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MyHHUHTATLHOE KA3eHHOE o6ueobpazoBaresibHoOC
«[epeiixanosexas COLI Nel um.P.OcmaHoBa»

Cyaeiimat -CrajbCKHii panoH
-0 npoduei

« »

y‘lpe‘,lmemic

Ilentp unppoBoro H ryMaHHTAPHOI
Touxa Pocra

2023r. « »

«PACCMOTPEHHO» «COIJIACOBAHHO» <Y
Jam. upextopa no YBP  Pykosoautesb ICHTPA «Touxa Pocza 1 KO «r" collb
Maramzaposa D.M.. Siru6ekosa ©.O. (/7% apxumypagopa M.H.
— 153 588 2023r.

«IIpOl"paMMHPOBaHﬂe 0eCnuJI0OTHO-JIETATEL

TOUKA i'

S

POCTA

SENEPASIBHASA CETb UEHTPOB
OBPA30BAHUA UuoPOBOro
¥ FYMAHWTAPHOIO NPOSUNEN

PABOUAS IIPOTPAMMA
JonoTHHTEIHLHOTO 00pa30BaHHs

110 TEXHUYECKOMY HaﬂpaBJIeHI/IIO

BbHBIX aNmnapaToB»

8-11 xuacchl

Vyurens: Hypanies M.T..

2023—2024 yueGHbIH rox

e e LAY L BT AU Y TSRV I VBT
- IO BRI AL 1 TR B SN Y 1,
o1 SRS E g



N

r’r B e e o P - ‘
St o A WP TEL AT L i A A TR B Wl LA AN B 077

S emeaNNAY -
PR ——

Mymuumanbnoe Ka3eHHOE 06111006pa";onaTenbuoe yllpC)KIlCHHC

«I"epeiixanoBckas cpetHis o6ieobpasoparesibHas koIa Nel»

Pabouasi nporpamMma

BueypouHoii aesiTeIbHOCTH
hon Ha npHMepe
annapara».

«OCHOBBI MPOrpaMMHPOBAHHS HA ssbike Pyt
NpOrpaMMHPOBAHHS GecnHJI0THOrO JIETaTeJIbHOr0

YpoBeHb 06pa3oBaHKs: OCHOBHOE ob1ee 00pa3oBaHHE,
KonuuecTBo yacoB: 34
Cpox peanmauﬂu nporpaMmsl: 1 rox

B03paCT ()\G.Ha}omuxcx 12 — 17ner.
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IMosicuuTe/ibHAS 32ITHCKA

[Tporpamma «OcHoBbI MporpaMMHpPOBaHHA Ha A3blke Pytho, Ha gy

’ ]

(
apata» | yg
NporpaMMupoBanns 6ecnujIoTHOro JIETaTeJIbHOro ammap CB Heqe%

yaca B rop,
CocraBnena ua OCHOBAHHHU:

HCKOH De
- 3axoHa Poceniickoii Meneparn «O6 o6pasosarnH B Pocch A€pary,

0T 29.12.2012 roga Ne 273;

-KoHuenuuy NPENofaBaHus  IpeAMETHOM
B o0pasopatenshix opranusammix Poccriickoii Qezepallid, peanusyromy,

obmactt  «TexHomoryg,

OCHOBHBIE 06111€06pa3oBaTebHEe IpOrpaMMEDy;
- Paciopsxenns Munucrepersa npocsemerus PO or 01.03.2019 r Ne P-23
«Meronuyeckue PEKOMEHIaLH 110 CO3JaHHUI0 MECT I pealla3allid OCHOBHBIX H
IporpamMm HpoBoro,
B

AOIOJHUTENBHEIX 06me06pa303a'reanbe

eCTeCTBeHHOHay‘iHOI‘O, TEXHHUYECKOTO U T'yYMaHUTapHOI'0 HpOd)HﬂeH

o6pasoBarenbuprx OPTaHH3aUHAX, DACTIONONKEHHBIX B CeJbCKO MECTHOCTH H
MallbIX TOpOJaX, M JHCTAHIHOHHEIX lIporpamMM  o0y4eHns ompenenéHusIx
kateropui oGyyaromuxcs, B Tom yuce Ha 6a3e ceteBoro B3aHMOZEHCTBHS»;

- Ilpuxasa MOH u MIT KK Ne361or 05.02.2019r, «O BHECCHHH H3MeHeHmii g
TIpHKa3 MHHHCTepcTBa obpasoanus, Hayku u MOJIORE)HO! nonuthky or 28
OKTA6ps 2018 . «o06 YTBEPKICHHH KOMITIekca Mep, KoHuenmuy o pbeanuzanuy
MeponpusaTus ¢enepansHoro npoekta «CoBpemennag WKona» mo 06HOBIEHHIO
MaTepHalbHO  TeXHHYEeCKOH Gazgy A popMupoBanys Y obyydaromuxcy
COBPEMEHHBIX TEXHOJIOTHYECKHX 1 TYMaHUTapHEIX HaBEIKOR)).

Pa6oyas TlporpamMMa  Kypca paspaGorana Ha OCHOBamyy Iporpamy
TexHonapka  «KBaHTopuym» y HalpaBleHa Ha noarorosky TBOpyYeckojj,
TEXHUYCCKH  TPAMOTHOM, rapMoHMYHO Pa3BHTOH  nHunocTy, o6nazaromej
JIOTHYCCKHM  MBIILTIEHHEM, CIIOCOGHOI aHAH3HPOBATh M perary 3anayy p

KOMaHie B  obnactu HHPODMAaLIHOHHBIX g a3pOTeXHOJIOrHj, pewary

CHUTYAlIMOHHbIE KeHcoBble 3a/laHus, OCHOBAHHEIE Ha I PYNIOBEIX Npoekrax.




