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I TToschumenvras sanucka

AKTyanbHOCTb: B Hacroswee Bpems npouecc uHdgopmMaTusaumu
NpoABNAETCs BO BCeX cdepax YenoBeyeckoil paesTenbHocTU. We-
MONb30BaHNE  COBPEMEHHBIX WHMOPMALMOHHLIX TEXHOMOTUI  sBAA-
eTcaA  HeoBXOAMMBIM  yCrOBMEM yCMeLwHOro pasBuUTMA Kak oTAenb-
HbIX OTpacnew, Tak M rocyaapcTsa B LENOM. CospaHue, BHeapeHue,
SKCnnyatauusa, a TakxXe COBepLIeHCTBOBaHUE MHMOPMALMOHHbIX
TEXHONOrnin Hembicnumo 6e3  yyacTus KBanMuuMpoBaHHbIX 1 yB-
NeYEHHbIX CNeuuanucToB, B CBA3W C 3TUM BHeApeHue kypca «Oc-
HOBbI MporpamMmupoBaHns Ha A3blke Python Ha npumepe nporpam-
MUpOBaHWA  BGecrnUnoTHOro neTaTenbHoro annapata» B y4yebHbIl
NpoLecc akTyansHo.

Mporpamma  yue6GHoro kypca «OCHOBbI NporpaMMUpoOBaHUA Ha
A3blke  Python Ha npumepe nNporpaMMmnpoBaHua  6ecnunoTHoOro
netatenbHoro annapaTta» HanpaBneHa Ha NOArOTOBKY TBOPYECKOIA,
TEXHUYECKN rpamoTHOW, rapMOHUYHO pa3BUTON nn4HocTH, obna-
AAlOLel  NIOTMYECKUM  MbILNEHUEM, Croco6HOI aHanusaupoBaTb #”
peware 3afadin B KOMaHae B 06nactm MHMOPMALMOHHBIX W aspo-
TEXHOMOTUW, pelaTb CUTyaLUMOHHble KeliCoBbie 3afaHnsa, OCHOBaH-
Hble Ha rpynnoBbIX NpoeKTax.

3aHAaTns no pgaHHomy KypCy paccuutadbl Ha obuleHay4Hyio noa-
FOTOBKY OO6y4alolWmnxcsi, pasBuUTUE uX MBIWNEHUA, NOrMkKM, martema-
TU4eCKkMx cnocobHOCTEeNn, UCCNeaoBaTENbCKNX HABBIKOB.

Y4ebHblii  Kypc «OCHOBBI NporpaMMupoBaHus Ha na3sbike Python
Ha npumepe nporpaMmmMmupoBaHus GeCHMJ'IOTHOI'O neTartenbHoro
annapata» HanpaBfieH Ha W3y4yeHUe OCHOB NpOrpaMmMuMpoBaHUA Ha
A3bike  Python u  nporpammupoBsaHue aBTOHOMHBIX KBaapokonre-
poB.

B pamkax kypca «OcHoBbI NporpammupoBaHus Ha n3bike Python
Ha  npumepe  nporpammuposaHus  GecnUNOTHOro netartensHoro
annapata» o6y4alolNecss CMOryT MO3HAKOMUTLCS ¢ husnyeckumuy,
TEXHUHECKUMN U MaTeMaTUYECKUMM MOHATUSMU. MpnobpeTéHHbie
3HaHUA 6yAYT NPUMEHUMBI B TBOPYECKMX npoekTax.



YuebHbii kypc «OCHOBbI nporpamMmupoBaHnss Ha a3blke Python
Ha npumepe nporpamMmnMpoBaHus GecruoTHOrO NeTaTenbHoro an-
napata» npeacraeBnaeT coboil CaMoCTOATENbHbIN MOAynb U copep-
XUT HeobXoAuMble TeMbl U3 Kypca MHOPMaTHKKN 1 DUIUKK.

Llens nporpammbl: ocBoenue Hard- u SoFt-komneteHuuin o6yyato-
wumMucs B obnactu nporpamMmupoBaHus U aspoTexHonoruii  yepes
MCMonb30BaHMe Kenc-TexHonorui,

3apauu:
Ob6yuatowume:
* M3y4uTb 6a3oBble MOHATUA:  anmropuTm, 6rok-cxema, nepeme-
Has, UMK, yCNoBUS, BbIYNCIIUMARA dYHKLUS;
* COpPMUPOBATL  HaBLIKW  BbINOMHEHUS TEXHONOrM4eCcKon  Lenoy-
KM  pa3paboTkm nporpaMm cpeacTBamu  s3blka nporpamMmmupoBsa-
Hus Python;
* U3YYNUTb  OCHOBHble  KOHCTPYKUUM  S3biKa nporpaMmmMmupoBaHus
Python, noseonsiowme pa6otate c MNPOCTbIMA U COCTaBHbIMK
TMNamn - AaHHbIX  (CTPOKaMu, CrUCKaMu, KopTexamu, crnosapsamu,
MHOXecTBamu);
* Hay4uTb nNpPUMEHATb HaBblKM MNPOrpaMMUpPOBaHWS  Ha KOHKpeT-
HOW  y4ebHOW  cuTyauum (NnporpammupoBaHue  6ecnunoTHbIX ne-
TarenbHbIX annapatos Ha y4eGHylo 3agauy);
* PasBUTb HaBbIK MUMOTUPOBAHWA GECMUMOTHBLIX NeTaTeNbHbLIX an-
naparos (BIMNJ1A) Ha npakTuke:
* NPUBUTb HaBbIKW NMPOEKTHON AEATENbHOCTY.

