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3AKIIOYEHHUE

denepanbHOTO TOCYAAPCTBEHHOTO OFOIKETHOrO 00Pa30BATEILHOTO YUPEKACHHM S
Haykd HCTUTYT aHATHTHYECKOro npubopoctpoeHus Poccuiickoi akaaeMuu HayK
(MAII PAH)

Huccepranus Jlykamenko C.JO. «OcobenHoctn ucnons3zoBanus C3M 30HIOB B
HAHOJMarHOCTHKE» Ha COMCKAaHHE YYEHOH CTENEHU KaHauaaTa (pU3uKO-MaTeMaTHdecKuX
Hayk 1o creudansHocTH 1.3.2 TlpubOopsl ¥ METOABI 3KCIEPUMEHTANBHOH (UIMKH
BHITIOJIHEHA B MHCTUTYTa aHamMTHUEeCKOr O pubopocTpoeHus PAH.

Couckareny Jlykamenko CraHucnas [OpreBuu B 2014 1. OKOHYHI
depepanbHOE TOCYIApCTBEHHOE OIOKETHOE 00pa3oBaTENILHOE YUYPEXKICHHE BBHICLIErO
1pohecCHOHAIILHOTO 00pa3oBaHMs «Caukt-ITerepOyprckuii HaIMOHAJIBHBIN
MCCIIEA0BATENHCKUH YHUBEPCUTET UHPOPMALIMOHHBIX TEXHOJIOTHH, MEXaHUKU U ONITHKH
no cnenranbHocTH/HanpasieHuo 200100 «IIpubopoctpoeHue».

C 2014 no 2018 rox mpoxoaui 00yueHHe B OYHOU acnupaHType B DenepaibHOM
roCyIapCTBEHHOM OIO1XKETHOM 00pa3oBaTENbHOM YUPEXKIECHUU BBICILIATO
npodheCCHOHATIBHOTO o0pa3zoBaHUs «CankTt-TletepOyprekuit HaIlMOHAJIbHBIM
UCCIIEAOBATENHLCKUM  YHUBEPCUTET HHGOPMAIMOHHBIX TEXHOJOTHH, MEXaHUKH WU
ONITHKMY», Ha Kadeape HaHoTexHOIOrUH 1 MaTepHaloBeIEHUS U, TTOCIIE peOpraHU3 AU
CTPYKTYpH! YHHBepcuTeTa, Ha Kadenpe Hanoporonukn u Mertamarepuanos, 110
cnenuansHocTH 05.11.01 Ilpubops! 1 MeToas! M3MEpeHHUs (110 BUAAM U3MEPEHUN).

B nepuon moarorosku aucceprauuu Jlykaumenko C.1O. pabotan B mabopatopuu
Ckanupyroiiei 30H10BOW MHUKpockonuu U crmektpockonuu WAIT PAH. B Hactosiee

BpEMAA pa60TaeT B 3TOU na6opaTopHH B JOJIPKHOCTH MJIaAUIECr0 HAYYHOro COTpyaHHKa.



Hayunsiit pykoBoautens — lI'onyOok Anekcanap OneroBuu, TOKTOp (H3HUKO-
MaTeMaTHYECKHUX HayK, TJIaBHBIM HayudHBIH COTPYMHHK Jabopartopuu CxaHHpYRONIei

30H/I0BOM MUKpOcKonHHU U crekTpockonuu MAII PAH.

[To utoram paccMOTpPEHUs] MPHHATO CIEAYIOLLEE 3aKIIOUEHHE!

1. JIu4HbIA BKJIAJ COMUCKATEJNHA 3aKIIOYAETCs B  KIIOUEBOW pPOJM  IIpU
NOJYy4eHUH BCeX NPEe/ICTABIEHHBIX B JUCCEPTALMU pe3yJbTaToB. Bce sKCrepUMEHTHI,
MOJEIUPOBAHUE M pPacu€Thl IPOBOJWIMCH JIMYHO COUCKaTeleM, JHOO TpH ero
HEToCPeCTBEHHOM ydacTHUd. CoucKaTenb NpUHUMAN Yy4acTHE B BBIABHIKEHHH THIIOTE3,
MIOCTaHOBKE 3a/1a4, Npejyiarail IyTH UX JOCTHXKEHHUS, aKTUBHO 00CYXIall MOJy4YCHHbIE
pe3yJIbTaThl, HHTEPIPETHPOBA U 0OpabaThiBall JaHHbIE.

