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PaGouas nporpamma
BHeypouHOH 1eATeJIbHOCTH
«OcHOBBI IpOrpaMMuUpoOBaHus Ha si3bike Python
YpoBeHb 00pa3oBaHus: OCHOBHOE 001IIee 00pa3oBaHume,
KonuyectBo uacos: 34
Cpok peanuzanuu nporpammsl: 1 roa
Bo3spact obyuarommxcsi: 12 — 18mer.

VYyurens: OcmanoB A. K.

IosicHUTENLHAA 3aNNCKA

[Iporpamma  «OCHOBBI TIporpaMMHpOBaHUsI Ha s3bike Python Ha mnpumepe
MPOTrpaMMUPOBAHUS OECITUIIOTHOTO JIeTaTeIBHOTO amnmapaTta» 1 yac B Henento, 34 yaca B
roJ.

CocraBieHa Ha OCHOBAaHHH:

- 3akona Poccwuiickoit deneparuun «O6 obpazoBanuu B Poccuiickoit deneparuu» ot
29.12.2012 roma Ne 273;

-Konnenuun MPENOJaBaHUS MPEAMETHOMN oOJlactu «TexHomorus»
B 00pa3oBarenbHBIX opraHu3anusx Poccuiickoit dexepaiun, peaan3yromuX OCHOBHbBIE

o011eo0pa3zoBaTenbHbIe MPOrPAMMBbI»;



- Pacnopsbxkenuss MunuctepctBa mnpocBemenus P® ot 01.03.2019 r Ne P-23
«Meroauyeckue pEeKOMEHJAUUU 10 CO3JAaHUI0 MECT sl pealn3aludd OCHOBHBIX U
JOTIOJTHUTENBHBIX 0011e00pa3oBaTeNbHbBIX IPOrpaMm ¢ poBoro,
€CTECTBEHHOHAYYHOT0, TEXHUYECKOTO U TYMaHUTapHOTO Mpoduiiell B 00pa3oBaTeIbHBIX
OpraHu3alMsIX, PACIOJOKEHHBIX B CEJIBCKOM MECTHOCTM M MaJbIX TIOpOJax, H
JUCTAaHLMOHHBIX MPOrpamMM OOy4YEHUS ONpPEAEIEHHBIX KaTEropuil 00y4aromuxcs, B TOM
yrciie Ha 0a3e CeTeBOro B3aUMOJICHCTBUY;

- [Ipukaza MOH u MII KK Ne361ot 05.02.2019r. «O BHECEeHNH U3MEHEHUHN B MPHKAa3
MHUHHUCTEPCTBA 00pa30BaHUsI, HAYKH M MOJIOJICKHOM MONUTUKUA OT 28 okTsa0ps 2018 r.
No3840 «o0 yTBepkaeHnn KoMiuiekca Mep, KoHIenmuu no peanus3aiud MepOnpHsITHS
denepanbHoro mnpoekta «CoBpeMEHHas IIKOJa» IO OOHOBJIEHUIO MAaTEpUAJIbHO
TEXHUYECKOM  0a3pl 1 QopMupoBaHUST Yy  OOy4YalIIMXCAd  COBPEMEHHBIX
TEXHOJIOTHYECKUX U TYMaHUTAPHBIX HABBIKOBY.

Pabouas mporpamma Kypca pa3paboTaHa Ha OCHOBaHHMM IpPOrpaMM TEXHOIapKa
«KBaHTOpMYM» M HampaBlieHa HAa MOATOTOBKY TBOPYECKOH, TEXHMUYECKH TI'PaMOTHOM,
TapMOHUYHO Pa3BUTON JIMYHOCTH, O0JIA/IA0MIEeH JTOTUYECKUM MBIIUIEHUEM, CIIOCOOHOM
aHAIM3MpOBaTh W peElIaThb 3aJadyd B KOMaHAe€ B 00JacTd HHPOPMALMOHHBIX U
a’POTEXHOJOTUM, pelmaTh CHTYallMOHHBIE KEWCOBBIE 3aJaHus, OCHOBAaHHbBIE Ha
IPYIIIOBBIX ITPOEKTAX.

3aHATUS 1O JaHHOMY KypCy pacCuhTaHbl Ha OOUIEHAYyYHYIO MOATOTOBKY
oOy4aroluxcsi, pa3BUTHE HMX MBbIIUICHUS, JOTHMKH, MaTeMaTHYECKHX CIIOCOOHOCTEH,
MCCJIEI0BATENbCKUX HAaBBIKOB.

VYuebnsiii kypc «OCHOBBI mporpamMMmupoBaHus Ha si3bike Python Ha mnpumepe
MpPOrpaMMHUPOBaHUs OECHUIOTHOTO JIETATENIbHOTO ammapara» HampaBieH Ha H3yueHue
OCHOB TNpPOrpaMMHUpOBaHMs Ha s3bike Python u mnporpamMmmupoBaHue aBTOHOMHBIX
KBaJPOKOITEPOB.

B pamkax kypca «OcHOBBI NporpamMMmupoBaHus Ha si3pike Python na mpumepe
IpOrpaMMUpPOBaHUsl OECHMJIOTHOTO JIETATEJIILHOTO ammnapara» oOydaroliuecs CMOTYT
MO3HAKOMHUTHCS € (PU3MUYECKUMH, TEXHUYECKUMH W MaTEeMaTHMYECKUMU MOHATUSMHU.

