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06pOOKOI0

2. Increasing the wear resistance and lubricity of cylindrical sliding guides by combined processing

Pedepar:

1. Y pesynpTaTi BUKOHAHHS AUCEPTalLiliHOi po60TU OyJsI0 PO3B’SI3aHO aKTyaslbHy HayKOBO-TIPUKJIANHY 3aa4yy

i BUILIEHHS 3HOCOCTIMKOCTI i MAaCTUJIbHOI 3[1aTHOCTI UMIIIHIPUYHUX HAIIPSIMHUX KOB3aHHS IIJISIXOM CTBOPEHHS
e(peKTUBHOTO MacJI0yTPUMYBAJIbHOTO NPoQiio i 3MilIHEHHSI pO60OYMX TIOBEPXOHD IJIa3MOBUM HAINMJIEHHIM. MeTOI0
po6O0TH 6YJI0 CTBOPEHHS aHAJIITUYHUX Ta KOMIT'IOTEPHUX MOJieJlel 3HOCOCTIMKOCTI i MacTU/IbHOI 3laTHOCTI rap
TepTs UUJIIHAPUYHUX HAIIPSIMHUX KOB3aHHSI Ta BUOIp 1 OOIPYHTYBaHHS TEXHOJIOTIYHUX CIIOCO0IB MiABUILIEHHS iX
IOBTOBiYHOCTI. [lJ1s1 HAIPSIMHMX KOB3aHHS 3alIPOIIOHOBAHUI NIPOPib MAaCIOYTPUMYBAIIBHYX KaHABOK i3 3MiHHOIO
IJIMOVHOIO Bifl MAKCHMAJIbHOI B LIEHTPI HECY4Y0i TOBEPXHIi 10 HyJIsl HA rPaHULi T0BepxHi TepTs. HaBeneHnui
PO3paxyHOK 3HOCOKOHTAKTHHUX I1apaMETPiB Ta MOJIEJIIOBAaHHS 3HOCY HAIIPSIMHUX KOB3aHHS 3
MacJIOyTPUMYyBaJIbHMMU KaHaBKaMU 3MiHHOI ITIMOMHY KPYTJIOTO i TPUKyTHOro npodimo. Ha ocHOBI NpUAHITUX
[IPUIYILEHb Y 3arajlbHOMY BUIJIAI IIPENCTABIEHO PillleHHS AJ1s1 BU3HAYEHHS KyTa KOHTAKTY Y UUJIIHLPUYHIN

HaIpsIMHIY KOB3aHHS 3 IEPEKOCOM OCEY LUJIIHIIPIB Y BUIJISL] TPAHCLEHAEHTHOrO PiBHSIHHA. Ha 0CHOBI



1o0yI0OBaHOI CKiHYE€HO-€JIEMEHTHOI MOZEJIi CIIPSDKEHHS «KJIallaH-HaIpsIMHa» IPOBEIEHUI aHaJli3 BIIUBY
BM3HAYaJIbHUX TPUOOJIOTIYHUX (PAKTOPiB: LIBUAKOCTI KOB3aHHS B KOHTAKTi, TeMIIepaTypH, KyTa [1epeKocy,
KoeilieHT TepTs Ha KOHTAKTHi HalPYy>KEeHHSI SIK 1J1s1 KOJKHOI JieTasli mapy TepTs, Tak i B IpoLeci KOHTaKTHO]
B3aeMOJii. 3alIpONOHOBaHUI CreliabHUI IHCTPYMEHT i TEXHOJIOTiSI OTPMMAaHHS MaCJIOyTPUMYBAJIbHOTO NPOPinio
Ha BHYTPIlIHIii IOBEPXHi HANPSIMHOI KjlanaHa. Pe3ysibTaTy BUITPOOYBaHb HA 3HOC HAIIPSIMHUX BTYJIOK i3
CIipaJIbHUMU MacCJIOyTPUMYBaJIbHUMU KaHaBKaMU IigTBEPAUIM iX ePeKTUBHICTb 32 KpUTEPieM 3HOCOCTIMKOCTI. 3a
nonomoroto Solid-mopesni npoaHasnizoBaHUH BIVIUB 3MiHM reoMeTpii 3 MAaCTU/IbHMMY KaHAaBKaMu OTBOPY HaIIPSIMHOI
Ha NOKa3HMKM MaKCHMaJIbHUX i CepelIHiX HAaMlPYXEHb B KOHTAKTI «HAIpsIMHA-KJIallaH». BU3HA4€HO CKiJIbKY LMKIIiB
3/laTHA BUTPMMATHU KOHTAKTHA [TIOBEPXHS HANPSMHOI y KOKHOMY 3 pexkuMiB. [TokazaHa e(peKTUBHICTh BUKOPUCTaHHS
IIOKPUTTIB 3 CaMOQJIIOCYI0YMX IIOPOILIKIB HA OCHOBI HiKeJIo /1715 MiiBUILEHHS 3HOCOCTIIKOCT] Ba’KKO HaBaHTaXKEHUX
IeTtasneil. MiKkpoCTPYKTypHUI aHauli3 JO3BOJIMB BUBHAUNTY CTPYKTYPY Ta (pa30BUI CKJIA[, HAMIUJIEHOTO IOPOLIKY Ta

