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Kparkas anHoTanus

JononuurtensHas oOmieoOpa3oBarenbHas — oOIIepa3BUBAIOIIAs IporpaMMa  TEXHHUYECKOM
HaNpaBIEHHOCTU

«Ot Bunra» (manee — Ilporpamma). Ilporpamma HampaBiieHa Ha OBJIaJICHUE HaBbIKAaMU
IIPOrpaMMUPOBAHUS, AJITOPUTMUYECKOTO MBIIIJIEHUS, @ TaKXe IMPaKTUYeCKoW padoThl IO COOpKE,
IIPOrpaMMHUPOBAHUIO U OTJIAJKE 3JIEKTPOHHBIX YCTpoMcTB. M3yuas mporpammy, ydamiuecss CMOTYT
0CO3HaTh POJIb YEJIOBEKA B PA3BUTUU HAYYHO-TEXHUUYECKOIO IIOTEHIIMANA CBOEH POAMHBI.

JlaHHas mporpaMMa CIOCOOCTBYET PACKpPBITHIO TEXHHYECKOIO M TBOPYECKOIO IOTEHIMAajIa
o0yJaromuxcs, a TakKe B JabHEHIIIEM IIOMOXET UM B OTIpeNIeIeHuH cephl CBOEH MpodecCuOHaTbHON
NESITEIbHOCTH.

HosicuuTeabHAdA 3aNMCKA

AKTYalbHOCTB: B HacTosillee BpeMs Ipolecc MHPpOpMaTH3aiK MPOSABISIETCS BO BCeX cdepax
YeJIOBEYECKON  JedTelNbHOCTH. lVcrmonb3oBaHUWE COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHIi
ABISICTCS HEOOXOIMMBIM YCIOBHEM YCHEIIHOTO PAa3BUTHA KaK OTAENBHBIX OTpacied, Tak W
rocynapctBa B 1enoMm. Co3gaHue, BHEApPEHHUE, OKCIUIyaTalus, a TaKXKe COBEPLICHCTBOBaHUE
MHGOPMALIMOHHBIX TEXHOJIOTUI HEMbICIUMO 03 ydacTHs KBaIM(UUUPOBAHHBIX M YBJICUEHHBIX
CIELIUAIUCTOB, B CBSI3U C TUM BHeipeHHe Kypca «OT BUHTa» B y4eOHBIH POIecC aKTyaIbHO.

[Tporpamma yueGHOro Kypca «OT BUHTa» HalpaBiieHa Ha MOJATOTOBKY TBOPUYECKOM, TEXHUYECKU
IpPaMOTHOM, TapMOHUYHO DPAa3BUTOM JMYHOCTH, OOIANAIOLIEH JIOTMYECKUM MBIIUIEHUEM, CIIOCOOHOM
aHAJM3UPOBATh U pellaTh 33Jjauyd B KOMaHJe B 0071acTH HH(GOPMALIMOHHBIX U a3POTEXHOJIOTUH, pelIaTh
CUTYyallMOHHbIE KeHCOBBIE 3a/1aHUs], OCHOBAaHHbBIE HA TPYIIIOBBIX IPOEKTAX.

3aHATHS 1O JAaHHOMY KypCy pacCUMTaHbl Ha OOIIEHAy4YHYIO IOATOTOBKY OOydYarommxcs,
pa3BUTHE UX MBIIIJIEHUS, JOTUKHU, MaTEMaTUYECKUX CIIOCOOHOCTEMN, UCCIEA0BATENbCKUX HAaBBIKOB.

VY4eOHbIE Kypc BHEYpOuHOH JesTenbHOCTH «OT BUHTa» MpeiCcTaBiIseT coO0i
CaMOCTOSITENIbHBIN MOYJb U COAEPKUT HEOOXOIUMBIE TEMBI U3 Kypca MH)OPMATHKHU U (PU3HKH.

3aHATHA BHEYPOUHOM JeATEIBHOCTH OyayT TpoBoauThcs Ha 0a3e IlenTpa oOpa3zoBanHwmst
uuppoBoro U rymanutapHoro mnpodmieid «Touka pocTra», CO3MaHHOTO B LENSAX Pa3BUTHSI U
peanu3ali  OCHOBHBIX M JIOTIOJIHUTENBHBIX  00IIe00pa30BaTeNbHBIX MPOrpaMM  IU(POBOToO,
€CTeCTBEHHOHAYYHOTO M TyMaHUTapHOro mnpoduiel, (GopMHUpPOBaHUS COLMAIBHON KYIbTYpHI,
MIPOEKTHOM JIeATEIbHOCTH, HAlpaBICHHOW HE TOJbKO Ha pacIIMpEHHE MO3HABATEIbHBIX HHTEPECOB
IIKOJIbBHUKOB, HO M Ha CTUMYJIMPOBAaHHUE AaKTUBHOCTH, HWHUIMATHBBI U HCCIIEIOBATENbCKON
HesaTelbHOCTH oOyvaromuxca.  I[lpu peanmsanuu  JaHHOM mporpamMMbel  OyAeT 3aaeHCTBOBAaHO
obopynoBanue 1nenrpa «Touka Poctay

Hean nporpammbl: ocBoeHne Hard- u Soft-komnerenmuii oOyqarommumucs B o0mactu

MPOrPAMMHUPOBAHUS U a3POTEXHOJIOTUN YEPE3 UCTIOJIb30BAHUE KENC-TEXHOIOTUI.



3amaun:

Obyuarowue.

