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Pedepar:

1. Incepranifina po60Ta IpUCBIY€HA JOCIiIKEHHIO BIJIMBY 3MiHHOTO B IIPOCTOPI i Yaci BUCOKOTEMIIEPAaTypHOTO
I0J1s1 IPOAYKTIB 3rOPSIHHS B TOIIKOBOMY IIPOCTOPi HAa XapaKTePUCTUKU MIlJHOCTI, HAIPy>KeHO-Ie(pOpPMOBaHUI
CTaHy, MaJlo LMKJIOBill BTOMJIEHOCTI, TOMKOPKEHHS €HEPreTUYHOTO 06JIa[IHAHHS, & TAKOX MiIBULIEHHIO
eeKTUBHOCTI Ta HaJlilHOCTi €JIEMEHTIB, SKi MalOTb BUCOKY TEMIIEPATYPY, IJISIXOM BUKOPHUCTAHHS HOBUX CXEM i
KOHCTPYKIIi#l NaJIbHUKOBUX IIPUCTPOIB, SIKi TAKOX 4O3BOJISIIOTh BUKOPUCTOBYBATH aJIbTE€PHATHUBHI BUIY NalUB. B
pOO6OTI 1T0Ka3aHa aKTyaslbHICTh TEMH, SKa [MOBOSI3aHA 3 TUM, 110 3HAYHA KiJIbKiCTb €HEPreTUYHUX Ta IPOMHUCIIOBUX

00DEKTIB — KOTJIB, IIe4eH, nigirpisayis, cymuni, ra3oTypOiHHUX YCTAaHOBOK TOLIO, SIKi BUKOPUCTOBYIOTbCSI B €HEPTreTULI



