MunuctepcTBo oOpazoBanus U Hayku Poccuiickoit deneparnun
MyHununaabHoe 010pKeTHOE 00111e00pa3oBaTeNbHOE YUpexKICHHE
«Cpennsist obeodpaszoBarenbHas mkoja Nel4y r. HazapoBo KpacHosipckoro kpast

«Y TBEpKIAIO»

Hupexktop MBOY «COILINe14»

Komnoruii A.1O..

[Ipukas Ne oT 2023r

Pabouasi nporpamMma J0NOJHHUTEIbHOT0 00pa3oBaHuA
TEXHUY€eCKOIl HANPABJIEHHOCTH
«OCcHOBBI MpOrpaMMHPOBaHHUs HA A3bIKe Python
HAa NMpUMepe MPOrpaMMHUPOBAHNM 0eCITMJIOTHOTO JIETATEJIbHOI0 annapara

Astop nporpammsl: benoycosa A.C., Epmos C.A.

Bo3spact ob6yuaromuxcsi: 13-15 et (7-8 ki)
Cpok peann3anuu nporpaMmsl: 1 ro
[Tenaror nonomHUTENBHOTO 00pa3oBanus: MiBanora Onbra MBanoBHa

2023-2024 y4eOHblii Tox
r.Hazaposo



IMosicuuTeIBLHAS 3aIMCKA

AKTYaJIbHOCTB: B HACTOSIIEe BpeMs Ipolecc WHPOPMATH3ALUKM IPOSBISETCS BO BCEX cdepax deNoBeYecKoil nestenbHocTH. Vcmonb3oBanue
COBPCMCHHBIX I/IH(bOpMaI_[I/IOHHBIX TEXHOJOTHH SBJISICTCS HCOGXOZ[I/IMBIM YCJIOBUCM YCIICHIHOI'O pa3BUTHUA KaK OTHCJIbHBIX OTpaCHeﬁ, TaK W rocygapCTBa B
nenom. Coznanue, BHEAPEHHE, IKCIUTyaTallHsl, a TAK)Ke COBEPIICHCTBOBAHNE HH(POPMALIMOHHBIX TEXHOJIOTHHA HEMBICIUMO 0€3 y4acTHs KBaTU(HUIIMPOBAHHBIX U
YBIICUEHHBIX CIICIHAINCTOB, B CBS3U C 9THM BHeJpeHHE Kypca «OCHOBBI IpOrpaMMUpOBaHus Ha si3bike Python Ha mpuMepe nporpaMMupoBaHusl OECIIIOTHOTO
JIeTaTeIbHOTO ammapara» B Yy4eOHbIH mmporecc aktyaiabHO. [Iporpamma ydeOnHoro kypca «OCHOBBI mporpamMMupoBaHusi Ha si3bike Python Ha mpumepe
IpOrpaMMHPOBAHMS OECHIJIOTHOTO JICTATENBHOTO allapara) HarpaBjeHa Ha IOArOTOBKY TBOPYECKOH, TEXHHMYECKH TI'PaMOTHOW, TapMOHUYHO Pa3BUTOM
JMYHOCTH, 00JIaJafOIIeH JTOTHYECKUM MBIIUICHHEM, CIOCOOHOM aHATM3NUPOBATh U PELIaTh 3a/1a4M B KOMaH/Ie B 001aCTH HHPOPMAIIMOHHBIX H a3POTEXHOJIOTHH,
pelaTh CUTyallMOHHbIE KEWCOBBIE 3a/laHusl, OCHOBAHHbIE HA IPYIIOBBIX MPOEKTaX. 3aHATHS 110 JAHHOMY KypCy pacCUMTaHbl Ha OOLIEHAYYHYIO MOATOTOBKY
oOyJaromuxcsi, pPa3BUTHE WX MBIIUICHUS, JIOTUKH, MAaTEMAaTHYECKUX CIIOCOOHOCTEH, WCCIEAOBATEeIbCKUX HABBIKOB. Y4eOHBIH Kypc «OCHOBBI
IporpaMMHpOBaHUsl Ha s3bike Python Ha npuMmepe mnporpaMMupoBaHUs OECHMIOTHOTO JIETAaTEIBHOIO ammapara» HampaBlieH Ha H3y4eHHE OCHOB
porpaMMHpOBaHus Ha si3bike Python m mporpammupoBaHne aBTOHOMHBIX KBaJIpOKONTEpoB. B paMkax kypca «OCHOBBI MporpaMMHUpoOBaHus Ha s3bike Python
Ha IpHUMepe MPOrpaMMHUPOBAaHUS OECIMIIOTHOTO JIETATENbHOTO ammapaTra» oOydarollyecs CMOTYT HO3HAKOMUTBbCA C (PU3MYECKUMH, TEXHHYECKHUMHU |
MaTeMaTU4eCKUMH NOHATHAMU. [IpnoOpeTéHHble 3HaHU Oy1yT IPUMEHUMBI B TBOPUECKHUX IPOCKTAX.

VYuebubiii kypc «OCHOBBI mporpaMMupoBaHMs Ha s3blke Python Ha mnpumepe mnporpamMmMupoBaHMs OECHHJIOTHOTO JIETaTEIbHOIO ammapaTay
MIpEJICTaBIsIeT COO0M CaMOCTOSITENIbHBIM MOAYIb U COJIEPKUT HEOOXOJUMBbIE TEMBI U3 Kypca HHOOPMATUKH U (PU3HUKH.

