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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 nogpasaenieHns obweobpasosartesibHbIX OpraH13aLmi, OCyLLeCTBIA-
lWMx obpasosartesibHylO AEATENbHOCTb MO OCHOBHbIM 06Ue0bpa3oBaTesibHbIM NporpaMmmam.
JaHHble LeHTpbl pacrnonoXeHbl B TOM YMUC/Ie U B CENTbCKOW MECTHOCTM U Masbix ropojax, Ha-
npas/eHbl Ha (hOPMUPOBAHUE COBPEMEHHbIX KOMMETEHLMIA M HABLIKOB Y OBOYYalOLLMXCH, B TOM
yucse no npeameTHbiM obnactam «TexHonorua», «Marematnka u Hdopmatnkas, «Dusnye-
CKas KynbTypa M OCHOBbI 6e30nacHOCTH Xu3HegeaTenbHoctu» B 2019 r.

LleHTpbl 06pasoBaHUa ecTeCTBEHHO-HAYYHOW HanpasieHHOCTU «ToYKa pocTa» Co3faHbl C
LIe/Iblo Pa3BMTHA y 0OyYaloLLMXCA eCTeCTBEHHO-Hay4YHOW, MaTeMaTuieckomn, MHhopMaLMoHHOM
rPaMoTHOCTH, (HOPMUPOBAHUSA KPUTUHECKOTO U KPEATUBHOMO MbILL/IEHUS, COBEPLUEHCTBOBAHMUSA
HaBbIKOB €CTECTBEHHO-HAYYHOW HanpaB/eHHOCTM, a TaKXe [ANA MPaKTUYEeCKOW OTpaboTKu
yuyebHOro marepuana no y4ebHoiMm npeametam «Pusukar, «Xumus», «bronorusas».

Lenb v 3apaum

* Peanusaumsa OCHOBHbiX 06Lle0bpa3zoBaTesibHbIX MPOrpamMM Mo y4ebHbIM npegMeTam
€CTeCTBEHHO-Hay4YHOM HanpaBfeHHOCTH, B TOM YNC/I€ B paMKax BHEYPOYHOM AesATesIbHO-
cTn obyvarowmxcs;

* paspaboTka U peanusaumsa pPasHOYPOBHEBbIX AOMOJHUTENbHbIX 06LEe0bpasoBaTebHbIX
nporpaMm ecTtecTBeHHO-Hay4YHOW HanpaBNEHHOCTH, @ TAKXKE UHbIX NPOrpPamMMm, B TOM YUC-
Ne B KAHUKY/SIPHbIM nepuos;

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

* OpraHv3auus BHey4ebHOW LeATeNIbHOCTU B KaHUKYIAPHbIM nepuog, paspaborka u peanu-
3aUMa COOTBETCTBYIOLLMX OOpa3oBaresibHbiX NPOrpaMm, B TOM Y1cie Ans narepen, opra-
HWU30BaHHbIX 0Opa3oBaTesIbHbIMU OPraHU3aLMUAMU B KAHUKYNAPHBIA NEPUOL;

* MosbleH1e NPoheCcCMOHaIbHOro MacTepcTBa NeaarorMyeckux paboTHUKOB LeHTpa, pe-
anM3yoLLMX OCHOBHbIE U AOMOJSIHUTESNbHbIe 0OLLeo0bpa3oBaTesibHble NPOrpaMMbl.

CoszpaHue ueHTtpa «Touka pocta» npeanosiaraet passutve obpasosaresibHON MHPACTPYK-
Typbl 06LieobpazoBarenbHOM OpraHM3aumu, B TOM Yucse ocHalleHue obuieobpasosarenbHOM
opraHv3aumu:

* obopynoBaHueM, cpeacTBaMm 0OydYeHUsi U BOCMIUTAHUA ANA U3yYeHUs (B TOM 4YKUCie IKC-
NepuYMEHTaNbHOr0) NpPeAMETOB, KypCOB, AMCUMMAWH (MOpynen) ecTecTBEHHO-HAY4YHOM
HanpaB/eHHOCTU MPU peanu3auuM OCHOBHbIX 0OLieobpasoBaresibHbIX MPOrpamMM M Ao-
NOSHWUTENbHLIX 06 eobpasoBaTesibHbiX NPOrpaMM, B TOM YuCie AJS PacLUMPEHUs Co-
Aep)KaHusa yuebHbix npeametoB «Dusmkar, «Xumusay, «buonorus»;

* obopynoBaHveM, cpeacTBamMmy obydYeHUs M BOCNUTAHUA ANA peanusaunu nporpaMm ao-
NOSIHUTE/IbHOrO 0OPa30BaHMA eCTeCTBEHHO-HAYYHOM HanpaBieHHOCTH;

* KOMMbIOTEPHBIM U MHbIM 0OOPYLOBaHMEM.

Kpome TOro, ueHtpbl «ToYKM pocTa» MOryT BbICTynaTb B POSM MPOCTPAHCTBA A/l PA3BUTUSA
UMPOBON rPAMOTHOCTU HaCENEHUS, TBOPYECKOMN U NPOEKTHOW AEeATENIbHOCTU, NO3HABATEIbHOM
AKTMBHOCTM YYaLLMXCA, UX poauTenemn, neaaroros v np. JaHHbIM NPOEKT paccynTaH Ha 5 ner.

Llenbio paHHoro nocobus siBNsieTcs Co3faHWe YCNOBUW ANiA BHELPEHWS HA YPOBHAX Ha-
yasibHoro obuiero, 0CHOBHOro obuero u (unun) cpeaHero obwero obpasosaHUsi HOBbIX METO-
[OB ODy4YeHWs M BOCMWUTAHMS, 0Opa3oBaTesibHbIX TEXHONOTMMIM, OBEecneymBaloLLMX OCBOEHUE
06yyYaloLLMMUCS OCHOBHbIX U AOMNOMHUTENbHBIX 06LeobpazoBartesibHbIX NPOrpaMm LUdpoBo-
ro, eCTeCTBeHHO-Hay4YHOro, TEXHUYECKOrO M ryMaHuMTapHoro npodwunen, obHoBEHWE copep-
)KaHWA WM COBEPLUEHCTBOBAHME METOAOB OOy4yeHMs MnpefaMeTHbIX obnacten «TexHonorusy,
«Maremaruka u uHdopmatrkay, «Pusnueckas KynsTypa U OCHOBbI HE30MACHOCTH XU3Heaes-
TENIbHOCTU».
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HopmarueHas 6a3a

1. KoHctutyuns Poccuickon ®Depepaumn  (NpuHSTa  BCEHAPOAHbIM  FOJIOCOBAHUEM
12.12.1993 ¢ u3MeHeHuAMM, opOOpeHHbIMM B Xxofde OBOLLEPOCCUNCKOrO rO0COBaHMUSA
01.07.2020) — URL: http:/ /www.consultant.ru/document/cons_doc_LAW_ 28399 /(nata
obpauieHuns: 10.03.2021)

2. MenepanbHbli 3aKoH ot 29.12.2012 Ne 273-D3 (pea. ot 31.07.2020) «O6 obpasosaHuu B
Poccuiickoit ®epepaunmny (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 @Depepaumn «Paseute obpasosaHus»
(yrBepkaeHa NocTtaHoeneHuem lNpaeutensctea PO ot 26.12.2017 Ne 1642 (pep. ot 22.02.2021)
«06 yTBepkaeHMMn rocygapcTeeHHomn nporpammbl Poccuiickon ®epepaumnn «Passutne obpa-
3oBanus» — URL: http: //www.consultant.ru document cons_doc_LAW_286474 (pata 06-
pawenus: 10.03.2021)

5. Crparerus passutus BocnutaHus B Poccuiickon ®Mepepaummn Ha nepuop go 2025 roga
(yrBepkaeHa pacnopsikeHvem [Mpasutensctea PD ot 29.05.2015 Ne 996-p «O6 yTeepkaeHuu
Crpateruun passutua BocnutaHua B Poccuiickont Mepepaunn Ha nepuog po 2025 ropa») —
URL: http://www.consultant.ru/document/cons_doc_LAW_ 180402/ — (mata obpalue-
Husa: 10.03.2021)

6. MpodeccrmoHanbHbiM ctaHaapT «[leparor (negarorMyeckas AeATeNbHOCTb B AOLIKO/b-
HOM, HayasbHOM 00lleM, 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 3MeHeHWsAMU, BHECEHHBIMU NPUKa3oM MuHucTepcTBa Tpyaa w
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 cTaHaapT «llegaror gononHuTeNnbHOro obpasoBaHus aeTer W
B3pocsbix» (Mpukas MuHucTepcTBa Tpyaa v coumanbHon 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. MepepanbHbi rocyaapcTBeHHbI obpasoBartesibHblA CTaHAAPT OCHOBHOro obuiero o6-
pa3oBaHus (yTBepKaeH npukasom MuHucTepcTBa obpasosaHus 1 Hayku Poccuiickon Pepepa-
umu ot 17 nekabpsa 2010 r. Ne 1897) (pea. 21.12.2020) — URL: https:/ /fgos.ru (nata obpalue-
Hua: 10.03.2021)

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

10. MeTtoanyeckue pekoMeHAauUMM MO CO3A4AHMI0 U (PYHKLMOHUPOBAHUIO OETCKUX TEXHO-
napkoB «KeaHTopnym» Ha 6a3e oblieobpasoBaresibHbIX OpraHusauuii (YTeep>kaeHnl pacnops-
eHnem MwuHuctepcTBa npocselieHnss 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. MeToamyeckue pekomeHpaunM MO CO34aHUIO U (PYHKLUMOHMPOBAHMIO LLEHTPOB LUppo-
Boro obpasosaHua «IT-ky6» (yTBep>kaeHbl pacnopsikeHueM MuHMCTEpcTBa MpOCBELLEHMS
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Poccuimckonn ®epepauun ot 12 sueaps 2021 r. Ne P-5) — URL: http: / /www.consultant.ru/
document /cons_doc_LAW_374572 / (nata obpawenus: 10.03.2021)

12. MeTtoamnueckne pekoMeHaaUum o co3naHuio U hyHKLMOHMPOBaHUIO B 06LeobpasoBsa-
TeJIbHbIX OPraHW3auMaAX, PACMNOIOXKEHHbIX B CE/IbCKOM MECTHOCTU U MaJlblX ropojax, LeHTPOB
06pa3oBaHMs ecTeCTBEHHO-HAYYHOW M TEXHONIOrMYeCcKon HanpaeneHHocTen («Touka pocTax)
(yTBep>xaeHbl pacnopsikeHueM MuHuctepctBa npocseweHus Poccuiickon ®@epepaummn ot 12
auBaps 2021 r. Ne P-6) — URL: http://www.consultant.ru/document/cons_doc
LAW_374694 / (nata obpawenusa: 10.03.2021)

OcCHOBHbIEe NOHATUA U TEePMHUHDI

AnroputM — KoHe4yHOe TOYHOe MnpeanucaHve AeUCTBUWA, KOTopble He0OXOAMMO BbIMOI-
HWUTb ANA peLUeHUs NoCTaBNeHHOW 3a4auM.

AcceTbl — KOMMOHEHTbI, KOTOPble NPeACTaBAAOT COOo rpadmuKy, 3ByKOBOE COMPOBOXKAE-
HWe WM CKPUNTI.

Busyanusauma — meTop npenocTasneHus abcTpaktHon Hdopmauun B hopme, yaobHowM
LNA 3pUTEIbHOrO BOCMPUATUSA U aHaNU3a ABJIEHWUS UM YUC/IOBOTO 3HAYEHUS.

BuptyanbHas peanbHocTb (VR) — COBOKYNHOCTb TEXHONMIOrMWA, C MOMOLLbIO KOTOPbIX
MOYKHO CO3[1aTb MCKYCCTBEHHbIA MUP, (PU3UYECKU HE CYLLLECTBYIOLLWM, HO OLLyLLLIAeMbI OpraHa-
MW YYBCTB B peasibHOM BPEMEHW B COOTBETCTBMU C 3aKOHAMU (PU3MKM.

BcnomoratesnbHbI anropuTM — 3TO aNrOPUTM, BbIMOSHAIOWMIA HEKOTOPYIO 3aKOHYEH-
HYIO 4acTb OCHOBHOro anroputma. B asbike Python moykeT peanusoBbiBatbcs B BUae yHKLMUMN.

Jatunk — cpefcTBO M3MepeHu, npedHasHayeHHoe ANs BbipabOTKM CUrHana usmepu-
TenbHoW UHopMauum B popme, yaobHow Ans nepenadu, AanbHenwero npeobpasosarus, ob-
paboTKK U (MK) XpaHEHUS, HO He NOAAAIOLLENCA HENOCPEACTBEHHOMY BOCMPUATHIO Habntoaa-
TeneM. [Jatunkm, BbINOIHEHHbIE HA OCHOBE 3/1IEKTPOHHOM TEXHUKM, HA3bIBAIOTCA 3N1EKTPOHHbBIMU
parunkamu. OTaenbHO B3ATHIM AATYMK MOXKET ObITb NpeAHa3HaueH AJiA u3MepeHus (KoHTpons)
1 npeobpasoBaHnsi OAHON (PU3NUYECKOW BEMYMHBI UM OLHOBPEMEHHO HECKOJIbKUX (hu3nye-
CKWUX BEJIUYMH.

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

UcnonHutenb anroputMa — 3TO HEKOTOPbIN OOBLEKT (TEXHUYECKOE YCTPOUCTBO, PoboT,
aBTOMarT), CNoCOBHbIN BbIMOMHATL ONpeaeNiéHHbIN HAbop KOMaHg anroputMa.

KopTexx — 310 ynopsipoyeHHas U HeMaMeHsieMas MOC/NefoBaTe/IbHOCTb 3/1IEMEHTOB pas-
JIMYHOTO TUNa.

JINHeHHbIK aNropuTM — 3TO aNITOPUTM, B KOTOPOM KOMaHAbl NocsiiefoBartesibHO BbiMo-
HAIOTCA OQHOKPATHO OAHa 3a ApYrow.

OnepaTtop — 3TO CMMBOJI, KOTOPbIM BbINOMHAET ONepaumtio Hag OAHUM WU HECKOJIbKUMU
onepaHgamu.

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

NMepemeHHaa — 3710 ob6nactb NaMsATM KOMMblOTEPA, KOTOPAs UMEET Ha3BaHWe U XPaHUT
BHYTPM cebsa Kakue-nnmbo aaHHble.

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

CnucoK — 370 ynopspoyYeHHas u3MeHsieMas NocefoBaTe/lbHOCTb 3/1IEMEHTOB Pa3fIMyHO-
ro Tuna.

Cnucok (B Scratch) — 3710 cnoxHaa nepeMeHHas, npeAHa3HavyeHHaa ANA XpaHEeHUs He-
CKONbKWUX 3HAYEHUN.
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Cpepa Scratch — Bu3yanbHbIl A3bIK NPOrpPaMMUpPOBAHUS, NO3BONAOLWMUIA CO34aBaTb WUH-
TepaKTMBHble My/IbTUMEAWIHbIE NPOEKTbI.

CnpaiT — oAMH M3 OCHOBHbIX KOMMNOHEHTOB cpeabl Scratch, ans kKoToporo nuweTcsa npo-
rpamMma.

YCnoBHbIM anropuTM — 3TO a/ITOPUTM, MOPSAAOK BbINOIHEHUS KOMaHL KOTOPOro 3aBUCUT
OT UCTUHHOCTH MU NTIOXKHOCTU HEKOTOPOTO YC/IOBUA.

YcnoBHbIi oneparop — onepartop, KOTOpbIA UCMOb3yeTcs A5 Bbibopa cpeau anbrepHa-
TUBHbIX Onepauri Ha OCHOBE UCTUHHOCTU U/IN JTIOXKHOCTM HEKOTOPOIO YC/I0BUS.

Lluknuuyeckuit anroputmM — 370 aNropuTM, NpPeaycMaTpuBaoLLMin MHOrOKpaTHoe NoBTO-
peHue rpynnbl KOMaHz, Ha3biBAaEMbIX TEJIOM LMKNa.

fA3bik nporpaMMupoBaHua — 370 Habop opManbHbIX NPaBWU, MO KOTOPbLIM MULLYT NPO-
rpaMMmbl.

Python — 370 53blK NporpaMMMpoBaHus, NPUMeHsIEMbIA A5 pa3paboTku camocTosTesb-
HbIX MPOrpamM, a TakKe A4S CO34aHuA NPUKNAAHbIX CLUEHApPUEB B CaMblX pasHbix obnactax
NPUMeEHEeHHs.

CTpykTypupoBaHue MaTepuasioB

CopeprkaHne obyyeHUs MOXKET ObiTb MPEACTABIEHO CeAyloWMMK pa3aesiaMu:

* [lporpammupoBaHue Ha Python;

* MeTogabl peructpauum aaHHbix. [porpaMmupoBaHune pacyéTtos;

* TexHONOrMM KOAMPOBAHUSA U Nepeaayn MHhopmaumm;

* Cpegna nporpamMmupoBaHus Scratch;

* Cpepna nporpammupoBaHnus gns Arduino;

* PobotoTtexHuka;

» Bonpocbl MCKYCCTBEHHOrO MHTENNEKTA.

Ilns kaxxporo pasgena noarotosseHbl fabopatopHble paboTbl ¢ HEOHXOAMMbIM TeOpeTUYE-
CKM MaTepuasnioM, 3aJaH1sAMU U YKa3aHMEM K UX BbIMOSIHEHUIO. TaKKe MMeoTCA AuAaKTUYeCcKue
Martepuarnbl obLen HanpaBleHHOCTU, KOTOPblE MOXHO MCMO/b30BaTb MPU NOATrOTOBKE Mpeno-
[AaBaTesien M yyalmxcs K 3aHATUAM 1 Npu BbiNosHeHUK labopatopHbix pabor.

OnucaHue maTepuanbHO-TEXHUYECKOM Oasbl LLeHTpa

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

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

« MOY.

* Hoytbyk MobunbHOro Knacca: nponsBoamMTensHOCTL Npoueccopa (no tecty PassMark —
CPU BenchMark http: / /www.cpubenchmark.net/): He meHee 2100 eguHuy). 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: HaiMyMe KOHTponnepos: 2 wT. PaspelleHue: He MeHee
1440 x 1600 Ha rnas. BcTtpoeHHble cTepeoHayLwHUKK: Hannuune. BcTpoeHHble MUKpodo-
Hbl: Hannuue. BctpoeHHble kamepsbl: He MeHee 2 WT. Bo3aMoxHoCTb BecnpoBogHoOro mc-
Nosb30BaHuA.

* HoyTtbyk BMpTyanbHOW peasibHOCTH: pa3pelueHue 3kpaHa: He meHee 1920 x 1080 nukce-
new. NMpowussoauntensHocTb 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 BuaeoKapTbl: He MeHee 6 [6. O6beM TBepaOTENIBHOIO HAKO-
nuTens: He meHee 256 6.

MdoTorpamMmmeTpuyeckoe nporpaMmHoe obecrnedeHue.

Ksagpokontep.

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

Ha 6a3e ueHtpa «Touka pocTta» obecneunBaercs peanmsauns obpasosatesibHbIX MPOrpamMm
TEXHOJSIOrMYECKON HanpaBNeHHOCTH, paspaboTaHHbIX B COOTBETCTBUM C TpeboBaHMAMM 3aKO-
HopaTesnbCcTBa B cchepe obpaszoBaHMsA U C Y4€TOM pekomeHaaumin PegepanbHoro oneparopa
yuyebHoro npeameta «MHbopmatnkas.

O6paszosarenibHas nNporpamMma Mno3BosisieT UHTErPMPOBaTh peasiuyemble NOAXOAbl, CTPYK-
TYpYy ¥ COaep’KaHWe Npu opraH13aunu obyyeHus nHhopmaTtukmu B 5—9 knaccax, BbICTpOEHHOM
Ha 6ase noboro U3 4OCTYNHbIX y4ebHo-MeToanyeckux kommniekcos (YMK).

Ucnonb3osaHne obopynoeaHua «Touka pocta» npu peanusaumu gaHHown Ol nossonser
CO34arb YC/IOBUS:

* [ON1A pacLUMpeHUs COAEP’KaHUSA LWKONbHOro 0bpasoBaHus no MHMOPMATUKE;

* [/19 NOBbILIEHWA NO3HABATE/IbHOW aKTMBHOCTU OBYyYaloLLMXCA B TEXHUYECKOW obnacTu;

* [O/18 pa3BUTUA NIMYHOCTU pebéHKa B npouecce obyyeHUs MHADOPMATUKK, ero crnocobHo-
cTeir, GOPMUPOBAHUSA U YAOBNETBOPEHNUA COLMANBHO 3HAYUMbIX UHTEPECOB M NOTpebHo-
cTen;

* ans paboTbl C OAAPEHHBIMU LWKObHUKAMKU, OPraHM3auni X PasBUTMS B Pas/iMyHbIX 06-
nactsax obpasoaresibHOW, TBOPYECKON AEATENbHOCTH.
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Pob6oTtoTexHuKa

NMnaHupyeMble pe3ynbraTbl OCBOEHUA Yy4eOHOro npeamMeTta
C ONMUCAHMEM YHUBEPCA/bHbIX Y4EOHbIX B,EUCTBUN,
AOCTUraeMbix obyyarowmmmcs

JInyHOCTHBbIE:

¢opmrpoBaHrMe nNpocheccoHaNbHOrO CaMOOMNPEAENeHUs, O3HAaKOMJIEHUE C MWUPOM
npodeccui, CBA3aHHbIX C UHDOPMALMOHHBIMU U KOMMYHUKALMOHHBIMU TEXHOJIOTUSIMU;
dhopMrpoBaHMe yMeHWUsA paboTaTtb B KOMaHAE;

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

¢opmrpoBaHME HABLIKOB aHaIn3a U camoaHanmaa.

NMpepmeTHblE:

bopMUpoBaHME NMOHATMM O pasNUYHbIX KOMMNoHeHTax poboTa u nnardopmbl VEXcode
VR (nporpammHbie 610KM No pasgenam, UCNONHUTENbHbIE YCTPOWCTBA, KHOMKKU yrpas-
NeHUA U T. 4.);

¢opMUpoBaHME OCHOBHbIX NPUEMOB COCTaB/ieHMs nporpamMm Ha nnatdopme VEXcode
VR;

¢opmMHpoBaHME aNrOPUTMUYECKOTO U JTIOTMYECKOTO CTU/EN MbILLIEHUS;
opMupoBaH1e NOHATUIN 06 OCHOBHbIX KOHCTPYKLMSAX MPOrpaMMUMpPOBaHMS: YCIOBHbIM
oneparop if /else, umkn while, noHaTHe wara umkna.

MeTtanpepgmeTHble:

ocBoeHue cnocoboB pelueHns npobnemM TBOPYECKOrO XapaKTepa B JKM3HEHHbIX CUTya-
UMAxX;

opMrpoBaHMe YMEHWUIM CTaBUTb Liefib — CO34aHue TBOpYeCKoW paboTbl, NiaHUpoBa-
HUe LOCTUXXEHMSA 3TOM LieSiM, CO3AaHMe BCMoMOoraTesibHbIX 3CKM30B B npouecce pabortsi;
MCrnosnb3oBaHWe CpeacTB MHGOPMALMOHHBIX U KOMMYHUKALMOHHbIX TEXHONOrMM Ans
peLleHUs KOMMYHUKaTUBHBIX, MO3HABATE/bHbIX U TBOPYECKMX 3a4aY;

¢opMupoBaH1e MHPOPMaLMOHHOMN KYNbTypbl;

copMrpoBaHUe yMeHUsA apryMeHTUPOBaTb CBOIO TOYKY 3peHus Ha Bbibop cnocobos pe-
LLIEHUS NOCTaBNEHHOMW 3aaauMu.

®dDopmbl KOHTpONA

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

Tponb.

TekyLMA KOHTPONIb MPOBOAWUTCS HA KaXKAOM 3aHATUM C LeNblo BbISIBEHUS NMPaBUIIbHOCTU
NMPUMEHEHUA TEOPETUYECKUX 3HAHWI HA MpaKTUKe. TeKyLLMI KOHTPOsIb MOXET BbiTb peanuso-
BaH MNOCPEeACTBOM creaytolmx popM: HabnoaeHve, MHOUMBUAYaNbHble Beceapl, TECTUPOBaHHWE,
TBOpYeckue paboTbl, NpobnemMHble (CUTyaTUBHbIE) 3a4ayu, NpakTUYeckue paboTbl, KOHTPOsIb-
Hble BONPOCHI U T. A.

lMpumeps cumyamuBHeix 3a0ay no modyso 1

3apava 1. Meta 3anyctun poboTa, KOTOPbIN ABUraeTca no CleayoLwen 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 BMecCTe B3ATbIX;
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4) nosopauvBaeT Ha cesep M, npoexas 6 M 3a 1,5 MuH, nobupaertca go duHULWA, pacnono-
YKEHHOro B Touke B.

Bonpocbi:

1. KakoBa pnivHa nepBoro y4actka nytm? OTeeT favite B MeTpax C TOYHOCTbIO A0 LeNbiX.

2. C KaKoM MOCTOAHHOW CKOPOCTbIO HA BCEM NMYTWU AO/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 LieNbIX.

3agava 2. Tpu KonécHbix pobota A1, A2 n A3 0aAMHAKOBOW KOHCTPYKLIMKU LOSKHbI MO OYe-
pean NponTu nabupwuHT, ABMrascb oT Bxoda (CMHMM KBagpart) K Bbixody (3en€HbiM KBagpar).
Po6ot A1 conepXvT B NaMATH KapTy abMpHHTa, Ha KOTOPOW OTMEYEHbI CUHWI M 3eNEHDIN KBa-
ApaTtbl U YKasaHbl BCe CTEHKU. Pob6oT A2 He 3HaeT KapTbl N1abupuHTa 1 3anporpaMMmnpoBaH 0b-
XOAMUTb ero rno npasuny npason pyku. Po6ot A3 He 3HaeT KapTbl nabupuHTa M 3anporpaMmmu-
poBaH 06X0AMTb ero no npasuy neson pyku. Kako us pobotos NporaeT NabUpUHT MeaneH-
Hee Bcero?

Puc. 2. Bug nabupuHra

lMpoMeKyTOUHbIM KOHTPOJIb MPOBOAMTCA B paMKax NPOMEXKYTOYHOW aTTecTaumm nocse msy-
YEHMSA HECKOJIbKUX MOAyfen B BMAE NMOArOTOBKM M 3alumMTbl TBOPYECKMX (NPOeKTHbIX) pabor,
COpPEBHOBAHWW U COCTSA3aHUM.

lMpumep copeBHoBarus «[uHamudeckul 1abupuHm»

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

KomaHzbl cOCTOAT TONbKO M3 OAHOIO y4acTHMKA.

lNpaBrna 1 NoACHET OYKOB:

1) 3apaya cocToMT B TOM, 4TODObI MPOWTH NABUPUHT B KpaTyanwme Cpoku. JTaBUpUHT cunTa-
eTca NPOMAEHHBIM, Korda Bce Konéca poboTa KacatoTcs KpacHOro Keaapara;

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

3) nobeautenem CTaHOBUTCS KOMaHAA C JIy4LIMM CPeAHUM BPEMEHEM MPOXOXKAEHUA Nabu-
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 noseunoce cnoso POBOT?
A) 1920
b) 1925
B) 1930
I 1935

2. CnoBo «Pob0oT» — npoun30LWEN OT YeLLCKOro C/IoBa, KOTOPOe O3HAYaeT...
A) Robolech

B) Robot

B) RobotLand

') Robota

3. Kro npuayman tpu 3aKoHa po6OTOTEXHUKN?
A) Bannu

b) A. Asumo8

B) I. lanunen

N K. Yanek

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

B) Poccus

B) AnoHus

N CLLA

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 UCNOMIHEHWE. 3allunTa MTOrOBOro NPOEeKTa NPOXoamT B hopMe npes-
cTaBneHuns obyvaloWwmnMca TEXHUYECKOro 3aAaHnsa Ha NpoekKT, paboTatoLero Koga, OTBETOB Ha
BOMPOCHI Npenoaasatens, 06Cy>KAEHNUSA C yYaLMMUCSA LJOCTOMHCTB U HELOCTATKOB MPOEKTA.

Mooyne 1. «[Tname¢opma VEXcode VR»

B pesynbrare MsyyeHus 4aHHOro Moayns ydaumecs AOKHbI:

3HaTb Ha3BaHMsA Pa3/IMYHbIX KOMMNOHEHTOB poboTa v NnarhopMbl:

— KOHTpO/NEpP (CneunanManpoBaHHbIi MUKPOKOMIbIOTEP);

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

— [aTyvku — UBeTa, PAaCcCTOSHWUSA, MECTOMOJIOXKEHUSA, KACcaHUs;

— naHenb ynpaeneHus, pakypcbl HabnogeHus pobora;

— nporpaMMHble 6/10KM MO pasaenam;

— BWAbI UFPOBbLIX Nosen (NIoWwanokK);

— KHOMKM yrpasfieHus.

— yMeTb:

— nporpaMMupoBarb yrnpaeneHue poboTom;

— MCnonb3oBaTb AATYMKWM O/ OpraHusauuM obpaTHOM CBA3WM W yrpaB/ieHus
poboTom;

— COXpaHATb W 3arpyyKarb NMPOEeKT.
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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 AaHHOro MOAy/A ydalLMecs AOMKHbI 3HATb:

— Maremaruyeckue 1 IorMyecKune oneparopbl;

— 6510kKM BbiBOAA UH(OPMaLMK B OKHO BbiBOAA.

— yMeTb:

— MPUMEHATb Ha MPaKTUKE SIorMyeckre M MaTeMaTMyeckue onepaumu;

— wucnonb3oBatb 6510KK AnsA paboTbl C OKHOM BbIBOAA;

— COCTaBAATb C MOMOLLbIO 6IOKOB MaTeMaTUYECKHUE BbipaXKEHMS.

Ypok 4. lNporpammupyembiit KOHTPOINEP

Ypok 5. OcHoBHble 6110KH

JNlaboparopHbie pabotbl 2-3. NporpamMupoBaHre 610KOB ynpaeneHns poboTom

Moodyne 3. «[amyuku u obpamHas cBs3b»

B pesynbrare nayyeHus gaHHOro MoAyns yyalmMeca LOMKHbI 3HATb:

— MpPUHUMMbI paboTbl 4ATYMKOB;

— O/10KM ynpaBneHuns gariMkamu;

— BO3MOXXHOCTU AATUYMUKOB.

— yMeTb:

— WCMOMb30BaTh LMKIIbI M BETBIEHWUA ANA peanm3aln CUCTEMbI MPUHATUS PeELLEHWN;
— pewarb 3agady «J1abupuHT».

Ypok 6. [laTuMk MecTononoxeHus, HanpaeneHue ABUXKEHUA

Ypok 7. atumku upeta

Ypok 8. [latumk pacctosHus

Ypok 9. YnpaeneHve MarHutom

Na6oparopHas pabota 4. CKpunTbl C 4ATYUKOM MECTOMOOKEHUSA
JNlaboparopHas paborta 5. Urpoeoe none «JlMCKOBbIA NabUPUHT»
JlabopatopHbie pabotbl 6-8. MpocTtoi NabupuHT. AnHammueckuii NnabuUpuHT
JNaboparopHas pabota 9. Urposoe none «lMepemelieHne duexs

Moodyne 4. «Peanusayus anzopummo8 08uxeHus pobomas»

B pe3ynbrate n3yyeHns gaHHOro Moaynsa ydalmecs AOSXKHbl 3HaTb:

— YCnoBHbIV oneparop if /else;

— uukn while;

— TMOHSATHeE Lara uuKna.

— yMeTb:

— TNPUMEHSATb Ha NPaKTUKe LUMKIbl U BETBNEHUS;

— MCNoNb30BaTb LUMKIIbl U BETB/IEHWUSA AN PeLleHUss MaTeMaTUYeCcKnx 3anad;

— MCMNONb30BaTb UMKIbI 415 06be3na NOBTOPAOLLMXCA TPAEKTOPHUHM.

Ypok 10. bnok komaHg, «YnpasneHue»

Ypok 11. MNpoekTbl «PaspyleHune 3amka» u «luHamuyeckoe paspylieHve 3aMKa»
Ypok 12. MNMpoekT «[letekTop NHUM»

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

JlabopatopHas pabora 16. Nouck v NoACHET NMHUIA
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Mooyne 5. «TBopyeckuli npoekm»

Mpw BbINOAHEHUM TBOPYECKMX NMPOEKTHBIX 3a4aHUN LLUKOSIbHWKK ByayT pa3spabarbiBatb CBOM
cOBCTBEHHbIE NPOrpammbl.

MnaHbl yuebHbIX 3aHATUN

Ypok 2. 3HakomcTBO co cpepon VEXcode VR

Tun ypoka: KOMOMHUPOBAHHbIN.

LLenb ypoka: 3HakomcTBO ¢ MHTepdencom VEXcode VR.

NnaHupyeMblie pesynbrarthbl

MpepmeTHbIe: NoNyYeHWe HABbIKOB PaboTbl C NaHesNblo YNpaBaeHNs, 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 nosHaBaTesIbHOW AEATENIbHOCTH;
YMEHWEe KOHTPOJSIMPOBATb M KOPPEKTMPOBaThb y4ebHyIo AeATeNbHOCTb, CMOCOBHOCTb CTAaBUTL M
dbopMynupoBsarb ana cebs uenu oeMcTeuiA, NPOrHO3MPOBaTh Pe3y/bTaTbl, aHa/IM3MPOBaTh MX.

JINYHOCTHbBIE: FOTOBHOCTb M CMNOCOBHOCTb 0OYHAIOLLMXCA K CAMOPA3BUTUIO U JIMUHOCTHOMY
camoornpeaeneHuio; chopMUPOBAHHOCTb MX MOTMBALMKU K OOYYeHMIO M LefneHanpasieHHOM
Nno3HaBaTesIbHOM LeATe/IbHOCTH.

Bpema peanusauuu: 1 akagemumyeckui yac.

O6opynoBaHue U MaTepUasnbl: KOMMbIOTEPbI C BbIXOAOM B ceTb MHTepHeT, NnpoeKTop, UH-
TepaKTUBHas AOCKa.

Xop, ypoka
1. J1an NocTaHOBKM Liefn U 3afa4 ypoKa, MOTUBALMK K y4ebHOM aesaTenbHocT — 15 MUHYT.
[eAtenbHoCTb yuuTens — nogadya HOBOrO Marepuana C AeMOHCTpauuend nnardopmbl

http: / /vr.vex.com.

VEXcode VR obGneryaet usydeHne MHOPMATUKM U POOOTOTEXHUKM, NMO3BOMASA Obydato-
LMMCA KOAUPOBaTh BUPTyanbHOro poborta, HaxoAsaCh B lOOOM MecTe, MPOrpaMMupys B Cpefe
6nouyHoro koamposaHusa. VEXcode VR ocHoeaH Ha VEXcode, ToM ke uHTepdelice nporpammu-
pOBaHUs, KOTOPbIK UCNonb3yeTca ans pobototexHuueckux nnargopm VEX 123, GO, IQ v V5.

Mokasarb yaobcteo VEXcode VR gns pasnnuHbix 06pa3oBaresibHbIX yYpexxaeHun.

VEXcode VR — 370 cnocob oboratutb onbIT KOMMbIOTEPHbIX HAayK AJiA 0Oy4aroumxcs no-
Ccfle TOro, Kak OHW OTKPbINK Ans cebs nporpaMmMupoBaHue B cpefe Scratch v asapt obpasoBsa-
TeNbHOW POBOTOTEXHMKM C PasIMYHbIMKU annapaTHbiMu nnaropmamu. VEXcode VR nossonser
yyalwmuMcsa NpoJo/KaTb 3aHMMaTbCs POOOTOTEXHUKOMN, AaxKe ecnu nobnmM3ocTu HeT (usuue-
ckoro pobora.

Kpowme Toro, VEXcode VR conepkut dyHKLMKU, NPU3BaHHbIE MOMO4Yb B OCBOEHWM NpOrpam-
MUpoBaHuA U caenatb STEM v uHdopmaTtKy ocTynHbIMK a8 6osbliero yncia obyyatowmx-
csA. ITM PYHKLMU BK/KOYAIOT MPOCTOTY MCMOMb30BaHUSA, HEMEANIEHHYIO 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. Nonb3oearenbckuit MHTepdeic (M) ynpowaet HaBUraumMto — KomMaHAabl pasgesneHbl
Ha kareropuu, MW noctpoeH, usberas 6osblioro cnucka KomaHg B MeHio. Komanabl takxke
MMEIOT LBETOBYIO KOAMPOBKY, NMO3TOMY MOJIb30BATENIN MOTYT JIEFKO HaX04UTb CBA3aHHble 60-
kn. O6nactb NporpaMMMpoBaHUsA BCEraa BUAHA; NPUIMaLleHWe yYalmnxcsa HayaTb NporpamMmmMu-
poBaHue. VEXcode VR vcnonb3yet rotoBbix po6OTOB M KOMaHAbl TPAHCMUCCUKU. ITO NO3BONSA-
€T NoNb30BaTe/IAM YNpaBnATb CBOMM BUPTyasibHbIM POOOTOM 3a CUMTaHble CEKYHAbI.
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Puc. 3. bnok komaHg, «TpaHcMuccus»

Po6ot VEX VR ocHaluéH gatumkamu, aneMeHTaMu ynpassieHUsi U MHOXKECTBOM (hU3NYECKUX
dyHkumi. B VEXcode VR ecTb Tonibko oguH poboT, 1 OH y>ke HacTpoeH 3apaHee. ITO yCTpaHs-
eT HeobXOAMMOCTb B HACTPOMKe KOHMUrypaummu poboTa uim 3apaHee onpeaenéHHoM wabno-
He npoekKTa.

O6parHas cBa3b

VEXcode VR ctumynupyet nposegeHue akcnepumeHTos U urp. Korga obyuatowmecs 3any-
CKalOT MPOEKT, OHW MOrYT Cpasy YBUAETb, AaN JiM X pobOT Kenaembli pesynsrar. Yuutens ner-
KO KOHTposiMpytoT ycrnexu obyuatowwmxcs. MNpoekt 8 VEXcode VR Bscerga 6ynet paboratb ogu-
HAKOBO — 3TO He BCErga MPOUCXOAMT C (hU3MYECKUM POBOTOM. ITO MO3BOJIAET YUUTENAM M
yY4eHMKaM COCPefoTOUUTLCA Ha NIOrMKe NPorpaMMUMpPOBaHuUs, a He Ha du3nke poboTta unu Ha
WrpOBOM Mone, Ha KoTopoM pabotaeT pobor.

Urpoeoe none (nnowapka) VEXcode VR

Po6ot VR Bceraa HauMHaeT BbINOIHEHWE NPOrpaMMmbl C OAHOM U TOM e Touku. Obyyatowu-
ecs MoryT fo6aBnatb 6/10KkM BO BpeMs paboTbl CBOEro NpoeKTa, OCTaHaB/IMBATb MPOEKT B Jit0-
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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YCTAHOEHTL CRODOCTE JEFEEHWA m 1

[EwEeHne  BRepen «=  Ha i mm =
~—
NOBOPOT Hanpaso + Ha @ B rpafycas

OEvoNeHMe  BEnepdn «  Ha Ry mm =

nosopoT Hanpaso = Ha @ B rpagycax »

Puc. 4

B VEXcode VR owubok Het. ObyyatoLumecs MOryT genatb OrMyeckue omnbKu Npu Koau-
pOBaHMK, HO OHU He ByayT pa3oyapoBaHbl TEM, YTO UX NPOEKTbI HE KOMMUIMPYIOTCA W He 3any-
ckatotca. CnocobHoctb VEXcode VR obecneunsarb HeMeasieHHyto obpaTHyio CBA3b U NPOCTO-
Ta UCMO/b30BaHMA NOBYKAAOT 0OYYAIOLLMXCA YUMTBCA B MPOLECCE HANMCaHUA KOAA CO34aBaTh
KoZ C rnomoupbto HebosbluMX pparMeHToB, NOCTENEHHO (hOPMUPYS OKOHYATENIbHbIM BapuUaHT
nporpammbl (ckpunTa).

K3pTa C pa3meTHon e

KapTa ¢ pasmeTion
KapTa ¢ uicnamm
Front REERHERES SESLE Location

Heading Rotation Eve [l pesee Angie Bumper Distance

NafspisT

Aesiampsa i nabupudt
Neapaseyanse g
TpascRopTHposka e
PAzpyLien e 2amd
AesHaMeCHoR PAIpYWLEHe JaMEa
CsicTia Kopannogors pua
TPaCCAPOBUEMK Ge0PMES
AaTexTop Mt

Encoded Message

Hidden Pixel Art

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

Ob6yueHue cTano HarnA4HbIM

OkHo «Mrposoe none» B VEXcode VR cogeput npubopHyto MHPOPMaLMOHHYIO NaHesb,
Ha KOTOpoW oTobparkatoTcs BCe AaHHble aatymkos oT VR-pobota. Kaxkabii pas, korna pabora-
eT pobot VR, yyawmecs Moryt BuaeTb OOHOBMEHWE AHHbIX JATYMKA B PEXWME peanbHOro
BPEMEHM, noslyyas MHOPMALMIO O TOM, KaK 3TV AaHHbIe MOryT ObITb MCMOJIb30BaHbI.
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x

: Location : ; ;
Location Angle Bumpet Distance

Obpect: Falee  Object: False 3 000 mm
CColar Mone Colar Nane ¥ -900 mm

Lel: Fale

i Faght: False

TE4S

Puc. 6. lMpubopHas naHenb ¢ NoKasaHUAMU JATYNKOB

VEXcode VR Take Bblaensietr 6710KM B NpoeKTe, Koraa 3TM 6/10KM BbINOSHAIOTCA 3€/1E€HbIM
KOHTYpOM. JTa (DyHKLMA MO3BOJIAET yHalUMMCs HaboaaTh 3a XO4OM BbIMNOSIHEHUS CBOMUX MPO-
ektoB. Korga npoekt VEXcode VR 3anyuieH, BbinonHseMbii 6/10K OKPYKEH CBETALLENCS 3ené-
HOM pamKoK. JTa obpaTHas CBA3b NoMoraet oby4aroLWwmuMcs NoHATb, nodemy pobot VR ebinosn-
HSIeT onpenenEéHHbIM MaHEBP. ITU faHHbIe B peaslbHOM BPeMEeHU 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 opraH1M3oBaTb AWCTaHUMOHHYO paboTy. Bo Bcex atux (v He
Tonbko) cutyaumax VEXcode VR mMoxeT ctatb OTIMYHBIM fononHeHWEM ans husnyecknx pobo-
TOB.

I'mupockon H JaTIHK
Ilepo NOIHIHOHHPOBAHHA

FAeKTPOMATHHT

Hepmi

AATIHK
Jdarank npera 4 xoseca AHAMETPOM OBeTa B JaTIHK
HECKHH 50 am paccToanus
HNpapwri garank eBBIH JaT9HK

KaCcaHHHA ALY

Puc. 7. Kondurypaumsa gatunkos pobota

YnpaeneHue pob6otom

Pob6ot VR vMeeT crepytoLume 3n1eMeHTbI yrpaeneHus:

* TPaHCMWUCCUA C FTMPOCKOMOM. JTO BKJlOYaeT Kareropmio 6510koe « TpaHcMuccus» B Habo-
pe uHctpymeHTtoB VEXcode VR;

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

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

®dusnueckne xapakrepucTuku pobora
Pob6ot VR obnagaet cneayowmmm pusnmyecknMmn xapaktepucTukamu:
* Kosnéca umetot auameTp 50 mm;
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* KonécHas 6asa (paccrosiHuMe Mexay LeHTPOM nepeaHero Kosieca M LLeHTPOM 3a4Hero Ko-
neca) cocrasnsieT npumepHo 50,8 mm;
» JnuHa poborta VR coctaensert 133 mm.

[atuunku pobotos

Po6ot VR ocHalLéH cnepyowmmMmn aatymkamu:

* MOTOpHble 3HKoAepbl ¢ yroM nosopota 360 ° Ha obopoT Koneca;

* nepeaHW AAaTuMK rNasa TakkKe OeUCTBYET KaK AaTuyMK PacCTOAHMA M BO3BPALLAET paccTo-
AHWe 0o obHapy>KeHHOro o6beKTa B MUSIMMETPax U AloMMax;

* TMPOCKOMWYECKUIM AATUYMK, BCTPOEHHbINW B TpaHcMuccuio. 1o YacoBol cTpenke nonoXxu-
TEeNbHbIN.

Bua ceepxy Ha pobota VEXcode VR

270°

180°

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

[Ba patumka upeta, oguH obpalléH Brnepén, a ApYror BHM3. ITW JATYMKWM MOTYT onpene-
NATb Hanuune obbekTa. Ecnu ectb, AaTumK TakKe MOXKET onpeaenaTth LBeT (KpacHbIM, 3eNEHbIN,
CUHUMH, HeT).

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

2. JTan aKkTyanusauuu 3HaHWi U NpobHOro y4ebHoro aencTemsa — 15 MUHYT.
Yuutenb npepnaraet o6y4aloWMUMCs NOJ, €ro KOHTPOJSIEM BbINOSIHUTL HEKOTOPbIE AENCTBUS
Ha nnartgopme:

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

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

* 3anporpammupoBartb poboTa Ha MOBOPOTbI B rpagycax U no kypcy. bnok nporpamm
«TpaHcMuccuay;

* MPOBEPUTH 3arpy3Ky pPasnnyHbIX yuebHbIX nonen.

3. J71an NoBTOpPEHMSA HOBOrO Matepuana — 5 MUHYT.
Yuntenb NoBTOPSIET KPATKO HOBbIM MaTtepuan: poboTbl, AATHMKK, CKPUMTbI, MrPOBbIE Mo,
KaK 3acTaBuTb poboTa ABMraTbCsi, NOBOPaYMBaTh.
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4. JT1an NnpoBepKW NOHWMAHUSA U NEPBUYHOIO 3aKPEMNIeHUs — 5 MUHYT.
Yuutenb 3a0aéT BONPOCh yYEHUKaM:

[nsa yero Hy>kHa nporpamma?

Yo Takoe [AaTuMKKM U 415 YETO OHU HYXKHbI?

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

3apanve 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 nHTepecyeTcs y 00y4atoLLmMXCA MX BreyaTieHUsAMU OT YPOKa, YTO MM MOHPaBUIOCH
1 4TO BbINO HEMOHATHO.

Ypok 3. UcnonHuTenbHble MexaHU3Mbl KOHCTpyKTOpoB VEX

Tun ypoka: KOMOUHUPOBAHHbIN.

Llenb ypoka: cosgaHue npocTenLLMX NporpamMMm (CKpUNTOB), COXPaHeHWE U 3arpysKa npoeKTa.

NMnaHupyembie pesynbrarhbl

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

MeTanpeameTHbie: yMeHWe COOTHOCUTb CBOMU AEWCTBUSA C NNAHUPYEMbIMU pe3y/bTaTtamMu;
OCYLLECTBNSATb KOHTPO/Ib CBOEM AEeATENbHOCTM B MPOLECCe AOCTUXKEHUA pe3ysbraTta; onpege-
NATb CNocobbl AENCTBUM B paMKax MpeanoXKeHHbIX YCIOBUM U TpeboBaHUiA, KOPPEKTUPOBATD
CBOW [eWCTBUSA B COOTBETCTBUMU C U3MEHSIOLLENCA CUTyaLMeN.

JInyHOCTHbIE: CTUMY/IMPOBaHME NOUCKA BapPUAHTOB HA OCHOBE MMEIOLLIMXCA 3HAHWI; rOTOB-
HOCTb M CNOCOBHOCTL 0OYYaOLMXCA K CAMOPA3BUTHIO M IMHHOCTHOMY CaMOOrNpeaeNieHu1o; pas-
BUTUE HAXOAYMBOCTH, YMEHUA NPeooNeBaTb TPYAHOCTU AN LOCTUKEHUS HAMEYEHHOW Lienu.

Bpemsa peanusauuu: 1 akagemumyeckum yac.

O6opynosaHue U MaTepuasnbl: KOMNbIOTEPbI C BbIXOAOM B Ce€Tb MIHTepHeT, NpoeKTop, UH-
TepaKTUBHas AoCKa.

Xopn ypoka
1. DTan nocTaHOBKM LeNu 1 3aa4 ypoKa, MOTUBaLMK K yueBHOM aesaTenbHoCTH 15 — MUHYT.
[eatenbHoCTb yuntens — nopaya HOBOro Marepuana C [eMOHCTpauued nnaropmbl

http: / /vr.vex.com.

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

Create Vanables

(Deivertrain Heading Forward Colos Forward and Backowand

Puc. 9. lNpumepbl nporpammM, co3gaHHbix Ha nnatcdopme VEXcode VR
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Coszpgaite npocTyio nporpammy ABuxKeHWs poboTa no nepumeTpy urposoro nons Kapra c
pa3meTkou (pa3mepsbl knetkn 200 X 200 mm).

il Vepocsoe S

| -

=
— A
[ T

.

:! RAPTD § pasdgtaid

]

] Headeg Rtz

AN

A

s

9
i L L PEITYE s 1
™ mn T o i vl

¥

1 ot Mg

|

Puc. 10. N rpoeoe none Kapra c pazmeTkou

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

MasEEHAR  BENBDEn + WA @ i = [ 3
NOBOEOT HANpaRDh *  Ha @ B Ipamycax
OEOEHWS:. BRG] » H3 @ min - [ 3
NOBDEOT  HEPapD *  Ha @ i Ay ca =

EEEHWE  BREDEN v  Ha mme

NOBONOT HESE0 *  Ha @ B rpaTycas w

FRUESHIME  BREpEL -

Puc. 11. Ckpunt o6xofa UrpoBoro noss no nepumeTpy

Mo>HO HEMHOro yCNOXHUTb nporpammy. lNycTtb poboT npu obxone nNons pUCyert SMHUIO.
Insa storo nepeigém B 610k nporpamMm Bup, v nepen Hauyanom asuxkeHus noctasum asa 6no-
Ka, MOKa3aHHble Ha PUCYHKe HUXKe.

