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IHosicHUTEABLHASA 3AIINCKA

[Iporpamma «ABuaMOJEeTUPOBAHHUE U MPOrPAMMHUPOBAHUE OECHUIOTHOTO

JeTaTeNIbHOro amnmnapaTta 1 yac B Hezelnto, 35 yaca B ro/l.

CocraBiieHa HA OCHOBaHUU:

- 3akoHa Poccuiickoit @enepanuu «O06 obpazoBanuu B Poccuiickoit deneparinm»
oT 29.12.2012 roga Ne 273;

- Pacnopsbxkennss MunucrepctBa npocsemerHuss PO or 01.03.2019 r Ne P-23
«MeTonnueckue peKOMEHIallMK 10 CO3JAHUI0 MECT JJIs PealM3alii OCHOBHBIX U
JOTIOJIHUTEIbHBIX o011e006pa3zoBaTeIbHBIX nporpamMm 1udpoBoro,
€CTECTBEHHOHAYyYHOT'0, TEXHHYECKOr0 M TyMaHuUTapHoro mnpodwieir B
00pa3oBaTeIbHBIX OPTraHU3alUsIX, PACIOJIOKEHHBIX B CEILCKOW MECTHOCTH H
MajlblX TOpPOJaX, W JHUCTAHIHMOHHBIX TIPOrpaMM OOYYEHHUsS ONpenenEéHHbIX
KaTeropuit 00y4aronuxcs, B TOM 4Kciie Ha 0a3e CeTeBOro B3auMOJICUCTBUS».

PaGouas mporpamma Kypca pa3paboTaHa Ha OCHOBAaHHHM MPOTPaMM
TexHonapka  «KBaHTOpuymM» U HampaBi€Ha Ha IOJATOTOBKY TBOPYECKOM,
TEXHUYCCKHM TPAaMOTHOM, TapMOHMYHO pAa3BUTOM JIMYHOCTH, 0OOJIamaromieit
JIOTUYECKUM MBIIIJIEHUEM, CIOCOOHOM aHalM3UpOBaTh W pellaTh 3aJadd B
KOMaHae B o0nacTd MH(DOPMAIMOHHBIX ¥  adpPOTEXHOJIOTHH, pemIarh
CUTYallMOHHBIE KEMCOBBIC 3a/IaHUsI, OCHOBAHHBIEC HA I'PYIIIOBBIX POECKTAX.

3aHATHS MO JAaHHOMY KYpCy pacCUMTaHbl Ha OOIIEHAYYHYIO MOITOTOBKY
oOydJarommxcs, pa3BUTHE WX  MBIIUICHUSA,  JIOTUKH,  MaTeMaTHYeCKHX
CIIOCOOHOCTEM, UCCIIEI0BATENIbCKUX HABBIKOB.

VY4ebnpiii kypc «OCHOBBI MpOrpaMMHUpPOBaHUA Ha si3bike Python Ha mpumepe
MpOrpaMMHUPOBAHUSL OECHUJIOTHOTO JIETATEJIbHOI'O alapara)» HampaBlIeH Ha
M3yYE€HHUE OCHOB NporpaMMupoBaHus Ha s3bike Python u mporpammupoBanue
ABTOHOMHBIX KBaJPOKOIITEPOB.

B pamkax kypca «OcHOBBI mnporpammupoBaHust Ha si3bike Python Ha

npuMepe  NporpaMMHUpPOBaHUs  OECHWIOTHOTO  JIETAaTEJILHOTO  alapara



oOydaromuecsi CMOTYT TO3HAKOMUTHCSA C (U3HUECKHUMH, TEXHUYECKUMU M
MaTeMaTH4ecKuMu MNOHATUSIMHU. [IproOpeTéHHble 3HaHUSA OyAyT NPUMEHHUMBI B
TBOPYECKHUX MPOEKTAX.

VY4eOubiii kypc «OCHOBBI MporpaMMHUpOBaHus Ha si3bike Python Ha mpumepe
MIPOrpaMMHUPOBAaHUS OECITUIIOTHOTO JETATENBHOIO anmnapaTa MpeAcTaBiIsIeT co00i
CaMOCTOSITEJIbHBI  MOJYJIb W COAEPKUT HEOOXOAMMBIE TEMBbl U3 Kypca
UH(POPMATUKHU U QUHKH.

Heab nporpammpl: ocBoeHne Hard- u Soft-kommnereHiuii 00ydaronuMucs B
00J1aCTH NPOrpaMMUPOBAHUS U a9POTEXHOJOTUIA Yepe3 UCII0JIb30BaHUE Kelic-
TE€XHOJIOTHM.

3agauu:

Oobvuarwue.