Ta IPOMUCJIOBOCTI YKpaiHy, XapaKTepU3yeThCS 3HAUHOI0 MOPAJIBHOIO Ta (Pi3NYHOIO 3HOIEHICTIO, BUMAra€ peMOHTY
i mokpauieHHs epeKTUBHOCTI po60TU. BUKOHAHO OIJIsT pOGOTOCIIPOMOXKHOCTI METaJIiB IPU BUCOKUX TeMIlepaTypax,
HaJilHiCTh pOOOTH, IPOaHAi30BaHO XapaKTEPUCTUKY MIIJHOCTI MeTaJly [IpY BUCOKUX TeMIlepaTypax i poboTa B
HECTaliOHAPHUX TEMIIEPATYPHUX YMOBAX, B TOMY YUCJIi B yMOBaxX TEMIIEPATyPHOI HEPIBHOMIPHOCTI. PO3TigHyTi
OCHOBHI JI)XepeJla TeMIIepaTypPHOi HEPiBHOMIPDHOCTI B €HEpPreTUYHOMY 06J1aiHaHHi. EKcliepruMeHTasbHi
IOCJIiIKeHHS] BUKOHYBAJIMCh 3 BUKOPUCTAaHHIM obsanHanHs kadenpu TAE i BinnosigHoi BUMipIoBajibHO]
anaparypu. Po3risinyTo pakTopy, SIKi BIIJIMBAIOTh HA TEPMOHAIPYKEHUI CTaH BUCOKOTEMIIEPATYPHOTO 00J1aHaHHS
i 3aIIpONIOHOBAaHA METOJIMKA PO3PAXyHKY 3aJIMIMIKOBOIO PECYPCY BUCOKOTEMIIEPATYPHUX €JIEMEHTIB. [lyig
IOCJIiIKeHHS TEIJIOBOTO CTaHy TPYOOIIPOBOIB KOTJIa BUKOHYBaJach 1o6ynoBa 3D IpocTOpoBOro aHajyora
TOIIKOBOTO [IPOCTOPY KOTJI0arperary. BukoHane MoZieJIl0BaHHs i aHali3 JOTIOMOTIJIM 3al100irTH LOPOTUM i TpUBaIUM
eKCIIepMMEeHTaM. ByJiu NoClioBHO BUKOHAHI rifpora3oguHaMidyH1I pO3PaxyHOK i BUOpaHa MOJEelb
TypOyJI€HTHOCTI. PO3paxyHK1 BUKOHYBAJIMCh 3 BUKOPUCTaHHIM NporpamHoro komruiekcy ANSYS Fluent.
Kopucryiounch po3pobseH00 METOAUKOIO, Ha MifiCTaBi BUMIPSIHUX ab0 pO3paxoBaHUX TEMIIEPATyp, MOKHA
OPiIEHTOBHO PO3PaxyBaTy TEPMOHANPY)XEHNI CTaH €HepreTMYHOro 06J1aiHaHHs i TepMiH eKcIulyaTalii 1o
pyiiHyBaHHs. CTBOpEHA KOMITIOTEPHA MOEJIb JO3BOJIMIA THYYKO 3MiHIOBAaTH i OTPMMATH BiiTIOBiIHE I10J1€
TeMIIepaTyp liepen natpyokom. B mikpodakenbHUx cTabinizaTOPHUX MaJIbHUKAX € MOXJINBICTD BILJIMBAaTH Ha
npodinb TeMIepaTypH rasis B [I0B3JOBXHbOMY i [10IIepeYHOMY Ilepepizax KOHCTPYKTUBHMMU 3aC06aMU — 3MiHOIO
KPOKy CTabii3aTopis Ta ix MUPUHM, 3MiHOIO (200 NPUKPUTTIM) 10J1a4i rady Ha OKpeMi cTabinizaTopu, BifHOCHUM
3MilleHHSIM CTabii3aTOPiB B3IOBXK i IONEPEK MOTOKY. 3 METOI0 PO3IIMPEHHSI BAKOPUCTAHHS allbT€PHATUBHUX ra3iB
B eHepreTuli i npoMucoBocTi 6y po3pobiieHi i JocinkeHHi MikpodakesnbHi cTabinizaTOpHi NajbHUKY 1715
CIIaJIIOBAHHS 320a/1aCTOBAHUX a30BUX NajuB. PO3p06s1€HO METO/, i KOHCTPYKIi cTabisizaTOpHUX NaJbHUKOBUX
