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IHosicHuTEABLHAA 3AIIMCKA

[Iporpamma  «OcHOBBI TporpaMMHpoBaHUsT Ha s3blke Python Ha mnpumepe
MIPOrpaMMHUpPOBaHMs OECIUIIOTHOTO JIETaTEIBLHOrO ammapara» 1 yac B Heaenmto, 34 daca B
TO/I.

CocraBiieHa HA OCHOBaHUU:

- 3akona Poccuiickoit denepanuu «O6 obpazoBanuu B Poccuiickoit deneparnum»
oT 29.12.2012 roga Ne 273;

-Konuenmuu MpEno/IaBaHus IPEAMETHON oOnacTu «Texnonorus»
B 00pa3oBaTelibHbIX opraHuzanusx Poccuiickoil ®enepannu, peanu3yroUMX OCHOBHbBIE
00111e00pa3oBaTebHBIC TPOTPAMMBDY;

- Pacniopsixkenus MunuctepcrBa mnpocsemeruss PO ot 01.03.2019 r Ne P-23
«MeTtonnueckue PEKOMEHJAMK MO CO3JaHUI0 MECT [JIsl pEeaJM3aldd OCHOBHBIX H
JOTIOTHUTENIBHBIX 00111e00pa30BaTeNbHBIX MPOrpaMM IUGPOBOro, €CTECTBEHHOHAYYHOTO,
TEXHHYECKOTO M TyMaHUTapHOro Tmpodmied B 00pa3oBaTENbHBIX OPTraHHU3AIUSAX,
PaCIIOJIOKEHHBIX B CEJILCKOM MECTHOCTH M MaJIbIX TOPOJAX, U JTUCTAHIIMOHHBIX MPOTPAMM
oOydeHHs OINpeAeIEHHBIX KaTeropuil oOydarolMXcs, B TOM 4HCIEe Ha 0aze CeTeBOro
B3aUMOJICHCTBUS;

- Ilpukaza MOH u MII KK Ne36lot 05.02.2019r. «O BHeceHMM H3MEHEHHUH B
IIpUKa3 MHHUCTEPCTBA 00pa30BaHUs, HAYKH U MOJIOJIC)KHOM MOJUTHUKH OT 28 okTs10ps 2018
r. Ne3840 «0o6 yTBepx)aeHHN KoMIuiekca mep, KoHIenuu mo peanu3anui MEepOTpHUsITHS
denepanpHoro mpoekrta «CoBpeMEHHash IIKOJa» MO0 OOHOBICHHIO MaTepuajIbHO
TEXHUYECKOU 0a3bl 1711 (GOPMHUPOBAHUSA Y 0OYJAIONIUXCSI COBPEMEHHBIX TEXHOJIOTHYECKUX
Y TYMaHUTapHBIX HABBIKOB.

PaGouas mporpamma Kypca pa3paboTaHa Ha OCHOBAaHMHM NPOTPAMM TEXHOIApKa
«KBaHTOpMYM» W HampaBjleHa Ha IOATrOTOBKY TBOPYECKOW, TEXHUYECKHM T'PAMOTHOMU,
FapMOHUYHO PAa3BUTON JMYHOCTH, OOJAJAIONIEH JIOTMYECKUM MBIIIJIEHUEM, CIIOCOOHOM
aHaJTM3MpPOBAThL M pelaTh 3aJayd B KOMaHAe B 001acTd HWH(GOPMALUOHHBIX H
a’POTEXHOJIOTUM, pelllaTh CUTYallMOHHbIE KEMCOBBIEC 3aJJaHUsl, OCHOBAaHHBIE HA TPYMNIOBBIX

MPOEKTaXx.



3aHATHS 1O JaHHOMY KypCy pacCuMTaHbl Ha OOIIEHayYHYH0 HOJATOTOBKY
oOy4Yaromuxcs, pa3BUTUE HX MBIIUICHHUS, JIOTUKH, MAaTEMaTHYECKUX CIHOCOOHOCTEH,
HCCIIEI0OBATEIIbCKUX HABBIKOB.

VYyeOubiii kypc «OCHOBBI mNporpamMmmupoBaHusi Ha sa3bike Python nHa mnpumepe
MPOrpaMMHUPOBAaHMs OECHUIIOTHOTO JIETATENLHOTO armapaTa» HamnpaBlIeH Ha H3y4YeHHe
OCHOB TMporpamMMmupoBaHusi Ha sA3bike Python u mporpammupoBaHue aBTOHOMHBIX
KBaJPOKOIITEPOB.

B pamkax kypca «OcHOBBI mporpamMMmupoBaHus Ha sa3bike Python na mpumepe
OpOrpaMMHUpPOBaHUsS OECHUJIOTHOTO JIETATEIBLHOrO amnmapara» oOydarollHecsi CMOTyT
NO3HAKOMUTHCA € (U3NYECKUMHU, TEXHUYECKMMH M MAaTeMAaTHYECKUMH TOHSTHUSIMHU.
[TpuoOpeTéHnble 3HaAHUS OYyT MPUMEHUMBI B TBOPUECKUX MTPOCKTAX.

