O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMeP: 0826U003847
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpauii: 22-07-2026

Craryc: Haka3 npo Bugady gumnioma

PexBi3utu Hakasy MOH / Haka3y 3aKjazy: Hakas [HCTUTYTy e1€KTPO3BAPIOBAHHS iM.
€.0. [Tatrona HAH Vkpainu Bin 14.07.2022 N2 50.

I1. BimomocrTi nipo 3400yBaya

Bsacue IlpizBuuie Im's I1o-6aThKOBI:
1. KoBanpuyk IleTpo BacunboBruy

2. Petro V. Kovalchuk

KBasigikamis:

InenTudikarop ORCID ID: 0000-0002-2313-5982

Bupa, pucepranii: nokrop dinocodii

AcnipanTtypa/JIOKTOpaHTypa: tak

ITudp HayKoBOi cHeniaJIbHOCTI: 132

Ha3Ba HayKoOBOIi CcIeniaIbHOCTI: Marepiaso3HaBCTBO

T'anmy3b / rasysi 3HaHB. MexaHiuHA iHKXeHepis

OcBiTHBO-HayKOBa porpama 3i CreniaJbHOCTI: 132 Marepiasio3HaBCTBO
Jara 3axHCTy: 29-06-2022

Cllel.liaJII:HiCTb 3a OCBITOI0: TexHoJioris Ta YCTaTKyBaHHSI 3BaPIOBAHHSI
Micue po60oTH 34,00yBaya: lnctutyt esekrpossapioBanHs iM. €. O. [larona HauioHanbHOI akagemii Haykn
YKpainu

Kopg 3a €APIIOY: 05416923

Micuesﬂaxo,rm(eHHﬂ: ByJ. Kaaumupa Manesuua, Kuis, 03150, Ykpaina
dopma ByracHoCTI:

Cdepa ynpaBiriHHS: HaujonanbHa akazemis HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi CIeliai30BaHOi BY€HOI pagH): PhD 48

IloBHe HaliMeHYBaHHSI IOPHUAUYHOI OCOOH: [HCTUTYT etekTpo3BapioBanHs iM. €. O. [Tatona HaujoHanbHOi

aKkageMii HayKu YKpaiHu

Kopg 3a €IPIIOY: 05416923

Micnesnaxo,zm(emm: ByJ. Kaaumupa ManeBuua, Kuis, 03150, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMEeHYBaHHSI IOPHUAUYHOI OCOOH: [HCTUTYT enekTpo3BapioBanHs iM. €. O. [Tatona HaujoHanbHOi
aKkazeMii HayKu YKpaiHu

Kopg, 3a €IPIIOY: 05416923

Micuesnaxo,ereHHﬂ: ByJ1. Kazaumupa Manesuua, Kuis, 03150, Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akajiemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
MoBga guceprTaiiii: Vkpaincoka
Koau TemaTHYHHUX pyOpHK: 81.35.31.05

Tema guceprauii:
1. TexHnosorig nasHHS KoBapy B OGHOPiZHOMY Ta Pi3HOPiZHOMY CIIOJTy4€HHI

2. Brazing Technology of Kovar in Similar and Dissimilar Joints

Pedepar/anoTamis:

1. Incepranifina po60Ta IpUCBIYEHA PO3POOLLi TEXHOJIOTIYHOrO MPOLLECY HAHECEHHS 6ap’€pHOTO IIOKPUTTS Ha
TUTAHOBUH CILIaB, CTBOPEHHIO BUCOKOTEMIIEPATYPHOTO IIPUIIOK0 Ta TEXHOJIOTII BAKYYMHOTO MasiHHs KoBapy B
OIHOpigHOMY 1 pi3HOpigHOMY criosnyyeHHi. KOHCTpyKIii 3 mpenusiiiHyux MartepiasiBs i3 3agaHuMu QisUYHUMU
BJIACTMBOCTSIMU LIMPOKO 3aCTOCOBYIOTHCS B IPUJIafo0yAyBaHHI, aBiaKOCMIiYHil TexHilli Ta iHIIKX raayssx.
HesBakalouu Ha HagBHICTb BiOMOCTEN 1010 MasiHHS MPELU3iiHUX CIJIaBiB MK C00010, TPaKTUYHO BiflCYyTHi JaHi
PO iX MasHHS 3 XiMiYHO aKTUBHUMHU Ta TYTOIIJIABKMMU MeTajlaMy, 30KpeMa TUTAaHOM i Mosi6eHoM. Taki 3'eJHaHHS
HeOOXiJIHi MiJl 4yac BUTOTOBJIEHHS (POTOIpUIIMAayiB, BUCOKOUYTIMBUX ONTUYHUX €JIEMEHTIB Ta iHIINX BUPOOIB.
OcHoBHMMU NTpobsieMaMu NasiHHA KoBapy B Pi3HOPiZHOMY CIIOJTy4E€HHi € BiIMIHHOCTI TeMIlepaTypHUX KOoe(illieHTiB
JIHIHOTO PO3IIMPEHHS Ta XiMIYHOTO CKJIaly MaTepiarlis, 0 IPU3BOIATh IO YTBOPEHHS KPUXKUX IHTEPMETAiIHUX

