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I. ITosicHuTEeIbHAA 3aIHCKA

AKTYyaJlbHOCTB: B HACTOsIEE BpeMsl Npolecc HHPOPMATU3AIMUHM TPOSBISLETCS BO BCEX
chepax UeEIOBEUECKOH JieATeNbHOCTH. MCIoNb30BaHME COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJIOTHI sIBIsieTCS HEOOXOIUMBIM YCJIOBHEM YCIIEUIHOTO Pa3BUTHS KaK OTAEIbHBIX OTpACei,
Tak U rocynapcrsa B 1esnoM. Co3gaHue, BHEAPEHHE, IKCIUTyaTalllsl, a TaKKE€ COBEPIIEHCTBOBAHUE
UH(POPMALIMOHHBIX TEXHOJIOTUH HEMBICIMMO 0e3 yJacTusi KBAIM(UIIMPOBAHHBIX M YBICUEHHBIX
CIEIMAJIMCTOB, B CBSI3U C 3TUM BHeApeHue Kypca «OCHOBBI MporpaMMHpoOBaHus Ha s3bike Python
Ha MpUMepe MPOorpaMMHUPOBaHUS OECHUIOTHOrO JIETaTEeIbHOTO ammapara» B Y4eOHBIM mpoiecc
aKTyaJIbHO.

[Tporpamma yuebHOTO Kypca «OCHOBBI porpaMMupoBaHus Ha s3bike Python Ha mpumepe
POrpaMMHUPOBAaHUS OECHUIOTHOTO JIETATEIbHOIO ammapaTa) HampaBieHa Ha MOJITOTOBKY
TBOPUYECKOH, TEXHUYECKH TPAMOTHOM, TapMOHUYHO Pa3BUTOM JIMYHOCTH, 00JIa1a01el JTOTHUYeCKUM
MBIIUICHHEM, CIIOCOOHOW aHamM3upoBaTh W pemiaTh 3agadyd B KOMaHAEe B o0jactu
MH(OPMALIMOHHBIX U a3POTEXHOJIOTUH, pelaTh CUTyallMOHHbIE KEHCOBbBIE 3aJaHUs, OCHOBAaHHbBIE Ha
TPYIIOBBIX MPOEKTAX.

3aHATHA MO JAHHOMY KypCY paccuMTaHbl Ha OOUICHAYYHYIO MOATOTOBKY OOyYaroluxcs,
Pa3BUTHUE UX MBIILIECHUS, IOTUKH, MAaTEMaTUUECKUX CIIOCOOHOCTEN, UCCIIE0BATEIbCKUX HABBIKOB.

VYueOubiif kypc «OcHOBBI mporpaMMupoBaHusi Ha s3blke Python Ha mnpumepe
IpOrpaMMHUPOBaHUsl OECHWIOTHOTO JIETaTeIbHOIO ammapara» HalpaBleH Ha H3y4yeHHE OCHOB
nporpaMMHUpoOBaHus Ha si3bike Python u nporpamMmmupoBaHye aBTOHOMHBIX KBaIPOKOITEPOB.

B pamkax kypca «OCHOBBI IporpaMMHpOBaHWs Ha s3bike Python Ha mpumepe
POrpaMMUpPOBAaHUA  OECIMJIOTHOIO  JIETATEJIbHOTO  ammapaTta»  oOydaroluecss  CMOTYT
NO3HAKOMHUTBbCS  C  (U3UUYECKUMH, TEXHMYECKUMM M  MaTeMaTHMYeCKUMM  TOHSATHUSMHU.
[TproOpeTénHble 3HaHU OYAYT IPUMEHUMBI B TBOPUECKUX MTPOEKTaX.

VYu4eOubiif kypc «OcCHOBBI MporpaMMupoBaHMsi Ha s3bike Python Ha mnpumepe
IpOrpaMMUpPOBAaHUS  OECHWJIOTHOTO  JIETaTeNIbHOTO  ammapara»  MpeACTaBiseT  coOoi
CaMOCTOSITENIbHBIA MOJYJIb U COJEPKUT HEOOXOIUMBIE TEMBI U3 Kypca MH()OPMATHKHU U (PU3UKH.

Lean nporpammbl: ocBoenue Hard- u Soft-komnerenuii o0yyaromuMucs B 00JacTu
IIPOrPaMMHUPOBAHUS U @3POTEXHOJIOTUN Yepe3 NCIOIb30BaHNe KeHC-TEXHOJIOTUH.

3apaum:
Obyuarowue:

— M3y4uTh Oa30Bble TIOHATHS: alIrOPUTM, OJOK-CXeMa, IepeMeHHas, LUKJ, YCJIOBU,

BhIUUCITUMAsT (DYHKITHS;

— chopMUPOBATh HABBIKM BBIMOJIHEHUS TEXHOJIOTMYECKOM LEMOYKH pa3pabOoTKH Mporpamm

CpeACTBaMU si3bIKa MporpammupoBanus Python;



U3y4UTb OCHOBHBIE KOHCTPYKIMM s3blka mporpamMupoBanus Python, mno3sBosstoniue
paboTaTh ¢ IPOCTHIMU M COCTaBHBIMU THIAMM JaHHBIX (CTPOKAMH, CIIMCKaMH, KOPTEKAMH,
CJIOBapsIMH, MHOKECTBAMMU );

Hay4YUTh IPUMEHATh HABBIKM IPOrPaMMHUPOBAHMS HAa KOHKPETHOM Y4eOHOM CHUTyaluu
(mporpaMmHpoBaHue OECIMIIOTHBIX JIETATENbHBIX allllapaToB Ha y4eOHYIO 3a1a4y);

pa3BUTh HAaBBIK MWJIOTHMPOBaHUS OECIMIOTHBIX JieTaTenbHbIX amnmnapatoB (BIIJIA) nHa
IIPAKTHUKE;

IMPUBUTH HABBIKU HpOGKTHOfI JACATCIIBHOCTH.