— U3y4YuTh 0a30BbIC TOHATUS: AITOPUTM, OJIOK-CXeMa, MepeMEeHHas, UK,
yCIIOBUS, BBIYMCIUMAs (QYHKITUS;

— copMUpOBaTh  HABBIKA  BBINIOJIHEHUS  TEXHOJIOTMYECKOW  LEMOYKHU
pa3paboTKH MporpaMM CPEACTBAMHU S3bIKa MporpammupoBanus Python;

— W3yYUTh OCHOBHBIE KOHCTPYKIIMH s3bIKa mporpammupoBaHusi Python,
MO3BOJISIONINE PaboTaTh C MPOCTHIMH M COCTaBHBIMH THUIAMU JIAHHBIX
(cTpokaMHu, CIIMCKaMH, KOPTEKaMH, CIIOBAPSIMU, MHOKECTBaAMU);

— HAy4YHUTh IPUMEHATh HABBIKM MPOTPAMMHUPOBAHUSA HAa KOHKPETHOU yuyeOHOMU
cuTyanuu (IporpaMMHUpOBaHNE OECTIIIOTHBIX JIETATEIbHBIX allapaToB Ha
yaeOHYIO 3a/1a4y);

— Ppa3BUTh HAaBBIK MUJIOTUPOBAHUS OCCTIMIIOTHBIX JIETATEIBHBIX AannapaToB
(BIIJTA) Ha mpakTHKe;

— TPUBUTH HABBIKU MPOEKTHOM JI€SITENHHOCTH.

Paszsusarowue:

— cnocoOCTBOBATh PACHIMPEHUIO CIIOBAPHOIO 3aIlaca;
— CcmocoOCTBOBATh PA3BUTHIO NMAaMATH, BHUMAHHS, TEXHUUYECKOTO MBIIIICHUS,
M300peTaTEILHOCTH;

— CIIOCOOCTBOBATH Pa3BUTHUIO AJITOPUTMHUYCCKOI'O MBIIIJICHUA,



Croco0CTBOBATh (POPMHUPOBAHUIO HHTEPECA K TEXHUUECKUM 3HAHUSIM;
CHOCOOCTBOBaTh (POPMUPOBAHUIO YMEHHUS MPAKTHUYECKOrO0 MNPUMEHEHHUS
[IOJIy4YECHHBIX 3HAHUN;

chopmupoBaTh yMeHHE (HOPMYIUPOBATH, APTYMEHTUPOBATh U OTCTAUBAThH
CBOE MHCHHUE;

chopMupoBaTh  YMEHHME  BBICTyNaThb  MOyOJWYHO C  JOKJIAJaMu,

MpE3CHTAIUAMUA U T. II.

Bocnumamenvuuie:.

BOCIIUTHIBATh aKKYPaTHOCTh W JUCHUIUIMHAPOBAHHOCTH TPU BBIOJHEHUN
paboThI;

croco0cTBOBaTh (POPMHUPOBAHUIO MOJOKHUTESILHON MOTHUBAIUU K TPYJIOBOU
TS TeIbHOCTH;

croco6cTBOBaTh (POPMUPOBAHUIO OMBITA COBMECTHOTO W WHIAMBHIYAIHHOTO
TBOPYECTBA MPH BBHITIOTHEHUN KOMAaHIHBIX 33 JaHHIA;

BOCITUTHIBAThH TPYAOIIOOUE, YBaXKEHUE K TPYY;

(GopMHpOBATH UYBCTBO KOJUIEKTHBHU3MA U B3aWMOIIOMOIIIH;

BOCITUTHIBATh YYBCTBO MATPUOTHU3MA, TPAXTAHCTBEHHOCTH, TOPAOCTH 3a

JOCTHXCHUA OTCUYECTBCHHOM HAaYKHN U TCXHUKHU.

IIporno3upyemblie pe3yJibTATHI U CIIOCOOBI HX MIPOBEPKH

JInuHOCTHBIE pe3yabTAaThI:

KPUTHYECKOE OTHOIIeHHWEe K uHpopmanuu u u30UpaTeabHOCTh €&
BOCIIPUSITHSA,

OCMBICJIEHHE MOTHUBOB CBOMX JCHUCTBHUH MPH BHINOJHEHUH 3aJJaHUN;
pasBuUTHE JIFOOO3HATEIBHOCTH, COOOPA3UTEIbHOCTH TIPH  BBITOJHECHHUH
Pa3HOOOPa3HBIX 3aJIaHAH MPOOJIEMHOTO U SBPUCTHYCCKOTO XapaKTepa;
pa3BUTHE BHUMATEIBbHOCTH, HACTOMYUBOCTH, IEICYyCTPEMIEHHOCTH, YMEHHS
MPEeoI0JIeBaTh TPYIHOCTH;

pa3BUTHE CaMOCTOSITEILHOCTH CYXICHUH, HE3aBHCHUMOCTHU u

HCCTAaHAAPTHOCTH MBIIIJICHUSA



— OCBOEHUE COLHMAJbHBIX HOpPM, MpaBUI TOBEIEHUSA, poieldl u ¢opMm
COLIMAJIBHOM >KM3HU B TPyNIax U cOOOIIECTBAX;
— (QopMupoBaHME KOMMYHHMKAaTUBHOM KOMIETEHTHOCTH B OOIIEHUU U
COTPYIHUYECTBE C JPYTUMH 00 y4arOIIMMHUCS.
MeTanpeaMeTHble pe3yJbTaThl:

Pecynsmuenvie yHusepcanvubvle Vl{e6Hbl€ oelicmeusi.

