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CETb LEHTPOB LUUPPOBOIO

OBPA3OBAHMSA AETEM «IT-KYB» UHOOPMATUKA

MoscHuTenbHasa 3anuckKa

LleHTpbl 06pazoBaHusa LMDPOBOro U rymaHutapHoro npodgunei «Touyka poctas Oblin CO3-
[aHbl KaK CTPYKTypHble nogpasgenieHns obweobpasosaresibHbIX OpraH13aLmi, OCyLLEeCTBIA-
Wux obpasosartesibHylO AEATENbHOCTb MO OCHOBHbIM 06Ue0bpa3oBaTesibHbIM NPorpaMmmam.
JaHHble LeHTpbl pacrnonoXeHbl B TOM YWUC/Ie U B CENTbCKOW MECTHOCTM U Masbix ropojax, Ha-
npas/eHbl Ha (OPMUPOBAHUE COBPEMEHHbIX KOMMETEHLMIA M HABLIKOB Y OBOYYalOLLMXCA, B TOM
yucse no npeameTHbiM obnactam «TexHonorus», «Marematnka u Hdopmatnkas, «Dusnye-
CKas KynbTypa M OCHOBbI 6e30nacHOCTH u3HedeaTenbHocTu» B 2019 r.

LleHTpbl 06pasoBaHUa ecTeCTBEHHO-HAY4YHOW HanpaseHHOCTU «ToYKa pocTa» Co3faHbl C
LIe/Iblo Pa3BMTMA Yy 0OyYaloLLMXCA eCTeCTBEHHO-Hay4HOW, MaTeMaTuieckon, MHhopMaLMoHHOM
rPaMoTHOCTH, (HOPMUPOBAHUSA KPUTUHECKOTO U KPEATUBHOMO MbILL/IEHUS, COBEPLUEHCTBOBAHMUSA
HaBbIKOB €CTECTBEHHO-HAYYHOW HanpaB/eHHOCTM, a TaKXe [ANA MPaKTUYEeCKOW OTpaboTKu
yuyebHOro marepuana no y4ebHoim npegmetam «Pusuka», «Xumus», «bronorusas».

Lenb v 3apaum

* Peanusaumsa OCHOBHbiIX 06Lle00pa3zoBaTesibHbIX MPOrpamMM Mo y4ebHbIM npegMeTam
€CTeCTBEHHO-Hay4YHOM HanpaBieHHOCTH, B TOM YAC/Ie B paMKax BHEYPOYHOM AesATesIbHO-
cTn obyyatowmxcs;

* paspaboTka U peanusaumsa pPasHOYPOBHEBbIX AOMOJHUTENbHbIX 06Le0bpasoBaTesbHbIX
nporpaMm ectecTBeHHO-Hay4YHOW HanpaBNEHHOCTH, @ TAKXKE UHbIX NPOrpPamMMm, B TOM YUC-
Ne B KaHUKY/SIpHbIM nepuos;

* BOBJ/IEYEHWE YYALLMXCA U NeJarorMyecknx paboTHUKOB B MPOEKTHYIO AeATENbHOCTb;

* OpraHu3auus BHey4ebHOW LeATeIbHOCTU B KaHUKYIAPHbIM nepuog, paspaborka u peanu-
3aUMa COOTBETCTBYIOLLMX OOpa3oBaresibHbiX NPOrpaMm, B TOM Y1cie 4ns narepen, opra-
HWU30BaHHbIX 0Opa3oBaTeNIbHbIMU OPraHU3aLMUAMU B KAHUKYNIAPHBIA NEPUOL;

* MosbleHne NPoheCcCMOHaIbHOro MacTepcTBa NeaarorMyeckux paboTHUKOB LeHTpa, pe-
anM3yoLLMX OCHOBHbIE U AOMOJSIHUTESNbHbIE 0OLLeobpa3oBaTesibHble NPOrpaMMbl.

CoszpaHue ueHTpa «Touka pocta» npeanosaraet pas3sutve obpasosaresibHON MHPACTPYK-
Typbl 06LieobpazoBarenbHOM OpraHM3aumu, B TOM Yucsie ocHaleHue obuieobpasosarenbHoM
opraHv3aumu:

* obopynoBaHueM, cpeacTBaMm 0OydYeHUsi U BOCMIUTAHUA 4SS U3yYeHUs (B TOM YKUCie IKC-
NepuYMEHTaNbHOr0) NPeAMETOB, KypCOB, AMCUMMAWH (MOpynen) ecTecTBEHHO-HAy4YHOM
HanpaB/eHHOCTU MPU peann3auum OCHOBHbIX 0OLieobpasoBaresibHbIX MPOrpamMM M Ao-
NONHWUTENbHLIX 06 eobpasoBaTesibHbiX NPOrpaMM, B TOM YMCie AJS PacLUMPEHUs Co-
AepKaHusa yuebHbix npeametoB «Dusmkay, «Xumusay, «buonorus»;

* obopynoBaHveM, cpeacTBamMy 0byyYeHUs M BOCNMUTAHUA ANA peanusaunu nporpamm ao-
NOSIHUTEIbHOrO 0OPa30BaHMA eCTeCTBEHHO-HAYYHOM HanpaBieHHOCTH;

* KOMMbIOTEPHbBIM U UHbIM 0OOPYLOBaHMEM.

Kpome Toro, ueHtpbl «ToYKM pocTa» MOryT BbICTyNnaTb B POSM MPOCTPAHCTBA A5 PA3BUTUSA
UMPOBON rPAMOTHOCTU HaCENEHUS, TBOPYECKOMN U NPOEKTHOW AEeATENIbHOCTU, NO3HABATEIbHOM
AKTMBHOCTU YyYaLLMXCA, UX poauTenemn, neaaroros v np. JaHHbIM NPOEKT paccynTaH Ha 5 ner.

Llenbio paHHoro nocobus siBNsieTCs CO3faHWe YCNOBUW ASiA BHELPEHWS HA YPOBHAX Ha-
yasibHoro obuiero, 0CHoBHOro obuero u (unun) cpeaHero obwero obpasosaHUsi HOBbIX METO-
[OB ODy4YeHWs M BOCMWUTaHMSA, 0Opa3oBaTesibHbIX TEXHONOMMIM, O0bBecneyMBaloLLIMX OCBOEHUE
06yyYaloLLMMUCS OCHOBHbIX U AOMNOMHUTENbHbIX 0bLeobpazoBartesibHbIX NPOrpaMm LUdpoBo-
ro, eCTeCTBeHHO-Hay4YHOro, TEXHUYECKOrO M ryMaHuMTapHoro npodwunien, obHoBNEHWE copep-
)KaHWA WM COBEPLUEHCTBOBAHME METOAOB OOy4yeHWs MnpefaMeTHbIX obnacten «TexHonorusy,
«Maremaruka u uHbopmatrkay, «Pusnyeckas KynsTypa M OCHOBbI HE30MACHOCTH XU3Heaes-
TENIbHOCTU».
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1. KoHctutyunss Poccuickon ®Depepaumn  (NpuHSTa  BCEHAPOAHbIM  FOJIOCOBAHUEM
12.12.1993 ¢ u3MeHeHuAMM, opOOpeHHbIMM B Xxof4e OBOLEPOCCUUCKOrO rO0COBaHMUSA
01.07.2020) — URL: http:/ /www.consultant.ru/document/cons_doc_LAW_ 28399 /(nata
obpauieHns: 10.03.2021)

2. epepanbHbli 3aKoH ot 29.12.2012 Ne 273-D3 (pea. ot 31.07.2020) «O6 obpasosaHuu B
Poccuiickornt Mepepaunmn» (c u3m. u gon., sctyn. B cuny ¢ 01.09.2020) — URL: http: / /www.
consultant.ru/document /cons_doc_LAW _ 140174 (nata obpaierus: 28.09.2020)

3. Macnopt HauunoHanbHoro npoekta «O6pasosaHue» (yTB. npesvamymom Coseta npw
MNpesvpeHte PO no ctparerMyeckoMy pasBUTUIO M HALMOHANbHbIM MPOEKTaM, MPOTOKON OT
24.12.2018 Ne 16) — URL: / /https:/ /login.consultant.ru link ?req=doc&base=LAW&n=319
308&demo=1 (nara obpauenus: 10.03.2021)

4. TocypapcteeHHaa nporpamma Poccuiickon @Depepaumm «Paseute obpasosaHus»
(yrBepaeHa NocTtaHoeneHueM MNpaeutensctea PO ot 26.12.2017 Ne 1642 (pepn. ot 22.02.2021)
«06 yTBEepkaeHMM rocyaapcTeeHHon nporpammbl Poccuiickon ®epepaumnn «Passutne obpa-
3oBanus» — URL: http: //www.consultant.ru document cons_doc_LAW_286474 (pata 06-
pawenus: 10.03.2021)

5. Crparerus pa3sutus BocnutaHus B Poccuiickon ®Pepepaummn Ha nepuopg go 2025 roga
(yrBepkaeHa pacnopsikeHvem [Mpasutensctea P® ot 29.05.2015 Ne 996-p «O6 yTeepxaeHuu
Crpateruu passutua BocnutaHua B Poccuiickon Mepepaunn Ha nepuog po 2025 ropa») —
URL: http:/ /www.consultant.ru/document/cons_doc_LAW_ 180402/ — (mata obpalue-
Husa: 10.03.2021)

6. MpodeccrmoHanbHbIM ctaHpapT «lleparor (neparornyeckas nesTeNbHOCTb B JOLUKOJIb-
HOM, HayasibHOM 00lLleM, OCHOBHOM 0bLieM, cpeaHeM obuiemM obpasosBaHuK) (BocnuTaressb,
yuutenb)» (pen. ot 16.06.2019 r.) (Mpukas MuHucTepcTBa Tpyaa v coumanbHom 3awmTtbl PO ot
18 okTa6psa 2013 . Ne 544H, c n3mMeHeHWsAMU, BHECEHHBIMU NPUKa3oM MuHucTepcTBa Tpyaa
cousawmtbl PO ot 25 pnekabps 2014 r. Ne 11154 un ot 5 asrycta 2016 r. Ne 422H) — URL: //
http: / /npodcraHgaptneaarora.pd — (aara obpawenus: 10.03.2021)

7. MpodeccroHanbHbiM ctaHgapT «lleparor gononHUTeNbHOro obpasoBaHWA aeTei W
B3pocsbix» (Mpukas MuHucTepcTBa Tpyaa v coumanbHom 3awmTel PO ot 5 mas 2018 r. Ne 298H
«06 yTBep>kaeHUM npodeccroHanbHoro ctaHgapTa «leparor gononHuTenbHoro obpasosaHus
geted u  B3pocnbix») —  URL: //https://profstandart.rosmintrud.ru/obshchiy-
informatsionnyy-blok /natsionalnyy-reestr-professionalnykh-standartov /reestr-
professionalnykh-standartov /index.php?ELEMENT _ID=48583 (nata obpawexus: 10.03.2021)

8. MepepanbHblIit rocyaapcTBeHHbI obpa3oBartesibHbld CTaHAAPT OCHOBHOro obuiero o6-
pa3oBaHus (yTBepKaeH npvkasom MuHucTepcTBa obpasosaHus 1 Hayku Poccuiickon Pepepa-
umu ot 17 nekabpsa 2010 r. Ne 1897) (pea. 21.12.2020) — URL: https:/ /fgos.ru (nata obpalue-
HuaA: 10.03.2021)

9. denepanbHbli rocyaapcTBeHHbIM obpasoBaTtenbHblii CTaHAapT cpeaHero obuiero obpa-
30BaHuA (yTBepXKAEH npukasoM MuHuctepcTBa obpasoBaHus v Hayku Poccuiickon @epepa-
ummn ot 17 maa 2012 r. Ne 413) (pen. 11.12.2020) — URL: https:/ /fgos.ru (nata obpatueHus:
10.03.2021)

10. MeTtoanyeckne pekoMeHAauMM MO CO3A4AHMI0O U (PYHKLMOHUPOBAHUIO OETCKUX TEXHO-
napkos «KeaHTopnym» Ha 6a3e obuieobpasoBaresibHbIX opraHusauuii (YTeep>kaeHnl pacnops-
eHnem MwuHucTepcTBa npocselteHnss Poccuiickont @®epepaumn ot 12 aneapa 2021 r.
Ne P-4) — URL: http://www.consultant.ru/document/cons_doc_LAW_ 374695/ (pata
ob6pawenus: 10.03.2021)

11. MeToanyeckue pekomeHpaunm MO CO34aHUIO U (PYHKLUMOHMPOBAHMIO LLEHTPOB LUdpo-
Boro obpasosaHua «IT-ky6» (yTBep)kaeHbl pacnopsykeHueM MuHWcCTepcTBa MpOCBELLEHMS
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Poccuimckoinn ®epepauun ot 12 saueaps 2021 r. Ne P-5) — URL: http: / /www.consultant.ru/
document /cons_doc_LAW_374572 / (nata obpawenus: 10.03.2021)

12. MeTtoamnueckne pekoMeHaauum No co3naHuio U hyHKLUMOHMPOBaHUIO B 06Leobpasosa-
TeJIbHbIX OPraHW3auMaAX, PACMNOIOXKEHHbIX B CE/IbCKOM MECTHOCTU U MaJlblX ropojax, LEeHTPOB
06pa3oBaHMsA ecTeCTBEHHO-HAYYHOW M TEXHONIOrMYECKon HanpaeneHHocTen («Touka pocTax)
(yTBepxxaeHbl pacnopsikeHueM MuHuctepctBa npocseweHus Poccuiickont @epepaummn ot 12
auaps 2021 r. Ne P-6) — URL: http://www.consultant.ru/document/cons_doc
LAW_374694 / (pnata obpawenus: 10.03.2021)

OcHoOBHbIEe NOHATUA U TEePMHUHDI

AnroputM — KoOHeyHOe TOYHOe MnpeanucaHve AeUCTBUIA, KOTopble HeobXOAMMO BbIMOI-
HWUTb AN1A peLUeHUs NoCTaBNIeHHOW 3a4auM.

AcceTbl — KOMMOHEHTbI, KOTOPble NPeACTaBAAOT COOOM rpaduKy, 3BYyKOBOE COMPOBOXKAE-
HWe WM CKPUNTI.

Busyanusauua — meTop npenocTasneHus abcTpaktHon MHdopmauun B hopme, yaobHoM
LNA 3pUTE/IbHOrO BOCNPUATUSA U aHaNU3a ABJIEHWUS UM YUC/IOBOTO 3HAYEHUS.

BuptyanbHas peanbHocTb (VR) — COBOKYNHOCTb TEXHONMIOrMW, C MOMOLLbIO KOTOPbIX
MOYXHO CO3[1aTb MCKYCCTBEHHbIA MUP, (PU3UYECKU HE CYLLECTBYIOLLWIM, HO OLLyLLLIAeMbIM OpraHa-
MW YYBCTB B peasibHOM BPEMEHW B COOTBETCTBMM C 3aKOHAMU (PU3MKM.

BcnomoratesnbHbI anropuTM — 3TO aNrOPUTM, BbIMOSHAIOWMI HEKOTOPYIO 3aKOHYEH-
HYIO 4acTb OCHOBHOro anroputma. B asbike Python moxkeT peanusoBbiBatbcs B BUae hyHKLMUMN.

Jatunk — cpefcTBO M3MepeHu, npedHasHayeHHoe Ans BbipabOTKM CUrHana usmepu-
TenbHOW MHopMauum B popme, yaobHow Ans nepepadu, AanbHenwero npeobpasosarus, o0b-
paboTKK U (MM) XpaHEHUS, HO He NMOAAAIOLLENCA HENOCPEACTBEHHOMY BOCMPUATHIO Habntoaa-
TeneM. [JaTumkm, BbINOSIHEHHbIE HA OCHOBE 3/1IEKTPOHHOM TEXHUKM, HA3bIBAIOTCA 3N1EKTPOHHbBIMU
parunkamu. OTaenbHO B3ATHIM AATYMK MOXKET ObITb NpeAHa3Ha4eH AJiA U3MepeHus (KoHTpons)
1 npeobpasoBaHMs OAHON (PU3NUYECKOW BESMYMHDI UM OLHOBPEMEHHO HECKOJSIbKUX (hu3nye-
CKWUX BEJTUYMH.

UrpoBoe none — 3apaHee CKOHUIryprpoBaHHasa NaowagKa ¢ 3aaaHuamMu ans pobora.

UcnonHutenb anroputMa — 3TO HEKOTOPbIN OOBLEKT (TEXHUYECKOe YCTPOUCTBO, PoboT,
aBTOMart), CNoCOBHbIN BbIMOHATL ONpeaeNiéHHbIN HAbop KOMaHg anroputma.

KopTexx — 310 ynopsipoyeHHas U HeMaMeHsiemMas MoCNefoBaTe/IbHOCTb 3/1IEMEHTOB pas-
JIMYHOTO TUNa.

JINHeHHbIK aNropuTM — 3TO ANITOPUTM, B KOTOPOM KOMaHAbl NocsiefoBaTtesibHO BbIMo-
HAIOTCA OQHOKPATHO OAHa 3a ApYrow.

OnepaTtop — 3TO CMMBOJI, KOTOPbIM BbINOSHAET ONepauUmto Hag OAHUM UIN HECKOJIbKUMU
onepaHaamu.

OnepaTtop uukna — onepatop, KOTOPbIH BbINOJIHAET OAHY M Ty XXe Noc/iefoBaTelbHOCTb
LEWUCTBMIM HECKOJIbKO pas, KOJIMYECTBO MOBTOPEHMI MO0 3aaaHo, MO0 3aBUCUT OT UCTUHHO-
CTU WU JIOXKHOCTU HEKOTOPOTO YC/TOBUS.

NMepemeHHaa — 3710 ob6nacTb NamsATM KOMMblOTEPA, KOTOPAsk UMEET Ha3BaHWe U XPaHUT
BHYTPM cebs Kakue-nnMbo aaHHble.

CkpunTt — nporpamma B cpege Scratch, kotopas coctout u3 6710KOB-0MNepPaTopos.

CnucoK — 370 ynopsaoyYeHHas u3MeHsieMas NociefoBaTe/lbHOCTb 3/IEMEHTOB Pa3/IMyHO-
ro Tuna.

Cnucok (B Scratch) — 3710 cnoxHaa nepeMeHHas, npefHa3Ha4yeHHaa AN XpaHEeHUs He-
CKONbKWUX 3HAYEHUN.
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Cpepa Scratch — Bu3yanbHbIM A3bIK NPOrpPaMMMUpPOBAHUSA, NO3BONAOLWMUIA CO34aBaTb WUH-
TepaKTMBHble My/IbTUMEAWIHbIE NPOEKTI.

CnpaiT — oauH M3 OCHOBHbIX KOMMNOHEHTOB cpeabl Scratch, ans kKoToporo nuweTca npo-
rpamMma.

YCcnoBHbIM anropuTM — 3TO a/ITOPUTM, MOPSAAOK BbINOIHEHUS KOMaH[ KOTOPOro 3aBUCUT
OT UCTUHHOCTH UK NTOXKHOCTU HEKOTOPOTO YC/IOBUA.

YcnoBHbIi onepaTtop — onepartop, KOTopbI UCMob3yeTcs A5 Bbibopa cpeau ansrepHa-
TUBHbIX OnepauMi Ha OCHOBE UCTUHHOCTU WU JTIOXKHOCTM HEKOTOPOIO YC/I0BUS.

Lluknuueckuit anroputmM — 370 aNropuTM, NpeaycMaTpuBatoLLMin MHOrOKpaTHoe NoBTO-
peHue rpynnbl KOMaHz, Ha3biBAaEMbIX TEJIOM LMKNa.

A3bik nporpaMMupoBaHua — 370 Habop opManbHbIX NPaBWU, MO KOTOPbLIM MULLYT NPO-
rpaMMmbl.

Python — 370 s3blK NporpaMMMpoBaHus, NPUMeHsiEMbIA A5 pa3paboTku camocTosTesb-
HbIX MPOrpamM, a TakKe A4S CO34aHMA NPUKNAAHbIX CLUEHApPUEB B CaMblX pasHbix obnactax
NPUMeHeHus.

CTpykTypupoBaHue MaTepuasioB

CopeprkaHne obyyeHUs MOXKET ObiTb MPEACTABIEHO CleAyoLWMMK pa3aesiaMu:

* [lporpammupoBaHue Ha Python;

* Metogabl peructpauuu aaHHbix. [porpaMmupoBaHune pacyéTtos;

* TexHONOrMM KOOMPOBAHUSA U Nepeaayn MHhopmaumm;

» Cpegna nporpamMmupoBaHus Scratch;

* Cpepna nporpammupoBaHnus gns Arduino;

* PobototexHuka;

» Bonpocbl MCKYCCTBEHHOrO MHTENNEKTA.

Ins kaxxporo pasgena noarotosseHbl fabopatopHble paboTbl ¢ HEOHXOAMMbIM TeOpeTUYE-
CKM MaTepuasiom, 3aJaH1sAMU U YKa3aHMEM K UX BbIMOSIHEHUIO. TaKKe MMeOTCA AuAaKTUYecKue
MaTtepuarbl 0bLEeN HanpaBIeHHOCTU, KOTOPblE MOXHO MCMO/b30BaTb MPU NMOATrOTOBKE Mpeno-
[ABaTesien M yYalmMxcs K 3aHATUAM W NpU BbiNoHeHUK labopatopHbix pabor.

OnucaHue maTepuanbHO-TEXHUYECKON Oa3bl LLeHTpa

[na opraHusaummn pabotbl LeHTpoB 06pa3oBaHus UMGPOBOro 1 ryMaHUTapHoro npodunien
«Touka pocta» peKkoMeHAOBaHO cregyouiee obopynosaHue:

* 3D-npuHTep, TMn npuHtepa: FDM, FFF.

« MOY.

* Hoytbyk MobunbHOro Knacca: nponsBoamTensHOCTL npoueccopa (no tecty PassMark —
CPU BenchMark http: / /www.cpubenchmark.net/): He meHee 2100 egmHuy). Ob6bem
onepatuBHoM namsaTu: He MeHee 4 [6. O6bém Hakonutens SSD/eMMC: He MmeHee
128 T6.

* AKKyMynsiTopHasi Ape/fib-BUHTOBEpT.

* MHorodyHKUMOHANbHBIA UHCTPYMEHT (MYNLTUTYN).

* Llinem BMpTyanbHOW peasibHOCTU: HaiMuyMe KOHTponnepos: 2 wT. PaspelieHue: He MeHee
1440 x 1600 Ha rnas. BcTtpoeHHble cTepeoHayLHUKK: Hannuune. BcTpoeHHble MUKpodo-
Hbl: Hannuue. BcTpoeHHble kamepsbl: He MeHee 2 WT. Bo3aMoxHocTb BecnpoBogHoOro mc-
Nosb30BaHuA.

* HoyTtbyk BMpTyanbHOW peasnbHOCTU: pa3pelueHue skpaHa: He meHee 1920 x 1080 nukce-
new. lNMpowuseoantensHocTb Npoueccopa (no tecty PassMark — CPU BenchMark http: / /
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www.cpubenchmark.net/): He meHee 9500 egmHuu. NMponssoanTenbHOCTb rpadryeckom
nogcuctembl  (no  Tecty  PassMark  Videocard Bench-mark  http://www.
videocardbenchmark.net): He meHee 11000 eguHuy. O6bEM onepaTMBHOM NaMATH: He
meHee 8 6. O6bEM namsaTH BuaeoKapThl: He MeHee 6 [6. O6beM TBepaOTENIBHOIO HAKO-
nutens: He meHee 256 6.

doTorpamMmeTpuyeckoe nporpaMmHoe obecrnedeHue.

KsagpokonTep.

Puc. 1. NNabopatopus LueHTpa
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NpumepHasa paboyas nporpaMma no npegmeTy
«UHdopmaTuka» c ucnonbzosaHuem o6opyanoBaHuUA
ueHTpa «Touyka pocTa»

Ha 6a3e ueHtpa «Touka pocTta» obecneunBaercs peanvsauns obpasosatesibHbIX MPOrpamMm
TEXHOSIOrMYECKON HanpaBNeHHOCTH, paspaboTaHHbIX B COOTBETCTBUM C TpeboBaHMAMU 3aKo-
HopaTesnbCcTBa B ccepe obpaszoBaHMsa U C y4€ToM pekomeHgaumin PegepanbHoro oneparopa
yuyebHoro npeameta «MHdopmatukas.

O6paszosarenibHas nporpamMma Mno3BosieT UHTErPMPOBaTh peasiuyemMble NOAXOAbl, CTPYK-
TYpYy ¥ COaep’KaHWe Npu opraH13aunmn obyyeHus nHhopmaTtukmu B 5—9 knaccax, BbICTpOEHHOM
Ha 6ase noboro U3 LOCTYNHbIX y4ebHo-MeToanyeckux kommniekcos (YMK).

Ncnonb3osaHne obopynoeaHua «Touka pocta» npu peanusauuu gaHHown Ol nossonsert
CO34arb YC/IOBUS:

* [ON1A pacLUMpeHUs COAEP’KaHUSA LKONbHOro 0bpasoBaHus No MHMOPMATUKE;

* [/19 NOBbILEHWUSA NO3HABATE/IbHOW aKTUBHOCTU 0BYyYaloLLMXCA B TEXHUYECKOW obnacTu;

* [O/18 pa3BUTUA NIMYHOCTU pebEéHKa B npouecce obyyeHUs MHDOPMATUKK, ero crnocobHo-
cTer, GOPMUPOBAHUSA U YAOBNETBOPEHWUA COLMANBHO 3HAYUMbIX UHTEPECOB M NOTPebHOo-
cTen;

* ans paboTbl C OAAPEHHBIMU LWKObHUKAMKU, OPraHM3auni X PasBUTUS B Pas/iMyHbIX 06-
nactsax obpasosaresibHOW, TBOPHECKON AEATENbHOCTH.
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Pob6oToTexHuKa

NMnaHupyeMble pe3synbraTbl OCBOEHUA Yy4eOHOro npeamMeTta
C ONMUCAHMEM YHUBEPCA/bHbIX Y4EOHbIX BEUCTBUN,
AOCTUraeMbix obyuarowmmmcs

JInyHOCTHBbIE:

¢opmrpoBaHrMe nNpocheccoHaNbHOrO CaMOOMNPEnENeHUsl, O3HaKOMJIEHUE C MUPOM
npodeccui, CBA3aHHbIX C UHDOPMALMOHHBIMU U KOMMYHUKALMOHHBIMU TEXHOJIOTUSIMU;
dhopMrpoBaHue yMeHWUs paboTaTtb B KOMaHAE;

pa3BUTUE BHUMATEIbHOCTWU, HACTOMYMBOCTH, LLeSIEYCTPEMIEHHOCTH, YMEHUA Npeogose-
BaTb TPYAHOCTH;

¢opmrpoBaHME HABLIKOB aHan3a U camoaHanmsa.

NMpepmeTHble:

hopMHpoBaHME NMOHATMN O pasNUYHbIX KOMMoHeHTax poboTa u nnardopmbl VEXcode
VR (nporpammHbie 6/10KM No pasgenam, UCNONHUTENbHbIE YCTPOWCTBA, KHOMKKU yrpas-
NeHUA U T. 4.);

¢opMUpoBaHME OCHOBHbIX NPUEMOB COCTaBfieHMs nporpamMm Ha nnatrdopme VEXcode
VR;

¢dopmMHpoBaHME aNrOPUTMUYECKOTO U JIOTMYECKOTO CTU/EN MbILLIEHUS;
opMupoBaHMe NOHATUIN 06 OCHOBHbIX KOHCTPYKLMSAX MPOrpaMMUMpPOBaHMS: YCIOBHbIM
oneparop if /else, umkn while, noHaTHe wara umkna.

MeTanpepgmeTHble:

ocBoeHue cnocoboB pelueHns npobnemM TBOPYECKOrO XapaKTepa B XKM3HEHHbIX CUTya-
UmAxX;

(opMrpoBaHMe YMEHWIM CTaBUTb Liefib — CO34aHWe TBOpPYECKoW paboTbl, niaHUpoBa-
HUE LOCTUXXEHMSA 3TOM LieSiM, CO3AaHMe BCMoMOraTesibHbIX 3CKM30B B npouecce pabortsi;
MCnosnb3oBaHWe CpeacTB MHGOPMALMOHHBIX U KOMMYHUKALMOHHbIX TEXHONOrMM Ans
peLleHUs KOMMYHWUKaTUBHbIX, MO3HABATE/IbHbIX U TBOPYECKMX 3a4aY;

¢opMupoBaHre MHPOPMaLMOHHOMN KyNbTypbl;

¢opMrpoBaHUe yMeHUsA apryMeHTUPOBaTb CBOIO TOUKY 3peHUs Ha Bbibop cnocobos pe-
LLIEHUs NOCTaBNEHHOMW 3aaauMu.

®dDopmbl KOHTpONA

Bo BpeMA npoBeneHnA KypcCa npegnosiaraetca Te*(yu.l,Mﬁ, I'IpOMe)KyTOLIHbIﬁ N UTOTrOBbIN KOH-

Tponb.

TeKyLuMA KOHTPONIb MPOBOAMUTCS HA KaXKAOM 3aHATUM C LeNblo BbISIBEHUS NMPaBUIIbHOCTU
NPUMEHEHUA TEOPETUYECKUX 3HAHWI Ha MpaKTUKe. TeKyLLMI KOHTPOsIb MOXET BbiTb peanuso-
BaH MNOCPEeACTBOM cCreaytolmx popM: HabnoaeHue, MHAMBUAYaNbHble Beceapl, TECTUPOBaHHWe,
TBOpYeckue paboTbl, NpobnemMHble (CUTyaTUBHbIE) 3a4ayu, NpakTUYeckue paboTbl, KOHTPOsIb-
Hble BONPOCHI U T. .

lMpumeps cumyamuBHeix 3a0ay no modyso 1

3agava 1. Meta 3anyctun poboTa, KOTOPbIN ABUraeTca Mo Cleayowen nporpamMmme:

1)
2)
3)

CTapTyeT C TOYKM A U efleT Ha 3anag, co ckopocTbto V= 3 M/MuH B Teuerue 60 c;
NMOBOPAYMBAET Ha 0T M CTOJIbKO XKE BPEMEHM ABUKETCA C YABOEHHOMU CKopocTbio 2V,
NoBOpaYnBaeT Ha BOCTOK U efeT C yTpoeHHoM ckopocTbio 3V Takoe e BpeMs, 4To Ha
NepBbiX ABYX y4acTKax BMeCTe B3ATbIX;
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4) nosopauvBaeT Ha cesep U, npoexas 6 M 3a 1,5 MuH, nobupaertca go dhrHULWA, pacnono-
YKEHHOro B Touke B.

Bonpocbi:

1. KakoBa psivHa nepsoro ydactka nytm? OTteeT favite B MeTpax C TOYHOCTbIO A0 LeNbiX.

2. C KaKoM MOCTOAHHOW CKOPOCTbIO HA BCEM NMYTWU JO/MKEH ABUratbCsl POOOT, YTOObI Npoe-
XaTb ero 3a 10 e BpeMa? OTBET yKaXkuTe B MeTpax B CEKYHAY C TOYHOCTbIO JO COTbIX.

3. Haigute pacctosHue Mexay Toukom ctapta A u Toukon puHuwa B pobora. Oteet paiite
B METpax C TOYHOCTbIO A0 LeNbIX.

3agayva 2. Tpu konécHbix pobota A1, A2 n A3 0AMHAKOBOW KOHCTPYKLIMKU LOSKHbI MO OYe-
pean nNpoutu nabupwuHT, ABMrascb oT Bxoda (CMHMM KBagpart) K Bbixody (3en€HbiM KBagpar).
Po6ot A1 conepXvT B NamMAT KapTy abMpuHTa, Ha KOTOPOW OTMEYEHbI CUHWI U 3eNEHbIN KBa-
ApaTtbl U yKasaHbl BCe CTeHKU. Pob6oT A2 He 3HaeT KapTbl N1abupuHTa 1 3anporpaMMmupoBaH 0b-
XOAMUTb ero rno npasuny npason pyku. Po6or A3 He 3HaeT KapTbl nabupuHTa M 3anporpaMmu-
poBaH 06XoAMTb ero no npasuy neson pyku. Kako us pobotos NpornaeT NabUpUHT MeaneH-
Hee Bcero?

Puc. 2. Bug nabupuxra

[MpoMeXKyTOUHbIM KOHTPOJIb MPOBOAMTCA B paMKax NPOMEXKYTOUYHOW aTTecTaumm nocse msy-
YEHMSA HECKOJIbKUX MOoAyfen B BMAE MOArOTOBKM M 3alumuTbl TBOPYECKMX (NpOeKTHbIX) pabor,
COpPEBHOBAHWW U COCTSA3aHUM.

lMpumep copeBHoBarus «[uHamudeckul 1abupuHmM»

Llenb: 3anporpammupoBatb pobota Ha pelueHne nabupuHTta (NprbbiTME Ha KpacHbIM KBa-
AparT), B KpaTyaimLume CPOKM.

KomaHzbl cOCTOAT TONbKO M3 OAHOIO Y4acTHUKA.

lNpaBrna 1 NoACHET OYKOB:

1) 3apaya coctouT B TOM, 4TOObI NPONTU NABUPHHT B KpaTyaiiume cpoku. JTabupuHT cumta-
eTca NPOMAEHHBIM, Koraa Bce Konéca poboTa KacatoTcs KpacHOro Keaapara;

2) makcumanbHoe Bpema — 180 cekyHa. Ecnm pobot He 3aBeplumnn nabupuHT 3a 3TOT npo-
MEXYTOK BpeMeHHU, BpemMs Byaet cumntarbea kak 200 cekyHa;

3) nobeautenem CTaHOBUTCS KOMaHAA C Jy4LWWM CPeAHUM BPEMEHEM MPOXOXKAEHWUA Nnabu-
PWHTa U3 ABYX NOMbITOK. ECin ecTb HMUbA, TO B KauecTee Tan-GpeiKa UCnosb3yeTcs Nyy-
Lee BpeMsi KOMaHgabl.
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Tecm no meme «Pobom. bazoBeie noHamus»

1. B kakom ropy nosesunoce cnoso POBOT?
A) 1920
B) 1925
B) 1930
I 1935

2. CnoBo «Po60oT» — Mpou30LWEN OT YeLLCKOro C/IoBa, KOTOPOe O3HAYaeT...
A) Robolech

B) Robot

B) RobotLand

') Robota

3. Kro npuayman tpu 3aKoHa pobOTOTEXHUKN?
A) Bannu

b6) A. Asumo8

B) I. lanunen

N K. Yanek

4. C 1968 r. «cTtonuuen poboToB» cunTaeTcs
A) Kutan

B) Poccus

B) AnoHus

N CLWA

5. Kak HasbiBaetcs paspabotaHHbiit Aldebaran Robotics yenosekonogobHbit pobor, no-
CTYMUBLLWIM B MACCOBYIO NpOaaxy?

A) T-800

b) Atlas

B) Pepper

N ASIMO

MNpu npoBefneHMM UTOroBOM arTectauun B hopMe NPOEKTHOW paboTbl 3aaaHMe OPUEHTUPO-
BaHO Ha MHAMBUAYaANIbHOE UCNONIHEHWe. 3alluTa MTOrOBOro NPOEeKTa NPoOXoamT B hopMe npes-
cTaBneHuns obyyalowmnMca TEXHUYECKOro 3aAaHnsa Ha NpoekKT, paboTatoLero Koga, OTBETOB Ha
BOMPOCHI NpenoaasaTens, 06Cy>KAEHUA C yYalMMUCS LJOCTOMHCTB U HELOCTATKOB MPOEKTA.

Mooyne 1. «[Tname¢opma VEXcode VR»

B pesynbrare MsyyeHus 4aHHOro Moy ydalmecs AOKHbI:

3HaTb Ha3BaHMsA Pa3/IMYHbIX KOMMNOHEHTOB poboTa v NnarhopMbl:

— KOHTpO/NEpP (CneunanManpoBaHHbIi MUKPOKOMIbIOTEP);

— WCMOJHUTENbHbIE YCTPOWCTBA — MOTOP, KOJMIECA, NEPO, 3/IEKTPOMArHMUT;

— [aTyvKku — UBeTa, PAcCTOAHWUSA, MECTOMOJIOXKEHUSA, KACcaHUs;

— naHenb ynpaeneHus, pakypcbl HabnogeHus pobora;

— nporpaMMHble 6/10KM MO pasaenam;

— BWAbl UTPOBbLIX Nosen (NIoWwanokK);

— KHOMKM yrpasfieHus.

— yMeTb:

— MporpaMMupoBarb yrnpaeneHue poboTom;

— MCnonb3oBaTb AATYMKWM  OJ1S  OpraHusauuM oOpaTHOM CBA3M W yrpaB/ieHus
poboTom;

— COXpaHATb W 3arpyyKaTb NMPOEeKT.

B conepxaHue 21




CETb LEHTPOB LUUPPOBOIO

OBPA3OBAHMSA AETEM «IT-KYB» UHOOPMATUKA

Ypok 1. Po6ort. ba3oeble noHaTUSA

Ypok 2. 3HakomcTBO co cpenont VEXcode VR

Ypok 3. UcnonHutenbHble MexaHM3Mbl KOHCTpyKTopoB VEX
JlabopartopHas pabora 1. CozgaHue npocteniumx nporpamm (CKpUnToB)

Moodyne 2. «lpoepammupoBaHue poboma Ha nnamgopme»

B pesynbrare M3yyeHus 4aHHOro MOAY/A ydHalLMecs AOMKHbI 3HATb:

— MareMaruyeckue 1 IorMyecKune oneparopbl;

— 6510KM BbiBOAA MH(OPMaLMK B OKHO BblBOAA.

— yMeTb:

— MPUMEHATb Ha MPaKTUKE SIorMyeckrue M MaTteMaTMyeckue onepaumu;

— wucnonb3oBatb 6510Ku AnsA paboTbl C OKHOM BbIBOAA;

— COCTaB/ATb C MOMOLLbIO 6/IOKOB MaTeMaTUYECKHUE BbiPaXKEHMS.

Ypok 4. lNporpammupyembiit KOHTPONEP

Ypok 5. OcHoBHble 610KH

JNlaboparopHbie pabotbl 2-3. NporpamMupoBaHre 610KOB ynpasneHns poboTom

Moodyne 3. «[amyuku u obpamHas cBs3b»

B pesynbrare naydeHus 4aHHOro MoAyns yyalmMecsa LOKHbI 3HATb:

— MpPUHUMMbI paboTbl 4ATYMKOB;

— ON10KM ynpaBneHuns gatiMkamu;

— BO3MOXXHOCTU AATYMUKOB.

— yMeTb:

— WCMONb30BaTh LMKIIbI U BETBIEHWUA ANA peanu3aln CUCTEMbl MPUHATUS PELLEHUN;
— pewarb 3agady «J1abupuHT».

Ypok 6. [laTuMk MecTononoxeHus, HanpaeneHue ABUKEHUSA

Ypok 7. atumku ueeta

Ypok 8. [latumk pacctosHus

Ypok 9. YnpaeneHvne MarHutom

NaboparopHas pabota 4. CKpunTbl C 4ATYUKOM MECTOMOOKEHUSA
JNlaboparopHas paborta 5. Urpoeoe none «JlMCKOBbI NaBUPUHT»
JlabopatopHbie pabotbl 6-8. MpocTtoi NabupuHT. AnHammueckuit NabuUpuHT
JNaboparopHas pabota 9. Urposoe none «lMepemelieHne duexs

Moodyne 4. «Peanusayus anzopummo8 08uxeHus pobomas»

B pe3ynbrate M3yyeHns gaHHOro Moaynsa ydalmecs AOSXKHbl 3HaTb:

— YCnoBHbIV oneparop if /else;

— uukn while;

— TMOHSATHeE Lara uukna.

— yMeTb:

— TNPUMEHSATb Ha NPaKTUKe LUMKIbl U BETBNEHUS;

— MCNoNb30BaTb LMKIIbl U BETB/IEHWUSA OIS peLleHuss MaTeMaTUYecKnx 3anad;

— MCMNONb30BaTb UMKIbI 415 06be3na NOBTOPAOLLMXCA TPAEKTOPHHM.

Ypok 10. bnok komaHg, «YnpaeneHve»

Ypok 11. MNpoekTbl «PaspylweHune 3amka» 1 «luHamuyeckoe paspylieHve 3aMKa»
Ypok 12. MNMpoekT «[letekTop nHUM»

Na6oparopHas pabota 10. Betenerus Ha 6a3e nnatcopmbl VEXcode VR
JNaboparopHas paborta 11. Uuknbl Ha 6a3e nnatdopmbl VEXcode VR
JlabopatopHas pabora 12. bnok «Bcerga», 610k «[pepbiBaHuna» n 6nok «XXpgatb noka»
JNaboparopHbie pabotbl 13—15. MNpoekT no ybopke Tepputopun

JlabopatopHas pabora 16. Nouck v NoaAcHET NMHKUIA
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Mooyne 5. «TBopyeckuli npoekm»

Mpw BbINOMAHEHUM TBOPYECKMX NMPOEKTHBIX 3a4aHUN LLUKOSIbHWKK ByayT paspabarbiBatb CBOM
cOBCTBEHHbIE NPOrpammbl.

MnaHbl yuebHbIX 3aHATUN

Ypok 2. 3HakomcTBO co cpepon VEXcode VR

Tun ypoka: KOMOMHUPOBAHHbIN.

LLenb ypoka: 3HakomcTBO ¢ MHTepdencom VEXcode VR.

NnaHupyeMblie pesynbraThbl

MpepmeTHbIe: NoNyYeHWe HABbIKOB PaboTbl C NaHesblo YNpaBneHNs, NosyYeHUe HaBbIKOB
no cosgaHuio nepebix nporpamm B cpene VEXcode VR.

MeTanpeameTHble: yMeHWE CAMOCTOATENIbHO ONpeaenAaTb uenu csoero obyyeHus, cra-
BUTb M popMynMpoBaTh ANA cebs HoBble 3aaaun B y4ébe M no3HaBaTesIbHOW AEATENIbHOCTH;
YMEHWEe KOHTPOJSIMPOBATb M KOPPEKTMPOBaTh y4ebHylo AeATeNbHOCTb, CMOCOBHOCTb CTaBUTH M
dbopMynupoBsatb ana cebs uenu AeMcTeuiA, NPOrHO3MPOBaTh Pe3y/bTaTbl, aHa/IM3MPOBaTh MX.

JINYHOCTHbBIE: FOTOBHOCTb M CMOCOBHOCTb 0OYHAIOLLMXCA K CAMOPA3BUTUIO U JIMUHOCTHOMY
camoornpeaeneHuio; chopMUPOBAHHOCTb MX MOTMBALMKU K OOYyYeHMIO M LefneHanpasBieHHOM
Nno3HaBaTesIbHOW LeATe/IbHOCTH.

Bpema peanusauuu: 1 akagemmyeckui yac.

O6opynoBaHue U MaTepuasbl: KOMMbIOTEPbI C BbIXOAOM B ceTb MHTepHeT, npoeKTop, UH-
TepaKTUBHas AOCKa.

Xop, ypoka
1. J1an NocTaHOBKM Lien U 3afa4 YpoKa, MOTUBALMK K yueBHOM aesaTenbHocT — 15 MUHYT.
[eAtenbHoCTb yuuTens — nopadya HOBOrO Marepuana C AeMOHCTpauuend nnardopmbl

http: / /vr.vex.com.

VEXcode VR obGneryaet usydeHne MHOPMATUKM M POOOTOTEXHUKM, MO3BOMASA Obydato-
LMMCA KOAMPOBaTb BUPTyanbHoro poborta, HaxoAscCh B l0OOOM MecTe, MPOrpaMMupys B Cpefe
6no4yHoro koamposaHusa. VEXcode VR ocHoeaH Ha VEXcode, ToM ke uHTepdelice nporpammu-
pOBaHMs, KOTOPbIK Ucnonb3yeTca ans pobototexHuueckux nnargopm VEX 123, GO, IQ v V5.

Mokasarb yanobcteo VEXcode VR gns pasnnuHbix 06pa3oBaresibHbIX yYpexxaeHun.

VEXcode VR — 370 cnocob oboratutb OnbIT KOMMbIOTEPHbIX HAayK AJiA 0Oy4arowmxcs no-
Ccfie TOro, Kak OHW OTKPbINK Ans cebs nporpaMmMupoBaHue B cpefe Scratch v asapt obpasoBsa-
TeNbHOW POBOTOTEXHMKM C Pa3IMYHbIMKU annapaTHbiMu nnaropmamu. VEXcode VR nossonser
yyalwmMcsa NpoJosKaTb 3aHMMAaTbCs POOOTOTEXHUKOM, AaxKe eCcnu nobamM3ocTh HeT dusmnye-
ckoro pobora.

Kpowme Toro, VEXcode VR conepkut dyHKLMKU, NPU3BaHHbIE MOMO4Yb B OCBOEHWM NpOrpam-
MUpoBaHuA U caenatb STEM v uHdopmaTtky ocTynHbiMK ans 6osbluero yncna obyyatowmx-
csA. ITM PYHKLMM BK/IKOYAIOT MPOCTOTY MCMOMb30BaHUSA, HEMELANIEHHYIO 0OpaTHylo CBA3b, BO3-
MOXHOCTb cenarb 0bydeHue BUAMMBIM M MOMOYb C Pa3/IMYHbIMKU peann3aumsamMm B Knacce.

Jlerko ucnonbsoBartb

VEXcode VR Ha 100% ocHoBaH Ha Beb-TexHonorusx, noatomy 3anyctutb VEXcode VR
npocto. Nonb3oeartenbckuit MHTepdeic (M) ynpowaet HaBUraumto — KoMaHAabl pasgeneHbl
Ha kateropuu, MW noctpoeH, usberas 6osblioro cnucka KomaHg B MeHio. Komanabl takxke
MMEIOT LBETOBYIO KOAMPOBKY, MO3TOMY MOJIb30BATENN MOTYT JIEFKO HaX04UTb CBA3aHHble 60-
kn. Obnactb NporpaMMMpoBaHUsa BCEraa BUAHA; NPUIMaLleHWe yYalmnxcsa HayaTb nporpamMmmMu-
poBaHue. VEXcode VR vcnonb3yeT rotoBbix poGOTOB M KOMaHAbl TPAHCMUCCUKU. ITO NO3BONSA-
€T No/b30BaTe/NIAM YNpaenATb CBOMM BUPTyasibHbIM POOOTOM 3a CUMTaHble CEKYHAbI.
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Puc. 3. bnok komaHg, «TpaHcMuccus»

Po6ot VEX VR ocHaluéH farumkamu, aneMeHTaMu ynpassieHUsi U MHOXKECTBOM (hU3UYECKNX
dyHkumi. B VEXcode VR ecTb Tonibko oguH poboT, 1 OH y>ke HacTpoeH 3apaHee. ITO yCTpaHs-
eT HeobXOAMMOCTb B HACTPOMKe KOHMUrypaumMmu poboTa uim 3apaHee onpeaenéHHom wabno-
He npoekKTa.

O6parHas cBa3b

VEXcode VR ctumynupyet nposegeHue skcnepumeHTos U urp. Korga obyuatowmecs 3any-
CKaloT MPOEKT, OHW MOrYT Cpasy YBUAETb, AaN JiM X pobOT XKenaembli pesynsrar. Yuutens ner-
KO KOHTposiMpytoT ycnexu obyuatowmxcs. MNpoekt 8 VEXcode VR Bscerga 6ynet paboratb ogu-
HAKOBO — 3TO He BCErga MpPOUCXOAMT C (hU3MYECKUM POBOTOM. ITO MO3BOJIAET YUUTENAM M
yY4eHMKaM COCPenoTOUUTLCA Ha NIOrMKe NPorpaMMUMpPOBaHuUs, a He Ha du3nke poboTta unu Ha
WrpOBOM None, Ha KoTopoM pabotaeT pobor.

Urpoeoe none (nnowapka) VEXcode VR

Po6ot VR Bcerga HauMHaeT BbINOIHEHWE NPOrpaMMmbl C OAHOM U TOM e Touku. Obyyatowu-
ecs MoryT fo6aBnatb 6/10KkM BO BpeMs paboTbl CBOEro NpoeKTa, OCTaHaB/IMBATb MPOEKT B Jito-
60 MOMEHT U nepesarpyyarb CBOIO BUPTYasibHYIO MIOWAAKY OAHUM LLENYKOM Mbiwn. Broku,
He NOAKJIIOYEHHbIE K OCHOBHOMY CKPUMTY, MPOCTO UFHOPUPYIOTCA MPKU 3anycKe npoekKTa.
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YCTEHOBHTL CHODOCTE JBFHEHWA m' %%

OEMEHWE  BNepen = Ha Eiuce mm

) -

noBopoT HanNpasEo = Ha @

OBWEEHWEe BNepen = Ha

MoBOPpOT Hanpasen + Ha @

Puc. 4

B VEXcode VR owubok Het. Obyyatoumecs MOryT genatb OrMyeckue owmnbKu Npu Koau-
pOBaHMK, HO OHU He ByayT pa3oyapoBaHbl TEM, YTO UX MPOEKTbI HE KOMMUIMPYIOTCA M He 3any-
ckatotca. CnocobHoctb VEXcode VR obecneuvsarb HeMeaieHHyto obpaTHyio CBA3b U NPOCTO-
Ta UCMO/b30BaHMsA NOBYKAAOT 0OYYAIOLLMXCA YUMTBCA B MPOLECCE HANMCaHUA KoAa CO34aBaTh
KoZ C rnomoupbto HebosbluMX pparMeHToB, NOCTENEHHO (hOPMUPYS OKOHYATESIbHbIM BapuUaHT
nporpammbl (CKkpunTa).

KapTa ¢ passeTon > l'_\{] X

KapTa ¢ paamaTind AKTIIROCTH RANFT
KapTa ¢ wacnamn
; . Kapra gnA TROpuecTES Location .
Heading Rotation bscio el nabuprn e Angle Bumper Distance
ELEI :
Aesiamirsacini nabupidt
NMepesteuersne g
TRaHCROpTIPOEKS uLsex
Paapyuesine 2asa
AHAMSE OO E PAIDYLLEHIE ZaMKA
CusicTra Kopannogoro puha
TpaccHpoBUMK PopMEl
HAetexkTop Mt
Encoded Message
Hidden Pixal Art

Puc. 5. VIrpoBoe norse ¢ BbiNagatooLLMM MeHIO Bbibopa MrpoBoro nons

ObyueHue cTano HarNA4HbIM

OkHo «Mrposoe none» B VEXcode VR cogeput npubopHyto MHPOPMaLMOHHYIO NaHesb,
Ha KOTOpoW oToBpaXkatoTcs Bce AaHHble aatumkos oT VR-pobota. Kaxkabii pas, korna pabora-
eT pobot VR, yyawimecs Moryt BuaeTb OOHOB/MEHWE AHHbIX JATYMKA B PEXWME pPeanbHoro
BPEMEHM, Mosy4yas MHOPMALMIO O TOM, KaK 3TV AaHHbIe MOryT ObITb MCMOJIb30BaHbI.
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T %

ANTHBHOCTH 2 JANPHTR

Frot Diowin Location

i Bumpear i C
Eve Eve Lacation Angle L Distance

Obpect: False Obpech False 3 000 mm
Caolar: Mana Colar: Mana W B00 mm

Lel: Fales

o= Right: Fat 1845 mm

Puc. 6. lMpubopHas naHenb ¢ NoKasaHUAMU JATYNKOB

VEXcode VR Take Bblaensiet 6/10KM B NpoeKTe, Koraa 3Tv 6/10KM BbINOSHAIOTCA 3€/1€HbIM
KOHTYpOM. JTa DyHKLMA MO3BOJIAET yHaluMMCs HabloaaTh 3a XO4OM BbIMOSIHEHUS CBOMUX MPO-
ektoB. Korga npoekt VEXcode VR 3anyuieH, BbinonHseMbii 6/10K OKPYKEH CBETALLENCS 3ené-
HOM paMKoK. JTa obpaTHas CBA3b NoMoraet oby4aloLWwmuMcs NoHATb, noyemy pobot VR ebinosn-
HSIeT onpenenEéHHbIM MaHEBP. ITU faHHbIe B peaslbHOM BPeMeHU BMECTe C Bble/IeHUEM BbINOJI-
HEHHbIX O/IOKOB MOryT MOMOYb OOy4aloWMMCA MOHATb, Kak POOOT MPUHMMAET peLueHue,
cpenarb 3TOT npouecc 6osiee 3aMeTHbIM U KOHKPETHbIM.

VEXcode VR Takke nomoraer opraH1M3oBarb AWCTaHUMOHHYO paboTy. Bo Bcex atux (v He
Tonbko) cutyaumax VEXcode VR mMoxeT ctatbh OTIMYHBIM foNoNHEHWEM ans hu3nyeckux pobo-
TOB.

rﬂﬂpﬂ(ﬂ.ﬂﬂ H JaTYHK
I[Epﬂ NOIHIHOHHPOEAHHA

IAeKTPOMATHHET

Ilepeansii AaT9HK
Jdarunk usera 4 xoneca IHAMETPOM OBeTa H JaTIHK

HEEHE 50 snt Pﬂ‘:ﬂoﬂﬂ“ﬁe
Jepsid qaraHk

KaCcaHHA

Hpaseii garaus
KaCcaHHS

Puc. 7. Kondurypaumsa gatunkos pobota

YnpaeneHue pob6otom

Pob6ot VR vMeeT cnepytoLime 31eMeHTbl yrpaeneHus:

* TPaHCMWUCCUA C FTMPOCKOMOM. JTO BK/lOYaeT Kareropmto 6110koe « TpaHcMuccus» B Habo-
pe uHctpymeHTtoB VEXcode VR;

* hyHKLUMA «PUCOBAHUSA NMEePOM», MO3BOAIOLWAA pa3MeLLaTb nepo Beepx (4Tobbl He puco-
BaTb) UK BHU3 (415 pUCOBaHWA);

* 3/IEKTPOMArHWT A5 NOAHATUA UCKOB C META/NIMYECKUMU CEPAEYHMKAMM.

®dusnueckne xapakrepucTuku pobora
Pob6ot VR obnagaet cneayowmMm pusnmyecknMmn xapaktepucTmkamu:
* Kosniéca umetot auameTp 50 mm;
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* KonécHas 6asa (paccTosiHMe Mexay LEeHTPOM nepeaHero Kosieca M LLeHTPOM 3a4Hero Ko-
neca) cocrasnsieT npumepHo 50,8 mm;
» nuHa pobora VR coctaensert 133 mm.

[atuunku poboTos

Po6ot VR ocHalLéH cneayolwmmMmn aatymkamu:

* MOTOpHbIe 3HKoAepbl € yrnom nosopota 360 ° Ha o6opoT Koneca;

* nepeaHWUi AAaTuuMK rMasa Takke AeUCTBYET KaK AaTuyMK PacCTOAHMA M BO3BPALLAET pPaccTo-
AHWe 0o obHapy>KeHHOro obbeKTa B MUSIMMETPAax U AloMMax;

* TMPOCKOMWYECKUM AATUYMK, BCTPOEHHbIW B TpaHcMuccuio. 1o YacoBol CTpenke nonoXxu-
TeNbHbIN.

Bua ceepxy Ha pobota VEXcode VR

278°

180°

Puc. 8. HanpasneHnus Kypca, 3agasaemblie 6n1okom «Kypc»

[Ba patumka upeta, oguH obpalléH Bnepén, a ApYror BHM3. ITW JATYMKWU MOTYT onpene-
NATb Hannune obbekTa. Ecnu ectb, AaTumK TakKe MOXKET onpeaenaTth LBeT (KpacHbIM, 3eNEHbIN,
CUHUH, HeT).

[atumk MecTononoxkeHus, KOTopbli cYUTbIBaeT koopauHatel (X, Y) oT ueHTpanbHOM noso-
poTHOM To4ku VR-pobora.

2. JTan aKkTyanusauuu 3HaHWi U NpobHOro y4ebHoro AencTemsa — 15 MUHYT.
Yuutenb npepnaraet oby4aloWMUMCs Noj, €ro KOHTPOJSIEM BbINOIHUTL HEKOTOPbIE AENCTBUSA
Ha nnatdopme:

* 3anporpammupoBatb poboTa Ha ABWXKeHUWe Briepén v Hasaa. bnok nporpamm «TpaHcMuc-
cusy;

* 3anporpammupoBaTtb poboTa Ha ABUXKEHWE HA onpefeneHHoe paccrosHue. bnok npo-
rpamm «TpaHcMuccus;

* 3anporpammupoBaTtb poboTa Ha MOBOPOTbI B rpagycax U no kKypcy. bnok nporpamm
«TpaHcMUccuay;

* MPOBEPUTH 3arpy3Ky pasnnyHbIX y4ebHbIX nonen.

3. JT1an NoBTOpPEHMSA HOBOrO Matepuana — 5 MUHYT.
Yuntenb NoBTOPSIET KPATKO HOBbIM MaTtepuan: poboTbl, AAaTHMKK, CKPUMTbI, MFPOBbIE Mo,
KaK 3acTaBuTb poboTa ABMraTbCsi, NOBOPaYMBaTh.
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4. JT1an NnpoBepKW NOHMMAHUSA U NEPBUYHOIO 3aKPENIeHUs — 5 MUHYT.
Yuutenb 3a0aéT BONPOCh yYEHUKaM:

[nsa yero Hy>kHa nporpamma?

Y10 Takoe [AaTuMKKU U A1 YETO OHU HYXKHbI?

5. UHdopmMaumsa o gomMallHeM 3a4aHUKU, MHCTPYKTAXK MO €ro BbIMOJIHEHUIO — 3 MUHYTbI.

3apanuve 1. 3antn Ha nnatdopmy VEX code VR.

3aganune 2. Hanucartb nporpammy asmkeHus pobota ernepén u Hasag Ha 1000 mm (ogHa
knetka nons pasHa 200 mm).

6. JTan pednekcuun oeATenbHOCTU Ha YpoKe — 2 MUHYTHI.
Yuutenb nHTepecyeTcsa y 00y4atoLLmMXCA MX BreyaTieHUsAMU OT YPOKa, Y4TO MM MOHPaBUIOCH
1 4TO BbINO HEMOHATHO.

Ypok 3. UcnonHuTenbHble MexaHU3Mbl KOHCTpyKTOpoB VEX

Tun ypoka: KOMOGUHUPOBAHHbIN.

Llenb ypoka: cosgaHune NpocTenLLMX NporpamMMm (CKpUNTOB), COXPaHeHWE U 3arpysKa npoeKTa.

NMnaHupyembie pesynbrathbl

NMpepmeTHbIE: NonyyYeHWe HABLIKOB HamnWcaHusA nporpamm (CKpunToB) Ha nnatcdopme
VEXcode VR.

MeTanpegmeTHbie: yMeHWe COOTHOCUTb CBOMU AEWCTBUSA C NNAHUPYEMbIMU pe3y/bTaTtamu;
OCYLLECTBNSATb KOHTPO/Ib CBOEM AEeATENbHOCTM B MPOLECCe AOCTUXKEHUA pe3ynbraTta; onpege-
NATb CNocobbl AENCTBUM B paMKax MpeanoXKeHHbIX YCIOBUM U TpeboBaHUiA, KOPPEKTUPOBATDL
CBOW EeWCTBUSA B COOTBETCTBUU C U3MEHSIOLLENCA CUTyaLMeN.

JInyHOCTHbIE: CTUMY/IMPOBaHME NOUCKA BapUAHTOB HA OCHOBE MMEIOLLIMXCA 3HAHWM; rOTOB-
HOCTb M CNOCOBHOCTL OOYYaOLMXCSA K CAMOPA3BUTHIO M IMHHOCTHOMY CaMOOrNpeaeNieHuo; pas-
BUTUE HAXOAYMBOCTH, YMEHUA NPeooneBaTb TPYAHOCTU AN AOCTUXKEHUS HAMEYEHHOW Lienu.

Bpemsa peanusauyuu: 1 akagemumyeckui yac.

O6opynoBaHue U MaTepuasnbl: KOMNbIOTEPbI C BbIXOAOM B Ce€Tb MIHTepHeT, NpoeKTop, UH-
TepakTUBHas AoCKa.

Xopn ypoka
1. DTan nocTaHOBKM LeNu 1 3aad ypoKa, MOTUBaLMK K yueBHOM aesaTenibHoCTh 15 — MUHYT.
[eatenbHocTb yuntens — nopaya HOBOro Marepuana C AeMOHCTpauued nnatdopmbl

http: / /vr.vex.com.

MpuMepbl pasfnMyHbIX NPOrpamMM, CO34aHHbIX C MOMOLLBIO MAAThOPMbI, MOXKHO OTKPbITb B
mMeHio Man-OTKpbITL NpUMepbI.

Create Vanables

Drivetrain Heading Forvard Color Forward and Backowand

Puc. 9. lNpumepbl nporpamM, co3gaHHbix Ha nnatcopme VEXcode VR
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Coszpgante npocTyio nporpammy ABuxKeHWs poboTa no nepumeTpy urposoro nons Kapra c
pa3meTkou (pa3mepsbl knetku 200 X 200 mm).
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Puc. 10. N rpoeoe none Kaprta c pazmeTkou

npOCTaFI nporpamMmma 6y,£I,ET BbirAOeTb Cnenyroumnum o6pa30M:

SEESHAE BNEpEn v Ha RN min -
NOBOROT  HANPaBo = Ha m B IpayTyca =
DEOKEHRE. BNEDEL = Ha @ g} - |
NOBNDOT HEQEED *  H3 @ & Mgy =

AGTEEHWE EBNRpEN + Ha m mm= »

NOSONOT  HANPEED + @ B rpaTyCar. w

OfURSHME  Bnepeq -

Puc. 11. Ckpunt o6xofa MrpoBoro noss no nepumeTpy

Mo>HO HEMHOro yCloXHUTb nporpammy. lNyctb poboT npu obxone nNons pUCyeT SIMHUIO.
Insa storo nepeigém B 610K nporpamMm Bup, v nepen Hauyanom asuxkeHUs noctasum aga 6no-
Ka, MOKa3aHHble Ha PUCYHKE HUXKe.
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Puc. 12. Ckpunt pucoaHus poboTom Keagapara

CospaHHylo nporpamMMmy HeoOGXOAMMO COXPaHWTb Ha CBOEM KOMMbIOTEPE WM MiaHLLeTe.
[ns 3TOro Hy»>HO KNIMKHYTb MbILLKOW Ha BepPXHEN NaHesu 1 BBecT ums damnna.

Puc. 13. lNepenmeHoBaHue pabouero daina

CoxpaHuTb 3TOT hain Ha CBOE YCTPOWCTBO MOXHO Yepe3 MeHio Dann-CoxpaHuTb Ha Ba-
e ycTponcTBo, chain Oyaer ckadaH B nanky 3arpysku pabouyero yctpoicTea.

Tak)ke pacCMOTPMM MO3ULMOHUPOBaHME poBOTa Ha UrPOBOM MIOLLAAKE C MOMOLLBIO AATHM-
Ka nonoxkeHus (rupockona).

