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I. IToacHuTe/ILHAA 3alIMCKa

AKTyanbHOCTh

B Hacrosijee BpeMmsi mpouecc HH(OpMaTU3alLMKM TIPOSIBAsSETCS BO Bcex cdepax
yesioBeYeCKOW [leATebHOCTH. VICrosib30BaHMe COBPEMEHHBIX HWH(OPMALMOHHBIX TEeXHOJOTHI
SBJIsIeTCS]  HeoOXOAWMBIM yC/IOBMEM YCIIEIIHOTO pa3BUTHSI KAaK OT/AeNbHBIX OTpac/iei, Tak u
rocyjapctBa B LenoM. Co3jaHve, BHe/peHHWe, SKCIUlyaTallUs, a Tak)Xe COBepllIeHCTBOBaHWE
MH(OPMALIMOHHBIX TEXHOJIOTMA HEeMBICTUMO 0e3 yJacTusi KBalU(PULIMPOBAHHBIX M YBJIEUEHHBIX
CreLMaTuCTOB, B CBS3U C 3TUM BHe/IpEHHE KypCca OCHOBBI POrpaMMHUpOBaHus Ha s3bike Python Ha
npuMepe TIPOrPaMMUPOBaHUsl OeCMIOTHOrO JIeTaTesJIbHOTO ammapata B yueOHBIN Tporiecc
aKTyaJIbHO.

[TporpaMma TeXHMYECKOM HamnpaB/eHHOCTH y4ueOHOTO Kypca HaripaB/jieHa Ha TOJTOTOBKY
TBOPUYECKOM, TEXHUUECKU TPAMOTHOM, TapDMOHWUYHO Pa3BUTOM JIMUHOCTH, 00JIa[aroIriei IOornuecKum
MBIIIIJIEHWeM, CIIOCOOHOW — aHa/MM3MpoBaTh W pellaTb 33layd B KOMaHZe B 00sactu
VMH(OPMaLMOHHBIX U @9POTEeXHOJIOTUH, pelllaTh CUTyallUOHHbIe KeCOBble 3a/JaHUs], OCHOBaHHbIE Ha
IPYIIOBBIX MPOEKTax.

3aHsATUS 10 JAHHOMY KypCy pacCuMTaHbl Ha OOIljeHay4HYHO TIOJTOTOBKY OOYyuaromuxcs,
Pa3BUTHE MX MBIITEHNS, JIOTHKH, MaTeMaTHUeCKUX CII0COOHOCTeH, NCC/ieoBaTe/IbCKUX HaBLIKOB.

YuebHbI Kypc «OCHOBBI TPOrpaMMHPOBaHHMSI OeCITU/IOTHOTO JieTaTesIbHOTO arrapara»
HarpaB/eH Ha M3yuyeHWe OCHOB NPOrpaMMHpOBaHMs Ha s3bike Python u mporpammupoBaHue
aBTOHOMHBIX KBaJJPOKOMNTEPOB.

B pamkax kKypca «OCHOBBI TIPOrpaMMHPOBaHHUSI OECITUIOTHOTO JIeTaTebHOrO arirapara»
oOyuyaroryecsi CMOTYT TT03HAKOMHUTBCS C (PU3MUECKUMH, TeXHWYeCKUMH W MaTeMaTUueCKUMU
noHATUsAMHU. [TprobpeTéHHbBIE 3HAHUS OYAyT MPUMEHUMbBI B TBOPUECKUX TTPOEKTAX.

YuebHbI1 Kypc «OCHOBBI TPOrpaMMHPOBaHHMSI OeCITUIOTHOTO JieTaTesIbHOTO arrapara»
npe/icTaB/isieT COOOM CaMOCTOSITeNIbHBIA MOZYJ/b U COZAEP)KUT HeoOXOoAuMble TeMbl M3 Kypca
MH(OPMaTHKU U (PU3KKU.

Bo3pact o0yuarompmxcs.

Bo3pact o00ydJarolmxcsi, yuyaCTBYIOUIMX B peaju3alid JAHHOW IOTIOJTHUTEIbHOU
ob6rmieobpa3oBate/ibHOM TIporpaMMbl 12-16 jiet. HamosHsieMOCTh B TpyMIax COCTaB/IseT: TMEepPBbIM
roj, ooyuenust — 10 yesioBek; BTOpo# rof oOyueHusi - 10 uesioBek.

Cpoxu peanu3anum.

[TporpaMMa paccuuTaHa Ha 2 rojia o0yueHusi. 1 roz o0yueHus - 68 yacos; 2 rof

o0yuenus - 68 uacoB. Ha mosHoe ocBoeHue mporpammebl rotpedyetcst 136 uacoB. 3aHsTuvs
TIPOBOZSTCS pa3 B HeZIe/Ito 110 2 akaJleMUUYeCcKHX yaca.

