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BBenenue

OOmieobpa3oBarenbHas Mporpamma JOMOJHUTEILHOTO 00pa3oBaHMs JeTel
UMEEeT HAyYHO-TEXHHYECKYI0 HampaBlieHHOCTb. [Ipenmosaraer IOMOJHUTENbHOE
oOpa3oBaHue JeTed B 00JaCTM KOHCTPYUPOBAHUS, MOJCIUPOBAHUS U
OeCIUIOTHON aBHAIMK, TPOrpaMMa Tak)Ke HampaBlieHa Ha GOPMUPOBAaHUE Y ACTEH

3HAaHUU U HAaBBIKOB, HGO6XOI[I/IMBIX JJIA pa6OTBI ¢ OeCIUIOTHBIMU adBUAallMOHHBIMH




cuctemamu (BAC). Ilporpamma mo3BoJsieT co3iaBaTh OJaronpusiTHbIE YCIOBUS
JUTSL Pa3BUTHSI TEXHUUECKUX CIIOCOOHOCTEN MIKOILHUKOB. HacTosimmas mporpamMmma
COOTBETCTBYET OONICKYJIbTYPHOMY YPOBHIO OCBOGHHS ¥  MPEANojaraer
yIOBJIETBOPEHUE IMO3HABATEILHOIO HMHTEpeca OOy4Yarollerocsi, pacllupeHue €ero
WH()OPMHUPOBAHHOCTH B 00JIaCTH OECITUIIOTHBIX JIETATEIBHBIX alllapaToB U CUCTEM,
a Takke obOoralieHre HaBbIKAMU OOILEHUS U MPUOOPETEHUE YMEHUNW COBMECTHOM

ACATCIBHOCTH B OCBOCHHUHU IIPOI'PaAMMBEI.



Paznen Nel. KoMiuieke OCHOBHBIX XapaKTEePUCTUK 00pa3oBaHus, 00beM,
coJep:kaHue, INIAHUPYeMble Pe3yJIbTaThl.

1.1. IlosicHUTEeABLHAS 3aIIMCKA.

AKTYyaJlbHOCTB: B HACTOsIIEe BpeMs Ipouecc HHPpOpMaTH3AINH
NpOSIBIISIETCST BO BCeX cdepax dYenoBeuecKo nearenbHocTH. Mcmonp3oBaHue
COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJOTUN SBISETCS HEOOXOAUMbBIM yCIOBUEM
YCIEIIHOIO PAa3BUTHs KAaK OTAENIBHBIX OTPACIEN, TAK U IOCYIapCTBa B LIEJIOM.
Co3nanue, BHEApEHWE, OKCIUIyaTalus, a TakKXKe  COBEPILICHCTBOBAHHE
MH()OPMAIIMOHHBIX TEXHOJIOTMI HEMBICIUMO 0€3 y4acTHsl KBAIM(DUIIMPOBAHHBIX U
YBJIECUYEHHBIX CHELUAINCTOB, B CBS3M C O3THUM BHeApeHHE Kypca «OCHOBBI
nporpaMMHpOBaHusi Ha s3bike Python Ha mnpumepe mnporpamMMupoBaHus
OeCUIOTHOTO JIETATEILHOTO anmnapara» B y4eOHBIN MPOLIECC AKTYAIbHO.

[Iporpamma yueGHOro kypca «OCHOBBI NpPOTPAaMMHUpPOBAHUS Ha A3BIKE
Python Ha mpumepe nporpaMMHpoBaHus OECHUIOTHOTO JIETATENBHOTO anmapara
HaIlpaBJICHA HA MOATOTOBKY TBOPYECKOM, TEXHMYECKHM TI'PAMOTHOW, TapMOHUYHO
pPa3BUTON JIMYHOCTH, OOJAJaromel JIOTUYECKHUM  MBIIIUIGHUEM, CIOCOOHOM
aHAJIM3UPOBaTh W peIlaTh 33Ja4yd B KOMaHJE B 00J1acTU MHMOPMALUOHHBIX U
a’POTEXHOJIOTUH, pelaTh CUTYalMOHHBIE KEHCOBBIE 3aJaHUS, OCHOBAaHHBIC Ha
I'PYIIIOBBIX IIPOEKTAX.

3aHATUS TIO JTaHHOMY KYypCY pPAacCUMTaHbl Ha OOLIEHAYyYHYIO MOATOTOBKY
oOyyarolmuxcs,  pa3BUTHE WX  MBIIUICHUS, JIOTMKH,  MaTeMaTUYeCKUX
CIIOCOOHOCTEH, UCCIIEN0BATEIILCKUX HaBBIKOB.

VYyebnsiii kypc «OCHOBBI IPOrpaMMHUpPOBaHUS Ha si3bike Python Ha mpumepe
IpOrpaMMUpPOBaHUs OECHMUIOTHOTO JIETATENbHOIO ammapara» HalpaBleH Ha
U3ydeHHEe OCHOB NPOTrpaMMHUpPOBaHUs Ha s3bike Python um mporpammupoBanue
ABTOHOMHBIX KBaJIPOKOIITEPOB.

B pamkax kypca «OCHOBBI NporpaMMHUpOBaHHMsS Ha s3bike Python Ha
npuMepe  MNpOorpaMMHUPOBaHUsl  OECHWJIOTHOTO  JIETAaTENIbHOTO  armaparay

OOy4JaromIrecs: CMOTYT MO3HAKOMUTHCSA ¢ (PU3UIECKUMHU, TEXHUUYECKUMU U



MaTeMaTUYECKUMHU MOHATUSIMU. [IproOpeTéHnbie 3HaHus OyAyT MPUMEHUMBI
B TBOPYECKHUX MPOEKTAX.

YueOusiif kypc «OCHOBBI IporpaMMupoOBaHus Ha sa3bike Python Ha mpumepe
POrpaMMUPOBAHMS OECIUIIOTHOTO JIETATEILHOIO anmnapara» MpeAcTaBiIsieT coOoi
CaMOCTOATENBHBI MOAYJIb W COJIEPKHUT HEOoOXOJMMbIE TEMBI M3 Kypca
HH(pOPMATHKU U (PUBHKHU.

Leas nporpammel: ocBoenue Hard- u Soft-komnereniuii o0yvaronmmucs B
00JIaCTH NPOrpaMMHPOBAHUS U a3POTEXHOJIOTHI Yepe3 UCIOJIb30BAaHUE KeliC-
TEXHOJIOTUH.

3axayu:

Oob6yuawwue:

— W3Y4YUTh 0a30BbIC TOHATHS: AJITOPUTM, OJOK-CXE€Ma, IMEepEeMEHHas, UK,
YCIIOBHUSI, BBIYUCTHMAs QyHKITHS;

— chopmMupoBaTh HABBIKM  BBITIOJHEHUS  TEXHOJOTHYECKOM  IEMOYKHU
pa3paboTKK porpaMM CpeJCTBaMH si3bIKa porpammupoBanus Python;

— HW3Y4YUTh OCHOBHBIC KOHCTPYKIIMM s3bIKa IporpammupoBaHus Python,
MO3BOJISIONIME paldoTaTh C MPOCTHIMH U COCTABHBIMU THIIAMH JAHHBIX
(cTpokaMmu, CIIMCKaMH, KOPTEXKaMH, CIIOBAPSIMU, MHOKECTBAMHU );

— HAyYUTh MPUMEHSATH HABBIKA MPOTPAMMHUPOBAHUS HA KOHKPETHOW y4eOHOM
cuTyanuu (IporpaMMUpoOBaHue OECIMJIOTHBIX JIETaTEIbHBIX allapaToB Ha
y4eOHYI0 3a/1a4y);

— Ppa3BUTHh HAaBBIK NHJIOTHPOBAHHUS OCCIMJIOTHBIX JIETATEIBHBIX aIllapaToB
(bIUIA) Ha mpakTHKe;

— TMPUBHUTH HABBIKU MPOEKTHON JACATCIHHOCTH.

