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IlosicHUTEILHAS 3allHCKA

[Iporpamma  «OcHOBBI nporpammupoBanus Ha s3pike Python na npumepe
[IpOrpaMMHPOBaHKs OECMHUIOTHOTO JETAaTEeIbHOrO alapaTa» 2 4ac B Helemw, 34 yaca B
TOI.

CocrapieHa Ha OCHOBaHHUH:

- 3akoHa Poccuiickoit denepaunn «O6 obpazosanun B Poccuiickoit Deneparmuy
o1 29.12.2012 roga Ne 273;

-Konueniun npernoiaBaHus IIPEAMETHOM obnactu «Texnomorus»
B 00pa3oBaTeNbHBIX OpraHuzauusx Poccuiickoi ®Penepanuy, pealu3ylONIUX OCHOBHBIE
o01ieodpazoBaTenbHbIE MPOTPaAMMBI;

- Pacnopskenuss Munucrepctsa npocsewienus PO or 01.03.2019 r Ne P-23
«MeTOoNHYECKHE PEKOMEHIALMKH [0 CO3JaHUI0O MECT JUIl pealu3allid OCHOBHBIX U
JOTIOTHUTENIBHBIX 0011e00pa30BaTeNBHEIX MPOrpaMM HHU(POBOTO, €CTECTBEHHOHAYYHOTO,
TEXHUYECKOTO W TyMaHUTapHOro mnpodmiacii B 00pa3oBaTelbHBIX OPraHU3AINAX,
PAaCIHOJ0KEHHBIX B CEIbCKONM MECTHOCTH U MalbIX TOPOAAX, U AUMCTAHLMOHHBIX IPOrpaMM
o0y4eHHs OmpefenéHHBIX KaTeropuil o0ydaromMxcs, B TOM 4YHCIE Ha 0a3ze CEeTeBOoro
B3aMMOOEHCTBUS»;

- IIpukaza MOH u MII KK Ne36lot 05.02.2019r. «O BHECEHHMH M3MEHEHUH B
[PUKA3 MUHUCTEPCTBA 00pa30BaHMs, HAYKH U MOJIOACKHOHN MONUTHKH 0T 28 okTs0ps 2018
r. Ne3840 «00 yrBepxkaeHun komruiekca mep, KoHuenuuu mo peanusanvy MEpOIpHATHS
denepansHOTO TIpoekTa «CoBpeMeHHas IIKoJa» MO OOHOBJIECHHMIO MaTepUalbHO
TEXHUYECKOH 0asbl juig popMUpOBaHUs y 00YUYAOLUXCS COBPEMEHHBIX TEXHOIOTHYECKUX
Y TYMAHUTApPHBIX HABLIKOBY.

Pabouas mporpamma kypca pazpadboTaHa Ha OCHOBaHMHM IPOrpaMM TEXHOIIapKa
«KBanTopuymM» W HampaBlieHa Ha TOATOTOBKY TBOPUYECKOH, TEXHHYECKH I'PAMOTHOM,
TapMOHHUYHO Pa3BUTON JHYHOCTH, O0JTagaromiell JOrMYEeCKUM MBIIIJICHHEM, CIOCOOHON
AHATU3UPOBATh W peIIaTh 3aJadyd B KoMaHiae B 00JacTH WHOOPMAlMOHHBIX H
a’pOTEXHOJIOTHIA, pelraTh CUTYaIlHOHHBIE KEHCORBIE 3aaHusl, OCHOBAHHELIE HA TPYITIOBEIX

IMPpOCKTax.



3aHATHA 10 JAHHOMY Kypey paccuudTaHbl Ha OOLIEHAYYHYIO MOATOTOBKY
00yJaIOMMXCA, PasBUTHE WX MBIIUICHAA, JOTHKH, MATEMAaTHYCCKMX CIIOCOOHOCTEH, -
HCCIIEOBATEBECKUX HABBIKOB.

VueGuplii kype «OCHOBBEI TpOrpaMMHpOBaHMA Ha A3plke Python Ha mpumepe
IpPOrPaMMUPOBAaHHUs OECIUIOTHOrO JIETATENBHOrO aNllapaTa» HalpaBI€H Ha H3YYCHHE
OCHOB TIporpamMMmupoBaHmsi Ha s3pike Python wu mporpamMmupoBaHHe aBTOHOMHBIX
KBaJIPOKOIITEPOB.

