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UHCTUTYTA 3A MYJTUIUCUMILINHAPHA UCTPAXKUBABA
YHUBEP3UTETA V BEOTPAJTY

Omnyxom Hayunor seha Mucruryra 3a MyJITHIUCUMIUIMHAPDHA HMCTPaKUBamba, O
28. 01. 2014. ronune onpehenu cMmo 3a wianoBe KoMucHje 3a OLEHY HCIYEHECHOCTH YCIIOBa
kaugupatkume Mp Mununme M. Tlouyde-Hemmh 3a pemsbop y 3Bame HCTpakuBay-
capajiHuK.

Ha ocrOBY pa3sMaTpama NpwiIokeHe INOKyMeHTanuje mopHocuMo HayunoM Behy
cienehn

U3BEINITAJ

1. buorpadcku noganu

Mumuna M. Tlouyya-Hemuh polena je 31.12.1976. romune y beorpaxy. OcHOBHY
ImKony 3appmmia je 1991. romuee, a TMMHa3M]y HPHPOTHO-MareMaTHdKor cMepa 1995.
roguHe y beorpany. iumiomupana je Ha XemujckoM dakynrery 2001. roquse ca IpoceqHOM
oneHoM 8,52 u oneHoM 10 Ha AUTIIOMCKOM HCIIHTY.

Marucrapcke crynmje, cMep Hayka o Matepujanuma, ynucana je mxoicke 2003/04.
roluHe Ha YHHUBep3uTeTy y beorpamy, Ha KojuUMa je IOJIOXKHIA CBE MCIHTE IipenBuljeHe
HACTaBHUM IUVIAHOM U TIPOTPaMoM ca cpeamoM oneHoM 10. Marucrapcky Te3y ozl HasMBOM
,»CTPYKTYpa u cBojcTBa TaHKUX ¢ummoBa LaNiO; nobujeHux U3 MOJMMEPHHX MpeKypcopa’
onbparuna je 30. centembpa 2010. Ha OCHOBY Hera je CTeKIa 3Bamke Marucrpa u3 obractu
HayKe 0 MaTepHjanuma.

W3pana noKTOpcke IUCEpTaldje Ha YHUBEpP3UTETY y beorpaay, mox HacjIoBOM
»XEMHjCKA W MCEXaHOXEMH|CKAa CHHTe3a MynTHdeponka Ha 6asd WTPHjyM-MaHTaHUTA
onoGpena joj je 25. anpuna 2012. roaune.

Y HBCcTHTYTY 3a MyNTHIMCIMIUIMHAPHA MCTpaKuBama YHuBep3urera y beorpany,
6usmeM lleHTpy 3a MyNTHIUCHUIUIMHAPHE CTYAMje, 3armocieHa je o anpuna 2004. roxunHe.
VY 3Bame uCTpaXKUBay-capagHUK n3abpaHa je 27.12.2010.

2. Hay4Ho-HCTPaXKHBAYKH Paj

e pocagammbd HAYYHO-HCTPKUBAYKHA pall OJHOCHO C€ HA OOIAacTH HAyKe O
MarepHjaluMa, HEOPTAHCKE XeMHje, XeMHje W (QU3MKe UBpPCTOr cTama. Yke obnactu
HCTPaXXHBamka Cy: Pa3B0] XEMHjCKHX MeToja 3a JoOHjame TaHKMX (HIMOBa, IIPaxopa U
OKCHIHHX KEepaMHYKHX Marepujaia, Kao M MeXaHoXeMHjcka CHHTe3a. VcTpaxupama Cy



yecMepeHa Ka ojpehuBamy KapaKTepHUCTHUHHX Ilapamerapa y Ipoliecy CHHTese, UMjuM Ou
nedunucameM Ouila yTBpheHa HBHXOBA BE3a A CTPYKTYPHHM TNapaMeTpuMa U CBOjCTBHMA
Jn00HjeHOT MaTepHjaia.

