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CaHr<r-llerep6yprcKoro HarlLroHurrrbHoro nccneAoBareJrbc
zHSopnraukroHHbrx rexHoJrorufi, rvrexauircu u oururu (yu

MnHucrepcrBa o6pasonannfl u HayKr4 Pocczficrcofi

[uccepragun <MaHzuynvpoBaHlre Hanoo6reKTaMu u rvro4uszrar\krfl
MarepHztrloB c noMolrlbro c$or<ycupoBaHHoro 3JreropoHHoro nfrKa Arrfl co3AaHprt
$yHxqraoHarrbHbrx HaHocrpyKTyp) BbrrroJrHeHa Ha ra$eape Hauo$oroHuKr4 v
Merauarepr4irrroB.

B nepLIoA IroAroroBKI4 Al4cceprarlurr covcKareJrb KonrnccapeHKo @nlunl
Slyap.qo"nq pa6oran B $e4epanrHona rocyAapcrBeHHoM aBToHoMHoM
o6pasonareJrbHoM ) rpexAeHurr Bhrcrrero o6pasonauza <Catr r-llerep6yprcrufi
HaUrroHanrurrfi l4ccJreAoBarenrcrrafi yHr4Bepcrrrer nH$opnaarlltoHHhrx rexuolornfi,
MexaHrIKkI LI orrruKl4>> MzuucrepcrBa o6pasoraHprfl u HayKpr Poccuficrofi (De4epar\vtvt,
ra$eapa HuM, Ha Aonnuocrrr rrHx(eHepa.

B 2014 r. oKoHqurl $eaeparirHoe rocyAapcrBeHHoe aBToHoMHoe
oopa3oBarerlbHoe f{pe)KAeH}re Bbrcrrero o6pasonaHzx <Caurr-flerep6yprcrnfi
HallnoHaltrurtfr LlccJreAoBaremcr<ufi yHzBepcrrner uH$oplaarlr4oHHhrx rexuororufi,
MexaHI{KLI I4 orITI4KkI> MunzcrepcrBa o6pasonauufl kr HayKr4 Poccuficrcofi Oe4ep a\u}r
ro crequzlrrbHocrr.r I vanpan teHr4ro 2 0 0 I 0 0 dlpu 6opocrp o eHLr e ) .

B 2018 r. oKonrlrrJr otrHyro acnnpaHTypy Se4epanrHoro rocyAapcrBeHHoro
aBToHoMHoro o6pasonareJlbHoro yqpenqeHvrr Bbrcrrero olpazonauut <<Caurr-
flerep6yprcr<ufi Halll4oHutrlruufr prccJreAoBareJrbcKrlfi yuunepcLrrer zusopnraqrroHHhrx
Texr{oJroruit, wexaHpIKI4 H orITuKr4> MznucrepcrBa o6pasonaHufl vr HayKu Poccr,rficrofi
Oe4epaquu, lca$eapa HI4M, ro creur{urrrbHocrr4 01.04.01 dlpz6opu pr MeroAhr
3Kc[epr.rMeHTurrrbHofi Qrasurcu>.

{zuonr o6 oKoH.raHvrkr acrrrlpaHrypn Nr 107824 4188289 ,
BbIAaH r 2018 r. $e4epa-rrrHblM rocyAapcrBeHHhrM aBToHoMHrrna o6pa3oBareJrbHbrM

f{pexAeHueM Bblclrero o6pasonaHnr gCaurr-llerep6yprcrprfi Harlr4oHurrrrnrrfi
I4ccJreAoBarenrcxufi yHnBepcprrer rauSopuarlr4oHHbrx rexuolorufi, MgxaHrrKz yl

orrrrrKLr ) MnnzcrepcrB a o 6pas on a ]nlzlfl pr HayKkt Poccufi cr<o fi O eaep a\w.
Hayuuufi pyKoBoAl,rreJrb - fony6or ArerccaHAp Onerou4q, AoKTop Szszrco-

