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HEPEIMOBA

Opniero 3 HaWOUIBII MIBUAKO 1 CTAa0LIBHO MPOrpecyrouux obsacteld 3HAaHb €
iHdopmartiifHi TexHojorii Ta ix 3actocyBaHHsA. Ilim wac mamgemii COVID-19 pi3ko
OOMEXUIINCS KOHTAKTH M1X JIIOJIbMH, 1, BIJIMIOBIIHO, 3pOCia 3HAYUMICTh KOMIT'FOTEepa 1 Horo
J0JaTKIB. JI¥0JICTBO BUKOPUCTOBYE KOMII'FOTEpPH, IUIAHIIETH 1 CMAapTQOHU HE TIIBKU JUIS
3B'SI3KY, aJie 1 U1 po3Bar, Jie IepIy CKPUIKY IPaloTh KOMI'IOTEPHI ITPH.

B Opeckkiii HamioHanbHINA akajgemii XapyoBUX TEXHOJOTIH BXKE JAaBHO 3BEPHYIH
yBary Ha 1o ramy3p IT, ska po3BuBaeThCs ceMUMHIBHUMH Kpokamu. Ha dakynbreri
KIlltaK3 nBa poku Tomy Oyna BigKpuTa mnporpama miArotroBku «Po3poOka irop Ta
IHTEpaKTUBHUX MeJlla y BIpTyaJibHIM peanbHOCTI», Halll CTYJEHTH B)XKE KUIbKa POKIB 3
yCHiXOM OepyTh y4acTh 1 BUTPAIOTh B CBITOBOMY YEMITIOHATI 31 CTBOPEHHS KOMII'TOTEPHHIX
irop Global Game Jam, nepemararots B MixkHapoaHux Ta BceykpaiHChKUX KOHKypcax Mo
WEB -nuzaiiny, akajgemis BHCTyNWJIa 3aCHOBHMKOM 1 Bhepuie mnpoBena B 2019 pom
BceykpaiHchKy CTyI@HTChKY OJIiMITIay 31 CTBOPEHHS KOMITFOTEPHUX 1rop.

[ och - HacTaB yac MiABECTH JesKI MIACYMKH B Miii 007acTi, OLIHUTH HAMPSIM
PO3BUTKY JOCIIKEHb, BIIAATH HAJIEKHE TOCSITHEHHSAM YKpaiHCBKUX PO3POOHHUKIB irop. 3
miero Meroro B OHAXT 3 25 mo 26 Oepe3nst 2021 poky y BiAMOBIAHOCTI 3 IJIaHOM
MinicTepcTBa OCBITH 1 Hayku YKpaiHu Oyna mpoBeieHa mepiia BeeykpaiHchbKa HayKOBO-
TEeXHIYHAa KOH(EepeHIliss MOJIIOANX BYEHHMX, acmHipaHTiB 1 cryaeHtiB «Komm'totepHi irpu Ta
MyJIbTUMEIA K IHHOBALIMHUHN MiAX1a 10 KoMyHiKarii - 202 1».

HesBaxkaroun Ha Te, 1m0 151 KOH(EpeHLis nepia (a Moke OyTH, 3aBASKH IIbOMY),
BOHA BUKJIMKaJa IMJABUIICHUHN THTEpEC K Y PO3pOOHUKIB IrOp, TaK 1 y iX KOPUCTyBadiB (J10
peul, 3a pe3yiapTaTamu aociikenb Gpipmu NielsenlQ punok Bineoirop B Ykpaini 3a 2020
pik Bupic Outbm HiX Ha 20%). Cepen TeMaTMYHUX HAOpsMKIB poOOTHM KOH(epeHmii -
reiimiikaiisi B OCBiTi, KiOepcmopT, CTPIMIHT, reiiMidikaiiss B MapKeTHHTY, BipTyajbHa
pealbHICTh, JOMOBHEHA pEalbHICTh, IHTEPHET peuei, IITYYHUN IHTENEKT, MallluHHE
HaBYaHHsI, redM/Ii3aiiH, cayHI13aiiH. Byno 6araro oxo4ynx BHUCTYNHUTH Ha KOH(EpEHIil 3
SKAMUCh CBOIMU TOBIJJOMJICHHSIMH, OPIKOMITET OTpuMaB Ouibiie S50 Te3 J0moBijieH
(moBenmocsi HaBITH JICSIKI BIAXWJIUTH, TaK SK iX TEeMaTWKa HE CIiBMajaaja 3 HayKOBHM
HANPSIMKOM HAIIoi 3yCTpiul - Bce-Takd Iie mepiri 300pu B Takomy (opmati, B TOBHOMY
o0cs131 HE Bci po3i0panmucs ).

