BIATI'YK
o(diuiiHOro ornoHeHTa Ha aucepraiiitny pobory
boupapesoi Autoninu IropiBuu
Ha Temy «llopucTti kepamiuni MaTepianu Ha OCHOBI MIMH YKpaiHmn»,
npeAcTaBlIeHy Ha 3100y TTs cTyneHs gokropa ¢inocodii
B rayy3i 3HaHb 16 Ximiuna Ta GioiHxeHepis
3a crienianbHicTIO 161 Ximiuni TexHOIOrI Ta iHXKeHepis

AKTyaJIbHICTh TeMH AUcCepTAaNii.

ucepraniiitia poGoTa mNpUCBSYEHA OJEP)KAHHIO IOPOMIKONMOJIOHMX Ta
rpaHyJBOBaHWX (EpPyMBMICHHX CHIIKATHMX COPOEHTIB Ha OCHOBI KaoOJIHITY,
MOHTMOPHJIOHITY Ta CallOHITy IJs 3aXHCTy BOAHMX 00 €KTIB BiA 3a0bpyaHeHHA
apcenoM (V) ta xpomom (VI). AKTyanbHicTh poOOTH 3yMOBJIEHA, K HEOOXIIHICTIO
BUBYEHHS 3aKOHOMIDHOCTEH CTPYKTypOYTBOPEHHsI B MaTepianax 3 yHIKalbHHMH
BJIIACTHUBOCTSAMHM IS 3aXMCTY HABKOJMIIHBOTO CEpPelOBHINA, TaK 1 €KOHOMIYHHMHU
acreKTaMy, [0 BHHUKAIOTH IIPH pPO3pOOL TEXHONOTIH OYHIIEHHS BEIMKHX 34
06’eMoM 3aOpyJHEHHX CHCTeM. 3acTOCYBaHHS IIPUPOJHUX CHIIKATiB IIpH
BHTOTOBJIEHHI COpOEHTIB € MEepCIeKTHBHMM 3 TOYKM 30pY IX HH3BKOI BapTOCTI,
JOCTymHOCTI (HAmpHKIan, Ha TepuTopii YKpaiHH mpexacrasieHo 41 ponosuiie
KaOJNIHOBMX IJIMH), MEXaHi4yHOl MiIHOCTI Ta XiMmiuHOI criiikocti. Takox BapTo
3a3HAYUTH, [0 3Ha4YHA YaCTHHA JOCNIKEeHb, CIIPIMOBAHMX Ha CHHTE3 TAaKOr0 POy
copbenTiB, po3rysgae ix copOuiliHy 37aTHICT JIMIIE CTOCOBHO 3a0py/HIOBauiB, IO
nepeGyBaioTh B KarioHHi ¢opmi. Tomy po3pobka e(eKTHBHHX KOMIOSHTHHX
MaTepianiB Ha OCHOBi JelIeBOI CHPOBHHM JUIi OYMILIEHHs BOJ BiJ aHIOHIB, €
aKTyaJIbHOIO.

Ouinka 0GrpyHTOBAHOCTI  HAYKOBHX  Pe3yJbTaTis  auceprauil, ix
JAOCTOBIPHOCTI TA HOBH3HMU.

HaykoBi pesynpraTd Jaucepraiii J0CTaTHBOIO Mipoio  oOrpyHToBaHi |
BiZNOBIAAIOTE cOPMyYJILOBaHIiil METi Ta 3aBIAHHSIM JOCIIDKSHHS,

JlocToBipHicTs mpencTaBieHHX Ha  OOrOBOPEHHA HAYKOBMX  [OJIOXKEHDB
3abe3nedeHo BHKOPHCTAHHAM CyHacHHX (i3sMKO-XIMIUHMX METONIB JOCIIKEHD,
3aCTOCYBAHHAM HOBITHBOrO OOJIAJIHAHHS T4 LLIAXOM matemMaTH4HOl 00poOKH
OTPUMAaHMX Pe3yJILbTaTiB,



HaykoBa HOBHM3HA pe3yJbTaTiB [MUCEPTALiHHOTO MAOCIIIKEHH:A T[OJirae B
HACTYITHOMY

