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NMoacHuTenbHasa 3anuckKa

LleHTpbl 06pa3oBaHusa LMDPOBOro U rymaHutapHoro npodgunei «Touyka poctas Oblin CO3-
[aHbl KaK CTPYKTypHble nogpasgefieHns obweobpasoBartesibHbIX OpraH13aLmi, OCyLLEeCTBIA-
Wux obpasosaresibHyl0 AEATEIbHOCTb MO OCHOBHbIM 06LLeobpa3oBaTesibHbIM MPOrpaMmmam.
JaHHble LeHTpbl pacrnonoXeHbl B TOM YUC/Ie U B CENIbCKOW MECTHOCTM U Masbix ropojax, Ha-
npaseHbl Ha (hOPMUPOBAHUE COBPEMEHHbIX KOMMETEHLMIA M HABLIKOB Y OOYYalOLLMXCS, B TOM
uncne no npeameTtHbiM obnactam «TexHonorusy, «Matematuka u MHdopmatuka», «Dusmnye-
CKas KynbTypa M OCHOBbI 6e30nacHOCTH u3HegeaTenbHocTu» B 2019 r.

LleHTpbl 06pasoBaHUA ecTeCTBEHHO-HAYYHOW Hanpas/eHHOCTU «ToYKa pocTa» Co3faHbl C
LLeNblO Pa3BUTUA Y 0OYHAIOLLMXCSA €CTECTBEHHO-HAy4YHOM, MateMaTuyeckon, MHOPMaLMOHHOM
rPaMoTHOCTH, (HOPMUPOBAHUSA KPUTUHECKOTO U KPEATUBHOMO MbILL/IEHUS, COBEPLUEHCTBOBAHMUSA
HaBbIKOB €CTECTBEHHO-HAY4YHOW HanpaB/eHHOCTM, a TaKXe [ANA MPaKTUYEeCKOW OoTpaboTKu
yuyebHOro marepuana no y4ebHoim npeametam «Dusmnka», «Xumua», «buonorusax».

Llenb v 3apaum

* Peanusaumsa OCHOBHbIX 06Le0bpa3zoBaTesibHbIX MpPOrpaMM Mo y4ebHbIM npeaMeTam
€CTeCTBEeHHO-Hay4YHOM HanpaBfeHHOCTH, B TOM YUCJIe B PaMKax BHEYPOYHOM AeATesIbHO-
cTn obyyatowmxcs;

* paspaboTka U peanusaumsa pPasHOYPOBHEBbIX AOMOHUTENbHbIX 00LEe0bpasoBaTenbHbIX
NMporpaMm ecTecTBeHHO-Hay4HOW HanpaBNEHHOCTH, @ TAKXKE MHbIX NPOrpamMMm, B TOM YMC-
Nle B KaHWKYNAPHbIA Nepuoa;

* BOBJIEYEHME YYALLMXCA U NEAArorMyecknx paboTHUKOB B MPOEKTHYIO AeATENbHOCTD;

* opraHu3aumusa BHey4yebHOW 0eATeNbHOCTM B KAHUKYISAPHBIM nepuog, pa3paboTka u peanu-
3aUMa COOTBETCTBYIOLMX 0BpasoBarTesibHbIX NporpaMm, B TOM Y1cie 4ns narepen, opra-
HW30BaHHbIX 06pa3oBaTesIbHbIMU OPraHU3auUMsAMU B KAHUKYISPHbINA NepUOL;

* MoBbllWeHMe NpodeccMoHanbHOro MacTepcTea neaarorMyecknux paboTHUKOB LieHTpa, pe-
anMU3yoLLMX OCHOBHbIE U AOMOJSHUTE NbHbIE 06LLe0bpa3oBaTesibHble NPOrpaMMbl.

CospaHnue ueHTpa «Touka pocta» npegnosaraeT paseutre obpasosarenbHoONM MHGPACTPYK-

Typbl 06LeobpasoBaTensHOM opraHM3aLnmm, B TOM YMC/e OCHalleHue obuieobpasoaresibHOM
opraHusaumu:
* obopynoBaHueM, cpeacTBamu obydYeHUsa M BOCMUTAHUA A5 U3ydYeHUA (B TOM Yucnie IKC-
NnepvMeHTaNbHOro) NpPeAMETOB, KypCOB, AMCUMMAWH (MOpynen) ecTecTBEHHO-Hay4YHOM
HanpaB/eHHOCTH MPU peanu3auun OCHOBHbIX 0bLieobpasoBaTesibHbIX NMPOrpamMM M Ao-
MOMIHUTENIbHLIX 0OLLeobpasoBaTenbHbIX NPOrpaMm, B TOM YUCIE ANSA PaCLUMPEHUs CO-
AepKaHusa yuyebHbix npeametos «Pusmka», «Xumusay», «bruonorusy;
* obopymoBaHueM, cpeacTBamMmu 0bydYeHUs M BOCNUTAHMA AN peanusauqu nporpamm ao-
NOSIHUTENIbHOrO 0O6pPa30BaHUA €CTECTBEHHO-HAy4YHOM HaNpPaBeHHOCTH;
* KOMMbIOTEPHbLIM M MHBIM 06OPYAOBAHMEM.
Kpome Toro, ueHtpbl «TOYKM pocTa» MOryT BbICTynaTb B POJM MPOCTPAHCTBA A1 PA3BUTHSA
UM POBON rPaMOTHOCTU HaCeNIeHUs, TBOPYECKOM U MPOEKTHOMN AesATeNIbHOCTH, NO3HaBaTEIbHOM
AKTMBHOCTM YHaLLMXCA, UX poauTenen, negaroros v np. [laHHbIM NPOEKT paccymTaH Ha 5 ner.

Llenbio paHHoro nocobusa senseTca cosfaHue YC/OBUWA AN BHEAPEHUA HA YPOBHAX Ha-
yanbHoro obuiero, ocHoeHoro obuwiero u (Mnu) cpegHero obuero ob6pa3oBaHUsA HOBbIX METO-
0B 0Dy4YeHWss M BOCMWUTaHMSA, 0OpasoBaTesibHbIX TEXHOMOMMIK, ObGecneymBaloLMX OCBOEHUE
06Yy4aloLLMMHUCA OCHOBHbIX W AOMOMHUTENbHbIX 06L,eobpa3zoBartesibHbIX NPOrpamMM UMdPOBO-
ro, eCTeCTBEHHO-Hay4HOro, TEXHUYECKOro W ryMaHuTapHoro npodunen, obHoBneHe copep-
)KaHWA M COBEPLUEHCTBOBAHME METOAOB OOydyeHMs npeaMeTHbIX obnacten «TexHonorusy,
«Martematuka u MHdopmatka», «Pusnyeckas KynsTypa U oCHOBbI 6e30MacHOCTU Ku3Heaes-
TENIbHOCTU».
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9. denepanbHbli rocyaapcTBeHHbIM obpasoBaTenbHbli CTaHaapT cpeaHero obulero obpa-
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OcHoOBHbIe NOHATUA U TEPMHUHDbI

AnroputM — KoHeyHOe TOYHOe MnpeanucaHve AeUCTBUIA, KOTopble HeOHXOAMMO BbIMOI-
HWUTb ANA peLUeHUs NoCTaBNeHHOW 3a4auM.

AcceTbl — KOMMOHEHTbI, KOTOPble NPeACTaBNAlOT COOoM rpadrKy, 3BYyKOBOE COMPOBOXKAE-
HWe WM CKPUNTI.

Busyanusauua — meToq npefocTasnieHus abcTpaktHoW MHdopMauun B hopme, yaobHoM
LNA 3pUTeIbHOrO BOCNPUATUSA U aHaNU3a ABJIEHWUS UM YUC/IOBOTO 3HAYEHMUS.

BuptyanbHas peanbHoctb (VR) — COBOKYNHOCTb TEXHONIOrMW, C MOMOLLbIO KOTOPbIX
MOXHO CO3[aTb UCKYCCTBEHHbIN MUP, (DU3NYECKM HE CYLLLECTBYIOLLMI, HO OLLYLLAEMbIA OpraHa-
MW YYBCTB B peasibHOM BPEMEHW B COOTBETCTBMM C 3aKOHAMU (PU3UKM.

BcnomMoraresnibHblA afirOpUTM — 3TO A/IFOPUTM, BbINOHAIOWMIA HEKOTOPYIO 3aKOHYEH-
HYIO 4acTb OCHOBHOro anroputma. B asbike Python moykeT peanusoBbiBatbcs B BUAe hyHKLUMN.

Jatunmk — CpeicTBO M3MepeHu, npedHasHayeHHoe ANs BbipabOTKM CUrHana usmepu-
TenbHOM HdopMaumm B hopme, yaobHo ana nepenauu, ganbHenwero npeobpasosaHus, 0b-
paboTKM U (MNK) XpaHEHUS, HO He NOAAAIOLLENCA HENOCPEACTBEHHOMY BOCNPUATUIO Habntoaa-
TeneM. [JaTumku, BbINOSIHEHHbIE HA OCHOBE 3/1IEKTPOHHOM TEXHWKM, HA3bIBAIOTCSA 3NEKTPOHHbBIMU
paaryvkamu. OtaenbHO B3ATbIM AaTYMK MOXKET ObiTb NpeaHasHayeH s usmepeHus (KoHTpons)
1 npeobpasoBaH1s OAHOM (PU3NUECKOW BEMYMHBI UM OLHOBPEMEHHO HECKOJIbKUX hu3nye-
CKWX BEJTUYMH.

Urposoe none — 3apaHee CKOHMUryprpoBaHHas niaoLlagKka ¢ 3agaHuamu ansa pobora.

UcnonHutenb anroputMa — 370 HEKOTOPbLIA OOBLEKT (TEXHUYECKOe YCTPOWCTBO, poboT,
aBTOMarT), CNOCOBHbIN BbINOMHATL ONpeaeNiéHHbI HAOOP KOMaHZ anroputMa.

Koptexx — 370 ynopsigoyeHHas M HensMeHsemMaa NnocnenoBaTeslbHOCTb 3/IeMEHTOB pas-
JIMYHOTO TMNa.

JINHeWHbIM aNropuTM — 3TO aNropuTM, B KOTOPOM KOMaHApbl nocnefoBartesisHO BbIMO-
HSIOTCS OOAHOKPATHO OfAHa 3a APYroMn.

OnepaTtop — 3TO CMMBOJI, KOTOPbIM BbINOJIHAET ONEpPaLmio Hag OAHUM UM HECKOJIbKUMMU
onepaHaamu.

Onepartop uukna — oneparop, KOTOPbIM BbINOJHAET OAHY U Ty XK€ NOCnefoBaTelbHOCTb
LEWUCTBMIM HECKOJIbKO pas, KOJIMYECTBO MOBTOPEHUI MO0 3aaaHo, MO0 3aBUCUT OT UCTUHHO-
CTW UK NNOXXHOCTU HEKOTOPOTO YC/IOBUS.

NMepemeHHaa — 3710 o6nacTb NaMATM KOMMbIOTEPA, KOTOPAs UMEET Ha3BaHUe U XPaHWT
BHYTPU cebs Kakue-nmbo AaHHble.

CkpunT — nporpamma B cpege Scratch, kKotopas cocTouT U3 6/I0KOB-OMEpPaToOpPoB.

Cnucok — 370 ynopagoyeHHas U3MeHsieMas NocnefoBaTe/IbHOCTb 3/1IEMEHTOB Pas/inyHO-
ro Tvna.

Cnucok (B Scratch) — 3To cnoxHaa nepemMeHHas, npefHasHadyeHHaa AN XpPaHeHUs He-
CKOJIbKMX 3HAYEHUN.
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Cpepa Scratch — Bu3yanbHbIl A3bIK NPOrpPaMMUpPOBAHUS, NO3BONAOLWMUIA CO34aBaTb UH-
TepaKTUBHble My/IbTUMEAWIHbIE NPOEKTbI.

CnpaiT — oauH M3 OCHOBHbIX KOMMOHEHTOB cpeabl Scratch, ans KoToporo nuweTca npo-
rpamMma.

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

YcnogHbIM onepaTtop — orneparop, KOTOpbli UCMOJb3yeTca A5 Bbibopa cpeau anstepHa-
TUBHbIX OnepauMi Ha OCHOBE UCTUHHOCTU WU JTIOXKHOCTU HEKOTOPOIO YC/I0BUS.

LlMknuyeckuit anroputmM — 3TO aNrOpPUTM, NPeayCcMaTpmUBaloLLMM MHOrOKpaTHoe NoBTO-
peHuWe rpynnbl KOMaHg, Ha3blBaeMbIX TE/IOM LMKNA.

A3bIK nporpaMMMpoBaHUa — 370 Habop popManbHbIX NPaBW, MO KOTOPbLIM MULLYT NPO-
rpaMMmbl.

Python — 370 s3blK NporpaMMMpoBaHus, NPUMeHsIEMbIN A5 pa3paboTkK caMmocTosTesb-
HbIX MPOrpamMM, a TakKe A4S CO34aHUsA NPUKNAAHbIX CLUEHAPUEB B CaMblX pasHbix obnactsax
NPUMeHeHus.

CTpykTypupoBaHue MaTepuasioB

CopeprkaHne obyyeHUs MOXKET ObiTb MPEACTABIEHO CleAyoLWMMK pa3aesiaMu:

* [lporpammupoBaHue Ha Python;

* MeToabl peructpaunu gaHHbix. lporpammupoBaHme pacyéeTos;

* TexHonoruu KogMpoBaHUa U Nepeaadn MHopmaLmuu;

* Cpepna nporpammupoBanus Scratch;

* Cpepa nporpammupoBanua ana Arduino;

* PobotoTtexHuka;

* Bonpocbl MCKyCCTBEHHOrO MHTENNEKTa.

[nsa kaxkgoro pasgena noarotosfieHbl NabopatopHble paboTbl C HEOOXOAMMbIM TeEOpeTHYE-
CKM MaTepuasnom, 3afaHUAMK U YKa3aHWEM K MX BbINOJIHEHUIO. TaKKe MMEeTCA AMAAKTUYECKUe
MaTtepuanbl obLEen HanpaBleHHOCTU, KOTOPblE MOXHO MCMO/b30BaTb MPU NMOATOTOBKE Mpeno-
[aBatefien U yYalmuxca K 3aHATUAM M MPU BbINOHEHWM nabopaTopHbix pabor.

OnucaHue maTepuanbHO-TEXHUYECKOM Oa3bl LeHTpa

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

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

« MOYV.

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

* AKKyMynsiTopHas Apesib-BUHTOBEPT.

* MHorodyHKUMOHaNbHBIA UHCTPYMEHT (MYNLTUTYN).

* Llinem BMpTYyanbHOM peanbHOCTU: HanMune KOHTponnepos: 2 wt. PaspelleHve: He MeHee
1440 x 1600 Ha rna3. BcTtpoeHHble cTepeoHayLwHuKK: Hanuuune. BetpoeHHble Mukpodo-
Hbl: Hannuue. BcTpoeHHble Kamepsbl: He MeHee 2 WT. Bo3MoXHOCTb 6ecnpoBogHOro muc-
NoNb30BaHMS.

* HoyTtbyk BupTyanbHoW peanbHoCTH: paspelueHune 3kpaHa: He meHee 1920 x 1080 nukce-
new. NMpowuseoanTtensHocTb Npoueccopa (no tecty PassMark — CPU BenchMark http: / /
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www.cpubenchmark.net/): He meHee 9500 egmHuu. NMponssoanTenbHOCTb rpadryeckom
nogcuctembl  (no  Tecty  PassMark  Videocard Bench-mark  http://www.
videocardbenchmark.net): He meHee 11000 eguHuy. O6bEM onepaTMBHOM NaMATH: He
meHee 8 6. O6bEM namsATH BuaeoKapThl: He MeHee 6 [6. O6beM TBepAOTENBHOIO HAKO-
nuTens: He meHee 256 6.

MdoTtorpamMmeTpuyeckoe nporpaMmHoe obecredeHue.

Ksappokontep.

Puc. 1. Nabopatopus LueHTpa

B conepkanue
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NpumepHasa paboyas nporpamMma no npegmeTy
«UHdopmaTuka» c ucnonbzosaHuem obopyanoBaHuA
ueHTpa «Touyka pocTa»

Ha 6a3e ueHtpa «Touka pocTta» obecneunBaercs peanvsauns obpasosatesibHbIX MPOrpamMm
TEXHOSIOrMYECKON HanpaBNeHHOCTH, paspaboTaHHbIX B COOTBETCTBUM C TpeboBaHMAMU 3aKO-
HogaTenbcTea B chepe obpasoBaHusA M C y4ETOM pekomeHaaumin DepepanbHoro oneparopa
yuyebHoro npeameta «MHbopmatnkas.

O6paszosarenibHas nNporpamMma Mno3BosisieT UHTErPUMPOBaTh peasiuyemMble NOAXOAbl, CTPYK-
TYpYy ¥ COaep’KaHWe npu opraH13aummn obyyeHus nHhopmaTtukmu B 5—9 knaccax, BbICTpOEHHOM
Ha 6ase noboro U3 LOCTYNHbIX y4ebHO-MeToanyYeckux kommniekcos (YMK).

Ncnonb3osaHne obopynosaHua «Touka pocta» npu peanusaumu gaHHow Ol nossonser
co3jatb yC/IOBUSA:

* [ON1A paclUMpeHnUs COAEeP’KaHUSA LUKONbHOro 0bpa3oBaHus no MHMOPMATUKE;

* [/1A NOBbILIEHWSA NO3HABATE/IbHOW aKTUBHOCTHU 0DYyYaloLLMXCA B TEXHUYECKOW obnacTu;

* NS PasBUTUA JIMYHOCTM pebéHka B npouecce 0bydYeHWss MH(OPMATMKM, ero CnocobHo-
cTei, GOPMUPOBAHUSA U YAOBNETBOPEHWUA COLMANBHO 3HAYUMbIX MHTEPECOB M NOTPebHO-
cTen;

* ans paboTbl C OAAPEHHBIMU LWKObHUKAMKU, OPraHM3aLni X PasBUTUS B Pas3/iMyHbIX 06-
nactax obpasosaresibHOW, TBOPYECKOMN AeATE/IbHOCTH.

B conepxaHue 9
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Pob6oTtoTexHukKa

NMnaHupyeMble pe3synbraTbl OCBOEHUA Yy4eOHOro npeamMeTa
C ONMUCAHUEM YHUBEPCA/bHbIX Y4EOHbIX B,EUCTBUN,
AOCTUraeMbix obyuarowmmmcs

JInyHOCTHBbIE:

¢opmrpoBaHre npocheccoHaNbHOrO CaMOOMNPENENeHUs, O3HAaKOMJIEHUE C MWUPOM
npodeccui, cBA3aHHbIX C MHPOPMALMOHHBIMA U KOMMYHUKALMOHHBIMWU TEXHONOMUAMU;
opmupoBaHue ymeHusa paboTtatb B KOMaHze;

pa3BUTHE BHUMATEIbHOCTW, HACTOMYMBOCTH, LLeSIEYCTPEMIEHHOCTHU, YMEHUA Npeogose-
BaTb TPYAHOCTH;

(hopMHpoBaHMe HABLIKOB aHan3a M camoaHanu3a.

MpeameTHble:

hopMHpoBaHME NMOHATMM O pasNUYHbIX KOMMNoHeHTax pobota u nnardopmbl VEXcode
VR (nporpammHbie 610KM No pasgenam, UCNONHUTENbHbIE YCTPOWCTBA, KHOMKKU yrpas-
NIeHUA U T. 0.);

¢opmMHpoBaHMEe OCHOBHbIX MPUEMOB COCTaB/IeHUA nporpaMmM Ha nnarcdopme VEXcode
VR;

¢opMUpoBaHHe anropUTMUYECKOTO U IOFTMYECKOrO CTUIEN MbILLIEHUS;
opmMupoBaHMe NOHATUIN 06 OCHOBHbIX KOHCTPYKLMSAX MPOrpaMMUMpPOBaHMS: YCIOBHbIM
oneparop if /else, umkn while, noHsaTve wara umkna.

MeTtanpegmeTHble:

OCBOEHMEe CnocoboB pelueHus NpobnemM TBOPYECKOro XapaKTepa B KM3HEHHbIX CUTya-
LMAX;

hopMHpoBaHME YMEHUI CTaBUTL LieSib — CO3[aHMe TBOpYECKoM paboTbl, niaHUpoBa-
HUe NOCTMXKEHUSA 3TOM LIeNIM, CO3aHMe BCMOMOraTesibHbIX 3CKU30B B NpoLecce paboTbl;
MCMOMb30BaHWe CPEeACTB MH(MOPMALMOHHBIX U KOMMYHUKALMOHHbLIX TEXHOMOTUWA Ans
peLleHUss KOMMYHUKATUBHBIX, MO3HABATE/IbHbIX M TBOPYECKUX 3a4ay;

¢hopmrpoBaH1e MHOPMALMOHHOM KyNbTypbl;

bopMUpOBaHME YMEHUs apryMeHTUPOBaTb CBOKO TOUKY 3peHUs Ha BbiGop crnocobos pe-
LLEeHWA NoCcTaB/IEHHOM 3a4a4u.

MdopmMbl KOHTpONA

Bo BpeMA npoBeneHnA KypcCa npegnosiaraetca TEKYLLI,MIL/'I, I'IpOME)KyTOLIHbIﬁ N UTOTrOBbIA KOH-

TpOnb.

TeKywMi KOHTPOb NPOBOAMTCA Ha KaXXAOM 3aHATUM C LENblo BbISIBEHUS NPaBUIbHOCTH
NMPUMEHEHUA TEOPETUYECKUX 3HAHWIM HA MpaKTUKe. TeKyLLMI KOHTPOsIb MOXET BbiTb peanuso-
BaH NMOCPeACTBOM crieaylowmx hopM: HabnogeH1e, MHAMBMAYaNbHble beceapl, TECTUPOBaHHWe,
TBOpYeckue paboTbl, NpobnemMHble (CUTyaTUBHbIE) 3a4ayu, NpaKTUYecKne paboTbl, KOHTPOsIb-
Hble BONPOChHI U T. 4.

lpumepsr cumyamuBHeix 3a0ay no modyso 1

3apava 1. MNets 3anyctun poboTta, KOTOPbIM ABUrAeTCsA MO CriefyloLen nporpamMme:

1)
2)
3)

CTapTyeT C TOYKU A 1 efieT Ha 3anag, co ckopocTbto V= 3 M/MuH B TeueHue 60 c;
NMOBOPAYMBAET Ha 0T M CTOJIbKO YKE BPEMEHM ABUXKETCA C YABOEHHOMU CKOpocCTbio 2V,
NMoBOpayMBaeT Ha BOCTOK U efeT C YyTPOeHHOW cKopocTbio 3V Takoe ke BpeMs, YTo Ha
nepBbIX ABYX y4acTKax BMecTe B3ATbIX;
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4) nosopauuBaeT Ha cesep U, npoexas 6 M 3a 1,5 MuH, nobupaetca go dhrHULWA, pacnono-
YXeHHoro B Touke B.

Bonpocbi:

1. KakoBa psnivHa nepsoro yy4actka nytm? OTeeT favite B MeTpax C TOYHOCTbIO A0 LeNbIX.

2. C KaKoW MOCTOSAHHOM CKOPOCTbIO Ha BCEM MYTW AOMKEH ABUratbCsi poboT, 4Tobbl Nnpoe-
XaTb ero 3a 10 e BpeMa? OTBeT yKaxkuTe B METPax B CEKYHAY C TOYHOCTbIO O COTbIX.

3. Hanaurte paccrosHue mexay Toukom ctapta A u Toukon duHuwa B pobora. OTtsert gaiite
B METpax C TOYHOCTbIO A0 LiefbiX.

3agava 2. Tpu KonécHbix pobota A1, A2 n A3 0AMHAKOBOW KOHCTPYKLIMKU LOSXKHbI MO OYe-
pean NpouTu NnabupwuHT, ABMrascb oT Bxoda (CMHMM KBagpart) K Bbixody (3eN€HbiM KBagpar).
Po6ot A1 conepKuT B NnamaTh KapTy abupuHTa, Ha KOTOPOW OTMEYEeHbl CUHWUI U 3eNEHbIN KBa-
ApaTtbl U yKasaHbl Bce CTeHKU. Pob6oT A2 He 3HAeT KapTbl NabupuHTa 1 3anporpaMMmnpoBaH ob-
XOAMUTb ero rno npasuny npason pyku. Po6ot A3 He 3HaeT KapTbl nabupuHTa M 3anporpaMmu-
poBaH 06Xx0auTb ero no npaeuny feson pyku. Kakon 13 pobotoe nponaér nabmpuHT MeaneH-
Hee Bcero?

Puc. 2. Bug nabupuHra

MpoMeXKyTOUHbIN KOHTPOJIb MPOBOAMTCSA B paMKax NpPOMEXKYTOYHOM aTTecTauuu nocse usy-
YEHMSA HECKOJSIbKUX MOoayfien B BMAE MOArOTOBKM M 3alUuTbl TBOPYECKMX (NPOeKTHbIX) pabor,
COpPEeBHOBAHWM U COCTA3aHWUN.

lMpumep copeBHoBarus «[uHamudeckul 1abupuHm»

Llenb: 3anporpammupoBatb poboTta Ha pelueHne nabupuHTta (NpubbiTME Ha KpacHbIM KBa-
[part), B KpaTyamLume CPpOKH.

KomaHzbl coCTOAT TONbKO U3 OAHOrO Y4acTHHKA.

MpaBnna n NOACHET OYKOB:

1) 3apgava coCTOMT B TOM, Y4TOBObI MPOWUTH NABUPKUHT B KpaTyanLume Cpoku. JTaBUpUHT cumTa-
eTca NPOMAEHHBIM, Koraa Bce Konéca poboTa KacaloTcsi KpacHOro Keaapara;

2) makcumanbHoe Bpema — 180 cekyHa. Ecnv pobot He 3aBeplumnn n1abuUpuHT 3a 3TOT npo-
MEXYTOK BpeMeHHU, BpemMs Byaet cumntatbea kak 200 cekyHpa;

3) nobepuTenem CTaHOBUTCA KOMaHAa C Ny4LIUM CPeAHUM BPEMEHEM MPOXOXKAEHUS Nabu-
PWHTa U3 ABYX NOMbITOK. ECin ecTb HMYbA, TO B KauecTeBe Tan-OpeiKa UCnosblyeTcs Nyy-
Lee BpeMs KOMaHApbl.
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Tecm no meme «Pobom. bazoBeie noHamus»

1. B kakom ropy nossunoce cnoso POBOT?
A) 1920
b) 1925
B) 1930
r 1935

2. Cnoeo «PoboT» — Npom30LLEN OT YELLCKOro C/I0Ba, 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 poboTos» cuuTaeTcs
A) Kutan

B) Poccus

B) AnoHus

N CLWA

5. Kak HasbiBaeTca paspabotaHHbii Aldebaran Robotics uenosekonogobHbiii pobor, no-
CTYNWBLLUMK B MAcCOBYIO Npoaaxy?

A) T-800

B) Atlas

B) Pepper

) ASIMO

Mpv nposeneHnn UTOroBom artrectauum B popmMe NpPoeKTHoW paboTbl 3aaaHNe OpPUEHTUPO-
BaHO Ha MHAMBMAYaANIbHOE UCNOHEHME. 3alluTa UTOrOBOro NPOEKTa NPOXoamT B hopMe npea-
cTaBneHus obyvalowmuMca TEXHUYECKOro 3aAaHnsa Ha MPoeKT, paboTatoLero Koga, OTBETOB Ha
BOMPOCHI Npenoaasarens, 06Cy>KAeHUs C yYaluMUCs JOCTOMHCTB M HELOCTATKOB MPOoeKTa.

Mooyne 1. «llnamgopma VEXcode VR»

B pe3ynbrate M3yyeHUs 4aHHOro MOAYyNSA ydHalmecs AOJIKHbI:

3HaTb Ha3BaHMA Pa3/IMYHbIX KOMMOHEHTOB poboTa v nnarhopmbi:

— KOHTPONNEP (CneunannsMpoBaHHbIM MUKPOKOMMbIOTEP);

— WCMOJSIHUTENbHbIE YCTPOMCTBA — MOTOP, KONECa, Nepo, 3/1EKTPOMArHH!T;

— [AaTYMKM — LBeTa, PACCTOAHWUS, MECTOMOJIOXKEHUSA, KaCaHUs;

— naHesb ynpasefieHus, paKypcbl HabnogeHus pobora;

— nporpaMMmHble 6/10KM NO pasaenam;

— BWIbl UFPOBbIX Mosien (NIOLWAAOK);

— KHOMKM ynpaefeHus.

— yMeTb:

— nporpaMMupoBarthb yrnpasseHue poboTom;

— uCrnonb3oBaTb [daTiMKWM [ONA  opraHu3aumuM obpaTHoOM CBA3M M yrnpaBfeHus
poboTom;

— COXPaHATb W 3arpy’kartb NPOEKT.
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Ypok 1. Po6ort. ba3oeble noHaTUSA

Ypok 2. 3HakomcTBO co cpenon VEXcode VR

Ypok 3. UcnonHutenbHble MexaHM3Mbl KOHCTpyKkTopoB VEX
JNlaboparopHas pabota 1. CozgaHune npocteiumMx nporpamm (CKpUnToB)

Moodyne 2. «lpoepammupoBaHue poboma Ha nnamgopme»

B pesynbrare MsyyeHus AaHHOro MOAy/A ydHalLMecs AOMKHbI 3HATb:

— Maremaruyeckue 1 IorMyecKune oneparopbl;

— 610KM BblBOJA MH(OPMAaLIMK B OKHO BblBOJA.

— yMeTb:

— MPUMEHSATb Ha MPaKTMKeE SIorMYyeckre M MaTeMaTMyecKue ornepaumu;

— uMcnonb3osarb 6/10KK A5 paboTbl C OKHOM BbIBOAA;

— COCTaB/IATb C MOMOLLbIO B/IOKOB MateMaTMyeCcKune BblpayKeHus.

Ypok 4. [NporpamMmmupyembiit KOHTPONNEP

Ypok 5. OcHoBHble 610KK

JNlaboparopHbie pabotbl 2-3. NporpamMupoBaHre 610KOB ynpaeneHns poboTom

Moodyne 3. «[amyuku u 0bpamHas cBs3e6»

B pesynbrare MayyeHus AaHHOro MOAy/s ydallMecs AOMKHbI 3HATb:

— NpUHUMMbI paboTbl 4ATYUKOB;

— 6710KM ypaBeHMsa faTinKamu;

— BO3MOXXHOCTM JaTYMUKOB.

— yMeTb:

— MCMONb30BaTb LMKIIbI U BETBIEHWUA /15 Peann3aunm CUCTEMbI NPUHATUS PeLLEHWH;
— pewarb 3agady «J1abupuHT».

Ypok 6. [JaTuMk MECTOMNOIOXKEHUSA, HaNpaBNeHUe ABUKEHUSA

Ypok 7. atumku upeta

Ypok 8. [latumk pacctosiHus

Ypok 9. YnpaBneHue marHutom

JlabopatopHas pabota 4. CKpunTbl C AAaTYMKOM MECTOMOOKEHUSA
NaboparopHas paborta 5. Urpoeoe none «AnckoBbii NaBUPUHT»
JNaboparopHbie paboTbl 6-8. MNpocToit NabupuHT. JuHamuueckuii NabUpuHT
JlabopartopHas pabora 9. Urposoe none «lMepemewieHne duwek»

Moodyne 4. «Peanuzayus anzopummo8 08uxeHus pobomas»

B pesynbrarte usyyeHus gaHHOro MoAayna yyalmMecs AO/KHbI 3HATb:

— yCnoBHbIM onepartop if /else;

— uukn while;

— noHATUE Wara uMKna.

— yMeTb:

— MPUMEHATb Ha MPAKTUKE UMUK/bl U BETB/IEHUS,;

— MCMNONb30BaTb LMKJIbI U BETBIEHWUA A1 PeLleHns MaTeMaTUYeCKmUX 3aaau;

— MCMONb30BaTb UMKIbI 415 06be3na NOBTOPSAIOLLMXCA TPAEKTOPHUHM.

Ypok 10. bnok komaHg «YnpaeneHve»

Ypok 11. lNpoekTbl «PaspyweHre 3amka» 1 «lMHamMmuyeckoe paspyLleHue 3amMKay
Ypok 12. MNpoeKT «[leTekTop NMHUN»

NaboparopHas pabota 10. Betenenus Ha 6a3e nnatcdopmbl VEXcode VR
JlabopatopHas pabora 11. Lluknbl Ha 6a3e nnatdopmbl VEXcode VR
JlabopatopHas pabora 12. Bnok «Bcerga», 610k «[pepbiBanuna» n 6nok «XKpartb noka»
JNaboparopHbie pabotbl 13—15. MNpoekT no ybopke Tepputopun

JlabopatopHas pabora 16. Nouck v NoacyET NnHUM
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Mooyne 5. «TBopyeckuli npoekm»

Mpw BbINOAHEHWM TBOPYECKMX NMPOEKTHbIX 3a4aHUM LLUKOSIbHWKK ByayT pa3spabarbiBatb CBOM
cOBCTBEHHbIE NPOrpammbI.

MnaHbl yuebHbIX 3aHATUN

Ypok 2. 3HakomcTBO co cpepon VEXcode VR

Tun ypoka: KOMOMHWMPOBAHHbIN.

Llenb ypoka: 3HakomcTBO ¢ uHTepdericom VEXcode VR.

NMnaHupyemblie pesynbraTbi

MpepMeTHbIe: NonyYeHWe HABbIKOB PaboTbl C NaHesNblo YNpaBneHNs, NosyYeHUe HaBblKOB
no cosaaHuto nepsbix nporpamm B cpege VEXcode VR.

MeTanpeameTHble: yMeHWe CaMOCTOATENIbHO ONpeaenAaTb uenu ceoero obyyeHus, cra-
BUTb M hopMynMpoBaTh ANA cebs HoBble 3aaaun B y4ébe M no3HaBaTesIbHOW AEATENIbHOCTH;
YMEHUE KOHTPOJIMPOBATb M KOPPEKTMPOBaTh y4ebHyIo AeATeNbHOCTb, CMOCOBHOCTL CTaBUTH U
dbopMmynupoBsarb ana cebs uenu AeMcTeuiA, NPOrHO3MPOBaTh Pe3y/bTaTbl, aHa/IM3UPOBaTh MX.

JINYHOCTHbBIE: FOTOBHOCTb M CMOCOBHOCTb 0OYHAIOLLMXCA K CAMOPA3BUTUIO U JIMYUHOCTHOMY
camoornpeaeneHvio; chopMMPOBAHHOCTb MX MOTMBALMKM K OOYYEHMIO M LefneHanpaBieHHOM
Nno3HaBaTes/IbHON AeATe/IbHOCTH.

Bpemsa peanusauuu: 1 akagemmyeckui yac.

O6opynoBaHue U MaTepuasnbl: KOMMNbIOTEPbI C BbIXOAOM B ce€Tb MHTEpHET, NnpoeKTop, UH-
TepaKTUBHas AoCKa.

Xop ypoka
1. JTan NOCTaHOBKM LeNM 1 3a4a4 YpoKa, MOTMBALMK K y4ebHoM aeatenbHocTh — 15 MUHYT.
[eatenbHoCTb yuutens — nopaya HOBOrO Marepuana C AeMOHCTpauuerd nnardopmbl

http: / /vr.vex.com.

VEXcode VR obneryaet usyyeHve MHDOPMATUKU M POBOTOTEXHMKM, MO3BONAA Obydalo-
LMMCS KOAMpPOBATb BUPTyasibHoro pobora, Haxoasach B l0OOM MecTe, NporpaMMupys B cpeae
6no4Horo kogmposanus. VEXcode VR ocHoeaH Ha VEXcode, ToM ke uHTepdhelice nporpammu-
pOBaHUs, KOTOPbIK UCMONb3yeTca ans pobototexHuueckmx nnargopm VEX 123, GO, IQ v V5.

Mokaszatb yaobcteo VEXcode VR ans pasnuyHbix 06pa3oBaTtesibHbIX YyHPeXKaeHUN.

VEXcode VR — 370 cnocob oboratutb OMbIT KOMMbIOTEPHbIX HayK A8 0bydaroumxcs no-
C/le TOro, Kak OHW OTKpbInu AnA ceba nporpaMmupoBaHue B cpefe Scratch v asapt obpasosa-
Te/IbHOW POBOTOTEXHUKM C Pa3nMyHbIMK annapatHbiMu nnardopmamu. VEXcode VR nossonser
yyalwmuMcsa NpoJosKatb 3aHMMaTbCs pOOOTOTEXHUKOM, Aaxe ecnu nobnmM3ocTu HeT dusuue-
ckoro pobora.

Kpome Toro, VEXcode VR copepxuT dyHKUUK, NPU3BAHHbIE MOMOYb B OCBOEHWU NPOrpam-
MupoBaHusa U caenatb STEM 1 nHdopmatrky goctynHbiMm ans 6osbluero yncna obyyarowmx-
cA. ™1 (DYHKLMM BKIIOYAIOT NPOCTOTY MCMONb30BaHUSA, HEMEANEHHYO 0OpaTHylO CBA3b, BO3-
MOXHOCTb cienarb obyyeHve BUAMMbIM U MOMOYb C PA3/IMYHLIMU peann3aumrsamMm B Knacce.

Jlerko ucnonbsoeartb

VEXcode VR Ha 100% ocHoBaH Ha Beb-TexHonorusx, nostomy sanyctutb VEXcode VR
npocto. lNonb3oBatenbckuit HTepdenc (M) ynpowaet HaBuraumMio — KOMaHAbl pa3gesneHsl
Ha kareropuu, [N noctpoeH, nzberas Gonbworo cnucka KomaHg B MeHto. KomaHgpl Takke
MMEIOT LBETOBYIO KOAMPOBKY, MO3TOMY MOJIb30BATE/IN MOTYT JIEFKO Haxo4uTb CBA3aHHble 6o-
kn. Obnactb NporpaMMMpoBaHns BCeraa BUAHA; NPUIMaLLeHWe yYalwmnxcsa HayaTb NporpamMmmMu-
poBaHue. VEXcode VR ucnonb3yeT rotoBbix po6OTOB M KOMaHAbl TPAHCMUCCUKU. ITO MO3BONSA-
€T Nob30BaTe/iAM YrNpaeaATb CBOMM BUPTyasibHbIM POBOTOM 3a CUMTaHble CEKYHAb.
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Puc. 3. brnok komaHg, «TpaHcMuccus»

Po6ot VEX VR ocHaluéH farumkamu, aneMeHTaMu ynpassieHUsi U MHOXKECTBOM (hU3UYECKNX
dyHkumi. B VEXcode VR ecTb Tonibko oguH po6oT, 1 OH y>ke HacTpoeH 3apaHee. ITO yCTpaHs-
eT HeobXOAMMOCTb B HACTPOMKe KOHUrypaummu poboTa uim 3apaHee onpeaenéHHoM wabno-
He npoekKTa.

O6parHas cBA3b

VEXcode VR ctumynupyet nposefeHue skcnepumeHTos U urp. Korga obyuatowmecs 3any-
CKaloT MPOEKT, OHW MOTYT Cpa3y YBMAETb, Aas /I UX POOOT XKefaeMblit pesynbrar. Yuutens ner-
KO KOHTpO/SIMpYIOT ycnexu obydatowmxcs. Mpoekt B VEXcode VR scerga 6ynet pabotarts oau-
HAaKOBO — 3TO He BCeraa NpoucXomauT C pU3MYECKUM POoOOTOM. ITO MO3BOMAET YYUTENAM U
yYeHMKaM COCPeaoTOYMTbCSA Ha JIOrMKe NPOrpamMMUMpOBaHus, a He Ha (usuke poboTta unm Ha
WrpOBOM Mone, Ha KoTopoM pabotaeT pobor.

Urposoe none (nnowaaka) VEXcode VR

Po6ot VR Bceraa HauMHaeT BbiNOIHEHWE NPOrpaMMmbl C OAHOM U TOM e Touku. Obyyatowu-
eca mMoryT nobaensaTtb 6/10kM BO BpeMs paboTbl CBOEro NpoekTa, OCTaHaB/IMBaTb NMPOEKT B Jit0-
6O MOMEHT ¥ nepesarpyyKartb CBOIO BUPTYasibHYIO M/IOLLAAKY OOHUM LLENHYKOM Mblwn. Broku,
He MOAK/OYEHHbIE K OCHOBHOMY CKPMMTY, NPOCTO MFHOPUPYIOTCA NP 3anycke NpoeKTa.
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YCTEHOEHTE CKOPOCTE JBMEEHWA m %

OEsUxeqMe Bnepén «

NOBOROT HaNpago += Ha @ B I, yCE

Puc. 4

B VEXcode VR owubok Het. ObyyatoLumecs MOryT genatb OrMyeckue owmnbKu Npu Koau-
pOBaHMK, HO OHU He ByayT pa3oyapoBaHbl TEM, YTO UX MPOEKTbI HE KOMMUIMPYIOTCA W He 3any-
ckatotca. CnocobHoctb VEXcode VR obecneunsarb HeMeaieHHyto obpaTHyto CBA3b U NPOCTO-
Ta UCMO/b30BaHMA NOBYKAAOT 0OYYAIOLLMXCA YUMTHCA B MPOLECCE HANMCaHUA KOAa CO34aBaTh
KoZ C rnomoupto HeboMblMX parMeHToB, NOCTENEHHO (DOPMUPYS OKOHYATESIbHbIM BapUaHT
nporpammbl (ckpunTa).

KapTa C passeTion r

Kapra ¢ pazMeTion

KapTa C wicnasm

HapTa gnA TROpUBCTER
Heading Rolation DlctoBbel nabwpie T
FafenpueT
Apsiamirsa ot nalapit
NMepassadyebne g
TPAHCROpTIPOER ULLex
Pazpyuesite Jama
AMHAMIECKDE PAEIPYWLEHME JAMKA
CsCTHE KOPANCROro puda
TpECCPOBLMR de0pMEs

HeTexTop M-

Encoded Message
Hidden Pixei Art

Puc. 5. IrpoBoe nore ¢ BbiNagatoLLMM MeHIO Bbibopa MrpoBoro nons

ObyueHue cTano HarNA4HbIM

OkHo «Mrposoe none» B VEXcode VR coneput npubopHyto MHPOPMaLMOHHYIO NaHesb,
Ha KOTOpOW oToBpaXkatoTcs BCe AaHHble aatumkos oT VR-pobota. Kaxkabii pas, korga pabora-
et pobor VR, yyauimecs MoryT BuaeTb oOHOB/IEHWE OaHHbIX OaT4MKa B PEXUME peanbHOro
BPEMEHM, Nosy4yas MHOPMALMIO O TOM, KaK 3TV AaHHbIe MOryT ObITb MCMOJIb30BaHbI.
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=i B opra cpasveron VAR

PACIIMPHTD CNPATATE BuibepnTe wrpoBoe none AKTHBHOCTH ZAKPHITH
: . Front . Location .
Heading Rotation Eve Eve Location ?ﬁﬁﬁqlg Bumper Distance
= . Ohject: False Object Fale ¥ -900 mm - Lefi! Falsa
5 & Color; Mane  Color Mane Y. -900 mm & Right: Fales  1845mm

Puc. 6. lMpubopHas naHenb ¢ NoKasaHUAMU JATYNKOB

VEXcode VR Take Bblaensiet 6/10KM B NpoeKTe, Koraa 3Tv 6/10KM BbINOSHAIOTCA 3€/1€HbIM
KOHTYpOM. JTa (DyHKLMA MO3BOJIAET yHalLUMMCS HabloaaTh 3a XOAOM BbIMNOSIHEHUS CBOMX MPO-
ektoB. Korga npoekt VEXcode VR 3anyLieH, BbinonHseMbii 6/10K OKPYKEH CBETALLENCS 3ené-
HOM paMKoM. JTa obpartHas CBA3b NOMoraeT obyyatroLMMca NoHATb, novemy pobot VR Bbinon-
HAET onpenenéHHbIM MaHEBP. ITW JaHHbIe B pealbHOM BPEMEHU BMECTE C Bble/IeHUEM BbINON-
HEHHbIX GIOKOB MOryT MOMOYb OOYYalOWMMCA MOHATb, Kak POBOT MpPUHMMAET pelleHue,
cpenarb 3TOT npouecc 6osiee 3aMeTHbIM U KOHKPETHbIM.

VEXcode VR Takke nomoraer opraH1M3oBaTh AWCTaHUMOHHYO paboTy. Bo Bcex atux (v He
Tonbko) cutyaumax VEXcode VR mMoxkeT ctatb OTAIMYHBIM foNONHEHWEM A8 hU3nYecKux pobo-
TOB.

Tunpockon H JaTYHK
Ilepo NOIHIHOHHPOBAHHA

I NeETPOMATrHHT

Mepeanmii JaTaHK
Jdarask usera 4 koaeca AHAMETPOM OBeTa H JaTTHK
HHEHHHH 50 nant

pacmnanﬁenmﬁ = e

KaCaHHA

Hpaekii garank
KaCaHHSA

Puc. 7. Kondurypaumsa gatunkos pobota

YnpaeneHue pob6otom

Pob6ot VR vMmeeT cnepytoLime 3n1eMeHTbl yrpaeneHus:

* TPaHCMWUCCUA C FTMPOCKOMOM. JTO BKIlOYaeT Kareropmio 6110koe « TpaHcMuccus» B Habo-
pe uHctpymeHtoB VEXcode VR;

* (hyHKLUMA «PUCOBAHUSA NMEPOM», MO3BOJSAIOWAA pa3MeLLaTb nepo Beepx (4Tobbl He puco-
BaTb) UK BHU3 (418 pUCOBaHMKSA);

* 3/IEKTPOMArHUT ANSA NOAHATUS OUCKOB C METASINIMYECKUMU CEPAEYHUKAMMU.

®dusunueckne xapakrepuctTuku pobora
Pob6ot VR obnagaet cneaytowmMm pusnmyecknMmn xapaktepucTukamu:
* Konéca umetot guameTp 50 mm;
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KonécHas 6asa (paccTosiHie Mexay LLeHTPOM NepefHero Koneca v LeHTPOM 3aHero Ko-

neca) coctasnsieT npumepHo 50,8 mm;

» [nuHa pobota VR coctaenset 133 mm.

[atuunku pobotos
Po6ot VR ocHalLéH cnepyowmmMmmn aatymkamu:

MOTOpPHble 3HKOAepbI C yriioM nosopoTa 360 ° Ha obopoT Koneca;

nepefHWi JaTyvK rMasa TakxkKe AeMCTBYeT Kak AaTyMK PacCTOSHUA M BO3BpaLLAeT paccTo-
AHWe 0o obHapy>keHHOro obbeKTa B MUSIMMETPAx U AloMMax;

FMPOCKOMUYECKWUI AaTyMK, BCTPOEHHbIM B TpaHCMUCCHIO. 1o yacoBoW cTpenke NooXu-
TeNbHbIN.

Bua ceepxy Ha pobota VEXcode VR

180°

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

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

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

2. JTan aKkTyanusauuu 3HaHWi U NPoBHOro y4ebHoro fencTemsa — 15 MUHYT.
Yuutenb npegnaraet oby4aroLmMMcs Nog ero KOHTPOJIEM BbIMOSIHUTL HEKOTOPbIE AEMCTBUA
Ha nnatgopme:

3anporpammupoBarb poboTa Ha ABWKeHue Brepés v Hasaa. bnok nporpamm «TpaHcMuc-
cuna»;

3anporpamMmupoBarb poboTa Ha [ABWXKEHMe Ha ornpeaesnieHHoe paccrosHue. bnok npo-
rpamMm «TpaHcMuccusy;

3anporpamMmupoBarb poboTta Ha MOBOPOTbI B rpagycax U no Kypcy. bnok nporpamm
«TpaHcMuUccuny;

NPOBEPUTH 3arpy3Ky pas/inyHbix y4ebHbIx nonen.

3. JTan noBTOpPeHWs HOBOro Matepuana — 5 MUHyT.
YuuTenb NoBTOpPSAET KPaTKo HOBbIM Matepuasn: poboTbl, AATYMKKU, CKPUMTbI, UrPOBbIE MO,
KaK 3acTaBuTb poboTa ABUraTbCsi, MTOBOPaYMBaTh.
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4. JT1an NnpoBepKW NOHMMAHUSA U NEPBUYHOIO 3aKPENIeHUs — 5 MUHYT.
Yuutenb 3a0aéT BONPOCh yYEHUKaM:

[nsa yero Hy>kHa nporpamma?

Y10 TaKoe [AaTuMKKU U A1 YETO OHU HYXKHbI?

5. UHdopmMauma o gomMallHeM 3a4aHUKU, MHCTPYKTAX MO €ro BbIMOJIHEHUIO — 3 MUHYTBI.

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

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

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

Ypok 3. UcnonHuTenbHbie MexaHU3Mbl KOHCTpyKTOopoB VEX

Tun ypoka: KOMOMHWPOBaHHbIN.

Llenb ypoka: cosgaHue NnpocTenLLMX NporpamMMm (CKpUNTOB), COXPaHeHWe U 3arpyska npoeKTa.

NnaHupyembie pesynbrarbi

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

MeTanpegmeTHble: yMeHWe COOTHOCUTb CBOMW AEWCTBUSA C NIAHUPYEMbIMU pe3y/bTaTtaMu;
OCYLLECTB/NSATb KOHTPO/Ib CBOEM AEeATEeNbHOCTU B MPOLECCe AOCTUXKEHUA pe3ynbraTta; onpeae-
NATb CNocobbl AEWCTBMI B paMKax NpPeasioKeHHbIX YCIOBUMU U TpeboBaHW, KOPPEKTUPOBaTb
CBOW A,eWCTBUSA B COOTBETCTBUMU C U3MEHSIOLLENCS CUTyaLMeN.

JIN4HOCTHBIE: CTUMYNIMPOBaHWE NOUCKA BAPUAHTOB HA OCHOBE UMEIOLLIMXCS 3HAHWUI; FOTOB-
HOCTb M CNOCOBHOCTb 0BYYaIOLLMXCA K CAMOPA3BUTUIO U JIMYHOCTHOMY CaMOONpPeae/eHuIo; pas-
BUTWE HAXOAYMBOCTH, YMEHUSA NPeooneBaTb TPYAHOCTU AN AOCTUXKEHUS HAMEUYEHHOW Lenu.

Bpema peanusauuu: 1 akagemmyeckui yac.

O6opynoBaHue U MaTepuasnbl: KOMMNbIOTEPbI C BbIXOAOM B ce€Tb MHTEpHET, NnpoeKTop, UH-
TepakTUBHas AOCKa.

Xop, ypoka
1. JTan NocTaHOBKM Lenu 1 3aad ypoKa, MOTMBaLMKU K y4ebHOM aesaTenbHocTh 15 — MUHyT.
[eatenbHoCTb yuuTens — nopadya HOBOrO Marepuana C AeMOHCTpauuend nnardopmbl

http: / /vr.vex.com.
MNpuMepbl pasnuyHbIX NPOrpamMm, Co3AaHHbIX C MOMOLLbIO NAATOPMbl, MOXKHO OTKPbITh B
mMeHio Pann-OTKpbITb NpUMEpPHI.

Create Variables Destance

Drivetrain Heading Forvard Color Forward and Backowand

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

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

EcEBHAE anepdn +  da R mm -
NOBOPOT  HANEABOD * Ha m i rpRTC
OEedHan  BENepdn = Ha e T - g

NOBNOT HanpaEEd *  Ha @ & Tpagycax e

SRTEESHWE BENepan - (LH] @ THT w- |

MOBNHDT HINREED +

AESICERHNE -  BOEeED -

FHOENDT HONpEaBD w

Puc. 11. Ckpunt o6xoaa MrpoBoro noss no nepumeTpy

Mo>HO HEMHOro yCloXHUTb nporpammy. lNyctb poboT npu obxone nNons pUCyeT SIMHUIO.
Insa storo nepeigém B 6510k nporpamMm Bup, v nepen Hauyanom asuxkeHus noctasum asa 6no-
Ka, MOKa3aHHble Ha PUCYHKe HUXKe.
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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 BBecti ums damna.

Puc. 13. lNepenmeHosaHue pabouero daina

CoxpaHuTb 3TOT (hain Ha CBOE YCTPOWCTBO MOXHO Yepe3 MeHio Dann-CoxpaHuTb Ha Ba-
Wwe ycTpomncTeo, hain 6yaeT ckadaH B nanky 3arpysku pabouyero ycTpoicTea.
Tak)ke pacCMOTPMM MO3ULMOHUPOBaHME PoBOTa Ha UrPOBOM MIOLLAAKE C MOMOLLBIO AATHM-

Ka nosioykeHus (rupockona).
Urposasa nnowanka pasgeneHa Ha KOOpPAMHATHble MJIOCKOCTU (LeKapTOBbl KOOPAMHATbI)

KaK nokasaHo Ha pucyHke 14.

| 1e0
Xod 0 o w0 g | we  we w0 m  w o

w0

Y

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

NEEMECTATE Nepo poboTa BHBE *

YOTEHOBNTE UBET Epa KpacHoii *

AEAREH e ‘EI'IEFIé..[I -

AEAHEH HE ‘EI'IEFIE.[I -

DCTEHOBMTE OEWHEHNE

Puc. 15. MNepemelieHne poboTa no KoopauHaram

2. JTan aKkTyanusaumu 3HaHui M npobHoro yuebHoro genctemns — 15 MUHYT.
Yuutenb npegnaraet obyyaloWMUMCs NOJ, €ro KOHTPOJSIEM BbINOSIHUTL HEKOTOPbIE AENCTBUS
Ha nnatgopme, UCMOMb3Ys 3HAHUSA, NOSTyYEHHbIE B XO[€e U3/I0XKEHUS HOBOrO MaTtepuana.

3. JTan aKkTyanusaumu 3HaHui M NpobHOro yuebHoro aenctena — 15 MUHYT.

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

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

3apaHve 2. Hanuwure ckpunT pucoBaHus poboToM pomba Co CTOPOHaMM PasHoro LBeTa,
MCMoJb3ys TMPOCKOM.

4. JT1an NOBTOpPEHMA HOBOrO Matepuana — 5 MUHYT.

Yuuteno noBTOpSET KPaTKO HOBbLIM MaTepuan: NporpaMMUMpoBaHUe NPOCTbIX ABUXKEHUH PO-
60Ta, AaT4MKK, CKPUNTbI, UTPOBbIE NOJIA, KaK 3acTaBuTb poboTa ABuUratbCs, NoOBOpaYnBaTh, pu-
coBarb.

5. 3Tan npoBepKU NOHUMaHWA U NEPBUYHOrO 3aKpenaeHns — 5 MUHYT.
Yuutenb 3a0aét BONPOCHI yYeHUKaM:

 [lna yero HyxHa nporpamma «TpaHcmuccus»?

» Kakon 6510k nporpamMm oTeevaert 3a AeukeHue pobora?

» Kak perynvpoBarb CKOpOCTb ABUXKeHUs poboTa?

 Kak paboraet 610k nporpamm «Kypc»?

» Kak HanpasuTb aBvXeHue poboTa no anaroHanm Urpoeoro nona?

* Kak ynpaBnsitb MarHuTom u ons yero?

6. NHdbopmauus o gomaluHeM 3aaaHWKU, MHCTPYKTXK MO €ro BbINOJIHEHUIO — 3 MUHYT.
3aganune. Hanucatb nporpammy pucoBaHMsi Ha UFPOBOM Mosie po6OTOM MHULMaNoB obyya-
oLLerocs.
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7. JT1an pednekcrm AesTeNIbHOCTU Ha YPOKe — 2 MUHYT.
Yuutenb vHTepecyetcs y obyyatolmxcs o6 Ux BrneyatTeHnsx OT ypoKa, YTO UM MOHPaBH-
NOCb U 4TO BbINIO HEMOHATHO.

Ypok 10. bnok komaHp, «YnpaBneHue»

Lenb ypoka: 03HaKOMUTb OOYHaIOLLMXCA C BETBAEHUAMU U LIUKIAMMU.

Tun ypoka: KOMOMHWPOBAHHbIN.

MNnaHupyemblie pesynbrarhbl

NpeameTHbIE: NoNyYyeHWe HABbIKOB NO MCMNOJIb30BAHUIO YCJIOBHOMO onepaTtopa 1 oneparo-
POB UMK/, pa3paboTka MporpamMm, peanusyiolmx PasBeTBASIOWMIUCA U LMKIMYECKUIM anro-
PUTMbl.

MeTtanpeametHble: aenarb BbIBOAbI B NpoLecce paboTbl U MO eé OKOHYaHWUKU, KOPPEKTU-

pOBaTb HAMEYeHHbIW NNiaH, CTaBUTb HOBbIE LI€SIM; YMEHUE COOTHOCUTb CBOWU AEWCTBUS C NaHW-
pyeEMbIMU pe3ynbTataMu, OCYLLECTBNIATb KOHTPOJIb CBOEM -
LesTeNbHOCTU, KOPPEKTUPOBaTb CBOW OEMCTBUS B COOT- | Ynpagnenue
BETCTBUM C U3MEHSIOLLENCS CUTyaLMeEN; YMEHUE OLEHU-
BaTb MPaBWJIbHOCTb BbINONHEHWA yuebHOM 3aaauun.

JInuHoCTHBIE: hOopMUPOBaHME MOTUBALMKU K 0byue-
HUIO U LefieHanpasfieHHOW MO3HaBaTe/IbHON AeATeNbHO-
cTH; chopMUpOBaHUe LEeNeycTpeMneéHHOCTU U YCUAYUBO-
CTM B NpoLecce TBOPYECKOM, UCCNIeA0BaTENbCKON PaboThl
1 y4ebHOM AesATebHOCTH.

Bpemsa peanusauuu: 1 akagemmyeckui yac.

