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PE®EPAT

[TosicHioBanpHA 3amucka g0 KBaiidikariiHoi podotu marictpa: 93 c., 25

puc., 3 Tabm., 3 noxa., 19 mxepen.

OVYTBOJIICT, IHANBIAYAJIbHA CTATHUCTUKA,
[TPOI'HO3YBAHHS, MAIIIMHHE HABUAHHS, HENPOHHI MEPEXI.

O6’exT pobOTH — TIpoLieC BU3HAYEHHS (PYTOOIBHOT CTATUCTUKHU.

[Ipenmer poGOTH — METOAM MPOTHO3YBAHHS 1HAMBIIYATbHOI CTATHUCTUKU
($yTOOIICTIB.

Merta poOOTH — PO3POOJICHHS MPOrPaMHOIO 3a0e3NeUCHHS HAKOIMWYCHHS
(yTOOJIBHOI CTATUCTUKU 3 MOKJIMBICTIO MPOTHO3YBAHHS [JIsl MiJABUIIECHHS PIBHS
OOTPYHTOBAHOCTI MPUUHATTA PIlIEHb MO0 ONTUMAJIBLHOTO BHOOPY CKIamy
GbyTO0IBHOT KOMaH/IH.

Marepianu, wMeTomu Ta TEXHIYHI 3aco0u: 00’ €KTHO-OpPIEHTOBaHE
mporpamMyBaHHs, MOBa nporpamyBanHs Python, 6i6mioreka Tensorflow, cucrema
MySQL.

Pesynbratn. HaykoBoro HOBH3HOIO pPOOOTH € 3ampoONOHOBAHUN METO[]
MPOTHO3YBAHHS 1HAUBIAYaTbHOT CTATUCTUKH (PYTOOIICTIB, IKHI XapaKTePU3YETHCS
BUKOPUCTAaHHSAM MOJIEJIi HA OCHOBI HEMPOHHOI MEpeXi 3 TOBHO3B A3HUMU IIapaMu
Ta BEHTWIBHUMHU pEKYPEHTHUMHU BY3JaMH, 110 JO3BOJIIE BUKOHYBaTU
MPOTHO3YBaHHA KUTBKOCTI TOJIB, pe3yJAbTaTUBHUX MEpead Ta BiACOTKY YCHIITHUX
nepeaay, BUKOHaHUX (QyTOOTICTOM y TPi.

BucnoBku. Po3pobnenunii Be63aCTOCYHOK J103BOJISIE BHOCHUTH JIaHI TPO
IHAMBITyaIbHI Ta KOMAaHJIHI pE3yibTaTH 1rop, MEperiisigaTd CTaTUCTHKY 3a
TPaBISIMU 1 32 KOMAHJIOI0 32 OKPEMOIO TPOI0 200 CE30HOM, OTPUMYBATH PEUTHHT
IPaBIliB 32 PI3HUMH IMOKa3HMKAMH 1HJMBITYyaJTbHOI CTAaTUCTHUKH, MPOTHO3yBaTH
pE3ybTaTH BUCTYITY TPABIIIB y HACTYITHUX Irpax.

l'amy3p BuKOpuCTaHHS — TUIATGOPMH HAKONMUYEHHS 1HIWBIAYaJIbHOL

CTaTUCTUKHU (PYTOOIICTIB.



ABSTRACT

Explanatory note to the qualifying work of the master: 93 pages, 25 figures,

3 tables, 3 appendixes, 19 sources.

FOOTBALL PLAYER, INDIVIDUAL STATISTICS, FORECASTING,
MACHINE LEARNING, NEURAL NETWORKS.

The object of work is the process of determining football statistics.

Subject of the work 1s methods of forecasting individual statistics of football
players.

The purpose of the work is to develop software for the accumulation of
football statistics with the ability to predict individual football statistics to increase
the level of validity of decisions on the optimal choice of football team.

Materials, methods and technical means: object-oriented programming,
Python programming language, Tensorflow library, MySQL system.

Results. The scientific novelty of the work is the proposed method of
forecasting individual player statistics, which is characterized by the use of a neural
network model with fully connected layers and gated recurrent unitss, which enables
predicting the number of goals, assists and percentage of successful assists in the
game.

Conclusions. The developed web application enables users to enter data on
individual and team results of games, view statistics by players and team statistics
by game or season, get a rating of players on various indicators of individual
statistics, predict the performance of players in the future games.

Field of use is platforms for the accumulation of individual statistics of

football players.
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HEPEJIIK CKOPOYEHDb TA YMOBHHUX ITIO3HAK

GRU - gated recurrent unit;

13 — mporpamHe 3abe3mMevYeHHS.



BCTYII

®yTOOJI € OMHUM 3 BUIIB CIIOPTY, IO MPOTITOM JOBTOTO Yacy JOCTaTHBHO
MOBUIBHO PO3BUBABCS BITHOCHO BUKOPUCTAHHS 1HPOpMaIiiHuX TexHoorii. [Ipore
MPOTATOM OCTaHHBOTO MEPIOAY I MPOIIeC MOYaB aKTUBHO PO3BUBATHCS.

VY maii0yTHproMy (PyTOOS MOXXKE BUIIISAATH 30BCIM 1HAKIE, OCKITBKHA HOBI
TEXHOJIOT1i CTal0Th BCE OUIBII BAaXKJIWBOIO YACTHHOK CIIOPTY: OCHOBHA T'pa HE
3MIHMTBCS, ajieé JOMOMOra BiJ TEXHOJIOTIA MO)K€ BIUIMHYTH SK Ha TpaBIIiB, Tak 1
MOKPAIUTH JAOCBIJ] IIAHYBAJIBHUKIB, IPU IbOMY (yTOOJ MPOUIIOB JOBTUM NUISX 3
MOMEHTY CTBOPEHHSI MEPIIMX YHIBEpCAIbHUX MpaBuil Maibke 160 pokiB Tomy, 1
OCKUIBKH CYCITIIBCTBO BCE OUIBIIE MEPETUTITAETHCS 3 TEXHOJIOTISIMU, Y (hyTOOTY HE
3QIMIIATHCS 1HIIOTO BUOOPY, OKPIM SIK NPUIHATH TexHouorito [1]-[2].

Ha nganuit MmomeHT iH(MOpMaIiiiHi TEXHOJOTII CTaJId MPOCSKATH B Pi3HI
¢GbyTOOIBHI TIpOIIeCH, IO CTOCYIOTHhCS O€3MocepelHb0 caMoi TpU, TPEHYBaHb,
CIIKYBaHHS 3a BHUCTYNaMH TpaBIliB. Maibke KOXEH MIaHyBaIbHUK (PyTOOITY
BUKOPUCTOBYE BeOcaTu sl momyKy iHdopmamii mpo ¢yTOoNbHI HOBHHH,
¢byTO0IBHY cTaTUCTUKY. barato maHyBalbHHUKIB pOOJIATH CTaBKU Ha (HyTOOI, TOMY
noTpeOyIoTh M0AaTKOBOi iHGOpMaIii mpo Tpy I OPUUHATTSA pimieHb. Taka
iH(pOpMaIliss MOXXKe OTPUMYBATHCA SK 3a ICTOpPI€I0 Irop, Tak 1 3a pe3yjbTaTaMu
MPOTHO3YBAaHHS Ha MaiilOyTHE.

Y po6otri moTpiOHO [OCATTH ii METy, IO TOJATaE B PO3POOJICHHI
MIPOTPaMHOTO 3a0e31eYeHHs HAaKOMMUUeHHs (hyTOOJBHOI CTATUCTHUKH 3 MOKITUBICTIO
MIPOTHO3YBAHHS JIJIS T1JIBUIIICHHS PIBHS OOIPYHTOBAHOCTI IPUHHATTS PIlICHb MO0

ONTUMAJILHOT'O BUOOPY CKJIamy (hyTOOJIBHOI KOMaH/IH.
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1 AHAJII3 ITPOBJIEMMU TA ITIOCTAHOBKA 3ABJAHDb JOCJIIKEHHA

1.1 Bukopucranus iHpopManiiHUX TEXHOJIOTid B PyTOO.II

Jo 3aBmanbp y «¢yTOosi, B SKHX 3apa3 aKTUBHO BUKOPHUCTOBYIOTHCS
1H(opMalliitHl TEeXHOJIOr1i, MOXHA BIIHECTH:

— TPEHYBaHHS: TEXHOJIOT1l BUKOPUCTOBYIOThCS, 1100 MOKPAIIUTH T'PABIIIB,
MIAHABIIM iX Ha OLIbII BHUCOKHMM PIBEHb, HK OyAb-KOJIM paHillle, MPU LHOMY
3aCTOCOBYIOTHCSI MOHITOpPHU cepueBoro putmy, GPS-tpekepu, mepeaoBl cUCTEMU
MOHITOPUHTY Ta KaMepH, IporpaMu JjIsl BIICTEKEHHS OQILIIMHUX 1rOp 1 TPeHYBaHb,
3alMCaHUX 33 JOOMOTOI0 JIPOHIB, TaKl TEXHOJIOT1I SIK pO3yMHI TPUKOTaKH1 BUPOOU
adidas BUKOPHCTOBYIOTbCSI NJIsl BIJICTEXKEHHS AUCTAHIIII, IBUAKOCTI Ta MYJbCY,
MOXYTh IOMOMOTTH ONTUMI3yBaTu Ipadik TpeHYBaHb, PO3POOUTH ITPOBI CTpaTErii
1 HaBiTh JIOIMIOMOT'TH BHSIBUTH 3aKOHOMIPHOCT1 a00 3MiHHU B JiSTILHOCTI TPaBIIiB, SKI
MOXXYTbh CBITYUTH TIPO MAaOYTHIO TPaBMY;

— mepenbOadeHHsl MEBHUX TPaBM JIO TOTO, SK BOHHM BiIOYyIyThCS: 3apa3
¢daxiBui B HiMmeuunHi po3poOsstoTh pOOOTH30BAHHMM MPUCTPIM IS BaXKKOT
aTJICTUKH, III00 IOTOMOTTH CIIOPTCMEHAM MOKPAITUTH MPOTYKTUBHICTh 1 CKOPOTUTH
Jac BIJIHOBJICHHS TICJSl TPaBMH, BIH M SKHUH 10 CyrJIo0iB, 30epirae cumiry m’s3iB, a
TaKOX JOTIOMara€ 3amoOirTé TpaBMaM, TpPEHyBajbHI BIpPaBH MOXXHA HAaBiTh
aJanTyBaTH JJIs OKPEMHUX TPaBIliB, 30epiraTé B XMapi Ta OTPUMATH JOCTYM J0 HUX
Ha OyIb-sIKiM MaIIuHi;

— TPOTHO3YBAHHS TPaBM: INTYYHHH 1HTENEKT [03BOJISIE OTPUMYBATH
iHpopMarito mpo Te, K MIATPUMYBaTH TpaBIdl B HaWKpamoMy cTaHi abo
nepeadavyaTH, KOJU MOXKE CTAaTHCS TpaBMa, ICHYIOYHM CHCTEMH HAJIAalOTh 3€JICHi,
’KOBTI Ta Y€PBOHI 1HJAMKATOPH IOJICHHOTO PiBHS PU3UKY T'PaBIIs, 1110 Ja€ TpEeHEpaM
VSBIICHHS TIPO T€, YM MOTPIOHO 3HMIKYBATH IHTEHCHUBHICTh TPEHYBaHb;

—  MOHITOPUHT 370poB’s (¢yTOoicTa: IMTYYHUH IHTEIEKT MOXKE
aBTOMATH3yBaTH JIIaTHOCTUKY CEPIIEBUX apUTMi, TPOBOJUTH JUCTAHIIIWHY
J1arHOCTUKY Ta PAaHHE BUSBJICHHS;

— BHYTPIINIHBOITPOBI TEXHOJIOTIi: TEXHOJOTisl BU3HAYCHHS IMEPETUHY JIiHI1
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BOPIT 3apa3 € 100pe 3aKPIMICHUM €JIEMEHTOM cydacHoro (pyrooiny, 3 kKamepamu, siki
HaJ[3BUYAHO TOYHO 3J]aTHI BU3HAYMUTH, UM MEPETHYB M A4 JIIHIIO BOPIT 1 UM CIIi]T

BBayKaTH Iie ToJioM, uH Hi [1]-[4].

1.2 Orasa nporpaMHMX aHAJIOTIB

Jlanexko He Bci BeOcalT ¢yTOOJBHOI CTATUCTUKHU MPOMOHYIOTh HAJaHHS
iH(opMalii po 1HAUBIAYaIbHY CTATUCTHKY BUCTYIY (PyTOOMNICTIB y irpax, a TUM
OinbIe aeranizoBaHoi. OHUM 3 HAlB1IOMIIIKX BeOCAUTIB yTOOIBHOI CTATUCTUKU
e whoscored (puc. 1.1) [5]. Bin Hamae cTaTUCTHYHI JIaHl O OKPEMHUM MaTydam 1

C€30HaM 3arajom 3a pyTOomicTaMu Ta 3a KOMaHIaMHU.

Live Scores

Detailed Tournaments My Favourites All Leagues & Cups

== Premier League W SerieA B Laliga == Bundesliga ¥ Ligue1
W LigaNOS &8 Eredivisie ™ Premier League ®¥ Brasileirso =8 Major League Soccer
¥ Super Lig &% Championship X Premiership =% League One % League Two

W Jupiler Pro League & Bundesligall B Champions League I EuropaLeague

=+ England » Premier League » Mand er City » [llkay Gindogan - M(C) v
@ llkay Glindogan
ity
Name: ilkay Giindogan Current Team: Manchester City
Shirt Number: 3 Age: 31years old (24-10-1990)
Height: 180cm Nationality: ™ Germany

Bl Positions: Midfielder (Centre)

St.lmmary'hhtdlstatlsﬁcs Fixtures  History

Current Participations

Overall Home Away

Tournament Apps Mins Goals Assists Yel Red SG PS% AerialsWon MotM

= FIFAWorld Cup Germa 7(1) 586 5 = = = 26 893 03 2 781
-+ Premier League 11 897 3 1 1 = 25 90.1 03 4
=+ League Cup 1 121 - - - - 3 944 - - 7.12
s UEFA Nations League A Germany 4 344 1 = = = 05 933 03

& Champions League 2) 334 2 14 83 0.6

# European Championship German; 3 221 - - 1 - 0.3 935

=+ Community Shield 1

% Club Friendlies 1(1) 2

= Int.Friendly German; 1

= Int.Friendly Germany 1 1 1 -
Total / Average 37 3 3 0 19 0.3 3 723
Mins: Minute Z:

Yel- Ye
e e AerialsWon: Aeria

Pucynok 1.1 — Be6Gcaiit whoscored
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[Iporpama n03BosIE€ CAIAKYBATH 32 XOJOM ITOp MIXXK KOMaHJaMHU B MeXax
pi3HuX TypHipiB. [Ipu 1boMy Bi10OpaxarThCs HE TUIBKU MOTOYHI PE3YyJIbTATH, ajie
1 fJeTaji3oBaHa CTAaTHUCTHKA 3a KOMAaHAOK 1 3a KOXXHHM TpaBuem. Came 11
IHCTPYMEHTHU 3pOOUTH JaHUN BeOCAUT HA CTUIBKHU MOMYJISPHUM Y (GyTOOJIBHOMY
CBITI.

[IpoTe cyuacHi iHQopMaIlliiiHi TEXHOJIOTIi B CBITI (pyTOOIY OOMEXYIOTHCS
JaJleKO HEe TUIBKU CTaTUCTHKOK. ICHYIOTH OKpemi BeOcalTH, $SKI HaJalOTh
MEXaHi3MHU MPOTHO3YBaHHA pe3yibTaTiB (PpyTOonbHUX MaT4iB (puc. 1.2). Takum

3actocyHkoMm € NVTips [6].

NVtips.com - Free football statistics and predictions with artificial intelligence

Choose a day: Choose a country.

Tips for: 2021-12-4

*Tip: Click on the row for more details

Search:
Country s  League ¢/ Home < Away ¢ Tip$ Avg _ Tip | Tip | Tip | TP Tip ResultA
odds Handicap Y ¢s 7 HUET T oOver/Under & Both A FT v

Goals To

Score

© ltaly Serie A Roma te X 3.67 Roma 0.5 X/X
Date: 2021-12-04

Time: 17:00

Tip Number of goals scored: 2.87
Home win probability: Roma 37 %
Draw probability: 40 %

Away win probability: Inter 23 %
Home Odds: Roma 3.77

Draw Odds: 3.67

Away Odds: Inter 1.98

Home Attack Strength: Roma 1.35
Away Defense Strength: Inter 0.83

Away Attack Strength: Inter 1.36

Pucynox 1.2 — Be6caitt NVtips.com

Beb6caiit NV Tips 103BoJsie 7151 KOKHOI TpH OTpUMYBATH iH(MOpMAITiI0 TIPO
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MPOTHO30BaHy HMOBIPHICTh MEPEMOTH KOXHOI KOMAaHAM, HIYUEl, WMOBIPHICTH
MPOMYIIEHUX M’SYIB 31 CTOPOHM KOXKHOI KOMaHIU, UMOBIPHICTh 3a0MTUX TOJIB,
WMOBIPHICTh BIJAMOBIIHUX PE3YJNbTATIB MICIA NEPIIOi MOJOBUHU TPU Ta MICIsA
3aBEpIICHHS IPU 3arajioM. VIMOBipHICTh GiIbIIOI KilbKOCTI MOPYIIEHb HPABHI,
CTBOPEHUX HAroJ, >KOBTHX, YEPBOHUX KAPTOK BIAMOBIHOIO CTOPOHOIO Irpu. ToOTO
BCE LI€ KOMaH/IH1 TOKa3HUKHU.

Beo6caiit bettingStats (puc. 1.3) Takox 103B0JIIE BAKOHATH MPOTHO3YBAHHSI,

ajie Jenio B IHIIOMY KJIto4i [7].

B= Germany 3. Liga

Saturday 11.12.2021 - 14:00

0-2

Borussia Dortmund Il 1860 Miinchen

(WIDIWI L] L (LI IWIWE L

STATS H2H LEAGUE PREDICTIONS TIPS (0) ODDS
LAST 5 LAST 10

Goals Avg. %

+0,5 goals 95%
Scored +1 85%
+0,5 goals 1H 84%
+1,5 goals 75%
-4,5 goals 70%
Conceded +1 70%
+0,5 goals 2H 64.5%
+2,5 goals 60%
-3,5 goals 60%
BTTS 60%
+1,5 goals 2H 59.5%
+6,5 corners 95%

Pucynok 1.3 — BeOcaiirt bettingStats
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[IporHo3yBaHHs B mporpami TakKoX CTOCYEThCS CaM€ KOMAaHIHHUX
MOoKa3HUKIB. J[0 HAaSBHUX KOMaHJIHUX TMOKAa3HHMKIB HaJlEKaTh PIZHHUIA 3a0UTHX 1
MPOMYIIEHUX M’SYiB, HASBHICTh 3a0UTHX a00 MPOMYIIEHUX M S4iB, PI3HUIIS B
KUIBKOCTI KYTOBHUX, OTPUMAaHUX KapTOK 3a MOpPYUIEHHS MpaBwi. BapTo 3BepHYTH
yBary, 10 BCl IPOTHO30BaH1 MOKAa3HUKH 11€ CTaHIapTHI CLIEHAP1i BAKOHAHHS CTaBOK
Ha IrpH.

Tako> ciij BiI3HAYUTH, 1110 3aCO0M MPOTHO3YBaHHs O1IbIIIe HaMpaBJieH] Ha
MIITPUMKY BU3HAUEHHSI CTAHJAPTHUX CTAaBOK IIOAO Pe3yibTaTiB 3MmaraHb. lIpote
HaBITh Ti € CTaBKH POOJATHCS TAKOX 1 HAa 1HIUBIAyallbHI BUCTYNYy (PyTOOIICTIB

TaKO0X, aJie TaKl IHCTPYMEHTH HE MPEJICTABJICHI B Cy4YaCHUX MPOrpaMHMX 3ac00aXx.

1.3 BusHauyeHHs 0c00/IMBOCTEH MPOrpamMu, IO PO3PO0JIAETHCS

Pesynmbrati mpoBedeHOro aHamizy BKa3ylTh Ha Te, IO 3a3BUYaA
IHCTPYMEHTH, TIOB’S13aHi1 3 MPOTHO3YBaHHSIM PE3yJIbTATIB, 1 IHCTPYMEHTH, TIOB’sI3aH1
31 CTaTUCTUKOIO BUCTYITY (yTOOIICTIB, IpeICTaBlIeH]I B pi3HUX BeO3acTocyHkax. He
3Ba)Kar0YM Ha JIOT1YHY MOB’S3aHICTh WX JIaHUX, JI0 TOTO X aKTyaJIbHICTh Tij Yac
MPUIHATTS PIlICHh BUKOPUCTAHHS HE TUTHKK CAMUX IIPOTHO30BAaHUX 3HAUYCHB, alle 1
icTOpIi BUCTYIIIB, JUTs IBOTO HA JAHUI MOMEHT JOBOJUTHCS BUKOPUCTOBYBATH Pi3HI
pilIeHHS.

