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l. IlosicHuTeIbHAS 3aNIUCKA

AKTYaJlbHOCTb: B HacTOsIIee BpeMs Ipolecc MH(POpMaTH3ALMK IPOSBISIETCS BO
BceX c(epax  yeloBEUYECKOM  JAeATelNbHOCTH.  Vcroib30BaHHME  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHI ABIIETCA HEOOXOIMMBIM YCIOBHEM YCIEIIHOIO PA3BUTHUS
KaK OTHENBHBIX OTpaciied, Tak M rocyaapcrsa B neinoM. Co3naHue, BHEIPEHHE,
JKCIUTyaTalus, a TAKKE COBEPIICHCTBOBAHUE NH(OPMAIIMOHHBIX TEXHOJIOI M HEMBICIUMO
0e3 ywacTus KBaNU(ULUHUPOBAHHBIX M YBJIEYCHHBIX CIIELIMAIUCTOB, B CBSI3U C ATUM
BHeApeHue Kypca «OCHOBBI NporpamMMupoBaHusi Ha s3bike Python Ha mnpumepe
IpOrpaMMHpOBaHMsI OECIUIOTHOIO JIETAaTeJIBHOTO ammapara» B Y4eOHbIM mpolecc
aKTyaJIbHO.

[Tporpamma yueOHOro kypca «OCHOBBI MpOrpaMMUpPOBaHMs Ha si3bike Python nHa
npUMepe MPOrpaMMHUpPOBaHUsl OECIIMIOTHOIO JIETaTEIbHOIO ammapaTa) HalpaBieHa Ha
HOJArOTOBKY TBOPYECKOW, TEXHHUYECKHM I'PAMOTHOM, TapPMOHHUYHO PA3BUTOM JIMYHOCTH,
o0naiaroniel JOru4ecKuM MBIIUIEHHEM, CIOCOOHOW aHaJIM3MpOBaTh U PEIllaTh 3aJaul B
KOMaHZe B 00JacT HH(OPMAIMOHHBIX W a’POTEXHOJOTHH, penaTb CHUTYallMOHHbIE
KEHCOBBIE 3a/1aHHsI, OCHOBAHHBIE HAa IPYIIIOBBIX ITPOEKTAaX.

3aHATUS 1O JAHHOMY KypCy pacCuMTaHbl Ha OOILEHAyYHYIO MOJTrOTOBKY
0o0y4JaIuxcs, pa3BUTHE WX MBIIUICHUS, JIOTUKH, MAaT€MaTUYECKUX CIIOCOOHOCTEH,
UCCJIEI0OBATEILCKUX HAaBBIKOB.

VYuebHblit Kypc «OCHOBBI IporpamMmupoBaHus Ha si3bike Python Ha mpumepe
IpOrpaMMHUPOBaHUsl OECHUIOTHOTO JIETATENbHOTO allliapaTa) HalpaBieH Ha HM3y4yeHUe
OCHOB IporpaMMupoBaHusi Ha s3bike Python u mnporpammupoBaHne aBTOHOMHBIX
KBaJIpOKONTEPOB.

B pamkax kypca «OcHOBBI NporpamMMupoBaHusi Ha si3bike Python na mpumepe
IpOrpaMMHUpPOBaHUsl OECHUIIOTHOTO JIETAaTEJNBHOIO ammnapara» oO0ydJarouiecss CMOTYT
MO3HAKOMUTHCS C (PU3HMUECKUMU, TEXHUUYECKUMHU U MaTEMaTHYECKUMU TTOHATUSIMH.

[TpuobpereHHble 3HaHUA OYAyT NPUMEHUMBI B TBOPUECKUX MPOCKTAX.

VYueOHbiii kKypc «OCHOBBI MporpaMMHpoBaHus Ha s3bike Python nHa mnpumepe
NpOrpaMMHUpPOBaHUSl OECHMIOTHOTO JIETATEIbHOIO ammapaTay TMpeACTaBiIseT CcoOou
CaMOCTOSATEIbHBIN MOJYJIb U COJACPKHUT HEOOXOIUMBbIE TEMBI U3 Kypca MH(POPMATUKH U
bu3uKu.

Heas mporpammel: ocBoeHue Hard- u Soft-xkommerenuuii oO0ydarOmMMuUCS B
00JacTH IPOrpaMMHUPOBAHUS U a3POTEXHOJIOTHI Yepe3 UCIOIb30BaHNE KENC-TEXHOIOTHA.

3agaun:

Obyuarowue:

— U3y4UTh 0a30BbI€ MOHITHS: AITOPUTM, OJIOK-CXeMa, epeMeHHasi, UK, YCIOBUS,
BbIUMCIUMAs (YHKIIHS,

— c(hopMUPOBaTh HABBIKM BBIOJHEHUS TEXHOJOTHYECKOM HEMOYKU Pa3padOTKu
IpOorpaMM CpeACTBaMHU si3bIKa IporpaMMmupoBanus Python;

— UW3YYUTh OCHOBHBIE KOHCTPYKIMM fA3bIKa mporpamMmupoBanus Python,
MO3BOJISIONINE paboTaTh C MPOCTHIMH M COCTaBHBIMH THUIAMH JAaHHBIX (CTpOKaMH,
CIUCKaMHU, KOPTEKaMH, CIIOBAPSIMU, MHOKECTBAMH);

— HAY4YUTh NPUMEHSITh HABBIKM MPOTPAMMHUPOBAHUS HAa KOHKPETHOM Yy4eOHOI
cuTyanuu (IporpaMMHpOBAHHE OECHMIOTHBIX JIETATENbHBIX amnmapaToB Ha Y4eOHYIO

3a/auy);



— Pa3BUThH HABBIK MHJIOTUPOBAHUS OECIMIOTHBIX JieTaTelnbHbIX anmapaToB (BITJIA)
Ha TIPAKTHKE;

— MPUBUTH HABBIKU MPOEKTHOM NEATETbHOCTH.

