX
NpENCTaBIEHHBIX B IUCCEpTALMM  pe3yjabTaToB. Bce JKCIepUMEHTBl Mo  paspaboTke
MUKPODIIOUAHBIX  ycTpodcTB  (MOVY) ¢  HaHOKaHAjIaMH, WCCIENOBAHUK  CEJIEKTUBHBIX
TPaHCIIOPTHEIX CBOWCTB TBEPHOTENBHBIX HAHOKAHAJIOB W HAHONOp, pa3paboTka W CO3[aHHe
JJIEKTPOXUMHUYECKON AYelKH, NpOTOKOJda MONIOTOBKM S4YeHKH U METOJUKH MPOBEICHUS
OKCIIEpUMEHTA [UI M3YyYEHUS MEXAHU3MOB CEJEKTUBHOIO MOHHOIO TpaHCIIOpTa, a TaKxke
OKCIIEPUMEHTaAIbHbIE  HUCCHIENOBaHUg  TpaHciokauuu  ¢parmedTtoB JHK  pasHOW  UiMHEI
NPOBOAWIUCH JIMYHO COMCKaTesieM, JIMOO IpU €ro HeNoCpeICTBEHHOM yuacTHH. CouckaTeslb
NpUHUMAJl ydYacTHe B I[IOCTAHOBKE ILEJM W 3alad UCCIEeNOBaHUA, AaKTUBHO OOCYKIall,
UHTEPIIPETUPOBa U 0OpabaThIBal pe3yNibTaThl HUCCAENOBaHUM, B TOM UHCIE IIOATOTABIMBAI
Hay4HbIe TyOTHKAIIUH.

2. JIocTOBEpHOCTH HAYYHBIX JOCTH)KEHHH COWCKaTess OOeCHeunBaeTCs KOPPEKTHON
IIOCTAHOBKOM 3a7auy, MHOTOKPAaTHBIM IPOBEACHUEM OKCIIEPUMEHTOB C BOCIPOU3BOIUMBIMU
pe3yabTaTaMy, IIPUMEHEHHEM COBPEMEHHBIX CPEICTB M METOAOB AUArHOCTHKU HAHOCTPYKTYP, a
TAK)Ke BBICOKMM COOTBETCTBHEM TEOPETHYECKHX OLEHOK M OKCIEPUMEHTAIBHBIX JaHHBIX.
Pesynpratel  pabOoThl OBUIM IHpeACTaBiE€HBl Ha 9 KOHQEpeHIMsAX, B TOM YHCIE Ha
MEX Ty HApOIHBIX.

3. HoBH3Ha BBINOJHEHHBIX HCCIeJOBAHHH 3aK/IFOYAETCA B TOM, UTO:

e PaspaGoTaH HOBBHIM croco0® co3gaHUs YCTpOMCTBa ¢ HaHOpPa3MEpHBIMHU KaHaJlaMU
COYETAFOIIUH METOIBl ONTHYECKOH JuTOrpaduu U TpaBiIeHUA CPOKYCHPOBAHHOIO
MOHHOTO JIy4a, TO3BOJIAIONINN H3rOTOBUTH KPEeMHHUH-CTEKIAHHBIE MUKPODIIONIHEIE
YCTPOWCTBA € CHCTEMOM MMKpO- M HAHOKAHAJIOB 3aJ@HHOW IeoMEeTpuu H
KOHTPOJUPYEMBIMU  pa3MepaMHd. [ 'epMeTH3aldsd  aHOJHBIM  CBapUBaHUEM
ofecrieunBaeT coXpaHeHHE CBOUCTB YCTPOMCTBA Ha CPOK He MEHee TPeX MeCAIEB U
YCTOWYHBOCTH K arpECCUBHBIM CpefiaM (KUCIIOTHI, LIEJOUYH U JP. ).

e PaspaoTanbl: OpUIMHAIbHAS O3JIEKTPOXMMHUEcKas syeiika (TBepaorenbHas SiN
MeMOpaHa cO BCTPOCHHOM TBEpIOTEIBHOM HAHOMNOPOH), obecneynBaromias
repPMETHYHOCTh CHCTEMBI, 3alUTY OT 3arpA3HEeHUs M 00pa3soBaHMs ITy3bIpel rasa B
[POIIECCe HM3MEPEHHUs, U HOBBIA IPOTOKOJ JUId IOATOTOBKM ¥ HCCICTOBAHHS
TPAHCIOKAIIMA  MOJIEKYJl,  IIO3BOJIIIOIIME  IIOJNIYYUTh  BOCIIPOU3BOIMMBIC
OKCIIEPUMEHTANBHEIE PE3yJILTATHI.

e PaspaboraHa HoOBas Ipoledypa aHaIW3a [JaHHBIX, I03BOJIAIOUIAs OLIEHMBAThH
COOBITHS TPAHCIOKALUH 10 MOPOrOBOMY 3HAUYEHMIO, KOTOpas HUCIOIb30Balach Ui
oOHapysxeHUs coOBITHI TpaHcoxanuit s dparmentos JHK mmwHoi 10000 m.o., 1

IIOCTPOCHHUA 3aBHCHUMOCTH aMIUINTY bl ’rpchnoxaquf’I OT UX IMTCJIBHOCTH H
2



OLIEHKH YaCTOThI COOBITHH.

