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IHosicHUTeILHAA 3aNINCKA

[Tporpamma «OcHOBBI TTporpaMMupoBanus Ha si3bike Python Ha mpumepe
MpOrpaMMUPOBAHMS OECIUIIOTHOTO JETaTeIbHOrO anmnapara» 1 yac B Henento, 34
qaca B rOf.

PaGouass mporpamMmma Kypca paszpaboTaHa Ha OCHOBAaHMHM MpOrpamMm
texHomnapka  «KBaHTopuym» U HampaBi€Ha Ha NOATOTOBKY TBOPYECKOM,
TEeXHUYECKH TPaMOTHOM, TapMOHUYHO Ppa3BUTOM JIMYHOCTH, OOJagaromien
JIOTUYECKUM MBIIICHUEM, CIOCOOHON aHaM3UPOBaTh U PellaTh 3a/1a4i B KOMaH/Ie
B 001acTM WH(OPMALMOHHBIX W a’pPOTEXHOJOTHM, pellaTh CUTYyalli OHHbIE
KEICOBbIE 3aJJaHNs, OCHOBAHHBIE HA TPYMIIOBBIX MPOEKTaX.

3aHATUSA 1O JAHHOMY KYpPCY paccuMTaHbl Ha OOUIEHAYYHYIO TMOATOTOBKY
00y4JaromuXcsl, pa3BUTHUE UX MBIILICHUS, JIOTUKH, MaTEMAaTHIECKUX CIIOCOOHOCTEH,
HCCIIEIOBATENIbCKUX HABBIKOB.

Y4eOuslit kypc «OCHOBBI IporpaMMupoBaHus Ha si3bike Python Ha mpumepe
MporpaMMUpPOBaHUs OECHUIOTHOIO JIETATENBLHOrO amnmapara» HampaBleH Ha
M3Y4YeHHE OCHOB IporpaMMupoBaHusi Ha s3bike Python u mporpammupoBanue
ABTOHOMHBIX KBaJPOKONTEPOB.

B pamkax kypca «OcHOBBI mporpaMmMupoBanust Ha s3bike Python Ha npumepe
MPOrpaMMHUPOBAHUA OECHMJIOTHOTO JIETATENbHOIO amnmapara» o0ydaromuecs
CMOTYT TO3HAKOMHUTHCS C (UBUYECKUMH, TEXHHUUYECKUMH M MaTEeMaTU4EeCKUMHU
noHsaTuaAMU. [IprnoOperénnbie 3HaHUA OyAyT MIPUMEHUMBI B TBOPUECKUX MTPOCKTAX.

Yuebnsiit kypc « OCHOBBI MporpaMMupoBaHust Ha si3bike Python Ha nmpumepe
MpOrpaMMHUPOBAHMS OECITMIIOTHOTO JIETATEJILHOTO alaparay MpecTaBiIsieT co0oit
CaMOCTOSITEJIbHBI  MOJYJIb M  COAEPKUT HEOOXOIMMBIE TEMBI U3 Kypca
uH(popMaTUKU U PUKKHU.

Ieanb mporpammbl: ocBoenue Hard- u Soft-kommereniuii 00y4darmuMucs B
00JIaCTH MPOTPAMMUPOBAHUS U a3POTEXHOJIOTHI Yepe3 UCIOIb30BaHNE Kec-
TEXHOJIOTHM.

3agauu:

Obvyuarwwue:




— U3Y4YUTh 0a30BbI€ MOHATHSA: AITOPUTM, OJIOK-CXeMa, MEPEeMEHHasl, LUK,
yCJIOBHSI, BBIYUCTUMAs (PYHKITHS;

— cdopMuUpOBaTh  HABBIKM  BBINOJHEHUS  TEXHOJOTUYECKOM  LIETIOYKHU
pa3pabOTKH MPOTPaMM CPEJICTBAMU S3bIKa MporpaMmupoBanus Python;

— U3Y4YUTh OCHOBHBIE KOHCTPYKLUHH $53bIKa MporpaMmmupoBanusi Python,
MO3BOJISIIONIME paboTaTh C MPOCTBIMU M COCTaBHBIMH THUIAMH JaHHBIX
(cTpokamu, CiUCKaMu, KOPTEKaMHU, CIIOBApSIMH, MHOXKECTBAMM);

— HAYYUTh IPUMEHSTh HABBIKH MPOrPaMMUPOBAHUS Ha KOHKPETHOU y4eOHOM
cutyanuu (IporpaMMHUpPOBaHUE OECHMIIOTHBIX JIETATEIbHBIX allapaTroB Ha
y4eOHYI0 3a/1auy);

— Pa3BUTh HABBIK MNHUJIOTUPOBAHMS OECIHIIOTHBIX J€TaTEJIbHBIX alllapaToB
(BITJTA) Ha mpakTHKe;

— TPUBUTH HABBIKU MPOEKTHOU I€ATEIbHOCTH.