Kondepenmis TpuBana jBa AHI B AMCTaHLIMHOMY QopMmaTi, B pexumi online 3a
nornomororo mporpamu ZOOM. 26 GepesHst BIIOYyI0Cs MJICHApHE 3aciaHHs, Ha SKOMY Oyu
npucytHi Oyin3bko 100 MOJTOIWMX BYEHHX, CTYIEHTIB, BHKIAJAyiB, MPOCTO JIFOOUTEIIB
BunpoOyBaTu cebe B KOMI'IOTepHUX irpax. [IpucyTHI mpociyxaiud I0NOBiAI BYEHUX 1
Oe3nocepeHIX PO3POOHUKIB BiZ€OIrop, AI3HAIUCSA MPO YCHIXM YKpPAiHCBKOro reimiena i
npo mpobiiemMu, SKI CTOSATh mepen HUM. Ha HacTynmHui JeHb y4YacCHUKU KOH(eEpeHIIil
3aciyXaJii OLIbINE JecATKAa CeKIIMHMUX JOIMOBIICH, K1 MIPEJACTABUIN CTYJISHTH 1 BUKJIaaa4i
YKPaTHChKUX YHIBEPCUTETIB 1 KOJEIXKIB.

[TlinBonsun migcymMok KoH(epeHinii, mo Bia0yfaacs, MOXHa CKa3aTd, 110 HapellTi
3'siBitacs  Tuiargopma, Ha  SKIM  MOXYTh  OOMIHIOBATHUCS JIyMKaMHU PO3POOHUKH
KOMII'FOTEpHUX 1r0p, JOCIITHUKN B 00JIaCTI CTBOPEHHS HEOOX1IHUX TEXHIYHUX MPUCTPOIB 1
MaTeMaTUYHUX MOJelield, B o01acTi 3acTOCyBaHHA 1 BUKOpUcTaHHs pe3ynbrariB WEB-
nu3aiiHy. Bei mobakanu ycmixiB B MPOBEAEHHI HACTYMHOT KOHQEpEHIlii, mpuuoMy Oarato
XTO BHUCJIOBHB MTOOQKaHHS OAaUUTH i1 B HACTYITHOMY POIli MI>KHAPOIHOI.
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MODIFIED BORDA METHOD FOR ORGANIZING A COMPETITIVE SELECTION
Berezhynska I. K., Zhuravska I. M.( irina.workspace@gmail.com)
Petro Mohyla Black Sea National University (Mykolaiv)

The methods of determining the winner in different systerns of cumpetitive selection are
considered. Particular attention is paid to the peculiarities of the tournament systems used in
cybersports championships. The system of selection based on the modified Borda method,
consisting of two or maximum of three rounds and independent of the number of participants, is
proposed.

Over the years certain systems of selecting winners in different activities have developed.
Sports are the oldest form of entertainment and competition. Since ancient Egypt and to this day
people like to compete and win. Losing in any game, we strive to win the next one. Among the most
popular systems of competitive selection of winners are the Olympic system (“playoffs”) and the
so-called "double-elimination system".

Playoffs ensure that a winner is determined in a minimum number of rounds and promote a
hard-fought tournament. Among the playoffs' advantages are the minimum number of games
compared to other tournament variants and their "uncompromising™ nature: there is no possibility
and no point in a tie-break.

However, the playoffs are completely unsuitable for tournaments where it is important to
ensure a fair distribution of all places, not just 1st — 3rd places.

First, in the playoffs, the distribution of places other than first is extremely influenced by the
order in which the pairings are chosen. In a draw, the last places are allocated almost randomly: a
weak competitor, who is drawn against an even stronger opponent, may easily rise above a stronger
competitor in the first round [1].

Also, in a pure playoff, places other than 1st and 2nd can’t be assigned at all. If it is necessary
to specify the places occupied by participants, additional games have to be played, which is the
greatest disadvantage of this selection system, because the main advantage of playoffs — speed — is
lost.

In addition, a major disadvantage of playoffs is the rigid requirements on the number of
participants. If that number does not comply with a norm, the only solution is to draw a draw to
award technical wins or technical losses to some participants in the first round, which further
increases the random factor's influence on the outcome of the tournament. The only alternative is to
preempt a playoff tournament with a series of preliminary games for entry into the main
tournament.

