O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0217U006297

Jep>kaBHUH peecTpauiliHUI HOMeEP: 0116U005362

Oco06J1uBi TO3HAYKHU: Binkpura

HJaTa peectpaunii: 15-03-2017

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramy: Po3poGka MeToziB i TporpaMHuX 3aco6iB GaraTopiBHEBOrO MOIEIIOBAHHS PAAial{iifHOTO BILIMBY Ha
BJIACTMBOCTI CTPYKTYPHO CKJIaIHAX MarepiaiiB. Po3pobka MaTepiasio3HaBuYO-IIPOrHO3HOTO MigXoay i
iHdopMmaliitHOI TeXHOIOTii EKOHOMIYHO OOI'PYHTOBAHOTO BUOOPY MaTepiasiB BUCOKOTEMIIEPATYPHUX peakTopis [V
nokostiHHs. [TobyoBa Ta yucsoBa peasisallisi caMmoy3roKeHoi HeJliHiliHOI HecTalijoHapHoi Teopii TeparepLoBux
ripOTPOHIB 3 BpaxyBaHHSIM OMIYHUX BTPAT B CTIHKAaX PE30HATOPY i KOHBEPCii MoA. MozepHi3alis TepMOBaKyyMHOI

YCTaHOBKU JJIs MOAPiIOHEHHS BYIJIEL€BUX MaTepiajliB Ta po3poOKa ii MaTeMaTU4HOI MOJEJIi.
IToyaToK eramy: 01.2016
3akiHYyeHHS eTamy: 12.2016

Bup, 3BiTHOr0 JOKYMEHTA: [IpOMiKHUIA 3BiT

I11. BinomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHS IOpUAHUYHOI 0coou (a00 ITIB ¢izuyHOi 0c06H): HauionansHuil HayKOBHIA

ueHTp "XapkiBcbkuil ¢pisuko-TexHiuHuy iHctutyT" HAH Ykpainu
Kopg, 3a €IPIIOY: 14312223

Micue3Haxoa KeHHS:

dopma ByracHOCTI:

Cdepa ynpaBiriHHS: HaujoHanbHa akaziemist HayK Ykpainu
InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

Tenedon: +380 (57) 3353530 , +380 (57) 3351688

IV. BizomocrTi npo cniBBUKOHaBLiB JIiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 54, M. Kuis, KuiBcbka 061, 01030, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujoHanbHa akazemist HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380442396594

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTuuHmi 06car ¢piHancyBaHHS (THC. rpH.): 3039.000




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

P03BUTOK HAayKOBHUX OCHOB BUKOPMCTAHHS CTPYKTYPHO CKJIAIHUX (PYHKLIOHAJIbHUX MaTepiaiB i cepeoBull, y

aJIbTePHATMBHIN €HepreTulli Ta pecypco36epesKeHHI.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of scientific bases of application of structurally complex functional materials and media in alternative
energy and resource saving.

Pedepat yKpaiHCBKOIO:

Mertoto H/IP € oTpMaHHS HOBUX TEOPETUYHUX 1 eKCIIepUMEHTAIbHUX PEe3yJIbTaTiB 1010 GyHIaMeHTaIbHOTO
(i3sYHOro OOI'PYHTYBAHHS €KOJIOTIUHO YMCTUX, €HEproeEeKTUBHIUX i pecypCco3aolapKyBaabHUX METOMIB
ollep>KaHHS CTPYKTYPHO-CKJIQAHUX (PYHKLIOHATIbHUX MaTepiasiB aJlbTepHATUBHOI €HEPreTUKY, IPOrHO3YBAHHS 1
ONTMMi3allii iX BIaCTUBOCTEN Ta pafialliiiHOI CTIMKOCTI Ta iX 3a7y4€HHS 10 iHHOBaLiHUX TEXHOJIOTIN €Hepro- Ta
pecypco3bepeskeHHsl. CTBOPEHUI TPOrpaMHUI KOMILJIEKC 6araToOpiBHEBOTO KOMIT'IOTEPHOIO MOJIEJIIOBaHHS
pazialifHOro BIIJIMBY HAa BJIACTMBOCTI MaTepiasiB Ta po3po06JieHi ! BigpalboBaHi METOIVMKYA NOrO BUKOPUCTAaHHS
17151 OGUMCITIOBAJIBHOI M TPUMKY eKCIlepuMeHTanbHuX pociimkens HHI] XTI 3 pagianiiinoro Mmarepiajio3HaBCTBa
aJIbTEPHATMBHUX SI€PHO-E€HEPreTUYHUX CUCTeM IV MTOKOJIIHHS Ta CTBOPEHHS HOBUX (PYHKIIOHAJIbHMX MaTepiasiB.
MeTtogamu 6araTopiBHEBOrO MOJIE/IIOBaHHS BIIEPIe OTpUMaHi a3oBsi Aiarpamu rpagaHy — HOBOTO
(yHKIIOHAZILHOTO HAaHOMAaTepiany Ha 6a3i rpadeHy, 3HaleHUI CTPYKTYpHO-(Pa30BUil Nlepexiy, TUITY
"nopsinok-6esnan" y rpadaHax Ta HaaHUM MOro MakpOCKOIIIYHUI TepMoIrHaMiuHui onic. Po3pobiieHi
iH(popmalliiiHa TEXHOJIOTisl Ta CUCTEMA MiATPUMKY IIPUIHSITTS PillleHb 010 PECypco36epiraloyoro eKOHOMI4HO
OOI'PYHTOBAHOTO BUOOPY MaTepialiB BUCOKOTEMIIEPATYPHUX ra300X0JI0IKyBaHUX peakTopis (BTI'P) IV nokosiHHs
Ta BUKOHAHE IIPOrHO3yBaHHA BaPTOCTEN CKIAL0BMX MaTepiaiB ix KOPILyCiB i maporeHepaTopis Ha EPCIIEKTUBY 10
2030 p. 3 MaTeMaTUYHO-CTaTUCTUYHOIO OLIiHKOI PU3UKY IIporHo3y. [TobynoBaHa HesiHiliHa HecTalioHapHa
6araToMoJi0Ba CaMOY3roJI)K€Ha TEeOPisi TeparepLoBoro ripOTPOHY Ta po3po06JIeHUI KOMITIOTEPHUI KOJI OITUMi3allil
110ro napameTpiB 3 ypaxyBaHHSM OMIYHUX BTPAT y CTiHKaX PE30HATOPA Ta KOHBEPCii MOJ, K11 [J03BOJIUB 3HANTH
IOJATKOBUIM MeXaHi3M 3HMXKEHHS BUXiIHOI IIOTYXHOCTI IPUCTPOIO 3-3a 3MEHILEHHS [I0BHOI IOOPOTHOCTI
pe3oHaTopa Mif, BIUVIMBOM OMIYHMX BTPAT Ta iCTOTHO IMOKPAIIXATH y3rOJIKEHHS Pe3yJIbTaTiB po3paxyHKy KK Ta
BUXiJJHOI TOTY>KHOCTi T€pParepLiOBUX ripOTPOHIB 3 HasSiBHUMU €KCIIEPUMEHTAJIbHUMU JAHUMU. BuUKoHaHa
MOJI€PHi3allis TEPMOBAKyyMHOTO CTEHAY IJ151 PO3POOKHU i BIIPOBA/I)KEHHS HOBOTO METOJY OJl€P>KaHHS HaHOrpadiTiB
Oe3repepBHOIO BAKyYMHOIO 0OpOOKOIO BYIJIELIEBOTO MaTepialy Ta OTpMMaHi Iepli pe3ysibTaTy eKCIIEPUMEHTIB Ha
MOJI€PHI30BaHil yCTaHOBL, SIKi MiATBEPANIINA CIIPOMOXKHICTb TEPMOBAKYyMOI'O METOLY OTPUMATHU

IpiGHOAMCIIEPCHUN BYIJIelb 3 IOMITHOIO HaHOQPaKIi€o.

Pedepar aHIJIiHCBKOIO:

The research goal is the obtainment of novel theoretical and experimental results considered as a fundamental
physical basis of environmentally friendly, energy efficient and resource saving methods of production of
structurally complex functional materials for alternative energy, prediction and optimization of their properties
and radiation resistance, and their involvement in innovative energy and resources saving technologies. The
program complex for multiscale computer simulation of radiation impact on materials properties has been
created. The methodology of its application to computational support of the NSC KIPT experimental R&D on
radiation materials science of alternative nuclear power systems of Generation IV and production of novel
functional materials has been developed and worked out. By means of the multiscale modeling, phase diagrams of
graphane, a new functional graphene-based nanomaterial, have been obtained for the first time. Structural "order-
disorder” phase transition in graphanes has been revealed and its macroscopic thermodynamical description has
been given. The information technology and the decision making support system for resource saving economically



