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Pedepar:

1. 3BaproBaHHA TepTsAM 3 nepemiuryBaHHsIM (3TTI) - BiHOCHO HOBUII MTpollec 3BaplOBaHHs, IKUH B>Xe OTPUMaB
IOCUTb IIMPOKE 3aCTOCYBAHHSI /1711 BUKOHAHHS 3'€JHAaHb KOHCTPYKILil B aBiaKOCMiuHill ranysi, TpPaHCIIOPTHOMY Ta
CynHOOYIyBaHHI, B iHIINX ranyssx NpomucioBocTi. Xoya 3TTI BUMarae BUKOPUCTaHHS CKIaQHOTO O0JIafHaHHS, LieN
IIpOLIeC B MOPIBHSHHI 3 TPAAULIMHUMY AYTOBUMH ITPOLIECaMU 3BapPIOBAHHS OijbIll 6€3TI€YHUH 11711 HAaBKOJIUIIHbOTO
CepeloBUIIA, OCKIIbKY He NOoTpebye BUKOPUCTAaHHS 3aXMCHUX a3iB, a TAKOX He iHilliloe HeraTuBHe [1J1s1 3[0POB’sl
€JIEKTPOMArHiTHe BUIIPOMIHIOBaHHS Ta BUKJIIOYA€E PO3IOBCIOIKEHHS IIMJIy Ta a€PO30JIiB, @ TAKOXK BBAXKAETHCS, 110
npu 3TII MeHIe HarpiBaeTbCsl MeTasy 3'€IHAHHS, OCKiJIbKY 3BapPIOBAHHS BilOyBaeThCs B TBEPAil ¢asi, Ta

BiITIOBiZTHO 320€3I1€4y€eThCSI CYTTEBE 3HIKEHHSI PiBHS 3aJIMIIKOBUX HAIIPYXeHb i gedopmariil. Xouya BXe €



