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MosacHUTenbHan 3anUcCKa

[Iporpamma «OcHOBBI TporpaMMupoBaHusi Ha si3bike Python Ha
npuMepe MporpaMMHUpPOBaHuUs OECITMIIOTHOTO JIeTaTeILHOIO anmnaparay 1 gac
B Hejenmo, 34 yaca B TOJI.

CocraBiieHa Ha OCHOBAHUH:

- 3akona Poccuiickoit denepannu «O0 obpazoBanuu B Poccuiickoi
Oenepaumm» ot 29.12.2012 roma Ne 273;

-Konnenmuu mpenonaBanust mpeaMEeTHOW 007acTh «TexXHOMOorus»
B 00pa3zoBaTenbHbIX opranu3anusx Poccuiickoit deneparuu, peanrn3yronmx
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI»;

- Pacniopsixenus MunucrepctBa npocsenieHuss PO or 01.03.2019 r
No  P-23 «Meroauyeckue peKOMEHAAIMU IO CO3JaHUI0 MECT JIs
peaiu3allid  OCHOBHBIX W  JOTIOJHUTEIBHBIX  00I11€00pa30BaTEIbHBIX
nporpaMM  HUGPOBOro,  €CTECTBEHHOHAyYHOTO,  TEXHHUYECKOro U
ryMaHUTapHOro  mpodmieii B 00pa3oBaTelbHBIX  OpraHU3ALUSX,
pPACIlONIOKEHHBIX B CEJIBCKOW MECTHOCTH W  MaJlbIX Topojaax, H
JUCTAHIIMOHHBIX  MporpaMM  OOy4YeHHUs  ONPENEIEHHBIX  KaTeropui
O00y4JarIINXCs, B TOM YHCIIE Ha 6a3e CETEBOTr0 B3aMMO/ICHCTBUSY;

- Ilpukaza MOH u MII KK Ne36lor 05.02.2019r. «O BHeceHHH
W3MEHEHUI B MPUKa3 MUHUCTEPCTBA OOpa30OBaHMsI, HAYKH U MOJIOJEHKHOM
noJUuTUKH OT 28 oKTAOpst 2018 1. Ne3840 «00 yTBEpKICHUH KOMILIEKCAa Mep,
Konuenuuu mno peanuzanuu Meponpustus (GeaepalbHOro  MpoeKTa
«CoBpeMeHHas 1IKOoJa» MO0 OOHOBJICHHIO MAaTEpUAIbHO TEXHUYECKOW 0a3bl
st GOpMUPOBAHUSL Y OOYYAIOUIUXCS COBPEMEHHBIX TEXHOJOTUYECKUX H
T'YMaHUTAPHBIX HABBIKOBY.

PabGouas mporpamma kypca pa3paboTaHa Ha OCHOBAHMM IpPOrpamMm
TexHonapka «KBaHTOpUyM» W HampaBjieHa Ha MOATOTOBKY TBOPYECKOM,
TEXHUYECKH TPAMOTHOM, TAPMOHHMYHO Pa3BUTOM JMYHOCTH, OOJamarouien

JJOrM4YCCKMM MBIIIJIICHUECM, CIT0COOHOM AHAJIM3UPOBATh U PCIIATh 3adda4U B



KOMaHJe B o0Oylacth HWH()OPMAIMOHHBIX U a’POTEXHOJOTHM, pEIIaTh
CUTYaIIMOHHBIE KEHCOBBIC 3aJaHMsI, OCHOBAHHBIE Ha TPYIIIIOBHIX MPOSKTAX.
3aHATHS 0 JAaHHOMY KypCy pacCUMTaHbl Ha OOIICHAYYHYIO
MOJITOTOBKY ~ OOYyYaIOIIMXCS, PAa3BUTHE WX  MBINIICHUS,  JIOTHUKH,
MaTEeMaTUYECKUX CIIOCOOHOCTEH, NCCIEN0BATEIbCKUX HABBIKOB.

VYuebnpiii kypc «OCHOBBI MPOTpaMMHPOBaHUs Ha s3bike Python Ha
MpUMeEpe MPOrpaMMHUpPOBAHKS OECHUIIOTHOTO JIETATENIbHOrO ammapara
HampaBjeH Ha W3Y4YCHHWE OCHOB MPOrpaMMHpOBaHMs Ha s3bike Python u
pOrpaMMHUPOBAaHNE AaBTOHOMHBIX KBaJIPOKOITEPOB.

B pamkax kypca «OCHOBBI ITpOrpaMMHUpOBaHus Ha s3bike Python Ha
pUMeEpe MPOrpaMMHUPOBAHKSA OECIUIOTHOT'O JICTATEILHOTO —armapara
OOydJaroIIrecs: CMOTYT MO3HAKOMHUTBLCSA ¢ (U3HUECKUMH, TEXHHYCCKUMHU U
MaTeMaTHIeCKUMH MOHATUAMH. [[proOpeTénHbie 3HaHUS OYIYT IPUMEHUMBI
B TBOPYECKHUX MPOCKTAX.

VYuebnpiii kypc «OCHOBBI MPOrpaMMHPOBaHUs Ha s3bike Python Ha
npuMepe MpOorpaMMHUPOBAaHHS OECHUIIOTHOTO JIETATENIbHOIO ammapara
MPENCTABIISIET COOON CaMOCTOSITENBHBIM MOMYIIh U COJIEPKUT HEOOXOTUMBIE
TEMBI U3 Kypca HH)OPMATUKY U (PU3HKH.

