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MynununanbHOe OF0KETHOE 00111e00pa3oBaTebHOS
YUpeKICHUE
cpenHsisi oomeo0pa3oBaTebHas mkora No 5

MYHULIMNAT

Paccmotpeno bLHOE VYTBep)kaeHO
PyxoBonutens Lientpa «Touka poctay BIOIDKETHOE Hupexrop MBOY COILI Ne 5
Epmosa H.B. ggﬂ%ﬁiﬁg?é Ipuxa3z Ne 235 or 31.08.2022
YYPEXOEHW IToxmuce
gé;uiEEgE;‘?s T..KapsBkuHa
OBATEJIbHAS Ileuars

LIKONA Ne5

TOUKA \\ POCTA

LienTp o6pa3soBanus uudposoro
W rymaHvuTapHoro npodunen

PABOYAS ITPOI'PAMMA
BHEYPOYHOMH JESATEJBbHOCTHU

«OcCHOBBI ITporpaMMHpOBaHus Ha a3bike Python Ha npumepe
IIPOrpaMMHPOBaHUs OECIMIIOTHOTO JIETATEILHOTO allapara

VYuurens: EpmioBa Hatanesa BacunbeBHa

KomnuectBo yacoB: 68 yacos

- [Iporpamma cocTaBieHa Ha OCHOBE  00IIE00pa30BaTENbLHON
oOIIepa3BUBAIOIIEH  MPOTPaMMbl  TEXHHYECKOW  HAIMPaBICHHOCTH
«OcHOBBI TporpamMMupoBaHust Ha s3blke Python Ha npumepe
MIPOTPaMMHUPOBaHUS OECITMIIOTHOTO JIETATEILHOTO aIapaTta, ABTOPHI:
benoycoa A.C., EpmoB C.A., COOpHUK METOAMYECKHX MaTepHalOB,
OI'AY «Dona HOBBIX GopM pa3BuTHUsl 00pazoBaHus», Mocksa, 2020 r.
(pa3paboTraHa s MHTErpalu B oOpazoBaTeibHble TporpaMmel OV ¢
otkpeITeiMU [{O «Touka poctay);

2022

r. benas Kanutpa
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HHosicHuTeIbHAA 3aNIMCKA

AKTyaJIbHOCTh: B  HACTOSIIEE BpeMs  MPOLECC
uHpOpMaTH3allMd  TPOSBIAETCI  BO  Bcex  cdepax
YeJI0BEUECKOU JIesITeIbHOCTHU. VCIoap30BaHNE COBPEMEHHBIX
UH(POPMALIMOHHBIX TEXHOJOTHH SBIAETCS HEOOXOIMMBIM
YCIIOBHEM YCIICIIHOIO Pa3BUTUS KaK OTIEIBbHBIX OTpPACIIEH,
Tak W rocygapctBa B ueiaoM. CoznaHue, BHEIpEHUE,
JKCIUTyaTalus, a TaKKe COBEPILIEHCTBOBAHUE
MH(DOPMAITMOHHBIX TEXHOJOTHH HEMBICIUMO 0€3 yd4acTHs
KBATM(UIIUPOBAHHBIX M YB- JICUEHHBIX CIICIIMAIIMCTOB, B
CBA3U C TUM BHEJIPEHUE Kypca «OCHOBBI
mporpaMmMupoBaHusi Ha s3bike  Python Ha mnpumepe
MIPOrpaMMUPOBaHUS OECIUIIOTHOTO JIETATEILHOTO armapaTa
B y4€OHBIN IPOIECC AKTYaAJIbHO.
[Iporpamma yueOHOrO Kypca «OCHOBBI IPOTrpaMMUPOBAHUS
Ha s3bike Python Ha nmnpumepe mporpammupoBaHUs
OeCHWIOTHOrO JIETATENIbHOIO alapaTa) HamnpaBlieHa Ha
MOJTOTOBKY  TBOPYECKOM, TEXHUYECKHU rPaMOTHOM,
FapMOHUYHO  Pa3BUTOM  JIMYHOCTH, 00Na-  Jaroiei
JIOTUYECKUM MBILIUIEHHEM, CIIOCOOHOW aHaJu3upoBaTh U
pemiaTth 3a7a4yd B KOMaHJ€ B 00JacTM MH(MOPMALMOHHBIX U
a’po- TEXHOJIOTMM, pellaTh CUTYalHMOHHBbIE KEHCOBBIE
3a/1aHusl, OCHOBAH HbIE HA TPYIIOBBIX MPOCKTAX.
3aHATHS IO TAHHOMY KYpPCy PacCUHMTaHbl Ha OOIIEHAYYHYIO
MOATOTOBKY OOYy4YaloIMXCs, PAa3BUTHE WX MBIIUICHHUS,
JIOTHKH, MaTeMaTHYECKUX CITOCOOHOCTEM,
HCCJIEI0BATENBCKUX HAaBBIKOB.
VYyeounii kypc «OCHOBBI MPOrpaMMHUPOBAHUSI Ha S3BIKE
Python ©Ha mnpumepe mnporpaMMupoBaHusi O€CIHIOTHOTO
JIETAaTEJIbHOrO anmapaTa» HalpaBJeH Ha HM3y4YEHUE OCHOB
nporpaMmupoBanus Ha si3bike Python m mporpammupoBanue
ABTOHOMHBIX KBaJpPOKOIITEPOB.