TexXHOJ10Tii BukoprctanHs 3TII 171 KOHCTPYKLIMHUX CTajlell, B OCHOBHOMY, LI} IIPOLEC 3BAPIOBAHHS IO PEHUN
L7151 3’€JHAHHS €JIEMEHTIB 3 JIETKUX aJllOMiHi€BUX CILIaBiB. [IJ1 MPOrHO3yBaHHS TOYHOCTI, MiLIHOCTI i pecypcy
3BapHUX KOHCTPYKLil, BUKOHaHUX 3a goromoroto 3TTI, HeobxigHa iHpopmallisi CTOCOBHO 3aJIMIIKOBUX HANPY>KEHb i
nedopmaliiii, a TakoK MeXaHiYHUX BJIAaCTUBOCTEN MaTepiajy B 30Hi 3BapHOTO 3'€[JHAaHHS. AJie icHylo4a iHdopmallis
11010 PiBHS 3aJIMIIKOBUX HANPY>KeHb i gedopmaniit mpu 3TI1 anomiHieBUX CIJIABIB AyKe CYNEpPedINBa, 8 METOIU
PO3PaxyHKOBOTO [IPOTHO3YBAaHHS TEMIIEPATYPHUX PO3IIOJisiB, MEXaHIYHUX BJIACTUBOCTEN, TUMYACOBOTO i
3aJIMIIKOBOTO HaNPYy>KeHO-1e(pOPMOBAHOrO CTaHy 3BapeHux npouecom 3TII KOHCTPYKLiN Ay>Ke pi3HOMAaHITHI.
AKTyasnpHICTb IPOGJIEMU: BU3HAUEHHS MEXaHIYHUX BJIACTUBOCTE Ta HANIPY>KEHO-1€(POPMOBAHOTO CTAHY 3BaPHUX
3'eHaHb i KOHCTPYKIH i3 ajlOMiHIEBUX CILJIaBiB, BUTOTOBJIEHUX 32 TexHoJorieo 3TT], HeloCTaTHRO NOCTiIKEeHe.
MeTo10 oCiI>)KeHHS € BU3HAYEHHS MEXaH{UHUX BJIaCTUBOCTEH 3 ypaxyBaHHIM e(eKTy 3HeMillHEHHS MaTepiainy Ta
3QJIMIIKOBOTO HANPY>XE€HO-1e(OPMOBAHOTrO CTaHYy 3BAPHUX 3'€JHAHb i3 aJIIOMiHi€BUX CIJIaBiB, BAKOHAHNX
3BAPIOBAHHSIM TEPTSM 3 [I€PEMIIIyBaHHS, Ta MATEMAaTUYHE MOJEIOBAHHS METOAOM (PYHKLi yCaIKi 3arajbHUX
3BaplOBajIbHUX AedopMalliil BeJIMKOrabapuTHUX KOHCTPYKLIN HUTIHIPUYHUX EMHOCTE aep0o-KOCMIYHOTO
MpU3HAYeHHSs 3 BEJIMKOIO KiJIbKiCTIO 3'e€JHAHb 3a TexHosorielo 3TTI. O6'eKToM NOCiIKEHHS € TEIJIOBi i
TepMogedopMaliliHi MpoLecy B alIOMiHI€EBUX CIJIaBaX IIPU 3BapPIOBaHi TEPTSIM 3 IEPEMIITYBAHHSIM. Y IIEPIIOMY
PO31ini poboTa MiCTUTh Pe3yJIbTaTy IIPOBELEHOT0 aHATITUYHOTO OIJIsAly Cy4aCHOTO CTaHy IpobyieMu
MaTeMaTU4YHOI'O MOJIEJII0BAaHHS BU3HAUYEHHS TEMIIEPaTypHUX I10J1iB i GOpMyBaHHs 3BAPHUX 3'€[IHaHb [P 3BapIOBaHi
TEPTSM 3 [lepeMilllyBaHHSIM. 3po0JI€HN OTJIs1], iICHYIOUMX MaTeMAaTUYHUX MOJIeJIell Ta OCHOBHUX iX 0COOIMBOCTEN i
IIapaMeTpiB [1J1s1 IPOTHO3YBAaHHS HAIPY>KE€HO-1e(POPMOBAHOTO CTaHy, a TAKOXX IIPOAHai30BaHO €KCIIEPMMEHTAJIbHI
IAHHI BUMIPIOBaHHS 3/IMLIKOBUX HANpy>XeHs i gedopmauiit npu 3TII amominieBux cnnasis. ¥V gpyromy pospini
