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06pO6KOI0

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

Pedepar:

1. V pe3ynbpTaTi BUKOHaHHS JUCEPTALifHOI pOOOTH OyJI0 PO3B'SI3aHO aKTyaJIbHy HayKOBO-TIPUKJIAAHY 33124y
MigBUIIEHHS 3HOCOCTIMKOCTI i MAaCTUJIBHOI 3[laTHOCTI LMJIIHAPUYHUX HANTPSIMHUX KOB3aHHS HIJISIXOM CTBOPEHHS
€(eKTMBHOrO MacJI0yTPUMMYBaJIbHOTO NPodimio i 3MillHEHHS pO60YMX TOBEPXOHD I1JIa3MOBUM HAIMAJIEHHAM. METOI0
po60TH 6YJI0 CTBOPEHHS aHAJIITUYHUX Ta KOMIT'IOTEPHUX MOJIeJIel 3HOCOCTIMKOCTI i MaCTU/IbHOI 3IaTHOCTI Nap
TEPTs LAIHAPUYHYUX HAMTPSIMHUX KOB3aHHS Ta BUOIP i 0OrPYHTYBaHHS TEXHOJIOTIYHMX CIIOCOOIB MigBUILEHHS iX
IOBTOBiYHOCTI. [lJ1s1 HAIPSIMHUX KOB3aHHSI 3alIPOIIOHOBAHUH NPOPiNb MaClI0yTPUMYBAILHUX KAaHABOK i3 3MIHHOIO
IJIMOMHOIO Bifl MAKCHMAaJILHOI B LIEHTPi HECY40i TOBEPXHI 10 HyJIsl HA rpaHULi 10BepxHi TepTsl. HaBeneHuil

PO3paxXyHOK 3HOCOKOHTAKTHUX HapaMeTpiB Ta MOIEJIIOBAHHA 3HOCY HAIIPAMHUX KOB3dHHA 3



MacCJIOyTPUMYyBaJIbHMMHU KaHaBKaMU 3MiHHOI ITIMOMHY KPYTJIOTO i TPUKYTHOrO npodimo. Ha ocHOBI NpuHITUX
MIPUNYIIEHb Y 3araJlbHOMY BUTJISAIi IIPENCTABJIEHO PilleHHS OJ1s1 BU3HAYEHHS KyTa KOHTAKTY Y UUJiHIPUYHIN
HaIIpSIMHIY KOB3aHHS 3 [IEPEKOCOM OCEM LWJIIHIPIB Y BUIJISL] TPAHCLEHAEHTHOrO PiBHAHHA. Ha 0CHOBI
no6yJ0BaHOI CKiHY€HO-€JIEMEHTHOI MOZEJIi CIPSDKEHHS «KJIallaH-HaIpPsIMHAa» IPOBEIEHUI aHaJli3 BIVIUBY
BM3HAYaJIbHUX TPUOOJIOTIYHMX (PAKTOPiB: LIBUAKOCTI KOB3aHHS B KOHTAKTi, TEeMIIepaTypH, KyTa [1epeKocy,
KoedilieHT TepTs Ha KOHTAKTHi HaIIPy>KEeHHSI SIK 1J1s1 KOJKHOI JieTasli mapu TepTs, Tak i B Ipoleci KOHTaKTHO]
B3aeMOJii. 3alIponoHOBaHUI crielialbHUI IHCTPYMEHT i TEXHOJIOTISI OTPMMAaHHS MacJIOyTPUMYBAJIbHOTO NPOPiio
Ha BHYTPILIHI} [IOBEPXHi HAMPSIMHOI KJlanaHa. Pe3ysibTaTy BUIPOOYBaHb HAa 3HOC HANIPSIMHUX BTYJIOK i3
CIIipaJIbHUMU MacCJIOyTPUMYBaJIbHUIMU KaHaBKaMU IigTBEPAUIIM iX ePeKTUBHICTb 32 KpUTEPieM 3HOCOCTIMKOCTI. 3a
nonomororo Solid-mopeni npoaHasnizoBaHUH BIVIUB 3MiHM reoMeTpii 3 MAaCTUJIbHUMY KaHaBKaMu OTBOPY HaIIPSIMHOI
Ha MOKa3HMKM MaKCHMaJIbHUX i CepelIHiX HAMPYXeHb B KOHTAKTI «HAIpsIMHA-KJlalaH». BU3HA4€HO CKiJIbKY LIUKIIiB
3aTHA BUTPMMATY KOHTAaKTHA TOBEPXHS HANPSIMHOI Y KOXKHOMY 3 peXrMiB. [Iokazana e(eKTUBHICTb BUKOPUCTaHHS
IIOKPUTTIB 3 cCaMOQJIIOCYI0YMX IIOPOILIKIB HA OCHOBI HiKeJIto /1715 MiBUILEHHS 3HOCOCTIIKOCT] Ba’KKO HaBaHTaXKEHUX
IeTtaneil. MikpoCTPYKTypHUH aHauli3 J03BOJIMB BUBHAUNUTHY CTPYKTYPY Ta pa30BUI CKJIa[, HANIUJIEHOTO IIOPOULIKY Ta