OkpiM TOTO 1HCTPYMEHTH MPOTHO3YyBaHHS B OCHOBHOMY HAaIpaBieHI Ha
rajxy3b CTaBOK, a TOMY BKJIFOYAIOTh 3aCO0W MPOTHO3YBAaHHS PE3YJIbTATIB MATUIB 1
OB’ I3aHUX MOKA3HUKIB. [HIMBITyabHA CTAaTUCTHKA, STKa O€3M0cepeIHbO BIIUBAE 1
Ha BHCTYN BCi€i KOMaHAW (JEsKi IMOKa3HWKH, HAMPUKIAA, KIIbKICTh OOBEIEHB,
BUKOHAHUX (PyTOOTICTOM, MOXKYTh HE BIUIMBATH HAa CTaH KOMaHIW 3arajioM 1 He
BUXOJUTH 3 IIbOTO CTaHy, aje 1HII, K TO 3aXHUCHI Jii, BIUIMBAIOTh HAa PE3yjIbTaT
BUCTYIy KOMaHIM), Ha JaHUM MOMEHT HE MPOTHO3YETHCS, a TOMY IS 3ajaya
moTpedye BUPIMICHHS.

[TopiBHSHHS TpoaHaTI30BaHUX MPOTPAMHUX 3ac00iB 3 PO3POOKOIO, sKa

BUKOHYETHCSI B pOOOTI, MpejcTaBieHo B Tabdi. 1.1.
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Tabnuis 1.1 — AHani3 BUKOHYBaHOT pO3POOKH Ta i MPOrpaMHHUX aHAJIOTIB

Jnrmomua
XapakTepucTuka NVtips Whoscored

po3poOka
[Iporuo3yBaHHsI KOMaHIHUX
pe3yibTaTiB ' - -
InauBinyanbHa cTaTUCTUKA
BUCTYIy (yTOOIICTIB - ' '
IIpornosyBaHHs
1HMBIAyaIbHUX PE3YJIbTATIB — — +
BUCTYMY (PyTOOTICTIB

1.4 BuzHaueHHs CyTHOCTEeH peAMeTHOI 00J1acTi

[IpoBenenuii aHanmiz mnpeaMETHOI 00JacTi, BU3HAYEHI (PYHKIIIOHANbHI
0COOJMBOCTI JO3BOJUIM BU3HAYUTH OCHOBHI CYTHOCTI, 3 SIKUMH B1J0YyBa€ThCs
pobora.

Cytaicts Footballer € ogniero 3 6a30Bux, Bu3Hauae Qyrodoicta, sskuii 0epe
y4acThb B TypHIpax

Cytnicte Championship  Bu3Hauae TypHIp (YeMIiOHAT), B MeXax
B110yBaIOTHCS IrpyU MK PyTOOJTBHUMU KITyOamu.

Cytaicte ChampionshipSeason BU3Ha4ae KOHKPETHUN CE30H MPOBEICHHS
TypHIDY.

Cytaicte Club Bu3Havae ¢yTOonpHUN KIyO, KU Oepe y4arh B TYpHIpI,
MPEICTABICHUH BIATOBITHOIO KOMaH/IO0.

Cytaicts City BU3Ha4Ya€ MICTO, IKE TpeICTaBIsie GyTOOTHUHN KITyO.

Cytnicte Country BU3Haua€e KpaiHy, IO MPEACTABISE HAI[IOHAIBHICTD
byTbomicTa abo cyai.

Cytnicte Game BH3HA4Ya€ KOHKPETHY Tpy KOMaHJ B MeXaxX IEBHOTO

TypHipa, B siKiii 6epyTh y4acTh GyTOOTICTH.
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Cytaictb FootballerGame Bu3Havae yuactb ¢pyTOOIICTa y TPl TA CTATUCTUKY
L1€1 y4acTi.

Cythicte FootballerSeason Bu3Hauae cratucTtuky ydacti (yTOOIICTa B
Irpax MeBHOTO TYPHIPY MPOTSATOM BCbOT'O CE30HY.

Cyrtaicts ClubGame Bu3Hauyae BUCTYN (yTOOJBHOrO KiyOa B KOHKPETHIM
rpi.

Cytnicts  ClubChampionshipSeason Bu3Hauae CTaTUCTUKY  Y4acTi
(yTOO0JIBHOTO KITyOy B CE30H1 YEMITIOHATY.

Cytaicts GameSubstitution BU3Ha4a€ BUKOHAHY 3aMiHY 1]l 4acC TPH.

Cyrtaicth Goal Bu3Havyae 3a0MTHIA IO M1 Yac TP KOMaH]I.

CytHicth Position Bu3Hauae HasgBHI TO3MIlI, HA SIKUX MOXYTh
po3raioByBatucs (yTOO0JICTH Ha MOJIL.

Cytaicts Referee Bu3Havae cyairo rpu 4eMIrioHary.

CyTtHicTh Stage BU3Ha4Ya€ JOCTYMHUN CTPYKTYPHY OJHMHHIIO OYJb-SKOTO

4eMIioHaTy, (PaKTUYHO €Tall YeMITIOHATY .

1.5 BucHoBkM 32 po3aijioM 1 Ta mocTaHOBKA 3aBAAHb A0CJIIIKeHHSA

[IpoBeneno anamiz 3aBgaHb y (QyTOONBHIN cdepi, B SKAX MOXYTh
BUKOPUCTOBYBATUCS 1HGOpMAIIiitHI TexHOoJoTii. BHUKOHAHO OIS TpOrpaMHHUX
aHanoriB, 3o0kpema whoscored, NVtips.com, bettingStats. IIporpama, 110
pPO3pOOIIIETHCS, BIAPI3HAETHCA B HUX THM, IO 00’€aHye B co01 3acobwm
HaKOMMYCHHS 1HAWBiAYyalbHOI (DyTOONBHOT CTATUCTUKH Ta MPOTHO3YBaHHS, MPHU
YoMy MPOTHO3YBAHHS 1HIWBITyallbHOI CTATUCTHKH, a HE KOMaHIHOI. BuzHadueHo
OCHOBHI CYTHOCTI ITPEIMETHOI 00J1acTi.

3aBIaHHSAMU JUIUIOMHOI POOOTH €:

— TIpOaHaIi3yBaTH MPEIMETHY 00JIacTi Ha OCHOBI ICHYHOYHX IMPOTPaMHUX
3ac001B;

— CTBOPUTH  METOJ]  TPOTHO3YBAaHHS  IHIWBIIyaJlbHOI  CTaTHCTHUKH

byTOOIICTIB;
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— BUKOHATH MpoeKTyBaHH: [13;
— peanizyBaru 113;
— BUKOHATH EKCIEPUMEHTAIbHE TOCIIIKEHHS MPOOJIEeMH MPOTHO3YBaHHS

1HJIMB1AyaJIbHOI CTATUCTUKH (yTOOJICTIB.
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2 MATEPIAJIU I METO/AIHU

2.1 Meroau nporuo3yBanus B gyr0o.bHiil cdepi

3a pe3ynabTaTaMyd MPOBEICHOTO aHaI3y 1HTEJIEKTyaJlbHUX METO/IIB
MPOTHO3YBaHHS, 5IK1 3aCTOCOBYIOThCA B PyTOOIBHIN cdepl, 0yJI0 BUALIEHO HACTYITHI
ICHYIOU1 pIIICHHS.

Y  pobori «lIporHo3yBaHHs pe3ynbTaTiB (GyTOOJbHHX MaT4iB 3
BUKOPHUCTAHHAM 0al€CIBCbKUX MEPEXK JI aHIJIIHCHKOI MpeM'ep-Iiru» po3rIISIHYyTO
TPU TUNOU MIAXOAW MJi1 NPOTHO3YBaHHSA pPeE3yibTaTiB (PyTOONBHUX MaT4iB, SIKi
BKJIIOYAIOTh CTATHCTHYHI ITIX01, MAallIMHHE HAaBYaHHSA Ta 0aill€CIBCBHKI MIIXOOU, B
pe3yabTari 4oro OyJio 3ampolOHOBAHO OAMECIBCHKY MEPEXY AJISl IPOTHO3YBAHHS
pe3ynbpTariB (pyTOONBHUX MaT4iB y pO3pi3i: IepeMora TrocmnojapiB, MepemMora
BHi3HOI KOMaH K a00 Hiums [8].

Y pob6oti «IIporo3 Ha (QyTOONBHHMI MaTd BHKOPUCTOBYIOUW aTPHOYTH
IPaBIliB» MPOTHO3YBAHHS Irop Bi0OyBaIOCh HA OCHOBI XapaKTEPHUCTHK, BUAICHUX
st TpaBiB 3 Bigeorpu FIFA, BukopmcToByrOuM MOJEnh HA OCHOBI HEHPOHHOI
MepexXi IOBrocTpOKOBOi mam’siTi [9].

VY poborti «IIporno3yBanHs peHTHUHTIB MaT4iB (yTOOTICTIB 32 JOTIOMOTOIO
MalTMHHOTO HAaBYAHHS» JOCIIHKEHO BIUIMB XapaKTEPUCTUK (yTOOICTa Ha HOTO
peiiTuHT. PeiTUHT BU3HAYEHO B KAaTETOpPiiHIN cucTemi. B 3amexHOCTI B MEBHUX
BUKOHAHUX il BCTAHOBIIOETHCS BIJMOBIIHE 3HAYCHHS PEUTHHTY:

— 6 OauiB, sKII0 PyTOOTICT BUKOHAB X04a OM OJHY JIi0, III0 BKIIFOYAE TOJIH,
pe3yIbTaTUBHI ITepe/adi, KIIOYOB1 Iepeaadi, CTBOPEHI MOKIIMBOCTI;

— 2 Oanu, Akmo GyTOoIicT OTpUMaB KOBTY 1 YEPBOHY KapTKY;

— 3 6anu, k1o GyToOTICT OTPUMAB TUIBKH YEPBOHY KaAPTKY;

— 4 6anu, ax11o GyTOOTICT OTPUMAB KOBTY KapTKY;

— 5 OaniB, axmo (yrdomict He OyB momepeHKeHUN 1 HE MaB 3HAYHOTO
BIuMBY [10].

[IporHo3yBaHHsS PEUTHHTY BUKOHYBAJIOCH 32 JIOIIOMOTOIO0 METOJIY OMOPHUX

BEKTOPiB, MeToay perpecii XGBoost.



19

Cnin  BIA3HAUWUTH, 10 HE3BAXKAIOYM HA AaKTUBHE BUKOPHUCTaHHS
IHTENEKTYaIbHUX METOIB Y PyTOOBHIN cdepi, B OLIBIIINA Mipi BOHH 3BOJATHCS 10

MPOTHO3YBaHHS Pe3yibTaTiB (PyTOOJBHUX MATUIB.

2.2 Moaesib peKypeHTHOI HelipoHHOI Mepe:xi gated recurrent unit

PexypeHTH1 HEHpOHH1 Mepexi OyJI0 CTBOPEHO, OCKIIbKM HEHUPOHHI Mepexi
MPSMOTO TIOTMIUPEHHS CUTHATY XapaKTePU3YIOThCSl HACTYITHUMH HETOTIKaMH:

— HEMOXJIMBO 0OPOOJIATH TTOCIIOBHI JaHI;

— BpPaxoBYE€ JIUIIE TOTOYHUH BXI];

— HEMOJKJIMBO 3amaM'siTaTi monepeHi BBeaeHHs [11].

ApPXITEKTYpOIO HEMPOHHOI MEpEXK1, KA J03BOIMIA BUPIIIUTH 11 TPOOIEMH,
€ PeKypEeHTHI HEHPOHHI MEPEexKi.

PexypenTHi HEHpOHHI Mepeki MOXYTh OOpOOJSATH TOCHTIIOBHI JaHi,
MPUHMAarOYy TTOTOYHI BX1JIHI JIaHI Ta paHilIe OTPUMaHi BX1JIHI JIaHi, BOHM MOXYTb
3armam'siTOByBaTH TIOTIEPEHI BBEJCHHS 3aBISKH CBOIM BHYTPINIHIN BHYTPINIHINA
mam'si [11] - [12].

OpHax 31 CTaHIAPTHUMHU PEKYPEHTHUMHU HEHPOHHUMH MEpeXKaMi BUHUKITH
HACTYTHI TPOOJIeMH:

— mpobiieMa 3HHUKHEHHS Tpaji€HTa: pPEKypeHTHI HEUpOHHI Mepexi
JTIO3BOJITFOTH MOJICITIOBATH 3aJIe)KHI BiJl Yacy Ta IMOCIIJIOBHI MPOOJIEMHU 3 JaHWMH,
TaKi K MPOTHO3YBaHHS NEBHHUX MOKA3HUKIB, OJHAK, PEKYpETHI HEHPOHHI Mepexi
BAXXKO TPEHYBATH uepe3 mpobiieMy rpaJieHTa: rpaJieHTH HeCyTh iH(popMalrito, sKka
BUKOPUCTOBYETHCSI B PEKYPEHTHHX HEMPOHHUX MepekaX, 1 KOJH TPAIE€HT CTae
3aHAJITO MaJlUM, OHOBIIEHHS TMapaMeTpiB CTAlOTh HE3HAYHUMHU, II€ YCKIATHIOE
BUBUYCHHS JIOBI'MX MOCIIIOBHOCTEH JaHUX;

— npo6iemMa BUOYXOBOTO IrpajJieHTa: i Yac HaBYaHHsS HEHUPOHHOI MEpexi,
SKIIO HAaXWJI Ma€ TEHACHINIO 3pOCTaTH EKCMOHEHI[IWHO, a HE PO3MaJaTucs, Ie

Ha3UBAa€ThC BUOyXalOUWM TPaJi€HTOM, I MpoOiiemMa BHUHHKA€E, KOJHU
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HAKOMMUYYIOTHCS BEIUKI TPAMi€HTH MOMMWIOK, IO MPU3BOIUTH A0 IYKE BEITUKHX
OHOBJICHB Bar MOJIeJIl HEHPOHHOI Mepexi MiJ yac mpoiiecy HaBuaHHs [11].

OnnuMu 3 HaWBIIOMIINIMX Bapiallii pPeKypeHTHOI HEHPOHHOI MEpexi €
Mepexa JOBrocTpokoBoi mam'siti Ta mepexka gated recurrent unit (GRU), sxi
HampaBJICHI Ha BUPILMIEHHS MPOOJEMU 3HHUKAIYOTO TpaJl€eHTa B PEKYPEHTHHUX
HeliponHux Mepexax [13]. GRU e mpocrimiuM BapiaHTOM oprai3zaiiii OJIOKiB, 3
SKUX CKJIAIa€ThCS MEPEeXKa.

Ha Bigminy Bin Mepexi noBroctpokoBoi naM'sti, GRU cknagaeTbes nuiie 3
TPhOX BEHTWIIB 1 HE MNIATPUMYE BHYTPINIHIM CTaH KIITHHH, 1HQOpMAaIlis, sKa
30epiraeTbCcsi y CTaHl BHYTPIIHBOI KOMIPKM B T[OBTOPIOBaHIA  OJMHUII
JIOBTOCTPOKOBOI MaM'Ti, BKIIFOYAE€THCS B TPUXOBAHUM CTaH TTOBTOPIOBAHOTO OJIOKY,
I CyKymHa iH(opMallis MmepesacThCsi JO0 HACTYIMHOTO PEKYPEHTHOro OJOKy i3
3aKpUTUM JocTynom [13].

Bentuni GRU BkiI04arOTh HACTYITHI:

— BEHTHWJIb OHOBJICHHS BHW3HA4Ya€, CKUIBKM 3HaHb MHHYJIOTO MOTPiOHO
nepeaaTu B MaOyTHE, 1€ MOTY>KHUIM MEXaHi3M, OCKIJIbKA MOJIETh MOKE BUPIIIATH
CKOTIIFOBATH BCIO 1H(OPMAITit0 3 MUHYJIOTO Ta YCYHYTH PU3UK 3HUKHEHHS TPAJI€HTA;

— BEHTHJIb CKUJIAaHHS BU3HAUYA€, CKUTHKA MUHYJWX 3HaHb MOTPIOHO 3a0yTH,
BiH BUpIIIy€, BAXJIMBUN TOMEpPEIHIA CTaH KIITHHH YU Hi: BEHTWIb CKUJAHHSA
BCTyNa€ B JIif0, BiH 30epirae BiANOBIAHY 1H(GOpPMAIIiI0 3 MUHYJIOTO KPOKY 4acy B
HOBHM BMICT TIaM'sIT1, ITOTIM BiH MHOKHTh BX1JHUH BEKTOp 1 MPUXOBAHUH CTaH Ha iX
Baru, Aajl BiH OOYHCIIOE MOEJIEMEHTHE MHOXKEHHS MK €JIEMEHTOM CKHUIAHHS 1
paHilie IpUxXOBaHUM MHOXXHUKOM CTaHy, IICJs MiJCYMOBYBAaHHS BUIE3a3HAUCHHUX
KPOKIB 3aCTOCOBYEThCS HEIiHIMHA (DYHKIlS aKkTHBAIlli 1 TEHEPYEThCS HACTyITHA
rocaigoBHICTh [13]-[15].

Mepexxa noBroctpokoBoi mam’siti BiapizHseTbesi Bim GRU wnactymHumMEM
MOKa3HUKAMU:

— GRU mae nBa BeHTUJIs1, @ IOBIOCTPOKOBA MaM’Th Ma€ TPU BEHTHIII;

— GRU ne Mae BHYTpImIHBOI mam’siTi, HE MAa€ BUXITHOTO BEHTHIIS, SIKUM

MPUCYTHIN y JOBTOCTPOKOBIH mam’sITi;
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— Yy TOBFOCTPOKOBIM MEPEK1 BXITHUM 1 ITLOBUI BEHTHIII 3’ €/THAH1 BEHTUJIEM
oHoBiieHHs, a B GRU BeHTWIb CKHUIaHHS 3aCTOCOBYETHCS O€3MOCEpPEIHBO /0
MONEepPeHHLOr0 MPUXOBAHOTO CTaHY, B TOBFOCTPOKOBINA MEpeXki BIIMOBIAJIbHICTH 32
BEHTWIb CKUJIaHHS OepyTh Ha ceOe iBa BeHTudl [ 14].

2.3 MeToa NpOrH03yBaHHs IHAUBIAYAJbHOI CTATUCTHKHU PYyTOOJIICTIB

[IporHo3yBaHHs 1HIUBIAYaJIbHOI CTAaTUCTUKU (PyTOOJNICTIB MOTpEOye
BU3HAYCHHS MHOXXHHHM BUXIJHUX O3HAK JJISI TAKOTO MPOTHO3YBAaHHS 1 MHOXKWHU
BXIIHUX O3HaK. KoxeH rpaBellb MOXE XapaKTepu3yBaTHUCS ULUIUM HaOboOpoM
XapaKTEePUCTUK, PO3MIUPEHUHN HAOIp SAKUX OyAe pO3TIsSHYTO B pO3/iii 3.

B sikocTi BUXigHuX 03HaK Oyja0 0OpaHO HACTYIIHI:

— KUTBKICTh 3a0UTHUX TOJIB (PyTOOITICTOM y MaTHi,;

— KUTBKICTh pe3yJbTaTUBHUX MEpeaad, BUKOHAaHUX (HyTOOTICTOM y MaTdi;

— BIJICOTOK YCIIITHUX miepenad ¢pyroomicra y pi.

Takum umHOM, 3a7ada TPOTHO3YBAHHS 1HAWBIAYaJbHOI CTATUCTUKH
GyTOOMICTIB pO3TISAAETECS B TIOCTAHOBIN, SKAa BKIIOYAE TepelidyeHud Halip
BUXIJTHUX O3HAK.

Jlist  mporHO3yBaHHS MOKHA BUKOPUCTATH OJWUH 3 2 TIAXOMIB:
MIPOTHO3YBATH 3a HAOOPOM BXiJHMX O3HAK OJIHOYACHO 3HAYCHHS BCiX ITOKa3HUKIB
abo ctBOopUTH 3 OKpemi MOJENi 1 3a JOMOMOTOI KOXHOI 3 HUX MPOTHO3yBaTH
3HAYEHHA Ha BUXO0/11 OKpeMOo. OCKUIbKH MOJIENIb MOKe OyTH PO3IIUPEHA 1 10 OLIBIIOT
KUTBKOCTI TOKa3HUKIB, aJKe 1HJAMBITyaTbHa CTATHUCTUKA TPABI BKIIOYAE BEIUKY
KUIBKICTh OKPEMHUX IIOKa3HHMKIB, TO B TOJAJIBIIOMY HaOip Moxe Oyt 1
po3mupenui. Yepes 1me, a TakoXX BPaxOBYHOYH, IO 30UIBIICHHS BHXOJIIB
MPU3BOANTL JO IMJABUIIEHHS CKJIATHOCTI MOJENI, TO [JIsi IPOTHO3YBaHHS 3
MMOKa3HUKIB Oyjie CTBOPEHO 3 OKpeMi MOJIEIII.

3a/1a4ya MpOTHO3YBaHHS IOJISTAE y BUBHAYCHH] 3HaY€Hb BUX1IHUX O3HAK, K1
OMHUCYIOTh BUCTYII TPaBIs Y HACTYIIHIHN T'pi, KA 1€ HE BiI0YIaCh, 32 ICTOPUIHUMU
ganumMu. Jlo TakuxX JaHMX 30KpemMa HajeXaTb 3HA4YEHHS  BIAMOBIIHHMX

XapaKTePUCTHUK Y TIOMEPEeHIX irpaxX. 3HAUYCHHS MOKa3HHWKA 3a N IMOnepeaHix irop
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MMOBUHHO JT0O3BOJIUTH BUKOHATH MPOTHO3yBaHHS 3HAYEHHS MOKa3HUKa y N + 1 Tpi.
JlonaTkoBO MOXKYTh OyTH BUKOPUCTAHI 1HIII XapaKTEPUCTUKHU rpu PyTOOIICTA, AKI
XapaKTepU3yTh HOTr0 MOMEPEeIHIN CTaH.

OckuIbKHM cepell JaHuX, sIKI MOTpiOHO BpaxoBYBaTH, € IOCIHIJOBHICTb
3Ha4€Hb, TO OCHOBHOIO MOJIEJUTIO MPOTHO3YBaHH:A 0yo oopano monenb GRU.