Paszsusarowue:

— CIOCOOCTBOBATH PACHIUPEHUIO CIIOBAPHOTO 3araca;

— crmocoOCTBOBAaTh PA3BUTHIO TAMSTH, BHHUMAHHS, TEXHUYCCKOTO MBIIIICHHUS,
U300peTaTeIbHOCTH;

— CIIOCOOCTBOBATH PAa3BUTHUIO AJITOPUTMHUUECKOTO MBIIIICHUS;

— CcIocoOCTBOBATH (POPMUPOBAHUIO MHTEPECA K TEXHUUECKUM 3HAHUSIM;

— cnocoOCTBOBaTh (POPMUPOBAHUIO YMEHHUS NPAKTHUYECKOTO MPUMEHEHUS
MOJIYYECHHBIX 3HAHU;

— chopmupoBaTh yMeHHE (HOPMYIHPOBATH, apPTyYMEHTHPOBAThH M OTCTAMBATH CBOE
MHEHHUE; — COPMHUPOBATh YMEHHUE BBICTYNATh MMYOJIMYHO C JOKJIAaMH, PE3CHTAUSIMH U
T. 1.

Bocnumamenwvnuie:.

— BOCIUTHIBATh aKKYPAaTHOCTh U JUCHUILTMHUPOBAHHOCTD MPU BHITIOJTHEHUU PA0OTHI;

— CcrmocoOCTBOBaTh (POPMUPOBAHUIO TOJOKUTEIBHOW MOTHBAIMA K TPYAOBOM
JIeATEIILHOCTH,

— CIMOCOOCTBOBAaTh (POPMHUPOBAHMUIO OMNBITA COBMECTHOTO W WHJIUBUAYATBHOTO
TBOPYECTBA IIPU BBINOJHEHUN KOMAH/IHbIX 3a/1aHUN;

— BOCIIMTHIBATh TPYAOJIIO0HE, YBAXKCHHE K TPYY;

— (popMHpOBaTH YYBCTBO KOJUICKTUBU3MA U B3aMMOIIOMOIITH;

— BOCHHUTBIBaTh YYBCTBO MaTPUOTU3MA, TPaXTAHCTBEHHOCTH, TOPAOCTH 3a
JIOCTUKEHUSI OTE€YECTBEHHON HaYKU U TEXHUKH.

IIporno3upyemsie pe3yabTaThbl U CIIOCO0bI X NPOBEPKH JINUHOCTHBIE
pe3yJabTarhl:

— KPUTHYECKOE OTHOIIEHNE K MH(POPMAIIU U U30UPATEIbHOCTh €€ BOCIIPUSTHUS,

OCMBICJIEHUE MOTUBOB CBOMX JICUCTBUI MPHU BBITIOJHEHUHU 3a/1aHU;

—  pa3BUTHE JI0O03HATEIHHOCTH, COOOPA3UTEIBPHOCTH TIPH  BBITIOJHCHHH
pa3HOOOpa3HbIX 3aJaHUN TPOOJIEMHOTO U IBPUCTHUECKOTO XapaKTepa;

— pa3BUTHE BHHUMATEJIBHOCTH, HACTOMYMBOCTH, IEJICYCTPEMJICHHOCTH, YMEHHS
MPE0JI0JIEBaTh TPYAHOCTH;

— Pa3BUTHUE CAMOCTOSITEIBHOCTH CYXIEHUM, HE3aBUCUMOCTH U HECTaHAAPTHOCTHU
MBIIIJICHUS,

— OCBOCHHE COITMAIBHBIX HOPM, MPABUJ TOBEICHUS, POJEH U (OpM COIHMATBLHOMN
YKU3HU B TPYIIaX U COOOIIECTBAX;

— ¢opMHpOBaHNE KOMMYHHKATUBHOM KOMIIETCHTHOCTH B  OOIICHUU U
COTPYAHUYECTBE C APYTUMHU 00YyUYaIOIIUMHUCH.

MeTanpeaMeTHbIe pe3yJibTaThI:

Peeynsmuenvle ynusepcanvuvie yuebnvie 0etcmaeus.

— yMEHHE MPUHUMATh U COXPaHATh YUCOHYIO 3a/1auy;

— YMEHHE IUIaHUPOBATh MOCIEAOBATEIBHOCTD IIATOB aJTOPUTMA JUISI TOCTHKECHUS
LY,

— YMEHHUE CTaBUTh 11eJTb (CO3/IaHIE TBOPUECKOM pabOoThl), TIIAHUPOBATh JOCTHIKEHHE
ATOM 1IEIIH;

— YMEHHUE OCYLIECTBIISITh UTOTOBBIM U MMOMIATOBBIA KOHTPOJIb IO PE3YJIbTATY;

— CHOCOOHOCTh QJICKBaTHO BOCIPHUHUMATH OIICHKY HAaCTaBHUKA W APYTHX
00ydJaromuxcs;
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— YyMEHHE pa3nuyarh crnoco0 U pe3yabTaT 1elCTBUS,

— YMEHHE BHOCUTH KOPPEKTHBBI B JIEUCTBHUSI B ClIydae PacXOXIEHHUs pe3yJbTara
pelIeHus 3a1a4M Ha OCHOBE €€ OLIEHKH U y4€Ta XapakTepa CAeIaHHbIX OINO0K;

— YyMEHHE B COTPYJHUYECTBE CTABUTh HOBBIC YUeOHbIC 3a/1aUH;

