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HosicHuTeILHAS 3aNKCKA

Iporpamma «OcHOBEI porpaMMHUpoBaHus Ha si3bike Python Ha mpumepe
IPOrPaMMUPOBaHNS OeCIIMIOTHOIO JIETATENLHOrO anmaparay 1 uae B mememo, 34
yaca B rof.
CocTtaBreHa Ha OCHOBaHHH:
- 3axona Poccuiickoit @enepanun «O6 obpa3oBanuu B Poccuiickoii Memeparinim»
oT 29.12.2012 roma Ne 273;
-Konneniun MIpeno/laBaHus peIMETHOR obnactu «Texuomorus»
B 00pa3oBaTelbHBIX oOpranusanusx Poccuiickoit ®Denepaiiu, peatn3yroOIInuX
OCHOBHBIE 00111e00pazoBaTeNbHbIe MPOTPAMMBD;
- Pacnopshxennss MunuctepctBa mnpocsemieans P® ot 01.03.2019 r Ne P-23
«MeTtoguueckue peKOMEeHIalliy 10 CO3aHMI0 MECT IS Peallu3allii OCHOBHBIX H
JOTIOJTHUTEbHBIX 0011eo0pazoBaTenbHbBIX porpamMm 1udposoro,
€CTECTBEHHOHAYYHOTO, TEXHHMYEeCKOr0 ¥ TyMaHWUTapHoro Imipoduieii B
00pa3oBaTeNbHBIX OpPraHU3aIUAX, PACIONOKEHHBIX B CEJIbCKOH MECTHOCTH W
MajblX Tropofax, ¥ IJUCTAHIIMOHHBIX IIPOrpaMM OOyHYeHHs Ompene’aEHHBIX
KaTeropuil 00yJaromuxcs, B TOM Yucie Ha 6a3e CeTeBOro B3auMOJICHCTBUY;
- Ilpukaza MOH u MII KK Ne36lot 05.02.2019r. «O BHeceHMM HW3MEHEHUH B
IIpYKa3 MHUHHCTEPCTBA 00pa30BaHUs, HAYKM U MOJOIEKHOM MONUTUKHA OT 28
okTs0pst 2018 1. Ne3840 «o0 yTBepkmeHmum Komiuiekca Mep, KoHrmemmww 1mo
peanm3anud MepompHusaThus (eneparbHoro mpoekta «CoBpeMeHHas IIKOJa» TI0
OOHOBIICHHIO MAaTEepHUAIIbHO TEXHWYECKOW 0as3el misa  (GOpMUpOBaHUS Y
00yHJarOITIXCSI COBPEMEHHBIX TEXHOJMOTUYECKUX ¥ TYMaHUTAPHBIX HABBIKOBY.

PabGouas mnporpamMmma Kypca pa3paboTaHa Ha OCHOBaHMU IIPOIpaMM
TexHomapka  «KBaHTOpuyM» U HampaBlieHa Ha TOJATOTOBKY TBOPUYECKOMH,
TEXHUYECKH TPaMOTHOW, TapMOHHYHO pa3BUTON IJIUYHOCTH, obOmanaroiieit
JOTUYECKUM MBIIIJICHHEM, CIIOCOOHOM aHalW3upoBaTh U peliaTh 3aJadd B
KoMaHae B obysacth HMHGOPMAIMOHHBIX W adpPOTEXHOJIOTHH, pellaTh

CUTYallTUOHHBIC KeHCOBBIE 3aJaHusl, OCHOBAHHBIC Ha I'PYIIIIOBBIX ITPOCKTAX.



3aHATHA IO JAHHOMY KypCy pacCUMTaHbl Ha OOIIEHAYYHYIO IIOATOTOBKY
o0y4aromuxcs,  pa3BUTHE WX  MBILUIGHAS, JIOTHKH,  MaTeMaTHIEeCKHX
CIOCOOHOCTEH, HCClIeq0BATEIbCKIX HABBIKOB.

YuebOnsIii kypc «OCHOBEI IPOrpaMMHUpPOBaHus Ha s3bike Python Ha mpumepe
POTPaMMHUPOBAaHUs OECIUIOTHOIO JIETATEIBHOTO ammaparay HalpaBieH Ha
U3y4YeHHe OCHOB IIPOrpaMMHUpPOBaHMsS Ha s3blke Python w mporpammupoBanue
ABTOHOMHBIX KBaJI[pOKOIITEPOB.

B pamkax xypca «OcHOBBI HporpaMMHpOBaHHS Ha s3blke Python Ha
IIpUMEpe  NPOrpaMMHUPOBaHHUS  OECIHUIOTHOTO  JIETaTeILHOTO  allaparay
oOydaroluecss CMOTYT IIO3HAKOMHTHCS C (GHU3WYECKUMH, TEXHHYECKHUMH U
MaTeMaTUYeCKUMH TOHATHAMHU. [IprnoOpeTéHHbIe 3HaHHWS OYIyT HPHUMEHHMBI B
TBOPUYECKHUX MPOEKTaX.

VYuebnbit kypc «OCHOBBI porpaMMUpoBaHus Ha si3bike Python Ha mpumepe
IpPOrpaMMHUPOBaHUsl OECITUIIOTHOTO JISTATEJBHOIO arnmaparay IpeacTaBisieT coooi
CaMOCTOSITeJIbHBI MOIYJb W CONEPXXHT HEOOXOAMMBlE TEeMBbl M3 Kypca
UHMOOPMATHKU U HU3UKH.