Ilens mporpammsbl: ocBoenne Hard- u Soft-komreTeHimii obydatomymucs B o6macTtu
TpOrpaMMHPOBaHUS U a3POTEXHOJIOTUN uepe3 HCI0/Ib30BaHKe KelC-TeXHOIOT Ui,

3agauu:

Obyuaroujue:

- M3yunTh 0a30Bble TOHATHS: aArOPUTM, OJIOK-CXeMa, TepeMeHHasl, LUK/, yCJIOBUS,
BbIUMC/IUMast (QyHKLIHS;

- copMHpOBaTh HaBBIKK BBITIOJTHEHHSI TEXHOJIOTHUECKOW IIeTOUKHA pa3paboTKu
TporpaMM CpeJiCTBaMU si3blKa IporpammupoBanusi Python;

- M3yUuTh OCHOBHbIe KOHCTPYKLIMH si3bIKa MporpaMMupoBanusi Python, nosposisitorye
paboTaThb C TIPOCTBIMA UM COCTaBHBIMU THIAMM JIaHHBIX (CTPOKaMH, CIHMCKaMH, KOpPTeXKaMH,
CJI0BapsIMM, MHOXXeCTBaMHu);

- HayyuTb TIDUMEHSTb HaBbIKM TIPOrPaMMHUPOBaHUs Ha KOHKDeTHOH yueOHOM
cutyalyu (MporpaMMHUpOBaHue OeCITU/IOTHBIX JIeTaTe/IbHBIX alrapaToB Ha yueOHYIO 3a1auy);

- Pa3BUThL HaBBIK ITHJIOTUPOBAHUS OeCTTU/IOTHBIX JieTaTebHBIX armaparoB (BITJIA) Ha
TMPaKTHUKe;

- TIPUBUTH HaBbIKW MTPOEKTHOM /leATelTlbHOCTH.

Paszsusarwujue:
- CTI0COOCTBOBATh PaCIIMPEeHHUI0 CJIOBAPHOTO 3ariaca;



- CrIocOOCTBOBaTh  Pa3BUTUIO TaMSTH, BHUMaHHs, TeXHUUECKOTO MbIIIeHUS,
n300peTaTe/IbHOCTH;

- CrIoco6CTBOBATh PA3BUTHIO a/ITOPUTMUUECKOTO MBIIIIEHHST;

- CrocoO6CTBOBaTh (POPMUPOBAHUIO MHTEPECAa K TEXHUUYECKUM 3HaHUSIM;

- Crioco6CcTBOBaTh JOPMUPOBAHUIO YMEHHUSI MPAKTUUeCKOro NMpUMeHeHHst TT0JTyYeHHbIX
3HAHUIA;

- chopmrpoBath ymeHue (HOpMy/aIMpOBaTh, apryMeHTUpPOBaTb W OTCTaMBaTb CBOE
MHeHMUe;

- chopmMHUpoBaTh YMeHHe BLICTYTAaTh MyO/IMYHO C AOK/Ia/laMU, TIpe3eHTalUsIMy U T. T1.

BocnumamesnbHble:

- BOCITUTBIBATh AKKYPaTHOCTb U AUCLUTUTAHUPOBAHHOCTh TIPH BBITIOJTHEHUH PabOTh;

- CrocoOCTBOBaTh  (DOPMUPOBAHMIO — TIOJIOXKUTETBHOH MOTHMBAL[UM K  TPY/IOBOM
J1esiTeJIbHOCTY;

- crocobcTBoBaTh  (POPMHUPOBAHUIO OMbITa COBMECTHOTO M HWHAWBU/Ya/ILHOTO
TBOPYECTBA MPU BbINOTHEHUH KOMaHAHbIX 33/laHuM;

- BOCITUTBIBATh TPY/J0/IFO0OME, YBaXKEHUE K TPYY;

— (dhopMHpOBaTh UYBCTBO KOJ/IJIEKTUBH3MA U B3aUMOIIOMOIIIY;

- BOCTIMTHIBATH ~ UYBCTBO  MATPUOTU3Ma, TPaKAAHCTBEHHOCTH, TOPAOCTH  3a
JIOCTVKeHUsT 0TeUeCTBeHHOUM HayKU U TeXHUKU.

IIporHo3upyembie pe3y/IbTaThl H CIIOCOOBI HX MPOBEPKH

JIMYHOCTHBIE pe3y/IbTaThI:

- KPUTHYeCKOoe OTHOIIIeHre K MH(POpMaLui 1 u301paTebHOCTh €€ BOCIIPUSTHS;

- OCMBIC/IEHVe MOTUBOB CBOMX JIeWICTBUM MPU BBITIOJTHEHUU 3a/jaHUM;

- pa3BUTHE M0603HaTeTbHOCTH, coobpa3uTenbHOCTH npu BBITIOJTHEHUH
pa3HOO0Opa3HbIX 3alaHKH MPOOIEMHOT0 U SBPUCTUUYECKOTO XapaKTepa;

- pa3BUTHE BHHUMATeNbHOCTH, HACTOWUYMBOCTH, Lie/IeyCTPEM/IEHHOCTH, YyMeHUs
ripeoziosieBaTh TPYIHOCTH;

- pa3BUTHE CaMOCTOSITE/IbBHOCTU CYXK[EHUW, He3aBUCUMOCTM W HeCTaHAApTHOCTH
MBILLLIEHYS;

- OCBOEHMe COLMa/bHbIX HOPM, TpaBWJI TIOBeZieHusi, posell U (opM colMaibHOU
JKU3HHU B TPyMIax U coobiijecTBax;

- dbopmMHpoBaHre KOMMYHHUKAaTUBHON KOMITETEHTHOCTH B OOIIIEHUU U COTPYAHUYECTBE
C IPYTUMH 00YYatOIUMMUC.