Paszeusarowue:

— CIIOCOOCTBOBATh PACIIUPEHHIO CIIOBAPHOTO 3aI1aca;
— CIIOCOOCTBOBATh Pa3BUTHIO MaMSITH, BHUMAHMS, TEXHUYECKOTO MBIIUICHH,
1300peTaTeIbHOCTH,

— CHOCOOCTBOBATH PA3BUTHIO AJITOPUTMHUYCCKOT'O MBIIIJICHHA,



— ¢cnoco0CTBOBATh (OPMHUPOBAHUIO HHTEPECA K TEXHUUECKUM 3HAHUSIM;

— CIIOCOOCTBOBAaTh (POPMHUPOBAHUIO YMEHHSI MPAKTUYECKOTO NPUMEHEHHS
ITOJTyYEHHBIX 3HAHUM;

— cdopMHUpOBaTh YMEHHE (POPMYIUPOBATH, apIYMEHTHPOBATh U OTCTAUBATh
CBOE MHEHUC;

— copMupoBaTH  yMEHHE  BBICTYNIaTh  MyOJWYHO C  JOKJIAJaMH,
NPE3CeHTAIUSIMH U T. T1.

Bocnumamenvhuie:.

— BOCHHTHIBATh AKKYpPaTHOCTh M JAUCIUIUIMHUPOBAHHOCTH TMPHU BBITIOJIHEHUH
paboThI;

— CMmocoOCTBOBaTh (DOPMUPOBAHUIO MOJOKUTEIHHOM MOTHBAIUU K TPYIOBOM
NeSATEeIbHOCTH;

— cnocoOCTBOBaTh (POPMUPOBAHUIO OMBITA COBMECTHOTO M WHIUBUIYaJIbHOIO
TBOPYECTBA MMPH BHITIOJHEHUN KOMAH/IHBIX 3a/IaHHH;

— BOCIHTHIBATH TPYJ0JIIOOUE, YBAXKCHHUE K TPYY;

— (¢opMHUpOBaTh YYBCTBO KOJUICKTUBHU3MA M B3aUMOTIOMOIITH;

— BOCHHTHIBATh YYBCTBO MATPUOTH3MA, TPAKIAHCTBEHHOCTH, TOPJOCTH 32

JOCTHIKCHU A OTECUYECTBECHHOM HAayKHU U TCXHUKHU.

— 1.3 Conepskanue nporpamMmmabl.

— YYEBHBIU IIJIAH
Ne Ha3zBanue pa3aesia, TeMbl KosnuecTBo 4acoB ®opmbl
n/ Bcero | Teopusi |IIpakTuka | arrecranuu/
1] KOHTPOJI
1. |BBenenmue B o0pa3oBaTe/IbHY10 1 1 - TecTtupoBanue
NPOrpaMmy, TEXHUKA 0€30aCHOCTH
2. |OcHoBblI s3bika Python. IIpumeps! Ha 4 2 2 TecTupoBanue

si3bike Python ¢ pazoopom
KOHCTPYKIMI: HMKJIbI, YCJIOBHS,
BCTBJICHHUS, MACCUBbI, THIIbI JAHHBIX

3. |Keiic 1. «Yraaaii yucio» 8 3 5 JleMoHCcTpamust
peleHui
Keica




[EEN

BBenenne B MICKYCCTBEHHBI HHTEJICKT.
[Tpumeps! Ha s3b1Ke Python ¢
HMCKYCCTBEHHBIM HHTEJIJICKTOM I10
yraJbIBAaHUIO YHUCEI, METOJI TUXOTOMUHU.
VYnpaBneHne HCKYyCCTBEHHBIM
HHTEIIJICKTOM

NEE

[ToaroToBKa K myOJUYHOMY BBICTYILICHHIO
JUTS 3aIIUTHI Pe3yJIbTaToB. JleMoHCTparus
oT4éTa B IPYIIIE U 3aIlHUTa PE3yJIbTATOB
paboThI

Keiic 2. «Cnacu ocTtpoB»

10

JdemoncTpanus
pelieHui
Kelca

[EEN

Pab6ora Ha s361ke Python co croBapsimu u
CIUCKaMU, MHOKECTBCHHOE
MpHUCBauBaHKe, T00ABICHHUE YJICMEHTOB B
CIIUCOK U UX yJaJIeHUE

N A

[lmanupoBanue nqu3aiiHa U MEXaHUKHU
urpsl. Co3/1aHne rIIaBHOTO MEHIO UTPHI,
OJCYETa OYKOB

Busyanu3zanus nporpammsl B Buje 0J10K-
CXEMBI

TecTupoBaHue HAIMCAHHOW ITPOTPaMMBI U
nopabotka. [loaroroBka kK my0IMuHOMY
BBICTYIUICHHIO ISl 3AIIUTHI PE3yIbTaTOB.
JleMoHCTpanus pe3yabTaToB paboThI

Keiic 3. «kKaabkyasTop»

10

JdemoHcTpanus
pelieHui
Keiica

[TocranoBka mpo0GieMbl, FreHepanus myTei
peuieHus

Co3sianue MpOCTENIIEro KaJbKyJIATOPa C
nomonp oudmuorexku TKinter

TectupoBanue HaTUCaHHON TPOTPAMMBI U
nopaboTka

s olwald ok o

IToaroToBka K MyOJIMUYHOMY BBICTYIICHUIO
JUISL 32U THI pe3ybTaToB.JleMoHCTpaus
pe3yabTaToB pabOThI

S

Keiic 4. [IporpammupoBanue
ABTOHOMHBIX KBA/IpOKONTEPOB

35

11

24

Jdemoncrpanus
pelieHui
Keica

TexHuka 6€30MacHOCTH MPH MOJETAX.
IIpoBeneHue MONETOB B pyUHOM PEXHUME

[IporpammupoBanue B31€Ta U MOCATKI
OECMUIOTHOTO JIETATEILHOTO armapaTa

wWOoON OO

BrinosiHeHnEe KOMaH1 «pa3BoOPOTY,
«M3MEHEHUE BBICOTHD?, «KM3MEHEHUE
TO3UIIAW)

BelnonHenue rpynmnoBoro noiéra
BPYYHYIO

Brmonaenue MO3UITUOHHUPOBAHUA I10
MCTKaM

[IporpaMMupoBaHue rpynmnoBoro nojaéra

oo ool o

[IporpammupoBaHue poeBoro




B3aUMOJICUCTBU

HTroro:

72 24 48

CojiepkaHue y4eOHO-TeMAaTHYECKOr0 MJIaHa

Ne Tembl 3anATHI Conepxanue 3aHATHI

1. | BBogHoe 3aHsITHE. Teopusi: BBefeHre B 00pa3oBaTeIbHYIO
BBenenue B npenmer, nporpammy. O3HaKOMJIEHUE 00yUYarOIIMUXCA
TexHuka 6ezonacHocTd (1 | ¢ mporpammoii, npuéMamu u popmamu
q) pabotel. BBoaHbIN nHCTpYKTaX 110 Th.

2. | OcHoBel s3p1ka  Python. | Teopus: uctopus s3bika Python, cdepa
[Tpumeps! Ha s3bike Python | mpuMeHeHus s3bIKa, pa3Indne B BEPCHUSX,
C pa300opoM KOHCTPYKIIHA: | 0COOEHHOCTH cHHTaKcuca. OObsIBICHUE U
LIAKJIBI, YCIIOBHSI, | HCITOJIb30BaHKE IIepeMeHHBIX B Python.
BETBJICHUS, MACCUBBI, TUIIbI | Ficnionb30BaHUE CTPOK, MACCHUBOB,

JAHHBIX (4 1) KOpTexel u ciaoBapeid B Python.

