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1. IlosicHUTE/IbHAA 3aNIMCKA

AKTYaJlbHOCTB: B HACTOSIIEE BpeMs Mpolecc MHPOPMATU3ALUHN TPOSIBISETCS BO BCEX
chepax dYemoBEUYECKOW JesATENbHOCTH. Vcmonb3oBaHHE COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH sBIsIeTCS HEOOXOAMMBIM YCJIOBHEM YCIICHIIHOTO pPAa3BUTHS Kak OTAEIbHBIX
oTpacied, Tak M rocyaapcrBa B nenom. Co3gaHue, BHEAPEHHE, HKCIUTyaTalMs, a Takke
COBEpILICHCTBOBAaHME  WH(POPMAIMOHHBIX  TEXHOJOTMH  HEMbICIUMO  0e3  ywactus
KBaJIM(ULMPOBAHHBIX U YBICUEHHBIX CIIELUATNCTOB, B CBS3U C ATUM BHeJIpeHHe Kypca « OCHOBBI
nporpaMMUpOBaHusl Ha s3blke Python Ha mnpumepe mnporpamMmupoBaHusi OECIHIOTHOTO
JIeTaTeIbHOTO arnapara» B y4eOHbII mpoliecc akTyalbHo.

[Iporpamma yuebHoro kypca «OCHOBBI TporpaMMUpoOBaHHs Ha s3bike Python Ha
npuMepe MNporpaMMHpPOBaHUS OECHWJIOTHOTO JIETATENbHOIO amrapaTa) HampaBieHa Ha
MIOATOTOBKY TBOPYECKOM, TEXHUYECKH TIPAMOTHOM, TapMOHHUYHO pa3BUTOM JIMYHOCTH,
oOnanaromiel JIOTMYEeCKUM MBIIUICHHEM, CHOCOOHOM aHalM3upoBaTh M pellaTh 3aJadyd B
KOMaHJ€ B 00JIaCTH MH(OPMALMOHHBIX M a3pOTEXHOJIOTHI, pelaTh CUTyallMOHHbIE KEHCOBbIE
3a/1aHHs], OCHOBAHHBIE HA IPYNIIOBBIX IPOEKTAX.

3aHATHUS 110 JAHHOMY KypCY PacCuMTaHbl Ha OOIEHAYYHYIO MOATOTOBKY OOYyYaroIIUXCs,
pa3BUTHE MX MBIIUICHUS, JIOTUKH, MaTeMaTUYeCKHUX CIOCOOHOCTEH, HCCle0BaTEeIbCKUX
HAaBBIKOB.

VYuebnsii kypc «OcHOBBI TporpamMmupoBaHusi Ha s3bike Python Ha mnpumepe
IPOTpaMMHUPOBAaHUS OECIMIOTHOTO JIETATENILHOTO aIlllapaTa) HalpaBlIeH Ha M3yYeHHE OCHOB
IporpaMMUpPOBaHUA Ha si3bike Python u mporpaMMupoBaHre aBTOHOMHBIX KBaJIPOKOIITEPOB.

B pamkax kypca «OcHOBBI mporpaMMupoBaHus Ha s3bike Python Ha mnpumepe
IpPOrpaMMHUPOBAaHUsS  OECHMJIOTHOTO  JIETAaTeNIbHOTO  ammaparay  o0ydvaromiyecss CMOTYT
NO3HAKOMHUTBCS C  (PU3MUECKUMH, TEXHHUYECKMMH U  MATEeMAaTHYECKUMHU MOHATHUSMHU.
[TproOperénnbie 3HaHUS Oy TyT MPUMEHUMBI B TBOPYECKUX MPOEKTAX.

VYuebubiii kypc «OCHOBBI TporpaMMupoBaHHsi Ha s3bike Python Ha mnpumepe
IpPOrpaMMHUPOBAaHUS  OECIUJIOTHOIO  JIETAaTeNIbHOTO  ammapara»  IpeAcTaBlseT  coOoi
CaMOCTOSITENIbHBIA MOJYJIb U COJCPKHUT HEOOXOAUMBIE TEMBI U3 Kypca HHPOPMATUKU U (PU3HUKH.

Hean nporpammbl: ocBoeHne Hard- u Soft-komneTrenmuii oOyvaronumucs B 001acTu

IIPOrpaMMUPOBAHUS U a3POTEXHOJIOTUM Yepe3 UCIIOIb30BAHUE KEHC-TEXHOIOTUH.
3agaun:
Obyuarowue:

— U3y4uTh 0a30BbI€ MOHATHUS: AJITOPUTM, OJOK-cXema, IMepeMeHHas, LMK, YCIIOBUS,
BbIUKCIUMAs PYHKITHS;

— chopMUPOBATh HABBIKM BHIIIOJHEHUS! TEXHOJOTHUECKOHN LIETIOYKU pa3paboTKU MporpaMmm
CpeACTBaMHU si3bIKa MporpamMmupoBanus Python;

— U3Yy4YUTh OCHOBHBIE KOHCTPYKIMH f3bIKa MporpamMmmupoBanus Python, mo3Bomstomue
paboTath € MPOCTHIMM M COCTaBHBIMH THIIAMH JAaHHBIX (CTPOKaMH, CIIHCKaMH,
KOPTEXKaMH, CJIOBapsSIMU, MHOXKECTBAMH );

— HAY4YUTh MPHUMEHITh HABBIKM MPOrPAMMHUPOBAHUS Ha KOHKPETHOW y4eOHOW CHTyaIuu
(mporpaMMHpOBaHHUE OECITUIIOTHBIX JIETATEIBHBIX aIlllapaToB Ha YUEOHYIO 3a7a9y);

— pPa3BUTh HABBIK MIJIOTHPOBAHHS OCCIHIOTHBIX JieTaTenbHbIX ammapatoB (BITJIA) nHa
IIPaKTHKE;

— TPUBUTH HABBIKU IPOECKTHOU JIE€ATETHLHOCTH.