3alPONOHYBATY UJISIXU MiABUILLEHHS MOT0 TBEPLOCTI Ta 3HOCOCTIMKOCTI.

2. As a result of the dissertation work, the current scientific and applied problem of As a result of the dissertation
work, the current scientific and applied problem of increasing the wear resistance and lubricity of cylindrical
sliding guides was solved by creating an effective oil-retaining profile and strengthening the working surfaces by
plasma spraying. The purpose of the work was to create analytical and computer models of the wear resistance
and lubricity of friction pairs of cylindrical sliding guides and to select and justify technological methods for
increasing their durability. Analysis of modern research has shown that technological methods of surface
engineering are becoming an alternative to constructive changes made to increase the efficiency of cylindrical
sliding guides of technological and transport machines, including for valve mechanism parts. For sliding guides, a
profile of oil-retaining grooves with a variable depth from maximum in the center of the bearing surface to zero at
the boundary of the friction surface is proposed. It has been established that such a profile has optimal oil-
retaining capacity and minimal leakage of lubricant. The calculation of wear-contact parameters and modeling of
wear of sliding guides with oil-retaining grooves of variable depth of a round and triangular profile are presented.
It is established that the solution of the problems of skew in the sliding support is based on the assumption that
each section in terms of stiffness characteristics is in a state of plane deformation, and the continuity of the
transition functions from section to section is ensured by the geometric continuity of the shaft and sleeve along
the axis of the cylinders. Based on the assumptions made, the solution is presented in general form for
determining the contact angle in the form of a transcendental equation. Based on the constructed finite element
model of the "valve-guide" coupling, an analysis of the influence of the determining tribological factors: sliding
speed in contact, temperature, skew angle, friction coefficient on contact stresses both for each part of the
friction pair and in the process of contact interaction is carried out. A special tool and technology for obtaining an
oil-retaining profile on the inner surface of the valve guide is proposed, which increases the oil capacity of the
surface, and therefore, improves the lubrication conditions in the friction pair "valve-guide". The results of wear
tests of guide bushings with spiral oil-retaining grooves confirmed their effectiveness according to the wear
resistance criterion. The wear value of bushings with grooves for the entire time range of tests is on average 20 %
less than the wear value of bushings without grooves. Using the Solid model, the influence of changing the
geometry with lubricating grooves of the guide hole on the indicators of maximum and average stresses in the
"guide-valve" contact was analyzed. It was determined how many cycles the contact surface of the guide can
withstand in each of the modes. It was obtained that due to the reduction in the value of maximum stresses by 16.7
%, the actual resource of the guide with grooves increased by more than 6 times. The effectiveness of using self-
fluxing nickel-based powder coatings to increase the wear resistance of heavily loaded parts is shown. For plasma
spraying, based on the planning of a factorial experiment, optimal technological parameters were established
according to the microhardness criterion: current strength 244 A, spraying distance 100 mm and powder
consumption 0.48 g/s. Microstructural analysis allowed us to determine the structure and phase composition of
the sprayed powder and suggest ways to increase its hardness and wear resistance. The positive effect of
introducing 5 % ferrosilicon into the main powder during plasma spraying has been proven, which contributes to
the formation of pores in the surface layer as lubricating reservoirs to increase the oil capacity of the surface and



reduce friction and wear. The practical significance of the results obtained lies in the recommendation for use at
motor transport and repair enterprises of the methods proposed in the work for the restoration and increase of
the durability of the valve mechanism parts of internal combustion engines.