Hcnonbs30BaHue ycii0BUM, HIUKIIOB U
BeTBIICHUH B Python.
[TpakTHka: 3aMycK HHTEPIpPETATOPA.
Paznuuus uaTEpIpeTaTOpa M KOMIMIISITOPA.
Hanucanue npocrenmmx
JIEMOHCTPALIMOHHBIX TTporpaMm. MuHu-
MPOTpaMMbl BHYTPU MPOTPAMMBI.
Bripaxxenus B BbI3oBax GyHkuuid. IMena
MEPEMEHHBIX. YTIPAXXHEHHUSI 10 HAMTMCAHUIO
MIPOTPaMM C UCIIOIb30BaHUEM MTIEPEMEHHBIX,
YCJIOBHUM M LUKJIOB. ['eHepanus cirydalHbIX
yuceln. [ pynmnupoBKa IUKIOB B OJIOKH.
Onepanny CpaBHEHUS.

3 Keiic «Yranaii uncino»

3.1 | Brengenue B | Teopusi: anropuT™Mbl IOMCKA YKCIIA B
VCKYCCTBEHHBIM MHTEIUICKT. | MaccuBe. BapuaHTbl copTupoBoK. [lonck
[Tpumepsl Ha s3bike Python | nuxoromueit. Paborta ¢ mepemMeHHBIMH,

C UCKYCCTBEHHBIM | pa0oTa C PyHKIUSIMHU.

WHTEJIJIEKTOM no | [TpakTuka: ynmpaxHeHusl Mo MOUCKY YHCEIT B
YraJbIBAHUIO YKCEJ, METOJI | MACCUBE. Y TPAXKHEHUS HA COPTUPOBKY
JTAXOTOMHUM.  YTIPABJICHUE | YUCEI. AJITOPUTMBI IIOUCKA YKCIIA.
HCKYCCTBEHHBIM HccnenoBanue CKOpOCTH PabOTHI
UHTEJJIEKTOM (6 1) aJITOPUTMOB.

3.2 | IloaroroBka k mybauaHomy | Teopusi: co3nanue yaoOHOM U MOHSATHOM
BBICTYIUIEHUIO JJIS 3aLIUTHI | IPE3CHTALINH.
pe3yJIbTaTOB. [IpakTuka: MOJArOTOBKA MPE3eHTAIIUU TS
JlemoHcTpanus oTuéra B 3aluThl. [1oaAroToBKa peun 1is 3aluThI.
IPYIINE U 3aIuTa
pe3ysbTaToB paboThI (2 u)

4 Keiic «Cniacu octpoB»
4.1 | Pabora Ha s13b1Ke Python co \ Teopus: 3HAKOMCTBO C KEMCOM,

9




CIIOBApSIMU U CIICKaMH,
MHO>KE€CTBEHHOE
npucBanBaHKe, J00aBICHHE
3JIEMEHTOB B CIIHCOK U MX
yaanenue (4 u)

MPEICTABICHNUE MTOCTABICHHOUN MPOOIEMBI.
JlocTyn K 37€MEeHTaM 10 UHIEKCaM.
Ilonyuenue cioBa U3 cioBaps.
OToOpaxeHne UTPOBOTO MOJIST UTPOKA.
Ilony4yeHne npennoaoKeHun UrpoKa.
[IpoBepka 1OMyCTUMOCTH IPEATIOIOKEHUN
UTpPOKa.

IIpakTHka: MO3roBOM IITYpM. AHAIU3
po0JIeMBbl, TeHepalus U 00CyKICHHE
MeToH0B €€ pemeHuss. Co3IaHue NpoTOTUIIA
nporpammsel. OTpabOTKa METOIUK.

4.2 | [InanupoBaHue qu3aiiHa Teopust: moHsATHE «MEXaHUKA UTPBI»,

UMEXaHUKH UTPHI. OrpaHUYEHMs], IPABUJIA.

Coznanune rimaBHoro MeHro | [Ipaktuka: ynpaxuenus. [Iposepka

UTPBI, TOICYETA OUKOB (2 HaIU4usi OyKBBI B CEKPETHOM CJIOBE.

q) [IpoBepka — He MOOEAMIT JIU UTPOK.
O0paboTKa OMHUOOYHBIX MPEIIOJIOKEHHIM.
[IpoBepka — He MPOUTpa JIM UTPOK.
3aBepllIeHNE UM TIEpe3arpy3Ka Urphl.
Co31aHre rIIaBHOTO MEHIO UI'PHI,
peanu3anus 1mojac4€Tra OYKOB.

4.3 | Busyanu3zauus nporpammsel | Teopusi: IpOEKTUPOBAHUE IPOEKTA C
B BHJI¢ OJIOK-CXeMHlI (2 1) MTOMOIIIBIO OJIOK-CXEM.

[Ipaktuka: co3ganue 01ok-cxem. BeTrBnenue
B OJIOK-cxeMax. 3aKaH4YMBAaEM HJIU
HauMHaeM Urpy ¢ Hayana. Cienyromas
nonbITKa. OOpaTHast CBSI3b C UTPOKOM.

4.4 | TectupoBanue HanucaHHOU | [TpakTuKa:TeCTUpOBAaHHE CO3/ITAHHOMN UTPBI-
porpamMMsbl U JOpabOTKa pOrpamMMbl, JOpaOOTKa U paclIupEeHHe
(1) BO3MOXKHOCTEH.

4.5 | IloaroroBka k myonuunomMy | IIpakTuka: moaroToBKa NPe3eHTALMH U PeUn
BBICTYIUICHUIO JUIS 3aIIMTHI | JUIs 3aiiuThl. [Ipe3eHTanus coznaHHon
pe3ynbTaTOB. IPOrpPaMMBl.

JemoHcTpanus
pe3yabTaToB padboThI (1 1)
3) Keiic «Kanbkynsarop»

5.1 | Opopmnenue mnpoekTHOH | Teopusi: 3HAKOMCTBO € KeiicoM,
uzeHu. ®opMUpOBaHUE | IPE/ICTABIICHUE TOCTaBICHHOU MPOOIEMBI.
nporpamMmsl padoT (1 ) [IpakThka: MO3roBo# WTYpM. AHAIIN3

po0JieMbl, TeHEpaIus U 00CYKICHUE
METOJOB €€ PELICHUS.

5.2 |Ilporpamma nmsi  pabGotsl | [IpakTuka: HarmMcaHue MPOTrpaMMBbI JIJIs
KaJbKyJsiTopa (2 u) OyIyIero KaJIbKyJIaTopa.

5.3 | Coznanue BHemHero Buna | [IpakTuka: co3maHue BHEITHETO BUIA
KaJbKyJsiTopa (2 u) KaJIbKYJISTOPA.

5.4 | TectupoBanue HanucaHHoOW | [IpakThka:TecTHpOBaHUE CO3TAHHON

porpaMMsl U 10paboTKa

IpOrpaMMbl, J0pabOTKa U pacHIMpPEHUE

10




(2 9)

BO3MOKHOCTEM.

5.5 | [loaroroBka k myonuuHomy | IIpakTuka: moAroToBKa MPE3eHTALMH U PeUr
BBICTYIUICHUIO JJI51 3AIUTHI | JIJISl 31U THI.
pe3ynbTaroB (2 4)

5.6 | lemoHcTpanus IIpakTuka: npe3eHTanus CoO31aHHON
pe3ynbraToB padotel (1 4) | mporpamMmel.

6 Keic «IIporpammupoBanrie aBTOHOMHBIX KBaIPOKOIITEPOBY

6.1 | Texnuka  Ge3omacHocTH | Teopusi: 3HAKOMCTBO € KEMCOM,
npu nonérax. [IpoBeaeHue | mpeAcTaBiIeHUE MOCTABIEHHON MPOOIIEMBI,
NOJIETOB B PyYHOM PEXHUME | MpaBUiia TEXHUKHU Oe30macHoCTU. M3ydenue
(2 4) KOHCTPYKIIUU KBaJIPOKONITEPOB.

[IpakTrka: moJgETHI HA KBAJPOKOINTEPaX B
PYYHOM PEXUME.

6.2 | [IporpammupoBanue B3€Ta | Teopusi: OCHOBBI MPOTPAMMHUPOBAHUS
U TOCagku OECHIIOTHOTO | KBaIPOKONTEPOB Ha s3bike Python.
neratenpHoro ammapara (4 | [IpakTuka: TeCTHpOBaHUE HAIMCAHHOTO
q) KOJIa B pEKUMaX B3JIETA U MTOCAJIKH.