VYyeOnbiii kypc «OCHOBBI mNporpamMmmupoBaHusi Ha sa3bike Python nHa mnpumepe
OpOrpaMMHUpPOBaHUS OECIMJIOTHOTO JIETATEIBHOTO afmapaTtay Mpe/CTaBiIseT coOoi
CaMOCTOSITEJIbHBIA MOJYJb U COAEPKHUT HEOOXOAMMBIE TEMBI U3 Kypca MHPOPMATHKU U
1176370978

Heab nmporpammbl: ocBoeHne Hard- u Soft-komnereHuumii 00y4aronuMucs B
o01acT IPOrpaMMUPOBAHUS U a3pOTEXHOJIOTUI Yyepe3 UCIOIb30BaHUE KeMC-TEXHOJIOTU.

3agauu:

Ob6vuarowue.

—  u3yuyuTh 0a30BbIE TOHATHUS: aJTOPUTM, OJOK-CXeMa, TMEePEeMEHHasl, IHKII,
YCIIOBUS, BBIYUCIUMAs QYHKITUS;

—  copmMupoBaTh HABBIKM BBITIOJTHEHHS] TEXHOJOTUYECKOMN IEMOYKH Pa3pabOTKH
MPOrpaMM CPeJICTBAMH S3bIKa IporpamMmupoBanus Python;

—  U3Y4YUTh OCHOBHBIE KOHCTPYKIIMHM s3bIKa mporpammupoBaHusi Python,
MO3BOJISAIOIIME PabOTaTh C MPOCTHIMU W COCTaBHBIMU THUIAMHU JAaHHBIX (CTpOKaMH,
CIIUCKaMU, KOPTEXKaMHU, CIIOBAPSIMU, MHOKECTBAMH );

—  HAy4YWUTh NPUMEHSTh HABBIKU MPOTPAMMHUPOBAHUA HA KOHKPETHOW Yy4YEOHOM

cuTyaluu (IporpaMMUpOBaHHE OECTHHJIOTHBIX JIETATENbHBIX anmapaToB Ha Yy4eOHYIO

3a7auy);



—  Ppa3BUTh HAaBBIK NWIOTHUPOBAHUS OCCHUJIOTHBIX JIETATEIIbHBIX amnmnapaToB
(bIJTA) Ha mpakTuke;
—  TOPUBUTH HABBIKU MPOEKTHOU JI€SITEIHHOCTH.

Pazeusarowue:

—  ¢crmoco0CTBOBATh PACIIMPEHUIO CIIOBAPHOTO 3aIlaca;

—  ¢cmocoOCTBOBAaTh PA3BUTHIO IMaMSITH, BHHUMaHHUS, TEXHUYCCKOTO MBIIUICHHSI,
U300pEeTaTEILHOCTH;

—  crmoco0CTBOBATh PA3BUTHIO AITOPUTMHUYECKOTO MBIIIJICHUS;

—  crmoco0cTBOBaTh POPMUPOBAHUIO HHTEPECA K TEXHHYCCKUM 3HAHUSM;

—  crmocoOcTBOBaTh  (POPMUPOBAHHMIO YMEHHUS TPAKTHYECKOTO IMPUMCHCHHS
NOJTYYCHHBIX 3HAHUH;

—  chopmupoBarh ymeHHE (GOpPMYIHPOBATH, APryMEHTHPOBATH M OTCTaUBaTh
CBOE MHECHHUE;

- C(l)OpMI/IpOBaTL YMCHHUC BBICTYIIATDH I'[y6J'II/I‘-IHO C JOKJIagdaMH, IIPE3CHTAIUAMU U

T. I

Bocnumamenvhuie:

—  BOCIHTHIBaTh AKKYpPaTHOCTh W JUCHUIUIMHUPOBAHHOCTH IPH BBHITIOJTHCHUH
paboTHI;

—  cnoco0cTBOBaTh (POPMHUPOBAHUIO IMOJOKHUTEILHOW MOTHUBALMH K TPYIOBOU
TeSATCILHOCTH;

—  cmoco0cTBOBaTh (POPMHUPOBAHUIO OIBITA COBMECTHOTO M WHAMBUIYAIBHOTO
TBOPYECTBA IIPU BBINIOJIHEHUU KOMAHAHBIX 3a/1aHUN;

—  BOCHUTBIBATh TPYAOJIO0HE, YBAXKEHHUE K TPYLY;

—  (opmupoBaTh YyBCTBO KOJUIEKTUBU3MA U B3aUMOTIOMOIIIH;

—  BOCOMUTBHIBATH YYBCTBO MATPHOTU3MA, TIPAXKIAHCTBEHHOCTH, TOPAOCTH 3a
JOCTVKEHUSI OTEYECTBEHHON HAYKH U TEXHUKHU.

IIporno3upyembie pe3yJibTaThbl U CIIOCOOBI UX NIPOBEPKH
JIMYHOCTHBIE pPe3yabTaThI:

—  KPUTUYECKOE OTHOUIEHUE K MH(OPMALUU U U30UPATEIbHOCTh €€ BOCIIPUSATHS;



- OCMBICJIEHHE MOTHUBOB CBOUX JECHUCTBUM MPU BHIIIOJHEHUH 3aaHUN;

—  pa3BUTHE JIOOO3HATENBHOCTH, COOOPA3UTEIBLHOCTH TMPU  BBINOJIHEHUU
Pa3HOOOpa3HbIX 3aJIaHUK MPOOJIEMHOIO U IBPUCTUUYECKOTO XapaKkTepa;

—  pa3BUTHE BHUMATEJIBHOCTH, HACTOWYMBOCTHU, LEICYCTPEMIIEHHOCTH, YMEHUS
MPEO0I0JIEBATh TPYAHOCTH;

—  pa3BUTHUE CAMOCTOSTEIIbHOCTH CYXKJICHUM, HE3aBUCUMOCTU U HECTAHIAPTHOCTHU
MBIIIICHMUS;

—  OCBOCHHE COLMAJIBHBIX HOPM, MPABUJI MOBEACHUS, pojiei u GopM ColuaabHON
YKU3HH B TPYIINAX U COOOIIECTBAX;

— dbopmMupoBaHuEe KOMMYHMKATHUBHOM  KOMIIETEHTHOCTH B  OOIICHUH U
COTPYJHUYECTBE C APYTUMHU 00YUYAIOIIUMUCS.

