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IMosicHUuTeIbHAA 3aMUCKA

AKTYyaJIbHOCTh: B HacTosillee Bpems Ipoliecc MHGOpMaTU3alluu MPOSBISIETCS BO BcexX cdepax
YeIIOBEYECKON JeATeIbHOCTU. VIcmonp30BaHHe COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTUN SBISICTCS
HEOOXOIUMBIM YCIIOBUEM YCIEIIHOTO PAa3BUTHUS KaK OTAEIbHBIX OTpaciieil, Tak U rocylapcTBa B IEJIOM.
Coznanue, BHEIpEHHE, JKCIUTyaTalus, a TakKe COBEPIICHCTBOBAHME WH()OPMAIMOHHBIX TEXHOJIOTHUN
HEMBICTUMO 0€3 ydacTus KBIM(DUIHUPOBAHHBIX M YBJICUEHHBIX CHEIHAIUCTOB, B CBSI3U C JTUM
BHenpeHue Kypca «OCHOBBI MporpaMMHUpOBaHusi Ha s3bike Python Ha mpumepe mporpaMMUpOBaHHS
OeCMUIIOTHOTO JIETATEJILHOTO anrmapaTay B yueOHbIN MPOIECC aKTYalIbHO.

[Tporpamma ydeOHOro Kypca «OCHOBBI MPOTrpaMMHpOBaHHUS Ha s3bike Python Ha mpumepe
MIPOrpaMMHUPOBAaHUS OECIMIIOTHOTO JIETATENILHOTO allllapaTa) HalpaBjieHa Ha MOATOTOBKY TBOPYECKOMH,
TEXHUYECKH TPAMOTHOM, TapMOHUYHO Pa3BUTON JTUYHOCTH, OOJANAIONICH JIOTHUYECKUM MBIIUICHUEM,
CHOCOOHOM aHanM3upoBaTh M pelaTh 3aJadyd B KOMaHae B 001acTd HH(DOPMALMOHHBIX U
a’pPOTEXHOJIOTHUM, pelaTh CUTYallHOHHBIE KEHCOBBIC 3aJjaHusl, OCHOBAHHBIEC HA IPYIIIOBBIX MPOCKTaX.

3aHsTHS 10 JAHHOMY KYpPCY pacCuMTaHbl Ha O0IEHAYYHYIO MOJArOTOBKY 00YYaroIuXcs, pa3BUTHE
WX MBIIIICHUS, JIOTUKH, MATEMATHYECKUX CIIOCOOHOCTEMH, UCCIIEIOBATEITLCKUX HABBIKOB.

YueOuslif kypc «OCHOBBI IpOrpaMMUpOBaHus Ha si3bike Python Ha mpumepe mporpamMMupoBaHus
OECIUIOTHOTO JIETATEILHOTO anmapaTa» HanpaBieH HAa M3YYCHHE OCHOB MPOrPaMMHUPOBAHUS Ha SI3BIKE
Python u mporpamMmmupoBaHre aBTOHOMHBIX KBaJIPOKOIITEPOB.

B pamkax xypca «OCHOBBI porpaMMHpOBaHUs Ha si3bike Python Ha mpuMepe nmporpaMMupoBaHUS
OECIUIIOTHOTO JIETaTEeNbHOTO ammapaTtay oO0y4arouiecss CMOTYT TO3HAKOMHUTBCS C (PU3UYECKUMH,
TEXHUYCCKUMH M MAaTeMaTHYCCKUMH TOHATUSIMHU. [IprnoOperéHHbIe 3HAHUS OyoyT NPUMEHUMBI B
TBOPUYECKUX MPOEKTaX.

VYuebnslit kKypc «OCHOBBI IporpaMMupoBaHus Ha si3bike Python Ha mpumepe mporpaMMupoBaHuUs
OECMUIOTHOTO JIETATENIBHOIO ammaparay IMpeAcTaBiIsieT cO0OM caMOCTOATEIbHBIM MOAYNb U COJEPIKUT
HE0OXO0IMMBIC TEMBI U3 Kypca HHOOPMATUKY U (DU3HKH.

Leab nporpammel: ocBoenue Hard- u Soft-komnerenuuii o0yuyaronmmucs B o01actu

MIPOrpaMMHUPOBAHUS U A9POTEXHOJIOTHI Yepe3 UCIIOIb30BAHUE KEHC-TEXHOIOTHM.
3agaun:
Obyuarowue:

— M3Y4YUTHh 0A30BBIC MOHSITHS: aITOPHUTM, OJIOK-CXeMa, IMePEeMECHHAsI, ITUKJ, YCIOBUS, BBIYMCIAMAs
byHKIUS;

— chopmupoBaTh HaBBIKM BBINOJTHEHHUS TEXHOJOTHYECKOW MEMOYKH pa3paboTKU MporpaMm
CpeICTBaMH si3bIKa MporpammupoBanus Python;

— H3Y4YUTh OCHOBHBIC KOHCTPYKIIMHU SI3bIKA MporpamMupoBanusi Python, mo3Bonstomue pabotats ¢
MPOCTHIMA W COCTaBHBIMH THUIIAMH JIaHHBIX (CTPOKaMH, CIUCKAMH, KOPTEKaMH, CIOBaApsMHU,
MHOKECTBaMHU );

— HayuduTh TPHUMEHSTh HAaBBIKM MPOTPAMMUPOBAHMS HAa KOHKPETHOW y4eOHOW CcHTyaluu
(mporpamMMupoBaHKe OECITUIIOTHBIX JIETATEIBHBIX allllapaToB Ha yU4eOHYIO 3a/1a4y);

— pa3BUTh HABBIK NWJIOTHPOBAHUS OECIUIOTHBIX JieTaTesnbHbIX annaparoB (BIIJIA) Ha npakTuke;

— PUBUTH HABBIKHM MPOCKTHOMN JCSTEIHLHOCTH.

