PEILEH3I1
Ha JuceprauiiHy poooTy
®Dr1onoBoi KOii CepriiBuu
Ha TeMy «OQOrpyHTyBaHHA HaAiiHOCTI TeNJIOBIABOAY Bia MeTaay BUropoaku PY

Tuny BBEP-1000 npu nerpagauii it reomerpii»

NPEACTaBJICHY Ha 3000yTTs CTyneHs JoKTopa dimocodii
B raity3i 3Hanb 14 «EnexrpudHa iHXeHepis»
33 CIENIANBHICTIO 143 «ATOMHA €HEPreTHKa

AKTyaJIbHICTh TEMH JHCEPTANII.

PoboTta mpucBsYeHa akTyanbpHiIM TeMi OI[HKH pPecypcy poOOTH €JIEeMEHTIB
SIEPHUX €HEPreTMYHMX YCTAaHOBOK, 30KpEMa BHYTPIlIHBO-PEAKTOPHUX IIPUCTPOIB B
YyMOBax 3aKIHY€HHSI MPOEKTHOI'O pecypcy OOJIagHaHHS Ta MNONAJBIIOK MOro
CEPTH(IKALIEI0 3 METOIO MPOAOBXKEHHS TEPMiHY €KCIUIyaTalii. 3 oIy Ha Lie, TeMa
HaOyBa€ ocobOiMBOro 3HadeHHs i JlepkaBu B paMkax 3abe3nedeHHs i
€HEPrOHE3aIEeXHOCTI Ta Oe3neku. OcoONMBO BaXKIUBHMH Ta AaKTYaJIbHUMH €
POBEJEHI B NUCEpTall¥HI¥M poOOTI NOCHI/PKEHHS WIONO OIIHKM XapaKTEPHUCTHUK
METaJy BHACIIZOK 11 10HI3yI0OYOTO BHUIIPOMIHEHHS, 30KpeMa SBHIN paaialiiHOro
pO3IyXaHHs, 3MIHH I'€OMETPHYHHUX PO3MIpiB €JIEMEHTIB Ta iH., OCKUIBKH OTPHMaHi
pe3yJIbTaTA NAal0Th MOXIIMBICTh OLIHUTH CTaH Ta HAMIMHICTH poOOTH 00aHAHHS B

NOBrOTPHUBAJIIA IEPCIIEKTUBI.

Ounigka OOrpyHTOBAaHOCTI HAYKOBHMX Ppe3yJbTaTiB aucepramii, iXx
JOCTOBIPHOCTI T2 HOBH3HH.

3anponoHOBaHI B poOOTI METOJU OI[IHKM XapaKTEPUCTHK POOOTH OONagHAHHS
BIANOBIAAIOTh CYYaCHHUM = TEHIEHIISIM PO3BUTKY pPO3PaXyHKOBHX METOMAIB 3
BUKOpUCTaHHAM uyucenpHoro CFD-MoznemoBanHs, 0a3ylOTbCsi Ha INepeoBOMY
CBITOBOMY JOCBiJii MPOBENEHHS HAYKOBHMX JOCJIDKEHb Ta 3a0e3NevyloTh BUCOKY
TOYHICTh IMPOBEAEHUX JOCIIKEHD Ta OTPUMAHUX PE3YJILTATIB.

HaykoBa HOBH3HaA pe3yJbTaTIiB [IUCEPTALIMHOIO JOCHIIKEHHS IIOJISrace B
HaCTYITHOMY::

- Po3rnsHyra 3amadya 3MIHM YMOB OXOJIOJDKEHHSI BHYTPIIIHBOKOPITYCHHX
MPUCTPOIB BHACIHIIOK padialliHOrO PO3NYXaHHS 3 3aCTOCOBAHHSAM METO/IB

YMCENHHOI TiAPOAMHAMIKHA 3 BpaxyBaHHSM IPOCTOPOBUX OCOOJMBOCTEH Ta MpOLECIB

TEIIO0OMiHY Ta Tedii TeIIOHOCIS.
- CTBOpEHO METOOJIOT1I0 PO3B’I3aHH KOHTAKTHOI 3a/]ayl 3MIHU XapaKTEPHUCTHK

BHYTPIIIHBO-PEAKTOPHUX €JIEMEHTIB, sIKa 0a3yeThCsi HAa aHaJi31 MILHOCTI,HEHTPOHHO-



(bI3MYHMX pO3paxyHKaX i TEIIOriApaBaiyHOMY aHali3i MOYMHAIOYM Bif NMPOEKTHOI
reoMeTpil 1 3aKiHYYIOYH (POPMO3MIHEHOIO.