MeTtanpeaMeTHbIe pe3yJabTaThbl:

Pecynsmuesnvie yHusepcanvubvle V'-l€6Hbl€ oelicmeusi.

—  YMEHHME IPUHUMATh U COXPAHATHh YUEOHYIO 3a/1auy;

—  yYMEHHME IUIAaHMPOBAaTh IOCIAEJOBATEILHOCTh IIArOB  aJrOpUTMa  JUIs
JIOCTHIKEHHUS LIETIH;

—  yYMEHHME CTaBUTh ILelb (CO3JaHHE TBOpPYECKOW paboThl), IJIAHUPOBATH
JIOCTHIKEHUE ATOM I1eJIH;

—  YMEHHE OCYIIECTBIISITh HTOTOBBINA M IMOMIATOBBIN KOHTPOJIb IO PE3YyJIbTaTY;

—  CHOCOOHOCTh  aJICKBaTHO  BOCIPHUHUMATH  OIIEHKY  HacTaBHHKAa U
JIPYTrUX00yJaromuXxcs;

—  YMEHHE pa3juyaTh CIIOCO0 M pe3yJbTaT ICHCTBUS;

—  YMEHHE BHOCHUTb KOPPEKTHBBI B ICHCTBUS B CIydae PACXOXKJICHHS pe3ysibTaTa
peleHus 3aa4i Ha OCHOBE €€ OIEHKH M yuéTa XapakTepa CJeJaHHbIX OIMTHO0K;

—  YMCHHE B COTPYJHHUYECTBE CTABUTh HOBBIC YUSOHBIC 3a/1aUH;

—  CHOCOOHOCTH TMPOSBIATH TO3HABATCIbHYI0 HWHUIMATHBY B  Y4eOHOM
COTPYIHUYCCTBE;

—  YMEHHE OCBaMBaTh CIIOCOOBI pEHICHHs] IPOOJeM TBOPYECKOrO XapakTepa B

JKU3HCHHBIX CUTYyalluAgX;



—  YMCHHE OIEHUBATH MOJYYAIOIINICSI TBOPUECCKUH MPOMYKT U COOTHOCUTH €T0 C
W3HAYAJIBHBIM 3aMBICJIOM, BBITIOJIHATH MO HEOOXOJUMOCTH KOPPEKIMU JTUOO0 TPOAYKTa,
100 3aMBbIcia.

llo3nasamenvuvle yHusepcaivHovle Vll€6Hbl€ oeticmeust.

—  yYMEHHE  OCYIIECTBIATh TOWUCK HWHGMOpPMAIMM B  WHIUBUIYaJbHBIX
nH()OPMAITMOHHBIX apXUBax O0ydYaromerocs, WHGOPMAIIMOHHON cpele 00pa30BaTeIbHOTO
yUpexKaCHHSI, PeaepaabHbIX XpaHWIUIIAX HHHOPMAITMOHHBIX 00Pa30BaTEIIBHBIX PECYPCOB;

—  YMCHHE HCIOJIB30BaTh CpPEJICTBa MH(DOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH JUTsl pelIeHUs KOMMYHUKAaTHUBHBIX, TIO3HABATEILHBIX U TBOPUYECKHUX 33]1a4;

—  YMCHHE OPUEHTUPOBATHCS B pa3HOOOpa3UH CIIOCOOOB PEIICHHMS 3a/1a4;

—  YMCHHE OCYIIECTBJIATh aHAJIU3 OOBCKTOB C BBIJACICHHEM CYIICCTBEHHBIX H
HECYIIECTBEHHBIX MPU3HAKOB;

—  YMCHHE IPOBOJUTH CPAaBHCHUE, KIACCU(PHUKAIIMIO TI0 3aIaHHBIM KPUTEPHSIM;

—  YMCHHE CTPOHUTH JIOTHYECKHE pacCyXJIeHHs B (opMe CBSI3H IPOCTHIX
CyXJIeHH# 00 00BEeKTE;

—  YMCHHE yCTaHaBJIMBAaTh aHAJIOTHH, IPUIMHHO-CJICACTBECHHBIC CBS3H;

—  yMCHHE MOJCIIMPOBATh, MPEOOPa30BbIBATh O0OBEKT M3 YYBCTBEHHOUW (hOPMBI B
MOJIe]Ib, TJE BBIJACICHBI CYIICCTBCHHBIC XapaKTCPUCTUKH OO0BEKTa (IIPOCTPAHCTBEHHO-
rpadudeckas WK 3HAKOBO-CUMBOJIMYECKas );

—  yYMCHHE CHHTE3UPOBaTh, COCTABJIATH IICJIO€ M3 YacTe, B TOM 4YHCIIC
CaMOCTOSITEILHO JOCTPAUBATh C BOCIIOJIHEHUEM HEAOCTAIOIIUX KOMIIOHEHTOB.

