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«TeopeTruko-noap0BUI OMKC BIACTUBOCTEN JEHTPOHA Ta TO3UTPOHIIO Y 300pakeHHI
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HMucepranis, mo Oyna mnpeacraBieHa 10 3axucty KocruienkoMm SIHoM
OnexkcanIpoBUYEM, HAJIECKUTH J0 YUCIA Cy4YaCHUX JOCIIIKEHb, Y SIKUX TEOPETUKO-
MOJIbOBI METOAW TICHO TEPEIUTITAIOThCS 3 THMH, IO € TUIOBUMH IS
HEPETATUBICTCHKOI KBAHTOBOT MEXAHIKH 31 30€peXKEHHSIM KITBKOCTI YaCTUHOK.

[Ipenmerom pgaHoi poOOTHM € BHUBUYEHHS BIACTUBOCTEH HAWMOPOCTIMIMX
3B’SI3aHUX CHUCTEM: JACHTpOHA Ta MO3UTPOHIID. Y NEPIIOMY BHUMNAAKY JEHTPOH
pO3MIIAIA€ThCS K CUCTeMa ME30HHHMX (a came, T, 1, p, ®, O Ta G) Ta HYKIOHHUX
MOJIIB, IO B3a€EMOAIIOTh. BiAMOBIAHMI TraMiuIBTOHIAH MICTUThH (HAKTOPH OOpiI3aHHS
(cutoff factors), ski BBOIATBCS B IMIOYJIBCHOMY MPOCTOpPlI JJI YHUKHEHHS
yabTpadioaeTOBUX pO30IKHOCTEH, SIKI MpUTaMaHHI ik Mojei. Y ApyromMy BUIAIKY
aBTOP JIEMOHCTPY€ B Mexkax KBaHTOBOI enekTpoauHamiku (KEJl) opurinanbhi metonu
OOYMCIIEHHS CHEKTPY CTaHIB Ta iX 4YaciB KUTTS JUIs mapano3uTpoHiro. el muisx
BIJIKpUBA€ HOBUM TOTIISAJl HA PE3YyJIbTAaTH MOMEPEAHIX 0OYUCIICHb, 10 OYyJIM BHKOHAHI
IHIIMH aBTOpamMu. B 000X BUmIajKax MUCEPTAHT 3aCTOCOBYE KOHIIEIIIIIO TaK 3BaHUX
OJITHEHUX YaCTHUHOK, sKa Oylia 3alpoloHOBaHAa Yy KBaHTOBIA Teopii moist O.
I'pinGeprom Ta C. llIBeGepom 1 po3BUHYTA MICHS LBOTO Y poboTax komadoparii [TD
M. O.I. Axiezepa (XapkiB, Ykpaina), National Institute for Nuclear Physics (ITanys,
Itamist) Ta [HCTUTYTY enekTpodi3uKU Ta paaialliiHuX TeXHOJor1i (XapkiB, YKpaiHa).

Ilepexin 10 300pakeHHS OASTHEHUX YACTHHOK, TOOTO 1O YacTUHOK 3
(GI3MYHUMM  BJIACTUBOCTSAMHU, DPEATI3Y€ThCS 3a JOMOMOIOI0 YHITApHUX OJAralouMX
NEPETBOPEHb, SIKI JI03BOJISIIOTh BUpa3utu ['aminbroHiad H Ta iH1Il reHepaTtopu rpynu
[Tyankape s cuctemu (30Kpema JCHTpPOHA) TMOIMIB, IO B3a€EMOJIIOTh, Ta BIAMOBIAHI
ctpymu Herep B TepmiHax omeparopiB HApPOKEHHS Ta 3HUIICHHS OJSTHEHUX
YaCTHHOK, 10 Jit0Th y mpoctopi doka 3 Horo (isuyHMM BakyymMoM (CTaHOM 0e3
OJIITHEHUX YaCTUHOK). B pesynbrari (pi3uyHuil BakyyM Ta OJHOYACTHHKOBI OJSTHEHI
CTaHU CTAalOTh BJIACHUMHU CTaHaMU TraMmigbTOHIaHa H, 10 Hamexars BIIACHUM
3HAUCHHAM 31 3BUYAHUM 3aKOHOM JIUCIIEPCii.