MareMarLIqecKLIX HayK, ocHoBHoe MecTo pa6orrr: Qe4epanrHoe rocyAapcrBeHHoe
aBToHoMHoe o6pasonareJrbHoe f{pexAeHr4e Bhrcrrrero o6pasorauzx <CaHlcr-
flerep6yprcrzfi HaulroHztrlruufi rlccneAoBareJrbcKlrfi yHranepcLrrer vusoprr,rarluoHHbrx
TexHoJroruit, wexauuKvr rI onrllKpr> MuuzcrepcrBa o6pasonaHvfl pr HayKr{ Pocczficrofi
@e4epaqzz, rcaSe4pa npo$eccop raQe4pu HzM.



llo uroraM p ac cMorp eHrr.fl rrpLt HJrro crEAyroqee 3aruroqeHrr e :

1. Jluqnrrfi BKJTaA coplcKareJrt 3aKJrroqaetc" B rurroqeBofi ponz [pr4 rroJryqeuvrvr
Bcex [peAcraBJreHHbrx B Aucceprar\nu pe3ynbraros. Bce 3Kcrrepr{MeHTbr npoBoAr4nr{cb
rltqHo corrcKarelenr, lz60 [pr4 ero HenocpeAcrBeHHoM ]q-qraarvv. Mo4elzpoBaHvre Lr

pactlerbl TaKx(e npoBoAl4rlllcb JrI{tIHo col{cKareneM. Concrarelr 11pprHprMztrl yracrye B
BbIABUX(eHpII4 rLIftOTe3, TTOCTaHOBKe 3aAarr, [peAJraran nyru Lrx AocrrDKeHprjr, aKTT4BHO
o6cyN4an noJD IeHHbIe pe3ynbraTbr, r4HTeplperlrpoBztrr H o6pa6aruBarr AaHHbre.

2. {ocrorepHocrb Ha}^{HbIx Aocrraxenzfi cor4cKareJr-rr o6ecneqzBaerc-rr
ropperrHofi rrocraHoBtcofi saAaq, MHoroKpaTHhrM npoBeAeHLreM 3Kcnepr4MeHToB c
BOCTpOI{3BOAZMbIMLI pe3ynbrata.]fitrrd, rrprrMeHeHLreM cOBpeMeHHbrX CpeACTB r4 MeTOAOB
ALIaIHOCTLIKLI HaHOCTpyICryp, a TaK)Ke XOpOlrr4M COOTBeTCTBLTeM 'pe3ynbTaToB
III4CJTeHHO|O MOAenI4pOBaHpIfl Lr 3KCnepllMeHTzlrrbHbrx AaHHbrx. Pesylrrarrr pa6orrr
6mttu npeAcTaBJIeHbI Ha 13 rcoHQepeuqunx, B ToM qkrcJre 14 Me)KAyHapoAHhrx.