KOMMVHMKCII’I’ZUGHble YHUBEPCATIbHbIE V'{€6Hbl€ oelcmeust’

—  yMEHHE apryMEHTHpPOBaTh CBOIO TOYKY 3pEHHS Ha BBIOOD OCHOBaHWHN U
KPUTEPHEB TIPH BBIJCICHUU IPU3HAKOB, CPAaBHEHUH U KJIacCU(UKAITUU O0OBEKTOB;

—  YMEHME BBICIYIIUBATh COOECEHUKA U BECTU JIUAJIOT;

—  cImOCOOHOCTh TPHU3HABAaTh BO3MOYKHOCTH CYIIECTBOBAHMS PA3IHYHBIX TOUYEK
3pEeHUS U IIPaBa KaKJI0ro UMETh CBOIO;

—  yYMEHHE IUIaHUPOBATh YYEeOHOE COTPYAHUUYECTBO C HACTABHUKOM W JAPYTHUMU

00y4YaroIUMHUCS : ONIPEAEIATh e, PYHKIIMU YYaCTHUKOB, CIIOCOOBI B3aUMO/ICHCTBUSI;



—  yMEHHue OCYUIECTBIISThH MOCTAHOBKY BOIIPOCOB: MHULMATUBHOE
COTPYIHHUYECTBO B IOUCKE U cOOpe MHPOpMALIMH;

—  yMEHHME pa3pelniaTb KOH(JIMKTBI: BBISBICHUE, WIACHTU(QUKALMS MPOOIEMBI,
MOMCK U OLICHKA aJbTEPHATUBHBIX CIIOCOOOB pa3perieHuss KOHPINKTa, TPUHITHE PELIeHUS
U €T0 peanusalus;

—  yYMEHHE C JOCTAaTOYHOW MOJIHOTOM M TOYHOCTHIO BBIpAXKaTh CBOU MBICIH B
COOTBETCTBHH C 33/1a4aMU U YCIOBUSIMH KOMMYHUKAIUU;

—  BJIQJIEHUE MOHOJIOTUYECKOHN U AUAIIOTMYECKON (popmaMu peyu.

IIpeaMeTHBIE pe3yabTAThI

B pesynbrare ocBoeHUS TpOrpaMMbl 00YUYarOIITUECS TOTKHBI

3HamMb.

—  OCHOBHBIC AJITOPUTMHUYECKHE KOHCTPYKIINU;

—  TIPUHIUIBI TOCTPOEHUSI OJIOK-CXEM;

—  TIPUHIUIBI CTPYKTYPHOT'O MPOrpaMMHUpPOBaHUs Ha si3bike Python;

— yTto Takoe BIIJIA u ux npennazHadyeHue.

Memb.

—  COCTaBJISITh AJITOPUTMBI JIJIs1 PELLICHUS MPUKJIAIHBIX 3a/1a4;

—  peanu3OBBIBaTh AJITOPUTMbI Ha KOMIIBIOTEPE B BHUJIE MPOrpaMM, HAITMCAHHBIX
Ha si3bIKe Python;

—  mpumeHsaTh 6ubmmoteky Tkinter;

—  OTJAXHUBaTh U TECTUPOBATH MMPOTPAMMBbI, HalMCaHHbIC Ha s13bIKe Python;

—  HactpauBath BIIJTA;

— MPEJICTABIISITh CBOM MPOEKT.

61a0emv.

—  OCHOBHOU TEPMHHOJIOTHEH B 00JIACTH aJITOPUTMHU3ALINHN U TTPOrPAMMHUPOBAHUSI;

—  OCHOBHBIMM HaBBIKAMH IIPOTrpaMMHPOBAHUS Ha sA3bIKe Python;

—  3HaHMSIMU [0 YCTPOUCTBY U MPUMEHEHUIO OECITUIOTHUKOB.

(I)OpMLI NOoABCACHUA UTOI0OB peain3alinu IlOIIOJIHPITC.]]bHOﬁ InporpamMmal



ITonBeneHre UTOTOB peAIN3YETCs B paMKaX CIECAYIOIIUX MEPOIIPUATHI
TECTUPOBAHME 110 IPOrPaMMHUPOBaHUIO Ha si3bike Python, 3amuTa pe3ynpraToB
BBINTOJIHEHUSA Kerca Ne 4, rpynnoBeie COpEBHOBAHUA.

@DopMBbI AEMOHCTPALUM PE3yIbTATOB 00y4eHH S

IIpencraBnenue pe3ynbTaToB 0Opa30BaTENbHON JEATENBHOCTH NMPOHAET B (opme
nyOJUYHOW TPEe3eHTAluu pelIeHu KEeHCOB KOMaHJIaMH U TOCJIEAYIOUUX OTBETOB
BBICTYIIAIOIIAX HA BOIIPOCHI HACTABHUKA U IPYTUX KOMaH/.

DopMBbI AMATHOCTHKHU Pe3yJIbTATOB 00y4YeHUs
becena, TectupoBanue, omnpoc.

Coaep:xxanue nmporpaMmmbl
Keiic 1. «Yragau uyucjiao»

I[Ipu  pemeHnn  JaHHOTO  Keiica  oOydaromiuecs  OCBAaWBAIOT  OCHOBBI
nporpaMMHpOBaHMsl Ha s3blke Python mocpencTBoM co3jgaHus WIPhl, B KOTOPOW
II0JIb30BATENb YraJbIBAECT YUCIIO, 3aJaHHOE KOMIIBIOTEPOM.