3aHATHA 1O JAHHOMY Kypey paccutanbl Ha obieHaydHyko MOJIrOTOBKY

O0YHAIONWMXCS, PA3BUTHE MX MBILICHHS, JIOTHKH, MATEMaTHYECKHX CTIOCOBHOCTEH,
UCCNICNIOBATENLCKHX HABBIKOB.

YueOubiit kype «OcHoBBI IporpaMmipoBanis Ha si3bike Python Ha ripumepe

NPOrpaMMHUpPOBAHUS  OeCTIIOTHOrO JIeTaTeNbHOro anmnapara» HalpaBJI€H Ha

U3YYCHHE OCHOB IIPOrpaMMHUpPOBAHKA Ha A3bIKE Python A TNpOrpaMMHpOBaHHE

ABTOHOMHBIX KBaJIPOKONTEPOB.

B pamkax Kypca «OcHoBbl mporpammupoBaHus Ha s3bike Python ma

puMepe IIPOrPpaMMHPOBaHUS OecnMIOTHOrO  JIETaTEeJIbHOIo almnapaTa»

00ydJaroulMecs CMOTYT MO3HAKOMMTBCH C (DM3HYECKHMH, TEXHHYECKHMH H

MAaTeMaTHYECKUMU TOHATHAMH. [IproGpeTéHHble 3HaHMA OyMyT NPUMEHHMBI B
TBOPYECKUX MPOEKTAX.

Yuelubiit Kypc «OcHOBEI mporpaMMHpoBanus Ha s3bike Python Ha mpumepe
TNIPOrpaMMHUPOBaHHs GECITMIOTHOrO JIETATENBHOrO aIapaTay NpeAcTaBIieT coOoH

CaMOCTOSITENIbHbIA MOJYNb M COINEPXUT HEOOXOJUMBIE TeMBI M3 Kypca
MHQOPMATHKY U QU3MKH.

Ieqs nporpammer: ocBoenne Hard- u Soft-komnerenmuit 06yyaromumucs B

00J1aCTH IPOrPaMMHUPOBAHKS U a3POTEXHONOT ML Yepe3 UCIIONb30BAHMUE KeliC-
TEXHOJIOTHH.

3agauu:

Obyuarowue:

T H3YYMTb 0a3OBBle NOHATUS: ANTOPHTM, GIOK-CXeMa, NepeMeHHas, MUKJ,
YCIIOBHS, BEIYUCITMMAS (YHKIMS;

— COOPMHMpOBATH  HABEIKH  BBINONHEHHS  TEXHOIOTHYECKOM LEMOYKU

Pa3paboTKy POrpaMM CPECTBAMH S3BIKA nporpamMmupoBanus Python;
~ M3ydHTb OCHOBHBIC KOHCTPYKUMH s3bIKa MNpOrpaMmupoBanus Python,
NO3BOJISIOLIME PaboTaTh C NMPOCTBIMH M COCTABHBIMM TUIAMU JaHHBIX

(CTpOKaMPI, CIIUCKaMH, KOPTEXaMHy, CJIOBapsIMH, MHO)KGCTB&MI/I);

ESTRTSTEINCIN W/ 6. ARV IIL VNPT A0 TEX ISR W AN R 28 P D0 YA AR 7o




eTHOH Y€OHe;

Ha KOHKp
aMMHPOBaH
a Hera'reﬂbﬂblx annapatos
AT 1X
_ payauts P MeH  paHo oo™
orpaM
aryali (P ' eTareﬂbeIX - apeld
yue6Hy™©? il sid 0 crun0TH!
1K yI0 pOBa
_ pa3BHTP pgaBb
ga npa s
(EHHA) 5 oif ueﬂTeﬂbHOCT
HP"B HaBbl
Pa?euemo U HO 3a11a¢a
cy10Bap e
CHOCO6CTBOBaTb pacu#P 2 H MaHA H‘Iecxoro MBI
9TH
CHOCO6CTBOBaTb p BHTHIO paMATE
oCTH ;i
H306perareﬂbH ’ AATOP HTMqucxoro MmeIeHwL
CHOCO6CTBOBaTb pa3BH HIO o LA 3HaHI/IﬂM,
HHTE XHAY
CHOCO6CTBOBaTB d)opMHPOBaHmO ; PaKT H‘ICCKOFO pPIMeHeHH}I
eHuA
cnoco6crsoxarb d)OpMHPOB w0 YM
Ty HaHHU
it ) | MeHTHpOBaTB U OTCTaHBaTb
= cd)opMHpOBaTb yMEHHE d)opMmepOBaTb, apry-
cBOE MHEHHE;
— cpopmupoBaTE yMEHHE BpICTYNaTP 1y 6mHIHO c noxTafaMH;
npe3eHTaLlwIMH uT I
Bocnumamer/lbﬂbze:
_ BoCIHTBIBATD aKKypaTHOCTb b7 4 ,chuHHHHHHpOBaHHOCTb MpH BBHITOTHEHUH
paboTBl;
pHOM MOTHBAallHH K Tpy0BOH

— cnocobcTBOBaTh (popMHpOBAHHIO [TOJJOXKHTEL

JeAT eJILHOCTH;

_ crocofcTBOBaTS POPMHPOBE

TBOp‘ICCTBa IpH BBIITOJTHEHHH KOMaHIHBIX 3alIaHHﬁ,’

_ pochHTHIBATS TPYA0IIOOHE, YBaXEHHE K TPYAY;
H3Ma H B3aHMOIIOMOILH;

HHIO OIIBITa COBMECTHOI'O H HH,ZIHBH,HyaHBHOF (o]