- 3anponoOHOBAHO MIiAXOAW 3 aHali3y YMOB TeooOMiHY, SKHA J103BOJISE
BUSIBUTH MOXUIMBI MEX1 MOpPYLIEHHS YMOB OMMBAaHHS/OXOJO/KEHHS BHYTPILIHBO-
PEaKTOPHUX €JIEMEHTIB SIK JIsi TMPOEKTHMX TaK 1 HE NPOEKTHHUX KOH(DIrypaiiy

BUIOPOJIKHM B T.4. B YMOBaXx MOSBM pajilaJbHUX MEPETOKIB 1 1X BIUIMBY Ha 3MIHY YMOB
OXOJIOJKEHHSI BUTOPOKH.

- 3apONOHOBaHUH B UCepTallil ITiIXiJ BpaXOBY€ B3aEMHUM BIUIMB HEUTPOHHO-
(GI3UYHUX, TEMIOTIAPABIiYHMX IpPOLECIB Ta  pO3paxyHKy MILHOCTI  Ha

XaPAKTEPUCTUKHA pOOOTH BHYTPIIIHBO-PEAKTOPHUX E€JIEMEHTIB Ta HAMIHHICTH POOOTH
oOJIaTHAHHA.

OTxe, B pauceprainiiiHii poOOTI ITOCTaBJIEeHE HAyKOBE 3aBHaHHA OILIHKH
HaJA1IMHOCTI poOOTH BHYTPIIIHBO-pPEAKTPHUX NPHUCTPOIB B yMOBaxX il 10HI3yrO4Oro
BUIIPOMIHEHHsI [JiI TPOEKTHMX Ta IIOHAJ IIPOEKTHMX TEpPMiHIB eKCIuTyaTalii

BUKOHAHO MOBHICTIO, 3100yBa4 MOBHOI MIPOK OBOJIOAIB METOJOJIOTIEI0 HAyKOBOI
I1SJIBHOCTI.

Oninka 3MmicTty aucepranmii, il 3aBepHIeHICTb TAa JOTPHMAHHS NPHHIHIIB
aKaJeMIYHOol 100pOYeCHOCTI.

3a CBOIM 3MICTOM AucepTaiiiHa podoora 3m00yBaya ®PuionoBoi HO.C. oBHICTIO
BianoBigae CTaHIapTy BHINOI OCBITH 31 cleliaJibHOCTI 143 ATOMHa eHepreTHka Ta
HampsiIMKaM JOCJ1IKE€Hb BIAMNOBIAHO OO OCBITHBOI IMporpaMu ATOMHA €HEepreTHKA.

Jlucepramiina poboTra € 3aBepIIeHOI0 HAyKOBOIO Mpaler 1 CBIIYHTH IIPO
HasIBHICTH OCOOMUCTOr0 BHECKY 3400yBadya y HAyKOBUM HampsM aTOMHOI €HEPreTHUKH,

30KpeMa B 3a/la4yax OLIHKA Ta IIABUIIECHHS HAAIMHOCTI OO0’€KTIB aTOMHOI
€HEPIreTHKH.

Po3rnsHyBIIM 3BIT MNOAIOHOCTI 3a pe3yJIbTaTaMHU IIEPEBIPKH JAMCEPTAIiHO]
poOOTH Ha TEKCTOBI CIIBNAJAIHHS, MOXXHa 3pOOMTH BHCHOBOK, IO AWCEpTalliiHa
pobora ®inonoBoi IOmii CepriiiBHE € pe3yJIbTaTOM CaMOCTIMHUX JOCIiJKEHE
3/[00yBaya i He MICTUTh eJIeMeHTIB Qanbcudikanil, KoMnuauli, padpukariii, miariary
Ta 3all03W4e€Hb. BUKOpHCTaHI 17€i, pe3yJIbTaTA 1 TEKCTHU IHIIMX aBTOPIB MAarOTh
HaJIE)KHI [TOCHJIAHHS Ha BIATIOBIIHE JHKEPEIIO.

MoBa Ta CTHJIb BHKJIAIEHHS pe3yJIbTaTIB.

