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The article is devoted to the development of an algorithm for predicting the optimal chess move using neural
networks. The history of chess and the evolution of computer analysis of chess games from traditional meth-
ods to modern technologies based on neural networks are considered. The use of NNUE (Efficiently Updata-
ble Neural Network) architecture is proposed, which allows to optimise the process of chess moves predic-
tion, providing high accuracy at minimum computational cost. The paper describes in detail the structure of
the neural network, the process of its training based on data from open sources and possible methods of op-
timisation. The presented methodology includes a step-by-step scheme of neural network operation and the
process of its further training during operation, which makes the system adaptive and self-learning.
Keywords: chess, artificial intelligence, selection of the best move, neural networks.

METO/IUKA PEIIEHUSA 3AJIAY
EAUHOTI'O I'OCYJAPCTBEHHOI'O 9K3AMEHA 110 HHO®OPMATHUKE

ITAHUKOPOBCKAS Oabra BacuibeBna
OpeHOyprekuii rocy1apCTBEHHBIN TeJarorHdecKuii YHUBEPCUTET
r. OpenOypr Poccus

B cmamve npusooumcs xapaxmepucmuka 3a0ay eOuH020 20Cy0apCmeeHHo20 IK3AMeHd No ungopmamuxe.
YV 6onvuuncmea yuawuxcsa 6o3nuxaiom mpyoOHOCMU ROMOMY, 4mo O/l peuleHus HeodX00UMbl 3HaHUs 8 00-
aacmu oduupHee WKOIbHOU NPOSPAMMbL U YMeHUe NpUMeHeHus ux Ha npakmuke. Paccmampusaemcs us-
JI0JICeHUEe MEMOOUYECKUX PEKOMEHOAYUIL HO PeuleHUI0 3a0ay eOUH020 20CY0apCmMEeHHO20 IK3AMENA.
KiroueBble c1oBa: eTUHBIN TOCYapCTBEHHBIN SK3aMeH, MHPOpPMaTHKa, 3a1a4a.

H Js pelleHus 3a7a4 €JUHOrO rOCYAAPCTBEH-  BBINOJHEHHE 3alaHUN yUUTES.

HOTO 3K3aMEHa ydaluMmcs He TpeOyercs Ha EI'D no undopmaruke 2024 r. no coaep-
CHEeMabHOM TMOATOTOBKHU. XOpOIIee 3HAHWE JKaTelIbHBIM pa3jenamM Kypca HHPOpMaTHKU
IIKOJIbHOM MporpamMmbl M CHCTEMAaTHYECKOE IpeJCTaBiIeHO B Tabmuie 1.

Tabnuya 1

PACHPEJEJEHUE 3AJJAHUM EJUHOI'O TOCYJIAPCTBEHHOI'O DK3AMEHA
ITO COAEPKATEJIBHBIM PA3JIEJIAM KYPCA HH®OPMATUKHU

Ne Ha3Banue pazgesia Yucuao 3axanuii MakcumMasabHbIi
NepBUYHBIN 62711
1 | Ludposas rpaMOTHOCTH 2 2
2 | Teopernueckue 0CHOBBI HHPOPMATUKH 11 11
3 | ANTOpUTMBI H IPOTPaMMHUPOBaHHUE 10 12
4 | MadopmanoHHble TEXHOJIOTHU 4 4
Hroro 27 29
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Kaxxaplit BapuaHT SK3aMEHAIMOHHOW PaOOTHI
BKJIIOYAeT B ce0s 27 3aaHui, pa3nyaroluxcs
YPOBHEM CII0)KHOCTH U HEOOXOAMMBIM ISl UX
BBITIOJIHEHUSI  MIPOTPAMMHBIM  0OecrieueHreM
(https://synergy.ru/edu/ege/2024/informatika/de-
moversii_i_kimyi/speczifikacziya_ege _po_infor
matike 2024).

Ha BeImonHEHHE 5K3aMEHAMOHHONW pPabOThHI
OTBOAUTCA 235 MUHYT, 3TO 4yTh MEHEe 4 4acoB.
Ha BeimosiHeHWE 3aaHuil MEPBOM YAaCTH PEKO-
MeHayetrcss orBoauTh 1 yac 30 munayT (90 mu-
HyT). Ha BbIlloJIHEHUE 3a7aHU ¢ Pa3BEPHYTHIM
OTBETOM PEKOMEHIYeTCSI OTBOAUTH 145 MUHYT.

PexoMenyercsi BBINOIHATH 3a7aHUsI B TOM I1O-
psiaKe, B KOTOPOM OHU HAYT B dK3aMCHAIIMOH-
HO paboTe, TaKk Kak ypOBEHb CIOKHOCTHU 3aja-
HUM MOCJIeI0BaTeNbHO Bo3pacTaeT.[1, c. 6]

PaccmoTpum pemieHue 3agay M3 JeMOBeEp-
cuu 2024 r. (https://s12.stc.all.kpcdn.net/edu/
wp-con-tent/uploads/2024/01/informatics-demo-
24.pdf).

3amanmne 1. Ha pucynke m3zo0OpakeHa cxema
nopor N-ckoro paiiona. B tabmuiie 3Be3109K0i
0003HAaYEHO HAJMYKHE JOPOTH M3 OJHOTO Hace-
JIEHHOTO TyHKTa B Jpyroi. OTCyTcTBHE 3BE3-
JIOYKH 03HAYAET, UTO TaKOW JOPOTH HET.