Iean mporpammbl: ocBoenue Hard- u Soft-komnereniuii
O0yYarOIIMMHUCS B 00JIACTH TIPOrPaMMHUPOBAHUS M a3POTEXHOJIOTHI Uepe3
HCTIOJIb30BAHUE KENC-TEXHOIOTHUM.

3agaum:

Obvuarwue.

—  u3yuuTh  0a3oBble  MOHSATHUS:  ANrOPUTM,  OJIOK-CXeMma,
nepeMeHHasi, 1K, YCIOBUS, BEIAUCIUMAsT (PYHKITUS;

—  copmupoBaTh  HABBIKM  BBIMOJTHEHUS  TEXHOJOTHYECKOU
[ENOYKU Ppa3pabOTKH TPOrpaMM CPEACTBAMHU S3bIKa MPOTPAMMUPOBAHUS

Python;



—  H3Y4YUTh OCHOBHBIC KOHCTPYKIIMH S3bIKa MPOTPaMMHPOBAHUS
Python, mo3Bosstonue padboTath C MNPOCTHIMH W COCTaBHBIMU THUIIAMU
JAHHBIX (CTPOKAaMU, CIUCKaMU, KOPTEXKaMHU, CIIOBAPSIMU, MHOKECTBAMH );

—  Hay4YWTh TPUMEHSATH HABBIKKM  NPOrPaMMHPOBAHUS  Ha
KOHKPETHOM y4eOHOM curyanuu (MporpaMMUpOBaHHE OECHUIOTHBIX
JIeTaTeNbHBIX alapaToB HA yYeOHYIO 3a/1auy);

—  Ppa3BUTh HAaBBIK NWIOTUPOBAHUS OECIIJIOTHBIX JIETATEIbHBIX
anmapatoB (BI1JIA) Ha npakTuke;

—  NPUBUTH HABBIKU MPOEKTHOM JACSITEIHHOCTH.

Paszsusarowue:

—  c1moco0OCTBOBATh PACUIMPEHHIO CIIOBAPHOTO 3aI1aca;

—  ¢mocoOCTBOBAaTh Pa3BUTHIO MAMSITH, BHUMAaHUS, TEXHUICCKOTO
MBIILJIEHUS, U300pETaTEIbHOCTH;

—  cmocoOCTBOBATh PA3BUTHUIO AITOPUTMUIECKOTO MBIIIJICHUS;

—  cmoco0CcTBOBaTh (POPMUPOBAHUIO HMHTEpPECAa K TEXHUYCCKUM
3HAHUSIM;

—  cmoco0cTBoBaTh (OPMHUPOBAHUIO YMEHHS TPAKTUYECKOTO
MPUMEHEHUS TTOJTYYCHHBIX 3HAHUN;

—  copmupoBarh ymeHue (HopmyiaupoBaTh, apryMEHTHPOBATh U
OTCTauBaTh CBOE MHECHHUE;

—  chopmupoBaTh yMEHHE BBICTYNATh IMYyOJUYHO C JOKJIAJIaMH,
MPE3EHTAIUSAMHA U T. T1.

Bocnumamenvhule:

—  BOCHUTBHIBAaTh AKKYPAaTHOCTh U JUCHUIUIMHUPOBAHHOCThH MpHU
BBITIOJTHEHUU PaOOTHI;

—  cmoco0cTBOBAaTh (POPMUPOBAHUIO TOJIOKHUTEIHHOW MOTHBAIIUU
K TPYJIOBOI IE€SITENLHOCTH;

—  cmocoOCTBOBaTh (DOPMUPOBAHUIO OIBITA COBMECTHOIO U
WHIMBUyaJIbHOIO TBOPUYECTBA MPHU BHIOJHEHWN KOMaH/IHbIX 3a/1aHH;

—  BOCIHUTBIBATh TPYA0Jt00UE, YBaXKEHUE K TPYAY;



—  (opmupoBaTh UyBCTBO KOJJIEKTUBU3MA U B3aUMOIIOMOIIIH;

—  BOCIHUTBHIBATh UYYBCTBO MAaTPUOTH3MA, TPaXIaHCTBEHHOCTH,
rOpPAOCTH 32 TOCTHKEHHSI OTE€YECTBEHHON HAYKU U TEXHUKHU.

IIporno3upyemsle pe3yibTaThl H CIIOCO0bI HX NPOBEPKH

JInuHOCTHBIE pe3yabTaThI:

—  KpUTHYECKOE OTHOIIEHHE K MH(OpMaAIuu U U30UPATETbHOCTH
€€ BOCIIPUSTHUS;

—  OCMBICIICHHE€ MOTHBOB CBOMX JICHCTBUN MpU BBINOJHEHUU
3aJaHMM;

—  pa3BUTHE JIOOO3HATENBHOCTH, COOOPA3UTENLHOCTH  MpU
BBINIOJIHEHUM Pa3HOOOpa3HbIX 3aJaHUNl NPOOJEMHOr0 M 3BPUCTUYECKOIO
XapakTepa;

—  pa3BUTHE BHUMATEIbHOCTH, HAaCTONYHMBOCTH,
LENEYCTPEMIEHHOCTH, YMEHUS TIPEO0JIEBATH TPYIHOCTH;

—  Ppa3BUTHE CAMOCTOSITEIBHOCTH CYXXICHHWI, HE3aBUCUMOCTH U
HECTaHAAPTHOCTHU MBILICHUS;

—  OCBOEHHE COILIMAJIbHBIX HOPM, MPaBUJ TOBEACHUS, pOJIeH U
dbopM conuanbHOM KU3HU B TPYINAX U COOOIIECTBAX;

—  (opmupoBaHHe  KOMMYHUKATHUBHOW  KOMIIETEHTHOCTH B
OOIIEHUU U COTPYIHUYECTBE C APYTUMH 00 y4arOIIUMHUCS.

