PELEH3I

Ha nuceprauiiiny poboty Kynema Ha3apist CepriiioBuya
Ha TeMy «TernnomMacooOMiH Ta rigpoarHamika eJeMeHTiB cenaparopa
naponeperpisaya BBEP-1000» npejicrasieHy Ha 3000y TTs CTyneHs I0KTOpa
dinocodii B ranysi sHanp 14 «Enexrpuyna iHKeHepis»
3a crenianbHicTio 142 « EHepreTyne MalunHOOY 1y BaHHS»

AKTyalIbHICTh TeMH AHcepTaNil.

OpHi€ro 3 KIIOYOBHX YMOB Jisl TpUBANOi Ta Ge3aBapiiiHoi po6oTH TypOiHHOIrO
oOnazHaHHA aTOMHOI eNIeKTPOCTaHLii € eeKTHBHA cenapailis KparneJbHOI piJuHH.
Ils pimuHa MOXe yYTBODIOBATHCS uYepe3 BHHECEHHs 3 IaporeHeparopa abo
KOHJIeHCalil0 Bonoroi mapu. Jns 3abe3neveHHs] HANEKHOTO (byHKLiIOHYBaHHS
cernapauiiHuX MPUCTPOIB HEOOXIAHO PO3YMiTH MEXaHi3MH B3a€MOJIi PiMHHU Ta rasy,
a TaKOX 3HATH Jiana3oH PoOOYMX MapaMeTpiB, 3a AKUX IUTIBKA PiMHY 3aJIMIIAETHCS
CcTabiIBHOIO i He BiI0YBA€THCS BTOPMHHOTO BHHECEHHS.

Ouinka o0rpyHTOBaHOCTI HAyKOBHX pe3yJbTaTiB AucepTamii, ix
JAOCTOBIPHOCTI Ta HOBH3HH.

HaykoBa HOBM3HAa pe3yJbTaTiB AMCEPTALIMHOTO MOCTIKEHHS TONArae B
HaCTYITHOMY:

- Ha ocHoBi ananisy ¢isnunoi Mozen pyxy ABohasHOro cepenoBuma B
KPHUBOJIiHiHHOMY FOPH30HTAJIBHOMY KaHaJli 6yJ10 po3poGieHo MaTeMaTU4Hy MOJIENb
Ta BU3HAYEHO MEXY YJIOBJIECHHS JUCIIEPCHOI (asH.

- BusnaveHo rpaHuyHi pexxuMy QyHKIIOHYBaHHS cenapaliifHuX JKamo3iHHIX
TMPHCTPOIB 3aJIEXHO Bi/{ AUCIIEPCHOCT Ta KiIbKOCTI KpanensHol piauHy, napameTpiB
MIOTOKY Ta F€OMETPUYHHMX XapaKTEPUCTUK KPUBOJMIHIHHUX KaHAIB.

- Hpe,ucraBneHo MaTeMaTHHy MOJIEINb /ISl BUSHAYEHHS TPAEKTOPii pyXy Kpai
PiMHH B KpPIBOIIlHlI/IHOMy KaHalli ropu xamio3iiHoro nakety cenaparopa-
naporneperpisaya.

- BusHayeHo OCHOBHI YMOBM PyHHYBaHHS ITiBKY Ta JHHAMIYHOrO 3pUBY KpareJb.

= 3aﬂp0HOHOBaHO METOX PO3LIUPEHHS mana30Hy cTabinbpHOT p060TH cenapaumﬂnx
I'lpPlCTpOlB Ha OCHOBI OTPUMaHHUX Kopenﬂum IIPOBEZICHO OHTHMl3aHlIO KOHCprKI.[ll
XKaJTFO3iHHOrO IaKery.




- BllocKOHaIeHO METOMMKY PO3paxyHKy peKynepaTHBHUX TEMI00GMIHHIX araparis,
Y SIKHX BOJIOTa rapa BUKOPHCTOBYETBCS SIK po6oye Tio.

- BU3Ha4eHO rpaHuyHi peXHMH yTBOPEHHS BTOPUHHOTO BUHECEHHS! npH pyci
1BO)A3HOro CepesloBHIIA B cenapariiiiHux NPUCTPOSIX Ta OCOOIMBOCTI
TeMIOMaco0OMiHy BOJIOroi napi B opeGpeHHX peKynepaTHBHAX TEII00OMiHHUKAX.