besymoBanM nocsraennsm Koctuimenka .0. € moOymoBa HOBHUX, paHiIie
HEBIJIOMHUX, OIEPaTopiB B3a€MOJIi MIX ONATHEHHMH ME30HAMU Ta HYKJIOHAMH Y



Me3oAuHamill W enexktpoHamu Ta no3utpoHamu y KEJ[. MarpuuHi enemMeHTH Iux
OomeparopiB B IMIYJIbCHOMY TPOCTOpi OyJlIM HUM YCHIIIHO 3aCTOCOBaHI JUist
HEeNepTypOaTUBHOTO pO3B’sA3aHHA 33/1a4 HA BJIACHI CTaHH, a caMme, S- Ta D-KOMITIOHEHT
XBUJILOBOI (DYHKIIT JEHTpPOHA Ta MapliajJbHOTO PO3KiIaay OCHOBHOTO Ta 30ypeHUX
CTaHIB MO3UTPOHI0. 3HAWJEH] PE3yAbTaTU 100pE y3rOAKYIOThCS 3 PaHille BIJOMHUMH.
[lle omniero mepeBaroio Ii€i poOOTH € PO3BUTOK ATBTEPHATHBHOTO MIAXOMY MpPH
oOurclieHHI MacoBHX 3CyBIB (mass shifts) y Teopii nepenopmyBanb. B niboMy miaxoui
3CYyBU Mac OJSTHEHUX YACTUHOK Ta BEPIIMHHUX (PAKTOPIB, BIAMOBIIHO APYroro Ta
TPETbOrO MOPAJAKY IO KOHCTAHTaX 3B S3KY, BH3HAUYAIOThCS IIIJ] 4Yac MpPOLEAYypH
OJIsiTaHHs, yCyBarouu HeOakaHi (B poOOTI BOHM Ha3BaHl “TIOraHUMU’) YJIEHH, IO
3aBAKAIOTh (PI3UYHOMY BAaKyyMy Ta OJHOYACTUHKOBUM CTaHaM OyTH BIIACHUMH
CTaHAMU TraMiJbTOHIaHAa. MeToJ YHITapHUX OJSITalouuX TEPETBOPEHBb O3BOJISIE
Nn030yTUCS YJIEHIB, 1110 pO30IratoThCs, sIKI OB’ sI3aH1 3 MPOOJIEMOI0 TEPEHOPMYBAHHS,
0e3IocepeHbO y raMuIbTOHIaH1. TakuM YUHOM, BOHU OUIbIIIE HE MOXKYTh 3’ ABUTHUCA
y S-marpumi. Ilpuknanym oOYMCIEHHS MacOBUX 3CYBIB €JEKTpOHA Ta HYKJIOHIB,
3aBASKHM OOMiHAM BEKTOPHUMU OO30HAMH, JIEMOHCTPYIOTh BUHAX1JJIMBICTH aBTOPA,
103asK OTPMMAaHI BUPA3U BUPAXKAIOTHCA Ye€pe3 TPUBUMIPHI IHTEIPAJIU B IMITYJIbCHOMY
IpoCTOpi. ABTOp €JIETAHTHUM YHMHOM MPOJIEMOHCTPYBAaB iX HE3aJEKHICTh BIJ
IMIIyJIBCIB T4 TOPIBHAB 3 pe3yjbTaraMd OTPUMaHUMHU B Mexax Teopli 30ypeHb
Haiicona-®elinmMana. BBaxkaro, 110 Takuid MIAX1J € KOPUCHUM JUIsl 3aCTOCYBAaHHS B
IHIIMX TOJIBOBUX MOJEIISX.