— yMEHHUE MPUHUMATh U COXPAHATH YUCOHYIO 33/1auy;

— yYMEHHE IUIAaHUPOBAaTh TIOCIEIOBATCIBHOCTh IIArOB  QJITrOPUTMA IS
JTOCTHIKCHUS LICTIN;

— YMEHHE CTaBUTh IIeJb (CO3IaHME TBOPYECKOW pPabOThI), IUIAHHUPOBATH
JIOCTHKEHUE ITOM 1IEJIH;

— yYMEHHE OCYIIECTBIISATh UTOTOBBIN M MOMIArOBBIH KOHTPOJIb IO PE3yJIbTaTy;

— CIOCOOHOCTh  aJICKBaTHO  BOCIPHUHHMMATh  OIICHKY  HACTaBHMKa |
TPYTUX00yUaroInuXCs;

— YMEHHE pa3auyaTh CIOCcO0 U pe3ysbTaT ICHUCTBUS;

— YMEHHE BHOCHUTh KOPPEKTHBBI B JICUCTBUS B ClIydyae pacXOKICHHS
pe3yibTaTta pelIeHHs 3aJa4l Ha OCHOBE €€ OICHKM M ydéTa Xapakrepa
ClIeIaHHBIX OIIHOOK;

— YMCHHE B COTPYJHHYECTBE CTABUTh HOBBIC yUEOHBIC 3a/1aUH;

— CHOCOOHOCTh TMPOSBIATH IO3HABATCIPHYI0 HWHUIHMATHBY B y4eOHOM
COTPYIHUYCCTBE;

— YMEHHE OCBaMBaTh CIIOCOOBI pEIIeHUs MPOOJIeM TBOPYECKOIO XapakTepa B
KU3HCHHBIX CUTYaIIHX;

— yYMCHHE OICHHBATH MOJYYAIOITUHCS TBOPUYCCKUHA MPOIYKT B COOTHOCHUTD €T0
C W3HAYAJIBHBIM 3aMBICIIOM, BBINOJHATH 1O HEOOXOIWMOCTH KOPPEKIUH
1160 mPOayKTa, TNOO0 3aMBICIA.

llo3nasamenbHhble YHUBEPCANbHBLE V‘le6Hbl€ oelicmeaust.

— YMCHHC OCYIICCTBJIATDH IIOUCK I/IH(l)OpMaI_[I/II/I B HNHAWBUYAJIbHBIX

MH(QOPMAIIMOHHBIX apXuBaxX oOydaromerocs, HHGOPMALMOHHON cpeje



00pa30BaTeIHLHOTO YUpEXKICHUS, dbenepanbHBIX XpaHUIHIIAX
MH(OPMAIMOHHBIX 00pa30BaTENIbHBIX PECYPCOB;

— yMEHHE HCIOJIb30BaTh CPEICTBA MHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX
TEXHOJIOTUWA I pEUmIeHUs] KOMMYHHKAaTUBHBIX, TII03HABAaTEIbHBIX U
TBOPYECKUX 3a]1aY;

— yYMEHHUE OPUEHTUPOBATHCA B pa3HOOOpa3Uu CIIOCOOOB PEIICHUS 3a/1ay;

— YMEHHE OCYIIECTBISITH aHAJIN3 OOBEKTOB C BBIJCIICHUEM CYIIECTBEHHBIX H
HECYIIECTBEHHBIX MTPU3HAKOB;

— yMEHHE MPOBOJUTH CPaBHEHUE, KIIACCU(UKAIINIO TTO 33TaHHBIM KPUTEPHSIM;

— YMEHHE CTPOUTH JIOTHYECKHE pacCyKIACHHs B (OpMe CBS3H TPOCTHIX
CyXKIeHu 00 00bEKTE;

— YMCHHE YCTaHaBIMBATh aHAJIOTHUU, IPUIHNHHO-CIICICTBEHHBIC CBSI3H,

— yMEHHE MOJCIMPOBATh, MPEOOPa30BEIBATH OOBEKT U3 YYBCTBEHHON ()OPMBI
B MOJENb, IJI€ BBIJIEICHBl CYIIECTBEHHbIE XapaKTEPUCTUKU OOBEKTa
(mpocTpaHCTBEHHO-TpapuUecKast UM 3HaKOBO-CUMBOJIMYECKAs);

— YMEHHME CHHTE3MpOBaTh, COCTaBJIATH IL€JI0€ U3 YacTeil, B TOM YHUCIE
CaMOCTOSITEJILHO ~ JIOCTpauBaTh  C  BOCIOJHEHHEM  HEJOCTAIOLIUX
KOMIIOHEHTOB.

KOMMVHMK&MM@HI)ZQ YHUBEPCAIbHbIE V‘l€6Hbl€ oelcmeust.

— YMEHHE apryMEHTHUPOBaTh CBOIO TOUYKY 3pEHHsS Ha BBIOOD OCHOBAaHHWI U
KPUTEPUEB TMPU BBIICIECHUU MPHU3HAKOB, CPaBHEHWH M KIACCHU(PUKAIUH
00BEKTOB;

— YMEHHE BBICIYIINBATh COOECETHUKA U BECTH JUAJIOT;

— CMOCOOHOCTH MPU3HABATH BOBMOXKHOCTH CYIIIECTBOBAHUS PA3IMYHBIX TOUYEK
3peHHMs U IIpaBa Ka)Ja0ro UMETh CBOIO;

— YMEHHE IUIAaHUPOBaTh YUEOHOE COTPYAHUYECTBO C HACTABHUKOM W JPYTUMHU
oOy4JarolmUMHCs: ONpeesTh Menu, (YHKIUU YYaCTHUKOB, CIIOCOOBI
B3aHMOJICHCTBUS;