PassuBatowyme:

* CMoco6CTBOBATL PACILMPEHMIO CHOBAPHOTrO 3anaca;

* cnocobcTBOBaTH  PasBUTUIO  MaMATH, BHUMaHUA, TeXHUYECcKoro
MbILINEHUs, u3obpeTaTenbHoCTU;

* Cnoco6CTBOBATL PA3BUTUIO ANTOPUTMUYECKOrO MbILWNEHUS;

* cnocobcTeoBaTh  (hOpMUPOBaAHUIO UHTepeca KTeXHUYecKUM 3Ha-
HUAM;

* cnocobcTBoBaTh  (hOPMUPOBAHMIO YMEHUA  npakTudeckoro npu-
MEHEeHUA NoNyYeHHbIX 3HaHWA;

lporpammmposarme wa Python 5



* cdopmupoBaTh  ymeHue dopmynuposaTs, aprymeHtTupoeats u
OTCTanBaTb CBOE MHEHMe;

* ChopmMUpoBaTL yMeHue BbICTynaTh ny6nuyHo ¢ poknagamu, npe-
3eHTauusaMu U T. n.

BocnurarenbHble:

* BOCMUTBIBATL aKKypaTHOCTb U AUCLMMAUHUPOBAHHOCTb npy Bbl-
NnonHeHun paboTel;

* cnocobecTBoBaTh  (HOPMUPOBAHMIO  MOMOXUTENBHON MOTUBaUUU K
TPYAOBON AEATENBHOCTH,

* CMnoco6CTBOBaTL  (HOPMUPOBAHMIO OMbITA COBMECTHOMO M uHan-
BUAyanbHOro  TBOpYecTBA MpU  BbIMOMHEHWN  KOMAHAHBIX 3apa-
HUIA;

* BOCNUTLIBATL Tpyaoniobue, ysaxeHue K Tpyay:;

* OpMUPOBaTL YyBCTBO KOMMNEKTUBU3MA U B3aWMOMNomMoLLu;

* BOCAUTBLIBATL YYBCTBO MNaTpuUOTM3MA, FPaxAaHCTBEHHOCTH,  rop-
AOCTN 3@ LOCTUXEHNS OTEYECTBEHHON HAaYKN U TeXHUKN.

lMporto3upyemeie peaynbTathi U cnocobb! ux npoBepKu
JInyHoCTHBIE pesynbTaThi:
* KpUTMHECKOE OTHOLWEHWEe K WHpOpMaLUn wu u3bupaTenbHocTb
€& BOCMNpUATUS;
* OCMbICNieHWe MOTMBOB CBOMX AEWUCTBMIN NpU  BbINOMHEHUM 3aja-
HUIA;
* passuTMe nGO3HATENLHOCTU, CO0BpPa3UTENbHOCTU npu BbINOM-
HeHWW  pa3HoOGpasHbiX  3afjaHwii  NpobnemHoro  u 3BpUCTUYE-
CKOro xapakrepa;
* PassBuTMEe  BHUMATENIbHOCTW,  HACTONYMBOCTM, ueneycrtpeMnén-
HOCTW, YMeHUsi NpeoaoneBaTh TPYAHOCTU;
* PasBUTHe CaMOCTOATENIbHOCTU CYXAEHWI, HEe3aBUCUMOCTUM U He-
CTaHAAPTHOCTU MbILINEHUS;
* OCBOE€HME couuanbHbIX HOPM, MpaBUn MoBefeHUs, porneit u cdhopm
coumanbHoi X13HK B rpynnax u coobliecrsax:
* (opMUpOBaHWE  KOMMYHUKATUBHOIA KOMMNETEHTHOCTU B  obue-
HUW 1 COTpyaHUYecTBe ¢ ApyruMu obyyatowmmmcs.



MeTa npeameTHble pe3ynbTaThi:

PerynaTusHble yHUBEpCcanbHbie yyebHbIe aeicTBUS

* YMEHWe NpuHMMaTh 1 COXpaHATb yuebHylo 3aaayy;

* YMEHUe nnaHupoBaTb MOCNeAOBATEeNbHOCTb  LWAroB  anroputma
ANA A0CTUXEeHUs uenu;

* YMeHue CTaBuTb uenb (co3jaHue TBOPYECKOM paboTbl), nnaHu-
poBaTk AOCTUXEHWE 3TON Lenu;

* YMEHUE OCylecTBNATL WTOrOBbIA M MOLWAroBbIA KOHTPOMbL MO pe-
3ynbTary;

* CMOCOBHOCTL aAeKBaTHO BOCMPUHUMATL OUEHKY HacTaBHMKa U
Apyrux obyyatowmxcs;

* YMeHue pasnuyatb crnocob v pesynsbTaTt AencTBus;

' YMEHUE BHOCWUTb KOPPEeKTUBbI B [ENCTBUS B Chyyae pacxoxae-
HWA pesynbTata peleHWs 3ajayM Ha OCHOBE e& OLUeHKU W y4éta
XapakTepa caenaHHbIX olWnbokK;

* YMEHWe B COTPyAHNYeCTBe CTaBUTb HOBbIE yYebHble 3aaauu:

* CMOCOGHOCTb MPOSABNATL MO3HABATENbHYIO UHULMaTUBY B yyeb-
HOM COTPYAHUYECTBE;

* YMEHWe ocBauBaTb cnocobbl peweHns npobnemM TBOPYECKOro
XapakTepa B XU3HEHHbIX CUTyaLusaXx;

* YMeHue oueHuBaTb nony4alWwuinca TBOPYECKMA NPOAYKT U  Cco-
OTHOCUTb €ro C W3Ha4vanbHbIM 3aMbICTIOM, BBLINOMHATE MO HeoBXo-
AUMOCTU KoppeKumu nubo npoaykta, nubo 3ambicna.