BrepBble  3KCIEPUMEHTAJILHO  BHISIBJAEHA 3aBUCUMOCTH  IPOAOJKUTETBHOCTH
TPaHCJOKALWHK OT IJMHBI NpU AeTeKTupoBaHuu dparmenTor JJHK mauHamu 5000 u
500 mo. TIponeMOHCTpPUPOBAHO, UTO TMPU JAHHBIX JAJWHAX (PArMeHToB

IIPOJOJDKUTENBHOCTD TPAHCIOKaNH pasnuyaercs Ha 35%.

4. ITpakTH4YecKasi 3HAYUMOCTb NMOJTYYE€HHBIX Pe3y/IbTATOB:

Pa3pabotan u anpoOuUpoOBaH HOBBI CMOCOO CO3[aHUS MHOTOPA3OBBIX KPEMHHUH-
CTEKIAHHBIX MDY ¢ HaHOKaHaaMM 3alaHHOW T€OMETPHUU M KOHTPOJIHUPYEMBIMU
pasMepamu, YCTOMUYMBBIX K IABJICHUIO 1O 2 aTM. U BO3JEUCTBHUIO arpeCCUBHBIX CPENl
(cepHas KHCI0Ta, HEKOTOpBle IIENOYM) a Takke OMOCOBMECTUMOCTBIO. CI1ocod
MOXKET OBITH MCIOJIB30BAH A co3aaHusi MDY ¢ CeNeKTUBHBIM TPAHCIIOPTOM JIIs
OMOMeIULMHCKIX IPUMEHEHN .

Paspaborana u anpobupoBaHa KOHCTPYKUHS JIEKTPOXUMUUYECKON H3MEPUTEIHHON
AYENUKH C TBEPAOTENBHBIMU HAHOIOpPAMH, C ITOMOIIBI KOTOPOH IIPOBENEHEI
HCC/IEIOBAHUS MO OOHAPYIKEHUIO e TUHUUYHBIX Onomosexy1 (pparmentsr JJHK).
Paspaboran u anpobupoBaH MPOTOKOJ MOATOTOBKU 3KCMEPUMEHTAIBHON suelKu U
o0pa3ua, MpejcTaB/sionero coboll CBOOOMHO-NOABEIIEHHYD MeMOpaHy ¢
OJMHOYHOHN HAHOIIOPOU, ITO3BOJISIIOILUHI MTOBEICUTE TOYHOCTH U BOCIIPOU3BOIUMOCTD
U3MEPEHUN 3a CYET TepPMETHMYHOCTH CHUCTEMBl M YCTpaHeHHs oOpa3oBaHUA
IIy3BIPHKOB rasza B 001aCTH NOPEL.

[IponeMOHCTpUpPOBAHHAS BO3MOXKHOCTH 3JIEKTPOXHMHUUECKOIO JI€TEKTUPOBAHMUSA
onuHOuHBIX Mojiekya JHK ¢ moMmoinbeio TBEpAOTENBHONW HAHOIMOPHL, a4 TaKkKe
CIIOCOOHOCTh pazanyath ¢PparmenTsl JIHK pasHpIX [UIMH, CO31a8€T OCHOBY IS

CO31aHHUA TBEPAOTEJIBHOIO HAHOIIOPOBOT'O CEHCOPA.

Jduccepranusi COOTBETCTBYET NACHOPTY Hay4yHoOH cneunaabHocTH: 1.3.2 «IIpubopst u

nyHKTam |1,

METOABI DKCIIEPUMEHTAILHOW Qu3nkuy, o6sacTu 3HaHuil TexHuuecKue HayKW», a HMEHHO,

2 u 4 «/M3yueHue QU3MHUECKUX SBICHHH U TPOIECCOB, KOTOPblE MOTYT OBITH

UCTIONB30BaHBI /ISl CO3AaHUsI MPUHIMIINAIBHO HOBBIX NPUOOPOB U METOJOB IKCIIEPUMEHTAIBHON
buzukn», «Pa3paboTka HOBBIX IPUHIMIIOB M METOAOB H3MEPEHMH QU3NYECKUX BETUYHH,
OCHOBAHHBIX Ha COBPEMEHHBIX NOCTIDKEHUSAX B PA3NMYHBIX 00NaCTAX QUIMKA U NO3BOJAKILUX
CYLIECTBEHHO YBEIUUYUTh TOYHOCTH, UYBCTBUTEIBHOCTh U OBICTPONEHCTBHE H3MEPEHUN» U
«Pa3paborka 1 co3nanue 3KCIEPUMEHTAIBHBIX YCTAHOBOK /1 NIPOBEEHUS SKCIIEPUMEHTAIBHBIX

MCCIIE0BAHUI B pa3IMYHBIX 00NACTAX HUIUKUY.

