3AKJIIOYEHUE TUCCEPTAIIMOHHOI'O COBETA
24.1.029.01 (J1002.034.01) HA BA3E ®EJEPAJBLHOTO TOCYJAPCTBEHHOT O
BIOJIKETHOT'O YYPEXK/JIEHUSA HAVKU MHCTUTYT AHAJIMTHYECKOTO
MMPHUBOPOCTPOEHNS POCCUNCKON AKAJJEMUAN HAVK (MATI PAH),
I'. CAHKT-IETEPBYPT
10 JUCCEPTAITMU HA COUCKAHUE YUEHO! CTEITEHU KAHIUIATA
HAVK

aTTECTAaMOHHOC ACJI0 Ne

pewienue JluccepTauMoHHOro coBeta oT «20» nexkadpst 2024 r. Ne 4

o npucyxneunn HanosH Hpune BanepseBHe, rpaxnanuny Poccuiickoit Menepaimy,
YUCHOM CTENEeHH KaHauaara Gu3nKo-MaTeMaTHYeCKHX HayK.

Huccepramnus «MccnenoBanue 4yBCTBUTENBHOCTUH AETEKTOPOB MAacChl U CEHCOPOB
ONTUYECKH MOJYJUPOBAHHBIX KOJIEOAHMH HA OCHOBE HAHOCTPYKTYP H3 YTIECPOIHBIX
BHCKEpOB» 110 crierranbHOCTH 1.3.2 — [Ipubopsl U METOAB! IKCITEPUMEHTATBHON (HUIUKH
npunAta k 3awmte 13.09.2024 1., nporokon Ne 3, JluccepTaUMOHHBIM COBETOM
24.1.029.01 (/1002.034.01) na ©Oaze DenepanpHOrO I'OCYIapCTBEHHOI'O OKOHKETHOTO
yupexaeHuss Haykd MHcTuTyTa aHaiauTU4eckoro npubdopoctpoenus Pocculickoi
akanemu Hayk (ALl PAH), 198095, Cankr-IlerepOypr, yn. Usana Yepurix, n.31-33,
mit.A, npuka3 ot 02.11.2012 Ne 714/nx.

Couckatenb: Hanosin Vpuna BanepeeBna, 1995 roma poxaenus, B 2020 r.
okoHuuna denepanbHOE roCyNapCTBEHHOE OIOUKETHOE 00pazoBaTENbHOE YUpexACHUE
BeICLIET0 00pa3oBaHMst «POCCUMCKHI roCyapCTBEHHBIN ME€Jaroru4eckuil YHUBEPCUTET
uM. AWM. T'epuena» no HamnpasneHuro noarotoBku 03.04.02 «®Pusuka». Jumiom
Maructpa ¢ otauyrem Ne 107827 0001925 ssrgan 13.07.2020.

Hapnosu Mprna BanepreBHa obyganack B acnupantype ¢ 01.09.2020 o 31.08.2024
B DepepanbHOM IroCyIapCTBEHHOM OIOXKETHOM YUpEKJIEHHMH BBICUIETO 0Opa3oBaHWA U
Hayku «Cankt-IleTepOyprekuii HaMOHANBHBIM HCCIENOBATENBCKUN AKaleMUYECKUH
yauBepcuter uMmeHd JK.M. Andeposa Poccuiickoil akanemun Hayk» (nanee CIIOAY
PAH uMm. XX.U. AndepoBa) n ocBoniIa NporpaMMy MOATOTOBKM HAay4YHO-IEAArOTHYECKUX
KaapoB Mo HampaBiaeHHro noarotoBkd 03.06.01 «®Dusuka u acTpoOHOMHUS» C
npucBoeHuem  kBanmubukanuu «MccnenoBarens. [IpenopaBaTenb-ucCiaeoOBaTENDY,
npotokos Ne 1/4-24 ot 10.06.2024. Turuiom Ne 107824 1484708 Bernan 17.06.2024.

B mnacroswmee Bpems Hanosn Wpuna BanepreBHa paboraer nabopaHToM B
nabopatopuu Bo3oOHoBnsembix HcToyHMKOB dHeprun CII6AY PAH wum. XK.
Andepoga.

Hucceprauuns seinonserna B CII6AY PAH um. JXK.M. Andeposa.

Hayuublit pykoBomutenb: MyxuH Jean CepreeBuy, gokTop (pusuko-
MATeMATHYECKUX HAyK, B HACTOSINEE BpeMs MNPOPEKTOp IO HAyKe, 3aBelyrOLlHil
nabopaTopueit BO30OHOBISIEMBIX HCTOYHMKOB sHepruu CII6AY PAH um. XU



AndepoBa. Ha mnepuol MOArOTOBKM JUCCEPTALMHM M I[0JAa4M JOKYMEHTOB B COBET,
aupekTop  Beicmielt  mHxkeHepHO-Qu3umyeckod — mikoael  CaHkT-IleTepOyprckoro
noJuTexHuueckoro ynusepcurera Ilerpa Benukoro (nanee ®I'AOY BO «CIIOITY »).