Brepie  [OCTI/KEHO OCOGNMBOCTI  CTPYKTYPOYyTBOPEHHS 1  BH3HAYEHO
MOXIMBOCTI  PEryJIIOBaHHsS IapaMeTpamMH [OpyBaToi CTPYKTYpH IIapyBaTHX
CHJTIKATiB, 30KpeMa IUISIXOM TO€JHAHHS TPaJUIiHHUX METOMAIB 3 BUKOPUCTaHHAM
JOJATKOBOTO ~ YNBTPa3sByKoBOro punpominioBauus. CHHTE30BaHO — KepamivHi
MaTepiand, AKi XapaKTepU3yIOThCS IOKPAIIEHMMH — CTPYKTYpPHO-MEXaHITHHMMU
BJACTHBOCTAMH. PO3INISIHYTO MOXIIMBI LUIAIXM [OKpalleHHA iX copOuiiHux
BJIACTHBOCTEN ILISIXOM TOBEPXHEBOr0 MOAM(IKyBaHHSA GepyMBMICHUMHU CIIOTYKaMHU.

BHBYEHO OCHOBHI (hi3mMKO-XiMiuHi MapamMeTpH BUIATEHHS Crionyk apcery (V) 1a
xpomy (VI) onepkanumy copbLiliHIMY MaTepianaMu Ta BCTAHOBIEHO, MO HAHBUIILY
copOuiiiHy 3JaTHiCTH JO JaHMX aHIOHIB MalOTh  3pa3KH MoaudikoBaHI
OKCHTI'iIPOKCHAAMH 3ali3a.

[TokazaHo, MmO yTHJIi3aWis BiANpanbOBaHUX copbeHTIB 32 KepaMI4HOO
TeXHOJOTIEI0 MPUBOMTH [0 MILHOTO 3B’S3yBaHHs HEOpraHIYHHX 3a0pyAHIOBadiB 1
YHEMOXIMBIIOE X BUTYTOBYBAaHHS Y HABKOJIMIIHE CEPEIOBHIIE.

OmKe, B AWcepTaliiHii pobOTI MOCTaBleHe HayKOBe 3aBJaHHA BHKOHAHO
TOBHICTIO, 3100yBaY IOBHOO MipOI0 OBOJO/IIB METOIOJIOTI€ HAYKOBOL ALIEHOCTI.

Ouinka 3micTy AMcepTamii, il 3aBepieHiCTH Ta JOTPHMAHHS NPHHIHIIB
aKaJeMiuHOl 100poYecHOCTI.

3a cBOiM 3MICTOM JMcCepTaliliHa poboTa 3100yBauky bornapesoi A.l. NOBHICTIO
BimoBinae CTaHgapTy BHILOI OCBITH 3i criemiampHOCTI 161 «Ximiuni TexHomOril Ta
{HoKeHepis» Ta HANpAMKaM AOCIIUKEHb BiIMOBIIHO /10 OCBITHBOT IPOTPaMK «XimiuH1
TeXHOJIOTii Ta iHKeHepis».

Jlucepraniiina po6oTa € 3aBEpIIEHMM Yy paMKax IOCTaBISHOTO HAyKOBOIO
3aBJIaHHA JOCHIJKEHHSAM, CyKyIHICTh Pe3yJbTaTiB SIKOTO CBiMMTH MPO HASBHICTH
ocobucTOoro BHECKY 3700yBaua y PO3BUTOK HAYKOBOIO HAMPSMKY CTBOPCHHS HOBHX
marepiais.

PosrisHyBIIM 3BiT MOAIGHOCTI 3a pesyibTarTamu IepeBipKy IECePTaLliHOl
po6OTH Ha TEKCTOBI CHiBMAjiHHsA, MOXHA 3pOOHTH BHCHOBOK, LIO JucepraniiiHa
pobora Bowapesoi AnToHinK ITOPIBHH € PesyJbTaToM CaMOCTIHHHUX IOCI[DKEHB
3106yBaya i He MicTiTh enemenTiB panbendikarii, komminsuii, Gadpukalii, niariaty
Ta 3amo3WueHb. Bukopucrani inei, pesyibraTH i TeKCTH iHIIMX ABTOPIB MAOTh
HaJIeKHi TIOCHIIAHHS Ha BiJTNOBIIHE JUKEPeIo.



MoBa Ta CTHJIb BHKJIAJEHHS Pe3yJ/ibTaTiB.