UrpoBas nnowapka pasgefieHa Ha KOOpAMHATHblE MIOCKOCTU (LeKapToBbl KOOPAMHATHI)
KaK nokasaHo Ha pucyHke 14.

| 9s0
Ko 70 e w0 g | v e  wo om0 we o

Y

Puc. 14. KoopauHaTtHas niocKoCTb UFPOBOro Moss

30 B conepkanue




INN
2’y ’\E
CETb LLEHTPOB LINGPOBOTO I
UHOOPMATUKA OBPA3OBAHUS AETEM «IT-KYB» ‘ /E\
27 &oea
s

[B1KeHWe No KOOPAMHATHOW MIOCKOCTH 334aéTCA Creayowmum obpasom:

MEpEMECTHTE NepD poBoTe  BHWE =

YOTEHOBNTE LEET NEpE KpacHsm =

AEWHEH e EnE:lJéﬂ -

DCTEHOEATE OERNREHNE

NOECPOT  HEnNpaso

ABERREH e EHE’F@J] -

Puc. 15. MNepemelieHne poboTa no KoopauHaram

2. JTan aKkTyanusaumu 3HaHui M npobHoro yuebHoro genctemns — 15 MUHYT.
Yuutenb npegnaraet oby4aloWMUMCs NOJ, €ro KOHTPOJSIEM BbINOSIHUTL HEKOTOPbIE AENUCTBUSA
Ha nnatcopme, MCNONb3YysA 3HAHWUS, NOJTyYEHHbIE B XOAE M3/I0XKEHWS HOBOIO Martepuana.

3. 3Jr1an aKkTyanusaumu 3HaHWM 1 NpobHoro yyebHoro penctens — 15 MUHYT.

Yuutenb npegnaraer oby4aloWwMMCs Noj, €ro KOHTPOJIEM BbIMOJIHUTL HEKOTOPbIE AENCTBUA
Ha nnarcopme:

3apaHuve 1. Hanuwwure ckpunT pucoBaHns poboTOM KBaapara Co CTOPOHaMM PasHOro LBeTa.

3apanue 2. Hanuwwure ckpunt pucosaHus pobotom pomba co CTOpOHaMM pasHoro LBeTa,
MCMoJb3ys FTMPOCKOM.

4. JT1an NOBTOpPEHMA HOBOrO Matepuana — 5 MUHYT.

Yuuteno noBTOpSAET KPaTKO HOBbLIM MaTepuan: NporpaMMUMpoBaHUe NPOCTbIX ABUXKEHUH pPO-
60Ta, AaT4MKK, CKPUNTbI, UTPOBbIE NOJIA, KaK 3acTaBuTb poboTa ABUraTbCs, NOBOPaYnBaTh, pu-
coBarb.

5. J1an npoBepKu NOHWMaHUA 1 NEPBUYHOIO 3aKpenieHuss — 5 MuHyT.
Yuutenb 3a0aéTt BONPOChI yHEHUKaAM:

* [ns yero Hy>kHa nporpamma «TpaHcMuccus» ?

» Kakon 6510k nporpamMmM oTsevaer 3a ABuxeHue pobora?

 Kak perynupoBatb ckopocTb aBuKeHus poboTta?

 Kak paboraet 6510k nporpamm «Kypc»?

 Kak HanpaeuTb aBmkeHune poboTta no auaroHanu Urposoro nons?
 Kak ynpasnatb MarHuToM u ans yero?

6. UHdopmaums o pomaluHeM 3aaaHUK, UHCTPYKTaXK MO €ro BbINOSHEHUIO — 3 MUHYT.
3apaHve. Hanucartb nporpamMMy pMcoBaHus Ha MFPOBOM Mosie poboToM MHULManos obyua-
oerocs.
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7. JT1an pednekcrm AesTeNIbHOCTU Ha YPOKe — 2 MUHYT.
Yuutenb uHTepecyetcsa y obyyatolumxcs o6 UX BrneyatieHUsax OT ypoKa, YTO UM MOHPaBK-
NOCb U YTO BbINIO HEMOHATHO.

Ypok 10. bnok komaHp, «YnpaBneHue»

Lenb ypoka: 03HaKOMUTb OOYHaIOLLMXCSA C BETBAEHUAMMU U LMKIAMMU.

Tun ypoka: KOMOMHWPOBAHHbIN.

MnaHupyembie pesynbraTthbl

NMpeameTHbIE: NoONyYyeHWe HABbIKOB NO MCNOJIb30BAHMIO YCJIOBHOMO onepartopa 1 oneparo-
POB UMK/, pa3paboTka MporpamMm, peanusyiolmx PasBeTBASsIOWMIUCA U LUMKIMYECKUI anro-
PUTMbl.

MeTtanpeametHble: aenarb BbIBOAbI B NpoLecce paboTbl U MO € OKOHYaHWUM, KOPPEKTU-
pOBaTb HAMEYEHHbIW NJiaH, CTaBUTb HOBbIE LI€/IM; YMEHUE COOTHOCUTb CBOM JEUCTBUSA C NaHu-
pyeMbIMW pe3y/bTaTamMu, OCYLLECTB/IATb KOHTPOJIb CBOEW
LesATeNbHOCTU, KOPPEKTUPOBaTb CBOU OEMCTBUS B COOT- {Ynpasnenme
BETCTBUM C M3MEHAIOLLEMCA CUTyaUMeW; yMEHUE OLEeHM-

BaTb MPaBWJIbHOCTb BbINONHEHWSA yuebHOM 3aaaum.

JInuHocTHble: hopMMpoBaHMe MOTMBALMK K Obyye-
HUIO U LeneHanpaBfeHHOW NO3HaBaTeNbHOM AesTesIbHO-
CTW; hopMMpoBaHUE LEeNneyCTpPeMIEHHOCTU U YCUOYMBO-
CTM B MpoLecce TBOPYECKOM, UCCNIeA0BATENbCKON paboTbl
1 yu4ebHOW fAesTenbHOCTH.

Bpema peanusauuu: 1 akageMmyeckui yac.

O6opynoBaHue U MaTepuanbl: KOMMbIOTEPbI C Bbl-
X0[0M B ceTb MIHTepHeT, NpoeKTop, MHTEPaKTUBHAA fOCKA

Xop, ypoka

2. JTan NocTaHOBKM LeSIM M 3aay ypoKa, MOTUBaLMK
K yuebHoM pgesatenbHoCTH — 15 MUHYT. g

[eatenbHoCTb yuuTens: nopaya HOBOro matepuana |
C [eMOHCTpauueWh KoMaHAaM YnpaBneHuss B cpefe
vr.vex.com.

Bbnok komaHg ynpaenenusa B VEX VR

Bbl y)ke 3HaKOMbI C MOHATUAMU LUK/IOB U BETBIEHUH,
NMO3TOMY CaMoe BpPeMsl NEPENTU K U3YYEHUIO 3TUX CTPYK-
Typ B cpene nporpammupoBanusa VEX VR.

Mouemy paHHas rpynna 6710KOB MMeeT HasBaHue
«YnpasnexHue»? Ha camom pgene BCé AOBOMLHO MPOCTO.
It™1 610KM NO3BOMAIOT YNpPaBnATb NOBEAEHWEM HaLLEero
poboTa B 3aBMCMMOCTM OT OBCTAHOBKM U OKPY’KAIOLLMX
ero hakTopoBs. bes 3TMx 6710KOB HeNb3s NOMYYUTb UHTEN-
NEeKTyanbHYl0 CUCTEMY, CMOCOOHYIO OpPWMEHTMPOBATLCA B
npoctpaHcTee 6e3 AoMNOMHUTENIbHOW MOMOLLU CO CTOPOHbI
oneparopa un KomaHabl paspabortunkos. Ha pucyHke 16
nokasaH 610k komaHg ynpaenexus. Obparute BHUMaHue,
4TO MHOrMe BNOKMU CXOXM MeXay C COOOoW Mo Ha3BaHUAM
W, COOTBETCTBEHHO, 006/1afaloT MOXOXMMWU CBOMCTBaAMM.
CerogHa nosHakomumca ¢ 6nokamu Xpatb v MosTo-

paTb (puc. 16). Puc. 16. bnok komaHg ynpaeneHus
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Paccmotpum 6510k Oxkupanumsa (puc. 17).

Puc. 17. Bnok OxupaHus

[aHHbi 610K NO3BONAET yAEPXKMBaTb AEUCTBUA, KOTOPblE MPOUCXOAMIN OO €ro Bbi30Ba.
Paccmotpum npumep (puc. 18).

ABEeHWe Bhepén -

OCTEaHOBWUTE OEMHEeHWE

Puc. 18. Npumep nporpammsl ¢ ucrnosibaosaHnem 6noka OxkupaHus

Yrto npousonaér B paHHoM oTpbieke koga? Pobor Gyper gsurarbes Brnepéd, nocne yero
octaHoBwuTCcA. Ecnv »ke ybpartb AaHHbIM 610K, TO, COOTBETCTBEHHO, BU3YaslbHO HUYEro He NPOou-
30MAET, TaK Kak pobOT MrHOBEHHO BbIMOIHUT 06 KOMaHAbl U AaXKe He CABMHETCS C MecTa.

BakHo! bnoku nporpammbl nocnie 610ka OxknaaHua He ByayT BbINONHATLCSA, NOKA HE UC-
TEYET BpPEMS, YCTAHOB/IEHHOE BHYTPU 3TOro 6noka.

Mepenném k 6noky NMoeTopaTb. Ha camom aene, Kak Bbl yKe MNOHAMM, AaHHbIA 610K NOBTO-
pAeT HeKOTOpPOe YUC/O AEUCTBUW, KOMIMYECTBO KOTOPbIX OMpeaeneHo BHYTPU 3Toro Gnoka.
PaccmoTpum nporpammy ans nsobpaykeHus keagpara (puc. 19).

OEESHHE anapin v [1F: ] @ mim - | 3

NOBOPOT  HANDEBD *  H& @ B rpaaycax

DCTEHQERA T SN D0

Puc. 19. Nporpamma no obbesny Keagpara

Hagaiite 6onee NoapobHO paccMOTpPUM AaHHyo nporpammy. [ouyemy Obl NpocTo He Mc-
nosib3oBaTb rpynny U3 o4MHaKoBbix 6/10KOB ANA pelweHus 3agadn? HukTo He 3anpeliaet uc-
Mosib30BaTb HECKOJIbKO OAMHAKOBbIX GIOKOB BMECTO LMKIOB, HO MPWU HanucaHuu kopa 6onb-
Wwero o6beéMa noslyynm ropasgo 6osbLue CTPOK, YTO, HECOMHEHHO, YCIIOXKHUT YUTAEMOCTb BCEH
nporpammbl. s cpaBHeHus Ha pucyHke 20 nokasaH TOT Xe caMblii Kog, HO 6e3 ucnosb3osa-
HUSA LUMKNa.
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OOLOPOT  HOANPODS * HE @ B fRaaycax
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SUTHROBATE BBV EHME

Puc. 20. O6vesp no keagpary 6e3 umkna

Kak Bbl BUAKUTE, LMKbI YNPOLLAIOT YATAEMOCTb KOAQ, HE BNIUAS Ha ero hyHKLUMOHANIbHOCTb.

3. Jtan aKtyanusaumu 3HaHui U NpobHoro yyebHoro aenctens — 15 MUHyT.

Yuutenb npegnaraer oby4aloWwMMCs Noj, ero KOHTPOJSIEM BbINOSIHUTL HEKOTOPbIE AENCTBUSA
Ha nnartgopme:

3apaHve. Hanucatb nporpamMmy ans obbesna LecTUyrosibHUKa, Mpyu 3TOM UCMO/b3ys TOSb-
KO G/10KM ABUXKeHWs 6e3 yKasaHua paccTosHus, 610K nosopoTa 6e3 ykasaHusa yma u 610K
NELTER

4. Jtan noBTOpeHWs HOBOrO Matepuana — 5 MUHYT.
Yuutenb noBTOpsET KpaTKO HOBbIM Martepuan: 61oku Ynpasnenus, 6nok OxupgaHusa u
6nok NMoeTopeHus.

5. JTan npoBepKu NOHWMaHUS U NEPBUYHOIO 3aKpenieHuss — 5 MUHYT.
Yuutenb 3a0aéTt BONPOCHI y4EHWUKAM:

* lMoueMy 6510KM ynpaeneHus Tak HasbiBatoTCsA?

* 3ayeM HyKHbl 6110KM ynpaeneHuns?

* Y10 nossonset genarb 610K OxxnaaHus?

* Yro penaert 6nok nosropeHus?

6. MHdopmaumsa o nomaluHeM 3agaHnK, MHCTPYKTAXK MO €ro BbINMOHEHWMIO — 3 MUHYT.

3apanue 1. Peanusosarb anroputm o6besna poboTOM TpeyrosibHUKa M NPAMOYroJIbHUKA.

3aganuve 2. PeanusoBatb anroputm obbesga pobOTOM TpeyrosibHMKa M NpsIMOYrofibHWKa
6e3 nucnosb3oBaHUs 6/10KOB MOBOPOTA C YKa3aHWeEM yrna nosoporta (HeobxoaMMo UCMonb3o-
BaTb TOJIbKO B/IOK OXXunaaHus).

7. J1an pednekcun feaTeNbHOCTU Ha YPoKe — 2 MUHYTbI.
Yuutenb nHTepecyetcs y obydarowmxcs 06 Mx BreyatieHUsx OT YpoKa, YTO MM MOoHpaBu-
NOCb M 4YTO 6bINIO HEMOHATHO.
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JNlaboparopHas pabora 10
BeTteneHus Ha 6asze nnardpopmbl VEXcode VR

TeopeTuueckas 4yactb

WNHoraa poboty 6biBaeT HEOOXOAUMO €4MHOXKAbI MPUHATL BbIOOP OTHOCUTENIBHO CBOErO Te-
KyLLLero AencTems. 1o MOryT ObiTb MOBOPOTHI HAMPABO WM HANIEBO, OTbE3Abl BNEPEL UK Ha-
33/ B ONpefenéHHbIi MOMEHT BpeMeHU 6e3 HeoOX0AMMOCTH MepenpoBePKU AENCTBUM, KaK B
unknax. B atom cnyuae nydwe Bcero ucnonbsosars 61oku Ecnu-roraa u Ecnu-torpa-una-
ye, KOTOpble NO3BONAIOT Npeobpa3oBarb AENCTBUSA, COBEPLUaEMble POOOTOM, B CUCTEMY C Bbl-
XoAamu pa/Her.

NMpakTuuyeckasa yacTtb
Llenb paboTbl: 03HaKOMWUTL OOyYaKOLLMXCA C BETBIEHUAMM Ha HBase nnaropmbl vr.vex.com.

Xop, nabopaTtopHoi paboTbl

Ha npegbigyliem 3aHAaTMM paccMoTpeny G6NOKK OXMAAHUS U NMOBTOPEHUS U CErofHA Mpo-
LO/IKUM U3y4eHUE OCTasbHbIX BIOKOB MOAY/A YNpaBneHus.
B nepeyto ouepeap obparum BHuMaHue Ha 6nok Ecnu-torpa (puc. 21).

e

Puc. 21. bnok Ecnu-torpa

Teno paHHoro 6510Ka BbINOHAETCA B TOM C/lyyae, eC/iM yCioBue, 0603HauYeHHOe B LeCTuy-
rofIbHOM BCTaBKe, ABNSAETCA NPaBAOW, M He BbiNONHAETCA B obpatHom cnydae. Paccmotpum
cnepyowmin npumep (puc. 22).

Puc. 22. MNpumep ncnonb3oBaHUa ycnosHoro 61oka

Hasaite nogpobHee paccMoTtpum, 4To ByaeT npoucxoautb B agaHHoM npumepe. Kak Bbl BU-
[M1Te, B KayecTBe YC/I0BUA B BIOKe AaHO NNOrMYeCcKoe BbipaykeHUe, CoAepiKallee crnpasa CyMmy
yucesn, a cneBa KOHCTaHTy. Eciim cpaBHeHWe oKakeTcs NpaeAoK, TO B OKHO BbliBoAa OyaeT Ha-
neyartaHo True, ecnv ycroBue okaxketcs noxxHbiM — False.

Kpome Toro, cywiecteyert ewé oamH 610K ynpaBieHnUs, CXOXWI C BblleyKa3aHHbIM, HO Npu
3TOM UMEIOLUI eLé OaHY LOMNOJIHUTENbHYIO BETBb MHAYe (puc. 23).
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Puc. 23. bnok Ecnu-torpa-nHave

Paccmotpum cnegyrowyto nporpamMy Ans  MOHUMMAHWA PasHUUbl Mexay O6soKkamu
Ecnu-torpa v Ecnu-torpa-unaue (puc. 24).

Puc. 24. NemoHcTtpauus pabotsl Ecnu-torga-uHauve

PaccmoTpum Kop AaHHoOM nporpamMmbl. BeipaykeHne nocsie ecsiu B gaHHOM ciyvae siBnsieTca
NIOXKHbIM, MO3TOMY OyAeT BbIMOMHATLCA YacTb NOC/e uHaye, TO ecTb nepo pobota craHer
3eNéHOro LBeTa U Ha 3KpaHe nossutca Haanuck Second Over. O6paruTe BHUMaHuWe, uto Over
OyneT BbiBefeHO B /IOOOM Cnydae, Tak Kak HaxoguTtca 3a npegenamu 60Ka YCIOBHOMO
oneparopa.

3apanve 1. Hanucatb nporpammy ans BeiBoga Ha 3kpaH True unu False B 3aBucMMoOCTM OT
peLleHns MPOCTbIX MaTeMATUYECKUX BbIPaXKEHUM, KOTOpble yvaliuMecs OO/MKHbI pPasMecTuTb
BHYTPM YC/IOBUS YCIOBHOTO Gi0Ka.

3ananue 2. Peanusosarb nporpaMmy anis nosoporta pobotoM nepes npensaTcTBUEM Ha Npo-
M3BOJIbHbIN Yron.

KoHTponbHbie BOnpochi:

1. Kak MoxHo ucnonb3osatb 6nok Ecnu-torpa?
2. B yém otnuuue 6nokos Ecnu-torpa u Ecnu-torpa-uHave?
3. B kakux cutyaumsax nydie Bcero ucnonbsosatb 6nok Ecnu-rorpa-unaue?
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JNlaboparopHas pabora 11
LUuknbl Ha 6a3e nnargopmbl VEXcode VR
TeopeTuueckas 4yactb

N3BecTHO, 4TO BbIBAIOT CUTYALMM, NPU KOTOPbIX HEOOXOAMMO NPOBEPSTL YCIOBUE HECKOJb-
KO pas, Npexae YeM NpUHATb OKOHYaTesibHoe pelleHne. MoXKHO MCNonb30BaTb COBOKYMHOCTb
6/I0KOB MOBTOPEHUS U YC/IOBHblE BIOKM, HO AJiIA KOPPEKTHOW paboTbl MOBTOPEHWIM AOMKHO
ObITb OrPOMHOE YUCSIO (BECATKU MUIMOHOB) M MOAOOP TOYHOO YMCA MOXKET CUIIbHO 3aTpPyA-
HUTb obLLee BpeMs co3gaHusa nporpammbl. Bo nzbexanue atoro B VEX VR ncnonbsytotcs um-
knbl MoBTOpATbL NOKa 1 MNMoka.
MNpakTuuyeckasa yacTtb

Llenb paboTbi: 03HAKOMUTb 0BYYAIOLLMXCA C UMKNaMK Ha 6ase nnaropMbl vr.vex.com

Xop nabopaTtopHoi paboTbl
B VEX VR ucnonb3ytotcs unknbl MoeTroparb noka v Moka (puc. 25).

&*

Puc. 25 — Bbnoku uuknos

PaccmoTpumM npocToi npumep nporpaMMbl, KOTOPbIM NMOKAXKET OTIMYUS MeXAy ABYMS BULA-
MW UMKNOB (puc. 26).

VETOHOBETE COMPGETh GiasmE B %

YOT 00T b CROMC T TOBOHOTH e %

DCTEHOS T [ BMREH

Puc. 26. Otnnums umknos 8 VEX VR

Ha nepebiii B3rsg MOXET MOKasarbCs, YTO OT/IMYMA B YC/IOBUSAX OIOKOB LMKIOB AOKHbI
MPUBECTU K BbINOJIHEHUIO aBCONIOTHO pa3HbiX AeMCTBUM, HO 3TO He TaK. lNpupoaa 6noka Mo-
BTOPATb MOKa TAKOBa, YTO AEWCTBUA BHYTPU Bi0Ka OyAyT BbINOMHATLCA A0 TEX NOp, NMoKa yc-
noeue 6ynet noxkHbIM. 06 3TOM BaXKHO MOMHWUTbL MPU COCTABNEHWM NPOrPamMMbl.
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[agaiite noka otmioxum 6510k NMoOBTOPATL NOKa M HanMLeM NPOCTYIO NMPOrpaMmy Asis Bbl-
BOJA Ha 3KpaH HECKOJIbKUX CTPOK TEKCTa B 3aBUCMMOCTM OT MOKa3aHWM AaTyuKa pacCcTosiHUSA
(puc. 27).

nevars QR

CCTAHOBHTE QBHMEHHE

Puc. 27. Pabota c uuknom Moka

[aBaiTe NOCTPOYHO PacCMOTPMM AaHHylo nporpammy. B nepsyto ouepenb cospgaém 6nok
LMKNa, KoTopbii Byaet paboratb fO Tex Mop, Noka poboT He yBuAMT nepes cobom Kakoe-nnbo
npensatcteme. Ha nytn Bcero cnegosaHusa [0 npenatcTeus pobot 6yaeT BbIBOAUTb B KOHCOSb
BblBOAA C/IOBO «[1puBET» OrpOMHOE YUCO pas B CUY BbICOKOW NPOU3BOAMTENBHOCTHU YrpaB-
nawowero KoHTposnepa. Ecnim nobaeutb K nporpamme Bcero oaHy CTPOKY, To cnoso «[Mpueet»
OyneT BbiBeEeHO TOMIbKO OaMH pas (puc. 28).

OBVM¥EHWE ENepén *

e, D

¢ :
OCTEHOBWTh OBMMSHNS

Puc. 28. BuiBog ofHOro cnoBa Ha 3KpaH BO BpeMS UCMOMb30BaHUSA LUMKNA

2

3aganuve 1. Hanucatb nporpammy ans BbiBogda Ha 3kpaH npuBem. MNpu kaxkaom npoxone
LMK/a NPUBET LOIKHO BbIBOAMTLCSA C HOBOM CTPOKM.

3aganue 2. Hanucatb nporpammy no nsobpaykeHnto poboTom Keagapara (B KayecTse nosTo-
peHusi NPoNAEeHHOro Matepvana).

KoHTponbHbie BOnpochbi:

1. B 4ém otnumna 6N10KOB NOKA M NOBTOPATb NOKa?

2. MNpvBegute NnpuMepbl NpoOrpamMmmbl, CMosb3ytowen 6710k NoKa (B BUAE NCEBAOKOAA).

3. MpuBeaute npumepbl Mporpammbl, WUCMosb3ytolwer 610K NOBTOPATbL Noka (B Buae
nceegokoaa).
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JlaboparopHas pabora 12
Bnok Bcerpa, 6nok lNMpepbieaHua u 6nok XXparb noka

TeopeTuueckas 4yactb
Ha npegbloywiem 3aHsATMM paccMoTpenu 6/10KM LUMKIIOB M CErofHs NMPOLO/IKMM M3yyeHUue
ocTtaBwmMxcs 610KOB Momyns ynpaenenus: 6noka Bcerpga, 6noka MpepbiBaHua u 6510ka
Xpatb noka.
Bnok Bcerpa npeacraenser coboin 6ecKoHeYHbIM LMK 6e3 ycnoBus, KOTOpbiKM OyaeT Bbl-
MOSIHATLCA HA MPOTAXKEHWU BCEW NPOrpamMMbl HE3AaBUCUMO OT AEWCTBUM, MPOUCXOAALLUMX BHY-
TPU M CHapy»>Ku Hero

MpakTuuyeckas yacTb
Llenb paboTbi: 03HakoMuUTb 0byHatowmxcs ¢ 6nokamu Beerpa, 6nokamu MpepbiBaHua 1
6nokamun XXpartb noka.
Xop, nabopatopHoi paboTbl

PaccmoTtpum gBe nporpamMmbl, KOTOpble SBAAOTCA abCOMOTHO MAEHTUYHBIMU, HO NMPU 3TOM
NPOAEMOHCTPUPYIOT NpuHLMN paboTbl 6510ka Becerpa (puc. 29).

OBEWKEHWE Brepén =

OEWHeHME BMeDE] * A @ mm - |

Puc. 29. AHanor 6eckoHe4YHoro umkna

Kak Bbl MoeTe 3aMeTWTb, B A@HHOM nporpamme 670K ABUKEHUA BKoYaeT cebsa becko-
HEYHbIN LMK/, 4TO NO3BONSET POOOTY ABUraTbCcA BECKOHEYHO Bnepén npu AobGaBneHuM 3Toro
6110Ka B Nnporpammy.

[Ilns Toro 4tobbl NpepBarb BbiNO/HEHWE BECKOHEYHOrO LMK/a, MOXHO MCMO/b30BaTh BI0K
MpepbiBaHusa.

PaccmoTpum nporpammy, B KoTopoi pobot byaer exarb Bnepén A0 Tex rnop, Noka AaTyuK
paccTosHMA He YBMAMWT nepen cobon HekoTopoe npenatcteue Ha paccrosaHun 100 mm (puc. 30).

Puc. 30. MNporpamma s oeMOHCTPaLMK paboTbl LMKna npepbiBaHUs
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JaHHas nporpaMma BbINOMHSET BCE Te e AeMCTBUSA, YTO U ucnonb3oBaHue uukna loka B
npeabiayLLeM ypoKe, HO NpU 3TOM HamALHO AEMOHCTPUPYET cnocob npepbiBaHus Lukna Beer-
na. Ucnonbsoearune 6noka Mpepearb nomoraet nsbexkarb NoMOMOK poboTa, Tak Kak 06bIYHO
MCMNONb3yeTCs B KOHTEKCTE aBapUMHOro npepbiBaHUA BbiNosHeHUs nporpammel. [aBaiTe pac-
CMOTpPUM Oosniee CNOXKHbIA BapuaHT NporpamMmbl, B KOTOPOM MCMOMb30BaHWe UWKAa Oyaet
onpasaaHo cpabarbiBaHWEM JaTuMKa PacCTOSHUSA Ha PACCTOSIHUM MEHbLUEM, YeM MIaHMpyeMoe
(puc. 31).

CLTEHGER T BHEEHAD

Puc. 31. lNpumep nporpammsl

B naHHoWM nporpamme poboT GyneT cosepLiaTb NOBOPOT A0 TEX NOP, NMOKa He OBHAPYXKUT
nepen cobom npensatcreue. Mocne 3toro oH orbeaet Hasag Ha 200 MM M OCTAHOBMT CBOE [BU-
)KeHue. JlaHHbIN anropuTM MOXKET ObITb MPUMEHMM K C/ly4asM, Korga Ha pobote yCTaHOBNEHO
TEXHUYECKOE 3peHWe M eMy HeobxoauMm nydwuii 0630p ANns uaeHTudbUKaumun nepeq coboit
06bEKTOB.

Kpome Toro, Heobxoanmo obpatutb BHUMaHWe Ha 6nok XXparb noka (puc. 32), KoTtopblii
NO3BONSET yAepP»KaTb BbINO/IHEHWE AENCTBMWI A0 3TOro 610Ka.

PaccmoTtpum nporpammy, KoTopasi MOXeT NOMOYb B MPOXOXAEHUU HEKOTOPbIX UCMbITAHWUM
B cpene VEX VR.

A o,
B S e e
: r_h_n.-h_.-.-_:-x:l-\._-\. _:;I-\.-‘r..-ul.-\..-_-\.-_n ;\_ Tﬂ'_‘- :;}
1] ST C IO A OLEHEY RN OO
i el

Puc. 32. bnok XXpaTtb noka

B paHHOM nporpamme po6oT npu obHapykeHun 0ObeKTa MocTapaeTcs BbITOMKHYTb €ro
nons. [JaHHbIM KOA, NOMOXKET B peLleHUN 3a4a4 Ha NoCneayoWwmnX YpoKax.

3aganue 1. Hanucatb nporpammy obbesaa Bcero nepumetpa nons «Kapra ¢ pasmeTtkoi» ¢
ucnonb3osaHuem 6noka XXaarb noka.
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3aganue 2. Hanucatb nporpaMmy no 3aeepLueHWM pobOTOM LEWUCTBUIM NpU OOHapy>KeHUH
noZ coboit KpacHoro LBerta.

3apaHve 3. Peanusosartb nporpammy 4Jjisi akTMBaLMU pobOTOM OTbe3na Hasag npu nepso-
HadYasbHOM ABWXXeHUWU poboTa Bnepéa.

KoHTposnbHble BOonpochl:

1. 3auem HyxeH 6nok MpepbiBaHua?

2. MNpvBeguTte npumMepbl NporpamMmsbl, Ucnonb3youen 6nok MpepbiBaHua (B Buae ncesno-
Kopa)

3. Kak paboraet 6510k XKXpatb noka?

OvpakTnyeckne marepuanbi

1. Mnatrdopma nporpammuposaHusa pobotoe VEXCode VR [dnektpoHHbit pecypc] //
URL: https:/ /vr.vex.com ([Jara obpaiienus: 15.04.2021).

2. UHdopmatunka. YposeHb1-bnoku [InektpoHHbin pecypc] //URL: https:/ /education.
vex.com/stemlabs /cs /computer-science-level-1-blocks (data obpatenus: 15.04.2021).

3. OduumanbHbii caT cpepbl NporpamMmmuMpoBaHusa Scratch [InekTpoHHbIM pecypc] //
URL: https:/ /scratch.mit.edu/ (Jara obpauwerus: 15.04.2021).

4. STEM Education channel by Mark Johnston // URL: https: / /www.mjstem.com/ (da-
Ta obpaweHuns: 15.04.2021).
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NMporpammupoBaHue Ha Python

MnaHupyemble pesynbraTbl OCBOEHUA y4ebHOro npegmerta
C ONUCaHUEM YHUBEPCaAsbHbIX YY4eOHbIX AeUCTBUN,
AOCTUraeMbix obyyarowmmmcs

JInyHOCTHBIE:

— dopMHUpoBaHME YMEHUS CaMOCTOATENIbHOW AeATeNIbHOCTH;

— opM1poBaHue yMeHWs paboTaTtb B KOMaHAE;

— dopMHUpoBaHME KOMMYHUKATUBHbIX HABbIKOB;

— dhopMHUpoBaHME HABLIKOB aHaNu3a U caMOaHanusa;

— dopmMHnpoBaH1e LeneycTpeMNEHHOCTU U YCMAYMBOCTH B NpoLecce TBOPYECKOM, Uccne-
[oBaTeIbCKoM paboTbl M y4ebHOM AeATeNbHOCTU.

[NpenmetHble:

— opMHUpOBaHME NOHATUI «aNrOPUTM», «NPOorpaMMay;

— ¢dopmMupoBaHMEe MOHATUM OO OCHOBHbLIX KOHCTPYKUMSAX sA3blka MNPOrpaMMUpPOBaHUSA
Python: onepatop Betenenus if, onepatopsl umkna while, for, BcnomorarenbHbix anro-
pUTMOB;

— dopMHUpoBaHME NOHATUIM O CTPYKTypax AaHHbIX A3blka NporpammupoBaHus Python;

— dhopMHUpoBaHME OCHOBHbIX MPUEMOB COCTAB/IEHUS MPOrpamMm B NPOrpaMMMpPOBaHUK Ha
A3blKe NnporpamMmmupoBaHus Python;

— dopMHUpoBaH1E aNroOpUTMHUYECKOrO U JIOFMYECKOTO CTUNEN MbILUNEHUS.

MeTanpenmeTHble:

— dopMHUpoBaH1E YMEHUS OPUEHTUPOBKU B CUCTEME 3HAHWW;

— dopmMupoBaH1e ymeHus Bbibopa Hanbonee 3hheKTUBHbIX CNOCOOOB pelueHus 3aaauy
Ha KOMMbloTEPE B 3aBUCMMOCTU OT KOHKPETHbIX YC/TOBUH;

— ¢dopmMupoBaH1e NPUEMOB NPOEKTHOM AEATENBHOCTU, BKNIOYAA YMEHUsS BUAETb npobe-
My, hOpMynMpoBaTb TEMY U Liesib MPOEKTa, COCTaBNATL MNJ1aH CBOEN AEATENIbHOCTH, OCY-
LLLeCTBNATb AEWCTBMSA NO peanu3auuu nnaHa, pesysbtar cBoew AesTeSIbHOCTU COOTHO-
CUTb C Lenbto, KnaccuduumMposartb, Habnoaarb, NPOBOAUTL SKCNEPUMEHTbI, AeNaTb Bbl-
BOAb! U 3aK/IOYEHWS, AOKA3bIBaTb, 3aLLMLLATD CBOU UAEW, OLLEHWBATb Pe3y/bTaTbl CBOEH
paboTbl;

— dopMHUpoBaH1e YMEHUS pacnpeneneHus BpeMeHU;

— dopMHUpoBaHME YMEHUI YCMNELIHON CaMOmNpe3eHTaLmHm.

MDopmbl KOHTpONA

Bo Bpems nposefeHuns Kypca npeanonaraeTcs TeKyLWMUi, NPOMEXKYTOUHbIM U UTOTOBbIN KOH-
Tponb.

TeKywiMit KOHTPOSIb OCYLLECTBISIETCA PErysipHO BO BPEMS MPOBEAEHUA Kaxaoro nabopa-
TOPHOTO 3aHATUSA, 3aK/TIOYAETCA B OTBETE YYALLMXCSA HA KOHTPOSIbHbIE BOMPOCH!, AEMOHCTPALIMK
Mosly4YeHHbIX CKPUNTOB B cpeae Scratch, hpoHTasIbHbIX ONPOCOB yYUTENEM.

Takke B TEMaTM4ECKOM M/IaHMPOBAHUM MPEANOosaralTCs ABe MPOMEXYTOYHbIE KOHTPOSIb-
Hble paboTbl.

KoHTponbHasa paboTa AnsA NpoBepKU NONyYeHHbIX HABbIKOB NO TeMaM
«YcnoBHbi onepatop if», «Lluknbl B a3bike Python»

1. HalTn KopHM KBagpaTHOro ypaBHEHUS, 3aAaHHOO CBOMMU KO3 dULMEHTaMMU.
2. BbluncnnTb 3HaueHune dyHKUMM y = x° + 5x ONA 3afaHHOro C KNaBMaTypbl 3Ha4YeHUs
apryMeHTa Xx.
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3. OnpenennTb, CKONbKO OTpULATENbHBIX CPEAN TPEX BBEAEHHbIX C KNaBUATYpPbl YACEN.
4. MNpoeepuTb, NPUHAAIEKUT M TOYKA C KOOpAMHATAMK (X U y) YyacTu durypsbl, nsobpa-
YKEHHOM Ha pucyHke 33.

Puc. 33. UnniocTpaumsa K 3agave

5. lNpoBepuTb, €CTb NN BO BBEAEHHOM YMCJle OAUHAKOBbIE Uudpbl, Hanpumep 121,

6. Haneuaratb cton6ukom sce uenble yucna ot 20 o 35 1 BbIMUCIUTD KOPHM 3TUX YKUCES.

7. Haltun Bce Tpéx3HauHble YMcCsia, KOTOpble NPU yBeMYEeHUH Ha 3 penAartca Ha 5.

8. HaHbl HatypanbHble yvcna ot 20 po 50. Hanewaratb Te U3 HUX, KOTOpble fensTca Ha 3,
HO He JenaTca Ha 5.

KoHTponbHas paboTta Ans npoBepKuU Nosy4eHHbIX HABbIKOB MO TEMaM
«Cnucku B asbike Python»

1. MomeHATb MecTaMu caMbiit 6OBLLIOKN U CaMblit MafIeHbKUI 3/1IEMEHTbI CrIKCKa.

2. [aHbl gBa cnucka. Monyuntb TpeTui CnNmMcok, BKIOYas B HErO TOJIbKO Te 3/1IEMEHTbI, KO-
TOpble BCTPEYAIOTCSA B UCXOAHbIX CIMCKax Tonibko 1 pas.

3. CdopmupoBsatb Bo3pacTaloLLmit CUCOK U3 YETHBIX YUCEN AAHHOIO CNMCKa.

4. [aHbl oBa cnucka. YoanuTb BCce 3NIeMeHTbl MePBOro CNucka U3 BTOPOro, ocTasbHble 3/e-
MEHTbl BTOPOro CMMCKa OTCOPTUPOBATb.

5. Co3patb cnucok U3 ciyyarHbix Yucen. Haitv Homep ero nocnegHero noKanbHOro Mak-
cUMyMa (NoKasibHbIM MaKCUMYM — 3TO 3/1IEMEHT, KOTOPbIi HobLue I0HOro U3 CBOUX cocenen).

6. Co3patb cnncok M3 cnyvanHbix Ynucen. Hanatm BTOpoi no BeNMYnHE MaKCUMYM.
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CopeprxaHue n popma opraHU3aLUM Yy4eOHbIX 3aHATUM

MnaHbl yuebHbIX 3aHATUM

1. MepeBbie nporpammbl Ha A3bike Python, ocHoBHbIe onepaTtopbl

PekomeHayeMoe KOnM4eCcTBO YacoB Ha JaHHylo TeMy — 2 yaca.

NMnaHupyembie pesynbrathbl

MpepmeTHbIE: NONyYyeHe HABbIKOB MO CO3AAHUIO NePBbIX MPOrpamMm B cpeae NporpamMmmu-
poBaHus Python, nsyyeHne ocHoBHbIx onepatopos Python, BBoga/BbiBOAA AaHHbIX, MaTeMa-
TUYECKUX OMNepaTopoB.

MeTtanpeameTHblie: yMeHMe KOHTPOIMPOBATb M KOPPEKTMPOBATh y4eOHY0 AeATeNbHOCTD,
CnocobHOCTb CTaBUTb M hOPMYNUPOBaTh A/1s cebs uenu 4eNcTBUi, NPOrHo3MpoBaTb pesysbTa-
Tbl, aHA/IM3UPOBATb UX (MPUYEM KaK MONOXKUTENIbHbIE, TaK U OTpULLATENIbHbIE).

JINYUHOCTHbIE: FOTOBHOCTb U CMOCOBHOCTb 0BYHAIOLLMXCSA K CAMOPA3BUTUIO U JIMHHOCTHOMY
camoonpegeneHuio, cpopMUMPOBAHHOCTb HABLIKOB COTPYAHUYECTBA CO CBEPCTHUMKAMMU; rOTOB-
HOCTb M CMNOCOBHOCTb K 06pa3oBaHM1Io, B TOM YKnCe caMoobpasoBaHMIO.

O6opynoBaHue u MmaTepuanbl: KOMMbIOTEP, NPe3eHTaLMOHHOE 0bopyaoBaHue.

PacnpeneneHue nabopatopHbix pabor:

MN3yyeHne TeopeTuyeckoro matepuana naboparopHoir paboTbl, BbinosHeHWe nabopatop-
HoW paboTbi 1.

2. YcnosHbiit onepartop if

PekomMeHayeMoe KOIMYecTBO YacoB Ha AaHHyo TeMy — 2 yaca.

MnaHupyemblie pesynbrathbl

MpeameTHbIE: NoONyYeHMe HABbIKOB MO MCMOJIb30BaHUIO YC/IOBHOIO oneparopa if B cpege npo-
rpammmpoBaHus Python, paspabotka nporpamm, peanusyrowpmx pa3seTBISIOLMIACA alTOPUTM.

MeTtanpeameTHble: yMeHWe KOHTPOIMPOBATb U KOPPEKTUPOBATb yHeBHYIO 1eATENbHOCTD,
CNocoBHOCTb CTaBUTb U hopMynMpoBaTh AnsA cebsa uenu oencTenin, NPorHo3MpoBaTb pesysbra-
Tbl, @HA/I3MPOBATb MX (MPUYEM KaK NONOXKUTESbHbIE, TaK U OTPULATESIbHBIE).

JINYHOCTHbBIE: rOTOBHOCTb M CMOCOBHOCTL OBYHAIOLMXCA K CAMOPA3BUTHIO U INYHOCTHOMY
camoornpeaeneHuio, chopMMPOBaHHOCTb HaBbIKOB COTPYAHMYECTBA CO CBEPCTHUKAMM; rOTOB-
HOCTb M CNOCOBHOCTb K 06pPa30BaHUIO, B TOM YUC/le Camoobpa3oBaHMmio.

O6opynoBaHue U MaTepuanbl: KOMMbIOTEP, NPe3eHTaLMOHHOE 06opyaoBaHHUeE.

PacnpepeneHune nabopatopHbix pabort:

MN3yueHne Teopetuyeckoro matepuana naboparopHoir paboTbl, BbinosHeHWe nabopatop-
HoM paboTbl 2.

3. Uuknbl B a3bike Python

PekoMeHayeMoe KONM4ecTBO YacoB Ha AaHHylo TeMy — 4 yaca.

MnaHupyembie pesynbrathbl

MpepMeTHbIE: NONyYeHUE HABbLIKOB MO UCMOJIb30BaHWUIO OMEepPaTopoB LUKIA B cpeae npo-
rpammupoBanus Python, paspaboTka nporpamMm, peanusyomx LMKIMYECKUIA aliroprTMm.

MeTtanpeameTtHble: yMeH1e KOHTPOIMPOBATb U KOPPEKTUPOBATb yHebHYIO AeATENbHOCTD,
CNOCoBHOCTb CTaBUTb U hopMynMpoBaTh AnsA cebs uenu oencTeni, NPorHO3MpoBaTh pesysbra-
Tbl, aHA/IM3MPOBATb UX (MPUYEM KaK MOOXKMTESIbHbIE, TaK U OTPULATENbHbIE).

JINYHOCTHbBIE: FOTOBHOCTb M CMNOCOBHOCTb 0OYHAIOLLMXCA K CAMOPA3BUTUIO U JIMYHOCTHOMY
camoornpeaeneHuo, chopMMPOBaAHHOCTb HaBbIKOB COTPYAHMYECTBA CO CBEPCTHUKAMM; rOTOB-
HOCTb M CNOCOBHOCTb K 06pa3oBaHUIO, B TOM YUC/ie Camoobpa3oBaHMmio.

O6opynoBaHue U MaTepuanbl: KOMMbIOTEP, NPe3eHTaLMOHHOE 060opyAOBaHHE.

PacnpepeneHune nabopatopHbix pabor:

MN3yuyeHne TeopeTnyeckoro marepuana naboparopHoi pabotbl, BbinosHeHWe nabopatop-
HoW paboTbl 3.
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4. Cnucku B a3bike Python

PekomeHayemMoe KONMYecTBO HacoB Ha AaHHyto TeMy — 4 yaca.

MnaHupyembie pesynbrarhbl

MpepmeTHbIE: NONyyYeHMe HABbLIKOB MO MCMOJb30BaHMIO CMMCKOB B Cpefe NporpaMmMmMpo-
BaHua Python, paspaboTka nporpamm, peanusyowmx paboTy co CTPYKTypaMu AaHHbIX.

MeTtanpeameTHble: yMeHMEe KOHTPOMPOBATb M KOPPEKTMPOBATb y4eOHYI0 AeATeNbHOCTD,
CnocobHOCTb CTaBUTb M hOPMYNUPOBaTh A/1s cebs uenu 4eNcTBUi, NPOrHo3MpoBaTb pesysbTa-
Tbl, AHA/IM3MPOBATb MX (MPUUYEM KaK MONONKUTESbHbIE, TaK U OTPULATESIbHbIE).

JINYHOCTHbBIE: FOTOBHOCTb U CMOCOBHOCTb 0BYYAIOLLMXCA K CAMOPA3BUTHIO U JIMYHOCTHOMY
camoonpegeneHmio, choOpMUMPOBAHHOCTb HABLIKOB COTPYAHMYECTBA CO CBEPCTHUKAMM; rOTOB-
HOCTb M CMOCOBHOCTb K 06pa3oBaHM1Io, B TOM YKnCie caMoobpasoBaHMIo.

O6opynoBaHue U MaTepHasnbl: KOMMbIOTEP, NPe3eHTaLuoHHOoe obopyaoBaHue.

PacnpeneneHune nabopatopHbix pabor:

MN3yueHne Teopetnyeckoro matepuana naboparopHoir paboTbl, BbinosHeHWe nabopatop-
Hou paborTbl 4.

5. Pabora co ctpokamu B Python

PekomeHayeMoe KonmMyecTBo YacoB Ha AaHHylo TeMy — 4 yaca.

NMnaHupyembie pesynbrarbl

MpepmeTHbIE: NONyYeHME HABbLIKOB MO WCMOJIb30BAHMIO CTPOK B Cpefe NporpamMMUpoBa-
Hus Python, paspaboTka nporpamm, peanusyoLmx paboTy cO CTPOKOBbIMU JAaHHBIMM.

MeTtanpeameTtHble: yMeHWe KOHTPONMPOBATb U KOPPEKTUPOBATH y4ebHYI0 AeATENbHOCTD,
CnocobHOCTb CTaBUTb M hOpMYNUpPOBaTh A/1s cebs uenu 4encTBui, NPOrHo3MpoBarb pesysbTa-
Tbl, aHA/IM3MPOBATb UX (MPUYEM KaK NONOXKMTESIbHbIE, TaK U OTPULATE bHbIE).

JIN4HOCTHbBIE: FOTOBHOCTb U CMOCOBHOCTL 0BYYAIOLLMXCA K CAMOPA3BUTHIO U JIMYHOCTHOMY
camoonpegeneHmnio, chopMUMPOBAHHOCTb HABbIKOB COTPYAHMYECTBA CO CBEPCTHWKAMM; rOTOB-
HOCTb M CMOCOBHOCTb K 06Pa30BaHMIO, B TOM YMC/ie CaMOOOPa30BaHHIO.

O6opynoBaHue U MaTepHasnbl: KOMMbIOTEP, NPe3eHTaLMoHHOoe 0bopyaoBaHMe.

PacnpeneneHue nabopatopHbix pabor:

N3yueHne TeopeTnueckoro marepuana nabopatopHon paboTbl, BbiNoNHeHWe naboparop-
HoW paboTbi 5.

OnucaHue nabopartopHbix pabor

JNa6oparopHas pabora 1.
MNMepeble nporpammbl Ha A3bike Python, ocHOBHble onepaTopbl

TeopeTuquKaﬂ 4yacTtb

Mpennaraetcsa paccmotpeTb Gosiee NoaApoBHO CTPYKTYpy Mporpammbl Ha s3bike Python,
a TaK)XXe OCHOBHble MpaBu1/a HaMMcaHWa NPorpamMm.

Jliobyto nporpammy sisbike Python Mo>KHO npeactaBuTb, Kak Habop nekcem (ZoNyCTUMbIX
CMMBOJIOB), 3aMMCaHHbIX B ONpeaenéHHOM NopsigKe M No onpeaenéHHbiM npasunam. Jlekcema
MOXEeT MpPeaCTaBNsATb COOOW: KOMMEHTapWM; NiMTepasbl, 3HAKW MYHKTyauWu, MepemMeHHble,
cneuuManbHble KtoYeBble C/IoBa.

lNporpamma Ha sA3bike Python MoykeT conepykaTb AOCTAaTOYHOE KOIMYECTBO KOMMEHTapUEB,
KaXkbll KOMMEHTapWi HAaYMHAETCS C CUMBONA PeLLETKa «H».

JNutepanbl npeacraensaoT cobon 3HayeHUs, 3afaHHble B KoAe NporpaMMbl, Hanpumep,
uncna (25) nnm ctpoku (“npueet”). B asbike Python npeacraeneHbl HEKOTOPblE BCTPOEHHbIE
TMNbl obbekToB. B sA3bike Python ucnonbsyercs auvHamuyeckasa Tunusaumsa (TMnbl AAHHbIX
onpenenseTcs aBTOMaTMYecKu, U Ux He TpebyeTca 0ObABNATL B NPOrPaMMHOM KOAE), HO Mnpu
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3TOM OH fIB/IAETCA A3bIKOM CO CTPOron Tunu3sauuen (Bbl CMOXKETEe BbIMOJIHATL HaA O6bEeKTOM
TONbKO Te onepaLuu, KOTopble MPUMEHUMBI K €ro Tuny).

Ecnun roBoputb 06 MCNOMb30BaHUM 3HAKOB MYHKTyaLMK, TO CTOMT OTMETMTb, YTO Kakaas
CTPOKa B nNporpamme Ha s3blke Python He nonykHa 3aKaHYMBATLCS TOYKOW C 3aMNATOM, Kak, Ha-
npumep, 8 C++, Ho ec/im ecTb HEOHXOAUMMOCTb 3aMMcaTb HECKOIbKO MHCTPYKLMKM B OAHY CTPOY-
Ky, TO UX MOXHO pa3fensTb TOYKOM C 3anAToMn.

MNepemeHHas unu naeHTUdUKATOP UCNONB3YIOTCA AN XPAHEHWUSA JaHHbIX Pa3/IMYHOro TMna.
B sa3bike Python HeT cneumanbHoro paszena onucaHvWs nepemMeHHbiX, B KOTOPOM yKasblBaeTcs
TUN NepeMeHHOW nepep e€ nepBbIM UCMoNb3oBaHMeM. EcTb onpenenéHHble npaBuna ans 3aga-
HUS UMEH NepeMeHHbIX A3bike Python: 3To NnocneposatenbHOCTL OYKB, KOTOpPAs HE MOXKET Ha-
YMHaTbCA C UMdPbI, HO MOXET coaepyKaTb CUMBON nogyepkuaHus (_). UMeHa nepeMeHHbIX
YyBCTBUTE/NIbHbI K peructpy. MMeHa nepemMeHHbIX He MOryT COBMagarb CO CrneurasbHbIMU KO-
YeBbIMU C/IOBAMM.

KntoyeBble cnoBa B f3bike Python nmMeloT cneuvanbHoe Ha3HavyeHWe W NpeacTaBnsioT CO-
6o¥ ynpasnsioLme KOHCTPYKUMK a3blka. Hanpumep: and, break, for u . a.

Mpu coctaBneHnn Nporpamm fieKCeMbl 0ObeAMHAIOTCSA B CUHTAKCMYECKME KOHCTPYKLMK, KO-
TOpble MOryT BK/aAblBaTbCsA ApYr B Apyra. B pesynbrate Mmoryt o6pa3oBbiBatbCsi 6/104HbIE KOH-
CTPYKLMK, KaXKabIM BMIOK Koga HauMHaeTcsa aBoetouneM (:), a Teno 6510Ka Bblgenserca obssa-
TeNbHbLIM OTCTYMOM B BuAe YeTbipéx npobenos. O6bIYHO cpefa NporpaMMUMpOBaHKs Cpasy ae-
naet orctyn gns 6noka nocne pgsoetouus. B 3aBucumocT OT wucnonbayemon cpeppbl
NMporpaMMUpoBaHUa G610KM MOTryT UMETb BU3YyasibHOE BblAeseHue.

Takxke cyuiecTByeT psg peKoMeHaauMi K COCTaBNeHUIO NporpamMm Ha sAsbike Python, ¢ ko-
TOPbIMM MOXHO O3HAKOMWTCH, HanpuMmep no ccbike https:/ /pythonworld.ru/osnovy/
sintaksis-yazyka-python.html.

MNeperoém K paccCMOTPEHUIO OCHOBHbIX TUMOB OnepaTopa A3blKa.

Onepartopsbl f3bika Python MoykHO pa3penutb Ha 7 TMNOB:

— apudmeTHyecKue oneparopsi;

— onepaTtopbl CPaBHEHUS;

— onepaTtopbl NpUCBanBaHKS;

— JIorMyeckue oneparopsi;

— onepartopbl NPUHALNEKHOCTH;

— onepaTtopbl TOXAECTBEHHOCTH;

— 6uTOBbIE OMEeparopbl.

MprBeném npumMepbl HEKOTOPbLIX Hanbosiee HacTo MCMOJb3yeMbIX OMepaTopoB, NMPUBEAEH-
HbIX B Tabnuue Huxe.

Tabnuua 1. OcHoBHble oneparopbl A3bika Python

Onepatop OnucaHue
+ Cnoxetue
- Bbluntanue
* YMHOXeHHe
/ Henenuve
// LlenouncneHHoe geneHuve
% Ocratok ot genexus
** BosseneHue B cTeneHb
< MeHbLue
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NS
lpodomxeHue
Onepatop OnucaHue
> Bonblie
>= Bonblue nnu paeHo
<= MeHbLue unu paBHO
== PaBHo
1= HepagHo
and (M). Jlornyeckoe ymMHoOKeHWE, UM KOHBIOHKLMSA
or (UN) Jlornyeckoe cnoxexue, Ui QU3bIOHKLNUA
not (HE) Jlornyeckoe otpuuaHue
| Mo6utosoe nnu
» Mo6utoBoe MckovaoLee m
& Mo6uTosoe 1
>> BuToBbIN caBur Bnpaeo
<< BuToBbIN caBWr BNEBO

NHsepcus 6utos

PaCCMOTpMM HECKOJIbKO NpMUMepoB UCNOJIb30BaHUA NAaHHbIX ONepaTtopoB.

MNpumep 1
>>> 643
9

>>> 7**5
16807

>>> 45%4
1

OpnvH 13 cambix 4acTo UCMNONb3yeMbIX ONepaTopoB — oneparop npuceaneaHus. Oneparop
npuceanBaHus B A3bike Python nmeeTt Bua:
<upeHTUUKaTop>=<BblparkeHne>

Mpumep 2
c=6
L=121

Takke B si3bIke Python MMEIOT MECTO CJIOXKHbIE€ onepaTtopbl NpucCBanBaHUA.

Ta6bnuua 2. CnoxHble onepaTtopbl NPUCBauBaHUA

O6o03HavyeHune

OnucaHue

JleBas v npaBas yacTi cymMmMUpyloTCs, pe3ynbTar NpUucBanBaeTcs
rnepeMeHHOM B JIEBOM YacTu

BbluMTaeTca 3HayeHWe NpaBoM YacTu U3 3HAYEHWUS NepeMeHHOM
B JIEBOM YaCTH, pe3ysibTaT NPUCBanBaETCs NepeMeHHOM B JIEBOM
yacTtu

JleBas 1 npaBas YacTi yMHOXKalOTCs, pesynbraT npucBaMBaeTcs
rnepeMeHHOM B JIEBOM YacTu
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=} D> a2
D
NS
lpodomxeHue
O3HavYeHue nUcaHue
06 (o)
/= Lenvt 3HaueHWe nepemMeHHOMN U3 IeBOM YacTh Ha 3Ha4YeHUe Bbl-
pa)keHWs B NPaBOW YacTu, pe3y/bTaT MPUCBAUBAETCA NepeMeH-
HOM B IeBOW YacTu
%= HaxoauTca octatok ot AeneHus 3HayeHUs nepeMeHHON U3 ne-
BOM 4acTW Ha 3HAYEHUSA BbiPAXKEHMA B NPABOM YacTu, pesynbrar
npucBanBaeTCs NepemMeHHOM B JIEBOM YaCTH
= BbinonHseT Bo3BeaeHMe NeBOW YacTH B CTeNeHb 3HAYEHUS Bbl-
paKeHWs U3 NpaBoM YacTu, pe3ynbTaT NpUCBaUBaETCS NepeMeH-
HOM B IeBOW YacTu
//= Lenut Haueno 3HayeHne nepeMeHHOM U3 NEBOW YacTW Ha 3Have-
HWe BblpaXKeHUs B NPaBOM YacTH, pe3ysbTaT NpUcBanMBaeTcs ne-
peMeHHOM B JIeBOW YacTu
MNpumep 3
>>> =8
>>> L
8
>>> | +=8
>>> L
16
>>> [*6
96
>>>

YacTto npu pelleHun 3apay HeoOXOAMMO BbIMNOJHATL BBOA AaHHbIX C KNAaBMATYpbl U BbIBO-
AMTb AaHHble Ha 3KpaH. PaccmoTpum paboty cooTBeTcTBylOLWMX OnepaTtopos B A3bike Python.

Beopa paHHbIX € KnaeBuatypbl OCYLLECTBASETCA C NOMOLLbIO onepaTtopa print. @opmar one-
patopa:

print()

MNocne BbiNoMHEHUs onepaTopa NPOUCXOAMUT NEPEXon Kypcopa Ha HOBYHO CTPOKY. [ns Bbi-
BOJA «CTPOYKY» HeobxoamMmo fob6aBUTb MMeHOBaHHbIM end=><pasgenutens> ‘.

MNpumep 4
A=9

B=14
print(A,”=",B)

Pesynbrarbl paboTbl NporpaMMbl NpeAcTaB/ieHbl HUXe Ha pucyHke 34:

Puc. 34. Pesynbtar paboTbl NporpamMmbl
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MNpumep 5

Z=9

Y=15

W=-15

print(W)

print(W+2,Y)

Pesynbrarbl paboTbl NporpaMmbl NpeacTaBfieHbl HKe Ha pucyHke 35.

Run: 1
P fUsers/user/Documents/PythonProject/venv/bin/python
3
6 -10
=
53 Process finished with exit code @
ol o
=
[]
| Run = 6: TODO Terminal t@ Python Console
Puc. 35. Pezynbrar pabotbl nporpammbl
Mpumep 6
Z=9
Y=15
=-15
print(“W=",W, end=" )
print(Z*10)

Pesynbratbl paboTbl NporpamMMbl NpeacTaBieHbl HAXe Ha pucyHKke 36.

Puc. 36. Pezynstar pabotbl nporpammbi

Takxe B a3bike Python MoxkHO “cnonb3oBath hopMaTMpoBaHHbIN BbiBOA. [1a 3TOro Heob-
XOAMMO MCMOMb30BaTh BCTPOEHHYIO yHKumio format(). CuHTakcuc hyHKLUMK BbIFSAANUT crepy-
oMM 0bpasoMm:

<ctpoka>.format( <cdopmar>)

«CTpOKa» npeacrasnser cobon 3HadeHWe Ana popMaTMpoBaHHOMO BbiBOAa, «hopmary —
cneundukaumm popmara <Mini-Languages.
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M= 130

Prod=N*M

print( “{}*{}={}".format(N,M, Prod) )

Pesynbratbl paboTbl NporpamMMbl NpeacTaB/ieHbl HAXe Ha pucyHke 37.

Puc. 37. Pe3ynbrar pabotbl nporpammbi

[ns BBOAA AaHHbIX C KnaBWatypbl UCMOMb3yeTcs BCTpoeHHas dyHkuus input(). JaHHas
(hyHKUMSA BO3BpaLLaEeT B Ka4yecTBe pe3ysibTata CTPOKy!

B pesynbrare BbINONHEHWA NPOrpaMmbi:

a=input()

c=input()

z=atc

print(z)

Ha 3KpaH BbIBOAMTCA HE CyMMa Yucen.

Pesynbratbl paboTbl NporpamMMbl NpeacTaB/ieHbl HAXe Ha pucyHKke 38.

Run: 1
B /Users/user/Documents/PythonProject/venv/bin/python
3
6
= — | 36
=4 i ; %
# = Process finished with exit code @
o
[]

P 4: Run = 6: TODO Terminal ¢ Python Console

Puc. 38. Pezynbrar pabotbl nporpammbl

Mpn Heob6x0AMMOCTH BBOAA YUCIOBbIX 3HAYEHUI UCMOSb3YIOTCA BCTPOEHHbIE DYHKLMM int K
float.
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DyHKumMA int ucnonb3yeTtca ans npeobpazoBaHUs CTPOKK B Lesioe ynucno. MameHnm npeabl-
AyLWw1r npumep:

n=int(input())

m=int(input())

k=n+m

print(k)

Pesynbrar pabotbl — cymma yucen.

Pesynbratbl paboTbl NporpaMMbl NpeacTaBieHbl HAXe Ha pucyHke 39

116*130=15080
>>> |

Puc. 39. Pezynbrar pabotbl nporpammbl

TakXe MOXHO yKasbiBaTb apryMeHT yHKUMK input, B 3TOM c/lydyae Ha 3KpaH OyaeT BbiBO-
AMTCA «NpurnacutenbHoe coobLueHnes.

n=int(input(“n="))

m=int(input(“m= "))

k=n+m

print(k)

Pesynbratbl paboTbl NporpaMMbl NpeacTasfieHbl HxKe Ha pucyHke 40.

e e

Puc. 40. Pezynbtat pabotbl nporpammbl

AHanornyHo paboraet u yHKuuma float, Ho B pesynbrate e€ paboTbl BBeAEHHOE 3HAYEHUe
npeobpa3oBbiBaeTCA B BELLECTBEHHOE YMCO.

n=float(input())

m=float(input())

k=n+m

print(k)

B 3tom e pasgene ynomsiHeM paboTy CO BCTPOEHHbIMU MaTeMaTUYeCKUMMU (DYHKLUAMM.

Bce maremartunyeckune dyHKuUmM B a3bike Python ob6beamHeHbl Mogynem math. [laHHbid Mogyb
NpU HEOBXOAMMOCTH HYXKHO UMMOPTMPOBATH C MOMOLLLLIO KOMaHAbl import:

import math

MNocne nopkno4eHUs MOXHO MCMOMb30BaTb BCE MHOXXECTBO MaTeMaTUyecKux yHKUMI
a3bika Python.
B coctaBe moayns math npucyTCTBYIOT HECKONBKO M3BECTHBIX MaTeMaTUYECKUX KOHCTaHT.
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Tabnuua 3. MaremaTMueckue KOHCTaHTbl A3bika Python
O603HaueHue OnucaHue

math.pi Maremartnyeckas KoHcTaHTa T = 3.141592....

math.e Yucno dinepa e = 2,71828...

math.inf MonoxwutenbHas 6€CKOHEeYHOCTb

Takke onueM HeCKONbKO Hanbosiee 4acTo UCMOMb3yeMbiX (hYHKLUMHI, BXOAALMX B COCTAB

mMoayns math.

Tabnuua 4. Matematnueckue yHKuum asbika Python

O603HauyeHue

OnucaHue

math.exp(x)

IKcnoHeHTa yncna e*

math.log(X, [A])

Jlorapudm X no ocHoeanuio A. Ecnu A He yKasaH, BbluMCiAeTCS
HaTypasnbHbIM norapudm

math.pow(X, n)

Bo3sepeHue B cteneHb X'

math.sqrt(x)

KeagpartHbiit KOpeHb U3 X

math.cos(X) KocurHyc X (X ykasbiBaeTcs B paguaHax)
math.sin(X) CuHyc X (X ykasbiBaetcs B paguaHax)
math.tan(X) TaHreHc X (X ykasbiBaeTcs B paguaHax)

math.acos(X)

ApkkocuHyc X. B pagnaHax

math.asin(X)

ApkcuHyc X. B pagnaHax

math.atan(X)

ApkraHreHc X. B pagunaHax

math.degrees(X)

KoHBepTUpyeT paguaHbl B rpagychbl

math.radians(X)

KoHBepTupyeT rpaaychl B paguaHbl

MonHbI cnMcok MateMaTuyeckmux yHKLUMUMA MOXKHO BbIBECTU KOMaHOOM:

import math
>>> math

<module ‘math’ (built-in)>

>>> dir(math)

Pesynbratbl paboTbl NporpaMMmbl NpeacTaBfieHbl HAXKE Ha pUCyHKe 41,

Py than Console

Python Console
=== import math
== math

»ow dir{imath)
['__dpc 1

—

+ A4 EYT RS
@ e B

)

B 4 Run = g TODOD B8 Terminal

sys. path.extend({ [ /Wsers/user/Documents/PythonPraject' ]}

=module "math' from 'SLibrary/Framesorks/Python. framework/Versions/3. 8/ 1ib/python3. 8/ lib-dynload/=ath. cpythan-3E

file ", *"__loader__ ', "__name ', '__package_ ", '__spec__', "acas', ‘acesh’, “"asin®, 'asinh', "

& Python Corsole

Puc. 41. lNonHbil cnnucok MmatemaTuyeckux yHkUMi A3bika Python
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Takke B A3bike Python ecTb BO3MOXHOCTb NONy4YeHUSA TaK Ha3blBaeMbIX NCEBAOCTYyYaMHbIX
yucen. [JaHHble Yncna BbIYUCIAOTCA MO HEKOTOPOKW MaTemMaTtuieckor hopMyse, MOryT UCMOsb-
30BaTbCA HECKOJ/IbKO anropmutMoB (B A3bike Python ucnonb3yetca 4OCTaTOYHO HOBbIWM aNrOpPUTM
«Buxpb MepceHHa»).