Paszeusaowue:

— CIOCOOCTBOBATH PACIIMPEHHIO CIIOBAPHOTO 3ariaca;

— CIOCOOCTBOBAThH PA3BUTHIO aMATH, BHUMAHUS, TEXHUUECKOTO MBIIIUICHUS, H300peTaTeIbHOCTH;

— CIOCOOCTBOBAThH PA3BUTHIO AITOPUTMHUYECKOTO MBIIIJICHUS;

— CcTmocoOCTBOBATH (HOPMUPOBAHUIO HHTEPECA K TEXHUIECKUM 3HAHUSIM;

— CcTHocoOCTBOBATh (HOPMUPOBAHUIO YMEHUS MTPAKTUUYECKOTO MPUMEHEHHUSI TOTyYEeHHBIX 3HAHUH;

— cdopmupoBaTh ymeHue HOpMyIupOBaTh, ApTyMEHTUPOBATH M OTCTAaNBATh CBOE MHEHHE,

- chopmupoBaTh YMEHUE BBICTYINATh MyOJINYHO C JOKJIAaMU, MPE3CHTAIUSIMH | T. T1.

Bocnumamenvnuie:

— BOCHHUTHIBaTh aKKypaTHOCTh M JUCIUIUIMHUPOBAHHOCTH TIPH BBIMOJTHEHUN PaOOTHI,

—  CHOCOOCTBOBATH (HOPMHUPOBAHUIO TTOJIOKUTEITHHON MOTHUBAIIMH K TPYJIOBOU JIEITEIHHOCTH;

— CcmocoOCTBOBaTh (DOPMUPOBAHUIO OMBITA COBMECTHOTO M WHIWBHAYAJIHHOTO TBOPUYECTBA MPHU
BBITIOTHEHUH KOMaHTHBIX 3aaHMUIA;

— BOCIUTHIBATh TPYAOIIOOHE, YBAXKECHUE K TPYIY;

— ¢opMHpPOBATH YYBCTBO KOJUIEKTHBHU3MA M B3aUMOITOMOIIIH;




BOCIIMTBIBATb 4YYBCTBO IIaTPUOTHU3MA, TPaXKIAHCTBCHHOCTH, TOPAOCTH 3a AOCTHXKCHHUA
OTECYCCTBCHHOM HAaYKH U TCXHHUKHU.

IIporuo3upyempie pe3yJbTaThbl H CIIOCOOBI X MPOBEPKH

JINYHOCTHBIE pe3yJbTarbl:

KPUTHUYECKOE OTHOIICHUE K MH(OPMAIIUU U H30UPATEIILHOCTh €€ BOCTIPUSTHS;

OCMBICJIEHME MOTHUBOB CBOMX JICUCTBUI IPU BBINOJHEHUU 3a1aHUM;

pa3BHUTHE TFO003HATEIHLHOCTH, COOOPA3UTEILHOCTH TPU BBIIOJHEHUH PAa3HOOOPA3HBIX 3aJaHUN
MPOOJIEMHOTO 1 IBPUCTHIYECKOTO XapaKTepa;

pa3BUTHE BHUMATEJIBHOCTH, HACTOMYMBOCTH, IEICYCTPEMIIEHHOCTH, YMEHHUS MPEO0JIeBaATh
TPYAHOCTH;

Pa3BUTHE CaMOCTOSITEIILHOCTH CYKJICHHM, HE3aBUCUMOCTH M HECTAHIAPTHOCTH MBILLICHHUS;
OCBOCHHE COLMAIILHBIX HOPM, TIPABHJI IOBEJICHUS, PoJiel U (hOpPM COLIMAIILHOM KU3HH B TPYIIIAX U
co00IIeCTBaX;

(dhopMUpOBaHHE KOMMYHUKATUBHON KOMIETCHTHOCTH B OOIIEHUH U COTPYJHUYECTBE C APYTUMU
00yJaronuMuCs.

MeTal’IpeHMETHLIe pe3yJbTarbl:
Pecynamusuvie ynusepcanvuvie VU€6Hbl€ oelcmeus:

yMEHHUE IPUHUMATh U COXPaHATh YUEOHYIO 3a1a4y;

YMEHHE IIJIaHUPOBATh I10CJIEJ0BATEILHOCTD IIAar0B aJIrOPUTMa JUIsl JOCTHIKEHUS LEIIN;

YMEHHUE CTaBUTh LIeJb (CO3/1aHNe TBOPUYECKOM pabOThl), INIAHUPOBATh JOCTH)KEHUE 3TOU 11eNH;
YMEHHUE OCYIIECTBIATh UTOIOBBIM U MTOIIATOBBIM KOHTPOJIb 110 PE3YNbTATY;

CIOCOOHOCTH aJIEKBaTHO BOCIIPHHUMATH OIICHKY HACTaBHUKA M IPYTUX 0OYYaIOIINXCS;

YMEHHE pa3anyarh COCo0 U pe3yabTaT IeHCTBUS;

YMEHHE BHOCUTH KOPPEKTHUBBI B ICHCTBHS B CIIy4ae PACXO0KICHMS pe3yJIbTaTa PEIICHHs 3a1a4M Ha
OCHOBE €€ OLICHKH U yu&Ta XapaKTepa CJIeJIaHHbIX OIINOO0K;

YMEHHUE B COTPYJHUUYECTBE CTABUTh HOBBIE YUEOHbBIE 3a/1a4H;

CIIOCOOHOCTH MPOSBIIATH MO3HABATEIBHYIO HHUIIUATHBY B Y4€OHOM COTPYIHUYECTBE;

YMEHHE OCBauBaTh CIOCOObI pELIEHUs MpoOJIeM TBOPUECKOIO XapakTepa B JKU3HEHHBIX
CUTyalUsX;

YMEHHE OLICHHMBATH IOJYYAIOUIUICS TBOPYECKUH IPOAYKT U COOTHOCUTH €r0 C H3HAYaIbHBIM
3aMBICIIOM, BBIIIOJIHATH [0 HEOOXOAMMOCTH KOPPEKIMH JTUOO0 MPOAYKTA, INOO 3aMbICIa.