Pazsusarowue:

CIOoCcOOCTBOBATh PACIIUPECHUIO CIIOBAPHOTO 3ar1aca,

CIOoCOOCTBOBAaTh  Pa3BUTHIO  MaMATH,  BHHAMAaHUSA,  TEXHHYECKOTO  MBIILICHUS,
U300peTaTeNIbHOCTH;

CIO0COOCTBOBATH PA3BUTHUIO AITOPUTMUUYECKOTO MBIIIJICHHS;

CIoco0CTBOBATHh (POPMUPOBAHUIO HHTEPECA K TEXHUYECKUM 3HAHUSIM;

Croco0CcTBOBaTh (OPMUPOBAHHUIO YMCHHS MPAKTUYCCKOTO TPUMEHEHUS ITOJTYYCHHBIX
3HAHUH;

chopMupoBath yMeH#e (pOpMyIHpPOBaTh, APTYMEHTUPOBATH U OTCTAaNBaTh CBOE MHEHHE;

chopMupoOBaTh YMEHHE BBICTYNATh MyOJUYHO C JOKJIAAaMH, MPE3EHTAIUSAMU U T. T1.

Bocnumamenvnuwie:.

BOCIIUTBIBATh aKKYPaTHOCTb U AUCHUILTMHUPOBAHHOCTD P BBIOJHEHUU PabOTHI;
CHoCcoOCTBOBATh (POPMHUPOBAHUIO TOJTOKUTEIBHON MOTHBAIIUH K TPYAOBOH JESITEIBHOCTH;
croco0cTBOBaTh (POPMHUPOBAHUIO ONBITA COBMECTHOTO M MH/IMBUyaJIbHOTO TBOPYECTBA MPU
BBIMIOJTHEHUH KOMaHIHBIX 33/1aHUN;

BOCIIUTBIBATh TPYJ0II00HE, YBaXKEHUE K TPYLY;

(opMHpOBATH YYBCTBO KOJUIEKTUBU3MA U B3aUMOIIOMOIIIY;

BOCIHUTHIBaTh YYBCTBO MAaTPHUOTU3MA, T'PAKIAHCTBEHHOCTH, TOPJIOCTH 3a JOCTHUIKEHHS

OTEUYCCTBCHHOM HAaYKH U TCXHUKHU.

IIporuo3upyemsie pe3yJbTaThl H CIIOCOObI HX IPOBEPKH

JIN4HOCTHBIE Pe3yJIbTAThI:

KPUTHYECKOE OTHOIIIEHNE K HH(POPMAIIUU 1 U30UPATENbHOCTD €€ BOCTIPUSTHUS;
OCMBICIIEHHE MOTUBOB CBOUX JACUCTBUU IIPU BBIIIOJTHEHUU 3aJaHUN;
pa3BUTHE JIIOOO3HATEIBHOCTH, COOOPA3UTENBLHOCTH TPU BBIIOJIHEHUH PAa3HOOOPA3HBIX

3aJjaHui TIPOOJIEMHOTO U 3BPUCTHUYECKOTO XapaKTepa,



— pa3BUTHE BHUMATEIBHOCTH, HACTOMYMBOCTH, II€JICYCTPEMIEHHOCTH, YMEHHS MPEO0IEeBaTh
TPYAHOCTH;

— Ppa3BUTHE CAMOCTOATEIBHOCTHU CYXJIEHUH, HE3aBUCHMOCTH U HECTAHIAPTHOCTHU MBIIIJICHHUS;

— OCBOCHHE COIMAIBHBIX HOPM, MPAaBUJI IMOBEICHUS, pojeld U (OpM COLHUAIBHON JKU3HH B
rpymmnax u cooOIecTBax;

— (QopMHupoBaHHE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIICHWHM M COTPYAHHUYECTBE C
JIPYTUMH 00Yy4atOLTMHUCH.

MeTtanpeamMeTHble pe3yJbTaThI:

Peaynamusnule ynusepcaivuvie Vll€6Hbl€ oelicmeus.

— YMEHHUE IPUHHUMATh U COXPaHATh YUEeOHYIO 3a/1auy;

— YMCHHUC IUIaHHUPOBATH NOCICAOBATCIIbHOCTD IIAroB aJITOpUTMa AJid JOCTUKCHUA LCJIN;

— YMEHHE CTaBHUTh IeNb (CO3/laHuEe TBOPUYECKON paboThl), MIAHUPOBATH NOCTHKEHUE STOU
LEeJIH;

— yMEHHE OCYLIECTBIIATh UTOTOBBIM U NOIIATOBBIM KOHTPOJIb 110 PE3YJIBTATY;

— CHOCOOHOCTH a/IeKBaTHO BOCIIPUHUMATh OLIEHKY HACTaBHMKA U JIPYIHMX 00y4aroluXcCs;