U3yduTh 0a30BbIC TMOHATHUS: QJITOPUTM, OJIOK-CXeMa, TMepEeMEHHAs, ULWKJ, YCIOBHS,
BbIUUCITUMAs (PYHKIHS;

cOopMHpOBAaTh HABBIKM BBIIOJHEHHUS TEXHOJOTHMYECKOW IIEMOYKH pPa3pabOTKU IMpOorpamm
Cpe/CTBaMu si3bIKa TporpamMupoBanus Python;

U3YYUTh OCHOBHBIC KOHCTPYKIIMH s3bIKa MporpaMmmupoBanus Python, mo3sosstoriue paboraTh
C IPOCTBIMH M COCTaBHBIMH THITAMHU JAHHBIX (CTPOKAMH, CITUCKAMH, KOPTESIKAMH, CJIOBaAPSIMH,
MHOECTBaMHU );

HAYYUTh TPUMCHATh HABBIKM MPOTPAMMUPOBAaHUS HA KOHKPETHOW YYeOHOW CHUTyaIuu

(HpOFpaMMI/IpOBaHI/IC OECHUIOTHBIX JETAaTENbHBIX aIrapaToB Ha y‘I€6Hy10 38,[[8‘1}7);

pPa3BUTh HABbIK MWJIOTUPOBaHUS OECHWIOTHBIX JieTaTenbHbiX annapatoB (BIIJIA) Ha
MPAKTHKE;

IIPUBUTH HAaBbBIKU HpOGKTHOﬁ JACATCIIBHOCTH.

Pa3zsusarowue:.

CII0COOCTBOBATH PaCIIMPCHUIO CJIOBAPHOI'0 3aI1aca,

CII0COOCTBOBATH Pa3BUTHIO InaMsTH, BHUMAaHU, TEXHUYCCKOI'O MBIIJICHWA,
H306peTaTCJ'ILHOCTI/I;

CII0COOCTBOBATH PA3BUTHUIO aJITOPUTMHUYCCKOTO MBIIIJICHUSA

CIIOCOOCTBOBATh q)OpMI/IpOBaHI/IIO HHTEPECAa K TCXHUYCCKUM 3HAHUAM,

Croco0CTBOBATh (POPMUPOBAHUIO YMEHUS TPAKTUYECKOTO TPUMEHEHHUS TTOJTYyUEHHBIX 3HAHUH;

chopMupoBaTh yMeHHE (HOPMYITHPOBATH, APTYMEHTHUPOBATH 1 OTCTAUBATh CBOE MHEHUE;
chopMupoBaTh YMEHHE BHICTYNATh MyOJUYHO C JOKJIAaMH, IPE3CHTAIUSAMU U T. TI.

Bocnumamenvhbie:

BOCIIUTBIBATh AKKYPaTHOCTb U AUCHUILTMHUPOBAHHOCTD P BBIIIOJHEHUU PaOOTH,
c1oco6cTBOBaTh (POPMUPOBAHUIO MOJIOKHUTEIbHON MOTHUBAIMH K TPYIOBOH J€STENbHOCTH;
CHOCOOCTBOBaTh (DOPMUPOBAHHIO OIBITA COBMECTHOTO M WHAMBUIYAIBHOTO TBOPYECTBA IpPHU
BBIIIOJIHEHUH KOMaHAHBIX 33/IaHUN;

BOCIIUTBIBAThH TPYJOTI00ME, YBaXKEHUE K TPYLY;

dbopMUpPOBATH YYBCTBO KOJIJIEKTUBU3MA U B3aMOITOMOLIIH;

BOCIIUTBIBATh UYYBCTBO NATPUOTHU3MA, TIPAKIAHCTBEHHOCTH, TOPJAOCTH 3a JIOCTHKEHUS
OT€YECTBEHHOU HAYKU U TEXHUKHU.



IInanupyemMble pe3yJbTaThl M CIIOCOOBI MX NPOBEPKHU

JINYHOCTHBIE pe3yJIbTaThI:

KPUTHYECKOE OTHOIIIEHNE K MH(POPMAIIMKA U U30MPATEITLHOCTh €€ BOCTIPUSATHS;

OCMBICJIEHHE MOTHBOB CBOMX JICCTBUIA MPH BBINIOJIHEHUU 3a1aHUM;

pa3BUTHE JIFOOO3HATEIBHOCTH, COOOPA3MTENBHOCTH TIPH  BBIMOJHEHUH Pa3HOOOPA3HBIX
3a/1laHuil TIPOOJIEMHOTO U ABPUCTUYECKOTO XapaKTepa;

pa3BUTHE BHUMATEIbHOCTH, HACTOMYMBOCTH, LEICYCTPEMIEHHOCTH, YMEHUS MPEOJI0JIEBATH
TPYAHOCTH;

Pa3BUTHE CAMOCTOSITEILHOCTH CYXKJICHHM, HE3aBUCUMOCTH U HECTAHIAPTHOCTH MBILICHHUS;

OCBOCHHE COLOHAJIBHBIX HOPM, IIpaBUJI ITOBCACHUA, poneﬁ n (bOpM COHHaHBHOﬁ JKHN3HHU B
Irpyliax u COO6H.I€CTBaX;
(1)OpMI/IpOBaHI/IC KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6H.[€HI/II/I U COTPYAHHYCCTBE C

JIPYTUMHU 00Yy4arOIIUMUCS.

MertanpeamMeTHble pe3yJibTaThl:
Pecynamusnvle ynusepcanvuvie yuebHuvle deticmeus.