B a3sbike Python gns nonyyeHus takux umcen Heobxoamnmo obpatutbes K Moayto random.

MmeeTca BO3MOXKHOCTb MONy4YaTh Kak Liesible, TakK U BeLLLeCTBEHHbIE C/lyYarHble Yncna:

— randint(a, b) — Bo3BpaLLaeT cy4yanHoe Lenoe YMCno U3 otpeska [a; b];

— uniform(a, b) — Bo3BpaLLaeT c/iy4alHoe BelLeCTBEHHOE YUCNO U3 oTpe3Ka[a; b].

from random import randint

from random import uniform

k=randint(1, 15)

z=uniform(50, 70)

print(k)

print(z)

Pesynbrarbl paboTbl NporpaMmbl NpeacTaBfieHbl HAXKe Ha pUcyHKe 42.

10
0B8.02136445449644
>>> |

Puc. 42. Pesynbrat pabotbl nporpammbl

Mpumep 8. Boluncnutb BoipaxkeHue , rae a, b — uenble Yncna, BBEAEHHbIE C KNaBUATYpbI.
a=int(input(“a= “))

b=int(input(“b= “))

c=a**2+2*b

print(“c=", c)

Pesynbratbl paboTbl NporpaMmbl NpeAcTaBfieHbl HXKe Ha pucyHke 43.

a= 96
= 13
c= 9242
>>> |

Puc. 43. Pesynbrat pabotbl nporpammbl

n PaKTU4ecKaa 4acCtb

Lenb pa6otbi: O3HakoMieHMe C OCHOBAMM HamnWcaHUs NPOrpamMM Ha fA3blKe NporpaMMmu-
poBanus Python, pabota c oneparopamu npuceoeHus, BBoAa /BblBOAA AAHHbIX.
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Xop nabopaTtopHoit paboTbl

1. OTkpo#Te cpeny pa3spabotku Python.

2. [OaHbl anvHbl pébep a, b, ¢ npsaMoyronbHoro napannenenunega. Hantn ero o6bLEM u
naoLwanb NoBepxHOCTU S (3HAYEHUA O/IMH CTOPOH BBOAATCA C K/IaBUaTypbl).

YkasaHue. [puMepHbIN IMCTUHT NPOrpamMmMbl MOXKET UMETb BUA;

a=float(input(“a= “))

b=float(input(“b= “))

c=float(input(“c= “))

print(“o6bem= “, a*b*c)

print(«nnowanb noeepxHocTn= «,2*(a*b+b*c+a*c))

3. HaHbl yncna a, b, c. Hatn ux cpenHee apucdmMetmyeckoe.

4. YuyeHuK Kynun B marasuHe n nopuui MmopoxkeHHoro no ueHe 300 p u k naMToK Wokonaga
no ueHe 520 py6. CKonbKO BCEro NoTpaTu yyalmuincs Ha NoKynKku?

BbiBoAabI: B X0me BbiNosHEHUA nabopaTopHoi paboTbl Bbl NONYYMIU NPEACTaBEHUE O Ha-
MUCAHMM NPOCTbIX MPOrpaMM Ha fA3blke NporpammupoBaHusa Python.

KoHTposnbHble Bonpochbi:

1. Kakue oneparopbl s3bika Python Bbl vcnonb3osanu npu BbinosHEHWM nabopaTtopHoM
pabotbli?

2. KakoW oneparop vcrnonb3yetcs ANA BBOAA LiefibIX YNCEN C KNaBUaTypbl, BELLECTBEHHbIX
yncen c Knasmarypbi?

3. Kak BbIBeCTM JaHHbIe HA 3KpaH B sa3bike Python?

JNaboparopHas pabora 2.
YcnoeHbiii oneparop if

Teo peTudyecKas 4acCTtb

Mpu pelueHnn 3aay BaXKHO peasi30BbIBaTb BO3MOXHOCTb Bbibopa cpeau asibTepHaTUBHbIX
onepauui Ha OCHOBe pe3ynbTaToB MpoBepkU. B MMnepatuBHbIX A3blKax NporpaMMUMpoBaHKS
ANA 3TUX Lenen Ucnosb3yetca onepartop BeTBneHUs (yCnoBHbIM onepatop). B s3bike Python
nopobHbIM onepatop NpefycMaTpuMBaeT He TOJIbKO BO3MOXHOCTb CAenarb BblOOp OfHOW U3
[BYX a/lbTePHATUB, HO U NpeayCMaTpyBaET BbINOJIHEHWE B 3aBUCMMOCTU OT 3HA4YEHUS TON UK
MHOM NnepeMeHHON oaHOM U3 TPEX (Mnn BGonee) BeTBel NPoOrpammbi.

O6wasn dopmMa onepatopa BeTBNEHUSA BbIMAAUT CNeayowmnm obpasom:

if <ycnosue1>:
onepatop1
elif <ycnosue2>:
oneparop2
else:
oneparop3

Yactu else u elif asnatotca HeobszatenbHbiMK. [ocne yactu if ykasbiBaetca noruyeckoe
yCNOBWe, KOTOPOE MOXKET ObITb UCTUHHBIM MK NOXKHbIM. OnuweM ciyyau, Koraa BblparkeHue
ABNAETCA UCTUHHBIM:

— noboe uncno, He pasHoe 0, unu HenycToi 0ObEKT, a uncna, pasHolie 0, nycTble 06bek-

Tbl U 3Ha4eHMe None onpenensoT NoXxb;

— onepaunu CpaBHEHMSA NPUMEHSAIOTCA K CTPYKTYPaM AaHHbIX PeKYPCUBHO;

— onepauuu cpaBHeHUs Bo3BpawatoT True unu False;

— JlorMyeckue oneparopbl and 1 Or BO3BPALLAIOT UCTUHHbIN UK TOXKHbIA OObeKT-onepaHa.
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Jlornuecknmmn onepangamu MoryT 6biTb and (KOHBbIOHKUMSA), or (AM3bIOHKUMSA), Nnot — oTpu-
uaHue. PaBeHcTBO 0603Ha4aeTcs == (4T06bl OTINYKUTL 3HAK PABEHCTBA OT orepaTtopa NpPUCBo-
eHusn), a HepaeecTBo !=. Takke B Python MOXHO 3anucbiBaTb ABOMHOE YCNOBWE, Hanpumep
2<=a<=5, -10<v<=9.

Kak BMOHO M3 onuMcaHuA onepatopa BETBJEHUS, OH MOXET COAep’KaTb B CBOEM COCTaBe
Apyrue oneparopsl, B TOM yucnie apyrue ycnosHbole. CTout o6patutb BHUMaHWe, 4To Nnocne Jo-
FMYECKOro yC/IOBUSi CTOMT ABOETOYME, /151 TOrO YTOObI NoKasaTtb, YTo fanee UAET 610K Bbipa-
YXeHui. bnok BbipaxkeHuM 3anucbiBaeTcs Nocse orcTyna.

Paccmotpum paboty onepartopa 6onee noapobHo.

B camoM npoctom cnyyae onepartop BeTBIEHUS UMEET BUL,:

if <ycnosue1>:
onepatop1

Bnok-cxema pabotbl JaHHOrO oneparopa npeacTas/ieHa Ha pUcyHke 44,

HeT ydaioBume ,ﬂ,al

onepaTop

Puc. 44. bnok-cxema yc/iioBHOro oneparopa

B 3TOM cnyyae B cnyyae UCTUHHOCTM YC/TIOBUSA BbINOJIHAETCA Orneparop, a 3aTeM OCyLLeCT-
BISIETCSA BbIXOA, U3 onepartopa (ynpaBneHue nepefaétcsa onepatopy, CleayloLLemMy 3a oneparo-
pom if).

MNpuBeném npumep.

MNpumep 1

a = int(input())

ifa<o:

print(‘Huxe’)

Pe3synbratbl paboTbl nporpaMmbl NpeAcTaBneHbl HUXKe Ha pucyHKe 45,

Rur: 2
fUsersfusery DQC':J-"E‘I'IIS-J"FYTHDI‘TPFOj{"CT.-"'.I'EIW."b].I'Iny'Lhﬂ!‘I Susersfuser/Documents/PythenProjects/ 2. py
-2
Huamge

!
dl

oy Process finished with exit code @
o = |
L=
(]
B Terrminal & Python Consolé * o4 Run = §: TODO

Puc. 45. Pesynstar pabotbl nporpammbi
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B naHHOM npuMepe B KayecTBe ycioBuA ucnosb3yetcs cpaBHeHne a<0. Ecnu oHo Bbinon-
HAETCA, TO Ha 3KpaH BbiBoauTcs «Huxex». Ecnm ke ycnoeue noxHo, ToO nporpaMMa HUYero He
BbINOJIHSAET.

Mpumep 2.

a = int(input())

if (a < 0) and(a>=-3):
print(‘Huxe’)

Pesynbratbl paboTbl nporpammbl NpeacTaBneHbl HXKe Ha pucyHke 46.

Run: 2
> FSUsersfuser/Documents/PythonProject/venw/bin/python JsUsers/fuser/Documents/PythonProject
i
Hime

!
i dl

Process finished with exit code @

# I

1}

B Terminal @ Python Conscle FdiRun = G TODO
Puc. 46. Pezynbtat pabotbl nporpammbl

B naHHOM npuMepe ycnoBre COCTaBHOE: COCTOMUT M3 ABYX YC/IOBUMM, 0ObeAMHEHHbIX onepa-
umen and (normvyeckoe u).
Paccmotpum ganee 6onee CnoXHbii BUA oneparopa BeTBIEHUS:
if <ycnoeuel1>:
onepTop 1
else:
oneparop2

O6parute BHUMaHUE HA NOPAAOK OTCTYNnoB B ¢opmate onepatopal
Bnok-cxema pabotbl JaHHOro onepatopa npeacTas/ieHa Ha pUcyHke 47.

HeT ycnosue Aa

onepartop2 onepartop]

Puc. 47. bnok-cxema ycnoBHoOro oneparopa
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Ecnun ycnoBue nctMHHO, TO fanee BbinonHseTcs onepartop 1, a B NpoTMBHOM cny4vae (ecnu
YC/IOBME JIOXKHO), TO BbINONHAETCA onepaTtop2. A fanee ynpasneHue NepexomuT K oneparopy,
KOTOpoOe C/ieflyeT 3a OrnepaTtopoM BETB/IEHHUA.

MprBeném npumMepbl paboTbl boee COXHOM hopMbl ONepaTop BETBEHMS.

Mpumep 3

a = int(input())

b = int(input())

if a>2*b:
print(‘na’)

else:
print(‘HeT’)

Pesynbratbl paboTbl NporpamMMbl NpeacTaB/ieHbl HAXe Ha pucyHKe 48.

Puc. 48. Pezynbrat pabotbl nporpammbl

B naHHOM npuMmepe B ciydae UCTUHHOCTU YC/IOBKUA a>>b BbinonHAeTcs oneparop print(<aa’),
a B MPOTMBHOM cnyyae — print(‘HeT’).

O6parute BHUMaHUe, YTO NMOC/NE YC/IOBUA U Nocse YacTu else MOXXHO yKasbiBaTb
HEeCKOJIbKO onepaTropoB, HO Torga Bce oHU uAyT nocne orcryna! [Ina cpaBHeHus pac-
CMOTpPUM fBa Npumepa.

MNpumep 4.1

a = int(input())

b = int(input())

if a>2*b:
print(‘na’)

else:
print(‘HeT’)
s=a*b

print(s)

Pesynbrar paboTbl 4aHHOW NporpamMMbl NpeacTaBieH Ha pucyHke 49,
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HeT
270
>
Puc. 49. Pezynbrat pabotbl nporpammbl u3 npumepa 4. 1
Mpumep 4.2

58

a = int(input())
b = int(input())
if a>2*b:
print(‘na’)
else:
print(‘HeT’)
s=a*b
print(s)

Pesynbrar paboTbl 4aHHOW NporpamMbl NpeacTasieH Ha pucyHke 50.

Puc. 50. Pezynbrat pabotbl nporpammbl u3 npumepa 4.2

Kak Buamm, pesynstat pabotbl nporpamMmMbl OT/IMYAIOTCA.
TpeTbsa opmMa onepatopa BeTBNEHUS BbIMAAUT CeaytoLmMmM obpasom:

if <ycnosuel1>:
oneparop 1

elif <ycnoeune2>:
oneparop?2

else:
oneparop3

Bnok-cxema pabotbl JaHHOro onepatopa npeacrasieHa Ha pucyHke 51.

UWHOOPMATUKA

B conepxanue




/

2 g

CETb LEHTPOB LU®POBOIO I
/

UHOOPMATUKA OBPA30OBAHWSA JETEM «IT-KYE»

E\‘-}:,ig
—HeT A3
else onepaTtop ‘
1 RS AT
onepartop3 onepartop2

Puc. 51. Bnok-cxema ycnoeHoro oneparopa

MNpu ncnonb3oBaHWK AaHHOM hOPMbI MOXXHO NPOBOAUTL MPOBEPKY HECKOIbKUX YCNOBUN —
nocne if u nocne elif. Onepartop nocne else BbinonHsAETCA B TOM cyyae, €C/iM He BbINMOMHWUIOCH
ycnosue 2 nocne yactu elif.

PaccmotpumM npumep ncnonb3oBaHus aaHHoM opmbl onepartopa if.

MNpumep 5

a=int(input())

ifa<o:

print(a+3)

elif -5 <=a <=5:

print(a*10)
else:
print(‘Error!’)

Mpumep 6. Hanucatb nporpamMmmy BbIYMCIEHUSI CTOUMOCTH MOKYMNKK C y4€TOM cKUaku. Ckup-
ka B 5% npenocrasnsetca B TOM c/iyyae, eC/iu CTOMMOCTb Mokyrnku npesbicuna 1000 p, a B
10% — ecnun ctoumocTs Bbiwe 3000 p.
JIUCTUHT NporpamMmbl NpeacTaBieH HUXKe:
s=int(input())
if s<1000:
print(s)
elif 1000<=s<3000:
print(s*0.97)
else:
print(s*0.95)

Pesynbrarbl paboTbl NporpaMMbl NpeacTaBfieHbl HAXKe Ha pUCyHKe 52.
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Run 1
B /usr/local/bin/python3.8 /Users/user/Documents/PythonProject
1508
1455.0
-
5y Process finished with exit code ©
2
s o o
(]
B Terminal i Python Console P 4: Run = 6: TODD

Puc. 52. Pezynstar pabotbl nporpammbi U3 npumepa 6

ElLé pa3 obpatMMcs K CMHTAKCMYeCKUM npaeuiam sAsbika Python.

B s3bike Python otcytcteytoT curypHble ckobku, kak B s3bike C/C++, unu pasgenvrenu
«begin/end», Kak B a3bike Pascal, okpyskatowue 610KM nporpamMmHoro koga. Bmecto atoro
NPUHAANEXXHOCTb OMNEPATOPOB K B/IOXEHHOMY O/I0Ky onpenensietcs no BesuYuHe OTCTYMOB.
Takke oneparopsbl B si3bike Python 06bI4HO He 3aBepLUAlOTCA TOUKOW C 3amnsTon; 0ObIYHO Npu-
3HAKOM KOHLLA MHCTPYKLMKU CNTYXKUT KOHEL, CTPOKU C 3TOM MHCTPYKLMEN.

Bce coctaBHble onepatopsbl B si3bike Python ocdopmnsioTcs ofMHaKOBO: CTpOKa C 3arosios-
KOM 3aBepLlUaeTcs OBOETOYMEM, fasiee CMeayloT ofHa Wiu Gonee BIOXKEHHbIX MHCTPYKLMH,
00bIYHO C OTCTYNOM OTHOCMUTESIbHO 3arosIoBKa. ITU MHCTPYKLMK C OTCTYyNamu HasblBatoTcs 6110-
KOM (Mnu nHorga HabopoM). MHTepnpeTtatop aBToMaTMyYecKu onpeaenser rpaHuLbl 6J10KOB Mo
BE/IMYMHE OTCTYMNOB, T. €. MO LUMPUHE MYCTOro NPOCTPAHCTBA C/eBa OT MPOrpPaMMHOIo KoAa.
Bce vHcTpyKUMK, CMeLLEHHbIE BNPABO Ha OMHAKOBOE PacCTOsiHWE, NpUHAaAeXaT K OgHOMY U
TOMY e B6SIOKYy Kopa.

B uHcTpykuwmu if npepnoxenus elif u else aBnsioTcA He TONBKO YACTAMU UHCTPYKUMM if, HO U
3arofIoBKaMu C COBCTBEHHbIMMU BIOXKeHHbIMK 6iokamu. Ha pucyHke 53 npeacraeneHa cxema ¢
oTcTynamu ans oneparopa if.

| if

baoxl
| elif:

baoxk 2
| elze:

Baox 3

Puc. 53. CxeMa Bno>keHHbIX 6110KOB
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MNpakTuuyeckasa yacTtb

Lenb pa6oTtbi: 03HaKOMJIEHUE C YC/IOBHbIM OMepaTopoM if Ha A3biKke NPOrpaMMMUpPOBaHUS
Python.

Xop nabopaTtopHoi paboTbl

1. Otkpoiite cpeny paspaborku Python PyCharm.

2. CocraBbTe nporpammy, KoTopas 3anpalivBaeT BBOZ, TEMMNepaTypbl Tefla 4YenoBeKka M
onpegnenset, 340poB OH Wan 6oneH (HopMasbHOM TeMnepaTypoi Tena cYMTaeTcs Temneparypa
ot 36,3 oo 36,9).

YkazaHue. [puMepHbIN IMCTUHT NPOrpamMmmbl MOXKET UMETb BUA;

t=float(input(“t= “))

if 36.3<=t<=36.9:

print(«Bbl 300poBbI»)
else:
print(«Bbl 605bHbI»)

3. CocraBbTe nporpammy nofcyérta nnowaau pasHobeapeHHoro TpeyronbHuka. Ecav nno-
Waab TPeyrosibHMKa YE€THasA, pasfenuTb eé Ha 2, B NPOTMBHOM C/lydae BbIBECTU COObLLeHMe
«He mory nenutb Ha 2!».

4. NUmeeTtca kopobka co ctopoHamu: AxBxC. Onpegenute, nponaér nn oHa B ABepb C pas-
mepamun MxK.

5. Onpepenuvte, aBnAeTcsa N1 BBEAEHHbIM NOJIb30OBATENIEM IO, BUCOKOCHbBIM.

Ykazanue. [puMepHbIi IMCTUHT NPOrpamMmmbl MOXKET UMETb BUA;

y = int(input(«BeeguTe rog, «))

if (y % 4 == 0 and y%100 != 0) or (y%400 == 0):

print(«BbicoKOCHbIN»)
else:
print(«O6bI4HbIN»)

6. CocTtaBbTe MporpaMmy, NpoOBePSIOLLYIO, YTO BBEAEHHOE YMUCNIO ABNAETCA YETHbIM WM
HEYETHbIM.

BbiBoabI: B X0f€ BbINO/HEHUS NabOPaTOPHOM PaboThbl Bbl NOMYYMUIN NPEACTaBNeHUE O CO-
CTaB/IEHWM YCJIOBHbIX aNfOPUTMOB C UCMONb30BaHWeM oneparopa if-elif-else B A3bike nporpam-
mMupoBaHus Python.

KoHTposnbHble Bonpochbl:

1. [ns yero Mcnonb3ytoTcs onepaTtopbl BETBIEHUS B NPOrPaMMUPOBaHUMN?
2. Kak BbImMsAAMT CUHTaKCUC onepartopa BeTB/ieHUA B a3bike Python?
3. Kakue chopmbl onepartopa BeTBI€HUS MOXHO UCNONb30BaTh B sibike Python?

JNlaboparopHas pabora 3.
LUuknbl B a3bike Python

TeopeTuueckas 4yactb

Liukn B A3blke nporpamMMUpoBaHUs NpeacTaBisieT cobor KOHCTPYKLMIO, MHOTOKPATHO Bbl-
MONHSAIOLLYIO OfHY M Ty e rpynny onepatopoB. YMcno NOBTOPEHUIM LMKIIOB, WK UTEpaLMi,
MOXXeT ObITb 3a4aHO 3apaHee MM 3aBUCETb OT UCTUHHOCTM TOFO WU MHOTO ycnoBusA. B peans-
HOWM YKM3HW NOCTOSIHHO MPUMEHSIOTCA LMKJIbl, MO3TOMY LMKIMYECKUIA aNrOPUTM 4acTo MCMOJib-
3yIOTCA NPU peLleHnK 3a4a4 No NporpaMMUpPOBaHHIO.
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B A3bike nporpammuposanus Python moxkeT 6bITb peanM3oBaHo ABa BUAA LMKNA:

— c npepycnosueM — Lukn while;

— ¢ napameTpom — uukn for.

Lunkn while sBnsetca ogHUM U3 caMbiX YaCTO UCMOJb3YEMbIX U CaMbIX YHUBEPCAsbHbIX Lin-
knoe B Python. [NonHbi opmat paHHOro UMKNa NpeacTaBneH HUXKeE:

while <ycnosue>:
<onepatop 1>
else:
<onepatop2>

Yactb else sBnserca HeobsasartenbHOW, OHA BbINONHAETCA, KOrga ynpasieHue nepenaércs
3a npepgenbl UMkna 6e3 Mcnonb3oBaHUA MHCTPYKUMKM break. Bnok-cxema pabotbl umMkna while
npeacTaBNieHa HUXe Ha pucyHke 54.

/ ycnoBue Aa
HeT

onepartopl [~

Puc. 54. bnok-cxema uukna c npegycnoevem while

BbinonHeHne uukna while HaunHaeTca ¢ BbluMCNeHUS BbipaxkeHus. Ecnv oHo UCTMHHO (He
paBHo false), BbinonHseTca onepatop uvkna. Ecnv npu nepsoi npoBepke BblpaXkeHWe paBHO
false, UMKN He BbINONHMTCA HU pa3y. Tun BbipaXkKeHWs LOMKeH ObiTb apUdPMETUYECKUM UK NPH-
BOAMMBIM K Hemy. Ecnin ycnosue B umkne while HuKorga He GyaeT IOXKHbIM, TO He ByAeT NpUUYKH
OCTaHOBKM LKA U MporpaMma «3auukiutcs». Ytobbl 3Toro He npousoLunio, Heo6xoanMo op-
raHW30BaTb MOMEHT BbIXOAA M3 LIMKNA, T. €. JIOXXHOCTb BblpaXKeHUS B 3arosioBke. Tak, Hanpw-
Mep, U3MEHSAS 3HaYeHWe KaKOM-HWOyab NepeMeHHOW B Tefle LMK/A, MOXKHO LOBECTU Jloruye-
CKoe BblpaykeHue [0 NoxHoctu. Obpatute BHMMaHWe, YTO onepartopbl Tena LMKIa AOMKHbI
ObITb OTAENEHbI OTCTYMOM.

Mpumep 1

import math

i=5

while i < 15:
print(math.sqrt(i))
i+=2
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Puc. 55. Pezynstar pabotbl nporpammbi

B naHHOM npuMepe opraH13oBaH nepebop 3HaYeHU NepeMeHHOM i C warom 2.
Pesynbrathl paboTbl nporpammbl NpeacTaBneHbl HXKe Ha pucyHKe 56.

2.23606797749979
2.6457513110645907

s I8
3.3166247903554

3.6055512754632989

o

Puc. 56. Pezynbrat pabotbl nporpammbl

2. Ycnoewue pabotbl uukna i < 15. B Tene umkna npoucxogut uaMeHeHWe nepemMeHHou i,

NO3TOMY LMK/ He Byaet 6ecKoHeuYHbIM.

Mpumep 2

a=0

whilea < 7:
print(“Python”)
at+=1

B pnaHHOM npumepe LMK BbINOMHAETCA, MOKA UCTUHHO ycnoBue a < 7, 3HauyeHue nepemMeH-

HOM G MeHsleTca B Tene UHKna.

Pesynbratbl paboTbl nporpaMmmbl NpeAcTaBneHbl HKE Ha pUcyHKe 57.
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Run: 2
. SUsersfuser/Documents/PythonProject/venw/bin/python fUsers/user/Documents/PythonProject/2, py
Python
Python
ms | =5 | Pirthon
= Python
- Python
= Python
- Python
i ¥
B Terminal B Python Console: | I+ 4! Rin = §: TODO

Puc. 57. Pesynbrtar paboTbl Nporpammbi
Bropoit unkn, ncnonbsyembi B A3bike Python, — umkn ¢ napametpom. CuHTakcMc AaHHOro
UMKNa NpeacTaBneH HUXe:

for <nepemeHHas> in <obbeKT>:
<oneparop 1>

else:
<oneparop2>

Bnok-cxema paboTbl UMKNA BbIFMAAWT Cleayolumm obpasom:

Ha4yalnbHOE, KOHEYHO
<

3HadeHWe NnapameTpa, War

|

Teno I

Puc. 58. Bnok-cxema umkna c napamMeTpom

ITOT UMKN NPOXOAMTCA Mo NtoOOMY UTepupyeMoMy OObeKTy (Hanpumep, CTPOKE WK Chu-
CKY) ¥ BO BPeMs K&XX4Or0O NPOX0Aa BbiMOHAET TEO LMKNa 3a4aHHOe Yncio pas. [na obpatlue-
HUS K TEKyLLeMY 3/IeMeHTY NoC/lefoBaTeNbHOCTU B Tesle LMKna 0OblYHO MCMONb3yeTcs nepe-
MeHHas Lu1Kfa, e€ MHoraa HasbiBatoT yrnpasnsiollen nepemeHHon. B uukne for Takke ncnonb-
3yl0T Heobs3aresibHyto YacTb else, KoTopas paboTaeT TOYHO TaK XKe, Kak U B umkiax while, — oHa
BbIMOJIHAETCSA, €C/IM BbIXOA, M3 LMK/IA NPOM3BOAMTCA He MHCTpYKuMen break (o kotopoi 6yaet
paccKasaHo HUXe).

Yacro ans opraHusaummn pabotbl UMKa ¢ napameTpom for ucrnonbayetcs dyHKumMs range.

®yHKuMA range() Bo3BpalLaeT NOCNef0BATENIbHOCTb YWUCES, PeryiMpyeMyto KOJIMYECTBOM
nepeaaHHbix B Heé aprymeHToB. Bo3amMoxkHbl cnepylouwime BapuaHTbl obpalleHus K AaHHOM
byHKLMK:

* range(finish);

* range(start, finish);

* range(start, finish, step).
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3pecb start — 3TO nNepBbli 371eMeHT Noc/efoBaTeNIbHOCTH (BKIoYMTeNbHO), finish — no-
cnepHvi (He BKIIIOYMTENBHO), @ Step — pPa3sHOCTb MeXAy CiefyoWwnM U NpeabliayLmm YneHa-
MW NOC/Ief0BaTeIbHOCTH.

Hanpumep, range(5) Bosspalwaetcsa nocnepgosartensHoctsb 0, 1, 2, 3, 4. Boizos range(2 ,8)
BO3BpallaeTcs nocsenosBatenbHocTb 2, 3, 4, 5, 6,7.

PaccmoTpum npumepbl opraHusauum paboTbl UuKaa ¢ napameTpom.

Mpumep 3
for a in range(10):
print(a)

Pesynbrarbl paboTbl NporpaMmbl NpeacTaBfieHbl HAXKe Ha pucyHke 59.

Rumn: 1

b Jusrflocal/bin/python3. B fUsersfuser/Documents/PythonProject/1.py
]
1
m B
3 3
f 4
.= 5
e
. 7
B
g9

Process finished with exit code @

B Terminal @ Python Conscle ¥ 4:Run = §: TODO

Puc. 59. Pesynbrat pabotbl nporpammbl

B naHHOM npuMepe UMK BbIBOAWUT HA 3KpaH nocsiefoBartenibHocTb yucne ot 0 go 9 sknouu-
TeNbHO.
MNpumep 4
for c in range(0, 22, 3):
print(c, end=» «)

B naHHOM npumepe BbIBOAUTCS Ha 3KpaH nocnepoBatenbHocTb Yucen ot 0 go 21 ¢ warom 3.
Pesynbrathl paboTbl nporpammbl NpeacTaBneHbl HxKe Ha pucyHke 60.

Run: 1

. Susrf/local/bin/python3.B JUsers/user/Documents/PythonProject/1.py
23691215 18 21
Process finished with exit code @

=4
ool o
[ ]
B Terminal 2 Pythion Console B 4: Run = 6: TODO

Puc. 60. Pe3ynstar pabotbl nporpammbi

B conepxaHue 65
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Takke, roBops npo paboTy uMKNoB B A3bike Python, Heo6xoanMo ynoMsaHYTb NPo oneparo-
pbl continue, break, else.

Onepartop continue ncnonb3yeTcs Ans Nnepexona Ha CrefyoLyo UTepaumio UMKna, npony-
CKas c/iedytoLLero nocsie Hero onepaTtopbl Tena uukna.

MNpumep 5

for i in range(10):

if i == 5:
continue
print(i * 2, end=" )

Pesynbrarbl paboTbl NporpaMmbl NpeacTaB/ieHbl HAXe Ha pucyHke 61,

Run: 1

b Jusr/local/bin/python3.8 /Users/user/Documents/PythonProject/1.py
@246812 14 16 18
Process finished with exit code @

m o e Yl

A Terminal @ Python Console P 4:Run = 5: TODD
Puc. 61. Pesynstat pabotbl nporpammsi

B naHHOM npuMepe Npu paBeHCTBe NepeMeHHOM i==5 ucnosnb3yeTca onepartop continue, B
pe3ynbTarte yero nponyckaetca onepartop print(i * 2, end=’ ‘). MNoatomy uncno 10 He BbIBOAMT-
CA Ha 3KpaH.

Onepatop break ncnonbsyeTtcs Ana opraHusaumm HemMeaJIeHHOTO BbIXoAa U3 UMKna. To ecTb
NMPOUCXOAMUT OCPOYHOE 3aBeplueHne paboTbl UuKna.

Mpumep 6

for i in range(10):

if i ==5:
break
print(i * 2, end=" ‘)

Pesynbratbl paboTbl NporpaMMbl NpeacTaBfieHbl HXKe Ha pucyHke 62.

Run: 1
- fusr/local/bin/python3.8 sUsers/user/Documents/PythonProject/1l.py
@ 2468
Process finished with exit code @
- 5
:_t
F o
-
B
B4 Terminal s Python Console B 4:Run = §: TODO

Puc. 62. Pe3ynstar pabotbl Nporpammbi

66 B conepxanue
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NS,
B paHHOM npumepe npu paBeHCTBe nNepeMeHHoW i==5 ucnonb3yetcs onepatop break, B

pesysibTate Yero NPOMCXoAWT 3aBeplueHue paboTbl uukia. To ecTb nocneaHee 3HadeHue, pac-
CMOTpEHHOE B Tesnie uMKna, byaet i=4.

Oneparop else ucnonbayercs Ana nposepku, Obin N1 NPOU3BEAEH BbIXOA M3 LMKNA WMH-

cTpyKumen break nnu xxe unkn 3aseplunnca obpasom.

Mpunwvep 7
for i in range(10):
if i == 20:
continue
print(i * 2, end=")
else:
print(«3HayeHWe He HaWgeHOo»)

Pesynbratbl paboTbl NporpaMMbl NpeacTaBfieHbl HXe Ha pucyHke 63.

Run: 1

. Fusr/local/bin/python3. 8 sUsers/user/Documents/PythonProject,
@ 246810 12 14 16 18 zHavyeHWe HEe HEWQEHO

Process finished with exit code @

=4
> 4l
=
[]
B8 Terminal 2 Python Console B 4:Run = 6: TODO

Puc. 63. Pesynstar pabotbl nporpammbi

B AaHHOM npuMepe nocne BbiBOA4A Ha 3KpaH nocnenoBaresibHOCTU OT 0 no 18 Ha 3KpaH Tak-

K€ BbIBOOAMUTCA CTPOKA «3Ha4YeHune He Hal‘/‘l,ﬂ,eHO», TaK KakK oneparop continue He cpa60Tan.

Takke B aA3bike Python BO3MOXHO MCMoONb30BaHME BNOXKEHHbIX LIMKIIOB, KOrga eCTb OAWH

BHELUHWUI LMK U OAMH WU HECKOJSIbKO BJIOXKEHHbIX.
CTouT OTMETUTb, YTO UCMNOJIb30BAHWE BOXKEHHbIX LiW-
K/IOB MOXXET 3amMeANnTb paboTy nporpammbl.
MNpuBeném el HecKosNbKO npumepos paboTbl €
unknamu for u while.
Mpumep 8. BoiBecTn Ha 3KpaH fecaTb NepBbiX CTe-
neHemn ymcna 2.

import math
foriin range(1,11):
print(«2”{}={}».format(i,2**i))

Pesynbratbl paboTtbl NporpamMmbl MpeacTaBfieHsb
Ha pUCyHKe 64.

B naHHoW 3apave ucnonbsyetca umkn for, Tak Kak
M3BECTHO KOJIMYECTBO MOBTOPOB LMKNa — k OHeM.
BHyTpu umMkna Mt ysenuyeHue nepeMeHHomn n, obo-
3HavaloLwen ANMHy guctaHuuu, n+=n**0.1.

B conepkanue

~T=128

~"8=256

"Gg=8512
2710=1024
>>> |

Puc. 64. Pesynbtat pabotbl nporpaMmbl
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Mpumep 9. BoiBecTn Ha 3kpaH Bce yncna u3 otpeska [0,999], cymma umdp KoTopbix paBHa
BBEAEHHOM yuCay n.

n=int(input(“n=“))
foriin range (0,1000):

sum=0

k=i

while k!=0:

sum+=k% 10

k//=10

if sum==n:;
print(i)
Pesynbrarbl paboTbl NporpaMMbl NpeacTaBfieHbl HXKe Ha pucyHke 65.

129
138
147
156
165
174
183
192
219

228
AT

Puc. 65. Pesynbrat pabotbl nporpammbl

MNpumep 10
Pa3noutb HaTypanbHOe YMC/IO Ha NPOCTble MHOXWUTENU.
k=int(input(«Beseaute uncno «))
print(k,’= ‘)
=2
while not(k==1):
if k%I==0:
k=k /I
print(l, end=")
else:
+=1

68 B conepxanue
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Pesynbratbl paboTbl NporpamMMbl NpeacTaBeHbl HAXe Ha pucyHKe 66.
Run: 1
B Jusr/local/bin/python3.8 /Users/user/Documents/PythonProject
Beegute yucno 8
8 =
ms 5 222
- Process finished with exit code @
2 |- |
==
El
B Terminal & Python Console b 4:Run i= 6: TODO

Puc. 66. Pe3ynbrat pabotbl nporpammbl

B naHHOM npumepe nepBoe npoctoe uucno 1=2. B uukne while BBenéHHOe k HECKOMbKO
pas AeNMTCsA Ha NoTeHLMasbHbIM NPOCTON AenuTens |, ecnu uenodYMcneHHoe feNieHue He MOXKeT
ObITb BbINOSHEHO, TO ULLETCS CEAYIOLLMI NPOCTON AeNuUTeb.

n PaKTU4ecKaa 4acCtb

Llenb pabotbl: 03HakoMieHMe ¢ onepatopamu uukna while, for Ha a3bike NnporpammupoBa-
Husa Python.
Xop, nabopatopHoi paboTbl

1. Otkpoiite cpeny paspaborku Python PyCharm.
2. Hacenenue ropoga Ha 2000 r. HacuuTbiBano 620 Toic. yenosek. Cuntas Temn npupocTa
HaceneHus 3a rog pasHbiM 3,7%, onpegenvre, B KAKOM rogy oHo npesbicuT 1,5 MnH uenosek.
3. Cpepm BBEEHHbIX NOMb30OBATENIEM N YUCES BbiIBEAUTE Te, KOTOPbIe KpaTHbI 5.
4. Hanpute Bce HaTypasnbHble yMcna u3 npomexyTka [1; 200], y koTopbix KonmMyecTeBo ae-
nuTeneu pasHo n (roe n BBOAUTCSA C KnaBuaTtypbl).
YkazaHue. [puMepHbIi IMCTUHT NPOrpamMmmbl MOXKET UMETb BUA;
n=int(input(«BeeanTe kon-Bo genutenen «))
foriin range(1,201):
k=2
for j in range (2,i):
if i%j==0:
k+=1
if k==n:
print(i)
5. BbiBeguTe Ha 3KpaH BCe «CYACT/IMBbIE LLIECTU3HAYHbIE YMCha.
6. Haipgute Bce Tpéx3HayHble YMCNa, KOTOPbIe ABNAIOTCA NANIMHAPOMAMMU.,

BbiBoabI: B X04€ BbINO/HEHUS NaBOPaTOPHOM PaboTbl Bbl NOMYYUIN NPEACTABNEHWE O CO-
CTaB/IEHWUU LMKIMYECKUX aNiITOPUTMOB C UCMosib3oBaHWeEM onepatopa while, for B s3bike npo-
rpamMmmupoBanus Python.

KoHTponbHble Bonpochbi:

1. lns yero MCnonb3yloTCA LUKIbI B A3bIKE MPOrpaMMUpPOBaHUs?
2. Kakuve BuAbI LMKNOB peann3oBaHbl B a3bike Python?

B conepxaHue 69
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3. KakoB cuHTakcuc oneparopa umkna while?
4. KakoB cuHTaKkcuc oneparopa uvkna for?
5. nsa yero ncnonb3yetcs onepartop break BHyTpu Tena uukna?

JlabopatopHas pa6ora 4.
Cnucku B asbike Python

TeopeTuueckas 4yactb

Cnucok B si3bike Python npeacraenser coboi CTpyKTypy A1 XpaHeHUs OObEKTOB pasfivu-
HbIX TUMNOB. DNIEMEHTbI OAHOMO CMMUCKa MOTYT UMETb OLMHAKOBbIW TWUM, HO JOMYCKAlOTCA U CMe-
LUaHHbIE CMIUCKWU. JNIeMEeHTbI CMIMCKA 3aK/ioyaloTCs B KBaapaTtHble cKobku. Bce anemeHTbl npo-
MHAEKCMPOBaHbI (MPOHyMepoBaHbl) HaunHas ¢ 0.

MprMepbl CNUCKOB BbIMAAAT Cneaytowmm obpasom:

Ta6bnuua 5. Mpumepsbl cnuckos

Cnucok OnucaHue
L=[] MycTom cnuncok
L=[5, 8, 21, 6,16] YeTtbipe anemeHTa ¢ uHgekcamu 0..4
L =[‘abc’, [‘123’, ‘xyz’]] BnoskeHHble cnucku

Cnucku B Python, c ogHOM CTOPOHbI, NOXOXXK Ha MaccuBbl B APYrMX i3blkax NporpaMMmnpo-
BaHusA, Hanpumep Pascal, Ho ¢ apyroi ctopoHbl, uMeeTca psg otanyunin. Hanpumep, Python
pa3MeLlaeT 31eMEeHTbI CNUCKa B NaMATH, 3aTeM pa3MeLLaeT yKa3aTeNn Ha 3TU 3/1eMEeHTbI. Takum
obpasom, cnucok B Python — 310 Maccue ykasarenen.

Onuwem psp cyLLecTBEHHbIX CBOWCTB CMMCKOB B A3blke Python.

Kak 6b110 cka3aHo paHee, MOXXHO OOpaLLATbCS K 3/IEMEHTY CMMCKa MO €ro MHAEKCY, Hauu-
Has ¢ 0. B a3bike Python Takxe cnonb3yloT oTpULATENBHYIO MHAEKCALMIO, KOTOPas HaYMHaeT-
CA C KOHUQ, ¢ MHaekca — 1. Ha pucyHke 67 npeactaeneHbl pasfiMyHble BUAbI MHAEKCALMK dNe-
MEHTOB CrM1CKa.

L 7 8 -13 3
MHaoekc 0 1 2 3
OTpuuaTeibHbIN -4 -3 -2 -1
MHOEKC

Puc. 67. "HpeKkcauusa aneMeHTOB cnucka

Hanpumep, anemeHT L[3] paseH 3, a anemeHT L[—4] paseH 7.

Cnucok B s3bike Python MoxkeT MMeTb NnepeMeHHyio ASIMHY.

Hanee paccMoTpuM cnocobbl 3anaHus cnucka B A3bike Python.

Mo>KHO HenocpeaCcTBEHHO 3a4aTh CMMCOK, NEPEUUC/IUB €r0 3/1IEMEHTbI B KBAAPaTHbIX CKOO-
Kax yepes 3ansrtyio, |I=[4, —3,6].

Takke MOXHO McCnonb3oBaTh (PYHKUMIO range, OonucaHHylo paHee: a = list (range (20)).
B pezynbrate cchopmupyetca cnmcok 3HadeHun ot 0 go 19.

70 B conepxanue
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[na 3apaHusa 31eMeHTOB CrnMCKa ClydarHbiM 0OPasoM MOXKHO MCMOMb30BaTh (PYHKLMIO
randint n3 moaynsa random.

MNpumep 1

from random import randint

a = [randint(-10, 10) for i in range(6)]

print(a)

B naHHoOM npumepe hopMUpyeTcs CMCOK U3 ABaALATU 3/1EMEHTOB, 3aflaHHbIX CAYYaiHbIM
obpazom.

Pesynbratbl paboTbl NporpaMmbl NpeacTaBfieHbl HUXKe Ha pucyHke 68.

Puc. 68. Bug cnvcka, 3agaHHoOro criiydyanHbiM o6pasom

Eweé ognH BapuMaHT — 3amatb CNMCOK C knasuatypbl a = [input () for i in range (10)]. Unu
AN popMHUpPOBAHMA CMIUCKA C KNaBUaTypbl UCNOJIb30BaTb ClEAYIOWMI hparMeHT.
lMpunmep 2
a={]
n = int(input())
for i in range(n):
k = int(input())
a.append(k)
print(a)

Pesynbrarbl paboTbl NporpaMmbl NpeacTaBfieHbl HXKe Ha pucyHke 69.

Run; 1
B Jusr/local/bin/python3.8 fUsers/user/Documents/PythonProject/1.py
3
5
= (5]
=4 8
» =8 (s, 6)
- 3
g [5, 6, 3]
Prorece Ffiniched with avit Fnde @
Terminal e Python Console P 4:Fun =6 TODO

Puc. 69. Pezynbrat pabotbl nporpammbl

Kak BuaHO 13 nocnegHero npumepa, Asis 06paboTKKU 3/1EMEHTOB CMMCKA YaCTO MCMOb3YHOT
LUMKAbI, B YacTHOCTH UuKn for.

[na nonyyeHus poctyna K afieMeHTam Crmncka MOXHO UCMOMb30BaTh C/IeAYIOLLME KOHCTPYK-
LMK,

B conepxaHue "
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Mpumep 3
for x in [“123”, “456”, “789"]:
print(x)

nnn

I=[“abc”’ “cde”, “efg”]
for xinl;
print(x)

Pesynbrarbl paboTbl NporpaMmbl NpeacTasfieHbl HxKe Ha pucyHke 70.

Run: 1
> Jusr/local/bin/python3.8 /Users/user/Documents/PythonProject
abc
cde
=4 et A y
» = Process finished with exit code @
=5
]
B3 Terminal @ Python Conscie B 4:Run = 6;: TODO

Puc. 70. Pe3ynbtat pabotbl nporpammbl

Mpu pabote co cnuckamu B A3bike Python yacto ucnonb3ytot cpesy.
Cpesbl ucnosnb3ytoTcs, YToObl 06pe3atb CMUCOK, B3SB /IWLLb Te 3IeMEHTbl, KOTOpble HaMm by-

AyT HyHbl. OHK paboTaloT no cneaytoLlen cxeme:

72

list[Havano:koHeu:war], roe:

— Hauano ykasbiBaeT, ¢ KaKoro anemeHTa CTOMT Havatb (No ymonyaxuio pasHa 0);

— KoHew ykasbiBaeT, No Kakol 3neMeHT GepyTcs 3/1eMeHTbl (MO YMOYaHMIO PaBHO An-
He Cru1cKa);

— 3apaéT 3HadYeHune, C KakuM waroMm 6epém 3neMeHTbl, K NpuMepy, Kaxabin 2 unun 3 (no
yMON4YaHuto Kaxxapin 1).

Mpueeném npumepbl paboTbl CO Cpe3amm.

MNpumep 4
1=[2,4,6,8,10,12,14,16]
print(I[2::2])

Pesynbratbl paboTbl NporpaMMmbl NpeacTaBfieHbl HAXE Ha pUcyHke 71.

Rumn: 1

> fusr/local/bin/python3.8 /Users/user/Documents/PythonProject,
(6, 18, 14]

Process finished with exit code @

I« I

|
-
(]
B8 Terminal & Python Console P 4:Run = §: ToODO

Puc. 71. Pe3ynbrar paboTbl Nporpammbi

B conepxanue
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B pesynbrate 13 cnvcka 6epérca Kaxkablii BTOPOW 3/1EeMEHT, HaunHas Co BTOPOro.
MNpumep 5
1=[2,4,6,8,10,12,14,16]
print(I[::3])
Pesynbratbl paboTbl NporpaMmbl NpeacTaB/ieHbl HAXKE HA PUCYHKe 72,
Run: 1
- Jusr/local/bin/python3.8 fUsers/user/Documents/PythonProject
[z, 8, 14]
ms = | Process finished with exit code @
=3
o =
=
[]
Terminal & Python Console ¥ 4:Run = §8: ToDO
Puc. 72. Pe3ynbtat pabotbl nporpammbl
B pesynbrare 13 cnucka 6epétcs Kaxabli TPETUI 3/IEMEHT.
Takke c NOMOLLbIO CPE30OB MOXKHO MEHSITb U CYLLLECTBYIOLLME CMIUCKU.
Mpumep 6
1=[2,4,6,8,10,12,14,16]
[ =I[1:6:1]
print(l)
Pesynbratbl paboTbl NporpaMmbl NpeAcTaB/eHbl HAXKE Ha PUCYHKe 73.
Run: 1
B Jusr/local/bin/python3.8 SUsers/user/Documents/PythonProject

(4, 6, 8, 1@, 12]

Process finished with exit code 8

I 4l

I
b=
Print...
EH Terminal = Python Console B 4:Run = 6: TODO

Puc.73. Pesynbtar paboTbl nporpaMmbl

B pe3ynbrate B cnMcKe OCTalOTCA TOJIbKO CO BTOPOIO MO LUECTON 3/1eMEHTbI.
Takke B a3bike Python gocTynHo goctatouHo MHOro BCTPOEHHbIX yHKUMI No obpaboTke
cnuckos. HekoTopble M3 HMX onucaHbl B Tabnuue 6.

B conepxaHue 73
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Tabnuua 6. OnucaHne ocHoBHbIX hyHKLUUI (MeTOAOB) NO 06paboTKe CNUCKOB

HaumeHoBaHue OnucaHue
append(x) Lobaenser aneMeHT X B KOHeL, CUCKa
clear() Ouuwaet cnucok
copy() Bo3sBepaluaeT Konuio cnucka
count(x) BosepaluaeT KoIMYeCTBO 3/1IEMEHTOB CO 3HAYEHWEM X, BXOAALLUMX B CMNU-
COK
extend(L) Paclumpset cnvcok yepes nobaeneHune B HEro BCex 3NEMEHTOB cnucka L

index(x, [start [, end]])

BosBpallaeT MHAEKC B CMCKe NePBOro 3/IeMeHTa Co 3HayeHueM x (npu
3TOM NoUCK BegeTcs ot start go end). Ecnu start 1 end He ykasbiatoT-
Csl, TO HAYMHas C HYJIeBOM NO3ULUM

insert(i, x) BcraBnseT B cnmcok Ha i-10 No3uumMio 3HaYeHue x

pop([i]) Ynansert U3 cnucka i-i anemeHT 1 Bo3Bpallaet ero. Ecnm nHpekc He
yKa3aH, yaansaeTcs nocnegHui aneMeHTt

remove(x) Yaanset nepebii 3N1EMEHT B CNMCKe, MMeloWwuii 3HadeHne x. Bosepalua-
et ValueError, ecnu Takoro anemeHTa He cyluecTsyeT

reverse() MNepeBopaynBaeT cnmMcok

sort() CopTupyeT cnuncok

I'Iocxoany AaHHble dJyHKLI,I/IVI ABNAKOTCA MEeTO4aMU KJiaCCa ((CI'IVICOK)), TO o6pau.|,eHMe K HAM

MMeeT BnUa:

< uMA cnucka>. <uMmda metoga>>

PaccMoTpuM HECKOJIbKO NPUMEPOB Mo paboTe C OnNMCaHHbIMU (hYHKLMSAMU

MNpumep 7

1=[2,4,6,8,10,12,14,16]

print(l.index(4))

B pe3ynbrate Ha 3KkpaH BbIBOAUTCA MHAEKC 3NneMeHTa, paBHoro 4. B naHHom cnyyae ato 1.

MNpumep 8

1=[2,4,6,8,10,12,14,16]

print(l.count(6))

B pesynbrate Ha 3KpaH BbIBOAUTCA KOIMYECTBO 3/IEMEHTOB B CrMCKe, paBHbix 12. B paHHOM

clly4ae — OAuH pas.
Mpumep 9

1=[2,4,6,8,10,12,14,16]

l.append(4)
print(l)

Pesynbrathl paboTbl nporpammbl NpeacTaBneHbl Hxke Ha pucyHke 90:
B pesynbrate B KoHew cnvcka gobasnsercs HoBbiM aneMeHT — 0.

MNpumep 10

1=[2,4,6,8,10,12,14,16]

z=[3,7,10]
l.extend(z)
print(l)

74
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Pesynbratbl paboTbl NporpaMmbl NpeAcTaBfeHbl HAXKe Ha pUCYHKe 74.

(2. &, &, 8, I0, 12, 14, 16, 3, 1. 10]

Puc. 74. Pesynstar paboTbl nporpamMmbl

B pesynbrare cnucok | paclumnpsietcs 3a cHéT gobaeneHuns 31eMeHTOB CNMcKa Z.
[lanee paccMoTpuMM HECKO/IbKO MPUMEPOB 3afad, MNPy PeLleHWU KOTOPbIX MCMOJb3YHOTCS
CMWCKM.

MNpumep 11
3agartb YMCIOBOM CMUCOK CiydalHbiM obpasom. HeobxoamMMo BbIBECTU ANSA KaXKAOro ane-
MeHTa CyMMY [1ByX COCEAHUX C HUM 3/1eMeHTOB. 115 3neMeHTOB CnncKa, ABNSAIOWMXCSA KpauHU-

MH, OQHUM U3 cocenen cuyuTaetca A1IEMEHT, HaxoaAaLWKUn Ha NPOTUBONOJIOKHOM KOHLE 3TOro
CMHUCKa.

from random import randint

z = [randint(-10, 10) for i in range(10)]

print(z)

print(“HoBbIl cnncok:”)

n=(]

n.append(z[1] + z[len(z) — 1])

foriin range(1, len(z) — 1):
n.append(z[i-1] + z[i+1])

new.append(z[len(z) — 2] + z[0])

print(n)

B naHHoM npumepe 3agaH cnucok u3 10 anemeHTOB, AMana3oH 3/IEMEHTOB CMMCKA — OT
—10 po 10. 3atem 3/7eMeHTbI CIMCKA 3aMEHSAIOTCA C MCMoJsib3oBaHMEM nepebopa 3/1eMeHToB
CrnWcKa ¢ noMmolubio umkna for.

MNpumep 12. 3apaH ynMcnoBOW CNUCOK. YAAnuTb U3 HEro BCE BXOXKAEHWUSA YMCNA, BBEAEHHOTO
C KnaBuartypbl.

c=13,8,33,-12,16,3,-9,16]

=int(input())
i=0
while i <len(c):
if c.count(k)>1:
c.remove(k)
i+=1
print(c)

Pesynbratbl paboTbl NporpaMmbl NpeacTaBfieHbl HAXE Ha pUCYHKe 75.

—————— e RESTART:
5

[3, 8, 33, -12, 16, 3, -9, 16]
>>> |

Puc. 75. Pe3ynsrar pabotbl nporpammbi
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B naHHOM npumepe UCMONb3yTCA HECKONbKO BCTPOEHHbIX (hyHKUMIA Ana paboTbl co cnu-
ckamu: count, len, remove. Count Bo3BpaLLaeT KONMYECTBO BXOXKAEHWUIM 3N1EMEHTA K B 3TOT e
cnucok. Ecnu konnuecteo BxoxaeHuit 6osblue OAHOrO, TO 3/IEMEHT YAaNAeTCA U3 CNUCKa.

Mpumep 13

HaHbl aBa 4MCnoBbIX cnMcKa. BoiBeCcTv Ha aKpaH 3n1eMeHTbl, KOTOpble coaepsKarcsa B 06onx
CrUCKax.

L1=[1,4,9,16,25,36,49,64]

L2=[1,2,3,4,5]

foriin range(0,len(L1)):

if L2.count(L1[i])!=0:
print(L1[i])

Pesynbrarbl paboTbl NporpaMMbl NpeacTaBfieHbl HAXKe Ha pUcyHKe 76.

Puc. 76. Pesynbrar paboTtbl nporpaMmbi

B naHHOM npuMepe MCMOsMb3ylOTCS HECKOMIbKO BCTPOEHHbIX (hyHKUMIM AfiA paboTbl Co Cnu-
ckamu: count, len. C nomoLbio pyHKUMM count HAXOAMTCA KOMIMYECTBO BXOXKAEHMM 3/eMeHTa
cnucka L1 B cnucok L2. Ecnu 310 kKonuyectso He paeHo 0 (T. e. 3/1€MeHT BXOAWT B CNUCOK L2),
TO 3/IEMEHT BbIBOAMTCA Ha 3KPaH.

MNMpakTuyeckasa yacTb
Llenb pabotbl: 03HaKOM/EHWE C MOHATUEM «CMUCOK» B A3blKe MporpamMupoBaHus Python.

Xop nabopaTtopHoi paboTbl

1. Otkpoiite cpeny paspaborku Python.

2. [laH cnucok HekoTopbix Lenbix yucen. Hanaurte sHadeHne 20 B HEM U, eCiv OHO NPUCYT-
cTByeT, 3ameHuTe ero Ha 200.

3. HanuwwuTte nporpammy, KoTopas BbIBOAWUT YETHbIE YMCNA U3 3aaHHOMO CMMCKa U OcTa-
HaB/IMBaeTCs, eCnn BCTpedaeT Yncno 15.

Ykaszanue. [prMepHbIN IMCTUHT MPOrpaMMbl MOXKET UMETb BUA:

from random import randint
z = [randint(-10, 10) for i in range(10)]
print(z)
for x in z:

if x==15:

break

if x%2==0:

print(x)

4. 3amMeHWTe B MacCHBe Hy/NEBbIe 3/IEMEHTbI eAUHULAMM.
5. dax maccue m3 20 anemeHToB. ChopMHpyiiTE HOBLIM MacCKB, MOMECTUB B HErO TOJIbKO
Te 3/IeMEeHTbI, KOTOpble He MPEBOCXOAAT BBEAEHHOMO C K/laBUaTypbl Yncna.
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6. Hangute B cnucke HaubonblumMii 1 HAMMEHbLUUA 3NeMeHTbl. BbiBeaute Mx MHOEKCbl Ha
3KpaH.
YkazaHue. [1prMepHbIN NUCTUHT NpOrpamMMbl MOXET UMETb BUA,:

from random import randint

z = [randint(-10, 10) for i in range(10)]
print(z)

m1=max(z)

print(“max=",m1)

m2=min(z)

print(“min=",m2)
index_max=z.index(m1)
print(“nHaekc max=",index_max)
index_min=z.index(m2)
print(“vHaekc min=",index_min)

PelwweHne paHHOM 3ajayM OCYyLLECTB/IEHO TOMbKO 3@ CYET BCTPOEHHbIX (hYHKUMM si3blKa
Python no pabote co cnuckamu. MakcuMasbHbIM 31€MEHT U €ro MHAEKC Obln HalaeHbl C no-
MOLLbIO hYHKLMKM max U index, aHanorMyHo HauaeHbl MUHUMarbHbIA 3/IEMEHT U €ro MHAEKC.

MO>KHO /1M BbIMOIHUTL PeLeHWe AaHHOM 3a4aum 6e3 BCTPOeHHbIX (YHKUMUI?

Takoe pelleHve byaeT HanoM1HaThb peLleHne B APYroM UMMepaTMBHOM A3blKe NporpaMmu-
poBaHus, Hanpumep Pascal. [puBeséM HUXKe NpUMep TaKoro peLueHus.

from random import randint
z = [randint(-10, 10) for i in range(10)]
print(z)
m1=z[0]
for x in z:
if x>m1:
m1=x
print(“max=",m1)
foriin range (0, len(z)):
if z[i]==m1:
index_max=i
print(“nHaekc max=",index_max)
m2=z[0]
index_min=0
for i in range(0, len(z)):
if z[i]<m2:
m2=z[i]
index_min=i
print(“min=",m2)
print(“nHaekc min=",index_min)

Kak Buaum, BTOpOI BapraHT pelueHus siensetcs 6onee ANMHHBIM U BbINMONHATLCSA, COOTBET-
CTBEHHO, OyaeT fonble, 3a CYET HECKO/bKUX 0bpaLLeHnit K Lumkny for.

7. Haiti cymmy 3neMeHTOB MaccuBa, HAXOAALMXCA MEXAY HauBOMbLUMM U HAUMEHbLLUM.

YkazaHue. [puMepHbIH IMCTUHT NPOrpamMMbl MOXKET UMETb BUA:

from random import randint

z = [randint(-10, 10) for i in range(10)]
print(z)

index_max=z.index(max(z))
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index_min=z.index(min(z))
s=0
if index_max>index_min:
for i in range(index_min+1,index_max):
s+=z[i]
else:
for i in range(index_max+1,index_min):
s+=z[i]
print(“cymma=",s)

BbiBoAbI: B X04€ BbINOMHEHWUA NabopatopHoW paboTbl Bbl MOMYYMINU NPEACTaB/ieEHUE O pa-
60Te CO cnMcKkamu B A3blke NnporpamMmuposaHus Python.

KoHTponbHble Bonpochbi:

1. [avite onpepeneHune cnmcka B sisbike nporpammupoBanus Python. NpuseanTte npumepsl
CMUCKOB.

2. Kak MoKHO 06patuTbCs K 3/1EMEHTY CMUCKa B A3blKe NporpamMmmupoBarus Python?

3. [nsa yero ucnonb3syetcsa cpes npu pabore co cnuckamu B A3bike Python?

4. Kakune oCHOBHble BCTPOEHHble DYyHKLMKU No paboTe co cnuckamu B a3bike Python Bbl Mo-
XeTe Ha3BaTtb?

JNlaboparopHas pabora 5.
Pa6ora co ctpokamu B Python

TeopeTuueckas 4yactb

CrpokoBble faHHble MCnonb3yloTcs B A3blike Python ans 3anucu TekctoBoM MHbopMaumu.
Crpoku B Python npeacraensator coboi ynopsagoyeHHble nocsefoBaTe/lbHOCTU CUMBOJIOB, MC-
Nnosnb3yemble ANA XpaHEHUs U NPeACTaBNEHUS TEKCTOBOM MHOPMaLMK.

Kaxabli cuMBON UMeeT nNopsaKoBble HoMepa B Tabnuue, KOTopas Ha3blBaeTCA KOAOBOW Ta-
6nu1uei. Mo ymonuanuio B a3bike Python ucnonbayetcs ctaHaapt «Unicode». Crpoku B Python
06paMnATCA KaBbluKaMK UK anocTpodamm, Npu 3TOM BayKHO, 4TOObl C 06OMX KOHLIOB CTPO-
KW MCMONb30Ba/IMCb KaBbIYKW OQHOMO U TOrO e Tuna. BaxkHo oTMeTHTb, YTO B A3blke Python He
“cnonb3lyeTcs TMn char, NPUBbIYHBIM AN MHOMMX A3bIKOB MPOrpamMMUpPOBaHUA, HarnpuMep
Pascal, C++. To ecTb oaMH CUMBO, 3aKNIOYEHHBIN B anocTpodbl, TaKKe npeacrasnseTr cobom
CTPOKY.

MNpuBeném npumepbl 3aaHUsA CTPOK.

Ta6bnuua 7. Mpumepbl cTpok

Cnucok OnucaHue
S=" Mycras cTpoka
S='A’ Crpoka, cocTosLaa U3 ogHoOro cMMBona
S=’Hello’ Crpoka, cocTosilan 3 HeCKOJIbKUX CUMBOJIOB, 3aKTHOYEHHbIX

B anocTpodol

S="good” Crpoka, cocToALLas U3 HECKOJIbKUX CUMBOJIOB, 3aKJTIOYEHHbIX
B KaBbIYKM

Takxe B CTPOKax B A3biKe Python MOryT UCNos1b30BaTbCA CneunasnbHblie HeNne4yataemblie CUM-
Bosibl. Huke B Ta6n|4u,e npencrtabBneH nepeyeHb TakMx CMMBOJIOB, KOTOpPble HOCAT Ha3BaHUE
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3KpaHUpPOBaHHbIE MOC/EeA0BaTE/IbHOCTU. DKPaHUPOBaHHbIE NOC/ef0BaTENbHOCTU — 3TO
nocsiefoBaTe/IbHOCTH, KOTOPblE HaYMHAOTCA C CMMBOMA «\», 3@ KOTOPbIM C/liedyeT OauH Wu
6onee CMMBONOB.

Ta6nuua 8. dkpaHUpoBaHHbIE NOCNEA0BATE/IbHOCTU

OKpaHUpPOBaHHble
OnucaHue
nocinepoBaresibHOCTHU
\n MNepeBon cTpoku
\t lopusoHTanbHas tabynaums
\V BeptukanbHas Tabynsauusa
\r BosBpar kapeTku B Ha4ano CTPOKH
Hanpumep, ans dparmeHta
=»abc \n efg»
print(s)
Ha skpaH BbiBOgUTbLCA cnepytouee (puc. 77).
Run: 1
> Jusr/local/bin/python3.8 fUsers/user/Documents/PythonProject
abc
efg
m D
2 Process finished with exit code @
ol =
—
(]
P 4:Run = 6:TODO [ Terminal 2 Python Console

Puc. 77. Pe3ynbrar paboTbl Nporpammbi

AHanormyHo cnvckam, cTpoku B a3bike Python sBnsiotcs ynopspoyeHHbIMM nocnefoBa-
TENbHOCTAMU CUMBOJIbHBIX AaHHbIX M, CllefoBaTeNbHO, MOryT ObiTb MPOUHAEKCUPOBaHbI. [ns
obpalLeHus K OTAeNbHOMY CUMBOJTy B CTPOKE MOKHO YKas3aTb UMS CTPOKM, 32 KOTOPbLIM Cneay-
eT uncno (MHAEKC) B KBagpaTHbix ckobkax []. Tak e Kak 1 B cnuckax, Hymepauus CUMBOJIOB
HaumHaetca ¢ 0 uHgekca. Hanpumep: s="hello”, s[2] so3spawiaet cumeon |. UHpekcobl Takke
MOTYT ObITb MPEACTaB/eHbl M OTPULATENIbHBIMU 3HAYeHUAMHU (puc. 78).

Crpoka S u n i t
MHAaeKc 0 1 2 3
OTpuuaTenbHbii | -4 -3 -2 -1
MHAEKC

Puc. 78. UnniocTpauns MHOEKCUPOBAHUSA CUMBOJIOB CTPOKHU
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CnepnyeT 06paTuTh BHUMaHWe, YTO CTPOKM B A3bike Python, B oTMumMe OT CNMCKOB, ABNAIOT-
cs HensmeHsaembiMmu! lNocne Toro Kak cTpoka ByaeT cozaaHa, eé Hesb3si U3MEHUTD, T. €. BCe
onepaumMu Hag CTPOKaMK B pesysibTate CO34aloT HOBYIO CTPOKy. Hanpumep, Henb3s M3MeHUTb
OTAesIbHbIM CUMBOJ CTPOKKU: obpatleHre s[3]="x’ Bbi3oBeT OLWNOKY.

