SAKVIIOYEHUE JUCCEPTALHMOHHOI'O COBETA
24.1.029.01 (/1002.034.01) HA BA3E ®EJJEPAJIBHOI'O I'OCYJAPCTBEHHOI'O
BIO/UKETHOI'O YYPEKJIEHUA HAYKU UHCTUTYT AHAJIMTUYECKOI'O
MMPUEOPOCTPOEHUSI POCCUMCKOM AKAJTEMUU HAYK (MAII PAH),
I'. CAHKT-IIETEPBYPT
10 TUCCEPTAIIUU HA COMCKAHUE YUEHOU CTEIIEHU KAHUJIATA
HAVK

ATTCCTAIMOHHOC ACIIO0 No

pemenne [ucceprammonHoro coera ot «11» anpens 2025 r. Ne 6

o npucyxaenun Jlykamenko CranucnaBy lOpbeBuuy, rpaxnanuny Poccuiickoin
denepanuy, yueHOM cTeneH KaHauaaTa (GU3NKo-MaTeMaTHYeCKUX HayK.

Huccepranusa «OcobeHHocTu ucnoyib3oBaHuss C3M-30HI0B B HAHOAMATHOCTHKE)
no cneuranbHocTH 1.3.2 — IIpubopbl 1 METOIbI SIKCIEPUMEHTANILHON (U3UKHU MPUHSITA K
sammuTe 17.01.2025 1, mporokon Ne 1, muccepranmonHbiM coBetoM 24.1.029.01
(J1002.034.01) na 6aze DenepalbHOTO TOCYJAPCTBEHHOT'O OFOHKETHOTO YUPEKICHHUS
Hayku WHcTuTyTa aHanmutudeckoro mnpubopoctpoeHuss Poccuiickoil akagemMuu Hayk
(MAII PAH), 198095, Cankr-IletepOypr, yn. UBana Yepnsix, n.31-33, aut. A, npukas
ot 02.11.2012 Ne 714/nk.

Couckarens: Jlykamenko Cranucnas IOpbeBny, 1991 roma poxnenus, B 2014 r.
OKOHYWIT Yuusepcurer HUTMO o HAaIpPABJICHUIO MOATOTOBKH 200100
«IIpubopoctpoenue». Humiom maructpa ¢ ommuueM Ne 107824 0105724, Bwiman
30.06.2014.

Jlykamenko CranucnaB IOpwseBuu oOyuancs B acnupantype ¢ 01.09.2014 mo
31.08.2018 B YauBepcurere M'TMO no nanpasienuto noarotoBku 05.11.01 IlpuGopsr u
METO/bl U3MEpEHUs (110 BUAAM U3MEPEHMUI).

C 2015 rona mo Hacrosimee Bpems Jlykamenko Cranucnas HOpbeBuu pabortaer
MJIQIIUM  Hay4YHbIM COTPYAHMKOM B Jabopatopun CKaHUpYIOIIEH 30HA0BOMN
mukpockonuu u Crektpockonuu MHcTHTYyTa aHanmutudeckoro mpubopoctpoenust PAH
(MAIT PAH).

Huccepranusa BeinonneHa B MAIT PAH.

Hayunblii pykoBoautenb: ['onybox Aunekcanap OmneroBud, AOKTOp (HHU3UKO-
MaTeMaTHYECKUX HAyK, B HACTOSAIIEE BpEeMs IJIaBHbIA HayYHbIM COTPYIAHUK, 3aBE YOI
naboparopueit CkaHUpyroleld 30HI0BOM MHUKPOCKONUHU U cHeKkTpockonuu MHcTHTyTa
aHanuTu4yeckoro npudopoctpoenuss PAH.

O¢duunanbHbie ONMOHEHTHI:

CrnuBak FOnust MuxaiiioBHa, TOKTOp TEXHMUYECKUX HAyK, JOLUEHT Kadenpsl Mukpo- u
Ha"oanekTpoHuku CIIGIDOTY «JI9TU» mpencraBuina Ha AuccepTanuio U aBTopedepar
MOJIOKUTENbHBINH 0T3bIB, B KOTOPOM COJIEpPKATCS CIEAYIOIINE 3aMEUaHuUs:

1) 13 TekcTa quccepTaliii OCTaeTCsl HESICHBIM BO3MOKHO JIM IPUMEHEHUE PE30HAHCHOTO
JIETEKTOpa Macchl HA OCHOBE BBHICOKOACIIEKTHOT'O 30HAOBOI0 JaTYUKA C HAHOJOBYIIKAMU
JUISL  OTIPENCJICHUsT MAacChl JKMBBIX OOBEKTOB B JKMIKOCTH. Hackoinbko mnpu 3TOM
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COXpaHUTCS JMANa30H, B KOTOPOM MOKHO JOCTOBEPHO OMNPEACIUTh MacCy TaKUX
00bekTOB? ECTh M OrpaHudeHus 10 3HaYeHUSIM pH UK BSI3KOCTH TaKUX JKHIKOCTEH?

2) IlpoBoaunuch JId OILIEHKA TOrO, HACKOJIBKO TMPOYHO 3aKPEIUIeH YTIEepPOIHbIN
HAaHOBUCKEP Ha ocTpHe BoJibPpamoBoro 30HAa? CKOJIBKO «aKTOB B3BEIIMBAHUS» MOXKHO
npoBecTu? Kak BiuseT BHEIIHSSA cpeia Ha CPOK CIIYKOBI TAKOTO 30HAOBOTO JaTYUKa?

3) MHTepecHa BO3MOXKHOCTh MPUMEHEHHUS TaK Ha3bIBAEMOI'0 «IHUK-d(P(deKTa» B METOJe
CKM nna ompeneneHHs] JIOKaJbHOM JKECTKOCTH MSTKAX OOpaslloB B JKUJIKOCTH, HO
OCTaeTCsl HESICHBIM JHAIa30H BO3MOXHBIX M3MEPSIEMBIX JKECTKOCTEH TaKMX OOBEKTOB M
JIOKAJIbHOCTH METO/IA.

4) B HECKOJIbKO HEMPUBBIYHOM BHUJE IMpeACTaBieHA IeJdb padoThl, a TOYHEE HX
chopMyIUpPOBAHO YETHIpE IJs JAHHOTO HccienoBanus. Ha moi B3rsa, Obuio Obl
MOJIE3HO, €CNI OBbl TUCCEPTAHT CMOT OBl BBIJCIHTH KPaTKO TJIABHYIO, OOBEIUHSIONIYIO
OoJee 4acTHBIC 3a7a4H, OOIIYIO I1eITh.

5) B Tekcre aMmccepranMu M aBTopedepare MNPHUCYTCTBYIOT HE3HAYUTENIbHbIE
rpaMMaTHYCCKHUE OITMOKU U OTICYATKH.

HynaeBckuii Muxaun CepreeBud, KaHAMAAT (PU3NKO-MATEMATHUYECKUX HAYK, CTapIIUN
Hay4yHbI coTpyaHuk maboparopun Ontukun mnoBepxHoctd @OI'BYH «Dusuko-
TexHudecknii MHCTHTYT uMeHn A.®D.Modhde PAH» mpencraBun Ha auccepTaiyio u
aBTOpedepaT MOJIOKUTEeNbHbI 0T3bIB, B KOTOPOM COJIEPKATCS CIEAYIOLINE 3aMEUaHHsL:

1) B rnmaBe 2 aBTOp [OCTaTOYHO MOAPOOHO UCCIENYyEeT MPUYMHBI BO3HHUKHOBEHHS
Mapa3uTHBIX JaTepajbHBIX KOJEOAHMM 30HAa U MIPUBOJIUT YOEIUTEIbHBIE PEKOMEHIAIIUU
M0 YMEHBIICHUIO 3TUX Kojebanui. [lomararo, aBrop mMor Obl mpogeMoHCTpupoBaTh C3M-
U300pakKeHUs, TOJYYEHHbIE HEONTUMAJIbHBIMU 30HJIaMH, B KOTOPBIX HCCIIEIyEeMbIe
OOBEKThI «HCKaXEHBI BJOJb HAIpaBleHWs KoyieOaHwi». DOTo Obl  HATJSAIHO
MPOJEMOHCTPUPOBATIO HETaTUBHYIO POJIb JATEPalbHBIX KoJeOaHuii B (HOpMHpPOBaAaHUU
C3M-u3o00paxxeHus.