Ipoepammuposanue na Python 10



B pamkax kypca «OCHOBBI NpOrpaMMHpPOBAaHUS Ha S3bIKE
Python Ha mnpumepe mnporpaMMupoBaHusi O€CIHIOTHOTO
JIETATEIBHOIO anmapara» oOy4aromuecs CMOT'YT
MO3HAKOMHUTHCS ¢  (UBHYECKUMH, TEXHUYCCKUMH U
MaTeMaTUYEeCKUMHU MOHATHAMU. [IproOpeTéHHBIE 3HAHUSA
OyIyT MPUMEHUMBI B TBOPUECKHUX MMPOCKTAX.

VYueOunbiii kypc «OCHOBBI MPOrPaMMUPOBAHUS Ha SI3BIKE
Python na mnpumepe mnporpaMmMupoBaHus OECHUIOTHOTO
JIETaTeIbHOTO anrapara» IIPEICTABIISAET coboi
CaMOCTOSITENIbHBIN MOAYJb U COJEPKUT HEOOXOIUMBIE TEMBI
U3 Kypca uHOOpPMATUKU U (DUBUKH.

Lenp mporpammel: ocBoenue Hard- um Soft-kommnereHimii
oOyJaromuMucs B 00JacTH  NPOrpaMMHPOBAaHUS |
a’pOTEXHOJIOTUI Yepe3 UCIIOJIb30BAHUE KEHC-TEXHOJIOT .
3agauu:

OO6yuaromniue:

M3Y4YUTh 0a30BbIC MOHATHA: AITOPUTM, OJIOK-CXEMa, epeMeH
Hasl, [IUKJI, YCJIOBUSI, BEIYUCTUMAs (PYHKIIUS;

cOpMHpPOBATh HABBIKM BBIIIOJIHEHHUSI TEXHOJIOTMYECKOU
LEMOYKM  pa3pabdOTKUM  OPOrpaMM  CPEICTBaMHM  SI3bIKa
nporpammupoBanus Python;

M3YYUTh OCHOBHBIE KOHCTPYKILIHH S3bIKa TPOrPaMMHUPOBAHUS
Python, mo3Bonstomue paboTarh ¢ MPOCTHIMA U COCTABHBIMU
TUMAMU  JIaHHBIX (CTPOKAMH, CIHCKaMH, KOPTEKaMH,
CJIOBapsiMU, MHOYKECTBaMHU );

HAay4YuThb TMPUMEHSATH HABBIKM MPOrpaMMHUpPOBAHMUS  Ha
KOHKpET- HOW yueOHOW cuTyanuu (IpOrpaMMUPOBAHUE
OECHWIOTHBIX Jie- TaTelIbHbIX anmnaparoB Ha YYEOHYIO
3a/1a4y);

Pa3BUTh HABBIK MWJIOTUPOBAHUSI OECHUIOTHBIX JIETATEIbHBIX
anmaparoB (BITJIA) Ha npakTuke;

NPUBUTH HABBIKU MMPOEKTHOM IEATETLHOCTH.
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Pa3zBuBarwimue:

-CII0COOCTBOBATH PACIIMPEHUIO CJIOBAPHOIO 3araca;

-CII0COOCTBOBATH Pa3BUTHIO MaMSATH, BHUMAaHWS,

TEXHUUYECKOTO MBIIUICHHUS, U300pETaTeIbHOCTH;

-CIIOCOOCTBOBATH PA3BUTHIO AITOPUTMUYECKOTO MBITIUICHUS,

-CII0COOCTBOBATh (POPMUPOBAHHUIO MHTEPECA K TEXHUUCCKUM

3HAHUSM;

-CIIOCOOCTBOBAaTh ()OPMUPOBAHUIO YMEHHUS MPAKTUYECKOTO

MPUMEHEHUS MTOJTYYSHHBIX 3HAHUI;

-cpopMUpOBaTh yMeHUE (POPMYJIUPOBATH, APTYMEHTHPOBATH

Y OTCTauBaTh CBOE MHEHHUE;

-c)opMUPOBATh YMEHUE BBICTYIATh MyOJUYHO C JOKJIAJAaMH,

MPE3eHTALUAMH U T. 11

BocnurarenabHbie:

-BOCTIMTHIBATh aKKypPAaTHOCTh M JUCITUTUTHHUPOBAHHOCTD TIPU

BBITIOJIHEHUH PaOOTHI;

-CII0OCOOCTBOBATH bopMUPOBAHUIO MOJIOKUTEIIBHOU

MOTHUBAIIUU K TPYIOBOH ACATEIHHOCTH;