IIPeJCTaBJIEHO TEXHOJIOTIIO 3BapIOBaHHS TEPTSIM 3 IIePEMIilllyBaHHSM JJOCJIiIHUX 3Pa3KiB 3 TEPMO3MILIHEHOTO
anmoMiHieBoro criaBy 2219-T81 aepo-KOCMIYHOrO IPU3HAYEHHS, HAJJaHi pe3yJIbTaTH IPOBEIEeHUX BUITPOOYBAaHb
3pa3KiB [IJ1s1 BUBHAYEHHS MEXaHIYHUX BJIACTUBOCTEN MaTepiajly Ta pe3yJbTaTiB BUMiIpIOBAHHS 3aJIMIIKOBUX
HaIpyXKeHb 3BapHOro 3'€JHAHHS 3 alloMiHieBoro ciasy 2219-T81. Y TpeTbomy po3aiji HalaHO oNnuC po3pobJIeHOoi
MaTeMaTU4HOI MOJIeJli BU3HAUYEHHS 3BapIOBAJIbHUX HAIIPYXEHb i feopmaliiil B 3'eITHaHHSX, BUKOHAHUX
3BAPIOBAHHSM TEPTSIM IIEPEMILTYBAHHIM, HA OCHOBI 3arajlbHOrO METOY TEPMOIUIACTUYHOCTI i METONY CKIHUEHUX
€JIEMEHTIB. BIIpoBaJiKeHO MOJIe/Ib 3HEMIIJTHEHHS aJIlOMiHieBOTO criaBy 2219-T81 npu 3BaproBajibHOMY Harpisi, M0
CYTT€BO BILUIMBA€ Ha TOUYHICTh BU3HAUEHHSI 3aJIMIIKOBUX HANIPY>KEHb i AedpopMaliiil. OTPUMaHO pe3yJbTaTi
MaTeMaTU4YHOTO MOZEJIOBAHHS 3a/IMIIKOBUX 3BAPIOBAJIbHUX HANPYKEHb i IVIACTUYHUX JedopMaliiil 3'eJHaHb 3
amoMiHieBoro crtaBy 2219-T81, Bukonanux 3TI1, nposeneHi npouenypu Bepidikauii i Basinanii po3pobaeHoi
MaTeMaTU4HOI MOJeJli 32 pe3ysbTaTaMU eKCIIePUMEHTAIbHOTO BUMiPIOBaHHS 3aJIMIIKOBUX HaINPYy>KeHb. 3p00JIEHO
NIOPiBHSIHHS Pe3yJIbTaTiB MAaTEMAaTUYHOTO MOJIE/IOBAHHS 3aJIMIIKOBOrO HAIIPY>XeHO-1€()OPMOBAHOTO CTaHy
3'e[IHaHb 3 aymoMiHieBoro criaBy AMr6 npu 3TII 3 ;yroBumu nmpolecamu 3BaploBaHHS. Y 4eTBEPTOMY PO37iJi
pO3pobJieHa METO0JI0TisI MO eJIIOBaHHS 3BAPHUX 3aJIMIIKOBUX HAIPY>KeHb i fedopMaliiil BeJIMKorabapuTHUX
UWJIIHAPUYHUX €EMHOCTEN 32 METOAOM (PYHKLII ycaaku. BUKOHaHO AOCHIIpKEHHS MOXJINBOCTI OTPUMAaHHS
napamerpiB QyHKUi ycanky (M1aCTUYITHUX gedopmalliil) Ta po3NoisiB 3aJMIIKOBYX HAMIPYKEHb JJIS KiJIbLIEBUX i
MIOB3[IOBXXHIX CTUKOBUX 3BAPHUX 3'€JHAHb BEJIMKOTrabapyUTHOI UMIiHIPUIHOI OO0JIOHKY Ha CIIPOLIEHNUX MOJEJISIX
00ME>XEHOT0 PO3MIpy METOIaMU TePMOIJIaCTUYHOCTI. [IpoBeneHo Bepidikaliito i Basifaliiio MaTeMaTU4HOI MOJiei
BM3HAUEHHSI 3BapIOBAJILHUX JleopMaliill 1151 BeJIMKOrabapuTHUX UUJIIHAPUYHUX EMHOCTEH i3 allOMiHi€BOTO
craBy. 3po6J1€HO MOPIBHSIHHA Pe3yJIbTaTiB MaTEMAaTUYHOTO MOJIE€JIIOBAHHSI 3arajibHUX JeopmMaliiil
BeJIMKOrabapuTHUX LUJIIHAPUYHUX EMHOCTEH i3 aylloMiHieBOro criaBy npu BukopuctanHi 3TTI i myrosoro