IIPUCTPOIB, SIKi 320€3I1e4yI0Th NiIBUILIEHHS CTAJIOCTi FOPiHHS 326a71aCTOBAHOrO MaJMBa IIPU KOHLIEHTPaLii JOMILIOK
Bim 0 % 1o 100 % (BimcyTHiCTh IaKMBa - Nofava 6ajacty). I 1boro NpuiHITa KOMOIHOBaHA TEXHOJIOTIS nojayi
IIaJINB, [IPY SIKill CTPYMEHI HU3bKOPEAKLifHOTO NayliBa [IPOXOAsTh YepPe3 BUCOKO TeMIIepaTypHi (pakenu i
BiZOyBa€eTbCs CTAIMM NIPOLeC TOPiHHS 060X MaJIB HE3aJIEXKHO Bifj KOHLIEHTPallii JOMIIIKM 3 3202/1aCTOBAHOMY
nanusi. [IoTy>KHiCTb NajIibHUKA MiATPUMY€EThCS 32 PaXYHOK 301/IbII€HHS BUTPATHU TaJINBA, SKe I0AAEThCS Ha
crabinizytounit ¢paxesn. CTanicTh i JOBXKMUHA 3arajbHOTO Pakesly BU3HAYAEThCS XapaKTepUCTUKaMU 3aI1ajllol04doro
(daxesny Po3pobsieHO Tpy BapiaHTU MOJyJiel CTabilizaTOPHUX NIaJIbHUKIB 3 PI3HUMU CXeMaMU IoAadi
aJIbTEPHATMBHOrO i cTabini3youoro naans. HaykoBa HOBU3HA OTPMMAHUX PE3YJIbTATIB [10JISITA€ B TOMY, IO . -
BIleplIe 3a 1onomMorow komriekcy ANSYS Fluent po3po6sieHa mporpama BU3HAY€HHS TEPMIYHOTO i TEPMO-
HaIpPYXE€HOT0 CTaHy BUCOKOTEMIIEpaTypHUX €JIEMEHTIB eHepreTMYHOro 06j1aiHaHHs; - po3pobJieHa nporpama
PO3PaxyHKOBOI OLIiIHKY TEPMiHY €KCIUIyaTallil BACOKOTEMIIEPATYPHUX €JIEMEHTIB B CTal[iOHAPHUX i 3MIHHUX
peXMMax; - OMOBHEH] €KCIIEPUMEHTAJIbHI [1aHi i yTOYHEH] 3aJ1€;KHOCTI 11010 BUPIBHIOBAaHHS XapaKTEPUCTUK
ra3oBOro IIOTOKY B TOIIKOBOMY IIPOCTOPI ITpY BUKOPUCTAHHI CTabii3aTOPHUX MaJIbHUKIB; - I0Ka3aHa MO>KJIUBICThb
PEryJI0BaHHS I10J1s1 TEMIIEPATYP raziB B TOIIKOBOMY ITPOCTOPI 3MiHOI0 KOHCTPYKTUBHUX [TapaMETPiB
CTabisi3aTOPHUX NaJIbHUKIB; - BIIEPILIE 3alIpDOIIOHOBAHA TEXHOJIOTS CIIAJII0BAHHS 3a0aJ1aCTOBAHUX HU3bKO
peaKkuiflHNX Ta30BUX MaJINB B CTabili3aTOPHUX NaJIbHUKAX; - BIIEPIIE PO3POOIIEHO i MOCimKeHo MoieTi
cTabini3aTOpHUX MMaNbHUKIB JJIs CIIAI0BAaHHS albTE€PHATUBHUX HU3bKO PEaKLiHUX ra30BUX 1aJINB; - OTPUMaHi
€KCIIEPMMEHTAJIbHI [aHi Ta ofleprKaHi y3arajbHIOOYi 3a/1E5KHOCTi CTOCOBHO XapaKTePUCTUK POOOYOTo MPOLECY
ropiHH# ra3iB pi3HOro CKjamdy, KU MOKe CyTTEBO 3MIHIOBAaTHCH Iif1 Yac poboTu. KiouoBi cy10Ba: MOMKOIKEHHH,
MOZieJIb, PEMOHT, TEPMIH CJIy>KOH, 'paHUYHi yMOBHU, ra3dudikallisi, KOTJ0arperar, aJbHUK, CTPyMiHb, Fa30Be MaJ1Bo,