—  CIOCOOHOCTh  NPOSBIATH  IMO3HABATEIBbHYI0 WHUIMATUBY B  y4eOHOM
COTPYIHUYECTBE;

— YMEHHE OCBaMBaTh CHOCOOBI peHIeHHs MpoOJIeM TBOPYECKOTO XapakTepa B
YKU3HEHHBIX CUTYalIUsIX;

— YMEHHME OLEHUBATH IMOJYYAIOIIMICS TBOPYECKUN MPOAYKT U COOTHOCUTH €r0 C
M3HAYaIbHBIM 3aMBICIIOM, BBIMOJIHATH MO HEOOXOIMMOCTH KOPPEKUUU JTHOO0 MPOAYKTa,
1160 3aMbICIa.

llo3nasamenvhvie ynugepcanvhbie yueonvie 0eucmeus:

—  yMEHHE  OCYHIECTBIATH TOUCK HWH(pOpManmuu B  WHIUBHAYAJIbHBIX
WH(OPMAIIMOHHBIX apXUBax 00y4aronierocs, HHPOPMaIMOHHOU cpejie 00pa30BaTEIbLHOTO
yupexaeHus, ¢eaepalbHbIX XpaHWIMIAX WHOOPMAIMOHHBIX  00pa30BaTENbHBIX
pECYpCOB;

— YMEHHE HCIIOJIb30BaTh CpPEACTBA HH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH /ISl pellleHnss KOMMYHUKAaTUBHBIX, I03HABATEIBHBIX U TBOPUYECKUX 3a/1a4;

— YMEHHUE OPUEHTUPOBATHCS B pa3HOOOpa3uu CIOCOOOB peIICHHUs 3a]1aY;

— YMEHHE OCYILECTBIISATh AHANU3 OOBEKTOB C BBIIEICHUEM CYIIECTBEHHBIX U
HECYIIECTBEHHBIX MPU3HAKOB;

— yMEHHeE NMPOBOJIUTH CPaBHEHHE, KJIaCCU(PHUKAIUIO TT0 3aJaHHBIM KPUTEPUSIM;

— YMEHHUE CTPOUTH JIOTUYECKUE PACCYKAECHUS B (POPME CBSA3U MPOCTHIX CYKJIEHUN 00
00BeKTE;

— YMEHHUE YCTaHaBJIMBAaTh aHAJIOTHUH, TPUUMHHO-CIIE/ICTBEHHBIE CBSI3H;

— yYMEHHME MOJEJIMPOBaTh, MPeoOpa3oBbIBaTh OOBEKT M3 UYBCTBEHHOM (OpPMBI B
MOJIETIb, rae BbI/ICJICHBI CYILIECTBEHHbBIE XapaKTePUCTUKH 00BbeKTa
(mpocTpaHcTBeHHOTpadUUeCKas WU 3HAKOBO-CUMBOJIMYECKAS);

— YMEHHUE CHUHTE3HpOBATh, COCTAaBIATh 1€J0€ U3 4YacTed, B TOM YHCIE
CaMOCTOSTENBHO JOCTPAUBATh C BOCIIOJHEHUEM HEIOCTAIOUIMX KOMIIOHEHTOB.

Kommynuxkamuensvie ynugepcanvuvie yueonvie Oelicmeaus:

— YMEHHE apryMEHTHUPOBATh CBOIO TOUKY 3pEHHs Ha BEIOOP OCHOBAHHI U KPUTEPHUEB
MIPH BBIICJICHUH MPU3HAKOB, CPABHEHUH U KJacCu(PUKaluu 0OHEKTOB;

— YMEHHE BBICIYIIMBATh cOOECETHUKA U BECTU JUAJIOT;

— CIMOCOOHOCTH MTPU3HABATH BO3MOKHOCTH CYIIIECTBOBAHUS PA3IMYHBIX TOUEK 3PEHUS
U IIpaBa KaXKJI0ro UMETh CBOIO;

— YMEHHUE IUIaHUPOBAaTh y4yeOHOE COTPYIHUYECTBO C HACTABHUKOM M JPYTHMMH
00yJarOIUMHUCS: OTIPEAETIATH 1eNH, (YHKIIUUA Y9aCTHUKOB, CTOCOOBI B3aUMO/ICHCTBHS,;

— YMEHHE OCYIIECTBIISITh TOCTAHOBKY BOIMPOCOB: MHUIIMATUBHOE COTPYIHUYECTBO B
MOMCKEe U cOope nHpOpMaIUK;

— yMeHHUe pa3pemiath KOHQIUKTHI: BBISBICHHE, UACHTU(DUKALIMS MPOOIEMBbI, TTOUCK
U OIICHKA aJIbTEPHATHBHBIX CIIOCOOOB pa3perieHus] KOHQINKTA, MPUHATHAE PEIICHUS U €ro
peanu3anusi;

— YMEHHME C JOCTAaTOYHOM MOJHOTOM M TOYHOCTHIO BBIPAXXAaThb CBOM MBICIH B
COOTBETCTBHUU C 33/1a4aMH U YCIOBUSMH KOMMYHUKAIINY;

— BJIaJICHUE MOHOJIOTUYECKON U JUATOTHYecKon popMamu peyu.