Ha nepmomy etamni po60oTi MeTOly MOTPIOHO OTpUMATH BUOIPKY AaHUX PO
1HMBIAyalbHI MOKAa3HUKHU (PyTOOJICTIB y Irpax, 110 BKIIOYAIOTh:

— 3HAYEHHS KUIBKOCTI 3a0UTUX rodiB (PyTOOTICTOM Y irpax;

— 3HAYEHHSI KIJIBKOCT1 pe3yJIbTATUBHUX Nepeaad, BUKOHAHUX (hyTOO0IICTOM
y irpax;

— 3HAYEHHS BIICOTKY YCHIIIHUX nepenay (GyrooicTa B irpax;

— 3HA4YEHHS PeUTHHTY (yTOOICTa 32 y4acTh y irpax;

— 3HAYEHHS KOMaHHOTO PEUTHHTY CYTIEpHUKA JIJIST KOKHOI TPH.

KomManiauii pedTHHT 00YHCTIOETHCS SIK CEPeTHINA PEUTHHT BCiX PyTOOMICTIB
KOMaH/I1, 10 Opayii y4acTh y Tpi. TakuM 4YMHOM BH3HAYAETHCS BIUIUB CyNEPHHUKA
Ha Tpy ¢yTtOomicTa.

Ha npyromy eram Mae OyTd MiATOTOBJICHO BUOIPKY NaHWX, BH3HAYAIOUU
KOXEH €K3eMIUISIP JAHUX SIK CYKYIHICTb:

— KUTBKICTb TOJIB (pe3yJbTaTUBHUX TEpeiad, BIICOTKY YCIIIIHUX Mepeaay),
3a0uTHX yTOOTICTOM y 5 MOCHTIIOBHUX ITpax;

— cepeaHii peUTHHT (QyTOOIICTa 32 5 OCTaHHIX irop;

— cepeaHil peUTUHT KOMaHAU CyTIepHUKA 3a 5 OCTaHHIX irop;

— 3HAYCHHS KUIBKOCTI TOJIiB (pe3yIbTaTUBHUX Iepe/iay, BIICOTKY YCHIITHUX
nepeaad), 3a0uTux GyTO0ICTOM Y IIOCTIH TPi.

HabGopu mo 6 3HaueHb, II’SATh 3 SKUX € BXIJIHUMH, & OJIHC — BHUXIJHHUM,
bopMyIOTBCS TIOPIliSIMH 3 BXigHOTO Habopy manux. KoxHa mopitis ¢hopMyeThes
3CYBOM Ha | MO3HIlII0 IpaBiIie.

Axmo B skiiick Tpi PyrOOmiCT HE TpUKMAB ydacTh, TO YCEpPEIHEHHS

B110YBa€ThCS 32 MEHIIIOK KUIBKICTIO JHIB (HE 5, a BIAMOBIAHO 4, 3).
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Ha Ttperbomy erami wmopeni nporHo3yBaHHs (puc. 2.1) peanizyeTbes
nepeoopoOIeHHs! BUOIPKH, KOJU BIJICOTOK YCIIIIHUX MEepead yCepeaHIOEThCS TS
MPOMYIIEHOI IPU 3a MONEPEAHBOI0 Ta HACTYIHOIO IrpaMu, a BCl JaHI 3arajioM

HOPMAaTI3YIOThCA.

IIOYaToOK

OTPHMATIH BHOIPKY JaHIX IPO
IHIHBiAyaIbHI TOKA3HIKH (yTOOIICTIB
y Irpax

IITOTYBATH HaBYAIbHY BHOIPKY MaHIX

nepe100poOHTI HaBYaIbHY BHOIPKY

CTBOPHTH MOJIeTh Ha OCHOBI IIapiB
GRU Ta moBHO3B'I3HHX IIapiB

HABYHTI MOJCIIb IIPOTHO3YBAaHHA

IMOYaToOK

Pucynok 2.1 — CxeMa poOOTH METOly TPOTHO3YBAHHS 1HAUBIyaTbHOT CTATUCTUKHU

¢yTOomiCTIB

Ha geTBepTOMYy eTarmi CTBOPIOETHCS MO/JI€]Ib IPOTHO3yBAaHHS.
Mogenb mporHo3yBaHHs cKiagaeTbes 3 1Box mapiB GRU, kynu momaroThes
BX1IHI JiaHl, IO BHW3HAYalOTh IOCIIJIOBHICTh 3HA4Y€Hb TOJIB (PE3yJIbTaTUBHUX

nepeaay, BIACOTKY YCHIIIHUX Mepeay), Ta ABOX MOBHO3B A3HUX I11aPiB, HA MEPLINN
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3 SIKUX NOJAIOThCS pe3ynbTaT 3 ocTaHHboro mapy GRU i1 BxigHOro mapy, Kyau
HaIPaBJISIOTHCS 3HAUEHHS CEPEIHBOTO PEUTHHTY.
Ha m’aromy erami BHKOHY€TbCS HaBYaHHS MOJENI HA OCHOBI BHUOIPKH,

MiATOTOBJICHOT HA TPETHOMY €Talll.

2.4 BUCHOBKH 32 po31iJioM 2

[IpoananizoBaHO METOAM MPOTHO3YBAHHA, SIKI BUKOPUCTOBYIOTHCA B
¢GyTOonbHIN cepi. BoHH 0XOIUTIOIOTH METOAM MPOTHO3YBaHHS pe3yJbTaTIB 1rop,
MPOTHO3YBaHHS PEeUTUHTY (yTOONMICTa 32 BUCTYN y Ipl. 3alpONOHOBAHO METO]
MPOTHO3YBaHHS 1HAUBIYaJbHOI CTATUCTUKH (yTOOJICTIB, IKUN XapaKTePU3y€EThCS
BUKOPHUCTAHHAM MOJIEJI1 HA OCHOBI HEUPOHHOT MEPEXK1 3 MMOBHO3B A3HUMH IIapaMu
Ta BEHTWIbBHUMHU PEKYPEHTHHMMHU BYy3JlaMH, 110 JIO3BOJISIE BUKOHYBATH
MPOTHO3YBAaHHS KUTBKOCTI TOJIB, pe3yJbTaTUBHHUX Tepeiad Ta BIJCOTKY yCHIITHUX

nepeaay, BUKOHaHUX (QyTOOTICTOM y TPi.
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3ITPOEKTYBAHHS ITPOI'PAMHOI'O 3ABE3IIEYEHHSA

3.1 Bu0ip moBu nporpamMyBaHHs

Mogu nporpamyBanHsa Java 1 Python no3BosisitoTh BUKOHYBaTU pO3pOOKY

BeO3acTocyHkiB (Tadma. 3.1) [16]-[17].

Ta6nuis 3.1 — Bubip MOBH nporpamMmyBaHHsI

XapaKTepUCTHUKA Java Python

. o CraTtuuna, cUJIbHA, JluaamivHa,
JlocTynH1 BUau TUm3amnii
sIBHA CHJIbHA, HEsIBHA

KommiisoBana 1

Tun MmoBU _ [aTepnperoBana
IHTepIIpeTOBaHa

JlerkicTh CTBOpEHHS ITpOrpam Hi Tak

bararomnardopMHicTh Tak Tak

CtBOpeHHs MOoJieield Ha OCHOBI [aTepdeiic OcHoBHa MOBa

HeliponHux Mepex GRU Tensorflow nns Java Tensorflow

Kpurepisimu 17151 OpiBHSHHS MOB NMPOTrpaMyBaHHs OyJI0 BUAIIEHO:

— JIETKICTh CTBOPEHHS nporpam: Python Hamae MOXIMBICTh CTBOPIOBATH KO/
IIBUJIIIE, KOJT YACTO KOPOTILUUM, IO BAXKIUBO JJIsl PO3POOKH B KOPOTKUI CTPOK;

— JIOCTYMHI BUJIM TUII3AIlli: TUHAMIYHA TUMi3alis MoBu Python € onHiero 3
MPUYUH MPUCKOPEHHS MIBUIAKOCTI PO3POOKU;

—  OararomnaT@oOpMHICTh: OOHWABI  MOBH  JO3BOJISIIOTH  CTBOPUTH
KpoctuiaTOpMH1 PIIIEHHS, 3a JOMOMOIOI SKHX IIOTIM MOYKHA PO3IIMPIOBATH
matdopmy;

— JOCTYIHICTh 3acO0IB JiE CTBOPEHHS MOJEJEel Ha OCHOBI HEHPOHHUX
Mepexxk GRU: o0uaBi MoBU HazaoTh qocTtyn Ao 010mioteku Tensorflow, xoua came
MoBa Python € nmemo kpamioro y 11-0My BiJTHOIIEHHI, aJKe ITOYaTKOBO 0i0IioTeKa

Oylla CcTBOpeHa [Jjisi 3aCTOCYBaHHS B MporpaMax, HAmUCaHUX II€0 MOBOIO,
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BIIMOBIHO TOBHA 1 HAWOLIBII akKTyajdbHAa MIATPUMKA BHUKOHYETHCS cCaMme s

Python.

3.2 MoaearoBaHHA pO00TH KOPUCTYBAYiB 3 IPOrPaMor0

[Iporpama noBuHHA 3abe3nedyBaTH HACTynHI (yHKUII 178 poOOTH 3
1HJIUBITyaJIbHOIO CTAaTUCTUKOIO (PyTOOIIICTIB:

— BHECEHHS 1 Meperisii CTaTUCTUKU ydacTi (pytOomicta y okpemiil rpi
YEeMITIOHATY;

— BHECEHHSI PE3YJIbTaTIB I'PU YEMITIOHATY;

— BU3HAYCHHS YEMITIOHATIB 1 X CE30HIB;

— BHECEHHS1 KOMaH/ 10 y4acTl B YEMITIOHATI;

— BU3HAYCHHS PO3KIIATy irop;

— BHECEHHS KOMaH]T;

— BU3HAYEHHS TYPHIPHOTO ITOJO0KCHHS KOMaH/ B CE30HI YeMITIOHATY;

— TEPETJIsi ePEiKy irop Ce30Hy YeMITIOHATY;

— TIEPETJISI IePeJTiKy irop KOMaH/IH B CE30HI YEMITIOHATY;

— OOYMCIICHHSI 1 IEPETJIsii CTATUCTUKH KOMAaH/IH Y TPl YEMITIOHATY;

— OOYMCIICHHS 1 MePEerJIsi/i CTATUCTUKY KOMaH/IH 32 CE30H YEMITIOHATY;

— OOYMCIICHHS 1 MePEerJIsi/i CTATUCTUKH (PyTOOIIICTA 32 CE30H YEMITIOHATY;

— BU3HAYCHHs HalKpamux GyTOOICTIB y TPl CE30HY YEMITIOHATY;

— BU3HAYCHHs HalKpamux QyTOOIICTIB Y KOMaH/I1 3a CE30H;

— MIOPIBHSIHHS BUCTYIIB ABOX (yTOOJICTIB y Ipi;

— MIOPIBHSIHHS CTAaTUCTHKHU JIBOX ()YTOOJIICTIB 32 CE30H;

— TOIIYK TOTpiOHOTO hyTOOIICTA;

— TIOIIYK MOTPiOHOT KOMaHIH;

— BU3HAYCHHS HAaWKpaIUX KOMaH/ Y Ce30H1 YeMITIOHATY;

— MIPOTHO3YBaHHSA KIJTLKOCT1 3a0UTHX M’ s4iB (PyTOOJICTOM y TPl CE30HY;

— MPOTHO3YBaHHA  KIJBKOCTI  BIJJAHUX  PE3YJbTaTHBHUX  Iepeaad

(GyTOOIIICTOM Yy Pl CE30HY;
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— MPOTHO3YBaHHA BIJCOTKY YCIIIIHO BUKOHAHMX Iepenady (pyTOomicToM y
Ipi CE30HY;

— aBTOpU3allisl 00JIIKOBOTO 3aIUCY.

Ha puc. 3.1 BukoHaHo Mo/ie/ItOBaHHS MPELIEACHTIB 1J11 pOOOTH KOpUCTyBava

3 IPOrpamMoro, 10 He nepeadadyae aBTOpU3allii.

ocn' BiAaHIX PE3YNETATUEHIK nepenam

nNepernAa CTaTUCTHEN yTOONICTa 38 Ce30H <<Includex> "7

A e

Incl
nepemnsza CTaTUCTURK Gy TOONICTIB Y rpi P Wbmcﬁ 3aBUTHX M'AYIS W

_______ <<Include>>

K
nepernaa CTaTUCTUKWA KOMaHAM y rpi
BU3HAYEHHRA HAWKDALLMX KOMaHZ Y Ce30Hi
BU3HaYEHHR Halkpaluux hyToonicTis y rpi
<
nolyk dytoonicta

A/K—————--””

NOPIBHAHHA BUCTYNIE ABOX MYTOONICTIE Y DI

Pucynok 3.1 — Jliarpama npeneneHTiB KopucTtyBaua

Ha puc. 3.2 BUKOHAHO MOJENIOBAHHS TMPEUENCHTIB Il poOOTH
aaMIHICTpaTtopa, M0 mnependadae aBTopu3aiito. BukoHaTH  peecTpallito
aAMIHICTPATOP HE MOXKE, BHECEHHS O0JIIKOBUX 3aIUCIB BIOYBAETHCA TIJIBKH YEPE3

aAMIHICTPATUBHY MAHEIb 3aCTOCYHKY.
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BU3HAYEHHA PO3Knaay irop

BHECEHHR KOMaHJ [0 Y4YacTi 8 YemnioHaTi
/7

<<Include>=

s

AZMIHICT] BU3HAYEHHA qunionD

<=include>>

~

BWU3HaYEHHA CEe30HIB YeMnNioHaTie
Q:emm peaynkTatia D

z=Include=>

oy
<=

Pucynok 3.2 — Jliarpama npeneneHTiB aaMiHicTpaTopa

3.3 IIpoexkTyBaHHs 0a3M JaHUX

CyTHOCTI npeaMeTHOT 00J1acTi 3 po3auty 1 Oyio nerani3oBaHO 1 BUBHAYEHO
3B’SI3KM MK UMM CYTHOCTSIMU. Y pe3yJibTaTl CTBOPEHO peisliiHy 0a3y JaHUX Ha
OCHOBI cuctemu KepyBanHs MySQL.

Crpykrypa tabnuui Footballer Bkitouae:

— nosie id, o Bu3Havyae Homep PyTOoicTa;

— TI0JIe hame, 10 BU3HAYAE MOBHE iM s (pyTOOITICTA;

— nosie height, mo Bu3Ha"ae 3pict pyrdomicTa;

— moJie weight, o Bu3Havae Bary (yrooricra;

—mone goals, MmO BHU3HAYa€ KiNbKICTh TOJIB, SIKy 3a BECh 4Yac 3a0UB

byTbomicT;
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—ToJIE games, 1[0 BHU3HAYa€ KUIBKICTh IrOp, SIKy 3a BeCh 4ac IPOBIB
¢yTOOMIICT;

— TOJIe assists, M0 BU3HAYA€ KiTBKICTh PE3yNbTATHBHUX Iepeaad, SKy 3a
BECh Yac BifaaB QpyTOOIICT;

— nosie birthday, 1o Bu3Hauae aenp HapoakeHHs GyTOoIiCTa;

— nosie photo, 1o Bu3Havae ¢potorpadito GpyrodomicTa;

— MoJIe position, 1110 BU3HAYAE MO3ULIII0, HA SIKi 3a3BUYail Jii€e pyTOONICT, 1
€ 30BHINIHIM KJIIOYEM;

— noJie club, mo Bu3Havae GpyTOOIBHMI KITyO, 32 SIKMI HA TOTOYHHII MOMEHT
rpae yTOOICT, 1 € 30BHIMIHIM KIIIOYEM;

— MoJe country, 10 BU3HAYa€ KpaiHy, sIKy mpeactanisie Qytoomict (ioro
HaIlOHAJILHICTB).

Crpyxkrypa tabmuii Club Bxmtouae:

— moJie id, 1o BU3HaYa€e HOMEpP KIyoy;

— moute title, o Bu3Ha4ae Ha3By (PpyTOOIBHOTO KIIYOY;

— moJe city, o0 BU3HAYAE MICTO, B IKOMY 3HAXOIUThHCSA (yTOOIBHUHN KITyO, 1
€ 30BHIIITHIM KJIIOYEM;

— moJte photo, 1o Bu3Havae nusax 10 ¢ororpadii 3 emoOIeMOr0 KIyoy.

Crpykrypa tabmumi City BKIIIOUaE:

— moJie id, 1o BU3HaYa€ HOMEP MICTa;

— moJte title, 10 BU3HAYA€E HA3BY MiCTa;

— ToJie country, IO BU3HAYa€ KpaiHy, B SKiiM PO3TAIIOBAaHO MICTO, 1 €
30BHIIIHIM KJIIOYEM.

Crpykrypa Tabnuii Country BKITIOYAE:

— moJte id, 10 BU3HAYa€ HOMEP KpaiHu;

— mote title, o0 BU3HAYa€ Ha3BY KpaiHU.

Crpykrypa Tabnuiii Game BKIIIOYAE:

— moJte id, 110 BU3HAYa€ HOMED TPH;

—mnosie clubl, mo Bu3HAYae KOMaHIy, SIKa € TOCMoJapeM y Iii rpi, 1 €

30BHIIIHIM KIIIOYEM;
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— nosie club2, 1m0 BU3Hauae KOMaHy, siKa € TOCTEM Yy Il T'Ppi, 1 € 30BHILIHIM
KITIOYEeM;

— noje goalsl, mo BH3Ha4Yae KUIBKICTH TOJdIB, 3a0MTy B Ipl KOMaHIOKO
rocrojapis;

— moJsie goals2, 1m0 BHU3HAYa€e KUIbKICTh TOJIIB, 3a0UTy B I'pl KOMaHJIOIO
TOCTEH;

— moJie start, 0 BU3HAYAE JIATy 1 Yac MOYaTKy T'PH;

— T0JIE MOm, 0 BU3HAYA€ HAMKpAIIOro TpaBls MaTdyy 1 € 30BHILIHIM
karoueM 3 Tabmmuii Footballer;

— noze referee, 10 BU3HAYA€E CyIII0 I'PU 1 € 30BHIIIHIM KIIOYEM;

—mnone championshipseason, 1m0 BH3Hayae CE30H YEMIIIOHATY, B AKOMY
B110yBA€THCS IPa, 1 € 30BHIIIHIM KIIOYEM;

—moJe tour, IO BU3HAYa€ HOMEpP Typy UYEMITIOHATy, B MeEXKaxX SIKOTO
B110yBa€eThCS Tpa.