B conepxaHue 29




CETb LEEHTPOB LIUGPOBOTO
OBPA3OBAHMSA JETEN «IT-KYB» UHOOPMATUKA

= b Wagra | parsaTcei
P RO T CTEETATE
Front
Eye

PCTH T F) (TS - Otyect False Object Falsa % -000 mm
TGl Mone Color; Mane v 000 fnan

Heading Rolationt

T, LY i

onvmrss WL

¢ g

Giscwimsw  EOepRg .

NOEIDH  HETEED

alriees  Whopls v K

O

Puc. 12. Ckpunt pucoBaHus poboTom Keagpara

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

Puc. 13. lNepenmeHoBaHue pabouero daina

CoxpaHuTb 3TOT hain Ha CBOE YCTPOWCTBO MOXHO Yepe3 MeHio Pann-CoxpaHuTb Ha Ba-
e yCTponcTBo, chain Byaer ckayaH B nanky 3arpysku pabouyero yctpoicTea.

Tak)ke pacCMOTPMM MO3ULMOHUPOBaHME poBOTa Ha UrPOBOM MIOLLAAKE C MOMOLLBIO AaT4M-
Ka nonoxkeHus (rupockona).

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

XKoo 700 S0 o e | e o 0 M W .

| o00

Y

Puc. 14. KoopauHaTtHas nioCcKoCTb UFPOBOro Moss
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[B1KeHWe No KOOPAMHATHOW MIOCKOCTH 334aéTCA Creayowmum obpasom:

YOTRHOBNTE LSeY Nepa  KoacHsi *

OEUNEHWE EBnepén v

ABEWRHEHNE ‘EFIE'Féﬂ -

DCTEHDENTE JEM¥EHRE

Puc. 15. MNepemeuieHne poboTa no KoopauHaram

2. JTan aKkTyanusaumu 3HaHui M npobHoro yuebHoro aenctens — 15 MUHYT.
Yuutenb npepnaraet oby4aloWMUMCs NoOJ, €ro KOHTPOSIEM BbINOSIHUTL HEKOTOPbIE AENCTBUSA
Ha nnatcopme, MCNONb3ysA 3HAHWUS, NOJTyYEHHbIE B XOAE M3JI0XKEHWS HOBOIO Martepuana.

3. 3Jr1an aKkTyanusaumu 3HaHWM U NpobHoro yyebHoro genctens — 15 MUHyT.

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

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

3apanue 2. Hanuwwure ckpunt pucosaHus pobotom pomba co CTOpOHaMM pasHoro LBeTa,
MCMosb3ys TMPOCKOM.

4. JT1an NOBTOpPEHMSA HOBOrO Matepuana — 5 MUHYT.

Yuuteno noBTOpSET 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 yHEHUKaM:

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

» Kakon 6510k nporpamMm oTsevaer 3a ABuxeHue pobora?

 Kak perynupoBatb ckopocTb aBuKeHUs pobota?

* Kak paboraet 6510k nporpamm «Kypc»?

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

6. UHdopmauma o pomalluHeM 3aaaHUK, UHCTPYKTaXK MO €ro BbINOSHEHUIO — 3 MUHYT.
3apaHue. Hanucartb nporpamMMy pMcoBaHus Ha MFPOBOM Mosie poboToM MHULManos obyua-
toerocsi.
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7. JT1an pednekcrm 4esTeNbHOCTU Ha YPOKe — 2 MUHYT.

UWHOOPMATUKA

Yuutenb MHTEepecyeTca y o6yqarou.w|xc;| 06 Ux BneyatieHusx ot YPOKa, 4TO UM NOHpPaBU-

NOCb U YTO 6bINO HEMOHATHO.

Ypok 10. bnok komaHp, «YnpaBneHue»

Ll,enb YPOKa: O3HAKOMUTb o6yqarou.l,mxcs| C BETBJIEHUAMU U LUKTaMU.

Tun ypoka: KOMOUHUPOBAHHbIN.
Mnanupyemsbie pesynbrathbl

MNpeameTHbIE: NONyYeHMEe HABBIKOB NO MCMNOJIb30BAHMIO YCJIOBHOMO onepartopa 1 oneparo-
POB UMK/, pa3paboTka MporpamMm, peanusylolmx PasBeTBASAIOWMIUCA U LMKIMYECKUI anro-

PUTMbI.

MeTanpenmeTHble: genatb BblIBOAbI B rnpouecce pa6OTbI “ no eé OKOHYaHWHN, KOPPEKTU-
poBaTtb HaMe4Y€eHHbIM nnaH, CtaBUTb HOBbIE Ue/IN; YyMEHUE COOTHOCUTb CBOU ,D,el\/iCTBVIﬂ C nNnaHu-

pyemMbIMW pe3y/bTaTamMu, OCYLLECTB/IATb KOHTPO/Ib CBOEW
[eATeNIbHOCTH, KOPPEKTMPOBaTb CBOW AENCTBUA B COOT-
BETCTBUM C U3MEHAIOLLEMCA CUTyaUMeW; yMEHUE OLEeHU-
BaTb MPaBWJIbHOCTb BbINONHEHWsA yuebHOM 3aaauun.

JInuHOCTHbIE: hOpMMPOBaHME MOTMBALMKU K OOyue-
HUIO WU LeNneHanpaB/ieHHON MO3HaBaTesIbHOW fesATesbHO-
cTH; chopMUpOBaHUe LEeNeycTpeMneéHHOCTU U YCUAYMBO-
CTW B NpoLecce TBOPHYECKOMW, UcCneoBaTesIbCKon paboTbl
1 yuyebHOW fesATenbHOCTH.

Bpema peanusauuu: 1 akagemumyeckui yac.

O6opynoBaHue M Matepuanbl: KOMMbIOTEPbI C Bbl-
XoZoM B ceTb MHTEpHET, NpoeKTop, MHTepPaKTUBHaA AOCKa

Xop, ypoka

2. JTan NocTaHOBKM LeSIM M 3aay ypoKa, MOTUBALMU
K yuebHoM pgesatenbHoCT — 15 MUHYT.

[eatenbHoCcTb 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 BETBIIEHUM,
NMO3TOMYy CaMoe BpeMs NEPENTU K U3YYEHUID 3TUX CTPYK-
Typ B cpene nporpammupoBanumsa VEX VR.

Mouemy paHHas rpynna 6710KOB MMeeT HasBaHue
«YnpasnexHue»? Ha camom pene BCé AOBOMbHO MPOCTO.
It™1 610KM NO3BOMAIOT YNpaBnATb NOBEAEHWEM HaLLEro
poboTa B 3aBMCMMOCTU OT OBCTAHOBKM U OKPY’KAIOLLMX
ero hakTopos. bes 3Tx 6/710KOB HeNb3s NOMYUYUTb UHTEN-
NEeKTyanbHYyl0 CUCTEMY, CMOCOOHYIO OpPWUEHTMPOBATLHCA B
npocTpaHcTee 6e3 AoMNOMHUTENIbHOW MOMOLLU CO CTOPOHbI
oneparopa un KomaHgbl paspabortunkos. Ha pucyHke 16
nokasaH 610k komaHg ynpaenexus. Obparute BHUMaHue,
4TO MHOrMe BNOKMU CXOXM MeXay C COOOoW Mo Ha3BaHUAM
W, COOTBETCTBEHHO, 006/1afaloT MOXOXXMMU CBOMCTBAMM.
CerogHa nosHakomumca ¢ 6nokamu Xpatb v MosTo-
paTtb (puc. 16).
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Paccmotpum 6510k Oxkupanuma (puc. 17).

Puc. 17. Bnok OxunpaHus

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

OBMESHWEe Bhepén -

QCTaHOBWUTE OQBMHaHWE

Puc. 18. Npumep nporpammsl ¢ ucrosibaoBaHnem 6noka OxkupaHus

Yrto npousonaét B paHHoMm oTpbieke koga? Pobor Gyper gsurarbes Brnepéd, nocne yero
octaHoBwuTCcA. Ecnu »ke ybpartb AaHHbIM 610K, TO, COOTBETCTBEHHO, BU3YaslbHO HUYEro He NPOou-
30MAET, TaK Kak pobOT MrHOBEHHO BbIMOJIHUT 06 KOMaHAbl U AaXKe He CABUHETCS C MecTa.

BakHo! bnoku nporpammbl nocne 6510ka OxknuaaHua He ByayT BbINONHATLCSA, NOKA HE UC-
TEYET BpPEMS, YCTAHOB/IEHHOE BHYTPU 3TOro 6noKa.

Mepenném k 6noky MoeTopaTb. Ha camom aene, Kak Bbl yXKe MOHAMM, AaHHbIA 610K NOBTO-
pAeT HEeKOTOpPOe YUC/IO AEUCTBUW, KOMIMYECTBO KOTOPbIX OMpeaeseHo BHYTPU 3Toro Gnoka.
PaccmoTpum nporpammy ans nsobpaykeHus keagpara (puc. 19).

OEESMWE  BRapsn v [1F. ] @ mim - |

NGBOPOT  HAMREBO * W @ B IpAayCax b

DECTEOEN T CUHANTR G0

Puc. 19. Nporpamma no obbesny Keagpara

Haeaiite 6onee NoapobHO paccMOTpPUM AaHHyo nporpammy. MNouyemy Obi NpocTo He Mc-
nosib3oBatb rpynny U3 ogMHaKoBbix 6/10KOB ANA pelweHus 3agadum? HukTo He 3anpewiaet uc-
Nosib30BaTb HECKOJIbKO OAMHAKOBbIX GIOKOB BMECTO LMKIOB, HO MPWU HanucaHuu kopa 6onb-
Wwero o6beéMa noslyynm ropasgo 6osbLue CTPOK, YTO, HECOMHEHHO, YCIIOXHUT YUTAEMOCTb BCEH
nporpammbl. [Jns cpaBHeHuUs Ha pucyHke 20 nokasaH TOT Xe caMblii Kog, HO 6e3 ucnosb3osa-
HUA LUMKNa.
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OEHiERE  BNepEn * M @ mm = >
MOBGROT | Hanpaso v @ B Fpagycax »
OEESHNE. BOSpEn T ke '@ mm - -
NOBEOPOT  HANPABO * ME @ B rpagycax
OBMEEHHE  BOSPED *

MOMGROT  HANpoDD -

OEVCORTAE . BreDe v

NOBGPOT  HENDESD * A @ B IpAnycax &

SCTRHODAT L OBV aRHD

Puc. 20. O6vesp no keagparty 6e3 umkna

Kak Bbl BUAUTE, LMK/bI YNPOLLAIOT YATAEMOCTb KOAQ, HE BNIMAS Ha ero hyHKLUMOHANIbHOCTb.

3. Jtan aKtyanusaumu 3HaHui 1 NpobHoro yyebHoro aenctens — 15 MUHyT.

Yuutenb npegnaraet oby4aloWwMMCs Noj, ero KOHTPOJSIEM BbIMOSIHUTL HEKOTOPbIE AENCTBUSA
Ha nnartgopme:

3apaHve. Hanucatb nporpamMmy ans obbesna LecTUyrosibHUKa, Mpyu 3TOM UCMOSb3ys TOSb-
KO G/10KM ABUXKeHWs 6e3 ykasaHua paccTosHus, 610K nosopoTa 6e3 ykasaHusa yrma v 610K
SNELTER

4. Jtan noBTOpPeHWs HOBOro Matepuana — 5 MUHYT.
Yuutenb noeTOpsieT KpaTKO HOBbIM Martepuan: 651oku Ynpasnenus, 6nok OxupgaHusa u
6nok NMoeTopeHus.

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

* lMoueMy 6510KM ynpaeneHus Tak HasblBatoTCsA?

* 3ayeM HyKHbl 6110KM ynpaeneHuns?

* Y7o nossonser genarb 610K OxxnaaHus?

* Yro penaer 6nok nosropeHus?

6. MHdopmaumsa o gomaluHeM 3agaHUK, MHCTPYKTAXK MO €ro BbiMOHEHWUIO — 3 MUHYT.

3apanve 1. Peanusoearb anroputm o6besna poboTOM TpeyrosibHUKa U NPAMOYroJIbHUKA.

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

7. J1an pednekcun peaTeNbHOCTU Ha YPoKe — 2 MUHYTbI.
Yuutenb nHTepecyetcs y obydalowmxcs 06 Mx BrneyatieHUsx OT YpoKa, YTO MM MOHpaBu-
NOCb M 4TO B6bINIO HEMOHATHO.
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JNlaboparopHas pabora 10
BeTteneHus Ha 6asze nnardopmbl VEXcode VR

TeopeTuueckas 4yactb

WNHoraa poboty 6biBaeT HEOOXOAUMO €4MHOXKAbI MPUHATL BbIOOP OTHOCUTEIBHO CBOErO Te-
KyLLLero aencTems. 1o MOryT ObiTb MOBOPOTHI HAMPABO WM HANIEBO, OTbE3Abl BNEPEL UK Ha-
33/ B ONpefenéHHbIi MOMEHT BpeMeHu 6e3 HeobXo4MMOCTH MepenpoBeEPKU AENCTBUM, KaK B
unknax. B atom cnyuae nydwe Bcero ucnonbsosarb 6noku Ecnu-roraa u Ecnu-torpa-una-
4e, KOTOpble NO3BONAIOT Npeobpa3oBarb AENCTBUSA, COBEPLUaEMble pOOOTOM, B CUCTEMY C Bbl-
XoAamu ga/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 YNpPaBneHus.
B nepeyto ouepeap obparum BHuMaHue Ha 6nok Ecnu-torpa (puc. 21).

4

Puc. 21. bnok Ecnu-torpa

Teno paHHoro 6510Ka BbINOHAETCA B TOM C/lydae, eC/iM ycioBue, 0603HauYeHHOe B LeCTUy-
rofIbHOWM BCTaBKe, ABNSAETCSA NPaBAOW, U He BbINONHAETCA B obpatHoMm cnydae. Paccmotpum
cnepyowmin npumep (puc. 22).

Puc. 22. MNpumep ncnonb3oBaHUa ycnosHoro 6i1oka

Hagsaite nogpobHee paccMoTtpum, 4To ByaeT npoucxoautb B agaHHoM npumepe. Kak Bbl BU-
[MTe, B Ka4ecTBe YC/I0BUA B BIOKe AaHO NNOrMYeCcKoe BbipaykeHUe, CoAepiKallee crnpasa CyMMy
yucesn, a cnesa KOHCTaHTY. Ecnim cpaBHeHWe oKaxkeTcs NpaehoK, TO B OKHO BbiBoAa OyaeT Ha-
neyartaHo True, ecniv ycioBue okaxketcs noxxHbiM — False.

Kpome Toro, cywiecteyet ewé oamH 610K yrnpaBieHnUs, CXOXWI C BblleyKa3aHHbIM, HO Npu
3TOM UMeIOLUI eLé OaHY LOMNOJIHUTENIbHYIO BETBb MHAYe (puc. 23).
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Puc. 23. bnok Ecnu-torpa-nHaue

Paccmotpum cnegyrowyto nporpamMy Afs  MOHUMMAHUA PasHULbl Mexay O6soKkamu
Ecnu-torpa v Ecnu-torpa-unaue (puc. 24).

Puc. 24. NemoHcTtpauus pabotsl Ecnu-torga-uHaue

PaccmoTpum Kop AaHHOM nporpamMmbl. BeipaykeHne nocsie ecsiu B paHHOM ciyvae siBnsieTca
NOXKHbIM, MO3TOMY OyAeT BbIMOMHATLCA YacTb NoOC/e UHa4ye, TO eCcTb nepo pobota craHer
3eNéHOro LBeTa U Ha 3KpaHe nossutca Haanuck Second Over. O6paruTe BHUMaHuWe, uto Over
OyneT BbiBefeHO B /IOOOM cCnydae, Tak Kak HaxoauTtca 3a npegenamu 60Ka YCIOBHOMO
oneparopa.

3apanuve 1. Hanucatb nporpammy ans BeiBoga Ha 3kpaH True unu False B 3aBucMMocCTu OT
peLeHns MPOCTbIX MaTeMaTUYEeCKUX BbIPAXKEHUM, KOTOpble ydaliuMecs AO/MKHbI pasMecTuTb
BHYTPM YC/IOBUS YCIOBHOTO Gi0Ka.

3apaHue 2. Peanvzosarb nporpammy ans noeopota poboTom nepes npensTcTBUEM Ha MPo-
M3BOJIbHbIN Yron.

KoHTponbHbie BOnpochi:

1. Kak mMoxHo ucnonb3osatb 6nok Ecnu-torpa?
2. B yém otnuume 6nokos Ecnu-torpa u Ecnu-torpa-unave?
3. B kakux cutyaumsax nydie Bcero ucnonbzosatb 6nok Ecnu-rorpa-unaue?
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JNlaboparopHas pabora 11
LUuknbl Ha 6a3e nnardopmbl VEXcode VR
TeopeTuueckas 4yactb

N3BecTHO, 4TO BbIBAIOT CUTYALMM, NPU KOTOPbIX HEOOXOAMMO NPOBEPSTL YCIOBUE HECKOJb-
KO pas, Npexae YeMm NpuHATb OKOHYaTesibHoe pelleHne. MoXKHO MCNonb30BaTb COBOKYMHOCTb
6/I0KOB MOBTOPEHUS U YC/IOBHblE BIOKU, HO AJiIA KOPPEKTHOW paboTbl MOBTOPEHWM AOMKHO
ObITb OrPOMHOE YUCIIO (BECATKU MUIMOHOB) M MOAGOP TOYHOO YMCIA MOXKET CUIbHO 3aTpPyA-
HUTb obLLee BpeMs co3gaHusa nporpammbl. Bo nzbexanue atoro B VEX VR ucnonbsytotcs um-
knbl MoBTOpATbL NOKa 1 MNMoka.
MNpakTuuyeckasa yacTtb

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

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

Puc. 25 — bnoku uuknos

PaccmoTpuM npocToi npumep nporpaMMbl, KOTOPbIM NMOKAXET OTIMYUS MeXAy ABYMS BULA-
MW UMKNoB (puc. 26).

YETOROEET b CROPGE T Sixsemd n %

YETRHOBNTL DEOOCTE HOBOHOTH a %

DCTEHDSS T [BMMRDHE

Puc. 26. Otnnumsa umknos 8 VEX VR

Ha nepebiii B3rsg MOXET MOKasarbCs, YTO OT/IMYMSA B YCNIOBUSAX BIOKOB LMKIOB AOKHbI
MPUBECTU K BbINOSIHEHUIO aBCONIOTHO pasHbiX AeMCTBUM, HO 3TO He TaK. lNpupoaa 6noka Mo-
BTOPATb MOKa TAKOBA, YTO AEWCTBUA BHYTPU B0Ka OyAyT BbINOMHATLCA A0 TEX MNOp, NMoKa yc-
noeue 6ynet foxkHbIM. 06 3TOM BaXKHO MOMHWUTbL MPU COCTABNEHWM NPOrPamMMbl.
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[agaiite noka otioxum 6510k NMoBTOPATL NOKa M HanMLeM NPOCTYIO NMPOrpaMmy Asis Bbl-
BOJA Ha 3KPaH HECKOJIbKUX CTPOK TEKCTa B 3aBUCMMOCTM OT MOKa3aHWM AaTyuKa pacCTosiHUSA

(puc. 27).

Amsadne Bnepin -

CLYWCTHTE BCE CTROKA

nevyats EREELE

=4

CCTAHO8HTE QBHKSHNAE

Puc. 27. Pabota c uuknom Moka

[aBaiTe NOCTPOYHO PacCMOTPMM AaHHylo nporpammy. B nepsyto ouepenb cosgaém 6nok
LMKNa, KoTopbIi Byaet paboratb fO Tex Mop, Noka poboT He yBMAMT nepes cobom Kakoe-nnbo
npensatcteme. Ha nytn Bcero cnegoBaHusa [0 npenatcTeus pobot 6yaeT BbIBOAUT B KOHCOSb
BblBOAA C/IOBO «[1pUBET» OrpOMHOE YUCNO pas B CUY BbICOKOW NPOU3BOAMTENBHOCTHU YrpaB-
naowero KoHTposnepa. Ecnim nobaeutb K nporpamme Bcero oaHy CTPOKY, To cnoso «[Mpueet»
OyneT BbiBeEHO TOMIbKO OaMH pas (puc. 28).

OBMHeHVE ENepén -

o, D

OCTEHOBWTh OBMMSHHE

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

3apaHue 1. Hanvcatb nporpamMmy ans BbiBOAa Ha 3KkpaH npuBem. Mpu kaxkpom npoxopne
LMK/ NPUBET AONIXKHO BbIBOAUTLCS C HOBOM CTPOKM.
3aganue 2. Hanucatb nporpammy rno nsobpaykeHnto poboTom Keaapara (B KayecTse nosTo-

peHusi NpoNAEeHHOro Matepvana).

KoHTponbHbie BOnpochbl:

1. B 4ém omnumna 610KOB NOKA M NOBTOPATb NOKa?
2. MNpwvBegute npuMepbl NpoOrpamMmMmbl, CMosb3ytowen 6710k NoKa (B BUAE NCEBAOKOAA).
3. MpuBeaute npumepbl MporpamMmbl, WUCMofb3ytolwen 610K NOBTOPATbL Noka (B Buae

nceegokoa).
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JlaboparopHas pabora 12
Bnok Bcerpa, 6nok lNMpepbiBaHua u 6nok XXparb noka

TeopeTuueckas 4yactb
Ha npegbloywiem 3aHsATMM paccMoTpenin 6/10KM LUMKIIOB M CErofHs NMPOLOIKMM M3yyeHUue
ocTtaBwmxcs 610KOB Momyns ynpaenenus: 6noka Bcerpga, 6noka MpepbiBaHua u 6510ka
Kpatb noka.
Bnok Bcerpa npeacraenser coboin 6ecKoHeuHbIM LMK 6e3 ycnoBus, KOTOpbiM OyaeT Bbl-
MOSHATLCA HA MPOTAXXEHWU BCEW NPOrpamMMbl HE3AaBUCUMO OT AEWCTBUMA, MPOUCXOAALLUX BHY-
TPU M CHapy»>Ku Hero

MNMpakTUuyeckasa yacTtb
Llenb paboTbi: 03HakoMUTb 0byHatowmxcs ¢ 6nokamu Beerpa, 6nokamu MpepbiBaHua v
6nokamun XXpartb noka.
Xop, nabopaTtopHoi paboTbl

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

OEWKEHWE Bnepén w

OAENHEHME BROpE] * A m mm v |

Puc. 29. AHanor 6ecKkoHe4YHoro umkna

Kak Bbl MO)eTe 3aMeTWTb, B A@HHOM nporpamme 670K ABUKEHUA BKoYaeT cebsa becko-
HEYHbIN LMK/, 4TO No3BoNsSeT pobOTy ABUratbCcA GECKOHEYHO Bnepén npv AobGaBneHnM 3Toro
610Ka B Nnporpammy.

[Ilns Toro 4tobbl NpepBarb BbiNOSHEHWE BECKOHEYHOrO LMK/Ia, MOXHO MCMO/b30BaTh 610K
MpepbiBaHusa.

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

Puc. 30. MNporpamma ais neMOHCTPaLMmn paboTbl LMKna npepbiBaHUs
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JaHHas nporpaMma BbINOMHSET BCE Te e AeNCTBUSA, YTO U ucnonb3oBaHue uukna loka B
npeabiayLieM ypoKe, HO NpU 3TOM HamALHO AEMOHCTPUPYET cnocob npepbiBaHus Lukna Beer-
na. Ucnonbsoearune 6noka Mpepearb nomoraet nsbexkarb NosMOMOK poboTa, Tak Kak 0bbIYHO
MCMNONb3yeTCs B KOHTEKCTE aBapUMHOro npepbiBaHUA BbiNosHeHUs nporpammel. [aBaiTe pac-
CMOTpPUM Ooniee CNOXKHbIA BapuaHT NporpaMmbl, B KOTOPOM MCMOMb30BaHWe UWKAa Oynet
onpaBaaHo cpabarbiBaHWEM JaTuMKa PacCTOSHUSA Ha PACCTOSIHUM MEHbLUEM, YEM MIaHUpyeMoe
(puc. 31).

CGLTEHGEN T [BHReRAD

Puc. 31. lNpumep nporpammsl

B naHHoM nporpamme po6oT GyneT coBepluatb NOBOPOT A0 TEX MOP, NMOKa He 0BHAPYXKUT
nepen cobom npensatcreue. Mocne atoro oH orbeaet Hasag Ha 200 MM M OCTAHOBMUT CBOE [BU-
)KeHue. JlaHHbIN anropuTM MOXKET ObITb MPUMEHMM K C/ly4asM, Koraa Ha pobote yCTaHOBNEHO
TEXHUYECKOE 3peHWe M eMy HeobxoauMm nydwuii 0630p ANns uaeHTMdbUKaumun nepep coboit
06bEKTOB.

Kpome Toro, Heobxoanmo obpatutb BHUMaHWe Ha 6nok XXparb noka (puc. 32), koTtopblii
NO3BONSIET yAEpP»KaTb BbINO/IHEHWE AENCTBMWI 4O 3TOro 610Ka.

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

r—
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Puc. 32. bnok XXpaTtb noka

B paHHOM nporpamme po6oT npu obHapykeHUMn O0ObeKTa MocTapaeTcs BbITOMKHYTb €ro
nons. [JaHHbIM KOA, NOMOXKET B peLleHUn 3a4a4 Ha NoCneayoWwmnX YpoKax.

3aganue 1. Hanucatb nporpammy obbesna Bcero nepumetpa nons «Kapra ¢ pasmeTtkoi» ¢
ucnonb3osaHuem 6noka XXaarb noka.
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3aganue 2. Hanucatb nporpaMmy no 3aeepLueHWn poboTOM LEWUCTBUIM NpU OOHapy>KeHUH
noZ coboi KpacHoro Lerta.

3apaHve 3. Peanusosartb nporpammy 4Jjisi akTMBaLMu poboTOM OTbesna Hasag npu nepso-
HadYasbHOM ABWXXeHUWU poboTa Bnepéa.

KoHTposnbHble BOonpochbl:

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. UHdopmartunka. 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 obpauweHus: 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 YHUBEPCAsbHbIX YY4eOHbIX AeUCTBUN,
AOCTUraeMbix obyyarowmmmcs

JInyHOCTHBIE:

— dopMHUpoBaHME YMEHUS CaMOCTOATENIbHOW AeATeNIbHOCTH;

— opM1poBaHUe yMeHUs paboTaTtb B KOMaHAE;

— dopMHpoBaHME KOMMYHUKATUBHbIX HABbIKOB;

— dopMHUpoBaHME HABbIKOB aHanu3a M caMoOaHanusa;

— dopMHnpoBaH1e LeneycTpeMNEHHOCTU U YCMAYMBOCTH B NpoLLecce TBOPYECKOM, Uccne-
[0BaTesIbCKoW paboTbl M y4ebHOM AeATeNbHOCTU.

[NpenmetHble:

— opMHUpOBaHME NOHATUI «aNFOPUTM», «NpPOorpaMMay;

— ¢dopmMupoBaHMe MOHATUM OO OCHOBHbLIX KOHCTPYKUMSAX sA3blka MNpPOrpaMMUpOBAHUSA
Python: onepatop BeTteneHus if, onepartopsl umkna while, for, BcnomorarenbHbix anro-
pUTMOB;

— dopMHUpoBaHME NOHATUIN O CTPYKTypax AaHHbIX A3blKa NporpammupoBaHus Python;

— (dhopMHUpoBaHME OCHOBHbIX MPUEMOB COCTAB/IEHUS MPOrpamMm B NPOrpamMMMpPOBaHUN Ha
A3blKe nporpamMmmupoBaHus Python;

— dopMHUpoBaH1E aNrOPUTMUYECKOTO U JIOFMYECKOTO CTUNEN MbILUNEHUS.

MeTanpenmeTHble:

— dopMHrpoBaH1E YMEHUS OPUEHTUPOBKU B CUCTEME 3HAHWI;

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

— ¢dopmMurpoBaH1e NPUEMOB NPOEKTHOM AEATENBHOCTU, BKNIOYAA YMEHUS BUAETb nNpobe-
My, hOpMynMpoBaTb TEMY U Lieslb MPOEKTa, COCTABNATL MNJ1aH CBOEN AEATENIbHOCTH, OCY-
LLLeCTBNATb AEWCTBUSA NO peanu3auuu nnaHa, pesysbrar cBoew AesTeSIbHOCTU COOTHO-
CUTb C Lenbto, Knaccuduumposartb, Habnoaarb, NPOBOAUTL SKCMEPUMEHTLI, AeNaTb Bbl-
BOAb! U 3aK/IOYEHWS, AOKA3bIBaTb, 3aLLMLLATD CBOU UAEW, OLLEHWBATb Pe3y/bTaTbl CBOEH
paboTbl;

— dopMHUpoBaH1Ee YMEHUS pacnpeneneHus BpeMeHU;

— dopMHUpoBaHME YMEHUI YCMELIHON CaMOmNpe3eHTaumm.

MDopmbl KOHTpONA

Bo Bpems nposeneHus Kypca npeanonaraeTcs TeKyLMU, NPOMEXKYTOUHbIM U UTOTOBbIN KOH-
Tponb.

TeKywiMii KOHTPOSIb OCYLLECTBISETCA PErysipHO BO BPEMS NMPOBEAEHUA Kaxaoro nabopa-
TOPHOTO 3aHATUA, 3aK/TIOYAETCA B OTBETE YYALLMXCSA HA KOHTPOSIbHbIE BOMPOChI!, AEMOHCTPALIMK
Nosly4YeHHbIX CKPUNTOB B cpeae Scratch, hpoHTasIbHbIX ONPOCOB yYUTENEM.

Takke B TEMATMYECKOM M/IaHMPOBAHUM MPEANOosaralTCs ABe MPOMEXKYTOYHbIE KOHTPOSIb-
Hble paboTbl.

KoHTponbHasa paboTta AnsA NpoBEPKU NONTyYEeHHbIX HABbIKOB NO TeMaM
«YcnoBHbi onepatop if», «Lluknbl B a3bike Python»

1. HalTn KopHKM KBagpaTHOro ypaBHEHUS, 3aAaHHOMO CBOMMU KO3 dULMEHTaMMU.
2. BbluncnuTb 3HaueHue dyHKUMK y = x° + 5x ONA 3afaHHOrO C KNaBMaTypbl 3Ha4YeHUA
apryMeHTa Xx.
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3. OnpenennTb, CKONbKO OTpULATENbHBIX CPEAU TPEX BBEAEHHbIX C KNaBUATYpPbl YACEN.
4. MNpoeepuTb, NPUHAAIEKUT JIM TOYKA C KOOpAMHATAMK (X U y) YacTu durypbl, nsobpa-
YKEHHOM Ha pucyHke 33.
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Puc. 33. UnniocTpaumsa K 3agade

5. MNpoBepuTb, €CTb NN BO BBEAEHHOM YMCJie OAUHAKOBbIE Uudpbl, Hanpumep 121,

6. Haneuaratb cton6bukom sce uenble ymucna ot 20 o 35 1 BbIMUCIUTD KOPHM 3TUX YKUCe.

7. Haltun Bce Tpéx3HauHble YMcCia, KOTOpble NPU yBEMYEeHUH Ha 3 penartca Ha 5.

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

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

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

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

3. CdopmupoBatb Bo3pacTaloLLmit CNUCOK U3 YETHBIX YUCEN AAHHOIO CNMCKa.

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

5. Co3patb cnucok U3 ciyyarHbix yucen. HaiTv Homep ero nocnefHero noKanbHOro Mak-
cUMyMa (NoKasibHbI MaKCUMYM — 3TO 3/1IEMEHT, KOTOPbIi HobLue NHOro U3 CBOUX cocenen).

6. Co3patb cnucok M3 cnyvanHbix yncen. Hanatm BTopoi no BeNMYnHE MaKCUMYM.
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CopeprxaHue n popma opraHU3aLUM Yy4eOHbIX 3aHATUM

MnaHbl yuebHbIX 3aHATUM

1. MepBbie nporpammbl Ha A3bike Python, ocHoBHbIe onepaTopbl

PekomeHayeMoe KONM4eCTBO YacoB Ha JaHHylo TeMy — 2 yaca.

NMnaHupyembie pesynbrarhbl

MpepmeTHbIE: NoNyYyeHe HAaBbIKOB MO CO3AAHUIO NEePBbIX MPOrpamMm B cpeae NporpamMmmu-
poBaHus Python, nsyyeHne ocHoBHbIx onepatopos Python, BBoga/BbiBOAA AaHHbIX, MaTeMa-
TUYECKUX OMNepaTopoB.

MeTanpeameTHblie: yMeHMe KOHTPOMPOBATb M KOPPEKTMPOBATh y4eOHYI0 AeATeNbHOCTD,
CNocobHOCTb CTaBUTb M hOPMYNUPOBaTh A8 cebs uenu 4eNcTBUi, NPOrHo3MpoBaTb pesysbTa-
Tbl, aHA/IM3UPOBATb UX (MPUYEM KaK NONOXKUTENIbHbIE, TaK U OTpULATENIbHbIE).

JINYUHOCTHbIE: FOTOBHOCTb U CMOCOBHOCTb 0BYHAIOLLMXCSA K CAMOPA3BUTUIO U JIMHHOCTHOMY
camoonpegeneHuio, cpopMUMPOBaAHHOCTb HABLIKOB COTPYAHUYECTBA CO CBEPCTHUMKAMMU; rOTOB-
HOCTb M CMNOCOBHOCTb K 06pa30BaHM1Io, B TOM YKUCe caMoobpa3oBaHUIO.

O6opynoBaHue U MaTepuanbl: KOMMbIOTEP, NPe3eHTaLMOHHOE 0bopyaoBaHue.

PacnpeneneHue nabopatopHbix pabor:

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

2. YcnosHbiit onepartop if

PekomeHayeMoe KOIMYecTBO YacoB Ha AaHHylo TeMy — 2 yaca.

MnaHupyemblie pesynbrathbl

MpeameTHbIE: NoNyYeHMe HABbIKOB MO MCMOJIb30BaHWIO YC/IOBHOIO oneparopa if B cpege npo-
rpammmpoBaHus Python, paspabotka nporpamm, peanusyrowpmx pa3seTBISIOLMIACA alTOPUTM.

MeTtanpeameTHble: yMeHUe KOHTPOIMPOBATb U KOPPEKTUPOBATb yHeBHYIO 1eATENbHOCTD,
CNoCcoBHOCTb CTaBUTb U hopMynMpoBaTh AnsA cebsa uenu oencTeni, NPorHo3MpoBarb pesysbra-
Tbl, aHA/IM3MPOBATb X (MPUYEM KaK NONOXKUTESbHbIE, TaK U OTPULATESIbHbIE).

JINYHOCTHbIE: rOTOBHOCTb M CMOCOBHOCTL OBYHAIOLMXCA K CAMOPA3BUTHUIO U IMYHOCTHOMY
camoornpeaeneHuto, chopMMPOBaHHOCTb HaBbIKOB COTPYAHMYECTBA CO CBEPCTHUKAMM; rOTOB-
HOCTb M CNOCOBHOCTb K 06pPa30BaHUIO, B TOM YKUC/le Camoobpa3oBaHMmio.

O6opynoBaHue U MaTepuanbl: KOMMbIOTEP, NPEe3eHTaLMOHHOE 06opyaoBaHHUeE.

PacnpepeneHune nabopatopHbix pabort:

MN3yueHune TeopeTuyeckoro matepuana naboparopHor paboTbl, BbinosHeHWe nabopatop-
HoM paborTbl 2.

3. Uuknbl B A3bike Python

PekoMeHayeMoe KOnM4ecTBO YacoB Ha AaHHylo TeMy — 4 yaca.

MnaHupyemblie pesynbrathbl

MpepMeTHbIE: NONyYeHUE HABbLIKOB MO UCMOJIb30BAHWUIO OMEepPaTopoB LKA B cpeae npo-
rpammupoBanus Python, paspaboTka nporpamm, peanusyiomx LMKIMYECKUIA alroprTMm.

MeTtanpeameTtHble: yMeHUe KOHTPOIMPOBATb U KOPPEKTUPOBATb yHeOHYIO AeATENbHOCTD,
CNoCcoBHOCTb CTaBUTb U hopMyMpoBaTh AnsA cebs uenu oencTeni, NPorHo3MpoBaTb pesysbra-
Tbl, aHA/IM3MPOBATb UX (MPUYEM KaK MOOXKMTESIbHbIE, TaK U OTPULATENbHbIE).

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

O6opynoBaHue U MaTepuanbl: KOMMbIOTEP, NPEe3eHTaLMOHHOE 06opyAOBaHHUeE.

PacnpepeneHune nabopatopHbix pabort:

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

PekomeHayeMoe KONMYeCcTBO YacoB Ha AaHHyto TeMy — 4 yaca.

MnaHupyemsbie pesynbrathbl

MpepmeTHbIE: NONyyYeHME HABbLIKOB MO WMCMOJ/b30BaHMIO CMMCKOB B Cpefe NporpaMmMmupo-
BaHua Python, paspaboTka nporpamm, peanusyowmx paboTy co CTPYKTypaMu AaHHbIX.

MeTanpeameTHble: yMeHMEe KOHTPONMPOBATb M KOPPEKTMPOBATb Y4eOHYI0 AeATeNbHOCTD,
CnocobHOCTb CTaBUTb M hOPMYNUPOBaTh A/1s cebs uenu 4eNcTBUi, NPOrHo3MpoBaTb pesysbTa-
Tbl, @HANIM3MPOBATb MX (MPUYEM KaK MONONKUTESNbHbIE, TaK U OTPULATESIbHbIE).

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

O6opynoBaHue U MaTepHasnbl: KOMMbIOTEP, NPe3eHTauuoHHOoe obopyaoBaHue.

PacnpeneneHue nabopatopHbix pabor:

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

5. Pabora co ctpokamu B Python

PekomeHayeMoe KonmMyecTBo YacoB Ha AaHHylo TeMy — 4 yaca.

NMnaHupyembie pesynbrarbl

MpepmeTHbIE: NONyYeHME HABbLIKOB MO WCMO/b30BAHMIO CTPOK B Cpefe NporpamMMUpoBa-
Hus Python, paspaboTka nporpamm, peanusyoLmx paboTy CO CTPOKOBbIMU JAHHBIMM.

MeTtanpeameTtHble: yMeHWe KOHTPONMPOBATb U KOPPEKTUPOBATH y4ebHYIO0 AeATENbHOCTD,
CnocobHOCTb CTaBUTb M hOpMYNUpPOBaTh A/1s cebs uenu 4eNcTBui, NPOrHo3MpoBaTb pesysbTa-
Tbl, aHA/IM3MPOBATb UX (MPUYEM KaK NONOXKMTESIbHbIE, TaK U OTPULATE bHbIE).

JIN4HOCTHbBIE: FOTOBHOCTb U CMOCOBHOCTb 0BYYAIOLLMXCA K CAMOPA3BUTHIO U JIMYHOCTHOMY
camoonpegeneHmnio, chopMUMPOBAHHOCTb HABLIKOB COTPYAHMYECTBA CO CBEPCTHUKAMM; rOTOB-
HOCTb M CMOCOBGHOCTb K 06Pa30BaHMIO, B TOM YMC/Ie CaMO0OOpPa30BaHHIO.

O6opynoBaHue U MaTepHasnbl: KOMMbIOTEP, NPe3eHTaLuoHHOe 0bopyaoBaHMe.

PacnpeneneHue nabopatopHbix pabor:

N3yueHue TeopeTnyeckoro marepuana nabopatopHoin paboTbl, BbiNoNHeHWe naboparop-
HoW paboTbi 5.

OnucaHue nabopartopHbix pabor

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

TeopeTuquKaﬂ 4yacTtb

Mpennaraetcsa paccmoTpeTb Gonee NoapobHO CTPYKTYpy Mporpammbl Ha s3bike Python,
a TaK)XXe OCHOBHble MpaBu1/a HanMcaHWa NPorpamMm.

Jliobyto nporpammy sisbike Python Mo)KHO npeactaBuTb, Kak Habop nekcem (ZONyCTUMbIX
CMMBOJIOB), 3aMMCaHHbIX B ONpeaenéHHOM NopsigKe M No onpeaenéHHbiM npasunam. Jlekcema
MOXEeT MpPeaCTaBNsATb COOOM: KOMMEHTapWM; NiMTepasbl, 3HAKW MYHKTyauWu, MepemeHHble,
cneuuvanbHble KtoYeBble C/loBa.

lNporpamma Ha sA3bike Python MoykeT conep»kaTb AOCTAaTOYHOE KOIMYECTBO KOMMEHTapUEB,
KaXkbll KOMMEHTapWi HAaYMHAETCS C CUMBONA PeLUETKa «H».

JNutepanbl npeacraensaoT cobon 3HayeHUs, 3aAaHHble B KOAe NporpaMMbl, Hanpumep,
uncna (25) nnm ctpoku (“npueet”). B asbike Python npeacraeneHbl HEKOTOPbIE BCTPOEHHbIE
TMNbl obbekToB. B sA3bike Python ucnonbsyercsa auvHamuyeckas Tunusauma (TMnbl AAHHbIX
onpenenseTca aBTOMaTMYeCcKu, U ux He TpebyeTca 0ObABNATL B NPOrPaMMHOM KOAE), HO Mnpu
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3TOM OH fIB/IAETCA A3bIKOM CO CTPOron Tunusauuen (Bbl CMOXKETEe BbIMOJIHATL HaA O6bEeKTOM
TONbKO Te onepaLuu, KOTopble MPUMEHUMBI K €ro Tuny).

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

MNepemeHHas unu naeHTUdUKATOP UCNONB3YIOTCA A XPAHEHWUS JaHHbIX Pa3/IMYHOro TUna.
B sa3bike Python HeT cneumanbHoro paszena onucaHuWs NepemMeHHbiX, B KOTOPOM yKasblBaeTcs
TUN NepeMeHHOW nepep e€ nepBbIM UCMoNb3oBaHMeM. EcTb onpenenéHHble npaBuna ansa 3aga-
HUS UMEH NepeMeHHbIX A3bike Python: 3To NnocnepoBatenbHOCTL OYKB, KOTOpPAs HE MOXKET Ha-
YMHaTbCA C UMdPbI, HO MOXET coaepyKaTb CUMMBON nogyepkuaHus (_). UMeHa nepemeHHbIX
YyBCTBUTESNIbHbI K peructpy. MMeHa nepemMeHHbIX He MOryT COBMagarb CO CrneurasbHbIMU KIto-
YeBbIMU C/IOBAMM.

KntoyeBble cnoBa B f3bike Python nmeloT cneuvanbHoe Ha3HavyeHWe W NpeacTaBnsioT CO-
6o¥t ynpasnsioLme KOHCTPYKUMK a3blka. Hanpumep: and, break, for u 7. a.

Mpu coctaBneHnn Nporpamm fieKCeMbl 0ObeAMHAIOTCA B CUHTAKCMHYECKUE KOHCTPYKLMM, KO-
TOpble MOryT BK/aAblBaTbCsA APYr B Apyra. B pesynbrate Mmoryt o6pa3oBbiBatbCcsi 6/104HbIE KOH-
CTPYKLMK, KaXKAbIM BMIOK Koaa HauMHaeTcsa aBoetouneM (:), a Teno 6510Ka Bblgenserca obssa-
TeNbHbLIM OTCTYMOM B BuAe YeTbipéx npobenos. O6bIYHO Cpefa NporpaMMUMpOBaHUs Cpasy ae-
naet orctyn gns 6noka nocne pgsoetouus. B 3aBucMMmocTM OT wmcnonbayemon cpeppbl
NMporpaMMUpoBaHUs 610KM MOTryT UMETb BU3YyasibHOE BblAeseHue.

Takxke cyuiecTByeT psg peKoMeHaauMi K COCTaBNeHUIO Nporpamm Ha ssbike 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;

— JIorMyYeckue oneparopsi;

— onepartopbl NPUHALNEKHOCTH;

— onepaTtopbl TOXAECTBEHHOCTH;

— 6uTOBbIE OMEeparopbl.

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

Tabnuua 1. OcHoBHble oneparopbl A3bika Python

Onepatop OnucaHue
+ CnoxeHue
- Bbluntanue
* YMHOXeHHe
/ Henenuve
// LlenouncneHHoe geneHuve
% Ocratok ot genexus
** BosseneHue B cTeneHb
< MeHbLue
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lpodomxeHue
Onepatop OnucaHue
> Bonblie
>= Bonblue nnu paeHo
<= MeHbLuUe unu paBHO
== PaBHo
1= HepagHo
and (M). Jlornyeckoe ymMHOKeHWE, UM KOHBIOHKLNSA
or (UN) Jlornyeckoe cnoxexue, Ui QU3bIOHKLNUA
not (HE) Jlornyeckoe otpuuaHue
| Mo6utosoe nnu
» Mo6utoBoe MckovaoLee m
& MNMo6uTosoe 1
>> BuToBbIN caBWr BNpaBo
<< ButosbIt caeur Bneeo

NHeepcus 6uTtoB

PaCCMOTpMM HECKOJIbKO Np1UMepoB UCNOJIb30BaHNA NAHHbIX ONepaTtopoB.

MNpumep 1
>>> 643
9

>>> 7**5
16807

>>> 45%4
1

OnurH 13 cambix 4acTo UCMNONb3yeMbIX ONepaTopoB — oneparop npuceansaHusa. Oneparop
npuceauBaHus B A3bike Python nmeert Bua:
<upeHTUdUKaTtop>=<BblparkeHne>

Mpumep 2
c=6
L=121

Takke B si3blke Python MMEIOT MECTO CJIOXKHbI€ onepaTtopbl NpUCBanBaHUA.

Ta6bnuua 2. CnoxHble onepaTopbl NPUCBauBaHUA

O6o03HaveHune

OnucaHue

JleBas v npaBas yacti cymMmupyloTcs, pesynbtar npucBanBaeTcs
rnepeMeHHOM B JIEBOM YacTu

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

JleBas 1 npaBas YacTi yMHOXKalOTCs, pe3ynbraT npucBaMBaeTcs
rnepeMeHHOM B JIEBOM YacTu

B conepkanue

47



2
2y ‘ ig
CETb LEHTPOB LUPPOBOIO
‘ ! E@l OBPA3OBAHMS JETEM «IT-KYB» UHOOPMATUKA
= <> 2
D
\O.E‘./
lpodomxeHue
O6o03HauyeHHne OnucaHue
/= Lenvt 3HaueHWe nepemMeHHOMN U3 IeBOM YacTh Ha 3Ha4YeHUe Bbl-
pakeHUsl B NPaBOM YacTH, pe3ysibTar NPUCBaUBAETCS NePEMEH-
HOM B IeBOW YacTu
%= Haxoputca octatok oT feneHns 3Ha4eHUsA nepeMeHHON U3 ne-
BOM YaCTW Ha 3HAYEHUS BbIPAXKEHMUSA B MPABOM YacTW, pe3y/brar
NpYCBanBaETCA NEPEMEHHO B JIEBOW YaCTH
= BbinonHseT Bo3BeaeHMe 1eBOI YaCTU B CTEMEHb 3HAYEHUSA Bbl-
parkeHWsi U3 NpaBoW YacTu, pesynbTaT NPUCBANBAETCS NepemMeH-
HOM B IeBOW YacTu
//= Lenut Haueno 3HayeHWe nepeMeHHOM U3 NEBOW YacTH 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 He0OXOAMMO BbIMNOJHATL BBOA AaHHbIX C KNaBMATYpbl U BbIBO-
AMTb faHHble Ha 3KpaH. PaccmoTpum paboty cooTBeTCTByOLMX OnepaTtopos B A3bike Python.

BBop, AaHHbIX C KNaBMaTypbl OCYLLECTBASIETCA C NOMOLWbIO onepatopa print. @opmar one-
patopa:

print()

MNocne BbiNoOMHEHUs onepaTopa NPOUCXOAMT NEepPexXos 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 HXKe Ha pucyHke 35.

Run: 1
B /Users/user/Documents/PythonProject/venv/bin/python
3
6 -10
-
_y Process finished with exit code @
ol [=
™F
[
4 Run i=.6: TODO B Terminal @ Python Console
Puc. 35. Pezynbrar pabotbl nporpammbl
Mpumep 6
Z=9
Y=15
=-15
print(“W=",W, end=" )
print(Z*10)

Pesynbratbl paboTbl NporpamMMbl NpeacTaBeHbl HAXe Ha pucyHke 36.

Puc. 36. Pe3ynstar pabotbl nporpammbi

Takxe B A3bike Python MoxxHO “cnonb3oBath hopMaTMpPOBaHHbIN BbiBOA. [1a 3TOro Heob-
XOAMMO WMCMOMb30BaTh BCTPOEHHYIO yHKumMio format(). CuHTakcuc hyHKUMK BbIFAAUT crepy-
oMM 0bpasom:

<ctpoka>.format( <cdopmar>)

«CTpOKa» npeacrasnsier cobon 3HadeHWe Ana popMaTMpoBaHHOMO BbiBOAA, «hopmary —
cneundukaumm popmara <Mini-Language>.
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DyHKumMA int ucnonb3yeTtca ans npeobpazoBaHUs CTPOKM B Lenioe ynucno. MameHnm npeabl-
AyLWw1r npumep:

n=int(input())

m=int(input())

k=n+m

print(k)

Pesynbrar pabotbl — cymma yucen.