[IpuoOpeTénnpie 3HaHUS OYIyT MPUMEHUMbI B TBOPUECKUX MPOEKTAX.



VY4eOnbiii kypc «OCHOBBI mporpamMmupoBaHusi Ha si3bike Python wa mpumepe
MPOrpaMMHUPOBAaHUA OCECHHJIOTHOTO JIETATEIbHOTO ammaparay IMpeAcTaBiIsieT coOou
CaMOCTOSITENIbHBIM MOJYJIb M COAEPKUT HEOOXOAUMBIE TEMBI U3 Kypca MHPOPMATUKU U
bu3uKu.

Hean nporpammbl: ocBoenne Hard- u Soft-kommnerenuuit oOydarommmMucs B
o0JacT MPOrpaMMHUPOBAHUS U a3POTEXHOJIOTUH Yepe3 UCII0Ib30BaHUE KEHC-
TEXHOJIOTUH.

3agaum:

Ob6yuarwwue:

M3YYUTh 0a30BbIC TIOHATHS: AITOPHUTM, OJIOK-CXeMa, TEPEMEHHas, IHKJ, YCJIOBHS,
BBIYMCIUMAs (PYHKITUS;

c(hOopMHPOBATHh HABBIKM BBHITIOJHEHUS TEXHOJIOTHICCKON IIEMOYKH Pa3pabOTKH MPOTrpaMMm
CpelicTBaMH si3bIKa MporpammupoBanus Python;

M3YYUTh OCHOBHBIE KOHCTPYKIIMU S3bIKa TporpammupoBanusi Python, mosBosstomiue
paboTaTh C TPOCTBIMA M COCTaBHBIMH THUIIAMH JAaHHBIX (CTPOKaMH, CITHMCKaMH,
KOpTEXXaMH, CIIOBApsIMU, MHOKECTBAMH);

HAy4YUTh TPUMCHSITH HABBIKM MPOTPAMMHUPOBAHHMS HAa KOHKPETHOM y4EOHOW CHUTyaIllnH
(mporpaMMupoBaHre OECITUIIOTHBIX JIETATENIbHBIX allapaToB Ha YYEOHYIO 3a71a4y);
Pa3BUTh HAaBBIK MUJIOTUPOBaHUS OeCMIOTHBIX JeTaTenbHbIX ammapatoB (BIIJIA) wHa
MIPaKTHKE;

MIPUBUTH HABBIKH MPOCKTHOM ESITEILHOCTH.

Passusarowue:

CIocOoOCTBOBATh PACIIMPEHUIO CIIOBAPHOTO 3araca;

CIIOCOOCTBOBAaTh  PAa3BUTHIO  MaMATH, BHHUMAHHS, TEXHUYECKOTO  MBIIUICHUS,
M300peTaTeIbHOCTH;

CIIOCOOCTBOBATH PA3BUTHIO AJITOPUTMHYECKOTO MBIIIICHHUS;

CIoco0CTBOBATH (DOPMUPOBAHUIO UHTEPECA K TEXHUUECKUM 3HAHUSM;

Croco0CTBOBAaTh (POPMUPOBAHUIO YMEHUSI MPAKTUYECKOrO MPUMEHEHHUS MOIYYEHHBIX
3HAHUI;

chopmupoBaTh ymMmeHue HopMyIupoBaTh, ApryMEHTUPOBATh U OTCTauBaTh CBOE MHEHHUE;



C(l)OpMPIpOBaTB YMCHHC BBICTYIIATDH HY6J'II/I‘-IHO C AOKJIaJlaMH, IMPE3CHTAUAMU U T. II.

Bocnumamenvhole:

BOCIUTHIBATh aKKYPAaTHOCTh U TUCHUITMHUPOBAHHOCTD NP BBIMOJHEHUHU PAOOTHI;
CrocoOCTBOBaTh  (DOPMUPOBAHHIO  TOJIOKHUTEIBPHOW  MOTHBAllUM K  TPYAOBOHU
NEATEIIbHOCTH;

CIOoCcOOCTBOBATh (POPMUPOBAHUIO OIBITA COBMECTHOTO U MHAMBHUAYaJIHLHOTO TBOPUYECTBA
MIPY BBINOJIHEHUHM KOMAHHBIX 3a/1aHUN;

BOCITUTHIBAThH TPY0JII00UE, YBAKEHUE K TPYIY;

(hopMUpOBaTh UYBCTBO KOJUIEKTUBU3MA U B3aUMOIIOMOIIIY;

BOCHIUTHIBAaTh YYBCTBO MATPUOTH3MA, TPAKIAHCTBEHHOCTH, TOPJOCTH 34 HOCTHUKCHUSA

OTE€YECTBEHHOU HaYKHN U TCXHHKHU.

