ropon bemas Kanurea
MynununanbHOe OF0KETHOE 00111e00pa3oBaTebHOS
YUpeKICHUE
cpenHsisi oomeo0pa3oBaTebHas mkora No 5

Paccmotpeno VYTBepxkaeHo
PyxoBonutens Lientpa «Touka poctay Hupexrop MBOY COILI Ne 5
Epmosa H.B. Ipuka3z Ne 230 ot 31.08.2023
TToamuce
T.M.KapsiBkuna
ITeuats
MYHULIVIMANBHOE

BIOMKETHOE
OBLIEOBEPA3OBATEJIbHO

TOUKA \' POCTA E YUPEXXOEHUE CPELHSAS
5 OBLUEOBPA3OBATENBHA
51 LUKOJIA Se5

LienTp o6pa3soBanus uudposoro
W rymaHvuTapHoro npodunen

PABOYAS ITPOT'PAMMA
BHEYPOYHOMH JESATEJbHOCTHU

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

VYuurens: EpmioBa Hatanesa BacunbeBHa

KomnuectBo yacoB: 68 yacos

- [Iporpamma cocTaBieHa Ha OCHOBE  00IIE00pa30BaTENbLHON
oOmiepa3BUBalONIel  MporpaMMbl  TEXHUYECKOM  HAIpPaBIEHHOCTU
«OcHOBBI TporpamMMupoBaHust Ha s3blke Python Ha npumepe
MIPOrpaMMHUPOBAaHUS OECTIUIIOTHOTO JIETATEIBHOTO anmapaTa, ABTOPBI:
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 ¢
otkpeIThIMU [{O «Touka poctay);

2023

r. benas Kanutpa
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IMosicHuTeIbHAS 3aTUCKA

AKTyaJnbHOCTh: B  HACTOSIIEE BpeMsl  IPOILECC
uHpopMaTHU3aMk  TPOSBISIETCSS  BO  Bcex  cepax
YEJIOBEUECKOU AeATEIbHOCTU. MCOIb30BaHNE COBPEMEHHBIX
WH()OPMAITMOHHBIX TEXHOJOTUN SBIACTCS HEOOXOIUMBIM
YCJIOBHEM YCHENIHOTO PAa3BUTHUSL KAK OTHAEIBHBIX OTPACIEH,
Tak W rocynapctBa B 1enoM. CosznaHue, BHEAPEHHUE,
AKCIUTyaTalus, a TaKXKe COBEPILICHCTBOBAHUE
MH(POPMAITMOHHBIX TEXHOJIOTUH HEMBICIUMO 0€3 ydJacTus
KBaJTU(UIIMPOBAHHBIX M YB- JICUYEHHBIX CICIUAJIHUCTOB, B
CBSI3U C TUM BHEPEHUE Kypca «OCcHOBBI
mporpaMMHUpOBaHus Ha s3blke Python Ha mnpumepe
MIPOTPaMMHUPOBaHUs OCCIUIIOTHOTO JIETATEILHOTO aImaparay
B YUCOHBIN MPOIIECC aKTyaTbHO.
[Iporpamma yueOHOro Kypca «OCHOBBI POTrpaMMHUPOBAHUS
Ha s3plke Python Ha npumepe mnporpaMMmupoBaHus
OECIUIOTHOTO JIETaTEeIBLHOIO ammnapaTra» HalpaBlieHa Ha
MOJTOTOBKY  TBOPYECKOM, TEXHUYECKHU rPaMOTHOM,
rapMOHUYHO  pa3BUTOM  JIMYHOCTH, 0O0Ja-  Jaroliei
JIOTUYECKUM MBIILJIEHUEM, CIOCOOHOW aHaIM3UpPOBaTh H
pemiaTth 3a7a4yd B KOMaHJ€ B 00JacTM MH(MOPMALMOHHBIX U
a’po- TEXHOJIOTMM, pEelIaTh CUTYalMOHHbIE KEHCOBBIC
3a/1aHusl, OCHOBAH HbIE HA TPYIIOBBIX MPOCKTAX.
3aHATHS IO TAHHOMY KYpPCy PacCUHMTaHbl Ha OOIIEHAYYHYIO
MOATOTOBKY OOYy4YaloIMXCs, PAa3BUTHE WX MBIIUICHHUS,
JIOTHKH, MaTeMaTHYECKUX CITOCOOHOCTEM,
HCCJIE0BATEIILCKUX HABBIKOB.
VYuebHbiit kypc «OCHOBBI NPOrPAMMHUPOBAHUSI Ha SI3BIKE
Python Ha mnpumepe mnporpaMmMupoBaHus OECIHIOTHOTO
JIETaTEJILHOIO ammapaTa» HalpaBJeH Ha H3y4Y€HUE OCHOB
mporpaMMHpOBaHus Ha si3bike Python u mporpamMmmupoBanue
ABTOHOMHBIX KBaJPOKOITEPOB.