2) B rnaBe 2 aBTOp ONpeAeNseT XapaKTEepHble BpPEMEHA 3aTyXaHUs Mapa3UuTHBIX
Kosie0aHui, BOSHUKAIONIUX B PEKUME «XOIIMUHTY. J[aHHBIE KOJIeOaHUsI BOSHHUKAIOT MPHU
PE3KUX JBIDKCHMSIX 30HJA BBEPX-BHU3. BO3MOXXHO JM Kak-TO B PEXKHUME XOIIMHHT
MOAU(UIIUPOBATH AITOPUTM JBUKEHHUS 30HAAQ YTOOBI CAENATh €ro 0ojee «IUIaBHBIM» U
u30exaTh TAKUM 00pa30M BOSHUKHOBEHUS MApPa3UTHBIX KoyieOaHui 30H1a?

3) B riaBe 3 aBTOp 0OBSACHSET CUIIBHBIN CABUT PE30HAHCHOM YaCTOTHI HAHOBUCKEPOB MPHU
nepexoJie OT BaKyyMHBIX YCIOBHHW K KOMHATHOW aTMocdepe B paMKax MOJETu
CBA3aHHBIX oclIATOpoB. Ha pucynke 53 npusenen pacuer AUX B Mo/I€nH CBSI3aHHBIX
OCIIWJUIATOPOB C pa3HbIMU KoHcTaHTamu cBs3u (0.1, 4, 13). IIpu ogHOM M3 3HAUYEHMI
KOHCTAaHTBhl CBA3M BO3HHMKAET PE30HAHCHBIM MUK Ha vactore 5.5 MIm, urto xopoiio
COTJIacyeTCsl C JKCMEepUMEHTOM. [Ipum 3TOM Takke BO3HUKAET JOCTATOYHO CHJIbHBIN
HU3KOYaCTOTHBI pe30HaHC Ha 4yactoTe okojo 1.6 MI'u. Bompoc — ynaBamocws nn
AKCIIEPUMEHTAIEHO HAOII0IaTh ATOT HU3KOYACTOTHBIN pe30oHaHC?

4) B rnaBe 3 aBTop yOEIWUTENHbHO JAEMOHCTPUPYET BO3MOXHOCTH CO3JaHUS
YyBCTBUTEJIBHOIO CEHCOpa Macchl Ha 0a3e yriiepogHOro HaHoBHckepa. OnHako, s
U3MEpPEHUST MACChl HEOOXOAMMO UCIOJIb30BATh CKAHUPYIOIINN AIEKTPOHHBIM MUKPOCKOTI,
YTO MOXXET 3aTPYIHSATh MPUMEHEHHE TaKHX CEHCOPOB. MOXXHO JIM KaK-TO YMPOCTUTH
U3MEPEHUE PE30HAHCHOW YacTOThl HAHOBHMCKEpA, HANpUMEp, C MOMOIIBI) €MKOCTHOTO
METOJIa JETEKTUPOBAHUS KoyieOaHWi. ABTOPY CTOMT TIPOKOMMEHTHPOBATH TaKYIO
BO3MOKHOCTH/HEBO3MOKHOCTb.
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5) K coxanenuto, TEeKCT AUCCEPTAIIMU COACPXKUT pAn omneyaTok. Hampumep: ctp. 40
aunHee ciaoBo «MeToawl» mocie «(CKM, takxe uzBectHbll kak CMUII naun SICM)y -
ctp.49 Bmecto puc.l mommkHo ObITh puc.31 - B popmyne (3) mist noteHuuana Jlennapaa-
JI>xoHCca HeOoMbIIas OMMOKa — OJWH M3 CTENEHHBIX MOKa3aTeslel JOHKEeH OBITh 6. - Ha
ctp. 29 ommbouHas Hymepauus dopmynbl s JHBL Jebas — BMecto (18) momkHO
ObITh (3) - B Ha3BaHWU TaOIUILI 1 GUTYpUpPYET «pe30HAHCHAs YacToTa mydka». [Ipo
Kakol mydok uaAeTt peub? Taxxe ecTb obmiee 3amedanne K O(QOPMIICHUIO PUCYHKOB -
OueHb MaJIeHbKHE pa3Mepsl (P Ha IIKalaX U MOAMKUCH LIKaJ IrpaduKoB.

Bengymas oprammzamus — MIY HWmenn M.B. JlomoHOcOBa B CBOEM
I0JIOKUTETbHOM 3aKJIOYEHHH, YTBEPKICHHOM mnpopekropom MIY umenn M.B.
JlomoHOCOBa, mpodeccopoM, AOKTOPOM (PHU3UKO-MATEMaTHUECKUX HayK DeassHUHBIM
AHapeeM  AHATOJIbEBMYEM, IOANMCAHHOM  XOXJOBBIM  AnekceeM PemoBuuewm,
akagemMukoM PAH, nokropoM ¢u3nKo-MaTeMaTHYeCKUX HayK, 3aBelyHOUIUM Kadeapoi
buzuku noaumepos u kpuctamioB MI'Y umenu M.B. JlomoHocoBa u SImunckum Uropem
BnanumupoBudem, TOKTOpOM (pHU3HKO-MaTeMaTHYECKUX HayK, ImpodeccopoM Kadeapsl
¢u3uku mnonuMepoB u kpuctauioB MI'Y ummenn M.B. JlomoHOcoBa ykaszana, 4ToO
mucceprauus Jlykamenko C.}O. cooTBeTcTBYeT BceM TpeOOBaHUSAM, MPEAbSBISIEMBbIM K
JUCCEpTalnsM Ha COMCKAaHME YYEHOM CTENEeHM KaHAWJaTa HayK, a COHCKaTelb
3aCiIy’KMBaeT NPUCYKICHUS YYEHOU CTENeHU KaHauaaTra GU3nKo-MaTeMaTHYeCKUX HayK
10 CHENUaIbHOCTH 1.3.2, 1 OTMETHIIA CIIETYIOIINE 3aMEYaHuUs:

1. Bo BTOpO#i Ii1aBe MpOBEACHO MOJEIMPOBAHME JIATEPATIbHBIX KOJIEOAHUM, BIUSIOLINX
Ha pa3Mmep MATHa KoHTakTa B tapping moae C3M u xonmuur mone CKM, ogHako He
NPUBEACHO HUKAKUX JAHHBIX 00 SKCIEPUMEHTANbHBIX MOATBEPKACHUIX. XOTEI0Ch ObI
3HATh, MPOBOMIIUCH JIU SKCIIEPUMEHTHI B 3TOM 00J1aCTH.

2. B tpeTbeii rinaBe uccae10BaINCh CIOXKHbBIE KOJIEOaHNU OMHOYHBIX BUCKEPOB, a TAKXKe
KapKaCHBIX CTPYKTYp Ha OCHOBE BHCKEPOB CIIOKHOW (pOpMbI, HApUMep, UMEromux [ -
o0pasHyto popmy. XoTesnoch Obl BBIICHUTh MOTUBAIMIO ATUX HCCIEAOBAaHUIN, U MOTYT JIU
TaKHe CIOXKHBIE KoJieOaHus HaTh mpuMeHeHue B oomactu C3M.

3. B dopmyne nns TemnoBbIX WIYMOB TyHHeNIbHOro mepexona (ctp.15, ¢opmyna 1)
IIPOITYLIEH YMCIOBOW MHOKHUTEND 4.

4. B nuccepranuu chopMyJIMpOBaHO YTBEPKJIECHUE, YTO HA MPAKTUKE YPOBEHb IIYMOB B
TOKE TYHHEJIbHOTO MHMKPOCKONa B OCHOBHOM OOYCIIOBJIEH CIYYalHBIMU W3MEHEHHUSIMHU
3a30pa MEXIy 30HJIOM M 00pa3lioM, BbI3BAaHHBIMH MEXaHHYECKUMH, TEIUIOBHIMU U
aKyCTMYECKMMH IIyMaMU. B MOJIHON Mepe ¢ 3TUM yTBEPKIAEHUEM COTJIACUTHCS HEJb3S.
[TpaBUJIBHO CKOHCTPYHMPOBAHHBIM TYHHEJBHBIH MHUKPOCKON pabOTaeT Ha ypOBHE
dbyHIaMEeHTaJIbHBIX IIIYMOB, YIIOMSIHYTBIX aBTOPOM JUCCEPTALIUU.