sound choice of Generation IV high-temperature gas-cooled reactors (HTGR) materials were developed, and
applied to the components cost prediction of their vessel and steam generator materials to the horizon of year
2030 with math-statistical assessment of the forecast risk. The non-linear non-stationary multi-mode self-
consistent theory of Terahertz gyrotron has been built along with an appropriate computer code for its
parameters optimization taking into account ohmic losses in cavity walls and conversion of modes. This resulted in
revealing of a supplementary mechanism of the device output power reduction due to the ohmic losses driven
decrease of a resonator Q factor, and significantly improved the agreement of the calculated output power and
efficiency of Terahertz gyrotrons with the experimental data available. An upgrade of the thermal-vacuum facility
for development and implementation of a new method of production of nanographites by means of continuous
vacuum treatment of a carbon material has been completed. First experiments at the upgraded facility have
demonstrated the thermal-vacuum method's capability of obtainment of fine-disperse carbon with noticeable
nanofraction.

Impexc YIK: 539.16, YK 539.1.01...04, 539.16, 621.038.83.002

Koau TemaTHYHHUX PyOpHK: 29.15.15

KepiBHHUKH po6OTH

BiacHe IlIpizBume Im's I10-6aThKOBI: TkaueHko Bikrop [BaHoBuY
HaykoBHH CTYIiHb:

Buene 3BaHHS:

InenTudikarop ORCID ID:

JonaTkoBa iHdopmarist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII ykpaiHCBKOIO: HoBa HesiHiliHA HECTalliOHApHA 6araTOMO0BA CAMOY3TOKEHA TEOPIs IKepe

CyOMIJIIMETPOBOTrO TEPAreplOBOT0 BUIIPOMiHIOBAHHS [1J1s1 6i0(i3MKU i1 MEOULIHMU.

Ha3zpa HTII aurJi#icbKo0: Novel nonlinear nonstationary multimode self-consistent theory of submillimeter

terahertz radiation sources for biophysics and medicine.

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpumaHi pe3yJIbTaTH:

FaJIy3b 3aCTOCYBAHHSI: [I0C/Ii)KEHHS Ta PO3POOKU B ray3i IPMPOAHUYMX Ta TEXHIYHUX HAyK
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: [To6ynosana HemniHiliHa HecTalioHapHa 6araTOMOIOBa TEOPisl TEPArepLOBOrO ripOTPOHY, HOBITHHOKO
OCOOJIMBICTIO SIKOI € CAaMOY3TO/I)KEHE YpPaxyBaHHS OMIYHMX BTPAT Yy CTiHKaX pe3oHaTopa Ta KoHBepcii Mo, B ii
MeXKaxX BUABJIEHUN JOJATKOBUIA MeXaHisM 3HMKeHH KK]I TeparepioBoro ripOTpoHy BHACIAOK 3MEHIIEHHS IIOBHO]
IOGPOTHOCTI pE30HATOPA il BIUIMBOM OMiYHMX BTPAT, 110 BEJiE O 3pOCTaHHS CTAPTOBOTO CTPYMY, 3BY>KEHHS

obs1acTi reHepatlii Ta 3CyBy ONITUMaJIbHUX 32 eJeKTpoHHUM KK pobouunx napameTpis NpUCTPOIO.
ConiasibHO-eKOHOMIYHA cipsimoBaHicTs HTTI:
Bnyius HTII Ha mOoBKijIs:
BnposagskeHHs1 HTII: He snpoBamxeHo
IIpakTHyHa peasnisanis HTII
IToyaTok eramy: 2020
3aKiHYeHHS eTaly:
Crno>kuBavi mpoAyKuii: HHL XOTI, IPE HAHY (M. Xapkis), YHis. ®ykyi (Anowis)
HepcneKTHBHi PHUHKH: HimeyuuHa, lIBeinapis, Anoxisa
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiGHMI 0OCAT IHBECTHILiH, THC. TPH.:
IIpaBa, 110 HaAAIOTHCSI iIHBECTOPY MiCJIsA 3aBEPLIEHHS POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUE 0OCAT IIPOJASKY, THUC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTi (POKiB):

JopaTkoBa iHpopmanist:

IX. Biosiorpadiyaui onuc

[Tanupos Y. 1., Huxonaenko A. A., TyzoB 10. B. ®usuka 6epusnns: moHorpadus. M.: MU, 2016. 365 c. ; Bakai O.
S., Boriskin V. M., Dovbnya A. M., Dyuldya S. V., Guzonas D. A. Combined Effect of Irradiation, Temperature, and
Water Coolant Flow on Corrosion of Zr-, Ni-Cr, and Fe-Cr-based Alloys/ /J. Nucl. Eng. Rad. Sci. 2016. Vol. 2, Iss. 1,



021007. doi: 10.1115 /1.4031126. ; Maslov V. 1., Svystun O. M., Onishchenko I. N., Tkachenko V. I. Dynamics of Electron
Bunches at the Laser-Plasma Interaction in the Bubble Regime //NIM A. 2016. Vol. 829, P. 422-425. ; Lutsenko A.,
Kutovoy V., Nikolaenko A. Features of the process of obtaining nanosized carbon material/ /Energy Saving and
Rational Nature Use. N2 2(5) 2015. P. 125-129. ; Jlynenko A. C., Kytooii B. A. D PeKTuBHbIN METO]] TOJATOTOBKA
Oyporo yris Kk cxxuranuio Ha TOC/ /TIpobnemsl mamnHocTpoeHus. 2015. T. 18, N2 4 /1. C. 59-62. ; [latoukuna O. JI.,
Kasapunos 0. I'., TkaueHko B. 1. Pusnyeckas mozess 3aBucuMocTu yncia Hyccenbra ot yncina Panes/ /JKTO.
2016. T. 66, N2 11, C. 23-29. ; bopu b. B., IBanosa C. ®@., Konsb6ina L. JI., lucuyenko I'. B., Tkauenko B. I. HankputnyHa
eKcTpaklis giokcunom KapooHy YpaHy 3 pyJHUX KOHLEHTPATIB Ta HU3bKO30araueHux pyz XBocTocxosuil/ /SnepHa
Ta papiauifiHa 6esneka. 2016. N2 2(70). C. 56-60. ; bopu b. B., Mianosa C. ®., Tkauenko B. V. Mogenb onvcanust
DKCTPaKIMKU KOMIIJIEKCOB U30TOIOB ypaH-235 U ypaH-238 B [10,0rPEBAEMOM CHU3Y CJIO€ CBEPXKPUTUYECKOTO
nuokcupa yriepona//BAHT, Cep. MarepuasnoBeieHre 1 HoBble MaTtepuarsl. 2016. Boim. 3(86). C. 50-60. ; Bozbiei L.
S., Borts B. V., Neklyudov I. M., Tkachenko V. I. Investigation of the oxide phase homogenization in the convective
cell while producing vacuum-arc remelting/ /Eastern-European J. of Enterprise Tech. 2016. Vol. 2, No. 5(80). P.
14-21. ; Laptev 1. N., Parkhomenko O. O., Tkachenko V. I. The dualism of the vacancies nature in nonequilibrium
systems/ /East European J. of Phys. 2016. Vol. 3, No. 1. P. 41-48. ; Andreeva O., Borts B., Kostikov A., Tkachenko V.
Investigation of the oxide phase convective homogenization while vacuum-arc with hollow cathode remelting of
steel/ /Eastern-European J. of Enterprise Tech. 2016. Vol. 5. No. 5(83). P. 25-32. ; Bos6ei1 JI. C., bopu B. B.,
Kocrukos A. O., TkaueHko B. V. Paspymenue siaeek beHapa npu JI0KalbHbIX HApPYLIEHUSIX TEIJIOBOIO PaBHOBECHUS U
ux popMUpoBaHue Haj siuelikamu benapa/ /IHTerposaHi TexHoOJOrii Ta eHeprozoepeskeHHs. CUCTeMHU YIIPaBIliHHS
Ta 06po6ku iHpopmarii. 2016. N2 3. C. 67-79. ; Komup A. V1. PeKOHCTPYKLUS CTPYKTYPbI siI€pHOTO rpaduTa
METOJJaMU MHOTOTOYeYHOH cTtaTuctuku/ /Becthuxk HTY XITH. 2016. N217(1189). C. 18-24. ; Croes II. 1., BoeBoguH B.
H., ITaninpos 1. U., TuxoHosckui M. A., Betoros H. I1., Bunorpanos [I. B. BiaustHue HaBogOpakyBaHUS HA
aHM30TPOINIO MexaHN4YecKux cBoicTB TBDJIbHbIX TPY6 13 criasa Zr-1%Nb/ /BAHT. Cep.: MaTepuasbsl peakTopoB
Ha TemJoBbIX HelTpoHax. 2016. Bein. 2(102). C. 38-45. ; Papirov 1. I, Nikolaenko A. A., Shokurov V. S., Tuzov Yu. V.
Superplasticity of beryllium//Russian Metallurgy (Metally). 2016. Vol. 4, No. 4. P. 292-299. ; [Tanupos U. 1.,
Huxomnaenko A. A. Tysos [O. B. Cusbl CBS3M B dyieMEHTapHOU peueTke 6epusins/ /BecTHuK TamM60BCKOr0 yH-Ta.
Cep.: EcrecTtBenHble u TexH. Hayku. 2016. T. 21, Boim. 3. C. 1221. ; Azapenkos H. A., Cemenenko B. E., TkaueHko B. M.
[lepcrieKTUBHbIE KOHCTPYKIMOHHbIE MaTepuabl HETPAAULMOHHON U aTOMHOM DHEPreTHKu. Y4.-MeT. Tocobue 1o
Kypcy "®usnueckoe matepuanosenenue”. X.: XHY um. B.H. Kapasuna, 2016. 78 c. ; Bopu b. B., Isanosa C. .,
Kazapinos 0. I'., Hekmogos 1. M., Cipenko C. A., TkayeHko B. 1. Crioci6 HankpuTU4IHO1 BIIroigHOi eKCTpaKilii
KOMILIEKCiB MeTaiy. [laTeHT YKpainu Ha BuHaxig N2 112690 Big 10.10.2016. 4 c. ; Jroneng C. B., bpatyenko M. 1.
HesnHeliHast fUHAMUKA U KUHETHUKA CUHTe3a rpadaHa ocakieHrueM II0TOKOB aTOMOB BOJ0pofa Ha rpadeH. Tes.
1ok XIV Kond. no ¢pus. BbICOKUX 3HEPrUi, simepHoil pus. u yckoputesnsm. Xapekos: HHI XOTH, 2016. C. 70-71. ;
Zaginaylov G. I., Maksimenko A. V., Schuenemann K. Coupled mode theory for longitudinally inhomogeneous
impedance waveguides [Enekrponnuii pecypc]. Phys. and Eng. of Microwaves, Millimeter and Submillimeter Waves
(MSMW) 2016. 9th Int. Kharkiv Symp. on. doi: 10.1109 /MSMW.2016.7538036. ; Shcherbinin V. I. Circular waveguide
with anisotropic impedance surface as an equivalent model for dielectric waveguides used in gyro-devices
[EnexTpoHHuii pecypc]. Math. Meth. in Electromagnetic Theory (MMET) 2016 IEEE Int. Conf. on. 2016. P. 46-49.
ISSN 2161-1750. doi: 10.1109 /MMET.2016.7544066.