Tak e KaK 1 Afia CNUCKOB, AN CTPOK B a3bike Python goctynHbl pasnnuHble cpesbl. Dop-
MaT Cpes3bl CTPOK CXOX C (hOpPMaToM Cpe3a CMMUCKOB:

str[Hayano:koHew:war]

— Hauano ykasbiBaeT, ¢ KaKoro 3neMeHTa CToMT Havatb (No ymondanuio paeHa 0);

— KoHew, ykasbiBaeT, No Kakoi 3neMeHT BepyTcs 3/1ieMeHTbl (M0 YMOYaHMIO PaBHO An-
He CTPOKH);

— Lar 3apaét 3HaueHue, C KakuM LaroM 6epém anemMeHTbl, K npuMepy, Kaxabii 2 unm 3
(no ymonuanuto kaxkabiv 1).

MpuBeaEM HECKONIbKO NPMMEPOB 0BpalLLeHNA CO Cpe3amu CTPOK.
MNpumep 1

word = ‘university’

print(word[4:6])

BbiBOAUT Ha 3KpaH ABa cMMBoOna.

MNpumep 2

word = ‘strength’

print(word[:2])

BbiBOAUT Ha 3KpaH ABa cMMmBoOna.

Pesynbratbl paboTbl NporpaMMbl NpeacTaBfieHbl HXKe Ha pucyHke 79.

Run: 1
> fusrflocalsbin/python3.8 sUsers/user/Documents/PythonProject
st
- Process finished with exit code @
=4
x|
-
B
B 4 Run =6 TODO B Terminal % Python Console

Puc. 79. Pesynbrat pabotbl nporpammbl

PaccMoTpuM oCHOBHbIE Onepauun Hag CTPOKaMu, paspeluénHble B a3bike Python (tabn. 9).

Ta6bnuua 9. Onepauum Hag cTpokamm

Onepauusa OnucaHue Mpumep
+ CnoxeHue (KoHKaTeHauus) cTpok. B pesynsrare npu- a=‘py’
MeHEeHWs BO3BpaLlaeTCs CTPOKa, paBHas «CKIenKe» b = ‘th’
yKa3aHHbIX CTPOK b=‘on’
s=a+b+c
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Ne S
lpodomxeHue
Onepauusa OnucaHue Mpumep
* YMHoKeHue cTpok. Onepartop co3aaét HeCKOMbKO Ko- s='ab’
MU CTPOKK, hopmart onepaumnun s*nunun n*s, roe s — sn=s*4
3TO CTPOKa, & N — HaTypasibHOE YUC/IO
in Onepatop npvHapNeXxHOCTH, KOTOPbIKM BO3BpaLLaeT If ‘2’ ins:
True, ecnv noacTpoKa BXoAMT B CTPOKY, U False, ecnu print(5)
HeT
>, < >=, <=, CpaBHeHue CTpoK S1="ab
==, = S2="xy”
If S1>S2:
print(“Ok”)
MNpumep 3
s1="abc”
s2="123"
s3=s1+s2
s4=s1*3
print(s3,” *,s4)
if s3>s4:
print(s3)
else:
print(s4)
Pesynbrar pabotbl nporpamMmbl npeacrasneH Huxe (puc. 80).
Run: 1
. Jusr/local/bin/python3.8 /Users/user/Documents/PythonProject
abcl23 abcabcabc
abcabcabc
-
=5 Process finished with exit code @
o
e
[]
b 4: Run i= 6: TODO B8 Terminal 2 Python Console

Puc. 80. Pezynbrat pabotbl nporpammbl

Takxe B A3blke Python ncnonbldyeTcAa oCTato4yHoOe YNCNIO BCTPOEHHDbIX dJYHKLI,VIl\/‘I no o6pa—

60Tke cTpok. Onuwiem HekoTopble K3 Hux B Tabnuue 10.

Tabnuua 10. OnucaHue ocHOBHbIX hyHKLUHU (MeTOAOB) NO 06paboTKe CTPOK

HaumeHoBaHue

OnucaHue

ord(x)

Kop, cumsona x 8 ASCII

B conepkanue
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\<’_E_/

lpodomxeHue
HaumeHoBaHue OnucaHue

chr(n) Bosepaluaet cumeon, kog kotoporo B ASCIl n

len() BosBpaluaeT ANMHY CTPOKM

isnumeric() BosepawaeTt True, ecnu cTpoka npeacrasnset cobon ynucno

lower() MNepeBoanUT CTPOKY B HUXKHWUIA PEFUCTP

upper() MNepeBoauT CTPOKY B BEPXHUI perucTp

find(str[,start [, end]])

BosBpaluaeTt MHAeKC NoacTpoku B cTpoke. Ecnm nopgctpoka He Hal-
[eHa, Bo3BpallaeTtcs yncno —1

replace(old, new[, num])

3ameHseT B CTpoKe oaHy noAacTpoky old Ha apyryto — new. Num
OrpaHM4YUBaET KOJIMYECTBO 3aMeH

split([d[, num]])

Pasz6uBaeT cTpoKy Ha MOACTPOKM B 3aBUCMMOCTM OT pasgenutens d.
Num onpegenser MakcMmasibHOE KOJIMYECTBO YacTel ana pasbueHus

join(strs)

O6beanHseT CTPOKK B OAHY CTPOKY, BCTaB/IAS MEXAY HUMU onpege-
NEHHbIN pa3penuTens strs

MonHbIM cnMcok MeTonoOB
MNpumep 4. [laHa cTpoka.

CTPOK MOXKHO YBMAETb, €C/U Bbi3BaTh hyHKuMIo dir().
Pasnenute e€ Ha aBe paBHble YacTu credylolmnM obpasom: ecnu

A1nHa CTPOKHU l-IéTHaizl, TO pa3pesimtb nononiam, a eCiim aJinHa CTpoOKH He‘-IéTHaFI, TO O/Ha nep-
BOM YacTu AOOJ1)KHa ObITb Ha OAWH CUMBON 6onblue. I'IepeCTaBbTe 3TN AB€ 4aCTu MeCTaMu, pe-
3ynbraT 3anninTe B HOBYIO CTPOKY U BbiBEOUTE Ha 3KpPaH.

a=input()
s=len(a)
al="

if $%2==0:

al=a[s//2:]+al[0:s/ /2]

else:
s+=1

al=a[s//2:]+a[0:s/ /2]

print(al)

B maHHOM npumepe ucnonb3yercs BCTpoeHHas yHKuusA replace, KoTopasi 3aMeHsieT BCe
TpebyeMble Mo YCNOBUIO CUMBOJIbI.

Mpumep 5. B cTtpoke 3ameHuTb Npobesnbl 3HakoMm Tupe —. Ecnn BcTpevaetcs noapsg He-
CKOJbKO Npo6esios, TO UX CiefyeT 3aMeHUTb OQHWUM 3HAaKOM «—», Npoberbl B Hayane U KoHue

CTPOKMK yOoanunTb

s = input(«BeepguTte cTpoky: «)

i=0

while s[i]=="*
i+=1

s = s[i:]

i = len(s)

while s[i-1] ==
o=

s = s[:i]

sn = s[0]

82
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i=1
while i < len(s):
if s[i]!1="“"
sn += s[i]
elif s[i-1]!'="“"“:
sn +=*’
i+=1
print(sn)

Pesynbratbl paboTbl NporpaMMbl NpeacTaBfieHbl HUKe Ha pucyHke 81,

Run: 1
> Jusr/local/bin/python3.8 /fUsers/user/Documents/PythonProject
Beegute cTpoxy: dgh gy uj
dgh-gy-uj
- 5
o3 Process finished with exit code @
» |
=
(]
# 4:Run = §: TODO Eo Terminal @ Python Console

Puc. 81. Pezynbtat pabotbl nporpammbl

B naHHOM npumepe ucnonb3yeTca BCTpoeHHas dyHKuUMA len, KoTopas Bo3BpallaeTt gjauHy
CTPOKM, TaKXKe WCMOJb3yOTCA WMHAOEKCbl AN obpalleHUs K OTAENbHOMY CUMBOJy CTPOKM.
B naHHOM npumMepe He pekoMeHayeTcs UCMonb3oBaTh hyHKUMIO replace, Tak Kak OHa 3aMeHUT
BCe npobesibl Ha TUPe, YTO NMPOTUBOPEUUT YCIOBUIO 3a4a4U.

Mpumep 6. B gaHHOM cTpoke 3aMeHWTb BCe BXOXaeHUs cumeona 1 Ha “one”.

s = input(“BseauTe cTpoky: )

sp=s.replace(‘1’,’one’)

print(sp)

Pesynbratbl paboTbl NporpaMMbl NpeacTaBfieHbl HXKe Ha pucyHke 82.

Bremgure crTpokry: abclcdel
abconecdeone
=

Puc. 82. Pezynstar pabotbl nporpammbi

MpakTUyeckasa yacTb
Llenb paboTbl: 03HAaKOM/IEHUE C MOHATUEM «CTPOKa» B A3blKe NporpammuposaHus Python.

Xop, nabopaTtopHou paboTbi

1. Ortkpoiite cpeay pa3pabotku Python.
2. 3amMeHuTe B CTPOKe BCe CMMBOJIbI ‘@’ Ha ‘mama’.
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3. NopacuunTaiiTe, CKONMbKO pa3s B CTPOKe BCTpedaroTcs cumsonbl +, —, *, /, % Bo BBEAEH-
HOM CTPOKe.

YkaszaHue. [1puMepHbIN NUCTUHT NPOrpaMMbl MOXKET UMETb BUL:

s = input(«BeeguTte cTpoky: «)

s1="+-* /%’

k=0

forcins:

ifcinst:
k+=1
print(k)

4. OTpepakTvpyuTe nNpensioxeHue, yaansas u3 Hero UWHUe Npobesibl, OCTaBMASA TOMBKO MO
onHoMy npobeny mMexkay CloBamu.
5. Ycnosumcs, yto mcrnonb3oBaHue cumeona ‘#’ obosHadaeT yganeHue npeaplayLiero
cumeona. OTpefakTMpyiTe CTPOKY, YAaJMB IULLHUE CUMBOSIbI.
6. MNoacumTainTe KONMYECTBO MACHbIX OYKB B CTPOKE.
YkazaHue. [puMepHbIi IMCTUHT NPOrpamMmmbl MOXKET UMETb BUA;
s = input(«BeeguTte cTpoky: «)
k=0
gl="aoeunysbles’
for x in s:
if x in gl:
k+=1
print(“kon-Bo rnacHbix “, k)

1. Hanpute npoueHTHOe copeprkaHue uMdp B UCXOLHOM TEKCTE.
8. Hampurte cymmy uncen, BCTpeyaloLMXCs B CTPOKeE.

BbiBoAbl: B Xx04e BbiNosHEHUA nabopatopHoW paboTbl Bbl MOAYYMAM NpeAcTaBieHue
o paboTe co CTpOKaMu B A3blKe NporpamMupoBaHus Python.

KOHTpOﬂbH blé BONpPoOChHbI:

1. [aite onpepeneHve CTpoku B fA3blke nporpammupoBarHus Python. CTpoku ponkHbl
3aK/o4aTbCA B KaBblYKU UKW anocTpodbl?

2. MOXXHO N1 U3MEHATb CTPOKY B fA3blKe nporpammupoBaHusa Python? OtnenbHbit cumBon
CTPOKKU?

3. Kakune ocHoBHble BCTpOeHHble pyHKLMMU Mo paboTte co cTpokamu B a3bike Python Bbl Mo-
)eTe Ha3BaTtb?

OvpakTuyeckne marepuanbl
Pa6ora co cpepoi nporpammuposaHusa Python

B naHHoM pabote npeanonaraeTca onvpatbcs Ha Python Bepcum 3.x, ecnv B Bawwen onepa-
LLMOHHOW CUCTeMe YxKe ycTaHoBneH Python Bepcum 2.x, To 3TM ABe BEpCUMU MOTYT BbITb OAHO-
BPEMEHHO YCTaHOB/IEHbl B OAHOM OMepaLMOHHOW CUCTEME U MOXKHO MO BbIOOPY MCMONb30BaTh
TY WJIM MHYIO BEPCHIO B 3aBUCMMOCTHM OT CBOMX MOTpeBHOCTEN.

[anee paccmatpuBaetcs yctaHoeka Python sepcuu 3.x.

MNpepnaraetcsa paccmotpetb ycTtaHOBKY Python B onepauuoHHbIX cucTemMax cemeMncTBa
Windows.

Ina yctaHoBKM HyHO B 6paysepe nepentn Ha oduuManbHylo ctpaHuuy http://www.
python.org/download / v 3arpysuTb nocnegHioto Bepcuto Python 3. YctaHoBKka npoussoguTtca
CTaHOapTHbIM cnocoboM, Tak »Ke Kak 1 ans nobbix apyrux nporpamm Windows.
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Ins Toro 4tobbl pabotatb ¢ Python us komangHow ctpokun Windows, Heobxoanmo yctaHo-
BUTb nepemeHHyto PATH. 3to MoxHO chenatb npu ycTaHOBKe, BbiOpaB COOTBETCTBYHOLLMM
nyHkT Add Python 3.x to PATH (puc. 83).

Install Python 3.8.0 {64-bit}| |

- Select Install Mow to install Python with default settings. or choose
Customize to enable or dizable features

all Mow

# [nst
Chlzer fosidoippDats’ L ocah Progerama Python\ Python3d

Includes IDLE, pap and docurmentatson
Creates thordouts snd file stsociatvoni

& Cystomire instalfation
Choose location and festiunes

python

| [nvstall fauncher for all users (recommended)

windows 7 Add Bython 3.8 1o PATH ==

Puc. 82. OkHo yctaHoeku Python 3.x gna Windows

[ns e€ HacTpolKM HeobXOoAMMO MEepPenTH B CBOWCTBA KOMMbIOTEPA WM HaXKaTb KHOMKY
«[yck», nanee Bbibpatb «[laHenb ynpaenexus», panee «Cuctema u 6esonacHocTb», aanee
«Cuctema». [MoTom HaxkaTb KHOMKY «JlononHutenbHble NapameTpbl CUCTEMbI» C/IEBA, @ 3aTeM
BblOpaTth BKNaaky «[dononHutensHo». BHU3y Haxatb KHOMKY «[lepemeHHble cpefbl» U B oTae-
ne «CucteMHble nepemMeHHble» HanUTh nepemeHHyto PATH, Bbibparb eé u Haxatb «Pepaktupo-
BaTb».

[anee nepentn K KOHUY CTPOKM B none «3HayeHue nepemeHHown» MW ponucarb: C:\
Python3x. [ne x — 310 HoMep Bepcuu. B Hawem cnyyae 310 Python3.8 3HauuT, nonucarb Hyx-
Ho: C:\Python38.

Ecnn 3HaueHune nepemerHon 6bino %SystemRoot% \ system32;, Tenepb OHO nMpuMeT BuA
%SystemRoot% \ system32;C:\ Python3x. Ecnu Bce warn yctaHOBKM BbINOMHEHbI NPaBU/BHO,
TO MOXHO 3anyckatb MHTepripeTaTop 13 KomaHgHou ctpoku B Windows. Y1obbl OTKpbITL Tep-
muHan 8 Windows, Haxxmute kHonmKy «[lyck» v BbibepuTe «BbinonHutb». B nossuewemcs ava-
NoroBoM okHe Habepute cmd u HaxkmuTe Enter. [lanee Habupaem cnoso python v nposepsem,
HeT in ownbok (puc.84).

Puc. 84. Pa6ota Python 3.x B komangHow ctpoke Windows
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Ins nonbsosatenenn Windows, utobbl 3anycTuTb MHTEpNpeTaTtop B KOMAaHAHOW CTPOKe,
HY>KHO MpaBWIbHO YycTaHOBWUTb nepemeHHyio PATH. [Ons oOTKpbITUS KOMaHAHOW CTPOKU B
Windows Hy»Ho nepewnTtn B MeHI0 «[lyck» 1 HaxkaTb «BbinonHuTb...». B nossuBwemca auano-
roBOM OKHe BBeCTM «cmd» M HaxkaTb knaeuwy Enter; tenepb y Bac 6yner Bcé Heobxoaumoe
ANs Hadana paboTbl ¢ python3 B KoMaHaHOM CTpOKe.

AnbrepHaTUBHbBIM Cocobom MoxHO ucnosnb3osatb IDLE, koTopas yctaHasnveaetcs BmMecte
c a3bikoM Python, Heobxoanmo nepentu «lyck», nanee «Mporpammbl», nanee «Python 3.x» u
Bbibpatb «IDLE (Python GUI)» (puc. 85).

. Python338
~ IDLE {Python 3.8 32-bit)

B python 3.8 (32-bit) HeaasHue AoKyMEHTbE
[ Python 3.8 Manuals (32-bit)

2. Python 3.8 Module Docs (32-bit) Komnsiotep
Quest Software

| R Maxens ynpasaeqna

Ramus Educational

. Rand Model Designer 7 YcrpoiicTea u npunTep:

| Registry Mechanic [
, RStudio

b Skype
, STDUtility

m

”F}UFFI‘E MM O YMCIYaH D

BoinonHums...

Puc. 85. 3anyck Python 3.x

Kak Tonbko 6yaet 3anyuieH python3, Ha akpaHe Gyaet cumBon >>> B Hayasie CTPOKM, rae
Bbl MOXXeTe YTO-TO HabupaTtb. ITO M Ha3blBAaETCA KOMaHAHOM CTPOKOMW uHTepnpeTtatopa Python
3.x (puc. 86). Nonpobyem Haneuyatatb B OKHe npurnawenus print(‘Mpuset’) n Haxkatb Knasuwy
Enter. B pesynbrtate 8o/mKHO NosBMTbCA CoBO «[lpueeT». Kak BUAMM, CMHTAKCUC A3blKa Noa-
cBeuMBaeTCs, pe3ynbrar paboTbl NPOrpaMMbl BblAENAETCA CUHUM LIBETOM.

] ] Python 3.8.1 Shell

Python 3.8.1 (v3.8.1:1b293b6006, Dec 18 2019, 14:08:53)

[Clang &.8 (clang-68@.@.572] on darwin

Type "help", “copyright™, “credits” or "license()” for more information.
=

Puc. 86. OkHo IDLE (Python GUI)

5] -] Python 3.8.1 Shell

Python 3.8.1 (v3.8.1:1b293b6006, Dec 18 2019, 14:08:53)
[€lang &.@ (clang-6@@.&.573] on darwin

Type "help”, "copyright”™, "credits” or “"license()” for more information.
= prtr”;("“:;vmlﬂ '}
Npuaet

b e

Puc. 87. OkHo IDLE (Python GUI)

Crout Takke 3ametutb, yto Python 3.x Bbigaér pesynbrar pabotbl CTpoKK HemegneHHo. Ho
He Bcerga yaobHO C TOUYKM 3peHns paboTbl C pasHbIMK NMporpaMmmMamu Habupartb UX B KOMaHA-
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HOW cTpoke MHTepnpeTatopa. OyeHb Ba’KHOM COCTaBNAOLWEN ABNAETCA COXPaHEHUE nporpam-
Mbl B chai, YToObl MOTOM MOKHO OblI0 3aMycKaTb e€ HeorpaHWYeHHOEe KOIMYECTBO pas.

Ha npakTvke B cOBpeMeHHOM NpPOrpamMMMpPOBaHUN MCMONb3YIOTCA Pas/IMyHble PenaKTopbl
Koga. [lna ynobHoro HanucaHusa nporpamm Ha Python 3 Ham noHagobutca pegaktop Koga ans
paboTbl ¢ arnamu Hawmx nporpamm. CToUT oueHb OTBETCTBEHHO MOAOWTH K BbIOOPY peaakTo-
pa koga. TyT Hy>KHO OTMETHTb, YTO XOPOLLMI PedaKTop NOMOXET BaM JIErKO NUcaTh NPOrpammbl
Ha Python 3, coenaert 3to noHATHO, GbICTPO, KOMGOPTHO, NMOMOXKET ObICTPee peannsosarb
CBOW MAeu.

B HacToswee BpeMa B Kpyry paspaboT4MKOB YETKO OMNpeaennanucb OCHOBHble TpeboBaHUA
K pedakTopy, TakuMe KaK: YMHbIM MOMUCK, MOACBETKA CUMHTaKcuca, 06paboTynK ownboK, noa-
AepKKa 6a3 AaHHbIX U T. 4.

IDE (Mnu uHTerpupoBaHHas cpepa paspaboTkv) — nporpamma, npegHasHadeHHas Ans
pa3pabotku nporpammHoro obecnedenus. Kak cnepyer u3 Hassanus, IDE Bkniovaet B cebs
MHCTPYMEHTbI, CNeuManbHO npeaHasHadeHHble A8 pa3paboTku nporpaMMHoro obecnedeHus.

CraHpapTHO MHCTPYMEHTbI CoaepsKar:

* pepakrtop, npeaHasHadveHHbIM ansa 06paboTku Koaa (Hanpumep, C NOACBETKOW CUHTAKCH-

ca v aBTO3aBepLUEHUEM);

* cpeacTBa COOPKM, BbIMOMHEHUS U OTNAAKM;

* CUCTEMY KOHTPONS BEPCUM.

Ecnu paccmartpuearb nonynspHble IDE, To oHM nopnep)kvBaloT MHOXECTBO A3bIKOB MpoO-
rpPaMMMPOBAHWUA U COAEpPXKaT ApPYyrue creuuannmsnpoBaHHble AOMNOHUTENbHbIE hyHKUUK. [laH-
Hble NPOAYKTbl 3aHMMAIOT BHYLLUMTENIbHOE MECTO M, KaK Npasuio, paboTaloT MeaeHHo.

MoskHo copmynuposatb TpeboBaHUa K cpeae paspaborku Ha Python 3.x kotopbii ynpo-
WwaeT pa3paboTKy Ha JAHHOM fA3blKe NPOrpaMMUPOBAHUS:

* Bo3MoxHOCTb coxpaHeHus 1 nepesarpysku dannos. IDE unu pegaktop nossonar coxpa-

HUTb PabOTY U OTKPbITb €€ MO3)Ke, B TOM K& COCTOSIHWU, B KOTOPOM OHa 6binia 40 3aKpbITUA.

* 3anyctutb Koa B cpepe nporpammupoBanusa. C nomowpbto IDE 3anyctute kop Python

OyneT He CNoXKHee, YEM M3 MPOCTOro TEKCTOBOMO peaaKkTopa.

* [Noppepykka otnagku. Bo3aMoXXHOCTb NpoBepuTb KoL, BOBPEMSA Nepes 3anyckoM — OcCo-

6eHHocTb Bcex IDE n npounx pepaktopos koaa.

* [MoaceeTtka cuHTakcuca. OnpepeneHve KnoYeBbIX C/IOB, NEPEMEHHbIX U CUMBOJIOB B KO-

[le flenaeT YTeHe U NOHMMaHWe KoJa HaMHOrO MpoLLe.
» AsTomartunyeckoe opmarmpoBaHue koga. Jliobon pepaktop vnu IDE Gymet pacnosHa-
BaTb ABoeTo4yne B KoHLe for unu while.

Ectb MHOro gpyrux yHKUMIH: ynpaeieHWe UCXOOHbIM KOAOM, MoAeslb PacCLUMPEHUs, WMH-
CTPYMeHTbl COOPKMU M TECTUPOBaHMS, MOMOLLb C CUHTAKCUCOM fA3blka M Ap. Ho npueeaéHHbIN
BblLLI€ CMIMCOK — OCHOBHble (hyHKLMM, KOTOpble NOALEPXKMBAET XOpoLlaa cpena peaakTMpoBa-
HUA.

YuutbiBas 3TM 0COBEHHOCTH, AaBalTe PacCMOTPUM HEKOTOPblE MHCTPYMEHTbI obLiero Ha-
3HayYeHus, KOoTopble UCMONb3YIOT ANA paspabotku B Python.

BoipnensioT aBa Buaa:

1) cpepa pa3paboTku c noaaep»kKom A3bika Python;

2) cneuunanusnpoBaHHble peaaktopsl U IDE gna Python.

K nepsomMy Buay MOXHO OTHecTM Takue, kak Sublime Text, ATOM, GNU Emacs, Vim,
Eclipse, Visual Studio Code.

Sublime Text — penakTop KoAa, KOTOPbIM MNOAAEP)KUBAETCS HA BCEX COBPEMEHHbIX nnar-
¢opmax, B Tom yncne Windows, MeeT BCTPOEHHYIO NOAAEPKKY peaakTupoBaHus koga Python
1 60/bLIOW HABOP pacLUMpPeHUi (Ha3blBaeMbiX NaKeTamm), C MOMOLLbIO KOTOPbIX BO3MOXKHOCTH
CUHTaKCUCA U pefaKTUPOBaAHUA PACLLUMPSIOTCS.
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Puc. 88. Nntepdeiic nporpammel Sublime Text

B tabnuue 11 oTMeyeHbl OCHOBHbIEe JOCTOUHCTBA U HepocTaTkn Sublime Text.

Tabnuua 11

HAocTouHcTBa

Hepoctatku

BbicTpas HaBurauus, KomaHgHas nanuTpa,
API nnaruHoB Ha Python, ogHoBpemMeHHoe
pefaKTMpoBaHWe, BbICOKAs CTeneHb Ha-
ctpauBaemoctu. [loppep)xvBaeTr MHOro
A3bIKOB nporpammupoBanus. CuuTaertcs
[OCTATOMHO NETKUM U ObICTPbIM pefaKTo-
pom Koza

MNaketbl Sublime Text HanucaHbl Ha Python, u gns
YCTAaHOBKM pefaKTopa 4acto TpebyeTcs BbiMOMHWTL
ckpuntbl Python HenocpepcTeeHHo B Sublime Text.
Mporpamma He sBnsAetcsa becnnatHoM, eCTb nepuop,
npobHoi Bepcumn. YcTaHOBKa paclumpeHui Tpebyert
LOMNONHUTENbHbIX Ycunui. B penaktope otcytcTeyer
npsMas noaAepykKka Ans BbINONHEHUS WK OTNALKU
KoZa U3 pefaktopa

Atom — 6ecnnatHblii TEKCTOBbIA pPeaaKTop C OTKPbITbIM MCxoaHbiM Kogom ans Windows
C NoAAepP’KKOM NnarMHoB, HanucaHHbIX Ha JavaScript. Pegaktop ocHoBaH Ha Electron (paHee
n3BecTHbIM Kak Atom Shell) — dbpeiimBopke Kpocc-nnathopmeHHON pa3paboTKK C UCMOMb30-
BaHueM Chromium w io.js. MNoaaep:kka s3bika Python obecneunsaertcs paclumMpeHnem, KoTo-
poOe MOXXHO YCTaHOBUTb Npu 3anycke Atom (pucyHok 88).

B tabnuue 12 oTMeyeHbl OCHOBHbIE OCTOMHCTBA M HegocTaTku Atom.

Ta6bnuua 12

JocTtouHcTBa

Hepoctatku

HocTatouHo nérkui u GeicTpbi pegakTtop. MNoaaep-
)KMBaeT MHOro S3blKOB MPOrpamMMUPOBAHMSA, Kax-
Obli A3bIK paboTaeT Npy HanMyYMM NpeaBapuUTEIbHO
YCTAHOBNEHHOIO KOoMMunsaTopa,/ WHTepnpuTaropa.
BkntouaeT B cebs omnaguuk, MHCTPYMEHTbI ANs pa-
60Tbl ¢ Git, NOACBETKY CMHTAKCUCA, JOMONHUTENbHO
nogKnto4yaemble njiarvHbl

PenakTtop noctpoeH Ha Electron, ato o3Ha-
yaeT 4Yto OH paboTaeT Kak npouecc
JavaScript, a He kak oTaenbHoe MpunoXe-
Hue

88
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Puc. 89. Nutepdeiic nporpammbl Atom

Visual Studio Code — nonHodyHKUMOHANbHbIA pefaKTop KoAa, [OCTYNHbIA AN pasnuy-
HbIX nnarcdopm, B ToM uncne n Windows. Mpeacrtaenser coboi AOCTAaTOYHO YHUBEPCASbHbIN,
ObICTPbINA, NONHOMYHKLUMOHAMbHbIN pepakTop kogda (VS-Code) ¢ OTKpbITbIM MCXO4HBIM KOLOM,
MaclwTabupyeMbii M HacTpaueaeTca nod 6oMbWKMHCTBO 3aaa4. MoXKHO OTMETUTb TOT (haKT, yTo,
Kak 1 pegaktop koga Atom, VS-Code noctpoeH Ha Electron (puc. 90).

LA Tl Y . Specesd  LUTF-B. . CBLF - Python  &F O

Puc. 90. Nutepdeiic nporpammel Visual Studio Code
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B tabnuue 13 otmeueHbl ocHOBHbIe AocTonHcTBa M HepocTtaTkm Visual Studio Code.

Tabnuua 13

JocTtouHcTBa

HepoctaTku

[ocTtatouHo nNpocTor U NErkui penakTop Kojaa ANs Kpocc-
nnathopMeHHOM pa3paboTku Beb-npunoxkeHnii. Cogeput
OTNagyvK, MHCTPYMeHTbI ans pabortbl ¢ Git, noacBeTKy CUH-
TaKcuca, OOMOMHUTENIbHO NOAK/oYaeMble NaruHbl, cpea-
ctBa ana pedakropuHra. B nporpamme xopoluo npeacras-
NleHbl BO3MOXHOCTH AJ/1 KACTOMMU3aLIMK: NO/b30BaTeIbCKUE
TeMbl, COYETaHUsA Knaeuw U dannbl koHburypauuu. Jocty-
neH ana Windows, macOS wm Linux

Penaktop noctpoeH Ha Electron,
3TO O3HayaeT 4YTo OH paboTaeT Kak
npouecc JavaScript, a He Kak OT-
AenbHOE NPUIoXKeHue

Bropoit Bua nporpamm — 3710 cneuunanusmpoBaHHble pegaktopsbl U IDE gns Python 3.x.
1. IDE PyCharm komnanuu Jetbrains. OgHa 13 ny4wimnx nonHogyHKUMOHANbHbIX BblaeNneH-

Hbix IDE pns Python (puc. 91).

Puc. 91. Nntepdelic nporpammHoro npogykta IDE PyCharm

B 1abnuue 14. oTMeyeHbl OCHOBHblE AOCTOMHCTBa U HepgocTtatku IDE PyCharm.

Ta6bnuua 14

AocTtouHcTBa

Hepoctatku

Bce Bo3moxHoctu IDE. YnpaBneHue BepcuamMKn 1 npoek-
Tamu, HATMBHbIM 3aMyCK W HamuMcaHWe Kopa, MoAcBeTKa
CUHTaKcUCca, aBTo3aBeplueHneM koga Python u 1. 4.
IDE poctynHa 6ecnnatHas BEPCUS C OTKPbITbIM UCXOAHbBIM
kogoM (Community) ans Windows, macOS u Linux

MepnsieHHas 3arpy3ka cpepbl paspa-
60TKM, TpebyeT 6onee yrnybneHHyo
HaCTPOWKY A1 NPOEKTOB

2. IDE Spyder — 370 nporpamma C OTKpbITbIM UCXOLHBIM KOLOM, ONTUMU3UMPOBAHHASA ANS
obnactv aHanusa AaHHbiX. Spyder noctaBnseTca C AMCTPUOYTMBOM AMCrNeTYepa MaKeToB
Anaconda, No3TOMy 3aBMCHT OT Yy)Ke YCTaHOB/EHHbIX HacTpoek (puc. 92).
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Puc. 92. UnTtepdbeiic nporpammHoro npogpykra IDE Spyder
B 1abnuue 15 otMeyeHbl OCHOBHbIe JOCTOMHCTBA M HegocTatku IDE PyCharm.
Ta6nuua 15

JocTtouHcTBa HepocTaTtku

Xopouwas uHTerpaumsa ¢ 6ubnmotekamu gns aHanusa aaH- | He noppepskveaer paclumMpeHHbIn
Hbix B Python, Takummn kak SciPy, NumPy u Matplotlib, | dyHKuMoHan pgns onbiTHbIX paspa-
IPython, Jupyter. MpoBogHWK nepemeHHbix Spyder, Koto- | 60TYMKOB, B GONbLUEH CTEMEHWU Ha-
pbli oTOBpaXkaeT AaHHble C MCMOMb30BaHWEM TabIMYHOrO | MpasieH Ha y3Kyo obnactb No aHa-
MaKeTa BHYTpU cpefibl pa3paboTku. NN3Y AaHHbIX

O6napaet Bo3MoXHocTAMKU coBpeMeHHoM IDE: penaktop Ko-
Ja C HagEXHOMN NOLCBETKOM CMHTaKCKCa, aBTO3aBEPLLEHUEM
Kopa Python u BctpoeHHbIn Gpaysep C LOKYMeHTauMeN.

IDE noctynHa 6ecnnatHo ans Windows, macOS v Linux

3. IDE Thonny. laHHas uHTerpvpoBaHHas cpefa paspabotku ans s3bika Python B nepsyio
ouyepenb HarnpaesieHa Ha HauMHalowmx paspaborumkos (puc. 93).

Tl el A R 3 % 1w R
Pl £8a Vinm Ty Tazis Help
[w] - A W
Samda py K SOwEWN Dy e LRT T Wity
n= 3
COAMT g Sodng @ 07 GEHs
def countim}: n
if n >0
printi{n}
count(n-1)
else:

print{"B'laal‘ offl1®)
e =]

Locsl wanaion

count (3] =
def count(n): ?

. Ef n = @a:

i printin)

L] countin-1)

i else:

M | print{"Blast off!")

2 - 5
1

Tre

&

KEeyboardInte

e

Puc. 93. NHtepdeiic nporpammHoro npoaykta IDE Thonny
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OHa nopaep)kMBaeT passiMuyHble CrNocoObl NOLIAroBOro BbIMO/HEHWA KOAA, NOLIAroBOe Bbl-
YMC/IeHUE BblPaXKEHWI, AEeTalbHYIO BMU3yasiM3aumMio CTeKA BbI3OBOB M PEXMM OObACHEHMS KOH-
uenummn ccoinok. MNporpamma pabortaet Ha Bcex ussecTHbix OC, B Tom uncne Windows. [o-
CTynHa B BMAe OWHAPHOrO MaKeTa, BK/IIOYAIOLLErO aKTyasibHYlD BEPCUIO WMHTepnpertatopa
Python. Takxxe IDE Thonny MOXHO yCTaHOBWUTb Yepe3 MeHeKep NaKeToB.

B tabnuue 16 otMeuyeHbl OCHOBHble JOCTOMHCTBA M HegocTaTku IDE Thonny.

Ta6bnuua 16

JocTtouHcTBa HepocTaTtku

MNMoppep»kKa HOMepa CTPOK, NoLlAaroBoe BbiMoJIHEHWE Bbipa- | He noaaep)kvBaeT paclUMpPEHHbIN
YKeHWI 6e3 ToYeK OCTaHOBA, JKMBble MepPeEMeHHbIe BO BpeMs | (hyHKLMOHAN A/s OMbITHbIX paspa-
OT/IaflK1, MO3TaNHOE BblYMC/IEHWE BbIPAXKEHWI, OTAe/bHble | GOTYMKOB, NMPOEKT AOCTaTOYHO MO-
OKHa ANS BbINOJSIHEHUA BbI3OBOB (DYHKLMIA, BO3MOXKHOCTb | JIOLOW, MOXET coaepyKarb OLnOKM
pervcTprMpoBath AEUCTBUA NOJb30BaTeNs A5 BOCNPOU3Be-
[LeHWA UK aHanusa npoLlecca NporpaMMmnpoOBaHus
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Cpepna nporpammupoBaHua Scratch

NMnaHupyeMblie pesynbraTbl OCBOEHUA y4eOHOro npeameTta
C ONMUCAHMEM YHUBEPCasbHbIX Y4EeOHbIX B,EeUCTBUN,
AOCTUraeMbix oOy4yaroWwmMmucs

Mo3HaBaTenbHble AEeUCTBUA:

— pasBWUTUE aITOPUTMUYECKOTO U JTIOTMYECKOTO MbILLSIEHUS;

— pasBUTME YMEHWI MOCTAHOBKMU 3a4aqu, BblAESIEHUS OCHOBHbIX OObEKTOB, MaTeMaruye-
CKOe MoJenu 3a4auu;

— pasBuTUE YMEHUs MOMCKa HeobxoauMon y4ebHon nHdopmaumu;

— dopMupoBaHue npeacTtasneHns ob atanax peLieHUs 3aaaqu;

— dopMHUpoBaHWE aNrTOPUTMUYECKOTO NOAXOAA K PELLEHUIO 3a4aY;

— dopMUpoBaHME YMEHUS NMOCTPOEHUSA PAa3NIMYHbIX BUAOB a/ITOPUTMOB (NIMHENMHbIX, pas-
BETB/IAIOLUMUXCS, LMK/IMYECKUX) AN PeLUeHUA NOCTaBNeHHbIX 3a4auy;

— dhopMHUpoBaHME YMEHUSA UCMONb30BaTb MHCTPYMEHTbI cpeabl Scratch ana peweHus no-
CTaBJIeHHbIX 3a4av4;

— dopMUpoBaHME YMEHUS MOCTPOEHUS Pa3/IMyHbIX aNropuTMoB B cpesie Scratch ans pe-
LLIEHMA NOCTaB/EHHbIX 3a4av4;

— ¢dopmMurpoBaH1e HaBbIKOB paboTbl CO CTPYKTYpPOK afiropuTMa;

— ¢opMHUpPOBaHUE KIHOYEBLIX KOMMETEHUUN NPOEKTHOW M UCCNefoBaTeNlbCKOW AesATeNb-
HOCTH;

— hopMUpOBaHNe MOTMBALMU K U3YYEHUIO MPOrPAMMUPOBAHMUS.

PerynatueHble percreus:

— dopMHUpoBaHMEe YMeHUS LenenonaraHus;

— hopMUpOBaHWe YMEHUS MPOrHO3UPOBaTb CBOU AEWUCTBUA U AEUCTBUA APYIUX YYaCTHU-
KOB rpynnbl;

— ¢opMHUpoBaHNE YMEHUSA CAMOKOHTPOJISi U CAMOKOPPEKLMMU.

JInyHOCTHBbIE penucTemsA:

— dopmunpoBaHue npodeccMoHaNbHOro camoonpeaeneHus;

— (dopMUpOBaHME YBAXKUTENBHOIO OTHOLLEHMA K MHTENNIEKTYA/IbHOMY TPYAY;

— dopMUpoBaHHe CMbICIO0Opa3oBaHuUs.

KomMyHUKaTUBHbIE AelcTBUA:

— dopMupoBaHue yMeHus pabotatb UHAMBUAYANbHO W B rpynne AN pelleHus nocTas-
NIeHHOM 3aJauu;

— dopmMupoBaHu1e Tpyaonobus, ynopcrsa, )enaHusa obmearbCa NoCTaBfeHHON Lienu;

— dopmupoBaH1e MHHOPMALUOHHOW KyNbTYpbl.

MdopmMbl KOHTpONA

Bo Bpems npoBeaeHus Kypca npeanonaraeTcs TeKyLW MM, NPOMEXYTOUHbIM U UTOrOBbIMA KOH-
TPOJib.

TeKyLMi KOHTPONb OCYLLECTB/IAETCA PEryispHO BO BPeMs NpOBefeHUs Kaxkaoro nabopa-
TOPHOrO 3aHATUSA, 3aK/IOYAETCS B OTBETE YYALUMXCA HA KOHTPOJIbHbIE BOMPOCHI, AEMOHCTPaLun
Nony4yeHHbIX CKPUNTOB B cpeae Scratch, hpoHTanbHbIX ONPOCOB yuuTeNnem.

Takxe B TeMaTM4eCKOM MJIAHWPOBAHUKU NpeanonaraeTcs 4Be MPOMEXKYTOUYHblE KOHTPOJb-
Hble paboTbl.
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KoHTponbHasa paboTta AnsA NpoBepKU NONyYeHHbIX HABbIKOB NO TEeMaM
«JInHeHble aNropUTMbI», «YCNIOBHbIE aNrOPUTMbI»

1. Hanucarb cnepytowyto nporpammy B cpefie Scratch: lpoimu 200 waz208, noBepHyme
Ha 90 epadycoB no yacoBol cmpenke, npoimu ewé 100 wazo8b.

2. Hanucatb cnegytouwyto nporpammy B cpepe Scratch: llpoimu 100 wazo08, noBepHyms
npomu8 yacoBou cmpenku Ha 90 2padycoB, npolimu 50 wazo08.

3. Hanucartb nporpammy B cpeae Scratch, nsobpakaioLyto creaytoLmin pUcyHokx.

120

120
200

Puc. 94. inntoctpaums K 3agade

4. Hanucatb nporpammy B cpeae Scratch, nsobpaaioLuyto crieaytoLmin pUcyHokx.

Puc. 95. UnniocTpauumsa K 3agade

5. Hanwucarb nporpammy B cpege Scratch, nzobpaxatowyto cumeonuky «Onumnuiickue
Konbua» (puc. 96).

Puc. 96. UnniocTpauumsa K 3agade

6. Hanucatb nporpammy B cpene Scratch: [ns 88e0énHbix ¢ knaBuamypel Yucen x u y Bel-
yucaume 3HayeHue BoipaxeHus x>+ y/3.
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7. Hanucarb nporpammy B cpepe Scratch: [ns 88e0éHHbix ¢ knaBuamypel yucen a u b
BbiacHuUMb, Oeslumcsa AU a Ha b.

8. Hanucarb nporpammy B cpene Scratch: [TonezoBamens 8600um uenoe yucno. llpoepam-
Ma 0o/mKHA omBemumeb, YEMHbIM UIU HEYEMHbIM A8/15emcsa 3mo Yucsio, 0elumcs /iu OHO Ha 3
u 0eslumcs U OHo Ha 6.

9. Hanucatb nporpammy B cpepe Scratch: [loneso8amens 8600um nopsiokoBeili Homep
nasneua pyku (HayuHas ¢ musuHya). Heobxodumo nokazame e2o Ha3BaHue HA IKPAHe.

10. Hanucarb nporpammy B cpepe Scratch: llonszo8amens 86o0um napone. [To OaHHOMY
naposto onpedesume cmeneHu docmyna: [0, 1000] — docmynen modyne A, [1001, 2500] unu
[3000, 5000] — docmynHel modynu B u C, [9400, 10000] unu [10500, 50000] — docmyneH
mooyne D. Ecnu 3Ha4yeHue He nonano HU B OOUH U3 YKA3aHHbIX ompe3koB, mo B docmyne
omka3aHo!

KoHTponbHasa paboTta AnsA NpoBepPKU NOMy4YeHHbIX HABLIKOB NO TeMaM
«Umknuueckune anroputmel», «Pabora co cnuckamm»

1. Hanucarb nporpammy B cpege Scratch, nsobpaskatoLuyto crefyroLumin pUCyHok.

Puc. 97. inntocTpaums K 3agade

2. Hanwucarb nporpammy B cpege Scratch, nsobpaxkatoLyto cieayoLmMii pUCyHOK.

Puc. 98. UnniocTtpauusa K 3agave
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3. Hanucarb nporpammy B cpeae Scratch, nsobpakatoLuyto cneayroLimMii pUCYHOK.

Puc. 99. nnioctpauus K 3agave

4. Hanucartb nporpammy B cpege Scratch: BeiBecmu Ha 3kpaH nepBeie 0ecasmob cmeneHel
0Bolku.

5. Hanucarb nporpammy B cpege Scratch: Hatimu Haubonswul obuwuld denumens 08yx yu-
cesi, B6e0€HHbIX nosibzoBamenem.

6. Hanucartb nporpammy B cpege Scratch: B cnucke xpaHasmcsa OaHHble 0 memnepamype 8
2opodke N 3a 12 mecaueB. BoiBedume memnepamypy ¢ mapma no ceHmsibps.

7. Hanucarb nporpammy B cpefie Scratch: B cnucke xpaHsmcs daHHbie 0 memnepamype 8
2opodke N 3a 12 mecsaue8. BbiBeOume makcumansHyro memnepamypy 3a 200.

8. Hanucarb nporpammy B cpege Scratch: B cnucke xpaHumcs uHgopmayus o 4emBepm-
Hbix ouyeHkax knacca u3 20 yenoBek no uHpopmamuke. Onpedenume, CKoONbKO YesoBek nony-
yusu nAmMEpPKU 3a yemBepme.

9. Hanucarb nporpammy B cpefe Scratch: B cnucke xpaHumcs uHgopmayus o 4emBepm-
Hbix oueHkax Knacca u3 20 yenoBek no uHgpopmamuke. Onpedenume, Kakol NPOUEHM XOPO-
wucmoB8 8 knacce.

10. Hanucatb nporpammy B cpege Scratch: B cnucke xpaHumcs uHgpopmayus o yemBepm-
Hbix oueHkax knacca u3 20 yenoBek no uHgpopmamuke. Onpedenume cpedHul 6asn 8 knacce.

Takxe npegnonaraeTca MToroeas arrectaums B popme paspaboTKuM U 3almTbl MHOUBUAY-
anbHOro NpoekTa.

MnaHbl yuebHbIX 3aHATUI

1. 3HakoMcTBO co cpepou Scratch

PekomeHayeMoe KonM4ecTBO YacoB Ha JaHHYo TeMy — 2 vaca.

MnaHupyembie pesynbraTthbl

MpepmeTHble: NonyyeHne HaBbIKOB Mo pabote B cpeae Scratch, ocBoeHWE OCHOBHbIX MH-
CTPYMEHTOB Cpefpbl.

MeTtanpeameTtHblie: cnocobHOCTb CTaBUTb U hOpMyMpoBaTh Ans cebsa uenn AencTeun,
NPOrHO3MPOBaTb Pe3y/bTarbl, aHaIM3UPOBaTh UX (MPUYEM KaK MOMOXKUTENbHbIE, TaK U OTPULA-
Te/flbHble), fleN1aThb BbiIBOAbI B NpoLecce paboTbl U MO €€ OKOHYaHWM, KOPPEKTUPOBATb HAMEYEH-
HbIM NaH, CTaBUTb HOBbIE LIE/IW; YMEHWE COOTHOCUTb CBOM AEWCTBUSA C NNaHUPYEMbIMU Pe3yib-
TaTaMM, OCYLLECTB/ATb KOHTPOJIb CBOEN AEATENbHOCTH, Onpeaenatb cnocobbl AeNCTBUI B paM-
Kax npeasioXKEHHbIX YC/NOBWUW, KOPPEKTUPOBaTb CBOW [OEWCTBUA B COOTBETCTBUM C
M3MEHSAIOLLENCS CUTYyaLMEN; YMEHWE OLLEHWBATb NPaBUIbHOCTb BbIMOSIHEHUS yH4eOHOM 3aaaqu.

JINYHOCTHBIE: FOTOBHOCTb M CMNOCOBHOCTb 0OYHAIOLLMXCA K CAMOPA3BUTUIO U JIMUHOCTHOMY
camoornpeaeneHvto; cchopMMPOBAHHOCTb MX MOTMBALMKM K OOYYEHUIO M LeneHanpaBieHHOM
no3HaeartesIbHOW AeATe/IbHOCTH.

O6opynosaHue U maTepuasnbl: KOMMbIOTEP, NPe3eHTaLMOHHOE 0bopyaoBaHue.

Pacnpenenenue nabopatopHbix pabort: BbinosHeHWe naboparopHoi paborbl 1.
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2. JluHelHbIE ANrOPUTMBI

PekomeHayemMoe KONMYeCTBO YacoB Ha AaHHyo TeMy — 2 vaca.

MnaHupyemble pesynbTatbl: NOSy4YeHUE HaBbIKOB Mo paboTe C NMHEWHbIMU airopUTMaMK B
cpene Scratch, ocBoeHWe OCHOBHbIX MHCTPYMEHTOB Cpeapbl.

MeTtanpeamMeTHble: CNOCOBHOCTb CTaBUTb U POPMYIMPOBATL A5 cebs Lenn 4eNCTBUK, Npo-
rHO3MPOBaTb pe3y/nbTaTbl, aHA/IM3MPOBATb MX (MPUUYEM KaK MOJSIOXKMUTESbHbIE, TaK U OTPULLATE b=
Hble), AenaTtb BbiIBOAbI B Npouecce paboTbl U Mo €€ OKOHYaHWM, KOPPEKTUPOBATb HAMEYEHHbIM
MaH, CTaBUTb HOBbIE LiE/IW; YMEHWE COOTHOCHUTb CBOM AEUCTBUA C MiaHWpPyEMbIMU pe3ynbrara-
MM, OCYLLECTB/IATb KOHTPOJIb CBOEW AEATENIbHOCTH, ONpeaensaTb Cnocobbl AeMCTBUI B paMKax
NPeaNOXKEHHbIX YC/IOBUM, KOPPEKTUPOBATb CBOW AEWCTBUA B COOTBETCTBMU C M3MEHSIOLLENCS
CUTyauuemn; yMeHWe OLeHWBATb NPaBUIbHOCTb BbIMOSHEHUS y4eOHOW 3aaa4un.

JIN4HOCTHbIE: FOTOBHOCTb U CMOCOBHOCTL 0BYYAIOLMXCA K CAMOPA3BUTHIO U JIMYHOCTHOMY
camoonpegeneHunio; chOpMMPOBAHHOCTb UX MOTUBALUMKM K OBYYEHWUIO W LesleHanpaBneHHoM
no3HaBaTesIbHOW AesATe/IbHOCTH.

O6opynoBaHure 1 Matepuasbl: KOMMbIOTEP, NPe3eHTauuoHHoe 0bopyaoBaHue.

Pacnpepnenexune nabopatopHbix pabor: BbinonHeHWe nabopatopHoi pabortbl 2.

3. Pa6ota c nepeMeHHbIMU

PekoMeHayeMoe KOIMYecTBO YacoB Ha AaHHylo TeMy — 2 yaca.

MnaHupyembie pesynbraTbl: NOyYeHWe HABLIKOB MO paboTe C NepeMeHHbIMKU B Cpefe
Scratch, ocBoeHMe OCHOBHbIX MHCTPYMEHTOB Cpefpbl.

MetanpeamMeTHble: CNOCOBHOCTbL CTaBUTb M (hOPMYNIMPOBATh ANs ceba uenu AeNCTBUiA, Npo-
rHO3MPOBaTb Pe3y/bTaTbl, aHANM3MPOBaATb UX (MPUYEM KaK MOMOXKUTESNbHbIE, TaK U OTpULATENb-
Hble), AenaTtb BbiIBOAbI B Npouecce paboTbl U Mo €€ OKOHYaHWM, KOPPEKTUPOBATb HAMEYEHHbIM
nnaH, CTaBUTb HOBblE Lie/IN; yMEHME COOTHOCUTb CBOMU JEMCTBUA C NIaHUPYEMbIMU pesynbraTa-
MM, OCYLLLECTB/IATb KOHTPOJ/Ib CBOEW AEATENIbHOCTHU, ONpeaensaTb Cnocobbl AeMCTBUI B paMKax
NPeaNoXKEHHbIX YC/IOBUM, KOPPEKTUPOBATb CBOW AEWCTBUA B COOTBETCTBUU C M3MEHSIOLLENCS
CUTyauueit; yMeHMe OLEeHUBaTb NMPABUIbHOCTb BbINOSHEHUA yyeBHOM 3aaaun.

JIN4HOCTHbIE: FOTOBHOCTb U CMOCOBHOCTL 0BYYAIOLMXCA K CAMOPA3BUTHIO U JIMYHOCTHOMY
camoonpegeneHmnio; chOpMMPOBAHHOCTb UX MOTUBALUMKM K OBYYEHWUIO U LesleHanpaBneHHoM
Nno3HaBaTesIbHOW AeATe/IbHOCTU.

O6opynoBaHue 1 Matepuasbl: KOMMbIOTEP, NPe3eHTauuoHHoe 0bopyaoBaHMe.

Pacnpepnenexune nabopatopHbix pabor: BbinonHeHWe nabopartopHoi pabortbi 3.

4. YcnoBHbie aJirOpUTMblI

PekomeHayeMoe KONMYeCTBO HacoB Ha AaHHYlo TeMy — 2 vaca.

Mnanupyembie pe3ynbrarbl: NOyYeHUE HABLIKOB MO paboTe C yCNOBHLIMU afiropuTMamMu
B cpeae Scratch, 0cBOEHWE OCHOBHbIX MHCTPYMEHTOB Cpeapl.

MeTtanpeameTtHbie: cnocobHOCTb CTaBUTb U hopMynMpoBaTh Ans cebs uenn AencTeun,
NMPOrHO3MPOBaTb Pe3y/bTarbl, aHaIM3UPOBaTh UX (MPUYEM KaK MOMOXKUTENbHbIE, TaK U OTPULA-
TesbHblE), Aenatb BbIBOAbI B Npouecce paboTbl M MO €€ OKOHYaHWKU, KOPPEKTMPOBAaTb HaMeYeH-
HbIM NaH, CTaBUTb HOBbIE LiE/IW; YMEHWE COOTHOCUTb CBOW AEWCTBUSA C MaHUPYEMbIMU Pe3yJib-
TaraMu, OCYLLLECTBNATL KOHTPO/Ib CBOEMN AEATENbHOCTU, ONpPeAenATb Crnocobbl AeNCTBUIA B pam-
Kax npeasioXKeHHbIX YC/IOBMI, KOPPEKTUpPOBaTb CBOWM [OEUCTBUA B COOTBETCTBUM C
M3MEHSAIOLLENCS CUTYyaLMeN; yMEHWE OLLEHWBATb NPaBUIbHOCTb BbIMOSHEHUS y4eBOHOM 3aaaqu.

JInYHOCTHbBIE: FOTOBHOCTb U CMOCOBHOCTb 0BYYAIOLLMXCA K CAMOPA3BUTHIO U JIMYHOCTHOMY
camoonpegeneHunio; chOpMMPOBAHHOCTb UX MOTUBALMKM K OBYYEHWUIO U LesleHanpaBneHHoM
no3HaBaTesIbHOW AeATe/IbHOCTH.

O6opynoBaHue U MaTepHasnbl: KOMMbIOTEP, NPe3eHTaLuoHHOoe obopyaoBaHue.

PacnpeneneHune nabopatopHbix paboT: BbinosHeHWe nabopartopHoit pabotbi 4.

B conepxaHue 97




CETb LEHTPOB LUUPPOBOIO

OBPA3OBAHMSA AETEM «IT-KYB» UHOOPMATUKA

5. Uuknuueckue anroputmbl

PekomeHayeMoe KOMYecTBO HacoB Ha AaHHyto TeMy — 4 yaca.

MnanupyeMbie pe3ynbTartbl: NO/yYEHWE HABbLIKOB MO paboTe C UMKIMYECKMMU aNiropuT-
Mamu B cpege Scratch, ocBoeHne OCHOBHbIX MHCTPYMEHTOB Cpefbl.

MeTtanpeameTtHblie: cnocobHOCTb CTaBUTb U hopMynMpoBaTh Ans cebs uenn AencTeun,
NPOrHO3MPOBaTb Pe3y/bTaTbl, aHaIM3UPOBaTh UX (MPUYEM KaK MOMOXKUTENbHbIE, TaK U OTPULA-
TesbHbIE), Aenatb BbIBOAbI B Npouecce paboTbl M Mo €€ OKOHYaHWKU, KOPPEKTMPOBAaTb HaMeYeH-
HbIM NaH, CTaBUTb HOBbIE LiE/IW; YMEHWE COOTHOCUTb CBOM AEUCTBUSA C MNaHUPYEMbIMU Pe3yb-
TaraMu, OCYLLLECTBNATb KOHTPO/Ib CBOEN AEATENIbHOCTU, ONPEeAEN AT Crocobbl AeUCTBUI B paM-
Kax npensioXKeHHbIX YC/IOBMI, KOPPEKTUpPOBaTb CBOWM [OEUCTBUA B COOTBETCTBUM C
M3MEHSAIOLLENCS CUTYyaLMeN; yMEHWE OLLEHMBATb NPaBUIbHOCTb BbIMOSIHEHUS y4eOHOW 3aaaqu.

JIn4HOCTHbBIE: FOTOBHOCTb U CMOCOBHOCTb 0BYYAIOLLMXCA K CAMOPA3BUTHIO U JIMYHOCTHOMY
camoonpegeneHmnio; chOpMMPOBAHHOCTb MX MOTUBALUMKM K OBYYEHWUIO U LesleHanpaBneHHoM
no3HaBarTesIbHOW AeATe/IbHOCTH.

O6opynoBaHue U MaTepHasbl: KOMMbIOTEP, NPe3eHTaLuoHHOoe obopyaoBaHue.

PacnpeneneHune nabopatopHbix paborT: BbinosHeHue naboparopHoit pabotbi 5.

6. CospaHue nognporpamm

PekomeHayeMoe KONMYeCTBO HacoB Ha AaHHylo TeMy — 2 vaca.

Mnanupyembie pesynbrarbl: NOJlyYeHUE HaBbIKOB MO paboTe CO CnuCKamu B cpene
Scratch, ocBoeHMe OCHOBHbIX MHCTPYMEHTOB Cpefpbl.

MeTtanpeameTtHblie: cnocobHOCTb CTaBUTb U hopMynMpoBaTh Ans cebs uenn AencTeun,
NPOrHO3MpPOBaTb Pe3y/bTarbl, aHAIM3UPOBATb MX (MPUYEM KaK MOSIOXKUTESbHbIE, TAK U OTPULA-
TenbHblE), AenaTb BbiBOAbI B npouecce paboTbl M MO €€ OKOHYaHWM, KOPPEKTUPOBATb Hame-
YEHHbIA MNaH, CTaBUTb HOBblE LIESIM; YMEHWE COOTHOCUTb CBOM AEWCTBUSA C MNaHUPyeMbIMU
pesynsTatamMm, OCYLLECTBIATb KOHTPOJIb CBOEMN AEATENIbHOCTU, ONPEeaessaTb Cnocobbl AeNCTBUM
B paMKax NpejJioXKeHHbIX YC/I0BUIA, KOPPEKTUPOBATb CBOW AENCTBUA B COOTBETCTBUM C U3MEHS-
lOLLLEeNCA CUTyaLMeN; yMEHME OLLeHMBATb NMPABU/IbHOCTb BbIMOIHEHUA y4eOHOMN 3a4auu.

JIn4HOCTHbBIE: FOTOBHOCTb M CMOCOBHOCTb 0BYYAIOLLMXCA K CAMOPA3BUTHIO U JIMYHOCTHOMY
camoonpegeneHunio; chopMMPOBAHHOCTb UX MOTUBALUMKM K OBYYEHWUIO U LesleHanpaBneHHoM
no3HaBartesIbHOW AeATe/IbHOCTH.

O6opynoBaHue U MaTepHasnbl: KOMMbIOTEP, NPe3eHTauuMoHHoe obopyaoBaHue.

PacnpeneneHune nabopatopHbix paborT: BbinosHeHne naboparopHoit pabotbi 6.

OnucaHue nabopaTtopHbix pabor

JNa6oparopHan pabora 1.
3HaKoOMCTBO co cpepou Scratch

TGOPETM‘-IeCKaﬂ 4yacTtb

Kak M3BecTHO, Nporpammbl NULIYTCA Ha A3blKe NporpammupoBanus. MNporpamma e npeg-
cTraensietT cobon Habop MHCTPYKLMI, KOTOPble KOMMbIOTEP AOMIXKEH BbINOMHUTL. Scratch npea-
cTaBnsieT coboi BM3yanbHO-OPUMEHTUPOBAHHDBIN A3bIK MPOrPaMMUMPOBaHUA /15 AeTel.

Scratch 6bin co3gaH Ha A3bike Squeak, KoTopbIl NpeacTaenset cobor oaHy U3 pasHOBMA-
Hocter Smalltalk. ThaBHbIM npeonorom Scratch sensetcs yydeHuk [erinepta Muy Pe3Huk u3
MIT Media Lab (MaccauyceTckuii TEXHONOrMUYECKUIM UHCTUTYT), UMeHHO B HEM B 1968 r. C. MNeii-
neprt paspaboran Logo.

B HacToswee Bpems pocTynHa oHnavH-Bepcus https: / /scratch.mit.edu/.
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Puc. 100. Bup oHnaliH-cpeppl Scratch

Scratch npepgHasHayeH [ona Bu3yasbHOro nporpamMmMmuvpoBaHus. [lporpamMma Ha A3blke
Scratch coctout u3 6/10KOB, OMUCHIBAIOWLMX AEWUCTBUA, KOTOpble BbINOMHAET cnpaut. Ponb
cnparTa no YMON4aHMIo BbIMOJIHAET PbI)KUM KOT, HO €CTb BO3MOXHOCTb CMEHbI CripamnTa.

rlop.p06|-|oe onucaHue cpepbl npeactaB/ieHO B AMAAKTUYECKUX MaTepUuanax.

MpakTuyeckasa yacTb
Llenb pabortbl: 03HaKoMneHue co cpenoit Scratch, n3ydeHne OCHOBHbIX MHCTPYMEHTOB Cpeap!.

Xop, nabopatopHoi paboTbl

1. Ortkpoiite cpepy Scratch.

2. Bbibepute cnpait gns pabortbl, Hanpumep measeas (puc. 101).
3. Bbibepurte hoH 13 konnekumn hoHoB, Hanpumep, nec (puc. 102).
4. CmeHuTe cnpa#T, yaanvte ¢oH.

Bear

Puc. 101. Bug cnpaiita Meaeeab Puc. 102. Bug coHa Jlec
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Puc. 103. Bug ckpunta Puc. 104. ameHeHue cnpaiTa B rpaddmyeckoM pegaktope

5. BbinonHute cnepytowmi ckpunt (puc. 103).

6. O6bACHUTE, YTO BbINOJIHAET CKPUT.

1. N3menuTe cnpaiit B rpacdmyeckom pepaktope Scratch (puc. 104).
8. Bbinonnute cneaytowmii ckpunt (puc. 105).

9. O6bACHUTE, YTO BbINOJIHAET CKPUT.

10. Bobinonnute cneaytowmin ckpunt (puc. 106).

11. O6bACHMTE, YTO BbINOJSHAET CKPUMT.

YCTEHDEHTD QIR Repa UBET {:

S

HOTH  BLOETH COyYaRHoe oT o oo @ wEroe

Puc. 105. Bug ckpunta Puc. 106. Bup ckpunta

BbiBoAbI: B NpoLecce BbiNosHeHUA nabopaTtopHoi paboTbl Bbl MOMAYYWUIM NPEACcTaBieHUe O
paborte B cpege Scratch.
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KoHTponbHbie BONpoChI:

1. Kak nsmeHuTb BUA cripaiTa B cpege Scratch?

2. MoxHo nu pepakTMpoBatb oH B cpeae Scratch?

3. Kakol Bug rpadmKyM MOXKHO CO3faBaTb C MOMOLLbIO FpadMyeckoro peaakropa B cpeae
Scratch?

JNaboparopHas pabora 2.
JInHeWHbIe anropUTMbI

TeopeTquCKaﬂ 4yacTtb

JINHENHbIM anropUTM — 3TO BMA aNroOpMTMa, KOTOpbI 0BpasyeT KOMaHAbl, BbINOIHAEMbIE
OLHOKPATHO, OfHa 3a APYrou, B TOW MOCNefoBaTeslbHOCTU, B KOTOPOW OHM Obifiv M3HAYabHO
onucaHbl. JInHelHan CTPyKTypa ofgHa U3 cambix NpocTbix. MNpumepHas 610K-cxemMa MMHEMHOTO
anropuTtMa npeacraeneHa Ha pucyHke 107.