O6opynoBaHue U MaTepuanbl: KOMMbIOTEPbI C Bbl-
Xo[0M B ceTb MHTepHeT, npoeKTop, MHTEPaKTUBHaA AOCKA

Xop, ypoka

2. JTan NocTaHOBKM LeNIM M 3aay ypoKa, MOTUBALMU
K yuebHoW pestenbHocT — 15 MUHYT.

[esatenbHOCTb yuuTensa: nojaya HOBOro Martepuana
C [EeMOHCTpauMen KoMaHaM YnpasieHus B cpeae
vr.vex.com.

Bbnok komaHp ynpaBnenusa B VEX VR

Bbl y)ke 3HAaKOMbI C MOHATUAMU LUKIIOB U BETBIIEHWUH,
MO3TOMY CaMOe BPEeMS NePENTH K U3YYEHUIO STUX CTPYK-
Typ B cpene nporpammupoBaHusa VEX VR.

MouyeMy paHHas rpynna 670KOB MMeeT HasBaHue
«YnpaeneHue»? Ha camom pene BCé [OBOJILHO MPOCTO.
Ot 6710KM NO3BONAIOT YNPaBNATb NOBEAEHWEM HaLLEro
poboTa B 3aBMCMMOCTM OT OOCTAHOBKU WM OKPY’KAMOLLMX
ero akTopos. bes 3TMx 6/710KOB HENb3A NOMYUYUTb UHTEN-
NEeKTyaNbHYl0 CUCTEMY, CMOCOBHYI0O OPWMEHTMPOBATLCA B
npocTpaHcTee 6e3 AOMOHUTENbHOW MOMOLLIM CO CTOPOHDI
oneparopa uu KomaHgbl paspaborunkos. Ha pucyHke 16
nokasaH 6510k komaHng ynpaenexus. Obpartute BHUMaHue,
YTO MHOrMe BNOKKU CXOXKM MeXKAay C COOOW Mo Ha3BaHUAM
W, COOTBETCTBEHHO, 06/1aAaloT MOXOXUMU CBOUCTBaMM.
CerogHs nosHakomumca ¢ 6nokamu Xparb v MNosTo-

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

Puc. 17. Bnok OxupaHusa

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

AgvxeHne Bnepén -

OCTaHOBWUTE QBHMHaHWE

Puc. 18. Npumep nporpammsl ¢ UcrosibaoBaHuem 6n1oka OxkupaHus

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

BakHo! Bnoku nporpammbl nocne 610ka OxnaaHua He OyayT BbINONHATLCSA, NOKA HE UC-
TEYET BpPeMS, YCTAHOB/IEHHOE BHYTPU 3TOro 6noka.

Mepenném k 6noky NMoBTopaTb. Ha camom aene, Kak Bbl yKe MNOHAMM, AaHHbIA 6NOK NOBTO-
pAET HEKOTOPOE YMCIO AEUCTBMM, KOMMYECTBO KOTOPbIX OMpEeaeseHo BHYTPU 3Toro Gioka.
PaccmoTpum nporpammy ans nsobpaykeHus keagpara (puc. 19).

AEAEEMHWE Bhapsn v 15, ] @ mim - | 3

NOBOPOT  HANPEBD + W @ B Fpagycax

DOTEHQRA T TP EEA0

Puc. 19. Nporpamma no obbesny Keagpara

[aBalite 60nee NnogpobHO paccMOTpUM AaHHyto nporpammy. [ouemy 6bl NpPocTo He Uc-
NoNb30BaTb rPynny M3 OLMHAKOBbLIX O/OKOB Ans pelueHusa 3agadm? Hukto He 3anpelsaet uc-
Nosib30BaTb HECKOJSIbKO OAMHAKOBbIX GIOKOB BMECTO LMK/IOB, HO MNpW HanucaHuu Koga 6onb-
wero o6bEMa NnonyyrMm ropasgo H6onbLue CTPOK, YTO, HECOMHEHHO, YC/IOXHWUT YNTAeMOCTb BCEW
nporpammbl. s cpaBHeHWs Ha pucyHke 20 nokasaH TOT Xe caMblii Kog, HO 6e3 ucnosb3osa-
HUA LMKNa.
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GETIEHORHTE [ B0

Puc. 20. O6vesp no keagpary 6e3 umkna

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

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

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

3apaHue. Hanucatb nporpamMmy ans obbesna LWecTUyrosibHUKa, Mpyu 3TOM UCMOSb3ys TOJb-
KO GI0KM ABUXKeHWs 6e3 ykasaHua paccTosiHusA, 610K nosopoTa 6e3 ykasaHusa yrma v 610K
SNELTER

4. Jtan noBTOpPeHWs HOBOrO Matepuana — 5 MUHYT.
Yuutenb noBTOpsAET KpaTKO HOBbIM Martepuan: 61oku Ynpasnenus, 6nok OxupgaHusa u
6nok MoeTopeHus.

5. 3Tan npoBepKW NOHUMaHWUA U NEPBUYHOIO 3aKPErsieHUa — 5 MUHYT.
YuuTenb 3a0aéT BONPOCHI y4EHUKaM:

* lNoyemy 6n0OKM yrnpasieHus Tak HasbiBatoTcsA?

* 3ayeM Hy>KHbl 6/10KM ynpaeneHuns?

* Yro nossonser genartb 610K oxngaHua?

* Yro penaer 6nok nosropeHus?

6. MHdopmauma o gomMallHeM 3a4aHUKU, MHCTPYKTAXK MO €ro BbIMOSIHEHWIO — 3 MUHYT.

3apanue 1. Peanusoearb anroputm o6besna poboToM TpeyrosibHUKa U NPAMOYrosibHUKA.

3aganuve 2. PeanusoBatb anroputMm obbesga pobOTOM TpeyrosibHMKa M NpsIMOYrofibHWKa
6e3 “cnosb3oBaHMsA BJIOKOB MOBOPOTA C YKasaHWeEM yra nosopota (HeobxoaMMo MCronb3o-
BaTb TOSIbKO BSIOK OXXMAAHMS).

1. JT1an pednekcrmn 4esTeNbHOCTU Ha YPOKe — 2 MUHYTbI.
Yuutenb nHTepecyetca y obyuyatowmxcs o6 Ux BrneyatieHUsax OT ypoKa, YTO UM MOHPaBH-
NOCb U YTO ObINIO HEMOHATHO.
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JlaboparopHas pabora 10
BeTteneHus Ha 6a3ze nnardopmbl VEXcode VR

TeopeTuueckas 4yactb

WNHoraa poboty 6biBaeT HEOOXOAUMO €4MHOXKABI MPUHATL BbIOOP OTHOCUTENIBHO CBOErO Te-
KyLLLero AencTems. 1o MOryT ObiTb MOBOPOTHI HAMPABO WM HANIEBO, OTbE3Abl BNEPE UK Ha-
3a/ B ONpefenéHHbIi MOMEHT BpeMeHu 6e3 HeobX04MMOCTH MepenpoBePKU AENCTBUM, KaK B
unknax. B atom cnyyae nyuwe Bcero ucnonbsosars 61oku Ecnu-roraa v Ecnu-torpa-una-
4e, KOTOpble NO3BONAIOT Npeobpa3oBarb A4ENCTBUSA, COBEPLUAEMble POOOTOM, B CUCTEMY C Bbl-
xogamu ga/Her.

NMpakTuuyeckasa yacTtb
Llenb paboTbl: 03HAaKOMWUTL OOyYaKOLLMXCA C BETBNEHUAMM HA HBase nnaropmbl vr.vex.com.

Xop nabopaTtopHoi paboTbl

Ha npegbiayliem 3aHATUM paccMoTpesnv GI0KM OXXMAAHWUA U MOBTOPEHWUA U CEroaHsA npo-
LOSIKMM U3ydeHWe OCTanbHbIX B/IOKOB MOAYNs ynpas/ieHus.
B nepsyto ouepeab obparum BHMMaHWe Ha 610k Ecnu-toraa (puc. 21).

@

Puc. 21. bnok Ecnu-Torpa

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

Puc. 22. MNpumep ncnonb3oBaHUa ycnosHoro 6ioka

Hasaite nogpobHee paccMoTtpum, 4To ByaeT npoucxoautb B agaHHoM npumepe. Kak Bbl BU-
[M1Te, B KaYecTBe YC/I0BUA B BIOKe AaHO NNOrMYeCcKoe BblpaykeHUe, CoAepIKallee crnpasa CyMMy
yucesn, a cneBa KOHCTaHTY. Eciim cpaBHeHWe oKakeTcs NpaeAoK, TO B OKHO BblBoAa OyaeT Ha-
neyaraHo True, ecnv ycnoBue okaxketcs noxxHbiM — False.

Kpome Toro, cywiecteyeT ewé oamH 610K yrnpaBieHnUs, CXOXWI C BblleyKa3aHHbIM, HO Npu
3TOM UMEIOLUI eLwé OaHY LOMNOJIHUTENbHYIO BETBb MHAYe (puc. 23).
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Puc. 23. bnok Ecnu-torpa-nHaue

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

Puc. 24. NemoHcTtpauus pabotsl Ecnu-rorga-uHauve

PaccmoTpum Kog paHHoM nporpaMmbl. BeipaxkeHne nocsie eciu B JlaHHOM criydae siBnseTcs
NOXKHbIM, MO3TOMY OyAeT BbIMOMHATLCA YacTb NoOcC/ie UHaYye, TO ecTb nepo pobota craHer
3eN€HOro LBeTa U Ha 3KpaHe nossutca Haanuck Second Over. O6paruTe BHUMaHuWe, uto Over
OyneT BbiBefeHO B /IOOOM Ciydae, Tak Kak HaxoguTtca 3a npegenamu 6s0Ka YCIOBHOMO
oneparopa.

3apanve 1. Hanucatb nporpammy ans BeiBoga Ha 3kpaH True unu False B 3aBUcMMOCTH OT
PeLIeHNss MPOCTbIX MaTeMaTU4YeCKUX BbIPAXKEHUM, KOTOpble y4allMecs OO/MKHblI Pa3MecTUTb
BHYTPU YC/IOBUS YCNIOBHOTO GM10Ka.

3aganue 2. Peanusosarb nporpammy asis nosoporta pobotoM nepes npensaTcTBUEM Ha Npo-
M3BOJbHBIN Yyron.

KoHTponbHbie BONpoChI:

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

MU3BecTHO, 4TO BbIBAIOT CUTYALMM, NPU KOTOPbIX HEOOXOAMMO NPOBEPSTL YCIOBUE HECKOJIb-
KO pas, Npexae YeM NpUHATb OKOHYaTesibHoe pelwleHne. MoXHO MCNonb30BaTb COBOKYMHOCTb
6/I0KOB MOBTOPEHUS U YC/IOBHblE BNOKU, HO AJiIA KOPPEKTHOW paboTbl MOBTOPEHWM AOMKHO
ObITb OrPOMHOE YUCIIO (BECATKU MUIMOHOB) M MOAGOP TOYHOFO YMCIA MOXKET CUIIbHO 3aTpPyAa-
HUTb ObLLee BpeMs co3aaHusa nporpammbl. Bo nzbexanue atoro B VEX VR ucnonbsytotcs um-
knbl MoBTOpATbL NOKa 1 MNMoka.
NMpakTuuyeckasa yacTtb

Llenb paboTbi: 03HAKOMUTb 0OYYAIOLLMXCA C UMKNaMK Ha 6ase nnaropmbl vr.vex.com

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

Puc. 25 — Bbnoku uuknos

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

VETHD0IET i CRMPOC T SRRl . -

YOU RSO0M T CEORCTh NOEOITE “

Puc. 26. Otnnumsa umknos 8 VEX VR

Ha nepebiii B3rsg MOXET MOKasarbCs, YTO OT/IMYMA B YC/IOBUSAX OIOKOB LMKIOB AOKHbI
MPUBECTU K BbINOSIHEHUIO aOCONIOTHO pasHbiX AeMCTBUM, HO 3TO He TaK. lNpupoaa 6noka Mo-
BTOPATb NOKa TAKOBA, YTO AEWCTBUA BHYTPU B0Ka OyayT BbINOMHATLCSA 4O TEX MOp, NMOKa yc-
noeue 6ynet noxkHbIM. 06 3TOM BaXKHO MOMHWUTL MPU COCTABNEHWMU NPOrpPamMMbl.
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[agaiite noka otmioxum 6510k NMoOBTOPATL NOKa M HanMLeM NPOCTYIO NMPOrpaMmy Asis Bbl-
BOJA Ha 3KPaH HECKOJIbKUX CTPOK TEKCTa B 3aBUCMMOCTM OT MOKa3aHWM AaTymKa pacCcTosiHUSA
(puc. 27).

ABMeHWE Bnepan -

neyaTs QREEEL

CCTAHDEWTE JBAMEHWE

Puc. 27. PaboTta c uuknom Moka

[agaiite NOCTPOUYHO paccMOTpUM faHHylo nporpammy. B nepsyto ouepeab cospaém 6510k
LMKNa, KoTopbii Byaet paboratb fO Tex nop, Noka poboT He yBuAaMT nepes cobom Kakoe-nnbo
npensatcteme. Ha nytn Bcero cnegosaHusa [0 npenatcteus pobot 6yaeT BbIBOAUTb B KOHCOSb
BbiBOAA CNoBO «[1pMBET» OrPOMHOE YUC/IO pa3 B CU/Y BbICOKOW NPOM3BOAUTENBHOCTH ynpas-
naoutero KoHTponnepa. Ecnn nobasutb K nporpamme Bcero ofiHy CTPOKY, To cnoso «[pueer»
OyneT BbiBeeHO TOMIbKO OAMH pas (pumc. 28).

ABEWMEHWe Bnepén v

nesats QU

OCTAHDBWTL OBHMMEHHE

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

3aganuve 1. Hanucatb nporpammy ans BbiBoga Ha 3kpaH npuBem. MNpu Kakaom npoxone
LMK/a NPUBET LOMKHO BbIBOAMTLCSA C HOBOM CTPOKM.

3aganue 2. Hanucatb nporpamMmy no nsobpaykeHnto poboTom Keagapara (B KayecTse NnosTo-
peHUsi NPoNAEeHHOro Matepvana).

Ko HTPOJIbHbI€ BOMNPOCHI:

1. B 4ém omnumns 6N1OKOB NOKa M NOBTOPATb NOKa?

2. MpuBeaunTte npMMepbl NporpaMmsl, MCMosb3ylolwei 610K noka (B Buae Ncesaokona).

3. MNpuBegute npumMepbl Mporpammbl, UCMOsb3ylolel 60K NOBTOPATb Noka (B Buae
nceenokoaa).
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JlaboparopHas pabora 12
Bnok Bcerpa, 6nok NMpepbieaHua u 6nok XXparb noka

TeopeTuueckas 4yactb

Ha npegblgywiem 3aHsaTMM paccMoTpenn 6/10KM LUMKIIOB M CErofHs NMPOLOIKMM M3yyeHHue
ocTaBlwmxcs 610KOB Momyns ynpaenenus: 6noka Bcerpa, 6noka lMpepbiBaHua v 610ka
JXpatb noka.

Bnok Bcerpa npeacraenser coboin 6ecKoHeYHbIM LMK 6e3 ycnoBus, KOTOpbiM OyaeT Bbl-
NOMHATLCA HA MPOTAXXEHUU BCEM MPOrpamMMbl HE3aBUCUMO OT AEWCTBUIA, MPOUCXOAALLUX BHY-
TPU M CHapy>Ku Hero

MpakTuueckas yactb
Llenb paboTbi: 03HakoMuTb obydatowmxcs ¢ bnokamu Beerpga, 6nokamu MpepbiBaHus 1
6nokamu XXparTb noka.
Xop nabopaTtopHoi paboTbl

Paccmotpum aBe nporpammbl, KOTopble ABAAIOTCA aBCOMOTHO MAEHTUYHBIMMK, HO NPU 3TOM
NPoAEeMOHCTPUPYIOT NpuHLMN paboTbl 6noka Beerpa (puc. 29).

OevKeHVe Bnepén v

Puc. 29. AHanor 6ecKkoHe4YHoro umkna

Kak Bbl Mo)eTe 3aMeTWTb, B A@HHOM nporpamme 670K ABUXKEHUA BKoYaeT cebsa becko-
HEYHbIN LMK/, 4TO No3BO/sSEeT pobOTy ABUraTbCc GECKOHEYHO Bnepén npu AoOaBneHUM 3TOro
6110Ka B Nnporpammy.

Ilns Toro 4tobbl NpepBarb BbiNO/HEHUE BECKOHEYHOrO LMK/Ia, MOXHO UCMONb3oBaTh 610K
MpepbiBaHusa.

PaccmoTpum nporpammy, B KoTopoi pobot byaer exarb Bnepén 4O Tex rnop, Noka AaTyvK
paccTosHUA He yBUauT nepen cobor HekoTopoe npenaTcTeue Ha pacctoaHuun 100 mm (puc. 30).

Puc. 30. MNporpamma ais neMOHCTPaLMmM paboTbl LMKna npepbiBaH1s
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JaHHas nporpaMma BbINOMHSET BCE Te e AeMCTBUSA, YTO U ucnonb3oBaHue uukna loka B
npeabiayLieM ypoKe, HO Npu 3TOM HamALHO AEMOHCTPUPYET cnocob npepbiBaHus Lukna Beer-
na. Ucnonbsosarune 6noka Mpepearb nomoraet nsbexkarb NoOMOK poboTa, Tak Kak 06bIYHO
MCNONb3yeTCs B KOHTEKCTE aBapUMHOro npepbiBaHUA BbiNOSHeHUs nporpammel. [laBaiTe pac-
CMOTpPUM Oonee CNOXHbIA BapuaHT NporpamMmbl, B KOTOPOM MCMOMb30BaHWe UWKAa Oyaet
onpaBaaHo cpabarbiBaHWEM JaTuMKa PacCTOAHUSA Ha PACCTOSIHUM MEHbLUEM, YeM MIaHMpyeMoe
(puc. 31).

O TEHGEN T 08riaeHHe

Puc. 31. lNpumep nporpammsl

B naHHOM nporpamMme poboT OGyaeT coBepLuatb NOBOPOT A0 TeX Nop, NoKa He OBHapyXUT
nepes cobon npenstcreve. [Mocne atoro oH otbeaet Hasag Ha 200 MM 1 OCTaHOBUT CBOE ABu-
)KeHue. [laHHbIN anropuTM MOXKET ObITb MPUMEHMM K C/ly4asM, Korga Ha poboTe yCTaHOBNEHO
TEXHUYECKOE 3pEeHHe U eMy HeobXoAuM Nydlni 0630p ANs UAeHTUdMKaLMK nepen coboi
06bEKTOB.

Kpome Toro, Heobxoanmo obpatutb BHMMaHWe Ha 6nok XXparb noka (puc. 32), kKoTtopblii
NO3BOJISIET yAEPKaTb BbINO/HEHUE AEUCTBUI [0 3TOro GMioKa.

PaccMotpuM nporpammy, KOTopasi MOXET MOMOYb B MPOXOXKAEHWU HEKOTOPbIX UCMbITAHWUM
B cpene VEX VR.
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Puc. 32. bnok XXpaTb noka

B paHHOM nporpamme po6oT npu obHapykeHun 0ObeKTa MocTapaeTcs BbITOMKHYTb €ro
nons. [JaHHbIM KOA, NOMOXKET B PeLLeHUH 3a4a4 Ha NOoCNeayoLWwmnX 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 4Jjis akTMBaLMu poboToM OTbesna Hasag npu nepso-
HadYasbHOM ABWXEHUWU poboTa Bnepéa.

KOHTpOﬂbeIe BOMPOCHI:

1. 3auem HyxeH 6nok MpepbiBanua?

2. MpuBeauTte npMmepbl Nporpammbl, ucnosnb3ytowwen 6nok MpepbiBaHua (B BUae nceego-
Kopa)

3. Kak pabortaet 6510k XKXpatb noka?

AupakTuyeckue marepuanbl

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

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

3. OduumnanbHbii caT cpeppl NporpamMmmuMpoBaHusa Scratch [InekTpoHHbIM pecypc] //
URL: https:/ /scratch.mit.edu/ (Jara o6pauwerus: 15.04.2021).

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

MnaHupyemblie pesynbraTbl OCBOEHUA y4ebHOro npegmeTta
C onMcaHUeM YHUBEpPCasnbHbIX y4eOHbIX AeNCTBUN,
AOCTUraeMbix obyyarowmmmcs

JIn4yHOCTHbIE:

— dopMHUpoBaH1E YMEHUS CaMOCTOATENbHOW AeATeNIbHOCTH;

— dopmMupoBaHre ymeHus paborarb B KOMaHAE;

— dopMHUpoBaHME KOMMYHUKATUBHbIX HABbIKOB;

— dhopMHUpoBaHME HABbIKOB aHaNn3a M CaMOaHanu3a;

— dopMHUpoBaHKe LeneycTpeMNEHHOCTU U YCMAYMBOCTH B NpoLLecce TBOPYECKOM, uccne-
[OBaTeIbCKOM paboTbl M y4ebHOM AeATeNbHOCTU.

[penmetHble:

— dhopMHUpOBaHME NOHATUI «aNITOPUTM», «NPOrpaMMas;

— ¢dopmMupoBaHMEe MOHATUM OO OCHOBHbLIX KOHCTPYKUMSAX A3blka NPOrpaMMUpPOBAHUSA
Python: onepatop BeTtenenus if, onepatopsl umkna while, for, BcnomorarenbHbix anro-
PUTMOB;

— dopMHUpoBaHME NOHATUIM O CTPYKTypax AaHHbIX A3blka nporpammuvpoBaHus Python;

— dhopMHUpoBaHME OCHOBHbIX MPUEMOB COCTAB/IEHUSA MPOrpamMmm B NPOrpamMMMpPOBaHUN Ha
A3blKe NporpamMmmupoBaHus Python;

— dopMHUpoBaH1E aNrFOPUTMUYECKOTO U JIOFMYECKOTO CTUNEN MbILLNEHUS.

MetanpefnmMeTHble:

— dopMHUpoBaHME YMEHUS OPUEHTUPOBKU B CUCTEME 3HAHWI;

— ¢dopmMupoBaH1e ymeHus Bbibopa Hanbonee 3hheKTUBHbIX CNOCOOOB pelueHUs 3aaauy
Ha KOMMbtoTEPE B 3aBUCUMOCTU OT KOHKPETHbIX YC/TOBUH;

— dopmMupoBaH1e NPUEMOB NPOEKTHOM AEATENIbHOCTU, BKOYAs YMEHUs BUaeTb npobne-
My, hopMynupoBaTb TEMY U LieJlb MPOEKTa, COCTaBNATb MJ1aH CBOEM AEATENIbHOCTH, OCY-
LLLeCTBNATb AEWCTBUA NO peanM3auuu nnaHa, pesynbrar CBoen LesATeslbHOCTU COOTHO-
CHUTb C Lenbto, KnaccuduumposaTtb, Habnoaarb, NPOBOAUTL SKCNEPUMEHTbI, AeNaTb Bbl-
BOAb! U 3aK/IOYEHMS, AOKa3bIBaTb, 3alLMLLATL CBOU UAEW, OLLEHWBATb pe3y/bTaTbl CBOEH
paborbl;

— dopMHUpoBaHMe YMEeHUs pacnpeneneHus BpeMeHu;

— dopMHUpoBaHME YMEHWUI YCMELLIHOW CaMomnpe3eHTaLmm.

®Dopmbl KOHTpONSA

Bo Bpems nposefeHus Kypca npeanonaraercs TeKyLWMUi, NPOMEXKYTOUHbIM U UTOTOBbIN KOH-
TpOsib.

TeKyLwiMit KOHTPOSIb OCYLLECTBISETCA PEryisipHO BO BPEMS MPOBEAEHUsA Kaxaoro nabopa-
TOPHOTO 3aHATUSA, 3aKJTIO4AETCA B OTBETE YYALLMXCSA HA KOHTPOJIbHbIE BOMPOChI!, AEMOHCTPALIMK
MOSy4YeHHbIX CKPUNTOB B cpeae Scratch, hpoHTasIbHbIX ONPOCOB yYUTENEM.

Takke B TEMATMYECKOM M/IaHMPOBAHUM MPEANOJAralTCs ABE MPOMEXKYTOYHbIE KOHTPOJIb-
Hble paboTbl.

KoHTponbHasa paboTta AnsA NpoBepKU NOMyYeHHbIX HABbIKOB NO TeMaM
«YcnoBHbiK onepatop if», «Lluknbl B a3bike Python»

1. Ha#th KopHM KBappaTHOro ypaBHEHUs, 3aAaHHOrO CBOMMU Ko3dduumneHTamu.
2. Bbluncnutb 3HaueHune dyHKUMM y = x> + 5x ONA 3afaHHOrO C KNaBMaTypbl 3Ha4YEHUA
aprymeHTa x.
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3. OnpenennTb, CKONbKO OTpULATENbHBIX CPEAN TPEX BBEAEHHbIX C KNaBUATYpPbl YACEN.
4. MNpoeepuTb, NPUHAAIEKUT JIM TOYKA C KOOpAMHATAMK (X U y) YyacTu durypsbl, nsobpa-
YKEHHOM Ha pucyHke 33.

-5 ~
Puc. 33. UnniocTpaumsa K 3agade

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

6. Haneuaratb cton6bukom sce uenble yucna ot 20 o 35 1 BbIMUCIUTD KOPHM 3TUX YKUCES.

7. Haltu Bce Tpéx3HayHble YMcCa, KOTOpble NPU yBEMYEHUH Ha 3 penartca Ha 5.

8. HaHbl HatypanbHble yvcna ot 20 po 50. Hanewaratb Te M3 HUX, KOTOpble fensTca Ha 3,
HO He JenaTca Ha 5.

KoHTponbHas paboTta Ans npoBepKuU Nosy4eHHbIX HABbIKOB MO TEMaM
«Cnuckum B a3bike Python»

1. MomeHsATb MecTaMu caMbiit 6OJbLLIOKN M CaMblit MafIeHbKUI 3/1IEMEHTbI CrIKCKa.

2. [aHbl gBa cnucka. MonyunTb TpeTui CnNrucok, BKAOYasA B HErO TObKO TE 3/IEMEHTbI, KO-
TOpble BCTPEYAIOTCA B UCXOAHbIX CIMCKax Tonbko 1 pas.

3. CdopmupoBsatb Bo3pacTaloLLmit CUCOK U3 YETHBIX YUCEN AAHHOIO CMMCKa.

4. [aHbl oBa cnucka. YoanuTb BCce 3N1eMeHTbl MePBOro Crucka U3 BTOPOro, ocTasibHble 3ne-
MEHTbl BTOPOro CrMCKa OTCOPTUPOBATb.

5. Co3patb cnucok U3 ciyyarHbix yucen. Haitv Homep ero nocnegHero noKanbHOro Mak-
CMMyMa (NoKafbHbI MaKCUMYM — 3TO 3/IEMEHT, KOTOPbIM OosbLue N0O0ro U3 CBOMX cocenen).

6. Co3patb CNUCOK U3 Ccry4arHbix Yncen. Hanarm BTopol no BennMymMHe MakCUMyM.
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CopeprxaHue u opma opraHM3aLUmu Yy4eOHbIX 3aHATUH

MnaHbl yuebHbIX 3aHATUM

1. MepeBbie nporpammbl Ha A3bike Python, ocHoBHbIe onepaTtopbl

PekomeHayeMoe KOM4YeCcTBO YacoB Ha AaHHYto TeMy — 2 yaca.

MnaHupyemMblie pesynbraTthbl

MpepameTHbIe: NOMyYeHWE HABbIKOB MO CO34aHMIO NEPBbLIX MPOrpamMmMm B cpeae nporpaMmu-
poBaHus Python, nsyyeHune ocHoBHbIx onepatopos Python, BBoga/BbiBOAA AaHHbIX, MaTeMa-
TUYECKMX OMepaTopos.

MeTtanpeameTHblie: yMeHMe KOHTPOIMPOBATb M KOPPEKTMPOBATh Y4eOHYIO AeATeNbHOCTD,
CNoCcoBHOCTb CTaBUTb U hopMyMpoBaTh AnsA cebsa uenu encTeni, NPorHo3MpoBarb pesysbra-
Tbl, aHANIM3MPOBATb UX (MPUYEM KaK NOJSIOXKUTESbHbIE, TAK M OTPULLATESIbHbIE).

JINYHOCTHbBIE: FOTOBHOCTb M CMNOCOBHOCTb 0OYHAIOLLMXCA K CAMOPA3BUTUIO U JIMUHOCTHOMY
camoonpeaeneHunto, cpopMMpPOBaHHOCTb HABLIKOB COTPYAHUYECTBA CO CBEPCTHMKAMM; rOTOB-
HOCTb M CNOCOBHOCTb K 06pa3oBaHUIO, B TOM YUC/le CamMoobpa3oBaHMmio.

O6opynoBaHue U MaTepuanbl: KOMMbIOTEP, NPe3eHTaLMOHHOE 06opyaoBaHHUeE.

PacnpepeneHune nabopatopHbix pabort:

MN3yueHne TeopeTuyeckoro matepuana naboparopHoi paboTbl, BbinosHeHWe nabopatop-
Hou pabortbi 1.

2. YcnosBHbi onepaTtop if

PekomeHayeMoe KoMMYecTBO YacoB Ha JaHHYylo TeMy — 2 vaca.

MnaHupyembie pesynbraTthbl

MpepMeTHbIE: NONYyYeHMe HaBbIKOB MO UCMOJIb30BaHMIO YC/IOBHOrO oneparopa if B cpese npo-
rpammupoBaHusa Python, paspabotka nporpamm, peasnnsytoLmnx pa3seTBAAIOLLMIACA aNITOPUTM.

MeTtanpeameTHblie: yMeHME KOHTPONMPOBATb M KOPPEKTUPOBATb YYEOHYIO AeATENbHOCTD,
CNOCOBHOCTb CTaBUTb U hopMyMpoBaTh Ans cebs uenu encTeni, NPorHO3MpoBaTh pesysbra-
Tbl, aHaNIM3MPOBaTb UX (MPUYEM KaK NOJSIOXKUTESbHbIE, TAK U OTPULLATESIbHbIE).

JINYHOCTHbBIE: FOTOBHOCTb M CMOCOOHOCTb 0OYHAIOLLMXCA K CAMOPA3BUTUIO U JIMYUHOCTHOMY
camoonpeaeneHunto, cpopMMpoBaHHOCTb HABLIKOB COTPYAHUYECTBA CO CBEPCTHUKAMM; rOTOB-
HOCTb M CNOCOBHOCTb K 06pa3oBaHUIo, B TOM YnCe caMoobpasoBaHMIO.

O6opynoBaHue U MmaTepuanbl: KOMMbIOTEP, NPEe3eHTaLMOHHOE 060pyAOBaHHe.

PacnpepeneHune nabopatopHbix pabort:

MN3yueHne TeopeTuyeckoro matepuana naboparopHoir paboTbl, BbinosHeHWe nabopatop-
HOM paboTbl 2.

3. Uuknbl B a3bike Python

PekomeHzyeMoe KOMYecTBO YacoB Ha AaHHylo Temy — 4 yaca.

MnaHupyembie pesynbrathbl

MpepmeTHbIE: NMOyYeHNE HABbIKOB MO WCMOJIb30BAHMIO ONEPATOPOB LMK/IA B Cpefe npo-
rpamMmupoBanus Python, paspaboTka nporpamMm, peanusyoLmx LUKIMYECKUIA airopuTMm.

MeTtanpeameTtHble: yMeHWe KOHTPONMPOBATb U KOPPEKTUPOBATh y4ebHYIO AeATENbHOCTD,
CnocobHOCTb CTaBUTb M hOPMYNUPOBaTh A8 cebs uenu 4eNcTBUi, NPOrHo3MpoBaTb pesysibTa-
Tbl, aHA/IM3MPOBATb UX (MPUYEM KaK NMOOXKMTENbHbIE, TaK U OTpULATENbHbIE).

JIN4HOCTHbBIE: FOTOBHOCTb U CMOCOBHOCTb 0BYYAIOLLMXCA K CAMOPA3BUTHIO U JIMYHOCTHOMY
camoornpegeneHmnio, chopMUMPOBAHHOCTb HABLIKOB COTPYAHMYECTBA CO CBEPCTHUKAMM; rOTOB-
HOCTb M CMOCOBHOCTb K 06Pa30BaHMIO, B TOM YMC/Ie CaMOOOPa30BaHHIO.

O6opynoBaHue U MaTepHasnbl: KOMMbIOTEP, NPe3eHTaLMoHHOe 0bopyaoBaHMe.

PacnpeneneHue nabopatopHbix pabor:

N3yueHue TeopeTnyeckoro marepuana nabopatopHol paboTbl, BbiNoNHeHWe naboparop-
HoW paboTbi 3.
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4. Cnucku B a3bike Python

PekomeHayeMoe KONMYecTBO 4acoB Ha AaHHyto TeMy — 4 yaca.

MnaHupyemblie pesynbrartbl

MpepmeTHbIE: NONyyYeHME HABbLIKOB MO MCMOJIb30BaHMIO CMMCKOB B Cpeae NporpaMmMmpo-
BaHua Python, paspaboTka nporpamm, peanusyowmnx paboTy co CTPYKTypaMu AaHHbIX.

MeTanpeameTHble: yMeHMEe KOHTPOIMPOBATb M KOPPEKTMPOBATh Y4eOHYI0 AeATeNbHOCTD,
CnocobHOCTb CTaBUTb M hOPMYNUPOBaTh A8 cebs uenu 4eNcTBUi, NPOrHo3MpoBaTb pesysbTa-
Tbl, @HA/IM3MPOBATb MX (MPUYEM KaK MONONKUTESIbHbIE, TaK U OTPULATESIbHbIE).

JINYHOCTHbBIE: FOTOBHOCTb M CMNOCOBHOCTb 0OYHAIOLLMXCA K CAMOPA3BUTUIO U JIMUHOCTHOMY
camoonpegeneHunio, chopMUMPOBAHHOCTb HABLIKOB COTPYAHMYECTBA CO CBEPCTHWUKAMM; rOTOB-
HOCTb M CMOCOBHOCTb K 06Pa3oBaHMIo, B TOM YKUCe caMoobpa3oBaHUIO.

O6opynoBaHue U MaTepuasnbl: KOMMbIOTEP, NPEe3eHTaLMOHHOE 06opyaoBaHHeE.

PacnpeneneHue nabopatopHbix pabor:

MN3yueHne Teopetuyeckoro matepuana naboparopHoir paboTbl, BbinosHeHWe nabopatop-
HoM pabortbi 4.

5. Pabora co ctpokamu B Python

PekoMeHayeMoe KOnM4ecTBO YacoB Ha AaHHyio TeMy — 4 yaca.

MnaHupyembie pesynsrarhbl

MpepMeTHble: NoNyyeHMe HABLIKOB MO UCMOJIb30BAHWUIO CTPOK B Cpeae nporpaMmMuMpoBa-
Hus Python, paspaborka nporpamm, peanusytoLmx paboTy cO CTPOKOBbIMU JAHHBIMM.

MeTtanpeameTtHble: yMeHWe KOHTPOIMPOBATb U KOPPEKTUPOBATb yHebHYIO 1eATeNbHOCTD,
CNOCOBHOCTb CTaBUTb U hopMynMpoBaTh AnsA cebs uenu oencTeni, NPorHO3MpoBaTb pesysbra-
Tbl, aHA/IM3MPOBATb UX (MPUYEM KaK NMOOXKMTESIbHbIE, TaK U OTPULATENbHbIE).

JInuHOCTHBIE: rOTOBHOCTb U CMOCOBHOCTb 0BYYAIOLLMXCA K CAMOPA3BUTHIO U JIMYHOCTHOMY
camoornpeaeneHuo, chopMMPOBaAHHOCTb HaBbIKOB COTPYAHUYECTBA CO CBEPCTHUKAMM; rOTOB-
HOCTb M CNOCOBHOCTb K 06pa3oBaHu1IO, B TOM YUC/le CaMoobpa3oBaHMmio.

O6opypoBaHue U MaTepHuanbl: KOMMbIOTEP, NPe3eHTauuoHHoe obopyaoBaHue.

PacnpepeneHue nabopatopHbix pabor:

MN3yuyeHne TeopeTnyeckoro marepuana nabopartopHoi paboTbl, BbinosHeHWe nabopatop-
HoM paboTbi 5.

OnucaHue naboparopHbix pabor

Na6boparopHan pabora 1.
MNMepeBble nporpammbl Ha A3bike Python, ocHoOBHble onepaTopbl

TGOPETM‘-IeCKaﬂ 4yacTtb

Mpepnaraetcs paccmoTpeTb 6onee noapobHO CTPYKTypy mporpaMmbl Ha s3bike Python,
a TaK)Ke OCHOBHble NpaBu/ia HanMcaHWa NPorpamMm.

Jliobyto nporpammy sisbike Python Mo)KHO npeactaBuTb, Kak Habop nekcem (ZonNyCTUMbIX
CMMBOJIOB), 3aMMCaHHbIX B ONpeaenéHHOM nopsigke U No onpeaenéHHbiM npasunam. Jlekcema
MOXEeT MpPeACTaBNsATb COOOM: KOMMEHTapWM; NiMTepasbl, 3HAKW MYHKTyauWu, MepemMeHHble,
cneuuvanbHble KtoYeBble C/IOBa.

lNporpamma Ha sA3bike Python MoykeT conepykaTb AOCTAaTOYHOE KOIMYECTBO KOMMEHTapUEB,
KaXKbl KOMMEHTapWi HaYMHAETCS C CUMBONA PeLUETKa «H».

JNutepanbl npeacraensaoT cobon 3HayeHUs, 3afaHHble B KoAe NporpaMMbl, Hanpumep,
yucna (25) nnm ctpoku (“npueet”). B asbike Python npeacrtaeBneHbl HeKOTOpble BCTPOEHHbIE
TUNbl obbekToB. B Asbike Python ucnonbayercs auvHamuyeckasa Tunusauma (TMnbl AAHHbIX
onpenenseTcs aBTOMaTMYeCcKu, U UX He TpebyeTca 0ObABNATL B NPOrPaMMHOM KOAE), HO Mpu
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3TOM OH fIB/IAETCA A3bIKOM CO CTPOron Tunu3sauuen (Bbl CMOXKETEe BbIMOJIHATL HaA O6bEeKTOM
TONbKO Te onepaLyuu, KOTopble MPUMEHUMBI K €ro Tvny).

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

MNepemeHHas UM MAEHTUGUKATOP UCMONb3YIOTCA ANIA XPAHEHUS AAHHbIX Pa3/IMYHOro TUNa.
B sa3bike Python HeT cneumanbHoro paszena onucaHuWs nepemMeHHbIX, B KOTOPOM yKasblBaeTcs
TUN NepeMeHHOW nepep e€é nepebiM UCMoNb3oBaHMeM. EcTb onpenenéxHble npaeBuna ana 3apa-
HMUA UMEH MepeMeHHbIX A3blke Python: 3To nocnegosarenbHOCTL OYKB, KOTOpas He MOXKET Ha-
YMHaTbCA C UMdPbI, HO MOXET coaepKaTb CMMBON nogyepkuaHus (_). UMeHa nepemeHHbIX
4yBCTBUTEJIbHbI K peructpy. MMeHa nepemMeHHbIX He MOryT COBNagarb CO CrneurasbHbIMU KO-
YeBbIMU C/IOBAMM.

KntoueBble cnoBa B s3bike Python vmMeloT cneuvanbHoe Ha3HavyeHWe W NpeacTaBnsiOT CO-
6o¥ ynpasnsoLme KOHCTPYKUMK a3bika. Hanpumep: and, break, for u 7. a.

MNpu cocTaBneHMn nporpaMm nekcembl 0ObEANHAIOTCA B CUHTAKCUYECKUE KOHCTPYKLIMM, KO-
TOpble MOTYT BK/aAblBaTbCsA ApYyr B Apyra. B pesynbrate Moryt o6pa3oBbiBatbCcsi 6/104HbIE KOH-
CTPYKUMM, Kaxkabii 610K Kofa HaunHaeTca asoetounem (), a Teno 61oka Bbigensercsa obssa-
Te/IbHbIM OTCTYMNOM B BuAe YeTbipéx npobenos. O6bIYHO cpefa NporpamMMMpoBaHusa cpasy ae-
naet orctyn pgns 6noka nocne psoetouus. B 3aBucMMocTM OT wucnonblyemon cpeppbi
NporpamMMMpoBaHusa BIOKM MOTYT UMETb BM3yasibHOE Bblae/eHue.

Takke cywiecTByeT psag peKoMeHAauMi K COCTaBNIeHUO nporpamMm Ha asbike Python, ¢ kKo-
TOPbIMKM MOXHO O3HAKOMMTCS, Hanpumep Mo ccbiike https:/ /pythonworld.ru/osnovy/
sintaksis-yazyka-python.html.

MNepenném K paccCMOTPEHUIO OCHOBHbIX TUMOB OnepaTopa A3blKa.

Onepatopsl s3bika Python MoXxxHO pa3penvTb Ha 7 TMMOB:

— apudMeTUYecKue oneparopsl;

— onepaTtopbl CPaBHEHUS;

— oneparopbl NPUCBanBaHUS;

— JIOrMYecKue oneparopsl;

— onepartopbl NPUHAANEKHOCTH;

— onepartopbl TOXAECTBEHHOCTH;

— 6uTOBbIE ONEpaTopbl.

Mpueeném nprmMepbl HEKOTOPbIX Hanbosiee YacTo UCMOMb3yEMbIX OMEPATOPOB, NPUBEAEH-
HbIX B TabnuLe HUXkKe.

Tabnuua 1. OcHoBHble onepaTopbl A3bika Python

Onepatop OnucaHue
+ Cnoxetue
- Bbluntanue
* YMHOXeHue
/ Henenuve
// LlenouncneHHoe geneHuve
% Ocratok ot genexus
** BosseneHue B cTeneHb
< MeHbLue
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UHOOPMATUKA
lpodomxeHue
Onepatop OnucaHue
> Bonblie
>= Bonblue nnu paeHo
<= MeHbLue unu paBHO
== PaBHo
1= HepagHo
and (M). Jlornyeckoe yMHOKeHWE, UM KOHBIOHKLNSA
or (UN) Jlornyeckoe cnoxexue, Ui QU3bIOHKLNUA
not (HE) Jlornyeckoe otpuuaHue
| Mo6utosoe nnu
» Mo6utoBoe ncknovatoLee m
& Mo6uTosoe 1
>> ButoBbIit caBur BnpaBo
<< BuToBbIM caBWr BNEBO

NHsepcus 6utos

PaCCMOTpMM HECKOJIbKO NpMUMepoB UCNOJIb30BaHUA NAaHHbIX ONepaTtopoB.

MNpumep 1
>>> 643
9

>>> 7**5
16807

>>> 45%4
1

OauH 13 cambix 4acTo UCMOJIb3yEeMbIX ONepaTopoB — onepartop npucsaneaHua. Onepartop
npuceauBaHus B A3bike Python nmeert Bua:
<upeHTUdmKaTop>=<BblparkeHne>

Mpumep 2
c=6
L=121

Takxke B A3bIke Python MMEIOT MECTO CJTIOXKHbI€ onepatopbl NpucCBanBaHUA.

Tabnuua 2. CnoxxHblie onepaTtopbl NPUCBAUBAHUSA

O6o03HavyeHune

OnucaHue

JleBas v npaBas yacti cymMmMUpyloTCs, pe3ynbTar NpucBanBaeTcs
nepeMeHHOM B JIEBOM YacTu

BbluMTaeTca 3HaYeHWe NpaBoW YacTu U3 3HAYEHWUS NepeMeHHOM
B JIEBOM YaCTH, pe3ysibTaT NPUCBanBaETCsA NePeMeHHOM B JIEBOM
yacTtu

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

B conepkanue
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UMHOOPMATHUKA
lpodomxeHue
O6o03HauyeHHne OnucaHue
/= Lenvt 3HaueHWe nepemMeHHOMN U3 IeBOM YacTh Ha 3Ha4YeHUe Bbl-
pakeHUsl B NPaBOM YacTH, Pe3ysibTar NPUCBaUBAETCS NePEMEH-
HOM B IeBOW YacTu
%= HaxoauTca octatok oT geneHus 3HayeHWs nepeMeHHON U3 ne-
BOM YaCTW Ha 3HAYEHUS BbIPAXKEHMS B MPABOM YacTu, pesynbrar
NMpYCBanBaETCA NEPEMEHHOM B JIEBOW YacTH
= BbinonHseT Bo3BeaeHMe NeBOW YacTW B CTeNeHb 3HaYeHUs Bbl-
pa*keHWsi U3 NpaBoW YacTu, pesynbTaT NPUCBANBAETCS NepeMeH-
HOM B IeBOW YacTu
//= Jenut Haueno 3HayeHWe NnepeMeHHOM U3 NEBOW YacTH Ha 3Have-
HWe BblpaXKeHUs B NPaBOM YacTH, pe3ysbTaT NpUcBanBaeTca ne-
peMeHHOM B JIEBOW YacTu
Mpumep 3
>>> | =8
>>> L
8
>>> |L+=8
>>> L
16
>>> [*6
96
>>>

YacTto npu pelleHun 3apa4y He0OXOAMMO BbIMOJHATL BBOA AAHHbIX C KMAaBUATYpbl U BbIBO-
IOMTb [aHHble Ha 3KpaH. PaccmMoTpuM paboTy cooTBETCTBYIOLMX ONepaTopos B si3bike Python.
BBoga maHHbIX € KnaBuaTypbl OCYLLECTBASETCA C NOMOLLbIO onepatopa print. @opmar one-

patopa:
print()

MNocne BbinoNHEHUs onepaTopa NPOUCXOAMT NEepPexos Kypcopa Ha HOBYIO CTPOKY. [ns Bbi-
BOAA «CTPOUKY» HeoOXx0AMMO L06aBUTb MMEHOBaHHbIM end=y<pasgenurtenn> ‘.

MNpumep 4
A=9

B=14
print(A,”=",B)

Pesynbrarbl paboTbl NporpaMmbl NpeacTaB/ieHbl HXe 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)

Pesynbratbl paboTbl NporpaMMbl NpeacTaBfieHbl HKe Ha pucyHke 35.

Run: 1
. fUsers/user/Documents/PythonProject/venv/bin/python
3
6 -10
_—
= Process finished with exit code @
ol 5=
=
[]
P 4: Run = 6: TODO B Terminal @ Python Console
Puc. 35. Pezynbrar pabotbl nporpammbl
Mpumep 6
Z=9
Y=15
W=-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 MoxkHO “cnonb3oBath hopMaTMpOBaHHbIN BbiBOA. [1a 3TOro Heob-
XOAMMO MCMOMb30BaTh BCTPOEHHYI yHKumio format(). CuHTakcuc hyHKLUUK BbIFAANUT crepy-
oMM 0bpasom:

<ctpoka>.format( <cdopmar>)

«CTpOKa» npeacrasnser cobon 3HadeHue Ana GopMaTMpoBaHHOMO BbiBOAA, «hopmary —
cneundukaumm popmara <Mini-Language>.

B conepxaHue 49




TOUKA i'POCTA WHOOPMATHUKA
\

MNpumep 7

N = 116

M= 130

Prod=N*M

print( “{}*{}={}".format(N,M, Prod) )

Pesynbratbl paboTbl NporpaMmbl NpeacTaBfieHbl HUXe Ha pucyHke 37.

Puc. 37. Pe3ynbrar pabotbl nporpammbi

[na BBOAA OaHHbIX C KnaBuaTypbl MCMosb3yeTcs BCTpoeHHas dyHkums input(). daHHas
(hyHKUMA BO3BpaLLaEeT B Ka4yecTBe pe3ysbTata CTPOKy!

B pesynbrare BbINONHEHWA NPOrpaMmbi:

a=input()

c=input()

z=a+tc

print(z)

Ha 3KpaH BbIBOAMTCA HE CyMMa Yucen.

Pesynbratbl paboTbl nporpaMmbl NpeacTaBneHbl HXKe Ha pucyHke 38.

Run: 1
. /Users/user/Documents/PythonProject/venv/bin/python
3
6
s — | 36
=4 - : :
» = Process finished with exit code @
=
(]

P 4: Run = 6: TODO B Terminal @ Python Console

Puc. 38. Pezynbrat pabotbl nporpammbl

Mpn Heob6x0AMMOCTH BBOAA YUCIOBbIX 3HAYEHUI UCMOSb3YIOTCA BCTPOEHHbIE DYHKLMM int K
float.
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DyHKumMA int ucnonb3yeTtca ans npeobpasoBaHUs CTPOKM B Lenioe ynucno. MameHnm npeabl-
LyLLUI npumep:

n=int(input())

m=int(input())

k=n+m

print(k)

Pesynbrar pabotbl — cymma yucen.

Pesynbrarbl paboTbl NporpaMMbl NpeacTaBfieHbl HUXKe Ha pucyHke 39

116*130=15080
>>> |

Puc. 39. Pezynbrat pabotbl nporpammbl

Takke MOXHO yKasbiBaTb apryMeHT (yHKUMK input, B 3TOM c/lyyae Ha 3KpaH OyaeT BbiBO-
AMTCA «npurnacutenbHoe coobLueHnes.

n=int(input(“n="))

m=int(input(“m= "))

k=n+m

print(k)

Pesynbratbl paboTbl NporpaMmbl NpeacTasfieHbl HxKe Ha pucyHke 40.

Puc. 40. Pezynbtat pabotbl nporpammbl

AHanornyHo paboraet u yHKuuma float, Ho B pesynbrate e€ paboTbl BBeAEHHOE 3HAYEHUe
npeobpa3oBbiBaeTCs 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 matremarnueckue yHkumu B a3bike Python o6beanHeHbl Mogynem math. JaHHbii Mogynb
NpU HEOBXOAMMOCTH HYXKHO UMMOPTMPOBATH C MOMOLLLLIO KOMaHAbl import:

import math

MNocne nopknoYeHUs MOXHO WMCMONb30BaTb BCE MHOXECTBO MateMaTuyeckux yHKUu
a3bika Python.
B cocrtaBe Mmogyns math npucyTCTBYIOT HECKONBKO M3BECTHbIX MaTeMaTUYECKUX KOHCTaHT.
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Tabnuua 3. MaremaTMueckue KOHCTaHTbl A3bika Python

UWHOOPMATUKA

O603HaveHHne OnucaHue
math.pi Maremarmyeckas koHcTaHTa © = 3.141592....
math.e Yucno dinepa e = 2,71828...
math.inf MonoxwuTtenbHas 6€CKOHEYHOCTb

Tak)ke onuiIeM HECKONbKO Hanbosee 4acto MCNonb3yeMbiX d)YHKLlMl)'I, BXOpOAUWMX B COCTaB

mMogayns math.

Tabnuua 4. Matematnueckue yHKuum asbika Python

O603HauyeHue

OnucaHue

math.exp(x)

IKcnoHeHTa yncna e*

math.log(X, [A])

Jlorapudm X no ocHoeanuio A. Ecnu A He ykasaH, BbluMCnAeTCA
HaTypasbHbIM norapudm

math.pow(X, n)

BosBseneHue B cteneHb X"

math.sqrt(x)

KBazparHbIii KOpeHb 13 X

math.cos(X) KocuHyc X (X ykasbiBaetcs B pagnaHax)
math.sin(X) CuHyc X (X ykasbiBaetcs B paguMaHax)
math.tan(X) TaHreHc X (X ykasbiBaeTtcs B paguaHax)

math.acos(X)

ApkkocuHyc X. B pagnaHax

math.asin(X)

ApkcuHyc X. B pagnaHax

math.atan(X)

ApkraHreHc X. B paguaHax

math.degrees(X)

KoHBepTupyeT paguaHbl B rpagychbl

math.radians(X)

KoHBepTupyeT rpagycbl B pagauaHbl

MonHbIM CNMCOK MaTeMaTUYeCKUX CbYHKLI,VII‘/II MOXHO BbIBECTHU KOMaHﬂ,Ol‘;I!

import math

>>> math

<module ‘math’ (built-in)>
>>> dir(math)

Pesynbratbl paboTbl NporpaMMmbl NpeacTaBfieHbl HAXKE Ha pUCyHKe 41,

Py thon Consala

*__loader__ "', *

sys. path.extend| [ /Usersfuser/Documents/PythonPraject' ]}

«mpdule "math' from 'fLibrary/Framesorks/Python. frameworkersions/3. 8/ 1ib/python3. 8/ lib-dynload /math. cpython-3E

__name__ "', '__package ", '__spec__', "acos', 'acosh', "asin®, ‘asinh’, "

&= Python Corsole

&=
m = Python Console
| > impart math
=== math
-
;::_ (B »>> dir(math]
LN | Ly LRl "
+ ['_doc__ ", "__file__
o |
B 4 Run = §: TODO & Terminal

Puc. 41. MNonHbIl cnnucok Mmatematuyeckux yHKUMi A3bika Python
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Takke B A3bike Python ecTb BO3MOXHOCTb NONy4YeHUSA TaK Ha3blBaeMbIX NCEBAOCTYyYaMHbIX
yucen. [JaHHble Yucna BbIYUCIAOTCA MO HEKOTOPOKW MaTemMaTtuieckor hopmMyse, MOryT UCMOsb-
30BaTbCA HECKOJ/IbKO anropmuTMoB (B A3bike Python ucnonbayerca 4OCTaTOYHO HOBbIWM aNrOPUTM

«Buxpb MepceHHa»).

B asbike Python gns nonyyeHus takux umcen HeobxoamMmo obpatutbCs K Moayto random.
MmeeTca BO3MOXKHOCTb MONy4YaTh Kak Liesble, TaK U BeLLLeCTBEHHbIE C/lyYarHble Yncna:
— randint(a, b) — Bo3BpaLaeT cny4yanmHoe Lenoe Y1Cno 13 otpeska [a; bl;

— uniform(a, b) — Bo3BpaLLaeT ciy4anHoe 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)

Pesynbratbl paboTbl NporpaMmbl NpeacTaBfieHbl HXKe Ha pUcyHKe 42.

10
0B8.02136445449644
>>> |

Puc. 42. Peszynbrat pabotbl nporpammbl

Mpumep 8. Boluncnuts 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. Pesynbrat pabotbl nporpammbl

n PaKTU4ecKaa 4acCtb

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

1. OTkpo#Te cpeny paspabotku Python.

2. [aHbl onvHbl pébep a, b, ¢ npsaMoyronbHoro napannenenunega. Haitm ero o6bLEM U
noLwaab NoBepxHOCTU S (3HaYeHUA OSIMH CTOPOH BBOAATCA C K/IaBMATypbl).

YkasaHue. [puMepHbIN IMCTUHT NPOrpamMmMbl MOXKET UMETb BUA;

a=float(input(“a= “))

b=float(input(“b= “))

c=float(input(“c= “))

print(“ob6vem= “, a*b*c)

print(«nnowaap nosepxHocTn= «,2*(a*b+b*c+a*c))

3. HaHbl uncna a, b, c. Hantn ux cpenHee apucdmetmyeckoe.

4. YuyeHuK Kynun B marasuHe n nopuui mopoxkeHHoro no ueHe 300 p u k naMToK Wokonaga
no ueHe 520 py6. CKonbKoO BCEro NoTpaTu yyalmuincs Ha NoKynKu?

BbiBoabl: B X04e BbiNosHEHUA nabopaTopHo paboTbl Bbl MONYYMIN NPEACTABIEHME O Ha-
MUCAHMKM NPOCTbIX MPOrpaMM Ha fA3blke NporpammupoBaHusa Python.

KOHTpOﬂbeIe BOMPOCHI:

1. Kakue onepartopbl si3bika Python Bbl vcnonb3osanu npu BbiNosHEHWM nabopaTtopHoOM
pabotbi?

2. Kakolt onepatop 1crnonb3yeTcs ASA BBOAA LeIbIX YUCEN C K/IaBUaTypbl, BELLECTBEHHbIX
yncen c knaesuarypbi?

3. Kak BblBECTU faHHble Ha 3KpaH B A3bike Python?

JNlaboparopHas pabora 2.
YcnosHbiv onepatop if

TeopeTw-leCKaﬂ 4acTb

Mpu peleHnn 3anay BaXKHO peasniv3oBbiBaTb BO3MOXHOCTb BbiOOpa Cpeam asibTepHaTUBHbIX
ornepauuit Ha OCHOBE pe3y/bTaToB NPOBepPKU. B MMMnepaTuBHbIX fi3blkax NporpamMmMUMpoBaHUs
ANA 3TUX Lenen uMcnosb3yerca ornepartop BeTBneHUs (yCnoBHbIM onepatop). B s3bike Python
Nofo6GHbLIM onepaTop MpeasyCMaTpuBaeT He TOJNIbKO BO3MOXHOCTb CAenarb Bblbop OfHOW W3
[BYX anbTepHaTUB, HO U MPEefyCMaTpUBAET BbINOJIHEHWE B 3aBUCUMOCTU OT 3HAYEHWUS TOW UK
MHOW NepemMeHHOM OAHOM M3 TPEX (Mnun Bonee) BeTBel NPOrpammbi.

O6uwwas cdhopma oneparopa BETBNEHWS BbIIIAAUT CleaytowmM obpasom:

if <ycnoeuel1>:
oneparop 1
elif <ycnosue2>:
oneparop2
else:
oneparop3

Yactu else u elif sBnstotcsa HeobszatenbHbiMU. [ocne yactu if ykasbiBaeTcs noruyeckoe
YCNOBUE, KOTOPOE MOXKET ObITb MCTUHHBIM MK NOXKHbIM. OnuweM ciyyau, Koraa BblparkeHue
ABNAETCA UCTUHHBIM:

— noboe uncno, He paeHoe 0, unu HenycToi 0ObEKT, a uncna, pasHblie 0, nycTble 0ObekK-

Tbl ¥ 3Ha4eHne None onpeaensaioT NoXKb;

— onepauuu CpaBHEHUSA MPUMEHAIOTCA K CTPYKTYpaM AaHHbIX PEKYPCUBHO;

— onepauuu cpaBHeHMA Bo3BpawatoT True unu False;

— nloruyeckue onepartopbl and 1 or BO3BPaLLAIOT UCTUHHBIW UK NIOXKHbIN OObeKT-onepaH.
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Jlornuecknmmn onepangamu MoryT 6biTb and (KOHBbIOHKUMSA), or (AM3bIOHKUMSA), Nnot — oTpu-
uaHue. PaBeHcTBO 0603Ha4aeTcs == (4T06bl OTNIMYKUTL 3HAK PABEHCTBA OT oreparopa NpPUCBO-
eHusn), a HepaeecTtBo !=. Takxke B Python MOXHO 3anucbiBaTb ABOMHOE YCNOBWE, Hanpumep
2<=a<=5, -10<v<=9.