Hp €IMETHBLIC PE3YJbTAThI



B pe3ynbrate ocBoeHMs MPOrpaMMBbl 00YUaIOLIUECS TOTKHbI
3HamMb:
— OCHOBHBIE AJITOPUTMUYECKUE KOHCTPYKIIUH;
— MPUHIIUITBI TOCTPOCHHUSI OJIOK-CXEM;
— MPUHIIUIIBI CTPYKTYPHOTO MTPOTrPaMMHPOBaHUs Ha si3bike Python;
yTo Takoe bIUJIA u ux npegHasHaueHue.
Memb:
— COCTAaBJIATH aJITOPUTMBI JJIs PEIICHUS IPUKIAAHBIX 3a/1a4;
— pealM30BBIBATh QJITOPUTMBI Ha KOMIBIOTEPE B BHJE MPOTPAMM,
HAIMCaHHBIX Ha si3bike Python;
— npuMeHsITh onbnuoTeky Tkinter;
— OTJI&XXUBATh U TECTHPOBATH MPOTPAMMBI, HAIMCAHHBIE Ha si3bIKe Python;
— HacTpauBath BIIJIA;
— MPEJICTaBISATh CBOM MPOEKT. gradems:
— OCHOBHOU TEpPMUHOJIOTHEH B 00JaCTH aJTOPUTMH3AIUU U TPOTPAMMHUPOBAHUS;
— OCHOBHBIMHU HaBBIKaMHU IIPOTpaMMHUPOBaHUS Ha si3bIke Python;
— 3HAHUSIMH 110 YCTPOMCTBY U IPUMEHEHHUIO O€CITUIIOTHUKOB.

@opmMbl MOABEAEHNUSI HTOTOB PeAJTH3AIUM JTOMOJTHUTEIbHOI MPOrPaMMbl
[ToaBeneHne UTOTOB peanu3yeTcsl B paMKax CJICAYIOIMINX MEPOTPUSITHH:

TECTUPOBAHUE IO MPOTPAMMUPOBAHUIO Ha s3bIke Python, 3amuTa pe3yiabTaToB
BBITIONTHEHUS Ketica Ne 4, TpymmoBbie COPEBHOBAHUS.

DopMBbI 1eMOHCTPALMH Pe3yJIbTATOB 00yUYeHUs
[IpencraBnenue pe3ynbTaToB 0Opa30BATENBHON ACSATEILHOCTH TPOUIET B (popme

nyOJIMYHON Tpe3eHTAIlMN PEIICHU KeHCOB KOMaHJIaMHU U TOCIEAYIOIIUX OTBETOB
BBICTYIAIOIIMUX HA BOPOCHI HACTABHUKA U APYTUX KOMaH/I.

DopMbI JUATHOCTUKH Pe3yJIbTATOB 00y4YeHUsI
becena, TectupoBanue, onpoc.



II. YueOHO-TEMAaTHUECKUH IJIAH

Ha3Banmue pa3aesia, TEMbI

Koau4yecTBO yacoB

Bcero

Teopus

IIpakTukal

DopmbI
arrecranuu/
KOHTPOJIA

BBenenue B 00pa3oBaTe/ibHYIO
MpoOrpaMmy, TEXHHKA 0€30MaCHOCTH

1

TecTupoBanue

OcHoBbl s3b1ka Python. [IpuMepsbl Ha
si3bike Python ¢ pazoopom
KOHCTPYKIMI: IMKJIBI, YCT0BHS,
BETBJICHUS, MACCHBBI, THIIBI JAHHBIX

TecTupoBanue

Keiic 1. «Yragai ayncio»

1,5

2,5

JdemoHcTpanus
pelieHuni
Keiica

3.1

BBenenue B HCKYCCTBEHHBIN MHTEIIIEKT.
[Tpumeps! Ha s1361Ke Python ¢
HCKYCCTBEHHBIM UHTEJUIEKTOM IO
YraJbIBaHUIO YUCEI, METOJI TIUXOTOMUH.
VYpaBieHue NCKyCCTBEHHBIM
MHTEJUIEKTOM

3.2

[ToaroroBka Kk MyOIMYHOMY
BBICTYIUICHUIO JIJIS1 3aIIUTHI
pe3ysbTaToB. JleMOHCTpalus oTyeTa B
TPyIIE U 3alllUTa Pe3yJIbTaTOB PadOTHI

0,5

0,5

Keiic 2. «Cnacu ocTpoB»

2,5

3,5

JdemoncTpanus
pelieHuni
Keiica

4.1

Pa6ora Ha s3p1ke Python co cioBapsamu
Y CIIUCKaMHU, MHOKECTBEHHOE
MpUCBavBaHue, 100aBICHUE HIEMEHTOB
B CIIMCOK U UX yJaJieHue

4.2

[InanupoBaHue nu3aiiHa U MEXaHUKU
urpsl. Co3aHue rIaBHOrO MEHIO UTPBI,
IIOJICYETA OUYKOB

4.3

Busyanusanus nporpaMmbl B BUJIE
OJIOKCXEMBI

4.4

TecTupoBaHue HaNMCAaHHOM MPOTPAMMBI
u nopabotka. [lonroroBka
MyOJTMYHOMY BBICTYIUICHUIO JUJIS
3aIUTHl PE3YIHTATOB.