— YMEHHE  OCYUIECTBIATh  IOCTAaHOBKY  BOMNPOCOB:  WHUIIMATUBHOE

COTPYJAHUYECTBO B MOUCKE U cOOpe UHPOpMaIuK;



— YMEHHE pa3peliaTb KOH(JIMKTHI: BBISIBICHUE, WACHTU(PUKALMS TPOOIEMBI,
MOMCK M OILIEHKA aJbTEPHATUBHBIX CIOCOOOB pa3pelleHus KOH(IIMKTA,
IIPUHATHE PELICHUS U €T0 PEANTN3allts;

— YMEHHE C JOCTATOYHOW NOJHOTOW M TOYHOCTBIO BBIpakKaTh CBOM MBICIIA B
COOTBETCTBHH C 33J]a4aMU U YCIOBUSAMU KOMMYHUKAIIUY;

— BJIaJICHUE MOHOJIOTMYECKOW U JUATOTHYEeCKON (popMaMu pedn.

IIpenmeTHbIE pe3yJibTaThl
B pesynbrare ocBoeHUS TpOrpaMMbl 00YUYarOIITUECS TOTKHBI
3HaAmMb.
— OCHOBHBIC AJITOPUTMUYECKHNE KOHCTPYKIIUU;
— TPUHIUIIBI TOCTPOCHUS OJIOK-CXEM;
— TPUHIUIIBI CTPYKTYPHOT'O TPpOrpaMMHUpOBaHUsl Ha si3bike Python;
— yto Takoe BIIJIA u ux npennazHadeHue.
Memb.
— COCTaBJISITh AJITOPUTMBI JIJIs1 PELLICHUS MPUKJIAIHBIX 33/1a4;
— peaar30BBIBATH AJTOPUTMBI HA KOMIIBIOTEPE B BUJI€ ITPOTPaMM, HaTMCAHHBIX
Ha si3bIKe Python;
— mpuMeHaTh oubmuoreky Tkinter;
— OTJaXHBaTh U TECTUPOBATH IMPOTPAMMbI, HAITMCAHHBIE Ha s13bIKe Python;
— mnactpauBath BIIJIA;
— MPEACTABIATH CBOM MPOECKT.
81a0ems.
— OCHOBHOH TEPMHUHOJIOTHEN B oOJlact AIITOPUTMU3ALIUA u
MIPOTPaMMHUPOBAHUS;
— OCHOBHBIMH HaBBIKAMH ITPOTPaMMHPOBAHUS Ha sA3bIKe Python;

— 3HAHUSIMU [0 YCTPOUCTBY U MPUMEHEHUIO OECITUIOTHUKOB.

(I)OpMLI MNOoABCACHUA UTOI0OB peain3alinu I[OIIOJIHHTC.]]])HOﬁ InporpamMmal



ITonBeneHne UTOrOB peAIN3yeTCs B paMKaX CIECAYIOIIUX MEPOIIPUATHI:
TECTUPOBAHME 110 TPOrPaMMHUPOBaHUIO Ha si3bike Python, 3amuTa pe3ynpraToB
BBINTOJIHEHUS Kerca Ne 4, rpynnoBeie COpPEBHOBAHUA.

DopMBbI AEMOHCTPALUM PE3yIbTATOB 00y4eHH S

[IpencraBnenne pe3yabTaTOB O0pa30BaTEILHOW JIESITEIBHOCTH MPOUIET B
dbopme myOIMYHON Mpe3eHTAIMU PEIICHUN KeMCOB KOMaHJaMHU U TOCJIEIYIOIIHNX
OTBETOB BBICTYIIAIOLIAX HA BOIIPOCHI HACTABHUKA U IPYTUX KOMaH/.

DopMBbI AMATHOCTHKHU Pe3yJIbTATOB 00y4YeHUs
becena, rectupoBanue, onpoc.

Coaep:xxanue nporpaMmmabl
Keiic 1. «Yragau uyucjiao»

I[Ipu pemennn [gaHHOTO Keiica oOydYaromuecss OCBaMBalOT OCHOBBI
IporpaMMHUpOBaHUs Ha s3bike Python mocpencTBom co3maHusi UTPhI, B KOTOPOW
II0JIb30BATENb YraJbIBAECT YUCIIO, 3aJaHHOE KOMIIBIOTEPOM.

[Iporpamma 3atparuBaeT MHOIO KJIFOYEBBIX MOMEHTOB IPOrPaMMHUPOBAHUS:
KOHBEPTUPOBAHME THUIIOB JAHHBIX, 3aMHCh M uTeHUE (HailjioB, HCIOJIH30BAHHE
aNropuT™Ma JeNIeHUs OTpe3Ka IMomojiaM, o0paboTka TOJYYeHHBIX IJaHHBIX H
Npe/ICTaBlIeHUE UX B BUIE rpaduKOB.

Keiic 4. [IporpaMmMupoBaHue aBTOHOMHBIX KBA/JIPOKONTEPOB.