IIporpamMmma 3artparuBaeT MHOI'O KIIFOYEBBIX MOMEHTOB IPOrPaMMHUPOBAHU:
KOHBEPTHUPOBAHHME TUIIOB JAHHBIX, 3aMMCh U YTEHHUE (PaiiIoB, MCIIOJIB30BAHUE AITOPUTMA
JIEJICHHs OTpe3Ka IMomoyiaM, 00padoTKa MOJIYYSHHBIX JTaHHBIX U MPEJCTaBICHUE UX B BUJC
rpaduKoB.

Keiic 4. [IporpaMmMupoBaHue aBTOHOMHBIX KBAJPOKONTEP OB.

PoeBoe B3ammojeiicTBre poOOTOB SIBISIETCS aKTyaJlbHOM 3a/ayeii B COBPEMEHHOU
poboroTexnuke. KBampokonTepbl MOXXKHO CUMTATh JieTaromieii podoTorexHukoit. Illoy
KBQIPOKOTITEPOB,  BBIMIOJTHEHHE 3aJaHUs OOEBBIMH OECHUIOTHBIMHU  JI€TaTEIbHBIMU
arnraparaMy - TaKWE 3aJa4d PEHIarOTCS C MOMOULIBIO NPUMEHEHUS aJrOPUTMOB POEBOIO

B3aUMOJJENCTBUSL.

JIaHHBIM KEHC TOCBAIICH CO3JAaHUIO 110y KOMNTEpOB M3 3X OECHUIOTHHUKOB
BBITIOJIHSIOIIMX TOJIET B aBTOHOMHOM pexkume. OOydaronuecs mojydyaT MEpBble HABBIKU
MpOrpaMMHUPOBAHUSI TEXHUUECKOW cuctemMbl Ha s3bike Python. [lo3HakomsiTcss ¢
AJITOpUTMAMH NO3UIIMOHUPOBAHUS YCTPOWCTB Ha YIIMIIE U B IOMEIIEHNUH, a TAKXKE Y3HAIOT O

MPUHIKIIAX Pa0OTHI ONTUYECKOTO PACO3HABAHUSI OOBEKTOB.



Coaep:xanne yueOHO-TeMaTHYECKOI0 MJIaHA

Ne Tembl 3aHATHI Copepxanue 3aHATHI

1. BBoanoe 3ansitue. | Teopusi: BBeieHHe B 00pa30BaTEIbHYIO IPOrPAMMY.
Beenenue B O3HakomIIeHHE 00yYaroUUuXCcs C MPOrpaMMOH,
npeaMeT, TEXHUKA | TpuéMamMu U popMaMu padoThl. BBOAHBIN HHCTPYKTAX
0ezonacHoctu (1 4) | mo Th.

2. OcHoBbl  si3bIka | Teopus: ucropus s3bika Python, chepa npumenenus

Python. IIpumepsl
Ha si3biKke Python c
pa3doopom
KOHCTPYKIUIA:
HHMKJIbI, YCJOBHA,
BETBJICHUS,
MAaCCHUBBblI,
AAHHBIX (4 4)

THIIbI

A3bIKa, Pa3INUUE B BEPCUSAX, OCOOCHHOCTH CUHTAKCHUCA.
OObsiBIEHUE U UCTIOJIb30BaHNE NTepeMeHHbIX B Python.
Hcnonp3oBaHue CTpOK, MACCUBOB, KOPTEKEN U
cioBapeit B Python. Mcnonb3oBanue ycnoBuii, IIUKIOB U
BeTBIeHUi B Python.

IIpakTHka: 3anmyck uaTEepnpeTaTopa. Paznnuus
UMHTEpIpeTaTopa U komnuisaropa. Hanucanue
NPOCTEUIINX JEMOHCTPAIMOHHBIX IpOorpaMM. MuHU-
IporpaMMbl BHYTpH ITporpaMmsbl. BeipakeHus B
BbI30Bax QyHKIMH. IMeHa nepeMeHHbIX. Y IpaKHEHUS
10 HAITMCAHUIO TPOTrPaMM C MCIOJIb30BAHUEM
NIEPEMEHHBIX, YCIOBUM U LIUKJIOB. [ 'eHepanus
CJlydalHbIX yHcen. [ pynnupoBKa HUKIOB B OJIOKH.
Onepanyu cpaBHEHHSL.

Keiic «Yragai ayucio»

Beenenue B | Teopusi: anropuT™Mbl IIOMCKA YHCIIa B MACCUBE.
3.1 | uCKyCCTBEHHBIN BapuanTer coptupoBok. [Touck guxoromueii. Pabora c
WHTEJUICKT. NepEMEHHBIMH, padoTa ¢ (YHKIHSIMHU.
[Ipumepsl Ha s3bike | [IpakTHKA: yIpaKHEHUS 110 TOMCKY YMCEJ B MACCUBE.
Python ¢ | YpaxxHeHus Ha COPTUPOBKY UYHUCEN. AJITOPUTMBI
UCKYCCTBEHHBIM noucka uncia. MccnenoBanue ckopocTu paboThl
UHTEJIEKTOM 10 | AJITOPUTMOB.
YTaJbIBAHUIO YHCEII,
METOJ JAUXOTOMMH.
Ynpasiienue
VCKYCCTBEHHBIM
UHTEJUIEKTOM (6 1)
[ToaroroBka k Teopus: co3nanne ynoOHOU U MOHSTHOMN Mpe3eHTAIIH.
2 | myOIaHOMY IIpakTuKa: NOATOTOBKA NPE3CHTALUH ISl 3AILUTHI.