MosHaBaTenbHble yHUBEpcanbHble yyebHble AeiCTBUS:

* YMEHue OCyWecTBnsTe MOUCK WHGDOPMAUUM B  WHAMBUAYAMNbHBIX
WHPOPMALMOHHBIX  apxuBax  06y4alowWerocs,  MH(OPMALMOHHOI
cpepe  06pa3oBaTeNbHOrO  yupexaeHus, hefepanbHbIX  XpaHUnu-
wax UHPOPMaLMOHHLIX 0Bpa3oBaTenbHbIX PECYPCOB;

* YMEHue uCronb3oBaTe CPEACTBA MH(OPMALMOHHBIX M  KOMMYHM-
KAUMOHHBIX ~ T@XHONOrUA AN pEeLeHWs KOMMYHUKATUBHBLIX, MO-
3HaBaTenNbHbIX ¥ TBOPYECKNUX 3aaavy;

* YMEHue OpWeHTMpoBaTbCA B PasHOOBpasuM Crnoco6oB peLueHus
3agavy;

* YMEHME OCYyLeCTBNATL aHanu3 o6beKTOB C BbiAeneHueM cylie-
CTBEHHbIX U HECYLL|eCTBEHHbIX NPU3HAKOB;
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* YMEeHve npoBOAUTb CpaBHEHWe, KnaccudukauuMio no 3afgaHHbIM
KpUTEPUAM;

* YMeHue CTpOoWTb JlorMveckue paccyxpaeHus B cdopme CBA3U Mpo-
CTbIX CyXAeHuin 06 o6bekTe;

* yMEeHuWe  ycTaHaBnuMBaTb  aHanorum,  NPUYUMHHO-CIEACTBEHHbIE
CBSA3M;

* yMeHue wmopenuposaTtb, npeobpasoBbiBaTb OOBLEKT U3 YyBCTBEH-
HOW cbopMbl B MoOAenb, rAae BblAeNeHbl CyLWecTBeHHble XapakTe-
pucTukun  obbekTa  (NpocTpaHCTBEHHO-rpacduyeckas WM 3HaKo-
BO-CUMBONUYyeckas);

* YMEHMe CUHTe3MpoBaTb, COCTaBMATb Llefioe M3 4yacTeln, B TOM
4yucrne CaMoCTOATENbHO [ocTpauMBaTb C BOCMOMHEHWeM HepjocTa-
IOLLIMX KOMMOHEHTOB.

KoMMyHUKaTUBHbIE yHUBEpPCAnbHbIE YYebHblie AeNCTBUS:

* YMEHWe apryMeHTuMpoBaTb CBOI0 TOYKY 3pPEHUs Ha BblGOp OCHO-
BaHWN W KpUTepueB Mpu BbIAENEHUN MPU3HAKOB, CPaBHEHWWM W
Knaccudukauum o6beKTos;

* yMeHue BbicnywmsaTb cobecefHUKa u BECTU AUanor;

* CrMocoBHOCTb Mpu3HaBaTb BO3MOXHOCTb CyLIeCTBOBAHWSA pas-
NIUYHBIX TOYEK 3PEHUA U NpaBa KaxAoro UMeTh CBOIO;

* yMeHve nnaHupoBaTb Yy4yebHOe COTPYAHUYECTBO C HACTaBHUKOM
W Apyrvmn  oBydvalonMMUcA: onpeaensTb  Uenu, QyHKUMM y4acT-
HWKOB, CNoco6bl B3aUMOAENCTBUSA;

* YMEHue OCyUecTBfATb MOCTAHOBKY BOMPOCOB: WHULMATUBHOE
COTPYyAHUYECTBO B noucke u cbope nHpopmauuy;

* YMeHuWe paspelwaTtb KOHMNWUKTbI: BbiABNEHWe, WAEHTUdUKaLUS
npobnembl, MOWCK W OUEHKa anbTepHaTUBHLIX Cnocobos paspe-
LUEHMA KOHMUKTA, NPUHATUE PeLUeHNUna U ero peanusauyus;

* YMEHVWe C [0CTaTO4YHOW MONHOTOM M TOYHOCTbIO BblpaxaTb CBOM
MbICIM B COOTBETCTBMM C 3ajgayamMu W YCIIOBUSMU KOMMYHUKa-
uun;

* BIlafieHve MOHOJIOrM4YeCcKon U auanormyeckon hopmamm peyn.



MNpeameTHble peaynbTaThl

B pesynbTarte ocBoeHUs nporpaMmbl 06yyaiowmecs fonxHbI

3HaTh:

* OCHOBHbIE AfITOPUTMUYECKNE KOHCTPYKLUN;

* MPUHUUMBI NOCTPOEHUS BIOK-CXEeM;

* MPUHLMNbI CTPYKTYPHOrO NpOorpaMMmUpoBaHus Ha asbike Python;

* 4To Takoe BIJ1A u ux npegHasHaueHue,

yMeTb:

* COCTaBfATb anropuUTMbl ANS pelleHns NpUKnaaHbIxX 3aaay;

* Peanu30BbIBaTL anropuTMbl Ha KOMMbIOTEPe B BMAE NpOrpamm,
HanucaHHbIX Ha A3blke Python;

* NpumeHATb 6ubnuoteky Tkinter;

* OTnaxuBaTb W TecTUpoBaTb MPOrpammbl, HaMUCaHHble Ha SH3blKe
Python;

* Hactpausatb BIJ1A;

* MNpeAcTaBnATb CBOW MPOEKT,

BnageTh:

* OCHOBHOW TepMUHOMOrMeld B 0BNacTM anropuTMU3aLUN W npo-
rpaMMMUpOBaHUS;

* OCHOBHbIMU HaBblkamu NPOrpamMMM1POBaHUA Ha A3bike Python;

* 3HAHUAAMM NO YCTPONCTBY U NPUMEHEHUIO 6ECNUNOTHUKOB.

®opMbI NoaBeAEHUS UTOrOB peanu3aLmi AoNONHUTENBLHOI

nporpamMmel
MoABeaeHne wuTOroB peanuayetcd B pamMKax cnegywwux Me-
POMPUATWA:  TECTUPOBaAHWE MO NPOrPaMMUPOBAHUIO HA  S3blKe
Python, 3awwuTta pesynLTaToB BLINONHEHWS Keiica Neo 4, rpynnosbie
COpEeBHOBaHUA.