On 3anocnema y UHCTHTYTY 3a MyITHAMCIHIUTMHAPHA HCTpaXkuBama (panuje LenTtap
3a MYITHAHUCHUIUTMHAPHE CTYAMjE) YUEeCTBOBATA je HA IPOJEKTHMa Koje je (hHHAHCHpAIo
MunucTapctBo 3a Hayky PenyOnuke Cpbuje:

1832 — Cuntesa ¢QYHKIMOHANHMX MaTepHjala ca TIIeAUINTa TeTpaje ''CHHTe3a—
CTPYKTypa-cBojcTBa-nipumMena" (2002-2005);

1420596 — CunTte3a HaHOIpaxoBa M J0OMjame KEpaMHKE ¥ HAHOKOMIIO3MTA 3a
IIpPUMEHY Y HOBUM TexHonorudjama (2006-2010);

142040b — CaBpemeHa MeTal-OKCHIHA SICKTpOKepaMHuKa M TaHkd ¢umMosm (2006-
2010);

TpeHyTHO je aHraxoBaHa Ha TpojekTy WHTerpucaHHx WHTEpAUCIUILIMHAPHUK
uctpaxupama 45007 ,,0-3] HaHOCTPYKTYpE 3a TIPUMEHY Y €ICKTPOHUIM U OOHOBJBUBUM
U3BOpDUMA €HEpruje: CHHTE3a, KapakTepusalidja H TpouecHpame”, Koje ¢uHaHCHpa
MunrcTapcTBO HPOCBETE, HAYKe H TEXHOJIOUIKOT pa3Boja Penrybnuke Cpbuje.

Mp Mununa Ilouyua-Hemmh je mo cama xao aytop wim koayrop objasmna 30
Ooubmunrpathckux jeauHuna, oj tora 9 panopa xoju ¢y objaBkeHd y MehyHapoaHUM U
moMahuM YaconucumMa.

3. bubamorpaduja

I'pyna A

Hay4nu pagosu o6jaB/beHu 10 1360pa y 3Bame HCTPAKABAY-CAPATHIK

Paodosu v epxyuckum mehvnapoonum yaconucuma M21

1. M. Poduéa, G. Brankovié, Z. Brankovié, D. Vasiljevic—Radovié, D. Poleti, ,,Optimization
of processing parameters for preparation of LaNiQO; thin films from the citrate
precursors®, Journal of the European Ceramic Society, 27 (2007) 1083-1086.

(Materials Science, Ceramics (3/24) IF 1,071)

2. M. Poéuda, G. Brankovi¢, Z. Brankovi¢, D. Vasiljevié¢-Radovié, ,Tailoring of
morphology and orientation of LaNiOs films from polymeric precursors®, Journal of the
European Ceramic Society, 27 (2007) 3819-3822

(Materials Science, Ceramics (2/28) IF 1,567)

3. M. Pocuéa, G. Brankovi¢, Z. Brankovi¢, D. Vasiljevié¢-Radovié, D. Poleti,
SMicrostructure of LaNiO; thin films obtained by the spin-on technique from citrate
precursors®, Ceramics International, 34 (2008) 299-303

(Materials Science, Multidisciplinary (48/177) IF 1,445)

Paooen v ucmarxuyvmum mehviapoonum yaconucuma M22

4. M. Pocuéa, Z. Brankovié, G. Brankovi¢, D. Vasiljevié-Radovié, ,,The influence of

substrate orientation on morphology of LaNiO; thin films*, Journal of Microscopy, 232
(2008) 585-588 .




(Materials Science, Multidisciplinary (68/170) IF 0,757)

Paoosu v mehyuapodxum saconvcuma M23

5.

K. Buri§, G. Brankovi¢, Z. Brankovié, S. Bernik, M. Po¢uca, ,,Synthesis of pure and

doped LaMnQO; powders from citrate precursors®, Materials Science Forum, 555, 2007,
237-242

(Materials Science, Multidisciplinary (137/178) IF 0,399 3a 2005. roauny)

Z. Brankovié, G. Brankovi¢, K. Vojisavljevi¢, M. Pocuéa, T. Sreckovié, D. Vasiljevié-
Radovi¢, V. Spasojevié, ,Microstructural properties of PZT thin films deposited on
LaNiOs-coated substrates®, Materials Science Forum, 555, 2007, 315-320

(Materials Science, Multidisciplinary (137/178) IF 0,399 3a 2005. ronuny)

Caomumerve ca MehyvHaApOOHO2 CKYNA WMAMAAHO Y #3600y M34

7.

10.

11

12.

13.

M. Pocuéa, G. Brankovié, Z. Brankovi¢, D. Vasiljevic-Radovié, D. Poleti, ,,Optimization
of processing parameters for preparation of LaNiO; thin films from the citrate
precursors®, IX Conference & Exhibition of the European Ceramic Society, 2005,
Portoroz, Slovenia, Abstract book, p.154.