5. TIlonHoTa H3/10:KeHHSI MAaTepHAaJOB AHcCcepTalUH B paborax, OIyOJIMKOBaHHBIX



COMCKATEJIEM.
OCHOBHOE COJEp)KaHME JUCCepTalMud OIyOJMKOBaHO B 12  meyaTHBIX Tpyhdax,
peueHsupyemblx Web of Science, Scopus u PMHII. Matepuansl nuccepralldd H3JI0XKEHb! B
pabotax couckarens [l —I12] B pabGore [1] omucaHo BBIAEIEHHE HYKJIEHHOBBIX KHUCIIOT C
IIOMOILBK) MArHUTHBIX YacTHUI[ B MHUKPO(IIOUIHOM YHIIE B CPABHEHUH C PYUHBIM METOJOM. B
pabotax [2-4] omnmcaH c¢rnoco® HU3TOTOBJIEHUS KPEMHUH-CTEKISIHHOTO MHUKPOQIIFOUIHOTO
YCTPONCTBA C HAHOKAaHAJIAMU TpaBJICHHEM C(OKYCHPOBAHHBIM HMOHHBIM JIy4OM, HCCIENOBAHUE
UOHHOIO TPAHCIIOPTAa B HAHOKAHAaX, a TaKKe NPUMEHEHHME YuIa I JETeKTUPOBAHUS
HYKJIE€MHOBBIX Kuciaor wmetogom [IIIP. B pabote [5] npencrasieH 0030p, MNOCBALEHHBIH
MUKPOGIIOUJHOMY CHHTE3Y ONTHYECKH YYBCTBUTE/IBHBIX MATEpPUAIOB I HAHO- U
OMO(MOTOHUKH, OCBSIIAIOMIMM, B 4aCTHOCTH, OCHOBBHI MUKPOGIOUIUKA U 0OImMe cOooOpaKeHws,
KOTOPBIE MOTYT OBITH MCIIOJNIB30BAHBI [IPU [MPOEKTUPOBAHUU MUKPODIFOUIHBIX YUIIOB. B paboTax
[6-10] mnpencTaBieHBl HCCIEJOBAHUS MOHHOIO TPAHCIOPTAa B TBEPHOTEILHBIX CBOOOIHO-
noasemeHHprx SIN MeMOpaHax ¢ OAMHOYHBIMK HaHOTIOpaMmu. B padotax [11-12] mpencraBieHsl
pE3yNBTaTHl JJIEKTPOXMMHUYECKOTO NETEKTUPOBAHWS OHMOMOJIEKYJl C IOMOILIBIO TBEPAOTEIBHOMN

HAHOIIOPBI.

Crucok cTaTeid, WHIEKCHpYeMBIX B 0Oazax maHHbix Scopus, WoS, PUHII, B koTopsix
COAEPIKATCSI OCHOBHBIE PE3yJIbTaThl JUCCEPTALIUN:

1. Afonicheva P. K., Esikova N. A., Tupik A. N., Evstrapov A. A. Magnetic beads-based
nucleic acids extraction in microfluidic chip //Journal of Physics: Conference Series. TOP
Publishing, 2019. V. 1400, Ne. 3. P. 033012.

2. D Lebedev, G Malyshev, I Ryzhkov, A Mozharov A, K Shugurov, V Sharov, M Panov, I
Tumkin, P Afonicheva, A Evstrapov, A Bukatin, I Mukhin. Focused ion beam milling
based formation of nanochannels in silicon-glass microfluidic chips for the study of ion
transport //Microfluidics and Nanofluidics. 2021. V. 25, Ne. 6. P. 1-10.

3. P Afonicheva, A Zubik, A Bulyanitsa, G Rudnitskaya, A Evstrapov. Multichamber hybrid
microfluidic chips for nucleic acids detection by qPCR assay./ Journal of Physics:
Conference Series (JPCS). 2020. V.1695. P.012060.

4. Afonicheva P. et al. Creation of micro- and nanochannels on the surface of silicon chips by
lithography methods and investigation of ion transport in channel //Journal of Physics:
Conference Series. — [OP Publishing, 2021. V. 2103, Ne. 1. P. 012112.