To3nasamenvivie YHUBEPCAJIbHbIE V’{€6Hbl€ oelicmeus:

YMEHHUE OCYIIECTBIATh MOUCK HMH(OpMAIMK B MHAMBUAYAJIBHBIX HMH(POPMALMOHHBIX apXuBax
oOyuaromierocs, HWHGOPMAIMOHHONW cpene 00pa3oBaTeNbHOTO yUpexkAeHHs, (eaeparbHbIX
XpaHWJIUIIAX WH(POPMAIMOHHBIX 00pa30BaTeNbHBIX PECYPCOB;

YMEHHE HCIIOJIb30BaTh CPEACTBA MH(OPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH Ui
peleHsi KOMMYHUKAaTUBHBIX, IO3HABAaTENIbHBIX U TBOPUECKUX 3a]1a4;

YMEHHUE OPUEHTHPOBATHCS B pa3HOOOpA3nu CIIOCOOOB pElLIeHNUs 3a/ay;

YMEHHE OCYLIECTBISATh aHANINU3 OOBEKTOB C BBIIEIEHUEM CYILECTBEHHBIX M HECYIECTBEHHBIX
MIPHU3HAKOB;

YMEHHE NMPOBOJUTH CPaBHEHUE, KIacCU(UKALIMIO 110 3aJJaHHBIM KPUTEPUSIM;

YMEHHE CTPOUTH JIOTHUECKUE pacCyXJIeHUs B (hOpMe CBS3H MPOCTHIX CYKIEHHUI 00 00bEKTE;
YMEHHUE YCTaHABIMBATh aHAJIOTHH, IPUIMHHO-CJIEICTBEHHBIE CBA3H;

YMEHHE MOJEIUPOBaTh, NpeoOpa3oBbIBaTh OOBEKT M3 YYBCTBEHHOH (OpMBI B MOjENb, IJie
BBIJIEJICHBl CYIIECTBEHHBIE XapaKTEPUCTHUKU O00beKkTa (MpOCTpaHCTBEHHO-rpaduueckas WIn
3HAaKOBO-CUMBOJIMYECKas);

YMEHHUE CUHTE3UPOBATh, COCTABIIATH L[EJI0€ U3 YAaCTEH, B TOM YHCJIE CAMOCTOATENBHO 1I0CTPauBaTh
C BOCITOJIHEHHEM HEJIO0CTAIOIINX KOMIOHEHTOB.

Kommynuxamusnvle ynusepcaivhie V'-t€6Hbl€ oeticmeust:

YMEHHE apryMEeHTUPOBaTh CBOIO TOYKY 3pEHHsS Ha BBHIOOpD OCHOBaHMA W KpUTEpPUEB NpHU
BbIJIEJICHUH MPU3HAKOB, CPABHEHUHU U KJIaCCU(PHUKAIIUU O0BHEKTOB;

YMEHHE BBICITYIINBATh COOECETHUKA U BECTH JTUAJIOT;

CIOCOOHOCTh MPU3HABATH BO3MOXKHOCTH CYILECTBOBAHUS PAa3IMYHBIX TOYEK 3PEHUS U IpaBa
Ka)kJI0r0 UMETh CBOXO;



— yMEHHE IUIaHHpPOBaTh y4eOHOE COTPYIHMYECTBO C HACTABHUKOM U JPYTUMHU OOYYAIOIIMMHUCS:
OTpeAeNsaTh 1end, GYHKIIUN YIaCTHUKOB, CIOCOOBI B3aMO/ICHCTBHUS;

— yMEHHE OCYILIECTBJIATh MOCTAHOBKY BOIIPOCOB: HHUIIMATUBHOE COTPYIHUYECTBO B MOMCKE U cOope
uH(pOpMaINH;

— YyMeHHe pa3peuiarb KOHQIMKTBHI: BBISBICHHE, WIACHTU(UKAIUSA NPOOIEMBbl, TOUCK W OLEHKA
IbTEPHATUBHBIX CIIOCOOOB pa3pelieHns KOHMINKTa, IPUHATUE PEHICHUS U €r0 peaan3anus;

— YMEHHE C JOCTATOYHOM NOJHOTOM M TOYHOCTHIO BBIPAXKATH CBOM MBICIM B COOTBETCTBUU C
3a7la4aMy ¥ YCJIOBUSIMU KOMMYHHKALINY;

— BIIQJICHHE MOHOJOTUYECKON U AUATOTHYECKON (hopMaMu peuw.

IIpexMeTHbIE pe3yabTATHI
B pesynbpTaTe ocBoeHHS MpOrpaMMbl 00yJarOUecs JOJKHBI
3HAMD:
— OCHOBHBIE AITOPUTMHUYECKUE KOHCTPYKIIUU;
— TIPUHIMIBI TOCTPOSHUS OJIOK-CXEM;
— TPHUHIMIBI CTPYKTYPHOTO IPOrpaMMUPOBaHus Ha si3bike Python;
— yrto Takoe BIIJIA u ux npegnasHayeHue.

