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IHosicHuTeabLHAA 3aIIHCKA

JlononuuTenbHas obieoOpa3oBaTenbHas odmepaspuBatomas nporpamma (aaiee JJ00I])
«AIPO+IT» mmeeT TeXHHUECKYIO M IUPPOBYIO HAMPABICHHOCTb.
JOOII «A9PO+IT» pazpaborana Ha OCHOBE CIIEIYIOUIMX HOPMAaTUBHO-TIPABOBBIX IOKYMEHTOB:
1. ®denepanbHblil 3ak0H OT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit deneparum»
2. Ilpuka3 Munmnpocsemenuss Poccun ot 09.11.2018 Ne 196 «O6 yrBepxkaenun Ilopsiaka
OpraHM3alil W  OCYIIECTBJICHUS  O0pa30BAaTENbHOM  JIEATEIBHOCTH IO  JOMOJIHUTEIbHBIM
o0mieo0pa3oBaTenbHBIM IporpaMMam» (3apeructpupoBano B Muntocte Poccum 29.11.2018 Ne 52831)
3. [ToctanoBnenneM ['maBHOrO rocygapcTBeHHOro canurtapHoro Bpaya P® ot 28.09.2020 rona
Ne28 «O6 yrBepxknenun canutapubix npaBun CIT 2.4. 3648-20 «CaHUTapHO-3MHIEMUOIOTUYECKUE
TpeOOBaHUs K OpraHU3alUsM BOCITUTAHUS M 0OyUeHUs, OT/IbIXa U 03J0POBIICHHUS JIETEH U MOJOIECKI»
(3apeructpupoBanHoro ot 18.12.2020 Ne61573).
4, [Tucemo Munob6puayku Poccum ot 18.11.2015 Ne 09-3242 «O nHampaBieHHH HHPOpPMAIIHN
(BMecte ¢ «MeTONMYECKMMHU pPEKOMEHJAIMSIMH 10 MPOEKTUPOBAHUIO  JIOMOJHUTEIBHBIX
o01epa3BUBAIOIINUX IPOTPaMM (BKJIIOUYAst Pa3HOYPOBHEBBIE TTPOTPAMMBI).
5. [Tucemo MunoOpuayku Poccum ot 18 asrycra 2017 1. Ne(09-1672 «O HampaBieHHH
METOAMYECKUX PEKOMEHJIALMIl 10 OpraHu3aliy COoJIep>KaHus BHEYPOUHOHM JEATENbHOCTH B PaMKax
peanusaliy OCHOBHBIX OOIIE00pa30BaTeIbHBIX MpPOrpaMM, B TOM YHCIE B YacTU MPOEKTHOMN
NESATEIBHOCTH.
6. TpeOoBaHus K JTOMOIHUTEIBHBIM 00IE00pa30BaTEIbHBIM OOLIEPAa3BUBAIOIINM IIPOrPaMMaM U
METOIWYEeCKue  pexkomMeHaauumu 1o ux npumeHenwtro (MML[ PMIl PEAJIM3ALIUA
[MPUOPUTETHOI'O IIPOEKTA «/locTymHOE MAOMONHHUTENbHOE OOpa3oBaHWE I JeTel» Ha
tepputopun TromeHCKo#l oOnacTu. /ABTOp-cocTaBuTeNb: XOXxjoBa CperiaHa BukropoBHa, K.IILH.,
3aMEeCTUTENh JAUPEKTOpa Mo ponoidHuTeapHOMY oOpaszoBanuio [AY JIO TO «/IBoperr TBopuecTBa u
cnopra «ITuonep», Tromens, 2017 )
B TOM 4mciie M ¢ MPpUMeHeHHeM JANUCTAHIUOHHOW (opMbl padoThI MpeaycCMOTPEHHOH B
COOTBETCTBHMH CO CJICAYIOIIMMH HOPMATUBHBIMH IOKYMEHTAMM:
7. Tlopsaok NpUMEHEHHsI OpraHU3alWsSMHU, OCYIIECTBISIIOIIMMHU O0pa30BaTENbHYIO JESTEIbHOCTD,
AJIEKTPOHHOTO OOy4eHHMs, MAMCTAHIMOHHBIX O0Opa30BaTENbHBIX TEXHOJIOTMHA TpU  peaau3aluu
o0pa30BaTeNIbHbIX MpPOTpaMM, YTBEPKACHHBIM MpUKa3oM MuHHCTEpCTBA 00pa30BaHUA U HAYKU
Poccuiickoit ®eneparnuu ot 23 arycra 2017 r. Ne 816 (3apeructpupoBaH MUHHCTEPCTBOM FOCTHLIUU
Poccuiickoit ®eneparun 18 centsadps 2017 1., peructpannonublii No 48226);
8. MeTtoanyeckie pEeKOMEHIAMK M0 peau3alii 00pa3oBaTEeNbHBIX IMPOrpaMM HAayaIbHOTO
o011ero, OCHOBHOTO OOIIEro, cpeiHero odiiero oopa3zoBaHusi, 00pa30BaTENbHBIX MPOTPAMM CPEIHETrO
poecCHOHAIBHOTO 00pa30BaHMsA U JIONOJHUTENBHBIX OO0IIe00pa30BaTeIbHBIX IPOTPaMM €
MPUMEHEHHEM JJIEKTPOHHOTO OOyuYeHHs U JHUCTAaHIMOHHBIX O00Opa30BaTENbHBIX TEXHOJOTHA
(Munucrepctso Ilpocsemenuns ot 19.03.2020r.);
0. PekoMenpanuu mo peanu3aldyd BHEYPOUHOM NEATEIbHOCTH, MPOTpaMM BOCIUTAHUS U
COLIMAIN3alliy, JOMOJHUTENBHBIX 00II€pa3BUBAIOIINX IPOIPaMM C UCIIOJI30BAHUEM JTUCTAHIIMOHHBIX
obpazoBarenbHbIX TexHomorui (MunuctepctBo [pocserienust ot 07.05.2020r. NeBB-976/04)
AKTYaJIBHOCTB: B HacTosIIIee BpeMs Mpoliecc HH(OpMAaTHU3alMU MTPOSBIISETCS BO BceX cepax
YeJIOBEUECKONW JeATeNbHOCTU. VIcmonb30BaHME COBPEMEHHBIX HMH(POPMALMOHHBIX TEXHOJIOTUH
ABJIAETCA HEOOXOIMMBIM YCJIOBUEM YCHEIIHOTO pa3BUTHS KaK OTIEJNbHBIX OTpacieil, Tak u
rocynapctBa B nenoM. Co3naHue, BHEIPEHME, OKCIUTyaTalUs, a TakKe COBEPLICHCTBOBAHUE
MH(GOPMALIMOHHBIX TEXHOJIOTMM HEMBICIUMO 0€3 ydacTus KBaJU(UUIMPOBAHHBIX M YBJIEUEHHBIX
CIELMAINCTOB, B CBSA3U C 3TUM BHejpeHue Kypca «AQPO+IT»  «OcHOBBI mporpaMMHpOBaHUS Ha
s3pike Python Ha mpumepe mporpaMMmupoBaHus OSCHUIOTHOTO JIETATEIBHOTO armapaTay B y4eOHBIN
IIPOLIECC aKTYyaJIbHO.
[Iporpamma yue6HOro Kypca «AIPO+IT» «OcHoBbI nporpammupoBaHus Ha si3bike Python Ha
IpUMepe MPOrpaMMHUPOBaHUS OECIIMIIOTHOTO JIETATeNILHOTO alfapara HalpaBjIeHa Ha MOJATOTOBKY
TBOPYECKOM, TEXHUUECKH IPAMOTHON, TApMOHUYHO Pa3BUTOM JTMYHOCTH, 00JIaJat0MIel JOrHYeCKUM



MBIIUICHHEM, CITIOCOOHOW aHAIM3UPOBATh U PEIlIaTh 3aJja4l B KOMaH/e B 00JIaCTH HHPOPMAITHOHHBIX U

a’pPOTEXHOJIOTUH, pelIaTh CUTYaIllMOHHBIE KEHCOBBIC 3aJaHNsI, OCHOBaHHBIC HA TPYITOBBIX MIPOCKTAX.
3aHATHS 0 JaHHOMY KypCy pacCuMTaHbl Ha OOIICHAYYHYIO MOJTOTOBKY OOydYaromIuxcs,

pa3BUTHE UX MBIIUICHUS, TOTUKHA, MAaTEMaTUYECKUX CIIOCOOHOCTEM, NCCIIEIOBATENLCKUX HABBIKOB.