Heap nporpammsl: ocBoenue Hard- u Soft-komnerennuii o0yyaronumucs B 00J1aCTH NPOrpaMMHUPOBAaHUS U a3pOTEXHOJIOTHI Yepe3 UCIOIb30BaHUE
KEMC-TEXHOIOTUI

3agaum nporpamMmsI:

Ooyuaromue:

® U3Y4YUTH 0A30BbIE MOHATHS: AITOPUTM, OJIOK-CXeMa, IEpeMEHHast, IUKJI, YCIOBUS, BEIYUCIUMAs (DYHKIINS;

e chopmMHpOBaTH HABBIKM BHITIOJHEHUS TEXHOJIOTUYECKON LIEMOUKH pa3paboTKu MporpaMM CpeACcTBaMH si3blka nmporpammupoBanus Python;

® U3YyYUTh OCHOBHBIE KOHCTPYKILIMH S3bIKa MporpamMmmupoBanus Python, no3posstomue paboTath ¢ IPOCTBIMUA U COCTABHBIMH THUIIAMH JIAHHBIX (CTPOKaMH,
CIHMCKAaMHU, KOPTEKaMH, CIIOBapsIMU, MHOKECTBAMH );

® HAY4YMUTh NMPUMEHSATH HABBIKM MIPOrPaMMHUPOBAHUS Ha KOHKPETHOH yuyeOHOM cuTyauuu (IporpaMMHpOBaHUE OECTIMIOTHBIX JIETaTeIbHBIX allapaToB Ha
y4ueOHyIo0 3a/1auy);

® pa3BUTbH HABBIK NWJIOTHPOBAHUS OECIUIOTHBIX JieTaTesnbHbIX annaparoB (BIIJIA) Ha npakTuke;

® [IPUBUTH HABBIKU HpOCKTHOﬁ JCATCIIbHOCTH.



PazsuBarommue:

CIOCOOCTBOBATh PaCIIMPEHUIO CIOBAPHOIO 3amaca;

CHOCOOCTBOBATh PAa3BUTHUIO TAMATH, BHUMAHU, TEXHUYECKOTO MBIIUICHUS, H300peTaTeIbHOCTH;
CIOCOOCTBOBATh Pa3BUTHIO aJITOPUTMHUYECKOTO MBIIIICHHS;

CIOCOOCTBOBATh (POPMUPOBAHUIO MHTEPECA K TEXHUUECKUM 3HAHUSAM;

CIOCOOCTBOBATh (POPMUPOBAHUIO YMEHHS MTPAKTUYECKOTO IPUMEHEHHUS TOTYYCHHBIX 3HAHUM;
copMHupoBaTh yMeHHE (HOPMYITUPOBaTh, ApI'YMEHTHPOBATH M OTCTauBaTh CBOE MHEHHE;
c(OopMHPOBATH YMEHHE BHICTYNATh MYOJUYHO C AOKJIAJaMH, IPE3CHTALUSIMU U T. II.

BocnurareabHble:

BOCIIMTBIBATh aKKYPATHOCTb U JUCHUTUNIMHUPOBAHHOCTDL ITPH BBIITIOJIHCHUUN pa6OTI>I;

cIocoOCTBOBATh CI)OpMI/IpOBaHI/IIO MOJIOKUTEILHOMN MOTHUBAIIMHU K pr,Z[OBOI‘/‘I ACATCIIBHOCTH,

CII0COOCTBOBAThH (1)OpMI/Ip0BaHI/IIO OIlbITa COBMECCTHOTO U MHAUWBHUAYAJIbHOI'O TBOPYCCTBA ITPH BBIIIOJITHCHUH KOMAaHIHBIX 3aﬂaHHﬁ;
BOCIIUMTBHIBATh pr,HOJ'IIO6I/Ie, YBAXKCHUC K TPYAY,

(bOpMI/IpOBaTB YYBCTBO KOJUICKTHBU3MA U B3aUMOITOMOIIIHA;

BOCIIMTBIBATb YYBCTBO MATPHUOTHU3MA, I'PAXKIAAHCTBECHHOCTH, TOPAOCTH 3a JOCTUKCHUA OTEYECTBCHHOM HAayKH U TCXHUKHU.

IIpornosupyemMsbie pe3yJbTaThl H CIIOCOOBI X IPOBEPKH

JInuHOCTHBIE pe3y/IbTaThl:

KPUTUYECKOE OTHOIIEHNUE K MH(POPMAIINK U H30UPATETLHOCTD €€ BOCTIPUSITHS;

OCMBICJIEHNE MOTUBOB CBOMX JICUCTBUI MPU BBHIMOJHEHUH 3aIaHUN;

pa3BUTHE JTF0O03HATEIHHOCTH, COOOPA3UTENILHOCTH MPH BBIOJHEHUU Pa3HOOOpa3HbIX 3aJaHUH MPOOIEMHOTO U 3BPUCTUIECKOTO XapaKTepa;
pa3BUTHE BHUMATEIBHOCTH, HACTOMYUBOCTH, LIEIECYCTPEMIIEHHOCTH, YMEHUS ITPEOA0JIEBATh TPYAHOCTH;

pPa3BUTHE CAMOCTOSITETBHOCTH CYKJICHHI, HE3aBUCUMOCTH U HECTAHJAAPTHOCTH MBIIICHUS;

OCBOEHUE COIMATBHBIX HOPM, TIPABHII TIOBEICHUS, poJiel U(OPM COIMATLHON KU3HHU B TPYIINAX U COOOIIECTBAX;

(dhopMUpOBaHNE KOMMYHHUKATUBHOM KOMITIETEHTHOCTH B OOIIEHUU U COTPYAHUYECTBE C IPYTUMH 00YUYaIOIIIMHUCS.

MeTtanpeameTHbie pe3yJbTaThl:



PerynstuBHbIe yHUBEpCaIbHbIE yUeOHbIE TEHCTBUS:

® yMCHHE MPUHUMATh U COXPAHITHh YICOHYIO 3a/1a4y;

® yMCHHE IJIAHUPOBATH MOCIEIOBATEILHOCTD MIAr0B AJITOPUTMA JIJISl TOCTHKECHUS 1EIIH;

® yYMCHHE CTaBHUTh IIeJIb (CO3aHHE TBOPUYECKOM paObOThI), INIAHUPOBATH JOCTHKCHHE ITOU IEIIH;

®  YMEHHE OCYIICCTBIIATH HTOTOBBIM U MOIIArOBBI KOHTPOJIb 110 PE3y/IbTaTYy;

®  CIOCOOHOCTH a/ICKBATHO BOCIIPUHUMATH OIICHKY HACTABHUKA M JIPYTHX 00yUJaIONuXCs;