Ilesns nporpammel: ocBoenue Hard- u Soft-kommereniuii o6ydaromumucs B
00J1aCTH IIPOrpaMMHUPOBAHUS U a3POTEXHOJIOIMH Yepe3 UCII0Ib30BaHUE KeHC-
TEXHOJIOTHUH.

3agaum:

O6vyuarwuwue:

— U3y4YUTh 0a30BBIE TIOHATHS: aJNTOPUTM, OJIOK-cXeMa, MepeMEHHas, IUKI,
YCIIOBUS, BEIYUCTUMAs (yHKITUS;

— chopMHpOBaTh  HABBIKM  BBIMONHEHHS  TEXHOJOTMYECKOW  IETIOYKH
pa3paboTKK MPOrpaMM CpeCTBaMH si3bIKa mporpaMMuposanus Python;

— W3YYUTh OCHOBHBIE KOHCTPYKIIMH sI3bIKa IporpaMMmupoBanus Python,
II03BOJIAIONIHAE paboTaTh C MPOCTHIMM U COCTAaBHBIMU THIIAMM JaHHBIX

(cTpoKaMM, CIIMCKaMHM, KOPTEKaMH, CIIOBAPSIMU, MHOXKECTBAMH);



HayqUTH NPUMEHATH HABBIKK NIPOrPAMMUPOBAHKS Ha KOHKPETHOH yueGHOI
CUTyalluu (TPOrpaMMUPOBaHMe OGECIMIOTHBIX JIeTaTelbHBIX anmnaparoB Ha

y4eOHyI0 3a/1auy);

PasBUTEL HABBIK IIMIIOTMPOBAHUS OECTIUIOTHBIX JIETATENbHBIX AIIapaTOB
(BILUIA) Ha npakTuke;
— IIPUBUTH HaBLIKU IIPOEKTHOM EATEBHOCTH.

Pazsusarowue:

— CII0COOCTBOBATh PACIIMPEHHIO CJIOBAPHOIO 3aI1aca;

~ CIIOCOOCTBOBATh PAa3BHUTHIO IAMSATH, BHUMAHHS, TEXHHYECKOIO MBIIUIEHUS,
HU300peTaTeNIbHOCTH;

— CIOCOOCTBOBATh PA3BUTHUIO AJITOPUTMHUYECKOTO MbIILIEHHUS;

— CI0COOCTBOBAThH (hOPMUPOBAHHIO HHTEPECA K TEXHUUECKHM 3HAHUSM;

— CHOCOOCTBOBATH (HOPMHPOBAHMIO yMEHHS IPAKTHYECKOrO [IPUMEHEHUS
IIOJIy4Y€HHbBIX 3HAHUMH;

— chopmMupoBaTh yMeHHE (HOPMYIMPOBATS, apryMeHTUpPOBaTh M OTCTAUBATh
CBOE MHEHHE;

— chopMupOBaTP  yMEHHE  BBICTYNAaTh  MyGNMYHO  C TOKJIaJaMH,
IIPE3ECHTAIUSMH H T. II.

Bocnumamenvuuvie:

— BOCIHUTBIBATh aKKypaTHOCTh M AUCLHUTUIMHUPOBAHHOCTH IIPU BBITOJHEHHH
paboTHI;

~ CIOCOOCTBOBATH (POPMHUPOBAHMIO MOJNOXKUTENBHON MOTHBAIMU K TPYAOBOM
e TETbHOCTH;

— CI0COOCTBOBATH (POPMHUPOBAHHUIO OIBITA COBMECTHOTO M MHIMBHIYaIbHOTO
TBOPYECTBA IIPH BBIIIOJHEHUH KOMAHIHEIX 3a1aHUil;

— BOCHHUTHIBATH TPYAONIOOUE, YBOKEHHUE K TPYY;

— (OpMHPOBATH YyBCTBO KOJIEKTHBHA3MA M B3aHMOIIOMOIIIH;

— BOCIIMTBEIBATh YYBCTBO IIATPHOTU3MA, TIPAXIAHCTBEHHOCTH, T'OPIOCTU 3a

HOCTHIXKEHUS 0TE€YECTBECHHOU HAYKH H TCXHUKH.



IlporHosupyempie pe3yibTaThl H CHOCOOBI HX MPOBEPKH

JInyHOCTHDBIE PeE3yabTaThI:

KPUTHUUYECKOE OTHOIIIeHHe K HH(i)OpMaIIHH H IrI361pra1‘CJ1anCTb o
BOCIIpHMSITHS,

OCMBICJIICHHE MOTUBOB CBOMX JIEHCTBUH IIPH BBINTOJIHEHUM 3aJaHU;
pa3BuTHE H}0603HaTeJII>HOCTI/I, C006pa3HTeJIBHOCTI/I IIpHU  BBIIIOJIHECHUNU
pa3HOO6pa3HI>IX 3aJlaHuM Hp06HeMHOFO U 3BpUCTHYECKOI'0 XapaKTepa,
Pa3BUTHE BHUMATEIBbHOCTH, HaCTOﬁHHBOCTH, LIEJIEyCTPEMIIEHHOCTH, YMCHHA
IIpeoaojieBaTh TPYAHOCTH;

pa3BUTHE CaMOCTOSTECIIBHOCTH Cy)KHeHHﬁ, HE3aBHCUMOCTHU u
HECTAaHIAPTHOCTH MBIIIIIEHUS,

OCBOCHHEC COLHMAJIIBHBIX HOPM, IIPaBHJI IIOBEJICHHUI, poneﬁ u @OpM
COLIMAJIBHOM >KU3HH B rpyunmnax u COO6L[I€CTBaX;

(bOpMHpOBaHIrIe KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIlEHUH U

COTPYIHHUYECTBE C IPYTUMHU O0YUarOIMMHUCS.