3. Honzsua kr rrpaKTrlqecKiur
3arur0qaeTcr B ToM. qro:

pe3yJrbTaToB prccJreAoBaHkrfl3HAqI,IMOCTb

o Buepsble 3KcnepLIMeHTaJrbHo noKa3aua Bo3Mo)KHocrb rronxBarbrBarb Ha ocTprre
MlrKpoMaHllryJltropa, [epeHocLrrb r4 KoHTponr4pyeMo c6pacrrnarb oAlrHorrHbre
HaHopa3MepHble o6lerru rtoA 4eficrnueu c$orycupoBaHHol-o 3JreKTpoHHoro
[yrlKa.
flocrpoeua $zsuvecrcax MoAeJrb rrpoqecca MaHr4rryJrLrpoBalnfl oALrHoqHbrMr4
uaHoo6reKTaMr{ uoA AeficrBr4eM gneKTpoHHoro ry/rrKa.
Buepnrte c noMolr{bro MeroAa rrpeqn3rroHHoro MaHr4nynzrpoBaukrfl rroA
4eficrnuena cQor<yclIpoBaHHoro oneKrpoHHoro rf{Ka co3AaHbr SyurquoHaJrbHbre
HaHocrpylcTypbl, [peAcraBJrrroque co6ofi HaHopa3MepHrre aHTeHHbr.
llpe4crauennufi cor4cKareJreM B pa6ore MeTOA MaHr4rryJrurpoBaHr4rr
oAI4HoqHbIMI4 HaHoooler<ranarr Mol(er naircu npaKTrrqecKoe rrpr4MeHeHlre rrpr4
uccJreAoBalJli,rr csoficrs OATIHoqHBIX HaHopa3MepHbrx o6lerron, a TaK )Ke rrpr4
co3AaHlrr4 syHrcquoHaJrbHhrx HauocrpyKTyp v ycrpoficrn, ocHoBaHHbrx Ha
oAlrHorrHbrx uaHoo6beKTax n c6oprcax Lr3 Hrfx.
flpe4loxeH sonufi cuoco6 co31anr4a cneqvzrJrkr3lrpoBaHHbrx 3oHAoB Nrfl
crauzpytorqefi soHAorofi MrlKpocKorruu c oArtHorrHbrMr4 nauoo6teKTaMr4 Ha
ocTplre.
flpe4roxeuu MexaHH3Mhr SopnrupoBaHkrfl. HaHocrpyKTyp Ha rroBepxHocrpr
uouno-o6MeHHoro creKJra, Harpzfi-clrJll4KarHoro cTeKIIa, KBaprleBoro creKlra u
olccz4uofi IJIeHKLI KpeMHI4rI uoA AeficrBueM csor<yczpoBaHHoro 3nercrpoHHoro
ryqKa
Bueprue gKcrIepI4MeHTzIrrbHo IroKa3aHa Bo3Mo)KHocrb co3AaH:afl HaHocrpyKTyp
Ha noBepxHocTLI proHuo-o6MeHHoro crerura, uarpzfi-cr4JrzKarHoro creKJra,
KBapIIeBoro creKJra v or<cu4uofi rrJreHKrr KpeMHkr.fl rroA 4eficrnueu
cSorcycupoBaHHoro SnerflpoHHolo ryrrrKa. flpe4noNenurrfi MeroA
Qopl,rnpoBannfl HaHocrpyKTyp Ha uo{epxHocrrr ArrgneKTprrqecKux Marepr4zuroB
Moxer IJatrIIu rIpLIMeHeHr4e npu co3AaHilrr pa3nkrqHbrx ycrpoficrB Ha zx ocriose.



4. I{eHHocrr HarrHbrx pa6or cor4cKareJur 3aKrrroqaercfl rrpe)KAe Ecero B ToM,
rITo rIpeAcraBJIeHHbIe MeroAbI MaHr4rrynlrpoBaHrlrr HaHoo6rexrauz u nro4r,rSvtna\vpr
AkI3neKTpI4rIecKLrx MareplrzuroB o6naAaror rrrkrpoKr{Mrr Bo3Mo)r(HocrrMrr B o6racrz
pelrreHkI.fl 3aAaq no co3AaHrrro $yn*q"oHarrbHbrx HaHocrpyKTyp. lly6lzraqzu
colIcKareJr-a AeMoHcrpl4pyroT BbrcoKyro noprpe6oBaHHocrb AaHHbrx MeroAoB nplr
npoBeAeHI4Il pa3JrrIrIHbIx r4ccJreAoBanuit B o6nacrsx Hauo$oroHvrKv\ aon4onofi
Mt4KpocKorrvrv\ HaHoMexaHuKr,r, MarepuanoBeAeHu.rr. llpe4craBJreHHbre cor4cKareJreM
MeroAhI orl(pblBaror HoBbIe Bo3Mo)KHocrrr AJrr co3Aanrvfl npz6opon, ocHoBaHHbrx Ha
HaHOpa3MepHbIX CTpyKTypaX, B TO BpeMr KaK V3yrreHrre [poqeccoB, ne)Karrlnx B ocHoBe
AAHHbIX METOAOB TIO3BOJI-'ICT UX PA3BrIBATb I4 COBEPICHCTBOBATb.