OduunansHbie ONMOHEHTHI:

1) FOnun Anekcedt BHKTOpOBHY, HOKTOp (PUIMKO-MATEMaTHYECKUX HAYK,
BEAYLWIMH HAy4YHBIM COTPYAHHK Qu3nyeckoro pakyiaprera GPIAOYBO «HauuoHanbHbLi
uccnenoBatenbekuil yansepeurer UTMO», npeacTtaBuil Ha AuUccepTaldio U aBTopedepaT
NOJIOKHMTEILHBIN 0T3bIB, B KOTOPOM COAEPKATCA CIEAYIOINE 3aMEUaHUA:

| HecmoTpst Ha TO, 4TO AMCCEPTALMA B LIEJIOM HallMCaHa OY€Hb XOPOLIMM JIETKO
YUTAEMBIM $3BIKOM, S JIOJDKEH OTMETHTh, YTO CUMTAI0 HE OYEHb YJa4yHbIM
pELIEHHE TIMPOKO HCIOJB30BATh COKPAILUEHHS IPH HAMUCAHUU COJAePIKaHHUA
JUCCEPTALIMH, TO €CTh A0 TOTO, KAK OHH BBEJEHBI B TEKCTE.

2 B nuccepTalMy NMpencTaBIeHbl O4€Hb HHTEPECHBIE, HA MOU B3IUISLI, Pe3yIbTaTHl,
JEMOHCTPUDPYIOILME M3MEHEHHE YacTOThl KoJeOaHMH KaHTenuBepa IMpH
OCaXJCHUM Ha HEM YIJIepoJa B NPOLECCE CKAHUPOBAHUSA B JJIEKTPOHHOM
Mukpockorne. OgHaKo, MOXXHO MpEAnonaraTb, 4TO OCAXAAEMBIH yIJIEpOJ HE
TOJIBKO YBEIMYMBAET MACCy KaHTEIMBEPA, HO TAKXKE MEHAET €ro yIpyroctb.
ITosToMy B 3TOM MeCTe€ JUCCEPTALMH XOTEIOCh OBl YBHAETb OOJBLIE
OOCYXXJI€HHH TOro, KaK HMEHHO OCaXJAaeMBbId yIIepoJ MeEHAeT (opmy
KaHTeIUBepa, KaKOBa CTPYKTYpa OCAKIAEMOTO yIiaepoaa U T.A.

3 ABTOpPOM NPHUBOJATCSA CPABHEHHUE IKCIIEPUMEHTAIBHBIX PE3Y/IbTATOB C JIMHEHHOH
MOJIEJIBIO, BEPHOW €C/IM aMMIuTy/a KonebaHuH BUCkepa NOCTaTOYHO Mana. MHe
KaXETCS, YTO HEOOXOAMMO OTMETUTH HACKOJIBKO XOpPOUIO IPEAIOosONKEeHUE O
JMHEUHOCTH KOoJleOaHUH OTBEUAET PeaIbHBIM 3KCIIEPUMEHTANBHBIM YCIOBUSM.

4 B 4eTBepTOM I1aBe AMCCEPTALMHU OOCY)XIAETCs BIHMSAHHME ONTUYECKOrO Harpena
KaHTEIUBEPA HAa €ro AMHAMHUKY. IyTeM UnCIeHHOro pacdera aBTOp AUCCEPTALUU
onpezenniia CTAMOHAPHOE paclpeneieH|e TeMnepaTyphl B BUckepe. Bo3Hukaer
BOMPOC, kaK IPOCTPAHCTBEHHAs HEOAHOPOJHOCTh HArpeBa BHCKEpa BIMSET Ha
€ro pe30HAHCHYIO 4acTOTYy.

5 MOXHO AyMaTh, YTO HarpeB BUCKEpA BIUACT HE TOJbKO HA YACTOTYy KOJEOaHUH,
HO M Ha CKOPOCTb MX 3aTyXaHHs. Hackonpko BaxHa 3aBUCHUMOCTb JOOPOTHOCTH
pe30HaTOpa OT €ro TEeMIIEPaTyphl?

6 Kpome 3toro s xoren Obl OTMETHTH, 4TO 3PGdEKT MOAYISILHMH PE30OHAHCHOH
9aCcTOT 3a CYET NEPHOJAMYECKOTrO HarpeBa BHUCKEPa 3aBUCUT OT XapaKTEpPHOTO
BPEMEHH OCTHIBAHMS (BPEMEHH peJlakCallud TeMIlepaTyphbl) M €C/IH 3TO BpeMs
BEJIMKO, TO M3MEHEHHUS TEMIIepaTypbl NpU KoJeOaHUAX BHCKEpa OyAyT Majbl.
OueHuBanOCh /M XapaKTEPHOE BPEMSI OCTHIBAHMS HAHOBHCKEpPAa M KaK OHO
COOTHOCHTCS C NEPHOOM KoJleOaHui?

2) baumosa HOnus AkaapoBHa, JOKTOP GU3MKO-MaTEMAaTHYECKHX HayK, Npodeccop
PAH, 3aBepyromas mabopatopued «®dDusmka M MexaHHKa  yIVIEPOAHBIX
HarnoMmaTepuanoB» B PI'bYH «MHcTUTyT npobiaeM CBEpXMIaCTUYHOCTH METANIOB



Poccuiickoit akanemMuu Hayk», NpeACTaBWIa Ha AUCCEpPTalMI0 U aBTopedepat
MOJI0KUTEIBHBIA 0T3BIB, B KOTOPOM COJEPKATCs CIeAYIOIINE 3aMEUaHuUs;

1 B rnase 2 Ha cTpaHuuax 66 - 72 onucaHa cxema BBOJa ONTHUYECKOTO H3ITy4YeHHUS,
HO HE IpHUBEACHO OOCYXIEHHE BOIPOCA KPUTEPHUEB TOAOOpA ONTHUECKOTQ
JUH3UPOBAHHOTO BOJIOKHA.