Couckarenr umeer 28 (ABaamatbh BOCEMb) OIMYOJMKOBAHHBIX  PaboT,
uHaekcupyeMbix B 6azax SCOPUS u Web of Science, u3 HuUX mo TemMe auccepTanuu
16 (mectHaauats), B T.4. u3 [lepeunss BAK 16 (mectHanuats).

K mnaubonee 3HauuTeNbHBIM paboTaM, OTPAXKAIOIIUM OCHOBHOE COJICpKAHHE
qucceprauuu, oOTHocarca 11 (oguHHaAmaTh) MyONMKalMii, OMyOJMKOBAHHBIX B
XKypHanax, cocroamux B [lepeune BAK:



1. Lukashenko, S. Yu., Gorbenko, O. M., Zhukov, M. V., Pichakhchi, S. V.,
Sapozhnikov, I. D., Felshtyn, M. L., Golubok, A. O. Behavioral features of the
approach curve of a scanning ion-conductance microscope // J. Surf. Investig.: X-ray,
Synchrotron. - 2023. - V. 17. - N 3. - P. 585591 DOI:
10.1134/S1027451023030112

2. Lukashenko, S. Yu., Lysak, V. V., Sapozhnikov, I. D., Mukhin, I. S., Golubok, A. O.
Study of micro- and nanomechanical oscillators based on crystaline W and
amorphous C whiskers // AIP Conf. Proc. — 2015. — V. 643. — Ne 1. — P. 012114. DOI:
10.1063/1.4932765

3. Lukashenko, S. Y., Golubok, A. O., Komissarenko, F. E., Mukhin, 1. S,
Sapozhnikov, |. D., Veniaminov, A. V., Lisak, V. Precise mass detector based on
carbon nanooscillator // AIP Conf. Proc. — 2016. — V. 1748. — P. 050002. DOI:
10.1063/1.4954374

4. Zhukov, M. V., Lukashenko, S. Yu., Sapozhnikov, I. D., Golubok, A. O.,
Chubinskiy-Nadezhdin, V. I., Komissarenko, F. E. Scanning ion-conductance and
atomic force microscope with specialized sphere-shaped nanopipettes // J. Phys.: Conf.
Ser.—2017.-V.917. — Ne 4. — P. 042022. DOI: 10.1088/1742-6596/917/4/042022

5. Lukashenko, S. Y., Golubok, A. O., Mukhin, I. S., Veniaminov, A. V., Sapozhnikov,
l. D., Lysak, V. V. Q-factor study of nanomechanical system "metal tip - carbon
nanowhisker" at low and ambient pressure // Phys. Status Solidi (A). — 2016. — V. 213.
—Ne 9. — P. 2375-2379. DOI: 10.1002/pssa.201600199

6. Zhukov, M. V., Lukashenko, S. Yu., Sapozhnikov, I. D., Felshtyn, M. L., Gorbenko,
O. M., Golubok, A. O. Scanning ion-conductance microscope with modulation of the
sample position along the Z-coordinate and separate Z-axial and lateral (X, Y)
scanning // J. Phys.: Conf. Ser. — 2021. — V. 2086. — Ne 1. — P. 012074. DOI:
10.1088/1742-6596/2086/1/012074

7. Lukashenko, S. Yu., Mukhin, I. S, Komissarenko, F. E., Gorbenko, O. M.,
Sapozhnikov, I. D., Felshtyn, M. L., Golubok, A. O. Resonant mass detector based on
carbon nanowhiskers with traps for nanoobjects weighing // Phys. Status Solidi (A). —
2018. - V. 215. — Ne 21. — P. 1800046. DOI: 10.1002/pssa.201800046

8. Lukashenko, S., Mukhin, 1., Gorbenko, O., Larionenko, G., Sapozhnikov, 1.,
Felshtyn, M., Golubok, A. Visuaization of complex oscillations of carbon
nanowhiskers in SEM // AIP Conf. Proc. — 2019. — V. 2064. — P. 020002. DOI:
10.1063/1.5089875

9. Lukashenko, S. Yu., Gorbenko, O. M., Sapozhnikov, |. D., Zhukov, M. V., Felshtyn,
M. L., Pichakhchi, S. V., Golubok, A. O. On the spatial resolution of a piezoresonance
probe sensor with a tungsten needle // J. Surf. Investig.: X-ray, Synchrotron. — 2023. —
V.17.— Ne 3. — P. 578-585. DOI: 10.1134/S1027451023030100

10. KykoB M. B., Jlykamenko C. 0., CanoxuuxkoB U. NI., @enpmtein M. JI.,
['opbenko O. M., Iuuaxun C. B., T'omy6ox A. O. MHOTOMOIOBBIN CKaHUPYIOUTUI
MUKPOCKOII HNOHHOU MMpoOBOAUMOCTH C CUCTEMOU NbC30UHCPIHAJIBHOTI'O IICPCMCIICHUA
// Hayanoe npubopoctpoenue. — 2022. — V. 32. — No 4. — P. 68-87.

11. XKykxos, M. B., T'opbenko, O. M., Jlykamenko, C. FO., Canoxunuxos, 1. .,
@®enpiiteia, M. JI., IMuuaxuu, C. B., Tonybok, A. O. BausHue moBepXHOCTHOTO
3apsiia Ha MOHHYIO MPOBOJAMMOCTH AJIEKTposinTa B HaHoKkaHane // @TT. — 2023. — T.

65. — Ne 12. — C. 2208-2211. DOI: 10.21883/FTT.2023.12.56535.426

4


https://iairas.ru/mag/2022/abst4.php#abst7
https://iairas.ru/mag/2022/abst4.php#abst7

Ha aBTopedepar nuccepranuu nocTynuin cjaeAyomue oT3bIBbI:

1) Ot nokropa (HU3HKO-MAaTEMAaTHYCCKUX HAYK, MOIICHTA, WieHa KOPPECIOHICHTA
PAH, nmupexropa Beicmield IIKOJBI  TEOPETUYECKOM  MEXAaHUKHM U

MaTeMaTH4ecKoi (1076370978 ®du3NKO-MEXaHNIECKOTO MHCTUTYTA,
denepanbHOTO  TOCYIapCTBEHHOTO  aBTOHOMHOTO  0Opa3oBaTEbHOTO
YUpEXKICHUS BBICIIIETO oOpa3oBaHus Cankr-IlerepOyprckoro

nonuTexHuueckoro ynuepcurera Ilerpa Bemuxoro (r. Cankr-IletepOypr)
Kpusnosa Autona-Upxu MupocnaBoBuya:

3ameyaHusi K JUCCEpPTALlUU HOCIT PEKOMEHJATeNbHBIN XapakTep. XOTeIoCh Obl
BUJICTh OoJiee JeTaIbHOE OOCYXKIEHHE JOJITOCPOYHOM CTAOMIBHOCTH KoJIeOaHUMU
MIPU MHOTOKPATHOM MCITOJIb30BaHUM 30HJOB, a TAKXKE PACCMOTPETh BO3MOXHOCTD
MUHHUATIOPU3AlMA 30HJIOBBIX CHCTEM [IJII MAacCOBOTO MapaJlIeIbHOTO aHaIu3a
HaHodacTuIll. OHAKO 3TH BOIPOCHI CKOpEe PACIIMPSIOT MEPCIEKTUBBI Oy IYIITNX
WCCIICIOBAaHUN W HE CHIDKAIOT 3HAYMMOCTH YK€ JIOCTUTHYTBHIX aBTOPOM
pE3yIbTaTOB.