IIporuo3upyembie pe3yjabTaThl U CIIOCOOBI HX IPOBEPKH
JIMYHOCTHBIE Pe3yJbTAThI:
KPUTHUYECKOE OTHOIIICHUE K MHPOpMAIIUU U U30UPATETbHOCTh €€ BOCIIPUSITHUS,
OCMBICJIEHE MOTUBOB CBOMX JICCTBUU MPU BBINIOJTHCHUH 3aIaHUN;
pa3BUTHE JIFOOO3HATEIBHOCTU, COOOPA3UTEIBLHOCTUA TMPU BBHIMOJHEHUH Pa3HOOOPa3HBIX
3a1aHUH TTPOOJIEMHOTO M 3BPUCTHYCCKOTO XapaKTepa,
pa3BUTHE  BHUMATEJIBHOCTH,  HACTOMYMBOCTH,  LIEJICYCTPEMJIEHHOCTH,  YMEHUS
MPEO00JIEBATH TPYAHOCTH;
pPa3BUTHE CaMOCTOSITEIbBHOCTH  CYXKIEHUM, HE3aBUCUMOCTH W  HECTAaHAAPTHOCTH
MBIIIJICHUS
OCBOEHHE COIUAJIBHBIX HOPM, MPABUJI MOBEJAEHUS, posicil U (OpM COIMATBLHON KU3HU B
rpynmnax u cooOIIecTBax;
dhopMUpOBaHNE KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIICHUM U COTPYJIHUYECTBE C
ApYTUMHU 00y4arOIIUMUCH.
MeTanpeaMeTHbIe pPe3yJbTAThI:

Pezwz;zmueﬂble YVHUBEPCAIbHbIE V'-l€6Hbl€ oelicmeusi.

yMEHHE MPUHUMATh U COXPAHITh y4eOHYIO 3a7a4y;

YMCHHUEC IINIaHUPOBATH ITOCICAOBATCIIbHOCTD IIAroB aJIrOPUTMa JJIs JOCTHIKCHHA LCIIN,



YMEHHE CTaBUTh 1IeNb (CO3AaHUE TBOPUYECKON pabOThI), MIAHUPOBATH JOCTHIKEHHUE ITOU
LETIY;

YMEHHUE OCYLIECTBIIATH UTOTOBBIN U ITOIIArOBbI KOHTPOJIb 110 PE3YJITATY;

CIIOCOOHOCTH aJIeKBaTHO BOCTIPUHUMATH OIIEHKY HACTaBHHUKA M JPYTHMX00ydaromuxcs;
YMEHHE pa3inyaTh Coco0 U pe3ysabTaT JeHCTBUS;

YMEHHUE BHOCUTh KOPPEKTHBBI B JICHCTBHS B CIIy4ae PACXOKICHUS PE3yJIbTaTa PEIICHHUS
3a/1a4yv Ha OCHOBE €€ OIIEHKU U y4€Ta XapaKTepa CAEIaHHbIX OIINOOK;

YMEHHE B COTPYIHUYECTBE CTAaBUTh HOBBIE yUEOHbBIE 3a]aUH;

CIIOCOOHOCTH MPOSIBIISATH [TO3HABATENIbHYIO HHUIIMATHBY B YYEOHOM COTPYAHUYECTBE;
YMEHHUE OCBAMBaTh CIOCOOBI PEIIeHHs] TPOOIEM TBOPUECKOTO XapaKTepa B >KU3HEHHBIX
CUTyalUsX;

YMEHHE OLECHHUBATh MOJYYalOIIUNCS TBOPYECKUM MPOAYKT M COOTHOCUTH €r0 C
M3HAYaJIbHBIM 3aMbICJIOM, BBINOJHATH O HEOOXOJUMOCTH KOPPEKUUHU JIMOO MPOAYKTa,
1100 3aMbIcia.

llo3nasamenvHole VHU6EpCAjlbHble V1{66Hbl€ Oeticmsus.

YMEHUE OCYIIECTBIATh MOUCK WHGOPMAIMM B WHIWBUIYAIbHBIX WHOOPMAIMOHHBIX
apxuBax oOydaroierocsi, MHGOPMALMOHHONW cpele 00pa30BaTEIbHOTO YUPEKACHUS,
(benepalibHbIX XpaHWINIIAX THHOPMAIIMOHHBIX 00pa30BaTEIbHBIX PECYPCOB;

YMEHHUE UCTIOJB30BaTh CPEACTBA MHPOPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI
JUTSI peIeHUs KOMMYHUKATHBHBIX, TIO3HABATEILHBIX U TBOPUYECKUX 3a/1a4;

YMEHUE OPUEHTUPOBATHLCS B pa3HOOOpa3uu CriocoO0B pelIeHus 3a1a9;

YMEHUE OCYIISCTBIATh aHaIW3 OOBEKTOB C BBUICIICHHEM CYIICCTBEHHBIX U
HECYIIECTBEHHBIX MTPU3HAKOB,

yMEHHUE TTPOBOIUTH CPaBHEHHUE, KIACCU(DUKAITUIO TI0 3aJJaHHBIM KPUTEPHUSIM;

YMEHUE CTPOWTH JIOTHYECKUE PACCYKIeHUS B (OPME CBS3U TMPOCTHIX CYXKICHUU 00
00BEKTE;

YMEHHUE YCTaHABIMBATh aHAJIOTHH, IPUYUHHO-CJIC/ICTBCHHBIE CBS3H;

YMEHHE MOJEIUPOBaTh, MPeoOpa3oBhIBaTh OOBEKT W3 YyBCTBEHHOW (DOPMBI B MOJEIb,
I7I€  BBIJCICHBI  CYIICCTBEHHBIE  XapaKTEPUCTUKH OO0BEKTa  (IIPOCTPAHCTBEHHO-

rpaduyeckasi Wil 3HaKOBO-CUMBOJIMYECKAas );



YMCHHC CHUHTC3HUPOBATL, COCTABJIATH LCJIOC U3 tIElCTeI\/II, B TOM 4YHUCIIC CaMOCTOATCIbHO
A0CTpanBaTh C BOCIIOJIHCHUCM HEAOCTAOINNX KOMIIOHCHTOB.