Jep>kaBHHHM peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HaNIPsAM PO3BHTKY HayKH i TEXHIKH: QyHIaMeHTaIbHi HAYKOBI OCTI/PKEHHS 3 HAMGiIbII
BRXJIMBUX IIPOOJIEM PO3BUTKY HAYKOBO-TEXHIYHOIO, COLIiaIbHO-€KOHOMIUHOr0, CyCIiIbBHO-MIOJiTUYHOTO,
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CyCIiJIbCTBA i Aep>KaBU

CrpareriyHuii NpioOpUTETHUH HANPSIM iIHHOBALiHHOI Ais1JIbHOCTI: OCBOEHHS HOBMX TEXHOJIOTI

BMPOOHULITBA MaTepiasiB, ix 0Opo6JieHHs i 3'efHaHHS, CTBOPEHHS iHIYCTpii HAHOMAaTepiasliB Ta HAHOTEXHOJIOTIN
ITizcyMKH JOCIiI>KeHHS: HoBe BUpIlEHHS aKTyaJIbHOTO HAYKOBOTO 3aBIaHHS

Iyo6sikaii:

¢ 1. Dykha A, Zaspa Y., Vychavka A.Tribo-acoustic analysis of the processes of dynamic friction. MOTROL.
Commission of Motorization and Energetics in Agriculture. 2017. Vol. 19, No 2. P. 11-14.

¢ 2. luxa O. B., Ba6ak O. I1., [Toconcekuii C. ®., BuuaBka A. A. Mogudikaliist mosepxHeBoi 6y1oBU
TpUOOCIIONy4eHb KOMOIHOBAHOIO eJ1eKTPodiznyHOoI0 00podKoto. Haykosi HoTtaTku. 2011. N@ 31. C. 124-128.

e 3. luxa O., BuyaBka A. Po3paxyHOK 3HOCY HallpSIMHOI KOB3aHHSI 3 MaCJIOYTPUMYIOYMMU KaHaBKaMU
TPUKYTHOTO npodimnto. [Ipobsemu tpubosiorii. 2016. 3, 92-97.

¢ 4. Jluxa O., Benp60ii B., BuuaBka A. BriiuB TepTsi Ha TPUOOKOHTAKTHI ITapaMeTPH HAMIPSIMHUX KOB3aHHS
TEeXHOJIOTiYHOTro 06agHaHHs. [Ipobaemu Tpubdosorii. 2016. N2 4, C. 17-24.

¢ 5. Tuxa O. B., BuuaBka A. A., Besp60o1i B. I1. Mogesii 3HOIIyBaHHS HAIIPSIMHUX KOB3aHHS 3
MacJIOyTpUMYyBaJIbHUMU IPoQisiMu 3MiHHOI raubunu. ITpo6aemu Tpubosorii (Problems of Tribology). 2017.
Ne1C. 68-78.

e 6. luxa O., BuuaBka A., JIUTHHIOK B. Bu3HaueHHs 3HOCY i TEXHOJIOTis 06POOKU MAaCTUIBHUX KAHABOK KPYTJIOrO
npodinto. [Tpobnemu tpubosorii. 2017. N2 84(2). C. 86-92.

¢ 7. Inxa O. B., [loconcekuii C. ®@., Maxkoskin O. M., Buuaska A. A. Po3paxyHKoBa OlliHKa 3HOCOCTIMKOCTi
MarepiasiB HanpsiIMHUX KOB3aHHS. HaykoBi HotaTku. 2017. N2 58. C. 119-124.

8. Makovkin O.M., Vychavka A.A., Valchuk LK. Uninterrupted control of coating thickness during the wear
process of vehicle units. Problems of Tribology. 2023. 28(4 /110), 52-57

¢ 9. Dykha O., Dytyniuk V., Hrypynska N., Vychavka A. Optimization of technological parameters at discrete
strengthening of steel cylindrical surfaces. Problems of Tribology. 2024. 29(1 /111), 45-52.

e 10. Vychavka A., Dykha O., Hetman M. Analysis of tribological aspects during operation and repair of internal
combustion engine valve mechanism parts. Problems of Tribology. 2024. 29(2 /112), 37-49.

