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HOLDING SCHOOL OLYMPIADS ON COMPUTER SCIENCE IN PANDEMIC
CONDITIONS

S. D. Vapnichnyi*, S. S. Zhukovskyi*

The COVID-19 pandemic has changed attitudes to the educational process around the world,
including Ukraine. Considering the importance of the Students Olympiad in computer science (CS)
for the formation of future IT professionals in Ukraine, it was necessary to quickly develop
appropriate approaches and safe formats for all stages of this Olympiad. Based on a survey of
organizers, a review of Olympiads in CS in countries such as Azerbaijan, Bulgaria, Armenia,
Georgia, Latvia, Lithuania, Moldova, Poland, Croatia, and the Czech Republic was observed, and
the format of the World Olympiad in Singapore was analyzed. Based on the analysis conducted and
taking into account the importance of strict observance of all competition rules, including integrity
and the importance of social contacts of all participants in the Olympic movement, it was decided
that only the online format is insufficient and there was developed a safe format for the third and
fourth stages of the competition, that includes a combination of in-person, online and mixed formats.
Detailed requirements for each of these formats are formulated. Due to a significant increase in the
load on the e-olymp server online verification system, the relevant software has been updated. The
article provides detailed information on the holding of all four stages of the All-Ukrainian Students
Olympiad in CS in a pandemic condition during 2019/2020 and 2020/2021 academic year using
established formats and an improved verification system and describes a typical algorithm of the
participant's actions. Therefore, new competition rules are detailed and innovative, taking into
account unexpected circumstances in the whole world. They were tested and they proved their
effectiveness, so they were also used for the finals of the Ukrainian Junior Olympiad in Informatics
and the Ukrainian Girls’ Olympiad in Informatics. Since there is uncertainty about the pandemic in
Ukraine, the article proposes to apply the proposed rules to hold all future stages of the Olympiad in
Informatics during a pandemic at the official level.
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IIPOBEAEHHS IIKIABHHUX OAIMITIAL 3 IHGOPMATHKH B YMOBAX
IIAHOEMII

C. A. Banniunmnii, C. C. JXyKOBCBKHH

Y 38’a3ky 3 nandemiero COVID-19 3miHunucst nioxoo0u 00 0C8IMHBLO20 NPOUECYy 8 Ycbomy ceimi,
30kpema i 8 YKpaiHi. 3 o2nsi0y HaA 8aKAUBICMbL YUHIBCLKOL onimniadu 3 iHGopmamurku Oss
opmysarHs matibymuix IT-cneuianicmie 8 YrpaiHi, He06XiOHO O6Ys0 onepamueHo HAnpaueamu
8I0N0BIOHI nidxoou Ui be3neuHi popmamu nposedeHHsr 8cix emanie uiei onimniadu. Ha ocHosi
ONUMYBAHHSL OpaaHizamopie 3pobseHO 0211510 NPo8edeHHsT OMNiad 3 H@Popmamuku 8 maKux
Kpainax, sk Asepbaiioxar, Boneapis, Bipmenisn, I'pysia, Aameis, Aumea, Mondoea, Ilonvwia,
Xopeamiss ma Yexis, npoaHanizogaro gopmam nposedeHHss BcecgimHwvoi onimniadu 8 CuHeanypi.
Buxoosiuu 3 yb020 AHANIBY MO 380 KAOUU HA BAXKAUBICML CYB0P020 OOMPUMAHHSL 8CIX NpA8UL
3MORAHHS, 30Kpema U 0obpouecHocmi, ma G KAUBICMb COUIANIbHUX KOHMAKMI8 YCIX YUACHUKIB
ONIMNIAOH020 PYXY, NPUUHAMO PIUEHHS NPOo HedocmamHicms MinbKU OHAAUH-¢popmamy, 6Yy.io
HanpayvosaHo besneuHull popmam nposedeHHs: mpemsb0o20 ma uemsepmoz0 emanie 3MA2aHHsl, U0
gKaoUae KOMOIHAUYI0 OUHO20, OHAAQUH ma 3miulaHozo copmamis. Chopmynbo8aHO OemasnbHi
gumozl 00 KOXKHO020 3 yux gpopmamis. Y 38°a3KYy i3 cymmesum 30UTbULeHHAM HABAHMANEHHS HA
cucmemy OHAAliH-nepegipKU cepeepy e-olymp, 6yno OoonpaybosaHe ei0nogioHe npozpamHe
3abesneueHHs. Y cmammi Hageo0eHo 0emasibHy HPOPMAUI0 NPO NPOBEeOeHHs 8CIX UOMUPLOX emanie
BceyxpaiHcbroi yuHiscvkoi onimniadu 3 iHpopmamuku 8 ymosax narnoemii npomsieom 2019/2020
ma 2020/2021 H.p. 3 BUKOPUCMAHHAM HANPAULOBAHUX opmamie ma 800CKOHANEHOi cucmemu
nepeegipkKu, a maxosK OnuUcCaHo munoguli anzopumm 0iti yuacHuxka. Taxkum YuHoOM 8upobieHi 3axoou
Ui Hoel npasuna npogedeHHst € 0emanbHO pPO3POONEeHUMU Ma IHHOBAUIHUMU, 8paxo8yrouu
HecnoodiBaHi 01 8cbo20 ceimy Hoel obcmasuHu. Lli 3axodu ii npasuna npoliwnu 8unpobysaHHs i
niomeepouiu ceor ehpeKmusHICMb, MOMY S0HU OYAU 3ACMOCOBAHI MAKON 0Nl NPOBEOeHHSsL PIHANY
BceyxpaiHncoroi toHIOpcbKkoi onimniadu 3 iHgopmamuku i BceykpaiHcobkoi 0igouoi onimniadu 3
iHpopmamuru. OcCKilbKU € HeBUSHAUeHiCmb wWo000 MmpueaHHsi naHoemii 8 Ykpaini, y cmammi
NPONOHYEMBCSL 3ACMOCO8Y8AMU 3ANPONOHOBAHI MA ANPOOO8AHI HANPAUNBAHHSL OJsl NPOBEOEeHHS
8cix malibymHix emanig onimniadu 3 iHgpopmamurku nio uac naHoemii Ha opiyitiHoMy pieHL

Knwuoei cnoea: onimniada 3 iHGOpMaAMUKU, OHAAUH-3MAZAHHS, NPOZPAMYBAHHSL, NAHOEMIs;
COVID-19.

Introduction of the issue. The COVID-19 IIocTaHOBKA npo6aemu. [MTangemia
pandemic has led to significant changes in | COVID-19 mnpusBeaa A0 CyYTTEBUX 3MiH
almost all areas of human activity. It did not | npakTiyHo y Bcix cdepax  AIOACHKOL
miss education as well. Educational | migapHOCTI. He omMmHyaa BoHa ¥ OCBITY.
institutions started massive mastering of | OcBiTHi 3aKAaIu Io4yaAHu MacoBO
various distance learning technologies. It is | omaHoByBaTH  pi3HOMAaHITHI  AUCTaAHIIHHI

clear that the changes affected the Olympiad
movement, in particular the Olympiads in
Informatics. In the 2019-2020 academic
year, before the pandemic, the stages 1-3 of
the Olympiad were held in-person, as it
happened in recent years, but the fourth
stage was canceled by the Ministry of
Education and Science of Ukraine (MES).
There appeared a problem of the holding
next stages of the Olympiad, since the
majority of students were intensively
preparing for the fourth stage, expressed a
desire to participate in this stage, of course,
in a safe format. Since until now all stages of
the Olympiad were held in-person, it was
necessary to develop such a format for
holding the competition that would be safe

TEXHOAOTiI HaBYaHHA. 3po3yMiao, II0 3MiHU
3a4enuAl B oaiMIIiagHuH pyxX, 30KpeMa I
oaimrmrianu 3 iHopmaTuru. ¥ 2019-2020 H.p.
[0 naHaeMii 6yao mpoBeaeHO o4HO 1-3 eraru
oaimMImiagu, K 1€ BigOyBaaoCh B OCTaHHI
POKH, ase dYeTBEpPTHH erarr 6yao CKacoBaHO
MiHicTepCcTBOM OCBiTH 1 HayKH YKpaiHU
(MOH). Bunukaa npobaema 1010
IPOBENEHHS HACTYIIHHUX eTalliB oOAiMITiamy,
OCKIABKM  OiABIIICTH  y4YHIB  iHTEHCHBHO
roryBasacd [0 YETBEPTOrO eTally, BUIBHUAA
OaxkaHHS B34TH yd4acTh y IIbOMY eTalli,
3po3ymino, y 6esnegynomy opmarti. OCKiAbKU
OO LBOTO dYacy BCi eranmu oaiMmmiagu
IIPOBOIUAUCH OYHO, HEeOoOXiTHO Oyao
BUIIpAIIOBAaTH TaKu¥ ¢opMaT IIpOBeneHHH
3MaraHHsl, IKUii 6u OyB Oe3reyHuil [Ad BCiX
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for all participants, but ensure the necessary
control over the course of the competition,
namely the absence of plagiarism, recourse
to third-party resources or gadgets, help
from others, etc.