Pazeusarowue:

— crmocoOCTBOBATh PACUIMPEHHIO CIOBAPHOTO 3amaca;

— CHocoOCTBOBaTh  PAa3BUTUIO  NAMSTH, BHHMMAaHHSA, TEXHUYECKOTO  MBIILUICHUS,
U300peTaTeNIbHOCTH;

— CHocOoOCTBOBAThH PA3BUTHIO AITOPUTMHUUECKOTO MBIIIUICHHUS,

— crnoco6cTBOBaTh (HOPMUPOBAHHIO UHTEPECa K TEXHUYECKUM 3HAHUM;

— cnoco0cTBOBaTh (HOPMHUPOBAHUIO YMEHHSI NMPAKTUYECKOTO MPUMEHEHHUS MOTYyYEHHBIX
3HAHUM;



chopMupoBaTh yMeHHE (POPMYIHUPOBATH, APIYMEHTUPOBATH U OTCTAaBaTh CBOE MHEHHE;
c(hopMHPOBATh YMEHHE BBICTYIATh MyOJIMYHO C JOKJIAaMH, MPE3CHTAIUSMH | T. T1.

Bocnumamenvnuie:

BOCTIMTHIBATh aKKYPATHOCTh M IUCIUTUIMHUPOBAHHOCTH TPH BHIMIOJTHEHUH PAOOTHI;
crnocobcTBoBaTh  (OPMUPOBAHMIO  TOJOXKHUTEIBHOM  MOTHMBAalMM K  TPYAOBOI
JesATEIbHOCTH;

CrocoOCcTBOBaTh (POPMHUPOBAHUIO OMBITA COBMECTHOTO M MHAMBHIYyaJIbHOTO TBOPYECTBA
NP BBIMOJHEHWN KOMAH/IHbIX 3aaHUii;

BOCIHUTHIBATh TPYAOIIOOHE, yBaKEHUE K TPYAY;

dbopMUPOBATh YYBCTBO KOJJIEKTUBU3MA U B3aMOITOMOIIIH;

BOCIHTHIBATh YYBCTBO MaTPUOTH3MA, I'Pa)XIaHCTBEHHOCTH, TOPAOCTH 32 JOCTHUKCHHS
OTEUECTBEHHOM HAYKH U TEXHUKHU.

2. lleneBast aynuropust

[Iporpamma paccuntana Ha ydamuxcs 8-11 kiaccos

3. Ilnanupyempble pe3yabTaThl
IIporuo3upyembie pe3yJbTaThl U CIOCOOBI X TPOBEPKHU

JInuHOCTHBIE pe3ybTaThI:

KPUTUYECKOE OTHOUICHNE K HHPOPMALIUN U U30MPATEIbHOCTh €€ BOCIIPUATHUS;
OCMBICJICHHE MOTHBOB CBOUX JE€HCTBUH IIPU BBIIOJIHEHNN 33JaHUM;

pa3BuTHE JHOO03HATENFHOCTH, COOOPA3UTENILHOCTH TPH BBIMOJHEHWH Pa3HOOOpPA3HBIX
3a1aHUH TPOOIEMHOT0 U 3BPHCTUYECKOTO XapaKTepa;

pa3BUTHE  BHUMATEIBHOCTH,  HACTOHYMBOCTH,  LEJICYyCTPEMJIIEHHOCTH,  yYMEHUS
IPEOI0NIEeBaTh TPYIHOCTH;

pa3BUTHE CAMOCTOSITEIBHOCTH  CYXIEHHUHM, HE3aBUCUMOCTH M  HECTAaHJAapTHOCTU
MBIIIJICHUS;

OCBOEHHE COLMAIBHBIX HOPM, ITPABWJI MOBEACHUS, POJICH U GOPM COIMATIBbHON KU3HU B
rpymmax u cooOmiecTBax;

dopMupoBaHne KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOLICHWH W COTPYJHHYECTBE C
JIPYTUMH 00YYarOIIIMHUCS.

MertanpenmeTHble pe3yJabTaThl:
Pecynamuenvie ynusepcanvuvie yueonvle delicmsus:

YMEHHUE IPUHUMATH ¥ COXPAHATh YICOHYIO 33a1a4y;

YMEHHE IJIaHUPOBATh MOCIEI0OBATEILHOCTD IIATOB AITOPUTMA JIJIsl JOCTHKCHHUS 11ETIH;
YMEHHUE CTaBHUTh IIeJIb (CO3/IaHUE TBOPUYECKON PabOTHI), MJIAHUPOBAThH JOCTHIKEHUE ATOM
!,

YMEHHUE OCYIIECTBIISTh UTOTOBBIM M MOMIArOBBIN KOHTPOJIb TI0 PE3YJIbTaTY;

CIIOCOOHOCTH a/ICKBATHO BOCIIPUHUMATH OLICHKY HACTABHHKA M IPYTUX 00YJAIOIINXCS;
YMEHHUE pa3iInuaTh CIIOCO0 U pe3yNbTaT NEeHCTBHUS;

