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I. llogcHUTEJBbHAA 3aNINCKA

AKTYaJIbHOCTb: B HacTosiiee BpeMs npouecc MHGOPMATU3ALUH MPOSBIAETCA
BO BceX cdepax uUeloBEeUeCKOW nesTenbHOCTH. Mcmonb3oBaHHE COBPEMEHHBIX
MHPOPMAIMOHHBIX TEXHOJOTUW SBIAETCS HEOOXOAUMBIM YCIOBHUEM YCIEIIHOIO
pa3BUTHS KakK OTHEJIbHBIX OTpacied, Tak W rocynapctsa B uenom. Co3nanue,
BHEJpPEHHE, OKCIUTyaTalus, a TaKXKe COBEPIICHCTBOBaHME HHOOPMAIIMOHHBIX
TEXHOJIOTUHA HEMBICIUMO 0e€3 ydacTus KBaIU(DUIUPOBAHHBIX U YBICYEHHBIX
CIIEIIMAJIUCTOB, B CBSI3M C 3TUM BHEAPEHUE KPYXKKa JOMOITHUTEIHHOIO 00pa3oBaHUs
«KBagpokomnepsl» akTyanabHO.

[Iporpamma nononaHuTeabHOTO 06pa3oBanus «KBagpokomnepsl» HalpaBieHa Ha
IIOJATOTOBKY TBOPUYECKOW, TEXHUYECKU I'PAMOTHOM, TADMOHUYHO PAa3BUTOU JIMYHOCTH,
oOylagaronie JOrMYECKUM MBIIUJIEHHEM, CIIOCOOHOW aHaJW3UpOBaTh MW peELIaTh
3aJjayd B KOMaHie B 001acTu HWHPOPMALMOHHBIX M a’POTEXHOJOTUU, peuarb
CUTYyallMOHHBIE KEHCOBBIE 3a/laHNs, OCHOBAHHBIE HA TPYNIIOBBIX IPOEKTAX.

3aHATHS MO JaHHOM IporpaMMe pacCUMTaHbl Ha OOLIEHAYYHYIO HOATOTOBKY
o0yuarommxcs, pa3BUTUE UX MBIILICHUS, JOTUKU, MAaTEeMaTHYECKUX CIOCOOHOCTEM,
MCCIIEN0BATEIBLCKUX HABBIKOB.

[Iporpamma gomonmHuTENbHOTO 0OpazoBanusi «KBaapoKOmepb» MPENCTABIISIET
co00il CaMOCTOSTENbHBIA MOAYJIb M COJIEPKUT HEOOXOJMMbIE TEMbl U3 Kypca
nH(GOPMATUKU U (DU3UKH.

3aHATUS JONOJIHUTEIBHOTO 00pa3zoBaHus OyAyT npoBoaAuThCA Ha Oaze Llentpa
oOpazoBanus UUpoBOro u rymanutapHoro npoduiein «Touka pocTa», CO31aHHOTO
B LEIIX pa3BUTHUS U pealnd3aluuu OCHOBHBIX U JONOJHUTEIbHBIX
o01eoOpa3oBaTeNbHbIX  OpOrpaMM  IU(PPOBOro,  €CTECTBEHHOHAyYHOrO0 U
ryMa"HuTapHoro mpoduieit, ¢GopMHUPOBAHUS COIUAIBHOU KYJIbTYPhI, MNPOECKTHOM
JESITEJIbHOCTH, HAIlPaBJIECHHOW HE TOJBKO Ha paCUIMPEHUE I03HABATEIbHBIX
MHTEPECOB IMIKOJBHUKOB, HO W Ha CTUMYJHUPOBAHHUE AaKTUBHOCTH, WHUIUATUBBI U
UCCIIEA0BATENbCKON NeITeIbHOCTH 00yJarOIMINXCH.

Heas nporpammel: ocBoenne Hard- u Soft-kommnerenuuii o0y4yaronmMucss 00j1actu
MIPOTPAMMHUPOBAHUS U a3POTEXHOJIOTHI Y€PE3 UCTIOJIb30BAHNUE KEUC-TEXHOIOTUH.
3agaum:

OOyuaromue:

U3y4UTh 0a30BbI€ TMOHATHA: AJTOPUTM, OJOK-CXeMa ,lIepeMEHHas, LUKJI, YCJIOBHS,
BhIUMCINMas QYHKIHUS;

chopMupoBaTh HAaBBIKA BBIMOJHEHUS TEXHOJOTHYECKONW IIEMOYKU pa3paboTKu
porpaMM CpeJICTBaMH si3bIKa MporpaMmupoBanus Python;

U3YYUTh OCHOBHBIE KOHCTPYKIIUHU SI3bIKa MporpaMMupoBanus Python, mosBosstomue
paboTarh € TPOCTHIMH W COCTAaBHBIMHU THIIAMHU JaHHBIX (CTPOKAaMH, CIHUCKAMHU,
KOpPTEXaMH, CJIOBAPSIMH, MHOKECTBAMHU);

HAy4YUTh TPUMEHSATh HABBIKM MPOTPAMMHUPOBAHUSA HAa KOHKPETHOW y4YeOHOU
cuTyaluu (MporpaMMHUpOBaHUE OECIUIOTHBIX JE€TAaTEIbHBIX allapaToB Ha Y4eOHYIO