2. JlocTOBEpPHOCTh HAYUYHBIX JOCTHJKEHHMM COMCKaTelss oOecnedyuBaercs
KOPPEKTHOM IOCTAaHOBKOW 3a7ad, MHOTOKPAaTHBIM IIPOBEIEHHEM OSKCIEPHMEHTOB C
BOCIPOU3BOAUMBIMH pe3yJIbTaTaMH, NPHUMEHEHUEM COBPEMEHHBIX CPEICTB M METOJIOB
JMArHOCTUKM HAHOCTPYKTYp, @ TakKe€ XOpOUIMM COOTBETCTBHEM  pE3yJIbTaTOB
YHCIIEHHOTO MOJEIUPOBAHUA M OKCIEPUMEHTAIBHBIX JaHHBIX. Pe3ynpTaThl paOOThI
ObUTM NIpEACTaBIEHbl Ha 15 KOH(epeHUHUAX, B TOM YHUCIIE HA MEXTyHAPOAHBIX.

3. HoBu3HAa BBINOJIHEHHbIX HCCACAOBAHMI 3aKITIOYACTCST B TOM, YTO:

e BrepBble NPEIVIOKEH U peaIM30BAH PE30HAHCHBIA neTekTop macchl (PJIM) B
BUJIe yriepogHoro HaHoBuckepa (YHB), BeipalieHHOro Ha KOHYHMKE BOJIB(HPaMOBOTO
30HAA, KOTOPBIM T10O3BOJIIET M3MEPATH MacCy CYOMHKpPO- H HAHOOOBEKTOB B
HemocTynHOM paHee auanaszode (107'4-10Y) r, mepcnekTHBHOM Ul B3BELIMBAHUSA
BHUPYCOB, OaKkTepuii, 0€JIKOB U HAHOYACTUL] JIFOOOH NPUPOLBL;

o BriepBbie 3KCIIEpPUMEHTATIBHO 00HAPYKEHO, UTO TOOPOTHOCTh PE30HAHCHBIX
KojebaHui Ha Bo3ayxe Y HB, BripallieHHOTO Ha KOHUMKE BOJILGPAMOBOTO HAHO30HA, HE
YMEHBIIAETCSI MO0 CPAaBHEHUIO C NOOPOTHOCTBIO pE30HaHCA B Bakyyme. OIMHaKOBas
nobpoTtHOCTh faHHOro PJIM kak B BakyyMme, Tak W IpH aTMOCHEpHBIX YCIOBHSAX,
SBJSIETCS NPUHLUITHAIBHO BOXHBIM PE3YyIbTaTOM U1 OMOMEAMIIMHCKUX 3a/ad.

. BrepBble  3KCIIEPUMEHTAIBHO  NPONEMOHCTPUPOBAHA  BO3MOXHOCTH
3aKpeIUICHHUsT 30JI0TBIX HAHOYACTHMII Ha KOHYMKE YIVIEDOJHOTO HAHOBUCKEpA C
HCTIOJIb30BaHUEM V — 00pa3HbIX HAHONOBYIIEK. IIpennoxeHHbIH crnocod 3axkperieHus
30JIOTBIX ~ HAHOYACTHMIl HA  TOBEPXHOCTH  YIJIEPOJHBIX  HAHOBUCKEPOB  He3
JOTOHUTEIbHBIX CBA3YIOIIHX BEIIECTB UMEET NMPAKTUIECKYIO [IEHHOCTh IIPH pa3paboTKe
METONOB  MaHHUIyJIMpOBaHUS  Metauueckumu “HY,  dyHxuMoHanmu3anmu — ux

MOBEPXHOCTH, UCIIOJIB30BAaHNU B 3aa4ax OMOCEHCHHTA H T.II.