B pamkax kypca «OcHOBBI NporpaMvmpoBanus Ha sspike Python ma mpumepe
MPOrpaMMHUpPOBaHusl OECHMIOTHOrO JICTATEIBHOTO amiapara» OOyJarolluecs CMOryT
MO3HAKOMUTECA C (U3WUECKUMH, TEXHHYECKMMH W MaTeMaTHYECKMMH TOHATHIMH,
[TprobGpeTénHbie 3HaHUs Oy1yT NPUMEHHMBI B TBOPUECKHX MPOEKTAX.

Vuebublit kypc «OcHoBB NporpaMMupoBanus Ha sspike Python Ha mpumepe
MPOrpaMMUPOBAHUST  OCCIMIOTHOTO  JIETATEJBHOTO — anmnapara» TpCIACTABIACT coboit
CAMOCTOSTEILHBIA MOIYITL U COAEPKUT HEOOXOIMMBIE TEMBEI M3 Kypca WHOOPMATHKH W
(bU3UKHU.

[lenn nporpammel: ocBoenne Hard- u Soft-komreTeHIMI 00y4aroIuMucs B
06]1aCTH IPOrPAMMUPOBAHHS 1 a3POTEXHOIOTHIT Yepe3 HCTOIb30BAHNE KEHC-TeXHONOTHi.

3anavyu:

Qovuarowue.

—  WU3y4nTh 0a30BBIC MOHATHS: AalrOPUTM, OJOK-CXeMa, MepeMEeHHasd, UK,
YCIIOBHSA, BRIUMCINMAsA (PyHKIIUA,

—  c(opMHPOBATH HABBIKH BBITIOMHEHUS TEXHOJIOTHYCCKOH HEMOTKHA pa3paboTKn
IIPOrpaMM CPEACTBAMHE si3bIKa IporpaMmuposanus Python;

—  W3YYATh OCHOBHBIC KOHCTPYKIMH SI3bIKAa MPOTrpaMMHPOBaHUS Python,
no3BoOJsIOmKe padoTaTh C NPOCTHIMH W COCTABHBIMM TUIAMH JI@HHEIX (CTPOKaMHu,
CITMCKAMHM, KOPTCHKAMH, CIOBapsAMH, MHO)K@CTB&MI/I);

—  HAYYHTH OPUMEHATH HABBIKM [IPOrPAMMMPOBAHMs HA KOHKPETHOH yueOHOU
cuTyanuu (IpOrpaMMHUpPOBaHUe OECHMIOTHBIX JIETATEJIbHBIX AMIMapaToB Ha yaeOHY0

3amayqy);



—  pa3BUTh HABBIK I[IMJIOTHPOBaHUA OCCHMIOTHBIX JIETATEILHBIX AMIapaToB
(BILJIA) Ha mpakTHKe,
—  NPHUBHUTH HABBIKK IPOCKTHOH JCATCIEHOCTH.

Pazeusarouwue:

—  ¢cnocoOCTBOBAThH PACUIMPEHHUIO CJIOBAPHOTO 3araca,

—  crnocoOCTBOBAThL PA3BUTHIO INAMATH, BHHUMaHMs, TEXHHYECKOIO MBIIIICHHUS,
H300peTaTeIbHOCTH;

—  ¢criocoOCTBOBATH PA3BUTHIO AJITOPHUTMHUYECKOTO MBILITICHHUS,

—  cnocobcTBOBATE POPMUPOBAHUIO HHTEPECA K TCXHUICCKUM 3HAHUAM;

—  cnocobcTBOBATH  (DOPMUPOBAHUK  YMEHHs TPAKTMYECKOrO  IPHUMCHEHHA
IOJTyYE€HHBIX 3HAHUM;

—  cdopmupoBath ymeHHe (QOpPMYIUPOBATh, APTYMCHTHPOBATH M OTCTaUBATH
CBOE MHEGHHUE;

—  copMHUPOBATE YMEHHE BEICTYMAThL MyOIMYHO C JOKTAJaMH, TIPE3EHTAMSIMA 1

¥, T

Bocnumamenvhuie:

—  BOCIHUTHIBATL AKKYPAaTHOCTh W JAMCLUUIIMHUPOBAHHOCTH IIPH  BBINOJIHCHUN
paloTHI;

—  cnoco6eTBoBaTE (HOPMHUPOBAHMIO MOJIOKUTCILHOM MOTHBALMU K TPYLOBOH
NeATeNHHOCTH;

—  cnocobeTBoBaTh (GOPMUPOBAHHUIO OIBITA COBMECTHOTO W HHAMBUAYAJIBHOTO
TBOPUECTBA TIPH BHITIOTHEHNH KOMAHIHBIX 3a1aHHIT;

—  BOCIHUTBIBATH TPYAOIIO0HE, YBAXKEHHE K TPYAY;

—  (opMHUPOBATH YYBCTBO KOJUICKTHBH3MA M B3aHMOIIOMOIIIH;

—  BOCHMTBHIBATH YYBCTBO MAaTpHMOTM3Ma, TPaKJaHCTBCHHOCTH, IOPAOCTH 34
JIOCTHIKEHHUS OTCUCCTBEHHON HAYKH U TEXHUKH.