[poepammuposanue 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: ocBoeHue Hard- um Soft-kommneTreHimii
oOyJaromuMucs B 00JacTH  NPOrpaMMHPOBAaHUS |
a’POTEXHOJIOTUI Yepe3 UCIOJIb30BaAHUE KEHC-TEXHOJIOTU.
3agauu:

OO6yuaromniue:

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

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

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

HAy4YUTh TNPUMEHATh HABBIKK MTPOTPAMMHUPOBAHMS  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.

[poepammuposanue na Python 11



Pa3zBuBarwimue:

-CII0COOCTBOBATh PACIIMPEHUIO CJIOBAPHOIO 3araca;

-CII0COOCTBOBATh Pa3BUTHIO MaMSATH, BHHUMaHWS,

TEXHUYECKOTO MBINIJICHUS, N300peTaTeIbHOCTH;

-CIIOCOOCTBOBATH PA3BUTHIO AITOPUTMUYECKOTO MBITIICHUS,

-CIIOCcOOCTBOBaTh (DOPMUPOBAHHUIO MHTEPECA K TEXHUYCCKUM

3HAHUSM;

-CIIOCOOCTBOBaTh (POPMUPOBAHUIO YMEHHSI MPAKTUYECKOTO

MPUMEHEHUS MTOJTYYSHHBIX 3HAHUI;

-cpopMupoBaTh yMeHUE (POPMYIUPOBATH, APTYMEHTHUPOBATH

Y OTCTauBaTh CBOE MHEHHUE;

-cpopMUpPOBaATh YMEHHUE BBICTYIATh MYOJIMYHO C JOKJIAIaMH,

MPE3eHTALUAMH U T. 11

BocnurarenabHbie:

-BOCIIMTHIBATh AKKYypPAaTHOCTh M JUCITUTUTHHUPOBAHHOCTD TIPH

BBITIOJIHEHUH PaOOTHI;

-CI0COOCTBOBATh bopMUPOBAHUIO MOJIOKUTEIIBHOU

MOTHUBAIIUU K TPYIOBOH ACATEIHHOCTH;

-ClIOCOOCTBOBaTh (POPMHUPOBAHUIO OMBITA COBMECTHOTO U

WHIMBUTyJIbBHOTO TBOPYECTBA MIPH BBHIMOJTHECHUH KOMaHIHBIX

3aJIaHUi;

-BOCTIMTHIBATH TPYIOJIIOOME, YBaKEHUE K TPYY;

-(opMHUpOBaATH YYBCTBO KOJUICKTUBHU3MA U B3aMMOIIOMOIIIH;

-BOCTIMTHIBATh YYBCTBO MATPUOTH3MA, TPAXKIAHCTBEHHOCTH,

TOPJOCTHU 3a IOCTHKCHHSI OTEUECTBEHHON HAYKU U TEXHUKH.
IIporuo3upyemsble pe3yabTaThl H CIIOCOOBLI UX MPOBEPKH