JInHelHble anropuTMbl peannsytoTca B Il0OOM A3blKe NMPOrpaMMUpPOBaHKs, MOXKHO NpuBe-
CTVU MHOXECTBO NMPUMEPOB JIMHENHBIX aJIFOPUTMOB, HAaNpPUMeEp asirOPUTM BblYUCSIEHUSA NPOU3Be-
AeHus aByx uenbix uncen (puc. 108).

24
L
X
L
=l
o

~ a, b

nencrteume 1
S=a*b
nemcreue 2 v
S
I

- ( \

Aencremne n \ KOHeLU ]
Puc. 107. bnok-cxema TMHEWHOro anropuTMa Puc. 108. lpumep nuHelHOro anroputMa
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MNMpakTnyeckasa yacTtb

Llenb pa6oTtbl: 03HaKOM/IeHWE C NOCTPOEHMEM W BbINOSIHEHWEM JIMHEMHbIX aNrOPUTMOB,
paboTa c ocHOBHbIMK B10KaMu B cpeae Scratch.

Xop, nabopaTtopHou paboTbi
BbinonHute B cpefe Scratch pelweHue cnegyowmx 3agad.
1. CoctaBbte nporpammy «[povitn 10 waros».
2. Cocraebre nporpammy «[lpowitn 100 waroe, noBepHyTbCA MO YacoBoM cTpenke Ha 60
rpagycoB».
3. Bobinonnute cnepytowyio nporpammy (puc. 109). MNpencraBnser nv oHa NMHENHBbIM anro-
pUtM?

Puc. 109. Bua nporpammsbl B cpeae Scratch

4. Mponaute 200 waroe, nosepHUTe Ha 45 rpafyCcoB No 4YacoBOM CTpesike, NponauTe eLé
200 waros.

5. MNoeepHute npotne Yacosor cTpenku Ha 180 rpaaycos, npovgute 200 waroe, NnoBepHU-
Te Ha 30 rpapycos no yacosow cTpenke, npovaute 100 waros.

6. YcraHoBuTe 3enéHbii uBeT, nponauTe 50 WaroB, ycTaHOBUTE 3€NEHDLIN LBET, NponauTe
10 waros.

BbiBOAbI: B XOA€ BbINOSHEHWUA NabopaTOPHOM PaboTbl Bbl MOYYMSIM NPEACTaBIEHUE O CO3-
JaHWW NIMHEeNHbIX anropuTMoB B cpeae Scratch.

KOHTpOHbeIe BOMPOCHI:

1. Lante onpepeneHne NMHEMHOro anropuTma.

2. MpwuBepgute npuMep NMHENHBIX aNrOPUTMOB.

3. Kakue 6n0ku Bbl Ucnonb3osanv B naboparopHoi paboTe npu co3naHnm TMHENHbIX MPO-
rpamm?

JNa6oparopHas pabora 3.
Pa6ora c nepeMeHHbIMH

TeopeTuueckas 4yactb

loBOps 0 paboTe C pasnUYHLIMKU aFOPUTMAMM, KOHEYHO JKe Heslb3s MPonyCcTUTb paboTy
yncnamu. BoinonHas HecnoxHblie NMHENHbIE NPOrpaMMbl, KOTopble 06pabarbiBatoT YMCIOBbIE
[laHHble, HanpuMep BBEAEHHbIE NOJb30BaTeNIEM, MOXHO CO3AaTbh XOPOLLUMI 3aaen Ha Oyayluee,
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NOAroTaB/MBasA K COCTAB/IEHUIO C/IOXHbIX alrOPUTMOB Kak B cpefie Scratch, Tak v K Hanuca-
HWIO HEMOCPeACTBEHHO NPOrpaMM B Cpeae NporpaMMMpoBaHUS.

MepemeHHas npeacTasnser coboi obnactb NamMATH KOMMblOTepPa, KOTopas UMeeT Ha3BaHue
¥ XPaHWT BHYTpU cebs Kakue-nMbo aaHHble.

MepemeHHas B cpepe Scratch 6GbiBaeT npocTas (XpaHUT OAHO 3HAYEHMWE), TaKKe MOXKET
npeacTaBnsATb COBOW CNUCOK AN XpaHeHUs Hosblue O4HOro 3HaYeHuUs.

Insa cospaHus Takux nporpamm nosb3osarento notpebyercs pabota ¢ nepemeHHbiMU. Cpe-
Ja Scratch npepgocTaBnser HaM BO3MOXXHOCTb BBOAMTb B MPOEKT KaK NPOCTble NepeMeHHble,
TaK v Maccuebl. [1nsa atoro Heobxoanmo obparutbes K pasgeny «llepemenHbies. [na cosgaHus
nepeMeHHoW Heobxoanmo Bbibpatb komaHay Cozpatb nepemeHHyto (puc. 110).

Coanate nepeueHsHyD

Puc. 110. Komanga «Co3naHue nepeMeHHOM»

B nosBuBlIEMCA ONanoroBoM OKHe yKa3biBaeM UMA nepeMeHHoﬁ.

—

A HOBOW NepemMeHHO:

® [1nA Bcex O TonkkKo ANA 3TOM0
CNpanToB cnpanTa
Sa— n
A =

Puc. 111. nanoroeoe oKHO Ans CO34aHUSA NepeMeHHOM

r; |

Hoean nepemMmeHHan x

Mma HoBOW NepemMeHHOA:

q

® [1nA Bcex O Tonkko ans 3Toro
CNpanToR cnpadTa

ol o |

Puc. 112. lnanoroBoe OKHO An5l CO34aHUA NepeMeHHON

| =
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MNocne 3apaHusA MMeHM NepeMeHHOW OHa noasnseTcs B npoekTe (puc. 113).

MepemeHHBbIS

C03nate nepeMeHHY

2 ©®

Puc. 113. Bua cosgaHHol nepemeHHow B pasgene «lepemeHHbie»

3ateM, nocne co3faHUA NepeMeHHOM, MOXXHO UCMO/Nb30BaTb Pas/IMyHble KOMaHAbl ANA pa-
60Tbl C HEW, HaNpuMMep 3a4aBaTb 3HaYeHWE NepPeMEeHHOM, NoKasblBaTb 3HAYEHUE NepeMeHHOM
Ha cueHe U T. o. Knacc 3agay, peluaembix € MCNOIb30BaHWMEM NEPEMEHHbIX, OYEHb LLUMPOK.

Puc. 114. MNpumep 3apaaHna 3Ha4eHUSA NepeEMEHHON

Onuwem paboTy ¢ OCHOBHbIMK B10KaMu U3 pasgena «lepemeHHblies.

Bnok «[Mokasatb nepemeHHyl0...» UCNOMb3yeTCs AJs TOro, YTOObl MOKasbliBaTb 3Ha4YeHue
nepemeHHo Ha cueHe. bnok «CKpbITb nepeMeHHylo...» UCMoMb3yeTcs, YTOObI NepecTarb noka-
3bIBaTb 3Ha4YeHWe nepemeHHoM Ha cueHe (puc. 115). Mo ymonuyaHuio nepemeHHas u e€ 3Have-
HWe oTobpakaeTcs Ha CLeHe, HO C MOMOLLbIO AaHHbIX GNIOKOB Mbl MOXEM CKpblBaTb WK yaa-
NATb NEPEMEHHYIO CO CLEHbI.

NOKA3aTh NEPEMEHHYIO  MOS NepemeHHan «

CHpbLITL NEPEMEHHYI0  MO# NepeMeHHan -

Puc. 115. Bug 6n10koB no pabote ¢ nepeMeHHbIMM
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Tak)ke MOXXHO M3MEHSATb BUL M300paKEHUA NepeMEeHHOMN Ha CLeHe.
Mo ymonuaHuio nepemMeHHas NOKa3blBAETCA B JIEBOM BEPXHEM Yy CLEHbI, HO Mbl MOXEM
nepemeLLaTb eé B 1l060e MECTO C MOMOLLBIO MbILLK.

Puc. 116. '3MeHEHHbIV BUA, NepeMeHHOM Ha CLeHe

I'IpaKTqucxaﬂ 4yacTb
Ll,enb pa60'rb|: O3HaKoMeHne ¢ OCHOBaMuH pa6OTbI C nepeMeHHbIMU B Ccpene Scratch.

Xopa naboparopHoi paboTbl

1. Cospante B cpene Scratch cnepyowme nepemeHHble: X, ¢, fun. Kakve MHCTpymeHTbI
Cpefbl Bbl UCMONb30BaNM AJ1S 3TOr0?

2. Bbinonnute cnegytowyto nporpammy (puc. 117).

3. BbinonHute cnepytowyio nporpammy (puc. 118).

3A0aTE X *  3JHAYSHMEe OTBEeT

3da0aTe X *  3HaueHue

CKa3atb X

Puc. 117. Bup nporpammbl Puc. 118. Bug nporpammbl

4. BbeinonHute B cpepe Scratch peweHue cneaytowen 3agayun: «Beectn 3HadeHune x. MNpu-
6aBuTb K x uncno 15».

5. BbinonHuTe B cpepe Scratch pelerve cnegyrowen 3agaum: «[na BBeaEHHbIX C KnaBua-
Typbl YMCEN C U d BbIYUCIUTL 3HAYEHUEM BbiparkeHUs 3¢ — 2d».

6. BoinonHute B cpene Scratch pelwenue cneaytouwen 3apgaum: «Hanucatb anroput™ Bbli-
YMCNIEHMA NNOLLAAM KBaapaTay.

BbiBoAbI: B Npouecce BbiNosHeHUs nabopatopHoi paboTbl Bbl MOAYYUIN NPELACTABNIEHUE O
paborte c nepeMeHHbIMU B cpeae Scratch.
KoHTponbHbie Bonpochobi:

1. [DanTte onpepeneHne nepemMeHHOM.
2. Kakue BuAbl nepeMeHHbIX MOXHO UCMNosb3oBaTb B cpeae Scratch?
3. C nomolublo Kaknx 610KOB MOXKHO 3aaTb 3HaYeHUe nepeMeHHown B cpege Scratch?
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JNlaboparopHas pab6ora 4.
YcnoBHble anropuTMbl

TeopeTuueckas 4yactb

YCnoBHbIV anroputM — 3TO afirOPUTM, NOPSAOK BbINOSIHEHUA AEUCTBUIA B KOTOPOM 3aBUCUT
OT BbIMOSIHEHUA (MM HEBbLINOJSIHEHWUA) KAKOro-NMbo ycnoBus.

[aHHbIN yCNOBHbBIM @anroputM, KOTOPbIM TaKXXe MOXXeT HOCUTb Ha3BaHWe pa3BeTBASAOLLMMICS,
obecneuynsaeT BbIGOP OAHOIO M3 ABYX a/bTEPHATMBHbLIX MyTeW B 3aBUCMMOCTU OT UCTUHHOCTU
ycnoBwms.

B 3TOM cnydae flormka npuMHATUA peLueHns MoxeT BbiTb 3anMcaHa cnegyowmumM obpasom:

ECJIN <ycnoeue> TO <peiicteua 1> MHAYE <peiicteus 2> BCE

BeTteneHne MoxkeT 6bITb peasim3oBaHo B MOSHOW UK B COKpalLLEHHOM opme (puc. 119).

&_ HeT ycnoemne Ad ¢

aAencreue 1 aepcTeue 2

Puc. 119. MonHas dopma ycnoBHoro anroputma

. —Aa—

v

o aAeicreve 2

Puc. 120. CokpaléHHas chopMa yClIOBHOMO anroputma
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YcnoBHble anropuTMbl Peasnm3yroTcs NPaKTMHECKU B SI0OOM A3blKe MPOrpaMMMpOBaHUs, He
ABnsAeTcA ucknodeHnem u Scratch. B cpene Scratch ana peanusauuu pa3seTBasOWMXCA anro-
PUTMOB MOXHO MCMOJIb30BaTh ABa Buaa 6/10KOB, KOTOpble NpeacTaB/eHbl B pasgene «Ynpas-
NieHne».

Puc. 121. bnoku gnsa peanusaumm COKpaLLEHHON M NOIHON hOPMbl BETB/IEHWA

MpakTuueckasa YyacTb

Llenb paboTbl: 03HaKOMIeHMEe C OCHOBaMKU paboTbl C YCNOBHLIMU afirOpUTMaMu B cpeae
Scratch.

Xoa nabopatopHoi paborTbl
Cozpgante cnepytowmii ckpunt (puc. 122). O6bacHUTE, YTO BbINOSIHAET AaHHbIA CKPUMT.

Tl © -

ecnu KnaBvila npoben +  Haxara?

ckazars WlleaeSiFilEE

UHauS

ckazarth Wilaee=g=r= T =l

Puc. 122. Bug nporpammsl

BbeinonHute B cpefe Scratch pelieHve cnepyowmx 3agay:

1. Ecnu BBELEHO 4nC/o 5, TO CnpanT roBOpUT NSATb, MHAYE CMPAWNT FOBOPUT «HEBEPHOY.

2. Hangute Hanbonbluee U3 ABYX YACEN, BBEAEHHbIX NO/b30BaTE/NIEM,

3. lMponante 100 waroe. Ecnn cnpalT KOCHyNCs KpasA CLUEHbl, TO OTTONKHYTbCS, €C/U
HeT — unatn ewé 200 waros.
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4. 3anpocuTe y nosnb3oBarensa Beog yucna. Ecnv BBegéHHOE nosib3oBaTenieM YUC/IO YET-
Hoe, To npowTtn 100 waros, B npotueHoM cnyyae npowgute 300 waros.

BbiBoAbI: B Npouecce BbinosHeHUs nabopatopHon paboTbl Bbl MOAYHUIN NPELCTABNIEHUE O
CO3JaHWK YC/IOBHbIX anropuTMoB B cpeae Scratch.

KOHTpOﬂbeIe BOMPOCHI:

1. [aiTe onpeneneHne yCnoBHOro afiropuTMa.
2. lMpuBegute NpMMep YCIOBHbIX aNrOpPUTMOB.
3. Kakue 6n0ku ucnonb3sytotcs B cpege Scratch ans peanusaumu BeTeneHnin?

JlaboparopHas pabora 5.
Lluknuueckune anroputmoi

TeopeTquCKaﬂ 4yacTtb

Onepatopbl LUMKIA UCNONb3YIOTCA AN OpraHW3auMmM MHOFOKPaTHO NOBTOPSIIOLLMXCSA BbIYUC-
neHunn. Jlioboi UMKA COCTOUT U3 Tena UMKNa, T. €. TeX OMNepaTtopoB, KOTOPbIE BbIMONHAKOTCA
HECKOJIbKO pa3, HayasibHbIX YCTAaHOBOK, MoAUMUKALMW NapamMeTpa LuKia v NPOBEPKKU YCIOBUA
NPOAO/MKEHNS BbIMONHEHUS LUMKNA.

OpomH npoxon uukna HasbiBaeTcs UTepaumen. [lpoBepka ycnoBuA BbINMONHAETCA Ha Ka-
XAOW uTepauuu nmbo Oo Tena uuknaa (torga roBopsATt O UMKAe C npeaycnosuem), nnbo nocne
Tena umkna (uukn c noctycnosuem). PasHuua mexxgy HUMKM COCTOMT B TOM, YTO TeNlO LMKNa C
MOCTYC/IOBUEM BCETAA BbINOHAETCA XOTA Obl O4MH pa3, Noc/ie Yero NPoBepseTcs, Haao n ero
BbINOMHATb ewé pas. MpoBepka HEOOXOAMMOCTH BbINOSHEHUS LUMKNA C NPeayC/ioBUEM AenaeT-
CA [0 Tena UMKIa, No3TOMY BO3MOXHO, YTO OH He BbIMOJIHUTCA HU pasy.

[na peanusaumy UMKIMYECKUX aNrOpUTMOB B cpepe Scratch Mcnonb3yloTca HEeCKOJSIbKO
6nokos. [lanee paccMOTpUM Kaxabli U3 HUX Bonee nogpobHo (puc. 123).

[aHHbi 610K UCnosb3yeTcsa A8 OpraHM3aLmMKn LUMKa C NapaMeTpoM, KOTOPbI NMOBTOpSAET-
CA 3aAaHHoe yucnio pas. BHyTpu gaHHoro 6510ka o6blMHO pacrnonaralTcs HECKOIbKO APYruX
6110K0B, KOTOpble K 06pasyloT Teno uukna. bnok-cxema pabotbl gaHHoro 6510Kka npeacrasneHa
HWxe (puc. 124):

HadYaneHoe
3IHa4YeHWe €
napamerpa

|

Teno umkna ———————

Puc. 123. bnok ana opraHvsaumy uukna

Puc. 124. bnok-cxema uunkna
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Puc. 125. bnok ana opraHusaumum umkna Teno umMkna

Puc. 126. Bnok-cxema uuKna

[IaHHbii 610K Mcnonb3yeTcs os opraHusaumnm 6eckoHeuyHblx nosTopeHuit. brok-cxema pa-
60Tbl JaHHOro 6/10Ka npeacTtasneHa Huxke (puc. 126).
Takke vMeeTcss 610K oS opraHU3aumMu NMOBTOPeHUs Tena uukna (6710KkoB BHYTpM), MoKa

yC/ioBWE He CTaHeT WUCTUMHHbIM. Bnok-cxema pabotbl gaHHOro 6n0ka npeacTaBlieHa HUXKe
(puc. 127):

HeT ycnosue

!

== Teno unkKna

Puc. 127. Bnok-cxeMa uuKna

.

Puc. 128. bnok gna opraH1saumy LuKna
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MpakTUyeckas yacTb
Lenb paboTbi: 03HaKOM/IEHWE C OCHOBaMK PaboTbl C LMKIMYECKUMU aiIrOPUTMaMm B Cpe-
e Scratch.
Xop, nabopaTtopHou paboTbi
1. BbinonHute cnepyioltyto nporpammy (puc. 129).

Puc. 129. Bug nporpammbl

2. Bbinonnute cnepytowyto nporpammy (puc. 130).

/  Crepers BCe
J  OnyCiuTh nepo
/  YCTaHOBMTL AR nepa uBeT (

NOBTOPATE NOKA He knasuua npoben +  Haxara?

WATW  Bbi1aTh CNydalHoe o1 o oo @ Laros

nosepuyTe C* Ha  BhiAaTh CAYUYaRHOE OT o [o @ rpagycos

Puc. 130. Bug nporpammbl

BbinonHute B cpene Scratch peleHue cneayiowux 3aaay.
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3. Hapwucyiite kBagpart co ctopoHon 100 (puc. 131).

Puc. 131. lMpumep pesynbrat paboTbl Nporpammbi

4. Hapwucyiite KBaapart, BeNIMYMHA CTOPOHbI KOTOPOrO BBOAWUTCS MONb30BaTeNeM.
5. UN3ob6pasute umdpy 6 (puc. 132).

Puc. 132. MNpumep pesynbrar paboTbl Nporpammbi

BbiBOoAbI: B NpoLecce BbiNosHeHUA nabopatopHorn paboTbl Bbl NOSYYMN NPeacTaBieHne o
CO3aHUM UMKIIMYEeCKUX anropuTMOoB B cpefe Scratch.

KoHTponbHbIe Bonpochi:

1. [aiTe onpeneneHne LLUKJIMHECKOrO aJiropuTMa.

2. lNpwuBegute npuUMepbl LUKINYECKUX aJITOPUTMOB.

3. Kakune 6n0KM Mcnonb3yloTcsa AN OpraHU3auuy LMKIMYECKUX anropuTMOB B Cpeae
Scratch?

JNlaboparopHas pa6ora 6.
CospaHue nognporpamm

TeopeTuueckas 4yactb

Moanporpammbl ABNAIOTCA CPEACTBOM peannsaumu CTPYKTYPHOrO MpOrpamMMUpOBaHUSA.
MNopnporpaMmbl UCNONB3YIOTCS AS CNEAYIOLNUX Lenen: nepeas — MHOrOKpaTtHOe UCMosb30-
BaHWe B Mporpamme OJHOrO M TOro e (hparmMeHTa, a BTopas — B C/lyyae, Koraa HeobxoamMmo
BbINOJIHUTb Pa3fefieHUe C/I0XKHOM MpPOorpaMMbl Ha COCTaBHble YacTu (npoueaypHas AeKoMno-
3uums). Takke noanporpamMmmbl ABASIOTCA CPEACTBOM peannsaunyv BOCXOAALLEro U HUCXOAA-
LLLEro NPOEKTUPOBAHUSA.

B cpepe Scratch Takxe MMeOTCA BO3MOXHOCTU CO34aHUSA U UCTOIb30BaHUSA NOANPOrpamMM.
Insa storo Heobxoanmo obpartuTbca K pasgeny «[pyrve 6noku». B naHHom pasgene npea-
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cTaBneHa Bcero ogHa komanga — «Cospatb 6510K». [pu BbIBOpE AaHHOM KOMaHapbl NOABUTCA
[MaNioroBoe OKHO, NpeacTaB/ieHHoe Ha pucyHke 133.

&

RGE R R e =]

OoGanuTs IHAYEHWE OofasuTs IHaYeHMe OofasnTe NOONHEE
ML W TERCT TEOT O RO

Ci3anycTay Ba3 cOHOBNEHAA SEDaHEa

OTEHATE n

Puc. 133. Bug nrmanoroeoro okHa Asist cosgaHus nognporpamMmsl (Hosoro 6510ka)

B 3ToM okHe HeobxoauMo BBECTU Ha3BaHWe HOBOro 6/10Ka, a TakXKe yKasaTb ero napame-
Tpbl.

Bnok MoxHo co3patb 1 6e3 napameTtpos. Hanpumep, Ha30BEM ero «TpeyrosbHuK». [ocne
TOro Kak BBOAMUTCSA Ha3BaHue Hosoro 6noka, Haxkmem OK, cozgaHHbI 610K NOSBUTCS B CIUCKE
KoMmaHg, (puc. 134).

Ipyrue bnokwn

Cospate Dnok

TPEYTONEHHE

Puc. 134. Bug HoBoro 6noka

Takke B 06/1aCTW ANs CO34aHWA CKPUMNTOB NOSIBUTCA KOMaHAa A5l OnpefaeNeHns CKPUNToB
HoBsoro 6noka (puc. 134).

ONpeaeniTb  TPeyronbHUK

Puc. 135. Bug Hoeoro 6510Kka B ob6nactv CKpuntos
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Hanee pobasnsem cKpuUnT os pucosaHusa TpeyronbHuka (puc. 136).

onpefennTs  TPeyroNbHUK

Puc. 136. Bug ckpunta

Hanee k aTomy 610Ky MOXXHO 0bpalLaTbCs MHOTOKPATHO AJA M3006parkeHUs TpeyrosbHUKa.
Co3pagmM CKpWNT, KOTOPbIM PUCYET OAMH TPEYroNbHUK MPWM HaxKaTuM Knasuwu npoben
(puc. 137).

7

TPEeYronsHUK

Puc. 137. Bua nporpamMmbl ¢ HOBbIM 6/10KOM

Puc. 138. Pezynbtar pabotbl ckpunta
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[lns 3toro MoxkHO 06beanHUTL MX M30OparkeHWe B HOBYIO nognporpammy (puc. 139).

ONpeneniTE  GnoxTpeyr

TPEYTONLHWK

nosepHyTs *) ua @ rpagycos

St He HarpapnexHMe

Puc. 140. Pesynbtar pabotbl ckpunTa

Kak BMOHO Ha pucyHKe, CKpUNT M306pasunn HECKOJSIbKO TPEYro/ibHUKOB, O6beANHEHHbIX B
urypy.

Kak 6b110 ckasaHo paHee, HOBbIM 610K MOXET MMeTb napameTpbl. [lapameTtpbl ciyxar ans
nepeaadu AaHHbIX BO BHYTPb nognporpammbl. Paspabotaem HOBbiM 610K, «TpeyronibHuK1», y
KOTOPOro B KayecTBe napameTpa bynet pasmep TpeyrosbHuKa. Takke obpatMMcs K KoMaHae
«Co3zpatb 6510k». Ho Tenepb B AManoroeom okHe HEOOXOAMMO TaKXKe yKasarb mapameTp —
«[lo6aBnTb 3HaYeHne 4ncno unm TekcT» (puc. 141). Npu HeobXxoANMMOCTU MOXKHO AOBABUTL U
BTOPOW MapameTp, Takxe BbIOpaB COOTBETCTBYOLLYIO KOMaHay «[Jo6aBuTb 3HaYeHue».
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CoagaTts, bnok

i}

DoGaeWTL 3HaYeHHe OoGaeuTe 3HaA4YeHWe DoGaeuTe NoANKCE
YHMCNO MNK TerCT norwdeckoe

O 3anycTuTe D2 oBHOBNEHWA 3KpaHa

OTHMEHNTE ﬂ

Puc. 141. Bun nManoroBoro okHa Afis Co3faHusa NOAMNPOrpamMmbl C NapaMeTpoM

[anee co3paém HOBbINM CKPUMT, UCNONb3ys NapameTpbl (puc. 142).

ONpeenuTE  TPeYTONLHUKT  ANnWHa TONLHHA

J/  YCTaHoBMTH pa3mep nepa  TonumHa

— T

Puc. 142. Bug ckpunTta ans cosgaHusa Hosoro 6/10Ka

Kak MOXHO yBuaeTb, B 6/10Ke BKIIOYAIOTCA HOBble NMapaMeTpbl, MX MOXHO MPOCTO neperta-
CKMBATb MbILLbiO B HEOOXOAUMbIE Masbl.
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/ MoOAHATE MepO

/s Ccrepets BCE

Puc. 143. Bug nporpaMmsbl ¢ HOBbIM 6/10KOM

Puc. 144. Pesynbrar paboTbl Nporpammbi

Takum 06pa3omM, MOXKHO CO3AaBaTb HECKOJSIbKO HOBbIX BGIOKOB M WMCMOJ/b30BaTh MX B Npo-
rpamme B cpege Scratch.
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NMpakTuyeckasa yacTtb

Llenb paboTbl: 03HaKOM/ieHWe C OCHOBaMM CO3faHusa OnoKoB-MognporpamMMm B cpeae
Scratch.

Xop, nabopatopHou paboTbi
1. Cospante B cpene Scratch HOBbIM GIOK, KOTOPbIA peanusyeT ABMXKEHWE MO CLeHe OO0
Kpas.
2. Ortkpourte pasgen «[pyrve 6n10ku» 1 Bbibepute komaHay «Cosparb 6510K».
3. Cospaiite 610k 6e3 napameTpoB 1 Ha3oBuTe ero «[leuxeHue» (puc. 145).

Puc. 145. Co3panune HoBoro 650kKa

4. [Ona Hosoro 6/10Ka peannsyinTe CieayoLmMi CKpUNT, NPeACcTaB/eHHbIN Ha pUucyHke 146.

Puc. 146. Bug ckpunTta ans Hosoro 6s10Ka Puc. 147. Bug ckpunTta c HOBbIM 6/10KOM

5. Co3paiite HOBbIM CKPUMT, B KOTOPOM McMonb3yeTcs 650K «[lsuxkerune» (puc. 147).
6. Cospaiite HOBbIM BNOK Ans U3obpaxkeHus Keagpar. bnok gomkeH cogepykatb napa-
MeTp — pa3Mep CTOPOHbI KBaapara.

BbiBoAbI: B NpoLecce BbINOSHEHUS TabOpaTOpHOM paboTbl Bbl MOMYYMIU NPEACTABEHHUE O
co3faHuu HoBbix 6n10KoB B cpeae Scratch.

KOHTpOﬂ bHbl€ BOMPOCHI:

1. [NawnTe onpeneneHve noanporpamMmmMbi.
2. [ins yero ucnonb3sytotca Hoeble 6110kuM B cpege Scratch?
3. [nsa yero ucnonb3yoTcsA NapameTpbl Npu pa3paboTku HoBbIX 610KoB B cpeae Scratch?

,D,VIA&KTVI‘IECKME MaTepuanbl

1. OnucaHue pa3penos c KOMaHAAMM

Mo)KHO OaTb KpaTKylo XapaKTepUCTUKY KaxkgoMmy pasgeny. Hago otmetuts, uto npakTuue-
CKM BCe KOMaHApl cpedbl Scratch umeloT onucarenbHoe Ha3BaHWe, MO3TOMY MpeanosiaraloT
MHTYUTUBHYIO peannsaumio.
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Paspen [1BuxkeHue conepyut rpynny KomaHz, OTBeYaioLLMxX 3a nepemMeLleH1e cnpamnta no
cueHe. Hanpumep, KoMaHaa «MATU X LWIAroB» NpeaHasHadyeHa ona nepemMeLleHns cnpamnta Ha x
waroe. Cpeay cambix NONYNAPHbIX TAKXKE MOXHO OTMETUTb KOMaHAbl: «MOBEPHYTb Ha ... rpagy-
COB», MEPENTU B X:... U:...», <YCTAHOBUTb X B...», «YCTAHOBUTb Y B ...» U T. A.
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yOpars rpadwseckne et

Puc. 148. Bug cdbparmeHTa pasgena Puc. 149. Bup dparmeHTa pasgena
«[BmkeHne» «BHewHui BuO»

Paznen BHewHu Bup, npeaHasHayeH AN U3MEHEHUA BHELLHEro BMaa cnpaiTa. Hanpu-
Mep, U3MEeHeHMe KOCTioMa crnpanTa, cMeHa (oHa, BUAMMOCTb U HEBMOAMMOCTb CrpaMnTa U T. 4.
KomaHgpl gaHHoro 6s10Ka MOryT MCMosnb3oBaTb A BbiBOAA MHOPMaLMK MOSb30BaTesNto,
Hanpumep 610K «CKa3aTb ...».
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Pazgen 3Byk npegHasHadyeH ans npourpbiBaHusa 3syKoe. CoaepyKuT KoMaHabl Bbibopa WH-
CTPYMEHTOB, U3MEHEHWUA FPOMKOCTM 3BYKOB, Temna M T. A. KomaHabl 3toro 6noka MoryT 6biTb
MCMNOJIb30BaHbl A1 NPOUIrPbIBAHMA My3blKaNbHbIX parmeHToB (puc. 150).

Pazgen CobbiTna pacnonaraertcs B Hadane ckpunta. OH NO3BONSET CKPUNTY pearMposarb
Ha pas/iyHble COObITUSA, TaKMe KaK Ha)kaThe KNaBuLL Ha K/aBuaType, LLEeMYOK MbIWbIo M T. A.
B s1om 610Kke cocpenoToyeHbl B OCHOBHOM GioKu-Tpurrepsl (puc. 151).

3ByK Cobuimua

MrpaTh 3eyy  Meow « 00 xoHUS

MIMEHWTH: BhiCoTa TOHA + 3uberT Ha

!ﬁliil‘l‘h_ﬂlljl'[ﬂﬂ:_ﬂ sthpex Th

= -

Puc. 150. Bup pazpena «3ByK» Puc. 151. Bup pasnena «Cobbitus»

Paznen YnpaBneHue no3BosisieT OpraHW3oBbiBaTb B NPOrpaMMe Takue KOHCTPYKLMM, KaK
BETB/IEHWE, UMK/ pasnnyHbiX BUAoB. B naHHOM paspene npeacrasneHbl Kak pa3 6n1oku ynpas-
nexusa (puc. 152).

Pasgen MepemeHHble OTBEYaeT 3a MCMOJb30BAHME MEPEMEHHbIX B nporpamme. MoyHO
co3JaBaTb, U3MEHATb 3HAYEHWUS KaK NPOCTbIX MEPEMEHHbIX, TaK U CMIMCKOB — (haKTUYECKM Mac-
cuBoB (puc. 153).

Pasgen CeHcopbl cofiepKUT KOMaHbl, MO3BOJIAOLIME OPraHU30BaTh BBOA UHOpMaLmK B
KomnbtoTep. Hanpumep, pabota c TaiiMmepoMm, BBOA MH(OPMALMK NOMb30BATENEM U T. 4. TakxKe
B COCTaB JAaHHOro pasgena BXoaAaT 6/10Ku-hYHKLMKM, KOTOpble BO3BPALLAIOT, HanpuMep, Koop-
AvHaty x cnpanTa (puc. 154).
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Puc. 152. Bug dparmeHTa pasgena
«YnpaeneHue»

Cencopsi

UHOOPMATUKA

SAETE  MOR NEPEMEHHAR * Sraeree )

HIMEHMTE  MOR FEREMEHER v Hﬂo

MOLEITTE: MO eI MOR MEpEseian =

Puc. 153. Bug cdparmeHta pasgena
«MNepemeHHbIe»

K3CaeTCH  YEaS38Tenh Mulm « 7
FACaeTCH UBETa =

KESC2ETCH UBETA |

PACCTOHRHME- D0 - YRAIGTEND Ml

e —

Kiasmua npoben v Fasarad

¥ MELELLE

Puc. 154. Bug dparmeHTa pasgena
«CeHcopbl»

ML HERETET

NEQETICRHBATR:  MONHD *
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Onepatopbl

o -

® ®

W

- h ] i

Puc. 155. Bup dparmeHTa pasgena
«Oneparopsbi»

Paspen Oneparopbl conepXUT KOMaHAbl, KOTOPbIE UCMOJb3YIOTCA COBMECTHO C CEHCopa-
MK, BSIOKaMK YCIOBUMM U C nepeMeHHbiMU. CaMblit HUXKHUIA 3enEHbI BI0K copepuT B cebe
MHOXECTBO MaTeMaTuYeckux (PyHKUMH, TaKMX KaK paBHO, Bosblue, MeHblue, anrebpanyeckue
dyHKUMK U T. 4. B cocTaBe gaHHOro pasgena takke MHOXeCTBO 6510KoB thyHKumMM (puc. 155).

Cambiit nocnegHuit 610k [ipyrue 6n0oku no3sonseT peannsosbiBaTb NOANPOrpamMMmbl.
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MeToabl perucTpauum gaHHbIX.
NporpammupoBaHue pac4y€eTos

NnaHupyeMble pe3ynbraTbl OCBOEHMA Yy4eOHOro npeamMeTta
C ONUCAHUEM YHUBEPCASbHbIX YY4€OHbIX AeUCTBUN,
AOCTUraeMbix obyyarowmmmcs

JInyHoCTHBIE;

¢opMupoBaHMe yMeHUs caMOCTOATENbHOW AeATeIbHOCTH;

opmMupoBaHue ymeHusa pabotatb B KOMaHze;

¢hopMrpoBaHME KOMMYHWKATUBHBIX HABbIKOB;

¢opMUpoBaHMe HaBbIKOB aHa/IM3a M CaMOaHasNIn3a;

¢dopmMrpoBaHMe LieNeyCTpeMIEHHOCTU U YCMAYMBOCTU B NpoLecce TBOPYECKOM, uccne-
A0BaTeIbCKOM paboTbl M y4ebHOM AeATENbHOCTU.

[pegmeTHble:

chopMrpoBaHMe NOHATUIN «aNropUTM», «NPOrpamMmma;

opmMUpoBaHME MOHATUM OO OCHOBHbLIX KOHCTPYKUMSAX fA3blka NPOrpaMMUpOBAHUSA
Python: onepatop BeTteneHus if, onepatopsl umMkna while, for, BcnomorarenbHbix anro-
pPUTMOB;

(hopMUpOBaHME OCHOBHbIX METOAOB 06PaBOTKM YNCNOBOW MH(DOPMALMK C UCMOSIb30Ba-
HWEeM fi3blKa NPOrpPaMMUPOBAHKS;

¢dopmMHpoBaHME OCHOBHbIX METOAOB peasin3aLmm MateMaTM4ecKnX pacyeToB C UCMNOSIb-
30BaHMWEM fi3blKa NPOrpamMMUpPOBaHUS;

¢dopmMHpoBaHME aNnroOpUTMUYECKOTO U TIOFTMYECKOTO CTUNEN MbILLEHUS.

MeTtanpegMeTHble:

hopMrpoBaH1e yMEHUA OPUEHTUPOBKK B CUCTEME 3HAHWM;

dopmrpoBaHue ymeHus Bbibopa Hanbonee 3pheKTUBHBIX CNOCOOOB pelueHns 3aaay
Ha KOMIbIOTEPE B 3aBUCHMOCTH OT KOHKPETHbIX YC/IOBUIA;

hopMrpoBaHUe NPUEMOB NPOEKTHOM AEATENBHOCTH, BK/OYAA YMEHWUA BUAETb Npobe-
My, (hOpMyIMPOBaTL TEMY M LieNIb NMPOEKTA, COCTAB/ATb MaH CBOeW AeATeNIbHOCTH, OCy-
LEeCTBNATb AEMCTBUA MO peanusaumu niaHa, pesynbraT CBOeW AeATesIbHOCTU COOTHO-
CUTb C Lefblo, Knaccuduumposarb, Habntoaatb, NPOBOANTL SKCNEPUMEHTbI, AeNaTb Bbl-
BOAbI M 3aK/IOYEHUS, LOKA3bIBaTb, 3aLUMLLATL CBOU MAEM, OLLEHUBATbL Pe3y/bTaThl CBOEM
paborbl;

opMHpoBaH1e yMEHWUA pacnpenesneHus BpeMeHH;

opmMrpoBaHMe YMEHUI yCneLwHOM camonpeseHTaUuu.

MdopmMbl KOHTpONA

Bo Bpems npoBepeHus Kypca npeanonaraeTcs TeKyLWMM, NPOMEXXYTOUHbIM U UTOrOBbIM KOH-

Tponb.

TeKyLMI KOHTPONb OCYLLECTBNIAETCSA PEryispHO BO BPeMs NpOBefeHUs Kaxkaoro nabopa-
TOPHOrO 3aHATUSA, 3aK/IOYAETCA B OTBETE YYALLMXCSA HA KOHTPOJIbHbIE BOMPOCHI, AEMOHCTPALUK
Nony4eHHbIX CKPUNTOB B cpeae Scratch, hpoHTanbHbIX ONPOCOB yuuTenem.

TakXe B TeMaTtM4yeCcKoM NnaHUpPOBaHUM NMpPeanonaraeTcsa KOHTposibHasa pabora.
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KoHTponbHas pab6oTta no npoBepKe Nosly4eHHbIX HABbIKOB MO TEMaM
«TabynuposaHue pyHKumuin», «Pabora c marpuuamm»

Mpotabynupyiite cnepytowmne dyHKLUHU:
f(x) =x—2x+5;

flx)=1—x.
3agaHbl aBe MaTpuLbl:

2 14 -9 6
X = , Y=

6 —1 5 7

Haitn cymmy, npoussenenve matpuy X, Y, a Takxke matpuuy 6.X.

CopeprxaHue u popMy opraH1M3aLum y4eOHbIX 3aHATUH

MnaHbl yuebHbIX 3aHATUN

1. TabynupoBaHue yHKUMIA, pelueHUe ypaBHEHUN

PekomeHayemMoe KONMYeCTBO YacoB Ha AaHHylo TeMy — 2 yaca.

MnaHupyembie pesynbrathbl

MpepmeTHbIE: NOSTyYEHE HABLIKOB MO CO3AaHMIO NPOrpamMM B Cpeae NporpaMMMpoOBaHus
Python, HanpaBneHHbIX Ha U3ydeHne TabynMpoBaHus, PyHKUUK, pelleHUs KBaapaTHbIX ypas-
HEHUMN.

MeTtanpeameTHblie: yMeHMe KOHTPOMPOBATb M KOPPEKTMPOBATb Y4eOHYIO AeATeNbHOCTD,
CNocoBHOCTb CTaBUTb U hopMynMpoBaTh AnsA cebs uenu oencTeni, NPorHO3MpoBarb pesysbra-
Tbl, aHA/IM3MPOBATb UX (MPUYEM KaK MOJOXKMTESIbHbIE, TaK U OTPULATENbHbIE).

JINYHOCTHbBIE: FOTOBHOCTb M CMOCOBHOCTb 0OYHAIOLLMXCA K CAMOPA3BUTUIO U JIMUHOCTHOMY
camoornpeaeneHuio, chopMMPOBaHHOCTb HaBbIKOB COTPYAHUYECTBA CO CBEPCTHUKAMM; rOTOB-
HOCTb M CNOCOBHOCTb K 06pa3oBaHUIO, B TOM YUC/e Camoobpa3oBaHMmio.

O6opynoBaHue u maTepuanbl: KOMMbIOTEP, NPEe3eHTaLMOHHOE 06OopyaOBaHHMeE.

PacnpepeneHune naboparopHbix paboT: nsyueHune TeopeTMyeckoro marepuana nabopa-
TOpHOM paboTbl, BbiNoiHeHWe nabopatopHoi paboTbl 1.

2. Pa6ora c maTpuuamm

MnaHupyemblie pesynbrathbl

MpepMeTHbIE: NONyYeHWE HABLIKOB MO CO3[4aHUIO NPOrpaMM B cpeae NporpaMMUpOBaHUS
Python, HanpaBneHHbIX Ha U3y4eHWe U 06paboTKy MaTpuL,.

MeTtanpeameTHble: yMeHUe KOHTPOIMPOBATb U KOPPEKTUPOBATb yHeBHYIO 1eATENbHOCTD,
CNocobHOCTb CTaBUTb M hOPMYNUPOBaTh A8 cebs uenu 4eNCcTBUi, NPOrHo3MpoBaTb pesysbTa-
Tbl, aHA/IM3MPOBATb UX (MPUYEM KaK NMOJOXKMTESIbHbIE, TaK U OTPULATE/bHbIE).

JInuHOCTHBIE: FOTOBHOCTb U CNOCOBHOCTb 0BYYAIOLLMXCA K CAMOPA3BUTHIO U JIMUHOCTHOMY
camoonpegeneHuio, chopMUMPOBAHHOCTb HABLIKOB COTPYAHMYECTBA CO CBEPCTHUKAMM; rOTOB-
HOCTb M CNOCOBHOCTb K 06pa3oBaHMIO, B TOM YUC/le Camoobpa3oBaHMmio.

PekomeHayemMoe KONMYeCTBO YacoB Ha AaHHylo TeMy — 2 yaca.

MnaHupyembie pesynbTaTbi: M3yYyeHWe TEOPETUYECKOro Matepuana naboparopHoi pabo-
Tbl, BbiMOSIHEHWe nabopaTtopHou paboTbl 2.

3. Pduszunyeckue 3apauu

NMnaHupyeMblie pesynbraThbl

MpeamMeTHbIE: NOSly4YeHUE HABLIKOB MO CO3[aHUIO NPOrpaMM B cpefe NporpaMMUMpoBaHus
Python, HanpaBneHHbIx Ha pelueHne HU3NYECKUX 3aaau.

MeTtanpeameTHblie: yMeHMe KOHTPOIMPOBATb M KOPPEKTMPOBATb Y4eOHYI0 AeATeNbHOCTD,
cnocobHOCTb CTaBuTb U hopMynupoBaTh Ana cebs uenu 4encTeuin, NPOrHO3MpoBaTb pesysbra-
Tbl, aHA/IM3UPOBATb UX (MPUYEM KaK MONOXKUTESIbHbIE, TaK U OTpULLATENbHbIE).
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JINYHOCTHbBIE: FOTOBHOCTb M CMOCOOHOCTb 0OYHAIOLLMXCA K CAMOPA3BUTUIO U JIMYHOCTHOMY
camoonpegeneHuio, cpopMUMpPOBaAHHOCTb HABLIKOB COTPYAHUYECTBA CO CBEPCTHUMKAMMU; FrOTOB-
HOCTb M CMOCOBHOCTb K 06pa3oBaHUIO, B TOM YKCe caMoobpasoBaHMIO.

PekomeHayeMoe KOnM4ecTBO YacoB Ha JaHHyo TeMy — 2 yaca.

MnanupyeMbie pe3ynbTaTbl: U3y4eHUE TEOPETUYECKOrO MaTepuana naboparopHoi pabo-
Tbl, BbINOJIHEHWE NabopaTtopHou paboTbl 3.

OnucaHue nabopartopHbix pabor

JNa6oparopHasn pabora 1.
TabynuposaHue yHKUMIA, pelueHne ypaBHEHUN

TeOPETM'-IECKaSI 4acTb

[nsa peanusaumm maremarMyeckux pacyéTtos B sA3bike Python MoxkHO obpawiarbcs K Mo-
aynio math, KoTopbii COAEPXKUT AOCTAaTOMHOE YUCIO MaTeMATUYECKUX (PYHKUMMA M KOHCTAHT.
JaHHbI Moaynb UMNOPTUPYETCS KOMaHAoM import:

import math

MonHbIM cnMcok MatemaTUyecknux hyHKLUIM MOXXHO BbIBECTU KOMAHIOM:

import math

MoapobHoe onucaHWe JaHHOrO MOAYNA MOXHO BCTPETUTb B ONUCaHWM NabopaTopHbIX pa-
60T K A3bIky Python.

TabynupoBaHue yHKUUM NpeacTaBnsieT Cobon BblYMCIEHME 3HAYEHMI YHKLMIA NpKW onpe-
AEeNEHHOM U3MEHEHMU apryMeHTa OT HEKOTOPOro Ha4yaibHOro 3HA4YeHMA 4O HEKOTOPOro KOHeY-
HOro 3Ha4yeHus C onpeaenénHbiM warom. Utorom byaet aensaTbCA Tabnmua 3HadeHni. Bonpo-
Cbl, CBA3aHHble C TabyMpoBaHWeM (pyHKLUWU, BO3HUKAIOT MPU peLIeHMU LOCTAaTOYHO LLUMPOKOro
Kpyra 3agad, Hanpumep, Koraa pedb MAET O YUC/TIEHHOM peLLeHUN Pa3fIMyHbIX YPaBHEHUH, No-
MCKE MMHUMANbHOIO M MaKCUMasibHOrO 3HadeHuUs yHKuui U T. 4. OcobeHHOo BaxkHO Tabynupo-
BaHWe, ecnn PyHKUMA HEe MMEeeT aHalIMTMYECKOro npeacrasneHus. Takxke TabynMposaHue uc-
Nosib3yeTcsi NPU NOCTPOEHUMU IrPpadrKOB DYHKLMMK.

Mpennaraetcs paccMoTpeTb Aganee npuMep TabynmposaHusa yHKuMK Ha s3bike Python.

Mpu TabynupoBaHKn QyHKUUK CriedyeT NPUAEPIKMBATLCA CIedyIOLLErO aNropuTMa:

1. Onpepenutb Ha4anbHOE U KOHEYHOE 3HaYeHUs apryMeHTa, KOJIMYecTBa TOYEK.

2. OnpepenuTb Wwar — BeIMYMHY, Ha KOTOpYio OyAeT U3MEHATLCA apryMeHT.

3. ApryMeHT NpUHATb PaBHbIM Ha4asibHOMY 3HAYEHMUIO.

4. PacyéT dyHKumm.

5. YBenuuutb apryMeHT Ha 3Ha4YeHue Lara.

6. MNoetopsaTb aenctema 4—5 no Tex nop, noka He ByaeT noacuutaHo Tpebyemoe Konuye-
CTBO TOYeK.

Mpumep 1. Paccmotpum TabynuposaHue dhyHKumn f(x) = sin(x) - x.

B nporpamme BbiBoguTCA ABa cTON6LA: 3HAYEHME NePeMEHHOM X U 3HaveHue dyHKumu. Uc-
nonbayercs «\t» Ana 3Haka Tabynauuun. bnarogaps emy 3HaueHus BbiCTpauBatoTCA B ABa
ctonbua.

import math

x=1.0

while x < 10.0:
print (x, “\t”, math.sin(x)*x)
x+=1.0

Pesynbrat pabotbl npeacrasneH Ha pucyHke 156.
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Puc. 156. Pe3synbtar paboTbl nporpamMmbl

Takke B gaHHOM nabopatopHoi paboTe paccMaTpUBAETCS BOMPOC PELLUEHUS KBaApPaTHOro
ypaBHeHus.

KeagpatHoe ypaBHeHue umeet Bua: ax’ + bx+ ¢ =0, rae a# 0 . [lns pelueHns KBagparHo-
ro ypaBHEeHWst MOXXHO BOCMOJIb30BaTbCA (DOPMY/ON BbIYUC/IEHUS KOPHEN KBAAPATHOIO ypaBHe-
HMA C NOMOLLBIO JUCKPUMUHAHTA.

D= b’ — 4ac

[anee paccmatpueatotca Tpu cnydasa: D> 0

~b5~/D

X2 = 2a
D=0
b

"~ 2a

D < 0, To HeT KopHeH.
[aHHble hopmMynbl NpepnaraeTcs peanv3oBarb B NporpamMmme Ha si3bike Python.
Mpumep 2. Peluntb KBagpaTHOE ypaBHEHHE 2x*> + 10x—3=0.
Mporpamma Ha a3bike Python mMoxkeT BbirnsgeTs ciegyowmm obpasom:
import math
a=2
b=10
c=-3
d=b**2-4*a*c
if d>0:
x1=(-b+math.sqrt(d)) /2/a
x2=(-b-math.sqrt(d)) /2/a
print(“x1=",x1,”\t”, “x2=",x2)

if d==0:
x=(-b)/2/a
print(“x=",x)
if d<0:

print(«HeT KopHeWn»)
Pesynbrar paboTbl nporpaMmbl NpPeAcTaB/ieH HUXe.

==—=—=———————= HEDLAHL U!/HnY Q0CS/METOMMIKN/ I OUKMFOCTa L2
x1l= 0,.28388218141501076 k2= -E,283882181415011

Puc. 157. Pesynbtat pabotbl nporpaMmbl
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NMpakTuuyeckasa yacTb

Llenb paboTbi: paccMoTpeTb TabynMpoBaHue YHKLUMK U peLLleHne KBaapaTHOro ypaBHe-
HUA Ha A3blke NporpamMmmupoBaHus Python.

Xop, nabopaTtopHoi paboTbl

Ortkpoiite cpeny paspabotku Python.
Mpotabynupyite cneaytowme byHKUUH:

1) f(x)=x"+1;

2) f(x)=2x—x’;

3) f(x)=2x"—x".

PewwuTe cnepytowme KkBagpaTHble ypaBHEHUS:
1) 2x*+ 3x—16=0;

2) =5x*+21x+2=0;

3) x>+ 15x + 61 =0.

BbiBOAbI: B XO4€ BbINO/IHEHUA NabopaTopHOM paboTbl Bbl NOMYYUIN NPeacTaB/ieHne O Ta-
6ynMpoBaH1MKU PYHKLUMK U PELIEHUMU KBAAPATHbIX YpaBHEHMI Ha a3bike Python.

KoHTponbHbIe Bonpochi:

1. Kakve ocHoBHble oneparopsbl A3bika Python Bbl Mcnonb3oBanu npu BbiNoNHEHWM nabo-
paTtopHoi paboTbi?

2. [nsa yero BbinonHseTca TabynnposaHun dyHKUUM?

3. Kakue cnocobbl pelueHus KBaapaTtHbIX YpaBHEHUM Bbl 3HaeTe?

Jla6oparopHas pabora 2.
Pa6ora c matpuuamm

TeopeTuueckas 4yactb

Insa pabotbl ¢ MaTpuLaMu B a3bike Python MOXXHO Mcnonb3oBaTh CieaytoLiMe BapraHTb:

— WCMOJIb30BaTb CMUCKK;

— MCNosb30BaTb METOAbl NUMpY.

Ucnonb3zoBaHue cnuckoB. B 3Tom cnyyae UCMonb3yOTCS BNOXKEHHblE CMMCKU. Kaxpabii
3/1EMEHT CMMUCKa-MaTpULIbl COAEPXKUT BIOXKEHHbIM CNUCOK. B pe3synbtate nonyyaercsa cTpyktypa
M3 BJIOXKEHHbIX CMUCKOB, KOJIMYECTBO KOTOPbIX OMNpeaenser KOJIMYEeCTBO CTPOK MaTpuubl, a
YMCIO 3/1EMEHTOB BHYTPMW KaXKAOrO B/IOKEHHOrO CMMCKA YKa3blBAaeT HA KOMIMYECTBO CTONOLOB B
MCXOA4HOM MaTpuLe.

Hanpumep, cozgaamm matpuuy pasmepom 3X3.

matrix = [[-1, 0, 1], [-1, O, 1], [O, 1, -11].

[ns BbiBOAA MaTpULbl MOXHO MCMOMIb30BaTh OAUH CTaHAAPTHBIN oneparop:

print(matrix)

TakoW CMMCOK MOXKHO 3aMOJHATL Cly4arHbIM 06pa3omM, ucnosnb3ys dyHkuuto randint. Huke

npeacTaBieHa NporpaMma 3anosiHeHWUs MaTpuLbl Clyd4aliHbiM 06pa3oM U BbIBOAA MaTpULbl Ha
3KpaH.

MNpumep 1

from random import randint

nm= 3,3

a = [[randint(1, 10) for j in range(m)] for i in range(n)]
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for row in a:
for x in row:
print ( “{:4d}”.format(x), end = “”)
print ()
Pesynbrat paboTbl NpeacTas/ieH HUXe.
}}}
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3 10
10 4 2
7 g
> |

Puc. 158. Pesynbtar paboTbl nporpamMmbi

Hymepauus Takon martpuvubl HAYMHAETCA C HyNA, OIS K 3/1IEMEHTY MaTpuLbl UCMOMb3yeTcs
UHOEKCaLmSA:

a[1][2]

Ucnonb3osatb meTtopaoB numpy. CyliecTsyer HECKOIbKO CNOCOOOB CO3AaHWA MacCMBOB
NumPy.

Hanpumep, numpy.array() MOXXHO MCnonb3oBaTb ANA CO34AaHWS MacCcMBa, UCMOJb3yA CMu-
CKM B KayecTBe BXOAHbIX AAHHbIX.

import numpy

a = numpy.array([[ 10, -2, 30],[ 0, 50, -10]])

print(a)

Takxke MOXXHO Mcnonb3oBaTtbh hyHKUMIO numpy.arange(), numpy.matrix()

Insa opraHnsaumn ob6paboTKM MATPUUHBIX BEIMUYMH (CIOXKEHME, YMHOXKEHWE U TPAHCMOHU-
pOBaHME) TaKXe WMCMNOJb3YIOTCA pa3Hble MeTodbl. Tak, ANns cymMMupoBaHus matpuy NumPy
MOJKHO MCMOJIb30BaTb TPAAWULMOHHYIO DyHKUMIO +.

MNpumep 2

import numpy as np

A = np.array([[2, 6], [5, -1]])
B = np.array([[5, -3], [3, 10]])
C=A+B

print(C)

[lns opraHv3aumm CKansipHOro YMHOXEHWSA MOXKHO MCMOJIb30BaTb OObIYHYIO YHKLMIO *.

Mpumep 3

import numpy as p

A = p.matrix([[11, 21], [38, 42]])

print(A * 10)

A BOT g1 MaTpUMYHOIO YMHOXeHUA ucnosnbayetcs dyHkuua dot(), kotopas npuHMUMaeTt mac-
cvBbl NumPy B KayecTBe 3Ha4YeHW MapaMeTpoB U BbIMOSHAET YMHOXEHWE B COOTBETCTBUM C
OCHOBHbIMW NPaBWUIAMU YMHOXEHUS MaTpuL,.

MNpumep 4

import numpy as np
a = np.array([[3, 8, 7], [5, -1, 0]])

b = np.array([[1, 5], [2, 1], [3, -1]1])
c = a.dot(b)
print(c)
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Takxxe nmeetca cneuvanbHas dyHKuMAa transpose() Ans nonyvyeHUs TPaHCNOHWPOBAHHOM
MaTpuLbl.

MNpumep 5
import numpy as np

a = np.array([[1, 1], [2, 4], [1, -7]1])
print(a.transpose())

MNpakTuyeckas 4yacTb
Llenb paboTbi: paccMoTpeTb paboTy € MaTpuLaMu Ha A3bike nporpamMmmuposaHus Python.

Xop, nabopaTtopHoi paboTbl

1. Otkpoiite cpeny paspaborku Python.
2. [aHbl gBe Matpuubl

3 -9 7
A=|6 1 8
-6 11 5
1 6 -8
B=[3 3 -9
0 12 -3

Hangute ux cymmy, npovseeneHue, a Takyke TpAHCMOHUPYIUTE 0be MaTpuubl.
3. B 1abnunue 17 npeactaBneHbl pesynbTarbl €XXe4acHOro U3MepeHus TeMneparypbl BO3ay-
Xa Ha MeTeoCTaHLMMN.

Tabnuua 17. Pesynbratbhl uUamepeHum

0:00 1:00 2:00
01.04.2021 13,7 12,4 12,4
02.04.2021 13,8 12,1 12,8
03.04.2021 12,1 13,2 14,3

BbiBeauTe Ha 3KpaH:

1) MNoka3zaHnue 3a Tpu gHA B 1:00.

2) CpepHee 3Ha4yeHWe TemMnepaTyp 3a yKa3aHHbIM nepuos.

3) Haitn camyto HMU3KYIO M caMyio BbICOKYIO TeMMepaTtypy 3a BpeMSA U3MEPEHUN.

KoHTposnbHbIe Bonpochi:

1. Kakue ocHoBHble oneparopsbl A3bika Python Bbl Mcnonb3oBanu npu BbinoNHEHWM nabo-
paTopHoi paboTbi?

2. MNpvBegute npuMepbl MaTpuL,.

3. Kakue ocHoBHble onepaumu Hag MaTpuLaMu Bbl MOXKeTe Ha3BaTb?
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JNaboparopHas pabora 3.
Mdusnueckue 3apaum

TeopeTuueckas 4yactb

KoMmnbtoTep ycnewHo npuMeHseTca Ansa pewweHus dbusnyeckux 3agad. MNpu pewenunn dusu-
YeCKoW 3agaynm HeobXoaMMO YCTAaHOBUTb HadasibHble AaHHble, ONpeaensioLUMe CBA3b MeXay
napaMeTpamu cuctembl. Takum ob6pasom, pelleHne COCTOUT U3:

1) onucaHus ¢uranyeckon 3amaun U GoOpMyNMPOBKKU BOMPOCA, Ha KOTOPbIM HY>KHO NOy-
YWUTb OTBET;

2) BbISIBIEHUS OCHOBHbIX 3aKOHOB, YNPAB/AIOLMX NPOLECCaMU B U3yHaeMbIX CUCTEMAX;

3) nony4yeHns HeobXOAMMBbIX AaHHbIX;

4) ¢dopMynMpoBKM MaTeMaTUYECKOW 3a4a4u;

5) pelueHns MmatemaTMyecKoM 3ajauu;

6) aHanusa pesynbrata pelleHus, NoslyYeHUs OTBeTa Ha NOCTaB/E€HHbIM BOMPOC.

PaccmoTtpuM HeckonbKo NnpuMepoB MoaenupoBaHusa hrU3MYeCcKmx 3a4a4y C UCMOIb30BaHUEM
A3blka Python.

MNpumep 1. MopgennpoBaHue dur3nyeckoro npouecca «ABUXEHWE Tena C NOCTOAHHOW CKO-
pOCTblo» (paBHOMepHoe [ABWXKeHue Tena). [laHHbiM npouecc XapaKTepusyeTcsi OBUXKEHWEM
BAOJb NPAMOM JIMHUK, KOTOPYIO MOXXHO COBMeCTUTb € ocblo Ox. Kaxkayto cekyHay KoopauHata
X Tena 6yaeT nonydarb O4HO M TO e NpupaLleHue, No3ToMy B 060N MOMEHT BPEMEHU MOXKET
ObITb HaWAEHa Kak:

x=v,t(1), rae v, — npoekuus BeKTopa CKOpocTh Ha ocb Ox.

Takoke MOXXHO paccMoOTpeTb C/lyyai, KOrAa B HavasbHbld MOMeHT BpeMeHu t, = 0 nonoxe-
HWe Tena He COBMaAano C Ha4yasoM OTCYETa, TO ypaBHeHue (1) npumet Bua;

x(t) =xy+ v, t(2)

[ns peanvsaummn SaHHOroO ypaBHEHUSA TaKKe HEOOXOAMMO YCTaHOBUTb BPEMEHHOM npoMme-
XYTOK, T. €. 334aTb 3Ha4eHua ty, t,.,, At, v,, X.
3apaaum cnepytolMe HavyasibHble 3HaYeHUS:

to = O, ton = 20, At= 1, Xo =O, vV, = 5.

B pesynbrare nporpamma Ha s3bike Python npumert eua;

t0=0

tf=20

dt=1

t=t0

x0=0

vx=5

while t<=tf:
xt=x0+vx*t
print(“{:2d}”.format(t),”{:4d}”.format(xt), end = “”)
print()
t+=dt

Pesynbtat paboTbl nporpaMmbl BbIIISAUT CleaytowmM obpasom.
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Puc. 159. Pesynbrat paboTbl nporpamMmbl

MNpumep 2. MogenupoBaHue hrU3nMyecKoro npouecca «ABUXEeHUe Tesa C MOCTOSAHHbIM YCKO-
peHneM» (paBHOYCKOpeHHOe ABuXeHue Tena). [lBuxxeHne npomucxoauT BAosb NpsiMon, No3To-
My O/ €r0 OMUCaHUS PacCMOTPUM M3MEHEHWE OAHOM KoopauHartbl. [ycTb Teno aewketcs
Baonb ocn Oy. CornacHo onpeneneHnto yCKopeHus

V-V, ().
t

U3 (1) Bbipasum v: v= v, + at (2).

Tak Kak Mo ycnoBuio 3agayv OBUXKEHWE PaBHOYCKOPEHHOE, TO MPU U3MEHEHUW BPEMEHM
CKOPOCTb MOJy4aeT OAHO U TO ke npupalteHue. lMNepenvwem (2) B npoekumnn Ha BbibpaHHOE
HanpaeneHue ocu Oy:

v, = Vo, + a,t (3).

a:

B pesynbrate ypaBHeHWE U3MEHEHMA KOOPAMHATbI i C TeYEHUEM BPEMEHM BbIMAAUT cremy-
owmm obpasom:

a,t?
y(t) =yt vyt + ”T (4).
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Ilns peanvsaummn JaHHOro ypaBHEHMSA TaKKe HeOOXOAMMO YCTaHOBUTb BPEMEHHOM npoMme-
KYTOK, T. €. 33AaTb 3HaYEHHUA ty, t,,,,, At, Vo, agy Yo-
3apagum cnepytowme HavasnbHble 3HAYEHUS:

=0, t,,,=20, At=1, y,=0, v,=5, a,=2.

B pesynbrate nporpamma Ha si3bike Python npumet Bua;

t0=0

tf=20

dt=1

t=t0

y0=0

vy=5

ay=2

while t<=tf:
yt=y0+vy*t+ay*(t**2) /2
print(“{:2d}”.format(t),” {:4f}”.format(yt), end = “”)
print()
t+=dt

PesynbTar npeacraeneH Huxe:

e
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Puc. 160. Pe3ynbtat pabotbl nporpammbl
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MNMpakTuuyeckasa yacTtb

Lenb pabotbi: paccMoTpeTb paboTy No peanusaumu hU3MYecKnx 3adad Ha A3blke npo-
rpammupoBaHus Python.

Xop, nabopaTtopHoi paboTbl
1. Otkpoiite cpeny paspaborku Python.
2. PaccmoTpute paBHOMEPHOE ABUXKEHUE AeNa, YCTAaHOBUB CNEAYIOLLME 3HAYEHUS:
1) t, = 0, t,, = 50,At = 0,1, x, = 0, v, = 3.
2) to= 1, t., = 30,At = 0,1, %, = 2,v, = 10.
PaccmotpuTe paBHOyCKOpeHHOe ABUXKEHWE fefa, YCTaHOBUB Clefylolue 3Ha4YeHUs:
ty= 0, ton = 20,At = 0,1,y,= 3,v,= 5,a, = 2
to=0,to, = 50,At = 0,1,y = -1,v,= 2,a,= 6.

KoHTponbHbIe Bonpochi:

1. Kakve ocHoBHble oneparopsbl A3bika Python Bbl Mcnonb3oBanu npu BbiNoNHEHWM nabo-

patopHom paboTbl?
2. Kakue dusmnyeckue 3agaqum Bbl pacCMOTPENH NPU BbiNoHeHUM nabopartopHon paboTbi?

