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Paznen Ne 1 nporpammasl
«KoMIJIeKC OCHOBHBIX XaPAKTEPUCTHK: 00beM, COAepKaHUeE,
IJIAHMPYeMble Pe3yJbTaThbl»

1.1 IlosachumenvHas 3anucka npocpammol

[Iporpamma naHHOTO Kypca MOCBseHa OOYYEHHMIO HIKOJIBHUKOB Hayaiam
porpaMMHUpOBaHus Ha mpumepe rpaduueckoro sswvika Blockly u coBpemennoro
s3pika Python, a Taxxke ymenuio paboThl ¢ JaHHBIMHU B 3JIEKTPOHHBIX TaOJHIIaX.
3aHATHA Kypca HaIpaBJICHbl HA pPa3BUTUE MBIIUICHUS, JIOTUKH, TBOPYECKOTO
noTeHlMajda ydeHukoB. [Iporpamma opHeHTHpPOBaHAa Ha  HCMIOJIb30BaHHUE
MOJly4aeMbIX 3HaHWM Al pa3paboTKu peanbHbIX NpoekToB. Kypc comepxkut
OOJIBITIOE KOJTMYECTBO TBOPUCCKUX 3aaHul (MMeHyeMbIx Keticamn).

Heab u 3a1aun 00y4eHUs

Lenbto wu3yyenuss mnpenmera «HpopmaTuka» sABIsSETCA MOTy4YEHHE
TEOPETUUECKUX U TPAKTHUYECKUX 3HAHUM, YMEHUH M HaBBIKOB B 00JIACTH
COBpPEMEHHOM HMHPOpMATHKH; (DOPMHPOBAHUE LEIOCTHOIO MHPOBO33PEHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKd M OOILECTBEHHOU
IOPAKTUKH, YYUTHIBAIOLIETO COLMAJIbHOE, KYJIbTYPHOE, S3bIKOBOE, JYXOBHOE
MHOT000pa3ue COBPEMEHHOTO MHpA.

JUIst TOCTH>KEHHSI TTOCTABJIECHHOM LIETM HEOOXOJIMMO pPEUIEHUE CIIETYIOIINX
3ajau:

. CO3/1aHWE YCJIOBHMM Ui Pa3BUTHUSl MHTEIUICKTYATbHBIX U TBOPYECKUX
CIIOCOOHOCTEM ydYaluMxcsi, HEOOXOAUMBIX JJIs YCHEIIHOW COLMaIU3aluu U
camopean3ay JUYHOCTH;

. dbopmupoBanre HHGOPMAITMOHHON U alITOPUTMHUUYECKOM KYIbTYPHI,

. pa3BUTHE AJITOPUTMHUYECKOTO  MBIIUIEHUS, HEO0OXOauMOro s
npo(heCCUOHATLHON JIEATEIbHOCTH B COBPEMEHHOM OOIIECTBE; Pa3BUTUE YMEHUU
COCTaBUTH U 3aMUCATh aJITOPUTM;

. dbopmupoBaHue yMeHHM (dopManH3alMd W CTPYKTYPUPOBAHUS
UH(pOpMaIM, YMEHHUS BBIOUPATh Coco0 MpeACTaBIeHUS JaHHBIX B COOTBETCTBUU
C IIOCTaBJICHHOM 3a7a4ci;

. OBJIQZICHME  BaXHEHIIMMU  OOIIEy4eOHBIMM  YMEHUAMU |
YHHUBEPCATbHBIMU YI€OHBIMU NEHCTBUSAMU ((HOPMYITHpPOBATH IENN JEATEITHHOCTH,
MJIaHUPOBATh €€, HAaXOAWTh M oOpabaThiBaTh HEOOXOAMMYI HH(OpMaIUIO W3
pa3IMYHBIX UCTOYHUKOB, BKJIIO4ast IHTepHET U Ap.).

1.2 Ienu u 3a0auu npocpammoi

[Tporpamma o mpenmetry «HpopMaTuka» NmpeaHa3HaueHa IJIs U3y4CHUS
Kypca HHQOPMATUKN yUAIIMMHUCS] OCHOBHOH IIIKOJIBI.

OHa BKJIIOUaeT B ceOst TpH OJIOKa:

. ['paduuecknii 361k porpammupoBanus Blockly
. BBezaenue B s13b1k IporpammupoBanust Python
. Pa6ota ¢ TabnmmanbiM niporieccopom LibreOffice.org Calc

Baxnas 3a71aua u3ydeHus 3TUX COAEP>KaTENbHbBIX JUHUN B Kypce — T0OUThCS
CUCTEeMAaTUYECKUX 3HAHUI, HEOOXOAUMBIX JIJISI CAMOCTOSITEILHOTO PEIlIeHuUs 3a/1a4,
B TOM YHCJIE U TE€X, KOTOPBIE B CAMOM KypcCe He paccMaTpuBaiuchk. Ha npoTsokenun



IIEpBOU ¥ BTOPOM YacCTeH Kypca yqaluecss U3y4atoT OCHOBBI IPOTPaMMHUPOBAHUS HA
npumepe rpadudeckoro s3pika Blockly u coBpemennoro si3pika Python.

1.3. Coodeporcanue npoepammol

I'paduyecknii s3pik nmporpammmupoBanus Blockly (7 wacoB) Cpena
00yueHus. Jlemo-Bepcuu. Urpsl. UYepemnaxa. JlaObupuHT. Yunmcs
nporpamMmmupoBaTh: Po6oT. BlocklyDuino — cpega mporpaMmmupoBadusi poOOTOB.

BBenenne B s3bik mnporpammupoBanusi Python (12 waca) Vcropus
co3nanus s3bika. YcraHoBka Python. Crpykrypa mporpammbl. Tumbl J1aHHBIX.
BBoxa-BeiBoA. JIuHelHBIE anropuTMbl. AJTOPUTMBI C BETBICHHEM. [IUKIIBL
Bnoxennsie mukiibl. Crincku. @ynkiuu. Moaynu. Paborta ¢ TekcToBeIMH (aitnamu.
I'padmyeckuit monyns PyTurtle. I'paduka ¢ moamynem tkinter. Cozmanue
npuinoxenus Painter.

Pa6ora ¢ TabiuunbiM npoueccopom LibreOffice.org Calc (15 yacoB)

3HakoMcTBO ¢ oducHbeiM mnakeroM LibreOffice. Ortambl paboTel C
nokyMeHToM. ®opmatupoBanue Tadiui. PabGota ¢ nucramu. HaBuranus B
aneKTpoHHbIX Tabmumax. ®dopmar sueek. Ilanenu. KomupoBanue naHHBIX U
aBro3anoiaHeHue. OTHocuTeNnbHas U abcomtoTHas aapecanus. O0padoTKa TaHHBIX.
Huarpammbl u Tpaduxu. [lpumepbl 3amad MOIETUPOBAHUS M HX PEIICHHE C
MIOMOIIBIO AJIEKTPOHHBIX Tabnuil. Bo3moxknoctu Google Sheets.

YueOHbIH 11aH

No Ha3zBanue paznena, TeMsl KonunuecTBo yacos DopMbI
/T aTTecramnuu/
Bceero | Teopus | Ilpaktnka | OHTPOIS
1. 3nakomcTBO ¢ Blockly. 5 1 4 Texkymmi
BlocklyDuino — cpena Texymuit
POrpaMMUPOBAHUS 2 2
poOOTOB.
3. 3HAKOMCTBO C SI3bIKOM Texymui
2 1 1
nporpammupoBanus Python.
4, OCHOBHBIE AITOPUTMUYECKHUE 4 1 3 Texkymuit
KOHCTPYKITUHU
5. | Pabora ¢ oObekTtamu B Texymuii
Python 4 4
6. | I'padpuueckne  momynu Texymuii
2 2
Python
/. | 3HAaKOMCTBO c Texymui
TaOJIMYHBIM 5 1 4
MIPOIIECCOPOM
8. | Pabora c ayeKTpOHHBIMU Texymui
Ta0IUIIaMH 6 1 5
9. | Bosmoxxnoctu  Google Texyuuii
Sheets. 4 4
Uroro: 34 5 29




ConepxaHue yueOHOro IJIaHa.

Moayas 1. I'papuueckuii si3bik nporpammupoanus Blockly

Ypox Nel. 3naxkomcrso ¢ Blockly.

PazpabateiBaercs u noanepskuBaercs komranueit Google ¢ 2012 rona.

PacnipocTpansiercsi cBOOOIHO.

He Tpebyet ycTaHOBKH.

[Iporpammel coznatotcst B Web-unrtepdeiice.

[IporpamMmbl co3/1al0TCsl B BU3YalbHOM cpefie ¢ IMOMOIIbIO OJIOKOB, IO
aHaJoruu co cpeaou Scratch.

Blockly nerko nzyuars.

[IpocToTa U THOKOCTB.

He tpeOytoTcst cepbe3Hble HABBIKUA MPOTPAMMUPOBAHUS.

[IpocToe ynpasneHue.

Bo3moxHocTe 3kcniopta nporpammbl Blockly B JavaScript, Python, Dart,
PHP nnu XML.

OTKpBITBIN UCXOAHBIN KOJI.

Ypok Ne 2. Keiic. [IporpammMupoBanne — B HTPax. YPOK — KOMaHIHAS
urpa.