IIporno3upyeMple pe3yTbTaThl H CIIOCOOBI UX MPOBEPKU
JIMYHOCTHBIE Pe3yJIbTATHI:

—  KPUTHYECKOE OTHOMICHHME K MHPOPMALMH 1 M30MPaTenbHOCTE €€ BOCTIPUATHS,



—  OCMBIC/JIEHHE MOTHBOB CBOMX JCHCTBMII IPH BBIIIOJHCHUHU 38/(aHHII;

—  pasBuTHe J10003HATENBHOCTH, COOOPAsSUTENLHOCTH  MPHU  BEIIOTHEHHHU
Pa3HOOOpPA3HEIX 3a1aHMH IPOOIEMHOI0 U 9BPUCTHIECKOTO XapaKTepa;

—  pa3sBUTHE BHHMATEIBHOCTH, HACTOMUMBOCTH, LENCYCTPEMICHHOCTH, YMEHH:
IPe0/107eBaTh TPYIHOCTH,

—  pa3BHUTHE CAMOCTOSTEILHOCTH CYKICHUH, HE3aBUCHMOCTH M HECTAHIAPTHOCTH
MBIILIICHHS;

—  OCBOGHME CONWMAIIBHBIX HOPM, MPABUJI TIOBECHHS, poneit u (popm colmasbHOH
JKA3HHU B TPYIIAX U COOOIIECTBAX;

—  (opMUpOBaHWE KOMMYHMKATHBHOIl ~ KOMIETEHTHOCTH B  OONICHMH 1
COTPY/HUYECTBE C JPYTHMH 00y4YarOmUMHUCS.

MeranpeaMeTHbIe pe3yabTaThl:

PezynsimugHbie VHUBEDCANbHbIE YYeOHble OCUCMBUA:

—  yMEHHWe NPUHWMATEH M COXPaHAThL yIeOHYI0 3a/1auy;

—  yMEHME IUTAHHPOBaTh  IIOCJIEIOBATENBPHOCTh  IIArOB  aaropuT™Ma  Ajid
TOCTHKEHHS LEJIH;

—  yMeHHME CTaBUTh Leib (CO34aHME TBOPYECKOH paboThI), MIAHHPOBATH
IOCTHKEHKE TOM IEJIH,

—  YMEHME OCYIIECTBIISTh HTOrOBBI! U MOLIArOBbIH KOHTPOIIb IO PE3Y/ILTATY;

—  CcrocOOHOCTH 4/IEKBATHO BOCHPWHUMATL OLEHKY HAaCTaBHMKA W JPYyTHUX
00yJarOINXCS;

—  yMeHHE pasnuyath cnocod U pe3yibTaT TeHCTBHS;

—  yMeHHEe BHOCHTh KOPPEKTHBBI B JICHCTBUs B CIydac PACXOXKICHIUS pe3yibTaTa
pellenys 3a/[a4i Ha OCHOBE €€ OLIEHKH M Y4ETa XapaKkTepa CACTaHHbIX OmHOO0K;

—  yMGHME B COTPY/IHAYECTBE CTABUTH HOBBIC Y4EOHbIC 3a1a4H;

—  CHOCOOHOCTH  TPOSBISATH  TIO3HABATEIBHYIO HWHHUIMATUBY B yacOHOM
COTPYAHHUYECTBE;

—~  yMeHHE OCBAaMBaTh CIOCOOBI PEIIeHHs MpobieM TBOPUECKOTO XapakTepa B

JKHU3HEHHBIX CUTYAIHAX,



—  yMEHHE OLCHUBATDL MOJIYYAIOMINICT TBOPYECKUH POIYKT H COOTHOCUTH €ro C
M3HAYATBHBIM 3aMBICIIOM, BBIMOJIHATE 110 HEOOXOMWMOCTH KOPPEKIMH JIMOO MPOJIYKTa,
100 3aMEBICIIa.

[loznasamenviivle VHUEEPCANIbHBLE V‘l€6Hbl€ OeUCmeus.