KOMMVHMKCZWIM@Hbl@ YVHUBEPCAJIbHbIE V'—l€6Hbl€ delicmeusi.

YMEHHE apTyMEHTHPOBATh CBOIO TOYKY 3PEHHUS Ha BBIOOP OCHOBAHHWI M KPUTEPHEB TPH
BBIJICTICHUH MTPU3HAKOB, CPABHEHUH U KiIaccu(uKamm 0ObeKTOB;

YMEHHE BBICIYIINBATH COOECETHIKA U BECTH JHAJIOT;

CIIOCOOHOCTh TPHU3HABATH BO3MOXXHOCTH CYIIECTBOBAHUS PA3TMYHBIX TOYEK 3PCHUS H
mpaBa KakJ10r0 UMETh CBOIO;

yMEHHE TUTAaHUPOBAaTh y4eOHOE COTPYAHUYCCTBO C HACTAaBHUKOM H JIPYTUMHU
OOYJarOITUMUCS: ONIPECTIATH e, PYHKITUN Y4aCTHUKOB, CITOCOOBI B3aMMO/ICHCTBHSI,
YMEHHUE OCYIIECTBIISTh TMOCTAaHOBKY BOIIPOCOB: HMHHIIMATUBHOE COTPYIHUYECTBO B
MOMCKE U cOope nH(popMaIuu;

yMEHHUE pa3peliarb KOHGIUKTHI: BbISIBICHUE, WIACHTHU(GUKAIMS TPOOJIEMbl, MOUCK U
OIICHKAa aJIbTEPHATUBHBIX CIIOCOOOB pa3peiieHuss KOHGINKTA, TPUHITHE PEIICHUS U €ro
peann3anus;

YMEHHUE C JIOCTaTOYHOM MOJTHOTON U TOYHOCTHIO BBIPAXkKaTh CBOU MBICIIM B COOTBETCTBUU
C 3aJja4aMH M YCIOBUSMH KOMMYHUKAIIHH;

BJIaJICHHE MOHOJIOTHYECKON U JUAJIOTHYECKON hopMaMu pedH.

IIpeaMeTHbIE pe3yabTATHI

B pesymnbTaTe 0cBOCHUS MpOrpaMMbl 00yUYarOIIHUECs TOJKHbI
3HAMY!
OCHOBHBIE aJITOPUTMUUYECKNE KOHCTPYKIIUY;
MIPUHITUIIBI TIOCTPOCHUS OJIOK-CXEM;
MPUHIUIBI CTPYKTYPHOTO MTPOTpaMMHUPOBaHus Ha si3bike Python;
yto Takoe BIIJIA u ux npennazHaueHue.

Memb:
COCTABJIATh AITOPUTMBI JIJISI PEUIEHUS IPUKIAIHBIX 33/1a4;
pEAIN30BbIBATh AJITOPUTMbI HA KOMIIBIOTEPE B BHJIE MPOrpPaMM, HAMMCAHHBIX Ha SI3BIKE

Python;



npuMeHsTh oubnuoreky Tkinter;

OTJIQXXUBATh U TECTUPOBATH MPOTPaMMBbl, HAMMMCAHHbIE Ha s13bIKe Python;
HacTpauBath BITJIA;

IIPEACTABIIATh CBOM IIPOEKT.

8ademsy:

OCHOBHOM TEPMHUHOJIOTHEN B 00JIACTH aITOPUTMU3ALMH U TPOIPaMMHUPOBAHNS;
OCHOBHBIMM HaBBIKaMU IPOTpaMMUpPOBaHus Ha si3bike Python;

3HaHHAMMU I10 YCTPOﬁCTBy U IIPUMCHCHHIO OCCIUIIOTHUKOB.

@opMbl OABEICHUS UTOTOB PeATN3ALMU JONOJHUTEIbHON MPOrPpaMMbI

ITonBeneHre UTOrOB peanu3yercsl B paMKax CIEAYIOIINUX MEPOIPUATHMN:
TECTHUPOBAHUE IO MPOrpaMMHUpPOBaHUIO Ha si3bike Python, 3amuTa pesynbTaToB
BBINIOJTHEHUA Kelca Ne 4, rpynnoBble COpPEBHOBAHUS.

@opMbI 1eMOHCTPALIUM Pe3yJIbTATOB 00y4YeHUsI

[IpencraBienue pe3ynbTaTOB 00pa30BaTENbHON JEATEIBHOCTH MPOHIET B (opme
MyOMUYHOM TPE3CHTAIMM PEIICHUN KEHCOB KOMaHIaMU M TOCJIEAYIOIUX OTBETOB
BBICTYIAIOIINX HA BOMPOCH HACTABHUKA U IPYTUX KOMaH]I.

@®opMBbI IMATHOCTUKH Pe3yJIbTATOB 00y4YeHUs
becena, rectupoBanue, onpoc.

Conepsxkanue nporpamMmmbl
Keiic 1. «Yragai aucio»

[Ipu pemiennn  maHHOTO  Kedca  OOydwaromuecs  OCBaWBAIOT  OCHOBBI
porpaMMHUpOBaHus Ha s3blke Python mnocpencTBom co3mgaHusi Urpbl, B KOTOPOH
ITOJIb30BATENb YraJbIBAECT YUCIIO, 3aJaHHOE KOMIIBIOTEPOM.