Thus, the Olympic system is built largely on a series of randomness, and the outcome of the
competition is largely decided by lot, which is not fair to the other participants.
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At the same time, there is also a tournament system with elimination after two defeats, or as it
is called, "two-consolation” or "double-elimination system™ [2]. This is in contrast to the simple
Olympic system, in which a single defeat results in elimination.

It is currently used in cybersports tournaments, including Dota 2 and CS: GO. In the
tournament to two defeats played 2n—1 or 2n—-2 games, depending on the outcome of the superfinal.
This is at least twice as much as in the Olympic system, and the number of rounds at least one more.
You can notice that more games must be played to reach the superfinals in the lower net than in the
upper net.

Without detracting from the merits of this system, however, among its disadvantages should
be noted the following:

1.Special requirements for the number of participants (ideally a degree of twos). With the use
of computer systems for competitions, there are usually no problems with the number of
participants.

2.Two sportsmen may face each other twice (and sometimes even three times).

3.Most matches are played between outsiders and mediocre players and are of interest only to
a narrow group of fans.

4.1t is difficult to transport participants from one arena to another. In the Olympic system, for
example, four stadiums host different branches of the tournament up to the guarterfinals, and then
everyone is taken to one stadium where the semifinals and finals are played.

Thus, this system is also not the best way to select a winner and goes along with the Olympic
system.

The double-elimination system is used in sports where it is easy to play twice as many
matches as in the Olympic system, either due to the short match length or the large number of
arenas running in parallel. The system is widespread in the following sports:

— automobile and motorsports;

— darts;

— judo;

— cybersport etc.

Cybersport, also known as "computer sports” or “e-sports,” is a team or individual competition
based on video games. Cybersport and gaming tournaments have been gaining more and more
popularity lately. They are taking place both locally and globally. In September 2020. Ukraine
became one of more than 25 countries where cybersport is recognized as an official sport [3].

Unlike familiar to us volleyball, soccer, or chess, in cybersport everything is not so
straightforward, and it becomes much more difficult to choose a winner. Traditional selection
systems, even the double-elimination system, which is currently used in cybersport, are not
universal. Against the backdrop of the sport's growing popularity, they carry with them a certain
amount of inconvenience and unfairness.

The purpose of this study is to develop an algorithm for a selection system that consists of
two, at most three rounds and is completely independent of the number of participants.

The main goal of such system is to ensure the fairness of the competitive selection concerning
all participants. The players will not be able to negotiate or bribe the judge, since the winner is
selected by yeneral voting.

The system is based on the Borda method of ranking. The Borda method (the Borda rule) is a
voting system invented in 1770 by Jean-Charles de Borda to make the preferences of the electors
more accurate when there are many candidates [4]. According to this method, the results of voting
are expressed as the number of points scored by each of the candidates. Often this method does not
give intuitively expected results when counting, thus preserving intrigue until the winners are
announced [5].

This system can be compared to the selection system in parliamentary or presidential elections
[6]. In this case, during the first round, each of the participants is assigned points in descending
order from more to less. The system automatically counts the sum of points for each of the
participants separately and arranges them in order from more to less respectively. Then a certain
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percentage of participants from the bottom (those with the lowest number of points) is "discarded".
This percentage is not due to the Borda method, so the judge or the game administrator writes it into
the program.

As a consequence of this selection, the participants who scored the highest number of points in
total, go to the second round. Then the cycle repeats. The algorithm of this methodology is shown in
Fig. 1.

The main advantages of this system for selecting a winner are:

1.The minimum number of rounds, and therefore the minimum amount of time to select a
winner

2. The impossibility of rigged matches, and thus fairness to all competitors.

3.Intrigue until the end of the competition, up to the moment of the announcement of winners.

4.The possibility of fair assignment of prizes in any quantity.