Crpykrypa Tabmumi FootballerGame Bkitouae:

— mone id, 1o BU3HaYa€ HOMEp CTATUCTUKU y4acTi TPaBIis B IPi;

— note footballer, mo Bu3Havae ¢yTdOIiCTa, AKUM TpHIIMAE ydacTh y Tpi, 1
€ 30BHIIITHIM KJIIOYEM;

— MOJie game, IO BU3HAYa€ TPy, y SKil mpuiiMae ydactb (yTOOMICT, 1 €
30BHINTHIM KJTIOYEM;

— TI0JIe position, IO BU3HA4Ya€ IMO3WINIIO, HAa SAKiH Oepe ydactb y TIpi
GbyTOOJIICT, 1 € 30BHIMIHIM KJITIOUEM;

— ToJie minutes, 10 BU3HA4Ya€ KUIBKICTh XBWJIMH, Ky IPOBIB Ha IOJI
byTo6oIIICT;

— moJie goals, 110 BU3HAYAE KIJBKICTB TOJIIB, SIKY 3a0UB Y 11ii rpi GyTOOIICT;

— ToJIe Start, 10 BU3HAYa€ MOMEHT OsIBH (PyTOOIiCTa HA TIOJII Y TPl BIEPIIIE
(KUTbKICTh XBHJIHMH);

— nmoje end, 10 BU3HAYa€ MOMEHT, KoJii (yTOOJICT 3aJUIIMB TIOJIe y TPi

(KUTbKICTh XBHJIMH) — OCTaHHS XBWJIMHA a00 XBUJIMHA 3aM1HH;
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—ToJie  assists, 10 BHU3HAYAa€ KUIbKICTb pE3yJbTAaTUBHUX TNepeaad
¢dyToOoiicTa y rpi (sIKi mpuU3BENIU 10 3a0UTTSI TONIB);

— MOJIe passes, 10 BU3HAYA€E KUIbKICTh Mepeiad, BAKOHAHY (yTOOICTOM y
rpi;

— nonie yellows, 1Mo Bu3Ha4Ya€ KUIBKICTh >KOBTHX KapTOK, OTPUMaHUX
¢dbyTOoIICTOM Y TPI;

— noJie red, 10 BU3HAYae, Yd OTpUMaB y 1K rpi PyTOOTICT YEPBOHY KAPTKY;

— moJie rating, [0 BU3HAYA€ OLIHKY (yTOOIICTa 32 TPY;

— TI0JIE successpasses, 10 BHU3HAYa€ KUIbKICTh IMepeaad, AKl JIUIIIA 10
aapecaTa, BAKOHaHY UM (pyTOO0IICTOM;

— noJje aerialswon, 0 BU3HAYa€ KUIbKICTh BEPXOBUX JyeleH, sSIKi BUTPaB
¢dyTOoIICT Y Ipi;

— mone shots, MO BHU3HAYa€ KIUIBKICTh yJapiB MO BOPOTaM, BUKOHAHY
byTOoIICTOM Y TPI;

— mone fouls, MmO BHU3HAYa€ KUIBKICTh MOPYIIEHb NPAaBWJI, BUKOHAHY
byTbomicTOM ¥ TPI;

— nonie dribbles, 10 BU3Ha4Ya€ KiabKiCTh 00BENIEHb, BUKOHAHY (pyTOOIICTOM
Yy Ipi;

—mnone tackles, mo0 BH3HAYae KUIBKICTh TIEPEXOIUICHb, BUKOHAHY
¢byTOO0IICTOM Y TPi 32 paXyHOK MPECUHTY Ta CUIIOBOI OOPOTHOU;

— moJje interceptions, MO0 BU3HAYA€ KUIBKICTh TEPEXOIUICHb 3arajioM,
BUKOHaHY (yTOOJIICTOM Y TPi;

— moJie offsides, mo Bu3HAYA€ KiMBKICTH IMOJOXXEHBb 103a TPOIO, B SKY
noTpanuB PyTOOTICT IPOTITOM T'PH;

— moJte clear, 110 BU3Ha4Ya€e KUJIbKICTh BUHOCIB M’s14a 3 BIACHOTO MITpPadHOTO
MaiiJlaH4YUKa, BUKOHAHY (yTOOJIICTOM Y TPi;

— monie blocks, 1110 BU3Ha4a€e KiabKiCTh 0JI0KYBaHb, BUKOHAHY (yTOOIICTOM
Y Ipi;

— moje owngoals, 1o BU3HAa4Ya€ KiIbKICTh TOJiB, 3a0UTUX (DYyTOOIICTOM y

BJIACHI BOPOTA y TPi;
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—noJze keypasses, 1110 BU3HA4Ya€ KUIbKICTh KJIIFOUOBUX Nepeaay (sIKi MPU3BeIH
710 yJapy Mo BOpoTax), BAKOHaHY (pyTOOIICTOM Y Ipi;

— nosie disposses, 1110 BU3HAaUa€ KUIbKICTh BiIOOPIB, BAKOHAHY (hyTOO0IICTOM
y Tpi 0€3 CUJIIOBOTO KOHTAaKTY;

— TIOJIE CrOSSes, 110 BU3HAYa€ KUIbKICTh KPOCIB, BUKOHaHY (PyTOOIICTOM y
rpi;

— noJsie longballs, 1m0 Bu3HA4a€e KUIBKICTh JOBTUX Me€peaady, BUKOHAHY
¢dyTOoIICTOM Y TPI;

— noisie outofbox, 10 BU3HAYA€ KUIBKICTh yAapiB, HAHECEHUX 3-3a MEXK
mTpadHOro MailjaHYMKa, HaHeceHy (yTOOJICTOM Y T'pi;

— none sixyardbox, 1110 BU3Ha4Ya€ KUIbKICTh yJapiB, HAHECEHHUX 3 CEpEeIUHU
BOPOTapPCHKOTO Maiianuuka QyT0oIicToM y rpi;

— mone penalshots, Mo BU3Ha4Ya€e KiMbKICTh yAapiB, HAHECEHUX 3 CEPEIUHU
OJIMHAIIATUMETPOBOI 30HU PyTOOIICTOM Y Tpi;

—moyie  penalties, 1m0 BU3HAYA€ KUIBKICTh TICHAJILTI, BHUKOHAHUX
byTboIicCTOM ¥ TPI;

— moJie penaltygoals, 110 Bu3Ha4dae KilbKiCTh TOJIIB, POBEJICHUX 3 IICHAJIBTI
dbytbOomicToM y Tpi;

— moine postshots, 1Mo BU3HAYa€e KUIBKICTh yHapiB y IUIOHNIMHY BOPIT,
BUKOHAaHY (yTOOIICTOM Yy TPi;

— T0JIe errors, IO BU3HAYA€ KUIbKICTh TOMUJIOK, SIKi MPHU3BEIH JI0 TOJIY
CynepHUKa, BAKOHaHY PyTOOIicTOM Y Tpi;

— TOJIe saves, [0 BU3HAYa€ KIJIBKICTh MOPATYHKIB, BUKOHaHY (hyTOOIICTOM
y Tpi: O BOpPOTaps € OCHOBHUM TIOKa3HMKOM MOro poOOTH, aje MOXe
BUKOHYBATHUCS 1 IHIITUMU T'PaBLSIMU;

— mosie goalspredicted, MmO BH3HAYae MPOTHO30BAaHY KUIBKICTH TOJIB,
3a0uTHX PyTOOTICTOM Y TPI;

— mosie assistpredicted, 1m0 BU3HauYae, MPOTHO30BAHY KUIBKICTh TOJIBOBUX

nepenay ¢pyTodoIicTa y Ipi;
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—moje succpasspredicted, 110 BH3HA4Ya€ TPOTHO30BAHUM BIJACOTOK
yCHIIHUX nepeaad pyroosicra y rpi.

Crpyktypa Tabnuui FootballerSeason Bkitouae:

—mnosie id, Mo BHU3HAYAa€ HOMEpP CTATUCTUKU Yy4YacTi TpaBlisl B CE30HI
YEeMITIOHATY;

—mnone footballer, mo Buznauae ¢yrdonicta, qIs sikoro cdopMoBaHa
CTaTHUCTHKA, 1 € 30BHIIITHIM KJIFOUEM;

— nojie clubchampionshipseason, 1110 Bu3Havae yqyacts pyTOOJIBHOTO KIyOY
B KOHKPETHOMY C€30H1 YEMITIOHATY 1 € 30BHIIITHIM KIIFOYEM;

— moJsie number, 110 BU3HAYa€ HOMEp, MiJ SKUM OpaB ydacTh (yTOOJICT B
Irpax Ce30Hy;

— Moje minutes, M0 BU3HAYA€ KUIbKICTh XBWJIMH, SKy MPOBIB Ha MOJ1
GbyTOOIiCT 3aranom;

— moJie goals, 10 BU3Ha4Ya€ KUTBKICTh TOMIB, SIKYy 3a0uB (pyTOOITICT 3a CE30H,;

—ToJie  assists, M0 BHU3HAYA€ KUIBKICTh PE3YNbTATHBHUX TIepenad
dbyTOoITICTa 3a CE30H;

— TI0JIE passes, 10 BU3HAYA€E KITbKICTh Mepeiad, BUKOHAHY (yTOOIICTOM 32
CE30H;

— mone yellows, mo Bu3HAYa€ KUIBKICTh >KOBTHX KapTOK, OTPUMAaHUX
¢byTOOITICTOM 32 CE30H;

— mosie reds, IO BHW3HAYAE€ KUIBKICTh YEPBOHUX KapTOK, OTPUMaHUX
¢GbyTOOIIICTOM 32 CE30H,;

— ToJIe rating, 1[0 BU3HAYAE CEPEIHIO OIiHKY (PyTOOIicTa 32 CE30H;

— TOJIe successpasses, 10 BHU3HAYa€ KUTBKICTh Iepenad, sKi AR 10
azpecaTa, BAKOHaHY UM (yTOOIICTOM Y CepeTHbOMY 3a CE30H;

— mojie aerialswon, 10 BH3HAYa€e KUTBKICTh BEPXOBUX JIyeseH, sSKi BUTPaB
GbyTOOJIICT Y CepeTHhOMY 3a CE30H;

— mosie shots, 1m0 BU3HAYaE KIIBKICTh yAapiB MO BOpPOTaM, BUKOHAHY

GbyTOOJIICTOM Yy CepeTHhOMY 3a CE30H;
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— mnozne fouls, 1m0 BH3HA4Ya€e KUIBKICTh MOPYLIEHb NPABWJ, BUKOHAHY
(GyTO0IIICTOM Y CepeTHbOMY 3a CE30H;

— noJie dribbles, 1m0 BU3Hauyae KiIbKICTh O0OBE/IEHb, BUKOHAHY (pyTOOIICTOM
y CepeIHbOMY 3a CE30H;

— mnone tackles, moO BH3HAYa€ KUIBKICTh NEPEXOIJICHb, BUKOHAHY
(GyT00IIICTOM Y CepeIHbOMY 3a CE30H 33 PaxXyHOK MPECUHTY Ta CUJIOBOi OOpOTHOU;

— moJie interceptions, IO BH3HAYa€ KUIbKICTh MEPEXOIUIEHb 3arajom,
BUKOHaHY (hyTOOJIICTOM Y CEpEeTHbOMY 3a CE30H;

— noJne offsides, 110 Bu3HA4a€ KUIBKICTh MOJOXEHb M03a TPOIO, B AKY
notpanus QyTOOIICT y CEpeIHBOMY 32 CE30H,;

— noJie clear, 110 BU3Haya€e KUIbKICTh BUHOCIB M’s14a 3 BIIACHOTO IITpadHOro
MaljaHYNKa, BUKOHAaHY (yTOOIICTOM y CEPETHBOMY 3a CE30H;

— mone blocks, 1m0 BU3Ha4ae KiMbKiCTh OJOKYyBaHb, BUKOHAHY (DyTOOIICTOM
y CepeIHbOMY 3a CE30H;

— mosie owngoals, 0 BU3Ha4Ya€ KUIBKICTh TOJIB, 3a0UTUX (yTOOTICTOM Y
BJIACHI BOPOTa y CEpEIHHOMY 3a CE30H;

—noie keypasses, 1110 BU3Ha4Ya€ KUTBKICTh KIIFOUOBUX Mepeaay (SKi Mpu3Beu
JI0 yJIapy 10 BOPOTax), BUKOHaHY (PyTOOIICTOM y CEpEeTHROMY 3a CE30H;

— mosie disposses, 0 BU3HAaYa€ KUTBKICTh BiIOOPiB, BUKOHAHY PyTOOIICTOM
y CepeHbOMY 3a CE30H 0€3 CHIIOBOTO KOHTAKTY;

— TIOJIe Crosses, 10 BU3HAYA€ KUIBKICTh KPOCIB, BUKOHAHY (hyTOOIICTOM Y
CepeIHbOMY 3a CE30H;

— mnoine longballs, mo Bu3HAYa€e KiNBKICTh JIOBTUX Tepeaad, BUKOHAHY
GbyTOOJIICTOM Yy CepeIHHOMY 3a CE30H;

— mosie outofbox, M0 BHU3HAYAE KIIBKICTh yaapiB, HAHECEHHUX 3-3a MEXK
mTpadHOrO MaiTaHYKMKa, HaHECEHY (PyTOOICTOM y CEPETHROMY 3a CE30H;

— noJie sixyardbox, 1m0 BU3Ha4Ya€e KiUIbKICTh yJapiB, HAHECEHHUX 3 CEPEeANHU
BOPOTApChKOTro MaiigaHurka pyTOOIICTOM y CEpeTHHOMY 3a CE30H,;

— moJie penalshots, 1110 BU3Ha4a€e KUIBKICTh YJapiB, HAHECEHUX 3 CEPEIUHU

OJIMHAAIATUMETPOBOI 30HU (QyTOOJIICTOM Y CEPEIHLOMY 32 CE30H;
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—1oje penalties, 110 BH3HAYa€ KUIbKICTh TMEHAJIbTI, BHUKOHAHUX
(GyTO0IIICTOM Y CepeTHbOMY 3a CE30H;

— noJie penaltygoals, 1110 BU3HauYa€e KUIbKICTh TOJIB, MPOBEACHUX 3 MIEHABTI
(hyTOO0IICTOM Y CEpeTHLOMY 3a CE30H;

— ToJie games, 10 BU3HA4Ya€ KUIbKICTh Ir0p, MpoBeaeHy (yTOOICTOM 3a
CE30H,;

— mone postshots, 1m0 BU3HAUa€ KIIBKICTh yJapiB Yy IUIONIMHY BOPIT,
BUKOHaHY (hyTOOJIICTOM CyMapHO 3a CE30H;

— MOJIE errors, 10 BU3HAYA€ KUIbKICTh MOMWJIOK, SIKI MPHU3BEIU 10 TOIYy
CyHEepHUKA, BAKOHAaHY (PyTOOIICTOM CyMapHO 3a CE30H;

— MOJIe saves, 10 BU3HAaYa€ KIIbKICTh MOPATYHKIB, BUKOHaHY (hyTOOIICTOM
CyMapHO 32 CE30H.

Crpyxkrypa tabmuii ClubChampionshipSeason Bkirogae:

— mone id, mo Bu3Hayae HOMeEp yuacTi QyrOosbHOTO KIyOy B CE30HI
YeMITIOHATY;

— mone club, mo BusHauae ¢GyTOOIBHUN KIyO, mis sikoro copmoBaHa
CTaTHUCTHKA, 1 € 30BHINIHIM KJIIOYEM;

— monte clubchampionshipseason, mo Bu3Havyae ygacts GyTOOIBLHOTO KITyOy
B KOHKPETHOMY CE€30H1 YEMITIOHATY 1 € 30BHINIHIM KIIIOUEM;

— moJie place, 1m0 BU3Ha4Ya€ Miclie KIyOy B MiJCyMKOBIM TaOIHII;

— ToJie minutes, 0 BHU3HAYa€ KiIbKICTh XBHWJIMH, Ky IMPOBIB Ha MO
(dbyTOOITICT 3aranoMm;

— moJte goals, 110 BU3HAYa€e KUIBKICTh TOMIB, Ky 3a01jIa KOMaH/Ia 3a CE30H,;

— moje goalsagainst, 1110 BU3Havya€e KiJbKICTh OB, MPOMYIIEHY KOMAaH/IO0
3a CE30H;

— TI0JIE SCOoTe, 10 BU3HAYa€ KUIbKICTh OUOK, HaOpaHy KOMaH/IOK0 3a CE€30H;

— [oJIe games, 1[0 BU3Havya€ KIIBKICTh irop, MPOBEICHY KOMaH 100 32 CE30H,;

— TI0JIe Wins, 10 BU3HAYA€E KITBKICTh IEPEMOT KOMaH/I! 32 CE30H;

— moJte losses, 110 BU3HaYa€e KUIbKICTh TOPa30K KOMaHIU 3a CE30H;

— nose draws, 110 BU3HAYa€ KIJIbKICTh HIYMIX KOMaHIH 32 CE30H;
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— TOJIe passes, 10 BU3HAYaA€ KUIBKICTh Mepenayd, BUKOHAHY KOMAaHJIOK 3a
CE30H;

— nonie yellows, 1m0 BU3HAYa€ KUIBKICTh >KOBTHX KapTOK, OTPUMAaHUX
TPaBISIMU KOMaH/IU 3a CE30H;

— mosie reds, 10 BU3HAYAE€ KUIBKICTh YEPBOHUX KapTOK, OTPUMAaHUX
IpaBISIMU KOMaH/I! 32 CE30H;

— moje rating, MO0 BU3HAYa€ CEPEAHIO OLIHKY BHUCTaBlieHy (pyTOomicTy
KOMAaH/H 32 ITPU CE30HY;

— TI0JIE Ssuccesspasses, 10 BU3HAYa€ BIJCOTOK Mepeaad, Kl AU 0
ajpecara, cepell BCiX BUKOHAHUX Mepeaad 3a Ce30H,;

— noJje aerialswon, 1110 BU3HAYa€ KUIbKICTh BEPXOBUX JIyeJeH, Kl BUTPAB y
cepenHboMy GyTOOTICT KOMaHAM 3a TPy CE30HY;

— mone shots, Mo BU3HAYa€ KUIBKICTh yAapiB MO BOPOTaM, BUKOHAHY Y
cepeaHpoMy (GyTOOICTOM KOMaHIU 3a TPy CE30HY;

— moinie fouls, MmO BHU3HAYa€ KITBKICTh MOPYIICHb MPABHWI, BHUKOHAHY Y
cepenHboMy (GyTOOTICTOM KOMAaH/IH 32 TPY CE30HY;

— mozie dribbles, 110 BU3HaYa€ KibKICTh 00BECHB, BAKOHAHY Y CEPETHHOMY
GbyTOOIICTOM KOMaH/IH 32 TPy CE30HY;

— mone tackles, mo BH3HAYa€ KITBKICTh NEPEXOIUICHb, BUKOHAHY Y
cepenHboMy (hyTOOIICTOM KOMaH ! 3a TPY CE30HY 3a PaXyHOK IIPECUHTY Ta CHIIOBOT
00poTHOU;

— moJie interceptions, IO BH3HAYa€ KUIBKICTh IEPEXOIUICHb 3arajom,
BHKOHAHY y cepeHhoMY (PyTOOIICTOM KOMaHAM 3a TPy CE30HY;

— noje offsides, Mo Bu3HAYa€ KUTBKICTh IMOJOXXKEHBb 103a TPOIO, B SKY
MOTPaNUB y cepeaHbOMY (yTOOJICT KOMAHIU 3a TPy CE30HY;

— noJie clear, 10 BU3Ha4yae KUIbKICTh BUHOCIB M’s14a 3 BIACHOTO IITPa(HOTO
MaiilaHYNKa, BUKOHAHY y cepeHbOMY (PyTOOTICTOM KOMaHIM 3a TPy CE30HY;

— noJie blocks, 110 BU3HaYa€ KiIbKICTh OJIOKYBaHb, BUKOHAHY Y CEPEAHBLOMY

(GbyTO0JIICTOM KOMaH/IU 3a TPy CE30HY;
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— nojie owngoals, 1110 BU3HAaYa€e KUIbKICTh T'OJIiB, 320UTHX y BJIACHI BOPOTa Yy
cepeaHpoMy GyTOOICTOM KOMAH/IU 3a TPy CE30HY;

—noJze keypasses, 1110 BU3HA4Ya€ KUIbKICTh KJIIFOUOBUX Nepeaay (sIKi MPU3BeIH
70 yJapy IO BOPOTax), BUKOHAHY y CepeaHbOMY (pyTOOJICTOM KOMaHIM 3a TPy
CE30HY;

— noJe disposses, 1110 BU3HA4Ya€ KUIbKICTh B1I00PiB, BUKOHAHY Y CEPEAHBOMY
(GyTO0JIICTOM KOMaH/IM 3a TPy CE30HY 0€3 CHIIOBOI0 KOHTAKTY;

— MOJIe Crosses, 10 BU3HAUa€ KUIbKICTh KPOCIB, BUKOHAHY Y CEPEAHHOMY
(yTO0JIICTOM KOMaH/IU 3a TPy CE30HY;

— none longballs, mo BU3Hayae KUIBKICTh NOBrUX Iepeady, BUKOHAHY Yy
cepeHboMy GyTOOTICTOM KOMAaHAH 3a TPy CE30HY;

— mone outofbox, MmO BU3HAYAE KITBKICTh yJapiB, HAHECCHHX 3-3a MEXK
mTpadHOr0 MaiilaHuYnMKa, HAHECEHY y cepeaHboMy (PyTOOIICTOM KOMaHIU 3a TPy
CE30HY;

— mosie sixyardbox, 10 BU3HAYA€ KIIBKICTh y/IapiB, HAHECEHUX 3 CEPEIUHU
BOPOTapPCHKOTO MaiJIaHYUKa ¥ cepeTHbOMY (PyTOOIICTOM KOMAH/IU 3a TPY CE30HY;

— mose penalshots, 1m0 BU3Ha4Ya€e KiMbKICTh yAapiB, HAHECEHUX 3 CEPEIUHU
OJIMHAIIATUMETPOBOI 30HH Y CEPETHHOMY (HYyTOOTICTOM KOMAH/IH 32 TPy CE30HY;

— moine penalties, MmO BH3HAYAE€ KIIbKICTh TEHAIbTI, BHUKOHAHUX Y
cepenHboMy GyTOOTICTOM KOMAaH/IM 32 TPY CE30HY;

— moJie penaltygoals, 1m0 Bu3Havae KUTbKICTh TOJIIB, MPOBEICHUX 3 TICHAJIBTI
cyMapHoO BciMa GyTOOJIicTaMH KOMaH/IH 3a TPy CE30HY.