2 B rnase 3 Ha cTpaHuue 74 11 onucaHUs KOjaeOaHHUH YIJIEPOIHBIX BHCKEPOB
NIpEeAJIaraeTCs UCMONIb30BaTh TEOPUIO Diiiepa-bepHyy, KOTopas NOAXOMUT AJis
ManblX M3TMOHBIX aedopMaunui JTUHEHHO-yIIpyrux Oanok, ogHako Ha COM
HU300paXKEHHUAX BUHO, YTO KOJIeOaHUsI BUCKEPA HE OTHOCSTCS K MaJIbIM.

3 B rnaBe 3 Ha cTpanune 81 B (hopMyse mo ONpeaeseHruI0 MacChl MO CMELICHUIO
TOYKHM IIEPETSHKKY BTOPOTO pE30HAaHca NpuBeAeHa (opMyna, OTpakaromas
B3aHMOCBS3b MEXAY TOUKOW NEPETSHKKM A0 A00aBJIEHHUS MacChl (Zo ) U UIMHOU
Buckepa (L): zo = 0,78 -L, ipu 3TOM, HE CKa3aHO OTKy/Aa B3sTO 3HaueHue (,78.

4 B rmaBe 4 Ha ctpanuue 102 B KxauecTBe HAHOAHTEHBl AJIA ACTEKTHPOBAHUS
ONTOMEXAHUUYECKHUX 3(D(PEKTOB MpesIaraeTcsi UCIMOJIb30BaTh YIIEPOAHbIH BUCKED
C JTOKaJTM30BAHHOU Si YaCTHUKOM, OJHAKO, HE MPUBOJUTCS ONUCAHHUE, [1I0UEMY B
Ka4yeCTBE MaTepHalia 4acTULIbI BEIOpaH HMEHHO KPEMHUH.

Benymas  opranuszaumus -  @depepanpHOE  TOCYAApCTBEHHOE  aBTOHOMHOE
oOpa3oBaTepHOE  ydpexaeHue Bpicllero  oOpasoBanus  Casxr-llerepOyprekuit
TOCYJAapCTBEHHBIN 3NEKTPOTEXHUUECKUN yHHUBepcuTeT «JIDTH» um. B.M. VYnesHoBa
(JIeruna) (manee CIIOIDTY «JIDTHU»), B CcBOEM IOJ0KMTENBHOM 3aKJAKYEHHUH,

yTBepk1eHHOM (CeMeHOBbIM AJEKCAaHAPOM AHATOJBEBUYEM, AOKTOPOM TEXHHUECKHX
HayK, AOLEHTOM, 3aBEAyHOIIUM Kadeapod (GH3UMUECKOH JJNEKTPOHHKU H TEXHOJOTHH
dakynpTeTa 3IEKTPOHUKH, IPOPEKTOPOM 110 HAYYHOH M MHHOBAIIMOHHOU AESTEIHHOCTH
CIIeI'DTY «JIDTW», noanmucanHoM 3yOKoBHIM Bacunuem VBaHOBHUEM, TOKTOPOM
bu3MKO-MaTEMAaTHYECKUX HayK, NMpodeccopoM, 3aMECTUTENIEM 3aBEAYIOLIEro Kadeapoi
Muxkpo- ¥ HaHOANMEKTPOHMKH (akynbTeTa deKTpoHukn CIIOIOTY «JIOTW», ykaszana,
yto auccepranus HanostH M.B. cooTBeTcTBYyeT BCceM TpeOOBAaHUSM, IPEABSBISEMBIM K
JUCCepTAalUMsiM Ha COHUCKAHHE YUYEHOW CTEeMeHHM KaHJWJaTa HayK, a COMCKaTelb
3aCIy)KHUBAET MPHCYXACHUS YICHOH CTENEHU KaHAnaTa GU3MKO-MaTeMaTHUYECKUX HayK
IO CHeUHATBbHOCTH 1.3.2, ¥ OTMETHIIA CIEAYIOMHE 3aMEUYAHUS:

1. B pabote He O0TpaxeHo, IPOBOAMIIOCH JIH HCCIEAOBAHUE CTPYKTYPhI YIIEPOJHBIX
HaHOBHUCKepOB. OCTaeTCsi OTKPHITBIM BOIPOC, MOXKHO JIM OTXKUIATh YIIIEPOIHBIC
BUCKEPBI U KaK 3TO OTPA3UTCA HAa €0 MEXAHUUECKHUX CBOMCTBAX.

2. Hackomnpko CHIIBHO BIMSET Iapa3WTHas HapouleHHas Macca? Kaxo#l mnpegen
HM3MEPEHHS MacChl C MPUMEHEHHEM YTJIEPOAHBIX HAHOBUCKEPOB?

3. Kax BnyseT TOUYHOCTH NMO3ULIMOHHPOBAHHUS JIOKAITM30BAaHHON MACChl Ha BEPIUMHE
OCHMJIIATOpA Ha TOYHOCTD OIIPEAEICHHUS €€ MacChl?

4. He ymoMHHAIOCh, MOXHO JIH OKCIIEPUMEHTATBHO [JOCTHYBL  KONEeOaHHUH

HCCICAYEMBIX YTJIEPOAHBIX HAHOBUCKEPOB Ha MOAAX 0oliee BBICOKHX TMOPAAKOB



(mociie BTOpoi).

Couckatens uMmeeT 18 (BoceMHaaNaTh) ONyOIMKOBAHHBIX padOT, U3 HUX [0 TEME
auccepTanuy 9  (AeBsiTh) OMYyONMKOBAaHHBIX pPAa0OT B PELEH3UPYEMbIX Hay4YHBIX
U3NaHusx, Bxoasiuux B nepedeHs BAK P® u MexayHaponuele OHOAUMOMETpUUECKUE
6a3sl Scopus u/unu Web of Sciense.

