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BeepeHue

Llenb 1 3apa4m co3gaHuA LEHTPOB
uncdpoBoro obpazosaHua pereu «IT-kyo»

Llenamu n 3agavamu ueHTpos umdposoro obpasosaHus aeten «IT-kyb» asnsetca peanu-
3auMa NporpamMM AOMOJSIHUTENbHOrO 0OpasoBaHUs, NPOBEAEHUE MEepPONpUATUI MO TeMaTuKe
COBpPEMEHHbIX LUMDPOBLIX TEXHOMOMMIK U MHPOPMATUKKU, 3HAKOMCTBO AETeN C TEXHOIOrUSAMU
MCKYCCTBEHHOTO MHTEN/IEKTA, a TaKKe obecrnedyeHne NpoCBETUTENbCKOW paboTbl Mo LndpoBo
rPaMoOTHOCTU 1 UM poBOKN Be3onacHOCTH.

3apadaMu LeHTpa ABASIOTCA:

* peanusauus pasHOYPOBHEBbIX LOMOJHUTENbHbIX 0OLWEe0bpa3oBaTesibHbIX NporpamMmm As

neten;

* paspaboTka U peanusaums UHbIX NPOrpamMmMm, B TOM YMC/E B KAHUKY/IAPHbIA Nepuos;

* BOBJIeYEHME OOYYAIOLLMXCA M NEefArorMyeckux paboTHUKOB B NPOEKTHYIO AeATENIbHOCTb;

* opraHu3auusa BHey4eOHOM AeATeNIbHOCTU B KAHUKYISAPHBINA NEePUOL;

* pa3paboTka M peanusauus COOTBETCTBYIOLLMX OBpasoBaTesibHbIX NPOrpamMM, B TOM YuC-

ne AnsA narepew, opraHM30BaHHbIX 06pasoBaTeNbHLIMU OPraHM3auMAMK B KaHUKYNAap-
HbIM Nepuoa;

* MoBbllWEeHWe NPodeCcCUOoHaIbHOro MacTepCTBa NeaarorMyecknx paboTHUKOB LEHTpa, pe-

anusyloLmnx AONONHUTENbHbIE 06LLe0bpasoBaTe/ibHble NPOrpaMmbl.

B HacTosiwee Bpems, B 20-e r. XXI B., Hawe oOLLECTBO HaxoAMTCA Ha 3Tane robasbHOM
MHOpMaTU3aLMKU U KOoMMbloTepu3aumu. [1oaToMy Bo3pacTtaeT noTpebHOCTL B Crieumanmnctax ¢
BbICOKMM YPOBHEM BfliafeHUsA MH(OPMaLMOHHbIMY KOMMNETEHLMAMU, OTBEYAIOLLMX COLMASIbHO-
My 3aKasy Mo NoAroToBKe KBa/MMLMPOBAHHbIX KaApPOB B 06/1aCTh NPOrpaMMMpOBaHUs, a Tak-
e obnafaloLLmMX BbICOKMM UHTepecoM K IT-cdepe.

OpHoW 13 cocTaBnAWUX MHHOPMALMOHHOW KOMMNETEHTHOCTU SIBNAETCA BNafeHWUe A3bIKOM
nporpamMmMupoBaHus. Bctaér Bonpoc o Bbibope A3bika NPorpaMMUpPOBaHUSA, KOTOPLIM OTBEYaeT
COBpPEMEHHbIM TpebOoBaHMAM K HamnWCaHWIo MPOrpamM, CIY>KUT OCHOBOW ANs AasibHENLLEro
PasBUTMA U COBEPLLUEHCTBOBAHMSA MPOrPaMMUCTCKUX KOMMETEHL N,

KakoM s3bik Hanbonee oTBeYaeT COBpEMEHHOMY 3Tany pas3BUTHUA npouecca MHdopmaTmsa-
unmn obwecrtea?

[ns onpeneneHus «nonynsipHOCTU» SA3blKa MPOrpPaMMMPOBAHMA CYLLECTBYET HECKOJSIbKO
penTuHros. Onuwem Kpatko ocHoBHble u3 HuX. PertuHr TIOBE Index npenctaenser coboi
aHann3 pe3ynbTaToB MOMCKOBbIX 3aMpOCOB, COAEPXKALUMX Ha3BaHWe A3blka. B pesynbrate Ha
nepeble MO3ULMK BbIXOAAT Te A3blKM, HAa3BaHMA KOTOPbIX Yalle BCEro BCTPevyaloTcs B NMOMC-
KOBbIX 3anpocax Takux cucteM, kak Google, Blogger, Wikipedia, YouTube, Baidu, Yahoo!,
Bing, Amazon. Takol pacyéT npou3BOAMTCS €XEMeCAYHO: TaK, Mo pe3ynbrataM perTUHra 3a
aeryct 2021 r. Hanbonee nonynsapHbiM A3bikoM sensetca C. Ha BTopoi v TpeTbei nosuumsx
HaxoasaTtcsa Python u Java cootBetctBeHHo (https:/ /www.tiobe.com /tiobe-index /).

Asbik nporpammuposanus Python 6bin npeactaened 8 1990 r. supo BaH Poccymom.
B ocHoge nexan asbik ABC, koTopbit paspabarbiBancsa B LeHTpe MaTeMaTuku U MHOPMATHKK
B Hugepnangax. M3HavanbHoO B A3blke He Obla peann3oBaHa KOHUENUUs 0ObeKTHO-OPUEHTH-
poBaHHoro nporpammuposanus (OOIM). B despane 1991 r. 6bi11 onybankoBaH UCXOAHbIN TEKCT
A3blka. B Hero yxke 6binn 3anoxerbl npuHuunel OOM. Bepcus Python 2.0 6bina BbinyweHa B
2000 r. B 2008 r. ebiwna Bepcus Python 3.0, koTopas He MNOAHOCTbIO NOAAEPIKUBAET BTOPYIO
Bepcuio A3bika. Bepcusa Python 3.8 ebiwna 14 oktabpsa 2019 r.

Llenbio npeacrasneHHoOM 34ecb AOMNONHWUTENBHOM 06LLe0bpasoBaTesibHOM Nporpammbl Mo
TemaTMyeckoMy HanpasneHuio «llporpammupoBaHue Ha s3bike Python» saensertcs usyyenue
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OCHOB MporpamMMMpoBaHusi Ha sidbike Python, ocHOBHbIX MPUEMOB HanMCaHWA NporpaMM Ha
COBPEMEHHOM fi3blKe MPOrpaMMUPOBAHUS, PA3BUTUE ANITOPUTMUYECKOrO MbILUIEHUSA YYaLLUX-
CsA, TBOPYECKUX CMOCOBHOCTEN, AHANIMTUYECKUX M JIOTMHECKMX KOMMETEHLMMN.

BaxHo!

Mporpamma paccuutaHa Ha ydalmxcsa B Bospacte ot 12 go 15 ner, He TpebyeT npea-
BapWTE/IbHbIX 3HAHWIM Y BXOAHOIO TECTUPOBAHMS.

3aHATUA NpoBoAATCA B rpynnax fo 12 yenosek, NPOAO/IKUTENBHOCTb 3aHATUA 45 Mu-
HYT, 0bL1asa NPOAOMIKUTENBHOCTb Nporpammbl 144 yaca.

HopmaTtusHas 6a3a

KoHcTtutyums Poccuickoint Mepepaummn (NpuHsATa BceHapoaHbiM ronocoeaHvem 12.12.1993
C u3MeHeHuaMM, omobpeHHbIMM B Xxoge obuiepoccuiickoro ronocosanusa 01.07.2020) —
URL: http:/ /www.consultant.ru/document/cons_doc_LAW_28399/ (pata obpalueHus:
10.03.2021).

depepanbHbiit 3akoH ot 29.12.2012 Ne 273-D3 (pea. ot 31.07.2020) «O6 obpasosaHuu B
Poccuickoint @epepaunms (c usm. u gon., sctyn. B cuny ¢ 01.09.2020) — URL: http:/ /www.
consultant.ru/document /cons_doc_LAW _ 140174 (nata obpawserus: 28.09.2020).

Macnopt HauuoHanbHoro npoekta «ObpasosaHue» (yTB. npesvanymom Coseta npu [pe-
3ugeHte P® no cTpaterMyeckomy pasBUTUIO M HALMOHAJNIbHBIM MPOEKTaM, MPOTOKOS
ot 24.12.2018 Ne 16) — URL: http://do.sev.gov.ru/images/document /Pasport_naciona_
proekta_Jbrazovanie_compressed.pdf (nata obpawenus: 10.03.2021).

locynapcteeHHas nporpamma Poccuiickon ®Pepepaumn «Paseutve obpasosaHus» (yTs.
nocraHosneHnem Mpaeutenbctea PO ot 26.12.2017 Ne 1642 (pea. ot 15.03.2021) «O6 yteep-
XAEHUU rocyaapcTeeHHoW nporpammbl Poccuiickon ®Depepaumn “Passutne obpasosa-
Hus”» — URL: http://www.consultant.ru/document/cons_doc_LAW_286474 (pata 06-
pawenus: 12.05.2021).

Crparerus pa3sutua Bocnutanus B Poccuitickon ®Mepepaummn Ha nepuog, o 2025 roga (yTe.
pacrnopskeHuem [pasutenbctea PO ot 29.05.2015 Ne 996-p «O6 yteepkaeHun Crparteruu
pa3BuTMAa BocnutaHua B Poccuiickont Mepepaumm Ha nepuog oo 2025 ropa») — URL: http:/ /
www.consultant.ru/document /cons_doc_LAW 180402/ (nata obpawienus: 10.03.2021).

MpodeccroHanbHbiM cTaHaapT «lleparor (neparornuyeckasa pesATenbHoCcTb B cdepe Ao-
LLUKONbHOrO, Ha4yasibHoro obLero, oCHOBHOro obuiero, cpeaHero obuiero obpasosaHus) (Boc-
nuTarenb, yuutens)» (ped. ot 16.06.2019 r.) (npuka3 MuHucTepcTBa Tpyaa U coumanbHOM 3a-
wmtbl PO ot 18.10.2013 Ne 544H, ¢ n3M., BHeCEHHbIMU NpuKazoM MuHWCTepCcTBa Tpyaa M cou-
3awmntbl PO ot 25.12.2014 Ne 11151 un ot 05.04.2016 Ne 422H) — URL: https:/ /www.garant.
ru/products /ipo/prime /doc /70435556 / (nata obpawenusa: 10.03.2021).

MpodeccroHanbHbiM ctaHaapT «lMeparor gononHuTtenbHoro obpasoBaHus geTen U B3poc-
nbix» (Npukas MuHuctepctea Tpyaa v coumanbHor 3awmtel PO ot 05.05.2018 Ne 2981 «06
yTBEpPXKAEeHWM npodeccuoHanbHoro craHgapra «lleparor gononHutenbHoro obpasoBaHus ge-
Tel u B3pocnbix») — URL: https:/ /profstandart.rosmintrud.ru /obshchiy-informatsionnyy-
blok /natsionalnyy-reestr-professionalnykh-standartov /reestr-professionalnykh-
standartov /index.php?ELEMENT _ID=48583 (nara obpatenus: 10.03.2021).

MdepepasbHbiit roCyaapCTBEHHbIM 06pa3oBaTtesibHbIi CTaHAAPT OCHOBHOrO obuero obpaso-
BaHus (yTB. mpukasom MwuHuctepcTBa obpasosaHus M Hayku Poccuiickon Depepaummn ot
17.12.2010 Ne 1897) (peam. ot 21.12.2020) — URL: https:/ /fgos.ru (mara obpaiieHus:
10.03.2021).
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MdepepasbHblit roCyaapCTBEHHbIM 0Opa3oBaTesibHbIM CTaHAAPT cpeaHero obuwiero obpaso-
BaHua (yTB. mMpukasoM MuHuctepcTBa obpasosaHus W Hayku Poccuitckon Depepaummn ot
17.05.2012 Ne 413) (pem. ot 11.12.2020) — URL: https:/ /fgos.ru (mata obpaweHus:
10.03.2021).

MeToguuyeckne pekoMeHAaLnn No co3faHuio U yHKUMOHUPOBAHUIO AETCKUX TEXHOMAPKOB
«KBaHTOpHyM» Ha 6ase obuieobpasoBartenbHbix opraHusaumi (yTe. pacnopsikeHnem MuHu-
cTepcTea npocseleHns Poccuiickon Pepepaumm ot 12.01.2021 Ne P-4) — URL: http: / /www.
consultant.ru/document /cons_doc_LAW_374695/ (nara obpawerus: 10.03.2021).

MeToguueckne pekoMeHAauMu Mo CO34aHUI0 U (YHKLUMOHMPOBAHUIO LIEHTPOB LM(MPOBOro
obpasosaHusa «IT-kyb» (yTB. pacnopsykeHnem Munuctepctea npoceeweHuns Poccuiickon Pe-
Aepaummn ot 12.01.2021 Ne P-5) — URL: http:/ /www.consultant.ru/document/cons_doc_
LAW_ 374572 / (nata obpawenus: 10.03.2021).

MeToanuyeckune pekoMeHaLUK Mo CO3AaHMI0 U hYHKLMOHUMPOBaHHWIO B 0bLeobpasoBaresib-
HbIX OpraHM3aLmsaX, PacMoSIOXKEHHbIX B CE/IbCKOM MECTHOCTU U MasblX ropofax, LeHTpoB 06-
pa3oBaHUs €CTeCTBEHHOHAY4YHOM W TEXHONOrMYecKon HanpasneHHocTen («Touyka pocTas)
(yTBepxxpeHbl pacnopsikeHueM MuHucTepcTBa npoceeleHus Poccuiickon @Depepauun ot
12.01.2021 Ne P-6) — URL: http: / /www.consultant.ru /document /cons_doc_LAW _374694 /
(nata obpawenus: 10.03.2021).

OCHOBHbI€ NOHATUA U TEPMUHDI

«IT-ky6» — ueHTp obpasosBaHus geTen Mo Nporpammam, Hanpas/eHHbIM Ha YCKO-
peHHOEe OCBOEHWE aKTyasibHbIX U BOCTPeOOBaHHbIX 3HAHWUM, HABLIKOB M KOMMETEHLMI
B chepe MHPOPMALMOHHBIX TEXHONOTUN.

YHusepcanbHblie yuyebHble peucteua (YY[l) — coBokynHocTb cnocobos aen-
CTBMM obyuvaroLierocs, Kotopas obecneymMBaeT ero CNoCOHBHOCTb K CAMOCTOATENBbHO-
MY YCBOEHWIO HOBbIX 3HAHWUM, T. €. CNOCOBHOCTb CyObeKTa K CAMOPa3BUTHIO U CaMO-
COBEpLUEHCTBOBAHUIO MYTEM CO3HATENIbHOMO M AKTUBHOIO MPUCBOEHUSA HOBOIO COLM-
asIbHOro onbITa.

A3bik nporpamMmupoBaHua — dhopMasbHbIi A3bIK, NPpeacTaBasAloLmi cobon Habop
hopManbHbIX NpaBus, NO KOTOPbIM MULLYT KOMIMbIOTEPHbIE MPOrPaMMbl.

Python — A3bik NporpamMMMpoBaHusl BbICOKOTO YPOBHS, NPUMEHSIEMbIN A1 pa3pa-
GOTKM CaMOCTOSATENbHbIX MPOrPamMM, a TaKXKe AJiA CO3AaHUSA MPUKAALHbIX CLEeHapUes
B CaMbIX pa3HbiX 06/1acTAX NPUMEHEHHUS.

Oneparop — KOHCTPYKLMSA A3blKa, ONpeaensiowas KomaHay (Habop KomaHa) A3bika
NporpaMMUpoBaHKs, 3afatoLLas BbiNOIHEHWE LEeNCTBUM.

YcnosHbi onepartop — orneparop, KOTOpbIi UCMOJb3yeTca A/a Bbibopa BbiNoHe-
HWSA TOW UK MHOW NOC/IefoBaTeIbHOCTU AENCTBUM B 3aBUCUMOCTHU OT UCTUHHOCTU U/
NOXXHOCTU HEKOTOPOTrO YC/IOBUS.

Onepatop uukna — oneparop, KOTOPbIM BbINOSHAET OAHY U Ty e nocsiefoBaresb-
HOCTb AEWCTBUIA HECKOJIbKO pas; KOJIMYECTBO NOBTOPEHUI NMbO 3aaaHo, nnbo 3aBu-
CUT OT UCTUHHOCTU WM JTOXKHOCTU HEKOTOPOIO YC/IOBHS.

Cnucok — ynopsgoyeHHas M3MeHsieMas Noc/iefoBaTe/IbHOCTb 3/1IEMEHTOB pPas3/iny-
HOro Tuna.

Koptexx — ynopspoyeHHass HeusMeHsiemMas Moc/iefoBaTe/IbHOCTb 3/IEMEHTOB pas-
NIMYHOrO TMNa.
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BcnomMoraresnibHbliA aNropuTM — aropuTM, BbINMOHAIOLLWIA HEKOTOPYIO 3aKOHYEH-
Hylo nof3ajady, Kak npaBu/o, CO34aETCA AN MHOTOKPATHOIO BbINO/IHEHMSA; B OCHOB-
HOM afiropuTMe Bbi3blBaeTCs Mo uMeHu. B asbike Python moxeT peanusoBbiBaTbCs B

BuAe yHKUUM.

Mopxopbl K CTPYKTYPUPOBaHUIO MaTepuasioB

CopeprkaHne obyyeHus No AaHHOW MporpamMmMe MOKET ObiTb NMPeAcTaBAeHO CleayoLMMn
pasgenamu.

1. 3HakoMCTBO cO cpenoi nporpammupoBarusa Python. MNepemeHHble.

2. Mepeble nporpammbl Ha a3bike Python, ocHoBHbIe onepatopebl.

3. YcnoeHbiit onepartop if.

4. Uunknor B a3bike Python.

5. Cnucku B a3bike Python.

6. Pabora co ctpokamu B Python.

1. Pabota ¢ cyHKumsamu B Python.

8. KopTexu B si3bike Python.

Insa kaxxporo pasgena noarotoseHbl nabopatopHble paboTbl, BKIoYaoume: Heobxoau-
Mblii TEOPETUYECKUI MaTepuan c NpuMepamu, NPaKTUYECKYo YacTb C onucaHueM xoaa pabo-
Tbl, YKa3aHWSAMU 1 MO BbINOJIHEHUIO U KOHTPOJIbHBIMKU BOMpocamu. Takke UMeloTca anaakTuye-
CKve marepuasbl obLei HanpaBneHHOCTH, KOTOPble MOXHO MCMO/b30BaThb MpW MNOAroTOBKE
npenoaasatefiel M yYalMXcsa K 3aHATUAM, NPU BbINOSIHEHUM NabopaTopHbix pabor.

B conepxaHue 8




CETb LLEHTPOB LLU®GPOBOTO NMPOrPAMMUPOBAHUE

OBPA3OBAHUSA AETEN «IT-KYB»

MarepuanbHo-TexHHMuYecKas 6a3a LeHTPOB
undpoeoro oo6pasosaHua geteu «IT-Kyo»

Insa opranusaummn pabotbl ueHTpa «IT-ky6» B pacnopsikeHunn «O6 yTBep)KaeHWM MeToam-
YECKMX peKoMeHaauui Mo Co3naHuio U hyHKLUMOHMPOBaHUIO LEHTPOB uudposBoro obpasosa-
Hua “IT-ky6” ot 12.02.2021 pekomeHayeTcs cneayioliee obopynoBaHue nabopatopuu.

Hoyt6yk tvn 1

DopmM-hakTop: HOYTOYK.

KecTkas HeoTKNIloYaeMas Knaevatypa.

Pycckas packnagka knaeuarypbl.

[unaroHanb akpaHa: He MeHee 15,6 atoima.

Pazpeluerue skpaHa: He MmeHee 1920 x 1080 nukcenei.

KonunuecTBo agep npoueccopa: He MeHee 4.

Konnuecteo noTokoB: He MeHee 8.

basoBas TakToBasA Yactora npoueccopa: He MmeHee 1 ITu.

MakcumanbHas TakToBas YactoTta npoueccopa: He MeHee 2,5 M.
Kaw-namsatb npoueccopa: He MeHee 6 MbaiiT.