- OTpriMaHo Kopensuii KpUTHYHUX 3HAYEHD napameTpiB JBO(ha3HOrO MOTOKY JJIs
BU3HAYCHHS HIKHBOT MeXi IPOLIeCy 3pUBY Kparesb 3 IUIiBKH PiJIMHMU 3aJIe3KHO Bill
TYCTHHU 3POILICHHS, FeOMETPHYHHMX XapaKTEPUCTUK KaHATy Ta (i3HYHHUX
BJIaCTUBOCTEH pifEH i rasy. s Tpy6 3 MOB3I0BKHIM OopeOpeHHAM y BUIJISI T1-
MOZIGHOro NPoGiio OTpUMaHi KopensLii, Ha OCHOBI IKHX PEKOMEHI0OBaHO
ONTHMi3yBaTH F€OMETPHYHI XapaKTepUCTHKH opeOpeHHsI.

- IpencraBneno pesynsraTu, mo 103BONSIOTH ONTUMi3yBaTH KOHCTPYKLIiO
PEKYNEpaTUBHUX TEIUIOOOMiIHHUX anapariB 3 MOB3AOBKHIM I-TI0I6HAM
opebpeHnsM. Binnosinno no otpumanux namux y AOCIiKeHHi, Y10 BAKOHAHO
rpadiune BinOOpaXKeHHs JaHKMX Ta aHAI3 BUIIPOOYBaHb, IKUif MI0KA3ye, 110
TeMIeparypa neperpiroi napu micist CITT amxya Ha At = 5 °C. ImoBipHOIO
MPUYHHOKO L€l HEBIiMOBIAHOCT] € BUHHKHEHHS 10JaTKOBOLO TEPMIYHOTO ONOpY
KOHTAaKTy MK MOB3JOBXXHIM OpeGPEHHSM Ta OCHOBHOIO Tpy6o0r0. [ToripmeHHs
3YMOBIICHO 3HAYHMM TePMiHOM eKcrutyaranii kacet CIIIT, mo crnpuduHeHo
TEPMiYHHMH HalpPy)XXeHHIMH BHACIIIOK 3MiHH PEXHMMiB po6OTH GJIOKY Ta IKOCTi
3BapIOBaJIbHUX POGIT. B pesynbrari, yMoBH po6oTH ocTanHiX ctyneHiB [THT
TOTIPIIAIIACS, 1O BILIHHYJIO Ha 3aransauit KKJ] yCTAHOBKH Ta 3HIKEHHS TEXHIKO-
EKOHOMIYHHX MOKa3HHKIB po6OTH TypGiHH.

JIOCTOBIpHICTB pe3ybTaTiB HOCIiKeHb 6a3yI0ThCS Ha TIOPIBHSIHHI 3 iHITMMHU
BHJIATHUMH aBTOpPaMH. Y pOGOTI He IOPYIIYIOThCs IPUHLMITH [ APOAMHAMIKH Ta
TEMILIOMaco06iHy, BU3HAYEHO Ta BpaXxoBaHO MOXHOKyY Mif yac aHajli3y pe3yJbTaTiB
JOCTIIXKEHHS.

HaykoBi pmocnimxeHHs Gynud BHKOHaHi 3100yBayeM Ha Kadenpi aTtoMHol
€HEePreTHKH
KIII im. Iropst Cikopcbkoro B pamkax HJIP min KepiBHHUIITBOM
3aBigyro4oro kade[por0 aTOMHOI €HEpreTHKH, A.T.H, npogecopa, Tysa Banepis
OMenpsiHOBHYA.

Omxe, B muceprauiiiHiii po6oTi mocrasieHe HAyKOBE€ 3aBJaHHS JOCIiKEHHS
TEIUIOMaco0OMiHy Ta riipOAUHAMIKH €JIEMEHTIB cenaparopa naponeperpisaua BBEP
-1000 Ta BH3HaYeHHs HEBiANOBIAHOCTI MapaMeTpiB, BUKOHAHO TOBHICTIO, 3106yBay
TNIOBHOIO MipOIO OBOJIOJIiB METOLOJIOTIEI0 HAYKOBOT AisTBHOCTI.




Ouinka 3micty aumcepranii, il 3aBepuieHicTb Ta AOTPHMAHHSA NPHHUHIIB
aKajaemMivyHoOl 100po4ecHOCTI.