Benuka yBara B auceprarii mpuaUISEThCS 3a0€3MEUCHHIO HE3aJICKHOCTI Bij
BUOOpPY KaIiOpOBKM €JIEKTPOMArHiTHOTO TOJISI MpU OOYUCICHHI aMIUTITyIu
pO3CIIOBaHHSl EJEKTPOHIB Ha MAEUTpoHI. SK BigoMo, I TpoliiemMa y BHUIAIKY
€JICKTPOMArHiTHOI B3a€MOJIIi 3B’SI3aHHUX CHCTEM € JOBOJI CKJIAJHOI0. BaxkiuBum
MOMEHTOM B ii pO3B’si3aHHI € Te, 110 NOYaTKOBHI MOJbOBUN CTpyM (cTpym Herep)
30epiraeTbcsi, SIK HACJI1I0K TPaJAI€HTHOI IHBAPIaHTHOCTI TEOPIi B MEPIIOMY MOPSIIKY 32
3apsiioM e, 3riiHO 3 Kputepiem @Doxa-Beitnsa. [Ipore HemockoHane 3HaHHS
MOYAaTKOBOTO Ta KIHIIEBOIO CTaHIB PO3CiIOBaHHSA (0COOMMBO 0Oararo4acTUHKOBUX
XBUJILOBUX (PYHKIIIH), cripoOU BpaxyBaHHS CTPYKTYpPH YAaCTUHOK (SK MPaBWIO Ha
(eHOMEHOJIOTITYHOMY PIBHI) Ta 1HIII MOraHO KOHTPOJIbOBAHI [1i, MPU3BOIATH 0
NOPYIICHHS HE3aJeXHOCTI B1J BHUOOpPY KaliOpOBKH €JIEKTPOMArHITHOIO IOJIA
po3paxyHkiB. Jlns BuXoay 3 MOAIOHMX CcHUTyalliii y Jucepraiii MTPONOHYEThCS
BUKOpDHCTAaTH TI€BHE PO3MIMPEHHS TeopeMH 3irepra B SKOMY aMIUIITyAa
O0JHO(OTOHHOTO IMPOLIECY Ha 3B’sA3aHIN CHCTEMI 3aps/IKEHUX YACTUHOK BUPAKAETHCA
Yyepe3 HaIpYKEHOCT1 EJIEKTPUYHOrO0 Ta MArHITHOTO IIOMiB, TOOTO BEIMYHMH SIBHO
HE3aJIeKHUX BIJl BHOOPY KamiOpyBaHHs MarHiTHoro mnoss. OJHOYAacHO 3 THM,
JUHAMIKa MPOLECY MICTUTBHCS y MATPUUYHHUX €JIEMEHTax 3 po3TsrHeHuMm (stretched)
MOYaTKOBUM IMITYJIbCOM BiJ] y3araJIbHEHUX €JIEKTPUYHOTO Ta MarHiTHOTO JUIOJIbHUX
MOMEHTIB CHCTeMH. Y I[bOMY HANpsSMKY aBTOPY BAAJIOCA MPEACTABUTH AMILIITYIY
npykHoro e-d po3citoBaHHs SIK CyMy BHECKIB BIJl OJJHOYACTUHKOBOI'O aJpPOHHOTO
CTpyMy Ta JIBOYAaCTUHKOBMX ME30HHMX CTpPyMiB, BIJ3HAualouu, IO NepUInil €



y3arajbHEHHSIM, TaK 3BaHOTO, PEJIATUBICTCHKOTO IMITYJILCHOTO HAOIMKCHHS B TEOPii
pO3CitOBaHHS IMBUAKUX YaCTHHOK Ha siapax. [losBa mbOro HAOMMIKEHHS IPYHTYETHCS
Ha CIIOCTEpPE)KEHHI, IO OAWH 1 TOH caMuii omeparop TyCTHHH CcTpyMy Hetep
BUKOPUCTOBYETHCS TIPH TEOPETHUKO-TIOJHOBOMY ONHCI SK eleMEHTapHOro e-N
pO3CiIOBaHHS, TakK 1 e-d po3cioBaHHA. ABTOp Haraaye, 110, SK BiJIOMO,
OJTHOYACTUHKOBUN BHECOK 3a/I0BOJIbHSIE yYMOBAaM TPAIE€HTHOI HE3aJIEKHOCTI Ta
30CEPEIKYETHCS HAa PO3MVIANI JBOYACTMHKOBHUX MEXaHI3MIB I[LOTO IIPOIIECY, Kl
00yMOBJIEHI ME30HHMMHU OOMIHAMU MDK HYKJIOHaMHU MillleHl. 3T1AHO 3 B1JOMOIO
Kiacudikalieo 1ux oOMiHIB, B IUCEpPTaIlii po3pi3HAIOTLCA TaK 3BaHi, “mesonic” Ta
“seagull” ctpymu. KpiM TOro, moBOIUTHCS BHAUISITH 130CKaJIpHI Ta 130BEKTOPHI
CTpyMHU. ABTOp 3ayBa)Ky€, 110 OCTaHHI HE JAIOTh BHECKY B aMILIITYAy MPY>KHOTO e-d
PO3CiIOBaHHS.