Pazbeiitech Ha mapbl, OTKpoiite cait ¢ wurpoir “banHu wmmger mpomoi’:
http://blockly.ru/apps/bunny/index.html. Ilpoiiaure Bce Tpu sTama oOyueHWs,
BBITIOJTHUB 3aJJaHUS.

Ypok 3. Keiic. Komananasi padora “Pa3oepuch co cpeaoit o0yuenus”.

Pebsata pa3OuBaroTCs Ha KOMaHABI MO HECKOJBKO YEJOBEK, Ha BBIOOD
MOJIy4aroT OJHY M3 3amad B jaemoBepcuu http://blockly.ru/ training/demol.html.
Heo6xonumo pazobpaThes ¢ TEM, UTO B ITOM 3a7ade MPOUCXOIUT U MOATOTOBUTH
KpaTKUI paccKas Kiaccy.

BapuanTsbl 3aga4:

Jemo Nel (IIuki1 co cCHETYMKOM, BETBJIEHHE)

[Tporpamma co3aaeT ciydaitHoe JBY3HAYHOE MOJIOKUTEIIBHOE 1E710€ YUCTIO U
BBIBOJIUT HA SKPAH €r0 U 7 CIEIYIOIINX 32 HUM HEUETHBIX YHCEIL.

Jdemo Ne2 (IlukJi ¢ ycjioBueM)

[IporpamMmma reHepupyeT CiydalHble 4YHMCIa, MOKA HMX CyMMa OCTaércs
MenbIie 100.

[Tocne reHepanuu OYEpPEAHOTO YUCIA, HA SKpaH BBIBOJUTCS CaMO YHUCIO U
CyMMa CT€HEPUPOBAHHBIX YHCEIL.

Hemo Ne3 (OpHomepHblii umcjoBoii maccuB) IIlporpamma coszgaer
OJIHOMEPHBIA YMCJIOBOM MACCHUB, COCTOAIMMN U3 10 371€MEHTOB M 3aMOJIHAET €ro
ciaydailHbiMu yuciaamMu w3 auamnazoHa -100...100. Kaxpapiii sneMeHT MaccuBa
BBIBOJIUTHCSI Ha JKpaH. llocie co3gaHus Bech MacCHB IIEJIMKOM, a TakKke
MUHHMaJIbHOE U MAaKCUMAJIbHOE 3HAYEHUS €r0 2JIEMEHTOB BBIBOJISITCS HA DKpaH.

Jemo Ne4 (ITpouenypa)

@OyHKIMS NPUHUMAET B Ka4eCTBE MapaMeTpoB JiBa yucia (a u b), 3ajaHHBIX
CIIy9aifHBIM 00pa30oM, TEHEPUPYET M BHIBOAUT Ha dKpaH 10 caydalHBIX yucen u3
nManasosa a...b.

Jdemo NeS (DyHkums)




OyHKIMS TPUHUMAET B KAuyeCTBE IMapaMmeTpa IeJIoe MOJ0XKUTEIbHOE
OJIHO3HAYHOE YMCJIO N U BO3BPAIAET 3HaYCHUE CYMMBbI (haKTOPHAIOB BCEX YKCEl
ot 1 1o n.

[IporpammMa BBIBOAMT Ha O3KpaH 3Ha4YeHUs (PaKTOpUaIoB M CYMMBbI
dbakTopuanoB Bcex yucen ot 1 1o n.

Hemo Ne6 (Ilpsimasi pekypcusi)

[IporpamMa BBIBOJUT Ha 3KpaH BCE 4YHCIa B TMOPSAKE HX BBIUHUCICHUS
pexypcuBHOUM ¢yHKImer F(n) mpu BemomHenun BbizoBa F(9). (3amanme Nell
nemoBepcuu EI'D-2018)

Jemo Ne7 (KocBeHHast pekypcust)

CKOJbKO CHMBOJIOB «3BE370YKa» OyJET HamedyaTaHo Ha DJKpaHEe IMpH
BbInoTHEeHUHU Bb3oBa F(11)? (3amanue Nell nemoepcuu EI'22016)

Ypok Ne4. Keiic. [IporpamMmupoBanue kak Bbi30B. Komananas paoora.
IIpoiianTe Ta0MPUHT, H3YYNB OCHOBHbIC AJITOPUTMUYECKHE KOHCTPYKIIUH.

Pasbeiitech Ha mapbl, OTKpoiTe cTpaHuily ¢ wurpod hitp://blockly.
ru/apps/panda/index.html. Cxonbko 3a1anuil BBl CMOXKETE BBIITOJHHUTD 33 YPOK?

Ypok NeS. Keiic. Uccaenyem urpsl ajasi nporpammuctoB. PaGora B
KOMAaHJIe.

PazbeiiTe MIKOJIBPHUKOB Ha KOMAaH/bI, KaXKJas KOMaHJa TMOJydaeT s
u3ydeHus ojHy U3 urpy co crpanuibl http://blockly.ru/games. html (Iltumua, Ipyx,
JS Ilpyn, ®unsMm). Pedsita 10mKHBI pa300paThCsi TEM, KaK peliaTh 3a1a4u B KA 0M
Urpe, IpouTH Kak MOKHO OOJibllle YpOBHEW, MOATOTOBUTH paccka3z o0 WUrpe, ee
O0COOEHHOCTSIX, CAMBIX HUHTEPECHBI MOMEHTAX JIJIsl OCTAJIBHOTO KJIacca.

Ypok Ne 6. BlocklyDuino — cpena nporpamMmMmupoBanusi po6oToB.

BBoj/BbIBOJ

NHpaukaTopsl

CepBo-aBUTaTENM.

CBs13b

Jlornueckue Ly

Maremaruka

Ypoxk Ne 7. BlocklyDuino — cpena nporpaMmMupoBaHusi po60oTOB.

Tekct

Maccussl

IlepemenHbie

OyHKIUHU

Keiic: Komangnasi padora.

[IporpammupoBanue po60ToB ¢ momoibko s3bika BlocklyDuino.

OO0yuaromuiicss HAy4YUTCH:

. COCTaBIISITh MPOCTHIE AITOPUTMBI C TIOMOIIBIO0 BU3YyaJIbHBIX OJIOKOB;

. COCTaBJISITh BETBSAIIMECS U UKINYECKHE aIrOPUTMBI;

. CO3/1aBaTh U 00padaThIBaTh MaCCUBHI;

. CO3/1aBaTh MPOLEAYPHI U QYHKIINH;

. paboTaTh C PEeAAKTOPOM BHM3YyaJbHOTO MPOTPaAaMMHPOBAHHUS POOOTOB

Arduino



Monayas 2. Beeaenue B si3bIK nporpammupoBanusi Python

Ypox Ne 8. 3nakoMcTBO ¢ A3bIKOM nporpammupoBanus Python.

Ucrtopus coznanus.

Python - 3To nHTEpIIPETUPYEMBIii SI3BIK TPOrPAMMHPOBAHUS.

Python - 3To HoJHOICHHBIH A3bIK MporpaMMupoBanus. Python — cBoGomHO
pacrnpoCcTpaHsAeMbIi S3bIK POTPAMMUPOBAHUA.

351 IIutona. Komanma «import this» YcranoBka si3bika Python.

NHTEpaKTUBHBIN PEKUM.

Coznanue niepBoit mporpammel: «Hello, world»

Ypok Ne 9. Crpykrypa nporpammbl. Tunbl 1anubix. [lepemennbie.

BBoj 1 BEIBOJ TaHHBIX.

BBoj 1 BEIBOJ TaHHBIX.

Onepannu.

Co3pnanue u pegaktupoBanue nporpamm B cpene IDLE.

Turel JaHHBIX: LI€JIBIE YUCTIA, YUCIIA C IUIABAIOLIEH TOYKOW, CTPOKHU.

3amyck mporpaMm.

Keiic: co3naiite yueOHyI0 3a7a4y JIJIs coceqia Ha BBOA/BbIBOA B Python wiun
Ha TIOCJIEIOBATEILHOCTD BBITIOJTHEHUS apU(PMETHUECKUX Olepaluil.

Ypox Ne 10. JIuHeliHbIe aJITOPUTMBI.

biok-cxema TMHEHHOT O aNropuTMa.

BBo naHHBIX ¢ KI1aBUATYPBI.

[IpaBuna 3anucu apupMeTUYECKUX BBIPAKECHHM.

MHO0KEeCTBEHHOE MTPUCBANBAHMUE.

CityqaitHble yncina.

ITopsinoK BBIOJIHEHHUSI OTIEPALIUH.

BriBog Ha skpaH.

Keiic. PaboTa B mapax: 3anuivre BbIpaXKEHUE 10 MpaBuiiaM si3bika Python u
MPEIIOKUTE HAMMAPHUKY BBIYHCIUTD €ro, HEe UCIOJIb3ysa uHTeprpeTaTopa Python.
[IpoBepbTe ceds B cpene pa3paboTKH.

Ypox Ne 11. BerBsimmecsi aIropuTMbl.

WNuctpykius BeTBiieHus if.

Bersnenue. [Tonnas u cokpamieHHas GopMEl.

Jlornueckuii TN TaHHBIX.

Jlornueckoe BBICKA3bIBAaHUE.