JleMoHcTpalys pe3yabTaToB paboThI

0,5

0,5

Keiic 3. «KaabkyasTop»

JdemoncTpanus
peleHum
Keiica
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5.1 [[ToctaHOBKa MPOOIEMBI, TEHEPALTHS 1 0,5 0,5
IIyTEN PELICHUS

5.2 |Coznanne mpOCTEHIIIEro KAIBKYISITOpa 2 - 2
¢ noMoIbto oudanoreku Tkinter

5.3 | TectupoBanue HamucaHHOM mMporpamMmbl 1 - 1
U
nopaboTKa

5.4 |IloaroToBka K mmyOoJIUIHOMY 1 0,5 0,5
BBICTYIUICHHIO JJIS 3aIIATHI
pe3ynbTaToB. JleMoHCTpanus
pe3yIabTaTOB PabOTHI

6. |Keiic 4. IIporpamMmupoBanue 16 4 12 JdemoncTpanus
ABTOHOMHBIX KBQ/IPOKONTEPOB pemeHuii

Keiica

6.1 | TexHuka 6€30MaCHOCTH TIPH TOJIETaX. 1 0,5 0,5
[IpoBeneHre MoJIETOB B PYYHOM PEXHUME

6.2 | [IporpammupoBaHue B3j€Ta M MOCAIKH 2 0,5 1,5
OECIMIIOTHOTO JIETATEIBHOTO armapara

6.3 | BeimosiHeHue KOMaH/ 2,5 0,5 2
«pazBoOpoOTY, «U3MEHEHUE
BBICOTBI», «M3MEHEHNE
TTO3UITHD)

6.4 | BeimonHeHue rpynnoBoro nojieTa 1 0 1
BPYUYHYIO

6.5 | BeimonHeHnue no3urnOHUPOBAHUS 110 4 1 3
MeTKaM

6.6 | [IporpammupoBaHue rpynmnoBoro 3 1 2
oJIeTa

6.7 | IIporpammupoBaHue poeBOTO 2,5 0,5 2
B3aHMMOJICUCTBUS

Hroro:| 34 11 23
I11. Conepsxkanne yueOHO-TEMATHYECKOTO IUIAHA
Ne Tembl 3aHATHH Coaepxanue 3aHATHH
1. | BBognoe 3ansitue. BBegenne | Teopusi: BBejieHIE B 00pa30BaTEIbHYIO

B MpeJMeT, TEXHUKA
oe3onacHoctu (1 4)

nporpammy. O3HaKOMJIEHHE O0yUYaOLIUXCS C
IporpaMMoH, npuéMamu u opmMamMu padboThI.
Beoansiii nHCTpYKTaX 110 Th.




2. | OcHoBbl si3bika  Python. | Teopus: uctopus s3sika Python, cdepa
IIpumepsl Ha sa3bIKe Python | IpuMeHEHHUS A3bIKa, Pa3JINUYKE B BEPCUX,
C pa30opoM KOHCTPYKIMiA: | 0COOEHHOCTH cuHTaKkcuca. OObsBICHUE U
HHUKJIbI, YCJIOBHSI, | UCIIOJIb30BaHME NepeMeHHbIX B Python.
BeTBJICHHS, MACCHBBI, THNIBI | VIcIOIB30BaHNE CTPOK, MaCCUBOB, KOPTEKEN U
JAHHBIX (2 9) cioapeit B Python. Mcnionbs3oBanue ycnoBui,
ITMKJIOB 1 BeTBJIeHUH B Python.
IIpakTuka: 3anyck uaTepnperaropa. Paznuuus
MHTEepIpeTaTopa U Komnwiaropa. Hanucanue
MPOCTENIINX JEMOHCTPALIMOHHBIX IPOTPaMM.
MuHu-IporpaMMbl BHYTPU TPOTPaAMMBI.
Brlpaxenus B BbI30Bax (GyHKUMH. MimMeHa
MEPEMEHHBIX. YTIPaXKHEHUSI 110 HAITUCAHUIO
IIpOrpamMM C UCIOJIb30BAHUEM IIEPEMEHHBIX,
YCJIOBUH U UKJIOB. [ 'eHepanus cirydyaiHbIX
yycell. [ pynnupoBka HUKIOB B OJIOKH.
Onepanuu cpaBHEHUS.
3 Keiic «¥Yragait yuciao»

3.1 | Begenne B uCKyccTBeHHBIH | Teopusi: anropuTMBI MOMCKA YUCIIA B MACCHBE.
uHTeueKT. Ilpumepsr  Ha | BapuanTel coptupoBok. Ilonck quxoromuei.
SI3BIKE Python ¢ | PaGora ¢ mepeMeHHBIMH, paboTa ¢ PYHKIIUSIMHU.
HCKYCCTBEHHBIM IIpakTHKa: yrpa)xHEHUs O IOUCKY YUCEN B
MHTEJJIEKTOM I10 YTaJIbIBAHUIO | MacCHBE. YTIPaKHEHHs] HA COPTUPOBKY YHCET.
qucesl, METOA JUXOTOMHMHU. | AJIrOpUTMBI Moucka yucia. MccnenoBanue
VYnpaBieHne HCKYCCTBEHHBIM | CKOPOCTH pabOThI aIrOPUTMOB.

UHTEIIIeKTOM (3 1)

3.2 | IloaroroBka K myoJIMYHOMY Teopusi: coznanue yqoOHOM 1 MOHATHOM
BBICTYIUICHUIO TSI 3aIIUThI IpE3EHTALNH.
pe3ynbTaToB. Jlemonctpauus | [lpakTuka: mnoAaroroBka Mpe3eHTAUU IS
OTUETa B TPYIIIIE U 3a1UTa 3aIUTHI.
pe3yabTaToB paboThl (1 u) [TonroroBka peuu AJisl 3aIIKUTHI.

