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MBOY «AxkywuHckana COLL Ne3»

LleHTp rymanutapHoro u uudposoro npopunei «Touka pocta»

TOYHYWKA N POoCTA

Pabouas nporpamma
BHEYPOYHOM AeATeNbHOCTH

obuenHTeNeKTyanbHOro HanpasneHus

«ITpoepamumupoborue na Pytionn

Cocragurens:

Mmananues Hypu Maromenosmy



AKTYanbHOCTb: B HACTOAWEE BPEMA NPOUECC WMHPOPMATH3AUMM NPOABNAETCA BO BCex chepax
4eNOBEHeCKON NSATENbHOCTH, MCNOMb30BaHKE COBPEMEHHLIX MHPOPMAUNOHHDLIX TEXHONOMMH ABNAETCA
HEOOXOAMMbBIM YCAOBHEM YCNEWHOIO Pa3BMTHA KaK OTAENbHBIX OTpacned, Tak U rocyAapcTsa 8 UEenom.
Cosnanue, BHEAPEHWE, IKCNNYATAUMA, 3 TAKKE COBEPWEHCTBOBaHME UHOOPMAUMOHHLIX TEXHOAOTWIA
HEMbICNMMO Ge3 yyacTua KBaNUPULUPOBIHHBIX U YBAGYEHHBIX CNELMANKCTOB, B CBA3M C ITUM BHEADPEHUE
Kypca «OCHOBLI NPOrPaMMMUPOBAHMA Ha A3bike Python Ha npumepe nporpammuposanns 6ecnuaoTHOMO
NETaTensHOoro annaparas 8 yuebHbIi NPOUECe aKTyanbHo.

MNporpamma yuebHoro wypca «OcCHOBLI NPOrPaMMMPOBaHMA Ha #A3bike Python Ha npumepe
nporpammuposarma GECNUAOTHOrO NETATeNLHOrO anNNapara» HanpPasNeHa Ha NOArOTOBKY TBOPYECKOW,
TEXHWYECKW PAMOTHOM, F3DMOHHUYHO Pa3BUTOW AMYHOCTH, 06N2A2I0UEH NOMMMECKMM MbILLNEHUEM,
CNOCOBHOW aHafM3MPOBaTE M pewat 3agauv B8 Komawge B8 001acTM  MUHOOPMAUMOHHBIX ¢
A3POTEXHONOMMH, PELATh CUTYAUMOHHBIE KeMCOBLIE 33AaHNA, OCHOBAHHbLIE Ha FPYNNOBbLIX NPOeKTAX.

3aHATUA NO AaHHOMY KYPCY PACCHMTaHLI HA OBWEHaYUHYIO NOArOTOBKY OOYYaIOWMXCA, PAIBUTUE HX
MBILAEHUA, NOTUKK, MaTEMATHYECKKX CNOCOBHOCTENH, MCCNCA0BATEbCKUX HABLIKOB.

YyebHoiit kypc «OCHOBLI NPOrPaMMUPOBaHNA Ha A3bike Python Ha npuMepe nNporpammupoBaHna
BeCNMAOTHOrD NETATENLHOTD ANNAPATan HANPABNEH HA M3YYEHHUE OCHOB NPOrPAMMUPOBIHMA HA A3bIKE
Python 1 NporpaMmnpoBaHmue aBTOHOMHBIX KB3APOKONTEPOS,

B pamkax kypca «OCHOBbI NPOrpPaMMMPOBaHKA HA A3biKe Python Ha npumepe NPorpamMMUpPOBaHUA
BecnunoTHOrO NETaTenbHOro annaparas OBYMAKOWMECA CMOFYT NOIHAKOMMTLEA € QU3MMECKMMM,
TEXHUYECKUMM W MBTEMATHYECKHMMM NOHATHAMKM, [pHOGpPETEHHbIC 3HawMA ByAyT NPUMEHMMbI B
TBOPYECKMX NPOEKTaX.

Y4ebHbiid kypc «OCHOBBI NPOrpaMmMuUpOBanna Ha A3bike Python Ha npumepe NPOrpamMmuUpPOBanHa
BECNUN0THONO NETaTENLHOTO annapatas npeacTasnser coboi CaMOCTORTENbHBIN MOAYNb U COASPHMT
Heobxoaumble TEMbI M3 Kypca MHDOPMATHKM 1 BU3MKK.