6.3 | BeimoaHeHne kKoMaHA Teopusi: TeOpeTUUECKHE OCHOBBI
«pa3BoOPOTY, «KM3MEHEHHE BBITIOJTHEHHSI Pa3BOPOTA, U3MEHEHHUS
BBICOTBD?, KU3MEHEHNE BBICOTHI U MTO3UIIUH HA KBaIPOKOINTEpaXx.
no3utm» (6 9) [TpakTHka: TeCTUpOBaHHE IPOIPAMMHOTO

KOJa B p&XKHMMaxX pa3BoOpOTa, U3MEHEHUS
BBICOTBI U TIO3UIIUH.

6.4 | Bemmonnenue rpynnoBoro | IlpakTuka: BeIIIOJIHEHUE TPYIIIIOBOTO MOJIETA
nojéra Bpy4Hyto (2 9) Ha KBaJpOKONTEPE B PYUHOM PEKHUME.

6.5 | BemoaHeHHe Teopusi: OCHOBBI MO3UITMOHUPOBaHMs INAOOr
HO3UIIMOHUPOBAHUS 0 | 1 outdoorkBaPOKOINTEPOB.

MeTKaM (8 u) [IpakTHka: TECTUPOBAHUE PEKUMA
no3urimonupoBanus mo Aruco - mapkepam.

6.6 | [IporpammupoBanue Teopusi: OCHOBBI TPYNIIOBOTO MOJIETA
rpynmnoBoro nojéra (7 q) KBaJipokonTepoB. M3ydueHue TUNoOB

IpyNIoBOr0 MOBEACHHS pOOOTOB.
[IpakTHKa: mporpaMMUpPOBaHUE POSI
KBaJIPOKOIITEPOB JIsl TPYNIIOBOTO MOJIETA.

6.7 | IlporpammupoBanue Teopusi: OCHOBBI IPOTPAMMUPOBAHHUS POSI
pOEBOr0  B3aMMOJCHUCTBUSA | KBAJPOKOITEPOB.

(6 4) IIpakTuka: BeinosHeHUE rpynnoBoro

IMOJICTa B aBTOMAaTU4YCCKOM PCIKHUME.

Keiic 1. «Yragau uuciio»

[Ipu peuieHun JaHHOTO

Keiica oOydJaromuecss OCBaMBalOT OCHOBBI

nmporpaMMupoBaHus Ha si3bike Python mocpencTBoM cosmanus Urphl, B KOTOPOU

IMOJIB30BATCJIb YIraJAblBa€T YHCJIO, 3aJaHHOC KOMIIBIOTCPOM.

[Iporpamma 3aTparuBaet MH

OI'0 KIIIOYCBBIX MOMCHTOB ITPOI'PaMMHUPOBAHHA:

KOHBCPTHUPOBAHUEC THUIIOB JAHHBIX, 3alIMCh U UTCHHC (I)aﬁHOB, HCITIOJIB30BAHHUEC
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aIropuT™Ma JEJNeHUsl OTpe3Ka mormojiaMm, o0pabdoTKa TMOJTYYEHHBIX AAHHBIX U
MIPEICTABIICHUE UX B BUJE TPA()HUKOB.

Keiic 2. «Cnacu ocTpoB»

Ketic mo3BosisieT oOyuaromumcst mopaboTtaTs Ha sa3bike Python co croBapsimu
U CIIMCKaMU; U3y4YUTh, KaK JIelaTh MHOXXECTBEHHOE IPHCBaWBaHUE, NOOABICHUE
AJIEMEHTOB B CIMCOK M WX yJaJeHUE, CO3AaTh YHUKAJIbHBIN Mu3aiiH Oymyiei

UTPBL.

Keiic 3. «KaabkyJasitop»

[Ipy pemeHMM MAaHHOTO Kelica Yydaliuecss CO3JalT IIEPBOE  IPOCTOE
NPWIOKEHUE KaJIbKYJSITOP: BBINOJHSAIOT MPOrPaMMHYI0 4YacThb Ha  SI3bIKE
nporpammupoBanus Python w cosmaror uwHTEpdeic s IMOJIb30BaTeNs IPH

nomoriu oubnmorexu TKinter.
Keiic 4. [IporpaMmMupoBaHie aBTOHOMHBIX KBA/IPOKOITEPOB

PoeBoe B3amMopeiicTBuE poOOOTOB SBISIETCS aKTyaJbHOM 3amadell B
COBPEMEHHOW poOoToTexHUKE. KBaJpoKoNTepbl MOMXKHO CUYUTATh JIETAOIIEH
poborotexnukor. Illoy KBaapokonTepoB, BBINOJHEHUE 3a7aHUs OOEBBIMU
OECNWIOTHBIMM JIETaTEIbHBIMU ~amlmnaparaMd - TaKhe 3aJadd pelarTcs ¢

IMIOMOIIBIO IIPUMCHCHUS aJITOPUTMOB POCBOI'O BSaHMOHeﬁCTBHﬂ.

JlaHHBI KeWC TOCBSIIEH CO3JaHUI0 110y KONTepoB H3 3x Oria
BBITIOTHSIIONINX TOJIET B aBTOHOMHOM pexume. OOyyaroluecs: Mmojydar MepBbie
HaBBIKM TMPOrPaMMHUpPOBAHHMs TEXHHUYECKOW cHcTeMbl Ha s3bike  Python.
[To3HakOMATCS C aNrOpUTMaMHM MO3UIMOHUPOBAHUSA YCTPOMCTB Ha YJIHMIE U B
MOMEIICHNUH, a TAKXKE Y3HAIOT O MPUHIIUINAX PAOOTHl ONTUYECKOTO PACTIO3HABAHUS

00BEKTOB.
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1.4. IInanupyemMble pe3yJabTaThl.

JINYHOCTHBIE pe3yJabTaThbl:

— KPUTHUYECKOE OTHOIIeHHWE K uHQOpMamuu W U30UpaTeIbHOCTh €€
BOCHPUSITHS;

— OCMBICIICHUE MOTHBOB CBOMX JICVICTBUM MPU BHITIOJHECHUU 3a1aHUN;

— pa3BUTHE JIO003HATEIBLHOCTH, COOOPA3UTEIBHOCTH TP  BBINOJIHEHUU
pa3HOOOpa3HBIX 3aaHUI TPOOJIEMHOT0 U IBPUCTUYECKOTO XapaKTepa,

— Pa3BUTHE BHUMATEIBbHOCTH, HACTOMYMBOCTH, LIEICYCTPEMIEHHOCTH, YMEHHUS
MPE0JI0JIEBATH TPYAHOCTH;

— pa3BUTHE CaMOCTOSITCIILHOCTHU CYXJICHUM, HE3aBHUCHUMOCTH u
HECTaHJAPTHOCTHU MBIIIEHUS;

— OCBOCHHE COITMAJBHBIX HOPM, TMPaBWJI TIOBEACHUS, poieil u (opMm
COI[MAILHOM KU3HM B TPYIIIAaX U COOOIIECTBAX;

— ¢dopMUpOBAaHHE KOMMYHUKATUBHOM KOMIETEHTHOCTH B OOIICHUH U
COTPYIHHUYECTBE C IPYTUMHU 00YUaIOIIMMHUCH.

MeTanpeaMeTHbIe pe3yJbTaThl:

Pecynamusuvie yHusepcaivuvie VV€6Hbl€ oeticmeus.