-ClIOCOOCTBOBATh (POPMHUPOBAHUIO OMBITA COBMECTHOTO U

WHIUBUTyJIbBHOTO TBOPYECTBA NIPH BBHITOJTHECHUH KOMaHIHBIX

3aJIaHUi;

-BOCIIMTHIBATH TPYIOJIIOOME, YBOKEHUE K TPYY;

-(opMHpOBATH YYBCTBO KOJIJICKTUBU3MA U B3aMOIIOMOIIIH;

-BOCTIMTHIBATh YYBCTBO MATPUOTH3MA, TPAXIAHCTBEHHOCTH,

TOPJOCTHU 3a IOCTHKCHHSI OTEUECTBEHHON HAYKU U TEXHUKH.
IIporuo3upyempbie pe3yabTaThl H CNIOCOOBLI UX MPOBEPKH

JInuHOCTHBIE Pe3yJIbTAThI:

-KPUTHYECKOE OTHOIIICHUE K nHbOopMaIuu 1

N30UpaTETHbHOCTD €€ BOCIIPUATHS;

-OCMBICJICHH€ MOTHMBOB CBOWX JIEWCTBUI MpU BBINOJHEHUU

3aJaHuM;
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-pa3BuTHE JI0O003HATEIBHOCTH, COOOPA3UTENBHOCTH IPH

BBITIOJIHEHUH Pa3HOOOpa3HBIX 3aJaHuil MPOOJIEMHOTO |

ABPUCTUYECKOTO XapaKTepa;

-pa3BUTHE BHUMATEJIBHOCTH, HACTOWYUBOCTH,

HEJICYCTPEMIEHHOCTH, YMEHHS MPE0I0JIEBATh TPYAHOCTH;

-pa3BUTHE CAMOCTOSTEIBLHOCTHU CYKJICHUH, HE3aBUCUMOCTHU U

HE CTaHJIAPTHOCTH MBIILICHUS;

-OCBOCHHE COLMAJIBHBIX HOPM, MPABHII MOBEACHUS, POJICH U

($bopM collMambHON XKHU3HU B TPYIIAX U COOOIIECTBAX;

-popMHUpoBaHNE KOMMYHMKAaTUBHOW KOMIIETEHTHOCTH B

OOLIEHUH U COTPYJHUYECTBE C APYTUMHU O0yUaAIOLIUMUCS.
MertanpeameTHbie pe3yJbTaThl:

Pecynamuenvie ynueepcanvhule yuedHbvle 0eiicmeusi:

-yMEHHE NPUHUMATh U COXPaHATh Y4eOHYIO 3aa4y;

-yMEHHE  TUIAHUPOBaTh  MOCIEJAOBATEIBHOCTh  IIaroB

aJITOPUTMA JIJIS1 TOCTHIKEHUS 1EIH;

-yMEHUE CTaBUTh LEib (CO3JAaHHE TBOPYECKOM pabOThI),

TUTAHUPOBATh TOCTHIKEHHUE STOU 1L1eJIH;

-yMEHHE OCYIIECTBISITh UTOTOBBIM M MOMIATOBBI KOHTPOIH

10 Pe3yJIbTaTy;

-CIIOCOOHOCTD aJIEKBAaTHO BOCTIPUHUMATH OLIEHKY HACTaBHUKA

U JAPYTUX 00y4aronuxcs;

-yMEHHE pa3iudaTh Cocod U pe3yabTaT IeHCTBUS;

-yMEHHE BHOCUTh KOPPEKTUBBI B JEWUCTBUSA B Ciyd4ae

pacxXoXKJIeHUsl pe3ylibTaTa pEIIeHHs 3aJaud Ha OCHOBE €&

OLICHKH U yuéTa XapakTepa CAeaHHbIX OUINOO0K;

-yMEHHE B COTPYAHUYECTBE CTABUTh HOBBIE yUueOHbBIC 3a1aUH;

CTIOCOOHOCTh TPOSBIIATH ITO3HABATEIHHYIO WHUIIMATHBY B

y4eOHOM COTPYIHHUYECTBE;

-yMEHHE  OCBaMBaTh  CHOCOOBI  pemieHust  mpodiem

TBOPYECKOT'O XapaKkTepa B )KU3HEHHBIX CUTYaIHsIX;

Ipoepammuposanue na Python 13



-yMEHHE OIEHUBATH MOTYYAIOIIUICS TBOPUYECKUN MPOAYKT H
COOTHOCHUTH €Tr0 C M3HAYAJIBbHBIM 3aMBICIIOM, BBITIOJNHSATE TI0
HEO0OXOMMOCTH KOPPEKLIUHU JTUOO0 MPOIYKTa, TMOO0 3aMbICTa.
Ilo3nasamenvHhole yHugepcaibHvle yueoHbvle OCUCmEus:
-yMEHHE  OCYIIECTBJISATH  IMOUCK  WHPOpMAUUd B
WHIMBUTYTBHBIX UH(POPMAITMOHHBIX apxXuBax
oOy4arorerocs, ”HGOPMAIMMOHHOH cpeie 00pa30BaTEIIHBHOTO
yapexIeHus, GeaepaabHbIX XpaHWININAX HHHOPMAITMOHHBIX
00pa30oBaTENLHBIX PECYPCOB;

