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IIporpama 3 miAroToBku 00JapOBaHUX Y4YHIB A0 y4acTi y MiKHApOJAHHUX KOHKypcax
HaykoBo-gociinHoro crpsimyBanHs (International Conference of Young Scientists) — K.:
Mana akanemis Hayk Ykpaian, 2019. — 36 c.

Mixnaponna kondepenuis «ICYS» (International Conference of Young Scientists) — mopiununit
3axifl, KU € OCOOJIMBUM BHUJOM IHIWBITyaTbHUX 3MaraHb 3 hi3uxu, mamemamuxu, iHghopmamuxu ma
exonoeii. 19 — 25 kBitas 2019 poxy Kondepentis Binoynerses B M. Kyana-Jlymnyp (Masnaii3ist).

o Iudopmariis npo Mixnapoany koHdepeHiiito oHux mociaianukiB (International Conference of
Young Scientists) 3a nocunannsm http://metal.elte.hu/~icys/

«ICYS—VYkpaina» — mporpaMa MUJIECIPSIMOBAaHOI, KOMIUIEKCHOI MiATOTOBKH YYHIB 10 y4acTi y
Mixnapoaniii koHdpepenmii «ICYS» Tta ¢dopmyBaHHS KOMaHAM BiJ YKpaiHW, BTIJIeHa 3a Y4YacTi
HamionansHoro mentpy «Mana akagemis Hayk Ykpainm» Ta [HcTuTyTy 00mapoBaHOi TUTHHU
HamionaneHoi akangemii memaroriuHux Hayk Ykpainu Ta 3a miarpumku JHY «lHctuTyT MozmepHizanii
3MICTY OCBITHY.

o Iudopmamis npo «ICYS-Ykpaina» 3a nocunanssam http://iod.gov.ua/events.php

OPT AHIBALIIMHUM KOMITET «ICYS—Ykpainan:
04054, m. Kuis, Byn. CiuoBux Crpinbiis, 52-/1, [nctutyt o6gaposanoi qutuaun HAITH Ykpainu,
el anpeca: icys_ua@ukr.net; ten./dakc (044) 481-27-27, ten.(044)-481-27-13.
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XXVI MIZKHAPOJAHA KOH®EPEHIIA MOJIOANX BUEHUX
ICYS-2019
m. KYAJIA-JTAMITYP, MAJTAM3IA
19-25 KBITHA 2019

[MTAHOBHI YHACHUKH
INTERNATIONAL CONFERENCE OF YOUNG SCIENTISTS!

Bu wMaere wuyectp npenacTaBiasATH YKpaiHy Ha
MixuapoaHiii koHpepeHilli, sika 00'eIHye Kpalux IOHUX
JIOCIIITHUKIB B Tay31 MPUPOJHUYNX HAYK, MATEMaTUKH U
1H(OPMATHKHU 3 YChOTO CBITY

Xouy 3a3HauuTH, MmO Mana akajgemis Hayk
VYkpainu, BUXOBaHISIMU siKOoi Bu €, cTBOprO€ BiIOBIJIHI
YMOBU ISl CEpUO3HOI HAyKoBOi poOOTH ¥ Hamae
MO>KJIMBOCTI MPEJCTABIEHHS ii pe3yJbTaTiB Ha PI3HOMY
PiBHI, B TOMY YHCJII i Ha MibKHapogHoMy. Mu po3ymiemo,
0 ydYacTb y MDKHApOJAHMX HAyKOBUX KOHKYypCax
noTpedye  ocoOucTiCHOT  3puiocTi,  (¢axoBoi  Ta
MICUXOJIOTTYHOT TOTOBHOCTI.

Bixe necats pokis icHye «ICYS — YKPAIHA» — chineHuii npoekt Iucturyry
obnapoBanoi autuHu HAIIH VYkpainm ta HarionansHoro nentpy «MAH VYkpainw» 3
BiI0OpY Ta MIATOTOBKH YYaCHUKIB MIKHApOAHOI KoHGepeHiii monogux BYeHuX ICYS.
Pe3ynbTaTi MopivuHOI y4acTi KOMaHAu Y KpaiHu, JOBOJSIThH, IO HAllla KpaiHa Ma€ BUCOKUI
HAyKOBUI Ta BUHAXIJHUIIBKAM TMOTEHIaJ, HAa SKUA MU TOKJIAJA€EMO BEJIMKI Hali,
NOB’s13aH1 3 MAaOYTHIM YKpaiHU HAa IHHOBALIIITHOMY HUIAXY 1 pO3BUTKY.

Mu wmmpo 1iHyemMO Baill 3yCWJUIsl 3 MIATOTOBKM 1 Bipumo, mo Bu Oyzaere
noctoHuMU TipenctaBHuKamMu Ykpainu Ha XXVI MixHapoaHiii KoH(epeHii MoiIoaux
BueHux ICYS-2019, sika BinOynetoes M. Kyama-Jlymmyp (Manaii3is).

baxaro ycmixy!
[Ipesunent manoi akagemii HayK YKpaiHu

C.O. Jlopruii
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INEPEMOXIII HALIIOHAJIBHOI'O ETAITY «ICYS-YKPAIHA»
YYAHUKU XXVI MDKHAPOJHOI KOH®EPEHIIII FOHMX JJOCJIIJIHUKIB

(INTERNATIONAL CONFERENCE OF YOUNG SCIENTISTYS)

Miponeus Aprem
(yuenv komynanvroeo 3axnady Cymcoroi
obnacnoi paou « Cymcvka ob1acha ciMHazis-
iHmepHam 071 MAIAHOBUMUX MA MEOPHO
060aposanux dimeii»)

Jrobmo ~ Oionoriro Ta  MIKPOCKOITIYHI

JociipkeHHs. J[000B 10 HayKM MeHI NPHUBHIIN
0aTbKM, a OCTaTOYHO BU3HAYMBCH 13 3aXOIUICHHSAM
3aliMalOuuchb Yy  Y4YHIBCBKOMY  HayKOBOMY
ToBapucTBi riMHazii. Ille 3 Maneuky s po3ymis, 1110
HIOB’SKY CBO€E JKUTTSA 3 Olonoriero. IlapanensHo 3
UM s 3aiiMaBca Xopeorpadi€ro, TeaTpalbHUM
MHCTEITBOM 1 BOKaJOM. 3aliMaroch pi3p00I0 10
JepeBy. Y JOCKOHAIIIOIO CBOT 3HAHHS 3 aHTIIICHKOT
MOBH.

3 BoceMoro kimacy € uienom MAH Ta
3aiiMarOCh  MIKPOCKOIIIYHUMH  JOCIHIIKEHHIMHU
KOMPO(UTEHUX ACKOMIIIETIB. Haykogi
JOCIUKEHHS BHUKOHYIO Ha 0a3li  Kadenpu
3arajgbHOi O10JIOTII Ta €KOJOorii MPUPOTHUYO-
reorpadiyHoro dakynpTeTy Cym AITY
imeH1 A. C. Makapenka. 3 2017 no 2019 pik €
nepemoxueM III eranmy Beeykpaincbkoi omimrtiaau
3 Otomorii. Y 2019 pori craB mepemoxiiem [Y
eranty Bceykpaincbkoi omimmiagu 3 exosorii (11
micue). Tpu poku mizpsn € nepemoxieM (1 micie)
II eramy BceykpalHCBKOIO KOHKYPCY-3aXUCTY
HAYKOBO-JIOCTITHUITPKUX POOIT y4YHIB — UJICHIB

Mautoi akagemii Hayk Ykpaiau. [[Ba poku MmocIiib
3aiimato 3 mice Ha III erami Bceykpaincpkoro
KOHKYPCY-3aXHCTy HayKOBO-JOCITHUIIBKUX POOIT
yuHiB-wieHiB Maroi akajgemii Hayk Ykpainu.

Pesynbratu HAyKOBOT'O JIOCITIJPKEHHSI
onpwnoaHioBaB Ha | BeeykpaiHchkiii HayKoBii
KOH(EpEHIIT CTYACHTIB Ta MOJOAUX YYCHHX
«TeopernuHi Ta MPUKIIaHI ACTIEKTH JOCIIHKEHb 3
Giosorii, reorpadii Ta ximii» (25 kBiTHs 2017 p.) 1
VII  MixnHapoaHiii  HaykoBiii  KoH(epeHuil
«AKTyanbHI TPOOJIEMH JOCIIIKEHHS JTOBKULID»
(12-14 sxoBTHs 2017 p.). Maro myOmikarii.

Y 2017-2018 HaBuallbHOMY pOILIi  CBOIO
poboty nipeacrasisB Ha Il erami Beeykpaincbkoro
HaykoBo-TexHIYHOro KoHKypcy <«INTEL Eko
VYxpaina 2018» (06-09 nrororo 2018 poxy, HEHIL],
M. KuiB), ne 3aitnas 11l nmpuzoBe micie y kareropii
«biosorisiy, a 'y 2018-2019 HaB4aapbHOMY polli Ha
BOMY K KOHKypci 3aiinsB Il mpuszose micie y
kateropii «bionoris». CraB mpmepom  XXII
binopycbkoi KoH(bepeHTIIii yUHIB
(pecrryOITiKaHCBKOMY KOHKYpC1 pobiT
JOCIIAHUIBKOTO  XapakTepy 3 Oionorii) (23-
25 mororo 2018 p., PecmyOmika  Binmopycs,
M. MiHcbk). Y uepBHi 2018 poky npuitmMaB yyacTb
y GENIUS Olympiad (m. Ocsero, mrar Heto-
Wopk, CIIIA), po6oTa Gyna BiaMiueHa TIOYECHOIO
BIA3HAKOIO.

[ocriitHuit  yyacHMK NpoQUIBHOI  XiMIKO-
010JI0TIYHOI HayKoBOI IIKOMM Manoi akagemii
HayK  YkpaiHu. [IpoHmoB  miArotoBKy Yy
Bceeykpaincpkiii  HaykoBiM IpoUIbHIA  IIKOJI
Y4HIBCBKOI Mosto/ii Masioi akajgemii Hayk YKpaiHu
—  TMOTEHLIMHUX  YYaCHUKIB  MDKHApPOJHHUX
KOHKYPCIB FOHUX JTOCIiTHHKIB.

Snsrocy  crumnenaiatom TosioBu  CyMCBKOi
00J1acHO1 Iep>KaBHOI aIMIHICTpaLtii.

3arajjoM mIaciuMBUM, 1O Mosi poOora
MPUHOCUTH MEHI 337J0BOJICHHSI.

VYcim Oaxaio OTpUMYBaTH HAcoJOAy BiJ
HOBHUX HAayKOBUX BIIKPUTTIB!
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JInTtBunenko IOuist IBaniBHa
(kanouoam bionociunux nayk, doyenm kagheopu
3aeanvHoi 6ionozii ma exonoeii Cymcoko2o
0epoHcasHo20 nedazo2iuHo20 yHieepcumeny
imeni A. C. Makapenxka)

ABrop monan 60 HaykoBHX MyOmiKarmii, y
tomy uucii 4 monorpadii. ¥ 2006 porii ycminHo
3aKiHYMJIa HaBYaHHS B  acCHipaHTypli MpHU
[acturyri  Gotaniku  imeHi M. I'. XononHoro
HAH Vkpainm T1a y 2007 poui 3axuctuia
KaHUIATChKY
«®DitoTpodHi
CiBepcekoro [lomiccs» 3a  cnemiaiabHICTIO

JUCepTallio Ha TEMY:
MIKpOMIILIETH Hosropon-
03.00.21 - wikomorig. @axiBenp y ramysi
MikoJjiorii, OorTaHiku, ekoJiorii. 3alMaeThCs
JOCIIJDKEHHSIM acKOMILETIB YKpaiHu, 30Kpema
NPUPO0-3aNOBITHUX TEPUTOPIN JepkKaBu —
BU3HAHUX OCEPEJKIB PI3HOMAHITHOCTI 610TH, JUIs
SIKHX BHBYEHHS BHJIOBOi PI3HOMAaHITHOCTI BCIX
rpyl  JKMBHUX  OpraHi3MiB €  OJHIEIO 3
NpIOPUTETHUX  3a7ad.  3MIMCHIOE  aKTHUBHE
CHIBPOOITHUIITBO 3  YNpaBJIIHHSAM  OCBITH,
ocBiTHiME  3akimagamu  Cymcbkoi — obGmacri,
IPUPOJO0OXOPOHHUMH OpTaHi3alisIMH.

KepiBHuk 0aratboX HayKOBO-IOCIIIHHX
poOiT mKoIsApiB, cepex skux mnpuzepu IIl-ro
erarty  BceykpalHCBKOTO — KOHKYPCY-3aXHCTy
poOit Manoi akanemii Hayk 3 Oiojo0rii, mpuzepu
[II-ro eramy  BceykpaiHcbkoi — y4HIBCHKOL
oJliMIiagu 3 exoJorii, mpuszepu (3, 2 wmicue

Bceykpaincbkoro HayKOBO-TEXHIYHOTO
koHKypcy «Intel Eco Vkpaina 2018, 2019»).
HaykoBuii KepiBHUK CTYJACHTCHKHX JIOCII[KCHb,
IKI  cTauu

npuszepamu  BceykpaiHChKOro

CTYZIGHTCHKOTO KOHKYpCY HAyKOBHUX pOOiT
(2016 p., 2018 p.).