OvpakTuyeckne marepuanbi

MaTtpuubl

Onpepenenve. Martpuuen pasmepa m X n HasbiBaeTca Tabnuua, obpasoBaHHas U3 3/1eMeH-
TOB HEKOTOPOrO MHOXECTBa (Hanpumep, YMcen unm yHKUMIA) M UMetoLLas m CTPOK U n ctonb-
LLOB.

Ecnv m # n, To Mmatpuuy HasbiBaloT NnpAMoOyrosibHOW. Eciv m = n, To Mmatpuuy HasbiBatoT
KBaApaTHOM, nopsaka n. DNEeMeHTbl, U3 KOTOPbIX COCTaB/ieHA MAaTpuua, Ha3blBAOTCS 3ne-
MEHTaMM MaTpuupbl.

Bug matpuubl 3 X 3 npenctaBneH HUxe:

011 012 013

A = 021 022 aZ3

031 a32 033

MartpuLy MOXHO 0603HauUTL: A = (gp), (i=1,m, j=1, n).

OnpepeneHune. Martpuuy Ha3biBalOT HYJIeBOW, €C/iIM BCe €€ 3/IeMeHTbl pPaBHbI
Hy”no.

Onpepnenenue. [1se matpuubl A u B cuutaloTcs paBHbIMU, €CJIM OHU OAUHAKOBOIrO
pa3smepa, U 3/1IeMeHTbl, cTosAwMe B A U B Ha oAMHAKOBbIX MecTax, paBHbl MeXAay Co-
60“, T. €. aij = bij'

OnpepeneHune. IneMeHTbl ayqy, A9, ..., gk (A€ k = min{m, n}) 6yaem HasbiBaTL
3/1eMeHTaMU MTaBHOW AUaroHanu MaTpuubl.

OnpepeneHue. [lnaroHanbHaAa MaTpuua, y KOTOPO BCe 3/1IeMEHTbI MMaBHOW Auna-
roHanu paeHbl 1, Ha3biBaeTca egUHUYHOM. EanHnyHas matpuua 2X2 npencraBneHa HUXe:

10
0 1

OnuwemM ocHOBHble onepaurn Hag MaTpuLaMu:
1. YMHOKeHWe MaTpuLpbl Ha YMCHO.

A=
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MpouseeaeHuem matpuubl A = (a;) Ha 4MCNO k HasbiBaeTcA Takasa matpuua B = (b;), ane-
MEHTbI KOTOPOW NPOU3BEAEHUAM COOTBETCTBYIOLLMX MaTpHLpbl A Ha YuCno k, T. e. by = k- a;;.

O6o3Hauatot: kA

2. Cymma matpuu.

Cymmon aeyx matpuy A = (a;) u B = (b;; JoanHakosoro pasmepa, Ha3blBaeTCs Takas ma-
Tpuua C = (c;), anemeHTbl KOTOPOM PaBHbl CyMMaM COOTBETCTBYIOLLMX 3/1EMEHTOB MaTpuL, A 1
B, T. €. Cij = aij + bij'

O6o3Hauatot: A+B.

3. YMHOXeHue MaTtpuLy

Myctb A = (a;) — marpuua pasmepa m X n, B = (b;) — marpuua pasmepa n X k (1. e.
KOJIMYECTBO CTONOLIOB B MaTpuLie A COBNagaeT C KOMYEeCTBOM CTPOK MaTpuubl B). Mpoussene-
HWeM maTtpuubl A Ha mMatpuuy B HasbieaeTtca matpuua C = (c;) pasmepa m X k T1akas, 4uto
KaXkablli €€ 3NeMeHT C; ABNAeTCA NPOM3BEAEHMEeM i-il CTPOKKM MaTpuubl A Ha j-i1 cTonbel mMa-
Tpuubl B, T. e.

CU= G” * b1j+ alz * sz+ CI,3 * b3j+ cee + G,-n * bnj'

O6o3Havatot: A - B, AB.

4. TpaHcnoHWpoBaHWe MaTpuLbl

MNyctb A — matpuua pasmepa m x n. Matpuua pasmepa n X m, nony4yeHHas u3 A 3ameHoOM
Ka)XZON e€ CTPOKM CTONBLUOM C TeM e HOMEPOM, Ha3blBaeTCA TPAHCMOHWMPOBAHHOW K A
n obosHauvaetcs A'. Onepauus HaxoxaeHus Matpuubl AT HasbiBaeTcs TPaHCMOHWMPOBAHUEM
mMaTpuubl A.

B conepxaHue 133




Tponb.

CETb LEHTPOB LLU®POBOIO

OBPA3OBAHMSA AETEM «IT-KYB» UHOOPMATUKA

Bon POCbl UICKYCCTBEHHOIO UHTEJIJTIEKTA

NMnaHupyeMble pe3ynbraTbl OCBOEHUA Yy4eOHOro npeamMeTa
C ONMUCAHMEM YHUBEPCA/bHbIX Y4EOHbIX B,EUCTBUN,
AoCTUraeMbix obyyarowmmmcs

JInyHocTHbIE:

¢dopmMHpoBaHME YMEHUSA CAMOCTOATENIbHOW AEATENbHOCTH;

opmupoBaHue ymeHus pabotatb B KOMaHze;

hopMHpoBaHME KOMMYHUKATUBHbIX HaBbIKOB;

¢hopmMrpoBaHME HABBIKOB aHaM3a M CaMOaHaNu13a;

hopMrpoBaHWe LeneycTpeMIEHHOCTU U YCUOYMBOCTHM B MPOLLECCe TBOPYECKOM, UCCe-
[oBaTeNibCKon paboTbl M y4ebHOM AeATeNbHOCTH.

MpegmeTHble:

¢opmMrpoBaHME OCHOBHbIX MOHATUI MaTeMaTUYECKOM JIOFUKMK;
(hopMMpOBaHKWE MOHATHUI 06 OCHOBHbIX KOHCTPYKLMAX A3bika Prolog;
opmupoBaHmMe 3HaHMI 06 OCHOBHbIX MpeauKartax s3bika Prolog;
opMrpoBaHMe 3HaHWIM 06 OCHOBHbIX TUMaX U CTPYKTYpax AaHHbIX.

MeTtanpegMeTHble:

¢opMUpoBaHMe yMEHUSA OPUEHTUPOBKU B CUCTEME 3HAHUM;

dhopmupoBaHue ymeHus Bbibopa Hanbonee 3hheKTUBHLIX CNOCOOOB pelueHns 3aaay
Ha KOMMbloTEpPE B 3aBUCUMOCTU OT KOHKPETHbIX YC/TOBUM;

chopMrpoBaH1e NPUEMOB NPOEKTHOM AeATENBHOCTH, BK/IOYAA YMEHWUSA BUAETb Npobe-
My, popMynupoBaTb TEMY U LieNb NPOEKTa, COCTABNATb MJIaH CBOEMN AeATENIbHOCTH, OCY-
LLLeCTBNATb AEUCTBUSA NO peanu3auuu nnaHa, pesysbrar cBoew AesATeSIbHOCTU COOTHO-
CUTb C Lenbto, KnaccucbuumpoBarb, Habnoaatb, NPOBOAUTL SKCMNEPHUMEHTbI, AeNaTb Bbl-
BOZbI U 3aK/IOYEHUS, AOKA3bIBATb, 3aLLMLLATL CBOW MAEW, OLEHUBATb pe3y/bTaTbl CBOEW
paborbl;

¢hopmrpoBaHUe yMeHUs pacnpefeneHus BpeMeHu;

¢opMHpoBaHMEe yMEHUI yCMELUHOW CaMOmnpe3eHTaumm.

®opmbl KOHTpPONA

Bo Bpems npoBeneHus Kypca npeanonaraeTcs TEKYLUUIA, MPOMEXKYTOUHbIA U UTOrOBbIM KOH-

TeKyLiMit KOHTPOJIb OCYLLECTBISETCA PEryisipHO BO BPEMS MPOBELEHUA KaxAoro nabopa-
TOPHOrO 3aHATUSA, 3aK/NO4YaETCS B OTBETE YYALUMXCSA HA KOHTPOJIbHbIE BOMPOCHI, AEMOHCTPaLun
Nony4yeHHbIX CKPUNTOB B cpeae Scratch, hpoHTanbHbIX ONPOCOB yuuTenem.

Tak)ke B TeMaTMYeCKOM MNaHUPOBaHUK NPEANoaraeTcs KOHTposibHas pabora.
KoHTponbHasa paboTa no npoBepKe MosyyYeHHbIX HaBbIKOB MO TeMaM «BcTpoeHHbie npeau-
KaTbl A3blka NporpamMmmuMpoBaHus Prolog», «[loHsATHe peKypCMBHOrO anropuTtMa, BUAbl pekyp-

cun

».

1. Bblumcnunts:

1)

1

2) (2z + 4)/ 4y.

2. [OaHbl TpU U3MepeHUs NpsMoyrosibHoro napannenenunega. Hantm nnowanbs 6okoeoi
NOBEPXHOCTU U OOBLEM.
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3. [Ina uHTepakTMBHO BBOAMMOro HaTtypanbHoro N BbIBECTM Ha 3KpaH B CTPOYKY 4Yepes
npob6en uucna: N, N—1, ...,2,1,2,3, ..., N—1, N.
4. BbiBeCTH Ha 3KpaH MaKCMMasbHyio Ludpy B UMcne.

CopeprkaHue n popmMa opraHU3aLUMU YHEOHbIX 3aHATUM

MnaHbl yuebHbIX 3aHATUM

1. OcHOBHble NOHATUA A3bIKa NporpamMmmupoBaHusa Prolog: npeaukartbl, onepauum
HaA npepuKaramu

PekomeHayeMoe KONMYeCTBO YacoB Ha JaHHylo TeMy — 2 yaca.

NnaHupyemMblie pesynbrarthbl

lNpeameTHbIe: NoNyYyeHMe HABbIKOB ONUCAHUSA NPeAUKaToB, onepaumi Hag npeaukataMu B
a3bike Prolog, paspaboTku npaeun 1 nepebix nporpamMm Ha A3sbike Prolog.

MeTanpeameTHble: yMeHVe NpoaHaNM3npOBaTb NOCTABNEHHYIO 3ajady W Te YC/IOBUS, B
KOTOPbIX OHa AO/KHA OblTb peann3oBaHa, pacCMaTpuBaTh pasHble TOYKU 3peHus W Bblibparb
npaBu/IbHbIM NYTb peannsaunn NoCTaBEHHbIX 3a4ay.

JINYHOCTHbBIE: FOTOBHOCTb U CMOCOBHOCTb 0OYYAIOLLMXCA K CAMOPA3BUTHIO U JIMUHOCTHOMY
caMoonpefesneHunio; OTBETCTBEHHOE OTHOLLEHWE K YYEHUIO, TOTOBHOCTb U CMOCOBHOCTL 0byya-
IOLLMXCSA K CAaMOPAa3BUTUIO M CAMOODOPA30BaHUIO HA OCHOBE MOTMBALMM K OBYHYEeHUIO U No3Ha-
HUIO.

2. BcTpoeHHble npeauKaTbl A3blka nporpammupoBaHus Prolog

PekomeHayeMoe KoM4yecTBO HacoB Ha AaHHylo TeMy — 2 yaca.

NnaHupyeMblie pesynbrarthbl

NMpepmeTHble: NosyyeHMe HABbIKOB PaboTbl CO BCTPOEHHbIMU NpearKaTaMu npu Hanuca-
HWK Nporpamm Ha s3bike Prolog.

MeTanpegmeTHble: yMeHVWe NpoaHanvM3MpoBaTb NOCTaBMEHHYIO 3aAavy U Te YC/oBUS, B
KOTOPbIX OHA AO/IKHA ObiTb peann3oBaHa, pacCMaTpuBaTb pasHble TOYKU 3peHUs U BbibUpatb
NpaBu/IbHbIA NYTb peanv3aumm NOCTaBEHHbIX 3a4a4; BbICTPAMBaTh JIOrMYECKUE PacCyXaeHus,
Lenatb yMO3aK/to4eHUa U COOCTBEHHbIE BbIBOAbI.

JINYHOCTHbBIE: FOTOBHOCTb M CMOCOBHOCTb 0OYHAIOLLMXCA K CAMOPA3BUTUIO U JIMYHOCTHOMY
camoornpeaesneHuio; OTBETCTBEHHOE OTHOLLEHMWE K YYeHMIO, FOTOBHOCTb M CNOCOBHOCTL 0byya-
IOLLIMXCA K CaMOpPa3BUTUIO U CaMOOOpa3oBaHUIO HA OCHOBE MOTMBALMK K 0OYYEeHUIO M NO3Ha-
HWI0; (hOPMUPOBAHME KOMMYHUKATUBHOM KOMMETEHTHOCTU B OOLLEHUWU M COTPYAHWYECTBE CO
CBEPCTHUKaMM, AeTbMW CTapLUero M M/afLwero Bo3pacrta, B3poc/biMu B npouecce obpasosa-
TeNbHOM, OOLLECTBEHHO MOIE3HOM, Y4eOHO-UCCen0BaTENbCKOW, TBOPYECKOW U APYrMX BUAOB
LesiTeNIbHOCTH.

3. MNoHATHe peKypCUBHOro anropuTma, Buabl pekypcuu. Peanusauus pekypcue-
HbIX aJ/IFOPUTMOB B Ai3blKe nporpaMmmupoBaHusa Prolog

PekomeHayeMoe KONMYeCcTBO YacoB Ha JaHHylo TeMy — 2 yaca.

MnaHupyeMbie pesynbraTthbl

MpepMeTHbIe: NONyyYeHWe HABLIKOB PaboTbl C PEKYPCUBHBLIMU Npasunamu B asbike Prolog,
HanMCcaHWA NPOrpamMMm, peannsyoLLUX PeKyPCUBHbIE alrOPUTMbI.

MeTanpegmeTHble: yMeHWe NpoOaHaNM3UPOBaTh NOCTABNEHHYIO 3aJady W Te YC/IOBUS, B
KOTOPbIX OHa AO/KHA ObITb peann3oBaHa, pacCMaTpuBaTh pasHble TOYKU 3peHUs U BbibUpatb
MpaBWbHbIA NYTb peanm3aLnmn NOCTaBeHHbIX 3a4a4; BbICTPAUBaTb JIOrMYECKUE PaCCyXKAeHUS,
Aenatb yMO3aK/toYeHWs U COBCTBEHHbIE BbIBOAbI.

JINYHOCTHBIE: FOTOBHOCTb M CMNOCOBHOCTb 0OYHAIOLLMXCA K CAMOPA3BUTUIO U JIMUHOCTHOMY
caMoornpeaesneHnio; OTBETCTBEHHOE OTHOLLEHMWE K YYeHMIO, FOTOBHOCTb M CMOCOBHOCTL 0byya-
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IOLLIUXCS K CaMOPA3BUTUIO MU CaMOOOpa30BaHUIO Ha OCHOBE MOTMBALMM K OOy4YeHUIO U NO3Ha-
HUIO; POPMUPOBAHNE KOMMYHUKATMBHOW KOMMETEHTHOCTU B OOLLEHWU U COTPYAHUYECTBE CO
CBEPCTHUKaMM, LeTbMW CTapLUEro M M/afLiero Bo3pacTa, B3poC/biMi B npouecce obpasosa-
TENbHOW, OOLLECTBEHHO MONE3HOM, Y4eOHO-UCCNef0BaTeIbCKOW, TBOPYECKOW U APYrUX BUAOB
LesTeNbHOCTH.

OnucaHue nabopatopHbix pador

JNla6oparopHas pabora 1.
OcHoBHble NOHATUA A3blKa NporpammupoBaHua Prolog:
npepukaTbl, oNnepauuu Hag npeguKkaTamMmm

TeopeTuueckas 4yactb

Onpepenetve. Myctb n — HeoTpuuarenbHoe uenoe uucno, Torpa
p:M, x M,x...x M, —{0,1} HasbiBaeTCcsi N-MECTHbIM NPEAMKATOM, OMpPefeNEHHbIM Ha
mHoxectse D(p) =M, x M, x ... xM..

P Ha3biBaeTcsi MMeHeM npepukata, MHoxecTBo D(p) — o6nacTbio UCTUHHOCTU Npeau-
kata, mHoxectso D*(p)={(m,,m,,...m,)eD (p):p(m,m,, ...m ) =1} nasbiBaetca mHO-
»K€CTBOM MUCTUHHOCTH npeauKata p. Ynucno n HasbiBaeTcs paHrom npepukara p v obosHava-
etca R(p).

Kam,u,oe M3 MHOXECTB IV’i, BXopAllee B obnactb onpeaneneHna npegnkartos, MOXKeTt ObITb
OOHUM M3 Cnepyrwmnx NAT BUOOB.

integer [—32768, 32767] € Z
real [1037; 103%8] ¢ R
char MHoxecTteo cumeonoe ASCII, 3aknio4€HHbIX B anocTpodsl
string MHOXeCTBO CTPOK, 3aK/OYEHHbIX B KaBblYKK
symbol MHoecTBO, cocTosLLee U3 CTPOK U naeHTUdhUKaTOpOoB
Yreepkaenune (ay, G, ..., a,)eDT(p) HasbiBaeTcs akTOM M 3anucbiBaeTca B Buae

pla;, a,, ..., a,). 3anucb dakKra 3aBeplaeTca oba3arenbHO TouKou!
Cmpykmypa npo2pammel Ha sA3bike Prolog
Domains
[onucaHue TMnoB]
Predicates
[onucaHne UMEH npeankaTos]
Clauses
[onncaHne MHOXKECTB MCTUHHOCTU NPEAMKATOB]
Goal/ goal
[uenb cornacoBanus]

lNepemeHHble B TP aHanornyHbl HeonpepenéHHbIM MECTOMMEHUAM «HEKTO», «HEeYTo» B
€CTeCTBEHHOM fA3blKe. 3anucb nepemMeHHON 06s3aTeslbHO HauMHaEeTCA C GOJMbLIOW NAaTUHCKOW
6yKBbl. [lepeMeHHble MOryT ObiTb TPEX BMAOB: CBOOOAHbIE, CBA3aHHble U aHOHUMHble. CBo-
6opHan nepeMeHHas He MMeeT 3Ha4yeHu s, a CBA3aHHasA NepeMeHHas MMeeT HEKOTOpoe 3Ha-
yeHne. AHOHUMHAaA nepeMeHHas Ucnosblyercs Ans obo3HaYeHns MecTa aprymMmeHTa B npeau-
KaTte, eC/in ero 3Ha4yeHue He BaXKHO.
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Onepayuu Had npedukamamu

B TP B kauecTBe onepauui Hag npeavKatamy UCNoJb3yeTCs JIOrMYecKkue onepauumn: oTpu-
LlaHWe, KOHBIOHKUMA M OU3BIOHKUMA.

Myctb umeloTca nBa npeavkarta: p, R(p) = n, D(p) — ero obnactb onpeneneHus,
D*(p) — ero obnacte wuctuHHocTM, g, R(g) = m, D(q) — ero obnactb onpepeneHus,
D*(q) — ero obnacTb UCTUHHOCTH,

Onpepenenve. OTpuuanuem npeavkata p(X;, Xo,..., X,) sasnserca npegukatr 1 — p(Xj,
X,..., X,), KOTOPbIN 0603Ha4aetca not(p(X;, Xs,..., X,)).

R(not(p))=R(p)
D(not(p))=D(p)
D*(not(p))=D(p)\D"(p)

OnpepenenHvie. KoHbIOHKLMEN ABYX NPEfMKATOB p U g SIBASETCA UX NPOU3BedeHUe pxq U
obosHavaercs p, q.

R(p,q)=m++n-k, rae k — KonMuecTBo OBLLMX NEePeMeHHbIX B MpeamnKarax p v g.

D(p,q)=D(p)wD(q).
D*(p,q)=D(p) "D(q).

B pasgene clauses nporpaMMucT 3a8aéT MHOXeCTBa UCTUHHOCTM NpPeAMKaToOB U3 pasaena
predicates, Ha ocHoBe KoTopbix lNponor cornacyet uenb. COBOKYNHOCTb 3TUX MHOXECTB Ha3bl-
BaeTcsi 6a3oi AaHHbIX WK 6a3oi 3HaHUI. [NepBbi crnocob 3agaHns 6asbl 3HaHWI COCTOUT B
nepeyncneHny akToB, BTOPOM — MCMOJSIb30OBAHUW NPaBUJI.

MycTb BCce nepemeHHble m-MmecTHoro npegukara q(X;, Xo,...,X,) aenaworca obwmmu c
m + n-mectHbiM npeaukatom p(X;, Xo,..., X, Y, Yo, ...Y,). IpaBuno ectb ykazaxue ponory
HalTU ynopsaoYeHHbIn Habop (a;, ay,...,b;, by, ...,b, )€ D*(p) v cuntats Habop (a;, a,,...,qa,)
anemeHToM MHoxecTea D*(q).

O6osHavaetca q(X; Xy,..,Xp):-p (X1 Xopeots Xy Y1, Yo,...,Yy). Mpennkar p HasbiBaeTca Tenom
npaewna, Npeauvkar g — 3aro/IoBKOM. 3anMUcb NpaBuU/ia TaKXXe 3aBeplUaeTcs TOYKOM.

n PaKTU4ecKaa 4acCTtb

Lenb paboTbi: paccMOTpeTb OCHOBHbIe NMOHATUSA A3bika Prolog, BBECTU NMOHATHE NpeauKar,
onepauuv Hafj npeauKatamun: oTpuuaHue, KOHbIOHKLUMA, OU3BIOHKLMA.

Xop, nabopaTtopHoi paboTbl

1. Onucatb B BUAe haKTOB crefytoLLme BbiCKa3blBaHMS.

1) MetpoB — yueHuk 8 knacca. MBaHoB — yueHuk 9 knacca. Cugopoe — ydyeHuK 7 Knacca.

2) MonuHa nobut abnokun. MapuHa nobut nepcuku. XXaHHa nobUT anenbCUHbI.

3) Mockea — crtonuua Poccuu. JloHooH — ctonuua AHrmuu. MNapwxk — ctonnua ®OpaH-
LMK,

2. B nporpamme 3agaHbl cnepyiouime dakrbl

My>k4ymHa(X)

XeHwmHa(X)

poautens( X,Y).

Hanucatb npaBuna ansa cnepyrowmx OTHOLLEHWH

ABnaetca_marepbto(X)

ansetca_otuoMm(X)

sBnsetca_cblHoM(X)

obwue_poautenm(X)

3. Onucartb B BMAe npaevna cneaylolimMe poOACTBEHHbIE OTHOLLIEHUS: cecTpa, Aesepb (bpar
My)Ka), Téwwa (MaTb >KeHbl), NneMsaHHMUA (go4b 6para unm cectpsl).
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BbiBoabl: B x0fe BbinosHeHUsA nabopaTtopHoi paboTbl Bbl MOMy4nIM npeacraeneHue ob
OCHOBHbIX MOHATUAX A3blKa Prolog.

KoHTponbHble BONpoOCHI:

1. [aiTe onpeneneHue npeaukara.
2. lNpwvBeguTte npuMepbl NpesukaTos, haKToB..
3. Kakwue onepauuv Hap npeaukatamu B sibike Prolog Bbl MOXeTe Ha3BaTtb?

JNaboparopHas pabora 2.
BcTpoeHHble npeauKatbl A3bika nporpammuposaHus Prolog

TeopeTw-leCKaﬂ 4acTb

B Prolog ectb ocobbiit Knacc npeoukatoB, KOTOpble He Hago OMuCbiBaTh B pasgene
predicates, a UX MHOXXeCTBa MCTMHHOCTU He HaJOo 3aaaBaTb B pasgene clauses, Tak kak Typbo
Mponor «3HaeT» 0 HUX Bce. Takne npenMKaTbl HA3bIBAIOTCS BCTPOEHHbIE.

BcTpoeHHble npearkaTbl MOXXHO pa3geniuTb Ha OCHOBHbIE FPYMMbI:

1. BcTpoeHHble npeauKatbl gna BBOAA AAHHbIX

readint (nepeMeHHasn)

Bsog uenoro uucna

readreal (nepemeHHasn)

Beog gencreurtenbHoro ymcna

readchar (nepemeHHasn)

Beoa cumBona

readln (nepemeHHan)

Beopg, cTpoku

2. BCTpoeHHbIe npeguKatbl a4 BbiBOAA AAHHbIX

write(cn1cok cBsA3aHHbIX NepPEMEHHbIX)

BbiBOA Ha 3KpaH 3HAYeHUIM NePEMEHHbIX U3 Cru-
cKa

3. BcTpoeHHble npeavKatbl ynpaBneHus 3KpaHoM

NI

MNepeBop, Kypcopa Ha HOBYIO CTPOKY

clearwindow

OuuncTka 3kpaHa

4. BCTpOEHHbIe MaTeéMaTnu4yeCkune npegnKartbl

Sin(X) Cuhyc X

Cos(X) KocuHyc X

Tan(X) TaHrenc X
Arctan(X) ApkraHreHc X

Abs(X) Mopaynb X

Exp(X) JKcnoHeHTa X

Ln(X) HartypanbHbii norapucpm X

Log(X) HecatnyHbii norapudgpm X

5. BctpoeHHble apudmeTnyeckue npegukarthl

+, K *’ /; diV, mod
6. BuHapHble oTHOWeEHKS
> <, =, >=, <=

’ ’
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MNpakTUuyeckas yacTtb

Llenb paboTbi: paccMOTpeTb BO3MOXHOCTM BBOAA-BbIBOAA AAHHbIX C MOMOLLbIO BCTPOEH-
HbIX NpeauKaToB fA3blka Prolog, nocTpoeHne MateMaTUYeCKUX BbIPaXKeHWH, BbIYUCITUTESbHbIX
nporpamm.

Xop, nabopatopHou paboTbi

1. 3anuwwuTe npaeuna, SBNAOLWMECH PELLEHUAMU CNEYIOWMX 3aaHUN:

a) [aHbl fBa umcna au b, NONy4YUTb UX CyMMY, Pa3HOCTb, MPOU3BELEHHUE.

6) HaHa onuHa pebpa Kyba. Haitv ero 0o6b€m 1 nnowaab 60KOBOW NOBEPXHOCTH.

B) [aHbl pagMyc OCHOBaHWSA U BbiCOTa UMAMHApPA. HanTn ero o6bEéM 1 nnowaab NoBepxHo-
CTH.

r) HdaHbl cTopoHbl @, b napannenorpamMma v yron mexay Humu. Hantu nnowanb napanne-
norpamma.

2. Bbluncnutb:

1) 2x + %y + 5.6;

2) (2x+ 8y + 4)/ 2;
3 y—x4

4) X+ xy + ¢

5) sin(x) + cos(3y);
6) 5x + /34z + %

3. Hanucatb nporpammy pelueHusa KBafpaTtHOro ypaBHEHuS.

BbiBOAbI: B X04e BbINONHEHUA nabopatopHoi paboTbl Bbl MOMy4YMM npeacrasieHe ob
OCHOBHbIX BCTPOEHHbIX Npeaukatax s3bika Prolog.

KOHTpOﬂbeIe BOMPOCHI:

1. KakoM npepukar HasbiBaeTCA BCTPOEHHbIM B A3bike Prolog?
2. Kakue BcTpoeHHble npeauKathl A3bika Prolog Bbl MoxkeTe Ha3BaTb?
3. [ns yero ucnonbsyetcs npegukar readin?

JNaboparopHas pa6ora 3.
NMoHATHe peKypCUBHOro anropuTtMa, BUabl peKypCcHUM.
Peanusauua peKypCcUBHbIX aiITOPUTMOB B A3blke nporpammupoBaHus Prolog

TeopeTuueckas 4yactb

MNpaBuno HasbiBaeTCcs PEeKYPCUBHbIM, €C/IM B €r0 Tele HaXOOMTCSA €ro >Ke 3aroJIoBOK.
B Mponore cywecTteyet ABa BUAa peKypCHBHbIX NMPaBusl: NPOCTOE M 0606LWEHHOe.
PekypcuBHOE NpaBuio Ha3biBaeTCA NPOCTbIM, €C/IN ero 3arosloBOK — Hy/IbMECTHbIN npe-
avkar. MpaBuno HasbiBaeTcs 0606LWEHHBIM, €C/IM €70 3aro/IOBOK — He HY/IbMECTHbIW Npeau-
Kar.
O606LieHHbIE peKypCUBHbIE NpaBuna OblBalOT ABYX BUOOB:
* PekypcuBHOE npaBusio C HENOCPEACTBEHHbIM COrTAaCOBAHUMEM — €C/IM ero He
HY/IbMECTHbIM 3arosI0BOK ABMSETCA NOCNELHUM B Tene npaeuna.
* PekypcuBHOE NpaBU/IO C OTIOXKEHHbIM COIJIACOBAHUEM — €C/IU ero He HyJIbMecT-
HbI/ 3aroIOBOK He ABNSETCA NOCNENHUM B €ro Tene.
Mpu cornacoBaHnMn 06OBLLEHHBIX PeKYPCHBHbIX Npasun [posior cnonb3yer CTek.
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MNpumep 1. Boiumncnuts n!

BcnomHuM pekypcuBHOe onpepenexve dhaktopuana:
1) N=1,n = 1.

2) N>1,nl = n*(n— 1)!

lMporpamma umeet Bua;:

Predicates

fact(integer,integer)

do

clauses

fact(1,1):-1.

fact(X,Y):-X1=X-1,fact(X1,Y1),Y=Y1*X.

do:-write(“N= "), readint(N), fact(N,FN), write(“N!= ", FN).
goal do.

n PaKTU4ecKaa 4acCTtb

Lenb paborbi: NpréMbl NOCTPOEHWUS PEKYPCUBHBLIX MPOrpamM, NpUMEHEHWe PasnyHbIX
BWIOB PEKYPCUM A5 pelleHus 3aaady Ha s3bike Prolog.

Xop nabopaTtopHoit paboTbl

1. [na vHTepaKTMBHO BBOAMMOro HatypanbHoro N BbiBECTM Ha 3KpaH B CTPOUYKY 4yepes
npoben uucna: 1, 2, 3, ..., N.

2. lns uHTepaKTUBHO BBOAMMOro HatypanbHoro N BbIBECTM Ha 3KpaH B CTPOYKY uepes
npoben uucna: N, N — 1, ...,2,1.

3. [ns uHTepaKTMBHO BBOAMMOro HatypanbHoro N BbIBECTM Ha 3KpaH B CTPOYKY yepes
npobenuucna: 1,2,3,...., N,N — 1,...,2,1.

4. Bblumcnutb cymmy kBagparos nepsbix N uucen, roe N BBoaWTCA C KnaBuaTtypsl.

5. BbiBectn Ha akpaH HOJL aByx uenbix yncen.

6. BbiBecTu Ha 3kpaH Bce uncna ot 1 po 2000, nenswmecs Ha 8 v 3akaHuMBaowmecs 6.

BbiBoabI: B X04€ BbiNoOSHEHUA NabopaTopHoi paboTbl Bbl MOMYYMSIN NPEACTABIEHUE O pe-
anu3aumu peKkypcuBHbIX NpaBun B A3bike Prolog.

KoHTponbHble Bonpochbi:

1. [avite onpeneneHune pekypcuu B A3bike Prolog.
2. lMpuBepute NpMMepbl PEKYPCUBHbBIX NPOLIECCOB.
3. Kakwue Buabl pekypcuii B si3bike Prolog Bbl MOXeTe Ha3BaTtb?

D,M.D,aKTVI'-IeCKVIe MaTepuanbl

Bonpocbl HCKYyCCTBEHHOrO MHTENJIEKTA

B HacTosee BpeMs Ha NpaKTUKe NPUMEHSAIOTCA passfiMyHble noaxoapl K obpaborke nHdop-
Mauun, popMUpyIOTCA U pa3BMBaIOTCS HOBble TexHonorm. OfHOM U3 HUX ABNAETCS TEXHONO-
MM UCKYCCTBEHHOIO MHTENNEKTa. TepMUH UCKycCTBeHHbIM uHTennekt (MN) MHorosHayeH, oH
BriepBble Obin BBeaéH [koHom Makkaptv B 1956 r. Ha aHmwuiickom sasbike MW o3Haua-
et — Artificial Intelligence (Al). Heobxoaumo otmetutb, uto TepmuH MU He cesizaH c yenose-
YECKMM CO3HaHWEM W HE MMEET «aHTPONOMOPGHON OKPACKU». ITUMOJIOTMA C/IOBA «UHTEN-
nekt» (nar. Intellectus) o3Hauyaert B nepeBoae C NATUHCKOrO «MOHUMaHUE», «PACCyLOK» U NPo-
MCXOOMUT M3 co4yeTaHua cnioe intelligere, o3HavalowWwero «BOCNPUHWMATLY, «MNO3HABATbY»,
«MbICIUTbY, U legere — «cobuparby, «4nTaTby.
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McKyccTBEeHHbIM MHTENNEKT NpeacTaBseT cCOO0N «CBOMCTBO MHTE/IEKTYaslbHbIX CUCTEM Bbl-
MONHATb TBOPYECKUE (DYHKLUWUK, SBNAIOLLMECA NPEPOratMBOM YenoBeKa, HayKa U TEXHONOruA
CO3[aHWUA WHTE/IEKTYaslbHbIX MaluMH, OCOBEHHO WHTENNIEKTyasIbHbIX KOMMbIOTEPHbIX MPO-
rpamm». UMW He nmeet B3aumocsasm ¢ Guonormyecku onpasaaHHbiMu Metogamu. Cospemer-
Hble cucteMbl MU orpaHuueHbl obnactaMu onpeneneHns, Hanpumep, NporpaMma Mrpbl B Wax-
MaTbl HE MOXXET OTBeYaTb Ha BOMPOCHI, NMOCBALLEHHbIE IMTEpPATypHOMY TBOp4YecTBy. Bmecte ¢
TEM YCTaHOBJIEHO, YTO CTPYKTYpa UHTENIEKTYasIbHOM CUCTEMbI COCTOUT M3 TPEX Bnokos — Oa-
3bl 3HAHWM, NpPoLECccopa U UHTENIEKTYaNIbHOro MHTepcdenca BblYMCIUTENBHON MaLLMWHbI, HE UC-
MOJb3YIOLLLEro CneLunanbHbiX MPOrpamMm BBOAA-BbIBOAA AAHHbIX.

B coBpemeHHOM hrnocodum He peleH BONPOC O NPUPOLE U CTaTyCce YeIOBEYECKOrO MH-
TeNNIeKTa, NO3TOMY He CYLLECTBYET U TOYHOrO KPUTEPUA AOCTUKEHUA KOMMbIOTEPAMMU «PaA3YM-
HOCTM», XOTSi Ha 3ape MCKYCCTBEHHOrO WHTEeNIeKTa Obin NpeanoXKeH psag runotes, HanpuMep,
TecT TblopuHra, obOLLENPUHATASA €ro UHTeprpeTaumMs MOXKeT ObiTb chopMynnpoBaHa cnenyto-
wumM obpasom: «Yenoeek B3aMMOLENCTBYET C OAHWM KOMMbIOTEPOM M OAHUM YesnoBekoM. Ha
OCHOBaHWW OTBETOB Ha BOMPOCHI OH AOJ/IKEH ONpefeNvTb, C KEM OH pa3roBapuBaeT: C YesnoBe-
KOM WJIM KOMMbIOTEPHOM NPOrpamMMon. 3afada KOMMbIOTEPHOW MporpamMmmbl — BBECTU YeNloBe-
Ka B 3abny>kaeHue, 3aCTaB1B CAenaTb HEBEPHbIN BbIOOP».

Eweé oanH nopxopn ocHoBaH Ha runotese Hoioanna—CarimoHa, cchopmynmposaHHoi B 1976
r. AnneHom Hetoannom u lepbeptom CaitMoHoM. [MnoTesa yTeepKaaeT, 4To «dusnyeckas cum-
BONbHAsA CUCTeMa MMeeT HeobXxoaMMble U AOCTaTOYHble CPeACTBa ANS NPOU3BEAEHUS OCHOB-
HbIX MHTE/IEKTYasibHbIX onepauuii». MHaue roBops, 6e3 BbiNOMHEHWSA CUMBOJIbHbBIX BblYMUC/E-
HWM HEBO3MOXHbl OCMbIC/IEHHbIE AEMCTBUSA, CMOCOBHOCTb BbIMONHATL CUMBOJIbHbIE BblYMCIIE-
HWMA AOCTaToYHa A1 TOro, YToDbl BbIMOHATL OCMbIC/IeHHble aewcTeus. Npegnonaraercs, 4To
€C/IM KaKOM-TO OBOBLEKT, YeNIOBEK MM MallMHa AEUCTBYIOT OCMbIC/IEHHO, TO OHW BbIMOJHAIOT
CMMBOJIbHbIE BbluncsieHnsa. Haoboport, komnbiotep cnocobeH K NogoOHbIM BbIYMCIEHUAM, Clie-
[0BaTe/IbHO, Ha ero OCHOBE MOXET ObITb CO3A4aH MCKYCCTBEHHbIW MHTeNeKT. [laHHas runotesa
noaBepraeTcs KpUTMKe, OIHAKO, HECMOTPA Ha 3TO, UcCenoBaHua B obnactv MU ckoHueHTpu-
poBaHbl B 0611acTh 06paboTku cumeosioB. BmecTe ¢ TeM, BHe 3aBUCMMOCTH OT MCTUHHOCTU AaH-
HOW rMnNoTe3bl, CUMBOJIbHbIE BbIYUC/IEHUA — OCHOBA NMPOrpPamMMUPOBAHUSA KOMMbIOTEPOB U MX
3Ha4YeHue 04YeBUAHO.

lNo3ToMy, HECMOTpPA Ha HaNIMYMe MHOXKECTBA KOHLENUMM noHnMaHus 3agad MU v cospanusa
MHTENNEKTYaNbHbIX MH(OPMALMOHHbBIX CUCTEM, MOXXHO BbILENUTb [Ba OCHOBHbIX Noaxoja K
pa3pabotke cuctem UN:

* HucxopAwmr MU (anrn. Top-Down Al), cemnotTyeckni — cospaHuMe 3KCMEepPTHbIX CU-
cteM, 6a3 3HaHWM U CMCTEM JIOFMYECKOro BbIBOAA, UMUTUPYIOLLMX BbICOKOYPOBHEBbIE
NCUXUYECKUE NPOLLECCHI: MblLLNIEHWE, PACCYXXAEHME, Peyb, SMOLMHK, TBOPHYECTBO U T. A.;

+ Bocxoaawmit MU (anrn. Bottom-Up Al), 6uonornyecknii — msyyeHume HEMPOHHbIX ceTen
M 3BOJIIOLMOHHBIX BbIYUCIEHWIM, MOLENUPYIOLMX UHTENNEKTYalbHOe NOBEeAeHMEe Ha OcC-
HOBe BMONOrMYECKUX /IEMEHTOB, a TaKXKe CO34aHWe COOTBETCTBYIOLLMX BbIYMCIUTENbHBIX
CUCTEM, TaKMX KaK HEMPOKOMMbIOTEP UM BUOKOMMbIOTEP.

MNMocnegHui nogxod, CTPOro roBopsi, He OTHOCUTCA K Hayke 06 UM B cmbicne, onpenene-

Hus, gaHHoro koHom MakkapTi, — ux ob6beauHsaeT ToNIbKO 00LLas KoOHeYHas Lefb.

Heckonbko c/ioB 06 MCTOPMKU MCKYCCTBEHHOrO MHTENNIEKTA, B TOM YMC/Ie B HAlLEN CTpaHe.
B Poccun konnexckuit coeetHuk C. H. Kopcakos (1787—1853) npeanoxkun B 1837 r. npume-
HWUTb NnepdoKapTbl BO BpauebHOM aene C Lesbio AMarHOCTUKKU 3aboneBaHuii U hopMUpPOBaHUA
cxeMmbl fiedyenus. Mo cyTv gena, 3T KapTbl MOXXHO paccMaTpuBaTh Kak HEKOTOPYIO CUCTEMY MC-
KYCCTBEHHOIO MHTENeKTa.

B 1964 r. C. HO. Macnoe nogrotoeun crarbio nog HaseaHueM «O6parHblii MeToq yCTaHoBEe-
HWUA BbIBOAMMOCTU B K/JIAaCCMYECKOM MCUYUCNIEHUM NMpeauKatoBy». B Hel Bnepsble npeanaranca
MeToA, aBTOMaTMYeCKOro NomucKa JoKa3aTe/ibCTBa TEOPEM B UCHUCIEHUU NPEeANKaTOB.
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B 1966 r. B. ®. TypunH paspaboran a3bik PEQAJI. PEQAJI — 3710 Kupunnuyeckas abbpe-
BMatypa aHrmunckoun ¢pasbl REcursive FUnction Algorithmic Language, o3Havatowen B nepe-
BOAE Ha PYCCKUM A3bIK — A3bIK NPOrpaMMUpPOBaHUA PEKYPCUBHBIX hYHKLWN.

B 1972 r. npodeccop yHuBepcuTeta B Mapcene AneH Konmepos cozpan asbik [ponor, oc-
HOBaHHbIA Ha MCUYUC/eHMU npeavkatos. Abbpesuatypa [Mponor o3Hadaet NMPOrpammuposa-
Hue B JIOMuke. HeobxoanMo OTMETUTb, YTO 3TOT A3bIK ONPeaesin CyLLECTBEHHYIO 3MOXYy B Me-
Toaax 06paboTku uHdopmauuu. MNosiBneHWe 3Toro A3biKa NO3BOMMIO PEANN30BaTb Ha NPaKTU-
K& HUCXOAALLMM NOAXOL B TEOPUM UCKYCCTBEHHOIO MHTENIeKTa. B nutepatype M3BecTHO MHOro
NMPUMEHEHUM JaHHOIO A3blKa B Pa3/iMyHbIX cchepax AeATeNIbHOCTU YesloBeKa, B TOM YUC/Ie U B
chepe obpasosaHus.

Azbikn nporpammupoBanua PEDAJ] u MPOJIOI oTtpakatoT Tak Ha3biBaeMyto AeKnaparTvs-
HylO mapagurmy nporpamMmmuvpoBaHus. [porpamMma, HanucaHHas Ha 3TUX A3blKax, OTpaXkaeT
onucaHve — Aeknapauuio 3agadyu. MHol nopxopn unv napaguMrMa CBsizaHbl C ONUCAHUEM ar-
ropMTMa pelueHus 3apayu, oHW xapaktepHbl ana aseikoB C, C++, Python, JAVA, PASCAL,
SCRATCH, oTHoCAWMXCA K MMNepaTMBHOM Napagurme. B WwKonbHOM Kypce MHgopMaTUKK U3y-
4aloT B OCHOBHOM UMMepPaTUBHbIN, aNroOpUTMUYECKUI NoaXOS,.

[na noppobHOro paccMOTPEHUSt OCHOB JTIOFMYECKOrO NPOrpaMM1MpoBaHna Heobxoaumo ob-
PaTUTbCA K OCHOBaM MarteMaTM4ecKoMn NOTMKKU U 0603HAUYMTb HEKOTOPbIE MOHATUSA U TEPMUHDI.

KoHcTaHTbl, B 3TOM KayecTBe MoryT ObiTb Nntobble 3neMeHTbl ntoboro MHoxectea. Hanpwu-
Mep, YMC/IOBble W nuTepasnbHble KOHCTaHTbl: 2; 35; 3,14156 — uucnoBble KOHCTaHThbI; @, N,
PROLOG — nuTepanbHble KOHCTAHTHI.

MepeMeHHble — 3TO CMMBOJIbI, KOTOPbIE MOTYT MPUHUMATL NtoOble 3HAYEHUA U3 MHOXKE-
CTBa KOHCTaHT.

DyHKuMKM — npencTaensAoT cobor oTobparkeHne ogHOro MHoxKecTea B apyroe. [Npumepom
MOXXeT ObiTb (DYHKUMA yyeHUK (X) = y, CTaBALLAsA B COOTBETCTBME MHOXECTBO Y4alUUXCs W
MHOXECTBO K/TACCOB LUKO/bI.

KoHcTaHTbl, NnepemMeHHble U DYHKLUMM B MATEMATUYECKOMN NOrMKe 0ObeAnHEHbl 0OLWMM Ha-
3BaHWeM — TepM.

Hap obbektamu mMoryT ObiTb onpeaeneHbl oTHolweHusa. OTHOLWEHWe onpeaenseT COBOKYM-
HOCTb 3/IEMEHTOB M3 NpeaMeTHOM obnactv u npeacrasnseT cobon oTobparkeHne U3 MHOXKe-
CTBa 3/IEMEHTOB B MHOXeCTBO, cocTosulee u3 apyx anemeHtoB {UCTUHA, JIOXKb}. Hanpu-
Mep, OTHOLLUeHWe nana (X, y) onpenenset COBOKYNHOCTb nap (X, y), TaKUX, YTO 3/1€MEHTbl MHO-
)KecTBa JIIOAEN X U Y HaxopATcs oTHoweHuu pogacTtea nana. CoBokynHocTb nap (X, y) ectb
MHOXEeCTBO MaTtepew 1 aetel. B matemarnyeckomn norvke naloTcs MMeHa, HasblBaeMble Npeau-
KaTHbIMW CUMBOJ1aMU, & CAMU OTHOLLIEHMSA Ha3blBAKOTCA Npeaukatamu. B npumepe nana — npe-
AMKaTHbIM cumBon. Mpeaukar onpenensercs cnegyowmm obpasom.

MNpenmkar — ato BbiparkeHue Bupa P(t, t,,...t,), roe t; — Tepm, a P — m-apHbl npeau-
KaTHbI cumeon. lMNpeaukar P(t,, t,,...t,) YnTaetca Kak «P — crnpaBefMBO AN COBOKYMHOCTU
(t1, tZ""tm)»'

B noruke onpeneneHbl nornyeckue ceasku: &, [, —, [J, [J. OHM cooTBeTCTBEHHO O3HavatoT
«MU», «USIUD, «HE», «EC/IU», «TOTAA M TOMBbKO TOraa». JTU CBA3KM MOXHO WMCMOJ/b30BaTh AJiA
obpazoBaHusA flormyeckux cdopmyn. Jlornyeckne CBA3KM MOryT ObiTb BblpaXKeHbl ApPYr yYepes
Apyra.

B matematnuyeckoi noruke Hapsigy CO CBA3KaMu BBOAMTCS NOHATUE KBaHTopa. Cywecteyet
KBaHTOp 06wWHOCTM — YV U KBaHTOp cywecTBoBaHua — 3. KBaHTOpbl onpeaensioT npeaesnbl
M3MeHeHUss nepemMeHHbIX. Jlornyeckoe BblpaxkeHue, cTosiLee Moc/ie KBaHTOpa, HasblBaeTcs
obnacTblo AeMCTBUA JAHHOMO KBaHTOpA.

MNpuBenéHHble NOHATUA NO3BONAIOT ChOpMyNMpPOBaTh NOHATHE hopmyna.

®opmMyna — 3TO NpeauKaT UK BbipaXKeHUe, COCTaBeHHOe M3 (OPMY/ C MOMOLLbIO JIOTU-
YECKMX CBSA3OK U KBAaHTOPOB.
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HeobxoaMmMo oTMeTUTb, YTO onpeaeneHne NOHATUSA hopMYysbl PEKYPCUBHO, B HEM MPUCYT-
CTBYET NOHATUE «hopMyax».

C nomoLwblo NoHATUS «hopMyNia» MOXHO ONnpeneNiuTb NpeasioXXeHUe.

MNpepnoxeHne — 310 chopMyna, B KOTOPOM Karkaas NepeMeHHas HaxopuTcs B npepenax
LEWUCTBUA KBaHTOpa obwHOCTU. B Lensx nakoHWYHOCTU B 3anvcu MpeasioXKeHWM KBaHTOpbI
06LLHOCTH onyCKatoTcA.

MNprMepoM NpennoxXeHUs MOXKET CNYXKWUTb BblparKEHUE:

6abyLka (x, y) < mama(x, z),mama(z, y).

CopepkatenbHo 3Ta 3anMcb O3Ha4aeT, Yto babylika — 3TO «MamMa Mambl».

Ncnonb3ys BBeaEHHbIE NOHATUA POPMYIbI U NPEANOKEHUS, MOXKHO onpeaenuts noboe or-
HOLLUEHWe, BbipakaloLLLee CBOMCTBA 3/IEMEHTOB. JTO O3HAYAET, YTO €C/M A1 HEKOTOPOMW COBO-
KYNMHOCTbIO 3/1eMEHTOB 3aaaHa opMmyna unu npepioxeHune, npuHumaioLee 3HayeHne NCTU-
HA, To 3Ta COBOKYNHOCTb SIB/ISETCA MHOXECTBOM 3JIEMEHTOB, 33[laBaeMbiX AAHHOM hyHKUKUEN
WK npepnoxeHueM. Taknum obpasom, MOXKeT BbiTb CHOPMYSIMPOBaHa TEOPUS, MO3BOSAIOLLASA
onpenensaTb MHOXECTBA, OHA HAXOAWUTCS B OCHOBE UCHUC/IEHUA NpearKaToB, KOTOpoe, B CBOKO
ouepepb, asnsetca 6ason a3bika noruyeckoro nporpammuposanusa NMPOJOT.

Kak M3BecTHO, MHOXeCTBO MOXeT ObiTb 33[4aHO C MOMOLLbIO MEePEeYUC/IEHUS 3EeMEHTOB
MHOXecCTBa Mbo onpeneneHnMeM CBOWCTB ero anemMeHToB. B nepsom cnyyae gns onucaHus
3/1EMEHTOB MHOXECTBa MOXET ObITb MCMO/Ib30BAaHA COBOKYMHOCTb (hAKTOB, ABNSAOLLMXCA CUH-
TaKCUYECKOW KOHCTPYKLMEN A3bika. BmecTe ¢ Tem yacTo GbiBaeT HeobxoauMo 3aaath onpene-
NEHHbIE CBA3M U OTHOLLEHUS MeXay obbeKkTamu. Takue CBSA3U M OTHOLLEHUS 3a4atoTCs Npu no-
MOLLM NPaBWJ/I, KOTOPbIE TaKXe NPUCYTCTBYIOT B YMC/ie CUHTaKcu4yeckux anemeHTos MPOJIOMa.
MNpaBurna No3BoNAIOT COKPATUTL YMCIO (haKTOB, Basa 3HaHUM (TaK 0ObIYHO HA3bIBAKOT NPOrpam-
my Ha [MPOJ10le) ctaHoBUTCA Gonee nakoHuyHoW. MMpaBUNO MOXKHO MOCTPOWUTL, MPUMEHSAS
NPUHLMN pa3fefieHns UCXOLHOW 3ajayM Ha bonee npocTble. TakoW Noaxop HasblBaeTca Ae-
Komnosuuuen. lMpouecc 4EKOMNO3ULMK 3aBEpLUAETCA, KOrLa OTHOLLEHWUS CBA3bIBAOT 3admK-
CUpOBaHHble B 6a3e 3HaHWM 06beKTbI. B kayecTee npumepa npvBesémM NoCTpoeHne POACTBEH-
HbIX OTHOLLEHWHN:

6abyLwka (x, y) < mama (x, z), Mama (z, y);

6abyLika (x, y) < mama (x, z), nana (z, y);

fenywka (x, y) < nana (x, z), nana (z, y);

Jenywka (x, y) < nana (x, z), mama (z, y).

Ecnu BBecTM npaBuno, onpenensioliee NOHATUE «POAUTENbY:

poautens (x, y) < mama (x, y);

poautens (x, y) < nana (x, y).

TOraa NOHATUA Aeayluka v 6abyLika MOXKHO onpeaenuTb NpoLLe:

6abyuwka (x, y) < mama (x, z), poautens (z, y);

Jenywka (x, y) < nana (x, z), pogutens (z, y).

Ecnu Kk paHHoM 6ase 3HaHMIM 006aBUTb HECKOJIbKO (haKTOB, onpeaensiowmx Mam v nar, To
nosnyyaercsa 6asa 3HaHWM «CeMbs»:

mama (Cawa, Pepnsq);

nana (Cepéxa, Pens);

mama (Ons, Cawa);

nana (Konsa, Cawa);

mama (JTroga, Cepéxa);

nana (Peps, Cepéxa);

poautens (x, y) < mama (x, y);

poauTens (x, y) < nana (x, y);

6abyuwka (x, y) < mama (x, z), poautens (z, y);

nenywka (x, y) < nana (x, z), pogutens (z, y).
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[aHHoi 6ase 3HaHui ¢ nomowbto cpeacts [MPOJIOMa moxkHo 3aaatb Bonpockl. Hanpumep,
«fAsnsetca nu Cawa mamomn Mean?» unu «Asnserca nu Onsa 6abywkon Pegn?».

? mama (Cawa, Peps);

Oteer — UCTUHA;

? 6abywka(Ona, Dens);

OtBer — UCTUHA.

BbinonHas nporpammy, cuctema MNPOJIOI yctaHoBuna, 4To B paccMarpuvBaeMoi CeMbe
Ona — 6abywka Pean, a Cawa ero mama. Komnblotep BbINOMHUA YCIOBUSA TeCTa TblOpUHra, B
COOTBETCTBUM C KOTOPbLIM OH CAesa NpaBuibHbI BbIOOP M €r0 MOXKHO MPU3HATb «YMHbIM».

Bo3MOKHbIMK HanpaeneHUsIMK NMPUMEHEHUS NTOrMYEeCKOro MPOrpaMMUpPOBaHUA ABNAETCS
pabota c 6a3amu AaHHbIXx. MOXKHO [OCTATOYHO €CTECTBEHHbIM 0OPA30M OMUCbIBATL 3anpochl,
KOMOWHMPYSA NpeauKaThbl, MPUYEM Hay4UTb MUCaTb TAKME 3anpoCbl MOXHO AaXKe 4YesioBeka, Co-
BEPLUEHHO HE3HAKOMOrO C JIOrMYECKUM nporpammupoBaHueM. Jlornyeckoe nporpamMmmpoBa-
HWe NMPUMEHSAIOT M A5 pelueHna npobnem CTpyKTypu3aummn u pasbopa TekcTa Ha OCHOBE rpam-
MaTUYeCKMX MpaBul.

Ho B 3apgauax cosgaHuMa KayecTBEHHOro TeKCTa HeobxoaMMO 0BpaTUTbCsA K TEXHONOMUM
NMpUMeHeHUs HenpoceTen, KoTopas byaeT paccMOTpeHa no3aHee.

AHanus v reHepauums npennoXXeHUn ABNAETCA COXKHOW 3ada4ven. [1pu co3paHnm n Bocnpwm-
ATUM TEKCTa Ye/IOBEK OCHOBbLIBAETCS HE TOJIbKO Ha Habope CNoB U UX CEMAHTHKE, HO M Ha cob-
CTBEHHOM BMAEHUW OKpYy)Katowero Mupa. Hanpumep, ecnun B 6ase gaHHbIX coaep>Kutca dakr
«Meta orpemoHTMpoBan One KomnbloTEpP», TO Ha Bonpoc «Pasbupaertca nu MNeTa B KomnbloTe-
pax?» Hesb3s NONY4YUTb OTBET OT NMPOrPaMMbl, XOTA KXKETCS, YTO peLleHne «o4eBuaHo». N3-3a
HW3KOM CKOPOCTW aHasM3a U 0COBEHHOCTEN MPUMEHEHUS IOTMYECKUX A3bIKOB MX He yaaérca
NMPUMEHATb ANS PeLleHUs 3aAa4M NoMcKa KOTMKOB Ha KapTuHKe. OfHaKo 3ajayn CUHTaKCcu4e-
cKoro pa3bopa, aHann3a TEKCTOB M TOMY MOAO0DOHbIE Ha IOrMYECKUX A3blKax yaaeTca peluarb.

Eweé ofHO npuMeHeHMe NorMyeckoro NporpaMMMpoOBaHUsA — MOUCK pelueHui. Ecnu ectb
Habop 3HAHWUI O HEKOTOPOM CUCTEME U HY>KHO MOHATb BO3MOXHOCTb OOOMTH €€ 3aLuTy, TO 3TO
MOYKHO JTJAKOHWMYHO OMMcaTb NPU MOMOLLM NTOTMYECKUX SI3bIKOB M Ha4aTb NPOLECC Noucka pe-
weHun. NMomumo 3apay nepebopa nerko pelwmnTb Te, rae TpebytoTcsa NorMyeckue paccy>kaeHus,
aHanu3 KoJa Wan ecTeCTBEHHOro TeKCTa.

Asbik MNponor MoXKHO MCMob30BaTh A1 CO3AaHUA COOCTBEHHOTO A3blKa CO CBOMMMU MpaBu-
namu, no3BoNAIOWMUMU OpraHM30BaTb B3aUMOLENCTBUE MEXAY Pa3/IMYHLIMU NPeaMETHbIMU 06-
nacTtamu.

BakHO oTMeTUTb, YTO MPOrpaMMbl Ha JIOFMYECKUX SA3blKaxX OKa3sblBaloTCA HeadEKTUBHDI,
HO YA06HbI, 0COBEHHO eciv peyb He MAET 006 orpaHUYeHHbIX, CreLnanM3MpoBaHHbIX peLleHn-
Ax. MporpamMma Ha MnepaTMBHOM fA3blKE UCMOMHAETCSA BbICTpee aHaNorMyHoW NporpaMmsbl Ha
JIOrMYecKoM, HO 3aTpaTtbl Ha HanMcaHue nporpamm Ha [ponore HUXe B pasbl.

B Hawe#M cTpaHe B Kypce MHbopMaTUKK akTUBHO npuMeHsncs lNponor-/l, ocHoBaHHbIM Ha
MPUHLMMNAX MaTeMaTM4yeCcKoM NIOrMKK, NpeacTaBnan cobor HUCXOAALWMIA NOAXOA K TEXHOMOMM-
AM «UCKYCCTBEHHOIO WHTENNIEKTa», OH bl peann3oBaH Ha LUKOJIbHbIX KOMMbloTepax U 6bin
[OCTYMeH ydawumcs, usydarowmnm nHgopmatuky. OcobeHHOCTbIO TPaHC/IATOPOB 3TOro A3blKa
NporpamMMMpoBaHusa 6bi10 UCMOSb30BaHWE POAHOrO A3blKa YHaLLMXCS, B YACTHOCTH, PYCCKOro
A3blKa, KaK OCHOBbI MOCTPOEHUS UHTepdenca B3aMMOAeNCTBUA NOSIb30BaTeNA U KOMMbOTEPA.

MN3yueHne neknapaTMBHbIX A3bIKOB MPOrpaMMUPOBaHUs, Taknx Kak [ponor, no oueHke ps-
[a MeToAMCTOB-UCC/lefoBaTeNen, LenecoobpasHo Kak BTOPOro rno nopsaaKy A3bika nocre usy-
YeHWS A3bIKOB UMMEPATUBHOMN NapaimrMbl. ITO MHEHWE OCHOBAHO Ha HECKOJIbKMX apryMeHTax.
Bo-nepBbix, M3y4yeHMe nornyeckoro nopxona NpenocTaB/isieT BO3MOXHOCTb HAy4YUTbCA MbIC-
NUTb MHade, 6onee rnyboKo oCBOWUTL Npouecc pa3paboTku. Bo-BTopbix, BaXHO paccMoOTpeTb
anbTepHaTUBHbIE METOAbI PeLleHus 3aaaqu, ucnonbsys Mponor. B-tpeTtbux, 6biBaeT yaobHo co-
3[aTb Ha JIOTMYECKOM fi3blKe MPOTOTWM, peanusylolmi Tpebyemble yHKLUMKU, U 3aTeM Ha ero
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OCHOBE CO34aBarTh MNOJIHOLEHHOE pelueHue. B-ueTBEpTbIX, faXe ecnv noruyeckue A3biku pes-
KO NPUMEHSIOTCS B peasibHOW NpaKTWKe, HO JeKnapaTUBHbIM NOAXOA BCTPEYaeTcsa AOCTAaTOYHO
4acTo, TaK KaK MHOTM1e A3blKW peanim3yloT B cebe nornyeckue unm dyHKUMOHasbHbIE 3/1IEMEHTbI.

Bocxopswas napagurma 6bina chopmynuposana B 2009 r. Ha ocHoBe MAEONOrMU HEMPOHHbIX

ceTe, unun Herpocetei. Cnesyet OTMETUTb, YTO OHA MOJy4YMUNa B HaCTOsLLEE BPEMSA LOCTaTOYHO
LUMPOKOE pacnpocTpaHeHue. HepoceTn B HacTosLwee BpeMs NPUMEHSIOTCS A1 AUArHOCTMKM 3a-
6onesaHui, B prHAHCOBOW M BAHKOBCKOM cchepax, Ha TpaHCnopTe A4 ynpasieHus 6ecrnunoTHbI-
MW aBTOMOBUNAMMU, B NMPOMBbILLZIEHHOCTU, CENIbCKOM XO3AK1CTBE, 06pa3oBaHUM U chepe UCKYCCTB.
HelipoHHble cetn SBnsloTCA OAHUM U3 BEKTOPOB Pa3BUTUSA MCCNIeLoBaHui B obnactv paspa-
60TKM UCKycCTBEHHOTO MHTennekta (MW). B ocHoBe 3Toro nogxona Haxo4UTCA NOMbITKa MoAenu-
pOBaTb HEPBHYIO CUCTEMY Ye/IOBEKA, BK/IlOUYas ee CrnocobHOCTb K caMoobyyeHuto. ITO MOXKHO B
onpenenéHHOM CTeneHn paccMaTpyBarb Kak MorbiTKy CMOAENMPOBaTb paboTy Mo3ra YenoBekKa.
NcKyccTBeHHble HEMPOHHbIE CETU — 3TO BbIYMCIUTENbHbIE CUCTEMbI, CMOCOOHbIE K CAMO06-
y4YeHUIo, NOCTENeHHOMY yBENMYEHUIO CBoel npouseoautenbHocTu. CTpykTypa HEMpPOHHOW ce-
TV BK/IOYAET:

— WCKYCCTBEHHblEé HEeMPOHbI, ABNSAIOLMNECS 3NIeMEHTapPHbIMW, CBA3AHHbIMU APYr C APYrOM
eavHULaMu;

— CMHanc — npeacraBnseT coboi CBA3b, UCMOMb3yeEMYIO ANS NEPEAYM-TIONYYEHUS UH-
hopmaumm mexay HeMpoHamu;

— CMUrHan — 3TO HenocpeAcTBeHHO nepepaBaemas MHbopMaums.

Cdhepa npuMeHeHMA UCKYCCTBEHHbIX HEMPOHHBIX CeTel NOCTOAHHO pacluMpsetcsa. B HacTo-

silee BpeEMS OHM MPUMEHAIOTCA B ClieAytoLmx obnacrax:

— MawuHHoe obyyeHune (machine learning), sasnaioweecs ogHUM U3 BULOB UCKYCCTBEH-
Horo uHtennekta. OHo ocHoBaHO Ha 06y4eHnn MU MHorouncneHHbIMKU NpUMepamMu oa-
HOTUMHbIX 3aaa4. MawwrHHoe obyyeHne aKTMBHO MCMOJb3YIOT Pas/iMyHblE NOUCKOBbIE
cucTeMbl, Takue Kak Google, AHpekc, BING, BAIDU. Ha ocHoBe MHOroYMcieHHbIX no-
MCKOBBIX 3aMpOCOB, BBOAUMbIX NOJIb30BATENIAMU €)KELHEBHO B 3TUX MOUCKOBbLIX CUCTE-
Max, afiropUTMbl AaHHbIX cMcTeM obyyatoTcs onpeaenats Hanbonee pefieBaHTHbIE AaH-
Hble, YTOObl NO/b30BATENN HAXOAWUM UMEHHO TO, YTO UM HeobXxoaMMO;

— B pobOTOTEXHMKE HEMPOHHbIE CETU MPUMEHAIOTCA A1 CO34aHUSA PA3/IMYHBIX aNITOPUT-
MOB, obecrneunBalomnx UX YHKLMOHMPOBaHWE, HanpuMep, pacno3HaBaHWe peun U
06pa3oB, CUHTE3 peun U T. 4.;

— CO34aTeNii KOMMbIOTEPHbIX CUCTEM MPUMEHSIOT UCKYCCTBEHHbIE HEMPOHHbIE CeTU Ans
BbINOJSIHEHWUS NapaNesibHbIX BbIYUCIEHWN;

— WCMOsb3ys HEMPOHHbIE CETU, MOXHO peLlaTb C/I0XKHbIE MaTEMATUYECKUE 3a0a4K.