Ornepauny CpaBHEHUS.

MHO0X€ECTBEHHOE BETBIICHUE.

WNuctpykuus BetBienus if ... else.

MuHu-Keuc:

[Iporpamma «OTKpPBITO / 3aKPHITO»

Ypoxk Ne 12, Ilukiauveckue aJirOpUTMBbI.

[{unkn ¢ npexycioBuem.

biiok-cxema nuKiia ¢ npeaycioBUEM.

Wuctpykuus while.

[uki ¢ mapameTpom.

brnok-cxema nukna ¢ napameTpom.



I'enepaumss nuanazoHa 3HadeHud. @DyHkius range(). MuHHM-KeHcC:
BbIUKciieHne pakropuana N.

Ypox Ne 13. Biio:keHHbIEe HUKJIbI.

[luk B nukie.

Bpewms paboThl mporpamMMel, cojiepKaliieil BIoKeHHbIC [IUKIIbI. MUHHR-Kelic:
HaIMCcaTh MPOrpamMmy, BHIBOJSIILYIO Ha 9kpaH Tadiuily [ludaropa.

Ypoxk Ne 14, Cnuckm.

MaccuBbI ¥ CIIUCKU.

WNHupekc (HoMep 37eMEHTa CIIUCKA).

Co3smanue, BBOJI U BEIBOJI CITUCKOB.

IIpocMOTp 351IEMEHTOB CIIMCKA.

JloOaBiieHre ynaneHue 3JeMEeHTOB cucka. KonnuecTBo 3JIEMEHTOB CIIUCKA
MOYET MEHSIThCS BO BPEMSI BBITIOJTHEHUS POTPAMMBI.

KonupoBanue cruckos.

JIMHENHBIN TTOUCK.

CopTupoBKa cnucka.

MuHu-Keuc:

Co3paTh CIHCOK YYEHHMKOB Kjacca, OTCOPTUPOBAaTH €ro MW HalucaTh
nporpamMmy, KOTopasi CpalimBaeT y Mojiab30BaTess Yucio N U BBIBOAUT HaMUITUIO
u uMs N-oro 1o andaBUTy yuyeHuka, uid N-0To ¢ KoHIa andaBuTa.

Ypox Ne 15. @ynkuuu.

BcnomorarenbHbie allTOPUTMBI.

OObsiBieHUE QYyHKLIUU.

[IpaBuia onucanust GyHKIUH.

[TapameTpsl 1 BO3BpaliaeMble 3HAYEHHUS.

O6nacTu BUIUMOCTH.

Urenue rinobaapHOM IEPEMEHHOM BHYTPU (PYHKITUH.

Ypox Ne 16. Moayu.

Moaynu u3 cTaHAapTHON OMOTHOTEKH.

WNuctpykius import.

Nuctpykius from. UcnonszoBanue nceBaoHnMOB Co371aHUE CBOETO MOTYJIA.

Ypok Ne 17. PaGora ¢ TeKCTOBBIMHU (pailiaMu.

OyHKIHUS Open U €€ apryMEHTHI.

Urtenue u3 daiina.

3anuch B ¢ail.

Ypox Ne 18. I'papuuecknii moayan PyTurtle.

Nmnopt momyns turtle.

BremHocTh, GOpMbI «uepenamiKm.

Paszmep «uepenamkmy.

[[BeT «uepenamkm».

OTreyaTok «yepenanikm».

Ypok Ne 19. I'paduxka ¢ moayJiem tkinter B Python.

Coznanue rpadguaeckoro nHTepdeiica.

HNmnopt monyns tkinter.

Coznanme 0a30BOr0 OKHA.



Co3nanue paMku.
Co31anue METKHU.

Co3nanue KHOTIOK.
OO0yuaromuiicsi HAy4YUTCH:

. CocCTaBIATh MAaTEMAaTUYECKYIO MOJIEIh, AITOPUTM U MPOTPAMMY TSI
pENICHUs TPOCTHIX 3a/1a4;

. 3anuchIBaTh MATEMaTHUCCKUE BRIPAKEHHS Ha si3bike Python;

. AHanu3upoBaTh TOTOBYIO IPOTPAMMY H MPEACKA3bIBATh PE3YNbTaT;

. BriaensTe BcrioMorareabHble alrOPUTMBI B CIIOXKHBIX 3a7a4ax;

. O6pabaThIBaTh CIUCKU;

. paboTath ¢ rpaduyeckum moaynem PyTurtle;

. paboTtaTth ¢ rpadguyeckum moayieM tkinter;

Moayas 3. Pabora ¢ Ta0JIMYHBIM NPOLECCOPOM

Ypox Ne 20. 3HakoMCTBO ¢ 0PHUCHBIM TAKETOM.

NuTepderic 2MeKTPOHHBIX TaOHII.

MeHto, maHenu WHCTPYMEHTOB, CTpOKa COCTOSIHMS. Pexxumbl paboThl ¢
JIOKYMEHTOM.

Ypox Ne 21. Itanbl paGoThl ¢ JIOKYMEHTOM.

Co3ganue HOBOTO IOKYMEHTA, BBOJ JaHHBIX.

CoxpaHeHue, OTKpPBITUE U 3aKpbITUE JOKyMeHTa. PepaktupoBanue TaOmuIl:
KOIMPOBAHUE, BCTABKA, MEpEMENICHUE, YAAICHUE COACPKUMOro sueek. OTMeHa
JIEUCTBU.

Ypoxk Ne 22, @opmaTupoBaHue Ta0JIuII.

WMpudte, ctumm, pasmep wmpudra, rpanunsl. Padota ¢ 1BeETOM.
BripaBHuBaHue, nepeHoc mno cioBam OObeTMHEHUE SUCEK.

Ypox Ne 23. Pabora ¢ JiucTamu.

Spnbiku TUCTOB.

BceraBka, yanenue aucTos.

[IepenmeHOBaHUE JTUCTOB.

[{BeT sApibika nUCTA.

Ypok Ne 24, BokoBasi naHeJIb.

Hacrpoiiku 60k0BOI MaHemu.

CaoiicTBa.

Crunu.

lanmepes.

Hagurarop.

DyHKIUH.

Ypoxk Ne 25, Boioop siueek. [uanazonnbl. @opmar siueex.

Jlnama3oH CMEXHBIX STYEEK.

Jlnama3zoH HE CMEXHBIX STYECK.

Becs nucr.

Briaenenue cTpok.

Brinenenne cTonoios.

HucnoBou.

IIponeHTHBIN.



JleHEeKHBIIA.

[ara, Bpems.

Tekcr.

Ypox Ne 26. Ilaneas popmya. Mactep QpyHKIUi.

[Tome «Ums».

Macrep pynkiumii « f(x) »

Cymma « ) »

®opmyna « =» CTpoka BBOAA.

Kareropun QpyHKimii.

[Touck HeoOXoaMMOM (PYHKITHH.

Pabota ¢ aprymenTamu (pyHKIIHIA.

Ypox Ne 27. IlpakTnuyeckas padora.

Keiic:

Coznanne ruiatexHod Begomoctd. Ortpasuth Hauucinennywo  3/11,
yaepxanueii  HIADJI, cymmy K Bpgade, wurtoro. HaWtn MakcuMalibHYIO,
MuHUManbHYI0 U cpeaHtoro 3/I1 Ypok Ne 55. OtHocutenbHas u abconrOTHAs
aapecanys.

CchUTKM Ha STYEHKU TEKYIIETO JUCTA.

CchUTKM Ha STYEHKU U3 JPYTUX JICTOB.

Hcnonp3oBanue 3HaKa « § » B cchuikax Ha STYSHKH.

3akperuieHre HoMepa CTPOKH. 3aKperyieHue MMEHHU CTOJI01A.

Ypox Ne 28. O6padoTka TaHHBIX.

CoptupoBka.

OunpTp.

CKpbITh, 0OTOOPA3UTH AaHHBIE.

Ypox Ne 29. IlpakTnueckas padora.

Keiic:

Coznanne TalOnuipl pacuéra CTOMMOCTH TIEPEBO3KM TIpy30B. B Hamiem
pacnopspDKeHUH TpU aBTOMOOWJIS, 3aJJaHHON TPY30MOABbEMHOCTH. J{J1sl KaXk10r0o U3
HUX HM3BECTHA CTOMMOCTh NEPEBO3KM Ha OJMH KuwiomeTp. B Tabnume necarsb
MYHKTOB Ha3HaueHwus. [ KaXI0ro M3 HUX M3BECTHO PACCTOSIHUE A0 CKJIala U
HEOOXOJMMOE KOJIMYECTBO TPY30B, KOTOphIE OYIYT [OCTaBIEHBI CO CKJaja.
PaccuuTaTh oO1ue 3aTpaThl Ha BCE HEOOXOIMMBIE TIEPEBO3KH.

Ypox Ne 30. Ilnarpammbl u rpadguku.

Macrep aquarpamm. Tunsl guarpamm.

Jlnana3oH JaHHBIX.

Psnn1 nanHbIX.

DJIEMEHTBI TUArPaMMBL.

Keiic:

[TocTpoenue rpadukoB GyHKIIHIA.

Ypoxk Ne 31. Bosmo:knoctu Google Sheets.

becrutathblil cepBucC.

ObnayHoe XpaHWIHUIIIE.