4 Keiic «Cnacu ocTpoB»

4.1 | Pabora Ha s13bike Python co Teopusi: 3HAKOMCTBO € KEMCOM, NPEICTABICHHUE

CJIOBapsIMU U CIIMCKaMH, MOCTaBJIEHHOM MPOOIEMBI.
MHO>KECTBEHHOE Hoctyn k anmemenTam no unaekcam. [lonyuenue
npucBauBaHue, 100aBJIeHUE | cJI0Ba U3 cioBaps. OToOpakeHHe UTPOBOTO
AJIEMEHTOB B CITUCOK M MX noJist urpoka. [lomydeHnue npeanonoxeHui
ynanenue (2 4) urpoka. [IpoBepka gomyctumoctu
npeanookeHu urpoka. Ilpakruka: Mo3roson
ITYpM. AHaJIU3 IpoOIeMbl, TeHepalus 1
obOcyxaeHue MeTooB e¢ pemienus. Co3gaHue
npoToTuna nporpaMMbl. OTpaboTKa METOTUK.
4.2 | IlnanupoBaHue qu3aiiHa U Teopus: moHsATHE KMEXaHUKA UTPBI»,

MexaHukH urpel. Co3zanue
TJIAaBHOTO MEHIO UTPHI,

OTpaHWYEHUS, TIPABUIIA.
IIpakTuka: ynpaxsaenus. [IpoBepka Hanmu4us

moJjicuera




OUKOB (2 u)

OYyKBBI B CEKpeTHOM ciioBe. [IpoBepka — He
nooeauin mu urpok. Od6paboTka OIIMOOYHBIX
npeanonoxeHui. [lpoBepka — He nmpourpain iu
UTPOK. 3aBEepIICHUE WM TIepe3arpy3Ka urpsbl.
Co3nanne TIaBHOTO MEHIO UTPBI, PeaTH3alius
MOJICUETA OYKOB.

4.3 | Busyanmzanus nporpamMmel B | Teopusi: mpoeKTUPOBAHUE MPOEKTA C TIOMOIIBIO
BHJIe O10K-cxXeMmbl (1 1) 0JIOK-CXEM.

IIpakTuka: co3nanue 61ok-cxem. BeTBienue B
0JIOK-CXeMax. 3aKaHYMBAEM WJIM HAUMHAEM UTPY
¢ Hauana. Crnenyromias nomneiTka. ObpaTHas
CBSI3b C UTPOKOM.

4.4 | TectupoBaHWE HAITUCAHHOM IIpakTHKa: TECTUPOBAHUE CO3/IAHHOU
IpOrpaMMBbI U I0pabOTKa UTPBINPOTPaMMBI, TOPAOOTKA U pacCIIUpPEHUE
(0,5 1) BO3MOKHOCTEH.

4.5 | IlogroroBka k myosmyHoMmy | IlpakTHKa: MOAroTOBKA MPE3EHTALUU U PEUn
BBICTYIUICHUIO ISl 3a1UThI Jutst 3auThl. [Ipe3eHTanus co3aHHoM
pe3ynbpTaToB. JleMOHCTpalys | IPOrpPaMMBL.
pe3ynbTaToB padoTsl (0,5 1)

5 Keiic «KaabkyasaTop»

5.1 | Odopmnenue npoekTHo! | Teopusi: 3HAKOMCTBO € KeiiCOM, MPEICTaBICHHUE

UJeH. ®opMUPOBAHHE | TOCTABICHHON POOJIEMBI.

IIPOTPaMMBI IIpakTHKa: MO3roBOM WITYpM. AHAIN3

pa6ot (1 1) po0JIeMBbl, TeHepaIys 1 00CYKJIECHIUE METOJIOB
€¢ penieHusl.

5.2 |Ilporpamma 1 pabotsl | [IpakTHKa: HaMCaHUE TPOTPAMMBI IS
Kanbkynaropa (1 u) OyIylIero KaJbKyIaTopa.

5.3 | Cozmanme BHemHero Buja | [IpakTHka: co3gaHue BHEIIHETO BUIA
KajpKyssiTopa (1 v) KAJIBKYJISITOPA.

5.4 | TectupoBaHME HAIIMCAHHOMN IIpakTHKa: TECTUPOBAHUE CO3AAHHOMN
IpOrpaMMbl U 10paboTKa MPOrpaMMmbl, 10pabOTKa U pACIIUPEHHE
(14) BO3MOKHOCTEH.

5.5 | IlogroroBka k nyosnyHomy | [IpakTuka: NOoAroTOBKA MPE3EHTALMU U PEYU
BBICTYIUIEHUIO JJIs1 3aLLUTHI JUTSL 3AIUTBHI.
pe3ynbTatoB (0,5 u)

5.6 | demonctpanus pedynpratoB | [IpakTHka: mpe3eHTanus Co31aHHON
pab6otsi (0,5 9) IPOrPaMMBI.

6 Keiic «IIporpaMMupoBaHie aBTOHOMHBIX KBaJPOKOINITEPOB»
6.1 | Texuuka Oe3omacHocTH Tpu | Teopusi: 3HAKOMCTBO C KEHCOM, MPEICTAaBICHHE

HOJICTAX. [TpoBenenue
NoJICTOB B pyyHOM pexume (1

)

MIOCTaBJIEHHOM MPoOIeMBbI, TpaBuiIa TEXHUKU
6e3omacHOCTH. M3yueHne KOHCTPYKIIUH
KBa/IpOKONTEPOB.

IIpakTHka: N0JIETH HA KBAIPOKOIITEPAX B
PYYHOM pEXKUME.
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6.2

[IporpamMmupoBaHue B3JETa U
MOCaJKu OECIUIOTHOTO
JeTaTenbHOro anmnaparta (2 u)

Teopusi: OCHOBBI IPOrpaMMHUPOBAHUS
KBaJIpOKONTEPOB Ha si3bike Python.

IIpakTnka: TecTupoBaHUE HATMCAHHOIO KOJA B
peXHUMax B3JIETA M MTOCAJIKH.

6.3 | Beimonnenne KomaHn Teopusi: TeopeTHYECKHE OCHOBBI BHITIOJIHEHUS
«pazBopoTY, pa3BopoTa, N3MEHEHHUS BHICOTHI U TIO3UIIMH Ha
«A3MEHEHUE BBICOTHI», KBaJIpOKONITEpax.