VYuebnsiit kypc «AIPO+IT» «OcHOBBI mporpamMmmupoBaHus Ha s3bike Python nHa mpumepe
POTPaAaMMHPOBAaHUST OECIWIOTHOTO JICTATEIBHOTO ammapara) HalpaBlIeH Ha W3yYeHHE OCHOB
porpaMMHUpOBaHus Ha si3bike Python u mporpaMMupoBanre aBTOHOMHBIX KBaIPOKOIITEPOB.

B pamkax kypca «A9PO+IT» «OcHoBbI iporpammupoBaHusi Ha si3bike Python na mpumepe
IIPOTPaMMHPOBAHUS OECITUIIOTHOTO JIETATEIBHOTO almaparay 00yJaronuecss CMOTYT MTO3HAKOMHTBCS C
(bU3NYECKUMH, TEXHHYECKUMH U MaTeMaTHMYeCKUMU NOHATUAMHU. [IpuoOpeTéHHBIE 3HAHMS OYyIyT
MPUMEHHUMEBI B TBOPUECKHX MPOEKTaX.

Vueonsnii kypc «AIPO+IT» «OcHoBeI mporpammupoBanusi Ha si3bike Python Ha mpumepe
IPOTPaMMHPOBAHUS OECIMIOTHOTO JIETATEIBHOTO anmapaTa» IpeCTaBIseT coO00M caMOCTOSTENbHBIN
MOJYJIb ¥ COJIEPKUT HEOOXOIUMBIE TEMBI M3 Kypca HHOOPMATUKU U (PU3UKH.

Heas mporpammel: ocBoenune Hard- u Soft-komnereHuuii ooyuaromumucs B 0061actu
MPOTPAMMHUPOBAHUS U a3POTEXHOJIOTMH YePe3 UCTI0JIb30BAHUE KEUC-TEXHOJIOTUH.
3agaum:
Obyuarowue:
—  U3y4uTh 0A30BBIC MOHITHS: ANTOPUTM, OJIOK-CXeMa, IepeMEHHas, IIUKJ, YCIOBHUS, BEIYUCTUMAS
byHKIMS;
— cpopMHUPOBATH HABBIKM BBITOJHEHUS TEXHOJIOTHYECKON IICTIOYKH pPa3padOTKH IMPOrpaMMm

CpeIICTBaMU sI3bIKa MporpammupoBanus Python;

— H3y4YUTh OCHOBHBIE KOHCTPYKIIUU sI3bIKa mporpammupoBanus Python, mo3pomstoniue padboTath

C MPOCTBHIMU M COCTAaBHBIMM THUIIAMU JaHHBIX (CTPOKAMHM, CIIUCKAMHU, KOPTEXaMH, CIOBapIMHU,

MHOECTBaMHU );

— HAYYHTh MPUMEHATh HABBIKM TPOTPAMMHUPOBAHHS Ha KOHKPETHOW YYEeOHOW CHTyaluu

(mporpammupoBaHue OECIUIOTHBIX JIETATEJIbHBIX allllapaToB Ha Y4eOHYIO 3a/1a4y);

— Ppa3BUTb HAaBBIK MWJIOTHUPOBAHUS OECHIIOTHBIX JieTaTeabHbIX annapaToB (BIIJIA) Ha mpakTuke;
— TPUBUTH HABBIKU MPOCKTHON JAESITEIbHOCTH.

Pazsusarowue:
— cmoco0OCTBOBATh PACIIUPEHUIO CIIOBAPHOTO 3araca;

— CI1ocoOCTBOBATh Pa3BUTHIO IIaMsTH, BHUMAaHUA, TEXHUYCCKOI'O MBIIIJIICHUA,
M300peTaTeIbHOCTH;

—  CI0cOOCTBOBATh PA3BUTHIO AJITOPUTMHUYECKOT'O MBIIICHHS;

— cmoco6cTBOBaTh (POPMUPOBAHUIO HHTEPECA K TEXHUUECKUM 3HAHHSM;

— c1oco6cTBOBaTh (HOPMUPOBAHUIO YMEHUS MPAKTHUECKOTO MPUMEHEHHS ITOJTyYSHHBIX 3HAHHIA;
- chopmupoBaTh yMeHHE POPMYINPOBATH, APTYMEHTHPOBATh U OTCTaWBATh CBOE MHEHHUE;

— copMUpPOBATH YMEHHUE BBICTYIATH ITyOJUIHO C JTOKJIAAaMH, IPE3CHTAUSIMH U T. TI.
Bocnumamenvnuie:

— BOCIIMTBIBATb AKKYPATHOCTb U TUCHUIINIMHUPOBAHHOCTD ITPU BBINIOJIHCHUHN pa6OTH;
— crmoco0OCTBOBAThH (I)OpMI/IpOBaHI/IIO MOJIOKUTEIbHON MOTHBAILIUU K pr,HOBOﬁ ACATCIIbHOCTH,

— cmoco0OCTBOBAThH (I)OpMI/IpOBaHI/IIO OIlbITa COBMCCTHOTO WU MHAUBHUAYAJIBHOI'O TBOPYCCTBA IIPU
BBITIOJTHEHHUH KOMAaHIHBIX SaI[aHHﬁ;

— BOCIHUTHIBATh TPYJOJIO0UE, YBaXKEHHUE K TPYILY;
— (opMupoBaTh UYBCTBO KOJUIEKTUBU3MA U B3aUMOIIOMOIIIH;

— BOCIHUTHIBaTb YYBCTBO MAaTPUOTU3MA, TPaKJAHCTBEHHOCTH, TOPAOCTH 3a JIOCTHXKEHUS
OTE€YECTBECHHOM HAaYKH U TCXHUKMU.
IIporno3upyembie pe3yJabTaThl H CIIOCOOBLI MX IPOBEPKHU
JINYHOCTHBIE Pe3yJIbTATHI:

— KPUTHUYECKOE OTHOLIEHHE K MHPOPMAIMKU U N30UPaTEIbHOCTD €€ BOCIIPUSATHS;




OCMBICJIEHHE MOTHBOB CBOMX JICUCTBUI MPHU BBIOJIHEHUH 3a]IaHUI;

pa3BUTHE JTH0O03HATEIBLHOCTH, COOOPA3UTEIHLHOCTH MPU BBHIOJHEHUH Pa3HOOOPA3HbIX 3a/1aHu
pOOJIEMHOTO M IBPUCTUUECKOTO XapaKTepa;

pa3BUTHE BHUMATEIBHOCTH, HACTOMYMBOCTH, LEICYCTPEMIIEHHOCTH, YMEHHs MPEOAO0JIEBAThH
TPYIAHOCTH;

pa3BUTHE CAMOCTOSTEIIEHOCTH CY)KJICHHIA, HE3aBUCUMOCTH ¥ HECTAHJAPTHOCTH MBIIUICHUS;
OCBOCHHE COIIMAJILHBIX HOPM, IPaBHJ IMOBEICHUS, posied W (GopM COIUATBLHON XH3HH B
rpynmax v coooIecTnax;

(dbopMUpOBaHHEe KOMMYHUKATHBHONH KOMIICTCHTHOCTH B OOIICHWM W COTPYAHHYECTBE C
JAPYTUMH 00 YUYaIOIIIMMUCS.