PoeBoe B3ammomeiicTBe pPOOOTOB SBJISETCA AaKTyalbHOM 3amadedl B
COBpPEMEHHOM poOoToTexXHHKE. KBagpoKonTepbl MOXHO CUUTATh JIETAIOLIEH
pobotorexnukor. Illoy kBampokonTepoB, BBIMOJIHEHUE 3alaHUs OOEBBHIMU
OCCHIIOTHBIMH JICTATEIIbHBIMU ~ amlllapaTaMu - TaKWe 3aJladyd  PemIaloTcs C

IIOMOIIBIO IPUMCHCHMA aJITOPUTMOB POCBOTO B3aHMOI[eI>'ICTBH}I.

JIaHHBIM KeWC MOCBSAIIECH CO3JaHHUIO IOy KOMTEPOB M3 3X OCCIUIOTHUKOB
BBITTOJTHSIOIIMX TIOJIET B aBTOHOMHOM pekume. OOydyaromnuecss moaydaT HepBbie
HaBBIKM MPOTPAaMMHUPOBAHUS TEXHHUYECKOM CHCTEeMbl Ha s3bike  Python.

[To3HakOMATCS C AIrOPpUTMAMU TO3ULUMOHUPOBAHMS YCTPOWCTB Ha yJIULE U B



IMOMCHICHWH, a TAKXKC Y3HAIOT O IPUHIHUIIAX pa6OTBI OIITHUYCCKOI'0 paCIioO3HaBaHUsA

0OBEKTOB.
Conep:kanmne yueOHO-TEeMATHYECKOI0 IJIAHA
No Tembl 3ansaTHH Conep:kanue 3aHATHH
1. | BBogHoe 3ansiTue. Teopusi: BBe/ieHHE B 00pa30BaTEIbHYIO

BBenenue B npeamer,
TexHuKa O0e3onacuoctu (1

4)

nporpammy. O3HakoMIIEHHE 00Yy4arOIUXCS
C IporpaMMmou, npuémamu u GopMamu
pabotel. BBoaubil nHCcTpyKTax 1o Th.

2. | OcnoBbl si3pika Python. | Teopus: ucropus sizpika Python, chepa
Ilpumepsl Ha  sA3BIKE | IPUMEHEHHUS SI3bIKA, Pa3IMUKe B BEPCUSX,
Python ¢  pa3dopom | ocobeHHOCTH cuHTakcuca. OObABICHNUE U
KOHCTPYKIIUIi: IMKJIBI, | UCTIONBb30BaHueE NepeMeHHbIX B Python.
ycJI0BHS, BeTBJIeHU, | VICIIOIb30BaHUE CTPOK, MACCHUBOB,
MacCHBBI, THINIBI JAaHHBIX | KOpTEXel u cnoBapeil B Python.

(4 9) Hcnonp30BaHue yCIOBUM, IUKIIOB U
BeTBJICHUH B Python.
IIpakTHKa: 3a11ycK HUHTEPIPETATOPA.
Paznuuus uHTEpIpeTaTOpa U KOMIUIATOPA.
Hanucanue mpocrenmmx
JEMOHCTPALMOHHBIX porpamMM. MuHu-
IpOrpaMMbl BHYTPHU MTPOTPaAMMBL.
Bripaxxenust B Be13oBax GpyHKuui. Mimena
NEPEMEHHBIX. Y IPAXKHEHUS 110 HAITUCAHUIO
IPOrpaMM C MCHOJIb30BAaHUEM NEPEMEHHBIX,
YCJIOBUM U IIUKJIOB. [ 'eHepanus ciydanHbIX
yuceln. ['pynnupoBka IUKIOB B OJIOKH.
Onepanuy cpaBHEHMUSL.

3 Keiic «Yranai 4ucjio»

3.1 | Beenenue B | Teopusi: anropuT™Mbl IIOMCKA YUCIIA B
VCKYCCTBEHHBIN UHTEJUIEKT. | MaccuBe. BapuanTel coptupoBok. [lonck
[Tpumepst Ha si3p1ke Python | nuxotomueii. Pabora ¢ mepemeHHbIMH,

c UCKYCCTBEHHBIM | paboTa ¢ PyHKIUSIMHU.
UHTEJIEKTOM no | [IpakTuka: ynpaxHeHUs MO MOUCKY YUCET
yraJIbIBAHUIO0 YUCEJ, METOJ | B MacCUBE. YTIPaXKHEHUS HA COPTUPOBKY
JUXOTOMHUH.  YTpaBlI€HUE | YKCEN. AJITOPUTMBI MOKUCKA YHUCIA.
VUCKYCCTBEHHBIM HccnenoBanne CKOpOCTH padbOTHI
UHTEJUIEKTOM (6 1) aITOPUTMOB.

3.2 | IlogroroBka k myonmanomy | Teopusi: co3manne yaoOHOW U MOHATHOMN

BBICTYIIJICHHIO JIJIS 3aIIUTHI
pe3yJIbTaTOB.
JlemoHcTpanus oTyéTa B

MIpE3CHTAIINH.
IIpakTHKA: TOATOTOBKA MPE3CHTAIMH JIJIs
3amuThl. [logroToBka peuu 11s 3aIUTHI.