Pazsusarowue:

— ¢cnocoOCTBOBATh PACHIMPEHUIO CIOBAPHOIO 3a1aca;

— cnocoOCTBOBaTh Pa3BUTHIO TAMSATH, BHUMAaHUS, TEXHUYECKOTO MBIIIJICHUS,
n300peTaTeIbHOCTH;

— CIOCOOCTBOBATh PA3BUTHUIO AJITOPUTMUUYECKOTO MBIIIUICHUS,

— cnoco0cTBOBaTh (POPMUPOBAHUIO HHTEPECA K TEXHUUECKUM 3HAHUSIM;

— cnocoOcTBOBaTh (OPMHPOBAHUIO YMEHHUS TMPAKTUYECKOTO MPUMCHECHHS
MOJIYYE€HHBIX 3HAHU;

— cdopmupoBaTh ymeHue (GOpMyIUpPOBaTh, apPryMEHTUPOBAThH U OTCTAUBATH
CBOE MHEHHUC;

— chopMUpOBaTh YMEHUE BBICTYINATh MyOJUYHO C IOKJIaIaMH, TPE3EHTAUSIMU
U T. II

Bocnumamenvuuwie:

— BOCHHUTBIBATh AKKypaTHOCTb M AUCHMUITTMHUPOBAHHOCTH NPHU BHIIOJHEHUH
padoTHI;
— CcImocoOCTBOBaTh (POPMUPOBAHUIO TOJIOKUTEINBHON MOTHBAIMM K TPYIOBOU

ACATCIIBHOCTH,



CrocoOCTBOBaTh (POPMHUPOBAHUIO OIBITA COBMECTHOTO U MHAMBUIYAJIHHOTO
TBOPYECTBA MPU BHIMOJIHEHUHA KOMAHAHBIX 3a1aHUI;

BOCIIUTHIBATH TPYAOJIIO0HE, yBaXKEHUE K TPYAY;

dbopMHUPOBaTh YYBCTBO KOJIJICKTUBU3MA U B3aHM OTIOMOIIIH;

BOCIIUTHIBATh YYBCTBO MNATPUOTH3MA, T'PAXKIAHCTBEHHOCTH, TOPAOCTH 3a

JOCTHXKCHUA OTE€YECTBECHHOM HAaYKH U TCXHHKH.

IIporuo3upyembie pe3yJbTaThl U CIIOCOOBI UX MPOBEPKH

JInuHOCTHBIE pe3yabTaThl:

KpUTUYECKOE OTHOIIeHHEe K uHpopManuu U HU30UpaTeabHOCTh €€
BOCTIPHUSITHS;

OCMBICIICHHE MOTUBOB CBOUX JICHCTBHI MPU BHIMIOJHCHUU 33/laHUM;
pa3BuTUE JIIOOO3HATENBLHOCTH, COOOPA3UTENBHOCTH IMPU  BBIIOJIHEHUHU
pa3zHoO00pa3HbIX 3aJaHUI MPOOJIEMHOTO U YBPUCTHUECKOT0 XapaKTepa;
pa3BUTHE BHUMATEIbHOCTH, HACTOMYUBOCTH, 1€ICYyCTPEMIIEHHOCTH, YMEHUS
MIPEOJI0JIEBATh TPYAHOCTH;

pa3BUTHE CaMOCTOSITETTbHOCTH CYXJICHU, HE3aBUCHUMOCTH u
HECTaHJIApPTHOCTHU MBIIIJICHUS;

OCBOCHHE COLMAJIbHBIX HOPM, TMpaBUJI TMOBeJICHUs, poiell u Qopm
COIMAJILHOM JKU3HU B TPYyMIaxX U COOOIIECTBAX;

dbopMupoBaHUE KOMMYHHKATUBHOM KOMIETEHTHOCTHM B OOLIEHUU U

COTPYAHUYECTBE C IPYTUMHU 00Y4aIOIIUMHUCH.

MertanpeaMeTHble pe3yabTaThl:

Pecynamuernvie yHusepcanvuwie V‘l€6Hbl€ oelcmeus.

yMEHHE IPUHUMATh U COXPAHATh Y4eOHYIO 3a/1a4y;

YMEHHUE [UIAHUPOBATh IOCJIEAOBATEIBHOCTh IarOB AJITOpUTMA A
JOCTHKCHHUS 1LEJIH;

YyMEHHUE CTaBUTh I1IeJIb (CO3[aHUE TBOPUECKON paboThl), IUIAHUPOBATH
JOCTHIKECHHE TOM 1€JIH;

YMCHHUC OCYIICCTBIIAATH WTOTOBBIM U ITOIIArOBbIN KOHTPOJIb I10 PE3YyJIbTATY,



— CIIOCOOHOCTh  aJeKBaTHO  BOCHPUHHMMATh  OLEHKY HAacTaBHMKA U
JIPYTUX00yUaroNIuXcs;

— yMEHHE pa3inyaTh Cocod U pe3yabTar AeiCTBHS,

— yMEHHE BHOCHTh KOPPEKTHUBHI B JICHCTBUS B CIIydae pacXOKJICHUS pe3yJIbTaTa
pemieHnsl 3aJaud Ha OCHOBE €€ OIeHKM W yuéTa XapakTepa CAeJIaHHBIX
OITHOOK;

— yMEHHE B COTPYAHUYECTBE CTABUTh HOBBIC YUE€OHBIC 3a]auH;

— CIIOCOOHOCTh TMPOSIBJIATH IO3HABATEJIbHYI0 WHUIUATHBY B y4eOHOM
COTPYAHUYECTBE;

— yMEHHE OCBamBaTh CIOCOOBI pEHICHHS MPOOJEM TBOPUYECKOTO XapakTepa B
’KM3HEHHBIX CUTYalIHsIX;

— yMEHHE OLEHUBATh MOMYUYAIOUIUICI TBOPYECKUI MTPOAYKT U COOTHOCHTD €T0
C M3HAYaJIbHBIM 3aMBICJIOM, BBIIOJIHATH [0 HEOOXOUMOCTH KOPPEKLIUHU OO
NPOAYKTa, MO0 3aMbICiia.