Pesynbrarbl paboTbl NporpaMMbl NpeacTaBfieHbl HXe Ha pucyHke 39

116*130=15080
>>> |

Puc. 39. Pezynbrar pabotbl nporpammbl

Takke MOXHO yKasbiBaTb apryMeHT yHKUMK input, B 3TOM C/lydyae Ha 3KpaH OyaeT BbiBO-
AMTCA «NpurnacutensHoe coobLueHnes.

n=int(input(“n="))

m=int(input(“m= "))

k=n+m

print(k)

Pesynbratbl paboTbl NporpaMMbl NpeacTasfieHbl HKe Ha pucyHke 40.

e

Puc. 40. Pezynbrat pabotbl nporpammbl

AHanornyHo paboraet u yHKuma float, Ho B pesynbrate eé 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 dyHKuUmmM B a3bike Python ob6beanHeHbl Mogynem math. [laHHbid Mogyb
NpU HEOBXOAMMOCTH HYXKHO UMMOPTMPOBATH C MOMOLLLLIO KOMaHAbl import:

import math

MNocne nopkno4eHUs MOXHO MCMOMb30BaTb BCE MHOXXECTBO MaTeMaTUyecKux yHKUMM
a3bika Python.
B coctaBe moayns math npucyTCTBYIOT HECKONBbKO 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€CKOHEYHOCTb

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

mMoayns math.

Tabnuua 4. Matematnueckue yHKuum asbika Python

O603HaueHue

OnucaHue

math.exp(x)

IKcnoHeHTa yncna e*

math.log(X, [A])

Jlorapudm X no ocHoeanuio A. Ecnu A He yKazaH, BbluMCaAeTCS
HaTypasnbHbIM norapudm

math.pow(X, n)

BossepeHue 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 ykasbiBaeTtcs 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 paguaHsbl

MNonHbI cnMcok MateMaTuyeckmux hyHKLUMUMA MOXKHO BbIBECTU KOMaHOOM:

import math
>>> math

<module ‘math’ (built-in)>

>>> dir(math)

Pesynbratbl paboTbl NporpaMMmbl NpeacTaBfieHbl HAXKE Ha pUCyHKe 41,

Py Ehary S onsclbe

Python Console
=== import math
=== math

»=w dirimath)

it
@8 o Byl

|

B 4: Run = g TODO 8 Terminal

Yo", "_file__ ", ' __loader ', *

sys. path.extend{ [ ' /sers/user/Document s/ PythonPraject' ]}

=module "math' from 'SLibrary/Framesorks/Python. framework/Versions /3. 8/ Lib/python3. 8/ L ib-dynload/eath. cpython-38

__nmames__ ', '__package__ ", '__spec__', "acos', ‘acosh’, "asin®, 'asinmh’, "

§ Python Console

Puc. 41. NonHbIl cnnucok MmatemaTuyeckux yHKUMi A3bika Python
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Takke B A3bike Python ecTb BO3MOXHOCTb NONy4YeHUSA TaK Ha3blBaeMbIX NCEBAOCTYyYaMHbIX
yucen. [JaHHble YMcna BbIYUCIAOTCA NO HEKOTOPOKW MaTemMaTtuieckor hopMyse, MOryT UCMOsb-
30BaTbCA HECKOJ/IbKO anropmutMoB (B A3bike Python ucnonb3yetca 4OCTAaTOYHO HOBbIWM aNrOpPUTM
«Buxpb MepceHHa»).

B asbike Python gns nonyyeHus takux umcen HeobxoamMmo obpartutbes K Moayto random.

MmeeTca BO3MOXKHOCTb MONy4YaTh Kak Liesible, TaK U BeLLLeCTBEHHbIE C/lydalrHble Yncna:

— randint(a, b) — Bo3BpaLLaeT cy4yanHoe Lenoe YMCo 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)

Pesynbrarbl paboTbl NporpaMmbl NpeacTaBfieHbl HXKe Ha pucyHke 43.

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

Puc. 43. Pezynbrat pabotbl nporpammbl

n PaKTU4ecKaa 4acCTtb

Lenb pa6otbi: O3HakoMieHMe C OCHOBAMM HamnuWcaHUs NPOrpamMM Ha fA3blKe NporpaMMmu-
poBaHus Python, pabota c oneparopamu npuceoeHus, BBoaa /BblBOAA AAHHbIX.
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Xop nabopaTtopHoi paboTbl

1. OTkpo#Te cpeny paspabotku Python.

2. [aHbl anvHbl pébep a, b, ¢ npsAMoyronbHoro napannenenunega. Haitm ero o6bLEM U
naoLwaab NoBepxXHOCTU S (3HAYEHUA O/IMH CTOPOH BBOAATCA C K/IaBMaTypbl).

YkasaHue. [lpuMepHbIN IMCTUHT NPOrpamMMbl MOXKET UMETb BUA;

a=float(input(“a= “))

b=float(input(“b= “))

c=float(input(“c= “))

print(“o6bem= “, a*b*c)

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

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

4. YuyeHuK Kynun B marasuHe n nopuui mopoxkeHHoro no ueHe 300 p u k naMToK Wokonaga
no ueHe 520 py6. CKonbKO BCEro MoTpaTu yyalmuics Ha NoKynKu?

BbiBoAabI: B X0ae BbiNosHEHUA nabopaTopHoi paboTbl Bbl NONYYMIU NPEACTaBEHHE O Ha-
MUCAHMM NPOCTbIX MPOrpaMM Ha fA3blke NporpammupoBaHusa Python.

KoHTponbHble Bonpochbi:

1. Kakue onepartopbl si3bika Python Bbl vcnonb3osanu npu BbinosHEHWM nabopaTtopHoM
pabotbi?

2. KakoW oneparop vcnonb3yetcs ANA BBOAA LiefibIX YNCEN C KNaBUaTypbl, BELLECTBEHHbIX
yncen c Knasmarypbi?

3. Kak BbiBeCTM JaHHble Ha 3KpaH B a3bike Python?

JNaboparopHas pabora 2.
YcnoeHbiii oneparop if

Teo peTudyecKas 4acCTtb

Mpu pelueHnn 3aa4 BaXKHO peasi30BbiBaTb BO3MOXHOCTb Bbibopa cpeau asibTepHaTUBHbIX
onepauui Ha OCHOBe pe3ysnbTaToB NMpPoBepKU. B MMnepatuBHbIX A3blKax NporpaMMUMpoBaHMS
ANA 3TUX Lenen Mcnosb3yetca onepartop BeTBneHUs (ycnoBHbiM onepatop). B s3bike Python
nopobHbIM onepatop NpefycMaTpuMBaeT He TOJIbKO BO3MOXHOCTb CAenarb BblOop OofHOW U3
[BYX ajlbTepHaTUB, HO U NpeayCMaTpuBaET BbINOJIHEHWE B 3aBUCMMOCTU OT 3HA4YEHUS TON UK
MHOM nepeMeHHON oaHOM U3 TPEX (Mnn Bonee) BeTBeN NPOrpammbi.

O6wasn dopmMa onepatopa BeTBNEHUSA BbIMAAUT CleayowmnmMm obpasom:

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

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

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

Tbl U 3Ha4eHMe None onpenensoT NoXb;

— onepaunu CpaBHEHMSA NPUMEHSAIOTCSA 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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Jlornuecknmm onepangamm MoryT 6biTb and (KOHBbIOHKUMSA), or (AU3bIOHKUMSA), Nnot — oTpu-
uaHue. PaseHcTBO 0603Ha4aeTcs == (4T06bl OTNINUKUTL 3HAK PABEHCTBA OT orepaTropa NpPUCBO-
eHusn), a HepaeecTtBo !=. Takke B Python MoXHO 3anucbiBaTb ABOMHOE YCNOBWE, Hanpumep
2<=a<=5, -10<v<=9.

Kak BMOHO M3 onucaHuA onepatopa BETB/EHUS, OH MOXET COAep’KaTb B CBOEM COCTaBe
Apyrue oneparopsbl, B TOM yucne apyrue ycnosHbole. CTout o6patutb BHUMaHWe, 4To Nnocne Jo-
FMYECKOro yC/IOBMSi CTOMT ABOETOYME, A1l TOrO YTOObI NOKasaTth, YTo Janee 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 orneparopa npeacTas/ieHa Ha pUcyHke 44,

HeT yainoBeume ,J.'I,a“l

onepaTop

Puc. 44. bnok-cxema yc/iioBHOro oneparopa

B 3TOM cnyuyae 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’)

Pesynbratbl paboTbl nporpammbl NpeacTaBneHbl HUXKe Ha pucyHKe 45,

Furn: 2

b fUsersfuser/Docusents/PythonProject /venv/bin/python fUsersfuser/Documents/PythenProjects2. py
-5

Hame

dl

Process finlshed with exit code @

- =

[T}
-

I

B8 Terrminag @ Python Console = 4: Run I= §: TODO
Puc. 45. Pesynstar pabotbl nporpammbi
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B naHHOM npuMepe B KayecTBe ycnoBusA ucnosb3yetcs cpaBHeHne a<0. Ecnu oHo Bbinon-
HAETCA, TO Ha 3KpaH BbiBoauTcs «Huxex». Ecnu xke ycnoeue noxHo, To 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.

Fumn: 2
- AUsers/user/Documents/PythonProject/venw/bin/python JsUsersfuser/Documents/PythonProject
1
Hume

2
K dl

Process finished with exit code @

» I

[}

B8 Yerminal < Python Conscle | B d:Run.| = & TODD
Puc. 46. Pezynbtat pabotbl nporpammbl

B naHHOM npuMepe ycnoBre COCTaBHOE: COCTOMUT M3 ABYX YC/IOBUMM, OObeAMHEHHbIX onepa-
umen and (normyeckoe u).
Paccmotpum ganee 6onee CnoXHbii BUA oneparopa BeTB/IEHUS:
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 ynpaBieHWe NepexomuT K oneparopy,

KOTOpOE cnenyet 3a onepartopoM BeTBJIEHUA.

MpvBeném npumMepbl paboTbl boee COXHOM hopPMbl 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.

B naHHOM npuMepe B ciydae UCTUHHOCTU YC/I0BUS a>>b BbinonHAeTcs oneparop print(<aa’),

Puc. 48. Pezynbrat pabotbl nporpammbl

a B NPOTMBHOM cnyyae — print(‘HeT’).

O6parute BHUMaHUe, YTO NMOC/NE YCJIOBUA U Nocse YacTu else MOXXHO yKasbiBaTb
HEeCKOJIbKO oneparopoB, HO Torga Bce oHU uAayT nocne orcryna! [Ina cpaBHeHus pac-
CMOTpPUM [Ba NpuMmepa.

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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15
38
HeT
270
>
Puc. 49. Pesynbrat 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 <ycnoeue2>:
oneparop?2

else:
oneparop3

Bnok-cxema pabotbl JaHHOro onepatopa npeacrasieHa Ha pucyHke 51.

UWHOOPMATUKA

B conepxanue
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—HeT T
else onepatopl |
{ 8 EAENE R
oneparop3 onepaTtopZ

Puc. 51. bBnok-cxema ycnoeHoro oneparopa

MNpu ncnonb3oBaHWMK AaHHOM hOPMbI MOXXHO NPOBOAUTL MPOBEPKY HECKOIbKUX YCNOBUN —
nocne if u nocne elif. Onepartop nocne else BbinonHsAETCA B TOM cnyyae, €C/iM He BbINMOMHWUNOCH
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, €C/iu CTOMMOCTb Mokyrnku npesbicuna 1000 p, a B
10% — ecnm ctoumocTs Bbiwe 3000 p.
JIUCTUHT NporpamMmbl NpeacTaBieH HUXe:
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 HXKe Ha pUcyHKe 52.
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LLE | GepazosanmnaeTen aTkvE MHOOPMATHKA
..\(}:,/..
Run 1
. fusr/local/bin/python3.8 /Users/user/Documents/PythonProject
150
1455.0
-
55 Process finished with exit code ©
»
=
[]
B Terminal i Python Console P 4: Run = 8: TODO

Puc. 52. Pezynstar pabotbl nporpammbi U3 npumepa 6

ElLé pa3 obpatMMcs K CUHTaKCMYeCKUM npaeuiam ssbika Python.

B s3bike Python otcytcteytoT curypHble ckobku, kak B si3bike C/C++, unu pasgenvrenu
«begin/end», Kak B A3bike Pascal, okpyskatowue 610KM nporpaMmHoro koga. Bmecto atoro
NPUHAANEXXHOCTb OMNEPATOPOB K B/IOXEHHOMY O/I0Ky onpenensietcs no BesMYuHe OTCTYMOB.
Takke oneparopsbl B s3bike Python 06bI4HO He 3aBepLUAlOTCA TOYKOW C 3amnsaTomn; 0ObIYHO Npu-
3HAKOM KOHLLA MHCTPYKLMKU CNTYXKUT KOHEL, CTPOKU C 3TOM MHCTPYKLMEN.

Bce coctaBHble onepatopsbl B si3bike Python ocdopmnsioTcs oaMHaKoOBO: CTpOKa C 3arosios-
KOM 3aBeplUaeTcs OBOETOYMEM, fasiee C/eayloT ofHa Win Gonee BIOXKEHHbIX MHCTPYKLMH,
00bIYHO C OTCTYNOM OTHOCMUTESIbHO 3arosIoBKa. ITU MHCTPYKLMK C OTCTYNamu HasbiBatoTcs 6110-
KOM (Mnu nHorga HabopoM). MHTepnpeTtatop aBToMaTMyYecKku onpeaenser rpaHuubl 6J0KOB Mo
BE/IMYMHE OTCTYMNOB, T. €. NO LUMPUHE MYCTOro NPOCTPAHCTBA C/eBa OT MPOrpaMMHOro KoAa.
Bce vHcTpyKUMK, CMeLLEHHbIE BNPABO Ha OMHAKOBOE PacCTOsiHWE, NpUHAaAeXaT K OqHOMY U
TOMY e B6SIOKY Kopa.

B vHcTpykuwmm if npepnoxxeHus elif u else aBnsioTca He TONbKO YaCTAMU UHCTPYKUMMU if, HO 1
3arofIoBKaMu C COGCTBEHHbIMU BIOXKeHHbIMK 6iokamu. Ha pucyHke 53 npeacraeneHa cxema ¢
oTcTynamu ans oneparopa if.

| if

baoxl
| elif:

baoxk 2
| elze:

Baox 3

Puc. 53. CxeMa Bno>keHHbIX 610KOB
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MNpakTUuyeckasa yacTb

Lenb pa6oTbi: 03HaKOMJIEHUE C YC/IOBHbIM OMepaTopoM if Ha A3biKke MPOrpaMMMUpPOBaHUS
Python.

Xop nabopaTtopHou paboTbl

1. Otkpoiite cpeny paspaborku Python PyCharm.

2. CocraBbTe nporpammy, KoTopas 3anpalivBaeT BBOZ, TeMMNepatypbl Tefla 4YenoBeKa M
onpegnenset, 340poB OH UaKn 6oneH (HopMasbHOWM TeMnepaTypow 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 6051bHbI»)

3. CocraBbTe nporpamMy nofcyérta nnowaau pasHobeapeHHOro TpeyronbHuka. Ecav nno-
Waab TPeyrofibHUKa YE€THasA, pasfenunTb eé Ha 2, B NPOTMBHOM C/lydae BbIBECTU COObLLeHue
«He mory nenutb Ha 2!».

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

5. Onpepenuvte, AaBnAeTcsa N1 BBEAEHHBIM NOJIb30OBATEIEM IO, BUCOKOCHbBIM.

YkazaHue. [puMepHbIi IMCTUHT NPOrpamMmmbl MOXKET UMETb BUA;

y = int(input(«BeeguTe ropg, «))

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

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

6. CocTaBbTe MporpamMmy, NpoOBEPSIOLLYIO, YTO BBEAEHHOE YMUCNIO ABNAETCA YETHbIM WM
HEYETHbIM.

BbiBoabI: B X0f€ BbINOSHEHUS NabOpaTOpPHOM PaboThbl Bbl NONYYUIN NPeACcTaBNeHUE O CO-
CTaB/IEHWM YCJIOBHbIX aNfOPUTMOB C UCMOb30BaHWeM oneparopa if-elif-else B A3bike nporpam-
mMupoBaHus Python.

KoHTponbHble Bonpochbi:

1. [ns yero Mcnonb3ytoTcs onepaTtopbl BETB/IEHUS B NPOrpPaMMUPOBaHUN?
2. Kak BbIMMsAAMT CUHTaKCUC onepartopa BeTB/ieHUA B a3bike Python?
3. Kakue cdhopmbl onepartopa BeTBE€HUS MOXXHO UCMNONb30BaTh B sidbike Python?

JNlaboparopHas pabora 3.
LUuknbl B a3bike Python

TeopeTuueckas 4yactb

Liukn B A3blke NnporpamMMUpoOBaHUs NpeacTaBiseT cobor KOHCTPYKLMIO, MHOTOKPATHO Bbl-
MONHSAIOLLYIO OfHY M Ty e rpynny onepatopoB. YMcno NOBTOPEHUM LMKIIOB, WK UTEpaLUi,
MOXXeT ObITb 3a4aHO 3apaHee MM 3aBUCETb OT UCTUHHOCTM TOFO MW MHOTO YcnoBusA. B peans-
HOWM YKM3HW NOCTOSAHHO MPUMEHSIOTCA LMKJIbl, MO3TOMY LMKIMYECKUIA aNrOPUTM 4acTo MCMoSb-
3YIOTCA NPU peLleHnn 3a4a4 No NpPorpaMMUpPOBaHHIO.
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B A3bike nporpammuposanus Python MoxkeT 6biTb peanM3oBaHo ABa BUAA LMKNA:

— c npepycnosueM — uukn while;

— ¢ napameTpom — uukn for.

Lunkn while sBnsetca ogHUM M3 caMbiX YaCTO UCMOJb3YEMbIX U CaMbIX YHUBEPCAsbHbIX Lin-
knoe B Python. [NonHbi opmat paHHOro UMKNa NpeacTaBneH HUXKeE:

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

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

’ yCnoBue Aa
HeT

onepartopl [~

Puc. 54. bnok-cxema uukna c npegycnoevem while

BbinonHeHne uunkna while HaunHaeTca ¢ BbluMCNEHUS BbipaxkeHus. Ecnv oHo UCTUHHO (He
paBHo false), BoinonHseTca 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 6yfaeT IOXKHbIM, TO He ByAeT NpUUYKH
OCTaHOBKM LKA U MporpaMma «3auukiutcs». Ytobbl 3Toro He npousoLnio, Heo6xoanMo op-
raHM30BaTb MOMEHT BbIXOAA M3 LIMKNA, T. €. JIOXKHOCTb BblpaXKeHUS B 3arosioBke. Tak, Hanpw-
Mep, U3MEHSAS 3HaYeHWe KaKoW-HWOyab NepeMeHHOW B Tefle LMK/A, MOXKHO LOBECTU Jloruye-
CKoe BblpaykeHue Ao NoxHoctu. Obpatute BHMMaHWe, YTO onepartopbl Tena LMKIa AOMKHbI
ObITb OTAE/NEHbI OTCTYMOM.

Mpuwep 1

import math

i=5

while i < 15:
print(math.sqrt(i))
i+=2
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NHtepdeiic nporpammbl PyCharm ¢ BBEAEHHBIMM [AHHBIMW NPEACTaBNEH HWXE Ha
puUcyHke 55.

L L
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Puc. 55. Pezynstar pabotbl nporpammbi

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

2.23606797749979
2.6457513110645207
S0

3.3166247903554
3.6055512754632989
Fo

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 paHHOM npumMepe LMK BbINOHAETCA, MOKA UCTUHHO ycnoBue a < 7, 3HauyeHue nepemMeH-
HOW O MeHsIeTCA B Tene LMKa.

Pesynbratbl paboTbl nporpaMmmbl NpeAcTaBneHbl HUXKE Ha puUcyHKe 57.
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Run: 2
- fUsers/user/Documents/PythonProject /venv/bin/python /Usersfuser/Documents/PythonProject/2. py
Python
Python
- | = Python
=5 Python
* = Python
&= Python
- Python
& ¥
B Terminal & Python Conscle. | e 40 Run = TODO

Puc. 57. Pesynbrtat paboTbl Nporpammbi

Bropoit unkn, ncnonbsyemobii B A3bike Python, — umkn ¢ napametpom. CHHTaKcMC AaHHOro
UMKNa NpeacTaBneH HUXe:

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

else:
<oneparop2>

Bnok-cxema paboTbl UMKNA BbIMAAWUT CledyoLmMM 0bpasom:

Ha4aNbHOE, KOHEYHO
HaYverHe NapaMeTpa, Liarl
¥ p—",
Teno =

Puc. 58. Bnok-cxema umkna c napamMeTpom

JTOT UMKN NPOXOAMTCA Mo NtobOMy UTepupyeMoMy OObeKTy (Hanpumep, CTPOKE WAK Chu-
CKY) ¥ BO BPEeMs K&XX4OrO NMPOXOAa BbIMOSHAET TEMO LMKNa 3a4aHHOe Yncno pas. [na obpatlue-
HUS K TeKyLLeMYy 3/IeMeHTY NoC/lefoBaTeNbHOCTU B Tese LMKna 0OblYHO MCMONb3yeTcs nepe-
MeHHas LUu1K/a, e€ MHoraa HasbiBatoT yrnpasnsiollen nepemeHHon. B uukne for Takke ncnonb-
3yl0T Heobs3aresibHyto YacTb else, KoTopas paboTaeT TOYHO Tak »Ke, KaK U B umkiax while, — oHa
BbIMOJIHAETCS, €C/IM BbIXOA, U3 LMK/IA NPOM3BOAMTCA He MHCTpYKuUMen break (o kotopoi byaet
paccKasaHo HUXe).

YacTo ans opraHusaummn paboTbl UMKa ¢ napameTpom for ucrnonbayetcs dyHKumMs range.

®yHKuMA range() Bo3BpalLaeT NOCNef0BATENIbHOCTb YWUCES, PeryiMpyeMyto KOJIMYECTBOM
nepeaaHHbiX B Heé aprymeHToB. BoamoxkHbl cnepylouwime BapuaHTbl obpalleHus K AaHHOW
hyHKLMM:

* range(finish);

* range(start, finish);

* range(start, finish, step).

64 B conepxanue
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3pecb start — 3To nepBbIM 371eMeHT NocsefoBaTeNibHOCTH (BKItoYMTeNbHO), finish — no-
cnepHvi (He BKIOYMTENBHO), @ Step — pPasHOCTb MeXAy ClefyloWwnM U NpeabiayLwmm YneHa-
MM NOC/Ief0BaTeIbHOCTH.

Hanpumep, range(5) Bosepalwaetcsa nocnepgosarensHoctsb 0, 1, 2, 3, 4. Boizos range(2 ,8)
BO3BpallaeTcs nocsenosatenbHocTb 2, 3, 4, 5, 6,7.

PaccmoTpum npumepbl opraHuMsauum paboTbl UuKaa ¢ napameTpom.

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

Pesynbrarbl paboTbl NporpaMmbl NpeacTaBfieHbl HXKe Ha pucyHke 59.

R 1
b Jusrflocal/bin/python3.B /Usersfuser/Documents/PythonProject/1.py

L]

1

m 5 2

-4 3

f -"

| 5

=

. 7

8

g9

Process finished with exit code @

BB Terminal i@ Python Conscle B d:Run: = 5:TODO

Puc. 59. Pesynbrat pabotbl nporpammbl

B npaHHOM npuMepe UMK BbIBOAWT Ha 3KpaH nocsieposarenbHocTb uncne ot 0 go 9 sknouu-
TesIbHO.

MNpumep 4
for c in range(0, 22, 3):
print(c, end=» «)
B naHHOM npumepe BbIBOAUTCA Ha 3KpaH nocneposarensHocTb yucen ot 0 go 21 ¢ warom 3.
Pesynbrathl paboTbl nporpammbl NpeacTaBneHbl HKe Ha pucyHke 60.

Run: 1

. fusrf/local/bin/python3.B JUsers/user/Documents/PythonProject/1.py
g 36912 15 18 21
Process finished with exit code @

=4
ol
-
[]
B Terminal = Python Console b 4: Run = 5 TODO

Puc. 60. Pe3ynstar pabotbl nporpammbi
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Takke, roBops npo paboty uMKNoB B A3bike Python, HeobxoanMo ynoMsaHYTb NPo oneparo-
pbl continue, break, else.

Onepartop continue ncnonb3yeTcs Ans Nnepexona Ha CrefyoLyo UTepaumio LMKna, 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 HXe 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 a1 Yl

EM Terminal @ Python Console P 4:Run = 6: TODOD
Puc. 61. Pesynbtat pabotbl nporpammsi

B naHHOM npuMepe npu paBeHCTBe NepeMeHHoM i==5 ncnonb3yeTtcs onepartop continue, B
pesynbrate yero nponyckaetcsa onepartop print(i * 2, end=’ ‘). Moatomy uncno 10 He BbIBOAUT-
CS Ha 3KpaH.

Oneparop break ucnonbsyetcsa ans opraHM3auuy HeMeLIeHHOTO BbIXOAa U3 LMKia. To ecTb
NPOUCXOAMUT AOCPOYHOE 3aBepLueHre paboTbl LuKna.

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 fUsers/user/Documents/PythonProject/1.py
82468

Process finished with exit code @

=i
A
o -
]
B Terminal 2 Python Console B 4: Run = 6: TODO

Puc. 62. Pe3ynstar pabotbl nporpammbi
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B paHHOM npumepe npu paBeHCTBe nepeMeHHoW i==5 uncnonb3yetcs onepatop break, B

pe3yfibTate Yero NPOMCXoauT 3aBeplueHue paboTbl uuknia. To ecTb nocneaHee 3HadeHue, pac-
CMOTpEHHOE B Tefnle uMKna, byaet i=4.

Oneparop else ucnonbayercs Ana nposepku, Obin M NPOU3BEAEH BbIXOA M3 LMKNA MH-

cTpyKumen break vnum xxe unkn 3aseplunnca obpasom.

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

Pesynbratbl paboTbl NporpaMmbl NpeacTaBfieHbl HAXKe Ha pucyHke 63.

Run: 1

- Jusr/local/bin/python3.8 /Users/user/Documents/PythonProject,
Q2468 10 12 14 16 18 zHa4YeHWe He HaWAeHo

Process finished with exit code @

=4
Xl s
-
[]
B8 Terminal @ Python Console B 4:Run = 6: TODO

Puc. 63. Pezynstar pabotbl nporpammbi

B AaHHOM npuMepe nocise BbiBOA4A Ha 3KpaH nocnenoBare/ibHOCTU OT 0 no 18 Ha 3KpaH Tak-

K€ BbIBOOAMUTCA CTPOKA «3Ha4YeHUne He Hal‘/‘l,ﬂ,eHO», TaK KakK oneparop continue He cpa60Tan.

Takke B A3bike Python BO3MOXHO MCMoONb30BaHME BNOXEHHbIX LIMKIIOB, KOrga eCTb OAWH

BHELUHWUI LMK U OAMH WUIN HECKOJSIbKO BJIOXKEHHbIX.
CTouT OTMETHTb, YTO UCMNOJIb30BAHWE BOXKEHHbIX LiW-
K/IOB MOXXET 3aMeANnTb paboTy nporpammbl.
MpuBeném ellé HecKonbKo npumepos paboTbl €
unknamu for n while.
Mpumep 8. BoiBecTv Ha 3KpaH fecaTb NepBbiX CTe-
neHemn ymcna 2.

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

Pesynbratbl pabotbl NporpamMmbl MpeacTaBfieHb
Ha pUCyHKe 64.

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

2N

Puc. 65. Pesynbrat pabotbl nporpammbl

MNpumep 10
Pa3noxutb 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




PR
CETb LLEHTPOB LULM®POBOTIO n i ’ \E
UHOOPMATUKA OBPA3OBAHWS JETEM «IT-KYB» ‘/E@l
—\<>?:’/—
Pesynbratbl paboTbl NporpamMMbl NpeacTaBeHbl HAXe Ha pucyHKe 66.
Run: 1
> Jusr/local/bin/python3.8 /Users/user/Documents/PythonProject
Beegute yucno 8
8 =
ms = 222
. Process finished with exit code @
» |
=
[ ]
B4 Terminal 2 Python Console | B 4:Run @ i= 6: TODO

Puc. 66. Pezynbrat pabotbl nporpammbl

B naHHOM npumepe nepeoe 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 4acCTtb

Llenb pabotbl: 03HakoMieHWe c onepatopamu uukna while, for Ha s3bike NnporpamMmupoBa-
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%, onpefenvre, B KAKOM rogy oHo npesbicuT 1,5 MnH uenosek.
3. Cpepm BBEEHHbIX NOMb30BATENIEM N YUCES BbiIBEOUTE Te, KOTOPbIe KpaTHbI 5.
4. Hanpute Bce HaTypasnbHble yMcna u3 npomexyTka [1; 200], y koTopbix KonmMyecTBo ae-
nuTeneu pasHo n (roe n BBOAWTCSA 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 LLUECTU3HAYHbIE YMCha.
6. Haipgute Bce Tpéx3HayHble YMCNa, KOTOPbIEe ABNAIOTCA NASIMHAPOMAMMU.

BbiBoabI: B X04€ BbINOHEHUS NabOPaTOPHOM PaboTbl Bbl NONYYWUN NPEACTaBNEHNWE O CO-
CTaB/IEHWUU LMKIMYECKUX aJITOPUTMOB C UCMosib3oBaHWEM onepatopa while, for B s3bike npo-
rpamMmmupoBaHus Python.

KoHTponbHble Bonpochi:

1. lns yero MCnonb3yloTCsA LUKIbI B A3bIKE MPOrpaMMUpOBaHUs?
2. Kakuve BuAbl UMKNIOB peann3oBaHbl B a3bike Python?
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3. KakoB cuHTakcuc oneparopa umkna while?
4. KakoB cuHTaKcuc oneparopa uvkna for?
5. nsa yero ucnonb3yetcs onepartop break BHyTpu Tena uukna?

JlabopatopHas pa6ora 4.
Cnucku B asbike Python

TeopeTuueckas 4yactb

Cnucok B si3bike Python npeacraenser coboi CTpyKTypy A1 XpaHeHUs OObEKTOB pasfimy-
HbIX TUMNOB. DNIEMEHTbI OAHOMO CMMUCKa MOTYT UMETb OLMHAKOBbIN TWUM, HO JOMYCKAIOTCA U CMe-
LUaHHbIE CMIUCKKU. JNIeMeHTbI CMIMCKA 3aK/ioyaloTcs B KBaapaTtHble cCKobku. Bce anemeHTbl npo-
MHAEKCMPOBaHbI (MPOHyMepoBaHbl) HaumHas ¢ 0.

MprMepbl CNUCKOB BbIMMAAAT Cneaytowmm obpasom:

Ta6bnuua 5. Mpumepsbl cnuckos

Cnucok OnucaHue

L=[] MycTom cnuncok
L=[5, 8, 21, 6,16]
L =[‘abc’, [‘123’, ‘xyz’]]

Yetbipe anemeHTa ¢ uHgekcamu 0..4

BnoskeHHble cnncku

Cnucku B Python, c ogHOM CTOPOHbI, NOXOXXK Ha MaccuBbl B APYrMX i3blkax NporpaMMmnpo-
BaHusA, Hanpumep Pascal, Ho ¢ apyroi ctopoHbl, UMeeTca psg otanunin. Hanpumep, Python
pa3MeLlaeT 3/1eMEHTbI CNUCKa B NaMATH, 3aTeEM pa3MeLLaeT yKa3aTeNn Ha 3TU 3/IeMeHTbl. Takum
obpasom, cnucok B Python — 310 Maccue ykasarenen.

Onuwem psp cyLLecTBEHHbIX CBOWCTB CMUMCKOB B A3blke Python.

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

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

Puc. 67. IHpeKkcauusa aneMeHTOB cnucka

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

Cnucok B s3bike Python MOXXeT UMeTb NepeMeHHyo AJInHY.

Hanee paccMoTpuM cnocobbl 3apaHuns cnucka B A3bike Python.

Mo>KHO HenocpeacTBEHHO 3a4aTh CMMCOK, NEPEUUC/IUB €ro 3/1IEMEHTbI B KBaApaTHbIX CKO6-
Kax yepes 3anstyio, |=[4, —3,6].

Takke MOXXHO MCnonb3oBaTh (PYHKUMIO range, OnMUCaHHylo paHee: a = list (range (20)).
B pezynbrate cchopmupyetca cnmvcok 3HadeHun ot 0 go 19.
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[na 3apaHusa 31eMeHTOB CrnMCKa ClydYarHbiM 0OPasoM MOXKHO MCMOMb30BaTb (PYHKLMIO
randint u3 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 3/1IEMEHTOB, 3aflaHHbIX CAyYaiHbIM
obpazom.

Pesynbratbl paboTbl NporpaMmbl NpeacTaBfieHbl HXKe Ha pucyHke 68.

Puc. 68. Bug cnvcka, 3agaHHoro ciydyanHbiM o6pasom

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

Pesynbratbl paboTbl NporpaMMbl NpeacTaBfieHbl HUXe Ha pucyHke 69.

Run: 1
B Jusr/local/bin/python3.8 fUsers/user/Documents/PythonProjects1.py
3
5
= S (5]
=& 8
» B8 (5, 6)
- 3
3 [5, 6, 3]
Prorace Finiched with sn-:_ir rada B
Terminal e Python Console P 4:Run =6 TODO

Puc. 69. Pezynbrat pabotbl nporpammbl

Kak BuaHo 13 nocnegHero npumepa, asia 06paboTKKU 3/1EMEHTOB CMMCKA YaCTO UCMOb3YHOT
LIMKNbI, B YaCTHOCTH umKn for.

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

B conepxaHue VAl




CETb LEHTPOB LLU®POBOIO

OBPA3OBAHMSA AETEM «IT-KYB» UHOOPMATUKA

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
> fusr/local/bin/python3.8 /Users/user/Documents/PythonProject,
abc
cde
as | 5| €79
=4 oo ; :
# =  Process finished with exit code @
5
(]
Terminal & Python Consocie B 4:Run = 6:TODO

Puc. 70. Pezynbtat pabotbl nporpammbl

Mpu pabote co cnuckamu B A3bike Python yacto ucnonb3ytot cpesy.
Cpesbl ucnosnb3ytoTcs, YToObl 06pe3artb CMUCOK, B3SB /WLLb Te 3/IeMEHTbl, KOTOpble HaMm by-

AyT HyHbl. OHM 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 BepyTcs 3/1eMeHTbl (M0 YMOYaHMIO PaBHO 4n-
He CrnucKa);

— 3a4aéT 3HadYeHue, C KakuM warom 6epém 3neMeHTbl, K npuMepy, Kaxabii 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 NporpaMmbl NpeacTaBfieHbl HAXE Ha pUCyHKe 71.

Rum: 1

> fusr/local/bin/python3.8 /Users/user/Documents/PythonProject,
[6, 1@, 14]

Process finished with exit code @

m g Yl

B8 Terminal & Python Console P 4:Run = 8:ToDD
Puc. 71. Pe3ynbrar paboTbl Nporpammbi
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B pesynbrate 13 cnvcka 6epétca Kaxkablii BTOPOW 3/1EMEHT, Ha4MHasA CO BTOPOro.
MNpumep 5
1=[2,4,6,8,10,12,14,16]
print(I[::3])
Pesynbratbl paboTbl NporpaMmbl NpeacTaBfieHbl HAXKE HA PUCYHKe 72,
Run: 1
- Jusrflocal/bin/python3.8 /Users/user/Documents/PythonProject
[2, 8, 14]
=s = Process finished with exit code @
=4
=
., —
[
Terminal & Python Console B 4:Run = §8: ToDO
Puc. 72. Pe3ynbtat pabotbl nporpammbl
B pesynbrare 13 cnucka 6epétcs Kaxabli TPETUI 3/IEMEHT.
Takke c NOMOLLbIO CPE30B MOXKHO MEHSITb U CYLLLECTBYIOLLME CMIUCKU.
Mpumep 6
=[2,4,6,8,10,12,14,16]
[ =I[1:6:1]
print(l)
Pesynbratbl paboTbl NporpaMmbl NpeacTaBfeHbl HAXKE Ha PUCYHKe 73.
Run: 1
- Jusr/local/bin/python3.8 fUsers/user/Documents/PythonProject

[4, 6, 8, 10, 12]

Process finished with exit code 8

le 4l

J* —-—
H
Print...
ES Terminal > Python Console P 4:FRun = 6 TODD

Puc.73. Pesynbtar paboTbl nporpaMmbl

B pe3ynbrate B cnMcKe OCTAlOTCA TOJIbKO CO BTOPOrO MO LUECTON 3/1eMEHTbI.
Takke B a3bike Python gocTynHo goctatouHo MHOro BCTPOEHHbIX yHKUMI No obpaboTke
cnuckoB. HekoTopble U3 HUX onucaHbl B Tabnuue 6.
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Tabnuua 6. OnucaHne ocHoBHbIX hyHKLUI (MeTOAOB) NO 06paboTKe CNUCKOB

HaumeHoBaHue OnucaHue
append(x) [obaenser aneMeHT X B KOHeL, CrUCKa
clear() Ouuwaet cnucok
copy() Bo3sBpaluaeT Konuio cnucka
count(x) BosBpallaeT KoIMYeCTBO 3/1IEMEHTOB CO 3HAYEHWEM X, BXOAALLUMX B CMNU-
COK
extend(L) Paclumpset cnncok yepes nobaeneHune B HEro BCex 3NEMEHTOB cnucka L

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

BosBpaluaeT MHAEKC B CMMCKe NepPBOro 3/IeMeHTa Co 3HayeHueM x (Npu
3TOM NOUCK BeaeTcs ot start go end). Ecnu start u end He ykasbiBatoT-
Csl, TO HAYMHasA C HY/NIeBOM NO3ULUM

insert(i, x) BcraBnseT B cnucok Ha i-10 No3uumMio 3Ha4YeHue x

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

remove(x) Yaanset nepsbii 3N1EMEHT B CMIMCKe, MMeloWwuii 3HadeHne x. Bosepalua-
et ValueError, ecnu Takoro anemeHTa He CyllecTByeT

reverse() MNepeBopaynBaeT cnmMcok

sort() CopTupyeT cnuncok

I'Iocxoany AaHHble dJyHKLI,I/IVI ABNAKOTCA METO4aMU KJiaCCa ((CI'IVICOK)), TO o6pau.|,eHMe K HAM

MMeeT BnUa:

< uMmA cnucka>. <uMmda metoga>

PaccMoTpuM HeCKosIbKO NpUMEpPOB Mo paboTe C onNMCaHHbIMU (hYHKLMAMU

MNpumep 7

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

print(l.index(4))

B pe3ynbrate Ha 3KpaH BbIBOAUTCA MHAEKC 3neMeHTa, 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 KOJIMYECTBO 3/IEMEHTOB B CrMCKe, paBHbix 12. B paHHOM

C/lly4ae — OAMH 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. B, &, 8, 10, 12, 14, 16, 3, 9. 10]

Puc. 74. Pesynstar paboTbl nporpamMmbl

B pesynbrare cnucok | paclumnpsietcs 3a cHéT gobaeneHns 31eMeHTOB CNMCKa Z.
[lanee paccMoOTpMM HECKO/IbKO MPUMEPOB 3afad, MpW PeLleHWU KOTOPbIX MCMOJb3YHoTCS
CMHCKM.

MNpumep 11
3agartb YMCIOBOM CMMUCOK CiydalHbiM obpasoM. HeobxoamMMo BbIBECTH ANSA KaXKAOro ane-
MeHTa CyMMY [1ByX COCEAHUX C HUM 3/1eMeHTOB. 115 3neMeHTOB CnuncKa, ABNSAIOWMXCSA KpauHU-

MH, OQHUM U3 cocenen cuyuTaetcs A1IEMEHT, HaxoaAaLWKn Ha NPOTUBONOJIOKHOM KOHLE 3TOro
CMHCKa.

from random import randint

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

print(z)

print(“HoBbIl cnuncok:”)

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 no 10. 3atem 3/7eMeHTblI CUCKA 3aMEHSAIOTCA C MCMoJsib3oBaHMEM nepebopa 3/1eMeHToB
CMMCKa ¢ noMmollbio umkna for.

MNpumep 12. 3apaH ynMcnoBOW CNUCOK. YAAnuUTb U3 HErO BCE BXOXKAEHWSA YMCNA, BBEAEHHOTO
C KnaBuartypbl.

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

k=int(input())

i=0

while i <len(c):

if c.count(k)>1:
c.remove(k)
i+=1

print(c)

Pesynbratbl paboTbl NporpaMMbl NpeacTaB/ieHbl 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 HECKONIbKO BCTPOEHHbIX hyHKUMIA ana paboTbl co cnu-
ckamu: count, len, remove. Count Bo3BpaLLaeT KONMYECTBO BXOXKAEHWUIN 3N1eMEHTA K B 3TOT Xe
cnucok. Ecnu konnuecteo BxoxaeHuit 6osblue OAHOrO, TO 3/IEMEHT YAaNAETCA U3 CMUCKa.

Mpumep 13

[aHbl aBa 4MCnoBbIX cnMcKa. BoiBecTv Ha 3KpaH 3n1eMeHTbl, KOTOopble coaepsKarcsa B 06oux
CrMCKax.

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 MCMOsb3yloTCS HECKOSIbKO BCTPOEHHbIX (hYHKUMIM ANA paboTbl Co Cnu-
ckamu: count, len. C nomoubio pyHKUMM count HAXOAMTCA KOMIMYECTBO BXOXKAEHMM 3/eMeHTa
cnucka L1 B cnucok L2. Ecnu 310 kKonuyectBo He paeHo 0 (T. e. 3/1€eMeHT BXOAWT B CNUCOK L2),
TO 3/IEMEHT BbIBOAMTCS Ha 3KPaH.

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

Xop nabopatopHoi 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. Hanuwwurte nporpammy, KoTopas BbIBOAWUT YETHbIE YMCNA U3 3a4AHHOMO CMMCKa U OcTa-
HaB/IMBaeTCs, eCNn BCTpeyaeT Yncno 15.

Yka3zaHue. [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. 3aMeHuTe B MAcCUBE Hy/NEBbIE 3/IEMEHTbI €4MHULAMM.
5. Jax maccue m3 20 anemeHToB. ChopMMpyiiTE HOBLIM MacCKB, MOMECTUB B HErO TOJIbKO
T€ 3/IEMEHTbI, KOTOPbIE HE NPEBOCXOAAT BBEAEHHOMO C K/IABMATypbl YMCa.
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6. Hangute B cnucke HavbonblumMii 1 HAMMEHbLLUUA 3NeMeHTbl. BbiBeaute MxX 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(“nHaekc min=",index_min)

PelwweHne paHHOM 3ajayM OCYyLLECTB/IEHO TOMbKO 3@ CYET BCTPOEHHbIX (hYHKUMM si3blKa
Python no pabote co cnuckamu. MakcuMasbHbIM 3/1€MEHT M €ro MHAEKC Obln HalaeHbl C no-
MOLLbIO hYHKLMKM max U index, aHanorMyHo HauaeHbl MUHUMarbHbIA 3/IEMEHT U €ro UHAEKC.

MO>XHO /11 BbIMOIHUTL PeLeHWe AaHHOM 3a4aun 6e3 BCTPOeHHbIX (YHKLMUIN?

Takoe pelleHve byaer HanoM1HaTh pelleHne B APYroM UMMepaTMBHOM A3blKe NPOrpaMmu-
poBaHus, Hanpumep Pascal. [puBeémM 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, BTOpOIt BapraHT pelueHus siensetcs 6onee ANMHHBIM U BbINMONHATLCSA, COOTBET-
CTBEHHO, OyaAeT fonblue, 3a CYET HECKO/bKUX ObpaLLeHnit K Lumkny for.

7. Haiti cymmy 3neMeHTOB MaccuBa, HAXOAALMXCA MEXAY HanOObLIMM U HAUMEHbBLLIUM.

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/ieHUe O pa-
60Te CO cnMcKkamu B A3blke NporpamMmmupoBaHus Python.

KoHTponbHble Bonpochbi:

1. [avite onpepeneHune cnmcka B sisblke nporpammupoBanus Python. lNpueeante npumepsl
CMUCKOB.

2. Kak MoKHO 06patuTbCs K 3/1EMEHTY CMUCKa B sA3blKe NporpamMmmupoBarus Python?

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

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

JNlaboparopHas pabora 5.
Pa6ora co ctpokamu B Python

TeopeTuueckas 4yactb

CrpokoBble faHHble UCnonb3yloTcs B A3blke Python ans 3anucu TekctoBoM MHbopMaumu.
Crpoku B Python npeacraenstor coboi ynopsagoyeHHble nocsefoBaTe/lbHOCTU CUMBOJIOB, MC-
Nnosnb3yemble ANA XpaHEHUs U NPeACTaBNEHUS TEKCTOBOM MHdOpMaLMK.

Kaxabli cuMBON MeeT nNopsaKoBble HoMepa B Tabnuue, KOTopas Ha3blBaeTCA KOAOBOW Ta-
6nu1uei. Mo ymonuanuio B a3bike Python ucnonbayetcs ctaHgapt «Unicode». Crpoku B Python
06paMnATCA KaBbluKaMKU UK anocTpodamu, 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 npeacrasnseT cobom
CTPOKY.

MNpuBeném npumepbl 3aaHUA CTPOK.

Ta6nuua 7. Mpumepbl cTpok

Cnucok OnucaHue
S=” Mycras ctpoka
S='A’ Crpoka, cocTosALLaa U3 ogHoOro cMMBona
S=’Hello’ Crpoka, cocTosilasn 3 HeECKOJIbKUX CUMBOJIOB, 3aK/THOYEHHbIX

B anocTpodol

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

Takxe B CTPOKax B A3biKe Python MOryT UCnosib30BaTbCA CneunasbHblie Hene4yaraembieé CUM-
Bosibl. Huke B Ta6n|4u,e npencrtabneH nepeyeHb TakMx CMMBOJIOB, KOTOpPble HOCAT Ha3BaHUE
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3KpaHUpPOBaHHbIE MOC/EeA0BaTE/IbHOCTU. DKPaHUPOBaHHbIE NOC/eA0BaTENbHOCTU — 3TO
nocsiefoBaTe/IbHOCTH, KOTOPblE HauMHAOTCA C CMMBOMA «\», 3@ KOTOPbIM C/liedyeT OauH Wu
6onee CMMBONOB.

Ta6nuua 8. dkpaHUpoOBaHHbIE NOCNEA0BATE/IbHOCTU

OKpaHUpPOBaHHble
OnucaHue
nocinepoBatesibHOCTHU
\n MNepeBon cTpoku
\t lopusoHTanbHas tabynaums
\V BeptukanbHas Tabynsauusa
\r BosBpar kapeTku B Ha4ano CTPOKH
Hanpumep, ans ¢parmeHTa
=»abc \n efg»
print(s)
Ha skpaH BbiBOgUTbLCA cnepytouwee (puc. 77).
Run: 1
> Jusr/local/bin/python3.8 /Users/user/Documents/PythonProject
abc
efg
ms P
S Process finished with exit code @
72l
-
(]
P 4Run =6TODC [ Terminal 2 Python Console

Puc. 77. Pe3ynbrar pabotbl nporpammbi

AHanormyHo cnvckam, cTpoku B a3bike Python sBnsiotcs ynopspoyeHHbIMM nocnefoBa-
TENbHOCTAMU CUMBOJIbHBIX AaHHbIX M, CllefoBaTeNbHO, MOTrYT ObiTb MPOUHAEKCUPOBaHbI. [ns
obpalLeHus K OTAeNbHOMY CUMBOJTy B CTPOKE MOXKHO YKas3aTb UMS CTPOKM, 32 KOTOPbLIM Cleay-
eT uncno (MHAEKC) B KBagpaTHbix ckobkax []. Tak ke Kak 1 B cnuckax, Hymepauus CUMBO/IOB
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 06paTuTb BHUMaHWe, YTO CTPOKM B A3bike Python, B oTMumMe oT cnMcKoB, ABNAIOT-
cs HenameHsaembiMu! Nocne Toro Kak cTpoka ByaeT cozaaHa, eé Hesb3si U3MEHUTD, T. €. BCe
onepauMu Hag CTPOKaMK B pesysibTate CO34aloT HOBYIKO 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]

— Hauvano ykasbiBaeT, ¢ KaKoro aneMeHTa CToMT Hadatb (No ymonyanuio paeHa 0);

— KoHew ykasbiBaeT, No Kakoi 31eMeHT BepyTcs 3/1eMeHTbl (MO YMOYaHMIO PaBHO A/n-
He CTPOKH);

— Lar 3apaét 3HaueHue, C KakuM LaroM 6epém aneMeHTbl, K npumMepy, Kaxabii 2 unm 3
(no ymonuanuto kaxxabiv 1).

MpuBeaEM HECKONIbKO NPMMEPOB 0BpalLLeHNA CO Cpe3amm CTPOK.
MNpumep 1

word = ‘university’

print(word[4:6])

BbiBOAUT Ha 3KpaH ABa cMMmBoOna.

MNpumep 2

word = ‘strength’

print(word[:2])

BbiBOAUT Ha 3KpaH ABa cMMBoOna.

Pesynbratbl paboTbl NporpaMmbl NpeacTaBfieHbl HAXe Ha pucyHke 79.