Kak BMOHO M3 onucaHuA onepatopa BETBMEHUS, OH MOXET COAepKaTb B CBOEM COCTaBe
Apyrue oneparopsl, B TOM yucnie apyrue ycnosHbole. Crout o6patutb BHUMaHWe, 4To nocne jo-
FMYECKOro yC/IOBUS CTOMT ABOETOYME, A1 TOrO YTOObI NOKasaTtb, YTo Janee UAET 610K Bbipa-
YXeHui. bnok BbipaxkeHuM 3anucbiBaeTcs Nocse oTcTyna.

Paccmotpum paboty oneparopa 6onee noapobHo.

B camoM npoctom cnyyae onepartop BeTBIEHUS UMEET BUL,:

if <ycnosuel1>:
onepatop1

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

HeT ycioBeve Aa l

onepaTop

Puc. 44. bnok-cxema yc/iioBHOro oneparopa

B 3tom cnyyae B cnyyae UCTUHHOCTM YCNIOBUS BbIMOJIHAETCA Onepatop, a 3ateM OCyLLecT-
BISI€TCSA BbIXOA, U3 onepartopa (ynpasneHue nepefaétcsa onepatopy, CleayloLlemMy 3a oneparo-
pom if).

MNpuBenem npumep.

MNpumep 1

a = int(input())

ifa<o:

print(‘Huxe’)

Pesynbratbl paboTbl nporpammbl NpeAcTaBneHbl HUXKE Ha pucyHke 45,

Rurn: 2

[ IUSfrSFUSErJDGCUEEHtSIFYThDﬂFfﬂjf{tﬁv&ﬁbfblﬁfpylhﬂﬁ SUsersfuser/Documents/PythonProjects/2. py
-5
Hume

!
dl

Process finished with exit code @

i
-

m g |

B8 Terminal & Python Console B4 Run 1= §: 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 «Huxes». Ecnu xke ycnoeue noxHo, To nporpamMMa HUYero He

BbIMOJIHSAET.
Mpumep 2.
a = int(input())
if (a < 0) and(a>=-3):
print(‘Huxe’)
Pesynbratbl paboTbl nporpaMmbl NpeacTaBneHbl HAXKeE Ha pucyHke 46.

Rum: 2
AUsersSuser/Documents/PythonProject/venw/bin/python JfUsersfuser/Documents/PythonProject

1

Hinme
- S |
.y Process finished with exit code @
P ko |
-
[}
M Torminal o Python Console | B diRn | = §: TODO

Puc. 46. Pezynbtat pabotbl nporpammbl

B OJaHHOM npuMmepe ycnoene CoOCtaBHOE: COCTOUT U3 ABYX YCHOBMI‘;L O6'be,EI,VIHéHHbIX onepa-

umen and (normyeckoe u).
Paccmotpum ganee 6onee cnoxHbii BUA oneparopa BeTB/IEHUA:
if <ycnosue1>:
onepTop 1
else:
oneparop2
O6parute BHUMaHUE HA NOPAAOK OTCTYNoB B ¢opmate onepatopal
Bnok-cxema pabotbl JaHHOro oneparopa 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/IOBUE JIOXKHO), TO BbINONHAETCA onepaTtop2. A fanee ynpasneHue NepexomuT K oneparopy,
KOTOpoe c/ieflyeT 3a OrnepaTtopoM BETB/IEHUA.

MprBeném npumMepbl paboTbl bonee CNOXKHOM hopMbl ONepaTop BETBEHMS.

Mpumep 3

a = int(input())

b = int(input())

if a>2*b:
print(‘na’)

else:
print(‘Het’)

Pesynbratbl paboTbl nporpammbl NpeAcTaBneHbl HAXKE Ha pucyHKe 48.

Puc. 48. Pezynbrat pabotbl nporpammbl

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

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

MNpumep 4.1

a = int(input())

b = int(input())

if a>2*b:
print(‘na’)

else:
print(‘Het’)
s=a*b

print(s)

Pesynbrar pabotbl 4aHHOW NporpamMMbl NpeacTaBieH Ha pucyHke 49.
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Puc. 49. Pezynbrat pabotbl nporpammbl u3 npumepa 4. 1

Mpumep 4.2

a = int(input())

b = int(input())

if a>2*b:
print(‘na’)

else:
print(‘HeT’)
s=a*b
print(s)

Pesynbrar pabotbl 4aHHOW NporpamMbl NpeacTaBieH Ha pucyHke 50.

Puc. 50. Pezynbrat pabotbl nporpammbl 3 npumepa 4.2

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

if <ycnosuel1>:
oneparop 1

elif <ycnoeue2>:
oneparop2

else:
onepartop3

Bnok-cxema pabortbl JaHHOro onepatopa npeacrasieHa Ha pucyHke 51.
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—HeT A

else onepatop1

{ LT L
onepatop3 ‘ onepatopZ

Puc. 51. Bnok-cxema ycnoeHoro oneparopa

MNpu ncnonb3oBaHWK AaHHOM hOPMbI MOXXHO NPOBOAUTL MPOBEPKY HECKOIbKUX YCNOBUN —
nocne if u nocne elif. Onepartop nocne else BbinoNHsAETCA B TOM cyyae, €C/iM He BbINOMHWUIOCH
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. Hanncarb nporpamMMy BbIYMCIIEHUSI CTOMMOCTH MOKYMNKK C y4€TOM CKUakH. Ckup-
ka B 5% npenocrasnsetcs B TOM c/iyyae, eC/iv CTOMMOCTb Mokyrnku npeebicuna 1000 p, a B
10% — ecnu ctomumocTsb sbiwe 3000 p.
JINCTUHT NporpaMmbl NpefcTaB/ieH HUXKe:
s=int(input())
if s<1000:
print(s)
elif 1000<=s<3000:
print(s*0.97)
else:
print(s*0.95)

Pesynbratbl paboTbl NporpaMmbl NpeAcTaB/ieHbl HAXKE Ha pUCyHKe 52.
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Run: 1
b fusr/local/bin/python3.8 /Users/user/Documents/PythonProject
1500
1455.0
= :4 Process finished with exit code ©
31 [
L o o
[]
B Terminal 2 Python Console P 4: Run = 6: TODO

Puc. 52. Pezynstar pabotbl nporpammbi M3 npumepa 6

Ewwé pa3 obpatMMcs K CUHTAKCMYECKMM npasuniam sasbika Python.

B sasbike Python otcytcteytoT durypHble ckobku, kak B asbike C/C++, unu pasgenurenu
«begin/end», Kak B A3blke Pascal, okpyskatowue 610KM nporpaMmMHoro koga. Bmecto atoro
NPUHAANEXKHOCTb OMEepaTopoB K BIIOXKEHHOMY O/IOKY onpeaensieTcs no BesfMYuMHe OTCTYMOB.
Takxe oneparopsbl B A3bike Python 06bl4HO He 3aBepLUAlOTCSA TOUYKOM C 3anATOW; 0ObIYHO NpU-
3HAKOM KOHLa MHCTPYKLMKU CNYXKUT KOHEL, CTPOKU C 3TOM MHCTPYKLUUEN.

Bce coctaBHble onepatopebl B fi3bike Python odopmnsioTcs oaMHAKOBO: CTpPOKa C 3arosoB-
KOM 3aBepluaeTcsi OBOETOYMEM, Aasiee CefyloT ofHa MM 6onee BNOXKEHHbIX MHCTPYKLMWH,
006bIYHO C OTCTYNOM OTHOCHTE/IbHO 3aro/loBKa. T MHCTPYKLMKU C OTCTYNaMu HasbiBatoTcs 610-
KoM (unn nHoraa Habopom). MHTepnpetatop aBToMaTnyecku onpeaenseT rpaHuLibl 61oKos no
BE/IMYMHE OTCTYMNOB, T. €. MO LMPUHE MYCTOro NPOCTPAHCTBA C/eBa OT NMPOrpaMMHOIo Koga.
Bce MHCTpyKLMK, CMELLEHHbIE BNPABO HA OAMHAKOBOE PacCcTosiHWe, NpUHaaiexar K O4HOMY U
TOMY e 670Ky Koga.

B vHcTpykumu if npeanokexus elif u else sensioTca He TONbKO YaCTAMKU MHCTPYKUMM if, HO 1
3arosioBKaMu ¢ cobcTBeHHbIMU BNIOXKEeHHbIMK B6iokamu. Ha pucyHke 53 npeacrasneHa cxema c
oTcTynamu ans oneparopa if.

| if

baoxl
| elif:

baoxk 2
| elze:

Baox 3

Puc. 53. CxeMa Bno>keHHbIXx 610KOB
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MNpakTuuyeckasa yacTtb

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

Xop nabopaTtopHoi paboTbl

1. Otkpoiite cpeny paspabortku Python PyCharm.

2. CoctaBbTe nporpammy, KoTopas 3arpallvBaeT BBOJA TeMNepaTtypbl Tefa 4esioBeka M
onpegnenset, 340pPOoB OH UnKn 6oneH (HopMasbHOWM TeMnepaTypoi Tena cYMTaeTcs Temneparypa
ot 36,3 no 36,9).

Ykaszanue. [puMepHbI IMCTUHT MPOrpaMMbl MOXKET UMETb BUA,:

t=float(input(“t= “))

if 36.3<=t<=36.9:

print(«Bbl 300poBbI»)
else:
print(«Bbl 6051bHbI»)

3. CocraBbTe nporpammy nofcyéra nnowaau pasHobeapeHHOro TpeyronsbHuka. Ecav nno-
Waab TPeYrosibHMKA YE€THasA, pasfennTb e€ Ha 2, B NPOTMBHOM C/lydae BbIBECTU COObLLieHue
«He mory nenutb Ha 2!».

4. Nmeetcsa kopobka co ctopoHamu: AxBxC. Onpepnenvte, nponaér v oHa B ABepb C pas-
mepamu MxK.

5. Onpegnenute, aBnseTcs N1 BBEAEHHbIN MONb30BaTE/IEM FOf, BUCOKOCHbBIM.,

YkazaHue. [prMepHbIN IMCTUHT MPOrpaMMbl MOXKET UMETb BUA:

y = int(input(«BeeguTe ropg, «))

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

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

6. CocraBbTe nporpammy, NpPoBEpsAIOLLYO, YTO BBEAEHHOE YMC/IO SBNAETCA YETHLIM WK
HEYETHbIM.

BbiBOAbI: B XOA4€ BbINOMHEHUS NabOPaATOPHOM PabOThI Bbl MOMYYWUIM NPEACTAB/IEHUE O CO-
CTaBJIEHWUM YCIOBHbIX afiFOPUTMOB C UCNosib3oBaHWeM onepartopa if-elif-else B a3bike nporpam-
mMupoBaHus Python.

KOHTpOﬂbeIe BOMPOCHI:

1. [Ins yero ncnonb3yoTcs onepaTtopbl BETBIEHUSA B NPOrpaMMUpPOBaHUN?
2. Kak BbImaauT CMHTAKCUC onepartopa BeTBneHus B A3bike Python?
3. Kakue dopmbl oneparopa BeTBIEHUS MOXHO MUCMOJIb30BaTh B A3bike Python?

JNa6boparopHas pa6ora 3.
Luknbl B a3bike Python

TeopeTuquKaﬂ 4yacTb

Llnkn B si3blke NnporpamMMUpoBaHWsA NMpeacTaenser cobon KOHCTPYKLMIO, MHOTOKPATHO Bbl-
MONHSAIOLLYIO OfHY M Ty >Xe rpynny onepartopoB. Y1cno NOBTOPEHUM LMKNIOB, WK UTEpaLUi,
MOXET ObITb 3a4aHO 3apaHee UK 3aBUCETb OT UCTUHHOCTH TOFO MM MHOTO YCoBus. B peans-
HOW >XM3HW NOCTOAHHO MPUMEHSIOTCA LUK/bl, MO3TOMY LMK/IMYECKUW aNrOpUTM Y4acTo UCMOJb-
3yIOTCA NPU peLleHnM 3aaa4 No NPorpaMMUpOBaHHIO.
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B A3bike nporpammuposanus Python moxkeT 6bITb peanM3oBaHo ABa BUAA LMKNA:

— c npepycnosueM — LuKn while;

— ¢ napametpom — uukn for.

Lunkn while sBnsetca ogHUM M3 caMbiX YaCTO UCMOJb3YEMbIX U CaMbiX YHUBEPCAsbHbIX Lin-
knoe B Python. [NonHbi hopmar paHHOro uMKna NpeacTaBneH HUXKe:

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

Yactb else sensetca HeobsasartenbHOW, OHA BbINONHAETCA, KOr4a ynpasieHue nepenaércs
3a npegenbl uukna 6es Mcnonb3oBaHMsA MHCTPYKUMKM break. Bnok-cxema pabotbl umMkna while
npeacTaBneHa HUXe Ha pUcyHke 54.

/ ycnoBue na
HeT

onepartopl [~

Puc. 54. bnok-cxema uukna c npegycnoevem while

BbinonHeHue umkna while HauMHaeTcA ¢ BblYMCNEHUSA BblpaXkeHUs. Ecnv oHO UCTUHHO (He
paBHo false), BoinonHseTca onepatop uvkna. Ecnv npu nepsoi npoBepke BblpaXkeHWe paBHO
false, uMKn He BbINONHMTCA HU pa3y. Tun BbipaXkeHWs LOMKeH ObiTb apUdPMETUYECKUM UK NPH-
BOAMMBIM K HeMy. Ecnin ycnosue B umkne while HuKoraa He 6yAeT NIOXKHbIM, TO He ByAeT NpUUYKH
OCTaHOBKM LMKNa M NporpamMma «3aumknutcas. Ytobbl atoro He npousowno, Heobxoanmo op-
raHM30BaTb MOMEHT BbIXOAA U3 LMKNA, T. €. JIOXKHOCTb BbIpaXKEHUS B 3arosioBKe. Tak, Hanpu-
Mep, U3MEHAS 3HaYeHWe KaKOM-HWOyab NepemMeHHOW B Tefle LMK/A, MOXKHO LOBECTU Joruye-
CKoe BblpaykeHue o noxkHoctu. Obpartute BHMMaHWe, Y4TO OnepaTtopbl Tena LMKAA AOMKHbI
ObITb OTAE/NEHbI OTCTYMOM.

MNpumep 1

import math

i=5

while i < 15:

print(math.sqrt(i))
i+=2
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NHtepdeitic nporpammbl PyCharm ¢ BBEAEHHbIMM [AHHBIMW NPEACTaBNEH HWXE Ha
pucyHke 55.

@ . Prirsafrogsct |=DocussimPhaniraeet] - il 2y

LE b
3

i 8
o
g

B Temersi s Pyshon Comesis | [RORIRR] 8 § TOO0 € W Lo

Puc. 55. Pezynstar pabotbl nporpammbi

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

2.23606797749979
2.6457513110645907
3.0
3.3166247903554
3.605551275463989
ol

Puc. 56. Pezynbrat pabotbl nporpammbl

2. Ycnoewue pabotbl uukna i < 15. B Tene umkna npoucxogut uaMeHeHWe nepemMeHHou i,
MO3TOMY UMK/ He ByaeT 6eCKOHEUHbIM.

Mpumep 2

a=0

whilea< 7:
print(“Python”)
at+=1

B paHHOM npumMepe UMK BbINOMHAETCA, MOKA UCTUHHO ycoBue a < 7, 3HauyeHue nepeMeH-
HOW @ MeHsAeTCs B Tene uMKna.
Pesynbratbl paboTbl NporpaMmbl NpeacTaB/ieHbl HAXKE Ha PUCYHKe 57.
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Rumn: 2

> fUsersfuser/Documents/PythonPraject/venv/bin/python fUsers/user/Documents/PythonProjects2. py
Python

Python

Python

Python

Python

Python

Python

m & 2 Yl

I Terminal & Python Consobe 4 Run = § TODO
Puc. 57. Pesynbrar paboTbl Nporpammbi
Bropoit unkn, ncnonbsyembi B A3bike Python, — umkn ¢ napametpom. CuHTakcMc AaHHOro

UMKNa npencrtaBieH HUxe:

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

else:
<oneparop2>

Bnok-cxema paboTbl UMKNA BbIMAAWUT CledyoLmMM 0bpasom:

Ha4allbHOE, KOHEYHOD

IHaveHWe NapamMeTpa, LWar

|

Teno

Puc. 58. bnok-cxema umkna c napamMeTpom

ITOT UMKN NpoxoamTca no nobomy ntepupyeMomMy obbekTy (HanpuMep, CTPOKE WK Cru-
CKY) 1 BO BpeMs KaXKAoro npoxofa BbiMOJIHAET TENIO LUMK/Ia 3agaHHoe Ymcio pas. [ns obpaule-
HUS K TeKyLLeMYy 3/IeMeHTY NOC/ef0BaTeNbHOCTU B Tesle LMKNa OObIYHO MCMONb3YyeTcs nepe-
MeHHas UMKa, eé MHOrAa HasblBaloT ynpaensiolen nepemeHHon. B unkne for takxke ncnonb-
3yl0T HeobsA3aTenbHYyIo YacTb else, KoTopas paboTtaeT TOYHO TaK XKe, Kak 1 B umknax while, — oHa
BbIMOJIHAETCSA, €C/IM BbIXOA, M3 LMK/Ia NPOU3BOAMUTCA He MHCTpyKuuen break (o kotopoi 6yaet
paccKkasaHo HWxe).

Yacrto ana opranusaumu pabotbl uMkia ¢ napameTpom for ucnonbayertcs dyHKUMA range.

®yHKuMA range() Bo3BpallaeT NOC/ief0BaTe/IbHOCTb YUCEN, PEryiMpyemMyto KOJIM4ecTBOM
nepefaHHbiX B Heé aprymeHToB. Bo3amoxkHbl cnepylowme BapuaHTbl OOpalleHUs K AaHHOM
yHKuUMM:

* range(finish);

* range(start, finish);

* range(start, finish, step).
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3pecb start — 3TO nMepBbIi 371eMeHT Noc/efoBaTeNlbHOCTH (BKItoYMTeNbHO), finish — no-
cnepHvi (He BKIOYMTENBHO), @ Step — pa3sHOCTb MeXAy ClefylowWwmnM U NpeabliayLmm YyneHa-
MM NOC/iIeOBaTeIbHOCTH.

Hanpumep, range(5) Bosspawaetcsa nocnepgosartensHoctb 0, 1, 2, 3, 4. Boizos range(2 ,8)
BO3BpaLlaeTcs nocsenosartenbHocTb 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 HAXKe Ha pucyHke 59.

Run: 1
- Jusrflocal/bin/python3.B fUsersfuser/Documents/PythonProject/1.py
]
1
e ™| -
»
[ -
|
.Tl‘
B
g9

Process finished with exit code @

BB Terminal @ Python Console b 4:Run = §: TODO

Puc. 59. Pezynbrat pabotbl nporpammbl

B paHHOM npuMepe UMK BbIBOAWT Ha 3KpaH nocsiegosarenbHocTb uncne ot 0 go 9 sknouun-
TeNbHO.
MNpumep 4
for c in range(0, 22, 3):
print(c, end=» «)

B naHHOM npuMepe BbIBOAMTCA Ha 3KpaH nocneposatesibHoCcTb Yncen ot 0 go 21 ¢ warom 3.
Pesynbratbl paboTbl NporpaMmbl NpeacTasfieHbl HUKe Ha pucyHke 60.

Run: 1

- fusr/local/bin/python3. 8 sUsers/user/Documents/PythonProject/1.py
@ 3691215 18 21
Process finished with exit code @

=4
ol
b =
[]
B Terminal 2 Python Console P 4: Run = 6: TODOD

Puc. 60. Pe3ynstar pabotbl nporpammbi
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Takke, roBops npo paboTy uMKNoB B A3bike Python, Heo6xoanMo ynoMsaHYTb NPo oneparo-
pbl continue, break, else.

Onepatop continue ncnonb3yeTcs Ans Nnepexona Ha CrefyoLyo UTepaumio UMKna, npony-
CKas c/iefytoLLero 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 HUXKe 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 @

mode 1E Yl

B2 Terminal i@ Python Console P 4:Run = 6: TODOD

Puc. 61. Pesynbtar pabotbl nporpammsi

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

Onepartop break ncnonbsyeTtcs Ana opraHusaumm HemMeaJIeHHOTO BbiIXoAa U3 uMKna. To ecTb
NMPOUCXOAMUT OCPOYHOE 3aBeplueHne paboTbl uuKna.

Mpumep 6

for i in range(10):

if i ==5:
break
print(i * 2, end=" ‘)

Pesynbrarbl paboTbl NporpaMmbl NpeacTaBfieHbl HXKe Ha pucyHke 62.

Run: 1
> fusr/local/bin/python3.8 sUsers/user/Documents/PythonProject/1l.py
82468
Process finished with exit code @
= B
S
"2
b =g
(]
Terminal 2 Python Console B 4:Run i= B: TODO

Puc. 62. Pe3ynstar pabotbl nporpammbi
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B paHHOM npumepe npu paBeHCTBe nNepeMeHHoW i==5 ucnonb3yetcs onepatop break, B
pesysibTate Yero NPOMCXoauT 3aBeplueHue paboTbl uuknia. To ecTb nocneaHee 3HadeHue, pac-
CMOTpEHHOE B Tesie uMKna, byaet i=4.

Onepatop else ncnonb3ayerca ana npoeepku, Obin M NpousBeaEH BbIXOA M3 LUMKNA WH-
cTpyKumen break nnum xxe unkn 3aseplunnca obpasom.

MNpumep 7

for i in range(10):

if i == 20:
continue
print(i * 2, end=")
else:
print(«3Ha4yeHWe He HaWgeHOo»)

Pesynbratbl paboTbl NporpaMmbl NpeacTaBfieHbl HAXKe Ha pucyHke 63.

Run: 1

. fusr/local/bin/python3.8 sUsers/user/Documents/PythonProject,
2246810 12 14 16 18 zHavYeHwe He HaWOEHO

Process finished with exit code @

w Yl

Terminal 2 Python Console B 4: Run = 6: TODO

Puc. 63. Pezynstar pabotbl nporpammbi

B naHHOM npuMmepe nocne BbiBOAa Ha 3KpaH nocnegosartenbHocTv ot 0 go 18 Ha akpaH Tak-
)Ke BbIBOAMTCA CTPOKa «3HaYeHWe He HanOeHO», TaK Kak oneparop continue He cpabortarn.
Takxke B aA3bike Python BO3MOXHO MCMoONb30BaHME BNOXKEHHbIX LIMKIIOB, KOrga eCTb OAWH
BHELLUHWUN LMK U OOMH WM HECKOJSIbKO BJIOXKEHHbIX.
CTouT OTMETUTb, YTO UCMOMb30BAHUE BIOKEHHbBIX U~ —==m——m———————————— =

K/IOB MOXET 3aMeainTb paboTy nporpaMmsi. P AT =2
MNpuBeném elé HeckonbKo npumepos paboTbl € e
. 272=4
unknamu for n while. e
Mpumep 8. BoiBecTv Ha 3KpaH fecaTb NepBbixX CTe- 2 N 3=8
neHen yncna 2. 274=16
import math 275=32
for i in range(1,11): 27 6=64
print(«2”{}={}».format(i,2**i)) 2787=128
Pesynbratbl paboTbl Mporpammbl MpeacTaBsieHbl 278=256
Ha pUcyHke 64. 2M0=012
B naHHoM 3apaye vcnonb3yetcs uukn for, Tak Kak 271 0=1024
M3BECTHO KOJIMYECTBO MOBTOPOB LMKNa — Kk OHEeM. > |

BHyTpu unkna ugért yeenmyeHve nepemeHHow n, o6o-
3HavatoLLen AIMHy auctaHuuu, n+=n**0.1.

B conepkanue
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Mpumep 9. BoiBecTn Ha 3kpaH Bce uncna 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 HAXKe Ha pucyHke 65.

93

129
138
147
156
165
174
183
192
219

228
727

Puc. 65. Pesynbrat pabotbl nporpammbl

MNpumep 10
Pa3noxutb HaTypanbHOe YMC/IO Ha NPOCTble MHOXWUTENU.
k=int(input(«Bseaute uncno «))
print(k,’= ‘)
=2
while not(k==1):
if k%I==0:
k=k /I
print(l, end=" )
else:
+=1
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Pesynbratbl paboTbl NporpamMMbl NpeacTaBeHbl HAXe Ha pucyHKe 66.

Run: 1
> Jusr/local/bin/python3.8 /Users/user/Documents/PythonProject
Beegute yucno 8
B =
ma = 222
- Process finished with exit code @
» = |
=
[]
B8 Terminal = Python Conscle P 4:Run = 6: TODO

Puc. 66. Pezynbrat pabotbl nporpammbl

B naHHOM npumepe nepBoe npoctoe uucno 1=2. B uukne while BBenéHHOe k HECKOMbKO
pa3 AeNMTCA Ha NOTeHLMasbHbIM NPOCTON AenuTens |, ecnu uenodYMcneHHoe AeNieHue He MOXKeT
ObITb BbINOSHEHO, TO ULLETCS CEAYIOLLMI NPOCTON AenuTesb.

MNpakTuyeckas yacTb
Llenb pabotbl: 03HakoMmieHue ¢ onepatopamu unkna while, for Ha a3bike NnporpammupoBa-
Husa Python.
Xop, nabopartopHoi paboTbl
1. Otkpoiite cpeny paspabortku Python PyCharm.
2. Hacenenwue ropoga Ha 2000 r. HacuuTbiBano 620 Toic. yenosek. Cuntas Temn npupocra
HaceneHus 3a rog pasHbiM 3,7%, onpefenvre, B KAKOM rogy oHo npesbicuT 1,5 MnH uenosek.
3. Cpepm BBEEHHbIX NOMb30OBATENIEM N YUCES BbIBEOUTE T€, KOTOPbIEe KpaTHbI 5.
4. Hangute Bce HatypasbHble yncna u3 npomexxytka [1; 200], y koTopbix Konuuyecteo ae-
nuteneu pasHo n (roe n BBOAUTCA C KnaBuUaTtypbl).
YkazaHue. [pruMepHbIf IMCTUHT NPOrpamMmmbl MOXKET UMETb BUA,:
n=int(input(«BeegunTe kon-Bo oenutenen «))
for iin range(1,201):
k=2
for j in range (2,i):
if 1%j==0:
k+=1
if k==n:
print(i)
5. BbiBeguTe Ha 3KpaH BCe «CYACT/IMBbIE» LLUECTU3HAYHbIE YMCha.
6. Hanpgute BCce Tpéx3HayHble YMCa, KOTOPbIe ABNAIOTCA NANMHAPOMAMMU.

BbiBOAbI: B XOA4€ BbINOMHEHUS NabOPaATOPHOM PabOThbI Bbl MOAYYWUIM NPeACTaB/IEHUE O CO-
CTaBNEHUU LMKJIMYECKMX aNrOPUTMOB C UCMoNib3oBaHWeM onepartopa while, for B a3bike npo-
rpammupoBaHus Python.

KOHTpOﬂbeIe BOMPOCHI:

1. N 4ero MCNonb3yloTCs LMKIbI B A3blKE NPOrpaMMUpPOBaHUA?
2. Kakue BuAbl LMKIOB peann3oBaHbl B A3bike Python?
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3. KakoB cuHTakcuc oneparopa umkna while?
4. KakoB cuHTaKcuc oneparopa uvkna for?
5. nsa yero ucnonbsyetcs onepartop break BHyTpu Tena uukna?

JNab6oparopHas pa6ora 4.
Cnucku B asbike Python

TeopeTuueckas 4yactb
Cnucok B s3bike Python npeacraenser coboi CTpyKTypy A1 XpaHeHUs OObEKTOB pasfivu-
HbIX TUMNOB. DNIEMEHTbI OAHOMO CMMUCKa MOTYT UMETb OLMHAKOBbIW TWUM, HO JOMYCKAIOTCA U CMe-
LUAHHbIE CMIUCKWU. JNIeMeHTbI CMIMCKA 3aK/ioyaloTCs B KBagpaTtHble cKobku. Bce anemeHTbl npo-
MHAEKCUPOBaHbI (NPOHYMepoBaHbl) HaunHas ¢ 0.
MprMepbl CNUCKOB BbIMAAAT Cneaytowmm obpasom:

Ta6bnuua 5. Mpumepsbl cnuckos

Cnucok OnucaHue

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

Yetobipe anemeHTa ¢ unHgekcamu 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 otanyunin. Hanpumep, Python
pa3MeLLaeT 3/1eMeHTbl CMUCKa B NaMATH, 3aTeM pa3MeLLaeT yKasaTesiv Ha 3TW 31eMeHTbl. Takum
obpa3zomM, cnmcok B Python — 310 Maccus ykasarenei.

Onuwem psp cyuLecTBEHHbIX CBOWCTB CMUMCKOB B A3blke Python.

Kak 6b110 cka3aHo paHee, MOXXHO OOpaLLATLCS K 3/IEMEHTY CMMCKa MO €ro MHAEKCY, Hauu-
Has ¢ 0. B a3bike Python Takxe cnonb3yloT oTpULATENBHYIO MHAEKCALMIO, KOTOPas HaYMHaeT-
CA C KOHUQ, ¢ uHaekca —1. Ha pucyHke 67 npencraBneHbl pasnnyHble BUAblI MHOEKCALUK 3nie-
MEHTOB CrM1cKa.

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

Puc. 67. "HpeKkcauusa aneMeHTOB cnucka

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

Cnucok B s3bike Python MoxkeT MMeTb NnepeMeHHyio ASIMHY.

Hanee paccMoTpuM cnocobbl 3apaHuns cnucka B A3bike Python.

Mo>KHO HenocpeaCTBEHHO 3a4aTh CMMCOK, NEPEUYUC/IMB €ro 3/1IEMEHTbI B KBaApPaTHbIX CKOO-
Kax 4Yepes 3ansatyto, I=[4, —3,6].

Takke MOXHO Mcnonb3oBaTh (PYHKUMIO range, onucaHHylo paHee: a = list (range (20)).
B pezynbrate cchopmupyetca cnmcok 3HadeHun ot 0 go 19.

70 B conepxanue




MHOOPMATHUKA TOUKA "POCTA
\

[na 3apaHusa 31eMeHTOB CrnMCKa ClydarHbiM 0OPasoM MOXKHO MCMOMb30BaTh (PYHKLMIO
randint u3 mogynsa random.

MNpumep 1

from random import randint

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

print(a)

B maHHOM npumepe opMUpyeTcs CMCOK U3 ABAALATU 3/IEMEHTOB, 3a4aHHbIX C/Ty4aiHbIM
obpasom.

Pesynbrarbl paboTbl NporpaMmbl NpeacTaBfieHbl HXKe Ha pucyHke 68.

Puc. 68. Bug cnvcka, 3agaHHoOro criydyaiHbiM o6pasom

Eweé ognH BapuMaHT — 3amatb CNMCOK C knasuatypbl a = [input () for i in range (10)]. Unu
AN popMMUPOBAHMA CMIUCKA C KNaBUaTypbl UCNOJIb30BATb ClEAYIOWMI hparMeHT.
lMpunwmep 2
a={]
n = int(input())
for i in range(n):
k = int(input())
a.append(k)
print(a)

Pesynbratbl paboTbl NporpaMMbl NpeacTaBfieHbl HXKe Ha pucyHke 69.

Run: 1
b Jusr/local/bin/python3.8 fUsers/user/Documents/PythonProject/1.py
3
5
= (5]
=4 f
» = (5, 6]
w3
§ [5, 6, 3]
PBrorece finichad with avit cnda B
B8 Terminal & Python Console P 4: Run = 6: TODO

Puc. 69. Pezynbrat pabotbl nporpammbl

Kak BMOHO U3 nocnenHero npuMepa, anAa O6pa6OTKM 3/1€MEeHTOB CMUCKa 4aCToO UCNONb3YIOT
UnKnbl, B HaCTHOCTU UHNKN for.

[na nonyyeHus poctyna K afieMeHTam Crmncka MOXHO MCMO/b30BaTh C/IeAYIOLLME KOHCTPYK-
LMK,
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Mpumep 3
for x in [“123”, “456”, “789"]:
print(x)
Wnu
I=[“abcﬂ’ “cde”, “efg”]
for xinl;
print(x)

Pesynbrarbl paboTbl NporpaMmbl NpeacTaefieHbl HxKe Ha pucyHke 70.

Run: 1
> Jusr/local/bin/python3.8 /Users/user/Documents/PythonProject,
abc
cde
o | 5 | €79
=b £t . i
» = Process finished with exit code @
=
]
B Terminal & Python Consocle P 4:Run = §: TODO

Puc. 70. Pe3ynbtat pabotbl nporpammbl

Mpu pabote co cnmuckamu B A3bike Python yacto ucnonb3syot cpesy.
Cpe3sbl ucnosnb3ytoTcs, YToObl 06pe3artb CMUCOK, B3SB /LLb Te 3IeMEeHTbl, KOTOpble HaM by-
AyT HyHbl. OHK paboTaloT no cneayloLlen cxeme:

list[Hayano:koHew;war], roe:

— Hauano ykasbiBaeT, C KAaKOro afieMeHTa CTOMT Havatb (No ymonyanuio pasHa 0);

— KoHel, ykasbiBaeT, No Kakoi 3neMeHT BepyTcs 3/1eMeHTbl (MO YMOYaHMIO PaBHO A/n-
He CrucKa);

— 3a0aéT 3HayYeHue, C Kak1M waroMm 6epém 3neMeHTbl, K npuMepy, Kaxabii 2 unun 3 (no
yMOn4YaHuto Kaxapin 1).

MpuBeném npumepbl paboTbl CO Cpe3amu.

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

Pesynbratbl paboTbl NporpaMMbl NpeacTaBfieHbl HAXKE Ha pUcyHKe 71.

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

Process finished with exit code @

LT TR

% Terminal & Python Console B 4:Run = 6: TODOD

Puc. 71. Pe3ynbrar paboTbl Nporpammbi

72 B conepxanue



MHOOPMATHUKA TOUKA "POCTA
\

B pesynbrate 13 cnvcka 6epérca Kaxkablii BTOPOW 3/1EeMEHT, HaunHas Co BTOPOro.

MNpumep 5
I=[2,4,6,8,10,12,14,16]
print(I[::3])

Pesynbrarbl paboTbl NporpaMmbl NpeacTaBfieHbl HAXKE HA PUCYHKe 72,

Run: 1
- Jusr/local/bin/python3.8 /Users/user/Documents/PythonProject
[2, 8, 14]
ws — Process finished with exit code @
=3
il
=r
[]
B Terminal @ PythonConsole | B 4:Run:E 6: TODO

Puc. 72. Pe3ynbtat pabotbl nporpammbl

B pesynbrare 13 cnucka 6epétcs Kaxabli TPETUI 3/IEMEHT.
Takke C NOMOLLbIO CPE30B MOXXHO MEHSTb M CYLLLECTBYHOLLME CITUCKMU.

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

print(l)

Pesynbratbl paboTbl NporpaMmbl NpeacTaB/eHbl HAXKE Ha PUCYHKe 73.

Run: 1

B Jusr/local/bin/python3.8 fUsers/user/Documents/PythonProject
(4, 6, &, 10, 12]

Process finished with exit code 8

I 4l

b ol =
=g
Print...
Terminal = Python Console P 4: Run = 8: TODO

Puc.73. Pesynbtar paboTbl nporpaMmbl

B pe3ynbrate B cnMcKe OCTalOTCA TOJIbKO CO BTOPOIO MO LUECTON 3/1eMEHTbI.
Takke B a3blke Python gocTynHo goctatoyHo MHOro BCTPOEHHbIX yHKUMI No obpaboTke
cnuckos. HekoTopble M3 HUX onucaHbl B Tabnuue 6.

B conepxaHue 73




TOUYKA \!pocm

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

HaumeHoBaHue OnucaHue
append(x) Lobaenser aneMeHT X B KOHeL, CrMCKa
clear() Ouuwaet cnucok
copy() Bo3BpaluaeT Konuio cnucka
count(x) BosBepallaeT KOJIMYeCTBO 3/1IEMEHTOB CO 3HAYEHWEM X, BXOAALUMX B CMNU-
COK
extend(L) Paclumpset cnvcok 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 BegeTcs ot start go end). Ecnu start 1 end He ykasbiatoT-
Csl, TO HaYMHAsA C HYNIeBOM NO3ULUK

insert(i, x) BcraBnseT B cnmcok Ha i-10 No3uumio 3Ha4YeHue x

pop([i]) YnanseT U3 cnucka i-1 anemMeHT 1 Bo3epaluaet ero. Ecnv nHgekc He
yKa3aH, yoansaeTcs nociegHui anemMeHT

remove(x) Ynanset nepsbii 3N1EMEHT B CNMCKe, MMelolWwuii 3HadeHune x. Bosspalua-
et ValueError, ecnu Takoro anemeHTa He CyllecTeyeT

reverse() MNepeBopaynBaeT cnmcok

sort() Coptupyert cnvcok

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

MMeeT BUA:

< uMmA cnucka>. <uMmda metoga>>

PaccMoTpuM HECKOJIbKO NPUMEpPOB Mo paboTe C ONMCaHHbIMU (hYHKLMSAMU

MNpumep 7

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

print(l.index(4))

B pe3ynbrate Ha 3KkpaH 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 KOIMYECTBO 3/IEMEHTOB B CrMCKe, paBHbix 12. B paHHOM

cny4yae — OJMH pas.
Mpumep 9

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

l.append(4)
print(l)

Pesynbrarbl paboTbl NporpaMmbl NpeacTasfieHbl HMKe Ha pucyHke 90:
B pesynbrare B KoHel cnucka gobasnseTcsa Hoebiv anemMeHT — 0.

Mpumep 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. @&. 6. 8. 10, 12. 14, 16. 3. J. 10]

Puc. 74. Pesynstar paboTbl nporpamMmbl

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

Mpumep 11

3agartb YMCIOBOM CMUCOK CiydanHbiM obpasom. HeobxoamMMo BbIBECTU ANSA KaXKAOro ane-
MeHTa CyMMY [1ByX COCEAHUX C HUM 3/1eMeHTOB. 115 3neMeHTOB CnncKa, ABASAIOWMXCSA KpauHU-
MW, OOHUM U3 COCefeM CYMTAETCH IMIEMEHT, HaxoAsAWwMmMi Ha NPOTUBOMOSIOXKHOM KOHLE 3TOro
Crnu1ckKa.

from random import randint

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

print(z)

print(“HoBbIN cnncok:”)

n=[]

n.append(z[1] + z[len(z) — 1])

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

new.append(z[len(z) — 2] + z[0])

print(n)

B naHHoM npumepe 3agaH cnucok u3 10 anemeHTOB, AMaNa3oH 3/IEMEHTOB CNMCKA — OT
—10 oo 10. 3areM 3neMeHTbl CMMCKA 3aMEHAIOTCA C UCMOosb3oBaHWeM nepebopa 31eMeHToB
CMWCKa C noMolLbio uMkna for.

MNpumep 12. 3apaH yMcnNOBOW CNUCOK. YAANUTb U3 HErO BCE BXOXKAEHWSA YNCNa, BBEAEHHOTO
C Knaeuartypbl.

c=[3,8,33,-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)

Pesynbrarbl paboTbl NporpaMmbl NpeacTaBfieHbl HAXKE Ha PUCYHKe 75.

—————— e RESTART:
5

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

Puc. 75. Pe3ynsrar pabotbl nporpammbi
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B naHHOM npumepe UCMONb3yTCA HECKONbKO BCTPOEHHbIX hyHKUMIA Ana paboTbl co cnu-
ckamu: count, len, remove. Count Bo3BpalllaeT KONMHYECTBO BXOXKAEHWUI 3N1eMeHTa K B 3TOT e
cnucok. Ecnm konnuecteo BxoxaeHuit 6osblle OAHOrO, TO 3/IEMEHT YAaNAETCA U3 CMUCKa.

Mpumep 13

[aHbl ABa 4MCNOBbIX CnMcKa. BbiBecTn Ha 3KpaH 3n1eMeHTbl, KOTOpble cofep)Karcsa B 06oux
CrUCKax.

L1=[1,4,9,16,25,36,49,64]
L2=[1,2,3,4,5]
foriin range(0,len(L1)):
if L2.count(L1[i])!=0:
print(L1[i])

Pesynbrarbl paboTbl NporpaMmbl NpeacTaBfieHbl HAXKe Ha pUcyHke 76.

Puc. 76. Pesynbrar paboTtbl nporpaMmbi

B naHHOM npuMepe MCMNOsMb3yloTCS HECKO/IbKO BCTPOEHHbIX (hyHKUMIM AMiA paboTbl Co Cnu-
ckamu: count, len. C nomoubio pyHKUMM count HAXOAMTCA KOMIMYECTBO BXOXKAEHMM 3/eMeHTa
cnucka L1 B cnucok L2. Ecnu 310 konuuyectso He paeHo 0 (T. e. 3/1eMeHT BXoAWT B CNUCOK L2),
TO 3/IEMEHT BbIBOAMTCSA Ha 3KPaH.

MpakTuuyeckasa yacTb
Llenb pabotbl: 03HaKOM/IEHWE C MOHATUEM «CMUCOK» B A3blKe MporpammupoBaHus Python.

Xop, nabopaTtopHoi paboTbl

1. Otkpoiite cpeny paspabortku Python.

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

3. HanuwwuTte nporpammMy, koTopasi BbIBOAUT YETHbIE YMCNA U3 3aAaHHOMO CNMCKa U ocTa-
HaB/IMBaeTCs, €CNn BCTpeyaeT uncno 15.

Ykaszanwue. [puMepHbIN 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 HyJIEBbIE 3/IEMEHTbI €OUHULLAMMU.
5. Han maccus u3 20 anemeHtoB. CchopmMupyiiTe HOBbIM MaccuMe, MOMECTUB B HEMO TOJIbKO
Te 3/1eEMEHTbI, KOTOPble He NPEBOCXOAAT BBEAEHHOMO C K/laBUaTypbl Yuca.
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6. Hangute B cnucke HaubonblumMii 1 HAMMEHbLUUA 3NeMeHTbl. BbiBeaute Mx MHOEKCbl Ha
3KpaH.
YkazaHue. [1prMepHbIN NUCTUHT NPOrpamMMbl MOXET UMETb BUA,

from random import randint

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

m1=max(z)

print(“max=",m1)

m2=min(z)

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

PelwweHne paHHOM 3apayM OCyLLECTB/IEHO TOMbKO 3@ CYET BCTPOEHHbIX (DYHKUMM si3blKa
Python no pa6ote co cnvckamu. MakcuMasbHbIM 31EMEHT M €ro MHAEKC Obln HalaeHbl C no-
MOLLbO hyHKLMKM max v index, aHanorMyHo HauaeHbl MUHUMalbHbIM 3/IEMEHT U €ro MHAEKC.

MOXHO /1M BbIMOIHUTL PeLLeHWe AaHHOM 3a4a4m 6e3 BCTPOeHHbIX (yHKLMI?

Takoe pelieHve Byaer HanoMMHaTh pelleHWe B APYroM MMMNepaTMBHOM Si3blKe NMporpaMmmu-
poBaHus, HanpumMep Pascal. [puBeném Huxe nprmMep 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(“vHaekc max=",index_max)
m2=z[0]
index_min=0
for iin range(0, len(z)):
if z[i]<m2:
m2=z[i]
index_min=i
print(“min=",m2)
print(“nHaekc min=",index_min)

Kak Bugum, BTOpor BapuaHT pelueHus asnsetcs 6onee ASIMHHbIM W BbINMONHATLCA, COOTBET-
cTBeHHO, ByaeT Jonblue, 3a CYET HECKO/bKMUX 0BpalLeHuni K umkny for.

7. Halt cymmMy 3n1eMeHTOB MaccuBa, HAXOAALMXCA MeX Ay HaubonbLMM M HaUMEHbBLLWM.

YkaszaHue. [1puMepHbIM TUCTUHT NPOrpaMMbl MOXKET UMETb BUJ:

from random import randint

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

index_max=z.index(max(z))

B conepxaHue 77




TOUKA i'POCTA WHOOPMATHUKA
\

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 MOAYYMIM NPEACTaB/ieHUE O pa-
60Te CO cnMckamu B A3blke NporpamMmuposaxus Python.

KOHTpOﬂbeIe BOMPOCHI:

1. Oawvite onpepeneHune cnmcka B sisbike nporpammupoBanus Python. lNpuseante npumepsl
CMUCKOB.

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

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

4. Kakue ocHOBHble BCTPOEHHbIe yHKLMK No paboTe co cnmuckamu B A3bike Python Bbl Mo-
)XeTe HasBaTtb?

JNa6oparopHas pa6ora 5.
Pa6ora co ctpokamu B Python

TeOPETM‘-IeCKaf-l 4acTb

CrpokoBble faHHble Ucnonb3yloTcs B A3blike Python ans 3anucu TekctoBon MHbopMaumu.
Crpoku B Python npeacraensator coboi ynopsaoyeHHble nocsefoBaTe/lbHOCTU CUMBOJIOB, MC-
nonb3yeMble A1 XpaHEHUS U NpeacTaBieHUs TeKCTOBOW MHdopMaL .

Kaxkgpbiit cumBon MMeeT nopsaKoBble HoMepa B Tabnuue, KOTopas Ha3blBAETCA KOLOBOW Ta-
6nuuei. Mo ymonuanuio B s3bike Python ncnonbayetcs ctangapt «Unicode». Crpoku B Python
06pamMnATCA KaBbluKaMK WK anocTpodamu, Npu 3TOM BayKHO, 4ToObl C 060MX KOHLIOB CTPO-
KW MCMONb30Ba/IUCh KaBblYKWU OLHOMO M TOro e Tuna. BaxkHo oTMeTuTb, UTo B sA3bike Python He
ucnonb3yetcs TN char, NPUWBbLIYHBIM A1 MHOMMX SA3bIKOB NMPOrpPaMMWpPOBAHMA, Hanpumep
Pascal, C++. To ecTb oAMH CMMBOJI, 3aK/TIOYEHHBIW B anoCTpodbl, TaKXKe NpeacTasnser cobon
CTPOKY.

MNpuBeném npumepbl 3aaaHUsA CTPOK.

Ta6nuua 7. Mpumepbl cTpok

Cnucok OnucaHue
S=" Mycras cTtpoka
S='A’ Crpoka, cocTosLaa U3 ogHoro cMMBona
S="Hello’ Crpoka, cocTosilasn 3 HECKOJIbKUX CUMBOJIOB, 3aK/THOYEHHbIX

B anocTpodol

S="good” Crpoka, cocToAlLas U3 HECKOJIbKUX CUMBOJIOB, 3aK/TIOUYEHHbIX
B KaBbIYKM

Takxe B CTPOKax B A3biKe Python MOryT UCNos1b30BaTbCA CneunasnbHblie HeENe4Yyataemblieé CUM-
Bosibl. Huke B Ta6n|4u,e npencrtabBneH nepeyeHb TaknMx CMMBOJIOB, KOTOpPbl€ HOCAT Ha3BaHUE
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3KpaHUpPOBaHHbI€ NOC/1IeaA0BaTe/IbHOCTHU. 3KpaHVIDOBaHHbIe nocnengoBaresibHOCTU — 3TO
nocnenoBaresibHOCTU, KOTOPbI€ HAYMUHAKOTCA C CMMBOJ1a ((\)), 3a KOTOpbIM cniegyeTt oguH Uiun

6onee CMMBONOB.

Ta6nuua 8. dkpaHUpoOBaHHbIE NOCNEA0BATE/IbHOCTU

OKpaHUpPOBaHHble
OnucaHue
nocinepoBaresibHOCTHU
\n MNepeBon cTpoku
\t lopusoHTanbHas tabynaums
\V BeptukanbHas Tabynsauusa
\r BosBpar kapeTku B Ha4ano CTPOKM

Hanpumep, ans dparmeHta
=»abc \n efg»

print(s)

Ha skpaH BbiBOgUTbLCA cnepytouwee (puc. 77).

Run: 1
=3
abc
efg
=
=4
7ol s
=
[ ]
B 4:Run = 6: TODO

Terminal

Jusr/local/bin/python3.8 /fUsers/user/Documents/PythonProject

Process finished with exit code @

& Python Console

Puc. 77. Pe3ynbrar paboTbl Nporpammbi

AHanormyHo cnvckam, cTpoku B a3bike Python sBnsiotcs ynopspoyeHHbIMM nocnefoBa-
TENbHOCTAMU CUMBOJIbHBIX AaHHbIX M, CllefoBaTeNbHO, MOrYT ObITb MPOUHAEKCUPOBaHbI. [ns
obpalLeHuns K OTAeNIbHOMY CUMBOJTy B CTPOKE MOXKHO YKas3aTb MMSi CTPOKM, 3@ KOTOPbLIM Cneay-
eT uncno (MHAEKC) B KBaapaTHbiX ckobkax []. Tak e Kak U B cnuckax, HyMepauus CUMBOJIOB
HaumHaeTca ¢ 0 uHgekca. Hanpumep: s="hello”, s[2] so3spawaet cumeon |. UHaeKcbl Takke
MOryT 6bITb NMpeACTaB/eHbl M OTPULATENIbHBIMU 3HaYeHuAMM (puc. 78).

WHAOEKC

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

B conepkanue
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CnepnyeT 06paTuTh BHUMaHWe, YTO CTPOKM B A3bike Python, B oTMuMe OoT CNMCKoB, ABNAIOT-
cs HensmeHsaembiMmu! Nocne Toro Kak cTpoka ByaeT cozgaHa, eé Hesb3si U3MEHUTD, T. €. BCe
onepauMu Hag CTPOKaMK B pesysibTate CO34aloT HOBYIO CTPOKy. Hanpumep, Henb3s M3MeHuTb
OTAeSIbHbIM CUMBOJ CTPOKU: obpalteHre s[3]="x’ Bbi3oBeT OLWNOKY.

Tak e KaK 1 Af1a CNUCKOB, AN CTPOK B a3bike Python goctynHbl pasnnuHble cpesbl. Dop-
MaT Cpes3bl CTPOK CXOX C (hOpPMaToM Cpe3a CMMUCKOB:

str[Havano:koHew:war]

— Hayvano ykasbiBaeT, ¢ KaKoro aneMeHTa CToMT Hadatb (No ymonyanuio pasHa 0);

— KoHel, ykasbiBaeT, No Kakol 3neMeHT BepyTcs 3/1eMeHTbl (MO YMOYAHMIO PaBHO A/n-
He CTPOKM);

— LWar 3ap0aét 3HaveHue, C KakUM Larom 6epém 3fieMeHTbl, K MpuMepy, Kaxapin 2 unm 3
(no ymonuanuto kaxxabiv 1).

MpuBeaEémM HECKONIbKO NPMMEPOB 0BpalLLLEHNA CO Cpe3amMu CTPOK.
MNpumep 1

word = ‘university’

print(word[4:6])

BbiBOAUT Ha 3KpaH ABa cMMBONa.

MNpumep 2
word = ‘strength’
print(word[:2])

BbiBOAUT Ha 3KpaH ABa cMMmBoOna.
Pesynbrarbl paboTbl NporpaMmbl NpeacTaBfieHbl HXKe Ha pucyHke 79.

Run: 1
> Jusr/local/bin/python3.8 fUsers/user/Documents/PythonProject
st

Process finished with exit code @

=¥
) e
=
(]
P 4:Run i= §: TODO B8 Terminal & Python Console

Puc. 79. Pesynbrat pabotbl nporpammbl

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

Ta6bnuua 9. Onepauum Hag cTpokamm

Onepauusa OnucaHue Mpumep
+ CnoxeHue (KoHKaTeHauus) cTpok. B pesynsrare npu- a=‘py’
MeHEeHWs BO3BpaLLaeTCs CTPOKa, paBHas «CKIenhKe» b = ‘th’
yKasaHHbIX CTPOK b=‘on’
s=a+b+c
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Pesynbrar pabotbl nporpaMmbl npeacrasneH Huxe (puc. 80).

Run:

P

m h £ Y

:

1

Jusr/local/bin/python3.8 /Users/user/Documents/PythonProject

abcl23
abcabcabc

abcabcabc

Process finished with exit code @

iE 6: TODO Terminal

2 Python Console

Puc. 80. Pezynbrat pabotbl nporpammbl

UHOOPMATUKA
lpodomxeHue
Onepauusa OnucaHue Mpumep
YMHoXeHue cTpok. Onepartop co3aaét HeCKONbKO KO- s='ab’
MUK CTPOKK, hopmart onepaumnun s*n unun ns, re s — sn=s*4
3TO CTPOKa, & N — HaTypasibHOE YUC/IO
Onepatop np1HaaeXKHOCTH, KOTOPbIM BO3BpaLLaeT If ‘2’ ins:
True, ecnv noacTpoKa BXoaMT B CTPOKY, U False, ecnu print(5)
HeT
> < >=, <=, CpaBHeHHe 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)

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

Tabnuua 10. OnucaHue ocHOBHbIX hyHKLUMU (MeTOaOB) NO 06paboTke CTPOK

60TKe cTpok. Onuwem HekoTopble U3 HUX B Tabnuue 10.

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() BosBepaluaeT ANMHY CTPOKM
isnumeric() BosepawaeTt True, ecnu cTpoka npeacrasnseT cobon ynucno
lower() MNepeBoanUT CTPOKY B HUXKHWUIA PEFUCTP
upper() MNepeBoauT CTPOKY B BEPXHUI perucTp

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

BosBpaluaeTt MHAEeKC NoacTpoku B cTpoke. Ecnm nopgctpoka He Hal-
JeHa, Bo3BpallaeTtca yncno —1

replace(old, new[, num])

3ameHseT B CTpoKe oaHy nofacTpoky old Ha apyryto — new. Num
OrpaH14YUBaET KONMYECTBO 3aMeH

split([d[, num]])

Pas6usaer CTPOKY Ha NoACTPOKHU B 3aBUCUMOCTHU OT pa3fenntena d.
Num onpepenAaetr MaKkCuMalJibHO€ KOJIM4eCTBO yacten ons pa36VIeHVI$I

join(strs)

O6beanHseT CTPOKK B OAHY CTPOKY, BCTaB/IAS MEXAY HUMU onpege-
NEHHBIN pas3penuTens strs

MonHbIM CNMCOK METOOB CTPOK MOXHO YBUAETb, eC/v Bbi3BaTb thyHKLMio dir().

Mpumep 4. Nana ctpoka. Paspgenute e€ Ha ABe paBHble YacTu ciegyowmum obpasom: ecnu
LNIMHA CTPOKM YETHasA, TO pasfenuTb nornosam, a ecyiv AsiMHa CTPOKU HeYeTHas, To AJvHa nep-
BOW 4YacCTW JOMKHA ObITb HA 0auH cuMBON Bonblue. MepecTaBbTe 3TW ABe YacTh MeCTaMu, pe-
3y/bTaT 3anuLunTe B HOBYIO CTPOKY U BbIBEAMTE HA 3KPaH.

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

if $%2==0:

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

else:
s+=1

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

print(a1)

B naHHOM npumMepe ucnonb3yeTtca BCTpoeHHas dhyHKuma replace, KoTopas 3ameHseT Bce
TpebyeMblie No yCNIOBUIO CUMBO/IbI.

Mpumep 5. B ctpoke 3ameHutb npobenbl 3HakoM Tpe —. Ecnu Bctpeyaetcs noapsa He-
CKOJIbKO NMpo6esios, TO UX CreayeT 3aMeHUTb OAHWUM 3HAKOM «—», NPobGebl B Hadyase U KoHue

CTPOKM yOanutb

s = input(«BeeguTte cTpoky: «)

i=0

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

s = s[i:]

i = len(s)

while s[i-1] == “
i-=1

s = s[:i]

sn = s[0]

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

Pesynbrarbl paboTbl NporpaMMbl NpeacTaBfieHbl HUXKe Ha pucyHke 81,

Run: 1
> Jusr/local/bin/python3.8 /Users/user/Documents/PythonProject
Beepgute cTpoxy: dgh gy uj
dgh-gy-uj
=
=% Process finished with exit code @
» = |
e
]
# 4:Run (= §: TODO B4 Terminal % Python Console

Puc. 81. Pezynbtat pabotbl nporpammbl

B naHHOM npumepe ucnonb3yeTca BCTpoeHHas dyHKuUMA len, KoTopas Bo3BpallaeTt gjauHy
CTPOKM, TaKXKe WCMOJb3yIOTCA WMHAEKCbl AN obpalleHUs K OTAEeNbHOMY CUMBOJy CTPOKM.
B naHHOM npumepe He peKoMeHAyeTCs UCMob30BaTh (yHKUMIO replace, Tak Kak oHa 3aMeHuUT
BCe Npobesibl Ha TUPe, YTO NMPOTUBOPEUUT YCIOBUIO 3a4a4U.

Mpumep 6. B paHHOM cTpoke 3aMeHWTb BCe BXOXAEHUS cumBona 1 Ha “one”.
s = input(“BeeauTe cTpoky: )

sp=s.replace(‘1’,’one’)

print(sp)

Pesynbratbl paboTbl NporpaMmbl NpeacTaBfieHbl HUXKe Ha pucyHke 82.