Current state of the issue. The COVID-
19 pandemic has led to transition in learning
to the predominant wuse of distance
technologies, such as online conferencing,
learning management systems, and other
tools [1]. The problem of organizing computer
science Olympiads in the conditions of the
pandemic turned out to be new for all
countries. The reaction was different. So, in
Ukraine, the fourth stage of the Olympics
was canceled, the same happened, for
example, in Romania. There, at the call of
the National Council of Students, Olympic
students supported their colleagues in an
Internet seminar as a kind of Olympic
solidarity  (https://www.facebook.com /
consiliulelevilor) [2]. In 2020, Moldova also
did not host the final stage of the Olympiad
in Informatics and did not present a team for
the International Olympiad in Informatics
(I0), and in 2021 the Olympiad was
postponed for an indefinite period, and it is
not known whether it will be held.

However, a number of countries in 2020
managed to hold in-person final rounds
before the implementation of quarantine
restrictions, some countries conducted final
rounds and selections in remote form, and
teachers of students, who participated in the
Olympiad, were the observers. In some
countries the first stages took place remotely
without any control. The issue of integrity
was left to the participants themselves. In
this regard, the quota for the final stage has
been increased. However, all interviewed who
confirmed their participation in the
International Olympiad affirm that the
selections at the IOI were held in-person.

VYacHUKIB, aae 3abe3medyBaB HeOOXiTHUM
KOHTPOAb 3a XOIOM 3MaraHHs, a caMme
BiACyTHICTB maariary, 3BEepHEHHI o

CTOPOHHIX pecypciB abo ramKeTiB, JormoMora
CTOPOHHIX 0Ci0 TOIIO.

Ananis OCTaHHIx IOCAiNZKEeHD i
nyOaikauiii. [Tangemis COVID-19 mpusseaa
O TIIepexolly HaB4YaHHS Ha IIepeBakHeE
BUKOPUCTAHHS  OJUCTAHIIHAHUX  TEXHOAOTIH,
TAaKUX K OHAAMH-KOH(pEepeHIli, CHCTeMH
YIIpaBAIHHSI HaBYaHHAM Ta iHII iHCTPyMEHTH
[1]. IIpobaema opramizamii oaimmiag 3
iHpopMaTUKN B yMOBax ITaHAEMii BHSIBHAACH
HOBOIO [IAd BCiX KpaiH. Peakmia Oyaa pi3HOrO.
Tak, B YKpaiHi 4eTBepTHH eTamn oaiMItiazm 6yao
CKacoBaHoO, Ile K BiIOyAOCh, HAIIPUKAQL, i B
Pymywnii. Tam Ha 3akauk HaitioHaabHOI panu

CTy[EHTIB OAIMITIKCBKI CTyOEHTHU
HiITPUMyBaAM CBOiX Koaer B IHTepHer-
ceMiHapi B dKOCTi CBoepimHOI oaimItiagHOL
COALTAPHOCTI

(https:/ /www.facebook.com/ consiliulelevilor)
[2]. ¥ MoamoBi 2020 pokKy TakoXK He
npoBoouBCs (PiHAABHUI eTanl oaiMmianm 3
iHpopmaTuku, i He Oya0 TIIpPeaCTaBACHO
KOMaHay Ha BcecBiTHIO yYHIBCBKY oAiMITiamy 3
inpopmaruku (IOI), a B 2021 porii oaimmiany
IIepeHeCeH0 Ha HeBU3Ha4dyeHUH Iepion, i He
BizmoMo, 4u O6yze BOHA IIPOBOIUTHCE.

[Ipore pax kpaiH y 2020 powmi 3ymian
IIPOBECTH OYHi (piHAABHI TypH [0 BBeOEHHS
KapaHTHHHUX OOMeEXKeHb, [esKi KpalHu
npoBoouAM (piHaABHI Typu Ta Bigbopu
OUCTaHLIFHO, i criocTepiragyaMu OyAM BYHUTEAI
y4HIiB, gKi Opaam y4actb B oaimmiami. Y
OedKUX KpaiHax IIeplli eTany IIPOXOOUAUN
OUCTAHIIIHHO 0e3 Oyab-IKOTO KOHTPOAIO.
[MuTanHa nOOoTpUMaHHS AO0OpPodYecHOCTI Oyao
IIOKAQIEHO Ha CaMHX YYacCHUKIB. Y 3B’E3KYy 3
UM 30iABIIIEHO KBOTY Ha (PiHaABHUH eTarl.
[IpoTe Bci onuTaHi, XTO HiATBEPAUB y4acTh y
MixkHaponHi#t oaAiMIIiazi, CTBEPAXKYIOTbH, IIIO
Bigboopu Ha I0OI mpoBOAMAM OYHO.

Table 1
Results of the survey on the holding of computer science Olympiads in some
countries
Country 2020 2021 Data source
Azerbaijan | The National | The first stage took | https://codeforces.com
Olympiad was held | place remotely, the | /profile/medv
under the auspices of | second stage in-

the Ministry of

Quarantine with

person in compliance

quarantine
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Restrictions. requirements. It is
planned to conduct
the final stage in-
person.

Bulgaria | The National | As in 2020. https:/ /codeforces.com
Olympiad and /profile/Martin53
selections were held
in each school of the
participants. The
observer was their
teacher. The number
of participants in
selections has been
reduced.

Armenia | The National | The first stage took | https://codeforces.com
Olympiad took place | place  online. The | /profile/EmilConst
before the quarantine | regional stage and the
restrictions. final were held as

usual.

Georgia | The first stages were | As in 2020. https://codeforces.com
held online. The final, /profile/achi_basadzish
as usual. Qualifying vili
stages for 101 as well.

Latvia Everything were held | The National Olympiad | https://codeforces.com
before quarantine. has been cancelled, | /profile/realcomplex
the selection process
for the IOI is still
unknown.

Lithuania | The National | National Olympiad in | https://codeforces.com
Olympiad was held | schools or online. /profile/.__.
online from home
under cameras. The
team was also
selected on the base
of results of the
Baltic Informatics
Olympiad (BOI).

Moldova | They had time to hold | Rescheduled. It is not | https://codeforces.com
only the mathematics | known whether | /profile/I_Love_Tina
competition, so there | anything will happen.
was only a national
team at the IMO, the
team was not sent to
the IOL.

Poland | The third (final) stage | The second stage was | https://codeforces.com

has been canceled.
All participants who
passed it are declared
winners. The teams
for the Central
European (CEOI) and
Baltic (BOJ)
Olympiads were

conducted online
without supervision,
so the integrity of this
stage is questionable.

Due to this, the
number of
participants of the

third stage has been

/profile / Goorkiewicz
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formed based on the
results of the second
stage. The best 25
participants of the
second stage are
invited to the meeting

increased. The third
stage is planned to be
in-person. Participants
in the third stage no
longer receive any
benefits (as they did

at the IOI. (Usually,
the first four
participants based on
the results of the
final stage are invited
to the I0I).

before),
winners do.

but the

The National
Olympiad was held
in-person. The
Croatian Open
Olympiad in
Informatics (COCI)
was held online, with
participants  writing
from  home. The
selections passed
without any changes.

Croatia

As in 2020.

https://codeforces.com
/profile /ppavic

Czech
Republic

The final stage was
conducted online
with proctoring.
There were no
selections, the
national team was
determined by the
result of the final
stage.

The regional and final
stages
online. Selections were
in-person.

https:/ /codeforces.com

were held | /profile/osladky

Regarding the 2020 IOI in Singapore, the
organizing committee decided to hold the
competition  online. Rules for its
implementation were developed, one can
get acquainted with them here [3]. These
developments were used in our research,
although, in our opinion, only a completely
online format is not enough, because in an
online competition it is much more difficult
to control the process of conducting and
complying with all the requirements, in
addition, social connections between
students are very important, of course, in a
safe format. There is an understanding of
this in many countries, as evidenced by the
data from Table 1.

Aim of research is to develop formats
for the safe conduct of all stages of the
Student Olympiad in Informatics in the
conditions of the COVID-19 pandemic, to
finalize the e-olymp server for the

71

MMogo IOI 2020 p. B CuHramypi,
OPTKOMITET BHPIIIIUB IIPOBECTH 3MaraHHd
oHAaMiH. Byau po3pobaeni mnpaBuaa ix
IIPOBEAECHHS, 3 HUMH MOXHa O3HalOMUTHUCH
TYT [3]. i HampamoBaHHA  OyAn
BUKOPHCTAHI B HAIIIOMYy AOCAIIZKEHHi, X04a,
Ha Hallly OyMKY, TiABKH IIOBHICTIO OHAQMH-
dopmMaTy HEIOCTATHBO, OCKIABKU B OHAQHH-
3MaraHHi 3HA4YHO BaxK4de€ KOHTPOAIOBATH
IIpolleC IPOBENEHHS Ta AOTPHUMAaHHS BCiX
BUMOI, KpiM TOro, Ay3e Ba’KAUBUMH €
COLliaABHi 3B’I3KHU MiXK YYHAMH, 3pPO3yMiao,
y 6esnegynomy dopmati. Po3ymiHHS IIbOTO €
B OaraThox KpaiHax, Ipo II0 CBigYaTh OaHi
3 Taba. 1.

MeTol0 mocAimmxeHHA € pPo3pobKa
dopmarTiB 6e3meyHOro IIPOBEIEeHHS BCiX
eTariB YYHIBCBHKOI oaiMmITiayu 3
inpopmaTurku B ymoBax maHaemii COVID-
19, moompairroBaHHSI cepBepy e-olymp nas
YCIIIIITHOTO MPOBEAEHHS Ili€i oaiMmIiaau B
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successful conduct of this Olympiad on a
nationwide scale, and to implement these
developments to the various types of
Olympiad competitions in informatics in
Ukraine.