—  yMeHHME  OCYLIECTBIATH  MOMCK  MHpOpMalmMu B HHIMBUIYaJlbHBIX
HHPOPMALMOHHBIX apXHBaX 00ydaromerocs, HHGOPMAIMOHHON Ccpesie 00pa30BaTEIBLHOIO
yapesKIeHus, (eepaibHbIX XPaHIIHIIaX HHPOPMALMOHHEIX 00pa3oBaTEIbHEIX PECYPCOB;

—  YMEHHWE HCIOJIb30BaTh CPecTBA MH(OOPMANMOHHBIX ¥ KOMMYHHKAIMOHHBIX
TEXHOIIOTHH IS PEIICHUS] KOMMYHHKAaTUBHBIX, [I03HABATEIBHBIX U TBOPUYECKHX 3a1ad;

—  yMeHHE OPMEHTHPOBATHECSA B Pa3HOOOPA3HUHU CIIOCOOOB PEIICHHs 3a/1aY;

—  yMeHHe OCYIIECTBIIATh aHaIM3 OOBEKTOB C BBIICJICHUEM CYLIECTBEHHBIX W
HECYIIIECTBEHHBIX IPHU3HAKOB;

—  yMEHHE MPOBOJUTHL CPABHEHHUE, KIACCHHUKALINIO 110 338/[aHHBIM KPUTEPHAM;

—  yMeHWe CTPOWTL JIOTHUECKWE pAacCY)KIEHMs B (opMe CBA3M TPOCTBIX
CyXKaeHUH 00 00BEKTE;

—  yMeHHe YCTaHaBJIMBATh AHAJIOTHUH, IPUIMHHO-CJIC/ICTBEHHBIE CBA3M;

—  yMEHHE MOJEIHpOBaTh, MpeoOpa3oBbIBATE OOBEKT U3 UYBCTBEHHOW (OPMEI B
MOJIeNTb, TJ€ BBIIEICHB CYINIECTBEHHBIE XapaKTEPUCTHKM 00BEKTa (IPOCTPaHCTBEHHO-
rpaduueckas Wi 3HAKOBO-CUMBOJIMYECKA);

—  yMEHME CHHTE3MpOBaTh, COCTABIATH ILENOE M3 4acred, B TOM YHCIE
CaMOCTOATEIBHO JOCTPAaBaTh C BOCIIOJIHEHUEM HEIOCTAOIIUX KOMIIOHEHTOB.

KovmyHnuxamughvle yHUSEPCAlblble 1”1!(361-[{716’ Qetcmeus.:

—  yMeHHMe apryMEHTHpOBAaTh CBOK TOYKY 3PEHHS Ha BHIOOD OCHOBaHUH U
KPUTEPHEB TIPH BBLIETEHUI PU3HAKOB, CPABHEHHH M KJlaCCH(HUKAIMK 00BEKTOB;

—  YMEHME BBICIYLIMBATH COOECEHUKA U BECTH JIHAJIOT;

—  crmocoOHOCTH TPU3HABATH BO3MOXKHOCTH CYMIECTBOBAHHUSI PA3THIHBIX TOUYCK
3pEHMSA U TIpaBa Kak/J0ro UMeTh CBOIO;

—  yMEHHE IUIAHUPOBaTh y4eOHOEe COTPYIHHYECTBO ¢ HACTABHHUKOM M JIPYTUMH

00Y4YaIOIMMHUCA: ONPEAEATh e, PyHKINHE yUaCTHUKOB, CIOCOOBI B3aUMOJCHCTBHS;



—  yMEHHE OCYLECTBIATh [IOCTAHOBKY BOIIPOCOB: MHUIUaTUBHOE
COTPYIHMYECTBO B IOMCKE U cOope nHpopmaIny;

—  yMeHME paspemaTh KOH(IMKTEI BBIABICHHUE, HIACHTHQUKAINA poOIeMBEL,
TIOMCK M OLEHKA aTbTEePHATHBHBIX CIIOCOOOB pa3perieHus KOH(IUKTA, TIPUHATHE PEIICHUS
U €ro peann3anns,

—  YMEHHME C JIOCTATOYHOIl TOJIHOTONH W TOYHOCTHIO BBIpa’kaTb CBOM MBICIH B
COOTBETCTBHH C 3ala4aMH M YCIOBUSIMU KOMMYHHKaAINH;

—  BIajeHME MOHOJIOTHYECKON M THATOTUIECKON opMamMu pedn.