Bremgure crTpokry: abclcdel
abconecdeone
=

Puc. 82. Pesynstar pabotbl nporpammbi

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

Xop, nabopatopHoi paboTbl

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

YkaszaHue. [1puMepHbIN NUCTUHT NPOrpaMMbl MOXKET UMETb BUL:

s = input(«BeeguTte cTpoky: «)

s1="+-* /%’

k=0

forcins:

if cinst:
k+=1
print(k)

4. OtpepaktupyinTte npeasoXxeHve, yoansas us Hero UWHWe npobesbl, OCTaBAASA TONbKO MO
ofHOMy npobeny mMexkay CloBaMM.
5. Ycnoeumcs, yto ucrnonb3oBaHue cumeona ‘#’ obosHavaeT yganeHue npeaplayLiero
cumBona. OTpepakTupymTe CTPOKy, yaaaue IMLWHWE CUMBOJIbI.
6. MNoacumTaiTe KONMYECTBO MACHbLIX OYKB B CTPOKE.
YkazaHue. [puMepHbIi IMCTUHT NPOrpamMmMbl MOXKET UMETb BUA;
s = input(«BeeguTte cTpoky: «)
k=0
gl="aoeunysbleas’
for xin s:
if x in gl:
k+=1
print(“kon-so rnacHbix “, k)

7. Hanpute npoueHTHoe copepykaHue undp B UICXOLHOM TEKCTe.
8. Haipute cymmy uncen, BCTpeyaloLLMXCS B CTPOKE.

BoiBoabl: B xoae BbinosHeHUA nabopatopHoi paboTbl Bbl MOMYYMAM NpeacTaB/ieHue
0 paboTe co CTpoKamu B A3biKe NporpamMupoBarus Python.

KoHTponbHbIe Bonpochi:

1. Haite onpepeneHve cCTpoku B f3blke nporpammupoBanus Python. CTpoku ponkHbl
3aK/o4aTbCA B KaBblYKU MK anocTpodbl?

2. MOXHO N1 U3MEHATb CTPOKY B A3blKe nporpammupoBaHua Python? OtgenbHbit cuMBon
CTPOKMK?

3. Kakue ocHoBHble BCTpoeHHble hyHKLMM Mo paboTe co CTpokamu B a3bike Python Bbl Mo-
)KeTe Ha3BaTb?

OvpakTuyeckne marepuanbi
Pa6ora co cpepoi nporpammuposaHusa Python

B naHHoM pabote npeanonaraeTca onvpatbcs Ha Python Bepcum 3.x, ecnv B Bawen onepa-
LLMOHHOM cuCTeMe yKe ycTaHosseH Python Bepcum 2.x, To 3T1 ABe BepCcUM MOTYT BbiTb OLHO-
BPEMEHHO YCTaHOB/EHbl B OAHOM OMepaLMOHHOW CUCTEME M MOXKHO MO BbIBOPY MCMONb30BaTh
TY WJIM MHYIO BEPCHIO B 3aBUCMMOCTHM OT CBOMX MOTpeBHOCTEMN.

[anee paccmatpuBaetcs yctaHoeka Python sepcuu 3.x.

MNpepnaraetca paccmotpetb ycTtaHOBKY Python B onepauuoHHbIX cucTemMax cemMeMcTBa
Windows.

Ins yctaHOBKM Hy)XHO B Opaysepe nepenTv Ha oduumanbHyio ctpanuuy http://www.
python.org/download/ v 3arpy3uTb nocnegHtoto Bepcuio Python 3. YctaHoBKa npoussoamtca
CTaHOapTHbIM CnocoboM, Tak XKe 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 COOTBETCTBYHOLLMIA
nyHKkT Add Python 3.x to PATH (puc. 83).

Install Python 3.8.0 (64-bit)

Select Install Mow o install Python with default seltings. or choose
Customize to enable or dizable features

2 [nstall Now
ChUsen\forrdo\ippDats’ Locad Prograrms Python\Python3d

Includes IDLE, pap and docurnentatsan
Creates thadduts snd file sisocistsony

& Cystomize installation

Choose location and featunes

python

¥ Instadl flauncher for all users (recommended)

windows ¥ Add Python 3.8 1o PATH Cacil

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

Ina eé HacTpoWMKM HeOOXOAMMO MEPENTM B CBOWMCTBA KOMMbIOTEPA MM HaXKaTb KHOMKY
«[Myck», nanee Bbibpatb «[MaHenb ynpasnexus», nanee «Cucrtema u 6esonacHocTby, aanee
«Cucrtema». Motom Haxkatb KHOMKY «IlononHuTenbHble NapameTpbl CUCTEMbI» C/iEBa, a 3aTeM
BblOpaTh BKNaaKy «JononHutenbHo». BHU3y Haxatb KHonKy «llepemeHHble cpeabl» M B oTae-
ne «CucteMHble nepemMeHHble» HanUTh nepemeHHyto PATH, Bbibparb eé u Haxkatb «Pepaktupo-
BaTb».

[anee nepenTtM K KOHUY CTPOKM B none «3HayeHue nepemeHHow» M ponucarb: C:\
Python3x. [ne x — 310 HoMep Bepcuu. B Hawem cnyyae 31o Python3.8 3HauuT, nonucarb Hyx-
Ho: C:\Python38.

Ecnm 3HaueHne nepemenHon 6bino %SystemRoot% \ system32;, Tenepb oHO npuMeT Bug,
%SystemRoot% \ system32;C:\ Python3x. Ecnu Bce waru ycTaHOBKM BbIMOHEHbI NPABUIBHO,
TO MOXXHO 3anycKaTtb MHTeprnpertaTtop M3 KomaHaHow ctpoku B Windows. Ytobbl oTKpbITh Tep-
mMuHan 8 Windows, Haxxmute kHormKy «[lyck» v BbibepuTe «BbinonHutb». B nossuewemcs ama-
NOroBoM okHe Habepute cmd u HaxkmuTe Enter. [lanee Habupaem cnoso python u nposepsem,
HeT in ownbok (puc.84).

Puc. 84. Pa6ota Python 3.x B komangHow ctpoke Windows
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Ona nonb3zosarenerr Windows, 4tobbl 3anycTuTb MHTEPrpeTatop B KOMaHOHOW CTPOKE,
HY>KHO MpaBWIbHO YycTaHOBWUTb nepemeHHyio PATH. [Ons oOTKpbITUS KOMaHAHOW CTPOKM B
Windows HykHO nepeinTti B MeHio «[1yck» u HaxkaTb «BbinonHutb...». B noseueiemcs guano-
roBOM OKHe BBeCTM «cmd» M HaxkaTb Knasuwy Enter; Tenepb y Bac 6ynet Bcé Heobxoaumoe
ANs Hadana paboTbl ¢ python3 B KoMaHaHOM CTpOKe.

AnbrepHaTMBHbIM cnocobomM MoxHO mucnonb3osatb IDLE, kotopas yctaHaenueaetcs BmecTe
c a3bikoM Python, Heobxoaumo nepentu «lyck», panee «Mporpammbl», nanee «Python 3.x» u
Bbibpatb «IDLE (Python GUI)» (puc. 85).

. Python 38
. IDLE (Python 3.8 32-bit)

® Python 3.8 (32-bit) HeaasHme aokymenTo!
% Python 3.8 Manuals (32-bit)

. Python 3.8 Module Docs (32-bit) Komneiotep

, Quest Software
R Marens ynpasnesna

|, Ramus Educational
. Rand Model Designer 7 YcrpoiicTea u npunTepst
Registry Mechanic
R5tudio
) Skype
. STDUtility

Mporpamusl No YMoAYaHn

BrinonHuTh...

Puc. 85. 3anyck Python 3.x

Kak Tonbko 6yaet 3anyuieH python3, Ha akpaHe Gyaet cumBon >>> B Hayasie CTPOKM, rae
Bbl MOXXETe YTO-TO HabupaTtb. ITO M Ha3blBAETCA KOMaHAHOM CTPOKOMW uHTepnpeTtatopa Python
3.x (puc. 86). NMonpobyem Haneuatatb B okHe npurnaiueHuns print(‘Mpuset’) u HaxaTb Knasuy
Enter. B pesynbtate BO/MKHO NosABUTLCA CloBO «[lpuBeT». Kak BUAMM, CMHTAKCKUC A3blKa Nog-
cBeuMBaeTCs, pesynbrar paboTbl NPOrpaMMbl BblAENAETCA CUHUM LIBETOM.

@ @ Python 3.8.1 Shell

Python 3.8.1 (v3.8.1:1b293beRd6, Dec 18 2819, 14:88:53)

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

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

Puc. 86. OkHo IDLE (Python GUI)

e ® Python 3.8.1 Shell

Python 3.8.1 (us.a.l:mzésmas. Dec 18 2919, 14:88:53)
[Clang 6.8 (clong-6R@.8.573] on darwin

Type "help”, "copyright”™, "credits” or "license()}” for more information.
= p-l‘l;ﬂt('ll::w:llﬂ'}
Npuaer

e

Puc. 87. OkHo IDLE (Python GUI)

Crout Takke 3amMeTuTb, 4to Python 3.x BblAAE€T pesynbtar paboTtbl CTPOKM HeMegeHHo. Ho
He Bcerga yaobHO C TOUYKM 3peHns paboTbl C pasHbIMK NMporpaMmmMamy Habuparb UX B KOMaHA-
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HOW cTpoke MHTepnpeTatopa. OyeHb Ba’KHOM COCTaBNAOLWEN ABNAETCS COXPaHEHUE nporpam-
Mbl B (hai, 4ToObl MOTOM MOKHO ObII0 3aMycKaTb e€ HeorpaHWYeHHOEe KOIMYECTBO pas.

Ha npakTvke B cOBpeMeHHOM NPOrpamMMMpPOBaHUN UCMONb3YIOTCA Pas/IMyHble PenaKTopbl
Koga. [lna ynobHoro HanucaHua nporpamm Ha Python 3 Ham noHagobuTca pegaktop Koaa ans
paboTbl ¢ annamu Hawmx nporpamm. CTouT oueHb OTBETCTBEHHO MOAOWTH K BbIOOPY peaakTo-
pa Kkoaa. TyT Hy>KHO OTMETUTb, YTO XOPOLLMI PeaaKTop NOMOXET BaM JIErKO NUcaTbh NPOrpammbl
Ha Python 3, coenaet 310 noHATHO, GbICTPO, KOMMOPTHO, NMOMOXET ObiCTpee peannsoBaTtbh
CBOW Mpeu.

B HacToswee BpeMa B Kpyry paspaboT4MKOB YETKO OMNpeaennaInucb OCHOBHble TpeboBaHUs
K penakTopy, TakMe Kak: YMHbIA MOMUCK, MOACBETKA CMHTAaKcuca, obpaboTunk owmrboK, noa-
AepXKKa 6a3 AaHHbIX U T. 4.

IDE (unu mHTerpuposaHHas cpefa paspabotku) — nporpamma, npenHasHadeHHas ans
pa3paboTku nporpammHoro obecnedeHus. Kak cnenyet us Hassanus, IDE Bknoyaet B cebs
MHCTPYMEHTbI, CreuManbHo npeaHasHadeHHble A8 pa3paboTku nporpamMMHoro obecnedeHums.

CraHzapTHO MHCTPYMEHTbI coaepKar:

* pepakrtop, npegHasHadveHHbIM ans 06paboTku Koaa (Hanpumep, C NOACBETKOW CUHTAKCH-

ca v aBTO3aBepLUEHUEM);

* cpeactBa COOPKM, BbIMOSHEHUS U OTNAAKM;

* CUCTEMY KOHTPOS BEPCUM.

Ecnu paccmartpueatb nonynspHble IDE, To oHM nopnep)kMBalOT MHOXECTBO A3bIKOB MpO-
rPaMMUPOBAHWSA U COAEPXKaT ApYyrue creunanm3npoBaHHblie foNoHUTeNbHble yHKUUK. [aH-
Hble MPOAYKTbl 3aHUMAIOT BHYLLUTEIbHOE MECTO M, KaK Npasuio, paboTaloT MeasieHHo.

MoskHo copmynuposatb TpebosaHusa K cpeae paspaborku Ha Python 3.x koTopblit ynpo-
waeT pa3paboTKy Ha JaHHOM fA3blKe NPOrpaMMUPOBaHUA:

* Bo3moxXHOCTb coxpaHeHus 1 nepesarpysku dannos. IDE nnu pepaktop nossonsart coxpa-

HUTb PabOTY 1 OTKPbITb €€ MO3)Ke, B TOM K€ COCTOSIHWU, B KOTOPOM OHa bbifia 40 3aKpbITUS.

* 3anyctutb Kop B cpepe nporpammupoBaHusa. C nomowpbio IDE 3anyctute kop Python

OyneT He CNoXKHee, YEM M3 MPOCTOro TEKCTOBOMO peaaKkTopa.

* Monnepykka otnagku. Bo3amMoXKHOCTb NpoBepuTb KOA BOBPEMS nepes, 3anyCKoM — OCOo-

6eHHocTb Bcex IDE v npounx pegaktopos Koaa.

* [MoaceeTtka cuHTakcuca. OnpepeneHve KNoYEBbIX C/IOB, NEPEMEHHbBIX U CUMBOJIOB B KO-

[le [leniaeT YTeHWe U NOHMMaHUe Koja HaMHOro MpoLe.
» AsToMmartunyeckoe opmarmpoBaHue koga. Jliobon pepaktop vnu IDE 6ymet pacnosHa-
BaTb ABOeTOYME B KOHLe for nnu while.

Ectb MHOro ppyrux ¢yHKUMI: ynpaBneHWe UCXOOHbIM KOLOM, MOAeslb PaCLUMPEHUs, UH-
CTPyMeHTbl COOPKMU M TECTMPOBAHMSA, MOMOLL C CUHTAKCUCOM fA3blka M Ap. Ho npueeaéHHbIN
BblLLI€ CMIMCOK — OCHOBHble (hyHKLIMM, KOTOpble NOAAEPXKMBAET XOpOoLIaa cpeaa peaakTMpoBa-
HUS.

YuutbiBas 3TM 0COBEHHOCTH, AaBalTe PacCMOTPUM HEKOTOPbIE MHCTPYMEHTbI obLero Ha-
3HauYeHMs, KOTopble UCMONb3YIoT AnsA paspaboTtku B Python.

BoinensioT nBa Buaa:

1) cpepa pa3paboTku c noaaep»xKou A3sbika Python;

2) cneuunanusnpoBaHHble peaaktopsl U IDE gna Python.

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

Sublime Text — penakTop KOAa, KOTOPbIM MNOAAEP)KUBAETCS HA BCEX COBPEMEHHbIX nnar-
opmax, B Tom uncne Windows, umeeT BCTpoeHHyI0 noaaep Ky peaaktmpoBaHus koga Python
1 60/bLLOW HABOP pacLUMpPeHni (HasbiBaeMbIX NaKeTamm), C MOMOLLbIO KOTOPbIX BO3MOXKHOCTH
CUHTaKCUCA M pefaKTUPOBaHUA PACLLUMPSIOTCS.
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Puc. 88. Nntepdeiic nporpammel Sublime Text

B tabnuue 11 oTMeyeHbl OCHOBHbIEe JOCTOUHCTBA U HepocTaTkn Sublime Text.

Tabnuua 11

HAocTouHcTBa

Hepoctatku

BbicTpas HaBurauus, KomaHgHas nanuTpa,
API nnaruHoB Ha Python, ogHoBpemMeHHoe
pefaKTMpoBaHWe, BbICOKAs CTeneHb Ha-
ctpauBaemoctu. [loppepxvBaeTr MHOro
A3bIKOB nporpammupoBanus. CuuTaertcs
[AOCTaTO4HO JIErKUM M ObICTPbIM peaaKTo-
pom Koga

MNakeTbl Sublime Text HanucaHbl Ha Python, u gns
YCTAaHOBKM pefaKTopa 4acTto TpebyeTcs BbiMOMHUTL
ckpuntbl Python HenocpepcTteeHHo B Sublime Text.
Mporpamma He sBnsetca becnnatHoM, eCTb nepuog,
npobHoi Bepcuun. YcTaHOBKa paclunpeHuin Tpebyert
JOMOJIHUTENbHBIX Yyeunuit. B pepaktope otcyTcTByeT
npsMas noanep>Kka Afs BbIMOJHEHUS WU OTNALKM
KoJa v3 pefakTopa

Atom — 6ecnnartHbl TEKCTOBbIM PeaaKTop C OTKPbITbIM McxoaHbiM Kogom ana Windows
C NoAAepP>KKOM NnarmHoB, HanMcaHHbIX Ha JavaScript. Pepaktop ocHoBaH Ha Electron (paHee
n3BecTHbIM Kak Atom Shell) — dbpeiimBopke Kpocc-nnatdhopMmeHHON pa3paboTKK C UCMOMb30-
BaHueM Chromium w io.js. MNoaaep:kka s3bika Python obecneuneaeTtcs pacluimMpeHueMm, 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 HaNMyYMM NPeaBapuUTENIbHO
YCTAHOBNEHHOIO KoMMunsaTopa,/ WHTepnpuTaropa.
BkntouaeT B cebs omnaguuk, MHCTPYMEHTbI Ans pa-
60T1bl ¢ Git, NOACBETKY CMHTAKCUCA, AOMONHUTENBHO
nogKnto4yaemblie njiarvHbl

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

88
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packega-h

Puc. 89. Nutepdeiic nporpammbl Atom

Visual Studio Code — nonHodyHKUMOHANbHbIA pefaKTop KoAa, [OCTYMHbIA AN pasnuy-
HbiX nnatgopm, B ToMm yncne u Windows. MNpeactaenser coboi 4OCTAaTOYHO YHUBEPCASIbHbIN,
ObICTPbIN, NOAHOMYHKLUMOHAMbHbIN pegakTop kogda (VS-Code) ¢ OTKpbITbIM MCXOAHBIM KOLOM,
MaclTabupyeMbii M HacTpaneaeTca nod 6oMbWKMHCTBO 3aaa4. MoXKHO OTMeTUTb TOT (haKT, yTo,
Kak 1 pegaktop koga Atom, VS-Code noctpoeH Ha Electron (puc. 90).

L L CodT Soscesd UTF-0 CRLF Pyihon & O

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

JocTtouHcTBa HepocTaTtku

JocTtatouHo nNpocTor U NErkui pefaktop Kogda ana kpocc- | Pepaktop noctpoeH Ha Electron,
nnaropmeHHOn paspaboTku Beb-npunoxerHnini. CogepXmMt | 3TO 03Ha4aeT yto OH paboTaeTr Kak
OTNagyvK, MHCTPYMeHTbI ans paborbl ¢ Git, noacseTky cuH- | npouecc JavaScript, a He Kak oOT-
Takcuca, AOMOSIHUTESIbHO MOAK/OYaeMble NiaruHbl, cpea- | AefibHOe NpUNoXKeHue

cTtBa ana pedakropuHra. B nporpamme xopoulo npeacras-
NeHbl BO3SMOXHOCTU A1 KACTOMMU3ALLMK: NOb30BaTeIbCKUe
TeMbI, COYETaHUSA Knaeuw U dannbl koHburypauuu. Jocty-
neH gnsa Windows, macOS wu Linux

Bropoit Bua nporpamm — 3710 cneuunanusmpoBaHHble pegaktopsbl U IDE gns Python 3.x.
1. IDE PyCharm komnanuu Jetbrains. OgHa 13 ny4imnx 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.
Tabnuua 14

AocTtouHcTBa HepocTaTtku

Bce BosmoxHoctu IDE. YnpaeneHnve Bepcusmu u npoek- | MeaneHHas 3arpyska cpeppl paspa-
TaMK, HaTMBHbIW 3amMyCK M HamuMcaHue Kopga, noacseTka | 60Tku, Tpebyer Gonee yrnybneHHyto
CUHTaKcUca, aBTo3aBeplieHneM koga Python u 1. 4. HaCTPOMKY A/15 MPOEKTOB

IDE goctynHa 6ecnnatHas BEpCHs C OTKPbITbIM UCXOAHbIM
kogoM (Community) pns Windows, macOS u Linux

2. IDE Spyder — 370 nporpamma C OTKpbITbIM UCXOLHBIM KOLOM, ONTUMU3UMPOBAHHASA ANS
obnact aHanusa AaHHbiX. Spyder noctaBnseTca C OUCTPUOYTMBOM AMcCrneTyepa MaKeToB
Anaconda, No3TOMy 3aBMCHT OT Yy)Ke YCTaHOBEHHbIX HacTpoek (puc. 92).
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File Ede Sestch Sowoe Bun Debug Comoder Proj<ts Took Wiew Help

(L E EHe e[(Afheh @ pca@mnpm EX L& # & Mhomeimilonguet Tkl op Winh Py lAbaendcs-Databet-ENN b
Editar - Momifrionguet Detkbop i Py libandos-Dat et Wivfunl " Help

L untitledi.py = n, Source Cocdole - Dbject

Warishie sxplorer  File suplorer  Help
pol Lml_slaiadain 17N 6]
1) g, read_opvGieca T By Foey Conrnde
1 Do 1A =

vlabay ek e T

ot e mad gy

Puc. 92. UnTtepdbeiic nporpammHoro npogpykra IDE Spyder
B 1abnuue 15 otMeyeHbl OCHOBHbIe JOCTOMHCTBA M HegocTatku IDE PyCharm.
Ta6nuua 15

JocTtouHcTBa HepocTaTtku

Xopouwas uHTerpaumsa c 6ubnmotekamu gns aHanusa aaH- | He nopgpepskueaer paclumMpeHHbIn
Hbix B Python, Takummn kak SciPy, NumPy u Matplotlib, | dyHKuMoHan pns onbiTHbIX paspa-
IPython, Jupyter. MpoBogHWK nepemeHHbix Spyder, Koto- | 60TUYMKOB, B GOMbLUEH CTEMEHWU Ha-
pbli oTOBGpa)kaeT AaHHble C MCMOMb30BaHWEM TabIMYHOrO | MpasieH Ha y3Kyto obnacTb No aHa-
MaKeTa BHYTPU cpefibl pa3paboTku. N3y JaHHbIX

O6napaet Bo3MoxHocTAMKU coBpeMeHHoM IDE: pegaktop Ko-
Jla C Ha#EXHOMN NOLCBETKOM CMHTaKCKCa, aBTO3aBEPLUEHUEM
Koga Python 1 BcTpoeHHbIn Gpaysep C LOKYMeHTauMeN.

IDE noctynHa 6ecnnatHo ana Windows, macOS u Linux

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

@ O[T rory morep [ioaa] $ 1 V] rase
Fis Gin s Pum Tocld ks
2 e .
e D M O 9 . 0B DR Vabion
o= 3 I

it «functon count 8l 0x 768088
def countin}: " 3
if n > G
print{n}
count{n-1)
else:
print{"Hlast offl")

count(3)|
def count(n):
4 Ef n = B:
el printin)
& | count(n-1}
i else:
3 | print{“Blast off!")
2- - +
L [

K_-—':,li-ul.ll-l'['ul..—-
g

Puc. 93. NHtepdeiic nporpammHoro npoaykta IDE Thonny
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OHa noppaep)kMBaeT passiMyHble CrNocoObl NOLIArOoBOro BbIMO/HEHWA KOAA, NOLIAroBOe Bbl-
YMC/ieHUE BbIPAXKEHWI, AETabHYIO BU3yasiM3aUMIO CTEKA BbI3OBOB M PEXMUM OObACHEHMS KOH-
uenumin ccoinok. MNporpamma pabortaet Ha Bcex mssecTHbix OC, B Tom uncne Windows. [o-
CTynHa B BMAe OWHAPHOrO MaKeTa, BK/IOYAIOLLErO aKTyasibHYlD BEPCUIO WHTepnpertatopa
Python. Takxxe IDE Thonny MOXHO yCTaHOBWUTb Yepe3 MeHeKep NaKeToB.

B tabnuue 16 otMeuyeHbl OCHOBHble fOCTOMHCTBA M HegocTaTku IDE Thonny.

Ta6bnuua 16

JocTtouHcTBa

Hepoctatku

MNoppepykKa HOMepa CTPOK, NOLIAroBOe BbIMOSHEHWE Bblpa-
YKeHuit 6e3 TouyeK OCTaHOBA, XKMUBble NepeMeHHbIe BO BpeMs
OTNafKu, NnoatanHoe BblMUCIEHWE BblpaXKEHWH, OTOeNIbHble
OKHa AN BbIMOJ/IHEHWS BbI3OBOB (hYHKLMM, BO3MOXXHOCTb
perncTpuMpoBaTtb AeMCTBUA Nonb3oBaTtensa Aas BoCcnpousse-
AeHWA UKW aHanusa npoLecca NporpaMMmnpoOBaHus

He noppepkMBaeT pacluMpeHHbIH
(hyHKLMOHAN ANs OMbITHBIX paspa-
OOTUMKOB, MPOEKT AOCTATOYHO MO-
NOMON, MOXET CoJlepyKaTh OLLIMOKK

92
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Cpepa nporpammupoBaHua Scratch

NMnaHupyeMblie pesynbraTbl OCBOEHMA y4eOHOro npeamMeTta
C ONMUCAHMEM YHUBEPCAsbHbIX Y4E€OHbIX B,EeUCTBUN,
AOCTUraeMbix obyyarowmMmucs

Mo3HaBaTenbHble feUCTBUA:

— pasBWUTUE aNrOPUTMUYECKOTO U TOTMYECKOTO MbILLIEHUS;

— pasBUTME YMEHWI MOCTAHOBKM 3a4ayu, BblAESIEHUS OCHOBHbIX OObEKTOB, MaTeMaruye-
CKOe MopJenu 3ajauu;

— pasBuTHE YMEHWA NMoMcKa HeobxoaumMoi y4ebHoM nHdopMaumu;

— ¢dopmMupoBaHue npeacTaBneHns ob atanax pelieHus 3agaqu;

— dopMHUpoBaH1E aNrOPUTMUYECKOrO NOAXOAA K PeLLUeHNIO 3a4ay;

— ¢hopMUpOBaHNE YMEHWUA MOCTPOEHUSA PA3/IMYHBIX BULOB aNfOPUTMOB (TMHEMHbIX, pas3-
BETB/IAOLMXCA, UMKIIMYECKUX) A5 peLlleHus NOCTaBNeHHbIX 3a4a4;

— dopMHUpoBaHME YMEHUSA UCMONb30BATb MHCTPYMEHTbI cpeabl Scratch ana pewenus no-
CTaB/IEHHbIX 3a4ay;

— hopMUpOBaHNe YMEHUS NMOCTPOEHUS Pas3IMyHbIX anropuTMoB B cpefe Scratch gns pe-
LLUEHMA NOCTaBNEHHbIX 3a4a4;

— dopMHpoBaH1e HaBbIKOB paboTbl CO CTPYKTYPOM afiropuTMa;

— ¢opMHUpOBaHNE KIHOYEBBIX KOMMETEHUUN NMPOEKTHOW M UCCNefoBaTeNlbCKOW aesTesb-
HOCTH;

— dopMHrpoBaHME MOTMBALMK K U3YYEHUIO NPOrPaMMUPOBAHUSA.

PerynaTtuBHblie pencrBua:

— dopMHUpoBaHME YMEHUS LenenonaraHus;

— dopMHUpoBaHME YMEHUA NPOrHO3MPOBaTb CBOW AEMCTBUA U AENCTBUA APYrUX YYaCTHU-
KOB rpynnbl;

— dopMHUpoBaHME YMEHUS CAMOKOHTPO/IS U CAMOKOPPEKLMM.

JInuHOCTHbIE AeUCTBUA:

— dopmunpoBaHue npodeccroHanbHOro camoornpeaeneHus;

— (dopMUpOBaHHE YBAXKUTENBHOIO OTHOLLEHUA K UHTENNIEKTYANIbHOMY TPYAY;

— opmMupoBaHue cMbicnoobpasoBaHus.

KoMMyHMKaTUBHbIE AEeUCTBUA:

— ¢dopmMupoBaH1e yMeHus paboTtatb MHAMBMAYANbHO W B rpynne AJiA pelleHUs nocTas-
JIeHHOW 3ajauu;

— ¢dopmMupoBaHure Tpyaontobus, ynopcTsa, xenaHusa obmearbca NoCTaBeHHON Lienu;

— ¢dopmupoBaHne MHHPOPMALMOHHOM KYNbTYpbl.

MopmMbl KOHTpONA

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

TeKyLMI KOHTPONb OCYLLECTBIAETCA PErynspHO BO BPeMs NpOBefeHUs Kaxkaoro nabopa-
TOPHOrO 3aHATUSA, 3aK/NO4YAETCS B OTBETE YYALUMXCSA HA KOHTPOJIbHbIE BOMPOCHI, AEMOHCTPaLUn
Nony4YeHHbIX CKPUNTOB B cpefe Scratch, hpoHTanbHbIX ONPOCOB yuuTeEnem.

Takxke B TeMaTM4eCKOM MJIAHWPOBAHUKU NpeanosnaraeTcs 4Be MPOMEXKYTOYHblE KOHTPOJb-
Hble paboTbl.
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KoHTponbHasa paboTa AnA NnpoBepKU NONyYeHHbIX HABbIKOB NO TEMaM
«JInHeWHble aNropuTMbl», «YCJIOBHbIE aITOPUTMbI»

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

2. Hanucarb cnepytouwyto nporpammy B cpege Scratch: lpoimu 100 wazo08, noBepHyme
npomuB yacoBol cmpenku Ha 90 epadycoB, npolimu 50 waz08.

3. Hanwucarb nporpammy B cpene Scratch, nsobpaxkatoLlyto cieayoLmMii pUcyHoK.

120

120
200

Puc. 94. innloctpauus K 3agade

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

Puc. 95. UnniocTpauumsa K 3agade

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

Puc. 96. NnniocTpauumsa K 3agade

6. Hanucartb nporpammy B cpepe Scratch: [ns 86e0énHbix ¢ knaBuamypel Yucen x u y Bel-
yucaume 3HayeHue BoipaxeHus x>+ y/ 3.
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7. Hanucarb nporpammy B cpepe Scratch: [ns 88e0éHHbix ¢ knaBuamypel yucen a u b
BbiacHuUmMb, 0eslumcesa AU a Ha b.

8. Hanucarb nporpammy B cpene Scratch: lTonezoBamens 8600um uenoe yucno. llpoepam-
Ma 00/mKHA omBemumeb, YEMHbIM UIU HEYEMHbIM A6/15emcsa 3mo Yucsio, 0elumcs /iU OHO Ha 3
u 0eslumcs U oHo Ha 6.

9. Hanucarb nporpammy B cpene Scratch: [Mone3o8amens 8600um nopsokoBeili Homep
nansua pyku (HayuHas ¢ musuHya). Heobxodumo nokaszame e2o Ha3BaHue HA 3KPAHe.

10. Hanucatb nporpammy B cpefie Scratch: lTone3o8amens B600um naposne. [lo 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
omka3saHo!

KoHTponbHasa paboTa AnA NnpoBepKU NONy4YeHHbIX HABbIKOB NO TEMaM
«Unknuueckne anroputmbl», «Pabora co cnuckamm»

1. Hanucatb nporpammy B cpefie Scratch, nzobpaaroLyio ciefytowuii PUCYHOK.

Puc. 97. inntocTpaums K 3agade

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

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

Puc. 99. nnioctpauums K 3agave

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

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

6. Hanucartb nporpammy B cpepne Scratch: B cnucke xpaHsmcs OaHHble 0 memnepamype 8
2opoodke N 3a 12 mecsyeB. BbiBedume memnepamypy c Mapma no ceHms6ps.

7. Hanucatb nporpammy B cpepe Scratch: B cnucke xpaHamcs 0aHHele 0 memnepamype 8
2opodke N 3a 12 mecsue8. BbiBeOume makcumansHyro memnepamypy 3a 200.

8. Hanucarb nporpammy B cpefe Scratch: B cnucke xpaHumcs uHgopmayus o 4yemBepm-
Hbix oueHkax knacca u3 20 yenoBek no uHgpopmamuke. Onpedenume, CKONbKO Ye08ek nony-
yusIu nAMEpPKU 3a yemBepme.

9. Hanucarb nporpammy B cpefe Scratch: B cnucke xpaHumcs uHgopmayus o 4yemBepm-
Hbix oueHKkax kaacca u3 20 yenoBek no uHgpopmamuke. Onpedesume, Kakol NPOUEHM XOPO-
wucmo8 8 knacce.

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

Takke npegnonaraeTca MToroeas arrectaums B opme paspaboTKM U 3almTbl MHOAUBUAY-
a/IbHOro NpoekTa.

MnaHbl yuebHbIX 3aHATUI

1. 3HakoMcTBO co cpepou Scratch

PekomeHayeMoe Ko/IM4eCcTBO YacoB Ha AaHHylo TeMy — 2 yaca.

MnaHupyembie pesynbrarhbl

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

MeTtanpeameTtHblie: cnocobHOCTb CTaBUTb U hopMyMpoBaTh Ans cebsa uenn AencTeun,
MPOrHO3MpPOBaTh pe3ysbTaThl, aHA/IM3UPOBATb UX (MPUYEM KaK MOMOXKUTENbHbIE, TaK U OTpULLa-
TeNbHbIE), feNaTb BbIBOAbI B Npouecce paboTbl M MO eé OKOHYaHWU, KOPPEKTMPOBATh HAMEYeH-
HbIM NaH, CTaBUTb HOBbIE LIE/IW; YMEHWE COOTHOCUTb CBOM AEWCTBUSA C NNaHUPYEMbIMU Pe3yib-
TaTaMM, OCYLLLECTB/ATb KOHTPOJIb CBOEN AEATENbHOCTH, Onpeaenatb cnocobbl AeNCTBUI B paM-
Kax npeasioXKEHHbIX YCNOBWW, KOPPEKTUPOBaTb CBOM [OEWCTBUA B COOTBETCTBUM C
M3MEHSIOLLENCS CUTYyaLMEN; YMEHWE OLLEHMBATb NPaBUIbHOCTb BbIMOSHEHUS YHeOHOM 3aaaqu.

JINYUHOCTHbIE: FOTOBHOCTb U CMOCOBHOCTb 0BYHAIOLLMXCSA K CAMOPA3BUTUIO U JIMHHOCTHOMY
camoornpeaeneHuio; chopMUPOBAHHOCTb MX MOTMBALMKU K OBYYEHUIO M LeNneHanpasieHHOM
nosHasaTesIbHOW AEeATENIbHOCTH.

O6opynoBaHue U MaTepuanbl: KOMMbIOTEP, NPe3eHTaLMOHHOE 0bopyaoBaHHe.

PacnpepeneHune nabopatopHbix paboT: BbinosHeHne nabopatopHoi pabortsi 1.
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2. JluHelHbIE ANrOPUTMBI

PekomeHayeMoe KONMYeCcTBO HacoB Ha AaHHyo TeMy — 2 vaca.

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

MeTtanpeamMeTHble: CNOCOBHOCTb CTaBUTb U POPMYIMPOBATL A5 cebs Lenn 4eNCTBUK, Npo-
rHO3MPOBaTb Pe3y/nbTaTbl, aHA/IM3MPOBATb MX (MPUUYEM KaK MOJSIOXKMUTESIbHbIE, TaK U OTPULLATE b~
Hble), AenaTtb BbIBOAbI B Npouecce paboTbl U Mo €€ OKOHYaHWM, KOPPEKTUPOBATb HaMEYEHHbIM
rfaH, CTaBUTb HOBbIE Lie/IW; YMEHWE COOTHOCHUTb CBOM AEWUCTBUA C MiaHWPYyEMbIMU pe3ynbrara-
MM, OCYLLLECTB/IATb KOHTPOJ/Ib CBOEN AEATESIbHOCTU, OnpeaensaTb cnocobbl AeHCTBUN B paMKax
NPeaNOXKEHHbIX YC/IOBUM, KOPPEKTUPOBATb CBOW AEWCTBUS B COOTBETCTBUU C M3MEHSIOLLENCS
CUTyauuein; yMeHWe OLEeHWBATb NPaBUIbHOCTb BbINOSHEHUS y4eOHOW 3aaa4u.

JIN4HOCTHbIE: FOTOBHOCTb M CMOCOBHOCTb OBYHAIOLLMXCSA K CAMOPA3BUTUIO U JIMHHOCTHOMY
camoonpegeneHuio; chopMUMPOBAHHOCTb MX MOTUBALMKM K OBYYEHWUIO U LieSIeHanpaBneHHoM
no3HaeartesIbHOW AesATe/IbHOCTH.

O6opynoBaHue 1 matepuasbl: KOMMbOTEP, Npe3eHTauMoHHoe obopynoBaHue.

Pacnpepenerune nabopatopHbix paboT: BbinonHeHWe nabopatopHoi pabortbl 2.

3. Pa6ora c nepemMeHHbIMU

PekomeHayeMoe KOnM4eCcTBO YacoB Ha JaHHyo TeMy — 2 Yaca.

MnaHupyemble pesynbraTbl: NMoSyYeHUE HABbLIKOB MO paboTe C nepeMeHHbIMU B cpeae
Scratch, ocBoeHne OCHOBHbIX MHCTPYMEHTOB Cpeabl.

MeTanpeamMeTHble: CNOCOOHOCTb CTaBUTb U POPMYMPOBATL A5 Cebs Lenn 4eNCTBUK, Npo-
rHO3MpPOBAaTb pe3y/bTarbl, aHAIM3UPOBaTh UX (MPUYEM KaK NOJIOXKUTESbHbIE, TAK M OTPULLATESNb-
Hble), AeNnaTb BbIBOAbI B Npouecce paboTbl U MO €€ OKOHYaHWU, KOPPEKTUPOBATb HAMEYEHHbIH
MnaH, CTaBUTb HOBbIE Lie/IW; YyMEeHWE COOTHOCUTb CBOM AEUCTBUA C NJIAHUPYEMbIMU pe3ysibTaTta-
MM, OCYLLLECTB/IATb KOHTPOJ/Ib CBOEW AEATENIbHOCTU, ONpeaensaTb cnocobbl AelCTBUM B paMKax
NPeaNoXKeHHbIX YC/IOBMM, KOPPEKTUPOBATb CBOW AEWCTBUS B COOTBETCTBUM C M3MEHAOLLENCA
CUTyauuen; yMeHWe OLeHWBATb NPaBUIbHOCTb BbINMOSHEHUS Y4eOHOW 3aaa4u.

JIN4HOCTHbIE: FOTOBHOCTb M CMOCOBHOCTb OOYHAIOLLMXCSA K CAMOPA3BUTUIO U JIMHHOCTHOMY
camoornpeaeneHuio; chopMUPOBAHHOCTb MX MOTMBALMKU K OOYyYEHUIO M LeNneHanpasieHHOM
No3HaBaTes/IbHOMN LeATeNIbHOCTM.

O6opynoBaHue 1 matepuasbl: KOMMbOTEP, Npe3eHTauMoHHoe obopyaoBaHue.

Pacnpenenexune nabopatopHbix paboT: BbinonHeHWe naboparopHoi pabotbl 3.

4. YcnoBHble anropuTmbli

PekomeHayeMoe KOnM4eCcTBO YacoB Ha JaHHylo TeMy — 2 yaca.

MnaHupyeMble pe3ynbraTbl: NOyYeHUE HABbIKOB MO paboTe C YCNIOBHbIMK anropuTMamm
B cpeae Scratch, ocBoeHWe OCHOBHbIX MHCTPYMEHTOB Cpefbl.

MeTtanpeameTtHble: cnocobHOCTb CTaBUTb M (hOPMY/IMPOBaTL AJ1A CeOs Lenu AeNCTBUM,
NMPOrHO3MpoBaTh pe3y/bTaThbl, aHAIM3UPOBATb UX (MPUUEM KaK MOSIOXKUTENbHbIE, TaK U OTpULA-
TesbHble), Aenatb BbIBOAbI B Npouecce paboTbl U MO e€ OKOHYaHWU, KOPPEKTUPOBATb HaMeYeH-
HbIW NaH, CTaBUTb HOBbIE LiefIW; YMEHWE COOTHOCUTb CBOW AEWUCTBUSA C NIaHUPYEMbIMU pe3y/b-
TaTaMM, OCYLLLECTB/ATb KOHTPOJIb CBOEN AEATENbHOCTH, ONpeaenaTb Cnocobbl AeNCTBUI B paM-
Kax nNpeasioXKeHHbIX YCNOBWW, KOPPEKTUpOBaTb CBOW [OEWCTBUSI B COOTBETCTBUM C
M3MEHSIOLLENCA CUTYaLMEN; YMEHWE OLLEHMBATb NPABUIbHOCTb BbIMOIHEHUS y4eOHOM 3aaauu.

JINYHOCTHbBIE: FOTOBHOCTb M CMOCOBHOCTb 0OYHAIOLLMXCSA K CAMOPA3BUTUIO U JIMYUHOCTHOMY
camoonpegeneHuio; chopMUPOBAHHOCTb UX MOTUBALMKU K OOYYEHWIO U LiefieHanpaBneHHom
no3HaBaTesIbHOW AeATeNIbHOCTH.

O6opynoBaHue U MaTepuanbl: KOMMbIOTEP, NPEe3eHTaLMOHHOE 06opyaOBaHHeE.

PacnpepeneHune nabopatopHbix paboT: BbinosHeHWe nabopatopHoi pabots! 4.
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5. Uuknuueckue anroputmbl

PekomeHayeMoe KONMYeCcTBO 4acoB Ha AaHHyto TeMy — 4 yaca.

MnaHupyeMbie pe3ynbrartbl: NO/yYeHWE HABbLIKOB MO paboTe C UMKIMYECKMMU aNiropuT-
Mamu B cpefe Scratch, ocBoeHne OCHOBHbIX MHCTPYMEHTOB Cpefbl.

MeTtanpeameTtHblie: cnocobHOCTb CTaBUTb U hopMynMpoBaTh Ans cebs uenn AencTeun,
MPOrHO3MPOBaTb Pe3y/bTarbl, aHaIM3UPOBaTh UX (MPUYEM KaK MOSOXKUTENbHbIE, TaK U OTPULA-
TenbHble), Aenatb BbIBOAbI B Npouecce paboTbl M MO €€ OKOHYaHWKU, KOPPEKTMPOBATb HaMeYeH-
HbIM NaH, CTaBUTb HOBbIE LIE/IW; YMEHWE COOTHOCUTb CBOM AEUCTBUSA C NNaHUPYEMbIMU Pe3yb-
TaTaMM, OCYLLLECTB/ATb KOHTPOJIb CBOEN AEATENbHOCTH, Onpeaenatb cnocobbl AeNCTBUI B paM-
Kax npeasioXKeHHbIX YC/IOBUW, KOPPEKTUpPOBaTb CBOWM [OEUCTBUA B COOTBETCTBUM C
M3MEHSIOLLENCS CUTYyaLMEN; YMEHWE OLLEHMBATb NPaBUIbHOCTb BbIMOSHEHUS YyH4eOHOM 3aaaqu.

JINYHOCTHbBIE: FOTOBHOCTb M CMNOCOBHOCTb 0OYHAIOLLMXCA K CAMOPA3BUTUIO U JIMUHOCTHOMY
camoonpegeneHuio; chopMMPOBAHHOCTb MX MOTUBALUMKM K OBYYEHWUIO U LiefleHanpaeneHHoM
no3HaeartesIbHOW AesATe/IbHOCTH.

O6opynoBaHue U MmaTepuanbl: KOMMbIOTEP, NPe3eHTaLMOHHOE 06opyaoBaHHe.

PacnpeneneHue nabopatopHbix paboT: BbinosHeHWe nabopartopHoit pabotbi 5.

6. CospaHue nognporpamm

PekomeHayeMoe KONMYeCcTBO YacoB Ha AaHHYto TeMy — 2 vaca.

MnaHupyeMblie pesynbrarbl: NOSyYeHWE HaBbIKOB MO paboTe CO CnNMCKamMu B cpege
Scratch, ocBoeHWe OCHOBHbIX MHCTPYMEHTOB Cpefbl.

MeTtanpeameTtHblie: cnocobHOCTb CTaBUTb U hOpMyMpoBaTh Ans cebs uenn AencTeun,
MPOrHO3UpPOBaTh pe3y/bTaTthl, aHA/IM3UPOBATh UX (MPUYEM KaK MOMOXKUTENbHbIE, TaK U OTpULLa-
TesbHble), AenaTtb BbiBOAbI B npouecce paboTbl M MO €€ OKOHYaHWM, KOPPEKTUPOBaTb Hame-
YEHHbIA MNaH, CTaBUTb HOBblE LESIM; YMEHWE COOTHOCUTb CBOM LEWCTBUSA C MNaHUPyeMbIMU
pe3yfbTataMu, OCYLLECTB/IATb KOHTPOJIb CBOEW AEATENIbHOCTH, Onpeaenstb cnocobbl AeNCTBUIA
B paMKax NpeasoXKeHHbIX YC/I0BUM, KOPPEKTMPOBATb CBOU AEUCTBUS B COOTBETCTBUU C U3MEHS-
lOLLLEeMCA CUTyaUMEN; YyMEHME OLeHMBATb NMPABU/IbHOCTb BbIMOSIHEHUSA y4eOHOM 3a4auu.

JINYUHOCTHbIE: FOTOBHOCTb U CMOCOBHOCTb 0BYHAIOLLMXCSA K CAMOPA3BUTUIO U IMYHOCTHOMY
camoonpegeneHuio; chopMMPOBAHHOCTb UX MOTUBALMKM K OBYYEHWUIO U LiesieHanpaeneHHoM
no3HaBartesIbHOW AeATe/IbHOCTH.

O6opynoBaHue U MaTepuanbl: KOMMbIOTEP, NPe3eHTaLMOHHOE 06opyaoBaHue.

PacnpepeneHune nabopatopHbix paboT: BbinosHeHWe nabopatopHoit paborsi 6.

OnucaHue nabopartopHbix pabor

JNa6boparopHas pabora 1.
3HakoMcTBO co cpepou Scratch

TGOPETM‘-IeCKaﬂ 4yacTtb

Kak M3BecTHO, Nporpammbl NULIYTCA Ha A3blKe NporpammupoBaHus. MNporpamma ke npeg-
cTraensiet cobon Habop MHCTPYKLMM, KOTOPblE KOMMbIOTEP AOMIXKEH BbINOMHUTL. Scratch npea-
cTaBnsieT cobo BM3yanbHO-OPUEHTUPOBAHHDIN A3bIK MPOrPaMMUMPOBaHUA /18 AeTel.

Scratch 6bin1 co3paH Ha sA3bike Squeak, KoTopbii NpeacTasnset cobon ofHy M3 pa3HOBUA-
Hocter Smalltalk. MmaeHbIM Maeonorom Scratch sensetcs yyenwuk [erinepta Muy PesHuk u3
MIT Media Lab (MaccauyceTckuii TEXHONOrMYECKUIM UHCTUTYT), UMeHHO B HEM B 1968 r. C. MNei-
nept paspaboran Logo.

B HacToswee BpeMs gocTynHa oHnavH-Bepcus https: / /scratch.mit.edu/.
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Puc. 100. Bug ovnaliH-cpeppl Scratch

Scratch npepgHasHayeH [ona Bu3yasbHOro nporpamMmMmuvpoBaHus. [lporpamMma Ha A3blke
Scratch coctout u3 6710KOB, OMUCHIBAIOWMX AEWUCTBUA, KOTOpble BbINOMHAET cnpaut. Ponb
cnparTa no YMON4YaHMIO BbINOJIHAET PbI)KMM KOT, HO €CTb BO3MOXHOCTb CMEHbI CripamnTa.

HOAPO6HOG onucaHue cpepbl npeactaB/1eHO B ANAAKTUYECKUX MaTepUuanax.

MNMpakTuyeckasa yacTb
Llenb pabortbl: 03HaKoMneHue co cpenoi Scratch, n3ydeHne OCHOBHbLIX MHCTPYMEHTOB Cpeap!.

Xopn naboparopHoi paboTbl

1. Ortkpoiite cpepy Scratch.

2. BbibepuTte cnpailt ana pabotsl, Hanpumep measens (puc. 101).
3. BbibepuTte hoH 13 konnekumn hoHoB, Hanpumep, nec (puc. 102).
4. CmeHuTe cnpawT, yaanvre ¢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 cnegytowmn ckpunt (puc. 103).

O6bsCHWTE, YTO BbINOMHAET CKPUMT.

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

. O6bscHWTE, YTO BbINOMHAET CKPUNT.

10 BeinonHute cnepytowmin ckpunt (puc. 106).

11. O6bACHMTE, YTO BbINOJSIHAET CKPUMT.

© o~ v

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

BbiBoAbI: B NpoLecce BbiNnosHeHUs nabopatopHoi paboTbl Bbl MOMAYYWUIM NPEacTaBieHUe O
paborte B cpege Scratch.
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KoHTponbHbie BONpoOChI:

1. Kak nsmeHuTb BUA cripawTa B cpege Scratch?

2. MoxHo nu pepakTMpoBatb oH B cpeae Scratch?

3. Kakol Bug rpacdmKyM MOXKHO cO3faBaTb C MOMOLLbIO FpadMyeckoro peaakrtopa B cpeae
Scratch?

JNlaboparopHas pabora 2.
JInHelHbIE aNropUTMBbI

TeopeTuquKaﬂ 4acTb

JINHEeWHbIM anroputM — 3TO BUA, a/IrOPUTMA, KOTOPbIM 0BpasyeT KOMaH[bl, BbiNOJHAEMbIE
OLHOKPAaTHO, OfHa 3a APYrou, B TOM MOCNefoBaTeslbHOCTU, B KOTOPOW OHM Obifiv M3HAYaIbHO
onucatbl. JInHenHas CTpyKTypa ogHa U3 caMmbix NpocTbix. MpumepHas 610K-cxema MHENHOTO
anropvTMa npegcraeneHa Ha pucyHke 107.

JInHelHble anropuTMbl peanusytoTca B Il0OOM A3blKE NMPOrpaMMUpPOBaHKA, MOXKHO NpuBe-
CTVM MHOXXECTBO MPUMEPOB JIMHENHBIX aJIFOPUTMOB, HaNp1MMep asirOPUTM BblYUC/IEHWSA NPOU3Be-
AeHus apyx uenbix yncen (puc. 108).

[ Ha4vano )
~ a, b
newncreume 1
S=a*b
neiicreme 2 v
S
I
nevicteme n i KoHel| )
Puc. 107. bnok-cxema TMHEWHOro anropuTMa Puc. 108. lpumep nuHelHOro anroputMa
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MNMpakTnyeckasa yacTtb

Llenb pa6oTtbi: 03HaKOM/IeHWE C NOCTPOEHMEM W BbINOSIHEHWEM JIMHEMHbIX aNrOPUTMOB,
paboTa c ocHOBHbIMK B10KaMu B cpeae Scratch.

Xop, nabopaTtopHou paboTbi
BbinonHuTe B cpefe Scratch pelwenue cnegyrowmx 3aaad.
1. CoctaBbte nporpammy «[povitn 10 waross.
2. Cocraebre nporpammy «[lpovith 100 waroe, noBepHyTbCA MO YacoBoK cTpenke Ha 60
rpagsycoB».
3. Bobinonnute cnepytowyio nporpammy (puc. 109). MNpencraBnser nv oHa NMHENHbIM anro-
pUtTM?

Puc. 109. Bua nporpammsl B cpeae Scratch

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

5. MNoeepHute npotne Yacosor cTpenku Ha 180 rpaaycos, npovgute 200 waroe, NnoBepHU-
Te Ha 30 rpapycos no yacoeow ctpenke, nporgute 100 waros.

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

BbiBOAbI: B XOA€ BbINOSHEHWUA NabOPaATOPHOM PabOTbI Bbl MOYYMSIM NPEACTAB/IEHUE O CO3-
JaHWW NIMHENHbIX aNnropMTMoB B cpepe Scratch.

KoHTponbHbie BONpoChbI:

1. [Lante onpepeneHue NMHEMHOro anropuTma.

2. lMpuBegute NnpuMep NUHENHbIX aNrOPUTMOB.

3. Kakue 6n10ku Bbl Ucnonb3oBanv B naboparopHoi paboTe Npu Co3gaHnM IMHENHbIX MPO-
rpamm?

JNa6boparopHas pa6ora 3.
Pa6ora c nepeMeHHbIMH

Teope'ruquKaa 4yacTtb

[oBOpsA 0 paboTe C pasNUYHbLIMKU anropUTMaMu, KOHEYHO Ke Heslb3si MPOMNyCTUTL paboTy ¢
yncnamu. BoinonHas HecnoxHblie NMHENHbIE NPOrpaMMbl, KOTopble 06pabarbiBaloT YUCIOBbIE
[aHHble, HanpuMep BBEAEHHbIE NOJIb30BATENIEM, MOXHO CO34aTh XOPOLUMI 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 NamMAaTH KOMMblOTEPa, KOTOpas UMeEeT Ha3BaHue
¥ XPaHWT BHYTpU cebs Kakue-nMbo aaHHble.

MNepemerHas B cpepe Scratch 6biBaeT npoctas (XpaHWMT OAHO 3HAYEHMWE), TaKXKe MOXKeT
NpeacTaBnsATL COBOW CNUCOK AN XpaHeHUs Hosblue OL4HOro 3HaYEHMS.

[Ilns cospaHusa Takmx nporpamm nonb3osaresto notpebyetcsa pabota c nepemeHHbiMu. Cpe-
Ja Scratch npepgocTaBnser HaM BO3MOXXHOCTb BBOAMTb B MPOEKT KaK NPOCTble NepeMeHHble,
TaK v Maccuebl. [1ns atoro Heobxoanmo obparutbes K pasgeny «llepemenHbies. [ns co3gaHus
nepemeHHoi Heobxoammo Bbibparb komaHay Cospartb nepemeHHyto (puc. 110).

CoinaTh NEPeLeHHYHD

Puc. 110. Komanga «Co3paHue nepeMeHHoM»

B nosBuBlIEMCA ONanoroBoM OKHe yKa3biBaeM UMA nepeMeHHoﬁ.

—

A HOBOW NepemMeHHO:

® [1nA Bcex O TonkkKo ANA 3TOM0
CNpanToB cnpanTa
Sa— n
b i

Puc. 111. Inanoroeoe oKHO Ans CO34aHUsA NepeMeHHoM

F; »

Mma HoBOW NepemMeHHOA:

q

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

ol o |

Puc. 112. lnanoroBoe OKHO AnSl CO34aHUA NepeMeHHON

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

MNepemeHHble
Cosnate nepeMeHHyo
&3

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

3ateM, nocne co3faHUA NepeMeHHOM, MOXXHO UCMO/Nb30BaTb Pas/IMyHble KOMaHAbl ANA pa-
60Tbl C HEW, HaNp1MMep 3a4aBaTb 3HaYeHUE NepeMeHHOM, NoKasblBaTb 3HAYEHUE NepeMeHHOM
Ha cueHe U T. o. Knacc 3agay, pelaembix € MCNOIb30BAHWMEM NEPEMEHHbIX, OYEHb LLUMPOK.

Puc. 114. MNpumep 3apaaHna 3Ha4eHUA NEPEMEHHOM

Onuwem paboTy ¢ OCHOBHbIMK B10KaMu U3 pasgena «lepemeHHblies.

Bnok «[okasatb nepemMeHHyl0...» UCNOMb3yeTCs AJs TOro, YTOObl MOKasbliBaTb 3HaYeHue
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 CueHe, HO C MOMOLLbIO AaHHbIX GNIOKOB Mbl MOXEM CKpblBaTb MK yaa-
NATb NEPEMEHHYIO CO CLEHbI.

NOKalaTh NEPEMEHHYIO  MOS NEpeMeHHanR

CHpPLITL NEPeMEHHYI0 MDA NepeMeHHas w

Puc. 115. Bug 6n10KkoB no pabote ¢ nepeMeHHbIMM
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Tak)ke MOXXHO M3MEHSATb BUL M300paKEHUA NepeMEeHHOMN Ha CLeHe.
Mo ymonuaHuio nepemMeHHasi NOKa3blBAETCA B JIEBOM BEPXHEM Yy CLEHbI, HO Mbl MOXEM
nepemeLLaTb eé B 1l060e MECTO C MOMOLLBIO MbILLK.

X

Puc. 116. \3MeHEHHbIV BUA, NepeMeHHON Ha CLeHe

I'IpaKTqucxaﬂ 4yacTb
Ll,enb pa6OTbI: O3HakKoMeHne ¢ OCHOBaMuH pa60TbI C nepeMeHHbIMU B Ccpene Scratch.

Xopa naboparopHoi paboTbl

1. Cospante B cpene Scratch cnepyowme nepemenHble: X, ¢, fun. Kakve MHCTpymeHTbI
cpeqbl Bbl UCMONb30BaNU AJ1S 3TOr0?

2. Bbinonnute cnegytowyto nporpammy (puc. 117).

3. Bbinonnute cnegytowyto nporpammy (puc. 118).

3a0aik X v 3HaYeHWwe OTBET

3afark X v 3HaueHne

CKazathb X

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

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

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

6. BoinonHute B cpene Scratch pelwenue cneaytowen 3apgaum: «Hanucatb anroput™ Bbli-
YMUCNIEHMA NNOLAAM KBaapaTay.

BbiBOAbI: B NpoLecce BbiNonHeHUs nabopatopHOM paboTbl Bbl NOAYHUIN NPELACTABNIEHUE O
pabote c nepeMeHHbIMU B cpeae Scratch.
KoHTponbHbie BOnpochbl:

1. [anTte onpepeneHne nepemMeHHOM.
2. Kakue Buapl nepeMeHHbIX MOXHO MCNosb3oBaTh B cpeae Scratch?
3. C nomoLwLblo KaknMx 6IOKOB MOXKHO 3a4aThb 3HaYeHWe nepemMeHHown B cpeae Scratch?
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JNlaboparopHas pab6ora 4.
YcnoBHble anropuTMbl

TeopeTuueckas 4yactb

YCnoBHbIV anroputM — 3TO afirOPUTM, NOPSAOK BbINOSIHEHUA AEUCTBUMI B KOTOPOM 3aBUCUT
OT BbIMOSIHEHUA (MM HEBbLINOSIHEHWUA) KAKOro-nNnMbo ycroBus.

[aHHbIN yCNOBHbIN anropmutm, KOTOPbIN TaKXXe MOXeT HOCUTb Ha3BaHWe Pa3BeTBAAOLLMICS,
obecreunBaeT BbIGOP OAHOrO U3 ABYX aNbTePHATUBHbIX MyTeW B 3aBUCMMOCTU OT UCTMHHOCTH
ycnoBwms.

B 31OM cnyyae norvka npuHATMSA pelleHns MOXKEeT BbITb 3anucaHa cregyowmum obpasom:

ECJIN <ycnosue> TO <gewcteua 1> MHAYE <peicteua 2> BCE

BeTsneHune moxeT 6biTb peann3oBaHO B MOHOW MM B COKpaLLLEHHOW dopme (puc. 119).