a3 i 3aMUIIKOBUX HANIPY>XeHb. [171s1 3a0e3eyeHHs FfepMEeTUYHOCTI Ta HaiiHOCTI TaKuX 3'€JHaHb HEOOXiTHe



BIIOCKOHAJIEHHS CKJIa[ly [IPUIIOIB, TEXHOJIOTIYHUX IIPUMOMIB i TEMIIEPATYPHO-4aCOBUX IIapaMETPiB IIpouecy. MeToro
POOOTH € pO3pOOKA TEXHOJIOTIYHOIO IIPOLIECY BUCOKOTEMIIEPATYPHOI'O BAKyyMHOTO asiHHs KoBapy B ofHOpigHOMY
CIIOJIy4€HHi Ta B Pi3HOPiAHUX NIO€JHAHHSIX i3 TUTAHOM, MOJII6IEHOM i KOPO3ilIHOCTIHKOIO CTaJIIIo, 110 3abe3neuye
repMETUYHICTS i [Ipale3gaTHICTb NasgHUX 3'eJHaHb. HaykoBa HOBU3HA POOOTHU IOJISITAE€ B TOMY, I10: BcTaHOBIEHO
3aKOHOMIPHOCTI 3MO4yBaHHS Ta (i3NKO-MeTalyprifHUX MPOLECiB B3aeMoii npumnois i3 KoBapoMm, TUTaHOM,
MOJ1i6eHOM i KOpo3iliHOCTil KO0 cTasto. [TokazaHo, o ass npunois cuctemu Cu-Mn-Co 36inblI€HHS BMICTY
Ko6asnbTy Bifg 0,5 10 4,5 % Ta BiOBigHe MigBUIEHHS TEMIIEpaTypy HarpiBy 3abe3neuye 36iblIIeHHS IO
poatikanHs: 1o KoBapy - y 2,8 pasa, 1o KOpo3iliHOCTiliKill cTani — y 1,7 pasa, mo moni6aeny - y 1,8 paza. KoHTakTHi
KyTy 17151 mpunoro [1Cp72 cranosnaTs 11° Ha Kosapi Ta 1°500 Ha TuTaHi, a ans npunois cuctemu Cu-Mn-Co
3HAXOMSThCS B MeXax 5-27°. BcraHoBiieHo, 1o niasuieHHs koHueHTpauii Co Big 0,5 1o 4,5 % y npurmoi cuctemu
Cu-Mn 36inb11ye MillHICTb Ha 3pi3 3’egHaHb KoBap — KopoailiHoCTiliKa cTab Bif 374 1o 434 MIla npu Butpumii 3
XB. 36inbLIeHHs Yacy BUTPUMKH 10 30 XB IPU3BOIUTH 10 3HIDKEHHS MiHOCTI 10 248 MIla. [JoBeneHo, o
3MEHIIEHHs NasyIbHOro 3a3opy Bif 100 1o 20 MKM IIpu BaKyyMHOMY IasiHHi 3'eiHanb KoBap - Kosap ninsuiiye
MitHicTb Bif 297+10 1o 408+6 MIla ta cipusie 36inbueHHI0 06’emHoi 4acTku ¢asu (FeMnCo)x(NiCu)y y nassHomy
mBi. BcTaHOBJIEHO, 1110 IPY BaKyyMHOMY MNasHHi 3'efiHaHb KoBap - MoibieH i3 3aCTOCYBaHHSM IIPUIIOI0
Cu-Mn-4,5Co 36inbpII€HHS Yacy BUTPUMKU Bif, 1 10 15 XB IPUBOAUTH IO 3POCTAHHS TOBLUIMHU PEeaKLilfHOTO lapy
Mo-Fe Bin 1 1o 3 MxMm. [IpakTUyHe 3HaUY€HHS pOOOTH IOJISITA€E Y CTBOPEHHI [IPUIIOIO /1711 BUCOKOTEMIIEPATYPHOTO
BaKyyMHOTO NAsIHHS Pi3HOPiNHUX 3'efHaHb KoBap — M0oJi6AeH (KOPO3iHOCTIMKA CTajlb), a TAKOX Y PO3POOJIEHH] Ta
peaizauii cnocody HaHeCceHHs 6ap'€pHOTO IMOKPUTTS Ha TUTAHOBUH CILJIAB, 1[0 3a6e3mevye HOoro LiicHICTh mig yac
IIasiHHS Ta FepMETUYHICTb 3'eHaHb KoBap — TuTaHOBUIA cIyiaB. Po3po6ieHuni TEXHOJIOTTYHUI TIPOLieC YIIPOBaIKEHO
Ha KII CIIb «ApceHan», o NiaTBEPA’KEHO aKTOM BIIPOBAIKEHHS. Y IIEPIIOMY PO3JiJi HaBeJ,EeHO aHali3
JIiTepaTypHUX JXepeJ moAo 3'eaHaHHs KoBapy B OZHOPiIHOMY Ta Pi3HOPiAHOMY CIOJIy4€HH] 3 MOJIIOIEHOM,
TUTAHOM i KOPO3iMHOCTIHKOW0 cTasuto. [TokazaHo, Mo 6e3rnocepeiHiil KOHTAKT X MaTepiatiB CHPUYNHSIE
YTBOPEHHSI iHTEepMEeTAaJiIHUX [IPOIIAPKIB, SKi MOTipIIYIOTh BIACTUBOCTI 3'€fHaHb. OOIPYHTOBAHO IlepeBaru
BHCOKOTEMIIEPATYPHOTO MasHHS SIK CIIOCO0Y OTPUMAaHHS HEpO3'€MHUX T€PMETUYHUX 3'€IHAHDb 3aBISKA