2) Ot noxTopa GHU3MKO-MaTeMaTHYECKHX HAyK, TJIABHOTO HAYYHOTO COTPYIHUKA,
npodpeccopa  kadeapsl Du3MKM  KOHACHCHPOBAHHOTO  COCTOSHUSL U
HaHOPa3MEpHbIX cucTeM PenepanbHOr0 TOCYAAPCTBEHHOIO AaBTOHOMHOIO
00pa30BaTeNbHOIO  yUpPEeKJIeHHsl  BbIcuiero oOpasoBanusi  «MHctuTyTa
€CTeCTBEHHBIX ~HAayK M  MaTeMaTHKW»  YpalbCKoro  (eaepaabHOro
yHuBepcurera uMeHM neporo IIpesupmenta Poccum b.H. Enpumna
(r. Exarepun0ypr) lllypa Bnagumupa SkoBneBuya:

Bwmecre ¢ Tem, u3 Tekcra aBropedepara He SICHO, IPOBOAMIOCH JIU HCCIEI0BaHUE
nuk-3¢pdexTa Ha pa3auUHbIX MaTepuanax. HecoMHEHHO, cieloBajgo MpPOBECTH
JIeTaJbHOE  CpPaBHEHHE H3MEPEHHOro MNuK-3p(peKkra ¢  TCOPEeTHUYECKUMHU
NpeJCKa3aHUsIMHU Ui TOTO, YTOOBI JydIlle MOHATh NPUPOJY JAHHOTO SIBJICHUS U
BO3MO>XHOCTU IPUMEHEHHS.

3) Or xanmugara (QHU3MKO-MAaTEeMaTHYECKHX HayK, HAYyYHOTO COTPYIHHKA
naboparopur TeXHONIOTUU JBYMEPHOW MHKPOIIEKTPOHUKH DenepanbHOro
rOCYAapCTBEHHOTO OIOJKETHOTO YUpEKIeHUS HayKu « THCTUTyTa aBTOMaTUKU
U IIPOLIECCOB YIpaBJICHUs» JlalbHEBOCTOYHOTO OTAENIEeHHUs Poccuiickoro
akajgeMuu Hayk (r. BnaguBoctok) AzatesHa Cepres I'eHHagpeBHYA:



W3 HepocTaTKOB paboTh! 1 MOTY BBIJENHTE CIEAYIONee:

ABTOp HE CMOT TIPEUIOKHTL KOPPEKTHBIH MepeBOA ¢ aHIIHHCKOro, Kak OH HamHcal
«TPYAHOIEPEBOAUMOro TEpMUHAY, «self-sensingy», KOTOPBIH OH HCIIONB3YET HECKOIBKO
pa3 mo TexcTy aBTopedepara B aHrIMicKoM Hammcauu (cTp. 3, 4, 6, 10). OTHOCH-
TEJIBHO METOJla aTOMHO-CHJIOBOH MHKPOCKOITHH MEPEBECTH €ro MOYKHO KaK «aBTO30H-
JHpPOBAHUE)» HIIH «ABTOM3MEPHTEIbHBINY (10 OTHOLIEHHIO K 30HAY), Koraa HHpopMma-
IHst O TIOBEPXHOCTH CHUMAETCS C 30H/[a HEMOCPEICTBEHHO BCTPOSHHBIM B HEroO MbE30-
JNEeKTPHYEeCKHM (TThe30Pe30HaHCHBIM) HIIH EMKOCTHBIM JIaTYHKOM, @ HEe CTOPOHHEH Orl-
THYECKOM (IMPOCTOH CBETOBOM HIIH JIa3€pHOM ) CHCTEMOI.

To >xe caMOe OTHOCHTCS K TEPMHHY «tapping», KOTOPBIH aBTOp HCIOIb3YeT OJUH pa3s
(cTp. 7). B aTOMHO-CHJIOBOH MHKPOCKOITHH 3TOT PEXKHM HCCIIeIOBAHUS HA3bIBAETCH 110~
JMYKOHTAKTHBIM, KOrJja 30H] NEPHOAUYECKH KacaeTcs («IOCTYKMBAeT, I0-aHIJIMHCKH
«to tap») obpasua B mporecce uccneaopanus. OcoOeHHO HEMOHATHO, IIOYEMY aBTOP HC-
NI0JIb30BAN @aHTJIHHCKOE HaMHCaHWe TepPMHHA, €CITH | 0, H II0CJIe 3TOr0 OH YeCTHO IIPH-
MEHSUI PYCCKHH TEPMUH IIOJIyKOHTAKTHBIN .

ABTOpP HEOIPABJAHHO UCIIONB30BAT AHITTHIM3M (MJIM HaXKe JKaproOHU3M) «OMOCEHCHHT )
(ctp. 7), HUKaK He paclM(POBEIBAd €0, XOTA 3TO, CKOPEE BCEro, O3HAYaeT 30H1MpoBa-
Hue OMo- UM 6GHocoaepKaIIuX 00HEKTOR HIIM AETEeKTHPOBaHUA OMOXMMHYECKUX peak-
LM,

ABTOp HCHBITEIBaET OONBIIYIO JIX0O0BE K HEOOOCHOBAHHOMY HCIIONE30BaHHIO ab0pepH-
atyp, ocobeHHO K He obmenpuHaTEIM. Eciu ucnons3oBanue abOpeBuarypsl « YHB»
(«yrnepoHbIi HAHOBUCKEP») €LIE KAK-TO MOMKHO MOHATH, XOTS BCE PABHO TSKEIIO BOC-
NPUHUMATH TEKCT, KOT/a UX 8 ITYK Ha ojiiH ab3al, To HCrmoab30Banue Takux Kak « HY»
(«nanoyactuua») u «HII» («HaHONMMIETKa») TOYHO MOJKHO CYHTATh H3OBITOYHBIMH,
CHJIBHO YCJIOJKHAIOIUMMH BOCHPHATHE TeKCTa. A BOT ollienpuHATyI0 ab0peBHATypy
«AYX)» aBTOp MCHONIB3yeT (HECKOJIBKO pa3), HO He pacmu(pOBEIBaeT B TEKCTE, XOTs
3TO HEOOXOAUMO AeNaTh, IOTOMY 4YTO 3T0 abOpeBHarypa, a He aKpOHHM.

Ha pucynke 4 asrop He onucan ero yactu (B) u (r), a yacts (6) onmcai SBHO Henpa-
BHJIBHO: «onTHyeckoe nzobpakenune YHB». Ckopee Bcero, MOANHCH AOKHBI OBUTH
ObITh npuMepHO cienyronue: «COM-u300paneHus MOKOSIErocs HaHOBHUCKepa (a) |
ero xe B KosiebarensHOM pexkuMe (0); ontryeckue nzodbpaxernus YHB B pexxume noxkos
(B) 1 B KonrebaTeTbHOM pekuMe (T)».

D10 U Mmocieayolure 3aMedaHs OTHOCATCS K oopmiieHuro apropedepara. B noamu-
CSIX K PUCYHKaM aBTOP MOCTABMJI KOHEYHBIE TOYKH, XOTS 3TOTO HE HY)KHO [e/1aTh.

B aHrnos3elgHON IMTepaType B BELECTBEHHBIX YHCIaX pa3fesInTeIeM MeXIy LeIoH |
OpobHO¥M YacTHIO SBIAETCS TOYKA, a4 B PYCCKOM s3blke — 3amdras. Ho Ha pucyHke
411,e,€,k BCe HAJIIUCH HA aHITIMHACKOM S3BIKE, a pa3/ielHTeNb BEIeCTBEHHBIX YUCell 3a-
nsgTas, Toraa Kak Ha pucyHKe 9 Hao0OpOoT — HAAMHCh HA PYCCKOM, a pasjeiHTellb
TOYKA. ITO MOXKET BBECTH YMTATENd B HEKOTOpoe 3abiIy)KAeHHE, TaK KaK B PYCCKOM
A3bIKE TOYKA, 4 B aHTTIMICKOM 3amsaTas, ABISeTcs pasieMTeNIeM NOpsSAKoB yuciaa. Bo-
o6me ke, OpuI0 OBI Jyulne, eci OBl aBTOpP MepeBén H pycHGUIMPOBa BCE PHCYHKH



cBoero asropedepara (1, HapepHOE, AMCCEPTAINHH ), BKTIOYad 0003HaYeHHA eaunn Qur-
IWYCCKHX BCJIHYHH HA HHX,