- YMEHHUE PUHUMATh M COXPAHATH YICOHYIO 3a1a4y;

YMCHHEC IIJIAHUPOBATH NOCIICAOBATCIIbHOCTD IArOB aJITOpUTMa AJId JOCTUKCHUA LCIIN,

YMCHUC CTABUTH LCJIb (COSI[aHI/Ie TBOp‘IGCKOﬁ pa6OTBI), IJIAHUPOBATb NOCTHUXKCHUC 9TOM Ociu,

YMEHHE OCYILIECTBIIATh UTOTOBBIM U MOIIATOBBIA KOHTPOJIb IO pe3yJIbTaTy;

CIIOCOOHOCTH a/IEKBaTHO BOCIIPUHUMATh OLIEHKY HACTaBHUKA U APYTUX 00yUarOIINXCS;

YMEHHUE paziuyaTh Coco0 U pe3ynbTaT AeHCTBUS;

YMEHHE BHOCHUTH KOPPEKTHUBBI B JIEWCTBUSA B CIydac PaCXOXKIAECHHUs pe3ylbTara pELICHUS
3a/1a4M Ha OCHOBE €€ OIEHKH M y4€Ta XapaKTepa CleIaHHbIX OMMOO0K;

YMEHHUE B COTPYAHUUECTBE CTABUTh HOBBIE yUeOHBIC 3a/1a4H;

CIIOCOOHOCTH MPOSBIATH MMO3HABATEIBHYIO HHUIIMATUBY B Y4€OHOM COTPYTHUYECTBE;

YMEHHE OCBaWBaTh CHOCOOBI pEIICHHS MPOOIEM TBOPYECKOTO XapakTepa B >KU3HEHHBIX
CUTYyalHUsIX;

YMCHHUE OLCHUBATH HOHy‘IaIOHIHfICSI TBOp‘-IeCKI/Iﬁ OPOAYKT U COOTHOCHUTH €0 ¢ M3HAYaJIbHBIM

3aMBICIIOM, BBITIOJHSATH 110 HEOOXOAUMOCTH KOPPEKIIUU MO0 MPOIYKTa, JTUOO0 3aMBbICIa.

Ilo3nasamenvHble yHUBEDCAIbHbIE Vlle5Hbl€ oelicmeus.

YMEHHE OCYIIECTBIATh MOUCK MH(OPMAIMK B MHIUBUAYAJIBHBIX MH(OOPMAIIMOHHBIX apXHUBaX
oOyuarorierocsi, MH(GOPMAIMOHHOW cpelie 00pa30BaTENBHOIO YUPEXKACHUsS, (eaepaTbHbIX
XpaHWINIIAX UHPOPMAIIMOHHBIX 00pa30BaTeNbHBIX PECYPCOB;

YMEHHE UCTI0Ib30BaTh CPEACTBA HH(DOPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHH ISt

pelIeHnss KOMMYHUKAaTHBHBIX, TTO3HABATENbHBIX U TBOPUECKUX 3a]1a4;
yYMEHHUE OPUEHTUPOBATHCS B Pa3HOOOpa3HH CIIOCOOOB peIeHus 3a/1a4;

YMEHHE OCYIIECTBIIATh aHAN3 OOBEKTOB C BBHIJICIICHUEM CYIIECTBEHHBIX U HECYIIECTBEHHBIX
NPU3HAKOB;

yYMEHHUE IPOBOIUTH CPAaBHEHHUE, KIIACCH(DPHUKAIINIO TIO 33JJAHHBIM KPUTEPHSIM;

YMEHHE CTPOUTH JIOTUYECKHUE PACCYXKACHUS B (POpPME CBSI3U MPOCTHIX CYKIEHHH 00 00bEKTE;
YMEHHE YCTaHABIMBATh AHAIOTUH, IPUYNHHO-CIIECJICTBEHHbIC CBSI3H;

YMEHHE MOJAEIHPOBaTh, MPeoOpa3oBbIBaTh OOBEKT M3 UyBCTBCHHOW (POpPMBI B MOJENB, T/

BBIJICJIEHBl CYILECTBEHHbIC XapaKTEPHUCTUKU OOBEKTa (MPOCTPAaHCTBEHHO-rpaduyeckas WU



3HAKOBO-CUMBOJIMYECKAs );
YMEHHE CUHTE3UPOBaTh, COCTABIISATH 1I€JI0€ U3 YacTel, B TOM YUCJIE CaMOCTOSITEIIbHO

JA0CTpanuBaTh € BOCIIOJIHCHUECM HCAOCTAOINX KOMIIOHCHTOB.

Kommynuxamuensie ynueepcaivbHole V'{€6Hbl€ oeticmesus.

yYMEHHE apryMEHTHPOBaTh CBOIO TOYKY 3pEHHs] Ha BBIOOD OCHOBAHHUN W KpPUTEPUEB MpHU
BBIJICJIEHUH NIPU3HAKOB, CPABHEHUU U KJIaCCU(PHUKALIMU O0BEKTOB;

yYMEHHE BBICTYIINBATh COOECEAHNKA U BECTU JHAJIOT;

CHOCOOHOCTh NMPHU3HABATH BO3MOXKHOCTH CYIIECTBOBAHUS PA3IMUYHBIX TOYEK 3pEHMsI U IIpaBa
KaKJI0TO0 UMETh CBOIO;

- YMEHUE TIaHUPOBATh Y4eOHOE COTPYTHUYIECTBO C HACTABHUKOM M JIPYTHUMH O0YYAFOIIIUMUCS:
OIIPENIENIATH 1eNU, PYHKIIUM YYACTHUKOB, CIIOCOOBI B3aUMOJICHCTBUS;

YMEHHE OCYIIECTBISTh MOCTAHOBKY BOIPOCOB: WHUIIMATUBHOE COTPYIHUYECTBO B IMOUCKE U

coope uHpopmaruu;

yYMEHHE pa3peliath KOH(JIUKTHI: BBISBICHUE, UACHTU(DUKAIUS MPOOIEMbI, TIOUCK U OIICHKA

QIBTEPHATHUBHBIX CIIOCOOOB pa3pelicHus: KOH(PIIMKTA, IPUHATUE PEIICHUS U €r0 pealu3alus;

YMEHHE C JOCTATOYHOW IMOJIHOTOW M TOYHOCTBIO BBIPAKATh CBOM MBICIH B COOTBETCTBHUU C

3ala4aMi U yCJIOBUAMU KOMMYHUKAIIUN,
BI1aACHHUC MOHOJIOTHYECKON 1 ,Z[HaHOFI/I‘leCKOﬁ (1)OpMaMI/I pcuun.