K wanboniee 3HAUUTENBHBIM paboTaM, OTPAKAIOUIUM OCHOBHOE COACPIKaHHUE
AUCCEPTAIUH, OTHOCSTCS:

1. Nadoyan I. V., Solomonov N. A., Novikova K. N., Pavlov A. V., Sharov V. A,
Mozharov A. M., Permyakov D. V., Shkoldin V. A., Kislov D. A., Shalin A. S., Golubok
A. O., Petrov M. 1., and Mukhin I. S. Parametric Optothermal Modulation of Carbon
Nanooscillator Decorated with Mie Resonant Silicon Particle // Adv. Optical Mater.
2024, 2400228, p. 1-7.

2. Mozharov A.M., Berdnikov Y.S., Solomonov N. A., Nadoyan L.V., Novikova
K.N., Shkoldin, V.A., Golubok A.O., Kislov D.A., Shalin A. S., Petrov M.I., and Mukhin
I.S. Nanomass Sensing via Node Shift Tracing in Vibrations of Coupled Nanowires
Enhanced by Fano Resonances // ACS Appl. Nano Mater. 2021, 4, 11, p. 11989-11996.

3. Nadoyan L.V., Solomonov N.A., Novikova K.N., Sharov V.A., Mozharov A.M.,
Kislov D.A., Petrov M.I.,, Mukhin I.S. Nanooscillators based on carbon whiskers for
detectors of optomechanical effects / St. Petersburg Polytechnic University Journal.
Physics and Mathematics. 2023. Vol. 16. No. 3.1, p. 182-186.

4. Solomonov N. A., Novikova K. N., Nadoyan I. V., Mozharov A. M., Shkoldin
V. A., Berdnikov, Y. S. and Mukhin 1. S. Nanoobject mass measurement using the node
displacement of the second mode of the nanomechanical resonator // Journal of Physics:
Conference Series v. 2086 (2021) p.012026.

Ha aBTopedepar quccepranuy NOCTYNUJIN CJIeYIOLUIHE OT3bIBbI:

1) Ot @upcona JIMutpust AHaTONbEBHYA, TOKTOpa (PUIMKO-MAaTEMATHYECKUX HAYK,
npodeccopa Bricmiel HHXEHepHO-GHU3MUECKOH IKONbl WHCTUTYTa 3JIEKTPOHUKH U
tenekoMmyHuKaimid GIAOY BO «CTI6ITY ».

3ameqaHus:

1. W3 Texcra aBTopedepaTra HE COBCEM SICHO, KakMM 00Opa3oM HAHOYACTHIIA

KpeMHHs (HPUKCHpPOBaIach Ha KOHIIE YTIEPOAHOrO BUCKepa (T1aBa 2).

2. CnenoBano Obl NpPUBECTH B aBTOpedepaTe HEMOCPENCTBEHHOE H300paKeHHE

SKCHEPUMEHTANILHON YCTAaHOBKM PE30HAHCHOTO BO30YXACHUS KOJI€OAaHUH, KOTOPYIO

aBTOp MCIIOJB30BaJl B paMKax UCCIEIOBAaHMH MexaHWueckux napameTpoB HMP na

ocHoBe YHB (rnaga 2).



2)Or Capanuna [lanmwisr CepreeBuda, KaHAuWJaTa TEXHHUYECKMX  HayK,
3apenyouiero JlabopaTopued NepCleKTUBHONW COJNHEYHOW SHepreTHkH deaepaibHOro
rOCYJJapCTBEHHOTI'0 aBTOHOMHOT'0 00pa30BaTENBHOIO YUPEXKIEHUS BHICIIIETO 00pa30BaHUs
«HauumoHnanpHBINA HCCIIEA0BATENBCKUHA TEXHOTOTHUECKUN YHUBepcuTeT MUCUC).

3aMeyaHus:

1. B aBropedepare He npuBOASATCS NMOAPOOHBIE pacCyXAE€HHs, 0OOCHOBBIBAIOLINE

BBIOOp S1  YacTHMYKM B  KayeCTBE  HAHOAHTEHbI I JACTEKTHPOBAHMS

ONTOMEXaHUYECKUX 3(P(DHEKTOB B HAHOONTOINEKTPOMEXAHHYECKOW CHCTEME Ha

ocHOoBe YHB.

2. B aBTOpedepaTe He pacKphITO, KAKMM 00pa3oM OIPeNesiyioch PacCTOSHUE JI0

TOYKH NEPETSHKKU BUCKEpa, KOJEOIIOMIErocst Ha BTOPOH pE30HAHCHOH MOe.

3) Or JloxkuHa Maxkcuma CepreeBuua, KaHauaata (QU3NKO-MaTEMATHUYECKHX
Hayk, crneuuanucra  pecypcHoro  ueHtpa  «Hanodoronuka» — dDenepasbHOro
rOCYAapCTBEHHOTO OIOIKETHOTO 00pa30BaTEIHHOIO YUPEKACHHS BBICLIEr0 00pa3oBaHUs
«Cankt-IlerepOyprckuil rocyjapcTBEHHbBIN YHUBEPCUTETY.