3a7auy);



pPa3BUTb HaBBbIK ITHMJIOTHUPOBAHUA 0eCIMMIOTHBIX

JIETaTEeJIbHBIX AalllapaToB (BILJIA) Ha MPAKTHUKE;
MPUBUTH HABBIKU MPOCKTHOMN JESITEIbHOCTH.
PaszBuBaromyue:
CIOCOOCTBOBAThH PACHIMPEHUIO CIIOBAPHOIO 3araca;
CIOoCcOOCTBOBATH Pa3BUTHUIO NaMSITH, BHHUMaHUSA, TEXHUYECKOTO

MBIILIEHUS, U300pEeTATENbHOCTH;

CIIOCOOCTBOBATH PA3BUTHIO AITOPUTMUUECKOTO MBIIIJICHHUS;
crioco0CcTBOBaTh (HOPMUPOBAHUIO HHTEPECA K TEXHUUECKUM 3HAHUSIM;
CIoco0CTBOBaTh POPMUPOBAHUIO YMEHUS MPAKTUYECKOTO MPUMEHEHHUS
MOJIyYCHHBIX 3HAHWU;
chopMupoBaTh yMeHHE POPMYIUPOBATh, apPryMEHTHUPOBATH U OTCTaUBaTh CBOE
MHEHHE;
chopMHUpPOBATh YMEHHE BBICTYNaTh MyOJHYHO C JOKJIAJaMH, MPE3EHTAUAMU U T.IL.
Bocnurarensheie:
- BOCIIUTHIBATH AKKYPATHOCTh M JUCIUINIMHUPOBAHHOCTH MPH BHITTOJTHEHUHU
paboThI;
CIOCOOCTBOBATh (POPMUPOBAHUIO MOJTOKUTEILHON MOTUBALIMU K TPYJOBOU
NeATENIbHOCTH;
CIoco0CTBOBATh (POPMHUPOBAHUIO OMBITA COBMECTHOT'O U MHAMBUAYAJIbHOTO
TBOpPUYECTBA MPH BHITTOJHEHUU KOMAHAHBIX 3aJaHUM;
BOCHIUTHIBATH TPYJ0JII00UE, YBAKEHUE K TPYAY;
dbopmMUpOBaTh YYBCTBO KOJUIEKTUBU3MA W B3aMMOTIOMOIIIH;
BOCIIUTHIBATH YyBCTBO  MAaTPUOTH3Ma,  TPaKJAaHCTBEHHOCTH, TOPJIOCTH 3a

TOCTHUKEHHUSI OTEYECTBEHHONW HAYKH U TEXHUKH.

Ilnanupyembie pe3yabTaThl U CIIOCOOBI MX MPOBEPKH

JIMYHOCTHBIE Pe3yJbTAThI:
KPUTUYECKOE OTHOIIEHHE K MHGOpMAIIUU U U30UPATEIbHOCTh €€ BOCTIPUSITHS;
OCMBICJIEHME MOTUBOB CBOUX JICCTBUM NPH BBHINIOJIHECHUHU 3aJaHNH;
pa3BuUTHE 110003HATENBLHOCTH, CO00Opa3UTEIbHOCTH  NPU

BBHITIOJITHCHUH pa3HOOOpa3HBIX 3aJaHUN TPOOJIEMHOIO H
ABPUCTUUYECKOr0 XapaKTepa;
pa3BUTHE BHUMATEIbHOCTH, HACTOMYMUBOCTH, LIEICYCTPEMIEHHOCTH, YMEHUS
MPEO0JI0JIEBaTh TPYIHOCTH;
pPa3BUTHUE CAMOCTOSITEILHOCTH CYXJAECHUN, HE3aBUCUMOCTH M HECTAHIaPTHOCTH
MBIIIJICHUS
OCBOEHHE COIMAJIbHBIX HOPM, IIPaBUJI TOBEJCHUS, posiel U (PopM COIMATBLHOM KU3HU
B rpynnax 1 cooOIecTBax;
dbopMupoBaHUE KOMMYHUKATUBHOHW KOMIETEHTHOCTH B OOIICHUH H
COTPYJIHUYECTBE CIPYTUMH 00Yy4aromUMUCS.



MeTtanpeaMeTHbie pe3yJbTaThl:
PerynstvuBHbIe yHUBEpCAIbHBIC YU€OHBIC IEHCTBHUS:

yMEHUE NPUHUMATh U COXPaHATh YUeOHYIO 3a/1a4y;

yMEHHE IIJIaHUPOBATh MOCIE10BATEIbHOCTD 1IAr0B aJrOpUTMa JJIsl JOCTUKEHUS

e,

yYMEHHE CTaBUTh Leb (CO3/1aHUE TBOPUECKOIN paboThl), IIIaHUPOBATh JOCTUXKEHHUE

ATOM LICIH;

YMEHHUE OCYUIECTBIISITh UTOTOBBIN M IMOIIATOBBIA KOHTPOJIb IO PE3YyJIbTATY;