JInuHOCTHBIE pPe3yJIbTaThI:

-KPUTHYECKOE OTHOIICHUE K uHbOopMaIuu U

U30MpaTEeNbHOCTD €€ BOCIIPUSTHUS;

-OCMBICJICHH€ MOTHMBOB CBOWX JIEWCTBUI TMpU BBHINOJHEHUU

3aJaHuM;
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-pa3BuTHE JI0O003HATEIBHOCTH, COOOPA3UTENBHOCTU IPH

BBITIOJIHEHUH Pa3HOOOpa3HBIX 3aJaHuil MPOOJIEMHOTO |

ABPUCTUYECKOTO XapaKTepa;

-pa3BUTHE BHUMATEJIBHOCTH, HACTOWYUBOCTH,

HEJICYCTPEMIEHHOCTH, YMEHHS MPE0I0JIEBATh TPYAHOCTH;

-pa3BUTHE CAMOCTOATEIBHOCTHU CY)KJIEHUH, HE3aBUCUMOCTHU U

HE CTaHJIAPTHOCTH MBIILICHUS;

-OCBOCHHE COLMAIBHBIX HOPM, MPABHII MOBEACHUS, POJICH U

($bopM collMambHON XKHU3HU B TPYIIAX U COOOIIECTBAX;

-popmMHupoBaHNE KOMMYHMKAaTUBHOW KOMIIETEHTHOCTH B

OOLIEHUH U COTPYJHUYECTBE C APYTUMHU O0yUaAIOLIUMUCS.
MertanpeameTHbie pe3yJbTaThl:

Pecynamuenvie ynueepcanvhule yuedHbvle 0eiicmeusi:

-yMEHHE PUHUMATh U COXPaHITh y4eOHYI0 3a7a4y;

-yMEHHE  TUIAHUPOBaTh  MOCIEJOBATEIBHOCTh  IIaroB

aJITOPUTMA JIJIS1 TOCTHIKEHUS 1EIH;

-yMEHHE CTaBUTh Leib (CO3JAaHHE TBOPYECKOM pabOThI),

TUTAHUPOBATh TOCTHIKEHHUE STOU 1L1eJIH;

-yMEHHE OCYIIECTBIISITh UTOTOBBIM M TMOIIATOBBI KOHTPOIb

10 Pe3yJIbTaTy;

-CIIOCOOHOCTD aJIeKBAaTHO BOCTIPUHUMATH OLIEHKY HACTaBHUKA

U JIPYTHX 00y4aronuxcs;

-yMEHHE pazIndaTh COCco0 U pe3yabTaT JeHCTBUS;

-yMEHHE BHOCUTh KOPPEKTUBbI B JEWUCTBUSA B Ciydae

pacxXoXKJIeHUsl pe3ylibTaTa pEIIeHHs 33Jauyd Ha OCHOBE €&

OLICHKH U yuéTa XapakTepa CAeaHHbIX OUINOO0K;

-yMEHHE B COTPYAHUYECTBE CTABUTh HOBBIE yUueOHbBIE 3aaUH;

CTIOCOOHOCTh TPOSBIIATH ITO3HABATEIHHYIO WHUIIMATHBY B

y4eOHOM COTPYJHHUYECTBE;