MertanpeaMeTHbIe Pe3yJIbTAThI:

PGZV]Z}ZmuGHble YHUeeEpCajlbHble Vlle6Hbl€ oeticmeus.

—  YMEHHUE NIPUHUMATh U COXPAHATh YUYEOHYIO 3a7a4uy;

—  YMEHHE IUIaHUPOBATH MOCIEAOBATEIBHOCTh IIAroB ajaropuTMa
JUTS1 JOCTHXKEHUS LIETIH;

—  yMEHHE CTaBUTh Leib (Co3daHue TBOpPYECKOM pPaboThI),
IJIAHUPOBATH JIOCTUKEHUE 3TOM LIETH;

—  YMEHHME OCYUIECTBJIATh UTOTOBBIM M IMOMIATOBBIM KOHTPOJb IO

pe3ynbTary;



—  crnocOoOHOCTh aJIeKBATHO BOCIIPUHUMATH OIIEHKY HACTaBHHUKA U
IPYruxo0ydarommxcs,

—  YMEHHE pa3iInyath Croco0 U pe3ysbTaT JIeHCTBHUS;

—  yYMEHUE BHOCHTb KOPpPEKTHUBbI B JCHCTBUS B Cilydae
PACXO0KJICHMs pe3yJibTaTa PElICHHs 3aJa4d Ha OCHOBE €€ OLICHKHM U y4déra
XapakTepa CACIaHHbIX OINOOK;

—  YMEHHE B COTPYJHUYECTBE CTABUTh HOBbIE YUeOHBIE 3a/1a4H;

—  CHOCOOHOCTb TPOSIBJISTH I103HABATEIbHYIO HHMIIMATUBY B
y4eOHOM COTPYJHUYECTBE;

—  YMEHHE OCBauBaTh CIOCOOBI PELIECHUs MPOOJIEM TBOPUYECKOIO
XapakTepa B )KU3HEHHBIX CUTYaLHAX;

—  YMCEHHE OILICHUBATH MOJYYAKOIIUNUCS TBOPYECKUMU NPOLYKT H
COOTHOCHUTB €r0 C U3HAYAIbHBIM 3aMBICIIOM, BBIIOJHATH 110 HEOOXOIUMOCTH
KOppEeKLUHU OO0 MPOTYKTA, TNOO 3aMbICa.

llo3nasamenvuvie VHUBEPCATIbHbIE V’{€6Hbl€ oeticmeust.

—  yMEHHue OCYIIECTBIISITH MOMCK uHbopMaIuu B
WH/IUBUTYaJIbHBIX UH(OPMAITMOHHBIX apXuBax o0yuJarorerocs,
WHPOPMAIMOHHON Ccpene 00pa30BaTeNbHOTO YUPEXACHHS, (enepaabHbIX
XpaHWIHIIaxX HHHOPMAIIMOHHBIX 00pa30BaTEIbHBIX PECYPCOB;

—  yMEHHE WCMOJb30BaTh CpeacTBa  WH(MOPMAIIMOHHBIX U
KOMMYHUKAIIMOHHBIX ~TEXHOJOTHHA JUISI PEIICHWS KOMMYHHUKATHBHBIX,
MO3HABATEILHBIX U TBOPUYECKUX 3a7a9;

—  YMEHHE OPUEHTHPOBATHCS B pa3HOOOpa3UU COCOOOB PEIICHUS
3ajay;

—  yMEHHE OCYIIECTBISITh aHadu3 OOBEKTOB C BBIICICHUEM
CYIIECTBEHHBIX W HECYIIECTBEHHBIX MPU3HAKOB;

—  YMEHHE MPOBOJUTH CpPaBHEHUE, KIACCUPHUKAIIUIO TIO 3aJaHHBIM
KPUTEPHUSIM;

—  yYMEHHE CTPOWTH JIOTHUECKHE PACCYXKIEHHUS B (opMe CBSI3H

MPOCTHIX CYKIEHUH 00 00BEKTE;



—  yYMEHHUE YCTaHaBIMBATh AaHAJIOIMH, MPUYUHHO-CJIEICTBEHHbIC
CBSI3H;

—  yMEHHE MOJAEIUpOBaTh, NPeoOPa3oBbIBaTh  OOBEKT W3
YyBCTBEHHOM (OpMBI B MOJENb, TJA€ BBIJACIEHB CYIIECTBEHHbIE
XapaKTepUCTUKN 00BEKTa (MPOCTPaHCTBEHHO-Tpaduyeckass W 3HAKOBO-
CUMBOJINYECKas);

—  yYMEHHME CHHTE3UpPOBaTh, COCTABIATH LIEJIO€ U3 YacTEd, B TOM
YHCI€ CaMOCTOSITENIbHO JOCTpauBaTh C BOCIOJHEHHEM HEIOCTAIOIIMX
KOMIIOHEHTOB.

KOMMVHMKCIWIMGHble YVHUBEPCAIIbHbIE V'—l€6Hbl€ oelicmeusi.

