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Pabouas nporpamma
BHeypouHOIn gesiTeNnbHOCTN

«OCHOBbI NporpaMmMmnpoBaHuns Ha si3bike Python Ha npumepe
NporpaMMmnpoBaHunst 6eCNUMOTHOrO fleTaTeNIbHOro annapaTa»

YpoBeHb 06pa3oBaHUsA: OCHOBHOE 06Llee 06pa3oBaHue

KonuyectBo 4vacoB: 34
CpoK peanusaumu nporpammbl: 1rog
BospacT oby4varowmxca: 12 - 18net

Yuuteno: boilko AHapen Bnagumuposuy



MoAcHMTenbHaA 3anmcka

Mporpamma «OCHOBbI MporpammMmnpoBaHusa Ha A3blke Python Ha npumepe
nporpaMMupoBaHusa 6ecrnuioTHOro netare/lbHOro annapaTta» 1 4ac B Hefento, 34
yaca B rog.

CocTaB/ieHa Ha OCHOBaHUM:

- 3akoHa Poccuiickoin depepaumn «O6 obpasoBaHUM B Poccuinickoin deaepaummn»
0T 29.12.2012 roga Ne 273;

-KoHuenuunm npenojasaHuns npeAMeTHOM obnactu «TexHonoruns»
B 006pa3oBaTesfibHbIX oOpraHusaumax Poccuitickon Pefgepauum, peannsyrolimx
OCHOBHble 06Le06pa3oBaTe/ibHble NPOrpamMbl»;

- PacnopsxeHna MwuHuctepctesa npocseweHna P® ot 01.03.2019 r Ne P-23
«MeTo[MUyecKne peKomeHjauMn no co3faHnio MecT ANs peanvsauun OCHOBHbLIX U
LAOMOJTHUTESNbHBIX o6uweobpasoBartesibHbIX nporpamm L1ppoBoro,
€CTECTBEHHOHAYYHOro, TEXHWYECKOro W  rymaHuWTapHoro npogunend B
obpasoBaTe/lbHbIX OpraHM3aumax, pPacnosioXXeHHbIX B CE/bCKOW MECTHOCTU U
ManblX ropofgax, W [AUCTaHUMOHHbLIX MporpaMMm 00y4YeHUs onpefenéHHbIX
KaTteropuin o6yyaromxcs, B TOM 4ncne Ha 6a3e CeTeBOro B3auMOJeNCTBUA;

- Mpukaza MOH n MI KK Ne36loTt 05.02.2019r. «O BHeCeHUW W3MEHEHWUI B
NpMKa3z MWHUCTepCTBa 06pa3oBaHMsA, HayKM WM MOMOLEXKHOW MNOAUTUKM OT 28
oKTA6pa 2018 r. Ne3840 «06 yTBepXAeHWM Komnaekca Mep, KoHuenuum no
peanusaunmn Meponpuatusa gefepasbHOro npoekta «CoBpemMeHHas LWKofa» Mo
OOHOB/IEHUIO  MaTepuanbHO  TeXHUYEecKon 6asbl  Ana  (opMUpoBaHMA Y
00y4aroLLNXCA COBPEMEHHbIX TEXHOOMMYECKUX N TYMaHUTAaPHbIX HaBbIKOBY.

Paboyas nporpamma Kypca pa3pabotaHa Ha OCHOBaHMW MpOrpaMm
TexHonapka «KBaHTOpUYM» W HanpaefieHa Ha [MOAroTOBKY TBOPYECKOW,
TEXHUYECKN TPaAMOTHOW, TrapMOHWYHO Pa3BUTON NMYHOCTKU, obnagaroLLein
NOTNYECKUM MblILL/IEHMEM, CNOCOGHOW aHanM3upoBaTb W pewartb 3ajayn B
KomaHge B 06/1acTM  MH(OPMAUMOHHbLIX U a3pOTEXHONIOrMiA,  pellaTb

CNTYyaUNOHHbIE KelcoBble 3afaHnNA, OCHOBaHHbIE Ha MPynmnoBbIX NMPOEKTax.



3aHATMA MO JaHHOMY KYpCy paccymTaHbl Ha o6LueHay4yHYyH MOATOTOBKY
obyvawolmnxcs,  pasBuTMe  UX  MbIWEHUA,  JIOTUKKW,  MaTeMaTuyeckmnx
CNOCOGHOCTEN, UCC/e0BaTE/IbCKUX HABbIKOB.

Y4ebHbI Kypc «OCHOBbI MporpaMMupoBaHuns Ha a3blke Python Ha npumepe
nporpaMmmpoBaHus 6GecnuIOTHOTO JfleTaTe/lbHOrO0 annapara» HanpasieH Ha
M3yyeHne OCHOB MnporpaMmumpoBaHMsa Ha A3blke Python n nporpammupoBaHue
aBTOHOMHbIX KBapOKONTEpPOB.

B pamkax Kypca «OCHOBbI MporpaMmumpoBaHus Ha s3blke Python Ha
npuMmepe  nporpaMmuMpoBaHMa  GecnMNOTHOrO  neTaTteslbHOro  annapara»
obyuvarolimecas CMOryT [MO3HAKOMUTLCA C  (U3NYECKAMM, TEXHUYECKUMU U
MaTeMaTUYeCKUMUN NOHATUAMU. [MpuobpeTéHHble 3HaAHWA OyAyT MPUMEHMMbI B
TBOPYECKUX MpOeKTax.