— yYMEHHE pa3iIuyaTh Coco0 U pe3ynbTaT AeHCTBUS,

— yMEHHUE BHOCHUTb KOPPEKTUBBI B JCHCTBUSA B CIydae PACXOKJICHHUS PE3yJIbTaTa pPELICHUs
3a/1a4d Ha OCHOBE €€ OIIEHKH M y4€Ta XapaKTepa CJeTaHHbIX OMHUO0K;

— yYMEHHE B COTPYJHUYECTBE CTAaBUTh HOBbIE YUeOHbIE 3a/1a4H;

— CHOCOOHOCTH MPOSBIATH MO3HABATEIBHYIO HHUIIUATHBY B YU€OHOM COTPYIHUYECTBE;

— YMEHHE OCBaWBaTh CMOCOOBI pernieHHuss MpoOJeM TBOPUECKOTO XapakTepa B JKU3HEHHBIX
CUTyalusIX;

— YMCHHUC OLCHUBATH HOJ'Iy‘-I&IOHIHﬁCSI TBOp‘IGCKI/If/'I MNpoAYKT MW COOTHOCUTHL €TI0 C
M3HAYAJIbHBIM 3aMBICIIOM, BBITIONHSATEH IO HEOOXOIMMOCTH KOPPEKIMH THO0 MPOAYKTA, JIHU00
3aMbICJIa.

Hosznasamenvuvie yHusepcaibHble Vll€6Hbl€ oelicmeusi.

— YMEHHE OCYIIECTBIATh NOUCK HHPOPMAUUd B HHIUBUIYaJIbHBIX HWH(GOPMALMOHHBIX
apxuBax oOyuwaromerocsi, HH()pOpPMAIMOHHOW cpeae 00pa3oBATENbHOTO YUYPEXKICHHS,
benepanbHBIX XpaHUIUIIAX HH(OPMAIIMOHHBIX 00pa30BaTEbHBIX PECYPCOB;

— YMEHHE HCMOJb30BaTh CpeACTBa WH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH
JUISl peIIeHNs] KOMMYHHUKATUBHBIX, I03HABATENIBHBIX U TBOPUYECKUX 33]1a4;

— yYMEHHE OPHEHTUPOBATHCS B Pa3HOOOPA3UU CIIOCOOOB PELICHHS 3a/a4;

— YMEHHME OCYHIECTBIATh aHalu3 OOBEKTOB C  BBIIECJICHHEM  CYHIECTBEHHBIX U
HECYILIECTBEHHBIX ITPU3HAKOB;

— yYMEHHE IPOBOJUTH CpaBHEHHE, KJIACCU(PUKALIMIO MO 33JaHHBIM KPUTEPUSIM;



— yMEHHUE CTPOUTH JIOTUYECKHE PACCYKIICHUS B (hOPME CBSI3H MPOCTHIX CYKJIECHUN 00 0OBEKTE;

— YMCHHUC YCTAaHABJIMBATb aHAJIOTUU, IPUIUHHO-CJICACTBCHHBIC CBA3U,

— YMEHHE MOJIEIHMPOBATH, MPEOOPA30BHIBATE OOBEKT M3 UYBCTBEHHOH (OPMBI B MOJEIb, T/
BBIJICJICHBI CYIIECTBCHHBIC XapaKTEPUCTUKU 00BEKTa (IIPOCTPAHCTBEHHO-TpaduiecKas WiIH
3HAKOBO-CHMBOJIMYECKasl);

— YMEHHME CHHTE3UpOBaTh, COCTABJIATH IIEJIO€ W3 YacTel, B TOM YHCJIE CAMOCTOSATEIBHO
JOCTParBaTh C BOCIIOJHEHUEM HEJIOCTAIOIINX KOMIIOHEHTOB.

Kommynuxamuenvie ynusepcaivhbie V’{€6Hbl€ oelicmeus.

— YMCHHE apryMEHTHUPOBATh CBOIO TOYKY 3pPCHHS Ha BBHIOOpD OCHOBAHWUN U KPHUTEPHEB IPU
BBIJICTICHUH NMPU3HAKOB, CPABHCHUHU U KIacCH(PHUKAIIIN 00BEKTOB;

— yYMEHHE BBICIYIINBATh COOCCETHUKA M BECTH JHAJIOT;

— CIIOCOOHOCTH NMPU3HABATh BO3MOXKHOCTh CYIIECTBOBAHMS Pa3IMYHBIX TOYCK 3PCHHUS U MpaBa
KaXJIOTO UMETh CBOIO;

— YMEHHE IUIAaHUPOBaTh Yy4eOHOE COTPYAHHYECTBO C HACTABHUKOM H  JAPYTUMHU
00YYJaOIUMUCS: OTPEACIIATh 1eNH, QYHKIIUN YIaCTHUKOB, CITIOCOOBI B3aMMO/ICHCTBHS,

— YMEHHE OCYIICCTBJISTh IIOCTAHOBKY BOIPOCOB: HHUIIMATUBHOE COTPYJAHUYECTBO B MIOMCKE U
coope undopmanuu;

— yYMEHHe pa3pemniarh KOH(DIUKTHI: BBIIBICHUE, UACHTUPUKALUS IPOOJIEMbI, TTIOMCK M OIICHKA
ATBTEPHATHBHBIX CIOCOO0OB pa3pemieHus KOH(JIMKTA, TMPUHSATHE PEIICHUS € €ro
peanuzanus;

— YMEHHE C JIOCTaTOYHOM MOJHOTOM U TOYHOCTHIO BBHIPAXKATh CBOU MBICITU B COOTBETCTBHH C
3a/1a9aMH U YCIIOBUSIMU KOMMYHUKAIIHH;

— BJaJIeHUE MOHOJIOTMYECKOHN U TUaIOruuecKoi (opMaMu pedH.