Llo3nasamenvuvie YHUBEp calbHble V’{€6Hble Oeticmsus.

— YMEHHE OCYIIECTBJIATh TNOHMCK HWH(pOpMAMu B  HHIAUBHUAYAJbHBIX
MH(OPMALIMOHHBIX apXuBax oOOydaromerocs, WHPOPMAIMOHHON cpexae
00pa3oBaTEIBHOrO YUpEXKIICHUS, benepanbHbIX XPaHUJIHAIIIAX
nH(}OpMalMOHHBIX 00pa30BaTEIbHBIX PECYPCOB;

— YMEHHE UCIOJIb30BaTh CPeCTBA MHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH JUIsI pelIeHHs] KOMMYHUKAaTUBHBIX, TI103HABAaTENbHBIX W
TBOPYECKHX 3a]1a4;

— YMEHHE OPMEHTHPOBAThCS B pa3HOOOpa3uu crocoOO0B pEeIeHUs 3a71ay;

— YMEHHE OCYUIECTBJISTh aHAJM3 OOBEKTOB C BBIICIICHUEM CYILECTBEHHBIX U
HECYIIECTBEHHBIX MMPU3HAKOB;

— YMEHHE MPOBOJUTH CpaBHEHUE, KJIACCU(DUKAIUIO MO 33JaHHBIM KPUTEPUSIM;

— YMEHHE CTPOMUTHb JIOTMYECKHE pacCykIeHus B (OpMe CBA3U IPOCTHIX
CYXKIeHHH 00 00BEKTE;

— YMCHHC YyCTAaHABJIMBATb aHAJIOIHWHU, IPUUYHMHHO-CJICACTBCHHBIC CBA3HU,



— yMEHHUE MOJEIHNPOBATH, IPEOOPa30BbIBATH O0BEKT U3 UYBCTBEHHOH (hOPMHBI B
MOJI€JIb, TJI€ BBIJCJICHBl CYIIECTBEHHBIE XapPaKTEPUCTUKU OOBEKTA
(mpocTpaHCTBEHHO-TpaduuecKas Uik 3HaKOBO-CUMBOJIUYECKas);

— YMCHHE CHHTE3MpPOBaTh, COCTABJIATH II€JIOE M3 YacTel, B TOM 4YHCIE
CaMOCTOSITEJIbHO  JIOCTpauBaTh  C  BOCIOJHEHUEM  HEIOCTAIOLIUX
KOMITOHEHTOB.

KOMMVHUKCZWIMBHbl@ YHU6EPCAlbHblIE V‘l€6Hbl€ oelicmeust.

— YMEHHE apryMEHTHpPOBATh CBOIO TOYKY 3pPEHHS Ha BBIOOpP OCHOBAaHUU H
KPUTEpUEB MPHU BBIIEICHUHU MPU3HAKOB, CPAaBHEHUU U KIacCU(UKAIUU
00BEKTOB;

— yYMEHHE BBICTYIINBATh COOECETHNKA U BECTH JIUAJIOT;

— CIOCOOHOCTB NMPU3HABaTh BO3MOXKHOCTb CYIIECTBOBAHUS PA3TUUYHBIX TOYEK
3pEHHUs U MpaBa KakI0ro UMETh CBOIO;

— YMEHHE IUIAHMPOBATh y4€OHOE COTPYIHHYECTBO C HACTABHUKOM U JIPYTUMU
OOy4JarolMMHUCS: ONPEAeisaTh ead, (GYHKIUH Y4aCTHUKOB, CIOCOOBI
B3aHMMO/JICHCTBUS,

— YMEHHE  OCYUIECTBJISITh  IMOCTAHOBKY  BONPOCOB:  WHHIIMATUBHOE
COTPYJIHUYECTBO B MMOUCKE U cOOpe nHpOopMalnu;

— YMEHHUE pa3peuiaTb KOHQIMKTHI: BBISIBICHUE, UACHTU(UKALMS MPOOIEMBI,
MOWCK W OIICHKa albTEPHATUBHBIX CIOCOOOB pa3pelieHus KOH(IMKTA,
NPUHATHE PELIEHUS U €T0 Pealln3alus;

— YMEHHE C JOCTaTOYHOW MOJHOTOW M TOYHOCTHIO BBIPAKATH CBOM MBICIH B
COOTBETCTBHUU C 3aJja4aMy U YCJIOBHSIMHU KOMMYHUKAIUH;

— BIJIaJICHHE MOHOJIOTMUECKON U AUATOrMYeCcKOi popMaMu peun.