YMEHHE BHOCUTH KOPPEKTUBHI B JICHCTBUS B CIIy4ae PACXOKICHUS pe3yibTara PEelicHUs
3a]]auu Ha OCHOBE €€ OIICHKH M yu€Ta XapaKTepa CIIeIaHHBIX OINOO0K;

YMEHHE B COTPYHUYECTBE CTABUTH HOBBIC yUCOHBIC 33/1a4H;

CIOCOOHOCTH MPOSIBIISATH MO3HABATEIHHYIO HHHIIMATHBY B Y4€OHOM COTPYAHUYECTBE;
YMEHHE OCBaWBaTh CIOCOOBI PElIeHUs] MPOOJIeM TBOPUYECKOTO XapaKTepa B KU3HEHHBIX
CUTYAIIHSIX;

YMEHHE OILICHWBATh TMOJYYAIOIIUNWCS TBOPYECKHA TPOAYKT M COOTHOCHTH €ro C
W3HAYaJIbHBIM 3aMBICIIOM, BBITIOJIHATH MO HEOOXOIMMOCTH KOPPEKIUH JTHOO MPOAYKTa,
160 3aMbICTa.

Hosznasamenvuvie ynusepcaibHole VU€5Hbl€ oeucmesus:




YMEHHE OCYIIECTBISATh TOUCK WHPOPMALIUU B HHIUBUAYAIGHBIX HH()OPMAITMOHHBIX
apxuBax oOyuaronierocs, HMH(OPMAIIMOHHON cpene 00pa30BaTEIBHOTO YUYpPEKICHUS,
dbeneparbHBIX XpaHWIUIIAX HHOOPMAITMOHHBIX 00pa30BaTEIbLHBIX PECYPCOB;

YMEHHE UCIOJIb30BaTh CPEJCTBA MH()OPMAIIMOHHBIX U KOMMYHHKAITMOHHBIX TEXHOJIOTHUN
JUTSL PEeUICHUsI KOMMYHHUKATHBHBIX, T03HABATEIBHBIX U TBOPUECKUX 3a71ad;

YMEHHE OPUEHTUPOBATHCS B Pa3HOOOpA3NH CIIOCOOOB pELIeHHUs 3ajay;

YMEHHE OCYIICCTBIATH aHajdn3 OOBEKTOB C  BBIACIICHHEM CYIIECTBEHHBIX U
HECYIIIECTBEHHBIX MPU3HAKOB;

yYMEHHUE MPOBOANTH CpaBHEHHE, KIAaCCU(UKAIUIO 110 33JaHHBIM KPUTEPHSIM;

YMEHHE CTPOUTH JIOTMYECKHE pacCyXICHHs B (OpME CBA3H INPOCTBIX CYXKIEHHUH 00
00BEKTE;

YMEHHE YCTaHABIMBATh aHAJIOTHH, TPHYNHHO-CJICICTBEHHBIC CBS3H;

yMEHHE MOJCIIMPOBATh, MPeoOpPa30BhIBATh OOBEKT U3 UYBCTBEHHOW (OPMBI B MOJICIIb,
I7I€  BBIICTICHBI  CYIIECTBEHHBIC  XAPAaKTEPUCTHUKU OOBEKTa  (MPOCTPAHCTBEHHO-
rpadgudeckas uiu 3HaKOBO-CUMBOJIMYECKAs ),

YMEHHE CHUHTE3MpOBAThH, COCTABIIATH LIEJOE M3 YacTeil, B TOM YHUCIE CaMOCTOSATEIBHO
JOCTPanuBaTh C BOCIIOJIHEHHEM HEIOCTAIONINX KOMIIOHEHTOB.

Kommynuxamusnvle ynusepcaivbhbie V1£€6Hbl€ oelicmsus:

yMEHHE apryMEHTHUpPOBATh CBOIO TOUKY 3pEHUSI Ha BHIOOp OCHOBAHWUN U KPUTEPHUEB MPU
BBIJICJICHUH NTPU3HAKOB, CPABHEHUH U KJIACCU(PHUKAIIMU O0BEKTOB;

yMEHHE BBICIYIINBAaTh COOECETHUKA U BECTH JTUAJIOT;

CHOCO6HOCTB MMPpU3HABATh BO3MOXXHOCTH CYHICCTBOBAHUSA PA3JIMYHBIX TOUCK 3PCHUA U
IpaBa KakJJ0oro UMETh CBOIO;

YMEHHE IUIAHUPOBaTh y4yeOHOE COTPYAHHYECTBO C HACTaBHUKOM U JIPYTUMH
00y4JaromUMUCS: ONPEAENATh LelH, GYHKIUU YYACTHUKOB, CITIOCOOBI B3aUMOICHCTBHS;
YMCHHUC OCYHICCTBJIIATH NOCTAHOBKY BOIMPOCOB: HHUIIUATUBHOC COTPYAHUYCCTBO B ITOUCKC
u coope nHdopmaiuu;

YMCHHUC pa3peuiaThb KOH(bHHKTBIZ BBISIBJICHHUC, I/I,Z[GHTI/I(I)I/IKaI_II/IH HpO6JI€MI:I, IIOUCK U
OIICHKA aJIbTEPHATUBHBIX CIIOCOOOB pa3perieHus] KOH(INKTA, TPUHITHE PEIIEHUs U ero
peanusanus;

yYMEHHE C JOCTaTOYHOM MOJHOTOM M TOYHOCTHIO BBIPaXKaTh CBOM MBICIU B COOTBETCTBUU
C 3aja4uaMi 1 YCIIOBUAMHU KOMMYHUKAIIUH,

BJIaJICHUE MOHOJIOTUYECKON U JTUATOTHYECKON (hopMaMu peyH.