Ilucepraiiiina po6oTa HamucaHa YKpaiHCBKOIO MOBOIO 3 BHKOPHCTaHHAM
3araNbHONPHIHATOT Ans ramysi 3HaHb TepMiHomorii. PesynbTat JOCII IDKESHHS
BHKJTAZIEHO MOCJIi0BHO i JOCTYIIHO, 1o 3a6e3medy€ JOCTYTHICTh I iX CIPUAHATTA.

JlicepTallisi CKIaJaeThes 3 BCTYIy, 5 PO3/LIB, BHUCHOBKIB, CITMCKY JIiTepaTypH
ta 1 momatky. 3aransHumii obcsr aucepranii 160 cTOpiHOK.

V BeTynHiii yacTHHI MicTHThCs 3aranbHa iH(pOpMaLis NpO BH3HAYCHHA Ta
OOIpYHTYBaHHsS TEMH [McepTaliitHoi poGoTH. ABTOPOM copMyIBOBAHO METY,
06’€KT i TpeAMeT HOCITi[KeHb Ta HAyKOBY HOBH3HY. 3a3Ha4€HO 3B’S30K POOOTH 3
HAYKOBHMH TeMaMH Ta NpaKTHYHEe 3HAYeHHs OTPUMAHMX Pe3yJbTaTiB, BUSHAYCHO
0cOOUCTHI BHECOK 3100yBaYKH.

YV mepmioMy poO3ZAiLi IpOBeNEHO JTEpaTypHUH OIJAA, A€ PO3IIHYTO
0COBNMBOCTI CTPYKTYPOYTBOPEHHS B [OPHCTHX KepaMidHMX MaTepianax Ha OCHOBI
apyBaTHX CHIIKATiB, XiMil0 MOBEPXHi ITMHUCTHX MiHEpAliB Ta MOXIIMBI BapiaHTH
ix moBepxHeBoi (yHKuioHani3amii. [TokazaHo, MO KOMIO3UTHI MaTepianyi Ha OCHOBI
aIFOMOCHTIKATHOI MATpHUIli MOXYTh OyTH BHMKODHCTaHi IJIsi 3aXHCTy BOJHOIO
cepeIOBHIIA Bifl 3a0py AHEHHs TOKCHKAHTaMH, 110 nepeCyBatoTh B aHIOHHIH dopmi.

Jlpyruii po3Zil TNPUCBSHYEHHH OIALy OO’€KTiB Ta METONIB JOCIIDKEHHS,
HABEJICHO XapaKTEePUCTHKY BOIHMX CHCTEM, IO BHKODHCTOBYBamuch B poboTi,
JNeTaNpHO ONMCAHO METONMKHM OTPHMAHHS  MaTepialiB Ta  TPOBEACHHA
IHCTpYMEHTAIBHUX JI0CIIIIDKEHB.

VY 1IperboMy pO3AUTI OMHMCAHO CTPYKTYPHO-MEXaHI4HI XapaKTepPHCTHKH
MOPOMKONOAIGHMX Ta TPaHyJbOBaHHX MaTepialiB Ha OCHOBI KaoumiHiTy. ITokasaHo,
[0 JIOCIIIKYBaHi MaTepiaii MOXKyTh OyTH yCIilmHO Moau(ikoBaHi (pepyMBMICHUMH
CIIONyKaMy Ta BUKOPHCTaHHI B SIKOCTI COPOEHTIB JUIsl BUaaneHHs cnoayk As (V) ta
Cr (VI) 3 BOEHMX PO3YMHIB.

Y uerBepTOMy pO3AiNi AMceprauiiinol poGOTH PO3MANAIOTECS MaTepianu Ha
OCHOBi INApyBaTHX CHJIIKATIB MOHTMOPHJIOHITY Ta CalOHITY, iX CTPYKTYPHO-
copbuiitni Ta (isuko-ximMiuni xapakrepucTHKH. JleTanbHO BUCBITIEHO 3JIEKHICTH
3MIHH MOPUCTOI CTPYKTYPH MOHTMOPHJIOHITY BiJl yMOB I[POBEICHHS TEMIUIATHOTO
cunTesy. IlpoBesieHo oummienHs MozensHUX po3unHiB Bix ioHiB As (V) ta Cr (VI)
OTpUMaHMMK COpOLiHMMK MaTepialaMi B Pi3HHX yMOBaX. 3/ifiCHEHO MOPIBHIHHS
copbuiiinoi  3matHocTi  XiMiuHOro  MoaM(ikoBaHMX (3 ~ BUKOPUCTAHHSIM
KpeMHioprasiuHoi criojiyKu) 3pa3kisB MOPHUCTOrO HOCIsi HA OCHOBI MOHTMOPHJIOHITY
Ta KMCJIOTHO aKTUBOBAHOTO KaoJiHiTy 1mozo 1o ionis Cr (VI).