O6béM ycTaHOB/IEHHOM ONepaTMBHOM NaMATH: He MeHee 8 [GawT.

O6bEM nopaepkMBaemMon onepaTMBHOW NAMATH (415 BO3MOXKHOCTH pacLum-
peHus): He meHee 24 [Gawr.

O6bém Hakonutena SSD: He meHee 240 [6airT.

Bpems aBToHOMHOM paboTbl OT Hatapeu: He MeHee 6 Yacos.

Bec HoyTOyKa C ycTaHOB/IEHHbIM akKyMynsTopoMm: He 6onee 1,8 Kr.
BHewHui nHtepdeiic USB cranpaprta He Hwke 3.0: He MeHee Tpéx ceoboa-
HbIX.

BHewHwuit untepderic LAN (Mcnonb3oBaHve nepexofHUKOB HE NPesyCcMOT-
peHo).

Hanunune mopynei 1 nHtepdeicos (Mcnonb3oBaHWe NepexofHUKOB He
npepnycmotpeHo): VGA, HDMI.

BecnpoeogHas cea3b Wi-Fi: Hannuve ¢ nopaep»xkoi ctanpapta IEEE
802.11n unu cospemeHHee.

Be6-kamepa.

MaHunynsaTop «Mbilb».

MNpepyctaHoBneHHas onepauuoHHas cucTeMa € rpaMyecKkMM Nosb3oBa-
TENbCKUM MHTEpercom, obecneunBatoLas paboTy pacnpoCcTpaHEHHbIX 06-
pa30Bare/ibHbIX U OBLLECUCTEMHbIX NPUIOKEHMI

Be6-kamepa

MukpodoH: Hannuue,
aBToMatuyeckas hoKycMpoBKa: Hann4une

M®Y (npuHTep, cka-
Hep, Konup)

Habop dyHKumMi: npuHTEp /CcKaHep /Konup.

CHIMM B cocTaee yctpovictea unun CHIMY, coemectnmas ¢ MDY B komnnekTe
MOCTaBKH.

Meyarb UBETHbIX U30OPAXKEHWH.

MakcumanbHbii hopmar nedat: A3, C MaKCMManbHbIM paspeLleHneM neya-
™ He xyxke 4800 x 1200 dpi.

CkopocTtb neuyaru: He meHee 15 c./MuH.

DyHKLUKUS aBTOMaTUYECKOW ABYCTOPOHHEN nevatu.

@DyHKUMA neyatn 6e3 nonen.

DyHKuua becnposogHoro noaknoyeHns, kak MuHnumym WiFi u AirPrint.
Hucnnen ana otobpaxeHns nHbopMaLuu.

Mopnepxxka OC Windows, macQS, iOS, Android.

UHtepdericbl nogkntovernna USB, RJ45

B copepykaHue
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lpodomxeHue

Pa6ouee mecTo obyualowerocsa B coctase

HoyT6yk Tvn 2

DopM-hakTop: HOYTOYK.

XKecTkas HeoTkNtoYaeMas Knaeuarypa.

Pycckasa packnagka knaguarypbl.

[naroHanb akpaHa: He MeHee 15,6 atoiimMa.

PazpelueHue skpaHa: He MmeHee 1920 x 1080 nukceneii.

KonuuecTBo agep npoueccopa: He meHee 4.

Konnuecteo noTokoB: He MeHee 8.

basoBas TakToBasA 4actora npoueccopa: He MeHee 1 ITu.

MakcumasnbHas TakToBas YactoTta npoieccopa: He MeHee 2,5 M.
Kaw-namsaTtb npoueccopa: He MeHee 6 M6air.

O6béM ycTaHOB/IEHHOM ONepaTMBHOM NaMATH: He MeHee 8 [GawT.

O6bEM nopaepkMBaemMon onepaTMBHOW NAMATH (15 BO3MOXKHOCTH pacLum-
peHus): He meHee 24 [GarT.

O6bém Hakonutena SSD: He meHee 240 [6aitrT.

Bpems aBToHOMHOW paboTbl oT 6atapeu: He MeHee 6 Yacos.

Bec HoyTbyKa C ycTaHOBNEHHbIM akKyMynsTopoMm: He 6onee 1,8 kr.
BHewHui nHtepdeiic USB cranpapra He Hwke 3.0: He MeHee Tpéx ceoboa-
HbIX.

BHewHuit untepderic LAN (Mcnonb3oBaHve nepexofHUKOB HE NPenyCcMoT-
peHo).

Hanuune mopynew n nHtepcheicor (Mcnosb3oBaHWe NepPexoqHUKOB He
npepycmotpeHo): VGA, HDMI.

BecnpoeogHas ceazb Wi-Fi: Hannume ¢ nopaep»xkkoi ctanpapta IEEE
802.11n nnu cospemeHHee.

Be6-kamepa.

MaHunynsaTop «Mbilb».

MNpenycTaHoBNeHHas onepauMoHHas cuctemMa C rpadmyecKkuM nosib3oBa-
TeNbCKUM MHTepdeincom, obecnednsatoLLas paboTy pacnpocTpaHéHHbIX 06-
pa30BaTesibHbIX U 0BLLECUCTEMHBIX NPUIOXEHWUI

HaywHuku

Tun: nonHopasMepHble

MpeseHTaunoHHoe o6opynoBaHHue

MoHo6no4Hoe 1H-
TepaKTMBHOE
YCTPOMCTBO

MHTepaKTUBHbIM MOHOBOUYHBIN AMCTNEN,

AWaroHasnb 3KpaHa: He MeHee 65 aloimos,

pa3pelleHue 3KpaHa: He MeHee 3840 x 2160 nukcenen.

BctpoeHHas akycTMueckas cuctema.

Konnuectso ogHOBpeMeHHO pacrno3HaBaeMblx KacaHWM CEHCOPHbIM 3Kpa-
HoM: He MeHee 20 KacaHuM.

Bbicota cpabarbiBaHua ceHcopa 3KpaHa: He 6onee 3 MM OT NOBEPXHOCTH
3KpaHa.

BcTpoeHHble dhyHKUMKM pacno3HaBaHWs 06beKToB KacaHusa (naneu unm 6es-
6arapeiHbii ctunyc). Konmuectso noaaepxvsaembix 6ezbarapenHblx CTH-
NYCOB OHOBPEMEHHO: He MeHee 2 LWT.

Bo3MOXKHOCTb MCNOb30BaHWUA NafoHM B KAYECTBE MHCTPYMEHTA CTUPaHUA
NMBO UrHOPMPOBAHUSA KacaHWM 3KpaHa NagoHbio.

MHTerpMpoBaHHbIM AaTYMK OCBELLEHHOCTU A1 aBTOMATUYECKON KOppPeKLun
APKOCTU noacseTku. Hannuune dyHKUMKM rpacdyecKkoro KOMMeHTUPOBAHUSA
noBepx NPOU3BO/IbHOrO M306PaXKEHNUs, B TOM YMCE OT (PU3NYECKU MOAKIIIO-
Y€HHOrO UCTOYHMKA BuaeocurHana. MHterpupoBaHHble dyHKLUMKM BbiBOAA
n306paXkeHnI C 3KPaHOB MOOUbHBIX YCTPOUCTB (Ha nnatdopme
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pacnpocTtpaHéHHbix OC), a TakKe C BO3MOXKHOCTbIO MHTEPAKTUBHOIO B3au-
mMogzencTeus (ynpasneHus) C yCTPOMCTBOM-UCTOYHUKOM.

MHTerpupoBaHHbIM B NoJib30BaTeIbCKUM MHTEPdENC (hyHKLMOHAN NPOCMOT-
pa 1 paboTbl ¢ hannamu ocHoBHbIX opmaros ¢ USB-Hakonutenen unm ce-
TEBOro cepaepa.

Moppeprkka BCTPOEHHbIMU CPeACTBaMU AUCTAHLMOHHOMO ynpaeneHus pabo-
YMX NapameTpPoB YCTPOWMCTBA Yepe3 BHELLIHUE CUCTEMBI.
MNpepycTaHoBNEHHaA onepauyoHHasa cMcTeMa C rpadMyecKMM nosib3oBa-
TENbCKUM UHTepecom, obecneunBatoLLas paboTy pacnpoCcTpPaHEHHbIX 06-
pa30Bare/ibHbIX U OBLLECUCTEMHbIX MPUSIOKEHUH.

MHTerpuposaHHble cpeactea, obecneynsatoLme cneayoLmin hyHKUMoHan:
co3JaHue MHOrOCTPaHMYHbIX YPOKOB C UCMO/Ib30BAHUEM MELUAKOHTEHTA
pasfiMyHbIX hopMaToB, Co3aaHne HagNMcen 1 KOMMeHTapueB NoBepx 3any-
LLLEHHbIX NPUIOXKEHWI; pacrno3HaBaHue Uryp U pyKomnucHoOro Tekcra (pyc-
CKUM, aHIUICKUIA A3bIKK); HANIMYME UMHCTPYMEHTOB PUCOBAHUS reoMeTpUuye-
CKUX (DUryp M NIUHUI; BCTPOEHHblE DYHKLUK: reHepaTop CiyYarHbIX YnCen,
KaslbKyNAToOp, 3KpaHHasA KnaBuatypa, TaMMep, peaakrtop MareMaTtuyeckux
thopMyn; 3neKTPOHHbIE MAaTEMATUYECKME MHCTPYMEHTbI: LMPKYJb, YIONbHHUK,
NIMHENKa, TPAHCMOPTUP; PEXKUM «Benon LOCKU» C BO3MOXHOCTbIO CO3AaHMsA
3aMeToK, pUcoBaHus, paboTbl ¢ Tabnnuamu u rpadmkamu; MMNopT dannos
¢opmaros: PDF, PPT

HanonbHas Mobunb-
Has CTOMKa OJ18 UH-

TEPaKTUBHbIX JOCOK
WK yHUBEpCasibHOe
HacTeHHoe Kpensne-

HUe

CoBMecTMMOCTb C MOHOB/104HBIM MHTEPAKTUBHBIM yCTpOMCTBOM. Makcu-
MaJibHbIW BEC, BbIAEPXKMBAEMBIM KpernneHueM: He MeHee 60 kr

HononHutenbHoe o6opyaoeaHue

Jocka marnur-
HO-MapKepHas Ha-
CTeHHas

Tun: noanMMmepHasa, CyxoCtupaemas

®nvnyapTt MarHuT-
HO-MapKepHbIN Ha
TpeHore

Pasmep pabouei obnactu: He meHee 700 X 1000 mm.
Tun onopbl: TpeHora

Komnnekt kabeneii 1
NnepexofHUKOB

Kabenu, nepexoaHuKM Ans NOAKIIOYEHUA U KOMMYTauuM obopyaoBaHus.
CeTeBOM ya/IMHUTENb AS1A NOAKIOYEHUS 0OOPYAOBAHUSA K CETU 3/1EKTPONK-
TaHusa v ap. (no swibopy)

YyebHasa u metogu-
yeckas nuteparypa

Ins peanusaumun obpasosaresibHbIX NPOrpaMm

KomnnekTt komnnek-
TYIOLLMX U PACXOA,-
HbIX MaTepuanos

Ins peanusaumun obpasosaresibHbIX NPOrpaMm

Meb6enb

Komnnekt mebenu

YuebHasa Mebenb: CToMbl AN1A BCEX YYEHUKOB, CTY/bA /KPecna A/is BCeX yye-
HWKOB, Nydbl.

Mebenb ansa negarora: ctosn, cTyn (Kkpecno).

CucteMbl xpaHeHus: Tymbbl, WwKadbl, ctennaxu (no ebibopy)
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OBPA3OBAHUSA AETEW «IT-KYB»

NMPOrePAMMUPOBAHUE CETb LLEHTPOB LIUGPOBOTO T

Puc. 1. laboparopus B ueHtpe «IT-ky6»

B ueHTpe «IT-ky6» aencTBytoT Heckonbko nabopatopui (puc. 1), B ToM uncne naboparo-
pysa Ans ocyLecTBieHusa HanpasneHus «lporpaMmmupoBarmne Ha s3bike Pythony.

JNaboparopusa obopynosaHa HOyTOykamMu Asus, a TaKKe OCHalLeHa MHTePaKTUBHOMW JOC-
KOW, MapKepHoi gockon, MODY.

Ha paHHOM ob6opyaoBaHWM MOryT BbIMOMHATLCA NabopaTtopHble paboTbl Mo nporpamme
«MporpammuposaHure Ha A3bike Python», npoBoanTbCA OTKpLITbIE 3aHATMSA, 3aLLMTa MPOEKTOB
u 1. 4. C ncnonb3oBaHMeM npe3eHTaLMOHHOro 06opyAoBaHUA Npenogasaresiv 06bACHAOT HO-
Bbli MaTepua, NPMBOAAT NPUMepbl paboTbl NporpaMm u T. 4. (puc. 2).

HEOYT 'E".' B R ST

| EninaHE e

iﬂﬂﬁs':ﬂﬂﬂllﬂm | el achEHME HOBOD

pl :': i )

|. | MATEQHENS, ofieACHEH e HOBOD
.rﬂbu'll:l.ﬂ HF_'HE | OPRAINCTREALMA MBTEPedana;

| npoetTos; A —

! SHLIATA APOEHTOE

|‘35U.1,I-'ITE NPOERTOE

Puc. 2. Ucnonb3osaHue obopyaosaHus B LeHTpe «IT-Ky6» npu opraHM3aummn 3aHATHIA
no nporpamme «lporpammupoBaHue Ha A3bike Python»
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OBPA3OBAHUSA AETEN «IT-KYB»

NpumepHas pabouas nporpamma

AONONTHUTEIbHOrO 00pa3oBaHUA ANA OpraH1M3auum paboTsl

Nno TeMmaru4yeckomy HanpaeneHuo «[lporpammupoBaHue
Ha a3blke Python» geatenbHocTH LeHTpa
uncdposoro obpasosaHusa gereu «IT-ky6»

BaxHo!

Kak 6b110 ckazaHO paHee, Lefblo MPOrpamMbl MO TEMATMHECKOMY Harnpas/ieHMIO
«lMporpammupoBaHue Ha A3bike Python» aBnsetca usyyeHune oCHOB NporpamMMupo-
BaHMA Ha A3blke Python, 0CHOBHbIX NPUEMOB HaMWUCaHWS NMPOrpPaMM Ha COBPEMEHHOM
A3blKE MPOrpPaMMUPOBAHMSA, PA3BUTUE ANTOPUTMUYECKOTO MbILMEHUA YYaALLMXCS,
TBOPYECKUX CMOCOBHOCTEN, AHANIMTUHECKMUX M JTIOTMYECKUX KOMMETEHLMM.

10

NMnaHupyemblie pe3ysbTaTbl 0OCBOEHUA NPOrpamMmmbl

JInyHOCTHBbIE pe3ynbratbl:

thopMHpoBaHMEe yMEHUS caMOCTOATENbHOW AeATeNIbHOCTH;

dopMHUpoBaHUe ymMeHusl paboTatb B KOMaHAE;

hopMrpoBaHME KOMMYHUKATUBHbIX HABbIKOB;

tbopMrpoBaHME HABbIKOB aHan3a U CaMOaHaN13a;

opmMupoBaH1e LeneycTpeMNEHHOCTU U YCUOYMBOCTM B NpoLIecce TBOPYECKOM, uccne-
[0BaTe/IbCKOM paboTbl M y4eOHON AeATENbHOCTH.

NMpepmeTHble pe3ynbraThi:

hopmMrpoBaHMe NOHATUIN «anropuUTM», «NporpamMmma;

dopMHUpoBaHME MOHATUIA OO OCHOBHbBIX KOHCTPYKUMSAX fA3blKa MPOrpaMmMyMpoBaHus
Python, Takux kak onepatop eeTenenus if, oneparopbl unkna while, for, Bcnomoraresns-
Hble anropuTMbl;

hopMHpoBaHME MOHATUIM O CTPYKTypax AaHHbIX A3blka NporpamMmmuMpoBaHus Python;
thopMHpoBaHME OCHOBHbIX MPUEMOB COCTAB/IEHUS MPOrpamMm Ha A3blKe MPOrpaMmMmupo-
BaHuA Python;

opMHpoBaHME anropUTMUYECKOTO U JTIOMMYECKOTO CTUNEN MbILLEHUS.

MeTanpegmeTHble pe3ynbrarhi:

thopMHpoOBaHME YMEHUSA OPUEHTUPOBATLCS B CUCTEME 3HAHUM;

dbopmrpoBaH1e ymeHUsa BbiOMpaTb Hanbonee achdeKTUBHbIE cnocobbl pelieHUs 3aaad
Ha KOMMblOTEPE B 3aBUCMMOCTU OT KOHKPETHbIX YCNOBUM;

dopMUpoBaHMe NMPUEMOB MPOEKTHON AEATENIbHOCTU, BK/OYAasA YMEHUs BUAETb npobre-
My, hOpMynMpoBaTb TEMY U LieNb NPOEKTa, COCTaBNATb NaH CBOEN AEATENBHOCTH, OCY-
LLLeCTBNATb AEUCTBMA MO peanv3auny nnaHa, pesynbrar AesTeIbHOCTU COOTHOCUTD C Lie-
Nblo, KnaccudurumMposartb, Haboaatb, MPOBOAMTL SKCMEPUMEHTbI, AeNaTb BbiIBOAbI U 3a-
K/lOYEeHMA, JOKa3blBaTb, 3aLMLLATL CBOM UAEW, OLEHUBATb pe3ybTaTbhl CBOEW paborThbl;
bopMHpoBaHMe yMeHUs pacnpenenstb BpeMs;

thopMHpoOBaHME YMEHUI YyCMEeLLIHOM CaMOmNpe3eHTaLm Mu.
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OBPA3OBAHWS AETEM «IT-KYB»

-
NMPOrPAMMUPOBAHUE CETb LIEHTPOB LIU®POBOTO "' I
o

CopeprxaHue n popmMa opraHU3aLmm Yy4HeOHbIX 3aHATUM

MnaHbl yuebHbIX 3aHATUM
1. 3HakomcmBo co cpedoli npoepammupoBaHusa Ha asvike Python. [lepemeHHbIE
PekomeHayeMoe KONM4eCcTBO YacoB Ha JaHHyto Temy — 6.

MnaHupyembie pesynbrartbi:

npedmMemHole: NosyYeHue HaBblKOB paboTbl B Cpefe NporpaMMUpoBaHus Ha s3bike Python,
M3yYyeHWe OCHOBHbIX MHCTPYMEHTOB Cpefbl, U3yYeHWe NMOHATUA «MNepeMeHHasl», 3afaHue 3Ha-
YeHUsi NnepeMeHHow;

mMemanpeoMemHble: yMEHUE KOHTPOJIMPOBATb M KOPPEKTMPOBATh Y4eOHYIO OeATeNbHOCTb,
CNocoBHOCTb CTaBUTb M hOPMy/IMpOBaTh A1 cebs Lenn aeicTBui, NPOrHO3MpoBaTh pesysbra-
Tbl, aHA/IM3MPOBATb UX (MPUYEM KaK MOJOXKMTESIbHbIE, TaK U OTPULATEbHbIE);

JIUYHOCMHbIE; FOTOBHOCTb U CMNOCOBHOCTb 0BYHAIOLWMXCA K CAMOPA3BUTHIO U JIMHHOCTHOMY
camoonpegesneHuto, chopMUPOBAHHOCTb HABbIKOB COTPYAHUYECTBA CO CBEPCTHWKAMM; roTOB-
HOCTb M CNOCOBHOCTb K 06pa3oBaHMIo, B TOM YnCe caMoobpasoBaHMIO.

O6opynoBaHue U MaTepHanbl: KOMMbIOTEP, NPe3eHTauuMoHHoe obopyaoBaHue.

Pacnpepnenenune naboparopHbix pabot: pabora 1 — usyyeHne TeopeTMHECKOrO Mare-
puana naboparopHoi pabortbl, BbinosHeHWe naboparopHom paborTbi.

2. lMepBoie npo2pammel Ha a3eike Python, ocHoBHble onepamopbl
PekomeHayeMoe KO/IM4ecTBO YacoB Ha AaHHyto TeMy — 6.