HpeIlMeTHble pe3yJbTaThbl

B pe3ynbpTaTe ocBoeHHS IpOrpaMMbl 00y4aromuecs J0JKHbI

3HAmMb.

OCHOBHBIE aJITOPUTMHUECKUE KOHCTPYKIINU;
MPUHLIMIIBI TOCTPOEHUS OJIOK-CXEM;
HOPUHIUIBI CTPYKTYPHOT'O IPOTrPaMMHUPOBAHHUS

HPHUHIUITBI CTPYKTYPHOTO IIPOrpaMMUpPOBaHHs Ha si3bike Python;

yto Takoe BIIJIA u ux mpenHazHayeHue.

COCTaBJISITh AITOPUTMBI [T PEILICHUs TPUKIIAJHBIX 3a7a4;
HacTtpauBatb BITJTA

pean30BBIBATh AITOPUTMBI HA KOMIIBIOTEPE B BHJIE TPOTPaMM, HAIMCAHHBIX HA SI3BIKE
Python;
npuMeHsTh Onbmmorexy TKinter;

OTJIaXXHMBATh U TECTHPOBATh IPOTrPaMMBbI, HAlMCaHHBIC Ha s3bike Python;

HacTtpauBath BIIJIA;
IIPEJICTaBIISTh CBOW ITPOEKT.

glaodemo:.

OCHOBHOH TCpMHHOJ’IOFHGfI B 00J1aCTH ajr OpUTMHU3AllUU U IPOTPAMMUPOBAHUA,

OCHOBHBIMH HaBBIKaMH ITPOTrpaMMHpPOBaHus Ha si3bike Python;

3HAHUSAMU 0 YCTPOMCTBY U MPUMEHEHUIO OECITUIOTHUKOB.



®opMbl NO/IBe/IEHUSI HUTOTOB PeaJM3alUH JA0NOJHUTEIbHOI MPOrpaMMbl
[TonBeneHnue UTOrOB peain3yeTcsl B paMKax CIEAYIOIMUX MEPONPUATHI: TECTUPOBAHUE T1O
MIpOrpaMMHUPOBaHUIO Ha si3bIke Python, 3amuTa pe3ynbraTtoB BeinonHeHUs keiica Ne 4, rpynmnoBbie

COPCBHOBAHMUA.

®opMbl 1EMOHCTPALINH Pe3Y/JIbTATOB 00y4eHMsI
[IpencraBienue pe3ynbTaToB 00pa3oBaTeNbHON AEATEILHOCTH MPOUIET B ¢GopMe MyOIMYHOMN IMpe3eHTaluu
pelieHnit KeiicoB KOMaHJaMHU U IMOCJIEAYIOIIMX OTBETOB BBICTYIAIOIIUX HAa BOMPOCHl HACTAaBHUKA U JIPYTUX
KOMaH/,.
®opMblI NO/IBEIEHNS UTOTOB

becena, TectipoBanue, onpoc.



YyeOHo-TeMaTHYECKHI IIJIaH

n/n

Ha3Banmue pasaeja, TEMbI

KosnuecTrBo uacoB

- Beero

Teopu
b

| IpakTn

Ka

Dopmbl
aTrecramun/
KOHTPOJIsI

HUcnosb3oBanue

o0opynoBaHusi

nenTpa «Touka
Pocra»

1 rox oOyuenmust

BBenenue B 00pazoBaTesibHYIO IPOrPaMMYy,
TEXHHKa 0€30MacHOCTH

Bbecena

HoytOyk yuurens
(Legion), HoyTOyK
yueHuka (Acer)

Keiic 1. «Go Tello»

Becez[a, IIPAKTUKYM

Hoyr0yk yuurens
(Legion), HoyTOyK
y4denuka (Acer),
cmaptpon HUAWEL,
KBaJIPaKONTEPhl

Keiic 2. «Tello EDU»

becena, npakTukym

Hoyr0yk yunrens
(Legion), HOyTOYK
y4uenuka (Acer),
cmaptdon HUAWEL,
KBaIPaKOITEPhI

Keiic 3. «Drone Blocks»

becena, npakTukym

HoyrOyk yuurens
(Legion), HoyTOyK
y4uenuka (Acer),
cmaptdon HUAWEL,
KBaJIPAKOIITEPhI

Keiic 4. «Scratch 2»

becena, npakTukym

HoyrOyk yuurens
(Legion), HoyTOyK
yuenuka (Acer),
cmaptdon HUAWEL,
KBaIPaKOIITEPhI

Keiic 5. «IIporpammupoBaHue aBTOHOMHBIX
KBaJPOKONTEPOB)

becena, npakTukym

Hoyr6yk yuurens
(Legion), HoyTOyK
yuenuka (Acer),
cmaptdon HUAWEL,




KBaAPAKOITCPhI

Keiic 6. [IpoBenenne noj€ToB B pyd4HOM
pexume

becena, npakTukym

HoyTOyk yuurens
(Legion), HOyTOYK
yueHuka (Acer),
cmapthodr HUAWEL,
KBaJApPaKONTCPhI