Y4ebHbllh Kypc «OCHOBbI NporpaMmmpoBaHus Ha a3blke Python Ha npumepe
nporpamMmmpoBaHma 6ecnuioTHOrO fieTaTeNIbHOro annapara» npeacTasnseT coboi
CaMOCTOATENbHbIA  MOAY/b U COAEPXWUT HeobxoAuMble Tembl M3  Kypca
NHOPMATUKN U (DU3UKMN.

Llenb nporpammbl: ocBoeHue Hard- n Soft-komneTeHumnii obyyaroLmmmncs B

o6nacTn nporpaMMmnpoBaHusa u aBDOTeXHOﬂOFI/IVI yepes ncnonb3oBaHne Kenc-

TEXHONOTUA.
3agauu:
Ob6yuatouyme:
M3yunTb 0a30Bble MOHATUS: anropuTMm, OMOK-CXEMa, MepeMeHHas, LMK,
YCNOBUSA, BblUMCAMMAs QPYHKUNS;
- chopMMpoBaTb  HaBbIKW  BbIMOJIHEHNUS ~ TEXHONOrMYECKON  LEnoyKu
pa3paboTKM nporpaMmm cpefcTBaMn f3blka NporpammMmupoBaHus Python;
- N3YUYMUTb OCHOBHbIE KOHCTPYKUMM $3blKa MporpammupoBaHus Python,
nosgosndwwme pabotatb C MPOCTbIMA W COCTABHbIMW TUMNaMU [LaHHbIX

(CTpOKaMVI, CMNCKaMn, KOPTEXXaMW, CA0BapAMN, MHO)KeCTBaMI/I);



Hay4uUTb MPUMEHATb HaBblKX MPOrpaMMUPOBAHNA HA KOHKPETHON y4ebHOi
cuTyaumn (nporpammMupoBaHue 6eCnUIOTHbLIX NeTaTe/lbHbIX annapaTtoB Ha
yueOHyt0 3agauy);

pa3BUTb HaBblK MWNOTMPOBaHUA OeCNUNOTHBLIX JieTaTe/bHbIX annapaTtos
(BIMJTA) Ha npakTuKe;

MPUBNUTb HaBbIKA I'IpO€KTHOI7I LeATeNIbHOCTN.

Pas3suBatoLyme:

crnocob6¢cTBoBaTh paCWnpeHnNto Ca0BapHOTo 3aMaca,

crnoco6bcTBOBaTh pasBuUTUO nNamMATn, BHUMaHUA, TEXHUYECKOTO MbILLUIEHUA,
M306p€TaT6ﬂbHOCTI/I;

crnoco6cTBOBATH pasBUTUO aITOPUTMNYECKOT O MbILLIEHNA,
crnocobcTBOBaTH C*)OpMMpOBaHI/HO NHTEepeca K TEXHUYECKUM 3HaAHUAM;
crnoco6cTBOBaTh CbOpMI/IpOBaHI/IPO YMEHNA NPaKTUYEeCKOro npumMeHeHud

MONTYYEHHbIX 3HaHWU;

chopmmpoBaTb yMeHue (hopMynuMpoBaTb, aprymMeHTUMpoBaTb W OTCTauBaTb

CBOE MHEHMWE;

copmMupoBaTh  YMEHMe  BbiCTynaTb  Ny6AMYHO ¢ AOK’ajamu,

npeseHTaumsMu u T. M.

BocnnTaTenbHble:

BOCMUTbIBaTb aKKypaTHOCTb W ANCUUNTIMHUPOBAHHOCTbL TPW BbINMNOJIHEHUN

paboThl;

cnoco6cTBoBaTh (DOPMUPOBAHMIO MOMOXKUTENBHOW MOTUBALMU K TPYLOBOM
[eATeNIbHOCTH;

cnoco6cTBoBaTh (hOPMMPOBAHUIO OMbiTa COBMECTHOIO M MHAMBUAYANIbHOIO
TBOpPYECTBA NPU BbINOHEHUN KOMAHAHbIX 3aaHWiA;

BOCNUTbLIBATb TPYAONOOUNE, YBAXEHWE K TPYAY;

(hopMupoBaTh YyBCTBO KO/IJIEKTUBM3MA U B3aMMOMOMOLLN;

BOCMUTbIBATb YYBCTBO MaTpMOTM3Ma, rpPaKaaHCTBEHHOCTM, rOpAoCTU 3a

OOCTUXEHUA OTEYECTBEHHOW HayKN N TEXHUKN.



MporHo3nMpyemble pe3ynbTaThbl U CNocobbl UX MPOBEPKU

JINYHOCTHbIE pe3ynbTaThl:

KPUTMUYECKOEe OTHOLLUEHMEe K WHopMauum u  un3bupaTeNbHOCTL  eé
BOCTPUATHUS;

OCMbIC/IEHME MOTUBOB CBOWX [€/CTBMIA NPY BbINOMIHEHWUW 3aaHWIA;
pasBuTME N0GO3HATENLHOCTU, COOOPA3NTENILHOCTM NPW  BbIMOMHEHNN
Pa3HO06pa3HbIX 3a4aHNii MPOGNEMHOIO M 3BPUCTUYECKOTO XapaKTepa;
pasBUTUE BHMMATENbHOCTU, HACTONYMBOCTH, LieNeyCTPEMNEHHOCTMN, YMEHNS
npeofoneBaTb TPYAHOCTY;

pasBuTUe CaMOCTOSITE/IbHOCTK CYXAEHUIA, HE3aBUCMMOCTHU n
HEeCTaHAAPTHOCTU MbILLNEHNUS;

OCBOEHME COLMaNbHbIX HOPM, MpaBUN MOBEAEHMS, poneid U  hopm
COLMaNbHOM XM3HW B rpynnax u coobLecTsax;

(opMMpOBaHME KOMMYHUKATUBHOWKOMMETEHTHOCTM B OOGLLEHUM U

COTPYAHWUYECTBE C APYrMMUK 06YyUaoLLUMUCS.