— (opmmpoBaTh 4yBCTBO KOJIICKTHB

— BOCIIUTBIBA
Th 4YYBCTBO naTpHOTH3Ma, T an(,lIaHCTBeHHOCTH, ropAOCTH 3a

JIOCTH)KCHHA 0T€4YeCcTBEHHOH HayKH H TEXHHKH
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Wi omeres

Ipornosnpyembie pesyanTatThi i cnocobui nx NpoBepKH

JIRYHOCTHBIC Pe3yJIbTATHI:

KPUTHYECKOE OTHOLIEHHE K uHbopMaumu u  u3bMpaTensHocTs e
BOCHIPHATHS

OCMBICIICHHE MOTHBOB CBOMX ICHCTBHIA MPH BBITIONIHEHHH 3a/[aHHA;
Pa3BUTHE MOOO3HATENHHOCTH, COOOPA3NTENBHOCTH TPH  BBIMOTHEHHH
Pa3HOOOPa3HbIX 3a/[aHHii IPOOIEMHOT0 1 IBPUCTHYECKOTO XapaKTepa,

Pa3BUTHE BHUMATENLHOCTH, HACTOMYHUBOCTH, LIENEYCTPEMIEHHOCTH, YMEHHA
NIPEOJI0NIEBATh TPy JHOCTH;

Pa3BMTHE  CaMOCTOSITENIBHOCTH  CY)KIEHHH,  HE3aBMCHMOCTH  H

HECTAHAAPTHOCTH MBILLIJICHU,

OCBOCHHE COLMAIBHBIX HOpPM, IIpaBUJ IIOBEACHHA, pOJ'ICﬁ H q)OpM

COLMAJIbHOM JKU3HH B IpyIax U coo0LIecTBax;

dopmupoBaHHEe KOMMYHHKATHBHOM KOMIIETEHTHOCTH B OOIIEHHH H

COTPYZHUYECTBE C JPYTUMH 00yYaIOIIHMHUCS.

MeTanpe,umeTﬂue Pe3yJabTaThbl:

Pezynamusnvle ynugepcanvhule yyebuvie 0eticmeus;

yMEHHe IPUHAMATh U COXPaHATh yueOHyI0 3a1auy;

YME€HHE TUIAaHHPOBATH IIOCIENOBATEIIBHOCThP IIAroB aJropurMa JId

JOOCTHIXCHUSA LICNIH,

YMEHHE CTaBHTH LeNb (CO3laHME TBOPYECKOH pabOTHI), IUIaHMPOBAThH
JOCTW)XEHHUE 3TOU LIENH;

YMEHHE OCYILECTBISATh UTOTOBBIM U ITOILIArOBBIN KOHTPOJIB I10 pE3YJIbTaTY;

CIIOCOOHOCTH aICKBaTHO  BOCIpMHUMATh OLICHKY HaCTaBHHUKa H

ApYTrUXo0ydaromuxcs;
YMEHHME pa3nudarh Cnocod U pe3ynbTar AeiCcTByS;

YMEHHUE BHOCUTH KOPPEKTUBBI B JEUCTBUS B Clly4a€ pacXoXICHUs

pesylbTaTa pelleHHs 3ajiadd Ha OCHOBE e€ OLEHKM M yuéTa XapakTepa
C/IeNaHHBIX OIIKOOK;

YMEHHUE B COTPYAHUYECTBE CTAaBUTh HOBBIE yqe6ﬂme 3alavuu,

" TSRS TEIOSPENTEI L (UG L PRIV PP A P SRS 68 N>R BN PST NN 1 Y DTSR ERNNS
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CIOcOOHOCTE IPOSBJIATD [103HaBaTe/IbHYIO0 HHHL[H&TMBy B }"{QG
]

COTPYAHHYECTBE;
TBOPYECKOT
YMeHHe ocBauBaTh crocolbl pelieHHs MpobiieM TBopyeckoro XapaKTep

KHU3HCHHBIX CHTYaLIHSX;
YMEHHE OLIeHHBATh IOy YalOLIHHCA TBOPYECKUH NPOAYKT U COOTHOCHTY, ¢

C HU3HaYaJIbHBEIM 3aMBICJIOM, BBIIIOJHATE II0 HCO6XO,ZIHMOCTH KOppeKu

100 npoaykta, 160 3aMbICTa.

losnasamensupie YHUBEpCanbHbie yuebHvie 0etcmeus:

YMCHHE  OCYWIECTBIATP IOMCK HH(OOPMAaUWH B  HHAUBHUIYAIbHE)

HHQOPMAlHOHHBIX apXHBaX 06Y4YalOIerocs, HHPOPMALHOHHOIA cpen

00pazoBatensHOro YYpeXIEHH, ¢enepanpHbIX XpaHUIIHILA)

HH()OPMaILHOHHEIX 06pa3oBaTeNbHEIX PECYPCOB;
YMEHHE HCIIOITE30BaTh CPe/ICTBA HH(YOPMALIMOHHEIX H KOMMYHHKALHOHHBIX

TEXHOJIOTHI A1 pelIeHUs KOMMYHHUKATHBHBIX, II03HABATE€JbHEIX U

TBOPYECKHX 3a/1ay;
YMEHHE OPHEHTHPOBATECS B Pa3HOOOPa3HH CIIOCOO0B peLIeHus 3a/1ay;
YMEHHE OCYINECTBIATE aHAIH3 0OBEKTOB C BBIIEIEHHEM CYIIECTBEHHBIX U
HECYIIECTBEHHBIX IPU3HAKOB;