OobwmeH (aiinamu.

KpoccmnatdopmeHHOCTS.



Konnekrtusnas paborta. Yuernas 3anuch Gmail.

Google — muck.

Ypox Ne 32. ®ynkunu B «Google Sheets.

Kareropuu ¢pyHkiuii.

[Torck HEOOXOUMOMN (DYHKITHH.

Pabora ¢ aprymenTamu (pyHKITHMH.

Ypoxk Ne 33. OTHOCUTEeJIbHAS U a0COJIOTHAS aJpecanusi.
CchUIKM Ha STYEMKH TEKYLIEro JHUCTA.

CchbUIKH Ha STYEHKU U3 IPYTUX JTUCTOB.

Pacnipoctpanenue popmyi.

Hcnonp3oBanue 3HaKa « § » B CChUIKAaX Ha SYCHKH.
3aKkpernieHne HoMepa CTPOKU. 3aKpeIIeHHe UMEHH CTOJIOLA.
Ypok Ne 34. OopadoTka JaHHBIX. JlnarpamMmsl 4 rpadpuku.
CoptupoBkKa.

DuipTp.

CKpbITh, 0OTOOPA3UTH JaHHBIC.

Penakrop nuarpamm.

Tunel guarpamm.

JlnanazoH JaHHBIX.

Psanw1 nanHbIX.

DJIEMEHTBI THArPAMMBL.

Oo0yuaromuiicss HAy4YUTCH:

. CO3/1aBaTh U PEJAKTUPOBATH TAOIHUIIBI B TAOIMIHOM MPOIECCOPE;

. paboTaTh ¢ maHeIIMH HHCTPYMEHTOB TaOJIMYHOTO MPOIIECCOpPa;

. paboTaTh ¢ sTYeKaMu TaOJHII: BBIACISTh, KOMUPOBATh, YAAIATH;

. UCII0JIb30BaTh HEOOXOAUMbIE IIPUPTHL;

. dbopmaTupoBaTh TAOJIUIIB;

. co3/aBaTh U PEeaKTUPOBaTh JOKyMeHTHI B Google Sheets;

. paborath ¢ unctpymentamu Google Sheets;

. co3aaBaTh onpockl B Google Forms;

. aHAM3UPOBATH PE3YIbTATHI OMIPOCOB;

. pa3MemaTh JOKYMEHTHI B 00JJAYHOM XPaHWJIMIIE, * OPTaHN30BLIBAThH
KOJUIEKTUBHYIO paboTy ¢ TOKyMEHTaMU;

. HACTpauBaTh MpaBa JOCTyMa K JOKYMEHTaM.

1.4. Ilnanupyemole pe3yromameol.

Ba)XHelnUmMmn ymeHUAMU/3HaHUAMM ABAAIOTCA caegylowme:

e  yYMEHHE TIONB30BaThCS TEPCOHATBHBIM KOMIIBIOTEPOM U €0
nepudepuitHpIM 000pyI0BAaHUEM;

e yMEHHUE CIeJ0BaTh TPEOOBAHMSIM TEXHUKU OE30MACHOCTU, TUTHEHBI,
APTOHOMUKH U pecypcocOepekeHus mpu paboTe co cpeacTBaMu HHGOPMAITMOHHBIX
¥ KOMMYHUKAIIUOHHBIX TEXHOJIOTHUH;

e  YMEHHE OCYUIECTBIIATH B3aUMOJEHCTBUE MOCPEICTBOM 3JIEKTPOHHOM
MOYTHI, yata, opyMma;

e  yYMEHHE HCKaTh HMHPOpPMAIMIO C TMPUMEHEHHEM IMpaBWJ MOHCKa
(mocTpoeHus 3apOCOB), B KOMIIBIOTEPHBIX CETAX, HEKOMITBIOTEPHBIX UCTOUYHUKAX



uHpopManuu (CIpaBOYHMKAX M CIOBapsX, Karajorax, OMOMMOTEeKax) mpu
BBITIOJIHEHUH 33JIaHUN U TPOEKTOB MO Pa3IUYHbIM YY€OHBIM AUCIUILUIMHAM;

e  yYMEHHUE COCTaBIIATh IMPOCTHIE ANTOPUTMBI C MOMOIIBIO BU3YaJIbHBIX
0JIOKOB;

e yMeHHE paboTaTh C PENaKTOPOM BHU3YaJbLHOTO MPOTrPaMMHUPOBAHUS
pobotoB Arduino;

e  yMEHHE COCTaBJIATh MATEMaTUYECKYyI0 MOJelb, AallOPUTM U
POrpaMMy ISl pEIIeHHsI IPOCTHIX 3a]a4;

e  3HAKOMCTBO C OCHOBHBIMH KOHCTPYKIUSIMU si3bika Python (ycioBHas
WHCTPYKITUS, ITUKIIBI, QYHKINH, CIIUCKU, CTPOKH) Ha TPAKTUIECKUX MMPUMEpax;

e ymeHue pabotaTh ¢ rpaduueckum MoaysieM tkinter;

e yMeHHE paboTaTb CO BCTPOCHHOM OMOIMOTEKOW KOMIIOHEHTOB
rpadguueckoro uaTepdeiica tkinter;

e  yMEHHE CO37aBaTh U PEIAaKTHUPOBATh TaOJHIBI B TaOJIMYHOM
IPOLIECCOPE;

e ymeHue paboTaTh C TAHEISIMH HWHCTPYMEHTOB  TaOJIMYHOTO
nporeccopa; paboraTh ¢ syeiikamMu TaOJUIl: BBIAEIATH, KOMUPOBATH, YIAJSATh;
UCIIOJIb30BaTh HEOOX0IUMbIE IPUPTHI; HOPMATUPOBATH TAOIHIIBL;

e  YMEHHE CO3/1aBaTh M PENAKTUPOBaTh JOKyMeHTHl B Google Sheets;
pabotathb ¢ uHcTpyMentamu Google Sheets;

e  yMEHHE BbIOMpaTh CIOCOO TMPEJACTABICHUS CBOETO IPOEKTa C
MCIIOJIb30BaHNEM COOTBETCTBYIOIINX MPOTPAMMHBIX CPE/ICTB.

JINYHOCTHBIMM  pe3yJbTaTaMH, (POPMHUPYEMBIMH TP H3YYeHUH
npeaMera nH(popMaTuKa, siBJISIIOTCS:

. (dbopMUpOBaHKE OTBETCTBEHHOTO OTHOIIECHUS K YUYEHUIO, TOTOBHOCTH H
CIIOCOOHOCTH O0Yy4YarolUXCcsl K CaMOpPa3BUTHUIO M CaMOOOpPA30BAHHMIO HAa OCHOBE
MOTHUBALIUM K OOYYEHHI0 U TO3HAHMIO, OCO3HAHHOMY BBIOOPY U TOCTPOEHUIO
JanbHEHNIIeH HHIMBUIYAIbHOU TPAEKTOPUH 00pa30BaHus Ha 0a3e OPUECHTUPOBKH B
mupe npodeccrii 1 TpoecCHOHANBHBIX MPEANOUYTCHUNH, ¢ YYETOM YCTONYMBBIX
M03HABATENILHBIX UHTEPECOB;

. dbopMupOBaHHE LEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY VyPOBHIO Ppa3BUTHUS HAYKM M  OOIIECTBEHHOW TMPAKTUKH,
YUUTBHIBAIOUIETO COLMAIbHOE, KYJIbTYPHOE, SI3bIKOBOE, AYXOBHOE MHOT000pasue
COBPEMEHHOTO MUPA;

. dbopMHpOBaHHE KOMMYHHUKATHBHON KOMIIETEHTHOCTH B OOIICHUH H
COTPYIHMYECTBE CO CBEPCTHUKAMH, JEThMHU CTapIIEro M MIAJIIIEr0 BO3pacTa,
B3pOCJBIMU B MpolEecce 00pa3oBaTENIbHON, OOIIECTBEHHO IMOJIE3HOM, Yy4yeOHO-
MCCIIEZIOBATENLCKOM, TBOPUECKOM U IPYTHX BUIOB JEATEITHHOCTH.