Jns yxasauyus JHanasoHa IHAYCHHHA TOrO HAM HHOIO MAPAMETPa aBTOP HCHONL3YeT
qicna B Bre nadp, pasaengnusie THpe ¢ npobenami mubo aeducomM ¢ npobenaMy HIH
6e3, Beio 5Ty KOHCTPYKIHIO 8BTOD 34KII0YACT B CKOOKH, OCTARNAA, HANDHMED, 3HAK
NOPAAKA BETHYHHB! (THNABAY, «~»), @ TAKKC YKa3aHHC cAuHHL DUIHUCCKHX BEIHYHH
AHanasona prHe ckobox. B oanom Mecte (cTp. 14) aBTOp 3HAUCHHE H OIMHOKY YKa3hIBaeT
6e3 cxoboK, HO B CKOOKH OepeT ykalanne eTHHHIL PHIHYeCcKOi BeNHYHHL 3HAYCHHS.
A Ha crpannue 4 B ckoOxH OEpET eAMHIYHOE JHAYEHKe, BEIHOCA 3HAK NOPAJIKA BETH-
YHHEI H eQHHHLY QH3IHISCKOH BEMHIHHEI BHE CKOOOK. BeE 370 HEMHOrO TPy AHO YHTATS,
4T0 CKR3IBIBAETCH HA KOPPEKTHOM BOCHPHATHH TekcTa. B pycckoM f3mKe pajjenure-
JASMH FPAHKIL YHCIOBOTO JHANA30HA, eCNIH 3HAYEHHA THINYTCA B UH(poBOM BHIE, AB-
JIHHOTCA: MHOrOTOYME, AcdHC (I KOPOTKOE THPE), & TaKke 00emoc (3HaK «+»), KOTO-
PBIC MHIIYTCA MY IPAHHMHBIMH 3HAUCHHAMH Janasona 6¢3 npobenos. IMocne, ve-
pe3 npodes, YKasLIBaeTCs CAHHHIA PHIHYCCKOH BEIHHHBL

3agemM-T0 aBTOP Ha CTpanuile 13 3aKIoYKT B OTAeAEHEIE CKOOKH 0003HaUCHHA THAMET-
POB COOTBCTCTBYIOMIMX HAHOYACTHIL M HX TOYHOS WM NPAMEPHOE JHAYEHHE: «C JIHA-
merpanmH (dsioz=350 um), (daw=100-200 5M) u (drio2~100 HAM), COOTBETCTBCHHOY, HTO
TaKKe He odnerdaeT NOHNMaHNe TeKcTa asTopedepara.

4) OT [OKTOpa TEXHHYECKMX HayK, [Ipe3ugeHTa HAHOTEXHOJIOTHIECKOTO
obmectBa Poccuu, Ilou€tHoro mpesmaenta rpynnsl kommnanuii HT-MAT
«Cnektpym MHcTpymenTe» (r. MockBa) beikoBa Bukrtopa AniekcanapoBuya:

3aMeuanuii HET.

5 Or xaugugata (PU3UKO-MAaTeMaTHUYECKUX HAyK, CTapIIero Hay4HOTO
cOTpyaHuKa naboparopuu PagmanmonHoil OMOPU3UKU W OMOMETUIIMHCKUX
TexHojoruit denepasbHOT0 TOCYNAPCTBEHHOTO OIOKETHOTO YUPEKICHUS
Hayku Ousnyeckoro nnctutyra umenu [1.H. JlebeneBa Poccuiickoii akagemun
Hayk (r. MockBa) ®ponu AHacTacuu AHAPEEBHBI:

I[To aBropedepary wMeeTcs HE3HAUMTEIBHOE 3aMEyaHHWE, Kacarolieecs
eauHooOpasust opopmMieHus paboThl.

6) Or xanmumara (U3HKO-MAaTEeMAaTHYECKUX HAyK, BEIYIIETO HAYYHOTO
coTpynHuka Jnabopatopuss  [lomynmpoBOJHMKOBOM — JIIOMHHECHEHIHH U
WHKEKIIMOHHBIX M3Nydareseil deepaabHOro rocyAapCTBEHHOTO OFOIKETHOTO
yupexxaeHus Hayku Dusmko-rexHudeckoro MHCTUTyTa MMeHu A.D. Hodde
Poccuiickoit akagemun Hayk (r. Cankt-lIletepOypr) ErTuxueBa Baauma
[TaBoBHuUa:

B kauecTBe 3aMeuyaHMii XOYETCS OTMETUTH TO, YTO HAa3BaHHE JAUCCEPTAIUU HOCUT
JOBOJIBHO oOmmii xapaktep. [IpuBeneHHoe B aBTOpedepare omMcaHue mporecca
3axBaTa HAHOYACTHI[I M MEXaHW3Ma WX YACpPKAaHUS B TPEJIOKEHHBIX aBTOPOM
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HAHOJIOBYIIIKAX HEIOCTAaTOYHO mojapoOHoe. [Ipu mpourennn aBTopedepara Obuia
oOHapy>keHa oreuyaTka B myHkTe | «HayuHas HOBU3HAY.

BrickazaHHble 3aMeuyaHUs HOCAT OOUIMN XapakTep, M HE MEHSIOT O0OIei
MOJIOKUTEIBHON OLICHKHU PaOOTHI.

7) Or kaHoWIaTa TEXHUYECKUX HAYyK, HAYYHOTO COTPYIHHKA JIabopaTopuu
®uznonorud BO30OyAuUMBIX MeMOpaH @DeaepallbHOr0 TOCYJapCTBEHHOTO
OrokeTHOTrO yupekaeHuss Hayku WMuctutyra ¢usuonorun umenu W.IL.
[TaBnoBa Poccuiickoii akagemun Hayk (T. Cankrt-IlerepOypr) Xammcora
Maxkcnma MuHauraneeBuyda:

ABTOpedepar HamucaH TMOHSATHBIM S3BIKOM U JIOTMYHO CTPYKTYPHPOBaH,
MPEAOCTABIISIET BO3MOXHOCTh IIOJHOLUEHHOI'O O3HAKOMJIEHUS C COJEpKaHUEM
JTUCCepTalMOHHON pa®oThl. OJHAKO €CTh HECKOJBKO 3aMEUaHHUM, KaCaOIIUXCS
odopmiieHHs aBTopedepara.

1. Jlns oGo3HaueHus onaHOM u3 pasHoBuAHOcTeH C3M aBTOp HCHOIB3YET
CPaBHHUTENIBHO PEAKO NPHUMEHSIEMOE Ha3BaHUE «CKAHUPYIOLUIUMH  CHUJIOBOU
MHUKpPOCKOII» BMECTO 0oJjiee pacHpOoCTPaHEHHOIO0 — «(CKaHUPYIOLIUH) aTOMHO-
CWJIOBOM MHKpOCKom». He mumHuM 06110 ObI IPUBECTH MOCIIETHEE Ha3BAaHUE MIPU
NEePBOM YIIOMUHAHUU MTPUOOpA.

2. ABTOp HEJOCTAaTOYHO CTPOro COOJIIOAAET €IUHBIM CTWIb O(OpMIIEHHUS, B
YaCTHOCTH 3TO Kacaercsa odopmieHusi pucyHkoB. [lpum mpencraBieHuu
YUCJICHHBIX JTaHHBIX B KA4YECTBE MAECITUYHOTO pPa3JeiIuTeNsl B OJHUX CIydasiX
UCIIOJIb3YETCs 3alsTas, B JIPYrUX — TOYKA. 3HAKU «AEPUCH, «TUPE», «IMHHOE
TUpE» HCHOJB3YIOTCS CIydyalHbIM 00pa3oM, Kak JUIsl yKa3aHHsS JMara3oHOB
YHMCJICHHBIX 3HAaYEHUH, TaK U B TEKCTE, BKJIFOYAsl OJIUCH K PUCYHKaM.

3. Ilpu nepedncieHun KCIONIb3yEMbIX METOJIOB HUCCIEN0BAHUS aBTOP YKa3bIBAET
«CKaHMpYIOLasi 30HAOBAasT MHMKPOCKOINHUSA, ..., CKaHMpyromas (KanuuispHas)
MHUKPOCKOINHS TOKOB MOHHOM IPOBOJUMOCTH», XOTSI BTOPOM METOJ MPEACTABISAET
co00i1 pa3HOBUTHOCTH ITEPBOTO.