MertanpeaMeTHbIe pe3yabTaThl:

PecynsmuegHble yHUgepcaibHble yuebHble deticmeust:

- yMeHHe MPUHUMATh U COXPaHsATh yueOHYI0 3aziauy;

- yMeHMe TIJIaHUPOBaTh T10C/IeZI0BAaTeTbHOCTL II1aroB aArOpUTMa MJIsi IOCTVDKEHUS

L[eJTH;

- yMeHHe CTaBUTb Iieib (CO3/jaHHe TBOPUECKOW pabOoThl), TIAHUPOBaTh AOCTIKEHHUE
5TOU Lie/y;

— yMeHHe OCYILeCTB/ISTb UTOTOBBIN U MOIIAroBbIii KOHTPOJIb 110 pe3y/IbTary;

- CIOCOOHOCTh  a/IeKBAaTHO  BOCIIPUHUMATh  OL[eHKY HAaCTaBHUKAa W JpPYTUX
00yuaroIuxcs;

- yMeHHe pa3nJath Criocob v pe3ysbTar AeHCTBYS;

- yMeHHEe BHOCHTb KOPPEKTHMBBI B [JEMCTBHSI B CJydae pPACXOXAEHHUsS pe3y/bTaTa
pereHus 3aZjaurl Ha OCHOBe e€ OIIeHKHU U yuéTa XapaKTepa CZe/laHHbIX OLINOO0K;

— yMeHHe B COTPYJHUUECTBe CTaBUTb HOBbIe yueOHbIe 3a/jauu;

- CIIOCOOHOCTh ~ TIPOSIB/IATH ~ [MO3HABATebHYID  WHHUI[MATUBY B yueOHOM
COTPY/IHUYECTBE;

- yMeHHe OCBauMBaTh CIIOCOOBI pellleHHs TPoOeM TBOPUECKOTO XapakTepa B
JKU3HEHHBIX CUTYalUsIX;

- yMeHHe OIleHHWBaTh TMOJIyUYaroIIUNACSI TBOPYECKUM TIPOJYKT U COOTHOCHUTH €ro C
W3HavaJbHbIM 3aMbICJIOM, BBITIOIHATE TI0 HEOOXOJWMOCTH KOPpPeKUWH 100 TpoAyKTa, aub0
3ambICIa.



Ilo3HasamenbHble yHUBepCA/abHble yuebHble delicmeus:

- yYMeHHe OCYIIeCTB/IATh TIOUCK UH(OPMAI[UM B UHAUBUAYaATbHBIX WH(OOPMAIIMOHHBIX
apxuBax obyuatoiierocsi, ”HQOpMaI[MOHHOU cpe/ie 0Opa3oBaTeNbHOTO yupekaeHus, dhefepanbHbIX
XpaHWIUIIax UH(HOPMAIIMOHHBIX 00pa30BaTe/IbHBIX PECYPCOB;

- YMEHHE MCII0/Ib30BaTh CPeJACTBAa MH(MOPMAIIMOHHBIX U  KOMMYHHKAIJMOHHBIX
TEXHOJIOTMH /ISl PellleHHs KOMMYHHUKATUBHBIX, IO3HABATe/IbHbIX U TBOPUECKHX 3a7iay;

— yMeHHe OpUeHTUPOBATLCS B pa3HOOOpa3uu CriocoO0B pellieHus 3a/iay;

- yMeHHe OCYIIeCTB/IATh aHaIn3 OOBEKTOB C BbIIEJIEHWEM CYIIeCTBEHHBIX W
HeCyIleCTBeHHbIX TIPU3HAKOB,;

- yMeHHe MPOBO/IUTh CpPaBHEHUE, KTaCCU(UKALIUIO T10 3a/JaHHBIM KPUTEPUSIM;

- yMeHHe CTPOUTh JIOTHUeCKHe paccyxaeHus B (popMe CBSI3U MPOCTBIX CYXAeHUM 00
00BeKTe;

- yMeHHe yCTaHaB/IMBATh aHAJIOTHU, TIPUYUHHO-C/Ie[ICTBEHHbIE CBSI3Y;

- yMeHHe MO/Ie/TMPOBaTh, IPeo0pa3oBbiBaTh OOBEKT W3 UYBCTBEHHOW (HOPMBI B
MO/IeJTb, T/le BbIjIe/IeHbI CYIIIeCTBEHHbIE XapaKTepUCTUKKU 00beKTa (ITPOCTPaHCTBEHHO-TpaduuecKast
WM 3HAKOBO-CUMBOJINUYECKast);

- yMeHHe CUHTe3UPOBaTh, COCTABJISTh 11e/I0e U3 YacTel, B TOM UMC/Ie CAMOCTOSITe/TbHO
JIOCTpauBaTh C BOCIIOJIHEHHEM HeJJOCTAaIOL[UX KOMIIOHEHTOB.

KommyHukamueHble yHugepcaibHble yueOHble delicmeus:

- yMeHHe apryMeHTHPOBaTh CBOIO TOUKY 3pPeHHs] Ha BbIOOp OCHOBAHWUN W KPUTEPUEB
TIPY BBI/[€/IEHUH TTPU3HAKOB, CPaBHEHUU U K/TaCCU(PUKAINA 00BHEKTOB;

— yMeHHe BbIC/TyILIMBaTh cobeceIHMKA U BeCTH [IUAJIOT;

- CTIIOCOOHOCTh TIPHU3HABaTh BO3MOXKHOCTBb CYIL[€CTBOBAHUS PA3/MUHBIX TOUEK 3PeHHs
U MpaBa Ka’kJIoro UMeThb CBOIO;

- yMeHHe TJIaHUpOBaTh yueOHOe COTPYAHUYECTBO C HACTaBHUKOM W JADPYTUMH
00yuarol[UMUCS: OTpeAesisTh 11e/id, GYHKIMM YYaCTHUKOB, CTIOCOOLI B3aUMO/IeMCTBYS;

- yMeHHe OCYIIeCTBJISATh TOCTAHOBKY BOTPOCOB: WHUIIMATUBHOE COTPY/HUUECTBO B
MoMcke 1 cobope UHGOpPMaIHH;

- yMeHHe pa3pellaTb KOH(MIUKTHI: BbISB/I€HUe, UAEHTUGDHUKAIS TPOOIeMbl, TIOUCK U
OlLleHKa ajbTepHAaTUBHBIX CIOCOOOB pa3pelleHysi KOH(MIMKTA, TIPUHATHE pelleHusi U ero
peanu3ariys;

— yMeHHe C JOCTaTOUHOM TIO/THOTOM W TOYHOCTBbIO BBbIpaXKaTh CBOM MBIC/IHA B
COOTBETCTBHH C 33/laUyaMU U YCIOBUSIMH KOMMYHHUKAI[UH;

— BJIaZileHHe MOHOJIOTUUeCKON U Juasoruyeckoi oopMamu peun.