MertanpeaMeTHsie pe3yJbTaTbl H3y4eHus npeamera « MHpopmaTukar»:

. YMEHHE CaMOCTOSTEIBHO ONPEAEIATH 1IeJIM CBOETO 00YUEeHHMsI, CTAaBUTh
u (opmymupoBaTh s ce0s HOBBIE 3amadyd B yué0e W TO3HABATEIHHOU
JESTeNIbHOCTH, pPa3BUBAaTh MOTHBBI M HMHTEPECHl CBOEH IO3HABATEIbHOU
JeSITeIbHOCTH;



. YMEHHE CAMOCTOSITEIBHO MIAHUPOBATh MYTU JOCTHKEHUS LIENeH, B
TOM 4HCIIe aJbTEPHATHBHBIE, OCO3HAHHO BLIOMpaTh Haubosiee d(PPeKTUBHBIC
CIOCOOBI pelieHusl yueOHBIX U TO3HABATENbHBIX 33/1a4;

. YMEHUE COOTHOCUTH CBOM JIEHCTBUS C IUIAHUPYEMBIMU PE3yJIbTaTaMU,
OCYIIECTBJISITH KOHTPOJIb CBOEH JIESITEIBHOCTH B IPOIIECCE TOCTHKEHUSI pe3yJIbTaTa,
OMpeNeNsaTh CIOCOObl JIEUCTBUM B paMKax MPeIJIOKEHHBIX YCIOBHUM U TpeOOBaHU,
KOPPEKTUPOBATH CBOU JICHCTBUS B COOTBETCTBUU C U3MEHSIONIEHCS CUTYyaIIUEH;

. YMEHUE OLEHMUBATh MPABUJIBLHOCTH BBIITOJHEHHS Y4eOHOM 3aaadd,
COOCTBEHHBIE BOZMOXKHOCTH €€ peIlICHUS;
. BJIaJICHUE OCHOBAMHU CaMOKOHTPOJIS, CAMOOLEHKH, TPUHATHUS pELICHUN

U OCYILECTBICHHUS OCO3HAaHHOIO BbIOOpa B Yy4yeOHOW U TO3HABATEIHHOU
NEATEIIbHOCTH;

. YMEHUE OMNPENENITh NOHITHS, CO3/1aBaTh 0000IIEHNs, yCTAHABINBATh
aHaJIOTUH, KIacCU(PUIIUPOBATh, CAMOCTOSTENILHO BBIOMPATh OCHOBAHUS U KPUTEPUU
U Kiaccu(uKaluy, yCTaHABIMBATh NPUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH
JIOTUYECKOE PacCyXJCHHUE, YMO3aKIIOUeHUE (MHAYKTUBHOE, ACIYKTUBHOE U IO
aHAJIOTUHU) U JIeNaTh BHIBOJIBI;

. YMCHHUC CO30aBaThb, IIPUMCHATH U Hp€06paBOBBIBaTB 3HaKHN U CUMBOJIBI,
MOACIIN U CXCMBI JJI PCIICHUA y‘le6HBIX H ITI03HAaBAaTCJIBHBIX 3aJ1a4,
. YMCHHUC OpPraHHU30BbIBATH yqe6Hoe COTPYAHUYICCTBO MU COBMCCTHYIO

NEATEIbHOCTh C YUUTEJIEM U CBEPCTHUKAMU; padOTaTh MHAUBUIYATbHO U B TPYIIIIE:
HaxOJUTh OO0Illee pelIeHUE W pa3peliarh KOH(PIUKTHI HA OCHOBE COTJIACOBAHUS
MO3UIMK U y4€Ta UHTEPECOB; (HOPMYIHpPOBaATh, APryMEHTUPOBATh U OTCTAUBATH
CBOE MHEHHE;

. dbopMupoBaHUE€ UM  pa3BUTUE  KOMIIETGHTHOCTM B  00JIacTH
WCTIOJB30BaHUs UH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

IIpeaMeTHbIe pe3yabTaThl U3y4eHus npeamera « Uugopmaruxar:

. dbopMHpoBaHUE TIPEACTABICHUS 00 OCHOBHBIX HM3y4YaeMBIX MOHSATHIX
Kypca,

. dbopmupoBanre WHOOPMAIMOHHOW U QJITOPUTMUYECKOU KYJIBTYPHI,
dbopMHpoBaHUE TIPEACTABICHUS O KOMIBIOTEPE KaK YHUBEPCATHLHOM YCTPOMCTBE
00paboTku nHGOPMAIINH; Pa3BUTHE OCHOBHBIX HABBHIKOB U YMEHUHN UCIIOJIH30BAHUS
KOMITBIOTEPHBIX YCTPOMCTB;

. pa3BUTHE  AJTOPUTMHUYECKOTO  MBIIIJIEHUS, HEOOXOJAMMOTO IS
npodeCcCUOHANILHON IESATEILHOCTH B COBPEMEHHOM OOIIECTBE; Pa3BUTHE YMEHUMN
COCTaBUTh U 3aMKCaTh AJITOPUTM JIJIsl PEIICHUSI KOHKPETHOM 3a/1auu;

. dbopmupoBaHue yMeHUM (opManmuzanMu U CTPYKTYpUPOBAHUS
uH(opMaIK, yMEeHUs BBIOUPATh CIIOCOO MPECTaBICHUS TaHHBIX B COOTBETCTBUU
C IIOCTAaBJICHHOM 3aJayel, C HCIOJIb30BAHUEM COOTBETCTBYIOLIUX MPOTPAMMHBIX
cpeacTB 00pabOTKH TaHHBIX;

. dbopMupoBaHue  TpEACTaBI€HHMSs O  TOM,  YTO  3HAYUT
“nmporpamMmmupoBath”’ Ha npumepe rpaduueckoro s3pika Blockly;
. 3HaKOMCTBO C  0a30BbIMHM  KOHCTPYKIUSIMH  si3bika  Python;

(bOpMHpOBaHI/Ie YMCHUA MPUAYMBIBATH AJITOPUTMbBI U UX PCAIM30BbIBATH HA SA3BIKC

Python;



. 3HAKOMCTBO C OCHOBHBIMHM QITOPUTMHUYECKUMH CTPYKTypaMhd —
JIMHEWHOM, YCIIOBHOW U UKIIMYECKOM;

. dbopmMupoBaHUe YMEHUN PabOTHI C JOMOJIHUTEIHHBIMU OUOIHOTEKAMHU
s3bika Python (tkinter, pygame, etc);
. dbopMUpOBaHHE YMEHHUS CO3/1aBaTh pEalbHBIC TMPHIOKEHUS C

noMol1IbIo si3bika Python, hopMupoBanue ymeHust puMEHSTh HAKOIIJICHHbIEC 3HAHUS
JUTSL pEeLIeHUs] TPAKTUYECKUX 3a]1aY;

. dbopmupoBaHre yMeHHUS (GOpMATU3ANMK W  CTPYKTYPUPOBAHUS
uH(pOopMaIuy,

. dbopmupoBaHne yMeHUS 00pabaThIBaTh aHHBIE B DJICKTPOHHBIX
Ta0INIAX;

. WCITOJIb30BAaHUE TOTOBBIX MPUKIATHBIX KOMITBIOTEPHBIX IMPOTPAMM I10
BBIOpaHHOU CrieUAIU3alINH;

. pa3BUTHE YMEHUN MPUMEHSATH H3YYCHHBIC IIOHATHS, PE3YIbTaThl,

METOABI U1 PELICHUs 3ajad MPAKTUYECKOIO XapakKTepa M 3aJay U3 CMEKHBIX
JUCIUIUIMH C HUCIOJIb30BaHUEM MpPU HEOOXOAMMOCTH CIPABOYHBIX MaTEpHaNIOB,
KOMIIBIOTEPA;

. dbopMHUpOBaHUE HABBHIKOB M YMEHUN 0€30MaCHOTO U IEJeCO00pa3HOro
MOBEACHUS TIPU pabOTe C KOMIBIOTEPHBIMHU IIporpaMmamu u B UHTepHeTe, yMeHUs
coOJr0/1aTh HOPMBbI HH(GOPMAIIMOHHON ATUKHU U TIpaBa.



Pa3nen 2 nporpammsl « KoMijieke OpraHu3aiMOHHO-TIEJArOrH4eCKUX YCJI0BHI»
2.1. Kanenoapnulii yueouwlii epagux

Ne | Hdara | Hdara Tema 3ansATHSA Kou - Bpemsi dopma Mecto ®opma
n/m no no BO | MpOBeJIeHMA 3aHATHA NpoBedeHUsl | KOHTPOJIs
aHy | paxkry 4acoB 3aHATHH

3nakomcTBO ¢ Blockly- 5 4

1. Ypok Nel. 3nakomctBo ¢ Blockly. 1 O3HakomieHue Ka6.Ne 10 Texymuit

2. VYpok Ne 2. Keiic. [IporpammupoBanue — B Urpax. 1 Kom6unmnposannoe | Ka6.Ne 10 Texymuit
Ypok — KoMaH/1Has urpa.

3. VYpoxk 3. Keiic. Komangnas padota “Pazdepucsk co 1 Kombunuposannoe | Ka6.Ne 10 Texymmit
cpenoii 00yueHus” .

4, VYpok Ned. Keiic. [IporpaMmmupoBanre Kak BBI30B. 1 Kombunuposannoe | Ka6.Ne 10 Texymmit
Komangnas pabora. [Ipoiinurte n1abupuHT, U3y4UB
OCHOBHBIE aJITOPUTMHUYECKUE KOHCTPYKIIHH.

5. Ypok Ne5. Keiic. Uccnenyem urpsl 1iist 1 Kombununposannoe | Ka6.Ne 10 Texymmit
nporpamMmucToB. PaboTa B komaHe.

BlocklyDuino — cpena nporpaMMupoBanusi pooOTOB — 2 4

6. Ypok Ne 6. BlocklyDuino — cpena 1 Kombununposannoe | Ka6.Ne 10 Texymmit
IPOrpaMMUpPOBaHUs pOOOTOB.

7. Ypok Ne 7. BlocklyDuino — cpena 1 Kombunnposannoe | Ka6.Ne 10 Texymmit
nporpammupoBanus podoros. Keiic: Komananas
pabora.