YMEHHE NIPOBOJUTH CPABHEHHE, KIACCHYHKALHIO 110 3a/IaHHBIM KDUTEPHSAM;
YMEHHE CTDOHTh JIOTHYECKHE DACCYXKACHHS B dopMe cBs3m TIPOCTBIX
CyKIeHuH 06 o0bexre;

YMEHHE yCTaHABIIMBATb aHAIOTHH, IPUYHHHO-CIIe/ICTBEHHEIE CBSI3H;

YMEHHE MOJENpOBaTh, MPeoOpa3OBEIBATE 0GHEKT U3 1YBCTBEHHOH (hOpMbI
B MOJIENb, IJe BBIIENECHBl CYINECTBEHHEIE XapaKTepUCTHKH 00BeKTa
(mpocTpaHcTBeHHO-rpadhHYecKas win 3HAaKOBO-CHMBOJIHYECKAS);

YMCHHE CHHTE3HpOBaTh, COCTABJATH LENOE U3 4acTed, B TOM wymcye

CaMOCTOATEJILHO AOCTpanuBaTh C BOCITOJIHEHHEM HeaoCTaroLux

KOMIIOHEHTOB.

Kommynuxamuenvie ynusepcansuvie yuebuvie deticmeusn:

LaaY



~ yMeHUe APryMEHTHpOBATH CBOI0 TOUKY 3peHus Ha ppiGOp OCHOBAHUH H

KDUTEpUEB TIPH  BBIICHCHIH fipu3HaKoB, CpaBHEHHH U KnaccubrKaryu

00BEKTOB,

— YMECHHUC Bb\C]IyulﬂBaTb cobeceiHUKa A BECTH JIHAJIOr;

— ¢nocoQHOCTH npmﬂaaa'rb BO3MOXHOCTD cymecmoaaﬂm pa3HH‘lelX TOYEK

3peHUs U npasa KaXxaoro HUMETh CBOIO;

T )’MEH“e TUIAHUPOBATD y‘{eGHoe COTP}’HHPI‘IECTBO C HacTaBHUKOM U IIpyI'PIMH

00y4aIOIIMMHCS: onpezenarh Uen, dyHKLIHA y4aCTHHKOB, crioco0s!

B3aNMOJIEHCTBUS,

|

)'MGHKG ocymecmnsm [IOCTAHOBKY BOl'lpOCOBZ HHHU.I/IaTHBHOe

COTpYAHHMYECTBO B roucke u coope pHGOpMALIAY;

|

yMeHHe paspemaTh KOHGMUKTHL: BBIABICHHC, yeHTAQUKAIIAA mpo0ieMbl,
[IOMCK ¥ OIEHK

a anpTepHATHBHBIX crioco00B paspeleHHA KOH(IIHMKTA,

npmmme pemeﬂm M €ero peanmauw{;

ymerme c IIOCTaTO‘lHOﬁ IIOIIHOTOﬁ ¥ TOYHOCTBIO BI:lpa)KaTI: CBOM MBICIIH B

COOTBETCTBUM C 3ala4aMi ¥ yCHOBHﬂMH KOMMYHHK&HI/II/I',

BIIAJICHKEC MOHOJOTMYECKOH 1 JMANOrIdecKoi opMamu peds.

TIpeAMeTHbIE Pe3ybTaTbl

B pesynbTaTe 0CBOCHUA TpOrpaMMBI 00y 4RIOMIMECH JIOJDKHBI

3HAMb.

OCHOBHBIC aﬂropu'muqecme KOHCTPYKUHH;

ﬂpﬂﬂuﬂl’lﬂ TOCTPOSHHUA ONOK-CXEM,

TIPMHLAIIBL CTPYKTYPHOTO TIpOrpaMMHUpOBAHKS Ha A3BIKE Python;

— yro Takoe BIUIA 1 uX Npe/HA3HATCHHC.

ymemeo:.

— COCTaBIATb JITOPUTMBI U1 pelICHHA MPUKITaJHBIX 3a7a4,
s peanmmabman, QJITOPUTMBI Ha KOMITBIOTEPE B BUAC 11

pOrpamMM, HalMCAHHbIX
ua s3bike Python;

— npuMensTh GubIMOTEKY Tkinter;




panucaHHbIC ua a3sike Python:

—  QTNIAXHBATDH 4| TCCTHpOBaTB nporpaMMbl,

— HacTpanBaTh BITJIA;

— mpeAcTaBiATh cBOJ MpPOEKT.

gnaoemy:
o6acTH a/IropUTMH3ALAH

~ OCHOBHOH TepMHHonomeﬁ

HpOFpaMMHpOBaHH}I;
HBIMH HaBBbIKaMH npo
CTBY 4 l'IpHMeHeH

I‘paMMHpOBaHH}I Ha A3bIKE Python;

— OCHOB

_ 3yaHusMHE 110 YCTPOH 1o GecrIOTHAKOB:
pea/iH3alHH nononnmenbnoifl nporpamMmb
e rytotHx Meporp

uTa pesymrraroa

IIOIlBelleHHﬂ HTOI0OB
aIH3yeTCA B paMKax () AATHH:

a3pike Python, 3alll

®opMbl

[ToziBeIeHHE HTOTOB PC
orpaMMHUpOBaHHIO Ha
BEIe COpEBHOBAHHA.