MnaHupyembie pesynbrarhbi:

npeodMemHbI€; NOJlyYEHUE HABLIKOB CO3AaHMA MEPBbLIX NPOrpamMM B cpefe NporpaMM1MpoBa-
HWUA Ha A3blke Python, n3yyeHne ocHOBHbIX onepaTopoB si3bika Python, BBoga/BbiBOAA AaH-
HbIX, BCTPOEHHbIX (PYHKLUMH;

mMemanpeOMemHble; YMEHUE KOHTPOSIMPOBaTb U KOPPEKTUPOBaTb Y4eOHYyl0 AeATENbHOCTD,
CNOCOBHOCTb CTaBUTb U hopMyMpoBaTh Ans cebs uenu encTeni, NPorHO3MpPoBaTh pesysbra-
Tbl, @HA/IM3UPOBATb UX (MPUYEM KaK NONOXKUTENbHbIE, TaK U OTPULLATENbHbIE);

JIUYHOCMHbIE; TOTOBHOCTb U CMOCOBHOCTb OOYYaAOLMXCA K CAMOPA3BUTUIO U JIMHHOCTHOMY
camoonpegeneHuio, chopMUMpPOBaAHHOCTb HABLIKOB COTPYAHUYECTBA CO CBEPCTHUMKAMMU; FrOTOB-
HOCTb M CMOCOBHOCTb K 06pa3oBaH1Io, B TOM YnCe caMoobpasoBaHmIo.

O6opynoBaHue U MaTepuanbl: KOMMbIOTEP, NPe3eHTaLMOHHOE 06opyAOBaHHeE.

PacnpepeneHue naboparopHbix pabot: pabotbl 2.1, 2.2 — u3yyeHue TEOPETUYECKOrO
mMaTtepuana naboparopHoi paborbl, BbinosHeHue naboparopHoi paborTbi.

3. YcnoBhoiii onepamop if
PekomeHayeMoe KONMYeCTBO YacoB Ha AaHHyto Temy — 12,

NMnaHupyemblie pesynbrarthbi:

npedMemHeble: NoNy4eHWe HaBbIKOB UCMO/b30BaHWA YCNOBHOro oneparopa if B cpege npo-
rpamMMupoBaHus Ha A3bike Python, paspabotka nporpamm, peasnmsylolmx pa3BeTBasioLmecs
anropuTMbl;

mMemanpeoMemHble: yMEHUE KOHTPOSIMPOBATb M KOPPEKTUPOBATh Y4eOHYIO AeATeNbHOCTD,
CNOCOBHOCTb CTaBUTb U hOpPMYNMpPoBaTh Ans cebs Lenu AencTeni, NPorHo3MpoBaTh pesysbra-
Tbl, @aHa/IM3MPOBATb UX (MPUYEM KaK NOJSIOXKUTENbHbIE, TaK U OTPULLATESbHbIE);

JIUYHOCMHbIE; FOTOBHOCTb U CMOCOBHOCTb 0OYHAIOLMXCA K CAMOPA3BUTHIO U JIMYHOCTHOMY
camoonpeaeneHunto, chopMMpOBAHHOCTb HABLIKOB COTPYAHUYECTBA CO CBEPCTHUKAMM; rOTOB-
HOCTb M CMOCOBHOCTbL K 06Pa30BaHHMIO, B TOM YMC/Ie CaMOOOPa30BaHHIO.
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O6opynoBaHue U MaTepuanbl: KOMMbIOTEP, NPe3eHTaLMOHHOE 06opyAOBaHHUE.
PacnpepeneHue naboparopHbix pabot: pabotbl 3.1, 3.2 — u3yyeHue TeOpeTUYECKOrO
mMaTtepuana naboparopHor paborbl, BbinosHeHue naboparopHoi paborTbi.

4. Hukne! 8 aseike Python
PekomeHpyeMoe KonnyecTBo YacoB Ha aaHHyto Temy — 10.

MnaHupyembie pesynbrartbi:

npedMemHbl€e: NoNyYeHUE HABLIKOB MCMO/b30BaHMA OMepaTopoB LUMKNa B Ccpeae nporpam-
MUpOBaHUA Ha s3bike Python, paspabotka nporpamm, peanusylowmx LMKIMYECKUE anropuT-
Mbl;

memanpedMemHble; YMEHUEe KOHTPOSIMPOBaTb U KOPPEKTUPOBaTh y4ebHylo AeATeNbHOCTb,
CnocobHOCTb CTaBUTb M hOPMYIUPOBaTh AJ/1s cebs uenu 4eNcTBUi, NPOrHo3MpoBaTb pesysbTa-
Tbl, aHA/IM3MPOBATb UX (MPUYEM KaK NONOXKMTESIbHbIE, TaK U OTPULATENbHbIE);

JIUYHOCMHbIE; TOTOBHOCTb U CMOCOBHOCTb 0BYYaOLMXCA K CAMOPA3BUTUIO U JIMHHOCTHOMY
camoonpegeneHmio, choOpMUMPOBAHHOCTb HABbIKOB COTPYAHMYECTBA CO CBEPCTHWKAMMU; rOTOB-
HOCTb M CNOCOBHOCTL K 06pPa30BaHMIO, B TOM YMCe CaMO0OBpa3oBaHuIo.

O6opynoBaHue U MaTepuasnbl: KOMMbIOTEP, NPe3eHTaLMOHHOE 0bopyaoBaHue.

PacnpepeneHue naboparopHbix pabot: pabotsl 4.1, 4.2 — n3yyeHue TeOpeTUYECKOrO
marepuana nabopatopHoi paboTbl, BbinosHeHWe nabopaTtopHoi paboTbl.

5. Cnucku 8 a3eike Python

PekomeHayemMoe KONMYeCTBO HacoB Ha AaHHyto temy — 17.

MnaHupyemblie pesynbratbl:

npedMemHbl€e: NonyYeHMe HaBbIKOB UCMOJb30BaHWUSA CMUMCKOB B Cpefe MporpaMMMpOBaHUs
Ha a3blke Python, paspaboTka nporpamm, peanusyowmnx paboTy co CTPYKTypamu AaHHbIX;

mMemanpedMemHsie; YMEHUEe KOHTPOSIMPOBaTb U KOPPEKTUPOBaTh y4ebHylo AeATeNbHOCTD,
cnocobHOCTb CTaBUTb M hOPMYNUPOBaTh A/1a cebs uenu 4eNcTBUi, NPOrHo3MpoBaTb pesysbTa-
Tbl, aHA/IM3MPOBATb MX (MPUYEM KaK MONONKUTESNbHbIE, TaK U OTPULATESIbHbIE);

JIUYHOCMHbIE; TOTOBHOCTb U CMOCOBHOCTb 0BYYaOLWMXCA K CAMOPA3BUTUIO U JIMHHOCTHOMY
camoonpegeneHmnio, chopMUMPOBAHHOCTb HABLIKOB COTPYAHMYECTBA CO CBEPCTHWUKAMMU; rOTOB-
HOCTb M CMOCOBHOCTb K 06Pa30BaHM1Io, B TOM YKUCe caMoobpasoBaHMIo.

O6opynosaHue U MaTepuanbl: KOMMbIOTEP, NPe3eHTaLMOHHOE 0bopyaoBaHue.

PacnpepeneHue naboparopHbix pabor: paborbl 5.1, 5.2, 5.3 — usyyeHue TeopeTnue-
cKoro marepuasna nabopatopHoi pabortbl, BbinosHeHWe naboparopHon paborTbi.

6. Pa6oma co cmpokamu 8 aseike Python

PekomeHayeMoe KOMMYeCTBO HacoB Ha AaHHyto Temy — 13,

MnaHupyemblie pesynbrartbl:

npeodMemHbl€e: NOJlyYEHUE HABLIKOB WCMOJIb30BaHWs CTPOK B Cpeae NporpaMMMUpPOBaHUs Ha
A3bike Python, paspabotka nporpamm, peanusylowmx paboTty Co CTPOKOBbIMU AaHHbIMMU;

memanpedMemHbie; YMEHUe KOHTPOSIMPOBaTb U KOPPEKTUPOBaTh y4ebHylo AeATeNbHOCTD,
cnocobHOCTb CTaBUTb M hOPMYNUPOBaTh A/1s cebs uenu 4eNcTBUi, NPOrHo3MpoBaTb pesysbTa-
Tbl, @HA/IM3MPOBATb MX (MPUYEM KaK MONONKUTESNbHbIE, TaK U OTPULATESIbHbIE);

JIUYHOCMHbIE; TOTOBHOCTb U CMOCOBHOCTb 0BYYaOLMXCA K CAMOPA3BUTUIO U JIMHHOCTHOMY
camoonpegeneHmio, chopMMPOBAHHOCTb HABLIKOB COTPYAHMYECTBA CO CBEPCTHWKAMM; rOTOB-
HOCTb M CMOCOBHOCTb K 06pa30BaHM1Io, B TOM YKUCe caMoobpasoBaHMIo.

O6opynoeaHue U MaTepMasnbl: KOMMbIOTEP, NPe3eHTaLMOHHOE 0bopyaoBaHue.

PacnpepeneHue naboparopHbix pabot: pabotbl 6.1, 6.2 — n3yyeHre TeopeTUYECKOrO
MaTtepuana naboparopHor pabotbl, BbinosHeHue fnaboparopHoi paboTbi.
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7. Pa6oma c ¢pynkyuamu 8 Python
PekomernpyeMoe KonnMyecTBO YacoB Ha JaHHylo Temy — 14,

MnaHupyembie pesynbrartbi:

npedmMemHsl€e: NonyYeHWe HaBbIKOB MCMOb30BaHMA PYHKUMIA B Cpeae nporpaMMmUpoBaHus
Ha a3bike Python, paspaboTka nporpamm, peanusyloumx paboTy co BCcnoMoraresibHbIMU anro-
puUTMamu;

mMemanpedMemHble: yMEHUE KOHTPOSIMPOBATb M KOPPEKTUPOBATb YHeOHYIO [eATeNbHOCTb,
cnocobHOCTb CTaBUTb M hopMyNUpoBaTh ana cebsa uenu 4eMcTBUN, NPOrHOo3MpoBaTh pesysnbTa-
Tbl, @HA/IM3MPOBATb MX (MPUYEM KaK NONOXKUTESbHbIE, TaK U OTPULATESIbHbIE);

JIUYHOCMHbIE; FOTOBHOCTb U CMNOCOBHOCTb OOYHAIOLWMXCA K CAMOPA3BUTHIO U JINHHOCTHOMY
camoonpegaeneHmnio, chopMUPOBAHHOCTb HABLIKOB COTPYAHMYECTBA CO CBEPCTHUKAMMU; rOTOB-
HOCTb M CNOCOBHOCTb K 06pa3oBaHM1IO, B TOM YUC/le Camoobpa3oBaHMmio.

O6opynoBaHue U MaTepHanbl: KOMMbIOTEP, NPe3eHTauuMoHHoe obopyaoBaHue.

PacnpepeneHue naboparopHbix pabort: pabotbl 7.1, 7.2 — usyyeHne TeOpeTUYECKOro
Martepuasna nabopatopHoi paboTbl, BbiNOJHEHUE NabopaTopHON paboThl.

8. Kopmexu 8 a3zeike Python
PekomeHayeMoe KOMM4eCcTBO YacoB Ha JaHHylo Temy — 12,

MnaHupyemblie pesynbrartbl:

npedMemHbl€e: NosyYeHUe HaBbIKOB MCMOJIb30BAHUA KOPTEXEeW B cpeae nporpamMMupoBa-
HUA Ha fa3bike Python, paspaboTka nporpamm, peanusytolmx paboTy co CTPYKTypamMu AaHHbIX;

memanpedMemHble; YMEHUE KOHTPOSIMPOBAaTb U KOPPEKTUPOBATb y4ebHylo [eATeNbHOCTb,
cnocobHOCTb CTaBUTb M hOPMYNUPOBaTh A/1s cebs uenu 4eMcTBUi, NPOrHo3MpoBaTb pesysbTa-
Tbl, aHA/IM3MPOBATb UX (MPUYEM KaK NONOXKMTESIbHbIE, TaK U OTPULATENbHbIE);

JIUYHOCMHbIE; FOTOBHOCTb U CMNOCOBHOCTb 0OYHAIOLWMXCA K CAMOPA3BUTHIO U JIMYHOCTHOMY
camoonpegeneHuio, choOpMUMPOBAHHOCTb HABbIKOB COTPYAHMYECTBA CO CBEPCTHUKAMM; rOTOB-
HOCTb M CNOCOBHOCTb K 06pa30BaHMIO, B TOM YMCNe CaMO0OBpa3oBaHuIo.

O6opynoBaHue U MaTepHasnbl: KOMMbIOTEP, NPe3eHTauuMoHHOoe obopyaoBaHue.

PacnpepeneHue naboparopHbix pabor: pabota 8 — M3yyeHune TeopeTMUECKOro mare-
puana nabopartopHoi paboTbl, BbinosHeHWe nabopatopHon paboTbl.

OupakTuyeckue (cnpaBovHble) MaTepUasbl

Pa6boma co cpedoli npoepammupoBaHus Ha sa3eike Python

BaxHo!

B naHHoOM nocobuu Mol onnpaemcst Ha Python Bepcum 3.x. Ecniv B Bawwen onepauuoH-
HOM cucTeMe yxxe yctaHoBseH Python Bepcum 2.x, To Bbl MOXKeTe YCTaHOBWUTb 3TU [iBe
BEpCMU OLHOBPEMEHHO B OQHOM OMepaLMOHHOM cUCTeMe M Mo BbiIOOPY MCMOsb30BaTh
TY WK UHYIO BEPCUIO B 3aBUCUMOCTH OT NOTpebHOCTEMN.

[anee paccmatpuBaetcs yctaHoBka Python Bepcuu 3.x B onepauMoHHbIX cMcTeMax
cemenctea Windows.

[lnsa ycTaHOBKM HY)KHO nepentn B Bpaysepe Ha oduumanbHyo ctpaHuuy Python: http://
www.python.org/download/ — v 3arpysutb nocnegioto Bepcuto Python 3.x. YctaHoeka
NPOM3BOAMTCA CTAaHAAPTHLIM CMOCOBOM: TaK e, Kak U ntobbix apyrux nporpamm Windows.
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[na Toro ytobbl pabotatb ¢ Python 3 komangHoi ctpokn Windows, Heobxogumo 3aaatb
3HayeHue nepemeHHon PATH. 3to MoxHO caenatb npu yctaHoeke Python, Bbibpas nyHkT Add
Python 3.x to PATH (pwc. 3).

Install Python 3.8.0 (64-bit)

Select Install Now to install Python with detiull Settings, or chocse
Lustarmine (o enable o disatle teatures,

= Install Now
Cilisershforido\AppData LecalPrograms  Python\ Python3s

Includes DILE, pip and documentatson
Creates shortouts and file ssociatrons

& Customize installation
Choose lpcstson and Featres

puthon

7] Engtadl fauncher for all users [recommendad)

Wiﬂd[]WE ¥| Add Python 3.5 to PATH

Puc. 3. OkHo yctaHoBku Python 3.x gna Windows

[ns Hactpomku nepemeHHon PATH cHavana MOXKHO B KOHTEKCTHOM MEHIO 3HA4YKa KOMIMblO-
Tepa Bbibpatb nyHKT CBolcmBa wnu Haxatb kHonKky [Tyck, nanee Bbibpartb komaHay [laHens
ynpaBneHus — Cucmema u 6e3onacHocme — Cucmema. MNoTom HaxkaTb KHonky cnesa Jonosi-
HumeJibHble napamempsl cucmemsl, 3ateM Bblbparb BKNaaky JonosHumesnsHo. BHu3y Haxkatb
KHonMKy [lepemeHHole cpedbl, B pasgene CucmemHsie nepeMeHHble HanTu nepemeHHyto PATH,
BbIOpaTh €€ M HaxaTb KHOMKy PedakmupoBame. (B pasHbix Bepcusx Windows Habop KomaHg,
MOYKET HEMHOIO pasninyarbCcs.)

[anee B KoHLE CTPOKU B none 3HayeHue nepemeHHol Habpartb: C:\Python3x, rae x — 310
Homep Bepcuun Python. B nokasaHHOM Ha pucyHke 3 npumepe — Bepcus Python 3.8, 3Hauur,
HY>XHO Habpartb: C:\Python38.

Ecnu paHee 3HaueHne nepemernHoi PATH 6bino %SystemRoot% \system32;, tenepb
oHo npumeT Bua %SystemRoot% \system32;C:\ Python3x. Ecnu Bce waru ycTaHOBKM Bbl-
MOJMIHEHbI MPABUIbHO, TO MOXHO 3anyckaTb WHTEprnpeTatop M3 KOMaHOHOW CTPOKW B
Windows. Yto6bl OTKpPbITb KOHCOIbHOE OKHO C KoMaHaHow cTpokoi B Windows, HaxmuTe
KHomnKy [Tyck v BbibepuTe BbinosHume. B noseuelieMcs ananoroeomM okHe Habepute cmd
U HaxXmuTe Knaeuwy Enter. [lanee Habupaem cnoeo python v npoeepsiem, HeT nu owmMBOK
(puc. 4).
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W T Ao e mdsmel s - ppthon

plerogsoft Wlnk Warsion 16.8. 102487

{c] 201% Microsoft Corporation. ALL r

L B2 ) [MEL wo 1D B4 It (AFDEd )| on mindd
for more Lnformation

Puc. 4. Pa6ora Python 3.x B komanaHom ctpoke Windows

AnbtepHaTuBHbIA cnocob: ucnonbsosatb IDLE — uHTerpupoBaHHyto cpegy paspaboTtku u
obyyeHus Ha sa3bike Python, kotopas ycraHaenueaetcs BMmecte ¢ Python. [nsa atoro sbibpars:
lMyck — lMpoepammer — Python 3.x — IDLE (Python 3.x) (pvc. 5).

Python 3.8
=" IDLE (Python 3.8 32-bit)

B python 3.8 (32-bit)

%' Python 3.8 Manuals (32-bit)
. Python 3.8 Medule Docs (32-bit) Komnsiotep
Quest Software
R Manens ynpasnesna
Ramus Educational
Rand Model Designer 7 Ycrpodicrea n npanTepel

Registry Mechanic

RStudio Mporpammsi o yMoAYaHH
EE}’F"-'-‘. ; Buifio AMWTE...

STDUtility

Puc. 5. 3anyck Python 3.x

Kak Tonbko 6yget 3anyuwieH Python 3.x, Ha 3KpaHe nosiBUTCA NpurnalleHue K BBOAY — CUM-
BON >>> B Havasie CTPOKM, e Bbl MOXETe YTO-TO HabupaTtb. ITO Ha3bIBAETCA KOMAaHAHOMN CTPO-
Kow uHTepnpetatopa Python 3.x (puc. 6). Monpobyem BBecTn B okHe npurnawexus print(’ Mpu-
BeT') 1 Haxkatb knaeuwy Enter. B pesynbrare nonkHo nosiButbea cnoso «[lpuset» (puc. 7). Kak
BUOMM, CMHTAKCMC fA3blKa MOACBEYMBAETCA, pe3ynbrar paboTbl NpOrpamMmbl BblAENAETCA CUHUM
LIBETOM.
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V2 e Python 3.8.1 Shell
Python 3.8.1 (v3.8.1:10293bo@90, Dec 18 2019, 14:88:53)
[Clang 6.8 (clong-688.8.57)] on darwin

Type “help”, "copyright”, "credits” or "license(}" for more informotion.
i Jir e

Puc. 6. OkHo IDLE (Python GUI)

2] L] Python 3.8.1 Shell

Pythom 3.&8.1 (w3 . B_1:1b293hGB0E, Dec 1B 2019, 14:83:53)
[Clong 6.8 (cleng-620.@.57)] an dorwin

Type “help”, “copyright”, “credits” or “licensel)” for more information.
sar printd 'Mpeser®)
Mpuner

waw |

Puc. 7. OkHo IDLE (Python GUI)

Crout 3ameTutb, 4to Python 3.x Bblgaér pesynbrat paborbl HemeaneHHo. Ho He Bcerga
yao6HO ¢ TouKM 3peHus paboTbl C pasHbIMKM NpPOorpaMMamMu Habuparb MX B KOMaHOHOMN CTPOKe
nHTepnpertaropa. OyeHb BaKHOM COCTaBNAOLLEN ABNAETCA COXpaHeHMe nporpaMmbl B aine,
4TOObI MOTOM MOXHO 6ObINO 3anycKaTb €€ HeorpaHMYeHHOE KOMYECTBO pas.