«A3MEHEHUE TTO3UIUN IIpakTHKa: TECTUPOBAHUE MPOTPAMMHOTO KOJIa
(2,5 4) B
peXrMax pa3BopoTa, H3MEHEHUs BHICOTHI U
MO3UIUH.

6.4 | BeimonHeHue rpynmnoBoro IIpakTHka: BRINOIHEHUE TPYIIIIOBOTO MOJICTA
nosiéta Bpy4uHyo (1 1) Ha KBaJPOKOIITEPE B PYYHOM PEKUME.

6.5 | BeimonHeHue Teopusi: 0CHOBBI MO3UITMOHUPOBaHUS indoor 1
TIO3UIIHOHUPOBAHHS o | outdoor KBa[pOKOMTEPOB.

METKaM IIpakTHKa: TECTUPOBAHUE PEKUMA
(4 4) no3uronupoBanus no ArUco - Mmapkepam.
6.6 | [IporpammupoBanme Teopusi: OCHOBBI IpyIIIOBOTO MOJIETA
rpynmnoBoro noiuera (3 9) KBaJIpoKonTepoB. M3yueHne TUIIOB IPYIIIOBOTO
MOBEJICHUS POOOTOB.
IIpakTHKa: MpOrpaMMHPOBAHUE POS
KBaJIPOKOIITEPOB JIJIsl TPYIIIOBOTO MOJIETA.
6.7 | IlporpammupoBanre poeBoro| Teopusi: OCHOBBI TPOTPAMMHUPOBAHHS POS

B3auMozeicTBus (2,5 1)

KBaJPOKOIITEPOB.
IIpakTuka: BeinosHeHNe rpynmnoBoOro noJjieTa B
ABTOMAaTHYECKOM PEKHME.
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IV. Conep:kanue TeM nNporpaMmbl

Keiic 1. «Yragai yucao»

[Ipy  pemieHuM  AaHHOTO  Keiica  oOydwaromigecss  OCBaWBAIOT  OCHOBBI
IporpaMMHUpOBaHusl Ha s3blke Python mnocpencTtBom co3naHusi Wrpsl, B KOTOPOH
MI0JIb30BATENb YraJbIBAET YUCIIO, 3aJaHHOE KOMIIBIOTEPOM.

[IporpaMmma 3aTparuBaeT MHOTO KIKOYEBBIX MOMEHTOB IPOrPaMMUPOBAHUS:
KOHBEPTHUPOBAaHUE THUIIOB JAHHBIX, 3alIUCh U YTeHHE (aiIOB, UCIIOIB30BAHNUE AITOPUTMA
JIEJIEHNs OTpe3Ka nornojam, 00padoTKa MOJIyYEHHBIX JAHHBIX U MIPEICTABICHUE UX B BUJIE
rpaduKoB.

Keiic 2. «Cnacu ocTpoB»

Keiic nmo3Bossier oOyuarommmcs nopabotate Ha s3blke Python co cinoBapsamu u
CIIMCKaMU; U3y4YUTh, KaK JIeJ1aTh MHOKECTBEHHOE IPUCBAaNBAHNE, JOOABIEHUE JIEMEHTOB
B CITUCOK U MX yJlaJIeHUE, CO3/IaTh YHUKAIbHBIN AU3aiiH OyAyIIeil UTPBI.

Keiic 3. «kKaabkyasitop»

[Ipy pemennn AaHHOrO Kelica ydamuecs CO3Jar0T NEPBOE IMPOCTOE MPUIOKECHHE
KaJbKYJISITOP: BBIIOJHSIOT MPOTPAMMHYIO YacTh Ha sSI3bIKE MporpammupoBanus Python u
co3naroT uHTepdeiic a1 moap3oBaTes npu nmoMorny oudmuoreku Tkinter.

Keiic 4. IIporpammupoBaHne aBTOHOMHBIX KBaJPOKONTEPOB

PoeBoe B3auMmoneiicTBre poOOTOB SIBIISIETCS aKTyaJlbHOM 3a7jaueil B COBPEMEHHOM
pobotoTexHuke. KBampokonrepsl MOXKHO CUMTaTh JieTaromieil podororexnukou. oy
KBaJIPOKOINTEPOB, BBINOJIHEHUE 3a/JaHHUsd OOEBBIMM OECHUJIOTHBIMHM JIETAaTEIbHBIMU
anmnapaTtaMu - TaKMe 33Jaud PEIIAlOTCs ¢ MOMOIIBI0 MPUMEHEHUsI allTOPUTMOB POEBOTO
B3aUMOJICIICTBUS.

JlaHHBIN KEIC MOCBSIIEH CO3aHHIO M0y KOMITEPOB U3 3X Or1a BHIMOIHSIONMIUX TOJIET
B aBTOHOMHOM pekumMe. OOyyarouiyecs: mojydaT HepBble HAaBbIKA MPOrpPaMMHPOBAHUS
TeXHHUUeCKoM cuctemMbl Ha sa3bike  Python. TIlo3nakomsTcss ¢ anropurmMamu
NO3ULMOHUPOBAHUS YCTPOICTB Ha YJIMUIIE U B IOMEIIEHUH, a TAK)KE Y3HAIOT O IPUHIMIIAX
paboThl ONTUYECKOTO paclo3HaBaHUs 0ObEKTOB.

Kanposbie yciioBus peaju3anuy NporpaMmsbl

KommnexkroBanue o0Opa3oBaTeIbHON OpraHu3aluu NeAarornyecKuMH,
PYKOBOJSALIMMH U HWHBIMU DPAOOTHHUKAMHU, COOTBETCTBYIOIIMMHU KBaJU(UKALMOHHBIM
XapaKTepUCTUKAM 10 COOTBETCTBYIOIIEH JTOJIKHOCTH.