JlucepralifiHa po60oTa HanKMcaHa YKpalHCbKOKO MOBOIO.

Jlvceprallis IiJAroToBJIeHa Ha BHCOKOMY HAyKOBOMY Ta METOAWYHOMY PiBHI,
PYKOIIUC Ma€ HaJle)KHY pelaKTOPChKY SIKICTh Ta BIATIOB1/la€ BCTAHOBJIEHUM BHMOIaM
10 odopMJIEHHS Ta MOJAHHS JPYKOBaHMX pOOIT HAyKOBOIO XapakTepy, MOBa Ta
CTHJIb pOOOTH BIANOBIAAIOTh MPUHHATIN 1HXEHEPHIN METOA0JIOTI.



Jlucepranis ckinamgaeTrscs 3 BCTyny, 4 pO3A1JiB, BUCHOBKIB, CITUCKY JIITepaTypH
Ta J0JATKIB. 3arajJbHUM o0CsT aucepraill 163 cTopiHKw.

Y BeTymi  OOrpyHTOBaHO BHMOIp TeMaTHKM [JuUCepTalifiHOi  pOOOTH,
COPMyYJILOBAHO MeETy Ta 3ajadi JOCIHi[KEHHs, HaBeAeHO HayKOBY HOBHM3HY Ta
NPAaKTUYHE 3HAYCHHSI OTPUMAHMUX pe3ysibTaTiB, OXapaKTEPU30BAHO OCOOUCTHI
BHECOK 37100yBaua.

Y TepioMy po3zili BHKOHAHO JITEpaTypHHH O pOOIT, LIO MOB’s3aHi 3
TeMOIo nuceptauii. HaBeneni npouecu siki BinbyBaroThCst 3 METaJIOM BHYTPiLIHBO-
PCAKTOPDHUX MNPHUCTPOIB MM AI€I0 10HI3YIOYOro BHIIPOMIHEHHS Ta NPOLECH 3MiHU
FEOMETPII eJIEMEHTIB JIepPHOro peakTopa. Takox HaBeJeHi CydacHi METOAH OLlHKH
3MIHHU XapaKTepHCTHK 'eOMeTpil BUTOPOIKH SKi 3aCTOCOBYIOTH SIK €KCIIEpUMEHTAJIbHI1
TaK 1 YHCENbHI JOCHI/DKEHHS. AHANi3 MepmIoro po3mily poOOTH TOBOMHUTE
aKTYaJIbHICTh Ta IPAKTHYHY 3HAYMMIiCTh POOOTH.

Y Jpyromy po3jial NpOBENeHO IOCHIIKEHHS 3MIHM YMOB OXOJIOIKEHHS
BUIOPOJKHM IPH Jierpajamli ii reoMerpii, Ipd KOHTAaKTi i3 BHYTPiIIHbOKOPITYCHOO
[IAXTOK0 Ta PO3KPUTTI KUIEh BUTOPOJIKH. 3alpONOHOBAHO METOHOJIOTIIO
PO3B’si3aHHS 3a[adyi BU3HAYCHHS 3MiHH yMOB OXOJIOJDKEHHS, 10 6a3yerbes Ha CFD
MOJECIIIOBaHHI ~ Ta  3alpOIOHOBAaHO  BiANOBiAHY 4UCEJIbHY  MOoJeldb. 3a
3a[IDONIOHOBAHOI0 METOJIOJIOTIIO IIPOBEACHO Cepil0 pO3paxyHKiB JJs  Pi3HUX
NaJIMBHUX KammaHid eHeprobnoky AEC VYkpainu Ta o0OrpyHTOBaHO BHOIp
MPEeACTaBHULIBKOl KaMIlaHll [jsi NOJAIbIIOr0 aHali3dy Jerpajarii reoMeTplii.
BukoHaHO OLIHKY paialliiHOIoO pO3IMyXaHHS Ha OCHOBI aHaJi3y LLILOBHUX (YHKIi
pajiamiiHOl IMOB3y4YOCTI — €KBIBAJIEHTHHMX HampyXeHb, 00'eMHuX aedopmMariiii
po3nyXaHHs Ta eKBIBaIEHTHUX aAedopmaliii mnos3ydocti. I[IpoBeneHO OLIHKY
IHTEHCHUBHOCTI pajlajIbHUX IEPETOKIB 3a JAOIMOMOIOK AaHAJNITHYHOI OLIHKH, Ta i3
3aCTOCYBaHHAM po3pobieHoi CFD — mozerni.