CIIOCOOHOCTD aJIeKBaTHO BOCIIPUHUMATh OLIEHKY HAaCTaBHUKA U JPYTUX

00y4arunxcs;

yMEHHE pa3inyaTh Coco0 U pe3yJbTaT NeUCTBUS;

yMEHUE BHOCUTH KOPPEKTUBHI B IECTBUS B Cllydae pacXoXAE€HUs pe3yibTaTa

pelieHusl 3ajJadyu Ha OCHOBE €€ OLIEHKU M YuéTa XapakTepa ClleIaHHBIX OLINOOK;

YMEHHUE B COTPYJIHUYECTBE CTABUTH HOBbIE YUEOHbIE 3aa4H;

CIIOCOOHOCTDH NMPOSBIATH [MO3HABATENbHYIO HHULIUATUBY B Y4€OHOM

COTPYAHUYECTBE;

yMEHHUE OCBaMBaTh CIOCOOBI pElIEHUs MPOOJIEM TBOPUECKOTO XapaKkTepa B

KU3HEHHBIX CUTYalUsX;

YMEHHE OLIEHUBATH MOJYYarOUUUCs TBOPUECKUNH IPOAYKT U COOTHOCUTD €I0 C

W3HAa4YaJIbHBIM 3aMBbICJIOM, BBIIIOJIHATH IO HEOOXOAUMOCTH KOPPEKIUHU JTHOO

IpoJyKTa, TU00 3ambIcia.

[To3HaBarenbHbIE YHUBEPCATIbHBIE YUEOHbIE JEHCTBUSA:

YMEHHE OCYUIECTBIATh MOUCK MH(GOPMAIIMK B MHAUBUIYAJIbHBIX HHMOPMALIMOHHBIX

apxuBax oOyuyarouierocsi, MHQOpMaUOHHON cpejie 00pa30BaTEIBLHOTO YUPEKICHUS,

(denepanbHBIX XpaHWIMIIAX UHPOPMALIMOHHBIX 00pa30BaTEIbHbBIX PECYPCOB;

yYMEHHE UCIO0JIb30BaTh CPEACTBA HH(POPMALIMOHHBIX U KOMMYHHUKAIITMOHHBIX

TEXHOJIOTUH JJIsl pEUICHUsI KOMMYHUKATUBHBIX, TI03HABATEIbHBIX U TBOPUYECKHUX

3aj1ady;

YMEHHE OPUEHTUPOBATHCS B pa3HOOOpa3uu criocoOOB pelIeHUs 3a1a4;

YMEHHUE OCYUIECTBIISTh aHAIN3 OOBEKTOB C BBIJEICHUEM CYIIECTBEHHBIX H

HECYIIECTBEHHBIX PU3HAKOB;

yMEHHUE IPOBOJAUTh CPAaBHEHHUE, KIIACCU(PUKAIIUIO 110 3aJaHHBIM KPUTEPHUSIM;
YMEHHE CTPOUTH JIOTUYECKUE PACCYXKACHHUS B (POpME CBSI3U MPOCTHIX CYKACHUH 00

00BEKTE;

YMEHHUE yCTAHABJIMBATh aHAJOIMH, IPUUYUHHO-CIEICTBEHHBIE CBSI3H;

yMEHHE MOJIEIUPOBaTh, IPeOOPa30BbIBaTh OOBEKT U3 UYBCTBEHHON (OPMBI B

MOJI€JIb, TJI€ BbIJICJIEHbI CYIIECTBEHHbBIE XapaKTEPUCTUKU O00OBEKTA

(mpocTpaHCTBEHHO-TpaduuecKas Wil 3HaKOBO-CUMBOJIUYECKAs);

YMEHHE CUHTE3UPOBaTh, COCTABIATH LI€JIOE€ M3 YACTEH, B TOM 4YuCie

CaMOCTOSITEILHO TOCTPAUBATh C BOCIIOJITHEHUEM HEJIOCTAIOUIUX KOMIIOHEHTOB.

KommyHUKaTHBHBIE YHUBEpCAIbHbBIE YUEOHbIE IEHCTBUS:

YyMEHHUE apryMEHTHUPOBATH CBOIO TOUKY 3PEHHUS Ha BEIOOP OCHOBAHUN M KPUTEPHUEB

IpH BbIICJICHUU MPU3HAKOB, CPABHEHUU U KJacCU(PUKAIIMU O0BEKTOB;

yMEHHUE BBICIYIINBATh COOEeCeHNKA U BECTHU IHAJIOT;

CIIOCOOHOCTH MPU3HABATH BO3MOXXHOCTH CYIIECTBOBAHUS PA3IMUHBIX TOUEK 3PECHUS

U IIpaBa Ka)kJIoro UMEThb CBOIO;



- yMEHHE MJIaHUPOBATh Y4eOHOE COTPYIHHUYECTBO C HACTABHUKOM U APYTUMU
oOyJaromuMucs: onpeaensTh 1eau, yHKIUN Y4aCTHUKOB, CITIOCOOBI
B3aUMO/JICHCTBUS;

yMEHHE OCYUIECTBIATH MOCTAHOBKY BOIIPOCOB: HHUIMATUBHOE COTPYIHUYECTBO B
MOUCKe U cOope nHdopMaIuu;

yMEHHE pa3peniatb KOH(QIUKTHI: BRIABICHUE, HACHTUPUKALHS MPOOIEMBI, TOUCK H
OIIEHKa aJbTE€PHATUBHBIX CMOCOOOB pa3pelieHus] KOH(PIUKTA, TPUHITHUE PEUICHUS U
ero peanu3anus;

YyMEHHUE C JOCTATOYHON MOJTHOTOW U TOYHOCTHIO BBIPAXKaTh CBOU MBICIH B
COOTBETCTBUM C 3aJ]auaMU U YCIOBUSIMH KOMMYHUKAIINU;

BJIaJICHHE MOHOJIOTUYECKON U JUAIOTHYECKON (hOpMaMHU PEUH.