[IporpamMmma 3arparuBaeT MHOTO KIIFOYEBBIX MOMEHTOB MPOrpPaMMHUPOBAHMS:
KOHBEPTHUPOBAHUE TUIIOB JIAHHBIX, 3aMUCh U YTEHUE (PailioB, HCIOJIB30BAHUE ANTOPUTMA
JIENICHHs] OTpe3Ka TormojaM, 00pad0oTKa TMOMYyYEHHBIX TaHHBIX M TMPEACTABICHHE UX B
BU/JIE TPAPUKOB.

Keiic 4. IIporpamMupoBaHue aBTOHOMHBIX KBa/IPOKONTEPOB.



PoeBoe B3aumoelicTBrE poOOTOB SIBJIAETCS AKTYAJIbHOM 3a/Jadeil B COBPEMEHHOMN
poboTorexnuke. KBagpokonrepsl MOXHO CUHTATh JeTaromiel podoroTexHukou. Illoy
KBaJIPOKONITEPOB, BBHIMIOJIHEHUE 3a/laHus OOEBbIMU OECTMIOTHBIMU JIETATEIIbHBIMU
arnraparaMy - TaKMe 3aJ1a4d PEIIaroTCs C MOMOIIBIO MPUMEHEHUS AJITOPUTMOB POEBOTO

BBaHMOIIefICTBPI}I.

JlaHHBI KEHC TMOCBAIIEH CO3/aHUI0 IOy KONTEpPOB U3 3X OECHUIOTHHUKOB
BBINOJIHSIONIMX MTOJIET B aBTOHOMHOM pekrMe. OOyJarouecs mojiydar nepBble HaBbIKH
MIPOrpaMMUPOBAHUSI TEXHUYECKOM cucrteMbl Ha s3bike Python. Ilo3nakomsTces ¢
ANTOPUTMAMHU TNO3WLIHMOHMPOBAHUSA YCTPOWCTB HA YIJHIE M B IIOMEIICHUH, a TaKkKe

Y3HAIOT O IIPpUHIUIIAX pa6OTI>I OIITHYCCKOI'O PACIIO3HABAHUA 0O0BEKTOB.

Coaep:xaHue y4eOHO-TeMATHYECKOI0 IIaHA

Tembl 3ansaATHH Coaepkanue 3aHATHH
BBoaHnoe Teopus: BBeicHUE B
3aHATHE. o0pa30BaTeNbHYI0 POrpamMmmy.
BBenenue B O3HakoOMIIEHHE 00YYaIOIIUXCS C
npeamer, MIPOrpaMMOU, MpUEMaMu 1
TEXHUKA dbopmamu paboTsl. BBOTHBIIM
0e3zonmacHocTH (1 MHCTpYKTa) 1o Th.
4)
OcHOBBI  fI3BIKA Teopusi: ucropus si3pika Python,
Python. cdepa MpUMEHEHUS A3bIKa,
Ipumepsnl HA pasnuyue B BEPCUsiX, 0COOCHHOCTH
si3bike Python ¢ cunTtakcuca. O0bsiBICHUE U
pazdopom WCITOJIb30BAaHUE NIEPEMEHHBIX B
KOHCTPYKIHUIA: Python. Mcnonk3oBanue cTpok,
HMKJIbI, YCJIOBUS, MacCHBOB, KOPTEXEMN U cIIOBapeil B
BETBJICHUA, Python. Ucnons3oBanue yciaoBuid,
MACCHBbI, THIIbI LIUKJIOB U BeTBNeHUi B Python.
AAHHBIX (4 1) IIpakTuka: 3anyck
uHTepnperaropa. Paznuuus
MHTEPIIPETAaTOPa U KOMITHIIATOPA.
Hanucanue npocrenmmx
JEMOHCTPALIMOHHBIX ITPOTPaAMM.
MuHu-niporpammsl BHYTpH
nporpammsl. Belpaxxenus B
BbI30Bax (pyHKuuMi. Mimena
NEPEMEHHBIX. Y IPAKHEHHUS 110
HAIMCAHUIO POIPAMM C




MCIIOJIb30BaHUEM NIEPEMEHHBIX,
YCIIOBUU W IUKJIOB. [ 'eHepanus
CIy4aWlHBIX yucel. [ pynnupoBka
UKIIOB B Os10ku. Onepanuu
CpPaBHEHHSI.

Keiic «Yragam uuciao»

Beenenue B
HCKYCCTBEHHBIN
WHTEJUICKT.
IIpumepsnl Ha
s3pike  Python ¢
UCKYCCTBEHHBIM
UHTEIJIEKTOM 10
yTa/IbIBAHUIO
qucell, METO]1
TUXOTOMUH.
YnpasiieHue
HCKYCCTBEHHBIM
HUHTEIUIEKTOM (6 )

Teopusi: arOpuTMBI TOKCKA YHCIA
B MaccuBe. BapuaHThI COPTUPOBOK.
[Touck muxoromueit. Pabora ¢
NepeEMEHHBIMH, padoTa ¢
GYHKITUSAMH.

IIpakTHKa: yIpaxHSHHS T10
MIOMCKY YHCEJl B MAaCCHBE.
YrpaxHeHus: Ha COPTUPOBKY
qricell. AITOPUTMBI TIOUCKA YHUCIIA.
HccnenoBanue cKOpocTr pabOThI
aJITOPUTMOB.