IIpegMeTHBIe pe3y/abTaThI

B pe3ynbTaTe 0CBOeHUsI MPOrpaMMbl 00yUarOIHecs: JO/DKHBI

3HamMb:

- OCHOBHbIe aITOPUTMUYECKHe KOHCTPYKLIUY;

- TIPUHIIUITBI TOCTPOEHUs B/I0K-CXeM;

— TIPUHIUIBI CTPYKTYPHOT'O TIPOTPAMMKPOBaHUs Ha si3blke Python;

- yTo Takoe BITJTA v ux ripejHa3HaueHue.

— COCTaBJISATh A/ITOPUTMBI /IJIs1 pellieHusl MPUK/IaZHbIX 3a/iau;

- peanu30BbIBaTh A/JITOPUTMbI Ha KOMIIbIOTEpe B BHJE IpPOrpaMM, HalMCaHHBIX Ha
s3blke Python;

- nipuMeHsTh 6ubmmoTeky Tkinter;

- OT/IaKMBaTh Y TeCTUPOBATh NIPOrpaMMBbl, HalMCcaHHble Ha s13bike Python;

- HactpauBaTb BIIJTA;

— TIpe/ICTaB/ISITh CBOM MPOEKT.

g1adems:

- OCHOBHOI TepMUHOJIOTHel B 00/1aCTH alrOPUTMU3aLIMK U IIPOrpaMMKPOBaHUS;

— OCHOBHBIMU HaBbIKaMH TIPOrPaMMHPOBaHUs Ha si3bike Python;

- 3HaHUSIMU T10 YCTPOUCTBY U NPUMeHeHHI0 6eCITMIOTHUKOB.

®opMbl NO/iBE/[eHUS UTOrOB PeaTn3al{uy oMo/ THUTe/IbHOM MPorpaMMbl



[ToBejleHME UTOTOB peasu3yeTcs B paMKax C/Ie[yHLIMX MepOINpUSTHN: TeCTHPOBaHHe IO
MpOrpaMMHPOBaHMUIO Ha si3bike Python, 3amura pe3ynbTaToB BbINOMHeHUs Keiica Ne 4, rpymnmoBbie
COpPEBHOBaHMSI.

®opMbI IeMOHCTPAL[UH Pe3y/IbTaTOB 00yJYeHHsI

[TpencraBneHre pe3yabTaTOB oOpa3oBaTenbHON JleATebHOCTH TIPoWJeT B  dopme
nyO/IMYHOM TIpe3eHTalvK pellleHni KelCOB KOMaHAaM{ U TIOC/IeIyIOIUX OTBETOB BBICTYIIAOIINX
Ha BOMPOCHI HACTABHUKA U [PYTUX KOMaH/.

®opMbI JUATHOCTHKHU Pe3y/IbTaTOB 00y4eHHs

becepa, TectupoBaHnue, ornpoc.

I1. YueOHO-TeMaTHYeCKH TJIaH

2

o Ha3panue pa3jena, TeMbl KosmuecTBO yacos DdopmbI
aTrTecTanum/
KOHTPOJIsA

B T IIp
1 cero |eopus aKTHKa
/m

1 rop o0yuenus - 68 uacos.

1. BBeeHue B 00pa3oBaTe/IbHYIO 1 1 - TecTupo
MpOrpaMmy, TeXHHKa 0€30macHOCTH BaHHe

OcHOBBI AA3bIKaA Python. 4 2 2 TecTrupoBanue
2. |Ilpumepsr Ha sa3bike Python c
Pa30opoM  KOHCTPYKLMH:  LUKJIbI,
yC/10BHSl, BeTB/IEHHS, MaCCHUBBI, THIIbI
JAAQHHBIX

3 Keiic 1. «Yrapaii uucio» 8 3 5 JeMoHCTpanus
pelieHri
Kelca

3 BBegeHue B MCKYCCTBEHHbIU ¢ 2 4
.1 |unTennekTt. [Ipumepsl Ha s3bike Python c
HCKYCCTBEHHbIM VHTe/UIEKTOM o
yraJbIBaHUI0 YMCesl, MeTOJ JAUXOTOMMUH.
YmpaBnenue HUCKYCCTBEHHBIM
VHTe/IJIEKTOM

3 [MoaroroBka K  myOmMuHOMY 2 1 1
.2 | BBICTYIUIEHHIO JJisl 3alUThl pe3y/bTaToB.
HdemoHcTpauyss OTyéTa B Trpymnne U
3allUTa pe3yJbTaToB PabOThI

4 Keiic 2. «Cniacu ocTpoB» 1 3 7 JeMoHCcTpanus
0 pelieHri
KeHca

4 Pabora Ha s3bike Python co 4 2 2
.1 |c/i0BapsiMU U CITMCKAMH, MHOXXECTBEHHOE
rpUcBavBaHue, fo0aBIeHre 31eMeHTOB B
CIIMCOK Y UX yJaneHue




[TnanvpoBaHue [i3aiiHa u
MexaHUKu urpbl. Co3jaHue TJIaBHOTO
MEHIO UT'DHI, TIOZICUETa OUKOB