M. Pocuga, G. Brankovi¢, D. Vasiljevic-Radovi¢, Z. Brankovi¢, D. Poleti,
»~Microstructure of LaNiO; thin films obtained by spin-on technique from citrate
precursors”, YUCOMAT, 2005, Herceg Novi, The Book of Abstracts, p.83.

M. Poéuta, G. Brankovié, Z. Brankovié, D. Vasiljevié-Radovié¢, ,Tailoring of
morphology and orientation of LaNiO; films from polymeric precursors,
ELECTROCERAMICS X — 10™ international conference on electronic materials and
their applications, 2006,18-22 June, Toledo, Spain, Book of Abstracts, p. 119.

M. Poéuda, Z. Brankovié¢, G. Brankovi¢, D. Vasiljevi¢-Radovié, ,,The influence of
substrate orientation on morphology of LaNiQO; thin films®, 3rd Serbian Congress for
Microscopy, Belgrade, Kesura ancrpakara, p.123.

M. Pocuca, Z. Brankovié, G. Brankovié¢, D. Vasiljevi¢-Radovié, ,,The influence of the
thermal treatment conditions on morphology and orientation of LNO thin films®, VII
Students’ Meeting, SM-2007, Processing and application of ceramics, 2007, Novi Sad,
Book of abstracts, p. 32.

M. Pocuéa, G. Brankovi¢, S. Bernik, A Re¢nik, D. Vasiljevié-Radovié, Z Brankovig,
»ITEM and FESEM investigation of LNO thin films obtained by CSD”,
ElectroCERAMICS XI 2008, August 31 — September 4, Manchester, UK, Abstracts and
CD proceedings, E-083-P

Z. Brankovi¢, M. Poéué¢a, G. Brankovié, S. Bernik, A. Reénik, D. Vasiljevi¢- Radov1c
»Microstructural investigation of ultrathin LNO thin films obtained by chemical solution
deposition”, 7™ International Conference on Nanosciences & Nanotechnologies — NN10,
11-14 July 2010, Ouranoupolis, Greece, Book of Abstracts, p. 132



Caormumerse ca cKVRa HQWUOHAIHO2 3HAYA]Q WmaMiaHo y u3sody M64

14. M. Zuni¢, M. Ran&i¢, D. Minié, M. Poduéa, Z. Brankovié¢, G. Brankovié, ,,Odredjivanje
energije aktivacije provodjenja SnO, varistora dopiranih sa Co, Cr i Nb, Fizika i
tehmologija materijala, Cacak, 12-15. Oktobar 2004, Knjiga apstrakata, s. 9.

15. M. Podua, M. Zunié, Z. Marinkovié, Z. Brankovic’,v G. Brankovi¢, ,,Dobijanje LaNiOs;
sol-gel postupkom®, Fizika i tehnologija materijala, Cacak, 12-15. Oktobar 2004, Knjiga
apstrakata, s. 39.

16. M. Zunié, Z. Brankovié, M. Poduda, G. Brankovi¢, D. Poleti, ,,Electrical propertvies of
ZnQO varistors prepared by mixing of constituent phases®, FITEM'05, 2005, Cacak,
Abstract book, p.14.

Qobpamwena mazucmapcexa mesza M72

17. M. Pocu&a-Nesi¢, ,,Struktura i svojstva tankih filmova LaNiO; dobijenih iz polimernih
prekursora®, Univerzitet u Beogradu 2010. god.

I'pyna b

Hay4qnu pagosu o0jaB/beHN HAKOH H300pa y 3BaH-€ HCTPAKMBAY-CAPaTHHK

Pacosu v epxyuexum mehynapoouum yaconucuma M21

18. D. Lukovi¢ Goli¢, G. Brankovi¢, M. Pofuda-NeSi¢, K. Vojisavljevi¢, A. Re¢nik, N.
Daneu, S. Bernik, M. §éepanovié D. Poleti, Z. Brankovié, ,,Structural characterization of
self-assembled ZnO nanoparticles obtained by the sol-gel method from Zn(CH;;COO)z.
2H,0%, Nanotechnology, 22 (2011) 395603. ‘

(Materials Science, Multidisciplinary (32/232); IF 3.979)