MeTanpeaMeTHble pe3y/ibTaThbl:

PerynaTusHble YHUBepcanbHble y‘-I66HbIe ,u,eMCTva:

YMEHME NMPUHUMaTb U COXPaHATb YYebHYI 3adauy;

YMeHMe MNnaHMpoBaTb NOCNeA0OBaTe/IbHOCTb LIAroB anroputma  Ans
NOCTUXEHMNSA LEeNu;

YMeHMe CTaBUTb Uenb (co3laHMe TBOPYECKOW paboThl), MNaHMPOBaTb
AOCTMKEHME 3TON Lenu;

YMeHMe OCYLLEeCTBNSATb UTOTOBbIA 1 NOLWAaroBblil KOHTPO/b MO Pe3ynbTaty;
CNOCOBHOCTb afleKkBaTHO BOCNPUHMMATb OLIEHKY HacTaBHMKA W APYyrux
obyyaroLnxcs;

YMeHMe pa3nnyaTb crnocob n pesynbTar AenCcTBUS;

YMEHMEe BHOCUTb KOPPEKTWBbI B [ENCTBUS B CAy4vyae pPacxXoXiaeHus

pesynbTata pelleHusa 3ajadyM Ha OCHOBe €€ OLEHKM U Yy4YyéTa XapakTtepa

COAeNMaHHbIX OLLUNGOK;

YMEHWNE B COTPYAHNYECTBE CTaBUTb HOBbLIE yqe6Hb|e 3ajayu,



CMOCO6HOCTL  MPOSABNATL  MO3HABATE/NIbHYID  WMHULMATUBY B YYeB6HOM
COTPY/HNYECTBE;

YMEHMe 0CBamBaTh CMOCOObLI pelleHus Npo6aemM TBOPUECKOro XapakTepa B
KU3HEHHbIX CUTYaLUAX;

yMeHWe OLeHMUBaTh NoMyyatoLniics TBOPYECKNIA NPOAYKT N COOTHOCUTb €ro
C M3HaYanbHbIM 3aMbIC/IOM, BbIMOAHATL MO HEO6XOAMMOCTM KOPPEKL MM

6o NPoAyKTa, M60o 3ambicna.

[Mo3HaBaTeNbHbIE YHUBEPCA/bHbIE y‘-IE6HbIe IEI,(‘,‘I?IICTBI/IFIZ

yMeHMe  OCyWecTBNATb MOUCK  MHMOPMaUUM B  MHAMBUAYaANbHbIX
MH(OPMALMOHHbIX apxuMBax 06yuvarowerocs, WHMHOPMaLUNOHHOW cpefe
06pa3oBaTeNbHOr0 yupexaeHus, (hegepanbHbIX XpaHunui,ax
NH(OPMaLMOHHbIX 06pa3oBaTe/lbHbIX PECYPCOB;

YMEHWe UCNOoMb30BaTb CPeACTBa MH(OPMALMOHHbBIX U KOMMYHUKALMOHHbIX
TEXHONOTWA ANA  pelleHUuss KOMMYHUKATUBHbIX, MO3HaBaTe/lbHbIX W
TBOPYECKUX 3a4ay;

YMEHVE OPUEHTMPOBATLCA B pa3HO06pa3ni cnocob0B peLLeHns 3a4ay;
YMEHMNe OCYLLecTBAATb aHa/In3 OObEKTOB C BblJe/IEHNEM CYLLECTBEHHbIX U
HeCyLLeCTBEHHbIX NPU3HAKOB;

YMEHVEe NPOBOANTbL CPaBHEHMe, KnacCUgrKaLmio no 3afjaHHbIM KpUTEPUAM;
YMEHMEe CTPOUTb /NIOTMYECKMe pacCyXiaeHus B (opme CBA3M MPOCTbIX
CYX/eHN 06 06beEKTE;

YMEHMe yCTaHaB/MMBaTb aHaN0rnmn, NPUYNHHO-CNEACTBEHHbIE CBA3M;

yMeHMe MOoAennmpoBaTh, NPeobpa3oBbiBaTb 00bEKT M3 YYBCTBEHHON (hOPMbI
B MOfJenb, [Ae BblAENEHbl CYLIECTBEHHblE XapaKTepPUCTMKM 06beKTa
(NMpocTpaHCTBEHHO-Tpauyeckas Uanm 3HaKoBO-CUMBONYECKAS);

YMEHME CUHTEe3npoBaTb, COCTaBNATb LEN0e W3 4acTeid, B TOM uwucne

CaMOCTOATEJIbHO AOCTpanBaTb c BOCMOJ/IHEHNEM HeAOCTalOLWKNX

KOMMOHEHTOB.