IIpeameTHbIE pe3yabTAThI
B pe3ynbTate 0cBOEHUS MPOrpamMMbl 00y4aroIuecs JOJIKHBI
3HAMD!
— OCHOBHBIE AITOPUTMUYECKNE KOHCTPYKIIUH;

— HPUHOHUIBI TIOCTPOCHUA 6HOK'CX€M;



— TIPUHIMUIIBI CTPYKTYPHOI'O MPOrpaMMUpoBaHust Ha si3bike Python;
— yto Takoe BIIJIA u ux npeanaszHadeHue.
Memb!

— COCTAaBJISITh AJITOPUTMBI [ PELICHUS IPUKJIIAIHBIX 3a/1a4;

— peanu30BbIBAThH AJTOPUTMBI HA KOMIIBIOTEPE B BUJE NPOTrPaMM, HAMCAHHBIX
Ha s13p1Ke Python;

— npumeHaTh oubnuoteky Tkinter;

— OTJaXHBaTh U TECTHPOBATH MIPOrPAaMMBbI, HAITMCAaHHbIE Ha s3bIKke Python;

— H©actpauBarb BIIIA;

— MPEACTABIATH CBOM IPOEKT.

61a0ems.

— OCHOBHOM TEPMUHOJIOTUEN B obJactu aJrOpUTMHU3AIUU u
MIPOrPaMMHUPOBAHNS;

— OCHOBHBIMH HaBBIKAMU MPOTpaMMHUpPOBaHUs Ha si3bike Python;

— 3HAHUSIMU [0 YCTPOUCTBY U MPUMEHEHUIO OECITUIOTHUKOB.

®opMbI MOABEACHUS UTOIOB PeaTNU3aLMU 10N 0JHUTEIbHOM IPOrpaMMbl

[TogBeaeHnEe UTOTOB pean3yeTcsl B paMKax CJICAYIOIIUX MEPOIPUSITUIA:
TECTUPOBAHUE MO MPOTPAMMHUPOBAHUIO Ha si3bIKe Python, 3amura pe3ynbraToB
BBITIOJIHEHUS Kelica Ne 4, rpynnoBble COPEBHOBAHUS.

DopMBbI 1EMOHCTPALlUN Pe3yJabTATOB 00y4eHHUs

[IpencraBnenne pe3yabTaToB 00pa30BATEABLHOM ACATEILHOCTH TMPOHIET B
dbopme MyOIMYHON TpE3EHTAIMU PEIIEHUH KEeWCOB KOMaHJAaMH M TMOCIEIYIOIIUX
OTBETOB BBICTYIAIOIIMX HA BONPOCHl HACTABHUKA U IPYTUX KOMaH/.

@®opMblI THATHOCTUKH Pe3yJIbTATOB 00y4eHUS
becena, TectupoBanue, onpoc.

Conep:kaHue nporpamMmbl

Keiic 1. «Yragai uucjio»



[Ipn pemenun JaHHOrOo Keiica oOydaromdecss OCBauMBAIOT OCHOBBI
mporpaMMUpOBaHus Ha s3bike Python mocpenctBoMm co3maHus UTPhI, B KOTOPOM
MOJIb30BATEIb YraJbIBAET YU CIIO, 3aJAHHOE KOMITBIOTEPOM.

[Iporpamma 3aTparuBaeT MHOTO KJIFOYEBBIX MOMEHTOB MPOrPAMMHUPOBAHMUS:
KOHBEPTUPOBAHUE THUIOB JAHHBIX, 3alHUCh U 4YTeHUE (PailioB, HCMOJb30BAHUE
aropuTMa JIETIEHUS OTpe3Ka IMomojiaM, o00pabOoTKa TMOJYYEHHBIX MJaHHBIX U
Mpe/ICTaBJICHUE UX B BUJIE TpaUKOB.

Keiic 4. IlporpaMmMupoBaHue aBTOHOMHBIX KBQJIPOKONTEPOB.

PoeBoe B3aummopeiicTBue poOOTOB SIBISETCS aKTyaJlbHOW 3ajlaueid B
COBpeMeHHOM poOoToTexHuke. KBaapokonTepbl MOXHO CUMTaTh JETaromeH

poGoroTexnukoi. I[lloy KBagpoKomTepoB, BHIMOJIHEHUE 3aJaHUs] OOEBHIMU

OeCITUIOTHBIMH JICTaTEILHBIMU arfrmaparaM - TAKUC 3aa49u pCiIar0TCA ¢ TIOMOIIbIO

MNPUMCHCHU A aJITOPUTMOB POCBOTO BBaHMOHCﬁCTBHH.

JlaHHBIN KelC MOCBSIIEH CO3JaHUI0 10y KOMTEPOB M3 3X OECHHIOTHUKOB
BBINIOJIHSIOIINUX TOJIET B aBTOHOMHOM pexkume. OOyuaroniuecs: moiy4yaT MepBble

HAaBBIKK  IMPOrpaMMHPOBAHUA TEXHUYECKONW CHUCTEMBI Ha  S3BIKE

Python.
[To3HakOMSTCS ¢ QIrOpUTMaMH TO3UIIMOHMPOBAHUS YCTPONCTB Ha YJIHIIE U B

IMOMCHICHUH, a4 TAKKC Y3HAIOT O IIPMHIMIIAX pa6OTI>I OIITUYICCKOI'o pacCliio3HaBaHUA

OOBEKTOB.
Conep:xkanmne yueOHO-TEeMATHYECKOI 0 IIaHA
Ne Tembl 3aHATHH Copep:xanue 3aHATHI
1. | BBogHOe 3aHsiTHE. Teopus: BBeeHUE B 00pa30BaTEIbHYIO

BBenenne B nmpeamer,
TexHuKa Oe3onmacuoctu (1

4)

nporpamMmy. O3HaKOMIIEHHE 00YYarOIIUXCS
C mporpamMmoiu, npuéMamu u hopMamMu
pabotsl. BBomHBINM nHCTpYKTax o Th.

