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TTOACHUTEJIBHA A 3AITNCKA
OO01mmue cBeaeHus

[Iporpamma HampaBiieHa Ha TOJy4Ye€HUE 3HAHWN, YMEHUI M HABBIKOB B OOJIACTH COBPEMEHHBIX
A3BIKOB MPOTPAMMHUPOBAHUS, CO/IEPIKATENBHO JAOMOIHAET 0a30BbIN IIKOJIBHBIN Kypc MHPOPMATUKU U
matematuku.  JlomonmHutenbHas ~— oOmieoOpasoBaresnbHass ~ MporpaMma  HOCHUT — NPAKTHKO-
OpPUEHTUPOBAHHBIN XapakTep, 3aKI0Yarouica B OPMUPOBAHNHU MPAKTUYECKUX HABBIKOB B 00JIACTH
IIPUMEHEHHsI COBPEMEHHBIX S3BIKOB IPOIPAMMMPOBAaHHsS Ha YPOBHE, COOTBETCTBYIOIIEM YPOBHIO
oOpa3oBaHusl M Bo3pacTy oOydarommxcs. [laHHas mporpamma mpeaHa3HadyeHa sl MOIYJIspH3aliu
IIPOrPaMMMPOBAHUS KaK C(epsl Il BO3MOXKHOW OynyIiel AesTelNbHOCTH, a TaKXkKe AJIS MOBBIIICHUS]
MOTHBAIMK 00yUYaIOUIMXCS CTAPIINX KIACCOB K U3YUEHUIO TPOQMIbHOW HHPOPMATHKH.