BBICTYIICHUIO JIJIS
3aUIUThI
pe3yJIbTaTOB.
JlemoHCTpanus
OTYETA B TPYNIIE U
3alIUTa pe3yJIbTaTOB
paboTsl (2 4)

HOI[FOTOBKa peun 1JId 3allUThI.




Keiic «IIporpaMMupoBaHue aBTOHOMHBIX KBa/IPOKONITEPOB)

TexHuka Teopus: 3HaKOMCTBO C KEHCOM, IIPEACTABICHUE

1 | 6e3onmacHOCTH TpH | IOCTABJIEHHOM IPOOJIEMBI, TPaBUIIA TEXHUKU
oJI€Tax. oe3onacHocTu. M3yueHne KOHCTPYKLHU
[IpoBenenue KBAaJPOKOIITEPOB.
nos€ToB B py4yHOoM | IIpakTHka: 10IETH Ha KBAAPOKONTEPAX B PYYHOM
pexume (2 4) peXKUME.
IIporpammupoBanue | Teopusi: OCHOBBI IIPOIPaAMMUPOBAHUS

2 | B3n€Ta M TOCAJKU | KBAAPOKONTEPOB Ha si3bike Python.
0eCMIOTHOTO IIpakTHKa: TECTUPOBAHNE HAIIUCAHHOIO KOJA B
JIETaTeJIbHOTO pexumax B3JETA U IMOCATKH.

anmapara (4 4)

BrimoianeHue KOMaH/[

Teopnﬂ: TCOPCTUUCCKHNEC OCHOBBI BBIIIOJIHCHUSA

.3 |«pa3BoOpOTY, [pa3BOpPOTA, NU3MEHEHHUS BBICOTHI M TTO3UIIMU HA
«U3MCHEHHUE KBaJIPOKOITEPAX.
BBLICOTBI», IIpakTuKa: TECTUPOBAHKE MPOTPAMMHOIO KOJIa B
«U3MCHEHHE [peKUMax pa3BOpOTa, U3MEHEHUS BBICOTHI U TIO3UIIUH.
no3utuny (6 9)
Brimonnenue IIpakTHKa: BBINOJIHEHUE TPYIIIOBOTO MOJETA HA
4 | rpynnoBOro noJji€ta | KBaAPOKONTEPE B PYUYHOM PEKUME.
BPYUYHYIO (2 )
BrmmoaHeHue Teopusi: ocHOBHI TO3ULIMOHUPOBaHUs indoor U outdoor
.5 | IO3UIIMOHUPOBAHUS | KBAJAPOKOIITEPOB.
o MeTkam (7 u) IIpakTukKa: TECTUPOBAHUE PEKUMA MO3UITMOHUPOBAHUS
o ArUco - mapkepam.
Y4ueOHO-TeMaTHUYECKUH IJIAH
Ha3Banmue pa3jgeJia, KosnyecTBo 4acos DopMbI
TeMbI Teopus |[Ipakruka aTrecTanuu/
cero KOHTPOJISA
/m
BBenenue B TecTtupoBanue
0o0pa3oBaTe/IbHY IO
NmporpaMMy, TeXHHMKA
0€30MaCHOCTH
OcHOBBI f13bIKA TecTtupoBanue
2. |Python. [IpumepsI Ha
si3bike Python ¢
pa3dopom




KOHCTPYKUMIi: HUKJIbI,
yCJIOBUS, BETBJICHMS,
MACCHUBBI, TUIIbI
JAHHBIX

Keiic 1. «Yragai
YUCII0»

JemoHcTpanus
pelIeHnH Keica

Beenenue B
VCKYCCTBEHHBIU
uHTeIeKT. [Ipumepsl Ha
a3pike Python ¢
MCKYCCTBEHHBIM
UHTEJUIEKTOM I10
yTaIbIBAHUIO YHCEII,
METOJl TUXOTOMUH.
Ynpagiienue
HCKYCCTBEHHBIM
UHTEJIEKTOM

Iloaroroska k
nyOJIUYHOMY
BBICTYIIJICHUIO IS
3aIlUThI pe3yJIbTaTOB.
JlemoHCTpanus oT4éTa B
rpymIe u 3anmra
pPEe3yIABTATOB PabOTHI

Keiic 4.
IIporpammupoBanue
aBTOHOMHBIX
KBaJPOKONTEPOB

JdeMoHCcTpamus
pelieHU Kelca

Texauka 6e30macHOCTH
IIpU MOJIETAX.
[IpoBenenue noy€ToB B
PYYHOM pEKUME

[IporpammupoBaHue
B3JIETA U MOCAJAKU
0eCIUI0THOrO
JIETATEIBLHOTO anmapara

Brimonnenue komang,
«pa3BoOPOTY,
«A3MEHEHHE BBICOTEI,
«A3MEHEHHUE TTO3HUITUH))

Brinmosiaenue




4 |rpynnoBoro nojiéra
BPYUYHYIO

Beinosinenue
.5  |IO3UIIMOHUPOBAHUS 110
MeTKaM

Hroro:

TemaTHueckoe IJIAHUPOBAHHME.