IIpeameTHbIe pe3ybTaThl
B pesynbpTaTe ocBOCHMS MPOrpaMMbl 00YJarOIITUECS JOJIKHBI
3HamMb:
— OCHOBHBIE ANITOPUTMUYECKHE KOHCTPYKIIUH;
— TIPUHIIUIBI TOCTPOEHUS OJIO0K-CXEM;
— TPUHLHUIBI CTPYKTYPHOT'O IPOrpaMMUpOBaHus Ha sizbike Python;

— u4ro Ttakoe bIUIA u ux npenHazHaueHue.

— COCTAaBJIATH AJITOPUTMBI JJI pCUHICHUA MPUKIIAAHBIX 3a1a4;

— PpC€aIU30BbIBATH AJITOPUTMBI Ha KOMIIBIOTEPEC B BUAC IIpOrpaMm, HAIIMCAHHBIX Ha A3BIKC

Python;



— mnpuMeHATh Oubnmoreky Tkinter;
— OTJaXWBATh U TECTHPOBATH MPOTPAMMBI, HAMMCAHHBIC HA si3bIKe Python;
— HacrtpauBatb BIJIA;
— TPEICTaBIATH CBOM MPOEKT.
e1ademn.
— OCHOBHOW TEPMHUHOJIOTHEH B 00JIACTH aITOPUTMH3AINH U TPOTPaMMHUPOBAHHS;
— OCHOBHBIMH HaBBIKaMU IIPOTpaMMUPOBaHUs Ha si3bike Python;

— 3HaHMWAMH I10 YCTpOﬁCTBy U IIPUMCHCHUIO OECIMMIOTHUKOB.

®opmbl N0ABEeHNS UTOTOB PeaTN3alUM TONOJHUTEIbHON MPOrpaMMbl
[ToaBeneHne UTOTOB peaiu3yeTcs B paMKaXx CICAYIOIIMX MEPONPUSITHI: TECTUPOBAHKE 110
POrpaMMHUPOBaHHUIO Ha si3bIke Python, 3amuTa pe3ynbTaToB BeioNHEHUS Keiica Ne 4, rpynmnoBbie

COPCBHOBAHM.

@opMBbI 1eMOHCTPAIIUH Pe3yJIbTATOB 00yUeHH s
[IpencraBienue pe3yabTaToB 00pa30BaTENbHON NEATENBHOCTH MPOMIET B Gopme myOIudHON
IpPEe3CHTAlUMN PElIeHUI KeiiCOB KOMaHIaMH U MOCIEAYIOUIMX OTBETOB BBICTYNAIOUIMX HA BOIPOCHI
HACTaBHHMKA U APYTUX KOMaH]I.
®opMBbI INATHOCTUKH Pe3yJIbTATOB 00y4eHH s

Becez[a, TECTUPOBAHUEC, OIIPOC.



II. YuyeOHo-TeMaTHUYECKHI IJIAH

Ha3Banue pa3nena, TeMbl

Koaun4yecTBO 4acoB

Bcero

Teopus

IIpaxkTuka

Dopmbl
arrecrauuu/
KOHTPOJIsA

BBenenne B 00pa3oBaTeIbHYI0
NporpamMmy, TeEXHMKA 0e30MaCHOCTH

1

TecrupoBanue

OcHoBbl s3b1ka Python. IIpumeps! Ha
si3bike Python ¢ pazoopom
KOHCTPYKUMI: IHMKJIBI, YCI0BUS,
BETBJICHUS, MACCHUBbI, THIIBI JAHHbBIX

TecrupoBanue

Keiic 1. «Yraaaii uncjio»

JdemoHcTpanus
pelieHui Kelca

3.1

BBeneHne B HCKyCCTBEHHBIN MHTEIUIEKT.
[Ipumeps! Ha s3b1ke Python ¢
HWCKYCCTBEHHBIM MHTEIJIJIEKTOM I10
yraJbIBAHUIO YHUCEI, METOJI JUXOTOMUMU.
VYipasineHue NCKyCCTBEHHBIM
MHTEIJIEKTOM

3.2

[ToaroroBka K myOJIUYHOMY BBICTYIIJICHUIO
JJISL 3aIUThI Pe3ysIbTaToB. JleMoHCcTpanus
oT4éTa B TPYIIIE U 3alUTa PE3YJIbTATOB
paboThI

Keiic 2. «Cnacu ocTtpoB»

10

JdemoncTpanus
peleHni Keica

4.1

Pa6ora Ha s3b1Ke Python co cinoBapsmu u
CIIMCKaMH, MHOXKECTBEHHOE
IprcBanBaHue, 10OABICHHE SJIEMEHTOB B
CIIMCOK U UX yAaJIeHUE

4.2

[ImanupoBanue qu3aiiHa U MEXAaHUKH
urpsl. Co3/laHu€ TIIaBHOTO MEHIO UTPBI,
OoJICUEéTa OUYKOB