TpebGoBaHus K KaJJpOBBIM pecypcam:

® YKOMIUIEKTOBAaHHOCTh ~ 00pa30BaTEeNbHOTO  YUPEXKACHUS  IMearorMuecKuMH,
PYKOBOJSIIMMHU ¥ UHBIMU PAOOTHUKAMU;

®ypOBEHb KBAIM(PHUKAIUU TEJArOTMYeCKUX, PYKOBOISIIUX W HMHBIX PAOOTHUKOB
00pa30BaTEIBHOTO YUPEKICHUS;

@ HETIPEPHIBHOCTH MPO(PECCHOHATBFHOTO PA3BUTHS MEJArOTHYECKUX M PYKOBOISIIUX
pabOTHUKOB 00pa3oBaTeIbHOIO YUpEXKJICHUS, pean3yIoIero OCHOBHYIO
00pa30BaTeIbHYIO IPOTPaAMMY.

Komnereniunm  memgaroruyeckoro  paboOTHHKA,  PEaTM3yIOMIEr0  OCHOBHYIO
00pa30BaTeNbHYIO IPOTpamMMy:

eo0ecrneuynBaTh YCJIOBUS JUIsSl YCIICIIHOM NesATENbHOCTH, MO3UTUBHON MOTHBAIIUH, &
TaKKe CAaMOMOTHBHUPOBAHUS 00YJaIOIINXCS;

®OCYIIECTBIIATh CAMOCTOSATENBHBI MOMCK W aHadN3 HMH()OPMALUU C MOMOIIBIO
COBPEMEHHBIX HH()OPMAIIMOHHO-TIOUCKOBBIX TEXHOJIOTUI;

®OPraHU30BBIBATH W COIMPOBOXKIATH YUEOHO-HCCIEAOBATENBCKYI0 U MPOEKTHYIO
JEeSATEIBHOCTh O0YUYalOIINUXCs, BBIIOJIHEHHE UMW HHIUBUIYAJIbHOTO IIPOEKTA;
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S HTEPIPETUPOBATH PE3YJIbTATHI JOCTHKEHUI 00y4arouXCs;

®HaBBIK MPOrpaMMUPOBaHUs Ha si3bike Python;

e1ICITI0NIK30BaTh OubIMoTeKy Tkinter;

®HABBIK CO3/IaHHSI KOMITBIOTEPHBIX UTP U MPUTI0KECHUH;

®IIpOEKTHUPOBaHKE HHTep(elica OIb30BaATENEH;

®TIOUCK U WHTErpanus OMOIUOTEK MPOTPAMMHOTO KOJa C OTKPBITHIX HCTOYHHKOB
tuna GitHub B coOcTBEeHHBIN TPOEKT;

®HABBIK paboTHI B crienanu3upoBanHoM [1O s co3nanus npe3eHTanum.

V. MaTepuajibHO-TeXHHYECKHE YCJIOBUS PeaJu3aluu MPorpaMmel
AnnapaTHoe ¥ TeXHHUYeCKOe o0ecrneyeHmne:

PabGouee mecTo oOyuarornierocs:

HOYTOYK: TMPOW3BOAMTEIBHOCTh mporeccopa (mo Ttectry PassMark - CPU
BenchMarkhttp://www.cpubenchmark.net/): ne menee 2000 equnuI; 00beM ONEPaTUBHON
mamsaTa: He MeHee 4 1'6; oO0bem Hakommrens SSD/eMMC: nwe menee 128 I'6 (wmm
COOTBETCTBYIOIIMI MO XapaKTEPUCTUKAM TNEPCOHATBHBIA KOMIIBIOTEp C MOHHUTOPOM,
KJIABUATYPOH M KOJIOHKAMH).

PaGouee mecTo nmpenogaBatens:

HOyTOYK: mpoueccop Intel Core i5-4590/AMD FX 8350 ananoruunas wim Oolee
HOBas Mojelnb, rpaduaeckuii mpoueccop NVIDIA GeForce GTX 970, AMD Radeon R9
290 ananoruyHas uiau 6oJee HoBasi MOJIENb, 00BEM ONEPaTUBHOM MamsTH: HEe MeHee 4 170,
BugeoBsixon HDMI 1.4, DisplayPort 1.2 wunu Oonee HoBas Mojenb (WU
COOTBETCTBYIOIIMI MO XapaKTEepUCTUKAM TMEPCOHAIBHBIA KOMIIBIOTEp C MOHHTOPOM,
KJIaBUATypOH U KOJIOHKaMH);

— KOMITBIOTEPHI JOKHBI OBITH MOAKIIOUEHBI K enuHou cetn Wi-Fi ¢ moctymom B
WHTEPHET;

— TpE3EHTAIIMOHHOE 00O0pynoBaHUE (MPOEKTOP C HSKPAHOM) C BO3MOXKHOCTHIO
MOJIKJTFOYCHHUS K KOMITBIOTEPY — | KOMILIEKT;

— ¢aunmyapT ¢ KOMIUIEKTOM JIMCTOB/MapKepHasi JOCKa, COOTBETCTBYIOIIUN HAOOP
MUCbMEHHBIX MPUHAISKHOCTENH — | 1mIT.;

— kBaapoxkonTtep DJI Ryze tello — ne menee 3 mit.;

—T0JIE METOK;

— Wi-Fi poyrep.

IIporpammHoe o0ecnieyenue:

— komnuisitop Python 3.5;

— BeO-Opay3sep;

— nakeT o¢ucHoro I10;

— TEKCTOBBIM PEIAKTOP.
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