Ha npakTvke B cOBpeMeHHOM NPOrpamMMMPOBAHUN UCMONb3YIOTCA Pas/IMyHble PenaKTopPbI
Koga. CTouT oyeHb OTBETCTBEHHO NOAOWTH K BbIbOpY peaaktopa. XopoLnii peaakTop NoMoXKeT
BaM JIerko nucarb nporpammbl Ha Python 3.x, nenarb 310 NOHATHO, BbICTPO, KOMOPTHO, No-
MOXeT BbICTpee peann3oBaTth BalLW UOEN.

B HacTosiLiee BpeMs B Kpyry pa3paboTymMKoB YETKO ONpeaenIuCb OCHOBHblE TpeboBaHUs
K pedaKkTopy Kofa, Takue KaK: YMHblI MOWMCK, MOACBETKA CMHTaKcMca, 06paboTumK oMOOK,
noaaep»ka 6as faHHbIX U T. 4.

CnpaBoYHUK

IDE (uHTerpvpoBaHHas cpefa paspaboTku) — nporpamma, npegHasHadyeHHas ans
pa3paboTku nporpamMHoro obecneuyeHuns. CraHgapTHble MHCTpYMeHTbI IDE:

* TEKCTOBbIM peaakTop Ans obpaboTku Koaa;

* TpaHcnATop;

* cpeacTea cOOpKH;

* CpencTBa OT/IAJKM.

IDE, noppeprkuBatoLLMe MHOXXECTBO A3bIKOB MPOrpaMMUPOBAHUA U cofepiKallve apyrve
cneuvanmM3nMpoBaHHble LONosHUTesIbHble (hYHKLMKU, 3aHUMAIOT BHYLLUMTE/IbHOE MECTO B NaMATH
W, KaK Npaesuno, paboTaloT MeaJsieHHo.

MokHo copmMynmposatb TpeboBaHUs K cpeae paspabotku nporpamm Ha Python 3.x, Ko-
TOpble YNpoLLaloT paspaboTKy:

* BO3MOXXHOCTb COXPaHWUTb PaboTy U OTKPbITb €€ B TOM )Ke COCTOSHUM;

* 3anycK Koaa B cpefe NporpaMMUpoBaHus;

* BO3MOXXHOCTb OTNAAKH;

* MoAcCBeTKa CMHTaKcuca — Ans yaobcTea BU3yasibHOro BOCMPUATUA NMPOrpamMbl;

* aBTOMaTtMyeckoe chopMaTMpoBaHWe Koga, HanpuMep, pacno3HaBaHWe [BOETOYUS B KOH-

ue oneparopa f or v whi | e, B pesynbrare yero ganbHenwmMm TekcT Byaet aBTomaru-
YeCKM Habuparbcs Ha CrefyloLen CTpoKe, 1 ap.
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Boigensior aBa euga cpen paspaboTtku nporpamm Ha asbike Python:

1) cpenbl pa3paboTKu U pefakTopbl Koga C NoaAePyKKoM a3bika Python;

2) cneumanuanpoBaHHble pepnakTopbl koga v IDE pns Python.

K nepBoMy BuAY MOXHO OTHECTU Takue NponyKTbl, kak Sublime Text, ATOM, GNU Emacs,
Vim, Eclipse, Visual Studio Code.

Sublime Text (puc. 8) — penakTop Koaa, NoALepPXKMBAET MHOIMe A3blKWM NPOrpamMMmUpoBa-
HWA, B TOM uncne u Python. Pabotaet Ha Bcex coBpeMeHHbIX niardopMmax, B TOM YucCie B
Windows. MMeeT nonb3oBaTtenbckue paclumpeHus (naketbl).

-
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Puc. 8. Uutepdeiic Sublime Text

B tabnuue 1 oTMeyeHbl OCHOBHbIE AOCTOMHCTBA U HepocTaTku Sublime Text.

Ta6nuua 1
JocTouHcTBa U HepocTaTKu pepakTtopa koaa Sublime Text
JAocTtouHcTBa HepocraTtku

bbicTpas Haeurauusa, APl nnarMHos Ha MNaketbl Sublime Text HanucaHbl Ha Python, u gnsa
Python, opgHoBpeMeHHOe pefakTMpoBaHue, YCTaHOBKM peflakTopa 4acTo TpebyeTcsa BbINONHWUTbL
BblCOKasA HacTpauBaeMocTb. [ogaepxmueaer | ckpuntel Python HenocpeacteeHHo B Sublime Text.
MHOTO A3bIKOB NporpamMMupoBaHus. Cunta- Mporpamma He siBnsetcs GecniartHoM, eCTb Nepuog,
€TCA AOCTATOYHO NIEMKUM U ObICTPbIM peaak- | npobHok Bepcun. YcTaHOBKa paclumMpeHuin Tpebyert
TOPOM Kopa JOMNoJIHUTENbHBIX YCunui. B pepaktope otcytcTyeTt

npaAMas noaaepykKa Ans BbIMOSHEHWUA WU OTNALKU

Kopda U3 pedakTopa

Atom (puc. 9) — 6GecnnatHbli TEKCTOBbIM PEAAKTOP C OTKPbITbIM MCXOAHbIM KOAOM AJis
Windows c noaaep»Koi nnarMHoB, HanucaHHbix Ha JavaScript. Pegaktop ocHoBaH Ha Electron
(paHee m3BecTHbIM Kak Atom Shell) — dpenmeopke KpoccnnardhopMeHHoW pa3paboTKku € uUc-
nonb3oBaHvem Chromium u io.js. fA3bik Python noppepykuBaetca paclimpeHveMm, KoTopoe
MOXHO YCTaHOBWTb Np#u 3anycke Atom.
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Puc. 9. UHtepdeiic Atom

B tabnuue 2 otMeyeHbl OCHOBHbIE JOCTOMHCTBA U HepgocTaTku Atom.

Tabnuuya 2

JocTtonHcTBa M HepoOCTaTKU pepakTopa Koga Atom

JAocTtouHcTBa HepocTaTtku

HoctatouHo nérkuii u 6eicTpbiit penaxtop. Mogaepxkun- | Pepaktop noctpoeH Ha Electron, 31o o3Ha-
BaeT MHOTO A3bIKOB NPOrpaMMUPOBAaHUSA, KaXKabln yaeT, 4To OH paboTaeT Kak npouecc

A3blK paboTaeT Npu HaNMYMKU NpeaBapuTeNbHO ycTa- JavaScript, a He Kak oTaenbHoe nNpuoXe-
HOBJIEHHOrO KoMNUAsATopa /MHTepnpeTatopa. Bknaioua- | Hue

eT B cebs 0TNafumuK, MHCTPYMeHTbl Ans pabortsl ¢ Git,
NOACBETKY CUHTaKCUCa, LOMOJIHUTENIbHO NOAK/oYae-
Mble MaaruHbl

Visual Studio Code (VS-Code) (puc. 10) — nonHodyHKLUMOHANbHBIM peaakTop Koja C
OTKPbITbIM WMCXOAHbIM KOAOM, AOCTYMHbIA ANA pasnunyHbiXx nnathopM, B TOM uucnie U ans
Windows. [loctatoyHo yHWMBepcasibHbii, BbICTpbIi, MacluTabupyembin. Kak v pegaktop Koga
Atom, VS-Code nocTpoeH Ha Electron.
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Puc. 10. UnTepdeiic Visual Studio Code

B tabnuue 3 otMeyeHbl ocHOBHble focTOMHCTBA U HepocTaTku Visual Studio Code.

Tabnuya 3

HocTtouHcTBa M HepocTaTku pepaktopa koaa Visual Studio Code

JocTtouHcTBa Hepoctatku

JocTtatouyHo npocToi 1 NErkuin pegakTop Koga aAns PenakTtop noctpoeH Ha Electron, 310 o3Ha-
KpoccnnaropMeHHON paspaboTku Beb-NpunoKeHnin. | yaert, yto oH paboTtaeT Kak npouecc
ConepyuT oTnafumk, MHCTpyMeHTbl ansa pabortsl ¢ Git, | JavaScript, a He Kak oTaenbHoe NpuioXxe-
NOACBETKY CUHTaKCUCa, AOMOJIHUTENIbHO NOAK/oYae- HWe

Mble MnaruHbl, cpeacTsa ansa pedaktopunra. B npo-
rpaMmme XOpoLLO MpefCTaB/ieHbl BO3MOXHOCTM ANA Ka-
CTOMM3aLMK: NOSIb30BaTEeIbCKME TEMbI, COMETaHUSA Kna-
BULW 1 bannbl KoHbuUrypaumu. octyneH ans
Windows, macOS wu Linux

Bropoi#t Bug nporpamm — 310 cneunanusnpoBaHHble pegaktopsl v IDE gna Python 3.x.
IDE PyCharm komnaHnuu Jetbrains (puc. 11) — opHa 13 nyywmnx nonHodbyHKLUMOHANbHbBIX
BblaeneHHbix IDE gna Python.
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Puc. 11. Nutepdeiic IDE PyCharm

B tabnuue 4 otMeuyeHbl OCHOBHble AocTouHCTBA U HegocTaTtku IDE PyCharm.

Tabnuua 4
HOoctouHcrea u HepoctaTku IDE PyCharm
HAocTtouHcTBa HepocTtatku
Bce Bo3moxHocTu IDE. YnpasneHue BepcusMu U MepneHHas 3arpyska cpefbl pa3paboTtku,
MPOeKTaMu, HaTUBHbIW 3aMyCK U HanMcaHWe Koaa, TpebyeT 6onee yrny6n1EHHON HACTPOMKK
noaceeTKa CMHTAKCMCA, aBTO3anosIHeHUE Koaa LNSA NPOEKTOB

Python u t. a.

HocTynHa 6ecnnarHas BepCUA C OTKPbITbIM UCXOA-
HbiM KogoM (Community) ana Windows, macOS u
Linux

IDE Spyder (pvc. 12) — nporpamMma c OTKpbITbIM UCXOAHBIM KOAOM, CO3aaHa Ans paspabo-
TOK, CBSA3aHHbIX C aHaNM30M JaHHbIX. [ocTaBnseTcs BMecTe ¢ AUCTPUMOYTUBOM AucneTyepa na-
keToB Anaconda.
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B tabnuue 6 oTMeueHbl OCHOBHbIe JOCTOMHCTBA M HegocTaTku IDE Thonny.

Tabnuua 6

DocrouHcTBa u HepoctaTku IDE Thonny

JocTtouHcTBa

Hepocratku

MNopnep»ka HOMEpPOB CTPOK, MOLLArOBOE BbINOHEHWE
BblpaXKEHWI 6e3 TOUYEeK OCTaHOBA, XKMBbIE NEPEMEHHbIE
BO BpPeMS OT/1afiKH, NMO3TanHoOe BbIYMCIIEHUE Bbipaxke-
HWI, OTAE/bHbIE OKHA ANS BbINOJIHEHUS BbI3OBOB
¢hbyHKUMI, BO3MOXKHOCTb PEFMCTPUPOBATh AENCTBUS
nosb3oBarens A1 BOCNPOU3BEAEHWUS UM aHanu3a
npouecca nporpamMMMpoBaHuUs

He noppepyxvBaeT paclumMpeHHbit hyHKLMU-
OHas ANs OMbITHbIX Pa3paboTYMKOB,
MPOEKT [OCTATOYHO MOSIOAOW, MOXKET CO-
JepyKaTb OLMOKK

OcHoBHoblie Bo3moxknocmu PyCharm

PaccmoTpum 6onee noapobHo npoayKt komnaHuu JetBrains — IDE PyCharm.

PyCharm — 370 uHTerpupoBaHHas cpega paspabotku (IDE), ucnonbsyemas gns Hanuca-
HWUa nporpamMm Ha Python. B Hel ecTb uHCTpyMeHTbI ona aHanu3a kopa, rpacduyeckui otnaa-
YMK, BCTPOEHHOE MOAY/bHOE TEeCTMPOBAHME U MOAAEPXKKA BeO-pa3paboTKM C coBpeMeHHbIMU

¢ perimBopkamu.
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[ns yctaHoeku PyCharm cHavyana Hy»XHO ycTaHOBUTb MHTeprnipeTatop Python 3.x. 3atem Ha
ocu1umanbHOM canTe KomnaHuum JetBrains Bbibpartb npoaykt PyCharm: https: / /www.jetbrains.
com/pycharm/. Bam 6yayT npeanoxeHbl K 3arpyske ase sepcun PyCharm: Community unu
Professional. Professional sensietcsa nnatHoi Bepcuei ¢ NonHbIM HAGOPOM (hyHKLUMIA M NoA-
nepxkon ppermeopkos. OHa naeanbHO noaxoauT ansa npodeccuoHanbHon paspaboTku. Bep-
cus Community 6ecnnartHas, obnagaeTt 6a30BbIMU BO3MOXHOCTAMM.

BaykHot ocobeHHocTbio npoaykta PyCharm siBnsetcsa npoaeuHyTbIM pefakTtop Koaa, KoTo-
pbIi NpefocTaenaeT nopaepxky ansa Python 3.x, JavaScript, TypeScript, CSS, HTML v gpyrux
MOMYNAPHbIX A3bIKOB. ITOT pefaKTop NoMoraeT BbICTPO OnNpeaeNiATbh CUHTAKCUC A3blKa, MPOBO-
IOMTb NPOBEPKY OLIMOOK, BHOCUTb KOPPEKTUPOBKKU B KOA, MPOrpamMbl.

B nporpamme Takke peanvsoBaHa (hyHKUMA YMHOIO NMOMCKA, KOTOpAs MOXET NMpPOBOAWUTb
MOWUCK He TOJIbKO B KOAE NporpamMmmbl U cOBbITUSAX, HO U B OKHe uHcTpyMeHToB PyCharm. C no-
MOLLbIO MOMCKa ObICTPO NepexoanM K MeTopy, TECTUPOBAHUIO, UCMOb30BAHUIO, peanusaumm
UT. 4.

IDE PyCharm npepnaraer obHoBneHue Kopa (6esonacHoe yganeHue u nepeMMeHoBaHue,
MEeTOoJ U3B/IeYEHUS, BBOJHbIE NEPEMEHHAS U METOJ U Apyrue Buabl pedakTopuHra).

BctpoeHHble MHCTPYMeHTbI pa3paboTku cofeprKar GOMblUYO KOMIEKUMUIO MHCTPYMEHTOB
PyCharm, TakuMx Kak: BCTPOEHHbI TEPMUHAS, UHCTPYMEHTbI Ans paboTtbl ¢ 6a3zaMu AaHHbIX,
BO3MOXXHOCTb YAANEHHOW pa3paboTKu C yaaneHHbIMU MHTepnpeTatopamu, tepmuHan SSH,
uHterpaums c¢ Docker, MHCTpyMeHTbI KOHTponen Bepcuu, npodannep Python, uHterpupo-
BaHHbIA OTNafdYvK, 3anyck tectupoBaHus u T. 4. IDE PyCharm moxeT 3anycTtutb KoHcCoOnb
Python REPL, uto naért maccy npenmyuiects, TakMx Kak MrHOBEHHas MpoOBepKa CUHTaKCHUCa C
LOMOJIHUTENIbHLIMU MPOBEPKAMM, COMOCTaB/ieHWEM CKOBOK M KaBblYeK M, KOHEYHO, aBTO3a-
NnoJIHeHWeM Kopa.

BakHbiM hakTopom Bbibopa PyCharm ctaHoBUTCA M TO, 4TO 3Ta cpepa obecrneuynsaeT cre-
LMasbHytlo Noadep KKy 6ubnuotek, Takmx Kak Anaconda, Numpy, Matplotlib u gpyrue, npego-
CTaBnAA Nosib30BaTesio MyboKoe NOHUMaHUE Kofa, MHTEPAKTUBHbIE rpaduKK, MPOCMOTP Mac-
CMBOB W MHOTO€ Apyroe.

HemanosaxkHbiM hakTopoMm B paspaborke nporpamm Ha s3bike Python sensetcs ebibop
onepaunoHHomn cuctembl. Nporpammubiv npogykt PyCharm moykHo yctaHoeutb Ha Windows,
macOS wu Linux, Mcnonb3ys oAuH NUUEH3MOHHbIW Kntody. JanHas IDE sBnsetcs nonHocTbio
KpoccnnaropMeHHon. Hanucanue koaa v uHTepdeic nporpammbl 6yayT Bbirsaets abcontoT-
HO OAMHAKOBO BO BCEX OMNepauMOHHbIX cucTemax. [lonb3oBarenbckuit MHTEpceNC M ero Ha-
CTpOWKa NpefoCTaBNsAeT KaxaoMy yaobHoe paboyee NpoCTPaHCTBO C HACTpaMBAEMbIMU LiBe-
TOBbIMU CXEMaMM U «ropsaYMMK Knaeuwamus. PyCharm nopgnep>kvBaeTt LONONHUTENbHbIE Na-
FMHbI, UHTErPaLLUK C Pa3IMYHBIMWU UHCTPYMEHTaMM U hpeMMBOPKaMU, PpefaKTOPOM OBHOBNEHWH,
TakuM Kak amynsaumsa Vim.

IDE PyCharm nognep»kvBaet pa3paboTKy NpUIOXKEHUI C MOMOLLbIO MONYNsSPHbIX hpenm-
BopkoB Django, Flask n Pyramid.

PpéimBOpK — nporpamMmHas nnardopma, Kotopas onpenensieT CTPyKTypy nporpaMMHoOM
cucTeMbl U obnieryaeT pa3paboTky U obbeauHeHME pasHbiX Moaynen 60MbloN NporpaMMHOK
CUCTEMbI.

Django — cBo60AHbIW (hperMBOPK C OTKPbITbIM KOAOM. C ero MoMoLLblO MOXXHO f00aBNATb
6O/bLUMHCTBO CTAaHAAPTHLIX (YHKUMI B BMAEe NakeTa. ITO TakuMe (YHKUMM, KaK ayTeHTUdHKa-
umsa, URL-maplipytusaums, Murpaums cxembl AaHHbix U T. n. Django ncnonbsyetr ORM ans co-
nocTaBneHna oObekToB C Tabnuuamu 6a3 gaHHbix. OguH U TOT Xe Kop paboTaer ¢ pasHbiMU
6asamu gaHHbix. Django paboraert c takumu CYB/, kak PostgreSQL, MySQL, SQLite 1 Oracle.

Pyramid — cdpeiMBOPK C OTKpbITbIM KOAOM, 0becneyMBaeT MaKCMMasibHble BO3MOXHOCTH
MPU MMHUMANbHbIX 3aTpaTtax BpeMeHU U pecypcoB. PaboTaeT Kak ¢ 60/1blwKMMK, TaK U C MabIMK
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npunoxexnuamu. Eweé otmetum takve dyHKumm, Kak reHepaums URL, macwrabupyemas KoH-
durypaums, rubkas cxema ayTeHTUdMKALMK, MOHATHAA TEXHUYECKAs LOKYMEHTaLums.

Flask — 310 MukpodperimBopK, Npenoctaensetcs no nuueHsun BSD. UmeeTr mopynbHbii
AM3ainH, 6Gnarogapsa 3ToMy (peiMBOPK MOXHO MPUMEHATb /1S BbIMOJHEHUA Pa3HbIX 3a4ad.
Cnepytowme yHKUMM SBASAIOTCA CTAHAAPTHLIMU: BCTPOEHHbIW CEPBEP U OTNAAYMK, LWABMOHDI
Jinja2, nogaepxkka WSGI 1.0, Unicode, noakntouerue k niobon ORM.

Ho ctouT 3ameTuTb, YTO BCE 3TU pacluMpeHHble DYHKLUWUK BKOYEHbI B NPOheCcCMOHaNbHYO
BEPCUIO NpoayKTa.

IDE PyCharm nonHoctbto nogaepxxusaetr HTML n HTMLS, CSS, JavaScript u XML. Bcé ato
peanusyetcs yepes nogknodeHue K IDE nnarnHos (puc. 14). Mopnepkka Apyrux A3bIKOB U
(bpenMMBOPKOB TaKXe MOXeT ObiTb obaBNeHa Yepes nnaruHbi.