IIpeameTHbIe pe3yabTaThI
B pe3ynbpTaTe OCBOCHHSI MPOrpaMMbl 00y4YaIOUIHECs TOJKHBI 3HATh:
OCHOBHBIE AJITOPUTMHUYECKNE KOHCTPYKIIUY;
NPUHLUIBI TOCTPOEHUS OJIOK-CXEM;
OPUHIKIIBI CTPYKTYPHOT'O MPOrpaMMHUPOBaHUs Ha si3bike Python;
yTo Takoe BIIJIA u ux npennasznaueHue.
yMeTb:
COCTAaBJISITh AJITOPUTMBI JJIs1 pEIICHUS MPUKIAIHbIX 3a/1a4;
peaIn30BbIBaTh AJITOPUTMBI HA KOMIIBIOTEPE B BUJI€ IPOTPaMM, HANHWCAHHBIX Ha
s3pike Python;
npuMeHsATh Oubsmoreky TKinter;
OTJI&KMBATh U TECTUPOBATH MPOrPAaMMBbI, HATMCAHHbBIC HA si3bIKe Python;
HactpauBath BIIJIA;
IIPEACTABIATH CBOM MPOEKT.
BJIA/ICTh:
OCHOBHOHM TEPMHUHOJIOTUEN B 00JACTH aNTOPUTMHU3ALUHU TPOrPaMMHUPOBAHUS;
OCHOBHBIMHU HaBBIKAMU MPOTPaMMUPOBAHUs Ha s3bike Python;
3HAHUSIMU MO YCTPOUCTBY U MPUMEHEHUIO OECIUIOTHUKOB.

@opMbl TOABEICHUS UTOTOB PEAU3ALMU JOITOIHUATEIBLHOM ITPOrPAMMBI

[TonBeneHne UTOTOB peaM3yeTCsl B paMKax CIEAYIOIINUX MEPONPUSITHN: TECTUPOBAHUE
0 MPOTrpaMMHUPOBaHUIO Ha s3biKe Python, 3ammra pe3ynbTaToB BRIMOTHEHUS Ketica Ne 4,
TPYNIOBBIE COPEBHOBAHMUSI.

@®opMbl IEMOHCTPALUU Pe3yJbTATOB 00y4YeHUA
[IpencraBnenne pe3yabTaToB 00pa30BATENBHON JAESITEIHHOCTH TMpoiiner B (opme

HY6HHQHOﬁ IMPE3CHTAlINHU pCHIeHI/Iﬁ KEHCOB KOMaHIaMHU W IIOCJIICAYIOINUX OTBCTOB
BBICTYIIAIOINX Ha BOIIPOCHI HaCTaBHHKa n APYyTux KOMaH/.



®opMbl ITMATHOCTUKH Pe3yJbTATOB 00y4YeHUs
becena, rectupoBanue, onpoc.

. YueOHO-TeMaTHYECKHUH TLJIaH

Ne
/I

Ha3Banue pasjaena, TeMbl

KoanyecTBo yacos

DopMbl
aTrTecTalun/

Bcero

Teopus

IIpaxk
THKA

KOHTPOJISA

1 'Ol ObYUYEHUMA

1. Beeaenue B
00pa3oBaTeJbHYI0 POrpaMMmy,
TEeXHHKA 0€30IacHOCTH

1

TectupoBanue

2. OcHoBbl si3bika Python. ITpumeps Ha
SI3bike Python ¢ paz6opom
KOHCTPYKIHIi: IIHKJIbI, yCIOBHS,
BETBJICHHS, MACCHBbI, THIIBI JAHHBIX

TectupoBanue

3. Keiic 1. «Yragai uncJo»

JlemoHCcTpanus
pelieHuii Keiica

3.1 BBeneHnue B MCKYCCTBEHHBIN MHTEIIIEKT.
[Tpumepsr Ha s3b1ke Python c
MCKYCCTBEHHBIM WHTEJUIEKTOM T10
YTaJIbIBAHUIO YHCEII, METO/ TUXOTOMUHU.
VYipasineHue UCKYCCTBEHHBIM
HHTEJUIEKTOM

3.2 IToaroTOBKA K IMyOJIHMIHOMY BBICTYILICHHIO
ISl 3aIIUTHI pe3yIbTaTOB. JleMoHCTpanus
oT4€Ta B TPYIMIIE U 3aIIUTa Pe3yIbTaTOB
paboThI

4. Keiic 2. «Cniacu oCTpoB»

12

/lemoHncTpanus
pelieHni Keiica

4.1 Pa6Gota Ha si3pike Python co cioBapsimu u
CIMCKaMH, MHOKECTBEHHOE
NpUCBanBaHKe, 100aBICHNUE 3JIEMEHTOB B
CIMCOK U MX yIaJICHHE