36€pEe’KeHHIO CTPYKTYPU OCHOBHOTO METAJIy Ta MOXJIMBOCTI ONTUMI3allil CKIamy MPUIIOIO i pEXKUMIB MasiHHS.

2. The dissertation is devoted to the development of a barrier coating technology for titanium alloys, a high-
temperature brazing filler metal, and a vacuum brazing technology for Kovar in similar and dissimilar joints.
Precision alloys possessing controlled physical properties are widely used in instrumentation, aerospace
engineering, and other high-technology industries. Although considerable attention has been paid to brazing
precision alloys to similar materials, there is very limited information on brazing these alloys to chemically active
and refractory metals, particularly titanium and molybdenum. Such dissimilar joints are required for
manufacturing photodetectors, high-sensitivity optical components, and other precision devices. The main
challenges associated with brazing Kovar to dissimilar materials arise from differences in the coefficients of
thermal expansion, chemical composition, and physical and mechanical properties of the joined materials. These
differences promote the formation of brittle intermetallic phases at the interface and generate significant residual
stresses, which deteriorate the mechanical performance and may eventually lead to joint failure. Therefore,
improving the reliability and hermeticity of Kovar-titanium and Kovar-molybdenum joints requires the
development of advanced brazing filler metals, optimized technological approaches, and appropriate
temperature-time brazing parameters. The aim of this work was to develop a vacuum high-temperature brazing
technology for producing similar Kovar joints and dissimilar Kovar joints with titanium, molybdenum, and stainless
steel, ensuring the required hermeticity and serviceability of the brazed assemblies. The scientific novelty of the
dissertation is as follows: The wetting behavior and physicometallurgical interaction between Cu-Mn-Co brazing
filler metals and Kovar, titanium, molybdenum, and stainless steel were investigated. It was established that
increasing the cobalt content from 0.5 to 4.5 wt.% and the corresponding brazing temperature increased the
spreading area by a factor of 2.8 on Kovar, 1.7 on stainless steel, and 1.8 on molybdenum due to the increase in the
liquidus temperature. The contact angle of the PSr72 brazing filler metal was found to be 11° on Kovar and 1°500 on
titanium, while the contact angles of Cu-Mn-Co filler metals ranged from 5° to 27°, indicating good wettability. A