-yMEHHE  OCBaMBaTh  CHOCOOBI  pemieHust  mpodiem

TBOPYECKOT'O XapaKkTepa B )KU3HEHHBIX CUTYaIHsIX;
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-yMEHHE OICHUBATH MOTYYAOIIUNACS TBOPUYECKUN MPOIYKT H
COOTHOCHUTH €Tr0 C M3HAYAJIBbHBIM 3aMBICIIOM, BBITIOJNHSATE TI0
HEO0OXOMMOCTH KOPPEKLIUHU JTUOO0 MPOIYKTa, TMOO0 3aMbICTa.
Ilo3nasamenvHhole yHugepcaibHvle yueoHbvle OCUCmEus:
-yMEHHE  OCYIIECTBISATH  IMOUCK  WHPOpMANuUd B
WHIMBUTYTBHBIX UH(POPMAITMOHHBIX apxXuBax
oOy4arorerocs, ”HGOPMAIMMOHHOH cpeie 00pa30BaTEIIHBHOTO
yapexIeHus, GeaepaabHbIX XpaHWININAX HHHOPMAITMOHHBIX
00pa30oBaTENLHBIX PECYPCOB;

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

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

-yMEHHE TPOBOAWTH CpPaBHEHHE, KJIACCU(PUKAIUIO IO
3aJJaHHBIM KPUTEPHUSIM;

-yMEHHE CTPOUTH JIOTUUECKUE PACcCYy ACHUS B (opMe CBSI3U
MPOCTBIX CYXACHUIN 00 00BEKTE;

-yMEHHE yCTaHaBJINBATh aHaJIOTHH, PUYHUHHO-
CJICJICTBEHHBIC CBSI3H,

-yMEHHE MOJEIUPOBaTh, MPEOOPa30BLIBATE OOBEKT U3
qyBCTBEHHOH  (QOpMBI B  MOJEIb, TIJE  BBIJCIICHEI

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

-yMEHHE CUHTE3UPOBaTh, COCTABJIATH 1ICJIOC M3 YacTel, B TOM
YHCIIE CaMOCTOSITENIbHO JIOCTpauBaTh C BOCIOJIHCHHEM
HETOCTAIOIINX KOMIIOHEHTOB.

Kommynuxamuensle ynueepcanvhule yueonvie 0eiicmeus:
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-yMEHHE apryMEHTUPOBaTh CBOIO TOYKY 3pEHHUS Ha BBIOOD
OCHOBAaHUW UM KPUTEPUEB TPH BBIACICHUHA NPU3HAKOB,
CpaBHEHUH U KJIacCUPUKAIINU OO0BEKTOB;

-YMEHHE BBICIYIIUBATh COOECETHUKA U BECTU JTUAJIOT;
CIIOCOOHOCTh MPHU3HABATh BO3MOKHOCTh CYIIIECTBOBAHUS pa3
JIMYHBIX TOYEK 3PEHHUS U MPaBa KaXJA0TO UMEThH CBOIO;
-yME€HHE IUIAaHUPOBATh  y4€OHOE  COTPYJHHUYECTBO C
HAaCTaBHUKOM U JIPYTUMHU 00YUYaIOIIUMUCS: ONPEICTATh 1IENH,
(GYHKIMM YYaCTHUKOB, CIOCOOBI B3aUMOICHCTBUS;

-YMEHUE OCYILECTBIISITh ITIOCTaHOBKY BOIIPOCOB:
WHUIIMATUBHOE COTPYJAHMYECTBO B TIOMCKE U cbope
uHdopmanuu;

-YMEHUE paspemarb KOH(MITUKTHI: BBISIBIICHUE,
uaeHTUUKAIIS poOJIEMBI, IIOMCK 51 OLICHKA
aNbTEPHATUBHBIX  CIIOCOOOB  pa3pelieHHus  KOH(IIMKTAa,
MIPUHSATHE PEIICHUS U €TO PeaN3alus;

-YyMEHHUE C JOCTATOYHOM MOJHOTOM M TOYHOCTHIO BBIPAXKATh
CBOM MBICIIK B COOTBETCTBUM C 3aJadyaMH W YCIOBUAMU
KOMMYHUKAIINH;

-BJIaJICHHE MOHOJIOTUYECKOW W AHaloruyecko Qopmamu
peun.