Onucanune nporpamMmsl

JlaHHas mporpaMma OpHEHTHUpOBaHAa Ha 0000IIeHHe M YIIyOJeHHe IIKOJBHOIO Kypca
uHpopmatuku. B xozme kypca oOyuarommuecs u3ydar 0a30Bble TUIBI JAaHHBIX M AJITOPUTMUYECKHX
KOHCTPYKIUH s13bIKa Python, HaydaTcs CTpOUTH HECTIOKHBIE MaTEMaTHYECKHE MOJICNN U MCTIOJIb30BaTh
UX JJIS peleHHs 3a7a4 ¢ MOMOIIbI0 MAaTEMaTHUECKOTO (KOMITBIOTEPHOT0) MOICIMPOBAHUS, TOHUMATh
CYLIHOCTb 3TallOB KOMIIBIOTEPHOI'O MOJIEIUPOBAHUS, CO3/1aBaTh HECI0KHbIE PEKYPCHUBHbIE allTOPUTMBI
1 aJrOpUTMBI 00PaOOTKHM IBYyMEPHBIX MacCHMBOB (MaTpwil). Bce TeopeTnyueckue 3HaAHUS TOIKPETUICHBI
MPAaKTUYECKIMHA W TBOPYECKHMH 3aJ]aHUSMH, B PE3YJIbTaTe BBINIOJHEHUS KOTOPBIX OO0YyYaroIuecs
CMOTYT pean30BaTh COOCTBEHHBIE TPOEKTHI B 00JIACTH KOMIIBIOTEPHBIX UTP, KOMIIBIOTEPHOTO 3pEHUS U
MAaIIMHHOTO O0yueHMs. AKTHUBHU3AIMs MO3HABATEIBHOIO Ipoliecca Mo3BoJIsIeT olOydaromuMmcs: Ooiee
MIOJTHO BBIPaXKaTh CBOM TBOPYECKUI MOTEHLUAN U PEalu30BbIBaTh COOCTBEHHbBIE WACH B M3YydaeMOil
00J1acTH 3HaHUH, CO3aeT MPENNOChUIKY [0 IPUMEHEHUIO OCBOEHHBIX HaBBIKOB IPOrPaMMHUPOBAHUS B
IpYTUX Y4EOHBIX Kypcax, a TaK)Ke CIOCOOCTBYET BOSHUKHOBEHHUIO JallbHEH MOTHBALIMY, HAIIPaBICHHON
Ha OCBOCHHE MPOQECCHii, CBA3aHHBIX C pa3paboTKoW mporpamMmHoro odecrneueHus. [lepBoiil MogyIb
IPOTpaMMBbl MOCBSIIEH U3YYEHHIO OCHOBHBIX aITOPUTMUYECKHX (YHKIMH HUTPOBOrO IMpolecca si3blka
Python. OOyuarommecst co31aayT CBOM MEpBbIC JIMHEHHBIE MPOTrpaMMBbI, Haydarcsi padoTaTb C
YCIIOBHBIMM OII€paTOPAMH, LIUKJIAMH, BIIOKEHHBIMM KOHCTPYKIMAMU. Ha OCHOBE MOTy4EeHHBIX TaHHBIX
peanusyoT npocTeimuil naTepdeiic obieHns ¢ noap30BaTeNeM (IporpaMma-inaior) ¥ MUHU-UTPY
«Yepenambi TOHKM». BTOpoil Monmylb MporpaMMbl MOCBSIIEH 0a30BBIM TMOHATHAM OOBEKTHO-
OPMEHTUPOBAaHHOTO IporpammupoBaHus. Ha mporsskeHuum  Monyns — oOydaromuecs  OyayT
pa3pabarbiBaTh Urpy «CHMYJATOpP SKH3HM». OT CO3JaHUS CLEHApUs WIPhl A0 peanu3anuu eé
¢yHkuoHana. B monyne OynyT paccMOTPEHBICIIOCOOBI OTCIICKUBAHUS COCTOSIHUM UTPhI, YCKOPEHUS
pabOoThI UTPBI, TOAKIIOUEHUS MOIyJIeH B Urpe. BTpeTbeM Moaye oOydaronmmcs pacckaxyT 00 OCHOBax
paboThI C My3BIKaJIbHBIM U 'paduueckuM 0(OpMIIEHUEM U, HaydaT paboTaTh ¢ OubnnoTekoit Pygame.
bnaronaps noaKIIOUEHUIO pa3IMYHbIX ayJU0 MOIYJEH, CO3AaHNI0 COOCTBEHHBIX MY3bIKaJIbHbBIX TPEKOB
4yepe3 MHTEPIPETaTop M OCBOCHHMIO HABBIKOB PAa0OTHI CO 3BYKOBOHM TIpaHynsduueil, oOyuaromumecs
CO31aAyT CIIEHapHil 3BYKOBOTO O(OPMIICHHUS UTPHl. A M3yYeHUE MPUHIIUIIOB CO3aHMsI MPUIOKEHUN C
rpaduueckuM UHTEpPQEcOM MO3BOIUT MIEPEBECTH UTPY U3 TEKCTOBOTO oopMiieHus B rpaduueckoe. B
4eTBEPTOM MoOAyse OOydarommecss MO3HAKOMATCS C NPUHIMIIAMH KOMIBIOTEPHOTO 3pEHHUS U
IPOrpaMMMpPOBaHUSl B COLMANbHBIX ceTsaX. llocne wn3ydeHuss 0a30BBIX aJrOpUTMOB 00pabOTKH
n3o0paxkenuit, moays OpenCV u moHsATHST HEHpOCcEeTH 00yJaromuecs CMOTYT CO37aTh COOCTBEHHYIO
MacKy U KOMITJIEKT CTUKEPOB JIJIsl IPOABMKEHUS CBoeH Urpbl. [1o uTOoram ocBOeHUs Kak0ro U3 4eThIpex
MOJyJIE IPOBOAMTCA IPOMEXKYTOUHAs AaTTECTallUsd, KOTOpas BKJIKOYAeT B Ce€0sl IPOXOXKACHHE
TECTHpOBaHUS. B KOHIlE OCBOEHMS MNpPOrpamMMbl HPEAYCMOTPEHAa MTOrOBasl aTTeCTAllUsl M 3alluTa
IIPOEKTA.