KoMMYyHUKaTWBHbIE YHUBEPCANbHbIE YYeOHbIe AeiiCTBuS:

YMEHVE apryMeHTUpPOBaTh CBOK TOYKY 3pPEHMA Ha BblOOP OCHOBaHWI U
KPUTEPMEB MNPV BbIAENEHUN MPU3HAKOB, CPaBHEHUW W KnaccupuKauum
00bEKTOB;

YMEHME BbICNYLLINBATb CO6eCeAHNKa U BECTW AManor;

CNOCOOHOCTb MPU3HABaTb BO3MOXHOCTb CYLLECTBOBAHWUA Pa3NMYHbIX TOYEK
3pEHNA 1 MpaBa KaX/Joro NMeTb CBOHO;

yMeHWe NnaHnpoBaTb Y4YebHOEe COTPYAHUYECTBO C HACTABHWUKOM U APYrUMU
obyyarowMMnuca: onpeaenaTb Uenn, (GYHKUUM YYaCTHUKOB, CMOCOObI
B3aMMO/IeNCTBUS;

yMeHue OCYLLEeCTBNATh MOCTaHOBKY BOMPOCOB: NHULNATUBHOE
COTPYAHMNYECTBO B MOMCKe 1 cOope MHpopMaunu;

YMeHMe paspellaTb KOH(IUKTbI: BbISBAEHUE, UAEHTUHUKALNS NPO6NeMbl,
MOMCK W OLEHKA anbTEepPHATMBHbIX CMOCOG0B pa3pelleHnss KOH(INKTA,
MPUHSATME PELLEHNS U ero peanunsauus;

YMEHME C AOCTATOYHOW MOMHOTOW M TOYHOCTbIO BblpaXaTb CBOM MbICU B
COOTBETCTBUU C 3afla4amMmn 1 YCIOBUAMU KOMMYHUKaLWW;

BNlafleHNe MOHO/OTMYECKOI U ANaNornYecKoi hopmamm pedn.

NMpeaMeTHbIE pe3ynbTaTbl

B pe3ynbTaTe 0CBOEHMS NPOrpaMmMbl 06yyatoLecs A0MKHbI

3HATb:

OCHOBHbIE aMTOPUTMNYECKNE KOHCTPYKL NN,
MPUHLUNMNbI NOCTPOEHUA O/10K-CXEM;

MPUHLUNBI CTPYKTYPHOTrO NPOrpaMMuUpoBaHnsa Ha a3bike Python;

4yT1o Takoe BIJIA u nx npeagHasHa4yeHue.

yMeTb:

COCTaB/ATb a/iTOPUTMbI ANA pelweHna NpuKnagHbiX 3agad,;

peann3oBbiBaTb a/ITOPUTMbl Ha KOMMNbKOTEPE B BUAE MnMporpamMmm, HalnmcaHHbIX

Ha A3blke Python;



npuMeHATb 6UbnnoTeky TKinter;

OTNnaXnBaTb N TECTUPOBaATbL MporpamMmsbl, HarmMCaHHbIE Ha A3blKe Python;

HacTpamsaTb BIJ1A;

npeACTaBNsATb CBOW MPOEKT.

BNafeTh:

- OCHOBHOIA TePMUHONOT el B o06nactu anropuTMMU3aLUY n
NporpaMMunpoBaHus;
- OCHOBHbIMMW HaBblKaM¥ NPOrpamMMuUPOBaHmMs Ha A3blike Python;

- 3HaHundaMK no yCTpOVICTBy N MPUMEHEHNIO 6ecrnmnnoTHMKOB.

®dopMbl NOABEAEHUS UTOTOB peann3alun JONONHUTENLHON NPorpaMmbl
MofBefeHNEe NTOTOB peann3yeTcs B paMKax CrefytoLmnx MeponpuaTuii:
TecTMpOBaHMe Mo NPOrpaMMMpPOBaHUIO Ha A3blke Python, 3alnTa pe3ynbLTaToB
BbINONHEHMUS Kelica Ne 4, rpynnoBble COPeBHOBAHMS.
®opMbl IEMOHCTPALUN PE3y/IbTaTOB 00yUYeHMS
MpeacTaBneHne pe3ynbTaToB 00pa3oBaTe/lbHOM [eATeNbHOCTM NpoiiaeT B
hopMe Ny6AMUHOIN Mpe3eHTaLMM PeLleHni i KelicoB KoMaHAaMn U Nocnegyoumnx
OTBETOB BbICTYMNAKOLLMX Ha BONPOCHI HACTABHMKA U APYTrX KOMaHL.
dopMbl ANATHOCTUKWN Pe3yNbTaToB 06y4YeHUS
Becena, TecTMpOBaHue, onpoc.

Cofep>kaHue nporpamMmmbl

Keic 1. «Yragan 4yncno»

Mpu peweHWn [aHHOro Keilica o6yualoliMecs 0CBaMBalOT OCHOBbI
nporpaMmmnpoBaHnsa Ha A3blke Python mocpeAcTBOM CO3[aHUA UTPbl, B KOTOPOIA
NoNb30BaTeNb YrafbiBaeT YNC/O0, 3alaHHOE KOMIbIOTEPOM.

MporpamMma 3aTparnBaeT MHOrO KOUYEBbIX MOMEHTOB MPOrpaMMUpPOBaAHUS:
KOHBEPTMPOBAHME TUMOB [aHHbIX, 3anucb W uTeHWe (aiiioB, WCMNOMb30BaHUe
anropuTMa fleleHns OoTpe3Ka monosam, 06pa6oTKa MNOAYYEeHHbIX [aHHbIX W

npejcTaBneHne UX B BUJE rpatiMKoB.



Keiic 4. MporpaMmmunpoBaHne aBTOHOMHbIX KBaJpOKOMNTEpPOB.