— HeT cCnoBiie *:
i Y A ¥

nenicreue 1 aAencTeue 2

Puc. 119. MonHas dopma ycnoBHoro anroputma

.-*' ﬂa —¢

— aAecteue 2
HET

Puc. 120. CokpaléHHasa chopMa yCIOBHOMO anropmutma
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YcnoBHble anropuTMbl Peasnm3yroTcs NPaKTMHECKU B SI0OOM A3blKe MPOrpaMMMpOBaHUs, He
ABnsAeTcA ucknodeHnem u Scratch. B cpene Scratch ana peanusauuu passeTBnsoWMXCA anro-
PUTMOB MOXHO MCMOJIb30BaTh ABa BuAaa O/10KOB, KOTOpble NMpeacTaB/eHbl B pasgene «Ynpas-

neHue».

Puc. 121. Bnoku gnsa peanusaumm COKPaLLEHHON M NOJSIHON hOPMbl BETB/IEHNA

MpakTuueckasa YyacTb
Llenb paboTbl: 03HaKOMIeHMEe C OCHOBaMKU paboTbl C YCNOBHLIMU afiropUTMaMu B cpeae
Scratch.
Xop, nabopatopHoi paboTbl
Cozpgamte cnepytowmii ckpunt (puc. 122). O6bscHUTE, YTO BbINOSIHAET AaHHbIA CKPUMT.

o, () @ oy

eCnu KnaByiia npoben *+  Haxara?

ckazars o=l

uHaue

weeiim [1oDpLin Beuepl

Puc. 122. Bug nporpammsl

BbeinonHute B cpefe Scratch pelieHve cnepyowmx 3agay:

1. Ecnu BBELEHO YnC/IO 5, TO CNpaWT roBOPUT NSATb, MHAYE CMPAWUT FOBOPUT «HEBEPHOY.

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

3. lMponante 100 waroe. Ecnn cnpalT KoCHyNCs Kpas CLUEHbl, TO OTTONKHYTbCS, €C/u
HeT — unatu ewé 200 waros.

B conepxaHue 107




TOUYKA \'Pocm MH®OPMATHKA
A

4. 3anpocuTe y nosnb3oBarensa Beog yucna. Ecnv BBegéHHOe nosib3oBaTenieM YUC/IO YET-
Hoe, To npowTtn 100 waroe, B npotueHoM cnyyae nponaute 300 waros.

BbiBoAbI: B Npouecce BbiNosHeHUs nabopatopHo paboTbl Bbl MOAYHUIN NPELACTABNIEHUE O
CO3JaHWK YC/IOBHbIX anropuTMoB B cpeae Scratch.

KoHTponbHbIe Bonpochi:

1. [aiTe onpeneneHue yCNoBHOro ajropuTma.
2. lMpuBegute NpMMep YCIOBHbIX aNrOPUTMOB.
3. Kakue 6n0ku ncnonb3sytorcs B cpege Scratch ans peanusaunu BeTeneHuin?

JNaboparopHas pabora 5.
Lluknuuyeckue anroputmbl

TeOPETM‘-IeCKaf-l 4acTb

Onepartopsb! LUMKNa UCNOb3YyOTCA A1 OPraHM3aLMM MHOTOKPATHO MOBTOPSIOLMXCS BblYMC-
neHui. JIlobor UMK COCTOMT U3 Tena UMKAa, T. €. TeX ornepaTopoB, KOTOPbIE BbIMONHAIOTCA
HECKOJIbKO pa3, HayasibHbIX YCTAaHOBOK, MOAUMUKALMW NapamMeTpa LuKia v NPOBEPKU YCIOBUA
NMPOAO/IKEHNUSA BbINONHEHUS LUMKNA.

OomH npoxon uukna HasbiBaeTcs UTepauuen. [lpoBepka yCnoBuA BbINONHAETCA Ha Ka-
OO uTepauuu nmbo fo Tena uukna (torga roBopsATt o UMKAe C npeaycriosuem), nnbo nocne
Tena uukna (UMK ¢ noctycnoevem). PasHuua mMexxay HUMM COCTOMUT B TOM, YTO TESO LMKAA C
NOCTYC/IOBUEM BCEraa BbINOJHAETCA XOTA Obl OAMH pas, Noc/ie Yero NPoBepPAeTCs, HaAo /N ero
BbINOMHATb ewwé pas. [poBepka HEOOXOAMMOCTH BbINOMHEHUS LUMKNA C MPeayC/IOBUEM AenaeT-
CA 40 Tena uMKa, No3TOMY BO3MOXHO, YTO OH He BbIMOJIHUTCA HU pasy.

[ns peanusauumn UMKIMYECKUX aNropuTMOB B cpefe Scratch MCnonb3yloTcs HECKOMbKO
6nokos. [lanee paccMOTpUM KaxKabli U3 HUX 6onee nogpobHo (puc. 123).

HaHHbiM 610K MCnosib3yeTcs A OpraHM3aumMu LUMKa C NapaMeTpoM, KOTOPbI NMOBTOpsAeT-
CA 3af@aHHOe Yucno pas. BHyTpu naHHoro 6510Ka 06bIMHO pacnonaralTCs HECKOIbKO APYruX
6110K0B, KOTOpblE K 0Opa3ytoT Teno uukna. bnok-cxema pabotbl gaHHoro 610Ka npeacrasneHa
HWxe (puc. 124):

HadYyaneHOe
IHaA4YeHKe < R
Mna |]£i-“ﬂ€'l’pa

!

Teno uyukna =

Puc. 123. bnok ana opraHvsaumy uukna

Puc. 124. bnok-cxema uunkna

108 B conepxanue




MHOOPMATHUKA TOUKA \'POCTA
\

Y

Puc. 125. bnok ana opraHusaumum umkna Teno umMkna

Puc. 126. Bnok-cxema uuKna

[IaHHbin 610K Mcnonb3yeTcs os opraHusaumm 6eckoHeuyHblx nosTopeHunit. brok-cxema pa-
60Tbl AaHHOro 6/10Ka npeacTasneHa Huxke (puc. 126).
Takke vMeeTcss 610K A opraHU3aumMu NMOBTOPeHUs Tena uukna (6710KkoB BHYTpM), MoKa

yC/IOBME He CTaHeT MCTMHHbIM. Brok-cxema pabotbl gaHHOro 6noka npefcTaBieHa Huke
(puc. 127):

HeT ycdjioBune

!

= Teno ymnkKna

Puc. 127. Bnok-cxema uuKnia

.

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

Puc. 129. Bug nporpammbl

2. Bbinonnute cnepytowyto nporpammy (puc. 130).

/ CTepeTb BCé

J  OnycTUTE nepo

B,

/  YCTaHoBMTGL An1R nepa uset ]

NOBTORATL NOKa He Knasyiia npoben « Haxara?

MATA  BbATh CNyYaWHoe o1 o A0 @ waroe

nosepHyTs C* Ha BbyAaTh CRYYanHOE OT o no @ rpagycos

Puc. 130. Bug nporpammbl

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

Puc. 131. 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 BbiNo/HeHUA nabopatopHom paboTbl Bbl NOSYYMN NPeacTaBieHne o
CO3aHUM LUMKIIMYEeCKUX aniropuTMOoB B cpefe Scratch.

KoHTponbHbie BONpoChI:

1. [aiTe onpepeneHve LLUKJINHECKOrO asiropuTMma.

2. lNpwuBeguTe NnpuUMepbl LUKINYECKUX a/ITOPUTMOB.

3. Kakune 6n0KM Mcnonb3yloTcsa AN OpraHU3auuy LMKIMYECKUX alrOpuTMOB B Cpene
Scratch?

JNaboparopHas pabora 6.
CospaHue nognporpamm

TQOPETM‘-IeCKaH 4yacTtb

MoanporpamMmbl SBAAIOTCA CPEACTBOM peanv3aumu CTPYKTYPHOro MnporpaMMMpOBaHUS.
MoanporpaMmbl UCMONb3YIOTCA AJA ClefyoWMX Lesiel: nepeas — MHOrOKpaTHoOe WMCMosb30-
BaHWe B NporpamMMe OfHOrO U TOro e dparMeHTa, a BTopas — B C/ydae, Koraa HeobxoamMo
BbIMOJIHUTL PA3f4e/ieHNEe CIIOXKHOW MPOrpaMMbl Ha COCTaBHble YacTu (npouesypHas 4EKOMMo-
3uuma). Takke noanporpaMmbl ABMAIOTCA CPEACTBOM peasi3auuv BOCXOAALLErO M HUCXOAS-
LLLEro NPOeKTMPOBaHMS.

B cpepe Scratch Takke MMeloTCA BO3MOXKHOCTM CO3AaHMSA U UCMOJb30BaHWA MOAMNPOrpamm.
Insa storo HeobxoaumMo obpartuTbca K pasgeny «[pyrve 6nokv». 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.

Coanats Gnox x

<]

(o]

OofasuTes IHaYeHie OofaniuTs IHaYeHne OoGannTe NOONWCE
WECTRO MTI TEKCT FROFME LK

O 3anye T Bas ofroBnasna SKpasa

T o

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

B 3ToM okHe Heob6xoauMOo BBECTU Ha3BaHWe HOBOro 6/10Ka, a TakXKe yKasaTb ero napame-
Tpbl.

Bnok MoxHo co3patb u 6e3 napametpos. Hanpumep, Ha30BéM ero «TpeyronbHuK». [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

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

ONpeaeniTb  TPeyronbHUK

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

ONpefennTL  TPeyToNbHHUK

Puc. 136. Bug ckpunta

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

7

TpEYronsHUK

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

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

onpeneniTs OnoxTpeyr

TPEYTONLHUK

nosepHyTE *) Ha @ rpafycoB

ecnu He HanpaeneHe =

Puc. 140. Pesynbtar pabotbl ckpunTa

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

Kak 6b110 ckaszaHo 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 obpatMMcs K KoMaHae
«Co3zgatb 6510k». Ho Tenepb B AManoroeom okHe HEOOXOAMMO TaKXKe yKasarb mapameTp —
«[lobaBuTb 3Ha4YeHHe yncno unu TekcT» (puc. 141). Mpu HeobxoaMMOCTU MOXKHO [06aBUTbL U
BTOPOW MapameTp, Takxe BbIOpaB COOTBETCTBYOLLYIO KOMaHay «[JobaBuTb 3HaYeHue.
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Coapnarts bnok

TPEYIONLEHUET OnNUHA TOMYMHA

DoGaBnTe 3HaYeHWe OoGaeuTe 3Ha4YeHHe DoGaeuTe NoANWUCE
YHUCNO UMK TexXCT Norvdeckoe

O 3anycTuTe Bes oBHOBNEHWA 3KpaHa

OTHMEHWTE ﬂ

Puc. 141. Bun sanoroBoro okHa Afis Co3aHusa NOAMNPOrpamMmbl C NapaMeTpoM

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

ONpefenyTL  TPeYTONEHWMKT  ANWHA TOMLMHA

J/  YCTaHoBMTH pasmep nepa  TOMLLMHA

— T

oM  AnNdHa  Wanos

Puc. 142. Bug ckpunTta ans cosgaHusa Hosoro 610Ka

Kak MOXHO yBuaeTb, B 6/10Ke BKIOYAIOTCA HOBblE NMapaMeTpbl, MX MOXHO MPOCTO neperta-
CKMBATb MbILLbO B HEOOXOAUMbIE Mas3bl.
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Hanee co3paércs ckpunT, Takxke nsobpaxkaolwmii aea TpeyronbHuka (puc. 143).

Puc. 143. Bug nporpammbl C HOBbIM B/IOKOM

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/EHME C OCHOBaMW CO3aaHus GNOKOB-nognporpamm B cpepe
Scratch.
Xop, nabopatopHou paboTbi

1. Cospaute B cpene Scratch HoOBbIM 610K, KOTOPbIA peanusyeT ABMXKEHWE MO CLeHe OO0
Kpas.

2. Ortkpourte pazgen «[pyrve 6n0ku» u Bbibepute komaHay «Cosparb 6/10K».
3. Cospaiite 6nok 6e3 napameTpos 1 Ha3osuTe ero «sukeHne» (puc. 145).

Puc. 145. Co3paHnune HoBoro 610kKa

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

— Y

Puc. 146. Bug ckpvnta ania Hosoro 6510ka

Puc. 147. Bup ckpunta c HOBbIM 6/10KOM

5. Co3paiite HOBbIM CKPUMT, B KOTOPOM McMonb3yeTcs 650K «[lsuxkerune» (puc. 147).

6. Cospaiite HOoBbIM BNOK Ans U3obpaxkeHus Keagpar. bnok gomkeH copgepykatb napa-
MeTp — pa3Mep CTOPOHbI KBaapara.

BbiBoAbI: B NpoLecce BbINOHEHUS 1aOOpaTOpPHOM paboTbl Bbl MOMYYMIU NPEACTABIEHHUE O
co3paHuu HoBbix 6n1okoB B cpeae Scratch.

Ko HTPOJIbHbI€ BOMNPOCHI:

1. [anTe onpeneneHve noanporpamMmmMbi.
2. [nsa yero ucnonb3ytotca HoBble 6110kM B cpene Scratch?

3. [nsa yero ncnonb3yroTcsA NapameTpbl Npu pa3paboTku HoBbIX 6/10KOB B cpeae Scratch?

nMAaKTMHECKMe MaTepuanbl

1. OnucaHue pa3penos c KOMaHAAMM

MoskHo OaTb KPaTKYylO XapaKTEPUCTUKY KaXaAOMYy pasgeny. Ha,u,o OTME€TUTb, YTO NpPaKTU4ye-

CKM BCE€ KOMaHObl cpebl Scratch umetloT onucartenbHoe Ha3BaHWEe, NO3TOMY npeanonarakroT
MHTYUTUBHYIO peasin3aumio.
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Paspen [1BuxkeHue conepyuT rpynny KoMmaHz, OTBe4YaioLLmMxX 3a NnepemMeLleH1e cnpamnta no
cueHe. Hanpumep, kKoMaHaa «MATU X LLAroBy npefHa3HavyeHa An1s nepeMeLLeHus cnpanTa Ha X
waros. Cpeayn caMbix NOMNyAsiPHbIX TAKXKEe MOXXHO OTMETUTb KOMaHZbl: «MOBEPHYTb Ha ... rpagy-
COB», MEPENTU B X:... U:...», KYCTAHOBUTb X B...», «YCTAHOBUTb Y B ...» U T. A.

BrewHud BuO
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MIAMEHHTE DAIMED HE m k5

H3MEHWTL X Ha

{
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§

MOMEHNHTL SONDERT  LBET + Hae

- €@

yEpare rpathisecene adubexT

MIMEHWTD Y Ha

|
;

§
:

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

Paznen BHewHuU Bup, npeaHasHayeH AN U3MEHEHUA BHELLHEro BMaa cnpawvTa. Hanpu-
Mep, U3MEeHeHMe KOoCTioMa crnpaiTa, cMeHa oHa, BUOAMMOCTb M HEBMOAMMOCTb CrpaMnTa U T. 4.
KomaHgpl gaHHoro 6510Ka MOryT MCMosnb3oBaTb A4S BbiBOAA MHOPMaLMK MOMb30BaTesNto,
Hanpumep 610K «CKa3aTb ...».

1
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Pazgen 3Byk npegHasHadyeH ans npourpbiBaHua 3syKoe. CoaepyKuT KoMaHabl Bbibopa WH-
CTPYMEHTOB, U3MEHEHWUA FPOMKOCTM 3BYKOB, Temna v T. A. KomaHabl 3toro 6noka mMoryt 6biTb
MCMNOJIb30BaHbl A1 NPOUIrPbIBAHMA My3blKabHbIX parmeHToB (puc. 150).

Pazgen CobbiTna pacnonaraetca B Hadane ckpunta. OH NO3BONSET CKPUNTY pearMposarb
Ha pas/iMyHble COObITUS, TaKMe KaK Ha)kaTWe KNaBuLL Ha K/aBuaType, LLEeMYOK MbIWbIO M T. 4.
B s1om 6110Kke cocpenoTtoyeHbl B OCHOBHOM GioKu-Tpurrepsl (puc. 151).

3By CobbimuA

MrpaTh 3By Meow = 40 KOHLE |

BEMOUMTL 3EYE.  Meow - |

OCTAHDEHETH BDE FEYEW -

HIMEHWTL  BLICOTE ToHa »+  sScthiber Ha : l

yOpaTs SEYRoEme 3chbexThl |_‘ _ (posnttn =, =1 > |

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

Paspnen YnpaBneHue no3BosseT opraHM3oBbIBaTb B NPOrpamMMe Takue KOHCTPYKLMM, Kak
BETB/IEHWE, UMK/ pasnyHbiX BUAoB. B naHHOM paspene npeacrasneHbl Kak pa3 6n1oku ynpas-
nexusa (puc. 152).

Paspen NepemeHHble OTBeyaeT 3a MCMNOJIb30BAHWE MEPEMEHHbIX B nporpamme. MoHoO
co3JaBaTb, U3MEHATb 3HAYEHUS KaK NPOCTbIX MePEeMEHHbIX, TaK U CMMCKOB — (haKTUYEeCKM Mac-
cuBoB (puc. 153).

Paspnen CeHcopbl cofepKUT KOMaHAbl, MO3BOMAOLLME OPraHU30BaTh BBOA UH(OpMauum B
KomnbloTep. Hanpumep, pabora ¢ TaiiMepoM, BBOA, MHOPMaLMK NOJb30BaTENEM U T. 4. TaKxke
B COCTaB JAHHOrO pasgesna BXogaT 6/10Ku-hyHKLMKM, KOTOpble BO3BPALLAIOT, Hanp1Mmep, KOop-
JAMHaTy x cnpauta (puc. 154).
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Puc. 154. Bug dparmeHTa pasgena
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Puc. 155. Bup dparmeHTa pasgena
«Oneparopsbi»

Paspen Oneparopbl cogepXUT KOMaHAbl, KOTOPbIE UCMOJb3YIOTCA COBMECTHO C CEHCopa-
MK, BSIOKaMK YCIOBUMM U C nepeMeHHbiMU. CaMblit HUXKHUIA 3enEHbI BI0K copepkuT B cebe
MHOXECTBO MaTeMaTUYeckux (PyHKUMH, TaKMX KaK paBHO, Bosnblie, MeHblue, anrebpanyeckue
dyHKUMK U T. 4. B cocTaBe gaHHoro pasgena takxke MHOXeCTBO 6710KoB thyHKumMM (puc. 155).

Cambiit nocnegHuit 610k [ipyrue 6n0oku no3sosseT peannsosbiBaTb NOANPOrpamMMmbl.
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MeToabl perucrpaumMm gaHHbIX.
NporpammupoBaHue pac4yeToB

NMnaHupyeMble pesynbraTbl OCBOEHUA Y4eOHOro npegmMeTa
C ONUCAHUEM YHUBEPCASbHbIX YY4€OHbIX AeUCTBUN,
AOCTUraeMbix obyyarowmmmcs

JInyHoCTHBIE;

(hopMUpoBaHMe YMEHUS CAMOCTOATENIbHON AEATENbHOCTH;

dhopMrpoBaHue ymeHuUs paboTaTtb B KOMaHAE;

hopMMpOBaHME KOMMYHWUKATMBHbIX HABbIKOB;

(hopMUpOBaHMe HABbIKOB aHasM3a M CaMOaHau3a;

hopMrpoBaHMe LeNeyCcTPeMNEHHOCTU U YCUAYUBOCTU B NPOLECCE TBOPYECKOM, UCCre-
[OBaTesIbCKOM paboTbl M y4ebHOM AeATENbHOCTU.

[pegmeTHble:

¢dopmMHpoBaHME NOHATUI «aNITOPUTM», «NPOrpaMmay;

bopMUpoBaHME MOHATUM OO OCHOBHbLIX KOHCTPYKUMSAX fA3blka NPOrpaMMUpPOBAHUSA
Python: onepatop BeTtenenus if, onepartopsl umkna while, for, BcnomorarenbHbix anro-
pPUTMOB;

hopMHpoBaHME OCHOBHbIX METOI0B 0OPABbOTKM YMC/IOBOM MH(DOPMALIMM C UCMONb30Ba-
HWeM fi3blKa NPOrpaMMUpPOBAHUS;

¢dopmMHpoBaHMEe OCHOBHbIX METOAOB peasin3aLm MateMaTM4ecKnX pacyeToB C UCMOSIb-
30BaHMEM fi3blKa NPOrpamMMUPOBaHUS;

¢opMupoBaHHe anropuTMMYECKOro 1 NOrMYECKOro CTUIEN MbILLIEHUS.

MeTtanpegMeTHble:

¢opMUpoBaHMe yMEHUSA OPUEHTUPOBKU B CUCTEME 3HAHUM;

cdopmrpoBaHue ymeHus Bblibopa Hanbonee 3heKTUBHBIX CNOCOOOB pelueHns 3aaay
Ha KOMMbloTEpPEe B 3aBUCMMOCTU OT KOHKPETHbIX YC/TOBUMH;

hopmMupoBaHMe NPUEMOB NMPOEKTHOM AEATENILHOCTH, BKIOYAA YMEHUS BUAETb npobe-
My, opMynupoBaTb TEMY U LieNb NPOEKTa, COCTaBNATb MJaH CBOEMN AesATeNIbHOCTH, OCY-
LLLeCTBNATb AEWCTBUSA NO peanu3auuu nnaHa, pesysibtar cBoew AesTeSIbHOCTU COOTHO-
CUTb C Lenbto, Knaccuduumposatb, Habnogarb, NPOBOAUTL SKCNEPUMEHTLI, AeNaTb Bbl-
BOZbI U 3aK/NIOYEHUS, AOKa3bIBaTb, 3aLLMLLATL CBOW MAEW, OLEHUBATb pe3y/bTaTbl CBOEW
paboTbl;

¢opMUpoBaHMe yMeHUS pacnpeneneHus BpeMeHu;

¢opmrpoBaHME YMEHUI yCneLlHOW caMonpe3eHTaLmu.

MdopmMbl KOHTpONA

Bo Bpems npoBepeHus Kypca npeanonaraeTcsa TeKYLWMM, NPOMEXYTOUHbIM U UTOrOBbIMA KOH-

Tponb.

TeKyLM KOHTPONb OCYLLECTBNIAETCSA PEryispHO BO BPeMs NpOBefAeHUs Kaxkaoro nabopa-
TOPHOrO 3aHATUSA, 3aK/NO4YaAETCS B OTBETE YYALUMXCSA HA KOHTPOJIbHbIE BOMPOCHI, AEMOHCTPaLun
Nony4eHHbIX CKpUNTOB B cpeae Scratch, hpoHTanbHbIX ONPOCOB yuuTenem.

TakXe B TeMatM4yeCKOM NnaHUpPOBaHUK NMPeanonaraeTcsa KoHTposibHasa pabora.
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KoHTponbHas pab6oTta no npoBepKe Nosly4eHHbIX HABbIKOB MO TEMaM
«TabynuposaHue pyHKumuin», «Pabora c marpuuamm»

Mpotabynupyiite cnepytowimne dyHKLUHK:
f(x) =x—2x+5;

fx)=1—x.
3afaHbl aBe MaTpULbl:

2 14 -9 6
X= , Y=

6 -1 5 7

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

CopneprxaHue u popMy opraH1M3aLum y4eOHbIX 3aHATUN

MnaHbl yuebHbIX 3aHATUN

1. TabynupoBaHue yHKUMIA, pelueHUe ypaBHEHUN

PekomeHzyeMoe KONIMYeCcTBO YacoB Ha AaHHylo TeMy — 2 vaca.

MnaHupyembie pesynbrarhbl

MpepmeTHbIE: NONTyYEHE HABLIKOB MO CO3AaHMIO NPOrpamMM B Cpeae NporpaMMMpoOBaHus
Python, HanpaeneHHbIX Ha M3ydeHWe TabynupoBaHus, YHKLWU, PELIEHWS KBaapPaATHbIX ypaB-
HEHUMN.

MeTtanpeameTtHble: yMeHWe KOHTPOIMPOBATb U KOPPEKTUPOBATb yHebHYIO AeATENbHOCTD,
CNOCcOBHOCTb CTaBUTb M hOPMy/IMPOBaTh A1 cebs Lenn aeicTBuii, NPOrHO3MpoBaTb pesysbra-
Tbl, aHA/IM3MPOBATb UX (MPUYEM KaK MOOXKMTESbHbIE, TaK U OTPULATENbHbIE).

JInuHOCTHBIE: FOTOBHOCTb M CNMOCOBHOCTb 0BYYAIOLLMXCA K CAMOPA3BUTHIO U JIMYHOCTHOMY
camoonpegesneHuto, chopMUPOBAHHOCTb HABbIKOB COTPYAHUYECTBA CO CBEPCTHWKAMM; roTOB-
HOCTb M CNOCOBHOCTb K 06pa3oBaHMIo, B TOM YnCe caMoobpasoBaHMIO.

O6opynoBaHue U MaTepHuasnbl: KOMMbIOTEP, NPe3eHTauuoHHoe obopyaoBaHue.

PacnpepneneHnue naboparopHbix paboT: U3ydeHue TeopeTMHecKoro Marepuana nabopa-
TOpHOW paboTbl, BbiNoNHeHMe naboparopHok pabortsi 1.

2. Pa6ora c matpuuyamm

MnaHupyembie pesynbrathbl

MpepmeTHbIE: NONyYEHNE HABLIKOB MO CO3AaHMI0 NPOrpamMM B Cpeae NporpaMMMpoBaHus
Python, HanpaBneHHbIX Ha U3ydeHWne n 06paboTKy MaTpuL,.

MeTanpeameTHble: yMeHUe KOHTPOMPOBATb M KOPPEKTUPOBATb yYebHYI0 AeATeNbHOCTD,
cnocobHOCTb CTaBUTb M hOPMYNUpPoBaTh s cebsa uenu 4eMcTBUi, NPOrHo3MpoBaTb pesysbTa-
Tbl, @aHA/IM3MPOBATb MX (MPUYEM KaK NONOXKMTESNbHbBIE, TaK U OTPULLATENbHbIE).

JInuHOCTHBIE: rOTOBHOCTb U CMOCOBHOCTL 0BOYHAIOLLMXCA K CAMOPA3BUTUIO M JIMUHOCTHOMY
camoonpegeneHunio, choOpMUMPOBAHHOCTb HABLIKOB COTPYAHMYECTBA CO CBEPCTHUKAMMU; rOTOB-
HOCTb M CNOCOBHOCTb K 06pa3oBaHM1Io, B TOM YnCe caMoobpasoBaHMIo.

PekomeHyeMoe KONMYecTBO YacoB Ha AaHHylo TeMy — 2 vaca.

MnaHupyembie pesynbraTtbl: M3yYeHUe TeOPETUHECKOro MaTepuana naboparopHoi pabo-
Tbl, BbINOJIHEHWe nabopartopHoi paboTbl 2.

3. ®dusunyeckue 3apaum

MnaHupyemblie pesynbrathbl

MpepMeTHbIE: NONyYeHWE HABLIKOB MO CO34AHUIO NPOrpaMM B cpefe nporpaMMUpoBaHUS
Python, HanpaeneHHbIX Ha peleHne U3MYECKUX 3a4ad.

MeTanpeameTHblie: yMeHMEe KOHTPOMPOBATb M KOPPEKTUPOBATb Y4EOHYIO AeATENbHOCTD,
CNOCOBHOCTb CTaBUTb U hopMynMpoBaTh AnsA cebs uenv encTeni, NPorHO3MpoBaTh pesysbra-
Tbl, aHaNIM3MPOBaTb UX (MPUYEM KaK NOJSIOXKUTESbHbIE, TAK U OTPULLATESIbHbIE).
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JINYHOCTHbBIE: FOTOBHOCTb M CMOCOOHOCTb 0OYHAIOLLMXCA K CAMOPA3BUTUIO U JIMUHOCTHOMY
camoonpegeneHuio, cpopMUMpPOBaAHHOCTb HABLIKOB COTPYAHUYECTBA CO CBEPCTHUMKAMMU; FrOTOB-
HOCTb M CNOCOBHOCTb K 06pa3oBaHM1Io, B TOM YnCe caMoobpasoBaHmIo.

PekomeHayeMoe KONM4eCcTBO YacoB Ha JaHHyo TeMy — 2 yaca.

MnaHupyeMbie pe3ynbTaTbi: U3y4eHUE TEOPETUYECKOrO MaTepuana naboparopHon pabo-
Tbl, BbiNOJIHEHWE NabopaTtopHou paboTbl 3.

OnucaHue nabopartopHbix pabor

Na6oparopHas pabora 1.
TabynupoBaHue pyHKUMI, pelueHue ypaBHeHU!

TeOPETM‘-IeCKaﬂ 4acTb

[na peanusauum maremarMyeckux pacyéTtos B s3bike Python MoxkHO obpalwiarbcs K Mo-
Aynio math, KoTopbl coaepXUT AOCTaTOYHOE YWUC/IO MATeEMaTUYEeCKUX (YHKLUUA U KOHCTaHT.
[aHHbIV Moaynb MMMNOPTUPYETCS KOMaHAoM import:

import math

MonHbIM cnMcok matemaTUyecknx hyHKLUM MOXKHO BbIBECTU KOMAHAOM:

import math

MoapobHoe onucaHWe JaHHOrO MOAYNA MOXXHO BCTPETUTb B ONUCAHWM NabopaTopHbIX pa-
60T K s3bIKy Python.

TabynupoBaHue yHKUUM NpeacTaBasieT Cobon BblYMCIEHUE 3HAYEHWMI PYHKLMIA NpKY onpe-
[LeNEéHHOM U3MEHEHMM apryMeHTa OT HEKOTOPOTrO HaYaslbHOMO 3HAYEHUA 40 HEKOTOPOro KOHeY-
HOro 3HaYyeHusa C onpeaenéHHbIM warom. Mtorom Byaer sBnsaTbca Tabnuua 3HavyeHuin. Bonpo-
Cbl, CBA3aHHble C TabyMpoBaHWeM (hyHKLUWU, BO3HUKAIOT MPU PeLIEHUU LOCTAaTOYHO LLUMPOKOro
Kpyra 3agad, Hanpumep, Korga pedb UOET O YUC/IEHHOM peLUeHUU PA3/IMYHbIX YPABHEHUH, NO-
MCKE MMHUMANbHOIO M MAaKCUMasbHOTO 3HadYeHuUsa yHKuui U T. 4. OcobeHHOo BaykHO Tabynupo-
BaHWe, ecnu (PyHKUMS HEe MMEEeT aHalIMTMYECKOro npeacrtaeneHus. Takxke TabynMpoBaHue uc-
NoNb3yeTcs NPU NOCTPOEHUU rPadMKOB hyHKLMM.

Mpeanaraetcs paccMoTpeTb Aganee npuMep TabynmpoBaHusa yHKuuK Ha s3bike Python.

Mpu TabynupoBaHnKn yHKLUMK CrieayeT NPUAEPIKMBATLCS CledyIOLLEro anropuTma:

1. Onpepenutb Ha4yasbHOE U KOHEYHOE 3HAYEHUA apryMeHTa, KOIMYecTBa ToYek.

2. OnpenenuTb Wwar — BefWYMHY, Ha KOTOPYIO OyaeT M3MEHATLCA apryMeHT.

3. ApryMeHT NpuHATb PaBHbIM HA4aslbHOMY 3HAYEHMUIO.

4. Pacyéet dyHKumm.

5. YBenuuutb apryMeHT Ha 3Ha4yeHue Liara.

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

Mpumep 1. Paccmotpum Tabynuposanue dyHKumuK f(x) = sin(x) - x.

B nporpamme BbiBOoguTCA ABa cTON6LA: 3HAYEHME NePeMEHHOM X U 3HavyeHue yHKumu. Uc-
nonbsyerca «\t» ana 3Haka tabynauuun. bnaropaps emy 3HaueHus BbiCTpauBaloTCA B ABa
ctonbua.

import math

x=1.0

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

Pesynbrar pabotbl npeacrtaeneH Ha pucyHke 156.
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RESTART: D:/My docs/mMeTo:
0.8414709848078965
1.8185948536513634
0.4233600241796016
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-1.6764929891935552
4.598908191031523
T.914865972987054
3.70806636T71758093

Puc. 156. Pe3synbtar paboTbl nporpamMmbi

Takke B gaHHOM nabopatopHoi paboTe paccMaTpUBAETCS BOMPOC PELLUEHUS KBaApPaTHOro

YPaBHEHUA.

KeagpatHoe ypaBHeHue umeet Bua: ax’ + bx+ ¢ =0, rae a = 0 . [lns pelueHns KBagparHo-
ro ypaBHeHWst MOXXHO BOCMOJ1b30BaTbCA (DOPMY/ON BbIYUC/IEHUS KOPHEN KBAAPATHOIO ypaBHe-
HUSA C NOMOLLBIO JUCKPUMUHAHTA.

D= b — 4ac

[anee paccmatpusatotca Tpu cnydasa: D> 0

D < 0, To HeT KopHeW.

~b5~/D

X2 = 2a
D=0
b

"~ 2a

[aHHble hopmMynbl NpepnaraeTcs peanv3oBarb 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(“X 1 =”,X1,”\t”, “X2=”,X2)

if d==0:
x=(-b)/2/a
print(“x=",x)
if d<0:

print(«HeT KopHeW»)

Pe3yanaT pa6OTbI nporpamMmmbl npeacrtasneH HMxe.

HEDLAHLD Ui /HMY QoC3/HMETOOMEEM/ LOYEKMEOCTA/S £33

®1l= 0,28388218141501076 x2= =5,.283882181415011

>>> |
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NMpakTuuyeckasa yacTb

Lenb paboTbi: paccMoTpeTb TabynMpoBaHue YHKLUMU U peLleHne KBaapaTHOro ypaeHe-
HUA Ha A3blKe nNporpamMmmupoBaHus Python.

Xop nabopaTtopHoi paboTbl

Ortkpoite cpeny paspabotku Python.
Mpotabynupyiite cneaytowmne dyHKLMU:

1) f(x)=x"+1;

2) f(x)=2x—x3%

3) f(x)=2x"—x".

PewwwuTe 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 NOMYYUIM NPeacTaB/ieHre O Ta-
6ynMpoBaH1MKU PYHKLUUK U pELIEHUMU KBAAPATHbIX YpaBHEHWI Ha a3bike Python.

KoHTponbHble BONpoOChI:

1. Kakue ocHoBHble oneparopbl si3bika Python Bbl Mcnonb3oBanu npu BbinonHeHun nabo-
paTtopHoK paboTbi?

2. [nsa yero BbinonHseTca TabynnposaHun dyHKUUM?

3. Kakue cnocobbl pelleHns KBaapaTtHbiX YpaBHEHWIA Bbl 3HaeTe?

JNa6boparopHas pabora 2.
Pa6ora c matpuuamu

TeopeTuueckas 4yactb

Insa pabotbl ¢ MaTpuuamu B a3bike Python MOXXHO Mcnonb3oBath cieaytoLiMe BapuaHTb:

— WCMOoMb30BaTh CMUCKMU;

— MCNosb30BaTb METOAbl NUMpY.

Ucnonb3oBaHue cnUCKOB. B 3ToM cnyyae Mcnonb3yoTcs BAOXKEHHblE CNUCKU. Kaxabiv
3/1EMEHT CMMUCKa-MaTpULIbl COAEPXKUT BIOXKEHHbIM CMUCOK. B pesynbtate nonyyaerca cTpyktypa
U3 BNIOXKEHHbIX CMUCKOB, KOJIMYECTBO KOTOPbIX ONpefeNisieT KOJMMYECTBO CTPOK Matpuubl, a
YMC/IO 3/IEMEHTOB BHYTPU Ka)KAOrO B/IOXKEHHOIO CMMCKA YKa3blBAeT HA KOIMYECTBO CTOMOLOB B
MCXOL4HOM MaTpuLe.

Hanpumep, cospaamm matpuuy pasmepom 3X3.

matrix = [[-1,0, 1], [-1, O, 1], [O, 1, -1]].

[nsa BbiBOAa MaTpULLbl MOXKHO MCMOJMIb30BATh OAMH CTaHAAPTHbINM oneparop:

print(matrix)

TakoM CnMCoK MOXKHO 3anoJHATL Cly4anHbIM 06pa3oM, ncnosb3ysa dyHKumto randint. Huxe

npeacTaBieHa nporpaMma 3anosiHeHWUs MaTpuLpbl ClydaliHbiM 06pa3oM U BbIBOAA MaTpULbl Ha
3KpaH.

MNpumep 1

from random import randint

nm=3,3

a = [[randint(1, 10) for j in range(m)] for i in range(n)]
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for row in a:
for x in row:
print ( “{:4d}”.format(x), end = “”)
print ()
Pesynbrat paboTbl NpeacTaB/ieH HUXe.
}}}
RESTART :
3 10
10 a4 2
7 g
> |

Puc. 158. Pe3synbtar paboTbl nporpamMmbi

Hymepauusa Takon MaTpuupbl HAYMHAETCA C HynA, AN K 3/1IEMEHTY MaTpuubl UCNOMb3yeTcs
UHOEKCaLMSA:

a[1][2]

Ucnonb3oBatb meTopaoB numpy. CyliecTByeT HECKO/IbKO CMOCOOOB CO34aHUA MacCUBOB
NumPy.

Hanpumep, numpy.array() MOXXHO MCMNoNb30BaTh ANA CO34AaHWS MacCMBa, UCMOJb3yA CMu-
CKM B KQ4YeCTBEe BXOJHbIX AAHHbIX.

import numpy

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

print(a)

Takke MOXXHO Mcnonb3oBath hyHKUMIO numpy.arange(), numpy.matrix()

Insa opraHnsaummn o6paboTKM MaTPULHBIX BENUYMH (CIOXKEHUE, YMHOXKEHWE U TPAHCMOHU-
POBaHWE) TaKXXe WMCMONb3yloTCA pasHble MeToAbl. Tak, Ans cymmupoBaHua martpuy, NumPy
MOYXHO MCMO/b30BaTh TPAAMLMOHHYIO thyHKUMIO +.

Mpumep 2

import numpy as np

A = np.array([[2, 6], [5, -1]])

B = np.array([[5, -3], [3, 10]])

C=A+8B

print(C)

,D,J'IFI opraHn3aunun CKanAapHoro yMHOXeH1nA MOXKHO UCNOJIb30BaTb O6bl‘-IHy}O (byHKLI,VI}O *,

Mpumep 3

import numpy as p

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

A BOT oA MAaTPUYHOTO YMHOXeHUA ucnonblyetca ¢yHKums dot(), KoTopas npuHMUMaeT Mac-
cvBbl NumPy B KayecTBe 3HaY€HW NapamMeTPoB W BbINOMHSAET YMHOXEHWE B COOTBETCTBUM C
OCHOBHbIMU NPaBWUIAMU YMHOXEHUS MaTpuL.

MNpumep 4

import numpy as np
a = np-arraY([[B, 8’ 7]’ [5’ _1’ 0]])

b = np.array([[1, 5], [2, 1], [3, -11])
c = a.dot(b)
print(c)
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Takxxe nmeetca cneuvanbHas dyHKuMAa transpose() Ans nonyvyeHUs TPaHCNOHWPOBAHHOM
MaTpuLbl.

MNpumep 5
import numpy as np

a = np.array([[1, 1], [2, 4], [1, -7]1])
print(a.transpose())

MNpakTuyeckas yacTb
Llenb paboTbi: paccMoTpeTb paboTy C MaTpuLaMu Ha s3bike nporpamMmmuposaHus Python.

Xop, nabopaTtopHoi paboTbl

1. Otkpoiite cpeny paspabortku 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

Hangute ux cymmy, npovseeneHue, a Takyke TpAHCMOHUPYIUTE 0be MaTpuubl.
3. B 1abnuue 17 npeactaBneHbl pesynsTarbl €XXe4acHOro U3MepeHus TeMneparypbl BO3ay-
Xa Ha MeTeoCTaHLMMN.

Tabnuua 17. Pesynbratbl uUamepeHui

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) CpepHee 3HayeHWe TemMnepaTyp 3a yKa3aHHbIM nepuoa.

3) Haittn camyio HM3KYIO U CaMylo BbICOKYIO TEMMepaTypy 3a BpeEMS U3MEPEHUN.

KoHTponbHbIe Bonpochi:

1. Kakue ocHoBHble oneparopsbl A3bika Python Bbl Mcnonb3oBanu npu BbiNnonHeHWM nabo-
paTopHoi paboTbi?

2. MNpvBegute npuMepbl MaTpuL,.

3. Kakue ocHoBHble onepaumu Hag MaTpuLaMu Bbl MOXKETe Ha3BaTb?
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JNlaboparopHas pabora 3.
®dusunyeckue 3apaum

TeopeTuueckas 4yactb

KoMmnbtoTep ycnewwHo npuMeHseTca Ansa pewweHus dbusnyeckux 3agad. MNpu pewennn dusu-
YecKoW 3agaynm HeobXoaUMO YCTAaHOBUTb HadasibHble AaHHble, ONpeaensioLUMe CBA3b MeXay
napaMeTpamu cuctembl. Takum ob6pasom, peLleHne COCTOUT U3:

1) onucaHus curanyeckon 3amaun M GopMyNMPOBKKU BOMPOCA, Ha KOTOPbIM HY>KHO Nosy-
YWUTb OTBET;

2) BbISIBIEHUS OCHOBHbIX 3aKOHOB, YNPAB/AIOLMX NPOLECCAMU B U3yHaeMbIX CUCTEMAX;

3) nony4yeHus HeobXoAMMBbIX AAHHbIX;

4) chopMynMpoOBKKM MaTeMaTUHECKOW 3a4auu;

5) pelueHns MatemMaTMyYeCcKoM 3ajauu;

6) aHanuza pesynbrata pelleHus, Nosly4eHUs OTBeTa Ha NOCTaB/I€HHbIA BOMPOC.

PaccmMoTpuM HECKO/IBKO NPUMEPOB MOAENUPOBAHMA (U3MYECKMX 33434 C UCMOJIb30BaHUEM
A3blka Python.

MNpumep 1. MopenvpoBaHue usmyeckoro npouecca «ABUXKEHWEe Tesla C NMOCTOSAHHOMW CKO-
pOCTblo» (paBHOMepHOe nBWXeHue Tena). [aHHbiM npouecc XapaKTepusyeTcsi ABUXKEHWEM
BOOJIb MPSAMOM JIMHWM, KOTOPYIO MOXKHO COBMeCTUTb € ocbio Ox. Kaxkayto cekyHay KoopauHarta
X Tena GyaeT nonyyarb OLHO M TO e NpUpaLleHne, No3ToMy B 060N MOMEHT BPEMEHU MOXKET
ObITb HaNAEHa Kak:

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

Takoke MOXXHO paccMoOTpeTb C/lyyai, KOrAa B HavasbHbId MOMeHT BpeMeHH t, = 0 nonoxe-
HWe Tena He COBMaAano C Ha4yasoM OTCYETa, TO ypaeHeHue (1) npumert Bua;

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

[ns peanusaumu aHHOro ypaBHeHUs Takke HeobXoAMMO YCTaHOBUTb BpeMEHHOM npome-
XYTOK, T. €. 334aTb 3Ha4YeHusa ty, t..., At, v,, X.
3apganum cnepylolime HavyanbHble 3HaYeHNA:

to = O, Lo =20, At= 1, Xo =0, VX=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

Pe3yanaT pa6OTbI nporpamMmsbl BbliMMAONUT cnenyrowmnm o6pa30M.
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s ryron 3325001

File Edit Shell Debug Options Window Help
Python 3.8.2 (taga/v3.8.2:7h3akh59, Febh 25
tel)] on win32

Type "help®, "copyvright™, "credics™ or ™1

>
RESTART: D:/My docs/meronn
a o
i =
2 10
= 15
4 20
o 25
B 30
7 35
B 40
g 45
10 50
11 55
12 &0
13 65
14 i
15 T
16 g
17 B
18 20
19 85
20 100
>>>

Puc. 159. Pesynbrat paboTbl nporpamMmbl

MNpumep 2. MogenupoBaHue hrU3nM4eCcKoro npoLecca «ABUXEHUe Tesa C MOCTOSAHHbIM YCKO-
peHueM» (paBHOYCKOpeHHOe ABuXeHUue Tena). [lBuxeHne npomucxoauT Boosb NpsiMon, No3To-
My OIS €r0 OMUCaHUS PacCMOTPUM M3MEHEHWE OfHOM KoopauHartbl. [lycTb Teno aewxketcs
Boonb ocv Oy. CornacHo onpeneneHuto yckopeHus

V-V ().
t

U3 (1) Bbipasum v: v= v, + at (2).

Tak Kak Mo ycnoBuvio 3agayv OBUXKEHWE PaBHOYCKOPEHHOE, TO MPU U3MEHEHUW BPEMEHM
CKOPOCTb NMOJy4aeT OAHO U TO ke npupauteHue. lNepenvwem (2) B npoekumun Ha BbibpaHHOE
HanpaeneHue ocu Oy:

v, = Vo, + a,t (3).

a:

B pesynbrate ypaBHeHWE U3MEHEHMA KOOPAMHATbI i C TeYEHUEM BPEMEHM BbIMMAAUT creay-
owmm obpasom:

a,t?
y(t) =yt vt + ”T (4).
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[ns peanusaumu faHHOro ypaBHeHUs Takke HeobXoaMMO YCTaHOBUTb BPEMEHHOM npome-
KYTOK, T. €. 33AaTb 3HaYeHMA ty, t,o, At, Vo, 2, Yo-

3ajanum cnepylolime HavasnbHble 3HaYeHUs:

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

B pe3synbrate nporpamma Ha s3bike Python npumet Bua:
t0=0
tf=20
dt=1
t=t0
y0=0
vy=5
ay=2
while t<=tf:
yt=y0+vy*t+ay*(t**2) /2
print(“{:2d}”.format(t),” {:4f}”.format(yt), end = “”)
print()
t+=dt

Pe3yn bTaT NpeacTtaBJiEH HUXKE:

- - J

= = RESTART: D:/My
0 0.000000

1 6.000000

2 14.000000
3 24.000000
4 36.000000
5

B

7

&

2

S0 . 000000

66 .000000

E4 . 000000

104 .000000

126.000000
10 150.000000
11 176.000000
12 204 .,.000000
13 234 .000000
14 2a6.000000
15 300.000000
16 336.000000
17 374 .000000
18 414.000000
19 456.000000
20 500.000000
>>3 |

Puc. 160. Pe3ynbtat pabotbl nporpammbl
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MNMpakTuuyeckasa yacTtb
Lenb pabotbi: paccMoTpeTb paboTy No peanusaumun hu3MyYecKnx 3adad Ha A3blke npo-
rpammupoBaHus Python.
Xop nabopaTtopHoi paboTbl

1. Otkpoiite cpeny paspaborku Python.
2. PaccmoTpute paBHOMEPHOE ABUXKEHUE AeNa, YCTAaHOBUB CNEAYIOLLME 3HAYEHUS:

1) t,=0,t,, = 50,At = 0,1, %x,= 0,v, = 3.

2) to= 1, t., = 30,At = 0,1,%x, = 2,v, = 10.

PaccmoTtpuTte paBHOYCKOpEHHOE ABUXKEHUE Aena, YCTAHOBUB Cieaytolme 3Ha4YeHUs:
to= 0,to, = 20,At = 0,1,y,=3,v,= 5,a,= 2.

to= 0, to, = 50,At = 0,1,y,=-1,v, = 2,a,= 6.

KoHTponbHble BONpoOChI:

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

paTtopHom paboTbi?
2. Kakue dusmnyeckue 3agaqum Bbl pacCMOTPENH NPU BbiNofHeHUM nabopartopHon paboTbi?

OvpakTuyeckue marepuanbl

MaTtpuubl

Onpepenenve. Matpuuen pasmepa m X n HasbiBaeTca Tabnuua, obpa3oBaHHas U3 3/1eMeH-
TOB HEKOTOPOrO MHOXECTBa (Hanpumep, Yucen unm yHKUUA) M UMetoLLas m CTPoK U n ctonb-
LLOB.

Ecnv m # n, To Mmatpuuy HasbiBaloT NpAMoOyrosibHOW. Eciv m = n, To maTtpuuy HasbiBatoT
KBagpaTHOM, nopsaaka n. JNeMeHTbl, U3 KOTOPbIX COCTaB/ieHa Marpuua, HasblBaloTCA 3ne-
MEHTaMM MaTpuLpbl.

Bup matpuubl 3 X 3 npenctaBneH HUxe:

011 012 013

A = 021 022 023

a31 a32 033

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

Onpepnenenve. Marpuuy HasbiBalOT HYN€BOMW, €C/IM BCE €€ 3J/IEMEHTbl PaBHbI
HyJI10.

Onpepenexue. [1se matpuubl A u B cuutaloTcs paBHbIMU, €CJIM OHU OAUHAKOBOIrO
pa3sMmepa, U 31IeMeHTbl, cToswMe B A U B Ha 0AMHAKOBbIX MeCcTax, paBHbl MeXAy CO-
60%, T. €. aij = bij'

OnpepeneHune. IneMeHTbl ayy, A9, ..., gk (A€ k = min{m, n}) 6yaem HaszbiBaTL
3/IeMEHTaMM IMaBHOWU AUAaroHanu MaTpULbl.

Onpepenexue. [luaroHanbHas MaTpuua, y KOTOPOWU BCE 3J/IEMEHTHI IMTaBHOU Aua-
roHanu paeHbl 1, Ha3biBaeTca egUHUYHOMU. EqMHUYHas maTpuua 2X2 npeactaeneHa HUXKe:

()

OnuweM ocHOBHble onepauru Hag MaTpuLaMu:
1. YMHOKeHWe MaTpuLupbl Ha YMCO.
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lMpousseaeHuem matpuubl A = (a;) Ha YMCNO 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 KOMYeCTBOM CTPOK Matpuubl B). Mpouseene-
HMeM maTtpuupbl A Ha mMatpuuy B Hasbieaetca matpuua C = (c;) pasmepa m X k Ttakas, 4yto
KaXkablli €€ 3NeMeHT C;; ABNAeTCA NPOM3BEAEHMEM i-il CTPOKKM MaTpuubl A Ha j-i1 cTonbel ma-
Tpuubl B, T. e.

CU= 0,1 * b1j+ alz * sz+ OI3 * b3j+ cee + 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 3ameHOM
Ka)kQoW €€ CTPOKM CTONBLOM C TeM e HOMEPOM, Ha3blBaeTCs TPAHCMOHUMPOBAHHOW K A
n obosHavaetcs A'. Onepauus HaxoxaeHus matpuupl A’ HasblBaeTcs TPaHCMOHUPOBaHUEM
mMaTpuubl A.
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Tponb.
TeKyLuMIN KOHTPONb OCYLLECTB/IAETCSA PErynspHO BO BPeMs NpOBefAeHUs Kaxaoro nabopa-

Bon POCbl UICKYCCTBEHHOIO UHTEJIJIEKTa

NMnaHupyeMble pe3synbraTbl OCBOEHUA Y4eOHOro npegmMeTa
C ONMUCAHMEM YHUBEPCA/bHbIX Y4EOHbIX B,EUCTBUN,
AOCTUraeMbix obyuarowmmmcs

JInyHocTHbIE:

¢dopmMHpoBaHME YMEHUS CAMOCTOATENIbHOM AEATENbHOCTH;

opmMupoBaHue ymeHus paboTtatb B KOMaHAe;

¢hopMHpoBaHME KOMMYHUKATUBHbIX HaBbIKOB;

¢hopmMrpoBaHME HABBIKOB aHaM3a M CaMOaHaN13a;

thopMrpoBaHUe LeNieyCTPeMNIEHHOCTU U YCUOYMBOCTHM B MPOLLECce TBOPYECKOW, Uccne-
[A0BaTe/IbCKOW paboTbl M y4ebHON AeATeNbHOCTHU.

MpeameTHble:

¢hopMrpoBaHME OCHOBHbIX MOHATUIM MaTeMaTUYECKOM JIOFUKMK;
opMUpoBaHMe NOHATMIM 06 OCHOBHbIX KOHCTPYKUMAX A3bika Prolog;
topmMupoBaHmMe 3HaHMI 06 OCHOBHbIX NpeauKaTtax s3bika Prolog;
hopMrpoBaHUe 3HaHWMIM 06 OCHOBHbIX TUNaX U CTPYKTypax AaHHbIX.

MeTtan PEOMETHbIE!

¢opMUpoBaHMe yMEHUSA OPUEHTUPOBKU B CUCTEME 3HAHUM;

cdopmrpoBaHue ymeHUs Bblibopa Hanbonee 3pheKTUBHbIX CNOCOOOB pelueHns 3aaay
Ha KOMMblOTEPE B 3aBUCMMOCTHU OT KOHKPETHBIX YC/IOBU;

opmMupoBaH1e NPUEMOB NMPOEKTHOM AEATENILHOCTH, BKIOYAA YMEHUS BUAETb nNpobe-
My, popMyn1poBaTb TEMY U LieNb NPOEKTa, COCTAaBNATb MJaH CBOEMN AesATeNIbHOCTH, OCY-
LLEeCTBNATb AEUCTBUA MO peannsaumu nnaHa, pesynbrat CBOeW AeATeNbHOCTU COOTHO-
CUTb C Lenbto, Knaccuduumposartb, Habnogarb, NPOBOAUTL SKCNEPUMEHTbI, AeNaTb Bbl-
BOZbI U 3aK/OYEHUS, AOKa3bIBaTb, 3aLLMLLATL CBOW MAEW, OLEHUBATb pe3ysbTaTbl CBOEW
paboTbl;

¢opMupoBaHMe yMeHUS pacnpeneneHs BpeMeHu;

¢hopmrpoBaHME YyMEHUI yCreLHOW camMmonpe3eHTaLm .

MdopmMbl KOHTpONA

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

TOPHOrO 3aHATUSA, 3aK/NO4aeTCs B OTBETE YYALLMXCSA HA KOHTPOJIbHbIE BOMPOCHI, AEMOHCTPaLun
MOMy4YeHHbIX CKpUNTOB B cpefe Scratch, ppoHTaNbHBIX ONPOCOB yYyUTENEM.

Tak)ke B TeMaTM4yeCKOM NnaHUPOBaHUK NPEANoaraeTcs KOHTposibHas pabora.
KoHTponbHas paborta no npoBepke noyyeHHbIX HaBbIKOB Mo TeMam «BcTpoeHHbie npeau-
KaTbl A3blka NporpamMmmuMpoBaHus Prolog», «[loHsATHe peKypCMBHOro anropuTtMa, BUAbl peKyp-

cnumn

».

1. Bbluncnurs:

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
npoben uucna: N, N—1, ...,2,1,2,3, ..., N—1, N.
4. BbiBecTn Ha 3KpaH MaKCMMasbHyio Ludpy B uncne.

CopeprkaHue u popmMa opraHMU3aLLMU YHE€OHbIX 3aHATUM

MnaHbl yuebHbIX 3aHATUM

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

PekomeHayeMoe KOnM4eCcTBO YacoB Ha JaHHylo TeMy — 2 yaca.

NMnaHupyembie pesynbrarbi

NpeamMeTHbIe: NONyYeHMEe HABbIKOB ONUCAHUS NPeAUKaToB, onepaumi Hag npeaukataMu B
a3bike Prolog, paspaboTku npaew 1 nepebix nporpamMm Ha A3sbike Prolog.

MeTanpeameTHble: yMeHVe NpoaHanM3npoBaTb NOCTABNEHHYIO 3ajady W Te YC/IOBUS, B
KOTOPbIX OHa AO/KHA OblTb peannM3oBaHa, pacCMaTpuBaTh pasHble TOYKU 3peHus W Bblibparb
npaBu/IbHbIA NYTb peannsaunn NoCTaBNEeHHbIX 3a4ay.

JINYHOCTHbBIE: FOTOBHOCTb U CMOCOBHOCTb 0OYYAIOLLMXCA K CAMOPA3BUTHIO U JIMUHOCTHOMY
camoonpefesneHunio; OTBETCTBEHHOE OTHOLLEHWE K YYEHUIO, TOTOBHOCTb U CMOCOBHOCTL 0byya-
IOLLIMXCS K CaMOPa3BUTHIO MU caMOoObpa3oBaHUI0 HAa OCHOBE MOTMBALIMM K OOYYEHUIO U NO3Ha-
HUIO.

2. BcTpoeHHble npeauKaTbl A3bika nporpammupoBaHus Prolog

PekomeHayeMoe KoMyecTBO YacoB Ha AaHHylo TeMy — 2 yaca.

MnaHupyeMbie pe3ynbraTthbl

NMpepameTHble: NosnyyeHe HABbIKOB PaboTbl CO BCTPOEHHbIMU NpearKaTaMmu npu Hanuca-
HWM Nporpamm Ha a3bike Prolog.

MeTanpeameTHble: yMeHWEe NpoaHaNM3UPOBaTb NOCTABNEHHYIO 3aJady W Te YC/IOBUS, B
KOTOPbIX OHA AO/IKHA ObiTb peannsoBaHa, pacCMaTpuBaTb pasHble TOYKU 3peHUs U BbibUpatb
MpaBWbHbIA NYTb peanm3alumn NOCTaBeHHbIX 3a4a4; BbICTPauBaTb JIOrMYECKUEe PacCy>KaeHu s,
LenaTtb YMO3aK/oUYeHUs U COOCTBEHHbIE BbIBOADI.

JIn4HOCTHbBIE: FOTOBHOCTb U CMOCOBHOCTb 0OYYAIOLLMXCA K CAMOPA3BUTHIO U JIMUHOCTHOMY
camoonpefesneHuio; OTBETCTBEHHOE OTHOLLEHWE K YYEHUIO, TOTOBHOCTb U CMOCOBHOCTL 0byya-
IOLLIMXCS K CaMOPa3BUTHIO MU caMoobpa3oBaHUIi0 Ha OCHOBE MOTMBALMM K OOYYEHUIO U NO3Ha-
HWI0; (hOPMUPOBAHME KOMMYHUKATUBHOM KOMMETEHTHOCTU B OOLLEHUM M COTPYAHWYECTBE CO
CBEPCTHUKaMM, LeTbMW CTapLUero ¥ M/aflliero Bo3pacTa, B3poc/ibiMi B npouecce obpasosa-
TeNbHOW, OOLLECTBEHHO MOJSIE3HOM, Y4eOHO-UCCIef0BATENIbCKOW, TBOPYECKOW U APYrUX BUAOB
LEeATeNIbHOCTH.