Research methods. Due to the
cancellation by the Ministry of Education
and Science of the fourth stage of the All-
Ukrainian Students Olympiad in
Informatics and the importance of such
competitions for the formation of future
high-class IT specialists of Ukraine, the
jury of this stage headed by Oleksandr
Mitsa, with the active participation of
Anton Tsypko and other jury members,
trainers, an expert consultant, decided not
to leave students without their favorite and
long-awaited competitions and to hold the
fourth stage on public grounds.

There were held a series of online
consultations for working out the format of
the fourth stage, and in early May 2020 an
online training tour was held to prepare for
the fourth stage. It was decided to use the
following technology for conducting the
training tour: all participants must work
with computer cameras turned on and
screen recording. The tour took place in the
Zoom program, the participants were
assigned to rooms, and in each room there
was an observer from the jury. The
progress of the competition was recorded in
each room. In addition to the actual
problem solutions, the students had to
send a screen recording file to the jury.

The training tour aroused great interest
among students, more than a hundred
participants took part in it. The successful
experience of its holding showed the reality
of organizing online competitions on the

scale of the whole of Ukraine. The
organizers also shared  with  the
participants the experience and

methodology of solving Olympiad problems
in informatics [4].

Results and discussion. For, as already
mentioned above, it is impractical to hold
the competition only online, in further
consultations the following format of the
fourth stage was developed: all those
willing from among those selected
according to the results of the 3rd stage
(the desire was confirmed by the
corresponding application) were distributed

MamrTabax Bciel KpaiHu Ta BIIPOBAPKEHHS

IUX HaIpalfoBaHb [0 PIi3HUX BU/IIB
oAiMITiagHUX 3MaraHb 3 I1H(POPMATHUKH B
YkpaiHi.

MeTonuka mocaAimmkeHHs. Y 3B’I3Ky 3i
cKacyBaHHSM MiHICTepCTBOM OCBITH i HaAyKH
4eTBepTOro eray BeceykpaiHChKOI yUHIBCHKOI
oaimITiany 3 iH(OPMATHKH Ta BasKAUBICTIO
TAKUX 3MaraHb JAd (POpMyBaHHsS MaMOyTHIX
BUcOKOKAacHUX [T-crmemiaaicTiB  YKpaiHy,
XKypi mporo erarry Ha 4oai 3 OaekcaHIpoOM
Miroro, 3a akTuBHOI y4dacti AHTOHa [lurka
Ta IHIIUX YAEHIB Kypi, TpeHepiB, eKclepTa-
KOHCYABTaHTA, BUPIIIIHMAO HE 3aAHIIATH YIHIB
0e3 yAIOOAEHUX i JOBrOOYiKyBaHUX 3MaraHb i
IIPOBECTU YETBEPTHUH eTarl Ha TPOMaIChKUX
3acazax.

Byaa IIpoBeaeHAa HH3Ka OHAAQMH-
KOHCYABTAIlill [IAsl HaIIpallfoBaHHS (popMary
4eTBEPTOIO €Tally, Ta Ha II04YaTKy TpaBHA
2020 p. HIpoBEOEHO TPEHYBAABHHM OHAAMH-
TYp [OAS IMiATOTOBKYU OO YETBEPTOTO eTarly.
BupinreHo 3actocyBaTH TaKy TEXHOAOTIIO
IPOBEACHHA  TPEHYBaABHOIO  Typy: Yci
yJaCHUKU IIOBHHHI IIpalroBaTi 3
YBIMKHEHUMH KaMepaMu KOMIIIOTepiB Ta 3
BEEHHAM 3alluCcy eKpaHy. Typ IIpoxoauB y
nporpami Zoom, y4aCHUKH OyAM 3aKpiraeHi
3a KiMHaTaMH, TaKOXK y KOXKHil KiMHaTi OyB
criocrepirad Bixm kypi. [IpoBomuBcs 3aruc
XoO4y 3MaraHHs B KOXKHIM KiMHaTti. Kpim
BAaCHE PO3B’I3KiB 3a7a4, y4YHi [TOBUHHI OyAM
HagicAaTH XKypi paiia i3 3arIncoM eKpaHy.

TpeHyBaAbHHI Typ BHKAMKAB BEAUKY
3aIliKaBAEHICTb cepejl YYHIB, ¥ HbOMY B3SAU
y4acThk OiAbllle CcTa YYaCHUKIB. YCITIIITHHH
JOCBiO HOro IpoBEAEHHSI II0Ka3aB PEaAbHICTh
opranisamii OHAaMH-3MaraHb y Maciurabax
yciei  YkpaiHm. OpranizaTopy  TakoxK
IOMIAMAWUCHE 3 VyYaCHHKaMH [OOCBiIOM Ta
METOMMKOIO PO3B’I3aHHS OAIMITIQHUX 33134
3 inchopMmartuku [4].

BHKAaZ OCHOBHOI'O MaTepiaay.

IIpoBenenHs YyeTBEpTOro eTamny
BceykpalHChKOI Y4YHIBCBKOI oAimMmiazu 3
indbopmarukn y 2020 p.

OcCKiAbKH, 9K yKe OyAO 3a3HA4YeHO BHIIE,
OPOBOAUTU  3MaraHHs  TiABKHM  OHAAMH
HEJIOLIABHO, V IOJAABIINX KOHCYABTALlISIX OYB
BUPOOAEHUH HACTYIIHUI (popMaT 4eTBEPTOrO
eTarry: yci oxodi 3 dYHucaa THUX, XTO OyB
BiniOpanui#i 3a peadyabTaTaMu 3-T0 eTaly
(backaHHS MATBEPIKYBaAOChH BiIIOBiTHOIO
3a9B0OI0), OyAM PO3MOMiA€HI IO AEKiABKOX
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in several cities of Ukraine, where they
participated in the stage under the
supervision of the jury representatives, who
also voluntarily agreed to it. Totally 131
students took part in this stage.

The best 20 students were invited to the
training and selection sessions held at the
Kremenchuk A.S. Makarenko Pedagogical
College. Based on the results of these
sessions, a student national team of
Ukraine was formed, consisting of Oleg
Naver and Sofia Melnyk (both from the
Poltava regional scientific boarding lyceum
of  II-III degrees at Kremenchuk
A. S. Makarenko  Pedagogical  College),
Andriy Kovrygin (Lyceum No. 208 m. Kyiv)
and Vladyslav Zavodnyk (Ukrainian
Physics and Mathematics Lyceum).

The World Student Olympiad in
Informatics, which was supposed to be held
in Singapore, took place online. Pupils of
each participating country wrote in one
designated place on the territory of their
state. The national team of Ukraine wrote on
the basis of the Poltava Regional Scientific
Boarding Lyceum of the II-III degrees at the
Kremenchug Pedagogical College named
after A.S. Makarenko All members of our
national team won silver medals. The results
of the International Olympiad in Informatics
can be found here [5].

Holding stages of the
Ukrainian Student Olympiad
Informatics in 2020/2021.

In the 2020/2021 academic year, the
Ministry of Education and Culture issued
Order No. 1175 dated September 24, 2020,
on the holding of student subject
Olympiads and indicated the relevant
terms [6]. In some regions, the first stage of
these Olympiads was held. But due to the
second wave of the corona virus pandemic,
by the order of the Ministry of Education
and Culture No. 1/9-694 dated
12.15.2020, the holding of student subject
Olympiads was canceled [7].

The public organization "Federation of
Olympiad Programming of Ukraine" took
the initiative that it is always possible to
develop and ensure a safe format for
holding Olympiads, and took upon itself all
the concerns related to the holding of the
All-Ukrainian  Students Olympiad in
Informatics. The basis of this public

1-2 All-

in

MicTax YKpaiHH, e BOHH O4YHO OpasH y4acTh
Yy eTari Hifi CIIOCTePEXKEHHIM PEACTaBHUKIB
XKypi, $£Ki TakKOX [J00pOBIABHO Ha IIe
IOTOAVAUCE. YCBOTO y IIbOMY €Talli B34B
y4actb 131 y4JeHs.

Hatikparmmx 20 y4HiB 6yA0 3aIIpoIieHo Ha

TPEeHyBaABHO-BiA0ipKOBI 360pH, aKi
nmpoxonuan  Ha  6a3i  KpemeHuyIpKoro
[1eJaroTiYHOIO KOAETKY imMeHi

A. C. MakapeHka. 3a pe3yabTaTaMH IIHX
36opiB Oyaa copmoBaHa y4HIBCBKa 30ipHA
KoMaHa YKpainu y ckaaai Oaera Hasepa ta
Cogii MearHuK (000€ 3 IloATaBCBKOTO
00AaCHOTO HAYKOBOIO Ainero-iHrepHarty II-111
CTYIIEHIB opu KpemeHuyripKoMy
IeaaroriYHOMY KOAETKi iMeHi
A. C. Makapenka), Aunpia KoBpurina (aiteit
Ne 208 m. KueBa) Ta BaagucaaBa 3aBogHEKaA
(YkpaiHCBKHME (Pi3UKO-MaTeMaTUIHUH Aillet).