3a GaraTtopiuHy CYMJIiHHY IpaIflo, BaroMui
BHECOK Yy IIJITOTOBKY BHCOKOKBaJi(hiKOBaHUX
CHEIIaiCTIB, IUNJHY  HAyKOBO-IIEJaroriyHy
TISUTBHICTD Ta 3aTy9CHHS obapoBaHoi
YUYHIBCBKOI MOJIOAI 10 HAaYKOBO-IOCIITHHUIIBKOT
nisiibHOCTI B CyMCBKOMY  TEpPUTOpIaIbBHOMY
BiguieHHI Maoi akaaemii Hayk YKpaiHH
Haropo/pkeHa rpamoramMu Cymchbkoi 00JacHOT
nepkaBHoi aaminicTparii (2010 p., 2017 p.,
2018 p.) Ta moaskor MiHicTepcTBa OCBITH 1
Hayku Ykpainu (2018 p.).
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SUBSTRATE CONFINEMENT AND THE CULTURAL-MORPHOLOGY
FEATURES OF COPROPHILOUS ASCOMYCETES OF THE DESNIANSKO-
STAROGUTSKY NATIONAL NATURE PARK AND ADJACENT TERRITORIES

Artem Mironets
Supervisor: Yulia Lytvynenko
Sumy regional gymnasium-boarding school for talented and creative gifted children, Ukraine,
mironets19@gmail.com

Introduction.

Nowadays, the study of the coprophilous
ascomyecetes is of both theoretical and practical
interests. A lot of species of these fungi are used
as the model objects for the molecular, genetic,
biochemical, and cytological studies (Podospora
anserine, Sordaria fimicola, S. macrospora), as
the producers of a number of the cellulosolytic
enzymes (Chaetomium globosum, Coniochaeta
ligniaria, Poronia  oedipus,  Saccobolus
saccoboloides, Trichoderma aureoviride), and as
the substances with the intense anti-bacterial
(Coniochaeta ellipsoidea, Hypocopra rostrata,
Neurospora intermedia, N. pannonica, Sordaria
alcina, Sporormiella australis, Thielavia
hyrcaniae, Trichoderma pseudokoningii), and
myco-inhibiting (Coniochaeta  saccardoi,
C. ellipsoidea, Sporormiella australis,
S. minimoides, Stilbella fimaria) properties
(Farougq et al., 2012; Hayhoe, 2016; Scheckhuber
& Osiewacz, 2008).

In many countries, a lot of species of the
high-productive coprophilous ascomycetes are
identified, described, and recommended for
implementation to the  biotechnological
production. One of the first and important stages
of the research is the maintenance of cultures in
the agar-medium with the exploration of the
physiological features, the growth rate, and the
morphology.

The scientific novelty.

For the first time, the information about the
species composition of the coprophilous
ascomycetes of the Desniansko-Starogutsky
National Nature Park, which includes 43 species
of 17 genera, is presented. During the research
period, five new for Ukraine species of the fungi
were identified: Cercophora cf. silvatica N.
Lundg., Coniochaeta leucoplaca (Sacc.) Cain.,
Hypocopra parvula Griffiths, Spororniella
octomera (Auersw.) S.I. Ahmed et Cain in
Kobayasi, Trichodelitschia munkii N. Lundg.
(Fig. 1). 12 identified species are rare for

Ukraine, 36 species are firstly found on the
territory of the park. First, in Ukraine, the strains
of two species of coprophilous fungi, P. setosa
(Pset03) and S. fimicola (Sfim03), were got as
pure cultures. For the first time, the morphology
of the mycelial colonies of the above-noted
species in the culture was described and the
peculiarities of their growth on solid agar-
medium were specified.
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Fig. 1. New for Ukraine species of the
coprophilous ascomycetes: a — Coniochaeta
leucoplaca (Sacc.) Cain., b — Spororniella
octomera (Auersw.) S.I. Ahmed et Cain in
Kobayasi, ¢ — Trichodelitschia munkii N.
Lundg., d, e — Hypocopra parvula Griffiths, f, g
— Cercophora cf. silvatica N. Lundg. Scale bars:
a,d, e, f,g=10 um; b =50 um; ¢ =20 pm.

Research results.

According to the results of the research, on
the territory of the Desniansko-Starogutsky
National Nature Park, 43 species of the
coprophilous ascomycetes were registered. They
belong to 17 genera, 12 families, 6 orders, and 4
classes:  Sordariomycetes (11  species),
Dothideomycetes (8), Pezizomycetes (7) and
Leotiomycetes (1).

On the research territory, the coprophilous
ascomycetes mainly colonize the excrements of
the wild herbivores (Fig. 2): roe (29 species) and
hare (9). On the excrements of the domestic
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herbivores (cattle, goat, and sheep), 5 species
were registered on each. The smallest number of
species was found on the elk dung (3), the horse
ones (2), and the rabbit ones (1). The
discomycetes often colonize the domestic
herbivores excrements; the pyrenomycetes settle
on the dung of the wild and domestic animals
with the same frequency.

12
10 10
10 m9m

8

44
3 3

MWhadidw o

roe hare cow goat sheep elk rabbit horse

@ loculoascomycetes @ pyrenomycetes O discomycetes

Fig. 2. Quantitative  distribution  of
coprophilous ascomycetes on substrates

In the most chambers, the fruit bodies of
coprophilous ascomycetes form the most
actively at 9-27 days (Fig. 3). The
loculoascomycetes appear on the excrements
first. They intensely fructify throughout the
whole  incubation  period. The active
development of the discomycetes starts on the
first half of the incubation period, the
pyrenomycetes develop on the second half. To
the group of fungi with a long period of fruiting,
11 species belong. The group of ephemeral
species consists of 32 species.

O R N Wk UV N

number of species

0 3 6 9 12 15 18 21 24 27 30 33 36 39
incubation day

loculoascomycetes pyrenomycetes discomycetes

Fig. 3. The time of occurrence and the
number of species of ascomycetes on the roe
deer dung in the moist chambers

The pure cultures of the two strains of
coprophilous ascomycetes P. setosa (Pset03) and
S. fimicola (Sfim03) were obtained. The cultural-
morphological features of these strains were
explored. As a culture, the strain Sfim03 shows
greater variability by the types of mycelial
colonies. The Pset03 strain has the same type of
colonies on all tested media. It was determined
that in the radial speed of growth the studied
strains belong to fast-growing (Sfim03) and
medium-growing (Pset03) cultures. On that
indicator, these strains match some known and
studied  species of  ascomycetes and
basidiomycetes in the culture.

According to the results of the experiments,
the needs of the selected strains and the
influence of the Nitrogen sources on the growth
rate of the mycelia were qualified. Both strains
absorb the inorganic Nitrogen better in
comparison with the organic one. The greatest
biomass volume of the Pset03 strain was
obtained with the ammonium nitrate in the
nutrient medium. The weakest growth was
observed while utilizing carbamide. The Sfim03
strain has a wide range of the Nitrogen
assimilation: it grew well on the media with all
the studied Nitrogen sources. To produce
biomass of this strain, the ammonium sulfate
could be used, instead of the more expensive
peptone and carbamide.

As the explored cultural-morphology rates
testify, the studied strains could be rewarding in
biotechnological production.

Referents.

1. Faroug A. A., Abdullah D. K., Foo F.,
Abdullah N. Isolation and Characterization of
Coprophilous Cellulolytic Fungi from Asian
Elephant (Elephas maximus) Dung // J. Biology,
Agriculture and Healthcare. — 2012. — Vol. 2
Ne7. —P. 44-51.
2. Hayhoe E. Coprophilous Fungi from
Koala Faeces: A Novel Source of Antimicrobial
Compounds. — Swinburne: Swinburne University
of Technology, 2016. — 186 p.

3. Scheckhuber C. Q., Osiewacz H.
D. Podospora anserina: a model organism to
study mechanisms of healthy ageing // Mol.
Genet. Genomics. — 2008. — VVol. 280
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JlonmymaHncbkui JIMuTpo
(vuenw 11 knacy Jliyeio Ne 8
JIvgiscokoi micvkoi paou)

MoiMi HaHOIIBIIMMH  3aXOIVIEHHSIMH €
NporpaMyBaHHs, MaTeMAaTHKa, CJIEKTPOHIKa Ta
BHBYEHHs 1HO3eMHHMX MOB. IlocTiiiHO 3aiiMarocs
CaMOOCBITOIO, BHUBYAIO HOBI MOBH
porpamyBaHHS,
3aCTOCOBYBATH 3J00yTi 3HaHHS. 3BHYANHO, IO

HaMararocs IPAKTUYHO
He 3a0yBaro Mpo CIOPT, aJKE pyX — 1€ KHUTTH,
3aliMarocsl IUIaBaHHSAM, Tpal0 y KOMaHIHI irpH,
PETYJIIPHO TPEHYIOCH.

[opoky Oepy yudacTb y BCEYKpaiHChKHX
ojimMmiazax Ta KOHKypcax, 3700yBaB IpH30BI
Mmicus Ha IIl-ix eramax y4YHIBCHKHUX OJIMIIiaf 3
MaTeMaTukd,  1HQOpMaTUKu  Ta  (I3HUKH.
Munynoro poky cras npuszepom BeeykpalHCbKO1
YUHIBCBHKOI OJIMIIaaAu 3 HIMEIbKOI MOBH, OpaB
ydyacTb Yy KOHKypci «MaiibytHe VYkpaiHuy,
3100yB aumiaoM III crymens wHa III erami
BceykpalHCBKOTO KOHKYPCY-3aXHUCTy HayKOBO-
JOCTITHUIBKUX ~POOIT  y4HiB-wieHiB Maioi
akazeMii HayK YKpaiHU y CEKILifSX MaTeMaTUKU
ta iHpopmaTuku. Y 2018 pomi Takox 3100yB 2-
re Mmicue Ha KoHKypcl «Intel-Texno Yxkpainay,
3maB ek3ameH DSD Il Ha piBeHb BONOHIHHS
HIMEIIbKOI0 MOBOIO Ha piBeHb Cl.

3apa3z 3aiiMarocsi OJHOYACHO JEKiTbKOMa
npoekraMu. Mosl TOJI0OBHA MeTa — JONOMOITH
IHIIMM JIIOASIM Ta TIOJIETIIUTH IXHE XHUTTA 3a

JIOIIOMOTI' OO Cy4acCHUX TEXHOJIOTH. B
MaiOyTHROMY IIJIaHYI0 He 3YNHHIATHCA Ha
JOCATHYTOMY, BJIIOCKOHAJIIOBATH TPOCKTH Ta
pO3BUBATH HOBI 1J1€i.

Most pobora HA3UBAETHCS
«MynbTH(YHKITIOHATHHUN NPUCTPIN I ¢
ue3psiunx HelpyEyes». S cmomiBarocs, mo Iieit

nopuiaaa 3MOXKE JO0IMOMOITH 0araTboM JIIOO4AM 3

00OMEXKEHNMHU MO>KJIMBOCTSIMH. 3apa3
Bi1I0yBa€ThCS IIOCTiiHE TTOKpaIIeHHS
¢yHKLIiOHAy — mpWiaay,  WOro  3arajibHe

BIOCKOHAJIEHHSI K 3 TEXHIYHOI, Tak 1 3
nporpamHoi yactuau. 3 gonomoror HelpyEyes
JIOM 3 TIOPYIICHHSIMHU 30pY 3MOXYTh BU3HAYATH
KOJILOPH, PIBEHb OCBITJICHOCTI, @ TAKOXK BIJICTaHb
JI0 TICPEIIKO/I.

[MapanenbHO 3 PO3POOKOID MPHUCTPOIO 5
npairoro Hag yar-6otom NewsKit y Telegram.
Ile € nmepcoHanbHUN ACHCTEHT, SIKUM HAJCHIIAE
KOPHCTYBady MEPCOHATI30BaHy A00IpKYy HOBHH 3
oOpaHHMX caWTiB y 3py4HUi dac. 3apa3 0oToM
KopuctyeTbes Maibke 700 ocif, ane GpyHKIIOHAT
00Ta TOCTIHHO CTae€ KpamMM 1 KUIBKICTh
KOPHUCTYBaYiB 301IbIIYETHCA.

Jlsxkyro  BCIM  XTO  JIONOMAara€  MeHi,
niATpuMye Ta Haauxae. Hacammepen BAsuHuit
06aTpkaM, K1 3aBXIM € MOpYyY, Ta MOil cim’i.
JISIKYt0 BUMTEIISIM, SIKi HABYHMIIM MEHE YChOTO, 110
3HAIO, Ta JPYy3sAM, SKI HIKOJM HE TiJIBEIYTh.
Oco0nMBO JIIKYI0 BCbOMY KOJIEKTMBY Maioi
Axkanemii Hayk, ska 3pobunma Moi Mpii
peanbHICTIO.
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MeabHu4uH AHApii BosoaumupoBuyd
(kaHouoam mexHiuHux HayK, OoyeHm Kagpeopu
meopii onmumanbrux npoyecie JIb6iecoko2o
HAYIOHAIbHO20 YHIGepCumemy
imeni leana @pamnka)

HaBuaBcs Ha (akynpreTi NpUKIAIHOI
MareMaTHKd Ta iH(opmaTuku JIBBIBCHKOTO
HAIlOHAIFHOTO  yHiBepcuTeTy imeHi I[BaHa
«coljianabHa

3aXUCTUB

@paHka 3a  CHELIAJIbHICTIO
iHpopmatuka»y. Y 2009  p.
JUCEePTAITiIO.