Iloaroroska k
myOJIUYHOMY
BBICTYIUICHUIO JJISI
3a1UThI
pe3yJIbTaToB.
JlemoHCTpauus
0TY€Ta B IPyIIIIE U
3aura
pEe3yJIbTaTOB
paboTsI (2 u)

Teopus: co3znanue yao0HO 1
MTOHATHOM MPE3EHTALNH.
IIpakTHKa: MOATrOTOBKA
IIPE3EHTALNHN JUISl 3ALIUTHI.
[ToaroToBKa peun Juisl 3aLIUTHI.

Keiic «IIporpaMMupoBaHue aBTOHOMHBIX KBA/IPOKONITEPOB»

TexHuka
0e30macHOCTH MpuU
MOJIETAX.
[IpoBenenue
IOJIETOB B PYYHOM
pexume (2 )

Teopusi: 3HaKOMCTBO C KEUCOM,
MPEACTABICHUE TTOCTABIECHHON
poOJIEMBI, TTpaBUJIa TEXHUKH
6e3onacHoctu. U3yuenue
KOHCTPYKIIMU KBaJIPOKONTEPOB.
IIpakTuka: MONETHI HA
KBaJIpOKONTEPAX B PYUYHOM

pEKUME.

[IporpammupoBan Teopusi: 0CHOBBI

ue B3JIETA 51 [IPOrpaMMUPOBAHHUS

II0CAJIKU KBaJJpOKOMNTEPOB Ha s3bike Python.
0ecnMIOTHOTO IIpakTuka: TeCTUpOBAHUE
JIETATEIBHOIO HAaIMCaHHOI'0 KOJIa B PEKUMax

anmapara (4 4)

B3JIETA U IoCaaKu.




Brimonnenue
KOMaH]|
«pa3BoOpPOTY,
«A3MEHEHHE
BBICOTEIY,
«A3MEHECHHE
no3urm» (6 4)

Teopusi: TeOpeTUYECKHE OCHOBBI
BBITIOJTHEHUS Pa3BOPOTA,
WM3MEHEHHS BBICOTHI U MMO3ULUN HA
KBaJPOKONITEPaX.

IIpakTHKa: TECTUPOBAHHE
MIPOTPAMMHOT0 KOJIa B PEKUMAX
pPa3BOpPOTA, U3MEHEHHUSI BBICOTHI U
MTO3UIINH.

Brimonxenue IIpakTHKa: BBIIOJIHEHNE
IPYNIIIOBOIO IPYNIIOBOIO NOJIETA HA

IOJIETA BPYYHYIO KBaJPOKONTEPE B PYYHOM PEKUME.
(29)

Beinonxenue Teopusi: 0CHOBBI
IIO3ULIMOHUPOBAHU NO3UIMOHMpPOBaHUA Indoor u

s 10 MeTKaM (7 9)

outdoor KBaIpOKOIITEPOB.
IIpakTHKa: TeCTUPOBAHUE PEKUMA
no3unronuposanus no ArUco -

MapKepaM.

Y4eOHO-TeMATHYECKHHA TIJIAH

Ha3Banue pa3saena, TeMbl KouauuecrBo dop
4acoB MBI
I arrec
T
a
K KOHT
T poJis
U
K
a
BBenenue B - Tect
o0pa3oBaTe/IbHYI0 HPOB
nporpaMmmy, TEeXHUKA aHue
0e30macHOCTH
OcHoBbl si3bika Python. 2 Tect
IIpumepsl HA A3BIKE HPOB
Python ¢ paz6opom aHue

KOHCTPYKUUI: IUKJIbI,
yCJIOBHSI, BeTBJICHHS,

10



MacCCHUBbI, TUIIbI JAHHBIX

Keiic 1. «Yraaai uncjio» 5 Jlemo
HCTP
anus
peme
HUM
Keiic

a

Beeneunue B 4

MCKYCCTBEHHBIA MHTEIIEKT.

[Tpumepsl Ha s3b1ke Python

C UCKYCCTBEHHBIM

UHTEJJIEKTOM I10

yTaJIbIBAHUIO YUCEII, METO/]

JTAXOTOMHH. Y IIPABJICHUE

HCKYCCTBEHHbBIM

WHTEJJIEKTOM

[ToaroToBka K myOIMYHOMY 1

BBICTYIUJICHUIO JJISI 3aI[UTHI

pE3YyIbTaTOB.

JlemoHCTpanus oTuéra B

IPYIIIE U 3alIUTa

PE3YIBTATOB PAOOTHI

Keiic 4. 1 Jlemo

IIporpammupoBanue 5 HCTP

ABTOHOMHBIX anus

KBa/IPOKOINTEPOB pelie
HU
Kelic

a

TexHuka 6€30MaCHOCTH MPU 1

noJsiérax. [IpoBenenue

IIOJIETOB B PYYHOM PEKUME

[TporpammupoBanue B3iIETa 3

Y TIOCAJIKN OECTIUIIOTHOTO

JIETATEIBHOIO arnmnapara

BrinonHenrne koMana 4

«pa3BOPOT», KU3MEHEHUE

BBICOTBI», KU3MEHEHUE

MO3ULIAM

BrlnonHeHue rpynmnoBoro 2
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[10JIETAa BPYYHYIO
Brinonaenue 5
MO3UIIMOHUPOBAHUS TIO
METKaM
Hroro: 2
2

TemaTnuyeckoe NJIAHKPOBAHUE.