BcecBiTH ~ yuHIBCBKaA ~ oaiMmmiama 3
iHpopMaTHKH, SKa ITOBUHHA OyAa IIPOXOIUTU
B Cunramypi, BigOyaacd oHaaliH. YuHi
KOXKHOI KpaiHM-y4aCHHII IIHMCAAUM B OJHOMY
BiABeJEHOMYy MICIli Ha TepeHaxX CBO€l
aepzkaBu. 30ipHa KoMaHAa YKpaiHH mucasa
Ha 6a3i IToATaBCLKOrO 06AACHOTO HAYKOBOTO
Ainero-intepHary  II-1II CTYIIEHIB IpH
KpemeH4yIpbKOMy II€ArorivyHOMY KOAE€IKi
imeni A. C. MakapeHKa. Yci y9YacHUKH HaIIoi
30ipHoi  BuOOpoam  CcpibHI Memaai. 3
pe3yabTaTaMu MixKHaApPOOHOI oOAiMIIiagu 3
iHpopMaTHUKN MOXKHA 03HAMOMUTHCH TYT [5].

IIpoBenenHs 1-2 eramiB
BceykpalHChKOI Y4YHIBCBKOI oAimmiazu 3
indopmaTuku y 2020/2021 H.p.

Y 2020/2021 naByaapHOMy poii MOH
Bumaso Haka3 Ne 1175 Big 24.09.2020 p. opo
IIPOBEACHHS Y4HIBCBKHUX IIpeAMETHHX
oAiMITiaZ 1 BKa3aA0 BiAMIOBIiHI CTPoKU [0]. ¥
OesKNX 00AacTsax OyAO IIPOBEOEHO ITEePIIIH
eran IUX oAiMmiaz. Aae y 3BMI3Ky 3 IPYTOIO
XBHACI0O KOPOHaBipycHOi IaHzaeMii Hakazom
MOH  Ne 1/9-694 Bin 15.12.2020 p.
IIPOBEACHHS Y4HIBCBKHUX IIpeAMETHHX
oaimrtiazm 6yA0 CKacoBaHoO [7].

I'pomanceka opranizairis "denepartia
OAIMITIaTHOTO  IIporpaMyBaHHSI  YKpaiHnu'
BUCTyIIMAA 3 IHII[IaTHBOIO, II0 3aB3KIU
MOZKHa BHPOOUTH Ta 3a0e3MednTH 0e3rmeaHuH
dopMaT IpPOBEAEHHS OAiMITian, i B3gaa Ha
cebe Bci TypboTH, gKi TOB’I3aHI 3
IpoBeAeHHAIM BceykpaiHCBKOI  y4HiIBCBHKOI
oaimmtiamu 3 iHQopMaTuku. OCHOBOIO ILi€l
TPOMAJZICBKOI OpraHizallii cTaau 4YAeHH Kypi
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organization was the members of the jury
and participants of the Olympiads in
informatics of the past years. In order to
avoid legal conflicts, the event itself was
renamed the "All-Ukrainian Programming
Olympiad". The need for the emergence of
such a public organization was also
determined by appearance of competitions
for schoolchildren in Ukraine, which do not
comply with the "Regulations on All-
Ukrainian Olympiads and Tournaments".
In particular, these are the European
Junior and Girls' Programming Olympiads,
which are already very popular in Europe.
The created public organization coordinates
the above-mentioned Olympiads and will
coordinate other competitions that will
appear and will be related to Olympiad
informatics.

It was decided to hold the All-Ukrainian
Programming Olympiad in 4 stages. Due to
the situation, the first two rounds were
held exclusively online.

By reason of the large number of
participants in the first and second stages,
there arose the issue of resource for
holding the Olympiad. The Internet portal
https:/ /www.e-olymp.com [8] was taken as
a basis. There was developed a competition
system for the Olympiad, with the ability to
submit solutions, feedback from the jury,
online compilers, automatic check system.
In this system participants could write
code, test it in online mode on tests from
the condition of the problem and on their
own tests. During the first stage, the load
on the server was not very high, during
that time 3241 participants registered and
73223 solutions were checked, but for a

long time.
The first stage lasted from December 17
to January 22. More than 2,000

participants received 500 or more points,
which allowed them to enter the second
stage. The distribution of participants by
region is shown in Fig. 1.

Ta YYaCHUKHM oAiMmian 3
MHUHyAUX  pokiB. o6

OPUONYHUX  KOAi3i#l, cam 3axim 0Oyao
IeperMeHOBAaHO Ha "BceykpaiHCcbKa
oaimITiama 3 mporpamyBaHHs'. HeoOximHicTh
IIOSBU  TakKOi TI'POMAaACBKOI  opradizariii
3yMOBHAO M Te, IO B YKpaiHi Io4aau
3’IBASITHUCS 3MAaraHHsl A IIKOASIPIB, dKi He
BiIIOBiIAIOTH "TToAOZKEHHIO Ipo
Bceykpainceki oaiMITiany, TypHipH".
3okpeMa, 1€ €BpoIeiicbKa IOHIOpPCHKa Ta
[iBOYa OAIMIIiaAy 3 IIporpamMyBaHHSsI, SIKi BXKe
MalOTh BEAWKY IIOIyASIPHICTE Y EBpOIi.
CrBopeHa rpoMaiiCbKa opraizartis
KOOPAMHY€E IIPOBEACHHS 3a3HAYEHUX BHIIIE
oaiMITiaz Ta 3a¥iMaTUMETBHCS KOOPAUHAIIIEI0
IHIIIMX 3MaraHb, SKi OyayTb 3’IBASITHCS Ta

iHOpMaTHKU
HE  BHHHUKAAO

OyayThb TIOB A3aHi 3 OAIMITIaTHOIO
iHpOpMAaTHKOIO.
Bceykpainceky oAiMITiaTy 3

IIporpaMyBaHHsI OyAO BHUPIIIIEHO IIPOBECTH B
4 eranu. Ilepuri aBa Typu y 3BEI3KYy i3
CHUTYAalIli€l0 IIPOXOIHUAN BHHSITKOBO B OHAAQMH-
dopmari.

Uepe3s BEAUWKY KIABKICTh VYaCHHKIB ¥y
IepIIoMy Ta [APYyroMy eTarnax IIOCTaAo
IUTaHHS pecypcy ST IIPOBEAEHHS
oaimmtiamy. 3a OCHOBY OyAao B3daTO IHTEpHET-
noptaa https://www.e-olymp.com [8]. dasa

oaimmtiam ~ 6ya0  po3pobA€HO  cHUCTEMY
3MaraHb, 3 MOXKAHUBOCTSIMHU 3[a4i PO3BA3KY,
3BOPOTHOTO 3BMI3Ky 3 Kypi, OHAalH-

KOMITIAATOPaMH, y SKIid yJYaCHHUKU MOTAU
IHMCaTU KO, TECTyBaTH MOro B OHAAMH-
peXuMi Ha TecTaxX 3 yMOBH 33Jadi Ta Ha
BAAQCHHUX TeCTaX, aBTOMaTHUYHOIO CHCTEMOIO
nepeBipku. IIporsarom  mepiioro — erarmy
HaBaHTaXKEHHS Ha CcepBep OyAo He mdyKe
BEAHMKE, 3a LIEM 4Yac 3apeecTpyBasuch 3241
y4acHHKIB 1 Oyao 1epeBipeHo 73223
PO3B’d3KH, IIPOTE 32 BEAUKUH TepPMiH.

[Teprmit erann TpuBaB 3 17 rpyaHsa 1o 22
ciunga. [Torax 2000 yyacHuUKIB orpuMaan 500
Ta Oiaplre 0aaiB, II0 [O3BOAMAO IM
moTpanuTu B apyruii  erarn.  Posmogia
y4acHUKIB 3a obaacTaMu 300pazkeHO Ha
Puc. 1.
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Statistics by region

v,

|
&ha

Totally 3241 participants

The second stage consisted of two
rounds, each lasting 5 hours and was held
entirely online. In order to get to the next
stage, it was necessary to score at least
500 points in any round. The first round
was held on January 24.

= Not credited

T4151617187192021 2223242526 2728293011 2 3
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4500

225
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Fig. 1. Number of participants in the first stage of the Olympiad by region

Apyruii eTam cKAQaBCd 3 MOBOX TYPIB,
KOXKEH 3 9K TPUBaB S5 I'OAWH Ta IIPOHIIIOB
IOBHICTIO oHAaMH. [lag  TOoro, 1106
HOTPAIIUTH y HACTYIIHHM eTrar, OOoTPiGHO
O6yaro Habpatu npuHaiimHi 500 6aaiB Ha
Oynp-akomy Typi. Ilepmuii Typ OyB
npoBeAeHUH 24 cidHs.

The number of submitted solutions

® Credited

: All-Ukrainian Clympiad

in programming

i I|||I|||||l|||||||
4 8 67

8 21017121314151617168192021 22

Fig. 2. The number of solution submits during the first round of stage 2
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2,261 persons participated in the second
round, and 39,391 solutions were checked
in 5 hours of the first round of stage 2. For
the stable operation of the Olympiad
system there was used the possibility of
connecting additional test systems when
the load increased and turning them off
automatically when the load on the system
decreased. Thus, during the first round of
stage 2, more than 20 test systems were
simultaneously working at peak loads
(Fig. 2).

Totally 470 participants received at least
500 points and went to the third stage.
Works are checked for plagiarism, identity
of code and code fragments [9]. More than
500 cases of violations of the rules were
found, due to which the works of 225
participants were canceled (Fig. 3).