® yYMCHHE pa3jnyaTh CIOCO0 U pe3yibTaT NeHCTBUS;

e yMCHHE BHOCHUTh KOPPEKTHBBI B JACHCTBHS B CIIydac PacXOKJICHHUS pe3y/ibTaTa PEIICHUs 3aJadd Ha OCHOBE e€ OIEHKH W y4&Ta XapakTepa CJeJIaHHbIX
OIIIHOOK;

® yMEHHE B COTPYJHHYECTBE CTABUTH HOBBIC YUCOHbIC 3a/1a4H;

®  CIIOCOOHOCTH MPOSIBIISATH TIO3HABATEILHYIO HHHIIMATUBY B YI€OHOM COTPYIHHYCCTRE;

®  YMEHHE OCBAaMBaTh CIIOCOOBI PEIICHUS MPOOIIEM TBOPUECKOTO XapaKTepa B )KU3HEHHBIX CUTYAIIHSX;

® yMEHHUE OICHHBAThH MOJYYAIOIIUICSI TBOPUYSCKHI MPOAYKT U COOTHOCUTH €0 C W3HAYAIBHBIM 3aMBICIIOM, BBIIOJHATH 110 HEOOXOJIUMOCTH KOPPEKIIUU
60 IPOAYKTa, IUOO0 3aMbICIa.

[To3HaBaTenbHbIE YHUBEpCAIbHBIE yUeOHbIE AEHCTBUS:

® yMEHHE OCYLIECTBIATh IOUCK HH(POpMAIMM B HHIUBUAYAJIbHBIX HMH(POPMAIMOHHBIX apXMBax oOyuarouierocs, WHGOPMALMOHHON cpene
00pa3oBaTeNbHOIO yUpex1eHus, heaepalbHbIX XpaHWINIIAX HHPOPMAITMOHHBIX 00pa30BaTENbHbBIX PECYPCOB;

® yMEHHE HCIOJb30BaTh CpeACTBA MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTUW JJIsi pEIIeHHs KOMMYHUKATHBHBIX, TO3HABAaTEIbHBIX U
TBOPUYECKHUX 3a7a4

® yYMEHHE OPHUEHTUPOBATHCS B Pa3HOOOpa3UU CIIOCOOOB PEIICHUS 3a/1a4;

® yMEHHE OCYLIECTBIIATh aHaJIN3 O0BEKTOB C BBIACIEHUEM CYIIECTBEHHBIX U HECYIIIECTBEHHbBIX IPU3HAKOB;

® yMEHHE IIPOBOJUTH CPaBHEHHE, KIACCU(PHUKAIIMIO MO 3aJaHHBIM KPUTEPHUSIM;

®  yMEHHE CTPOUTH JIOTUYECKUE PACCYXKIEHUS B (hOpMe CBS3H MPOCTHIX CYKICHHUI 00 00bEKTE;

® yMEHHE YCTaHaBJIMBATh aHAJIOTHH, TPUUNHHO-CIIEICTBEHHBIE CBSI3U;

e yMEHHE MOJEIMPOBATh, NMPEOOPA3OBBIBATE OOBEKT M3 UYBCTBEHHOH (POpMBI B MOJIENb, TJ€ BBIAEICHBI CYIIECTBEHHbIE XapaKTEPUCTHKH OOBEKTa
(mpocTpaHcTBEeHHO-TpadUIeCcKasi MM 3HAKOBO-CUMBOJIMYECKas );

® yYMEHME CUHTE3UPOBATh, COCTABIIATH LIEJIO€ U3 YACTEH, B TOM YHCJIE CAMOCTOSATENBHO JOCTPauBaTh C BOCIIOJHEHUEM HEJOCTAIOIIUX KOMIIOHEHTOB.



KoMMyHHKaTHBHBIE YHUBEpCAIbHbBIE YUeOHbIE IEHCTBUS:

¢ yMCHHE apryMEHTHPOBATH CBOIO TOUYKY 3PECHHS Ha BBIOOp OCHOBAaHWI M KPUTEPUEB NPH BBIICICHUHM MPU3HAKOB, CPABHEHUWU W KIIACCU(DUKAINU
00BEKTOB; * YMEHHE BBICIYIINBATh COOECETHUKA U BECTH JIUAJIOT;

® CIOCOOHOCTH MPHU3HABATH BO3MOXKHOCTD CYIIECTBOBAHUS PA3IUMYHBIX TOUCK 3PEHUS U MPaBa KaXKJI0r0 UMETh CBOKO;

® yMCHHE IUIAHUPOBATh Y4eOHOE COTPYAHHYECTBO C HACTABHUKOM U JPYTUMHU OOYYAIOIIMMHUCS: OINPEACIATh e, (PYHKIUU Y9aCTHUKOB, CIOCOOBI
B3aHMMOJCHCTBUS;

® yMEHHE OCYIIECTBIATH IOCTAHOBKY BOMPOCOB: HHULIMATUBHOE COTPYIHUYECTBO B MOKUCKE U cOOope HHPOpMAIUH;

e yMeHHE pa3peliaTb KOH(DIUKTHI: BBISABICHUE, WACHTU(UKAIMS MPOOIEMbI, MOMCK M OLIEHKAa ajJbTEPHATHUBHBIX CIIOCOOOB pa3pelieHusi KOHQIUKTA,
MPUHATUE PEIICHUS U €T0 Pean3alius;

® YMEHHE C JIOCTATOYHOM IMOJHOTOM M TOYHOCTHIO BBIPAXKATH CBOM MBICIM B COOTBETCTBHUM C 33JadyaMU M YCJIOBUSMHM KOMMYHUKALHUH; * BJIaJCHUE
MOHOJIOTMYECKON M THaJIOTHYECKON (hopMaMu PeUH.

IIpenmeTrHble pe3yJIbTaThI
B pe3ynbrare 0cBO€HUS MPOrpaMMbl 00yUaroIuecs T0JIKHbBI

3HaTh.