Uens nporpammbi: ocsoenme Hard- u Soft-komneteHumin 06yuaoummmnca 8 061acTH NPOrpamMmMUpOBaHIA
U a3POTEXHONOMMIA YePE3 MCNONBIOBAHKE KeHC-TeXHONOMMA.

3apaum:

Obyuaiowme:

* u3y4uTh 6asoBble NOMATMA: ANrOpUTM, BNOK-CXEM3, NEpPeMeHHan, UMKA, YCNOBHA, BLIMHCIMMEA
DYHKUMA;

* cHOPMHMPOBATL HABLIKK BLINONIHEHMA TEXHONOTHYECKON LENOYKK pa3paboTkm nporpamm cpeacreamm
A3biKa nporpammuposanna Python;

¢ M3Y4MTE OCHOBHBIC KOHCTPYKUMM A3bIKA NpOrpammuposanua Python, nossonmwouwme pabotats ¢
NPOCTBIMKU M COCTaBHLIMKM TUNIMK  AAHHLIX (CTPOKAMM, CNUCKaMM, KOPTEMAMK, CAOBaPAMM,
MHOMKECTBaMM);

® HayunTb  NPUMEHATL  HaBblkM  NPOrPAMMUPOBAHMA  H3  KOHKPETHOW  yuebHOW  cuTyalum
(nporpammupoBanmne 6eCcnMNOTHLIX NeTaTeNbHBLIX ANNAPaToB Ha yuebHyIo 3anavy);

* Pa3euTb HasblK NMNOTUPOBaHKA HECNMAOTHLIX NeTaTenbHbiX annapaTos (BI1/1A) Ha npakTuxke;

* NPUBUTHL HABBIKK NDOGKTHON ACATENBHOCTH.

Passusaoume:

* CNOCcOBCTBOBATL PACWMPEHMIO CAOBAPHOID 3aNaca;

* CNOCOBCTBOBATL PA3BUTHIO NAMATH, BHUMAHMA, TEXHUYECKOTD MbILLNEHUA, M30BPETATENBHOCTH;
* CNOCOBCTBOBATL PAIBUTHIO ANTOPUTMMHECKOTO MbILLACHHA;

* CNocoBCTBOBATL YOPMMPOBAHUIO MHTEPECA K TEXHHYLTKUM IHAHWAM;

* CNOcoBCTBOBATL POPMNPOBAHMIO YMEHWA NPAKTHHECKOTO NPUMEHEHMUA NOMYMEHHBIX IHAHMI;

* chopmmupoBaTh yMmeHue GOPMYAMPOBATL, APIYMEHTUPOBATL ¥ OTCTAMBATE CBOE MHEHHE;

* chOPMMPOBATL YMEHME BbICTYNATL NYBAMYHO C AOKNAAAMM, NPE3ICHTAUNSIMK U T. N,



* BOCNHTLIBATL AKKYPATHOCTL M AUCUMNAMHUDOBAHHOCTL NPY BBINOAHEHUM PABOTLI;

CnocoBCTBoBaTL POPMMPOBAHMIO NOAOKUTENBHON MOTUBAUMM K TPYAOBOH ACATEABHOCTH;
CNOCOGCTBOBATL  HOPMMPOBAHMIO ONBITA COBMECTHOTO W MHAMBMAYANLHOTO TBOPYECTBA NpM
BbINO/THEHUM KOMAHAHBIX 330aHMH;

* BOCNHTLIBaTE TPYAONIOOKE, YBAKEHKME K TPYAY;

GOPMHPOBATL HYBCTBO KONNEKTUBHIMA U BIAMMONOMOLLM;

BOCNMTLIBATL YYBCTBO NATPMOTM3MA, MPAMOIHCTBEHHOCTH, FOPAOCTY 33 AOCTHIKEHHA OTEYECTBEHHON
HAYKM B TEXHUKH.