B TpeThOMy pO3/LIl IPeICTaBIeHO OMUC HEMTPOHHO-(GIZHYHOIO MOIYJIIO, SKHE
€ YaCTHHOK MYJIBTH(I3MYHOrO KOAY [AJsl aHali3y BIUIMBY HAsBHOCTI 3BOPOTHIX
3B’A3KIB IIpU Jierpajallil reoMeTpii BUTOPOJKH Ha 3MiHY YMOB 11 OXOJIODKEHHS.
CTBOpeHa TPaHCIIOPTHA MOJIEJIb BUIIPOMIHIOBAHHs, 110 0a3y€ThCs Ha BUKOPHUCTAHHI
kony Monte-Kapno MCNPX 5 Ta no3Boisie BUKOHATH 3alaHHsI HEpPiBHOMIPHOCTI
TEMIIEPATYpH Ta MareplajibHOro CKjaay. 3a JIOIOMOIOX TPaHCHOPTHOI Mojeni a
TaKOX PO3poOJIeHOl MIA-NPOrpaMu NocToOPOOKH peani30BaHO CHHTE3 TPUBMMIPHUX
(r-©-z) MUTTEBMX Ta HAKONMUYEHHUX XapAaKTEPUCTHK BUIIPOMIHEHHS, SKI MOXYTh

nepeAaBaTHCS B TEIMJIOTIAPABIIYHUNA MOIYJb Ta MOYJIb PO3PaXyHKIB HA MII[HICTb.

Y deTBepTOMy pO3A1J1 BUKOHAaHO MYJBTU(IZUYHY NPOLENYPH OLUHKH 3MiHH
yMoB oxonomkeHHsi eneMeHTIiB BKII npu nerpananii ix reometpii 3 ypaxyBaHHSM
HasiBHOCTI 3BOPOTHIX 3B’S3KIB THITY «pO3KPUTTS KUIEIb BHIOPOAKH — I10SIBa
paliaJbHUX NEPEeTOKIB — JIOKAJIbHA 3MIHA YMOB OXOJIODKEHHSI METAJly BUIOPOJKH —
3MiHA IHTEHCHBHOCTI PO3KpUTTS». B pe3ynbTaTi OLIHKM YTOYHEHO 3HAYEHHS
PO3KpPUTTA Kineub Ha MoMeHT 00 kamnanii, OTpuMaHI BeJMYHMHH 3a30piB MIiX

KIJIBISIMM MalOTh MEHILI 3HAaY€HHS, SIK1 B cepeqHbOMY Ha 22% HIK4Yl 3a pe3yJIbTaTH
KOHCEPBAaTUBHOI'O IMOCJI1JIOBHOIO aHa13y.



Y BHCHOBKax CTHCJIO HaBeIEeHO HAyKOBi Ta NPAKTHYHI pe3yJbTaTH, OfepKaHi B
AucepTaniibiii poboti. IlpencraBneno nani Ta pEeKOMEHAalll 100 BIPOBAIKECHHS
3aIIPOIIOHOBAHMX B pOOOTI YTUII3aTOPIB TEIMIOTH

JlucepTraniiina po6ota odpopmiena BianoBigHo A0 BUMOr Hakazy MOH Ykpainu

BUI 12 ciuns 2017 p. Ne 40 «IIpo 3aTBepmkeHHs] BUMOT 10 0hOPMIIEHHS AUCEPTALLITY.
OnpuioaHeHHs pe3y bTaTiB AHcepTaNiiiHOT po6oTH.

HaykoBi pe3ynbratu aucepranii BHCBiTJIEHI y 13 HayKOBHX nyOJIKaLIsIX
3100yBaya, cepel SKMX: 2 CTaTTi y HAayKOBUX BHIIAHHSX, BKJIIOYEHUX Ha JaTy
OIMyOJIIKyBaHHsl 1O MepeliKy HayKoBMX (paxoBMX BHMIaHb YKpaiHu; | craTts y
NEPIOJUYHUX HAYKOBHX BHJAHHAX, IIPOIHAEKCOBAHUX y 0a3zax gaHux Web of Science
Core Collection Ta/abo Scopus, 3 sAkux 1 crarTs y BHOAHHSAX, BiJHECEHHX IO
nepmoro — TpeTboro KeaptuimB (Q1-Q3) BianmoBigHo nmo knacudikamii SClmago
Journal and Country Rank a6o Journal Citation Reports; Takox pe3ynbTaTu
avcepTalil 0ynu anpoboBaHi Ha 10 HaykKoBHUX (paxoBHUX KOH(PEPEHIIisIX.