4.2 ITnanupoBaHue Au3aliHa U MEXaHUKU
urpel. Co3laHne rJIaBHOTO MEHIO MBI,
[OCY€ETa OYKOB

4.3 Busyanm3anus nporpaMMbl B BUJIE OJIOK-
CXEMBI

4.4 TecTupoBaHH€e HAITUCAHHON IPOTPaAMMBbI U
nopabotka. [TonrotoBka k myoIn4HOMYy
BBICTYIUICHHUIO [l 3aIIUThI PE3YJIbTAaTOB.
JleMoHCTpanus pe3ysibTaToB PabOThI

210 OBYYEHUA

5. Keiic 3.«KaabkyasaTop»

9

JlemoHcTpauus
pelieHui Keiica




5.1 Texuuka 6e3omacHocTu. [TocTaHoBKa 2 1 1
poOIIeMBbl, TCHEPALUS ITyTeH PEIICHUs.

5.2 Co3ganue mpoCTEHIIero KaabKysiTopa ¢ 3 - 3
nomonipto oubmmorexu TKinter

5.3 TectupoBaHue HAMCAHHOM MPOrpamMMbl U 2 - 2
nopaboTka

5.4 TloaroTtoBka K MyOJIMYHOMY BBICTYILIEHUIO 2 1 1
JUIS 3aIUTHI Pe3yJIbTaToB. JleMoHCTpanus
pe3yIBTaTOB PabOTHI

6. Keiic 4.IlporpamMupoBaHue 33 11 22 JlemoHcTpauus
ABTOHOMHBIX KBA/IPOKONITEPOB pelIeHui Keiica

6.1 TexHuka 6€30MaCHOCTH MIPH MOJIETAX. 2 1 1
[IpoBeneHue MONETOB B PyIHOM PEIKHME

6.2 [IporpamMupoBaHue B3IETA M MOCATKH 4 1 3
OECIUIOTHOTO JIETaTEJILHOTO anmnapara

6.3 BeImosHeHne KOMaH T «pa3BoOPOTY, 6 2 4
«U3MEHEHHE BBICOTBI», KM3MEHEHHE
TIO3UIIHN»

6.4 BelnosiHEHUE TPYNIIOBOrO MONETA 2 0 2
BPYUHYIO

6.5 BeInosHeHrue MO3UIIMOHUPOBAHUS 110 6 2 4
METKaM

6.6 TIporpaMmMupoBaHKe TPYIIIIOBOTO MOJIETA 7 3 4

6.7 TIporpaMMUpOBaHKE POEBOTO 6 1
B3aUMOJICHCTBUSA

Hroro: | 68 22 46




I. Conep:xaHue y4eOHO-TEeMATHYECKOI0 MJIAHA

TeMbl 3aHATHI

Coaep:xxaHue 3aHATHI

BBoxnoe 3anstue. BBenenue B npeamer,
TexHuka 0e3omnacHocTH (14)

Teopus: BBeeHNE B 00pa30BaTEIbHYIO IPOTPaMMY.
O3HakomileHHE 00yYarOIKUXCs ¢ IPOrpaMMON,
npuémamu u popmMaMu paboThl. BBOAHBIN HHCTPYKTaXK
no Thb.

OcHoBbl s3bika Python. ITpumepsl Ha
si3pike Python cpa3oopom
KOHCTPYKIHIi: HKJIbI, YCJOBHS,
BeTBJIEHHS, MACCHBBI, THIbI TaHHBIX
(49)

Teopusi: ucropus sizpika Python, cdepa npumenenus
S3bIKA, PA3JIMYHNE B BEPCHUSIX, OCOOCHHOCTH CUHTAKCHCA.
OObsIBIICHNE U UCTIONB30BaHUE TepeMeHHbIX B Python.
Hcnonp30Banne CTPOK, MAaCCUBOB, KOPTEKEN U
cioBapeit B Python. Micrionp30Banue ycioBuid, IIUKIOB
u BeTBiIcHUH B Python.

IpakTHka: 3amyck uHTEpIpeTaTopa. Pazmuuns
HHTEpHpeTaTopa U Komnuisaropa. Hanucanue
MPOCTEUIINX JEMOHCTPALMOHHBIX IIPOIPAMM.
MuHu-TIporpaMMbl BHYTpHY ITpOrpaMMebl. BeipakeHuns B
BbI30BaxX (pyHKIMIA. FiIMeHa iepeMeHHbIX. YIpaKHEHHUS IO
HaIHCAHUIO

IPOrPaMM C UCTIOJIb30BAHUEM NIEPEMEHHBIX, YCIOBUHU U
UMKJIOB. ['eHepanus ciydailHbIX yncen. ['pynnupoBka
IUKIIOB B O710kH. Omnepanuu cpaBHEHUS.

Keiic

«Yragam 4ucjao»

BBenieHue B MCKYCCTBEHHBIM MHTEJJIEKT.
[Tpumeps! Ha s3bike Python ¢
HUCKYCCTBEHHBIM MHTEJUIEKTOM I10
yraJbIBAaHUIO YHCEN, METOJl TUXOTOMUH.
YnpaBieHue HCKyCCTBEHHBIM
HHTEJUIEKTOM (64)

Teopusi: aropuT™MBI NOMCKA YKCIIA B MaccuBe. BapraHThl
coptupoBok. [louck quxotomueit. Paborta ¢
nepeMeHHbIMH, padota ¢ pyakmusvu. [IpakTuka:
YIPa)KHEHHUS 110 IOMCKY YUCEII B MACCUBE. Y IPAKHEHHUS
Ha COPTUPOBKY YMCEIN. AJTOPUTMBI IIOUCKA YHCIIA.
HccnenoBanue CKOpOCTH pabOThl aIrOPUTMOB.