MeTtanpeaMeTHble pe3yabTaThbl:
Pezynsamusnvle ynusepcaivuvle yueOHbvle 0eucmeaust.

yMEHHUE IPUHUMATh U COXPaHATh YUEOHYIO 3a/1auy;

YMEHHE IUIaHUPOBATh [10CIIEJ0BATEIBHOCTD IAr0B aJITOPUTMa ISl TOCTHIKEHUS LENIN;
YMEHHUE CTaBUTh LeNb (CO3aHIe TBOPUECKOM paboThl), INIAHUPOBATH JOCTHXKEHHE ITOM LIETIH;
YMEHHE OCYLIECTBJIATH UTOTOBBIN U MOLIATOBBIM KOHTPOJIb 110 PE3YyibTaTy;

CTIIOCOOHOCTH aJIEKBaTHO BOCIIPMHUMATD OIIEHKY HaCTaBHHUKA U APYTrUX 00ydJalOMIUXCs;
YMEHHE Pa3yaTh CIIoco0 U pe3ynbTaT ASHCTBUS;

YMEHHE BHOCUTh KOPPEKTUBBI B IEUCTBUSI B CIIy4ae PACXOKICHUS pe3y/bTaTa PEeLICHUs 3aJa4u
Ha OCHOBE €€ OIICHKU U y4éTa XapakTepa CAeJaHHbIX OLIHNO0K;

YMEHHE B COTPYJHUYECTBE CTABUTH HOBBIC yUEOHbIC 3aa4H;

CIIOCOOHOCTH MPOSIBIISTH MO3HABATEIBHYIO HHUIIMATHBY B yUeOHOM COTPYIHUYECTBE;

YMEHHE OCBAaWBAaTh CIOCOOBI pEMICHHUS MPOOJEeM TBOPYECKOTO XapaKTepa B KHU3HEHHBIX
CUTYaIUsIX;

YMEHHE OLIEHUBAThH MOJYUYAIOLIUICS TBOPUYECKUN MPOJIYKT U COOTHOCUTH €TI0 C M3HAYaJIbHBIM
3aMBICJIOM, BBIIOJHSATH MO0 HEOOXOAUMOCTH KOPPEKLINHU JINOO MPOYKTa, JINOO 3aMBbICA.

Tosznasamenvnvie yHusepcaibhole V'-l€6Hbl€ oelicmeus.

YMEHHE OCYIIECTBISATh MOMCK MHGOPMAIMK B WHIUBHIYaIbHBIX MHPOPMAIMOHHBIX apXHBax
oOyuaromerocs, WHPOPMAIIMOHHON cpene 00pa30BaTEIBHOTO YUpexkACHUs, (eaepaabHbIX
XpaHWIHIIAX HHPOPMAIIMOHHBIX 00Pa30BaTEIbHBIX PECYPCOB;

YMCHHC UCIIOJIB30BATh CPEACTBA I/IH(I)OpMaI_II/IOHHLIX U KOMMYHHKAIIUOHHBIX TCXHOJIOT i JJIA
PEICHNA KOMMYHUKATUBHBIX, ITIO3HABATCIIBHBIX U TBOPYCCKUX 3aaa4;

yMEHHE OPUEHTHPOBATHCSA B Pa3HOOOPA3UH CIIOCOOOB PEIICHHS 3a/1aY,

YMCHHUE OCYHICCTBJIATL aHAIU3 00BEKTOB C BBIJICJICHUEM CYIICCTBCHHBIX M HECYHICCTBCHHBIX
IMPU3HAKOB;

YMEHHUE MPOBOANTH CPAaBHEHHE, KITACCU(DUKAIIHIO 110 3alaHHBIM KPUTEPUSIM;
YMEHHUE CTPOUTH JIOTHUECKUE PACCYKICHHS B (DOpME CBSI3U MPOCTHIX CYXKACHUI 00 00BEKTE;
YMEHHE YCTAHABJIMBATh AaHAJIOIMH, IPUUNHHO-CJIEICTBEHHBIE CBSI3U;

YMEHHE MOJICIHPOBATh, MPEeoOpa30oBbHIBATh OOBEKT M3 UYBCTBEHHOW (OPMBI B MOJEIb, TIE
BBIJICJIEHBl CYIIECTBEHHBIE XapaKTEPUCTUKU O0BEKTa (MPOCTpaHCTBEHHO-rpaduyeckas WM
3HAKOBO-CUMBOJIMYECKAs );

YMCHHUE CHHTE3UPOBATH, COCTABJIATH MLCJIIOC U3 ‘IaCTefI, B TOM 4YHCJII€C CaMOCTOATCIBHO
AOCTpanBaThb € BOCIIOJIHCHUECM HEAOCTAOMIUX KOMIIOHCHTOB.

Kommynuxamuensie ynusepcaibHole V’—l€6Hbl€ oeticmeus.

YMEHHE apryMEHTHPOBaThb CBOIO TOYKY 3PEHMsS Ha BBIOOp OCHOBAaHUI M KPUTEPUEB INpHU
BBIJICJICHUH NPU3HAKOB, CPABHEHUH U KIIACCUPHUKAIIMHA O0BEKTOB;

YMCHUC BBICITYIIIMBATH COGCCCI[HI/IKa n BCCTHU JUAJIOT,

CIIOCOOHOCTB NPU3HABATh BO3MOXHOCTH CYLIECTBOBAHMS Pa3IUYHBIX TOUEK 3PEHHUS U IIpaBa
KaXJ/10r0 UMETh CBOIO;



— yMEHHE TUTAaHHPOBaTh Y4eOHOE COTPYAHHUYECTBO C HACTABHUKOM M JIPYTUMHU 00YyYaIOIIUMHUCS:
OTIPEACIIATH 1eNU, GYHKIIMHA YYaCTHUKOB, CIOCOOBI B3aUMOICHCTBUS;
- yMCHI/IG OC}’H.[GCTBH?ITL HOCTaHOBKy BOHpOCOBZ HNHUIIMATUBHOC COprILHI/I‘-IeCTBO B IIOHUCKEC U
cobope uapopmanuu;
— yMEHHE paspemaTrh KOH(IUKTHI: BBIABJICHHE, UIACHTHU(GUKAIUS TPOOJIeMbl, MMOUCK W OIIEHKa
aJIbTePHATHBHBIX CIIOCOOOB pa3petieHns] KOH(INKTA, TPUHATHE PELICHUS U €T0 PeaTH3allus;
- yMeHI/Ie C I[OCT&TO‘-IHOﬁ HOHHOTOﬁ U TOYHOCTBIO BBIpa)KaTB CBOHU MBICJIIM B COOTBETCTBUU C
3a/layaMH U YCIOBUSIMU KOMMYHUKAIIUU;
— BJAJCHUE MOHOJIOTHYECKON U JUATOTHYECKON opMaMK peywu.
IIpeamMeTHbIE pe3yJabTAThI
B pe3ynbraTe 0cBOEHUS MpOorpaMMBbl 00ydaroImuecs A0MIKHbI
3HAMD.
— OCHOBHBIE AJITOPUTMUYECKNE KOHCTPYKIIMH;
— TMPUHIUIBI HIOCTPOEHUS OJIOK-CXEM;
— MPUHIUIBI CTPYKTYPHOTO MpOrpaMMHUpOBaHus Ha si3bike Python;
— yto Takoe BIIJIA u ux npegHasHayeHue.