IIpenmeTHble pe3yJibTaThI

B pesynbTare 0cBOCHUS MPOrpaMMBbl 00yUarOIIHECs TOJIKHBI

3HAam.:

OCHOBHBIE AJITOPUTMUYECKHE KOHCTPYKIINH;
IPUHIUIBI TOCTPOEHUS OJI0K-CXEM;
NPUHIUIBI CTPYKTYPHOTO IPOrpaMMUpOBaHus Ha si3bike Python;

yto Takoe BIIJIA u ux npenHazHadyeHue.

COCTABJIATh AJITOPUTMBI AJISl PEIICHUS PUKIAIHBIX 3a1a4;

peanu30BBIBaTh AITOPUTMBI Ha KOMITBIOTEPE B BHUJE MPOrpaMM, HANMCAHHBIX Ha S3BIKE
Python;

npuMeHsaTh onbanorexy Tkinter;

OTJIaKUBaTh U TECTUPOBATh IPOrpPaMMBbl, HalIUCaHHBIE Ha sA3blke Python;

HacTpauBath BIIJIA;

MPEJCTABIISITH CBOU MPOEKT.

81a0emn:

OCHOBHOI1 TEpMUHOJIOTHEHN B 00JIaCTH aITOPUTMH3AIUH U IPOTPAMMUPOBAHMUS;
OCHOBHBIMH HaBbIKaMH IIPOTPaMMHUPOBaHUs Ha si3bike Python;



3HAHUSAMU IO YCTPOICTBY U IPUMEHEHUIO OECTMIIOTHUKOB.

4. TemaTu4eckoe IVIaHUPOBaHHUe

HasBanmue pasaeiia, TeMbl

KosunuyecTBO 4acoB

Bcero

Teopus

IIpakTuka

DopMbl
arrecranuu/
KOHTPOJIS

BBenenue B 00pa3oBaTeIbLHYIO
NMporpamMmy, TeXHUKA 0e30IaCHOCTH

1

TecTupoBanue

OcHoBbl s13b1Kka Python. IlpuMepsl Ha
si3pike Python ¢ pa3z6éopom
KOHCTPYKUMIi: HUKJIbI, YCIOBUS,
BETBJICHUSI, MACCHBBI, TUNHI JAHHBIX

13

13

TecTupoBanue

Keiic 1. «Yraaai uncJjo»

22

11

11

JdemoHcTpauust
peleHui Keiica

3.1

BBenenue B HCKyCCTBEHHBIN MHTEIIEKT.
[Tpumeps! Ha s3b1Ke Python ¢
HMCKYCCTBEHHBIM HHTEIJIEKTOM I10
yraJIbIBAHUIO YK CEJI, METOJ TUXOTOMHUH.
VYrpaBneHue UCKyCCTBEHHBIM
HHTEIIJICKTOM

12

3.2

[ToaroToBKa K MyOINYHOMY BBICTYILUICHUIO
IS 3aIUTHI PEe3yJIbTaToB. JleMOHCTparus
oTuéTa B TPYyIIIE U 3aI1Ta PE3YJIbTATOB
paboThI

10

Keiic 2. «Cnacu ocTpoB»

22

13

JdemoHcTpauust
peleHui Keiica

4.1

Pabota na s3p1ke Python co cioBapsimu u
CIUCKaMH, MHOXECTBEHHOE
NpHUCBauBaHUe, 100ABICHHUE YIIEMEHTOB B
CIIMCOK U UX YJAJICHUC

4.2

[InanupoBaHue au3aliHa U MEXAaHUKHU
urpbl. CoziaHue ri1aBHOIO MEHIO UTPHI,
oACY€Ta OYKOB

4.3

Busyanuzanust nporpaMMsl B BUjie 0JIOK-
CXEMBI

4.4

TecTupoBaHyue HATMCAHHOM MPOrPaMMBbI U
nopabotka. [Toaroroka k my0amaHOMY
BBICTYIUICHUIO JJIS 3aLUTHI pE3yJIbTaTOB.
JleMoHCTpalus pe3ybTaToB pabOThI

Keiic 3. «KanabkyasaTop»