Pugins fplncw ngialaz 7]

IdeaVim

Faabir=d

lda’s

CSY Plugn

Jane files slppert

A A i P b Chinge Bt

Nig Dot Tosin i Birh 1,7

Taale

Puc. 14. [lo6aenenue nnarutos kK PyCharm

OpHum n3 6onblumnx npenmywects PyCharm sensertca 1o, 4to oHa siBiseTcsa Kpoccniar-
dbopmeHHOM cpepnow paspaboTku, koTopas pabotaet B Windows, macOS w Linux.

Hanee nosHakommmca 6onee noapobHo ¢ uHTepdencom nporpammbel PyCharm u paccmor-
pUM co3faHue Hawero nepsoro npoekta. OtmMetum, uto Bcs pabota B PyCharm sepércs B
KOHTeKcTe npoekTa. locne 3anycka nporpaMmbl HAaC BCTPEYAET OKHO NPUBETCTBUSA, KOTOpOe
NpesoCTaB/sieT BO3MOXHOCTb BbIGOpa CyLLECTBYIOLLMX NPOEKTOB HA KOMMbIOTEPE W/IM CO3Aa-
HWs HOBOTO npoekTa (puc. 15).
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Puc. 15. 3anyck IDE PyCharm

[lna OTKpbITMA CyLLECTBYIOLLErO MPOEKTa HYXHO Bblbpatb NyHKT Omkpeims (Open) wnum
komaHay File — Open (puc. 16). 3ateM yKkasarb Katasior Ha YXECTKOM AMUCKE, rae XPaHATCS UC-
TOYHWKM AN BaLLEro npoeKra.
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Puc. 16. CozgaHue npoekrta B PyCharm
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MoskHo Bbibparb HoBbIl npoekT (New Project) u BBECTM MMS NPOEKTA B AXANIOTOBOM OKHE
(puc. 17).

Meaw Project

DEbn Uzers igorDocuments

» Progect Interprecer; News Virtealeny sevaronmesnt

Puc. 17. CospaHue HoBoro npoekTa B PyCharm

PyCharm npeanoxut ebibpartb MHTEpRpeTaTop A3blka — HYXXHO yKa3arb TEKYLLYH YyCTaHOB-
neHHyto Bepcuio Python (puc. 18).

Puc. 18. Buibop nHTepnpertatopa s3bika Python

Paccmotpum unHtepderic PyCharm. naBHoe OKHO mporpammbl pa3geneHo Ha HeCKObKO
obnacre# (puc. 19).
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Puc. 19. MaeHoe okHo nporpammbl PyCharm

PaccmoTpM OCHOBHbIe 31€MeHTbI NOJIb30BaTENbCKOro MHTEpPdenca.

1. Nanenb nHcTpymeHToB npoekta (Project Tool Window) — cneea. Ha atoi naHenu oto6-
pakatoTcs (annbl NpoeKTa.

2. Pepaktop PyCharm (PyCharm Editor) — cnpaBa. 3pecb BBOAMTCA KOf, NporpamMmmbl Ha
Python.

3. Nanenb Haeuraumu (Navigation Bar) — Hag pesaktopoM. [ns GbicTporo 3anycka u ot-
NajiKv Nporpammbl.

4. Nesbin ctonbeu (Left gutter) — BepTukanbHas nonoca
cneBa oT pefakTtopa. Homepa cTpok, nepexog no nepapxuu Ko-
. Database na.

¥ Event Log 5. MNpasbin ctonbew (Right gutter) — BeptkanbHas nonoca
v g cnpaea OT pefaktopa. Pesynbratbl npoBepku: owWbKu, npegy-

Favarites NpexaeHus u T. 4.
_ 6. MMaHenn wuHcTtpymeHtor PyCharm (PyCharm Tool
Project Window) — BHu3y. [locTyn K ynpaBneHuio npoeKkTamu, nouck u

HaBWrauus No UCXOQHOMY Koy U T. [.
7. Ctpoka cocTosaHus (Status Bar) —ropusoHTtanbHaa nonoca
SeiView B camoM Hu3y. CocTosHMe npoeKTa, npepynpexaeHus, uHhop-
MaLMOHHble coobueHus. Cnesa B CTPOKE COCTOSIHUA — KHOMKa,
ynpaensoLwas nokasom naHenew MHcTpymeHtoB. Ecnun Haeectu
yKasatesb MbilM Ha 3Ty KHOMKY, MOABUTCSA CMMUCOK AOCTYMHbIX
naHenen (pwuc. 20).
TODO OpHum w3 npeumywects PyCharm sensetca rubkas Ha-
cTporka cpeppl IDE, gna Toro ytobbl OHa MONHOCTBIO COOTBET-
Puc. 20. Cniucok gocTynHbix ~ CTBOBana BalMM notpebHocTAM 1 bbina yanobHa ans sac. Metio
naHenei MHCTPYMEHTOB File — Settings nubo Preferences no3esonser npocMoTpeTb Crnu-
B8 PyCharm COK JOCTYMHbIX NApaMeTpoB HAaCTPOMKM (puc. 21).

Python Console

Structure

Terminal
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Puc. 21. OkHo ocHoBHbIX HacTpoek PyCharm

Ecnu B HacTpoiikax Bbibpatb NyHKT Appearance and Behavior — Appearance, To Mbl CMO-

)KeM Bblbpatb ceeTnyto Nnbo TéMHyto ocHoBHyto Temy IDE. C nomoubio meHto File — Settings —
Editor moxkHO HacTpouTb pepaktop (puc. 22). loctynHo MHoro onuui (puc. 23).

¥ Appmarance b Osessiar

fi DDA

Puc. 22. Hactpoiiku pegnaktopa PyCharm
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Puc. 23. Hactpoiika wabnoHa daina HTML 8 PyCharm

Frelerentod

Edior | CodeBbylo r Fyihon

Editng Bl S taull

F =anem

Lise kab oharaches

Incind
Eanlmesaisn ditant n

Epsp indende on emeky bneg

flarcdawn
Pridgar i
Funpet

=i BTl

Puc. 24. Hactpoiika ctvna koga Python B PyCharm
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B kauyecTBe ofHOM M3 yAOOHbLIX PYHKLMIA CTOMT OTMETUTb HACTPOMKY CTUNA KoZa A3blKa.
Insa storo cnyxut komaHaa File — Settings — Editor — Code Style. Ctunb Kofa MOXeT ObiTb
onpenenéH AN Kaxaoro Asbika. Bbl Takke MoXkeTe co3parb M COXpaHWTb CBOM COBCTBEHHbIN
cTunb kopa (puc. 24).

IDE PyCharm nosBonsieT ucnosb3oBatb «ropsyve knaeuwu». CraHgapTHasa packnagka kna-
BUaTypbl BblbupaeTca komanpon Help — Keymap Reference. PacknanKy Bcerga MOXKHO M3Me-
HWTb C MOMoLLbiO KoMaHabl File — Settings — Keymap (puc. 25).

Puc. 25. Hactpoiika packnagkv knaeuatypbl B PyCharm

Cnenyowasn dbyHKUMA, KOTOpas 3HAYUTENIbHO yrnpoliaeT HanucaHue koga B PyCharm, —
3710 aBTO3anonHeHue koaa (Auto-Completing Code). ABTo3anonHeHMe NOMoraeT 3Ha4YMTeNIbHO
3KOHOMUTb BpeMs (puc. 26).

port

port_

Puc. 26. ®yHkumns aBTo3anonHeHus koga B PyCharm
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MNMomumo dyHKumMM aBTo3anonHeHus B PyCharm pocTynHbl «yMHble» BChbiBalowMe nog-
CcKasku U npepnoxenus (Intention Actions). HacTpoika nopackasok [ocTynHa C MOMOLLbIO
KomaHppl File — Settings — Editor — Intentions (puc. 27).

Editar Irtarrtions

& Appsarsnca kB Aahaaar
T

Editor

TTER e

nbaeiane

e l=gecinns

Puc. 27. Hactporika noackasok B PyCharm

Mporpamma PyCharm B peanbHOM BpeMeHW KOHTPONUPYET Kog nosb3osarens. OHa obHa-
PY)XMBaeT noTeHuuanbHble olWKWOKK 1 npegnaraet ucnpaesnenus. Koraa cpepa IDE obHapysku-
BaeT, Hanpumep, 6eCKOHeYHbIN LMK/, NOABNAETCA opaHKeBas namnodka. McnpasneHune Mox-
HO caenarb, Haxkae KombuHaumio knaeuw Alt + Enter. Hactpoutb NpoBepKy MOXHO C MOMO-
wbto kKoMaHabl File — Settings — Editor — Inspections.

Hanucanue koga 8 PyCharm mosxet 6biTb HaMHOro npolLe v BbicTpee C NOMOLLbIO reHepa-
umn kopa. Komanpa The Code — Generate (unu kombuHaumsa knasuw Alt + Insert) nomosket
BaM CO34aBaTb CUMBOJIbI U Nepeonpenenatb GyHKLUUHU.

BupmyaneHasa cpeda 8 Python

[naBHas 3agada BupTyanbHoM cpenbl B Python coctout B cospanumn uzonupoBarHHol cpe-
Obl Ans Kaxkporo npoekta Python. 1o no3sonuT KaxkgoMy NpoeKkTy MMeTb CBOM COOCTBEHHbIE
3aBUCUMOCTU. [laHHble BUPTYanbHble Cpefibl OYEHb JIErKO CO3A4aTh MPU MOMOLLU UHCTPYMEHTOB
vi rtual env unu pyenv .

Mpu paspabotke nporpamm Ha Python B IDE PyCharm moxHo ucnons3osarb Vi rt ual env
L1 CO3[4aHUA M30/IMPOBaAHHOMO OKpY)KeHus. bnarogaps atomy nonb3oBatens cMoxet pabo-
TaTb C PasHbIMK BEPCUAMM NAKETOB AJ1A Pa3HbIX NPOEKTOB, YTO ropasfo bosiee NPakTMYHO, YeM
yCTaHOBKa BEPCUM MaKeTOB HEMNOCPeACcTBEeHHO B cCUCTeMy. [pyrum BaKHbIM AOCTOMHCTBOM
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vi rtual env saensetca 1o, 4to Ana yctaHoeku Python-naketoe nonb3oBatens He 06sA3aH
“MMeTb NpaBa afiMMHUCTpaTOpa.

[ns yctaHoeku Vi r t ual env eeefném B komaHgHoM ctpoke (Linux nnm macOS) komaHpy
pip install virtual env. lNocne yctTaHOBKM HY>XHO CO3aTb U30JIMPOBAHHOE OKpY»Ke-
HWe C nomowbto KoMaHapl Vi rtual env  eproj ect. Co3paérca karanor eproject/ nns
Python-okpyeHtus. Jliobas Python-6ubnvoteka, yctaHOBNEHHas NMPU aKTMBUPOBAHHOM OKpY-
YKeHuK, OyaeT CoXpaHATbCA B 3TOM Kartasore.

[na aktMBauuMu BUPTYasIbHOTO OKPY)KEHUS HeobXOAMMO BbIMOSHMTL KOMaHay Sour ce
eproject /bin/activate.

Insa Toro 4tobbl B N10GOM MOMEHT AEAKTUBMPOBATb BUPTYaNlbHOE OKPY)KEHWE, BbIMOSHUTE
kKomaHngy deact i vat e.

Mpu cospaHum HoBoro npoekTa B IDE PyCharm mMokHO co3patb BMPTyasnibHOE OKpY>KeHue
ANA Bawero npoekta (puc. 28).

* Project Interpreter: New Virtualenyv environmeant

= | Mag snviranment using g Virtuakeny

Location:

Base interpreter: Tasriflao

inherit global site=-packac
Make avalable to all prop

EXISting mterpreter

@ Python 3.8

Creala

Puc. 28. Bbibop HoBOM BUpTYyanbHoM cpeabl npoekTa 8 PyCharm

JNaboparopHbie paboTbl

JlabopamopHasa paboma 1. 3HakomcmBo co cpedoli npoepammupoBarus Python.
lNepemeHHbIE

TeOpeTM‘-IeCKaﬂ 4acTb

anI 06bACHeHUH ydyalnMca TeopeTu4eCcKoro Mmarepuana ydmtesib MOXXeT onmparbCAa Ha UH-
cbopMau,mo M3 CNpaBOYHbIX MaTepunasioB, npencrtaB/1€HHbIX BblLle.
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nPOrekrAMMUPOBAHUE CETb LEEHTPOB LLU®POBOTO T i i
P=

2

n PaKTU4ecKaa 4acTtb

Llens pabomel: 03HaKOMJIEHHE CO Cpeaom nporpammupoBaHus Python v 3anyckom nepebix
nporpamm.

Xod pabomei

1. MNposepwuTb, ycTaHOBEHA M HA KoMnbloTepe /HoyTOyke cpeaa IDE PyCharm.

2. O3HaKOMWTLCA C MOMOLLBIO YYUTENSA CO CMPABOYHBIM MarepuasnioM, NocBALWEHHbIM yCTa-
HoBke s3blka Python, yctaHoBke 1 nepsuyHoi HacTpoike IDE PyCharm.

3. Cozpartb nepeyto Nnporpammy Ha s3bike Python no npuBea€HHOMY HUXKE ONMUCaHMUIO.

Xopolwuel Tpaguumen nNpu U3y4eHnu A3bika NPOrpamMMUPOBAHUSA ABNAETCA HanucaHve nep-
BOM BalLleX NporpaMMbl C NPOCTbIM NPUBETCTBMEM Ha 3KpaHe «[lpuseT, 5 nsyyato Python!s.

Ha >xécTkom aucke cospatb Kartanor (nanky) ¢ umeHem PythonProject. 3anyctutb cpeny
paspabotku PyCharm. Beibpats nyHkT Omkpeime (Open) v ykasatb Baly nanky PythonProject.
Otkpoetcs paboyee OKHO Ballero npoekra (puc. 29).

. Py Proged Brignr B BB G oW
el TEPFTER O <
7 FytemePrsiesi
= Ficens Uearsy
i Bl b gl (e ek

Wi b
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ermrrTA e : g
g F e 8 g e w ) Py P g UL LS erR L peveas S L L™ O s R R let-uroy = 0 Sppcss ¥ ruEEs

L -mrl Pl primiiifyikem W o AR & GFL AL BESlEiSeemi)
¥ NNt e | e wd S oo e wiytcafea e 1

L i Fribes Cmrsatin

& o

& ==

F Lo

W f ks W TONT llﬂ“ ) e

Puc. 29. OkHo npoekTa

Bbibpatb komaHay Patin — HoBeiti — ®adn Python (File — New — Python File) (puc. 30).

3apatb uMa ansa cosganHoro dawnna: Hello (puc. 31). 3ametum, yto pacumpexue daina .py
nobaBnnoCh aBTOMaTUYECKM.

B npasoi o6nacti okHa npoekTa oTKpoeTcs 0b6nacTb € 3TuM hainom, B KOTOPOK Bbl OyaeTte
Habupartb Ko Bawen nporpamMmbl. Habepute nepeyto komaHgy: pri nt (ebiBog Ha akpaH). Kak
TonbKo B pepaktope PyCharm HaunHaeTtcsa Habop, aBToMarMyecku npepsiaraertcs aBToAoMNo-
HeHue KoMaHzabl (puc. 32).
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Puc. 30. Co3paHue darna Python

& Pythoe unh st
B Pythos stub

Puc. 31. Beog nmeHnu daiina nporpammsl

| 3 Haiogy
o grint (vatuoe, Sep, and, rils, flusk) BE bR
|pu--::m|n--:.-m|-phu Flaai Tip i
Wi T

Puc. 32. [Npumep aBTOOONONHEHUS
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B ckobkax B KayecTBe mapameTpa KOMaHgpl Pri Nt B KaBbl4Kax ykasaTb TEKCT, KOTOPbIM
HeobxoAMMO BbIBECTU B pe3ynbrarte paboTbl Halwen nporpammsl (puc. 33).

e Helio.gy

printi“Mpsger, B Azysa Pythom|')

Puc. 33. Beog komaHabl Pri nt

Habop koga nporpammbl BbinosiHeH. Tenepb HEOBXOAMMO 3amMyCTUTb MPOrpamMmMy M Mnosy-
yuTb pesynbrat. [lna 3anycka koga Python B okHe KoHgueypauuu 3anycka/Omnadku (Run/
Debug Configuration) yka3saTb Haw uHTepnpeTtaTtop: Python HyHoW Ham Bepcuu u script path:
3710 umMa Tpebyemoro danna 1.py (puc. 34, 35). Mpumenntb HacTpoiiku (kHonka OK) v 3aKpbITb
OKHO KOHUrypaumu.

[] [} Sunitteg Tonfinuraions

+ — @ - g Heme: 1 Fhars thmmgh VEE Afiery pasealied nny

& Pgthen

BT | o e

L o] - - - K

. e SRSk MRS e OO DTS IRV 00 Pragson i 2
A
= ENWiTEeT]

Erraommard varmidia: FTTHORURELFFE REL=T
Fython i peesn = Projson Defaak oFythen 3.8 (PetharProjecti el
INDRIDT BT DO E3S
"Warking & rearary S g e o s Py e Prajecs
B8 A0 comnsl s o PY THIRRETH
B mdr mopros ranss os BF T HLRBA T H
+ Famcutian
E piuckit i Berrranil in aufpad canec
AL wih P Donrokl

Ardieeor nput Tom

= BElone v ho boliaaks nood win dow

? Cancal foqrhy “

Puc. 34. OkHo koHbu1rypaumm

Borigt path = il fusenDecumanisFython Frokett . py

PLaamet ars:

= Environdrant

Envr onrment variables: BT THOMUNBURFERED=1

Pythain Intenprener =, Rroject Defauk [Python 3.8 (PYEhONPIBCEI] - 0 ccumiest s Pythuriectivees iy i)

Puc. 35. OkHo KoHurypaumm
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B npaBom BepxHem yrmy nporpammbl PyCharm pacnonoxkeHa naHenb 3anycka (pwuc. 36).
[ns BbINONHEHMS KOAa NPOrpaMMmbl HYXKHO HaKaTb KHOMKY 3anycKa (3e/1€Hbil mpeya0/1bHUK).

EHello v b 3 0 O 55

-

Puc. 36. NaHenb 3anycka

Pesynbrar paboTbl nporpammbl NMosiBUTCA MIHOBEHHO B OKHE BbiBOAA pe3ynbratoB M Oyaert
nmeTb cnegytowmi eug (puc. 37).

Fun: Hallo

" Flsers fuserd Docymants ) I-",,-fhnrl.F (i} ] prtdvenvdhind python fllsersf/user/acument s fPythonPro]ect

Mpanet, a wiaydsn Pyihon!

Procegs Tinithed with exit code B

I

F & Run = B TO0 B Terminal @ Pythan Canscle

Puc. 37. Pesynbrar paboTbl Nporpammbi

[anee npepnaraertcs paccMOTpeTb CNEAYOLUA MEXaHU3M, NMOMOralWmUi B HaNMCaHUK
XopoLllero Koaa, — 3TO KOMMeHTapuu. KoMMeHTapuu nuwyTtca nocne cumBona # («peLéer-
Ka») U ABNAIOTCA 3aMeTKaMu Ans yutatowero nporpammy (puc. 38). Tak nerye noHsTb, 4TO
nporpamma genaer.

MNpumep 1

Habpatb cnegytowmii Kog:

print ("llpueeT, s m3yuaw Python!") # print -- 370 hyHKUMSA BbIBOAA

i Hallo.py

print({"Npueer, A uayuaw Python!") & print 3T KL -.h'.-.'liih'.i..i

Puc. 38. Bug kommeHTapusa B nporpamme
Mpumep 2

PaccmoTpum cnyyai, Korga B CTPOKY BbiBOoga Tpebyercs [00aBWTb Kakue-nuMbo AaHHble.

Insa atoro B Python npumensiot meton format(). Habpatb cnegytowmii Kog v 3anycTutb Npo-
rpammy (puc. 39, 40).

age=5

print ("lIpuseT, g uszyuvaw Python {0} mer!"