IIpeameTHbie pe3yJabTaThl

B pesynpTaTe OCBOSHHS IPOrpaMMbl 00yJatOIInecs JOJIKHEL

3HAMD '

—  OCHOBHBIE aJITOPUTMHUYECKUE KOHCTPYKIIUH,

—  TIPUHIMIBI TOCTPOSHUS OI0K-CXEM,;

—  TIPMHLMIBI CTPYKTYPHOIO IPOrpaMMHUpOBaHus Ha a3bike Python;

—  yro Takoe BITJIA u ux npeaHasHaveHue.

yMeno:

—  COCTaBJISITH QJATOPUTMBI ISl pEIICHHs IPUKIaIHbIX 33/1a4;

—  pealu30BBIBATH AITOPUTMBI Ha KOMIILIOTEPC B BH/E IPOrpaMm, HANMCAHHBIX
na si3pike Python;

—  mpumensTs Oubnuoreky Tkinter;

—  OTJIKMBATb ¥ TECTHPOBATH IPOTPAaMMBI, HAIMCAHHEIE HA A3bike Python;

—  HactpauBath bIIJIA;

—  TIpeACTaBJIATH CBOH MPOEKT.

gnademsn:

—  OCHOBHOM TEPMHHOJIOTHEH B 00IaCTH aJIrOPUTMHU3AIIMN U IPOrpaMMHUPOBAHNA;

—  OCHOBHBIMH HAaBBIKAMHU IIPOTPAMMHUPOBAHHUS Ha A3bIKe Python;

—  3HAHWAMM 110 YCTPOHMCTBY U MPUMEHEHHUIO OECTIMITOTHUKOB,

(I)Oprl NoaABe/I€HUSI UTONOB peajiu3allun ﬂOHOHHHTCHbHOﬁ nporpamMmal



[ToaBe€HHME UTOTOB PEAIU3YETCA B PAMKAX CAEAYIOUMX MEPOIIPHUSTHIH:
TECTHPOBAHWME 10 MPOTPAMMHUPOBAHUIO Ha si3b1ke Python, 3antura pesynsraron
BBINOJIHEHHS keica Ne 4, rpyIrnoBsle COPEBHOBAHUS.

M@opMbI 1EMOHCTPALMH Pe3yJIbTATOB 00y4YeHust

[IpencraBieHne pe3yabTaToB 00pa30BaTE/IbHON HEATEIBHOCTH IMPONUAET B (QOpME
nyOJIMYHON 1IPe3eHTAlMK PEIIeHUH KelcoB KOMaHZaMW ¥ TIOCIIEAYIOIIUX OTBETOB
BBICTYIAIOIIMX HA BOIIPOCHI HACTABHUKA U JPYTHMX KOMaHI.

@opMBbI JTHATHOCTHKH Pe3yabTAaTOB 00y4YeHUs
becena, TectupoBanue, onpoc.

Conep:kaHue NporpamMmmal
Keiic 1. «¥Yragai yucio»

[lpy  pemreHWH  JaHHOTO  Keiica  oOywarol(Mecs  OCBAMBAaKOT  OCHOBBI
IporpaMMUpoBaHus Ha si3bike Python mocpencTBoM co3jlaHMs  UIPhl, B KOTOPOM
TIOJIB30BATEb YTABIBACT YUCIIO, 3a/JAHHOE KOMIIBIOTEPOM.

[TporpamMmmMa 3aTparuBaeT MHOIO KJIKOYEBBIX MOMEHTOB IPOTrpaMMHPOBAHMA:
KOHBEPTHPOBAHKE THIIOB JAHHBIX, 3aMUCh M uTeHHe (PaiiaoB, MCNONB30BAHME ANTOPUTMA
JeNeHus OTpe3Ka TornosiaM, 00padoTka MoJyYEeHHbBIX JaHHBIX M NPEICTABICHUE MX B BHJIC
rpaduKoB.

Keiic 4. [IporpaMmMupoBaHue aBTOHOMHBIX KBaJPOKONTEPOB.

PoeBoe B3auMozeiicTBie POOOTOB SBISIETCA aKTyaJdbHOM 3a7adyeil B COBPEMECHHOM
poGoroTexHuke. KBagpoKONTepbl MOXKHO CUHTaTh JeTaromed poboroTexHukon. [loy
KBAJIPOKOIITEPOB, BBITIOJIHCHNEC 3afaHus OOEBBIMH  OECHMIOTHBIMH  JICTATEIBHBIMH
armapataMy - TaKHE 3aJadd pellaroTCs ¢ IMOMOUIBIO MPUMCHEHUS aJlfTOPUTMOB POEBOIO

B3aMMOICHCTBHA.