4.3

Busyanuzanus nporpaMMsel B Buje 0J10K-
CXEMBI

4.4

TectupoBaHue HaNmMCaHHON MPOTrPaMMBI U
nopabotka. [loaroroska kK my0IMuHOMY
BBICTYIIJICHUIO JUIS 3aUTHI PE3yIbTATOB.
JleMoHCTpanust pe3yabTaToB PabOTHI

Keiic 3. «Kanapkyasarop»

10

JdemoncTpanus
pelieHni Keica

5.1

[ToctaHoBKa mpob6IeMbl, reHepalus myTei
pelieHus

5.2

Coznanue mpoCTeUIero KalbKyasTopa ¢
noMo1ero ondanorexku Tkinter

5.3

TecTupoBaHue HaAMCAaHHOW IPOTPaMMBI U




nopaboTka
5.4 |IToaroroBka K MyOJIMYHOMY BBICTYIIJICHUIO 2 1 1
JUIS 3alllUThl pe3yabTaToB. JleMoHcTpanus
PE3yNbTaTOB pabOTHI
6. |Keiic 4. [IlporpammupoBaHue 35 11 24 JdemoncTpanus
ABTOHOMHBIX KBa/IPOKONITEPOB peleHu# Keiica
6.1 | Texuuka 6€30MaCHOCTH MPH MONETAX. 2 1 1
[IpoBeaeHue NOJETOB B PYYHOM PEKUME
6.2 |I[IporpamMmmupoBaHue B31ETA U MOCATKU 4 1 3
OECIUIOTHOTO JIETATEIBHOTO anmnapaTa
6.3 | BeimorHeHHE KOMaHI «Pa3BoOPOT», 6 2 4
«U3MEHEHHE BBICOTBI», «U3MEHEHHE
TTO3ULIH
6.4 | BeimosHeHre TpyNIOBOTo MoyéTa 2 0 2
BPYUYHYIO
6.5 | BeimoaHeHrEe MO3UIIMOHUPOBAHHUS 10 8 2 6
MeTKam
6.6 | [IporpammupoBaHue TPYIIOBOTO MOIETA 7 3 4
6.7 |IIporpaMMupoBaHHE POCBOTO 6
B3aUMOJICVCTBHUS
Hroro:| 68 22 46
ITI. Conepxanne y4e0HO-TEeMaTHYECKOI0 IJIAHA

No Tembl 3anaTHIA Conep:xanue 3aHATHI

1. | BeoaHoe 3anstue. BBenenune B | Teopusi: BBeieHne B 00pa3oBaTeNIbHYIO
npeaMer, TEXHUKA nporpamMmy. O3HakomIIeHHE 00yUaromuxcs ¢
oe3onacunoctu (1 4) porpamMmoi, mpuéMamMu u popMaMu padbOTHI.

Bsoassli nHCTpYKTaX 10 Th.

2. | OcHOBBI SI3bIKA Python. | Teopusi: ucropus si3eika Python, cdepa
IIpumepsl Ha s3bike Python ¢ | npuMeHeHus sA3bIKa, pa3aIuvnue B BEPCHSIX,
pa3dopom KOHCTPYKIMIi: | 0cOOeHHOCTH cuHTakcuca. OObsBIECHUE U
HHKJIbI, YCJIOBHUSA, BeTBJIEHUs, | HCIIOJIb30BaHKHE epeMeHHbIX B Python.
MAaCCHBBI, THIILI JaHHBIX (4 4) | Mcnonbs3oBaHue CTPOK, MACCUBOB, KOPTEXKEN U

cioBapeii B Python. Mcnons3oBanue yciaoBui,
IUKJIOB U BeTBJIeHUH B Python.

IIpakTuka: 3anyck uHTepnperaropa. Paznuuus
HHTEpIpeTaTopa u komnuistopa. Hanucanue
MIPOCTENIINX AEMOHCTPALMOHHBIX IPOTPAMM.
MuHu-nporpamMmbl BHYTpU IPOTPaMMBI.
Bripaxkenus B BeI3oBax ¢yHkuuid. Mimena
MEPEMEHHBIX. Y TIPAKHEHUS 110 HATMCAHUIO
IIPOrpaMM C UCIOJIb30BaHUEM IIEPEMEHHBIX,
YCJIOBUH M IIMKJIOB. ['eHepanus ciy4yallHbIX YUCENl.
I'pynnupoBka ukiioB B O10ku. Onepanuu
CpPaBHEHUS.

3 Keiic «¥Yragaii unciao»

3.1 | BBemeHnme B HMCKYCCTBEHHBIU \ Teopusi: AITOPUTMBI TOMCKA YKCJIA B MACCHBE.




uHTeIeKT. [Ipumeps! Ha s3bIKE
Python ¢  uckyccTBeHHBIM
UHTEIJICKTOM M0 yraJbIBAaHHIO
qHuceNl,  METOA  JAMXOTOMHHU.
VmpaBneHne  MCKYCCTBEHHBIM
UHTEJUIEKTOM (6 1)

BapuanTel coptupoBok. [Touck auxoromuei.
Pabota ¢ nepeMeHHBIMHU, paboTa ¢ QYHKIMIMU.
IIpakTuka: ynpaxHeHus 110 MOMCKY YUCEI B
MaccuBe. YTpakKHEHHs HA COPTUPOBKY YHUCEII.
Anroputmel orcka yrcia. MccnempoBanue
CKOPOCTH pabOThI aITOPUTMOB.