TPYIIIE U 3alIuTa
pe3yabTaToB paboThl (2 4)

Keiic «IIporpaMMupoBaHue aBTOHOMHBIX KBA/IPOKONITEPOB»

4.1

TexHuka 0e30macHOCTH
npu nonérax. [IposBenenue
IIOJIETOB B PYYHOM pPEXKUME
(2 4)

Teopusi: 3HAKOMCTBO C KEHCOM,
Ipe/ICTaBJIEHUE TOCTABICHHON MPOOJIEMBI,
IpaBWJIa TEXHUKU Oe30omacHocTH. M3yuenue
KOHCTPYKIIMH KBaJAPOKOIITEPOB.
IIpakTHka: NONETHI HA KBAIPOKOIITEPAX B
PYYHOM pEXKUME.

4.2

IIporpammupoBanue B3i1€Ta
U I10caJKku OECHMIOTHOTIO
nerarenbHOro ammnapara (4

4)

Teopusi: OCHOBBI TPOrpaMMHUPOBAHUS
KBaJIpOKONTEPOB Ha si3bike Python.
IIpakTHKa: TECTUPOBAHUE HAITUCAHHOIO
KOJIa B pEKMMAaX B3JETa U NOCAJKH.

4.3

BrimionHeHE KOMaH/
«pa3BOPOT», KM3MCHCHHUE
BBICOTBI», «M3MEHEHHUE
no3utuny (6 9)

Teopusi: TeOpeTHYECKUE OCHOBBI
BBITIOJTHEHUSI Pa3BOPOTA, U3MEHEHUS
BBICOTHI U MO3UIIUM HA KBAJIPOKONTEPAX.
IIpakTHkKa: TeCTUpOBAHKE MPOTPAMMHOTO
KOJIa B PeKUMaxX pa3BopoTa, U3MEHEHUS
BBICOTHI U MO3ULINH.

4.4

BrimonHeHne rpynmnoBoro
nmoJIéTa Bpy4uHyto (2 )

IIpakTHka: BBINOJHEHNE TPYIIOBOTO
noJiéTa Ha KBaJIPOKONTEPE B PyYHOM
peXKUME.

4.5

Brimonnenue
MO3UIIMOHUPOBAHUS
MeTkaMm (8 1)

I10

Teopwusi: OCHOBBI TO3UITIOHUPOBAHUS
indoor u outdoor KBaJJPOKONITEPOB.
IIpakTHKa: TECTHPOBAHKE PEKUMA
no3utmonupoBanus mo ArUco - Mapkepam.

Y4yeOHO-TEeMATHYCCKHUH TIVIAH

Ha3sanmue pa3jaesia, TeMbl

Koaun4yecTBO 4acos

Bcer
0

Teopus

IIpakTuk
a

DopMbI
arrectamuu/
KOHTPOJIA

BBenenne B
nporpamMmmy,
0€e30IaCHOCTH

o0pa3oBaTeJIbHYIO
TeXHUKA

1

TecTupoBanu
e

OcHosbl s3bika Python. IlpuMmepsl
Ha sa3bike Python ¢ pazoopom
KOHCTPYKUUI: HUKJIbI, yCJIOBHS,
BeTBJIEHUS, MACCUBbI, THUIIbI

TecTupoBanu
e




JTAHHBIX

3. |Keiic 1. «Yragait yucio» 8 3 5 JlemoHcTpAaN
Usl pelieHu
Keuca
3. |BBenenue B MCKYyCCTBEHHBIN 6 2 4
1 |wmaTennext. [Ipumepsl Ha sA3BIKE
Python ¢ uckyccTBEeHHBIM
UHTEIJICKTOM 10 YTa/IbIBAHHIO
YHCEJI, METO TUXOTOMUH.
YrpaBieHre HCKYCCTBEHHBIM
UHTEIIJICKTOM
3. |IloaroroBka K myOIMYHOMY 2 1 1
2 |BBICTYIUICHUIO IS 3aLTUTHI
pe3ynbTaTtoB. JleMOHCTpalus oT4éTa
B TPYIIIE U 3alUTa pe3yIbTaTOB
paboThI
4 | Keiic 4. [IporpamMupoBanme 21 6 15 JleMoHCTpan
ABTOHOMHBIX KBaJIPOKOINTEPOB usl pelieHni
Keiica
4. | Texnuka 0€30MacHOCTH IPH 2 1 1
1 |monérax. IlpoBeneHue nonEToB B
PYUYHOM pPEKUME
4. |IIporpaMMupoBaHHUE B3JIETA U 4 1 3
2 |mocaaku OECIMIIOTHOTO
JeTaTeNLHOTO anmnapara
4. |BpimosiHEHUE KOMaHI «Pa3BOPOTY, 6 2 4
3 |«U3MEHEHHE BBICOTBI», KU3MEHEHUE
1 (0K37001707 0
4. |BpinoiHeHUE TPYIIOBOro NOJETA 2 0 2
4 |BpyuYHYIO
4. |BpimonHEHUE MTO3UITMOHUPOBAHUSA 110 | 8 2 6
5 |meTkam
Hroro:| 35 12 23

TemaTnueckoe INIAHUPOBAHHUE.