o Brnepsrle mokazaHo, 4TO IpH paboTe be3ope3oHaHCHOro «self-sensingy
30HJOBOI'0 JaTyHhKa B BHUJE MbE30TPYOKHU C BOJIBPPAMOBBIM HAHO30HAOM BO3HHKAIOT
CBSI3aHHbIE KOJIeOAHMS, YBEIHYMBAIOUIME 00JaCTh KOHTAKTa 30HAA C 0O0pasloM H
YXYALWIAIIKE TOpOocTpaHCTBeHHOe paspemenne C3M. llpemnoxeH moaxox K
YMEHBIIIEHHIO «IISTHA KOHTAKTa» M YJIYUYUIEHHIO MPOCTPAHCTBEHHOTO paspemreHus C3M
npuOOpPOB, HUCHOJB3YIOUIUX IbE30PE30HAHCHBIA AaTuyuk «W 30HI — Mbe30TpyOKa» B
pexxume paboTsl «tappingy.

o BrniepBble npeasio)keH W UCIMOJIb30BAH IOJY3MIHUPUYECKHH crocod yuéra
3JIEKTPOXUMHYECKOH PEAKIIMK Ha XJIOpCcepeOpsSHBIX 3JIEKTPONax MpH OIpPENeIeHHH TOKa
HACBILICHUS  KaNWJUISPHOIO  HaHO30HAA. lIpemnoxkeHHBIM crmoco®  ompenesieHus
Koo duumenTa npeoOpazoBaHUsl MOHHOI'O TOKa B 3JIEKTPOHHBIN mpu pabdore ¢ AgCl-
3JIEKTPOJAMU MOXXET OBITh HCIOJB30BAH MPHU pabOTE€ C MHUKPO- U HAHOQIFOHIHBIMU
CHUCTEMaMH pPa3JU4yHOI0 Ha3HAYEHHUS

o BriepBeie oOHapyxkeH nuk Ha kpuBoid mnomgsona B CKM u pazpaborana
Mozenb, OOBSCHAMOLIAag ero mnoseiaeHue. llokazaHo, 4yTo mOpu cooTHouleHuu 1:10
KOHIIEHTpalluu BoaHoro pacTBopa NaCl BHyTpu Kanuiisipa U CHapy’»KH, COOTBETCTBEHHO,
Ha0I01aeTCst 6-KPaTHOE yBEJIMYEHHE HOHHOI'O TOKA 10 CPAaBHEHHUIO C TOKOM HACHIIICHHS.
[loHnmanue npUpOABl IOSBIEHHUS INHKa Ha KpuBoHM mnoasoma B CKM BaxHO s
MOCTPOCHHS aNTOPUTMOB YCTOMYHUBOM pabOTHI CACAAIICH CUCTEMBI.

4. [IpakTHyecKasi 3HAYUMOCTh MOJy4eHHBIX pPe3yJIbTATOB:

- pa3pabOTaHHBIA aBTOPOM TIOJXOJl MEPEKPHIBAET HENOCTYMHBIM paHee it
PE30HAHCHBIX JETEKTOPOB Macchl auanazon (107'4-1017) r xapaxkrepHbIil A1 BUPYCOB,
OaxkTepui, OEJIKOB U HAHOYACTHIL JIFOOOH MPHPOABI, NPH 3TOM Ba)KHOE MPAKTHYECKOE
3HAYeHHE HMEET BO3MOXXHOCTh MPOBOAMUTH H3MEpPEHHE KaK B BaKyyme, Tak U IpH
aTMOC(EPHOM J1aBJICHUY;

- MPEUIONKEHHBIH CIOCO0 «YUCTOTO» 3aKpeIUVIeHHs 30JI0ThIX HAHOYACTHI[ Ha
xoHurke HMO umeeT npakTH4eCKy 0 IIEHHOCTh 17151 OMOMEIUIMHCKUX 3a/1ay;

- BBLINOJIHEHHOE B paboTe MoaenupoBaHHe KojeOaHud W 30HIOB M 30HJOB-
HaHOKanmWuIsipoB C3M  HMeeT OuYeBHAHOE TMPAKTHYECKOE 3HAYEHHUE, TIOCKOJIBKY
MO3BOJIAET YJIYUIIUTh MPOCTPAHCTBEHHOE DAa3pellieHHue IPH BU3YATM3ALHUU MHKPO- H
HAaHOOOBEKTOB, a Takxe ObICTponelcTBUE cnefsamed cucreMbl C3M 3a  cuér
YMEHBIIICHHA BPEMEHH CTaOMIH3alMK B3aUMOJCHCTBHS MEXIY 30HAOM H 00pasLom;