—  COCTaBJISTH aJITOPUTMBI JUIS PEIICHHS MTPHUKIIAIHBIX 3a/1a4;
— peaqu30BBIBATh aJITOPUTMBI HA KOMIIBIOTEPE B BUIE NTPOrpaMM, HAalIMCAaHHBIX Ha si3bIke Python;
— npuMeHsaTs oubnuorexy Tkinter;
— OTJIQXXMBATh M TECTUPOBATH IIPOTPaMMBI, HAIMCaHHbIE Ha s3bIKe Python;
— HactpauBaTh BITIA;
— TPEACTABIATH CBOM MPOEKT.
snadeny;
— OCHOBHOW TEPMHUHOJIOTHEH B 00JACTH aNTOPUTMHU3ALUH U TIPOTPAMMUPOBAHMS;
— OCHOBHBIMHU HaBBIKaMH IIPOrpaMMHUPOBaHUs Ha s3bIke Python;
— 3HAHUSAMHU 110 YCTPOUCTBY U MPUMEHEHUIO OECITMIOTHUKOB.
@opMblI MOIBEIEHUS] HTOTOB PeAJTN3AIUH JOTNOTHUTETbHOI MPOrpaMMbI
[TonBeneHne UTOTOB pean3yeTcsl B paMKax CIIEIYIOUINX MEPOIIPUATUN: TECTUPOBAHHE IO
IIPOrpaMMMpPOBaHUIO Ha sA3bIKe Python, 3amura pe3ynbTaToB BblONHEHUS Kelica Ne 4, rpynmnoBble
COPEBHOBAHMS.

®opMBblI 1eMOHCTPALIMH Pe3yJIbTATOB 00y4eHUs!

[IpencraBnenue pe3yabTaToB 00pa30BaTENbHOM IEATEIBHOCTH MpOWAeT B (opme myOauyHON
Mpe3eHTAllMM PEeUIeHU KeHCOB KOMaHIaMU U IOCJIEIYIOIIMX OTBETOB BBICTYHAIOIIMX HA BOIPOCHI
HACTAaBHUKA U IPYTUX KOMaH[I.

®opMbI IMATHOCTUKHU Pe3yJIbTATOB 00y4eHH s
becena, TectupoBanue, ompoc.



Y4yeOHO-TEeMATHYECKUH IJIAH

n/n

Ha3Banue pa3aejaa, TEMbI

KoanuyecTBo 4acoB

Bcero

Teopus

IpakTHka

Dopmbl
aTrecTanmun/
KOHTPOJIsI

BBenenue B 00pa30BaTeJbHYIO
NporpamMMy, TEXHUKA 0e30MacCHOCTH

1

1

TectupoBanue

OcHosbl a3b1ka Python. ITpumepsl Ha
si3bike Python ¢ pazoopom
KOHCTPYKIHIi: IUKJIbI, yCJIOBHUS,
BETBJICHHUSI, MACCHBbI, THIIBI JaHHbBIX

TecTtupoBanue

Keiic 1. «Yraaaii unciao»

JdemoHcTpanus
pelieHui Keiica

3.1

BBeneHne B MCKYCCTBEHHBIM HHTEIUIEKT.
[Tpumeps Ha s3bIKe Python ¢
HCKYCCTBEHHBIM MHTEJUIEKTOM T10
YTaIbIBAHUIO YHCEJI, METOJ TUXOTOMHUH.
VYipaBieHue UCKYCCTBEHHBIM
MHTEJUIEKTOM

3.2

[ToaroToBka K myOIMYHOMY BBICTYIIIICHUIO
IS 3aIUTHI PE3yNIbTaToB. JleMOHCTpaIys
oT4éTa B TPYIIIE U 3aIINATa PE3YIbTaTOB
paboThI

Keiic 2. «Cnacu ocTtpoB»

10

JdemMoHcTpanus
pelieHUui Keiica

4.1

Pabora Ha s3p1ke Python co crioBapsimu u
CIHMCKaMH, MHOKECTBEHHOE
nprcBanBaHue, 100aBJICHUE 2JIEMEHTOB B
CIIMCOK U UX YyAaJIEHue

4.2

[InaHupoBanue qu3aiiHa U MEXaHUKHU
urpbl. Co3aHue ri1aBHOrO MEHIO UTPHI,
OACYETa OYKOB

4.3

Busyanuszanus nporpaMMsl B BUJIE OJIOK-
CXEMBI

4.4

TecTtupoBaHue HaIMCAaHHOM MPOrPaMMBI U
nopabotka. [TonroToBka K myoJIMIHOMY
BBICTYIUIEHHIO JUJISl 3aLUTHI PE3YJIbTAaTOB.
JleMoHCTpanust pe3yabTaToB paboThI

Keiic 3. «KanbkyasaTop»

10

JdemoHcTpanus
pelieHui Keiica

5.1

[TocTanoBka npoOIeMbl, TeHepalys myTei
peneHus

5.2

Coszmanue mpoCTEHIeTro KaabKyIsaTopa ¢
noMouiero oudaunorexku Tkinter

5.3

TectrpoBaHue HaMCAaHHOM MPOTPaMMBbI U
nopaboTka




5.4 |TlonroroBka K myOJIMYHOMY BBICTYIICHHIO 2 1 1
JUIs 3aIUTHI PE3YyNbTaToOB. JleMoHCTpanus
pE3yIbTaTOB PaOOTHI
6. |Keiic 4. [IporpammupoBanune 39 12 26 JeMoHcTpanus
AaBTOHOMHBIX KBa/IPOKOINTEPOB pelieHui Keica
6.1 | Texuuka 6e30MacHOCTH MPH MOJETAX. 2 1 1
[IpoBeneHue MoONETOB B PYYHOM PEKUME
6.2 |[IporpammupoBaHue B3IETA U MOCAIKH 5 1 4
OeCNUIIOTHOTO JIETATEIBHOTO anmapara
6.3 | BoimosHeHne KOMaH/ «pa3BoOpoT», 6 2 4
«W3MEHEHHE BBICOTHI», «M3MEHEHUE
MO3ULIAN
6.4 | BelmosHEeHHE TPYIOBOTO MMOIETa 3 1 2
BPY4HYIO
6.5 | BeimonHeHNE TO3UITMOHUPOBAHUS TI0 9 3 6
METKaM
6.6 |I[IporpamMmMupoBaHuEe IPYIIIOBOTO MOJIETA 8 3 5
6.7 |IIporpamMmmMupoBaHUE POEBOTO 6 5
B3aMMOJECHCTBU
Hroro:| 72 24 48
KanennapHo-remaTudeckoe nNJiaHUPOBaHHUE
Ne mia | ¢akr Temnl 3anaTuii Conep:kanue 3aHATHI
3aHA | H
TS
1. BBonHoe 3ansaTue. Beenenue B npeamer, Teopus: BBefeHuE B
TEXHHKa 0€30MacHOCTH 00pa30BaTeNbHYIO IPOTPAMMY.
O3nakomiieHHe 00yJaroImuxcs ¢
IpoTrpamMMoH, mpuéMamMu u hopMamMu
paboTbl. BBOAHBIN HHCTPYKTAX 110
Tb.
2. OcHoBHI s13b1Ka Python. Teopusi: uctopus s3eika Python,
3 [Ipumepsl Ha s3bike Python ¢ pasGopom | chepa NpUMEHEHUs A3bIKa, pa3IHyue
KOHCTPYKLUH: LIUKJIB, YCJIOBHS, | B BEPCHAX, 0COOEHHOCTH CHUHTAKCHUCA.
BETBJICHUS], MACCUBBI, TUIIBI TAHHBIX OOBsiBICHNE U UCTIOJIB30BAHNE
4 IIpumepsl Ha s3bike Python ¢ pas6opom | mepeMeHHbIX B Python.
KOHCTPYKITHH: LUKIIBI, ycnous, | Micmonb30Banue CTpoK, MacCUBOB,
BETBJICHUS], MACCUBBI, TUIIBI TAHHBIX KopTexxel u ciaoBapeii B Python.
5 [Tpumepsl Ha s3bike Python ¢ pastopowm | Mcmosb3oBaHue yCIOBHM, IIUKIOB U
KOHCTPYKIMIA: LMKJIBI, ycnoBusi, | BeTBIeHui B Python.
BCTBJICHMSI, MACCHUBBI, THUIIbI JAHHBIX IIpakTHKa: 3aI1yCK HHTEPIPETATOPA.
Paznuuus uHTEpnperaropa u
kommuiAtopa. Harmmcanue
MPOCTEUIINX IEMOHCTPALMOHHBIX
nporpamMMm. MUHH-TIpOTpaMMBbI BHYTPH
nporpamMmmsl. BeipaxkeHus B BbI30Bax
¢byskimil. IMeHa nepeMeHHbIX.