-yMEHHE HCIIOJIb30BaTh CpeICcTBa WH(POPMAIMOHHBIX U
KOMMYHHKAITHOHHBIX TEXHOJIOTHA TUTST pelIeHus
KOMMYHHKATHUBHBIX, I03HABATEIHHBIX U TBOPUYECKUX 3a/1aY;
YyMEHUE OpPHUEHTHPOBATHCA B pa3HOOOpasuu CrocoOoB
peIIeHus 3a1a9;

-yMEHHE OCYIIECTBIATh aHAIW3 OOBEKTOB C BBIACICHUEM
CYIICCTBEHHBIX M HECYIIECTBEHHBIX TPHU3HAKOB,

-yMEHHE TMPOBOAWTH CpPaBHEHHE, KJIACCU(PUKAIUIO TIO
3aJJaHHBIM KPUTEPHUSIM;

-yMEHHE CTPOUTH JIOTUUECKUE PacCy ACHUSA B (opMe CBSI3U
MPOCTBIX CYXACHUIN 00 00BEKTE;

-yMEHHE YCTaHaBJIUBATh aHAJIOTHH, PUYHUHHO-
CJICJICTBEHHBIC CBSI3H,

-yMEHHE MOJEIUPOBaTh, MPEOOPa30BLIBATH OOBEKT U3
qyBCTBEHHOH  (QOpMBI B  MOJEIb, TIJE  BBIJCIICHEI

CYILIECTBEHHbIE XapaKTepUCTUKU o0OBeKTa
(mpocTpaHcTBEeHHO-TpaduIecKast Wi 3HaKOBO-
CUMBOJIMYECKAsA);

-yMEHHUE CUHTE3UPOBaTh, COCTABJIATH IICJIOC M3 YacTel, B TOM
YHCIE CaMOCTOSITEJIbHO JIOCTPAWBaTh C  BOCIOJHCHHEM
HETOCTAIOIINX KOMIIOHEHTOB.

Kommynuxamuensle ynueepcanvhule yueonvie 0eiicmeus:
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-yMEHUE apryMEHTUPOBaTh CBOIO TOYKY 3pEHHUSI Ha BBIOOD
OCHOBAaHUW UM KPUTEPUEB TPH BBIACICHUHA NPU3HAKOB,
CpPaBHEHUU U KJacCU(PUKAIIMN 0OBEKTOB;

-YMEHHE BBICIYIIMBATH COOECEHUKA U BECTU AUAJIOT;
CIOCOOHOCTh MPU3HABATh BO3MOYKHOCTh CYLIECTBOBAaHHUS pa3
JUYHBIX TOYEK 3PEHHSI U IPaBa KaXXJ10I0 UMEThH CBOIO;
-yMEHHE IUIAHUPOBaTh  y4e€OHOE  COTPYJAHHMYECTBO C
HAaCTaBHUKOM M JIPYTUMH O0YYaIOIUMUCA: ONPEAEIIATH LIEIH,
(GYHKIMM YYaCTHUKOB, CIOCOOBI B3aUMOICHCTBUS;

-yMEHHE OCYLIECTBJISAThH IIOCTAaHOBKY BOIIPOCOB:
MHUIMATUBHOE COTPYAHUYECTBO B IOUCKE U cOope
uHdopmanuu;

-YyMEHUE paspeniarhb KOH(MITUKTBHI: BBISIBJIICHUE,
uaeHTUUKAIIS poOJIEMBI, MIOUCK U OLICHKA
aNbTEPHATUBHBIX  CIIOCOOOB  pa3pelleHHs]  KOH(IIMKTAa,
MPUHSTUE PELICHUS U €r0 peann3alus;

-YyMEHHUE C AOCTATOYHOM MOJHOTOW U TOYHOCTHIO BBIPAXKATh
CBOM MBICIIM B COOTBETCTBUU C 3aJayaMH U YCIOBHSIMH
KOMMYHUKAIINH;

-BJIaJICHHE MOHOJIOTMYECKOW W AHaloruyecko Qopmamu
peun.