[ToaroroBka K nyOIUYHOMY
BBICTYIUJICHUIO JIJISl 31U THI PE3YyJIbTaTOB.
JlemoHCcTpanus oT4éTa B rpynme u
3alIUTa Pe3ylbTaTOB PaboTH (24)

Teopusi: co3nanue yaqoOHOH U TOHITHOM MPE3eHTAIHH.
IIpakTHKa: MOArOTOBKA MPE3EHTAIIUH JJIs 3aIUTHI.
[ToaroToBka peun NSl 3aIIUTHI.

Keiic

«Cnacu ocTpoB»

Pabora Ha s3e1ke Python co cioBapsmu u
CHUCKaMH, MHOXKECTBEHHOE
npUCBaWBaHMe, 100aBICHNE 3JIEMEHTOB B
CIIMCOK U UX yJnaneHue (4u)

Teopusi: 3HaKOMCTBO € KEHCOM, MPECTABIECHUE
IIOCTaBJIEHHOW MTPOOIIEMBI.

Hoctyn k anemenTam 1o unaekcam. [lonydenue ciosa u3
cioBapsi. OToOpaskeHre UTPOBOTO MOJIS UTPOKA.
[lony4yenue npennoaoXeHnid Urpoka.

[IpoBepka JOMYCTUMOCTH MPEATIONOKEHUN UTPOKA.
IIpakTHka: MO3roBO MITYpM. AHAJIN3 IPOOIEMBI,
reHepanus ¥ 00CyK/IeHHE METOJIOB €€ pelIeHuS.

Co3nanue nporotumna nporpammsl. OTpaboTKa METOAMK.




[InanupoBaHue nu3aliHa U MEXaHUKU
urpsl. Co3aHue IrI1aBHOTO MEHIO UIPHI,
nojcuyéra oukoB (24)

Teopus: NoHATHE «MEXaHUKA UTPBI», OTPAHHUYCHHS,
npaBuia.

IIpakTuka: ynpaxsaenus. [IpoBepka Hanuuus OyKBbI B
cekpeTHoM ciioBe. [IpoBepka — He moOeans JIM UTPOK.
Oo6paboTka ommO0YHBIX TpeAnonoxenuil. [lposepka —
HE MPOUTpaJl JIM UTPOK. 3aBepIlIeHHE WK Tiepe3arpyska
UTPBIL.

Co3naHue ri1aBHOTO MEHIO UTPBl, peain3aliys moac4yéra
OYKOB.

Buzyanuzauus nporpamMMsl B Buje 0J0K-
cxeMsl (249)

Teopusi: NpoeKkTUPOBaHNE MTPOEKTA C TOMOIIBIO OJIOK-
CXEM.

IIpakTuka: co3nanue 6;10k-cxeM. BeTBiienue B 010k-
cXeMax. 3aKaHYMBaeM WM HaYMHAEM HUIpy C Ha4aja.
Crnenyromias nonbiTka. OOpaTHas CBSI3b C UTPOKOM.

TecTupoBaHMEe HATMCAHHOW MPOTPAMMBI
u 1opaboTKa

(1)

IIpakTHKa: TECTUPOBAHUE CO3AAHHON UTPHI- TPOTPAMMBI,
JI0paboOTKa U PaCIIMPEHNE BO3MOKHOCTEM.

[TogroroBka K my0Iu4yHOMY
BBICTYIUJICHHIO JIJISl 3aIIUTHI PE3yJIbTaTOB.
JlemoHcTpalus pe3ynbratoB padotsl (1)

IIpakTHKa: MOArOTOBKA NPE3CHTALUU U PEUH IS
3amuThl. [IpeseHTanus co3qaHHON MPOrpaMMBl.

Keiic«KaabRyJasaTop»

Odopmnenne mpoeKTHON HUEH.
dopmupoBanue nmporpammel padot (1u)

Teopusi: 3HAKOMCTBO C KEHCOM, MIPECTABICHUE
MOCTaBJICHHOUN MPOOJIEMBI.

IIpakTHKa: MO3roBO MITYpM. AHAJIN3 IPOOIEMBI,
re’epanus u o6CyXJeHHe METOA0B €€ pelIeHHUs.

IIporpamma miist paGoTsl

IIpakTHKa: HanucaHWe IPOrpaMMbl Ui OyAyIIEero

KaJbKynsiTopa(24) KaJbKyJIATOpA.
Co3naHue BHEIIHETO BHJA IIpakTHKa: cO3MaHNE BHEUTHETO BUA KAIBKYISATOPA.
KanbKynsitopa(24)

TecTtupoBanue HamMCaHHON MPOTrPaMMBbI
u 1opaboTka
(249)

IIpakTHKa: TECTUPOBAHUE CO3JaHHOMN MPOrPAMMBI,
J0paboOTKa U paclIMpEeHrEe BO3MOKHOCTEH.