3.2 | IloaroroBka K myOoIM4IHOMY Teopus: co3nanue ynoOHOM U TOHATHON
BBICTYIUICHHUIO JUISl 3AILUTHI IIPE3EHTALNH.
pe3ynbTaToB. JleMoHCcTpanus IIpakTHKa: MOArOTOBKA MPE3EHTALIMY JUIsl 3AILUTHI.
OTuéTa B IPyIIIE U 3aIlNATA IlonroroBka peun AJis 3aIUTHI.
pe3yabTaToB paboThl (2 4)

4 Keiic «Cnacu ocTpoB»

4.1 | Pabora Ha s361Ke Python co Teopus: 3HAKOMCTBO C KEHCOM, MPEICTABICHUE
CJIOBapsIMH U CIIUCKAMH, MIOCTaBJIEHHON POOIEMBI.

MHO’KECTBEHHOE ITpHcBanBaHue, | Jloctyn k anemenTam no unaekcam. [lonydenne

no0aBJIeHUE IIEMEHTOB B ciioBa u3 cioBaps. OToOpakeHue UrpoBOro Mot

CIIUCOK U UX yaasieHue (4 41) urpoka. [IonydeHnne npeamnonoKeHuil Urpoka.
IIpoBepka nOMyCTUMOCTH MPEAIIOI0KEHUN UTPOKA.
IIpakTuka: Mo3roBoii ITypM. AHa/IU3 NPOOIEMBI,
reHepanus 1 00CyKJeHUe METO/I0B €€ PEeLIeHHUS.
Coznanue nporotuna nporpamMmmbl. OtpaboTka
METOJIUK.

4.2 | IlnanupoBaHue nu3aiiHa U Teopus: NoHATHE «MEXaHUKA UTPBDY,

MexaHuku urpsl. Co3znanue OrpaHHUYEHUS, IPaBUIIA.

[JIaBHOTO MEHIO UTphl, nojcuéra | [lpakruka: ynpaxsuenusd. [IpoBepka Hannumus

OYKOB (2 ) OyKBBI B ceKpeTHOM cioBe. [IpoBepka — He
no6eaust a1 urpok. O6paboTka OMmUOOIHBIX
npenanosnoxeHuid. ITpoBepka — He nmpourpai iu
UTPOK. 3aBEpIICHNE WM [Iepe3arpy3Ka Urphl.
Cozanue ri1aBHOrO MEHIO UTPBI, peaIn3alus
IIOCYETA OYKOB.

4.3 | Buzyanusanus nporpamMmsl B Teopusi: IpOEKTUPOBAHKE IPOEKTA C TOMOILBIO
BUJE OJI0K-cXeMbl (2 ) OJIOK-CXEM.

IIpakTuka: co3nanue Onok-cxeMm. BerBienue B
0JI0K-cXeMax. 3aKkaHYMBaeM UJIM HAUWHAEM UTpy C
Hauvana. Cnenyromas nonsiTka. O6paTHast CBA3b €
UTPOKOM.

4.4 | TectupoBaHUE HANMCAHHON IIpakTHKa: TECTUPOBAHUE CO3JaHHOMN UTPHI-
IporpaMMel U JopaboTka MIPOrpaMMbl, TOpabOTKa U paclIUpeHne
(1) BO3MO>KHOCTEH.

4.5 | IlogroroBka K mMyOJIU4YHOMY IIpakTHnka: MoAroTOBKa MPE3EHTALMM U PEUU IS
BBICTYIUICHHUIO ISl 3AIIUTHI 3amuThl. [Ipe3enranus co3gaHHON IpOrpaMMBbl.
pe3ynbTaToB. JleMoHCcTpanus
pe3ynbTaToB paboTsl (1 )

5 Keiic «KaabkyasaTop»

5.1 | Odopminenue npoexktHoU ujeH. | Teopusi: 3HAKOMCTBO C KeiicoM, IPECTaBICHHUE
dopmHpoBaHHE IPOrpaMMBbI | TTOCTAaBJICHHON POOJIEMBI.
pa6or (1 u) IIpakTHKa: MO3TOBOI IITYpM. AHAIIN3 TPOOJIEMBI,

reHepanus U 00CyKIEHUE METOIOB €€ PELICHHUS.

5.2 | IIporpamma JUIS pabots! | IlpakTHKa: HanKMcaHWe IPOTPaMMBI I OYAYIIETo




KaJbKyJsiTopa (2 1) KaJIbKYJIATOPA.

5.3 | Co3nanme  BHemHero  Buja | [IpakTuka: co3gaHue BHELIHETO BUIA
KaJIbKyJsiTopa (2 1) KaJIBKYJIATOPA.

5.4 | TectupoBaHH€E HAIIMCAHHOU IIpakTHKa: TeCTUPOBAHUE CO3JaHHOM POIPAMMBI,
IporpaMMbl U 10pabOTKa N0pabOTKa U pacIIipPEeHNe BO3MOXKHOCTEH.