Ilpeomemmnuwie pe3yrovmamot

B pesynbpTaTe ocBOEHHS MpOorpaMMbl 00yUYaOIIUECs TOJKHBI
3Hamp:

-OCHOBHbBIE AJITOPUTMUYECKHE KOHCTPYKIIUH;

-TIPUHIIUATIB TOCTPOCHUS OJIOK-CXEM;

-IIPUHIUIIBI  CTPYKTYPHOTO MPOrPaMMHUPOBAHUSI Ha SI3bIKE
Python;

-uto Takoe BIIJIA u ux npegHasHaueHHE.

ymembu:

-COCTABJIATh aJITOPUTMBI JJIsl PEILICHUS TPUKIIAIHBIX 3a/]1a4;
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-peanu30BbIBaTh AJITOPUTMBI HA KOMIIBIOTEPE B BHJE
IporpaMM, HalMCaHHBIX Ha si3bike Python;

-npuMeHsaTh Oubmoteky Tkinter;

-OTJIAKUBAaTh U TECTHPOBATh MPOTPaAMMBbl, HANMCaHHBIC Ha
s3pIke Python;

-HacTpauBath BIIJIA;

-TIPEICTABIISATH CBOM MPOEKT. BIAACTh:

-OCHOBHOM TEPMHUHOJIOTHEH B OOJACTH aNrOpUTMU3AIMHA U

MIpOrpaMMHPOBaHUS;
-OCHOBHBIMH HABBIKAMH IIPOIrpaMMHUPOBAHHA Ha A3BIKC
Python;

-3HaHHUAMH I10 YCTpOﬁCTBy " IIPUMCHCHHIO OCCIUIIOTHUKOB.
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[ IporpammupoBa
6.7 [HHEe poeBOTO 6 1 5
B3aMMOJICHCTBUS
Htoro: 68 22 |46
Cooepircanue yuedOHo-memamuueckozo niana
No [Tembl 3aHATHI ConepxkaHue 3aHITUN
1. [BBoxHOE€ 3aHsATHE. Teopus: BBeJEHUE B
BBeneHue B mpeaMer, 00pa30BaTEIbHYIO
TexHuka 6ezonacHocTH (1[mporpammy. O3HaKOMIIEHUE
q) 00y4Jaronmxcs ¢
POrpaMMOi, TPUEMAMH U
dbopmamu paGoOTHI.
BBOJIHBIN HHCTPYKTaX 110
Th.
2. |OcuoBsl s3bika Python.  [Teopust: ucropus si3pika

[ IprMmepbl Ha A3BIKE
Python ¢ paz6opom
KOHCTPYKIUH: UKJIBI,
YCIIOBHSI, BETBJICHUS,
MaCCHBBI, TUIIbI JAHHBIX

(49)

Python, cepa npumenenus
SI3bIKA, PA3JIMUME B BEPCHUSX,
0COOEHHOCTH CUHTAKCHCA.
OOBsBIICHUE U
MCITOJIb30BAHUE
nepeMeHHbIX B Python.
lcnonbp30BaHue CTPOK,
MAaCCUBOB, KOPTEKEN U
cioBapeii B Python.
Mcnonp30BaHne yCa0BUN,
[IUKJIOB Y BETBJICHUI B
Python.

[IpakTuka: 3amyck
WHTEPIIPETATOPA.
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Paznmuuns uaTepnperaTopa
u Komnwisitopa. Hancanue
[IPOCTEUIIINX
IEMOHCTPALIHOHHBIX
nporpamMm. MuHu-
IpOrpaMMbl BHYTpHU
porpaMmMsl. BeipaxkeHus B
BbI30BaX pyHKIMM. MimMeHa
[IEPEMEHHBIX.
YnpaxxHeHus mo
HAIHCAHUIO IPOIPAMM C
MCIIOJIb30BaHUEM
[IEPEMEHHBIX, YCIIOBUM U
HUKII0B. ['eHepanus
CJIy4alHBIX YUCEIL.

[ pynnupoBKa LHHUKIIOB B
6s10ku. Onepanuu

UHTEIUIEKT. [Iprumepsl Ha
s3pike Python ¢
ICKYCCTBEHHBIM
MHTEJIJIEKTOM I10
YraJbIBaHUIO YHCEl,
METOJ JUXOTOMHUH.
YpasieHue
VICKYCCTBEHHBIM
WHTEJJIEKTOM (6 1)

CpaBHCHUSI.

3 |[Keiic «Yramaii unciao»

3.1|BBenenue B Teopus: anropuTmMbl NOUCKa
MICKYCCTBEHHBIN 4yKclia B MaccuBe. BapuaHTsl

copTUpOBOK. Ilonck
nmuxoromuen. Pabota ¢
epeMeHHBIMH, paboTa ¢
bYHKIASIMH.

[IpakTHka: ynpaxHeHHs 110
MOMCKY YHCEIl B MACCHUBE.
YnpaxHEeHHS Ha
COPTUPOBKY YHCEJI.
AJITOPUTMBI IOUCKA YUCIIA.
ccrnenoBanue CKOpoOCTH
pabOThI AJITOPUTMOB.
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3.2 |[[ToaroToBKa K
MyOJIMYHOMY
BBICTYIIJICHUIO JIJIS
3AIUTHI pEe3yJIbTATOB.
JlemoHCTpanus oT4éTa B
rpyIIe u 3aiura
pe3yJbTaToB padOTHI (2

4)

Teopus: coznanue ynoOHOM
Y ITIOHATHOU ITPE3EHTALUN.
[IpakThka: MOATOTOBKA
MPE3CHTAINN IS 3alUTHI.
[loaroroBka peun s
3aIUTHI.