UTOIO:

36

16

20

2 rox o0y4eHus

BBenenue B 00pa3oBareabHyIO IIPOrpaMMy,
TEXHUKa 0€30I1aCHOCTH

becena

HoytOyk yuutens
(Legion), HoyTOyK
yueHuka (Acer),
cmaptpon HUAWEL,
KBaJIPAKONTEPHI

OcHnoBsl si3b1ka Python. I[TpumMeps! Ha si3bIKe
Python ¢ pa306opom KOHCTPYKIMMN: ITUKIIBI,

2 YCJ10BUS, BETBJICHHW A, MACCUBLI, THUIIbI JaHHBIX 13

TectupoBanue

HoyTtOyk yunrens
(Legion), HOyTOyK
yuenuka (Acer),
cmaptpon HUAWEL,
KBaJIPAKONTEPHI

Keiic 1. «Yranmait uncio»

11

JleMoHCTpanus pemeHni
Kelica

HoyTtOyk yunrens
(Legion), HOyTOYyK
yuenuka (Acer),
cmaprdpon HUAWEL,
KBAaAPAKOITCPhI

Keiic 2. «Cnacu ocTpoB»

11

JleMOHCTpaus pemeHnit
Kelica

HoyTOyx yuurens
(Legion), HOyTOYK
yueHuka (Acer),
cmaptdpon HUAWEL,
KBAaAPAKOITCPhI

HUTOI'O:

36

12

24

3 rox o0yyeHus

BBenenue B 00pa3oBaTeinbHYIO IPOrpaMmy,
TEXHUKA 0€30IMaCHOCTH

becena

Hoyr6yk yuurens
(Legion), HoyTOyK
y4ueHnuka (Acer),
cmaptdon HUAWEL,
KBaJPaKOIITEPhI

2 Keiic 3. «Kanbkynsatop»

17

12

JleMOHCTpaIus peneHnit
Kelica

Hoyr6yk yunrens
(Legion), HoyTOyK




yueHuka (Acer),
cmaptdpon HUAWEL,
KBaJIPaKOMTEPhI

Keiic 4. [TporpammupoBaHre aBTOHOMHBIX

HoyTOyk yunrens
(Legion), HOyTOYK

KBaJIpOKOIITEPOB €MOHCTpAaLUs PELICHUI
3 18 6 12 A pKeLIIanp yueHuka (Acer),
cmapthodr HUAWEL,
KBaIPaKOITEPHI
HUTOIO: 36 12 24

10




Conepnéanne TeM .I[p()l"paMMbI‘Il.J'IH 1 rona oﬁyqé}mﬂ

TeMEbI 3aHATHH

Conep:kanue 3aHATHI

Keiic 1. «Go Tello» - 6 yacos

B nanHoM kelice oOy4aronyecs ojy4aT OCHOBHbIE TEOPETUUECKUE CBEJEHHUS 00 MCTOPUU U PA3BUTUU
BIUTA. 3HakOMUT ¢ TEpMHUHOJIOTHEN MUIOTUPOBAHUS U dJIeMEHTaMM Konrepa. [1o3Bossier HayunThes
yCTaHaBJIMBATh U HACTpauBaTh MOOMJIbHBIE IPUIIOKEHHUS 1O yIipaBieHHto JpoHaMmH. [Tomydar 6a3oBble
HAaBBIKH 10 IPOrPaMMHUPOBAHUIO MTOJIETA.

Keiic 2. «Tello EDU» - 6 yacos.

3HAKOMCTBO C ITUM KEiCOM OCHOBAHO B IMPOrPaMMHUPOBaHKK Ha si3bike Scratch. CocraBieHue nporpamMm us3
0JIOKOB U pPEIICHHE 3aHUMATEIbHBIX TOJIOBOJIOMOK B IMPOXO0XKJACHUN UTPOBBIX YPOBHEH MTO3BOJIUT B
YBJIEKATENIbHOI (JOpME MOTYUHUTh MEPBHIC HABBIKK B IPOrPaMMHUPOBAHHUHU.

Keiic 3. «Drone Blocks» - 6 yacos.

PaboTa ¢ 3TUM npunoxxeHueM repeHeceT BUPTyalIbHOE IPOrpaMMUPOBAaHUE NWJIOTUPOBAHUS B PEAIbHOCTb.
OTtpaboTKa HaBBIKOB IPOIPAMMHOT0 MHJIOTUPOBAHMUSL.

Keiic 4. «Scratch 2» - 6 yacos.

JlaHHBIH Kelic MO3BOJISIET MepeHecTH padoTy ¢ Oiokamu B Scratch ¢ MOOHMIBHOTO yCTPOWCTBA B
onepannonny cuctemy Windows. HoBbie BO3MOKHOCTH TpH ToAKII0YeHHe K Scratch 2.0 moxyneii
ynpasienus Tello u Lego VeDo 2.0 pacimpst 3HaHUS 110 IPOrPAMMHUPOBAHUIO U TIOATOTOBST
00y4aronerocsi K OCBOSHMIO MPOrpaMMUpPOBaHus Ha si3bike Python

Keiic S. IIlporpammupoBanue
ABTOHOMHBIX KBA/IpOKONTEPOB - 6 yaca.

PoeBoe B3aumojeiicTBie poOOTOB SBJISETCS aKTyaJIbHOH 3aaueil B COBPEMEHHONW POOOTOTEXHUKE.
KBagpokonrepbl MOXKHO cUMTaTh JieTaromeil podororexHukoi. [lloy kBagpokonTepoB, BHIIOIHEHUE 3a/1aHUS
00eBbIMM OECIMIIOTHBIMU JIETATEIbHBIMU alllapaTaMH - TAaKKUe 33JJa4l PEIIalOTCs ¢ TOMOIIBIO IPUMEHEHUS
ITOPUTMOB POEBOTO B3aUMOJIEHCTBUS.