TE€PMOHAIIPYXEeHiCTh, bioMaca.

2. The dissertation is devoted to the study of the influence of the variable in space and time of the high-
temperature field of combustion products in the furnace space on the strength characteristics, stress-strain state,
low-cycle fatigue, damage to power equipment, as well as increasing the efficiency and reliability of elements that
have a high temperature by using new schemes and designs of burner devices, which also allow the use of
alternative fuels. The work shows the relevance of the topic, which is related to the fact that a significant number
of energy and industrial facilities - boilers, furnaces, heaters, dryers, gas turbine units, etc., used in the energy and



industry of Ukraine, are characterized by significant moral and physical wear and tear, requires repair and
improvement of work efficiency. An overview of the workability of metals at high temperatures, reliability of work,
characteristics of metal strength at high temperatures and work in non-stationary temperature conditions,
including in conditions of temperature unevenness, were analyzed. The main sources of temperature unevenness
in power equipment are considered. Experimental studies were carried out using the equipment of the TAE
Department and appropriate measuring equipment. Factors affecting the thermally stressed state of high-
temperature equipment are considered, and a methodology for calculating the residual resource of high-
temperature elements is proposed. To study the thermal state of the boiler pipelines, a 3D spatial analogue of the
furnace space of the boiler unit was constructed. The modeling and analysis performed helped to prevent
expensive and time-consuming experiments. A hydrogas-dynamic calculation was performed sequentially and a
turbulence model was selected. Calculations were performed using the ANSYS Fluent software package. Using the
developed methodology, on the basis of measured or calculated temperatures, it is possible to approximately
calculate the thermal stress state of power equipment and the period of operation before destruction. The created
computer model made it possible to flexibly change and obtain the appropriate temperature field in front of the
nozzle. In microflare stabilizer burners, it is possible to influence the temperature profile of gases in the
longitudinal and transverse sections by constructive means - by changing the pitch of the stabilizers and their
width, changing (or covering) the gas supply to individual stabilizers, relative displacement of the stabilizers along
and across the flow. In order to expand the use of alternative gases in energy and industry, microflare stabilizer
burners for burning ballasted gas fuels were developed and researched. The method and constructions of
stabilizer burner devices have been developed, which ensure an increase in the stability of the burning of ballasted
fuel at a concentration of impurities from 0% to 100% (absence of fuel - supply of ballast). For this, a combined fuel
supply technology is adopted, in which jets of low-reaction fuel pass through high-temperature torches and a
constant process of burning of both fuels takes place, regardless of the concentration of impurities from the
ballasted fuel. The power of the burner is maintained due to the increase in fuel consumption, which is fed to the
stabilizing torch. The stability and length of the total flame is determined by the characteristics of the ignition
flame Three variants of stabilizer burner modules with different supply schemes of alternative and stabilizing fuels
have been developed. The scientific novelty of the obtained results is that. - for the first time, using the ANSYS
Fluent complex, a program for determining the thermal and thermal stress state of high-temperature elements of
power equipment was developed; - a program for estimating the service life of high-temperature elements in
stationary and variable modes was developed; - supplemented experimental data and clarified dependencies
regarding the equalization of gas flow characteristics in the furnace space when using stabilizer burners; - the
possibility of regulating the gas temperature field in the furnace space by changing the structural parameters of
the stabilizer burners is shown; - the technology of burning ballasted low-reaction gas fuels in stabilizer burners
was proposed for the first time; - models of stabilizer burners for burning alternative low-reactivity gas fuels were
developed and researched for the first time; - received experimental data and obtained generalized dependencies
regarding the characteristics of the working process of burning gases of different comp Key words: damage,
model, repair, service life, boundary coditions, gasification, boiler, burner, jet, gas fuel, thermal stress, biomass
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Crapuenko O.C.: [1at. Ha KopucHy mogesnb N2 139454 Ykpaina: MITK F23C 1/08 (2006.01). N2 u 2019 05637;
3asBi1. 24.05.2019; ony6s1. 10.01.2020. . Bron. N2 1. 4 c.

¢ CrabinizaToOpHUI NaJbHUK 3 KyTOBOIO po3zauero ragy. YepHoycenko O.10., Byroscbkuii JI.C., I'panosceka O.0.,
Mopos O.C., Crapuenko O.C.: TlaT. Ha KopucHy mozesb N2 144712 Vkpaina: MIIK (2020.01) F23D 14 /20
(2006.01), F23C 1/00. N2 u 2020 01011; 3asBa. 17.02.2020; omy6s1. 26.10.2020. Bro. N2 20. 4 c..

e [Innorasosui nanbHUK. YepHoyceHnko O.1O., bByroscbkuii JI.C., I'panoscbka O.0., Mopo3s O.C., Crapyenko O.C.:
[Tat. Ha KopucHy mogenb N2 148074 Vkpaina: MIIK (2021.01) F23D 17/00, F23D 14 /20 (2006.01). N2 u 2021 01119;
3asBi1. 09.03.2021; ony6s1. 30.06.2021. Broz. N2 26. 4 c.