Crpykrypa tabnuii ClubGame Bkitoyae:

— moJie id, 1o BU3HaYae€ HOMEP CTAaTUCTHKU BUCTYNy (yTOOJBHOTO KIyOy B
rpi;

— nosie club, mo Bu3Hauae GyrOONMBHUN KIIyO, mJia AKOTO copMoBaHa
CTAaTHUCTHKA 3a TPY, 1 € 30BHINTHIM KJIIOUEM;

— TOJIE game, IO BU3HAYa€ TPy, 3a SIKOI0 CPOpMOBaHA CTATUCTHUKA, 1 €
30BHIIIHIM KIIOYEM;

— moJte goals, 110 BU3HAYa€ KUIBKICTh OB, Ky 3a0uia y 1iH rpi;
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— noJje goalsagainst, 1110 BU3HAYa€ KiUIbKICTh OB, MPOMYIIEHY KOMaH/I00
y 1i# rpi;

— TMOJie passes, 10 BH3HAYa€ KUIbKICTh Nepeaady, BUKOHAHY TIpaBlLEM
KOMaHAM Y CepeIHbOMY Y 111l Tpi;

— nonie yellows, 1m0 Bu3HAYa€e KUIBKICTh >KOBTHX KapTOK, OTPUMAaHUX
IpaBUSAMHU KOMaHIU y I1H Tpi;

— mosie reds, 10 BU3HAYAE€ KUIBKICTh YEPBOHUX KapTOK, OTPUMAaHUX
IpaBUSAMHU KOMaHIU y I1H Tpi;

— moje rating, MO0 BU3HAYa€ CEPEAHIO OLIHKY BHUCTaBlieHy (pyTOOmiCTy
KOMaHAM Yy LiH rpi;

— TIOJIE successpasses, 10 BHU3HAYa€ BIJACOTOK Mepenad, skl MINIUIM 10
azpecarta, cepel BC1X BUKOHAHUX T'PaBIsIMU KOMaHU Niepeaay y Lii rpi;

— ToJie aerialswon, 1m0 BU3HAYA€E KiJTbKICTh BEPXOBHX Y€, SIKi BUTPAB Y
cepenHboMy GyTOOTICT KOMAHAM Y 1IN TPi;

— mone shots, Mo BH3HAYa€ KUIBKICTh yAapiB MO BOPOTaM, BUKOHAHY Y
cepenHboMy GyTOOTICTOM KOMAaHIH y IiH TPi;

— mounie fouls, Mo BHU3HAYa€ KITBKICTh MOPYIICHb MPABWI, BHKOHAHY Y
cepenHboMy GyTOOTICTOM KOMAaHIN y IIiH TPi;

— moJie dribbles, 1110 BU3HaYa€ KiMbKICTh 00BEACHB, BAKOHAHY Y CEPETHHOMY
byTOOTICTOM KOMaHAH Y IiH TPi;

— mone tackles, mo0 BH3HAYa€ KIIBKICTh NEPEXOIUICHb, BUKOHAHY Y
cepeaHboMy (GyTOOTICTOM KOMAaHAM Y I TPl 32 paxyHOK IMPECUHTY Ta CHUIIOBOI
00poTHOU;

— Tosie interceptions, IO BU3HAYAE KITBKICTh MEPEXOIJICHb, BUKOHAHY Y
cepeaHboMy GyTOOICTOM KOMaHIH y il Tpi;

— noje offsides, Mo Bu3HAYA€ KUTBKICTh IMOJOXXKEHBb 103a TPOIO, B SKY
MOTPaNuB y cepeaHbOMY (yTOOIICT KOMaHIU Y 1K Tpi;

— noJie clear, 110 BU3Haua€e KUIbKICTh BUHOCIB M’s14a 3 BIACHOTO IITPa(HOTO

MaiiJIaHYMKa, BUKOHAHY Y cepelHboMY (DyTOOIICTOM KOMaHIH Y IT1H T'pi;
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— nose blocks, 110 BU3Ha4Yae KUIbKICTh 0JIOKYBaHb, BUKOHAHY Y CEPEAHBOMY
(GyTOOIICTOM KOMaHAM y LiH Ipi;

— moJie owngoals, 1110 BU3HAa4a€ KUIbKICTh TOJIIB, 3a0MTUX Y BJIAaCHI BOPOTa y
cepeaHboMy (yTOOIICTOM KOMaHIu y il Ipi;

—noJze keypasses, 1110 BU3HA4Ya€ KUIbKICTh KJIIFOUOBUX Nepeaay (SIKi MPU3BeIH
710 yJapy 1Mo BOpOTax), BAKOHAHY y CEpeAHbOMY (yTOOIICTOM KOMaH/IM Y IiH Ipi;

— noJe disposses, 1110 BU3HA4Ya€ KUIbKICTh B1100P1B, BUKOHAHY Y CEPEAHBOMY
¢GyTOOIICTOM KOMAH/IU y 111 Ipi 0€3 CUIOBOTO KOHTAKTY;

— MOJIe Crosses, 10 BU3HAYa€ KUIbKICTh KPOCIB, BUKOHAHY Y CEPEAHHOMY
¢GbyTOOIICTOM KOMaHIU y 1M Tpi;

— none longballs, mo BU3Hayae KUIBKICTh JOBrUX IEpeady, BUKOHAHY Yy
cepenHboMy GyTOOTICTOM KOMAaHI! Y IIiH TPi;

— mone outofbox, MmO BU3HAYAE KITBKICTh yJapiB, HAHECEHHX 3-3a MEXK
mTpadgHOr0 MalgaH4YNKa, HAHECEHY Y CepelHboMYy (DyTOOIICTOM KOMaHAM y N
rpi;

— mosie sixyardbox, 10 BU3HAYa€ KITBKICTh y/1apiB, HAHECEHUX 3 CEPEIUHU
BOPOTApPCHKOTO Mai/IaHYUKa Y cepeTHbOMY (yTOOTICTOM KOMAaHIH y IiHi TPi;

— mose penalshots, 1m0 BU3Ha4Ya€e KiMbKICTh yAapiB, HAHECEHUX 3 CEPEIUHU
OJIMHAIIATUMETPOBOI 30HH Y CEPeTHHOMY (HyTOOTICTOM KOMAHAM Y IIiH TPi;

— moje penalties, 10 BHU3HAYa€ KUIBKICTh TICHAJIbTI, BHUKOHAHUX
dbyTOoIicTAMU KOMaHAM Y IIiH TPi;

— moJie penaltygoals, 1m0 Bu3Havae KUIbKICTh TOJIIB, MPOBEJICHUX 3 TTCHAJIBTI
cyMapHo BciMa GpyTOoIicTaMu KOMaHIN y 1K Tpi;

— I0JIe POsSession, M0 BU3HAYAE BiJICOTOK BOJIOJIHHS M’sT4eM KOMAaHJIOK y
IiH Tpi.

Crpykrypa Tabnuii GameSubstitution Bkirogae:

— moJte id, 110 BU3HA4Ya€ HOMEP BUKOHAHOT 3aMiHM (yTOOJICTIB y TPi;

— nosie footballerl, mo Bu3Hawae ¢yTOoIicTa, IKOTO OYyJIO 3aMiHEHO, 1 €

30BHIIIHIM KIIOYEM;
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— none footballer2, uo Bu3Hauae ¢pyrodosicTa, IKMI BUNIIIOB HA 3aMiHY, 1 €
30BHIIIHIM KJIIOYEM;

— 1oJie minutes, 0 BU3HAYa€ XBWINHY, Ha sIK1 B110yIach 3aMiHa.

Crpykrypa tabauii Goal Bkitouae:

— noJie id, o0 BU3HA4Ya€ HOMEp 3a0UTOTO TOJy;

—noze footballer, mo BuzHavae ¢pyrdoicTa, ikuit 3a0MUB o1, 1 € 30BHILIHIM
KITIOYEM;

— none footballer2, mo BuzHauae ¢yrOomicTa, SKUi BiIJIaB PE3yJIbTaTUBHY
nepenayy, 1 € 30BHIIMIHIM KIIOUYEM;

— moJie minutes, 1110 BU3HAaYa€ XBUJIMHY, Ha SIK1i 3a0UTO TOJI.

Crpykrypa tabauii ChampionshipSeason Bkitovae:

— moJe id, o BU3HaYa€ HOMEP CE€30HY YEeMITIOHATY;

— moJie start, 0 BU3HAYAE PiK MOYATKY YEMITIOHATY;

— moJie end, 10 BU3HAYAE PiK 3aBEPIICHHS YEMITIOHATY;

— moJsie participants, 1Mo BH3HAYa€ KUTBKICTh YYaCHHKIB y I[bOMY CE30HI
YyeMITiOHaTI;

— mojie championship, 1Mo BU3HA4Ya€ YEMITIOHAT, A0 SKOTO HAICKHUTH IICH
CE30H, 1 € 30BHIIIHIM KJIFOUEM.

Crpykrypa tabmuiii Referee (puc. 3.3) Bximtouae:

— oJte id, 10 BU3HAYAE HOMED CYIUIL;

— TI0JIe hame, [0 BU3HAYAE 1M’ S CYJIII;

— T0JIE country, 110 BU3HAYAE KPATHY, SIKY IPEICTABIISE CY s, 1 € 30BHIIIHIM

KIIFOUEM.
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CrpykTypa Tabnuui Position Bkitoyae:

— noJie id, o Bu3HavYae HoMep no3uilii pyrodoicTa Ha MOI;

— moute title, o Bu3Ha4ae Ha3BY MO3UILIi, HA KM rpae PyTOOTICT.

Crpykrypa Tabnuii Stage BKIIIOYAE:

— noJie id, 10 BU3HAYa€ HOMEDP €Taly YEMITIOHATY;

— mouse title, 10 BU3HA4Ya€ Ha3By eTamy 4YeMIioHaty (e Moxe OyTH
IPYIOBHI TYpHIp, YBEPTh(PiHAT TOIIIO).

Tabmunss  ChampionshipSeasonStage Bu3Hauae BIANOBIJHICTh —€TaIMy
yemmioHnary. Ctpykrypa tadauii ChampionshipSeasonStage Bkitouae:

— mnosie 1d, 1m0 BU3HAYa€ HOMEpP 3alUCy MPO BIAMNOBIAHICTH €Tamy
YEMITIOHATY;

— mosie championshipseason, 1m0 BH3HAYa€ CE30H YEMITIOHATY, JO SIKOTO
HAJIC)KUTh €TAIT;

— ToJie stage, 1110 BU3HAYAE €Tall, Ha SKOMY BiJJOyBa€ThCs 115 Tpa.

Crpykrypa Tabmmimi Championship Bkirodae:

— moJte id, 10 BU3HAYa€ HOMEP YeMITiOHAaTa;

— mode title, o BU3HaYa€e Ha3BYy YEMITIOHATY;

— ToJie country, IO BU3HAYA€ KpaiHy, B SKii BiIOyBa€ThCA YEMITIOHAT, 1 €

30BHIIIHIM KJIFOUEM.

3.4 BucHoBKH 3a po3aijiom 3

Moga nporpamyBanHs Python o6pana mist po3po6ku 113 3a pesynpraTamu
MOPIBHSHHA 3 MOBOIO Java. PeanizoBaHo MojentoBaHHS poOOTH KOPUCTYBadiB 3
nmporpaMmoro. BuzHadueHo cTpykTypy 0a3u JaHUX 3 OMHCOM BCIX TaOJIMIlh, 3B’ SI3KiB

MK HUMH Ta TTOOYJIOBAaHO CXEMY CTPYKTYPH.
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4 OCHOBHI PILIEHHSA [OJO PEAJII3AIIIl KOMIIOHEHTIB
CUCTEMHA

4.1 CTpyKkTypa NporpaMHoi CUCTeMH

[Iporpamna cuctema Oyia po3po0iieHa TAKUM YMHOM, III00 BMICTUTH 1 caM
Be03aCTOCYHOK, 1 peani3aliio MeToAy nporHodyBaHHs (puc. 4.1). Meton
MPOTHO3YBaHHS OYyJIO BUAJICHO B OKPEMUM KOMIIOHEHT y CKJaAl Be03aCTOCYHKY.
Horo He Gyio BijuliTeHO Ha PiBHI BHINE, OCKiIBKH BiH moTpebye B CBOI po6OTi
poboTu 3 0a3010 JaHUX, SIKa 3HAXOJUTHCS Ha PiBHI BEO3aCTOCYHKY 1 CTBOPIOETHCSA

HOTO MOJIEISIMH.

ITporpayge 2a0e2nedeHEA HAKOHIEeHHET
yTOOIBEEOI CTATHCTHKH

Django npoekt BebzacTocyHOK
Meremxep URL ITpeacTaBieHEA
HanamTyBaEHA IPOEKTY IITadnorn

Mogeai

KoMmnoseHT nporeo3yBanss
{HIHBITyaTbHOI CTATHCTHKH
dyTOOmiCTIE

Pucynok 4.1 — Cxema CTpyKTypHu IPOTrpaMHOi CUCTEMU

Po3pobky BukoHaHO Ha OCHOBI (pperimMBOpky Django, mo BIUIMHYJIO Ha
CTPYKTYpY IporpaMHoro 3abe3neueHHs. OJHI€I0 3 OCHOBHUX CKJIAJJOBUX IIPOEKTY €
Django-tipoekT, sxuit 30kpeMa Mictuth MeHexep URL, mo Bu3Hauae 3B’ 130K MiXK

npeacTaBieHHsIMU BeO3acTocyHKy Ta URL-anpecamu, Bka3aHUMH KOPUCTYyBaYEM.
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4.2 Onuc MoayJ1iB peaJsii3oBaHOI NPOrPAMHOI CHCTEMU

Po3poOky BuKOHAaHO 3 3acTtocyBaHHSIM BeOdpeliMBopky Django, 110
JI03BOJIMJIO 3MEHIIUTHU KIIBKICTh CTBOpeHOro koay. Lle Oyno mocsarHyTo 30kpema
4yepe3 HasiBHICTh 00’ €KTHO-peNsiLiiHOro BigoOpaxenns Django, 1o npu3BoAuiIo A0
aBTOMATHUYHOTO 3B’S3yBaHHS KOJy MNporpamu 3 0a3or0 JaHuX. BiamoBigHO He
noTpiOHO OyJI0 MPONKUCYBATH BEIUKY KUJIbKICTh CTAHJAAPTHHUX 3aIUTIB, & CTPYKTYypa
Tabnauip Oyina noOyoBaHa Ha OCHOBI KOAY, MPOMUCAHOTO B MOJIEIISIX 3aCTOCYHKY.

[Tix koxxHY TaONUILIIO 31 CTPYKTYpHU 0a3u AaHUX, OMKCAHOI B po3/iii 3, OyJo
CTBOPEHO BIANMOBIAHUMN Kiac MoAedi. Y IIJIOMY CTPYKTypa IIUX KJIAciB MOBTOPIOE
CTpyKTYpy Tabmuipb. OKpiM TOro 10 JA€SKMX KiaciB Oyjao Jd0JaHO 3acoOu
OOYHMCIICHHS CTATUCTHUKH, SIKI BUMAaraloThCsi (PYHKI[IOHAITBHOIO BUMOTOI0 CTOCOBHO
ABTOMATUYHOTO OOYMCICHHS. 3a MMM TMPUHIMIIOM KOPHUCTYBad Ma€ OJHWH pa3
BBOJIMTH JIaHI PO CTATUCTUKY BUCTYITYy PyTOOIIICTA y TPi, @ TPH IIBOMY CTATHCTHKA
¢dyTOomicTa 3a Ce30H, CTATHCTHKA KOMAH/IA Y TPl Ta CTATUCTUKA KOMAHIN B CE30HI
Ma€e O0YHCIIIOBATUCS aBTOMATHUYHO. [[i 00uncieHHs MalOTh BUKOHYBATHCS ITiJT Yac
30epexkeHHs 00’ekTiB. [ 1mporo Oyio mepeBusHaueHo Metoau save(self, *args,
**kwargs) kmacy FootballerSeason 31 cratuctukoro QyrtOosicta 3a Ce30H, sKa
OOYHUCITIOETHCS NUIAXOM YCEPETHEHHS MMOKa3HUKIB 200 3HaXO/KEHHS CyMU 3HAYCHb
3a BIJMOBIIHUM TOKa3HUKOM (SK HAMPUKIAJ, KITBKICTh 3a0MTHX TONIB), KJIacy
ClubChampionshipSeason 31 cTaTUCTUKOIO BUCTYITY (yTOOIHHOTO KIIyOYy B CE30HI1
gemmionaty, kiacy ClubGame 31 cratuctukow (yrbéomsHOrOo KiIyOy 3a Tpy
YEeMITIOHATY.

Oxkpim Toro B kinaci ClubChampionshipSeason Oyno peanizoBaHO
nepeoOUncIeHHs TypHIpHOi1 Tabmuii. ToOTO BUKOHYETHCS OOYUCICHHS KUIBKOCTI
nepeMor, Mopa3oK 1 HIYWiX, a TaKOXk KUIBKOCTI OYOK, HAOpaHMX KOMaHIOH0. 3a
KUIBKICTIO OYOK BiJIOYBAa€ThCS COPTYBAaHHS KOMAaHJ 1 BH3HAYAKOTHCA TO3UIII B
TYpHIPHIN TaOIHII KOKHOI KOMaH/IH.

Kimac FootballerView € omauM 3 KiaciB, peangi3oBaHUX Ha OCHOBI

CTaHJapTHOTO Kiacy aeramisanii DetailView, 1 mependavae BimoOpakeHHS JaHUX
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¢yTOoIicTa, BKIIOYAIOYM HOTO 3arajbHi mapamMeTpH, sK TO 3pICT, Bara, jJaTa
HapOJKeHHS, HAIlIOHAJIBHICTh TOIIO, TaK 1 3aIIOBHIOIOUH TIEPEIIIK, IO CKIIATAEThC
3 pe3yJIbTaTiB BUCTYyMy (PyTOOIICTa 32 MPOBEACHI CE30HH.

Knac FootballerNewView peainizoBanuii Ha OCHOBI CTaHJApPTHOTO KJacy
cTBOpeHHs HOBOro 00’ekTy CreateView, sikuii 3a0e3neuye miATPUMKY 3alI0BHEHHS
(dhopmu cTBOpeHHsI HOBOTO (hyTOOIICTa TaHUMU. PeanizoBaHo MiATPUMKY MEPEBIPKU
MPaBUJIBHOCTI 3amoBHEHHS (opMu Ha ocHOBI Metony form valid(self, form), B
SAKOMY 30KpeMa KIJbKICTh T'OJiB, pe3yJIbTAaTUBHUX MEpeaay Ta Irop 1HIliani3yeTbes
HyasiMdA. OKpiM TOro BU3HAYaeThes 0a3oBUM kiacoM kiac LoginRequiredMixin,
SAKAA BHUMAara€e MpPOBEJCHHS aBTOpHU3allli Iepe] BUKOPHUCTAHHSAM M€l (opMHu.
AtpubyTtom login url, mo BU3HAauYae MNpeACTaBICHHS aBTOpHU3allli KOpUCTyBaua,
3amaHo loginview. AtpuOyToM success url, mo BW3Ha4yae BiITBOPIOBaHY B pasi
YCHINTHOTO BUKOHAHHS i1 CTOPIHKY, BU3HAYCHO MPECTABICHHS MEPETIIAy JaHUX
bytbomicta footballerview.

Takoxx Ha ocHoBi kmacy CreateView peami3oBaHO 30KpemMa KJIacH
ClubNewView TUTSt CTBOPEHHS HOBOT'O ¢byTOOIBHOTO KIIyOy,
ChampionshipNewView nais CTBOpEHHS HOBOTO TYpHIpY (demmioHaTy),
ChampionshipSeasonNewView maiis CTBOpEHHS HOBOTO CE30HY YEMITIOHATY,
RefereeNewView mns ctBopeHHsi HOBoro cynni, kiac FootballerGameNewView
JUTsl BU3HAYEHHS y4acTi pyTOoiicta y Tpi (00’ €KT CTBOPIOETHCA ]| Yac 3aIIOBHEHHS
cTapTtoBoro ckimaay komanmau) kinac FootballerSeasonNewView nmns ctBopeHHs
HOBOTO C€30HY (00’€KT CTBOPIOETHCS IMiJI Yac 3alOBHEHHS CKJIaAy KOMaHIM Ha
CE€30H), B IKOMY Oepe ydacThb QPyTOOIiCT, IPH IIbOMY TaKUX 00’ €KTIB 32 CE30H MOXKE
CTBOPIOBATUCS JICKUJIbKA, SKIIO IPOTITOM Ce30HY (yTOOIICT 3MIHIOE CBIH
bytoonsaul k1y0. Kinac ClubChampionshipSeasonNew View BU3Hadae CTBOPEHHS
HOBOT'0 00’€KTa IIPU BU3HAYCHHI CKJIany GyTOONBHUX KIIyOiB, sIKi OEpyTh y4acTh y
MpoBeJieHHsT HOBOTo ce30Hy TypHipy. Kimac ClubGameNewView 3a0e3neuye
BHECCHHSI JaHUX IPO y4YacTh KIyOy B KOHKPETHIM Tpl CE30HY 4YEMITIOHATY.

Bnecennss camux irop ce3oHy miarpumyerbes kimacom GameNewView. Kiac
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GameSubstitutionNew View 3a0e3neuye BHECEHHS 3aMiH y CKJIaJl KOMaH[ M1 4yac
rpu. Knac GoalNewView 3a0e3nedye BHECEHHS T'OIB i1 YacC TPH.

Kiac FootballerUpdateView peainizoBanuii Ha OCHOBI CTaHAAPTHOTO KJIACy
penaryBanHa gaHux o00’ekty UpdateView, skuii 3a0e3nedyye MIATPUMKY
3amoBHEHHS (pOpMHU peslaryBaHHs TaHuX mpo Gyrodoicta. PeraroBanumMu nojisiMu €
TUIBKH 1M’s, J1aTa HApOJH)KEHHs, Bara, 3picT, MMOTOYHA IMO3UIIISA Ha IMOJI1, MTOTOYHHI
KJIy0 Ta HallOHAJbHICTh. YCl 1HIIl MOJS, SIKI BU3HAYAIOTh 3arajibHy CTaTUCTUKY
BHCTYIIIB, BKJIIOUAI0UM CYMapHy KUIbKICTh 3a0UTHX TOJIB, pe3yJIbTAaTUBHUX MepeIay
Ta BIJCOTKY YCHIIIHUX Mepeaad, He MOXYyTh OyTH 3MiHEHI B ikl ¢opwmi. s
BUKOPUCTAHHSA TIPEJCTABICHHS TaKOXX TIOTPIOHO CIIOYAaTKy aBTOPHU3YBATHUCA.
Atpubytom login_url, mo BU3HauYae MNpeACTaBICHHS aBTOpHU3allli KOpUCTyBaua,
3amaHo loginview. AtpuOyToM success url, o BW3Ha4Ya€e BiITBOPIOBaHY B pasi
YCHIITHOTO BUKOHAHHS i1 CTOPIHKY, BU3HAYCHO MPEACTABICHHS MEPETISTy JaHUX
¢byTbomicta footballerview.

AHAJIOT1YHO BJIAIIITOBaHI KJIaCH ClubUpdateView,
ChampionshipUpdateView, ChampionshipSeasonUpdateView,
RefereeUpdateView, FootballerGameUpdateView, FootballerSeasonUpdateView,
ClubChampionshipSeasonUpdateView, ClubGameUpdateView,
GameUpdateView, GameSubstitutionUpdateView, GoalUpdateView.