JlanHbIi Kelic TOCBSILIEH CO3/1aHuI0 M0y KonTepoB U3 3X BIIJIA BBINOMHAIONIMX [TOJIET B aBTOHOMHOM
pexxume. OOydaromiecs Mojay4yar nepBble HaBBIKM IPOrpaMMHUPOBAHUS TEXHUUECKON CHCTEMBI Ha A3bIKE
Python TecTupoBaHue HaNMMCaHHOTO MPOTPAMMHOI0 KOZa B Pa3IMUHbIX PEKUMaxX U MO3UIMOHUPOBAHUE IO
ArUco-mapkepam

Keiic 6. [IpoBeaenne nos1éToB B py4HoM
peskume — 5 yacos.

OcymiectBienne BuzyaiabHoro nuinotupoBanue BIUJIA. Asponunamuka nosnera. [InanupoBanue u
HPOIIChIBAHKE MOJICTHBIX 3aaHuii 1 Muccuil. COpeBHOBaHHUS M TPyMIOBbIe moetsl Ha Tello.
Anpodorocsemka npu momoiu Mavic PRO Platinum s mocneayromero BugeoMonTaxa ua kypee IT, nim
co3AaHMs 31 MOZeNIell MECTHOCTH Ha Kypce XanTek. IIpu 3aBepuieHnn kaxxoro keiica mpoBOAsSTCS
COPEBHOBaHMUS.
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Conep:kanue y4e0OHO-TeMATH4Y€CKOI0 IIaHa 2 U 3 roaa o0yyeHus

Ne TeMbl 3aHATHI Conep:xkanue 3aHATHIA
1. | BoaHoe 3anATHE. BBenenune B npeamer, Teopusi: BBeneHMEe B 00pa3oBaTenbHy0 IporpaMmy. O3HakOMIIEHHE 00y4YarOLIMXCs C IPOrpaMMOH,
TeXHHKA npuémamu u popmamu paboTel. BBomHbINM HHCTpYKTax 1Mo Th.
o0ezomacuoctH (1 4)
2. | OcuoBbl s3bika Python. Ilpumepsr Ha | Teopus: ucropus sizbika Python, cdhepa npumeneHus s3bika, pa3inyne B BEPCUSIX, 0COOCHHOCTH
si3bIKke Python ¢ pa3oopom koHcTpykumii: | cuntakcuca. OObsBICHHE M UCIIONIL30BaHUE IIEPEMEHHBIX B Python.
IMKJIbI, YCJIOBHsS, BETBJIEHHS, MACCHBBI, | icnonb30BaHue CTPOK, MACCHBOB, KOpTexkel u cioBapeit B Python. Mcnonb30Banue ycinoBuii, IUKIOB U
TUNBI JAHHBIX (13 4) BeTBieHui B Python.
IIpakTHKa: 3anyck uHTepnperaropa. Paznuuns nareprperaTopa u koMnuisaropa. Hanmncanue npocrenmmx
JEMOHCTPALIMOHHBIX IIPOrPaMM.
Munu-nporpammsl BHyTpY IIporpammsl. Beipaxkenus B Bei3oBax ¢yHkuuil. IMena
MIEPEMEHHBIX. Y IPAKHEHUS 110 HAIMCAHUIO TPOTPAMM C MCIOIb30BAaHUEM IIEPEMEHHBIX,
yCIOBUH U LIMKIIOB. ['eHepanus ciy4aiHbIX yucel. ['pynnupoBka HUKIOB B 0y10ku. Onepanuu
CpPaBHEHUS.
3. Keiic «¥Yragaii yncjio»

3.1 | Beenenue B HCKYCCTBEHHBIH Teopusi: anropuT™bl orcka yrcia B Maccube. Bapuantsl coprupoBok. [lonck nuxotomueii. Pabora ¢
unremekT. Ilpumeprr Ha s3pike Python ¢ | mepemennsiMu, pabora ¢ Gpyakmusivu. IIpakTuKa: ypaXHEHHUS 110 IOUCKY YHCET B MACCHBE.
HCKYCCTBEHHBIM MHTEIIJICKTOM 10 | YrpaXHEeHUs Ha COPTUPOBKY uucell. AITOpUTMBI IoMcKa yncia. VMceiaenoBaHnue CKoOpocTH paboThbl
yraJblBAaHUIO 4YHCEN, METOA IUXOTOMHH. | alTOPUTMOB.

VYrpapiieHue UCKYCCTBEHHBIM HHTEIIEKTOM
(GRS

3.2 | [loaroroBka K my0IMIHOMY Teopus: co3nanue ynoOHOM U MOHATHOHN Npe3eHTaIUH.
BBICTYIUICHHUIO JUIsl 3aIIUThI PE3YJIbTAaTOB. IIpakTHka: MoAroToBKa Mpe3eHTalMK U1 3alIuThl. [loaroroBka peun i 3aluThl.
JleMoHcTpanus
OT4Y€Ta B IPYIIIE U 3aIINATA PE3YIBTATOB
paboTsl (2 u)

4 Keiic «Cnacu ocTpoB»

4.1 | Pab6ora Ha si3eike Python co

CIIOBapsIMH U CITUCKaMU, MHOXKECTBEHHOE
MprcBanBaHue, T0OABICHUE PJIEMEHTOB B
CITUCOK U uX yhanenue (3 u)

Teopusi: 3HAKOMCTBO C KEHCOM, MPECTaBICHUE TTOCTABICHHON MPOOIEMBI.