Y n’atromy po3Ziii 3ampoNOHOBAHO IPUHLMIIOBY TEXHOIOIIYHY CXeMy
OZiep)KaHHs KOMIIO3UTY HA OCHOBI NPUPOAHOI CHPOBHHM (CATOHITOBOI INIMHH) Ta



OKCHTIIPOKCHIIB 3aii3a/kobanety. ITokazano, 1o 3a noTpebu CuIikaTHa CHPOBHHA
MOXe 3MiHIOBAaTH €3 BHECEHHS! 3MiH B TEXHOJIOTiI0. 3arporoHOBAHO TEXHOJIOIIO
yTHnizauii BianpanbkoBaHoro pepyMBMICHOro copbeHTy LUIAXOM HOTo JofaBaHHA [0
KepamiyHOl IUMXTH T[pU BHroToBineHHi OyaisenbHoi Kepamiku. [IpencTtasiaeHo
pe3yabTaTH AOCHIIKEHHS MiuHOCTi 3B’s3yBaHHs azcopbosanoro xpomy (VI) 3
KepaMiuHOIO MaTpPHIIEIO Mic/s Bunamy npu temreparypi 1050 °C.

Juceprauiiina po6ora opopmiena BianosiaHo a0 Bumor Hakazy MOH Vkpainu
Bia 12 ciunst 2017 p. Ne 40 «IIpo 3aTBepkeHHs BAMOT 10 O(GOPMIIEHHS AUCEPTALIii».

Onpumoanenns pesyabTaTiB Ancepraniiinoi poGorn.

HaykoBi pesynbrat mucepramii BucBiTIeHi y 21 mHaykosiii my6mikamii
3m00yBa4ku, cepen SIKMX: 3 CTarTi y HAyKOBHX BHIAHHAX, BKIIOYEHHX HA 4Ty
OImyOmiKyBaHHS [0 TepeniKy HayKoBHX (axOBHX BHAAHb YKpainw; 3 CTaTTi v
NepioAMYHUX HayKOBHX BHIAHHSIX, NPOiHAEKCOBaHUX y 6a3ax manux Web of Science
Core Collection Ta/abo Scopus, 3 siknx 3 cTarTi y BUIAHHAX, BIJHECEHUX JI0 TPETHOTO
kBaptimo (Q3) sigmosigHo no knacudikanii SCImago Journal and Country Rank
abo Journal Citation Reports.

Taxox pesyneratn nucepranii Oymu ampoGoBani Ha 13 HaykoBmx daxosux
KOH(EpPEHIisMX, B TOMy YHCIi 32 KOPJOHOM 3 OYHOKO y9acTi, Ta OmyOIikoBaHi y 2
CTaTTsIX, 10 MAIOTh anpobaliiHuX XapakTep.

HaykoBuii piBeHb myOmikalliii 37100yBauKy 3HAXOAUTECSA HA BUCOKOMY DIBHI Ta
MICTATh 3HAYHUH OCOOMCTHII BHECOK, 30KpeMa caMOCTiiiHe HAIlMCaHHS CTATTEl, Te3
AOMOBIAEH, MIATOTOBKA IIOCTEPHUX INpe3eHTauiil. VY HayKOBHX ITyOmKammisx
NPHHLUIM aKaeMIqHOi 106pOUeCHOCT] He TIopyIIeHi.

Takum 9MHOM, HAayKOBi pe3yJIbTaTH ONHCaH| B AMCepTaliiiHiii po6oTi MOBHICTIO
BHCBIT/IEHI Y HayKOBHUX ITy0utikawisx 3100yBaya.

Heponiku Ta 3ayBazkenns 10 aAnceprauiiinoi po6oru.