JlaHHbI KeHC IOCBSLIEH CO3JAaHMIO 110y KONTEPOB U3 3X OCCHHIOTHHUKOB
BBITIOJTHSIOIIUX TIONIET B aBTOHOMHOM pexkuMme. OOydvaromiuecs 1oJydaT IMepBbIc HaBBIKH
NPOrPAMMUPOBAHMS TEXHHUYECKOM cucreMbl Ha sA3bike Python. IlozHakomsitest ¢
AJITOPUTMAMH MO3HLIMOHUPOBAHHS YCTPOMCTB Ha YJIMIIC U B IOMCIICHUH, a TAKXKE Y3HAIOT O

MpUHLMNAX PabOThl ONTUYECKOTO PACITIO3HABAHUSI 00BEKTOB.



Copep:xkaHue y4e0HO-TeMaTHYECKOI0 ILIaHa

Ne TeMbI Coaep:xxaHue 3aHATHH
3aHATHH

1. Boaunoe Teopusi: BBe/leHHE B 00pa30BaTebHYO IPOTPAMMY.
3aHsITHe. O3HaKOMIIEHHE 00YIAFOIIMXCS ¢ TPOrPaMMOil, IPHEMAMU ¢
Beenenne B | popmamu pabotel. BBoaHBIH HHCTpYKTaX 110 Th.
npeaMer,
TeXHUKA
de3omacHoc
™ (1 9)

2. OcHOBBI Teopusi: uctopus A361Ka Python, chepa npuMeHeHN A3bIKa,
SI3bIKA pasiyre B BEPCUIX, 0COOCHHOCTH CHMHTaKcHca. OOBABICHUE U
Python. MCIoab30Banne nmepeMeHHbIX B Python. HMcnons3oBanune ¢Tpok,
Ipumepsl | MacCHBOB, KopTeskel u cnosaper B Python. HMcnonbzosanme
Ha  s3bIKe | YCIIOBHIA, IIMKIIOB M BeTBieHuil B Python.
Python ¢ | [IpakTHKa: 3amyck MHTepIpeTaTopa. Paznnyuns HHTeprnpeTaTopa 1
paszdopom KOMITIUIsITOpa. Hamicanue npocTeduX A1eMOHCTPALMOHHBIX
KOHCTPYKIl | IIporpaMM. MUHH-TIPOrpaMMBbl BHYTPH IIPOrpaMMbl. BbipakeHus B
Wil: WUKJIBL, | BbI30BaX GyHKIMNA. MMeHa nepeMeHHbIX. YTIPaKHEHUS 110
ycJIoBuS, HANTMCAHMIO TIPOrPAMM C MCIIOIb30BAaHUEM IIEPEMEHHBIX, YCIOBUH U
BeTBJeHHsI, | TUKJIOB. [ eHepals ciIydyalHbIX yucell. I pynimuposKa HKIOB B
MAacCCHBBI, osoku. Onepauny CpaBHEHHUs.
THIIbI

AaHHbIX (4

q)

Keiic «Yragai 4ucjao»

Sl

Beenenu
e B
MCKYCCTBEHH
Bl
UHTEJUIEKT.
[Ipumepsnl Ha
S3BIKE
Python G
UCKYCCTBEHH
BIM
UHTEJUIEKTO
M 1o
yTaJbIBAHHIO
qHCell,
METO/I
JAUXOTOMHUH.
YipaBiaeHue
VCKYCCTBEHH

Teopusi: asropuTMbI IOUCKA YKCIA B Maccuse. BapuanTer
copTupoBoK. Ilouck muxoromueit. Pabora ¢ mepeMeHHBIMH, paboTa
C. QyHKIIHAMH.

IIpakTHKa: yIpaKHEHUsI 110 IIOUCKY YMCEl B MAaCCHBE.
VipakHeHH Ha COPTHPOBKY YHCE. AJITOPUTMBI IOUCKA HUCIIA.
HccnemoBanue CKOPOCTH padOTHI aIrOPUTMOB.




bIM
HHTEJJIEKTO

M (6 1)

.

[Toaroro
BKa K
nyOJIu4HOMY
BBICTYILJICHH
O IS
3aLUTEI
pPE3YJILTATOB

JlemoHcTpail
usi OTU€TA B
rpyrnre u
3alUTa
pe3yJ1bTaToB
padoThl (2 1)

Teopust: co3nanie yIoOHOH U MOHATHON TPE3CHTAIMH.
IIpaKkTHKA: OrOTOBKA MPE3eHTANK 1A 31U Thl. [Toaroroska
peyu [yisl 3aIHTEL

Keiic «IIporpaMmmMHupoBaHHe aBTOHOMHbBIX KBaIPOKONTEPOB)

4.1

Texnuka
Oe3omacHoc
TH pu
moJIETaX.
[Iposenenue
MOJIETOB B
PYy4HOM
pexumMe
)

2

Teopusi: 3HAKOMCTBO C KeHcOM, IIPeICTaBIeHHe IOCTABICHHOM
npo0OeMbl, IpaBuJia TeXHUKU Oe30macHoCTU. M3ydenue
KOHCTPYKLIUU KBa/POKOIITEPOB.