Bapro Big3HauuTH KidbKa OCOOIMBOCTEH OOMIHHHUX ME30HHHX CTPYMIB,
noOy1oBaHMX y auceprairii. [To-nepire, oCKiIbKH B MiAX0/I1 OJATHEHHX YaCTHHOK BCi
YaCTUHKH 3HAXOATHCS HA CBOIX MAacOBHX OOOJIOHKAaX, OTPUMaHiI BUpPA3U 3aJeKaTh
JUIIEe BIJ €HEPTii, siIKi BU3HAaYarThea (PizuuHuM 3akoHOM nuctnepcii. [lo-gpyre, 11
CTPYMH € orepaTopaMu y 300pake€HHI YMClia YaCTHHOK, TOOTO BOHU BHPaKAIOTHCS
yepe3 BIJANOBIJIHI ONEpaTOpyU HAPOKEHHsS Ta 3HMILEHHS. lle 3HauHO po3mmuproe
0o05acTh iX 3acTOCYyBaHb, OCKUIBKM TakKl CTPyMH HE 3ajiexaTh BI1J BHOOpPY
MOYaTKOBOTO Ta KIHIIEBOIO CTaHiB, IO € CYTTEBOIO IEPEBarol0 IMOPIBHSIHO 3
niaXxoqamMu, A€ CTpyMU OyAylOThCsi HA OCHOBI MaTpUYHHMX €JIEMEHTIB OIepaTopa
pPO3CiFOBaHHS.

OOuucnenHss MarHiTHOro QopMmdakropa ACHUTPOHA AEMOHCTPYIOTh, IO
BpaxyBaHHS TITLKH OJHOYACTHHKOBOTO CTPYMY HEJOCTATHBO JIJISl OTHCY MPYKHOTO e-
d po3citoBaHHs NpU Mepenanux iMmmynbcax y ['eBuiit odnacti. Tpeba Big3HauuTH, 110
OMEepaTopyd ME30HHUX CTPYMIB MOXKYTh OyTH BUKOPUCTaHI JUIsl OINHUCY pEaKIid 31
CKJIaAHIIUMU siapamMu. Lle 6e3yMOBHO IEMOHCTpY€ MPaKTUUHE 3HAYCHHS PE3yJIbTaTiB
poboTH.

B nucepranii koHuemNIis OAsTaHHS YaCTHMHOK, BUCYHYTa 0araro pokKiB TOMY
['pirbGeprom Ta IlIBeGepom, Baaio KOMOIHY€EThCS 3 HEMEPTYpOATHBHUMHU PELICTITAMH
PENYKIIMHOT TEXHIKM PEIATHBICTCHKOI KBAaHTOBOI Teopii moyiss. MeHl NpUEMHO
BIJI3HAYUTH, IO JUCEPTAaHT CMUIMBO BIPOBAJKYBaB Il PELENTH B CTaHIAApTHI
TOCIIKEHHS sIIepHO-(PI3MUHUX MPOIIECiB. 30KpeMa, MOKa3aHi 3B’ SI3KM MK CTaHAMH
OJIATHEHMX YAaCTUHOK Ta cTaHaMmH B in(out) dhopmamizmi. Taki 3B’SI3KH € KOPUCHHUMH,
TOMY LIO JO3BOJISIIOTH BHUKOPHUCTOBYBATH HampaltoBaHHA in(out) dopMmamnizmy mnpu
OTIHCI TPOIIECIB Y 300paKeHHI ONATHEHUX YaCTHHOK.

[Ipu mocnimkeHHI BIACTUBOCTEH MO3UTPOHIIO JIUCEPTAHT BUKOPUCTOBYE HOBI
OTepaTopu  PEISATUBICTCHKOI  B3a€MOMil MIDXK ONSTHEHUMHU €JICKTpOHAMU Ta
HO3UTPOHAMH ISl TOTO, 100 pO3B’sA3aTH BIANOBIAHY 3aJady Ha BJIacHI 3HauYeHHA. B
po0OOTI MOPIBHIOKOTHLCSA MEPTypOaTUBHUHN Ta HEMEpTypOATUBHUMN IMIAXOAU 10 MOIIYKY
€HEPreTUYHOro CHEKTpa Ta CTAaHIB Maparo3UuTPOHII0. ABTOP BUKOPUCTOBYE TEXHIKY
BimHiManHs Jlanme gma Toro, mo0 yCyHyTH TipoOiiemy  iH(pauepBOHUX