3. MNoHaTHe peKypCUBHOro anropuTtMa, Buabl pekypcuu. Peanusaumua pekypcue-
HbIX aJ/IFOPUTMOB B si3blKke NnporpaMmmupoBaHusa Prolog

PekomeHayeMoe KoM4yecTBO HYacoB Ha AaHHylo TeMy — 2 yaca.

MnaHupyemblie pe3ynbrarhbl

MpepmMeTHbIe: NONyYeHWe HABLIKOB PaboTbl C PEKYPCUBHBLIMU NpasBunamu B asbike Prolog,
HanuMcaHus NporpamMMm, peasmnsyoLnx PeKYpPCUBHbIE aiTOPUTMBI.

MeTanpepgmeTHble: yMeHWE NpoaHann3npoBaTb MOCTABNEHHYIO 3a4ady U Te YC/I0BUSA, B
KOTOpPbIX OHa A0/IKHa ObiTb peanv3oBaHa, pacCMaTpMBaTh pasHble TOUYKWU 3PEHUA U BbIOUPaTb
NpaBu/IbHbIA NYTb peanr3aumm NOCTaB/EHHbIX 3a4a4; BbICTPAMBaATh JIOrMYECKUE PacCyXAeHus,
[enatb YMO3aK/oYeHUa U COBCTBEHHbIE BbIBObI.

JINYHOCTHbBIE: FOTOBHOCTb M CMNOCOBHOCTb 0OYHAIOLLMXCA K CAMOPA3BUTUIO U JIMUHOCTHOMY
camoornpeaesneHnio; OTBETCTBEHHOE OTHOLLEHHWE K YYEHMIO, FOTOBHOCTb M CNOCOBHOCTL 0byya-
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IOLLIMXCS K CaMOPa3BUTUIO MU CaMOOOpa30BaHUIO Ha OCHOBE MOTMBALMM K OOy4YeHUIO U NO3Ha-
HUIO; POPMUPOBAHNE KOMMYHUKATMBHOW KOMMETEHTHOCTU B OOLLEHWU U COTPYAHUYECTBE CO
CBEPCTHUKaMM, AeTbMW CTapLUEro ¥ M/afLiero BO3pacTa, B3poC/biMi B npouecce obpasosa-
TE€NbHOW, OOLLECTBEHHO MONIE3HOM, YYeOHO-UCCNef0BaTeIbCKOW, TBOPYECKOW U APYrUX BUAOB
LesTeNbHOCTH.

OnucaHue nabopartopHbix pabor

JNa6oparopHas pabora 1.
OcHoBHble NOHATUA A3blKa NporpammupoBaHua Prolog:
npeauKartbl, onepauum Hap npeaukKaTtaMmm

TeopeTuueckas 4yactb

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

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

Kam,uoe M3 MHOXECTB M, BXopAllee B obnactb onpeaneneHna npegnkartos, MOXKeTt ObITb
OOHUM U3 Cnepyrmnx nAT BUOOB.

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

pl(a;, a,, ..., a,). 3anucb dakKra 3aBepliaetca ob6a3arenbHO ToUKou!
Cmpykmypa npo2pammel Ha sA3bike Prolog
Domains
[onucaHue TMNoB]
Predicates
[onncaHre uMEH npeankaTos]
Clauses
[onncaHne MHOXKECTB MCTUHHOCTH NPEAMKATOB]
Goal/ goal
[uenb cornacosaHus]

MNepemeHHble B TP aHanoruuyHbl HeonpeaenéHHbIM MEeCTOMMEHUAM «HEKTO», «HeyTo» B
€CTeCTBEHHOM fA3blKe. 3anucb NnepemMeHHON 06s3aTesibHO HauyMHaeTCA C GOMbLIOW NAaTUHCKOW
6yKBbl. [lepeMeHHble MOryT ObiTb TPEX BMAOB: CBOOOAHbIE, CBA3aHHbIe U aHOHUMHble. CBo-
6opHan nepeMeHHas He MMEET 3Ha4yeHu s, a CBA3aHHAaA NepeMeHHas MMeeT HEKOTOpoe 3Ha-
yeHWe. AHOHUMHaA NepeMeHHas UcrnosblyeTcsa Ans obo3HaYeHUs MecTa aprymeHTa B npeau-
Kate, eC/i1 ero 3HayeHue He BaXKHO.
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Onepayuu Had npedukamamu

B TP B kauecTBe onepauui Hag npeavKatamy UCNoJib3yeTCs JIOrMYecKue onepauumn: oTpu-
LaHWe, KOHBIOHKUMSA M OU3bIOHKLMSA.

Myctb umeloTca nBa npeavkarta: p, R(p) = n, D(p) — ero obnactb onpeneneHus,
D*(p) — ero obnactb wuctuHHocTM, g, R(g) = m, D(q) — ero obnactb onpepeneHus,
D*(q) — ero obnacTb UCTUHHOCTH,

Onpepenenve. OTpuuanuem npeavkata p(X;, Xo,..., X,) sasnserca npegukatr 1 — p(Xj,
X,..., X)), KOTOPBIN 0603Ha4aetca not(p(X;, Xs,..., X,)).

R(not(p))=R(p)
D(not(p))=D(p)
D*(not(p))=D(p)\D"(p)

OnpepenenHvie. KoHbIOHKLMEN ABYX NPefMKATOB p U g SIBASETCA UX NPOU3BedeHue pxq U
obo3Havaercs p, q.

R(p,q)=m+n-k, rne kK — KoOnNMYeCTBO OBOLLMX NEPEMEHHbIX B NpeauKaTtax p v g.
D(p,q)=D(p)wD(q).
D*(p,q)=D(p) "D(q).

B paspene clauses nporpamMMucT 3a8aé€T MHOXeCTBA UCTUHHOCTU NPeAMKaTOB U3 pasgena
predicates, Ha ocHoBe KoTopbix lNponor cornacyet uenb. COBOKYNMHOCTb 3TUX MHOXECTB Ha3bl-
BaeTcsi 6a3oi AaHHbIX UK 6a3oi 3HaHUI. [NepBbii crnocob 3agaHus 6asbl 3HaHWI COCTOUT B
nepeyncneHnu akTos, BTOPOM — WCMOJSIb30BAHUW NPaBuJ.

Myctb BCe nepemeHHble m-mecTHoro npeaukata q(X;, Xs,...,X,) fBnswoTCa 06WMMK C
m ~+ n-mectHbiM npeaukatom p(X;, Xo,..., X, Y, Yo, ...Y,). IpaBuno ectb ykazaxue ponory
HalTU ynopsaoYeHHbIn Habop (a;, ay,...,b;, by, ...,b, )€ D*(p) v cuntats Habop (a;, a,,...,qa,)
anemeHToM MHoxectea D*(g).

O6o3Havaetca q(X; Xy,.., X)) -p(X1 Xopeets Xy Y1, Ya,...,Yy). Mpennkar p HasbiBaeTca Tenom
npaewna, NpeauvKar g — 3aro/IoBKOM. 3anMUcb NpaBuU/ia TaKXXe 3aBeplUaeTcs TOYKOM.

n PaKTU4ecKaa 4acCtb

U,e.ﬂb pa60'rb|: PacCMOTpPETb OCHOBHbIE NMOHATUA A3blKa Prolog, BBECTU NOHATUE NPeanKart,
onepaunn Hag npegnkatamMu: otpuuaHme, KOHbIOHKUNA, OU3BIOHKLUNUA.

Xop nabopaTtopHoi paboTbl

1. Onucartb B BUAE (haKTOB CneayiolmMe BbiCKa3blBaHUSA.

1) MNeTtpoB — yueHuk 8 knacca. MBaHoB — yueHuk 9 knacca. CugopoB — ydeHuk 7 Knacca.

2) MNonuHa nobut s610kn. MapuHa nobut nepcukn. XKaHHa ntobuT anenbCuHbI.

3) Mockea — ctonuua Poccun. JloHgoH — ctonuua AHrnuu. Mapwxk — ctonuua ®PpaH-
LMK,

2. B nporpamme 3agaHbl cnepyioume daktbl

My>x4mHa(X)

XeHwmHa(X)

poautens( X,Y).

Hanucatb npaBuna ansa cnepyrowmx OTHOLLEHWH

aBnseTca_marepbto(X)

asnaetca_otuom(X)

ABnseTcsa_cbliHOM(X)

obwwe_poautenm(X)

3. Onucarb B BMAe Npasuna cregytoLimMe poACTBEHHbIE OTHOLEHUSA: cecTpa, Aesepb (bpar
My’Ka), Téwa (MaTb »KeHbl), NneMsHH1UA (fo4b Bpara unu cectpbl).
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BbiBoAgbl: B x0fe BbinosHeHUsA nabopaTtopHoi paboTbl Bbl MOMAy4MIM npeacrasneHne ob
OCHOBHbIX MOHATUAX A3blKa Prolog.

KoHTponbHbie BONpoChI:

1. [aiTe onpeneneHue npeaukara.
2. lMpuBeaute NnpMmMepbl NpeanKaTos, haKToB.
3. Kakwue onepauuv Hap npeaumkatamu B si3bike Prolog Bbl MOXeTe Ha3BaTtb?

JNlaboparopHas pabora 2.
BcTpoeHHble npeguKatbl A3bika nporpammuposaHus Prolog

TeopeTuueckas 4yactb

B Prolog ectb ocobbit Knacc npegukatoB, KOTOpble He Hago OMuCbiBaTb B pasgene
predicates, a UX MHOXeCTBa MCTMHHOCTU He Hafo 3aaasaTb B pasgene clauses, Tak kak Typ6o
Mponor «3HaeT» o HMX Bce. Takne npeanKaTbl Ha3blBAlOTCS BCTPOEHHbDIE.

BcTpoeHHble npeamkaTbl MOXXHO pa3feniuTb Ha OCHOBHbIE FPYMMbI:

1. BcTpoeHHble npeaukatbl ana BBOAA AaHHbIX

readint (nepeMeHHasn)

Bsog uenoro uucna

readreal (nepemeHHasn)

BBsog gencreurtenbHoro ymcna

readchar (nepemeHHas)

Beoa cumBona

readln (nepemeHHan)

Beopg, cTpoku

2. BCTpoeHHbIe npeguKatbl a4 BbiBOAA AAHHbIX

write(cn1cok cBsA3aHHbIX NepPEMEHHbIX)

BbiBOA Ha 3KpaH 3HAYEHUIM NEPEMEHHbIX U3 CMu-
cKa

3. BcTpoeHHble npeavKatbl ynpaBneHus 3KpaHoM

NI

MNepeBop, Kypcopa Ha HOBYIO CTPOKY

clearwindow

OuuncTka 3kpaHa

4. BCTpOGHHbIe MaTeéMaTnu4yeCkune npegnKartbl

Sin(X) Cuhyc X

Cos(X) KocunHyc X

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

Abs(X) Mopaynb X

Exp(X) JKcnoHeHTa X

Ln(X) HartypanbHbiii norapucpm X

Log(X) Decatnunbii norapuepm X

5. BctpoeHHble apudmeTnyeckue npegukarthl

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

’ ’
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MNpakTUuyeckas yacTtb

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

Xoa naboparopHoi paboTbl

1. 3anuwwuTe npasuna, SBNSAIOLMUECS PELLEHUAMU CNeayoWwmnX 3aaaHUN:

a) HaHbl fBa umcna au b, NONy4YUTb UX CyMMY, Pa3HOCTb, MPOU3BELEHHUE.

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

B) [laHbl pagnyc ocHOBaHUA W BbicOTa uMaMHapa. Haitn ero o6bEM 1 niowaas nosepxHo-
cTH.

r) [daHbl cTopoHbl @, b napannenorpamMmma v yron mexay Humu. Hantu nnowanb napanne-
norpamma.

2. Bbluncnute:

1) 2x + %y + 5.6;

2) (2x+ 8y + 4)/ 2;
3 y—x4

4) X+ xy + ¢

5) sin(x) + cos(3y);
6) 5x + /34z + %

3. Hanucatb nporpammy pelueHusa KBafpaTtHOro ypaBHEHMS.

BbiBOoAbI: B X04e BbiNoNHEHUA nabopatopHoi paboTbl Bbl MOMy4YMaM npeacrasieHe ob
OCHOBHbIX BCTPOEHHbIX Npeaukatax s3bika Prolog.

KoHTponbHbie BONpOChI:

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

JNaboparopHas pabora 3.
MoHAaTHe peKypCUBHOro anropuTMa, BUAblI PEKYPCUU.
Peanusaums peKypcuBHbIX anropuTMoB B A3biKe nporpammuposaHus Prolog

TGOPETM‘-IeCKaﬂ 4yacTtb

MNpaBuno HasbiBaeTCcs PEKYPCUBHbIM, €C/IM B €r0 TeJle HAXOOMTCSA €ro >Ke 3aroJIoBOK.
B Mponore cywecTteyet ABa BUAA peKypCHBHbIX MPaBus: NPOCTOE M 0606LWEHHOe.
PekypcuBHOE NpaBuio Ha3biBAaeTCA NPOCTbIM, €C/IN ero 3aroslIoBOK — HY/IbMECTHbIN Npe-
avkar. Mpasuio HasbiBaeTcss 060BLWEHHBIM, €C/IM €r0 3arofIoBOK — HE HY/IbMECTHbIN Npeau-
Kar.
O606LieHHbIE peKypcUBHbIE NpaBuna GblBalOT ABYX BUAOB:
* PekypcuBHOE npaBusio C HENOCPEACTBEHHbIM COMTACOBAHUMEM — €C/IM ero He
HY/IbMECTHbIM 3aro/IOBOK ABNAETCA NOC/eAHMM B Tesle NpaBuna.
* PekypcuBHOE NpaBUJIO C OT/IOXKEHHbIM COrNlaCOBaHUEM — €CJ/IM ero He HyJIbMecT-
HbI/ 3aroJIOBOK He SIBMSIETCS NOC/ELHUM B €ro Tene.
Mpu cornacoBaHnn 06OBLLEHHBIX PEKYPCHBHbIX Npasun [posior ucnonb3yer CTek.
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MNpumep 1. Boiumucauts n!

BcnomHuM pekypcuBHOe onpepenexue dhaktopuana:
1) N=1,n = 1.

2) N>1,nl = n*(n—1)!

MNporpamma umMeet BuA;

Predicates

fact(integer,integer)

do

clauses

fact(1,1):-1.

fact(X,Y):-X1=X-1,fact(X1,Y1),Y=Y 1*X.

do:-write(“N= "), readint(N), fact(N,FN), write(“N!= ", FN).
goal do.

MNMpakTUuyeckasa yacTtb

Lenb pabotbi: NpuéMbl NOCTPOEHUS PEKYPCUBHBIX MPOrpamM, NpUMEHEHUe PasinyHbIX
BMOB PEKYpPCUM A5 pelleHus 3aaad Ha sa3bike Prolog.

Xop, nabopatopHou paboTbi

1. [Ins vMHTepakKTMBHO BBOAMMOro HaTtypasnbHoro N BbIBECTM Ha 3KpaH B CTPOYKY 4epes
npoben uucna: 1, 2, 3, ..., N.

2. [Ina nHTepaKTMBHO BBOAMMOro HatypasbHoro N BbIBECTM Ha 3KpaH B CTPOYKY 4yepes
npob6en uucna: N, N — 1, ...,2,1.

3. na vHTepakTMBHO BBOAMMOro HatypasibHoro N BbIBECTM Ha 3KpaH B CTPOYKY 4yepes
npobenuucna: 1,2,3,..., N,N — 1,...,2,1.

4. Bbluncnutb cymmy kBagpatoB nepsbix N uucen, roe N BBoguTCs € KnaBuatypbl.

5. BbiBectnt Ha akpaH HOJL aByx uenbix yncen.

6. BbiBecTn Ha 3KpaH Bce uncna ot 1 go 2000, genawmecs Ha 8 v 3akaHuMBatowmecs 6.

BbiBoabI: B X04€ BbiNOSHEHUA NabopaTopHOM PaboTbl Bbl MOMYYMSIU NPELACTABIEHUE O pe-
anu3aumu peKkypcuBHbIX Npaeun B A3bike Prolog.

KOHTpOﬂbeIe BOMPOCHI:

1. Oawvite onpegeneHune pekypcum B f3bike Prolog.
2. MpuBepgute NnpuMepbl PEKYPCUBHbIX MPOLECCOB.
3. Kakwue Buabl pekypcuii B fi3bike Prolog Bbl MOXeTe Ha3BaTtb?

OupakTuyeckne marepuanbl

Bonpocbl HCKYyCCTBEHHOrO MHTENJIEKTA

B HacTosee BpeMs Ha NpaKTUKe NPUMEHSAIOTCA passfiMyHble noaxoapl K obpaborke nHdop-
Mauun, hopMUpYIOTCA U pa3BMBaIOTCS HOBble TexHonornm. OfHOM U3 HUX ABNAETCS TEXHONO-
rMA UCKYCCTBEHHOIO MHTENNEKTa. TepMUH UCKycCcTBeHHbIM uHTennekt (MN) MHorosHaueH, oH
BriepBble Obin BBeAéH [koHom Makkapty B 1956 r. Ha aHmwuiickom sasbike MU o3Haua-
et — Artificial Intelligence (Al). Heobxoaumo otmetutb, uto TepmuH MU He cesizaH c yenose-
YECKWM CO3HAHWEM U HE UMEET «aHTPOMOMOPGHON OKPACKWU». ITUMOJOTUS CIOBA «UHTEN-
nekt» (nar. Intellectus) o3Havaet B nepeBoae C NATUHCKOrO «MOHUMaHUEy», «PaCCyLOK» U NPo-
MCXOOWUT M3 co4yeTaHus cnoB intelligere, o3Havalowero «BOCNPUHWMATLY, «MNO3HABATHY,
«MbICNUTbY, U legere — «cobuparby, «4nTaTh».
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McKyccTBeHHbIM MHTENNEKT NpeacTaBseT cCOO0N «CBOMCTBO MHTE/IEKTYaslbHbIX CUCTEM Bbl-
MONHATb TBOPYECKUE (DYHKLUWUK, SBNAIOLLMECA NPEPOratMBoM YenoBeKa, HayKa U TEXHONOruA
CO3[aHWUA WHTE/IEKTYaslbHbIX MaluuH, OCOBEHHO WHTENNIEKTyasIbHbIX KOMMbIOTEPHbIX MNPO-
rpamm». UMW He nmeet B3aumocsasu ¢ Guonormuecku onpasaaHHbiMu Metogamu. Cospemer-
Hble cucteMbl MU orpaHuueHbl obnactaMu onpeneneHus, HanpuMep, NporpaMma Mrpbl B Wax-
MaTbl HE MOXXEeT OTBeYaTb Ha BOMPOCHI, NMOCBALLEHHbIE IMTEPATYpPHOMY TBOp4YecTBy. BmecTe ¢
TEM YCTaHOBJIEHO, YTO CTPYKTYpa UHTENIEKTYa/IbHOM CUCTEMbI COCTOUT M3 TPEX Bnokos — Oa-
3bl 3HAHWM, NPOLLECCopa U UHTENIEKTYaNIbHOrO UHTepdenca BblYMCIUTENBHON MaLLWHbI, HE UC-
MOJb3YIOLLLEro CNeLnanbHbliX MPOrpamMm BBOAA-BbIBOAA AAHHbIX.

B coBpemeHHOM hrunocodurm He peleH BONPOC O NPUPOLE U CTaTyCce YeNIOBEYECKOrO MH-
TeNNeKTa, NO3TOMY He CYLLECTBYeT U TOYHOIrO KpUTepUsa LOCTUXKEHUA KOMMbIOTEPAMU «pPa3yM-
HOCTM», XOTSi Ha 3ape MCKYCCTBEHHOrO WHTeNIeKTa Obln NpeanoXKeH psag runoTes, HanpuMep,
TecT TblopuHra, obOLLENPUHATASA €ro UHTeprpeTaumMs MOXKeT ObiTb chopMynnpoBaHa cnenyto-
wumM obpasom: «Yenoeek B3aMMOLENCTBYET C OQHWM KOMMbIOTEPOM M OAHUM YesnioBekoM. Ha
OCHOBAHWW OTBETOB Ha BOMPOCHI OH AO/MKEH ONpenennTb, C KEM OH pasroBapuBaeT: C YesioBe-
KOM WJIM KOMMbIOTEPHOM NPOrpamMMon. 3afada 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 yTBepKAaeT, 4To «pu3anyeckas CUM-
BONbHAsA CUCTeMa MMeeT HeobXxoaMMble U AOCTaTOMHble CPeACcTBa ANS NPOU3BEeAEeHUS OCHOB-
HbIX MHTE/IEKTYasibHbIX onepauuit». MHaue roBops, 6e3 BbINOMHEHWSA CUMBOJIbHbBIX BblYMUCE-
HWM HEBO3MOXHbl OCMbIC/IEHHbIE AEUCTBUSA, CMOCOBHOCTL BbIMONHATL CUMBOJIbHbIE BblYMCIIE-
HWMA AOCTaToYHa A1 TOro, YToDbl BbIMOMHATL OCMbIC/IEHHble aevcTeusa. [pegnonaraercs, 4to
€C/IN KaKOM-TO OBBLEKT, YeNIOBEK MM MallMHA AEUCTBYIOT OCMbIC/IEHHO, TO OHW BbIMOHAIOT
CMMBOJIbHbIE BbluncsieHnsa. Haoboport, koMnbiotep cnocobeH K NogoOHbIM BblYUCIEHUAM, Clie-
[0BaTe/IbHO, Ha ero OCHOBE MOXET OblITb CO3A4aH MCKYCCTBEHHbIW MHTeNeKT. [laHHas runotesa
noaBepraeTcs KpUTMKe, OIHAKO, HECMOTPA Ha 3TO, UccenoBaHua B obnactv MU ckoHueHTpu-
poBaHbl B 061acTh 06paboTku cumeosioB. BmecTe ¢ TeM, BHe 3aBUCMMOCTH OT MCTUHHOCTU AaH-
HOW rMNoTe3bl, CUMBOJIbHbIE BbIYUC/IEHUA — OCHOBA NMPOrpPamMMUPOBAHUSA KOMMbIOTEPOB U MX
3Ha4YeHue o4YeBUAaHO.

lNo3ToMy, HECMOTpPA Ha HaNIMYMe MHOXKECTBA KOHLENUMM noHnMaHusa 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 3HaHWW U CUCTEM JIOrMYECKOro BbIBOAA, UMUTUPYIOLLMX BbICOKOYPOBHEBbIE
NCUXUYECKUE NPOLLECCHI: MbILUNIEHWE, PACCYXXAEHME, PeYyb, SMOLMHK, TBOPYECTBO U T. A.;

» Bocxogawmi MU (anrn. Bottom-Up Al), 6uonornyecknii — msyyeHue HEMPOHHbIX ceTen
M 3BOJIIOLMOHHBIX BbIYUCIEHWIM, MOLENUPYIOLLMX UHTENINEKTYaNlbHOE NOBeAeHMWe Ha OC-
HOBe BMOIOrMYECKMX 3MIEMEHTOB, a TaKXXe CO3AaHue COOTBETCTBYIOLUMX BbIYUC/IUTENbHBIX
CUCTEM, TaKMUX KaK HEMPOKOMMbIOTEP UK BUOKOMMbIOTEP.

MocnegHui nogxod, CTPOro roeops, He oTHocuTCA K Hayke 06 MU B cmbicne, onpenene-

Hus, gaHHoro koHom MakkapTi, — ux ob6beauHsAeT ToNIbKO 00LLas KoOHeYHas Lefb.

Heckonbko cnos 06 MCTOPUM UCKYCCTBEHHOMO MHTESIEKTA, B TOM YWC/IE B HaLleW CTpaHe.
B Poccun konnexckuit coeethunk C. H. Kopcakos (1787—1853) npeanoxkun B 1837 r. npume-
HUTb NepcoKapTbl BO BpayebHOM fene C Lesblo AMarHOCTUKK 3aboneBaHnii U opMMpPOBaHUS
cxeMmbl fiedyenus. Mo cyTu gena, 3T KapTbl MOXXHO paccMaTpuBaTh Kak HEKOTOPYIO CUCTEMY WC-
KyCCTBEHHOIO UHTe/IeKTa.

B 1964 r. C. HO. Macnoe nogrotosun crarbio nog HaseaHueM «O6parHblii MeTod ycTaHoB/e-
HWUA BbIBOAMMOCTH B K/JIaCCMYECKOM MCYUCNIEHUW NpeauKatoBy». B Hel Bnepeble npeanarancs
MeTO/, aBTOMaTM4eCKOro No1ckKa foKasarte/ibCTBa TEOPEM B UCUYUCTIEHUU NPEAUKATOB.

B conepxaHue 141



https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D0%BB%D0%BB%D0%B5%D0%BA%D1%82
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D0%BB%D0%BB%D0%B5%D0%BA%D1%82

TOUYKA iipocm MH®OPMATHKA
A

B 1966 r. B. ®. TypunH paspaboran a3bik PEQAJI. 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 McuYUCNeHMn npeavkatos. Ab66pesuatypa [Mponor o3Hadaet NMPOrpammuposa-
Hue B JIOMuke. Heob6xoanMo OTMETUTb, YTO 3TOT A3bIK ONpPeaesin CyLLECTBEHHYIO 3MOXYy B Me-
Toaax o6paboTku uHdopmauuu. MNosBneHWe 3Toro A3bika NO3BOMMIO PEANN30BaTb Ha NPaKTU-
K& HUCXOAALLMIM MOAXOL B TEOPUM UCKYCCTBEHHOIO MHTENIeKTa. B nutepatype 13BecTHO MHOro
NMPUMEHEHUM JaHHOIo A3blKa B Pa3/iMuHbIX cchepax AeATeNIbHOCTU YesloBeKa, B TOM YUC/Ie U B
chepe obpasosaHus.

Azbikn nporpammuposanua PEDAJ] u MPOJIOI oTtparkatoT Tak HasbiBaeMyto AeKnapartvs-
HylO mapagurmy nporpamMmmupoBaHus. [porpamMma, HanucaHHas Ha 3TUX A3blKax, OTparkaeT
onvcaHve — Aeknapauuio 3agadyu. MHol nopxopn unv napaguvrMa CBsizaHbl C ONMUCAHUEM arn-
ropMTMa pelueHus 3apadu, oHW xapaktepHbl ana aseiko C, C++, Python, JAVA, PASCAL,
SCRATCH, oTHOCAWMXCA K MMNepaTUBHOM napagurme. B WwKonbHOM Kypce MHopMaTUKK U3y-
4aloT B OCHOBHOM UMMepPaTUBHbINW, aNroOpUTMUYECKUI NoaXos,.

[ns noppo6HOro paccMOTPEHUSI OCHOB JTIOFMYECKOro NMPorpaMmM1MpoBaHma Heobxoaumo ob-
PaTUTbCA K OCHOBaM MaTteMaTM4ecKoMn TOTMKKU U 0603HAUYMTb HEKOTOPbIE MOHATUS U TEPMUHDI.

KoHcTaHTbl, B 3TOM KayecTBe MoryT ObiTb ntobble 3neMeHTbl ntoboro MHoxkectea. Hanpu-
Mep, YMCJ/IOBble W NuTepasnbHble KOHCTaHTbl: 2; 35; 3,14156 — uucnoBble KOHCTaHThbI; @, N,
PROLOG — nuTepanbHble KOHCTAHTHI.

MepeMeHHble — 3TO CMMBOJIbI, KOTOPbIE MOTYT MPUHUMATbL NtoOble 3HAYEHUA U3 MHOXKE-
CTBa KOHCTaHT.

DyHKuMKM — npencTaensAoT cobor oTobparkeHne ogHOro MHoxKecTea B apyroe. [Npumepom
MOXXeT ObiTb (DYHKUMA yyeHUK (X) = y, CTaBALAs B COOTBETCTBME MHOXKECTBO Y4alUUXCHA W
MHOYECTBO K/TACCOB LUKOJbI.

KoHcTaHTbl, NnepemMeHHble U DYHKLMM B MATEMATUYECKOMN NOrMKe 0ObeAnHEHbl 0OLWMM Ha-
3BaHWeM — TepM.

Hap obbektamu mMoryT ObiTb onpeaeneHbl otHolweHus. OTHOLWeEHWe onpeaenseT COBOKYM-
HOCTb 3/IEMEHTOB M3 NpeaMeTHOM obnactv u npeacrasnseT cobon oTobparkeHne U3 MHOXKe-
CTBa 3/IEMEHTOB B MHOXeCTBO, cocTosulee u3 apyx anementoB {UCTUHA, JIOXKb}. Hanpu-
Mep, OTHOLLUeHWe nana (X, y) onpenenseT COBOKYNHOCTb nap (X, y), TaKUX, YTO 3/1€MEHTbI MHO-
)KecTBa JIlOAeN X U Y HaxopaTcs oTHoweHuu pogactea nana. CoBokynHocTb nap (X, y) ectb
MHOXEeCTBO MaTtepew 1 aetel. B matemarnyeckom norvke naloTcs MMeHa, HasbiBaeMble Npeau-
KaTHbIMW CUMBOJ1aMU, & CAMU OTHOLLEHMSA Ha3blBAKOTCA Npeaukatamu. B npumepe nana — npe-
AMKaTHbIM cumBon. Mpeaukar onpenensercs cnegyowmm obpasom.

MNpenmkat — ato BbipaxkeHue Bupa P(t;, t,,...t,), roe t; — Tepm, a P — m-apHbli npeau-
KaTHbIM cumBon. lMNpeaukar P(t,, t,,...t,,) YnTaeTca Kak «P — crnpaBefMBO AN COBOKYMHOCTH
(t1, tZ""tm)»'

B noruke onpeneneHbl nornyeckue cBazku: &, v, —, <=, <>. OHM COOTBETCTBEHHO O3Ha4a-
0T «M», «UJIU», «HE», «ECNIUY», «TOTAA M TOJIbKO TOrAa». JTU CBA3KU MOXXHO MCMO/b30BaTh A/
obpazoBaHusA flormyeckux dopmyn. Jlornyeckne CBA3KM MOryT ObiThb BbipaXKeHbl ApPYr 4Yepes
Apyra.

B matematnuyeckoi noruke Hapsgy Co CBA3KaMu BBOAMTCS NOHATUE KBaHTopa. Cywecteyet
KBaHTOp 0OWHOCTM — V U KBaHTOp cywecTBoBaHuA — . KBaHTOpbl onpeaensioT npeaesnbl
M3MeHeHUs nepemMeHHbIX. Jlornyeckoe BbipaxkeHue, cTosiLee MNoc/ie KBaHTOpa, HasblBaeTcs
obnacTblo AeMCTBUA JAHHOMO KBaHTOpA.

MNpuBenéHHble NOHATUA NO3BONAIOT ChopMyNMpPOBaTh NOHATHE hopmyna.

®opmyna — 3TO NpeauKart UK BbipaXKeHWe, COCTaBneHHOe U3 (opMyN C NOMOLLbIO NI0rU-
YECKMX CBSA3OK U KBAaHTOPOB.
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HeobxoaMmMo oTMeTUTb, YTO onpeaeneHne NOHATUSA hopMYy/bl PEKYPCUBHO, B HEM MPUCYT-
CTBYET NOHATUE «hopMyax».

C nomoLwblo NoHATUS «hopMyNia» MOXHO ONnpeneNiuTb NpeasioXKeHUe.

MNpepnoxeHne — 310 chopMyna, B KOTOPOM Karkaas NepeMeHHas HaxopuTcs B npepenax
LEWUCTBUA KBaHTOpa obwHOCTU. B Lensx nakoHWYHOCTU B 3anvcu MpeasioXKeHWM KBaHTOPbI
06LHOCTH OMyCKatoTCA.

MNprMepoM NpennoXxeHUs MOXKET CNYXKWUTb BblparKEHUE:

6abyLka (x, y) < mama(x, z),mama(z, y).

CopepkatenbHo 3Ta 3anMcb O3HadaeT, 4to babylika — 3TO «MamMa Mambli».

Ncnonb3ys BBeaEHHbIE NOHATUA POPMYIbl U NPEANOKEHUA, MOXKHO onpeaenuts nioboe or-
HOLLUEHWe, BbipakaloLLee CBOMCTBA 3/IEMEHTOB. JTO O3HAYAET, YTO €C/M A1 HEKOTOPOW COBO-
KYNMHOCTbIO 3/1eMEHTOB 3aaaHa opMmyna unu npepnoxeHune, npuHumaiouee 3HayeHne NCTU-
HA, To 3Ta COBOKYNHOCTb SIB/INETCA MHOXECTBOM 3JIEMEHTOB, 33[laBaeMbiX AAHHOM hyHKUKEN
WK npepnoxeHueM. Taknum obpasom, MOXKeT BbiTb CHOPMYIMPOBaHa TeOPUS, NO3BOSAIOLLASA
onpenensaTb MHOXECTBA, OHA HAXOAWUTCS B OCHOBE UCHUC/IEHUA NpeArKaToB, KOTOpoe, B CBOKO
ouepeppb, aBnsetca 6ason a3bika noruyeckoro nporpammuposaxusa MPOJOT.

Kak M3BecTHO, MHOXEeCTBO MOXeT ObiTb 33A4aHO C MOMOLLbIO MEePeYUC/IEHUS 3EeMEHTOB
MHOecCTBa Mbo onpeneneHnMeM CBOWCTB ero anemMeHToB. B nepsom cnyyae gns onucaHus
3/1EMEHTOB MHOXECTBa MOXET ObITb MCMO/Ib30BAHA COBOKYMHOCTb (hAKTOB, ABSAIOLLMXCA CUH-
TaKCUYECKOW KOHCTPYKLMEN A3blka. BMmecTe ¢ Tem yacTo GbiBaeT HeobxoauMo 3aaath onpege-
NEHHbIE CBA3M U OTHOLLEHUA MeXay obbeKTamu. Takue CBSA3U M OTHOLLIEHUS 3a4atoTcs Npu no-
MOLLM NPaBWJ/, KOTOPbIE TaKXe NPUCYTCTBYIOT B YMC/ie CUHTaKcu4yeckux anemeHTos MPOJIOMa.
MNpaBurna No3BoNAIOT COKPATUTL YMCIO (haKTOB, 6asa 3HaHUM (TaK 0ObIYHO HA3bIBAKOT NPOrpam-
my Ha [MPOJ10le) ctaHoBUTCA Gonee nakoHW4HoW. MMpaBUNO MOXKHO MOCTPOWUTL, MPUMEHSAS
NPUHLMN pa3fefieHns UCXOLHOW 3ajaun Ha bonee npocTble. TakoW Noaxop HasblBaeTca fe-
Komnosuuuen. lMpouecc 4EKOMNO3ULMK 3aBepLIAETCA, KOrLa OTHOLLEHWUS CBA3bIBAOT 3admK-
CUpOBaHHble B 6a3e 3HaHWUM 06beKTbl. B kayecTee npumepa npveesémM NoCTpoeHne POACTBEH-
HbIX OTHOLLEHWHI:

6abyLwka (x, y) < mama (x, z), Mmama (z, y);

6abyLika (x, y) < mama (x, z), nana (z, y);

Jenywka (x, y) < nana (x, z), nana (z, y);

Jenywka (x, y) < nana (x, z), mama (z, y).

Ecnu BBecTM npaBuno, onpenensiollee NOHATUE «POAUTENbY:

poauTens (x, y) < mama (x, y);

poauTens (x, y) < nana (x, y).

TOraa NoHATUA Aeaylika v 6abyLika MOXKHO onpeaenuTb NpoLe:

6abyLka (x, y) < mama (x, z), poauTens (z, y);

Jenywka (x, y) < nana (x, z), pogutens (z, y).

Ecnu k paHHoM 6ase 3HaHMM 006aBUTb HECKOJIbKO (haKTOB, onpeaensaiowmx Mam v nar, To
nosnyyaercsa 6asa 3HaHWM «CeMbs»:

mama (Cawa, Pepns);

nana (Cepéxa, Pens);

mama (Ons, Cawa);

nana (Konsa, Cawa);

mama (/Troga, Cepéxa);

nana (Peps, Cepéxa);

poauTens (x, y) < mama (x, y);

poauTens (x, y) < nana (x, y);

6abyLka (x, y) < mama (x, z), poauTens (z, y);

nenywka (x, y) < nana (x, z), pogutens (z, y).
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[aHHoi 6ase 3HaHui ¢ nomowbto cpeacts [MPOJIOMa moxkHo 3aaatb Bonpockl. Hanpumep,
«fAsnsetca nu Cawa mamon Mean?» unu «Asnserca nu Onsa 6abywkon Megn?».

? mama (Cawa, Peps);

Oteer — UCTUHA;

? 6abywka(Ona, Pens);

OtBer — UCTUHA.

BbinonHas nporpammy, cuctema MNPOJIOI yctaHoBuna, 4To B paccMarpuvBaeMoi CeMbe
Ona — 6abywka Pean, a Cawa ero mama. Komnblotep BbINOMHWA YCIOBUSA TeCTa TblOpUHra, B
COOTBETCTBUM C KOTOPbLIM OH CAesa NpaBusibHbI BbIOOP M €ro MOXKHO MPU3HATDL «YMHbIM».

Bo3MOKHbIMK HanpaeneHUsIMK NMPUMEHEHUS NTOTMYEeCKOro MPOrpaMMUPOBaAHUA ABNAETCS
pabota c 6a3amu AaHHbIXx. MOXKHO 4OCTATOYHO €CTECTBEHHbIM 0OPA30M OMUChIBATL 3anpochl,
KOMOWHMPYSA NpeaunKaThbl, MPUUYEM Hay4UTb MUCaTb TAKME 3anpoCbl MOXKHO AaXKe 4YesioBeKa, Co-
BEPLUEHHO HE3HAKOMOrO C JIOrMYECKUM nporpammupoBaHueM. Jlornyeckoe nporpamMmmmpoBa-
HUE NMPUMEHSAIOT M A5 pelueHns npobnem CTpyKTypu3aummn 1 pasbopa TekcTa Ha OCHOBE rpam-
MaTUYeCKMX MpaBul.

Ho B 3apgauax cosgaHuMa KayecTBEHHOro TeKCTa HeobxoaMMO 0BpaTUTbCs K TEXHONOMMM
NMpUMeHeHUs HenpoceTen, KoTopas byaeT paccMOTpeHa rnosaHee.

AHanus v reHepaums npennoXKeHUn ABNAETCA COXKHOW 3adadven. [1pu co3paHnm n Bocnpum-
ATUM TEKCTa Ye/IOBEK OCHOBbLIBAETCS HE TOJIbKO Ha Habope CNOB U UX CEMAHTUKE, HO M Ha Cob-
CTBEHHOM BMAEHUW OKpYy)Katowero Mupa. Hanpumep, ecnun B 6ase gaHHbIx copep>kutca dakt
«Meta orpemoHTMpoBan One KomnbloTep», TO Ha Bonpoc «Pasbupaetca nu MNeTa B KomnbloTe-
pax?» Hesb3s NONY4YUTb OTBET OT NMPOrPaMMbl, XOTA KXKETCS, YTO peLleHue «o4eBuaHo». N3-3a
HW3KOM CKOPOCTW aHasM3a U 0COBEHHOCTEN MPUMEHEHUS IOTMYECKUX A3bIKOB MX He yaaérca
NMPUMEHATb ANS PeLleHUs 3a4a4M NoMcKa KOTMKOB Ha KapTuHKe. OfHAKoO 3aa4M CUMHTaKCcu4e-
cKoro pa3bopa, aHanM3a TEKCTOB M TOMY MOAODOHbIE Ha IOrMYECKUX A3blKax yaaeTcsa peluarb.

Eweé ofHO npuMeHeHMe NorMyeckoro NporpaMmMMpoOBaHUsA — MOUCK pelueHui. Ecnun ectb
Habop 3HAHUI O HEKOTOPOM CUCTEME U HY>KHO MOHATb BO3MOXXHOCTb OOOMTH €€ 3aLuTy, TO 3TO
MOYKHO JTJAKOHWMYHO OMMcaTb NPU MOMOLLM NTOTMYECKUX SI3bIKOB M Ha4aTb NPOLLECC Noucka pe-
weHun. NMomumo 3apay nepebopa nerko pelwmTb Te, rae TpebytoTcsa NorMyeckue paccyXkaeHus,
aHanMn3 KoJa Uau ecTeCTBEHHOro TeKCTa.

Asbik MNponor MoXKHO MCMob30BaTh A1 CO3AaHUA COOCTBEHHOrO A3blKa CO CBOMMMU MpaBu-
namu, no3BoNAOWMUMU OpraHM30BaTb B3aMMOLENCTBUE MEXAY Pa3/IMYHLIMU NPeaMETHbIMK 06-
nacTamu.

BakHO oTMeTUTb, YTO MpPOrpaMMbl Ha JIOFMYECKUX SA3blKaxX OKasblBaloTCA He3dEKTUBHDI,
HO YA0OHbI, 0COBEHHO eciv peyb He MAET 06 orpaHUYeHHbIX, CreLnanM3MpoBaHHbIX PeLleHn-
Ax. MporpamMma Ha MMNepaTMBHOM fA3blKE UCMOMHAETCSA BbICTpee aHaNorMyHoW NporpaMmsbl Ha
JIOrMYecKoM, HO 3aTpaTtbl Ha HanMcaHue nporpamm Ha [posore HUXe B pasbl.

B Hawe#M cTpaHe B Kypce nHdbopMaTUKn akTMBHO npuMeHsncs lNponor-/l, ocHoBaHHbIM Ha
MPUHLMMNAX MaTeMaTMYyeCcKoM NIOrMKK, NpeacTaBnan cobor HUCXOAALWMIA NOAXOA K TEXHOMOMM-
AIM «UCKYCCTBEHHOIO WHTEN/IEKTa», OH bl peann3oBaH Ha LUKOJIbHbIX KOMMbloTepax U 6bin
JOCTYyMeH ydawumcs, usydarowmnm nHgopmatnuky. OcobeHHOCTbIO TPaHCIATOPOB 3TOro A3blKa
NporpamMMMpoBaHusa 6bi10 UCMOSIb30BaHWE POAHOrO A3blKa YHaLLMXCS, B YACTHOCTH, PYCCKOro
A3blKa, KaK OCHOBbI MOCTPOEHUS UHTepdenca B3aMMoaeNCTBUSA NOSIb30BaTeNsA U KOMMblOTEpPa.

MN3yueHne peknapaTMBHbIX A3bIKOB MPOrpaMMUPOBaHUs, Taknx Kak [ponor, no oueHke ps-
[a MeTOAMCTOB-UCC/efoBaTeNen, LenecoobpasHo Kak BTOPOro rno nopsaaKy A3bika nocre usy-
YeHWs A3bIKOB UMMEPATUBHOMN NapaiurMbl. ITO MHEHWE OCHOBAHO Ha HECKOJIbKMX apryMeHTax.
Bo-nepBbix, M3y4yeHMe norvyeckoro nopxona NpenocTaBfsieT BO3MOXHOCTb HAy4YUTbCA MbIC-
NUTb MHade, 6onee rnyboko ocBOWTb Npouecc pa3paboTku. Bo-BTopbix, BaXHO paccMoTpeTb
anbTepHaTUBHbIE METOAbI PelLeHMs 3aaaqu, ucnonbsys Mponor. B-tpeTtbux, 6biBaeT yaobHo co-
3[aTb Ha JIOrMYECKOM fi3blKe MPOTOTWM, peannsylolmi Tpebyemble yHKLUMKU, U 3aTEM Ha ero
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OCHOBE CO34aBarTh MNOJIHOLEHHOE pelueHue. B-ueTBEpTbIX, faXe ecnv noruyeckue A3biku pes-
KO NPUMEHSIOTCS B peasibHOW NpaKTWKe, HO AeKnapaTUBHbIM NOAXOA BCTPEYaeTcsa AOCTAaTOYHO
4acTo, TaK KaK MHOTM1e A3blKW peasim3yloT B cebe nornyeckue unm dyHKUMOHasbHbIE 3/1IEMEHTbI.

Bocxopswas napagurma 6bina chopmynuposara B 2009 r. Ha ocHoBe MAEONOrMU HEMPOHHbIX

ceTtel, unun Herpocetei. CnefyeT OTMETUTb, YTO OHA MOJy4YMNa B HaCTosLLEe BPeMs LOCTaTOYHO
LUMPOKOE pacnpocTpaHeHue. HepoceTn B HacTosLee BpeMs NPUMEHSIOTCA A1 AUArHOCTMKM 3a-
6oneBaHui, B prHAHCOBOW M BAHKOBCKOM cchepax, Ha TpaHcnopTe A ynpasieHus GecrnunoTHbI-
MW aBTOMOOUIAMU, B MPOMBbILLIEHHOCTH, CENIbCKOM XO3AK1CTBE, 06pa3oBaHUK U chepe UCKYCCTB.
HelpoHHble ceTn ABNAOTCA OQHMM M3 BEKTOPOB Pa3BMTUA UCCefoBaHWM B obnactu paspa-
60TKM UCKyccTBeHHOro uHTennekrta (MU). B ocHose 3Toro nogxoaa HaxoamUTCa NonbiTKa MoAe -
pOBaTb HEPBHYIO CUCTEMY Ye/IOBEKA, BK/IlOYas ee CnocobHOCTb K camoobyyeHuto. ITO MOXKHO B
onpeaenéHHON CTeneHn paccMaTpuBaTh Kak MomnbiTKy CMoAeMpoBaTb paboTy Mo3ra yesioBeKa.
NckyccTBeHHbIe HEMPOHHbIE CETU — 3TO BbIYMC/IUTENbHBIE CUCTEMbI, CNOCOOHbIE K CAMO06-
y4YeHUIo, MOCTENEHHOMY yBENIMYEHUIO CBOel npoussoauTenbHocTU. CTpyKTypa HEMpPOHHOW ce-
TW BKJIlOYaeT:

— WCKYCCTBEHHblE HEMPOHbI, ABNSAIOLMNECS 3NIEMEHTAPHbIMU, CBA3AHHBIMU APYr C APYrOM
eavHULaMu;

— CuMHanc — npeacrasnseT coboi CBA3b, UCMOMb3YEMYIO A5 NEPeaavn-rnosyyeHns mH-
¢opmMaumm mexxpy HeMpoHamu;

— CMUrHan — 3TO HenocCpeAcTBeHHO nepepaBaemas UHbopMaums.

Cdhepa npumeHeHMs UCKYCCTBEHHbIX HEMPOHHbIX CeTel NOCTOAHHO pacluMpseTcs. B HacTo-

sillee BPeMs OHU NPUMEHAIOTCA B cneaytomx obnacrax:

— MawuHHoe obyyeHue (machine learning), sBnawoweecs ogHUM U3 BULOB UCKYCCTBEH-
Horo uHtennekta. OHo ocHoBaHo Ha 0byyeHnn MU MHorouncneHHbIMU NpUMepamu oa-
HOTUMHbIX 3aaad. MawnHHoe 0bydYeHMe aKTUBHO MCMOMb3YIOT Pas/iMyHble MOUCKOBbIE
cucTeMsbl, Takue Kak Google, AHpekc, BING, BAIDU. Ha ocHoBe MHOrouMcieHHbIx no-
MCKOBbIX 3aMpOCOB, BBOAMMbIX MOJIb30BATENSAMU €)XeAHEBHO B 3TUX NMOWUCKOBbIX CUCTe-
Max, aNropUTMbl JaHHbIX cMCTeM obyyatoTcs onpeaensaTb Hanbosee pesieBaHTHblE AaH-
Hble, YTOObl NO/b30BATENN HAXOAWIU UMEHHO TO, YTO UM HeOOXOAMMO;

— B pobOTOTEXHMKE HEMPOHHbIE CETU MPUMEHSAIOTCA A1 CO34aHWA Pa3/IMUYHbIX aifopuT-
MoB, obecrneuynBalomMX UX (PYHKLMOHMPOBAHWE, HampuMep, Pacrno3HaBaHWe peun M
06pasoB, CUHTE3 PeYM U T. A.;

— CO3[aTeNI1 KOMMbIOTEPHbIX CUCTEM MPUMEHSIIOT UCKYCCTBEHHble HEMPOHHble CeTU ANs
BbINOSIHEHWUS NapanesbHbIX BbIYUCIEHWN;

— WCNOosNb3ys HEMPOHHbIE CETU, MOXKHO peLlaTb C/I0XKHbIE MaTeMaTUYeCKUe 3a0a4u.

MNpuHaTa cnepytowasn knaccudbmKaums HEMPOHHbIX CeTeu:

* CBEPTOYHbIE HEMPOHHbIE CETH

* PEeKKYpPeHTHble HEWPOHHbIE CeTH

* HeWpoHHasA ceTb Xondwunaa

CBEpTOYHbIE CETU — CaMblVi NONYNSAPHbIN BUL UCKYCCTBEHHbIX HEMPOHHBIX ceTei. OHM ach-

(beKTMBHO NPUMEHSAIOTCA B CUCTEMAX Pacrno3HaBaHWA BM3yasibHbIX 0ObeKTOoB M 0bpaboTke pe-
uun. Takne HeMpPOHHbIE CETU NIErKO MacLUTabupyloTCa U UCNONb3YOTCA A1 pacno3HaBaHusa 06-
pa3oB, Ntoboro paspeLleHnsi, NOCKOJbKY B 3TUX CETAX NMPUMEHSAIOTCA TPEXMEPHbIE HEWPOHbI.
BHyTpu ogHOro cnost HEMPOHbI CBA3aHbI UL HEOONBLIKMM NOJSIEM, Ha3bIBAEMbIM PELEeNTUBHbIM
cnoeM. HeMpoHbl fpyrux cNo€B cBsA3aHbl C MOMOLLbIO MPOCTPAHCTBEHHOMN NoKanu3aunn. OyHk-
LIMOHMPOBAHWE COBOKYMHOCTU TaKUX CJIOEB PeasniM3yioT creuuanbHble HelMHerHble hUnbTpbI,
yuuTbiBalOLLME BCE BOJbLLEE KOMMYECTBO MUKCENEN.

PeKyppeHTHbIMW Ha3biBaIOTCS HEMPOHHbIE CETU, COEOUHEHUS MEXLY HEMPOHAMKU KOTOPbIX

06pasyloT opueHTUPOBaHHbIM LnKI. OHW UMelT creaytoume 0cobeHHOCTH:
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* Ntoboe coeMHEeHWEe UMEET CBOM Bec, ABMAIOLMIACA BMECTE C TEM MPUOPUTETOM;

* y3nbl MOTYT GbITb MO0 BBOAHbLIE, MO0 CKPbITbIE;

* B PEKYPPEHTHOM HEMPOHHOMW CETU MH(OPMaLUsA NepefaETCA C/IOM 3a C/I0EM MO NPSMOM U
HenocpeaCcTBEHHO MeXAy HEMPOHaMU;

* 0COBEHHOCTb PEKYPPEHTHON HEMPOHHOW CETU COCTOMUT B HANIMUUKM 0COBOM «0bnacTu BHU-
MaHusA», B KOTOPOWM MaluMHe onpeaensatoT dparMeHTbl AaHHbIX, TPeOYyoLWMUX AONOSHU-

TefibHoW 06paboTKHy.

PekyppeHTHble HEMPOHHbIE CETU MPUMEHSIOTCA B pacrno3HaBaHUM M 0OpPaboTKe TEKCTOBbIX
AaHHbIX (B yacTHOCTM, Ha base Takux ceTei pabotaiotr Google-nepeBogumnk, ronocosomn no-
mowHuK Apple Siri).

HelpoHHas cetb Xondwunaa npencrasnser cobol caMoaccoumMaTMBHYO CETb, CMOCOOHYO
BbINOSIHATbL yHKUMIO namaTi. OCHOBHOE e€ NpUMeHeHWe — BOCCTaHOB/IeHMe obpasua, coxpa-
HEHHOrO NpeXxae HeMPOHHOW CEeTbIO, MO NPEACTABISEMOMY Ha BXOAE UCKAXXEHHOMY obpasLly.

O6nactb NpMMeHeHWUA HEMPOHHbIX CETEN B HACTOSLLEE BPEMS OYEHDb LUMPOKA.

Hanpumep, «ymHble» nnennuctbl Mysbiku (Hanpumep, AHpekc.Mysbika unm YouTube nop-
OUpPatOT YHUKa/bHbIM NAEMIUCT, UCXOAA U3 TOTO, YTO Bbl CNYLLAETE Yalle BCEro, U peKoMeHay-
0T nonb3oBarento). HelMpoHHble ceTn, KoTopble Mosiy4aroT NOCTYMMBLUYIO OT MOJb30BaTeNien
nHGOpMaLMIO, AaHANU3UPYIOT €€ U NPOrHO3UPYIOT TO, YTO MOKET EMY NOHPABUTLCS.

Ewé ogHMM HanpaBneHneM NpUMeHeHWUs HEMPOHHbIX CeTel SABNSETCA AMAarHocTUKa 3abo-
NeBaHWI CeNbCKOXO3SUCTBEHHbIX KynbTyp. Mcnonb3ysa dotorpacdmm pacteHui, MOXHO C BbICO-
KOW CTeneHblo TOYHOCTH OnpeaenvTb Bug 3abonesaHusa n cnocobbl ero neyeHus.

lNporHo3upoBaHWe noroabl B HacTosilLlee BpeMs peasi3oBaHO C MOMOLLbIO MPUIIOXKEHUS
«fAnpekc.MNoroga», paboTatoLero ¢ BbICOKOM TOYHOCTbLIO M MO3BOJIAIOLLErO ONpeaeuTb MeTe-
OpPONOrMyecKkme U3MeHeHUs C TOYHOCTBIO 1O HECKONbKMX MUHYT.

PacnosHaBaHue peuu No ABUXKEHUAM ryb yenoBeka, OCHOBAHHOE HA HECKOJIbKMX ThiCAYaX
BMEO3an1cen, peannsoBaHo B aHmuickon cucteme LipNet. Kak cnenyet us pesynsratos Te-
CTMPOBaHMWs, HEMPOHHaA CeTb CNocobHa NpaBubHO pacno3HasaTb pedb B 6onee yem 90 npo-
LleHTax cly4yaes.

MNocTpoeHne onTMManbHOro MapLupyTa ABUXEHUSA TpaHCNopTa B ropoAax, No3BONAOLLErO
ob6be3sxarb Npobku. MNprumepom MoXKeT ciyuTb cuctema Avgekc.Kaprbl.

Mo>xHo npuBecTH eLe u apyrue npuMepsl.

B HacTosLLee BpeMs MCKYCCTBEHHbIW MHTENNEKT NosiydaeT BCE Hosbluee pacnpocTpaHeHue
B cchepe obpasosaHua. PopMUpPYIOTCA pasHble NOAXOAbl MO CTPYKTYpPU3aLIMKU HaMpPaBieHUA U
ob6nacrtei npumeHeHuns MN. Bo mHormx pabortax BbicKasbiBaetcs Te3uc o Tom, yto MM — oc-
HOBa COBpeMeHHOW cucTeMbl obpasosaHus. Ocoboe 3HadeHne NN nmeet ansa cuctembl anek-
TpoHHOro obpasosaHusa. Hanpumep, «Akcenepartop oHnanH-wkon ACCEL» sbigenser cneny-
toLLIMe HanpaBneHus ucnonb3oeaxHus UN:

— MW ctaHOBMTCA NONHOLEHHbIM YyYyacTHUMKOM YyyebHOro npouecca, obecrneynBaowmnMm

afganTUBHOE U MEepPCOHaNIM3UPOBAHHOE OByYEeHWE U KOHTPOSIb 3HAHUI B PEXMUME pealib-
Horo BpeMeHW. Ha ocHoBe aHanu3a [eATeNbHOCTM yYEHMKA U yUUTens B npouecce npo-
BeaeHus 3aHAaTM MU cnocobeH namMeHUTb TpaekTopuio obydeHus;

— WU nozsonsert, ncnonbsys reMmMmucdmKaLmio, NOBbICUTb 3aMHTEPECOBAHHOCTb YHYaLLMXCS.
MoryT ObiTb UCMOJIb30BaHbl Pa3fiMyHble, OCHOBAHHbIE HA UFPOBbIX NMOAXOAAX NPOrpam-
Mbl 0Oy4eHUs;

— Ha ocHoBe cucteM MW Bo3MOoXkHa aBTOMaTM3aums MHDOPMaLMOHHBIX NpoLeccos B cde-
pe obpa3oBaHus. ITO MOXKET ObITb OTHECEHO U K (POPMUPOBAHUIO MPOrpPamMM U METOAMK
0byyeHus, aKTMBHOE NMPUMEHEHWE HEKOTOPbIX 3/IEKTPOHHbIX 06pasoBaTenbHbIX pecyp-
Cbl UCK/IOYAET yyacThe YesioBeKa: 4yaT-60oTbl OTBEYAKOT Ha BOMNPOCH, pobOTbl MPOBOAAT
YPOKH, aCCUCTUPYIOT yUUTENIO.
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Cpepna nporpammupoBaHusa gna Arduino

NMnaHupyeMblie pesynbraTbl OCBOEHMA y4eOHOro npeamMeTta
C ONMUCAHMEM YHUBEPCAsbHbIX Y4E€OHbIX B,EeUCTBUN,
AOCTUraeMbix obyyarowmMmucs

JInyHocTHbIE:

MOBbILLEHWE CBOEro 06pa3oBaTe/IbHOro YPOBHS U YPOBHS FOTOBHOCTU K MPOAOIKEHUIO
0byyeHus c ucnonbzosaHnem UKT;

chOpPMMPOBAHHOCTb MPEACTAB/IEHMI O MUpPe NPOdEeCccHUi, CBA3aHHbIX C POHOTOTEXHU-
KOW, U TpeboBaHUAX, MPeabABASEMbIX Pa3/IMYHbIMK BOCTPeOOBaHHbLIMKU NPOdeccUsamMu,
TaKMMU KaK WHXXEHEep-MexaHWK, KOHCTPYKTOP, apXMTEKTOP, NPOrpPaMMUCT, MWHXKe-
HEP-KOHCTPYKTOP Mo pobOTOTEXHUKE;

HaBblKWM B3aUMO- U CaMOOLIEHKH, HaBbIKK pediekcuu.