—  yYMEHHME apryMEHTHUPOBaTh CBOI TOYKY 3pEHHUS Ha BBIOOP
OCHOBaHUWA ¥ KPUTEPUEB IMPU BBIICJICHUM TPU3HAKOB, CPaBHEHUU U
KJ1accupuKauu 00bEKTOB;

—  YMEHHE BBICIYIIMBATh COOECEIHNKA U BECTH JIUAJIOT;

—  CmoCOOHOCTh TPHU3HABATh BO3MOXHOCTH  CYIIECTBOBAHUS
Pa3JIMYHBIX TOYEK 3PEHUS U MPaBa KaKJI0I0 UMETh CBOIO;

—  yMEHHE  IUIAaHHPOBaTh  y4yeOHOE  COTPYAHUYECTBO  C
HACTAaBHUKOM M JPYTUMHU OOYYAIOIIMMUCS: OMNPENEsaTh Uenu, (QYHKIHU
YYaCTHHUKOB, CIIOCOOBI B3aUMOICHCTBUS;

—  YMEHHE OCYIIECTBJISITh MOCTAHOBKY BOIIPOCOB: WHUIIMATUBHOE
COTPYJIHUYECTBO B MOMCKE U cOope nHpopmaIny;

—  yMeHHe pa3peniaTb KOH(GIUKTHI: BBISIBICHUE, UJICHTU(DUKAIUS
mpoOJeMbl, TIONCK W OIICHKA aJIbTEPHATUBHBIX CIIOCOOOB pa3pelICHUs
KOH(MDITUKTA, MPUHATHEC PEIICHUS U €TO peaTn3alls;

—  yMEHME C JOCTaTOYHOW MOJHOTOWM W TOYHOCTBIO BBIPAKATH
CBOU MBICJIM B COOTBETCTBHUHU C 33/1a4aMU U YCJIOBUSMHU KOMMYHHUKAIIUH;

- BIaACHUC MOHOJIOTUYECKON 1 HH&HOPH‘{GCKOI;’I (1)0pMaMI/I pecUn.

IIpeameTHbIE pe3yJIbTATHI

B pesynbraTe ocBOeHUS MPOrpaMMbl 00 yUarOIITUECs TOKHBI



3HAMb.
- OCHOBHBIC aJITOPUTMHUYCCKHNEC KOHCTPYKIIUM
- IMPUHOMUIIBI TOCTPOCHH A 6HOK'CXCM;

—  MPUHIMIBI CTPYKTYPHOIO MPOrPaMMHUPOBAHUS Ha  S3BIKE

— uro Ttakoe BIUJIA u ux npegHazHaueHUE.
Memb.

—  COCTaBJISITh AJITOPUTMBI JIJI PEIICHUS MPUKIIAIHBIX 3a/a4;

—  peanav30BBbIBATh AJITOPUTMBI HA KOMIIBIOTEPE B BUJE MPOrpPaMM,
HaIMCaHHBIX Ha si3bIke Python;

—  npumeHsaTh oubmuoteky Tkinter;

—  OTJIQXUBaTh U TECTUPOBATH MTPOTPAMMBI, HAITMCAHHBIEC HA S3bIKE
Python;

—  HactpauBarts BIIJIA;

— MPEJICTABIISATH CBOM MTPOEKT.

61a0emn.

- OCHOBHOM TEPMHUHOJIOTHECH B 00JaCTH aJrOPUTMH3ALUHN H
MPOrpaMMUPOBAHUSI;

—  OCHOBHBIMH HaBBIKaMU MPOTpaMMHUPOBaHUs Ha s3bike Python;

- 3HAaHUAMMU 110 YCTpOﬁCTBy 1 IPUMCHCHHIO OECITMIIOTHUKOB.

®DopMbl NOABEACHUA UTOIOB PeAJIU3aLMU J0MOJTHUTEIHLHOU
NPOrpamMmabl
[TogBenenne UTOroB peanu3yercs B paMKax CIEAYIOLIIUX
MEPONPUATHIA: TECTUPOBAHUE 11O MPOrpaMMHUPOBAHUIO Ha si3bike Python,
3allKTa pe3yJbTaTOB BhINOJIHEHUS Keiica Ne 4, rpynmnoBbie COpEBHOBAHUS.
DopMBbI JEMOHCTPALUH Pe3YJIbTATOB 00yUYCHUA
[IpencraBnenure pe3yabTaTOB 00pa30BATEIBHON  JESATEIBHOCTU

npoiaer B ¢popme MyOTMIHON MPE3CHTAIMN PEIIeHU KeMCOB KOMaHIaMu U



MOCJICTYIOIIIUX OTBETOB BBICTYMAIOIIMX Ha BOIPOCHI HACTaBHUKA U JIPYTHX
KOMaH]I.
@opMbl TMATHOCTUKH Pe3YJIbTATOB 00y4eHH s
becena, TectupoBanme, onpoc.

Conepxanue nporpaMmmbl
Keiic 1. «Yragau uucio»

[Ipu pemenun gaHHOTO Keica 0OydaroIuMecs OCBaWBAIOT OCHOBBI
MPOrpaMMHUPOBAaHKS Ha s3bIke Python mocpencTBoM co3maHus WIPHI, B
KOTOPOH MOJIb30BaTeNb YTrabIBAET YUCIIO, 33JAHHOE KOMIIBIOTEPOM.

[Iporpamma  3aTparmBaeT  MHOTO  KJIIOYEBBIX  MOMEHTOB
MPOrPAaMMHUPOBAHKS: KOHBEPTHPOBAHWE THUIOB JIAHHBIX, 3alUCh W YTCHHE
(aiinoB, UCIIONB30BAHNE ANTOPUTMA JIETICHUS OTpPE3Ka MoroiaM, 0opadoTka
MOJTYYCHHBIX JTAHHBIX U MPEJCTABICHUE UX B BUJI€ TPaUKOB.

Keiic 4. IIporpaMmmupoBaHne aBTOHOMHBIX KBaJPOKONTEPOB.