MNpuHsTa cnepyiowasn knaccudukauma HeMPOHHbIX CeTel:

* CBEPTOYHbIE HEMPOHHbIE CETU

* PEeKKYpPeHTHble HEMPOHHbIe CeTH

* HeWpoHHas ceTb Xondunaa

CBépToyHble ceT — caMmbli MONYASPHbIN BUA UCKYCCTBEHHbIX HEMPOHHbIX ceTer. OHM ach-

(hEeKTMBHO NPUMEHSAIOTCA B CUCTEMAX pacno3HaBaHWa BU3yasbHbiX 06bEKTOB M 06paboTke pe-
uun. Takne HeMpPOHHbIE CETU NIErKO MacCLUTabMPYIOTCA U UCNONb3YIOTCA A5 Pacno3HaBaHus 06-
pa3oB., Nt06oro paspeLueHnsi, NOCKObKY B 3TUX CETAX MPUMEHSAIOTCA TPEXMEpPHbIe HEWPOHbI.
BHyTpu ogHOro cnos HEMPOHbI CBA3aHbI NLLIb HEBONBLIMM NOJIEM, Ha3blBAEMbIM PeLLENTUBHbIM
cnoeM. HeMpoHbl fpyrux cNo€B cBA3aHbl C MOMOLLbIO MPOCTPAHCTBEHHOM NoKanu3aunn. OyHk-
LMOHMPOBAHWE COBOKYMHOCTU TaKUX C/IOEB PeasniM3yioT creuuanbHble HelnHenHble hUnbTpbI,
yumuTbIBatOLLME BCE HOJbLLEE KOMYECTBO NUKCENEN.

PeKyppeHTHbIMW Ha3bIBAIOTCA HEMPOHHbIE CETU, COEAMHEHUS MEXAY HEMPOHaMKU KOTOPbIX

06pasyloT opueHTUpOoBaHHbIM LKA, OHW UMelT credyoume 0CobeHHOCTH:
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* Ntoboe coefMHEHWE UMEET CBOM BeC, ABMAIOLWMIACA BMECTE C TEM MPUOPUTETOM;

* y37bl MOTYT ObITb MO0 BBOAHbLIE, MO0 CKPbITbIE;

* B PEKYPPEHTHOM HEMPOHHOM CETU MHOPMaLUMA NepesaETCA CIOM 3a C/I0EM MO NPSMOM U
HenocpeaCTBEHHO MeEXAy HEMPOHAMU;

* 0COBEHHOCTb PEKYPPEHTHON HEMPOHHOW CETU COCTOMUT B HANIMUUKM 0COBOM «0bnacTv BHU-
MaHMWsA», B KOTOPOM MaluMHe onpeaensaioT dparMeHTbl AaHHbIX, TPebyoWmUX AONOHU-

TefibHoW 06paboTKMy.

PekyppeHTHble HEMPOHHbIE CETU MPUMEHSIOTCA B pacrno3HaBaHUM M 0OpPaboTKe TEKCTOBbIX
AaHHbIX (B yacTHOCTM, Ha base Takux ceTei pabortaiotr Google-nepeBoauunk, ronocosomn no-
mowwHuK Apple Siri).

HelpoHHas cetb Xondwunaa npencrasnser coboi caMoaccoumaTMBHYO CETb, CMOCOOHYIO
BbINOHATL yHKUMIO NamsaTM. OcHOBHOE €€ NpuMeHeHMe — BOCCTAHOBNEHWE 0bpasua, coxpa-
HEHHOrO NpeXxae HeMPOHHOW CETbIO, MO NPEACTABISEMOMY Ha BXOAE MCKAaXXEHHOMY obpasuy.

O6nacTtb NpMMeHeHUs HEMPOHHbIX CETEN B HACTOSLL,EE BPEMS OYEHb LUMPOKA.

Hanpumep, «yMHble» nnewnuctbl My3sbiku (Hanpumep, Axpekc.Mysbika unu Youlube nog-
OUpPatOT YHUKA/bHbIM MAEMIUCT, UCXOAA U3 TOTO, YTO Bbl CyLLAETE Yalle BCEro, U peKoMeHay-
0T nonb3oBaresnto). HelMpoHHble ceTn, KoTopble Mosiy4aroT NOCTYMMBLUYIO OT MOJb30BaTesien
nHgopMaLMIo, aHANU3UPYIOT €€ U NPOrHO3UPYIOT TO, YTO MOXKET EMY NOHPABUTLCS.

Ewé ogHMM HanpaeneHneM NMpUMeHeHWUs HEMPOHHbIX CeTeN SABNSETCA AMArHoCTUKa 3abo-
NIeBaHWM CENbCKOXO035MCTBEHHbIX KynbTyp. Mcnonb3ysa dotorpadumm pacteHni, MOXHO C BbICO-
KOW CTeneHbto TOMHOCTM ONpeaenvTb Bua, 3abonesaHns U cnocobbl ero neyeHus.

lNporHo3upoBaHWe noroabl B HacTosiLLlee BpeMs peasin3oBaHO C MOMOLLbIO MPUIOXKEHUS
«fAnpekc.MNoroga», paboTatoLLero ¢ BbICOKOM TOYHOCTbIO M MO3BOMAIOLWErO ONpeaeuTb MeTe-
OpONOrM4yecK1e U3MEHEHUS C TOYHOCTbIO 1O HECKOIbKMX MUHYT.

PacnosHaBaHue peuu Mo ABUKEHUAM ryb yenoBeKa, OCHOBAHHOE HA HECKONbKMUX ThbiCAYax
BUAEO3an1cen, peanusoBaHo B aHmuickon cucteme LipNet. Kak cnepyet u3 pesynsratos Te-
CTMPOBaHMWs, HEMPOHHAA CeTb CNOCOOHa NpaBuUIbHO pacno3HaBaTb pedb B 6onee yem 90 npo-
LleHTax c/y4yaes.

MNocTpoeHne onTMManbHOro MapLupyTa ABUXEHUSA TpaHCnopTa B ropoAax, No3BONSIOLLErO
ob6be3sxatb Npobku. MNprumepom MoXKeT ciyxuTb cuctema Axvaekc.Kaprtbl.

Mo>xkHo npuBecTH eLwé n apyrue npumepsi.

B HacTosLee BpeMs MCKYCCTBEHHbIM MHTENEKT MosiydaeT BCE Hosbluee pacnpocTpaHeHue
B cchepe obpaszosaHus. PopMUPYOTCA pasHble NOAXOAbl MO CTPYKTYPU3ALMKU HaMpPaBIeHUA U
ob6nacrten npumeHenns MU, Bo mHormux pabortax BbicKa3biBaeTcs Te3mc o Tom, yto UM — oc-
HOBa COBpeMeHHOM cuctemMbl obpasosaHusa. Ocoboe 3HaueHne NN umeet ansa cuctembl anek-
TpoHHOro obpasosaHusa. Hanpumep, «Akcenepartop oHnanH-wkon ACCEL» Bbigenser cneny-
oL Me HanpasneHusa ucrnonbsoeanua UA:

— WM crtaHOBUTCA MONHOLEHHbLIM YYacCTHUMKOM YydyebHoOro npouecca, obecrneyvsalowmm

afanTUMBHOE U MEePCOHaNM3NPOBAHHOE ODyYeHWE U KOHTPOSIb 3HAHUI B peXHUMe pealib-
Horo BpeMeHW. Ha ocHoBe aHanu3a AeAaTeNbHOCTM yY4EHMKA U y4UTeNs B NpoLecce npo-
BeaeHua 3aHATMM MU cnocobeH namMeHuTb TpaekToputo obydeHus;

— WU nozBonsert, ncnonbsys reMmucdmrKaLmio, NOBbICUTb 3aMHTEPECOBAHHOCTb Y4YaLLUXCS.
MoryT 6bITb UCMOJIb30BaHbI Pa3fiMyHble, OCHOBAHHbIE HA UFPOBbIX NOAXOAAX MPOrpam-
Mbl 0Oy4eHHUs;

— Ha ocHoBe cucteM MU Bo3MOXKHa aBTOMaTM3aums MHOPMaLMOHHbIX NpoLeccos B cde-
pe obpa3oBaHuA. ITO MOXKET BbITb OTHECEHO U K POPMUPOBAHMIO MPOrpPamMM U METOAMK
0byyeHus, aKTMBHOE NMPUMEHEHWE HEKOTOPbIX 3/IEKTPOHHbIX 0OpasoBaTenbHbIX pecyp-
Cbl UCK/IOYAET yyacThe YesioBeKa: 4yaT-6oTbl OTBEYAKOT Ha BOMNPOCH, po6OTbl MPOBOAAT
YPOKH, aCCUCTUPYIOT yUUTeNio.
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Cpena nporpammupoBaHusa gna Arduino

NMnaHupyeMblie pesynbraTbl OCBOEHUA y4eOHOro npeameTta
C ONMUCAHMEM YHUBEPCasbHbIX Y4EeOHbIX B,EeUCTBUN,
AOCTUraeMbix oOy4yaroWwmMmucs

JInyHocTHbIE:

MoBbILLEHWE CBOEro 06pa3oBaTe/IbHOro YPOBHS U YPOBHS FOTOBHOCTU K MPOAOIKEHUIO
0byyeHus c ucnonbzosaHnem UKT;

CcthOpMUPOBAHHOCTb NPeACTaB/ieHU O MUpe NPOdECCHit, CBA3AHHbIX C PODOTOTEXHU-
KOW, 1 TpebOoBaHMUsX, NPEAbABNSEMbIX PA3IMYHBIMU BOCTPEOOBAHHBIMU NMPOtheccUsaMu,
TaKMMU KaK WHXXEHEep-MexaHWK, KOHCTPYKTOP, apXUTEKTOP, NPOrpPaMMUCT, MUHXKe-
HEP-KOHCTPYKTOP MO POOOTOTEXHUKE;

HaBblKW B3aUMO- U CaMOOLIEHKM, HaBblKK pediekcuu.

[peameTHble:

onpenenaTb, pasnMyatb M Ha3blBaTb AETA/IM KOHCTPYKTOPA;
3HaTb NPUHLUMMbI AENCTBUA INEKTPOHHbIX U 3NIEKTPOMEXAHUYECKUX 3NIEMEHTOB;
NOHMMATb Ha3Ha4YeHWe 3N1eMEHTOB, UX DYHKUMIO;

BflafeTb OCHOBaMKU pa3paboTKM anropuTMOB W COCTABNEHUS MPOrpamMM ynpasieHus
poboTom;

3HaTb NpaBu/ia CoeAUHEHUA AeTanen B eUHYIO IEKTPUYECKYIO Lerb;

NMOHMMATb HaMUCaHHbIW NPOrPaMMHbIM KOZ YNpaBieHUs YyCTPOMCTBOM, BHOCUTb He3Ha-
YyuTeNbHble U3MEHEHUA, HE 3aTparuBatoLLMe CTPYKTYpYy nNporpammel (Hanpumep, 3Hade-
HWUSA KOHCTAHT) NepeMEHHbIX;

MPOBOAMTb HACTPOWKY U OTNAAKY KOHCTPYKLMK poboTa;

3anucbiBaTthb OTIAXKEHHbINM NPOrpaMMHbIN Kog Ha nnarty Arduino, Habnogatb U aHanuM3u-
poBartb pesysnbrar pabortbl;

NMPOXOAMTb BCE 3Tarbl NPOEKTHOW AEATENIbHOCTU, CO3/1aBaTb TBOpYECKUe paborTbl.

MeTan peOMETHbIE:

nepepabarbiBatb NOJyYeHHYIO MH(MOPMaLMIO: AenaTb BbIBOAbI B pe3ynbTaTte COBMECT-
HOM paboTbl BCEro Knacca, CpaBHUBATb U rPynnNMpoBaTh NpeaMeThbl U X obpasbl;
CaMOCTOATENbHO BbIAENATb U DOPMYNIMPOBATb NO3HABATE/bHYIO Liefb;

“CMosib30BaTh OOLLME NPUEMDBI peLleHUs 3aaay;

KOHTPONMPOBATb U OLEeHMBATb NPOLIECC U pe3yNbTaT AesATeIbHOCTH;

BbIOMpaTh AENCTBUSA B COOTBETCTBUM C MOCTAB/IEHHON 3a4aqen M YCIOBUAMMU e€ peanu-
3auuu;

yMeHUe BbINONHATb yuebHble AelUCTBUA B YCTHOU hopMe;

dhopMynmMpoBaTtb COBCTBEHHOE MHEHWE W MO3ULMIO;

OCYLLLeCTBNATb B3aUMHbI KOHTPO/b.

MDopmbl KOHTpONA

npaKkTUYecKasa HamnpaeJeHHOCTb 3aHATWUM, BbIMOJIHEHWE 3aKOHYEHHOMO MPaKTUYECKOTrO
NpoeKTa Ha KaXKLOoM 3aHATUM;

ayAMTOPHbIE 3aHATUA B MasblX rpynnax, MHaMBMayanbHble obpasoBareibHble TPAEKTO-
puu;

CaMoCTOATE/IbHOE BbINOSIHEHUE 3aJaHNN;

BbINOJSIHEHWE UTOFOBOIO NPOEKTa;

TeCTMpOBaHUe, pasnnyHble hopMbl onpoca.
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HopMbl OLEHOK 3HaHWUI U YMEHUI YyHaLLMXCsA MO YCTHOMY UTOFOBOMY OMNpoCy

lpumepHeil cnucok Bonpocob

1. MukpokoHTponnep Arduino.

2. CrpykTtypa u coctae Arduino.

3. OcHoBHble koMnekTyowue ansa cxem ¢ Arduino.
4. Tinkercad ans Arduino.

5. Yctponicteo ceetogmona Arduino.

6. Hanucanue cketues B Tinkercad.

OueHka «5» craBuTCcs, ecnm yyalwmincs NoaHOCTbIO OCBOM y4ebHbIM Matepuan; yMeeT n3-
NOXWTb €ro CBOMMM CJIOBaMW; CaMOCTOSITEe/IbHO MOATBEPXKAAET OTBET KOHKPETHbIMU NpUMepa-
MU; NPaBUIbHO U 0OCTOATENBHO OTBEYAET HA AOMOJHUTENIbHBIE BOMPOCHI YUUTENS.

OueHka «4» CTaBUTCA, €C/IM yHaLLMICA B OCHOBHOM YyCBOM/ y4ebHbIM MaTtepuan, Aonycka-
€T He3HauuTesbHble OLUMOKKU NPU Ero U3NOXKEHUU CBOUMU C/IOBaMU; NMOATBEPKAAET OTBET KOH-
KPETHbIMW NPUMEpPaMU; NPABUSIBHO OTBEYAET HA AOMOJIHUTENIbHbIE BONPOCHI YYUTENS.

OueHka «3» CTaBUTCA, €CNM YHaLLMICA HE YCBOWN CYLLECTBEHHYIO YacTb y4ebHoro mare-
puana; LOMYCKAEeT 3HAYMTENbHbIE OLUMOKKU NPU Ero U3N0XKEHUU CBOMMMU C/IOBAMU; 3aTPYLHAET-
CS NOATBEPAMTL OTBET KOHKPETHbIMU MpUMepamu; cnabo oTBeyaeT Ha LOMOJSIHUTENIbHbIE BO-
Mpochbl.

OueHKa «2» CTaBWTCSA, €C/IM yYaLMIACA MOYTU HEe YCBOMS y4ebHbIM Matepuas; He MOXeT
U3/I0’KUTb €r0 CBOMMMW C/IOBaMU; HE MOXKET NMOATBEPAUTb OTBET KOHKPETHbIMU NPUMEPAMU; He
oTBeyYaeT Ha 6ANbLUYIO YAaCTb AOMOHUTENbHBIX BOMPOCOB YYUTENS.

lMpoBepka u oyeHka npakmuyeckol pabomeor yyawuxcs

«5» — paborta BbiNnosHeHa B 33j@aHHOE BPeMs, CaMOCTOATENbHO, C COBM0AeHMEM TEXHO-
NIOrM4ecKom NnocnenoBaTeslbHOCTU, KA4eCTBEHHO U TBOPYECKH;

«4» — paborta BbINoSIHEHA B 3a4aHHOE BPEMS, CAMOCTOATENIbHO, C COBMI0AeHNEM TEXHO-
JIOrMYECKOW MOC/IeOBaTe/IbHOCTH, MPU BbIMOJHEHWU OTAE/NbHbIX Onepauuit JonyLieHbl He-
60sblLNE OTKNOHEHUS; OOLLMIA BUA U34ENNA aKKYPaTHbIN;

«3» — paborta BbINOMHEHA B 33jaHHOE BPeMs, CAMOCTOATE/IbHO, C HApPYLUEHWEM TEXHOJO-
rMYECKOW MocnefoBaTe/ibHOCTU, OTAE/bHbIE OMNepaLun BbIMOIHEHbI C OTK/IOHEHWEM OT obpas-
ua (ecnu He 6bILIO Ha TO YCTAHOBKW); M3genne odOPMIEHO HEOPEKHO WKW HE 3aKOHYEHO B
CpOK;

«2» — Y4YEHWK CaMOCTOSATESIbHO He CrpaBusica C¢ paboToi, TexHoNorMyeckas nocnenosa-
TENbHOCTb HapyLUeHa, NMPU BbINOIHEHUM OMepaLmnit AonyLLeHbl GOsbLUNE OTKIOHEHUS, n3aenue
odopMIeHO HEBPEXKHO U UMEET He3aBepLUEHHbIW B1A,.

CopeprkaHue yuebHoro marepuana

Ypok 1. 3HakomcTtBo ¢ Arduino

MukpokoHTponnep Arduino; npumeHeHue Arduino; OCHOBHble KOMMJIEKTYIOWME AN
cxem ¢ Arduino (npoBoaa, cBeTOoAUOAbI, PE3UCTOPDbI, NbE303/IEMET, KHOMKU U T. A.);
coctae nnarbl Arduino.

Ypok 2. OcHoebl nporpammupoBaHnusa B Tinkercad ans Arduino

Ownnann-cepsuc Tinkercad, BoamoykHocTu Tinkercad, npuHumnbl pabotbl B Tinkercad.

Ypok 3. CosgaHue nepsor cxemsbl B Tinkercad

DneKTpoHHas cxema, 6ubIMOTEKM KOMMOHEHTOB, NapaMeTpbl KOMMNOHEHTOB, BUPTYasbHble
NPOBOAHUKM, 3/1IEMEHTbI, CTAPTOBblE HABOPbI.

Ypok 4. Keiic «Csetodop»

Cxema ceetodopa 471 CUHXPOHW3UPOBAHHOW PEry/IMPOBKU aBTOMOOWU/IBHOMO U MeLLexos-
Horo nepexopga. AnroputMom paboTbl YyCTPOWCTB.
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JlabopatopHas paborta Ne 1. lNepsbie waru B Tinkercad
JlabopatopHas paborta Ne 2. HanvcaHve nporpammsbl gns Arduino
JlabopatopHas paborta Ne 3. Muratowmin ceetogmon,
JlabopatopHas pabora Ne 4. RGB-csetoamon

JlabopatopHas paborta Ne 5. KHonka — partumk Haxkatus
NaboparopHas pabota Ne 6. YnpasneHue cepsonpveoaoM
JlabopatopHas paborta Ne 7. Ceetodop Ha Arduino

MnaHbl yuebHbIX 3aHATUI

Ypok 1
YpoeeHb 06pa3oBaHusa: OCHOBHOE obLee
MpenmeT: MHpopmaTHKa
YpoBeHb U3yyeHus: 6a30BbIi
Pasgen: Cpepa nporpammupoBanus gns Arduino

Tema ypoka: 3HakomcTtBo ¢ Arduino. OcHoBHble koMnneKTytowue ans cxem ¢ Arduino
Knacc: 8

Tun ypoka: KOMOMHMPOBaHHbIM

Llenb ypoka: chopmrpoBarth y 06ydatoLmxcs npeacTaBieHne O MUKPOKOHTpOsiepax, no-
3HaKOMUTb C MUKPOKOHTposnnepom Arduino.

NMnaHupyembie pesynbrarhbl

NpeamMeTHbIE: MO3HAKOMUTL C MUKPOKOHTposinepom Arduino, o6n1actaMu ero npuMmeHe-
HUSA; U3YYUTb OCHOBHbIE KOMM/EKTYIOLME A5 cXeM (MpoBoAa, CBETOAMOAbI, PE3UCTOPbI,
nbe303/1eMeT, KHONKU U T. A.); coctaB nnatbl Arduino.

MeTtanpeameTHblie: CTaBuTb y4ebHble 3a4ayv Mog PYKOBOACTBOM YYuTesNs, MiaHWpOBaTbh
yuyebHylo [eATeNbHOCTb; OLEHUBaTb CBOIO AEATEe/IbHOCTb Ha YPOKEe Ha OCHOBE KpWUTEPUEB OO-
CTMXXEeHUA pe3y/bTata ydebOHO-no3HaBaTe/bHOW 3agayv ypoka; Habnogartb, CpaBHWBaTh, de-
NaTb YMO3aKJ/IlOUYEHUS; YCTaHABIMBATb NPUYUMHHO-C/IEAICTBEHHbIE CBSA3M.

JInuHOCTHBIE: NPOSABNATL MOTMBALMIO K M3YHEHWUIO HOBOrO yyebHOro Matepuana; cnocob-
HOCTb K CAMOOLIEHKE Ha OCHOBE KpUTEPHUA YCNELUHOCTHU y4eOHOM AeATeNIbHOCTH.

Bpemsa peanusaumu: 1 akagemnyeckun yac.

O6opynoBaHue U MaTepuasnbl: KOMMNbIOTEP, MPOEKTOP, MHTEPAKTUBHAA JOCKA.

Ypok 2
YpoeeHb 06pa3oBaHusa: OCHOBHOE obLee
MpenmeT: MHpopmaTrKa
YpoBeHb 13yyeHus: 6a3oBbli
Paspen: Cpena nporpammupoBanus gns Arduino

Tema ypoka: OcHoebl nporpammupoBanus B Tinkercad ans Arduino

Knacc: 8

Tun ypoka: KOMOUHUPOBAHHbI

Lenb ypoka: chopmupoBsarb y obyyalowmxcs npeacrasneHve o cepsuce Tinkercad, ero
BO3MOJKHOCTSAX A1a paspaborumka Arduino.

NnaHupyeMblie pesynbraThbl

MpepmeTHble: hopMUpOBaHWe NpeacTaBNeHns O PyHKLMOHae OHaWH-cpeabl pa3pabor-
ku Tinkercad, BoamoxkHocTsix gns Arduino, npuHuunax pabotsl B Tinkercad.

MeTtanpeameTHble: yMeHWe CaMOCTOATENIbHO ONpeaenAaTb uenu csoero obyuyeHus, cra-
BUTb U (pOPMYNMPOBaTh A/ Cebs HOBble 334a4M B YYEHUU U MO3HABATENbHOMN AEATENIbHOCTH;
dbopMUpoBaHME W pa3BUTUE KOMMETEHTHOCTM B 06GNacTM WMCMoOMb30BaHWUA WHGOPMALMOH-
HO-KOMMYHMWKALMOHHbIX TEXHONOMUI; NPUBEAEHUE NPUMEPOB, Noabop apryMeHToB, (opMysiu-
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poBaHWe 0OOCHOBAHHbIX BbIBOAOB MO 0OOCHOBAHUIO TEXHUKO-TEXHOIOMMYECKOrO U OpraHu3a-
LLMOHHOTO pELLEHUS.

JlnuHocTHble: hopMHUpoBaHUe MHTepeca K ulydeHuto pasgena «Cpepga nporpammupoBa-
HUs ana Arduino»; roTOBHOCTb M CMOCOBHOCTb OOYYAIOLLMXCA K CAMOPA3BUTUIO U JIMYHOCTHO-
My camoornpeaeneHuto; chopMUPOBAHHOCTb MX MOTMBALMU K OOYYEHMIO 1 LieNleHanpaBieHHOM
Nno3HaBaTesIbHOM AeATeNIbHOCTH.

Bpemsa peanusauuu: 1 akapemmyeckui vac.

O6opynoBaHue U MaTepHUasbl: KOMMbIOTEP, MPOEKTOP, MHTEPAKTUBHASA AOCKA.

Ypok 3

YpoeeHb 06pasoBaHusa: OCHOBHOE obLee

MpenmeT: nHpopmaTrKa

YpoBeHb 13yyeHus: 6a3oBbli

Paspen: Cpepa nporpammupoBanus gns Arduino

Tema ypoka: CosgaHuve nepsor cxembl B Tinkercad

Knacc: 8

Tun ypoka: KOMOUHUPOBAHHbI

Llenb ypoka: cdopmunpoBath y obyyalolmMxca npeactasieHne O Co3gaHue 3/1eKTPOHHOM
cxembl Arduino.

NnaHupyemMblie pesynbraThbl

NMpepmeTHbIE: NONy4YeHWe HaBbIKOB NOCTPOEHUS 3N1eKTPOHHbIX cxeM Arduino B Tinkercad,
6UbNMOTEK KOMMOHEHTOB, NapaMeTPOB KOMMOHEHTOB; MOJyYEHUE HABbLIKOB HanucaHwWe npo-
rpammbl gnsi Arduino v e€ pegakTMpoBaHue.

MeTanpegmeTHblie: yMeHWe COOTHOCUTb CBOW AEWCTBUSA C NNAHUPYEMbIMU pe3y/bTaTtamu;
OCYLLECTBNSATb KOHTPO/Ib CBOEM AEeATENbHOCTM B MPOLECCe AOCTUXKEHUA pe3ynbraTta; onpege-
NATb CNocobbl AEUCTBMI B paMKax NpPeasioKeHHbIX YCIIOBUU U TpeboBaHW, KOPPEKTUPOBATb
CBOW OEWCTBUSA B COOTBETCTBUMM C M3MEHSIOLLENCA CUTyauMen; YMEeHWe OLEeHUBATb MpaBusib-
HOCTb BbINOSIHEHUS y4eBHOW 3aAa4un, COOCTBEHHbIE BO3MOXKHOCTM €€ pelueHus; hopMUpoBa-
HUE W pPa3BUTUE KOMMETEHTHOCTHU B 06/1aCTH UCMOJIb30BAHUA MH(OPMALMOHHO-KOMMYHUKALM-
OHHbIX TEXHOJIOTUHA.

JInuHocTHbIE: hopMUpoBaHMe MHTepeca K u3ydyeHuio pasgena «Cpefna nporpammuposa-
HUA ana Arduino»; roToBHOCTb M CMOCOBHOCTL OOYHAIOLLMXCA K CAMOPA3BUTUIO U JIMYHOCTHO-
My camoonpefeneHunto; GopMUMpoBaHMe KOMMYHUKAaTUBHOM KOMMETEHTHOCTH B OOLLEHUU U CO-
TPYLHUYECTBE CO CBEPCTHUKAMM.

Bpemsa peanuzauuu: 1 akapemmyeckui vac.

O6opynoBaHue U Mmatepuanbl: KOMMbIOTEP, NPOEKTOP, MHTEPAKTUBHASA LOCKA.

Ypok 4

YpoeeHb 06pa3oBaHus: OCHOBHOE obLee

MNpenmeTt: nHdopmatmka

YpoBeHb 13yyeHus: 6a3oBbli

Paspen (cornacHo TemaruMuyeckomy nnaHupoBanuio): Cpesa nporpamMmmupoBanus ansa Arduino

Tema ypoka (cornacHo Tematuyeckomy nnaHupoeaHuio): Keric «Ceetodop».

Knacc: 8

Tun ypoka: KOMOUHUPOBAHHbI

Lenb ypoka: no3HakoMWTb C anroputMoM paboTbl YCTPOWCTBA «CBETO(OH», pasobparb
HECKOJIbKO BAapMaHTOB HaMMCaHUsA NporpamMmmbl peanv3aumu ceetogopa Ha Arduino.

NMnaHupyembie pesynbrarhbl

MpepmeTHble: nonyyeHne HasblKOB COOpKM cxeMbl «cBeTodop» Tinkercad, paspabotka
anropuTMOB, peanusyroLmx paboty ceetodopa.
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MeTanpeameTHble: yMeHWEe CAMOCTOATENIbHO MIAaHUPOBATb MYTU LOCTUXKEHWUS LeNen, B
TOM YuCne asbTepHATUBHbIE, OCO3HAHHO BblbMpaTh Hanbonee 3dheKTUBHbIE CNOCOObI peLue-
HUA y4eOHbIX U MO3HABATE/bHLIX 3a4a4; YMEHWE COOTHOCUTL CBOW AEWCTBMSA C MiaHUpPyeMbiMK
pe3ynsTataMu, OCYLLECTBAATb KOHTPOJIb CBOEM AeATeNIbHOCTU, ONPEeaENsTb CNOCOOb! AeNCTBUM
B paMKax NpefoXKeHHbIX YC/IOBUM, KOPPEKTUPOBATb CBOU AENCTBUS B COOTBETCTBUU C U3MEHS-
lOLLLENCSA CUTyaLMeN; yMEHME OLEHWUBATbL MPaBUIbHOCTb BbIMOSHEHWUSA YYeBHOM 3aauun.

JluuHocTHbIe: hopMHUpoBaHHWe MHTepeca K ulydeHuto pasgena «Cpega nporpammupoBa-
HUA ana Arduino»; roTOBHOCTb M CMOCOBHOCTL 0OYYAIOLLMXCSA K CAMOPa3BUTUIO U JIMYHOCTHO-
MYy CaMoOMNpefeNieHUI0; TOTOBHOCTb NMPU3HaBaTb BO3MOXHOCTb CyLLLECTBOBAHMUSA Pa3/IMYHbIX TO-
UeK 3pEHUs U NpaBa KaXKaoro MMeTb CBOIO; (hopMUPOBaHUE MOTUBALIMM K OOYYeHMIO 1 LieneHa-
NpaBieHHON NO3HABaTe/IbHOW AesATeNbHOCTH.

Bpemsa peanusauuu: 1 akapemmyeckui vac.

O6opynoBaHue U MaTepUasbl: KOMMbIOTEP, MPOEKTOP, MHTEPAKTUBHAA AOCKA.

OnucaHue nabopatopHbix pador

JlabopatopHas pabora Ne 1.
Mepebie waru B Tinkercad

TeopeTuueckas 4yactb

C kaxabiM rogoM poboToTexHWKa CTaHOBUTbCA nonynspHee. [nsa pa3paboTtku pobotos u
NPOCTbIX NMPOEKTOB Ucnonb3yetcsa nnargpopma Arduino, HO ANns U3ydeHUs faHHOM nnatchopmbl
Hy>keH MukpokoHTponnep Arduino UNO wnn NANO, pesuctopsl, cBeTOaMOAbl, COEAUHU-
TeslbHble MPOBOAA, MAaKeTHas nnarta, CepBONPUBOAbI, ABWUraTenu, OWUCMIEN, pene, [ATYUKU U
ceHcopsbl. Korga HeT nop pykow Arduino, MOXHO BOCnosib30BaTbcs cepBucoM Tinkercad.
Tinkercad — 3TO OHNaWH-cepBWUC, KOTOPbIM Ceryac NpuHaanexut komnaHuuv Autodesk,
KOTOPbI MO3BONAET cOBMpaTth 3MeKTpUYecKue uenu u nporpammuposarb Arduino, a Takke
npoBepATb paboTocnocobHOCTb, CMOAENMPOBaB npouecc. Ytobbl HayaTb paboTy, 4OCTAaTOYHO
3apeructpupoBarbcsi B Tinkercad. [naBHbIM NpevMyLLECTBOM NPOrpaMMbl, MO CPaABHEHUIO C
apyrumm CAD-pepaktopamu siBnsieTcs To, YTO OHa NpeacTaB/ieHa B BUAE OHNaNH-NPUIOXKEHUA
1 He TpebyeT yCTaHOBKM Ha KOMMbLOTEP.
Bosmox+Hocmu cumynsmopa Tinkercad onsa paspabomyuka Arduino
* Yno6HbIi rpadpmyecKuil peaakTop AJ1S BU3yasbHOro MOCTPOEHUS 3/IEKTPOHHbIX CXEM
* lNpepyctaHoBneHHbIM HAboOp Moaenen H6ONbLIMHCTBA MONYASAPHBIX 3EKTPOHHbIX KOMMO-
HEHTOB, OTCOPTUPOBAHHbBIM MO TUNAM KOMMNOHEHTOB

* CUMyNsaTOp 3NEKTPOHHbIX CXEM, C MOMOLLbIO KOTOPOro MOXHO MOAK/IOYUTD CO34aHHOe
BUPTyasIbHOE YCTPOWCTBO K BUMPTYa/lbHOMY MCTOYHWMKY MWUTAHUA U MPOCIeauTb, KaK OHO
6yaet paborarb

* CuMynsaTopbl 4ATYUKOB U MHCTPYMEHTOB BHELUHEro Bo3aencTBus. MoXKHO MeHATb noka-

3aH1A [aT4YMKOB, C/ieAs 3a TeM, Kak Ha HUX pearvpyet cuctema

* BctpoeHHbit pepaktop Arduino ¢ MOHUTOPOM NOpTa U BO3MOYKHOCTbIO NMOLLIArOBOM OTNAAKM

* [oToBble pnAa pasBepTbiBaHUA NpoeKTbl Arduino co cxemMamu U KOgoM

BusyanbHbii pegakTop koga Arduino
NMpakTuuyeckas yacTtb
Llenb paboTbi: 03HakomneHue c cepeucom Tinkercad.

Xop nabopaTtopHoi paboTbl

1. Peructpauums.
3angute Ha cawnT: https://www.tinkercad.com /. Bbibepute «Bxon B akkayHT/co3paHue
YY4ETHOM 3anucu». MoateBepAMB akKayHT MO MoyTe, BOWAMTE B CUCTEMY, yKa3aB BBEAEHHblE
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napameTpbl. B BepxHeM npaBoMm yrny Bbl yBUAMTE CCbIIKY B JIMYHbIA KabuHeT. B pexxume pepak-
TUpPOBaHUA NPOGUNA Bbl CMOXXETE MOMEHATb CBOM NCEBAOHUM, e-mail, onvcaHue, yCTaHOBWUTb
coTorpacduio, NOAKIIOUNUTb BHELLHWUE CEPBUCHI.

MNocne 3atana pervctpauuu Mbl Nonagaem Ha rMaBHYKO CTpaHULy, B I€BOM YacTU KOTOPOM
BUAMM CMUCOK MOAY/IEN, KOTOPbIMA MOXKEM BOCMOJIb30BATLCS, @ NOA HUMU CMIUCOK NMPOEKTOB.

L
E{-' AUTODESK
@r; TINKERCAD

3D-npoeKTol

Bnokn Kona CO3OATE

YpoKW

+ | Co3paTe NPOeKT

Puc. 161. Bug nporpammsl

YT106bI CO3aaTh HOBbIM NPOEKT, 4OCTAaTOMHO HaxkaTb KHoMKy «Co3parb NpoeKkT», pacnono-
YKEHHYIO MoJ CMMCKOM NpoekToB. [ocne 3Toro byaeT co3aaH NpoekT ¢ Ha3eaHueM Tuna Project
N. Ha>kaB Ha Hero, Mbl nepernaémM B peXXMUM NPOCMOTPA CMMUCKA CXEM, BKKOYEHHbIX B 3TOT NPO-
eKT. TaM ke Mbl CMOXXeM U3MeHWUTb CBOMCTBA NMPOEKTa (BKNOYas Ha3BaHUE), HAXKaB Ha COOTBET-
CTBYIOLLMIM 3HAYOK Cpa3y Noj, Ha3BaHUEM.

Cozparb HoByto cxemy B Tinkercad MoxHO aByMsi cnocobamu:

1. B meHto cnesa Bbibparb Circuits v cnpaea Hag cnuckom cxem BblbpaTtb komaHgy «Co-
3patb uenb». HoBas cxema byaert coznaHa BHe Kakoro-nMbo npoekTa.

2. Co3patb cxeMy B onpefenéHHoMm npoekte. [Ina 3Toro Hago cHavana nepewTv B OKHO
MPOEKTa, a 3aTeM HaxkaTb Ha KHonky «Co3patb» cBepxy Hag cnvckoM. oseuTca nepeyeHb TH-
noe cxeMm, Mbl Bbibupaem «Llenb». CozgaHHas cxema GyneT fOCTYMHa B 3TOM CMMCKE U B CMU-
cke Bcex npoekToB B MeHto Circuits.

MNocne BbINONHEHMA KOMaHAbI Bbl CPa3y e neperaete B peXuM pefakTUPOBaHUSA CXEMbI,
He BBOAS Ha3BaHUA. MMa ansa cxembl popMUpyeTcs aBTOMaTUYECKM.

* Y1066l 13MEHUTb HAa3BaHUE CXEMbI Y OTPEAAKTUPOBATb €€ CBOWCTBA, HY)XXHO NMepenTH B
PEXXUM NPOCMOTPa CMUCKa CXeM, HABECTU Ha 06/1acTb C HA3BAaHMEM CXEMbl U HaXKaTb Ha
UKOHKY «Hactpoikn». OTKpoeTcs OKHO, B KOTOPOM Bbl CMOXETE OTPeAAKTUPOBaTh Napa-
MeTpbl.

* 1N ypaneHua cxembl HA4O B TOM e peXknMe BbibpaTb B HAaCTPOWKax KoMaHay «Yaa-
NUTb>.

* [Insa npocmoTpa KpaTkon MH(popMaLMK O CXEME HY>KHO MPOCTO LLEKHYTb Ha HEE.
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* [lna nepexofa B pexvm peaaKTUPOBAHUA HY)XHO HABECTWM KypCOP MbilLM M BbiOpaTb
NOABUBLUYIOCSA KOMaHAy «M3MeHUTb».

RARRLY  TODESK:

%l’] TINKERCAD

3D0-npoekThi

i Ceoncrea...
BNOKK Koaa CO3AATH =
- OyenuposaTtk
YporW —
L MepeHecTHU B
! NpoexT..,
TeoW Knaccw

Sizzling Uusam Yoanuto

Project 2

I— Firmimed 1
Puc. 162. Bug nporpammsi

HakaB Ha komaHay «M3mMeHUTb», Mbl MONagaeM B pexxMm pefakTupoBaHus cxembl. C nomo-
LWblo YAOOHOro M MPOCToro rpacmyeckoro MHTepdenca MoXKHO HapUCOBaTb XKeNaeMyto 3eK-
Tpuyeckyto cxemy. Mbl MOXeM BblaensATb, NEPeHOCUTb OObEKTLI, YAANATb UX MPUBbIYHBIM BCEM
CcrnocoboM C NOMOLLbIO MbILLM.

an

o 3 ~
a"'.!' : Sirrling Busam H (=
Z B » o BSOS B - — - R ®ea B Hasar, MonEIRpon e Secoopt (e

Puc. 163. Bup nporpammbl

B pexxume pegakTMpoBaHusa paboyee OKHO NoAeNeHo Ha [Be YacTu: CripaBa pacnosioyXeHa
naHenb C 3aKnagkamu — 310 6ubnMoTeka KOMMoOHeHToB. Hag Hel HaxoauTca obnactb BU3y-
afbHOro pefaKTUPOBAHMSA CXeMbl C NaHesbio MHCTPYMEHTOB M C/leBa HaxoauTca obnactb pas-
MEeLLEHMUA CXEMb.

Zh B wm e E:] L= 3 . - = 61 ko | T T AT s nEpT i
Puc. 164. NaHenb MHCTPYMEHTOB
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Ha nonoce MHCTpYMEHTOB B BEpXHEW YaCTH CieBa HAXOAATCA OCHOBHbIE KOMaHAbI:

* [loBepHyTb 3nemMeHT

* Ypanutb

* Macwrabuposarb Nno pasmMepam 3KpaHa

* OTtmeHa

* [osTtOp

* AHHOTauus (co3gartb NpuUMedaHue)

* CKpbITb/NOKasarb 3/ieMeHT

B npaBo# vactu:

* Oto6pasunTb NaHesib NPOrPaMMUPOBaHKUA

* 3anycTuTb CUMYSIATOP CXEMbI

* Jkcnopt

* [logenutbea

CocraBbTe cxeMy, NpefcTaBNeHHyYO Ha pucyHKe. [lns atoro Heobxoanmo Bbibparb cBeToau-
on, v Arduino Uno.

-a
. 8
o
=

DEGITAL (PWM -] =

v ARDUINO ]

] ANALOG IN
S
R

Puc. 165. Bup nporpammbl

3aI'IyCTVITe NPOEKT, Bbl6paB Ha «Hauatb MogennpoBaHue». 3aFOpMTCF| cBetognon.

TR

(]
DIGITAL (PWM

ANALDG IN .

o e bW A
oG WE M e e

Puc. 166. Bup nporpammbl

BbiBoabl: B x0ae BbinosHeHUs naboparopHoi paboTbi MO3HAKOMMUIUCL C CUMYISTOPOM
Tinkercad gna Arduino.
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KoHTponbHbIe Bonpochi:

1. Kak cospgatb npoekr B Tinkercad?
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2. MNepeuncnute BosamoxxkHocTH Tinkercad pna Arduino.
3. HasosuTe ocHoBHble KOMMNOHeHTbl HTepdeiica Tinkercad.

JNaboparopHas pabora Ne 2,
HanucaHnue nporpammsbl ansa Arduino

TEOPETM‘-IECKaSI 4acTb

B 6onbwmnHcTBE cnydyae onAa pa6OTbI C NpoeKTaMun Arduino BbinonHseTcs cne,u,yrou.l,wﬁ anro-

PUTM OENUCTBUM:

1. Co3paTtb HOBYIO CXEMY MU OTKPbITb CYLLECTBYIOLLYIO ANl PEAAKTUPOBAHMS.

2. WUcnonb3ys BU3yanbHbIM peaakTop, CO34aTb CXeMy.

3. Hanucatb ckeTy B peflakTope KOoAa U 3arpy3vTb €ro B BUPTYasbHbI KOHTPOINED.

4. 3anycTuTb PeXXMM CUMYNSALUK, NPU KOTOPOK Mnata BUPTyasibHO NOAK/IIOYAETCA K UCTOY-
HUKY NMWUTAHUA M CXeMa HayuHaeT pabotatb. BHecTn HayanbHble faHHble A4S OATYMKOB U Ha-
6n1104aTh PeaKUMIO CXeMbl KaK BM3yasnbHO, TaK M HA BUPTYaslbHOM MOHWTOPE NopTa BHYTPM ca-

MOro cepsuca.

n PaKTU4ecKaa 4acCtb

Llenb paboTbi: HayuMTbCA CO34aBaTh M NpoOrpaMMuMpoBartb cxembl B Tinkercad.

Xop naboparopHoi pabotbi

Co3zpaite HOBbIM MPOEKT.

MNepexoguM B HErO M HaXKMMaEM Ha KHOMKY
Create, Bblbupasa tun — Circuit. MNocne 3toro
liara OTKpbIBAeTCA BMU3yasibHAsA cpefa pefakTu-
pOBaHWA, B KOTOPOW Mbl CMOXEM KaK Hapwuco-
BaTb CXeMy, TaK M Hanucatb M OTNaAUTb CKeTY
Arduino.

CospaBas cxeMy, BbINONHAEM TaKOM NOPAAOK
OencTB1Mn:

1) BbibupaeM Hy>KHble KOMMOHEHTbl M3 6u-
6/IMOTEKM KOMMOHEHTOB BHU3Y 3KpaHa U pasme-
LLLaeM UX B MoJie pegakTopa.

2) CoegmMHAeM KOMMOHEHTbI C MOMOLLbIO
BUPTYasIbHbIX NPOBOAHUKOB, PUCYSA MX MbILLIKOMW.

3) Pepaktvpyem napameTpbl KOMMOHEHTOB
(HanpuMep, BeNWYMHY COMNPOTUBIIEHUA Yy pe3U-
CTOPOB WU LBET NPOBOJOB).

Onepauus Bbibopa U3 6MbIMOTEKM fOCTaTOY-
Ho npocTa. CNMCoK 3N1eMEHTOB HaXOAUTCA BHU3Y.

BbibpaB anemMeHT, KIMKaeM Ha Hero, 3arem
nepemMeLLaeM B HY)KHOE MeCTO Ha CXeme W Kiu-
Kaem noeTopHO. OKHO CO CMMCKOM KOMMNOHEHTOB
MOXHO CKpPbITb UK MOKa3atb.

Ina pabotbl OOCTYMHO MHOXECTBO rOTOBbIX
3/1EMEHTOB, OT pe3ncTopa U baTtapeirku 4o Moay-
nen Arduino. lns ynobcTtea HaBuraumm Bce ane-
MEHTbl pa3buTtbl Ha Tpu BKAagku: Basic

B conepkanue
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Components. OcHoBHble KOMNOHeHTbI; Allcomponents. Bce gocTynHble KOMNOHeHTbI; Starters.
[oTOBblE NpefyCTaHOBNEHHbIE CXEMbI.

—aqeTyn

JCHOBHbIE

q
i

KotanoHeH Tz

OCcHOBHBIE
Bce

Crapronsie HaSopul
OcHOBHbIE
Arduino
Microbit
Ceoprku Llenen

Bce

Puc. 168. Bup nporpammbl

Bbibepem 3aknaaky Craptosblie Habopbl — Arduino. Cosgatenv cepsuca noaroToBUIMN He-
CKOJIbKO FOTOBbIX CXEM, KOTOpble MOXHO Cpasy e MOArpy3uTb B MPOEKT U pefaKTMpoBaTh NO
CBOEMY YCMOTPEHHIO.

Hatgute B cnncke nobyto cxemy ¢ Arduino v KaMKHUTE Ha Heé. [ocne NOBTOPHOro KuKa
3/1IeMEHTbI cXxeMbl ByayT pa3melueHbl B obnactv pegaktuposanus. [lasaiTe ans npyvmepa Bbi-
6epeM cxeMy TPEXKHOMOYHOrO My3blKasibHOrO MHCTPyMeHTa. PasmecTue e€, yBuaum Ha skpaHe
cnepytollee:

MaxeTHas nnaTta tepuaHue

Puc. 169. Bug nporpammbl
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Ilns npumepa Bbibepem cxemy «MepuaHue». Pasmectvs e€, Mbl yBMOMM Ha 3KpaHe creny-
foLee:

§ B - — - <71 Koa P HauaTe Mofenupons
Crag
Ardy
|

Puc. 170. Bug nporpammbl

KnukHyB Ha pasbém Arduino MM HOXKKW 3NEKTPOHHbBIX KOMMOHEHTOB, MOXHO Mpucoeaun-
HWUTb K HEM NPOBOJA, KOTOPbIM LLEMYKAMKU MbILIKU Mbl MPOTArMBaeM MO BCEM Hallel cxeme A0
Xenaemom Touku. [1ns OTMEHbl YCTAaHOBKM NMPOBOAA HYXKHO HaxkaTb Ha ESc munv Mbilkon Ha-
YKaTb Ha COOTBETCTBYIOLLYIO MKOHKY Ha NaHeNn MHCTPYMEHTOB.

Bce MHCTpyMeHTbI NS pefaKTMPOBaHUA Kofa CTaHOBATCA AOCTYMNHbI NOC/e nepexoaa B Co-
OTBETCTBYIOLLMI PEXKUM MPU HAXKATUM Ha KHONKY «Koa» B BepxHew naHenu.

B pexxvme penaktMpoBaHuaA Koda HaM AOCTYMHbI Clefyowue BapuaHTbl 4eNCTBUM:

* 3arpysuTb CKETY B «BUPTYyasibHbIM KOHTPOJIEP» U 3anyCTUTb CUMYATOP;

* nepekNoYnTb B BU3yasbHbIM pefakTop kopa tuna Scratch;

* MepeKNoYnTb B TEKCTOBbLIN PeaaKTop Koaa;

* MOAKAIUYUTb BUBANOTEKH;

* CKauaTb KOp, Ha CBOM KoMnbioTep B BUAe haina ¢ paclumpeHreM .ino (CKeT4 apaymHo)

* 3anyCTUTb OT/IaA4YMK C BO3MOXHOCTbIO CO3aHUSA TOYEK OCTAHOBOK MU MOHWTOPWUHIOM CO-

CTOSIHUI NepeMeHHbIX
* 0TO6pPa3mUTb UM CKPbITb OKHO MOHMTOPA

. - wm— €] Rogy P Hauame MOgrEipohaHee Swonogy [+ 1T

ROty
Broxn - + & & ¥ (Arduing Ung R3] -
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B @ nun
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Puc. 171. Bug nporpammbl
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Insa 3anycka cumynstopa Heob6XoauMo HaxkaTb Ha KHomMKy «Hauatb mogenupoBaHue» Ha
BEPXHEW NaHenNu.

[lns oCcTaHOBKM HY>KHO HakaTb Ha Ty YXe KHOMKY eLlé pas.

Yrto npoucxogut Bo Bpems cumynaumun? lNpakTuyeckn To e camoe, 4To U npu pabore ¢
peanbHol cxemon. CBeToanoabl CBETATCA, Nbe30ou3siyyartesib U3LAET 3BYKW, Basibl ABUraTesnen
Bpawatotca. Mbl MoXxeM oTcnekuBaTb TeKylliMe nokasatenu (HanpsXeHue, TOK) C MOMOLLbIO
MHCTPYMEHTOB MOHUTOPUWHra. A Take co34aBaTb BHELLUHWE CUTHasbl, NoJaBas Ha AATYUKU He-
06X04MMble 3HAYEHUSA, U OTC/IEXKMBATb PeaKLmMio Nnporpammbl. Hanpumep, MOXXHO 3aaarb MbiLu-
KOW pacnosioxxeHue obbeKTa [0 JaTyMKa PacCTOAHMSA, 3HaYeHWe OCBeLLEHHOCTU ans doTope-
3UCTOpPa, MOBEPHYTb PYYKY NOTEHUMOMETPA. TaKKe NpeKpacHO paboTaloT TaKue 3/1eMEHTbI, Kak
LCD-aucnneit — BbiBOAMMan MHpopMauMsa oTobpasuTcs NPAMO Ha 3KpaHe BM3YyaNnbHOro KOM-
MOHeHTa.

BbiBoabi: B XxOa€e BbiNonHeHUs naboparopHoi paboTbl HAYYMIMCb CO34aBaTh M Nporpam-
mMupoBaTtb cxembl Arduino B Tinkercad.
KoHTponbHble Bonpochbi:

1. Kakue cxembl Arduino npeactaeneHsl B Tinkercad?
2. Kak 3anyctuTb npouecc MoaenMpoBaHns?
3. Kak nogkniouutb 6ubnuoteku B Tinkercad?

OvpakTuyeckue marepuanbl

NHTepakTMBHOE 3apaHne «basosble komnoHeHTbl Arduino»
https: / /learningapps.org /watch?v=psmvqy3vn21

Puc. 172. Bug Qr-kopa

MopgnuwunTe ocHoBHble 3neMeHTbl Arduino.

Puc. 172. Unnioctpaums K 3agaHuio
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TexHonoruu KoagupoBaHUA U Nnepepadvu uHpopmMmauum

NMnaHupyeMble pe3synbraTbl OCBOEHUA Yy4eOHOro npeameTta
C ONMUCAHMEM YHUBEPCA/bHbIX Y4EOHbIX B,EUCTBUN,
AOCTUraeMbix obyuarowmmmcs

JInyHocTHBbIE:

¢dopmMHpoBaHMe YMEeHUSA CAMOCTOATENIbHOM AEATENbHOCTH;

hopmupoBaHue ymeHus pabotatb B KOMaHze;

(hopMHpoBaHME KOMMYHUKATUBHbIX HaBbIKOB;

¢hopmMrpoBaHME HABBIKOB aHaM3a M CaMOaHaNu13a;

hopMHpoBaHWe LeneycTpeMIEHHOCTU U YCUOYMBOCTHM B MPOLLECCE TBOPYECKOW, UCCe-
[oBareNibCKon paboTbl M yuebHOM AeATeNbHOCTH.

MpepgmeTHble:

¢opMUpoBaHME OCHOBHbIX MOHATUM, CBA3AHHbIX C KOAUPOBAHUEM U NPeacTaBfeHUEM
nHcbopMaumu;

hopMrpoBaH1e NOHATMI O paboTe C cUCTEMaMK CYUCTIEHUN;

opmMupoBaHMe 3HaHUIA 06 OCHOBHbIX NMPUEMAX PaboTbl B Pas/IMYHBIX MO3ULUOHHbIX
CUCTEMax CYUCEHUS;

opmMupoBaHMe 3HaHMI 06 OCHOBHbIX CNOCObax KOAMPOBAHUS Pa3fIUHHbLIX BUAOB MH-
dopmanmu.

MeTtanpegMeTHble:

¢opMUpoBaHMe yMEHUSA OPUEHTUPOBKU B CUCTEME 3HAHUM;

dbopmupoBaHue ymeHus Bbibopa Haubonee 3chdheKTUBHbIX CNOCOBOB pelueHus 3aaad
Ha KOMMbOTEPE B 3aBUCUMOCTU OT KOHKPETHbIX YC/IOBUM;

opmMUpoBaHMe NPUEMOB NMPOEKTHOM AEATENIbHOCTH, BKlOYAA yMeHUs BUaeTb npobe-
My, hOpMYyNMPOBaTb TEMY U Liesib MPOEKTa, COCTaBNATL MNJ1IaH CBOEN AeATE/IbHOCTH, OCY-
LLLeCTBNATb AEWCTBUA NO peanu3auuu nnaHa, pesysbrar cBoen AesTeNIbHOCTU COOTHO-
CUTb C Lenbto, Knaccuduumposartb, Habnogarb, NPOBOAUTL SKCNEPUMEHTLI, AeNaTb Bbl-
BOAbl M 3aK/NI0OYEHUSA, AOKA3bIBATb, 3aLUMLLATD CBOM MAEW, OLLEHMBATb pe3ybTaTbl CBOEM
paborbl;

¢hopMupoBaHMe yMeHUs pacnpeneneHms BpeMeHu;

¢dopmMHpoBaHNE YMEHUI yCreLHOW caMonpe3eHTaLu .

®Dopmbl KOHTpONSA

Bo BpeMA npoBeneHnA KypcCa npegnosiaraetca TeKYLLI,VIi;I, I'IpOMe)KyTOLIHbIﬁ W UTOTOBbIA KOH-

TpOnb.

TeKyLMI KOHTPONb OCYLLECTBNIAETCSA PEryNspHO BO BPeMs NPOBEAEHUs Kaxgoro nabopa-
TOPHOrO 3aHATUSA, 3aK/NIOYAETCA B OTBETE YHALLMXCA HA KOHTPOJIbHbIE BOMPOCHI, AEMOHCTPaLUH
NONy4YeHHbIX CKPMNTOB B cpeae Scratch, hpoHTanbHbIX ONPOCOB yuuTENEM.

Take B TeMaTM4eCKOM NNaHUPOBAHUW NPeAnonaraeTcs KOHTposibHasA pabora.

MprMepbl KOHTPONbHBLIX PaboTbl NPeacTaBAeHbl HUXKE.

1) MNepeBeaunTte B AECATUYHYIO CUCTEMY CHUCIEHUSA:
a) 10111,011,
6) AB3,26

2) BbinonHWTe nepeBoa U3 AeCATUYHOW CUCTEMbI CYUCTIEHUSA:
a) 3428,55 B nBOMYHYIO
6) 118248 B wecTHaguatepuyHyio
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3) BbluncnvTe B yKasaHHbIX CUCTEMAX CYUCTIEHUS:
a) 1101100000,01, + 10110110,101,

6) 1110000110, — 101111101,

) 1011001, * 1011011,

r) 10111, : 101,

n) 6521,; + 3CA8

e) 713164 — 62264

)‘K) 69416 * AB15

3) 6482816 . 5616

CopepxaHue u popma opraH1M3aumUmn y4eOHbIX 3aHATUI

MnaHbl yuebHbIX 3aHATUN

1. TexHonoruu nepepayu uHdopmauumu

PekomeHayeMoe KonM4ecTBO YacoB Ha JaHHylo TeMy — 2 yaca.

NnaHupyemblie pesynbrarthbl

NMpepmeTHbIE: NoNyYyeHMe 3HAHWM O MOHATUU MHOPMALMKM, CBOMCTBaX MHDOPMaLMK, TeX-
HoNorusx nepefayv MHbopMaLuu.

MeTanpegmeTHble: yMeHVWe NpoaHanvM3MpoBaTb NOCTaBMEHHYIO 3aAaqy U Te YCoBUS, B
KOTOPbIX OHa AO/KHA ObiTb peannsoBaHa, pacCMaTpuBatb pasHble TOYKWU 3peHUs U Bbibparb
npaBu/IbHbIA NYTb peannsaunn NoCTaBNEeHHbIX 3a4ay.

JIn4HOCTHbBIE: FOTOBHOCTb U CNOCOBHOCTb 0OYYAIOLLMXCA K CAMOPA3BUTHIO U JIMUHOCTHOMY
caMmoonpeesneHuio; OTBETCTBEHHOE OTHOLLEHWE K YYEHUIO, TOTOBHOCTb U CMOCOBHOCTL 0byya-
IOLLIMXCS K CaMOPa3BUTHIO MU caMOoobpa3oBaHUI0 Ha OCHOBE MOTMBALMM K OOYYEHMIO U NO3Ha-
HU1IO.

2. KopupoBaHue uHdopmaumm

PekomeHfyeMoe KOIMYeCcTBO YacoB Ha AaHHYylo TeMy — 2 vaca.

MnaHupyembie pesynbraThbl

MpepmeTHbIe: NONYyYeHUE 3HAHWUI O CNOCOHax KOAMPOBAHUA UH(OPMALMK, 3aKPENIEHUH
YMeHU1si KOAMpOBaTb MH(OpMaLMIO.

MeTtanpeameTHbie: yMeHMe NpoOaHaNM3MpoBaTh NMOCTAB/IEHHYIO 3a4ady W Te YCNOBUS, B
KOTOPbIX OHa AO/KHA ObiTb peanusoBaHa, paccMaTpuBatb pasHble TOYKWU 3peHUs U BbibpaTb
NPaBW/bHbINA NYTb peasM3aunu NOCTaBlEeHHbIX 3aaau.

JINYHOCTHbBIE: FOTOBHOCTb U CMOCOBHOCTb 0BYYAIOLLMXCA K CAMOPA3BUTHIO U JIMYHOCTHOMY
caMoonpefeneHuio; OTBETCTBEHHOE OTHOLLEHWE K YYEHUIO, TOTOBHOCTb U CMOCOOHOCTL 0byya-
IOLLIMXCS K CaMOPa3BUTHIO MU caMOObOpa3oBaHUI0 Ha OCHOBE MOTMBALMM K OOYYEHMIO U NO3Ha-
HUIO.

3. KogupoBaHue uucnosou nHdopmauum

PekomeHzyeMoe KOMYecTBO YacoB Ha AaHHYlo TeMy — 2 vaca.

MnaHupyembie pesynbrathbl

MpepmeTHbIe: NonyyeHne 3HaHuit 06 onpefeneHMn CUCTEMbI CUMCNIEHUS, MOHATUM MO3U-
LLMOHHbBIX U HEMO3ULMOHHbBIX CUCTEMAX CYUC/IEHWUSA; OCHOBAHWMW W andaBuTe CUCTEMbI CYUCIe-
HUWS; HAYYUTb NEPEBOANTb YAC/A U3 AECATUYHOW CUCTEMbI CYUCSIEHUSA B IBOMYHYIO, BOCbMEPUY-
HYIO U LUECTHaALATEPUYHYIO.

MeTtanpeameTtHble: ymMeHWe NpoaHanu3vMpoBaTb MOCTABEHHYIO 33fadyy U Te YC/I0BUS, B
KOTOPbIX OHa AO/KHA ObiTb peasn3oBaHa, pacCMaTpuBaTh pasHble TOYKU 3peHus W Bblibparb
MPaBWJIbHbINA NYTb peanusaumm NocTaeBeHHbIX 3a4ad.
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JInuHOCTHbBIE: rOTOBHOCTb Y CMNOCOBHOCTb o6yqarou.|,14xcn K caMOpa3BUTUIO U TIMHHOCTHOMY
camMmoonpeneneHno, oTeeTcCteeHHoe OoTHoweHne K y4eHUIo, rOoTOBHOCTb U cnocobHoCTb o6yqa—
IOUWLHNXCA K CaMOpPa3BUTUIO U CaMOO6pa3OBaHM}O Ha OCHOBE MOTMBALUKNU K o6yqumo M NO3Ha-
HUIO.

OnucaHue nabopatopHbix pador

JlabopaTtopHas pabora 1.
TexHonoruu nepepayu uHdopmauum

TeopeTuuecku matepuan

CurHanbl u 3HaKu. Yenosek cyuiectsyeT B MUpe MHOPMaLMK, OH NOCTOSHHO MosydaeTr
MHOPMALMIO U3 OKPY)KAIOLLLEro MUPa C MOMOLLbIO OPraHOB YYBCTB, XPaHUT €€ B CBOEW naMmsi-
TW, aHAIM3UPYET C MOMOLLbIO MbILLSIEHWS U OOMEHUBAETCA MHOPMaLMEN C APYTMMU NIO4bMMU.

HopmanbHoe dhyHKUMOHWPOBaHWE XKMBbIX OPraHW3MOB HEBO3MOXKHO 6€3 MosiydyeHus u uc-
nosib30BaHusa MHdopMaummn ob okpyKatolen cpege. MNosefeHne XKMBbIX OPraHU3MOB CTPOMUTCS
Ha OCHOBE MOJTy4YeHUs MHOPMALMOHHbIX CUrHanoB. MHpopMaLMOHHbIE CUrHAsbI MOTYT UMETb
Pa3IMYHYIO (DM3MYECKYIO MSIM XUMMUYECKYIO Npupody. JTO 3BYK, CBET, 3anax v ap.

MoBeneHue yenoBeka Tak e, Kak U XMBOTHbIX, CTPOMTCS Ha OCHOBE aHanu3a UHhopMaLum-
OHHbIX CUFHANOB, KOTOPbIE OH MOJIy4aeT C MOMOLLbIO OpraHoB 4yBCTB. HepBHble OKOHYaHWs
OpraHoB YyBCTB (peLenTopbl) BOCMPUHUMAIOT BO3AEMCTBME U NEePeaaloT ero no HEPBHOMW CUCTe-
Me B MO3T.

Bo Bpems obLieHus C ApyrvMMu flOAbMU YeNOBEK Mepesaét U nosyyaer uHbopMmaumio B
thopmMe cooBLLEHUI C MOMOLLLIO COTEH eCTECTBEHHbIX A3bIKOB. Ha 3ape yenoeeueckoi nctopuu
418 nepeaadv MHhopMaLMM UCMONb30BasICA A3bIK KECTOB, 3aTEM MOSBUIACH YCTHasA pedb. Ye-
NOBEK Hayuwusica 3anucbiBatb uHdopmaumio. lNepeble cnocobbl 3anucK MHGopMaumMm — 370
HaCKanbHble PUCYHKWU. 3aTeM MOosiBUIacb MUCbMEHHOCTb — 3anucb COOBLLEHWIM C MOMOLLbIO
creuunasnbHbiX 3HAaKOB — OyKB.