Ne
1/ Tema 3anaTus Kour- Conepanne
BO
n 3aHATHI
4acoB
Bsenenue B 1 Teopus: BBeicHHE B
o0pa3oBaTe/IbHYI0 obpasoBaTebHylo
Iporpammy.
NporpamMmy, TEXHUKA O3HAKOMICHIE
0e30macHOCTH oOydJaronmxcs ¢
IIPOrPaMMOW,
pu€MaMu 1
dbopmamu pabOTBHI.
BBoanbIi
MHCTpYKTax 1o Th.
OcHoBbI si3b1ka Python. 1 Teopus: ncropus
IIpumepsbI Ha sI3bIKe s3pika Python, cdepa
Python ¢ pasdopom IPUMEHEHHS A3bIKA,
KOHCTPYKIUIA: IIUKJIBI, pasIHme B BEPCHSIX,
YCJI0BHUSl, BETBJICHUS, 0COBCHHOCTIL
MAaCCHBBI, THIIBI
TAHHBIX CUHTaKCHCA.
IIpuMepsI Ha sA3bIKe 1 ObvaBnCcHUCE H
Python ¢ pazGopom VICIIOJIB30BaHUE
KOHCTPYKIHUI: HMKJIbI, IIEPEMCHHBIX B
ycJ10BHs1, BETBJIEHMUS, Python.
MAaCCHBBI, THIIBI
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JaHHBIX

OcHoBbI si3bika Python.

OcHoBbI si3b1ka Python.

Hcnonp3oBanue
CTPOK, MaCCHBOB,
KOPTEXEU U CIIOBapen
B Python.
Hcnonp3oBanue
YCJIOBUM, ITUKJIOB U
BeTBiIeHUH B Python.

IIpakTuka: 3amyck
WHTEpIIpETaTopa.
Paznmuuns
WHTEpIIpETAaTOpa U
KOMITWJISITOPA.
Hanucanue
MPOCTEUIIINX
JEMOHCTPALIMOHHBIX
nporpamm. MuHu-
MPOrpaMMBbl BHYTPHU
IIPOTPAMMBI.
Bripaxkenus B
BbI30BAX (DYHKIIMM.
HNmena nepeMeHHBIX.
YupaxxHeHus 1o
HaNMCaHUIO
IIPOTPaMM C
VCIIOJIb30BaHUEM
IIEPEMEHHBIX,
YCIIOBUU U LIUKJIOB.
['enepanus
CIIy4alHBIX YUCE.
['pynnupoBka HKUKIOB

B O6510ku. Onepanuu
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CpaBHCHM.

6. Keiic 1. «Yrapnaii Teopusi: anropuTmbl
THCJI0» IIOMCKA YuClia B
1. Keiic 1. «Yranai maccuse. BapuaHTel
YU CJI0» coptupoBoK. [Touck
8. Keiic 1. «Yrazaii nuxotomueit. PaGota
JHCIION C TIEpEMEHHBIMH,
" - paboTta ¢ GyHKITUSIMH.
9. Keiic 1. «Yranaii
THCI0» IIpakTHka:
10. Keiic 1. «Yragaun YHUpaxHEHUA 110
YN CII0» TIOVWCKY YHCeT B
11. Keiic 1. «Yranaii Maccuse.
YHCJION VYnpaxxHeHus Ha
COPTHUPOBKY YHCEII.
AJITOPUTMBI TTOKCKA
gyucia. Mcciaenopanue
CKOPOCTH PabOTHI
aITOPUTMOB.
12. Keiic 1. «Yranai Teopusi: co3ganue
1ncj10» yn0OHOMU U MMOHATHOM
13. Keiic 1. «Yranaii [IPE3CHTalNN.
YN CII0»
IIpakrTuka:
MOATOTOBKA
MPE3eHTAINN IS
3amuThl. [loaroroska
peUM IS 3aIIUTHI.
14, Keiic 4. Teopusi: 3HAKOMCTBO
«IIporpammupoBanue c KeficoMm,
ABTOHOMHBIX MpeCTABIEHHE
KBaJIPOKONTEPOB» .
MIOCTaBJICHHON
N po0JIeMBI, TIpaBHUJIa
15. Keiic 4. P > 1P
«IIporpaMmMupoBanue TeXHIKH
ABTOHOMHBIX 0e301acHOCTH.
KBa/IPOKOINTEPOB» N3yuenue
KOHCTPYKITUHU
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KBaAPOKOIITCPOB.

IIpakTuKa: 1noaersl

Ha KBaJpOKONTepax
PYYHOM PEXKHUME.

B

16. Keiic 4. Teopusi: OCHOBBI
«IIporpammupoBanue IPOrpPaMMHUPOBAHUS
ABTOHOMHBIX KBaJPOKONITEPOB HA
KBa/IPOKONTEPOB»
Ap p si3bike Python.
17. Keiic 4. IpakTuka:
«IIporpammupoBanue TECTHPOBAHNE
ABTOHOMHBIX
HAITMCAHHOTO KOJa B
KBA/IPOKOINTEPOB» }
pexuMax B3JETa U
18. Keiic 4. HoCaKH.
«IIporpammupoBaHue
ABTOHOMHBIX
KBa/IPOKOINTEPOB»
19. Keiic 4.
«IIporpammupoBanue
aBTOHOMHBIX
KB/IPOKOINTEPOB»
20. Keiic 4. Teopus:
«IIporpamMmupoBanue TEOPETUUYECKHE
ABTOHOMHBIX OCHOBBI BBIIIOJIHEHUS
KBA/IPOKONTEPOB»
pa3BopoTa,
21. Keiic 4. U3MEHEHUS BEICOTHI U
«IIporpammupoBanue TTO3UIIMH Ha
ABTOHOMHBIX
KBaIPOKOIITEpaXx.
KBQ/IPOKOINTEPOB»
22. Keiic 4. HpaxTuka:
«IIporpammupoBanue TECTUPOBAHKE
ABTOHOMHBIX MIPOTrpaMMHOI'0 KOJa
KBQ/IPOKOINITEPOB» B PEKIMAX
N a3BOpoOTa
23. Keiic 4. PasBopOTE,
«IIporpaMMHpoBanHe W3MEHEHUS BBICOTHI U
ABTOHOMHBIX Hosumum.
KBa/JIPOKONTEPOB»
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24,

Keiic 4.
«IIporpammupoBanue
AaBTOHOMHBIX
KBaJIPOKONTEPOB»

25.