PoeBoe B3aumMopeiicTBUe poOOTOB SIBJIETCA aKTyalbHOW 3amauvell B
COBpPEMEHHOU poOoToTexHuKe. KBagpokonTepsl MOKHO CUUTATh JIETaIOLIEn
poboTtorexHukoi. Illoy KBaapOKONTEpOB, BBHINOJIHEHHE 3aaHUS OOEBBIMH
OECIMIOTHBIMU JIETATEIbHBIMU alllapaTaMyd - TaKue 3a/1aydl PelaloTcs C

IMOMOIIbIO MPUMCHCHUS aJITOPUTMOB POCBOI'O BBaHMOHeﬁCTBHH.

JlaHHBI KEHC TMOCBSINEH CO3[JaHUI0 1IN0y KONTEpOB M3 3X
OCCNMJIOTHUKOB ~ BBIMOJNHSIONUX MOJET B  AaBTOHOMHOM  PEXKHME.
OOyyaroiuecs: mojiy4yaT MnepBble HaBBIKA MIPOrPAMMUPOBAHUS TEXHUUECKOM
cuctemMbl Ha  sa3pike  Python.  Ilo3nakomstcs ¢ anroputmamu
MMO3ULIMOHUPOBAHUS YCTPOWCTB HA YJIULE U B IOMEUICHNH, A TAKKE y3HAIOT

O MIPUHITUIIAX Pa0OTHl OMTHYECKOTO PACIIO3HABAHUS OOBHEKTOB.

Copnep:xanne y4eOHO-TeMATHYECKOI0 MJIAHA

No Tembl 3aHATHI Conep:xanue 3aHATHH
1. BeoaHnoe Teopus: BBegeHrE B 00pa30BaTEIbHYIO IPOrPAMMY.
3aHsITHE. O3HaKoOMIIEHHE 00YYaIONUXCs C MPOrpaMMON, TprEMaMm]




BBenenue B
npeamer,
TeXHHUKA
0e3onacnoctm (1

)

dbopmamu paboTel. BBogHbI nHCTpYKTaX 0 Th.

OcHOBBI fI3BIKA
Python.
Ipumepst Ha
si3pike Python c
pa3doopom
KOHCTPYKIHIi:
HHMKJIbI,
ycJIOBHS,
BETBJICHUS,
MAaCCHUBbI, THIIbI
AAHHBIX (4 4)

Teopus: ucropus s3pika Python, chepa npumeneHus 53t
paznuyue B BEPCHUSIX, 0COOEHHOCTU CUHTaKcuca. OObsBII
UCTIOJIb30BaHue nepeMeHHbIX B Python. Mcnons3oBanue
MacCHBOB, KopTexel u ciaoBapeit B Python. Mcnonb3oBar
YCJIOBHUH, ITUKIIOB M BETBJICHUI B Python.

IIpakTuka: 3anyck uHTEpIperaropa. Paznuuus uHTepIy
KoMnwiATopa. Hanncanme nmpoctenmmx 1eMOHCTPALIMOH
nporpamM. MUHU-TIPOrpaMMbl BHYTPH ITPOrpamMMBbl. Beip
BbI30Bax QyHKUMNA. IMeHa mepeMeHHBIX. Y TPaKHEHHUS TI
HAIIMCAHUIO IPOIPAMM C UCIIOJIb30BAHUEM ITEPEMEHHBIX,
HUKI0B. 'eHepanus cinydaiHbIX yucen. [ pynnupoBka uu
osoku. Oniepaiu CpaBHEHUS!.

Keiic «Yragau uucjio»

BBenenue
VCKYCCTBEHHBIN
VHTEIUIEKT.
ITpumepsl Ha
s3pike  Python ¢
HMCKYCCTBEHHBIM
WHTEJUIEKTOM 10
yTa/IbIBAHUIO
qucen, METO
JUXOTOMHUH.
YnpasieHue
MCKYCCTBEHHBIM
uHTEeIIeKTOM (6

4)

B

Teopusi: anropuT™MbI MOMCKA YKCIIa B MacCUBE. BapuaHT
coptupoBok. [lonck nuxoromueii. PaboTa ¢ mepeMeHHbI
¢ QYHKITUSIMU.

IpakTuka: ynpaxHeHUs 0 MMOUCKY YUCEIl B MACCHUBE.
YnpaxxHeHUsI Ha COPTUPOBKY YUCEN. AJITOPUTMBI ITOUCK:
HccnenoBanue CKOpOCTH pabOThI aIrOPUTMOB.

[ToaroroBka | Teopusi: co3gaHue y100HON U MOHSTHOM MTPE3CHTAIUU.
K MyOJIMYHOMY IIpakTHKa: TOATOTOBKA MPE3EHTAIMY ISl 3aIIUTHL. [1on
BBICTYIUIEHUIO peuu ISl 3alUTHI.
JUISL 3aLUATHI
PE3YIBTATOB.
JleMoHCTpanus
OTY€Ta B IPYIIIE
Y 3aIluTa
pPE3yIbTaTOB
paboTsl (2 1)
Keiic «IIporpaMmMupoBaHue aBTOHOMHBIX KBAJIPOKONT
TexHuka ‘ Teopus: 3HAKOMCTBO ¢ KEHCOM, IIPEICTABICHUE IIOCTABJ




0e3omacHoCTH
1pu MOJIETAX.
IIpoBenenune
IIOJIETOB B

PYYHOM pEXKHME
(24)

po0JIeMbl, TIpaBMIIa TEXHUKH Oe30macHoCTH. M3yuenHne
KOHCTPYKIIUU KBaJIPOKONTEPOB.
IpakTHka: NOJETH HA KBAIPOKONTEPAX B PYUYHOM PEXKI

s 1mo metkam (7

1)