[ToaroroBka K my0IuYHOMY
BBICTYTIJICHHIO JUIS 3aIIUTHl PE3yJIbTATOB
(24)

IIpakTHKa: NOArOTOBKA MPE3CHTAMU U PEYM JJISI
3aIUTHI.

JlemMoHcTpalus pe3ynbTaToB paboTsl (14)

IIpakTHKa: npe3eHTanus CO34aHHON NPOrPaMMBI.

Keiic «IIporpammuposa

HHEC AaBTOHOMHBIX KBAAPOKOINTECPOB»

Texnrka 6€30MaCHOCTH MPH MOJIETAX.
[IpoBeneHue MNONETOB B pyYHOM PEXKHUME

(29)

Teopus: 3HAKOMCTBO C KEHCOM, MPEICTABICHUE
MOCTaBIIEHHOU MPOOIEMBI, MPaBUJIA TEXHUKU
Oe3omacHOCTH. M3ydueHne KOHCTPYKIIMH KBAIPOKONTEPOB.
IIpakTHKa: NOJXETHI HA KBAAPOKONTEPAX B PYYHOM
peKHUME.

[IporpamMmupoBaHue B3IETA W ITOCATKU
OEeCIUIOTHOTO
JieTaTeILHOTO anmnapata (44)

Teopusi: OCHOBBI IPOrPaMMHUPOBAHUS KBaIPOKOIITEPOB
Ha s3b1ke Python.

IIpakTHKa: TeCTUPOBAaHUE HAITMCAHHOTO KOJa B PEKUMaX
B3JIETA M ITOCAIKH.

BrinonHeHnEe KOMaH
«pa3BOPOTY», KA3MEHEHUE BBHICOTBD»,
«M3MEHEHHE MO3HIIIY (6 1)

Teopus: TeopeTnyeckre OCHOBBI BHIIOIHEHUS
pa3BoOpoOTa, U3MEHEHUSI BHICOTHI M ITO3ULIMN Ha
KBaJ[POKOINTEPAX.

IIpakTHKa: TeCTUPOBaHKE IPOrPAMMHOIO KOJa B
peKUMax pa3BoOpOTa, M3MEHEHHs BBICOTHI M O3ULIUU.




BrinosiHeHMe rpynmnoBoro moJyéra IIpakTHKa: BBIIOJIHEHUE TPYNIIOBOIO MOJIETA HA

BpY4HYIO (24) KBaJIPOKOITEPE B PYUHOM PEXKHME.

Brimonnenue Teopusi: ocHOBHI TO3uIIMOHUPOBaHM indoor u outdoor
MO3UIIMOHUPOBAHUS 110 METKaM KBaJIpOKOITEPOB.

(8 u) IIpakTHKa: TecTUpOBaHUE peXKUMaA MOZULIMOHUPOBAHUS

o ArUco - mapkepam.

[IporpamMupoBanue rpynmnoBoro noyéra | Teopusi: OCHOBHI TPYIIIOBOTO MOJETa KBAAPOKOITEPOB.
(79) N3yuenne TUTIOB TPyITIOBOTO TTOBEJAEHUS POOOTOB.
IIpakTHKa: MporpaMMHPOBAHKE POSI KBAJIPOKOIITEPOB
JUTS TPYIIIIOBOTO MOJIETA.

[IporpamMupoBaHHE POEBOTO Teopusi: 0CHOBBI IPOrPAMMUPOBAHUS POSI
B3auMojieiicTBUs (64) KBaJPOKOIITEPOB.

IIpakTHka: BeinonHeHue rpynmnoBoro nojera B
ABTOMATUYECKOM PEXKHME.

Il. Coaep:xaHue TeM NPOrPaMMBbI

Keiic 1. «Yragait yucio»

[Ipu permennu 1aHHOTO Keica 00y4yaronuuecss OCBauBalOT OCHOBBI
nporpaMMupoBaHus Ha si3bike Python mocpencTBom co3manust Urpsl, B KOTOpOH
IIOJIb30BATEIb YraJIbIBAET YUCIIO, 33 IaHHOE KOMIIBIOTEPOM.

[IporpaMmma 3aTparuBaeT MHOTO KIHOUYE€BBIX MOMEHTOB MPOTPAMMHUPOBAHHUS
KOHBEPTUPOBAHWE TUTIOB JAHHBIX, 3aMIUCh U YTCHUE (PANIIOB, UCIIOIH30BAHNE
aJropuTMa JIeJIeHUs] OTpe3Ka IorojaM, 00padoTKa MOJyYeHHBIX JAaHHBIX U
MpEeACTaBJIEHUE UX B BUJE IPauKOB.

Keiic 2. «Cnacu ocTpoB»

Keiic mo3BoiisieT o0yuarmumcs mopadorars Ha s3bike Python co ciioBapsmu u
CIIUCKaMU; U3YYUTh, KaK JIeJIaTh MHOKECTBEHHOE TIpUCBanBaHue, JOOABICHHE
AJIEMEHTOB B CIIMCOK W MX yAaJleHWe, CO3/1aTh YHUKAIbHBIN NU3aliH Oynyliel Urpsol.
Keiic 3. «Kanbkymnstop»

[Ipu pemieHnn TaHHOIO KeKca ydalluecs CO34arT MEPBOE MPOCTOE
MPUIOKEHUE KATBKYJSITOP: BBIMOJHSAIOT NPOrPAMMHYIO YaCTh Ha SI3BIKE
nporpaMmmupoBanus Python u coznaroT uaTepdeiic 1 moap30BaTeNs MPU MOMOIIH
oubsmorexku TkKinter.