Ne
Tema 3aHATUA
y Kou-Bo .

n/n Coaep:kanue 3aHATHI

4acoB

1. |BBemeHue B 00pa3oBaTeJIbHYIO Teopusi: BBeJcHUE B
NMPOrpamMmy, TEXHMKA 0€30MaCHOCTH 06pasoBaTENbHYIO

porpamMmy.
O3HakomIIeHUE
oOy4Jaromuxcs ¢
MIPOrpaMMOH,
npuéMamu u hopMamMu
paboTsl. BBOIHBINM
MHCTpYKTax 1o Th.

2. |OcHoBbl s13bika Python. [Ipumepsb! Ha Teopus: ucropus
si3bike Python ¢ pazoopom I3BIKa Python’ C(bepa
KOHCTPYKUMIi: IUKJIbI, yCJIOBHS, NPUMEHEHNS A3bIKa,
BETBJIEHH I, MACCUBBI, TUIIBI JTAHHBIX

pasiinyue B BEPCUSX,

3. |Ilpumepsnl Ha s3bike Python ¢ 0COOEHHOCTH
Pa300poM KOHCTPYKIIHIi: HMKJIbI, CHHTAKCHCA
YCJIOBUSI, BETBJIEHHSI, MACCHBbI, THIIbI OGBLABICHIC 1
JaHHBIX

UCII0JIb30BaHUE
4. |OcHoBbI s13bIka Python. nepeMeHHBIX B Python.
Hcnonp3oBanue CTPOK,
5. |OcHoBbl a3bika Python. MacCHBOB, KOPTEKCH 1

cioBapeit B Python.
Hcnonb3zoBanue
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Keiic 1. «Yragau uucao»

Keiic 1. «Yragau uuciao»

YCIIOBUH, LIUKJIOB U
BeTByIeHUH B Python.

IIpakTuka: 3amyck
HMHTEpIpEeTaTopa.
Pazmuus
MHTEpIIpeTaToOpa U
KOMIUJISATOPA.
Hanucanue
MPOCTEUIINX
JIEMOHCTPAlMOHHBIX
nporpamMm. MuHu-
MPOTPpaMMBbl BHYTPHU
MPOTPAMMBI.
BripakeHus B BBI30Bax
bynknuii. imena
IIEPEMEHHBIX.
YupaxHenus 1o
HAaIMCAaHUIO [IPOrpaMM
C MCIIOJIb30BaHUEM
TIEPEMEHHBIX, YCIOBUHI
Y IUKIIOB. [ 'eHepanus
CIIy4alHbIX YHCE.
['pynnupoBKa HHUKIOB
B Osoku. Oneparuu

CpPaBHEHUS.

Teopus: anropuT™sl
MOMCKA YKcClia B
MaccuBe. BapuaHTsl
coptupoBokK. [Touck

11




Keiic 1. «Yragau uyuciao»

9. [Keiic 1. «Yraaai yucjuao»

10. [Keiic 1. «Yraaai yucjuao»

11. (Keiic 1. «Yraaai yucjuao»

12. |Keiic 1. «Yraaai yucjao»

13. [Keiic 1. «Yraaai yucjao»

14. |Keiic 4. «IIporpaMmMupoBaHue
ABTOHOMHBIX KBAa/IPOKONTEPOB»

15. |Keiic 4. «[IporpamMupoBaHue
ABTOHOMHBIX KBAa/JIPOKONTEPOB»

16. |Keiic 4. «IIporpamMmMupoBaHue

ABTOHOMHBIX KBAaJAPOKOIITCPOB»

nuxoromuent. Pabora ¢
nepeMeHHbIMHU, padboTa
C QYHKIUSMHU.

IIpakruka:
YIpaXKHEHUS 110
IIOMCKY YUCEN B
MacCuBe. YIIpaXHEHU
Ha COPTUPOBKY YMCEIL.
ANTOpUTMBI ITOMCKA
yucna. MccnenoBanue
CKOPOCTH pabOThI
aJITOPUTMOB.

Teopusi: coznanue
yI0OHOH U TTOHSATHOU
MpE3EHTAIINH.

IIpakTuka:
MOATOTOBKA
MIpEe3eHTAUU IS
3amuThl. [loaroroBka
peuM JI 3aLIUTHI.

Teopusi: 3HaKOMCTBO
C KeKrcom,
MIpEeACTaBICHUE
MOCTAaBJICHHOU
npoOJieMbl, TpaBuia
TEXHUKU
0€30MacHOCTH.
N3yuenue
KOHCTPYKIIHH
KBaJPOKOITEPOB.

IIpakTuka: non€Tel
Ha KBAJIpPOKONTEPAX B
PYYHOM PEXKUME.

Teopusi: OCHOBBI
MPOTPaMMHUPOBAHUS
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17.

Keiic 4. «IIporpammupoBanue
ABTOHOMHBIX KBaJIPOKOINITEPOB»

KBaJIPOKOTITEPOB HA
s3bike Python.