Run: 1
> fusrflocals/bin/python3.8 /Users/user/Documents/PythonProject
st
ws = Process finished with exit code @
=4
2
E-l
[}
P 4Run :=6:TODO (M Terminal ¢ Python Conscle

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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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, a N — HaTypasibHOE YUC/IO
in Onepatop npvHapNeXxHOCTH, KOTOPbIKM BO3BpaLLaeT If ‘2’ ins:
True, ecnv noacTpoKa BXoAMT B CTPOKY, U False, ecnm 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/lecal/bin/python3.8 /Users/user/Documents/PythonProject
abcl23 abcabcabc
abcabcabc
- T
=3 Process finished with exit code @
2\
2
[]
b 4: Run = 6: TODO Terminal 2 Python Console

Puc. 80. Pezynbrat pabotbl nporpammbl

Takxe B A3blke Python ncnonbldyeTcAa oCTato4yHOe YHNCNIO BCTPOEHHDbIX dJYHKLI,VIl\/‘I no o6pa—

60Tke cTpok. Onuwiem HekoTopble U3 HKX B Tabnuue 10.

Tabnuua 10. OnucaHme ocHOBHbIX hyHKLUIU (MeTOAOB) NO 06paboTKe CTPOK

HaumeHoBaHue

OnucaHue

ord(x)

Kop, cumsona x 8 ASCII

B conepkanue
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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() MNepeBoaUT CTPOKY B HUXKHWUIA PErUCTP

upper() MNepeBoauT CTPOKY B BEPXHUIA perucTp

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

BozBpaluaeTt 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 KONIMYECTBO 3aMeH

split([d[, num]])

Paz6uBaeT cTpoKy Ha MOACTPOKM B 3aBUCMMOCTM OT pasgenutens d.
Num onpegenser MakcMmasibHOE KOJIMYECTBO YacTel ania pasbueHus

join(strs)

O6beanHseT CTPOKK B OAHY CTPOKY, BCTaB/AS MEXAY HUMU onpege-
NEHHbIN paspenutens strs

MonHbIM cnMcok MeToOooOB
MNpumep 4. [laHa cTpoka.

CTPOK MOXXHO YBMAETb, €C/U Bbi3BaTh hyHKuMto dir().
Pasnenute e€ Ha aBe paBHble YacTu criedylolmnM obpasom: ecnu

AnHa CTPOKHU l-IéTHaizl, TO pa3pesitb nononiam, a eciim AJinHa CTpoOKH He‘-IéTHaFI, TO O/IHa nep-
BOM YacTu AOJI)KHa ObITb Ha OAMWH CUMBON 6onbLue. I'IepeCTaBbTe 3TW 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 vcnonb3yetcs BCTpoeHHas yHKuusA replace, KoTopasi 3aMeHsieT BCe
TpebyeMble Mo YCNOBUIO CUMBOJIbI.

Mpumep 5. B cTtpoke 3ameHuTb Npobesnbl 3HakoMm Tupe —. Ecnn BcTpevaetcs noapsg He-
CKOJNbKO Npo6esios, TO MX CriefyeT 3aMeHUTb OOHWUM 3HAaKOM «—», NMpoberbl B Hayane U KoHue

CTPOKMK yOoanunTb

s = input(«BeeguTte 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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while i < len(s):

if s[i] 1= "*

sn += s[i]
elif s[i-1] ="

sn+="*’

i+=1
print(sn)

Pesynbratbl paboTbl NporpaMMbl NpeacTaBfieHbl HKe Ha pucyHke 81,

1

Run:

[

-
=3

1l =
y e
(]

B 4:Run

Jusr/local/bin/python3.8 /fUsers/user/Documents/PythonProject
Beepute cTpory: dgh gy uj
dgh-gy-uj

Process finished with exit code @

I

=B TODOD % Terminal & Python Console

Puc. 81. Pezynbtat pabotbl nporpammbl

B naHHOM npumepe ucnonb3syetca BCTpoeHHas dyHKUuMA len, KoTopas Bo3BpallaeT AnHY
CTPOKM, TaKXKe WCMOJNb3yIOTCA WMHAOEKCbl AN obpalleHus K OTAEeNbHOMY CUMBOJy CTPOKM.
B naHHOM npumMepe He peKoMeHayeTcs UCMonb3oBaTh hyHKUMIO replace, Tak Kak oHa 3aMeHUT
BCe Npobesibl Ha TUPEe, YTO MPOTUBOPEUUT YCIOBUIO 3aauM.

Mpumep 6. B gaHHOM cTpoke 3aMeHWTb BCe BXOXAeHUs cumBona 1 Ha “one”.

s = input(“BseauTe cTpoky: )
sp=s.replace(‘1’,’one’)

print(sp)

Pesynbratbl paboTbl NporpaMmbl NpeacTaBfieHbl HUXKe Ha pucyHke 82.

Bremgure crTpokry: abclcdel
abconecdeone
=

Puc. 82. Pezynsrar pabotbl nporpammbi

MpakTUyeckasa yacTb

Llenb pabotbl: 03HaKOM/IEHWE C NMOHATUEM «CTPOKa» B A3blKe NporpammupoBanus Python.

Xop, nabopatopHou paboTbl

1. Ortkpoiite cpeay pa3pabotku Python.
2. 3amMeHuTe B CTPOKe BCe CMMBOJIbI ‘@’ Ha ‘mama’.

B conepkanue
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3. MopcunTaiTe, CKOMLKO pa3 B CTPOKe BCTpeyaroTca cumeonbl +, —, *, /, % 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 nNpenJsioxeHue, yaanss 13 Hero UWHWe Npobesibl, OCTaBMASA TObKO MO
onHoMy npobeny mMexkay CloBaMu.
5. Ycnosumcs, yto mcrnonb3osaHue cumeona ‘#’ obosHavaeT yganeHue npeaplayLiero
cumeona. OTpenakTMpyiTe CTPOKY, yAaJMB ULLHUE CUMBOSIbI.
6. MNoacumTanTe 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-eo rnacHbix “, k)

1. Hanpute npoueHTHOe copeprkaHue uMdp B UCXOLHOM TEKCTE.
8. Hawpgute cymmy uncen, BCTpeyatowmxcs B CTPOKe.

BbiBOoAbl: B Xx04e BbiNOSHEHUA nabopatopHoW paboTbl Bbl MOAYYMAM NpPeAcTaBieHue
0 paboTe co CTpOKaMu B A3blKe NporpamMupoBaHus Python.

KOHTpOﬂbH blé BONpPoOChbI:

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

2. MO>XHO N1 U3MEHATb CTPOKY B fA3blKe nporpammupoBaHusa Python? OtnenbHbit cumBon
CTPOKKU?

3. Kakune ocHoBHble BCTpOEHHble pyHKLUMM Mo paboTte co cTpokamu B a3bike Python Bbl Mo-
XeTe Ha3BaTtb?

OvpakTuyeckne marepuanbl
Pa6ora co cpepoi nporpammuposaHus Python

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

[anee paccmatpusaetcs yctaHoeka Python sepcuu 3.x.

MNpepnaraetca paccmoTpetb ycTaHOBKY Python B onepauMoHHbIX cucTemMax cemeMncTBa
Windows.

[na 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)

- Salect Install Mow 1o matall Python with default settings. or chbose
Customine o enabile or disable features

& [nstall Mow
ChLserfondo'ippDats\ L ccaf Programea) Python!\ Python3d

Includes IOLE, pap and docurnentatson
Creates thonouts and file sisscistions

& Customize installation
Choote location and festunes

python

o [nstall [auncher o all users (recomenended)

"-"'n".iﬂ( il‘ WS ¥ Add Pyihon 3.8 10 FATH Can

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

[ns e€ HacTpolkM HeobXOAMMO MEepenTH B CBOWCTBA KOMMbIOTEPA WM HaXKaTb KHOMKY
«[yck», nanee Bbibpatb «[laHenb ynpaenenus», panee «Cucrtema u 6esonacHocTb», aanee
«Cuctema». [MoToM HaxkaTb KHOMKY «JlononHutenbHble NapameTpbl CUCTEMbI» C/IEBA, @ 3aTeM
BblOpaTth BKNaaky «JononHutenbHo». 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 nepemeHHon» M ponucarb: C:\
Python3x. [ne x — 310 HoMep Bepcuu. B Hawem cnyyae 31o Python3.8 3HauuT, nonucarb Hyx-
Ho: C:\Python38.

Ecnun 3HaueHune nepemerHon 6bino %SystemRoot% \ system32;, Tenepb OHO NMpuMeT BuA
%SystemRoot% \ system32;C:\ Python3x. Ecnu Bce waru yctaHOBKM BbINOMHEHbI NPaBUBHO,
TO MOXHO 3anyckatb MHTepripeTaTop 13 KomaHgHon ctpoku B Windows. Y1obbl OTKpbITL Tep-
muHan 8 Windows, Haxxmute kHonKy «[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 komaHgHow ctpoke Windows
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Ins nonbsosatenenn Windows, utobbl 3anycTuTb MHTEpNpeTaTtop B KOMAaHAHOW CTPOKe,
HY>KHO MpaBWIbHO YycTaHOBWUTb nepemeHHyio PATH. [Ons oOTKpbITUA KOMaHAHOW CTPOKW B
Windows Hy»Ho nepeinTtn 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 KoMaHaHOWM CTpOKe.

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

\ Eython 18 <«
= IDLE {Python 3.8 32-bit)
B python 3.8 (32-bit) HeAaBHWE AOKyMEHTHE
5 Python 38 Manuals (32-bit)
2 Python 3.8 Module Docs (32-bit) Komnetotep
Quest Software
| R Manens ynpasnexns
. Ramus Educational
|, Rand Model Designer7 Ycrpoiicrea w npusTepel

Registry Mechanic
| RStudio L] Mporpamms o yMonsaHng

L Skype
. STDUtility

n

BroimonHume...

Puc. 85. 3anyck Python 3.x

Kak Tonbko 6yaet 3anyuwieH python3, Ha akpaHe Byaet cumBon >>> B Hauase CTPOKM, rae
Bbl MOXXETe YTO-TO HabmpaTtb. ITO M Ha3blBAETCA KOMaHAHOM CTPOKOMW uHTepnpeTtatopa Python
3.x (puc. 86). Nonpobyem Haneuyatatb B OKHe npurnawenus print(‘Mpuset’) n Haxkatb Knasuwy
Enter. B pesynbrate 0o/mKHO NosBUTbCA CoBo «[lpueeT». Kak BUAMM, CMHTAKCKUC SA3blKa Noga-
cBeuMBaeTcs, pesynbrar paboTbl NPOrpaMMbl BblAENAETCA CUHUM LIBETOM.

@ @ Eython 3.8.1 Shell

Python 3.8.1 (v3.B.1:1b293h6006, Dec 18 2619, 14:08:53)

[Clang ©.8 (clang-68@.@.57)] on darwin

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

Puc. 86. OkHo IDLE (Python GUI)

L -] Python 3.8.1 Shell

Python 3.8.1 (v3.8.1:1b293b6006, Dec 18 2019, 14:05:53)
[€lang 6.8 (clong-6@@.8.573] on darwin

Type “help”, “"copyright”™, "credits” or “license(}” for more information.
Y p!‘trﬂ;( "NevaeTt' }
Npuaer

b

Puc. 87. OkHo IDLE (Python GUI)

Crout Takke 3ameTutb, 4to Python 3.x Bbigaér pesynbrar pabotbl CTpoku HemeaneHHo. Ho
He Bcerga yaobHO C TOUYKM 3peHns paboTbl C pasHbIMK NMporpaMmmMamMu Habupartb UX B KOMaHA-
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HOW cTpoke MHTepnpeTatopa. OyeHb Ba’KHOM COCTaBNAOLWEN ABNAETCS COXPaHEHUe nporpam-
Mbl B chain, YToObl MOTOM MOKHO ObII0 3aMycKaTb e€ HeorpaHUYeHHOEe KOIMYECTBO pas.

Ha npakTtvke B cOoBpeMeHHOM NpPOrpamMMMpPOBaHUKN UCMONb3YIOTCA Pas/IMyHble PepaKTopbI
Koga. [lna ynobHoro HanucaHusa nporpamm Ha Python 3 Ham noHagobutca pegaktop Koga ans
paboTbl ¢ annamu Hawmx nporpamm. CToUT oueHb OTBETCTBEHHO MOAOWTH K BbIOOPY peaakTo-
pa koga. TyT Hy>KHO OTMETHTb, YTO XOPOLLMI PefaKTop NOMOXET BaM JIerKo NUcaTtb NPorpammbl
Ha Python 3, coenaert 3to noHATHO, GbICTPO, KOMGOPTHO, NMOMOXKET ObICTPee peannsosarb
CBOW MAew.

B HacTosiwee Bpems B Kpyry pa3paboTynKoB YETKO ONpeaesIMInMCh OCHOBHble TPeboBaHMSA
K pedakTopy, TakuMe KaK: YMHbIM MOMCK, NOACBETKA CMHTaKcuca, 06paboTynK ownboK, noa-
Aep>KKa 6a3 aaHHbIX U T. 4.

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

CraHpapTHO MHCTPYMEHTbI CoaepsKar:

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

ca v aBTO3aBepLUEHUEM);

* cpeacTBa COOPKM, BbIMOMHEHUA U OTNAAKM;

* CUCTEMY KOHTPONS BEPCUM.

Ecnu paccmartpueatb nonynspHble IDE, To oHM nopnep)kvMBaloT MHOXECTBO A3bIKOB MpoO-
rPaMMMUPOBAHMA U COAEPXKAT APYrue CneuuanM3npoBaHHble fONONHUTENbHblE hyHKUMK. JaH-
Hble NPOAYKTbl 3aHUMAIOT BHYLLUMTENIbHOE MECTO M, KaK npasusio, paboTaloT MeaeHHo.

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

* Bo3MoxHOCTb coxpaHeHus v nepe3arpysku davnos. IDE unu pegaktop no3sonar coxpa-

HUTb PabOTY U OTKPbITb €€ MO3)Ke, B TOM K€ COCTOSIHWU, B KOTOPOM OHa 6binia 4o 3aKpbITUA.

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

OyneT He CNoXKHee, YEM U3 MPOCTOro TEKCTOBOMO peaaKkTopa.

* [Moppepykka otnagku. Bo3aMoXXHOCTb NpoBepuTb KoL, BOBpPEMSA Nepes 3anyckoM — OcCo-

6eHHocTb Bcex IDE n npounx penaktopos koaa.

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

[le fienaeT YTeHWe U NOHMMaHWe KoJa HaMHOrOo MpOLLE.
» AsTomartunyeckoe opmarmpoBaHue koga. Jliobon pepaktop vnu IDE Gynet pacnosHa-
BaTb ABoeTo4yne B KoHLUe for unu while.

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

YuutbiBas 3TM 0COBEHHOCTH, AaBalTe PacCMOTPUM HEKOTOPblE MHCTPYMEHTbI obLiero Ha-
3Ha4YeHus, KOTopble UCMONb3YIOT ANA paspabotku B Python.

Boinensior aBa Buaa:

1) cpepa pa3paboTku c noaaep»xKom A3bika Python;

2) cneuvanusvpoBaHHble pegakTopsl v IDE ana Python.

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

Sublime Text — pepakTop KoAa, KOTOPbIM MOALEPKUBAETCS Ha BCEX COBPEMEHHbIX MnaT-
¢opmax, B ToM ynucne Windows, MMeeT BCTPOEHHYIO NOAAEPKKY peaakTMpoBaHus koga Python
1 60/bLLOW HABOP pacLUMpPeHUi (Ha3blBaeMbiX NaKeTamm), C MOMOLLbIO KOTOPbIX BO3MOXKHOCTH
CMHTaKCMCa U peAaKTUpPOBaHUS pacLUUPAIOTCS.
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Puc. 88. Nntepdeiic nporpammel Sublime Text

B tabnuue 11 oTMeyeHbl OCHOBHblEe JOCTOUHCTBA U HepocTaTkn Sublime Text.

Tabnuua 11

HAocTouHcTBa

Hepoctatku

BbicTpas HaBurauus, kKomaHgHas nanuTpa,
API nnaruHoB Ha Python, ogHoBpemeHHoe
pefaKTMpoBaHWe, BbICOKAs CTeneHb Ha-
ctpauBaemoctu. [loppep)kvBaeTr MHOro
A3bIKOB nporpammupoBanusa. CuuTaetcs
[OCTATOMHO NETKUM M ObICTPbIM pefaKTo-
pom Koza

Maketbl Sublime Text HanucaHbl Ha Python, u gns
YCTAaHOBKM pefaKTopa 4acto TpebyeTcs BbiMOMHWTL
ckpuntbl Python HenocpepcTeeHHo B Sublime Text.
Mporpamma He sBnsetca GecnnatHoM, ecTb nepuop,
npobHoi Bepcuun. YcTaHOBKa paclumpeHui Tpebyert
LOMONHUTENbHbIX Ycunui. B penaktope otcytcTeyer
npsMas noaAepykKka AN BbINOMHEHUS WK OTNALKU
KoZa U3 pefaktopa

Atom — 6ecnnatHblii TEKCTOBbIA pPeaaKTop C OTKPbITbIM MCxoaHbiM Kogom ans Windows
C NoAAepP’KKOM NnarnMHoB, HanucaHHbIX Ha JavaScript. Pegaktop ocHoBaH Ha Electron (paHee
n3BecTHbIM Kak Atom Shell) — dbpeiimBopke Kpocc-nnatdhopmeHHON pa3paboTKK C UCMOMb30-
BaHueM Chromium w io.js. MNoaaep:kka s3bika Python obecneuneaertcs pacluMpeHneMm, KoTo-
pOe MOXHO 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-
)KVMBaeT MHOro S3blKOB MPOrpamMMUPOBAHWSA, Kax-
Obli A3bIK paboTaeT Npy HaNUyYMM NPeaBapUTENbHO
YCTAHOBNEHHOIO KoMMunsaTopa,/ WHTepnpuTaropa.
BkntouaeT B cebs omnaguuk, MHCTPYMEHTbI ANs pa-
60Tbl ¢ Git, NOACBETKY CMHTAKCUCA, JOMNONHUTENbHO
nogKnto4yaemble njiarvHbl

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

88
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Puc. 89. NHtepdeiic nporpammbl Atom

Visual Studio Code — nonHodyHKUMOHANbHbIA pefaKTop KoAa, [OCTYMHbIA ANA pasnuy-
HbIX nnarcdopm, B ToM uncne n Windows. Mpeacrtaenser coboi AOCTAaTOYHO YHUBEPCASbHbIN,
ObICTPbIN, NOMHOMYHKLUMOHAMbHbIN peaakTop kogda (VS-Code) ¢ OTKpbITbIM MCXOAHBIM KOZLOM,
MaclwTabupyeMbii M HacTpaneaeTca nod 6oMbWKMHCTBO 3aaa4. MoXKHO OTMeTUTb TOT (haKT, yTo,
Kak 1 pegaktop koga Atom, VS-Code noctpoeH Ha Electron (puc. 90).

Python 387 68 -1ef J LAt Cod) Spacexcd  LUTF-B. C#

Puc. 90. Nutepdeiic nporpammel Visual Studio Code

B conepxaHue 89
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B tabnuue 13 otmeueHbl ocHOBHbIe aocTonHcTBa M HepocTtatkm Visual Studio Code.

Tabnuua 13

JocTtouHcTBa

Hepoctatku

[ocTtatouHo NpocTor 1 NErkui penakTop Koja ANs Kpocc-
nnathopMeHHOM pa3paboTku Beb-npunoxkeHnini. Cogeput
OTNagyvK, MHCTPYMeHTbI ans pabortbl ¢ Git, noacBeTKy CUH-
TaKcuca, OOMONHUTENIbHO NOAK/oYaeMble NaruHbl, cpea-
ctBa ana pedakropuHra. B nporpamme xopollo npeacras-
NleHbl BO3MOXHOCTH AJ/11 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 oOT-
AenbHOE NPUIoXKeHue

Bropoit Bua nporpamm — 3710 cneuunanusmpoBaHHble pegaktopsl U IDE gns Python 3.x.
1. IDE PyCharm komnanuu Jetbrains. OgHa 13 ny4yimnx 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

JAocTtouHcTBa

Hepoctatku

Bce Bo3moxHoctu IDE. YnpaBneHue BepcuamMHn 1 npoek-
Tamu, HATMBHbIM 3aMyCK M HamMcaHWe Kopa, MoACBeTKa
CUHTaKcuca, aBTo3aBeplieHreM Kogda Python u T. a.
IDE poctynHa 6ecnnartHasi BEpCUS C OTKPbITbIM MCXOAHbIM
kogoM (Community) ans Windows, macOS u Linux

MepnnieHHas 3arpy3ka cpepbl paspa-
60TKM, TpebyeT 6onee yrnybneHHyo
HACTPOWKY A1 NPOEKTOB

2. IDE Spyder — 370 nporpamma C OTKpbITbIM UCXOAHBIM KOLOM, ONTUMU3UMPOBAHHASA ANS
obnactv aHanusa pAaHHbiX. Spyder noctaBnseTca C OMCTPUOYTMBOM AMCneTyepa MaKeToB
Anaconda, No3TOMy 3aBMCHT OT Yy)Ke YCTaHOB/EHHbIX HacTpoek (puc. 92).

90
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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 noppepykueaer paclumMpeHHbIn
Hbix B Python, Takummn kak SciPy, NumPy u Matplotlib, | dyHKuMoHan gns onbiTHbIX paspa-
IPython, Jupyter. MpoBogHWK nepemeHHbix Spyder, Koto- | 60TYMKOB, B GOMbLUEH CTEMEHWU Ha-
pbli oTOBpa)kaeT AaHHble C MCMOMb30BaHWEM TabIMYHOrO | MpasieH Ha y3Kyto obnacTb No aHa-
MaKeTa BHYTPU cpefibl pa3paboTku. NN3Y AaHHbIX

O6napaet Bo3MoXHoCTAMKU coBpeMeHHoM IDE: penaktop Ko-
Ja C Ha#EXHOMN NOLCBETKOM CMHTaKCKCa, aBTO3aBEPLLEHUEM
Kopa Python u BcTpoeHHbIn Gpaysep ¢ LOKYMEHTauMeN.

IDE noctynHa 6ecnnatHo ana Windows, macOS v Linux

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

B @AM O[T o e, R ' TR
O s Thup Tadh e
) T m s .
Bl [y K SO D W LIPSO Dy W BAT
n= 3
LNt cfuncion count 3 Ox T ER0Rs
def countin}: n
if n> 8
primtin}
count{n-1)
else:

print{"Blast offl")
L T e

Locsd panaion

count (3] =
def countin):

i Af n = &

o printin)

& countin-1)

i else:

3 print(“Blast offi"})

3 5 y
1

T

K_J“:,ll.-llu!ll dinte
=

Puc. 93. NHtepdeiic nporpammHoro npoaykta IDE Thonny
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OHa nopaep)kMBaeT passiMyHble CrnocoObl NOLIAroBOro BbIMOSHEHWA KOAA, MNOLIAroBOe Bbl-
YMC/IeHUE BbIpaXKEHWI, AEeTabHYIO BU3yasiM3aUmMio CTeKA BbI3OBOB M PEXMM OObACHEHMS KOH-
uenuumn ccoinok. MNporpamma pabortaet Ha Bcex mssecTHbix 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 HepocTatku

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

NMnaHupyeMble pesynbraTbl OCBOEHUA Yy4eOHOro npeamMeTta
C ONMUCAHMEM YHUBEPCasbHbIX Y4EeOHbIX B,EeUCTBUN,
AOCTUraeMbix 0Oy4yaroWwmnMmucs

Mo3HaBaTenbHble AEeUCTBUA:

— pasBWUTUE aITOPUTMUYECKOTO U JTIOTMYECKOTO MbILLIEHUS;

— pasBUTME YMEHWI MOCTAHOBKMU 3a4ayu, BblAESIEHUS OCHOBHbIX OObEKTOB, MaTeMaruye-
CKOe MoJenu 3a4auu;

— pasBuTUE YMEHUs NMOoUCKa HeobxoanuMon y4ebHon MHopMaumu;

— dopMupoBaHue npeacTtasneHns ob atanax peLleHUs 3aaaqu;

— dopMH1poBaHUE aNrTOPUTMUYECKOTO NOAXOAA K PELLEHUIO 3a4aY;

— dopMHUpoBaHME YMEHUS NMOCTPOEHUS PAa3NIMYHbIX BUAOB a/ITOPUTMOB (NIMHENMHbIX, pas-
BETB/IAIOLUMUXCS, LMK/IMYECKUX) AN PeLleHUsA NOCTaBNeHHbIX 3a4auy;

— dhopMHUpoBaHME YMEHUSA UCMONb30BaTb MHCTPYMEHTbI cpeabl Scratch gna peweHus no-
CTaBJIeHHbIX 3a4avy;

— dopMHUpoBaHME YMEHUS MOCTPOEHUS Pa3/IMYHbIX anropuTMOB B cpese Scratch ana pe-
LLIEHMA NOCTaB/IEHHbIX 3a4avY;

— ¢dopmMurpoBaH1e HaBbIKOB paboTbl CO CTPYKTYpPOK afiropuTMa;

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

— ¢hopMUpOBaHWe MOTMBALMMU K U3YYEHUIO MPOrPaMMUPOBAHMUS.

PerynatueHble percreus:

— dopMHUpoBaHMEe YMeHUS LenenonaraHus;

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

— dopMHUpoBaHNE YMEHUSA CAMOKOHTPOJISi U CAMOKOPPEKLMHU.

JInyHOCTHBbIE penucTevs:

— dopmunpoBaHue npodeccMoHanbHOro camoonpeaeneHus;

— dopMHUpoBaHHKE YBAXKUTENBHOIO OTHOLLEHMA K MHTENNIEKTYA/IbHOMY TPYAY;

— dopMUpoBaHMne CMbICIO0Opa3oBaHuUs.

KomMyHUKaTUBHbIE AeNCcTBUA:

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

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

— dopmunpoBaH1e MHHOPMALMOHHOW KyNbTYpbl.

MdopmMbl KOHTpONA

Bo Bpems npoBeaeHus Kypca npeanonaraeTcs TeKyLW MM, NPOMEXYTOYHbIN U UTOrOBbIA KOH-
TPOJib.

TeKyLMI KOHTPONb OCYLLECTBNIAETCSA PEryNspHO BO BPeMs NpOBefeHUs Kaxkaoro nabopa-
TOPHOTrO 3aHATUSA, 3aK/NIOYAETCA B OTBETE YYALLMXCA HA KOHTPOJIbHbIE BOMPOCHI, AEMOHCTPaLUn
NoNy4yeHHbIX CKPUNTOB B cpeae Scratch, hpoHTanbHbIX ONPOCOB yuuTENneMm.

Takxxe B TeMaTM4eCKOM MJIAHWPOBAHUKU NpeanonaraeTcs 4Be MPOMEXKYTOUYHblE KOHTPOJb-
Hble paboTbl.

B conepxaHue 93




CETb LEHTPOB LLU®POBOIO

aq
‘ L L | OBPA3OBAHMS AETEM «IT-KYE» UHOOPMATUKA

KoHTponbHasa paboTta AnA NpoBepKU NONy4YeHHbIX HABbIKOB NO TEMaM
«JInHeiHble aNropUTMbI», «YCNOBHbIE aNIrOPUTMbI»

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, noBepHyme
npomu8 yacoBou cmpenku Ha 90 2padycoB, npolimu 50 waz08.

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

120

120
200

Puc. 94. inntoctpauus K 3agade

4. Hanucartb nporpammy B cpeae Scratch, nsobpakaioLyto creaytoLmin pucyHokx.

Puc. 95. UnniocTpaumsa K 3agave

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

Puc. 96. NnniocTpaumsa K 3agade

6. Hanucatb nporpammy B cpene Scratch: [ns 86e0énHbix ¢ knaBuamypel Yucen x u y Bel-
yucaume 3HayerHue BoipaxeHus x>+ y/ 3.
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7. Hanucarb nporpammy B cpepe Scratch: [ns 88e0éHHbix ¢ knaBuamypel yucen a u b
BbiscHUMSb, Oeslumcsa AU a Ha b.

8. Hanucarb nporpammy B cpene Scratch: lTonezoB8amens 8600um uenoe yucno. lpoepam-
Ma 0o/mKHA omBemumeb, YEMHbIM UIU HEYEMHbIM A8/15emcsa 3mo Yucsio, 0elumcs /il OHO Ha 3
u 0eslumcs U OHo Ha 6.

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

10. Hanucarb nporpammy B cpepe Scratch: llonszo8amene 8600um napone. [To daHHOMY
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 3HayeHue He nonano HU B OOUH U3 YKA3aHHbIX ompe3koB, mo B docmyne
omka3aHo!

KoHTponbHasa paboTa AnsA NpoBepPKU NOMy4YeHHbIX HABLIKOB NO TEMaM
«Umknuueckune anroputmel», «Pabora co cnuckamm»

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

Puc. 97. inntocTpaums K 3agade

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

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

Puc. 99. nnioctpauus K 3agave

4. Hanucartb nporpammy B cpege Scratch: BeiBecmu Ha 3kpaH nepBeie Oecasmob cmeneHel
0Bodku.

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

6. Hanucartb nporpammy B cpege Scratch: B cnucke xpaHamcsa OaHHble 0 memnepamype 8
2opodke N 3a 12 mecaueB. BoiBedume memnepamypy ¢ mapma no ceHmsib6ps.

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

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

9. Hanucarb nporpammy B cpefe Scratch: B cnucke xpaHumcs uHgopmayus o 4yemBepm-
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 6an 8 knacce.

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

MnaHbl yuebHbIX 3aHATUIA

1. 3HakoMcTBO co cpepou Scratch

PekomeHayeMoe KoMM4ecTBO YacoB Ha JaHHYyo TeMy — 2 vaca.

MnaHupyembie pesynbraTthbl

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

MeTtanpeameTtHbie: cnocobHOCTb CTaBUTb U hOpMYMpoBaTh Ans cebs uenm AencTeuu,
NPOrHO3MPOBaTb Pe3y/bTarbl, aHaIM3UPOBaTh UX (MPUYEM KaK MOSIOXKUTENbHbIE, TaK U OTPULA-
Te/NibHble), fleN1aThb BbIBOAbI B NpoLiecce paboTbl U MO €€ OKOHYaHWM, KOPPEKTUPOBATb HAMEYEH-
HbIM NaH, CTaBUTb HOBbIE LIE/IW; YMEHWE COOTHOCUTb CBOM AEWCTBUSA C NNaHUPYEMbIMU Pe3yb-
TaTaMM, OCYLLLECTB/ATb KOHTPOJIb CBOEN AEATENbHOCTH, Onpeaenatb cnocobbl AeNCTBUI B pam-
Kax npeasioXKeHHbIX YCNOBUW, KOPPEKTUPOBaTb CBOM [OEWCTBUA B COOTBETCTBUM C
M3MEHSAIOLLENCS CUTYyaLMeN; YMEHWE OLLEHWBATb NPaBUIbHOCTb BbIMOSHEHUS y4eOHOM 3aaaqu.

JINYHOCTHBIE: FOTOBHOCTb M CMNOCOBHOCTb 0OYHAIOLLMXCA K CAMOPA3BUTUIO U JIMUHOCTHOMY
camoornpeaeneHvio; cchopMMPOBAHHOCTb MX MOTMBALMKM K OOYYEHUIO M LefneHanpaBieHHOM
no3HaeartesIbHOW AesATe/IbHOCTH.

O6opynosaHue U MaTepuasnbl: KOMMbIOTEP, NPEe3eHTaLMOHHOE 0bopyaoBaHue.

Pacnpenenenue nabopatopHbix pabort: BbinonHeHne naboparopHoi pabotbl 1.
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2. JIuHelHbIE ANrOPUTMBI

PekomeHayemMoe KONMYeCTBO YacoB Ha AaHHylo TeMy — 2 vaca.

MnaHupyemble pesynbTaTbl: NOSy4YeHUE HaBbIKOB Mo paboTte C IMHEWHbIMU airopUTMaMu B
cpene Scratch, ocBoeHWe OCHOBHbIX MHCTPYMEHTOB Cpeapbl.

MeTtanpeamMeTHble: CNOCOBHOCTb CTaBUTb U POPMYIMPOBATL A5 cebs Len 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
MiaH, CTaBUTb HOBbIE LiE/IW; YMEHWE COOTHOCHUTb CBOMU AEUCTBUA C MaHWPYyEMbIMU pe3ynbrara-
MM, OCYLLLECTB/IATb KOHTPOJ/Ib CBOEW AEATESIbHOCTH, ONpeaensaTb Cnocobbl AeMCTBUI B paMKax
NPeaNOXKEHHbIX YC/IOBUM, KOPPEKTUPOBATb CBOW AEWCTBUA B COOTBETCTBUU C M3MEHSIOLLENCS
CUTyauuein; yMeHWe OLeHWBATb NPaBUIbHOCTb BbINOSHEHUS y4eOHOW 3aaauun.

JIN4HOCTHbBIE: FOTOBHOCTb U CMOCOBHOCTL 0BYYAIOLMXCA K CAMOPA3BUTHIO U JIMYHOCTHOMY
camoonpegeneHunio; chOpMMPOBAHHOCTb UX MOTMBALMKM K OBYYEHWIO U LesieHanpaBneHHoM
no3HaBaTesIbHOW AesATe/IbHOCTH.

O6opynoBaHure 1 Matepuasbl: KOMMbOTEP, NPe3eHTauuoHHOoe 0bopyaoBaHMe.

Pacnpepnenexune nabopatopHbix pabor: BbinonHeHWe nabopatopHoi pabortbl 2.

3. Pa6ota c nepeMeHHbIMU

PekoMeHyeMoe KOIMYecTBO YacoB Ha AaHHylo TeMy — 2 yaca.

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

MeTtanpeamMeTHble: CNOCOBHOCTb CTaBUTb M (hOPMYNIMPOBATh ANs ceba uenu AeNCTBUiA, Npo-
rHO3MPOBaTb Pe3y/bTaTbl, aHANM3MPOBaTb UX (MPUYEM KaK MOMOXKUTENbHbIE, TaK U OTpULaTENb-
Hble), AenaTtb BbiIBOAbI B npouecce paboTbl U Mo €€ OKOHYaHWM, KOPPEKTUPOBATb HAMEYEHHbIM
nnaH, CTaBUTb HOBblE Lie/IN; yMEHME COOTHOCUTb CBOM JEMCTBUSA C NIaHUPYEMbIMU pe3ynbraTa-
MM, OCYLLLECTB/IATb KOHTPOJ/Ib CBOEW AEATENIbHOCTH, ONpeaensaTb Cnocobbl AeMCTBUI B paMKax
NPeaNOXKEHHbIX YC/IOBUM, KOPPEKTUPOBATb CBOW AEWCTBUA B COOTBETCTBUMU C M3MEHSIOLLENCS
CUTyauueit; yMeHMe OLEeHUBaTb NMPABUIbHOCTb BbINOSHEHWUSA yyeBHOM 3aaaun.

JIN4HOCTHbIE: FOTOBHOCTb U CMOCOBHOCTb 0BYYAIOLMXCA K CAMOPAa3BUTHIO U JIMYHOCTHOMY
camoonpegeneHmio; chOpMMPOBAHHOCTb UX MOTUBALMKM K OBYYEHWUIO U LesleHanpaBneHHoM
Nno3HaBaTesIbHOW AeATe/IbHOCTU.

O6opynoBaHure 1 Matepuasbl: KOMMbIOTEP, NPe3eHTauuoHHoe 0bopyaoBaHMe.

Pacnpepenexune nabopatopHbix pabor: BbinonHeHWe nabopartopHoin pabortbi 3.

4. YcnoBHbie aJirOpUTMblI

PekomeHayeMoe KONMYeCTBO YacoB Ha AaHHYlo TeMy — 2 vaca.

MnaHupyembie pe3ynbrarbl: NOyYeHUE HABLIKOB N0 paboTe C YCNOBHLIMU afiropUTMamMu
B cpeae Scratch, 0CcBOEHWE OCHOBHbIX MHCTPYMEHTOB Cpeapl.

MeTtanpeameTtHblie: cnocobHOCTb CTaBUTb U hopMyMpoBaTh Ans cebs uenn AencTeun,
NPOrHO3MPOBaTb Pe3y/bTaTbl, aHaIM3UPOBaTh UX (MPUYEM KaK MOMOXKUTENbHbIE, TaK U OTPULA-
TesbHblE), Aenatb BbIBOAbI B npouecce paboTbl M MO €€ OKOHYaHWKU, KOPPEKTUPOBAaTb HaMeYeH-
HbIM MaH, CTaBUTb HOBbIE LiE/IW; YMEHWE COOTHOCUTb CBOW AEWCTBUSA C MaHUPYEMbIMU Pe3yJib-
TaraMu, OCYLLLECTBNATL KOHTPO/b CBOEMN AEATENbHOCTU, ONpPeAesnATb Cnocobbl AeNCTBUIA B pam-
Kax npeaJsioXKeHHbIX YC/JOBMI, KOPPEKTUpPOBaTb CBOWM [OEUCTBUA B COOTBETCTBUM C
M3MEHSAIOLLENCS CUTYyaLMeN; yMEHWE OLLEHMBATb NPaBUIbHOCTb BbIMOSHEHUS y4eOHOM 3aaaqu.

JInYHOCTHbBIE: FOTOBHOCTb U CNMOCOBHOCTb 0BYYAIOLLMXCA K CAMOPA3BUTHIO U JIMYHOCTHOMY
camoonpegeneHmio; chOpMMPOBAHHOCTb MX MOTMBALUMKM K OBYYEHWUIO U LesleHanpaeneHHoM
no3HaBaTesIbHOW AeATe/IbHOCTH.

O6opynoBaHue U MaTepHasnbl: KOMMbIOTEP, NPe3eHTaLuoHHOoe obopyaoBaHue.

PacnpeneneHune nabopartopHbix paboT: BbinosHeHWe nabopartopHoit pabotbi 4.
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5. Uuknuueckue anroputmbl

PekomeHayeMoe KONMYecTBO HacoB Ha AaHHyto TeMy — 4 yaca.

MnanupyeMbie pe3ynbTaTbl: NOJyYEHWE HABbLIKOB MO paboTe C LUMKIMYECKMMU anropuT-
Mamu B cpege Scratch, ocBoeHMe OCHOBHbIX MHCTPYMEHTOB Cpefbl.

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 HaMeveH-
HbIM MaH, CTaBUTb HOBbIE LiE/IW; YMEHWE COOTHOCUTb CBOM AEUCTBUSA C MNaHUPYEMbIMU Pe3yb-
TaraMu, OCYLLLECTBNATb KOHTPO/Ib CBOEN AEATENIbHOCTU, ONPEeAENATb Crocobbl AeUCTBUI B paM-
Kax npeasioXKeHHbIX YC/JIOBMI, KOPPEKTUpPOBaTb CBOWM [OEUCTBUA B COOTBETCTBUM C
M3MEHSAIOLLENCS CUTYyaLMEN; YMEHWE OLLEHMBATb NPaBUIbHOCTb BbIMOSHEHUS y4eOHOM 3aaaqu.

JIn4HOCTHbBIE: FOTOBHOCTb U CMOCOBHOCTb 0BYYAIOLLMXCA K CAMOPA3BUTHIO U JIMYHOCTHOMY
camoornpegeneHmnio; chOpMMPOBAHHOCTb MX MOTMBALUMKM K OBYYEHWUIO U LesieHanpaBneHHoM
no3HaBaTesIbHOW AesATe/IbHOCTH.

O6opynoBaHue U MaTepHasbl: KOMMbIOTEP, NPe3eHTaLuMoHHOoe obopyaoBaHue.

PacnpeneneHune nabopatopHbix paborT: BbinosHeHue naboparopHoit pabotbi 5.

6. CospaHue nognporpamm

PekomeHayeMoe KONMYeCTBO HacoB Ha AaHHylo TeMy — 2 vaca.

Mnanupyembie pesynbrarbl: MOJlyYeHUE HaBbIKOB Mo paboTe CO CnUCKamu B cpene
Scratch, ocBoeHMe OCHOBHbIX MHCTPYMEHTOB Cpefpbl.

MeTtanpeameTtHblie: cnocobHOCTb CTaBUTb U hopMynMpoBaTh Ana cebs uenn AencTeuu,
NPOrHO3MpOBaTb Pe3ysbTarbl, aHAIM3UPOBATb MX (MPUUYEM KaK MOSIOXKUTESNbHbIE, TAK U OTPULA-
TenbHble), Aenartb BbiBOAbI B npouecce paboTbl M MO €€ OKOHYaHWM, KOPPEKTUPOBaTb Hame-
YEHHbIA MNaH, CTaBUTb HOBblE LIESIM; YMEHME COOTHOCUTb CBOM AEWCTBUSA C MNaHUPyeMbIMU
pesynsTatamMm, OCYLLECTBIATb KOHTPOJIb CBOEMN AEATENIbHOCTU, ONPeaessaTb Cnocobbl AeNCTBUM
B paMKax NnpefJioXKeHHbIX YC/I0BUIA, KOPPEKTUPOBATb CBOW AENCTBUA B COOTBETCTBUM C U3MEHS-
lOLLLEeNCA CUTyaLMeEN; yMEHME OLLeHMBATb NMPABU/IbHOCTb BbIMOIHEHUA y4eOHOM 3a4auu.

JInuHOCTHbBIE: FOTOBHOCTb U CMOCOBHOCTb 0BYYAIOLLMXCA K CAMOPA3BUTHIO U JIMYHOCTHOMY
camoornpeaeneHvio; chopMMPOBAHHOCTb MX MOTMBALMKU K OOYyYeHMIO M LefneHanpaBieHHOM
no3HaBaTesIbHOW AeATe/IbHOCTH.

O6opynoBaHue U MaTepHasnbl: KOMMbIOTEP, NPe3eHTauuoHHoe obopyaoBaHue.

PacnpepneneHune nabopatopHbix paborT: BbinosHeHne naboparopHoit pabotbi 6.

OnucaHue nabopaTtopHbix pabor

JNaboparopHan pabora 1.
3HaKOMCTBO co cpepou Scratch

TGOPETM‘-IeCKaﬂ 4yacTtb

Kak M3BecTHO, Nporpammbl NULIYTCA Ha A3blKe NporpammupoBaHus. MNporpamma e npeg-
cTaensietT cobon Habop MHCTPYKLMI, KOTOPble KOMIMbIOTEP AOSIKEH BbINOMHUTL. Scratch npea-
cTaBnsieT coboi BM3yanbHO-OPUMEHTUPOBAHHDIN A3bIK MPOrPaMMUMPOBaHUA /18 AeTel.

Scratch 6bin co3naH Ha A3bike Squeak, KoTopbIi NpeacTaenset cobor oaHy U3 pasHOBMA-
Hocter Smalltalk. ThaBHbIM npeonorom Scratch sensetcs yydenuk [erinepta Muy Pe3Huk u3
MIT Media Lab (MaccauyceTckuii TEXHONOrMYECKUIM UHCTUTYT), UMeHHO B HEM B 1968 r. C. MNeii-
neprt paspaboran Logo.

B HacToswwee BpeMs pocTynHa oHnavH-Bepcus https: / /scratch.mit.edu/.
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Puc. 100. Bug oHnaliH-cpeppl Scratch

Scratch npepgHasHayeH [ona Bu3yasbHOro nporpamMMmuvpoBaHus. [lporpamMma Ha A3bike
Scratch coctout u3 6710KOB, OMUCHIBAIOWMX AEWUCTBUA, KOTOpble BbIMOMHAET cnpaut. Ponb
cnparTa no YMON4aHUIO BbIMOJIHAET PbI)KUM KOT, HO €CTb BO3MOXHOCTb CMEHbI CripamnTa.

rlop.p06|-|oe onucaHue cpepbl npeactaB/1eHO B ANAAKTUYECKUX MaTepUuanax.

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

Xop, nabopatopHou paboTbl

1. Ortkpoiite cpepy Scratch.

2. Bbibepute cnpait gns pabortbl, Hanpumep measeas (puc. 101).
3. BbibepuTte hoH 13 konnekumn hoHoB, Hanpumep, nec (puc. 102).
4. CmeHuTe cnpawT, 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

BoinonHute cnepytowmin ckpunt (puc. 103).

O6bsCHWTE, YTO BbINOHAET CKPUMT.

N3meHuTe cnpawT B rpacdmyeckom pegaktope Scratch (puc. 104).
BoinonHute cnepytowmin ckpunt (puc. 105).

O6bsCHWTE, YTO BbINOHAET CKPUMT.

10. Bobinonnute cneaytowmin ckpunt (puc. 106).

1.

O6bsACHUTE, YTO BbINOJIHAET CKPUMT.

HOTH B0 ETL CIyYaRHoe OT o oo @ wiEroe

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

BbiBoAbI: B NpoLecce BbiNnosHeHUs nabopaTtopHoi paboTbl Bbl MOMAYYHUIM NPEACcTaBieHUEe O
paborte B cpene Scratch.
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KoHTponbHbie BONpoChI:

1. Kak nsmeHuTb BUA cripawTa B cpege Scratch?

2. MoxHo nu pepakTMpoBatb oH B cpeae Scratch?

3. Kakol Bug rpadmKyM MOXKHO cO3faBaTb C MOMOLLbIO FpadMyeckoro pefakropa B cpege
Scratch?

JNaboparopHas pabora 2.
JInHeWHbIe anropUTMbI

TeopeTquCKaﬂ 4yacTtb

JINHENHbIM anropUTM — 3TO BMA aNropuTMa, KOTOpbI 0BpasyeT KOMaHAbl, BbiNOIHAEMbIE
OLHOKPATHO, OfHa 3a APYrou, B TOW MOCNefoBaTesibHOCTU, B KOTOPOW OHM Obifiv M3HAYaIbHO
onucaHbl. JInHelHaa CTPyKTypa ofgHa U3 cambix NpocTbix. MNpumepHas 610K-cxemMa MMHEMHOTO
anroputMa npeacraeneHa Ha pucyHke 107.

JInHeliHble anropuTMbl peanusytoTca B Il0OOM A3blKE NMPOrpaMMUpPOBaHKs, MOXKHO NpuBe-
CTVU MHOXECTBO NMPUMEPOB JIMHENHBIX aJIFOPUTMOB, HAaNpPUMeEp asirOPUTM BblYUCSIEHUSA NPOU3Be-
AeHuns aByx uenbix uncen (puc. 108).

[ Hayvasno ]
- a, b
nencrteume 1
S=a*b
nemcreue 2 v
S
I
JelcTBMe N L KOHeL| j
Puc. 107. bnok-cxema MMHEWHOro anropuTMa Puc. 108. lMpumep nuHelHOro anroputMa
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MNMpakTuyeckas yacTtb

Llenb pa6oTtbl: 03HaKOM/IeHWE C NOCTPOEHMEM W BbINOSIHEHWEM JIMHEMHbIX aNrOPUTMOB,
paboTa c ocHOBHbIMK B/i0KaMu B cpeae Scratch.

Xop, nabopaTtopHou paboTbi
BoinonHute B cpefe Scratch pelweHue cnegyowmx 3agad.
1. CocraBbte nporpammy «[povitn 10 waross.
2. Cocraebre nporpammy «[lpowit 100 waroe, noBepHyTbCA MO YacoBoM cTpenke Ha 60
rpagycoB».
3. Bobinonnute cnepytowyio nporpammy (puc. 109). MNpencraBnset nv oHa NMHENHbIM anro-
pUtM?

Puc. 109. Bua nporpammsbl B cpeae Scratch

4. Mponaute 200 waroe, nosepHUTe Ha 45 rpafycoB No 4YacoBOM CTpesike, NporuauTe eLe
200 waros.

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

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

BbiBOAbI: B XOA€ BbINOHEHWUA NabOpPaTOPHOM PaboTbl Bbl MOYYMSIM NPEACTaB/IEHUE O CO3-
JaHWW NMHENHbIX anropuTMoB B cpeae Scratch.

KOHTpOHbeIe BOMPOCHI:

1. [HanTte onpepeneHne NMHEMHOro anropuTma.

2. lMpvBepgute npuMep NMHENHbIX aNrOPUTMOB.

3. Kakue 6n0ku Bbl Ucnonb3osanv B naboparopHoi paboTe Npu co3gaHnu IMHENHbIX NMPO-
rpamm?

JNlaboparopHas pabora 3.
Pa6ora c nepeMeHHbIMU

TeopeTuueckas 4yactb

loBOps 0 paboTe C pasnUYHLIMU aNFOPUTMAMM, KOHEYHO JKe Heslb3s MPOonyCcTUTb paboTy C
yncnamu. BoinonHas HecnoxHblie NMHENHbIe NporpaMMbl, KOTopble 06pabarbiBatoT YMCIOBbIe
[aHHble, HanpuMep BBEAEHHbIE NOJIb30BaTENIEM, MOXHO CO3AaTbh XOPOLLUMMA 3aaen Ha byayluee,
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NOAroTaB/MBasA K COCTAB/IEHUIO C/IOXHbIX alrOPUTMOB Kak B cpefie Scratch, Tak v K Hanuca-
HWUIO HEMOCPeACTBEHHO NPOrpaMM B Cpeae NporpaMmMMpoBaHUS.

MepemeHHas npeacTasnser coboi obnacTb NamMATH KOMMblOTePa, KOTOpas UMeeT Ha3BaHue
¥ XPaHWT BHYTpU cebs Kakue-nnbo aaHHble.

MepemeHHas B cpepe Scratch GbiBaeT npocTas (XpaHUT OAHO 3HAYEHMWE), TaKKe MOXKeT
NpeacTaBnsATb COBOW CNUCOK AN XpaHeHUs 6osblue OL4HOro 3HaYEeHHUs.