(2 4)

5.5 | IloaroroBka K myoJIu4HOMY IIpakTHKa: MOArOTOBKA NPE3EHTALMHU U PEYN JJIs
BBICTYIUICHHUIO JUISI 3AIUTHI 3aLUTHI.
pe3ynbTaToB (2 )

5.6 | JlemoHCTpanus pe3yiabTaToB IIpakTHuka: npe3eHTalys CO34aHHONW IPOrPaMMBI.
paboTtsI (1 1)

6 Keiic «IIporpaMmmMupoBaHue aBTOHOMHBIX KBaJIPOKONITEPOB»

6.1 | Texuuka Oe3omacHocTH 1ipu | Teopusi: 3HAKOMCTBO C KeiCOM, MIPEICTABICHHUE
nonérax. [IpoBereHue mMoiETOB | MOCTaBIEHHON MPOOIEMBI, IPAaBUIIA TEXHUKU
B PyYHOM pexxkume (2 1) 6e3onacHocTH. M3yueHne KOHCTPYKIIUU

KBaJIpOKOIITEPOB.
IIpakTnka: nonérel Ha KBaJIPOKOIITEPAX B PYUYHOM
pEXRUME.

6.2 | IIporpammupoBanue B3néta u | Teopusi: OCHOBBI IPOrPAMMHPOBAHUS
IIOCAJIKH 0ecnMJIOTHOrO | KBaJIpOKONTEPOB Ha si3bike Python.

JeTaTeNbHOrO anmapara (4 4) IIpakTHKa: TECTUPOBAHUE HAITMCAHHOT'O KOJIa B
pEeKMMax B3JIETA U TOCAJKH.

6.3 | BeimonHenune KoMaH Teopusi: TeopeTHUECKE OCHOBBI BBIIIOJIHEHUS
«pa3zBoOpOT», KI3MEHEHUE pa3BopoTa, U3MEHEHMS BBICOTHI M IIO3ULIUU Ha
BBICOTBI», «M3MEHEHUE KBaJIpOKOIITEpAXx.
no3uuum» (6 1) IIpakTHka: TeCTUpOBaHUE IPOTPAMMHOIO KOJa B

peXHUMax pa3BOpOTa, U3MEHEHUS BBICOTHI U
MTO3ULIMH.

6.4 | BeimonHeHHE TPYIIIOBOTO IIpakTHKAa: BBIIIOJIHEHUE TPYNIIOBOrO MOJIETA HA
noJéra BpyuHyo (2 9) KBaJIPOKOIITEPE B PYUYHOM PEXHUME.

6.5 | BemmonHenue Teopusi: 0CHOBBI TO3ULIMOHUPOBaHUS indoor u
MO3ULIMOHUPOBAHUS 1O MeTKaM | outdoor KBaJIpOKONTEPOB.

(8 1) IIpakTHKa: TECTHPOBAHUE PEKUMA
noszunmonuposanus no ArUco - Mapkepam.

6.6 | [IporpammupoBanue Teopusi: OCHOBBI IPyIIIIOBOTO MOJIETA
rpymnmnoBoro nojuéra (7 u) KBaJpoKonTepos. M3yyeHne TUIIOB IPyNIIOBOIO

MoBeIeHUs pOOOTOB.

IIpakTnka: nporpaMMHpOBaHHUE POsI

KBaJIPOKOIITEPOB sl TPYNIIOBOTO MOJIETA.
6.7 | IlporpammupoBanue  poeBoro | Teopusi: OCHOBBI TPOrpaMMHUPOBAHUS POSI

B3auMozeicTus (6 1)

KBaJIpOKOIITEPOB.
IIpakTuka: BelnosHeHue rpynnoBoro rnoyiera B
ABTOMATUYECKOM PEXKHME.




IV. Conepixanue TeM MporpaMmsbl
Keiic 1. «Yragai umuciio»

[Tpu pemieHuu IaHHOTO Keiica oO0yyarouiyecs: OCBauBalOT OCHOBBI IIPOrpaMMHUPOBAHUS Ha
a3bike Python mocpeacTBoM cozaHusi UTphl, B KOTOPOU MOJIH30BATENb YTrabIBAET YUCIIO, 3aJaHHOE
KOMITBIOTEPOM.

[Iporpamma  3aTparuBaerT  MHOIO  KJIIOYEBBIX ~ MOMEHTOB  NPOTPAaMMHUPOBAHUSA:
KOHBEPTHPOBAHUE TUIIOB JAHHBIX, 3alUCh U YTeHUE (HaiIOB, UCIOJIB30BAHUE AITOPUTMA JETICHUS
OTpe3Ka 1nomnojiam, 00paboTKa MOJIyYeHHBIX JaHHBIX U MPEJCTaBICHNUE UX B BUJIE TPApUKOB.

Keiic 2. «Cnacu ocTtpoB»

Ketic no3Boiser O6y‘IaI-OH_II/IMC$I HOpa6OTaTB Ha SA3BbIKC PythOl’l CO CJIOBapsAMHU U CIIMCKAMMH,
HN3YUUTbh, KaK ACJIaTb MHOXCCTBCHHOC IIpHCBAMBAaHUC, [[O6aBJI€HI/I€ 9JICMCHTOB B CIIMCOK M HX

yAaJIeHUe, CO3/1aTh YHUKAJIbHBIN AU3aiH OyIyIIed UTphl.