[peameTHble:

onpenenatb, pasnnyatb U Ha3blBaTb AETA/IM KOHCTPYKTOPA;
3HaTb NPUHLMMbI AENCTBUA INIEKTPOHHbIX U 3NIEKTPOMEXAHUYECKUX 3NIEMEHTOB;
NOHMMATb Ha3Ha4YeHWe 3N1EMEHTOB, UX DYHKLMIO;

BNafeTb OCHOBaMW pa3paboTKWM asropuTMOB M COCTaB/IEHUS MPOrPaMM ynpas/ieHus
poboTowm;

3HaTb NpaBufia COEAUHEHUSA feTanel B eAMHYIO 3NTEKTPUYECKYIO Lienb;

NMOHUMaTb HaMWCaHHbIW NPOrPaMMHbIM KOA, yNpaBieHUsa YyCTPOMCTBOM, BHOCUTb HE3Ha-
YyuTeNbHble U3MEHEHUSA, HE 3aTparuBaloLLMe CTPYKTYpy nporpammel (Hanpumep, 3Haye-
HWSI KOHCTAHT) NepeMeHHbIX;

NMPOBOAMTL HACTPOMKY M OTNAAKY KOHCTPYKUMKU poboTa;

3anuncbiBaTthb OTNAXKEHHbIM NPOrpaMMHbIN Kog Ha nnaty Arduino, Habnoaatb U aHanM3un-
poBartb pesynbrar pabortbl;

MPOXOAMTbL BCE 3Tarbl MPOEKTHOW AeATENIbHOCTH, CO3A4aBaTb TBOPYECKUe paboTbl.

MeTtanpegMeTHble:

nepepabarbiBatb NOSyYeHHYO MHMOPMaLMIO: AefaTh BbIBOAbI B pe3ynbTaTte COBMECT-
HOM paboTbl BCEro Kfacca, CpaBHMBATL U rPyNnUpPOBaTh NpeamMeTbl U MX obpasbl;
CaMoCTOATENbHO BbIAENATh U POPMYIMPOBaTb NO3HABATE/bHYIO Lieb;

MCMosb30BaTh OOLLME NMPUEMDI peLleHWs 3a4ay;

KOHTPONIMPOBATb U OLEHMBATb NPOLIECC U pe3ysibTaT AesATeNIbHOCTH;

BblOMpaTb 4ENCTBUS B COOTBETCTBMU C MOCTAB/IEHHOW 3a4a4er U YCIIOBUAMMU €€ peasu-
3aumu;

yMeHWe BbINOJIHATb y4ebHble AeNCTBUSA B YCTHOW hOpMeE;

hopmynmposartb COBCTBEHHOE MHEHWE M MO3ULMIO;

OCYLLLECTBNATb B3aUMHbIA KOHTPO/b.

®MDopmbl KOHTpONA

npaKkTUYecKasa HamnpaeJeHHOCTb 3aHATWUM, BbIMOJIHEHWE 3aKOHYEHHOMO MPaKTUYECKOro
NpoeKTa Ha KaXKAOoM 3aHATUM;

ayAMTOPHbIE 3aHATMA B MasblX rpynnax, MHaMBMayanbHble obpasoBaresibHble TPAEKTO-
puu;

CaMoCTOATEIbHOE BbINOSIHEHUE 3aJaHWN;

BbINOJSIHEHWE UTOFOBOIO NPOEKTa;

TeCTMpOBaHUe, pasnnyHble hopMbl onpoca.
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HopMbl OLEHOK 3HaHWUI U YMEHUI YyHaLLMXCsA MO YCTHOMY UTOFOBOMY OMNpoCy

lpumepHeil cnucok Bonpocob

1. MukpokoHTponnep Arduino.

2. CrpykTtypa u coctae Arduino.

3. OcHoeHble koMnnekTytowme ana cxem ¢ Arduino.
4. Tinkercad nnsa Arduino.

5. Yctponicteo ceetogmona Arduino.

6. Hanucanue cketyes B Tinkercad.

OueHkKa «5» cTaBuTCSH, €C/IM yHaLmMINCs NOMHOCTBIO OCBOWA y4ebHbli Matepuan; yMeeT u3-
NOXXWUTb €ro CBOMMMU C/IOBaMM; CaMOCTOSATE/IbHO MOATBEPXKAAET OTBET KOHKPETHbIMU NpUMepa-
MU; NPaBUIbHO U OOCTOATENBHO OTBEYAET HA AOMOHUTENIbHBIE BOMPOCHI YYUTENS.

OueHKa «4» CTaBUTCSA, €C/IM YYaLMICA B OCHOBHOM yCBOWN y4ebHblii MaTepuali, 4onycKa-
€T He3HauuTesIbHble OLUMOKM MPU ero U3NOoXKeHWU CBOMMU CNIOBaMU; NOATBEPIKAAET OTBET KOH-
KPEeTHbIMW NPUMEpPaMH; NPaBUSIBHO OTBEYAET Ha AOMONIHUTENIbHbIE BONPOCHI yYUTENS.

OueHka «3» CTaBuTCA, €CNM yYaLMIUCA He YCBOMA CYLLECTBEHHYIO YacTb yyebHoro mare-
puana; LOMyCKAeT 3HaYUTENbHbIE OLUMOKU NPU Ero U3NOXKEHUU CBOMMMU C/IOBAMU; 3aTPYLHAET-
CS NOATBEPAMTL OTBET KOHKPETHLIMU MpUMepamu; cnabo OTBeYaeT Ha LOMOJSIHUTENbHbIE BO-
npochl.

OueHKa «2» CTaBUTCSH, €C/IM YYaLLMICS MOYTU HEe YCBOWA y4ebHbIM MaTepuan; He MOXKeT
U3M10’KUTb €r0 CBOMMMW C/IOBaMU; HE MOXKET NMOATBEPAUTb OTBET KOHKPETHbIMU NPUMEpPaMU; He
oTBeyaeT Ha H6O/bLLYIO YaCTb AOMOHUTENIbHBIX BOMPOCOB Y4YUTESS.

lMpoBepka u oyeHka npakmuyeckoli pabomel yyauyuxcs

«5» — paborta BbiNoOSHEHA B 3a4aHHOE BPEMS, CaMOCTOATENbHO, C COBNOAEHUEM TEXHO-
NIOrMYeCcKon NocnenoBaTelbHOCTH, Ka4eCTBEHHO M TBOPYECKH;

«4» — paborta BbiNoSIHEHA B 3a4aHHOE BPEMS, CAMOCTOATENIbHO, C COBMIOAEHNEM TEXHO-
NIOrMYeCcKoW MNocnenoBaTteslbHOCTH, MPU BbIMOJHEHUW OTAENbHbIX Onepauud AonyLieHbl He-
60/blLNE OTKNOHEHUS; OOLLMIA BUA U3LENNA aKKYPaTHbIN;

«3» — paborta BbINOSHEHA B 3ajaHHOE BPEMS, CAMOCTOATE/IbHO, C HAPYLUEHWEM TEXHOO-
rMYecKoW MnocsiefoBaTe/ibHOCTH, OTAe/bHbIe OrNepauUmmn BbiNONHEHbI C OTK/IOHEHUEM OT 06pas-
ua (ecnu He 6bILIO Ha TO YCTAHOBKW); M3genne oOPMIEHO HEOPEKHO WKW HE 3aKOHYEHO B
CPOK;

«2» — YYEHWK CaMOCTOATESIbHO He crpasusica ¢ paboToi, TexHonornyeckas nocnenosa-
TeNbHOCTb HapyLUeHa, NMPU BbINOSIHEHUM OMepaLMii AoMyLLeHbl GOsbLLME OTKIOHEHUS, n3genue
ochopMsieHO HeEBPEXKHO U MMeET He3aBepLUEHHbIN BUA.

CopepxaHue yuebHOro marepuana

Ypok 1. 3HakomcTBO ¢ Arduino

MukpokoHTponnep Arduino; npumeHeHue Arduino; OCHOBHble KOMMJEKTyloWMe ANs
cxem ¢ Arduino (npoBoaa, cBeToauoOAbl, PE3UCTOPDbI, NbE303/IEMET, KHOMKU U T. A.);
cocTtag nnatbl Arduino.

Ypok 2. OcHoBbl nporpammupoBanus B Tinkercad ans Arduino

Onnaiin-cepsuc Tinkercad, BozmoxkHocTu Tinkercad, npuHumnbl pabotsl B Tinkercad.

Ypok 3. CospnaHue nepsow cxembl B Tinkercad

dneKkTpoHHas cxema, 6UBMOTEKM KOMMOHEHTOB, NapaMeTpbl KOMMOHEHTOB, BUPTYasibHble
NMPOBOAHUKM, 3/IEMEHTbI, CTAPTOBbIE HAOOPDI.

Ypok 4. Keiic «Ceetocdop»

Cxema cBeTodhopa A1 CUHXPOHU3MPOBAHHOW PEryIMPOBKM aBTOMOOMUIBHOMO M MELLEXOA-
HOro nepexopaa. ANroputMom paboTbl YCTPOWCTB.
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JlabopatopHas paborta Ne 1. lNepsbie warun B Tinkercad
JlabopatopHas paborta Ne 2. HanvcaHve nporpammsbl gns Arduino
JNlabopatopHas paborta Ne 3. Muratowmin ceetogmon,
JlabopatopHas pabora Ne 4. RGB-csetoamon

JlabopatopHas paborta Ne 5. KHonka — partumk Haxkatus
JNaboparopHas pabota Ne 6. YnpasneHue cepsonpveoaom
JlabopatopHas pabora Ne 7. Ceetodop Ha Arduino

MnaHbl yuebHbIX 3aHATUI

Ypok 1
YpoeeHb 06pa3oBaHus: OCHOBHOE obLee
MpenmeT: MHopmaTrKa
YpoBeHb n3yyeHus: 6a3oBbli
Paspen: Cpepa nporpammupoBanus gns Arduino

Tema ypoka: 3HakomcTBo ¢ Arduino. OcHoBHble KoMnieKTylowmMe ana cxem ¢ Arduino
Knacc: 8

Tun ypoka: KOMOUHUPOBAHHbI

Llenb ypoka: cchopMrpoBaTth y 00y4atoLLmMxcsa NpeacTaBieHne O MUKPOKOHTponepax, no-
3HAKOMWTb C MUKPOKOHTposiepom Arduino.

MnaHupyembie pesynbraTbi

MpepMeTHbIE: NO3HAKOMUTL C MUKPOKOHTponnepoM Arduino, obnactaMu ero npumeHe-
HUSA; U3YYUTb OCHOBHbIE KOMMEKTYIOLME A5 CXeM (MpoBoAa, CBETOAUOAbI, PE3UCTOPbI,
nbe303/1eMeT, KHOMNKHU U T. A.); coctas nnatbl Arduino.

MeTtanpeameTHblie: CTaBuUTb y4ebHble 3aayv Noja PYKOBOACTBOM YYuTENSs, MaHWPOBaTbh
yuyebHylo LeATeNbHOCTb; OLEHUBaTb CBOIO AEeATEe/IbHOCTb Ha YPOKe Ha OCHOBE KpWUTEPUEB AO-
CTMXKEHUA pesynbTata ydebHO-Mo3HaBaTe/IbHOM 3a4adYn ypoka; Habniogartb, cpaBHWBaTh, Ae-
naTtb YMO3aK/l0UYeHUS; yCTaHaBIMBaTb NPUYMHHO-CNIEAICTBEHHbIE CBA3M.

JIn4HOCTHbBIE: NPOSABNATL MOTMBALMIO K MU3YHEHWUIO HOBOrO yyebHOro Marepuana; cnocob-
HOCTb K CAMOOLIEHKE Ha OCHOBE KpUTEPUS YCMELHOCTHU yuebHoM AeATeNIbHOCTH.

Bpemsa peanusauuu: 1 akapemmyeckui vac.

O6opynoBaHue U MaTepuanbl: KOMMbIOTEP, NPOEKTOP, MHTEPAKTUBHASA LOCKA.

Ypok 2

YpoBeHb 06pa3oBaHMsA: OCHOBHOE obLiee

MNpenmeT: nHdopmaTrka

YpoBeHb n3yyeHuns: 6a3oBblit

Paspen: Cpena nporpammupoBanus gns Arduino

Tema ypoka: OcHoebl nporpammupoBanus B Tinkercad ans Arduino

Knacc: 8

Tun ypoka: KOMOUHUPOBAHHbI

Llenb ypoka: chopmupoBatb y obydatomxcs npeacraesneHue o cepsuce Tinkercad, ero
BO3MOXHOCTAX A8 paspaborumka Arduino.

MnaHupyembie pe3ynbrarhl

MpepmeTHble: hopMUpOBaHMe NpeacTaBNeHUs O dyHKLMOHAse OHanH-cpeabl paspabor-
ku Tinkercad, Bo3amoxHocTax ansa Arduino, npuHuunax pabotbl B Tinkercad.

MeTanpeameTHble: yMeHWE CAMOCTOATENIbHO OMNpeaensTb Lenu cBoero obyuyeHus, cra-
BUTb U (pOPMYNMPOBaTh A/ cebs HOBble 3a4a4M B YHEHUU U MO3HABATENbHON AEATENIbHOCTH;
dopMUpoBaHME W Pa3BUTUE KOMMETEHTHOCTM B 06nacTM MCnosb3oBaHWA WHGOPMALMOH-
HO-KOMMYHMWKALMOHHbIX TEXHONOMUIA; NPUBEAEHWE NMPUMEPOB, NOAOOP aprymMeHToB, (hopMysiu-
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poBaHWe 0OOCHOBAHHbIX BbIBOAOB MO 0OOCHOBAHUIO TEXHUKO-TEXHOIOMMHYECKOro U OpraHu3a-
LMOHHOTO pELLEHUS.

JInuHoCTHbIE: hopMMpOoBaHWe UHTepeca K M3ydeHuto pasgena «Cpepa nporpamMmmupoBa-
HUs ana Arduino»; roTOBHOCTb M CMOCOOGHOCTb OOYYAIOLLMXCSA K CAMOPA3BUTUIO U JIMUHOCTHO-
My camoonpeaeneHuto; chopMUPOBAHHOCTb MX MOTUBALMU K OOYHYEHMIO M LieNleHanpaBieHHOM
Nno3HaBaTesIbHOM AesATeNIbHOCTH.

Bpemsa peanusauuu: 1 akapemmyeckui vac.

O6opynoBaHue U MaTepHuasbl: KOMMbIOTEP, MPOEKTOP, MHTEPAKTUBHAA AOCKA.

Ypok 3

YpoBeHb 06pa3oBaHus: OCHOBHOE 0bLLee

MNpenmeTt: nHdopmaTtmka

YpoBeHb 13yyeHus: 6a3oBbli

Pazpnen: Cpepa nporpammupoBanus gna Arduino

Tema ypoka: CozpnaHue nepsor cxembl B Tinkercad

Knacc: 8

Tun ypoka: KOMOUHUPOBAHHbI

Lenb ypoka: chhopMupoBarb y 0OydaloWwmMxcs NpeacTasieHne O CO3haHue 3/1EKTPOHHOM
cxembl Arduino.

NMnaHupyemMblie pesynbrarthbl

NMpepmeTHbIe: NoONy4YeHWe HaBbIKOB NOCTPOEHUSA 3N1eKTPOHHbIX cxeM Arduino B Tinkercad,
6UbNMOTEK KOMMOHEHTOB, NapaMeTPOB KOMMOHEHTOB; MOJyYEHUE HABbLIKOB HanucaHwWe Mnpo-
rpammbl gns Arduino v e€ pepakTMpoBaHue.

MeTanpegmeTHble: yMeHWe COOTHOCUTb CBOM AEWCTBUSA C NNAHUPYEMbIMU pe3y/bTataMu;
OCYLLECTBNATb KOHTPO/Ib CBOEM AeATEeNbHOCTM B MpoLecce AOCTUXEHUA pe3ynbraTta; onpeae-
NATb CNOCOObLI AEUCTBUM B paMKax MpeanoXKeHHbIX YC/IOBUM U TpeboBaHUiA, KOPPEKTUPOBATb
CBOW [EWNCTBUSA B COOTBETCTBUU C M3MEHSIOLLENCA CUTyaUUEN; YMEHUE OLEHMBATb NpPaBW/b-
HOCTb BbINOSIHEHMSA y4eOHOW 3aAa4u, COOCTBEHHbIE BO3MOXHOCTM €€ pelueHus; (hopMUpoBa-
HWe U pa3BUTHE KOMMETEHTHOCTHU B 061aCTH UCMOJIb30BAHUS MH(OPMALLMOHHO-KOMMYHUKALM-
OHHbIX TEXHOJIOTUM.

JInuHocTHbIE: hopMMpoBaHME UHTEpeca K M3ydeHuio pasgena «Cpepa nporpamMmuposa-
HUs ana Arduino»; roTOBHOCTb M CMOCOBHOCTb OOYYAIOLLMXCSA K CAMOPa3BUTUIO U JIMYHOCTHO-
My camoonpegesneHuio; GopMUpoBaHMe KOMMYHUKAaTUBHOW KOMMETEHTHOCTH B OOLLEHWUU U CO-
TPYAHUYECTBE CO CBEPCTHUKAMM.

Bpems peanusauuu: 1 akageMmnyeckuin vac.

O6opynoBaHUue U MaTepHuasbl: KOMMbIOTEP, MPOEKTOP, MHTEPAKTUBHASA AOCKA.

Ypok 4

YpoeeHb 06pa3oBaHusa: OCHOBHOE obLee

MNpenmeT: nHpopmaTrKa

YpoBeHb U3yyeHus: 6a30BbIi

Pazpen (cornacHo Temaruueckomy nnaHuposanuio): Cpesa nporpammupoBanus ans Arduino

Tema ypoka (cornacHo Tematndeckomy nnaHupoaHnmio): Keric «CeeTtodop».

Knacc: 8

Tun ypoka: KOMOMHMPOBaHHbIM

Llenb ypoka: no3HakoMuTb C afiropuTMOM paboTbl YyCTPOMCTBA «CBETO(OH», pa3obpatb
HECKOJIbKO BapMaHTOB HanMcaHUs Nporpammbl peanvsaummn ceetogopa Ha Arduino.

MnaHupyembie pesynbrathbl

MpepmeTHble: nonyyeHne HaBblkOB COOpPKKM cxembl «cBetodop» Tinkercad, paspabotka
anropuTMOB, peanusylolmx paboty ceetodopa.
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MeTanpepgMeTHble: yMeHWE CaMOCTOSITENIbHO MIaHMPOBATb MYTU AOCTUXKEHWUS Lenew, B
TOM YuC/ie anbTepHaTUBHbIE, OCO3HAHHO BblbUpaTth Hanbonee adhdeKkTUBHbIE crnocobbl pelle-
HUA y4ebHbIX M NMo3HaBaTeNbHbIX 334a4; yMEHUME COOTHOCUTb CBOM AEUCTBUA C MNaHUPyeMbIiMU
pe3ynbTatamMu, OCYLLECTB/IATb KOHTPO/Ib CBOEMN AeATeNIbHOCTH, OnpeaenaTb Cnocobbl AeNCTBUI
B paMKax NpeasioXKeHHbIX YC/IOBUIM, KOPPEKTUPOBAaTb CBOU AeMCTBUSI B COOTBETCTBUU C U3MEHS-
IOLLLENCA CUTyaLMEN; yMEHME OLLEHMBATb NMPABU/IbHOCTb BbIMOIHEHUA y4eOHOM 3a4auu.

JInuHocTHbIE: hopMMpOBaHUe MHTepeca K M3ydeHuto pasgena «Cpena nporpamMmupoBsa-
HusA ans Arduino»; roToBHOCTb M CMOCOBHOCTb 0BYHAIOLMXCSA K CAMOPA3BUTUIO U JIMHHOCTHO-
My camoornpeesieHUo; rOTOBHOCTb NPU3HABaTb BO3MOXKHOCTb CYLLLECTBOBAHMA PA3/IMYHbIX TO-
yeK 3peHu1s 1 NpaBa KaXkaoro MMeTb CBOIO; (popMHUpPOBaHME MOTUBALMK K ODYUYEHUIO U LieieHa-
npaB/ieHHOW NO3HaBaTeIbHOWM AeATE/IbHOCTH.

Bpemsa peanusaumm: 1 akagemnyeckun yac.

O6opynoBaHue U MaTepuanbl: KOMMbIOTEP, NPOEKTOP, UHTEPAKTUBHASA AOCKa.

OnucaHue nabopatopHbix pador

JlabopatopHas pabora Ne 1.
Mepebie waru B Tinkercad

TeopeTuueckas 4yactb

C KaxabiM rogoM poboToTexHMKa CTaHOBUTLCA nonynspHee. [ns paspabotku poboToB U
MPOCTbIX NPOEKTOB Ucnonb3yertcsa nnardhopma Arduino, HO anA UlyyeHusa AaHHOM nnatchopMmbl
Hy>keH MukpokoHTponnep Arduino UNO wnn NANO, pesuctopsl, cBeToauonbl, COeLUHU-
TeNbHble MPOBOAA, MaKeTHas njata, CepBONPWUBOAbI, ABUratenv, AUCNEN, pene, AaTYUKU U
ceHcopsbl. Korga HeT nop pykow Arduino, MOXHO BOCnosib30BaTbCs cepBucoM Tinkercad.
Tinkercad — 3TO OHnaWH-cepBMUC, KOTOPbIM cerdac NpUHaanexxut komnaHuu Autodesk,
KOTOpbIM MO3BONSET cOBMpaTh 3NEKTpUYECcKUe Lenu U nporpamMmupoBatb Arduino, a Takxke
npoeepaTb paborocnocobHOCTb, cMoaenMpoBas npouecc. Ytobbl Havatb paboTy, 4OCTATOYHO
3aperucTtpupoBatbcs B Tinkercad. [naBHbIM npevMyLLEeCTBOM NpoOrpaMMbl, MO CPaABHEHUIO C
apyrumu CAD-pepnaktopamu sBAsieTcs To, YTO OHa NpefcTaB/ieHa B BUAE OHNANH-NPUNOXKEHUSA
1 He TpebyeT yCTaHOBKM Ha KOMMbioTep.
Bosmox+Hocmu cumynsmopa Tinkercad onsa paspabomyuka Arduino
* Ynob6Hbli rpacmueckuii pefakTop A5 BU3yasibHOrO MOCTPOEHUS 3NIEKTPOHHBIX CXEM
* [NpepnycraHoBeHHbI HAabop Moaenien BOMbLUMHCTBA NOMYAAPHBIX 3IEKTPOHHBIX KOMMO-
HEHTOB, OTCOPTUPOBAHHbIM MO TUMAM KOMMOHEHTOB

* CUMynsaTOp 3NEKTPOHHBIX CXEM, C MOMOLLbIO KOTOPOFO MOXHO MOAKNIOYMTL CO3JaHHOE
BUPTyasIbHOE YCTPOWCTBO K BUMPTYaslbHOMY UCTOYHWKY MWUTAHUA U MPOCIeauTb, KaKk OHO
6ynet paborarb

* CumynsTOpbl AATYMKOB U MHCTPYMEHTOB BHELLUHEro BO3aeMcTBMSA. MOXHO MeHATb MoKa-

3aHUSA OATYMKOB, CNeas 3a TeM, Kak Ha HUX pearMpyeT cuctema

* BctpoeHHbin pepaktop Arduino ¢ MOHUTOPOM NOpPTa M BO3MOXXHOCTbIO MOLLArOBOM OTNIaAKu

* [oToBble gnsa pa3BepTbiBaHUA NpoeKTbl Arduino co cxemaMu U KOLOM

BusyanbHbii pepgakTop koga Arduino

MNpakTuyeckas 4yactb
Lenb paboTbl: 03HakoMmieHue ¢ cepeucom Tinkercad.

Xop, nabopatopHou paboTbi

1. Peructpaums.
3avgute Ha cawnT: https://www.tinkercad.com /. Bbibepute «Bxoa B akkayHT/co3paHue
Yy4Y4€THOM 3anucuy». [NoaTeepaMB akKayHT Mo MoyTe, BOMAMTE B CUCTEMY, YKa3aB BBeEHHble
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napameTpbl. B BepxHeM npaBoMm yrny Bbl yBUAMTE CCbIIKY B JIMYHbIA KabuHeT. B pexxume pepak-
TUpPOBaHUA NPOGUNA Bbl CMOXXETE MOMEHATb CBOM NCEBAOHUM, e-mail, onvcaHue, yCTaHOBWUTb
coTorpacduio, NOAKIIOUNUTb BHELLHWUE CEPBUCHI.

MNocne 3atana pervctpauuu Mbl Nonagaem Ha MaBHYKO CTpaHULY, B IEBOM YaCTU KOTOPOM
BUAMM CMUCOK MOAY/IEN, KOTOPbIMA MOXKEM BOCNOJIb30BATLCS, @ NOL HUMU CMIUCOK NMPOEKTOB.

E 2 AUTODESK
(@73 TINKERCAD

3D-npoeKTol =

Llenu

Enokw Kona CO30ATL

YpoKW

=

4

. CO3gaTe MpoOeKT _— =

Puc. 161. Bug nporpammsl

YT106bl CO3aaTh HOBbIM MPOEKT, AOCTAaTOMHO HaxkaTb KHoMKy «Co3parb NpoeKkT», pacnono-
YKEHHYI0 nof cnuckom npoekTos. MNocne atoro 6yaeTt cozgaH NPoOeKT ¢ Ha3saHWeM Tuna Project
N. Ha>kaB Ha Hero, Mbl neperaémM B peXXUM NPOCMOTPA CMMUCKA CXEM, BKOYEHHbIX B 3TOT NPO-
eKT. TaM ke Mbl CMOXXeM U3MeHWUTb CBOMCTBA NMPOEKTa (BKNtOYas Ha3BaHUE), HAXKaB Ha COOTBET-
CTBYIOLLMI 3HAYOK Cpasy nof Ha3BaHUEM.

Cozparb HoByto cxemy B Tinkercad MoxXHO aByMsi cnocobamu:

1. B meHto cnesa Bbibpartb Circuits v cnpaea Hag cnuckom cxem BblbpaTtb komaHgy «Co-
3pathb Uenb». HoBas cxema 6yget coznaHa BHe Kakoro-nmbo npoekra.

2. Co3patb cxeMy B onpefeséHHoM npoekte. [1a1s 3Toro Hafo cHavyana nepenTv B OKHO
NpoeKTa, a 3aTeM HaxkaTb Ha KHonky «Co3fatb» cBepXxy Hag cnuckoM. lNoseuTtcs nepeyeHb TU-
nos cxeM, Mbl Bblbupaem «Lenb». CozgaHHaa cxema Oyaet 4OCTyNHA B 3TOM CMUCKE W B CMu-
cKke Bcex npoekTos B MeHio Circuits.

MNocne BbINONHEHMA KOMaHAbI Bbl CPa3y e neperaeTe B PeXuM pefakTUPOBaHUSA CXEMbI,
He BBOASA Ha3BaHus. MUMa ana cxembl hopMupyeTcs aBTOMATUHECKH.

* Y106bl ©3MEHUTb Ha3BaHUE CXEMbI 1 OTPELAKTUPOBATb €€ CBOWCTBA, HYXXHO NEpenTUn B
PEXXUM NPOCMOTPa CMUCKa CXeM, HABECTU Ha 06MacTb C HA3BAHWMEM CXEMbl U HaXKaTb Ha
MKoHKyY «Hactpoiikny. OTKpoeTcs OKHO, B KOTOPOM Bbl CMOXETe OTPefaKTMPOBaTh Napa-
MeTpbl.

* lna ypaneHua cxembl Haflo B TOM Ke peXXuMe BblOpaTb B HACTPOMKax KoMaHay «Yaa-
JIUTb».

* [Ins npocmoTtpa KpaTtkon MHDOPMALMKU O CXEME HYXKHO NPOCTO LLENKHYTb Ha HEE.
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* [lna nepexofa B pexvMm peaaKTUPOBAHUA HY)XHO HABECTWM KypCOP MbilM WM BbiOpaTb

nosiBUBLLYIOCS KOMaHAy «M3MeHUTb».

gi -~ AUTODESK’
- TINKERCAD

(CAID
Co3zpath Wenb
30-npoekThi :
m I CeBORCTEA...
bnokK kKoaa CO30ATh =
= NyGnuposaTtk
—
YpOoKW =1
[MepeHecTH B
' NpoexT..,
Yoanute

TBOM KNacchl
Sizzling Uusam

NpoENTS

Project 2

I— Pemimed 1
Puc. 162. Bug nporpammsl

Haxkae Ha komaHay «M3MeHWTby», Mbl MONafaeM B PeXXMM peAakTMpoBaHusa cxembl. C nomMo-

Wbl YAOBHOro M MPOCTOro rpacmyeckoro MHTepdenca MoXKHO HapUCOBaTb XKeNaeMyto 3eK-
TpuyecKyto cxemy. Mbl MOXeM BblaensATb, NEPEHOCUTb OObEKTLI, YAANATb UX MPUBbIYHBIM BCEM

CNocoboM C MOMOLLBIO MbILLN.

L

1 Blrzing Uusam

B -~~~ B - — -

pEE

Puc. 163. Bup nporpammbl

B pexxume pegakTMpoBaHusa paboyee OKHO NoAeNeHo Ha [Be YacTu: CripaBa pacnosioyXeHa
naHenb C 3aKnagkamu — 310 6GubnMoTeKka KOMMOHeHTOB. Hag Hel HaxoguTcA o6nactb BU3y-

aJIbHOIro penaktMpoBaHUA CXeéMbl C NaHEesIbio MHCTPYMEHTOB U C/ieBa HaXoOuTCA obnactb pas3-

MeLlEHNA CXEeMbl.
[SF) Ry B ST ARG TELTIT Ol

S B - »~ B G B - -

Puc. 164. NaHenb MHCTPYMEHTOB
153
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Ha nonoce MHCTpyMeHTOB B BepXHEW YacTu C/ieBa HaXoAATCS OCHOBHbIE KOMaHAbl:

* [loBepHyTb 3nemMeHT

* Ypanutb

* Macwrabuposatb no pasmMepam 3KpaHa

* OtmeHa

* [osTtOp

* AHHoTauus (cospatb NnpumMeyaHue)

* CKpbITb /NOKa3aTb 3/IeMEHT

B npaBo# vactu:

* OT06pasuTb NaHesib NPOrpaMMMPOBAHUSA

* 3anycTuTb CUMYNIATOP CXEMbI

* Jkcnopt

* [Nopenutbca

CocragbTe cxeMy, NpeAcTaBeHHYIO Ha pUCYHKe. 115 3Toro Heo6xoAMMO BbIOpaTh CBETOAM-
on, v Arduino Uno.

Puc. 165. Bup nporpammbl

3aI'IyCTVITe NPOEKT, Bbl6paB Ha «Hauatb MogennpoBaHue». 3aFOpMTCF| cBetognon.

T -
wx omm  ARDUINO

ANALDG IN

g nme o

e

Puc. 166. Bup nporpammbl

BbiBoabl: B xoae BbinosHeHUs naboparopHon paboTbi MO3HAKOMMIUCL C CUMYISTOPOM
Tinkercad gna Arduino.
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KoHTponbHble BONpoChI:

1. Kak cospgatb npoekr B Tinkercad?

TOUYKA ! POCTA

2. MNepeuncnute BosamoxxkHocTH Tinkercad pna Arduino.
3. HasosuTe ocHoBHble KOMMNOHeHTbl HTepdeiica Tinkercad.

JNaboparopHas pabora Ne 2,
HanucaHnue nporpammbl ansa Arduino

TeOPETM'-IeCKaSI 4acTb

B 6onblimnHcTBE cnydyae onAa pa6OTbI C NpoeKTamMun Arduino BbinonHsaeTcs cne,u,yrou.l,wﬁ anro-

PUTM OENUCTBUM:

1. Co3patb HOBYIO CXEMY WM OTKPbITb CYLLECTBYIOLLYIO A5 peAaKTUPOBaHUS.

2. Wcnonb3ys BU3yanbHbIM PpeaaKkTop, CO34aTb CXEMY.

3. Hanucatb ckeTy B peflakTope KoAa U 3arpy3vTb €ro B BUPTYasbHbI KOHTPOIED.

4. 3anycTuTb PeXXMM CUMYMSALUK, NPU KOTOPOK Mnnata BUPTyasibHO NOAK/IOYAETCSA K UCTOY-
HUKY MUTaHUA U CXeMa HayuHaet pabotatb. BHecTM HayanbHble AaHHble A8 OATYMKOB U Ha-
61104aTb PeaKUMIo CXeMbl KaK BU3yasibHO, TaK M Ha BUPTyaslbHOM MOHWUTOpPE MopTa BHYTPH ca-

MOro cepBuca.

NMpakTuueckasa yacTtb

Llenb paboTbi: HayuMTbCA CO34aBaTh M NporpaMMupoBartb cxembl B Tinkercad.

Xop, nabopaTtopHoi paboTbl

Co3zpaiite HOBbIM MPOEKT.

lNepexoguM B HEro M HaXXKMMaeM Ha KHOMKY
Create, Bbibupas tvn — Circuit. Mocne 3toro
Lara OTKpbIBaeTCs BU3yasbHasA cpepa penakTu-
pOBaHMA, B KOTOPOW Mbl CMOXEM KaK Hapuco-
BaTb CXeMy, TaK W HanucaTb U OTNaAWTb CKeTY
Arduino.

CoszpaBas cxeMy, BbINONHSAEM TaKoW MNOPSALOK
OEenCTBUM:

1) BblbrpaeM Hy>KHble KOMMOHEHTbI M3 6u-
G/IMOTEKM KOMIMOHEHTOB BHU3Y 3KpaHa U pasme-
LLaeM UX B Nnosie pegakTopa.

2) CoeovHAEM KOMIMOHEHTbl C MOMOLLbIO
BUPTYasibHbIX NPOBOAHUKOB, PUCYSA MX MbILLIKOMW.

3) Pepaktupyem napameTpbl KOMMOHEHTOB
(HanpumMep, BENUYMHY COMPOTMBIEHUS Yy pPe3u-
CTOPOB WU LIBET NPOBOAOB).

Onepauus Bbibopa U3 6UbIMOTEKM AOCTaTOY-
Ho npocTa. CNUCOK 31eMEHTOB HAXOAUTCS BHU3Y.

BbibpaB 3nemMeHT, KAMKaeM Ha Hero, 3atem
nepeMelLaeM B HY)>XHOE MECTO Ha CXeMe U K-
Kaem noeTopHo. OKHO CO CMMCKOM KOMMOHEHTOB
MOJKHO CKpPbITb MM MOKa3artb.

Ina paboTtbl SOCTYMHO MHOXECTBO rOTOBbIX
3/IEMEHTOB, OT pe3ncTopa 1 baraperku o Moay-
nen Arduino. na ynobctea HaBuraumm Bce ase-
MeHTbl pa3butel 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.

‘ —AgcTyn

|:.|n.‘ HOBHBLIE

KotanoHeH TR

CcHOBHBIE
Boe

Crapromeie Hadope:
OcHoBHbIE
Arduino
Micro:bit
CeopkH Lienen

Bre

Puc. 168. Bup nporpammbl

Bbibepem 3aknaaky Craptosblie Habopbl — Arduino. Cosgatenv cepsuca noaroToBUIMN He-
CKOJIbKO FOTOBbIX CXEM, KOTOPbIE MOXHO CpPa3y e NOoArpy3uTb B NPOEKT U pefaKTMpoBaTb Mo
CBOEMY YCMOTPEHMUIO.

Hainaute B cnucke niobyto cxemy ¢ Arduino u KnvMkHuUTe Ha Heé. lMocne NOBTOPHOrO KnKa
3/IeMeHTbl cXeMbl OyayT pa3MelleHbl B obnactv pegaktuposanus. [asante ans npumepa Bbi-
6epeM cxeMy TPEXKHOMOYHOrO My3blKaslbHOrO MHCTPYMeHTa. PasmecTue e€, yBuaum Ha sKkpaHe
cnepylouiee:

-}

MaxeTHan nnaTa MepuaHue

Puc. 169. Bug nporpammbl
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Ilns npumepa Bbibepem cxemy «MepuaHue». Pasmectvs e€, Mbl yBMOMM Ha 3KpaHe creny-
oLee:
o B - — - [£7 kon P HauaTs Mogenuposs

Craps

Ardu

[F P

Puc. 170. Bug nporpammbl

KnukHyB Ha pasbém Arduino UM HOXKKWU 3NEKTPOHHbBIX KOMMOHEHTOB, MOXHO Mpucoeaun-
HWUTb K HEM NPOBOJA, KOTOPbIN LLEMYKAMKU MbILIKU Mbl MPOTArMBaeM Mo BCEM Hallen cxeme A0
enaemom Touku. [1ns oTMeHbl YCTAaHOBKM MPOBOAA HYXKHO HaxkaTb Ha ESC munv MbilKoM Ha-
YKaTb Ha COOTBETCTBYIOLLYIO MKOHKY Ha NaHeNu MHCTPYMEHTOB.

Bce vHCTpyMeHTbI AN pefakTMpOBaHUA Kofa CTaHOBATCA AOCTYMNHbI NOC/e nepexoaa B Co-
OTBETCTBYIOLLUI PEXUM MPU HAXKaTUM Ha KHOMNKY «Koa» B BepxHew naHenu.

B pexxMme pepaktMpoBaHuaA Koda HaM AOCTYMHbI Cnefyowue BapuaHTbl 4eNCTBUM:

* 3arpysuTb CKETY B «BUPTYyasibHbIM KOHTPOJIEP» U 3anyCTUTb CUMYATOP;

* nepekNoYnTb B BU3yasbHbIM pefakTop kopa tuna Scratch;

* MepeKNoYnTb B TEKCTOBbLIN PeaaKkTop Koaa;

* NOAKMOYUTb BUBNUOTEKM;

* CKauaTb KOA, Ha CBOM KoMnbioTep B BUAe daiia ¢ paclumpeHreM .ino (CKeT4 apaymHo)

* 3anyCTUTb OT/IAAYMK C BO3MOXHOCTbIO CO3aHUSA TOYEK OCTAHOBOK MU MOHWTOPWUHIOM CO-

CTOSIHUW NepPeMEHHbIX
* 0TOOpPa3UTb UMM CKPbITb OKHO MOHMTOPA

. - —_ .- "_ Hoa B Hauare MOogesponasHse Ssidnopr 1T

ASETIN
3 = & T {Arduing Une R3] =

Puc. 171. Bup nporpammbl
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Insa 3anycka cumynstopa Heob6XoauMo HaxkaTb Ha KHomMKy «Hauatb mogenupoBaHue» Ha
BEPXHEW NaHenNu.

[ns oCTaHOBKM HY>KHO HakaTb Ha Ty YXe KHOMKY eLlé pas.

Yto npoucxomut Bo Bpems cumynaumun? lNpakTuyeckn To e camoe, 4To U npu pabote ¢
peanbHol cxemon. CBeToanoabl CBETATCA, Nbe3ou3syyartesib U3LAET 3BYKW, Basibl ABUraTesnen
Bpawatotca. Mbl MoXxeM oTcnexuBaTb TeKyliMe nokasatenu (HanpskeHue, TOK) C MOMOLLbIO
MHCTPYMEHTOB MOHWUTOPMHra. A TaKXe co3faBaTb BHELUHWE CUTHasbl, NOAaBas Ha AATYMKK He-
06X04MMble 3HAYEHMA, U OTC/IEXKMBATb PeaKLMio NnporpaMmbl. Hanpumep, MOXXHO 3aaarb Mbilu-
KOW pacnosioxeHue obbeKTa [0 JaTyMKa PacCTOAHMSA, 3HaYeHWe OCBeLLEHHOCTU ans doTope-
31CTOpPa, NOBEPHYTb PYYKY NOTEHLMOMETPA. TaKKe NpeKpacHoO paboTaloT Takue 3/1eMEHTbI, Kak
LCD-aucnneit — BbiBOAMMan MHGpoOpMauMsa oToOpPasuTCsa NPAMO Ha 3KpaHe BM3YyaNbHOro KOM-
MOHeHTa.

BbiBoabI: B XOA€e BbiNONHEHUS naboparopHoi paboTbl HAYYMIUCb CO3haBaTbh M Nporpam-
mMupoBaTtb cxembl Arduino B Tinkercad.
KoHTponbHble BONpoChI:

1. Kakue cxembl Arduino npeactaeneHbl B Tinkercad?
2. Kak 3anyctutb npouecc MoaenvMpoBaHua?
3. Kak nogkntountb 6ubnuoteku B Tinkercad?

AupakTuuyeckue matepuansl

NHTepakTMBHOE 3apaHne «basosble komnoHeHTbl Arduino»
https: / /learningapps.org /watch?v=psmvqy3vn21

Puc. 172. Bug Qr-kopa

MopgnuwunTe ocHoBHble 3neMeHTbl Arduino.

R

-
- &
DAGITAL (PwNi-) B B

Puc. 172. Unnioctpaums K 3agaHuio
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TexHonorun KoaMpoBaHUA U Nnepepadvv uHpopmMmauum

NMnaHupyeMble pe3synbraTbl OCBOEHUA Yy4eOHOro npeamMeTa
C ONMUCAHMEM YHUBEPCA/bHbIX Y4EOHbIX B,EUCTBUN,
AOCTUraeMbix obyuarowmmmcs

JIn4HOCTHbIE:

— ¢opMHUpoBaHNE YMEHUSA CAMOCTOATENIbHOW AeATeNbHOCTY;

— dopmMupoBaHre ymeHus pabotarb B KOMaHAE;

— dopMUpoBaHME KOMMYHUKATUBHbIX HABbIKOB;

— dopMHUpoBaHME HaBbIKOB aHaNn3a M CaMOaHanusa;

— dopMHUpoBaHHKE LeNneyCcTPEMIEHHOCTU U YCUAYMBOCTH B NpoOLLEcce TBOPYECKOM, Uccne-
[oBaTesIbCKoW paboTbl M y4ebHON AeATeNbHOCTH.

MpeameTHble:

— (dopMUpOBaHME OCHOBHbIX MOHATUM, CBA3AHHbIX C KOAUPOBAHUEM U MpeacTaBieHUEM
nHbopMaumu;

— dopMUpoBaHHe NOHATUI O paboTe C CUCTEMAMM CYUCTIEHWI;

— dopmMupoBaH1e 3HaHUI 06 OCHOBHbIX NMPUEMAax pPaboTbl B PasMYHbIX MO3ULUOHHbIX
CUCTeMax CYUCEHUS;

— ¢dopmMupoBaH1e 3HaHMM 06 OCHOBHbIX CNOCObax KOAUPOBAHUS Pa3fIMHHbIX BUAOB MH-
dopmanmu.

MeTanpegMeTHble:

— dopMHUpoBaH1E YMEHUS OPUEHTUPOBKU B CUCTEME 3HAHWW;

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

— ¢dopmMupoBaH1e NPUEMOB NPOEKTHOM AEATENBHOCTH, BKIOYAA YMEHUS BUAETb nNpobe-
My, hOpMyNMpPOBaTb TEMY U LieSib MPOEKTa, COCTABNATL MJ1aH CBOEN AEATENIbHOCTH, OCY-
LLLeCTBNATb AEWCTBMA NO peanu3auuu nnaHa, pesysbrar CBoen LesATeSlbHOCTU COOTHO-
CUTb C Lenbto, Knaccuduumposatb, Habnogartb, NPOBOAUTL SKCNEPUMEHTLI, AeNaTb Bbl-
BOAb! U 3aK/IOYEHWS, AOKA3bIBaTb, 3aLLMLLATD CBOU UAEW, OLLEHWBATb Pe3y/bTaTbl CBOEH
paboTbl;

— dopMHUpoBaHUE YMEHUS pacnpeieneHus BpeMeHMU;

— dopMHUpOBaHME YMEHUI YCMNELIHON CaMONpe3eHTaLmm.

®dDopmbl KOHTpONSA

Bo Bpems npoBefeHuUs Kypca npeanonaraeTcs TeKyLUi, NPOMEXKYTOUHbIA U UTOrOBbIN KOH-
TpO/ib.

TeKyLMI KOHTPONb OCYLLECTBIAETCSA PEryNspHO BO BPeMsA NPOBEAEHUs Kaxaoro nabopa-
TOPHOTrO 3aHATUSA, 3aK/NIOYAETCA B OTBETE YHALLMXCA HA KOHTPOJIbHbIE BOMPOCHI, AEMOHCTPaLUH
NoNy4YeHHbIX CKPMNTOB B cpeae Scratch, hpoHTanbHbIX ONPOCOB yuuTENEM.

TakXe B TeMaTM4YeCKOM NNaHUPOBAHUW NPEANonaraeTcs KOHTposibHasA pabora.

MprMepbl KOHTPONbHBLIX PaboTbl NPeacTaBaeHbl HUXKE.

1) I'IepeBe,u,MTe B AE€CATUYHYIO CUCTEMY CHUNCNEHUNA!:
a) 101,011,
6) AB3,26

2) BoinonHuTe nepeBoa M3 4eCATUYHOM CUCTEMbI CHUCIEHUA:
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 opma opraHM3aLUmn Yy4eOHbIX 3aHATUI

MnaHbl yuebHbIX 3aHATUN

1. TexHonoruu nepepayu uHpopmauumu

PekomeHayeMoe KonM4ecTBO YacoB Ha JaHHylo TeMy — 2 yaca.

NnaHupyemblie pesynbrarthbl

NMpepmeTHbIE: NoNyYyeHMe 3HAHWUIM O MOHATUKU MHOPMaLMKU, CBOMCTBaX MHDOPMaLMK, TeX-
Honorusx nepefayv MHbopMaLuu.

MeTanpegmeTHbie: yMeH/We NpoaHanM3MpoBaTb NOCTaB/EHHYIO 3aAavy U Te YC/OBUS, B
KOTOPbIX OHa AO/KHA ObiTb peanusoBaHa, pacCMaTpuBaTb pasHble TOYKWU 3peHUs U BbibpaTb
NpaBWbHbIM NYTb peannsaunm NocTaBeHHbIX 3a4ay.

JIn4HOCTHbBIE: FOTOBHOCTb U CMOCOBHOCTb 0BYYAIOLLMXCA K CAMOPA3BUTHIO U JIMYHOCTHOMY
caMmoonpefeneHuio; OTBETCTBEHHOE OTHOLLEHWUE K YYEHUIO, TOTOBHOCTb U CMOCOOHOCTL 0byya-
IOLLIMXCS K CaMOPa3BUTHIO MU caMOobpa3oBaHUIo Ha OCHOBE MOTMBALMM K OOYYEHUIO U NO3Ha-
HUIO.

2. KopupoBaHue uHdopmauumm

PekomeHayeMoe KONMYeCcTBO YacoB Ha JaHHylo TeMy — 2 yaca.

MnaHupyembie pesynbrarhbl

MpepmeTHbIE: NONyYEHUE 3HAHWIM O Cnocobax KOAMPOBAHUA MHOPMALMK, 3aKpenIeHUH
YMeHWUsi KogupoBaTb UHGOpMaLMIO.

MeTtanpeameTHbie: yMeHMe NpoOaHaNM3MpoBaTh NMOCTAB/IEHHYIO 334ady U Te YC/IOBUS, B
KOTOPbIX OHa AO/KHA OblTb peasM3oBaHa, pacCMaTpuBaTh pasHble TOYKU 3peHus W Bbibparb
MPaBWJIbHbIA NYTb peanu3aummu NoCcTaBeHHbIX 3a4ad.

JINYHOCTHbBIE: FOTOBHOCTb U CMOCOBHOCTb 0OYYAIOLLMXCA K CAMOPA3BUTHIO U JIMYHOCTHOMY
camoonpegesneHunio; OTBETCTBEHHOE OTHOLLEHWE K YYEHUIO, TOTOBHOCTb M CMOCOBHOCTL 0byya-
IOLLIMXCA K CaMOpPa3BUTUIO U CaMOOOpa3oBaHUIO Ha OCHOBE MOTMBALMK K 0OYYEeHUIO M No3Ha-
HUIO.

3. KoaupoBaHue uncnosou nHdpopmauum

PekomeHayeMoe Ko/IM4eCcTBO YacoB Ha AaHHylo TeMy — 2 yaca.

NMnaHupyeMblie pesynbrarThbl

MpepmeTHble: nonyyeHne 3HaHU 06 onpeaeneHUn CUCTEMbI CYMCTIEHUS, MOHATUM MO3U-
LMOHHBIX Y HEMO3WMLMOHHbIX CUCTEMAX CYMC/IEHWUSA; OCHOBaHWM U andaBuTe CUCTEMbI CUYUCE-
HWUA; HAay4YMTb NEPEBOAMUTL YMCA U3 JECATUYHON CUCTEMbI CYUCSIEHUS B ABOUYHYIO, BOCbMEpPUY-
HYIO W LIeCTHaALATePUYHYIO.

MeTtanpegmeTHble: yMeHVWe NpoaHanM3MpoBaTh NOCTAB/EHHYIO 3aAady U Te YC/IOBUS, B
KOTOPbIX OHa A0/KHa ObiTb peann3oBaHa, PacCMaTpMBaTh PasHble TOUYKU 3peHus U BblibpaTb
MpaBWbHbINA NYTb Peannsaunm NocTaBleHHbIX 3a4ay.
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JInuHOCTHbBIE: rOTOBHOCTb M CNOCOBHOCTb o6yqarou.|,14xcn K caMOpa3BUTUIO U TUHHOCTHOMY
camoonpeneneHunto; otBeTCTtBeHHOe OTHOLWEeHUE K y4eHUIO, TOTOBHOCTb U cnocobHoCTb o6yqa—
IOWHNXCA K CaMOpPa3BUTUIO U caMoo6pa30|3aHmo Ha OCHOBE MOTMBALUKNU K 06y'-IEHI/I}O M NO3Ha-
HUIO.

OnucaHue nabopartopHbix pabor

JNlaboparopHas pabora 1.
TexHonoruu nepepayu uHdopmauum

TeopeTuuecku matepuan

CurHanbl U 3HaKuU. Yenoeek cyliecTsyeT B MUpe UHGPOPMaLMK, OH NOCTOSHHO NoJsyyaeT
MHOPMaLMIO U3 OKPY>KaIOLLLErO MUpPa C NMOMOLLbIO OPraHOB YYBCTB, XPaHUT €€ B CBOEM nams-
TW, aHAIM3UPYET C MOMOLLbIO MbILLSIEHUS U OOMEHUBAETCA MHOPMaLMEN C APYTMMU NIOLbMMU.

HopmanbHoe thyHKUMOHWPOBaHWE XKMBbIX OPraHM3MOB HEBO3MOXKHO 6e3 NosiyyeHus U uc-
nosib30BaHUsa MHdopMaummn ob okpyKatolen cpege. MNoBeeHne XKMBbIX OPraHU3MOB CTPOMUTCS
Ha OCHOBE Mony4yeHUss UHOPMALMOHHBIX CUrHanoB. MHgopMaLMOHHbIE CUrHaNbI MOTYT UMETb
pa3fIMyHyio (hM3UYECKYIO UM XMMUYECKYIO NPUPOAY. ITO 3BYK, CBET, 3anax v ap.

lNoBeneHWe YenoBeka TaK e, Kak U XMBOTHbIX, CTPOUTCS HA OCHOBE aHasM3a MHdbopMauu-
OHHbIX CUTHANOB, KOTOPbIE OH MOJy4yaeT C MOMOLLbI OpPraHoB YyBCTB. HepBHble OKOHYaHUSA
OpraHoB YyBCTB (peLenTopbl) BOCMIPUHUMAIOT BO3AEMUCTBME U NepeaatoT ero no HEPBHOM CUCTe-
Me B MO3r.

Bo Bpems obuieHus C ApyrMMU NOAbMU YENOBEK Mepeaaér v nosyyaer MHgopMaumio B
opMe coobLLEHMI C MOMOLLbIO COTEH eCTECTBEHHbIX A3bIKOB. Ha 3ape yenoeeuyeckom uctopumu
ANs nepefayu MHbopMaLMK UCNONb30BaCS A3bIK XXECTOB, 3aTEM MOSBUIACh YCTHasA peyb. Ye-
NOBEK Hayuusics 3anucbiBatb MHbopmauuto. lMepeble cnocobbl 3anucK MHopMaumMnm — 370
HacKa/ibHble PUCYHKU. 3aTeM MosiBUMacb MUCbMEHHOCTb — 3anucb COOOLLEHWMI C MOMOLLbIO
crneuuanbHbiX 3HAKOB — OyKB.

B cooteetcTBUM CO cMOCOBOM BOCMPUATUA 3HAKM MOXKHO PasLenuTb Ha 3pUTesibHbIe, Cly-
XOBble, Oocsi3aresibHble, OOOHATENIbHbIE W BKYCOBble, MPUYEM B YE/I0BEYECKOM OOLLEHWUM WC-
MONb3YIOTCA 3HAKWU NEPBbIX TPEX TUMOB.

K 3putenbHbiM 3HaKam, BOCMPUHUMAEMBIM C MOMOLLbIO 3PEHUS, OTHOCATCA BYKBbI U LMPbI
(OHM MCNONb3YIOTCA B MMCbMEHHOM peyu), 3HAKU XUMUYECKUX 3/IEMEHTOB, My3blKasibHble HOTbI,
LLOPOXKHbIE 3HAKU U T. .

K cnyxoBbiM 3HaKaM, BOCNPUHUMAEMbIM C MOMOLLbIO C/lyXa, OTHOCATCA 3BYKU (OHM UCMONb-
3ylOTCA B YCTHOW peuYu), a TaKKe 3BYKOBble CUrHasibl, KOTOpble MPOU3BOAATCA C MOMOLLbIO
3BOHKa, KONOKONa, CBUCTKA, r'yaKa, CUPEHbI U T. 4.

Insa cnenbix paspaboraHa aszbyka Bpainsa, kotopas mcnonb3yeT ocssaresibHbld Ccrnocob
BOCMNPUATUS TEKCTOBOW MHopMauun. K paspagy ocasatesnbHbIX 3HAKOB MPUHAAJIEXaT TakKxKe
YKeCTbl-KacaHWs: PYKOMOXaTtus, NoxJiIonbiBaHWS NO naeyy 1 ap.

B KOMMyHMKaLMM MHOMMX BMAOB JXKMBOTHbIX OCOOYIO POJSib MrpaloT OBOHATENbHbIE 3HAKM.
JK1BOTHBIE MOMEYAIOT CBOIO TEPPUTOPUIO OOUTAHWUA C MOMOLLLbIO 3amnaxoB, YTOObl OTNYrHYTb Yy-
)KaKa 1 nokasarb, YTO AaHHas TeppUTOPUS YXKe 3aHsTa.

[lns nonroepeMeHHOro xpaHeH1s COOBLLEHMS C MOMOLLIO 3HAKOB 3aMWCbIBAOTCA HA HOCU-
Tenu uHdopmauuu.

3HaKoBble cucTeMbl. B ocHOBe 3HaKOBOWM cUCTEMbI NIEXKUT HAOOP 3HAKOB, Ha3biBAEMbIi
andgaeuToM. ITU 3HAKU UMEIOT onpenenéHHylo dusmyeckyto npupogy. C HEKOTOpPbIMKU 3HAKO-
BbIMW CUCTEMAMM Bbl XOPOLLIO 3HAKOMbI M MOCTOSSHHO MMM NMONb3yeTech (A3bIKKU, YNCNA, LOPOXK-
Hble 3HaKMu), C APYrMMU NO3HaKOMWUTECb Aanee. EcTecTBEHHbIN YenoBEYECKUM SA3bIK — 3TO
3HaKoBas cucTtema. B ycTHOM peun 3HaKM — 3TO 3BYKM, B MUCbMEHHOM — OYKBbI UK andasuT.
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B pasnuuHbix Haykax 6binun paspaboTaHbl Tak Ha3biBaeMble opMasibHble A3bIKKU (CUCTEMbI
cuncneHus, A3blK anrebpbl, A3bIKM MPOrPaMMUPOBaHUA M Ap.), OT/IMYME KOTOPbLIX OT eCTECTBEH-
HbIX A3bIKOB COCTOWT B CYLLLECTBOBAaHUM OrPaHUYEHHOro KOIMYeCcTBa CTPOrnx npasui rpamma-
TUKM U CUHTaKCMCa M B OAHO3HAYHOM 3arMMCK 3HaKaMu cMbicna coobuienuns. Hanpumep, aecs-
TUYHYIO CUCTEMY CYMCIIEHUS MOXKHO paccMaTpuBaTth Kak hopMasbHbIM A3biK, UMeOLWMIA anda-
BUT (UMdpbI) U NO3BONAIOLLMN MMEHOBATb M 3aMMUCbiBaTb OOBLEKTbI (YMCA) M BbINOMHATL Had
HUMK apudMeTUYECKUE onepaLmm No CTPOro onpeaenéHHbLIM Npaeunam.

CywecTeytoT hopMasbHble A3blKM, B KOTOPbIX B KAYE€CTBE 3HAKOB UCMOJIb3YIOT He OYKBbI U
uMdpbl, @ Apyrve CMMBOJIbI, HanpuMep 0603HAYEHUS XMMUYECKUX 3/1IEMEHTOB, MY3blKaslbHbIX
HOT, M300paXKeHWUsA 3/1EMEHTOB 3/IEKTPUHECKUX MU JIOTUYECKUX CXEM, LOPOXKHbIE 3HAKM, TOYKU
u Tupe (Koa azbyku Mopse).