40

format (age))
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BT e
\"E e
= Hello py
age = 3
print("MpeeeT, B W3y4asm Pythom {8} mer!”.formatlagel} # prind Arp EYHKLER BLEOD
Puc. 39. Bug nporpammsl B cpeae paspabotku
Run Hedln
[ fUsersfuser/Oocument s/PythonProject fvene/bin/python fUsersfuser/Docurents/PythanProject;

MgvpeT, A k3yqeo Python 5 nerv!

Frocess finished with exit code @

-
]

F -
—
®

¢ fRn =6 TCDC A Terminal i Fython Corsola

Puc. 40. Pesynbrar pabotbl nporpammsi

Metog format 3amelLaet pUrypHble CKOOKM U UX COAEPKMMOE COOTBETCTBYIOLLUMU apry-
meHTamMu. O6o3HaueHue {0} COOTBETCTBYeT NepeMeHHOW age, KoTopas sABNAETCA NepBbIM ap-
rymeHToM Metoga format. byaeT BbiBegeHo 3HavyeHue nepemeHHow age. Python HaunHaet
OTCYET C HyNA, NO3TOMy nepBoMy aprymeHTy cootseTcTeyeT 0. (Bropomy aprymeHTy GyaeT co-
oTBeTcTBOBaTh 11 T. A.)

Bbi18006bi

B xone BbinonHeHus nabopatopHoi paboTbl Bbl MO3HAKOMWUIIMCHL CO CPEAOW NMPOorpaMMmUpo-
BaHuA Python 1 3anyckom nepBbix nporpamm.

KonmponeHsie Bonpocel

1. C KaKoM cpefoi NporpaMMMpOBaHUA Bbl MO3HAKOMMUIUCL B XOAE BbINONHeHMs nabopa-
TOpHOW paboTbl?

2. Kakune pencteus Bbl BbIMOSHAMM B X0ofe naboparopHow pabotbi?

3. Kakue pencTeus BbiNOMHANA NepBas NporpamMmma, HanucaHHasa Ha s3blke NPorpaMMmUpo-
BaHus Python?
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JlabopamopHas paboma 2.1. [lepBoie npoe2pammel Ha a3eike Python, ocHoBHeble
onepamopebl

TeopeTuueckas 4yactb

B nepeoit naboparopHoi pabote 6blIM NOKa3aHbl OCHOBHbIE ACMEKTbl paboTbl CO Cpenom
ans s3bika Python, Bbl nMcanu npocTble KOMaHAbl (onepartopbl).

[anee npepnaraetcs paccMoTpeTb CTPYKTYpy nporpammbl Ha asbike Python, a Takxe
OCHOBHbIE NpaBusia HaNMMCaHUsA NPOrpamm.

JTiobyto nporpammy Ha s3bike Python MoxHO npeacTaBuTh Kak Habop nekceM (BonyCTUMbIX
CMMBOJIOB), 3aMMCaHHbIX B ONpeaenéHHOM nopsigke 1 no onpenenéHHbiM npasunam. Jlekcema
MOJXET NPeACTaBNsATb COOOM: NUTepasibl, 3HAKU MYHKTYaLuuW, NEPEMEHHbIE, CNeLrasbHble Kiio-
YyeBble C/I0Ba, KOMMEHTapUM.

MNporpamma Ha s3bike Python mMoxkeT copgepykaTb LOCTaTOMHOE KOMMYECTBO KOMMEHTapUEB,
KaXKbl KOMMEHTapWi HaYMHAETCS C CUMBONA # «peLueTKay.

Jlutepanbl npeacrasnsioT cobom 3HayeHus, 3aaHHble B KOAE NporpaMMmbl, HanpuMep Yuc-
na (25) wnu ctpoku ("lipuset"). B A3bike Python ucnonb3yetcs gMHamMuyeckas TMnusauma
(TMNbI BAHHBIX ONpPEenensATCA aBTOMATUYECKHU, U UX He TpebyeTcs 06bABNATL B MPOrpaMMHOM
Kone), Ho npu 3ToM Python siBnsieTcs A3bIKOM CO CTpOron TMnusauuen (Bbl CMOXKeTe BbINoJ-
HATb Hag 06BHEKTOM TOJIbKO T€ OMnepaumm, KOTopble MPUMEHUMbI K ero Tvny).

Ecnu roBoputb 06 MCNOMb30BaHUM 3HAKOB MYHKTyaLMW, TO CTOMT OTMETUTb, YTO KakAaas
CTpOKa B nporpamMme Ha s3blke Python He ponHa 3akaHuMBaTbCA TOYKOM C 3ansATOM, Kak,
Hanpumep, B C++, HO ecniM ecTb HeOBXOAMMOCTb 3anmncaTb HECKOJIbKO OMepaTopoB B OAHY
CTPOUYKY, TO UX MOXXHO pa3fenisiTb TOYKOM C 3ansTou.

lNepemMeHHble UCNONb3YOTCA ANA XPAHEHWUS AAHHbIX.

BaxHo!

B s3bike Python HeT cneumanbHoro pasgena onvcaHns NepemMeHHbIX, B KOTOPOM yKa-
3bIBA€TCA TUM NEPEMEHHOMN nepesn e€ NnepBbiM UCMNOSb30BAHWEM. TUM MepeMeHHOM
onpepenseTcs no TOMy 3HaYEHUIO, KOTOPOE e NPUCBanBaETCS.

Ectb onpenenénHble npaeuna ans 3afaHusa UMEH nepeMeHHbIX (MAeHTUdUKATOPOB): 3TO
nociefoBaTe/lbHOCTb OYKB M Lncp, KOTopas He MOXET HaYMHATLCA C UMdPbI, HO MOXKET Coaep-
)aTb CMMBOJ nof4vépkuBaHua (_). MMeHa nepeMeHHbIX 4yBCTBUTESIbHbI K perucTtpy. MmeHa
nepeMeHHbIX He MOryT coBnagaTb C K/Ilo4YeBbIMU C/IOBaMMU.

KnioueBble cnoea B A3bike Python umetoT cneumanbHoe Ha3HayeHUe M NPeLCTABNAIOT CO-
60o¥ ynpaensaoLlme KOHCTPYKUMK a3bika. Mpumepbl: and, break, foruT A.

Mpu coctaBneHnn Nporpamm fieKCeMbl 0ObeAMHAIOTCSA B CUHTAKCMYECKME KOHCTPYKLMM, KO-
TOpble MOryT BKJ1aAblBaTbCA APYr B Apyra.

BaxHo!

B pesynbrate Moryt 06pa3oBbiBatbCcs 6/104HbIE KOHCTPYKLMM, KaxKabld 6NOK Koda Ha-
YMHaeTCA ABOETOYMEM (:), a Teno 6oKa BbiaenseTcs oba3aTenbHbIM OTCTYNOM.

O6blyHO cpefa MporpaMMMpOBaHUA Cpasy AefiaeT OTCTyn Ans 6/oKa nocne LBOETOYMS.
B 3aBucMMOCTHM OT Ucnonb3yeMoi cpefbl MPOorpaMMUpoOBaHus GI0KK MOTYT UMETb BU3YyaslbHOE
BblAeNeHue.
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BaxHo!

C pekoMeHaaLunaAMmnU no COoCTaBJ/IEHUIO MPOrpaMM Ha A3blKE€ MOXXHO O3HaKOMWUTbCA,

Hanpumep, no CCblyike:

https:/ /pythonworld.ru /osnovy /sintaksis-yazyka-python.html

MNepenném K pacCMOTPEHUIO OCHOBHbIX OnepaTopoB s3bika. OnepaTtop — 3TO KOHCTPYKUMS
A3blKa, onpegensAoLwas KomaHay (Habop KoMaHa) A3blKa NPOrpaMMUPOBAHUSA, 3a4at0LLAs Bbi-

nosiHeHWe OenCcTBUN.

MpepncraeneHHble B Tabnuue 7 onepaTopbl MOXKHO PasfenuTb Ha ClieAyloLme TUnbl: aprd-
MeTUYeCKue, onepaTtopbl CPABHEHUS, IOrMHECKUe, BUTOBbIE.

Tabnuua 7
HekoTopbie oneparopbl a3bika Python
Onepartop OnucaHue
+ CnoxeHnue
- BbiunTtaHue
* YMHOXeH1e
/ Henenne
I LlenouncneHHoe penexue
% OcrartoK ot geneHus
o BossepneHue B cteneHb
< MeHbLie
> bonbwe
>= Bonblue nnu paeHo
<= MeHbLue unu pasHo
== PaBHo
I= He pasHo
and Jlornyeckoe ymHoxeHUe («M», KOHBIOHKLMSA)
or Jlornyeckoe cnoxeHue («Mnn», AU3bIOHKLMUSA)
not Jlornyeckoe otpuuarme
| Mo6utosoe «unu»
A Mo6utoBoe McKoualoLee «MNU»
& Mo6utoBoe «M»
>> butoBbivi caeur Bnpaeo
<< BuToBsbIl caBur Bneeo
~ Nueepcus 6utos
PaccMoTprM HECKOJIbKO NpUMepPOB UCMOJIb30BAaHWUS AAHHbBIX OMNepaTopoB.
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MNpumep 1
Ha pucyHke 41 nokasaH pe3ynbrar BbINONHEHUSA apUMETUYECKUX ONEepPaTopoB C KOHCO/M

Python. OI'IepaTOpr BBOOATCS B KOMaHAHOM CTPOKe nocse npurnawleHmsa >>> 1 cpasy BbliNoa-
HAKOTCA MHTEPNPETATOPOM NOC/ie HaXXaTuA KJiaBULWIK BBOAA.

Fython Console
(r | =g
Python Console
W o
| = 8
e JuoRl
i (S 2
:t| 1) === 74T
4
+
-
B 4R I EHTODD [ Teminal i Pythion Conaols

Puc. 41. Pe3synbtat BoinosHeHWs apudMeTUHECKUX OnepaTopoB

O,EI,VIH M3 CaMbIX HaCTO UCMOJIb3yeéMbIX OneparopoB — oneparop npnceanBaHUA. OnepaTop
npuceanBaHuA B A3blKe Python MMeeT Bna:

<UneHTUOrKaTOP>=<BHpaxeHue>

BaxHo!

3HayeHuUs BblpAXKEHUS, KOTOPOE CTOWT CMpaBa OT 3HaKa «=», NPUCBaWBaETCA nepe-
MEeHHOW (3anucbiBaeTcs B 3Ty NMepeMeHHY — B NaMATb), PacroioKEHHOW CneBa ot
3HaKa «=».

MNpumep 2
a=7
n77=21.9

Takxxe B si3bike Python ectb cnoxkHble onepatopbl NpUcBavBaHWA, OHW MpeACTaBNEeHbl B
Tabnuue 8.

Tabauua 8
CnoxxHble onepaTopbl NPUCBaUBAHUSA
O6o3HavyeHue Onucanune
+= 3HaueHus neBoW M NPaBoK YacTen oneparopa NpucBanBaH1s CyMMUpY-

I0TCA, pe3ynbraTt NnpucBanBaeTcAa I'IepeMEHHOl‘;I B /1I€BOMW 4YacTu

—= Bbluntaetcs 3Ha4yeHWe NpaBoi YacT U3 3HAYEHUS NEPEMEHHOW B JIEBOM
4acTu, pesynbTar NPUCBaMBAETCSA NePEMEHHON B IEBOM YacTu
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OKoHuyaHue

O603HavyeHune OnucaHue

= 3HayeHWsa NeEBOK W NPaBOW YacTel NEPEMHOXAIOTCA, pe3ynbTaT Npucea-
MBaeTCs NepeMeHHOW B NEBOW YacTu

/= 3HayeHue nepeMeHHOM U3 NIEBOM YacTW AEe/IUTCA Ha 3Ha4YeHWe Bbipaxe-
HWS B NPaBOM YacTu, pe3ysbTaT NpUCBanBaeTcsa NepeMeHHoOW B 1EBOM
yacTu

% Haxoputcs octatok OT AefneHus 3Ha4eHUs NnepemMeHHOMN B IEBOM YacTu

Ha 3Ha4yeHWe BbipaXKeHUA B MPABOM YacTW, pe3ynbTaT NpUcBanBaeTca
nepemMeHHON B IEBOM YacTu

*r= BobinonHsetca Bo3BeAeHMe 3Ha4e€HUS NepPeMeHHON B JIEBOM YacTH B CTe-
NMeHb 3HAYEHUS BbIPAXKEHWUS B MPABOM YacTu, pe3y/bTaT NpUCBanBaEeTCA
rnepeMeHHOM B JIEBOM YacTu
Il= Jenutca Haueno 3HayeHWe NepemMeHHOW B IEBOW YaCTW Ha 3HaYyeHWe Bbl-
pakeHusi B NPaBOW YacTH, pe3ynbTar NpucBaMBaeTCa nepeMeHHON B fe-
BOM YacTtu
Mpumep 3

Ha pucyHke 42 nokasaH pesynbTaT BbIMOJHEHUS ONepaTtopoB NPUCBAMBAHUSA C KOHCOJM
Python.

Python Conacda

[

+ & v B
© 8 & & Y

Python Console
e XEh

e ]

B

o w4=f

2 Y

14

e D T I

B d:Run B & TODO B Terminal & Python Console

Puc. 42. Pezynbrat BbINOSHEHMA OMNEPaTOPOB NPUCBanBaHUSA

Yacto npu pelueHun 3agay HEOOXOAUMO BbIMOJIHATL BBOJ, AaHHbIX C KNaBUATypbl U BblBO-
AMTb AaHHble Ha 3KpaH. PaccmoTpum paboty cooTBeTCTBylOLMX OnepaTtopos B A3bike Python.

Beog faHHbIX C KnaBuaTypbl OCYLLECTBSETCA C NOMOLLbIO orepaTtopa pri nt. Mopmar
oneparopa:

print ()

B conepxaHue 45




25 [
"‘ I | *| CETbLEHTPOB LM®POBOIO HPOIrPAMMUPOBAHME
o “(O\ ik OBPA3OBAHUSA AETEU «IT-KYB»
-\o:b/..
MNpumep 4
X=
y=6
z=-10

print (x,vy,z)

Pesynbrar paboTbl nporpaMmbl NpeacTasieH Ha pucyHke 43.

B 1
B fUsers/user/Documants/Pythonfroject/venv/binSpython /sersiuser/Docunents/PythonProject
36 -1a

Process Tinished with exit code B

(R}
-

m

B &Rn S ETORD B Terminel s Python Congole

Puc. 43. Pezynbrar pabotbl nporpammbi

BaxHo!

Mocne BbiNnonHeHWs onepatopa Pri Nt Kypcop nepexofuTt Ha HOBYIO CTPOKY.

MNpumep 5
X=3

y=6

z=-10
print (x)
print (y, z)

Pesynbtat paboTbl nporpaMmbl NpeacTaefieHbl Ha pucyHke 44,

Run: 1

[ JUsers/user/Documents/ PythonProject/venw/oin/pythan
|
E -1

Procegy Timithed with axit cods 8

"
-

i

* & Run =& TDoO BN Termenal )} Fyihson Console

Puc. 44. Pesynbtar paboTbl nporpamMmbl

[lnsa BbiBOAA B CTPOKY He0HX0AMMO [06aBUTL apryMeHT end="<pasnenmnress>".
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Mpumep 6

x=3

y=6

z=-10

print (x)

X+=6

print ("x=",x,end="")
print (y, z)

Pesynbratbl paboTbl NporpamMmMbl NpeacTaBeHbl HAXe Ha pucyHKe 45,

Ruia: 1
[ fUsersfuserydDocuments/PythonProject/venv,/ bin/pytheon
3
x= 96 -148
- %
= Process Tinishad with exit code B

m

Bl ES:TODD B Terminal i Pylhon Corscle

Puc. 45. Pesynbrar paboTbl nporpamMmb

BbIBO,EI,VITb Ha 3KpaH MOXHO HE TOJIbKO 3Ha4Ye€HUA nepeMeHHbIX, HO U 3Ha4Y€HUNA Bblpa)KEHMFI.

MNpumep 7

x=3

y=6

z=-10

print (x)

X+=6

print ("x=",x,end="")
print (y+z)

Pesynbrar paboTbl nporpaMmbl NpeacTasieH Ha pucyHke 46.

Run: i

[ fusersfuser,/Documents/PythanProject,/vem fbin
3
®= G=4

Process finished with exit code 86

AR

m}

Puc. 46. Pezynbrar pabotbl nporpammbi
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Takke B A3blke Python MoXxHO ncnonb3oBatb hopMaTMpoBaHHbIi BbiBoA. s 3toro Heob-

XOAMMO UCMOJIb30BaTh BCTPOeHHYo dyHKuuto format(). CuHTakcuc dyHKumm:

<crpoka>.format (<popmaT>)

3nechb:
<cTpoka> npeacrasnset cobom 3HaveHne Ana hopMaTMPOBaAHHOMO BbIBOAA;
<popmaT> — cneumndmkauun dopmara Mini-Language.

MNpumep 8

a=12

b=13

c=a+b

print ("{}+{}={}".format (a, b, c))

Pesynbrar pabotbl nporpaMmbl NpeacTasieH Ha pUcyHke 47.

R ]

b fUsersiuser/iocunents /PythonPraject fvenybing python
1341335
SRS Pracesas Finizhed with exit code @
=¥
kg
=
]
B LRA S TODO B Terming @ Pyihon Comcle

Puc. 47. Pesynbtar paboTbl NporpamMmbi

[ns BBOZA faHHbIX C KNaBuaTypbl UCMONb3yeTCst BCTPOEHHas yHKUMS input ().

BaxHo!

48

®yHkuma | nput () Bo3BpaLaeT B Ka4eCTBe pe3ysbrata CTPOKy!

Mpumep 9

B pesynbrate BbInONHEHWS NPOrpaMMbl

a=input ()

c=input ()

Z=a+C

print (z)

Ha 3KpaH BbIBOAWUTCS He cyMMa yucen. BoiBoanTcs ctpoka — cuenneHve AByxX CTPOK a u C.
Pesynbrar pabotb Run: 1

w § 1] i f 1
¥
B
m 3 %
=k
» = Provess finished with exil code @
-
[ ]
B 4 fun 1= g IR B Termins B Pyhon Cinsoss
Puc. 48. Pezynbrar pabotbl nporpammbi
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Ecnu HeO6XO,D,I/IMO BBECTU 4YMUCNOBblE€ 3HAYe€HWUA, TO CiegyeT UCNOoJZib30BaTb BCTPOEHHbIE

byHKUMM i Nt u float.
dyHKumsa i Nt ucnonbayetcs ana npeobpasoBaHMsA CTPOKM B LIESIOE YMCIIO.

Mpumep 10

N3meHnM npeppblaylimMi npumep:
a=int (input())

c=int (input ())

Z=atC

print(z)

Pesynbrar paboTtbl — cymma yucen.
Pesynbrar paboTbl nporpaMmbl NpeacTasfieH Ha pucyHke 49.

Rimn: 1
> Msers fuser/Documents Py thonProject fvenv/bLn/ python
4
7
= = 11
i
» =  Process finished with exit code @
&
| |
B AR = ETOD0 [ Termina & Python Consala

Puc. 49. Pezynbrar pabotbl nporpammbi

Tak)ke MOXXHO yKasblBaTb apryMeHT QyHKLUMK | NpUt , B 3TOM ciyyae Ha 3KpaH byaet BbiBO-
OMTbCA «MPUMIACUTENIbHOE COOBLLEHNEY.

Mpumep 1

a=int (input ("a= "))
c=int (input ("c= "))
Z=a+C

print (z)

Pesynbrat pabotbl nporpamMmbl NpeacrasieH Ha pucyHke 50.

Rum: 1
> fsersfuser/Bocument s PythonProject/venw/bin/ python
= 4
= K
- ._
]
= n
> = Process finiched with exit code @
= |
]
F 4 fun = B TODG B Terminal 2 Python Console

Puc. 50. Pesynsrar pabotbl nporpammsi
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AHanorunyHo pabortaet u dyHkuua f | oat , Ho B pesynbrate eé paboTbl BBeAEHHOE 3HaYe-
HWe Npeobpa3oBbIBAETCSA B BELLECTBEHHOE YMCIIO.

MNpumep 12

a=float (input ("a= "))
x=float (input ("x= "))
Z=a+Xx

print (z)

Pesynbtar paboTbl nporpaMmbl NpeacTaefieH Ha pucyHke 51.