[pakTHKa: Mo1ETH Ha KBAAPOKOITEPAX B PYUHOM PEKUME.

4.2

[Tporpammu
poBaHue
B3JIETA
ITOCaaKH
OECIHUIIOTHO
ro
JeTaTelILHOT
0 arrapara
(4 9)

H

Teopusi: OCHOBBI MPOTPAMMUPOBAHHSI KBAIPOKONTEPOB Ha

s3pike Python.

IpakTHKA: TECTUPOBAHIE HAITMCAHHOTO KO/ B PEKUMAX B3IETA 1
TIOCAIKH.

4.3

Brimoanenue
KOMaH]T
«Pa3sBOPOTY,
«M3MEHEHHE
BBICOTBI»,
«M3MEHCHUE
o3uIu» (6

Teopusi: TEOPETUIECKHE OCHOBEI BBINOJTHEHHA Pa3BOPOTA,
W3MEHEHHs BBICOTHI U TTO3ULMU HA KBAJ[POKOITEpaX.
IpaxTHKa: TeCTUPOBAHHE IPOTPAMMHOI0 KO/Ia B PEKUMAX
pa3BOPOTA, U3MEHEHMs BHICOTHI U MO3HLIUH.




M)

4.4

Brinonnenu
g
IPYIIIOBOTO
oJIeTa
BpPYIHYIO (2
4)

[paKkTHKA: BHIIIOJIHEHME TPYIIIOBOTO MOIETA HA KBAJPOKONTEPE B
PYUHOM PEKHME.

4.5

BrinosHeHN
g

IO3ALHOHUP
OBaHUsg  TIO
metkaM (7 1)

Teopusi: oCHOBBI Mo3MIMOHEPOBanHs indoor u outdoor
KBaJ[POKOIITEPOB.

[IpakTHKa: TECTHPOBAHHE PEKUMA TIO3UIIMOHUPOBAHMSA 110 ArUco
- MapKepam.

VyedHo-reMaTHYeCKNH IVIAH

Ne
n/n

HaszBanue
pasjeJia,
TeMbI

KoanuecTso 1acos Dopmbl
aTrecTan
nu/
KOHTPOJI
|

Bceero Teopus IIpaxkTuka

BBejieHue B
oOpazoBarelx
BLHYI0
nporpamMmy,
TeXHUKA
0e30macHoCT
U

1 1 - TecTupo
BaHHe

OcHoBbBI
SI3bIKA
Python.
[Ipumepsl
HA f3bIKE
Python ¢
pasbopom
KOHCTPYKIH
H: HUKJIbI,
yCJI0BHSA,
BETBJICHMS,
MAaCCHUBBI,
THIIBI

14 7 7 TecTupo
BaHHE

10




JAHHBIX

Keiic 1.
«¥Yranau
JHCTO»

15

10

JdemoHCT
pauus
pelneHui
Kelica

3.1

Beenenue B
HCKYCCTBEHH
bIi
UHTEIIEKT.
[Ipumepnl Ha
a3eike Python
C
HCKYCCTBEHH
BIM
HHTEJIEKTOM
1o
yrajblBaHUuIO
YHCEeJl, METO/
JIMXOTOMHH.
VYnpasieHue
HCKYCCTBEHH
BIM
HHTEJIEKTOM

8.2

[Togroroska
K
yOJIMYHOMY
BBICTYTUIEHH
10 ISt
3aIUTB
Pe3yJILTaTOB.
JlemoHcTpall
1 OT4ETa B
rpynre u
3alUTa
pe3yIbTaTOB
paboTEI

Keiic 4.
[Iporpammu
poBaHue
ABTOHOMHBIX
KBaJAPOKONT
eposB

38

12

26

JdemoHcT
panus
peleHui
Keiica

11




Texnuka 8 3 5
4.1 |Oe3omacHOCT
U TIpH
roaeTax.
[IpoBejenue
TIOJIETOB B
PY4HOM
pexuMe

[Iporpammup 12 -+ 8
4.2 |oBaHUE
B3JIETA U

MOCa K1
0eCcMIOTHOT
0
JeTaTeIbHOTO
annapara

BrinosHenue 8 2 6
4.3 |KoMaH[
«pazBoOpPOTY,
«HU3MCHEHHE
BBICOTBIY,
«M3MEHEHHE
[TO3U LI