4. B tekcte aBTOpedepaTa OTCYTCTBYIOT CChUIKM Ha HEKOTOpble pucyHkH (1a, 3b).

8) Or xkammmmata (QU3MKO-MATEMATHYECKUX HAyK, CTaplIero  HAay4HOTO
coTpyaHuka  jaboparopunm  OnTtuku  moBepxHocTH — DenepanbHOro
TOCYIaPCTBEHHOTO OIO/DKETHOTO YUpEKICHHS] HayKn DU3NKO-TEXHUYIECKOTO
uHcturyra umenn A.®. Hodde Poccuiickoit akagemun Hayk (r. CaHKT-
[TeTepOypr) AnekceeBa [Ipoxopa AraronseBrya:

1. Ha ctpanuiie 4 yka3pIBaeTCsl, YTO «Macca OCHUIUIITOpa JOJKHA ObITh CpaBHUMA
C Maccol M3MepsAeMOM 4acTHIbD». J[aHHOE yTBEpKICHUE HABOAUT YWTATENS] HA
MBICITb, YTO MAacCChl OJU3KH MO TOPSJIKY BEJIMYUHBI WJIM MOTYT OTIUYAThCS Ha
nopsiIok, HO He Oosnee. OaHAKO nanee CleayeT, YTO BETWYUHBI OTIUYAIOTCS Ha
MHOTO TOPSAKOB. XOTENOCh OBl 0OJiEE CTPOTOTO KPHUTEPHs, OMPEICIISIONIETO
COOTHOIIEHNE MACChl OCIUJUISITOPA U U3MEPSIEMOU YaCTHUIIbI.

2. Ha crpanunie 11 BBomsTcsa 3Hauenus Lh=2mm, Lv=3mm. Ilpu sTom 3TH *Xe
0003Ha4YeHMs BEPOSITHO MpeacTaBiieHbl Ha puc.l 6, Ho B Buzae Lh u Lv. TpeOyetcs
ITOSICHEHHE, OTO OIleYaTKa MJIN HET?



9) Ot xanaumaTa OWMOJIOTMYECKMX HAyK, BEAYIIEr0 HAYYHOTO COTPYAHHKA C
BO3JIO’)KEHHUEM OO0S3aHHOCTEH pPyKOBOAUTENsSI Ipynnbl MOHHBIX MeXxaHU3MOB
KJIeTOYHOM curHaimu3anuu OTaena BHYTPUKICTOYHOW CUTHAIU3ALMU U
Tpancriopra DenepanbHOTO TOCYAAPCTBEHHOTO OIOHKETHOTO YUYPEKACHUS
Hayku Mucturyra 1utojoruu Poccuiickoii akamemuun Hayk (r. CaHKT-
[TerepOypr) Bnaaucnasa Uropesnua UyonHckoro-HanexauHa:

B kadecTBe 3aMedyaHMii XO4ETCS OTMETHTh TO, YTO HAa3BaHHUE JUCCEPTAINU HOCUT
JOBOJIBHO 00mmMi Xxapaktep. Kpome TOro, Kaxercs HE COBCEM YIaYHBIM
UCTIOJIb30BAHUE TEPMHUHA «OMOCCHCHHT», TaK KaK HE OYEHb SICHO, YTO TOJ ITUM
uMeeTcss B BuAy. Takxke, NMpu NpodyTeHUU aBTopedepara Oblma OOHaApYKeHa
ormeyatka B myHKTe | «Hayunas HOBHM3Ha». BpIcka3aHHBIC 3aMe4YaHHsS HOCST
oOIIHii XapakTep, ¥ He MEHSIOT O0IIeH TOJ0KUTEILHOW OIICHKH PabOTHI.

10) Ot nmokTopa (HU3MKO-MaTeMaTHYECKHX HayK, BBICOKOKBAIU(HUIIMPOBAHHOTO
CTapIIEro Hay4yHOro COTPYAHHUKA oTAeneHuss PU3MKH TBEPAOro Tejaa OTAEIa
TBepnotenbHON (QoToHUKH DenepanbHOro0 TOCYAAPCTBEHHOTO OOJKETHOTO
yupexnaeHus Hayku @Pusnuyeckoro wuHctutyra umenu ILLH. Jlebenesa
Poccuiickoit  akagemun Hayk (. MockBa) KazanmeBa JImutpus
BceBononosuya:

3aMeyaHuii HET.
Bce oT3bIBBI Ha aBTOpedepaT JUCCEPTAIUM MOJIOKUTETbHBIE.

Bbi0op opunuanbHbBIX ONMOHEHTOB U BeAylleil opraHu3anu 000CHOBBIBACTCS
X OOJBIIMM ONBITOM PabOThI B 00JACTSIX CKAaHUPYIOIIEH 30HIOBOM MHKPOCKOIHUH,
HAaHOMEXaHUKH, MOJICTTUPOBaHUs (PU3NYECKHUX MPOIIECCOB B HAHOAMATHOCTHKE MUKPO- U
HAHOCTPYKTYp, YTO MOJATBEPXKAACTCA IyOIUKAIMSIMU, B KOTOPBIX paccMaTpUBAIOTCS
BOIIPOCHI, CBSI3aHHBIE C TEMATUKOW JUCCEPTALMOHHOTO UCCIIEOBAHUS COUCKATEIIS.

JluccepTaliMOHHBIN COBET OTMEYaeT, 4YTO HA OCHOBAHUM BbINOJHEHHBIX
coOHMCKAaTeJeM MCCJIeI0BAHMII:

000CHOBAHBI CIIOCOOBI YAYYIICHUA IPOCTPAHCTBCHHOI'O pa3pClICHUA 30HIO0B C
BBICOKHMM AaCIICKTHBIM OTHOIICHHMCM B BHAC BO.HL(bpaMOBBIX HAHOUTIJI U CTCKIIIHHBIX
HAaHOKAIIHUJIIAPOB;

ONMCAHA TEXHOJOTHS CO3JaHUS JIETEKTOpa MacChl Ha OCHOBE YIJIEPOJHOTO
HaHOBHCKEpA, BHIPAIIEHHOTO HA BEPIIMHE OCTPOW BOJIb(YPaMOBON UTIIIBI (Paanyc OKOJIO
50 HM), W METOIWKa pPE30HAHCHOTO M3MEPEHHUS MacChl HAHOYACTUI[ B JIUAIa30HE
(10"-10"") r Ha yacToTe MepBoil rApMOHUKH;

BbINOJIHEHO CpaBHEHUE JOOPOTHOCTH KOJeOaHWH YTJIEpOJAHOTO HAHOBHCKEpA B
BaKyyMe (10° Ta) u B BO3YIIHOM cpejie MPH aTMOC(EpHOM JABJICHUU U, KaK CIIEACTBHE,
o0Hapy:keH U 000CHOBaH >(D(eKT coxpaHeHUuss JOOPOTHOCTH KoJieOaHU MpH mepexojie
OT U3MEPEHUH B BaKyyMe K BO3/IYIITHOH CpeJIe;

NpeAI0KeHa METOJUKAa KOCBEHHOTO ONpPEICNICHUS JuaMeTpa  amnepTypsl
HaHOKaIWUIApa AJIs cllydasi HeTMHEHHBIX BOJIbT-aMIIEPHBIX XapaKTEPUCTHK U NMIOKA3AHO
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corjacue pe3yslbTaTOB KOCBEHHBIX M3MEPEHUN pa3Mepa HaHOANEPTypbl C IMPSMBIMHU
U3MEPEHUSMHU B IPOCBEUHBAIOLIEM 3JIEKTPOHHOM MUKPOCKOIIE;

B HaHOKaNwuisipax ¢ auameTpoM aneptypbl ~100 HM, pacnoyioKeHHBIX BOJIU3H
IIOBEPXHOCTH HAa PACCTOSHUM CPABHUMOM C JHAMETPOM anepTypsl OOHapPYKEHO
YBEJIMYEHNUE MOHHOIO TOKA M0 CPaBHEHHUIO C TOKOM HACHIIIEHHUS, HOKA3aHO, YTO NpHU
pa3IMyHON KOHILIEHTpaluu 3nekTponauta (BogHoro pactBopa NaCl) BHYTpH U CHapyXu
HAaHOKaNWJUIsipa MpeBbIIeHHE TOKa HackleHus gocturaet ~500 %;

II0KA3aHO, 4YTO YBEJIMYEHHE HOHHOIO TOKA 4Yepe3 HAHOKAIWLIAP CBA3AHO CO
3HAaKOM IIOBEPXHOCTHOTO 3apsiia Ha o0pas3lle M MOJIAPHOCTBIO 3JIEKTPUYECKOIO
HaIIPSDKEHUsl, U NPEAI0MKEH METOJ OLCHKM OTHOCUTEIBHOTO M3MEHEHUS JIOKAJIbHOTO
3apsja TOBEPXHOCTU B JKUIKOCTH IMPU MOMOILIM OOHApYyKEHHOTO IMKa Ha KpPUBOU
N0JIBOJIA.