DOpMbI AEMOHCTPaLMY pe3ybLTaToB 06yyeHus
Mpeactaenexne  pesynbTatos  06pa3oBaTenbHOI AeATenbHOCTU
nponper B dopme ny6nuyHON npeseHTauum peleHnin Kencos Ko-
MaHAamMu U nocreayruwmx OTBETOB BbICTYNAloWMX Ha BOMPOCHI Ha-
CTaBHUKa W ApYyrux Komaup,.

POpMbI AUArHOCTUKY pesynkLTaTos obyueHus
Becepa, TecTuposanue, onpoc.
[porpammmposarie Ha Python 9



I MebHo -memamuyeckul] niaH

n/n

HassaHue pasgena,
TeMb!

Konuyecteo 4yacos

Bcero

Teopusa

MNpakTuka

DopMbl
aTtrecrayuu/
KOHTpONs

Bsenenue B
obpa3zoBaTenbHy
nporpammy, TEXHUKa
6e3onacHocTyn

TectupoBaHue

OcHoBebl a3bika Python.
Mpumepsl Ha A3blke
Python ¢ pas6opom
KOHCTPYKUMIA: LMKNbI,
YCNoBUA, BETBNEHUSA,
MaccuBbl, TUNbl 4aHHbIX

TecTupoBaHue

Kewc 1. «Yrapan uncno»

[emoHcTpauusa
pelweHuin keinca

3.1

Beenexue 8
UCKYCCTBEHHbIW
uHTennekr. NMpumepsl
Ha asblke Python

C WCKYCCTBEHHbIM
MHTENNEKTOM Nno
yraabiBaHuio uucen,
METOA AUXOTOMUM.
YnpasneHue
UCKYCCTBEHHbIM
WHTENNEeKTOM

3.2

MoaroTtoBka K
ny6nuuHomy
BbICTYNNEHUIO ANA
3aWKnThl pe3ynLTaToB.
[emoHcTpauus oTyérta
B rpynne u s3awura
pesynstaTtoB paboTsl
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4. Keiic 2. «Cnacu 5 1 4 [emoHcTpayus
OCTPOB» pelweHni keinca

4.1 Pa6ota Ha a3bike 4 2 2
Python co cnosapamu

1 cnuckamu,
MHOXEeCTBEHHOEe
npucBauBaHue,
nobaeneHue anemeHToB
B CNUCOK U UX yaaneHue

4.2 MnaHuposaxue 2 1 1
AU3aiiHa U MexXaHuKu
urpel. Co3ganue
rNaBHOro0 MEHIO Urpsbl,
noacyéra o4ykos

4.3 | Buayanusauns 2 E 2
nporpammel B Buae
6noK-cxemsl

4.4 | Tectuposanme 2 1 1
HanucaHHon

nporpaMmel u
popabotka. MoaroToska
K ny6nuyHomy
BbICTYNNEHUIO ANA
3aWunTkl pe3ynbTaTos.
[OemoHcTpauuns
pesynsTaTtoB paboThbl

5. Kewc 3.«Kanbkynatop» 10 2 8 [DOemotcTpauus
peweHun Keiica
5.1 MocraHoska npo6nemst, 2 1 1
reHepauus nyrei
pewexus
5.2 Cospnaxue npocTeiiwero 4 2 4

Kanbkynstopa c
nomoubo 6ubnuorekn
Tkinter

5.3 | Tectuposanme 2 & 2
HanucaHHom
nporpammsi u
AopaboTka

5.4 | Noprotoska k 2 1 1
ny6nuyHomy
BbICTYNNEeHUO ans
3aWNTbl Pe3yNbTaToB.
OemoHcTpauus
pesynsTatoB paboTsl
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Keiic 4.
MporpammuposaHue
aBTOHOMHbIX
KBafgpoKoNnTepos

HemoHcTpauus
peleHuin keica

6.1

TexHuka 6e3onacHoCTH
npu nonérax.
MpoBeaexue nonéros 8
PYYHOM pexume

6.2

Mporpammuposanue
83NnéTa U Nocaaku
6ecnunoTHoro
netatenbHoro annapara

6.3

BbinonueHue

KOMaHA «pa3sopoTy,
«U3MEHEHUEe BLICOTbI»,
«M3MEHEeHWe No3uuun»

6.4

BeinonHexue
rpynnosoro nonéra
BPYUHYHO

6.5

BoinonHexue
NO3UUUOHUPOBAHUA MO
MeTKam

6.6

Mporpammuposatue
rpynnosoro nonéra

6.7

MporpammuposaHue
poesoro
B3auUMoaencTeus

Wtoro:

70

22

48
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Cooepoicarivie yuebHo-memanmuyeckoeo miaHa

Ne TeMmbl 3aHATUN Copepxanue 3aHaTun

1. BeoaHoe 3ansaTHe. Beepenve B Teopus: seegenne B 06pasosaTensHyio
npeamert, TexHuka 6esonacHocTyn nporpammy. O3HakoMmnexnue

o6yyaouwmnxcs ¢ nporpaMmoit,
npuémamu u hopmamu paboTbi.
BBoaHbIi MHCTPYKTax no TH.

2. OcHosbl i3bika Python. Mpumeps! Teopua: uctopus sasika Python,

Ha asbike Python ¢ pas6opom chepa NpuMeHeHus a3bika, pasnuune

KOHCTPYKUMIA: LMKNbI,YCNOBUA, B BepcUaAxX, 0COGEHHOCTU CUHTaKcHCa.