« 11. Holenko K., Vychavka A., Dykha M., Dytyniuk V. Finite-element analysis of contact characteristics and
friction modes of the "valve-guide" of the internal combustion engine. Problems of Tribology. 2024. 29(3 /113).
43-55.

¢ 12. BuuaBka A., /luxa O. Bu3Ha4y€HHS KOHTaKTHOI'O TUCKY B LMJIIHAPUYHIN HANIPSAMHIN KOB3aHHS 3 [IEPEKOCOM
oceii. Herald of Khmelnytskyi National University. Technical Sciences. 2024. 341(5), 490-496.

e 13. luxa O.B., Iloconcekuii C. ®., luxa M. O., BuuaBka A. A. [IporpecrBHi T€XHOJIOTi 3MiLIHIOBaIbHOI 06POOKHU
3HOCOCTIKMX TEXHOJIOTTYHMX [IOBEPXOHb. [HHOBalliliHI MaTepiasyu B MalIMHOOYAYyBaHHI: MaTepianu MixH.
HayK.-TIIPaKT. KoHQ., 3anopixoks, SHTY, 2011. C. 119-121

e 14. Tuxa O. B., BuuaBka A. A. KOHTaKTHi XapaKT€pUCTUKN MACJIOYTPUMYBAJIbHOTO MPOQiIo A1 MI0CKUX
HaIpsIMHUX KOoB3aHHS. [lifBuieHHs HAAiHOCTI MaIlIKH Ta 06J1afiHaHH: 36ipHUK Te3 VI Bceykp. HayK.-TIPaKT.
KkoH., KipoBorpaz, KHTY, 2012. C. 68-70



e 15. Juxa O. B., BuuaBka A. A. opmyBaHHSsI 3HOCOCTIIIKMX MACJIOyTPUMYBaJIbHUX IPOPiiB HA MITIOCKUX
[IOBEPXHSIX JleTajlell MalliH. YHiBepcUuTeTchbkKa HayKa: 30ipHUK Te3 MiKH. HayK.-TexH. KoH®., Mapiynoss, IBH3
«I1TY», 2012. C. 291

e 16. luxa O. B., ba6ak O. I1., BuuaBka A. A. JIoCJIiI>KEHHS pEXXUMY Te€PTS y HAIIPSIMHUX KOB3aHHS [IOCTYIAJILHOTO
pyxy. EHepro- Ta pecypcosbepeskeHHs i Tpubosiorisi: Te3u MixkH. HayK. KoH®., Mukosais, Y1V im. [1. Morumm,
2012. C. 36

e 17. BuyaBka A. A., ba6ak O. I1., [Toconcbkuii C. ®. ITigBuiieHHS MaCTUJIbHOI 3JaTHOCTI AeTajel 3a JJOIIOMOTO0
0OKaTyBaHHS [IOBEPXHi posmKamu. [1igBuILleHHs HaNIMHOCTI MalIKH i o6magHaHHS: Te3u VIII Bceykp. Hayk.-
npakT. KoH®., Kiposorpan, KHTY, 2014. C. 96-98

e 18. luxa O. B. BuuaBka A. A. JloC/IiI>KEHHS XapaKTEPUCTUK TEPTS HAIIPSIMHUX KOB3aHHSI MalIUH. [lepcrieKTuBy i
TEHJEHLIi PO3BUTKY KOHCTPYKLIN Ta TEXHIYHOTO CEPBICY CiJIbCLKOTOCIIONAPCHKMX MAIIVH i 3Hapsap: Te3u III
Bceykp. Hayk.-ipakT. KoHO., JKutomup, )KHAY, 2017. C. 191-194

¢ 19. Babak O. I1., [Toconcekuit C. ®., Buyaska A. A. JJociiKeHHSs 3HOCOCTIIKOCTI KOHCTPYKLIMHUX MaTepiasiB
neTasel aBTOMOO6iIbHOI TpOMUCIIOBOCTI. [TiBUILleHHS HAaiHOCTI MaIlIKH i 06J1aHaHHS: MaTepiaan MixH.
HayK.-TIPakKT. KOHQ., Kponueaunpkuit, THTY, 2020. 116-119 c.