No Tema 3anaTusa




n/n Koxa-Bo
Conep:kanue 3aHATHI
4acoB
BBenenue B 1 Teopusi: BBEicHUE B
06pPA30BATENBHYIO 00pa3oBaTeIbHYIO
IporpamMmy.
NporpamMmy, TeXHUKAa
porp Y, O3HakomieHue
0e3onmacHoOCTH oOyuaroumxcs ¢
IIPOrPamMMOU, pUEMaMu 1
dbopmamu paboTEHI.
BBOJHBIN HHCTPYKTaX 110
Th.
OcHoBsbI si3b1Ka Python. 1 Teopus: ucropus si3pika
IIpumepsl Ha a3bike Python ¢ Python’ C(l)epa IPUMEHCHUSI
Pa300poM KOHCTPYKIUMIA: A3BIKA, PA3JIMYUE B BEPCHSX,
HMKJIbI, YCJI0BUS, BETBJICHHS,
0COOEHHOCTU CHHTaKCHCA.
MAaCCHBBbI, THIIBI JAHHBIX
OObsiBICHHE U
le;Mepbl Ha sI3bIKe Pyuthon c 1 p—
a300pOM KOHCTPYKIMIA:
P P Py nepemMeHHbIX B Python.
HMKJIbI, YCJI0BUS, BETBJICHHS,
MAaCCHBBI, THIIBI JAHHBIX Vcrione3oBanue CTpOK,
MAaCCHUBOB, KOPTEXKEU U
OcHoBbl si3b1ka Python. 1 i P
cioBapeit B Python.
Hcnonp3oBanue yCcinoBHUid,
OcHoBbl a3bika Python. 1 [IUKJIOB ¥ BETBJICHUU B

Python.

IIpakrTuka: 3anyck
UHTepIpeTaTopa. Paznuuus
WHTEPIIpETATOPA U
komnuisitopa. Hanucanue
MPOCTEUIIINX
JIEMOHCTPAlMOHHBIX
nporpamm. MuHu-
MIPOTPAMMBI BHYTPH

porpamMmel. BeipakeHus B




BbI30Bax QpyHkuuid. IMena
IIEPEMEHHBIX. Y IPAKHEHUS
10 HAITMCAHMIO IPOTPaMM C
MCIIOJIb30BAHUEM
IIEPEMEHHBIX, YCIIOBUU U
HUKI0B. ['eHepanus
CIIy4alHbIX YHUCE.
['pynnupoBKa UKIIOB B
6s1i0ku. Oneparnuu

CpaBHEHHUSA.

6. Keiic 1. «Yragai yucsiao» Teopwusi: anrOpuTMBI
MOMCKA YKCJIa B MACCHUBE.

7. Keiic 1. «Yrapnaii yucJio» BapuaHTbl COPTHPOBOK.
ITouck muxoromMuen.

8. Keiic 1. «Yranai uncio» Pabora ¢ nepeMeHHLIMH,
paboTta ¢ QyHKIIUSIMHU.

9. Keiic 1. «Yranai uncio» IpakTuka: ynpaxHeHUs
10 TIOMCKY YHCEN B

10. Keiic 1. «Yranaii uuciio» MaccuBe. YTpaKHEHHs Ha
COPTUPOBKY UHCEIL.

11. Keiic 1. «Yragau uyuncsio» AJITOPHTMBI [IOKCKA THCTIA.
UccnenoBanne cKOpoCcTH
paboThI ANITOPUTMOB.

12. Keiic 1. «Yragau uucjao» Teopusi: coznanue
yA00HOM U TOHATHOM

13.  |Keiic 1. «¥Yrapaii ynciio» HIPC3CHTALNH.

IIpakTHKa: TOATOTOBKA
MPE3EHTALNH IS 3aIUTHI.
[ToaroroBka peuun iist
3aIIUTHI.




14.  |Keiic 4. Teopusi: 3HaKOMCTBO €
«IIporpammupoBanue KEMCOM, IIPEICTABICHUE
ABTOHOMHBIX IIOCTaBJIEHHOU IIPOOIIEMEI,
KBA/POKONTEPOB> IIpaBUJIa TEXHUKH

15, |Keiic 4. 6e3onacHoctu. M3yuenue
«IIporpammupoBanue KOHCTpYKIHH
ABTOHOMHBIX KBaZIpOKOITEPOB.
KBaJPOKOINTEPOB» )

IIpakTuka: non€Tel HA
KBaJPOKONTEPAX B PYUYHOM
peXKUME.

16. |Keiic 4. Teopusi: 0CHOBBI
«IIporpammupoBanue MIPOrpaMMHPOBAHUS
ABTOHOMHBIX KBAJIPOKOIITEPOB HA SI3BIKE
KBaJPOKONTEPOB» Python.

17. | Keiic 4. IIpakTuka: TecTupoBaHue
«IIporpammupoBanue HATIMCAHHOTO KO B
aBTOHOMHBIX .
KBAPOKOINTEPOBY pexuMax B3JIETA U

MOCAJKH.

18.  |Keiic 4.
«IIporpammupoBanue
aBTOHOMHBIX
KBaJPOKONTEPOB»

19.  |Keiic 4.
«IIporpammupoBanue
aBTOHOMHBIX
KBa/JPOKONTEPOB»

20.  |Keiic 4. Teopusi: TeopeTHUECKUE
«IIporpammupoBanue OCHOBBI BbIIIOJIHCHUS
ABTOHOMHBIX pa3BoOpOTa, K3MEHEHUS
KBAApOKONTEPOB» BBICOTHI Y MTO3ULINH HA

21. Keric 4. KBaJIPOKOITEPAX.
«IIporpammupoBanue
aBTOHOMHBIX IIpakTHKa: TeCTUpOBaHKE
KBa/IPOKONITEPOB>» OporpaMMHOIO KoJa B

22. Keiic 4. peXuMax pa3BopoTa,
«IIporpammupoBanue VW3MEHEHUS BBICOTHI U

ABTOHOMHBIX




KBa/IPOKOINITEPOB»

23.