® OCHOBHBIC AJITOPUTMUYECKUE KOHCTPYKIIUU;
® TIPUHIIUIIBI TOCTPOCHUS OIOK-CXEM;

® [IPUHIMIBI CTPYKTYPHOTO IIpOrpaMMHUpOBaHus Ha si3bike Python;
e yto Takoe BIIJIA u ux npegnasHaueHue.

®  COCTaBJIATH AITOPUTMBI ISl PEIICHUS TIPUKIIAIHBIX 32134,
® peEaJIM30BbIBATh AITOPUTMbI HA KOMITBIOTEPE B BUJI€ IPOTpaMM, HalMMCaHHBIX Ha si3bike Python;
e npumeHsaTh 6ubanotexy Tkinter;

® OTIAXUBATh U TECTHPOBATh MPOTPaMMBI, HAIMCAaHHBIE HA s13bIKe Python;



e Hactpauatb BIIJIA;
® NIPEICTaBIATH CBOM MIPOEKT.
BJIQ/IETh:
® OCHOBHOHM TEPMHMHOJIOTHEH B 00JaCTH alrOPUTMHU3ALMH U IPOTPAMMUPOBAHMS;
® OCHOBHBIMH HaBbIKAMH IIPOTPaAMMHUPOBaHU Ha si3bIke Python;

® 3HAaHUAMMU I10 YCTpOfICTBy 1 IPUMCHCHUIO OCCITMIIOTHUKOB.

®opMbl OABEIEHUSI UTOTOB Pean3aunu 001e00pPa3oBaTeJILHOM MPOrPaMMBbI

[TonBeeHne UTOTOB peaU3yeTcs B paMKax CIEAYIONINX MEPONIPHUSATHNA: TECTUPOBAHKE 110 MPOrPaMMHUPOBAHHUIO Ha si3bIke Python, 3ammra pesynbpTaToB
BBINIOJIHEHUS Keiica Ne 4, TpyIinoBble COPEBHOBAHUS.

q)OpMBI AEMOHCTpPalMU PE3YyJbTaTOB Oﬁy‘leHI/lﬂ

[IpencraBnenue pe3yabTaTOB 00pa30BaTENbHON JAEATEIBHOCTU MpOiAeT B QopMe MyOJMYHOW NPE3eHTALMU PEUIeHU KeilcoB KoMaHAaMHu U
MOCICAYIOMUX OTBCTOB BBICTYIIAIONIUX HA BOIIPOCHI HACTABHUKA U APYTUX KOMaH/I.

@opMbI AUATHOCTHKHU Pe3yJIbTATOB 00y4eHHUst
becena, TectupoBanue, onpoc.
Coaepsxkanue nmporpaMmsl Kypca

[Iporpamma mpeamnosaraeT MOCTENEHHOE pacIIMpEeHHe 3HAaHWNH M MX YriayOleHue, a Takke NpuoOpeTeHue yMEeHMid B 00JacTH NMPOEKTHPOBAHMUS,
KOHCTPYUPOBAHMsI U M3TOTOBJIEHUS] TBOPYECKOIrO NMpoAykTa. B ocHOBe 00pa30BaTebHOrO mpolecca JeKUT MPOeKTHbINM noaxoj. OcHoBHas ¢opMa nojgadu
TEOpUU — MHTEPAKTHUBHBIE JIEKIIMM U MOIIAroBble MacTep-kiacchl B rpymnmax g0 10-15 ugenosek. IlpakTuueckue 3agaHusi TUIaHUPYETCS BBIIOJHATH Kak
MHAUBUAYAJIbHO U B Mapax, TaK U B MaJIbIX IpyIax. 3aHATUS MPOBOJATCS B BUAE Oecel, CEMHUHAPOB, JIEKIHI: AJI1 HAIJISIIHOCTH MOJaBa€MOro Marepuana
WCIIOJIB3YETCS PA3NIMYHBIA MYJIBTUMEIUMHBIA MaTepual — IPE3EHTALNN, BUICOPOIUKH, TPHUIIOKEHUS TIP.

O0beM 1 CPOK 0CBOCHHUSI POTPaAMMBbI



[Tporpamma pa3paboTtana s oOyuaronuxcs 8 kiaccos, Ha 1 rox oOydenus. Ha peanu3zanuio kypca otBoautces 68 yaca B ron (2 yaca B HEAEIIO, KK
45 MuHyT).

MarepuanbHO-TeXHUYECKHeE YCJIOBUS peaaTu3aluy NporpaMmbl
ArnmapaTHOE ¥ TEXHHYeCKoe obecreueHme:

e pabouce MecTO 00OydaroIIerocs: HOyTOyK: MPOM3BOAMTEIBHOCTH mpoleccopa (mo Tecty PassMark - CPU BenchMarkhttp://www.cpubenchmark.net/):
He meHee 2000 enunmIl; 00beM omiepaTUBHOM maMsaTh: He MeHee 4 ['0; o0bem HakonuTenss SSD/eMMC: ne menee 128 I'6 (v COOTBETCTBYIOIIU I TIO
XapaKTEePUCTUKAM MEPCOHAIBHBIA KOMITBIOTEP C MOHUTOPOM, KJIABUATYPOU U KOJIOHKAMH).

e pabouee mecTo mpenonaBareiniss: HOyTOyk: mporeccop Intel Core 15-4590/AMD FX 8350 ananmoruunass wim Oojiee HOBas MOAEINb, TpaduuecKuit
npoueccop NVIDIA GeForce GTX 970, AMD Radeon R9 290 ananoruynast uiu 6ojee HOBasi MOJI€Nb, 00beM OIepaTUuBHON maMsTu: He MeHee 4 [0,
BugeoBbsixoq HDMI 1.4, DisplayPort 1.2 wim Gonee HOBas Mojaenb (WM COOTBETCTBYIOIIMN IO XapaKTEPUCTHKAM IEPCOHATBHBIA KOMITBIOTED C
MOHUTOPOM, KJIABUATYPOU U KOJIOHKAMH);

® KOMIIBIOTEPHI JOJIKHBI OBITh MOJKIIOYEHBI K eAnHOM cetu Wi-Fi ¢ 1ocTynoM B HHTEPHET;

® MpPE3EHTAIMOHHOE 000pYyA0BaHKE (IIPOCKTOP C FKPAHOM) C BO3MOKHOCTHIO TIOJKITIOYEHHS K KOMITBIOTEPY — | KOMILIEKT;

¢ (pmumYapT C KOMIIEKTOM JTUCTOB/MapKepHas JI0CKa, COOTBETCTBYIONUI HA0OOp MMChMEHHBIX MPUHAIICKHOCTEH — | mIT.;

e kBaapoxkontep DJI Ryze tello — ne menee 3 mir.;

® [I0JI€ METOK;

e Wi-Fi poyrep.