Hoctyn k anemenTam 1o uHjaekcam. [lomyuenue ciosa u3 cioaps. OToOpakeHre UTpoOBOTO IMOJIS UTPOKA.
ITony4yenue npeanonoKeHui Urpoka.

[IpoBepka DOMyCTUMOCTH MpenanoyokeHuid urpoka. IlpakTuka: Mo3roBod mTypM. AHaiau3 MpoOJieMbl,
reHepanus U 00CyXJAeHHe METOJIOB €€ peleHUsI.
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Co3znanue nporotuma nporpammsl. OTpaboTKa METOIUK.

4.2 | IlnanupoBanue nu3aiina Teopusi: NOHATHE KMEXAHUKA UTPbD», OTPAHUYEHUS, IPABUIIA.
UMeXaHUKH UIpbl. CO3aHuE TTIABHOTO MEHIO IpakTuka: ynpaxuenus. [IpoBepka Hannuns OyKBbI B CEKpETHOM ciioBe. [IpoBepka — He mobGenn Jau
UIPBI, MIOACYETA OUKOB (2 1) urpok. O6paboTka ommbOOYHBIX MpeanoaoxkeHuil. [I[poBepka — He mpourpan Ju Urpok. 3aBepuicHe
WJIU Tiepe3arpy3ka Urphl.
Co3panue raaBHOrO MEHIO MI'PhI, peann3anus MoJAcuYETa OUKOB.
4.3 | Busyanusauus 1porpamMMbl B Teopusi: TPOSKTUPOBAHKUE IIPOEKTA C TIOMOLILIO OJIOK-CXEM.
BH/IE OJIOK-CXeMBI (2 1) IIpakTuka: co3nanue 610K-cxeM. BeTBiienue B
OJ0K-cxeMax. 3aKaHYMBAaEeM UM HAYMHAEM UTPY C
Hauvana. Crnenyromiast monbITka. OOpaTHAS CBSA3b C HTPOKOM.
4.4 | TectupoBaHue HAMCAHHON IIpakTHKa: TECTUPOBAHUE CO3JJTAHHON UTPBI- IPOTPAMMBI, T0Pa0OTKA U PACIIMPEHUE BO3MOKHOCTEH.
nporpamMMmsl 1 1opadoTka (2 1)
45 | TIoAroToBKa K myOIMIHOMY IIpakTHKa: MOArOTOBKA MPE3EHTALMU U peuu AJid 3aluThl. [Ipe3eHTanus co31aHHON TPOorpaMMBl.
BBICTYIUICHHUIO JIJIs1 3aIIUTHI PEe3yJIbTATOB.
JlemoHcTpanus
pe3ynbTaToB padboThI (2 4)
S Keiic «KaabkyasiTtop»
5.1 | OdopmieHne MPOEKTHOMN HJIEH. Teopwusi: 3HAKOMCTBO C KEHCOM, MPEJCTABIECHUE
®opmupoBaHue Iporpammsl padboT (3 1) TIOCTABJIEHHON MTPOOJIEMBI.
IIpakTuKa: MO3roBO# MITYpM. AHAJIU3 TPOOJIEMBI, TEHEPALIHS U O0CYK/IEHUE METOOB €€ pelIeHUsI.
5.2 | IIporpamma mist pabote! KanbKynsTopa (4 1) | IlpakTHka: HanucaHue NpOrpamMMel Uit OyIyIIET0 KaabKyIsaTopa.
5.3 | Co3nanue BHelIHETo BUIa Kanbkynaropa (4 | IIpakTuka: co3gaHue BHEITHETO BUAA KabKYISITOPA.
4)
5.4 | TectupoBaHHe HATMCAHHOU IIpakTHKa: TeCTUPOBAHUE CO3AHHON MTPOTPAMMBEI,
IIPOrpaMMBI U ﬂopa6oTKa ,210pa60TKa " paClIupCHUE BO3MOYHOCTEM.
(39)
5.5 | IMoaroroBka Kk myOIUIHOMY IIpakTHKa: MOATOTOBKA MPE3EHTAIIUU U PEYH JJIS 3aIIHUTHI.