3 2006 p. mo nmaHuil yac Kepye poOOTOrO
ryprka «OCHOBM HAyKOBUX JIOCHIDKEHb 3
inpopmarukm» K3 JIOP «JIpBiBchbKa oOsiacHa
Mana akajemiss HayK Y4YHIBCBKOI MOJIOAI». 3a
JOCSATHEHHS Y IMiJITOTOBIII 001apOBaHOI MOJOI,
y 2010 p. maropomxenuii [louecHor rpamMoTorO
MiHICTEpCTBa OCBITM 1 Hayku YKpaiHu «3a
bacamopiuny cymuaiHMy —npaylo, ocodoucmuil
BHECOK ) PO36UMOK oceimu i nayku Yxpainu ma
8Ux08anHs 0060aposanoi monodi», a 'y 2014 p.
orpumaB [lomsiky MiHicTepcTBa OCBITH 1 HAyKH
Vkpaiam 1 HamionansHoro teHTpy «Mana
akazeMist Hayk YkpaiHu» — «3a cmeopeHHs

AKICHOI niam@opmu 0151 BUXOBAHHS MAUOYMHBLOT

iHmenexmyanvHoi eaimu Ykpainuy.

ABTOp moHag 60 HayKOBHX Ta HABYAJIBHO-
METOJUYHHX TIPAllb.

3a mepion pobotu B Mamiii akagemii Hayk
KepyBaB  MATOTOBKOIO  POOIT  y4HIB [0

BceykpaiHChKOr0 KOHKYPCY-3aXHCTy HayKOBO-
JNOCTIAHULIBKUX poOIT, K1 3400yBaau HpPU30B1
Mmicuss B Kuesi. Tak 3a mepiog 3 2007 p. mo
2018 p. Yuni 27 pa3iB mociganu Mpu30Bi Micls
(4 — mepuie, 9 — npyre, 14 — tpere). Takox y
2018 poui Ilerpummn Codist nocina Il1-e mice
Ha MikHapoaHiii ojimmiangi reniiB  “Genius

Olympiad”. 3aBasku  crilikoMy OakaHHIO
Mi3HABaTH HOBE Ta XOPOIIOMY BOJIOAIHHIO
AHTIIIICHKOIO, Tmicast nepemMoru Ha

Mixnapoaaomy koHkypci, Codist Opana ydacTb
y MikHaponHux BuctaBkax: Milset AMLAT
Expo Science Latin America 2018, Milset ESE
Expo Science Europe 2018, Milset Expo Science
Asia 2018, a Takoxx Ha MiKHAPOIHOMY
KOHKYpPCl TNpEJACTaBICHHS HAyKOBUX pOOIT
INSPO Turkey 2018.
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MULTIFUNCTIONAL DEVICE FOR THE VISUALLY IMPAIRED

«HELPYEYES»
Lopushanskyy Dmytro, School 8, Lviv/Ukraine
Supervisor: Melnychyn Andriy
dmytrolopushanskyy@gmail.com

1. Introduction

According to WHO, there are - 39 million blind
people and more than 200 million people with visual
impairment around the world. That is why helping
the visually impaired in solving their problems is
particularly relevant today.

In the course of our investigation, the difficulties
commonly encountered by the visually impaired were
researched, notably, inability to distinguish between
colours and determine the level of illumination and
the distance to the objects. The purpose of
«HelpyEyes» is to help them overcome these
problems. (see Figure 1)

o[ e

People with low vision

(~500 million)

Fig. 1. The target audience of the device

2. Approach
2.1. Stages of the development

The first stage of the research involved holding a
conversation with the blind at the meeting of the club
for the parents of visually impaired children «Komu
vpered?». Valuable information on ideas and their
implementation was received. At the next stage the
focus was on searching for analogues of this device
and estimating their cost.

Having a clear understanding of the problems and
the awareness of both advantages and disadvantages
of the existing analogues, we proceeded with
designing and developing the device. According to
the spheres of concern, the work was divided into
two parts. The first part involved the production of a

prototype device, which has three implemented
functions (definition of colors, level of illumination,
distances to obstacles). The aim of the second part
was the improvement of the functionality by testing it
in daily life and creating the final version of the
device. Currently, the first stage of the project has
been completed, whereas the second one is still under
development.

2.2. Technical implementation tools

Main component of the device is the
microprocessor Arduino Nano, which is programmed
using Arduino C. It is connected to the following
sensors:  color sensor, ultrasonic sensor and
photoresistor. The speaker is used to voice the data
received from device sensors. These elements are
connected using jumpers which are connected to the
breadboard. Power comes through 9V battery (see
Figure 2.1).

® ©) ®

9V Battery

- A2

Microprocessor
Arduino Nano

Color sensor
TCS230

Ultrasonic distance Illumination
sensor HC-SR04 sensor
(photoresistor)

®

Speaker 1W

MicroSD Module MicroSD card Audio Amlifier

(128Mb) PAMS8403 2x3W

Fig. 2.1 . Main device components
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2.3. Development of the prototype

The prototype of the device is made in the form of a
pocket flashlight. The front is a color sensor, and
from behind there is a speaker. The case also has
special openings for the ultrasonic sensor and for the
possibility of rapid change of the MicroSD card. The
case itself is plastic and transparent, quite durable. It
was also possible to repair the device. It can be fairly
easy to disassemble and replace any elements without
damaging other parts (see Fig. 2.2).

Fig. 2.2 . The prototype of the device

2.4. Summary of research of analogues

The obtained results of analogue search are
presented in Table 2.3.

Comparison table

Bosch

HelpyEyes "Rainbow-02" -
Professional GLM
Color + (main colors) + (main colors)
determination
Determination of +
illumination level
Distance +(max—3 + (max- 40m)
determination meters)
Result sounding + +
Price 308 100% 1208

(US dollars)

Table. 2.3 . Comparison with analogues

3. Result

Through various research methods such as
observation, experimentation, comparison, analysis
and synthesis, a device was developed and designed
to provide vision-impaired people with the ability to

determine colors, levels of illumination and distances
to obstacles.

4. Conclusions

The practical significance of the project and its
relevance were confirmed, analogies were found and
some of their features were described.

As a result of this work, a prototype of the device
based on previous studies was developed, which
meets the above requirements for stage one of the
development.

5. References

1. Simple Arduino Audio Player and Amplifier with
LM386 [Electronic resource] - Access mode: URL.
https://circuitdigest.com/microcontroller-
projects/arduino-audio-music-player

2. Products for the blind. [Electronic resource] -
Access mode: URL.
http://www.trosti.com.ua/ua/dlyaslepih.html

3. Overview of Arduino Microcontroller with
Working Principle and Design [Electronic resource]
— Access mode: URL.
https://www.elprocus.com/arduino-basics-and-design
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https://www.elprocus.com/arduino-basics-and-design
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Pynuk €Breniss AHacracis

(vuenuys 10 knacy Kueso-Ileuepcwvrozo niyero
Nel71 «Jlioepy,
unen Kuiscokoi manoi akademii nayx)

3axOIII0I0Ch MaTEMAaTHKOIO,

YKOHTJTIOBAaHHSIM, MaJTFOBAHHSIM. [Tpuzep
palloHHUX 1 MICBKUX OJIIMITIaJ] 3 MAaTEMATHKHU Ta
1H(OPMATHUKH.

YerBepTuil pik JOCHIIKYIO BIACTUBOCTI
JIBOKYTHHMKIB 3 KpPHUBOJIIHINHUMHM CTOPOHaMH.
Jlis  Toro, 100 yABHTH  JACSIKI  BUIU
KPUBOJIHIHHUX JIBOKYTHHKIB, JIOCTaTHBO
NOTUBUTHCS Ha (QOpMy OKa, Ha HETOBHUI
Micsmb abo Ha mepepi3 JiH3u. Taki ABOKYTHHUKH
BUKOPUCTOBYIOTh y SIKOCTI TpodisiB Kpuia
JIETKOMOTOPHHMX JIITaKiB.

Ha ppyromy (Mickkomy) eTtami KOHKYpCY
MAH s 3n100yna tpete Micue y 2017 p. Ta nepuii
micre y 2018 p. ta 2019 p. [Tpuzep (I micie)
koHKypcy «luren Texno Vkpaina 2017-2018»
(3@  nmomoBime  «BmmcaHi  KpUBOMiHIHHI
BiCiMKOTIO/T10H1 JIBOKYTHUKH), npu3ep
koHKypcy «Polyteco Vkpainma 2018-2019».
Honosina cBoi pesynabtath Ha XV Ta XVI
MDKHapOAHUX HAyKOBO-TIPAKTUYHHUX
KOH(epeHIIisx acmipaHTiB  Ta

MOJIOAUX BYCHUX «I1leBueHKIBCHKA BCCHaA», SIK1

CTYJCHTIB,

npoxomunu 'y KuiBChKOMY — HaIliOHaJIBHOMY
yHiBepcuteTi iMeH1 Tapaca IlleBuenka. Mato nBi
myomikamii 'y Marepianax Uux KOH(EpeHITin.

bpana ywacth 31 CTEHIOBOIO JOMOBIIAI0 Yy
BHUCTaBLI po3po0ok yuHiB-wieHiB MAH vy
paMKax  MDKIHCTHTYHIMHOTO  MIKHApPOJHOTO
OCBITHBO-BUCTaBKOBOI'O  MPOEKTY: «ViS-a-Vis:
VYkpaina — @panmis: 800 pokiB micinst AHHU

KuiBcbkoi» (27 TpaBHS 2017 p.),
y XII Beeykpaincbkomy — (ectuBanmi — Haykw,
MIPUCBSIYCHOMY 100-piguto HamionansHoi

akanemii Hayk Ykpaiuu (16 tpaBus 2018 poky,
3a mpucytHocTi mocna ®paniii), y ¢ecruBaii
ineit Kyiv Mini Maker Faire (8-9 Bepecust 2018
p.), y @opymi ykpaiHChKOI HAyKOBOI Jiacriopu
20-22 xoBTHs 2018 poky.

B cBoiii HayKOBO-HOCHITHHUIBKIH poOOTI
pO3IIISIAl0  HOBI  TEOMETPUYHI 00 €KTH —
KPUBOJIHIMHI JBOKYTHUKH, CTOPOHAMH SIKUX €
IYTH KiJl, Ta JOCIIHKYI0O MOXKIIMBICTh OMUCAHHS
JBOIIApaMETPUYHHUX (piBHOOEApEHUX Ta
NPSIMOKYTHUX) TPUKYTHUKIB 3 NMPSMOJIIHIHHUMU
CTOPOHaMU KPUBOJIHITHIX
CepromnoaiOHNX JBOKYTHUKIB YMOBHO BEJIHKOi

HaBKOJIO

TOBIIMHM 3  MaKCHUMaJbHHM  3HAYEHHSIM
MOKa3HUKA BIMCAHHA. Y pOOOTI s 3aIIPOBaIKYIO
HOBI MaTeMaTH4HI MOHATTS, (QOPMYIIOI0 Ta
JIOBOJIKY Psii TBEPAXKEHb, IPOBOKY YHCEIbHUMN
eKCIEpUMEHT MI0JI0 PO3TAllyBaHHS BEpIIMH
piBHOOEIPEHUX  TPUKYTHHUKIB  MIHIMaIbHOI

TUTOIII, PO3TAIIOBaHUX Ha oBami Jlekapra.
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€dimoBa Tersina JleonigiBHa
(kanouoam ¢izuxo-mamemamuyHux Hayx,
cmapuwiuil HayKo8utll cniepoOImMHUK,
KepIGHUK CeKYii MamemMamuyHo20 MOOen0BAHHS.
Kuiscovkoi manoi akademii nayx)

Hapuanacs y MOCKOBCBKOMY JIepKaBHOMY
YHIBEpPCHTETI] im. M. JlomoHOCOBa, y

Kuiscpkomy JIEp’KaBHOMY YHIBEPCHTET1
iMm. T. [lleBuenka. CriemianpHICTh — MPHUKIIATHA
matemaruka. Y 1987  pomi  3axmcrhia
JMcepTalLilo Ha 3100yTTs CTENeHs KaHaujaara
¢bi13uKO-MaTEeMaTHUHUX HAyK 3a CHElialbHICTIO
«MexaHika TBepAOTro JepOpMIBHOrO Tiia». 3
2004 mo 2018 pik mpaimroBajia CTapLIMM
HayKOBHUM CHIBPOOITHUKOM BIJALTY
00YMCIIIOBAIBHUX METOMIB [HCTUTYTY MeXaHIKU
HAH VYkpaiau. Mae 6inpiie Hixk 50 HaykoBUX
nyOmikamii, cepea HUX oaHa MoHorpadis ta 40
craTei.

