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VJIK 519.6
IMPOTHO3UPOBAHUE PE3YJbTATOB MATUYEMN

POMAHMYEHKO JImutpuii UropeBuy
CTYJICHT
XUTD SAna BaagumupoBHa
CTapILIN{ NIPEroAaBaTENb
Ky6anckwuii rocynapcTBeHHbINH TEeXHOTOTHYECKU YHUBEPCUTET
Kpacnonap, Poccus

B cmamve paccmampusaemcs npumenenue npospammul 0Jis HPOCHOZUPOBAHUS PE3YILMAINOE CHOPMUGHBIX MAM-
yetl. Ocoboe sHUMaHUe yoensiemcsi UCnob306anuio pacnpedenenus Ilyaccona, Komopoe no3gonsem oyeHusams
BEPOSIMHOCbL PA3IUYHBIX UCXO008 HA OCHOBE CPEOHel pe3yabmamugHocmu Komano. B pabome npueooumcs
meopemuueckoe obocHoganue gopmyavt Ilyaccona u eé adanmayus x 3a0avam cnopmugnou ananumuxu. Tax-
Jrce npedcmasiien npumep peanu3ayuu npoepammsl Ha azvike Python, komopas noseonsiem npeockasvléams 603-
MOJICHbIE pe3VIlbmambl Mamuell ¢ y4émom cmamucmuieckux OaHHblx 0 Komanoax. Pezynsmamul uccnedosanus
Mozym 6bimb Noe3HbL OISl AHATUMUKOS, MPEHEPOS U IoOUmeineti Cmasox Ha CHOPM.

KuroueBsble cjioBa: MaTeMaTHUECKOE MOJIETUPOBAHUE, CPENIHSS PE3YIbTATUBHOCTD, BEPOSTHOCTHBINA aHAIIU3,

dopmyna [Tyaccona, mporpaMMHbIC pean3aliyu.

I I POTHO3MPOBAaHUE — 3TO OLIEHKa OyayIuero,
Ha OCHOBE KOTOPOW COCTABIISICTCS TUIAH IS

noctrxenus nenu. CoBpeMeHHbIE KOMIIbIOTEPHBIE
TEXHOJIOTUM OYEHb IOJIE3HBI JJIsl MPOrHO3UPOBA-
HUsE Oy/IyIIero U COCTaBJICHUS TIPABUIILHOM OICH-
KU COOBITHH, KOTOPBIE MPOH30HAYT B OYAYILIEM.
Jlns mporo3upoBanust OyayIiux coOBbITHIH HEOO-
XOAVMO YYUTHIBATH UMEIOIUECS JTAHHBIE, OLEHKY
B3aMMOCBSI3aHHBIX 3JIEMEHTOB U HCIIOJIb30BaHUE
KOMIIBIOTEPU3UPOBAHHBIX METOJIOB C TOYHBIMHU
BBIUMCJIEHUSIMA U MHOT'O€ JIpyroe. 371eCb Mbl U3y-
YJaeM CIOPTHUBHBIN MporHo3 Ha Python ¢ nucnosns-
30BaHUEM MAIIMHHOTO 00yYEHUs!.
[IporHo3upoBaHue TaKKe HCIONB3YETCSl B
criopre. IIpormo3upoBanue B CIOpTe UCIOIb3YET-
Csl sl TPENCKa3aHWs pe3ysbTaToB, PEHTHHTIA,
nobenurens U T. 1. Bo MHOrMX Buaax cropra, Ta-
KHX KaK KpUKeT U (yT00I1, HCHONIB3yeTCs MPOTrHO-
3upoBaHue. CyllecTBYIOT TaKhe METObI IPOTHO-
3UpOBaHUsl B CIIOPTE, KaK BEPOSTHOCTb, perpec-
CHsl, HSUPOHHBIE CETH U T. JI. 37IECh MbI UCIIOJIb3Y-
€M IPOTHO3MPOBAaHHME B CIIOPTE Al KPUKETa C
MOMOIIBI0 MAITMHHOTO 00y4eHus Ha Python [4].
Pacnpenenenue Ilyaccona — 310 AUCKpETHOE
pacripeielieHue BEpPOSTHOCTEH uuciia coOBITHH,
MPOUCXOJAIINX B (DPUKCHUPOBAHHBIA MPOMEXKY-
TOK BpPEMEHH IpU COOIIONEHUH JIBYX YCIIOBHIA:
COOBITHSI IPOUCXOIAT C HEKOTOPOH MOCTOSTHHOM
CpelHel CKOpOCTBbIO; COOBITHS HE3aBHUCHMBI
JPYT OT JAPYTa U HE 3aBHCAT OT BpeMeHH [2].