— COCTaBJIATH AITOPUTMBI IJIsl PEHICHUS PUKIaTHBIX 3a/1a4;
— pealM30BHIBATh AITOPUTMBI Ha KOMITBIOTEPE B BUE IPOrpaMM, HAIMMCAaHHBIX Ha si3bike Python;
— npuMeHsTh Oubnuotexy Tkinter;
— OTJaXUBaTh U TECTUPOBATh IIPOIpaMMBbl, HAITMCAHHBIE Ha sA3bIke Python;
— HactpauBath BIIJIA;
— NPEICTaBIATb CBOM MPOEKT.
gnadems:
— OCHOBHOHW TEPMHHOJIOTHEH B 00JaCTH alTOPUTMHU3AIMH U IPOTPAMMHUPOBAHHS;
— OCHOBHBIMH HaBbIKaMM IIPOrpaMMHUpPOBaHUs Ha si3bIke Python;
— 3HaHUSIMM 110 YCTPOHCTBY M IPUMEHEHUIO OECIIMIIOTHUKOB.

®opMbl 0ABEICHHUS HTOTOB PeATN3ALUH JONOJHUTEIbHOI MPOrpaMMbl
[lonBeneHue UTOrOB peain3yeTcsl B paMKax CIEAYIOINUX MEPONPUATUI: TECTUPOBAHUE T10
IIpOrpaMMHUpPOBaHUIO Ha si3bIke Python, 3amuTa pe3ynpTaToB BeiogHEHU Kelica Ne 4, rpynnoBsie
COpPEBHOBaHMSI.

®opMBbI 1eMOHCTPAIIUH Pe3yJIbTATOB 00yUeHHs
[IpencraBneHue pe3yabTaToB 00pa30BATENbHOM JAEATENBHOCTH MpOHAET B QopMme MyOIUYHOM
MIpEe3eHTAllMM PELICHUH KeHCOB KOMaHAAMHM U IOCJIEAYIOIIMX OTBETOB, BBICTYMAIOIIMX HA BOIPOCHI
HACTaBHUKA U IPYTUX KOMaH]I.
®opMbI JTUATHOCTHKHU Pe3yJIbTATOB 00yUeHHs
becena, TectupoBanue, onpoc.



II. YuyeOHoO-TeMaTHYeCKHII MJIAH

HasBanue paznena, TeMbl

KomnuectBo yacos

Bcero Teopus

IIpakTrka

DopmbI
arrecranuu/
KOHTPOJIS

bnok 1. BBenenue B nporpaMmMupoBaHue

8 4

4

1.1

BBencnue B 00pazoBaTenbHyIO IPOrpaMMy,
TEXHUKA 0€30IaCHOCTHU

TectupoBanue

1.2

OcnoBgsl s3b1ka Python. [Tpumeps! Ha si3bIKe
Python ¢ pa3bopom KOHCTpYKIMIA: BBOJ U
BBIBOJI JAHHBIX, YCIOBUS, LIUKIIbI,
BETBJICHUS, MACCUBBI

1,5

TectupoBanue

1.3

Keitic 1. «Yranait uuciaoy.
[Tpumeps! Ha s3b1Ke Python cno
yraJbIBAaHUIO YUCEII, METOJ] IUXOTOMUHU.

1.4

Keiic 1. «Yragaii aucio».

[ToaroroBka K myOJIUYHOMY BBICTYIIIICHHIO
JUISL 3aIlIUThI pe3yJIbTaToOB. JleMOoHCTpauus
OTué€Ta B IPYIIIE U 3aIUTa PE3YJIbTATOB
paboThl

0.5

JlemoHCTpanus
peleHunit
Keiica

bnok 2. Tkinter. [IporpammupoBanune GUI
Ha Python.

10 3

2.1

Keiic 2. «Cnacu octpoB» PaboTa Ha si3bIke
Python co cnoBapsimu u circkamu,
MHO>KECTBEHHOE IIPUCBAaUBaHUE,
no0aBlIeHHE HIEMEHTOB B CIIUCOK U UX
yJlajieHue

2.2

[TnanupoBaHue Au3aiiHa 1 MEXaHUKU UTPHI.
CoznaHue ri1aBHOro0 MEHIO UTPhI, MOACUYETA
OUYKOB

0,5

23

Busyanu3zanus nporpaMMsl B BUji€ OJIOK-
CXEMBI

24

TectupoBanue HanmMCaHHOW MPOTPaMMBI U
nopabotka. [loaroroska k myoiImyHomy
BBICTYIUICHHIO JUJIS 3aIUThI PE3yJIbTAaTOB.
JleMoHCTpauus pe3ynbTaToB paboThI

0,5

JlemoHCTpanus
pelieHuin
Keiica

2.5

Keiic «Kanbkymarop». [loctanoBka
poOJIeMbl, FeHepalus MyTel pereHus

0,5

2.6

Co3nanue NpoCTeNIero KajapKyiIsaTopa ¢
nomolteio 6ubnanoreku Tkinter

2.7

TecTupoBaHye HAMMCAaHHOW MPOTPaMMBI U
nopaboTka

2.8

[TonroToBka K myOIMYHOMY BBICTYIIJICHHIO
JUIS 3aIUTH] pe3yabTaToB. JleMoHcTpanus

0,5

JlemoHCTpanus
peLeHuit




pe3yIbTaTOB pabOTHI Keiica

3. bnoxk 3. OcHOBBI pOrpaMMHUPOBaHUS 8 2 6
ABTOHOMHBIX KBaJPOKONTEPOB

3.1 TexHuka 6€301aCHOCTH NP NOJETAX. 1 0.5 0.5
[IpoBenenue MoiaETOB B PyUYHOM PEKUME

3.2 [IporpamMMupoBaHue B311€Ta U MOCAAKU 2 0,5 1,5
OeCMUIOTHOTO JIETATEJIBHOTO anrmapara