Insa cospaHus Takux nporpamm nosb3osarento notpebyercs pabota ¢ nepemeHHbiMu. Cpe-
Ja Scratch npepgocTaenser 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).

COSQaTh REpEmeHHyD

Puc. 110. Komanga «Co3paHue nepeMeHHOM»

B nosiBuBIEeMcA 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 NnepeMeHHOW OHa noasnseTcs B npoekTe (puc. 113).

MepemeHHBbIE
C0303Th NepeMeHHYIC
@

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

3ateM, nocne cos3faHUA NepeMeHHOM, MOXXHO UCMO/Nb30BaTb Pas/IMiHble KOMaHAbl ANA pa-
60Tbl C HEW, HaNpuMMep 3a4aBaTb 3HaYeHUE NepPeMEeHHOM, NoKasblBaTb 3HAYEHUE NepeMeHHOM
Ha cueHe U T. o. Knacc 3agay, peluaembix € MCNOb30BAHWMEM NEPEMEHHbIX, OYEHb LLUMPOK.

Puc. 114. MNpumep 3apaaHna 3Ha4eHUA NEPEMEHHON

Onuwem paboTy ¢ OCHOBHbIMK B10KaMu U3 pasgena «lepemeHHblies.

Bnok «[okasatb nepemMeHHyt0...» UCNOb3yeTCs AJs TOro, YTOObl MOKasbliBaTb 3Ha4YeHue
nepemMeHHo Ha cueHe. bnok «CKpbITb nepeMeHHylo...» UCMoMb3yeTcs, YToObI NepecTtarb noka-
3bIBaTb 3HaYeHWe 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 NEPEMEHHYID  MOH NepemeHHas «

CKPLITL NEPEMEHHYI0  MOA NEPEMeHHan w

Puc. 115. Bug 6n10KkoB no pabote ¢ nepemMeHHbIMM
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Takyke MOXXHO M3MEHSATb BUL M300paKEHUA NepeMEHHOMN Ha CLEeHe.
Mo ymMonuaHuio nepemMeHHasi NOKa3blBAETCA B JIEBOM BEPXHEM Yy CLEHbI, HO Mbl MOXEM
nepemeLLaTb eé B S1l060e 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.

Xoa naboparopHoi paboTbl

1. Cospante B cpene Scratch cnepyowme nepemeHHble: X, ¢, fun. Kakve MHCTpymeHTbI
cpefbl Bbl UCMONb30BaM AJ1S 3TOrO?

2. Bbinonnute cnegytowyto nporpammy (puc. 117).

3. Bobinonnute cnepytowyio nporpammy (puc. 118).

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

4. BbeinonHute B cpepe Scratch peweHue cneaytowen 3agayun: «Beectn 3HadyeHune 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-
YMUCNIEHMA NNOLWAAM KBaapaTay.

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

1. [DanTte onpepeneHne nepemMeHHOM.
2. Kakue BuAbl nepeMeHHbIX MOXHO UCMosb30oBaTh B cpene Scratch?
3. C nomolublo Kaknx 610KOB MOXKHO 3aaTb 3HaYeHWe nepeMeHHown B cpege Scratch?
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JNaboparopHas pab6ora 4.
YcnoBHble anropuTMbl

TeopeTuueckas 4yactb

YCnoBHbIV anroput™M — 3TO afirOPUTM, NOPSAOK BbINOSIHEHUA AEUCTBUI B KOTOPOM 3aBUCUT
OT BbIMOSIHEHUA (MM HEBBLINOJSIHEHWUA) KAKOro-NMbo ycnoBsus.

[aHHbIM yCNOBHbBIM @anroputM, KOTOPbIM TaKXXe MOXXeT HOCUTb Ha3BaHWe pa3BeTBSAOLLMICS,
obecneuynsaeT BbIGOP OAHOIO M3 ABYX a/bTEPHATUBHbLIX MyTeW B 3aBUCMMOCTU OT UCTUHHOCTU
ycnoBwms.

B 3TOM cnyyae flormka npuMHATUSA peLueHns MoxeT BbiTb 3anMcaHa cnegyowmm obpasom:

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

BeteneHne mMoxeT 6biTb peasim3oBaHo B MOSHOW MK B COKpalLLEHHOM dopme (puc. 119).

—HeT )

4 4

aencrene 1 aencTteune 2

Puc. 119. MonHas dopma ycnoeHoro anroputma

" —4a —:&

S nencTteue 2

Puc. 120. CokpaléHHas chopMa yCNIOBHOMO anropmutma
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YcnoBHble anropuTMbl Peasim3yroTcs NMPaKTMHECKH B SI0OOM A3blKe MPOrpaMMMpOBaHUs, He
ABnsAeTcA ucknodeHnem u Scratch. B cpene Scratch ana peanusauuu pa3seTBasOWMXCA anro-
PUTMOB MOXHO MCMOJb30BaTh ABa Buaa G/10KOB, KOTOpble NpeacTas/eHbl B pasgene «Ynpas-
NieHne».

Puc. 121. Bnoku gnsa peanusaumm COKpaLLEHHON M NOJIHON hOPMbl BETB/IEHNA

MpakTuyeckasa yacTtb

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

Xoa nabopatopHoi paboTbl
Cozpgante cnepytowmii ckpunt (puc. 122). O6bscHMTE, YTO BbIMOSIHAET AaHHbIA CKPUMT.

» CIED @ -

ecrin Knasuwia npoben +  Haxara? - 1o

roBOp

crazarts @ilaesS Wil

4

ececitl [lobpein eevepl

Puc. 122. Bug nporpammsl

BbinonHute B cpefe Scratch pelieHve cnepyowmx 3agay:

1. Ecnu BBELEHO 4nc/o 5, TO cnpanT roBOpUT NSTb, MHAYE CMPAWT FOBOPUT «HEBEPHOY.

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

3. lMponante 100 waroe. Ecnn cnpalT KOCHyNCSA Kpas CLUEHbl, TO OTTONKHYTbCS, €C/u
HeT — unatn ewé 200 waros.
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4. 3anpocuTe y nosnb3oBarensa Beog yucna. Ecnv BBegEHHOE Nosib3oBaTeNieM YUCSIO YET-
Hoe, To npowTtn 100 waros, B npotueHoM cnyyae npowaute 300 waros.

BbiBoAbI: B Npouecce BbiNosHeHUs nabopatopHon paboTbl Bbl MOAYHUIN NPELACTABNIEHUE O
CO3[aHWK YC/IOBHbIX anropuMTMoB B cpeae Scratch.

KOHTpOﬂbeIe BOMPOCHI:

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

JlaboparopHas pabora 5.
Lluknuueckue anroputmoi

TeopeTquCKaﬂ 4yacTtb

Onepatopbl LUMKIA UCNOSb3YIOTCA AN OpraHM3auMmM MHOFOKPATHO NOBTOPSIOLLMXCSA BbIYMUC-
neHunn. Jlioboi UMKA COCTOUT U3 Tena UMKNa, T. €. TeX OMNepaTtopoB, KOTOPbIe BbIMONHAKOTCA
HECKOJIbKO pa3, HayasibHbIX YCTAaHOBOK, MoAUMUKALMK NapaMeTpa LuKia v NPOBEPKKU YCIOBUA
NPOAO/MKEHNS BbIMONHEHUS LUMKNA.

OpomH npoxon uukna HasbiBaeTcas UTepauuen. [lpoBepka ycnoBuA BbIMONMHAETCA Ha Ka-
XAOW uTepauuu nmbo fo Tena uuknaa (torga roBopsATt O UMKAe C npeaycriiosuem), nnbo nocne
Tena umkna (uukn ¢ noctycnosuem). PasHuua mexxgy HUMKM COCTOMT B TOM, YTO TeNlOo LMKNa C
MOCTYC/IOBUEM BCETAA BbINOHAETCA XOTA Obl O4MH pas, Noc/ie Yero NPoBepseTcs, HaAo U 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 Kaxbli U3 HUX Bonee nogpobHo (puc. 123).

[aHHbi 610K UCnosb3yeTcs A8 OpraHM3aLmMKn LUMKa C NapaMeTpoM, KOTOpbI NOBTOpAET-
CA 3aAaHHoe yucnio pas. BHyTpu gaHHoro 6510ka o6blMHO pacrnonaralTcs HECKOIbKO APYruX
6110KOB, KOTOpble K 06pasyloT Teno uukna. bnok-cxema pabotbl gaHHoro 6510Kka npeacrasneHa
HWxe (puc. 124):

HayYvyadnkeHOe
3IHa4yeHue ‘§
NnapameTpa

|

Teno uukna

Puc. 123. bnok gna opraHvsaumy Lukna

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

Puc. 126. Bnok-cxema uuKna

[HaHHbii 610K Mcnonb3yeTcs ons opraHusaumnm 6eckoHeuyHblx nosTopeHuit. brok-cxema pa-
60Tbl JaHHOro 6/10Ka npeacTtasneHa Huxe (puc. 126).
Takke vMeeTcss 670K oS opraHU3aumMu NMOBTOPeHUs Tena uukna (6710KkoB BHYTpM), MoKa

yC/ioBWE He CTaHeT WUCTUHHbIM. Bnok-cxema pabotbl gaHHOro 6n0Kka npefacTaBieHa HUXe
(puc. 127):

HeT ycnoeune

!

b Teno umkKna

Puc. 127. Bnok-cxeMa uuKnia

.

Puc. 128. bnok gna opraH1saumy LuKna
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MpakTuueckas 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 nporpammbi

2. BbinonHute cnepytowyto nporpammy (puc. 130).

J/  CTepers Boé
J  OnyciuTh nepo

/ YCTaHOBWTE ANA nepa usert '

NOBTOPATE NOKAa He . knasuwa npofien -«  Hakara?

WATW  BbiAThL CIydalHoe o1 o oo @ waroe

nosepHyTe C* Ha  BbiZaTh CRyYanHOe OT o o @ rpagycos

Puc. 130. Bug nporpammbl

BbinonHute B cpene Scratch peleHune cnegyiowux 3aaay.
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3. Hapwucyiite kBagpar co ctopoHon 100 (puc. 131).

Puc. 131. lpumep pesynbrat paboTbl Nporpammbi

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

Puc. 132. MNpumep pe3synbrar paboTbl Nporpammbi

BbiBoAbI: B NpoLecce BbiNosHeHUA nabopatopHon paboTbl Bbl NOSYYMIN NpeacTaBieHne o
CO3[aHUU UMKIIMYECKUX aniropuTMOoB B cpefe Scratch.

KoHTponbHbIe Bonpochi:

1. [aiTe onpeneneHne LLUKJIMHECKOrO asiropuTMa.

2. lNpwuBegute NnpuUMepbl LUKINYECKUX a/ITOPUTMOB.

3. Kakune 6n0KM ucnonb3yloTcsa AN OpraHM3auuy LMKIMYECKUX aniropuTMOB B cpeae
Scratch?

JNlaboparopHas pabora 6.
CospaHue nognporpamm

TeopeTuueckas 4yactb

Moanporpammbl ABNAIOTCA CPEACTBOM peannsaumu CTPYKTYPHOrO MpOrpamMMUpOBaHUSA.
MNopnporpaMmbl UCNONB3YIOTCS AS CNEAYIOLNUX Lenen: nepeas — MHOrOKpaTtHOe MCMosb30-
BaHWe B MporpamMmme OJHOrO M TOro e (hparmMeHTa, a BTopas — B C/lyyae, Koraa HeobxoamMmo
BbINOJIHUTb Pa3fefieHUe C/IOXKHOM MpPOorpaMMbl Ha COCTaBHble YacTu (npouenypHas AeKoMMo-
3uums). Takke nognporpaMmbl SBASIOTCA CPEACTBOM peannsauun BOCXOLALLEro U HUCXOAA-
LLLEro NPOEKTUPOBAHUSA.

B cpepe Scratch Takxe MMeIOTCA BO3MOXHOCTU CO34aHUSA U UCTO/Tb30BaHUSA NOANPOrpamMM.
Insa storo Heobxognmo obpartuTbca K pasgeny «[pyrve 6noku». B naHHoM pasgene npea-
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cTaBneHa Bcero ogHa komanga — «Cospatb 6510K». [pu BbiBOpe AaHHOM KOMaHapbl NOABUTCA
LManoroBoe oKHO, NpeacTaBieHHoe Ha pucyHke 133.

Coanars finox *

| Ea3SaHeE ONGEA

OoGanuTs IHAYEHHE OofaskTe IHaYeHMe Dofasuts NOQNWCE
AR AT TERCT TR SRS

[ Zamyc T Baz olaoanomna Sapass

Puc. 133. Bug nrmanoroeoro okHa asis cosgaHus nognporpammsl (Hosoro 6510ka)

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

Bnok MoxHo co3patb 1 6e3 napameTtpos. Hanpumep, Ha30BéM ero «TpeyrosbHuK». [ocne
TOro Kak BBOAMUTCA Ha3BaHue Hosoro 6noka, Haxkmem OK, cozgaHHbIi 610K NOSBUTCS B CIUCKE
KoMmaHg, (puc. 134).

Ipyrue bnokwn

Cospate Dnok

TPEYTONEHHE

Puc. 134. Bug HoBoro 6noka

Takxe B 06/1aCTU ANsA CO34aHWA CKPUMNTOB NOSIBUTCA KOMaHAa 415 ONpeaeneHns CKPUNTOB
HoBsoro 6noka (puc. 134).

ONpeaeniTb  TPeyronbHUK

Puc. 135. Bug Hoeoro 6510Kka B ob6nactv cCKpuntos
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Hanee pobasnsem CKpuUnT os pucoBaHusa TpeyronbHuka (puc. 136).

anpefenits  TpeyronbHMK

Puc. 136. Bug ckpunta

Hanee k aTomy 610Ky MOXXHO 0bpalLaTbCs MHOTOKPATHO AJiA M3006paskeHnUs TpeyrosbHUKa.
Co3pagmM CKpWNT, KOTOPbIM PUCYET OAMH TPEYroNbHUK MPW Ha)KaTuM Knasuwu npoben
(puc. 137).

/ CTeperTL BCE

— X

/  OnyCTUTh nlepo
/  YCTaHOBUTL ANA Nepa useT I

TPeYTONLHUK

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

Puc. 138. Pezynbtar pabotbl ckpunta

B conepxaHue 113




2’
CETb LIEHTPOB LIU®POBOTO
‘ L Q{ OBEPA30BAHMS AETEM «IT-KYB» UHOOPMATUKA
2 S
w‘; P

[Ilns 3T0ro MoxkHO 06beanHNTL MX M30OparkeHWe B HOBYIO nognporpammy (puc. 139).

onpeaenuTL  GnokTpeyr

TPEYIONLHWEK

Puc. 140. Pesynbtar pabotbi ckpunTa

Kak BMOHO Ha pucyHKe, CKpUNT M306pa3unn HECKONIbKO TPEYro/ibHUKOB, O6beANHEHHDbIX B
urypy.

Kak 6b110 ckasaHo paHee, HOBbI 610K MOXET MMeTb napameTpbl. [lapameTtpbl ciyxar ans
nepeaadu AaHHbIX BO BHYTPb nognporpammbl. Paspabotaem HOBbiM 610K, «TpeyronibHuK1», y
KOTOPOro B KayecTBe napameTpa byaet pasmep TpeyrosbHUKa. Takke obpatuMcs K KoMaHae
«Co3zgatb 610k». Ho Tenepb B AManoroeom okHe HEOOXOAMMO TaKXKe yKasarb mapameTp —
«[lo6aBnTb 3HaYeHne 4ncno unm TekcT» (puc. 141). MNpu HeobXxoANMMOCTU MOXKHO [OBABUTL U
BTOPOW MapameTp, Takxe BbIOpaB COOTBETCTBYOLLYIO KOMaHay «[Jo6aBuTb 3HaYeHue».
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Coanars bnok

TPEYTONEHMAKT @ TomymHa

DoGaBuTh 3HaYeHHe DoGaeWTe 3Ha4YeHHe DoGaewuTe NoaNUce
YHMCOO MNK TeRCT norvecros

O 3anycTuTe Bez obHoBNEHKA 3kpaHa

OTHMEHNTL ﬂ

Puc. 141. Bun nmanoroBoro okHa Afis co3faHusa NOAMNPOrpamMmel C napaMeTpoM

[anee co3naém HOBbINM CKPUMT, UCNONb3ys NapameTpbl (puc. 142).

onpenenTL TPeYTONLHUKT  OnuHa TONHHA

/  YCTaHOBMTL pa3mep nepa | TONUMHAE

wamm  JinvHa  Wanos

noBepHyTs ) Ha @ rpanycos

Puc. 142. Bug ckpunTta ans cosgaHusa Hosoro 610Ka

Kak MOXHO yBuaeTb, B 6/10Ke BKIOYAIOTCA HOBblE NMapaMeTpbl, MX MOXHO MPOCTO neperta-
CKMBATb MbILLbiO B HEOOXOAUMbIE Mas3bl.
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Puc. 143. Bug nporpaMmsl ¢ 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-nognporpamMMm B cpeae
Scratch.

Xop, nabopatopHou paboTbi
1. Cospante B cpene Scratch HOBbIM GIOK, KOTOPbIA peanusyeT ABUMXKEHWE MO CLeHe OO0
Kpas.
2. Ortkpourte pasgen «[pyrve 610ku» n Bbibepute komaHay «Cosparb 6/10K».
3. Cospnaiite 610k 6e3 napameTpoB 1 Ha3oBuTe ero «[leuxeHue» (puc. 145).

Puc. 145. Co3paHnune HoBoro 610kKa

4. [na Hosoro 6/10Ka peannsyinTe cieayoLmMit CKpUNT, NPeACcTaB/eHHbIN Ha pucyHke 146.

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

5. Co3paiite HOBbIM CKPUMT, B KOTOPOM MCMonb3yeTcs 650K «[suxkeHne» (puc. 147).
6. Cospaiite HOoBbIM BNOK Ans U3obpaxeHus Keagpar. bnok gomkeH copgepykatb napa-
MeTp — pa3Mep CTOPOHbI KBaapara.

BbiBoAbI: B NpoLecce BbINOSHEHUS TabOpaTOpHOM paboTbl Bbl MOMYYMIU NPEACTABIEHHUE O
co3paHuu HoBbix 6n10KoB B cpeae Scratch.

KOHTpOﬂ bHbl€ BOMPOCHI:

1. [awnTe onpepeneHve noanporpamMmmMbil.
2. [ins yero ucnonb3ytotca Hoeble 6110kuM B cpege Scratch?
3. [nsa yero ncnonb3yoTcsA napameTpbl Npu pa3paboTku HoBbIX 6/10KOB B cpeae Scratch?

nMAaKTMHECKMe MaTepuanbl

1. OnucaHue pa3penos c KOMaHAAMM

MoyKHO OaTb KpaTKylo XapaKTepUCTUKY KaxkaoMmy pasgeny. Hago otmetuts, uto npakTuue-
CKM BCe KOMaHApl cpedbl Scratch umetoT onucarenbHoe Ha3BaHWe, MO3TOMY MpeanosiaraloT
WHTYUTUBHYIO peann3aumio.
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Paspen [1BuxkeHue conepyut rpynny KomaHz, OTBeYaioLLMX 3a NnepemMeLleH1e cnpamnta no
cueHe. Hanpumep, KoMaHga «MATU X LIAroB» NpeAHasHadyeHa ona nepemMeLleHns cnpamnta Ha x
waroe. Cpeayn cambix NONYNAPHbIX TAKXKE MOXHO OTMETUTb KOMaHAbl: «MOBEPHYTb Ha ... rpagy-
COB», MEPENTU B X:... U:...», KYCTAHOBUTb X B...», «YCTAHOBUTb Y B ...» U T. A.
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yGpars rpadhusecene spoberma

Puc. 148. Bug cdbparmeHTa pasgena Puc. 149. Bun dparmeHTa pasgena
«[lBmkeHne» «BHewHWi BuO»

Paznen BHewHu Bup, npeaHasHayeH A1 U3MEHEHUA BHELLHEro BMaa cnpawvTa. Hanpu-
Mep, U3MEeHeHMe KOoCTioMa crnpanTa, cMeHa (oHa, BUAMMOCTb U HEBMOAMMOCTb CMpaMnTa U T. 4.
KomaHgpl gaHHoro 6510Kka MOryT MCMonb3oBaTb A BbiBOAA MHOPMaLMK MOsb30BaTesto,
Hanpumep 610K «CKa3aTb ...».
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Pazgen 3Byk npegHasHadyeH ans npourpbiBaHusa 3sykoe. CoaepyKuT KoMaHabl Bbibopa WH-
CTPYMEHTOB, U3MEHEHWUA FPOMKOCTM 3BYKOB, Temna v T. A. KomaHabl 3toro 6noka mMoryt 6biTb
MCMNOJIb30BaHbl AN1S NPOUIrPbIBAHMA My3blKanbHbIX hparmeHToB (puc. 150).

Pazgen CobbiTna pacnonaraertcs B Hadane ckpunta. OH NO3BONSET CKPUNTY pearMposarb
Ha pas/iMyHble COObITUSA, TaKMe KaK Ha)kaTWe KNaBuLL Ha K/aBuaType, LLEMYOK MbIWbIO M T. A.
B stom 610Kke cocpenoToyeHbl B OCHOBHOM G1o0Ku-Tpurrepsl (puc. 151).

3ByK CobkimuA

WipaTh SEYE  Meow = 10 Kouuz e F

MIMEHWTE  BhiCoTa ToMHa + 3hdesr Ha

VCTEHOEMTL MEDEET | BhiCOTa TOHE w

yOpaTh IBYRoELE ShdeKTh

YETEHOEMTL TROMOCTH R INIE %6

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

Paznen YnpaBneHue no3BosisieT OpraHW3oBbiBaTh 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 3HAYEHUS KaK NPOCTbIX MEPEMEHHbIX, TaK U CMIMCKOB — (haKTUYECKM Mac-
cuBoB (puc. 153).

Pasgen CeHcopbl cofiepKUT KOMaHbl, MO3BOJAOLLIME OPraHU30BaTh BBOA UHGOpMaLmK 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»

UHOOPMATUKA

CO30aTh NEPEMEHHYID
(ot taa e L LR ]

o nepeuerwan J
INEATH  MOR TEPOWONHER ~  Sirscrase ]

MEMEHNTH  WNOR NEDestHHITN v rid o

NMOLAIITE: NEDEUEHD B0R NEDEUrsan -

ENTE NEPEINEHHI0  BOH NeDEUE R -

Cosgars crwcon

Puc. 153. Bug cdparmeHta pasgena
«MNepemeHHbIe»

Cencopsi
FACIETCH YESSETENbh Muilim « 7
FAC2ETCH LBETa

et | KSCasTCh uBpeTa |

PACCTOAHSE M0 YRaAFATENDL MbhIILM

o —
S

FErasmua  npoden v FEsETaT

BELALE HAEATA?

RERETIACRHEaTE  MOEHD *

Puc. 154. Bug dparmeHTa pasgena
«CeHcopbl»
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Puc. 155. Bup dbparmeHTa pasgena
«Oneparopsbi»

Paspen Oneparopbl conepXUT KOMaHAbl, KOTOPbIE UCMOJb3YIOTCA COBMECTHO C CEHCOpa-
MK, BSIOKaMK YCIOBUMM U C nepeMeHHbiMU. CaMblit HUXKHUIA 3enEHbI BI0K copepKuT B cebe
MHOXECTBO MaTeMaTUYeckux (PyHKUMH, TaKUX KaK paBHO, Bosblue, MeHblle, anrebpanyeckue
dyHKUMK U T. 4. B cocTtaBe gaHHOro pasgena takxke MHOXeCTBO 6/10KoB chyHKumMM (puc. 155).

Cambiit nocneaHuit 610k [ipyrue 6n10oku no3sonseT peannsosbiBaTb NOANPOrpamMMmbl.
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MeToabl perucTpauuu gaHHbIX.
NporpammupoBaHue pac4y€eTos

NnaHupyeMble pe3ynbraTbl OCBOEHMA Y4EOHOro npeamMeTa
C ONUCaHUEM YHUBEPCASbHbIX YY4€OHbIX AeUCTBUN,
AOCTUraeMbix obyyarowmmmcs

JIn4yHocCTHBIE;

¢opMupoBaHMe yMeHUss caMOoCTOATENbHOW AeATeIbHOCTH;

opmMupoBaHue ymeHusa pabotatb B KOMaHze;

¢hopMrpoBaHME KOMMYHWKATUBHBIX HaBbIKOB;

¢opMUpoBaHMe HaBbIKOB aHaIM3a M CaMOaHasNIn3a;

¢dopmMrpoBaHMe LieneyCcTpeMIEHHOCTU U YCMAYMBOCTU B NpoLecce TBOPYECKOM, uccne-
[0BaTeIbCKOM paboTbl M y4ebHOM AeATENbHOCTU.

[pegmeTHble:

¢dopmMHpoBaHME NOHATUI «aNITOPUTM», «NPOrpaMMma;

opmMUpoBaHME MOHATUM OO OCHOBHbIX KOHCTPYKUMSAX fA3blka NPOrpaMMUpOBAHUSA
Python: onepatop BeTtenenus if, onepatopsl umkna while, for, BcnomorarenbHbix anro-
pPUTMOB;

(hopMUpoBaHME OCHOBHbIX METOAOB 06PabOTKM YNCNOBOW MH(DOPMALMK C UCMOSIb30Ba-
HWeM fi3blKa NPOrpPaMMUPOBAHKS;

¢dopmMHpoBaHME OCHOBHbIX METOAOB peasin3aLmm MateMaTM4ecKnxX pacyeToB C UCMNOJIb-
30BaHWEM f3blKa NPOrpamMMUpPOBaHUS;

¢dopmMHpoBaHME aNrOPUTMUYECKOTO U TIOFTMYECKOIO CTUNEN MbILLIEHUS.

MeTtanpegMeTHble:

hopMrpoBaH1e yMEHUA OPUEHTUPOBKK B CUCTEME 3HAHWM;

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

dhopMrpoBaH1e NPUEMOB NPOEKTHOM AeATENBHOCTH, BK/IOYAA YMEHWUA BUAETb Npobe-
My, (hOpMyIMPOBaTL TEMY M LieNb NPOEKTA, COCTAB/ATb MaH CBOeW AeATeNbHOCTH, OCy-
LEeCTBNATb AEMCTBUSA MO peanusaumu niaHa, pesynbraT CBoeW AeATesIbHOCTU COOTHO-
CUTb C Lefblo, Knaccuduumposarb, Habntoaatb, NPOBOANTL SKCMEPUMEHTbI, AeNaTb Bbl-
BOAbI M 3aK/IOYEHUS, LOKa3bIBaTb, 3aLUMLLATL CBOU MAEM, OLLEHUBATbL Pe3y/bTaThl CBOEM
paborbl;

hopMrpoBaH1e yMEHUA pacnpenesneHus BpeMeHH;

¢dopmMHpoBaHNE YMEHUI yCMELHOW caMonpe3eHTaLu .

MdopmMbl KOHTpONA

Bo Bpems npoBepeHus Kypca npeanonaraeTcs TeKyLW MM, NPOMEXYTOUYHbIM U UTOrOBbIMA KOH-

Tponb.

TeKyLMI KOHTPONb OCYLLECTBNIAETCSA PErynspHO BO BPeMs NpoBefeHUs Kaxkaoro nabopa-
TOPHOTO 3aHATUSA, 3aK/IOYAETCA B OTBETE YYALLMXCSA HA KOHTPOJIbHbIE BOMPOCHI, AEMOHCTPALUK
Nony4YeHHbIX CKPUNTOB B cpeae Scratch, hpoHTanbHbIX ONPOCOB yuuTeEnem.

TakXe B TeMatM4yeCKOM MnaHUpPOBaHUM NMPeanonaraeTcsa KOHTposibHasa pabora.

122
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KoHTponbHas pab6oTta no npoBepKe Nosly4eHHbIX HABbIKOB MO TEMaM
«TabynuposaHue pyHKumuii», «Pabora c marpuuamm»

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

flx)=1—x.
3afaHbl ABe MaTpuLbl:

2 14 -9 6
X = , Y=

6 —1 5 7

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

CopnepykaHue u popMy opraH1M3aLum y4eOHbIX 3aHATUH

MnaHbl yuebHbIX 3aHATUN

1. TabynupoBaHue yHKUMIA, pelueHUe ypaBHEHUN

PekomeHayemMoe KONMYeCTBO YacoB Ha AaHHylo TeMy — 2 yaca.

MnaHupyembie pesynbrathbl

MpepmeTHbIE: NONTyYEHE HABLIKOB MO CO3AaHMIO NPOrpamMM B Cpeae NporpaMMMpoBaHus
Python, HanpaBneHHbIX Ha U3ydeHne TabynMpoBaHus, PyHKUUK, pelleHUs KBagpaTHbIX ypas-
HEHWMN.

MeTtanpeameTHblie: yMeHMe KOHTPONMPOBATb M KOPPEKTMPOBATb YHeOHYIO AeATeNbHOCTD,
CNocoBHOCTb CTaBUTb U hopMynMpoBaTh AnsA cebs uenu encTeni, NPorHOo3MpoBaTb pesysbra-
Tbl, aHA/IM3MPOBATb UX (MPUYEM KaK MOJOXKMTESIbHbIE, TaK U OTPULATE/bHbIE).

JINYHOCTHbBIE: FOTOBHOCTb M CMNOCOBHOCTb 0OYHAIOLLMXCA K CAMOPA3BUTUIO U JIMUHOCTHOMY
camoornpegeneHuo, chopMMPOBaHHOCTb HaBbIKOB COTPYAHUYECTBA CO CBEPCTHUKAMM; rOTOB-
HOCTb M CNOCOBHOCTb K 06pa3oBaH1IO, B TOM YUC/ie Camoobpa3oBaHumio.

O6opynoBaHue U MaTepuanbl: KOMMbIOTEP, NPe3eHTaLMOHHOE 0bopyaoBaHHMeE.

PacnpepeneHune naboparopHbix paboT: nsyueHune TeopeTMyeckoro marepuasna nabopa-
TOpHOM paboTbl, BbiNonHeHWe nabopatopHoi paboTbl 1.

2. Pa6ora c maTpuuamm

MnaHnupyemblie pesynbrathbl

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

MeTtanpeameTHble: yMeHUe KOHTPOIMPOBATb U KOPPEKTUPOBATb y4ebHYIO 1eATENbHOCTD,
CNocobHOCTb CTaBUTb M hOPMYNUPOBaTh A8 cebs uenu 4eNcTBUi, 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 CBEPCTHWUKAMM; rOTOB-
HOCTb M CNOCOBHOCTb K 06pa3oBaHMIO, B TOM YnUC/ie camoobpa3oBaHumio.

PekomeHayemMoe KONMYeCTBO YacoB Ha AaHHylo TeMy — 2 vaca.

MnaHupyembie pesynbTaTbi: M3yyeHWe TEOPETUYECKOro MaTepuana naboparopHoi pabo-
Tbl, BbiNOSIHeHWe nabopaTtopHou paboTbl 2.

3. Pdusunyeckue 3apauu

NMnaHupyembie pesynbrarhbl

MpeaMeTHbIE: NOly4YeHUE HABLIKOB MO CO3[aHUIO NPOrpaMM B cpefe NporpaMMuMpoBaHusa
Python, HanpaBneHHbIX Ha pelueHne HU3NYECKUX 3aaau.

MeTanpeameTHble: yMeHMe KOHTPOIMPOBATb M KOPPEKTMPOBATb Y4eOHYIO AeATeNbHOCTD,
cnocobHOCTb CTaBUTb U hopMynMpoBaThb Ana cebs uenu 4encTeuii, NPOrHO3MpoBaTb pesybra-
Tbl, aHA/IM3UPOBATb UX (MPUYEM KaK NONOXKUTENIbHbIE, 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 06pa3oBaH1Io, B TOM YnCe caMoobpasoBaHMIo.

PekomeHayeMoe KOnM4ecTBO YacoB Ha JaHHyo TeMy — 2 yaca.

MnanupyeMbie pesynbTaTbl: U3y4eHUE TEOPETUYECKOrO MaTepuasna naboparopHoi pabo-
Tbl, BbINOJIHEHWE NabopaTtopHou paboTbl 3.

OnucaHue nabopartopHbix pabor

JNa6oparopHas pabora 1.
TabynuposaHue yHKUMIA, pelieHne ypaBHEHUN

TeOPETM'-IeCKaSI 4acTb

[nsa peanusaumm maremarMyeckux pacyéTtos B sA3bike Python MoxkHO obpalarbcs K Mo-
aynio math, KoTopbii COQEPXKUT AOCTAaTOMHOE YUCIO MaTeMAaTUYECKUX (PYHKUMMA M KOHCTAHT.
JaHHbI MOoaynb UMNOPTUPYETCS KOMaHAoM import:

import math

MonHbIM cnMcok MatemaTnyeckmux hyHKLUM MOXKHO BbIBECTU KOMAHAOM:

import math

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

TabynupoBaHue yHKUUM NpeacTaBnsieT Cobon BblYMCIEHUE 3HAYEHMI YHKLMIA NpKY onpe-
AEeNEHHOM U3MEHEHMMU apryMeHTa OT HEKOTOPOro Ha4yabHOro 3Ha4YeHMA 4O HEKOTOPOro KOHeY-
HOro 3Ha4yeHus C onpeaenénHbiM warom. Utorom byaet saensaTbCa Tabnmua 3HadeHuin. Bonpo-
Cbl, CBA3aHHble C TabyMpoBaHWeM (hyHKLUWU, BO3HUKAIOT MPU PeLIeHUU LOCTAaTOYHO LLUMPOKOro
Kpyra 3agad, Hanpumep, Koraa pedb MAET O YUC/TIEHHOM peLLUeHUN Pa3fIMyHbIX YPaBHEHUH, No-
MCKE MMHUMANbHOIO M MaKCMMasibHOrO 3HadeHuUsa yHKuui U T. 4. OcobeHHOo BaxkHO Tabynupo-
BaHWe, ecnu PyHKUMA HEe MMEeeT aHalIMTMYECKOro npeacraeneHus. Takxke TabynMposaHue uc-
Nosib3yeTcsi NPU NOCTPOEHUMU IrPadrKOB DYHKLMMU.

Mpennaraetcs paccMoTpeTb Aanee npuMep TabynmposaHusa dyHKuMK Ha s3bike Python.

Mpu TabynnpoBaH1Kn pyHKUMK CriedyeT NPUAEPIKUBATLCA CIedyIOLLErO aNropuTMa:

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

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

3. ApryMeHT NpUHATb PaBHbIM Ha4aNlbHOMY 3HAYEHMUIO.

4. PacyéT dyHKunm.

5. YBenuuutb apryMeHT Ha 3Ha4YeHue Lara.

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

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

B nporpamme BbiBoguTtCA ABa cToNbUA: 3HAYEHME NepeMeHHOM X U 3HaveHue dyHKumu. Uc-
nonbayercsa «\t» Ana 3Haka Tabynauuun. bnarogapsa emy 3HaueHus BbiCTpauBaloTCs B ABa
ctonbua.

import math

x=1.0

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

Pesynbtar pabotbl npeacrtaeneH Ha pucyHke 156.
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RESTART: D:/My docs/mMeTo:
0.841470984807T8965
1.8185948536513634
0.4233600241796016
-3.02720898981231713
-4 .794p21373315692
-1.6764929891935552
4.598908191031523
T.914865972987054
9.0 3.70806636T71758093
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Puc. 156. Pesynbtar paboTbl nporpamMmbi

Takxe B gaHHON 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 paccmatpueatotcs Tpu cnydasa: D> 0

~b5~/D

X2 = 2a
D=0
b

"~ 2a

D < 0, To HET KopHeH.
[aHHble hopmMynbl NpepnaraeTcs peanv3oearb B NporpamMmMe Ha s3bike 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»)

Pe3yanaT pa6OTbI nporpaMmmbl npeanctaejieH HHxe.

KEDLAKL ! UD/MY Q0CS/METOOMIKH/ LOYKMEOCTa/ £
x1l= 0,.2838821B8141501076 xe= —E,2B3BB21B1415011

>>> |

Puc. 157. Pesynbrat pabotbl nporpaMmbl
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MpakTuyeckasa yacTtb

Lenb paboTbi: paccMoTpeTb TabyniMpoBaHue YHKLUMM U pelleHne KBaapaTHOro ypaBHe-
HUA Ha A3blKe NporpamMmmupoBaHus Python.

Xop, nabopaTtopHoi paboTbl

Ortkpoiite cpeay paspabotku Python.
MNpotabynupyite cneaytowme byHKUUM:

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 NabopaTopHoi paboTbl Bbl NOMYYUIN MPeacTaB/ieHne O Ta-
6ynMpoBaHMKU PYHKLUMK U PELIEHUU KBAAPATHbIX YpaBHEHWI Ha A3bike Python.

KoHTponbHbIe Bonpochi:

1. Kakve ocHoBHble oneparopsbl A3bika Python Bbl Mcnonb3oBanu npu BbiNoNHEHWM nabo-
paTtopHoi paboTbi?

2. [na yero BbinonHseTca TabynnposaHun dyHKUUM?

3. Kakue cnocobbl pelueHus KBaapaTtHbIX YpaBHEHUI Bbl 3HaeTe?

Jla6oparopHas pabora 2.
Pa6ora c matpuuamm

TeopeTuueckas 4yactb

Insa pabotbl ¢ MaTpuLamMu B a3bike Python MOXXHO Mcnonb3oBath cieaytoliMe BapuaHTb:

— WCMOJIb30BaTb CMUCKU;

— MCNosb30BaTb METOAbl NUMpY.

Ucnonb3zoBaHue cnuckoB. B 3Tom cnyyae UCMonb3ylOTCS BNOXKEHHblE CMUMCKU. Kaxabii
3/1EMEHT CMMUCKa-MaTpuLIbl COAEPXKUT BIOXKEHHbIM CNUCOK. B pe3synbtate nonyyaercsa cTpyktypa
M3 BJIOXKEHHbIX CMUCKOB, KOJIMYECTBO KOTOPbIX OMNpeaenser KOJIMYEeCTBO CTPOK MaTpuubl, a
YMCNIO 3/1EMEHTOB BHYTPM KaXKAOro B/IOKEHHOrO CMMCKA YKa3blBAaeT Ha KOMIMYECTBO CTONOLOB B
MCXOA4HOM MaTpuLe.

Hanpumep, co3gaamm 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 06pa3oM, ucnonb3ys dyHkuuio randint. Huke

npeacTaBieHa nporpaMma 3anosiHeHWUs MaTpuLbl ClydaliHbiM 0OPa3oM 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.
}}}
RESTART :
3 10
10 4 2
7 g
> |

Puc. 158. Pe3synbtar paboTbl nporpamMmbi

Hymepaumns Takon MaTpuvupbl HaYMHaAETCA C HynsA, ANSA K dNeMeHTYy MaTpuubl UCNONb3yeTcs
MHAEKCauuUs:

a[1][2]

Ucnonb3oearb MeTonoB numpy. CyliecTByeT HECKO/IbKO CNOCOOOB CO3AaHNUA MacCUBOB
NumPy.

Hanpumep, numpy.array() MOXKHO Mcnonb3oBaTb A5 CO34aHUA MAacCUMBa, UCMOMb3Yys Chu-
CKM B KayecTBe BXOAHbIX AAHHbIX.

import numpy
a = numpy.array([[ 10, -2, 30],[ 0, 50, -10]])
print(a)

Tak)ke MOXXHO Mcnonb3oBaTtbh hyHKUMIO numpy.arange(), numpy.matrix()

Insa opraHnsaumn o6paboTKM MaTPUUHBIX BEIMYMH (CIOXKEHUE, YMHOXKEHWE U TPAHCMOHU-
pOBaHME) TaKXe WCMOJb3YIOTCA pasHble MeTodbl. Tak, ANnsa 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+8B

print(C)

[lns opraHv3aumm cKansipHOro YMHOXEHMS MOXKHO MCMOJIb30BaTb 0ObIYHYO YHKLMIO *.

Mpumep 3

import numpy as p

A = p.matrix([[11, 21], [38, 42]])
print(A * 10)

A BOT g1 MaTpUMYHOIO YMHOXeHUA ucnonblyetcs dyHkuua dot(), kotopas npuHUMaeTt mac-
cvBbl NumPy B KayecTBe 3Ha4YeHW MapaMeTpoB U BbIMOSHAET YMHOXEHWE B COOTBETCTBUMU C
OCHOBHbIMW NPaBWUNAMU 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])
¢ = a.dot(b)
print(c)

B conepxaHue 127




CETb LEHTPOB LUUPPOBOIO

OBPA3OBAHMSA AETEM «IT-KYB» UHOOPMATUKA

Takxxe nmeetca cneuvanbHas dyHKuMA transpose() Ans nonyyvyeHUs 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 s3bike nporpamMmmuposaHus Python.

Xop, nabopatopHoi paboTbl

1. Otkpoiite cpeny paspaborku Python.
2. [aHbl gBe mMatpuubl

3 -9 7
A=|6 1 8
-6 11 5
1 6 -8
B=[3 3 -9
0 12 -3

Haingute ux cymmy, npovseeneHue, a Takxke TPAHCMOHUPYIUTE 0be MaTpuubl.
3. B rabnuue 17 npencraeneHbl pesynbTaThl €XKe4acHOro M3MepeHus TemnepaTypbl BO3ay-
Xa Ha MeTeoCTaHLUMH.

Tabnuua 17. Pesynbratbl uUamepeHu

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) MNokasaHnue 3a Tpu gHA B 1:00.

2) CpepnHee 3Ha4yeHWe TemnepaTyp 3a yKasaHHbIM nepuos.

3) Haiitn camyto HM3KYIO M caMyio BbICOKYIO TeMMepaTtypy 3a BpeMSA U3MEPEHUN.

KoHTponbHbIe Bonpochi:

1. Kakve ocHoBHble oneparopsbl A3bika Python Bbl Mcnonb3oBanu npu BbiNoNHEHWM nabo-
paTopHoi paboTbi?

2. MNpvBegute npuMepbl MaTpuL,.

3. Kakue ocHoBHble onepauru Hag MaTpuLaMu Bbl MOXKETe Ha3BaTb?
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JNaboparopHas pabora 3.
Mdusnueckue 3apaum

TeopeTuueckas 4yactb

KoMmnbtoTep ycnewHo npuMeHseTca Ansa peweHus dbusnyeckux 3agad. MNpu pewennn dusu-
YeCcKoW 3agaynm HeobXoaMMO YCTaHOBUTb HadasibHble AaHHble, ONpeaenstoLUMe CBA3b MeXay
napaMeTpamu cuctembl. Takum o6pasom, peLleHne COCTOUT U3:

1) onucaHus umanyeckon 3amaun U GopMyNMPOBKKU BOMPOCA, HA KOTOPbIM HY>KHO Nosy-
YWUTb OTBET;

2) BbISIBNIEHUSI OCHOBHbIX 3aKOHOB, YNPAB/AIOLMX NPOLECCaMU B U3yHaeMbIX CUCTEMAX;

3) nony4yeHns HeobXOAMMbIX AaHHbIX;

4) dopMynMpoBKM MaTeMaTUYECKOW 3a4a4u;

5) pelueHus MmatemaTMyecKoM 3ajauu;

6) aHanusa pesynbrata pelleHus, NoslyYeHUs OTBeTa Ha NOCTaB/I€HHbIM BOMPOC.

PaccmoTpuM HeckonbKo NpuMepoB MoaenupoBaHusa hrU3MYeCcKUX 3a4a4 C UCMOJIb30BaHUEM
A3blka Python.

MNpumep 1. MopgennpoBaHue dur3nyeckoro npouecca «ABUXEHUE Tena C NOCTOAHHOW CKO-
pOCTblo» (paBHOMepHoe ABWXKeHue Tena). [aHHbiM npouecc XapaKTepusyeTcsi OBUXKEHWEM
BAOJb NPAMOM JIMHUK, KOTOPYIO MOXXHO COBMeCTUTb € ocblo Ox. Kaxkayto cekyHAy KoopauHata
X Tena GyaeT nonydarb O4HO M TO e NpupaLleHue, No3ToMy B 060N MOMEHT BPEMEHU MOXKET
ObITb HaWAEHa KakK:

x=v,t(1), rae v, — npoekuus BekTopa cKOpocTh Ha ocb Ox.

Takoke MOXXHO paccMoTpeTb C/lyyai, KOrAa B HavasbHbld MOMeHT BpeMeHu t, = 0 nonoxe-
HWe Tena He COBMadasno C Ha4yasoM OTCYETa, TO ypaeHeHue (1) npumet Bua;

x(t) =xy+ v, t(2)

[ns peanvsaummn JaHHOroO ypaBHEHUS TaKKe HEOOXOAMMO YCTaHOBUTb BPEMEHHOMN npoMme-
XYTOK, T. €. 334aTb 3Ha4eHua ty, t,.,, At, v,, X.
3apaauMm 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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L8 pvon 3250t

File Edit Shell Debug Options Window Help
Python 3.8.2 (tags/v3.8.2:7b3ak5%, Febh 25
tel)] on win32
Type "help®, "copyvrightV, "credics™ or *1
e
RESTART: D:/My docs/mMeTonw
1 b
2 10
4 20
5 25
6 30
7 35
8 40
8 45
10 50
hi1 5
12 &0
15 &85
i, | TO
is5 75
16 80
17 B85
18 20
19 895
20 100
S S8

Puc. 159. Pesynbtat paboTbl nporpamMmbl

MNpumep 2. MogenupoBaHue hrU3nM4eCcKoro npouecca «ABUXEeHUe Tesa C MOCTOSAHHbIM YCKO-
peHueM» (paBHOYCKOpeHHOe ABuXKeHUue Tena). [lBuxKeHne nponucxoauT Boosb NpsiMon, No3To-
My OS5 €r0 OMUCaHUS PacCMOTPUM M3MEHEHWE OAHOW KoopauHartbl. [lycTb Teno aewxketcs
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. lNepenvwem (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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[ns peanusaumu faHHOro ypaBHeHUs Takke HeobXoaMMO YCTaHOBUTbL BPEMEHHOM npome-
KYTOK, T. €. 33AaTb 3HAYEHHUA ty, t,,,, At, Vo, agy Yo-

3a,Cl.aJJMM cnepywouime HadasibHble 3Ha4eHUA:

=0, t,,,=20, At=1, y,=0, v,=5, a,=2.

B pe3ynbrate nporpamma Ha a3bike Python npumert 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

PesynbTat npencraeneH Huxe:

B conepkanue
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Q.0000040

6.000000

14.000000
24.000000

26.000000

50.000000
66.000000
E4.000000
104.000000
126.000000
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176.000000
204 .000000
234 .000000
EEE 000000
300 .000000
335 000000

P

RESTART: D:/My

Puc. 160. Pesynbrat pabotbl nporpammbl
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MpakTuyeckasa yacTtb

Lenb pabotbi: paccMotpetb paboTy No peanusaumn hu3MyYecKnx 3adad Ha A3blke npo-
rpammupoBanHus 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:
to= 0, town = 20,At = 0,1,y,= 3,v,= 5,a, = 2.
ty=0,to, = 50,At = 0,1,y = -1,v,= 2,a,= 6.

KoHTponbHbIe Bonpochi:

1. Kakue ocHoBHble oneparopsbl A3bika Python Bbl Mcnonb3oBanu npu BbiNoNHEHWM nabo-

patopHom paboTbl?
2. Kakune dusmnyeckue 3agaqum Bbl pacCMOTPENH NPU BbiNoHeHUM nabopartopHon paboTbi?

OvpakTuyeckne marepuanbi

MaTtpuubl

Onpepenenve. Matpuuen pasmepa m X n Ha3biBaeTca Tabnuua, obpasoBaHHas U3 3/1eMeH-
TOB HEKOTOPOrO MHOXECTBa (Hanpumep, YMcen unm yHKUUIA) M UMetoLLas m CTPOK U n ctonb-
LLOB.

Ecnv m # n, To Mmatpuuy HasbiBaloT NnpAMoOyrosibHOW. Ecniv m = n, To Mmatpuuy HasbiBatoT
KBaApaTHOM, nopsaka n. JNEMeHTbl, U3 KOTOPbIX COCTaB/ieHA MAaTpuua, Ha3blBAOTCA 3ne-
MEHTaMM MaTpuLpbl.

Bug matpuubl 3 X 3 npenctaBneH HUxe:

011 012 013

A = 021 022 aZ3

031 a32 033

MatpuLy MOXHO 0603HaunUTL: A = (gp), (i=1,m, j=1, n).

OnpepeneHue. Martpuuy Ha3biBalOT HYJIeBOW, €C/IM BCe €€ 3J/IeMeHTbl pPaBHbI
Hyno.

Onpepnenexue. [1se matpuubl A u B cuutaloTcs paBHbIMU, €CJIM OHU OAUHAKOBOIO
pa3smepa, U 3/IeMeHTbl, cTosAwMe B A U B Ha oguHAKOBbIX MecTax, paBHbl MeXay COo-
60“, T. €. aij = bij'

OnpepeneHune. dneMeHTbl ayy, A9, ..., gk (A€ k = min{m, n}) 6yaem HasbiBaTL
3/1eMeHTaMM MTaBHOW AUaroHanu MaTpuubl.

OnpepeneHue. [lnaroHanbHaA MaTpuua, y KOTOPO BCe 3/1IeMEHTbI MMaBHOW Aua-
roHanu paeHbl 1, Ha3biBaeTca eguHUYHOM. EanHnyHas matpuua 2X2 npepcraBneHa HUXe:

10
0 1

OnuweM ocHOBHble onepauru Hag MaTpuLaMu:
1. YMHOKeHWe MaTpuLpbl Ha YMCO.