NporHosupyemsie pesynbTarsl U cnocobbl ux NPOBEPKM JIMHHOCTHBIE Pe3yAbTaTHI:

® KPUTUHECKOE OTHOWEHME K MHPOPMaLMK U M3BMPaTeNbHOCTL 82 BOCNPUATHA,

OCMBICNEHME MOTUBOB CBOMX ABHCTBUM NPU BLINOAHEHHM 3aAAHNI;

paseute NBO3HATENBHOCTH, COOBPAZUTENBHOCTH NPK  BLINOAHEHMM pasHoobpasubix 3anaHui

NPOBASMHOIO W 3BPUCTUYECKOrO XapaKTepa;

® P338UTUE BHUMATENLHOCTH, HACTOHYNBOCTH, ULNLYCTPEMNEHHOCTH, YMEHUA NPEOAONEBATL TPYAHOCTH;

¢ P33BMTHE CAMOCTORTRNBHOCTU CYMUALHNH, HE3ABMCUMOCTH M HECTAHAAPTHOCTH MbILUNEHUS;

¢ OCBOEHWE COUMANLHLIX HOPM, NPABW/ NOBEACHUA, PONEH U GOPM COUMANBHON KU3HK B rpynnax m
coobuiecrsax;

* QOPMUPOBAHME KOMMYHUKATUBHON KOMMETEHTHOCTH B obwernn 1 COTpyAHMYECTBE C ApYrMA
obyuarowmmuca.

Meranpegmerrbie pesynsrarsi:
PerynatueHbie yHHBepCanbHeie yuebHbie aeicTena:

® YMEHWE NPUHKMATL U COXPaHATL ywebHyIo 3aga4y;

* YMEHUE NNAHNPOBATL NOCNEAOBATENLHOCTD WAT0B ANTOPUTMA ANA AOCTHKEHHA LeNK;

* yMeHue CTasuTb uenb (cosganmne Teopueckoii paborbi), NA3HHUPOBATL AOCTHIHEHME ITOM LEH;

® YMEHHE OCYLLeCTB/IATL UTOTOBLIA W NOLWAroBbIN KOHTPOAL MO Pe3yNbLTaTY;

* CNOCOBHOCTL 3AEKBATHO BOCMPUHHUMATE OUEHKY HACTIBHMKA M Apyrux obyvamoumxca;

* YMEHUe pas3nu4ats cnocob u pesynsrar aencraus;

® YMEHME BHOCWTL KOPPEKTMBLI B ARICTBMA B CNYMAe PACXOMAEHMA PE3YNLTATA PElIEHWA 33434 Ha
OCHOBE €€ OUEHKMU U YYETa XapaKTePa CACNAHHbIX OLWNBOK;

¢ YMEHHE B COTPYAHWYECTBE CTaBUTL HOBbIE yuebHble 3aaaun;

¢ CNOCOBHOCTL NPOABNATL NO3HABATE I bHYIO MHHLMKATHBY B yueDHOM COTpyaHnyecTse;

* YMEHue 0C8anBaTh CNOCObb pewenus NPo6AEM TBOPHECKOrO XapaKTePa B MHU3HEHHbBIX CUTYBUMAX;

* YMEHUE OUEHWMBATL NONYHAIOLUMIACA TBOPHECKHIA NPOAYKT # COOTHOCHTB €10 € MIHAYANBHBIM 3aMbICAOM,
BINO/HATL NO HEOHXOANMOCTY KoppeKuMKM NMBO NPoaYKTa, AMBO 3amMbICa.

lNo3HasatenbHble yHHBepCanbHbie yuebHpie AEACTBHA:

® YMEHWE OCYyWECTBAATL NOMCK MHPOPMALMM B MHAMBMAYANBHBIX WUHBOPMALMOHHLIX apxusax
obyvawerocs, WHPOPMIUMOHHON cpeae  06pasoBatensHOrO  yupemaenns, deaepansHbix
XPaHNAMWax HHPOPMALMOHHLIX 0BpasoBaTeNbHBIX PECYPCOSs;

® YMEHUE UCNONBb30BATL CPEACTBA MHPOPMALMOHHBIX ¥ KOMMYHUKAUMOHHbBIX TEXHONOMMIA ANA pewenns
KOMMYHUKITUBHBIX, NO3HABATENLHDIX M TBOPYECKMX 33A3Y;

* YMEHKE OPHEHTUPOBATLCA B pasnoobpasun cnocobos pewenus 3agay:

® YMEHME OCYWECTBAATE aHA/M3 OOBEKTOB C BLIAGNEHMEM CYWECTBEHHBLIX M HECYWECTBEHHbIX
NPHU3HAKOB;

* YMEHWE NPOBOAUTE CPABHEHME, KNBCCHOMKALMIO NO 334aHHBIM KPUTEPHAM;

* YMEHUE CTDOWTE NOMMUECKHE PACCYMACHNA B POPME CBA3M NPOCTLIX CyaeHui 06 obbexTe;

* YMEHHE yCTaHaBMBATL AHANOTHM, NPUMHMHHO-CNEACTBEHHbIE CBA3M;