HaykoBa (HayKOBO-T€XHiYHa) MPOAYKILiS: 1puCTpOi
CoriasibHO-€KOHOMIYHA CIIPSIMOBAHICTb: €KOHOMIsl EHEPIOPECYPCIB; 3MEHIIEHHS 3HOCY 06JIa{HAHHS

OxopoHHi gokymeHTH Ha OIIIB:

Bunaxopau, KOpUCHI MOJieJIi, MPOMUCIIOBI 3pa3Ku
1. KombiHOBaHM# CTpyMeHEBO - HimeBuil nanbHUK. YepHoyceHnko O.10., Byroscbkuii JI.C., I'panosceka O.0.,
A6pynin M.3., Cipuii O.A., Mopo3s O.C.: [1ar. Ha KopucHy MmogeJb 117294 Vkpaina: MIIK (2017.01) F23C 1/00,
F23C 1/08 (2006.01). N2 u 2016 13193; 3asas. 23.12.2016; ory6s1. 26.06.2017. Bros1. N2 12. 4 c. 2. CtabinizaTopHO -
HilmoBu razosuii nanpHuK. YepHoyceHko O.1O., Byroscskuii JI.C., I'paHoBcebka O.0., A6nysin M.3., Cipuit O.A.,
Mopos O.C.: [1aT. Ha KopucHy mogenb N2116906 Vkpaina: MITK F23R 3 /18 (2006.01). N2 u 2016 12876; 3asB1.
19.12.16; omy61. 12.06.2017. Bros1.N2 11. 4 c. 3. KombiHOBaHuUi CcTabisizaTOPHO - HIIOBUI ra30BUI NAJbHUK.
Yepnoycenko O.10., byroscekutii JI.C., 'panoBcbka O.0., Mopo3s O.C., llleByenko B.A.: [1aT. Ha KOPUCHY MOZEIb
N2 136553 Ykpaina: MIIK (2019.01) F23C 1/00. N2 u 2019 02022; 3asB:1. 26.02.2019; ony6.1. 27.08.2019. Bros1.N2
16 /2019. 4 c. 4. KombiHoBaHu# ABOHImEBUH ra3oBuil nanpHuk. YepHoycenko O.1O., Byroscbkuii JI.C.,
I'panoBcbka 0.0., Mopos O.C., Crapuyenko O.C. : ITat. Ha kopucHy mozenb N2 136625 Ykpaina: MIIK (2019.01)
F23C1/00, F23C 1/08 (2006.01), F23C 5/00. N2 u 2019 02546; 3ass1. 15.03.2019; ony6:1. 27.08.2019. Bios. N2
16 /2019. 6 c. 5. Crab6inizaropHuii ra3oBuil nanbHUK. YepHoycenko O.10., Byroscekutii JI.C., I'panoBceka O.0.,
Mopos O.C., Crapuenko O.C.: IlaT. Ha kopucHy mozesnb N2 139454 Vkpaina: MITK F23C 1/08 (2006.01). N2 u
2019 05637; 3asBi1. 24.05.2019; ony6:1. 10.01.2020. . Bros1. N2 1. 4 c. 6. CrabinizaTOpHUII NaJIbHUK 3 KyTOBOIO
pospauero rady. Yepnoycenko O.10., byroscskuit JI1.C., I'panosceka O.0., Mopo3 O.C., Crapyenko O.C.: I1aT. Ha
KOpHUCHY Mogenb N2 144712 Ykpaina: MIIK (2020.01) F23D 14 /20 (2006.01), F23C 1/00. N2 u 2020 01011; 3asB71.
17.02.2020; omy61. 26.10.2020. Bros1. N2 20. 4 c.. 7. [Tunorazosuii nanbHukK. YepHoycenko O.10., Byroscbkuit
JI.C., I'panoBcpka O.0., Mopos O.C., Crapyenko O.C.: [1aT. Ha kopucHy mozeinb N2 148074 Ykpaina: MIIK
(2021.01) F23D 17/00, F23D 14 /20 (2006.01). N2 u 2021 01119; 3agsm. 09.03.2021; ony6s1. 30.06.2021. Bros1. N2 26.
4c.

BrnipoBagkeHHs pe3yJIbTaTiB AUCEPTalii: BiposamkeHo

3B's130K 3 HAYKOBUMH TEMaMH.