[Ipamroe BumTeneM MaTeMAaTUKU TiMHAa3ii
Ne 283 m. Kuesa.

Bene 3aHATTS y cekuii MaTeMaTHYHOTO
MojemoBanHa KuiBchkoi mManoi akazemii Hayk.
HayxoBwuil kepiBHUK Oiibiie HIK 50 yUHIBCBKUX
HayKOBO-IOCTTHUIILKAX POOIT.

HaykoBy poGoTy 3 00mapoBaHUMHU TITHMH
Belle y 0araThOX HAaINpsIMKax: 1€ 1 BHBYCHHS
BJIACTUBOCTEl HOBHMX MaTeMaTHYHUX OO €KTIB
(reomeTpuyHux  ¢Giryp Ta T,  HOBHX
y3arajibHEHUX (QYHKIIH, TOIIO); MaTeMaTHYHE
MOJICJIIOBaHHS Y MaTepiajlO3HAaBCTBI, MEXaHill,
ekosorii. JlocmigHuiibka poboTa mepembavae

BUBYCHHS  HOBUX  PO3JAUIIB  MaTE€MaTHKH,

BUKOPHUCTAHHS MPOTrpaMyBaHHs Uil OTPUMAaHHS
pe3yibTaTiB, 3aCTOCYBaHHS TIpadiyHUX 3ac00iB
JUI ONpAIIOBaHHS ¥ YHAOYHEHHS Pe3yJbTaTiB
JOCIIJIKEHb, Y ACIKUX BUMAJKaX 3aCTOCYBaHHS
imKeHepii, mo ¢akTuaHo € cydacHoro STEM —
OCBITOIO.

Y4HI KOXXHOTO POKY OTPUMYIOTH MPH30BI
Micisl Ha apyromy, a y 2013 porti — y TpeTbomMy
etami BceykpalHCbKOTO KOHKYpCY HayKOBO-
JOCITITHALIBKUX poOiT Masoi akajgemii HayK.

32012 poxy yuHi, SIKi HABUAIOTHCS Yy CEKIIii,
OepyThb y4acTh y HaI[lOHAILHOMY  €Talli
MikHapoHoro koHkypey Intel ISEF — konkypci
«Intel — rexno Ykpaina» (y 2018 poi «Politeco
VYkpainay), skuit npoBoautbes B HTYY «KIIl»
iMm. Cikopcbkoro. Te3um  nmomoBimed  y4HIB
OomyONIiKOBaHO y  Marepiajax  KOHKYpCY.
HeoOxigHiCTh TOHOBIIATA AHTIIACHKOIO MOBOIO
CTUMYJIIO€ YYHIB O BUBYECHHS 1HO3E€MHOI MOBH
Ta BHKJIMKA€E 3alliKaBJICHICTh YWUTATH aHTJIIIH-
CBKOIO CIIEI[iaIi30BaHy JIiTepaTypy.

VY 2017 Ta 2019 pp. yuHi B3sIHM y4acTb y
XV ta XVI MixHapOIHIN HayKOBO-TIPAKTHYHIH
KOH(epeHIIil CTYIeHTiB, acIlipaHTiB Ta MOJIOIUX
BueHMX  «llleBueHKiBChKa  BecHa»,  SIKY
IPOBOAUTH Kuiscekui HallOHAJILHUI
yHiBepcuteT iMeHi Tapaca [lleBuenka.

[Migomiuni €dimonoi T. JI. OepyTh yuyacTh y
HayKOBHX 3axojlax Mij erigoro Mamoi akamemii
Hayk. Y TpaBHi 2018 poky npuiimManu ydacTb B
X1l BceeykpaincbkoMy — ¢decTuBail  HaykH,
npucaueHomy  100-piyuto  HamionanbHOT
akazeMii Hayk YKpaiHu, 3a MPUCYTHOCTI HOcCia
@panuii. ¥ BepecHi 2018 p. — y spmapky inei
Kyiv Mini Maker faire. 20-22 >oBtast 2018
poky — y @opyMi YKpaiHCbKOi HayKOBOI
miacriopu y OyIMHKY BUCHUX.
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TWO-PARAMETER TRIANGLES CIRCUMSCRIBED AROUND

CURVILINEAR SICKLE-SIMILAR POLYGON WITH TWO ANGLES

Rudyk Evheniya Anastasia
Supervisor Efimova Tetyana
Lyceum Nel71 “Leader” 10 grade, Kyiv Small Academy of Sciences, Kyiv, Ukraine

1 Introduction

The polygons are widely used as sections of
structural elements in various branches of
engineering and  construction.  Although
polygons of various types have been explored for
thousands of years, it should be noted that
curvilinear polygons have been studied a little
[1-3]. Among the most famous curvilinear
polygons are  Archimedes arbelos and
Hippocrates sickles. The purpose of this article is
to study the possibility of circumscribing two-
parameter triangles with straight sides around
curvilinear sickle-similar polygons with two
angles of conventionally large thickness with the
maximum value of the insertion index.

2 Results
We have introduced the necessary definitions.
Definition 1. A polygon with two angles,

formed by the arcs of two intersecting circles, is

called sickle-similar if one of the polygon
forming arcs lies within another circle, and the
second arc lies outside of another circle.

I

Fig.1. A sickle-similar double-sided polygon.

The input parameters of the sickle-similar
double-sided polygon with equal radii of the
forming circles are the radius R of the forming
circles and the distance between their centers 2a.

Curvilinear polygons with two angles may be
classified according to the radii of the forming
circles: with equal radii and with different radii.

Definition 2. Sickle-similar polygon with two
angles at 2R > 2a > R > 0 is called polygon with
two angles of conditionally large thickness.

Definition 3. The index of the circumscribing
of a curvilinear polygon with two angles in a

triangle with straight sides is the number of
points of contact of the sides of the double-sided
polygon to the sides of the triangle.

Firstly, —an isosceles triangular  was
considered, whose sides touch one of the sides of
curvilinear sickle-shaped polygon with two
angles. The configuration parameters were
defined that determine the position of the vertex
of the triangle: m is the distance from the center
of one of the forming circles for the vertex of
triangle, and the angle ¢, which is formed by the

height to the base of the equilateral triangle and
the axis of symmetry of the sickle-similar

polygon.

Fig.2. Isosceles triangles, which sides touch one of
the sides of curvilinear 2-angled sickle-shaped

Fig.3. Isosceles triangles circumscribed around
curvilinear 2-angled sickle-similar polygon.

In the work such theorems are formulated and
proved.

Theorem 1. For a given sickle-similar
polygon with two angles, when the position of
the vertex is fixed, an isosceles triangle is
defined in a unique way.

Theorem 2. An isosceles triangle with height
h can be circumscribed around a given sickle-
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similar polygon with two angles if the condition
for the angle « at the vertex is
RZ

R?—2a*+Rh

Theorem 3. For a fixed value of ¢, the area
of the isosceles triangle circumscribed around a
given sickle-similar polygon with two angles
takes the smallest value when

sina >

m= %(ZaCOS(D— R)+

+%\/R'(4a2 COSZ(p—4RaCOS¢)+9R2).'

Theorem 4. When the angle ¢ varies within

0 <¢ < arccos (a/R), the vertices of the isosceles

triangles of the smallest area circumscribed

around a given sickle-similar polygon with two
angles, are located on the Cartesian oval
m? +m(R —2acos ¢)-2R* =0,

which basic Pascal’s limacon have a nodal

point.

20 — Pascal's limacon

—— Cartesian oval
\ 30 — Auxiliary circles

R=4 R=4
Fig.4. Cartesian oval (green color) while
0 <¢ <arccos (a/R).
Theorem 5. When the angle ¢ varies within
— arccos (a/R) < ¢ < m the vertices of the
isosceles triangles of the smallest area
circumscribed around a given sickle-similar
polygon with two angles, are located on the
Cartesian oval
m? + m(R +2acos p)—2R* =0.
— Pascal's limacon

—— Cartesian oval
\‘ — Auxiliary circles

R=4
Fig.5. Cartesian oval (green color) while
—arccos (a/R) < p <m.
Similarly, we have considered an isosceles
triangle, the lateral side and basis of which touch
on one side of the sickle-shaped polygon,

Fig.6. Isosceles triangles, the lateral side
and the basis of which touch one of the sides of
curvilinear 2-angled sickle-shaped polygon.

and rectangular triangle, cathetuses of which
touch to one side of the of the sickle-shaped
polygon with two angles was considered.

Fig.7. Rectangular triangles circumscribed around
the 2-angled sickle-shaped polygon,

3 Conclusion

The result of the work is the studying of two-
parameter (equilateral and rectangular) triangles
with straight sides, circumscribed around the
curvilinear polygon with two angles of
conditionally large thickness with a maximum
value of the index of circumscribing to be equal
to three. The configuration parameters have been
entered, due to which the problem of
constructing a two-parameter triangle is defined
uniquely. Some theorems are formulated and
proved. A numerical experiment was conducted.
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I'onroBanbka SIHa
(vuenuys Yepniseyvrkoeo micoko2o niyeio
Ne | mamemamuyno2co ma eKOHOMIYHO20
npoghinie Yepniseyvkoi micbkoi paou)

3 MOJIOAIINX KJIACiB 3aXOINIIOCh

MAaTEMAaTHKOIO. v YETBEPTOMY KJ1aci
poO3B's3yBajla  CHUCTEMH JIHIHHUX  DPIBHSHBb
MaTpuuHuUM MeTojoM Kpamepa. 3alinsia nepiie
MiCIIe Ha MICBKIiH OJIIMITia/li 3 MaTeMaTUKHU CEPe.l
Mostommux kiaciB. Ili3Hime 3arikaBuinm (izuka
Ta iHpopmatuka. 3 7-ro Kiacy Oepy ydacTb y
PI3HMX oOJiMIiazax 3 MaTeMaTHKW, (I3UKH Ta
iHdopmatuku. HeonHopas3oBo 3aiimana mpu3oBi
Mmicuss 3 1ux mnpeameriB Ha |l erami 1ux
ommmiag. Ilporo poky Bmepmie crpoOyBaiia
BJIaCHI CHWJIM B JIIHTBICTUII ¥ 3aliHsba TepIie
MICII€ B CTapIIiii 7131 Ha O0TACHUX 3MaraHHsX.
[ngx 10 HAYKOBUX MJOCHIKEHb TiJ
KEepPIBHUILITBOM MOTO  YIIOOJIEHOTO BYHUTENs
[Mayns ®pannosuya [meHiuky 6yB HACTYIHUM.
Ha ypokax ¢i3uku npu BUBYEHHI TapMOHIUHUX
KOJIMBaHh MAaTEMaTUIHOTO Ta MPYKUHHOTO
MasTHUKIB ~ MEHE  3allikaBWio, SK  Oyje
KOJIMBATHCS T1OpUIHA CHCTEMa: MaTeMaTHYHUN
MasgTHUK Ha CIACTUYHIM HHTII. YYHUTEIb
3aMmpoTnoOHyBaB MEHI camiit BHKOHATH
nocmimkeHHs. CTBOpEHHS MasgTHUKA HE 3aiHSIIO
Oarato uyacy, ame pe3yabTaT MEHE He
3aJ0BOJIbHUB, OCKIIbKM KOJIMBAHHS IIBHIKO
3aTyxanu. BuHukio me Outbllie 3amuTaHb, e 1
CTUMYJIIOBAJIO TEOPETUYHI JOCHIHKeHHSI. Y

pamkax  MexaHiku Jlarpamxa ~— oTpumana
pIBHSHHS pyXy, aje po3B's3aTd Horo B
AQHATITUYHOMY BUTJISAI MEHI HE BIAJIIOCS HAaBITh
HiCNA pI3HUX CIPOIIEHh Ta HaOMMXKeHb. Sk
BUSIBUWIOCS aHAJIITHYHI PO3B'A3KM i€l 3a7a4i Ha
naHuid  yac HeBimomi. Ha pmomomory wmeHi
NpUMAILIO  KOMI'FOTEpPHE  MOJCNIIOBAaHHA Y
cuctemi Wolfram Mathematica. ¥ pesynbrari
JOCITIJDKEHb OYJI0 BCTAHOBJIEHO 0arato I[iKaBUX
0c0o0IMBOCTEM KOJIMBAaHb MasiTHUKa y
PE30HAHCHOMY pEeXHMIi, SIKIi HE ONHCaHI Y
HayKOBIH JiTeparypi.
Hemonasno MOIO

JIEMOHCTpAIIi0 OmyOrikoBaHO Ha caiti Wolfram

KOMII'FOTEPHY

Mathematica. ITocrianHs Ha IO JIEMOHCTpAITiO
po3mimieHo B crarti  «Spring pendulumy»
aHrmiiicekoi Bepcii Bikinenii. B ykpaiHCchbkii
Bepcii  Bikimenii crarts nmpo  IPYXKHHIMA
MaTeMaTHYHUN MAasTHUK BIICYTHA 1 s Hapasi
MPALIOI0 HaJ I HAIIMCAaHHSM.
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Mmeniuka Iayas ®paHuoBuy
(suxnaday gizuxu ma acmpoHomii
Yepniseyvbkoeo micvkoeco niyero No 1
MaAmemamuyHo20 ma eKOHOMIYHO20

npoghinie)

Buxknagau (hi3uku Ta aCTPOHOMI{
UYepHiBEBKOTO MICBKOTO TITEI0 Ne 1
MaTeMaTHYHOTO Ta EKOHOMIYHOTO TpodimiB,
noyecHUid wieH JIOHTOHCBKOTO  iHCTUTYTY
bi3ukH, MPE3UJICHT YepHiBeILKOTO
MOJIOJIIKHOTO HayKOBOTO ToBapuctBa «KBazapy,
3aCIly’KCHUN BUMTENb YKpaiHU, YAOCTOECHUHN
npemii iM. OmensHa IlonmoBuua, mpemii iMeHI
H. K. Kpyncekoi, Jaypear douay
«Binpomxenns» — «CopociBCbKUN YUUTENbY,
¢iHamicT 1 nmepeMoXkels (iHaly MiIXHApOJIHOTO
koHKypcy BumreniB Intel ISEF y wm. Iloptinens,
Kpamui BUHTEIb VYkpainu, BOJIOAAp
Hamionansnoi mnpemii Global Teacher Prize
Ukraine. IlouecHuii uneH JIOHIOHCBKOTO
IHCTUTYTY (I3UKH.