BETBNEHUSA, MACCUBbI, TUMbI A@HHbIX O6bABnexne n ucnonsaosanne
nepemMenHbix B Python. Mcnonb3osanue
CTPOK, MacCuBOB, KOpTexeii u cnosapen
8 Python. Ucnonb3oBaHue ycnoswui,
uuknos u seTeneHui B Python.
MpakTuka: 3anyck uHTepnperaTopa.
Paanuuus uitepnperatopa
u komnunatopa. Hanucauue
NpPOCTeAWMUX A@MOHCTPAUNOHHBIX
nporpamm. Mutu-nporpammsl BHyTpu
nporpammel. BeipaxeHus B Bbi3oBax
(hyHKUMA. VIMeHa NnepeMeHHbIX.
YnpaxHeHus no HanucaHuio NporpamMm
C UCNONb30BAHWEM NEpPEeMEHHbIX,
YCNOBUA U UMKNOB. eHepauus
cny4anHbIx Yucen. FPpynnupoBKa LMKNos
B 6noku. Onepauuun cpasHenus.

3 Kenc «Yrapgan 4ucno»

3.1 | BeepneHue B MCKYCCTBEHHBIN Teopwus: anropuTMsl NoMcka uncna 8
MHTENneKkT. Mpumeps! Ha A3bike maccuse. BapuaHTbl copTuposok. Mouck
Python ¢ uckyccTeeHHbIM AuxoTomuen. PaboTa ¢ nepeMeHHbIMU,
UHTENNEKTOM MO yraablBaHuWio yucen, pa6oTa ¢ hyHKunamu.

MeToA AUXOTOMUU. YnipaBneHue MpakTuka: ynpaxHeHus no nomcky

UCKYCCTBEHHbLIM UHTENNEeKTOM 4yncen B maccuse. anaxnemm Ha
COPTUPOBKY Yucen. ANropuTMbl Noucka
yucna. UccnenosaHue CKOPOCTH paboTs
anropuTMos.

3.2 MoproToska K ny6nuyHomy Teopus: coznatre yao6HOM U NOHATHOM
BbICTYNNEHUIO ANA 3aWUTHI npe3eHTauuu.
pesyneTaTtos. [leMOHCTpauua oTyéra MpakTuka: noaroToska npesexTayumn
B rpynne v 3awura pesynbTaTos Ansa 3awuTel. NoaroToska peuu ans
paboTsl 3aWMUTI.

[porpanmposarme Ha Python
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4 Kenc «Cnacu octpos»

4.1 1 pa6ora na A3blke Python

CO CNoBapsMu U cnuckamu,
MHOXeCTBeHHOe npucsavsaHue,
AoGaBneHne 31eMeHTOB B CIUCOK U
UX ynanexue

HocTyn kK anemMeHTam no uHAeKcam.
Monyyenue cnosa u3 cnosaps.
OtobpaxeHue urposoro nons
urpoka. lMNonyyeHne npeanonoxexHuin
urpoka. Mposepka aonyctumocTu
NPeAnONOXeHU urpoka.

MpakTuka: MO3roBoit WTypM. AHanua
npobnemsi, revepauns u o6cyxaenmne
MeToAoB eé pewenusn. Cozpanue
npoToTuna nporpammsl. OTpaboTka
MEeToAMK.

Teopus: 3HaKOMCTBO c
npeacrasnexHune nocTaBneHHow
npobnems!.

4.2 MnauuposaHue gusainHa u

MEHIO Urpbl, NOACYETA OYKOB

Teopnﬂ: NOHATUE «MEeXaHuKa Urpbiy,

MeXaHuku urpel. Cosaaxune rnasHoro orpaHu4eHus, npasuna.

MpakTuka: ynpaxuenus. Mposepka
Hanuuua 6yKBbl B CEKPETHOM

cnose. lpoeepka — He no6eaun

1 urpok. O6paboTka oWwnBoYHbIX
npeanonoxXexui. Mposepka — He
npourpan nu urpok. 3asepwenue unu
nepesarpyska urpel. Co3aaHue rnaBHoro
MEHIO Urpbl, peanu3auus noacyéra

O0YKOB.

4.3

Buayanusauums nporpammel B Buge
610K-cxemsb!

Teopua: NpoeKTUPOBaHME NPOeKTa ¢
nomouwbio 6nok-cxem.

MNpakTuka: cozpaHue 6nok-

cxem. Betenenue B 6nok-cxemax.
3aKaH4nBaeM Unu HauMHaem urpy c
Havana. Cneayiowasn nonsitka. O6paTHan
CBA3b C UTPOKOM.

4.4

TectuposaHue HanucaHHON
nporpammel 1 fopa6ortka

MpakTtuka: TecTupoBaHue coanaHHoM
Mrpbi-nporpammel, AopaboTtka u
pacwupeHue BO3MOXHOCTEN.

4.5

Moarotoeka k ny6nuuHomy
BbLICTYNAEHUIO ANA 3aWKThI
pe3ynbTatos. [leMoHCcTpauus
pesynstaTtoB paboTsl