3alPONOHYBATY LJISIXU MiABUILEHHS MOTO 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>kaBHHH peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHH HaNIpSIM PO3BHTKY HayKH i TEXHIKHU: OyHamMeHTasbHI HAYKOBI HOCIIIIPKEHHS 3 HANGLIbII
BRXJIMBUX IPOGJIEM PO3BUTKY HAYKOBO-TEXHIYHOIO, COLIiaJIbHO-€KOHOMIUHOr0, CyCHiIbHO-TIOJIiTUYHOTO,
JIIOJICBKOTO MIOTEHLiaNy 1151 3a0€3Me4€eHHSI KOHKYPEHTOCIIPOMOXKHOCTI YKPAiHU y CBiTi Ta CTAJIOTO PO3BUTKY

CYCIIiILCTBA i Jep>kaBu

CrpaTeriyHuii NpiopUTETHUH HAaNPSIM iIHHOBALiHHOI Ais1JIbHOCTI: OCBOEHHS HOBMX TEXHOJIOTIHA

BMPOOHHULITBA MaTepiasiB, ix 0Opo6JieHHs i 3'elHaHHS, CTBOPEHHS iHyCTpii HAHOMAaTepiasliB Ta HAHOTEXHOJIOTIN
ITizcyMKH JOCIiz>KeHHSI: HoBe BUpIlIEHHS aKTyalbHOTO HAYKOBOTO 3aBIaHHSI

ITy6otikamii:

¢ 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. Tuxa O. B., Ba6ak O. I1., [Toconcekuii C. ®., BuuaBka A. A. Mogudikariis mosepxHeBoi 6yzoBu
TpUOOCIIONy4eHb KOMOIHOBAHOIO es1eKTpodiznyHOo0 00podKoto. Haykosi HoTtaTku. 2011. N@ 31. C. 124-128.

e 3. Jluxa O., BuyaBka A. Po3paxyHOK 3HOCY HaIllpSIMHOI KOB3aHH$ 3 MacCJIOyTPUMYIOYMMU KaHaBKaMU
TPUKYTHOTO npodimno. [Ipobsemu Tpubosiorii. 2016. 3, 92-97.

e 4. Jluxa O., Benp60ii B., BuuaBka A. BriiuB TepTs1 Ha TPUOOKOHTAKTHI ITapaMeTPH HAIIPSIMHUX KOB3aHHS
TEeXHOJIOTiYHOTro 06aaHaHHs. [Ipobaemu Tpubosorii. 2016. N2 4, C. 17-24.

e 5. Jluxa O. B., BuuaBka A. A., Besib60i1 B. [1. Mogesi 3HOIIyBaHHS! HAIPSIMHUX KOB3aHHS 3
MacJIOyTPUMYBaJIbHUMU NPOQisiMu 3MiHHOI rnbuHu. [Tpobaemu tpuboiorii (Problems of Tribology). 2017.
Ne1C. 68-78.