Y nmpyromy Typi Opaam ydacte 2261
Y4acCHHKIB, 1 3a 5 TOAWH IEPIIOrO Typy 2
etany Oyao mepeBipeHo 39391 po3B’a30K.
JAVN:: crabiabHOL poboTu CHUCTEMHU
IpOBeNeHHs oAiMmianay GyA0 BHUKOPHUCTAHO
MOZKAUBICTL  IIIAKAIOYEHHA  OOAATKOBUX
TECTYBaABHUX CHCTEeM TIpu 30iAbIIEHHI
HaBaHTaXXEHHS  Ta  BiAKAIOYEHHd  IX
aBTOMATHU4YHO, KOAM HaBaHTaXXEHHS Ha
CHCTEMY 3MEHIIyBaAoch. Tak mig dac
nepmioro Typy 2 eramy B IIKOBi
HaBaHTaXXEHHSI  OJHOYACHO  IIPalIf0BaAO
noHan 20 TecTyBasbHUX cucteM (Puc. 2).
3arasom 470 Yy4aCHHUKIB OTPpUMaAHU
npuHaiiMHi 500 6aaiB Ta NoTpanuAn B
Tpetiti erarnn. PoboTH nepeBipeHi Ha maariar,
iIEHTUYHICTh KOOy, pparMeHTiB Koxay [9].
Byao BusaBaeno mnoHanm 500 Bumnagkis
HOpPyIIeHb IPaBHA, depe3 IIo pobotu 225
y4acHUKIB Oyan aHyAboBaHi (Puc. 3).

Plagiarism

UOI 2021, round 1, stage 2

® All other participants

@ Participants who are suspected of plagiarism (using another's code)

Totally found 368 similar solutions

Fig. 3. Information about plagiarism during the first round of stage 2

The second round took place on January
6 and also lasted five hours. However, only
a few cases of plagiarism were detected in
the 2nd round.

In total, based on the results of the 2nd
stage, 576 participants were selected for
the third stage, 530 of whom took part in

Hpyruii Typ BimOyBcs 6 cigHsa, TakoOX
TpUBaB II'aThb roguH. [Ipore B 2 Typi Oyao
BUABAEHO AUWIIIE JeKiAbKa BUIIAKIB IIAAriaTy.

3arasom 3a pesyAbTaTaMu 2-ro erary 0yAo
BimiOpaHo 576 y4YacCHUKIB TPETHOIO eTally,
530 3 gKuX B3$AM B HBOMY ydacTb. 3-U eTan
BimOyBcss 27-28 arororo 2021 p. Ha Oiabmre
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it. The 3rd stage took place on February
27-28, 2021, at more than 30 venues in
Ukraine, 25 coordinators from different
regions of Ukraine participated in the
stage.

Development of the format for the
stage 3 of the All-Ukrainian Student
Olympiad in Informatics in pandemic
conditions.

Since, as was mentioned above, the third
stage should include not only an online
format, the jury, the organizing committee,
and an expert consultant of the Olympiad
developed such a document regarding the
format of the III stage of the All-Ukrainian
Programming Olympiad in 2021. Let us
consider its content.

I. General

— Stage III of the Olympiad can be held
in one of three options: in-person format,
online format or mixed format.

— In each region the format of the event
is determined by the regional coordinator.

— The regional coordinator is
responsible for compliance with the rules
in that region.

— Before the start of the Olympiad
participants need to confirm the data they
entered in the registration form. To do this,
they need to send the following data to the
e-mail of the regional coordinator:

1. Scan or photo of ID card (or birth
certificate for participants who have not yet
received an ID card). The document
number can be hidden, for example,
sketched.

2. Scan or photo of a school certificate.

— Only after the regional coordinator

confirms the data reliability, the
participant will be able to participate in the
IIT stage.

II. In-person format

All participants take part in the
Olympiad in-person in the appropriate
places determined by the regional
coordinator.

Exceptionally, the regional coordinator
can allow a participant to participate in the
Olympiad online, if the participant
objectively cannot appear in person. In this
case, the rules of the online format will
applied.

The participant must come to the
Olympiad with an original identity

HixK 30 MatijaHuuKax YKpaiHu, y IIpoBeoeHHI
erarry Opaan ydacTb 25 KOOpAHMHATOPIB 3
pi3HUX obaacTeit YKpaiHu.

Pospobka dopmarty NIpOBEAEHHS
TPETHOTO eTamny BceykpaiHCBKOi
Y4YHiBCBbKOI oAimmianu 3 iHdbopmaTHKH B
yMoOBax HmaHAeMil.

OckiapkH, 9K Oya0 BHIIE 3a3HA4YEHO,
TpeTiii eTarr IIOBHHEH NepeadadaTd He TiABKH
oHAaMH-pOpMAaT, IKypi, OPrKOMITEeTOM Ta
€KCIIEPTOM-KOHCYABTAHTOM oAiMItiaznii  OyAo
HampalboBaHO TaKWUP  [JOKYMEHT IIOM0
dopmarty IPOBEIECHHS II eTary
BceykpaiHcbKkoi oaiMITiazi 3 IIporpamMyBaHHS
y 2021-my poui. HaBenemo iioro.

I. BaraasHe

— I eramn oaiMmmiagy MoXKe IIPOBOAHUTUCH
B OJHOMYy 3 TPBOX BapiaHTiB: OYHOMY
dopmaTi, oHaaliH-(popMaTi abo 3mimraHOMy

dopmari.

- Y KO>KHOMY perioHi dopmar
IIPOBEACHHA BH3HAYAETBCS PETiIOHAABHUM
KOOPAHMHATOPOM.

— PerionaavHuit KOOpAHHATOP

BiAMIOBima€e 3a AOTPUMAaHHS IPaBUA ¥ IIHOMY
perioHi.

— Jo moyarky oaAiMIiagu ydacHUKaM
HOTPiOHO MIATBEPAWUTH [MaHi, $SKi BOHH
BHECAHU B peecTpallifiny dopmy. [Jas 1BOro iM
NOoTPiGHO BIAIIPABUTH HA €ACKTPOHHY IIOLITY
perioHaAbHOTO KOOpAUHATOpa HACTYIIHI JaHi:

1. Ckan yu ¢ororpadiro ID-kaptku (abo
CBIIOIITBA IIPO HAPOMKEHHS [IAS YIaCHHUKIB,
gki me He orpuMasu ID-kaptky). Homep
JOKYMEHTa MOXKHa IIpHUXOBaTH, HAIIPUKAA,
3aMaAloBaTH.

2. Ckan 4ym ororpadiro DOBILOAKH IIPO
HaBYaHHS Y IIIKOAI.

— Aumme micasg TOrOo, SK pPerioHaABHUH
KOOpAMHATOP MiATBEPKYE IIPaBAWBICTH
JaHWX, y9aCHUK 3MOXKe B3aTU y4dacTtb y I
eTarti.

II. Ounuii popmat

Yci ygacHUKH OepyTh y4acTb B OAiIMITiafi
OYHO y BIANOBIAHUX MICIIX, BHU3HAYEHUX
perioHaABHUM KOOPZAHMHATOPOM.

Y BHUHATKOBOMY MOPSIAKY PETriOHAABHUH
KOOpAMHATOP MOXKE€ [OO3BOAUTH YYaCHUKY
B34TH y4acTb B OAIMITiafli OHAAMH, SKIIO
yJ4acCHUK OO’€KTHBHO HE MOXKe 3’IBUTUCS
O4YHO. Y TakOMy BHWIIQAKY [OAd HBOIO
JIITUMYTBb IIpaBHAA OHAAWH-(hOpMAaTYy.

YuyacHHK Mae IIpUHTH Ha oOAiMIIiaay 3
OpPUTiHAAOM JIOKYMEHTQ, III0 IIOCBiI4ye O0CO0Yy
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document (ID card, foreign passport, etc.).

During the competition, participants
may not use electronic devices and any
printed literature, except for a computer
provided by the organizers.

During the competition, participants are
prohibited from communicating with other
people who are not the organizers of the
Olympiad.

III. Online format

— All participants participate remotely.

— The participant must record the
process of tasks completion, for example,
through the OBS Studio program. The
record must include:

— Image from a webcam recording the
participant's work from the front or side.
The webcam must capture the participant's
face. The minimum frequency is 5 frames
per second.

— Sound. The recording must contain
sound.

— Screen image. The quality of the
video must be such that the participant
code can be readable. The minimum
frequency is 5 frames per second.

— The participant must record a test
video for a few minutes no later than three
days before the start of the Olympiad, and
then send it to the coordinator. If the
coordinator has any comments, he will
inform about it.

— At the end of each tour, the
participant must upload the recording to
the YouTube service, so that the video can
then be viewed via the link. The link to the
video must be emailed to the regional
coordinator on the same day. In the letter,

indicate the surname, first name,
patronymic, as well as a link to the video.

— The participant can use any
operating system that meets all the
requirements of the organizers.

— The participant can use any

environment installed on the computer to
write the code.

The participant is prohibited from:

1) be absent from the workplace (i.e.
without camera surveillance) for a total of
more than 15 minutes during the entire
tour;

2) communicate with strangers in any
way;

(ID-kapTKa, 3aKOPAOHHUN ITACIIOPT TOILIO).