28

20

JdemMoHcTpanus
pelieHui Keiica

5.1

[ToctaHoBKa pob6IEMBbl, TeHeparys myTen
peleHus

52

Cosznanue MpoCTEeUIero KalbKyJIsaTopa C
noMo1ero ondanorexku Tkinter




5.3 | TectupoBaHHe HATMCAHHOW TPOTrPaMMBbl U 7 3 4
nopaboTka
5.4 |IToaroroBka K myOJIUYHOMY BBICTYTUICHUIO 3 1 2
JUIS 3alllUThl pe3yJIbTaToB. JleMoHcTpanus
pe3yabTAaTOB PaOOTHI
6. |Keiic 4. [IporpammupoBanue 50 11 39 JdemoHcTpauus
ABTOHOMHBIX KBA/IPOKONTEPOB pelieHui Keiica
6.1 | Texnuka 6€30MaCHOCTH IIPU MOJETAX. 2 1 1
IIpoBencHUE MOJIETOB B PYUYHOM PEKUME
6.2 |IIporpaMmMmupoBaHue B3JETA U MOCATKU 10 2 8
OECIMIOTHOTO JICTATEIBHOTO arnmnapaTa
6.3 | BellmostHEHHE KOMaHT «pa3BopoT, 8 2 6
«U3MEHEHUE BBICOTBDY, «U3MEHEHHE
TTO3ULIUI
6.4 | BeimoaHeHue rpynnoBoro nojaéra 5 0 5
BPYUYHYIO
6.5 | BeinonaHeHue MO3ULMOHUPOBAHMSI 110 12 2 10
MeTKaM
6.6 |IIporpammupoBaHue TpynmnoBoro nojaéra 7 3 4
6.7 |IIporpaMMupoBaHuE POJIEBOTO 6 1
B3aUMOJICVICTBHUS
Hroro:| 136 42 64
5. Conep:xkanne y4eOHO-TEMATHYECKOI0 IVIAHA
No TeMBI 3aHATHH Conep:kaHue 3aHATHI
1. | BBoaHoe 3ansTue. BBenenne B | Teopusi: BBesicHHE B 00pa30BaTENbHYIO
npeaMer, TEXHUKA nporpamMmmy. O3HaKOMJIEHHE 00YYarOIMIMXCS C
0e3onmacHoCTH porpaMMoii, mpuémamu u popmMamMu pabOTHI.
BBoausbiii uncrpykrax no Th.
2. | OcnoBbl  s3pika  Python. | Teopusi: ucropus s3eika Python, cdepa

IIpumepsnl Ha sa3bike Python ¢ | npuMeHeHus sA3bIKa, pa3inunie B BEPCUSIX,

pazdopom KOHCTPYKIMIi: | ocobeHHOCTH cuHTakcuca. OObsBICHUE U
HHKJIbl, YCJIOBHUS, BeTBJIEHUs, | HCIIOIb30BaHKUE NIepeMeHHbIX B Python.
MAaCCUBBI, TUNbI JAHHBIX Hcnonb3oBaHue CTPOK, MACCHBOB, KOPTEKEH U

cioBapeii B Python. Ucnons3oBanue ycaoBui,
IIUKJIOB 1 BeTBIIeHUH B Python.

IIpaxkTuka: 3anyck uHTepnperaropa. Paznuuns
UWHTEpIperaropa u komnwisitopa. Hanucanue
MPOCTEUIINX AEMOHCTPALMOHHBIX TPOTPAMM.
MuHu-porpaMMbl BHYTPH MPOTPAMMBI.
Bripakenus B Bb13oBax (GyHknuil. imena
NEepPEMEHHBIX. Y TIPaXKHEHUS IO HAKCAHUIO
IIPOrpamM C UCIHOJIb30BaHUEM ITEPEMEHHBIX,
YCJIOBHMM U LIMKJIOB. ['eHeparus ciy4yalHbIX YUCEl.
['pynmupoBka nukiioB B 610ku. Onepanuu
CPaBHEHHSI.




Keiic «Yragau uyuciio»

3.1 | BBeaenue B UCKyCCTBEHHbIN | Teopusi: airopuTMbI TOMCKA YKCIIa B MACCHUBE.
uHTeuIeKkT. [IpuMepsl Ha s3bike | BapuanTel coptupoBoK. Ilouck tuXoTOMHUEH.
Python ¢  wuckycctBennsiM | PaboTa ¢ mepeMeHHBIMH, paboTa ¢ QYHKIIUSIMHU.
MHTEJJIEKTOM MO yrajsiBaHuio | [IpakTuka: ynpakxHeHUs 110 IOUCKY YUCEIl B
yucen,  METOJ  JMXOTOMMH. | MaCCUBE. Y IPaKHEHUSI HA COPTUPOBKY YHCEIL.
VYipaBieHne  MCKYyCCTBEHHBIM | AJITOpUTMBI TOMCKa uncna. MccienoBanue
MHTEIUIEKTOM CKOPOCTH pabOThl aJITOPUTMOB.

3.2 | IloaroroBka K ImyOIM4IHOMY Teopus: co3nanue yao0HOIN U MOHATHON
BBICTYIJICHUIO JJIS 3AIATHI MIPE3CHTALIAH.
pe3ynbTaroB. JleMoHcTpanus IIpakTHKa: NOArOTOBKA MPE3EHTALMU JUISl 3AILIUTHI.
OT4Y€Ta B IrPYIIIE U 3aIUTA [ToaroToBka peuu s 3aIUATHI.
pE3yNBhTaTOB PAOOTHI

4 Keiic «Cnacu ocTpoB»

4.1 | Pabota Ha s3bike Python co Teopusi: 3HAKOMCTBO C KEHCOM, IIPEJCTaBICHUE
CJIOBApsSAMM U CIIMCKaMH, MOCTaBJIEHHOW MPOOJIEMBI.

MHO’KECTBEHHOE ITpucBauBanue, | Joctyn k anemenTam no unaekcam. Ilonydenne

no0aBJIeHHE JIEMEHTOB B cioBa u3 cioaps. OTobpaxeHne UrpoBOTo Mot

CIHCOK U UX yIaJICHUE urpoka. [loxyueHnue npeanonoKeHuii Urpoka.
[IpoBepka AOMYCTUMOCTH NPEANOT0KEHUN UTPOKA.
IIpakTHka: MO3roBOH IITYpM. AHAJIN3 TPOOIEMBI,
reHepanus U 00CyKJIeHHe METOIOB €€ peIIeHuUsI.
Co3znanue nporoTumna nporpamMmmel. OtpaboTka
METO/IHK.