3HAKOMCTBO C SI3IKOM TMporpamMmMupoBanus Python — 2 4

8. Ypok Ne 8. 3HaKOMCTBO C A3BIKOM 1 Kombunuposannoe | Ka6.Ne 10 Texymnit
nporpamMmupoBanus Python.

0. Ypok Ne 9. Ctpykrypa mporpamMmsbl. Tumnsl qaHHbIx. | 1 Kom6unmnposannoe | Ka6.Ne 10 Tekymmit
[IepemenHsIe.

OCHOBHbBIE aNITOPUTMUYECKUE KOHCTPYKIMH — 4 4

10. Ypok Ne 10. JIuneitnsie anroputmsl. Kelic 1 OsznakomurenbHblid | Ka6.Ne 10 Texymnii

11. VYpok Ne 11. BerBsimuecs anroputmel. Munu-keiic | 1 Kom6unuposannoe | Ka6.Ne 10 Texymmit




Ne | Jdara | [ara Tema 3ansaATHA Ko - Bpems dopma Mecro dopma

n/n no no BO | MpoBeleHUsl 3aHATUSA NMpoBe/IeHUsI | KOHTPOJISt
1aHy | paxkry 4acoB 3aHATHH
12. VYpok Ne 12. [fuknuyeckue alropuTMBbl. 1 Kom6unuposannoe | Ka6.Ne 10 Texymuit
13. Ypok Ne 13. Brio>keHHbIE LIUKIIBI. 1 Kom6unuposannoe | Ka6.Ne 10 Texymuit
Pabota ¢ oobektamu B Python - 4
14. Ypok Ne 14. Criucku. Munm-keiic 1 Kom6unuposannoe | Ka6.Ne 10 Texymmit
15. Ypok Ne 15. dynknum. 1 Kombunuposannoe | Ka6.Ne 10 Texywmuit
16. Ypok Ne 16. Moaynu. 1 Kombununposannoe | Ka6.Ne 10 Texymmit
17. VYpox Ne 17. Pabota ¢ TeKCTOBBIMU (haitiamu. 1 Komb6unuposannoe | Ka6.Ne 10 Texymmin
I'paduueckue moaynu Python — 5 u
18. VYpok Ne 18. I'paduueckuit moayns PyTurtle. 1 Kom6unuposannoe | Ka6.Ne 10 Texymmit
19. Ypok Ne 19. I'paduka ¢ monynem tkinter B Python. | 1 Kom6unuposannoe | Ka6.Ne 10 Texymmit
3HAaKOMCTBO C TaOJUYHBIM IIPOLIECCOPOM - 5
20. VYpox Ne 20. 3HaKOMCTBO € O()UCHBIM ITAKETOM. 1 Kombunuposannoe | Ka6.Ne 10 Texymmmii
21. VYpox Ne 21. Dranbl paboThI C TOKYMEHTOM. 1 Kombunuposannoe | Ka6.Ne 10 Texymnit
22, VYpok Ne 22. dopmatupoBanue TabIuIL. 1 Kom6unmnposannoe | Ka6.Ne 10 Texymuit
23. VYpox Ne 23. PaGora ¢ nucrtamu. 1 Kombunuposannoe | Ka6.Ne 10 Texymmmii
24, Ypok Ne 24. bokoBas naHens. 1 Kombunuposannoe | Ka6.Ne 10 Texymnit
PaGora ¢ >nekTpOHHBIMH TabnmuIaMu — 6 9
25. VYpox Ne 25. Bei6op stueek. unanazonsl. opmar 1 Kombunuposannoe | Ka6.Ne 10 Texymnii
STYECK.

26. Ypok Ne 26. [Tanens Gpopmyn. Macrep GyHKIHA. 1 Kom6unmposannoe | Ka6.Ne 10 Texymuii
27, VYpok Ne 27. TIpaktuueckas pabora. Keiic 1 Kom6unmnposannoe | Ka6.Ne 10 Texymmit
28. VYpox Ne 28. O6paboTKa TaHHBIX. 1 Kombnauposannoe | Kac.Ne 10 Texyrmmii
29. VYpox Ne 29. [Ipaktuyeckas padora. Keiic 1 Kom6unuposannoe | Ka6.Ne 10 Texymuit




Ne | Jdara | [ara Tema 3ansaATHA Ko - Bpems dopma Mecro dopma
n/n no no BO | NpOBeJeHUs! 3aHATHA NpPOBe/IeHUs1 | KOHTPOJIst
1aHy | paxkry 4acoB 3aHATHH

30. Ypok Ne 30. Ilnarpammer u rpaduku. Keiic 1 Kom6unuposannoe | Ka6.Ne 10 Texymmit

Bosmoxknoctn Google Sheets —4 u

31. Ypok Ne 31. Bosmoxxknoctn Google Sheets. 1 Kom6unuposannoe | Ka6.Ne 10 Texymmit

32. VYpok Ne 32. dynkunu B «Google Sheets. 1 Kom6unuposannoe | Ka6.Ne 10 Texymmit

33. VYpok Ne 33. OtHOCHUTENbHAS U a0COIIOTHAS 1 Kom6unuposannoe | Ka6.Ne 10 Texymmit
azpecanusi.

34. Ypok Ne 34, O6paboTka naHHbIX. J[narpaMMel 1 1 Kombunuposannoe | Ka6.Ne 10 Texymmit
rpaduKH.




2.2. VYcnosus peanuzayuu npocpammel.

MarepuanbHO — TEXHUYECKOE OCHAICHUE 3aHATUN. |1 3aHITUI C J€TbMU
TpeOyeTcs TPOCTOPHOE CBETJIOE TMOMEIIEHHE, OTBEYaIollee CaHUTapHO-
TMrueHn4eckuM HopMaM. [lomenieHune NOMKHO OBITH CyXO€, C €CTECTBEHHBIM
JOCTYIIOM BO3/lyXa, JIETKO IPOBETPUBAEMBIM, C JIOCTATOYHBIM JIHEBHBIM M
BEUEPHUM OCBELICHHEM. BedepHee oOCBelIeHHE JIydlle BCEro o0ecneduBacT
JIOMUHECIIEHTHBIMH JIaMIIAMH, CO3JIAIOLIMMHU OECTEHEBOE OCBEIICHUE, OIM3KOE K
€CTECTBEHHOMY.

O6opynoBanue kabuHeTa

JUia 3aHATHM B TOMELIEHUM MMEIOTCS CTOJbl, CTYJbsl, IPOEKTOp U
NIEPCOHANIBHBIN KOMIBIOTEp (U1 ITOKa3a Npe3eHTalui).

KpacuBoe odopmieHrne yueOHOro mOMENICHUs, YACTOTAa U TOPSIAOK B HEM,
NPaBUJIBHO OPraHW30BAHHBIE Pa0OYHME MECTa MMEIOT OOJBIIOE BOCIUTATEIBHOE
3HaueHue. Bee 310 IMCHUIITMHUpPYET PedsT, CIocOOCTBYET MOBBIIICHUIO KYJIBTYPbI

UX TPYyZa ¥ TBOPYECKOW aKTUBHOCTH.

O0opyaoBaHUA HEOOXOAUMBIE JUTS 3AHATHS

O6opynoBaHue, MOCTYIHUBIIEE B paMKax peanu3anuu (eaeparbHOro
npoekta «CoBpeMEeHHas IIKOJa» HalUMOHAIBHOro mnpoekta «OO0pa3oBaHuE» B
MBOY COLI Ne6 um. @.M. fposoro cr. HOBOJNEYIIKOBCKOW B CTPYKTYpPHOE
nonpaszzaenenue Llentp oOpa3oBaHus HUPPOBOro M ryMaHUTApHOTO Hpoduieit
«Touka pocray.

No | HaumenoBaHwue KpaTkue npumepHble TEXHUYECKHE XapaKTePUCTUKU En | Kon
n/m | obopynoBaHus nuiec
u3 TBO
M
1 2 3 4 5
1.1 AIIUTHBHOE 000PYIOBaHHE
1.1 | 3D-mpunTep Tun npuntepa: FDM, FFF. Marepuan (ocuoBHoi): PLA. KomudgectBo | mT 1
A nevaTarmux rojoBok: 1. Pabouwmii cTon: ¢ mogorpeBoM. Pabouas oGmacts
(XYZ): or 180x180x180 Mmm. MakcuManbHast CKOPOCTh iedaTw: He MeHee 150
MM/cek. MUHUMAaJIbHAS TOJIIIMHA CJI0s: He 0osiee 20 MKM. 3aKpBITHIH KOPITYC:
Hanmare. OXJIaxIeHIe 30HbI IIeYaTh: HaJludue.
1.1 | Ilnmacruk g 3D- | Marepuan: PLA, coBmectumocts ¢ 1. 1.1.1 T 10
2 MIpUHTEpa
1.2 | KowmmsroTepHoe 000pyI0BaHHE
1.2 | M®VY (mpunrep, | Tun ycrpoiictBa: M®Y. IlBeTHocTh: 4epHO-Oenblit. @opmar Oymarm: He | mT 1
A CKaHep, KOIUp) MeHee A4. TexHonorusa medaTu: ja3epHas. PaspemieHne meyatu: He MeHee
1200x1200 To4uek. ABTONOJATYNK OyMaru: HATHIHE
1.2 Hoyt0yx ®dopm-thakrop: Tpanchopmep. Kectkas kinaBuatypa: TpeOyercsa. Hammawme | mrT 10
2 MOOHMIIBHOTO PYCCKOM pacKJIafKi KIaBHATYPHI: TpeOyeTcs. CeHCOpHBIi 3KpaH: TpedyeTcs.
KJacca VYT0II MOBOPOTa CEHCOPHOTO 3KpaHa (B CIIyyae HEOTKIIFOYaeMOH KJIaBHATYPHI):
360 rpamycoB. /lmaromamp CEHCOpPHOTO SKpaHa: He MeHee 11 mroiiMoB.
[MpousBoautensHOCTH Mporeccopa (mo tecty PassMark - CPU BenchMark
http://www.cpubenchmark.net): ae meree 2100 equnani. O0beM onIepaTUBHOM
namstu: He MeHee 4 ['6. O6bem Hakonurenss SSD/eMMC: He menee 128 0.
Bpewms aBToHOMHOM paboThI OT OaTapen: He MeHee 7 yacoB. Bec HoyTOyKka: He
6ouee 1,45 kr. Ctuiyc B KOMIUIEKTE TIOCTaBKU: Tpedyercs. Kopmyc HoyTOyKa
JIOJDKEH OBITH CIIEIHAIIFHO ITOATOTOBIICH ISl O€30MIaCHOTO MCIIONB30BAHMS B
yueOHOM TMponecce (MMETh 3allMTHOE CTEKJIO IOBBINICHHONW ITPOYHOCTH,