Tabnuya 2

3AJJAHHME 1

Howmep nyHkra

4

*

Howmep nmynkra

B

A

Pucynok 1. 3apanme 1

KaxxnoMy HaceleHHOMYy IIyHKTY Ha CXEMe
COOTBETCTBYET HOMEp B TaOJIMILE, HO HEU3BECT-
HO, Kakoil UIMEHHO HoMmep. Omnpenenute, Kakue
HOMepa B TaONMIlE MOTYT COOTBETCTBOBATb
HaceJIeHHbIM IyHKTaM M Ha cxeme. B otBerte
3alMIIUTE 3TH JIBa HOMEpa B BO3paCTAlOIIEM

nopsiike, 6e3 MpoOesIoB ¥ 3HAKOB NMPEMHHAHUS.
Pemenue: nmocuntaeM KOJIUYECTBO JOPOT CO-
€IMHSAIOUINX MYHKTHI B Tabmuie. IlepBolii myHKT
COEUHEH C 6 MyHKTaMH, [IO3TOMY MOHO OJ-
HO3HAYHO OIpeNeInTh, 4To 370 NMyHKT C. Bro-
PO MyHKT COEIMHEH C IBYMS IIYHKTaMU M Ie-
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CTOM IMYHKT COEJUHEH C ABYMs IIyHKTaMH, 3Ha-
YUT BTOPOM W mIecTOi MmyHKTHI 3T0 A, B. CMOT-
puM uTO NYHKTHl A, B coelnHEHbI ¢ MyHKTOM
C, KOTOpBI MOXKHO OIpPENEIUTh OJHO3HAYHO U
c mynkramu G,D HOMepa KOTOpBIX Tak ke
y3HaTh. [loMmumo myHKTa 6 M3BECTHBIE HOMEpa
COCIUHCHEI C 4 ¥ 7. 3HAUUT, OCTABIIHECSI HOME-
pa, KOTOpBIE MBI UIIIEM, 3TO 3 U 5.

Otser: 35.

3amanue 2. Muma 3amofHs TaOJauIly Hc-
TUHHOCTH JIOTHYECKOW QyHKIMU F

(xA=y)v(y=2z)v—w

HO YyCIled 3aloJIHUTh JUIIb (parMeHT u3
TpeX pazUYHbIX €€ CTPOK, JaKe HE yKa3aB, Ka-
KOMY CTOJIOIYy TaOJIUI[bl COOTBETCTBYET Kaxaast
13 MEePEeMEHHBIX W,X,Y,Z.

Tabauya 3

3AJAHUE 2
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Omnpenenure, KakoMy CTOJI0IY TaOIUIBI CO-
OTBETCTBYET KaXK/1asi U3 MEPEMEHHBIX W, X, Y, Z.

B orBere nanummre OykBBI W, X, Y, Z B TOM
MOpSiIKE, B KOTOPOM HIYT COOTBETCTBYIOIIHE
UM CTOJIOIBI (CHaYasa OyKBa COOTBETCTBYIOIIAS
MepBOMY CTOJOIYy; 3aTeM OyKBa, COOTBETCTBY-
I01[asi BTOPOMY CTOJNOIY, U T. 1.). BykBbI B OT-
BeTe MUIIUTE MOAPSA, HUKAKUX pa3JesiuTenei
Mexay OyKBaMU CTaBUTh HE HYXKHO.

Pemenue: cmotpum Ha QyHKIMIO B TabmuIly 3
B 3HA4YCHUS (YHKIMH, CTOST HYJIH, 3HAYUT
(x/\—.y),(yz Z), —W JOJKHBI OBITH HYJISIMU.

MOXHO OJTHO3HAYHO onpeaeauTb, 4to —W = Omu

CIIUCOK JIMTEPATYPBI

W =1 —mepssiii cronben; W. IlepeMmennast X mpu
3HaueHusIx 0 OyAeT BBINONHATH 33JaHHBIE YCIIO-
BUs, 3TO croyidell 2 u 4. B OByX BBIpaKeHHAX
MIPUCYTCTBYET MEpPEMEHHasi Y, TOJbKO IEPBOM
cilydae ¢ oTpuiiaHueM. st Toro utoObl BeIpaske-
HUE (y = Z) OBUIO paBHO HYIIO 00€ TIEpEMEHHBIE
HE J0JDKHBI coBaiath. CMOTps Ha CTOJNOBI, 2 1 4
€CTh 3HAueHWs, KOTOpble coBmamaroT. 3 u 4
CTOJIOIBI €CTh COBMANAIONINE 3HaYeHus — 4
cronbern x. Ecim npenmnonoxuts, 4to 2 cromuberr
y, a 3 cronbell Z, TO HEKOTOphIE YCIIOBHS HE Oy-
IyT BBITOIHATHCS. 2 cTonOel — Z, a 3 — X.
OTtBet: WZyX.

1. Jlewunep B.P. S cnam EI'D! Undopmaruka. Metonuka nmoarotoBku. Kimroun u oTBETHI: yueo.
nocobue i obueodpasosar. opranuzauuit / B.P. Jlemunep, C.C. Kpsutos, J[.M. Ymakos. —

M.: Ilpocsemenue, 2018. — 140 c.: uin.

METHODS OF SOLVING THE PROBLEMS
OF THE UNIFIED STATE EXAM IN COMPUTER SCIENCE

PANIKOROVSKAYA Olga Vasilyevna
Orenburg State Pedagogical University
Orenburg, Russia

The article describes the tasks of the unified state exam in computer science. Most students have difficulties
because the solution requires knowledge in a field more extensive than the school curriculum and the ability
to apply them in practice. The presentation of methodological recommendations for solving the tasks of the

unified state exam is considered.

Keywords: unified state exam, computer science, task.

102