four-stage barrier coating technology for titanium alloys was developed to prevent coating delamination during
vacuum brazing of dissimilar joints. The developed process ensures coating integrity under brazing conditions and
prevents direct interaction between molten filler metal and the titanium substrate. It was established that
increasing the cobalt concentration in Cu-Mn filler metals to 4.5 wt.% increased the lap shear strength of
Kovar-stainless steel joints by approximately 16% at a constant holding time of 3 min. Increasing the holding time
from 3 to 30 min and the brazing gap from 0 to 100 um reduced the joint strength by approximately 42% and 28%,
respectively. It was demonstrated that the developed barrier coating technology combined with appropriate
surface preparation increased the lap shear strength of Kovar-titanium joints by approximately 45%. A
technological process for vacuum brazing of photodetector assemblies was developed. Laboratory and industrial
validation confirmed that the brazed assemblies satisfied the specified technical requirements. Technological
recommendations for vacuum brazing of dissimilar Kovar-titanium and similar Kovar-Kovar joints were
formulated. The practical significance of the dissertation is as follows. A Cu-Mn-Co brazing filler metal was
developed for high-temperature vacuum brazing of dissimilar Kovar-molybdenum and Kovar-stainless steel joints.
A barrier coating technology for titanium alloys was proposed and implemented to preserve coating integrity
during high-temperature vacuum brazing and to ensure the hermeticity of Kovar-titanium joints. The developed
vacuum brazing technology was successfully implemented at the Arsenal Special Design Bureau, as confirmed by
an implementation certificate.

Jep>kaBHH#M peecTpaniiiHuii Homep JiP: 0116U006502
IIpiopuTeTHHI HANIpSIM PO3BHTKY HayKH i TEXHIKHU: HoBi pevoByHY i MaTepianu

CrpareriyHuil NpiOPpUTETHUH HAaNIPSIM iHHOBALiMHOI Ais1IJIBHOCTI: OCBOEHHS HOBMX TEXHOJIOTIH

BMPOOHULITBA MaTepiasliB, iXx 0Opo6JIeHHs i 3'eJHaHHS, CTBOPEHHS iHIYCTpii HAHOMATEPiasliB Ta HAHOTEXHOJIOTIN
I'[i,ILcyMKI/I IOCJIiI>KEHHS: TeopeTuyHe y3arajabHEHHs i BUPilIEHHs BAXJIMBOI HayKOBOI TpoGieMu

Iy6sikaii:

e Omy61. 25-03-2019, Bros. N26. 2. Makcumosa C. B., KoBasnbuyk I1. B., BopoHoB B. B. Briius k06anbTy Ha
CTPYKTYPY i TEXHOJIOTiYHI BJIACTUBOCTI criaBiB cuctemu Cu-Mn. MeTtanodisrka Ta HOBiTHI TexHosorii. 2019.
N210 (t. 41). C. 1365-1375. (’KypHas BXOAUTb 00 MiXKHAPOJHOI HAyKOBOMEeTpHYHOi 6a3u fanux SCOPUS, Q3)
https:/ /doi.org/10.15407 /mfint.41.10.1365

e Makcumosa C. B., Kosanbuyk II. B., BopoHos B. B. Biius Co Ha CTPYKTYpy i M€XaHi4Hi BJIaCTMBOCTI MasgHUX
3'emHaHb KoBap - Hepykagitoya crajb. MeTtanodisuka ta HOBIiTHI TexHoJiorii. 2021 1. 43, N4, C. 553-566.
(Kypnan BXxoguTh 10 MDKHapoHOI HAyKOBOMETpUUHOi 6a3u ganux SCOPUS, Q3)
https://doi.org/10.15407 /mfint.43.01.0553.