Teopernueckasi  3HAYUMOCTb  HCCIIEJOBaHUS  OOOCHOBaHa  TE€M,  4YTO
OPUMEHUTENBHO K I1polOiieMaTuke Aucceprauuud  3(PQPeKTUBHO, C MOITYyYECHHEM
00na1aroMX HOBU3HOM pe3yIbTaToOB:

NpeNIokKeH0 oO0bsicHeHHue d(d@dexra coxpaHEHUs BBICOKOH J0OPOTHOCTHU
PE30HAHCHBIX KOJIEOaHUM YIJIEpOJIHOIO HAaHOBUCKEpa HA BEPUIMHE BOJb()PAMOBOM HUIIIbI
U Tepexojie OT KoJieOaHil B BaKyyMe K KOJIeOaHUSIM B BO3JIYIIHON Cpesie, OCHOBAHHOE
Ha y4yeTe M3MEHEHUs MapaMerpa CHJIOBOW CBSI3U B CHUCTEME CBSI3aHHBIX OCIMILISTOPOB
«W urnia — yriaepoIHblii HAHOBHCKEDY;

MoauGuuMpoBaHa MOJIETb Ilyaccona-Hepucra-IInanka-HaBrse-Crokca,
VUUTBHIBAIOIAST ~ WM3MEHEHHE  BS3KOCTH,  JUDJIEKTPUYECKOW  MPOHUIAEMOCTH U
kod(puimeHToB audPy3ud HOHOB HJICKTPOJIMTA B HAHOCYKEHHUSIX M OOBSCHSIOIIAS
BO3HHMKHOBEHHE MMMKa Ha KPUBOM MOJIBOJIA B CKAHUPYIOIIEM KaMUJUISIPHOM MUKPOCKOTIE.

3HaveHue MOJIYYCHHBIX COHUCKATCJIIEM PpPE3YyJbTATOB MCCIACA0BAHUA JIs1
NMPAKTHKHU NOATBEPKIACTCH TEM, UTO:

1. PazpaboraH JAETEKTOp MacCchl Ha OCHOBE YIJIEPOJHOTO HAHOBUCKEpA,
BBIPAIIIECHHOTO HA BEPIIMHE BOJB(PPAMOBOHN HUTIIBI, KOTOPBIH MO3BOJISET U3MEPATh
Maccy HaHovacTHIl B guamnaszone (107“—107'7 ) r.

IIpakTHyeckoe NpUMMEHEeHNe: YCTPOWCTBO B MEPCIIEKTUBE MOXKET OBITh UCIIOIH30BAHO B
7a00paTOPHBIX YCIOBUSX JUIS aHAJIM3a W MOHUTOPHHTA OWOJIIOTUYECKHX OOBEKTOB
(Bupycnl, Oenku, monekynsl JIHK u np.), a Taxke mpuU HCCIEIOBAHUU TPOIIECCOB
CO3/1aHuUsl HAHOCTPYKTYP, I/Ie TPeOyeTCsl CBEPXUyBCTBUTEILHOE U3MEPEHHUE MACCHI.
[IpenmyiiecTBO: METOAMKA PE3OHAHCHOTO W3MEPEHUST Ha TIEPBOM TapMOHHUKE
oOecreynBaeT CTabUIBHOCTh pabOThI, KaK B BaKyyMe, TaK U B BO3JIYIIHOM cpejie (3a CUeT
apdeKxTa coXpaHEHHS BBICOKOH JOOPOTHOCTH KoyieOaHMii), YTO pacmupser cdepy
PUMEHEHHUS.

2. IlpennokeHa MeTOAMKA KOCBEHHOTO ONpEACNICHUS IuUameTpa  amnepTypbl
HAaHOKAaNWUIAPOB HAa  OCHOBE  aHajiu3a  HEJIWHEWHBIX  BOJIBT-aMIIEPHBIX
XapaKTepUCTHK.

IIpakTHyeckoe MpUMeHeHMe: pa3padOTaHHAs METOIWKAa MOXET OBITh HCIIOJIb30BaHa
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IpY MAacCOBOM KOHTPOJE pa3MEPOB alepTypbl HAHOKANMMWIUISPOB, 0O0JaJar0IIMX
HEJIMHEHUHBIMU BOJIbTAMIIEPHBIMU XapaKTEPUCTUKAMU.

3. OmpeneneHbl ycIOBUS BO3HUKHOBEHHWS NMHWKa Ha KpuBod moasoma B CKM
(yBeMUYEHHE HOHHOT'O TOKA IO CPABHEHHUIO C TOKOM HACHIIIEHU).
IIpakTHyeckoe NpUMEHEHHe: BO3HMKHOBEHHE IMKa Ha KpuBod mnozasoxa B CKM
NO3BOJISIET BBIOMpATh MapaMeTpbl MONY4YeHUs CTaOWiIbHBIX H300paxkeHuidr B CKM
DKCIIEPUMEHTAX.
IIpenmyimecTBO: OOHAPYKEHHBIN MUK HAa KPUBOI MOJBO/Ia MOXKET J€Ub B OCHOBY HOBOM
METOJIUKH 110 KOHTPOJIIO JIOKAJIBLHOTO 3apsi/ia Ha TOBEPXHOCTHU B 3JIEKTPOIUTE.

[TomyueHHBIE B XOJI€ BBIMOJIHEHUSI paOOTHI PE3yJIbTaThl MOT'YT OBITH BOCTPEOOBAHBI
B Hay4YHBIX W 00pa30BaTEIbHBIX OPTraHU3ANMAX, 3aHUMAIOIIMXCS HCCICIOBAHUSIMU H
pa3paboTKkaMu B 00JaCTH HAHOJAMATHOCTUKH, TAKUX KaK:

1. ®enepanbHOE TOCyIapCTBEHHOE OIOKETHOE O00pa3oBaTEIbHOE YUPEkKIACHUE
BbICIIETO  0Opa3oBaHUsl «MOCKOBCKMII TOCYylapCTBEHHBI YHUBEPCUTET HMEHU
M. B. JlomonocoBa» (Mockga),

2. denepanbHOE TOCYIAapCTBEHHOE OIOJKETHOE 00pa30oBaTEeNIbHOE YUpPEkKIACHUE
Beiciiero oOpaszoBaHusi «CaskT-IlerepOyprckuii  rocyaapcTBEHHBI  YHUBEPCHUTET»
(Cankr-IlerepOypr),

3. @enepanpHOE rOCYAAPCTBEHHOE OIOKETHOE yupekieHHe Hayku «Dusnueckuit
uHctutyT umenu I1. H. Jlebenea Poccutickoit akagemun Hayk» (Mockga),

5. ®enepanbHOE TOCYIApCTBEHHOE OIOHXKETHOE yupexkaeHue Hayku HHCTUTYT
aHanuTuyeckoro npubdopocrpoenust Poccuiickoit akagemun Hayk (Cankr-IletepOypr),

4. depepasibHOE TOCYIApCTBEHHOE ABTOHOMHOE 00pa3oBaTEIbHOE YUPEKICHHE
BhIciiero oopazoBanus «Cankt-IlerepOyprekuii monuTexHnyeckuii yauBepcuret [letpa
Benukoro» (Cankr-IletepOypr),

5. @enepanbHOE TOCYAApCTBEHHOE ABTOHOMHOE OOpPa30BaTEbHOE YUPEKICHUE
BhIcIIero oopazoBanus «CaHkT-IleTepOyprekuii rocy1apCTBEHHBIN 3JIEKTPOTEXHUUESCKUI
yauBepcuret «JI9TU» umenu B. . Yibsnosa (Jlennna)» (Cankt-IletepOypr),

6. denepanbHOE TOCYIAPCTBEHHOE OIOKETHOE yupexkaeHue Hayku HHCTUTyT
rutoniorun Poccuiickoit akagemun Hayk (Cankt-IletepOypr),

7. ®enepalbHOE TOCYAAPCTBEHHOE OIOMKETHOE YydUpekaeHue Hayku WHCTHUTYT
ABONIOIMOHHON  pu3nonorun u Ouoxumuu wumeHu M. M. CeuenoBa Poccuiickoi
akagemuu Hayk (Cankt-IletepOypr),

8. denepanbHOE TOCYAApCTBEHHOE  OIO/KETHOE  YUPEXKACHHE  BBICIIETO
oOpazoBanuss u Hayku Cankr-IlerepOyprckuil HalMOHANBHBIA HUCCIENOBATEIbCKUI
Axkanemuueckuid yHusepcuteT umeHu K. M. AndepoBa Poccuiickoil akageMuu Hayk
(Cankr-IlerepOypr),

9. 000 «HT-MIT» (Mocksa),

10. «enTtp nepcrekTuBHBIX TexHONOTHID DemToCKaH (MockBa).