ITporpamMHoe oOecrieueHue:
e kommnuisTop Python 3.5;
e BeO-Opaysep;
e qnaketT opucHoro [10;
® TEKCTOBBIN PEAAKTOP.



YUYEBHBIA IVIAH ITIPOT PAMMBbBI

Ne HaumeHoBaHue pa3iesioB U TeM Bcero uacos Buabl KOHTpOJIsA
1 Brenenue B 00pazoBaTenbHYIO IPOTpaMMy, TEXHHUKA O€30TIaCHOCTH 1 TectupoBanue
2 Ocuogsl si3b1ka Python. I[Tpumeps! Ha si3pike Python ¢ paz6opoM KoHCTpyKIuii: S) TectupoBanue

LUKIIbI, YCIOBHUA, BETBIICHU, MAaCCHUBEI, TUIIBI JAHHBIX

3 Keiic 1. «Yranaii unucio» 8 becena, rectupoBanue, 1eMOHCTpaLUs
pelIeHuit keiica

4 Keiic 2. «Cnacu ocTpoB» 10 becena, rectupoBanue, 1eMOHCTpAUs
pelIeHui keiica

5 Keiic 3. «KanbkynsTop» 10 becena, rectupoBanue, 1eMOHCTpAUs
pelIeHui keiica

6 Keiic 4. «IIporpaMmMrpoBaHre aBTOHOMHBIX KBaJIPOKOIITEPOB» 34 becena, TectupoBanue, 1EMOHCTPALIUS
peLIeHn Kelica

HNTOI'O: 68

COJAEPKAHUE ITPOI'PAMMBI

BBoanoe 3ansaTue.(1 1)
BBenenue B npeamer, TexHuka 6e3omnacHocTu. O3HakoMIIeHHE 00y4JaroIuXcsl ¢ MporpaMMoil, mpuémamu u opmamu padoTsl. BBoaHbIi nHCcTpykTax no Th.

OcHoBsbl a3bika Python. [Ipumeps! Ha si3bike Python ¢ pa3dopoM KOHCTpYKIMIi: HMKJIbI, YCJI0BUS, BETBJIEHHUS, MACCHBbI, THIIbI JAHHBIX.(5Y)

Ucropus s3pika Python, cdepa npuMenenus si3pika, pa3indue B BEPCUAX, OCOOEHHOCTH cHMHTakcuca. OO0BsBIEHNE W WCIIOIh30BaHHE MEPEMEHHBIX B Python.
Vcnonb3oBaHue CTPOK, MAaccUBOB, KopTexed u cioBapeir B Python. Mcnonb3zoBanue ycnoBuii, nukiaoB u BeTBieHuil B Python. IlpaxTuka: 3amyck
uHTEepnperaropa. Pasinuus wuHTEpmperatopa M KoMmwiATopa. HanucaHue mNpocTeMIIMX JEMOHCTPALMOHHBIX MPOrpaMM. MHHM-IIpOrpaMMBbl BHYTPH



nporpaMMebl. Beipaxkenusi B BbI3oBax (yHKIui. iMeHa mepeMeHHbIX. YIpakHEHUs M0 HANMCAHUIO MPOrpaMM C HUCIIOJIb30BAHUEM IMEPEMEHHBIX, YCIOBUN U
nukIoB. ['eHepanus ciydailHbIX yucen. ['pynnupoBka HUKIOB B 6J0ku. Onepaiyy cpaBHEHUS.

Keiic 1. «Yranai yucao» (8 1)

[Ipu pemennn naHHOTO Keiica oOydaromyiecss OCBaWBalOT OCHOBBI IMPOrPaMMHUPOBAHHS Ha si3bike Python mocpencTBoM co3naHus WIphl, B KOTOPOH
MOJIb30BaTEb YraJbIBaeT YHUCIO, 3a/laHHOE KoMmbioTepoM. [Iporpamma 3arparuBaeT MHOIO KJIFOYEBBIX MOMEHTOB MPOrPAMMHPOBAHUS: KOHBEPTHPOBAHHUE
TUTIOB JAHHBIX, 3aIUCh M YTeHUE (DAITIOB, MCIONB30BAHKE AITOPUTMA JICJICHHSI OTpPE3Ka MoIoiaM, 00padoTKa MOMYyYeHHBIX JAHHBIX M TPEICTABICHUE UX B
BHJIC TPpaHUKOB.

Keiic 2. «Cnacu octpoB» (10 1)
Keiic nmo3Bosnsier o0yyaromumcs nmopaborars Ha si3pike Python co cioBapsiMu U ciUCKamMM; U3y4UTb, KaK JIeJIaTh MHOKECTBEHHOE NPUCBaUBaHueE, 100aBIeHNE
AJIEMEHTOB B CIIMCOK U UX yJIaJ€HHE, CO37aTh YHUKAIbHBIN AU3aiiH Oyayliel urpsl.

Keiic 3. «Kanbkyasarop» (10 4)
[Ipu pemeHHH JaHHOTO Kelca YydYalluecs CO3JAl0T IIEPBOE IMPOCTOE MPHIOKEHHE KaIbKYJISATOP: BBIIOJIHSIIOT MNPOTPAMMHYIO YacTh Ha S3bIKE
nporpamMmmupoBanus Python u co3garot unrepdeiic 11 moiap3oBaTens npu nomoinu 6udanoreku Tkinter.