Keiic 4.
«IIporpamMupoBaHue
ABTOHOMHBIX
KBaJIPOKONITEPOB)»

26.

Keiic 4.
«IIporpammupoBanue
aBTOHOMHBIX
KBaJIPOKONTEPOB»

27

Keiic 4.
«IIporpamMmupoBanue
ABTOHOMHBIX
KBA/IPOKOINTEPOB»

IIpakTuka:
BBITIOJTHEHUE
CPYNIIOBOrO MOJIETA
Ha KBQIpPOKONTEPE B
PYYHOM pEKUME.

28..

Keiic 4.
«IIporpamMmupoBanue
ABTOHOMHBIX
KBa/JIPOKONTEPOB»

29.

Keiic 4.
«IIporpammupoBanue
aBTOHOMHBIX
KBa/JIPOKOITEPOB»

30.

Keiic 4.
«IIporpammupoBanue
aBTOHOMHBIX
KBaJIPOKOITEPOB»

31.

Keiic 4.
«IIporpaMmmupoBaHue
aBTOHOMHBIX
KBaJAPOKONTEPOB)»

32.

Keiic 4.
«IIporpaMmmupoBaHue
aBTOHOMHBIX
KBa/JIPOKOIITEPOB»

Teopusi: OCHOBBI
TIO3UIIMOHUPOBAHUS
indoor u outdoor
KBaJIPOKOIITEPOB.

IIpakrTuka:
TECTUPOBAHUE
pexruma
MO3ULIMOHUPOBAHUS
o ArUco -
MapKepam.

33.

Keiic 4.
«IIporpammupoBanue

IIpakTHka:
TECTUPOBAHUE
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ABTOHOMHBIX pexuma
KBa/IpOKONTEPOB» MO3ULIMOHUPOBAHUS

o ArUco - mapkepam

34 Keiic 4. 1
«IIporpamMupoBaHue
ABTOHOMHBIX
KBaJIPOKONTEPOB)
Hroro 34

V. MaTepl/IaJILHO-TeXHI/I‘IeCKHe YciaoBuid peajin3aliui MporpaMmbl

AnmapaTHoe U TeXHHYECKoe o0ecrevyeHune:

PabGouee MecTo oOyyaroiierocs:

HOYTOYK: TPOHM3BOAMTENBHOCTH mporeccopa (mo Tecty PassMark - CPU
BenchMarkhttp://www.cpubenchmark.net/): ne wmenee 2000 eaunul; o0beM
ornepaTtuBHOM naMaTu: He MeHee 4 1'0; 00beM Hakonutenss SSD/eMMC: ne menee 128 I'0
(W11 COOTBETCTBYIOIINH O XapaKTEPUCTHKAM MTEPCOHAIIBHBIN KOMIIBIOTEP C MOHUTOPOM,
KJIAaBUATYPOU U KOJIOHKAMH).

pabouee MecTo MpenoaBaTeis:

Hoytoyk: mpoueccop Intel Core 15-4590/AMD FX 8350 ananoruunas uiam 0ojiee HOBas
mozenb, rpapuyeckuil mpoueccop NVIDIA GeForce GTX 970, AMD Radeon R9 290
aHAJIOTUYHAs WU 0oJiee HOBas MOJCNb, OOBEM OIEpPaTUBHOHN MmaMsTH: He MeHee 4 10,
BugcoBeixoq HDMI 1.4, DisplayPort 1.2 wium Oomee HOBas Moueiab (WM
COOTBETCTBYIOIIMIA I10 XapaKTEPHUCTHKAM TIEPCOHAJIBHBI KOMIBIOTEp C MOHHTOPOM,
KJIaBUATYPOU U KOJIOHKaAMU);

KOMIBIOTEPHl JOJDKHBI OBITh MOJKIIOYEHBI K eauHoud cetu Wi-Fi ¢ goctymnom B
WHTEPHET;

MpPE3CHTAIIMOHHOE  O0opyaoBaHWe (MPOCKTOP C€ DKPAHOM) C  BO3MOXKHOCTBIO
MNOJKJIIOYEHUS K KOMITBIOTEPY — | KOMIUIEKT;

GaumyapT ¢ KOMIUIEKTOM JIMCTOB/MapKepHas JOCKa, COOTBETCTBYIOIIUNA HAOOp

MMCbMEHHBIX MPUHAIEKHOCTEH — 1 IIT.;
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kBagpokonrep DJIRyze tello —ne menee 3 mr.;
M0JIE METOK;

Wi-Fi poyTep.

IIporpammHoe o0ecnieyeHue:

kommusitop Python 3.5;

BeO-Opaysep;

nakeT opucuoro [10;

TEKCTOBBIN PEAAKTOP.
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