33 BrinonHeHue KoMaH1 «pa3BopoT», 3 1 2
«U3MEHEHHE BBICOTBIY, «M3MEHEHHE
MIO3ULIUN

34 BrinosiHeHue rpynmnoBoro nojiéra Bpy4Hyro 2 0 2

4. bnok 4. ITporpaMMupoBaHne KOMIUIEKCHBIX 6 6
orepalii aBTOHOMHBIX KBaJPOKONTEPOB

4.1 BrinosHeHue mo3uIMOHUPOBAHUS 10 2 2
MeTKaM

4.2 [IporpammupoBaHue rpynnoBoro noJjéra 2 2

4.3 [IporpammupoBanue poeBoro 2 2
B3aMMOJICHCTBHS
Uroro: 32 9 23




I11. Copepxanue y4eOHO-TeMaTHYECKOI0 IJIAH

Ne TeMsl 3auaTuit ConeprkaHue 3aHATUN

1. BBenenue B mporpaMmmupoBaHue

1.1 BBoanoe 3anstue. Beenenue B Teopusi: BBeJieHHE B 00pa30BaTEIbHYIO MPOTPAMMY.
IpenMeT, TexHuKa 6e3omnacHocTu | O3HaKOMIIEHHE 00YYarOIIMXCs C MPOrpaMMoi, IpuéMamMu 1
(19) ¢dopmamu paboTel. BBonHBIN HHCTpYKTaX 1o Th.

1.2 OcHoBsl si3b1Ka Python. Teopus: ucropus sizbika Python, cdepa npumenenus s3pika,
[Ipumeps! Ha si3b1ke Python ¢ paszinyre B BEpCHsIX, 0COOCHHOCTH CUHTaKCHCA.
pa3zbopom KOoHCTpyKIHii: BBog B | OOBSABICHHE U UCTIOIB30BAaHUE MIEpEeMEHHBIX B Python.
BBIBOJ] IaHHBIX, YCJIOBUS, IIUKJIIbI, | Vlcrionb30BaHne CTPOK, MACCUBOB, KOPTEXKEW U CIIOBApeEil B
BETBJICHUSI, MACCHUBHI (3 U) Python. Mcnons30Banue ycaoBHii, IUKIOB ¥ BETBICHUH B

Python.

IIpakTuka: 3amyck uHTeprperaropa. Pasnuuns
MHTEpIpeTaropa u komnwistopa. Hanucanue npocredmumx
JIEMOHCTPALIMOHHBIX MpOrpaMM. MUHH-TIPOTpaMMbl BHYTPU
nporpaMMmel. BeipaskeHus B Bbi3oBax GyHKIui. Mimena
MEepEMEHHBIX. YTIPAXKHEHUS 110 HAITMCAHUIO MTPOTPamMM C
UCII0JIb30BAHUEM IIEPEMEHHBIX, YCIOBHM U LIUKJIOB.
I'enepanus cirydaiiHbIX 9ucell. I pynnupoBKa HUKIIOB B
6moxu. Onepanuu cpaBHEHUSI.

1.3 Keiic 1. «Yranaii yncno». Teopusi: alIropuTMbI NOMCKA YKCIIa B MaccuBe. BapuaHThl
[Tpumeps! Ha si3b1ke Python ¢ mo | coptupoBok. [louck nuxoromueii. Pabora ¢ mepemeHHBIMU,
yraJIbIBAHUIO YHCEII, METO/I pabota ¢ QyHKIUAMHU.

IuxoToMuu. (3 ) [IpakTuka: ynpaxxHeHus 110 NOMCKY YUCET B MACCHUBE.
VYpaxHeHus Ha COPTUPOBKY YHCENl. AJTOPUTMBI MOUCKA
grcina. McenenoBanue CKOpoCTH paboOThI arOPUTMOB.

14 Keitic 1. «Yranait uuciaoy. Teopus: co3nanue yno0HOM U MOHATHON MPe3eHTALUH.
[ToaroroBka k myOIMYHOMY [IpakTHKa: MOATOTOBKA MPE3EHTALIUU IS 3aIUTHI.
BBICTYIJICHUIO JJIS 3aIUThI [ToaroroBka peuu Ajs 3alIUTHI.
pe3ysbTaToB. JlemoHCTpauus
OTuéTa B IPYIIIE U 3alUTa
pe3ynbraToB padboTs (1 u)

2. [Iporpammuposanune GUI na Python.

2.1 Keiic 2. «Cnacu octpoB» Pabota | Teopusi: 3HaKOMCTBO € KeiiCOM, MpeCTaBICHUE
Ha si3b1ke Python co cioBapsiMu | mocTaBneHHOM MTPOOIEMBI.

Y CIIMCKaMU, MHOKECTBEHHOE Hoctym k anemenTaM o uHaekcaMm. [lomydenue ciosa u3

MprcBanBaHue, J0OABICHHE crnoBaps. OTobpakeHrne UTPOBOTO Mo urpoka. [lomyuenue

9JIEMEHTOB B CITUCOK U UX MpeANnoaoXKeHuit urpoka. [Iposepka monyctumoctu

ynanenue (2 u) MPEANOI0KEHUM UTPOKa.
[TpakTika: MO3roBo# WITypM. AHAIU3 MPOOJIEMBI,
re’eparus u o0cyxaeHue MeTooB e€ pemenus. Co3nanue
MPOTOTHUIIA TIporpamMMbl. OTpaboTKa METOIUK.
2.2 [InanupoBanue nu3zaiiHa u Teopus: NOHATHE «MEXaHUKA UTPbD», OTPAHUYEHUS,

MeXaHuKH urpel. Coznanue
[JIaBHOT'O MEHIO UTPBI, IOACUETA
oukoB (1 )

npaBuIIa.