Busyanu3aiuss  mporpaMmbl B
BHJIe OJI0K-CXEMbI

TecTtrpoBaHUe HarMcaHHOU
rporpaMMbl U fopabotka. [ToAroroBka kK
MyO/TMUHOMY BBICTYTUIEHHIO [/l 3aIJUThI
pe3y/bTaToB. [emoHcTparys
pe3y/ibTaTOB paboThI

Keiic 3. «KanbKy/sTop»

JeMoHCcTpausa
peliieHnH
Kelica

[TocraHoBKa rpobieMsl,
reHeparys MyTel pereHus

Co3panue MPOCTENILIero
KaJIbKyJIATOPa C TIOMOIIbI0 OUOIMOTEeKU
Tkinter

TectupoBanue HarMCaHHOU
MpOrpaMMhbI U opaboTKa

[MogrotoBka K  mybnuyHOMY
BBICTYTIJIEHUIO ZIJIS1 3aLL{UThI pe3y/IbTaToB.
leMoHCTpaLys pe3ybTaToB PabOoThI

Keiic 4. IIporpamMupoBaHue
aBTOHOMHBIX KBa/ipOKOIITEPOB

24

JeMoHCcTpanus
pelieHri
Keilica

TexHuka  6e3omacHOCTM  TIpH
noniétax. [IpoBesieHye 10/IETOB B PyYHOM
pexxume

[IporpammupoBaHue B3iéra U
rnocafiki OecruIoTHOrO  JieTaTebHOro
arrapara

BeinosiHenue KOMaH/,
«pasBoOpOT»,  «M3MEHEHHe  BBbICOTBI»,
«H3MeHeHre TO3ULUU»

BbIinonHeHue rpymnnoBoro noséTa
BPYYHYHO




6 BrinosiHeHWe MO3ULMOHUPOBAHUS 6
110 MeTKaM

G [IporpammupoBaHue TpYIIIOBOrO 4
roJiéra

6 [IporpammupoBaHue pOoeBoro 5
B3aUMO/IeNCTBHUS

HToro: 46
2 rop o0yuenus - 68 uacos.

1 BBeieHHe B 00pa3oBaTe/bLHYIO -
NMporpaMmy, TeXHUKa 0e30macHOCTH

2 IloBTOpeHue s3pika Python. 2
KoHCTpyKIjuu:  OHMK/BIL,  YC/I0BHS,
BeTBJ/ICHNSI, MaCCUBBI, TUIbI JAHHBIX.

3 ITone3nnie MO/Y/IH 2
Python.Copy, keyworld, sys, time,
pickle.

4 I'padpuka na Python. Kontyp , 2
3ano/iHeHHbIe (¢urypsl.PucoBanue c
mopyem tkinter.

5 Keiic 5. Urpa «IIPBIT'-CKOK» 10 |JdemoHcTpanus

pelieHri
Keilica

b [TpuHLMn WUT'PBI,IIOCTaHOBKA 1
nipo6siembl. IIpbiraromuii Mstu.

5 C 7 1

b 0371aeM UI'POBOM XOJICT.

T C 1

b 0371aeM KJ1acc /i Msiua.

5 [obaBum fBIKEHME. 2

b Co3zaeM pakery. 2

b HobaBnsiem BO3MOXXHOCTh 2

MIPOMTPBILIIA.




b IToaroroBka K  Myb6auuHOMY
BBICTYIUIEHUIO [JIS1 3all{UThbl Pe3y/bTaToB.
IeMoHCTpaLMsi pe3y/bTaToOB PabOTHI.

(0 Keiic 6. IIporpammMmupoBaHue
aBTOHOMHBIX  KBajJpoKonrepoB 2
YPOBeHb.

11

JeMoHCcTpausa
pelieHri
Kelica

) TexHuka  6e30MacHOCTH  TIpH
nonétax. [loBTOopeHwe  ympaBiieHuUs
T1oJleTaMy B PyYHOM PeXXUMe.

6 Bucenue. Tlonet B 30HEe
TUI0TaxKa.

) [TosieT 10 Kpyry XBOCTOM K cebe.

6 Bucenue 60kom K cebe. IToser
B3a/-BIiepe/l U B/IEBO-BIIPABO OOKOM K
cebe.

(0 IToner mo Kpyry HOCOM BIiepen.
Bocbmepka HOCOM Briepes

6 IToseTel B HEOOBIYHBIX MeCTax.
[IpakTHUueckoe 3ajaHue.

7 Keiic 7. IImnorupoBaHue oT
nepsoro ymna (FPV)

JeMoHcTpanusa
peleHui
Kelica

7 Teopus FPV I10JIETOB.
O6opyaoBanue tiepesaun Buzgeo u OSD.
[ToaroroBka v HaCTpOMKa
BH7Ie0000py/J0BaHUSI.

7 [TonetHoe 3azanve u teopus FPV
nunotupoBanus. [loner mo mapupyTy.
YcTaHOBKa 371€MEeHTOB JUCTaHLUU |
T0JIeT 0 JUCTaHLIMH.

¥ OpuveHTUpOBaHME Ha MECTHOCTH.
OTtpaboTKa MpakTUUeCcKuX 3aZlaHru.




8 Keiic 8. TBopueckuii MpoeKT Ha 2 6 14 | demoHcTpalus

CBOOOAHYI0 TeMaTHKY. 0 perieHui
Keilica
( WHAUBUJyA/IbHBIA  W/IH
rPYIIOBOH)
8 [TocTaHOBKa TpoO/IeMBI, 2 2 -

.1 |reHepauus uzeu.