4.2 | [InanupoBaHue 1u3aiiHa U Teopusi: NOHATHE KMEXAHUKA UTPBDY,

MexaHukH urpel. Co3gaHue OTpaHUYEHUS, IPABUIIA.

[JIABHOT'O MEHIO Urpsl, noacuéra | Ilpakruka: ynpaxuenus. [Iposepka Hannuus

OYKOB OyKBBI B cekpeTHOM cioBe. [IpoBepka — He
noGenni a1 urpok. O6paboTKa OMIMOOYHBIX
npeamnonoxeHui. [IpoBepka — He nmpourpan Jiv
UTPOK. 3aBEPILIECHNE WIH [Iepe3arpy3Ka Urphbl.
Co3nanue rmaBHOrO MEHIO UIPbl, pealn3alus
MOACYETA OUKOB.

4.3 | TectupoBaHv€ HATUCAHHOU IIpakTuka: TeCTUpOBaHUE CO3aHHON UTPBI-
pOTrpaMMBbl U 10pabOTKa pOTrpaMMbl, J0padOTKa U pacIIupeHue

BO3MOKHOCTEH.

4.4 | IloaroToBka K MmyoOJIMYHOMY IIpakTuka: noaAroToBKa Npe3eHTalluU U PEYH IS
BBICTYIUICHHIO JUUISl 3AILUTHI 3amuThel. [TpesenTanus cozqaHHON IPOrpaMMBI.
pe3yibTaToB. JleMoHcTpanus
pE3yNBhTaTOB PAOOTHI

5 Keiic «KaapkyasaTop»

5.1 | Obopmienue mpoekTHOW uaeu. | Teopusi: 3HAKOMCTBO ¢ KEHCOM, MTPEACTABICHUE
DopMHUpOBaHUE IPOTPaMMBbI | TIOCTABJICHHOM MPOOIEMBI.
pabor IIpakTHKa: MO3rOBO# MITYpM. AHAJIN3 TTPOOIIEMBI,

reHepanus U 00CyXJIeHHE METO/I0B €€ PEeLICHHUSI.

5.2 | [Iporpamma TUIst pabotsl | [IpakTHKA: HaMMCaHKWE MPOTPAMMBI I Oy AyIIETO
KaJIbKYJIATOpa KQJIBKYJISITOpA.

5.3 | Co3manne  BHemHero  Bujaa | [IpakTuka: co3iaHve BHEIIHETO BUIA
KaJIbKYJIATOpa KQJIBKYJISITOpA.

5.4 | TectupoBaHUE HANKCAaHHON IIpakTuka: TeCTUpOBaHUE CO3AAHHON MTPOTPAMMBI,

IpOTpaMMBbl U 1O0pabOTKa

J0paboOTKA U PACHIUPEHUE BO3MOKHOCTEH.




5.5 | IloaroroBka K ImyOIM4IHOMY IIpakTHKa: IOATOTOBKA IPE3CHTALMY U PEUU IS

BBICTYIUICHUIO JIJIS 3AIIUTHI 3aIUTHL.
pe3yJIbTaTOB
5.6 | JleMoHcTpalus pe3yabTaToB IIpakTuka: npe3eHTaus CO31aHHON MTPOTrPaMMBI.
paboThl
6 Keiic «IIporpammupoBaHue aBTOHOMHBIX KBAJIPOKONTEPOB)

6.1 | Texuuka Oe3omacHocTH 1pu | Teopusi: 3HAKOMCTBO C KeiicOM, IPeCTaBICHNUE
nonérax. [IpoBeaeHne mnon€ToB | MOCTABICHHOM MPOOJIEMBI, IPAaBUIIa TEXHUKU

B PYYHOM PEKUME 6e3omacHocTH. M3yueHne KOHCTPYKIUU
KBaJPOKOIITEPOB.
IIpakTHKa: 0JETHI HA KBAJAPOKOIITEPAX B PyYHOM
pEeXHUME.

6.2 | IIporpammupoBanue B31€ra U | Teopusi: OCHOBBI IPOIPaMMHUPOBAHUS
MOCAIKU OECTIIIOTHOTO | KBAJPOKONTEPOB Ha si3bike Python.

JIETaTEIbHOrO armapara IIpakTHKa: TECTUpPOBAaHUE HAIMCAHHOT'O KOJA B
pEeKMUMAaxX B3JIETA U OCATKH.

6.3 | BoinosnHeHne KOMaH Teopusi: TeoOpeTHUECKHE OCHOBBI BBIITOJIHEHUS
«Ppa3BOpPOT», KN3MECHEHUE pa3BoOpOTa, U3MEHEHUS BBICOTHI U MO3UIIMH Ha
BBICOTBD», «<U3MEHEHHE KBaJIpOKOIITEPAX.

MO3ULIUI IIpakTHKa: TeCTUpOBaHUE MPOTPAMMHOIO KOJa B
peXuMax pa3BoOpOTa, U3MEHEHUS BbICOTHI U
HO3ULUH.

6.4 | BeinosHeHue rpynmnoBoro IIpakTHKAa: BBIIIOJIHEHUE TPYNIIOBOIO MOJIETA HA
10JIETA BPYYHYIO KBaJIPOKOIITEPE B PYYHOM PEKHUME.