VYpaxHeHus 110 HAIKCAHUIO
IIPOrPaMM C UCIOJIb30BAaHUEM
IIEPEMEHHBIX, YCIOBUM U UKIIOB.
I'enepanus cirydaiiHbIX YHUCEIL.
['pynnupoBka UKIOB B OJIOKH.
Onepanuu CpaBHEHHUS.

Keiic «Yragai ayuciio»

6 BBeneHue B MCKYCCTBEHHBIN MHTEIUIEKT. Teopus: aJropuT™MBI IOMCKA YUCIIA B

7 BBeneHre B MCKYCCTBEHHBIM HHTEIUICKT. MaccuBe. BapuaHTbl COPTUPOBOK.

8 [Tpumeps! Ha s3b1Ke Python ¢ [Touck muxoromueii. PaboTta c
HCKYCCTBCHHBIM MHTCJJICKTOM II0 MePEeMEHHBIMU, paboTa ¢ PyHKIUSIMU.
YTaJIbIBAHUIO YHCEJI, METOJ TUXOTOMHUH. IIpakTHKa: ympaXHEHHS 110 IIOUCKY

9 [Tpumeps! Ha s3b1Ke Python ¢ YyUCell B MAaCCUBE. YTIPAXXKHEHUS Ha
HCKYCCTBEHHBIM UHTEJUIEKTOM I10 COPTHUPOBKY YHCEI. AITOPUTMBI
yraJplBaHUIO YHCEJI, METOX JUXOTOMUMU. noucka yncia. Mccnenosanue

10 VYnpaBieHue UCKyCCTBEHHBIM CKOPOCTH pabOThI aTOPHTMOB.
VHTEIIJIEKTOM

11 VYrpaBieHue UCKYCCTBEHHBIM
VHTEIIJIEKTOM

12 [ToaroroBka k myoinyHoMy BeicTyrieHno | Teopusi: co3nanue ynoOHON U
JUISL 3aIUThI pE3YyJIbTaTOB. MTOHATHOM MpEe3eHTalUN.

13 Jemonctpanus otuéra B rpymnme u 3ammra | IIpakTHka: noaroroska npe3eHTanuu
pe3yabTaTOB padbOTHI qu1st 3anuThl. [loaroroBka peun ams

3aIUTHL.
Keiic «Cnacu ocTpoB»

14 Pabora Ha s361ke Python co cioBapsmu u | Teopusi: 3HAKOMCTBO C KelicoM,
CIIMCKaMHU, MHOYKECTBEHHOE IIPE/ICTABIEHUE TIOCTABICHHOMN
npucBavBaHue, J00aBJICHUE PJIEMEHTOB B | MPOOJIEMBI.

CIIMCOK M UX YaJICHUE JlocTym K 371€MEHTaM 10 MHJIEKCAM.

15 PaGora Ha s3p1ke Python co cnoBapsmu n | Ilonyuenue ciioBa u3 cioBapsl.
CIIUCKaMHU, MHOYKECTBEHHOE OTtobpakeHue UrpoBOTO MO UTPOKA.
npUCBauBaHue, 100aBIcHHE dJIeMeHTOB B | Ioiryduenne mpeanonoKeHnuii Urpoka.
CIIMCOK U X yJaJIeHUe IIpoBepka nOMyCTUMOCTH

16 PaGora Ha si3bike Python co cioBapsimMu 1 | TIPEIONOKEHUN HTPOKA.

CIMCKaMH, MHO)KECTBEHHOE IIpakTHKa: MO3TOBOM IUTYPM.
NPUCBaMBaHKeE, T00ABICHHE DIIEMEHTOB B | AHAJIN3 NPOOJIEMBI, T€HEpaLus 1
CIIUCOK M UX YAaJIeHUue 00CyXJIeHUEe METO/IOB €€ peIIeHusl.

17 PaGota Ha s3bike Python co cnoBapsvu | Co3/1aHie IPOTOTHIA IPOTPAMMBI.
CIUCKAaMHU, MHOYKECTBEHHOE Ot1paboTKa METOJHK.
npucBavBaHue, 100aBICHUE PJIEMEHTOB B
CIIMCOK M UX YAaJIEHUE

18 IInanupoBanue nu3aliHa U MEXaHUKU Teopus: noHATHE KMEXAaHUKA UTPBIY,
UTPBI. OTrpaHUYEHUS, IPABUIIA.

19 Co3znanue riiaBHOro MeHro urpsbl, nmoacuéra | Ilpakruka: ynpaxxunenus. IIposepka

OYKOB

HaJIM4HsE OYKBBI B CEKPETHOM CJIOBE.
[IpoBepka — He MOOSAMIT JIN UTPOK.
O6paboTka OMMOOYHBIX
npeanonoxenuu. [Iposepka — He
MIPOUTPAJ JIM UTPOK. 3aBEPIICHHE WIN
nepesarpyska urpbl. Coznanue
TJIABHOTO MEHIO MIPhI, peaTn3aius
IOJCYETA OYKOB.




20

Busyanuzanus nporpaMmsl B BUae OJ10K-
CXEMBI

Teopus: TpOEKTHPOBAHUE MMPOEKTA C
IOMOILBIO0 OJIOK-CXEM.

21 Busyanu3zanus nporpammsl B Buzie 0iok- | IlpakTuka: co3nanue O10K-CXeM.

CXEMBI BetBnenue B 6110K-cxemMax.
3akaHYMBaeM WM HAYWHAEM HUTPY C
Hayasa. Crenyromas nomnbITKa.
OO6patHas CBs3b C HTPOKOM.

22 TectupoBanue HanucaHHOU nporpammbl U | [IpakTuKa: TeCTUPOBAHKUE CO3JaHHOM
nopaboTka UTPBI-TIPOTPAMMBI, TI0pa0OTKa U

pacimpeHne BO3MOKHOCTEH.

23 [ToaroroBka k myOomaHOMY BRICTyIUICHHIO | [IpakTHKa: IOArOTOBKA MPE3EHTAIINN
JUIS 3alUTHI pe3yiabTaToB. JleMoHcTpauuss | U peun A 3amuThl. [IpesenTanus
pe3ynbTaToB pabOThHI CO3JTaHHOW TIPOTPAMMBI.

Keiic «Kaabkyasitop»

24 Odopmnenue MIPOEKTHOM uneu. | Teopusi: 3HAKOMCTBO C KEHCOM,

dopMupoBaHKe IPOTPaMMBI paboT MIPECTaBICHIE MOCTaBICHHON
poOJIEMBI.
IIpakTHKa: MO3rOBOM IITYPM.
Amnanus npoOaemMbl, TeHEepaus 1
00CYXJIeHHEe METOJIOB €€ pelIeHusl.

25 [Iporpamma asist pabOTHI KAIBKYIIATOpA IIpakTHka: HanKCaHUE IPOTPAMMBI

26 [Iporpamma asist pabOTHI KAIBKYIIATOpA 111 OYYILEro KaJlbKyJIAaTopa.