4 [Keiic «Cniacu ocTpoB»

4.1 PaboTa Ha s13p1ke Python
CO CIIOBapsiMU U
CITUCKAMH,
MHO>KECTBEHHOE
MprCBauBaHUE,
o0OaBlieHHE PJIEMEHTOB B
CITMCOK U UX yaayienue (4

4)

Teopusi: 3HAKOMCTBO €
KECOM, IIPEJICTABIICHNE
[OCTaBJICHHON MIPOOJIEMBI.
JlocTyn K 371€MEHTaM 10
uHaekcaMm. [lonyyenue
CJIOBA U3 CJIOBApSL.
OToOpaxkeHue urpoBOTO
1oyt urpoka. [lonmyuenue
PEANIOJIOKEHUN UTPOKA.
[IpoBepka 1OMyCTUMOCTH
PEANIOJIOKEHUN UTPOKA.
[IpakTHka: MO3roBOM
mTypM. AHaJIU3 IPOOIEMBI,
reHepaiuys U 00CyXaeHue
METOJIOB €€ PEIICHUS.
Co3pganue nmpoTtoTumna
nporpammbl. OTpaboTka
METOJIHK.
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4.2 [InanupoBanue qu3aiiHa
1 MEXaHUKH UTPBHI.
Co3naHue TIaBHOTO
MEHIO UTPbI, TOJICUETa

04YKOB (2 1)

Teopus: monsaTHe
«MEXaHUKa UTPbI»,
OrpaHUYeHUs, IPaBUIIA.
[IpakTuka: yrnpaxxHeHusl.
[IpoBepka Hanuuus OyKBHI B
CEKpPETHOM CJIOBE.
[IpoBepka — He mobeu
i urpok. O6paboTka
OIITMOOYHBIX
npeanonoxenuii. [Tposepka
— HE TIPOUTrpaJ JIM UTPOK.
3aBepllIeHUE WIN
nepesarpy3ka urphbl.
Co3/1aHue TJIIaBHOTO MEHIO
UTPbI, PEANN3alns NOICUETa
OYKOB.

4.3 [Buzyanuzanus
pPOrpaMMbl B BHJIE€ OJIOK-

cxemsl (2 v)

Teopus: IpPOEKTUPOBAHUE
MPOEKTa C MOMOIIIbIO OJIOK-
CXeM.

[IpakTuka: co3ganue 0J0K-
cxeM. BeTBienue B OJIOK-
CXeMax.

3aKkaHUYMBaEM WA
HAaYMHACM UTPY C HaJaja.
Cnenyromasi momnbITKa.
O6patHast CBSI3b C UTPOKOM.

4.4 [TectupoBanue
HANMCAHHOMN ITPOTPaMMBbI

1 nopabotka (1 )

[IpakTrka: TeCTUpOBaHUE
CO3JIaHHOM UTPBbI-
POrpamMMbI, TOpabOTKa U
paclMpeHne
BO3MOYKHOCTEM.
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4.5 [TonroToBka K [IpakTrka: NOArOTOBKA

MyOIUIHOMY [MPE3EHTALIMU U PEYU JJIs
BBICTYIUICHUIO JJIs1 3anuThl. [Ipe3eHTanus
3alUTHl PE3YJIbTaTOB. CO3/IaHHOM MPOTPaAMMBI.
JlemoHCcTpanus

pe3yabTaToB padoThI (1

4)
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Keric «Kanpkyisitop»

OdopmiieHre MPOeKTHON
unaen. PopmMupoBaHue
nporpaMmbl padot (1 )

Teopusi: 3HAKOMCTBO €
KECOM, MPEICTaBICHUE
MOCTABJICHHOU MPOOJIEMBI.
[IpakTrka: MO3roBOM
mTypM. AHaIHU3 IPOOIEMBI,
reHepaius 1 00CyxKaeHne
METOJOB €€ PELICHUS.

5.2

[Iporpamma it paboThI
KaJIbKYJIsTOpa (2 1)

[IpakTuka: HanMcaHue
pOrpamMmsl sl OyAyLIero
KaJIbKYJIATOPA.

5.3

Co31aHnEe BHEIIHETO
BUJa KaJbKyJsTOpa (2 1)

[IpakTuka: co3manue
BHEIIHETO BUJIA
KaJIbKYJIATOPA.

0.4

TecTtupoBanue
HalrCaHHOM IPOTrpaMMBbl
1 1opaboTka (2 )

[IpakTuka: TECTUPOBaHUE
CO3JTaHHOW MPOTPAMMBI,
opaboTKa U pacIIupEeHUe
BO3MO>KHOCTEM.

5.5

[ToaroroBka K
MyOTUYHOMY
BBICTYIUUICHUIO IS
3alUThI PE3YyJIbTATOB (2

1)

[IpakTHka: mOAroTOBKA
MMPE3CHTALMU U PEYU IS
3aIUTHI.