MeTanpeaMeTm,le pe3yJibTaThl:

Pezcynamuenvie ynugepcanvrvie yuebnwvie oeticmeus:

YMEHHE TIPUHUMATE U COXPAHAThH YUeOHYIO 3a/1a4y;

yMEHHE TUIAHHPOBATh IIOCIEJOBATENBHOCTh INAroB ajiroOpuTMa  Jis
IOCTUKEHUS IIeIIH,

YMEHHE CTaBUTh MLelb (CO3/JaHHe TBOPUYECKOH paboThI), IJIAHUPOBATH
IOCTHIKEHUE 3TOH 11eNH;

YMEHHE OCYILECTBIATh UTOTOBBIM M ITOIIArOBIM KOHTPOJIB 110 PE3YIIbTATY;
CIIOCOOHOCTH  aleKBaTHO  BOCIPHUHHAMATH  OIEHKY  HACTaBHHUKA |
OPYTUX00YUatoIIuXCs;

YMEHHE Pa3IuydaTh Criocod U pe3yJibTaT AeHCTBHS;

YMEHHE BHOCHUTH KOPPEKTHUBBI B JEWCTBUS B Cly4ae pacXOKICHUS
pesynbpTaTa pelleHus 3ajJa4d Ha OCHOBE € OLEHKM M yduéTa xapakrepa
CIIeJIaHHBIX OIHOOK;

YMEHHUE B COTPYAHHUYCCTBE CTaBUTh HOBBIC y‘leﬁHHe 3aJavu,



CIIOCOOHOCTH  MPOSIBIATH  TO3HABATE/bHYI0 HHHUIMATHBY B y4eOHOM

COTPYIHUYECTBE;

T YMEHWE OCBAWRATEL CIIOCOOLI PRUISHHS MPOBIOM TBoprcororo xapunicpa o
YKU3HEHHBIX CUTYAIUsX;

~ YMCHHE OLICHUBATD NOJTYYarOIIUICA TBOPUSCKHIA IPOLYKT U COOTHOCHTD €TI0

C M3HAYAIbHBIM 3aMBICIIOM, BBINOJHATH 110 HEOOXOAUMOCTH KOPPEKIUH

1100 MPOAyKTa, TUOO0 3aMbICIa.

llo3nasamenvhole VHUBEPCAIbHbLIE V’le6HbZ€ oelicmeus:

T YMEHHE OCYIIECTBIATh MOWUCK MHGOPMAlMHd B  WHIWBHAYAIBHBIX
MHQOPMAIMOHHEIX apXuBaX obydaromerocs, HH(OPMAI[MOHHOMN cpene
00pa3oBaTeNLHOrO YUpEeXACHHUS, (benepabHbBIX XpaHWUIHIIaX
MH(POPMAIMOHHBIX 00pa30BaTebHBIX PECYPCOB;

~ YMEHHME HCIIOJIB30BaTh CPEACTBA MH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH U1 peIIeHUs KOMMYHHKATHBHEIX, ITO3HABATEIBHBIX W
TBOPYECKUX 3a71a4,

— YMEHHE OPHEHTHPOBAThCSA B PA3HOOOPA3UU CIIOCOOOB pEIeHus 3a/1a4;

— YMEHHE OCYIIECTBIIATh aHAJIM3 OOBEKTOB C BBINEIICHUEM CYIIECTBEHHBIX H
HECYILECTBEHHBIX TIPU3HAKOB;

— YMEHHE IPOBOAUTH CPABHEHME, KIACCH(DUKALIUIO [0 3aJaHHBIM KPUTEPUSIM;

— YMEHHE CTpPOWUTH JIOTHYECKME DACCYXAECHUS B (QOpPME CBS3HM IIPOCTHIX
CyXJIeHuil 06 o0beKTe;

— YMEHHE yCTaHaBJIUBATh aHAJIOTHU, IPUYUHHO-CJIEACTBEHHBIE CBSI3H,

— YMEHHE MOJEIHMPOBaTh, IPe0OPa3OBEIBATh OOBEKT U3 UyBCTBEHHON (DOPMEI
B MOJIeb, TIJi€ BBIAEIEHBl CYIIECTBEHHbIC XapaKTEPUCTHKH OOBEKTa
(IpoCTpaHCTBEHHO-TpadudecKas il 3HAKOBO-CUMBOIMYECKAs );

— YMEHHE CHHTE3MpOBaTh, COCTaBIAThH II€J0€ K3 dYacTed, B TOM YHCIIE
CaMOCTOSATEILHO  JOCTpaWBaTh C  BOCIOJHEHHEM  HEIOCTAIOIIUX
KOMITOHEHTOB.