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

¢ 7. Inxa O. B., [loconcekuii C. ®@., Maxoskin O. M., BuuaBka A. A. Po3paxyHKoBa 0O1iHKa 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.

« 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.

e 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. Bu3Hauy€HHS KOHTaKTHOTO TUCKY B LWJIIHAPUYHIN HANIPSMHIN KOB3aHHS 3 IIEPEKOCOM
oceiil. Herald of Khmelnytskyi National University. Technical Sciences. 2024. 341(5), 490-496.

e 13. luxa O.B., IToconcekuii C. ®., uxa M. O., BuuaBka A. A. [IporpecrBHi T€XHOJIOTi 3MilIHIOBaIbHOI 06POOKHU
3HOCOCTIMKMX TEXHOJIOTIYHUX [IOBEPXOHb. [HHOBaliMHI MaTepiasyu B MalIMHOOYAYyBaHHI: MaTepianu MixH.
HayK.-IpaKT. KoHQ., 3anopixoks, SHTY, 2011. C. 119-121



e 14. Jluxa O. B., BuyaBka A. A. KOHTaKTHi XapaKTepUCTUKN MaCJIOYTPMMYBAJILHOTO IPOMiI0 1J1s1 IJIOCKUX
HaIpsIMHUX KOB3aHHS. [lifBuIleHHs HAAiHOCTI MaIlIMH Ta 06J1afHaHH: 36ipHUK Te3 VI Bceykp. HayK.-TIPaKT.
KoH., KipoBorpaz, KHTY, 2012. C. 68-70

e 15. luxa O. B., BuuaBka A. A. opmyBaHHSsI 3HOCOCTIIIKMX MaCJIOyTPUMYBaJIbHUX TPOPiiB HA MIIIOCKUX
NOBEPXHSIX JleTajlell MallMH. YHIBEPCUTETChKA HayKa: 30ipHUK Te3 MiKH. HayK.-TexH. KoH®., Mapiynoss, [IBH3
«[1TY», 2012. C. 291

¢ 16. luxa O. B., ba6ak O. I1., BuuaBka A. A. JloCJii>KeHHS pe>XKUMY TepPTs y HAalIPSIMHUX KOB3aHHS [1OCTYIAaJIbHOTO
pyxy. EHepro- Ta pecypcosbepeskeHHs i Tpubosioris: Te3u MixkH. HayK. KOH®., Mukosais, Y1V im. I1. Morumu,
2012. C. 36

e 17. BuuaBka A. A., Ba6ax O. I1., I[Tocorcekuii C. @. ITinBuieHHsI MAaCTUJIbHOI 3aTHOCTI AeTajiell 3a JOTTOMOTOIO
00OKaTyBaHHS IOBEPXHi posmKamu. [1igBuIleHHs HaliMHOCTI MalvH i o6magHaHHS: Te3u VIII Bceykp. HaykK.-
npakT. KoH®., Kiposorpan, KHTY, 2014. C. 96-98

¢ 18. luxa O. B. BuuaBka A. A. [loCcliIKEHHS XapaKTEPUCTUK TEPTS HAIIPSIMHUX KOB3aHHSI MalIUH. [lepCrieKTuBY i
TE€HJEHLIi PO3BUTKY KOHCTPYKLIN Ta TEXHIYHOTO CEPBICY CiJIbCLKOTOCIIONAPCHKUX MAIIVH i 3Hapsap: Te3u III
Bceykp. Hayk.-nIpakT. KOH., JKutomup, KHAY, 2017. C. 191-194

¢ 19. Babak O. I1., [Toconcekuti C. ®., Buyaska A. A. [JociKeHHs 3HOCOCTIMIKOCTI KOHCTPYKLIMHUX MaTepiaiB
netasel aBToMO6ibHOI MpoMUCOBOCTI. [TinBuUIlleHHs HaIiitHOCTI MaIlIKH i 06J1afHaHHS: MaTepianu MixH.
HayK.-IPakT. KoHP., Kponueaunpkuit, THTY, 2020. 116-119 c.