Brinosngenue 6 1 5
4.4 |rpyumoBoro
1oJiéra

BPYUHYIO

Brinonnenue 4 2 2
4.5 |TO3UIHOHUPO
BaHHS I10
METKaM

Hroro: 68 25 43

V. MartepuaibHO-TeXHHYECKHE YCIOBHS PeaIn3alHi IPOrpaMMbl

AnnapaTHoe H TeXHHYECKOe odecrieueHne:

—  Pabouee mecTo oOyuaromerocs:

HOYTOYK: IIPOM3BOJUTENBHOCTL Ipoueccopa (mo Tecty PassMark - CPU
BenchMarkhttp://www.cpubenchmark.net/): #e metaee 2000 eaunun; o0beM OnepaTHBHON

mamsTu: ne Mmenee 4 '6; o6vem Hakormtens SSD/eMMC: ne menee 128 I'0 (wim

12



COOTBETCTBYIOLIMM II0 XapaKTEPUCTHKAaM II€PCOHANBHBIN KOMIBIOTEP C MOHUTOPOM,
KJIaBUATYPOH M KOTOHKAMH).

—  pabouee MECTO MPENnoaaBaTeIs:

HoyTOYK: mpoueccop Intel Core 15-4590/AMD FX 8350 ananmoruunas unu Oonee
HOBast Mojenb, rpapuueckuii npoueccop NVIDIA GeForce GTX 970, AMD Radeon R9
290 ananoruunasi Wik 0oJjiee HOBass MOECIb, 00BEM ONEPATHBHON MaMATH: He MeHee 4 170,
Buneoseixon HDMI 1.4, DisplayPort 1.2 nin 6osee HoBast MOIENb (MIIM COOTBETCTBYIOIIHIA
10 XapakKTepUCTUKAM IEPCOHAIBLHBIA KOMIIBIOTEP C€ MOHMTOPOM, KJIABHATYypOH |
KOJIOHKaMH );

—  KOMIIBIOTEPHI HOJIKHBI OBITH MOAKIOUYEHB! K eiuHOM cetn Wi-Fi ¢ joctynom B
MHTEPHET;

—  IpEe3eHTAllMOHHOEe 00OopynoBaHHE (TIPOCKTOP C DKPAHOM) C BO3MOKHOCTBIO
MOJKITIQUEHUs K KOMITBIOTEPY — | KOMIIJIEKT;

—  (mumuapt ¢ KOMIUIEKTOM JIMCTOB/MapKEpHas 10CKa, COOTBETCTBYIOIIUI HabOp
NUCBMEHHBIX IPUHAIECKHOCTEH — | 1T.;

—  xBagpokonrep DJIRyze tello —ne menee 3 mrt.;

—  T0JIe METOK;

—  Wi-Fi poyrep.

IIporpammuoe obecneyenue:

—  xommunsTop Python 3.5;

—  Be0-Opayzep;

—  naket ogucHoro [10;

—  TEKCTOBBIH pPENaKTop.

VI. Cuucox JUTEpaTyphl 1 METOAUYECKOT0 MaTepHaa

l.  Tun, A A. Tlpuémbl menaroruueckod TeXHUKN: cBOOOIa BEIOOpa, OTKPBITOCTD,
IesATeTbHOCTh, oOpaTHas CBfA3b, MIealbHOCThR: I[locobOue mns yuyurtenedt / A.A. TwH, —

[Nomens: UITIT «Cox», 1999, — 88 ¢.
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2.  Bpeunan, K Kpeatusnoe nporpammuposanue / K. bpennan, K. boukx, M.
Yynr. — apsapackas Beiciras mxona obpazosanns, 2017.

3. Jlyrm, M. Iporpammuposanue Ha Python. T. 1/ M. Jlytu. — M.: Cumsou,
2016. — 992 c.

4. Jlyrn, M. Ilporpammuposanue Ha Python. T. 2 / M. Jlyrn. — M.: Cumsor,
2016. — 992 c.

5. Tloudunenok, O.B.Kneep. KoHcTpynpoBaHue M IpOrpaMMHPOBAaHHE
keajpokontepos / O.B. [Moudpmmenox, AWM. Ilnskos, A.A. Kopuroackuit. — MocCKBa,
2016.

6. Bpurrc, Jlxeiicon.Python ans nereit. CaMOyIHTeINb 110 NPOrPAMMHPOBAHHIO /
Jxeticon bpurrc. — MU®. [letctso, 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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