PoeBoe B3ammofencTBMe pPoOOOTOB HABMAAETCA aKTyalbHOW 3afayerd B
COBPEMEHHON po6OTOTEXHMKE. KBaApOKOMTEPbl MOXHO CUYMTaTb JfleTatoLLein
po60oTOTEXHMKON. LLloy KBaApOKONTEPOB, BbINO/HEHWE 3ajaHUs 60eBbIMM
6ecnUNOTHBIMM NeTaTeNlbHbIMX  annapatamMn - TakKue 3afayn pewarTcs ¢
MOMOLLbIO MPUMEHEHUA a/ITOPUTMOB POEBOr0 B3aUMOJENCTBUSA.

[aHHbIA Kelnc MocCBAWEH CO34aHWMI0 LWOY KONTepoB M3 3X 6ecnmnoTHUKOB
BbIMOMIHAOLWMX NO/IeT B aBTOHOMHOM pexume. O6yvatrowmecs nonydvar nepsble
HaBblKM  MNPOrpamMMpoOBaHUSA  TEXHUYECKON CcUCTeMbl Ha A3blke Python.
lMo3HakoMATCA C anroputMamy MNo3VLMOHMPOBAaHUA YCTPOMCTB Ha ynuue U B

MOMeLWEeHNN, a TaKXXe Y3HAOT O NMPUHLUnNax paGOTbI OMNnTU4YeCcKoro pacno3HaBaHUA

00bEKTOB.
Copep>xaHune y4ebHO-TeMaTUYECKOr0 naaHa
No TeMbl 3aHATUN Copep>kaHne 3aHATUI
1. BBoAHOe 3aHATUE. BBeaeHne Teopus: BBefeHMe B 06pa3oBaTe/IbHYHO
B NpeaMeT, TeEXHUKa nporpammy. O3HakomneHWe oby4aroLwmxcs ¢
6e3sonacHocTun (14) nporpammMou, npuémamm n opmamm padoThbl.

BBOAHbIN MHCTPYKTaX no Th.
2. OcHoBbl  f3blka  Python. Teopwus: uctopus s3bika Python, cihepa
Mpumepbl Ha A3bike Python ¢ npumeHeHus f3biKa, pasinyne B BEPCUSX,

pasbopom KOHCTPYKLWA: 0COOGEHHOCTU CUHTaKcuca. O6bsABNEHUE U
LUWKNbI, YCNOBUSA, BETB/IEHUSA, WCMO/b30BaHNE NepeMeHHbIX B Python.
MaccCuBbl, TUMbl JaHHbIX icnonb3oBaHMe CTPOK, MaCCUBOB, KOPTEXEN U
(4 v) cnosapei B Python. icnonb3oBaHue yCNoBun,

LMKNOB 1 BeTBNeHU B Python.
lNpaKTuKa: 3anyck nHTepnpetaropa.
Pasnuunga nHTepnpetTatopa n Komnunatopa.
HanuncaHne npocTeiwnx LeMOHCTPALUOHHbIX
nporpamMm. MuHu-nporpammbl BHYTPK
nporpamMmbl. Bbipa)eHns B BbI30Bax
(yHKUMIA. ViMeHa nepemMeHHbIX. Y NpaxXHeHUs
MO HanMMcaHWo NporpaMm € UCMOJSIb30BaHMEM
MepeMeHHbIX, YCN0BUI N LUKNOB. "eHepayuus
CnyyanHbIX ymucen. pynnmpoBKa LMKIIOB B
6nokun. Onepaunn cpaBHeEHNUS.
3 Keic «Yragan uncno»
31 BBefieHVe B UCKYCCTBEHHbI Teopusa: anropuTMbl NOMUCKa Yncna B



3.2

4.1

4.2

4.3

4.4

4.5

n/n

nHTennekt. lMpumepbl  Ha
A3bIKe Python c
NCKYCCTBEHHbIM

NHTENNEKTOM no
yrafblBaHU 4ucen, MeTon
ANXOTOMUN. YnpasneHue

NCKYCCTBEHHbIM
NHTeNnnekTom (6 4)

MoAroTtoBka K ny6/MYHOMY
BbICTYM/IEHUIO AN1A 3aUThI
pe3ynbLTaTtoB. [leMoHCTpaLms
OTYéTa B rpynne un 3awnta
pe3ynbTaToB PaboThl (2 Y)

maccue. BapuaHTbl COpTMPOBOK. MoncCK
AnxoTommei. PaboTa ¢ nepemeHHbIMK, paboTa
C hyHKUMAMMN.

MpaKTuka: ynpaxHeHus rno noucky 4yncen B
mMaccuBe. Y NpaxXHeHUs Ha COPTUPOBKY YnCer.
Anroputmbl noncka uucna. MiccnegosaHue
CKOpOCTK paboTbl afirOPUTMOB.

Teopus: co3faHne yao6HOW U NOHATHOW
npeseHTauuu.

MpaKTuKa: NoAroToBKa npeseHTaunmn ans
3awmThl. MoAroTOBKA peyun ANs 3auuThl.

Kelic «[MporpaMmmmnpoBaHne aBTOHOMHbIX KBaIpOKOMTEPOB»

TexHuka 6e3onacHoCTU npu
nonéeTax. lNpoBeneHne
MofIBTOB B PYYHOM pexume
(2 1)

[NMporpammupoBaHue B3néTa
M nocagkum 6ecrnunoTHOro
netatenbHOro annaparta (4 4)

BbINo/NHEHNE KOMaHA,
«PasBopoOT», «M3MEHEHME
BbICOTbI», «M3MEHEHWNE
nosmuunm» (6 4)

BbinonHeHne rpynnosoro
nonérta BpyuHy (2 4)
BbinonHeHne
NO3NLMOHNPOBAHNA no
MeTKam (7 u)

Teopuns: 3HAKOMCTBO C Keincom,
npeacTaB/ieHne NOCTaB/IeHHOW Npo6emsl,
npaBuna TeEXHUKN 6e3onacHoCcTu. N3yyeHune
KOHCTPYKLMW KBapOKONTEPOB.