[Tpaktuka: ynpaxxnenus. [IpoBepka Hannuus OyKBHI B
CeKpeTHOM ciioBe. [IpoBepka — He modeanIT 1 UTrPoK.
O6paboTka ommO0YHbIX NpeAnonoxenuil. [Iposepka — He
MIPOUTPAJ JIX UTPOK. 3aBEPIICHUE WU TIepe3arpy3ka UTrphl.
Co3aHue TIaBHOTO MEHIO UTPBI, peau3aius nojac4yéra




OYKOB.

2.3 Buszyanuzanus nporpaMMsl B Teopusi: IPOESKTUPOBAHUE TIPOEKTA C MTOMOIIBIO0 OJIOK-CXEM.

BHJIe O10K-cXeMbl (1 1) [IpakTuka: co3ganue 6;10k-cxeM. BeTBienue B 0J10K-
CcXeMax. 3aKaHYMBAeM WJIM HAUMHAeM UIpy ¢ HadaJja.
Crnenyromas nomneitka. OOpaTHas CBA3b C UTPOKOM.

24 TecTupoBaHue HaMCaHHOU IIpakTHKa: TECTUPOBAHUE CO3AHHON UIPBI-IIPOTPaAMMBI,
MIPOrpaMMBbl U JopaboTKa J0paboOTKa U pacIIMPEHHE BO3ZMOKHOCTEH.

(19)

2.5 [ToaroroBka k myoIM4YHOMY [IpakTuKa: MOArOTOBKA MPE3EHTALUH U PEYH IS 3aIUTHI.
BBICTYIUICHUIO JJIS 3aIHUThI [Ipe3eHTanus co3gaHHON MPOTrPaMMBI.
pe3yJsbTaToB. JlemoHCTpauus
pe3yiabTaToB padoTh (1 1)

2.6 Keiic «Kanbkynstop» Teopwusi: 3HaKOMCTBO € KEHCOM, ITPEACTABICHUE
OdopmieHre MPOSKTHON UACH. | TOCTABICHHOM MPOOJIEMEI.
®opMHUpOBaHUE ITPOTPAMMBbI [TpakTika: MO3roBo# WITypM. AHAIU3 IPOOJIEMBI,
pabort (1 1) reHepaius 1 00CyKJIeHUE METOAO0B €€ pelIeHUsI.

2.7 [Iporpamma miis paboTsl [IpakTuka: HamKUCaHWe MPOTrPAMMBI JIJIs OyAYIIEero
KanpKynsropa (1 u) KaJIBKYJIATOPA.

2.8 Co3nanne BHEIIHETO BUIA [IpakTuka: co3anue BHEITHETO BU/Ia KAJIBKYIATOPA.
kanpkynsropa (1 u)

2.9 TecTupoBanue HaMCaHHOU [IpakTuka: TeCTUpOBaHUE CO3JAHHON MPOTPAMMBI,
IIpOrpaMMsbl U jopaboTka (2 ) JI0paboOTKa U PACIIUPEHNE BO3MOKHOCTEH.

2.11 [ToaroroBka k myOoIUYHOMY [IpakTHka: TOArOTOBKA MPE3EHTALUU U PEUH JIJIS 3aLUTHI.
BBICTYIUICHUIO JJIS 3aIIUThHI
pe3ynbratoB (1 u)

2.12 JleMoHCTpanus pe3yabTaToB [IpakTuka: mpe3eHTauus CO31aHHON TPOrPaAMMBIL.
pab6otsI (1 )

3. OCHOBBI POTPAaMMHPOBAHKS ABTOHOMHBIX KBJIPOKOTITEPOB

3.1 TexHuka 6€30MaCHOCTH MPH Teopusi: 3HAKOMCTBO € KEMCOM, TPEACTABICHUE
nonérax. [IpoBenenue monéToB B | MOCTaBIEHHOM MPOOIEMBI, MPaBUIa TEXHUKU
pyuHoM pexume (1 ) 0€30MacHOCTH.

[IpakTuka: monETH HA KBAIPOKONTEPAX B PYUYHOM PEKUME.

3.2 [IporpamMmmMupoBanue B3néra U Teopusi: OCHOBBI TPOrPAMMUPOBAHUSI KBAAPOKONTEPOB.
MOCaIKi OECIIIOTHOTO [IpakTuka: TECTUPOBAHUE B PEKUMAX B3JIETA U MOCATKHU.
JeTaTeapHoro anmnapara (2 )

33 BeInonnenune komang Teopus: TeOpeTHUECKHNE OCHOBBI BBIITOJIHEHHS Pa3BOPOTA,
«pazBOPOT», KA3MEHEHHE M3MEHEHUS BHICOTHI M TO3ULIMU Ha KBAJAPOKOIITEpax.
BBICOTBI», «M3MEHEHNE [IpakTuka: TeCTUpOBaHHE B PEXKUMAX pa3BoOpoOTa,
no3uruny (3 ) M3MEHEHUS BHICOTHI U TTO3ULIUU.

3.4 Brinonnenue rpynmnoBoro [IpakTuka: BEIIOJIHEHHUE TPYIIIOBOTO MOJIETA HA
nmoyéTa Bpy4IHyo (249) KBaJIPOKOIITEPE B PYUYHOM PEXKUME.

4. [IporpamMmMupoBaHu€e KOMILIEKCHBIX ONEepaliii aBTOHOMHBIX KBaJPOKOITEPOB

4.1 Brinonnenue Teopust: OCHOBBI NO3ULIMOHUPOBAHUS KBaJIPOKONTEPOB.




MO3UITUOHUPOBAHUSA 110 MCTKaM

(24)

ITpakTHKa: TECTUpOBaHHE PEXUMA O3ULIMOHUPOBAHUS 110
METKaM.