OcHoBbl s3bika Python.
Ilpumepsl  Ha  fA3BIKe
Python c pa3dopom
KOHCTPYKUMIA: UKJIBbI,
yCJI0BUH, BETBJICHUS,

MaCCuBbI, THIIbI JaHHBIX
(4 4)

Teopusi: ucropus sizeika Python, cdepa
NPUMCHCHHS S3bIKa, Pa3JIMYHUe B BEPCHUSIX,
ocoO0eHHocTH cuHTakcuca. OObsBIEHNE U
UCII0JIb30BaHKE TIEpeMEHHBIX B Python.
Hcnonp30BaHNE CTPOK, MACCHUBOB,
KopTexeil u cioBapeil B Python.
Hcnonp3oBaHue yCIIOBUH, [IUKIOB U
BeTBJIeHUH B Python.




IIpakTHKa: 3a11yCK UHTEPIIPETATOPA.
Paznmuust nHTEpIIpETaTOpPa U KOMIHUIATOPA.
Hanucanue npocrenmux
JIEMOHCTPAIMOHHBIX TporpaMm. MuHu -
MPOrpaMMBbl BHYTPH IIPOTPAMMBI.
Bripaxenus B Bb13oBax QyHkuuii. Mimena
IIEPEMEHHBIX. Y IPAKHEHUS 10 HAITUCAHU IO
IIPOrpaMM C UCIIOJIb30BAHUEM TTIEPEMEHHBIX,
YCJIOBUM U LUKJOB. ['eHepanus ciyqyanHbIx
yucen. ['pynnupoBka HUKIOB B OJIOKHU.
Onepaiuu cpaBHEHUS.

Keiic «Yragau umncjio»

3.1

BBenenue B
HCKYCCTBEHHBINH MHTEIUICKT.
[Tpumeps! Ha si3pike Python
c HCKYCCTBEHHBIM
UHTEJJICKTOM o
yTaJbIBAaHHUIO YHUCEN, METOJ
JUXOTOMUHU.  YTIPaBJICHHUE
UCKYCCTBEHHBIM
HUHTEJIJICKTOM (6 1)

Teopusi: anrOpUTMBbI MOMCKA YHCIIA B
MaccuBe. Bapuantel coptupoBok. [Tonck
nuxoTomuei. PaboTa ¢ mepeMeHHBbIMH,
pabora ¢ GpyHKIHSIMHU.

IIpakTHKa: yIIPa)KHEHUS 10 IOUCKY YUCET
B MACCHBE. Y IPaXHEHUS HA COPTUPOBKY
yrcen. AJITOpUTMbI MOMCKA YHCIA.
UccnenoBanue ckopocTu pabOThI
aJTOPUTMOB.

3.2

[ToaroroBka Kk myOIMIHOMY
BBICTYIIJICHUIO VISl 3AIlIUTHI
pe3yJIbTaTOB.
JlemoHcTpanus oTyéra B
TpYIIe U 3aIuTa
pe3yabTaToOB padboThI (2 )

Teopusi: co3nanue yn1o0HON U MOHSITHOM
IIPE3CHTALNH.

IIpakTHKa: TOArOTOBKA NPE3CHTALUU IS
3amuThl. [loaroToBKa peuu AJs 3alUThI.

Keiic «IIporpaMMupoBaHue aBTOHOMHBIX KBaJPOKOINTEPOB)

4.1

TexHuka 6€301MacHOCTH TIPH
MOJIETAX. [IpoBenenue
IIOJIETOB B PYYHOM PEKUME
(2 9)

Teopusi: 3HAKOMCTBO C KE€HCOM,
IpeCTaBlIEHUE TTOCTABICHHON MPOOIIEMBI,
npaBujia TEXHUKH Oe3onacHocTu. 3yuenue
KOHCTPYKLIHH KBaJIPOKOITEPOB.
IIpakTHka: nogETH HA KBAJIPOKOINTEPAX B
PYYHOM PEXKHUME.

4.2

[IporpammupoBaHue B3i€Ta
U nocagkd OeCIMIIOTHOIO
jgeraTenbHOTO amnmapata (4

4)

Teopusi: OCHOBBI TPOrpaMMUPOBAHUS
KBaJ[pOKONTEPOB Ha si3bike Python.
IIpakTHKAa: TECTUPOBAHNE HAITUCAHHOTO
KOJa B P&KUMAaXx B3JIETA U OCAJIKH.

4.3

BeinmonHeHue komana
«pa3BoOPOT», «KU3MEHEHUE
BBICOTBI», «KM3MCHCHHE
no3unuuny (6 1)

Teopusi: TEOPETUUECKUE OCHOBBI
BBIITOJIHEHUS Pa3BOPOTa, U3MECHEHHUS
BBICOTHI ¥ TIO3UIIMU HA KBAJPOKOITEpax.