6.5 | Bemonnenue Teopusi: 0CHOBBI O3ULIMOHUPOBaHUS indoor u

NO3ULIMOHUPOBAHUS 110 METKaM | outdoor KBaJpOKONTEPOB.
IIpakTHKa: TeCTHpOBAaHUE pEKUMA
no3uuronuposanus mo ArUco - Mapkepam.

6.6 | [IporpammupoBanue Teopusi: OCHOBBI TPYIIIOBOIO MOJIETA
IPYIIIOBOIO MOJIETA KBaJpOKONTEpOB. [3ydyeHne TUIIOB IPyIIIOBOIO
MOBEJICHUSI POOOTOB.

IIpakTuKa: nporpaMMUpOBaHUE PO
KBaJIPOKOITEPOB JUIsl TPYIIIOBOIO MOJIETA.

6.7 | IIporpammupoBanue  poesoro | Teopusi: OCHOBBI IPOrPaMMHUPOBAHUS POS
B3aMMOJECHCTBUSA KBaJIPOKOIITEPOB.

IIpakTuka: BeinoaHeHue rpynnoBoro mnoJjera B
ABTOMATHYECKOM PEXKHUME.

Coaepixkanue TeM NpPorpaMmbl
Keiic 1. «Yragai ymnciio»

[Ipu pemieHnn JaHHOTO Keiica 00yYaroIuecs: OCBauBaIOT OCHOBBI IPOIPaMMHUPOBAHUS Ha
a3bike Python mocpencTBoM co3zaHusl WUIpbl, B KOTOPOW IIOJb30BATENb YraJblBae€T YHUCIIO,
3a/laHHOE KOMITBIOTEPOM.

[IporpamMmma  3aTparmBaeT MHOTO  KJIIOYEBBIX MOMEHTOB  IIPOIPAMMHPOBAHMSL:
KOHBEPTHUPOBAaHME THUIIOB JAHHBIX, 3alUChb W 4YTeHUE (aiIoB, HCHOJIB30BAHUE AJITOPUTMA
JIeNIeHUs] OTpe3Ka IomonaM, o0pa0OTKa MOJYYEHHBIX JaHHBIX M TPEACTaBIEHHUE MX B BUJE
rpaduKoB.

Keiic 2. «Cnacu ocTpoB»

Keiic mo3Bomsier oOyuarommmcss mopabotate Ha s3bike Python co crmoBapsmu u
CIMCKAMHU; W3YyYUTh, KaK J€JaTh MHOXECTBEHHOE IpPUCBAaUBaHME, J0OABICHHE JIEMEHTOB B
CIHCOK U UX YAaJIeHHUE, CO3aTh YHUKAJIbHBIN 1U3aiiH OyMyIieil urpsbl.

Keiic 3. «Kaabkyasitop»



[Ipu pemieHnn AaHHOTO Kelca ydwallMecs CO3JAal0T IMEepBOE MPOCTOE MPUIIOKEHUE
KaJTbKYJISITOP: BBITIONHSIOT TPOTPAMMHYIO YacTh Ha s3bIKe mnporpamMupoBanus Python u
co3naroT uHTepdeiic 1 moab3oBaTes npu nomomu oubnanoreku Tkinter.

Keiic 4. [IporpamMupoBanne aBTOHOMHBIX KBaJIPOKONTEPOB

PoeBoe B3amMmopeiicTBuEe pPOOOTOB SBISETCS aKTyaJdbHOM 3amadyeii B COBPEMEHHOMU
pobotorexnunke. KBampokonrepsl MOXKHO cuuTaTh Jerapmeid pobortorexnukoi. Illoy
KBaJIPOKOIITEPOB, BBIIIOJIHEHUE 3a/1aHUs 00EBBIMU OECIUIOTHBIMHU JIETATEIbHBIMU allllapaTaMu -
TaKHUe 3aJa4M PEUIaloTCs C MOMOIIbIO0 TPUMEHEHHUS aJITOPUTMOB POEBOT'O B3aUMOJIEHCTBHUSI.

JlaHHBII KelC MOCBAIIEH CO3JaHUI0 M0y KONTEPOB U3 3X OIjia BHIMOJHSIONIMX IMOJET B
aBTOHOMHOM pexume. OOyuaromuecss TONy4yaT TIepBBIE HAaBBIKM MPOTPAMMHUPOBAHUS
TEXHUUYECKON cucTteMbl Ha si3bike Python. Ilo3HakomsTcs ¢ anropuTMaMu MO3UIIMOHUPOBAHUS
YCTPOMCTB Ha YIUIIE M B MOMEIICHUH, a TaKXKe Y3HAIOT O MPUHIUNAX PabOThl ONTHYECKOTO
pacrno3HaBaHusi 00BEKTOB.

6. ®opMbI aTTECTALIUN

®opmMbl OABEACHUS UTOTOB PeaJM3aluy J0MOJHUTEIbHON POrpaMMbl

[logBeneHue UTOroOB peanu3yercss B paMKax CIEAYIOIIMX MEPOINPUATHNA: TECTUPOBAHUE
Mo TMpOrpaMMHUPOBaHUI0 Ha s3bike Python, 3ammra pe3ynbTaTroB BhIMOTHEHUs Kehica No 4,
TPYIIOBbIE COPEBHOBAHMUS.