flucceprallu-l coorBercrByer uayrnofi cnequanbHocrr.r: 01.04.01 <llpu6oprr H
MeroAbI 3KcrIepLIMeHTzlrIbHofi $uszrcr.rD, a raKr(e rpe6onaHvrflv- ycTaHoBneHHbrM n. 74
flonoxeHu-s o rlpkIcpKAelakrkr )rqeHbrx creueHefi, yrBep)KAeHHoro llocrauoureHrreM
flparzrenbcrBa P@ Ns 842 or 24.09.2013 r. (pea. or 28.08.2017).

5. llolHora I,I3JIolKeHLIx uarepuzlJroB Ar4cceprarlr4rr B pa6orax, ouy6nur<oBaHHbrx
COVCKATCJIEM.

Ocuonuoe coAep)I(aHne ilprccepraunu ony6nraroBaHo s 27 rre'rarHbrx rpyAax) vr3

HIlx 14 rry6rrur<aqzfi B vallanvax, perleH3upyeMbrx Web of Science vilv Scopus, 3
crurbkr B )KypHzlrlax, BXoAtUILIx B nepeueHr- pocczficxr4x perleH3r{pyeMbrx }KypHzuroB
BAK, 1 nareHr ua uao6pereuue, 9 rry6nvraqzfi B LrHbrx v34ranvrflx. Marepuanu
ALrccepraIIpII4 LI3JrolI(eHbr B pa6orax coucKaTeJrfl [1-18]. B pa6orax ll,16,17l
ilnccepraHToM [peAcraBneH vr orrr4caH MeroA MaHr4[ynprpoBaHr4r oArtHorrHhrMr4
uaHoo6leKTaMLI noA AeficTBLIeM c$oryczpoBaHHoro 3nercrpoHHoro rfrKa. B 4aHuux
pa6orax raKlKe paccMarpllBaerc.rr MoAenb rrpouecca [epeMerqelprfl HaHoqacrLrrlbr rroA
AeficrrueM ckIJI LI 3ap.aAoB, Bo3HrrKzlroulux uoA AeficrBrreM gJreKTpoHHoro nyma. B
papore 12] npeAcraBJreH o6sop cyqecrByroqLrx MeroAoB MaHkrrrynvrpoBalkrfl
oTAeJrbHbIMt4 HanoooreKTaMl4, peiurr{3yeMbrx B grercrpoHHhrx MkrKpocKorrax. Taxx<e
paccMarpllBarorc-fl czJrbl, BJrr4rrroulLte Ha rrpoqecc MaHr4rrynurpoBanvfl. B pa6orax [3-8,
l2-l4l npeAcraBJreHhl npLIMepbI npuMeHeHu.fl MeroAa rrperlr43r{oHHoro
MaHrrlynhpoBaHLrfl oAnHoqHbrMLr HaHorracrurlaMrr Nrfl. co3AaHr{Jr $yHr<qraoHaJrbHbrx
HaHocrpyKryp. B pa6orax 13,4,6,12,131 c roMorrlbro paspa6oraHHoro MeroAa
MaHnrlynkrpoBalF'I/,fl 6rnpr co3AaHhr crpycryprr Nm rpoBeAeHzr uccneAoBarruit B