Hear mporpammel: [lpenocraBieHre BO3MOXKHOCTH TaJaHTIWBBIM IIKOJbHHKaM 9-11 kiaccoB

MTO3HAKOMUTBCSI C COBPEMEHHBIM SI3BIKOM IporpaMMupoBanusi Python u HayuuThCs anropuTMuU4ecKu

pemaTh 3aJayd C HUCIOJb30BAHUEM CpeIbl IMporpammupoBanus. OOpazoBaTeibHas NpPOrpaMma

HaIlipaBJICHA Ha IMOJYYCHUC 3HaHHfI, YMCHI/Iﬁ U HaBBIKOB B 00JacTu COBPCMCHHBIX A3bIKOB

InporpaMMHUpOBaHus, BO3MOXHBIX [JIA IPAKTHYCCKOr0o MPHUMEHCHUA 110 CO3JaHUIO HIPOBBIX

MIPUIIOKEHU .

3agauu o0yueHms:

U3Y4YHTh MPOCTEUIIINE CTPYKTYPhI JAHHBIX U CHHTAaKCHC si3bika Python;

copMHpOBaTh y O0OY4YaIOLIMXCS 3HAHME OCHOBHBIX AJITOPUTMUYECKHX CTPYKTYp M YMEHHE
IIPUMEHATHAITH 3HAHUA JUIS ITOCTPOCHHUS aJrOPUTMOB PEIICHMS 33ad 110 UX MAaTeMaTHYECKUM
MOJIEIISIM;

c(OpMHPOBATH YMEHUS U HaBBIKU COCTaBJICHUS IPOrPaMM IO IOCTPOCHHOMY aJITOPUTMY;
chopMUpPOBAaTh YMEHHE TPaMOTHO HMHTEPHPETUPOBATH PE3YJbTaThl PELIECHUS MPAKTHUYECKUX
3aJa4 ¢ MOMOUIbIO HH(POPMAIIMOHHBIX TEXHOJIOTH;

0(opMIIATH BBIBOBI B pa3IUUHBIX (OPMax U MPE3CHTOBATh UX;

IIPUMEHATD [TOJIy4ECHHBIE PE3YJbTAThl B IPAKTHYECKON NEATEIbHOCTH;

MIO3HAKOMUTh YUYEHUKOB C HHTEHCHUBHO pa3BHBarolleMcs HampasieHuem |T-ungyctpunm —
HEHUPOCETIMU.

3agauu pa3BuTHs:

MIPUBUBATH MHTEPEC K OOYUCHHIO U TIO3HAHUIO; JIFOO03HATEIHPHOCTh; TOTOBHOCTh U CIIOCOOHOCTH
K caM0o00pa30BaHMIO, OCO3HAHHOMY BBIOOPY HANPABICHHOCTH H YPOBHS OOydYeHHUS B
JlaTbHEHIIIEeM;

pa3BHUBATh ANTOPUTMUYECKHIE CIIOCOOHOCTH 00YUAIOIITNXCS;

pa3BUBATh Y NIKOJIbHUKOBKPUTHYECKOE MBIIIIICHHE, JOTHUECKOE MBIIILICHUE;

chopMUpOBAaTh YMEHHS M HaBBIKU IIEJICNONaraHus, MPUOPUTH3AUM M  COIMOCTABIICHUS
MOJIYYEHHOTO pe3yJIbTaTa AEATeIbHOCTHU C MOCTABICHHOM 3apaHee Leblo.

33}13‘11/1 BOCIIMTAHUA

CTIIOCOOCTBOBaTh (HOPMUPOBAHHUIO 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX O HU(POBOM
TpaHc(hopMaIi COBPEMEHHOT0 00IIECTBA;

(dbopMHpOBaTh TOTOBHOCTh K Pa3HOOOpa3HONW COBMECTHOW JESTEIbHOCTH IPHU BBINOJIHEHUH
y4eOHBIX, TIO3HABATENILHBIX 3a/1a4, CO3JJaHUH Y4EOHBIX MPOEKTOB;

CIOCOOCTBOBATH MOMYJISIPU3ALUN HHPOPMATUKU KaK HAYKH.