0.6

JlemoHCTpauus
PEe3yJIbTAaTOB Pa0OTHI

(19)

[IpakTHka: npe3eHTanus
CO3/IaHHOM MPOIPAMMBI.

Kelic «IIporpammupoBanne aBTOHOMHBIX

KBaJJPOKOIITEPOBY

Ipoepammuposanue na Python
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6.1 [Texunka Oe30mmacHOCTH
[IpU [10JIETAX.
[IpoBeneHre NOJIETOB B

PYYHOM pexume (2 9)

Teopusi: 3HAKOMCTBO €
KEMCOM, IPEICTABICHUE
[IOCTaBJICHHOW MTPOOJIEMBI,
paBuiia TEXHUKH
0e3onacHocTu. 3yuenue
KOHCTPYKLUU
KBaJPOKOIITEPOB.
[IpakTuka: moNETHI HA
KBaJPOKONTEPAX B PYYHOM
EXKUME.

6.2 [[IporpammupoBanue
B3JIETA U ITOCAJKHU
OECIUIIOTHOTO

JICTATCIIbHOI'O aIlllapaTta
(4 )

Teopusi: OCHOBBI
MIPOTPAMMHPOBAHHUS
KBaJIPOKOITEPOB HA SI3bIKE
Python. [TpakTuka:
TECTUPOBAHUE HAIMCAHHOTO
KOJa B PEKMMax B3JIETA U
MOCAJIKH.

6.3 |BeImoIHeHHE KOMAaH/T
«Pa3BOPOTY,
«HU3MEHEHHE BLICOTHIY,

«U3MEHEHUE MO3UIUn» (6

u)

Teopus: TeopeTHUECKHE
OCHOBBI BBITIOJIHEHUS
pa3BOpOTa, U3MEHEHUS
BBICOTHI U IO3ULIUY HA
KBaJpPOKONTEPaX.
[IpakTHka: TecTupoBaHue
[IPOrPaMMHOI0 KOJa B
peXMMax pa3BopoTa,
W3MEHEHHUS BBICOTBI U
TO3ULINH.

6.4 [BbinosiHEHHE TPYIIIIOBOTO

noyi€éTa Bpy4uHyto (2 )

[IpakTHKa: BBITIOJIHEHHUE
[PYIIIOBOIO MOJIETA HA
KBaJPOKOITEPE B PYYHOM
pEeXUME.
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6.5

BeimosHeHUEe
[MO3ULIHOHUPOBAHHUS 10
MeTKaM (8 u)

Teopusi: OCHOBBI
MO3UIMOHUPOBaHUs indoor
1 outdoor KBaIpOKOTITEPOB.
[IpakTuka: TeCTUpOBaHUE
pEeKMUMa TO3UITUOHUPOBAHUS
no ArUco - mapkepam.

6.6

[ IporpamMMupoBanue
rpyImoBoro noyéra (7 9)

Teopusi: OCHOBBI
IpYNIIOBOTO NOJETA
KBaJgpoOKonTepoB. M3yuenune
TUTIOB TPYIITIOBOTO
MOBEJICHHS] pOOOTOB.

6.7

[IporpammupoBanue
[POEBOTO B3aNMMOJICHCTBUSA
(6 9)

Teopusi: OCHOBBI
[IPOIPAMMHUPOBAHUS POS
KBaJPOKOIITEPOB.
[IpakTrka: BelrosHeHue
CPYNIIOBOTO IOJIETA B
ABTOMATUYECKOM PEKUME.

Ipoepammuposanue na Python

29




B Codeporcarue mem npozpammol
Keiic 1. «Yragai uucjio»

[Ipu pemreHun AaHHOTO Kekca oOydaroniygecss OCBaWBalOT
OCHOBBI TIporpaMMHpoOBaHus Ha si3bike Python mocpeacTtsom
CO3JIaHUSI UTPBI, B KOTOPOH TOJI30BATENIh YraJbIBA€T YHCIIO,
3a/ITaHHOE KOM- TIBIOTEPOM.

[Iporpamma 3aTparmBaeT MHOIO KIJIFOUEBBIX MOMEHTOB
porpaM- MHUPOBaHUS: KOHBEPTUPOBAHUE TUIIOB JaHHBIX,
3amuch W 4TeHue (halyioB, HCMOJb30BAHUE aJITOpPUTMA
JIeJICHUs OTpe3Ka IMomnosiam, 00padboTKa MOTyUYeHHBIX JTaHHBIX
Y TIPEJICTaBIICHUE UX B BUJE Tpa- PUKOB.