4.2 [IporpamMmmupoBanue rpynnoBoro | Teopusi: OCHOBBI IPYIIIOBOIO MOJIETA KBAPOKONTEPOB.
nonéra (2 4) [IpakTuka: mporpaMMupoBaHUE pOsi KBAIPOKOIITEPOB IS
IPYNIIOBOro NOJETA.
4.3 [IporpammupoBanue poeBoro Teopust: OCHOBBI IPOrPAMMHUPOBAHUS POsi KBAAPOKOIITEPOB.

B3aUMOJICHCTBUSA (2 U)

[TpakTika: mporpaMMupoBaHre KBaIPOKOIITEPOB.




IV. Conep:kanue TeM nporpaMmbl
Keiic 1. «Yragait yucjio»

[Ipu pemeHnn AaHHOTO Kelica 0Oydaroluecs OCBaMBalOT OCHOBBI IPOrPAaMMHPOBAHUS Ha S3BIKE
Python mnocpencTtBoM co3gaHus Wrpbl, B KOTOPOH MOJBb30BAaTElIb YraJgblBaeT 4YHCIO, 3aJaHHOE
KOMIIBIOTEPOM.

IIporpamma 3aTparuBaeT MHOIO KJIIOUEBBIX MOMEHTOB IPOTrPAMMHUpPOBAHMS: KOHBEPTHPOBAHHE
TUTIOB JIaHHBIX, 3alMCh W YTeHHE (AiIOB, WCHOJIH30BAHHME AJITOPUTMA JIEICHHUS OTpEe3Ka IOMNOJaM,
00paboTKa MOJTY4YEHHBIX JaHHBIX U MPE/ICTaBIECHUE UX B BUJE IPa(UKOB.

Keiic 2. «Cnacu ocTtpoB»

Keiic nos3Bonser oOywarommumcs nopaborate Ha s3bike Python co cnoBapsMu u cnuckamy;
M3YYUTh, KaK JIeJaTh MHOKECTBEHHOE ITPHCBAanBaHUE, J00aBICHHE JIEMEHTOB B CIIMCOK U MX Y/aJCHHUE,
Co3/71aTh YHUKAIBHBIA TU3aiiH OyayIel Urphl.

Keiic 3. «Kanbkyasarop»

IIpu pemeHun JaHHOrO Keica ydaliuecsl CO3Jal0T MEpBOE MPOCTOE MPUIIOKEHHUE KaJbKYJATOP:
BBITIOJIHSAIOT MPOTPaMMHYIO 4YacTh Ha sI3bIKE NporpammupoBanHus Python u cosmaror mHTepdeiic mms
mmoJtb30Bares mpu nmoMoru oudamoreku Tkinter.

Keiic 4. [IporpamMupoBanne aBTOHOMHBIX KBaJPOKONITEPOB

PoeBoe B3aumozeiicTBue poOOTOB SIBIISI€TCS aKTyallbHOU 3a7a4eil B COBPEMEHHOM pOOOTOTEXHHUKE.
KBagpokxonrepsl MOXXHO cyHTaTh Jeraromieir pobororexHukou. Loy KBaapoKOnTepoB, BBIIOIHEHUE
3ajjaHus 00€BBIMHM OECHWJIOTHBIMM JICTATEIbHBIMU allllapaTaMU - TaKUe 3aJlaud PelIalTcsl C OMOIIbIO
IIPUMEHEHHUS aJITOPUTMOB POEBOI0 B3aUMOJICHCTBUS.

JIaHHBIA Kelc MOCBSINEH CO3/aHUI0 IOy KONTEpOoB M3 3X OIula BBINOJHSIOMMUX IOJIET B
aBTOHOMHOM pexxume. OOyuyaronyecss NOJy4yaT IEpBbl€ HABBIKM IPOrPaMMHUPOBAaHUS TEXHUYECKOU
cucreMbl Ha sA3bike Python. [o3HakoMsATCS ¢ anropuTMaMu NO3MLMOHUPOBAHUS YCTPOICTB Ha YIHIIE U B
MIOMEILEHUH, a TAK)KE Y3HAIOT O MPUHIUIAX pabOThl ONITUYECKOT0 paclio3HaBaHUsI OObEKTOB.

Kagposble yci10BuS peajin3aniuy NpPOrpaMMbl

KomiexkroBanue oOpa3oBaTeabHOM OpraHM3alMy NeAarorndyecKuMu, pyKOBOASILIMMU U UHBIMU
paOOTHHKAaMH, COOTBETCTBYIOIIMMHU KBaIM(PUKALMOHHBIM XapaKTEpPUCTHKaM I10 COOTBETCTBYIOILEH
JOJKHOCTH.

TpeboBaHus K KaJpOBBIM pecypcam:

® YKOMIUIEKTOBAaHHOCTb 00pa30BaTENIbHOTO YUPEKACHHUS 1€JarOrMUeCKUMHU, PYKOBOAIIUMU
U UHBIMH paOOTHUKAMU;

® YVYpOBEHb KBAIM(UKAIMK TEIarorH4eCKUX, PYKOBOASIIMX U HHBIX pPabOTHUKOB
00pa30BaTENBHOIO YUPEXKICHHS;

® HENpephIBHOCTh NPO(GECCHOHATBHOTO pa3BUTHS MEAArorMYecKuX U PYKOBOASIINX
pabOTHHUKOB 00pa3oBaTENHLHOTO YUpEKIEHUS, pean3yIoLEro OCHOBHYIO
o0pa30BaTeIbHYIO IPOrpamMmy.