5. Koryakina I. G., Afonicheva, P. K., Arabuli K. V., Evstrapov A. A., Timin A. S., Zyuzin
M. V. Microfluidic synthesis of optically responsive materials for nano-and biophotonics
//Advances in Colloid and Interface Science. 2021. V. 298. P. 102548.



6. Afonicheva P.K., Vaulin N.V, Lebedev D.V., Bukatin A.S., Mukhin I.S., Evstrapov A.A.,
Investigation of ion transport in solid-state nanopores upon optical radiation//St. Petersburg
State Polytechnical University Journal. Physics and Mathematics. 2023. V.16, Nel.l.
P.389-392.

7. Vaulin N.V, Afonicheva P.K., Lebedev D.V., Bukatin A.S., Mukhin I.S., Study of ion
transport in single solid state nanopores formed by optical and ion lithography, St.
Petersburg State Polytechnical University Journal. Physics and Mathematics. 16 (1.1)
(2023) 385-388.

8. Baynun H.B., Adonnuena ILK., Jlebener /[.B., bykatun A.C., Myxun U.C., Escrpanos
A.A. Hccnepoanne GOTOMHIYLMPOBAHHBIX IIPOLIECCOB B €UHHUYHBIX TBEPIAOTEIHHBIX
HAHOIIOpax ¢ MHTEIPUPOBAHHBIMU IIIA3MOHHBIMU CTPYKTypaMu. // Ddu3uka TBEpAOro Tea.
2023. T.12. C. 2201

9. Adonnuena II.K., Baynun H.B., Jle6enes /I.B., bykatun A.C., Myxun 1.C., EBcTpanos
A.A. BiusHHE ONTUYECKOTO H3JYyYEHHUs Pa3IMYHON JJIMHBEI BOJIHBl Ha TPaHCIIOPTHBIE
XapaKTepUCTUKH TOHKHUX SiN-meMOpaH ¢ HHTETPUPOBAHHBEIMH €IMHUYHBIMU HAHOMIOPAMHU.
//TiuceMa B xypHaI TeXHUu4ecKoi ¢usuku. 2023. V23. P. 35.

10.Lebedev D. V., Vaulin N. V., Afonicheva P. K., Vorobyov A. A., Mozharov A. M.,
Sharov V. A., Mikhailovskii V. Yu, Kirilenko D. A., Permyakov D.V., Logunov L. S.,
Ivanov Yu. D. , Ryzhkov I. I., Bukatin A. S., Evstrapov A. A., Makarov S. V., Mukhin, I.
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AH., Hsanos IO.J[., Myxun W.C., EpcrpanoB A.A.  DJIEKTPOXUMHYECKOE
JNETEKTUPOBAHUE ONMHOYHBIX MOjeKya JIHK ¢ momolipio TBEpIOTENLHON HAHOMOPEL. //
Hayunoe nputopoctpoenue, 2024. T.34, Ne 4, C. 3442
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Enzymatic Activity of a Single Molecule of Cytochrome P450 BM3.//International Journal
of Molecular Sciences. 2024. V. 25, No. 19. P. 10864.

Huccepramms  «Paspabotka MUKPOQUIIOMAHBIX  YCTPOMCTB €  HHTETPUPOBAHHBIMU
TBEPAOTEJBHBIMU HAHOCTPYKTYpamMH [UJIsi perucrpanuu OuomoJiekyn» AQonuueBoil [IosMHEI
KoHcTaHTUHOBHEI COOTBETCTBYET TpeOoBaHusAM M. 9-14 [TomoxeHUss O NPUCYIKIEHUHU YUEHBIX
crerneHed, yreepaaernHoro Ilocranosienuem IlpaButensctBa PO N: 842 ot 24 09.2013 1. (¢

Y4ETOM M3MEHEHUM U JONOJHEHUM 10 25 sHBaps 2024 T. BKIIIOYUTEIBHO).



Hucceprauus AdonuueBoit [lonunsl KoHcraHTHHOBHBEI «Pa3zpa®oTka MUKpPO(IIOMIHBIX
YCTPOHCTB ¢ HMHTErPUPOBAHHBIMU TBEPAOTENBHBIMA HAHOCTPYKTYpamMH [Uld pPErHCTpalllu
OMOMONEKYI» PEKOMEHAYETCS K 3allUTe HAa COMCKAHME YYEHOH CTENEeHM KaHauJara TEXHHUUYECKUX
HayK 1o crnendanbHocTd 1.3.2 «Ilpubopsl 1 METOABI KCIIEPUMEHTATBHON QUIUKHY.

3aKIOUueHUue IMOATOTOBJIEHO Ha 3acefaBud  OOBEIMHEHHOIO HAy4yHOrO CEMHHapa
WucTutyTa ananutuyeckoro npudopoctpoenus PAH (npotoxon Ne 11 ot 12 nekabps 2024 r.).
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