A=
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MpouseeaeHuem matpuubl A = (a;) Ha 4MCNO k Ha3biBaeTcA Takasa matpuua B = (b;), ane-
MEHTbI KOTOPOW NPOU3BEAEHUAM COOTBETCTBYIOLLMX MATpHLbl A Ha YMCno 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 MaTpuLy

Myctb A = (a;) — marpuua pasmepa m X n, B = (b;) — marpuua pasmepa n X k (7. e.
KOJIMYECTBO CTONOLOB B MaTpuLie A COBNagaeT C KOMYEeCTBOM CTPOK Matpuubl B). Mpoussene-
HWeM maTpuubl A Ha mMatpuuy B HasbieaeTtca matpuua C = (c;) pasmepa m X k T1akas, 4to
KaXkablli €€ 3NeMeHT C;; ABNAETCA NPOW3BEAEHMEM i-il CTPOKKM MaTpuubl A Ha j-i1 cTonbel mMa-
Tpuubl B, T. e.

CU= G” * b1j+ alz * sz+ CI,3 * b3j+ .ee + G,-n * bnj'

O6o3Havatot: A - B, AB.

4. TpaHcnoHWpoBaHWe MaTpuLbl

MNyctb A — matpuua pasmepa m x n. Matpuua pa3mepa n X m, nony4yeHHas u3 A 3ameHoOM
Ka)XXZON e€ CTPOKM CTONBLUOM C TeM e HOMEPOM, Ha3blBaeTCA TPAHCMOHUPOBAHHOW K A
n obo3Hauaetcs A'. Onepauus HaxoxaeHus Matpuubl AT HasbiBaeTcs TPaHCMOHWMPOBaHUEM
mMaTpuubl A.
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Bon POCbl UICKYCCTBEHHOIO UHTEJIJTIEKTA

NnaHupyeMble pe3synbraTbl OCBOEHUA Yy4eOHOro npeamMeTta
C ONMUCAHMEM YHUBEPCA/bHbIX Y4EOHbIX B,EUCTBUN,
AoCTUraeMbix obyuarowmmmcs

JInyHocTHBbIE:

¢dopmMHpoBaHME YMEHUSA CAMOCTOATENIbHOW AEATENbHOCTH;

opmMupoBaHue ymeHus pabotatb B KOMaHze;

¢opMUpoBaHMe KOMMYHUKATUBHbIX HaBbIKOB;

¢hopmMrpoBaHME HABBIKOB aHaM3a M CaMOaHaNu13a;

hopmrpoBaHWe LeneycTpeMIEHHOCTU U YCUOYMBOCTHM B MPOLLECCe TBOPYECKOM, UCCe-
[oBareNibCKon paboTbl M yuebHOWM AeATeNbHOCTH.

MpeameTHble:

¢opmMrpoBaHME OCHOBHbIX MOHATUI MaTeMaTUYECKOM JIOFUKMU;
(hopMMpOBaHKWE MOHATUI 06 OCHOBHbIX KOHCTPYKLMAX A3bika Prolog;
opmupoBaHmMe 3HaHMI 06 OCHOBHbIX NpeanKartax s3bika Prolog;
hopMrpoBaHMe 3HaHWIM 06 OCHOBHbIX TUMaX U CTPYKTypax AaHHbIX.

MeTtanpegMeTHble:

¢opMUpoBaHMe yMEHUSA OPUEHTUPOBKK B CUCTEME 3HAHUM;

dopmrpoBaHue ymeHus Bbibopa Hanbonee 3hheKTUBHLIX CNOCOOOB pelueHns 3aaay
Ha KOMMbloTEpPEe B 3aBUCMMOCTU OT KOHKPETHbIX YC/TOBUM;

hopMrpoBaH1e NPUEMOB NPOEKTHOM AeATENBHOCTH, BK/IOYAA YMEHWUA BUAETb Npobe-
My, pOpMynupoBaTh TEMY U LieNb NPOEKTa, COCTaBNATb MJ1aH CBOEMN AeATENIbHOCTH, OCY-
LLLeCTBNATb AEUCTBUA NO peanu3auuu nnaHa, pesysbrar cBoew AesATeSIbHOCTU COOTHO-
CUTb C Lenblto, KnaccucbuumMpoBarb, Habnoaatb, NPOBOAUTL SKCMEPUMEHTbI, AeNaTb Bbl-
BOZbI U 3aK/IOYEHUS, AOKA3bIBATb, 3aLLMLLATL CBOW MAEW, OLEHUBATb pe3y/bTaTbl CBOEW
paborbl;

¢opmrpoBaHUe ymMeHUs pacnpefeneHus BpeMeHu;

¢opMHpoBaHMEe yMEHUI yCMELIHOW CaMomnpe3eHTaumm.

®dopmbl KOHTpPONA

Bo Bpems npoBeneHus Kypca npeanonaraeTcs TEKYLUUA, MPOMEXKYTOUHbIA U UTOrOBbIM KOH-

TeKyLiMit KOHTPOJIb OCYLLECTB/ISETCA PEryisipHO BO BPEMs MPOBEAEHUA Kaxaoro nabopa-
TOPHOrO 3aHATUSA, 3aK/O4YaETCS B OTBETE YYALUMXCSA HA KOHTPOJIbHbIE BOMPOCHI, AEMOHCTPaLuUn
NoNy4YeHHbIX CKPUNTOB B cpeae Scratch, hpoHTanbHbIX ONPOCOB yuuTenem.

Takke B TeMaTUYECKOM MNaHUPOBaHWK MPEANONAraeTcs KOHTposibHas pabora.
KoHTponbHasa paboTa no npoBepKe MosyYeHHbIX HaBbIKOB MO TeMaM «BcTpoeHHbie npeau-
KaTbl A3blka NporpamMmmuMpoBaHus Prolog», «[loHsATHe peKypCMBHOrO anropuTtMa, BUAbl peKyp-

cumn

».

1. Bblumcnuts:

1)

1

2) (2z + 4)/ 4y.

2. [OaHbl TpU U3MepeHUs NpsMoyrosibHoro napannenenunega. Hantm nnowanbs 6okosoi
NOBEPXHOCTU U OOBEM.
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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. BbiBeCTn Ha 3KpaH MakCcMMasbHyio Ludpy B UMcne.

CopeprkaHue n popmMa opraHU3aLMMU YHEOHbIX 3aHATUM

MnaHbl yuebHbIX 3aHATUM

1. OcHoOBHble NOHATUA A3bIKa NporpamMmmupoBaHusa Prolog: npeaukartbl, onepauum
HaA npepuKaramu

PekomeHayeMoe KONMYeCTBO YacoB Ha JaHHylo TeMy — 2 yaca.

NnaHupyemblie pesynbrarthbl

NpeameTHbIE: NONyYeHMEe HABbIKOB ONUCAHUS NPeAMUKaToB, onepaumi Hag npeankataMu B
a3bike Prolog, paspaboTku npaewn 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
NnpaBu/IbHbIM NYTb peannsaunn NoCTaBEHHbIX 3a4ay.

JINYUHOCTHbBIE: 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 OBYYEeHUIO U No3Ha-
HUIO.

2. BcTpoeHHble npeauKaTbl A3blka nporpammupoBaHus Prolog

PekomeHayeMoe KoM4yecTBO HacoB Ha AaHHylo TeMy — 2 yaca.

NnaHupyemMblie pesynbrarthbl

MpepmeTHble: NosyyeHMe HABbIKOB PaboTbl CO BCTPOEHHbIMU NpearKatamu npu Hanuca-
HWK Nporpamm Ha s3bike Prolog.

MeTanpegmeTHble: yMeHVWe NpoaHanvM3MpoBaTb NOCTaBNEHHYIO 3aAavy U Te YC/oBUS, B
KOTOPbIX OHAa AO/IKHA ObiTb peann3oBaHa, pacCMaTpuBaTb pasHble TOYKU 3peHus U BbibUpaTb
NpaBu/IbHbIA NYTb peanr3aumm NOCTaBIEHHbIX 334a4; BbICTPAMBaTh JIOrMYECKUE PacCyXaeHus,
Aenatb yMO3aK/to4eHUa U COOCTBEHHbIE BbIBOAbI.

JINYHOCTHbBIE: FOTOBHOCTb M CMOCOBHOCTb 0OYHAIOLLMXCA K CAMOPA3BUTUIO U JIMYHOCTHOMY
camoornpeaesneHnio; OTBETCTBEHHOE OTHOLLEHMWE K YYeHMIO, FOTOBHOCTb M CNOCOBHOCTL 0byya-
IOLLIMXCA K CaMOpPa3BUTUIO U CaMOOOpa3oBaHUIO HA OCHOBE MOTMBALMK K 0OY4YeHUIO M No3Ha-
HWI0; (hOPMUPOBAHME KOMMYHUKATUBHOM KOMMETEHTHOCTU B OOLLEHUU M COTPYAHWYECTBE CO
CBEPCTHUKaMM, OeTbMK CTapluero M M/afLwero Bo3pacrta, B3poc/biMu B npouecce obpasosa-
TeNbHOM, OOLLECTBEHHO MOIE3HOM, Y4eOHO-UCCenoBaTENbCKOW, TBOPYECKOW U APYrMX BUAOB
LlesiTeNIbHOCTH.

3. MNoHATHe peKypCUBHOro anropuTMma, Buabl pekypcuu. Peanusauus pekypcue-
HbIX aJ/IFOPUTMOB B Ai3blKe NnporpaMmmupoBaHusa Prolog

PekomeHayeMoe KONM4eCcTBO YacoB Ha JaHHylo TeMy — 2 yaca.

MnaHupyeMbie pesynbraTthbl

MpepmMeTHbIe: NONyyYeHWe HABLIKOB PaboTbl C PEKYPCUBHBLIMU Npasunamu B asbike Prolog,
HanMCcaHWA NPOrpamMm, peanmnsyoLLUX PeKYPCUBHbIE alrOPUTMbI.

MeTanpegmeTHble: yMeHWe NpoOaHaNM3npPOBaTh NOCTABNEHHYIO 3aJ4ady U Te YC/IOBUS, B
KOTOPbIX OHa AO/IKHA ObITb peannsoBaHa, pacCMaTpuBaTh pasHble TOYKU 3peHUs U BbibUpatb
MpaBWbHbIA NYTb peanm3alumn NOCTaBeHHbIX 3a4a4; BbICTPAUBaTb JIOrMYECKUE PaCCYXKAEHMUS,
Aenatb YMO3aK/to4eHUa U COBCTBEHHbIE BbIBOAbI.

JINYHOCTHbBIE: FOTOBHOCTb M CMNOCOBHOCTb 0OYHAIOLLMXCA K CAMOPA3BUTUIO U JIMUHOCTHOMY
caMoornpeaesneHnio; OTBETCTBEHHOE OTHOLLEHMWE K YYeHMIO, FOTOBHOCTb M CMOCOBHOCTL 0byya-
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IOLLIMXCS K CaMOPa3BUTUIO MU caMOOOpa3oBaHUI0 HA OCHOBE MOTUBALMM K OOy4YeHUIO U NO3Ha-
HUIO; POPMUPOBAHNE KOMMYHUKATMBHOW KOMMETEHTHOCTU B OOLLEHWU U COTPYAHUYECTBE CO
CBEPCTHUKaMM, LeTbMW CTapLUEro ¥ M/afLero Bo3pacTa, B3poC/biMi B npouecce obpasosa-
TENbHOW, OOLLECTBEHHO MONIE3HOM, Y4eOHO-UCCNef0BaTeIbCKOW, TBOPYECKOW U APYrUX BUAOB
LesTeNbHOCTH.

OnucaHue nabopatopHbix pador

JNla6oparopHas pabora 1.
OcHoBHble NOHATUA A3blKa NporpammupoBaHua Prolog:
npepukaTbl, oNnepauuu Hag npeguKaTamm

TeopeTuueckas 4yactb

Onpepenetve. Myctb n — HeoTpuuarenbHoe uenoe uucno, Torpa
p:M, x M,x...x M, —{0,1} HasbiBaeTCsi N-MECTHbIM NPEAUKATOM, OMpPefeNEHHbIM Ha
mHoxectse D(p) =M, x M, x ... xM..

P Ha3biBaeTcsi MMeHeM npepunkata, MHoxecTBo D(p) — o6nacTbio UCTUHHOCTU Npeau-
kata, mHoxectso D*(p)={(m,,m,,...m,)eD (p):p(m,m,, ...m ) =1} HasbiBaetca mHO-
»K€CTBOM MUCTUHHOCTH npeauKata p. Ynucno n HasbiBaeTcs paHrom npeauvkara p v obosHava-
etca R(p).

Kam,u,oe M3 MHOXECTB IV’i, BXopAulliee B obnactb onpeaneneHna npegnkaros, MOXXeTt ObITb
OOHUM M3 Cnepyrlmnx nAT BUAOB.

integer [—32768, 32767] € Z
real [10°%; 10%%®] e R
char MHoxecTteo cumeonos ASCII, 3aknio4€HHbIX B anocTpodsl
string MHOXeCTBO CTPOK, 3aK/IOYEHHbIX B KaBblYKK
symbol MHoecTBO, cocTosLLee U3 CTPOK U naeHTUdhHKaTOpOoB
Yreepkaenune (ay, G, ..., a,)eDT(p) HasbiBaeTcs hakTOM M 3anucbiBaeTca B Buae

pla;, a,, ..., a,). 3anucb dakra 3aBepliaetca oba3arenbHO ToUKou!
Cmpykmypa npo2pammel Ha sA3bike Prolog
Domains
[onucaHue TMnoB]
Predicates
[onucaHne UMEH npeankaTos]
Clauses
[onncaHne MHOXKECTB MCTUHHOCTH NPEAMKATOB]
Goal/ goal
[uenb cornacosanusa]

lNepemeHHble B TP aHanornyHbl HeonpepenéHHbIM MECTOMMEHUAM «HEKTO», «HEeYTo» B
€CTeCTBEHHOM fA3blKe. 3anucb nepemMeHHON 06s3aTeNlbHO HauMHaEeTCA C GOMbLIOW NAaTUHCKOW
6yKBbl. [lepeMeHHble MOryT ObiTb TPEX BMAOB: CBOOOAHbIE, CBA3aHHbIEe U aHOHUMHble. CBo-
6opHan nepeMeHHas He MMeeT 3Ha4yeHu s, a CBA3aHHasA NepeMeHHas MMeeT HEKOTopoe 3Ha-
yeHne. AHOHUMHAA nepeMeHHas Ucnosblyercsa Ans obo3HaYeHns MecTa aprymeHTa B npeau-
KaTte, eC/in ero 3Ha4yeHue He BaXKHO.
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Onepayuu Had npedukamamu

B TP B kauecTBe onepauui Hag npeavKaTamy UCNoJb3yeTCs JIOrMYecKue onepauumn: oTpu-
LlaHWe, KOHBIOHKUMSA M OU3BIOHKLUMA.

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 onpeneneHus,
D*(q) — ero obnacTb UCTUHHOCTH,

Onpepenenve. OTpuuaHuem npepukata p(X;, Xo,..., X,) sasnserca npegukatr 1 — p(Xj,
X,..., X)), KOTOPbIV 0603Hauaetca 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 NPEfUKATOB p U g SIBASETCA UX NPOU3BedeHue pxq U
obo3Havaercs p, q.

R(p,q)=m+n-k, rae k — KonM4YecTBO OBLLMX NEePeMEeHHbIX B MpeamnKarax p u g.

D(p,q)=D(p)wD(q).
D*(p,q)=D(p) "D(q).

B pasgene clauses nporpaMMucT 3a0aéT MHOXeCTBa UCTUHHOCTM NPeAMKaToOB U3 pasaena
predicates, Ha ocHoBe KoTopbix lNponor cornacyet uenb. COBOKYNHOCTb 3TUX MHOXECTB Ha3bl-
BaeTcsi 6a3oi AaHHbIX UK 6a3oi 3HaHUK. [NepBbi cnocob 3agaHns 6asbl 3HaHWI COCTOUT B
nepeyncneHnu akToB, BTOPOM — WCMNOJSIb30BAHUW NPaBUJ.

MycTb BCce nepemeHHble m-MmecTHoro npegukara q(X;, Xo,...,X,) anawotca obwmmu c
m ~+ n-mectHbiM npeaukatom p(X;, Xo,..., X, Y, Yo, ...Y,). IpaBuno ectb ykazaxue ponory
HaWTU ynopsaoYeHHbIn Habop (a;, ay...,b;, by, ...,b, )€ D*(p) v cuntats Habop (a;, a,,...,a,)
anemeHToM MHoxecTea D*(g).

O6o3Havaetca q(X; Xy,...,Xp):-p(X1 Xopeots Xy Y1, Yau...,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,
onepauuu Hap npeavKatamu: oTpULaHUe, KOHbIOHKLMSA, AU3BIOHKLMUA.

Xop, nabopaTtopHoi paboTbl

1. Onucatb B BUAe haKTOB crefytoLLme BbiCKa3blBaHMUS.

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. JloHgoH — ctonuua AHrmuu. MNapwxk — ctonnua ®OpaH-
UMK,

2. B nporpamme 3agaHbl cnepyiouime akrbl

My>k4ymHa(X)

XeHwmHa(X)

poautens( X,Y).

Hanucatb npaBuna ansa cnepyrowmx OTHOLLEHWH

ABnaetca_marepbto(X)

ansetca_otuoM(X)

saBnsetca_cblHoM(X)

obwue_poautenm(X)

3. Onucartb B BMAe npaevna cneaylolimMe poOACTBEHHbIE OTHOLLIEHUSA: cecTpa, Aesepb (bpar
My»Ka), Téwwa (MaTb >KeHbl), NneMsaHHMUA (go4b 6para unm cectpsl).

B conepxaHue 137




=]
2y ‘ ig
CETb LIEHTPOB LIUGPOBOTO
‘ I 2 OBPA3OBAHMSA AETEM «IT-KYB» UHOOPMATUKA
.E./sz&\ a
e

BbiBoAabl: B x0fe BbinosHeHUsA nabopaTtopHoi paboTbl Bbl MOAYy4MIM npeactasneHne ob
OCHOBHbIX MOHATUAX A3blKa Prolog.

KoHTponbHble BONpoOCHI:

1. [aiTe onpeneneHue npeaukara.
2. lNpwvBeguTte npuMepbl NpeauKaTos, haKToB..
3. Kakwue onepauuv Hap npeaukatamu B si3bike Prolog Bbl MOXeTe Ha3BaTtb?

JNaboparopHas pabora 2.
BcTpoeHHble npeauKatbl A3bika nporpammuposaHus Prolog

TeopeTw-leCKaﬂ 4acTb

B Prolog ectb ocobbit Knacc npeoukatoB, KOTOpble He Hago OMMCbiBaTb B pasaene
predicates, a UX MHOXXeCTBa MCTMHHOCTU He HaJOo 3aaaBaTb B pasgene clauses, Tak Kak Typbo
MNponor «3HaeT» 0 HUX Bce. Takne npeaMKaTbl HA3bIBAIOTCS BCTPOEHHbIE.

BcTpoeHHble npeamKkaTbl MOXXHO pa3feniuTb Ha OCHOBHbIE FPYMMbI:

1. BcTpoeHHble npeauKatbl gna BBOAA AAHHbIX

readint (nepeMeHHasn)

Bsog uenoro uucna

readreal (nepemeHHasn)

Beog gencreurtenbHoro ymcna

readchar (nepemeHHasn)

Beoa cumBona

readln (nepemeHHasn)

Beopg, cTpoku

2. BCTpoeHHbIe npeguKkatbl 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 MaTeéMaTnu4yeCKkune npegnKartbl

Sin(X) Cuhyc X

Cos(X) KocuHyc X

Tan(X) TaHrenc X
Arctan(X) ApkraHreHc X

Abs(X) Mopynb X

Exp(X) JKcnoHeHTa X

Ln(X) HartypanbHbiii norapucpm X

Log(X) HecatnyHbii norapudm X

5. BctpoeHHble apudbmeTnyeckre npegukartol

+, K *’ /; diV, mod
6. BuHapHble oTHOWeEHKS
> <, =, >=, <=

’ ’
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MNpakTUuyeckasa yacTb

Llenb paboTbi: paccMOTpeTb BO3MOXHOCTM BBOAA-BbIBOAA AAHHbIX C MOMOLLbIO BCTPOEH-
HbIX NpeauKaToB fA3blka Prolog, nocTpoeHne MateMaTUYeCKUX BblPaXKeHWH, BbIYUCITUTESbHbIX
nporpamm.

Xop, nabopaTtopHou paboTbi

1. 3anuwwuTe npasuna, SBNSAIOLMECS PELLEHUAMU CNeayoWwmnX 3aaaHUM:

a) [aHbl Ba uvcna au b, NONy4YUTb UX CyMMY, Pa3HOCTb, MPOU3BELEHHUE.

6) HaHa onuHa pebpa Kyba. HaiTtv ero o6b€m 1 nnowaab 60KOBOW NOBEPXHOCTH.

B) [aHbl pagMyc OCHOBaHWSA U BbiCOTa UMAMHApPA. HanTn ero o6bEéM 1 nnowaas NoBepxXHO-
CTu.

r) JaHbl cTopoHbl @, b napannenorpamMma v yron mMexxgy Humu. Haitu nnowapnp 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 pelueHus KBafpaTtHOro ypaBHEHMS.

BbiBOAbI: B X04e BbiNONHEHUA nabopatopHoi paboTbl Bbl MOMy4YMaM npeacrasieHe ob
OCHOBHbIX BCTPOEHHbIX Npeaukatax s3bika Prolog.

KOHTpOﬂbeIe BOMPOCHI:

1. KakoM npepukar HasbiBaeTCa BCTPOEHHbIM B A3bike Prolog?
2. Kakue BcTpoeHHble npeanKathl A3bika Prolog Bbl MoxkeTe Ha3BaTb?
3. [ns yero ucnonbsyetcs npegukar readin?

JNaboparopHas pa6ora 3.
NMoHATHe peKypCUBHOro anropuTtMa, BUabl peKypCcum.
Peanusauua peKypCcUBHbIX afiIrOPUTMOB B A3blKe nporpammupoBaHusa Prolog

TeopeTuueckas 4yactb

MNpaBuno HasbiBaeTCcs PEeKYPCUBHbIM, €C/IM B €r0 Tesle HAXOOMTCSA €ro >Ke 3aroJIoBOK.
B Mponore cywecTteyet ABa BUAa peKypCHBHbIX MPaBus: NPOCTOE M 0606LWEHHOe.
PekypcuBHOE NpaBuio Ha3biBaeTCA NPOCTbIM, €C/IN €ro 3arosloBOK — Hy/IbMECTHbIN Npe-
avkar. MpaBuno HasbiBaeTcs 0606LWEHHBIM, €C/IM €70 3aro/IOBOK — He HY/IbMECTHbIW Npeau-
Kar.
O606LieHHbIE peKypCUBHbIE NpaBuna OblBalOT ABYX BUAOB:
* PekypcuBHOE npaBu/io C HENOCPEACTBEHHbIM COrTACOBAHMEM — €C/IM ero He
HY/IbMECTHbIM 3arosI0BOK ABMSETCA NOCNELHUM B Tene npaeuna.
* PekypcuBHOE NpaBU/IO C OT/IOXKEHHbIM COMJIACOBAHUEM — €eC/IU ero He HyJIbMecT-
HbI/ 3arofIOBOK He ABNSETCA NOCNENHUM B €ro Tene.
Mpu cornacoBaHnn 06OBLLEHHBIX PeKYPCHBHbIX npasun [posior ucnonb3yer CTek.
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MNpumep 1. Boiumucauts n!

BcnomHuM pekypcuBHOe onpepenexve dhaktopvana:
1) N=1,n = 1.

2) N>1,nl = n*(n— 1)!

lNMporpamma 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: NpuémMbl NOCTPOEHUS PEKYPCUBHBIX MPOrpamM, NpUMEHEHUE PasInYHbIX
BWIOB PEKYPCUM A5 pelleHus 3aaad Ha s3bike Prolog.

Xop nabopaTtopHoi paboTbl

1. [na vHTepaKTMBHO BBOAMMOro HatypanbHoro N BbiBECTM Ha 3KpaH B CTPOYKY 4vepes
npoben uucna: 1, 2, 3, ..., N.

2. lns uHTepaKTUBHO BBOAMMOro HatypasbHoro N BbIBECTM Ha 3KpaH B CTPOYKY yepes
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. Bbiuncnutb cymmy kBagparos nepsbix N uucen, roe N BBoaWTCA C KnaBuaTtypsl.

5. BbiBectnt 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€ BbiNOSHEHUA NabopaTopHOK paboTbl Bbl MOMYYMSIM NPEACTABIEHUE O pe-
anu3aumu peKkypcuBHbIX NpaBun B A3bike Prolog.

KoHTponbHble Bonpochbi:

1. [avite onpeneneHune pekypcuu B A3bike Prolog.
2. lMpuBepgute NpMMepbl PEKYPCUBHbBIX NPOLIECCOB.
3. Kakwue Buabl pekypcuii B si3bike Prolog Bbl MOXeTe Ha3BaTtb?

D,M.D,aKTVI'-IeCKVIe MaTepuanbl

Bonpocbl HCKYyCCTBEHHOIrO MHTENJIEKTA

B HacTosee BpeMs Ha NpaKTUKe NPUMEHSAIOTCA passfiMyHble noaxoapl K obpaborke nHdop-
mMauun, hopMUpyIOTCA U pa3BMBaIOTCS HOBble TexHonornm. OfHON U3 HUX ABNAETCS TEXHONO-
rMA UCKYCCTBEHHOIO MHTENNEKTA. TepMUH UCKycCTBeHHbIM uHTennekt (MN) MHorosHayeH, oH
BriepBble Obin BBeAéH [koHom Makkapty B 1956 r. Ha aHmwuiickom sasbike MW o3Haua-
et — Artificial Intelligence (Al). Heobxoaumo otmetutb, uto TepmuH MU He ceszaH c yenose-
YECKMM CO3HaHWEM U HE MMEET «aHTPONOMOPGHON OKPACKU». ITUMOJIOTMA C/IOBA «UHTEN-
nekt» (nar. Intellectus) o3HauyaeT B nepeBoae C NATUHCKOrO «MOHUMAHUE», «PACCYLOK» U NPo-
MCXOOMUT M3 co4yeTaHua cnoe intelligere, o3HavalowWero «BOCNPUHWMATLY, «MNO3HABATbY»,
«MbICIUTbY, U legere — «cobuparby, «4MTaTby.
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MNcKyccTBEeHHbIM MHTENNEKT NpeacTaBseT CoOO0N «CBOMCTBO MHTE/IEKTYaslbHbIX CUCTEM Bbl-
MONHATb TBOPYECKUE (DYHKLUWK, ABNAIOLLMECA NPEPOratMBOM YenoBeKa, HayKa U TEXHONOruA
CO3[aHWUA WHTE/IEKTYaslbHbIX MaluMH, OCOBEHHO WHTENNIEKTyasIbHbIX KOMMbIOTEPHbIX MPO-
rpamm». N He nmeet B3aumocsasu ¢ Guonormuecku onpasaaHHbiMu Metogamu. Cospemer-
Hble cucteMbl MU orpaHuueHbl obnactaMu onpeneneHus, HanpuMep, NporpaMma Mrpbl B Wax-
MaTbl HE MOXXET OTBeYaTb Ha BOMPOCHI, NMOCBALLEHHbIE IUTEpPATypHOMY TBOp4YecTBy. BmecTe ¢
TEM YCTaHOBJIEHO, YTO CTPYKTYpa UHTENIEKTYa/IbHOM CUCTEMbI COCTOUT M3 TPEX Bnokos — Oa-
3bl 3HAHWM, NpPoOLEccopa U UHTENIEKTYaNIbHOro MHTepdenca BblYMCIUTENBHON MaLLMWHbI, HE UC-
MOJb3YIOLLLEro CneLunanbHbiX MPOrpamMm BBOAA-BbIBOAA AAHHbIX.

B coBpemeHHOM hrunocodurm He peleH BONPOC O NPUPOLE U CTaTyce YeNIOBEYECKOrO MH-
TeNNIeKTa, NO3TOMY He CYLLECTBYET U TOYHOrO KPUTEPUA AOCTUKEHUA KOMMbIOTEPAMU «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 OQHWM KOMMbIOTEPOM M OAHUM YesnoBekoM. Ha
OCHOBaHWKM OTBETOB Ha BOMPOCHI OH AOJ/IKEH ONpefeNnvTb, C KEM OH pa3roBapuBaeT: C YenoBse-
KOM WJIM KOMMbIOTEPHOM NPOrpamMMon. 3afa4a KOMMbIOTEPHOW MporpamMmmbl — BBECTU YeNloBe-
Ka B 3abny>kaeHue, 3aCTaB1B CAenaTb HEBEPHbIN BbIOOP».

Eweé oanH nopxopn ocHoBaH Ha runotese Hoioanna—CaliMmoHa, cchopmynuposaHHoi B 1976
r. AnneHom Hetoannom u lepbeptom CaitMoHoM. [MnoTesa yTeepKaaeT, 4To «dusnyeckas cum-
BONbHAsA cUCTeMa MMeeT HeobXxoaMMble U AOCTaTOYHble CPeACcTBa ANs NPOU3BEeAEeHUS OCHOB-
HbIX MHTE/IEKTYasibHbIX onepauui». MHaue roBops, 6e3 BbiNOMHEHWSA CUMBOJIbHbBIX BblYMUC/E-
HWM HEBO3MOXHbl OCMbIC/IEHHbIE AENCTBUSA, CMOCOBHOCTL BbIMONHATL CUMBOJIbHbIE BblYMC/IE-
HWMA AOCTaToYHa A1 TOro, YToObl BbIMOHATL OCMbIC/IEHHble aewcTeus. [peanonaraetcs, 4to
€C/IN KaKOM-TO OBOBLEKT, YeNIOBEK MM MallMHa AEUCTBYIOT OCMbIC/IEHHO, TO OHW BbIMOHAIOT
CMMBOJIbHbIE BbluncsieHnsa. Haoboport, komnbiotep cnocobeH K NogoOHbIM BbIYMCIEHUAM, Clie-
[0BaTe/IbHO, Ha ero OCHOBE MOXET ObITb CO3A4aH MCKYCCTBEHHbIW MHTeNNeKT. [laHHas runotesa
noaBepraeTcs KpUTMKe, OIHAKO, HECMOTPA Ha 3TO, UcCceaoBaHua B obnactv MU ckoHueHTpu-
poBaHbl B 0611acTh 06paboTku cumeonioB. BmecTe ¢ TeM, BHe 3aBUCMMOCTH OT UCTUHHOCTU AaH-
HOW rMNoTe3bl, CUMBOJIbHbIE BbIYUC/IEHUA — OCHOBA NMPOrpPamMMUPOBAHUSA KOMMbIOTEPOB U MX
3Ha4YeHue 04YeBUAHO.

lNo3ToMy, HECMOTpPA Ha HaNMYMe MHOXKECTBA KOHLENUMM noHnMaHus 3agad MU v cospanusa
MHTENNEKTYaNbHbIX MH(OPMALMOHHbBIX CUCTEM, MOXXHO BbILENUTb ABa OCHOBHbIX NoAxoja K
pa3pabotke cuctem UN:

* HucxopAwmr MU (anrn. Top-Down Al), cemnotuyeckni — cospaHuMe 3KCMepTHbIX CU-
cteM, 6a3 3HaHWM U CUCTEM JIOrMYECKOro BbIBOAA, UMUTUPYIOLLMX BbICOKOYPOBHEBbIE
NCUXUYECKUE NPOLLECCHI: MblLLNIEHWE, PACCYXXAEHME, PeYyb, SMOLIMHK, TBOPYECTBO U T. A.;

» Bocxoaawmit MU (aHrn. Bottom-Up Al), 6uonornyecknii — msyyeHume HEMPOHHbIX ceTen
M 3BOJIIOLMOHHBIX BbIYUCIEHUIM, MOLENUPYIOLMX UHTENNEKTYalbHOe NOBeAeHWe Ha Oc-
HOBe BMONOrMYECKUX INIEMEHTOB, a TaKXKe CO34aHWe COOTBETCTBYIOLLMX BbIYMCIUTENbHBIX
CUCTEM, TaKMX KaK HEMPOKOMMbIOTEP UM BUOKOMMbIOTEP.

MNMocnepHui nogxod, CTPOro roBops, He OTHOCUTCA K Hayke 06 UM B cmbicne, onpenene-

Hus, gaHHoro koHom MakkapTi, — ux ob6beauHsAeT ToNIbKO 00LLas KOHeYHas 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 fievyenus. Mo cyTv gena, 3T KapTbl MOXXHO paccMaTpuBaTh Kak HEKOTOPYIO CUCTEMY MC-
KYCCTBEHHOIO MHTE/IeKTa.

B 1964 r. C. HO. Macnoe nogrotoeun crarbio nog HaseaHueM «O6parHblii MeToq yCTaHoBe-
HWUA BbIBOAMMOCTU B K/JIAaCCMYECKOM MCUYMUCNIEHUW NMpeauKatoBy». B Hel Bnepsble npeanaranca
MeToj, aBTOMaTMYeCKOro NoucKa JoKa3aTe/ibCTBa TEOPEM B UCHUCIEHUMN NPEeaNKaTOB.
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B 1966 r. B. ®. TypunH paspaboran a3bik PEOAJI. PEQAJI — 3710 Kupunnuyeckas abbpe-
BMaTypa aHrmunckoun gpasbl 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 [MPOrpammuposa-
Hue B JIOMuke. HeobxoanMo OTMETUTb, YTO 3TOT A3bIK ONPeaesin CyLLECTBEHHYIO 3MOXYy B Me-
Toaax 06paboTku uHdopmMauuu. MNosBneHWe 3Toro A3biKa NO3BOMMIO PEANN30BaTb Ha NPAKTU-
K& HUCXOAQALLMM NOAXOL B TEOPUM UCKYCCTBEHHOIO UHTENIeKTa. B nutepatype M3BecTHO MHOro
NMPUMEHEHUM JAHHOTO A3blKa B Pa3/iMuHbIX chepax AeATeNIbHOCTU YesloBeKa, B TOM YUC/e U B
chepe obpasosaHus.

Azbikn nporpammuposanma PEDAJ] u MPOJIOI oTtparkatoT Tak HasbiBaeMyto AeKnapartvs-
HylO mapagurmy nporpammuvpoBaHus. [porpamMma, HanucaHHas Ha 3TUX A3blKax, OTparkaeT
onvcaHve — Aeknapauuio 3agadyu. MHol nopxopn unv napaguvrMa CBsizaHbl C ONUCAHUEM arl-
ropyTMa peLueHus 3apayu, oHW xapaktepHbl ana aseiko C, C++, Python, JAVA, PASCAL,
SCRATCH, oTHOoCAWMXCA K MMNepaTtMBHOM napagurme. B WwKonbHOM Kypce nHopMaTUKK n3y-
4aloT B OCHOBHOM MMMepPaTUBHbIN, aNrOpUTMUYECKUI NoaXos,.

[na noppobHOro paccMOTPEHUSt OCHOB JTIOFMYECKOro NPorpaMmMmMpoBaHmsa Heob6xoaumo ob-
PaTUTLCA K OCHOBaM MarteMaTMyecKomn NOrMKKU U 0603HAUYMTb HEKOTOPbIE MOHATUSA U TEPMUHDI.

KoHcTaHTbl, B 3TOM KayecTBe MoryT ObiTb Nntobble 3neMeHTbl ntoboro MHoxkectBa. Hanpwu-
Mep, YMC/IOBble M NuTepasnbHble KOHCTaHTbl: 2; 35; 3,14156 — uucnoBble KOHCTaHThbI; @, N,
PROLOG — nuTepanbHble KOHCTAHTHI.

MepeMeHHble — 3TO CMMBOJIbI, KOTOPbIE MOTYT MPUHUMATbL NtoOble 3HAYEHUS U3 MHOXKE-
CTBa KOHCTaHT.

DyHKuMKM — npencTaensAoT coborn oTobparkeHne ogHOro MHoxKecTea B apyroe. [Npumepom
MOXXeT ObiTb (DYHKUMA yyeHUK (X) = y, CTaBALAsA B COOTBETCTBME MHOXKECTBO Y4alUUXCS W
MHOYECTBO K/TACCOB LUKOJbI.

KoHcTaHTbl, NnepemMeHHble U DYHKLMM B MATEMATUYECKOMN NOTMKe 0ObeAnHEHbl 0OLWMM Ha-
3BaHWeM — TepM.

Hap obbektamu mMoryT ObiTb onpeaeneHbl oTHolweHusa. OTHOLWEHWe onpeaenseT COBOKYM-
HOCTb 3/IEMEHTOB M3 NpeaMeTHOW obnactv u npeacrasnseT cobon oTobparkeHne U3 MHOXKe-
CTBa 3/IEMEHTOB B MHOXeCTBO, cocTosuiee u3 apyx anementoB {UCTUHA, JIOXKb}. Hanpu-
Mep, OTHOLLUeHWe nana (X, y) onpenenseT COBOKYNHOCTb nap (X, y), TaKUX, YTO 3/1€MEHTbI MHO-
)KecTBa JIIOAeN X U Y HaxopATcs oTHoweHuu pogacTtea nana. CoBokynHocTb nap (X, y) ectb
MHOXEeCTBO MaTtepew 1 aetel. B matemarnyeckom norvke naloTcs MMeHa, HasblBaeMble Npeau-
KaTHbIMW CUMBOJ1aMM, & CAMU OTHOLLEHMSA Ha3blBAKOTCA Npeaukatamu. B npumepe nana — npe-
AMKaTHbIM cumBon. Mpeaukar onpenensercs cnegyowmm obpasom.

MNpenmkatr — ato BbiparkeHue Bupa P(t, t,,...t,), roe t; — Tepm, a P — m-apHbli npeau-
KaTHbI cumBon. lMNpeaukar P(t,, t,,...t,) YnTaetca Kak «P — crnpaBefMBO AN COBOKYMHOCTU
(t1, tZ""tm)»'

B noruke onpeneneHbl nornyeckue ceasku: &, [, —, [J, [J. OHM cooTBeTCTBEHHO O3HayatoT
«MU», «UIIUD, «HEY», «EC/IU», «TOTAA M TONBbKO TOraa». JTU CBA3KM MOXHO WMCMOJ/b30BaTh AJiA
obpazoBaHusA flormyeckux cdopmyn. Jlornyeckne CBA3KM MOryT ObiTb BbipaXKeHbl ApPYr yYepes
Apyra.

B matematnuyeckoi normke Hapsgy Co CBA3KaMu BBOAMTCS NOHATUE KBaHTopa. Cywecteyet
KBaHTOp 06wHoCcTM — YV U KBaHTOp cywecTBoBaHuA — 3. KBaHTOpbl onpeaensioT npeaesnbl
M3MeHeHUs nepemMeHHbIX. Jlornyeckoe BbipaxkeHue, cTosiLee Mocse KBaHTOpa, HasblBaeTcs
obnacTblo AeMCTBUA JAHHOMO KBaHTOpA.

MNpuBenéHHble NOHATUA NO3BONAIOT ChopMyNMpOBaTh NOHATHE hopmyna.

®opmMyna — 3TO NpeauKar UK Bbipa)KeHUe, COCTaB/eHHOe M3 POPMY/ C MOMOLLbIO IOTU-
YECKMX CBSA3OK U KBAaHTOPOB.
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HeobxoanMmo oTMeTUTb, YTO onpeaeneHne NOHATUSA hopMYybl PEKYPCUBHO, B HEM MPUCYT-
CTBYET NOHATUE «chopMyax».

C nomoLwblo NoHATUS «opMyNia» MOXHO ONpeneNiuTb 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:

6abyLuka (x, y) < mama(x, z),mama(z, y).

CopeprkatenbHo 3Ta 3anMcb O3Ha4aeT, Yto babylika — 3TO «MamMa Mambli».

Ncnonb3ys BBeaEHHbIE NOHATUA POPMYIbI U NPEANOKEHUS, MOXKHO onpeaenutb nioboe or-
HOLLUEHWe, BbipaXkaloLLLee CBOMCTBA 3/IEMEHTOB. JTO O3HAYAET, YTO €C/iM A1 HEKOTOPOU COBO-
KYNMHOCTbIO 3/1eMEHTOB 3aaaHa opMmyna unum npepioxeHune, npuHnumaiollee 3HayeHne NCTU-
HA, To 3Ta COBOKYNHOCTb SIB/ISIETCA MHOXECTBOM 3JIEMEHTOB, 33/laBaeMbiX AAHHOM hyHKUMUEN
Wnu npepnoxeHueM. Taknum obpasom, MoOXKeT BbiTb CHOPMYIMPOBaHa TeOPUS, NO3BOSAIOLLASA
onpenensaTb MHOXECTBA, OHA HAXOAWUTCS B OCHOBE UCHUC/IEHUA NpeArKaToB, KOTOpoe, B CBOKO
ouepepb, aBnsaetca 6ason a3bika noruyeckoro nporpammuposaxusa MPOJOT.

Kak M3BecTHO, MHOXeCTBO MOXeT ObiTb 33[4aHO C MOMOLLbIO MEePeYUC/IEHUS 3eMEHTOB
MHOXecCTBa b0 onpeneneHnMeM CBOWCTB ero anemMeHToB. B nepsom cnyyae gns onucaHus
3/1EMEHTOB MHOXECTBa MOXET ObITb MCMO/Ib30BAHA COBOKYMHOCTb (hAKTOB, ABNSAIOLLMXCA CUH-
TaKCUYECKOW KOHCTPYKLMEN A3biKa. BmecTe ¢ Tem yacTo GbiBaeT HeobxoauMo 3aaath onpege-
NEHHbIE CBA3M U OTHOLLEHUS MeXay obbeKTamu. Takue CBSA3U M OTHOLLIEHUS 3a4atoTCs Npw no-
MOLLM NPaBWJI, KOTOPbIE TaKXe MPUCYTCTBYIOT B YMC/ie CUHTaKcu4yeckux anemeHTos MPOJIOMa.
MNpaBrna No3BoNAIOT COKPATUTL YMCIO (DaKTOB, 6asa 3HaHUM (TaK 0ObIYHO HA3bIBAKOT NPOrpam-
My Ha [MPOJ10le) ctaHoBuTCA Gonee nakoHWyHoW. MMpaBUNO MOXKHO MOCTPOWUTL, MPUMEHSAS
NPUHLMN pa3faefieHns UCXOLHOW 3ajayn Ha bonee npocTble. TakoW Noaxop HasblBaeTca Ae-
Komnosuuuen. lpouecc 4EKOMNO3ULMM 3aBEpLIAETCA, KOrLa OTHOLLEHWUS CBA3bIBAOT 3admK-
CUpOBaHHble B 6a3e 3HaHWUM 06beKTbI. B kayecTee npumepa npveesémM NoCTpoeHne poaCTBEH-
HbIX OTHOLLEHWHI:

6abyLka (x, y) < mama (x, z), Mama (z, y);

6abyLka (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 AeayLlika 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 3HaHMM 006aBUTb HECKOJIbKO (haKTOB, onpeaensaiowmx Mam v nar, To
nonyyaercsa 6asa 3HaHWM «CeMbs»:

mama (Cawa, Pepns);

nana (Cepéxa, Pens);

mama (Ons, Cawa);

nana (Konsa, Cawa);

mama (Jlroga, 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);

Jenywka (x, y) < nana (x, z), pogutens (z, y).
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[aHHoi 6ase 3HaHui ¢ nomowbto cpeacts [MPOJIOla moxkHo 3aaatb Bonpockl. Hanpumep,
«fAsnsetca nu Cawa mamomn Mean?» unu «Asnserca nu Onsa 6abywkon Oegn?».

? mama (Cawa, Peps);

Oteer — UCTUHA;

? 6abywka(Ona, Pens);

OtBer — UCTUHA.

BoinonHas nporpammy, cuctema MNPOJIOI yctaHoBuna, 4To B paccMarpuvBaeMoi CeMbe
Ona — 6abywka Pean, a Cawa ero mama. Komnblotep BbINOMHUA YCIOBUSA TeCTa TbiOpUHra, B
COOTBETCTBUM C KOTOPbLIM OH CAesan NpaBuibHbI BbIOOP M €r0 MOXKHO MPU3HATb «YMHbIM».

Bo3MOHbIMK HanpaeneHUsIMU NMPUMEHEHUS NTOrMYEeCKOro MPOrpaMMUPOBAHUSA ABNAETCS
pabota c 6a3amu AaHHbIXx. MOXKHO [OCTATOYHO €CTECTBEHHbIM 0OPA30M OMUChIBATL 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 1 pasbopa TekcTa Ha OCHOBE rpam-
MaTUYeCKMX MpaBul.

Ho B 3agauax cosgaHua KadecTBEHHOro TEeKCTa HeobxoAaMMO 0BpaTUTbCsA K TEXHONOMMM
NMpUMeHeHUs HenpoceTen, KoTopas byaeT pacCMOTpeHa rnosaHee.

AHanus v reHepaums NpennoXKeHUn ABNAETCA CIOXKHOW 3ada4ven. [1pu cospaHnm n Bocnpwm-
ATUM TEKCTa Ye/IOBEK OCHOBbLIBAETCS HE TOJIbKO Ha Habope CNoB U UX CEMAHTMKE, HO M Ha cob-
CTBEHHOM BMAEHUW OKpYy)Katowero Mupa. Hanpumep, ecnun B 6ase gaHHbIx coaep>kutca dakr
«Meta orpemoHTMpoBan One KomnbloTepP», TO Ha Bonpoc «Pasbupaetca nu MNeTa B KomnbloTe-
pax?» Hesb3s NONY4YUTb OTBET OT NMPOrPaMMbl, XOTA KQXKETCS, YTO peLleHue «o4eBuaHo». N3-3a
HW3KOM CKOPOCTWU aHasM3a U 0COBEHHOCTEN MPUMEHEHUS IOTMYECKUX A3bIKOB MX He yaaérca
NPUMEHATb ANS PeLleHUs 3a4a4M NoMcKa KOTMKOB Ha KapTuHKe. OfHAKoO 3aa4M CUHTaKCcu4e-
cKoro pa3bopa, aHan13a TEKCTOB M TOMY MOAO0OHbIE Ha IOrMYEeCKUX A3blKax yaaeTca peluarb.

Eweé ofHO npuMeHeHMe NorMyeckoro NporpaMmMMpoOBaHUsA — MOUCK pelueHui. Ecnu ectb
Habop 3HAHUI O HEKOTOPOM CUCTEME U HY>KHO MOHATb BO3MOXXHOCTb OOOMTH €€ 3aLuTy, TO 3TO
MOYKHO JTAKOHWMYHO OMMcaTb NPU MOMOLLM NTOTMYECKUX SI3bIKOB M Ha4aTb NPOLLECC NoucKa pe-
weHun. NMomumo 3apay nepebopa nerko pelwmnTb Te, rae TpebyloTcsa NorMyeckue paccyXaeHus,
aHann3 Koja Wan ecTeCTBEHHOro TeKCTa.

Azbik MNponor MoXKHO MCMob30BaTh A1 CO3AaHUA COOCTBEHHOrO A3blKa CO CBOMMMU MpaBu-
namu, no3BoNAIOWMUMU OpraHM30BaTb B3aMMOLENCTBUE MEXAY Pa3/IMYHLIMU NPeaMETHbIMU 06-
nacTamu.

BakHO oTMeTUTb, YTO MpPOrpaMMbl Ha JIOFMYECKUX S3blKaX OKa3sblBaloTCA He3dEKTUBHDI,
HO YyA0OHbI, 0COBEHHO ec/iv peyb He MAET 06 orpaHUYeHHbIX, CreLuanM3MpoBaHHbIX PeLleHn-
Ax. MporpamMma Ha MMnepaTMBHOM fA3blKE UCMOMHAETCA BbICTpee aHaNorMyHoM NporpaMmsbl Ha
JIOrMYecKoM, HO 3aTpaTtbl Ha HanMcaHue nporpamm Ha [ponore HUXe B pasbl.

B Hawe#M cTpaHe B Kypce nHdbopMaTUKK akTMBHO npuMeHsncs lNponor-/l, ocHoBaHHbIM Ha
MPUHLMMNAX MaTeMaTM4yeCcKoM NIOrMKK, NpeacTaBnan cobor HUCXOAALWMIA NOAXOA K TEXHOMOMM-
AIM «UCKYCCTBEHHOIO WHTEN/IEKTa», OH bl peann3oBaH Ha LUKOJbHbIX KOMMbloTepax v 6bin
JOCTYyrMeH ydawumcs, usydarowmnm nHgopmatnuky. OcobeHHOCTbIO TPaHCIATOPOB 3TOro A3blKa
NporpamMMMpoBaHus 6bi10 UCMOSb30BaHWE POAHOrO A3blKa YHaLLMXCS, B YACTHOCTH, PYCCKOro
A3blKa, KaK OCHOBbI MOCTPOEHUS UHTepdenca B3aMMOAeNCTBUA NOSIb30BaTeNsA 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 NapaamrMbl. ITO MHEHWE OCHOBAHO Ha HECKOJIbKMX apryMeHTax.
Bo-nepBbix, M3y4yeHMe nornyeckoro nopxona NpenocTaBfsieT BO3MOXHOCTb HAy4YUTbCA MbIC-
NUTb MHade, bosnee rnyboKo ocBOWUTb Npouecc pa3paboTku. Bo-BTopbix, BaXKHO paccMoOTpeTb
anbTepHaTUBHbIE METOAbI peLLeHus 3aaaqu, ucnonbsys Mponor. B-tpeTtbux, 6biBaeT yaobHo co-
3[aTb Ha JIOTMYECKOM fi3blKe MPOTOTWM, peanimsylolmi Tpebyemble yHKLUMKU, U 3aTeM Ha ero
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OCHOBE CO34aBarTh MNOJIHOLEHHOE pelueHue. B-ueTBEpTbIX, faXe ecnv NorMyeckue A3biku pes-
KO NPUMEHSIOTCS B peasibHOW NpaKTWKe, HO AeKnapaTUBHbIM NOAXOA BCTPEYaeTca AOCTAaTOYHO
4acTo, TaK KaK MHOTu1e A3blKW peanim3yloT B cebe nornyeckue unm dyHKUMOHasbHbIE 3/1IEMEHTbI.