Keiic 4. [IporpaMMupoBanie aBTOHOMHBIX KBA/IpOKONTEpPoB (34 u)

PoeBoe B3ammozelicTBue poOOTOB SBISETCS aKTyaJbHOM 3ajadeil B COBpeMeHHOW pobOoToTexHuke. KBagpokonTepbl MOXXKHO CUHMTATh JICTAIOLICH
pO6OTOT€XHHKOI>i. H_[Oy KBaAPOKOIMNTEPOB, BBINTOJIHCHUC 3aJaHUA 00€eBbIMHU OECITUIIOTHBIMHU JIETATENBLHBIMHA arrmaparaMu - TaKUue 3aJa4u pClIaroTCA ¢ IOMOUIBIO
IMPUMCECHCHUS aJITOPUTMOB POCBOIO BSaHMOﬂeﬁCTBHﬂ. HaHHBIfI Keiic MOCBAIICH CO3JAHUIO IIOY KOIITCPOB M3 3x Omia BBITMTOJIHAIOIINUX ITIOJIET B aBTOHOMHOM
pexume. OOyugaromuecss MOJydaT IEpBble HABBIKM INPOrPaMMHMPOBAHMS TEXHUYECKOW cuctembl Ha s3bike Python. IlozHakomsarcs ¢ anroputmamu
MMO3UITMOHHUPOBAHHUA YCTPOﬁCTB Ha yJIune U B IOMCHICHUH, a TAKKC Y3HAIOT O IMMPUHIUITIAX pa6OTI>I OIITUYCCKOTO paCliO3HaBaHUA 00BEKTOB.

KAJIEHJIAPHBIN YUYEBHBIN I'PA®UK

No Hara Bpewms ®dopma Koi-Bo Tema Mecto ®dopma
/1 IMPOBEACH IMPOBEACH 3aHATUA gac. 3aHATUA IIPOBCACHUA KOHTPOJIA
ns ns
3aHATUA




3.09 10.00 — Teopus | 2 (14u30m) | Begenme B mpeamer, TexHHKa Oe3omacHOCTH. | KiaccHas becena, TtectupoBanue,
12.00 O3HakomiieHHME  OOydYalomuxcsi C  IporpaMMoi, | KOMHaTa WHIUBUTyaJIbHBIN,
npuémamu U popmMamMu padOThl. BBOIHBIH MHCTPYKTaX (bpoHTaTBHBII OnpOC
o Th.
Uctopus s3pika Python, cdepa mpumeHeHus s3bIka,
paznuure B BEpCUAX, OCOOEHHOCTH CHHTAKCHCA.
OOnsBIIEHNE U HCIIOTIb30BAHUE NTEpeMEHHBIX B Python.
10.09 10.00 — Teopuss | 2 (14u30m) | Ucnonbs3oBaHue CTPOK, MACCUBOB, KOPTEXKEH U Kiacchas becena, TectupoBanue,
12.00 [IpakTuka cioBapeii B Python. VMcrionb30Banue ycaoBuid, IUKJIOB | KOMHATa WH/IMBUTYaJIbHBIH,
u BerBieHui B Python. [IpakTuka: 3amyck (bpoHTaIBHBII onpoC
uHTepnperaropa. Pasnuuus uarepnperaropa u
komnuisTopa. Hanucanue npocreimmx
JI€MOHCTPALIMOHHBIX IPOrpaMM. MUHU-TIPOrpaMMbl
BHYTPH ITPOTPaMMBEI.
17.09 10.00 — Teopus | 2 (1u30Mm) | Beipaxxenus B BbI3oBax (yHKuMHA. FiMeHa nepeMeHHBIX. Kiacchas becena, TtectupoBanue,
12.00 VYopaxkHeHuss 1O HAllMCAaHUIO  OporpaMM € KOMHaTa VHAUBUIYaJIbHBIMH,
Hpaxruka WCTIOJIb30BAHUEM TIEPEMEHHBIX, YCIOBHHA U IIMKIIOB. (bpoHTaTBHBII OIpOC
I'enepanms cirydaitHbpIX 4yucell. [ pynnupoBKa IUKIOB B
6s0ku. Onepanuu cpaBHEHUS.
24.09 10.00 — | Ilpaktuka |2 (1430m) | K1. BBenenue B uckyccTBeHHbIN UHTEIIEKT. [IpuMepsr Krnaccnas becena, TectupoBanue,
12.00 Ha si3pIke Python ¢ ncKkyccTBEeHHBIM HHTEIIIEKTOM TIO KOMHATA MHIMBHIyaIbHbII,
yTaJIbIBAHUIO YHCET, METOJ] TUXOTOMHUH. YTIpaBJIeHUE (bpoHTANBHETH OmpOC
MCKYCCTBEHHBIM HHTEJLICKTOM
1.10 10.00 — | Ilpaktuka |2 (1u30m) | K1. BBenenue B uckyccTBeHHBIN MHTEIIEKT. [IpumMepbl Krnaccnhas becena, rectupoBanue,
12.00 Ha s13pIke Python ¢ nuckyccTBeHHBIM HHTEIIEKTOM TIO KOMHaTa WHIVBUAYaJIbHBIMH,