3a cBOIM 3MicTOM JHcepTauiitHa poboTa 3106yBaua Kyneura H.C.
NOBHICTIO  BiAnmoBinae Cranjapry Bumioi ocBith 3i creujanpHocTi — 142
«EHepreTHyHe MAaIIMHOOYAYBaHHS» Ta HaNpsAMKaM JOCIHiKeHb BiAMOBIIHO IO
OCBiTHBOI nIporpamu «EHepreTuyHe MalkMHOGY Ly BaHHS.

Hucepranilina poboTa € 3aBeplIEHOI) HAayKOBOIO INpalelo i CBiAYMTh IpO
HasBHICTh OCOOMCTOrO BHECKY 3100yBaya y HayKOBHIA HATIPSIM «EHEPreTHKay.

PosrnsiHyBiM 3BiT mogmiGHOCTI 3a pe3ynbTaTaMu IepeBipKM AMCEepTauiiHOl
pobOTH Ha TEKCTOBi CHiBMAAiHHS, MOXXHa 3pOOMTH BHMCHOBOK, LIO AWCepTallifdHa
pobora Kynemwa Hazapis CepriiioBuua € pesynbTaToM CaMOCTIHHHX JOCTiKEHb
3100yBa4a i He MiCTHTB elleMeHTiB (anbcudikanii, kommiisLii, pabpukaii, mariaty
Ta 3amo3u4eHb. Bukopucrani inei, pesynbraTd i TeKCTH iHIIMX aBTOPiB MalOTh
HaJIeXH] IOCHJIaHHs Ha BiAIOBIHE JUKepero.

MoBa Ta CTHJIB BHKJIAACHHS pezyanaTiB.

Huceprauiiina po6oTa HanucaHa yKpaiHCHKOK MOBOIO, BUKJIAI€Ha 3p03YMLJIO,
JIOTI9HO Ta MOCIiJOBHO, i3 3aCTOCYBaHHSM 3aralbHONPUHHATOI TEPMiHOJIOTIT Ta
BiJIMOBIJHMX CTaHAApPTIB. JlucepTallis CKIafnaeThes 3i BCTYITy, Y4OTHPHOX PO3JLIIB,
BHCHOBKIB Ta CIIUCKY JIiTepaTypH, 3aralbHuil 06csar poboTH CTaHOBUTH 115 CTOPiHOK.
V BeTymi 06IpyHTOBAaHO aKTyalbHICTh JOCIIUKEHHS Ta HABEIEHO 3arajibHy
XapaKTepucTuKy po6otu. CHopMyIb0BaHO METY JOCIiIKEHHS, BU3HAYEHO OCHOBHI
3aBJJaHHs], & TAKOXK OKPECIEHO 00'eKT i IpeAMeT AOCIiKeHHs. Bi3HaYeHO HAyKOBY
HOBM3HY Ta IPaKTHYHY 3Ha4YyILiCTh OTPUMAHHUX pe3ybTaTiB. TakoX IpeacTaBiIeHo
iHpopMmalliro Mpo 0coGHCTHI BHECOK 3100yBaya, anpobario po6oTy, ii cTpyKTypy Ta
obcsr.

Y Beryni 0OIpyHTOBaHO aKTyalbHiCTh POOOTH, BH3HAUEHO METy, 00’€KT Ta
NpeAMETH JOCHi/KEeHHs. BKa3aHO HayKOBy HOBH3HY OTpPHMAHHX pe3yJbTaTiB Ta
HaJaHO iHopMalilo IIOJ0 OCOOMCTOro BHeCKy 3m00yBaya. TakoX HamgaHO
inpopmariro mpo anpobauiro pesynabTaTiB poboTH. OnmcaHO CTPYKTypy Ta obcsr
JucepTauiiHoi poboTH.

¥ nepiomy po3aiji npeacTaBieHo JiTepaTypHHUM OIS OCHOBHUX THITIB
Typ6iH 11 aTomMHuX enekTpoctaniii (AEC) Ta cemaparopis-naponeperpisauis.