[IporpammupoBa | Teopusi: OCHOBBI IPOrpaMMHUPOBAHUS KBAJAPOKONTEPOB |
Hue B3aéta U | sA3bIKe Python.
NOCa/IKu IIpakTnka: TeCTUPOBaHNME HAMMCAHHOTO KOJIA B PEXKHUME
0eCIUIOTHOTO MOCaJIKH.
JIETaTeNbHOIO
anmnapara (4 4)
Brinonnenue Teopusi: TeopeTHUECKHE OCHOBBI BBINIOJIHEHUS Pa3BOPOTA
KOMaH/I M3MEHEHUS BBICOTHI M MO3HUIIMU Ha KBAJIPOKOITEPaX.
«pa3BoOpOTY, IIpakTHKa: TECTUpOBaHKUE IPOrPAMMHOI0 KOJIa B PEKUM:
«A3MEHEHNE pa3BOpOTa, U3BMEHEHHSI BBICOTHI U MMO3UIIHH.
BBICOTBI»,
«A3MEHEHNE
no3utn» (6 )
Beinonnenune IIpakTHKa: BBEITOJIHEHNE TPYIIIIOBOrO NOJIETA HA KBAJIPC
IPyIIIOBOTO PYYHOM pEKUME.
MOJIETA BPYUYHYIO
(2 9)
Brinonnenue Teopus: ocHOBBI no3uIMOHUPOBaHuUsA indoor u outdoor
NO3UIMOHUPOBAH | KBaJIPOKOIITEPOB.

HpaKTI/IRa: TCCTUPOBAHUC PCIKUMA IMO3UITUOHUPOBAHUSA

- MapKepam.

Y4yeOHO-TEeMATHYECCKNH IJIAH

Ha3zBanmue pa3nena, TeMbl KosnuecTBo 4acon DopMBbI aTT
Teopusn | IIpakTuka KOHTp
BBenenue B 00pa3oBaTesibHYIO TecTupo
nporpaMmmy, TEeXHUKA
0e30macHOCTH

10



OcHoBbI s13bIKa Python.
IIpumeps! Ha a3bike Python ¢
Pa300poM KOHCTPYKIIHIA:
LIMKJIbI, YCJIOBUS, BEeTBJICHUS,
MAaCCHUBbI, THIIbI IAHHBIX

TecTupo

Keiic 1. «Yraga ayucio»

JdemoHcT
pelIeHui

BBeneHne B HICKYyCCTBEHHBIN
nHTEIUIEKT. [IpumMepsl Ha sA3bIKe
Python ¢ nckyccTBeHHBIM
MHTEJIJIEKTOM M0 yraJblBaHUIO
qHuCell, METOJ JUXOTOMMH.
YrpaBiieHHE UCKYCCTBEHHBIM
HHTEIJICKTOM

[ToaroToBka K MmyoJIUYHOMY
BBICTYIUICHUIO JIJISI 3AIIUTHI
pe3ynbpTaToB. JleMOoHCTpanus
OT4€Ta B IPYIIIE U 3allUTa
pEe3yAbTAaTOB PabOThI

Keiic 4. IIlporpamMupoBanue
aBTOHOMHBIX KBa/IPOKOINITEPOB

JdemoHcT
peleHui

TexHuka 6€30MacHOCTH TIPH
nonérax. IIpoenenne moa€ros B
PYYHOM pEXKUME

[IporpammupoBanue B3JI€Ta U
MOCaJIKi OECITMIOTHOTO
JIeTaTeJIbHOTO anmapara

BreimmonHenne koMaH1 «pa3BopoT»,
«U3MEHEHUE BBICOTHIY,
«M3MEHEHUE MTO3ULIANY

Brinonnenue rpynmoBoro noiéra
BPYUYHYIO

Brinonnenue IMO3MITUMOHHUPOBAHUA
I10 MCTKaM

Hroro:
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TemMaTnueckoe MJIaHMPOBaHHUE.

Ne
Tema 3ansATUA
n/ Koua-Bo
Conep:xanne 3aHATHI
4acoB
1. |BBenenue B 00pa3oBaTeIbHYIO 1 Teopusi: BBeeHue
POrpaMMy, TeXHHKA B 00pa3oBaTeIbHYIO
. pOorpaMmy.
€30MaCHOCTH
O3HakomJIeHHE
00y4Jarommxcs ¢
IIPOrpaMMOH,
npueMamu U
dbopmamu pabOTHI.
BBoanbIi
UHCTpyKTax 1o Th.
2. |OcHoBblI si3bIKka Python. 1 Teopusi: ucropus
IHpumepsl Ha a3bike Python ¢ s3bIKa Python,
Pa300poM KOHCTPYKIHIi: HUKJIbI, ctepa mpuMeHeHus
yCJIOBHSI, BETBJIEHUS, MACCHBBDI,
A3bIKA, PA3INIne B
THIIBI JAHHBIX
BEPCHUSIX,
3. legMepr Ha fI3bIKe Pyuthon c 1 0COBCHHOCTH
a300pOM KOHCTPYKUMI: ITUKJIBI
P p PYIILH: 1 ’ CHHTaKCHCA.
yCJIOBHSI, BEeTBJICHUS, MACCHUBBI,
THIIBI JAHHBIX OOmbsBieHNE U
UCIIOJIb30BaHUE
4. |OcHoBbl s3bika Python. 1
MEPEMEHHBIX B
Python.
5. [OcHoBbI si3bika Python. 1 Hcnonp3oBanue

CTPOK, MacCCHBOB,
KOPTEXEUN U
cioapeii B Python.
Hcnonb3oBanue
YCJIOBUH, LIUKJIOB U
BETBJICHUW B

Python.