IInanupyemble pe3yJbTaTbl 00y4eHHS

IIpeameTHbIe (0Opa3oBaTesibHbIE):

CTPOHMTH HECIIOKHBIC MAaTEMATHYCCKHE MOJEIU M HCIOIb30BaTh MX JUIA PEIICHUS 3a1ad C
HOMOIIBI0 MAaTEeMaTHYECKOTO (KOMITBIOTEPHOT0) MOJICITUPOBAHHS;, IOHUMATh CYIIHOCTh JTAlOB
KOMIBIOTEPHOTO MOJICTHPOBAHUsI (IIOCTAHOBKA 3aa4d, MIOCTPOCHHE MATEMATHYCCKON MOJICITH,
porpaMMHasi peanu3aliys, TECTUPOBaHHE, MPOBEJACHUE KOMITBIOTEPHOTO SKCIIEPUMEHTA, aHAITU3
€ro pe3yJbTaToOB, YTOUHCHUE MOJICIIN);

pa30uBaTh 3a/1a4M Ha 10/133/1a4H;

CaMOCTOSITENIbHO pa3padaThiBaTh KOHICIIMIO IM(POBOro MPOJAyKTa M €ro Co3aaBaTh €ro
000JI0UKY.
co37aBaTh 3BYKOBbIe 3()(eKThl, rpaduueckue CTaTHYSCKUE W JAUHAMHUUYCCKUAEC H300pa)KeHHs, B
TOMYHCIIE UHTEP(PEHCHBIE JIEMEHTHI U T.JI.
CO371aBaTh W OTJIAKUBATH MPOrPAMMBI HA COBPEMEHHOM SI3bIKE MPOrPAMMHPOBAHUS OOMIETO
HasHayenus (Python), peanusyrorue:
QITOPUTMBI  00paOOTKM YHCIIOBBIX JAHHBIX C MCIOJB30BAHUEM TMOANPOrpaMMm (IIPOLEAYD,
byHKIHI);

HECJIOXKHBIEC PEKYPCHUBHBIC aJITOPHUTMBI;



AJITOPUTMBI COPTUPOBKH MACCHUBOB, IBOUYHOTO ITIOUCKA B YHOPAOAOYCHHOM MACCHUBE;

aNropuT™Mbl 00pabOTKM JBYMEPHBIX MAacCHBOB (MaTpHIl): 3alOJHEHHE JIByMEPHOTO MacCHBa
CIIy4alHBIMM 4YHCJIAaMM M C MCHOJIb30BaHUEM (QOPMYJ; BBIUMCICHHE CYMMBI JJIEMEHTOB,
MaKCUMAaJIbHOTO M MMHUMAJIBHOTO 3HAU€HWH 3J€MEHTOB CTPOKH, CTOJIOLA, AMANa3oHa; MOUCK
3aJaHHOTO 3HAYECHUS;

IIPOCTHIE IPUEMBI JUHAMHUYECKOTO IIPOTPAMMHUPOBAHUS.

MeTanpeamMeTHbie:
Pezcynamusnvle ynugsepcanvhvie yueduvie 0eticmaust

CaMOCTOSITENILHO ONPENeNsITh IENH, 3a7aBaTh MapaMeTpbl U KPUTEPHUH, MO KOTOPHIM MOXKHO
OTIPEJICIIATD, YTO EJb TOCTUTHYTA;

OIICHUBATh BO3MOXXHBIC TIOCICACTBHS JIOCTVDKEHHS IIOCTABICHHOW IIEIM B JEATEIHHOCTH,
COOCTBCHHOM HM3HH U )KU3HU OKPY)KAIOIIUX JIFOJICH, OCHOBBIBASICh HA COOOPaKEHHUSX ITUKH U
Mopay;

CTaBUTH U (POPMYITHPOBATH COOCTBEHHBIE 3a7]a4l B 00pa30BaTEILHON ACATEIILHOCTH;