IlIpeomemmnuwie pezyiomamal

B pesynbrare ocBoeHUSI MpOrpaMMbl OOYYAFOIITHECS TOJKHBI
3Hamp:

-OCHOBHBIE AJITOPUTMUYECKUE KOHCTPYKIINH;

-TIPUHIIUTIBI TTIOCTPOCHUS OJIOK-CXEM;

-IIPUHIUIIBI  CTPYKTYPHOTO MPOrPAaMMHUPOBAHUSI Ha S3bIKE
Python;

-uto Takoe BIIJIA u ux npegHasHaueHHUE.

ymembu:

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

-npuMeHsITh Onbmuoteky Tkinter;

-OTJIAKUBAaTh U TECTHPOBATh MPOTPaMMbl, HANMCaHHBIC Ha
s3pIke Python;

-HacTpauBath BIIJIA;

-MIPEICTABIISATH CBOM MPOEKT. BIAACTh:

-OCHOBHOM TEPMHUHOJIOTHEH B OONACTH aNTOpPUTMU3AIMHU U

MIpOrpaMMHPOBaHUS;
-OCHOBHBIMHM HABBIKAMH IIPOI'paMMHUPOBAHHA Ha A3BIKC
Python;

-3HaHHUAMH I10 YCTpOﬁCTBy " IIPUMCHCHHIO OCCIUIIOTHUKOB.
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[IporpammupoBa

6.7 [HUuEe poeBOro 6 1 3)
B3aMMOJEHCTBHUSI
Htoro: 68 22 |46

Cooepircanue yuedOHo-memamuueckozo niana

[ IprMmepbl Ha A3BIKE
Python ¢ paz6opom
KOHCTPYKIUH: UKJIBI,
YCIIOBUS, BETBIICHHUSI,
MaCCHBBI, TUIIbI JAHHBIX

(49)

Ne [TemblI 3aHITHI Conep:xaHue 3aHITUN
1. [BBoanoe 3aHsaTHE. Teopusd: BBEEHUE B
BBeneHue B mpeaMer, 00pa3oBaTEIbHYIO
TexHuka 6ezonacHocTH (1[mporpammy. O3HaKOMIIEHUE
q) 0Oy4Jaronmxcs ¢
pOrpaMMOi, TPUEMAMH U
dbopmamu paboOTHI.
BBOJIHBIN HHCTPYKTAX 110
Th.
2. |OcuoBsl s3bika Python.  [Teopus: ucropus si3pika

Python, cdepa npumenenus
SI3bIKA, PA3JIMUME B BEPCUSX,
0COOEHHOCTH CUHTAKCHCA.
OObsiBIECHUE U
MCIIOJIb30BAaHUE
nepeMeHHbIX B Python.
lcnonbp30BaHue CTPOK,
MAaCCUBOB, KOPTEKEN U
cioBapeii B Python.
lcnonp30BaHne yCia0BUN,
LMKJIOB Y BETBIICHUI B
Python.

[IpakTuka: 3amyck
WHTEPIIPETATOPA.
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MHTEJIJIEKTOM I10
YraJbIBAHUIO YHCE,
METOJ JUXOTOMHUH.
YpasieHue
MICKYCCTBEHHBIM
WHTEJJIEKTOM (6 1)

Teopus: anropuTMbI TOUCKA
yuyciia B Maccuse. BapruaHTel
COpTUpPOBOK. ITonck
nmuxoromuen. Pabota ¢
nepeMeHHBIMH, paboTa ¢
bYHKITASIMH.

[IpakTHKa: yrnpaxHEHHUs 1O
[IOMCKY YUCEIl B MACCUBE.
YnpaXxHEHHS Ha
COPTUPOBKY YMCEIL.
AJITOPUTMBI IOUCKA YUCIIA.
ccrenoBanue CKOpoOCTH
pabOThI AJITOPUTMOB.