MpakTtuka: noaroToeka npesexTayuu
1 peun ans sawmnTel. MpesenTtauus
CO3AaHHO| NPOrpaMmbl.
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5 Kenc «Kanbkynatop»
5.1 OdopmneHune npoekTHoM uaeu. eopus: 3HaKOMCTBO c Kencom,
®opmuposaHue nporpammel paGot npeacrasnexue noCTaBfeHHOW
npo6nemsl.
MpakTuka: MO3roBoi WTypM. AHanus
npobnemsi, reHepauus u  obcyxpeHue
METOA0B €€ pelueHus.
5.2 Mporpamma ans paboteilpakTika:  HanucaHue  nporpammel ana
KanbKynsTopa Byayuiero kanbkynatopa.
5.3 Co3naHue BHeLHero suaalllpakTuka: co3paxue BHELWHero BUAa
KanbkynsTopa KanbKynatopa.
5.4 TectupoBaHue HanucaHHOM MpakTuka: TecTupoBaHue coznaHHom
nporpammbl ¥ fopaboTka nporpammsl, AopaboTka v pacwupeHue
BO3MOXHOCTEMN.
5.5 MoaroTtoeka K nyGnanyHomy| lMpakTuka: NoAroTOBKa NPe3eHTauum u
BLICTYNNEHUIO Aans 3aWUTLI[ peyun AN 3awWwnThl.
pesynsTaTos
5.6 HAemoHncTpauus pesynstatos pa6oTsl MpakTuka: npeseHTauus CO3AaHHON
nporpammbl.
6 Kenc «[porpaMmmupoBaHiie aBTOHOMABIX KBaApoKONTEpPOB»
6.7 | Texuuka 6esonacHocT npw Teopus: 3HAKOMCTBO C KEHCoM,
nonérax. [poseaexue nNonéTos B npeAacTaBneHue NocTasneHHomn
pYy4HOM pexume npo6nemsl, Nnpasuna TeXHUKK
6esonacHocTn. U3yueHue KOHCTPYKUUM
KBaApOKONTEpOB.
lMpakTuka: nonéTel Ha KBaAPOKONTEpaX
B DYYHOM pexume.
6.2 Mporpammuposanue sanéra Teopua: 0CHOBbI NPOrpaMMUPOBaHUs
¥ nocagku 6ecnunoTHoro KBaapoKonTepos Ha A3sike Python,
neTaTtenbHoOro annapara MpakTuka: TecTupoBaHue HanUCaHHOroO
KOAa B pexumax B3nE€Ta U NOCagku.
6.3 | Boinonnenue KOMaHA «pa3eopoT», Teopua: TeopeTuyeckue oCHOBbI
«U3MEHEHUE BbLICOTbI», «M3MEHEeHUe BbINOSTHEHUA Pa3BOPOTa, U3MEHEHUS
no3auuumn» BbICOTbI M NO3UUMM Ha KBAAPOKONTEpPaXx.
MpakTuka: TecTuposaHue
NpOrpamMMHOro Kkoaa B pexumax
Pas3BopoTa, U3MEHEHUSA BbICOTLI U
no3uumu.
6.4 Beinonnenue rpynnosoro nonéra MNpakTtuka: BbINONHEHUE rpynnoBoro|
BPYUHYHO nonéta Ha  KBagpokoONTEpPE B PYYHOM
pexume.
Tporpanmmiposarie Ha Python
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6.5

BoinonHexue NMO3UUMOHUPOBAHUA
no MeTkam

Teopua: 0OCHOBbI NO3UYNMOHNPOBaHUA
indoor u outdoor keagpokonTepos.
lMpakTuka: TectuposaHue pexnma
nosuuymoxuposanus no ArUco -
Mapkepam.

6.6 Mporpammuposaxue rpynnosoro TeopuAa: 0CHOBbI rPyNNOBOro NonéTa
nonéra KBaApokonTepos. Uayuenue Tunos
rPynnoBoro noBeaeHus po6oTos.
6.7

MporpammupoBaHue poesoro
B3auMOAEencTBuA

Teopus: ocHOBbI NPOrpaMMupoBaHus
posA KBaAPOKONTEPOB,

MpakTuka: BeinonHexue rpynnosoro
noneta B aBTOMaTUYECKOM pexume.
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N. Cogeppkarime Tem rpormanmsi

Keric 1. «Yrapai umcrion
Mpu peweHun paHHOro Keiica 06y4alOWMECH OCBAMBAIOT OCHOBBI
NporpamMMupoBaHna Ha A3bike Python nocpeactsom  cosganus
Wrpbl, B KOTOPOW MOMb30BaTeNb yragplBaeT YUCNO, 3ajaHHOe KOM-
NbIOTEPOM.

Mporpamma 3aTparMBaeT MHOIO KIOYEBbIX MOMEHTOB nporpam-
MWpPOBaHUA: KOHBEPTUpPOBaAHWE TUMNOB [aHHbLIX, 3anucCb U YTeHue
(aiinos, wucnonb3oBaHWe anropuTMa AeneHus oTpeska nononam,
06paboTka MonNyYeHHbIX AaHHbIX U npeacTaBneHve wx B Buae rpa-
dukos.

Kelic 2. «Cnacyu octpoB»
Keiic nossonser obyyaowmumcs nopabotate Ha S3blke Python co
cnoBapsMu U CNUCKamu; WU3Y4UTb, KakK pgenaTb MHOXECTBEHHOoe
npucsaveaHue, [o6aBneHve 3MEMEHTOB B CMMCOK U UX yAaneHue,
€O34aTh YHUKAnNbHLIA AU3alH ByayLiei urpsl.

Keiic 3. «Kanbkynstop»
Mpu peweHun p[aHHOTrO Kelca yvalMecs Cco3faoT nepeoe npo-
CTO€ MNpuIioXeHne KanbKynaTop: BbINOMHAIT MPOrPaMMHYI0  YacTb
Ha A3blke nporpammuposanus Python u cospator wuHTepdeiic ans
nonb3oBaTtens npu nomowm 6ubnuotexkn Tkinter.

Keiic 4. NporpaMmupoBaH1e aBTOHOMHbIX KBa/IpoOKONTEPOB

PoeBoe B3aumopeiicTBue po6OTOB sABNAETCA aKkTyanbHoOli 3aaayeil
B COBpeMeHHOW poboToTexHuke. KBagpoKonTepbl MOXHO CYMTaTh
netawuleit po6otoTexHukoi. Loy KBagpOKONTEpPOB, BbLINOMHEHUE
3anaHust 60eBbIMM BECNNNOTHBIMY TeTaTeNbHLIMK annapaTamm
- Takue 3ajaun pewaiTcs C MOMOWbI0 NPUMEHEHUS anropuTMOB
poOEeBOro B3auMoAencTeuns.