19. M. Poluéa-Nesi¢, Z. Marinkovi¢ Stanojevi¢, Z. Brankovié, P. Coti¢, S. Bernik, M. Sousa
Goées, B.A. Marinkovi¢, J.A. Varela, G. Brankovi¢: ,,Mechanochemical synthesis of
yttrium  manganite”, Jouwrnal of Alloys and Compounds, 552 (2013) 451-456
(Materials Science, Multidisciplinary (50/232); IF 2.390 2012)

Caonuimerse ca MehvHADOOHO2 CKVIA WMAMRAHO ¥ U3600y M34

20. Z. Marinkovi¢ Stanojevi¢, M. Podufa NeSi¢, Z. Brankovi¢, L. Manci¢, S. Bernik, A.
Reénik, G. Brankovi¢: ,Mechanochemical Synthesis of Multiferroic Yttrium Manganite®,
INCOME2011, August31 — September 3 2011, Herceg Novi, Montenegro, Programme
and Book of Abstracts, p. 83

21. G. Brankovi¢, Z. Brankovi¢, Z. Marinkovi¢ Stanojevi¢, M. Pofuda Nesié, Z. Jaglidi¢, L.
Mancié, S. Bernik, M. De Sousa Goes: ,,Mechanochemical Synthesis of Multiferroic
BiMnO; and YMnO3; Powders®, 4™ International Congress on Ceramics, July 15 19,
2012, Chicago, Illinois, USA, Book of Abstracts, p.44




22.

23.

24.

25.

26.

27.

28.

Z. Brankovi¢, G. Brankovi¢, Z. Marinkovi¢ Stanojevi¢, M. Pocuéa Nesi¢, MZaghete
J.Varela: ,Hydrothermal Synthesis of the Multiferroic YMnyOs Nanopowders®, 4t
International Congtess on Ceramics, July 15-19, 2012, Chicago, Illinois, USA, Book of
Abstracts, p.49

M. Pocuéa-Nesié, Z. Marinkovi¢ Stanojevi¢, Z. Brankovié, Z. Jagli¢i¢, G. Brankovié,
B.A. Marinkovié: ,,The Comparison Between YMnQO; Nanosized Powders Obtained by
Mechanochemical and Chemical Methods“, NanoBelgrade 2012, September 26-28, 2012,
Belgrade, Serbia, Book of Abstracts, p.84

M. Poéuda-Nesi¢, Z. Marinkovi¢ Stanojevi¢, Z. Brankovié, M. Jagodi¢, B. Marinkovi¢
G. Brankovi¢: ,Preparation of YMnO; Powder from Polymeric Precurors®, nd
Conference of the Serbian Ceramic Society — 2CSCS-2013, June 5-7 2013, Belgrade,
Serbia, Program and the Book of Abstracts, p. 70-71.

P. Coti¢, M. Pocuéa-Nesi¢, Z. Marinkovi¢ Stanojevi¢, Z. Brankovié, S. Bernik, M. Sousa
Goes, G. Brankovi¢:“Magnetic Properties of Mechanochemically Sinthesized Yttrium
Manganite®, 2" Conference of the Serbian Ceramic Society — 2CSCS-2013, June 5-7
2013, Belgrade, Serbia, Program and the Book of Abstracts, p.96

Z. Brankovi¢, Z. Marinkovié¢ Stanojevi¢, M. Pocufa-Nesi¢, Z. Jagli¢ic, M. Jagodi¢, G.
Brankovi¢: ,,Magnetic properties of hydrothermally synthesized YMnOs; powders®, 2n
Conference of the Serbian Ceramic Society — 2CSCS-2013, June 5-7 2013, Belgrade
Serbia, Program and the Book of Abstracts, p.98

Zorica Marinkovi¢ Stanojevi¢, Milica Poluéa-Nesié, Zorica Brankovi¢, Patricia Cotié,
Marcio Sousa Goes, Goran Brankovié: ,Structural, Microstructural and Magnetic
Investigations in High-energy Ball Milled YMnOs; Powders“, International conference on
materials, tribology, recycling — MATRIB-2013, 27-29. June 2013, Vela Luka, Croatia,
Book of Abstracts, p. 48

Zorica Brankovi¢, Z. Marinkovié¢ Stanojevi¢, M. Po¢ué¢a-NeSié, Z. Jagli¢i¢, M. Jagodic,
G. Brankovi¢: ,Hydrothermal synthesis of multiferroic YMnO; nanopowders®,
International conference on materials, tribology, recycling — MATRIB-2013, 27-29. June
2013, Vela Book of Abstracts, p. 15

Padoeu y godehiim yaconucuma nayuonantnoe suauaja M51

29.