3amedaHus:

1. Mcnone3yemble TEOPETHYECKHE MOJAETH ONHUCHIBAIOT IUIOCKHE KoseOanus Y HB,

IPU 3TOM OTCYTCTBYIOT KOMMEHTApHH, OTHOCAIINECS K ONPEACIEHHIO HallpaBIeHHS

IJIOCKOCTH Kojiebaunii csobonHoro YHB, a Taxke BO3MOXHOTO M3MEHEHUS ITOr0

HalpaBICHHUS B CBS3M C PA3MEIIEHHEM TOUECYHOW MacChl Ha CBOOOJHOM KOHLE

YHB. Acummerpuunas ¢dopma KoneOaHHH, KOTOPYKO MOMKHO 3aMETUTH Ha COM-

n300paxeHusx Ha puc. 9 u 10, MoxeT ObITh CBA3aHA C OTKJIOHEHHEM KOJIEOAaHUH OT

IJIOCKOH (DOPMBI, @ TaKKE C HCKAKEHUEM IPU NPOELUUPOBAHHMU KoJeOAHHUS Ha

IUIOCKOCTh HabJIIONEHHUS.

2. IlpencraBieHHas Ha pUC. 15 3aBUCHMOCTbH YYBCTBUTEJILHOCTH IBYXCETMEHTHOIO

YHB 0T paauycoB OCHOBaHMIl HHXKHETO M BEPXHETO CETMEHTOB COAEPKHUT

Npuierammy Kk ocd  abcuucc  0o0nacTh, OTBEUANOWYK  HauOOJIbLIEH

qyBCTBUTEABHOCTH BIUIOTH 10 BenuuuHbl 1000 mm/dr, Ha KOTOpPYIO CChLIAETCS

aBTOp pabOThI B TEKCTE MPH OLEHKE 110pOra IeTEKTUPYEMbIX Macc. JlaHHas obnacthb

COOTBETCTBYET 3HAUCHHUSM JIHMAMETPa OCHOBAHHUS BEPXHETro cerMeHTa menee 20 HM,

YTO BbBI3BIBAET BONPOC O NPAKTHUECKOH INPUMEHHMOCTH COOTBETCTBYIOLIUX

JIBYXCEI'MEHTHBIX CUCTEM Ha MPAKTHKE.

3. AHayMTHYeCKas MOJETh MEXaHUYECKUX KOITEOaAHHH B YCIOBHAX MIEPUOANIECKOM

MOJYISIMM ONTHYECKUM HArpeBOM, NpPEJACTABJICHHAs B TiaBe 4, HE OTpaxaeT

3pdhEeKT HACBILEHUS KPUBOM pOCTa aMIUIMTYAbl KON€OAaHUN NpPH YBEIHUEHUU

MOUIHOCTH JlazepHOH Hakauku YHB, koTopblii MOXHO 3aMeTHTL Ha puc. 18-B.

Kpome TOro, He BIOJHE MOHATHO, OTpPaXaeT JU JAaHHAs MOJENb BIHIHHE

HAHOYACTHIIbI, 3aKPETIEHHON Ha cBOOOJHOM KoHLe YHB, uT0, Kak 0OTMEYaeT aBTOp

paboTel, mnpuAaéT OONEE BBIPAKEHHBIH XapaKTEP 3aBUCUMOCTH HU3MEHEHHS

AMIUTATY 1Bl U YaCTOTHI KO1€OaHUH OT MOIIIHOCTH JIA3€PHON HaKaYKH CUCTEMBI.



4) Ot 3amopsHckoi Mapuu BrnanuMupoBHbl, TOKTOpa (DU3HKO-MAaTEMAaTHYECKHIX
HayK, IJIaBHOT'O HAy4YyHOIO COTPYIHHMKA, 3aBenyrolen Jsadopatopueit «Jduddysun u
nepeKToo0pa3oBaHus B IONYNPOBOAHMKAX»  (DeaepalbHOTO  TOCYIApCTBEHHOIO
OroMKETHOTO yupexaeHus Haykd Dusuko-texHudeckuid HHCTUTYT uM. A.D. Hodde
Poccuickon akageMun HayK.

3aMeyaHus:;

1. U3 aBropedepara He ACHO, KAKUM KOHKPETHO 00Opa3oM M MPH KAKUX YCIOBHIX
ObUIM TOJYYEHBl HAHOYIJIEPOAHbIE BHMCKEpBI, Omarojaps dYeMy HMenach
BO3MOKHOCTB II0JTy4aTh BUCKEPHI 3aJaHHOT0 pazMepa (IJIMHBI U TOJIIHHBI).

2. U3 aBropedepara HENOHATHO, KakuM 00pa3soM KpENHUIUCh HaHOYACTHIIBI
KPEMHHUS Ha BEPIIIMHY BUCKEPA, U3MEPSIACH JIM UX Macca APYTUMH METOJaMH.

3. Taxxxe He NMOHATHO, MMEET JIM 3HAYEHHME NPHU TaKUX H3MEpeHHsx ¢dopma U
pasMep UCCIEAYEMOH YaCTUIb], YYUTHIBAIOCH JIM 3TO B TEOPETHYECKUX pacdeTax.

5) Or Kykywkuna Cepress ApceHbeBHYa, JOKTOpa (QH3UKO-MATEMATHUECKHX
HAYK, 3aCIyXeHHOTro aestens Hayku PD, 3aBenyrouiero nadoparopueii CTpYKTYPHBIX U
(a30BBIX MpeBpaIIeHUH B KOHACHCUPOBAHHBIX cpefax deaepaibHOro rocy1JapcTBEHHOIO
Oro/KeTHOro yupexaeHus Hayku « MHCTHTYT mpobieM MamuHoBeneHust Poccuibickoi
aKaJIEMUH HayK».

OT3bIB O€3 3aMevaHU.

Bce oT3bIBBI Ha aBTOpedepaT AUCCEPTALUH 10102KUTE/lbHbIE.