Knac FootballerFaceToFaceView peanizye HamoBHEHHS MIa0JIOHY
footbftf.html manumm dyrOomicTiB mims mpoBeacHHs iX mnopiBHsHHSA. [llaGmonun
CTBOPEHO Ha OCHOBI BUIBHOTO I1absiony [18].

Knac FootballerSeasonView peanizye HanoBHeHHs 1abnony fseason.html
JTAHUMH CTaTUCTUKW BHUCTymy ¢yTOoJicTa 3a ce30H. BiamoBigHi mapameTpu
nepenarotecss 3 hopmu yepes GET-zamur. Ilapamerp footballer GET-3amuty
BH3Hauvae GpytoOOiCcTa, MapaMeTp Season BU3HAYA€ HOMEP CE30HY, KU IIKaBUTh
kopuctyBada. OKpiM TOTO MIATPUMYETHCS MOXJIMBICTH BH3HAUCHHS CE30HY 3a
JIOTIOMOTOI0 POKY TMOYaTKy, IO BHM3HAYAETHhCS 3 TMapaMmerpa startseason, poKy
3aKIHUCHHS, 110 BU3HAYAETHCS 3 Tapamerpa endseason, Ta HOMEpa YEMITIOHATY

champ, B sikoMy BiJ10yBa€TbCs 3MaraHHsl.
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Kmac  ClubSeasonBestFootballers peanizye HanoBHEHHs IIA0JIOHY
clubbestfootb.html nanumu npo ¢yrdomnictiB ki1y0dy 3 HOMepoMm club, mepeganum
yepe3 napametp GET-3anuTy, mig yac ce30Hy 3 HOMEPOM S€ason, BU3HAYAIOUU
HalKpalux 3a MOKa3HUKOM measure (TaKuM MOKa3HUKOM MOXKe OyTH Oylib-siKa
XapaKkTepUucTUKa BUCTYMy (PyTOOIICTa 32 CE30H).

Knac SeasonBestFootballers  peanizye  HamoBHeHHS  1Ia0JOHY
seasonbestfootb.html ganumu npo ¢yTOOMICTIB 3a CE30H 3 HOMEPOM Sseason,
BU3HAYAIOYHM HAMKpAIINX 33 MOKa3HUKOM measure.

Kinac FootballerSeasonFaceToFaceView peanizye HamoBHEHHs I1a0JIOHY
footseasftf.html nmanumu npo craructuky BucTymy (PyTOOMICTIB 3 MEPENIKy st
MOPIBHSIHHS 32 CE30H 3 HOMEPOM Season.

Kinac FootballerGameFaceToFaceView peainidye HarnoBHEHHS Ia0JIOHY
footgameftf.html nmanumu mpo craructuky BucTymy (QyTOOIICTIB 3 MEPENiKy s
MOPIBHSHHSA Y KOHKPETHIN Tpi game.

Kiac SearchFootballerView 3a6e3neuye nomryk ¢pyroOomicTa 3 iMeHeM name,
3aMOBHIOIOYM  BiAmoBimHUMH  ¢yTOomicTamu mabnon searchfootballer.html.

[Toxi6no BnamroBanwmii kinac SearchClubView s momryky ¢yTO0mpHUX KITyOiB.

4.3 BucHoBknu 3a po3aijiom 4

[IpeacraBneno peanizoBaHy CTPYKTYypy MPOTPaMHOI CUCTEMH, HAAAHO OIHUC

OCHOBHHUX 31 CTBOPEHHX KIACiB, SIKI HAJalOTh MOXMJIMBOCTI OpraHi3amii JaHUuX,

MIITPUMKH BUKOHAHHS JII KOPUCTyBaya, BIIOOpKEHHS JaHUX KOPUCTyBayy.
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S EKCIIVIYATALIA, TECTYBAHHA TA EKCIIEPUMEHTAJIBHE
JOCJIIPKEHHSA ITPOI'PAMMUT

5.1 IIpu3HayeHHsI NPOrpaMu

[Iporpama npusHaueHa Ajigs OTpUMYBaHHs 1HGOpPMAIli PO 1HIUBIAYATbHY
CTaTUCTUKY BUCTYIY (PYTOOMIICTIB Y OKpEMUX Irpax, Ce30HI YEMITIOHATY 3arajioM,
CTBOPEHHSI KOMAaHJIHOI CTaTUCTHKM Ha i1 OCHOBI, aHATI3y Ill€1 CTaTUCTHKH Ta

MPOTHO3YBAHHS 1HAWBIIYaJbHUX PE3YJbTATIB BUCTYMY (PYTOOIICTIB B OKPEMHX

irpax.

5.2 YM0BH BUKOHAHHS NIPOrPaMu

YMoBH BUKOHAHHS MporpamMu BU3HAYAIOThCS HaCTYITHUMU
XapaKTePUCTUKAMU

— MIPOLIECOP: YOTHUPH siApa, TaKTOBa yactora — 2,9 I'T'w;

— onepatuBHa nmam’saTh: 10 I'0;

— xopcTkuit auck: 300 M6 10CTymHOTO MPOCTOPY.

[Iporpama mnotpeOye BCTAHOBIICHHS CHUCTEMHM KEpyBaHHS 0a300 JIaHHUX
MySQL na cepsep.

5.3 BukoHaHHs1 mporpamMu

OcHOBOIO poOOTH 3 TPOrPAMOIO € 1HIUBITyaTbHAa CTATUCTUKA (PyTOOIICTIB,
B YHCTOMY BHTJISI/I 1 00’ €IHaHA PI3HUM YHHOM.

Ha pwuc. 5.1 mnokazaHo, $SK KOPHUCTyBauy BigoOpa)kaeThbCsl CTOpPIHKA
CTATUCTHUKHU 32 KOMaHI010. BOHa BiIKpHUBa€eThCS NMPH HATHCKAaHHI Ha OYyIb-SIKiH 31
CTOPIHOK Ha Ha3By KoMaHau. Ha 1iif cTopiHIll JOCTYIMHUN BUOIp YyeMITioHATy Ta
ce3oHy. /g 1boro moTpiOHO HATUCHYTH Ha KHOIIKY 3 BIJIOBIJHOI Ha3BOK. 3a
0o0OpaHUM CE30HOM BiIOOpaKarOThCS PE3yJbTaTH IrOp, MO JO3BOJISIE TIEPEHTH Ha

CTOPIHKY BIANMOBIAHOI Tpu. Hmkde po3ramoBaHo TaONMIN0 3 HaWKpanuMu
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IPaBISMH, JI€ 32 OOpaHUM KPUTEPIEM AEMOHCTPYIOThCS 5 HaWKpalux rpasuiB. Jis

BUOOPY KpUTEPisi MOTPIOHO HATUCHYTHU HA HA3BY CTOBIYHUKA.

> baBapig MIOHXeH
é’“vs*z
1,0,“;“3

>YemnioHaTn

ByHgecnira Nira YemnioHis

> Ce3oHun
202172022 2020/2021
>Irpn
nara CynepHukun PaxyHoK Kpawuia rpaseub

08.12.21 baBapiqa - bapcenoHa 3:0 fiman Mycana

> QyThonicTn

m 3axuct Hanan Nepepadi

> Kpawwui rpasui

Homep IM'q RMronu (2 Acucrtu 2 Irpn (2 PEATUTHS 2 XBunuHu (Z XoBTi KapTKu (Z YepBOHI KapTKu

Po6epT NesaxaoBCKi 9 2 6 8.28 516 0 0

Pucynok 5.1 — CTopiHKa CTaTUCTHKH 32 KOMAHJI0I0

[Ile Hukye posramioBaHa Tadiauus 3 1H(OpMaIli€l MO BCIM rpaBLsM. Yci
IHIMBIAyalibHI TMOKA3HUKU 3TPYINOBaHI B TPYIH, IIO MPEICTaBISIIOTh OCHOBHI
3arajbHI MOKAa3HUKH, 3aXUCHI MOKAa3HUKHU, IOKAa3HUKHU I'PU B HaMa/Il, epeaaqi.

MeHio opraHizoBye poOOTy 3 MPOTrpaMor0, HaJIal4u JOCTYH 0 CTOPIHOK
KJIy0iB, 4YemmioHaTiB, (yTOOJICTIB 3a JOMOMOrOK NYHKTIB 3 BIANOBIAHUMU
Ha3BaMU. 3 KOXKHOTO 3 HUX MOYKHA JICTaTHCS 10 iH(dOopMaIlii Ipo irpu, TpaBIiB, aje
MEHIO KOMaH/I Ta (PyTOOIICTIB 0COOIMBE THM, IO 3BIITH MOKHA BUKOHYBATH MOITYK

BIIMOBiHO KOMaH]T a00 ¢yTOOJIICTIB.
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[Ipuknaxg poboTu ammiHicTpaTopa 3 IPOrpaMoOI0 HAaBEJEHO Ha puc. 5.2.

3BIJCH aIMIHICTPATOP MOXKE BHOCUTH BCIO HEOOX1IHY 1H(OpMAILIiIO, 10 CTOCYETHCSA

YeMII10HAaTIB, CE30H1B, OKPEMUX 1rop, KOMaH 1, (hyTOOICTIB.

> baBapis - ManHy

> MoKa3HuKK

basapisi MaitHL
m 3axuct || Hanan | Mepepaui || IHwe
m Acuctn || Pedttudr || 3aminm || KOBTI | YepsoHi

oyTéonicT

Pobept NlesaHaoBCKi v
XBUAUHA
90 ‘ ‘

IrpoBUA HOMeEp Npizsuye ronis XBUNUHK

Hyen v ‘ ‘

Naio ynan ‘ ‘

o | |

Hiknac Wyne 0 ‘ [

Jib HMa 0 ‘ ’

rHabp 0 ‘ ‘

] T eeaHao 0 ‘ ‘

o Nepoi Cat 0 ‘ ‘

1 KiHrcni KomaH 1 ‘ ‘

Mixaenb Kioi3 ‘ ‘

b 0 [ies ‘ I

2 yt 0 ‘ I

1 fyKac EpHaHa ) ‘ ’

i | |

TaHri HboRH3y ‘ ‘

4 iH Toni ‘ ‘

1a 0 ‘ ‘

2 Topaiix ‘ ‘

Pucynok 5.2 — Buecenns mokasHukiB ¢pyTOOIICTIB M1 4ac MaTdy
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OcCHOBOIO OOYHCJIEHHS CTaTUCTUKM KOMaHJ 3a TPy, KOMaH] 3a CE30H,
IpaBIIB 32 CE30H € CTATUCTHUKA IpaBLIB 3a rpy. HakonuuyeTbcs 15 CTaTUCTHKA
criocoboM, TmpencraBieHuM Ha puc. 5.2, Ilicma BuOOpPY KOHKPETHOI TIpu
aJMIHICTPATOpP MOBUHEH OOpaTH OJJHOTO 3 IBOX YYACHUKIB I'PH, IOTIM 00paTu rpymy
MOKA3HUKIB, a H)KY€ KOHKPETHUN MOKa3HHUK.

[Ipu BiAKPUTTI BIAMOBIAHOTO PO31LITY 3BEPXY BUBOJUTHCS TOJIE JIJIsl BUOODPY
KOHKPETHOTO T'paBI 1 MIATBEPXKEHHS BIAMOBIIHOTO 3HAYEHHs. TakuM 3HaYCHHAM
y BHIIQJKy TOJIB € XBWIMHA, Ha SKIH Troa BiAOyBCsA. AHAJIOTIYHO IS
pe3yIAbTaTUBHUX MEpeaay 3 rpynu « ACUCTH». [[1s TOUHOCTI nepeay 1€ KOHKPETHE
3HaueHHs. st miaTBepKEHHS MOTPIOHO HATUCHYTU HAa KHONIKY «BHecTn».

JlocTyn ke A0 MPOTrHO30BAHMX 3HAYEHb BUKOHYETHCS 31 CTOPIHKU T'PHU 3

rpynu nokasHukiB «[Ipornosy» (puc. 5.3).

> MaHuyecTtep CiTi - BynBepreMnToH

> MoKa3HMKH

Manyectep Citi BynsepremnToH
3aranbHi 3axmcT Hanan Nepenauyi IHWwe m

Homep Im'a ronun Acuctu nepenadi

! a s z E z 5
: 3 = ) 0 =
=4 = = 5
2 £ : £
g B S
- N
& c0

Pucynox 5.3 — [leperusin pe3ynbpTaTiB IpOrHO3yBaHHS
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Toni BimoOpa)kaeThCsl MEPENTIK BCIX TPABIIB 1 MPOTHO30BAHI 3HAYEHHS IS
KOKHOT'O T'paBlsl KIJTBKOCT1 3a0UTUX TOJIB, BIIJIAHUX PE3YyJIbTaTUBHUX MEpeaad Ta
BIJICOTKY YCIIIIHUX NIEepeay.

Knonka «IlopiBHSATH» 103BOJIsIE€ 1OJATH T'paBLsl J0 MOPIBHSHHS B PEXKUMI
HOro cTaTUCTHKU 3a Li€0 rporo. JlomaBaHHA HOro 3 MEpPCOHAIBHOI CTOPIHKU
JI03BOJIsSIE BUKOHATU TMOPIBHSIHHS B PEXUMI 3arajibHUX MOKa3HUKIB. BinoOpaszutu
pe3yJIbTaTH MOPIBHIHHS MOKHA 3a JIOTIOMOTOO BIAMIOBITHOTO MYHKTY MEHIO.

ABTOpH3aIlis 1 BUX1J 3 00JIIKOBOTO 3aIMKCY 1HIIIIOIOTHCS KHOTTKaMu «BXxi1»

a00 «Buximg» 3 MEHIO Bropi CTOPIHKH.

5.4 ExciepuMeHTAaJbHEe T0CTIIKeHHS

ExcriepuMenTanbHe HOCTIKEHHS 0yJIO TIPOBEICHO JIJIsi BUPIIICHHS 3a/a4i
MPOTHO3YBAaHHA KUIBKOCTI 3a0WTHX M sS9iB  (yTOOTICTOM y Tpi, KITBKOCTI
pEe3yNbTAaTUBHUX Tepenad, BIJACOTKA YCHIMHUX Tnepemad. s mociipKeHHS
BUKOPHCTOBYBajach BuOipka [19].

JlocmimkeHHsT TPOBOAMIOCH Ha OCHOBI BHUKOPHUCTaHHS 0araTomnrapoBOTO
neprenTpony, moaeni Ha ocHoBi GRU Ta posmupeHoro BapianTy naHoi Mozeni 3
JI0JTaBaHHIM TIOKA3HHUKIB PEUTHUHTY Ha OCHOBI 3aIIPOIMIOHOBAHOTO METOY.

OTpumaHni pe3yinbTaTH A1 KO)KHOTO TTOKa3HHUKA OyJId yCepeaHEH]1 1 B TAKOMY

BHTJISA/II TIpEJICTaBIICH] B TaO. 5.1.

Tabmurs 5.1 — Pe3ynbratl eKCrepuMEeHTaIbHOTO JTOCITIKEHHS

Meton [Toxubxka
bararomapoBuii nepuentpoH 0,319
GRU 0,226
3anponoHoBaHUM B poOOTI METO/I MPOTHO3yBAHHS 0,183

Takum 4MHOM, TOJAaBaHHS MMOKA3HUKIB PEUTUHTY MPU3BEIO 10 MOKPAIICHHS

pe3ynbratiB Ha 19 %. Takox cTBOpeHa MOJIETb B OCHOBI 3alIPOIIOHOBAHOTO METOAY
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BUSIBMJIACh KpAIlOK0 3a TOYHICTIO HDK 0a30Ba MoOjJelb — OaraToIapoBUM

MEePILENTPOH.

5.5 BucHoBKH 32 po3aijioMm 5

Onucano npoiiec poOOTH 3 TPOrpaMor0 Ha PiBHI opraHizaiii iHTepdeicis
KOpHUCTYyBaua.

[IpoBeneHO eKkcrnepUMEHTaIbHE JOCHIKEHHSI 3aJadl  MPOTHO3YBaHHS
1HIMBIAYalbHOI CTATUCTUKUA (DYTOOIICTIB, IO MIATBEPAMIIO MiJBUILIEHHS TOYHOCTI
3alpONOHOBAHMM METOJIOM TMOPIBHAHO 3 OararomapoBUM NEPUENTPOHOM Ta

3BUYANHOIO0 HEMPOHHOIO Mepexero Ha ocHoBl GRU.
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BUCHOBKH

[IpoBeneno anamiz 3aBaaHb y (yTOONBHINA cdepi, B SKUX MOXYTh
BUKOPHUCTOBYBATUCS 1H(POpMaIiiHI TexHOJIOrii. BuUKOHaHO oOrisia mporpaMHHUX
aHasnoriB, 30kpema whoscored, NVtips.com, bettingStats. Bukonana po3poOka
BIAPI3HAETHCSA BiI HHUX THM, IO 00’e¢AHye B c001 3acoO0M HaKOMUYEHHS
IHIUBIAYyalbHOI  (yTOOJNBHOI CTATUCTUKM Ta MPOTHO3YBaHHS, MPU UYOMY
MPOTHO3YBaHHS 1HIUBIyaJdbHOI CTATUCTUKH, a HE KOMaHHOi. BH3HaueHO OCHOBHI
CYTHOCTI peAMETHO1 00J1acTi.

[IpoananizoBaHO METOAM MPOTHO3YBAHHA, SIKI BUKOPUCTOBYIOTHCSA B
¢GyTOonbHIN cepi. BoHH 0XOIUTIOIOTH METOAM MPOTHO3YBaHHS PE3yJbTaTIB 1rop,
MPOTHO3YBaHHA PEUTHHTY (yTOOICTa 32 BUCTYI Y TPi.

Moga nporpamyBanHs Python o6pana mist po3po6ku I13 3a pesynpraTamu
MOPIBHSIHHSA 3 MOBOIO Java. PeamizoBaHo MojeaoBaHHS pOOOTH KOPUCTYBadiB 3
nporpamor. BuzHaueHo cTpykTypy 6a3u JaHHX 3 OMHCOM BCiX TaOJIUIb, 3B’ SI3KIB
MDK HUMU Ta TOOYZ0BAHO CXEMY CTPYKTYPH.

[IpeacraBneno peanizoBaHy CTPYKTYypy MPOTPaMHOT CUCTEMH, HATAHO OIHUC
OCHOBHHUX 31 CTBOPEHHX KIACiB, SKi HaJalOTh MOXJIMBOCTI OpraHi3amii JaHUuX,
MiATPUMKY BUKOHAHHS /I KOPUCTyBava, BIIOOPaXKEHHS TaHUX KOPUCTYBauy.

Po3pobnennii Be63acTOCYHOK JO3BOJISIE BHOCUTH JIaH1 TIPO 1HAMBITyalIbHI Ta
KOMaH/IHI pe3yJbTaTh irop, NeperisgaTy CTATUCTUKY 3a TPABISIMHU 1 32 KOMAH]I0IO
32 OKpPEMOI0 TpOr abo0 CE30HOM, OTPUMYBATH PEHUTHHT TpaBIiB 3a PI3HUMU
MOKa3HUKAMU 1HAMBIAYalbHOT CTATUCTUKH, MPOTHO3YBATH PE3yJbTaTU BUCTYITY
TPaBIlIB Y HACTYITHHUX Irpax.

[IpoBeneHO ekcrepuMEHTaNbHE JOCHIKEHHS 3aJadi  MPOTHO3YBaHHS
1HIUBIAYaIbHOI CTAaTUCTHKUA (DYTOOIICTIB, IO MiATBEPAMIIO MiBUIICHHS TOYHOCTI
3alpPONOHOBAHUM METOJOM TOPIBHSHO 3 0araTolapoBUM MEPIENTPOHOM Ta
3BHYAHHOI0 HEMPOHHOI Mepexero Ha ocHoBl GRU.

HaykoBoio HOBHU3HOIO pOOOTH € 3alpONOHOBAHMM METOJ| MPOTHO3YBaHHS

1HIUB1AYaIbHOI CTATUCTUKU (DYTOOIICTIB, IKUH XapaKTEePU3Yy€EThCS BUKOPUCTAHHSIM
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MOJIe/1 Ha OCHOB1 HEHPOHHOI MEpeXk1 3 TOBHO3B I3HUMU IIapaMU Ta BEHTUJIBHUMU
PEKYPEHTHUMU BYy3JIlaMH, IO J03BOJIIE BHUKOHYBAaTH MPOTHO3YBaHHS KIIBKOCTI
roJliB, pe3yJbTaTUBHUX IMepead Ta BIACOTKY YCHINIHUX Nepefady, BUKOHAHUX
¢dbyTOOIIICTOM Yy TPi.

3aBmaHHs poOOTH BUKOHAHI MOBHICTIO.



56

HEPEJIIK JZKEPEJ IOCUJIAHHSA

1. Spencer, J. How technology is shaping the future of football [Electronic
resource] / J. Spencer. — Access mode : https://www.90min.com/posts/how-
technology-is-shaping-the-future-of-football.

2. Jones, M. 10 Ways Technology Will Change Football in the Next 10
Years  [Electronic  resource] /  M.Jones. —  Access mode
https://bleacherreport.com/articles/2366562-10-ways-technology-will-change-
football-in-the-next-10-years.

3. The future of football is all about high-tech innovation [Electronic
resource]. — Access mode : https://blog.richardvanhooijdonk.com/en/the-future-of-
football-is-all-about-high-tech-innovation/.

4. Technology in soccer [Electronic resource] : An overview of five new
advancements in the sport. — Access mode : https://khelnow.com/football/soccer-
technology-five-new-advancements.

5. Football Statistics. Football Live Scores. WhoScored.com [Electronic
resource]. — Access mode : https://1xbet.whoscored.com/.