Run: 1
B fsers/user/Docunents/ PythanProject/verme/bin/python
= 2
= 5
i ._ I5.e
L__]
e
» = | Proceiss finiched wWwith exit cade @
= |
]
B diHn =6 TORD M Teminal o Pyihon Comcle

Puc. 51. Pesynbrat pabotbl nporpammsi

YnomsHeM paboTy CO BCTPOEHHbIMW MateMaTUYeCKUMU hyHKLMSAMMU.

BaxHo!

Bce maremarnyeckue dyHKuMM B si3bike Python ob6beanHeHbl B Mogynib math.

HdaHHbiM Mopaynb nNpv HEOOXOAMMOCTM HYXXHO WMMMOPTUPOBATb C MOMOLLBIO KOMaHAbl
import:

i mport math
Mocne noAgKNK4YeHUA 3TOro MoAysiaA MOXXHO UCMOJIb30BaTb BCE MHOKECTBO MaTeMaTU4ecKmx

yHKUMI a3bika Python.
B cocTtaBe Mogyns math ecTb HECKO/IbKO M3BECTHBIX MAaTEMATUYECKUX KOHCTaHT (Tabn. 9).

Tabnuuya 9
MaremaTuuyeckue KoHcTaHTbI A3bika Python
O603Ha4YeHne KOHCTaHTbI OnucaHue
math.pi Martematuyeckasa KoHcTaHTa 1 = 3,141592...
math.e Yucno dnnepa e = 2,71828...
math.inf MonoxwuTenbHas 6€CKOHEYHOCTb

TakKe ONMULEM HECKOJIbKO Hanbosiee 4acTo MCMOoMb3yeMbiX (PYHKLUMI, BXOAALWMX B COCTAB
moayns math (tabn. 10).
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Ta6nuya 10

Maremaruueckue pyHkuum a3bika Python

0O603HaueHue pyHKLUU

OnucaHue

math.exp (x)

JKcroHeHTa yncna e*

math.log (X, [A])

Jlorapudm X no ocHoeaHuio A. Ecnin A He ykasaHo, BbluMcnseT-
CA HaTypanbHbIi norapuhm

math.pow (X, n)

Bo3sepeHue B ctenenb X

math.sgrt (X)

KeappaTtHbiit kopeHb U3 X

math.cos (X)

KocunHyc X (X ykasbiBaetcsa B pagnaHax)

math.sin (X)

CuHyc X (X ykasbiBaeTcs B pagnaHax)

math.tan (X)

TaHreHc X (X ykasbiBaeTcs B pagvaHax)

math.acos (X) ApkkocuHyc X (X ykasbiBaeTcs B pagmaHax)

math.asin (X) ApkcuHyc X (X ykasbiBaeTcs B paguaHax)

math.atan (X) ApktaHreHc X (X ykasbiBaeTcs B paguaHax)

math.degrees (X) KoHBepTupyeT paguaHbl B rpagychbl

math.radians (X) KoHBepTupyeT rpagycsl B paguaHbl

(KsappartHble cKOBKM B CUHTaKCMCe (YHKLMIM O3HAYaloT Heoba3aTesibHble 3/IEMEHTDI.)
MonHbIM cnMcok MatemaTUyecknx hyHKLUM MOXXHO BbIBECTU KOMAHAOM:

import math
>>> math
<module 'math'
>>> dir (math)

(built-in)>

Pesynbrat paboTbl NporpamMMbl NpeacTaBieH Ha pUCyHKe 52.

Pyihon Conmle
| = B math
i
« math
B cnadile "math’ b lE-1nj >
. 150 ¢mat )
[® s [T LESERY. apder .r ' [REIEE T ey o !.."'-\. Tl .r 1 A LI '......"_, Faesah”
2 ‘soint, *asinh?, tatan?', 'atan?', "atanh', ‘eeil’. *eomb’, "copyslgn’, oo
O] 'cosh”, ‘degrees?, "dist", ‘e'; ‘erf®; '"erfc'; "exp'; ‘expml'; "faba®; "factoria
S RPN & .Y L H % LI "frexp', '"laem', 'gamma®, "ged', Yhypot! inf', 'iaglese',
3 ”"'-'."l':"r " |':'.| .._..I.__.”.I r:_.:.l _.ll 'E'l"";'fl". .-__._I_.__:.._.ll .-I.\:.\:-r --I_._:”“.ll " o
B "logdt; "modi®; ‘nan', ‘parm’, "‘pi‘,; ‘powt, "prod®, ‘radians®, " remagndar®
"zin'. "siph'. "sgrt'. "tan’. YEanh", "tau". “trunc')
FoARn  E6TO00 B Teminl | fPpihon Comsols

Puc. 52. BoiBoa cnvcka matematuueckux cyHKUmM sisbika Python

BaxHo!

Takke B A3bike Python ecTb BO3MOXXHOCTb MONYYeHWUS TaK Ha3blBAEMbIX NCEBAOCNY-
YarHbIX ymcen. [laHHble Yncna BbIYMCNAIOTCA MO HEKOTOPOW MaTemaTuyeckon opmy-
ne, MOryT WCMOMb30BATbCA HECKONIbKO anroputMoB (B si3bike Python ucnonbsyetcs
aNnropuTM «BuUxpb MepceHHa»).
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[na nonyyeHuns Takmx yncen HeobxoauMo obpaTuTbca K Moayno random.

NMmeeTca BO3MOXKHOCTb NONy4YaTh Kak Liesble, TakK U BELLLECTBEHHbIE C/lyYalrHble Yncna:
randint (a,b) — BO3BpaLLaeT c/ly4alHoe Lefioe YUCo U3 oTpeska [a; b];
uniform(a,b) — BO3BpaLLAET Cy4yanHOe BELLECTBEHHOE YMCIO U3 oTpe3kKa [a; b].

MNpuwmep 13

from random inport randint
from random inport uniform
k=randint (1,100)
z=uniform(1l,200)

print (k)

print (z)

Pesynbrat paboTbl nporpamMmMbl NpeacTaBieH Ha pUcyHke 53.

Rumn: 1
[ Alsers/userfocuncnts/PythonProject/venw/bin/python
k-]

147 . 387450352128

Process Findshed with exit codde &

lo=

m

B 4R =R TOno B Temminal i@ Pyihan Consols

Puc. 53. Pesynsrar pabotbl nporpammsi

Mpumep 14

Bbiuncnntb BoipakeHue @ + b%, roe a, b — uenble ynucna, BBeAEHHbIE C KABUaATYpbI.
a=int (input ("a= "))

b=int (input ("b= "))

c=a**2+b**2

print ("c=", c¢)

Pesynbrar pabotbl nporpaMmbl NpeacTasieH Ha pUcyHke 54.

Rur: 1
[ JSUusers/user /oCunenTs, FyThont ri] eCcty vensy s olnspyLhan
a= 3
b= 8
- | T | E= T3
&l
* == Process FTinighed with exit code B
=
]
L T B ETOOD B Teminal @ Python Congole

Puc. 54. Pesynbrar paboTbl nporpamMmbi
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MNpakTuuyeckasa yacTtb

Llens pabomel: 03HaKOM/IEHWE C OCHOBAMM HanNUCaHWsA NPOrpaMMm Ha s3blKe NporpamMmMmpo-
BaHus Python, pabota c onepatopamu npuceaveaHus, BBOAA /BbIBOAA AAHHbIX.

Xod pabomei

OrtkpbiTb cpeny paspaborku PyCorm.

CocTaBuTb NporpamMMy HaxoXAeHWs nepumeTpa W MoWwaau MpsAMOYrosibHUKa (3Ha4yeHus
LJIMH CTOPOH BBOAATCA C KNaBuatypbl).

Yka3zaHue. [pumMepHbIV BUA, NpOrpaMMbi:

a=float (input ("a= "))
b=float (input ("b= "))

print ("nepumeTrp= ",2* (atb))
print ("nmowane= ",a*b)
Bobi80o0bi

B xope BbinonHeHus nabopartopHow paboTbl Bbl MOAYYMIM NPEACTAB/IEHWE O HanUcaHuu
MPOCTbIX MPOrpamMMm Ha si3blKe nporpamMmupoBaHus Python.

KoHmponosHeie Bonpocel

1. Kakue onepartopsb! s3bika Python Bbl Mcnonb3oBanu npu BbinosHeHWU nabopatopHow pa-
60TbI?

2. Kakow onepartop 1cnosb3yerca AN BBOAA LeSibIX YMCEeN C KaBUaTypbl; BELLECTBEHHbIX
yucen ¢ Knasmatypbi?

3. Kak BbiBeCTM AaHHble Ha 3KpaH B si3bike Python?

JlabopamopHas paboma 2.2. [lepBoie npo2pammel Ha s3vike Python, ocHoBHbIe
onepamopuol

TeopeTuueckas 4yactb
Bocnonb3osarbcs Matepranamu us naboparopHoi pabotbi 2. 1.

NMpakTuuyeckasa yacTtb

Llens pabomel: 03HaKOM/IEHWE C OCHOBAMM HanMUCaHWs NPOrpaMMm Ha fA3blKe NporpamMmpo-
BaHua Python, paboTa c onepatopamu npuceBaunBaHus, BBOAA /BblBOAA AaHHbIX.

Xod pabomei

1. OTkpbITb cpeay paspabotku PyCharm.

2. CoctaBuTb NpOrpamMMy BblYMCIEHUS 3HaueHns ByHKUMK y(x) = x? — 7x + 8 nna 3apaHHo-
ro C KnaBuaTypbl 3HAYEHWUA apryMeHTa X.

Yka3zaHue. [prMepHbIV BUA NpOrpamMmbl:

x=float (input ("x= "))

y=X**2-7*Xx+8

print ("y(x)= ", V)

3. CocTaBuTb NpOrpammy BblHMCIIEHUS PACCTOAHUSA MeXAYy ABYMS TOYKaMM, 3aaHHbIMU Ha
NJIOCKOCTU CBOMMU KOOpOMHATaMMU.

YkazaHue. [puMepHbI BUA NpOrpaMmbl:

x1=float (input ("x1= "))

yl=float (input ("yl= "))

x2=float (input ("x2= "))

y2=float (input ("y2= "))

r=((x1-x2)**2+ (yl-y2) **2) ** (1/2)

print ("paccrogHue= ", 1)

4. CoctaB1Tb NpPOrpammy BbIYUCNIEHUA CYMMbl MEPBbIX N YNEHOB apucbMeTU4ecKon Mnpo-
rpeccuu no ntobbiM ABYM e€ usieHaM, HoMepa KOTOPbIX U3BECTHbI.
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KonmponeHsie Bonpocel

1. Kakne ocHoBHble oneparopbl A3bika Python Bbi ncnonbzosanu npw BbinonHeHun nabopa-
TOpHOW paboTbl?

2. Insa yero vucnonb3yetcs oneparop pPri nt npu paborte B si3bike Python?

3. Kak MO)XHO BO3BECTM YMCNIO B KBagpar B A3bike Python?

JlabopamopHasa paboma 3.1. YcnoBHeili onepamop i f
TeopeTuyeckas 4yacTb

Mpu peleHnn 3agay BaXKHO peasniv3oBbiBaTb BO3MOXHOCTb BbiOOpa Cpeam asibTepHaTUBHbIX
ornepauuit Ha OCHOBE pe3y/bTaToB NPOBepKWU. B MMMNepaTuBHbIX A3blkax NpOrpamMMMpoBaHUs
ANA 3TUX Lenen Ucnosb3yerca ornepartop BeTBneHUs (ycnoBHbiM onepatop). B s3bike Python
Nofo6HbLIM onepaTop npeaycMaTpyMBaeT BO3MOXHOCTb CAENaTh BbIOOP Kak M3 ABYX asibTepHa-
TMBHbIX BETBEW NPOrpammbl, TaK U U3 TPEX 1 bBonee.

O6wasn dopma ycnoeHoro oneparopa:

i f <ycrnosmel>:

onepatropl

elif <ycmnosme2>:
ornepaTop2

el se:
onepaTop3

Yactn el se nel i f aensaotca HeobsasartenbHbiMu. MNocne vactn i f ykasbiBaetcs norunye-
CKOE YC/IOBME, KOTOPOE MOXKET ObITb MCTUHHBIM MU/IM JIOXKHbIM.

Kak BMOHO M3 onucaHusa YCNOBHOrO onepartopa, OH MOXET cofiep)KaTb Apyrue oneparopsl,
HanpuMep onepartopbl and (KOHBIOHKUMSA), Or (AM3bIOHKUMA), NOt — OoTpULAHWe, PaBEHCTBO
==, HepaBeHcTBO !=. Takke B Python MOXHO 3anucbiBaTtb ABOMHOE YyCnoBWe, Hanpumep
2<=a<=5, -10<v<=9. B TOM uncne yCnoeHbii oneparop MOXET COAepPKaTb BHYTpHU cebs
APYroM yCNOBHbIM onepartop.

CrouT 06patTb BHMMaHWE Ha TO, YTO MOC/Ie JIOTMYECKOro YC/IOBUS CTOUT ABOETOYME, AN
TOro 4tobbl Nokasartb, YTO Aanee UAET BIOK BbipaxkeHW. Bnok BbipaXkeHW 3anucbiBaeTcs C
OTCTYMNOM.

Paccmotpum paboty ycnoBHoro onepartopa 6onee nogpobHo.

B camoM npoctom cnyyae onepartop BeTB/IeHUS UMeET BUL;:

i f <ycrnosme>:
onepatTopl

710 HenonHasa chopMa yCNoBHOro oneparopa.
Bnok-cxema pabotbl JaHHOro oneparopa npeacTas/ieHa Ha pUcyHke 55.

'

g i

o GBI
IV Crieparopd

Puc. 55. bnok-cxemMa HenonHOro ycsoBHOro oneparopa
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B cnyyae MCTMHHOCTM YCNOBUA BbINONHAETCA omepaTopl, a 3aTeM OCYLUECTBASETCA Bbl-
XOA, U3 YCNIOBHOro oneparopa (ynpaeneHue nepefaércs oneparopy, CleaytoLemy 3a oneparo-
pomi f).

MNpumep 1
a=int (input ())
if a<o0:
print ("Humxe')

Pesynbrat paboTbl NnporpamMMbl NpeacTaBieH Ha pUcyHke 56.

Fun '
" JUsarsfuserflocuments /PythanProject /weme /bindpython fUsersfuser)|
5
Hame
L] 5

Process finisked with exit code @
# |

a
.

B Tarmingd  f Python Conpola | B 8N | = 5 TODO

Puc. 56. Pesynbtat paboTbl nporpamMmmb

B OJAaHHOM npuMepe B Ka4ecTtBe yC/10BUA UCMOJIb3yeTCA CpaBHEHUE a<0. Ecnm 310 ycnoeune
MCTUHHO, TO Ha 3KpaH BbIBOAUTCA TEKCT «Hwxe». Ecnu xe ycnosue noxHo, To nporpamMma Hu-
4Yero He BblMNoJIHAET.

Mpumep 2

a=int (input ())

if (a<0) and (a>=-3):
print ('Hmxe')

Pesynbrar pabotbl nporpaMmbl NpeacTasfieH Ha pucyHke 57.

Run: 2
= JUsers/user /Do uned LE-.I"F':l' Lrll.'ll'-r"r'l:l_i Bl lfi’El'-u_."tlif-."ﬂ}' thodl FUSErs usery
~1
Hiaio
=

Process findshed with exlt code @

m o Bl

B Termiral & Pythan Condole. | B d&CRun | = §: TODOD

Puc. 57. Pesynbtar paboTbl nporpamMmbl

B naHHOM npuMepe ycnoBre COCTaBHOE: COCTOMUT M3 ABYX YC/IOBUMM, 0ObeAMHEHHbIX onepa-
uven and (noruueckoe «u»).
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Paccmotpum ganee 6onee CnoxHbii BUA oneparopa BeTBEHUS:
i f <ycrnosue>:

onepatTopl
el se:

ornepaTop2

O6parnTe BHMMaHMe Ha NOPALOK OTCTYNoB B hopmare oneparopal
710 nonHas opma ycsoBHOro oneparopa.
Bnok-cxema pabotbl JaHHOrO oneparopa npeacTas/ieHa Ha pUcyHke 58.

Y
| Oneparop 1 | Cmeparop &

Puc. 58. bnok-cxema nonHoM opmbl YCIOBHOIO onepartopa

Ecnu ycnosve UCTUHHO, TO BbINONHAETCA orepaTopl, B NPOTUBHOM ciyyae (ecnu ycno-
BWE JIOXXHO), BbiNosHseTcA onepaTop?. [lanee ynpaBneHue nepexoaut K onepartopy, KoTo-
pbI cCnefyeT 3a YC/I0BHbIM ONepaTopoM.

Mpueeném npumepbl paboTbl Takon hopMbl YCIIOBHOIO oneparopa.

Mpumep 3
a=int (input ())
b=int (input())

if a+b>10:

print ('Yes')
el se:

print ('No')

Pesynbrar pabotbl nporpaMmbl NpeacTas/ieH Ha pucyHke 59.

Rur: z
3 FUsersfuser S Docunent s, F]I'Tl'"le'lF'l'IIl]L‘l’.{.-"'-'i.‘"'.'.l"h]"r'lil'r"rhﬁll'l FEsErsiuser)
4
]
- - |
=1 )
F = Process Tinished with exit code @
= |
]
B Terminal i Pyibon Congole | @ Hun [E G TODOD

Puc. 59. Pezynbrar pabotbl nporpammbi

B paHHOM npumMepe B cnyvyae WMCTMHHOCTM YycnoBus a+b>10 BbINONHAETCA onepatop
print ('Yes'), B NpOTUBHOM cny4yae — print ('No').
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Mocne yCcnoBsua U nocne 4actu el se moxHo YKa3biBaTb HECKOJIbKO oneparopos, HO Toraa
BCE OHU 3anuncbiBatoTCA C OTCTYI'IOM! ,U,J'If-l CpaBHEHMUA PaCCMOTPHUM OBa NpuMepa.

MNpumep 4.1
a=10
b=15
c=3
if a+b>10:
print ('Yes')
el se:
print ('No')
c=a+b
print (c)

Pesynbrar pabotbl nporpaMmbl npeactassieH Ha pucyHke 60.

Ruri: z
B FUSETS S use T T umisn '.'.!v.l"F:.' t"ll:ll'lFl"'Zl]I:l:'[r"rtl'l'.l JoinS python SUsersfuserd
ey
3
= 5
.y Process Findshed with =xil code B
.‘ !
b= g
[]

B Terminal & Python Concole | e d@-Ron | (S §: TODD

Puc 60. Pesynbrar pabotbl nporpammbi

Mpumep 4.2
a=10
b=15
c=3
if a+b>10:
print ('Yes')
el se:
print ('No')
c=a+b
print (c)

Pesynbrat paboTbl nporpamMMbl NpeacTas/ieH Ha pucyHke 61.

Run: 2
- JUsars fuser fDocument EIF'}"[ hnd I'I:I_'i'E'I: CSvemyfoing By Lhon fUsersfuser/s|
TES
5
- B
=1 Process Tinished wilth exit code 8
»
=
[]

B Tesmmira i Pythion Conaoke | diRan | (= §: TODO

Puc. 61. Pesynbtar paboTbl nporpammbi
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Kak Buaum, pesynbrtartbl paboTbl NporpamMM pasnuvyatoTcs, Nnotomy 4to B npumepe 4.2 one-
patop c=a+b BbinonHseTcs B N0OOM Crlyyae, TaK Kak CTOUT BHE OMepaTtopa BETBNEHMS.

TpeTbsa hopmMa onepatopa BETBIEHMSA BbIMAAUT Creaytowmm obpasom:
i f <ycnosmel>:

oneparopl
elif <ycrnosue2>:
ornepaTop2
el se:
onepaTop3

Bnok-cxema paboTtbl JaHHOMO onepartopa npeacTae/ieHa Ha PUCyHKe 62.

- meT (elsa)
elif "o

=

| l:'_'||1|-r~.~|1 :.'f|p2

|[hmpnw¢ﬂ

Puc. 62. bnok-cxema ycnoBHoro onepartopa ¢ AByMs YC/OBUSAMM

MNpu ncnonb3oBaHMK AaHHON hOPMbI MOXXHO NPOBOAUTL NMPOBEPKY HECKObKUX YCNOBUN —
nocnei f nnocneel i f.Onepatop nocne else BbinonHAeTCA B TOM cnyyae, €Civ He BbINMOIHU-
nocb yciosue? nocne yactu el if.