[Tim yac 3MaraHHd y4aCHUKU HE MOXKYThb
KOPHCTYBATHCS EACKTPOHHUMH IIPHAAIAMHU
Ta OyOb-IKOI0 OPYKOBAHOIO AiTEPATypPOIO,
KpiM KOMITIOTepa, HaJIaHOIOo
oprasizaTopamu.

[Tig gac 3maraHHdg ydyacHHKaM 3a00pOHEHO
CIIIAKYBaTHCS 3 IiHIIIMMH AIOOBMH, SIKi He €
OopraHizaTopaMt OAIMITiaIH.

III. OHAafiH-pOpMAaT

—Yci Y4aCHUKH
JIUCTaHITIHHO.

—Y4aCHHUK IIOBHHEH IIPOBOAMTH 3aIlHUC
IIPOLIECYy BHUKOHAHHA 3aBIaHb, HAIIPHUKAAI,
gepes3 nporpamy OBS Studio. Ha 3ammuci mae
OyTu:

3ob0pakeHHsa 3  BeOKamepu,  sgKa
3OiMCHIOE 3aIlC POOOTH yYacHHKA CIIEpensy
abo 300Ky. BeOkamepa wMae ikcyBatu
obAmgyga ygyacHuKa. MiHiMaabHaA dacrora — S5
Ka[piB y CEKyHLY.

3BykK. 3amuc 00OB’I3KOBO Ma€ MiCTUTU
3BYK.

3ob0pazkeHHa eKpaHy. JKicTh Bigeo Mae
OyTH Takoro, 100 MOKHa OyAO HpPOYUTATHU
Ko ydyacHHKa. MiHiMaapbHa dYacrora — S
KapiB y CEKyHLIY.

—Y4aCHHMK TIOBHHEH 3allUCaTH TeCTOBE
BiZleo Ha KiAbKa XBHAMH He IIi3HIIlle HiXK 3a
TPU OHI [0 MHOYATKY OAIMIIiagH, ITiCAd YOTO
BiAIIpaBUTH HOro KOOpAMHATOPY. K0 y
KoopauHaTopa OyayTh sIKiCh 3ayBasKeHHS, TO
BiH IIpO 1I€ TIOBiJOMUTE.

—Ilicas  3aBepIlleHHS  KOXKHOIO  TYpY
y4aCHUK IIOBHHEH 3aBaHTaXKUTU 3alluC y
cepBic YouTube, mo6 motiMm MOXKHaA OyAO
IePETATHYTH Bigeo 3a  IIOCHUAQHHSM.
[TocraanHa Ha Bigeo IHOTPIOHO BimIIpPaBUTH
PETrioHaABHOMY KOOPAMHATOPY €AEKTPOHHOIO
TIIOUITOIO0 y TOM K€ OeHb. Y AWUCTI BKas3aTu
opi3BUIlle, iMd, 10 OaThKOBi, a TaKOXK
IIOCHAQHHS Ha Bifl€o.

— Y4acHUK MO>Ke€ BHKOPHCTOBYBaTHU OyIb-
dKy oIepalliiHy CHCTeMy, IO BiAIIoBiOae
BCiM BHMOr'aM OpraHizaTopiB.

— YyacHHMK MO3Ke BHKOPHCTOBYBATH OyIb-
dKi BCTAHOBAE€HI Ha KOMII'IOTEPi cepeaoBUIIA
[IAST HATTMCAaHHS KOy .

— Y4yacHUKY 3a00pOHSIETHCH:

1) Oyrm BincyTHiM Ha pobOodoMy MicIii
(TobTo 6e3 Haradmy Kamep) CyMapHO OiAbIlie
HXK 15 XBHAMH IPOTATOM BCHOTO TYPY;

2) cHmiAKyBaTHUCHd 31 CTOPOHHIMU AIOABMU
y Oyab-sIKHH CITOCiO;

OepyTh y4acTb
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3) use more than one monitor;

4) use headphones;

5) use communication programs (Skype,
Telegram and others);

0) use a web browser to visit any sites
except the test system page.

7) use online compilers and interpreters;

8) use any code that was written before
the start of the tour;

9) use any literature (including printed
or electronic);

10) if the participant wants to have access
to the instructions for using the environment
or programming language, he must send it to
the organizers in *.pdf format at least one
week before the start. During the tour, the
organizers will provide access to these
instructions to anyone who wishes.

11) have electronic devices, except for
those necessary for participation in the
competition, at the workplace: phones,
tablets, smart watches and others.

IV. Mixed format

— All participants who want to work

online participate in the Olympiad
according to the online format.
— Teachers, parents, employees of

educational institutions or other interested
persons can submit an application to the
regional coordinator for permission to
organize a venue for participation in the
Olympiad, where participants will be able
to take part in the Olympiad in-person.

— To participate in a special venue, a
participant must obtain permission of the
regional coordinator.

— There are in-person format rules in
the venue.

— The regional coordinator can
determine the requirements for a specific
venue, for example:

1. Each participant must keep a
screen recording.

2. There must be a video recording
of the process of writing the Olympiad.

3. Presence of observers.

Holding competitions wusing the

developed format.

The third stage took place on February
27-28, 2021, at more than 30 venues in
Ukraine, 530 students and 25 coordinators
from  different regions of Ukraine
participated in the stage.

The fourth stage was held on March 20-

3) BHKOPHUCTOBYBaTH Oiablile
MOHiTOpAa;

4) BHKOPHUCTOBYBAaTH HABYIIHHUKU;

S) BHKOPUCTOBYBATH IIPOTPaMHU 3B’E3KY
(Skype, Telegram Ta iH1Ii);

6) BHKOPUCTOBYBaTH BeOOpay3ep mOasd

OqHOIo

BiABimyBaHHS  OyOb-IKUX  CaWTIB, KpiMm
CTOPIHKHU TECTYBAABHOI CUCTEMU.
7) BHUKOPHUCTOBYBaTH OHAAMH-

KOMITIAITOPH Ta iHTePIIpeTaTOpH;

8) BHKOPUCTOBYBAaTH OyOb-sIKMH KO,
AKUY OyB HAIIMCAHUWI 10 IOYATKY TYPY;

9) BHKOPHUCTOBYBAaTH Oy ab-SIKY
AiTepatypy (y ToOMy umcAl apykoBaHy abo
€AEKTPOHY);

10) gkio y4acHHK XO4de MaTH OOCTYII IO
IHCTPYKILi IT00 BUKOPUCTAHHS CEPeIOBHIIIA
abo MOBM IIporpaMyBaHHS, BiH IIOBHHEH
Hagicaatu ii opraHizaTopam y ¢opmarti *.pdf
OpUHAUMHI 3a THKIOEHb 10 odatky. [lix gac
TYpy OpraHizaTopy HaAaAyTh HOCTYII 0 IIMX
IHCTPYKIIi# yCIM OXO4HM.

11) mMaTH eAeKTPOHHI NpHAaM, KPiM THX,
dKi € HeOOXiTHUMH OAS yIacTi y 3MaraHHi, Ha
poboyomMy Micii: TeaedpOHH, IIAQHIIETH,
smart watch ta ixmi.

IV. 3mimanuii popmart

— Yci y4acHUKH, SKi XO4yThb IIpalffoBaTH
OoHAA¥H, OepyTh ydacTh B  oOaiMItiazgi
BiAIIOBIIHO 10 OHAQHH-(OpMATYy.

— Buwureai, 6aTbKH, IIPAIiBHUKN 3aKAAJIIB
ocBiTH abo iHIII 3alliKaBA€HI OCOOM MOXKYTh
HOATH 3a9BKY PETiOHAABHOMY KOOPAHHATOPY
Ha [O03BiA opra”isyBaTH MabaH4YUK [OAS
ydacTi B oaiMmIiazi, € y4aCHUKHU 3MOXKYyThb
Y3STH y4acThb B OAIMITiazli OYHO.

- [asa y4dacrti B CIIeIiaABHOMY
MaMIaH4YHUKy YYaCHUKY IIOTPiOHO OTpHMAaTH
[I03BIA PETiIOHAABHOTO KOOpAHUHATOpA.

— Ha w™alimanyuky [mgifoTh IpaBHAa
ogHOTrO PopMaTy.

— PeriomaanpHUNE  KOoOpAMHATOP  MOXKeE
BU3HAYUTH BHMOTH 10 IIEBHOTO Mal1aH4UKa,
HaTIPUKAQL:

1. KoxkeH y4aCHUK IIOBHHEH BECTH 3aIIHC
€KpaHy.

2. Mae Oyrm Bineodikcaliig mporecy
HaITMCAHHSI OAIMITIaII.

3. IlpucyrtHicTh criocTepiradis.

IIpoBenenHs 3MaraHb 3
BHKOPHCTAaHHAM po3pobaeHoro ¢opmary.

Tperitt eranm BimOyBca 27-28 arororo
2021 p. Ha Oiapme HiDK 30 MaimaHIUKax
YKkpaiHu, y npoBedeHHi eTamy Opasu y4acThb
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21, 2021 in two rounds. It was held in the
same format as the third stage. 134
students participated in the stage. The
results of the fourth stage are shown in
Table 1.

During the third and fourth stages, the
load on the verification system was small,
but the system was improved to support
different types of tasks, block testing.