1. He 30BciM BHamo cdopmymsoBaHo 3aBmamms npocmimkenHa (c. 20),
HaTIPUKJIa/l, 3aMiCTh «BCTAHOBIIEHHS (i3UKO-XIMIYHMX 0COOIMBOCTElH BHIANCHHS. ..»
AiopedHo Oyso 6 BHKOpHMCTATH HACTYNHE (DOPMYTIOBAHHS: «...DI3HKO-XiMITHIX
XapakTepUCTHK...» a00 «... pi3sHuKo-XiMIUHHX mapameTpiB..».

2 baxcano Oyno 6 poswmpurH niteparypumii ormax (posmin 1)
iHdopmanieio mono ocobnusocTell HyJBBAIEHTHOrO 3anisa, XapaKTepHCTHKOKO
copbuiiioil mnomexinku o6panux MomudikaTopiB, IX OCHOBHUX HeIONKIB Ta
aZIcopOLiiiHUX TexHoMOriii BUTyUeHHs aHiOHHUX (OPM XPOMY Ta apceHy.



34 BucHOBKH 10 po3ziny 1 € myxe ysaranpaennMuy. Hanpuioian, BUCHOBOK,
o «ximiune MoaudiKyBaHHA OBEPXHi CHIIKATIB 3HAYHO MiABUIIYE iX afcopOLidHy
37aTHICTh LIOAO aHiOHHMX (opM 3a0pyAHIOBAdiB i3 BOJHHMX CHCTEM) BHUIILILAE AK
O4eBUIHMI aKT.

4. ABTOPOM HE TMOSCHIOETHCS AKMM YHHOM BiAOYBa€ThCA B3aEMOiA
MozmpikaTopa Ha MoBepXHi HeopraHiyHoi MaTpuii. Takox B po6oTi 3yCTpi4aroTECA
HacTynHi (OpMyITIOBaHHS «HAHECEHHs IUapy...» (c. 50) Tta «momudiKyBaHHA
noBepxHi...» (¢. 75), 10, KIMOBIPHO, BUKOPHCTOBYFOTECA [UIA OTIACY OAHOTO i TOorO XK
TIPOLIECY.

54 B migposaini 3.3 (c. 81) Bupas «IOCHiKEHHA KiIHETHIHOI B3aEMOIIL. ..»
nopedHo 6yn1o 6 3aMiHHTH Ha «IOCITiDKEHHS KiHETHKHA B3aEMOJII. ...

6. Ha puc.3.2]1 306paKkeHHsI CKaHyFOYOi €IeKTPOHHOI MIKPOCKOIII MaioTh
pi3Hi mapaMeTpy 361MbLIEHHS, TOMy BaXXKO 3/[i{CHHTH [OPIBHAHES CTPYKTYpPH.

78 Bumarae 6i1b11 AeTANBHOTO TOsACHEHHs BiICY THICTE 3alleXKHOCTI copOuil
ionie As (V) Bim pH po3urMHy KOMIIO3UTaMHM MOJH(IKOBAHUMH HYIbBAICHTHIM
3aizoM (c. 76). YoMy Taka 3aeXHICTh He criocTepiraeTses s ioHis Cr (VI)?

8. Bapto 6yno 6 mocniguTyH 3MiHy COpOLiHHOI MOBEAIHKA AOCIIIDKYBAaHIX
3paskiB mopo croiyk apceHy (V) ta xpomy (VI) B NPUCYTHOCT] iHIMMX aHIOHIB
(miTpariB, hocdaTiB), ryMiHOBUX KHCIIOT TOIIO.

Psin 3ayBaskeHb CTOCY€ThCs 0hopMIIEHHS poOOTH, came:

9. Ilo puc. 4.2 Ta 4.3 BincyTHi posumbpysanns kpueuX. s indopmaris
HaBeJeHa B TeKcTi pobotu (c. 97-98) ta B Tabu. 4.1, ane ans Kpaworo CIPHHHATTA
iHdopMauii gouineHo OyIo 6 Ky6moBaty ii Ge3nocepeNHBO M PHCYHKAMH.