ITpoananizoBaHo HaHO6iMbII IOUIKpPEHi BUIHM TYpOiH i cemapaTopis-
TapoIreperpiBayis, a TaKOX BU3HAYEHO 0COOIMBOCTI MAPOBUX TypOiH, 0
BHKOPHCTOBYIOThCS B aTOMHHX €HEPreTHYHHX YCTaHOBKaX. Po3po6ka MIBHAKOXIAHMX
Typ6in s AEC 3 norysxnictio 1000 MBT i Ginblie Bumarae BpoBapKeHHS
CKJIaJIHUX TeXHIYHUX pieHb. ¥ Typbinax AEC [is 3HMXKEHHS KiHLIeBOT BOJIOrOCTI
napy BUKOPUCTOBYIOThCS JBa METO/H M103aTypOiHHOTO BOJIOrOBUAATIEHHS: a60
TNpOMiKHa cenapallis, abo cenaparis 3 IOXAJIbIINM [TAPOBUM NEPErpiBaHHIM
BiJcenapoBaHoi mapyu. Bubip MeToxy Ta mapameTpiB 1is BUJATEHHS BOJOTH i




%

neperpiBy 3aJeXHUTh BiJl TEMJIOBOI CXeMHU TypOOYCTaHOBKH Ta IPYHTYEThCS Ha
TEXHIKO-eKOHOMIYHHX pO3paxyHKax.

JApyruii po3ain NpUCBSYEHO JOCHIKEHHIO TiApOAMHAMIKHA MapopiJHHHUX
MOTOKIB Yy KpPHUBOMIHIMHMX KaHajgaX cenapauifiHuii MPHUCTPOIB eHepreTHYHUX
YCTaHOBOK pO3MVISHYTO OJHMH i3 HampsMiB INiJBMINEHHS TEeXHiKO-eKOHOMIYHUX
XapakTepuCTHK 1 HafiliHOCTI poboTH eHepretyHoro obnagHanHs. KpanenbHa
pivHa y 1BOo(GA3sHOMY MOTOLI NPUBOAMTH A0 €pO3iMHUX i KOPO3IMHMX MpOLECIB Yy
Tpy6onpoBoaax, KaMepax 3ropaHHs raszotyp6inaux asuryHis (I'T/I) i B muninapax
HHU3BKOTO THCKY mapoBux Typ6in (L{HT). OTpuManHs rOMOreHHOro po6odoro Tija
MOXJIMBO LILISXOM NepeBelleHHsI KparneibHOi BOJOTH y mapoBuii craH (Harpis) a6o
IUISIXOM ~ BHKOPDHUCTAaHHsS cemapaliiHux mnpucTpoiB. B  6GaraTbox BHIaakax
BUKOPHCTaHHS 6ap’epHUX OiIbTPYIOUMX €JEMEHTIB He MOXJIMBO, TOMY €IMHHMM
LUIsIXoM  3abe3rnedyeHHs HeoOXigHoi sKkocTi poGoyoro Tia € BHUKOPUCTaHHS
IHepLIHHKMX CemnapaliifHiX NPUCTPOIB, y TOMY 4HCIIi KATO3iHHHX.

Tperiii po3ain npuCBAYEHHUH JOCHIKEHHIO TiAPOAMHAMIKH Ta TEIUIOOOMiHY
nBodasHUX cepenoBHIL. [Ipy NIPOEKTYBaHH] TEXHONOTIYHOTO 06J1aIHAHHS, B SKOMY B
SIKOCTI poGOYOro TiNla BUKOPHCTOBYETHCS BOJIOra Mapa, y GiIbIIOCTi BHIAAKIiB, HE
BPaxXOBY€ETbCS OCOOJNMBOCTI B3aeMOJii MiX KparuisiMH PiIMHH i TErI00OMiHHOIO
TIOBEPXHEIO, 110 NPUBOAUTE J0 HEBIAMOBIAHOCTI MApaMeTpiB TEIIOHOCIA pealbHUM
3Ha4YeHHsAM. B moBHiM Mipi me crocyerbcs mapoBux TypGiH, sKi MpaLIOIOTH Ha
BOJIOTi} Tapi, BOJOTOBMICT SIKOI 3aJIe)KMTh Bil HEPBUHHOTO i BTOPUHHOTO BHHOCY
Kpareyib PiIMHA 3 CemapamiffHuxX ONoKiB. Y po3iii BM3HaueHi rpaHWYHI PEXUMH
BTOPMHHOIO BHHOCY Kpamejb piiMHM 3 TIpeOHIB XBWib IUIBKM. Ha mijgcTasi
y3arajbHEHHS  pe3yJbTaTiB  EKCIIePUMEHTaNbHUX  JOCTIIKEHb  IOpYILEHHS
TiIpOAMHAMIKK PyXy JBO(}A3HOrO IIOTOKY y KaHalli OTpUMaHa KOpEJsLlis KpUTUYIHHUX
3HaYeHb MapaMeTpiB JBOGA3HOr0 MNOTOKY JUIs BH3HAYEHHS HIDKHBOI TIpaHMII
TNpOLECY 3aXJIMHAHHA Bifl TyCTHHH 3pOLIYBAaHHS, I'€OMETPHYHUX XapaKTEPUCTHK
KaHaly i Qi3MYHMX BIACTHBOCTeH piauHM i rasy. [IpeacTaBneHi pe3yabTaTH OLiHKH
e(eKTUBHOCTI KOHCTPYKLii TeIIoOOOMiHHOI IIOBEpXHI IpH 3MiHI Mapamerpis
TEIUIOHOCIS i po60Yoro Tijla, a TaKOX I€OMETPHYHMX XapaKTEPUCTHK OpeOpeHHs
Ternoo6MiHHOI Tpy6H. [lng Tpy6 3 mMOB3IOBXHIM OpeOpeHHsSM mN-MOxiGHOro
npodimo OoTpuMaHi KOpEJAlii, Ha MiACTaBi SIKMX DPEKOMEHIYEThCS BHUKOHYBAaTH
OINTHMi3allil0 FTeOMETPUYHUX XapaKTePUCTHK OpeOpeHHs.