- Ha OCHOBAHMH BBIMTOJIHEHHBIX JKCIIEPUMEHTOB M MOJCIHUPOBAHUS MPEUIOKEH
croco® pacy€ra TOKa HaChlIlEHHs C TOYHOCTBIO 5%, MpOTEKAIOUIEro 4Yepes
HAHOAMEPTYpy 30HAa-HAHOKAIMILIAPA, a TAK)KE KaUECTBEHHO U KOJIMYECTBEHHO OMUCAHO

BO3HUKHOBCHHUEC I[IHMKa Ha KpHBOﬁ noJBoaa B CKaHHPYHOLIEM MHKPOCKOIIE MOHHOH



IPOBOAMMOCTH, YTO MOET OBITh HCIOJB30BAHO KakK JUIs OIpeAeNeHUs Iuamerpa
HAaHOAIIEPTYpPhbl, TaK M IpH pPa3pabOTKe HAHOKANMJUIAPHBIX CHCTEM C aJalTHBHBLIM
U3MEHEHHEM pa3MepoB HaHOKaHaa.

5. Jlucceprauusi cOOTBETCTBYeT HayuyHoil cieunanbHocTH: 1.3.2 «IIpubops! u
METOIbl SKCITEPUMEHTANBHON (HU3UKIY, a TAKXKE TPeOOBAHUAM, YCTAHOBJIEHHBIM II1. 9-14
[TonokeHUs O TPHUCYXKACHHM YUCHBIX CTeNeHeH, yTBepxkaeHHoro IlocTaHOBIeHHEM
[IpaButensctBa PD Ne 842 ot 24.09.2013 r. (¢ y4eToM M3MEHEHHH U NOMOJHEHUH N0
25 smBapst 2024 r. BKIFOYHUTENBHO).

6. IlonHoTa  M3/I0XKeHUS]  MATepUAJOB  JuccepTauMu B padoTax,
OIyOJIMKOBAHHBIXCOHUCKATENIEM.

OcHOBHOE cOAEp)KaHHE NUCCEPTALMH ONMyOJMKOBAaHO B 16 medaTHBIX TpyHdax,
peuensupyembix Web of Science, Scopus u PHUHI[. Marepuansl muccepTaniun
H3NOKeHbl B paboTax couckarens [l —I16] B paborax [l,2] nuccepTaHTOM
NpPEeNCTaBlIeHbl  pe3ylbTaTbl JKCIIEPUMEHTOB MO  BO30YKIEGHHUI0O MEXaHUYECKHUX
pEe30HAHCHBIX KoseOaHui W Ul ¥ MOJEeNnHpOBaHHUIO IThe3opesoHaHcHoro C3M natymka ¢
W 30HAamMu, IUI8 KOTOpPOro IPEUIONEHBI CIIOCOOBl YCTpaHEHHs «Iapa3sUTHBIXY
KoeOaHuii BeplIMHBl 30HAA. B pabotax [2-4] omucan merton co3nands YHB Ha
BepuinHe W 30HIOB, U METOJMKAa HU3MEPEeHUs aMIUIUTYIHO-4acTOTHBIX XapaKTePUCTHK
HMO ¢ nomolibl0 CKaHUPYIOIIEro 3JEKTPOHHOTO MHUKpockomna. B pabore [5]
IIPEeNCTaBJIeHbl IKCIEPUMEHTAIIBHBIE PE3YIbTAaThl N0 M3MeEpeHUto Moayis FOura YHB
JUHAMUYECKUM M CTaTHYeCKUM MeToAoM. B paGorax [6,7] npuBeneHbl pe3yibTaThl
uzmepeHus nodporHocty HMO Ha ocnoBe YHB B Bakyyme M npu armochepHOM
nasineaun. B pabote [8,9] omucan PJIM Ha ocHoBe YHB u mnpemiokeHn MeTon
3aKperIeHHst 30JI0ThIX HaHo4acTHML Ha KoHuuke HMO c¢ noMoumpko yriepoaHeix V. —
00pa3HBIX HAHOJIOBYIIIEK 6€3 OMOJIHUTENBHBIX CBA3YIOLMX BelecTB. B paboTax [10-16]

OIKCaHbl 0COOEHHOCTH MPUMEHEHHs CTEKITHHBIX HAHOMUIIETOK Tipu pabote B CKM.