X. 3aKJIlI0YHi BiTOMOCTI
KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0Cci0O-BHKOHABIIiB
Bo36eii Jliommuna CeprifioBHa
Bparyenko Muxaiso IBaHOBUY
Bunorpaznos JIMutpo Bonogyumuposuy
['nymeHko AHTOH BsiyecsiaBoBuY
Hionbas Cepriit BononuMuposuy
3arinannos 'eHHanint [BaHOBUY
Kazapunos IOpiii ['eHHazinioBuy
Komip AnTOH IropeBud

Kyrosoi1 Bonogumup OsekcaHIpoBuY
Jlynenko I'anHa CepriftoBHa
Makcumenko Onekcanap BomoguMmuposuy
Hixosnaenko Amnica OnekcaHpiBHA
Openuyk AHIpilt MuKoslanoBny
Opgeituyk Mukosa IletpoBuy
CxopomHas Crenna QenopisHa
TkaueHko IBaH BikTopoBuy

TkauyoBa TetsiHa IBaHiBHA

XmxkHaK Cepriil MUKoIanoBruy
[lep6inin Bitasniit IropeBuy

SkoBneB Bonogumup KoCcTIHTUHOBAY

BignoBigasibHuUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB
Tenedon

PeecTpaTtop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peeCTpallilo HayKOBOi

OisSIIBHOCTI

llynsra Mukosa ®enopoBuy