6. Free football statistics and predictions with artificial intelligence
[Electronic resource]. — Access mode : https:/nvtips.com/en/.

7. Football predictions — BettingStats.org [Electronic resource]. — Access
mode : https://bettingstats.org/football-predictions/.

8. Predicting Football Matches Results using Bayesian Networks for
English Premier League (EPL) [Electronic resource] / Nazim Razali, Aida
Mustapha, Faiz Ahmad Yatim, Ruhaya Ab Aziz // IOP Conference Series : Materials
Science and Engineering 2017. — Access mode
https://iopscience.iop.org/article/10.1088/1757-899X/226/1/012099/pdf.

9. Danisik, N. Football Match Prediction using Players Attributes
[Electronic resource] / Norbert Danisik, Peter Lacko, Michal Farkas. — Access mode
: https://sci-hub.se/https://ieeexplore.ieee.org/document/8490613.

10. Patnaik, S. S. Predicting Match Ratings of Football Players using



57

Machine Learning [Electronic resource] / S. S. Patnaik. — Access mode :
https://medium.com/analytics-vidhya/predicting-match-ratings-of-football-players-
using-machine-learning-51bf7a5ab6ad.

11. Recurrent Neural Network (RNN) Tutorial [Electronic resource] :
Types, Examples, LST™M & More. — Access mode
https://www.simplilearn.com/tutorials/deep-learning-tutorial/rnn.

12. TIllustrated Guide to LSTM’s and GRU’s [Electronic resource] : A step
by step explanation. — Access mode
https://www.thetechplatform.com/post/illustrated-guide-to-Istm-s-and-gru-s-a-step-
by-step-explanation.

13. Gated Recurrent Unit Networks [Electronic resource]. — Access mode :
https://www.geeksforgeeks.org/gated-recurrent-unit-networks/.

14. Lendave, V. LSTM Vs GRU in Recurrent Neural Network [Electronic
resource] : A Comparative Study / V. Lendave. — Access mode:
https://analyticsindiamag.com/lstm-vs-gru-in-recurrent-neural-network-a-
comparative-study/.

15. Tsang, S.-H. Review [Electronic resource] : Empirical Evaluation of
Gated Recurrent Neural Networks on Sequence Modeling (GRU) / S.-H. Tsang. —
Access mode : https://sh-tsang.medium.com/review-empirical-evaluation-of-gated-
recurrent-neural-networks-on-sequence-modeling-gru-2adb86559257.

16. Python for Everybody [Text] : Exploring Data in Python 3 / Charles
Russell Severance, Sue Blumenberg, Elliott Hauser, Aimee Andrion. — Southern
Carolina : CreateSpace Independent Publishing Platform, 2016. — 247 p.

17. Web Development with Django [Text] : Learn to build modern web
applications with a Python-based framework / B. Shaw, S. Badfwar, A. Bird et al. —
Birmingham : Packt Publishing, 2021. — 826 p.

18. Dashgum Basic — Free Dashboard Template [Electronic resource]. —
Access mode : https://gridgum.com/themes/dashgum-basic-free-dashboard-

template/.



58

19. Soccer (Football) dataset from WhoScored [Electronic resource]. —
Access mode: https://www.kaggle.com/dejoski/soccer-football-dataset-from-

whoscored.



JTOJATOK A

TexHiuHe 3aBIAHHA

59



60

Beryn

[HauBinyanpHa CTAaTUCTHUKA BUCTYNy (yTOOJNICTIB € OCHOBOK A
NPUUHATTS pilieHb (yTOOJbHUMHU TpEHEepaMH, MeHekepaMu. Y i cdepi
JIOCTaTHO AaKTUBHO PO3BUBAIOTHCS 1HTEJIEKTYalIbHI TEXHOJOT1i. BilTHOCHO BUCTYITY
(GyTOOJIICTIB BaXXJIMBO MPOTHO3YBaTH I1X I1HAMBIAyalbHI pe3yiabTaTH, 100 B

pe3yabTaTi NpUuiMaTH PilIeHHs, K1 OyAyTh HAMKpalMMHU [ KOMaHIu.

A.1 ITigcraBu A1 po3poOKuU

[TincraBoro A po3poOKH € 3aB/IaHHS Ha AUIUIOMHY KBali(iKalliHy poOoTy
MaricTpa, BU3HaYeHe 3a TeMOI0 «JlOCIiIKeHHs Ta mMporpamMHa peanizaiisi MeTO1B
MPOTHO3YBAaHHS IHIWBIAYyalnbHOI CTAaTUCTUKU (yTOONICTIB», SKy 3aTBEPIKEHO
HakazoM Ne 435 Bim 5 mmcromama 2021 p. 3a HarmioHanbHHM YHIBEPCHTETOM

«3aropizbKa MoJIITEXHIKa.

A.2 [lpu3HayeHHA PO3pOOKH

Po3pobka mpusHadena anis oTpuMyBaHHS 1H(OpMaIli Ipo 1HAUBIAYaIbHY
CTaTUCTUKY BUCTYNy (QyTOONICTIB y OKpPEMHX Irpax, C€30HI YEMITIOHATY 3arajiom,
CTBOPEHHS KOMAaHJHOI CTAaTHUCTUKH Ha il OCHOBI, aHaJi3y Ili€l CTaTHUCTHKUA Ta

MIPOTHO3YBAHHS 1HAWBIIYaJIbHUX PE3YJbTATIB BHUCTYITY (PyTOONICTIB B OKpeMHX

irpax.

A.3 OCHOBHi BUMOI'H 10 IPOTrPamMu

A.3.1 Bumoru 10 pyHKIiOHATBHUX XaPAKTEPUCTHK

OyHKIIIOHAIBHI XapaKTEPUCTUKU TPOTPAMHOTO 3a0e3NedYeHHs IMOBUHHI
BKJIFOYATH:

— BHECEHHS 1 ITeperJisi] CTATUCTUKH ydacTi pyTOOJicTa y TPl UeMITIOHATY;
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— BHECEHHS PE3yJIbTaTIB I'PU YEMIIIOHATY;

— BU3HAYCHHS YEMITIOHATIB 1 X CE30HIB;

— BHECEHHSI KOMaH]I 10 y4acTl B YEMITIOHATI;

— BU3HAYEHHSI PO3KJIAIy 1rop;

— BHECEHHS KOMaH]T;

— BU3HAYEHHS TYPHIPHOTO IMOJIOKEHHS KOMaH]I B CE30H1 YEMITIOHATY;

— MEPETJIsi/L IrOP CE30HY YEMITIOHATY;

— TIeperJisl Irop KOMaHJI1 B CE30H1 YEMITIOHATY;

— 0OYHCIIEHHS 1 IEPETIIsAl CTATUCTUKYA KOMAH/IU y TPl YEMITIOHATY;

— 0OYHMCIICHHS 1 IEPETJIsA]l CTATUCTUKHA KOMaH/IU 32 CE30H YEMITIOHATY;

— 0OYHCIIEHHS 1 IEPETIIsAl CTAaTUCTUKU PyTOOICTa 32 CE30H YEMITIOHATY;

— BU3HAYCHHS HalKpamux ¢yTOOTICTIB y Ipl CE30HYy YEMITIOHATY;

— BU3HAYCHHS HaWKpamux GyTOOTICTIB y KOMaH/II 3a CE30H;

— TIOPIBHSIHHS BUCTYTIB IBOX (PyTOOIICTIB Y TPi;

— TIOPIBHSIHHS CTATUCTUKHU ABOX (PyTOOIICTIB 3a CE30H;

— momryk nmoTpidHoro ¢yrooicTa;

— TIOTIIYK MOTPIOHOT KOMaHIH;

— BU3HAYCHHS HAMKpAIIUX KOMaH][ y CE30H1 YeMITIOHATY;

— IPOTHO3YBAHHS KUIBKOCTI 3a0MTHX M’ s14iB (PyTOOIICTOM Yy I'pi CE30HY;

— IPOTHO3YBaHHS  KUIBKOCTI  BIAJIAaHUX  pE3yJbTaTUBHUX  Mepeaad
GbyTOOIIICTOM Y TPi CE30HY;

— IIPOTHO3YBAHHS BiJICOTKY YCHIIITHO BUKOHAHUX TEpeIad y TPl CE30HY.

A.3.2 Bumornu 10 ckJajay Ta napaMeTpiB TeXHIYHUX 32c00iB

AmapatHe 3a0e3medeHHsS poOOTH BebOcepBepa IOBUHHO BIIIMOBIIATH
BUMoOTraM poOoTH 3 noHaiiMeHnie 200 kopucTyBayaMu 0 JHO9YacHO. J{Jis maATpuMKH
[IUX BUMOT arnapaTHe 3a0e3MeueHHs: MOBUHHO MIHIMaJIbHO BKIIOUYATH:

— MpOLIECOp: YOTUPH sipa, TakToBa yactora — 2,9 I'T'n;

— onepaTuBHa mam’sATh: 10 I'6;
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— xopcetkuit quck: 300 MO oCcTymHOTO IpOCTOpY.

A.4 ITopsAIOK KOHTPOJIIO TA NPUITMAHHSA

Kanengapuuii ninaH € OCHOBOIO JJIsi KOHTPOJIIO BUKOHAHHS pOOOTH, Y CBOIO

4yepry npuiMaHHs poOOTH 3A1MCHIOETHCS M1 Yac ii 3aXUCTy Mepe] eK3aMeHaI1HOI0

KOMICIEIO.
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b.1 Tekcr ¢aiina models.py

from django.db import models
from django.urls import reverse

class FootballerGame (models.Model):

footballer = models.ForeignKey (Footballer,
on_delete=models.CASCADE)

side = models.BooleanField()

game = models.ForeignKey (Game, on_delete=models.CASCADE)

position = models.ForeignKey (Position,
on_delete=models.CASCADE)

minutes = models.IntegerField()

goals = models.IntegerField()

start

models.IntegerField()

end = models.IntegerField()
assists = models.IntegerField()
passes = models.IntegerField()
yellows = models.IntegerField()
red = models.BooleanField()

rating = models.FloatField()
successpasses = models.IntegerField()
aerialswon = models.IntegerField()
shots = models.IntegerField()
fouls = models.IntegerField()
dribbles = models.IntegerField()
tackles = models.IntegerField()
interceptions = models.IntegerField()
offsides = models.IntegerField()
clear = models.IntegerField()
blocks = models.IntegerField()
owngoals = models.IntegerField()
keypasses = models.IntegerField()
disposses = models.IntegerField()
crosses = models.IntegerField()
longballs = models.IntegerField()
outofbox = models.IntegerField()

sixyardbox = models.IntegerField()

penalshots = models.IntegerField()
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penalties = models.IntegerField()
penaltygoals = models.IntegerField()
postshots = models.IntegerField()

errors = models.IntegerField()

saves = models.IntegerField()
goalspredicted = models.IntegerField()
assistpredicted = models.IntegerField()
succpasspredicted = models.FloatField ()

def get _absolute_url(self):
return reverse('footballergame', args=[self.id])

class FootballerSeason (models.Model):

footballer = models.ForeignKey (Footballer,
on_delete=models.CASCADE)

clubchampionshipseason = models.ForeignKey
(ClubChampionshipSeason, on_delete=models.CASCADE)

number = models.IntegerField()

minutes = models.IntegerField()

goals = models.IntegerField()

assists = models.IntegerField()

passes = models.FloatField()

yellows = models.IntegerField()

reds = models.IntegerField ()

rating = models.FloatField()

successpasses = models.FloatField ()

aerialswon = models.FloatField ()

shots = models.FloatField ()

fouls = models.FloatField ()

dribbles = models.FloatField ()

tackles = models.FloatField ()

interceptions = models.FloatField ()

offsides = models.FloatField ()

clear = models.FloatField ()

blocks = models.FloatField ()

owngoals = models.FloatField ()

keypasses = models.FloatField ()

disposses = models.FloatField ()

crosses = models.FloatField ()
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longballs = models.FloatField ()
outofbox = models.FloatField ()
sixyardbox = models.FloatField ()
penalshots = models.FloatField ()
penalties = models.IntegerField ()
penaltygoals = models.IntegerField ()
games = models.IntegerField ()
postshots = models.FloatField ()
errors = models.IntegerField ()

saves = models.FloatField ()

def get _absolute_url(self):
return reverse('footballerseason', args=[self.id])

def save(self, *args, **kwargs):

fgames = Game.objects.filter(championshipseason =
self.clubchampionshipseason.championshipseason & (clubl =
self.clubchampionshipseason.club | club2 =
self.clubchampionshipseason.club))

totminutes = ©

totgoals = ©

totassists = 0

totpasses = 0

totyellows = ©

totreds = ©

totrating = ©

totsuccesspasses = @

totaerialswon = ©

totshots = ©

totfouls = ©

totdribbles = ©

tottackles = ©

totinterceptions = ©

totoffsides = ©

totclear = 0

totblocks = ©

totowngoals = ©

Il
(W)

totkeypasses

Il
(W)

totdisposses
totcrosses = 0
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totlongballs = ©
totoutofbox = @

totsixyardbox
totpenalshots

1l 1l
(O]

totpenalties = ©

totpenaltygoals = ©

totgames = ©
totpostshots = ©
toterrors = 0

totsaves = ©

for fgame in fgames:

fg.successpasses

fg.interceptions

fg = FootballerGame.objects.get(game = fgame)
totminutes = totminutes + fg.minutes
totgoals = totgoals + fg.goals
totassists = totassists + fg.assists
totpasses = totpasses + fg.passes
totyellows = totyellows + fg.yellows
if fg.red:

totreds = totreds + 1
totrating = totrating + fg.rating
totsuccesspasses = totsuccesspasses +

totaerialswon = totaerialswon + fg.aerialswon
totshots = totshots + fg.shots

totfouls = totfouls + fg.fouls

totdribbles = totdribbles + fg.dribbles
tottackles = tottackles + fg.tackles
totinterceptions = totinterceptions +

totoffsides = totoffsides + fg.offsides
totclear = totclear + fg.clear

totblocks = totblocks + fg.blocks
totowngoals = totowngoals + fg.owngoals
totkeypasses = totkeypasses + fg.keypasses
totdisposses = totdisposses + fg.disposses
totcrosses = totcrosses + fg.crosses
totlongballs = totlongballs + fg.longballs
totoutofbox = totoutofbox + fg.outofbox

totsixyardbox = totsixyardbox + fg.sixyardbox
totpenalshots = totpenalshots + fg.penalshots

totpenalties = totpenalties + fg.penalties
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self.
self.

self

self.

self
self

self.
self.
self.
self.

self

self.

self

self.
self.

self

self.
self.

self

self.

self

self.
self.

self

self.

self

self.
self.

self

self.

self
supe

class ClubCh
club =m

68

totpenaltygoals = totpenaltygoals + fg.penaltygoals
totgames = totgames + fg.1

totpostshots = totpostshots + fg.postshots
toterrors = toterrors + fg.errors

totsaves totsaves + fg.saves

minutes totminutes

goals = totgoals

.assists = totassists

passes = totpasses / totgames

.yellows = totyellows

.reds = totreds

rating = totrating / totgames

successpasses = totsuccesspasses / totgames
aerialswon = totaerialswon / totgames

shots = totshots / totgames

.fouls = totfouls / totgames

dribbles = totdribbles / totgames

.tackles = tottackles / totgames
interceptions = totinterceptions / totgames
offsides = totoffsides / totgames

.clear = totclear / totgames

blocks = totblocks / totgames

owngoals = totowngoals / totgames

.keypasses = totkeypasses / totgames

disposses = totdisposses / totgames
.crosses = totcrosses / totgames

longballs = totlongballs / totgames
outofbox = totoutofbox / totgames
.sixyardbox = totsixyardbox / totgames
penalshots = totpenalshots / totgames
.penalties = totpenalties / totgames
penaltygoals = totpenaltygoals / totgames
games = totgames

.postshots = totpostshots / totgames
errors = toterrors

.saves = totsaves / totgames
r(FootballerSeason, self).save(*args, **kwargs)

ampionshipSeason (models.Model):
odels.ForeignKey (Club, on_delete=models.CASCADE)
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championshipseason = models.ForeignKey (ChampionshipSeason,
on_delete=models.CASCADE)

place = models.IntegerField()

goals = models.IntegerField()

goalsagainst = models.IntegerField()

games = models.IntegerField()

wins = models.IntegerField()

losses = models.IntegerField()

draws = models.IntegerField()

scores = models.IntegerField()

passes = models.FloatField()

yellows = models.IntegerField()

reds = models.IntegerField ()

rating = models.FloatField()

successpasses = models.FloatField ()

aerialswon = models.FloatField ()

shots = models.FloatField ()

fouls = models.FloatField ()

dribbles = models.FloatField ()

tackles = models.FloatField ()

interceptions = models.FloatField ()

offsides = models.FloatField ()

clear = models.FloatField ()

blocks = models.FloatField ()

owngoals = models.FloatField ()

keypasses = models.FloatField ()

disposses = models.FloatField ()

crosses = models.FloatField ()

longballs = models.FloatField ()

outofbox = models.FloatField ()

sixyardbox = models.FloatField ()

penalshots = models.FloatField ()

penalties = models.IntegerField ()

penaltygoals = models.IntegerField ()
possession = models.FloatField ()

def get _absolute_url(self):
return reverse('clubchampionshipseason', args=[self.id])

def save(self, *args, **kwargs):



fgames = ClubGame.objects.filter(club = self.club &
game_championshipseason = self.championshipseason)
totgoals = ©
totgoalsagainst = ©
totwins = @
totlosses = 0
totdraws = ©
totpasses = 0
totyellows = ©
totreds = ©
totrating = ©
totsuccesspasses = 0@
totaerialswon = ©
totshots = ©
totfouls = ©
totdribbles = ©
tottackles = ©
totinterceptions = ©
totoffsides = 0
totclear = 0
totblocks = ©
totowngoals = ©

Il
(W)

totkeypasses

Il
(W)

totdisposses
totcrosses = 0
totlongballs
totoutofbox = ©
totsixyardbox

Il
(W)

1l 1l
(O]

totpenalshots
totpenalties = ©
totpenaltygoals = ©
totgames = 0

(%]

(%]
totpenaltygoals = ©

totpostshots

totpenalties

totpossession = ©

totscores = 0

for fgame in fgames:
fg = ClubGame.objects.get(game = fgame)
totminutes = totminutes + fg.minutes
totgoals = totgoals + fg.goals



fg.successpasses

fg.interceptions
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totgoalsagainst = totgoalsagainst + fg.goalsagainst

if fg.goals > fg.goalsagainst:
totwins = totwins + 1

totscores totscores + 3

elif fg.goals < fg.goalsagainst:

totlosses totlosses + 1

else:

totdraws = totdraws + 1

totscores = totscores + 1
totpasses = totpasses + fg.passes
totyellows = totyellows + fg.yellows
totreds = totreds + fg.reds
totrating = totrating + fg.rating
totsuccesspasses = totsuccesspasses +

totaerialswon = totaerialswon + fg.aerialswon
totshots = totshots + fg.shots

totfouls = totfouls + fg.fouls

totdribbles = totdribbles + fg.dribbles
tottackles = tottackles + fg.tackles
totinterceptions = totinterceptions +

totoffsides = totoffsides + fg.offsides
totclear = totclear + fg.clear
totblocks = totblocks + fg.blocks
totowngoals = totowngoals + fg.owngoals

totkeypasses = totkeypasses + fg.keypasses

totdisposses = totdisposses + fg.disposses
totcrosses = totcrosses + fg.crosses
totlongballs = totlongballs + fg.longballs
totoutofbox = totoutofbox + fg.outofbox
totsixyardbox = totsixyardbox + fg.sixyardbox
totpenalshots = totpenalshots + fg.penalshots
totpenalties = totpenalties + fg.penalties

totpenaltygoals = totpenaltygoals + fg.penaltygoals

totpossession = totpossession + fg.posession
totgames = totgames + 1

self.goals = totgoals

self.goalsagainst = totgoalsagainst

self.scores = totscores

self.wins = totwins



self.losses = totlosses

self.draws = totdraws

self.passes = totpasses / totgames
self.yellows = totyellows

self.reds = totreds

self.rating = totrating / totgames
self.successpasses = totsuccesspasses / totgames
self.aerialswon = totaerialswon / totgames
self.shots = totshots / totgames
self.fouls = totfouls / totgames
self.dribbles = totdribbles / totgames
self.tackles = tottackles / totgames
self.interceptions = totinterceptions / totgames
self.offsides = totoffsides / totgames
self.clear = totclear / totgames
self.blocks = totblocks / totgames
self.owngoals = totowngoals / totgames
self.keypasses = totkeypasses / totgames
self.disposses = totdisposses / totgames
self.crosses = totcrosses / totgames
self.longballs = totlongballs / totgames
self.outofbox = totoutofbox / totgames
self.sixyardbox = totsixyardbox / totgames

self.penalshots = totpenalshots / totgames
self.penalties = totpenalties / totgames
self.penaltygoals = totpenaltygoals / totgames
self.possession = totpossession / totgames
super(ClubChampionshipSeason, self).save(*args,
**kwargs)
clubs =
ClubChampionshipSeason.objects().filter(championshipseason =
self.championshipseason)
clubs.order_by('-scores')
q=1
for club in clubs:
club.place = q
club.save()

qg=9qg+1

class ClubGame (models.Model):
club = models.ForeignKey (Club, on_delete=models.CASCADE)
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game = models.ForeignKey (Game, on_delete=models.CASCADE)
goals = models.IntegerField()
goalsagainst = models.IntegerField()
passes = models.FloatField()

yellows = models.IntegerField()

reds = models.IntegerField ()

rating = models.FloatField()
successpasses = models.FloatField ()
aerialswon = models.FloatField ()
shots = models.FloatField ()