yJIbTAaTOB o0y4eHHs

eJIbHOCTH npoAaeT

TeCTHpOBaHHKE 110 TP
erus keiica Ne 4, Tpymro
@opMbl JleMOHCTpaLHH pe3

6pa303arenbﬂoﬁ JeAT
B KOMaHJaMH H rociey oI

BBITOJI

[IpencTaBIeHHE pe3y/bTaToB O
eHTAIlAH PeLIEHHH Kenco

acTaBHHKa H IPYTHUX KOMaHZ.
TOB 00y4€eHHs

dopme 1y61MgHOH TPe3
BICTyTIAIOIIUX Ha BONPOCE! H

OTBETOB B
(DOPMH mlarnocrmcn pe3y.ubTa

Beceia, TeCTUPOBAHHE, orpoc.
CopepxaHHe nporpamMMbl

Keiic 1. «Yragai 4acjio»
aud  JaHHOrO  Kefica o0yJaro
thon IOCPEACTBOM CO3JaHHA Urpsl, B

[Ipu peuwe muecs OCBaHBAlOT OCHOBBI

nporpaMMHpoBaHHA Ha sa3pike Py
3aJaHHOe KOMITBIOTEPOM.

ro KJIIOYEBbIX MOMEHTOB HpOI’paMMI/IPOBaHI/UIZ

KOTOPO#H

[OJIB30BATENb yrabIBaeT YHCIIO,

[Tporpamma 3aTparisact MHO
Je THIOB AAHHBIX, 3alMCh W UTCHHE (ait
M, 006paboTKa MOTyHYEHHBIX JAHHBIX H

KOHBepTI/IpOBaH JIOB, HCIIOJIb30BAHHE

ajiropurMa JeJIeHUs oTpe3kKa rmoroJa

[pe/ICTaBIIEHHE HX B BU/IC rpapuKoB.

Keiic 4. [IporpaMMipoBanHe aBTOHOMHBIX KBaJPOKONTEPOB.




Poesoe B3aumonelicTBie poGOTOB sBNseTcA AKTyanbHOMH jajlauei B
COBPEMEHHOM poGotoTexHuke. Ksajnpokontepsl MOXKHO CYHTaTh NeTaoen
poGotoTexumkol. 1lloy KBajpokonTepos, BhIONHeHHE 3ajlaHuA 00EBBIMH
GeCTMNIOTHBIMA JICTATENbHBIMU  anmapataMy - Takue 3ajaud pelaioTed ¢

TIOMOWIBIO MPUMEHEHHS ANTOPUTMOB POEBOTO B3aUMO/IEHCTBHA.

JlaHHBIH Kelic TOCBALICH CO3IAHMIO 1Oy KOMTEpOB 3 3X GecruIOTHHKOB

BBLITONHSIONIMX TIOJET B aBTOHOMHOM pexcume. Ofydarouuecs noiyHar nepBbIe

HABBIKH MPOTPAMMHMPOBAHMS TEXHWYECKOH CHCTEMBI Ha A3BIKC Python.

TI03HAKOMSATCS C ANFOPHTMAMYU TO3MLMOHMPOBAHWS YCTPOHCTB Ha YIHUE H B

TIOMEIIEHUH, A TAKKE Y3HAIOT O NPUHIKIAX PaboThI ONTHYECKOTO pacro3HaBaHHs
00BEKTOB.

Copepxanue yueOHO-TeMaTHIECKOro NIaHa
[ Ne | TeMbl 3aHATHIA \
1. | Beoanoe 3aHsATHE.
BBeenue B npeamer,
TexHuKa GesomacnoctH (1
4)

2. | OcHoBbl si3bika Python.

Copeprkanue 3aHATHH j
Teopusi: BBeficHNE B 00pa30BaTENBHYIO
nporpammy. O3HaKOMJIEHHE 00y4aroLIKXCS
C IpOrpamMMoH, MpuéMaMH 1 dhopmamu
pa6oTs1. BBOHEIA HHCTPYKTAX MO Ih.
Teopusi: uctopus s3ika Python, chepa
Tlpumepsl Ha  s3bIKe | IPUMEHEHHA A3bIKa, PA3NIHIHC B BEPCHSX,
Python ¢  pasGopom | OCOGEHHOCTH CHHTAKCHCA. OOmbsiBeHHE U
KOHCTPYKUMii:  IHKJb, | ACTONE30BAHAE IEPEMCHHBIX B Python.
yCJIOBHS, BeTBJIeHHs, | Iconp30BaHKe CTPOK, MaCCHBOB,
MACCHBbI, THNbI JAHHbIX | KOpTEXeH U ClIOBapeH B Python.
(4 4) Hcnonp30BaHue YCIOBUHM, LIMKIIOB 1
BeTBieHui B Python.
TpakTHKa: 3ayCK HHTEPIPETATOPA.
Paznuuus HHTEPIIPETATOPa U KOMITHJIATOPA.
Hanucanue npocTerimmx
J€MOHCTPALMOHHBIX TporpaMM. MuH#-
TIPOrpaMMbl BHYTPH MPOrPaMMBL.
Beipaxxenus B Bb30BaX (yHkuuit. Mmena
TIepeMEHHBIX. Y IPKHEHHS [10 HANMCAHHIO
TPOrPaMM C HCTIONb30BAHUEM IIEPEMEHHBIX,
YCIOBHiA 1 LMKIOB. ['eHepaltys CiryaiHbIX

yucen. I'pynnupoBKa LUKIOB B GJIOKH.
Orepalliii CPaBHEHHS.
\ 3 Keiic «Yrapgail ynciio»




3.1

Beenenune B
HCKYCCTBEHHBIH HHTEIIEKT.
[Tpumepst Ha s3bike Python
¢ MCKYCCTBEHHBIM
HHTEIUIEKTOM 1o
YraJbIBAHUIO YHCEN, METO
JUXOTOMHMH.  YrpaBieHHe
MCKYCCTBEHHBIM
HHTEIIEKTOM (6 Y)

Teopust: ajIropuTMbI IIOMCKA YHCIIa B
maccuse. Bapuantsl coptupoBok. Ioucy
nuxotomueit. Pabota ¢ nepeMeHHbiMy,
pabora ¢ pyHKLHAMA.