3 [InanvpoBaHue paboThI, 2 2 -
.2 |pacnpesieneHue 00s13aHHOCTEM.

3 Co3pnaHue rpoekTa rno3TarHo. 1 - 12
3 2

3 [TogroroBka K 3aiuTe mpoekTa. 2 2 -
4

3 3alura mpoeKTa. 2 - 2
.5

Hroro: 6 1 50
8 8

I11. KasteHjapHbIid yue0HbIH rpaduk

KanengapHblii yueOHbIH rpaguk

YueOHBIM IoJl COCTOUT U3:

1 ueTBepTh — 8 yueOHBIX Hefie/b, 16 yueOHBIX UacoB;

2 yeTBepTh — 8 yueOHbIX HefleNb, 16 yueOHBIX UacoB;

3 yetBepThb — 10 yueOHBIX HeZiesTb, 20 yueOHBIX UacoB;

4 yeTBepTh — 8 yueOHBIX Heflesb, 16 yueOHBIX UacoB.

IIpo0/KUTE/TBHOCTD Y4e0HBIX MEPUO/IOB - 4 yueOHbIe UeTBEPTH.

CpoKd U TIPOJIOJDKUTENIBHOCTb OOyueHWsi W KaHUKY/ ONpefessieTcss eXeroJHo B
COOTBETCTBMM  KajleHJapHOro  ydyeOHoro  rpaduka  MyHUIMIanbHOTO  OFO/KETHOTO
06111e00pa30BaTe/ILHOTO YUPEXKIeHUs] OCHOBHOM 00111e00pa3oBaTeIbHOM IKOJIBI ceyia PUMbKUHO.

IV. Copepxanue TeM nNporpamMMsbl

BBejeHue B 00pa3oBaTe/IbHYI0 IPOrPaMMy, TEXHHKA 0€30MacHOCTH.

O3Hakom/IeHHe 00y4JaroIyXcsi C TIPOrpaMMOi, IpuéMamMu U (popMamu paboTHI.

BBognbiii nHCTpYyKTax 1o Th.

OcHoBel s3bika Python. TIpumeps! Ha si3bike Python ¢ pa360pom KOHCTPYKLMI: IMKJIBI,
yCJIOBUSI, BETBJIEHUS], MAaCCHBBI, TUITbI JaHHBIX.

[ToBTOpeHue si3bika Python. KoHCTpyKIMM: LIUK/IbI, YC/IOBUS], BETB/I€HUs], MaCCUBbI, THIIbI
JTAHHBIX.

[Tone3nsie mogyau Python.Copy, keyworld, sys, time, pickle.

I'paduika Ha Python. KoHTyp , 3anonHeHHble Gurypsl.PrucoBanue c mogysem tkinter.

HUcrtopus si3bika Python, cdepa npumMeHeHus si3bIKa, pa3/ivurie B BEPCHUIX, 0COOEHHOCTH

cuHTakKcrca. OObsiB/IeHWe U WCTIOIb30BaHKe repeMeHHbIX B Python.

Vcnonb3oBaHue CTPOK, MacCHMBOB, KopTexeld U cioBapeid B Python. Vcnonb3oBanue
yCJIOBUH, LIMKJIOB U BeTB/ieHuH B Python. Vcionb3oBaHue

moayneii Copy, keyworld, sys, time, pickle.

Wcnonb30BaHue rpaduyeckux Moayniel , pucoBanue B Python.

3amnyck uHTeprnpeTaTropa. Pasnvuus uHTepriperatopa v Komnuiasitopa. Hanvcanue



MPOCTEMIIMX  JeMOHCTPALMOHHbIX  MPOTrpamM. MuHu-TiporpaMmel  BHYTPHU
NIpOrpaMMBI.

BoipaxeHusi B Bbi3oBax (hyHKLMM. VIMeHa TepeMeHHbIX. YTIpaXKHeHUs T10

HallMCaHUK  TpOrpaMM C MCIO/Ib30BaHWEM IepeMeHHbIX, YC/IOBUM W LIMKJIOB.
IeHeparusi ciiyyaiHbIX urcest. ['pynnypoBKa LUK/IOB B 6;10ku. Onepauyy CpaBHeHUsI.

Keiic 1. «Yragau uucio»

[Ipu pelieHUM JaHHOTO Kelica obOyuaroiiuecsi OCBaMBalOT OCHOBBI MPOrPaMMHUPOBaHUsI Ha
s3bike Python mocpescTBoM co3zaHusi UTPhI, B KOTOPOU MOJ/Ib30BaTe b yrajibIBaeT YMC/I0, 3a[JaHHOe
KOMITbFOTEPOM.

[Iporpamma  3aTparMBaeT  MHOIO  K/IIOYEBBIX ~ MOMEHTOB  NPOrpaMMHMPOBAaHMS:
KOHBEPTUPOBAaHUE TUIIOB JAHHBIX, 3alMCh W 4TeHHe (haiiioB, UCTO/Ib30BaHUE a/lrOpUTMa JlefleHus
OTpe3Ka rornosiam, 00paboTKa MoTy4eHHbIX IaHHBIX U MTPeZCTaB/eHre X B BHZe TPa(rKOB.

Keiic 2. «Cnacu ocTpoB»

Keiic nmo3BosisieT obyuaroupmMcsi mopabotaTthk Ha si3bike Python co cioBapsimu v criMcKamuy;
W3yuuTh, KaK [leJlaTh MHOXKeCTBEHHOe TpUCBavBaHHUe, [00aBjieHHe 37eMeHTOB B CIUCOK U HUX
y[a/eHve, co3/jaTb YHUKa/IbHbBIN JU3aiiH Oy yIieid Urpsl.