3BapIOBaHHSI.

2. Friction stir welding (FSW) is a relatively new welding process that has already been widely used to make
structural joints in the aerospace industry, transportation and shipbuilding, and other industries. Although the
process requires the use of sophisticated equipment, it is safer for the environment than traditional arc welding
processes, as it does not require the use of shielding gases, does not initiate electromagnetic radiation that is
harmful to health and eliminates the spread of dust and aerosols, and is believed to heat the joint metal less, as
welding takes place in the solid phase, and therefore significantly reduces residual stresses and deformations.



Although there are already technologies for using FSW for structural steels, this welding process is mainly used to
join lightweight aluminum alloy components. To predict the accuracy, strength, and service life of welded
structures made using FSW, information on residual stresses and strains, as well as the mechanical properties of
the material in the welded joint zone, is required. However, the existing information on the level of residual
stresses and strains during the FSW of aluminum alloys is very controversial, and the methods for calculating the
temperature distributions, mechanical properties, temporary and residual stress-strain state of structures welded
by the FSW process are very diverse. The relevance of the problem: to determine the mechanical properties and
stress-strain state of welded joints and structures made of aluminum alloys using the FSW technology. The
purpose of the investigate is to determine the mechanical properties, taking into account the effect of material
weakening and the stress-strain state of welded joints made of aluminum alloys by friction stir welding (FSW), and
to mathematically model the total welding deformations of large-sized structures with a large number of joints
using FSW technology using the method of shrinkage function. The object of study is thermal and thermo-
deformation processes during friction stir welding in aluminum alloys. In the first section, the work contains the
results of an analytical review of the state of the art of mathematical modeling of determining temperature fields
and forming welded joints in friction stir welding. A review of mathematical models and identification of their main
features and parameters for obtaining the stress-strain state during FSW of aluminum alloys was made, and
experimental data for measuring residual stresses and strains were analyzed. The second section describes the
technology of friction stir welding of prototypes made of aluminum alloy 2219-T81, determination of mechanical
and thermophysical properties of the material, and obtaining the results of measuring residual stresses of the
welded joint made of aluminum alloy 2219-T81. In the third section, a mathematical model for determining welding
stresses and strains in joints made by friction stir welding based on the thermoplasticity method was developed.
The results of mathematical modeling of the residual stress-strain state of AMg6 aluminum alloy joints at FSW with
arc welding processes were compared. A model of the weakening of aluminum alloy 2219-T81 during welding
heating was introduced, which significantly affects the determination of residual stresses and strains. The results
of mathematical modeling of the welding stress-strain state of joints made of aluminum alloy 2219-T81, made by
FSW, were obtained. Chapter fourth develops a methodology for modeling welded residual stresses and strains in
large cylindrical tanks. A mathematical model for predicting residual welding stresses and strains using the method
of the shrinkage function was obtained. The possibility of obtaining the parameters of the shrinkage function and
residual stress distributions for welded joints of a large cylindrical shell on simplified models of limited size by
thermoplasticity methods was investigated. Verification and validation of the mathematical model for determining
welding deformations for large-sized cylindrical aluminum alloy tanks using the FSW were carried out. The results
of mathematical modeling of the total deformations of large-sized cylindrical aluminum alloy tanks using FSW and
arc welding were compared.

Jep>kaBHui peectpaniiinuii Homep HiP: 1.6.2.34.5 (34/5); 1.6.34.37 (34 /37);

IIpiopuTeTHHH HanpsIM PO3BUTKY HayKH i TEXHIKHU: OyHnamMeHTasbHi HAYKOBI HOCIIIPKEHHS 3 HANGIbII
BaXKJIMBUX IIPOGJIEM PO3BUTKY HAYKOBO-TEXHIYHOI0, COLiaJIbHO-€KOHOMIUHOT0, CyCIiIbHO-TIOJITUYHOTO,
JIIOJICBKOTO NIOTEHLjaly 17151 3a0e31e4eHHs] KOHKYPEHTOCIIPOMOXKHOCTI YKpaiHU y CBiTi Ta CTaJIOr0 PO3BUTKY
CyCIIiJIbCTBA i Jep>kaBu

CrpareriyHuii npiopUTETHUH HaNPSIM iHHOBALLiMHOI Ais1JIbHOCTI: OCBOCHHS HOBMX TEXHOJIOTIIA

BMPOOHMLITBA MaTepiaJiB, ix 0OpobieHHs! i 3'efHaHHS, CTBOPEHHS iHIyCTpil HAHOMAaTepiasliB Ta HAHOTEXHOJIOTIN
ITiZCcyMKH BOCIiIKEHHS: HoBe BUpIlIEHHS aKTyaIbHOTO HAYKOBOTO 3aBIAHHS
Iyo6sikarrii:

¢ [lapuk B.P., Myxxuuenko O.®., Maxuenko O.B. (2022). Po3po6ka maTeMaTUyHOi MoZeJli BU3HAUeHHs

3aJIMIIKOBUX HANpYXeHb i fedopmalliiil Ipy 3BapioBaHHI TEPTSIM 3 IlepeMilllyBaHHSM aJIlOMiHI€BOTO CIIJIABY. XK.
ABTOMaTH4He 3BaproBaHHA. N29, ¢.37 - 44.



e MaxHneHnko O. B., Minenin O. C., [1aBnoscekuii B. 1., CaBunpkuii B.B., Lapuk b. P. (2024). 3anumKoBi HanIpy>keHb
IIpY 3BapIOBaHHI TEPTAM 3 [I€PEMILTyBaHHSIM IIJIACTUH 3 TEPMO3MILIHEHOTO aJIfOMiHieBOro craBy 2219-T81, k.
TexHiyHa fiarHOCTUKA | HEPYMHIBHUM KOHTPOJIb. N23, ¢. 17-23.