IIpakTuka: 3amyck
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HWHTEPHIpPETATOPA.
Paznnuns
UHTEpIIpETaTopa U
KOMITHJIATOPA.
Hamnucanne
MIPOCTENIINX
JEMOHCTPAMOHHBIX
nporpamMm. MuHu-
MporpaMMbl BHYTpHU
MPOTPAMMBL.
Bripaxxenus B
BBI30BaxX (PyHKIUH.
Nmena
NIEPEMEHHBIX.
YrpaxHeHus 1o
HaNMCaHUIO
MPOTPaMM C
HCTOJIb30BAHUEM
MIEPEMEHHBIX,
YCIIOBUU U ITUKJIOB.
I'enepanus
CIIy4alHbIX YUCEI.
['pynmupoBka
LIUKJIOB B OJIOKH.
Onepanuu

CpaBHEHUSI.

Keiic 1. «Yragai 4ucjio»

Keiic 1. «Yragai uucjiao»

Teopus:
aJIrOpUTMBI TOUCKA
YHuCla B MaCCHBE.
BapuanTsl
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Keiic 1. «Yragai aucio»

Keiic 1. «Yragai 4yucjao»

10.

Keiic 1. «Yragai aucio»

11.

Keiic 1. «Yragai yucjiao»

copTupoBOK. [Tonck
JTUXOTOMUEH.
Pabora ¢
MIepPEMEHHBIMH,
pabora c
(GYHKIUSIMMU.

IIpakTuka:
yOpaKHEHUS 110
MOUCKY YHCET B
MacCHBE.
YrpaxHeHus Ha
COPTHUPOBKY YHCEIL.
AJITOpUTMBI ITOUCKA
qucla.
UccnenoBanne
CKOPOCTH pabOThI
aJIrOPUTMOB.

12.

Keiic 1. «Yragai yucjiao»

13.

Keiic 1. «Yragai 4ucjo»

Teopusi: coznanue
yI00HOH 1
MMOHSATHOM
MPE3CHTALUH.

IIpakTuka:
MOArOTOBKA
NpE3CHTAlUU IS
3alUTHI.
[Toaroroska peuun
JUIS 3AILUTBHIL.

14.

Keiic 4. «IIporpaMmMupoBaHnue
ABTOHOMHBIX KBA/IPOKONTEPOB)

15.

Keiic 4. «IIporpaMmMupoBaHue
ABTOHOMHBIX KBA/IPOKONTEPOB)

Teopus:
3HAKOMCTBO C
KelcoMm,
IpPEACTaBICHUE
MIOCTABJIEHHOU
po0JIeMbl, TIPaBUIIA
TEXHUKHU
0€30MacCHOCTH.
N3yuenue
KOHCTPYKIIHU
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KBaAPOKOIITCPOB.

IIpakTuka:
MOJETHI HA
KBaJIPOKOIITEPAX B
PYYHOM pEXKUME.

16. | Keiic 4. «IIporpammMupoBanue Teopusi: OCHOBBI
ABTOHOMHBIX KBa/IPOKOIITEPOB» IIporpaMMHUPOBAHUS
— KBaIPOKONTEPOB Ha
17.|Keiic 4. «IIporpammupoBaHue
s3pike Python.
ABTOHOMHBIX KBaJPOKONITEPOB
IIpakTuka:
18. | Keiic 4. «IIporpaMmmMupoBaHue TeCTHPOBAHHE
ABTOHOMHBIX KBaJPOKONTEPOB
HAIMCaHHOTO Koja
19. | Keiic 4. «[IporpammMupoBanue B pCKHMax B3JICTa U
ABTOHOMHBIX KBaJIPOKONTEPOB MOCAJIKH.
20. [Keiic 4. «[IporpaMmmMupoBanue Teopus:
ABTOHOMHBIX KBaJPOKOINITEPOB TEOPETUYECKUE
" OCHOBBI
21.|Keiic 4. «IIporpaMmmupoBaHue
BBITIOJTHEH U
ABTOHOMHBIX KBaJIpOKONTEPOB
pa3BopoTa,
22.|Keiic 4. «[IporpaMmMmupoBaHue U3MEHEHHSI BBICOTBI
ABTOHOMHBIX KBA/IPOKONTEPOB) Y TIO3MILIMY Ha
- KBaJpOKONTEpax.
23.|Keiic 4. «[IporpamMmupoBaHue
ABTOHOMHBIX KBA/IPOKONTEPOB) IIpakTuka:
TECTUPOBAHUE
24.|Keiic 4. «[IporpamMupoBaHue MPOTPAMMHOTO
ABTOHOMHBIX KBA/IPOKONTEPOB)
KO/Ia B p&XKUMax
25. | Keiic 4. «IIporpaMmMupoBaHue pa3BopoTa,
ABTOHOMHBIX KBaJPOKONITEPOB M3MEHEHUS BBICOTHI
U TIO3ULUY.
26. | Keiic 4. «[IporpammupoBaHue IIpakTuka:
ABTOHOMHBLIX KBa/IPOKOIITECPOB» BBIIIOJITHECHUE
- IPYIIIOBOTO MONETA
27 |Keiic 4. «IIporpaMmmupoBaHue

ABTOHOMHBIX KBa/IPOKOIITEPOB»