Keiic 3. «kKanbKy/siTop»

[Ipu pellleHUMM [aHHOTO Kelca yyaluecsi CO3[alT T[epBOe T[IPOCTOe TIPUIO)KeHUe
Ka/IbKYJ/ISITOP: BBITIOHSIOT TIPOrPAaMMHYH0 UacTh Ha si3blKe MporpamMMupoBaHusi Python u co3pator
uHTepdelic A1 1o/Ib30BaTes npy oMoy oubmoreku Tkinter.

Keiic 4. [IporpamMupoBaHue aBTOHOMHBIX KBa/JpOKONITEPOB 1 ypoBeHb

PoeBoe B3amMozelicTBHe pOOOTOB SIBJIIETCS aKTyajqbHOW 3alauyeii B COBPEMEHHOU
poboroTexHuke. KBagpoKomTeppl MOXHO CuMTaThb Jeraromied pobororexHukoi. Illoy
KBa/IPOKOIITEPOB, BBITIOJIHEHUE 3a/jaHust 00eBbIMM OeCTMIOTHBIMU JleTaTe/IbHBIMHU arrapaTtaMu -
TaKye 3a7jau pellaroTCsl C IOMOILBIO IPUMEHEeHUs aJlTOPUTMOB POEBOT0 B3aMO/IeUCTBUSI.

IaHHBIA KelC TIOCBSAIEH CO3/IaHUI0 110y KOMNTepOB W3 3X Orjla BBHITIOMHSIOLUIUX TI0JeT B
AaBTOHOMHOM pexxuMe. OOyyarolecs 1ojyJaT repBble HaBbIKW MPOTPAMMHUPOBAHUS TeXHUUYECKOM
cucteMbl Ha s3bike Python. ITo3HakoMsATCS € alropuTMamu TMO3WLMOHUPOBAHUSI YCTPOMCTB Ha
y/ulle U B TIOMEIeHWH, a TakKKe Y3HAIOT O TMPUHLMIAX pabOThl OMTUYECKOTO pPacrio3HaBAHUS
00BEKTOB.

Keiic 5. Urpa «I[IPBIT'-CKOK»

Ketic no3Bosisier oOyuaromumMcst mopaboTath Ha si3bike Python , ucnonb3ys mogyns tkinter.
Kefic mocBsiteH co3KaHUIO UTPHI C TIPHITAIOLIMM MSUOM M PaKeTKOW. Mstu OyieT jieTath 10 3KpaHy,
a WUrpok — OTOMBaTh ero pakeTKow. EcCIM MsS4 KOCHeTCS HIDKHEM TpaHWIlbl 3KpaHa, Wrpa
3aBepLINTCS.

Keiic 6. [IporpaMMiipoBaHiie aBTOHOMHBIX KBaJJPOKONTEPOB 2 yPOBEHb.

[laHHBIN KeC TOCBSIIeH CO3[aHUI0 110y KOMTePOB M3 3X Orjia BBIMOJHSIOLIIUX T0JIeT B
aBTOHOMHOM pexume. B Kelice wu3yd4aloTCs peXUMBbI T1osieTa 0osiee BBICOKOTO YDOBHSI.
OOyuaroiyecsi TIOy4aT HOBble HaBBIKA MPOTPaMMUPOBAHUS TEXHHUUECKOW CHCTEMbI Ha SI3bIKe
Python. IToBTOPAT anropyuT™Mbl MO3ULIMOHMPOBAHUST YCTPOMCTB Ha YJIULlE U B MOMEILeHUH, a TakKe
BCTIOMHSAT O TPUHLMIIAX pabOTbl ONTUYECKOTO pPacro3HaBaHUsl 00beKTOB. IIpou3BeayT MoseThl B
HEOOBIYHBIX MeCTaX! M0 HeOOBIYHBIM TPAEKTOPHSIM.

Keiic 7. I[TunorupoBanue ot nepporo jumna (FPV)

[aHHbIN KelC MOCBSIeH BU3ya/JbHOMY IWIOTUPOBAaHUIO Y MUJIOTUPOBAHUIO OT TEPBOrO
yua. B kelice n3ydaeTcsi M HaCTpauBaeTCs BUZeoanmaparypa , yCTaHOBKa 3/71eMEeHTOB AUCTaHLUU U
rosieT 1o AuctaHiuu. Obyuaroruecss U3yyaT TeOPHIO MAIOTUPOBAHKS, TIOTyYaT T0JIeTHOe 3a/laHue
, HAy4aTcsl OpYeHTUPOBAaThCSl HA MECTHOCTU Y TIPOM3BOJUTH I10J1eT 10 MapIpyTy.

Keiic 8. TBopueckuii IPoeKT Ha CBOOOHYI0 TEMATHKY.

IlaHHBIN KelC TI03BOJIsieT OOYyYarolMMCSl PacKpbITh CBOM BO3MOXKHOCTU , TIPOSIBUTH
TBOPYECKYIO HAaTypy , IPUMeHsIs TI0JIyYeHHbIe B TIPOLiecce IBYXJIeTHero 00y4YeHus: 3HaHUS.



V. Kajgpossie yc/i10Bus peaiv3aliiv NPpOorpaMMbI

KomriekToBaHue 00pa3oBaTe/IbHOM OpraHU3aliK TelarOTMYeCKUMU, PYKOBOASIIUMU U
WHBIMM  pabOTHMKAaMH{, COOTBETCTBYIOIIMMH  KBaJU(PUKALIMOHHBIM  XapaKTePUCTHKaM  T10
COOTBETCTBYIOILIEN 1O/DKHOCTH.