PimennsamM  MiXHapoJHOrO  acTpOHOM-
MI4HOro coro3y 1 Jlabopatopii iMeH1 JliHKoIbHA
MacayyceTcbKoro TEXHOJIOITIYHOTO 1HCTUTYTY
mamiii mmaHeti Ne 21389 mpucBoeHo iM’d
«[Tmeniuka.

Buxnanae ocHoBH (Pi3MKM aHIIIIMCHKOIO Ta
HIMEIbKOI0 MOBaMH y MPOBIIHUX YHIBEpCUTETaX
cBity. Cepea y4HIB BHIATHOrO Iiejarora —
HepeMoXIll Ta mpu3epd BceeykpalHCbKHX Ta
MDKHapOAHMUX ofimMmian 3 (i3UKH, KOHKYpCIB
JTOCJTITHUIIPKUX TTPOCKTIB.

I'osoBanbkuit Bosiogumup

AHaToJiioBUY
(0oxkmop ¢hizuxo-mamemamuynux Hayx,
npoghecop xkagheopu meopemuurnoi ¢izuxu ma
KOMN 1OMepH020 MOOeN08AHH S
Yepuiseybko2co HAYIOHALHO20
yHieepcumemy imeni FOpiss @edvrosuua)

3akiHunB ¢biz3nyHAl baxynbTeT
UYepHiBeIbKOI'O JIEp’KaBHOIO YHiBepcuTeTy. Y
2001 p. 3axHWCTUB IOKTOPCHKY IHCEPTaLil0 Ha
TeMy «B3aemonis KBa3i4aCTMHOK Yy CKJIQJHUX
HaIiBIIPOBITHUKOBUX HAHOCTPYKTYpax».
HanpsiMok  HaykoBOi  AISSIBHOCTI:  ONTHYHI
BJIACTHBOCTI HaIBIIPOB1THUKOBUX
6araTomapoBuX KBAHTOBHX TOYOK.

Buknagau bykoBuHChKOi Manoi akamemii
HayK Y4HIBCBKOT MOJIOJI.

ABrop Omm3pko 200 HayKOBHX, HAyKOBO-
METOAMYHUX poOIT Ta BHUAAHb, 0araTo pOKIB
MOCT1JIb rojoBa  XKypi [II-ro erany
Bceykpaincpkoi omimmiaan 3 ¢izuku Tta ll-ro
erarry  BceykpalHCBKOTO — KOHKYPCY-3aXHCTy
HAyKOBO-JIOCIITHUX pOOIT BIJIUICHHS (QI3UKU Y
UepHiBerpkii 00J1acTi.

[omynsipu3aTop CHUCTEMH KOMII IOTEPHOL
anmreopu  Wolfram  Mathematica. CrtBopus
JeCATKM KOMIT'IOTEPHHMX JIEMOHCTpaliii Ta
IHTepaKTUBHUX aHIMAIliid JJis1 CTYACHTIB Ta
HIKOJISIPIB, YacTWHA 3 SIKUX OIyOJiKOBaHA Ha
caiiti  Wolfram  Demonstrations  Project.
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1.  Introduction

An elastic gravitational pendulum is an
example of nonlinearly coupled oscillating
systems.  Resonant  oscillations of  this
mechanical system are the subject of modern
scientific ~ researches  because of their
mathematical similarity to other complex
oscillations that are often encountered in physics.
For example, the Fermi resonance in the IR
spectrum of CO, molecules is due to the
nonlinear coupling of longitudinal and transverse
oscillations of atoms [1]. The electrical
oscillations in electromagnetic circuits with
nonlinear coupling and the motion of artificial
and natural satellites under the periodic influence
of the third bodies are similar to mechanical
oscillations of nonlinearly coupled pendulums.
The solutions obtained in this paper can be used
in the study of the phenomena of deterministic
chaos and other physical processes.

2.  Lagrangian and equations of motion
Consider a pendulum consisting of a mass m
that is hanged on a spring (rubber thread). The
length of unstretched spring is lp, and k is its
rigidity. The mass m satisfies the ratio
m=4kl/g that provides the resonance ratio of

the frequencies of the gravitational and spring
pendulums.

The length of the spring r(t) and the angle of
deviation of the pendulum from the equilibrium
position ¢(t) are chosen as generalized
coordinates. The Lagrange function of the elastic
pendulum is

mr? <p k(r—1g)?

L——+ +———+mgrcosq, 1)

where the first and second terms are the kinetic
energy of the translational and rotational motions
of the mass m, the third and fourth terms are the
spring potential energy and the gravitational
potential energy. The system of Lagrange
equations is the following:
{mr"— mrg? + k(r—1y) — mgcosp =0
r¢+2rp+ gsing =0

()

From equations (2) one can see, that
gravitational and spring oscillations are coupled
in a complicated way. Analytical solutions of the
differential equations system (2) are unknown;
therefore, most of the known studies at present
are performed in the linear approximation (small
amplitude of oscillations) [1], numerical method
[2] or experimentally [3].

3. Results of computer modeling

In this paper, for the study of oscillations of the
resonant elastic pendulum, a computer model
was created in the Wolfram Mathematica
language and published on the Wolfram
Demonstrations Project website (Fig. 1) [4].
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Fig.1. The computer demonstration on the site

[4].

The developed program allows changing the
initial conditions in a wide range and studying
oscillations of the pendulum. Fig.1 demonstrates
that the amplitude decrease in the gravitational
pendulum oscillations is accompanied by the
amplitude increase in the spring pendulum
oscillations. Thus, at the friction absence, the
total energy of the system remains unchanged.
As a result, the graphs ¢(t) and Ar(t) have the
form of modulated functions that are similar to
the effect of beating frequencies and oscillations
of linearly coupled systems. Though, for two
linear coupled oscillatory systems, the frequency
of energy exchange between subsystems is
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determined by the system parameters and does
not depend on the initial conditions. In the case
of an elastic gravitational pendulum, the period
of energy exchange can be changed in a wide
range by the initial conditions. For example, a
decrease in the initial amplitudes of oscillations
leads to an increase in the period of energy
transfer (Fig. 1-2).
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Fig 2. Small oscillations of a resonant
pendulum.

Studies have shown that the value of the
transferred energy between the coupled
subsystems at the small initial deviations is
determined by the equation

AE =|E§ - 2E"], 3)
where Eg =mg[1-cose(0)]r(0),
ESP =k[Ar(0)]?/2 - the energies of the

gravitational and spring pendulums at the initial
moment of time. Therefore, as follows from (3),
there are such initial conditions in which there is
no exchange of energies between subsystems
and  oscillations of  pendulums  occur
independently. Since, the spring pendulum initial
energy can be provided both by tension (
Ar(0)>0) and compression (Ar(0)<0) of the
spring, two types of such oscillations are
possible (A and B, Fig. 3).

A B
Fig.3. Stable states of pendulum (AE =0).

When changing the initial deviations of the
pendulum, there were various stable periodic
trajectories of the pendulum oscillations, which
are called modes. The existence of stable modes
is explained by the fact that in the case when the
period of energy exchange becomes a multiple of
the period of the gravitational pendulum

oscillations (T=N-Tg.), the system returns to the
same state that was in the beginning, and hence
the trajectory will repeat. Each of these modes
can exist at different values of the initial
conditions. In Fig. 4 solid lines show the initial
conditions of several modes oscillations. On the
inserts of Fig.4 one can see trajectories, that are
typical for these modes.

Ar, cm
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6a
Fig.4. Distribution of oscillating modes on the
plane of the pendulum initial deviations - solid
lines. States A and B — dashed lines. EJ = 2EP" -

dotted lines.

The simplest oscillation modes are observed at
high energies, since then the energy transfer
period is small and therefore contains a small
number of the gravitational pendulum
oscillations (N). For convenience, number N will
denote the oscillation modes, and the Latin
letters - their modifications. For example 2a, 2b,
3a, 3b, 3c ... Mode "1" has only one
modification. Each of the oscillation modes
when changing the initial conditions deforms,
maintaining its qualitative form. The dashed
lines in Fig. 4 show stable periodic oscillating
states of the pendulum A and B. The curves of
all modes cross one of the dashed lines A or B,
so each oscillation mode can be in one of these
states. Figure 5 shows the form of the mode 4a
for various energy exchanges including AE=0
(state A).
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Ar(0)=-14.7 cm
AE=0.17J =

5
$
y ’

P(0)=14°
Ar(0)=-10.9 cm -
AE=0.05J [

. 20 AAV"/'/ \C‘:/—:Tpib

// /'. [Em— "

10 ~ \ %/4 %
o s !
W 1AL S U

Q'\./-- /
/
0 3

—Ar(t), cm

—Ar(t), cm




ICYS - Ykpaina 2019 | 20

P(0=15.8°
Ar(0)=-8.7 cm
AE=0.0J

—Arit), cm

D(0)=18°
Ar0)=-5.6 cm
AE=0.08J

A

Fig.5. Mode 4a at different initial conditions.

—Ar(t), cm

Figure 4 shows the ratio E”/EJ =2 s

performed for states A and B only at small
amplitude of the gravitational pendulum (¢
<15°). This is due to the conditional division of
the entire system energy into the energies of the
subsystems. There is a part of the energy that
belongs to both subsystems, which could be
called the interaction energy [3].

The solid lines of diferent modes (Fig.4) are
lines of equal period of energy exchange. The
lines of different modes do not cross each other.
There is a region of initial deviations where
oscilations are unstable and small change of
pendulum initial deviations produces great
change of exchange energy period and pendulum
trajectory.

4. Conclusions

As the result of the motion equation numerical
solution, some peculiarities of the elastic
gravitational pendulum oscillations were found.
Different oscillation modes are systematized and
their coupling with the initial conditions is
established. A map of initial oscillation
conditions has been created, by which one can
estimate the period of energy exchange and its
magnitude.

The computer model of the elastic pendulum will
be useful for educational and research work.
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Berayxceskux Muxaiijio
(yuens /JHinposcbko2o niyero inghopmayitinux
mexHo102ii npu [{HIinpo6CbKOMY HAYIOHANbHOMY
yuigepcumemi imeni Onecs I'onuapa)

3axOIUTIOIOCh NPOrPaMyBaHHAM 3 9-TH pOKIB,
BOJIOZIIFO 6-THM MOBaMH NPOTPAMyBaHHS, Mako
MOYJIUBICTH po3po0isiTi [HTEepHET 1 MOOIIBHI
JOJAaTKH Ta AITOPUTMIYHO CKJIATHI TPOTPaMHU.
3a nepioJl HaBYaHHS B Jilel OyB HEOJAHOPA30BUM
npu3zepoM obOsacHoro eramy BceykpaiHcbkoi
oiliMmiazuM 3 TNPOrpaMyBaHHA Ta YYaCHHUKOM
¢inanpHOrO BeeykpaiHChKOTO eTany KOHKYpPCY.

[Ipuzep dinansHOrO eramy BceeykpaiHchkoro
KOHKYPCY-3aXUCTy JOCTITHUIBKUX pobiT MAH.
VY4yacHUK CTYACHTCHKUX KOMAaHIHUX OJIMIIIA,
JeK1JIbKa POKIB MOCHUIb cTaBaB npuzepom ACM
- MiKHapoIHOI  CTYJIEHTChKOI  KOMaHIHOI
oliMIiagu 3

nporpamyBaHHs.  [Ipoimos

miaroroBky y  BceykpaiHcbkii  HayKoBii
npodUTbHIM IIKOJI YYHIBCBKOI Monoai Maioi
akajeMii HayK YKpaiHd — MOTEHIIIMHUX yYaCHUKIB
MDKHApPOTHUX KOHKYPCIB FOHHUX JTOCTITHUKIB.

Meni Haa3BUUallHO IIKaBO, K MPAIOIOTh
MporpaMy 3 HAMBUILOTO PiBHA A0 MAIIMHHOTO
KOIy, paHime po3poOisiB  BJIaCHY MOBY
nporpamyBaHHs mix HaszBoro Husky, B skiit s
MaKCUMI3yBaB KUIBKICTh BapiaHTIB 3alHCy KOIY
ouixoM  moaumikamii  CHHTakcHCy — MOBH
nporpamyBanfs Lisp. Ceoroani mpaiforn Haj
CHUCTEMOIO TMEepeKiaay MporpaM 3 OJHUX MOB
MporpaMyBaHHs Ha 1HIIIL.