27 Coznlanue BHENIHEro BUja KaibKyasitopa | IlpakTuka: co3iaHue BHEIIHErO BUJA

28 CozllaHue BHEIIHEro BUJIA KaJbKyJIsiTopa | KaJbKyIsaTOpa.

29 TecTupoBanue HanucaHHoOM nmporpamMmbl 1 | IlpakTuka: TecTupoBaHHE CO3TAHHON
nopaboTKa MPOTPaMMEI, TOpadOTKA U

30 TecTrpoBaHWE HAMMCAHHOW MPOTPAMMEBI M | PACIIMPEHUE BO3MOKHOCTEH.
nopaboTka

31 [ToaroroBka k myoinyHoMy BeicTyruieHHo | IlpakTuka: moaroToBka npe3eHTaluu
JUTS 3alIATHI PE3yIbTaTOB Y peYH IS 3aIHTHL

32 [ToaroToBKa K MyOIMYHOMY BBICTYIIJICHUIO
JUIS 3alIUTHI PE3YyTHTATOB

33 JleMoHCTpanus pe3ynbTaToB paboThI IIpakTHKa: nMpe3eHTays Co3qaHHOMI
IPOTrpaMMBbl.

Keiic «IIporpammupoBanne aBTOHOMHBIX KBAJIPOKONITEPOB»

33 Texnuka 0€30MacHOCTH MPH MOJIETAX. Teopusi: 3HaKOMCTBO € KelicoM,
Mpe/iCTaBJIeHUE MTOCTaBICHHOMN
poOJIeMBl, IPaBUIIa TEXHUKH
6e3omacHocTH. M3ydenne
KOHCTPYKLIMHU KBaJIPOKOITEPOB.
IpakTHka: noaéThl Ha
KBaJIPOKONTEPAX B PYYHOM PEKUME.

34 [IpoBeneHue MONETOB B PYIHOM PEKUME

35 [IporpamMupoBanue B3n€ta u mocanku | Teopusi: OCHOBBI MPOTrPaMMHUPOBAHHS
O€CIMIIOTHOTO JIETATEJIbHOTO anmnapara KBaJIpOKONTEPOB Ha sA3bIke Python.

36 [TporpammupoBanue B3néta u mnocaaxu | IlpakTuka: TectupoBanue
OeCMIIOTHOTO JIETATEeJILHOTO annapaTa HaIMCAaHHOTO KO/Ia B peXHMMax B3/1€Ta

37 [IporpammupoBanue B3JIETa U TOCATKHU M IIOCA/TKH.

OECITMIIOTHOTO JIETATEILHOTO anmnapara

38 [TporpaMMupoBaHue B3JIETA U TIOCATKU




0OeCIUI0THOrO JIETATEIHLHOTO arrapara

39 IIporpamMmMupoBaHue B3JIETA U IOCATKU
OECITMIIOTHOTO JIETATEILHOTO anmnapara
40 BrinonHeHne KoMaH «pa3BopoT», Teopusi: TeopeTHUECKHE OCHOBBI
«M3MEHEHHE BBICOTBDY, «M3MECHEHHE BBITIOJIHEHMSI Pa3BOPOTa, U3MEHEHUS
TO3ULII BBICOTHI U IO3UIIMH Ha
41 BeinosiHeHHEe KOMaHA «pa3BopoT», KBaJpOKOIITEpax.
«M3MEHEHHE BBICOTBDY, «U3MEHEHHE IIpakTHKa: TecTupoBaHUE
TIO3ULII IIPOrPaMMHOTIO KOJIa B PEKUMAX
42 BrinonHenne koMaHz «pa3BopoT», pa3BoOpoTa, U3MEHEHUSI BHICOTHI U
«HU3MEHEHUE BLICOTEDY, «KU3MEHEHUE ITO3HUIINH.
MO3ULIN
43 BrimosiHeHrEe KOMaH «pa3BoOpPOTY,
«M3MEHEHHE BBICOTBD), «U3MEHEHHE
MO3ULIN
44 BeinonHeHne KoMaH «pa3BopoT»,
«U3MEHEHUE BBICOTHI», «M3MEHEHUE
TO3ULIN
45 BelnosiHeHME KOMaH «pa3BoOpoT»,
«WA3MEHEHHE BBICOTBD?, «U3MEHEHHE
MO3ULIIN
46 BelnosiHeHKE rpynIoBoro noiéra IIpakTHKAa: BBIIIOJIHEHUE TPYIIIOBOTO
BPYYHYIO I0JIETA HA KBaAPOKONTEPE B PyYHOM
47 BrImonHeHne rpynnoBoro mnoyéra pexXUME.
BPYy9HYIO
48 BrinonHeHue rpynnoBoro mnoyéra
BPY9IHYO
49 Bemmonnenne — no3unuoHupoBaHus 10 | Teopusi: OCHOBBI MO3UIIMOHUPOBAHUS
MeTKaM indoor 1 outdoor KBaJJpOKONTEPOB.
50 BeInonHeHne No3uuOHUPOBAHMS 110 IIpakTHKa: TECTUPOBAHUE pEXKUMA
METKaM no3unmonupoBanus no ArUco -
51 BrinonHeHre no3uMOHUPOBAHUS IO MapKepam.
METKaM
52 BrinonHeHne No3uMOHUPOBaHMS 110
MeTKaM
53 BrimostHeHHE TO3UITMOHUPOBAHMS TIO
METKaM
o4 BelnosiHeHNE TO3UIMOHUPOBAHMS 110
METKaM
55 BrInonHeHne No3uuOHUPOBaHMS 110
METKaM
56 BrInonHeHne no3uuoHUPOBaHUs 110
METKaM
57 IIporpammupoBaHue IrpymoBoro mnoJaéra Teopus: OCHOBBI IPyNIIOBOrO MOJIETA
58 [IporpammupoBaHue rpynIoBoOro noyiera KBaJIpOKONTepOB. M3yyeHne THnos
59 TIporpaMMHIpOBaHKe TPYIIIOBOro nonéra | LPYNTIOBOTO MOBE/ICHHUS POGOTOB.
60 TporpaMMHEpOBAaHUe rPyITIOBoro nonéra | LPAKTHKA: IPOrpaMMHPOBAHHE POs
61 IIporpammupoBaHue rpynmnoBOro nojaéra EE?I?;ZKOHTGPOB JWUL TPYHITIOBOTO
62 [IporpammupoBaHue TPyNIOBOTO MOJETA '
63 [IporpammupoBaHue TPyNIOBOTO MOJETA
64 IIporpaMMupoBaHue IrpynnoBoro nojaeTa




65

[IporpamMmMupoBaHue IpynnoBoro Nojaéra

66 [TporpammupoBanue poeBoro | Teopusi: OCHOBBI IPOrpaMMHUPOBAHUS
B3aUMOJICHCTBHS POst KBaAPOKONTEPOB.

67 [TporpaMMupoBaHUE POEBOTO IIpakTnka: BeimonHeHnue rpynmnoBoro
B3aUMOJICHCTBUS 10JIETA B aBTOMAaTUYECKOM PEXHME.

68 [TporpamMMupoBaHUe POESBOTO Teopusi: 0CHOBBI IPOrPaMMHUPOBAHHUS
B3aUMOJCHCTBUSA pOsi KBaIpOKOIITEPOB.

69 [IporpaMmmupoBaHuEe pOEBOTO IIpakTuka: BeimomHeHue rpynmnoBoro
B3aMMOJICHCTBHS I10JIETa B aBTOMAaTUYECKOM PEXUME.

70 IIporpamMmmMupoBaHue poeBoro
B3aUMOJICHCTBU

71 [IporpammupoBaHue pPOEBOro
B3aUMOJCHCTBUSA

72 [IporpamMmmupoBaHue poeBoro

B3aMMOJCHCTBUS




IV. Conepaxanne TeM NporpaMmsbl
Keiic 1. «Yraaaii uncuao»

[Ipu pemeHnn NaHHOTO Keiica OOydYaroIIMecs OCBaWBAaIOT OCHOBBI MPOTPAMMHUPOBAHHUS HA
a3pike Python mocpencTBoM cosnanusi Urpbl, B KOTOPOH MOJb30BATENb YraJbIBaeT YHCIIO, 33JJaHHOE
KOMITBIOTEPOM.

[Iporpamma 3aTparmBaeT MHOTO KITFOUE€BBIX MOMEHTOB MPOTPAMMHPOBAHMS: KOHBEPTUPOBAHUE
TUTIOB JAHHBIX, 3alUCh U YTCHHE (DAITIOB, MCIIOIB30BAHKUE ANTOPUTMA JEIECHUS OTpPE3Ka IOIMOoJaM,
00paboTKa MOJIyYCHHBIX JIAHHBIX U MPEJCTABICHUE UX B BUC TPa(UKOB.