Crucok craTeil, MHACKCHUpYEeMbIX B 0a3ax maHHeIX Scopus, WoS, PUHII, B
KOTOPBIX COAEP)KATCSA OCHOBHBIC PE3YIbTAThl JUCCEPTALIUHU:
1. S.Yu. Lukashenko, O.M. Gorbenko I.D. Sapozhnikov, M.V. Zhukov, M. L. Felshtyn,
S. V. Pichakhchi, A. O. Golubok On the Spatial Resolution of a Piezoresonance Probe
Sensor with a Tungsten Needle // Journal of Surface Investigation X-ray Synchrotron and
Neutron Techniques, 2023, 17(3):578-58.
2. S.Yu. Lukashenko, V.V. Lysak, 1.D. Sapozhnikov, I1.S. Mukhin, A.O. Golubok Study
of micro-and nanomechanical oscillators based on crystalline W and amorphous C
whiskers // AIP Conference Proceedings 2015, 643, 1,012114.
3. I'opbenko O.M., @envmrein M.JL, JJykamenko C.FO., ['ony6ox A.O., CanoxHUKOB
W.JI. HW3MmepeHue aMIUIUTYAHO-YaCTOTHBIX  XapaKTEPUCTUK  HAHOMEXaHUYECKHUX



OCLIJUIATOPOB IIyTeM BH3YATH3AIMU MX KOJEeOaHUH B CKAHHUPYIOIIEM 3JEKTPOHHOM
mukpockore // Hayunoe npubopoctpoenne — 2018. — Tom 28. — Homep 3 C. 109-117.

4. S.Lukashenko, I.Mukhin, O.Gorbenko, G.Larionenko, I.Sapozhnikov, M.Felshtyn,
A.Golubok, Visualization of Complex Oscillations of Carbon Nanowhiskers in SEM AIP
Conference Proceedings 2064, 020002 (2019).

5. S.Y. Lukashenko, M.V. Zhukov, 1.S. Mukhin, 1.D. Sapozhnikov, A.O. Golubok
Measurement of the Young’s modulus of amorphous carbon nanowhisker by static and
dynamic method // AIP Conference Proceedings 2017, 1874, 1, 040025.

6. Lukashenko S.Y., Golubok A.O., Mukhin [.S., Veniaminov A.V., Sapozhnikov 1.D.,
Lysak V.V. Q-factor study of nanomechanical system "metal tip - carbon nanowhisker"
at low and ambient pressure // Physica Status Solidi (A) Applications and Materials
Science 2016, 213, 9, 2375-2379.

7. S.Lukashenko, I.Mukhin, A.Veniaminov, I.Sapozhnikov, A.Mozharov,
D.Kupriyanov, A.Golubok Investigation of nanomechanical oscillators based
onamorphous carbon whiskers in vacuum and at ambient pressure // Journal of Physics:
Conference Series 769 (2016) 012062.

8. S.Yu. Lukashenko, I1.S. Mukhin, F.E. Komissarenko, O.M. Gorbenko, I.D.
Sapozhnikov, M.L. Felshtyn, A.O. Golubok Resonant Mass Detector Based on Carbon
Nanowhiskers with Traps for Nanoobjects Weighing // Physica status solidi (a) 2018,
215, 21, 1800046.

9. Lukashenko S.Y., Golubok A.O., Komissarenko F.E., Mukhin 1.S., Sapozhnikov I.D.,
Veniaminov A.V., Lisak V. Precise mass detector based on carbon nanooscillator // AIP
Conference Proceedings 2016, 1748, 050002.

10. M.V. Zhukov, S.Yu. Lukashenko, [.D. Sapozhnikov, A.O. Golubok Creation and
study of liquid nanojunction using SPM-base technology // Joumal of Physics:
Conference Series 2020, 1695, 1, 012167.

11. M.V. Zhukov, S.Y. Lukashenko, 1.D. Sapozhnikov, A.O. Golubok, V.I. Chubinskiy-
Nadezhdin, F.E. Komissarenko, Scanning ion-conductance and atomic force microscope
with specialized sphere-shaped nanopippettes // Journal of Physics: Conference Series
2017,917, 4, 042022.

12. M.V. Zhukov, S.Yu. Lukashenko, 1.D. Sapozhnikov, M.L. Felshtyn, O.M.
Gorbenko, A.O. Golubok Scanning ion-conductance microscope with modulation of the
sample position along the Z-coordinate and separate Z-axial and lateral (X, Y) scanning //
Journal of Physics: Conference Series 2021, 2086, 1, 012074.