OxpiM mporpamyBaHHs Maro 0Oarato iHIIMX
3axorienb. Ilepen yciM, y BUIBHHMHA dHac
3aiiMaloch CHOpTOM, A0Ope Trparo B 0ackeToOod,
3aiiMaBcsi TpOQeciiiHO B yHIBEPCHTETCHKii
komaui. [lomro0mnsro rpatu y HACTUTBHUM TEHIC
Ta BOJEHOOn. 3HAUYHy yBary —NPUALUISIO
BHUBUEHHIO aHTIIIHCHKOI MOBH, SIKy OMAaHOBYIO 3
8-Mu pokiB 1 Bomonil Hewo Ha piBHI Upper-
Intermediate.

B  mpeacraBneniii  poOOTI  PO3TISHYTI
npoOJieMr PI3HOTHUITHOCTI CY4YaCHHX METOJIIB
po3poOKu
BUKOPHUCTAHHIO TOMEPEIHIX PIllIEHb, 1110 3MYIIYE

porpam, K1 3aBAKAOTH

mporpaMicta MOCTIHHO  BUpIIIYBaTH  BXKe
BUpIlIEHI  3ajadi.  3ampoloHOBaHA  MHOIO
nporpamMa po3B’si3ye  pO3IJSHYTI MpobiemMu
LHUIAXOM  MepeKyiafly  KoJly  OJHi€l  MOBH
IporpaMyBaHHs Ha IHOIYy 3a JIOIIOMOTOIO
(hopMaIbHO ONTUCAHUX TPABHIL.
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Entin Uocud AdpamoBuy
(kanouoam Qizuxo-mamemamuyHux Hayx,
3acnysceHuli guumens Yxpainu)

3 1991 poky — Buutenb iHGOPMaTUKU
JIHITTPOBCHKOTO JIIEH0 iHopMariiHuX
TEXHOJIOT1H npu JHinpoBChKOMY
HallloHAIbHOMY  yHiBepcuTeTi imeHi Omecs
0azoBuit Kypc

I'onuapa. Buxknanae

«[IporpamyBaHHS», CIEIIKYypCH «3amaui
MIJBUIIEHOT CKJIAJHOCTI 3 TpOrpamMyBaHHs»,
«OcHOBU JIOTIKM Ta 11 3aCTOCYBaHHS B
eKOHOMIIll, IporpamyBaHHi, Kpunrorpadii Ta
JMHrBicTUI». Pa3om 13 Komeramu, HOLEHTAMH
Onekcannpom  JleoHimoBuueM  Xuxkew Ta
Onekcanipom ITaBnoBHUEeM bynanum,
MiTOTYBaB OUIBIIIE  IBAAIISITH

Bceykpaincpkux onimmiaj 3 1HQOPMATUKH, ABOX

IpU3EpIB

pU3€epiB MixHapoaHUX oJiMImiazg 3
1H()OpPMATHUKH, YYAaCHUKIB KOMaH/, SIK1 YCIIIIHO
BUCTYNATIM Yy MDKHApOIHUX CTYAEHTCHKUX
KOMaHIHHUX OJIIMITIaax i3 nmporpamyBanHs. Hum
HiATOTOBJIEHO BiciM Mpu3epiB BceykpaiHChbKUX
KOHKYPCIB HAyKOBO-JIOCHIIHUIBKUX poOIT 3
1H(HOPMAaTHKH, ABOE 3 HUX CTAJIM CTUIIEHIaTaMH
[Ipesunenta VYkpainu. Kinbka ioro 3amau
BBIMIIIIO 110 TypiB Bceykpaincbkoi i1HTepHET-
NET-OI. Kono

IporpaMmyBaHHS

OJIIMITIa N IHTEpECIB:

KOMII IOTEpHE bi3nyHNX

OpoIeciB, KOHCTPYIOBaHHS Ta  IpOrpamHa

peamizaiis CKJIQIHUX alIrOpUTMIB, poOoTa HaJ
oJiMIiagHUMK 3a1a4amu. Koro YUHI CTaBaJIH
npusepamu  obilacHUX KOHKypciB MAH 3
iHpopMaTuKH Ta Pi3UKH.

Muxaiina BeTinyKCbKUX BBa)Kar0 IPAKTUYHO
copmoBaHuM npodeciiinum mporpamicrom. Bin
MOCTAaBUB Tiepes CO00I0 BHUCOKY 1 CKJIAQJIHY
3ajady, BUSIBUB T'OTOBHICTH OCBOIOBATH 0araro
HOBHX 1 HENPOCTUX 3HaHb Ta BMiHb; NPAIIOBAB
CHCTEMAaTH4YHO, HAMOJErJIMBO, 3  BHUCOKOIO
camocTifinicTio. Moro 3miGHOCTElH 1 XapakTepy
BUCTAUWJIO Ha pE3YyNbTaTH, SKI JUIi MEHE —
MPUTOJIOMILIUBI. YK€ B JEB’ATOMY Kjaci BiH
CTaB Tpu3epoM BceykpaiHCBKOTO KOHKYpCY
MAH 3 indopmatuku, po3poOUBIIH HOBY MOBY
nporpamyBaHHs (iHTepmperatop). Ilicns 1poro
BiH 3aliMa€eThCs 3aJaucio, pO3B’s3aHHS  SKOT
Bikpuio Homy nuisix go ¢inamy ICYS. Taky
po0OTY MOE YCIIITHO BUKOHATH JIFOJMHA, SKA,
MIpH CEepio3HIN 001apOBAHOCTI, BMi€ TPAIIOBATH
MO-ZI0POCIIOMY OpraHi30BaHO Ta
IJIECTIPSIMOBAHO.
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CUTTLE SYSTEM. TRANSLATION OF PROGRAMMING LANGUAGES
Mykhailo Vietluzhskykh Supervisor: Yosif Antin

Lyceum of IT, Dnipro/Ukraine, mishavetl@gmail.com

Introduction

With an increasing amount of programming
environments and ready-to-use  solutions,
developers are starting to face new problems.
While developing software, the following
problems usually occur: choice of environment,
refactoring (improving) of a big amount of code,
availability of libraries, support of projects
containing the old code and the portability of
programs for different platforms. There are
different strategies for dealing with such
problems, but most of them are only partial
solutions.

Concept

Cuttle System allows you to write needed rules
in a formal way and apply them to get your code
translated (Figure 1). Cuttle uses common syntax
rules and interchangeable operations to construct
the code in another programming language
which does the same thing.

Input code

. Output code

Figure 1

Cuttle System’s compilation process is divided
into four main steps: tokenization, parsing,
translation and generation (Figure 2). Each step
has its own configuration. Tokenization step
divides code into tokens which are used in the
parsing step to construct a call tree which is
translated  during the translation step.

Afterwards, in the generation step output code is
being generated using the translated call tree.

Tokenization Parsing Translation Generation

Figure 2

Results

1. Weak spots of existing solutions have been
analyzed.

2. Algorithms have been designed.

3. Cuttle System has been developed.

4. The program has been tested using automated
testing (end-to-end and unit tests).

5. Rules for translation of PHP and JavaScript
languages have been written.

Conclusion

So, if you need to rewrite a big amount of code
using certain rules, you can write needed rules
using the formal language and use Cuttle System
to get your code translated.

Eventually, the program is going to be updated
in the following ways. Firstly, compilation errors
handling is going to be implemented. Secondly,
more predefined languages rules are going to be
written.
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Causka IlaBJio

(yuenv Yepniseyvkozo micvkoeo niyero Ne 1
MamemamuyHo20 ma eKOHOMIYHO20 npoghinie
Yepniseyvkoi micbkoi paou)

3 [MTHUHCTBA TParHyB BHHAXOAWTH Ta
KOHCTPYIOBaTM  IIOCh  HOBE. [omymku
CTBOPIOBAB pi3HI CKJIAJHI MPHCTPOI, I1HKOJIH
CKJIaJaB IOCh MpOCTe Ta LikaBe. Temep MOXy
CTBOPIOBATH O1IbIN Cepiio3Hi pedi. SIK yJacHUKH
MOJIOJIDKHOTO HAayKOBOro ToBapucTBa «KBazap»,
MU 3 JIpY3sIMH CTBOPIOEMO pi3HI MeEXaHI4HI
MOJell, HalpHUKJIa[ MpOTOTUN Tpedyiiera —
CepeIHbOBIYHOT 30pOi CX0KO1 Ha KaTaIyJIbTYy.

3axorutorocs (Qi3UKO0 Ta MPOrpamMyBaHHSIM.
Bce mo BigOyBaeTbcsi HaBKoJoO: y MOOYTI,
OpUPOJl YU Ha BYJIMI, MOXHa IOSCHUTH 3a
noromororo (izuku. Takoxxk BOHA JIyKe JIOTTYHA
Hayka 1 Bcl (i3W4HI SBUIA MOXKHA MOSICHUTH Ha
pIBHI  MOJEKya Ta aToMiB, 3  MO3MULIl
MOJIEKYJISIpHO-KiHETHYHOI Teopii. Lle MeHi mayxe
nojo0aeThes y (pizuiii.

3 8 wiacy Oepy ywacTb y ojimMmiazax 3
¢13MKM, MaTeMaTHMKH Ta TMporpaMmyBaHHA. 3
¢izuku 3aiimaro npu3oBi micug Ha |l erami Ta
yacTo Oepy y4acts y IV erami.

bepy akTHBHY y4acTb y JKUTTI JILIEIO, Tpalo0 y
OacketOoy,  3aiiMarocsi  BEJOCIIOPTOM  Ta
€IMHOOOpPCTBaMH, JIOOTI0 MOJOPOXKYBAaTH Ta
3aitmatoch gortorpadiero.

Miit  npoekT «Be3KOHTaKTHHH JIETEKTOp
BiOpariii» HalJIeHWd Ha CTBOPEHHS MPHUCTPOIO,
SKHH 1acTh 3MOT'Y OTPUMYBATH iH(OpMAIito PO
00’€KTH Ha BIACTaHI, MNUITXOM 3YHATYBaHHSA
BiOpamiifi. TakumM YMHOM  MOXHA  TaKOX
MIPOCITYXOBYBaTH 3BYKH Ha BiJICTaH1, HAPUKIIAL
3YUTYIOUH BiOpallii 3 BiKHA, 1110 KOJIUBAETHCA

£ 1

Ymenko FOpiit OsekcanapoBuy
(0okmop ¢hizuxo-mamemamuunux Hayx,
3a6i0y0UUll KAGeOpoio KOMN IOMEPHUX HAVK
YHY imeni FOpis ®edvkosuua, doyenm)

IOpiit OnekcanapoBUY BUKIIAIa€ CUCTEMHUN
aHaji3, OCHOBM IIaT€HTO3HABCTBA, OCHOBHU
METpPOJIOTil Ta CTaHIapTH3aIlii, IHTEICKTYyaJIbHI
METOAM OOpOOKM CHTHANIB Ta 300paXkeHb Yy
UYepHiBeIIbKOMY HAIlIOHATBHOMY YHIBEPCHTETI.

ABtop 9 MmoHorpadiit (3 anrmiiicekoro Ta 6
ykpaincbkoro), 30 mareHTiB Ta 154 myOGmikariii.
ABtop Oinmbiie 60 mpes3eHTaliif Ha MPOBIIHUX
MiXHapOoAHUX KOH(EpEeHIIsIX, CUMII031yMax Ta
BODKILIONAX  BKJIOYaloud 14  3amnpoieHux
JIOTIOB11eH. L{ikaBUTHCS MIPOEKTYBAHHIM
iHQOpMaLIMHUX  CUCTEM,  IHTEJIEKTyaJIbHUM
aHaJII30M JIaHUX, pO3Mi3HAaBaHHAM o0O0pa3iB 1

udpoBor0 00pPOOKOI0 300paXkeHb, MTYYHUMHU

HEUPOHHUMU MepeKamu, JIa3€pPHOIO
noJisipuMeTpiero Ta iHTepdepomerpiero. Y 2016
porti OTpUMaB Haropoxy
«Scopus Awards Ukraine» B HOMIHAIT
«Hamkpaimmi Moaoauil BYUEHUN Y KpaiHW».

3 2016 poky 3aBimye  Kademporo
KOMIT' FOTEPHUX HayK. bys HayKOBUM
kepiBHUKOM  Bepemuyka ~ Mukonu, — gxuit
BUKOHYBaB  HAaykoBy poOOTy Ha  Temy

«JlocmiJKeHHsT PO3NOAUICHHS TYCTHHHM Yy ras3ax
3a JOMOMOTOI0 HUTIPEH 3MOMKH», IPE3EHTOBAHY
Ha ICYS-2017. [ana pobota orpumaina cpiOHy
Ta OPOH30BY MeJIali.
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CONTACTLESS DETECTOR OF VIBRATIONS

Pavlo Slyvka, Lyceum Ne 1, Chernivtsi/Ukraine
Supervisor — Yuriy Ushenko

Introduction:

Sometimes people can’t be close to some objects,
because they may be dangerous. Our device makes
ability to “read” vibrations on distance using the laser
beam. It can be glass of the window, wall of the
house or surface of the volcano. The ray directed to
the window, makes possible to overhear sounds from
the building. Also this appliance can be used as alarm
system, when laser beam is directed to a door or
another object, which needs protection.