[OBouuHas 3HaKoBas cuctema. B npoueccax xpaHeHus, 06paboTku 1 nepenaym uHdop-
MauMK B KOMMbIOTEPE UCMOMb3YeTCs ABOMYHAS 3HAKOBasA CUCTEMA, andaBUT KOTOPOM COCTOUT
Bcero u3 aByx 3HakoB {0, 1}. DOu3nueckn 3HaKkM peanusyotca B hopmMe 3NEKTPUYECKUX UM-
nynbcoB (HeT umnynbca — 0, ecTb uMnynbc — 1), a TakXkKe COCTOAHWUN SiYeeK onepaTUBHOM
NamsATU M Y4aCTKOB NMOBEPXHOCTEN HocuTenen uMHdopmauumn (ogHo coctosHue — 0, gpyroe
coctosiHe — 1).

MMeHHO aBOMYHas 3HAKOBAs CMCTEMA MCMOJb3YETCA B KOMMbIOTEPE, TaK KaK CyLLeCTBYlO-
LLMe TEXHUYECKUE YCTPOMCTBA MOTYT HAZEKHO COXPAHATb U PAcMNo3HaBaTh TONIbKO [iBa pPa3fivy-
HbIX COCTOAHMA (3HaKa).

n pPaKTU4yecKasa 4acTtb

Lenb pabotbi: 03HaKOM/IEHKE C MOHATUEM MH(OPMALMKU, CBOMCTBA MHDOPMALIMK, TEXHO-
noruu nepegayun nHgopmaumu.

Xop, nabopartopHoi paboTbl
Paborta c nporpamMmmamMu 3anucu 1 BOCNpPOU3BEAEHNUS BUAEO- M ayanodaiisios.

KoHTponbHble BONpoOCHI:

1. B kako# chopme B npouecce obLieHUs C 4PyrMMU JIIOAbMU YEIOBEK NepesaéT u nonyda-
eT uHdopmMaumio?

2. C noMmoLLblo KaKMX OpraHoB YesloBeK nosiydaet MHhopMaLuto O BHELLHEM MUpe?

3. Kak HasbiBaeTca Habop 3HAKOB, fieXKaluuii B OCHOBE 3HAaKOBOW CUCTEMbI?

4. B 4ém cocTtounT otnnumne hopmasibHbIX A3bIKOB OT €CTECTBEHHbIX?

5. B kakon chopme peanusytotcsi hU3NYECKU 3HAKU LBOUYHOWM 3HAKOBOMW CUCTEMbI?

JNaboparopHas pabora 2.
Koauposanue ungopmaummu

TeopeTuuecku matepuan

KoaupoeaHue nHpopmaumu. B npoueccax Bocnpusatus, nepesadm U xpaHeHus nHopop-
MaLuK KMBbIMU OpraHM3MaMu, Ye/TOBEKOM U TEXHUYECKUMU YCTPOMCTBAMU NMPOUCXOAUT €€ KO-
avpoBaHue. Pe3ynstatoM KoAUpPOBaHUS ABNSETCA NOCNEL0BaTE/IbHOCTb 3HAKOB AAHHOM 3HAKO-
BOM CUCTEMBI, T. €. MH(POPMALMOHHbIN KOA.

Mprmepamu KOQOB ABNAAIOTCA NMOCNEA0BATENIbHOCTU OYKB B TEKCTe, LUMGpP B YUCIE, FeHETU-
YeCKUM Kof, OBOUYHbIM KOMMbIOTEPHbIW KOA, U T. A.

Koa coctout u3 onpenenéHHOro KonmMyectsa 3HaKoB (Hampumep, TEKCTOBOE cCOObLLieHMe
COCTOMT U3 OMNpeaenéHHOro KonnyecTsa OyKB, YUCIO — U3 ONpPeaenéHHOro Konnyectsa uugp
UT. A4.), T. €. UMeeT OnpesenEHHYIO AJIUHY.
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NHdopmauus, BbipaxkeHHas C MOMOLLbIO eCTECTBEHHbIX U (hOpMasibHbIX A3bIKOB B MUCbMEH-
HOW hopMe, 0BbIYHO Ha3biBAETCA TEKCTOBOW MH(OPMaLMEN.

KonunuecteeHHas mepa uHgopmaumnun. Ecnm HekoTopoe coobuieHne NpUBOAUT K yMeHb-
LUEHUIO HEONpPeaeNEHHOCTU HALLEero 3HaHWs, TO MOXHO FOBOPWTb, YTO TaKoe COoobLLeHWe Co-
nepxuT Hdbopmaumio. Takor noaxon K MHdopMaLmm, Kak Mepa YMeHbLUEHUS HeonpenesnéH-
HOCTW 3HaHWSA, NO3BONSAET KONIMYECTBEHHO M3MePATb MHDOPMaLMIO.

®Dopmyna, KoTopas CBsA3blBaeT MexKay coboi KOMMUYECTBO BO3MOXKHbIX MH(OPMALIMOHHBIX
coobuennin N n konmuecteo uHdopmMauun /, KoTopoe HeCET noslyyeHHoe coobLieHne, UMeeT
BUA:

N = 2/(%).

MuHMManbHOM eanHWULEN U3MepPeHUs KonmdecTBa MHGOPMaLMK, KaK Bbl JO/MKHbI 3HATb U3
LWKONBbHOIMO Kypca WHdopMaTuku, ssnserca 6ut, a cregylowen nNo BeSUYMHE eauHU-
ued — 6auT, NpUYém:

16ait = 8 6ur = 23 6ur.

A KpaTHble 6anTy eauHWLbl MU3MEPEHUS KONMYeCTBa MHMOPMAaLMKU BBOAATCA CrIeLyloWwmM
obpasom:
1 kunobaiit (K6ait) = 20 6aitt = 1024 6air;
1 merabaiit (M6ait) = 2'° Kéaiit = 1024 K6aiiT;
1 rurabaiit (M6aitt) = 2'° M6aitt = 1024 M6aiir.

@dopmyna (*) no3sonserT nerko onpenennTb KoM4yecTso MHopMaLun B COOBLLEHNH.

KoaupoBaHue TekcToBo MHpopmMauuu. [1ns npencraBneHms TeKCTOBOM MHopMauum
(NponucHble U CTPOYHbIE BYKBbI PYCCKOrO M NIATUHCKOIO andaBuToB, LUMdpbl, 3HaKU U MaTeMa-
TUYECKME CUMMBOJIbI) JOCTAaTOMHO 256 pasnuyHbix 3HaKOB. MOXHO BbIYMC/IWUTL, Kakoe Kosnude-
CTBO MHOPMaLMK HeOHXOAUMO, YTOObI 3aKOAMPOBATbL KaXKAbIM 3HaK:

N =2/'=>256 = 2/=>2% = 2/=>/ = 86ur

[na obpaboTku TeKcToBOW MHGpOPMaLUKU B KOMMblOTEPE HEOOXOAMMO MPEefCTaBUTb €€ B
[ABOWYHOMN 3HAKOBOW cucTeMe. [11a KOAMPOBaHMA KaXAOro 3Haka Tpebyercss KOMIMYeCTBO MH-
dbopmauum, pasHoe 8 6utam, T. e. A/IMHA [BOMYHOIO KOAA 3HaKa COCTaB/SET BOCEMb JBOMUHbIX
3HaKOB.

KaxxaoMmy 3Haky Heob6xoaMMo NOoCTaBUTb B COOTBETCTBME YHUKASbHbIA ABOUYHbBIN KOO, B UH-
Tepeasne ot 00000000 po 11111111 (e mecaTnuHoM koge ot 0 po 255).

Yenosek pasfnvMyaeT 3HaKM MO UX HAYepTaHUIO, a KOMMbIOTEP — MO MX ABOWYHbLIM KOAaM.
Mpu BBOAE B KOMMbBIOTEP TEKCTOBOM WMH(GOPMALMU MPOUCXOAUT €€ ABOMYHOE KOAMPOBAHME.
MNonb3oBarenb HaXKMMaET Ha K/laBUaType KiaBuLly CO 3HAaKOM, U B KOMMbIOTEP MOCTyMNaeT onpe-
[leNéHHan nocnenoBarTeslbHOCTb U3 BOCbMU 3/IEKTPUYECKUX UMMYNbCOB (ABOUYHbIN KOA, 3HAKa).
Kop 3Haka xpaHWTCs B onepaTtMBHOM NaMsATU KOMMblOTepa, rae 3aHMMaeT OfHY AYerKy (pasme-
pom 1 6aur).

B npouecce BbiBoAa 3HaKa Ha 3KpaH KOMMblOTEPa NPOM3BOANUTCA OOpaTHOE KoAMpOBaHMe,
T. €. Npeobpa3zoBaHne ABOMYHOIO KOAA 3HaKa B ero nzobpaxeHue.

Kaxxpas umdpa ABOMUYHOro KoMnbloTepHOro Koga Hecét 1 6ut uidopmaunn. Cnegosaresnb-
HO, coobLieHne, cocTosLee U3 ABYX UMUdP, COaEPKUT 2 Buta uHdopmMauuu, U3 Tpéx uudp —
36utauT. n.

Koguposanue rpaduueckonn nHdopmauuun. lpaduyeckas nHdopmauus MoxeT ObiTb
npeacTaB/ieHa B aHanorosou (HenpepbiBHOM) Unu anckpetHoun opme. lMprumepom aHanoroeo-
ro npeacrtasneHus rpadmnyeckon MHOPMaLUKU MOXKET CNYXKWUTb XKMBOMUCHOE MOJNIOTHO, LBET
KOTOPOro M3MEHSETCA HeMpepbiBHO, a AMCKPETHOrO — M306pakeHue, HaneyataHHoe C MOMO-
LLblO CTPYMHOTO MPUHTEpPa, COCTOSILLLEE U3 OTAENbHbIX TOYeK pasHoro ueeta. [padmvyeckue uso-
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OpaykeHuss U3 aHanorosok opmbl B LUGPOBYIO (AUCKPeTHYO) npeobpasyoTcs NyTéM npo-
CTPaHCTBEHHOW AMCKpeTU3aumu. [poCcTpaHCTBEHHYIO AMCKPETU3AUMIO M30OpaXkKeHWss MOXKHO
CPaBHWUTb C NOCTPOEHMEM M300paXKeHUs U3 MO3auKu (GOSbLLIOTO KONMYECTBA MasieHbKUX pas-
HOLBETHbIX CTéKoN). M306parkeHne pa3buBaeTca Ha OTaesibHble MafieHbKUe hparmMeHTbl (TOUKM,
WU MUKCENN), NPUYEM KaXKabl 3/1EMEHT MMeeT CBOM LiBET (KpacHbIW, 3€N1E€HbIW, CUHUKM U T. 4.).

B pesynbrate npocTpaHCTBEHHOM AWCKpeTU3aumK rpaduryeckas nHgopmauma npeacrasns-
eTCcA B BMAe pacTpoBOro uM3obpaxkeHus, Kotopoe GopMUPYeTCs M3 ONpeaenséHHOro Konuye-
CTBa CTPOK, KOTOpble, B CBOIO OYepeb, COAeprKaT onpenesiEHHOe KOTMYECTBO TOYEK.

B npouecce auckpetusaumm MOryT UCNoNb30BaTbCA PA3/IMYHbIE NANUTPbI LLBETOB, T. €. Ha-
6opbl TEX LIBETOB, KOTOPblE MOryT MPUHUMATb TOYKM u3obparkeHusa. Konnuectso usetoe N B
nanuTpe U KOMMYeCTBO MHOopMaumK [, HeobxoanMMoe 45 KOAUPOBAHUA LIBETA KaXKAOMW TOUKM,
CBsA3aHbl MeXay COBOM M MOTYT ObITb BbIYUCIIEHDI:

N =2,

B npocreiiwem cnyyae (4€pHo-6enoe nsobparkeHne 6e3 rpagaumi ceporo LgeTa) naaurpa
LLBETOB COCTOWT BCErO M3 ABYX LBETOB (4€pHOro u 6enoro). Kaxkgas Touka akpaHa MOXKeT npu-
HMMaTb OAHO W3 [IBYX COCTOAHMM («4EpHan» unu «benas»). MoXHO BbIMMCNUTB, KAKOE KOonnye-
CTBO MHOpMaLuM HeobxoanMo, 4TOObI 3aKOANPOBATb LIBET KaXKAOMW TOUKM:

2 =2=>2"=2'=>]=16ur

KonuuecTtso nHgopmMaumum, KoTopoe MCNonb3yeTcsa A5 KOAMPOBaHUA LBeTa TOYKM U300pa-
YKeHus, HasbiBaeTcsa rnybuHon ueeTta. Hanbonee pacnpocTpaHEHHbIMU 3HAYEHMAMM [TyOUHDI
LUBETa MNPU KOAMPOBAHUM LBETHbIX M300pakeHuit aensatoTcsa 8, 16 unu 24 6uta Ha TOuKYy.

BpemeHHas puckpetusauusa 3syka. [lna Toro 4tobbl KommnbioTep Mor obpabartbiBarb
3BYK, HENPEPbIBHbIN 3BYKOBOW CUrHan fo/mKeH ObiTb Npeobpa3oBaH B LMMPOBYIO AUCKPETHYIO
opMy C NoMOLLbIO BpeMEHHOM AUCKpeTM3aumn. HenpepbiBHas 3ByKkoBas BosiHa pasbusaeTcs
Ha oTZesIbHble MafieHbKME BPEMEHHbIE YHaCTKU, MPUYEM AN KaXKA0ro TAKOro y4acTKa yCTaHaB-
NMBAETCA OnpefesiéHHbIM YPOBEeHb MPOMKOCTU. TakMuM 0bpasoM, HerpepbiBHAs 3aBUCUMMOCTb
FPOMKOCTWM 3BYKa OT BPEMEHW 3aMEHSETCS Ha [UCKPETHYIO MOC/iefoBaTelbHOCTb YPOBHEM
FPOMKOCTH.

Yacrota auckpetusaumu. [1n1a 3anMcu aHanoroBoro 3Byka W ero npeobpasoBaHus B
umdposyto hopMy Ucnosb3yeTcs MUKPOOH, NOAKMOYEHHDBIM K 3ByKOBOM nnare. Kayectso no-
Ny4YEeHHOro UMPOBOro 3ByKa 3aBUCUT OT KOJIMYECTBA U3MEPEHUIM TPOMKOCTH 3ByKa B €AMHULY
BPEMEHM, T. €. YaCTOTbl AUCKpPeTU3aumm. Yem Gosbluee KOIMYeCTBO U3MEPEHMIU NMPOU3BOAMTCA
3a OfIHY CeKyHAy (4eM 6onblue YacToTa AMCKPETM3aLmMK), TeM TouHee L pPOBOM 3BYKOBOM CHUT-
Ha/ NOBTOPSIET aHA/IOrOBbIM CUMrHas. YacTtoTta AMCKpeTU3aLumMM 3ByKa — 3TO KOJIMYECTBO U3Me-
PEeHWI TPOMKOCTU 3BYyKA 3a OAHY CeKyHAy. YacTtota auckpetusauuu 3ByKa MsMepsieTcs B rep-
uax (M) v moxet nexkatb B guanaszoHe ot 8000 no 48 000 mamepeHMIt rPOMKOCTM 3BYKa 3a
opnHy cekyHay (ot 8000 no 48 000 Iu).

My6buHa KogupoBaHUA. YPOBHM rPOMKOCTM 3ByKa MOXKHO paccmatpueatb Kak Habop N
BO3MOJHbIX COCTOSHWM, AN KOAUPOBAHUS KOTOPbIX HEOHXOAUMMO onpefenéHHOe KONMYEeCTBO
uHdopmaummn I, koTopoe HasbiBaeTcs rybuHOW KogupoBaHuA 3ByKa. [nybuHa KogupoBaHus
3ByKa — 3TO KOJIMYECTBO MH(OPMALIMK, KOTOPOE HEOOXOAUMO A1 KOAMPOBAHUA OUCKPETHbIX
YypOBHeH rpoMKoOCTU LncpoBoro 3syKa. Ecnm nasectHa rmybuHa KoAMpPOBaHUA, TO KOIMYECTBO
YPOBHEN rPOMKOCTH LM(DPOBOro 3ByKa MOXKHO paccymTaThb.

Myctb rmybuHa KogupoBaHus 3ByKa cocTtasnseT 16 6uT, Torga KoMYecTBO YPOBHEW rpoMm-
KOCTM 3BYyKa paBHO:

N =2 = 2% = 65536.

B npouecce koanpoBaHMA KaykaOMY YPOBHIO F[POMKOCTHM 3ByKa npucBansaeTtcs ceon 16-6u-
TOBbIM [BOMYHbLIN KOA, HauMMEHbLUEMY YPOBHIO FPOMKOCTM OyAeT COOTBETCTBOBaTb KO,
0000000000000000, a Hanbonbwemy — MU,
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MNpakTUuyeckas yacTtb
Llenb paboTbi: 03HaKOMJIEHME C MOHATMEM «KOAWPOBAHUE», CNOCOBAMU KOAUPOBAHUS.

Xop nabopaTtopHoi paboTbl

3apaHus:

1. 3ameHss kaxaylo OykBy e€ nopsaaKOBbIM HOMepoM B andasute, 3alwmndpyunte dpasy:
«TULWIE EQEWb — OANBLUE BYOELb».

2. B npamoyronbHoi Tabnuue pasmepom 9 X 9 pacnonoskute Bce 6yksbl andasuta U 3Ha-
Ku npenuHarua. Co3gaamMm KoguMpoBOUHYIo Tabnuuy: Kaykaoi OyKee M 3HaKy NOCTaBUM B COOT-
BETCTBME ABY3HA4YHOE YMC/IO — HOMEpP CTPOKMU M HOMep cTonbua. 3alwmndpyiTe C NOMOLLbIO
aton Tabnuupl ppasy: «kMOCKBA — CTOJIMUA POCCUN».

3. MuHuManbHas eguHULA M3MEPEHUS KONnYecTBa MHGopMauMn — 3To (Bbibepute oguH
MpaBW/bHbIA BAPUAHT):

1) 6aint 2) 6ut 3) nukcenb 4) AUM

4. Bbluncnute, ckonbko 6ut cogepxutca B 1 Kbanrte, 1 Mbaiite, 1 baiire.

5. Konuuecteo 3k3ameHauunoHHbix 6unetos paeHo 32. CryaeHT GepéT 3K3aMeHaLMOHHbIM
6unet. Kakoe Konuuyecteo MHboOpMaLuu Noay4ns CTyAeHT nocsie Toro, Kak yeuaen Homep 6u-
nera?

6. M3BectHO, YTO B Urpe KPeCTUKU-HOJIMKW BTOPOW WUrPOK MOC/e MepBOro xoda nepsBoro
Urpoka nonyuunn 6 6ut undopmauun. Kakon pasmep nmeet nose ans urpbi?

7. Kakoe konuuectBo wuHdoOpMaumMm HeCET cooblleHWe B BuAe [OBOMYHOIO Kopaa
101010001001?

8. MybuHa upeta npuHuUMaeT 3HaveHus 4, 8, 16, 24, 32 6uta. Yemy paBHO KOIMYECTBO LiBE-
TOB B Na/UTpe ANA KaXAoro ciyyan?

KoHTponbHbie BONpoChI:

1. Yo Takoe MHbOpPMaLMOHHbIN Koa?

2. CKONbKO AOCTATOMHO 3HAKOB A1 KOAMPOBaHUA TEKCTOBOW MHopmaLmmn?

3. Kakoe konnuectso MHdopMaummn HeobxoanMmo, YTobbl 3aKOANPOBATD LIBET KaXKAOM TOUKN?
4. Yro Takoe mybuHa KOAMPOBAHUA 3BYKa?

JNlaboparopHas pa6ora 3.
KoaupoeaHue uncnosou uHdopmauum

TeopeTuuecku matepuan

Insa 3anmMcu MHdopMaummn o Konmyectee 0ObEKTOB UCMONb3YOTCA YKucna. Yucna sanucbl-
BAlOTCSH C UCMOJIb30BaHMEM OCODbIX 3HAKOBbIX CUCTEM, KOTOPbIE HA3blBAKOTCA CUCTEMAMMU CUUC-
nenus. AndaBuT CUCTEMbI CUUCIEHUS COCTOWUT M3 3HAKOB, KOTOPblE HasblBalOTCA UMdpamu.
CuctemMa cuncneHnss — 3TO 3HaKOBas CUCTEMA, B KOTOPOM YMC/a 3anUCbiBAOTCS MO onpeje-
NEHHbIM NPaBWIaM C MOMOLLbIO 3HAKOB HEKOTOPOTO asndaBuTa, HasbiBaeMbIX Ludbpamu.

Bce cucTtembl cuncnenuns gensartca Ha ase 6onblune rpynnbl: MO3ULMOHHbIE U HEMO3ULIMOH-
Hble CUCTeMbl. B NO3MULMOHHbBIX CUCTEMAX CYMCNEHUA KONMYECTBEHHOE 3HadYeHWe undpbl 3aBu-
CUT OT €€ NOJIOXKEHWSA B YUC/E, @ B HEMO3ULMOHHbIX — He 3aBUCHT.

Heno3uuunoHHblie cuctembl cuucneHma. Kak Tonbko ntoamM Hayanu cumtatb, y HUX Nos-
BWNACb NOTPEOHOCTb B 3anucH uncen. Haxoaku apxeonoros Ha CTOSIHKax nepBOObITHLIX fitoaewn
CBMAETENbCTBYIOT O TOM, YTO MepBOHAYasibHO KOJIMYECTBO MPEeAMETOB OTOOpaXkasiiM paBHbIM
KOJIMYECTBOM KaKMX-MOO 3HAYKOB: 3apyboK, YEPTOYEK, ToUeK. Takas cuctemMa 3anucu Yucen
Ha3blBaeTCsA eAMHUYHOM, TaK KaK /iloboe Y1CNo B Hel obpasyeTcs NyTEM NOBTOPEHUS OQHOrO
3HaKa, CUMBOJIM3UPYIOLLLETO eaUHULLY.
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[NpuMepoM HeNO3ULMOHHOW CUCTEMBI, KOTOpas COXpaHWUNacb A0 HALIMX AHEHW, MOXET Ciy-
XWUTb PUMCKas CUCTEMA CYMC/IEHUS, KOTOpAs Hadasna NpuUMeHATbLCA Gosiee ABYX C MOSIOBUHOM
TbiCcAY neT Hasapg, B [lpeesHeM Pume.

B ocHoBe puMckoW cucteMbl cumcneHus nexxar 3Haku | (oanH naneu) ans umcna 1, V (pac-
KpbITas nafioHb) ansa uncna 5, X (ose cnoxenuble nagoxun) ana 10, a ana obo3HayeHus yucen
100, 500 1 1000 ucnonb3ytotcs natmHckue Gyksbl C, D u M.

B puMmckol cucteme cuncneHuns 3HavyeHue undpbl He 3aBUCUT OT €€ MOJIOXKEHUS B YHUCIe.
Hanpumep, B pumckom uncne XXX (30) umdpa X BCcTpeyaeTcs TPUXKAbI U B KaXKAOM Clyyae
obo3Havaet ogHy u Ty ke BennunHy — uucno 10, Tpu pasa no 10 8 cymme gatot 30.

Y106l 3anucaTtb YMCNO B PUMCKOM CUCTEME CUUCIIEHWUS, HEOOXOAUMO Pa3NOXKWUTb €ro Ha
CYMMY TbICSY, MONYTbICAY, COTE€H, NMONYCOTEH, AECATKOB, NATEPOK, eanHuUl. Hanpumep, necsa-
TMYHOe uucno 28 npencraenserca cnegyowmm obpasom: 10 + 10 + 5+ 1 + 1 + 1 =
= XXVIII (aBa necsatka, naTépka, Tpy eanHULbI).

MNpu 3anMcK yncen B pUMCKOM CUCTEME CHUCIEHUS NMPUMEHSETCA NPaBWUO: KaXKabli MEHb-
UMM 3HAK, NOCTABNEHHbINA cnpasa oT 6osbluero, NpubaenseTca K GoMbLEMY 3HAKY, a KaXKabln
MEHbLLUWI 3HAK, NOCTaB/IEHHbIN CneBa oT H6o/bLIero, BbluMTaeTca U3 HGonbluero 3Haka.

Hanpumep, pumckoe uncno IX obosHayaer 9 (—1 + 10), a XI obosHavaer 11 (10 + 1).
Hanpumep, uncno 99 umeet cnepyiolee npefctaBneHMe B pUMCKOM CUCTEME CHUCTIEHUSA:

XCIX =-10+ 100—1 + 10

B no3uuMOHHbIX cUCTEMAX CYMCIIEHUA KOJIMYECTBEHHOE 3HadYeHue undpbl 3aBUCUT OT
€€ nosvuuu B uncne. MNosunums umdpbl B YMcne HasbiBaeTcs paspagom. Paspsaabl uicna Bos-
pacTaoT crnpasa HaneBo, OT MNAALWMKX Pa3panoB K CTapLUMM, NPUYEM 3Ha4YeHUsA umdp B cocen-
HWUX paspsfax Yucna pasnMyaloTcs B KOIMYECTBO pas3, paBHOE OCHOBAHUIO CUCTEMBI.

B Hactosulee Bpema Hanbonee pacnpoCTpaHEHHOW MO3ULMOHHON CUCTEMOWM CUYUCIIEHMSA
ABNSAETCA AecsaTUYHas cuctema. B vHdopmaTvke LUMPOKO MCNOMb3yloTCS ABOMYHASA, BOCbMe-
PUYHas M LIeCTHaaLaTePUYHAsA CUCTEMbI CYUCTIEHUA.

B pnecatnuHoi cucteme cumcnenuns umdpa B KpaHen cnpasa nosvuun obosHadaet Konu-
YeCTBO eAMHUL, UMdpPa, CMELLEHHAsA Ha O4HY MO3ULMIO BNEBO, 0O03HAYaEeT KOIMHYECTBO AECAT-
KOB, €LLE /leBee — COTEeH, 3aTeM TbICAY U T. A.

Paccmotpum B KauecTBe npumepa gecatuyHoe yucno 555. Uudpa 5 Bctpeyaetcsa B uncne
TPWXKAbl, NPUYEM camas npasas obo3Ha4aeT NATb €AMHWL, BTOpas cnpaBa — MATb AECATKOB
W, HAKOHeL, TPeTbsl — MATb COTEH.

Boiwe pgecatnyHoe uncno 555 6bino 3anucaHo B MPUBLIYHOW AN HAc CBEPHYTOW chopMe.
Mbl HacToONbKO NPUBLIKNIM K TaKOW hOpMe 3amnncu, YTO YKe He 3aMeyaeM, Kak B yMe YMHOXaeMm
umdpsbl uncna Ha umcno 10 B pasnunyHbix cteneHsx, rae 10 sBnseTcs ocHOBaHWEM LeCATUYHOM
CUCTEeMbI CYUCTIEHUS.

B passepHyTon hopme 3anucu ymcna yMHoXxKeHue undp YMcna Ha OCHOBaHWE NPOU3BOAUT-
ca B siBHOM chopme. Tak, B pa3BeépHyTor cdopme 3anucb yucna 555 B pecsTMYHOM cucTeme
Oynet BbirnageTb cneayowmm obpasom:

5554 =5 - 102 + 5. 10" + 5 . 10°,

[nsa 3anucu fecatmyHbiX Apobern MCNoMb3yloTCa paspaabl C OTPULATENIbHBIMU 3HAYEHUAMM
cTteneHen ocHosaHusA. Hanpumep, unucno 555,55 B passépHyTtoi dopme byaeT 3anmcaHo che-
pytowmm obpasom: 555,55, = 5 - 102 + 5. 10" + 5 - 10°+ 5 - 10" + 5 . 102

YMHOXeHWe unu peneHve paecAatuyHoro yncna Ha 10 (BenuuuHy oCHOBaHWSs) NPUBOAMT K
NepeMeLLeHIo 3ansaTon, OTAENAIOWEN Leylo YacTb OT APOOHOM, Ha OAMH pa3psan COOTBET-
CTBEHHO BNpPaBO WJn BEBO.

Hanpumep:

555,559+ 10 = 5555,5,y;

555,554p: 10 = 55,555y,
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ABounuyHaa cucrtema cuncneHus. Yvucna B ABOMYHOM cUcTeMe B pa3BEpHYyToM chopMe 3a-
MUCbIBAIOTCS B BUAE CYMMbl OCHOBAHWSA 2 B Pa3/IMyHbIX CTENEHAX C Ko3dduumMeHTamu, B Kaye-
CTBe KOTOpbIX BbicTynatoT umdpbl 0 nnm 1.

Hanpumep, passépHyTasa 3anucb 4BOMYHOMO YMCA BbIMAAWT CledyoLmm 0bpa3om:

A,=1-224+0-2"+1.24+0-2"+1. 272
3TO >Ke YMCIO B CBEPHYTOM hopMe:
A, = 101,01,.

YMHOXeHWe unu aeneHne ABOMYHOIO YMcna Ha 2 (BeNnYMHY OCHOBAHUSA) MPUBOAMUT K Nnepe-
MELLEHUIO 3anATOMN, OTAENAIOLWEN Lie/yto YacTb OT APOOHOW, HA OAUH pa3psafd COOTBETCTBEHHO
BMNPaBO WK BNEBO.

Hanpumep:

101,01, - 2 = 1010,1,;

101,01, : 2 = 10,101,.

BocbmepuuHas cuctema cumcneHms. B BocbMepuyHoi cucteme ocHoBaHWe paBHO 8 u
andasut coctout us socbmu undp {0, 1, 2, 3, 4, 5, 6, 7}. 3anuwemM BOCbMEPUYHOE YNUCIIO B
CBEPHYTOM U pa3BepHyTOM chopMax:

T7g =7 -8"+7.8%

WWecTtHaauarepuyHaa cuctema cuucneHusa. B wectHaguarepmyHor 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 obosHadveHue, a AnsA 3anucu
ocTasbHbIX undp co 3Hadenusamu 10, 11, 12, 13, 14, 15 ncnonb3syrotcs nepeble WwecTb OyKe Na-
TUHCKOro andaeuTta. 3anvieM LecTHaaUaTepuyHOe YUC/IO B CBEPHYTOM U pa3BepHyToM dop-
Max:

ABCDEF,;, = A-16°> + B-16* + C-16* + D - 16°+E-16' + F - 16°=
=10 - 16>+ 11 .16+ 12 - 163+ 13 - 162 + 14 - 16" + 15 . 16°

MepBas no3vuMoOHHasA cucTeMa cuucieHus 6bina npuaymaHa ewé B [lpesHem BasunoHe,
NPUYéM BaBMNOHCKAA Hymepauus Obina LIECTMOECATEPUYHOM, T. €. B HEeW WCMOoNb30BasoCh
wecTtbaecat umdp! NHTepecHo, 4To 4O CMX NOP NPU U3MEPEHUU BPEMEHW Mbl UCMOJIb3YEM OC-
HoBaHue, paBHoe 60 (B 1 MuHyTe copeprkutca 60 cekyHa, a B 1 yace — 60 MuHyT).

B XIX B. poBONbHO LWIMpPOKOE pacnpoCTpaHeHue Mnosyyuna ABeHajuatepuyHas cucrtema
cuncnenus. [lo cux nop Mbl 4acTo ynotpebnsem AtoXKUHY (YnMcno 12): B cyTKax ABe AIOXKMHbI
4acoB, KPYyr COAEPXKUT TPUALATb LIOXKWH FPagycoB U T. 4.

n PaKTU4ecKaa 4acCtb

U,eﬂb paGOTbIZ O3HaKoM/1eéHne C OCHOBHbIMKU MOHATUAMU NO3UUMUOHHbBIX CUCTEM CHUCNE-
HUA, NOJTy4eHUA HABbIKOB MO pa60Te B Pa3/IN4HbIX MO3NULUMNOHHbIX CUCTEMAX CHUCNEHUNAX.

Xop, nabopatopHoi paboTbi

1. MNepeeectn u3 2cc B 10cc
1) 10101011
2) 11001110

2. MNepesectn n3 10cc B 2cc
1) 3524
2) 345,5
3. BbinonHutb genctemna B 2cc
1) CnoxkeHue
101010 + 1101
10000111 + 101010
11110001 + 11100
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2) Bbluntanue
101010111 — 1111
1100011 — 1011
10100001 — 1111

3) YMHOxeHue
1010 - N
110011 - 101
1100 - 101

4) [enenue
m . 1
11110 : 101
110110 : 110

KoHTponbHbie BONpoChI:

1. Y70 Takoe cuctemMa cuucneHus?
2. B 4ém cocTouT oTMuMe No3ULMOHHOM CUCTEMbI CYMCIEHUA OT Heno3uuuoHHoW? lMNpuee-

AnTe nNpuMepbl TaKUX CUCTEM.

UHOOPMATUKA

3. Kakas cuctema cuMCneHus UCNoNb3yeTcsl YeIOBEKOM B NMOBCEAHEBHOM »M3HWM? Kakas

MCNosb3yeTcs B KOMMbloTepe?

OvpakTuyeckue marepuanbl

Mpumep KogupoBaHusa 6yke pycckoro andaeura

c nomouwbio kopa LLleHHoHa—®aHo

BykBa

Kogp,

Bykea

Kogp,

npoben

0

110110

o

001

110111

e

0100

111000

a

0101

111001

0110

111010

om

11101

1000

111100

1001

b

111010

10100

X

111011

10101

1111100

10110

111101

10111

E [T | X

11111100

11000

=

1111101

110010

E

1MM1110

110011

111110

11010

G

M1
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Marepuansbl gna opraHusauum
U NpoBeaeHUsa yuebHo-UccnenoBaTesibCKoOM
W NPOEKTHOMU feATEeNIbHOCTU WWKOJIbHUKOB

Meponpusatue «J[leHb OTKpPbITbIX ABEPEN»

Llenb: nonynspusaumsa nestenbHOCTU LieHTpa «Toyka pocta» B Urpoeow ¢opme (urpa no
CTaHuuAM).

3agaya KakaoW KoMaHAbl — MPOWTH MPefoXKeHHble UCMbITaHUA Ha Kaxkgon obpasosa-
TenbHoM Touke, nepeyncneHHble B MapLLUPYTHOM JIUCTe:

Touka «[MTporpammupoBaHue Ha Python»

Touka «TexHonorvm KogupoBaH1A U Nnepeaayr MHbopMaLnn»

Touka «Cpepa nporpammupoBaHus Scratch»

Touka «Cpepa nporpammunpoBanus gna Arduino»

Touka «PoborotexHuka»

Touka «Bonpocbl ucKycCTBEHHOroO MHTENNEeKTa».

Ha BbinonHeHWe KaXkporo 3afaHus OoTBOAMUTCA 6 MUHYT, MO UCTEYEeHUU BPEMEHM KOMaHAa
nepexoamt K cneaytowen Touke pocra. [egarorm 6yoyT cTporo oTcieXkueatb BpeMs U Kade-
CTBO BbINOJIHEHUSA 3aJaHusA. B MaplipyTHOM nncte KOMaHapbl KaXkabli Neparor B COOTBETCTBUM
C onpeaenéHHbIMU Kputepuamu byaeT oueHuBath Balwy paborty. MNponas mapwpyT Bcex obpa-
30BatesibHbIX Toyek, Mbl cobrpaeMcs B 3TOM KabuHeTe aa NoABeaeHUs UTOrOB M NPOBeAeHNs
pednekcMm MeponpusaTUs.

OnucaHue 3agaHunit 06pa3oBaTtesibHbIX TOYEK Urpbl

Touka «lporpammupoBaHue Ha Python»

3aganue. MNonpobyem HapucoBaTb MPOCTYIO KapTUHKY M3 CMMBOJSIOB: BYKBbl «O», 3HaKa
NOAYEPKUBAHMA U BEPTUKANbHOM YepTbl. HanuwuTte cnepyowmi koa:

print (‘Mpueet!’)

print (‘310 nzobparkeHne cobaku’)

print(o__ )

print (‘1111°)

A Tenepb 3anycTuTe BbINOJIHEHME NPOrpaMMbl C MOMOLLbIO KHOMNKK Run. Y Bac pnomxeH no-
Ny4UTbCA pesynbrar «cobayka». HeobszatenbHO BbIBOAWTL KaXKaylo CTPOKY M306pakeHus C
MOMOLLbIO OTAeNbHOU hyHKUMK print(). MOXXHO BbIBECTM HECKONbKO CTPOK C MOMOLLBIO OAHO-
KpaTHOro Bbl30Ba (pyHKLUWUK, ANA 3TOrO 3aK/IOUYMUTE BECb TEKCT B TPOMHbIE KaBbIYKMU.

A Tenepb nonpobyiTe co3natb CBOW COOCTBEHHbIN PUCYHOK U3 CUMBOOB. Bbl MoxeTe co-
34aTb LeSibli CIOXKET WM OTKPbITKY K MpasgHuKy. Mcnonb3yiTe TOuKM, CKOOKM, 3HaKuU Noguép-
KWBaHWsA U niobble apyrue CUMBOJIbI.

BHumaHue! He wucnonb3yite BepxHWe KaBblYKM B MpOLIECCE «PUCOBAHMA» CUMBOJIA-
MW — TPW KaBblYKM MOAPAL «3aKPOIT» TEKCT. TakKe CTOUT OblTb OCTOPOXKHEE C ABOETOYUSA-
MU — 06 ux ponu B Python Bbl y3Haete uyTb nozxe.

Touka «TexHonorum KoaMpoBaHus U nepepadu uHdopmauumn»

3apanue 1. «lMaponb»

KooppuHaTHoe yCTpoWCTBO ANA yNpaBneHUs KYpCOpOM M OTAAYM Pa3/IMYHbIX KOMaHA, KOM-
notoTepy. O Kakom ycTpowcTBe MAET pedb? YCTpoOMCTBO — 3TO naponb. Ha koopauHatHOM
MIOCKOCTU OTMETbTe TOUYKWU, KOOPAMHATbLI KOTOPbIX NpuBefeHbl HUxe. CoeiMHUTe TOYKMU No BO3-
pacTtanuto. NoMHuTe, nepeoe Yncno — KoopgauHata no ocu OX, BTopoe YMCNO — KoopauHa-
Ta no ocu OY. MNonyyeHHaa KapTUHKa — 3TO Naposib.
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Puc. 173. Bug Qr-kona

3apaHue 2. «[lonoBonomkas
Pacwmndpyite M3BECTHbIX CMeLManUcToB B 06/1acTM MH(OPMATUKM U MHGOPMALMOHHbBIX
TexHonorun (kaptoukn ¢ QR-kopamu pacnevaratb 3apaHee). Hangure:

O Y10

1-a napa — cosgartenv ofHOro U3 A3bIKOB NPOrPaMMUPOBAHKS.
2-1 napa — co3aareniv MacCoBbIX KOMMbiOTEPOB KoMnaHuu Apple.
3-a napa — co3pareny coumanbHbIX CeTeM.

Touka «Cpepa nporpammupoBaHua Scratch»

3apaHuve. Hangute 3awmndposaHHble NnoHATUS Scratch.
NHTepakTMBHOE 3apaHue B learningapps.org.
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Haroute zawndpoBasHee NOHATHA Scratch

=
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3|6|U NporpasMMrpoBadnen 8 cpage Scratch
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Puc. 174. Bug 3apaHus

Puc. 175. Bug Qr-kopa

Touka «Cpepa nporpammupoBaHusa ana Arduino»
3apava. Cobparb cxemy rno obpasuy M Hay4yuTCs ynpasisaTb CBETOAMOAOM (NporpaMMUpo-
BaHWe MWUraHWeM CBETOAMOAA).

MNopapok nogkntoyeHUs:

1. OnvHHyto HOXKY cBeTogmoda (aHoa) nogkntodaem K ungposomy Beisogy D10 Arduino,
apyryto (katon) — 4depes peauctop 220 Om k Beieogy GND.

2. 3arpyxaem B nnaty Arduino CKeTy U3 IMCTUHra.

3. Habniogaem npouecc MuraHus ceetognopa.

B conepkanue
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Puc. 176. Bup 3apaHus
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CkeTy 3KcnepuMeHTa NpUBEAEH B JIMCTUHTE.

const int LED=10; // BbiBOA ana noakntoyenus ceetoguopa 10 (D10)

void setup()

{

/ / KoHdurypupyem BbiBOA, NofKntodeHus ceetogmoaa Kak Boixog (OUTPUT)
pinMode(LED, OUTPUT);

}
void loop()

{

/ / BKNoyaeM ceetoguop, nogaeas Ha ebiog 1 (HIGH)
digitalWrite(LED,HIGH);

// nay3a 1 cek (1000 mc)

delay(1000);

/ / BblKNo4Yaem ceBetoguog, nogasas Ha Bbisog 0 (LOW)
digitalWrite(LED,LOW);

/ / naysa 1 cek (1000 mc)

delay(1000);

}

Tenepb Mbl MOXEeM NOo3KCcnepuMeHTnpoearb C nepnMogom MuUraHnmA ceetogmnona, MEHAA B

CKeTye 3HauyeHus 3afeprkku B pyHKUun delay().

Touka «Po6oToTrexHuka»
MpoxoxaeHue nHtepaktneHoro «PobokeecTax.
https: / /docs.google.com /presentation /d /19GXlqg_k9rTQ4FsurbcbowTNI6pjsuG6710So-

9blFt0 /edit?usp=sharing
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Touka «Bonpocbl MCKYCCTBEHHOrO UHTEJIJIEKTAY.
https: / /infourok.ru / metodicheskaya-razrabotka-uroka-tema-iskusstvenniy-intellekt-3112186.
html

CopeBHOBaHUA NO poboOTOTEXHUKE

Llenb KOHKypca — npuBieYeHUE yHalMXCA K MHHOBALMOHHOMY, HAyYHO-TEXHUYECKOMY
TBOpYECTBY B 06/1aCTH POOOTOTEXHUKM.

B copeBHOBaHUAX npuMHMMatOT ydacTue yyalumecs ot 7 net. KoHkpeTHble Bo3pacTHble orpa-
HWYEHWA OrOBapPMBAIOTCA A1 KaXKA0W HOMUHALMM.

Homunauusa «HOHbIN poboTeXHUK».

B coctazanusax yyacteyiot yyawmecs 7—9 net. CopeBHOBaHMA B JaHHOW HOMMHALMKU NPO-
BOAATCA MO WHAMBUAYANbHOW cUcCTeMe (OAMH YYACTHUK — OAMH KOHCTPYKTOP). YYacTHUKM
[OMIKHbI cobpaTb MOAesb MO OMOPHOM CXEME U COCTaBUTb AJ1S1 HEE NPOrpaMMy Mo MnpeasioxeH-
HOMY 3a[aHUIO0 U OOBACHUTb €.

Mobeantenem B HoMUHaLMK OOBABNAETCA YY4ACTHUK, HabpaBLwMit Hanbosbluee KONMYECTBO
6annos (MakcumasnbHoe Konuyectso 6annos — 50).

1) cbopka poborta cornacHo cxeme — go 20 6annos;

2) nporpamMmupoBaHne — no 20 6annos;

3) npesentaumua mogenn — po 10 6annos.

HomuHauusa «Po60o-nono».
B coctazanuu yyacTeytoT yyawmeca 9—14 net. Urpoeoe none ans «ono» umeert pasmepsl
2000 X 1100 mm 6enoro ugerta.
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Puc. 179. Bug nons

Boportamu siBnsiloTCa ABe ropmM3oHTasibHble NAaHKu, WwupuHa cteopa Bopot 300 mM. B kaue-
CTBe MsAYeH BbICTYNaOT TEHHWUCHbIE WapuKU. MecTta pacnonoxeHus Msayein 0603HaueHbl Ha pu-
cyHKe. Maun yctaHaBnMBalOTCS Ha MOACTaBKWM MPOM3BOJSIbHOM ¢hopMbl BbicoTon 10—15 MM 1
[OSIXHbl ObITb NPOMAaPKMPOBaHbl LM pamMmu MapKepom.

Po6oTbl AOMKHbI ObITb MOCTPOEHBI TONBKO M3 AeTanen Habopa LEGO. Pobotbl 6yayT nsme-
PATbCA B BEPTMKAIbHOM MOJIOXXEHWM, MPU 3TOM OHU HE LOIKHbI HW HA YTO ONMPATLCA U UX MOA-
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BUXKHbIE YaCTU AO/IKHbI ObITb MAaKCUMMasIbHO BblABUHYTbI. BbicoTa poboTa AomKHa COCTaBNATb
He 6onee 350 mm.

CocTs3aHWe COCTOUT U3 UHOMBUAYAbHBIX MATYEN, KaXKablM U3 KOTOPbIX AJIUTCA A0 TPEX 3a-
OUTbIX MAYEN B BOPOTa, HO He Bosiee YeTbipEX MUHYT (MAY npeactaBnser cobown Wwapuk ans
Urpbl B HACTONbHbIM TEeHHWC). [MopALOK BLICTYNIEHUA YYACTHUKOB OMNpenensieTcs no Homepy
pervcTpauuu.

Cyobu hUKCUpYIOT BpeEMS KaXkAoro 3abutoro Msaya 1M 3aHOCUT ero B Tabnuuy. Jlydwmnm cum-
TaeTCs UrpoK, 3aTPaTMBLLUMIK HauMeHblLLEee BPeMS Ha BCe 3abuTble MsYM, eC/IM UFPOKU NoKasasu
OMHAKOBOE BPeMs Mo TPEM 3abuTbiM MadYaMm, To nobeautenem ABNAETCA UrPOK MOKasaBLIMK
Nnydliee BpeEMs No BTOPOMY 3aB6UTOMY MAYy U T. 4.

Po6oT u3HayanbHO HaxXoAMTCS B UCXOAHOM TOUKe, 0603HaYeHHOM Ha nose. 3ajaya urpoka:
ynpasnas pobotom, 3abutb MauM B cTBOp BOpoT. lNocnenosarenbHoCTb 3abrBaeMbix MAYen
onpepenseT caM y4yacTHuK. B cnyuyae, ecnv MAY nokngaeT rpaHuLbl UFPOBOK 30HbI, He NOMaBs B
CTBOP BOPOT, POBOT AO/KEH BEPHYTHCA 3@ FPaHuULy WTPadHON TMHMK, B 3TO BPEMSA MOMOLLHUK
BO3BpALLAET MAY Ha NOACTaBKY B 0603HaYeHHOe MeCTo, OTKyAa MY Obl1 NnepemeLLEH.

Mo uTtoram nepBoro Typa COCTaBMAETCA PEUTUHI KOMaHA Ha OCHOBaHWW KOJIMYecTBa 3abu-
TbiIX MaYen. Jlydwme yeTbipe KomaHabl BbixoasT B 1/4 duHana. B cnyyae onpokuabiBaHus po-
6ota 1 B TedeHne 30 ceKyHA HEBO3MOXXHOCTM MPOAOSIKUTb UrPYy YHaCTHUK BbiObIBAET C Hyne-
BbIM pPe3y/bTaToM.

Martuun 6ygyT npoxoauTb Nno Tem e npasunam. MNobeautenn bGyayT onpenenaTbcsa U3 YeTbl-
PEX KOMaHA.

HomuHauusa «PeweHue 3agay Arduino».

YyactHukam Heobxoammo 3a 90 MUHYT cobpaTb pasnuyHbie cxeMbl Ha 6ase nnardopmbl
Arduino 1 3anporpammupoBatb MX. 3afdaHWA BbINOJIHAIOTCA B Cpele MOAEeIMPOBaHUA
TinkerCAD B COOTBETCTBUM C MHCTPYKLIMEN, NOJTy4YEHHON B AieHb NPOBEAEHUA KOHKYpCa OT op-
raHu3aTtopos. bannbl 3a 3agaHue HaumcnaoTca Tonbko npu ero 100%-M BbINOAHEHMU.

MNpumep 3amaHui.

1. Mopakniountb Tpu cBetoanoaa (KpacHbii, XKENTbINA, 3eN€HbIM) U cMoaenvpoBatbh pabory
ceeToopa: 3 CeKyHAbl FOPUT TOJIbKO KPaCHbIM CBETOAMOA, 2 CEKYHAbI TOJIbKO MUTAOLLMM XKEN-
o111 (0,5 cekyHabl roput, 0.5 cekyHabl He ropuT, NnoBTop 2 pasa), 2 CEeKYHAbl FOPUT TOMbKO 3e-
NEHbIN.

2. lMopknounTb AaTtumK rasa v nbesoanemeHt. lNpu 3HaveHnn ¢ garumka 6onbwe 500 pas-
naétcs 3ByK ¢ Yactotor 500 I, npu 3HayeHumn meHble 500 — 3BYK He BOCNPOU3BOAMTCA.

3. MoAKNOUYUTL 31ACTUYHYIO KNaBUaTypy M 7-MUCErMeHTHbIM MHAMKaTop. [pu Haxartum
umdpbl «0» Ha nHaukaTope nossnsaerca «0», npu Haxkatum «1» — «1» u 1. 4. oo 9. Cumeonsl
1 OYKBbI BbIBOOUTb HE HY>KHO.

XakaToH no nporpaMMUpoOBaHUIO

XakaToH — copeBHOBaTe/lbHOE MeponpusThe (KOHKYPC) ANSA LUKOJIbBHUKOB, Ha KOTOPOM
HauuHatowme IT-cneumnanuctol paspabarbiBaloT NPOTOTMN BYAYLLMX NPUNOXKEHUN B obpasoBsa-
Te/IbHOM CerMeHTe C UCMNOJIb30BaHWEM CPEeACTB MH(OPMALIMOHHbBIX TEXHONOMMUHM.

Lenbio xakaToHa sBnsnacb nonynsapvsauusa A3blka nporpamMMupoBaHus Ha Python wu
Scratch, pa3euTHe Hay4HO-TEXHUYECKOrO TBOpPYECTBa cpeaun obyyatowmxcs.

B xakatoHe y4acTBYIOT KOMaHApl, B COCTaB KOTOPbIX MOryT BXOAMUTb HE MeHee ABYyX U He 6o-
nee yeTbIpéx obyvarowmxcs 2—7 Knaccoe OT OAHOM obpasoBaresibHOM OpraHM3aLmu Nog pyKo-
BOACTBOM HacTaBHMKA. KomaHabl (hopMUpYIOTCS Ha OCHOBaHMM BO3pacTa Y4aCTHWKOB B rpyn-
nbl oT 8 go 11 v ot 11 go 14 net. YyacTHMKM OQHOW BO3PACTHOM rpynnbl 4OMKHbLI 06n1anaTb Ha-
BbIKAMMW MporpaMMupoBaHus Ha Scratch nnm Python.

Tema xakatoHa — «CoBeplueHcTBOBaHWE 0Opa3oBaTesibHOM Cpeabl».
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3afaya xakatoHa: onpegenuTb NpobieMy, COOTBETCTBYIOLLYIO TEME XaKaToHa, co3AaTb Nnpo-
AYKT (NnpunokeHue, urpa, CanT, Npe3eHTaums, aHMMaums), KoTopblii Oyaer AeMOHCTPUPOBaTh
pelueHue 3Ton npobnemsi.

Pabota Hap npoeKkTamMu COCTOMT M3 ABYX 3TanoB. Pesynbratom nepsoro 3tana sAens-
eTca nnaH paboTtbl Hag MpoeKkToM. Pesynbrar BTOporo atana — MNPOAYKT WAW MPOTOTMN
npoaykKTa.

Mocne 3aBeplueHUs BTOPOro atana KoMaHabl AEMOHCTPUPYIOT paboTocnocoOHOCTb Npo-
AyKTa (pernameHT BbICTynieHUs — He 6osiee 7 MUHYT: 3 MUHYTbI Ha BbICTyM/eHWE, 2 MUHYTDI

Ha eMOHCTPALMIO NPOTOTUNA U 2 MUHYTbl — OTBETbI HA BONPOCHI).
OueHka NpoeKTOB NPOU3BOAUTCSA MO YETbIPEM OCHOBHBIM HanpaBeHUsM;
— upes;

— NpoAyKT (pyHKLUMOHANBHOCTb, TEXHUYECKOE UCNOSTHEHUE);

— MeHemXMeHT (pacnpeneneHue ponen, cobnoaeHe TanMuHra);

— [Au3anH (y3HaBaeMOoCTb, KA4eCTBO UCMOJIHEHHUS);

— BbICTyn/ieHMe (NoSHOTa PACKPbITUS TeMbl, KAYECTBO BbICTYMNJIEHUS).

Mobeautensammn KOHKypca NPU3HAIOTCA KOMaHbl, a TaKKe oTae/bHble Mua (HOMUHAHTbI),
HabpaBlime Hanbonbluee KoMyecTBO OanioB B COOTBETCTBUMU C KPUTEPUAMU OLIEHMBAHUSA.
Kakabli nyHKT oueHunsaetca no 10-6annbHom cucteme.

CopeBHOBaHMA N0 NporpaMMuMpoBaHMIo Ha Scratch

KoHKypc npoBoAMTCS NO HOMWHALMAM: UFPOBOE MPUIOXKEHWE; COLManbHbIM MynbThUIbM;
NpUoXKeHWe, NO3BONAIOLLEE HA OCHOBE [AaHHbIX, BBEAEHHbIX MOMb30OBAaTENIEM, PELUUTL OMNTU-
MW3aLMOHHYIO 3a4a4y; aHUMaLMA CTaTUYHbIX, PUCOBAHHbBIX PUCYHKOB UK choTorpacmi.

Pabota gomkHa cofepykartb: 3aKOHYEHHOE MPUIOXKEHUE MM OBydYaloLWMn MyNbTHUNBLM C
BO3MOXHOCTbIO MPOCMOTPa UCXOAHOMO Koaa.

PaboTbl oLeH1BAIOTCA MO CEAYIOWUM KPUTEPUAM (MPUMEPHbIN CMIUCOK):

— aKTyasIbHOCTb M MpaKTUYecKas 3Ha4MMOoCTb pa3paboTKu;

— pabortocnocobHocTb (nporpamma pabortaet 6e3 cboes);

— HaCbILWEHHOCTb 3/1IeMEHTaMWU MYJIbTUMEOAUUHOCTH;

— HaJiMuMe aHMMauun OObEKTOB;

— TMOHSATHbIA U 3aKOHYEHHbIN CIOXET UCTOPUMH;

— Ha/Ju4yue TUTPOB;

— CJIOXKHOCTb NPOrpaMMMpOBaHuS;

— KpeaTtMBHOCTb K noaxoay (cosgaHune cOBCTBEHHbIX CMPAnToB, (DOHOB U T. A.);

— COOTBETCTBME TEME COPEBHOBAHUM.

Keic «3Hankmn». Heobxoaumo noarotoButb hoH M repoes A/ npoeKkTa. YYacTHUK BblOU-
paeT ofHy U3 NpeaMeTHbIX /MexXnpeaMeTHbiX obnacrten: «Maremaruka», «Mcropusy, «Pobo-
TOTEXHUKa» W T. A., NPUAYMbIBAET CIOXKET, CO34aET NEPCOHAXKM, BbINOJHAOLLME POSb BEAYLLMX
BUKTOPUHbI, COCTaBNSET pa3Hbleé TUMbl BONPOCOB, MPOrpaMMMUPYeT CYETYMK MpPaBUIIbHbIX /He-
npaBu/bHbIX oTBeToB. HeobxoanMo npoaymath 3ByKOBOE COMPOBOXAEHME K NPOBepKe OTBeTa
Urpoka (Hanpumep, aniogUCMeHTbI).

Macrtep-knacc «Co3paii cBOM BUPTYasibHbIA TYpP»

Llenb — no3HaKOMWTb C MOHATMEM «BUPTYasbHbIN Typ», 0bnacTbio npumeHeHus 3D-naHo-
paMbl, BblAENUTb JOCTOMHCTBA U HeaocTaTku naHopamam 360°. B xopge mactep-knacca yyact-
HUKK pa3pabortatoT npoctor 3D-Typ or nepeoro nuua ¢ nomouwpto cepsuca Tour Creator
(https:/ /arvr.google.com /tourcreator /) Ha ocHoBe Google.

O6opygnoeaHue: VR-ouku (Lunem BupTyanbHOWM peasibHoOCTH), MPOEKTOP, MHTEPAKTUBHASA 4O-
CKa, KoMnbtoTep.
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Macrep-knacc «Google Cardboard unu VR-ouku ceoumu pykamum»

Llenb — 3HaKOMCTBO C NMOHATMEM «BUPTyanbHasA peanbHOCTb», UCCIefOBaHWE BO3MOXKHO-
cTen pa3nnyHbix VR-ycTpoicTts. B xone MmacTep-knacca y4acTHUKM BbINOJTHAIOT NMPOEKTHYIO 3a-
[ayy — Hay4arcs KOHCTpyupoBaTb Mogesb VR-o4koB 13 BbibpaHHOro matepuana.

O6pasoBarenbHbiii MHTeHcUB «3D-mopenuposarue n 3D-nevarb»

Uenb — no3HakoMWTb Y4aCTHMKOB C BUPTYasibHOW pPeasibHOCTbiO, JaTb OCHOBHbIE HABbIKW
paboTbl C MHCTPYMEHTApUEM BUPTYaslbHOM peasibHOCTU, OOy4YeHWEe YHACTHMKOB aKTyasibHblM
TEXHOJIOrMSIM COBPEMEHHOMo LUhpPOBOro NpomM3BoACTBa, HaBbikaM 3D-MopenupoBaHusa, npo-
ToTUnupoBanusa, 3D-ckaHupoBaHusa, 3D-nevaru.

Ha nepBom 3tane npoBefeHWs MHTEHCKMBA MPOXOAMT norpyxeHuwe B 3D-monenvpoBaHue:
3D-texHonoruu (coBpemeHHoe cocTtosiHue, nepcriektuebl, AR\ VR, 3D-o6opynoesaHue), pabo-
1a ¢ 3D-rpadmkom, ocobeHHocTv nevarn 3D-mopenei.

Ha BTOpoM 3Tane yyacTHMKM B COOTBETCTBMM CO CBOMMW MHTEpecamu 3anvcbiBalOTCA Ha
NPOeKTbI.

Ntorom uHTteHcuBa byneT npeactasneHue (3awmta npoektos) 3D-momenu, BKtovatoulen
3N1eMeHTbl, HanevataHHble Ha 3D-npuHTepe U NPOCMOTPEHHbIe B BUPTYasIbHOM peasibHOCTH.
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