10. Ha puc. 4.7 € no3HadyenHs 3, a B MiANKCAX 10 PUCYHKY BIACYTHE, ane
npoxy0Ib0BaHO MO3HAYEHHS 2.

11.  Ha puc. 4.18, #iMOBipHO, MeperuTyTaHa HyMepaLlis KPUBHUX.

12.  Ha puc. 5.2, ne 306pakeHi 3pa3sku KepaMi1HOrO MaTepiaiy Mic/is BUNay
3 pi3HAM BMICTOM BiJNPalbOBAHOTO COPOEHTY, 3pasKu no3HaueHi (0-3), ane Tex
BizcyTHE 1x poswmppysans. lana indopmallis HaBeneHa B TeKCTI poboTu Ha C. 128
MpM ONKCI CTiBBiAHOIIEHHS KOMIOHEHTIB WUKXTH Ta B Tabn. 5.1, sika po3MilleHa Ha
¢.130, 1110 CTAHOBHUTH TIEBHI TPYIHOIL NPH O3HAloMIEH] 3 pobOTOIO.

13, B po6oTi nmpucyTHi He3HauHi OMMCKH, HampHKiax, Ha c.115 3amicTe 5
Mr/am® Hanucano 5 M/’

Bpajkaio, 1110 BHCJIOBJIEHI 3ayBa)X€HHs HE € BU3HAYAIBHHUMH 1 He 3MEHIIYIOTh
3arajlbHy HayKOBY HOBHM3HY Ta NMPaKTU4HY 3HAYMMICTh Pe3yJIbTaTiB Ta HE BIUIMBAIOTH
HA MO3MTUBHY OLIHKY AMcepTaLiiinol podoTu.



Bucuosok npo aucepraniiiny po6ory.

Bsaxkato, 1o aucepratiitia poborta 3100yBadyku cryneHs noktopa ¢isocodii
Boumapesoi Autoninu IropiBan Ha Temy «Ilopucti kepamiuni mMatepianyu Ha ocHOBI
riuH YKpaiHu» BHKOHAHA HA BUCOKOMY HAyKOBOMY piBHi, He MOpYIIye MPUHLMITIB
aKkajeMiuHOl J06poYecHOCTI Ta € 3aKiHUEHUM HayKOBUM JIOCITiIKEHHAM, CYKYTHICTE
TEOPETHYHHX Ta NMPAKTHUHHUX PE3YNbTATIB SKOrO PO3B'3ye HAYKOBE 3aBJaHHS, WIO
Mae icTOTHe 3HA4eHHs s ramy3i 3HaHb 16 «Ximiuyna Ta Gioimkenepisy.
Jlucepraniiina poGoTa 3a aKTyaJbHICTIO, NPAKTHYHOIO I(HHICTIO Ta HAYKOBOKO
HOBHM3HOIO MOBHICTIO BIiAMOBiZa€ BUMOraM YMHHOTO 3aKOHOJABCTBA YKpaiHH, MIO
nepenbaveni B m.6 — 9 «llopsaaky NpuCyIDKeHHs CTyNeHs AOKTopa dimocodii Ta
CcKacyBaHHs pillleHHS Pa30BOi Cleliani30BaHOI BYCHOI pajii 3aKiiady BUIIOI OCBITH,
HAyKOBOI YCTAHOBH IIPO NPHCYDKEHHS CTYIEHs I0KTOpa (inocodii», 3aTeepaxeroro
IMocranosoro Ka6inery MinictpiB Ykpainu Bin 12 ciuns 2022 p. Ne 44,

3mobysauka bonpmapeBa AHTOHiHa IropiBHa 3aciyroBye Ha MPUCYKEHHA
cTymeHss noktopa (imocodii B ramysi 3HaHp 16 «XimiyHa Ta GioiEXkeHepis» 3a
criemianpHicTIO 161 «XiMivHI TeXHOJIOTIT Ta iHKEHEPLs.

OdiuiiiHuii ONOHEHT:
Crapmmii HayKOBHH CIiBPOOITHHK
naboparopil MeMOpaHHHUX 1
copOuiiiHMX MaTepiaiiB Ta MPOLECciB
JHCTHTYTY 3arajibHOI Ta HeOpraHigHol Ximil
im. B.L. Be‘g\a,ucsxoro HAH VYkpainu

Mgmnx HayK Jrommuna POXXIECTBEHCBKA
,jl )5 15 rpymust 2023

IIixmﬂc Pbxc,ug«ﬁaencmcm JL.M 3acBimuyio
Buenyit cexperap IHCTHTY Ty 3arabHOT Ta HeOpraiuHo Ximil
im. B.I. Bepnajcekoro HAH Ykpaiuu Jluciok JI.C.