CUHTYJSIPHOCTEH, TIPH HEMEepTYpOATUBHOMY UYHCEIBHOMY PO3B’s3aHHI MapiialbHOTO
piBHsHHA. [likaBuM € Te, MmO 1[I0 TEXHIKy OyJ0 3aCTOCOBAaHO HE TUIbKU JI0
KYJIOHIBCHKOT YaCTHMHHU B3a€MOJii, ajieé TakoX 1 J0 HEKyloHiBchKoi. lle moxke Oytu
KOPUCHUM JJisi pO3B’s3aHHS MOAIOHMX IHTETpPAJIbHUX pIBHSIHb. 3HailJieHa eHepris
OCHOBHOTO CTaHy Maparno3UTPOHIIO JELIO BiApi3HACThCA (Ha BeIMUUHY Topsaka 109
eB) Bin pesynbrariB orpuManux B. bepecreubkum, XK. Ilipernom ta P. ®deppemiom,
ayie JUisl TOPIBHSIHHS 3 €KCIIEPUMEHTOM MOTPIOHO TaKoK OOYMCIMTH BiANOBIIHUN
€HEPreTUYHHI pIBEHb OPTOIIO3UTPOHIIO.

3aranoMm naHa poOoTa CBIAUUTH Tpo Te, mo ii aBTtop, Koctuimenko S.0. €
3pUTMM BYEHHUM 1110 CIPOMOXKHHMM PpO3B'SI3yBaTH CKJIAJHI 3a/aqi cy4acHOi (Ii3UKH.
OTpumaHi HUM pe3ylabTaTH HE OOMEXYIOTHCS 3aCTOCOBYBAaHHSIMHU IOKAa3aHUMHU Y
nuceprailii. BoHH CTBOpIOIOTH TrapHe MIAIPYHTS JJs MaiOyTHIX HOCTIDKEHb Y
HampsiMax eNeKTPOCIaOKUX B3aEMOJIN 3 siIpamMH, sIKi IMIBHIKO PO3BUBAIOTHCSI.

Slna  OnekcaHapoBMYa  BIJ3HAYa€ BHCOKA BHUMOIVIMBICTH 710  ceOe,
MPUHITUIIOBICT, B HAYKOBUX OIIIHKaX, HOBAaTOPChKE BIMHOIIEHHS JO JOCIHITHUIIBKOT
pobOTH Ta, HAWroOJIOBHINIE, BIJJAAHICTh HAyIll B Haml Henpocthil dac. BiH
HEOJTHOPA30BO BUCTYIIAB 3 TAPHUMH HAyKOBUMU JONOBIISIMH, SIK y HaAIIll KpaiHi, TakK
1 3a ii mexamu. IIpoBereHe MOCHIKEHHS IIEPEKOHYE Y BHCOKIH TCOPETHUHIM
KYJBTYp1 aBTOpAa.

Pe3ynbraT HayKOBUX JOCHIIKEHb, OTPUMAHUX Yy AUCEPTallii, OIyOIIKOBAHO Y
6 CTaTTSIX y BUJAAHHSX, IO 1HIACKCYIOTHCS B MIKHAPOJAHMX HAYKOMETPUYHUX 0azax
Scopus Ta Web of Science. Kpim Toro, dotupu crarti onyOniKoBaHi y BUAAHHSX,
BIJIHECEHHMX 10 mepuioro - Tpetboro kBaptwii (Q1-Q3), takux sk Physical Review
D ta Few-Body Systems. Ilporo OiibIn Hi’kK AJOCTaTHHO JUIS JUCEpTaIiitHOT poOOTH
noktopa @uiocodii 3rimHO 3 BcTaHoBieHMMH Bumoramu MOH Vkpainu mono
nmyOmiKaliii OCHOBHOTO 3MICTY AMCEpTaIlid Ha 3100yTTd CTyIeHs JAokTopa (dinocodii
31 cnemianbHOCTI 104 — «®i3uka Ta actpoHoMmisi». Cynsuu 31 3MiCTy AucCepTalii Ta
nyOsikamidi € O4YeBUAHUM, IO OCOOUCTHM BHECOK JUCEpTaHTa B Il poOOTH €
BUpIIATIbHUM.