The holding of all stages of the All-
Ukrainian Programming Olympiad itself
gave another impetus to the improvement
of the e-olymp system. The e-olymp
Internet portal is a unique development
that was created in accordance with the
Concept of the "State Program for Work
with Gifted Youth for 2006-2010" and the
State Program "Information and
Communication Technologies in Education
and Science" for 2006-2010 (agreement
No. IT/548-2009, registration number
0109U005929) and is being completed and
improved today with the challenge of
modern needs and requirements of the
International Olympiad in Informatics. The
e-olymp database contains more than
10,000 tasks of different levels of School
and Student Olympiads, each of which
contains a set of tests for checking. The
automatic check system has tested and
evaluated more than 10 million solutions
during its lifetime. More than 20,000
competitions of various levels (from
educational and training to All-Ukrainian
level Olympiads) were held. It has the
ability to create groups for study and

training.
Regardless of the format of the Olympiad
held in one or another region, the

participants worked according to the usual
algorithm developed for the Olympiads in
informatics in previous years. The e-olymp
server has an online system for checking
participants' works, created by the
developers of this system. This system was
additionally adjusted for each tour, based
on the peculiarities of testing a specific
task. Each participant received a link to
the current tour. Using this link through
the web interface, he received the tour
tasks, on his local computer in the IDE of
his choice (the list of supported compilers
was indicated in the participant's memo) he
developed solution programs and sent

530 yuHiB Ta 25 KOOpAWHATOPIB 3 PIi3HUX
obaacrelt YKpaiHu.

YerBepTtuii eran OyB mpoBemeHmii 20-21
6epesna 2021 p. y aBa Ttypu. IIpoBomuBcs
BiH y ToMy K ¢popmari, 1110 i Tperiii eram. B
erarri 6paan ydacte 134 yuni. PesyavraTtu
YeTBEPTOIO eTaly HaBeleHo B Tabaurti 1.

[Tlin wac T™poBemeHHS TPETHOrO Ta
YeTBEPTOIO  €TalliB HaBaHTaXKEHHS  Ha
cucTeMy TIIepeBipKM OyAO0 HEBEAMKe, aae

cucteMy OyAO BIOCKOHAAEHO [IAS ITiATPUMKHU
PI3HUX TUITIB 387184, OAOKOBOTO TECTYBaHHSI.

Came IIPOBEEHHA BCix eTarliB
BceykpaiHcbKkoi oaiMITiazi 3 IIporpamMyBaHHS
HaIaA0 4YeproBU IIOIITOBX [As

B/IOCKOHaA€HHSI CUCTeMH e-olymp. IaTepHeT-
noptaa e-olymp — yHiKaabHa pPo3poOKa, sKa
CTBOpIOBaAacyd 3TiTHO Konnemnitiero
"[lep>kaBHOI IIporpamMu poboTu 3
obmapoBaHo Moroamio Ha 2006-2010 poku"
Ta [epzkaBHoi nporpamu "[Hdopmartitini Ta
KOMYHIKaIlifiHi TeXHOAOTIi B OCBIiTi i HayIi" Ha
2006-2010 pokm (moromip Ne IT/548-2009,
peectpauiinuii HoMep 0109U005929) Ta
JOPODOAIOETECH 1 BHOCKOHAAIOETHECH CHOTOIHI 3
BUKAMKOM Cy4aCHHX MOTped Ta BHMOT
MixxknaponHoi oaiMmitiagu 3 iH(OpPMATHKH.
Baza manux e-olymp mictuth noHaz 10 THC.

3a/1a4  PIi3HOIMO  PIiBHA  YYHIBCBKOI Ta
CTYOEHTCBHKOI oOAiMITiagy, KOXKHA 3 SIKHX
Micute Habip TecTiB [Oad  HEepeBipKU.

ABTOMAaTH4YHa CHUCTEMa IIEPEeBipKH 3a Hac
iCHyBaHHS IIepeBipHAa Ta oLiHuAa 1oHazxa 10
MAH. po3B’a3KiB. [IpoBeneno monHan 20 Twuc.
3MaraHb pidHOro piBHA (Big HaBYaAbLHO-
TPEHYBaABHUX [0 oAiMmIian BceykpaiHcbkoro
piBHs). Mae MOXKAWBICTH CTBOPIOBATH IPYyIIHU
J[AsI HaBYaHb Ta TPEHYBaHb.

HeszaaexxHo Bin dopmary IpoBeIEeHHT
oAiMITiagi B TOMy YH IHIIOMY peTioHi,
Y4aCHUKU IIpalfoBaAy 3a 3BUYHUM
aATOPUTMOM, BUIIPAIILOBAHUM JAS OAIMITIaf 3
iHpopmaTHKHM 3a nonepenHi poku. Ha cepsepi
e-olymp BCTaHOBA€HA CHCTEMa  OHAAMH
HepeBipku  pobiT  yYaCHHKIB, CTBOpeHa
po3pobHuKamMu 11iei cucremu. llg cucrema
[OIATKOBO HaAAQIIITOBYyBaAacs [OAS KOXKHOIO
TYPY, BHUXOASYIHN 3 OCOOAMBOCTEN TECTyBaHHH
KOHKPETHOI  3ajadi. Koxken  yyacHUK
OTpUMyBaB IIOCHMAAHHS Ha MOTOYHHN Typ. 3a
UM IIOCHAQHHSM 4epe3 Beb-iHTepdelic BiH
OTpUMyBaB yMOBH  3amad  Typy, Ha
AOKaABHOMY KOMITIOTEpi y obpanii HuMm IDE
(crmmicok OiITpUMyBaHUX KOMITIASITOPIB
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them  through the same  system,
immediately seeing the testing results.
Besides, through this system, he could ask
questions to the methodological committee
of the jury, which included the authors of
the tasks and the head of the jury. The
format of the questions was described in
the participant memo.

BKa3yBaBCd y IIaMATI YYACHUKA) PO3p0o0bASIB
IIPOTPaMHU-PO3B’aA3KU Ta HAJICHAAB HUX depe3
II0 3K CHUCTEMYy, Bizpaldy Oadadyu pesyAbTaTH
TecTyBaHHsI. TaKkoXK depes If0 CUCTeMY BiH Mir
3aaTH 3allUTaHHA METOAUYHOMY KOMITETY
Kypi, SKUU BKAIOYAB aBTOPIB 331a4 Ta I'OAOBY
xkypi. Popmar 3anmuraHb OyB OIIMCAHUM Y
maM 9Tl yJYacHHUKA.

Results of the fourth stage of the All-Ukrainian Programming Olympiad in ggg lle ?
Total number Diplomas
Region
I II I1I v Idg II dg 11 dg
Avtonomr};erly ljrflzspubhka 6 1 0 0 0 0 0
Vinnytska oblast 185 143 27 3 0 1 1
Volynska oblast 145 94 20 1 0 1 0
Dnipropetrovska oblast 266 135 28 7 2 0 1
Donetska 58 33 7 2 0 0 1
Zhytomyrska oblast 124 84 16 3 1 0 2
Zakarpatska oblast 122 97 34 4 0 1 1
Zaporizka oblast 76 67 12 2 0 0 1
Ivano-Frankivska oblast 131 83 10 1 0 0 0
Kyivska oblast 121 65 4 1 0 0 0
Kirovohradska oblast 75 43 S 1 0 0 1
Luhanska oblast 24 16 2 1 0 0 0
Lvivska oblast 132 83 21 4 0 0 2
Kyiv city 392 320 103 28 2 6 9
Sevastopol city 1 0 0 0 0 0 0
Mykolaivska oblast 79 37 11 1 0 0 0
Odeska oblast 104 85 11 2 0 0 1
Poltavska oblast 113 98 46 20 4 7 1
Rivnenska oblast 73 57 6 1 0 0 1
Sumska oblast 39 28 8 1 0 0 0
Ternopilska 70 52 6 1 0 0 0
e e | s | w0 [ 28 [ 4 o | 1 | 2
Kharkivska oblast 414 320 117 32 1 3 9
Khersonska oblast 41 58 7 1 0 0 0
Khmelnytska oblast 145 110 27 10 2 2 2
Cherkaska oblast 58 34 3 1 0 0 0
Chernivetska oblast 81 55 10 1 0 0 0
Chernihivska oblast 107 76 10 1 0 0 0
Summarily 3241 2330 | 579 134 12 22 35
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According to the results of the fourth
round, there was selected a team of 20
students to participate in the selection and
training session to form a team that will
participate in the World Olympiad in
Informatics.

The finals of the All-Ukrainian Junior
Olympiad in Informatics and the All-
Ukrainian Girls' Olympiad in Informatics
were held as well. This happened on March
28, 2021. The results of the Junior
Olympiad are available at [10], and the
results of the girls' Olympiad are available
at [11]. The best 12 participants of each of
these Olympiads are invited to the selection
and training sessions of the European
Junior Olympiad in Informatics and the
European Girls' Olympiad in Informatics.

The process of the competitions, news,
various statistical data, the tasks and their
and analysis concerning the Olympic
competitions in Informatics can be found

on the website of the All-Ukrainian
Olympiads in Informatics, which is
maintained by representatives of the public
organization "Federation of Olympic
Programming" [12].