HaHHbIi Kelic nocBsAlleH CO3A4aHMI0 WOy KOMTepoB M3 3x 6nna
BbINOMHAOWYMX NoneT B aBTOHOMHOM pexume. O6yvalowmecs no-
ny4at nepsble HaBbIKV NPOrpaMMUPOBAHUS TEXHUYECKOW CUCTEMBI

lporparamposarne Ha Python 17



Ha asbike Python. [losHakomATcs ¢ anroputmamu MO3MLUNOHNPO-
BAHWA YCTPOICTB Ha ynuue M B MOMELWEHUM, a TaKxe Y3HalT o
npuHUMNax paboTbl ONTUYECKOro pacno3HaBaHus 06bEKTOB.

Kapposble ycnoeus peanuzauum nporpammsi
KomnnekrosaHne  ofpasoBarenbHoOii  oOpranWusauuu  negaroryye-
CKUMW, DPYKOBOAALWWMM W WHbIMWU paboTHMKaMK, COOTBETCTBYIOLM-
MU KBanUUKALMOHHLIM  XapakTepucTukaMm Mo  COOTBETCTBYIOLLEN
LOSIXHOCTH,

TpeboBaHuA K KapOBbLIM pecypcam:

* YKOMMNEKTOBaHHOCTb  06pa3oBaTenbHOro  yuypexaeHus negaro-
TMYeCKUMU, PYKOBOAALMMU U UHBIMU PaBOTHUKAMMU;

* YPOBEHb KBanuuKauum neaarornvyeckux, PyKOBOAALMX U  WHbIX
paboTHUKOB 06Pa30BaTeNbHOIO yYPEXAEHUS;

* HENpepbIBHOCTb  MPOMECCUOHANbHOrO  pasBUTUA  Mejaroruye-
CKUX W pykoBOAAWMX paboTHWKOB 06pasoBaTenbHOro yypexae-
HWS,  peanusyioiero  OCHOBHyl0 — obpa3oBaTenbHyld nporpammy.
KomneTeHuun neparornyeckoro paboTHMKA, peanuayiowero oc-
HOBHYI0 06pa3oBaTesNibHyI0 Nporpammy:

+ obecneunBatb YCroBUS AN YCNEWHOW AEATENbHOCTU, MO3UTUB-
HOM MOTUBALWM, @ TaKXE CAMOMOTUBUPOBAHNSA 0BYYaIOWNXCS;

* OCYWECTBNIATL CaMOCTOSTENbHbIN MOUCK UM aHanu3 uHdopMaLmm
C MOMOLWbI0  COBPEMEHHbIX WUHMOOPMAUUOHHO-MOUCKOBLIX  TEXHO-
norun;

* OpraHu3oBbIBaTb W COMpoBOXAaTh  y4eBHO-UCCNeAOBaTENbLCKYI0
M MPOEKTHYI [OEATeNbHOCTb O06yYaloWMXCs, BbINOMHEHUE UMM
VUHAWBWAYANbHOIO NPOEKTa;

* VHTepnpeTupoBaTb pe3yfbTaTbl AOCTUXEHUN 06YYaIOLLUXCS;

* HaBblK MporpaMMmpoBaHus Ha a3blke Python;

* wvcnonb3osatk 6ubnuoteky Tkinter;

* HaBblK CO3A4aHUsA KOMMbIOTEPHBIX UTP U NPUSTOXEHWUIA;

* NpOeKTUpoBaHWe nHTepdenca nonb3oBaTeneii;

* MOUCK U uHTerpauus 6uGNMOTEK NporpamMMHOrO Koga C OTKPbI-
TbIX UCTOYHUKOB TUNa GitHub B cO6CTBEHHBIM NPOEKT;

* HaBblK paboTbl B cneuuanuauposaHHom MO gna coagaHus npe-
3eHTauumn.
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V | MarepuasibHO-TexHIHeck e YI0BUA

AnnapaTtHoe u TexHu4eckoe obecrieveHue:

» Paboyee mecTo oby4atoulerocs:

HOYTBYK: MPOU3BOAUTENLHOCTL Npoueccopa (no tecty PassMark
- CPU BenchMarkhttp://www.cpubenchmark.net/): He MeHee
2000 epuHuy; ob6bem orepaTUBHOW namsaTU: He meHee 4 [6; 06b-
em Hakonutensa SSD/eMMC: He MeHee 128 6 (MnuM cooTBETCTBY-
OWMIA MO XapaKTepuCTUKam MepCcoHasnbHbil KOMMbIOTEP C MOHMU-
TOPOM, KNaBuaTypow 1 KorloHKamu).
» pabo4yee MecTo npenogasaTens:
HOoyTByK: npoueccop Intel Core i5-4590/AMD FX 8350 aHa-
noruyHas wnu 6Gonee HoBas Mopenb, rpaduuyeckui npoueccop
NVIDIA GeForce GTX 970, AMD Radeon R9 290 aHanoru4Has
unu 6Gonee HoBas Mogenb, 0b6bemM onepaTUBHOW MNaMATU: HEe Me-
Hee 4 6, Bugeosbixonq HDM11.4, DispLayPort 1.2 unu 6onee HoBas
MoAenb (MNW COOTBETCTBYIOWMIA MO XapakTepUCTUKaAM MepCcoHarnb-
HbIl KOMIMbIOTEP C MOHUTOPOM, KNaBuaTypow U KONIOHKaMu);
* KOMMbIOTEpPbl AOMXHbI 6biTh Noakn4YeHsl K eauHon cetu Wi-Fi ¢
OOCTYINOM B UHTEPHET;
* npeseHTaumoHHoe obopynoBaHue (NPOeKTop C 3KpPaHOM) C BO3-
MOXHOCTbIO NOAKMIOYEHUA K KOMNbIOTEPY — 1 KOMMNEKT;
* cnun4yapt C KOMMJIEKTOM JNWUCTOB/MapkepHasi f[OCKa, COOTBeT-
CTBYIOLWMI HABOP NUCbMEHHbIX NpUHaAnexHocTen — 1 wr.;
» kBagpokontep DJI Ryze tello — He meHee 3 WT.;
* Mosfe MeToK;
« Wi-Fi poyTtep.