Br160p oduuHaIBHBIX ONMIOHEHTOB H BeAYlIel OpraHu3auuu 0O0OCHOBBIBAETCS
uX OONBIIMM OMBITOM pPabOThl B 00nacTAX (U3MKH MHKPO- M HAHOCTPYKTYPHBIX
OOBEKTOB, MOJEIUPOBAHUSA IPOLIECCOB MEXAHMYECKHX IMPOLECCOB, ONTHYECKUX
HAHOAHTEH U Pa3pabOTKH yCTPOWUCTB, pabOTAIOIIMX HAa OCHOBE AJIEKTPOMEXAHUYECKUX M
ONTOMEXaHUYECKHX 5(h(PEKTOB, UYTO MOATBEpKAaeTcs NyONHMKalHAMH, B KOTOPBIX
pPaccMaTpUBAKOTCS BOTIPOCHI, CBSI3aHHBIE C TEMATHKOH AUCCEPTAllMOHHOIO UCCIIEJ0BAHUA
COMCKATeJIsl.

JluccepTaMOHHBI COBET OTMEYaeT, 4YT0 HAa OCHOBAHHWH BbINOJHEHHBIX
COHCKATEJIEM HCCJIeTOBAHUM:

- NpeAT0MKeHA METOJUKa OMNpEeleNeHHs MacC HaHOOOBEKTOB C TPEeIoM
JIETEKTUPOBAHMS €IMHUIBI (hPeMTarpaMM M0 CIBUTY NOJIOXKEHHA TOYKHM y371a (Iy4HOCTH)
K0Je0aHNI HAHOOCLMIUIATOPOB KAHTHUIEBEPHOIO THIIA Ha BTOPOH pPE30HAHCHOM MOJE C
[IPHMEHEHHEM YTJIEPOIHBIX BHCKEPOB AMAMETPOM mopsaka 150 HM v IJIHHON mopsizika 5
MKM,;

- BBIIOJHEHO CpPaBHEHHUE pPE3Y/JIbTATOB NPUMEHEHHUA METOIUKH ONpPEACIICHHU
Macchl HAaHOOOBEKTOB 0 CIBHIY TEPBOH pPE3OHAHCHOM YaCTOTBI U M0 CMEILEHHIO
TMOJIOEHH TOYKM y3ia (MYYHOCTH) KoJeOaHUH Ha BTOPOX PE30HAHCHOH MOJe NpH



JOKanu3auMu 100aBOYHOM MacCchl Ha CBOOOJHOW BEPIIMHE BHUCKEPA, BbISIBJIEHBI
NpEeUMYILECTBA METOUKN, OCHOBAaHHOM Ha MCMOJIb30BAHUM BTOPOW PE30HAHCHON MOIBI,
TaK KaK YKa3aHHBIH METOA He TpeOyeT IIUTENbHOM IpoleNypbl 3allUCHU aMIUIUTYIHO-
YaCTOTHOM XapaKTEepPUCTHKH, YTO YMEHBINAeT Iapa3uTHOE obOpacTaHHE OCLUIUIATOpA
YIJIEPOJIOM IIPY BU3YaJIU3alMK B CKAHUPYIOIIEM 3IEKTPOHHOM MHUKDPOCKOIIE;

- Ipe/JI0KeHA KOHCTPYKIIUS COCTABHON KaHTUJIEBEPHON PE30HAHCHOUW CHUCTEMbI Ha
OCHOBE IIOCJIEIOBATEIBHO COEOUHEHHBIX [IBYX BHCKEPOB, ITO3BOJIMBILIAS YBEIUYUTH
TOYHOCTb U3MEPEHHUSI MacChl pE30HAHCHBIM METOJOM I10 CPABHEHHIO C PE30HATOPAMHU Ha
OCHOBE OJIMHOYHBIX BUCKEPOB;

- pa3pa60TaHa TEOPECTHUCCKAA MOACIb, OIIMChIBAKOIIAS PCXKHMBI Kosre0aHuH

HAHOMEXAHMYECKOM CHCTEMBl Ha OCHOBE COCTABHBIX BHCKEPOB, B IIPHOIIKEHUH MasbIX
JTUHEWHBIX KOoJIeOAaHUH, OIpenensiomas IHana3oHbl pa3MepoB COCTABHBIX YacTed uis
TOBBILLEHUA YYBCTBUTEILHOCTH CHCTEMBI INPH B3BELIMBAHMM NOOABIECHHOW MacChl B
CPaBHEHHH C OJJHOCOCTABHLIMH OCUUJUIITOPAMU;

- BbINOJHEHA OlleHKa IIPEAEIbHON YYBCTBUTENBHOCTH CHCTEMBI Ha OCHOBE
COCTaBHBIX BUCKEPOB Pa3IMYHOIrO pazMepa B AuanasoHe auameTpoB 1o S00 HM u JuH
JO 5 MKM, 9YTO TO3BOJISIET INPOEKTHPOBAaTh  AETEKTOPbI C  YBEIHMYCHHOH
YYBCTBUTENILHOCTBIO  OINpEAENEHHs  MacChl  HAHOOOBEKTOB  MNpPH  3aJaHHBIX
reoMeTpuyeckux napamerpax. Iloka3zaHo, 4To NpH ONpEAeSIeHHBIX pa3Mepax BUCKEPOB B
CHCTEME BO3MOXXHO BO3HHMKHOBEHHME MEXaHHUECKOro pe3oHaHca PaHO C pe3KuM
npouIeM aMITUTY IHO-4aCTOTHOM XapaKTEPUCTUKH;