Bocxopswas napagurma 6bina chopmynuposana B 2009 r. Ha ocHOBe MAEONOrMU HEMPOHHbIX

ceTel, unun Herpocetei. Cnesyet OTMETUTb, YTO OHA MOJy4YMNa B HaCToOsLLEe BPeMSA LOCTaTOYHO
LUMPOKOE pacnpocTpaHeHue. HepoceTn B HacTosLee BpeMs NPUMEHSIOTCS A1 AMArHOCTMKM 3a-
6onesaHui, B hrHaHCOBOW M BAHKOBCKOM cchepax, Ha TpaHCnopTe A ynpasieHus 6ecrnunoTHbI-
MW aBTOMOBUNAMMU, B MPOMBbILLZIEHHOCTU, CENIbCKOM XO3AK1CTBE, 06pa3oBaHUK U chepe UCKYCCTB.
HelipoHHble cetn SBNsIOTCA OAHUM U3 BEKTOPOB Pa3BUTUSA MCClIefoBaHuiA 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 BbIYMC/IUTENIbHBIE CUCTEMbI, CMOCOOHbIE K CaMO06-
y4YeHUIo, NOCTeNeHHOMY yBEeNMYEeHUIO CBoel npouseoautenbHocTu. CTpykTypa HEMpOHHOW ce-
TV BK/IOYAET:

— WCKYCCTBEHHblE HEeMPOHbI, ABNSAIOLMNECS 3NeMEHTapPHbIMU, CBA3AHHLIMU APYr C APYrOM
eavHULaMu;

— CMHanc — npeacraBaseT coboM CBA3b, UCMOMb3yEMYIO ANS NEPEAAYM-TIONYYEHUS UH-
hopmaumm mexay HeMpoHamu;

— CMUrHan — 3TO HenocpeAcTBeHHO nepepaBaemas MHbopMaums.

Cdepa npumMeHeHMA 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 MHorouncneHHbIMU NpUMepamMu oa-
HOTUMHbIX 3aaa4. MawmnHHoe obyyeHne aKTMBHO MCMOJb3YIOT Pas/iMyHble NOUCKOBbIE
cucTeMbl, Takue Kak Google, Anpekc, BING, BAIDU. Ha ocHoBe MHOroYMcieHHbIX no-
MCKOBBIX 3aMpOCOB, BBOAUMbIX MOJIb30BATENIAMU €)KELHEBHO B 3TUX MOUCKOBbLIX CUCTE-
Max, afiropUTMbl AaHHbIX cMcTeM obyyatoTcs onpeaenats Hanbonee pefnieBaHTHbIe AaH-
Hble, YTOObl MO/b30BATENN HAXOAWUIM UMEHHO TO, YTO UM HeobX0ANMO;

— B pobOTOTEXHMKE HEMPOHHbIE CETU MPUMEHAIOTCA A/1S CO34aHUSA PA3/IMYHbIX aNIfOPUT-
MOB, obecrneunBalomnx UX (YHKLMOHMPOBaHWE, HaNpuMep, pacno3HaBaHWe peun U
06pa3oB, CUHTE3 peun U T. 4.;

— CO34aTeNiM KOMMbIOTEPHbIX CUCTEM MPUMEHSIOT UCKYCCTBEHHbIE HEMPOHHbIE CETU s
BbINOSIHEHWUS NapannesibHbIX BbIYUCIEHUN;

— WCNOJb3ys HEMPOHHbIE CETU, MOXHO peLlaTb C/I0XKHbIE MaTEMATUYECKUE 3a[a4M.

MNpuHsTa cnepyiowasn knaccudukauma HeMPOHHbIX CeTel:

* CBEPTOYHbIE HEMPOHHbIE CETU

* PEeKKYpPeHTHble HEMPOHHbIe CeTH

* HeWpoHHas ceTb Xondunaa

CBépToyHble ceT — caMmbli MONYASPHbINA BUA UCKYCCTBEHHbIX HEMPOHHbIX ceTer. OHM ach-

(DEeKTMBHO NPUMEHSAIOTCA B CUCTEMAX pacno3HaBaHWa BU3yasbHbiX 06bEKTOB M 06paboTKe pe-
uun. Takne HeMpPOHHbIE CETU NIErKO MacCLUTabMPYIOTCA U UCNONb3YIOTCA A5 Pacno3HaBaHus 06-
pa3oB, Nto6oro paspeLueHnsi, NOCKObKY B 3TUX CETAX MPUMEHSIOTCA TPEXMEpPHbIe HEWPOHbI.
BHyTpu ogHOro cnos HeMpPOHbI CBA3aHbl UL HEBGONBLIMM NOJSIEM, Ha3blBAEMbIM PeLLeNTUBHbIM
cnoeM. HeMpoHbl fpyrux cNo€B cBA3aHbl C MOMOLLbIO MPOCTPAHCTBEHHOM NoKanu3aunn. OyHk-
LMOHMPOBAHWE COBOKYMHOCTU TaKUX C/IOEB PeasniM3yioT creuuanbHble HeluHenHble hUnbTpbl,
yumuTbIBatOLLME BCE HOsbLLEE KOTMYECTBO NMUKCENEN.

PeKyppeHTHbIMW Ha3bIBAIOTCA HEMPOHHbIE CETU, COEAMHEHUS MEXAY HEMPOHaMKU KOTOPbIX

06pasyloT opueHTUpOoBaHHbIM LKA, OHW UMeloT creayoume 0cobeHHOCTH:
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* Ntoboe coeMHEHWE UMEET CBOM BeC, ABMAIOLMIACA BMECTE C TEM MPUOPUTETOM;

* y37bl MOTYT ObITb MO0 BBOAHbLIE, MO0 CKPbITbIE;

* B PEKYPPEHTHON HEMPOHHOMW CETU MHOPMaLMA NepesaETCA CIOM 3a C/I0EM MO NPSMOM U
HenocpeaCTBEHHO MeXAy HEMPOHAMU;

* 0COBEHHOCTb PEKYPPEHTHON HEMPOHHOW CETU COCTOMUT B HANIMUUKM 0COBOM «0bnacTu BHU-
MaHMWsA», B KOTOPOM MaluMHe onpeaensaioT dparMeHTbl AaHHbIX, TPebyoWwmnxX AONOHU-

TefibHoW 06paboTKMu.

PekyppeHTHble HEMPOHHbIE CETU MPUMEHSIOTCA B pacrno3HaBaHUM M 0OpPaboTKe TEKCTOBbIX
AaHHbIX (B yacTHOCTM, Ha base Takux ceTtei paboraiotr Google-nepeBoauunk, ronocosomn no-
mowHuK Apple Siri).

HelpoHHas cetb Xondunaa npencrasnser cobol caMoaccoumMaTMBHYO CETb, CMOCOOHYIO
BbINOHATL yHKUMIO NnaMsaTM. OCHOBHOE €€ NpuMeHeHMe — BOCCTAHOBNEHWE 0bpasua, coxpa-
HEHHOrO NpeXae HeMPOHHOW CETbIO, MO NPEACTABISEMOMY Ha BXOAE MCKAaXXEHHOMY obpasuy.

O6nactb NpMMeHeHUA HEMPOHHBIX CETEN B HACTOSLL,EE BPEMS OYEHb LUMPOKA.

Hanpumep, «yMHble» nnewnunctbl My3sbiku (Hanpumep, Anpekc.Mysbika unu Youlube nog-
OUpPatOT YHUKa/bHbIM MAEMIUCT, UCXOAA U3 TOTO, YTO Bbl C/yLLAETE Yalle BCEro, U peKoMeHay-
0T nonb3oBaresnto). HelMpoHHble ceTn, KoTopble MoJiy4aroT NOCTYMNMBLUYIO OT MOJb30BaTesien
nHgOopMaLM1Io, aHANU3UPYIOT €€ U NPOrHO3UPYIOT TO, YTO MOXKET EMY NOHPABUTLCS.

Eweé ogHWM HanpaeneHneM NMpUMeHeHUs HEMPOHHbIX CeTeN SABMSETCA AMArHoCTUKa 3abo-
NIeBaHWM CENbCKOXO035MCTBEHHbIX KynbTyp. Mcnonb3ysa dotorpadumm pacteHni, MOXKHO C BbICO-
KOW CTeneHbto TOMHOCTM ONpeaenvTb Bua, 3abonesaHnsa U cnocobbl ero neyeHus.

lporHo3upoBaHWe noroabl B HacTosiLLlee BpeMs peasin3oBaHO C MOMOLLbIO MPUIOXKEHUS
«fAnpekc.MNoroga», paboTatoLLero ¢ BbICOKOM TOYHOCTbIO M MO3BOJMAIOLWErO ONpeaeuTb MeTe-
OpONOrM4yecKk1e U3MEHEHUs C TOYHOCTbIO 1O HECKOMIbKMX MUHYT.

PacnosHaBaHue peun Mo ABUKEHUAM ryb yenoBeKa, OCHOBAHHOE HA HECKONbKMUX TbiCAYax
BUAEO3anMcen, peannsoBaHo B aHmuickon cucteme LipNet. Kak cnepyet us pesynsratos Te-
CTMPOBaHMWs, HEMPOHHAA CeTb CNOCOBHa NpaBuWbHO pacno3HaBaTb pedb B 6onee yem 90 npo-
LleHTax c/y4yaes.

MNocTpoeHne onTMManbHOro MapLupyTa ABUXEHUSA TpaHCnopTa B ropoAax, NO3BONSIOLLErO
ob6be3sxatb Npobku. MNprmepom MoXKeT ciyxuTb cuctema Axvaekc.Kaprtbl.

Mo>xkHo npuBecTH eLwé n apyrvue npumepsi.

B HacTosee BpeMs MCKYCCTBEHHbIM MHTENIEKT MosiydaeT BCE Hosbluee pacnpocTpaHeHue
B cchepe obpaszosaHus. PopMUPYIOTCA pasHble NOAXOAbl MO CTPYKTYpPU3ALMKU HaMpPaBIeHUA U
obnacrten npumeHenns MU, Bo mHormux pabortax BbicKa3biBaetcs Te3mc o Tom, yto UM — oc-
HOBa COBpeMeHHOM cuctembl obpasosaHusa. Ocoboe 3HaueHne NN umeet ansa cuctembl anek-
TpoHHOro obpasosaHusa. Hanpumep, «Akcenepatop oHnanH-wkon ACCEL» sbigensier cnegy-
oL Me HanpasneHusa ucrnonbsoeanua NA:

— WM ctaHOBWUTCA MONHOLEHHbLIM YYaCTHUMKOM YydyebHoOro npouecca, obecrneuyvsalowmm

afanTUBHOE UM MepPCOHaNIM3NPOBAHHOE ODYyYeHWE U KOHTPOJIb 3HAHUI B peXrUMe pealib-
Horo BpeMeHW. Ha ocHoBe aHanu3a AeAaTeNbHOCTM yY4EHMKA U y4uTeNs B NpoLecce npo-
BeaeHua 3aHATMM MU cnocobeH namMeHuTb TpaekToputo obyyeHus;

— UMW nozBonsert, ncnonbsys reMmucdmrKaumio, NOBbICUTb 3aMHTEPECOBAHHOCTb Y4YaLLUXCS.
MoryT 6biTb UCMOJIb30BaHbl Pas3fiMyHble, OCHOBAHHbIE HA UIPOBbLIX NOAXOAAX MPOrpam-
Mbl 0Oy4eHHUs;

— Ha ocHoBe cucteM MW Bo3MOXKHa aBTOMaTM3aums MHDOPMaLMOHHBIX NpoLeccos B cde-
pe obpa3oBaHuA. ITO MOXKET HbITb OTHECEHO U K (POPMUPOBAHMIO MPOrpPamMM M METOAMK
0by4yeHus, aKTMBHOE NMPUMEHEHWE HEKOTOPbIX 3/IEKTPOHHbIX 0OpasoBaTenbHbIX pecyp-
Cbl UCK/IOYAET yyacThe YesioBeKa: 4yaT-60oTbl OTBEYAKOT Ha BONPOCHI, po6OTbl MPOBOAAT
YPOKH, aCCUCTUPYIOT yuUTeNio.
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Cpepna nporpammupoBaHusa gna Arduino

NMnaHupyeMblie pesynbraTbl OCBOEHUA y4eOHOro npeameTta
C ONMUCAHMEM YHUBEPCa/bHbIX Y4EeOHbIX B,EeUCTBUN,
AOCTUraeMbix 0Oy4yaroWwmUMmucsa

JInyHocTHbIE:

MoBbILLEHWE CBOEro 06pa3oBaTe/IbHOro YPOBHS U YPOBHS FOTOBHOCTU K MPOAOIKEHUIO
0byyeHus c ucnonbzosaHnem UKT;

CcthOpMUPOBAHHOCTb NPEACTaB/eHUI O MUpe NPOdECCHit, CBA3AHHbIX C PODOOTOTEXHU-
KOW, 1 TpebOoBaHMUsIX, NPEAbABNAEMbIX PA3IMYHBIMU BOCTPEOOBAHHBIMU NMPOtheccUsamu,
TaKMMU KaK WHXXEHEep-MexaHWK, KOHCTPYKTOP, apXMTEKTOP, NPOrpPaMMUCT, MWHXKe-
HEP-KOHCTPYKTOP MO POOOTOTEXHHUKE;

HaBblKWM B3aUMO- U CaMOOLIEHKH, HaBblKK pediekcuu.

[peameTHble:

onpenenATb, pasniMyatb M Ha3blBaTb AETA/IM KOHCTPYKTOPA;
3HaTb NPUHLMNbI AENCTBUA INIEKTPOHHbIX U 3NIEKTPOMEXAHUYECKUX 3NIEMEHTOB;
NOHMMATb Ha3Ha4YeHWe 3N1eMEHTOB, UX DYHKUMIO;

BflafeTb OCHOBaMKU pPa3paboTKM anropuTMOB W COCTABNEHUS MPOrpamMM ynpasieHus
poboTom;

3HaTb NpaBufia CoeauHEHUA AeTanen B e4UHYIO NIEKTPUYECKYIO Lerb;

NMOHMMATb HaMUCaHHbIW NPOrPaMMHbIM KOJ YyNpaBieHUs YyCTPOMCTBOM, BHOCUTb He3Ha-
YyuTeNbHble U3MEHEHUA, HE 3aTparuBatoLLMe CTPYKTYpYy nNporpammel (Hanpumep, 3Hade-
HWUSA KOHCTAHT) NepeMEHHbIX;

MPOBOAMTb HACTPOWKY U OTNAAKY KOHCTPYKLMK poboTa;

3anucbiBaTth OTIAXKEHHbINM NPOrpaMMHbIN Kog Ha nnarty Arduino, Habnogatb M aHanmM3u-
poBartb pesysnbrar pabortbl;

NMPOXOAMTb BCE 3Tarbl NPOEKTHOW AEATENIbHOCTH, CO31aBaTb TBOpYECKUe paborTbl.

MeTan peaoMETHbIE:

nepepabarbiBatb NOJy4YeHHYO MH(MOPMaLMIO: AenaTb BbIBOAbI B pe3ynbTaTte COBMECT-
HOM paboTbl BCEro Knacca, CpaBHUBATb U rPynnNMpoBaTh NpeaMeThbl U Mx obpasbl;
CaMOCTOATENbHO BbIAENATb U DOPMYNIMPOBATb NO3HABATE/bHYIO Liefb;

“Cnosib30BaTh OOLLME NPUEMDI peLLeHUs 3aaay;

KOHTPONMPOBAaTh U OLEHMBATb NPOLIECC U pe3yNbTaT AesATeIbHOCTH;

BblIOMpaTh AENCTBUSA B COOTBETCTBUM C MOCTaBIEHHON 3aaqen M YCIOBUAMMU €€ peanu-
3aumu;

yMeHUe BbINONHATb yuebHble AeUCTBUSA B YCTHOU hopMe;

hopMynmMpoBaTtb cOGCTBEHHOE MHEHWE W MO3ULMIO;

OCYLLLeCTBNATb B3aUMHbIM KOHTPO/b.

®MDopmbl KOHTpONA

npaKkTUYecKasa HamnpaeJeHHOCTb 3aHATWUM, BbIMOSIHEHWE 3aKOHYEHHOMO MPaKTUYECKOTrO
NpoeKTa Ha KaXKAOM 3aHATUM;

ayAMTOpPHbIE 3aHATMA B MasblX rpynnax, MHaMBMayanbHble obpasoBaresibHble TPAEKTO-
puu;

CaMoCTOATEIbHOE BbINOSIHEHUE 3aJaHWN;

BbINOSIHEHWE UTOFOBOIO NPOEKTa;

TeCTMpOBaHUe, pasnnyHble hopMbl onpoca.
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HopMbl OUeHOK 3HaHWI U YMEHUI yHaLLMXCsa MO YCTHOMY UTOFOBOMY OMNpoCy

[pumepHell cnucok Bonpocob

1. MukpokoHTponnep Arduino.

2. Crpykrtypa u coctae Arduino.

3. OcHoBHble koMnekTytowue ansa cxem ¢ Arduino.
4. Tinkercad ansa Arduino.

5. Yctponicteo ceetogmona Arduino.

6. Hanucanue cketues B Tinkercad.

OueHka «5» cTtaBuTCs, ecnm yyalwmincs NoaHOCTbIO OCBOMA y4ebHbIM Matepuan; yMeeT n3-
NOXUTb €ro CBOMMM CJIOBaMW; CaMOCTOSITE/IbHO MOATBEPXKAAET OTBET KOHKPETHbIMU NpUMepa-
MU; NPaBUIbHO U 0OCTOATENBHO OTBEYAET HA AOMOJHUTESIbHbIE BOMPOCHI YYUTENS.

OueHka «4» CTaBUTCA, €C/IM yHaLLMICA B OCHOBHOM YCBOM/ 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; LOMYCKAeT 3HAYMTENbHbIE OLUMOKU NPU Ero U3NOXKEHUU CBOMMMU C/IOBAMU; 3aTPYLHAET-
CS NOATBEPAMTL OTBET KOHKPETHbIMU MpUMepamu; cnabo oTBeYaeT Ha LOMOJSIHUTENIbHbIE BO-
Mpochbl.

OueHKa «2» CTaBWTCSA, €C/IM yYaLMIACA MOYTU HEe YCBOMUS y4ebHbIM Matepuas; He MOXeT
U3/I0’KUTb €r0 CBOMMMW C/IOBaMU; HE MOXKET NMOATBEPAUTb OTBET KOHKPETHbIMU NPUMEPAMU; He
oTBeyYaeT Ha 6GMbLUYIO YACTb AOMOHUTENIbHBIX BOMPOCOB YYUTENS.

lMpoBepka u oyeHka npakmuyeckol pabomeor yyawuxcs

«5» — paborta BbiNnosHeHa B 33j@aHHOE BPeMs, CaMOCTOATENbHO, C COBM0AeHMEM TEXHO-
NIOrM4ecKom nocnenoBatelbHOCTU, KAYeCTBEHHO U TBOPYECKH;

«4» — paborta BbiNoSIHEHA B 3a4aHHOE BPEMS, CAMOCTOATENIbHO, C COBMIOAeHNEM TEXHO-
JIOrMYECKOW MOC/IeOBaTe/IbHOCTH, MPU BbIMOJHEHWU OTAE/NbHbIX Onepauui AonyuieHbl He-
60/blLNE OTKNOHEHMUS; OOLLMIA BUA M34ENNA aKKYPaTHbIN;

«3» — paborta BbINOMHEHA B 33jaHHOE BPeMs, CAMOCTOATE/IbHO, C HApPYLUEHUEM TEXHOJO-
rMYECKOW MocnefoBaTe/ibHOCTU, OTAE/bHbIE ONepaLun BbiMOIHEHbI C OTK/IOHEHWEM OT obpas-
ua (ecnu He 6blIO Ha TO YCTAHOBKW); M3genne odOPMIEHO HEOPEKHO WM HE 3aKOHYEHO B
CpPOK;

«2» — Y4YEHWK CaMOCTOSATESIbHO He CrpaBusca C¢ paboToi, TexHoNornyeckas 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, NbE303SIEMET, KHOMKU U T. A.);
coctae nnatbl Arduino.

Ypok 2. OcHoBbl nporpammupoBaHnusa B Tinkercad ans Arduino

Ownnaimn-cepsuc Tinkercad, BoamoykHoctu Tinkercad, npuHumnbl pabotbl B Tinkercad.

Ypok 3. CosnaHue nepsor cxemsbl B Tinkercad

DneKTpoHHas cxema, 6ubIMOTEKM KOMMOHEHTOB, NapaMeTpbl KOMMNOHEHTOB, BUPTYasbHble
NPOBOAHUKM, 3/IEMEHTbI, CTAPTOBbIE HABOPbI.

Ypok 4. Keic «Csetodop»

Cxema ceetodopa 471 CUHXPOHW3UPOBAHHOW PEry/IMPOBKU aBTOMOOWU/IBHOMO U MeLLexos-
Horo nepexopga. AnroputMom paboTbl yCTPOWCTB.

148 B conepxanue




=]
2y ‘ ig
CETb LLEHTPOB LIN®GPOBOTO I
UHOOPMATUKA OBPA30OBAHWSA JETEM «IT-KYE» ‘ a '
.ﬂ./oq,*'\.m.
e S

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 pabora Ne 7. Ceetodop Ha Arduino

MnaHbl yuebHbIX 3aHATUI

Ypok 1
YpoeeHb 06pa3oBaHusa: OCHOBHOE obLee
MNpenmeT: nHopmaTrKa
YpoBeHb U3yyeHus: 6a3oBbIi
Pasgen: Cpena nporpammupoBanus gns Arduino

Tema ypoka: 3HakomcTtBo ¢ Arduino. OcHoBHble koMnieKTylowmMe ans cxem ¢ Arduino
Knacc: 8

Tun ypoka: KOMOMHMPOBaHHbIM

Llenb ypoka: chopMmrpoBarth y 00ydatoLmMxcs npeacTaBlieHne O MUKPOKOHTposiepax, no-
3HaKOMUTb C MUKPOKOHTposnnepom Arduino.

NMnaHupyembie pesynbrarhbl

NpeamMeTHbIE: MNO3HAKOMUTL C MUKPOKOHTposinepom Arduino, o6n1actaMu ero npuMmeHe-
HUSA; U3YYUTb OCHOBHbIE KOMM/EKTYIOLME A5 CXeM (MpoBoaa, CBETOAMOAbI, PE3UCTOPbI,
nbe303/1eMeT, KHONKHU U T. A.); coctaB nnatbl Arduino.

MeTtanpeameTHblie: CTaBuTb y4ebHble 3a4ayv Mog PYKOBOACTBOM YYuTesNs, MiaHWpoOBaTbh
yuyebHylo [eATeNbHOCTb;, OLEHUBaTb CBOKO AEATEe/IbHOCTb Ha YPOKe Ha OCHOBE KpWUTEPUEB OO-
CTMXKEeHUA pe3y/bTata ydeOHO-no3HaBaTe/ibHOW 3afayv ypoka; Habnogartb, CpaBHWBaTh, fe-
NaTb YMO3aKJ/IlOUYEHUS; YCTaHABIMBATb NPUYUMHHO-C/IEAICTBEHHbIE CBSA3M.

JInuHOCTHbBIE: NPOSABNATL MOTMBALMIO K MU3YHEHWUIO HOBOrO yyebHOro Matepuana; cnocob-
HOCTb K CAMOOLIEHKE Ha OCHOBE KpPUTEPHUA YCMELUHOCTHU yyeOHOM AeATeIbHOCTH.

Bpemsa peanusaumu: 1 akagemnyeckun yac.

O6opynoBaHue U MaTepuasnbl: KOMMNbIOTEP, MPOEKTOP, MHTEPAKTUBHAA JOCKA.

Ypok 2
YpoeeHb 06pasoBaHusa: OCHOBHOE obLee
MpenmeT: MHpopmaTrka
YpoBeHb 13yyeHus: 6a3oBbli
Paspen: Cpepa nporpammupoBanus gns Arduino

Tema ypoka: OcHoebl nporpammupoBanus B Tinkercad ans Arduino

Knacc: 8

Tun ypoka: KOMBUHUPOBAHHbIW

Lenb ypoka: chopmupoBsarb y obyyalowmxcs npeacrasneHve o cepsuce Tinkercad, ero
BO3MOJKHOCTSAX aa paspaborumka Arduino.

NnaHupyeMblie pesynbraThbl

MpepmeTHble: hopMUpOBaHWe NpeacTaBNeHns O PyHKLMOHae OHaWH-cpeabl pa3pabor-
ku Tinkercad, BoamoxkHocTsix gns Arduino, npuHuunax pabotsl B Tinkercad.

MeTtanpeameTHble: yMeHWe CAMOCTOATENIbHO OMNpeaensaTb uenu ceoero obyyeHus, cra-
BUTb U (pOPMYNMpPOBaTh A/ Cebs HOBble 334a4M B YYEHUU U MO3HABATENbHOMN AEATENbHOCTH;
dbopMUpoBaHME W pa3BUTUE KOMMETEHTHOCTM B 06NacTM WMCMosb30BaHWUA WHGOPMALMOH-
HO-KOMMYHMWKALMOHHbIX TEXHONOMUI; NPUBEAEHUE NPUMEPOB, Noabop apryMeHToB, opMysiu-
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poBaHWe 0OOCHOBAHHbIX BbIBOAOB MO 0OOCHOBAHUIO TEXHUKO-TEXHOIOMMYECKOro U OpraHu3a-
LLMOHHOTO pEeLLEHUS.

JlnuHocTHble: hopMHUpoBaHUe MHTepeca K ulydeHuto pasgena «Cpepga nporpammupoBa-
HUA ana Arduino»; roTOBHOCTb U CMOCOBGHOCTb OOYHAIOLLMXCA K CAMOPA3BUTUIO U JIMYHOCTHO-
My camoornpeaeneHuto; chopMUPOBAHHOCTb MX MOTMBALMU K OOYHYEHMIO 1 LieNleHanpaBieHHOM
Nno3HaBaTesIbHOM AeATeNIbHOCTH.

Bpemsa peanusauuu: 1 akapemmyeckui vac.

O6opynoBaHue U MaTepHUasbl: KOMMbIOTEP, MPOEKTOP, MHTEPAKTUBHASA AOCKA.

Ypok 3

YpoeeHb 06pasoBaHusa: OCHOBHOE obLee

MpenmeT: MHpopmaTrka

YpoBeHb 13yyeHus: 6a3oBbli

Paspen: Cpepa nporpammupoBanus gns Arduino

Tema ypoka: Co3gaHue nepsor cxembl B Tinkercad

Knacc: 8

Tun ypoka: KOMOUHUPOBAHHbI

Llenb ypoka: copmunpoBath y obyyalolmMxca npeacrasieHne O Co3gaHue 3/1eKTPOHHOM
cxembl Arduino.

NnaHupyeMblie pesynbraThbl

NMpepmeTHbIe: NoNy4YeHWe HaBbIKOB NOCTPOEHUS 3N1eKTPOHHbIX cxeM Arduino B Tinkercad,
6UbNMOTEK KOMMOHEHTOB, NapaMeTPOB KOMMOHEHTOB; MOJyYEHUE HABbLIKOB HanucaHwWe Mnpo-
rpammbl gnsi Arduino v e€ penakTMpoBaHue.

MeTanpegmeTHble: yMeHWe COOTHOCUTb CBOMW AEWCTBUSA C NNAHUPYEMbIMU pe3y/bTaTtamu;
OCYLLECTBNSATb KOHTPO/Ib CBOEM AEeATENbHOCTM B MPOLECCEe AOCTUXKEHUA pe3ynbraTta; onpege-
NATb CNocobbl AEUCTBMI B paMKax NpPeasioKeHHbIX YCI0BUMU U TpeboBaHU, KOPPEKTUPOBaTb
CBOW OEWCTBUSA B COOTBETCTBMM C M3MEHSIOLLENCA CUTyauMeW; YMEeHWe OLEeHUBATb MpaBuiib-
HOCTb BbINOSIHEHUS y4eBHOW 3aAa4un, COOCTBEHHbIE BO3MOXKHOCTH €€ pelueHus; hopMUpoBa-
HWE W pPa3BUTUE KOMMETEHTHOCTHU B 061aCTM UCMOJIb30BAHUA MH(MOPMALMOHHO-KOMMYHUKALM-
OHHbIX TEXHOJIOTUHA.

JInuHocTHbIE: hopMUpoBaHMe MHTepeca K u3ydeHuio pasgena «Cpefa nporpammuposa-
HUA ana Arduino»; roToBHOCTb M CMOCOBHOCTL OOYYAIOLLMXCA K CAMOPA3BUTUIO U JIMYHOCTHO-
My camoonpefeneHuto; GopMUMpoBaHMe KOMMYHUKATUBHOM KOMMETEHTHOCTH B OOLLEHMU U CO-
TPYLHUYECTBE CO CBEPCTHUKAMM.

Bpemsa peanusauuu: 1 akapemmyeckui vac.

O6opynoBaHue U MmaTtepuanbl: KOMMbIOTEP, NPOEKTOP, MHTEPAKTUBHAA JOCKA.

Ypok 4

YpoeeHb 06pa3oBaHus: OCHOBHOE obLee

MNpenmeTt: nHdopmatrka

YpoBeHb 13yyeHus: 6a3oBbli

Pazpen (cornacHo TematuMuyeckomy nnaHupoBaruio): 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 BapMaHTOB HaMMCaHUsA Nporpammbl peanv3aumu ceetogopa Ha Arduino.

NMnaHupyembie pesynbrarbl

MpepmeTHble: nonyyeHne HaeblKOB COOpKM cxeMbl «cBeTodop» Tinkercad, paspabotka
anropuTMOB, peanusymloLmx paboty ceetodopa.
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MeTanpeameTHble: yMeHWEe CAMOCTOATENIbHO MIAaHUPOBATb MYTU LOCTUXKEHWUS LeNen, B
TOM 4YuCne anbTepHaTUBHbIE, OCO3HAHHO BblbMpaTh Haunbonee 3dheKTUBHbIE CNOCOObI peLue-
HUA y4eOHbIX M MO3HABATE/bHLIX 3a4a4; YMEHWE COOTHOCUTL CBOW AEWCTBUSA C MaHUPyeMbiMK
pe3ynbTataMu, OCYLLECTBAATb KOHTPOJIb CBOEM AeATeNIbHOCTU, ONPEeaensTb CNOCoOb! AeNCTBUM
B paMKax NpefoXKeHHbIX YC/IOBUM, KOPPEKTUPOBAaTb CBOU AENCTBUS B COOTBETCTBUU C U3MEHS-
lOLLLENCSA CUTyaLMen; yMEHME OLEHWUBATbL MPaBUIbHOCTb BbINMOSHEHWUA YYeBHOM 3aauun.

JluuHocTHbIe: hopMUpoBaHHWe MHTepeca K ulydeHuto pasgena «Cpega nporpammupoBa-
HUA ana Arduino»; roTOBHOCTb M CMOCOBHOCTL 0OYYaIOLLMXCSA K CAMOPa3BUTUIO U JIMYHOCTHO-
MYy CaMoOMNpefeieHUI0; TOTOBHOCTb NMPU3HaBaTb BO3MOXHOCTb CyLLLECTBOBAHMUSA Pa3/IMYHbIX TO-
UeK 3pEHUs 1 NpaBa KaXKaoro MMeTb CBOIO; (hopMUPOBaHUE MOTUBALIMM K OOYYeHMIO 1 LiefeHa-
npaBieHHON NO3HABaTe/IbHOW AeATeNbHOCTH.

Bpemsa peanusauuu: 1 akapemmyeckui vac.

O6opynoBaHue U MaTepUasbl: KOMMbIOTEP, MPOEKTOP, MHTEPaAKTUBHAA AOCKA.

OnucaHue nabopatopHbix pador

JlabopatopHas pabora Ne 1.
MNepebie waru B Tinkercad

TeopeTuueckas 4yactb

C kaxabiM rogoM poboToTexHWKa CTaHOBUTbLCA nonynspHee. [nsa pa3paboTtku pobotos u
NPOCTbIX NPOEKTOB Ucnonb3yetcsa nnargpopma Arduino, HO ANns U3ydeHUs faHHOM nnatchopmbl
Hy>keH MukpokoHTponnep Arduino UNO wnu NANO, pesuctopsl, cBeToauonbl, COeLUHU-
TeslbHble MPOBOAA, MAaKeTHas nnarta, CepBONPUBOAbI, ABWUratenu, OWUCMIEN, pene, OATYUKU U
ceHcopsbl. Korga HeT nop pykow Arduino, MOXHO Bocnosib3oBaTbcs cepeucoM Tinkercad.
Tinkercad — 3TO OHNaMH-cepBWUC, KOTOPbIM Ceryac npuHaanexut komnaHuuv Autodesk,
KOTOPbIA MO3BONAET cOOMpaTh 3MeKTpUYEcKUe Lenu u nporpamMmuposarb Arduino, a Takxke
npoeepaTb paboTocnocobHOCTb, cMoAeNMpoBas npouecc. Ytobbl Havatb paboTty, 4OCTAaTOHHO
3apeructpupoBatbcs B Tinkercad. [naBHbIM npenMyLLECTBOM NpOrpaMMbl, MO CPABHEHUIO 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 A/ BU3yasbHOrO MOCTPOEHUSA 3/IEKTPOHHbIX CXEM
* lNpepyctaHoBneHHbIM Habop Moaenen H6ONbLIMHCTBA MONYAAPHBIX 3MEKTPOHHbIX KOMMO-
HEHTOB, OTCOPTUPOBAHHbBIM MO TUMNAM KOMMOHEHTOB

* CUMyNsaTOp 3NEKTPOHHbIX CXEM, C MOMOLLbIO KOTOPOro MOXHO MOAK/IOYUTb CO34aHHOe
BUPTyasIbHOE YCTPOWCTBO K BUMPTYa/lbHOMY MCTOYHWMKY MWUTAHUA U MPOCIeauTb, Kak OHO
6yaet paborarb

* CuMynsaTopbl 4ATYUKOB U MHCTPYMEHTOB BHELUHEro Bo3AencTBus. MoXKHO MeHSATb noka-

3aHMA [aT4YMKOB, C/liefs 3a TeM, Kak Ha HUX pearvpyet cuctema

* BctpoeHHbit pepaktop Arduino ¢ MOHUTOPOM NOpTa U BO3MOYKHOCTbIO NMOLLIArOBOM OTNAAKM

* [oToBble pnAa pa3BepTbiBaHUA NpoeKTbl Arduino co cxemMamu 1 KOaoM

BusyanbHbii pegaktop koga Arduino
NMpakTuuyeckas yacTtb
Llenb paboTbi: 03HakomneHue c cepeucom Tinkercad.

Xop nabopaTtopHoi paboTbl

1. Peructpaums.
3angute Ha cawnT: https://www.tinkercad.com /. Bbibepute «Bxon B akkayHT/co3paHue
YY4ETHOM 3anucu». MoaTeBepAmMB akKayHT MO noyTe, BOWAMTE B CUCTEMY, yKa3aB BBEAEHHblE
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napameTpbl. B BepxHeM npaBoMm yrny Bbl yBUAMTE CCbIIKY B JIMYHbIA KabuHeT. B pexxume pepak-
TUpPOBaHUA NPOdUNA Bbl CMOXXETE MOMEHATb CBOM NCEBAOHUM, e-mail, onvcaHue, yCTaHOBWUTb
cdoTorpacduio, NOAKNIOUNUTb BHELLHWUE CEPBUCHI.

MNocne 3atana pervctpauuu Mbl Nonagaem Ha MMaBHYKO CTpaHULY, B IEBOM YacTU KOTOPOM
BUAMM CMUCOK MOAY/EN, KOTOPbIMU MOXXEM BOCNOJIb30BATLCS, @ NOL HUMU CMIUCOK MPOEKTOB.

1
AUTODESK
ClAID TINKERCAD

3D-npoeKTol

Uenw it
L

Bnokwn Kopa CO30ATh

YpoKW

t | Co3aaTe Npoek

Puc. 161. Bug nporpammsl

YT106bl CO3aaTh HOBbIM NPOEKT, AOCTAaTOMHO HaxkaTb KHoMKy «Co3parb NpoeKkT», pacnono-
YKEHHYIO MoJ CMMCKOM NpoekToB. [ocne 3toro byaeT co3aaH NpoekT ¢ Ha3eaHueM Tuna Project
N. Ha>kaB Ha Hero, Mbl neperaémM B peXXUM NPOCMOTPA CMMUCKA CXEM, BK/OYEHHbIX B 3TOT NPO-
eKT. TaM ke Mbl CMOXXeM U3MeHWUTb CBOMCTBA NPOEKTa (BKNOYas Ha3BaHUE), HAXKaB Ha COOTBET-
CTBYIOLLMIM 3HAYOK Cpa3y Noj, Ha3BaHUEM.

Cozparb HoByto cxemy B Tinkercad MoxkHO aByMmsi cnocobamu:

1. B meHto cnesa Bbibparb Circuits u cnpaea Hag cnuckom cxem Bbibpatb komaHgy «Co-
3patb uenb». HoBas cxema byaet coznaHa BHe Kakoro-nMbo npoekTa.

2. Co3patb cxeMy B onpefenéHHoMm npoekte. [na 3Toro Hago cHavana nepewTv B OKHO
MPOEKTa, a 3aTeM HaxkaTb Ha KHonky «Co3patb» cBepxy Hag cnvckoM. osBuTca nepeyeHb TH-
noe cxeMm, Mbl Bbibupaem «Llenb». CozgaHHas cxema GyneT fOCTYMHA B 3TOM CMUCKE U B CMU-
cke Bcex npoekToB B MeHto Circuits.

MNocne BbINONHEHMA KOMaHAb! Bbl CPa3y e neperaete B PeXXuM pefakTUPOBaHUSA CXEMbI,
He BBOAS Ha3BaHuA. MMsa ansa cxembl hopMUpyeTCs aBTOMATUYECKM.

* Y1066l 13MEHUTb HAa3BaHUE CXEMbI Y OTPEAAKTUPOBATb €€ CBOWCTBA, HY)XXHO NMepenTH B
PEXXUM NPOCMOTPA CMUCKa CXeM, HABECTU Ha 06/1acTb C HA3BAaHWMEM CXEMbl U HaXKaTb Ha
UKOHKY «Hactpoikn». OTKpoeTcs OKHO, B KOTOPOM Bbl CMOXETE OTPEAAKTUPOBaTh Napa-
MeTpbl.

* 1N ypaneHua cxemMbl HA4O B TOM e peXkuMe 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 pexvMm peaaKTUPOBAHUA HY)XHO HABECTWM KYpCOP MbilM M BbiOpaTb

nosiBUBLLYIOCS KOMaHAy «M3MeHUTb».

RIERLT  iTODESK:

K|E: .
— TINKERCAD
(C |A|D
{fﬁxnarb uenb:
3D-npoekTbi !
HauerHaTs
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Sizzling Uusam Ynanuto
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Project 2

Mrmaimed 1
Puc. 162. Bug nporpammsi
HaxkaB Ha komMaHay «M3mMeHUTb», Mbl MONagaem B pexxum pefaktupoBaHus cxembl. C nomo-

Wbl YAOBHOro M MPoCToro rpacmyeckoro MHTepdenca MoXKHO HapUCOBaTb XKeNaeMyto 3eK-
TpuuecKyto cxemy. Mbl MOXeM BblaensATb, NEPEeHOCUTb OObEKTLI, YAANATb UX MPUBbIYHBIM BCEM

CcrnocoboM C NOMOLLbIO MbILLMU.
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Puc. 163. Bup nporpammbl

B pexxume pegaktMposaHusa paboyee OKHO NoAeNeHO Ha [iBe YacTu: CripaBa pacnosioXKeHa
naHenb C 3aKnagkamu — 310 6GubnuMoTeka KOMMoHeHToB. Hag Hel HaxoauTca o6nactb BU3y-
afbHOro pefaKTUPOBAHMSA CXeMbl C NaHesbi0 MHCTPYMEHTOB M C/leBa HaxoauTca obnactb pas-

MeLEHNA CXEeMbl.

.'_q_; FOE B T RO e Rt BeonopT L2500

S & O~ ~ B S B - —

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

* [oeTtOp

* AHHOTaums (co3gartb NpUMedaHue)

* CKpbITb/NoOKasartb 3/ieMeHT

B npaBo# vactu:

* Oto6pasunTb NaHesib NPOrPaMMUPOBaHUA

* 3anycTuTb CUMYNIATOP CXEMbI

* Jkcnopt

* [logenutbea

CocraBbTe cxeMy, NpefcTaBNeHHYO Ha pucyHKe. [lns atoro Heobxoamnmo Bbibparb cBeToau-
oa v Arduino Uno.

e umn ARDUINO

Puc. 165. Bup nporpammbl

3aI'IyCTVITe NPOEKT, Bbl6paB Ha «Hauatb MogennpoBaHue». 3aFOpMTCF| cBetognon.

ANALDG N

.

o e

Puc. 166. Bup nporpammbl

BbiBoabl: B xoae BbinosHeHUs naboparopHon paboTbi MO3HAKOMMUIUCL C CUMYISTOPOM
Tinkercad gna Arduino.
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KoHTponbHbIe Bonpochi:

1. Kak cospgatb npoekr B Tinkercad?

CETb LEHTPOB LULU®POBOIO
OBPA3OBAHMUSA AETEN «IT-KYB»

B— 8

-Aivﬁf/

B—B
\-A\

%

6]

2. MNepeuncnute BoamoxxHocTh Tinkercad pna Arduino.
3. HasosuTe ocHoBHble KOMMNOHeHTbl HTepdeiica Tinkercad.

JNaboparopHas pabora Ne 2,
HanucaHnue nporpammsbl ansa Arduino

TEOPETM‘-IECKaSI 4acTb

B 6onblwimnHcTBE cnydyae onAa pa6OTbI C NpoeKTaMun Arduino BbinonHsaeTcs cne,u,yrou.l,wﬁ anro-

PUTM OENUCTBUM:

1. Co3patb HOBYIO CXEMY MU OTKPbITb CYLLECTBYIOLLYIO AN PEAAKTUPOBAHMS.

2. Wcnonb3ys BU3yanbHbIM peaakTop, CO34aTb CXeMy.

3. Hanucatb ckeTy B pefilakTope Koaa U 3arpy3vTb €ro B BUPTYasbHbI KOHTPOIED.

4. 3anycTuTb PeXXMM CUMYNSALUK, NPU KOTOPOK Mnata BUPTyasibHO NOAK/OYAETCA K UCTOM-
HUKY NMWUTAHUA M CXeMa HaymHaeT pabotatb. BHecTn HauanbHble faHHble A4S OATYMKOB U Ha-
6n1104aTh PeaKUMIO CXeMbl KaK BM3yasnbHO, TaK M HA BUPTYaslbHOM MOHWTOPE NopTa BHYTPM ca-

MOro cepsuca.

n PaKTU4ecKaa 4acCTtb

Llenb pa6oTbi: HayuMTbCA CO34aBaTh M MpOrpaMM1MpoBath cxembl B Tinkercad.

Xop naboparopHoi pabotbi

Co3zpaite HOBbIM MPOEKT.

MNepexoguM B HErO M HaXKMMaeM Ha KHOMKY
Create, Bblbupasa tun — Circuit. MNMocne 3toro
Lliara OTKpbIBAeTCA BMU3yasibHAs cpefa pefaKTu-
pOBaHWA, B KOTOPOW Mbl CMOXEM KaK Hapwuco-
BaTb CXe€My, TaK M Hanucatb M OTNaaUTb CKeTY
Arduino.

CospaBas cxeMy, BbINOHAEM TaKOM MOPAROK
OeNCcTB1M:

1) BbibupaeM Hy>KHble KOMMOHEHTbl M3 6u-
6/IMOTEKM KOMMOHEHTOB BHU3Y 3KpaHa U pasme-
LLLaeM UX B Mosie pegakTopa.

2) CoeouMHAeM KOMMOHEHTbI C MOMOLLbIO
BUPTYyasIbHbIX NPOBOAHUKOB, PUCYSA MX MbILLIKOMW.

3) Pepaktvpyem napameTpbl KOMMNOHEHTOB
(HanpuMep, BeNWYMHY COMPOTUBIIEHUA 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 OOCTYNHO MHOXECTBO rOTOBbIX
3/1EMEHTOB, OT pe3ncTopa U baTapeirku 4o Moay-
nen Arduino. lns yaobcTtea HaBuraumm Bce ane-
MEHTbl pa3buTtbl Ha Tpu BKAagku: Basic

B conepkanue
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Puc. 167. Bup nporpammbl
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Components. OcHoBHble KOMNOHeHTbI; Allcomponents. Bce gocTynHble KOMNOHeHTbI; Starters.
[oTOBblE NpefyCTaHOBNEHHbIE CXEMbI.

—AgeTyn

FLOBATIH B

; -
UcHoBHbIE

KotanoHEH TR

OcHOBHBIE
Bee

Crapronsie Hadope!
CcHOBHbIE
Arduino
Microbit
Ceopku Llensi

Bce

Puc. 168. Bup nporpammbl

Boibepem 3aknaaky Craptosblie Habopbl — Arduino. Cospatenv cepsuca noaroToBUIN He-
CKOJIbKO FOTOBbIX CXEM, KOTOpble MOXHO Cpasy e MOArpy3uTb B MPOEKT U pefaKkTMpoBaTh No
CBOEMY YCMOTPEHHIO.

Hatgute B cnncke nobyto cxemy ¢ Arduino v KAMKHUTE Ha Heé. [ocne NOBTOPHOro KuKa
3/1IeMeHTbI cxeMbl ByayT pa3melueHbl B obnactv pegaktuposanus. [lasaiTe ans npyvmepa Bbi-
6epeM cxeMy TPEXKHOMOYHOrO My3blKaslbHOrO MHCTPyMeHTa. PasmecTue e€, yBuaum Ha skpaHe
cnepytollee:

156

Puc. 169. Bug nporpammbl
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Ilns npumepa Bbibepem cxemy «MepuaHue». Pasmectvs e€, Mbl yBUOMM Ha 3KpaHe creny-
oLee:
L B - — - [E7 Kon P HauaTe mogemkpons

Cragt
Ardy

Puc. 170. Bug nporpammbl

KnukHyB Ha pasbém Arduino MM HOXKKW 3NEKTPOHHbBIX KOMMOHEHTOB, MOXHO Mpucoeaun-
HUTb K HEN NPOBOJA, KOTOPbIM LLEYKAMKU MbILIKU Mbl MPOTArMBaeM Mo BCEM Hallel cxeme Ao
enaemom Touku. [1ns oTMeHbl YCTAaHOBKM MPOBOAA HYXKHO HaxkaTb Ha Esc munv Mbikon Ha-
YKaTb Ha COOTBETCTBYIOLLYIO MKOHKY Ha NaHeNu MHCTPYMEHTOB.

Bce MHCTpyMeHTbI AN pefaKTMPOBaHUS Kofa CTaHOBATCA AOCTYMNHbI NOC/e nepexoaa B Co-
OTBETCTBYIOLLMI PEXKUM MPU HAXKATUM Ha KHOMNKY «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;

* MOAKAIOUYUTb BUBANOTEKH;

* CKauaTb KOp, Ha CBOM KoMnbioTep B BUAe haina ¢ paclumpeHreM .ino (CKeT4 apaymHo)

* 3anyCTUTb OT/IAAYMK C BO3MOXHOCTbIO CO3aHUS TOYEK OCTAHOBOK MU MOHWTOPWUHIOM CO-

CTOSIHUI NepeMeHHbIX
* 0TO6pPa3mUTb UM CKPbITb OKHO MOHMTOPA

. - — [ ko P HauaTE MOQRAPOnaH N Sucnont o 1T

ASCTR
Bnomn - ¥ = 3 1 (Arduing Una R3] =

Puc. 171. Bug nporpammbl
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Insa 3anycka cumynstopa Heob6XoauMo HaxkaTb Ha KHomMKy «Hauatb mogenupoBaHue» Ha
BEPXHEW NaHenNu.

[lns oCTaHOBKM HY>KHO HakaTb Ha Ty YXe KHOMKY eLlé pas.

Yrto npoucxogut Bo Bpems cumynaumun? lNpakTuyeckn To e camoe, 4To U npu pabore ¢
peanbHol cxemoin. CBeToanoabl CBETATCA, Nbe30ou3syyartesib U3LAET 3BYKW, Basibl ABUraTesnen
Bpawatotca. Mbl MoXkeM oTcnekuBaTb TeKyliMe nokasatenu (HanpskeHue, TOK) C MOMOLLbIO
MHCTPYMEHTOB MOHUTOPUWHIa. A Take Co34aBaTb BHELUHWE CUTHasbl, NoJaBas Ha AATYUKU He-
06X04MMble 3HAYEHUSA, U OTC/IEXKMBATb PeaKLmMio NnporpaMmbl. Hanpumep, MOXXHO 3aaarb Mbilu-
KOW pacnosioxeHue obbeKTa [0 JaTyMKa PacCTOAHMSA, 3HaYeHWe OCBeLLEHHOCTU ans doTope-
3UCTOpPa, NOBEPHYTb PYYKY NOTEHUMOMETPA. TaKKe NpeKpacHoO paboTaloT Takue 3/1eMEHTbI, Kak
LCD-aucnneit — BbiBOAMMas MHpopMaumsa oTobpasutcs NpPAMO Ha 3KpaHe BM3yaNnbHOro KOM-
MOHeHTa.