Keiic 2. «Cnacu ocTpoB»
Keiic mo3Bonsier oOyuarommmcs I1opaboTaTh Ha  S3BIKE
Python co cnoBapsMu W cHHMCKaMH;, W3Y4YWTb, Kak JejaTh
MHOKECTBEHHOE IpHUCBaWBaHUE, J100ABJICHHE JJECMEHTOB B
CIIMCOK M UWX YJaJ€HWE, CO3/1aTh YHUKAJIbHBIA JU3alH
Oynylien urpsbl.
Keiic 3. «Kanbkynstop»
[Ipn pemieHuM AaHHOTO Keiica ydaluecs CO34ar0T IEpBOE
Mpo- CTO€  TPWIOKEHUE  KaJbKYyJATOP:  BBITIOJHSIOT
MIPOTPAMMHYIO YacTh Ha SI3bIKE MporpamMmupoBanus Python u
CO3JIal0T HHTEepdenc sl MOoJb30BaTeass MpPU  MOMOIIU
ounommorexu Tkinter.

Keiic 4. IIporpaMmmupoBaHue aBTOHOMHBIX
KBAa/JIPOKOINITEPOB
PoeBoe B3ammojeiicTBe poOOTOB SBISETCS aKTyalbHOU
3a7ayell B COBpPEMEHHON poOoToTexHuke. KBampoxonrTepbl
MOXHO  CYHTaTh JeTatomeid  pooororexHukoit. Illoy
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KBaJpOKOITEPOB, BBIIIOJIHEHHE  3a/IaHUS 00eBbIMU
OeCTUIOTHBIMU JIETaTEIbHBIMU anlapaTaMu

TaKMe 3aJaud pEeUIaloTCs C IOMOIIbI0 IMPUMEHEHMS
QJITOPUTMOB POEBOTO B3aUMOJICHCTBUSI.

JIaHHBIN KEHC MOCBALIEH CO3JAaHUI0 110y KONTEpOB U3 3X
Oma BBIIOJHSIOUIMX IIOJIET B AaBTOHOMHOM PEXHME.
OOyuaromuecs 10JIy4aT IIEPBBIC HaBBIKH
OPOrpaMMUPOBAaHUsl TEXHUYECKOM CHUCTEMBI Ha  SI3BIKE
Python. Tlo3HakomsTCS C aNropuTMaMH MO3ULUOHUPOBAHUS
YCTPOWCTB Ha YJHMIIE U B IOMELIEHUH, a TaKXKE€ Y3HAIOT O
MPUHIUIIAX padOThl ONITHYECKOTO PACIO3HABAHUS OOBEKTOB.

«OCHOBBI ITporpaMmmMupoBanus Ha si3bike Python Ha nmpumepe
MPOrPaMMHUPOBAaHUS OECIIIIOTHOTO JIETATEIBHOTO anmapaTay
Astopsl: benoycosa A.C., Epmos C.A.

COOpHHK METOIMYECKUX MAaTEPHAJIOB.

Penakumonnas rpymnmna:

Mapuna Pakosa, Makcum Uukun, Cepreit Epmios, Upuna
Kysnenosa, Auton beictpoB, AnHa benoycoBa, Hukomnaii
Ckuppa (ohopmienue) Www.roskvantorium.ru/fond

% /’/«pf :

T‘%®;/‘fw L8
pLY 2
#  ®oua HoBbIX popM
pazBuTus obpasoeaHuA
PLUS ULTRA | AAABLLIE TIPEAEAA
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Paccmotpeno
PykoBoauTenb CTpyKTYpHOTO
nonpaszaenenus Llentpa oOpazoBanus

1 pPOBOro ¥ TYMaHUTAPHOTO Mpoduiieit

«Touxka pocra»

H.B.Epmosa

«YTBEPKAAIO»
Hupexrop MBOY COIL Ne 5
[Ipuka3 Ne 235
[Toanuce pykoBOAUTENS
T.1.KapsBkuna

Ileyatns

ot 31.08.2022 r

TEMATHYECKOE IINTAHUPOBAHUE MATEPHUAJIA

2022-2023 YYEBHBIN 'O/

Cpoxu
Konuuecmeo | Koauuecmeo npoeeoeHusn
Non Tema pazoena
uacoe npaKmuuecKux
paoom
1 BBenenue B 00pa3oBaTenbHYIO 1
porpammy, TEXHUKa 0€30MacHOCTH - 01.09.2022
2 | OcHoBsl s3bika Python. IIpumepst Ha
s3p1ke Python ¢ pa3bopom
KOHCTPYKLUMN: IIUKIIBI, YCTIOBHUS, 4 2 1.09.2022-
BCTBJICHUS, MACCUBBI, THIIEI JaHHBIX 15.09.2022
3 | Keiic 1. «Yranaii uncno» 8 5 15.09.2022-
13.10.2022
4 | Keiic 2. «Cnacu ocTpoB» 10 7 13.10.2022-
24.11.2022
5 | Keiic 3. «Kanbkynsrop» 10 8 24.11.2022-
12.01.2023
6 | Keiic 4. [IporpammupoBanue 35 24 12.01.2023-
aBTOHOMHBIX KBaJPOKONTEPOB 25.05.2023
Bcero 68 46
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