Kommynuxkamuenwvie ynusepcanvrvie yuebrnoie 0elicmeus:




YMEHHUE apryMEHTHPOBATh CBOIO TOYKY 3pEHHsI Ha BBIOOP OCHOBaHHH H
KPUTCPHEB IIPU BBIJEICHUM IPU3HAKOB, CPaBHEHUU H KJIacCU(DHKAIUU
O00BEKTOB;

YMEHHE BBICIYIIUBATh COOECENHIUKA U BECTH JINAJIOT;

CIIOCOOHOCTh TPU3HABATh BO3MOKHOCTE CYIIECTBOBAHUS PA3IUYHBIX TOUYEK
SPCHHMS U IIpaBa KaXKI0ro UMETh CBOIO;

YMEHUE MJIaHUPOBATh y4E€OHOE COTPYIHUYECTBO ¢ HACTABHHUKOM K IPYTUMH
o0yJarommumucs: ONPENEIATh 11eNd, (YHKIMH YYacTHHKOB, CIIOCOGBI
B3aHMOEUCTBHS;

YMEHHE OCYILIECTBIATD IIOCTaHOBKY BOIIPOCOB: WHUIIUATUBHOE
COTPYAHUYECTBO B IIOMCKE U cOOpe HHDOpMaIHy;

YMEHHE pa3peliaTt KOHQIUKTH: BBIIBICHUE, UIEHTH(QUKAINS [TPOOIEME,
[IOMCK M OLICHKA albTePHATUBHEIX CIOCOOOB pa3pelleHus KOH(DITHUKTA,
IIPUHATUE PEIICHUS U €r0 Pealln3allus;

YMEHHUE C JOCTATOYHOM IOJHOTOU M TOYHOCTBHIO BBIpaXXaTh CBOU MEICIIM B
COOTBETCTBHHU C 33[1a9aMH U YCIOBUSIMA KOMMYHUKALIWK,

BIIaJICHUC MOHOJIOTMYECKOU U JIMATIOTMYecKo opMamu pedw.

IIpenmeTHbie pe3yabTaThI

B pesysbTaTe 0CBOCHHS MPOrpaMMBI 00YYaiOMHMeCcs TOJDKHEL

3HAmuy:

OCHOBHBIE JITOPUTMHYECKHE KOHCTPYKIUH;
IIPUHLIUIIBI IIOCTPOEHUS OJIOK-CXEM;
IIPHHIUIBI CTPYKTYPHOT'O IIPOrpaMMUPOBaHUS Ha s13bike Python;

410 Takoe BITJIA u ux npennazHauenmue.

MEMmb.

COCTaBJIATE aTOPUTMBI JIS PELICHNS IPUKIaIHbIX 3a1ad;
P€aIn30BbIBATE aITOPUTMBI Ha KOMIIBIOTEPE B BH/IE MPOrPaMM, HAITMCAHHBIX
Ha sg3bIke Python;

NpUMEHATh Oubnuoteky Tkinter;



~ OTIXHUBATH K TECTUPOBATH MPOTPAMMBI, HallUCaHHbIE Ha si3bIKe Python;
— Hacrtpauath BITJIA;
— TPEACTABIATH CROM MTPOEKT.
gnademn:
— OCHOBHOM  TEPMHHOJIOTHE B  00JacTH QITOPUTMHUBAIUN U
IIPOTrPaMMHUPOBaHHUS;
— OCHOBHBIMHU HaBBIKaMM IIPOrpPaMMHPOBaHUS Ha si3bike Python;

— 3HaHHAMHU I10 YCTpOﬁCTBy U IPUMEHEHHIO OECITHIIOTHUKOB.

®opMBbl NOABEIeHHUS HTOTOB PeaTH3aLHHU AONOJIHUTELHOH TPOrPaMMbl

IlofBeieHrEe UTOrOB peann3yeTcsl B paMKax ClIeLYIOMUX MEpOTIPHSTHIL:
TECTUPOBAHUE 110 IPOTPAMMHUPOBAHUIO Ha A3bIKe Python, 3amuTa pesynsraros
BBITIOJTHEHMS Keica Ne 4, rpynnoBbie COpeBHOBAHMS.

DopMbI IEMOHCTPALHH Pe3yJIbTATOB 00y4YeHH s

IIpencraBnenre pe3ynbTaToOB 0Opa30BATENbHON NEATENLHOCTH IPONAET B
dopMme my6nMUHOMN NIpe3eHTALMH PelleHnH KeHCOB KOMAHIaMK M IMOCIEAYIOLIHX
OTBETOB BBICTYIAIOMINX Ha BOIPOCHI HACTAaBHUKA U IPYTHUX KOMAaHJI.

®opMbI THATHOCTHKH Pe3y/abTATOB 00y4eHHs
becena, rectupoanue, omnpoc.

Coaep:xkanue nmporpamMmmbl

Keiic 1. «Yragai uncJio»

Ilpy pemeHun pmaHHOTO Keiica o0Oy4arolpMecs OCBaMBAIOT OCHOBBI
IporpaMMupoBanus Ha s3bike Python mocpenctBoM cosnmanust WIpel, B KOTOPOM
NI0JIh30BATENb yraJbIBAET YUCIIO, 3aJJAHHOE KOMITBIOTEPOM.

IIporpamma 3aTparBaeT MHOTO KJIFOYEBBIX MOMEHTOB MPOIPAMMHPOBAHHS:
KOHBEPTHUPOBaHHE THUIIOB [aHHBIX, 3allUChb W YTeHHE (aiiioB, HCIIONL30BAHUE
aIropuT™Ma JCJICHUS OTpe3Ka IomonaM, o0paboTka IONyYeHHBIX NAaHHBIX U
IIPE/ICTABIIEHNE UX B BUE TPadUKOB.