Theoretical part:

Laser beam reflects from the vibrating surface and
comes to the receiver — detector: photoresistor,
photodiode or CMOS camera matrix. Roughnesses
on the surface cause
speckle field -
interference image
with bright speckles
and dark parts (on the
photo). Speckles are
always changing their
positions while surface
is vibrating.

Increasing of distance
between detector and
surface, amplitude of
oscillations of speckle pattern will increase. It’s
enough when at least one speckle falls on detector
and then semiconductor in photodetector will transfer
it to electricity, which can be transformed to sound
using speaker or to graphic using MATLAB. During
the oscillations, speckles will be moving relative to
the detector, which will be transforming light to the
electricity, which amperage will be depending on
illumination.  Volt-ampere  characteristic ~ of
photodiode depends on illumination, it transforms
light to electricity using p-n junction. So it is very
practical to use photodiodes. Photoresistor changes it
resistance depending on illumination, so power of
electricity will be also changing, that means it can be
also used like detector. Photodetectors have peak
wavelength, working with light of this value detector
is most sensitive.

Experimental part

There are some specifics concerning photodiodes
and photo resistors. Better to use photodetectors,
which peak wavelength is similar to wavelength of
laser. As we are using laser with wavelength — 532
nm, we are trying to use photodetector with peak
wavelength of 540 nm or around it. It is desirable to
fix everything well in order not to record noise.
Depending on amplitude of surface oscillations and
size of detector’s diaphragm, it needs to be located at
such distance that reflected beam was coming to
photodetector even at maximum declination so as
information wasn’t missed. We have connected
detector with computer using mini-jack cable to
record sounds and listen to them later. For online
overhearing, we need to connect receiver with
speaker through amplifier, which will increase
volume of the sound. Our purpose is to increase
distance of “reading” vibrations and it can be done by
system of lenses in front of reciever.

Vibrating surface

Laser |

Speckle field

Single-pixel detector

O,

O

Cnaalkar

Conclusion:

In this research we create a device, which can
detect vibrations. It can be used for overhearing at
distance and do it clearly. Also it can do other more
complicated and helpful work, like analysis of hard
oscillations or seismic analysis of the structure or
building. All elements of device are in free sale and
can be sold at affordable price.

Reference:
[1] — M.Born, E.Wolf, Principles of optics, 1973
[2] — Franson M. Speckle-Optics, (1980)
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Tumenko lapis
(yuenuys Cymcwkoi cneyianizoeanoi wikonu I-

11l cmynenie Ne 10 imeni I'epost Padsncokozo
Corw3zy O. Bymka)

MoiMu  3aXOIUIGHHSIMM €  MaTeMaTHKa,
1HO3eMHI Ta YKpaiHChbKa MOBH, €KOHOMiKa. Y
BUTPHUI Yac MO0, Tpar0 Ha yKyJiele, YHTak0.
JIro6mr0 3aliMaTHCS BOJIOHTEPCTBOM,
peamidyBajia BJIACHUW OCBITHIH TMPOCKT IS
IMJIITKIB HAIOTO MicCTa.

[le 3 m’storo kiacy Oepy yd4acTh 1
mepemarald B KOHKypcax Ta oJiMmmiazax 3
MaTeMaTHKH, €KOHOMIKH, YKpPaiHCbKOi MOBH Ta
aiteparypu. Byna mpuzepom obiacHoro eramy
3aXUCTy HAyKOBO-IOCTIAHHUIBKUX pobit MAH.
Y xoBtHi 2018 poky otpumana guruiom 11
CTYICHIO Ta CXBaJIbHI BIITYKH HAYKOBI[IB-UJICHIB

Kypl Ha HaIllOHAJHHOMY €Tari MiKHApOJIHOTO

KOHKYpPCY HayKOBO-TE€XHIUHO{ TBOPYOCTI
mkosspiB «Intel ISEF» — konkypci «Polyteco
VYkpainan.

OcHOBHOIO  MeTO0  MO€i  pobotH €
TOCIIIDKEHHSI MaJIOBIOMUX METO/IB
pO3B’sI3yBaHHA  PIBHAHb, B  OCOOJWBOCTI

BUKOPUCTAaHHS Koe(illieHTa SK mapaMerpa, 1
CTBOPEHHST Ha WOTO OCHOBI alrOpuTMy ISt
PO3B’sI3yBaHHS TaKuX PIBHSIHB,

BUKOPUCTOBYHOUHU OAWHUIIIO AK IMapaMeTp.

A3apeHkoBa AJiboHA IBaHiBHA
(vuumenv mamemamuxu CymcovKoi

cneyianizoeanoi wixonu I-11I cmynenie Ne 10
im. O. Bymka, 3acayorcenuit yuumensv Ykpainu)

KepiBHMK TrypTKa 3  MareMaTUKU B
o0J1acHOMy TepuUTOpialbHOMY BiaJiineHHi Mamoi
akajaeMii HayKk YKpaiHW, HAyKOBHI KOHCYJIbTAHT.
OCHOBHY METy HaBYAIBHOTO IpoIecy BOadae y
CTBOpEHHI HEOOX1THUX YMOB IS
CTHMYJIIOBaHHS Ti3HABAJILHOI aKTUBHOCTI Y4YHIB,
PO3BHUTKY 0COOMCTOCTI ¥ TBOpUOi camopeanizarii
KokHOT auTuHM. Cepel BUXOBaHLIB AJBbOHHU
IBaniBHM - mpu3epH Bcix eTamniB BeeykpaiHcbkux
YUHIBCHKHUX oJIiMITiaz 3 MaTeMaTHKH,
BceykpaiHcbKkoro TypHIpY HOHHUX MaT€MaTHKIB,
KOHKYpCY-3aXHCTy HAayKOBHX poOiT Maioi
akajeMii  Hayk  YKpaiHH, MDKHApOJIHOTO
MaTeMaTUYHOIO KOHKYpPCY «KeHrypy»,
BY3IiBCBKHX OJiMMiajZ, KoHKypcy «Intel-rexno
VYkpainay.

I3 2000-ro poxky yuHi AnboHu IBaHIBHU
MOCTiNHI Y4acCHUKHU Ta IIpU3EPH
Bceykpainchkoro TypHIpY OHHUX MaTeMaTHKIB.
I3 2006 poxy mpu3epu 00OJacHOTO eTamy, Ta
nepeMoxii BceeykpaiHChkOro eramy KOHKYpCy-
3aXHUCTY HAYKOBO-IOCTITHUIBKHX podiT MAH.
Agne roioBHE Ha TyMKYy AnboHM [BaHIBHU 1€ Te,
mo i y4Hi JIOONATh MaTeMaTUKy 1 LIHYIOTh
3HaHHS, 10 OJePXKAIH.
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APPLYING THE PARAMETER FOR SOLVING EQUATIONS OF HIGHER
POWERS
Dariia Tyshchenko, Sumy Specialized Secondary School Nel10, Sumy/Ukraine,
Supervisor: Alena Azarenkova
tischenko.dariia@gmail.com

1. Introduction

Equation is one of the most important content
lines of the algebra course and a powerful tool in
solving the vast majority of problems in the field
of technology, industry, construction. The
solution of higher-power algebraic equations
with one variable is one of the most complex
ancient mathematical problems that the most
prominent mathematicians of antiquity were
engaged in.

The main purpose of this work is research on
the little-known methods for solving integer
rational equations (in particular applying
coefficient as a parameter), and creation an
algorithm for solving such equations using the
unit as a parameter, creation a computer program
for implementing this method.

2. Results.

In any equation, variables, parameters, and
numeric coefficients have the same meaning —
they are the essence of the number. With this
approach, the equation can be solved with
respect to any of its elements. However, such
idea of solving equations of higher powers
requires a great ingenuity in the search for
auxiliary roots and, in general, is difficult to
work with.

Significantly simplifies the implementation of
the idea entering the parameter “1” or “-17,
because “+ 17, and “(£1)?” can be put
anywhere in the output equation without
changing it.

We have a fourth-order equation of general
form:

fx*+ax +bx*+cx+d=0.

To reduce the power of a variable in a square
equation with respect to "1", we divide this
equation sequentially into x # 0, x? # 0 and x3 #
0, and we obtain the following equations:

a)fxX+a+bx+c+ 9 =0;
X

by fx*+ax+b+ S + d =0;
x  x?

o)fx+a+b2+ ¢ +d=9
x  x2 X
which can be represented in relation to the

parameter "1" as a square:

a) 12 ~9+1-(y1x+c)+(fx3+ax2 +bx—y,x)=0;
X

b) 12 i +1-(ax+ y,) + (b—y, + S+ 3y =0;
X X

c) 1. fx+1-(a+u)+(£+%+%)=0.
X X X X

Note that lowering the power of a variable in
these equations is possible only if a discriminant
relative to the parameter "1" can be allocated a full
square. To enable the variation of the values of the
corresponding  coefficients, an  additional
parameter y; must be entered.

Thus, we obtained six square equations that
cover all possible pairwise combinations of the
four roots of the output equation

fx*+adc +bx®+cx+d=0:

a)y yxX + o + 2

-+

+ (x\/xz(yl2 —41d )+ 2x(cy, —2ad ) +c? —4bd + 4y,d )

:O’
by 2% + ax + y; +

J_r(\/xz(a2 —4fo+4fy, )+ 2x(ay, —2fc)+ y? —4fd): 0,

) 2 + ax + b - vy

-+

J_r(\/xz(a2 — 41y, )+ 2x(ab—ay, —2fc)+(b-y, )’ —4fd) 0.

3. Conclusions

We have created own algorithm for solving
equations using the unit as a parameter, created
computer program that helps in solving the
fourth-order equation.

4. References

1. Grokholska A. Uncertain equations // Mathematics
in school. - 2003. - Ne5. - p. 36-43.

2. Kurosh A.G., Algebraic equations of arbitrary
degrees. M .: Nauka, 1983. — 32p.

3. Rabets K.V. Selected materials of competitions of
young mathematicians of Ukraine, 2007. - 296p.
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Mopo3os Baaguciaas
(yuenw 10 knacy /Jninpoecvko2o niyero
iHGhopmayitinux mexnono2iu npu /[Hinposcbromy
HAYIOHAIbHOMY YHIGepcUumemi
imeni Onecs 'onuapa)

[omoOnsit0o  TOYHI HAykd, a OCOOJIMBO
¢bizuky Ta Mmarematuky. Dizuka MomodaeTbes
Olnble 3a BCl 1HIII ranxy3i 3HaHb, OCKUIbKH BOHA
€ OCHOBOIO H moejHye BCi iHIII Hayku. Takox
npodecioHalbHO 3aiiMarocs cTpuOKaMu y Boay 1
€ KaHIUJAaTOM Yy MalCTpH CHOPTY 3 LBOTO BHIY
CropTy. Y MHHYJIOMY 3aliMaBCsi CIIOPTHBHOIO
TFIMHACTHKOIO, 3 SIKOI MaB MEepIIUN JOpOCIuil
po3psiz.

3raayroud JOCSATHEHHS Yy ¢i3uli, BapTo
BIIMITUTH, 1110 32 BCl CBOI MEPEMOTHU 3aBISUYIO
cBoeMy  Bumremo  OpnsHcekomy — Onery
OpiitoBuuy. 3aifHsTI mepiri Micls Ha 00JIaCHUX
onimMmiagax Ta KoHkypcax y 2018 ta 2019 pokax
JT03BOJIMJIM BUMTH Ha BCEYKpPAiHCHKHUM pIBEHb, 1€
oTpuMmyBaB Mpu3oBi Mmicus. Cepex HuX Apyre
miciie Ha BceykpaiHCbKOMY KOHKYpPCY-3aXHCT1
HAyKOBO-JOCIITHALBKUX PoOIT Mamnoi akamemii
Hayk Ta Tpere wmicue Ha IV eram
Bceykpaincpkoi omimmianay 3 Gi3UKH.

Y cBoiii poOOTI JOCTHIIKYH0 Ta HaIako
MOXJIMNBE  TIOSICHEHHS  Tapajokcam,  sKi
BUHUKAIOTh MiJ Yac TpaBiTallifHUX MaHEBPIB,

SIKI MH BUKOPHUCTOBYEMO Ui 3MCHIICHHA 4YacCy

MOJILOTY Ta BUTPAT Ha IMajbHe. BiICyTHICTD 1TUX
MOMHJIOK TIiJl Yac INPOJbOTY IIOB3 MAaCHBHE
HEOECHE TiJI0 MOKE JIOTTOMOTTH TIPH:

e KOCMIYHMX MiCiIX [0  BiaJajJeHHUX
00’exTiB COHSYHOI CHCTEMU;

® ACTPOHOMIYHHMX PO3pPaXyHKaX;

® METEOpPUTHIH Oe3merri.
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Opasacbkuii Ouer KOQpiiioBu4
(Ooyenm kagedpu meopemuunoi ¢izuxu J[HY

imeni Onecs I'onuapa, kanouoam pisuxo-
MamemMamuyHux HayK, OOyeHm, GUK1a0ay
Gisuxu niyero ingpopmayitinux mexrnonoziu (JIIT)

QaxiBenp B ramy3i 3araibHOI  Teopii
BIZTHOCHOCTI Ta KOCMOJIOTIi.