1. KonnuectBO COOBITHIT MOXKHO MOJICUMTATH
(B MaT4e MOXeT ObITh 1, 2, 3 wim GoJbIIIe roJIoB).

2. CoOBITHSI TIPOMCXONAT HE3aBUCUMO JIPYT
oT Jpyra (coObITHE OJIHOTO TOJa HE JOJIKHO
BJIUSTH HAa BEPOSITHOCTH JIPYTOTO).

3. Yactora cOOBITHI TIOCTOSIHHA (BEPOAT-
HOCTB TOTO, YTO TOJ OyAeT 3a0UT B ompenencH-
HBIi MHTEpBaJl BPEMEHHU, JOJKHA OBITH COBEp-
IIEHHO OJMHAKOBOM ISl JIIOOOTO JPYroro MH-
TepBaJia BpEMEHH TOM K€ JAJTUHBI).

4. JIa coOBITHS HE MOTYT MPOU30OUTH TOUHO
B OJIMH MOMEHT BpeMEeHHU (/Ba rojia HE MOTYT
MIPOU30NTH OJTHOBPEMEHHO).

Honymenus 1 u 4 coGmroaaroTcst, OAHAKO 2 1
3 crpaBeUIMBHI JIMIIh YaCTHYHO. MOXKHO TIPUHA-
TH K BBIBOAY, 4TO pacmpezaenenue Ilyaccona
TIOAXOJUT JUIsl BHIYMCIICHUS] KOJIUYECTBA TOJIOB,
KOTOPBIE MOTYT OBITH 3a0UTHI B MaTye.

kK —

P(X=k) = %, rae: A — cpeaHee KOJH-
4ecTBO COOBITHH (TONIOB), K — KOJIMYECTBO TO-
JIOB B MaTye, KOTOPhIE MOTJIM 3a0UTh KOMaHJa
A u xomanna b [1].

Ha ocnoe ¢dopmynsl [lyaccona Obun paspa-
0OTaH KOJ Ha s3bIKEe TporpaMMHUpoBaHus Py-
thon, rie HarsIIHO BHIICH pe3yJbTaT MoJACYETa
BEPOSTHOCTEH BCEX MCXOJOB MaTda JI0 5 TOJIOB
MaKCUMYM C KaKa0u koMmaupl [3]:
import math
def poisson_probability(Imbda, k):

return (Imbda k) * math.exp(-Imbda) /
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math.factorial (k)
# CpemHee KOJIMYeCTBO ToioB KoMaH 161 A u B
lambda_ A =15
lambda B=1.2
# I/IHI/IHI/IaJ'II/I?.aI_[I/IH MMEPEMCHHBIX
max_prob =0
most_likely score =""
total_prob =0
# Jlnst KoBapuanuu 1 KOppemsiun
expected_goals A=0
expected_goals B=0
expected_product =0
# BepOHTHOCTI/I JJIA PA3JIMYHBIX UCXO0B
for goals_A in range(4):
for goals_B in range(4):
prob = poisson_probability(lambda_A,
goals_A) * poisson_probability(lambda_B,
goals_B)
prob_percent = prob * 100
print(f"Cuér {goals A}:{goals B} ->
BepositHocTh: {prob_percent:.4f}%")
# OOHOBJIEHHE MaKCUMaIbHOU BEPO-
ATHOCTHU
if prob > max_prob:
max_prob = prob
most_likely score =
f"{goals_A}:{goals_B}"
# Iloncu€T i KoBapHaIlu 1 Koppe-
JIAI U
total_prob += prob
expected_goals_A +=goals_A * prob
expected_goals B += goals_B * prob
expected_product +=goals_A * goals B *
prob
# MaTtemaTH4eCcKHE OXHNaaHusAa
mean_goals_A = expected_goals_A
mean_goals_B = expected_goals B
# ucnepcun (1715 KOppessinn)
variance_A =sum((goals_A — mean_goals_A)
2 * poisson_probability(lambda_A, goals_A)
for goals_A in range(4))
variance_B = sum((goals_B — mean_goals_B)
** 2 * poisson_probability(lambda_B, goals_B)
for goals_B in range(4))