e llapuk B.P., Maxuenko O.B. (2024). MaTemMaTrn4yHe MOJE/IIOBaHHS 3arajlbHUX nedopMallill Ipy 3BaplOBaHHi
BEJINKOrabapuUTHUX EMHOCTEH 3 aJIIOMiHI€BOTO CIIJIAaBY. K. ABTOMaTH4HEe 3BaploBaHHs, N2 4, c. 47-54.

o [lapuk B.P., Minenin O. C., IlaBnoBcekuii B.I., MaxneHko O.B. (2024). 3anuIinKoBi Halpy>KeHHS B 3BAPHUX
3'€[JHAHHSIX, BUKOHAHUX 3BAPIOBAHHSIM TEPTSIM 3 IlepeMillyBaHHIM. XK. [Ipob6aemu minHOCTi, N25, c. 133-143.

e Tsaryk B. Development of a mathematical model for prediction residual stresses and strains at FSW.
Conference proceedings «Young professional international conference on welding and related technologies»
(Kyiv, 26 October 2021) p.31.

o llapuxk B.P., [TaBnoscbkuii B.1.,, MaxHenko O.B. 3aiuKkoBi Hallpy>KeHHS B 3BaPHUX 3'€JHAHHSX, 1[0 BUKOHAaHi
3BApPIOBAHHSIM TEPTSM 3 NepeMilllyBaHHSIM. MaTepianu MixKH. KOHQ. IHHOBaLilHi TeXHOJIOTi Ta iIHKUHIPUHT Y
3BaproBaHHi PolyWeld. c.18-20 (Kuis 23-24 nucronagna 2023 p.)

e MaxneHnko O.B., lapuk B.P. BpaxyBaHHs po3MiljHEHHS MaTepiany IIpy PO3paxyHKOBOMY BU3HAYEHHI
3aJIMUIKOBYX HaNPY>XEHb IIPY 3BapIOBaHHi amominieBoro craBy 2219-T81. Matepianu XIV MiXKH. HayK.-TIPaKT.
KoH. «KommiekcHe 3a6e3eyeHHs SIKOCT] TeXHOJIOTIYHUX [IPOLeciB Ta cucteMy, (UepHiriB 23-24 TpaBHs 2024
p.) 2024 poky, m. UepHiris, Tom 2, ctop.110-111.

¢ MaxHenko O.B., Lapuk B.P. Po3paxyHKOBe [IpOTHO3yBaHHS 3/IMIKOBUX AedopMalliil IpYU 3BapIOBaHHI
BEJIMKOTrabapUTHUX EMHOCTEN 3 ajlfloMiHieBoro cruiaBy. Matepianu I-i MixkHapogHOi HAyKOBO-TeXHIYHOI
KoHPepeHuii «[IpuknanHa mexaHika». (TepHomine 6-7 yepBHs 2024) M. TepHomninb 2024, c. 141-144.

HaykoBa (HayKOBO-TeXHiYHa) MPOAYKILisl: TexHoOrii
ConiasIbHO-€KOHOMIYHA CIIPSIMOBAHICTh:

OxopoHHi goKymeHTH Ha OIIIB:

BrnpoBaz>keHHS pe3yJIbTaTiB AHCEPTaLii: [liaHyeTbes 10 BIPOBaIKEHHS

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizoMocCTi Ipo HAayKOBOr0 K€PiBHUKa /KEePiBHHUKIB (KOHCYJIbTAaHTA)

Baacwue IlpizBuuie Im's I1o-6aTbKOBI:
1. Maxnenko Ozner BosogumupoBuy

2. Oleg V. Makhnenko

Keasigikanis: n.1.u., c.H.c., 05.03.06
Inentudikarop ORCID ID: He 3actocosyerbcs
JoparkoBa indopmamist:

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

aKkazeMii Hayku YKpaiHu

Kopg 3a €APIIOY: 05416923

Micue3HaxoaKeHHS: ByJ1. Kazumupa Manesuua, 6yg. 11, Kuis, 03150, Ykpaina
dopma BiracHoCTI:

Cdepa ynpaBiriHHS: HaujonanbHa akazemis HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs



VII. BigomocTi npo odinilfiHuX ONOHEHTIB Ta PELeH3€HTIB
OdiniiiHi OIOHEeHTH
Bsacue IlpizBuuie Im's I1o-6aThKOBI:

1. Cenuenkos Irop KocTaHTMHOBAY

2. Thor K. Senchenkov

KBasigikanis: 1.¢.-m.u., c.H.c., 01.02.04
InenTudikarop ORCID ID: 0009-0001-2289-5066
JoparkoBa inpopmamnist:

IloBHe HaiMeHYBaHHSI IOPUAUYHOI 0COOH: IHcTUTYT MexaHiku im. C. IT. Tumomenka HaujoHanbHOI

akagemii Hayk YKpainu

Kopg 3a €IPIIOY: 05417070

Micue3Haxoa KeHHS: By [1. Hecreposa, 6yz. 3, Kuis, 03057, Vkpaina
dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBiiHHS: HaujonanbHa akaziemist Hayk Ykpainu

InenTudikarop ROR:

Bsacue IlpizBuuie Im's I1o-6aThKOBI:
1. KBacHuubkuit Bikrop BsayecniaBoBuy

2. Viktor V. Kvasnytskyy

KBasigikanis: n.1.1., npod., 05.03.06
InenTudikarop ORCID ID: 0000-0002-7756-5179
JoparkoBa indpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanjioHanbHuit TexHiuyHuil yHiBepcuteT Ykpainu "KuiBchKuit

MOJITEXHIYHUI IHCTUTYT iMeHi Irops CikopceKoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekT bepecreiicbkuii, 6yz. 37, Kuis, 03056, Ykpaina
dopma BaacHoOCTI:

Cdepa ynpaBitiHHS: MiHictrepcTBo OCBiTH i HayKu YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs

PeueHnzeHTn

BiacHe Ilpi3Bue Im'sa I1o-6aTbKOBI:
1. IMamyn Mukona OJsiekcaHgpPOBUY

2. Mykola O. Pashchyn

KBasigikanis: n.r.u., c.H.c., 05.03.06



InenTudgikarop ORCID ID: 0000-0002-2201-5137
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPUAHUYHOI OCOOH: [HCTUTYT enekTpo3BapioBanHs iM. €. O. [Tatona HaujoHanbHOi

aKkazgeMii HayKu YKpaiHu

Kopg, 3a €IPIIOY: 05416923

Micuesnaxo;perHﬂ: ByJ1. Kazaumupa Manesuua, 6yg. 11, Kuis, 03150, Ykpaina
dopma ByracHoOCTI:

Cdepa ynpaBiiHHS: HaujonasnbHa akaziemis HayK YKpaiHu

Inentudikarop ROR: He zacrocosyerbcs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. MoTpyHi4 CBsToCcnaB IropoBuy

2. Svyatoslav I. Motrunich

KBasigikanis: x.r.u., c.z., 05.03.06
I,T.;eHTI/I(l)iKaTOp ORCID ID: 0000-0002-8841-8609
JoparkoBa iHdpopmamnist:

IloBHEe HaliIMeHYBaHHS IOPUAHUYHOI 0COOH: [HCTUTYT eslekTpo3BapioBaHHs im. €. O. [TaTona HaujoHanbHOi

aKkazgeMii HayKu YKpaiHu

Kopg 3a €IPIIOY: 05416923

Micuesnaxo;perHﬂ: ByJ1. Kazaumupa Manesuua, 6yg. 11, Kuis, 03150, Ykpaina
dopma ByracHoCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

Inentudikarop ROR: He zacrocosyerbcs

VIII. 3aKkJII04Hi BiZoMOCTi
Biacue IlpizBume Im's ITo-6aTbKOBI Kuuw Bitaniit Bacumibosnd

roJIOBH pagu

Bsacue IlpisBume Im'st [To-6aTbKOBI Kunm Bitasniit BacunboBud

rOJIOBYIOYOrO Ha 3acigaHHi

BignosigasnbHuii 3a l'li,ZII‘OTOBKy [Tonomaprosa €BreHis IOpiiBHa

00JIIKOBHX JOKYMEHTIB

Peectparop VYKpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