e 20. BnuaBka A. A., Jluxa O. B., KostyH O. C. BigHOBJI€HHS Ta NiABUILEHHS 3HOCOCTIMKOCTI KianaHis JJB3
MJ1a3MOBUM HamnuieHHsM. [TinBuiieHHs HaliitHOCTI i @peKTUBHOCTI MalllvH, NPOLIEeCiB i cuctem: MaTepianu VI
MixH. HayK.-1IpaKT. KOH., KponusHuupskui, HHTY, 2024. C. 14-16 (oTpuMaHa i npoaHasizoBaHa CTPyKTypa
IJ1a3MOBOTO ITOKPUTTH).

e 21. luxa O., BuuaBska A., Juxa M., lutuHiok B. PemoHT kyanaxis 'PM aBTOMOGi/ILHOTO ABUTYHA HallUJIEHHSIM
3HOCOCTIi}KOro NoKpuTTs. [IpukianHa MmexaHika: rpaui I MixkH. HayK.-TexH. KoH®., Tepronins, THTY im. .
[Tysmos. 2024. C. 92-94

¢ 22.TlaT. 116536 Ykpaina, MIIK B23P6 /02 (2006.01), BOSD 5/00. Crioci6 BifHOBIEHHS HAIIPSIMHUX KOB3aHHSI
nosiMmepHuM aHTUGPUKLiHHUM MaTepiasioMm / O. B. [luxa, B. I1. Benb6oit, A. A. BuyaBka ; 3asIBHUK i
NaTeHTOBJIACHMK XMeJIbHULBKUI Hall. YH-T. — u 201612345 ; 3asBi1. 05.12.2016 ; ony6s1. 25.05.2017. Bron N2 10. 3
c.

¢ 23.Tlar. 118570 Ykpaina, MITK B24B 39 /04 (2006.01). Crioci6 ¢popMyBaHHS Macj0yTPUMYBaJIbHOTO
makpornpoddinto / O. B. [luxa, B. I1. Benb6oii, A. A. BuuaBka; 3asiBHUK i IaTEHTOBJIACHUK XMEJIbHULIBKUH Hall,
yH-T. — U 201702553 ; 3asgB:1. 20.03.2017 ; orry6:1. 10.08.2017. Bronn N2 15. 3 c.

¢ 24.TlaT. 123693 Yxpaina, MIIK B23P 8 /02 (2006.01). Hannpsimua koB3anHs / O. B. luxa, B. I1. Bens6oii, O. I1.
Babak, A.A. BuuaBka ; 3asBHUK i IaT€HTOBJIACHUK XMeJIbHUIBKUY Hall. yH-T. — u 2017 07578 ; 3asBi. 17.07.2017 ;
omny61. 12.03.2018. Bron N2 5. 3 c.

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis: TexHOOrii
ConiasibHO-€KOHOMIYHA CIIPSIMOBAHICTD: 3MEHIIEHHS 3HOCY 06/1aiHAHHS

OxopoHHi gokymeHTH Ha OIIIB:

Bunaxopau, KOpUCHI MOJieJIi, MPOMUCIIOBI 3pa3Ku
1. TTar. 116536 Vkpaina, MIIK B23P6 /02 (2006.01), BOSD 5/00. Crioci6 BigHOBIEHHS HAlIPSIMHUX KOB3aHHS
nosiiMmepHUM aHTUpUKLiHUM MaTepiarioM / O. B. [luxa, B. I1. Benb6oii, A. A. Bu4aBka ; 3asIBHUK i
[IaTeHTOBJIACHUK XMEeJIbHUIbKUY Hall. yH-T. — u 201612345 ; 3asB1. 05.12.2016 ; ony6s1. 25.05.2017. Bron N2 10. 3
c. (2. Iar. 118570 Ykpaina, MIIK B24B 39 /04 (2006.01). Crioci6 ¢popMyBaHHS MacJI0yTPUMYyBaJIbHOTO
makponpodinto / O. B. [luxa, B. I1. Benb6oii, A. A. BuuaBKa; 3asIBHUK i IaTEHTOBJIACHUK XMEJIbHULIBKUN HALL,
yH-T. — u 201702553 ; 3asB:1. 20.03.2017 ; orry6s1. 10.08.2017. Bron N2 15. 3 c. 3. I1ar. 123693 Vkpaina, MITK B23P
8/02 (2006.01). Hanpsimua kos3aHHa / O. B. luxa, B. I1. Besns6oit, O. I1. Babak, A.A. BuuaBka ; 3as1BHUK i
NaTeHTOBJIACHMK XMeJIbHULBKUI Hall. YH-T. — u 2017 07578 ; 3as1Bi1. 17.07.2017 ; ony6a1. 12.03.2018. Bros1 N2 5. 3 c.