Y 4yeTBepTOMY PO3/iJli BAKOHAHMH aHalli3 Ta 06pOOKa OTPUMAHKX Pe3yNbTATIB,
nposeneHi Bunpo6yBanHs Typ6iHn K-1000-60/3000 B mianasoni Bix 400 mo 1000
MBT Ha 0671aJHaHHI HayKOBO-IOCIIiTHOTO IIEHTPY HafiiHocTi Ta Gesnekn AEC,
MyJIbTHQYHKIIOHAIBHOMY TpeHaxepi peakTopHoi ycranoBkd PAEC — 3 BBEP-1000
npy oMy GyJ1o BiiMiueHy 3MiHy napameTpiB Typ6iHU 30Kpema t,, . Maroun
napaMeTpH 3 peajlbHoOro 06’ €XTy, NacopTy Ta 3 MyJbTH(YHKLIOHATEHOTO
TpEeHaXepy, N0Ka3aHi peaylbHi 3MiHU PeXHUMIB poGOTY, OHI€IO 3 06’ €KTHBHHX
NpUYHH 3MiHU peXXUMiB po6oTH 1o macropry € npouecu B CIIIT, Taxi six 36inpIueHHs
TEPMI4HOIO ONOpY KOHTAKTY MiXk OpeOPEHHSIM Ta OCHOBHOIO TPY60I0.




Juceprauiiina po6ora odopmieHa BianosizHo 1o Bumor Hakasy MOH Vkpaiuu
Bix 12 ciunst 2017 p. Ne 40 «IIpo 3aTBepmkeHHs: BUMOT 10 O(OPMIICHHS AUCEepPTaLii».

OnpuiioaHeHHs pe3yJbTaTiB AMcepTaliiiHOl poGoTH.

HaykoBi pe3ynbraTté Jucepranii BHCBIT/IEHI y 2 cTaTTsX (paxoBUX HAyKOBHX
BHIAHHAX YKpaiHH, L0 NpoiHAeKcoBaHi y 6a3i Scopus Ta BiHECEHi 10 TPEThOIo
kBapTuio (Q3) BianosizHo mo knacugikauii SCImago Journal and Country Rank
a6o Journal Citation Reports;

Takox pesynbraTu muceprauii Oymu anpoGoBaHi Ha 2 HayKoOBHUX (DaxoBHMX
KOH(EpeHLIisX.

[TyGnikauii 3100yBauya MaroTh BHCOKMII HAayKOBHH piBeHb, MPOXOIMIH
peLeH3yBaHHsl, MalOTh OPUTiHAIBHI BUCHOBKH, BiZINMOBIHi OCHJIaHHS Ha 3alI03HYEHi
JDKepesia Ta He MICTATh NOpYIUEeHb NPUHUMIIB aKajaeMiuyHoi gobpodecHocTi. Bci
ny6riKaii, 3apaxoBaHi 3a TEMOIO JUCepTallii, BAKOHAHi y CIiBABTOPCTBI 3 HAYKOBUM
KEPIBHHKOM, IO CBiJYMTH NPO BUCOKMH piBeHb OCOBMCTOrO BHECKY 3/100yBaya y
NpOBeZieHi JociiukeHHs. Haykosi pesymsraTu omucani B aucepraiiiiHiii po6ori
TIOBHICTIO BUCBITJIEHI y HAYKOBHX ITyGiKamisx 3106yBaya

TaxuMm ynHOM, HayKOBi pe3ysbTaTH ONMCaHi B AUCepTaliliHiil po6OTi MOBHICTIO
BHCBITJIEH] Y HAyKOBHX IyOumikawisx 3m06yBaya.