B cootBeTcTBHUM CO cNOCOBOM BOCMPUATUSA 3HAKM MOXKHO Pa3feSiuTb HA 3pUTESIbHbIE, CIy-
XOBble, OcsA3aresibHble, OOOHSATE/bHbIE M BKYCOBble, MPUYEM B YE/IOBEYECKOM OOLLEHWUU UC-
MOJIb3YIOTCA 3HAKM MePBbIX TPEX TUMOB.

K 3putenbHbiM 3HaKam, BOCMPUHUMAEMBIM C MOMOLLbIO 3PEHUS, OTHOCATCA BYKBbI U LMPbI
(oHM MCMONb3YOTCA B MUCbMEHHOMW PeyYm), 3HAKU XMMUYECKUX INIEMEHTOB, My3blKasibHble HOTbI,
LOPOXKHbIE 3HAKK U T. 4.

K cnyxoBbiM 3HaKam, BOCMPUHUMAEMBIM C MOMOLLBIO C/TyXa, OTHOCATCA 3BYKU (OHW MCMOSIb-
3ylOTCSA B YCTHOM peuu), a TakKe 3BYKOBblE CHUrHasibl, KOTOpble MPOU3BOAATCA C MOMOLLbIO
3BOHKa, KOJIOKONa, CBUCTKA, ryAKa, CUPEeHbl U T. 4.

Ina cnenbix paspabortaHa aszbyka Bpains, kotopas vcnonb3yet ocszatesibHbid Cnocob
BOCMPUATUSA TEKCTOBOU MHGopMaumu. K paspsgy ocssatesibHbIX 3HAaKOB MPUHAAJ/IeXxar Takke
YKECTbl-KaCaHWs: PYKOMOXaTusA, NOX/OMbIBAHWSA MO NJieyy v ap.

B KOMMYyHMKaLMK MHOMMX BUAOB XMBOTHbIX OCOOYIO POSib UrPaloT OOOHATENbHbIE 3HAKM.
YKnBoTHBIE MOMEYaIOT CBOIO TEPPUTOPUIO OOUTAHKUA C MOMOLLLIO 3aMaxos, YToObl OTNYrHYTb Yy-
)KaKa 1 nokasartb, YTO JaHHas TeppUTOPHA YKe 3aHsATa.

[ns nonroBpeMeHHOro XxpaHeH1si COOBLLEHMS C MOMOLLBIO 3HAKOB 3aMNWUCbIBAIOTCS HA HOCU-
TN UHOPMALMUH.

3HakoBble cucTeMbl. B ocHOBe 3HaKOBOW CUCTEMbI NIEXKMT HABOP 3HAKOB, Ha3blBAEMbIM
ancasmToM. ITU 3HAKK UMEIOT onpefenénHyio duanyeckyto npupogy. C HeKOTOpbIMKU 3HAKO-
BbIMM CUCTEMAMM Bbl XOPOLLO 3HAKOMbI U MOCTOSHHO UMW NOJIb3yeTech (A3bIKW, YMCNA, LOPOXK-
Hble 3HaKu), C APYrMMU MO3HAKOMUTECb Aanee. EcTecTBeHHbIM 4YenoBeYeCKUW A3bIK — 3TO
3HaKoBas cucTema. B ycTHOM peun 3HaKM — 3TO 3BYKW, B MMCbMEHHOM — OYKBbI UK andaseuT.
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B pasnuuHbix Haykax 6binun paspaboTaHbl Tak Ha3biBaeMble opMasibHble A3bIKKU (CUCTEMbI
cuncneHus, A3biK anrebpbl, A3bIKM MPOrPaMMUPOBaHUA M Ap.), OT/IMYME KOTOPbLIX OT €CTECTBEH-
HbIX 13bIKOB COCTOMT B CYLLECTBOBAaHUU OrPaHUYEHHOrO KOMYEeCTBa CTPOrnX NpaBus rpamma-
TUKM U CUHTaKCMCa M B OAHO3HAYHOM 3arMuCK 3HaKaMu cMbicna coobuieHuns. Hanpumep, aecs-
TUYHYIO CUCTEMY CHMC/IEHUS MOXKHO paccMaTpuBaTth Kak hopMasibHbIM S3biK, UMeloLwmi anda-
BUT (UMpPbI) U NO3BONAIOLLMI UMEHOBATb W 3aMMUCbiBaTb OOBLEKTLI (YMCA) M BbINOMHATL Had
HUMK apudMeTUYECKUE onepaLmm No CTPOro onpeaenéHHbLIM Npaeunam.

CywecTsytoT bopMasbHble A3blKM, B KOTOPbIX B KAYe€CTBE 3HAKOB UCMOJb3YIOT He BYKBbI U
uMdpbl, @ Apyrve CUMMBOJbI, Hanpumep 0603HAYEHUA XMMUYECKUX 3/1EMEHTOB, MY3blKaslbHbIX
HOT, M300paXKeHWUA 3/1EMEHTOB 3/IEKTPUHECKUX MU JIOTMYECKUX CXEM, LOPOXKHbIE 3HAKW, TOUKK
u Tupe (Koa asbyku Mopse).

[OBouuHas 3HaKoBas cuctema. B npoueccax xpaHeHus, 06paboTku 1 nepenayv uHdop-
MauWK B KOMMbIOTEPE MCMOMNb3YeTCs ABOMYHAS 3HAKOBasA cUCTEMA, andaBUT KOTOPOM COCTOMUT
Bcero u3 aByx 3HakoB {0, 1}. ®Ou3nyeckn 3HaKkKM peanusytotca B hopMe 3NEKTPUYECKUX UM-
nynbcoB (HeT umnynbca — 0, ectb umMnynbc — 1), a TakXKe COCTOAHWUI iIYEeK OonepaTUBHOM
NamsATU M y4acTKOB NOBEpPXHOCTEW HocuTenen uHdopmauuun (ogHo coctosiHue — 0, ppyroe
coctosHne — 1).

MMeHHO aBOMYHas 3HAKOBAs CUCTEMA MCMOJIb3YETCA B KOMMbIOTEPE, TaK KaK CyLLeCTBYiO-
LMe TEXHUYECKNE YCTPOMCTBA MOTYT HALEXKHO COXPAHATb U Pacrno3HaBaTh TONIbKO [iBa pasfivy-
HbIX COCTOAHMSA (3HaKa).

MpakTnuyeckasa yacTtb

Llenb pab6oTbl: 03HaKOM/IEHUE C NOHATUEM MH(OPMALMK, CBOMCTBA MH(DOPMALIMK, TEXHO-
Nnoruun nepefayu MHcbopMaLuu.

Xop, nabopaTtopHoi paboTbl
Pabota c nporpamMmamu 3anucu U BOCNpOU3BeaeH s BUOEO- U ayanodainios.

KOHTpOﬂbH blé BONpPOCbI:

1. B kakom copme B npouecce oOLLeHMSA C APYrMMU NIOAbMU YEOBEK NepedaéT v nonyda-
eT uHdopmMauuio?

2. C noMmoLLblo KaKMX OpraHoB Ye/I0BeK NnoJsiydaeT MHOPMaLMIO O BHELLHEM MUpe?

3. Kak Ha3biBaeTcs Habop 3HAKOB, IeXKallMi B OCHOBE 3HAKOBOW CUCTEMbI?

4. B 4ém cocTtouT otTiume hopMasibHbIX S3bIKOB OT €CTECTBEHHbIX?

5. B kakoi chopme peanusytotcs pU3MYECKU 3HAKU ABOUYHOW 3HAKOBOMW CUCTEMbI?

JlabopaTtopHas pabora 2.
KoaupoeaHue uHdopmauum

TeopeTuuecku matepuan

KoguposaHue nHdopmauuu. B npoueccax BocnpusaTtus, nepegadm U xpaHeHusa MHdop-
MaLMK KMBbIMU OpraHU3MaMu, Ye/TOBEKOM U TEXHUYECKUMU YCTPOMCTBAMU NMPOUCXOAUT €€ KO-
AvpoBaHue. Pe3ynbTaTtoM KOgMpPOBaHUA SBNSIETCA NOCNEAOBATENbHOCTb 3HAKOB AAHHOM 3HAKO-
BOM CUCTEMBI, T. €. MH(POPMALMOHHbIN KOA.

MpuMmepamu KOQOB ABNAIOTCA NMOCNEAOBATENILHOCTU OYKB B TEKCTE, UMGP B YUCIE, FeHeTU-
YeCKWUM Kop, ABOMYHbIM KOMMbIOTEPHbIM KOA U T. 4.

Kon coctout U3 onpeagenéHHOro KosmMyecTsa 3HaKoB (Hanpumep, TEKCTOBOe cooblieHue
COCTOMWT U3 OonpeaenéHHoro Konnyectsa ByKs, YUCIO — U3 ONpeaenéHHOro Konndyecrsa uudp
UT. 4.), T. €. UMeeT onpeneneHHyio OJnHy.
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NHdopmauus, BbipaxkeHHas C MOMOLLbIO eCTEeCTBEHHbIX U (hOpManbHbIX S3bIKOB B MUCbMEH-
HOW hopMe, 0BbIYHO Ha3bIBAETCA TEKCTOBOW MH(OPMaLMENn.

KonunuecteeHHas mepa uHgopmaumnun. Ecnm HekoTopoe coobuieHne NpUBOAUT K yMeHb-
LUEHUIO HEONpPeAEeNEHHOCTU HALLEro 3HaHWsA, TO MOXHO FOBOPWTb, YTO TaKoe COoobLLeHne co-
nepxuT MHdopmaumio. Takol noaxon K MHdopMaLmm, Kak Mepa YMeHbLUEHUS HeonpenaesneH-
HOCTU 3HaHWSA, NO3BONSAET KOJIMYECTBEHHO U3MePATb MHOpMaLMmio.

dopmyna, KoTopasi CBA3bIBAET MeXAy COOOM KOMMYECTBO BO3MOXKHbIX MH(OPMALMOHHbIX
coobuennin N n konmuectso uHdopmMauuu /, KoTopoe HeCET noslyyeHHoe coobuieHne, UMeeT
BUA:

N = 2/(%).

MuHMManbHOM eauHULEN U3MEepPeHUs KonmdecTBa MHGOPMaLMK, KaK Bbl JO/MKHbI 3HATb U3
WKONBbHOIMO Kypca WHdopMaTuku, ssnserca 6uT, a cregylowen Mo BeSUYMHE eauHU-
ued — 6aunT, NpUYEM:

16ait = 8 6ur = 23 6ur.

A KpaTHble 6anTy eauHWLbl M3MEPEHUS KONMYeCTBa MHMOPMAaLMU BBOAATCA CreLyloWwmM
obpasom:
1 kunobaiit (K6ait) = 20 6aitt = 1024 6aiir;
1 merabaitt (M6aint) = 20 Kéaiit = 1024 K6aiiT;
1 rurabaiit (M6aitt) = 2'° M6aitt = 1024 M6aiir.

@dopmyna (*) no3sonseT nerko onpeaennTb KoM4yecTso MHopMaLun B COOBLLEHNH.

KopupoeaHue TekctoBor uHdopmauuu. [1ns npeacraBneHns TeKCToBoM MHGoOpMaumm
(NponucHble U CTPOYHbIE BYKBbI PYCCKOrO M SIATUHCKOIO andaBuToB, LUMdpbl, 3HaKU U MaTeMa-
TUYECKME CUMMBOJIbI) OCTAaTOMHO 256 pasnuyHbix 3HAKOB. MOXXHO BbIYMC/IWUTL, Kakoe Kosude-
CTBO MH(OPMaLMK HeoHX0AUMO, YTOObI 3aKOAMPOBATbL KaXKAbIM 3HaK:

N =2'=>256 = 2/=>2% = 2l=>/ = 86ur

[na obpaboTku TeKCTOoBOW MHGOPMaLUKU B KOMMblOTEPE HEOOXOAMMO MPEefCTaBUTb €€ B
[ABOMYHOMN 3HAKOBOW cucTeMe. [11a KOOMpPOBaHMA KaXXAOro 3Haka Tpebyercss KOMIMYeCTBO MH-
cdopmauum, pasHoe 8 butam, T. e. A/IMHA LBOMYHOIO KOAA 3HAKa COCTAB/SAET BOCEMb ABOUYHbIX
3HaKOB.

KaxxaoMmy 3Haky Heo6XxoaMMo NOCTaBUTb B COOTBETCTBME YHUKAbHbIA ABOUYHbIN KO B WUH-
Tepeasne ot 00000000 po 11111111 (e mecaTnuHoM koge ot 0 po 255).

Yenosek pasnmyaeT 3HaKM MO UX HA4YepTaHMIO, a KOMMbIOTEP — MO UX ABOWYHbLIM KOAaM.
lpu BBOAE B KOMMbIOTEP TEKCTOBOM MH(OPMALMU MPOUCXOAMT €€ ABOMYHOE KOAMPOBAaHMWE.
MNonb3oBarenb HAXXMMAET Ha KNaBUaType KNaBWLLY CO 3HAKOM, U B KOMIMbIOTEP NOCTYyNaeT onpe-
LleNéHHan nocnenoBareslbHOCTb U3 BOCbMU 3/IEKTPUYECKUX UMMYNIbCOB (ABOUYHbIN KOA, 3HAKa).
Kop 3Haka xpaHWTCs B onepaTMBHOM NaMsATU KOMMblOTepa, rae 3aHMMaeT OfHy AYerKy (pasme-
pom 1 6awr).

B npouecce BbiBOga 3HAKa Ha 3KpaH KOMMbloTepa Npou3BoamuTCa obpaTtHoe KogupoBaHue,
T. e. npeobpa3oBaHue 4BOUYHOrO KOAA 3HaKa B €ro M3obpakeHue.

Kaxkpas umdpa ABOMYHOro KOMMbIOTEPHOTO Koaa HecéT 1 6ut nndopmaumnn. Cneposaresns-
HO, coobuieHune, cocTosLee U3 ABYX UMUdP, COaepKuT 2 6uta uHdopmauum, U3 Tpéx uudp —
36urauT. .

KoaupoeaHue rpacdmueckon mHdopmauum. lpaduueckas mHbopmauus MoxeT ObiTb
npeacTaBfeHa B aHa/IOroBoM (HenpepbIBHOM) Unu guckpetHol chopme. MNMpumepom aHanoroeo-
ro npeacraBneHus rpacduyeckon MHOpMaLUK MOXKET CNYXUTb XXMBOMUCHOE MOJIOTHO, LBET
KOTOPOro M3MEHSETCS HeMpPepbiBHO, a AUCKPETHOrO — M300pakeHue, HaneyataHHoe C MOMo-
LLLbIO CTPYWHOTrO NpUHTEpPa, COCTOsLLLEeE U3 OTAE/IbHbIX TOYEK pa3Horo uBeTa. [paduyeckume mzo-
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Opa)keHuss U3 aHanoroso opmbl B LUGPOBYIO (OUMCKPETHYO) npeobpasytoTca NyTéM npo-
CTPaHCTBEHHOW AMCKpeTU3aumuu. [pocTpaHCTBEHHYIO AMCKPETU3ALMIO M30OpaXKeHWss MOXKHO
CPaBHWUTb C NOCTPOEHMEM M306paXKeHUs U3 MO3auKu (GOSbLLIOTO KONMYECTBa MasIeHbKUX pas-
HOLBETHbIX CTéKoN). M306parkeHne pa3busaeTtca Ha OTaesibHble MasieHbKue hparmMeHTbl (TOUKM,
WU MUKCENN), NPUYEM KaXKabl 3/1EMEHT MMEeT CBOM LiBET (KpacHbIW, 3eN1E€HbIW, CUHUM U T. 4.).

B pesynbrate npocTpaHCTBEHHOM AWCKpeTU3auMK rpaduryeckas nHgopmauma npeacrasns-
eTCcA B BMAE PacTpoBOro uMzobpaxkeHus, KoTopoe GopMUPYeTCs M3 ONpeaeséHHOro Konuye-
CTBa CTPOK, KOTOpble, B CBOIO O4epeb, COAEPIKAT OnpeesiEHHOEe KOMMYECTBO TOYEK.

B npouecce guckpetusaumm MOryT UCNoNb30BaTbCA Pa3/IMyHbIE NaIUTPbI LLBETOB, T. €. Ha-
6opbl TeX LBETOB, KOTOPblE MOTYT MPUHWMaTb TOYKM U30bparkeHus. Konunuecteo usetoe N B
nanuTpe U KOMMYeCcTBO MHdOopMaumm [, HeobxoanMMoe AN KOAUPOBAHUA LIBETA KaXKAOMW TOUKM,
CBsA3aHbl Mexkay cobom M MOryT ObiTb BbIMMUCIIEHDI:

N =2,

B npocreiiwem cnyyae (4€pHo-6enoe nsobparkeHne 6e3 rpagaumi ceporo LgeTa) naaurpa
LULBETOB COCTOWT BCErO M3 ABYX LBETOB (4€pHoro u 6enoro). Kaxkaas Touka akpaHa MOXeT rnpu-
HWMMaTb OAHO M3 [IBYX COCTOAHMM («4EpHan» unu «benas»). MoXHO BbIMMCIUTB, KAKOe Konye-
CTBO MH(OpMaLMK HeobXxoanMMo, YTODbI 3aKOAMPOBATL LBET KaXKA0W TOUKM:

2 =2=>2"=2'=>|=16u

KonuuecTtso nHgopmaumum, KoTopoe MCNonb3yeTcsa 415 KOAMPOBaHUA LBeTa TOYKM U306pa-
YKeHus, Ha3biBaeTcs rmyobuHou uBeTta. Hanbonee pacnpocTpaHEHHbIMU 3HAYEHUAMU TNYOUHDI
LUBETa MPU KOAMPOBAHUM LBETHbIX U300pakeHuit aensatoTcsa 8, 16 unu 24 6uta Ha TOUKYy.

BpemeHHas puckpetusauusa 3syka. [lna Toro 4tobbl KommnbioTep Mor obpabartbiBarb
3BYK, HEMpPEPbLIBHbINA 3BYKOBOW CUrHaN AOMKeH ObiTb Npeobpa3oBaH B LMMPOBYIO AUCKPETHYIO
dopMy C NoMoLLbIO BpeMeHHON AUCKpeTM3aumn. HenpepbiBHas 3BykoBas BosiHa pasbusaetcs
Ha oTAesIbHble MasieHbKME BPEMEHHLIE YHaCTKU, MPUYEM AN KaXKA0ro TaKOro y4acTKa yCTaHaB-
NUBaeTCA onpeaesnéHHbIM YypoBEHb rPOMKOCTU. TakuMm obpasom, HerpepbiBHAsA 3aBUCMMOCTb
FPOMKOCTWM 3BYKa OT BPEMEHW 3aMEHSAETCS Ha [UCKPETHYIO MOC/iefoBaTeslbHOCTb YPOBHEM
FPOMKOCTH.

Yacrota auckpertusaumu. [1n1a 3anvMcu aHanoroBoro 3Byka W ero npeobpasoBaHus B
umdposyto hopMy Mcnonb3yeTcs MUKPOOH, NOAKMOYEHHDBIM K 3ByKOBOM nnare. Kayectso no-
JlYYEHHOTrO LUMPOBOro 3ByKa 3aBUCUT OT KOJIMYECTBA U3MEPEHUIN TPOMKOCTH 3ByKa B €AMHULY
BPEMEHM, T. €. YaCTOTbl ANCKpeTU3aumm. Yem Gosbluee KONMYeCcTBO U3MEPEHMIU NMPOU3BOAUTCA
3a 0fiHy ceKyHay (uem 6onblue YacToTa AUCKPETU3aLmMK), TeM TOYHee LMdPOBOIN 3BYKOBOW CUT-
HaN NOBTOPSIET aHANIOroBbIM CUrHan. Yactota AUCKpeTM3aLum 3ByKa — 3TO KOJIMYECTBO U3Me-
PEHUIM FPOMKOCTM 3ByKa 3a OfHY CeKyHay. Yactora guckpetusauum 3ByKa M3MepsieTcs B rep-
uax (M) v moxet nexkatb B guanaszoHe ot 8000 no 48 000 namepeHMIt rTPOMKOCTM 3BYKa 3a
opHy cekyHay (ot 8000 go 48 000 ).

Fy6buHa KopaupoBaHUA. YPOBHM FPOMKOCTM 3BYKAa MOXHO paccmarpueartb Kak Habop N
BO3MOJHbIX COCTOSHWM, AN KOAUPOBAHUSA KOTOPbIX HEOBXOAUMO onpenenéHHoe KONMYeCTBO
uHcopMaummn I, koTopoe HasbiBaeTcs rybuHOW KoaupoBaHus 3ByKa. [nybuHa KogupoBaHus
3ByKa — 3TO KOJIMYECTBO MH(OPMAaLIMKU, KOTOPOE HEOOXOAMMO A KOAUPOBAHWUA AUCKPETHbIX
YypOBHEeH rpoMKocTU undpoBoro 3syKa. Ecnm nssectHa rmybuHa KoaMpoBaHUs, TO KOJIMYECTBO
YPOBHEW rPOMKOCTU LIM(POBOIO 3BYKA MOXXHO paccyuTarb.

Myctb rnybuHa KogMpoBaHusa 3ByKa cocTtaenset 16 6uT, Toraa KONMYECTBO YPOBHEN rPOM-
KOCTM 3BYyKa paBHO:

N = 2 = 2% = 65536.

B npouecce koanpoBaHMa KaykAOMY YPOBHIO F[POMKOCTHM 3ByKa npucBaneaeTtcs ceon 16-6u-
TOBbIM [BOMYHbLIN KOA, HauMeHbLUEMY YPOBHIO FPOMKOCTM OydeT COOTBETCTBOBaTb KO,
0000000000000000, a Hanbonbwemy — MU,
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MNpakTUuyeckas yacTtb
Llenb paboTbi: 03HAaKOMJIEHME C MOHATMEM «KOAWPOBAHWE», CNOCOBAMU KOAUPOBAHMUS.

Xop nabopaTtopHoi paboTbl

3apaHus:

1. 3ameHsas kaxaylo OykBy e€ nopsaaKOBbIM HOMepoM B andasuTe, 3alwundpyunte dpasy:
«TULWE EQEWLb — OANBbLUE BYOELb».

2. B npamoyronbHoi Tabnuue pasmepom 9 X 9 pacnonoskute Bce 6yksbl andasuta 1 3Ha-
kv npenuHaHua. Co3gaamMm KoguMpoBOUHYIO Tabnuuy: Kaykaon O6ykee U 3HaKy NOCTaBUM B COOT-
BETCTBME ABY3HAYHOE YMC/IO — HOMEP CTPOKWU M HOMep cTonbua. 3awmndpynTe C NOMOLLbBIO
aton Tabnuupl dppasy: «kMOCKBA — CTOJIMUA POCCUN».

3. MuHumanbHas eguHULA M3MEPEHUs KOoNudYecTBa MHopMauMn — 3To (Bbibepute oguH
NnpaBu/IbHbIA BapUAHT):

1) 6awnt 2) 6uT 3) nukcens 4) aoNM

4. Bbluncnute, ckonbko 6ut cogepxutca B 1 Kbante, 1 Mbaiite, 1 baiire.

5. Konnuectso 3k3ameHaunoHHbIX 6unetoB pasHo 32. CryaeHT 6epéT 3K3aMeHauMOHHbIN
6unet. Kakoe konvMyecteo uHdopmMauum Nosyumns CTyaeHT Nocsie Toro, Kak yeuaen Homep 6u-
nera?

6. M3BecTHO, UYTO B Urpe KPeCTUKU-HOMIMKM BTOPOM UrPOK Mocsie MepBoro xoga nepeoro
urpoka nonyuunn 6 6ut MHpopmaumu. Kakon pasmep umeer none ans urpbi?

7. Kakoe KonuuectBo wuHdoOpMaumMm HecéT cooblieHne B BuAe [ABOMYHOIO Kopaa
101010001001?

8. y6buHa useta npuHuMaet 3Havenus 4, 8, 16, 24, 32 6uta. Yemy paBHO KOIMHECTBO LiBE-
TOB B Na/UTpe ANA KaX4oro ciydan?

KOHTpOﬂbeIe BOMPOCHI:

1. Yo Takoe MHOpPMaALMOHHbIN KoA?

2. CKONbKO [OCTaTOYHO 3HAKOB AJ1A KOAMPOBAHUS TEKCTOBOW MHGopMaLumn?

3. Kakoe konnuectso uHcopmaummu HeobxoanMmMo, YToObl 3aKOAMPOBATb LIBET KaXKAO0W TOUKU?
4. Yo TaKkoe rmybuHa KogMpoBaHus 3ByKa?

JNaboparopHas pa6ora 3.
KoaupoeaHue uncnoeoit uHpopmauum

TeopeTuuecku matepuan

[nsa 3anvcu MHdopMaummn o Konuyectse o6bLEKTOB UCMONb3YOTCA Ynucna. Yucna sanucol-
BalOTCSA C UCMOJIb30BAHMEM OCODObIX 3HAKOBbIX CUCTEM, KOTOPbIE HA3bIBAKOTCA CUCTEMAMMU CYUC-
nenvs. Andaeut cUCTEMbI CYMCIIEHUSA COCTOMUT M3 3HAKOB, KOTOpble HasblBalOTCA Uucbpamu.
Cuctema cumcneHma — 3TO 3HAKOBAs CUMCTEMA, B KOTOPOM YMC/ia 3anucbiBalOTCA Mo onpeae-
NEHHbIM NPaBWIaM C NOMOLLbIO 3HAKOB HEKOTOpPOro andaBuTa, HasbiBaeMbix Ludpamu.

Bce cuctembl cuncnenuns genatcsa Ha ase 6osbluMe rpynnbl: MO3ULMOHHbBIE U HEMO3ULIMOH-
Hble cMCTeMbl. B NO3MULMOHHbBIX CUCTEMAX CYUCNEHUA KONMYECTBEHHOE 3HaYeHue undpbl 3aBu-
CUT OT €€ NOJNIOXKEHUS B YMCIIe, @ B HEMO3ULMOHHBIX — HEe 3aBUCMT.

Heno3uuunoHHbie cucTeMbl cuucneHua. Kak Tonbko ntoamM Havyanu cumtatb, y HUX Nosi-
BWIACb NOTPEBHOCTL B 3anucK ynces. Haxoikm apxeosioroe Ha CTOSiHKax NepBOObLITHbIX JlloAew
CBMAETENbCTBYIOT O TOM, YTO MepBOHAYasibHO KOJIMYECTBO MPEAMETOB OTOOpaXKasiv pPaBHbIM
KOJIMYECTBOM KaKWUX-MOO 3HAYKOB: 3apyboK, YEPTOUEK, ToUeK. Takas cuctemMa 3anucu Yucen
Ha3blBAeTCA eAMHUYHOM, TaK KaK /loboe Y1CNo B Hel obpasyeTca NyTEM NOBTOPEHUS OQHOro
3HaKa, CUMBOJIM3UPYIOLLETO eAnHMLLY.
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[NpuMepoM HeNO3ULMOHHOW CUCTEMBI, KOTOpas COXpaHWUNacb A0 HALUMX AHEHW, MOXET Ciy-
YKWUTb PUMCKas CUCTEMA CYMCIEHMS, KOTOpas Hadasna NpuUMeHATbLCA Gonee ABYX C MOSIOBUHOM
TbiCcAY neT Hasapg, B [lpeesHeM Pume.

B ocHoBe puMckoW cucteMbl cumcnieHus nexxar 3Haku | (oanH naneu) ans umcna 1, V (pac-
KpbITas NafioHb) ansa uncna 5, X (ose cnoxenuble nagoxun) ana 10, a ana obosHayeHus yncen
100, 500 n 1000 ucnonb3ytotcsa natuHckue 6ykebl C, D u M.

B pumckol cucteme cuncneHua 3HadeHue umMdpbl He 3aBUCUT OT €€ MOJIOXKEHUS B YUChe.
Hanpumep, B pumckom dncne XXX (30) umdpa X BCcTpeyaeTcs TPUXKAbI U B KaXKAOM Cllyyae
obo3HavaeT ofHy U Ty e BennunHy — uucno 10, Tpu pasa no 10 B cymme gatot 30.

Y106l 3anucaTtb YMCNO B PUMCKOW CUCTEME CUMUCIIEHWUSA, HEOOXOAMMO Pa3fIOXKUTb €ro Ha
CYMMY TbICSY, MONYTbICAY, COTEH, NONYCOTEH, AeCATKOB, NATEPOK, eauHuUl. Hanpumep, neca-
TMYHOe uucno 28 npencraenserca cnegyowmm obpasom: 10 + 10 + 5+ 1 + 1 + 1 =
= XXVIII (pBa pecatka, natépka, Tpy eaAnMHULbI).

MNpu 3anMcK Yncen B pUMCKOM CUCTEME CHUC/IEHUS NMPUMEHSETCA NPaBWUO: KaXKabli MeHb-
UMM 3HaK, NOCTaBNEHHbINA cnpasa oT 6osbluero, NpUbaBnsAeTca K OobLLEMY 3HAKY, a KaXKabli
MEHbLUWI 3HAK, NOCTaB/IEHHbIN CneBa oT H6O/bLUero, BbluMTaeTcs U3 H6onbluero 3Haka.

Hanpumep, pumckoe uncno IX obosHauaetr 9 (—1 + 10), a XI ob6o3Hauaet 11 (10 + 1).
Hanpumep, uvcno 99 umeet cnepyiouee npefctaBieHne B PUMCKOM CUCTEME CUUCTIEHUS:

XCIX = =10 + 100—1 + 10

B NO3MLMOHHbIX CMCTEeMaX CYMCNIEHUA KONMYECTBEHHOE 3HAaYeHMe LUdpbl 3aBUCUT OT
€€ nosunumn B yncne. Nosnuma umdpbl B ucne HasbiBaeTcs paspagom. Paspsaabl ymcna Bos-
pacTaloT crpaBa HaseBo, OT MIaALLIMX Pa3pAA0B K CTapLUMM, MPUYEM 3HaYeHUA umdp B cocen-
HUX paspsgax Yucna pasvyaloTcs B KOIMYECTBO pas3, paBHOE OCHOBAHUIO CUCTEMBI.

B HacToswee Bpema Haubonee pacnpoOCTPaHEHHOW MO3ULMOHHOW CUCTEMOMW CHUUC/IEHUSA
ABNSETCA AecAaTMYHas cuctema. B vHdopmaTvke LWIMPOKO MCNONb3ylOTCA ABOUYHAS, BOCbMe-
pUYHaA W WecTHaguaTepuyHas CUCTEMbI CHUCTIEHUSA.

B necAtnuHOM cucteMe cuncneHus umdpa B KpalHen cnpaea nosvuumM obo3HavaeT Koau-
YeCTBO eauHuL, undpa, CMeLEHHasA Ha O4HY MO3ULMIO BfieBo, 0003HaYaeT KOMMYECTBO AECAT-
KOB, €LLE NeBee — COTeH, 3aTeM TbICAY U T. 4.

PaccmoTpum B KayecTBe npumepa gecsatnyHoe yncno 555. Lindpa 5 Bctpeyaetcs B uncne
TPUXKAbI, NPUYEM camas npasas obo3Ha4aeT NATb e4MHWL, BTOpas crpasa — MATb LECATKOB
W, HAKOHeL, TPeTbA — MATb COTEH.

Bbiwe pecatnyHoe uncno 555 6biio 3anMcaHo B NPMBbLIYHOMW 4S8 HAC CBEPHYTOM dopMe.
Mbl HacTOMBKO MPUBBIKNIM K TAaKOW hopMe 3amnncu, YTO YKe He 3aMeyaeM, Kak B yMe YMHOXKaeMm
umdpbl yncna Ha yncno 10 B pasnuyHbix cteneHsx, roe 10 senseTcs ocHoBaHMEM LeCATUYHOM
CUCTEMbI CYUCTIEHUS.

B paseépHyToi hopMe 3anmcu Yncna ymHoXKeHue umMdp YMcna Ha OCHOBaHUE NPOU3BOAMT-
ca B aBHOM copme. Tak, B pa3BepHyToM chopme 3anucb yucna 555 B AECATUYHOM cUCTeMe
OyneT BbIrnALeTb Cneaytowmm obpasom:

5554 =5 - 102 + 5. 10" + 5 . 10°,

Insa 3anucu fgecatmyHbiX Apoben MCNoMb3yloTCa paspaabl C OTPULATESIbHBIMU 3HAYEHUAMM
cTteneHen ocHosaHusA. Hanpumep, unucno 555,55 B passépHyTtoi dopme byaeT 3anmcaHo che-
pytowmm obpasom: 555,55, = 5 - 102 + 5. 10" + 5 - 10°+ 5 . 10" + 5 . 102

YMHOXeHWe unu peneHve pecAatdHoro yncna Ha 10 (BenuunHy OCHOBaHWS) NpUBOAWT K
NnepeMeLLeHnIo 3ansaTon, OTAENAIOWEN Lenylo YacTb OT ApOoOHOM, Ha OAMH pa3pan COOTBET-
CTBEHHO BNPAaBO WU BEBO.

Hanpumep:

555,559+ 10 = 5555,5,y;

555,554p: 10 = 55,555y,
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ABounuyHaa cucrtema cuncneHus. Yvicna B ABOMYHOM cUCTeMe B pa3BEpHYyToM chopMe 3a-
MUCbIBAIOTCA B BUAE CYMMbl OCHOBAHMSA 2 B Pa3/IMYHbIX CTEMNEHAX C KO3 dULMeHTaMu, B Kaye-
CTBe KOTOpbIX BbicTynatoT umdpbl 0 nnm 1.

Hanpumep, passépHyTtas 3anucb 4BOMYHOMO YMC/A BbIMIAAWT CledyoLmm obpasom:

A,=1-224+0-2"+1.24+0-2"+1. 272
3TO >Ke YMCIIO B CBEPHYTOM hopMe:
A, = 101,01,.

YMHOX€eHWe Unv aeneHne ABOMYHOIO YMcna Ha 2 (BeNnyYMHY OCHOBAHUSA) MPUBOAMUT K Nnepe-
MELLEHUIO 3anATOMN, OTAENAIOLWEN Lie/yto YacTb OT APOOHOW, HA OAUH Paspsad COOTBETCTBEHHO
BMNPaBO WK BNEBO.

Hanpumep:

101,01, - 2 = 1010,1,;

101,01, : 2 = 10,101,.

BocbmepuuHas cuctema cuucneHms. B BocbMepuyHoi cucteme ocHoBaHWe paBHO 8 u
andasut coctout U3 socbmu undp {0, 1, 2, 3, 4, 5, 6, 7}. 3anuwemM BOCbMEPUYHOE YNUCIIO B
CBEPHYTOM U pa3BepHyTOM chopMax:

T =7 -8+ 7 .8%

WectHapauarepuyHaa cuctema cuucneHusa. B wectHaguarepmyHon cucteme ocHoBa-
Hue paBHo 16 1 andasuT cocTouT U3 wectHaguatv umdp {0, 1,2, 3,4, 5,6, 7,8,9, A, B, C, D,
E, F}, npuuém nepeble pecaTtb undp umeloT obuienpuHaToe obosHadeHue, a ANsA 3anucu
ocTasbHbIX undp co 3Hadenusamu 10, 11, 12, 13, 14, 15 ncnonb3syrotcs nepeble WwecTb OyKe Na-
TUHCKOro andaeuTta. 3anviem LecTHaaUaTepuyHOe YMC/IO B CBEPHYTON U pasBeépHyToMn dop-
Max:

ABCDEF,; = A-16°> + B-16* + C-16* + D - 16°+E-16' + F - 16°=
=10 - 16>+ 11 .16+ 12 - 163+ 13 - 162 + 14 - 16" + 15 . 16°

MepBas no3vuMoOHHasA cucTeMa cuucieHus bbina npuaymaHa ewé B [lpesHem BasusnoHe,
NPUYéM BaBMNOHCKAA Hymepauus Obina LIECTMOECATEPUYHOM, T. €. B HEW WCMONb30BasioCh
wecTtbaecat umdp! NHTepecHo, 4To 4O CMX NOP NPU U3MEPEHUU BPEMEHW Mbl UCMOJIb3YEM OC-
HoBaHue, paBHoe 60 (B 1 MuHyTe copeprkutca 60 cekyHa, a B 1 yace — 60 MuHyT).

B XIX B. pOBONbHO LIMpPOKOE pacrnpoCTpaHeHue Mnosyyuna ABeHajuatepuyHas cucrtema
cuncnerus. [lo cMx nop Mbl 4acTo ynotpebnsem AtoXKUHY (Yncno 12): B cyTKax ABe AHOXKMHbI
4acoB, KPYr COAEPXKUT TPUALATb LIOXKWH FPagycoB U T. 4.

n PaKTU4ecKaa 4acCtb

Ll,enb paGOTbIZ O3HakKoM/1eHne ¢ OCHOBHbIMKU MOHATUAMU NMO3ULUMUOHHDBIX CUCTEM CHUCNE-
HUA, NOJTy4eHUA HABbIKOB MO pa60Te B Pa3J/INYHbIX MO3NULUMNOHHbIX CUCTEMAX CHUCNEHUNAX.

Xop nabopaTtopHoit paboTbl

1. Nepeeectn u3 2cc B 10cc
1) 10101011
2) 11001110

2. MNepesectn 3 10cc B 2cc
1) 3524
2) 345,5
3. BbinonHutb genctens B 2cc
1) CnoxxeHue
101010 + 1101
10000111 + 101010
11110001 + 11100
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2) Bbluntanue
101010111 — 1111
1100011 — 1011
10100001 — 1111

3) YMHOoxeHue
1010 - 11
110011 - 101
1100 - 101

4) [enenue
m . 1
1110 : 101
110110 : 110

KoHTposnbHbIe Bonpochi:

1. Yto0 Takoe cucrema cuyucneHua?
2. B 4ém cocTtouT 0TIMYME NO3ULMOHHOM CUCTEMbI CYUCSIEHUA OT Heno3suumoHHou? lNpuee-

AnTe NpUMepbl TaKUX CUCTEM.

UWHOOPMATUKA

3. Kakasa cuctema cumcneHvs MCnosb3yeTca YeNloBEKOM B NoBceaHeBHOM u3Hu? Kakas

MCNoNb3yeTCA B KOMI thTepe?

OvpakTuyeckue marepuanbl

Mpumep KogupoBaHusa 6yke pycckoro andaeura

c nomouwbto koaa LLleHHoHa—®aHo

Bykea Kop Bykea Kopn
npoben 0 A 110110
o 001 bl 110111
e 0100 3 111000
a 0101 b,b 111001
2 0110 6 11010
T 0111 r 11011
H 1000 Y 111100
c 1001 Z 1111010
p 10100 X 11101
B 10101 X 1111100
n 10110 ) 1111101
K 10111 w 11111100
M 11000 U 1111101
i} 110010 L, 11111110
n 110011 3 111110
y 11010 b 1M
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Marepuansbi gna opraHmsauum
U NpoBefeHUs y4eOHO-1UCCNenoBaTeIbCKOM
U NPOEKTHOU AEeATEe/IbHOCTU LUKOJIbHUKOB

Meponpusatue «J[leHb OTKpPbITbIX ABEPEN»

Llenb: nonynapusauma eatTeNbHOCTU LEeHTpa «Toyka pocTa» B urpoeok cdopme (urpa no
CTaHuuAM).

3agaya KakaoW KoMaHObl — MPOWTH MPeaoXKeHHble UCMbITaHUA Ha Kaxkgon obpasosa-
TenbHOM TouKe, NepeyncsieHHble B MapLUPYTHOM JIUCTE:

Touka «[lporpammupoBanue Ha Python»

Touka «TexHonorun kogupoBaHua U nepegady MHbopMaLnn»

Touka «Cpepa nporpammupoBaHus Scratch»

Touka «Cpepa nporpammupoBanus ana Arduino»

Touka «PoboTotexHuKkax»

Touka «Bonpocbl MCKYCCTBEHHOrO MHTENNEKTAY.

Ha BbinonHeHWe KaXkgoro 3afaHus oTBOAMUTCA 6 MUHYT, MO UCTEYEeHUW BPEMEHM KOMaHAa
nepexogmt K cneaytouien Touke pocra. [Megarorn 6yoyT cTporo oTcie)kueatb BpeMs U Kade-
CTBO BbINOJIHEHUSA 3afaHWs. B MapLupyTHOM nMcTe KOMaHabl Kaykabli negaror B COOTBETCTBUM
C onpeaenéHHbIMU Kputepuamu byaeT oueHuBath Bawwy paborty. MNponas mapwpyT Bcex obpa-
30BaresibHbIX Toyek, Mbl cobrMpaeMcs B 3TOM KabuHeTe A5 NoABeAEeHWUsA UTOTOB U NMPOBEAEHUA
pednekcum meponpusaTUs.

OnucaHue 3agaHunit 06pa3oBaTtesibHbIX TOYEK Urpbl

Touka «lMporpammupoBaHue Ha Python»

3aganue. MNonpobyeM HapucoBaTb MPOCTYIO KAPTUHKY M3 CMMBOJSIOB: OYKBbI «O», 3HaKa
NOAYEPKMBAHUSA U BEPTUKaNIbHOW YepTbl. HanuwuTte cnepytowmii kop;

print (‘Mpueet!’)

print (‘1o n3obpaxeHue cobaku’)

print(o_ )

print (‘1 ['11°)

A Tenepb 3anycTuTe BbINONHEHWE NPOrpamMmMbl C MOMOLLbIO KHOMKK Run. Y Bac gonxeH no-
Ny4YnTbCS pesynbrat «cobauka». HeobszatenbHO BbIBOAMTb KaXKAylO CTPOKY M300pakeHus C
nomMoLpio otaenbHoM cyHKLuMK print(). MOXKHO BbIBECTU HECKOJIBKO CTPOK C MOMOLLbIO OfHO-
KpaTHOro Bbl30Ba (hyHKLMM, AJ1S1 3TOFO 3aK/I0UWTE BECb TEKCT B TPOWHbIE KaBbIYKM.

A Tenepb nonpobyiite co3natb CBOM COBCTBEHHbIM PUCYHOK M3 cMMBOOB. Bbl MoxeTe co-
30aTb LeSbli CIOXKET MKW OTKPLITKY K NMpasgHuKy. Mcnonb3yiTe TOUYKM, CKOOKM, 3HAKKW Noavép-
KWBaHuA 1 niobble Apyrue CUMBOSIbI.

BHumanue! He wucnonbsyiite BepxHWe KaBblYKM B MPOLLECCE «PUCOBAHUS» CUMBONA-
MW — TPW KaBblYKM MOAPAL «3aKPOIOT» TEKCT. TakKe CTOWUT OblTb OCTOPOXKHEE C ABOETOYUSA-
MU — 06 nx ponu B Python Bbl y3HaeTe uyTb nosxe.

Touka «TexHONorMM KOJUPOBaHUA U Nepepavu UHhopMaLUn»

3apanue 1. «MNaponb»

KoopauHaTHoe yCTpOWCTBO ANA yNpaBneHUa KYpCOPOM M OTAAYM Pas/iMyHbIX KOMaHg, KOM-
nototepy. O KakoMm ycTpoincTBe MAET peub? YcTpoWcTBO — 3TO naponb. Ha koopauHatHoM
MIOCKOCTU OTMETbTE TOYKU, KOOPAMHATbI KOTOPbIX NpuBeaeHbl HUxke. CoeiMHUTE TOYKMU NO BO3-
pacTtaHuto. NNoMHuTe, NnepeBoe YnMcno — KoopauHata no ocu OX, BTopoe YMCNO — KOOpAMHa-
1a no ocu QY. MNonyyeHHasa KapTMHKa — 3TO Naposb.
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Puc. 173. Bug Qr-kona

3apaHue 2. «[lonoBonomkas
Paclwmndpyite M3BECTHbIX CMELManUcToB B 06/1acTM MH(OPMATUKM U MHGOPMALMOHHbBIX
TexHonoru (kaptoukn ¢ QR-kopamu pacnevaratb 3apaHee). Hangure:

O Y10

1-a napa — cosgartenv ofHOro U3 A3bIKOB NPOrPaMMUPOBAHKS.
2-1 napa — co34aresiv MacCoBbIX KOMMbIOTEPOB KoMnaHuun Apple.
3-a napa — co3pareny coumanbHbIX CeTeM.

Touka «Cpepa nporpammupoBaHua Scratch»

3apaxuve. Hangute 3awmndposaHHble noHATUA Scratch.
NHTepakTUBHOE 3apaHue B learningapps.org.
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HanouTe zawnppoBadHee NOHATHR Scratch
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Puc. 174. Bug 3apaHus

Puc. 175. Bug Qr-kopa

Touka «Cpepa nporpammupoBaHusa ana Arduino»

3apaua. Cobpatb cxemMy no obpasuy M HayuWuTCs YNpaensTb CBETOAMOAOM (NporpamMmmupo-
BaHWe MWUraHWeM CBETOAMOAA).

MNopapok nogkntoyeHUs:

1. JnuHHYO HOXKY cBeToauopaa (aHop) noakntodaem K uncposomy Bbieogy D10 Arduino,
apyryto (katon) — 4depes pesuctop 220 Om k Beieogy GND.

2. 3arpyxaeM B nnaty Arduino ckeTy U3 IMCTUHTa.

3. Habniogaem npouecc MuraHus ceetogunopa.
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Puc. 176. Bup 3apaHus

B conepxaHue 17




CETb LEHTPOB LLU®POBOIO

OBPA3OBAHMSA AETEM «IT-KYB» UHOOPMATUKA

CkeTy 3KcnepuMeHTa NpUBEAEH B JIMCTUHTE.

const int LED=10; // BbiBOA ana noakntoyenus ceetoguopa 10 (D10)

void setup()

{

/ / KoHdurypupyem BbiBOA, NofKNo4eHUs cBeToaMoaa Kak Boixog (OUTPUT)
pinMode(LED, OUTPUT);

}
void loop()

{

/ / BKNo4aeMm ceetoauon, nogasas Ha Bbisog, 1 (HIGH)
digitalWrite(LED,HIGH);

// nay3a 1 cek (1000 mc)

delay(1000);

/ / BblKNo4Yaem ceBetoamoa, nogasas Ha Bbisog 0 (LOW)
digitalWrite(LED,LOW);

// naysa 1 cek (1000 mc)

delay(1000);

}

Tenepb Mbl MOXEM MO3KCNEPUMEHTUPOBATb C NEPUOAOM MUraHUsA CBETOAMOAA, MEHSAA B
CKeTye 3Ha4yeHus 3afepkku B pyHKuun delay().

Touka «PoboTtotexHuka»

MpoxoxaeHue nHtepakTusHoro «PobokeecTax.

https: / /docs.google.com /presentation /d /19GXlg k9rTQ4FsurbcbowTNI6pjsuG6710So-
9blFt0 /edit?usp=sharing

PoboKsecT

PoboToTEXHMKA - 3TO

6yayuiee, KoTopoe
| HacTano yxe cerogHa!

Puc. 178. Bug Qr-kopa
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Touka «Bonpocbl MCKYCCTBEHHOrO UHTEJIJIEKTAY.
https: / /infourok.ru / metodicheskaya-razrabotka-uroka-tema-iskusstvenniy-intellekt-3112186.
html

CopeBHOBaHUA NO poboTOTEXHUKE

Llenb KOHKypca — npuBieYeHUE yHalMXCA K MHHOBALMOHHOMY, HayYHO-TEXHUYECKOMY
TBOpYeCTBYy B 06/1aCTh POOOTOTEXHUKM.

B copesHOBaHUAX npuMHMMatOT ydacTue yyatumecs ot 7 net. KoHKpeTHble Bo3pacTHble orpa-
HWYEHUA OrOBaPUBAIOTCA A1 KaXKA0W HOMUHALMM.

Homunauusa «HOHbI poboTexXHUK».

B coctazanusx yyactsyiot yyawmecs 7—9 net. CopeBHOBaHWA B J@aHHOW HOMUHALMK NPO-
BOAATCA MO WHAMBUAYaNbHOW cUCTEME (OAMH YYACTHUK — OAMH KOHCTPYKTOP). YYacTHUKM
LOMKHbI cobpatb Mogesb Mo ONOPHOW CXEME M COCTaBWUTb 41 HEE NPOrpamMMy Mo npeaJsioxeH-
HOMY 3a[aHUIO U OOBACHUTD €.

Mobeantenem B HoMUHaLMK OOBABNAETCA YY4ACTHUK, HabpaBLwMii Hanbosbluee KONMYECTBO
6annos (MakcumasnbHoe Konuyectso 6annos — 50).

1) cbopka poborta cornacHo cxeme — pno 20 6annos;

2) nporpammuposarHue — po 20 6annos;

3) npeseHtauus mogenn — po 10 6annos.

HomuHauusa «Po6o-nono».
B coctsazanuu yuacteytot yuawmecsa 9—14 net. Urpoeoe none ans «ono» umeet pasmepsl
2000 X 1100 mm 6enoro useTa.

2000
&
Mecro crapTa W Bopota
TpadHan
poboTa pad 300MM
NUHKUA g
MepBblid mAay 300
T - i
- 200 - E
00
o A - -
28 . -
TpetTvid may
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Puc. 179. Bug nons

Boportamu siBnsitoTCa ABe ropM3oHTasibHble NAaHKu, WwupuHa cteopa Bopot 300 mM. B kaue-
CTBE MsAYeH BbICTYNAOT TEHHWUCHbIE WapukU. MecTa pacrnonoxeHus Msayen 0603HaueHbl Ha pu-
cyHKe. MAun yctaHaBnMBalOTCS Ha MOACTaBKU MPOM3BOJSIbHOM ¢hopMbl BbicoTon 10—15 MM 1
[OJIXHbl ObITb NPOMAaPKMPOBaHbl LM pamMmu MapKepoM.

Po60Tbl 4OMKHBI ObITb MOCTPOEHDI TONBKO U3 AeTanei Habopa LEGO. Pobotbl 6ynyT name-
PATbCA B BEPTMKA/IbHOM MOJIOXXEHWM, MPU 3TOM OHU HE LOIKHbI HU HA YTO ONMPATLCA U UX MOA-
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BUXKHbIE YaCTU AO/IKHbI ObITb MAaKCUMMasIbHO BblABUHYTbI. BbicoTa poboTa AomKHa COCTaBNATb
He 6onee 350 mm.

CocTs3aHWe COCTOUT U3 UHOMBUAYAbHBIX MATYEN, KaXKabIM U3 KOTOPbIX AJIUTCA OO TPEX 3a-
OUTbIX MAYEN B BOPOTa, HO He Bosiee YeTbipéX MUHYT (MAY npeactaBnser cobown Wwapuk ans
Urpbl B HACTOJIbHbIA TeHHWUC). [opAJOK BbICTYNNEHUS YyHaCTHUKOB onpenensetcs no HoMmepy
pervcTpauuu.

Cyabu hMKCUpYIOT BpeMs Kaykaoro 3abuToro mMada 1 3aHoCuT ero B Tabnuuy. Jlydwmnm cym-
TaeTCs UrpoK, 3aTpaTMBLUMIK HauMeHblLEee BPpeMS Ha BCe 3abuTble MsAYM, eC/IM UFPOKU NoKasasu
O[MHAKOBOE BPeMsA Mo TPEM 3abuTbiM MadaMm, To nobeautenemM ABNAETCA UIPOK MOKasaBLIMK
nydulee BpeMs Nno BTOPOMY 3aBUTOMY MsAYY U T. 4.

Po6oT 3HayanbHO HaxXoAMTCSA B UCXOAHOM TOUKe, 0603HaYeHHOM Ha nose. 3aJada urpoka:
ynpasnas pobotoM, 3abutb MauM B cTBOp BOpoT. lNocnenosarensHocTb 3abuBaeMbix MAYen
onpepenseT caM yyacTHuK. B cnyyae, ecnv May nokugaeT rpaHuLbl UFPOBOM 30HbI, He Monae B
CTBOP BOPOT, POBOT AO/MKEH BEPHYTHCA 3a FPaHu1Ly WTPAagHON MHMK, B 3TO BPEMSA MOMOLLHUK
BO3BpALLAET MAY Ha NOACTaBKY B 0603HaYeHHOe MeCTo, OTKyAa MsY Obin nepeMeLLEx.

Mo utoram nepeoro Typa COCTaBASAETCA PEUTUHI KOMaHA Ha OCHOBAHMKM KONMYeCTBa 3abu-
TbiIX MaYen. Jlydwme yeTbipe KomMaHabl BbixoasT B 1/4 duHana. B cnyyae onpokuabiBaHusa po-
60ota u B TedeHne 30 ceKyHa HEBO3MOXHOCTU NPOLOIKUTL UrPYy YYACTHUK BblObIBAET C Hyne-
BbIM pe3y/ibTaToM.

Martuun 6yayT npoxoauTb Nno Tem e npasunam. MNobeautenn byayt onpeaenaTbes U3 YeTbl-
PEX KOMaHA.

HomuHauusa «PeweHue 3apau Arduino».

YyactHukam Heobxoammo 3a 90 MUHYT cobpartb pasnuyHble cxeMbl Ha 6ase nnaropMmbl
Arduino 1 3anporpammupoBaTtb WX. 3afaHWs BbINOMHAOTCS B Cpefe MoAeNMpoBaHUS
TinkerCAD B COOTBETCTBUM C MHCTPYKLMEN, NOSTYyYEHHON B A€Hb NPOBEAEHMA KOHKYpCa OT op-
raHusatopos. bannbl 3a 3apaHue Hauncnatotcs Tonbko npu ero 100%-m BbinosHeHUK.

Mpumep 3apaHui.

1. Moaknountb Tpu cBetoamona (KpacHbin, XXENTbIW, 3eN€HbIM) M cMoaenMpoBarb pabory
cBeTocdopa: 3 CEKyHAbl FOPUT TONIbKO KPacCHbIM CBETOAMOL, 2 CEKYHAbI TOJIbKO MUTaIOLLUIM KEN-
oIt (0,5 cekyHapl roput, 0.5 ceKyHabl He ropuT, NoBTop 2 pasa), 2 CEKyHAbl FOPUT TOMbKO 3e-
NEHbIN.

2. MoaknounTb JATUMK rasa U nbesoanemeHT. [pu 3HaveHuu ¢ garumka 6onblwe 500 pas-
naétca 3ByK ¢ yactotor 500 Iy, npu 3Ha4yeHnn meHbwe 500 — 3ByK He BOCNPOU3BOAUTCS.

3. MopknounTb 3NaCTUYHYIO KNIABMATYpy M 7-MUCErMeHTHbIM WHaukatop. [lpu Haxartuu
undpsbl «0» Ha MHaMKaTope nosiensetcsa «0», npu Haxatm «1» — «1» n 1. a. no 9. Cumeonsl
1 GYKBbI BbIBOGUTb HE HY>KHO.

XakaToH No NnporpaMMUpOBaHUIO

XakaToH — copeBHOBaTeNlbHOe MeponpusaThe (KOHKYPC) ANA LUKOJIbBHMKOB, Ha KOTOPOM
HauuHatowme IT-cneunanuctol paspabarbiBatoT NPOTOTMN ByayLMX NPUNOXKEHWUN B 0bpa3oBa-
Te/IbHOM CermeHTe C UCMOJIb30BaHWEM CPeACTB MH(OPMALIMOHHbBIX TEXHOMNOMMHM.

Lenblo xakatoHa fBnsnacb nonynspusaums A3blka nporpammupoBaHus Ha Python u
Scratch, pa3BuTHe Hay4HO-TEXHUYECKOrO TBOpPYECTBA Cpeamr obyyalowmxcs.

B xakatoHe y4acTBylOT KOMaHfbl, B COCTaB KOTOPbIX MOTFYT BXOAUTb HE MeHee ABYX U He 60-
nee yeTbIpéx obydatoumxcsa 2—7 Knaccoe oT ogHoW obpasoBaresibHOM OpraH1M3aLmm Nom pyKo-
BOJACTBOM HacTaBHWKa. KomaHabl (hopMUpYOTCS HA OCHOBAHMM BO3pacTa Y4aCTHUKOB B rpyn-
nbl ot 8 oo 11 v ot 11 go 14 net. YyacTHMKM OQHOW BO3PACTHOM rpynnbl 4OMKHbLI 06nagaTth Ha-
BbIKAMMW MporpaMmMupoBaHus Ha Scratch nnm Python.

Tema xakatoHa — «CoBeplueHcTBOBaHWe obpa3oBatenbHOW cpepl».
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3afaya xakatoHa: onpegenuTb NpobeMy, COOTBETCTBYIOLLYIO TEME XaKaToHa, co34aTb npo-
AYKT (NnpunokeHue, urpa, CanT, Npe3eHTaums, aHMMaums), KoTopbli Oyaet AeMOHCTPUPOBaTh
pelueHue 3Ton npobnemsi.

Pabota Hap npoekTamMu COCTOMT M3 ABYX 3TanoB. Pesynbratom nepsoro 3tana sens-
eTca nnaH paboTtbl Hap MpoekToM. Pesynbrar BTOporo atana — MNPOAYKT WM MPOTOTMN
npoaykKTa.

Mocne 3aBeplueHUs BTOPOro atana KoMaHabl AEMOHCTPUPYIOT paboTocnocoOHOCTb Npo-
AyKTa (pernameHT BbICTynieHUs — He 6osiee 7 MUHYT: 3 MUHYTbI Ha BbICTYMEeHWE, 2 MUHYTDI

Ha IeMOHCTPALMIO NPOTOTUNA U 2 MUHYTbl — OTBETbI HA BONPOCHI).
OueHka NpoeKToB NPOU3BOANUTCS MO YETbIPEM OCHOBHBIM HanpaBeHUsaM;
— unaes;

— NpoAyKT (pyHKUMOHANBHOCTb, TEXHUYECKOE UCTONIHEHHE);

— MeHemXMeHT (pacnpeneneHue ponen, cobnoaeHe TanMuHra);

— [Au3anH (y3HaBaeMoCTb, KAYeCTBO UCMOMHEHUA);

— BbICTyMieHWe (NOSIHOTA PACKPbITUS TEMbI, KQYECTBO BbICTYMNIEHUSA).

Mobeantensamm KOHKypca NpU3HalOTC KOMaHAbl, a TakKe OTaesibHble NMua (HOMUHAHTI),
HabpaBwue Haubosbluee KONMYECTBO GasnfioB B COOTBETCTBUU C KPUTEPUAMU OLEHWBAHMSA.
Kaxkapin nyHKT oueHusaetcs no 10-6annbHoi cucteme.

CopeBHOBaHUsA NO NnporpaMmMupoBaHuio Ha Scratch

KoHKypc npoBoaMTCS NO HOMWHALMAM: UFPOBOE MPUIOXKEHWE; COLManbHbIM MynbThUIbM;
NpUoXeHWe, NO3BONSAIOLLEE HA OCHOBE AaHHbIX, BBEAEHHbIX MOMb30OBaTENIEM, PELUUTL OMNTU-
MM3aLMOHHYIO 3a4a4y; aHMMaLMA CTaTUYHbIX, PUCOBAHHbBIX PUCYHKOB MK hoTorpaduit.

Pabota gonmkHa cofepyKartb: 3aKOHYEHHOE MPUIOXKEHUE MM OBydaloWmMin MyNbTPUNbM C
BO3MOXXHOCTbIO MPOCMOTPa UCXOAHOrO KoAa.

PaboTbl OLEeHNBAIOTCA MO CIEeAYIOWUM KPUTEPUAM (MPUMEPHbIN CMIUCOK):

— aKTyasIbHOCTb M MpaKTUYecKas 3Ha4MMOCTb pa3paboTKu;

— paborocnocobHocTb (nporpamma pabortaet 6e3 cboes);

— HacbILLEHHOCTb 3/1IeMEHTaMU MYNIbTUMEAUMHOCTY;

— Ha/MyMe aHMMauuKu OObEKTOB;

— TMOHATHbIW Y 3aKOHYEHHbIW CIOXXET UCTOPUM;

— Hanuuyue TUTPOB,;

— CJIOXHOCTb NPOrpaMMUpPOBaHHS;

— KpeaTtMBHOCTb K noaxoay (co3aaHune cOOCTBEHHbIX CMPAnTOB, (hOHOB U T. A.);

— COOTBETCTBUE TEeME COPEBHOBAHUM.

Ketic «3Hankun». Heobxoanmo noarotoentb hoH M repoes Asis NpoeKkTa. Y4acTHUK BbiOu-
paeT of4Hy M3 NpeaMeTHbIX /MexXnpeaMeTHbix obnacten: «Maremaruka», «Mctopus», «Pobo-
TOTEXHUKA» W T. A., NPUAYMbIBAET CIOXKET, CO3aET NEPCOHAXM, BbINOJIHAOLLME POSib BELYLLMX
BUKTOPWHbI, COCTAB/IAET pa3Hble TUMbl BOMPOCOB, NPOrPaMMMUPYET CYETUYMK NPaBU/bHbIX /He-
npaBuibHbIX oTBeTOB. HeobxoanMo npoaymarh 3ByKOBOE COMPOBOXKAEHME K NPOBEpPKe OTBeTa
urpoka (Hanpumep, anaoAUCMEHTbI).

Macrep-knacc «Co3pai cBOM BUPTYanbHbIA Typ»

Llenb — no3HaKOMWUTb C MOHATUEM «BUPTYasbHbIM Typ», 0bnacTbio npumeHeHus 3D-naHo-
pambl, BbIAENUTb AOCTOMHCTBA M HegocTaTku naHopamam 360°. B xope macrtep-knacca yyact-
HUKK paspaboTatoT npoctor 3D-Typ oT nepeoro nuua ¢ nomowpto cepsuca Tour Creator
(https:/ /arvr.google.com /tourcreator /) Ha ocHoBe Google.

O6opygnoBaHue: VR-ouku (Lunem BupTyanbHOWM peasibHOCTH), MPOEKTOP, MHTEPAKTUBHASA 4O-
CKa, KoMnbioTep.
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Macrep-knacc «Google Cardboard unu VR-ouku ceoumu pykamum»

Lenb — 3HaKOMCTBO C NMOHATMEM «BUPTyanbHas peanbHOCTb», UCC/IefOBaHWe BO3MOXKHO-
cTen pa3nunyHbix VR-ycTpoicTts. B xone MmacTep-knacca y4acTHUKM BbINOJTHAIOT NMPOEKTHYIO 3a-
Jayy — Hay4arcs KOHCTpyupoBsaTb Mogesnb VR-o4koB 13 BbibpaHHOro matepuana.

O6pasoBarenbHbiii MHTEHcUB «3D-mopenuposarue n 3D-nevarb»

Uenb — no3HakoMWTb Y4aCTHMKOB C BUPTYasibHOW pPeasibHOCTbiO, AaTb OCHOBHbIE HABbIKW
paboTbl C MHCTPYMEHTApUeM BUPTYaslbHOM peasibHOCTU, OOy4YeHWe YHACTHUKOB aKTyasibHblM
TEXHOIOMMSAAM COBPEMEHHOMO LM(MPOBOro NPOU3BOACTBa, HaBbikam 3D-mopenvpoBaHus, npo-
ToTUnNUpoBanusa, 3D-ckaHupoBaHusa, 3D-nevaru.

Ha nepeom 3tane npoeeaeHusi MHTEHCMBA NpoxoauT norpyxkeHue B 3D-mMopennpoBaHue:
3D-texHonoruu (coBpemeHHoe cocTtosiHue, nepcriektuebl, AR\ VR, 3D-o6opynoeaHue), pabo-
1a ¢ 3D-rpadmkon, ocobeHHocTn nevatn 3D-mopenen.

Ha BTOpoM 3Tane y4yacTHMKM B COOTBETCTBMM CO CBOMMW WHTEpecamu 3anvcbiBaloTCA Ha
MPOEKTbI.

Ntorom uHTeHcuBa GypeT npeactasneHve (3awmta npoektos) 3D-mopenu, BktovaoLwen
3/1EeMEHTbI, HaneyataHHble Ha 3D-npuHTepe U NPOCMOTPEHHbIE B BUPTYasIbHOM peasibHOCTH.
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