[poepammuposanue na Python
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3.2 |[[ToaroToBKa K
MyOJIMYHOMY
BBICTYIIJICHUIO JIJIS
3AIUTHI pEe3yJIbTATOB.
JlemoHCTpanus oT4éTa B
rpyIIe u 3aiura
pe3yJbTaToB padOTHI (2

4)

Teopus: cozmanue ynoOHOM
Y IOHATHOW IPE3EHTALNH.
[IpakThKa: MOATOTOBKA
MIPE3CHTAINHN IS 3alUTHI.
[loaroroBka peun s
3aIUTH.

4 [Keiic «Cniacu ocTpoB»

4.1 PaboTa Ha s13b1ke Python
CO CIIOBapsiMU U
CITUCKAMH,
MHO>KECTBEHHOE
MprCBauBaHUE,
o0OaBlieHHE PJIEMEHTOB B
CITMCOK U UX yaayienue (4

4)

Teopusi: 3HAKOMCTBO €
KECOM, IIPEJICTAaBIICHNE
[OCTaBJICHHON MIPOOJIEMBI.
JlocTyn K 37€eMEHTaM 110
uHaekcaM. [lomydyenue
CJIOBA U3 CJIOBApSI.
OToOpaxeHue urpoBOTo
oy urpoka. [lomyuenue
PEATIOJIOKEHNN UTPOKA.
[IpoBepka IOMyCTUMOCTH
MPEATIOJIOKEHNN UTPOKA.
[IpakTHKa: MO3roBOM
mTypM. AHaJIU3 IPOOIEMBI,
reHepaius U 00CyXJIeHue
METOJIOB €€ PEILCHUS.
Co3pganue nmpoTtoTumna
nporpammbl. OTpaboTka
METOJIHK.

Ipoepammuposanue na Python
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4.2 [InanupoBanue au3aiiHa
1 MEXaHUKH UTPBHI.
Co3znaHue riaBHOTo
MEHIO UTPbI, TOJICUETa

04YKOB (2 1)

Teopus: monsTue
«MEXaHUKa UTPbI»,
OTpaHUYCHUS, IPABUJIA.
[IpakTuka: yrpaxHeHHUS.
[IpoBepka Hanuuus OyKBHI B
CEKPETHOM CJIOBE.
[IpoBepka — He mobeu
i urpok. O6paboTka
OIITMOOYHBIX
rpenanosioxenuit. [Ipoeepka
— HE TIPOUTrpaJ JIM UTPOK.
3aBepllIeHUE WIN
repe3arpy3ka Urphl.
Co31aHue TJIIaBHOTO MEHIO
WI'PbL, peain3anus noacuera
OYKOB.

4.3 [Buzyanuzanus
pPOrpaMMbl B BHJI€ OJIOK-

cXeMsl (2 1)

Teopus: IpOEKTUPOBAHUE
MPOEKTa C MOMOIIIbIO OJIOK-
CXEM.

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

3aKaHYMBaEM WU
HaYMHACM UTPY C HaJaja.
Cnenyromasi NonbITKA.
OO6patHast CBSI3b C UTPOKOM.

4.4 [TectupoBanue
HAaIMCaHHOM IIPOrpaMMBbl

1 nopabotka (1 )

[IpakTHka: TeCTUpOBaHUE
CO3JTaHHOU HUI'PBI-
MpOrpaMMbl, TOpaboTKa U
paclMpeHue
BO3MOYKHOCTEM.

[poepammuposanue na Python
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4.5

[ToaroroBka k
MyOJIMYHOMY
BBICTYIIJICHUIO JIJIS
3AIUTHI Pe3yJIbTATOB.
JlemoHCcTpanus
pe3yabTaToB padoThI (1

4)

[IpakTHKa: TOATOTOBKA
[MPE3EHTALN U PEYU JJIS
3amuThl. [IpesenTanus
CO3JaHHOU ITPOTrPaMMBI.