oltacru uauo$oroHLtKl4, n pa6orax [5,7] c noMorrlbro MeroAa MaHurrynkrpoBaHnfl 6stru
co3AaHbI creqrlzlrll43l4poBaHHrre $ynrUploHzrrrbHbre 3oHAbr AJr-n cKaHrapyrorUefi sou4oeofi
MLIKpocKorILII4, a B pa6orax [8,14] c l4croJrb3oBaHueM MeroAa MaHlrnynr4poBaHva
ocyqecrBlrflracb rcaln6ponKa HaHoMexaHruecKoro ceHcopa Maccbr. Pa6orrr [9-11,15]
rlocBtllleHbl co3AaHLIro HaHOCTpyrCryp Ha [OBepxHocrkr AusneKTptrrrecKprx Marepv€trroB.
B pa6orax [9, I 1, 1 5 ] paccMarp vBaercr MeroA co3AaHurr MeraJurkrqecKr4x HaHocrpyKTyp
Ha uoBepxHocrll uarpnfi-cr4Jrr4KarHoro creKrra, s pa6ore [10] npoaeMoHcrpkrpoBaHo

SoprraupoBalane MerzulrllqecKrrx HaHoocrpoBKoB pa3nlrrrHofi Qopurr Ha rroBepxHocrr{
zoHno-o6MeHHoro creKIIa. fly6nrucaqzr [18] npeAcraBJrrer co6ofi nareHr Ha
raso6pereuze, 3arurroqalorueec.tt B cnoco6e non) reHnr MerarrnvqecKr4x rrJreHoK
s aAaHHofi Soprvlbr Ha rIoB epxHocrrl AlroJreKTprirrrecKu x Marepr4arro B .



5.1. HayvHrre v3ranvrfl, BxoA.luve B MexAyHapoAHbre pe$eparzBHbre 6asrr
AaHHbrx v clrcTeMbr rIr4TI4poBaHLrfl

1. Denisyuk A.I., Komissarenko F.E., Mukhin LS. Electrostatic pick-and-place
micro/nanomanipulation under the electron beam ll Microelectronic Engineering

- 2014,YoI. I2l, pp. 15-18 (0,4510,2 n.rr.)

2. Denisyuk A.I., Krasavin A.V., Komissarenko F.E., Mukhin I.S. Mechanical.
electrostatic, and electromagnetic manipulation of microobjects and nanoobjects
in electron microscopes // Advances in Imaging and Electron Physics - 2014,
Vol. 186, pp. 101-140 (2,2510,5 r.n.)

3. Sinev I.S., Iorsh I.V., Bogdanov A.A., Permyakov D.V., Komissarenko F.E.,
Mukhin I.S., Samusev A.K., Valuckas V., Kuznetsov A.L, Luk'Yanchuk B.S..
Miroshnichenko A.E., Kivshar Y. Polarization control over electric and magnetic
dipole resonances of dielectric nanoparticles on metallic films ll Laser and
Photonics Reviews 

-2016, 
Vol. 10, No. 5, pp. 799-806 (0,4610,1r.n.)

4. Sinev I.S., Bogdanov A.A., Komissarenko F.E., Frizyuk K.S., Petrov M.I.,
Mukhin I.S., Makarov S.V., Samusev A.K., Lawinenko A.V., Iorsh I.V. Chirality
Driven by Magnetic Dipole Response for Demultiplexing of Surface Waves //
Laser & Photonics Revie 2017, Vol. 11, No. 5, pp. 1700168 (0,4510,1 n.n.)

5. Makarov S.V., Sinev I.S., Milichko V.A., Komissarenko F.E., Z:uev D.A.,
ushakova E., Mukhin I.S., Yu Y.F.,SKuznetsov A.I., Belov p.A., Iorsh I.v.,
Poddubny A.N., Samusev A.K., Kivshar Y.S. Nanoscale Generation of White
Light for Ultrabroadband Nanospectroscopy // Nano Letters - 2018, Vol. 18, No.
l, pp. 535-539 (0,3/0,08 n.n.)

' 6. Polubavkina Y.S., Kryzhanovskaya N.v., Moiseev E.I., Kulagina M.M., Mukhin
I.s., Komissarenko F.E., zadtranov Y.M., Maximov M.v., Krasnok A.E.,
Bogdanov A.A., Zhukov A.E., Shelaev A.V. Improved emission outcoupling
from microdisk laser by Si nanospheres ll Journal of Physics: Conference Series

-2016,YoL.741, 
No. 1, pp. 0I2L58 (0,2910,12 r.n.)