IpakTHKa: yIpaKHEHHS 110 TIOHCKY Ynces
B MaccHBe. YTpakHeHHs Ha COPTHPOBKY
yucesr. AJIFOPUTMBI MOUCKA YHCIIA.
UccnesoBatne ckopocTd paboTh
aIrOpPUTMOB.

3.2

IToxroroBka x my6iuyHOMy
BBICTYIIEHHIO JUISl 3aIL[HTHI
pe3yJbTaToB.
JleMoHcTparus otyéra B
TpyIIe U 3aIuTa
pesynbTaToB paboTsl (2 4)

Teopusi: co3zanne yfo0HOH 1 OHATHOH

IPEe3€HTalluH.
Hpam HKa: [TOArOTOBKA NIPE3CHTALMH JIUIA

3amuThl. [ToaroroBka PEYH AJIA 3aIIHTBHI.

Keiic «IIporpaMMHpOBaHHe aBTOHOMHBIX KBa{POKONTEPOB»

4.1

Texnuka Ge3omnacHoCcTH
npu nonérax. IIposenenue
TOJIETOB B Py4YHOM pEXHME
(29)

Teopusi: 3HAKOMCTBO C KEHCOM,
Tpe/CTaBIeHHe TOCTaBIEHHOH MPOOIEMBI,
NpaBHJa TeXHUKHU Oe3onacHocTy. M3ydeHune
KOHCTPYKIHH KBaJPOKONTEPOB.

IpakTHka: MONETH Ha KBaJPOKONTEPax B
DYYHOM pEXHME.

4.2

IIporpammupoBanue B31éra
U TOcagkd OeCIHIOTHOrO
JeTaTenpHoro ammapara (4

1)

TeopHsi: 0OCHOBBI IPOrpaMMHpPOBaHHUS
KBaJIpOKONTEPOB Ha s13bIke Python.
ITpakTHKa: TeCTHPOBaHUE HAITUCAaHHOTO
KOJIa B peXXHMaxX B3NIETa U TOCAJIKH.

4.3

Beinonuenue komanj
«Pa3BOPOTY, KH3MEHEHHE
BBICOTED», H3MEHEHHE
no3uuuy (6 1)

Teopus: TeopeTHYECKHE OCHOBEI
BBINIOJIHEHHS Pa3BOPOTa, U3MEHEHHS
BBICOTHI M TO3ULIUH Ha KBaJPOKOINTEPAX.
IIpakTHKa: TECTHPOBaHHE IIPOrPAMMHOIO
KOJla B peXMMax pa3BOpOTa, H3MEHEHHUS
BBICOTHI ¥ ITO3HLIHH.

44

Brinonuenve IrpymIoBoro

nonéra Bpy4Hylo (2 u)

IIpakTHKa: BEIOIHEHHE TPYIIIOBOTO
1071€Ta Ha KBaJIPOKOIITEPE B PYYHOM
pEeXHuMe.

4.5

Brmonuenue
MIO3ULIMOHHPOBAHUS 110

MeTkaM (7 4)

Teopusi: 0CHOBEI O3HLIHOHUPOBAHHUS
indoor u outdoor KBapOKONTEPOB.
IlpakTHKA: TECTHPOBAHHE peKUMA
03MIHMOHUpoBaHus 1o ArUco - Mapkepam.




\ "
Yuebuo-1 EMATHYCCKHIT ny1an

——

Hassanue _—
a3
pasnena, remp Kosanuecrso uacos Dopmbi

Beer | Teopus | IlpakTuk arrecTanum/
0 4 KOHTPOJIA
Rahate S8 kel |

Beenenne B of ‘
pasoBaTelibHylo F
nporpammy, Y. 1 1 TecTHpoBaHH

e
0e30nmacHoCTH

TEXHHKaA

|
|
|
|
|

OcHoBbI si3bIKa Python, Mpumepnt | 4 2 2 |TectHpoBaHH |
na ssbike Python ¢ pasGopom s
KOHCTPYKUMI: WHKIBI, YCI0BHS,

BETBJICHUS, MACCHBbI, THIIbI
JAHHbIX

3. |Keiic 1. «Yrapaii uyncion 8 3 5 JlemoHCT pa:

s peLieHHH
Keiica

BBezienye B HCKyCCTBEHHBIH 6 2
UHTENNeKT. [IpuMeps! Ha s3b1Ke
Python ¢ uckyccTBeHHBIM
MHTENEKTOM IO YTa/IbIBAHMIO
YKCell, METOJ] IUXOTOMHUH.

YpaBleHHEe UCKYCCTBEHHBIM
MHTEIIEKTOM

— 2

W

TlozaroToBKa K IyOIuaHOMY 2 1 1
BBICTYIUICHUIO VISl 3aIIMTHI
pe3ynsTaToB. JIeMOHCTpauus oTYETa

B TPYIIE U 3aIIUTa Pe3ybTaTOB
paboTs

o

Keiic 4. [IporpamMupoBanue 21 6 15

JleMoHCTpAl
aBTOHOMHBIX KBa/IpOKONTEPOB

usi pelleHHH
Keiica

TexHuka 6€301aCHOCTH NPU 2 1 1
nonérax. [IpoBeieHue MONETOB =
PY4HOM pexume

IIporpaMMHpOBaHHUE B3NET? K 4 1 3
110Ca/iKu OeCTMIOTHOTO
JNIeTaTeNBHOro anmnapara