Milica Pocuca-NeSi¢, Goran Brankovi¢, Slavko Bernik, Aleksander Re¢nik, Dana
Vasiljevi¢-Radovié, Zorica Brankovié, ,,TEM and FESEM investigation of lanthanum
nickelate thin films obtained by chemical solution deposition”, Processing and
Application of Ceramics, 6 (2012) 103-107.

Caonumerve cq Ckynd HAYUOHWIHOZ IHAUA]A WMAMRaHo v u3sooy Mb64

30.

M. Pocuda-Nesi¢, 7. Brankovi¢, G. Brankovié, D. Vasiljevi¢-Radovié, , Influence of the
annealing atmosphere on the morphology of LNO thin films*, 1* Conference of the
Serbian Ceramic Society — 1CSCS-2011, March 17-18 2011, Belgrade, Serbia, Program
and the Book of Abstracts, p. 56




Kpartka AHAJAN3A HAVYHHX DANGBA

YV noxyMeHTalmju Kojy je npunoxumia mp Mununa Iouyya-Hemmnh je crmcax oz 30
oubmuorpadexux jemunmua. Mehy muma je 6 pagoBa y BPXYHCKHM H HCTaKHYTHM
mehynaponauM uacomucuma (2 mocne uzbopa y 3Bame), 2 pama y MelyHApOOHHM
yaconucuMa, 1 pax y BojeheM wacomucy HallMOHATHOT 3Hauaj M onbpameHa Marucrapcka
te3a. Iler panoBa y xojuma je Mununa [Touyua-Heinuh ayTop, 0MHOCHO K0oayTOp, IO caja je
nutupaHo 19 nmyra.

AHanA30M HaBeJEHHWX PanoBa yTBpAWIM cMo na ce Munmma [Touyga-Hemmuh 6asn
XEMUJCKOM, XUAPOTEPMATHOM U MEXaHOXEMUjCKOM CHHTE30M OKCHIHHX MaTepHjana, Kao u
HCIIATHBAILEM YTHIEja NapaMeTapa CHHTE3€ HA MHKPOCTPYKTYpHA M OCTana CBOjCTBA
nobujennx Matepujana. Y pagesmma 1-4, 6-10 u rpymu pajnoa 12-16, npencTaBibeHU Cy
pe3yNTaTH TpoyJaBara TaHKUX (uiMoBa nantaH-HEKenara (LNO) H 010BO-IHMPKOHHM]YM-
tura"ara (PZT) nobujeHux XeMHjCKOM CHHTE30M H3 IOJMMEPHUX IMTPATHHUX IIpEeKypcopa.
VTBpheHo je [a KOHICHTpaluja ITONa3HHX PacTBOpa, TeMIleparypa TEPMHUKOI TpPETMaHa,
Op3nHa 3arpeBama, Kao U NpUpoja cyncrparta OUTHO yTu4y Ha cBOjCTBA JNOOHM]SHUX TAHKMX
dummona. IloTepheHo je 1a cMameHa KOHIEHTPAIMja jOHA METANA Y PacTBOPY, Kao U CIopHje
3arpeBame 3Ha4ajHO I1000JbIIABAj)y MHKPOCTPYKTYPHA CBOjcTBA (DMIMOB3, Kao U Ja ce
HaBeJIlEeHOM MeTofoM Mory nobmrw Tanke guiMoBa LNO Maye xpamaBocTH KOJH ce Mory
KOPHCTHTH Ka0 JI0Ia eNeKTpoa 3a GepoenexTpudne ciojee PZT.