— YMEHHUE MPUHUMATh U COXPaHATh YUCOHYIO 3a/1a4y;

— YMEHHE IUIAaHUPOBATh IOCJIEHOBATEIBHOCTh IIIArOB  ajiropuT™Ma IS
JIOCTUKECHUS LIETIH;

— YMEHHE CTaBHUTh I1IeJb (CO3aHHE TBOPYECKOW paboOThl), TIAHUPOBATH
JIOCTUKCHHUE ITOM LICIIH;

— YMEHHE OCYIIECTBIISITh UTOTOBBIM U MOILIATOBBIM KOHTPOJIb MO PE3YJIbTATY;

— CHOCOOHOCTh  QJICKBaTHO  BOCHPUHUMATH  OLIEHKY  HAcTaBHUKAa U
JIPYTUX00YUYaIOIINXCS;

— yMEHHeE pa3ianyaTh ciocol U pe3ynbTar AeHCTBUS;
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— yYMEHHE BHOCHTH KOPPEKTHBBI B JEHCTBHS B Cllydyae pacXOKICHUS
pe3ysbTaTa pelIeHus 3a/1a4yl Ha OCHOBE €€ OLIEHKH M yuéTa Xapakrepa
CICJIaHHBIX OIIHNOOK;

— YMEHHE B COTPYTHHUYECTBE CTAaBUTHh HOBBIC YUeOHBIC 3a1a4H;

— CHOCOOHOCTh TPOSIBISATH TO3HABATENBHYI0 HMHHIMATABY B Yy4eOHOM
COTPYJIHUYECTBE;

— YMEHHE OCBauBaTh CHOCOOBI pemIeHHs MPoOJieM TBOPUECKOTO XapakTepa B
KU3HCHHBIX CUTYallUsX;

— YMEHHE OLIEHUBATH MOITYYAIOMINICA TBOPUECKUI MPOIYKT U COOTHOCUTH €T0
C W3HAYaJbHBIM 3aMBICIIOM, BBITIOJHATH IO HEOOXOAMMOCTH KOPPEKIHH
a100 MPOIyKTa, TUOO0 3aMbICIa.

Ilo3nasamenvhole YVHUBEPCATIbHbIE VV€6Hbl€ delicmeusi.

— yMEHHME OCYIIECTBIATh MOUCK MHPOpPMAlMM B  HMHAMBUIYaJbHBIX
MH()OPMAIIMOHHBIX apXHUBaxX oOydaromerocs, WHQOPMAIMOHHON cpefe
00pa30BaTeNbHOrO YUpEXKICHUS, (denepanbHbIX XpaHWIMILIAX
MH(OPMAIMOHHBIX 00Pa30BaTEIbHBIX PECYPCOB;

— YMEHHUE HCIIOJIb30BaTh CPEICTBA MH(POPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX
TEXHOJOTMM JUIsl pelleHUuss KOMMYHUKATHBHBIX, IO3HABaTEJIbHBIX U
TBOPUYECKHUX 3a/a4;

— YMEHHUE OPUEHTUPOBATHCA B pa3HOOOpa3uu crocoO0B pelieHus 3a1ay;

— YMEHHE OCYILIECTBIISTh aHaJu3 OOBEKTOB C BBIJEICHHUEM CYIIECTBEHHBIX M
HECYIIECTBEHHBIX MMPU3HAKOB;

— YMEHHUE MPOBOJIUTH CPaBHEHUE, KJIACCU(PUKAIIUIO N0 33JaHHBIM KPUTEPHUSIM;

— YMEHHUE CTPOUTh JIOTMYECKHE pACCYKIE€HHUA B (opmMe CBSI3U MPOCTHIX
CY>KIeHUM 00 00BEKTE;

— YMEHHE YCTaHABIIMBATh aHAJIOTUU, TPUUUHHO-CJIE/ICTBEHHBIE CBA3H;

— YMEHHE MOJENIMPOBaTh, MPeoOpPa3OBbIBATh OOBEKT M3 YUYBCTBEHHOM (POPMBI
B MOJieJb, TIJI€ BBIJCIEHBl CYIIECTBEHHbIE XapaKTEPUCTHUKU OOBEKTa
(mpocTpaHCTBEHHO-TpaduyecKas WM 3HaKOBO-CUMBOJIMYECKas );

— yMEHHE CHUHTEe3UpOBaTh, COCTABJATH LIE€JIO€ M3 YacTeld, B TOM 4YHCIE
CaMOCTOATEJBHO  JOCTpaWBaTh  C  BOCHOJIHEHHEM  HEJOCTAIOIIMX

KOMIIOHECHTOB.
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KOMMVHMKCIWZM@Hble YHUBEPCAIIbHbIE qu6Hbl€ oelicmeusi.

— YMEHHE apTyMEHTHPOBATh CBOIO TOYKY 3pPEHHS Ha BBIOOpP OCHOBAHHWHA W
KPUTEPUEB TIPHU BBIACICHUN TMPU3HAKOB, CPABHEHUU M KiIacCU(PUKAINH
00BEKTOB;

— YMEHHUE BBICIYIIUBATh COOCCETHUKA M BECTH JTUAJIOT;

— CIOCOOHOCTH MPHU3HABATH BO3MOKHOCThH CYIIECTBOBAHUS PA3IUYHBIX TOUYEK
3peHUs U IIpaBa KaXKJI0ro HMETh CBOIO;

— YyMEHHE IUIAHUPOBAaTh y4eOHOE COTPYIHHUYECTBO C HACTABHUKOM U JAPYTHUMH
OOYYarOIIUMUCS: ONPEACNIATh TMeid, (QYHKIIUM YYaCTHUKOB, CIIOCOOBI

BSaHMOHCﬁCTBHH;

—  yYMEHHE  OCYIIECTBJIATh  IOCTAaHOBKY  BOIIPOCOB:  MHUIMATUBHOE
COTPYIHUYECTBO B IOUCKE U cOOpe nHpOpMaIINH;

— yMEHHUE pa3pemiartbh KOH(DJIMKTHI: BBISBIECHUE, WACHTH(PUKALUS MPOOIEMBI,
NOMCK W OIIEHKAa aJbTEPHATHBHBIX CIIOCOOOB pa3pelieHuss KOH(MIUKTA,
IPUHATHUE PEILIEHUS U €r0 Pean3anus;

— YMEHHE C JOCTAaTOYHOM MOJHOTOM M TOYHOCTHIO BBIPAKATH CBOM MBICIU B
COOTBETCTBHH C 331a4aMH U yCIOBUSIMH KOMMYHHKAIUU;

— BJIaJICHHE MOHOJIOTUYECKOW U AUAIOTMYECKOi (popmaMu peuu.

IIpenmeTHbIe pe3yJIbTATHI

B pesynbrare 0ocBO€HHS TPOrpaMMbl 00YUaIOIIHECS JOJIKHBI

3HAmMb!
— OCHOBHBIE AJITOPUTMUYECKUE KOHCTPYKIIUH;
— TIPUHIUIIBI TOCTPOCHHUS OJIOK-CXEM;
— NPUHIMUIBI CTPYKTYPHOTO IPOrpaMMHPOBaHus Ha si3bike Python;
— uro Takoe BIUJIA u ux npegHazHadyeHUeE.

Memb!
— COCTaBJISITh aJITOPUTMBI JIs1 PEIICHUS IPUKIIATHBIX 3a/a4;
— PpeaJM30BbIBATH AITOPUTMBI HAa KOMITBIOTEPE B BUE IPOrpaMM, HaIMCaHHBIX
Ha si3pike Python;

— MpUMEHSTH Oubmnoreky TKinter;
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— OTJIaXXHBATh M TECTUPOBATh MPOrPaMMBbI, HalTMCAaHHBIC Ha si3bIKe Python;
— mnactpauath BIIJIA;
— TIPEICTABIATH CBOU MPOEKT.
81a0emb.
— OCHOBHOM TEPMUHOJIOTHEN B oOmacTu AJTOPUTMHU3ALINHI u
MIPOrPAMMHPOBAHUSI;
— OCHOBHBIMH HaBBIKaMH MPOTPaMMHUPOBAHUs Ha si3bike Python;

3HaHHSIMHU I10 YCTpOfICTBy " IIPUMCHCHUIO OECIUIIOTHUKOB
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Pazngen Ne2. Kommiekc opraHu3anuoOHHO-eIarorn4ecKuX yCJI0BHIA.