HpaKTmca: TCCTUPOBAHUC ITPOTPAMMHOT O
KOZa B pCKUMaAX pa3BOpOTa, UBMCHCHUA
BBICOTHI U ITIO3HUIIHUH.

4.4 | BreirmonHeHue IrpymnmoBoro HpaKTI/IKaZ BBIITOJIHCHUC T'PYIIIIOBOT'O

noJyiéta Bpy4uHyto (2 4) noJE€Ta Ha KBAIPOKONTEPE B PYUYHOM
peXKUME.
4.5 | BoimonHeHue Teopusi: 0CHOBBI MO3ULIHOHUPOBAHHUS
MO3ULIMOHUPOBAHMUS o | indoor u outdoor KBaapOKONTEPOB.

MeTkaM (7 )

IIpakTHKa: TeCTUPOBaHUE PEKUMA
no3uimonrupoBanus no ArUco - Mapkepam.

Y4eOHO-TEeMATHYECKHUH TIJIAH

Ne HasBaunmue pa3aeia, TeMbl KoJsmmyecTBo yacos DopMbI
n/ Bceer | Teopus | [IpakTuk aTTecTaunn/
n R a KOHTPOJIA
1. |BBenenue B oOpa3oBarejbHyw| 1 1 - TecTupoBanu
nporpamMmmy, TeXHUKA e
0e3omacHOCTH
2. |OcHoBbl f13b1Kka Python. [Ipumepsr | 4 2 2 TecTupoBanu
Ha si3bIKe Python ¢ pazoopom e
KOHCTPYKIUIi: HMKJIbI, YCJTOBUSI,
BeTBJIEHUS, MACCHUBBI, THTIbI
JAAHHBIX
3. |Keiic 1. «¥Yranaii unciio» 8 3 5 JleMoHCcTpAaN
U peleHuu
Keiica
3. |BBeneHue B MCKYCCTBEHHBIN 6 2 4
1 |unTemnext. [IpumMepsl Ha s3bIKE
Python ¢ nuckyccrBeHHBIM
HWHTCJUICKTOM 110 YIaJAbIBAHWUTO
qucell, METOJl TUXOTOMUHU.
VYrpaBieHne HCKYyCCTBEHHBIM
UHTEJJIEKTOM
3. |IloaroToBka K myOoJIMYHOMY 2 1 1
2 |BBICTYIUICHUIO JIJISl 3alTUTHI

pe3yinbTaToB. [[emoHCTpanus oTuéra




B IPYIIIIE U 3allUTa PE3yIbTAaTOB
paboThI

Keiic 4. IIlporpamMupoBaHnue
ABTOHOMHBIX KBa/IPOKOINTEPOB

21

6 15 JlemoHcTpan
Usl pelIeHu
KelHca

H

TexHuka 6€30MacHOCTH MPH
nonérax. [IpoBeaenue moa€ros B
PYYHOM PEXKUME

N

[IporpammupoBanue B31€Ta U
[MOCAIKN OECIMIIOTHOTO
JIETATENIbHOTO armnapara

w B

BrimonHenue koMaH1 «pa3BopoT»,
«U3MEHEHUE BBICOTHI», «U3MEHEHUE
MTO3ULIN»

BeinosnHeHne rpynnoBoro noiéra
BPYUHYIO

Breimonnenue MO3UIMUOHUPOBAHUA T10
MCTKaM

Hroro:

34

11 23

TemaTuveckoe IJIAHUPOBaAHME.

Ne
Tema 3ansaTHs
Kou-Bo
n/n Conep:xanue 3aHATHI
4acoB
BBenenue B 1 Teopus: BBencHue B

o0pa3oBaTe/IbHYI0
nporpamMmy, TeXHUKA

0€30MMaACHOCTH

o0pa3oBaTeIbHYIO
nporpammy.
O3HakomieHue
00yJarnmxcs ¢
nmporpaMmMou, mpuéMamu u
dbopmamu pabOTHI.
BBOIHBIN HHCTPYKTaAX I10
Thb.




OcHoBbI s13b1Ka Python.
IIpumepsnl Ha sa3bIKe Python
¢ pa300poM KOHCTPYKIUIi:
HUKJIbI, YCJIOBUS,
BeTBJICHHS, MACCUBbI, THIIbI
AAHHBIX

IIpuMmepsl Ha s3bIKke Python
¢ pa300poM KOHCTPYKUMIi:
IMKJIbI, YCJI0BUA,
BETBJICHUS, MACCHUBbI, THIIbI
AAHHBIX

OcHosbl s13b1ka Python.

OcHoBbl s1361ka Python.

Teopusi: uctopus si3bIKa
Python, cdepa
NPUMEHEHHUS S3bIKa,
pasiinuue B BEPCUSX,
0COOEHHOCTH CUHTaKCHCA.
OO0bsiBaCHUE U
UCIIOJIb30BAHUE
nepemMeHHbIX B Python.
Hcnons30BaHue CTPOK,
MACCHUBOB, KOPTEKEN U
cinoapeit B Python.
Hcrosp30BaHue yciioBU,
[IUKJIOB U BETBJICHUU B

Python.