BBIJICP)KUBATh MaJeHue C BbICOTHI He MeHee 700 MM, COXpaHATh
paboTOCIOCOOHOCTh  MpPHU  MOMAJaHUHU TaKXKEe  UMCTh
MPOTUBOCKOJB3SIIIMNE M CMSTYAOIINE yAapbl JJIEMEHTh Ha KOPITyCe):
TpebyeTcs. [IpemycTaHOBICHHAs OMEPALMOHHAS CHCTEMa C TpadHICCKHM
uHTEpdEiicom, obecrieunBaromas paboty
PacIpoOCTpaHEHHBIX 00pa30BaTENbHBIX U OOLICCHCTEMHBIX TPHIOKCHHIA:
TpeOyercs.

BIIarM, a

IOJIB30BATCIILCKUM

14

YuebHOe 000pynOBaHHE

14

[lnem
BUPTYaJIbHOU
pearbHOCTH

Illnem BupTyanpHOW peanbHOCcTU. Hamuune 2 T
Paspemenne: He meree 1440 x 1600 Ha rima3. BeTpoeHHBIE CTepeOHAYIITHUKH:
Hannuyne. BceTpoeHHble MUKpOQOHBI: Hadudyue. BCTpoeHHBIE Kamephl: He
MeHee 2 mT. Bo3M0oXHOCTh 6ecIipoBOTHOTO HCIIOIB30BaHUA. COBMECTUMOCTh
¢ IIK - pexomenayeTcsi.

KOHTPOJUIEPOB:

KO
MIT
Je
KT

Hoytoyx
BUPTYaJIbHOU
peanbHOCTH

Paszpewenue skpana: He MeHee 1920x1080 nukceneit. [Ipou3BoaUTENBHOCTD
mporieccopa (o PassMark - CPU BenchMark
http://www.cpubenchmark.net/): HE 9500 €IIUHALL.
[TpousBonutensHOCTh Tpaduueckoln monacucTemsl (mo Tecty PassMark
Videocard Bench-mark http://www.videocardbenchmark.net): He Menee
11000 equaui. O0beM omnepaTuBHOU MaMaTH: HEe MeHee 8 ['0. O0beM mamsTu
BUICOKapThI: He MeHee 6 ['0. O0beM TBEpAOTEIHPHOTO HAKOIIUTENS: HE MEHEe
256 T'6. Hannume pycckoil packiagku KiaBuatypbl: TpeOyercs. Hammuue
(poBOro  BHICOBBIXO/A,
BUPTYalIbHOU

TECTy
MeEHee

COBMECTUMOIO C IIOCTAaBISAEMBIM IIUICMOM
Tpedyercs.
rpaduueckuM ToONIB30BaTeNILCKUM HHTEpdeiicom, obecreunBaromas padboTy
pacnpocTpaHeHHbIX 00pa30BaTENIbHBIX M OOLIECUCTEMHBIX IPUIIOKEHUI:
TpeOyercs.

peanbHOCTH: [Ipenyctanoenennas OC ¢

dororpammerpu
YecKoe
MIPOrpaMMHOE
obecrnieueHue

IIporpammuoe obecrieueHue it 00pabOTKH H300paKCHUH U OMpeACICHUS
(dhopMmbI, pa3sMepoB, MOJOXKEHHUS M HHBIX XapaKTEPUCTUK OOBEKTOB Ha
IUIOCKOCTH WJIM B TIPOCTPAHCTRE.

Ksanpoxonrep,
T 1

®dopm-hakrop: yeTpoiicTBo min Habop 1yt cOopku. KaHai cBsi3u yripaBieHHs
KBaJIPOKONITEPOM: Hanmuune. MakcuMainbHas JAIbHOCTBIO Mepeiadyl JaHHbIX:
HEe MeHee 2 KM. beckomiekropHble
KoHTpoyuiep: Hamuuue. [lojaepkka ONTHUYECKON CHUCTEMBbl HABHUTAIMM B
MOMEIICHUH: Haaumaue. Moxyis (poTo/BHICOKAMEPHI pa3pelieHHeM He MEHee
4K: wnanmume. Monynp HaBuraumu GPS/TJIOHACC: wnamuuwe. Ilynbr
YIpaBJICHUS: HATHINE. AKKYMYJISITOpHAs OaTtapes ¢ 3apsIHBIM YCTPOHCTBOM:
Hanmuue. [IporpaMMHOe pUIT0oKEHUE JJIs POTPAMMHUPOBAHUS U YIIPABICHUS
KBaJJPOKOIITEPOM, B TOM YHUCIIE UTS CMapT(HOHOB: HATHIHE.

MOTOpBL: Hanuuue. IloneTHbId

Ksanpoxonrep,
THI 2

DopM-pakTop: yCTpoHCTBO With HabOop 1y1s cOopku. Kanan cBsi3u ynpaBieHUs
KBaJ[pOKoNTepoM: Hammuue. KoJmekTopHble MOTOpEI: Hammuue. [lonmeTHbIi
KOHTPOJUIEp C BO3MOXKHOCTBIO MPOrpaMMHpOBaHus: Hamudue. [lommepikka
ONTHYECKOM CHCTEMbl HABUTAIlMK B TMOMelleHHH: Hanuune. Moayiap Wi-Fi
BUICOKAMEPHI: Kamepa onruueckoro
AkkymynsTopHas ~ Oatapes ¢ 3apSAOHBIM  YCTPOHCTBOM:
IIporpaMMHOEe npUIOXKEHUE A HPOrPaMMUPOBAHUSA
KBaJJPOKOIITEPOM, B TOM YHCIIC JIIsl CMapT(HOHOB.

HaJIM4Hue. IOTOKa: HaJIN4ue.
HaJIM4yue.

U yIOpaBICHUS

Cwmaptdon

CoBMecTuMOCTb C KBajapokontepoM 1. 1.4.4 Jluaronanb 3KpaHa: HE MeHee
6.4. Pazpemenne skpana: He menee 2340x1080 mmkceneir. BerpoenHas
namsTh: He MeHee 64 I'b. OnepartuBHas mamsts: He Menee 4 ['6. Emkoctb
akkymyssitopa: He meHee 4000 mA4. Bec: He 6omee 200 rp.

Menunasona

doroanmapar ¢
00BEKTUBOM

KommuectBo 3¢ ¢dexTuBHBIX mHKcenoB: He MeHee 18 muH. Paszpem s
MuKkpodoHa 3,5 MM: Hamare. 3armrch BUICO: HATHIHE.




3.2 | Kapra mamsaru | OObem mamstu: He MeHee 64 1'0. Kitacc: He Hike 10. CoBmectumocth ¢ 3.1. | mT 2
TSt
¢doroanmapara
3.3 | Ilrarus MakcumanbpHas Harpyska: He MeHee 2 K. MakcuManbHasl BBICOTa ChEMKH: He | T 1
MmeHee 148 cm.
3.4 | Mukpodon JnmHa kabens: He MeHee 3 meTpoB. CoBMecTHMOCTD ¢ 11 3.1. BO3MOXHOCTE | T 1
nonkiroueHns K HoyTOyKy/[1K/doToanmapary: nanmuue.
6 [IporpammHOe obecnieueHne, pacpocTpaHsieMoe OecIiaTHO
6.1 | IIporpammuoe O6naunbiii nHcTpymeHT CAIIP/ACYII, oxBaTbBaromui Bechb TNpolecc | JIK -
obecrieuenne At | pabOTHI ¢ M3AECTHAMH — OT MIPOEKTUPOBAHUS IO M3TOTOBICHUS e
3D- H3
MOJEITMPOBAHMS ns
6.2 | IIporpammuoe Wucrpyment anst mepeBopa ¢opmarta ¢aiiia U3 OZHOIO THMA B APYTOH, | I -
obecnieuenne it | WOHATHBIN 3D-mpuaTepy (1. 1.1.1). Hammame pycckoro si3pika. [IpuMensieTces | e
noarotoBku 3D- | Tarxke IS MacIITaOUpOBaHUS M3IENHA, PACHOJIOXKEHUs Ha pabodeM croie, H3
Mojenen K | YCTQaHOBKHM NapaMETPOB II€YATH U T. 1. ns

ncyaTu

I[I/II[aKTI/I‘IeCKI/Ie MaTCpHraJIbl: pa3gaTOYHbIC MAaTCPUAJIbI, CXCMbI, HAT'JIAAHBIC
nocoOusi, H(GOpPMAIMOHHAS U CIIPABOYHAs JIUTEpaTypa