Keiic 4. IlporpaMMupoBaHHe aBTOHOMHBIX KBAPOKONTEPOB.



Poesoe B3amMmopelicTBuE POOOTOB SBISIETCS aKTyaJlbHOM 3ajadedl B

COBpeMeHHOﬁ pO6OTOTeXHHKe. KB&,Z[pOKOHTepBI MOXHO CUHTAThb JIeTaIOIHeI\/JI

POOOTOTEXHUKOH.

BbIITOJIHCHHC GOCBI)IMI’I

Illoy xBampokomTepos, saaHMsL
OeCHMJIOTHBIMHM JIETATENFHEIME  anaparaMd - Takde 3a[aud  pPEealoTcs C

NMOMOIIbIO IMIPUMCHEHHUSA aJITOPUTMOB POEBOTO B3aMMOJIECHCTBHS.

JlaHHBIN KeiiC TOCBSIIEH CO3MaHMIO IOy KONTEpOB M3 3X OECHUIOTHHUKOB
BBIMTOJTHSIOIIMX II0JET B aBTOHOMHOM pexume. OOydarommuecs MoiydaT IepBble
HAaBBIKM IIPOrpAaMMHpPOBaHMs TeXHMYECKOM cucteMbl Ha s3bike Python.
[To3HaKOMSATCS C AJIrOPUTMaMHU IO3WIIMOHUPOBAaHUS YCTPOICTB Ha ynuie U B
IIOMEIIEHHH, a TaK)Ke Y3HAIOT O MPUHITUIAaX pabOoThl ONTHYECKOI0 paclio3HaBaHUA

00BEKTOB.

Conepskanue yueOHO-TeMaTHYECKOI0 MJIaHa

Ne TeMbl 3aHATHH Conep:xkanue 3aHATHH

1. | BBogHoe 3aHsiTHE. Teopusi: BBefieHHEe B 00pa30BaTEIbHYIO
BBenenue B mpeamer, nporpammy. O3HaKOMJIEHHE 00y4aroIUXCs
TexHnka 6esonacuoctu (1 | ¢ mporpammoii, mpuéMamMu U GopMamMu

q) pabotel. BBoHBIH HHCTpYKTaX 10 Th.

2. | OcHoBbl si3bika Python. | Teopusi: ucropus si3bika Python, cdepa
IMpumepbl Ha  sA3bIKe | IPIMEHEHHS SA3bIKa, Pa3IMYKE B BEPCHIX,

Python ¢ pa3dopom
KOHCTPYKIHI: HHKJIbI,
ycJa0BHS, BeTBJICHHS,
MAaCCHBbI, THUIIbI JAHHBIX
(44)

ocobenHoctu cuntakcuca. OObsIBICHHUE U
UCIIOJIB30BaHKe MepeMeHHbIX B Python.
Hcnonp3oBanue CTPOK, MaCCUBOB,
KOpTeXeWn U ciaoBapent B Python.
Hcnonp30BaHue yCI0BUM, ITUKIIOB U
BeTBIeHuH B Python.

IIpakTHKa: 3a11yCK UHTEPIPETATOPA.
Pasnmuuus uHTEeprnpeTaTopa U KOMIIMIATOPA.
Hanucanue npocTermmx
J€eMOHCTPAIMOHHBIX IporpaMM. MuHu-
IIPOTpaMMBbI BHYTPH IIPOrPaMMEI.
BripakeHus B BpI30Bax (pyHKuMH. Mimena
IIepEMEHHBIX. Y IPAKHEHM 110 HAIIUCAHUIO
MIPOTPaMM C UCIIOJIb30BAHUEM IIEPEMEHHBIX,
YCIOBHH U IIUKJIOB. | 'eHepanys ciayYaiHbIX
yrcell. [ pylmupoBKa IIUKIOB B OJIOKH.
Ornepanuy cpaBHEHHs.

Keiic «Yragai 4HcJI0»




3.1

BBenenue B
HUCKYCCTBEHHBIM HHTEIIIEKT.
IIpumeps! Ha si3bike Python
C MCKYCCTBEHHLIM
HUHTEJUIEKTOM o
yTaJbIBaHUIO YHUCEN, METOJ
JUXOTOMHUU.  YIIpaBJIEHHE
VICKYCCTBEHHEIM
HHTEJUIEKTOM (6 1)

Teopus: aqropuT™bI IOMCKA YUCIIA B
MmaccuBe. Bapuantel coptupoBok. ITorck
nuxoromueil. Pabora ¢ mepeMeHHBIMH,
paboTa ¢ byuraMI.

IIpakTHKa: yIpaXHEHHS 10 IOUCKY YUce
B MaccuBe. YIPaXHEHUS Ha COPTHPOBKY
9gKcell. AJITOPUTMBI IOMCKA YHCIIA.
HccnenoBanue ckopocTu paboThI
aJITOPUTMOB.