OlIeHKa A0CTOBEPHOCTH PE3YJIbTATOB HCC/ICAOBAHUA BLIABHJIA, YTO HAY4YHBIC
IMMOJIOKCHHUA, BBIBOJABI U PE3YIIbTATEI, COACPKAINMUECA B JUCCCPTALIUU, TTOATBCPKIAAIOTCA
HCIIOJIb30BAHUCM TIPU3HAHHBIX, aHpO6I/IpOBaHHbIX U O0O0OCHOBAHHBIX (1)I/ISI/I‘1€CKI/IX
MCTOOOB, KOMIIJICKCHBIM XapaKTCPOM BBIITOJIHCHHBIX 3KCIICPUMCHTOB U I/ICCJICZ[OBaHI/Iﬁ
YUCJICHHBIMU MCTOJaMU C HCIIOJB30BAHHUCM JIMIOCH3WMOHHBIX ITPOrPaAMMHBIX ITAKETOB, a
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TaKXKe BOCIIPOU3BOIUMOCTbBIO MOJIYYEHHBIX  OKCIEPUMEHTAIbHBIX  JIAHHBIX.
JIOCTOBEpHOCTh ~ JKCHEPUMEHTAJIBHBIX  JIAaHHBIX  OOECledYeHa  HCMOJIb30BaHUEM
METpPOJIOTHYECKH TIOBEPEHHOTO O00OpyAOBaHMs. Pe3ynbTaThl 3KCHEPUMEHTa XOpOIIO
COIJacyroTCs ¢ TEOPETUYECKUMHU OLIEHKAMU U MOJIETTMPOBAHUEM.
OcHOBHBIE pe3yNbTaThl JIOKJIQABIBAIUCH M OOCYXKIAIWCh Ha CJIEAYIOLIUX
KOH(DEepeHIHSIX:
1. Mexnynapoanas koHpepenuss SPB OPEN, Axanemuueckuit Yauepcurer 2015,
2016, 2017, r. Cankt-IletepOypr,
2. 18-1 MexayHapoaHass MOJOJEKHas KOH(pepeHIUs mo (Pu3uke U acTPOHOMHH
®uzuko-texunueckuid UHCTUTYT M. A.dD. Nodde 2015, r. Cankr-IletepOypr,
3. MexnayHapoaHasi 3UMHsIS IIKoJia 10 gu3uke nonynpoBogHukoB 2017, r. CaHKT-
[TetepOypr — 3esneHoropck,
4. Mexnynapoanas koHdepernuust STRANN 2016, 2018, r. Caukt-IleTepOypr,
5. Bcepoccuiickas  koHpepenuusi  «[IlpumeHeHue  ckaHHpyIOLEH — 30HIOBOM
MHKPOCKOIIMHU B BAKyyM€ M pa3auyHbIx cpegax» 2021, 2022, 2023, r. YepHorosaoBka,
6. X Bcepoccuiickuii MonoexHbIii HaydHbIH (OpyM ¢ MEXIYHAPOIHBIM Y9acTHEM
«Open Science 2023», [IUAD, r. 'atunna,
7. Mexnaynaponnas koHbepeHiusa "CkaHUpyIOIIas 30HAOBAasT MHUKPOCKOIHUS st
ouonornuecknux cucreM — BIOSPM 2023», Mockga,
8. International Conference on Metamaterials and Nanophotonics METANANO 2019,
Cankr-IlerepOypr,
9. International Conference on Fundamentals of Laser-Assisted Micro- and
Nanotechnologies (FLAMN) 2021, Caukr-Ilerepoypr,
10. XXVIII Mexnynapoansiii cumno3nyM «Hanodusnka u HaHOIEKTpOHUKaY, 2024
r. Huwxunit Hosropon,
11. Exxeronnas Bcepoccuiickas MONoJeXHast KoHpepeHIus «MeToasl U mpudopsl st
aHanm3a Ouonorunueckux npod - Ananutbuollpubopy, 2024 r., Cankt-IlerepOypr.

JIMYHBLIA BKJIAJ COUCKATEJIS:
e l3roTtoBiieHHE OSKCIEPUMEHTAJIBHBIX O00pa3lloB, HAHOKAMMLIAPOB, HAHOMTIII,

HAaHOOCUUJUIATOPOB,
e Pa3paboTka u yyacTue B CO3JaHUU SKCIEPUMEHTAIbHBIX YCTAHOBOK Ha OCHOBE
CKaHUPYIOIIETo AIEKTPOHHOTO MHUKpOCKOTIa, 00BEAMHEHHOTO c

IbE30PE30HAHCHBIM 30H/IOBBIM JTAaTYUKOM ¢ W HIJI0M, HOBOPOTHBIM YCTPOHCTBOM
¥ MUKPOMAaHUITYJSTOPOM,

e llccnenoBanne aMIUIUTYAHO-YAaCTOTHBIX XApPaKTEPUCTHUK HAHOOCHWILIATOPOB Ha
OCHOBE YTJIEPOJHBIX HAHOBUCKEPOB B BAKyyM€E U Ha BO3/1yX€,

e [lpoBeneHne YKMCICHHBIX U SKCHEPUMEHTAIbHBIX HCCIEIOBAHUI MO NU3MEPEHUIO
Maccel Ti02, SiO2 1 Au HaHOYACTHII,

e l3rotoBieHne M TMOATOTOBKA XJIOPCEPEOPSHBIX AIIEKTPOJAOB M PacTBOPOB
ANEKTPOJIUTOB,

e ll3MepeHue «KpUBBIX MOJBOAA» B CKAHUPYIOIIEM KANWUIIPHOM MHUKPOCKOIE Ha
pa3IMYHBIX 00pa3iax v NPy Pa3INdHbIX KOHIICHTPAIUSIX ICKTPOIUTA,

e PazpaboTka Moaenu U TPOBEJEHUE PACUYETOB HMOHHOM MPOBOAMMOCTHU
HaHOKANWJUIsIpa BAAJIM U BOJIM3H OT o0pa3sla,

e [loaroroBka Hay4HBIX MyOJIMKALNNA COBMECTHO C COAaBTOPAMH,

e [IpexacraBieHne pe3ysnbTaToB pabOTHl HA KOH(PEPEHIMSIX.
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Ha 3aceganmnn 11 ampens 2025 rozma /{uccepTauMOHHBIH COBET NPHHSAT pEILEHHE
npucyauts Jlykamenko Cranuciaasy IOpbeBuuy YyueHyl0 CTeneHh KaHAWAATa
$U3NKO-MAaTEMATHUECKHUX HAYK.

Ilpp nmpoBeneHHH TalHOrO TONOCOBaHMA  JIMCCepTauMOHHBIE COBET B
konnyecTBe 15 yenoBek, n3 HUX 15 HOKTOpPOB HayK, y4acCTBOBABIUWX B 3aceJaHHHU, H3
21 venoBeka, BXOAAIMX B COCTAB COBETA, JOMOJHUTENBLHO BBEACHBI HA Pa30BYIO 3aLIUTY
0 yenosek, IIPOTr0JIOCOBAJIM: 3a— 15, IIPOTHB — HeET, HEACHCTBUTEIBbHBIX
Oro/IeTeHeH — HET.
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