Start

L2

var j = 2:// number of rounds
i=0: // counter
Create a database with the names
of participants:
Create a variable with the number
of participants s = 20: /modify
Create an array of grades sub [n]:

4
¥
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scores sub[n] which tour it was
The End Je

Fig. 1. The algorithm of the modified Borda method
The proposed system will allow a fair selection of the winner of any competition by general

voting. And since cybersport is mostly a choice of a winner by voting by several judges, this system
will help to calculate the number of points for each participant regardless of the others.
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YK 378
OINIHKA E®OEKTUBHOCTI IPEAMETA RADIANCE B PI3BHUX ACIIEKTAX I'PH
DOTAZ2
Hins 1. Y. X., Cipenko O.I.
Onecbka HalliOHAJIbHA aKaJgeMisl Xap4OBUX TEXHOJIOTIH

Ilpeomemu — enympiicpoge cnopsodcenns 2epois, sike Moxce 0agamu 2eposim 000aAmKO8i
xapakmepucmuxu i cneyianvui 30ionocmi. [epoi maoms wicms KoMIpoK O npeomemis 8 ix
iHeenmapi, a ockinbku npeomemis 6 2pi oinvwe 100, epasyesi nompiobno subpamu 3 HUX MitbKu 6,
KL O niOX00unu OISl Pi3HUX ACNEKMIe.

Bymo npoanaizoBaHo oauH 3 HalbLIbII cynepewmBuX npeameriB B rpi Dota2, Radiance.

Otxe, xapaktepuctuku Radiance:

BapTicTh 5150 30110TA;

30upaerbes 3 Sacred Relic i penenra;

nae 60 mKoau 3 pyKu;

MaCHBHY 3/IaTHICTb - BUTAJIIOBAHHS, 1110 3aBaae 60 mkoau B cekyHy B obnacri aii (AOE);
17% npomaxy A HpOTUBHUKIB, sk noTpanuiu mijx AOF 34aTHICTIO.

Ha neprmmii morisin npocTuil mpeaMeT 3 NpsSMUM MPU3HAUYEHHSAM, IepecyBaTHCA MO KapTi i
BUITAJIFOBATH 3/I0POB'SI 32 JOTIOMOTOIO IMMTACHBHOT 3/JaTHOCTI, ajie HaCIpaBl BCE HE TaK MPOCTO. Ko
PO3IIISIHYTH TPEJAMET JOKJIaIHIIIEe MOXHA NO0auuTH, 10 1€ YHIBEPCAJIbHHUM MpeaMeT, TOMY IO
MOKPAIIy€e MPAKTUYHO BC1 aCTIEKTH TPH:

MPUCKOPIOE BUI00YTOK 30J10Ta 32 paXyHOK MACUBHOT 34aTHOCTI;

MIJBULIYE IIKOAY 3 PYKH;

HAHECEHHS LIKOAM 0e3 HaTHCKaHb 32 PaXyHOK MTACUBHOI 3/JaTHOCTI;

3aXUCT 3@ PaXyHOK MOJIMNIIEHHS BUKUBAHOCTI Irepost 1 BCl€l KOMaH/IU 3a paXyHOK YXHWJICHHS.

[IpenMer kopucHHM 1 mpu BUAOOYTKY, i B OMTBaxX, 1 B 3aXMCTi, IHIIUX MPEAMETIB, SKi O
JI0NioMAarajim y Beix nux odnactsax kpim Radiance B rpi mo cyTi i Hemae.

[ToBepHeMocst 10 yHiBepCallbHOCTi, HE OyBa€e B Ipl 4OrocCh 1/1€aIbHOIO Y BChOTO € ILTIOCH 1
MiHycH. Y YHIBepCaJIbHUX IMPEAMETIB € OIUH BaXIIUBHI MiHyc, Radiance momomarae B KOXHOMY
acIeKTi I'pH, aje POOUTSH 1ie CKPi3b HE HAHKPALMM YHMHOM.

[Tounemo 3 acriekTy BUJOOYTKY 30J10Ta, MOPIBHAEMO YaC 3aYUCTKU 6 JTICOBUX TOYOK I'ePOEM, 3
pizHEUMU TipeaMeTamu(Tad. 1):
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«KOMIT'FOTEPHI ITPH TA MYJIbTUMEJIA SIK
ITHHOBAIIIIMHUM MIIXIT 10 KOMYHIKATITI»
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25-26 6epe3ns 2021 p.
30ipHUK BKJIFOYAE JOMOBI/I YYACHUKIB KOoH(epeHIii. Te3u gomnosiaen
MyOJIIKYIOTBCS Y BUTJISI/IL, B IKOMY BOHU OyJIU MOJIaH1 aBTOPaMHU.

BignoBimanbHICT, 3a 3MicT 1 (opMy momadi Marepiady HECYTh
aBTOPU CTATEM.

Pepaxniiina koJierisa: Kornuk C.B., [llectonanos C.B.
Komn'torepumnii Haoip i BepcTka: CokosioBa O.I1.

Binnosigaabuuii 3a sunyck: Kork C.B.
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