OLICHUBATh PECYPCHI, B TOM YHCJIC BPEMS U IPYTHe HeMaTepHaIbHbIE PECYPChI, HEOOXOMMBIC JIJIsI
JIOCTHIKCHUS TIOCTaBJICHHOH TICIIH;

BBIOMpATh MyTh JIOCTHKEHUS IIEJTH, TUTAHUPOBATh PEIICHHUE MTOCTABICHHBIX 3a/1a4, ONITUMU3HPYS
MaTepHalIbHbIE K HEMATEePHAIILHBIC 3aTPaThI,

OpTraHu30BBIBATH (D PEKTUBHBIN TOUCK PECYPCOB, HEOOXOAMMBIX JIJIST TOCTHUKCHHSI IOCTABICHHON
eH;

COIIOCTAaBJIATh MOJTYYCHHBIH PE3yJIbTaT NEATSILHOCTH C IOCTABICHHOW 3apaHee LEbIO.

IloznasamenvHvle ynugepcanvhvle yuedHble 0eucmasusl

UCKaTh M HAXOAWUTh OOOOIICHHBIE CHOCOOBI pelIeHUs 3a7ad, B TOM YHCIE, OCYIIECTBISATH
pa3BepHYThI MHOOPMAIIMOHHBIA IMOUCK M CTaBUTh HA €ro OCHOBE HOBBIC (y4eOHBIC U
MO03HAaBaTeJIbHbIEC) 331a4H;

KPUTHYECKH OIICHUBATHh U HHTEPIIPETHPOBATH HHPOPMAIIUIO C pa3HBIX MO3UIIHM, PACIO3HABATh U
(GUKCHPOBATH IPOTUBOPEUHS B HHPOPMAITHOHHBIX UCTOYHHKAX;

UCIIONIb30BaTh  PA3UYHBIE  MOJEIBHO-CXEMATHUYECKHE CpPEACTBA Ui TPEJCTABJICHUS
CYIIECTBEHHBIX CBS3CH U OTHOIICHHH, & TAK)KE TPOTUBOPEUYHUH, BBISIBIICHHBIX B MHPOPMAIIMOHHBIX
HCTOYHHUKAX;

HAXOJUTh U IPUBOJUTH KPUTUIECKUE ApPTYMEHTHI B OTHOIICHUU ACHCTBHIA U CY>KICHHUIA JPYTroro;
CIIOKOWHO W Pa3yMHO OTHOCHUTBHCS K KPHTHYECKHUM 3aMEYaHHUSIM B OTHOIICHUH COOCTBEHHOTO
CYXKIIEHUS,PACCMaTPHUBATh UX KaK PECypC COOCTBEHHOTO Pa3BUTHS;

BBIXOJIUTh 3a paMKu Y4eOHOTO TpeaMeTa U OCYIIECTBISATH IEJICHANPABICHHBIH MOUCK
BO3MOXKHOCTEHIJISI IIIMPOKOTO MTEPEHOCA CPEJICTB M CIIOCOOOB JICHCTBUS;

BBICTpanBaTh WHIMBUIYATbHYIO O00pa30BaTENbHYIO TPACKTOPHIO, YUUTHIBAs OTPAHUYCHHS CO
CTOPOHBIPYTHX YYACTHUKOB M PECYPCHBIC OTPAHHUYCHHUS;

MEHSTH M YACPKUBATh Pa3HbIC ITO3UIIUHU B IIO3HABATEIILHON JACATCIIEHOCTH.

Kommynukamuenvie ynusepcanvhoie yuebnvie Oeticmsusl

Pa3BEPHYTO, JIOTUIHO W TOYHO H3JIaraTb CBOXO TOYKY 3PCHHUA C HUCIIOJB30BAHUCM aJICKBATHBIX
SA3BIKOBBIX CPCACTB.