Ha KBaJpOKOITEPE B
PYYHOM pEXKUME.
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28. |Keiic 4. «[IporpaMmmMupoBanue 1 Teopusi: oCHOBBI
ABTOHOMHBIX KBA/JIPOKONTEPOB) IO3ULIHOHUPOBAHHS
indoor u outdoor
- KBaJIPOKOIITEPOB.
29. [Keiic 4. «[IporpaMmmMupoBanue 1 P P
ABTOHOMHBIX KBA/IPOKONTEPOB) MpakTuka:
» TECTHPOBAHUE
30. | Keiic 4. «IIporpaMmMupoBaHue 1 A
ABTOHOMHBIX KBA/IPOKONTEPOB) P
TIO3UIIMOHUPOBAHUS
31. |Keiic 4. «IIporpammupoBanue 1 o ArUco -
ABTOHOMHBIX KBA/IPOKONITEPOB» MapKepam.
32.|Keiic 4. «[IporpaMmmMupoBanue 1
ABTOHOMHBIX KBA/JIPOKONTEPOB)
33. | Keiic 4. «[IporpamMmupoBaHue 1 IIpakTuka:
ABTOHOMHBIX KBAIPOKONTEPOB) TECTHPOBAHHE
" pexnMa
34 |Keiic 4. «[IporpaMmmMupoBanue 1
MO3UIIMOHUPOBAHUS
ABTOHOMHBIX KBAJIPOKONTEPOB)
no ArUco -
MapKepam
Hroro 34

V. MartepuajibHO-TeXHUYECKHE YCJIOBUS peain3anuu
NMPOrpamMmmabl

AnmnapaTHoe U TeXHHYeCKOe obecneyeHue:

—  Pabouee mecTo o0yyaromierocs:

HOYTOYK: MPOM3BOAMTEIHLHOCTh Tporeccopa (mo tecty PassMark -
CPU BenchMarkhttp://www.cpubenchmark.net/): nHe menee 2000 egunu;
o0beM omepaTUBHOM TmamsaTu: He MeHee 4 [0; oObeM HaKOmUTENS
SSD/eMMC: He wmenee 128 106 (w1 COOTBETCTBYIOIIHA  TIO
XapaKTePUCTUKAM TEPCOHAIBHBIN KOMIBIOTEP C MOHUTOPOM, KJIaBHATYpPOKH
1 KOJIOHKaMH).

- pa60qee MCECTO IIpCIIoaaBaTCIIA:
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HOoyTOyK: mporeccop Intel Core 15-4590/AMD FX 8350
aHaJIOrM4YHasi WK OoJjiee HOBasg MoJenb, rpaduyeckuid npoueccop NVIDIA
GeForce GTX 970, AMD Radeon R9 290 anamormunas mwim Oojiee HOBas
MoOJieib, 00BEM omepaTUBHOM MmamsTH: He MeHee 4 1'0, BuaeoBsixoq HDMI
1.4, DisplayPort 1.2 wiu Gonee HOBast MojeNb (MJIM COOTBETCTBYOIIHMHA 1O
XapaKTEPUCTHUKaM MEPCOHAIBHBIA KOMIBIOTEP C MOHUTOPOM, KJIABHATYPOM
Y KOJIOHKaMH);

—  KOMIIbIOTEPHI JOJKHBI ObITh MOJKIIIOYEHbI K eaquHoN ceTn Wi-
Fi ¢ noctynom B UHTEpHET;

—  MPEe3EeHTAlMOHHOE O0OpyAOBaHHE (IMIPOEKTOP C DJKPAaHOM) C
BO3MOXHOCTbIO MOJKJIIOYEHHS K KOMIIBIOTEPY — | KOMIUIEKT;

—  (uumyapr ¢  KOMIUIEKTOM  JIMCTOB/MapKepHas  JIOCKa,
COOTBETCTBYIOLUN HA0Op MUCbMEHHBIX MPUHAIEKHOCTEH — 1 1IT.;

—  kBaapokontep DJIRyze tello —ne menee 3 mr.;

—  II0JIE METOK;

—  Wi-Fi poyrep.

IIporpammHoe obecnieyenue:

—  xommwmisarop Python 3.5;

—  BeO-Opaysep;

—  maket opucnoro [10;

—  TEKCTOBBIU PEIAKTOP.

VI. Cnncok qutepaTtypbl 4 METOAMYECKOr0 MaTepuasa

1. Twun, A.A. Tlpuémbl memaroru4ecKkod TEXHUKU: CBOOOAA
BBIOOpa, OTKPBITOCTh, JEATENbHOCTh, OOpaTHas CBs3b, UACAIBHOCTD:
[Tocobue nns yumreneut / A.A. I'ma. — I'omens: UITIT «Cox», 1999. — 88
C.

2. bpennan, K.Kpearusnoe nporpammupoBanue / K. bpennan, K.

bonkx, M. Uynr. — 'apBapackas Beiciias mkona oOpazosanust, 2017.
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3. Jlyru, M. IIporpammupoBanue Ha Python. T. 1 / M. Jlytu. —
M.: Cumsoi, 2016. — 992 c.

4.  Jlyru, M. IlporpammupoBanue Ha Python. T. 2 / M. Jlytu. —
M.: CumBoin, 2016. — 992 c.

5. Tlou¢wumneHok, O.B.Knesep. KonctpynpoBanue 51
nporpammupoBanne kBajapokontepos / O.B. [londunenok, A.U. HInbikos,
A.A. Kopuroackuii. — Mocksa, 2016.

6. bpurrc, Jxketicon.Python pmms ngereir. CamoyuuTens 10
nporpammupoBanuto / Jixeiicon bpurrc. — MU®. Jlercto, 2018. — 320
C.

7. https://github.com/dji-sdk/Tello-Python.

8.  https://dl-
cdn.ryzerobotics.com/downloads/tello/0222/Tello+Scratch+Readme.pdf.
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