BeinonHeHe KOMaH/[ «pa3BopoTy, 6 2 4
«W3MEHEHMeE BHICOTBD?, KM3MEHEHHE
TIO3U LI

10




4. |Bemonsenue rpyninoBoro oJera
4 |BpyqHylO /,,_2,__,—5—_—_\
4 | BuimonHenne No3uiMOHHpOBAHHIA IO 7
S |Merkam R e ey F=n |
Hroro:| 34 | 12 22
TemaTu4eckoe naaHHpoBaHHE.
e
Ne
Tema 3aHATHS Kos-B0 5
n/m Copepanue 3aHATHH
4yacoB
1. Beenenue B 1 TeopHusi: BBEICHHE B
o6pa3oBaTebHYO
oGpasoBaTe/bHYI0
nporpaMMmy.
nporpamMmy, TeXHHKa O3HaKOMJIEHHE
Ge30macHOCTH 06y4aroIuxcs €
TporpaMMOof, npuéMaMy 1
dopmamu pabOTBL.
BBoaHbIH HHCTPYKTAX I10
Tb.

2 OcnoBbI s3bika Python. 1 Teopusi: HCTOPHUA S3bIKA
IIpumepsl Ha SI3bIKE Python ¢ Python, cdepa MpUMEHCHHS
pa360poM KOHCTPYKIHH: sA3BIKa, pa3udue B BEPCHAX,
IHKJIb], yCJIOBHS1, BETBJICHH ], 6
o Comped, THIIA HARMBX 0COOEHHOCTH CHHTaKCHCa.

9
O6BsIBIEHHE H

3. IIpumepbl Ha A3bIKE Pyjhon [ 1 HCTIONE3OBAHHE
pa300poM KOHCTPYKIUHH: S Dot
IHKJIbI, YCJIOBHS, BETBJICHHS, PEMEHERDCB Y08
MAaCCHBBI, THIIbI JAHHBIX Hcnons3oBaHHE CTPOK,

MacCHB i
OcnoBblI s13b1Kka Python. 1 e O?’ N

cnosapeii B Python.

Hcronp30BaHKeE YCIOBUH,
OcHobl s3bika Python. 1 IMKJIOB 1 BETBJICHUH B

Python.

IIpakTHKAa: 3aIyCK

11
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w

HHTEpripeTatopa. Pasmns
HHTepripetatopa i

koMmunstopa. Hanucanue
MpOCTeRIIMX
HEMOHCTPALMOHHBIX
nporpamMm. Mutu-
TpOrpaMMBbl BHYTpH
nporpaMMsl. BeipakeHus B
BbI3oBax (yHkumit. Fmera
NepeMeHHbIX. Y paKHEHUA
TIO HAMHCAHUIO IPOrpamMM ¢
HCTIO/b30BaHAEM
TIepEMEHHEIX, YCIIOBHH U
1UKJI0B. ['eHeparys
CITy4YalHbIX YUCEIL.
['pynmnrpoBka LIMKJIOB B

onoxu. Onepauyu

CpaBHEHHS.

F \Keﬁc 1. «Yrapai yucao»

F \Kel‘ic 1. «Yrapaii ynciao»

3. \Keiic 1. «Yrapai yucjio»

\i). \Kei‘{c 1. «Yrapnaii yuciao»

10. \Keﬁc 1. «Yrapaii uucio»

11, |Keiic 1. «Yrapaii yncio»

Teopus: arOPUTMEI
TIOKCKA YKCNIa B MACCUBE.
BapuaHTB! COPTHPOBOK.
TToxcK AUXOTOMHUEH.
PaGota ¢ nepeMeHHbIMY,
pabota ¢ QyHKIHIMH.

TlpaKTHKa: yIpaXHEHHS
TI0 TIOUCKY 4HCEN B
MaccuBe. Y paXXHEHHUs Ha
COPTHPOBKY YHCEIL.
ANTOpUTMBI IIOMCKA YKCTIA.
HccnenoBanue CKOPOCTH
paboTh! ArOPUTMOB.

12
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12, [Keiic 1. «Yragait wncioy | Teopus: CO3/1aHHe
YA06HO# 1 MOHATHOj}

1 NIpe3exTauy.

13, |Keiic 1. «Yranaii YHCI0»
paktuka: nogroropy,

TIPE3CHTALIMH 14 3aiiinTy;
Toarotoska peun s
3aIUTHL
4. |Keiic 4. I Teopus: 3HakoMcTBO ¢
«IIporpammupoBanne KeHCOM, Npe/IcTaBeH e
ABTOHOMHbIX TI0CTaBJIEHHOH po6/IeMsL,
KBaJpok »
AAROROTTEDOR TpaBUjIa TEXHHKH
T 6e3onacHocTy. Usyyenne
5. [Keiic4, I -
«IIporpammupoBanue S A
ABTOHOMHBIX KBaJIpOKONTEPOB.
KBa/IPDOKONTEPOB 1
IlpakTHka: nonéter Ha
KBaJIpOKOITEPaX B PyYHOM
pexume.

16.  |Keiic 4. 1 Teopusi: ocHOBEI
«IIporpammupoBanue NIPOrpaMMHPOBaHHS
4BTOHOMHBIX KBaJIpOKOITEPOB Ha A3bIKE
KBalIPOKOHTCPOB» Pyth on

17.  [Keiic 4. ! Hpaxrhka: Tectuposanue
«HpOl‘paMMHpOBaHHe HaIUCaHHOro KoJa B
aBTOHOMHBIX .

PeXuMax B3néra u
KBa/poKonTepoBy
TOCaJIKH.