3.2 | Iloaroroska k my6nuuaomy | Teopusi: cosnanue yIoOHOM U TOHATHOMN
BBICTYIIJIEHHIO JJIS 3aIIUTHI | PE3€HTAIHH.
pe3ybTaToB. IIpakTHKa: IOATOTOBKA NMPE3EHTAIUH IS
JeMoHcTpanus oTuéTa B 3anuThl. [logrotoBka peuwn miis 3amuThl.
TPYyIIIIE U 3alUTa
pe3yapTaToB paboTsl (2 u)

4 Keiic «IIporpaMmupoBaHHe AaBTOHOMHBIX KBaJPOKONITEPOB)

4.1 | Texauka Oe3onacHocTH | Teopus: 3HAKOMCTBO ¢ KeiicoM,
npu nonérax. IIpoBeneHue | npeacTaBIeHHE MOCTABIEHHON IPOOIEMEL,
IONIETOB B PYYHOM PEXHME | IpaBUIIa TEXHUKU Ge30omacHocTH. M3ydeHne
(2 9) KOHCTPYKIIMH KBaJPOKOIITEPOB.

IIpakTHKa: NONETH Ha KBaAPOKOITEPAX B
PYYHOM peXHUME.

4.2 | IlporpammupoBanue B3néra | Teopusi: OCHOBBI IPOrPaMMHPOBAHHS
M TOCaJKh OECIUIOTHOTO | KBaIPOKONTEPOB Ha s3biKe Python.
neratenbHOro ammnapara (4 | IIpakTuka: TecTUpOBaHME HAMCAHHOIO
q) KOZla B peXuMax B3JETa U ITOCAIKH.

4.3 | BeimomHeHue KOMaH/L Teopus: TeopeTnyeckrie OCHOBBI
«Ppa3BOPOT», KN3MEHEHHE BEIIIOJIHEHUS Pa3BOPOTa, H3MEHEHHS
BbICOTBD», «M3MEHEHHE BEICOTHI U ITO3ULIMU Ha KBaJAPOKOITEPAX.
no3urm» (6 9) IIpakTHKa: TECTUPOBaHKE POTPAMMHOIO

KOJla B peXUMax pa3BopoTa, N3MEHEHH
BBICOTHI U TTO3HITHH.

4.4 | Bemmonnenue rpynmnosoro | IlpakTuka: BHIONHEHHE IPYIIIIOBOTO
110JIéTa Bpy4uHyIo (2 1) I10JIETA HA KBaJIPOKOIITEPE B PYIHOM

peXHME.

4.5 | BeinmonHenue Teopusi: OCHOBBI TO3ULIMOHUPOBAHHS
[IO3UIIMOHUPOBAHUS 1o | indoor u outdoor KBaIpOKOIITEPOB.

MeTkaM (7 4)

IlpakTHKa: TECTHPOBAHHUE PEKUMA
nosunronuposanus o ArUco - Mapkepam.




YueOHO-TEeMATHYECKHUH MJIAH

Ne Ha3Banue pa3saena, Tembl KosanuecTBo yacoB dopmbl
n/ Beer | Teopus | ITpakTuk aTrecranuu/
n " ] KOHTPOJIA
1. |BBenenne B oOpasoBaTeibHyl| 1 1 - TecTupoBaHn
nporpamMmy, TeXHUKA e
Oe3zomacHOCTH
2. |OcHoBbl si3bika Python. Ilpumepsr | 4 2 2 TecTupoBanu
Ha si3bike Python ¢ paz6opom e
KOHCTPYKIHIi: IHUKJIbI, YCJIOBHS,
BeTBJICHUS, MACCHBbI, THIIbI
JaHHbIX
3. |Keiic 1. «Yragai ayncjio» 8 3 5 JdemMoHcTpan
Usl peleHui
Keiica
3. |BBenenue B MCKYCCTBEHHBIN 6 2 4
1 |uHTemneKkT. [Ipumepsl Ha s3bIKe
Python ¢ uckycctBeHHBIM
WHTEIJIEKTOM [0 yTaIbIBAaHUIO
YuCell, METOJ TUXOTOMUHU.
VYpaBiieHue UCKYCCTBEHHBIM
UHTEIJIEKTOM
3. |IloaroroBka Kk myOIudHOMY 2 1 |
2 |BBICTYILICHHIO JIJISl 3AIUTHI
pe3ynbpraroB. JleMoHcTpanus oTuéra
B I'PYIINE U 3allliTa PE3yJIbTAaTOB
paboThI
4 |Keiic 4. IlporpaMmMupoOBaHue 21 6 15 JemMoHcTpan
ABTOHOMHBIX KBaJPOKONTEPOB Usl pelieHHH
Keiica
4. |Texnuka 6e30MacHOCTH IpH 2 1 1
1 |monérax. IIpoBenenue moséToB B
PYYHOM pexume
4. |IIporpammupoBaHue B31ETa U 4 | 3
2 |mocanku 6eCUIOTHOTO
JeTaTeIbHOrO anmnapara
4. |BrpInosiHEHUE KOMaH] «Pa3BOPOT», 6 A 4
3 |«u3MeHeHHe BBICOTHD», KH3MEHEHUE

ITO3HUITU K
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4. |BeimonHeHue rpymmoBoro monéta 2 0 2
4 |BpyuHyIO
4. |Bemmosnnenue [TO3ULIMOHUPOBAHUA IO | 7 2 5
5 |MeTkam
Hroro:| 34 12 22
TemaTuyeckoe naanupoBanue.
Ne
Tema 3ansiTus
/ Koa-Bo
o Coaepxanue 3aHATHH
4acoB
1. BBenenue B 1 Teopusi: BBefienne B
o0Opa3oBaTe/ibHYI0 00pasoBaTeNbHyio
IIporpammy.
nporpamMmy, TEXHHKA A -

0e30MmacHOCTH

o0yJaronuxcs ¢
IIPOrpaMMOU, TpUEMaMH U
Gopmamu paboTeL.
BBonHbI nHCTpYKTaX 1O
Th.