Keiic 3. «KanabkyasaTop»

IIpn pemenun AaHHOIO Keica ydYallMecs CO3JAl0T IEPBOE IIPOCTOE IPUIIOKECHUE
KaJIbKYJISITOP: BBIMOJHAIOT MPOTPAMMHYIO YacTh Ha S3bIKe MporpammupoBanust Python u cozpator

uHTepdeiic I mosib3oBares mpu nomornu 6udmuorekn Tkinter.
Keiic 4. [IporpamMupoBaHne aBTOHOMHBIX KBQ/IPOKONTEPOB

PoeBoe B3aumonelicTBue poOOTOB SBISIETCS AaKTyalbHOM 3ajaded B COBPEMEHHOM
pobororexHuke. KBaapokonrepsl MOXHO cuuTaTh Jietaoomeil  pobortorexHukoil. Illoy
KBaJJPOKOIITEPOB, BBHIOJHEHHE 3a/laHMsI OO0EBBIMH OECHWJIOTHBIMM JICTATEIbHBIMU anmnapaTamu -

TAaKHUC 3aJIa4r pCIIAOTCA C ITIOMOIIBIO IPUMEHCHUA aJITOPUTMOB POCBOT'O BSaHMOHeﬁCTBHH.

JlaHHBINM Kelc MOCBAIIEH CO3/IaHUI0 IIOY KONTEPOB M3 3X OIjia BBINOJHSIOIMX IOJIET B
aBTOHOMHOM pexxkuMe. OOydaroyecs moiaydaT MepBble HaBbIKM MPOTrpaMMHPOBAHUS TEXHUYECKON
cuctembl Ha si3bike Python. Ilo3nakomsTcs ¢ anropuTmMamMu MO3MIIMOHHUPOBAHUS YCTPOWCTB Ha
yIaulle U B MOMELICHUM, a TaKXe y3HAIT O MPUHUUIAX pabOThl ONTHYECKOTO paclo3HaBaHMS

00BEKTOB.

V. Marepua/ibHO-TeXHHYECKHE YCI0BHS PeaIn3alii NPOorpaMmbl

AnmapaTHoe H TEXHHYeCKoe o0ecreveHue:

— Pabouee mecto oOyuaromerocs:
HOYTOYK: TIPOM3BOJUTENHHOCTH Tporeccopa (mo Tecty PassMark - CPU

BenchMarkhttp://www.cpubenchmark.net/): ne w™enee 2000 egunul; 00BEM



omnepatuBHOM mamsATu: He MeHee 4 ['0; oO0beM Hakomutenst SSD/eMMC: He meHee
128 I'06 (Mu COOTBETCTBYIOLIUI MO XapaKTEPUCTUKAM MEPCOHATBHBIN KOMITBIOTEDP C
MOHHUTOPOM, KJIIABUATYPOH M KOJIOHKAMH).

pabouee MecTo IpernoiaBaTess:

noytoyk: mpomeccop Intel Core i5-4590/AMD FX 8350 anamoruunas wnu Oosee
HOBas Mojenb, rpapudeckuii nporeccop NVIDIA GeForce GTX 970, AMD Radeon
R9 290 ananornynas win Ooyiee HOBast MOJIENb, OOBEM OINEPATUBHOW MAMSATH: HE
menee 4 T'6, Bugeossixoq HDMI 1.4, DisplayPort 1.2 unmm 6ojee HoBast Moeib (Mau
COOTBETCTBYIOLIMH IO XapaKTePUCTUKAM ME€PCOHAIBHBIA KOMIIBIOTEP C MOHUTOPOM,
KJIaBHATYpPOH U KOJIOHKAMH );

KOMIIBIOTEPHI JTOJKHBI OBITH TMOAKIIOYEHBI K eamHoi cetm Wi-Fi ¢ goctymom B
UHTEPHET;

IpPEe3eHTAlMOHHOEe 000pynoBaHHE (IPOEKTOP C 3KPaHOM) C BO3MOXKHOCTBIO
MOJIKJTIOYEHUS K KOMITBIOTEPY — | KOMIUIEKT;

¢GumIapT ¢ KOMIUIEKTOM JIMCTOB/MapKepHas [0CKa, COOTBETCTBYIOIIMKA HaOOp
MUCbMEHHBIX PUHAUIEKHOCTEH — 1 1mIT.;

kBagpokonrep DJI Ryze tello — ne menee 3 mir.;

I10JI€ METOK;

Wi-Fi poyrep.

IIporpammHoe ob0ecnieyeHue:

kommusitop Python 3.5;
BeO-Opaysep;
nakeT o¢puchoro I10;

TEKCTOBBIA PEAAKTOP.



VIIl. Cnucok 1uTepaTypbl H METOAHYECKOT0 MaTepHuaJia
['un, A.A. TlpuéMbl meTarornueckoil TEXHUKH: CBOOOIa BHIOOPA, OTKPBITOCTh, ACSITEIBLHOCTD,
obOpatHas CBs3b, HeaabHOCTh: [locobue mus yuuteneit / A.A. T'mn. — T'omens: UTITT «Cox»,
1999. — 88 c.
Bpennan, K. KpeatuBnoe nporpammupoBanue / K. Bbpennan, K. bomkx, M. Uynr. —
["apBapackas Beicmas mkona o6pazoBanust, 2017.
Jlytu, M. IIporpammupoBanue Ha Python. T. 1 / M. JIyru. — M.: CumBomn, 2016. — 992 c.
Jlytu, M. IIporpammupoBanue Ha Python. T. 2 / M. JIyru. — M.: CumBomn, 2016. — 992 c.
[Tondunenok, O.B. Knesep. KoncrpynpoBanue u nporpammupoBanue kBajapokonrepos / O.B.
[Tordwmrenok, A.W. lllnsikoB, A.A. Kopuroackuii. — Mocksa, 2016.
bpurrc, Jlxeiicon. Python mns mereir. Camoyuurtens mo mporpammupoBaHuio / JlxencoH
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