# CraHapTHbIC OTKJIOHEHUS

std_dev_A = math.sqrt(variance_A)

std_dev_B = math.sqrt(variance_B)

BriBoa pe3ynbrata paboThl IpOrpamMmbl BBITIIS-
JUT CJIEIYIOLIUM 00pa3oMm:

Cuér 0:0 -> BepositHoCcTh: 6.7206%

Cuér 0:1 -> BepositHocTs: 8.0647%

Cuér 0:2 -> BepositHocTh: 4.8388%

Cuér 0:3 -> BepositHocTh: 1.9355%

Cuér 1:0 -> BepositHocTs: 10.0808%

Cuér 1:1 -> BepositHocTs: 12.0970%

Cuér 1:2 -> BepositHocTh: 7.2582%

Cuér 1:3 -> BepositHocTs: 2.9033%

Cuér 2:0 -> BepostHocTs: 7.5606%

Cuér 2:1 -> BepositHocTh: 9.0727%

Cuér 2:2 -> BepositHOCTB: 5.4436%

Cuér 2:3 -> BepositHocTs: 2.1775%

Cuér 3:0 -> BepositHocTh: 3.7803%

Cuér 3:1 -> BepositHocTh: 4.5364%

Cuér 3:2 -> BepositHocTb: 2.7218%

Cuér 3:3 -> BepositHocTh: 1.0887%

Maruy ¢ MakcUMalabHOW BEpOSTHOCTHIO: 1:1 ->
BeposithocTs: 12.0970%

Cpennue 3HaYeHUS TOJIOB JJIs ABYX KOMAaH/I!

A4 = 1.5: CpemHee KOJIMYECTBO T'OJIOB, 3a0MBa-
€MBIX KOMaHI0u A.

Ap = 1.2: CpenHee KOJIMUYECTBO T0OJIOB, 3a0uBa-
€MbIX KOMaHA0u B.

Hnsa kaxnoil mapel «(goals,, goalsg) BbI-
YUCIISIETCSl BEPOSITHOCTh TOTO, YTO KOMaHAa A
3abbetr goals, ronoB, a komanga B — goalsg
rOJIOB. DTO AENAETCs MIyTEM IIEPEMHOKEHHUS Be-
POSITHOCTEM:

P=(goals,, goalsg) = P (%) P (%)

goalsy
rac. P /1— — BEPOATHOCTH TOI0, 4YTO KO-
A

goalsg
B ) -
BEPOSTHOCTh TOTrO, 4TO KoMmaHjaa B 3a0ber
goalsp TonoB. Hmwke mokasaHa cxema aniro-
puT™Ma paboThl MPOTrpaMMBbl 1O MPOTHO3UPOBA-
HUIO UCXOJI0B MaTyeil (pUCYyHOK 1).

manaa A 3abeer goals, ronos, a P (
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[Iporno3upoBaHue pe3yibTaTOB CIOPTHB-
HBIX MaT4yeil ¢ MCIOJb30BAaHHEM paclpejese-
nus Ilyaccona mpencrabisier coboit 3 dek-
THUBHBI M JOCTYMHBIA METOJ aHajin3a JaH-
HbIX. B cTarbe OBLI pacCMOTpPEH TeopeThde-

JIMTEPATYPA

CKMU TOJXO0J K MOJEIUPOBAHUIO BEPOSATHO-
CTE€H MCXO0J0B MaTyeil Ha OCHOBE CpEIHEU pe-
3yJIbTATUBHOCTH KOMAaH/I, & TAKXKE peaan30BaH
MPAKTUUYECKUA MPUMEP MPOTrpaMMbl Ha SI3BbIKE
Python.
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The article discusses the application of the program for predicting the results of sports matches. Particular
attention is paid to the use of the Poisson distribution, which makes it possible to estimate the probability of
different outcomes based on the average performance of teams. The paper provides a theoretical justification
for the Poisson formula and its adaptation to the tasks of sports analytics. There is also an example of the
implementation of a Python program that allows you to predict possible match results based on statistical
data about teams. The results of the study can be useful for analysts, coaches, and sports betting enthusiasts.
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