OcnoBbI si3bika Python.
IIpumepsni Ha sizbike Python ¢
pa3bopoM KOHCTPYKIHUIA:
IUKJIbI, YCJIOBHS, BETBJICHH,
MAacCCHBbI, THNBI JAHHBIX

Ilpumeps! Ha s3bike Python ¢
pa3bopoM KOHCTPYKIMIA:
HHKJIbI, YCJI0BHS, BETBJICHHS,
MaCCHUBbI, TUNbI JAHHLIX

OcHoBblI s13b1ka Python.

OcnoBbl s13b1Kka Python.

Teopus: ucropus s361Ka
Python, cdepa npumenenus
SI3BIKA, pa3Indie B BEPCHIX,
0COOEHHOCTH CHHTAKCHCA.
OO0BsiBrIeHHE U
HCIIOIb30BaHHE
IIEpeMeHHBIX B Python.
Hcnone3oBanue CTpOK,
MaCCHUBOB, KOPTEXEH U
ciosapeii B Python.
Hcnonb3oBaHue yCioBUH,
LIUKJIOB U BETBIICHUU B
Python.

IIpakTHKa: 3amyck

11




UHTEpInperaTopa. Paznuuus
UHTEpIIpeTaTopa u
Komnuisaropa. Hanucanue
IIPOCTEUIIINX
JEMOHCTPAIMOHHBIX
nporpamMMm. Munm-
MIPOTPaMMBbl BHYTpH
nporpaMmsl. BeipaxxeHus B
BbI30Bax ¢yHKImi. Mena
NepeMEHHBIX. Y IPKHEHUS
10 HAIIMCAHUIO ITPOTPaMM C
WCITOJTb30BaHUEM
MepEeMEHHBIX, YCIIOBUU U
nuKioB. ['enepanus
CIIy4YalHbIX YUCEI.
['pynnupoBka LIUKIIOB B
6soxu. Oneparuu

CpaBHEHHUSI.

Keiic 1. «Yragai uunciio»

Keiic 1. «Yragai 4yucjio»

Keiic 1. «Yragai aucJjio»

Keiic 1. «Yraaai uucjiao»

10.

Keiic 1. «Yragai uncJio»

11.

Keiic 1. «Yragai aucao»

Teopusi: aJropuT™Mel
IIOKMCKa YHCIIa B MacCUBE.

BapuaHTbl COpTUPOBOK.
ITouck muxoTomuei.
Paborta ¢ mepeMeHHBIMH,
pabota ¢ PyHKIIUSIMHU.

IMpakTuka: ynpaxHeHusI
10 TIOUCKY YHCeN B
MaccuBe. YTIpaKHEHUs Ha
COPTUPOBKY YHUCEIL.
ANTOpPUTMBI ITOMCKA YHCIIA.
HccnenoBanre CKOPOCTH
pabOoThI AITOPUTMOB.
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12,

Keiic 1. «Yragai uncyio»

Teopusi: coznanue
yA00OHOH U ITOHATHOU

13.  |Keiic 1. «Yraaaii uncsio» IpE3CHTalNN.

IIpakTnka: moaroroska
IIPE3EHTAIlUH AJIs 3alUTEI.
ITonroroBka peun mist
3aIlIUTHI.

14.  [Keiic 4. Teopusi: 3HAKOMCTBO C
«IIporpammupoBanue KeWCOM, TIpeiCTaBICHHe
AR TOHOMHEBIX IIOCTaBICHHOU TIPOOIIEMEI,
KBHIPORGITCROR» IIpaBUJIa TEXHUKH

15, |Keiic 4. Oe3omnacHocTh. M3yuenne
«IIporpammupoBanne KOHCTPYKIHH
aBTOHOMHBIX KBaJPpOKOIITEPOB.
KBaJIpOKONTEPOB» 5

IIpakTHKa: ONETH Ha
KBaJIpPOKOITEPax B PyUHOM
pexume.

16. |Keiic 4. Teopusi: o0CHOBEI
«IIporpammupoBanue IIPOrpPaMMHUPOBaHHUS
ABTOHOMHBIX KBaJ[POKOIITEPOB Ha S3bIKE
KBa/JpPOKONTEPOB» Python.

7. |Keiic 4. TlpakTHKA: TECTHPOBAHKE
«IIporpammupoBanue HAITICAHHOTO KO B
AR peXXuMax B3JI€Ta U
KBa/JpPOKOINTEPOB»

MOCA/IKU.

18.  |Keiic 4.
«IIporpammupoBanue
ABTOHOMHBIX
KBa/IPOKOMNTEPOB)

19.  |Keiic 4.
«IIporpammupoBaHue
ABTOHOMHBIX
KBaJPOKOINTEPOB»

20. Keiic 4. Teopus: TeopeTuvdeckue
«IIporpammupoBanue OCHOBEI BBIITOJTHEHUS
ABTOHOMHBIX pa3BOpOTa, U3MEHEHUS
KBa/JPOKONTEPOB»
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21. Keiic 4. BEICOTHI U IIO3UITUM Ha
«IIporpammupoBanue KBaJPOKOIITEPax.
ABTOHOMHBIX
KBa/JIPOKONTEPOB» IMpakrTuka: TectupoBanue

29 |Keiic 4. MIPOrPaMMHOI0 KOZa B
«IIporpammupoBaHue pexuMax pasBopoTa,
ABTOHOMHbIX W3MEHEHUS BBICOTHI U
KBa/{POKONTEPOB» MTO3ULINH.