Conclusions and research

perspectives. The IT industry of Ukraine
has become, in fact, state-building. It
needs more and more high-quality
specialists. The number of IT workers from
other countries who come to work in
Ukraine is extremely small. Accordingly,
such workers should be trained in Ukraine.
The Olympic movement in informatics
greatly contributes to this, since most
participants, and even more so the winners
of Olympiads in informatics, associate their
future professional activities with the IT
field. As in sports or any other field of
activity, success in Olympic programming
requires a lot of work, constantly
developing the relevant skills. Such human
qualities as discipline, endurance and
resilience, that also need to be formed,
have a significant impact on the result.
Perhaps, one of the most effective ways of
forming and training such skills is
constant participation in various types of
Olympic competitions. It is also important
that competitions in person must be among
such competitions, because in-person

3a pesyabTaTaMH d4E€TBEPTOTO  TYypy
Bimibpano komaHay 3 20 yuHIB, 4gKi
Bi3bMyTbH y4acTb y BizibipKOBO-

TPEeHyBaAbHUX 300pax [as (popMyBaHHS
KOMaHA{, W10 Bi3bMe€ ydacTb y BcecBiTHil
oaimriazi 3 iHPOPMATHKH.

Takozxk Oyao IPOBEAEHO dinaa
Bceykpaincpkoi IOHIOPCBHKOI oaAiMmmiamgu 3
inpopmaTuky, i Bceykpaincbkoi agiBouoi
oaimmianu 3 inopmaTuku. Lle Binbyarocs 28
6epesnsa 2021 poky. Pe3syabraTy I0HIOPCBHKOI
oaimmiagu poctymnHi Ha [10], a pesyapraTtu
aiBoyoi Ha [11]. Hadikpamni 12 y4acHUKIB
KOXKHOI 3 IMX oAiMIian 3allpollleHi Ha
BiZ6ipKOBO-TpEeHyBaAbHI 360pu
€BpoONIEeNCcEKOi OHIOPCBHKOI oaiMmtiagu 3
indopmaTuku 1 €Bpomedcbkoi AiBo4YOi
oaimMmiany 3 iHPOPMATHUKH.

Xin HOpoBeneHHS 3MaraHb, HOBUHH,
Pi3HOMAaHITHI CTATHUCTH4YHI OaHi, YMOBH Ta
po36ip 3amady 11010 OAIMITIaAHUX 3MaraHb 3
iHbopMaTHKHN MOXKHA MHi3HATUCH 3 CaUTy
BceykpaiHchbKuxX oaiMmian 3 iHOpMAaTHUKH,
HaIIOBHEHHAM SKOTO 3a¥MaroThCI
IIPEeACTaBHUKHN TIPOMaCHKOI  opraxizartii
"denpeparlid oaiMIIiagHOrO HporpaMyBaHHS"
[12].

BHCHOBKH 3 ZaHOI'O JOCAiMKeHHA i
IEPCIEKTHBH IOZAABIIHX po3Bimok. [T-
raAysb Ykpainu CcTaaa, 110 CyTi,
Aep:kaBoTBOPYOI0. BoHa moTpedye Bce Oiabiiie
i Oiape (paxiBIliB BHCOKOI sIKOCTi. KiaBKiCcTh
IIpalliBHUKIB 3 IHINMX KpaiH, gKi IIpHU0yBalOTh
IpaoBaTd B YKpaiHy, € HaA3BHYalHO
Maasoro. BimmoBimHOo, TaKuxX TIpalliBHUKIB
notpibHO roryBatu caMuM. OAiMmiagHUNE pyx
3 iH(OpPMATHKU OyKe CIPHUIE IIHOMY,
OCKIABKHU TepeBasKHa OIABIIICTb YJACHHKIB, a
TUM  OiAbllle  [EePeMOXKILB  oaiMIiany 3
iH(popMaTHKH, IMOB’I3YIOTH CBOIO MabOyTHIO
npodpecitiny migavHicTe 3 IT-ceporo. kK i B
copti abo B Oympb-gkii iHIME cdepi
IiSIABHOCTI, o6  OOCATTH  yCHOiXy B
oAiMIIiaTHOMy — IIporpaMyBaHHi,  ITOTPiOHO
yzKe Garato IIpalfoBaTH, IIOCTiHtHO
PO3BHBAaIOYU BIiANOBiAHI HaBUYKH. 3HAYHUHI
BIIAUB Ha pe3yAbTaT MalOTh TaKOX TaKi
AIO[ICBKI  SIKOCTi, SK [OUCIIUIIAIHOBAHICTB,
BUTPUMKaA 1 CTiMKiCTh, £Ki Te¥X IIOTPiOHO
dopmyBaTH. MabyTs, OOHHM 3
Hafle(peKTUBHIIIX CIIOCO0iB popMyBaHHS Ta
TPEHyBaHHS TaKUX HABUYOK € IIOCTifiHa
y4acTb y  PI3HOTO BUAY  OAIMITIaTHUX
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competitions have a special atmosphere,
promote  direct communication and
exchange of experience, form social ties
between competition participants, that over
time will contribute to successful
cooperation during further work in the IT
field. This thesis is confirmed by many
years of experience of the authors of the
article.

However, the COVID-19 pandemic
disrupted the procedure of holding such
competitions established in previous years.
Immediately, many Olympic competitions
were simply canceled or transferred
exclusively to the online format. For it
became clear that the pandemic is a long-
term one, there was a need to develop such

a format for Olympiad competitions,
especially the Olympiad in informatics, that
would be safe for all participants,

combining online and in-person formats.

One of the proposed approaches to
solving the problem 1is the approach
proposed in this paper and tested in
practice, which combines online and in-
person formats.

For successful holding the online
competitions across the country there were
updated the software of the e-olymp server.

A typical algorithm of actions of a
participant of online competitions is
presented.

Two All-Ukrainian Student Olympiads in
Informatics, held in the pandemic of
COVID-19, made it possible to maintain
students' interest in programming and
solving complex problems. The proposed
formats were effective, and all stages were
held at a high level.

We believe that due to the uncertainty of
the pandemic duration, it is advisable to
apply the work done on the All-Ukrainian
Student Programming Olympiad to hold all
future stages of the Informatics Olympiad
during the pandemic at the official level.

3MaraHHsx. BaskAnMBO TakozK, II00 ceper
TAKUX 3MaraHb O0OB’I3KOBO Oyan I OuHi,
OCKIABKH O4YHi 3MaraHHd MaloTb OCOOAMBY
atMocdepy, CHOPHUSIOTH Oe3rocepeaHbOMY
CIIIAKyBaHHIO Ta OOMiHy mocBimoM, POpMyTh
COLliaABHI 3B’I3KH MiXK y4aCHUKaMH 3Marasb,
dKi [oTiM OyayTb CHOPUATH  YCILIITHOMY
CHiBPOOITHUIITBY IIPU HOAaAbIIIH poboti B IT-
ccpepi. s TEe3a i ATBEePIKYETHCS
OaraTopiYHHUM IOCBIZIOM aBTOPIiB CTATTI.

[Ipore mavgemis COVID-19 nopymimaa
BUOynyBaHUH 3a IIOIIEPEAHI POKU MOPAIOK
IIPOBENEHHS TaKUX 3MaraHb, Bigpasy
OaraTo oaiMIIiagHUX 3MaraHb OyAO IIPOCTO
CKacoBaHO abo IlepeBeIeHO BHUHSATKOBO B
oHAaMH-(popMaT. OCKIABKH 3’dCyBaAocd, 110
aHzeMisa — Ile HaZloBro, BUHUKAA oTpeba
BUIIpAIIOBATH TaKWH (popMaT IpoBeneHHS
OAIMITIQAHUX 3MaraHb, 0COOAMBO oOAiMITiagu
3 iHgopmaTuku, akuii O6m OyB Oe3neuyHU
IAsl BCiX yYaCHUKIB, ITOEAHYIOUN OHAAWH Ta
OYHi popMaTH.

OmHuM i3 3aIlporIOHOBAHUX ITAXOMIB IO
BUPIIIEHHS IPOOAEMH € 3aIlIpOIIOHOBaHHU Y
mifi poboti # mepeBipeHME Ha IPaAKTHLI
iaxim, 10 TI0EJHYE OHAAMH Ta 049Hi hopMaTH.

[AsT  yCHIITHOTO TIPOBENEHHS OHAAMH-
3MaraHb y Macirrabax Bciel KpaiHu 0yao
[00IIpaIlbOBaHO IIporpaMHe 3abe3ernedeHHs
cepBepy e-olymp.

Haseneno  Ttunosuii
ydJacCHHKa OHAAMH-3MaraHb.

[IpoBepneni B ymoBax COVID-19 nBi
BceykpaiHCbki  YYHIBCBKI  oaiMmianu 3
iHbopMaTHKU MO3BOAMAHM 30€perTu iHTepec
V4HIB [I0 IPOrpaMyBaHHs Ta PO3B’s3yBaHHS
CKAQOHUX 3anad. 3anpoIloHOBaHi popMaTu
Oyan eQEeKTUBHUMH, i IIPOBEAEHHS BCiX
eTalriB IPoHIIIA0 Ha BUCOKOMY PiBHI.

aAropuTM  Oitt

BBazkaewmo, 10 y 3B’SI3KY 3
HEBH3HAYEHICTIO TpPUBaHHA MaHaeMii,
HaIpaIlfoBaHHs 1010 IPOBeIEHHS
BceykpaiHcbkoi yYHIBCBKOI oaimMmianu 3

IporpaMyBaHHS [OLIIABHO 3aCTOCOByBaTHU
OAd TIPOBENEHHS BCiX MadOyTHIX erarriB
oaiMmiaay 3 iIHPOPMATHKH IIif1 Yac HaHaeMil
Ha odpinifiHoMy piBHi.
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