Ipoepammuposanue na Python
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Keric «Kanpkyisitop»

OdopmiieHre MPOeKTHON
unaen. PopmMupoBaHue
nporpaMmbl padot (1 )

Teopusi: 3HAKOMCTBO €
KECoM, MpEeICTaBIECHUE
MOCTABJICHHOU MPOOJIEMBI.
[IpakTrka: MO3roBOM
mTypM. AHaJIU3 IPOOIEMBI,
reHepanus 1 00CcyxaeHme
METOJOB €€ PEIICHUS.

5.2

[Iporpamma it paboThI
KaJIbKYJIsTOpa (2 1)

[IpakTHKa: HanMCcaHue
[IporpamMMsl JiJ1sl OyAy1Iero
KaJIbKYJIATOPA.

5.3

Co31aHnEe BHEIIHETO
BUJa KaJbKyJsTOpa (2 1)

[IpakTuka: co3panue
BHEIIHETO BUJIA
KaJIbKYJIATOPA.

0.4

TecTtupoBanue
HalrCaHHOM IPOTrpaMMBbl
1 1opaboTka (2 )

[IpakTHka: TeCTUpOBaHUE
CO3JTaHHOW MPOTPAMMBI,
TopaboTKa U pacIIupEHUE
BO3MO>KHOCTEM.

5.5

[ToaroroBka K
MyOTUYHOMY
BBICTYIUJICHUIO J1JISI
3alUThI PE3YyJIbTATOB (2

1)

[IpakTHKa: OArOTOBKA
MPE3CHTALMU U PEYH IS
3aIUTHI.

0.6

JlemoHCTpauus
PEe3yJIbTAaTOB Pa0OTHI

(19)

[IpakTHka: npe3eHTanus
CO3/1aHHOM MPOIPAMMBI.

Kelic «IIporpammupoBanne aBTOHOMHBIX

KBaJPOKOIITEPOBY

Ipoepammuposanue na Python
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6.1

TexHuKa 0e30I1acCHOCTH
[IpU [10JIETAX.
[IpoBeneHre NOJIETOB B
PYYHOM pexume (2 9)

Teopusi: 3HAKOMCTBO €
KEHCOM, IIPEACTABIICHHE
[HOCTaBJICHHOW IIPOOJIEMBI,
paBuiia TEXHUKH
0e3onacHocTu. 3yuenue
KOHCTPYKLIUU
KBaJPOKOITEPOB.
[IpakTuKa: NOJETHI HA
KBaJIpPOKONTEPAX B PYYHOM
€XKUME.

6.2

[IporpammupoBanue
B3JIETA U ITOCAJKHU
OECIUIIOTHOTO
JIeTaTeILHOIO ammapara
(4 9)

Teopusi: OCHOBBI
[IPOrpaMMHUPOBAHMS
KBaJIPOKOIITEPOB HA SI3bIKE
Python. [TpakTuka:
TECTUPOBAHHUE HAIMCAHHOTO
KOJla B PEKUMaXx B3JIETA U
MOCAJIKH.

6.3

BrinmosiHeHne koMaHg
«Pa3BOPOTY,

«U3MEHECHHE BBICOTHI,
«U3MEHEHUE MO3UITUN» (6

u)

Teopus: TeopeTHUECKHE
OCHOBBI BBITIOJIHEHUS
pa3BoOpOTa, U3MEHEHUS
BBICOTHI U IO3ULIUH HA
KBaJpOKONTEPAX.
[IpakTHka: TecTupoBaHue
IPOrPaMMHOI0 KOJa B
pEXMMax pa3BopoTa,
W3MEHEHHUSI BBICOTBI U
TO3ULINH.

6.4

BrIToTHEHNE TPYIITIOBOTO
noyi€éTa Bpy4uHyto (2 )

[IpakTuKa: BBINOJHEHUE
PYIIOBOTO MOJIETA HA
KBaJIPOKONTEPE B PyYHOM
pEeKUME.