3ayBajeHHs 10 qucepTaliiHol podoTH.

1. Byno 6 nopeyHO MOPIBHATH OTPHMAaH1 pe3ylbTaTd 3 pe3yJbTaTaMHu 3HAWJEHUMU B
KipaJbpHI1N Teopii 30ypeHb.

2.V 2 po3auni gucepraiiii MeTo/l OJITHEHUX YaCTMHOK 3aCTOCOBYETHCS 0 BUBUEHHS
npoOieMy NEPEHOPMYBAaHHSI MAaCH B KBAaHTOBIN Teopii mosist. Y (Pi3ulll eIeMEeHTapHUX
YaCTUHOK Ha/J3BUYANHO Ba)KJIMBUM MPUKIIAIOM IEPEHOPMYBAHHS 1 TeHepallii Macu €
JUHAMIYHE MOPYLIEHHS KipajdbHOI CUMETpIi B TeOpli CHIIbHUX B3aemoiil. Tomy Oyio
0 mNOpUpPOIHIM HABECTH B JHCEpTalli AapryMeHTH IIOAO0 MEPCHEKTUBHOCTI
3aCTOCYBaHHSI METOAY OJSTHEHHUX YaCTUHOK JJs JOCHIIKEHHS JAMHAMIYHOTO
NOPYIICHHS KIpaJlbHOI CUMETPIi B TEOP1i CUIILHUX B3a€MOIIN.

3. ¥V 4 po3nuti agucepranii 3ragyerbcs, 10 JAEUTPOH Mae 3 eIeKTPOMAarHiTHI
dbopmpaxTopu, a came, eISKTPUIHUI MOHOTOJIBHUMN, €NEKTPUIHUN KBAAPYHOIbHUN



Ta MarHiTHUW TUONbHUN hopMPakTopu. Ajie B poOOTI HaBeeH1 PO3paxXyHKH TUIbKH
OCTaHHBOTO. UM 0OyMOBIIEHHMI Takuil BUOIp, Ta YM CKJIAJHO PO3paxyBaTy ABa 1HILI
dbopmpaxTopu?

HaBeneni 3ayBakeHHsT HE 3MEHINYIOTh IIHHICTh OAEP’KAaHUX HAyKOBHUX
pe3yabTaTiB Ta HE BIUIMBAIOTh HA 3arajibHy MMO3UTHUBHY OL[IHKY pOOOTH.

3arajbHa OLiHKA Ta BUCHOBOK.

Ha ocHoBi Hamucanoro BBaxaw, 1o aucepramis Kocrtunenka f.0.
«TeopeTnko-moapOBUI OMKC BIACTUBOCTEH NEUTPOHA Ta MO3UTPOHIIO Y 300paskeHH1
OJIATHEHNX YaCTUHOK» BiAMOBijae cnemiagbHOCT 104 — «Di3uka Ta acTpOHOMIs»,
BciM BuMoraMm Hakazy MOH Vkpaiau Ne 40 Bix 12.01.2017 p. «IIpo 3arBepaxeHHs
Bumor no odopmieHHs aucepramii» Ta BuUMoraMm, BHKJIaiAeHUM Yy IlocraHoBi
Kabinery MinictpiB Ned4 Binm 12.01.2022 p. npo 3arBepmxkenHs «llopsaky
OPUCY[DKEHHSI CTyHeHs JoKTopa (¢uiocodii Ta cKacyBaHHS pILIEHHS pPa30BOi
CHeIiaji30BaHOl BYEHOI paJu 3akKjaay BHUIIOI OCBITH HAyKOBOI YCTAHOBH IIPO
NPUCYIKEHHS CTYIEHs IoKTopa (hutocodiin.

Ha morw ngymky, Koctunenko f.0. 3acnyroBye Ha NPUCYIKEHHS HAyKOBOTO
cTyneHst noktopa (imocodii 3a cmerianbHicTiO 104 — «®Di3uka Ta aCTPOHOMIS» B
rany3i 3HaHb 10 — «IIpupogHudi HayKn.

OdimifiHnii OTIOHEHT:

[Ipodecop kadenpu KBaHTOBOI TEOPIi MOJIS

Ta KocMoMikpodizuku KuiBchkoro HaiioHaIbLHOTO

yHiBepcuTeTy iMeH1 Tapaca IlleBuenka
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