Keiic 4. [IporpammupoBaHre aBTOHOMHBIX KBAJIPOKOIITEPOB

PoeBoe B3anmojielicTBEe pOOOTOB SIBIISIETCS aKTyallbHOM 3aj1aueil B
COBpEMEHHOU poboToTexHuKke. KBagpokonTepsl MOKHO CUUTATH JieTaroUlen
pobororexuukoi. Illoy kBagpokoNnTEpOB, BHINOJIHEHUE 3aJaHUSI OOEBBIMHU
OECMUIOTHBIMHU JI€TaTEIbHBIMH annapaTaMu- TaKue 3a/1a4d PelatoTcs ¢ MOMOIIbIO
MPUMEHEHUS AJITOPUTMOB POEBOTO B3aUMOJIEHCTBHS.

JlaHHBIN Kelic MOCBSIIECH CO3JaHHUI0 110y KONTEPOB U3 3X OIJ1a BHITTOJHSIIOIIAX
MoJIeT B aBTOHOMHOM pexkuMe. OOyuaromuecs nojyyar rnepBble HaBbIKU
IPOTPAaMMHPOBAHHS TEXHUYECKON cucTeMbl Ha s3bike Python. ITo3zHakoMsTCs ©
aNropuTMaMM MNO3ULIMOHUPOBAHUS YCTPOWCTB Ha YyJIHWIE M B IOMEIIEHUH, a TAKKE
Y3HAIOT O MPUHUMIAX padOThl ONTUYECKOTO pacno3HaBaHUs OOBEKTOB.

Kanpossie ycnoBus peainzanuu nporpaMmabl

KommiiekToBanue oOpa3oBaTenbHON OpraHU3aluy NeJarornueckuMu,
PYKOBOISIIIIUMH U WHBIMU PAaOOTHUKAMHU, COOTBETCTBYIONUMHU KBAITU(DUKAITMOHHBIM
XapaKTEpUCTUKAM MO COOTBETCTBYIOIIEN TOIKHOCTH.




1. MarepuaibHO-TeXHHYECKHE YCJOBUA peau3aluu
NporpaMMbl AnnapaTHoe M TeXHHYecKoe odecneyeHue:

PaGouee MecTo oOyuarorierocs:

HOYTOYK: IPOM3BOIUTEIBHOCTH Mporeccopa (mo tecty PassMark- CPU
BenchMarkhttp://www.cpubenchmark.net/): ae meree 2000 enunwuil; oobeM
onepaTuBHOU nmamsATu: He MeHee 4 ['0; 00beM Hakonutenss SSD/eMMC: He MmeHee
128 I'6 (11 COOTBETCTBYIOLIH 10 XapaKTePUCTUKAM NMEPCOHAIBHBIA KOMITBIOTED C
MOHUTOPOM, KJIABUATYpPOU U KOJIOHKAMMU).

pabouee MeCTO MpenogaBaTels:

HOYTOYK: mporieccop IntelCore 15-4590/AMD FX 8350 ananoruunas uiau 6ojiee HOBasI
Mozensb, rpaduueckuii nporeccop NVIDIA GeForce GTX 970, AMD Radeon R9 290
aHaJIOTMYHAs Wi OoJiee HOBasi MOJIeh, 00BEM OMepaTUBHON MaMATH: He MeHee 4 10,
BusieoBbixoaq HDMI 1.4, DisplayPort 1.2 unu 6onee HoBas Mojiens (MiIu
COOTBETCTBYIOIIUH IO XapaKTEPUCTHUKAM MEPCOHATBHBIA KOMITBIOTEP ¢ MOHUTOPOM,
KJIaBUATypOU U KOJIOHKAMHU );

KOMIIBIOTEPHI JOJDKHBI OBITh MOAKIIOUEHBI K eauHoi cetr Wi-Fic moctynom B

WHTEPHET;

Mpe3eHTAIMOHHOE obopyioBaHue (IpoeKTOp C DBKpaHOM) C
BO3MOKHOCTBIO MOJKIIOYEHHS K KOMIBIOTEPY — 1KOMIUIEKT;

baunmyapt ¢ KOMIIJIEKTOM JIMCTOB/MapKepHas JOCKa,
COOTBETCTBYIOIIUM HA0Op MUCHbMEHHBIX MPUHAAICIKHOCTEH —

lmr.;

kBagpokontep DJIRyzetello— He menee 3mmT.;
II0JIE€ METOK;

Wi-Fi poyrep.

[IporpammHuoe obecnieueHue:
komnuisaTopPython3.5;

BeO-Opaysep;

naket opucHoro I10;

TEKCTOBBIU PEIAKTOP.


http://www.cpubenchmark.net/
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https://github.com/dji-sdk/Tello-Python.

https://dl-
cdn.ryzerobotics.com/downloads/tello/0222/Tello+Scratch+Readme.pdf
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