[poepammuposanue na Python
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6.5

BeimosHeHUEe
[MO3ULIHOHUPOBAHHUS 10
MeTKaM (8 u)

Teopusi: OCHOBBI
MO3UIIMOHKUPOBaHUs indoor
1 outdoor KBaJpOKONTEPOB.
[IpakTuka: TeCTUpOBaHUE
pEeKUMa MO3UITUOHUPOBAHUS
no ArUco - mapkepam.

6.6

[IporpammupoBanue
rpynmnoBoro nojuéra (7 9)

Teopusi: OCHOBBI
pYNIIOBOIO NOJETa
KBaJIpoKonTepoB. M3yuenue
TUIIOB TPYIITIOBOTO
MOBEJICHUS] POOOTOB.

6.7

[IporpammupoBanue
[POEBOTO B3aNMMOJICHCTBUSA
(6 9)

Teopusi: OCHOBBI
IPOrPAMMHUPOBAHUS POSI
KBaJPOKOITEPOB.
[IpakTrka: BeirosHenue
IPYIIIOBOTO NOJIETA B
ABTOMATUYECKOM PEKUME.

Ipoepammuposanue na Python
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B Codeparcarue mem npozpammel
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- TTBIOTEPOM.

[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 oOydarommmcsi mopaboTaTh Ha A3BIKE
Python co crnoBapsiMu u cruckamu; HU3y4YuTh, KaK JeJaTh
MHOKECTBEHHOE TPUCBAaWBaHUE, J00aBJIEHUE 3JIEMEHTOB B
CIIMCOK W UX YJaJCHHUE, CO34aTh YHUKAJIbHBIM JIM3aiH
Oynylien urpsbl.
Keiic 3. «Kanbkynstop»
[Ipn pemieHuM AaHHOTO Keiica ydaluecs CO34ar0T IEpBOE
Mpo- CTO€  TPWIOKEHUE  KaJbKYJATOP:  BBITIOJHSIOT
MIPOTPAMMHYIO YacTh Ha SI3bIKE MporpamMmupoBanus Python u
CO3JIal0T HHTEepdenc sl MOoJb30BaTeass MpPU  MOMOIIU
oubmmorexku Tkinter.

Keiic 4. IIporpaMmmupoBaHue aBTOHOMHBIX
KBa/JIPOKOINITEPOB
PoeBoe B3ammopeiicTBe poOOTOB SBISETCS aKTyaJlbHOU
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 1oJry4aT 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 (ohopmiaenre) 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
IIpuka3 Ne 230
[Toanucs pykoBOaUTENA
T.1.KapsBkuna

Ileyatns

or 31.08.2023 r

TEMATHYECKOE IINTAHUPOBAHUE MATEPHUAJIA

2023-2024 YYEBHBIN I'OJQ

Cpoxu
Konuuecmeo | Koauuecmeo npoeeoeHusn
Non Tema pazoena
uacoe npaKmuuecKux
paoom
1 BBenenue B 00pazoBaTenbHYO 1
porpamMMmy, TEXHHKa 0€3011aCHOCTH - 07.09.2023
2 | OcHoBsl s3bika Python. IIpumepst Ha
s3p1ke Python ¢ pa3bopom
KOHCTPYKLUMN: IIUKIIBI, YCTIOBHUS, 4 2 7.09.2023-
BETBJICHUSI, MACCUBBI, THIIEI JaHHBIX 14.09.2023
3 | Keiic 1. «Yranaii uncmo» 8 5 14.09.2023-
12.10.2023
4 | Keiic 2. «Cnacu ocTpoB» 10 7 12.10.2023-
23.11.2023
5 | Keiic 3. «Kanbkynsrop» 10 8 23.11.2023-
11.01.2024
6 | Keiic 4. [IporpammupoBanue 35 24 11.01.2024-
aBTOHOMHBIX KBaJPOKONTEPOB 30.05.2024
Bcero 68 46
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