Bucokuil piBeHb HayKOBHUX MyOJliKanii 30KpeMa IiATBEPKYEThCS ITyOIIiKaLiero
y XypHaim 6.n. Scopus, Q2 (ASME Journal of Nuclear Radiation Science), nBox
daxoBux BHAAHHAX YKpaiHu (BicHuk OpechbKoro moOJiTEXHIYHOrO iHCTHTYTY Ta
HayxoBu#M >xypHall «EHEpreTuka: eKOHOMIKa, TexHoJiorii, ekomnoris» (KIII iM. Irops
Cikopcepkoro), a takox 10 HaykoBUX KOH(EpeHLIsX, B T.4. 3 BHCOKO PEHTHHIOBUX
3akopzioHOM (CIIIA, Benuka bpuranis, Uexis).

B HaBeneHux myOiiKamisix B JOCTaTHHO MOBHIM Mipl BiIOOpaXkK€HO HAyKOBUU
3MICT Ta OCHOBHI pe€3yJIbTaTh AucepTailiiiHol poOoTn. (OcoOHMCTHW BHECOK
3000yBa4YKH 0 BCIX ITyOJiKalin, ormy0JIIKOBaHHX y CITIBABTOPCTBI Ta 3apaXOBaHUX 34
TEeMOIO Juceprafll € BaroOMuUM, INO MIATBEPIDKYETHCA OCOOMCTOK YyYacTIO Y
NpOBEJIEHHI BHUKOHAaHMX poOIT. B ycix myOmikaumisix AOTPUMYIOTBCS IPUHLIMIIA
aKaJIeMIYHO1 JOOPOYECHOCTI.

TakuM 9MHOM, HayKOB1 pe3yJIbTaTH ONMCaH1 B AUCEPTALIHHIK pOOOTI IMOBHICTIO

BHCBITJIEH] Y HAYKOBHUX MyOJIIKaI[Is1X 3100yBaya.
HenoJiiky Ta 3ayBaKeHHs A0 AHCEPTALIHHOI po0OTH.

3a3Hauy¥MoO, 110 HEe 3Ba)XKal0OUM Ha BUCOKMM HAyKOBUM piBeHb Aucepraril, 11
MPaKTUYHY 3HAYYIIICTh Ta AaKTYaJbHICTh IO pOOOTI € 3ayBaX€HHs, a 11 OKpemi

[10JIOXKEHHS MMOTPeOyIOTh NNOSICHEHD:

1) Ha pucynky 2.2 nokasani ¢ororpadil peajbHOl BUIOPOJKH, Ha SKii
BHIAHO ITPUCYTHICTH TOYOK IPUBAPKH KUICLb BUIOPOAKH. UM BpaxoBaHI BOHH B
pO3paxyHKOBii MojieJli, B OCOOJIMBOCTI IIPH OLIHI{I PO3KPUTTSI?

2)  He 3po3ymino 4uM OOyMOBIEH1 BKa3aHl B poOOTI BaplaHTU KOHTAaKTY
BUFOPOJAKH Ta INaxXTH BHYTPIIUHBOKOPIIYCHOI, SIKlI IIpeJACTaBJIeHl B JucepTauil’
Bazyrounce Ha sKOMy MiAIPyHT1 BOHH Oy oOpaHi?

3) B po6oTi He BKa3aHO 4YH CYTTEBOIO € Aedopmaiis (3MIHa IMONEePEeYHOro
Mepepizy OXOJIOKYIOYMX KaHalIiB) y KOHTEKCTI OOIpYHTYBaHHsS HaJIlHHOCTI

OXOJIOMDKEHHS] BUTOPOIKH IIpHU Jierpajalill reoMeTpii?