Nudopmannonnoe odecreueHme

1.  https://scratch.mit.edu/projects/426272417/editor

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

KanpoBoe obecneuenue: npenogaBaTeiab HHPOPMATHKHU.
2.3.Dopmul ammecmayuu.
ATtTtectanus (MpOMEXyTOUYHAsl U UTOTOBast) 1O IaHHOU ITporpaMmMe B hopmax,
OTIPEJICTICHHBIX YUYEOHBIM IJIAHOM.
OrneHnnBanue pe3yabTaTOB MPOBOJUTCS MO YPOBHEBOU CUCTEME (BBICOKHIA,
CpPEeIHUH, HUZKUIA).
2.4. Oyenounvle mamepuail.
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Kirou Kputepuu onenuBarotcs B quaras3one ot 1 g0 3 6amios, rie:
1 0aJs1 — HU3KUN YPOBEHb OCBOCHUS NMPOTPAMMBI;
2 Oajyia — CpeIHUI YPOBEHb OCBOCHUSI ITPOTPAMMBI;




3 Oasa — BBICOKUH YPOBEHb OCBOCHUS MPOTPAMMBI.
2.5. Memoouueckue mamepuaioi.

Jlist peanu3anuy AaHHOW MporpaMMbl METOAbl OOy4YeHHUs BbIOMpaIOTCsS B
3aBUCUMOCTH OT JTamna Y4eOHOro mpolecca M YpPOBHS YCBOGHHUS 3HAHUU
Pa3IMYHBIMU YYaIIUMHUCS.

Meroabl 00y4eHus:

Harnsaueli  npakTUYeCKUd, CaMOCTOATENBHOTO  M3YYEHHS,  METOJ
CTUMYJISIIMHA U TIOOLPEHUS, UTPOBOM, CIIOBECHBIN

MeTtoanl BOCIUTAHUS:

VY0exnenust, CTUMYJIMPOBaHUE, MOTUBALUS, TOOLIPEHHE.

JleBu3oM coTBOpuUecTBa C JAETbMH siBisieTca «OOydas BOCHHUTBHIBATH —
BOCIIUTHIBaTh 00y4as». [Ipu 3TOM TOMUHUpPYET akCMOMa: NEAAror 1 JIeTU JeNaroT
OJIHO JI€JI0, BCE 3aMHTEPECOBAHBI CAENATH €r0 XOPOUIO.

Jist  peanuzanuMy  JTaHHOW TPOrPaMMbl  UCIOJIB3YIOTCSl  CJIEIYIOITUE
MeJarori4eckue TEXHOJIOTUU: HWH(OOPMAIMOHHBIE TEXHOJOTHUU, TEXHOJIOTHUS
IpynmnoBoro  oOydeHHs, TEeXHOJOTHs JAu(GEepeHIIMPOBAHHOIO  O0y4YEHHS,
TEXHOJIOTHSI pa3BUBAIOIIETO 00YUYEHUS, TEXHOJIOTHS PA3HOYPOBHEBOTO OOYUEHHS,
TEXHOJIOTUSI UTPOBOM JEATETHLHOCTH, TEXHOJIOTHSI KOJJIEKTUBHOM TBOPYECKOM
JeSITEJIbBHOCTH, 3/I0pOBhECOEperaroias TeXHOIOT Hsl,

Onucanue METO0B OOyUYEeHUS:

CnoBecHble METOAbl OOY4YEHHsS] - CIIOBECHBIH (OOBSCHEHHE HOBOIO
Martepuana, 6ecena, pacckas u T.1.). [lenarory Heo6XoquMO Kak MOKHO MEHBIIIE
OOBSCHATH CaMOMYy, CTapaThCsl BOBJIEKATh JETel B OOCYXIECHHE, HENb3s
Neperpykatb, TOPONUTH I€TEN U Cpa3y CTPEMUTHCS Ha MOMOILb. PeOeHOK T0IKeH
nonpoOOBaTh MPEOJIONETh CE0s1, B 9TOM OH YUUTCS OBITh B3POCIIBIM, MACTEPOM.

Mertoasl mpobaeMHoro oOydyeHus: - BeiOupas uznenue ajis U3roToBJICHUS,
JKeNaTelIbHO CIUIAHUPOBaTh 00bEM pabdOThl Ha OJHO 3aHATHE, €CIU BPEMEHH
TpeOyeTcst OoJiblile, AETH 3apaHee J0HKHBI 3HATh, KaKasi 4acTh pabOThl OCTAHETCS
Ha BTOpoe 3aHsATHe. TpyAHble oOmnepanuu, TpeOyIHe 3HAYUTEIBHOIO
YMCTBEHHOTO HaIpPsHKEHUSI M MBIIIEYHOM JIOBKOCTH, 0053aTEeIbHO JOKHBI OBITH
OCO3HaHbI JEThMHU KaK HEOOXOIUMBIE.

Harmsinaelit meton oOydeHus - HarjsgHble MaTepHaNbl: PUCYHKH,
dotorpaduu, TAOMUIBI, CXEMBI, YEPTEKH, OIKypHAIBI, JEMOHCTPAIMOHHBIC
MaTepHaybl: TOTOBBIE PaOOTHI, OOpPA3Ibl, MHCTPYMEHTHI W TMPUCIIOCOOICHUS;
JIEMOHCTpPAllMOHHbIE BUAeoMmaTepuanbl. [lociie U3M0XKEHUsT TEOPETUUECKUX
CBEJICHUH TeAaror BMeCTe ¢ JE€ThbMU MEPEXOAUT K MPAKTHUECKOU NeATETbHOCTH.
[Ipu 3TOM ucnosb3yercst I TMOKa3a MHTEpaKkTUBHas aocka. Takum oOpa3om
NeJaror packpbIiBa€T TBOPYECKHE BO3MOXHOCTH PabOThl HAJl ONpEAeTIEHHBIM
3aJIaHUEM.

HrpoBasi ruMHacTHKa - UTPOBasi TAMHACTUKA B BUJIE YIIPAXXHECHUH (PUCYHOK
B Bo3ayxe). UToObI AeTH ObICTPO HE YTOMIISUIUCH M HE TEPSUIH HHTEPEC K IPEIMETY,
MOJIE3HO BBOJUTH CMEHY BHUJOB JEATEILHOCTH W YEpPEJOBAHUE TEXHUYECKUX
MPUEMOB C UTPOBBIMU 3aIaHUSIMU. TaKkKe UCIIOIb3YIOTCS TPAKTUUECKUE 3aJaHus,
BBITMIOJIHEHHE KOTOPBIX MPEANOIaraeT OpraHu3aliio KOJUIEKTUBHOM paboThI AETEH.



®opmbl  opranuzanuu yueOHoro 3ausitusi — becema, urpa, OTKpbITOE
3aHSTHE, MPAKTUYECKOE 3aHITHE, BHICTABKH,

CrpykTypa y4eOHOTO 3aHSATHUS:

1)  OpranuzanuonHas 4acth (1 MUHYTA).

JIeTn mpoXoJsT U pacCa’KUBAIOTCS IO CBOUM MECTaM.

2)  Bsopnas yacth: becena ¢ getbmu (5 MUHYT).

[lenaror oOBSABISAET ACTSAM TEMY, OOBSCHSET, Kak Oy/IeT MPOXOAUTH 3aHSATHE.

3)  BBOaHBIN TEXHOJIOIMYCCKUN HHCTPYKTaX (2 MHH).

[lenaror paccka3biBaeT TEXHOJOTUYECKUE ATAIbl pa0OTHI HAJ U3CIIUEM.

4)  CamocrosTtenbHas paboTa, TEKYIIMH MHCTpYyKTaxk mexarora (15
muHyT). [lemaror mokaspiBaeT W MOSTAMHO BBIMOJHIET PabOTy, MEPUOAHUECKU
00xo/1 ieTel, MoMorasi M yKa3bIBasi Ha OIIUOKH.

5)  Jlunammueckas may3a, pusmMuHyTKA (2 MUHYTBI).

OTapIX o1 OETEH.

6) IlomBenenme utoros. Peduekcus. (4 MUHYT).

[lenaror, oOcyxas ¢ I€TbMH UX pabOTHI, 33JJa€T KOHTPOJIbHBIE BOIIPOCHI U
MSATKO YKa3blBa€T Ha OIIMOKM M HENOuY€Thl B paboTe, OTMEYaeT yjaadu. 7)
3aBepiienue padboTsl (1 MunyTa).

COT'JTACOBAHO COT'JTACOBAHO
[IpoToKon 3aceaHus 3aMecTHTENb TUPEKTOPA MO
METOINYECKOTO 00bETMHEHHUS BP
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