13. M.V. Zhukov, S.Yu. Lukashenko, [.D. Sapozhnikov, M.L. Felshtyn, O.M.
Gorbenko, S.V. Pichakhchi, A.O. Golubok Multimode scanning ion conduction
microscope with piezo-inertial moving system // Nauchnoe priborostroeniye 2022, 32, 4,
68-87. _

14. XKykos M.B., I'op6enko O.M., Jlykamenko C.JO., Canoxuukos 1./1., ®enpmTsiH
ML, Tuuaxun C.B., Tonybox A.O. BnusHue moBepXHOCTHOTrO 3apsiia Ha HOHHYIO



IPOBOJUMOCTE JJIEKTpOdHTa B HaHokaHane // OTT, 2023, Ttom 65, Bem. 12 cTp 2208 —
2211.

15. S.Yu. Lukashenko, O.M. Gorbenko, M.V. Zhukov, S.V. Pichahchi, I.D.
Sapozhnikov, M.L. Felshtyn, A.O. Golubok Behavioral Features of the Approach Curve
of a Scanning Ion-Conductance Microscope // Journal of Surface Investigation: X-ray,
Synchrotron 2023 17, 3, 585-591.

16. C.B. Iluwgyaxun, O.M. T'opbenko, C.FO. Jlykamenko, M.JI. ®enpuitei. W.JI.
CanoxnukoB, W.C. Cpaiikun, A.O. ['onyO0ok VYMeHblLIEHHE BPEMEHH I[1OTYyYEHHUsI
H300pakeHHs B CKaHUPYIOIEM MHKPOCKOIE HOHHBIX TOKOB B hopping“-mone // ITucema
B XT®, 2024, Tom 50, Beim. 20, 48-51

Huccepranusa «OcobeHHocTH ucnonb3oBaHug C3M 30HI0B B HAHOIUArHOCTHKEY
Jlykamienko CranucnaBa IOpbeBuya cooTBETCTBYET TpeOoBaHUsM . 9-14 Ilonoxenus
O IPHUCYXJIEHUHU YUEHBIX CTeleHeH, yTBepxaeHHoro IlocranoBnenuem Ilpapurenncrra
P® N: 842 or 24 09.2013 r. (c yueToM U3MEHEHUM U JOMOJHEHHUH 10 25 siuBaps 2024 r.
BKJIFOUMTENbHO) U NyHKTaM | u 8 [lacnopra cneunanbHoctu 1.3.2 Ilpubopsl u MeTonb
SKCHEPUMEHTAIBHON (QHU3UKH 007acTh 3HaHUK (OHU3MKO-MATEMaTHYECKHE HAyKH, a
uMeHHO, «M3yueHue ¢u3nuecKux SBACHUH M MPOLECCOB, KOTOPBIE MOTYT OBITh
UCIOJb30BAHBI  JUIS  CO3JaHUS NOPUHLHMIHAATHHO HOBBIX IPUOOPOB U METOJOB
SKCIMEPUMEHTAIbHOH (u3uku», «PazpaboTka M cO3JaHUE CPEJACTB aBTOMAaTH3aLUHU
busnyeckoro sxcnepumerTay U «MopaenrpoBanue GU3HYECKUX SIBICHUN U IPOLECCOBY.

Jucceprauus JlykamreHko CraHucnaBa IOpbeBuua «OCcobEeHHOCTH
ucnonp3oBaHusi C3M 30HAOB B HAaHOAMArHOCTHKE» PEKOMEHAYeTCs K 3alluTe Ha
COMCKaHHE YYEHOHW CTENEeHHM KaHaujaTa (QU3MKO-MAaTEMAaTHYECKHUX HAyK IO
cnenuanbHOCTU 1.3.2 «IIpubopsl U METOABl SKCIEPUMEHTATIBHON QUIHKI.

3aKJIroueHue MOATrOTOBIEHO Ha 3acefaHud OO0beIMHEHHOTO Hay4yHOrO CEMHHapa
WucTutyTa ananutryeckoro npudopocrpoenuss PAH (mporokon Ne 6 ot 12 cenrsdps
2024 1.).

Ipencenarens ceMunapa
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