JInuHOCTHBIE:

TOTOBHOCTB U CITOCOOHOCTH 00YUAIOMIMXCSI K CAMOPAa3BUTHIO U CAMOBOCITUTAHUIO;

NPUHATHE TYMaHUCTHMYECKUX LEHHOCTEW, OCO3HAHHOE, YBAXKUTEIBHOE U JJOOpPOXKEJIATEIbHOE
OTHOIIICHHE K APYTOMY YEIIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;

FOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpPa30BaHHUIO, HA MPOTSHKEHUN
BCeH )KU3HU; CO3HATEIbHOE OTHOIIEHUE K HETIPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIIEIIHOM
npodecCHOHANTBHON 1 OOIIECTBEHHON JESTEIHhHOCTH;

OCO3HAHHBIN BBIOOp Oyaymiedl mpodeccun Kak MyTh W CHOCOO peanu3aliil COOCTBEHHBIX
’KMU3HCHHBIX IJIAaHOB.



[Tporpamma paccuntana Ha 1 yueOHsI rox, Ha 102 akagemMudeckux 4aca. 3aHATHS POBOASTCS 3 pa3aB
HEJIEIIO.

TeMaTnuyeckoe NJIAHNPOBAHUE

TemaTnueckoe IUIAHUPOBAHUEC COCTABJICHO C YUCTOM pa60qe171 IMporpaMmsbl BOCITUTAHHA.

Ne Monyau Koua-Bo yacos

Bcero Teopus IIpakTuka

1. | OcHOBHBbIC AITOPUTMHYECKHE

¢yHKIUM UTPOBOrO MpoLECCa 23 9 14

si3pIka Python

Tema 1.1. YcTanoBka cpebl 1Jis
MIPOrPaMMHPOBAHHUS.

HWcropus si3pika Python.
IIpeumymiecTBa s3bIKa. 3 2 1
[TonsiTe MOAYJIS B SI3bIKE
Python.

Tema 1.2. Co3ganue MUHUYAT-
6ota. Hayano paboTs! 20 7 13
HaJl UTPOM.

[TpomesxyTouHast aTTecTaIys 110
Moayio 1 1

2. Co3nanue urpol «CumyJasTop
SKH3HU» 28 7 21

Tema 2.1. Co3nanue cueHapus
urpbl. [IpuHIMTB
(YHKIIMOHATBHOTO
POrpPaMMHPOBAHHS.

Tema 2.2.
OOBEKTHO-OPHEHTHPOBAHHOE
pOrpaMMHpPOBAHHE. 24 6 18
Cozmanne urpsl «CUMyISITOP
KUIHI.

[IpomexyTouHas aTTecTanus 1o
MOJTYJIIO 2

3. Hcnoan3oBanue
MyJbTHMEIHA B HTPaX 23 8 15

Tema 3.1. Ilonsitue
MY3bIKQJILHOTO (haiiyia U THITBI 1 1 0
MY3bIKQJIBHBIX (haiioB.




Tema 3.2. Co3ganue
MY3BIKQIBHOTO 0()OPMIICHHS
UTPBI: CO3JJaHUE CLICHAPUS
3BYKOBOTO O(hOPMIICHHS UTPHI.

11

Tema 3.3. I'paduueckoe
oopmIIeHNE UTPBL: CO31aHKe
IPUMHUTHBOB, JJIEMEHTOB
uHTepdeiica, padora c
HEepCOHAXKAMHU.

11

[IpomexxyTouyHas arrecTauus 1o
MOYJIO 3

IIpoaBHIKeHNE UTP B COMUATBHBIX
CeTAX Yepe3 MaCKH M CTHKEPBI
(MammMHHOE 3peHue)

23

17

Tema 4.1. Moayns OpenCV.

Tema 4.2. [IporpaMMupoBaHue B
COIMAITBHBIX CETSX.

Tema 4.3. IlpomBukeHHE HIPBHL
Hcnons3oBanre HeWpoceTn is
CO3JIaHMsI MACOK.

10

Tema 4.4. Co3nanue CTHKEPOB 110
MOTHBAM UI'PHBIL.

[IpomexyTouHas aTTecTanus mno
MO0 4

5

Hrorosas arrecranus

Hroro 102

102

30

67