e Makcumosa C.B., KoBasnbuyk I1.B., BopoHoB B.B. BakyymHe nasiHHs pi3HOpPigHuX 3'egHaHb KoBap — Momi6aeH.
ABTomartuuHe 3BaproBaHHs. 2021. N27. C. 15-20. ()KypHas BKJIIOYEHO [10 NIepeJliKy HayKOBUX (PaxoBUX BUIAHb
BAK) https://doi.org /10.37434 /as2021.07.03

e Makcumosa C. B., Boponos B. B., KoBasbuyk I1. B. Miciosib30oBaHMe NTOKPLITUM IIPU NTAMKE PA3HOPOIHBIX
marepuanos. Tpynsl MexxayHap. Hay4.-TexH. KOHQ. «/HKeHepus IOBEPXHOCTU U PEHOBALIYSI U3T eIy,
Caanssa. 2018. C.86-88.

e Makcumosa C. B., BopoHos B. B., KoBanbuyk I1. B. Mop@os10rust TEXHOJIOTMYE€CKMUX HUKEJIEBBIX TOKPBITUN Ha
TUTAaHOBOM cIiaBe. C6. TPyIoB MexayHap. Hay4H. KOH]. «Marepuarsl A1 pab0Thbl B 3KCTPEMAJIbHBIX
ycnosusx-8» Kuis. KIIH. 2018. C.163-165.

e Maksymova S. V., Kovalchuk P. V., Voronov V. V. High Temperature Brazing and Diffusion Bonding. «LOT
2019,12-th International Conference on Brazing, Poster presentation» Germany, Aachen 2019

¢ Maksymova S. V., Kovalchuk P. V., Voronov V. V. The structure of brazed joints of dissimilar materials titanium
- Kovar using a barrier coating «IBSC 2021, 8-th International Brazing and Brazing Conference USA: American
Welding Society, 2021. Session 10, presentation 3, pages 1-4.



o [TareHT Ha BuHaxig N2118895. Criocib HaHeceHHs HikesleBOro MOKPUTTS Ha TUTaH i ioro cnaBu / MakcumoBa
C. B., Boponos B. B., Kosanbuyk II. B., JIo36iu [. B., N2a201702533; 3ass. 20.03.2017; Ony61. 25-03-2019, Bro1.
Ne26.

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILisL: TeXHOJIOrii; MaTepianu

ComiasibHO-€KOHOMIYHA CIPSIMOBAHICTb: CTBOPEHHS PUHIMIIOBO HOBOI MPO/YKILi (MaTepiatis,

TEXHOJIOTI} TOILO) 7151 3a6€311eYEHHs €EKCIIOPTHOrO MOTEHIialy Ta 3aMillleHHIO iMIIOPTY

OxopoHHi gokymeHTH Ha OIIIB:

Bunaxopau, KOpUCHI MOJieJIi, MPOMUCIIOBI 3pa3Ku
[TarenT Ha BuHaxig N2118895. Criocib HaHeceHHs HikesleBOro MOKPUTTS Ha TUTaH i ioro cnjiaBu / MakcumoBa
C. B., Boponos B. B., Kosanbuyk II. B., JIo36iu [. B., N2a201702533; 3ass. 20.03.2017; Ony6s1. 25-03-2019, Bio.
Ne

BrnipoBagkeHHs pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B'S130K 3 HAYKOBHMH TeMaMH: 0116U006502

VI. BizoMocCTi mpo HayKOBOr0 K€PiBHUKa /KePiBHHUKIB (KOHCYJIbTAaHTA)

BaacHe IlpizBume Im'st I10-6aThKOBI:
1. MakcuMoBa CsiTyiaHa BacuniBaa

2. Svitlana V. Maksymova

KBasigikanis: o.r.u., c.H.c., 05.03.06
InenTudgikarop ORCID ID: He 3acrocosyerscs
JoparkoBa indopmanisi: 0000-0003-0158-5760

IloBHe HaMiMEeHYBaHHS IOPHIAHYHOI 0COOH: [HCTUTYT estekTposBaproBanHs im. €. O. [Tarona HanjonanbHoi

aKkageMii HayKu YKpaiHu

Kopg 3a €IPIIOY: 05416923

Micueanaxo,zm(emm: ByJ1. Kaaumupa ManeBuua, Kuis, 03150, Ykpaina
dopma BaacHoOCTI:

Cdepa ynpaBiiHHSA: HaujonasbHa akajeMis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

VII. BizomocTi npo odiniiHNX ONIOHEHTIB Ta PEIeH3€HTIiB
OdiuiiiHi OTIOHEHTH
Baacwue IlpizBume Im'a Ilo-6aTbKOBI:

1. [IpucsxHIoK [TaBno MukosanoBuy

2. Prysiazhniuk Pavlo M.

KBasigikamis: . r. 1., go1r., 05.02.01

Imentudikarop ORCID ID: He zactocoyerbcs



JoparkoBa iHdpopmamnist:

IloBHE HaliIMEHYBaHHS IOPUAHNYHOI 0COOH: [BaHO-DpaHKIBCHKMIA HALLIOHAIBHUI TEXHIYHUIA YHIBEPCUTET

Ha(TH i razy

Kopg 3a €IPIIOY: 02070855

Micue3HaxoaKeHHS: By Kapnarchka, IBano-®pankischbk, 76019, Ykpaina
dopma Bi1acHoCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HAayKu YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Baacwue IlpizBume Im'a Ilo-6aTbKOBI:
1. [lepemitbko Banepiit BiktopoBud

2. Valery V. Peremytko

KBasidikamnis: n.1.1., npodecop, 05.03.06

Inentudikarop ORCID ID: He zacrocoyerbcs

JoparkoBa iHdpopmamist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0COOH: J[HIPOBCHKUIA E€P)KABHUIA TEXHIYHUI yHIBEPCUTET
Kopg 3a €IPIIOY: 02070737

Micue3HaxoaKeHHS: ByJ. [JHinpo6yxiBchka, Kam'saHebke, 51918, Vkpaina

dopma BracHOCTI: /lepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

Penensentu

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. Ckynbcekuit Banentun IOpitoBuy

2. Valentin Y. Skulskyi

KBasigikanis: n.1.u., c.H.c., 05.03.06
ImenTudikarop ORCID ID: 0000-0002-4766-5355
JonaTkoBa iHdopmarist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI OCOOH: [HCTUTYT elekTpo3BapioBaHHs iM. €. O. [Tarona HaujoHanbHOI

akazeMii Hayku YKpaiHu

Kopg 3a €APIIOY: 05416923

Micuesnaxo,rm(eunﬂ: ByJ1. Kazaumupa Manesuua, Kuis, 03150, Ykpaina
dopma BiracHoCTI:

Cdepa ynpaBiriHHS: HaujoHanbHa akaziemist HayK YkpaiHu

InenTudikarop ROR: He zacrocosyerscs



Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. Binoyc Banepiit IOpiitoBuy

2. Valeriiy Y. Bilous

KBasigikanis: k.r.u., c.H.C., 05.03.06
ImenTudikarop ORCID ID: 0000-0002-0082-8030
JoparkoBa iHdopmamist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOM: [HCTUTYT estekTpo3BapioBaHHs iM. €. O. [Tarona HaujoHanbHOI

axkazeMii Hayku YKpaiHu

Kopg 3a €IPIIOY: 05416923

MicneSHaXO;DKeHHﬂ: ByJ1. Kazaumupa Manesuua, Kuis, 03150, Ykpaina
dopma By1acHoCTI:

Cdepa ynpaBiriHHS: HaujoHanbHa akazemis HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

VIII. 3aKkJII04Hi BiZoMOCTi

Bnacue IIpizBume Im's [10-6aTbKOBI AxoHin Cepri#t BononMmM1poByY
rOJIOBH pagu

Biacue IpizBume Im's I1o-6aTbKOBI Axowin Cepri#i Bononum1posuy
rOJIOBYIOYOTO Ha 3acCiiaHHi

BigmoBimasibHU 32 MiATOTOBKY Kosanpuyk [lerpo BacumboBud
00JIIKOBHX JOKYMEHTIB

PeecTpartop IOpuenko TetsiHa AHaToJiiBHA

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PeeCTpalLio HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

OisIJIBHOCTI