e 20. BuyaBka A. A, [luxa O. B., Kosryx O. C. BiniHOBJIEHHS Ta MiABULIEHHS 3HOCOCTIVKOCTI Kianaxis [1B3
MJIa3MOBUM HamnuieHHsM. [linBuIeHHs HaiitHOCT i @peKTUBHOCTI MalllvH, MPOILIeCiB i cuctem: MaTepianu VI
MixH. HayK.-11paKT. KoH}., KponusHuupskuii, THTY, 2024. C. 14-16 (oTpuMaHa i npoaHasnizoBaHa CTPyKTypa
I17Ia3MOBOTO TIOKPUTTS).

e 21. luxa O., Buuaska A., luxa M., lutuHiok B. PemoHT kanaxiB 'PM aBTOMOGiILHOTO ABUTYHA HaNlUJIEHHSIM
3HOCOCTIi}KOro nNoKpuTTs. [IpukianaHa MmexaHika: rpaui I MixkH. HayK.-TexH. KoH®., Tepronins, THTY im. I.
[ymoa. 2024. C. 92-94

e 22.Tlar. 116536 Vkpaina, MIIK B23P6 /02 (2006.01), BOSD 5/00. Crioci6 BifHOBJIEHHS HalIPSIMHUX KOB3aHHS
nosliMmepHuUM aHTUpUKLiiiHuM MaTepiaiom / O. B. [luxa, B. I1. Besnb6oii, A. A. BuyaBka ; 3asIBHUK i
IaTeHTOBJIAaCHMK XMeJIbHUIBKUH Hall. YH-T. — u 201612345 ; 3asBi1. 05.12.2016 ; ony6s1. 25.05.2017. Bron N2 10. 3
C.

e 23.Ilar. 118570 Ykpaina, MIIK B24B 39 /04 (2006.01). Crioci6 ¢ppopmyBaHHSI MaCI0yTPUMYBaJIbHOTO
makpornpoddinto / O. B. [luxa, B. I1. Benb6oii, A. A. BuuaBka; 3asiBHUK i IaTEHTOBJIACHUK XMeJIbHULIBKUI Hall.
yH-T. = u 201702553 ; 3assi1. 20.03.2017 ; ony6s1. 10.08.2017. Bros1 N2 15. 3 c.

e 24.Tlart. 123693 Ykpaina, MIIK B23P 8 /02 (2006.01). Hanpsimua koB3anns / O. B. [luxa, B. I1. Besns6oi, O. I1.
Babak, A.A. BuuaBka ; 3asIBHUK i IaT€HTOBJIACHUK XMeJIbHUIBKUY Hall. yH-T. — u 2017 07578 ; 3asBi. 17.07.2017 ;
ony6s. 12.03.2018. Bron N2 5. 3 c.

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis: TexHOOrii
Conia;ibHO-€KOHOMIYHA CIPSIMOBAHICTb: 3MEHUIEHHS 3HOCY 06J1aJHAHHSI

OxoponHi gokymeHTH Ha OIIIB:

Bunaxopau, KOpUCHiI MOJieJIi, MPOMUCIIOBI 3pa3Ku
1. Tar. 116536 Vkpaina, MIIK B23P6 /02 (2006.01), BO5SD 5 /00. Crioci6 BimHOBIEHHS HATPSIMHUX KOB3aHHS
nosiMmepHuM aHTUGPUKLiHUM MaTepiasioMm / O. B. [luxa, B. I1. Benb6oii, A. A. BuyaBka ; 3asIBHUK i
[IaTeHTOBJIACHUK XMeJIbHUIIbKUM Hall. yH-T. — u 201612345 ; 3asB11. 05.12.2016 ; orry6s1. 25.05.2017. Bron N2 10. 3
c. (2. Iar. 118570 Ykpaina, MIIK B24B 39 /04 (2006.01). Crioci6 ¢popmyBaHHS MacJIOyTPUMYyBabHOTO
Makponpodinto / O. B. [luxa, B. 1. Benb6oii, A. A. BuuaBKa; 3asBHUK i IaTEHTOBJIACHUK XMEJIbHULIBKUH 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 koB3anHg / O. B. [luxa, B. I1. Besns6oit, O. I1. Babak, A.A. BuuaBka ; 3as1BHUK i