TpeboBaHust K KaIpOBLIM pecypcam:

° YKOMITIEKTOBAaHHOCTb ~ 00Opa30BaTe/IbHOTO  YUPEXKZAEHUS  Te[arorHuecKuMH,
PYKOBO/ISAIIIMMH Y MHBIMU pabOTHUKaMU;

° ypOBeHb KBaM(PUKALIMK T1earorHUeCcKuX, PYKOBOJMIIUX W WMHBIX pPabOOTHUKOB
00pa3oBaTe/TbHOTO YUPeX/eHNUs;

° HETPepPLIBHOCTh MPOGECCUOHATBPHOTO Pa3BUTHS TeIarorMuecKuX W PYKOBOJSIINX
paboOTHUKOB 00pa30BaTe/IbHOIO YUPEXKAEHUs, peajr3yIol[ero OCHOBHYIO 00Opa3oBaTe/IbHYIO
MIpOTpaMMy.

KoMmreTeHIMY Tiejlaroruueckoro paboTHHKA, peaM3yIollero 0OCHOBHYI0 00pa30oBaTe/lbHYI0
MIPOTPaMMy’:

° obecrieunBaTh YC/IOBUsL JJIs YCIIEIIHOW [1eSTe/TbHOCTH, TIO3UTUBHOW MOTHBAL[UH, a
TaK)Xe CaMOMOTHUBUPOBaHMSI 00yUaroImuxcs;

° OCYIIECTBJIATh CAMOCTOSITE/IbHBIA TMOMCK W aHaaM3 WHQPOPMAlMd C TIOMOIIIbIO
COBpPEMEeHHbBIX NH()OPMAIIMOHHO-TIOMCKOBBIX TEXHOJIOTHH;

° OpraHW30BBIBaTb W COTPOBOXK/JATb y4ueOHO-UCC/IEIOBATENLCKYI0 U TPOEKTHYIO

JIesITe/TbHOCTh 00YYaroIMXCs, BLITIOJTHEHHE MU UHTUBU/Iya/IbHOTO TIPOEKTa;

° WHTePIPeTUPOBATh Pe3yJbTaThl IOCTHKeHHH 00yJaroLuXcs;

° HaBbIK MIPOrpaMMUPOBaHus Ha si3bike Python;

° rcrosib30Bath 6ubmoTeky Tkinter;

° HaBbIK CO3/laHKsI KOMITLIOTEPHBIX UTP U TIPUIO’KEeHUH;

° MpOeKTUPOBaHUe UHTep(elica MoJib30BaTeiel;

° TOUCK W WHTEerpanusi OMOMOTEK TMPOrpaMMHOTO KOJia C OTKPBITBIX MCTOUYHWKOB
tura GitHub B coGCTBeHHBIH TIPOEKT;

° HaBBIK PabOTHI B crierianu3upoBaHHoM [10 /17151 co3zaHust TIpe3eHTalui.



VI. MarepuajibHO-TeXHUYeCKHe YC/JI0BUSA peaiu3alii NporpaMmMsl

AnmapaTHoe U TEXHHYeCKoe ofecredyeHue:

- Pabouee MecTo oOyuarolerocs:

HOYTOYK:  TIPOM3BOJUTENbHOCTH  Tmpoueccopa (mo  Tecty PassMark -  CPU
BenchMarkhttp://www.cpubenchmark.net/): He menee 2000 eauHuil; 06HeM OTIEPaTUBHOM TTaMSITH:
He MeHee 4 I'0; o6bem Hakorutesnss SSD/eMMC: He meHee 128 T'0 (M1 COOTBETCTBYIOIUH T10
XapaKTepUCTHKaM TepCOHabHbIN KOMIBIOTEP C MOHUTOPOM, K/1aBUATYPO U KOJIOHKaMH).

- pabouee MeCTO TpernoZiaBaTesis:

HOyTOYK: Tiporjeccop Intel Core i5-4590/AMD FX 8350 ananoruuHasi uim Ooree HOBast
Moziesnb, rpaduueckuii iporjeccop NVIDIA GeForce GTX 970, AMD Radeon R9 290 ananornunas
i 6osiee HOBasi MOZie/ib, 00BEM OIEpaTHBHOM MaMsTH: He MeHee 4 I'6, BuzeoBbixon HDMI 1.4,
DisplayPort 1.2 wmm 0Oosiee HoBasg Mofenb (WIM COOTBETCTBYIOIIUN IO XapaKTePUCTHUKaM
repcoHa/IbHbIN KOMITbIOTED C MOHUTOPOM, K/IaBUATyPOU U KOJIOHKaMU);

- KOMITBIOTEPBI [JO/DKHBI OBITh TIOZIK/TFOUEHbI K efuHoM cetu Wi-Fi ¢ moctymom B
VHTEpHeT;

— Tpe3eHTallMOHHOe 000py/oBaHMe (TIPOEKTOP C 3KpaHOM) C BO3MOXXHOCTBIO
TIOJK/TFOUeHUs K KOMITbIoTepy — 1 KOMIUIEKT;

— ¢uuuapT € KOMIUIEKTOM JIMCTOB/MapKepHasi J0CKa, COOTBETCTBYIOIMM Habop
MTUCbMEHHBIX MPUHA/IeXXHOCTeld — 1 1mT.;

- kBagpokonrep DJI Ryze tello — He MeHee 3 miT.;

- T0JIe METOK;

- Wi-Fi poytep.

IIporpaMmmMHoe odecrieyeHue:

- komnugrop Python 3.5;

- BeO-Opay3ep;

- nakeT oducHoro I10;

- TeKCTOBbIV PeJJaKTop.
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