IIpakTHKa: 3anyck
uHTepnperaropa. Paznuuus
WHTEPIIPETATOPA U
komnuisitopa. Hanmmcanue
MPOCTEUITNX
JIEMOHCTPaIMOHHbBIX
nporpamm. Munu-
MPOrpaMMBbl BHYTPH
nporpaMmmbl. BeipaxeHus B
BbI30Bax GpyHKuui. Mena
IIEPEMEHHBIX. Y IPAXKHECHUS
110 HAITMCAHUIO MPOrpamM ¢
VICIIOJIb30BAHUEM
MEPEMEHHBIX, YCIOBUH U
LUKJIOB. ['enepanus
CIy4arlHbIX YUCEIL.

['pynnupoBKa HUKIIOB B




osioku. Oneparuu

CpaBHEHHUS.

6. Keiic 1. «Yragai uyunciio» Teopusi: anroputMmsl
MOKMCKA YMCIla B MacCHUBE.

7. Keiic 1. «Yragai ynciao» BapuaHThl COPTHPOBOK.
ITonck nuxoToMHUeEH.

" " Pabora c nepemeHHBIMU

8. Keiic 1. «¥Yragai uncjio» abota ¢ mepeme ’
pabora ¢ GyHKIUIMHU.

Q. Keiic 1. «¥Yragai uncjio» IIpakTuka: ynpaxHeHuUs
MO MOUCKY YHCE B

10. |Keiic 1. «Yragai yucjao» MacCHBe. YpaKHCHHS Ha
COPTHUPOBKY UHCEI.

11.  |Keiic 1. «Yragaii yncio» AJTOPUTMBI I10HCKA YHCIIA.
HccnenoBanne CKOpOCTH
paboThI aITOPUTMOB.

12.  |Keiic 1. «¥Yragaii uncio» Teopusi: coznanue
yIOOHOH U TTOHSTHOMN

13. |Keiic 1. «Yranaii yucyio» HPC3CHTAITHH.

IIpakTHKa: TOArOTOBKA
MPE3CHTALNY JI 3aIIUTHI.
[ToaroroBka peun 1ist
3aIIUTBHI.

14.  |Keiic 4. Teopusi: 3HaKOMCTBO C
«IIporpammupoBanue KEHCOM, IIPEJICTABJICHUE
ABTOHOMHBIX IOCTABJIEHHON ITPOOIIEMBI,
KBaJIpOKONTEPOB»

paBujia TEXHUKH
N oe3onacHoctu. U3yuenue

15.  |Keiic 4. Y
«IIporpammupoBanue KOHCTPYKINH
ABTOHOMHBIX KBaIpOKOIITEPOB.
KBaJIpOKONTEPOB» )

IpakTuka: non€Tsl HA
KBa/IPOKOITEPAX B PyIHOM
pEeXKUME.

16. |Keiic 4. Teopusi: oCHOBBHI
«IIporpaMmmHpoBanue MPOrpaMMUPOBAHHUS




ABTOHOMHBIX
KBaJAPOKOIITEPOB»

17.

Keiic 4.
«IIporpammupoBanue
aBTOHOMHBIX

KBA/IPp OKONITEPOB»

18.

Keiic 4.
«IIporpammupoBanue
ABTOHOMHBIX

KBa/{p OKONITEPOB»

19.

Keiic 4.
«IIporpammupoBanue
aBTOHOMHBIX
KBa/JIpPOKOINTEPOB)

KBaJIPOKOIITCPOB HA A3BIKC

Python.

IIpakTukKa: TecTupoBaHue
HaIlMCaHHOI'O KO/ B
pekuMax B3JIETA U
IIOCAJIKH.

20.

Keiic 4.
«IIporpammupoBanue
ABTOHOMHBIX
KBA/IPOKONTEP OB

21.

Keiic 4.
«IIporpammupoBanue
aBTOHOMHBIX

KBA/IP OKONTEP OB»

22.

Keiic 4.
«IIporpammupoBanue
ABTOHOMHBIX
KBA/IPOKONTEP OB

23.

Keiic 4.
«IIporpammupoBanue
aBTOHOMHBIX
KBaJpPOKONTEPOB)»

24,

Keiic 4.
«IIporpammupoBanue
aBTOHOMHBIX
KBa/JIPOKOITEPOB)

25.

Keiic 4.
«IIporpammupoBanue
ABTOHOMHBbIX
KBA/IPOKONTEP OB

Teopus: TeopeTuyeckue
OCHOBBI BBIITOJIHEHUS
pa3BoOpoTa, U3MECHECHUS
BBICOTBI U ITO3ULMU HA
KBaJIpOKOITEPAX.

IIpakTHKa: TeCTUPOBAHUE
IpOrpaMMHOI0 KOojia B
peXuMax pa3BopoTa,
U3MEHEHUS BBICOTHI U
MO3ULIMH.




26. |Keiic 4. IIpakTuKa: BHIMOJHEHNE
«IIporpammupoBanue rpyIIOBOro Monéra Ha
ABTOHOMHBIX KBaJPOKOIITEPE B PyUHOM
KBA/IPOKONTEPOB)

pexKHuMe.
27 Keiic 4.
«IIporpammupoBanue
ABTOHOMHBIX
KBA/IPOKONTEP OB

28.. |Keiic 4. Teopusi: OCHOBBHI
«IIporpammupoBanue MO3UIIMOHUPOBaHMS indoor
ABTOHOMHBIX 1 outdoor
KBA/IPOKONTEPOB)

KBaJIPOKOMTEPOB.