7 . Zhtkov M.V., Sapozhnikov I.D., Golubok A.O., Chubinskiy-Nadezhdin V.I.,
Komissarenko F.E., Lukashenko S.Y. Scanning ion-conductance and atomic
force microscope with specialized sphere-shaped nanopippettes ll Journal of
Physics: Conference series - 2017, vgl. 917, No. 4, pp. 042022 (0,310,1 n.n.)

8. Lukashenko S.Y., Komissarenko F.E., Mukhin I.S., Lysak V.V., Averkiev D.A.,
Sapozhnikov I.D., Golubok A.O. Precise mass detector based on "W needle - C
nanowire" nanomechanical system ll Journal of Physics: Conference Series -2076,Yo1.741, No. 1, pp. 012207 (0,2810,12 n.rr.)

9. Komissarenko F.E., Mukhin LS., Golubok A.O., Nikonorov N.V., Prosnikov
M.A., Sidorov A.I. Effect of electron beam irradiation on thin metal films on
glass surfaces in a submicrometer scale ll Journal of Micro/ Nanolithography,
MEMS, and MOEMS - 2016, Vol. 15, No. 1, pp. 013502 (0,7510,5 n.n.)



:

lO.Komissarenko F.E., Zhukov M.V., Mukhin I.S., Golubok A.O., Sidorov A.I.
Fonnation of metallic nanostructures on the surface of ion- exchange glass by
focused electron beam ll Journal of Physics: Conference Series - 2015, Vol.
643, pp. 0l2ll3 (0,2210, I 7 n.r.)

ll.Komissarenko F.E., Zhukov M.V., Mukhin I.S., Golubok A.O., Sidorov A.I.
Formation of metallic nanoislands in the process of electron irradiation of a thin
gold film on glass ll Technical Physics - 2017, vol. 62, No. 2, pp. 334-337
(0,210,76 n.l.)

12.Bogdanov A.A., Sinev I.S., Iorsh I.V., Permyakov D.V., Komissarenko F.E.,
Mukhin I.S., Samusev A.K., Miroshnichenko A.E., Kivshar Y.S. From high-Q
magnetic dipole scattering to broadband electric field localization by silicon
nanoparticle on metal ll Conference orf Lasers and Electro-Optics, CLEb 20rc -
2016, pp. 7 7 87 646 (0,1610,07 n.n.)

13.Sinev I.S., Bogdanov A.A., Komissarenko F.E., Petrov M.I., Frizyuk K.S.,
Makarov S.V., Mukhin I.S., Samusev A.K., Lawinenko A.V., Iorsh I.V.
Demultiplexing surface waves with silicon nanoantennas // AIP Conference
Proceedings - 20l7,Yol. 1874, pp. 03003 5 (0,410,13 n.n.)

l4.Lukashenko S.Y., Komissarenko F.E., Mukhin I.S., Sapozhnikov I.D.,
Veniaminov A.V., Lisak V., Golubok A.O. Precise mass detector based on
carbon nanooscillator ll AIP Conference Proceedings - 2016, Vgl. 1748, pp.
050002 (0,29 10,1 3 n.n.)

5.2. HayrHrre vr3/Lalavrfl, BxoArrrlne B. rreperreHb poccuficrux perlemupyeMbrx
)KypHzilroB BAK :

l5.KouzccapeHKo o.3., Xyron M.B., MyxuH vr.C., fony6or A.o., Cz4opon A.vr.
@opnazpoBaHue MerafifluqecKux HaHoocrpoBKoB rrprl gneKrpoHHoM o6nyreuzu
roHrofi nJreHKI4 soJrora Ha creKrre ll )Kypual rexHlrqecrofi $usnrcer - 2017. - T.
87. - Ns 2. - C.306-309 (0,3410,25 r.n.)