VY pagy 21 naté cy pe3ynraru HCUHTHBama Besa H3Mely mapamerapa CHHTE3e H
MHUKPOCTPYKYPHUX CBOjcTaBa (hasHo umcTor nuHK-okcuaa (ZnO) xoju je mobmjen
COJBOTEPMAJIHOM CHHTE30M. 3aKJby4eHO je na mpu Temneparypu o 200 °C nosehame pH-
BpeqHOCTH mpekypcopa (8, 10, 12) noomu 10 cMamuBama M 3a00/paBama dectuna Zn0.
Hponyxasame BpeMeHa Tpajama cuHTese (2 - 24 h) u3 cnabo 6a3Hor mpekypcopa JOBOAR 10
npoMeHe MOpdOIoTHje YeCTHIA: O] TTPABIJIHMX XEKCArOHAHNX MPU3MH 0 mtannha dnje ce
dopmupame (asopusyje ca ImpoxyxaBameM CHHTe3e. Takole, mokasaHo je Aa ce U3 crabo
Kuceslor npexypeopa (pH=6) nobujajy mpaxosu y kojuMa npeosnabyjy decTHiie oOimka
XEKCaroHAIHUX NPU3MHU U [ II0OPAacT TEMIIEpaType H/MNM BpeMEHa Tpajarba CHHTE3e HOBOIU
710 XOMOT€HHU3anyje YecThIa o 00Ky u BennunHn. Ha kpajy, npemiokeHu cy MeXaHu3MHi
pacTa 4ecTHlla y 3aBHCHOCTH OJI YCIIOBA CHHTE3E.

Ha ochHoBy aHamW3e eKCIIEpHMEHTaJIHHX pe3yirara HOOMjeHHX TOKOM paja Ha
JNOKTOPCKO] JIMCEPTALMjH KaHIUJIATKUIRE Tj. MCTPAKHBAIA MEXaHOXEMH]CKE CHHTE3e
uTpujym-Manraiura YMnO; ox momazamx Y03 # MnyO; objasmen je pag 22.
PenarenocTpyxTypHOM aHamm3oM morBpheno je dQopmupame jemHodasHor YMnOs; ca
opropoMOu4HOM Prma CTpykTypoM HakoH 240 MHMH MHTCH3WBHOT MIeBewa. Pesynratn
pacrojiesia BEIHYAHA YECTHIIA a IOKa3ald cy ha ce paad o OMMOJaHOj] pacnojeiH ca
[POCEYHOM BEIHMYMHOM YEeCTHIIA OKO | pm ¥ 1moBehaHUM IpHCYCTBOM arjioMepara y HyxKe
MiIeBeHOM Marepujary. Ha ocnosy Mukporpaduja nobujennx nomohy FESEM 3axibyueHo je
Jla Cy arjioMepaTH rycti, 0e3 nopa U a cy npumapHe dectune Mame on 100 nm. Pesynraru
MarHeTHHX Mepema Cy Nokasand aa je mobujenn YMnOs; y ocHoBH aHTH(pEpoMarser ca
ciabuM QepoMarHeTHHM IOHAAKEM, KOj€ ce 00jalnmara IPHCYCTBOM AedeKara MOBE3aHHX
ca HECTEXHOMETPHjOM KHCEOHMKA KOjH YTHIY Ha CTBapame Mn*" jona u yroce nopemehaje y
KPHCTAJIHY CTPYKTYPY M CaMUM THM H MarHeTHO ypeheme.
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4. 3AK/BYYAK H ITPEJJIOT KOMUCHUJE

Ha ocnoBy m3noxenor Komucuja cMatpa jia KaHIUIaTKib-a UCIYHbaBa YCIIOBE MpeaBUleHe
3aKOHOM H npemiaxe HayunoM Behy MHCTUTYTA 33 MyJITHIMCIAILIMHAPHA HCTPAKHUBAGA 1A
YCBOjU 0OBaj M3BEITaj M pemsabepe KaHAMAaTKampy Mp Mmmy louygy-Hemwh y 3Bame
HCTPAKUBAY-CAPATHUK. ‘

Y beorpany,
12.02.2014.

Komucuja

dea,ﬁz'h ot Hsmejoie
4
Hp 3opunia Mapunkosuh Cranojeul, BUIITH HAYYHH CapaTHAK
WuCcTUTYT 32 MYATHAMCIUILIMHAPHA HCTPAXKUBAkba

Cintsegs (ot 5

Hp Cnasuna Capuh, HayYHH capaJiHUK
HHCTATYT 3a MyNITHAUCIMIUIAHAPHA UCTPAKUBAKA

Wahuola

Jp Tatjana Cpehxopuh, HayYHH CaBETHUK
WHCTHTYT 3a MyNTHIMCHUIUIMHAPHA UCTPAKUBAHA