Keiic 2. «Cnacu ocTtpoB»

Keiic mo3pomnsier oOywaromuMces mopabotath Ha s3bike Python co crmoBapsiMu w CIMCKaMu;
W3YYHUTh, KaK JeIaTh MHOXECTBCHHOE IPHCBAaMBaHUE, J00ABICHHUE DJJIEMEHTOB B CIHUCOK U UX
yAQJICHHE, CO3/1aTh YHUKAJIbHBIN AU3aiH OYyIIei UrpHl.

Keiic 3. «KanbkyasaTop»

[Ipu pemennu JaHHOTO Keiica yJaliuecs CO3JaloT IEPBOe MPOCTOE NMPUIIOKEHHUE KAIbKYISITOP:
BBITIOJTHSIOT MIPOTPAaMMHYIO YacTh Ha sI3bIKE MporpammupoBanus Python u cozmator unTepderic mis
moJTb30BaTes pu moMoru oubaunorexu Tkinter.

Keiic 4. IIporpaMvMupoBaHie aBTOHOMHBIX KBA/IPOKONITEPOB

PoeBoe B3aumoneiicTBUE pOOOTOB SBNSETCS AaKTyaJdbHOW 3aladel B COBPEMEHHOM
pobororexnuke. KBaapokonTepsl MOXKHO  cuuTaTh  Jetatomeid  pobOortorexnukou.  Illoy
KBaJIPOKOIITEPOB, BHITIOJHEHHE 3aJaHNsI 00CBBIMU OCCIMIIOTHBIMU JIETATEIHHBIMU alllapaTaMH - TaKUe
3a/1a4d PEIIAFOTCS C TTOMOIIBIO MPUMEHEHHSI AJITOPUTMOB POCBOTO B3aMMOICHCTBHS.

JlaHHBIN KeliCc TMOCBSIIEH CO3/JaHUI0 IOy KOMTEPOB M3 3X OMUia BBIMOIHSIONIUX TOJET B
aBTOHOMHOM pexume. OOydarompecs: MmojiydaT MepBbIe HABBIKM MPOTPAMMHPOBAHUS TEXHUYECKON
cuctembl Ha si3bike Python. [lo3HakoMsITes ¢ anropuTMaMu MO3UIIMOHUPOBAHUS YCTPOMCTB Ha yIUIE U
B ITOMENIEHUH, a TAKXKE y3HAIOT O MPUHIIUIAX PaOOTHI ONITUYECKOTO PACIIO3HaBaHUSI OO BEKTOB.



KaagpoBble yci10BusI peajM3aluy NporpaMMbl

KommuiekToBanue o00pa3oBaTeiabHOW OpraHU3alldy MEAarornYecKuMH, PYKOBOISALIUMH U
UHBIMH ~ paOOTHUKAMH,  COOTBETCTBYIOIIMMH  KBaJIM(PUKALMOHHBIM  XapaKTEPUCTHKAM IO
COOTBETCTBYIOIIEH JOJKHOCTH.

TpebGoBaHUs K KaIpOBBIM peECypcam:

YKOMIUIEKTOBAaHHOCTb 00pa30BaTeILHOTO YUIPEIKICHUS HeJarorn9ecKUMH,
PYKOBOAAIIMMU U NHBIMU pa6OTHI/IKaMI/I;

YPOBECHb KBaIU(HUKALMK [EIarOTHYECKUX, PYKOBOSIIMX W HHBIX PaOOTHUKOB
00pa30BaTEILHOTO YUPEKICHHS,;

HETPEPBIBHOCTh MPO(PECCHOHATIBHOIO PAa3BUTHS IE€arOrMYECKUX W PYKOBOJSIIMX
pPaOOTHUKOB ~ 00pa30BATENBHOTO  YYPEKICHHS,  PEAIU3YIOLIETO0  OCHOBHYIO
00pa30BaTeNbHYIO0 IPOrpaMMy.

KomnereHyu mnenarornyeckoro pabOTHHKA, PEaTH3yIOMIEr0 OCHOBHYIO 0OOpa3oBaTEIbHYIO

pOrpaMmy:

o0ecrieuynBaTh YCJIOBUS UIsl YCIICUIHOM JEATENbHOCTH, MO3MTUBHOW MOTHBALWHU, a
TaKXe CaMOMOTHBHUPOBAHUS 00YYAIOIIUXCS;

OCYILIECTBIATh CAMOCTOSITENIbHBIM MOMCK M aHalu3 HWHGOPMAlMd C IOMOIIBIO
COBPEMEHHBIX MH()OPMAITIOHHO-TIOUCKOBBIX TEXHOJIOTHIA;

OpPraHM30BBIBATH M  CONPOBOXKAATh y4E€OHO-HCCJIENOBATENbCKYI0O U MPOEKTHYIO
NeSITeTbHOCTh 00yUYaroIMXCsl, BBIMOJHEHHE MU MHUBHU1YaJIbHOTO IIPOEKTA;
MHTEPIPETUPOBATH PE3YNIbTAThl JOCTHKEHUIN 00yJaroInXCs;

HaBBIK [TPOrpaMMHpPOBaHUs Ha sA3bIke Python;

HCIIONB30BaTh Onommoreky Tkinter;

HaBBIK CO3/IaHUSI KOMITBIOTEPHBIX UT'P U MPHIIOKEHHIA;

MIPOEKTUpOBaHKUE UHTep(eiica monb3oBarTenei;

MOUCK M MHTETpanus OMOIUOTEK MPOrPaMMHOTO KOJAA C OTKPBITBIX MCTOYHUKOB THUIIA
GitHub B coOOCTBEHHBIN TTPOCKT;

HaBBIK paboThI B crieranu3upoBaHHoM [10 ais coznanus mpe3eHTaIHi.



V. MarepuajbHO-TeXHHYECKHE YCI0BHS PeaJu3alui NPOrpaMMbl

AnmnapaTHoe U TeXHUYeCKoe ofecneveHune:

Pabouee mecTo obyuqaromerocs:

HOYTOYK: TMPOHM3BOAMTENBHOCTh Tpoueccopa (mo Ttecty PassMark - CPU
BenchMarkhttp://www.cpubenchmark.net/): we wmenee 2000 emuHUI; 00BEM
onepaTtuBHOW maMATu: He MeHee 4 ['0; o6beM Hakonutens SSD/eMMC: ne menee 128
['0 (uam CcoOTBETCTBYIOLIMI MO XapakTEpPUCTUKAM MEPCOHAIBHBI KOMIBIOTEP C
MOHHUTOPOM, KJIABUATYPOI U KOJIOHKAMH).

pabouee MecTO Mpero1aBaTes:

HOoyTOYK: mporeccop Intel Core i5-4590/AMD FX 8350 ananornynas uiu 6ojice HOBas
mopenb, rpadguueckuit mporeccop NVIDIA GeForce GTX 970, AMD Radeon R9 290
aHajornyHas uiau 6ojee HOBas MOJIENb, OOBEM ONEPATHBHON mamsaTH: He MeHee 4 [0,
BujicoBeixoq HDMI 1.4, DisplayPort 1.2 wiu Oonee HOBas Moneiab (wmn
COOTBETCTBYIOIIMH MO XapaKTePUCTHKAM IMEPCOHANBbHBI KOMIBIOTED C MOHHTODPOM,
KJIAaBUATYpOU U KOJIOHKaMN);

KOMITBIOTEPHI JIOJDKHBI OBbITh MOJKIIOYEHbl K enuHoi cetn Wi-Fi ¢ nmocrymom B
UHTEPHET;

MPE3CHTAIIMOHHOE  00OpyAoBaHUE (MPOEKTOP C O3KPaHOM) C  BO3MOXKHOCTHIO
MOJKITFOUYEHUS K KOMITBIOTEPY — | KOMIUIEKT;

¢uumyapT ¢ KOMIUIEKTOM JIMCTOB/MapKepHas J0CKa, COOTBETCTBYIOIIMI Habop
MMCBMEHHBIX MPUHAJIEKHOCTEH — 1 mT.;

kBagapokonrep DJI Ryze tello — e menee 3 mr.;

0JIe METOK;

Wi-Fi poyrep.