KomnereHiuu mnegaroruyeckoro pabOTHHKA, pealu3yIOIero OCHOBHYIO 00pa3oBaTelbHYIO
MIpOrpaMMmy:

e o0ecreynBaTh yCIOBHA Ul YCIIEUIHOM NEATENIbHOCTH, MO3UTUBHONW MOTHBAIMH, A TaKXKe
CaMOMOTHBUPOBaHUS 00y4arOIINXCS;
® OCYLIECTBIATh CAaMOCTOSATENbHBIM TMOMCK M aHaiu3 HHPOpPMAlUM C  TOMOIIBIO
COBPEMEHHBIX NTHPOPMAIIMOHHO-TIOMCKOBBIX TEXHOJIOTUI;
® OpraHu3oBBIBaTH M  CONPOBOXKJIATh  Y4EOHO-HCCIENIOBATEIbCKYI0 M MPOEKTHYIO
NeSITeIbHOCTh 00YYarOIINXCS, BBIITOJIHEHNE UMH HHIUBUAYAIBHOTO IIPOEKTA;
MHTEPIPETUPOBATH PE3YIIbTAThI JOCTHKEHUNA 00yUYaromuXxcs;
HaBbIK IPOrpaMMUpPOBaHus Ha si3bike Python;
ucnoib3oBats 6ubimoreky Tkinter;
HaBbIK CO3/IaHUS KOMITBIOTEPHBIX UT'P U MPHUIIOKEHUH;
MIPOEKTUPOBaHKE UHTEpdelica MoIb30BaTeNeH;
MOMCK M HHTerpanusi OMONIMOTEK MPOrpaMMHOrO KOJa C OTKPBITHIX MCTOYHHKOB THIIA
GitHub B cOOCTBEHHBI MTPOEKT;
® HaBBIK pabOTHI B crienain3upoBanHoM [1O nist co3manus mpe3eHTaini.



V. Marepua/jibHO-TeXHHYECKHE YCIOBHS pPeain3auuu NporpaMmMbl

AnmnapaTrHoe U TeXHH4YecKoe o0ecreyeHue:

Pabouee Mmecto oOydJaromerocs:

HOYTOYK: (MJIM COOTBETCTBYIOIIMH IO XapaKTEPUCTHKAM IEPCOHATBHBIH KOMIBIOTEP C
MOHHUTOPOM, KJIIABUATYPOH M KOJOHKAMH).

pabouee MeCTO IpenogaBaTes:

HOYTOYK: (MJIM COOTBETCTBYIOIIMH IO XapaKTEPUCTHKAM II€PCOHAIBHBIH KOMIIBIOTEP C
MOHHUTOPOM, KJIABUATYPOH M KOJIOHKAMH);

KOMITBIOTEPHI IOJKHBI OBITh OJKITIOUEHBI K e1nHoi ceth Wi-Fi ¢ 1ocTyrnoM B HHTEpHET;
MPE3EHTALMOHHOE 000pyAOBaHHUE (IIPOCKTOP C IKPAHOM) C BO3MOKHOCTBIO MOJIKJIFOUCHHS
K KOMITBIOTEPY — | KOMIIJIEKT;

GuunuapT ¢ KOMIUIEKTOM JIMCTOB/MapKepHas JOCKa, COOTBETCTBYIOLIMHA HaOOp
NUCHbMEHHBIX NPUHAUICKHOCTEH — 1 1mT.;

kBagpokonrtep DJIRyzetello—ne menee 3 mir.;

T0JIe METOK;

Wi-Fipoyrep.

IIporpammHoe obecnieyeHue:

Komnunsitop Python 3.5;
BeO-Opay3ep;

naket opucuoro [10;
TEKCTOBBIH PEelaKTOP.



VII. IlpumepHblii kKaneHaapHbIi y4eOHbI rpaduk Ha 2020/2021 yuyeOHbIiH roj

Ilepuoa 00yueHus — CEHTAOpb-Mai.
KouanyecTBo yueOHbIX Hemeb — 30.
KoanuecTBo yacos —30.

Pesxxum npoBeaenus 3auaTHii: 1 pa3 B Heneo.
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VIII. Cniucok JuTepaTypbl 1 MeTOAMYECKOT0 MaTepuaia
I'ma, A.A. Tlpuémbl menarormdeckol TEXHHKH: CBOOOJa BBIOOpPA, OTKPBITOCTH, AEATEIHHOCTH,
oOpaTHas CBsi3b, uacaNbHOCTh: [Tocobue mis yuureneit / A.A. I'mn. — Iomens: UTIIT «Cox», 1999.
— 88 c.
bpennan, K.Kpearusnoe nporpammupoBanue / K. bpennan, K. bonkx, M. Uynr. — ["apBapackas
Bricias mkona o6pazoBanus, 2017.
Jlytu, M. ITporpammupoBanue Ha Python. T. 1 / M. JIyri. — M.: CumBomn, 2016. — 992 c.
JIytu, M. IIporpammupoBanue na Python. T. 2 / M. JIyrn. — M.: CumBoi, 2016. — 992 c.
[Tondunenok, O.B.Kneep. KoncrpympoBanue u mporpammupoBaHue kpajapokontepoB / O.B.
[Nondunenox, A.U. llnsikoB, A.A. Kopuronckuit. — Mocksa, 2016.
Bbpurrc, [xeiicon.Python ansa gereii. Camoyuurens no nporpammupoBanuto / Jlxelicon bpurre. —
MU®. JlerctBo, 2018. — 320 c.
https://github.com/dji-sdk/Tello-Python.
https://dl-cdn.ryzerobotics.com/downloads/tello/0222/Tello+Scratch+Readme.pdf.
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