yrabIBaHUIO YHUCCJI, MCTOJ JUXOTOMMUHU. praBHeHI/IC
HCKYCCTBCHHBIM MHTCIIJICKTOM

(bpoHTaIBHBIN OnpoC




6 8.10 10.00 — | Ilpaktuka |2 (1430m) | K1. BBenenue B uckyccTBeHHbIM UHTEIIEKT. [Ipumepnt Knacchas becena, TectupoBanue,
12.00 Ha s13bIke Python ¢ nckyccTBeHHBIM MHTEIIEKTOM 11O KOMHATA MHIUBHIyabHBbII,
yTa/IbIBAHUIO YHCEJ, METOJ] TUXOTOMHUH. YTIPaBICHUE (bpoHTANBHBTH OnpOC
HCKYCCTBEHHBIM MHTEIIICKTOM
7 15.10 10.00 — | Ilpaktuka | 2 (1930m) | K1. IloaroroBka k myOIM9HOMY BBICTYIUICHHIO IS Knacchas becena, TectupoBanue,
12.00 3alIUThI pe3yabTaToB. JleMOHCTpanus oT4éTa B IpyIie KOMHATA MHIMBU/TyaJIbHbIH,
U 3aIIUTa pe3yabTaTOB pabOTHI (bpoHTANBHEIH orpoc,
MPE3CHTAIHS
pE3yIbTAaTOB PaOOTHI
8 22.10 10.00 — | Ilpaktuka |2 (1430m) | K2. PaGora Ha si3p1ke Python co cioBapsiMu u Krnaccnas becena, rectupoBanue,
12.00 CTMHCKaMH{, MHO)KECTBEHHOE ITPHCBANBaHUE, KOMHATa WH/IMBUyAJTbHBIH,
N00aBlIeHHE IEMEHTOB B CIIUCOK U UX yJaJIeHUE (bpoHTaIBHBIN OnpoC
9 29.10 10.00 — Teopus | 2 (1430m) | K2. Pabora Ha si3p1ke Python co cnoBapsiMu u Knaccnas becena, rectupoBanue,
12.00 CIMCKAaMHU, MHO>KECTBEHHOE IIPHCBAaNBaHUE, KOMHATa WH/IMBUTyaJIbHBIMH,
Hpaxruka N00aBJIeHHE IEMEHTOB B CIIUCOK U UX yJaJIeHUE (bpoHTaIBHBIN OnpoC
10 19.11 10.00 — Teopus | 2 (1430m) | K2. [InanupoBanue qu3aiiHa U MEXaHUKH UTPBI. Kiaccnas becena, rectupoBanue,
12.00 Co3aaHue rI1aBHOTO MEHIO UTPBI, 0/ICYETA OYKOB KOMHaTa WH/IMBUTyaJIbHBIMH,
(bpoHTaIBHBIN onpocC
11 26.11 10.00 — Teopus | 2 (1430m) | K2. Busyanuzaius nporpaMmsbl B BUi€ OJIOK -CXEMBI Kiacchas becena, rectupoBanue,
12.00 KOMHaTa WHJVUBU1yaJIbHBIN,
IIpakTuka i
(bpoHTaIBHBIN onpocC
12 03.12 10.00 — | Ilpaktuka | 2 (1430m) | K2. TectupoBaHue HalMCaHHOM MPOrpaMMBbl U Knacchas becena, rectupoBanue,
12.00 nopabotka. IloaroroBka Kk myOJIMYHOMY BBICTYIIJICHUIO | KOMHATa WHAWBUYaJIbHBIM,
JUIS 3aIIUTHI Pe3yIbTaToB. J(eMOHCTpaIus pe3yabTaToB (bpoHTaIBHBIHN onpoc,
paboThI MIpe3eHTaIHs
pe3yabTaTOB pabOTHI
13 10.12 10.00 — | Ilpaktuka | 2 (1430m) | K3. [TocraHoBKa mpoOiieMbl, TeHepaIys myTei Knacchas becena, TectupoBanue,
12.00 pelieHus KOMHaTa WHUBUAYaIbHbIN,




(GpOHTANIBHBIN OMPOC

14 17.12 10.00 — | Ilpaktuka | 2 (1430m) | K3. Co3ganue mpocreiiiero KajabKyasaTopa ¢ nomomibio | KimaccHas becena, TectupoBanue,
12.00 oubmmorexu Tkinter KOMHaTa WHIUBUTyaJIbHBIN,
(GpoHTATBHBII OIPOC
15 24.12 10.00 — | Ilpaktuka | 2 (1430m) | K3. Co3ganue mpocreiiiero KajabKyasaTopa ¢ nomomipio | KimaccHas becena, TectupoBanue,
12.00 oubmmorexu Tkinter KOMHaTa WHIUBUTyaJIbHBIN,
(bpoHTaTBHBII OnpOC
16 14.01 10.00 — Teopus 2 (1430m) | K3. TectupoBanue HaIMCaHHOW MTPOTrPaMMBbI U Kiacchas becena, TectupoBanue,
12.00 nopaboTka KOMHAaTa WHIMBUTYJIbHBIH,
Hpakruka (bpoHTaTBHBII OIpOC
17 21.01 10.00 - | CopeBnoB | 2 (1430m) | K3. [loaroroBka K myOIMYHOMY BBICTYIUICHHIO JUISI Pekpeanus becena, rectupoBanue,
12.00 aHUS 3alIUTHI pe3yIbTaTOB. JleMOHCTpanus pe3yIbTaToB WH/IMBUTYaJIbHBIMH,
paboThI (GpoHTaTBHEII ompocC,
Ipe3eHTaINs
pe3yabTaToB paboThI
18 28.01 10.00 - Teopus 2 (1430Mm) | K4. Texnuka 6e3omacHocTu mipu nosiérax. [Iposenenue | Pexpeanus becena, TectupoBanue,
12.00 MOJIETOB B pPyYHOM PEKUME WH/IMBUYaIIbHBIH,
TpaxTuka (bpoHTaNIBHBIHN onpoc,
0TpabOTKa HaBbIKA
yTIpaBJICHUS M1OJIETOM
19 4.02 10.00 — Teopus 2 (14y30m) | K4. IIporpammupoBaHue B3IETa U MOCAIKU Pekpeanus becena, rectupoBanue,
12.00 OECMUIOTHOTO JIETATEIBHOTO anmapara WHUBUTyaJIbHbIH,
TpakTuka (bpoHTaIBHBIHN onpoc,
0TpabOTKa HaBBIKA
yIIPaBJICHUS TTOJIETOM
20 11.02 10.00 — Teopus 2 (1430m) | K4. ITporpamMmmupoBaHue B3JIETA U MOCAJAKU Krnaccnas becena, TectupoBanue,
12.00 OECITMIIOTHOTO JIETATEIBHOTO armapaTa KOMHara WH/IMBUyJTbHBIH,
IIpakTuka

(bpOHTABHBIN OTIPOC,




0TpabOTKa HaBBIKA
YIIpaBJICHUS TTOJIETOM

21

18.02

10.00 —
12.00

Teopus

IIpakTuka

2 (1430m)