IIporpammHoe odecnieyeHue:

xkommuisitop Python 3.5;
BeO-Opaysep;

nakeT ogpucHoro I10;
TEKCTOBBIM pelakTop.



VII. IlpumepHblii kKaeHAapHbII yueOHbIH rpaduk Ha 2019/2020 yueOHbIii rog

Ilepuoa 00yueHus — CEHTAOPb-Maii.
KoanyecTBo yueOHbIX Heneb — 34.
KonuuecTBo yacoB — 68.
Pe:xum npoBeeHus 3aHATHIA: 2 pas3a B HEJEIIO.

Ne
n/n

Mecsix

dopma
3aHATHA

Koa-Bo
JacoB

Tema 3auaTus

®opma KOHTPOJIsA

CEHTSAOPh

JU/TIP

BBenenue B
00pa3oBaTeNbHYIO
MPOrpaMMy, TEXHHKA
0e30macHOCTH

TectupoBanue

CEHTS0Pb

JU/ITP

OcHoBsl s13b1Ka Python.

[Ipumeps! Ha s3bIKE
Python ¢ pa3z6opom
KOHCTPYKIIMH: IIUKITBL,
YyCJ10BUA, BETBJICHHA,
MaCCHBBI, TUTIBI
JTaHHBIX

TectupoBanue

CEHTSIOpb

JI/ITP

Keiic 1. «Yraman
YHUCIION

becena

CEHTIOpb

JU/TIP

Keiic 1. «Yranait
YUCIIO»

becena

OKTSIOpb

JI/ITP

Keiic 1. «Yraman
YHUCIION

becena

OKTSI0pb

JU/IIP

Keiic 1. «Yranait
YUCIIO»

JleMoHCTpamus pemenni
Kelica

OKTA0pb

JUITP

Keiic 2. «Cmacu
OCTpPOB»

becena

OKTSI0pb

JU/IIP

Keiic 2. «Crmracu
OCTpPOB»

becena

HOSAOPb

JU/IIP

Keiic 2. «Cmiacu
OCTpPOBY

Becena

10.

HOSIOPB

JU/TIP

Keiic 2. «Cmacu
OCTpPOB»

becena

11.

HOSIOpB

JUTIP

Keiic 2. «Cmracu
OCTPOB»

JleMoHCTpamus pemenni
Kelica




12.

HOSIOpB

JUTIP

Keiic 3.
«Kanpkynstop»

becena

13.

JeKaophb

JU/ITP

Keiic 3.
«Kanpkymstop»

becena

14.

neKaopb

JI/ITP

Keiic 3.
«Kanskynstop»

becena

15.

nexkadpb

JU/TIP

Ketic 3.
«Kanskymnstop»

Bbecena

16.

nexkadpb

JU/IIP

Keiic 3.
«Kanbkymsatop»

JleMoHCTpanus pemeHni
Kenca

17.

SHBapb

JU/ITP

Keiic 4.
«IIporpamMmmupoBanue
ABTOHOMHBIX
KBa/IPOKOTITEPOB»

Becena

18.

SIHBaph

JU/TIP

Keiic 4.
«IIporpammupoBanue
ABTOHOMHBIX
KBaJPOKOIITEPOB»

becena

19.

SIHBaph

JU/TIP

Ketic 4.
«IIporpammupoBanue
ABTOHOMHBIX
KBaJpOKOIITEPOB»

becena

20.

SIHBaph

JU/TIP

Ketic 4.
«IIporpammupoBanue
aBTOHOMHBIX
KBaJPOKOIITEPOB»

becena

21.

dheBpaib

JI/ITP

Ketic 4.
«IIporpammupoBanue
aBTOHOMHBIX
KBaJPOKOIITEPOB»

becena

22.

dbeBpanb

JU/ITP

Keiic 4.
«IIporpamMmmupoBanue
ABTOHOMHBIX
KBaJIpOKOIITEPOBY

becena

23.

dbeBpanb

JU/IIP

Keiic 4.
«IIporpamMmmupoBanue
ABTOHOMHBIX
KBaJIpOKOIITEPOBY

Becena

24,

beBpanb

JU/IIP

Keiic 4.
«I[IporpammupoBaHue
ABTOHOMHBIX

becena




KBaAPOKOIITEPOB»

25.

MapT

JU/ITP

Keiic 4.
«[IporpammupoBanue
ABTOHOMHBIX
KBaJIPOKOIITEPOB)

becena

26.

MapT

JU/IIP

Ketic 4.
«I[IporpammupoBanue
ABTOHOMHBIX
KBaJIPOKOIITEPOB)

becena

217.

MapT

JU/IIP

Ketic 4.
«I[IporpammupoBanue
ABTOHOMHBIX
KBaJIPOKOTITEPOB)

becena

28.

MapT

JI/ITP

Keiic 4.
«IIporpamMmmupoBanue
ABTOHOMHBIX
KBaJIpOKONITEPOBY

becena

29.

anpenb

JU/ITP

Keiic 4.
«IIporpamMmmupoBanue
ABTOHOMHBIX
KBaJIPOKOIITEPOB»

Becena

30.

anpesb

JU/ITP

Keiic 4.
«[TporpammupoBaHme
ABTOHOMHBIX
KBa[POKOIITEPOBY

becena

31.

anpeib

JU/TIP

Ketic 4.
«[TporpammupoBaHme
ABTOHOMHBIX
KBaJIPOKOTITEPOB)

becena

32.

anpelb

JUTIP

Keiic 4.
«[IporpammupoBaHue
ABTOHOMHBIX
KBaJIPOKOTITEPOB»

Bbecena

33.

anpelb

JU/IIP

Ketic 4.
«IIporpammupoBanue
ABTOHOMHBIX
KBaJPOKOIITEPOBY

becena

34.

Mau

JU/TIP

Keiic 4.
«IIporpammupoBanue
aBTOHOMHBIX
KBaJpOKOIITEPOB»

becena

35.

Man

JI/ITP

Ketic 4.
«IIporpammupoBanue
aBTOHOMHBIX
KBaJpOKOIITEPOB»

becena




36. Mait JUTIP 2 Ketic 4. JleMoHCTpanus pemeHnit
«IIporpammupoBanue Kelica
ABTOHOMHBIX
KBaJIpOKOIITEPOBY




~

VIll. Cnucok JuTepaTypbl H METOANYECKOI0 MaTepuaJia
I'un, A.A. Ilpuémbl menarorudyeckoi TEXHUKHU: cBOOOAa BbIOOpPA, OTKPBITOCTb, HESATEIBHOCTD,
oOpatHas cBs3b, HaeanbHOCTh: [locobue mns yuuteneit / A.A. T'un. — Tomens: UIIT «Cox»,
1999. — 88 c.
Bbpennan, K. Kpeatusnoe nporpammupoBanue / K. bpennan, K. bonkx, M. Uynr. — ["apBapackas
Bericimas mkoma o6pazoBanus, 2017.
JIytn, M. IlporpammupoBanue Ha Python. T. 1 / M. JIytu. — M.: CumBoi, 2016. — 992 c.
JIyrn, M. IlporpammupoBanue Ha Python. T. 2 / M. JIytu. — M.: CumBour, 2016. — 992 c.
IMon¢unenox, O.B. Knesep. KoncrpynpoBanue u mporpamMmupoBanue kBajapokontepos / O.B.
[Tondunenox, A.W. lnsixoB, A.A. Kopuroackuii. — Mocksa, 2016.
Bpurrc, Jxeiicon. Python nns neteit. Camoyuutens no nporpammupoBanuto / Jxeiicon bpurre.
— MUO. [lerctBo, 2018. — 320 c.
https://github.com/dji-sdk/Tello-Python.
https://dl-cdn.ryzerobotics.com/downloads/tello/0222/Tello+Scratch+Readme.pdf.
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