Keiic 4.
«IIporpammupoBanue
aBTOHOMHBIX
KBaJpPOKONTEPOB)

24,

Keiic 4.
«IIporpammupoBanue
aBTOHOMHBIX
KBaJPOKONTEPOB)

25.

Keiic 4.
«IIporpammupoBanue
aBTOHOMHBIX
KBaJAPOKONTEPOB)

ITO3UITHH.

26.

Keiic 4.
«IIporpammupoBanue
aBTOHOMHBIX
KBa/JIPOKOITEPOB»

27

Keiic 4.
«IIporpammupoBanue
aBTOHOMHBIX
KBaJPOKONTEPOB»

IIpakTHKa: BBIIIOJIHEHUE
IrPYHIIOBOTO MOJIETA HA
KBaJPOKOIITEPE B PYYHOM
pexuMme.

28..

Keiic 4.
«IIporpammupoBanue
aBTOHOMHBIX
KBa/IPOKONTEPOB)

29.

Keiic 4.
«IIporpammupoBanue
aBTOHOMHBIX
KBa/IPOKONTEPOB)

30.

Keiic 4.
«IIporpammupoBanue
aBTOHOMHBIX
KBa/IPOKONTEPOB)

31.

Keiic 4.
«IIporpammupoBaHue
ABTOHOMHBIX

Teopusi: OCHOBBI
MO3UIIMOHUPOBaHus indoor
1 outdoor KBaJIpOKONTEPOB.

IIpakTukKa: TecTupoBaHUE
pexnma
MMO3ULMOHUPOBAHUS 110
ArUco - mapkepam.




KBa/IPOKOINITEPOB»

32.

Keiic 4. 1
«IIporpammupoBanue
aBTOHOMHBIX
KBaJpPOKONTEPOB)

33.

Keiic 4. 1 IIpakTuKa: TecTUpOBaHUE
«IIporpammupoBanue pexuMa

aBTOHOMHBIX
KBaJPOKONTEPOB)

MO3NIIUOHUPOBAHUA 110

34

ArUco - mapkepam
Keiic 4. 1
«IIporpammupoBanue
aBTOHOMHBIX
KBaJpPOKONTEPOB»

35

Keiic 4. 1
«IIporpammupoBanue
aBTOHOMHBIX
KBa/JIPOKOITEPOB»

HUroro 35

V. MarepuajibHO-TeXHUYECKUE YCJIOBHUS pPean3aluu
MPOrpamMMmabl

AnmapaTHoe H TeXHHYeCKoe ofecneyeHmne:

— Pabouee mecTo oOyJaromerocs:
HOYTOYK: TIPOM3BOJUTEIHHOCTH Tporieccopa (mo tecty PassMark -
CPU BenchMarkhttp://www.cpubenchmark.net/): we wmenee 2000
eIUHUIl, O0BEM oOIlepaTHBHOM mnamsaTh: He MeHee 4 10; oObeM
HakormTenst SSD/eMMC: ne menee 128 I'6 (M COOTBETCTBYIONINN
M0 XapaKTePUCTUKAM TEPCOHANBHBI KOMIBIOTEP C MOHHTOPOM,
KJIAaBUATYPOH U KOJIOHKAMH).

— pabouee MecTo MpenoaaBaTes:




HOyTOYK: mporeccop Intel Core i5-4590/AMD FX 8350 ananoruunas
uim 6oJee HoBast Mojielb, rpaduueckuit mporeccop NVIDIA GeForce
GTX 970, AMD Radeon R9 290 amamormunas wiau Oosiee HOBas
MOJIeNIb, 00BEM OIEepaTUBHOW MaMsaTH: He MeHee 4 ['0, BHICOBBIXO/T
HDMI 1.4, DisplayPort 1.2 wmu O6onee HoBas Moxeib (WU
COOTBETCTBYIOIINN MO XapaKTEPUCTHKAM TIEPCOHATBHBIA KOMIBIOTED
C MOHHMTOPOM, KJIABHATYPOU 1 KOJIOHKAMHU);

— KOMIBIOTEPHI JODKHBI OBITh MOAKIIOYCHBI K enuHoi cetn Wi-Fi ¢
JOCTYIIOM B MHTEPHET;

— TMpe3eHTAllMOHHOE O00opyJoBaHUE (MPOEKTOpP C DJKpPaHOM) C
BO3MOYXHOCTBIO TIOJIKJTFOYCHHSI K KOMITBIOTEPY — | KOMIUICKT;

— ¢uaumuapT C KOMITJICKTOM JUCTOB/MapKepHast JTOCKa,
COOTBETCTBYIOIINI HA0Op MUCbMEHHBIX MPHHAICKHOCTEH — 1 1T,

— kBaapokonrep DJIRyze tello —ne menee 3 mr.;

— TOJIE METOK;

—  Wi-Fi poyrep.

IIporpammHoe oGecnieyenue:

— kommuisitop Python 3.5;
— BeO-Opay3zep;
— maxket oducHoro I10;

— TEKCTOBBIA peAAKTOP.
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