K4. Bemonuenue KOMaH «pa3BoOpoOT», KUBMCHCHUC
BBICOTBI», «MU3MCHCHUC IMO3UITUI)

Knacchaas
KOMHaTa

becena, rectupoBanue,
WH/IMBUYaJIbHBIH,
(bpoHTaTBHBII onpoc,
0TpaboOTKa HABBIKA
yIIPaBICHUS II0JIETOM

22

25.02

10.00 —
12.00

IIpakTuka

2 (1430m)

K4. BeinonHenne kKoMaHj «pa3BopoT», «M3MEHEHUE
BBICOTBD?, «MU3MEHEHUE NTO3ULIAN

Knaccnas
KOMHAaTa

becena, TectupoBanue,
VHIUBUYAJIbHBIM,
(GpoHTaTBHBII OnpoC,
0TpaboOTKa HaBbIKa
yIpaBIeHUS MOJIETOM

23

4.03

10.00 —
12.00

[IpakTtuka

2 (1930m)

K4. BeinonHenne kKoMaH «pa3BopoT», «M3MEHEHUE
BBICOTBI», «U3MEHEHHE MTO3ULIUNY

Knaccuas
KOMHaTa

becena, TectupoBanue,
WHIUBUIYaJIbHBIH,
(GbpOHTANIBHBIN OTpOC,
0TpaboTKa HaBbIKa
yIpaBIeHUS TOJIETOM

24

11.038

10.00 —
12.00

IIpakTuka

2 (1930m)

K4. BeinonHeHue rpynmnoBoro mojaéra BpyIHyo

Pexpeanns

becena, TectupoBanue,
WHIUBUAYaIbHBIH,

(bpoHTaNbHBIN OIpoC,
0TpabOTKa HaBBIKA

yIpaBiIeHUs MOJIETOM

25

18.03

10.00 —
12.00

IIpakTuka

2 (1430m)

K4. BelmtonHeHne No3uMOHUPOBAHUS 110 METKaM

Knaccnas
KOMHAaTta

becena, TectupoBanue,
WHIUBUTyaIbHBIN,

(b poHTaNBHBIH Ompoc,
0TpaboTKa HaBbIKA
YIPABJIECHUS TOJIETOM

26

25.03

10.00 —

IIpakTuka

2 (1430m)

K4. Bemmonnenue MO3UITUOHHUPOBAHUS 110 METKaAM

Knacchaas

becena, TectupoBanue,




12.00

KOMHAarTa

WHIUBUYAJIbHBIM,
(GbpOoHTANIBHBIN OTpOC,
0TpaboOTKa HABBIKA
yIPaBICHUS TIOJIETOM

27

8.04

10.00 —
12.00

Teopus

IIpakTuka

2 (1430m)

K4. BeinosniHeHre MO3UIMOHUPOBAHMS IO METKaM

Knaccnas
KOMHAaTa

becena, TectupoBanue,
VHIUBUYAJIbHBIM,
(dpoHTaTBHBII onpoc,
0TpaboOTKa HABBIKA
yIpaBIeHUS MOJIETOM

28

15.04

10.00 —
12.00

Teopus

IIpakTuka

2 (1430m)

K4. IlporpammupoBaHue rpymnmnoBoro nojiéra

Knaccnas
KOMHaTa

becena, TectupoBanue,
WHAWBUIYaJIbHBIH,
¢dbpoHTaNBHEI OMpoc,
0TpaboTKa HaBbIKA
yIpaBIeHUS MOJIETOM

29

22.04

10.00 —
12.00

Teopus

IIpakTuka

2 (1430m)

K4. TIporpammupoBaHue rpymnmnoBoro mnojiéra

Knaccuas
KOMHAaTa

becena, TectupoBanue,
VHIUBHTyaJIbHBIH,
(bpoHTaIBHBIN onpoc,
0TpabOTKa HaBBIKA
yIIPaBJICHUS TTOJIETOM

30

29.04

10.00 -
12.00

CopeBHOB
aAHUus

2 (1430m)

K4. IlporpammupoBaHue rpymnmnoBoro nojiéra

Pexpeanus

becena, TectupoBanue,
VHIUBUYAJIbHBIM,

(b poHTaNBHBIH Ompoc,
0TpabOTKa HaBBIKA
yIpaBIeHUS TOJIETOM

31

06.05

10.00 —
12.00

Teopus

IIpakTnka

2 (1430m)

K4. IIporpammupoBaHue poeBOro B3auMoJeHCTBUS

Knaccnasn
KOMHAaTa

becena, TectupoBanue,
VHIUBHTyaJIbHBIH,
(bpoHTaNIBHBII onpoc,
0TpabOTKa HaBbIKA
yIIpaBJICHUS TTOJIETOM,




MIOATOTOBKA K 3aII[UTE
MIPOEKTa

32

13.05

10.00 —
12.00

IIpakTuka

2 (1430m)

K4. IlporpammupoBaHue poeBoro B3auMo1eiCTBUS

Knacchaas
KOMHaTa

becena, rectupoBanue,
WH/IMBUYaJIbHBIH,

(G poHTANBHEIH OMpoc,
0TpaboOTKa HABBIKA
YIIPaBIICHUS IIOJIETOM,
MOJITOTOBKA K 3aIIIUTE
POCKTA

33

20.05

10.00 —
12.00

[IpakTuka

2 (1430m)

K4 IIporpamMmmupoBaHue poeBOro B3auMOACHCTBUS

Knaccnas
KOMHaTa

becena, TectupoBanue,
WHAWBUIYaJIbHBIH,
¢dbpoHTaNBHEI OMpoc,
0TpaboTKa HaBbIKA
yIpaBIeHUS MOJIETOM,
MOJATOTOBKA K 3aIIUTE
MPOEKTa

34

27.05

10.00 —
12.00

IIpakTuka

2 (1930m)

3amuTa NpoeKToB

AKTOBBIIT 3211

3aII_II/ITa ITPOCKTOB
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