16.[euuuor< A.2., KorvruccapeHKo @.3. flpeqzsuoHHoe repeMeueHlre Mr,rKpo- r4

HaHotlacrrrU rIoA nos4eficrBueM 3neKTpoHHoro nfrKa ll Haymo-Texrrurrecr<ufi
BecrHI4K r.ruSoprvraulloHHhlx TexHoJroruft, nrexauvnvrvr orrrprKr{ - 2013. - ll{b 6(88).
- C. I 18-122 (0,37510,3 r.n.)

lT.KonazccapeHKo O.3., {eunuorc A.kl. I4ccle4onaHrre e$sercra uepeMerqeHufl
HaHorIacTI4II rroA 4eficrnzeu nonefi 14 3aprAoB, co3AaBaeMbrx cSoxyczpoBaHHbrM

. 3JIeKTpoHHbrM rI] {KoM /l Hayruo-rexHz.recKufi BecrHLtK r,ru$opuarlrroHHbrx
rexHorrorzfi, uexauvrKrn orrrrrKr4 - 20t2. - J\b 5(81). - C. 120-123 (0,2510,2 il.rr.)

5.3. flylturcaguv1- Korophre npLrpaBHzBzlrorc.rr K peueH3r4pyeMbrM Ha)rqHbrM
I,I3.tIAHLI.'IM.

18.Cnoco6 nonyreHklt MerarIJIr,FrecKLrx rrreHoK saAaHHofi $opnau : rrar. 2597373
Poc. (DelepallkIt : MIIK B 05 D l/00 / llpocuuros M.A., HzxouopoB H.B.,
Cz4opor A.W., fony6or A.O., KoruuccapeHKo O.3., Myxuu LI.C;3aflBr4rerrb Lr



rlareHToo6taftarettr Caulcr-flerep6yprcxzfi HarlrroHurrrrurrfi r{ccneAoBarentcruafi
yHI4BepcI{Ter un0oprvralluoHHbrx rexuolrorzfi, MexaHHKrr vr orrrzKpr
(vuueepcprrer I4TMO). - J\b 2015116555/05 ; 3anBn. 29.04.2015 ; ory6n.
10.09.2016 , Bron. J\b 25. - 8 c. (0,37510,15 n.n.)

:

5.4. fly6nvrKar\uvr B r.rHbrx Lr3qaHkrflx

l9.Komissarenko F.E., Lukashenko S.Y. Electrostatic pick-and-place manipulation
for single nonoparticles transferllTe3rrcbr xousepeuqzz "V International
Scientific conference STRANN 2016", - 2016, pp. 102-104

2O.Komissarenko F.E., Lukashenko S.Y. Precise mass detector based on "W needle
- C nanowire> nanomechanical system ll Tesucr rcoHsepeuqura International
School and Conference "Saint-Petersburg opEN 2016", - 2016,pp. 550-55I

21.J. Polubavkina, N.V Kryzhanovskaya, E.I. Moiseev, M.M. Kulagina, I.S. Mukhin,
F.E. Komissarenko, Yu.M. zadtranov, M.V. Maximov, A.E. Krasnok, A.A.
Bogdanov, A.E. Zhukov. Improved emission outcoupling frorn microdisk laser by
Si nanospheres//Tesucu ron$epeuq4z International School and Conference
"Saint-Petersburg OPEN 2016", - 2016: pp. 448-449

22.5.Y. Lukashenko, F.E.Komissarenko, I.S. Mukhin, I.D.Sapozhnikov,
A.V.Veniaminov, A.O. Golubok. Precise mass detector based on "W needle - C
nanowire" nanomechanical system // TesucH rou$epeuqzz V International
Scientific conference STRANN 2016. - 2016. - p. 50-52.