VI. BizoMocTi mpo HayKOBOT0 KEPiBHUKA /KEePiBHHUKIB (KOHCYJIbTAaHTA)
BaacHe IlpizBume Im's I10o-6aThKOBI:

1. Yepnoycenko Ouibra IOpiiBHa

2. Olga Y. Chernousenko

KBasigikanis: g.t.1., npodecop, 05.05.16

InenTudikarop ORCID ID: 0000-0002-1427-8068

JoparkoBa iHdpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0CO0H: HanjioHanbHu#t TexHiuyHuil yHiBepeuTeT Ykpainu "KuiBchKuit

MOJIITEXHIYHMI IHCTUTYT iMeHi Irops Cikopcekoro”

Kog 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekT Bepecreiicbkuii, 6yg. 37, Kuis, 03056, Ykpaina
dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

VII. BizomocTi npo odiniiHHX ONIOHEHTIB Ta PELeH3€HTiB
OdiuiiiHi OTIOHEHTH
Baacwue IlpizBume Im's Ilo-6aTbKOBI:

1. KocrtikoB AHppiit Onerosuy

2. Andrew O. Kostikov

KBasigikamis: 1. 1. u., npodecop, 05.14.06
Inentudikarop ORCID ID: 0000-0001-6076-1942
JoparkoBa iHdpopmamist:

IloBHe HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0COOM: IHCTUTYT NpO6IEM MAIIMHOGYIyBaHHs iM. A. M. TTizropHoro

HanjonasnpHoi akagemii Hayk YKkpainu

Kopg 3a €IPIIOY: 03534570

Micue3HaxoaKeHHS: ByJ1. [Toxxapcekoro, 6yx. 2/10, Xapkis, XapKiBcbKuil p-H., 61046, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂZ HaujjonanbHa akageMisd HayK YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. ®ianxo Haramnis MuxaiiniBHa

2. Natalya M. Fialko

KBasigikamis: 1. 1. u., npodecop, 01.04.14



InenTudgikarop ORCID ID: 0000-0003-0116-7673

JoparkoBa iHdpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL OCOOM: [HCTUTYT TexHiuHOI Temnodizuku HarionanbHoi akaemii Hayk
Ykpainu

Kopg 3a €IPIIOY: 05417118

Micue3HaxoaKeHHS: ByJ1. Mapii Kansicr, 6yq. 2-a, Kuis, 03057, YkpaiHna

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiiHHS: HaujonasnbHa akaziemis HayK YKpaiHu

Inentudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. lenucosa Anna €BciiBHa

2. Alla Y. Denisova

KBasidikamnis: 1. 1. ., npodecop, 05.14.06

Imentudikarop ORCID ID: 0000-0002-3906-3960

JoparkoBa iHdpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHUYHOI 0COOH: HauioHanbHuii yHiBepcuteT "OechKa moiTexHika"
Kopg 3a €IPIIOY: 43861328

Micue3HaxoaKeHHS: np. llleByenka, 6yz. 1, Ogeca, 65044, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Hixynenkosa TetsiHa BosogumupiBHa

2. Tatyana V. Nikulenkova

KBasigikamis: . t. u., mou,, 05.14.14
InenTudikarop ORCID ID: 0000-0001-5811-9037
JoparkoBa iHdpopmamuist:

IloBHE HaliIMEeHYBaHHS IOPUAMYHOI 0COOHM: HauioHnanbHuii TexHiuHMiA yHiBepcuTeT YKpainu "Kuischkuit

NOJIiTeXHiYHMM iHCTUTYT iMeHi Irops Cikopcekoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekt bepecreiicekuil, 6yg. 37, Kuis, 03056, Ykpaina
dopma B1acHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu



InenTudikarop ROR:

VIII. 3ak1104YHi BiZOMOCTI
BaacHe IlpizBuiie Im's ITo-6aTbKOBI
TOJIOBH pagu

BiacHe IIpizBuie Im'sa I1o-6aTbKOBi
TOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasibHUI 3a HiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisSIIBHOCTI

boBcyHOBCBKUM AHaToOJI [leTpoBrY

BoBcyHOBChKUM AHaTodil [leTpoBrY

Mopos Oner CepriftoBuy

VKpIHTEI

Opuenko TersiHa AHaTosIiBHA