- €O034aHA OKCNEpPHUMEHTAJbHAs YCTAaHOBKA I10 ONpEAEJIEHHI0 (POKYCHOTO
PacCTOSHUS JIMH3UPOBAHHOIO BOJIOKHA METOJOM aHalh3a aMIUIMTYAbl KOJeOaHHH
YIJIEPOJHOTO HAHOPE30HATOPa Ha IEpBOH PE30HAHCHOM MOJE IPH PACIIOIOXKEHHUU €r0 B
doxyce ITHUH3HI;

- IpeJIoKeHa TEOpeTHYeckas MOJENb, OIMCHIBAIOLIASL KOJIEOAaHUS pe30HATOpa
KaHTMJIEBEPHOI'O THUIIA HAa OCHOBE OJAMHOYHOI'O YIJIEPOAHOIO BHUCKEPA, HAXOIAIIErOCs B
¢pokyce nasepHoro nydxa. IfokazaHo, 4To MOLYJIALMSA TEMIIEPATYPBI BUCKEPA, CBSI3aHHAS
C TIOCIENOBATENBHEIM BXOAOM M BBIXOJOM pe30HaTopa M3 00nacT (POKYCHUPOBKU
Ja3epHOr0 IMyudKa, MPUBOAMT K MOIYIAUMHM 3HadeHHs Monynst FOHra Buckepa (M Kak
CIIEICTBHE JKECTKOCTH), YTO B CBOIO OUEpEAb OOECNEYMBAET BO3HMKHOBEHHE B CHCTEME
IapaMeTpUYECKOr0 PE30HAHCA;

- BbISIBJIEHO, YTO JIOKAJIM3allMsi OMNTHYECKOM HAHOAHTEHHBI, CIEKTPalIbHOE
MOJIOKEHUE pe30HaHCa MU KOTOpOH COBINAAAET C JUIMHOW BOJIHBI BHELIHETO Ja3€pHOrO
H3JTyUeHUsI, Ha CBOOOIHOM BepIIMHE HAHOPE30HATOPA MPUBOAUT K YBEITUUEHHIO TITyOHHEI
MOJYJIIUMH KOJIEOaHUH BUCKEpA B (POKYCE JIa3€pHOTO IIyYKa.

TeopeTuueckasi  3HAYUMOCTb  HCCIENOBaHMs  OOOCHOBaHa  T€M,  4YTO
MPUMEHHUTENILHO K TpoOJeMarhke aucceprauud  3(p¢EKTUBHO, C  IIONyHYEHHUEM
o0aJaroIX HOBU3HOH Pe3yIbTaTOB:



- IIpenJioxkeHo HCTONb30BaTh cucteMy auddepeHunanbHbIX ypaBHEHUNH Diepa-
bepHynmnu B YacTHBIX NPOM3BOAHBIX JUIS OMNpeAesieHHs MacC HaHOOOBEKTOB,
JIOKaIM30BaHHBIX Ha CBOOOJIHOM KOHIIE OCHWIIATOPA KAaHTHICBEPHOTO THIIA, 110 CABUTY

MONIOKEHUsT TOYKHM y37a (IMyYHOCTH) KoJebaHMM Ha BTOPOH DPE30HAHCHOW YacToTe
KOoJeOaHui;

- oDocHoBaHa MarTemaTHYeCcKas MOJENb, OIMCHIBAIOIIAS PEXUMBlI KOJeOaHHUH
COCTaBHBIX OCLMJUIITOPOB KAaHTWIEBEPHOTO TUIIAa HA MOJAX CTapHIMX TNOPSIKOB U
MpeCKa3bIBAIONIAs BOSHUKHOBEHHE B TAKOH CUCTEME MEXaHHYeCKOoro pe3oHaHca daHo;

- 000CHOBaHA MaTeMaTHYeckas MOJIeNb, OIUCBHIBAIOLIAS BO3HUKHOBEHHE B
pe30HaTOpe KaHTHJIEBEPHOTO THIIA IapaMEeTPHUIECKOr0 PE30HAHCA MTPH MOIYJTHPOBAaHHOM
3aCBETKE J1a3€PHBIM U3TyYEHUEM U HKCIIEPUMEHTAIBHO NMOATBEPAKIEHA €€ aJeKBATHOCTD.

3HaveHWe TOJYYEHHBIX COMCKAaTeJeM pe3yJbTATOB HCCIAeI0BAHUA /JIs
NMPAKTUKH MOATBEPKIAETCA TeM, YTO:

TTOJYYEHHBIE B XOJE BBIIOMHEHHS Pa0OTHI pPE3yNbTaThl HAXOAAT INPAKTHIECKOE
NpUMEHEHHWE W B JaJbHEHIIEeM MOTYT OBITh BOCTpPeOOBaHBI B HAYYHBIX U
00pa30BaTENbHBIX LEHTpaX, Ha IMPEeNIpUATHAX, 3aHUMAIOMUXCA pa3paboTKoN U
IPOM3BOACTBOM AETEKTOPOB MajbIX MacC W CEHCOPOB ONTOMEXaHHYECKUX dPPEKTOB, B
toM uncne B Cankrt-IlerepOyprckom rocygapctBeHHoMm yHuBepcutere, ®I'AQOY BO
«CIIOITY », CII6BIDTY «JIDTU», CII6AY PAH nMm. JK.U. Andepora, komnanusx OO0
«HT-CII6» (Canxrt-IletepOypr) u OAO «Asanrapa» (Cankr-IletepOypr).