23.Zhtkov M.V., Sidorov A.I., Golubok A.o., Komissarenko F.E.. Mukhin
I.S.Formation of metallic nanostructures on the surface of ion-exchange glass by' focused electron beam/lT*lrcbr ronsepeuqurE International School and
Conference "Saint-Petersburg OPEN 2015", - 2015, pp. 358-359

24.Mukhin I.S., Komissarenko F.E., Golubok A.O. FIB/SEM advanced
nanofabrication ll Tezucm rcon$epeuunu 4th International Scientific Conference
STRANN '14, - 2014, pp. 29-30 

,,

25.KorrazccapeHKo O.3., Myxzu I4.C. SnercrpocrarlrqecKoe MaHr4nynupoBaHlre
MLTKpO- V HaHOqaCTHTIaMU rroA Aeficrrnena 3nercpoHHoro rryxa/lT*Lrcbr
AoKJIaAoB XXV-fi Poccuficlcofi r<ou$epeHrlr4rd no 3JreKTpoHnofi MlrKpocKorrr4rr
(PK3M-2014). - VepHororroBKa. -2014. -r.2. - C.400

26.KonaerccapeHKo O.3., {euuuor A.VI. flpeqnszoHHoe repeMexreHr4e MzKpo- 14

HaHoqacrLIII rIoA sneKTpoHHbrM rrf{KoM ll Teszcrr AoK[aAoB Pocczficrofi
MonoAell(uofi rouSepeHlluLr no $zsurce Lr acrpoHoMLru "@r,rgzrA.Cll6" - 2013. -
c. 193-19s

2T.Denisyuk A.I., Komissarenko F.E., Mukhin I.S. Precise manipulation of micro-
and nanoparticles under the electron beam ll Teglrcu rou$epeuqnu 39th
International Conference on Micro and Nano Engineering (MNE -2013) - London,
2013,pp.322



{uc c epraqua <MaHlrlynvpoB alue uarioo 6rercraMrr r,r u o4zSr,rKarlu-rr M arepuarro B

c noMolrlbro cQorycLIpoBaHHoro 3neKTponHoro ryrrKa AJr.rr co3Aauua Syur<rltroHarrbHhrx
HaHocrpyKryp) KonauccapeHKo Or.uunna 34yap4onvqa coorBercrByer rpe6onauzxu
u. 9 flonoxeHllt o rpucpKAenvrv freHbrx c eneuefi, yrBepxAeHHoro llocrauoureHrreM
flparzrerbcrBa P(D J\b 842 or 24.09.2013 r. (pea. or 28.08.2017) r4 rryHKraM 1,8
llacuopra creIII4zIrIbHocrI4 BAK no cuequarrBHocrkr 01.04.01 llpn6oprr z MeroAbr
3KcrreprrMeHTzlJrbHofi $zsurn.

[uccepraryux peKoMeHAyercr K 3arrlure Ha cor4cKaHr4e yueHofi crerreHr.r
KaHl.vrl.ura Qz:uxo-MareMarLIrIecKHX HayK ro crequaJrbHocTr{ 01.04.01 dlpra6opbr Lr

MeroAbr 3Kcrrepr4MeHTztrrbHofr Qu:ur<n>.

3aKruo'{eHze noAroToBJIeHo Ha 3ace1ala:rrlr rca$e4pu Hauo$oroHrrKri
MerauarepkrurrroB.

flpzcyrcrBoBzuro lna3ace1aHvu e*.

Pyr<osolnreJrb no EIII,'.fl

Eeron II.A.
(aorroP nayr; npoQeccop,
3as IIlufi KaoeApofi n Merauarepualor)

, 3axruoqeHr4e yrBep)KAeHo
KOMI4CCLII4.

Ha 3aceAalruv rocyAapcrseHHofi 3K3aMeHauraouuofi

flpe4ce4arers f3K
-fruraH B.E.

(4orrop (pn:r,rxo-uareMaTr{lrecK[x nayrc, npo$eccop)



O'l|':,.'l l.;'':'i:,J-fE
c lir11,:a{: :' , iH!,i[41.4

C.jF . -|',D/ITETA
y'i 'ru,(l