@®opMbI 1EMOHCTPALUM Pe3yJabTATOB 00y4YeHUS

[IpencraBnenue pe3yiabTaTOB OOpa3oBaTEIbHON JESITEIBHOCTH Mpouaer B (opme
nyOJIMYHOM  TMpe3eHTAIlMM  pelIeHWH KEeWCOB KOMaHJaMH W TOCJIEIYIONUX  OTBETOB
BBICTYNAIOUIUX HAa BOMPOCHI HACTABHUKA U JPYTUX KOMaH]I.

@®opMbI ITUATHOCTHKHU Pe3yJbTATOB 00y4eHMsI

JleMOHCTpanus peneHue Kenca

7. Metoan4eckoe odecrneyeHue  MATEPUATbLHO-TEXHUYECKHUE YCIOBUSA

AnmnapaTHoe M TeXHHYeCKOe ofecneyeHme:

— Pabouyee mecTo oOyuaromerocs:
HOYTOyK:  NPOU3BOAMTENBHOCTH  mporeccopa (mo  Tecty PassMark - CPU
BenchMarkhttp://www.cpubenchmark.net/): ne menee 2000 emmHuUI; 00bEM OINEpaTUBHON
namsita: He MeHee 4 ['6; obvem Hakommtens SSD/eMMC: ne wmenee 128 16 (umm
COOTBETCTBYIOIIMI IO XapaKTEpUCTHKAM IE€PCOHAIBHBIA KOMIIBIOTEP C MOHHTOPOM,
KJIAaBUATYpOU U KOJIOHKAMH).

— pabouee MecTO IpernoiaBaTels:
HOYyTOYK: mpoueccop Intel Core 15-4590/AMD FX 8350 anmamoruynast uiu Oosee HOBas
monenb, rpapuyeckuii mnpoueccop NVIDIA GeForce GTX 970, AMD Radeon R9 290
aHaJloruyHas Wi Oojiee HOBas MoOJelb, O0ObEM ONepaTHMBHON mHamATu: He MmeHee 4 10,
BugeoBbixoq HDMI 1.4, DisplayPort 1.2 unu 6onee HoBast Mojienb (MM COOTBETCTBYIOLIUI
10 XapaKTepUCTUKAM MEPCOHATBHBIN KOMIBIOTEP C MOHUTOPOM, KJIaBHATypOH M KOJIOHKAMH );

— KOMIIBIOTEPBI JOJDKHBI OBITh MOAKIIIOUEHBI K equHOM ceTn Wi-Fi ¢ 70CTynoM B MHTEPHET;

— Tpe3eHTALMOHHOE 000pyA0oBaHHE (IIPOEKTOP C SKPAHOM) C BO3MOXKHOCTBIO TMOAKIIOUEHHS K
KOMIBIOTEPY — | KOMILIEKT;

— (uumyapT ¢ KOMIUJIEKTOM JIMCTOB/MapKepHasi JOCKa, COOTBETCTBYIONINI HA0Op MUCHhMEHHBIX
MpUHAIC)KHOCTEN — 1 1mIT.;

— kBaapokontep DJI Ryze tello — e menee 3 miT.;

— TI0JIE METOK;

—  Wi-Fi poyrep.

IIporpammuoe obecnevenue:

— xommuistop Python 3.5;

— BeO-Opaysep;

— maket opucnoro I10;

— TEKCTOBBIA pelaKTop.



*

8. Cnncok aurTepaTypsbl
Oo6meobpa3oBaTenbHas O0IIepa3BUBAIOIIAS TpOrpaMMa TEXHHUYECKON HaAMpPaBIEHHOCTH
«OcHOBBI TMporpaMmHpoBaHusi Ha s3bike Python Ha mnpumepe mnporpaMMUpOBaHUS
OecmMIIOTHOTO JieTaTeNlbHOTO amnmapara». bemoycosa A.C., Epmos C.A. — Mocksa, 2019. —
29 c.
I'ma, A.A. Ilpuémpl mnenarornyeckoil TEXHHKH: CB0OOma BbIOOpA, OTKPBITOCTD,
NesATeTbHOCTh, OOpaTHasi CBsI3b, MieadbHOCThH: [locobue mns yuwmteneir / A.A. TwuH. —
T'omens: UIIIT «Cox», 1999. — 88 c.
bpennan, K. KpearuBnoe mporpammupoBanue / K. bpennan, K. bonkx, M. Uynr. —
I"apBapackas Breicmias mkosna oOpasosanus, 2017.
Jlytn, M. IIporpammupoBanue Ha Python. T. 1 / M. Jlyta. — M.: CumBomn, 2016. — 992 c.
Jlytu, M. IIporpammuposanue Ha Python. T. 2 / M. JIytu. — M.: Cumsoin, 2016. — 992 c.
[Tondpunenok, O.B. Knesep. KoncrtpyupoBanvue u mporpaMMHUpOBaHUE KBAIPOKONTEPOB /
O.B. lloudunenok, A.W. Ilnsikos, A.A. Kopuroackuit. — Mocksa, 2016.
bpurrc, [xeiicon. Python mns nereit. Camoyuurtens mo mporpamMmvmupoBanuio / JlxericoH
Bbpurrc. — MU®. JlerctBo, 2018. — 320 c.
https://github.com/dji-sdk/Tello-Python.
https://dl-cdn.ryzerobotics.com/downloads/tello/0222/Tello+Scratch+Readme.pdf.
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