MpakTMKa: NonéTbl Ha KBagpPOKONTEPax B
PYUYHOM pexume.

Teopus: 0CHOBbI NPOrpaMMUpPOBaHms
KBaJpOKONTEPOB Ha A3blke Python.
MpaKTMKa: TeCTUPOBaHME HaNMCcCaHHOro Koja
B peXKnMmax B3néTa 1 nocagku.

Teopus: TEOPETUYECKNE OCHOBbI BbIMOHEHUS
pa3BopoTa, U3MEHEHUS BbICOTbI 1 NMO3MLMK Ha
KBajpokonTepax.

MpaKTuKa: TeCTUPOBaHME NPOrPamMMHOro
KoZa B peXxnmax pasBopoTa, U3MeHeHus
BbICOTbI M NO3MLMMN.

MpaKTuKa: BbINO/HEHWE FTPYNMNOBOro nonérta
Ha KBaIpOKOMTEPE B PyYHOM peXunme.
Teopusa: 0CHOBbI MO3ULMOHMpPOBaHKA indoor K
outdoor KBagpOKOMNTEPOB.

MpaKTuKa: TeCTUPOBaHUE pexmMma
no3numoHmpoBaHmsa no Aruco - mapkepam.

Y4yebHO-TEMATMYECKUI NaH

HasBaHue pasgena, Tembl

KonnyecTtBo 4acoB DopMbl
Bcero Teopus MMpak  arrecrauuu/
KOHTPO/S

TUKa
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3.2

4.1

4.2

4.3

4.4

4.5

BeefgeHne B 06pas3oBaTeNibHYHO
nporpammy, TeXHWKa 6e30MacHOCTY

OcHoBbI A3blka Python. Mpumepsbl
Ha A3blKe Python c pas6opom
KOHCTPYKUWIA: LUKNbI, YCNOBUA,

BETBNEHNA, MaCCUBbI, TUMbl AaHHbLIX

Keiic 1. «¥Yragai uncno»

BBefieHVe B NCKYCCTBEHHbIN
NHTEeNNeKT. NpumMepbl Ha A3blKe
Python ¢ uckyccTBeHHbIM
WHTENIEKTOM MO yragbiBaHuUIo
yucen, MeTo AUXOTOMUN.
YnpaBneHne NCKYCCTBEHHbIM
NHTENNEeKTOM

Moarotoeka K ny6/MyHOMY
BbICTYN/IEHUIO ANA 3aWUThbI
pe3ynbTatoB. [lemMOoHCTpaums
OTYéTa B rpynne un 3awnta
pe3ynbTaTtoB paboTbl

Keiic 4. TporpammupoBaHue
aBTOHOMHbIX KBaLpPOKONTEPOB

TexHuKa 6e30MacHOCTM npu
nonértax. lNposefeHne NONETOB B
PYYHOM pexume

MporpaMmMupoBaHue B3NéTa n
nocaiku 6ecnmaoTHOro
netatenbHOro annapara

BbINONIHEHNE KOMaH[ «Pa3BopPoOT»,
«N3MEHEeHMe BbICOTbI», «M3MEHEHUNE

no3nunm»

BbINoNHEHME TPYNNOBOro nonéta
BPYUHYIO

BblinonHeHne no3nUnoHnpPoBaHNA
no MeTKam

mToro:

21

34

12

15

22

TecTupoBaHue

TecTupoBaHue

JeMoHcTpauuns
peweHni Keica

JeMoHcTpaumns
peLleHnin Keica



TemaTunyeckoe naaHMpoBaHUe.

Tema 3aHATUA

BBeneHne B
obpasoBaTe/ibHYIO
nporpaMmmy, TeXHMUKa
6e3onacHoOCTH

OcHoBbl A3blka Python.
Mpumepbl Ha A3biKe Python ¢
pa3bopoM KOHCTPYKLMIA:
LWKNbI, YC/IOBUSA, BETB/IEHUS,
MacCuBbI, TUMbl JaHHbIX

Mpumepbl Ha A3biKe Python ¢
pa3bopoM KOHCTPYKLUNA:
LWKNbI, yCNTIOBUSA, BETBNIEHUS,
MacCuBbI, TUMNbI JaHHbIX

OcHoBbl A3blka Python.

OcHoBBbI f3blka Python.

Kon-Bo

4acoB

Copep>aHue 3aHATUN

Teopus: BBefeHNE B
o6pa3oBaTefibHYH
nporpammy.
O3HakoMeHne obyyato-
LW MXCH C NporpaMmmMon,
npuémamn n opMamm
paboTbl. BBOAHBLIN
WHCTPYKTaX no Th.

Teopusa: nctopms A3blka
Python, cthepa npumeHeHuUs
A3blKa, pasinyne B Bepcusx,
0COBEHHOCTU CMHTaKcmca.
O6bABEHNE M UCNONb-
30BaHMe rnepemMeHHbIX B
Python. Vicnonb3oBaHue
CTPOK, MacC/BOB, KOPTEXEMN
n cnosapeit B Python.
Mcnonb3oBaHue ycnosui,
LWK/IOB U BETBJIEHWNI B
Python.