18. |Keiic 4. «IIporpammupoBanue IpakTHKa:
ABTOHOMHBIX KBa/IPOKONTEPOB» TECTUPOBAHHE
HAIlMCAaHHOTO Koja B
19. |Keiic 4. «IIporpammupoBanue PEKIMAX B3IETA 1
ABTOHOMHBIX KBa/IPOKONTEPOB)»
MOCAJIKH.
20. [Keiic 4. «ITporpammMupoBaHue Teopus:
ABTOHOMHBIX KBAa/IPOKOIITEPOB» TEOPETUYECKUE
» OCHOBBI BBITIOJTHEHUS
21. |Keiic 4. «IIporpammupoBanue
pa3BopoTa, U3BMEHEHUS
ABTOHOMHBIX KBa/IPOKONTEPOB»
BBICOTHI U MMO3UIMN Ha
22. |Keiic 4. «IIporpammupoBanue KBaJIpOKOITCPAX.
ABTOHOMHBIX KBa/IPOKONTEPOB»
IIpakTuka:
23. |Keiic 4. «[IporpaMmmupoBanue TCCTUPOBAHNC
ABTOHOMHBIX KBa/IpOKONITEPOB)» OporpaMMHOIO KOZia B
pexXrMax pa3BopoTa,
24. |Keiic 4. «IIporpammupoBaHue W3MEHEHUS BBICOTHI U
ABTOHOMHBIX KBa/JIPOKOIITEPOB» TTO3UITNN.
25. |Keiic 4. «IIporpammupoBaHue
ABTOHOMHBIX KBa/IPOKOITEPOB
26. |Keiic 4. «IIporpammupoBaHue IIpakTuka:
ABTOHOMHBLIX KBa/IPOKOIITEPOB» BBIIIOJIHECHUE
- PYHIIOBOTO MOJIETA HA
27 |Keiic 4. «IIporpammupoBaHnue
KBaJpOKONTEPE B
ABTOHOMHBIX KBa/IPOKONITEPOB»
PYYHOM pEXKUME.
28.. | Keiic 4. «IIporpammupoBaHnue Teopusi: 0CHOBBI
ABTOHOMHBLIX KBA/IPOKOIITEPOB» IMO3UIIHOHUPOBAHUS
> indoor u outdoor
. |Keiic 4. «IIporpaMmMupoBaHue KBATPOKOTITEPOB.
ABTOHOMHBIX KBa/IPOKONTEPOB»
IIpakruka:
30. |Keiic 4. «IIporpaMmMupoBaHue

ABTOHOMHBIX KBAaJAPOKOIITCPOB)»

TCCTUPOBAHUC PCIKUMA
MMO3NOUOHUPOBAHMA 110
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31. |Keiic 4. «I[IporpammupoBanue 1 ArUco - mapkepam.
ABTOHOMHBIX KBa/IPOKOITEPOB»

32. |Keiic 4. «IIporpammupoBanme 1
ABTOHOMHBIX KBa/IPOKOITEPOB»

33. |Keiic 4. «I[IporpammupoBanue 1 IIpakTuka:
ABTOHOMHBIX KBAa/IPOKOIITEPOB» TECTUPOBAHUE PEKUMaA

MMO3MIOMOHHUPOBAHUS I10

34 |Keiic 4. «[IporpaMmmupoBanme 1

ArUco - mapkepam
ABTOHOMHBIX KBaJIPOKOINITEPOBY

HUroro 34

V. MarepnajibHO-TeXHHYECKUE YCIOBHS pPealn3alMu POrpamMmMbl

AnmapaTHoe ¥ TeXHH4YecKoe odecrevyeHue:

—  PabGouee mecTo oOydaromerocs:

HOYTOYK: TIPOU3BOJMUTENHLHOCTh Tpoueccopa (mo Ttecty PassMark - CPU
BenchMarkhttp://www.cpubenchmark.net/): ne menee 2000 enunuIl; 00BEM ONEPATUBHOM
namsitu: He MeHee 4 ['6; obobem Hakomurtenss SSD/eMMC: ne menee 128 I'6 (wnum
COOTBETCTBYIOIIMNA IO XapaKTePUCTUKAM TEePCOHAJIbHBIA KOMIIBIOTED C MOHHUTOPOM,
KJIaBUATYPOH 1 KOJIOHKAMHU ).

—  pabouee MECTO MPENo/1aBaTes:

HOyTOYK: Tiporieccop Intel Core i15-4590/AMD FX 8350 anamoruvnas wiau Ooliee
HOBasi mMojenb, rpadudeckuii mporeccop NVIDIA GeForce GTX 970, AMD Radeon R9
290 anasiornyHasi Wik 0oJjiee HOBas MOJieJIb, 00BEM OINEpPATUBHON MamsTH: HE MeHee 4 10,
BuacoBbixoaq HDMI 1.4, DisplayPort 1.2 wiu 6osiee HoBast Mojiejib (MJIM COOTBETCTBYIOLIUI
M0 XapaKTePUCTUKAM TMEPCOHAIBHBIA KOMMBIOTEP C MOHHTOPOM, KJIAaBHATYpOH W
KOJIOHKaMH );

—  KOMIIBIOTEPHI JIOJKHBI OBIThH MOJAKIIOUECHBI K equHon ceth Wi-Fi ¢ mocTymnom B

WHTEPHET;

14



—  MpEe3eHTaUHOHHOE O000OpyAOBaHHE (MPOEKTOP C IKPAHOM) C BO3MOKHOCTBIO
MOJIKITIOYCHUS K KOMIBIOTEPY — | KOMIUIEKT;

—  ¢aunyapt ¢ KOMIUIEKTOM JIMCTOB/MapKepHas J0CKa, COOTBETCTBYIOIINI HaOOP
MUCHMEHHBIX MPUHAAIEKHOCTEH — 1 mT.;

—  kBazgpokontep DJIRyze tello —ne menee 3 mT.;

—  TIOJIe METOK;

—  Wi-Fi poyrep.

IIporpamMHoe obecnieyeHue:

—  xommmistop Python 3.5;

—  BeO-Opaysep;

—  maket opucnoro I10O;

— TEKCTOBBIN PEIAKTOP.
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