2.1 YueOHblii KajleHIaApPHBII rpaduk.

Ne HMara Kou- Tema 3anaTus ®opma Mecto
/ BO 3aHATHS | NPOBedEeHH
n
o | o | yac 51
n
miaa | pak| g
HYy | TY
1. | 1.09 1 |Bgenenue B oopa3zoBarenbhyto | TectupoBan | COLLINel10
[POrpamMMy, TEXHHUKA ue 23 ka0.
0e30MacHOCTH
2. | 1.09 1 |[OcHoBsl s13b1ka Python. Tectuposan | COILLINe10
[Tpumeps! Ha s3bike Python ¢ e 23 kab.
pa3z00pOM KOHCTPYKIIMIA:
IIUKJIbI, YCIIOBHSI, BETBJICHUS,
MaCCHUBBI, TUITBI JJAHHBIX
3. |8.09 1 OcHoBsl s1361Ka Python. Tectuposan | COLINe10
[Tpumepsl Ha s3b1ke Python ¢ e 23 kab.
paz00poOM KOHCTPYKITHH:
IIUKJIBI, YCJIOBHSI, BETBIICHUS,
MAaCCHBBI, THUIIBI JJAHHBIX
4. 18.09 1 OcHoBpl s13b1Ka Python. Tectuposan | COLLINe10
[Tpumeps! Ha s3b1ke Python ¢ e 23 kab.
paz00poOM KOHCTPYKITHH:
IIUKJIbI, YCIIOBHSI, BETBJICHUS,
MaCCHUBBI, TUITBI JJAHHBIX
5. 1150 1 OcHoBpl s13b1Ka Python. Tectuposan | COILINe10
9 [Tpumeps! Ha s3b1ke Python ¢ e 23 kab.
paz00poOM KOHCTPYKITHI:
IIUKJIbI, YCIIOBHSI, BETBJICHUS,
MAaCCHBBI, THUIIBI JJAHHBIX
6. | 15.0 1 Keiic 1. «Yranmait uucio» Becena COIINe10
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9 23 ka0.
7 |22.0 Keiic 1. «Yranmait uucio» becena COLIINe10
9 23 ka0.
8. [22.0 Keiic 1. «Yramai aucio» [Ipaktnueck | COIIINe10
9 oe 3ausaTue | 23 xao.
9 [29.0 Keiic 1. «Yramai aucio» [Tpaktnueck | COIIINe10
9 oe 3ausaTue | 23 xao.
10.{29.0 Keiic 1. «Yranait unciao» [TpakTnyeck | COLLINe10
9 oe 3ausaTHe | 23 xao.
11 (6.10 Keiic 1. «Yranait unciao» Hemonctpa | COLLINe10
s 23 ka0.
pelIeHun
Kelica
12 (6.10 Keiic 1. «Yragait uucio» Hemonctpa | COILINe10
s 23 ka0.
pelIeHun
Kerca
13 113.1 Keitic 1. «Yrangait uucio» Hemonctpa | COILINe10
0 ust 23 xa0.
pelIeHuin
Kelica
14 | 13.1 Keiic 2. «Cnacu ocTpoB» becenqa | COIINe10
0 23 ka0.
151 20.1 Keiic 2. «Cnacu ocTpoB» becena COIIINe10
0 23 ka0.
16 | 20.1 Keiic 2. «Cnacu ocTpoB» [Tpaktrueck | COLINe10
0 oe 3ansarue | 23 ka0.
17 27.1 Keiic 2. «Cnacu ocTpoB» [Tpaktrueck | COLINe10
0 oe 3aHaTtue | 23 kao.

18




18| 27.1 Keiic 2. «Cnacu ocTpoB» [Tpaktnueck | COIINe10
0 oe 3ausTue | 23 kao.
191 3.11 Ketic 2. «Cnacu ocTpoB» [Ipaktrueck | COIINe]10
oe 3ausTue | 23 kao.
20.| 3.11 Ketic 2. «Cnacu ocTpoB» [Ipaktnueck | COIIINe10
oe 3ausTue | 23 kao.
21 (10.1 Keiic 2. «Cnacu octpoB» Hemonctpa | COLLINe]10
1 oA 23 ka0.
pelIeHnn
Kenca
22 110.1 Ketic 2. «Cnacu ocTpoB» Hemonctpa | COINe10
1 s 23 ka0.
peeHuin
Keica
23 17.1 Keiic 2. «Cmnacu ocTpoB» Hemonctpa | COLLINe]10
1 nus 23 ka0.
peLeHnAN
Keica
24 (171 Keiic 3. «Kanbkynarop» becenga | COIINe1O0
25(24.1 Keiic 3. «Kanbkynarop» becenga | COIINe1O0
26 | 24.1 Keiic 3. «Kanbkynarop» becenga | COIINe1O0
27 (1.12 Keiic 3. «Kanbkynsitop» [Tpaktrueck | COLLINe]10
oec 3ansATe | 23 kao.
28 [ 1.12 Keiic 3. «Kanbkynsarop» [TpakTuueck | COLINe10
oe 3ausiTue | 23 kao.
29 | 8.12 Keiic 3. «Kanbkynsarop» [TpakTuueck | COLINe10
oe 3ausiTue | 23 kao.
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30.| 8.12 Keiic 3. «KanbkynsTop» [Tpaktnueck | COIINe10
oe 3ausTue | 23 kao.
311|151 Keiic 3. «Kanbkynarop» [Tpaktuyeck | COLLINe10
2 oe 3ansATUE | 23 Kkao.
32115.1 Keiic 3. «Kanbkynarop» Hemonctpa | COLLINel0
2 st 23 ka0.
pelIeHnn
Keunca
331|221 Keiic 3. «Kanbkynarop» Hemonctpa | COLLINe10
2 s 23 kab.
pelIeHnn
Keuca
34 (22.1 Keiic 4. «IIporpammupoBaHue becenqa | COIINelO
5 ABTOHOMHBIX 23 kab.
KBaAPOKOIITEPOB»
35(29.1 Keiic 4. «IIporpamMmmupoBanue becena | COIIINe10
9 aBTOHOMHBIX 23 kab.
KBaIPOKOIITEPOBY
36 (29.1 Keiic 4. «IIporpammupoBanue |IIpaktuueck | COILINe10
2 ABTOHOMHBIX oe 3aHsTHE | 23 Kao.
KBaJIPOKOIITEPOBY
37112.1 Keiic 4. «IIporpammupoBanue |lIpaktuueck | COILINe10
ABTOHOMHBIX oe 3aHsiTHE | 23 Kao.
KBaJIPOKOIITEPOB»
38 (121 Keiic 4. «IIporpammupoBanue |IIpakrnueck | COIINe]10
aBTOHOMHBIX oe 3ausitue | 23 kao.
KBaIPOKOIITEPOB»
391191 Keiic 4. «IIporpammupoBanue |IIpakruueck | COILINe10
aBTOHOMHBIX oe 3ausiTue | 23 kao.
KBaIPOKOIITEPOBY
40 119.1 Keiic 4. «IIporpammupoBanue |IIpaktuueck | COILINe10
aBTOHOMHBIX oec 3ausATHe | 23 Kao.
KBaIPOKOIITEPOBY
41126.1 Keiic 4. «IIporpammupoBanue |IIpaktuueck | COLLINe10
aBTOHOMHBIX oe 3ausiTue | 23 kao.