MpaKTuKa: 3anyck
nHTepnpeTaTopa. Pas3nnuus
MHTepnpeTaTopa u
KomnunsTopa. Hanucaxue
MPOCTEMLLNX AeMOHCTPa-
LIMOHHBIX NPOrpamMm,
MWHU-NPOrpamMMbl BHYTPY
MporpamMmmsbl. BblpaXeHus B
BbI30Bax (DYHKUWIA. MeHa
NnepemMeHHbIX. Y NpaKHeHUs
Mo HanucaHuo NPOrpamm c
MCMoNb30BaHNEM
nepemMeHHbIX, YCNOBMWIA 1
LUMKNoB. eHepaums
CnyYaiiHbIX yncen.



10.

11.

12.

13.

14.

15.

16.

Keiic 1. «¥Yragan 4mcno»

Keitc 1. «¥Yragan yncno»

Keic 1. «Yragai uncno»

Kenc 1. «¥Yragan 4yncno»

Keiic 1. «¥Yragani umcno»

Kenic 1. «¥Yragan uncno»

Keiic 1. «Yragai uncno»

Keiic 1. «Yragan umcno»

Keiic 4.
«[MporpammmpoBaHune
aBTOHOMHbIX
KBaApOKONTepOB»

Keiic 4.
«[MporpammmpoBaHune
aBTOHOMHBbIX
KBaApOKOMNTepoOB»

Keinc 4.
«[MporpammupoBaHue
aBTOHOMHbIX
KBaJapOKOMTepPOB»

CpynnupoBKa LMKMIOB B
6nokun. Onepayun
CpaBHEHUS.

Teopua: anropuTMmbl
nomcka 4yncna B Mmaccuse.
BapunaHTbl COPTUPOBOK.
Monck AUXOTOMUEN.
PaboTa C NnepeMeHHbIMMU,
paboTa C PYHKUNAMN.

MpaKTuKa: ynpaxHeHus
Mo NMOMCKY Yncen B
MaccuBe. Y NpaKHeHns Ha
COPTUPOBKY YmCen.
ANropuTMbl NOUCKa Yncna.
NccnepoBaHye CKOpPOCTM
paboTbl anropUTMOB.

Teopusa: co3gaHue
YA0OHON N NOHATHOM
npeseHTaLunn.

MpaKTMKa: NoaroToBka
npeseHTauumn Ans 3alnThbl.
MoaroToBKa peun ans
3alNTBI.

TeopunA: 3HAKOMCTBO C
KelicoM, npeacTaBneHmne
nocTaBNeHHO Npobnemsl,
npaBuna TEXHNUKK
6e3onacHocTu. M3yueHune
KOHCTPYKLNK
KBaJpOKOMNTEPOB.

[NMpaKTnkKa: nonétbl Ha
KBaJpoKoNnTepax B pyyYHOM
pexume.

Teopus: OCHOBbI
nporpaMmupoBaHns
KBaZpOKONTEPOB Ha A3blKe
Python.



17.

18.

19.

20.

21,

22,

23.

24,

25.

26.

Keiic 4.
«[MporpammmnpoBaHue
aBTOHOMHbIX
KBajgpoKoNnTepoB»

Kewc 4.
«[MporpammupoBaHmne
ABTOHOMHbIX
KBaJpOKOMNTepPOB»

Keiic 4.
«[MporpammmnpoBaHue
aBTOHOMHbIX
KBaJpPOKOMNTEPOB»

Keric 4.
«[MporpammupoBaHmne
aBTOHOMHbIX
KBaJpOKOMNTepPOB»

Keiic 4.
«[porpammmnpoBaHue
aBTOHOMHbIX
KBaJpOKONTEPOB»

Kenc 4.
«[MporpammupoBaHmne
aBTOHOMHBbIX
KBaJapOKOMNTepOB»

Keiic 4.
«[MporpammMmupoBaHumne
ABTOHOMHBbIX
KBa/JpOKONTePOB»

Keiic 4.
«[MporpammmpoBaHue
aBTOHOMHbIX
KBajpOoKONTepoB»

Keiic 4.
«[porpammmnpoBaHue
aBTOHOMHbIX
KBajpoOKONTepoB»

Keiic 4.
«[MporpammMmupoBaHumne
aBTOHOMHbIX

MpaKTUKa: TeCTUpOBaHue
HanMcaHHOro Koja B
peXunmax B3néTa u
nocagKu.

Teopusi: TeOpeTUYeCcKue
OCHOBbI BbIMO/THEHWS
pa3BopoTa, U3MEHEHUS
BbICOThI 1 MO3ULMN Ha
KBapoKonTepax.

MpaKTUKa: TeCTUpOBaHme
NPOrpaMmmMHOro Kojaa B
peXmmax pa3BopoTa,
N3MEHEHWA BbICOTbI U
nosuLmn,

MpaKTuKa: BbIMOMIHEHNE
rpynnoBoro nonéta Ha
KBaZpoKonTepe B py4HOM



27

28..

29.

30.

31.

32.

33.