Hepoaiku Ta 3ayBaskeHHs 10 JucepTaniiiHoi po6oTH.

1. IlpencraBieHa aBTOopoM (i3udyHa Mozenb GiIbLIE CXOXa HAa CXEMY PyXy
NOOJMHHUKOI ~ KPAlUIMHM B KPUBOJiHiHOMy KaHali, B IaHOMy BHIaKy
JOLIIBHO BiIOGpasuTH HeTaibHO MOZENh Tedii ABO(A3OBOrO MOTOKY i
TIOKa3aTH B3aEMOIIIO KparneJb, IUTiBKU Ta TIapH 3 OBEPXHEIO KaHaIy.

2 ABTOpOM MaJIo CKa3aHO IO reoMeTpuyHi po3Mipu IT-moxiGHOro opebpenHs
i BIIMB HOro Ha e(EeKTUBHICTH IpoLecy Termomacoo6M1Hy BincytHi
JOCII/DKEHHs. TEPMiYHOTO 0Nopy pebep, 3HIKEHHS SIKOro MoTipiye pobory
IPUCTPOIO.

3. ABTOp He IPHUBOIUTH B SKOCTI TPUKIIAZy  KOHKPETHHH pO3paxyHOK
Termoo6M1HHm<a-cenapaTopa 3 ypaxyBaHHSM i 3aly4aHHAM OTPMMAHHX HAM
pe3yJbTaTiB.

BucaoBok npo nncepmuii‘my pobory.

Baasaio, mo muceprauiiina po6ora 3m06yBaya cTyneHs qokTopa dinocodit
Kynema Ha3apm CepriiioBrya Ha TeMy «Tennomacoo6MiH Ta rinpoxuHamika
€JIEMEHTIB cenaparopa naponeperpisaya BBEP-1000» BikoHaHa Ha BHCOKOMY
HayKOBOMY PiBHi, He IIOPyIIy€ MPHHIIKIIB aKaJeMiuHOT 0GpPOUECHOCT Ta €
3aKiHYEHUM HayKOBHMM JOCIIiIKEHHAM, CYKYITHICTb TEOPETHYHHX Ta NPAKTHIHAX
peaynbram SIKOTO PO3B'S3y€ HAyKOBE 3aBJaHHS, L0 Ma€ iCTOTHE 3HAYEHHS! IS
ranysi 3HaHb 14 «EneKTquHa 1HKenepis». ucepraniitna po60Ta 33 aKTyaJIbHICTIO,
MPAKTHYHOKO LIHHICTIO Ta HAYKOBOIO HOBM3HOIO NIOBHICTIO BiZOBINAE BIMOraM
YMHHOr'0 3aKOHO/IaBCTBA Y KpaiHH, 110 nepeadadeHi B 1.6 — 9 «[Topsinxy




MpUCY DKEHHS CTyneHs nokTopa ¢inocodii Ta ckacyBaHHs pilIeHHs pa30BOi
crienianizoBaHol BYEHOT pajiu 3aKiajly BUILIOT OCBITH, HAYKOBOI YCTaHOBH IPO
TIpHCYDKEHHS CTyTeHs JokTopa disocodiin, 3aTBepmkenoro ITocranosoro Kabinery
MinictpiB Ykpaiuu Bix 12 ciuns 2022 p. Ne 44,
3n06yBau Kynem Hazapiii CepriiioBud 3aciiyroBye Ha
NIPUCY/UKEHHST CTyIeHsi ZoKTopa (inocodii B ramysi 3Haup 14 «Enextpuina
imKkeHepis» 3a crienianpHicTiO 142 « EHepreTHuHe MalIMHOOY Ty BaHHS.

Peunenzenr:
JIOLEHT KaepH aTOMHOT eHEPreTHKH
HanioHaJIbHOTO TEXHIYHOTO yHiBEpCHTETY YKpaiHH
“KuiBchKuii MONMTEXHIYHUM IHCTHTYT”,

KaHIH/IAT TeXHIYHHX HAyK / Banepiit PO’TAYOB
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