KBaJIPOKONITEPOBY
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42 126.1 Keiic 4. «IIporpammupoBanue |IIpakrnueck | COLINe]10
ABTOHOMHBIX oe 3ausTue | 23 kao.
KBaJPOKOIITEPOBY

43| 2.2 Keiic 4. «IIporpammupoBanue |lIpaktuueck | COILINe10
ABTOHOMHBIX oe 3ausTue | 23 kao.
KBaJPOKOIITEPOBY

441 2.2 Keiic 4. «IIporpammupoBanue |lIpaktuueck | COILINe10
ABTOHOMHBIX oe 3ausitue | 23 kao.
KBaIPOKOIITEPOB»

451 9.2 Keiic 4. «IIporpamMmmupoBanue becena | COLINel10
aBTOHOMHBIX 23 kab.
KBaIPOKOIITEPOB»

46| 9.2 Keiic 4. «IIporpammupoBanue becenqa | COIINelO
aBTOHOMHBIX 23 kab.
KBaIPOKOIITEPOBY

47 116.2 Keiic 4. «IIporpammupoBanue becenqa | COIIINelO
aBTOHOMHBIX 23 kab.
KBaJPOKOIITEPOB»

48 116.2 Keiic 4. «IIporpammupoBanue |IIpaktuueck | COILINe10
ABTOHOMHBIX oe 3ausATHe | 23 Kao.
KBaJPOKOIITEPOBY

49 123.2 Keiic 4. «IIporpammupoBanue |IIpakruueck | COILINe10
aBTOHOMHBIX oe 3ausitue | 23 kao.
KBaJAPOKOIITEPOBY

50 (23.2 Keiic 4. «IIporpammupoBanue |IIpaktuueck | COILINe10
ABTOHOMHBIX oe 3aHsTHE | 23 Kao.
KBaJIPOKOIITEPOB»

51|23 Keiic 4. «IIporpammupoBanue |IIpaktnueck | COILINe10
ABTOHOMHBIX oe 3ansTue | 23 Kab.
KBaJIPOKOIITEPOB»

52| 2.3 Keiic 4. «IIporpammupoBanue |lIpaktnueck | COILINe10
ABTOHOMHBIX oe 3ansTue |23 Kab.
KBaJIPOKOIITEPOB»

53 (9.3 Keiic 4. «IIporpammupoBanue |IIpakrrueck | COIIINe10
aBTOHOMHBIX oe 3aHaTHEe | 23 Kao.
KBaIPOKOIITEPOBY

541 9.3 Keiic 4. «IIporpammupoBanue |IIpakruueck | COILINe10
aBTOHOMHBIX oe 3ausiTue | 23 kao.

KBaJIpOKOIITCPOB»
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55(16.3 Keiic 4. «IIporpamMmmupoBanue becema | COIIINe10
aBTOHOMHBIX 23 kab.
KBaJIPOKOIITEPOBY

56 | 16.3 Keiic 4. «IIporpamMmmupoBanue becema | COIIINe10
ABTOHOMHBIX 23 kab.
KBaJIPOKOIITEPOBY

571233 Keiic 4. «IIporpammupoBanue beceqga | COLNel1O
ABTOHOMHBIX 23 kab.
KBaJIPOKOIITEPOBY

58 | 23.3 Keiic 4. «IIporpammupoBanue becema | COIIINe10
ABTOHOMHBIX 23 kab.
KBaJIPOKOIITEPOBY

59130.3 Keiic 4. «IIporpammupoBanue |IIpaktuueck | COILINe10
aBTOHOMHBIX oe 3aHsTUE | 23 Kao.
KBaIPOKOIITEPOB»

60 | 30.3 Keiic 4. «IIporpammupoBanue |IIpaktuueck | COILINe10
aBTOHOMHBIX oe 3aHsiTue | 23 kao.
KBaIPOKOIITEPOBY

61| 6.4 Keiic 4. «IIporpammupoBanue |IIpaktnueck | COILINe10
ABTOHOMHBIX oe 3ausitue | 23 kao.
KBaJIPOKOIITEPOB»

62| 6.4 Keiic 4. «IIporpammupoBanue |IIpaktuueck | COILINe10
ABTOHOMHBIX oe 3aHsTHE | 23 Kao.
KBaJIPOKOIITEPOB»

63 | 13.4 Keiic 4. «IIporpammupoBanue beceqa | COLINe10
aBTOHOMHBIX 23 kab.
KBaJIPOKOIITEPOB»

64 |13.4 Keiic 4. «IIporpammupoBanue | [Ipaktuueck | COILINe10
aBTOHOMHBIX oe 3aHaThe | 23 Kxad.
KBaJAPOKOIITEPOBY

65 | 20.4 Keiic 4. «IIporpammupoBanue |IIpakruueck | COIIINe10
aBTOHOMHBIX oe 3aHaTHe | 23 Kao.
KBaIPOKOIITEPOBY

66 | 20.4 Keiic 4. «IIporpammupoBanue |IIpakruueck | COILINe10
aBTOHOMHBIX oe 3aHaTHe | 23 Kao.
KBaIPOKOIITEPOBY

67 |27.4 Keiic 4. «IIporpammupoBanue beceqa | COIINel10
aBTOHOMHBIX 23 kab.
KBaJIPOKOIITEPOBY

68 | 27.4 Keiic 4. «IIporpammupoBanue beceqa | COIINel10

ABTOHOMHBIX
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KBaJIPOKOIITEPOB) 23 kab.
69 | 4.5 1 Keiic 4. «IIporpammupoBanue becena | COIIINe10
aBTOHOMHBIX 23 ka0.
KBaJPOKOIITEPOBY
70| 45 1 Keiic 4. «IIporpamMmmupoBanue becena | COLINel10
ABTOHOMHBIX 23 kab.
KBaJPOKOIITEPOBY
711115 1 Keiic 4. «IIporpammupoBanue | Jlemonctpa | COILINe10
ABTOHOMHBIX s 23 kab.
KBaJIpOKOITEPOB» peLIeHAN
Kenca
72 (115 1 Keiic 4. «IIporpammupoBanue | Jlemoncrtpa | COILINe10
ABTOHOMHBIX nus 23 ka0.
KBaJIPOKOIITEPOB) pelieHui
Keuca

2.2 YcaoBus peaau3aluu NPorpaMMai.

Kabuner ocHamieH HEOOXOIUMOM MeOenblo (CTOJbI, CTYJbs), KOTOPBIC
COOTBETCTBYET POCTYy W BO3pacTy JeTeil, a Takke ImKadbl s XpaHEHUs
METOIUYECKON U XYyI0KECTBEHHOM JUTEPATYpPhl, HATJISIAHOCTH, UTP U T.1I.

Takxe B KaOUHETE UMEETCS:

-HATJISTHBIN, TUAAKTHYCCKUN U pa31aTOYHbIN MaTepua 1 padoThl ¢ JEThMH,
-MHTEPHET UCTOYHUKH JIJIsl TIOJIOOPKH HATJISITHOTO MaTepuaia U Mpe3eHTalun IS
3aHSITUN C JE€ThbMHU.

KaapoBoe obOecneuenue. Jlns peanuzanuu JaHHOW MpOTrpaMMbl  TpeOyercs
negaror, oOmamaronuii  Npo(eCCHOHAIBHBIMU  3HAHUSMH B TEXHUYECKOU
NeATeIbHOCTH, 3HAOMIMM crienuduky padotsl B Y/O.

2.3 ®opMBbI ATTECTALMHT YYALMXCSH.
B xoHI1ie yueOHOro rojia no KaxaoMy pasieiay IporpaMMbl OJBOASTCS
UTOTH peaIn3alyy NporpaMmsl. I 3TOro neaaror UCIoyib3yeT BBICTABKU U T.1I.
2.4 OueHO4YHbIE MATEPHUAJIBI.
3a4eTHBIN JIUCT 10 BHIMOJIHEHUIO porpamMmbl  «IIIKOIBHBIN KBaApOKOMITEP)

I'pynna Jara
CI) I/I BATaHUA TeOpeTI/I‘IeCKI/Ie 3a1aHuA HpaKTI/I‘IeCKI/Ie pe?)y.]'H)TaT
No o
qamierocs
v 7 3 n 5
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2.5 MeToanuyeckne MaTepHuaJbl.
KommiekToBanne  00pa3oBaTenbHONW  OpraHM3alMd  TEAarorH4ecCKUMH,

PYKOBOIAIIUMU U VUHBIMU paboTHUKaMH, COOTBETCTBYIOIIUMU
KBaJIM()MKAIIMOHHBIM XapaKTEPUCTUKAM 110 COOTBETCTBYIOIIEH JTOKHOCTH.