MporpammHoe obecnevyeHue:
* komnunaTop Python 3.5;
» Beb-6paysep;
* naket oducHoro MO;
* TEKCTOBbIl peaaKkTop.

[porpammmposarme Ha Python 19



Mepuop obyyeHus
KonuyectBo y4ebHbIX Hegenb
Konuuyectso yacoe — 72.

W [ ovMEDHBIVI KA/IEHAGPHBIA ) HEOHBIV

rpaguk Ha 2020/2021 yHebHbIM 104

ceHTA6pb-Mal.

- 36.

Pexnm nposegeHuA 3aHATUN: 2 pa3a B Hejersnto.

Ne Mecsay dopma Kon- Tema 3aHATUA ®opma
n/n 3aHATUA O KOHTpONA
4acos
1. CeHTAbpb nme 1 BeeneHue B TectuposaHue
obpasoBaTenbHy
nporpammy, TexHuKa
6e3onacHoCTH
2. ceHTabpb nme 4 OcHoebl  msbika  Python| TecTuposaue
Mpumeps! Ha A3blKe
Python c pasbopom
KOHCTPYKLMIA: UMKNbI,
yCnoBus, BETBNEHMUA,
MaccwBbl, TUMbI AaHHbIX
3: CeHTAbpb nmp 2 Keuc 1. «Yragan 4yucno» Becepna
4. CeHTabpb nme 2 Keinc 1. «Yragan uucno» becena
B OKTAbpPL meP 2 Kenc 1. «Yrapan 4ucno» becepa
6. oKTABPL nme 2 Keiic 1. «Yrapan uucno» [leMoHCTpaLus
pelueHuin keca
7. OKTA6pb nme 2 Keiic 2. «Cnacu ocTtpos» becepa
8. OKTA6PL ine 2 Keiic 2. «Cnacu ocTpoB» Becena
9. HOABOPL nime 2 Kewc 2. «Cnacu ocTpos» Becepna
10. HOsOpb nmpe 2 Keiic 2. «Cnacu ocTpos» becepa
11. HOAbPbL nme 2 Kenc 2. «Cnacu octpos» [JemoHcTpauns
pelueHuin kevica
12. HOA6PL nme 2 Ke#c 3. «Kanbkynatop» Becepa
13. nekabpb nme 2 Kenc 3. «Kanbkynstop» becepa
14. nekabpb nme 2 Kenc 3. «Kanbkynstop» Becepna
15. | pekabpe nme 2 Kenc 3. «Kanbkynatop» becena
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16.

Aekabpb

nme

Kewnc 3. «Kanbkynatop»

JlemoHCcTpauus
peleHuih keinca

17.

AHBapb

nme

Kewc 4.
«MporpammuposaHue
@BTOHOMHbIX
KBaApOKONTEPOB»

becena

18.

AHBapb

Jnpe

Keiic 4.
«MporpammuposaHue
aBTOHOMHBIX
KBaApPOKONTEPOB»

becena

19.

AHBapb

nime

Keiic 4.
«Mporpammuposaxue
@BTOHOMHbIX
KBaapoKkonTepos»

becena

20.

fHBapb

nme

Kevic 4.
«MporpammupoBanue
aBTOHOMHBIX
KBaApPOKONTEPOB»

becena

21.

despans

nmpe

Keiic 4.
«porpamMmupoBaHue
ABTOHOMHbIX
KBaApoKonTepoB»

becena

22.

despans

Nmp

Keiic 4.
«MporpaMmupoBaxue
aBTOHOMHBIX
KBaipOKONTEpPOB»

becena

23.

despans

nme

Keiic 4.
«porpammuposaHue
aBTOHOMHbIX
KBaApoOKONTEPOB»

becena

24.

despans

ime

Keiic 4.
«Mporpammuposanmne
aBTOHOMHbIX
KBaApOKONTEPOB»

becena

25.

mapt

nne

Keiic 4.
«lMporpammuposaHue
aBTOHOMHbIX
KBa/]pOKONTEPOBY

Becena

26.

mapt

mne

Keiic 4.
«Mporpammuposaxmne
@BTOHOMHBbIX
KBaA\pOKONTEPOB»

Gecena

[porpammmposarive Ka Python
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27.

mapT

nmnpe

Keic 4.
«Mporpammuposatue
aBTOHOMHbIX
KBa\pOKONTEPOB»

becepa

28.

mapT

mne

Keiic 4.
«lMporpammuposanue
ABTOHOMHBIX
KBaApoKonTepos»

becena

29.

anpens

nmnpe

Keiic 4.
«lMporpaMmupoBaxue
aBTOHOMHbIX
KBa[|pOKONTEPOB»

becena

30.

anpens

nme

Keiic 4.
«MporpammuposaHue
aBTOHOMHbIX
KBaipOKONTEpOB»

becena

31.

anpens

nme

Keiic 4.
«lMporpammupoBaxue
aBTOHOMHbIX
KBagpokonTepos»

becena

32.

anpens

nmne

Keiic 4.
«porpamMmmuposanue
@BTOHOMHbIX
KBafpoKoNTepoB»

becena

33.

anpens

nme

Keiic 4.
«MporpaMmupoBaHue
@BTOHOMHbIX
KBaApOKONTEepoB»

becena

34,

nne

Keiic 4.
«MporpammuposaHue
aBTOHOMHbIX
KBafpoOKONTEepoB»

becena

35.

Mau

nme

Keiic 4.
«MporpammuposaHue
aBTOHOMHBbIX
KBagpoKoNTepos»

becega

36.

Maun

nimp

Ketic 4.
«lMporpammuposaHune
8BTOHOMHbIX
KBaZipoKonTepos»

\leMoHCTpauna
peleHmnin kenca
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