18.  |Keiic 4. I
«IIporpammupoBanue
aBTOHOMHBIX
KBa/IpOKONTEPOB»

19.  |Keiic 4. l
«IIporpammupoBanue

ABTOHOMHBIX
KBa/IDOKONTEPOB)

20.  |Keiic 4. 1 Teopusi: Teopernyeckue
«IIporpammupoanne OCHOBBI BBIIIOJIHEHHS]
ABTOHOMHbIX Pa3BopoTa, H3MeHeHHs
KBa/IDOKONTEPOR)

13




Keiic 4. |
BBICOTBI M [TO3UIIHH HA
«IiporpaMmuponatiie KBaJIpOKOINTEPAX
ABTOHOMHbBIX P s
KBAAPOKONTEPOB) IpakTHKa: TECTHPOBAHHE
Keiic 4. 1 MpOrpaMMHOro Koja B
«IIporpaMmmupoBanue pexuMax pasBopora,
A P HOMHbIX W3MEHEHUS BBICOTHI H
KBaApoOKO
o R TO3HLIMH.

Keiic 4. 1
«IIporpammuposanue
ABTOHOMHbIX
KBAJApPOKONTEPOB»

24.  |Keiic 4. 1
«IIporpammupoBanue
aBTOHOMHBIX
KBa/IPOKONTEPOB»

25.  |Keiic 4. 1
«IIporpammupoBanue
ABTOHOMHBIX
KBaJpOKONTEPOB»

26. |Keiic 4. 1 IIpaKTHKa: BBIIIONHEHHE
«IIporpaMmupoBaHue TpYIIIOBOTO MOJETa HA
aBTOHOMHBIX KBAJIPOKOIITEPE B PY4HOM
KBaJpPOKONTEPOB» B

27 Keiic 4. 1
«IIporpaMmupoBanue
aBTOHOMHbIX
KBa/IPOKONITEPOB»

28..  |Keiic 4. 1 Teopusi: OCHOBBI
«IIporpaMMHpOBaHHE T103MIMOHKPOBaHKs indoor
aBTOHOMHBIX 1 outdoor KBaJpOKONTEPOB.
KBaJPOKONTEPOB» J

TpaKkTHKA: TECTUPOBAHHE

29. |Keiic 4. 1 pexumMa
«IlporpaMMHpOBAHHE T03ULHOHUPOBAHHUS 11O
aBTOHOMHDIX ArUco - MapKepam.
KBa/IPOKONITEPOBY -

-
% )

30. Keiic 4. sl

«[IporpaMMHpoBaHue

TREDL T WD ST . LS Y 0 P e s
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ABTOHOMHBIX
KBaJApOKONTEPOB»

31 Keiic 4.
«[IporpammupoBanue

ABTOHOMHBIX
KBa/IpOKONTEPOB) J
32 Keiic 4.

«IIporpammupoBanHe
ABTOHOMHBIX

KBaJPOKONTEPOB»

33. Keiic 4.

1 IpakTHKA: TECTHPOBaHHE

«IIporpaMMHpoBaHHe pexuMa
ABTOHOMHBIX MO3UL[HOHAPOBAHHUA 110

KBaJJPOKONTEPOB» ArUco - MapKepaM

34 |Keiic 4.
«IIporpaMmMHpoOBaHHe
aBTOHOMHBIX
KBaJIpOKONTEPOB»

Hroro 34

V. MarepHajbHO-TeXHHYECKHE YCI0OBHS peaIH3allHH
nporpamMmal
AnnapaTHoe H TeXHHYecKoe obecneyeHHe:

— Pa6ouee MecTo 00y4aronIerocs:
HOYTOYK: TpPOM3BOAUTENBHOCTH Ipoueccopa (mo tecty PassMark -
CPU BenchMarkhttp://www.cpubenchmark.net/): ne menee 2000
eIUHHL; 00BEeM OIepaTUBHOM maMiATH: He MeHee 4 I'6; oObeM
Haxornurens SSD/eMMC: ne meree 128 I'6 (unu cooTBeTCTBYIOLIMI
M0 XapaKTePHCTHKAM IEPCOHAJBHBIH KOMIIBIOTED C MOHHTOPOM,
KJIaBUATypOH U KOJIOHKaMH).

et pa60qee MECTO IpernoaaBaTeis:
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HOYTOYK: fiponeccop Intel Core i5-4590/AMD FX 8350 ananornusas

wii Oonee Hopag MOeib, rpaduueckuit npoueccop NVIDIA GeForce
GTX 970, AMD Radeon R9 290 awanornunas unu Gonee Hopas

MORENL, obbem onepatuBHO mamsti: e Metee 4 I'6, Brpeosbixoz

HDMI 14, DisplayPort 1.2 wnu Gonee woas wogens (wiu

COOTBETCTBYIOMHMI 110 XapaKTEePUCTUKAM TEPCOHANBHBIH KOMIBIOTED
C MOHHTOpOM, KIIaBHATY PO 1 KOJNOHKaMHK);

KOMIBIOTEPSI ROMmKHE! GbiTh mopKmoueHs! k emuroi cetn Wi-Fi c
AOCTYTIOM B HHTepHeT:;

npezemauuonnoe

o0opynoBanke (mpoekTOp C  3KpaHOM) C

BO3MOXHOCTBIO MOAKTIOUeHUS K KOMIIbIOTEPY — | KOMILIEKT;

bnumuapr ¢ KOMIUIEKTOM ~ JIMCTOB/MapKepHas JI0CKa,

COOTBETCTBYIOMMH HAGOD MHCEMEHHEIX IPUHATEKHOCTER — | I1IT.;
Ksanpoxonrep DJIRyze tello —ne Meree 3 mr.;

TOJIE METOK;

— Wi-Fi poyrep.

IIporpammuoe oGecneuenmue:

L Lo m T —

KommunsTop Python 3.5;
BeO-6paysep;
nakeT oducHoro I10;

TEKCTOBBIH pefakTop.
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