34

KBaipOKOMNTEPOB»

Keiic 4.
«[1porpammmpoBaHune
aBTOHOMHbIX
KBaApOKOMNTepoB»

Keric 4.
«[MporpammmpoBaHue
aBTOHOMHbIX
KBaJapOKOMNTepoB»

Keiic 4.
«[porpammMmmnpoBaHme
ABTOHOMHbIX
KBaJpPOKOMNTEPOB»

Keiic 4.
«[1porpammmnpoBaHune
aBTOHOMHbIX
KBaJpOKONTepoB»

Keiic 4.
«[1porpammmpoBaHune
aBTOHOMHbIX
KBajgpoKoNTepoB»

Keiic 4.
«[1porpammmpoBaHune
aBTOHOMHBbIX
KBaApOKONTepoOB»

Keic 4.
«[MporpammupoBaHumne
aBTOHOMHbIX
KBaJapOKOMTepOB»

Keiic 4.
«[MporpammupoBaHumne
ABTOHOMHbIX
KBaApOKONTEPOB»

nToro

34

pexume.

Teopwus: OCHOBBI
nosnunoHnposaHus indoor
1 outdoor KBaApOKOMNTEPOB.

NpaKTuKa: TecTMpoBaHue
pexunma
No3NLUMOHNPOBaHUSA MO
ArUco - mapkepam.

[NpakTuka: TecTupoBaHune
pexuma
No3VNLNOHUPOBaHUA MO
ArUco - mapkepam
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V. MaTepuanbHO-TeEXHUUYECKUNE YC/I0BUS peanunsaynm nporpaMmbl
AnnapaTHOe 1 TeXHUYEecKoe obecneyeHme:

- Pabouee mecTo 06yyaroLLerocs:
HOYTOYK: MpPOM3BOAUTENbHOCTL Mpoueccopa (no Tecty PassMark -
CPU BenchMarkhttp://www.cpubenchmark.net/): He mMeHee 2000
eanHny; ob6bemM ornepaTMBHOW namsATU: He MeHee 4 [6; 06beM
Hakonutens SSD/eMMC: He meHee 128 '6 (MM COOTBETCTBYIOLLMNIA
MO XapakKTepucTuKam MepcoHasibHbli KOMMbIOTEP C MOHUTOPOM,
KNnaBnaTypon 1 KoNoHKamu).

- paboyee mMecTO npenogasaTens:
HoyTOYyK: npoueccop Intel Core i5-4590/AMD FX 8350 aHanorun4yHas
nnu 6onee HoBas Mofenb, rpaguyeckmii npoueccop NVIDIA GeForce
GTX 970, AMD Radeon R9 290 aHanormyHas wnuM 605ee HoBast
mMofenb, 06beM OnepaTUBHON NamAaTW: He MeHee 4 6, BUAEOBLIXOA
HDMI 1.4, DisplayPort 12 wunu 6onee HoBas Mogenb (Mau
COOTBETCTBYIOLLMIA MO XapaKTepUCTUKAM NepCOHasbHbIA KOMMbIOTEP
C MOHUTOPOM, K/1aBMaTypoin 1N KONOHKaMWN);

- KOMMbHOTEpPbl JO/MKHbI ObITb MOAKMOYEHbl K eamHon cetn Wi-Fi ¢
[AOCTYNOM B UHTEPHET;

- Mpe3eHTauMoHHoe o6opygoBaHue (MPOEKTOP C  3KpaHOM) C
BO3MOXHOCTbIO MOAK/OYEHNA K KOMMbIOTEPY — 1 KOMMIEKT;

- (aunuapt c KOMM/IEKTOM nucToB/MapKepHas [0CKa,
COOTBETCTBYHIOLLMIA HABOP NUCbMEHHbIX NPUHAANEXHOCTEN — 1 WT.;

- kBagpokontep DJIRyze tello —He meHee 3 WT.;

- 1oJfie MeToK;

Wi-Fi poyTep.

MporpamMmmHoe obecrieyeHue:

- Komnunatop Python 3.5;

- Beb6-6paysep;
- naket oucHoro MNoO;

- TEeKCTOBbI peaakTop.

V1. Cnucok nuTepaTtypbl 1 MEeTOAMYECKOTO MaTepunana
1 TwuH, AA. TIpnémbl Nefarormnyeckon TexHMKN: ceoboga Bbi6opa, OTKPbLITOCTD,
[eATeNIbHOCTb, 0bpaTHas CBA3b, MAeanbHOCTb: locobue gnsa yuutenen / AA.
MmH. — Tomenb: UMM «Cox», 1999. — 88 c.
2. bpeHHaH, K.KpeatuBHoe nporpammupoBaHue / K. BpeHHaH, K. Bonkx, M.

YyHr. — apBappckas Bbicwas wkona o6pasosaHus, 2017.
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http://www.cpubenchmark.net/

NyTty, M. MporpammuposaHue Ha Python. T. 1/ M. Nlyty. — M.: Cumson,
2016. — 992 c.

NyTy, M. MNporpammuposaHue Ha Python. T. 2 / M. Nlyty. — M.: Cumson,
2016. — 992 c.

MoHpuneHok, O.B.Knesep. KoHCTpyuMpoBaHWe 1  nporpaMmumpoBaHue
kBagpokontepos / O.B. MNMoHpuneHok, A.N. Wnbikos, A.A. Kopurogacknin., —

MockBa, 2016.

Bpurrc, OxeincoH.Pylllon gnsa peteir. Camoy4ynTenb Mo nporpaMmmpoBaHuto /
xeincoH bpurrc. — MUN®. OetctBo, 2018. — 320 c.
https://github.com/dii-sdk/Tello-Python.

https://dl-

cdn.ryzerobotics.com/downloads/tello/0222/Tello+Scratch+Readme.pdf.

COINMMACOBAHO:
PykoBoAnTeNb

LleHTpa o6pasoBaHus
LindppoBoro n rymaHuTapHoro
npoguna «Touka PocTa»
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