fouls = models.FloatField ()
dribbles = models.FloatField ()
tackles = models.FloatField ()
interceptions = models.FloatField ()
offsides = models.FloatField ()
clear = models.FloatField ()

blocks = models.FloatField ()
owngoals = models.FloatField ()
keypasses = models.FloatField ()
disposses = models.FloatField ()
crosses = models.FloatField ()
longballs = models.FloatField ()
outofbox = models.FloatField ()
models.FloatField ()
models.FloatField ()
penalties = models.IntegerField ()

sixyardbox
penalshots

penaltygoals = models.IntegerField ()
possession = models.FloatField ()

def get _absolute_url(self):
return reverse('clubgame', args=[self.id])

def save(self, *args, **kwargs):
footballers = []
if game.clubl = self.club:

footballers FootballerGame.objects.filter(game

self.game & side = False))

else:

footballers FootballerGame.objects.filter(game

self.game & side = True))
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totpasses = 0
totyellows = ©
totreds = ©
totrating = ©
totsuccesspasses = @
totaerialswon = ©
totshots = ©
totfouls = ©
totdribbles = ©
tottackles = @
totinterceptions = ©
totoffsides = ©
totclear = ©
totblocks = ©
totowngoals = ©
totkeypasses =

o o©

totdisposses
totcrosses = 0
totlongballs
totoutofbox = ©
totsixyardbox

Il
(W)
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totpenalshots
totpenalties = ©
totpenaltygoals = ©
fcount = @
for football in footballers:
fg = FootballerGame.objects.get(game = self.game &
footballer = fg)
totpasses = totpasses + fg.passes
totyellows = totyellows + fg.yellows
if fg.red:
totreds = totreds + 1
totrating = totrating + fg.rating
totsuccesspasses = totsuccesspasses +
fg.successpasses
totaerialswon = totaerialswon + fg.aerialswon
totshots = totshots + fg.shots
totfouls = totfouls + fg.fouls
totdribbles = totdribbles + fg.dribbles
tottackles = tottackles + fg.tackles
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totinterceptions = totinterceptions +
fg.interceptions
totoffsides = totoffsides + fg.offsides
totclear = totclear + fg.clear
totblocks = totblocks + fg.blocks
totowngoals = totowngoals + fg.owngoals
totkeypasses = totkeypasses + fg.keypasses
totdisposses = totdisposses + fg.disposses
totcrosses = totcrosses + fg.crosses
totlongballs = totlongballs + fg.longballs
totoutofbox = totoutofbox + fg.outofbox

totsixyardbox = totsixyardbox + fg.sixyardbox

totpenalshots = totpenalshots + fg.penalshots
totpenalties = totpenalties + fg.penalties
totpenaltygoals = totpenaltygoals + fg.penaltygoals
fcount = fcount + 1
if self.game.clubl = self.club:
self.goals = self.game.goalsl
self.goalsagainst = self.game.goals2
else:
self.goals = self.game.goals2
self.goalsagainst = self.game.goalsl
self.passes = totpasses / fcount
self.yellows = totyellows
self.reds = totreds
self.rating = totrating / fcount
self.successpasses = totsuccesspasses / fcount
self.aerialswon = totaerialswon / fcount
self.shots = totshots / fcount
self.fouls = totfouls / fcount
self.dribbles = totdribbles / fcount
self.tackles = tottackles / fcount
self.interceptions = totinterceptions / fcount
self.offsides = totoffsides / fcount
self.clear = totclear / fcount
self.blocks = totblocks / fcount
self.owngoals = totowngoals / fcount

self.keypasses = totkeypasses / fcount
self.disposses = totdisposses / fcount
self.crosses = totcrosses / fcount

self.longballs = totlongballs / fcount
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self.outofbox = totoutofbox / fcount

self.sixyardbox = totsixyardbox / fcount

self.penalshots = totpenalshots / fcount

self.penalties = totpenalties / fcount
self.penaltygoals = totpenaltygoals / fcount
super(ClubGame, self).save(*args, **kwargs)

class Game (models.Model):

clubl = models.ForeignKey (Club, on_delete=models.CASCADE)

club2 = models.ForeignKey (Club, on_delete=models.CASCADE)

goalsl = models.IntegerField()

goals2 = models.IntegerField()

start = models.DateTimeField()

mom = models.ForeignKey (Footballer,
on_delete=models.CASCADE)

referee = models.ForeignKey (Referee,
on_delete=models.CASCADE)

championshipseason = models.ForeignKey (ChampionshipSeason,
on_delete=models.CASCADE)

tour = models.IntegerField()

def get _absolute_url(self):
return reverse('game', args=[self.id])

class Footballer (models.Model):
name = models.CharField(max_length=50)
height = models.IntegerField()
weight = models.IntegerField()
goals = models.IntegerField()

games = models.IntegerField()

assists = models.IntegerField()

birthday = models.DateField()

photo = models.CharField(max_length=255)

position = models.ForeignKey (Position,
on_delete=models.CASCADE)

club = models.ForeignKey (Club, on_delete=models.CASCADE)

country = models.ForeignKey (Country,

on_delete=models.CASCADE)

def get _absolute_url(self):



return reverse('footballer', args=[self.id])

class GameSubstitution (models.Model):
footballerl = models.ForeignKey (FootballerGame,
on_delete=models.CASCADE)
footballer2 = models.ForeignKey (FootballerGame,
on_delete=models.CASCADE)
minutes = models.IntegerField()

class Goal (models.Model):
footballer = models.ForeignKey (FootballerGame,
on_delete=models.CASCADE)
footballer2 = models.ForeignKey (FootballerGame,
on_delete=models.CASCADE)
minutes = models.IntegerField()

class Position (models.Model):
title = models.CharField(max_length=255)

class Championship (models.Model):
title = models.CharField(max_length=100)
country = models.ForeignKey (Country,
on_delete=models.CASCADE)

class ChampionshipSeason (models.Model):
start = models.DateField()
end = models.DateField()
participants = models.IntegerField()
championship = models.ForeignKey (Championship,
on_delete=models.CASCADE)

class Club (models.Model):
title = models.CharField(max_length=50)

city = models.ForeignKey (City, on_delete=models.CASCADE)

photo = models.CharField(max_length=255)
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class City (models.Model):
title = models.CharField(max_length=50)
country = models.ForeignKey (Country,
on_delete=models.CASCADE)

class Country (models.Model):
title = models.CharField(max_length=50)

class Referee (models.Model):
name = models.CharField(max_length=50)
country = models.ForeignKey (Country,
on_delete=models.CASCADE)

class Stage (models.Model):
title = models.CharField(max_length=25)

class ChampionshipSeasonStage (models.Model):

championshipseason = models.ForeignKey (ChampionshipSeason,
on_delete=models.CASCADE)

stage = models.ForeignKey (Stage, on_delete=models.CASCADE)
tour = models.IntegerField()

b.2 Tekcr ¢aiina footballerview.py

from django.views.generic.detail import DetailView

from django.contrib.auth.mixins import LoginRequiredMixin
from django.views.generic.edit import CreateView, UpdateView
import datetime

import footballstatistics.models

class FootballerView (DetailView):

model = Footballer
template_name = 'footballer.html'’

def get context_data(self, **kwargs):



fcd = super().get _context_data(**kwargs)

footballer =
Footballer.objects.get(id=self.kwargs['pk'])

fcd ['details'] = footballer

fseasons =
FootballerSeason.objects.filter(footballer id = self.kwargs['pk'])

fseasons.order_by('-id")

fcd ['seasons'] = fseasons

return fcd

class FootballerNewView(LoginRequiredMixin, CreateView):

template_name = 'addfootballer.html’
model = Footballer

fields = [
"name’,
"height"',
'weight',
"birthday’,
'position’,
"club',
"country’

login url = 'loginview'
success_url = 'footballerview'

def form_valid(self, form):
form.goals = ©

Il
(W)

form.assists
form.games = ©
return super().form_valid(form)

class FootballerUpdateView (LoginRequiredMixin, UpdateView):

template _name = 'fupdate.html’
model = Footballer
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fields = [
"name’,
"height"',
'weight',
"birthday’,
'position’,
"club',
"country’

login url = 'loginview'
success_url = 'footballerview'

class FootballerFaceToFaceView (ListView):

model = Footballer
template_name = 'footbftf.html'

def get _queryset(self, *args, **kwargs):
fcd = super(FootballerFaceToFaceView,
self).get queryset(*args, **kwargs)
facetoface = self.request.session.get('fllers', [])
footballers = []
for f in facetoface:
footballer = Footballer.objects.get(id = f)
footballers.append({'fb': footballer })
fcd ['data'] = footballers
return fcd

class FootballerSeasonView (DetailView):

model = FootballerSeason
template _name = 'fseason.html'

def get queryset(self, *args, **kwargs):
fcd = super(FootballerSeasonView,
self).get queryset(*args, **kwargs)
fnum = self.request.GET.get('footballer"')
seasonnum = self.request.GET.get('season')
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footballer = []
if seasonnum:
footballer = Footballer.objects.get(footballer id =
fnum, clubchampionshipseason__id = seasonnum)
else:

seasonnuml = self.request.GET.get('startseason')

seasonnum2 = self.request.GET.get('endseason')
champnum = self.request.GET.get('champ")
seasons =
ChampionshipSeason.objects.filter(championship id = champnum)
for s in seasons:
if s.start.strftime("%Y") == seasonnuml and
s.end.strftime("%Y") = seasonnum2:
season = s
footballer = Footballer.objects.get(footballer id =
fnum, clubchampionshipseason = season)
fcd[ 'data’'] = footballer
return fcd

class ClubFootballers (ListView):

model = Footballer
template_name = 'clubfootb.html’

def get queryset(self, *args, **kwargs):
fcd = super(ClubFootballers, self).get queryset(*args,

**kwargs)
clubnum = self.request.GET.get('club')
seasonnum = self.request.GET.get('season')
season = []
if seasonnum:
season = ChampionshipSeason.objects.get(pk =
seasonnum)

else:
seasonnuml = self.request.GET.get('startseason')
seasonnum2 = self.request.GET.get('endseason')
champnum = self.request.GET.get('champ")
seasons =
ChampionshipSeason.objects.filter(championship id = champnum)
for s in seasons:
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if s.start.strftime("%Y") == seasonnuml and
s.end.strftime("%Y") = seasonnum2:
season = s
clubchseason =
ClubChampionshipSeason.objects.get(club_id = clubnum,
championshipseason = season)

footballers =
FootballerSeason.objects.filter(clubchampionshipseason = clubchseason)

footballers = footballers.order_by('number')

fcd[ 'data’'] = footballers

return fcd

class ClubSeasonBestFootballers (ListView):

model = FootballerSeason
template_name = 'clubbestfootb.html’

def get queryset(self, *args, **kwargs):
clubnum = self.request.GET.get('club')
measure = self.request.GET.get( 'measure')
seasonnum = self.request.GET.get('season')
season = []
if seasonnum:
season = ChampionshipSeason.objects.get(pk =
seasonnum)
else:
seasonnuml = self.request.GET.get('startseason')

seasonnum2 = self.request.GET.get('endseason')

champnum = self.request.GET.get('champ")
seasons =
ChampionshipSeason.objects.filter(championship id = champnum)
for s in seasons:
if s.start.strftime("%Y") == seasonnuml and
s.end.strftime("%Y") = seasonnum2:
season = s
clubchseason =
ClubChampionshipSeason.objects.get(club_id = clubnum,
championshipseason = season)
footballers = fcd.filter(clubchampionshipseason =
clubchseason)



footballers = footballers.order_by('measure')
return footballers

class SeasonBestFootballers (ListView):

model = FootballerSeason
template_name = 'seasonbestfootb.html’

def get queryset(self, *args, **kwargs):
seasonnum = self.request.GET.get('season')
measure = self.request.GET.get( 'measure')
season = []
if seasonnum:
season = ChampionshipSeason.objects.get(pk =
seasonnum)
else:
seasonnuml = self.request.GET.get('startseason')
seasonnum2 = self.request.GET.get('endseason')
champnum = self.request.GET.get('champ")
seasons =
ChampionshipSeason.objects.filter(championship id = champnum)
for s in seasons:
if s.start.strftime("%Y") == seasonnuml and
s.end.strftime("%Y") = seasonnum2:
season = s
clubs =
ClubChampionshipSeason.objects.filter(championship = season)
footballersfull = []
for club in clubs:
footballers =
FootballerSeason.objects.filter(clubchampionshipseason = club)
footballersfull.add(footballers)
footballersfull.order_by('measure")
return footballers

class FootballerSeasonFaceToFaceView (ListView):

model = FootballerSeason
template_name = 'footseasftf.html'
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def get _queryset(self, *args, **kwargs):
fcd = super(FootballerSeasonFaceToFaceView,
self).get queryset(*args, **kwargs)
seasonnum = self.request.GET.get('season')
season = []
if seasonnum:
season = ChampionshipSeason.objects.get(pk =
seasonnum)
else:
seasonnuml = self.request.GET.get('startseason')
seasonnum2

self.request.GET.get('endseason")
champnum = self.request.GET.get('champ")
seasons =
ChampionshipSeason.objects.filter(championship id = champnum)
season = seasons[0]
for s in seasons:
if s.start.strftime("%Y") == seasonnuml and
s.end.strftime("%Y") = seasonnum2:
season = s
facetoface = self.request.session.get('fllers', [])
footballers = []
for f in facetoface:
footballer = FootballerSeason.objects.get(footballer
= f, clubchampionshipseason__championshipseason = season)
footballers.append({'fb': footballer })
fcd ['data'] = footballers
return fcd

class FootballerGameFaceToFaceView (ListView):

model = FootballerSeason
template_name = 'footgameftf.html'

def get queryset(self, *args, **kwargs):
fcd = super(FootballerSeasonFaceToFaceView,
self).get queryset(*args, **kwargs)
gamenum = self.request.GET.get('game')
fgame = Game.objects.get(pk = gamenum)
footballers = []
for f in facetoface:
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footballer = FootballerGame.objects.get(footballer =
f, game = fgame)
footballers.append({'fb': footballer })
fcd ['data'] = footballers
return fcd

class SearchFootballerView (ListView):

model = Footballer
template _name = 'searchfootballer.html'

def get queryset(self, *args, **kwargs):
fcd = super(SearchFootballerView,
self).get queryset(*args, **kwargs)
fname = self.request.GET.get('name")
fcd = fcd.filter(name__contains = fname)
return fcd



JIOJIATOK B

Caaiau npe3eHrauii
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HauioHanbHuUin yHiBepcuTeT «3anopi3bka nomnitexHika»
Kadegpa nporpamHux 3acobis

AOOCHNIMKEHHA TA NPOrPAMHA PEANI3ALIA METOAIB
MPOrHO3YBAHHSA IHOMBIAYAJIbHOI CTATUCTUKK
OYTBOMNICTIB

BukoHaB
CTYOEHT rpynu
KHT-120m [1.0. Masanos

KepiBHUK
K.T.H., JOUEHT C.1O. Ckpyncbkun

Pucynok B.1 — Craiig 1

O0G’ekT, npeamMeT, MeTa poboTu

O6’ekT poboTn — npouec BU3HAYEHHS PYTOOSBHOI
CTaTUCTUKMN.

Mpeomer pobotM — MeToauM  MPOrHO3yBaHHS
iIHOUBIQYanNbHOI cTaTUCTUKKN pyTOONICTIB.

Meta pobotm — po3pobrieHHa NpPOorpamMmHoro
3abes3nevyeHHs HaKOMNUYEHHS dyTOONBbHOI
CTaTUCTUKM 3 MOXIIUBICTIO MPOrHO3yBaHHA [Ons
nigBULLLEHHA pPIBHA OOrpyHTOBAHOCTI MNPUUHATTS
pilleHb WOAO oOonTUManbHOro BMOOPY cknagy
dyTOONLHOT KOMaHAMW.

Pucynok B.2 — Cnaiin 2
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3aBOaHHA poboTtu

npoaHanisyBatu npeamMeTHy obrnacTi Ha OCHOBI
ICHYHO4MX NporpamMmHuUX 3acobis;

CTBOPUTWN METO, NPOrHO3yBaHHS
iIHOMBIAYaNbHOI CTaTUCTUKK PpyTOONICTIB;
BMKOHATK MPOEKTYBAHHSA NPOrpamMmHoro
3abesnevyeHHs;

peani3yBatu nporpaMmHe 3abesnevyeHHs:;
BMKOHaTWN eKcrepumMmeHTanbHe O0ChiLKEHHS
npobnemMn NpPorHo3yBaHHA IHAWBIAYanNbHOI
cTatucTuku gytbonicTis.

Pucynok B.3 — Cnaiig 3

AHani3 npeameTHoIl obnacrTi

JAuinsiomHa
XapakTepHuCTHKa NVtips Whoscored
po3pobxka

IIporHo3yBaHHS KOMaHAHUX
+ —

pe3y/bTaTiB

InauBiAyabHA CTaTHCTHKA
BHUCTYyny QyTOOJIiCcTiB
Ilporuo3yBaHHsa
IHAMBiAya/IbHUX pe3y/IbTAaTIiB

BHCTyIy PyTGosticTiB

Pucynok B.4 — Craiing 4



VieToa nporHo3yBaHHS IHOUBIAYaNbHOI
cTaTucTukn dpytoonicris

)

MOYaTOK ‘
| J
i /
OTPIMATH BHOIPKY JaHIIX PO
IHINBIyanbHi NOKa3HIKI QyTOOMICTIB
y irpax

3
\ 4

MLArOTYBATH HABYAIBHY BHOIPKY JaHIX

Y

nepe100pOsITII HaBYATbHY BHOIPKY
h 4
CTBOPHTH MOJIeJ]Ib Ha OCHOBI IIapiB
GRU Ta MOBHO3B'A3HIIX MapiB

A 4

HaBYITH MOIE/IBb IPOrHO3YBaHHA

|

MOYaToOK

Pucynok B.5 — Cnang 5

BuGip MmoBu nporpamyBaHHsA

_ Xapawrepnermxa | __Java | Python __

CTtaTu4Ha, CUJIbHA, JunaMiyHa,
JocTynHi BUAM TUNI3anii
ABHA CUJIbHA, HesIBHA

KomninpoBaHal
Tun MoBH IHTepnpeToBaHa
IHTepnpeToBaHa
Jlerkictb CTBOpEeHHs Hporpam Hi Tak
BaraToniaTQOpMHiCTb Tak Tak

CTBOpeHHs Mo/ieJieill Ha OCHOBI Iutepdeiic OcHOBHa MOBa

HelipoHHHX Mepexx GRU Tensorflow g Java Tensorflow

Pucynok B.6 — Cnaiig 6
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Hiarpamu npeueneHTiB
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Pucynok B.8 — Cnaiin 8



Cxema CTPYKTYypu nporpamMHoi CUCTeMU

TIporpayse 2a0e3neueEEA HAKOMHYEHET
Y TOOIBHOI CTATHCTHKH

7

Y

Django npoekt Bed3acTocyHOK

Merezxep URL | «— > TIpeacTaBieHHs

HanamtyBaEHES DPOEKTY

Mogeat

KOMIIOHEHT IPOrHO3YB3HES
{HIHBITY ATEEOL CTATHCTHKH
PyTOoTicTiB

Pucynok B.9 — Cnaiig 9

CTopiHKa CTaTUCTUKU 32 KOMaAHAOKO

> baeapis MoHXeH

Pucynok B.10 — Cnang 10
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BHeceHHA cTaTUCTUKK pyTOONICTIB

Pucynok B.11 — Cnaiing 11

NMporHosoBaHi iHAUBIAYaNbHI NOKa3HUKU

> MaHuecTep CiTi - BynsepremnToH

Pucynoxk B.12 — Cnaiig 12
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ExkcnepumeHTanbHe AOCNiAKeHHSA

MeTox INoxu6ka

BararoniapoBuii neprenTpoH

GRU

3anponoOHOBAaHHK B PpoOGOTI MeToj

NPOTrHO3YBAHHA

Pucynok B.13 — Cnaiig 13

BUCHOBKM

Po3po0iienuii Be63aCTOCYHOK JI03BOJISIE BHOCHTH JIaHi
PO IHIMBIIYalbHI Ta KOMaH/(HI PE3yJIbTATH irop, Nepenisaar
CTaTHCTUKY 3a TPaBLAMU 1 32 KOMAHJIOIO 32 OKPEMOIO IPOI0 ab0
Ce30HOM, OTPUMYBATH DCHTHUHI IPaBUiB 32  PISHUMH
MOKa3HUKAMK  IH/MBIJyalbHOI ~CTATUCTUKH, TIPOTHO3YBaTH
pe3ylbTaTd BUCTYILY T'PaBIIIB Y HACTYIIHUX Irpax.

HaykoBoto HOBH3HOIO POOOTH € 3alPOIIOHOBAHUI METO]
IPOTHO3YBAHHS 1HMBIIyallbHOT CTATUCTUKH (YTOOIICTIB, KU
XapaKTEePU3YETbCSl ~ BUKOPUCTAHHAM — MOJIENI  Ha  OCHOBI
HEMpOHHOI ~ MepeXl 3  IIOBHO3B’SI3HMMM  IIapaMu  Ta
BEHTWIBHUMHU  PEKYPEHTHHUMH  By3JlaMHM, W10 JO3BOJISIE
BUKOHYBATU MPOTHO3YBAHHA KUIBKOCTI TOJIB, PE3yIbTaTHBHUX
mepefad  Ta  BIACOTKY YCHINIHUX —[epefay, BUKOHAHHX
(dbytOomicTOM Y Tpi.

3aBaHHS JIUIUIOMHOI pOOOTH BUKOHAH1 OBHICTIO.

Pucynok B.14 — Cnaiin 14