23.  |Keiic 4.

«IIporpammupoBanue
ABTOHOMHBIX
KBaJpPOKONTEPOB»

24. |Keiic 4.
«IIporpammupoBanue
ABTOHOMHbBIX
KBa/JPOKONTEPOB»

25. |Keiic 4.
«IIporpammupoBanue
ABTOHOMHBIX
KBa/IPOKONTEPOB»

26. |Keiic 4. ITpakTHKa: BEIIOJIHEHNE
«IIporpammupoBaHue IpyMIIOBOro MojiéTa Ha
AETOHOMEBIX KBaJJPOKOIITEPE B PyIHOM
KBaJPOKONTEPOB» pexuMe.

27 Keiic 4.

«IIporpammMmupoBanue
ABTOHOMHBIX
KBa/JIPOKONTEPOB»

28.. |Keiic 4. Teopusi: OCHOBEI
«IIporpaMmMHpoBaHHe TIO3UIIMOHMPOBaHUs indoor
ABTOHOMHBIX 1 outdoor KBaJIpOKOTIITEPOB.
KBa/JPOKONTEPOB»

IIpakTHKa: TECTUPOBAHHE

29. Keiic 4. pexuMa
«IIporpammupoBanue TMO3ULIMOHUPOBAHUS 110
ABTOHOMHDIX ArUco - mapkepam.
KBaJPOKONTEPOB»

30. |Keiic 4.

«IIporpammMupoBaHue
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ABTOHOMHBIX
KBaAPOKOMNTEPOB)

2

Keiic 4. 1
«IIporpammupoBanue
aBTOHOMHBIX
KBa/POKOINTEPOB»

2 b

Keiic 4. 1
«IIporpammupoBanue
aBTOHOMHBIX
KBa/JIpOKONTEPOB»

33.

Keiic 4. | IIpakTHka: TecTUpoOBaHME
«IIporpammupoBanue pexuMa

aBTOHOMHBbIX
KBa/IPOKOINTEPOB)»

IIO3ULIMOHUPOBAHUS 110
ArUco - mapkepam

34

Keiic 4. 1
«IIporpammupoBanue
aBTOHOMHBIX
KBa/POKONTEPOB»

HUroro 34

V. Marepua/jbHO-TeXHHYECKHE YCJIOBHS peaHu3aluu
NporpaMmebl

AnnapaTHoe H TeXHHYECKOe o0ecnedeHue:

— Pabouee MecTo oOyuaromerocs:
HOYTOYK: IPOM3BOAUTENBHOCTH mporieccopa (mo Tecty PassMark -
CPU BenchMarkhttp://www.cpubenchmark.net/): me wmenee 2000
€IVHHUI; 00BEM olepaTUBHON mamaTh: He MeHee 4 I[0; oObeM
Hakonutens SSD/eMMC: ue menee 128 I'6 (MM COOTBETCTBYIOIIMIA
110 XapakTEPUCTUKAaM II€PCOHANBHBIN KOMIIBIOTED C MOHHTOPOM,
KJIaBUATypOU U KOJIOHKAMH ).

. pa60qee MECTO IIperiogaBaTciisi:
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HOYTOYK: mpoueccop Intel Core i5-4590/AMD FX 8350 anaiornynas
1y bosiee HOBast MOJIENb, TpadHYeCKHi npoueccop NVIDIA GeForce
GTX 970, AMD Radeon RO 290 amanoruuuag mwin 66166 o
MOJieNb, 00bEM OMepaTUBHON MaMaTU: He menee 4 I 0, BUJIEOBBLIXO
HDMI 1.4, DisplayPort 1.2 umu 6Gomee HoBag MoIelD (mmm
COOTBETCTBYIOIIMH 110 XapaKTEPUCTHKAM IIEPCOHATBHBIN KOMIIBIOTED
C MOHHUTOPOM, KJIaBHaTypPOH U KOJIOHKAMH);

— KOMIIBIOTEPHI TOJDKHEI OBITh TOJKIIOYEHBl K enuHoM cetd Wi-Fi c
JOCTYIIOM B UHTEPHET;

~ IPE3CHTAlMOHHOe  00OpynoBaHHe (NIPOEKTOP C  3KpaHOM) ¢
BO3MOXHOCTBIO ITOJKIIFOYEHMS K KOMITBIOTEPY — | KOMILIEKT;,

— (aumuapr v KOMITJIEKTOM JMCTOB/MapKepHas TIOCKa,
COOTBETCTBYIOIUY HAOOP MMCEMEHHBIX [IPHHAIERKHOCTEH — 1 ImT.;

— kBazapokonrep DJIRyze tello —ue menee 3 mr.;

— II0JIE METOK;

—  Wi-Fi poyrep.

IIporpammuoe oGecneyenue:

— xomuuisTop Python 3.5;

— Be0-Opaysep;

— mnaket opucuoro I10;

— TEKCTOBBIM penakTop.
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