* YMEHHE MOAENNPOBATDL, NPe0BPa3oBLIBaTL OGBEKT U3 YYBCTBEHHOM HOPMBI B MOaEND, rAL BblaSNeHbl
CYWECTBeHHbIE  X3apaKkTepucTMku  00beKTa  (NPOCTPAHCTBEHHO-TPADMHECKAA WMAM  IHAKOBO-
CUMBOIMYECKaA);
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KOMMYHWUKATHBHLIE YHUBEDCANbHBIE yyebHble ABHCTBIUA;

* YMEHWE APTYMEHTHPOBaTb CBOKO TOMKY 3PEHWA Ha BbIBOp OCHOBAHMA WU KDUTEDWEB NP BbIAENEHWM
NPU3HAKOB, CPABHEHUM M KNaccnduKaumum 0b6bexkTos;

* yMEeHWE BHICAYWMBATL cobeceaHnKa 1 BECTH AWanor,;

* CNOCOBHOCTL NPH3HABATL BOSMOMKHOCTL CYLLECTBOBAHUA PA3NUUHbIX TONEK 3PEHNA W NPABa Kamaoro
MMETH CBOI;

* yMEHHE NAaHUPOBaTh y4ebHOe COTPYAHMUECTBO C HACTABHMKOM W APYTMMK obyualowmmnca:
onpeaenaTs uenu, GyHKUMM yHacTHUKOB, CNOCoBbl B3aMMOAEHCTBIA;

* YMEHME OCYWECTB/IATL NOCTAHOBHY BONPOCOB: MHMLMATMBHOE COTPYAHWUECTEO B NMOWCKE W cbope
nHdopmaunu;

* yMEHME pa3pewatb KOHPAMKTLI: BbLIRBNEHME, WACHTUPUKALMA npobnemsl, NOMCK M  OUEHK3
ANLTEPHATHBHMBIX CNOCOBOR Pa3pelueHna KOHGANKTS, NPHHATHE PELIEHWA W ero Peann3auns;

* yMeHWe C AOCTAaTOMHON NONHOTON W TOHHOCTHHO BLIPAMATL CBOM MbICAK B COOTBETCTBMM C 3334amMK 1
YCNOBUAMM KOMMYHAKALMM,;

* BAaAEHUE MOHONOTUHECKOH U AMANOrMYecKon hopmamu peyn.

MNpegmerubie pesynbTarthl
B peaynbrare 0CBOEHMA NPOrPaMmbl 0BYHaIOWMECA A0MKHBI 3HATL!

® OCHOBHBIE aNTOPHTMHYECKNE KOHCTPYKLMM,

* NPUHUMNLI NOCTPOEeHUs Bnok-cxem;

* NPUHLMABLE CTPYKTYPHOTO MPOrPaMMMPOBaHMA Ha asbike Python, ® uyTo Takoe BMNA w wnx
npeaHasHaveHne.
yMeTh!

* COCTaBAATL 3NTOPHTMBI AN8 PEWEHNA NPUKNSAHBIX 334aY;

* PEaNN30BLIBATL ANTOPUTMBI HA KOMNBIOTEPE B BUAE NPOrPamMm, HANUCaHHbLIX Ha A3bike Python;

e npumeHats bubnauortexy Tkinter;

* OTNAKUBATH U TECTMPOBATE NPOTPAMMBbI, HANWCAHHBIE HA A3bike Python;

* HacTpaweart BIJIA;

* NPeACTaBNATL CBOM NPOEKT.
BNAAETD!

* OCHOBMOW TEPMUHONOTHEN B 06NACTH ANTOPHTMU3ALMK K NPOTPAMMHPOBAHUA;

® OCHOBHBIMM HaBbIKAMKM NPOTPaMMMPOBAHMA Ha A3bike Python; ® 3HaAHMAMW NO YCTPOWCTBY W
NPUMEHEHNIO BECNMNOTHUKOB,

®opMbi NOABEAEHNA UTOTOB PEANU3ALNKM AONONHUTENBHON NPOTPaMMbI
MNoABEAGHUE WTOTOB PEANM3YyeTCA B PaMKax CAEAYIOWMX MEPONPUATHA: TeCTMpPOoBaHue no
NPOTrPaMMMPOBaHUI0 Ha A3bike Python, 3awura pesynbTaTtoB BbLINOAHEHWA Kelica N¢ 4, rpynnosbie
COPEeBHOBaHKA,