29.  |Keiic 4. [paKkTHKA: TECTUPOBAHKE
«IIporpammupoBaHue pEeKIMA
ABTOHOMHBIX

MO3UITMOHUPOBAHUS T10
KBA/IPOKONTEP OB
ArUco - mapkepam.
30. |Keiic 4.
«IIporpammupoBaHue
ABTOHOMHBIX
KBA/IPOKONTEP OB
31. |Keiic 4.
«IIporpammupoBanue
ABTOHOMHBIX
KBA/IPOKONTEPOB)
32. |Keiic 4.
«IIporpammupoBanue
ABTOHOMHBIX
KBA/IPOKONTEPOB)

33. |Keiic 4. IIpakTHKa: TECTUPOBAHUE
«IIporpammupoBaHue pexuMa
ABTOHOMHBIX MTO3HUITMOHUPOBAHUS 11O
KB KOIITEPOB»

aApOKOITEPO ArUco - mapkepam
34 Keiic 4.
«IIporpammupoBanue
ABTOHOMHBIX

KBaJIpOKONTEPOB»




HUroro 34

V. MarepuajibHO-TeXHUYECKHE YCIOBUSA pPealu3auun
NporpaMMmbl

AnmnapaTtHoe M TeXHHYECKoe o0ecrneyeHue:

— PabGouee MecTo 00yUaroIIerocs:
HOYTOYK: TPOM3BOAMTEILHOCTh Tporeccopa (mo tecty PassMark -
CPU BenchMarkhttp://www.cpubenchmark.net/): we wmenee 2000
€IUHUI, 00BEeM OIepaTUBHON mmamaATH: He MeHee 4 [6; oObem
Hakonutenst SSD/eMMC: ne menee 128 I'0 (MM cOOTBETCTBYIOLIUI
M0 XapaKTepUCTUKAM TEPCOHAIBHBIA KOMIBIOTED C MOHUTOPOM,
KJIABUATYPOH U KOJIOHKaMH).

— pabodee MECTO MPENO1aBaTes:
HoytOyKk: mporueccop Intel Core i5-4590/AMD FX 8350 ananoruunas
uim 6onee HoBast MoJielib, rpaduueckuit mpoueccop NVIDIA GeForce
GTX 970, AMD Radeon R9 290 amanorwmynas uim OoJjiee HOBas
MOJIeNTb, 00BEM OmepaTuBHON MamMsTu: He MeHee 4 ['0, BUICOBBIXON
HDMI 1.4, DisplayPort 1.2 wmm 0omnee HoOBas wmonenb (WiH
COOTBETCTBYIOIIUH IO XapaKTEPUCTUKAM MIEPCOHATBLHBIN KOMITBIOTED C
MOHHUTOPOM, KJIaBUATYPOU U KOJIOHKAMHU );

— KOMIIBIOTEPHI JOJDKHBI OBITh MOJKIIOYEHBI K enuHor cetu Wi-Fi ¢
JOCTYTIOM B MHTEPHET;

— TMpe3eHTAllMOHHOEe  00opynoBaHHWE (TIPOEGKTOP C JOKpPaHOM) C
BO3MOXXHOCTHIO TTOJIKJTFOUCHHSI K KOMITBIOTEPY — | KOMIIJICKT;

— daumuapt c KOMILJIEKTOM JMCTOB/MapKepHast JI0CKa,
COOTBETCTBYIOIINI Ha0Op MUChMEHHBIX MMPUHAIISKHOCTEH — 1 1T,

— kBagpokontep DJIRyze tello —ne menee 3 mir.;

— TI0JIE METOK;



—  Wi-Fi poytep.
IIporpamMHoe obecnieyeHue:

— kommmsaTop Python 3.5;

— BebO-Opay3ep;

— mnakeT oucnoro I10;

— TEKCTOBBIN PEOAKTOP.



VI. Cnmcok JiuTepaTrypbl H METOAMYECKOr 0 MaTepuaina

bpennan, K.Kpeatunoe nporpammuposanue / K. bpennan, K. bonkx, M. UyHhr.
— I'apBapackas Beicias mkona oOpa3oBanus, 2023.

Jlyt, M. IlporpammupoBanue Ha Python. T. 1 /M. JIytii. — M.: CumBou, 2021.
— 992 c.

Jlytu, M. IlporpammupoBanue Ha Python. T. 2 / M. JIytu. — M.: CumBou, 2022.
— 992 c.

[Monpunenok, O.B.Knesep. KoncrpyupoBanue u  HporpaMMHpOBaHUE
kBaapokontepos / O.B. [lonpunenok, A.W. neikoB, A.A. Kopuroackuii. —
Mocksa, 2022.

bpurrc, JIxeiicon.Python mns gereii. CaMoyduTess o MporpaMMHpPOBaHUIO /
JIxeiicon bpurrc. — MU®. [lerctBo, 2023. — 320 c.
https://github.com/dji-sdk/Tello-Python.

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



https://github.com/dji-sdk/Tello-Python
https://dl-cdn.ryzerobotics.com/downloads/tello/0222/Tello+Scratch+Readme.pdf
https://dl-cdn.ryzerobotics.com/downloads/tello/0222/Tello+Scratch+Readme.pdf
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