[IaTeHTOBJIACHUK XMeJIbHULBKUM Hall. YH-T. — U 2017 07578 ; 3asB:. 17.07.2017 ; ony6s1. 12.03.2018. Bron N2 5. 3 c.
BrnpoBaaKeHHS pe3yJIbTaTiB AHCEPTalii: BuposamkeHo

3B's130K 3 HAYKOBUMH TeMaMH: 0116U001549; 0120U102070

VI. BizoMocCTi Npo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacwue IlpizBume Im'a Ilo-6aTbKOBI:
1. Inxa Onexkcangp Bosogumuposud

2. Onekcangp B. [lnxa

KBasidikamnis: g.1.1., npodecop, 05.02.04

Inentudikarop ORCHID ID: He zactocosyerbcs

JoparkoBa iHdpopmamist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0COOH: XMebHUIIBKUIA HATliOHA/IbHUIA YHIBEPCUTET

Kopg 3a €IPIIOY: 02071234

Micuesnaxo,rm(eﬂnﬂ: ByJI. [HCTUTYTCBKA, Oya. 11, XMenbHULIbKUI, XMeJIbHULBKUN p-H., 29016, YKpaiHna
dopma BiracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHiBepCUTETCHKUIL

VII. BigomocTi npo o@dililfiHuX ONOHEHTIB Ta PELeH3€HTIB
OdiuiiiHi OIOHEHTH
Biacue IlpizBuuie Im's Ilo-6aThKOBI:

1. Aynin Bikrop BacunboBuy

2. Viktor V. Aulin

KBasigikanis: 1. 1. u., npodecop, 05.02.04
InenTudirkarop ORCHID ID: He sactocoyerscs
JoparkoBa indpopmamnist:

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI O0COOH: LIeHTpabHOYKPAIHCHKMI HALliOHAIbHUI TEXHIYHUIA

yHiBepCUTET

Kopg 3a €IPIIOY: 02070950

Micqesﬂaxon)KeHHﬂ: npoci. YHiBepcuteTchkuii, 6ya. 8, KponuBaunpkuit, KponiBHuIpKUA p-H., 25006,
Ykpaina

dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu



- ImenTndikarop ROR: He sacrocosyerses
CeKTop HayKH: VHiBepCHTETChKHIA

Bnacre [Ipizsume Im's [To-6aTbKoOBI:

1. Map4cHrko [IMutpo JAMuTpOoBHY
2. Dmytro D. Marchenko

Ksanigikanis: «. 1. 1., gow, 05.02.04

InenTrdgikarop ORCHID ID: 0000-0002-0808-2923

Hoparkoea indopmanis:

lMoBHe HafiMEeHYBaHHA IOPHAHYHOI OCOOH: MuKkoiaiBCHKHIl HALIOHANBHWIA arpapHUil yHIBepCUTeT
Kopa 3a €EJIPIIOY: 00497213

MicuesHaxomKeHHN: sya. [. Tunragse, Gya. 9, Mukosais, Mukosdiscokui p-u., 54008, Ykpaita
dopma BnacrHoCTI: [lepxasta

Cdepa ynpaBainHA: Minicrepcrso ocsith i Hayku Ykpaikm

InenTrdikarop ROR:

CexTop HayKH: Vuisepcurerchruii

PelleH3eHTH

VIII. SaknwuHi BigoMocTi : .
Bnacue Ipizeume Im's Mo-6aTpx BLEI CuHoK Oner MUKonailoBHy
roJIoBH pajH

Bnacee INpizeame Im's Mo~

Cuniok Oner MukonaioBuy
roJIOBYXOMOro Ha 3acilaHHi
BianosiganbHAM 3a MiAroTo -.. : CmyTko Ceitnana Banepiisna
06TiKOBHX NOKYMEHTIB

PeecTparop VipIHTEI

Kepisauk Bigainy YRpIHTEI mo e
BiANIOBiAANILHUM 3a peecTpaniln HayKoBoi IOpuenko Terana AnatoniisHa

HigNLHOCTI