DOpMbl AEMOHCTPAUMK PE3YNLTATOB 0By4eHuA
NpeacrasneHue pesynbTaTos 06pa3oBaTencHOW AEATENbHOCTM nporaer B dopme nyDAMYHON
NPE3IeHTAUNM peLueHHM KeHCOB KOMaHA3MH W NOCNeAYIOWMX OTBETOB BLICTYNIIOWMNX HA BONPOCHI
HACTaBHMKa W ADYTHX KOMAHA,

Dopmbl AMArHOCTHKM pesynbratos obyyenua Beceaa, TECTUPOBaHKUE, ONPOC.



Hassauwe pasgena,
TeMbl

Konuyecrso yacos

Bcero

Teopua

MpaxrTuka

Popmbi
arrecraumm/ KoHTpONA

Beegexne B
obpazosarensuyio
nNPorpammy, TexHuka
6esonacHocTv

TectupoBanme

OcHosbl Aa3bika Python,
Mpumepsl Ha aA3bIKE
Python ¢ pasbopom
KOMCTPYKUMIA:  UMKABI,
YCNOBMA, BETBAEHMA,
MaccuBbl, TUNbI A3HHBIX

TectupoBanue

Keiic 1. «Yrapai uncno»

AeMOoHCTPauMA pelueHnid Kenca

3.1

Beepenne &
MCKYCCTBEHHbIW
uHTENNeKT, Tpumeps!
Ha Asbike Python ¢
HCKYCCTBEHHbIM
MHTENNEKTOM no
YraAbiBanuio  yucen,
METOA  AMXOTOMMM.
Ynpasnenune
MCKYCCTBEHHbIM
MHTENNEKTOM

%2

MoaroToBka
nyGanunomy
BhICTYNNEHHIO ANA
33UMTHI PE3YALTATOR.
AemoHcTpauma oTuérta B
rpynne u 3awmra
pesynsTatos paborw

Keiic 2. «Cnacm ocrpos»

10

OemMoHCTPpauua peweHmnin Kenca

41

Pabora Ha ssbike Python
€O CNOBapAMM U
CAUCKMM,
MHOMECTBeHHOE
NPUCBaUBaHME,




A0O3BNEHUE INNEMEHTOB
B CNMCOK M MX yaanesune

4.2

Mnawmposanue
AM33RHA M MEeXaHUKH
Hrpbl. Cospnanme
FM3ABHOTO MEHI0 MIpbl,
NOACYETA OUKOB

43

Buzyanusauma
nporpammsi 8 enae 6aok-
Cxembl

4.4

TecrwpoBauune
HaNUCaHHOW NPOrpaMmsi
" AopaboTa.
Noagroroeka K
nybauuHomy
BLICTYNAEHHIO ans
33WNTI pesynsraros.
LemoHcTpauma
pe3ynbTaToB paboTsl

Keiic 3. «Kanbkynarop»

10

AemoHcTpaumn pelwenuit keica

L §

Mocranoska npobnemsl,
reHepaums nyren
peweHun

5.2

Cosnanue npocrestwero
KanbKyNsTOpa C
NOMOuLLI0 Bubnnorexu
Tkinter

5.3

Tectwposauune
HANUCaHHOW NpOrpammel
u popabotka

5.4

MoaroToeka
nybauaHoMy
BLICTYNNEHUIO ANA
33WMTHI pe3yNLTaTos.
AemoHcTpaums
pesynsraTos pabore

Keiic 4.

35

11

24

AemoncTpaumn pewennii keiica




Mporpammmposanue
ABTOHOMHbIX

KBaapoKoNTepos

6.1

Texuuka 6eszonacHocTu
npw NONETax.
Mposeaenue nonéros 8

PYMHOM pexume

6.2

MNporpammuposarue
B3NéTa v NOCAAKK
6ecnuaoTHoro
NETATeNLHOTO annapara

6.3

BoinonHenue KomaHa
«pa3sopors,
KU3IMEHEHME BBICOTBIN,
CUIMEHEHWUE NO3NLMKMD

6.4

Boinonuexue rpynnosoro
NONETa BPYYHYIO

6.5

BoinonHenue
NO3UUMOHMPOBAHMA NO
MeTKam

6.6

MNporpammuposanue
TPYNNOBOro Nonéra

6.7

Mporpammuposanue
POEBOro B3aMMOALHCTBHA

Uroro:
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