Bararo yBarm mpuaUIse BHUKIAQAAHHIO 1
nonynspuszauii  ¢izuku. ABtop moHax 150
HaYKOBUX, HAyKOBO-METOJUYHUX Ta HAyKOBO-
HOMYJSPHUX POOIT, cepel SKUX JBa BHUIAHHS
HAYKOBO-TIONYJISIPHOT KHIKKU «CBIT, B IKOMY TH
x)uBenn» HaknaaoMm y 10 000 mpumipHHKIB.

Bararo pokiB mocmisns:

- ronoBa xypi Ill-ro eramy BceykpaiHcbkoi
omwmmiann 3 ¢iduku y JIHIIPONETPOBCHKIi
o0uacTi;

- yKJ1agay 3aBJaHb II-ro erary
Bceykpaincekoi  omimmianm 3 Qi3UKM Y
JlHinpomneTpoBchKiil 06macTi;

- WIEH Xypi Ta yKiajad 3aBaans [V-ro eramy
Bceykpaincekoi onimmiaay 3 Gpi3ukw;

- eKCIepT-KOHCYNIbTAaHT BceykpaiHcbkoro
TYpHIpY IOHUX (I3UKIB;

- BUKIAMa4 Ha BiIO0IPKOBO-TPEHYBATBLHUX
300pax KOMaHAM YKpaiHM IS ydacTi y
MDKHapOAHIM yUHIBCBKIHN oiMmiazi 3 Gi3uKy.

BinMiHHUMK OCBiTH YKpaiHU, HaropoKeHH
nouecHumu rpamoramu MOH Vkpainn.

VYyni Opasucskoro O.FO. 3aiiMaoTh nMpu30Bi
MicTa Ha (QiHaJBPHUX e€Tamax pi3HOMaHITHUX
3MaraHHsXx.

Tak y 2018 p. Tpoe y4HIB cTaqu mpu3epamu
Bceykpaincbkoro  TypHipy IOHUX  (Di3HKIB,
yetBepo  —  npusepamu  IV-ro  eramy
Bceykpaincbkoro omimmianu 3 (Gi3UKH, 4€TBEPO
— mnpuszepamu Ill-ro eramy BceykpaiHncbkoro
KOHKYPCY-3aXHCTY HAyKOBO-IOCTITHULIBKUX
pobit, nBoe 3 HHX, BnaagucimaB Mopo3oB i
BikTop Ynanos, Oynu npemiiioBaHi MOi3KO0 10
Hepny, €Bpomneicbkoro ImEHTPY 3 SJIEPHUX
JIOCIIIKEHD y  JKenesi, i
MPE3UACHTCHKI CTUTICH/II.

OTpUMalu

TepentbeB Cepriit 1 Ky3ux Tapac 3100ymiu
Opon3oBi Memani Ha XXV  MixHapoaHii
koH(pepenmii monogux BueHux ICYS-2018 vy
benrpani. Tapac oTpuMaB Takox 30JI0Ty Meaib
3a 1mocTep, micias dYoro 3100yB cpibiio Ha
HAyKOBO-OCBITHI BHUCTaBII-KOHKYpCI y Tamy3i
TexHiyHNX Hayk T1a eHepretukn OKSEF vy
TypeuunHi.

OpasiHepkuii O. FO. mpuiiMae akTUBHY y4acThb
y 3axo/ax, CIPsIMOBAaHUX Ha MOJINIIEHHS
¢bi3uKo-MaTeMaTU4YHOi OCBITM B YKpaiHi. Bin
YYaCHMK KPYIJIHMX CTOJIB, OAMH 3 PO3POOHUKIB
HoBOi HaBuanbHoto nporpamu 3 ¢izuku st 10-
11-x KymaciB 3araJbHOOCBITHIX HaBYAJbHUX
3aknafiB. Moro  my6mimucTHuHA  CTATTS
«loOpumMu Hamipamu», B SKId ITiTHIMAIOTHCS
pepopmyBaHHS ~ OCBiTH,  Oyna
Ha/IpyKOBaHa JeKiTbKoMa YKpaTHCbKUMHU
BUJIAHHSAMH, B TOMY YHCJI1 HAyKOBO-TIONYJISIPHUM
xypHaiomM HAH Vkpainu i TAO HAH VYkpainu
Ceitornsan (Ne 1, 2018).

IIMTaHHA
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PLANETARY FLYBYS ANOMALIES

Morozov Vladyslav, Lyceum of Information Technologies, Ukraine
Supervisor: Oleg Orlyansky
morozov_v@dlit.dp.ua

1. Introduction

Flyby - trajectory and velocity changing of
spacecraft by gravity of massive body. Using flybys
let us decrease
fuel loses and
time of flight to
far objects in
Solar  System.

Cassini had

four flybys to ‘
increase it
velocity,

Messenger’s flight plan had six flybys with main idea
to decrease velocity. Nevertheless, flyby anomaly
was firstly noticed in 1990 after the Earth flyby of
Galileo-1 and the question about law of conservation
energy breaking was raised because of paradoxical
velocity increasing. Anomalies were also noticed in
Rosetta, NEAR and other flights [1].

2. Theory

Energy increasing of spacecraft after interaction
with massive object makes us interested in this effect,
because in planet’s reference system there is no
velocity increasing. This is due to velocity addition
law and is the basis of calculations. But in some
cases, real flyby results are not the same as calculated
ones. And the reason why haven’t been found yet.

In our theoretical model, the problem connected
with Doppler effect that is used for taking
information about spacecraft radial velocity. The
reason of wrong results is the effect of gravity
redshift [2]. It can be found using general relativity.
The time interval dt of observer, whose velocity is v
and distance from massive body is r, is connected
with the time interval dt of observer, that is on
infinite distance from this massive body

gr=(1-2_ Y g
t= 2r  2c2) %"

26m . o . .
where 7, === is gravitational radius of massive

body v K¢, 1, «r. Using this result we can
calculate time dilation for planet or spacecraft. As for
GPS-navigation, we find that every day in orbit there
is 38 microseconds faster than the Earth one. It turns
out time flows differently on different planets. So,
during the lifetime of the Solar System on Mercury
was held at 100 years less than on Earth.

As it is well known frequency is inversely
proportional to the time. That’s why in our case
relative frequency offset is:

In the system of three bodies: planet (where
planetary flyby goes), Earth (where we get signal)
and Sun (the most massive object in Solar System)
we can express gravitational relative frequency
offset:

Tg1( 1 1 Tg2 (1 1 Tgz3 (1 1

g =—2(-7)-2(-2) -2 (5

where index 0 is distance from celestial bodies to
spacecraft, and distance with indexes 1, 2, 3 is
distances from Sun, planet and Earth to point, where
we get signal.

The result of correct calculation of energy gives us
the excess energy devided by the unit of mass, that
wasn’t predicted but was measured:

AE
? =¢ ((Egr)out N (ggr)in)'

where 7 is radial velocity of spacecraft, in — start of
the flyby, out — end of the flyby.

3. Conclusion

On 03/04/2005 Rosetta’s flyby around Earth [3]
showed paradoxical result: its unpredictable energy
was 7.03 J/kg. Using our formula on distance of 15
radiuses of Earth we will have very close result 6
J/kg, if we take into account Sun gravitation.

Thus, accounting for the gravitational redshift from
distant bodies, for example, the Sun, can provide an
explanation for this phenomenon.

4. References

[1] J. D. Anderson, J. G. Williams (2001). Long-
range tests of the equivalence principle. Classical and
Quantum Gravity, Volume 18, Number 13 (Date of
appeal: 14/03/2019).

[2]  Gravitational redshift // From wikipedia. URL:
https://en.wikipedia.org/wiki/Gravitational _redshift (Date
of appeal: 14/03/2019).
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HAYKOBI KOHCYJbTAHTU KOMAHJIU YKPAIH

[

- i e /“ 3
Denopsk TosiecHUKOB
Mapisa MuxaiisiiBHa Ouexcanap Bopucosnu
0okmop 6iono2iuHux Hayk, npogecop kagheopu mpenep MincHapoOHoi kamezopii
ekonoeii ma d6iomonimopuney Yepuiseyvroco IHMENeKMYAIbHUX 3MA2AHb

Hayionanvnozo Yuisepcumemy 3 MamemamuKi
0.
ocuTOMR

GLOBAL | g
TEACHER &,

e, B}

\“’#il;l'
\ f

binuk Kanna IBaniBHa Mmeniuka [Mayns @panueBny
KaHouoam 0i002IYHUX HAYK, HAYKOBULL suumens izuxu ma acmpornomii Yeprnigeybkozo
cnigpobimnux HI] MAHY, ooyenm kagheopu niyero Ne 1, nayionanvrnui koopounamop ICYS 6
MeOUK0-0i0N102IYHUX MA 8AN€0JI0TYHUX OCHO8 Ykpaini, kpawuu euumens Ykpainu i ceimy 3a
30epedrcents Hcumms i 300pos s sepcicio Global Teacher Prize Ukraine (2017),
HITY im. M. I1. /[pacomanosa ma Intel (2004)

IMoaixyn HaraJist IBaniBHa Yepueubkuii Irop CraniciaBoBu4
Kanouoam neo.HayK, nposiOHUll HAYKOBUL Kanouoam neo.Hayk, 3asioysay 1abopamopii
cnispobimnux Hayionanonozo yenmpy MAHY ma HI] MAH Vpainu

Inemumymy o60aposanoi oumunu HAITH
Yrkpainu
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IIporpama

OYHO-AUCTAHUINHOI MiATOTOBKM YYHIiBCbKOI MOJIOI
Mauioi akaaeMii HayK YKpaiHU 10 Y4acTi B MIZKHAPOJHUX KOHKYpPcax

Learn English via Skype with a Native English
Speaker

Knowledge s power and you can &

() INTELTEXHO Y

Skylango offers the following courses

25 < 850 wd

Beginner and Children General English siness English les

lessons via Skype via Skype

IOHUX JOCJIIHUKIB
2018 - 2019 p.p.

CKaHII-ypoK aHTJIiHCEKOT MOBH
«Hes3Buuaiini paktu, mipu Ta serenau Benukoi
bputanii»

suxnaoay 3 Oxcgopoa (Benuxa bpumanisn) Enopro Comepsins

Jlex1ist 3 OCHOB HAYKOBOT'O METOAY

(Cepeiti Jleonioosuu Mocskin, 0oKmop 0ion. HAYK, Y1.-KOp.
HAH Vxpainu, oupexmop Incmumymy 6omaniku HAHY)

3HaOMCTBO 3 (P13UYHOIO Ta G10XIMIYHOIO
nabopatopieto, mpoektamu «Brainy Englishy» Ta
«bi13Hec-iHKyOaTOp»

HI] MAHY Linvosuii OocniOHuybKkuii Npakmukym
nabopamopii excnepumenmanvHux oocniodcenv HI[ «MAH
Vkpainuy http://manlab.inhost.com.ua

[HTEHCHBHA MIATOTOBKA 3 HOCISIMUA aHTJIUCHKOL
(3a CHOHCOPCHKOI MIATPUMKH )

Skylango http://skylango.com/index.php/en/
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Jlekmis-pakTukyM «OcoOIMBOCTI IMpe3eHTAITil
JOCTIAHUIIBKUX MPOEKTIB HA MDKHAPOJAHOMY PiBHI

(Haois Mocskina, xoopounamop 8 YKpaini KOHKYpCy HayKo6o-
mexHiunoi meopyocmi wixonspie INTEL ISEF 3 2005 p.)

TpeHiHr 3 opaTopChKOi MaCTEPHOCTI «SIK yCIINTHO
JISITA B yMOBaX CTPECOBOI CUTYaLlIi»

(Inecca Ilycmoeanosa, xoyu, ncuxonoe, Maiicmep, 6i3Hec-
mpeHep 3 KOMYHIKayitl ma opamopcbKoi MaucmepHocmi)

Ceminap-TpeHiHr «EdekTuBHaA mpe3eHTalls NPOeKTy Ta
HAyKOBa JUCKYCIS 3 WICHAMU KypD»

(Onexcanop Oxpumenko, KaHOUuOam iCMOPUYHUX HAYK, BUKIA0AY
Hayionanvnoco ynisepcumemy im. T. I'. Illeguenxa)

Jlekist Ta mpaktukym «How to write an effective
Essay»

(Anacmacis. Ompowxo, cepmu@iko8anull 8UKIAO0AY, KepPiGHUK
npoexmy «Brainy Englishy)

Opranizariiiine 3a0e3ne4eHHs MATOTOBKU Ta y4acTi
KOMaHJ1 YKpainu B Mi>kHapoIHIi KOHpEpeHIIil
moustoaux BueHux ICYS m. Kyana-JIymnyp, Manaii3zis

(Pyoux Jlroomuna, memooucm HL] MAHY)
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