4) B nuceprauii He HaBefleHI BiZOMOCTI IIOAO Bayijamii po3paxyHKOBHX
CFD mopenel mono 3MiHM Aerpajanii reoMerpii BUTOPOAKH Ta peajbHUX JaHHX
pO3IMyXaHHS B yMOBax IOHI3YKOUOIr0 BHMIIPOMIHEHHS. UM NPOBOJHIMCS MOPIBHSAHHS
Xo4a 0 Ha TeCTOBIH 3a/1a4i 3 BIJIOMUMH €KCIIEPUMEHTAIIBHUMH JJaHUMH?

5) B poboTi B AKoCTi NpHKIaaiB HaBeJeHa OILliHKa i THNy naauBa TB3-
M/TB3-2M/TB3-A. Yu wMmoxe OyTH 3acrocoBaHa 3alpONOHOBaHA IH)KEHEpHa
METOJHKA 1 JUIs IHIIKX BUAIB nanuBHoOro 3asantaxxeHus (TB3-WR, TB3-WR)?

6) B po6oTi He BKa3zaHO YHM IPOBOMUIMCS ITOPIBHAHHS pO3PaXyHKIB
palalifHUX NOJIIB 3 iHIIMMH OL[iHKAMH 3a JOIOMOTI0I0 AJIbTEPHATUBHUX MiIXO/iB?

BBaxkaro, 1110 BHCJIOBIIEHI 3ayBa)K€HHS HE € BHU3HAYAJIBHHUMH 1 HE 3MEHINYIOTh
3arajibHy HayKOBY HOBU3HY Ta IIPAaKTHYHY 3HAYMMICTh pe3yJbTaTIB Ta HE BILIMBAIOTH
Ha ITO3UTHBHY OLIIHKY JUCEpTaLiiHOI pOOOTH.

BHCHOBOK npo aucepTaniiHy pooory.

BBaxaro, mo pauceprauiiiHa pobora 3m00yBaya cTymneHs JokTopa dirocodii
DinonoBoi FOnii CepriiBHu Ha TeMmy «OOIpYHTYBaHHS HAIiMHOCTI TEILUIOBIABOLY Bin
MeTairy Buropoaku PY tunmy BBEP-1000 npu nerpapairii ii reoMeTpii» BUKOHaHaA Ha
BHCOKOMY HayKOBOMY P1BHI1, HE NOPYLIY€E MPUHLMIIB aKaJeMIYHOL T0OPOYECHOCTI Ta
€ 3aKIHYEHUM HAyKOBUM JOCIHIDKEHHSM, CYKYIHICTh TEOPETHYHHUX Ta MPAKTHYHHUX
pe3yJIbTaTIB SKOTO PO3B'A3y€ HAYKOBE 3aBJaHHS, 1[0 MAa€ ICTOTHE 3HAYEHHS IS
ATOMHOI eHepreTukd. JluceprauiiiHa poOoTa 3a aKTyalbHICTIO, IIPAKTHYHOIO
[IHHICTIO Ta HAyKOBOK HOBH3HOIO IIOBHICTIO BIAMNOBIIa€ BUMOraM YHUHHOIO
3aKOHOJIAaBCTBA YKpalHu, mo nependadedi B m.6 — 9 «llopsaxy npucymxeHHs
CTYIEHs JOKTOpa Puiocodii Ta CKaCyBaHHs PillIEHHS Pa30BOl CHEeNiali30BaHOl BYSHOI
pagyd 3aKjagy BHINOI OCBITH, HAayKOBOI YCTAHOBU IMpPO IIPHUCY/DKEHHS CTYIIEHS
JI0OKTOpa (urocoPii», 3areepmxeHoro Iloctanosoro Kabinety MiHictpiB YkpaiHu Bin
12 ciuns 2022 p. Ne 44,

3n06yBay ®inonoBa Omis CepriiBHa 3acilyroBy€ Ha TIPHUCYJKEHHS CTYyIEHS
AOKTOpa Quiocodii B ramy3i 3HaHb 14 «EnekTpuyHa 1HXXEHEPIs» 3a CHEliaIbHICTIO
143 «ATOMHa €HEpreTUKa»

PeleH3eHnT:

JIOLIeHT Kadeipu aTOMHOI EHEPTETUKH

HH IATE KIII im. Iropst Cikopchkoro,

KATH. , IOLEH Mukura BOPOBUOB

agyankLHo-
Jﬂocuh IHCTUTY
aTOMMOI Ta Tennosal
eHeLTeTUKM

-