BBICTYIIJICHUTIO JJIA 3alIUThI
pe3yabTaroB (2 4)
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5.6 | JlemoHcTpamus pe3ynbTaToB paboTsl (1 u) IIpakTuKa: npe3eHTalus CO31aHHOI mporpaMmMbl. Teopusi: 3HAKOMCTBO C K€MCOM, MPEICTABICHUE
MOCTABIICHHOM MPOOJIEMBI, TPaBUIIA TEXHUKU
6e3onacHocTU. M3ydeHne KOHCTPYKIUHU KBAJAPOKOITEPOB.
6 Keiic «IIporpaMmmvupoBaHue aBTOHOMHBIX KBAJIPOKOIITEPOB)
6.1 | Texuuka 6€30MaCHOCTH MPH MOJIETAX.
IIpoBenerue NoETOB B PYTHOM PEKHUME (2 ITeopusi: 0CHOBBI IPOrpAMMHPOBAHUS KBaAPOKONTEPOB Ha s3bike Python.
1) IpakTHKa: TECTUPOBAHUE HANIMCAHHOIO KOJIa B PEKUMaX B3J1E€TA U TOCAIKH.
6.2 | IlporpaMmMupoBaHue B3JIETA U TIOCAAKH IIpakTHKA: BBIIIOJIHEHUE TPYNIIOBOTO MOJIETA HA KBAJAPOKONTEPE B PYYHOM PEXUME.
OECIUIIOTHOTO JIETAaTEIBHOTO anmapara (4 4)
6.3 | Beimosnenne komaH Teopusi: TeopeTHUECKHE OCHOBBI BBIIIOJIHEHUS PA3BOPOTA, U3MEHEHHUS BBICOTHI U NO3UIIMH HA
«Pa3BOPOT», KA3MEHEHHUE BBICOTHI», KBaJpOKOIITEpax.
«U3MEHEHHE MO3UIun (4 1) I[IpakTHKa: TecTUpOBAaHKE TPOTPAMMHOTO KOJIa B PEKUMAaX Pa3BOPOTA, U3MEHEHHUS BHICOTHI U MTO3UIIUH.
6.4 | BrimonHeHue rpynmnoBoro nojiéra Bpyunyro | IIpakTuka: BBIIOIHEHUE TPYIIIIOBOTO MOJNETA HA KBAPOKONTEPE B PYYHOM PEKUME.
(34)
6.5 | BrimonHeHue NO3MIMOHUPOBAHUS 110 ~ Teopusi: ocHOBBI O3UNMOHNPOBaHUS indoor u outdoor KBaPOKOIITEPOB.
MeTKaMm (3 1) IlpakTHKa: TeCTUpOBaHUE PeKUMaA MO3ULMOHUPOoBaHUs 10 ArUco - Mapkepam.
6.6 | IIporpammuposanue rpynnosoro nonéra (1 | Teopusi: 0OCHOBEI IPYIIIIOBOTO IOJETA
) KBaJIpokonTepoB. M3yueHne TUIIOB rPyIIIOBOTO MOBEACHUS POOOTOB.
IIpakTHKa: IPOrpaMMHUPOBAHUE POsI KBAIPOKONTEPOB ULl TPYNIIOBOIO MOJIETA.
6.7 | IlporpaMMupOBaHHE  POEBOTO

B3aumojeiicTaus (1 1)

Teopusi: 0CHOBBI IPOrpaMMHUPOBAHUS POS KBaJPOKONTEPOB.
IIpakTuka: BelnosHeHne rpynnoBoro rnojieTa B aBTOMaTHYECKOM PEXKHUME.

14




Conep:xkaHue TeM NPOrpamMMbl

Keiic 1 «Yragai yucjio»

[Ipu pemieHnn 1aHHOTO Keiica 00yJaromuecss 0CBaMBalOT OCHOBBI MPOTPaMMHUPOBaHUs Ha si3bike Python
MOCPEJICTBOM CO3JJaHUS UTPHI, B KOTOPOU MOJI30BATEINb YraIbIBAECT YUCIIO, 3aIaHHOE KOMITBIOTEPOM.
HporpaMMa 3anaFI/IBaCT MHOT'O KJIFOUEBBIX MOMCHTOB HpOFpaMMHpOBaHHHI KOHBepTI/IPOBaHI/IC THUIIOB JaHHBIX, 3aIIUCh
1 yTeHHue (aiiioB, UCIIOIb30BAHKE AJITOPUTMA JCICHHS OTPE3Ka MormojaM, 00padoTKa MOJYyICHHBIX TaHHBIX U

MpEJICTaBICHHUE UX B BUJIE I'Pa(UKOB.

Keiic 2. «Cnacu ocTpoB»

Keiic no3Bosser oOyuaromumcs nopadboTaTs Ha s3bike Python co croBapsiMu U ciuCKaMu; U3Y4UTh, KaK
JIeJIaTh MHOKECTBEHHOE MIpHCBaBaHue, 10OABICHIE SJIEMEHTOB B CIIMCOK U UX YAaJeHUE, CO3/aTh YHUKAIbHBIN

U3aiiH OyayIie Uurpsbl.
Keiic 3. KaabkyasaTop»

[Ipu pemreHnH JaHHOTO Kelca yqalnuecs CO34ar0T IEPBOE MPOCTOE IMIPUIIOKEHNE KAIBKYJIISATOP: BBIIOJIHAIOT
IIPOrpaMMHYIO YacTh Ha sI3bIKe IporpammupoBanus Python u co3narot unrepdeiic 1uis nonp3oBaresns npy NOMOIIH

oubimorexu Tkinter.

Keiic 4. [IporpamMupoBanne aBTOHOMHBIX KBaJIpOKONTEPOB

PoeBoe B3aumoieiicTBE poOOTOB SIBIISIETCS aKTyaJIbHOM 3aaueii B COBPEMEHHON POOOTOTEXHUKE.
KBanpoxonrtepsl MO’KHO cunTaTh JieTatouiei poootorexHukoi. 1oy kBapoKonTepoB, BHINOIHEHUE 3aJaHUS
60eBbIMU OECIMIIOTHBIMHU JIETATEIHBIMU allllapaTaMy - TAKKUE 337a4M PEIIaloTCs ¢ TOMOIIBI0 TPUMEHEHUS

AJITOPUTMOB POCBOT'O B3aHMOJICHCTBUS.

JlaHHbIH Kelc TOCBSILEH CO3/1aHu0 10y KonTepoB U3 3X BITJIA BbINOMHAIONIMX MTOJIET B aBTOHOMHOM
pexume. O0yyaronyecs Moxy4ar nepBble HaBbIKU MPOrpaMMHUPOBAHUS TEXHUYECKONW cUCTEMBI Ha si3bike Python.
[To3HaKOMATCS ¢ AITOPUTMAaMH MO3ULIMOHUPOBAHMS YCTPOMCTB HA YJIUIE U B IOMELICHUH, a TAKXKE Y3HAIOT O

IMpUHIHUITIaX paGOTBI OIITUYCCKOTO paCliO3HaBaHUA OOBEKT.
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