OueHKa JOCTOBEPHOCTH PE3YJbLTATOB MCCAEI0BAHMS BbISBHJA, YTO HAy4YHBIC

TIOJIOKEHUS, BBIBOJABI M PE3YABTATHI, COAEpPKALLMECS B JUCCEPTAIMH, MTOATBEPIKIAOTCS
UCTIONE30BAHUEM [MPU3HAHHBIX, arnpoOMpPOBAHHBIX M OOOCHOBAHHBIX (UIHIECKUX
METO/IOB, KOMIUJIEKCHBIM XapaKT€POM BBIIIOTHEHHBIX JKCIIEPUMEHTOB M HCCIIEAOBAHHM
YHUCJIEHHBIMH METOAAMU C HCIOJIB30BAHUEM JMIEH3MOHHBIX IPOTPAaMMHBIX IAKETOB, a
TAKXX€  BOCIPOU3BOAUMOCTBIO  TMOJYYEHHBIX  3KCIEPUMEHTAIBHBIX  JAaHHBIX.
JIOCTOBEpPHOCTH ~ IKCIIEPUMEHTAIBHBIX  JaHHBIX  o0ecredyeHa  UCIOJIB30BAHHEM
METPOJIOTHYECKH MOBEPEHHOTO 000pyaoBaHUs. Pe3ynpTaTel 3KCIEPHMEHTa XOpOLIo
COIIaCYIOTCS ¢ TEOPETUUECKMMHU OLIEHKAMHU M pe3yIbTaTaMU MOAEIUPOBAHU.

OcCHOBHBIE  pE3yJbTaThl AOKIAALIBAIUCE W OOCYXIAIMCh Ha  CIEeIYROLIHX
KoHpepenuuax: «Saint Petersburg OPEN 2021y 8th International School and Conference
on Optoelectronics, Photonics, Engineering and Nanostructures. Saint Petersburg, Russia,
May 25-28, 2021.; XVII Bcepoccuiickast KOH(epeHLUUss MOJIOABIX  YYEHBIX
«HaHoanextpoHuka, HaHOGOTOHHUKA U HeNuHeHHas ¢usnka», Capartos, 13—-15 centsdps
2022 r.; «Saint Petersburg OPEN 2023» 10th International School and Conference on
Optoelectronics, Photonics, Engineering and Nanostructures. Saint Petersburg, Russia,
May 23-25, 2023; «Monoaexnas IlIkosa no ¢usMke KOHAEHCHUPOBAHHOTO COCTOSHMSA
(xonma OKC-2024)». HULl «KypuatoBckuit unctutyt» - I[IMAD. noc. Jloceso,
Jlenunrpaackas obnacte, 11 - 15 mapta 2024 1.



JIMYHBIA BKJIAJ COMCKATENS 3aKII0YAETCS B CISAYIOIIEM:

o l3roTomieHue 3KCIEPUMEHTAIBHBIX 00PA31I0B HAHOOCUMIUIATOPOB.

o lccaenoBaHHe aMIUIMTYJHO-4YAaCTOTHBIX XapaKTEPUCTHK HAHOOCUENIATOPOB Ha
OCHOBE YIJIEPOAHBIX BUCKEPOR.

o  DopMHUpOBaHHE MaTeMaTHYECKOM MOJIETH IIPOLIECCOB KOJIeOaHUH
HaHOPE30HATOpA Ha IIEPBOM U BTOPOU PE30HAHCHBIX MOJAX.

o (CozmaHue  OKCIIEPUMEHTAIBHOM  YCTAHOBKM Ha OCHOBE  CKaHMPYIOLIETO
3NIEKTPOHHOTO0 MHKPOCKOIA, B KaMepe KOTOPOro OOBEAMHEHbI TBEPIOTETbHAS
Urjla ¢ HaHOPE30HATOPOM, JIMH3MPOBAHHOE OITOBOJIOKHO M CHOKYCHpPOBAHHBIN
SNIEKTPOHHBIA Iy4OK. YCTaHOBKa Takke obOecrneynBajia MO3UIHOHHUPOBAHNE
HAaHOOOBEKTOB Ha CBOOOJHBIM KOHEL HAaHOPE30HaTopa ¢ IMPUMEHEHUEM
MEXAHUYECKOTO0 HAHOMAHUNYJIATOpA.

o Opra"uzanus ¥ MPOBEACHME UHUCIEHHBIX M 3KCIEPUMEHTAILHBIX HCCIEIOBAHUH,
00paboTKa ¥ aHAJIM3 HOJTYUYEHHBIX PE3YIHTATOB.

e [loaroTroBka Hay4HBIX ITyOIMKALMH COBMECTHO C KOJJIEraMHu.

o [IpencraBienue pe3yapTaToB paboThl Ha KOHGEPEHLIHX.

Ha 3acenanum 20 nexabps 2024 roma J{MccepTanMOHHBIM COBET IPUHSI PELICHHE
npucynnts HanosH Vpune BasieppeBHE yueHyr CTENneHb KaHAuaara (QU3MKO-
MaTeMaTHYECKMX HAYK.

[Ipy npoBeneHMM  TaWHOrO  rosocoBaHUs  JlMCCEpTAaLlMOHHBIA  COBET B
KonuyecTBe 16 uenoBek, U3 HUX 16 JOKTOPOB HayK, YYaCTBOBABUIMX B 3aCEAaHHH, U3
21 yenoBeKa, BXOJSIUMX B COCTaB COBETA, IONOJIHUTEILHO BBEAEHBI HA PA30BYIO 3aUIUTY
0 yenoBek, MPOrojloCOBaIM: 3a — 16, NPOTUB — HET, HENEHCTBUTEILHBIX OIOJIETEHEN
— HeT.
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