BrnpoBaa>keHHS pe3yJIbTaTiB AHCEPTalii: BiposamkeHo



3B'S130K 3 HAYKOBHMH TeMaMH: 0116U001549; 0120U102070

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

Bsiacue IlpizBuuie Im's I1o-6aThKOBI:
1. Inxa OnekcaHnp Bosogumuposry

2. Onexcangp B. Juxa

KBasigikamis: 1.1, npodecop, 05.02.04

InenTudikarop ORCID ID: He 3acrocosyerbcs

JoparkoBa iHdpopmamnist:

IToBHE HafIMCHYBaHHH IOpH,ILI/I'-IHOi OCOOM: XMeIbHULIBKHIT HAL[IOHATIBbHUI YHiBEpCUTET

Kopg 3a €IPIIOY: 02071234

MicueSHaxo,T.pKeHHﬂ: BYJI. [HCTUTYTCBKA, 6y, 11, XMenbHULIbKUI, XMEeIbHULBKUN p-H., 29016, YKpaiHna
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu

InenTudikarop ROR:

VII. BizomocTi npo odiifiHuX ONOHEHTIB Ta PELeH3€HTiB
O@inifiHi OIOHEHTH
BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:

1. Aynin Bikrop BacunboBuy

2. Viktor V. Aulin

KBasigikanis: n. 1. u., npodecop, 05.02.04
InenTudikarop ORCID ID: He 3acrocosyetscs
HoparkoBa indpopmamnist:

IloBHe HaliIMEeHYBaHHS IOPUAHYHOL 0CO0H: [leHTpanbHOYKPaiHChKMil HAl[iOHAILHUI TeXHIYHMIA

yHiBEpCUTET
Kopg 3a € IPIIOY: 02070950

Micuesnaxo,rm(eﬂnﬂ: npoct. YHiBepcuTteTchkuil, 6ya. 8, Kponusaunpkuit, KponiBHupKkuii p-H., 25006,
Ykpaina

dopma ByracHoCTI:

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Baacwue IlpizBume Im's Ilo-6aTbKOBI:

1. Mapyenko IMUTpo JIMUTPOBUY



2. Dmytro D. Marchenko

KBasigikamis: . t. u., gou., 05.02.04

Inentudikarop ORCID ID: 0000-0002-0808-2923

JonaTkoBa iHdopmalist:

IloBHE HalIMEeHYBaHHS IOPUAHYHOL 0CO0H: MUKO/IaiBChKUIA HAlliOHA/IbHUIA arpapHUil YHiBEpCUTET

Kopg 3a €IPIIOY: 00497213

Micue3HaxoaKeHHS: Bys. I'. Tonrazgse, 6yz. 9, Mukonais, Mukosaiscekuii p-H., 54008, Ykpaina

dopma BiracHOCTI: /lepxasHa

Cdepa ynpaBiriHHS: MiHicTepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

Peuensentu

VIII. 3ak1104Hi BiZoMOCTI
Baache IlpizBuiie Im's ITo-6aTbKOBI

TOJIOBH pajgu

BiiacHe IIpizBuie Im'sa ITo-6aTbKOBi

TOJIOBYIOYOTO Ha 3acCiaHHi

BignoBigasbHUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBHuK Bigginy YKpIHTEI, mo €

BiZNOBiZaJIbHUM 32 peecTpallilo HayKOBOIi

OisIJIBHOCTI

Cuniok Oser MukoJjialioBu4

CuHiok Osier MukoJiaioBu4

CmyTko CaiTsiana BaznepiiBHa

VKpIHTEI

Opuenko TersiHa AHaTosIiBHA