BbiBoabI: B XxOa€e BbiNonHeHUs naboparopHoi paboTbl HAYYMIUCb CO34aBaTb M Nporpam-
MupoBaTtb cxembl Arduino B Tinkercad.
KoHTponbHble Bonpochi:

1. Kakue cxembl Arduino npeactaeneHsl B Tinkercad?
2. Kak 3anyctuTb npouecc MoaenMpoBaHns?
3. Kak nogkniouutb 6ubnunoteku B Tinkercad?

OvpakTuyeckue marepuanbl

NHTepakTMBHOE 3apaHne «basoBble 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 KoaMpoBaHUA U Nepepadvu uHhpopmMmauum

NMnaHupyeMble pe3synbraTbl OCBOEHUA y4eOHOro npeamMeTta
C ONMUCAHMEM YHUBEPCA/bHbIX Y4EOHbIX B,EUCTBUN,
AoCTUraeMbix obyuarowmmmcs

JInyHocTHBbIE:

¢dopmMHpoBaHME YMEHUSA CAMOCTOATENTbHOW AEATENbHOCTH;

hopmupoBaHue ymeHus paboTtatb B KOMaHze;

hopMUpoBaHMe KOMMYHWKATUBHbIX HaBbIKOB;

(hopmMrpoBaHME HABLIKOB aHaM3a M CaMOaHaNu13a;

thopMrpoBaHWe LeneycTpeMIEHHOCTU U YCUOYMBOCTHM B MPOLLECCE TBOPYECKOM, UCCe-
[oBaTteNibCKon paboTbl M yuebHOWM AeATeNbHOCTH.

MpeameTHble:

¢opMUpoBaHME OCHOBHbIX MOHATUM, CBA3AHHbIX C KOAUPOBAHUEM U NPeacTaBfeHUEM
nHcbopMauumu;

hopMrpoBaH1e NOHATMI O paboTe C CUCTEMaMK CYUCTIEHUN;

opmMupoBaHMe 3HaHUA 06 OCHOBHbIX NMPUEMAX PaboTbl B Pas/IMYHLIX MO3ULMOHHbIX
CUCTEMax CYUCNEHUS;

opmMupoBaHMe 3HaHMI 06 OCHOBHbIX CNOCOOax KOAMPOBAHUSA Pa3/IMHHbLIX BUAOB MH-
dopmanmu.

MeTtanpegMeTHble:

¢opMupoBaHMe yMEHUSA OPUEHTUPOBKK B CUCTEME 3HAHUM;

dopmupoBaHue ymeHus Bbibopa Hanbonee 3chheKTUBHbIX CNOCOBOB pelueHus 3aaad
Ha KOMMbIOTEPE B 3aBUCUMOCTU OT KOHKPETHbIX YC/IOBUM;

opmMupoBaHMe NPUEMOB NMPOEKTHOM AEATENIbHOCTH, BKIlOYAA YMEHUs BUAETb npobe-
My, hOpMYyNMPOBaTb TEMY U Liesib MPOEKTA, COCTABNATL MNJ1IaH CBOEN AEATE/IbHOCTH, OCY-
LLLeCTBNATb AEWCTBUSA NO peanu3auuu nnaHa, pesysbrar CBoen AesATeSIbHOCTU COOTHO-
CUTb C Lenbto, Knaccuduumposartb, Habnogarb, NPOBOAUTL SKCNEPUMEHTLI, AeNaTb Bbl-
BOAbl M 3aK/NI0YEHUSA, AOKA3bIBATb, 3aLLUMLLATD CBOM MAEW, OLLEHMBATb pe3ynbTaTbl CBOEM
paborbl;

¢opMupoBaHMe yMeHUs pacnpeneneHus BpeMeHu;

¢dopmMHpoBaHNE YMEHUI yCreLHOW caMonpe3eHTaLm .

®Dopmbl KOHTpONSA

Bo BpeMA npoBeneHnA KypcCa npegnosiaraetca TeKYLLI,VIi;I, I'IpOMe)KyTOLIHbIﬁ W UTOTOBbIN KOH-

TpO”b.

TeKyLiMI KOHTPONb OCYLLECTBNIAETCSA PErynspHO BO BPeMs NpPOBeAeHUs Kaxkgoro nabopa-
TOPHOrO 3aHATUA, 3aK/NIOYAETCA B OTBETE YHALLMXCA HA KOHTPOJIbHbIE BOMPOCHI, AEMOHCTPaLUH
NONy4YeHHbIX CKPMNTOB B cpeae Scratch, hpoHTanbHbIX ONPOCOB yuuTENEM.

Take B TeMaTM4YeCKOM NNaHUPOBAHUK NPeAnonaraeTcs KOHTposibHasA pabora.

MprMepbl KOHTPONbHBLIX PaboTbl NPeacTaBAEHbl HUXKE.

1) MNepeBeauTte B AECATUYHYIO CUCTEMY CHUCTIEHUSA:
a) 10111,011,
6) AB3,26

2) BbinonHWTe nepeBos U3 AeCATUYHOW CUCTEMbI CYUCTIEHUS:
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 opraHM3aumUmn y4eOHbIX 3aHATUI

MnaHbl yuebHbIX 3aHATUN

1. TexHonoruu nepepayu uHpopmauumu

PekomeHayeMoe KOnM4eCcTBO YacoB Ha JaHHylo TeMy — 2 yaca.

NnaHupyemMblie pesynbrarthbl

NMpepmeTHbIE: NoNyYyeHMe 3HAHWUM O MOHATUU MHDOPMaLMKU, CBOMCTBAX MHDOPMaLMK, TeX-
HoNorusx nepefayv MHbopMaLuu.

MeTanpeameTHble: yMeHWe NpoaHanvM3MpoBaTb NOCTaBMEHHYIO 3aAaqy U Te YC/OBUS, B
KOTOPbIX OHa AO/KHA OblTb peanusoBaHa, pacCMaTpuBaTb pasHble TOYKWU 3peHUs U BbibpaTb
npaBu/IbHbIA NYTb peannsaunn NoCTaBNEeHHbIX 3a4ay.

JIn4HOCTHbBIE: FOTOBHOCTb U CNOCOBHOCTb OOYYAIOLLMXCS K CAMOPA3BUTHIO U JIMUHOCTHOMY
camoonpeeneHuio; OTBETCTBEHHOE OTHOLLEHWE K YYEHUIO, TOTOBHOCTb U CMOCOBHOCTL 0byya-
IOLLIMXCS K CaMOPa3BUTHIO MU caMoobpa3oBaHUI0 Ha OCHOBE MOTMBALMM K OOYYEHUIO U NO3Ha-
HU1IO.

2. KopupoBaHue uHdopmaumm

PekomeHayeMoe KOIMYeCcTBO YacoB Ha AaHHYylo TeMy — 2 vaca.

MnaHupyembie pesynbraThbl

MpepmeTHbIe: NONYyYEHUE 3HAHWUI O CNOCcObax KOAMPOBAHUA MH(OPMALMK, 3aKPENIEHUH
YMeHU1s1 KOAMpPOBaTb MH(OPMaLMIO.

MeTtanpeameTHbie: yMeHMe NpoOaHaNM3MpoBaTh NMOCTAB/IEHHYIO 334ady W Te YC/OBUS, B
KOTOPbIX OHa AO/KHA ObiTb peanusoBaHa, pacCMaTpuBatb pa3Hble TOYKWU 3peHUs U BbibpaTb
NPaBW/bHbINA NYTb peasM3aunu NOCTaBMeHHbIX 3aaau.

JIn4HOCTHbBIE: FOTOBHOCTb U CMOCOBHOCTb 0BYYAIOLLMXCA K CAMOPA3BUTHIO U JIMYHOCTHOMY
caMoonpefeneHuio; OTBETCTBEHHOE OTHOLLEHWE K YYEHUIO, TOTOBHOCTb U CMOCOOHOCTL 0byya-
IOLLIMXCS K CaMOPa3BUTHIO MU caMOObpa3oBaHUI0 Ha OCHOBE MOTMBALMM K OOYYeHMIO U NO3Ha-
HUIO.

3. KogupoBaHue uucnosou nHdopmauum

PekomeHzyeMoe KOIMYeCcTBO YacoB Ha AaHHYlo TeMy — 2 vaca.

MnaHupyembie pesynbrathbl

MpepmeTHbIe: NonyyeHne 3HaHWit 06 onpefeneHnn CUCTEMbI CUMCNIEHUS, MOHATUM MO3U-
LLMOHHbBIX U HEMO3ULMOHHbBIX CUCTEMAX CYUC/IEHWUSA; OCHOBAHWW W andaBuTe CUCTEMbI CYUCIe-
HUS; HAYYUTb NEPEBOANTb YMC/A U3 AECATUYHOW CUCTEMbI CYUCSIEHUSA B BOMYHYIO, BOCbMEPUY-
HYIO U LIECTHaALATEPUYHYIO.

MeTtanpeameTtHble: ymMeHWe NpoaHanu3MpoBaTb MOCTABEHHYIO 33fadyy U Te YC/I0BUS, B
KOTOPbIX OHa AO/KHA ObiTb peann3oBaHa, pacCMaTpuBaTh pasHble TOYKU 3peHus W Bblibparb
MPaBWJIbHbINA NYTb peanusaummn NocTaBeHHbIX 3a4ad.
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JInuHOCTHbBIE: rOTOBHOCTb M CMNOCOBHOCTb o6yqarou.|,14xcn K caMOpa3BUTUIO U TIMMHOCTHOMY
caMmoonpeneneHno, oTeeTcCteeHHoe oTHoweHne K y4eHUo, rOTOBHOCTb 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. Yenoeek cyliecTByeT B MUpe UHGPOPMaLMK, OH NOCTOSHHO NoJsy4aeT
MHOPMAaLMIO U3 OKPYXKAIOLLLErO MMPA C MOMOLLbIO OPraHOB YyBCTB, XPaHUT €€ B CBOEM nams-
TW, aHAIM3UPYET C MOMOLLbIO MbILLSIEHUS U OOMEHUBAETCA MHOPMaLMEN C APYTMMU NIO4bMMU.

HopmanbHoe thyHKLMOHWPOBaHKWE XKMBbIX OPraHM3MOB HEBO3MOXKHO 6e3 NosyyYeHus U uc-
nosib3oBaHUa MHopMaumrmn 06 okpyxatowen cpeae. lNoseaeHne XXMBbIX OPraHM3MOB CTPOUTCS
Ha OCHOBe MonyYyeHUs MHOPMALMOHHBIX CUrHanoB. MH¢opMaLMOHHbIE CUrHaNbI MOTYT UMETb
Pa3fIMyHyo (hU3UYECKYIO MM XMMUYECKYIO NPUpOoAY. ITO 3BYK, CBET, 3anax v ap.

MNoBeneHWe yenoBekKa TaK e, Kak U XMBOTHbIX, CTPOUTCS HAa OCHOBE aHasiM3a MHpopMauu-
OHHbIX CUTHANIOB, KOTOPbIE OH MOJy4aeT C MOMOLLbI OpPraHoB YyBCTB. HepBHble OKOHYaHUSA
OpraHoB 4YyBCTB (peLenTopbl) BOCMPUHUMAIOT BO3AEUCTBUE U NEPESAtOT ero No HEPBHOM CUCTe-
Me B MO3r.

Bo BpemMsa obwieHus C ApyrMMu NtoabMU YeNIOBEK nepefaér v nosiyyaet MHpopMauumio B
hopMe coobLLEHMI C MOMOLLbIO COTEH eCTECTBEHHbIX A3bIKOB. Ha 3ape yenoseuyeckom uctopmu
ANA nepefayun nHopMaumMm UCNosb30oBascs A3blK XXECTOB, 3aTeM MosABUIACh YCTHaA peyb. Ye-
NOBEK HAayyusca 3anucbiBatb MHopmaumio. Mepeble cnocobbl 3anuMcu MHGopMauMn — 3TO
HaCKasibHble PUCYHKW. 3aTeM MosiBUIacb MUCbMEHHOCTb — 3anucb COOBLLEHWI C MOMOLLbIO
creuunasnbHbiX 3HAaKOB — OyKB.

B cootBetcTBUM CO CNOCOBOM BOCMPUATUS 3HAKM MOXKHO Pas3feNuTb Ha 3pUTESIbHble, CNy-
XOBble, Oocsi3are/ibHble, 0OOHATENbHbIE U BKYCOBble, MPUYEM B 4Y€/OBEYECKOM OOLLEHWUM WC-
MONb3YIOTCA 3HAKWU NEPBbIX TPEX TUMOB.

K 3puTenbHbiM 3HakaM, BOCMPUHUMAEMbIM C MOMOLLbIO 3PEHUS, OTHOCATCA BYKBbI M LMdPbI
(OHM MCnoNb3YIOTCA B MMCbMEHHOMW peym), 3HaKU XMMUYECKUX 3/IEMEHTOB, My3blKasibHble HOTbI,
LLOPOXKHbIE 3HAKU U T. .

K cnyxoBbiM 3HaKaM, BOCNPYHUMAEMbIM C MOMOLLbIO C/lyXa, OTHOCATCSA 3BYKW (OHM MCMONb-
3ylOTCA B YCTHOW peuYM), a TaKKe 3BYKOBblE CUrHasbl, KOTOpPble MPOM3BOASATCA C MOMOLLbIO
3BOHKA, KOJIOKONA, CBUCTKA, ryAKa, CUPEHbI U T. A.

Insa cnenbix paspabortaHa aszbyka Bpains, kotopas ucnonb3yet ocssartesibHbid Cnocob
BOCNPUATUA TeKCTOBOM MHbopmauun. K paspasy ocssartenbHbiX 3HAKOB NMPUHAANEXKAT TaKxKe
YKEeCTbI-KacaHWs: PyYKOMOXaTus, NoxJIonbiBaHWA No naeyy 1 ap.

B KOMMyHMKaLMM MHOMMX BUAOB >KMBOTHbIX OCOOYIO pOsb UrpatoT 0OOHATENbHbIE 3HAKM.
YXMBOTHbIE MOMEYaloT CBOKO TEPPUTOPHIO OBUTAHMA C MOMOLLbIO 3anaxos, YTOObl OTAYrHYTb Yy-
)KaKa v nokasarb, YTO AaHHas TepPUTOPUSA YXKe 3aHATa.

[na ponroepeMeHHOro XxpaHeHWs COOBLLEHNUSA C MOMOLLbIO 3HAKOB 3aMM1CbIBAOTCSA HA HOCK-
Tenu nHdopmaLluu.

3HakoBble cucteMbl. B ocHoBe 3HAKOBOW CUCTEMbI NEXWT HAOOP 3HAKOB, Ha3blBaEMbI
andasnTOM. ITW 3HAKU UMEIOT onpenenéHHyto dusmndyeckyto npupoay. C HeKOTopbIMK 3HAKO-
BbIMW CUCTEMAMM Bbl XOPOLLIO 3HAKOMbI U MOCTOSSHHO MMM MOJIb3YyeTeCh (A3bIKKU, YNCIA, LLOPOXK-
Hble 3HaKu), C APYrMMU MO3HAKOMUTECb Aanee. EcTecTBeHHbIM 4YenoBeYECKUW SA3bIK — 3TO
3HaKoBas cucTtema. B ycTHOM peun 3HaKM — 3TO 3BYKM, B MMCbMEHHOW — OYKBbl UNK andaeur.
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B pasnuuHbix Haykax 6binun paspaboTaHbl Tak Ha3biBaeMble opMasibHble A3bIKKA (CUCTEMDI
cuncneHus, A3biK anrebpbl, A3bIKM MPOrPaMMUPOBaHUA U Ap.), OT/IMYME KOTOPbLIX OT €CTECTBEH-
HbIX 13bIKOB COCTOMT B CYLLECTBOBAaHUW OrPaHUYEHHOrO KOIMYeCcTBa CTPOrnX NpaBus rpamma-
TUKM U CUHTaKCMCa M B OAHO3HAYHOM 3anuCK 3HaKaMu cMbicna coobuieHus. Hanpumep, aecs-
TUYHYIO CUCTEMY CHMC/IEHUS MOXKHO paccMaTpuBaTth Kak hopMasibHbIM S3biK, UMeloLwmi anda-
BUT (UMpPbI) U NO3BONAIOLLMI UMEHOBATb U 3aMMUCbiBaTb OOBLEKTLI (YMCA) M BbINOMHATL Had
HUMK apUdMeTUYECKUE onepaLmm No CTPOro onpeaenéHHbLIM Npaesunam.

CywiecTsytoT hopMasbHble A3blKM, B KOTOPbIX B KAYe€CTBE 3HAKOB MCMOJb3YIOT He BYKBbI U
undpbl, a Apyrue CUMMBOJbI, Hanpumep 0603HAYEHUA XMMUYECKUX 3/1EMEHTOB, MY3blKaslbHbIX
HOT, M300paXKeHWUsA 3/1EMEHTOB 3/IEKTPUHECKUX MU JIOTMYECKUX CXEM, LOPOXKHbIE 3HAKM, TOUKU
v Tupe (Koa asbyku Mopse).

[OBouuHas 3HaKoBas cuctema. B npoueccax xpaHeHus, 06paboTku 1 nepenayv uHdop-
MauWu B KOMMbIOTEPE MCMOMNb3YeTCs ABOMYHAS 3HAKOBasA cUCTEMA, andaBUT KOTOPOM COCTOMUT
Bcero u3 aByx 3HakoB {0, 1}. DOu3nyeckn 3HaKku peanusytotca B hopmMe 3NEKTPUYECKUX UM-
nynbcoB (HeT umnynbca — 0, ecTb uMnynbc — 1), a TakXKe COCTOAHWUI iYeeK onepaTUBHOM
NamsATU M y4acTKOB NOBEpPXHOCTEW HocuTenen uHdopmauumn (ogHo coctosiHue — 0, ppyroe
coctosHne — 1).

MMeHHO fBOMYHAas 3HAKOBAs CUCTEMA MCMOJIb3YETCA B KOMMbIOTEPE, TaK KaK CyLLeCTBYiO-
LLMe TEXHUYECKME YCTPOMCTBA MOTYT HALEXKHO COXPAHATb MU pacrno3HaBaTh TOMIbKO [Ba pasfivy-
HbIX COCTOAHMSA (3HaKa).

MpakTuuyeckasa yacTtb

Llenb pab6oTbl: 03HaKOM/IEHUE C NOHATUEM MH(OPMALMK, CBOMCTBA MH(OPMALIMM, TEXHO-
Nnoruun nepefayv MHcbopMaLuu.

Xop nabopaTtopHoi paboTbl
Pabota c nporpamMmamu 3anucu U BOCNpOU3BeaeH s BUOEO- U ayanodannios.

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/IoBeK NnoJsiydaeT MHhOPMaLMIO O BHELLHEM MUpe?

3. Kak Ha3biBaeTcss Habop 3HAKOB, ieXKallMi B OCHOBE 3HAKOBOW CUCTEMbI?

4. B 4ém cocTtouT otmiumne hopMasibHbIX S3bIKOB OT €CTECTBEHHbIX?

5. B kako#i chopme peanusytotcs pU3nYeCKU 3HaKU ABOUYHOW 3HAKOBOMW CUCTEMbI?

JlabopaTtopHas pabora 2.
KoaupoeaHue uHdopmauum

TeopeTuuecku matepuan

KoauposaHue nHdopmauuu. B npoueccax BocnpusaTtus, nepegadm U xpaHeHusa MHdop-
MaLMK KMBbIMU OpraHU3MaMu, YE/TOBEKOM U TEXHUYECKUMU YCTPOMCTBAMU NMPOUCXOAUT €€ KO-
AvpoBaHue. Pe3ynbTaTtoM KOAMpPOBaHUA SABNSIETCA NOCNEA0BATENbHOCTb 3HAKOB AAHHOM 3HAKO-
BOM CUCTEMBI, T. €. MH(POPMALMOHHbIM KOA.

MpuMepamu KOLOB ABNAIOTCA MOCNEAOBATENILHOCTU OYKB B TEKCTE, LUMGP B YUCIE, FeHeTU-
YeCKWUM Kop, ABOMYHbIM KOMMbIOTEPHbIM KOA U T. 4.

Kon coctout M3 onpegenéHHOro KosmMyecTsa 3HaKoB (Hanpumep, TEKCTOBOe cooblieHue
COCTOMWT U3 OonpeaenéHHOro Konnyectsa ByKs, YUCIO — U3 ONpeaenéHHOro Konndyecrsa uudp
UT. 4.), T. €. UMEeeT onpeaeneHHyio OJnHY.
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NHdopmauus, BbipaxkeHHas C MOMOLLbIO eCTECTBEHHbIX U (hOopManbHbIX S3bIKOB B MUCbMEH-
HOW chopMe, 0BbIYHO Ha3bIBAETCA TEKCTOBOW MH(OPMaLMen.

KonunuecteeHHas mepa uHgopmaumnun. Ecnm HekoTopoe coobuieHne NpUBOAUT K yMeHb-
LUEHUIO HEOoNpPeaenEHHOCTU HALLEero 3HaHWs, TO MOXHO FOBOPWTb, YTO TaKoe COoOoObLLeHne Co-
nepxuT nHdopmaumio. Takol noaxopn K MHdopMaLmm, Kak Mepa YMeHbLUEHUS HeonpenaesneH-
HOCTU 3HaHWSA, NO3BONSAET KOIMYECTBEHHO U3MePATb MHOpMaLMmio.

®dopmyna, KoTopas CBA3bIBAET MeXay COOOM KOMMYECTBO BO3MOXKHbIX MH(OPMALMOHHbIX
coobuennin N n konmuecteo uHdopmMauuu /, KoTopoe HeCET noslyyeHHoe coobuieHne, UMeeT
BUA;:

N = 2/(%).

MuHMManbHOM eauHULEN U3MEepPeHUs KonmdecTBa MHGOPMaLMK, KaK Bbl JO/MKHbI 3HATb U3
LKONBbHOIMO Kypca WHdopMaTtuku, ssnserca 6uT, a cregylower No BeSUYMHE eauHU-
ued — 6aunT, NpUYEM:

16ait = 8 6ur = 23 6ur.

A KpaTHble 6alTy eauHWLbl M3MEPEHUS KONMYeCTBa MHMOPMAaLMKU BBOAATCA CreLyloWwmM
obpasom:
1 kunobaiit (K6ait) = 2'° 6aitt = 1024 6aiir;
1 merabaitt (M6aint) = 20 Kéaitt = 1024 KéaiiT;
1 rurabaiit (M6aitt) = 2'° M6aitt = 1024 M6aiir.

@dopmyna (*) no3sonser nerko onpeaennTb KoM4ecTso MHopMaLum B COOBLLEHNH.

KoaupoeaHue TekctoBor uHdopmauuu. [1ns npeacraBneHns TeKCToBoM MHGopMaumm
(MponucHble U CTPOYHbIE BYKBbI PYCCKOrO M SIaTUHCKOTO andaBuToB, LUMdpbl, 3HaKU M MateMa-
TUYECKME CUMMBOJIbI) OCTAaTOMHO 256 pasnuyHbix 3HAaKOB. MOXXHO BbIYMC/IWUTL, Kakoe Kosude-
CTBO MH(OPMaLMK HeOHXOAUMO, YTODObI 3aKOAMPOBATbL KaXKAbIM 3HaK:

N =2=>256 = 2/=>28 =2/=>] = 86ur

Ina obpaboTku TeKcToBOW MHpOPMaLUKU B KOMMblOTEPE HEOOXOAMMO MPEefCTaBUTb €€ B
[ABOMYHOMN 3HAKOBOW cucTeMe. [11a KOAMpPOBaHMA KaXAoro 3Haka Tpebyercs KOMMYeCTBO MH-
dbopmaumm, pasHoe 8 6utam, T. e. A/IMHA ABOMYHOrO KOJa 3HaKa COCTaB/ISET BOCEMb ABOUYHbIX
3HaKOB.

KaxxaoMmy 3Haky Heo6xoaMMo NOCTaBUTb B COOTBETCTBME YHUKASIbHbIA ABOUYHbIN KO B WUH-
Tepeasne ot 00000000 no 11111111 (e mecaTnuHoM Koge ot 0 po 255).

Yenosek pasnmyaeT 3HaKM MO UX HA4YEepPTaHMIO, a KOMMbIOTEP — MO UX ABOWYHbLIM KOAaM.
lNpu BBOAE B KOMMbIOTEP TEKCTOBOM MH(OPMALMU MPOUCXOAMT €€ ABOMYHOE KOAMPOBAaHMWE.
MNonb3oBarenb HaXKMMaET Ha K/laBUaType KiaBuLLy CO 3HAaKOM, U B KOMMbIOTEP MOCTyMNaeT onpe-
LleNéHHan nocnenoBaresibHOCTb U3 BOCbMU 3/IEKTPUYECKUX UMMYNIbCOB (4BOUYHbIN KOA, 3HAKa).
Kop 3Haka xpaHWUTCs B onepaTtMBHOM NaMsATU KOMMblOTepa, rae 3aHMMaeT OfHy AYerKy (pasme-
pom 1 6awr).

B npouecce BbiBOga 3HAKa Ha 3KpaH KOMMbloTepa Npou3BoamuTCca obpatHoe KogupoBaHue,
T. €. Npeobpa3oBaHne ABOMYHOIO KOAa 3HaKa B ero nzobpaxeHue.

Kaxkpas umdpa ABOMYHOro KOMMbIOTEPHOTO Koaa HecéT 1 6ut nndopmauun. Cnenosaresns-
HO, coobuieHune, cocTosLee U3 ABYX UMUdP, coaepuT 2 6uta nHdopmauum, U3 Tpéx uudp —
36urauT. .

KoaupoeaHue rpacduueckon nHdopmauum. lpaduueckas mHbopmauus MoxeT ObiTb
npeacTaefneHa B aHasIoroBok (HenpepbIBHOM) Unu guckpetHon chopme. MNpumepom aHanoroeo-
ro npeacraBneHuss rpacduyeckon MHpOpMaLUK MOXKET CNYXUTb XXMBOMUCHOE MOJIOTHO, LBET
KOTOPOro U3MEHAETCA HeMnpepbIBHO, a AUCKPETHOrO — W300pakeHue, HaneyataHHoe ¢ NoMo-
LLLbIO CTPYWHOTrO NpUHTEpPa, COCTOsLLLEeE U3 OTAE/bHbIX TOYEK pa3Horo uBeTa. [paduyeckume mzo-
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OpaykeHUss U3 aHanoroso opmbl B LUGPOBYIO (OAUMCKPETHYO) npeobpasytoTca NyTéM npo-
CTPaHCTBEHHOW AMCKpeTU3auuu. [poCcTpaHCTBEHHYIO AMCKPETU3ALMIO M30OpaXkKeHWss MOXKHO
CPaBHWUTb C NOCTPOEHMEM M306paXKeHUs U3 MO3auKu (GOSbLLIOTO KONMYECTBA MasieHbKUX pas-
HOLBETHbIX CTéKoN). M306parkeHne pa3busaeTtca Ha OTaesibHble MasieHbKue parmMeHTbl (TOUKM,
WU MUKCENN), NPUYEM KaXKabl 3/1EMEHT UMEeT CBOM LiBET (KpacHbIW, 3€N1E€HbIA, CUHUM U T. 4.).

B pesynbrate npocTpaHCTBEHHOM AWCKpPeTU3auMK rpaduryeckas nHgopmauma npeacrasns-
eTCcA B BMAE pacTpoBOro mM3obpaxkeHus, KoTopoe GopMUPYeTCs M3 ONpeaeséHHOro Konude-
CTBa CTPOK, KOTOpble, B CBOIO O4epeb, COAEPIKAT onpenesiEHHOEe KOMMYECTBO TOYEK.

B npouecce guckpetusaumm MOryT UCNonb30BaTbCA Pas/IMyHbIE NaIUTPbI LLBETOB, T. €. Ha-
6opbl TeX LBETOB, KOTOPblE MOTYT MPUHWMaTb TOYKM U30OparkeHus. Konunuecteo usetoe N B
nanuTpe U KOMMYECTBO MHOopMaumK [, HeobxoaMMoe AN KOAUPOBAHUA LIBETA KaXKAOMW TOUKM,
CBsA3aHbl Mexxay cobom M MOryT BbiTb BbIMUCIIEHDI:

N =2,

B npocreiiwem cnyyae (4€pHo-6enoe nsobparkeHne 6e3 rpagaumii ceporo LgeTa) naaurpa
LLBETOB COCTOWT BCErO M3 ABYX LBETOB (4€pHoro u 6enoro). Kaxkaas Touka akpaHa MOXET rnpu-
HMMaTb OAHO U3 [ABYX COCTOAHMM («4EpHan» unu «benas»). MoXHO BbIMMCUTD, KAKOE Konye-
CTBO MH(OpMaLMK HeobXxoanMMo, YTOObI 3aKOAMPOBATL LBET KaXKA0W TOUKM:

2 =2=>2"=2'=>|=16u

KonuuecTtso nHgopmaumum, KoTopoe MCNonb3yeTcsa A5 KOAMPOBaHUA LBeTa TOYKM U306pa-
YKeHus, Ha3biBaeTcs rMybuHou uBeTta. Hanbonee pacnpocTpaHEHHbIMU 3HAYEHUAMU TNYOUHDI
LUBETa MPU KOAMPOBAHWUM LBETHbIX M300parkeHuit aensatoTca 8, 16 unm 24 6uta Ha TOuKy.

BpemeHHasa puckpetusauusa 3syka. [lna Toro 4tobbl KommnbioTep Mor obpabartbiBarb
3BYK, HEMpPEpPbIBHbINA 3BYKOBOW CUrHaN AOMKeH ObiTb Npeobpa3oBaH B LMMPOBYIO AUCKPETHYIO
dopMy C NoMoLLblo BpeMeHHON AUCKpeTM3aumnn. HenpepbiBHas 3ByKoBas BosiHa pasbusaetcs
Ha oTAesIbHble MasieHbKME BPEMEHHLIE YHaCTKU, MPUYEM AN KAaXKA0ro TaKOro y4acTKa yCTaHaB-
NUBaeTCA onpeaesnéHHbIM YpoBEHb rPOMKOCTU. TakuMm obpasoM, HerpepbiBHAA 3aBUCMMOCTb
FPOMKOCTW 3BYKa OT BPEMEHW 3aMEHSAEeTCS Ha [UCKPETHYIO MOC/iefoBaTeslbHOCTb YPOBHEM
FPOMKOCTH.

Yacrota auckpetusaumu. [1n1a 3anmMcu aHanoroBoro 3Byka W ero npeobpasoBaHus B
umdposyto hopMy Mcnonb3yeTcs MUKPOOH, NOAKMOYEHHDBIM K 3ByKOBOM nnare. Kayectso no-
NYYEHHOTO UMGPOBOro 3ByKa 3aBUCHUT OT KOJIMYECTBA U3MEPEHUI TPOMKOCTHU 3BYKa B €AUHULY
BPEMEHMU, T. €. YaCTOTbl AUCKpeTHU3aumnn. Yem Gosbluee KOMYECTBO M3MEPEHUIM NPOU3BOANTCS
3a 0fiHy ceKyHay (4em 6onblue YacToTa AUCKPETU3aLmMK), TeM TOUHee LMdPOBOIN 3BYKOBOW CUTr-
HaN NOBTOPSIET aHANIOrOBbIM CUrHaN. Yactota AUCKpeTM3aLmnM 3ByKa — 3TO KOJIMYECTBO U3Me-
PEHUIM FPOMKOCTM 3ByKa 3a OfHY CeKyHay. Yactora guckpetusauum 3ByKa M3mMepsieTcs B rep-
uax (M) v moxet nexkatb B guanaszoHe ot 8000 po 48 000 namepeHMIt TPOMKOCTM 3BYKa 3a
opHy cekyHay (ot 8000 go 48 000 ).

Fny6buHa KopupoBaHUA. YPOBHM FPOMKOCTM 3BYKAa MOXHO paccmarpueartb Kak Habop N
BO3MOJHbIX COCTOSIHWM, AN KOAUPOBAHUSA KOTOPbIX HEOBXOAUMO onpenenéHHoe KOMYeCTBO
uHcopMaummn I, koTopoe HasbiBaeTcs rybuHOW KoaupoBaHus 3ByKa. [nybuHa KogupoBaHus
3ByKa — 3TO KOJIMYECTBO MH(OPMALIMKU, KOTOPOE HEOOXOAMMO AA KOAUPOBAHWUA AUCKPETHbIX
YPOBHEN rPOMKOCTH UMpoBOro 3eyka. Eciim ussectHa mybuHa KogMpPOBaHWSA, TO KOIMYECTBO
YPOBHEW rPOMKOCTU LIM(POBOrO 3BYKA MOXXHO paccyuTarb.

Myctb rybuHa KoaMpoBaHusa 3ByKa cocTtaenset 16 6uT, Toraa KONMYECTBO YPOBHEN rPOM-
KOCTM 3BYyKa paBHO:

N = 2 = 2% = §5536.

B npouecce KoaMpoBaH1sA KaXKAoOMy YPOBHIO FPOMKOCTU 3ByKa NpucBanBaeTcs ceon 16-6u-
TOBbIM [BOMYHbLIN KOA, HauMEHbLUEMY YPOBHIO FPOMKOCTM OydeT COOTBETCTBOBAaTb KO,
0000000000000000, a Hanbonbwemy — MU,
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MNpakTUuyeckasa yacTb
LLenb paboTbi: 03HAaKOMJIEHME C MOHATMEM «KOAWPOBAHUE», CNOCOBAMU KOAUPOBAHUS.

Xop nabopaTtopHoi paboTbl

3apaHus:

1. 3ameHsas kaxaylo OykBy e€ NopsaaKOBbIM HOMepoM B andasuTe, 3alwundpyute dpasy:
«TULWIE EQEWLIb — OANBLUE BYOELb».

2. B npamoyronbHoi Tabnuue pasmepom 9 X 9 pacnonoskute Bce 6yksbl andasuta 1 3Ha-
Ku npenuHaHua. Co3gaamm KoguMpoBOUHYIo Tabnuuy: Kaykaoi 6ykee M 3HaKy NOCTaBUM B COOT-
BETCTBME ABY3HAYHOE YMC/IO — HOMEpP CTPOKWU M HOMep cTonbua. 3awmndpynTe C NOMOLLbBIO
aton Tabnuupl dppasy: «kMOCKBA — CTOJIMUA POCCUN».

3. MuHuManbHas eguHULA M3MEPEHUs KoNudYecTBa MHopMauMn — 3To (Bbibepute oguH
NpaBu/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. CryneHT 6epéT 3K3aMeHauMOHHbIN
6unet. Kakoe konnyecteo MHdopmMauum Nosyuymns CTyAeHT Nocsie Toro, Kak yeBuaen Homep 6u-
nera?

6. M3BecTHO, UYTO B Urpe KPeCcTUKU-HOMMKM BTOPOM UrPOK Mocsie MepBoro xoga nepeoro
urpoka nonyuunn 6 6ut MHpopmaumu. Kakon pasmep umeer none ans urpbi?

7. Kakoe KonuuectBo wHdoOpMaumMm HeCcET cooblleHne B BuAe [BOMYHOIO Kopaa
101010001001?

8. y6bwuHa useta npuHumaet 3HayeHus 4, 8, 16, 24, 32 6uta. Yemy paBHO KOIMHECTBO LiBE-
TOB B Na/UTpe ANA KaX4oro ciyyan?

KOHTpOﬂbeIe BOMPOCHI:

1. Yo Takoe MHOpPMALMOHHbIN KoA?

2. CKONbKO [LOCTaTOYHO 3HAKOB AJ1A KOAMPOBAHUS TEKCTOBOW MHGopMaLmn?

3. Kakoe konnuectso uHcbopmaummu HeobxoamMmo, YToObl 3aKOAMPOBATb LIBET KaXKA0W TOUKU?
4. Y1o TaKkoe rmybuHa KogMpoBaHus 3ByKa?

JNlaboparopHas pa6ora 3.
KoaupoeaHue uncnoeoi uHdpopmauum

TeopeTuuecku matepuan

[nsa 3anvcu MHdopMaummn o Konuyectse o6bEKTOB UCMOMb3YIOTCA YKucna. Yucna sanucol-
BAlOTCSA C UCMOJIb30BAHMEM OCODbIX 3HAKOBbIX CUCTEM, KOTOPbIE HA3bIBAKOTCA CUCTEMAMMU CYUC-
nenvs. Andaeut cUCTEMbI CYMCIIEHUSA COCTOWUT M3 3HAKOB, KOTOpble HasblBalOTCA Uucbpamu.
Cuctema cumcneHma — 3TO 3HAKOBAs CUMCTEMA, B KOTOPOM YMCNa 3anucbiBalOTCA Mo onpeae-
NEHHbIM NPaBWIaM C NOMOLLbIO 3HAKOB HEKOTOPOro andaBuTa, HasbiBaeMblx Ludpamu.

Bce cuctembl cuncnenuns genatcsa Ha ase 60sblune rpynnbl: MO3ULUMOHHbBIE U HEMO3ULIMOH-
Hble cMCTeMbl. B NO3MULMOHHbBIX CUCTEMAX CYMCNEHUA KONIMYECTBEHHOE 3HaYeHre undpbl 3aBu-
CUT OT €€ NMOJNIOXKEHUS B YMCIIe, @ B HEMO3ULMOHHBIX — He 3aBUCMT.

Heno3uuunoHHbie cucTeMbl cuucneHua. Kak Tonbko ntoamM Havyanu cumtatb, y HUX Nosi-
BWIACb NOTPEBHOCTL B 3anucK ynces. Haxoku apxeosioroe Ha CTOsiHKax NepBOObLITHbIX JlloAew
CBMAETENbCTBYIOT O TOM, YTO MepBOHAYasibHO KOJIMYECTBO MPEAMETOB OTOOpaXKkasivM paBHbIM
KOJIMYECTBOM KaKMUX-NMOO 3HAYKOB: 3apyboK, YEPTOUEK, ToUeK. Takas cucTemMa 3anucu Yucen
Ha3blBAeTCA eAMHUYHOM, TaK KaK /loboe YMCNo B Hel obpasyeTca NyTEM NOBTOPEHUS OQHOro
3HaKa, CUMBO/IM3UPYIOLLETO eANHULLY.
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[NpuMepoM HeNO3ULMOHHOW CUCTEMBI, KOTOpas COXpaHWUNacb A0 HALLMX AHEH, MOXET Ciy-
XWUTb PUMCKas CUCTEMA CYMC/IEHMS, KOTOpAs Hadana 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 yucen
100, 500 1 1000 vcnonb3ytotcsa natmHckue 6ykebl C, D u M.

B pumckol cucteme cuncneHua 3HadeHue umMdpbl He 3aBUCUT OT €€ MOJIOXKEHUS B YUChe.
Hanpumep, B pumckom yncne XXX (30) umdpa X BCcTpeyaeTcs TPUXKAbI U B KAXKAOM Clyyae
ob6o3Havaet ogHy U Ty e BennunHy — uucno 10, Tpu pasa no 10 B cymme gatot 30.

Y106l 3anmcaTtb YMCNO B PUMCKOW CUCTEME CUUCIIEHWUSA, HEOOXOAMMO Pa3fIOKUTb €ro Ha
CYMMY TbICSY, MONYTbICAY, COTE€H, MONYCOTEH, AeCATKOB, NATEPOK, eauHuUl. Hanpumep, necsa-
TMYHOe uucno 28 npencraenserca cnegyowmm obpasom: 10 + 10 + 5+ 1 + 1 + 1 =
= XXVIII (pBa pecatka, natépka, Tpy eAnuHULbI).

Mpu 3anMcK Yncen B pUMCKOM CUCTEME CHUCIEHUS NMPUMEHSETCA NPaBWUO: KaXKabli MeHb-
UMM 3HaK, NOCTABNEHHbINA cnpasa oT 6osbluero, NpubasnsaeTca K OoMbLLEMY 3HAKY, a KaXKabli
MEHbLUWI 3HAK, NOCTaB/IEHHbIN CneBa oT H6O/bLUero, BbluMTaeTcs U3 H6osbLuero 3Haka.

Hanpumep, pumckoe uncno IX obosHauaetr 9 (—1 + 10), a XI ob6o3Hauaet 11 (10 + 1).
Hanpumep, uicno 99 umeet cnepyiouiee npefctaBieHne B PUMCKOM CUCTEME CUUCTIEHUS:

XCIX = —=10 + 100—1 + 10

B NO3MLMOHHbIX CMCTEMAX CYMCNEHUA KONMYECTBEHHOE 3HaYeHMe LUdpbl 3aBUCUT OT
€€ nosunumn B yncne. lNosnuma umdpbl B uicne HasbiBaeTcs paspagom. Paspsaabl umcna Bos-
pacTaloT crpaBa HaseBo, OT MIaALLIMX PAa3pAA0B K CTapLUMM, MPUYEM 3HaYeHUA umdp B cocen-
HUX paspsgax Yucna pasvyaloTcs B KOJIMYECTBO pas3, paBHOE OCHOBAHUIO CUCTEMBI.

B HacToswee Bpema Haubonee pacnpoOCTPaHEHHOW MO3ULMOHHOW CUCTEMOW CUUC/IEHUSA
ABNSeTCA AecAaTMYHas cuctema. B vHdopmaTvke LWIMPOKO MCNONb3ylOTCA ABOUYHAS, BOCbMe-
pUYHasA W WecTHaguaTepmuyHas CUCTEMbI CHUCTIEHUS.

B pecAtnuHoM cucteme cuncneHus umdpa B KpaMHen 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 Bctpevaetcs B uncne
TPUXKAbI, NPUYEM camas npasas obo3Ha4aeT NATb eAMHWL, BTOpas crpaBa — MATb LECATKOB
W, HAKOHeL, TPeTbs — MATb COTEH.

Bbiwe pecatnyHoe uncno 555 6biio 3anMcaHo B MPUBbLIYHOMW A8 HAC CBEPHYTOM dopMe.
Mbl HacTOMBbKO NPUBLIKNIM 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 CYUCIEHUS.

B pazeépHyToi hopMe 3anmcu Yncna yMHoXKeHHe umMdp YMcna Ha OCHOBaHWE NPOU3BOAMT-
ca B sBHOM copme. Tak, B pa3BepHyToM chopme 3anucb yucna 555 B fecsATUYHOW cUcTeMe
OyneT BbirALeTb Cneaytowmm obpasom:

5554 =5 - 102 + 5. 10" + 5 . 10°,

Insa 3anucu fecatmyHbiX Apobein MCNoMb3yloTCa paspaabl C OTPULATESIbHBIMU 3HAYEHUAMM
cteneHen 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 pecAatuyHoro yncna Ha 10 (BenuuuHy oCHOBaHWS) NMPUBOAMT K
NnepeMeLLeHIo 3ansaTon, OTAENAIOWEN Lenylo YacTb OT ApOoOHOM, Ha OAMH pa3psan COOTBET-
CTBEHHO BNPAaBO WU BIEBO.

Hanpumep:

555,559+ 10 = 5555,5;y;

555,554p: 10 = 55,555y,
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ABounuyHaa cucrtema cuucneHua. Yvucna B ABOMYHOM cUCTeMe B pa3BEpHYyToM chopMe 3a-
MUCbIBAIOTCA B BUAE CYMMbl OCHOBAHMSA 2 B Pa3/IMyHbIX CTENEHAX C KO3 dUuuMeHTaMu, B Kaye-
CTBe KOTOpbIX BbicTynatoT umdpbl 0 nnm 1.

Hanpumep, passépHyTtas 3anucb 4BOMYHOMO YMC/A BbIMIAAWT CedyoLwmm obpasom:

A,=1-24+0-2"+1.24+0-2"+1. 272
3TO >Ke YMCIO B CBEPHYTOM hopMe:
A, = 101,01,.

YMHOX€eHWe Unv aeneHne ABOMYHOIO YMcna Ha 2 (BeNMYMHY OCHOBAHUSA) MPUBOAMUT K Nepe-
MELLEHUIO 3anATOMN, OTAENAIOLWEN Lieyto YacTb OT APOOHOW, HA OAUH Paspsad COOTBETCTBEHHO
BMNPaBO WK BNEBO.

Hanpumep:

101,01, - 2 = 1010,1,;

101,01, : 2 = 10,101,.

BocbmepuuHas cuctema cunucneHms. B BocbMepuyHoi cucteme ocHoBaHWe paBHO 8 u
andasut coctout us socbmu undp {0, 1, 2, 3, 4, 5, 6, 7}. 3anuwemM BOCbMEPUYHOE YUCIIO B
CBEPHYTOM U pa3BepHyTOM chopMax:

T =7 -8+ 7 .8%

WlectHapguarepuyHaa cuctema cuucneHusa. B wectHaguarepmyHon cucteme ocHoBa-
Hue paBHo 16 1 andasuT cocTouT U3 wectHaguatm umdp {0, 1, 2, 3,4, 5,6, 7,8,9, A, B, C, D,
E, F}, npuuém nepeble pecaTtb undp umeloT obuienpuHaToe obosHadeHne, a ANsA 3anucu
ocTasbHbIX undp co 3Hadenusamu 10, 11, 12, 13, 14, 15 ncnonb3syrotcs nepeblie WwecTb OyKe Na-
TUHCKOro andaeuTta. 3anvieM LecTHaaUaTepUyHOe YMC/IO B CBEPHYTON M pa3BeépHyToM dhop-
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 BasunoHe,
NPUYéM BaBMNOHCKAA Hymepauus Obina LIECTMOECATEPUYHOM, T. €. B HeW WCMOoNb30BasoCh
wecTtbaecat umgp! 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. BOBONbHO LIMpPOKOE pacnpoCTpaHeHue Mnosyyuna ABeHajuatepuyHas cucrtema
cuncnerus. [lo cux nop Mbl YacTo ynotpebnsem AtoXKUHY (YnMcno 12): B cyTKax ABe AIOXKMHbI
4acoB, KPYr COAEPXKUT TPUALATb LIOXKWH FPagycoB U T. 4.

n PaKTU4ecKaa 4acCTtb

Ll,enb paGOTbI: O3HakKoM/N1eéHne C OCHOBHbIMKU MOHATUAMU NO3UUMUOHHDLIX CUCTEM CHUCNE-
HUA, NOJTy4eHUA HaBbIKOB MO pa60Te B Pa3J/INYHbIX MO3NULUMNOHHbIX CUCTEMAX CHUCNEHUNAX.

Xop nabopaTtopHoi paboTbl

1. Nepeeectn u3 2cc B 10cc
1) 10101011
2) 11001110

2. MNepesectn n3 10cc B 2cc
1) 3524
2) 345,5
3. BbinonHutb genctensa B 2cc
1) CnoxxeHue
101010 + 1101
10000111 + 101010
11110001 + 11100
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2) Bbluntanue
101010111 — 1M1
1100011 — 1011
10100001 — 1111

3) YMHOxeHue
1010 - 11
110011 - 101
1100 - 101

4) [enenue
m . 1
1110 : 101
110110 : 110

KoHTponbHbIe Bonpochi:

1. Yto0 Takoe cucrema cuyucneHua?
2. B 4ém cocTtouT 0TIMuME NO3ULMOHHOM CUCTEMbI CYUCSIEHUA OT Heno3uumoHHou? lNpuee-

AnTe NpUMepbl TaKUX CUCTEM.

MHOOPMATUKA

3. Kakasa cuctema cumcneHus MCnosb3yeTca YefioBEKOM B NoBceaHeBHOM u3Hu? Kakas

MCNoNb3yeTCA B KOMMN thTepe?

OvpakTuyeckue marepuanbl

Mpumep KogupoBaHusa 6yke pycckoro andaeura

c nomouwbto koaa LLleHHoHa—®aHo

Bykea Kopn 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 o 111101
K 10111 w 11111100
M 11000 U 1111101
i} 110010 L, 11111110
n 110011 3 1111110
y 11010 b M
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Marepuansbi gna opraHMsauum
U NpoBefeHUs y4eOHO-1UCCNeaoBaTENIbCKOM
U NPOEKTHOU AEeATEe/IbHOCTU LUKOJIbHUKOB

Meponpusatue «[leHb OTKpPbITbIX ABEPEN»

Llenb: nonynspusaumsa nesteslbHOCTU LieHTpa «Toyka pocta» B Urpoeow ¢opme (urpa no
CTaHuuAM).

3ajaya KakaoW KOMaHAbl — MPOWTH MPefoXKeHHble UCMbITaHUA Ha Kakgon obpasosa-
TenbHOM TouKe, NepeyncsieHHble B MapLUPYTHOM JIUCTE:

Touka «[lporpammupoBanue Ha Python»

Touka «TexHonorun kognpoBaHua U nepegady MHbopMaLnmn»

Touka «Cpepa nporpammupoBaHus Scratch»

Touka «Cpepa nporpammupoBanus ana Arduino»

Touka «PoboTotexHuKkax»

Touka «Bonpocbl MCKYCCTBEHHOIrO MHTENNEKTAY.

Ha BbinonHeHWe KaXkgoro 3afaHus oTBoaMUTCA 6 MUHYT, MO UCTEYEeHUU BPEMEHM KOMaHAa
nepexogut K cneaytouien Touke pocra. [Megarorn 6yoyT cTporo oTcie)kueatb BpeMs U Kade-
CTBO BbINOJIHEHUSA 3afaHWs. B MaplupyTHOM nrMcTe KOM