TpebGoBaHuUs K KaAPOBBIM pecypcam:

YKOMIUIEKTOBAHHOCTh ~ 00pa30BaTEIbHOIO  YUPEKIEHUSA  MEeIaroru4ecKHMH,
PYKOBOJSIIMMH U UHBIMU PaOOTHUKAMHU;

YPOBEHb KBATM(UKAINK TEJarOTHICCKUX, PYKOBOMSIINX W HWHBIX PAOOTHUKOB
00pa30BaTENBLHOTO YUPEXKICHUS;

HEIMPEPHIBHOCTH MPO(PECCHOHATIBHOTO Pa3BUTHS MEAArOTMUECKUX U PYKOBOJSIIIUX
pabOTHUKOB  0OpAa30BAaTENBHOIO  YUPEXKACHHS, PEATU3YIOUIErT0  OCHOBHYIO
00pa30BaTeIbHYIO IPOrPaAMMY.

KoMrereHiuu  megaroru4eckoro  padOTHHKA,  PEAIM3yIOUIEr0  OCHOBHYIO

00pa3oBaTEILHYIO POrPAMMY:

o0ecreynBaTh yCIOBUS IS YCICIIHOW JIEATSIIbHOCTH, MO3UTHBHON MOTHBAIIWH, a
TaKKe CAMOMOTHBHUPOBAHUS 00YYAFOIINXCS;

OCYIIECTBIIATh CAMOCTOSTEIILHBIN MOUCK WM aHaIu3 WH(POPMAIUH C MOMOIIBIO
COBPEMEHHBIX MH()OPMAIIMOHHO-TIONCKOBBIX TEXHOJIOTHH;

OpPraHU30BBIBATH U COMPOBOXKIATh y4COHO-HUCCIICAOBATEIBCKYIO U MPOCKTHYIO
JESTEILHOCTh 00YYAIOIIMXCS, BHIITOJHEHNE MMH HHINBUIYAIBHOTO MMPOEKTA,;
UHTEPIPETUPOBATH PE3YJIbTAThl JOCTHKCHHIH 00yUarOIINXCS;

HaBBIK TPOrPaMMHPOBaHUs Ha s13b1ke Python;

UCIIOJIb30BaTh OnbmnoTeky TKinter;

HaBBIK CO3/IaHUS KOMITBIOTEPHBIX UTP M MPUIOKCHUH;

MPOEKTUPOBaHNE UHTEp(elica MOIb30BaATENECH;

MOMCK M MHTErpanus OMOJMOTEK MPOrPaMMHOTO KOJa C OTKPBITHIX HCTOYHHUKOB
tuna GitHUb B coOCTBEHHBII MPOEKT;

HaBBIK pabOTHI B crienuanu3upoBanHoM [10 1yist co3manus mpe3eHTaluii.
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AnmapaTHoe U TeXHHYeCKoe ofecrneyeHme:

Pabouee mecTo 0Oyvaromerocs:
HOYTOYK: IPOM3BOJUTCILHOCTh mporeccopa (mo Ttecty PassMark - CPU
BenchMarkhttp://www.cpubenchmark.net/): ne w™enee 2000 emunui; o00beM
orepaTuBHON mamsTu: He MeHee 4 ['0; o6bem Hakomutenss SSD/eMMC: He meHee
128 I'6 (UM COOTBETCTBYIOMIUIM 0 XapAKTEPUCTUKAM MEPCOHATBHBIM KOMIIBIOTEDP C
MOHHUTOPOM, KJIaBUATYPOH M KOJIOHKAMM).
pabouee MecTo MpenoiaBaTeis:
HoytOyk: mpomueccop IntelCore i5-4590/AMD FX 8350 anamoruunas wim 0OoJjiee
HOBasi MoJienb, rpaduueckuil npoueccop NVIDIA GeForce GTX 970, AMD Radeon
R9 290 ananmoruunas wiam OoJjiee HOBask MOJIe]b, 00bEM OINEPATUBHOM MaMSTH: HE
menee 4 I'6, BuneoBbixoq HDMI 1.4, DisplayPort 1.2 unu 6onee HoBast MOJieNb (WK
COOTBETCTBYIOIIHUNA 1O XapaKTEPUCTHKAM MEPCOHATBHBIA KOMIBIOTEP C MOHUTOPOM,
KJIABUATYPOU U KOJIOHKAMHU );
KOMITBIOTEPHI JOJDKHBI OBITH TOAKIIOUeHbl K eauHoit cetu WIi-Fi ¢ moctymom B
WHTEPHET;
MPE3EHTAIlMOHHOE 000pyAOBaHUE (MPOEKTOpP C DJKPaHOM) C BO3MOXKHOCTBHIO
MOIKTFOYCHUS K KOMITBIOTEPY — 1 KOMIIEKT;
baumuapT ¢ KOMIUIEKTOM JIMCTOB/MapKepHas J0CKa, COOTBETCTBYIOIIUN HaOOp
MUCHMEHHBIX MPUHAJUIC)KHOCTENH — 1 miT.;
kBaapokontepDJIRyzetello—ne menee 3 mir.;
T10JIC METOK;
Wi-Fipoyrep.

IIporpammHoe obecnieyeHue:

komruiisitopPython 3.5;

BeO-Opaysep;

naket o¢ucHoro [10;

TEKCTOBBIN PEIAKTOP.
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http://www.cpubenchmark.net/)

DopMbl 110IBEICHUS] HUTOT0B PeAJTU3ALUM JONOJHUTEIbHON MPOrPaMMBbI

[lonBeneHne WTOrOB pEAIM3YyeTCsl B pPaMKax CICAYIOUIMX MEPONPUSTHIA:
TECTUPOBAHUE IO NPOrpaMMHUPOBAaHWIO Ha s3bIke Python, 3ammura pesynbraToB
BBITIOTHEHNUA Kelica Ne 4, rpynnoBble COPEBHOBAHUS.

D®opMBbI AEMOHCTPALMH Pe3yJIbTATOB 00yUEeHUSA

[IpencraBienne pe3yiabTaTOB OO0pPa30BATENbHONW JEATEIBHOCTH MPOUIET B
dbopme nmyOJMYHON MPE3CHTAIIMU PEIICHUN KEeWCOB KOMaHJaMU W TOCJIEAYIOIINX
OTBETOB BBICTYIAIOIINX HA BOINPOCH HACTABHUKA U IPYTHX KOMaH/.

@®opMbI JTUATHOCTUKH Pe3yJIbTATOB 00y4eHUs

Becez[a, TCCTUPOBAHUC, OIIPOC.
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2.6. CrinCcoK JIUTEPATyPhbl U METOAUYECKOI0 MaTepuaJia

I'ma, A.A. Ilpuémpl Iegarornaecko TEXHUKU: CBOOOIa BEIOOPA, OTKPBITOCTD,
JeSITENIbHOCTh, 0OpaTHasi CBA3b, HaeadbHOCTh: [locoOue g yuureneit / A.A.
I'ma. — I'omens: UIIIT «Cox», 1999. — 88 c.

bpennan, K.KpeatuBHoe mporpammupoBanue / K. bpennan, K. Bonkx, M.
Yynr. — [apBapckas Breicimas mkona oopazoBanus, 2017.

Jlytu, M. IIporpammupoBanue Ha Python. T. 1 / M. Jlytu. — M.: CumBon,
2016. — 992 c.

Jlytu, M. I[IporpammupoBanue na Python. T. 2 / M. Jlytu. — M.: CumBon,
2016. — 992 c.

[Tlonpunenox, O.B.Kneep. KoHcTpyupoBaHue u  OporpaMMupOBaHHE
kBagpokonTepos / O.B. [Nondunenok, A.W. lllnsikos, A.A. Kopuroackuit. —
Mockaa, 2016.

bpurrc, [xeiicon.Python nns nereir. CamoyuuTens o mporpaMMupOBaHUIO /
JIxeticon bpurrc. — MU®. [lerctBo, 2018. — 320 c.
https://github.com/dji-sdk/Tello-Python.

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