Paccmotpum npumMep Mcnonb3oBaHus AaHHoW dopMbl oneparopa i f .

Mpumep 5
a=10
if a<-5:
print ('Yes')
elif -5<=a<=5:
print ('Maybe')
el se:
print ('No')

Pesynbrat paboTbl NporpamMmMbl NpeacTaBieH Ha pUcyHke 63.

Ruin: .
B fUsers fuser/Documents/PythonProject/veme/bind/ python flsers/usery
[ 01]
- .E.‘ Process Fimlshed with exlt code 8
L]
)
ol
;g
(]
& Terminal i Fython Console | BodiRUR S & TODGD

Puc. 63. Pezynbrar pabotbl nporpammbi
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Mpumep 6

Hanucarb nporpammy Bbl4MCIIEHUA CTOMMOCTM MOKYNKKU C yuyéToM ckuaku. Ckuaka B 3%
NpefoCTaBNAETCA B TOM Cjlydae, ec/iv cToumocTb nokynku npeebiwaer 1000 p., a ckuaka B
5% — ecnu croumocTs Bbiwe 3000 p.

s=int (input ())
if s<1000:
print (s)
elif 1000<=s<3000:
print (s*0.97)
el se:
print (s*0.95)

Pesynbrat paboTbl nporpaMmbl NpeactasfieH Ha pucyHke 64.

Rz ]

B Fusrd localBindpythond, & flssersfses/Dacunesl o Py EhonProject
15
1455, 8

L]
il

Frocess Tinlsned with exit code @

i
=

B Tormiral i Fython Console ¥ & Fm = [ ToDD

Puc. 64. Pesynbrat pabotbl nporpammb

Ewwé pas obpatMMcs K CUHTAKCMYeCKMM nNpasunam sasbika Python.

B Python otcytcTeytoT hurypHbie ckobku (koTopblie ecTb B sidbike C/C++) unu pasge-
nutenu begi n/end (kotopbimu onepupyert a3bik Pascal), okpyatowue 610Kku nporpamMmm-
Horo Koga. Bmecto atoro npuHaaneXHOCTb ONepaTopoB K BAOXeHHOMY 610Ky onpeaens-
eTcs Mo BefiMyMHe OTCTyrnoB. Takke onepatopbl B a3bike Python obbluHO He 3aBepluatoTca
TOYKOW C 3anATOW; MPM3HAKOM KOHLA omepartopa C/YXWUT KOHel, CTPOKWU C 3TUM orneparo-
poM.

Bce coctaBHble onepatopsbl B A3bike Python ochopmnsioTca oguMHaKoOBO: CTPOKa C 3aro/IoBKOM
3aBepLIaeTCs ABOETOMMEM, Aasiee CNedytoT B/IOXKEHHble onepartopbl (oauH unu 6onee), 06bI4HO C
OTCTYNOM OTHOCMTE/IbHO 3aro/ioBKa. JTW ornepauymu ¢ OTCTynamu HasblBatoTcst 6/10koM (MW MHoraa
Habopom).

BaxHo!

NHTepnpeTatop aBToMatMyecku onpenenseT rpaHubl 6/10KOB MO BeIMYMHE OTCTYMOB, T. €.
Mo LUMPHHE MYCTOro NPOCTPaHCTBA C/ieBa OT NporpaMMHoro Koaa. Bce onepatopbl, cMelLeHHble
BMPaBO Ha OAMHAKOBOE PAacCTOsIHWE, MPUHAAJEXKAT K OOHOMY M TOMY e B1oKy Koaa.

B onepatope i f pasgenbi el i f u el se He Tonbko ABnatoTCA YacTamu onepartopa i f, Ho
U cofepyKar cobCTBeHHblIe BOXeHHble 610ku. Ha pucyHke 65 npeacrasneHa cxema c oTcTyna-
MU gns onepartopa i f .
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bnok 1
| elif
Bnok 2
| el se
Bnok 3

Puc. 65. Cxema BnoxxeHHbIx 610KOB

MNMpakTnyeckas yacTtb

Llens pabomol: 03HaKOM/IEHWE C YC/IOBHbIM ornepaTtopoMm i f A3bika nporpamMmupoBaHus
Python.
Xod pabomei
1. OTKpbITb cpeny paspabotku PyCharm.
2. Hanvcatb nporpaMmy Bbl4MCNEHUSA ONTUMANIBHOTO Beca: ONTUMaslbHbIM BEC BbIYUCNIAETCS
no ¢opmyne: poct (cm) — 100.
3. Monb3oBarenio BbIJAETCA PeKOMEHAALMA O CHUXEHMKU UK Habope Beca.
YkazaHue. [puMepHbIA BUA NpOrpaMmbl:
v=int (input ("Bam Bec — "))
h=int (input ("Bam pocTt — "))
ideal v=h-100
if v==ideal v:
print ("Bam Bec B HOpMe")
elif v>ideal v:
print ("Bam Bec Bwmue HOpMEI! Heobxommmo cbpocuTk Bec'")
el se:
print ("Bam Bec HMXe HOpPMHEI! Heobxommmo HabpaTb Bec")

Pesynbrar pabotbl nporpaMmbl NpeacTas/ieH Ha pUcyHke 66.

e ==
Filz - Edit Shel Debug Opbions Windew Help

Fython 3,8.2 |cagsfv3d.0.2:703abis, Feb 25 Z0Z0; Z2:45:29) [M5C +.1918 37 kit (Im =
&l ] on Winds

Tip= "help", "copyraight", "coredic=" or "ligmnse ()™ for mores informestion.

]

== RYETRET: Cr/fUsezs/Ussr AppDaca/LooalfPrograms/Fychan/Fychonde-22/111..py =
Pam pam — ZDO

Bam poor = 180

Bm e paIE Eopel!  HeoBMommio S0pocHTE RO

e

Puc. 66. Pezynbrar pabotbl nporpammbi

4. Hanvcatb nporpamMmMy, onpefensiollyio BUA TpeyrosbHWKa (PaBHOCTOPOHHWMI, paBHO-
6enpeHHbIN, Pa3HOCTOPOHHUIA) MO 3aAaHHbIM AIMHAM CTOPOH.

5. Hanucatb nporpammy, KOToOpas CYMTbIBAEeT TPU BELLECTBEHHbIX YUCA U 3aMeHsAeT Kax-
[0€e YETHOE 3HaYeHWe ero YacTHbIM OT AeNleHUs Ha 2, a eIUHULY — YUCIIOM 2.

6. OnpepenvTb, ABNSETCS M BBEAEHHbIN NOMb30BATE/IEM FOf, BUCOKOCHbIM.
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YkazaHue. [puMepHbI BUA NpOrpamMmbl:

y = int (input ("Beemure rTom "))

if (y%4==0 and y%100'!=0) or (y%400==0):
print ("BucokocHEm")

el se:
print ("O6GbruHEBIT")

Hanucate nporpammy, npoBepsioLLyto, ABASETCA M BBEAEHHOE YUC/IO YETHbIM WU OHO
HeYyéTHoe.

BbiB00bi

B xone BbinonHeHus naboparopHoi paboTbl Bbl NOYYMSIM NPEACTAB/IEHUE O COCTABNEHWUM
YC/TIOBHbIX a/ITOPUTMOB C Mcnosib3oBaHMeM onepatopa i f - el i f - el se a3bika nporpammupo-
BaHuA Python.

KonmponeHsie Bonpocel

1. [1na yero Mcnonb3ytoTcsa YCNOBHbIE ONEpPaTopbl B NPOrpaMMUMpoBaHUm?
2. Kak BbIrMaauT CMHTaKCUC YCIOBHOrO onepartopa B sizbike Python?
3. Kakue opmbl ycnoBHOro oneparopa MOXHO UCMonb3oBaTh B A3bike Python?

JlabopamopHasa paboma 3.2. YcnoBuoiii onepamop i f

TeopeTuueckas 4yactb

Bocnonb3osarbca matepranamu us naboparopHoi pabortsi 3.1.

NMpakTuuyeckasa yacTtb

Llene pabomer: 03HAKOMEHUE C YCNOBHbIM orneparopoM if s3bika NporpamMMUMpoBaHuUs
Python.

Xod pabomei

1. OTkpbITb cpeay paspabotku PyCharm.

2. Cpenm Tpéx uncen HaWTH cpegHee, T. €. KOTopoe 6osiblue OAHOMO YKCA, HO MeHbLUe ApY-
roro.

3. [laHbl AMHBI TPEX CTOPOH OHOIO TPEYrosibHUKA U TPEX CTOPOHbI APYroro TpeyrosibHuKa.
OnpepenvTb, 6yoyT N1 3TV TPEYroNIbHUKU PABHOBEIMKUMMU, T. €. UMEIOT JIN OHW paBHble noLLa-
au.

4. Beectv pocT yenoBeka. BoisecTu Ha akpaH Tekct «BbICOKUM», ecan poct npesbiaet
180 cm, u «<HE OYEHb BbICOKWIN» B npoTueHOM ciyuae.

5. Beectu 3 uncna. BoiBectn nx B nopsake sospactanus. (Mpumep: 12, 34, 56.)

BbiBo0bi

B xope BbinonHeHns nabopatopHoi paboTbl Bbl MOMYYUIM NPEACTAB/IEHUE O COCTaB/IEHUM
YCJIOBHbIX a/IrOPUTMOB C Ucnonb3oBaHueM onepatopa i f - el i f - el se asbika nporpammupo-
BaHuA Python.

KonmponeHsie Bonpocei

1. Kak BbIrnsgut nonHas ¢opma oneparopa BeTeieHUs B a3bike Python?

2. insa yero “cnonb3yeTcsa YacTb else B onepartope BeTBNeHUA?

3. Kakue ocHoBHble onepaTtopbl Bbl UCMOMb30BAsIM NPU PELEHWUU 3aaa4 U3 nabopatopHo
pabotbi?
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Jlabopamopnuas paboma 4.1. Ljukner 8 a3vike Python

TeopeTuueckas 4yactb

Llnkn B A3bIKe NpOrpaMMMpoOBaHUA NpeacTaBAseT OO0 KOHCTPYKLMIO, MHOTOKPAaTHO
BbIMOJIHAIOLLYIO OAHY W Ty e rpynny oneparopos. Yvcno nosropeHuin (Mtepauuii)
LUMKNa MoxKeT bbITb MMb0 3aaaHo 3apaHee, NMOO 3aBUCETb OT UCTUHHOCTU HEKOTOPOTO
yCnoBUS.

B peanbHOM KM3HW NOCTOAHHO NPUMEHAIOTCA LMKJIbl, MO3TOMY LUMKIUYECKWUM a/iTOPUTM Ya-
CTO UCMOJIb3YIOTCS NPU pPeLleHUM 3a4a4 MO NPOrpaMMMUpPOBaAHMIO.

B A3bike nporpammuposanus Python moxkeT 6bITb peasiM3oBaHo ABa BUAA LMKNA:

1) c npegycnosuem — umkn Whi | e;

2) c napameTpoM — uukn f or .

Uukn whi | e saenseTcs yacto Mcnonb3yembiM U yHUBEPCaNbHbIM LukioM B Python. MonHbiv
¢opmar gaHHoro umkna:

whil e <ycrnosme>:
<omnepatopl>

el se:
<omnepaTop2>

Yactb el se ssnsetca HeobssarenbHon. Bnok-cxema pabotsl unkna Wwhi | e npeacrasne-
Ha Ha pUCyHKe 67.

¥ HET
¥ r-'rmz'.% -

.

I Cipena T IkRE

Puc. 67. Bnok-cxema umkna c npegycnosvem Whi | e

BbinonHexune umkna Whi | € HaumHaeTcs ¢ nposepku ycnosus. Ecnm oHo UCTUHHO (He pas-
Ho f al se), BbinonHseTca onepatop uvkna. Ecnv npu nepeoi Xe npoBepke Bbipa)keHue B
ycnosuu paeHo f al se, uMkn He BbinonHUTCA HK pasy. Ecnn ycnoeue B umkne whi | e Hukorga
HEe CTAHET JIOXKHbIM, TO He ByeT NPUYMH OCTAHOBKM LMKNA U MPOrpaMma «3auuknutcas. Ytobobl
3TOro He MPOU30LW/I0, HEOBXOAMMO OpPraHW30BaTb MOMEHT BbIXOAA M3 LMK/A, T. €. IOXKHOCTb
Bblpa)KEHUA B yCNOBUW. TaK, HanpuMep, U3MEHASA 3HaYEHUe KaKon-HUOYab NepeMeHHON B Tene
LMK/, MOXXHO [1OBECTU JIOrMYECKoe BbipaykeHue Ao noxHoctu. ObpartuTe BHMMaHWe, 4TO one-
paTopbl Tefla LMKAA AOMKHbI ObITb 3anucaHbl C OTCTYMOM.

MNpumep 1
i =5
while i<15:
print (i)
I +=2
NuTtepdeiic nporpammbl PyCharm ¢ BBeEHHOM NMPOrpaMMon U pe3ynbTaTtoM BbiMOJIHEHUS
npeacTaBfieH Ha pyUcyHKe 68.

62 Puc. 68. Bua nporpammbl B cpeae paspaboTku C pesynsratom BbIHOﬂHeHBﬂcoﬂepmaHme
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B maHHOM npumepe opraHusoBaH nepebop 3HayeHW nepemeHHomn i ¢ warom 2. Yciosue
pabotbl unkna: i <15. B Tene uukna npoucxoamTt UaMeHeHue (yBenuyeHwe) nepemeHHoMm i,

NnO3TOMY UMKN HE 6y,u,eT 6EeCKOHEUHbIM.

Pesynbrar paboTbl nporpaMmbl OTAENbHO NpeAcTaB/ieH Ha pucyHKke 69.

Rumn 1
¥ FHsersFuserfbocmment s/ PythonProfectfvemerind pythom
5§
7
- | e
s 11
+* - 13
=
*r Process finished with exit oode @
| |
= 4 Aun =6 .TODO @ Terminal B Python Corsole
Puc. 69. Pesynstar pabotbl nporpammsi

Mpumep 2

a=0

while a<7:
print ("Python")
a+=1

B OaHHOM MNpuMepe UMUK BbINONTHAETCA, NOKa MCTUHHO yCcioBue a<7, 3Ha4YeHne nepemMmeH-

HOW a MeHAeTCcA B Tene LMKna.

Pesynbrar pabotbl nporpaMmbl npeacrasnieH Ha pucyHke 70.
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" fUzers fuserflocument s PythonProjectfvenedbing pythan fUsers/user locumentsPythonProjecty/ 2. py
Py hean
Pyt b
= IS Py hinin
g | Pothan
* — Pykhan
W% | Pythan
= | Pythan
B
B Termninal 2 Byikon Console F LR 2§ TODD
Pu 70 _PeoavhrT A n
L] TJe 1 U

Bropo# uukn, ncnonbsyembii B a3bike Python, — umkn ¢ napametpom. CUHTaKCUC AaHHOMO
uMKna:

for <nepemennas> IiN <oBbexkT>:
<omepatopl>

el se:
<omnepaTop2>

Bnok-cxema pabotbl umMKkna npeacrasneHa Ha pucyHke 71.

- -

'

Havansaoe,
TEOFIE IR DFIAEOMELT e
MEPAaMETA, ITAT

|
L

Tene oHKEIA

Puc. 71. bnok-cxema uMKna c napameTpom

70T UMKn nepebupaeT 3agaHHyO NOCNEA0BATENIbHOCTb 3HAYEHUI 1IOBOro UTEPUPYEMOro
obbekTa (HanpumMep, CTPOKWU MM CNKUCKA) U A1 KaXKAOro 3HAYEHWUSA BbLIMOJIHAET TENO UMKNA.
Linkn BbinonHseTcsa 3agaHHoe Ynco pas. [1na obpalleHus K TeKyLweMy 31eMeHTy nocsiefosa-
TENbHOCTM OBbIYHO WMCMOJb3yeTCsA NepeMeHHas LMKfa, e€ MHOrAA HasblBaloT YrpaBasioLLen
nepemMeHHOMN.

Yacro ansa opraHusaumu pabotbl umkna c napametpom f or ucnonbayerca dyHkuma r ange.

DyHKUMA range () BO3BpaLLaeT NOC/efoBaTeNbHOCTL YUCEN, PETYIUPYEMYIO NepedaHHbl-
MU B He€ aprymeHTamu. Bo3moxkHbI criefytolume BapuaHTbl 06palleHns K JaHHON hyHKLUMUK:

1) range (finish)

2) range (start, finish)

3) range (start, finish, step)

3necb St art — 3To nepBbIi 3N1E€MEHT NocneaoBaTteibHOCTH (BKtoYMTeNnbHO), f i ni sh —
nocnegHuit (He BKIOUMTENBHO), @ St €p — pa3HOCTb MeXKAay CledyowWwmnM U NpeabIayLwuM Yne-
HaMu NocC/eaoBaTe/IbHOCTH.

Hanpumep, range (5) Bo3BpawaeT nocnegosarensHocts 0, 1, 2, 3, 4.
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1]

BbizoB range (2, 8) BO3BpalLaeT nocsnegoearenbHocTs 2, 3, 4, 5, 6, 7.
PaccmoTpumM nprmMepbl opraHusaumu paboTbl LMKIa C napaMmeTpoM.

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

B paHHOM nprMepe UMKN BbIBOAWT HA 3KpaH nocneposarenibHocTb yncen ot 0 go 9 Bknouun-
TenNbHO.
Pesynbrar paboTbl nporpaMmbl NpeacTaBieH Ha pUCyHKe 72.

T 1

- Subr igcalfpin/pyEhond. B Asersfuiers Docusen T8 Pyt heaP rojes Lol gy
B
]
- =2
‘i 3
" leadli
- 5
s 0
- 7
a
L]
Process finished «ith exit fode B
W T & Python Corealn | JiReN. = 5 TODO

Puc. 72. Pesynbtat pabotbl nporpammb

MNpumep 4
for ¢ in range(0,22,3):
print (c,end=" ")

B naHHOM npuMepe Ha 3KpaH BbIBOAWUTCA nocnenosarensHocTb ducen ot 0 oo 21 ¢ warom 3
B CTPOKY Yepes3 npobes.

Pesynbrar paboTbl NporpaMMbl NpeacTas/ieH Ha pUcyHke 73.

Run: 1

= fusrflocalisin/pytsand. 8 AkersSuser/Tocments,/PythonFro ject /1. py
[ T - L S |

Protess finished with exit code B

& Tormna ® PnonComas | RERE = f TODD

Puc. 73 Pezynbrar paﬁnThl nporpamMmbl

Takxe, roBops npo paboty uMKIoB B A3bike Python, Heo6xoanMo ynoMsHyTb Npo oneparo-
pbl continue, break, else.

Onepatop cont i nue ucnonb3yeTcs ANsA nepexofa Ha ClefyloLlyo UTepaumio UMKNa,
nponyckas cegytowue nocne Cont i nue oneparopsbl Tena uukna.

MNpumep 5
B cogeprkaHue 65
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for I in range(10):
if i==5:
conti nue
print (i*2,end=" ")

Pesynbrar pabotbl nporpaMmbl NpeacTaB/ieH Ha pyUcyHKe 74.

¥ fearf lotalieind pythoad 8 Ssars fuser/Dofusen L8/ Pyt hpaPrsfeit /1, py
24068 12 14 18 12
Procsan flnzabed wiis exl coss @
H
*

M Tarrrarsl i Peinos Comole * BB [ZgTODO

Pwc. 74, Pe3ynbrat paboTbl NporpaMmbi

B naHHOM npumepe npu paseHcTBe | ==5 cpabartbiBaet oneparop cont i nue, B pesynbra-
Te Yero gns i , paBHOro 5, nponyckaetca onepartop print (i*2, end=" "). No3atomy uncno
10 He BbIBOAMTCS Ha 3KpaH.

OnepaTop break ncnonblyetca oia opraHMsaumn HeMensieHHOro BbiXxoda M3 LuKna.
J10 O3Ha4aeT, 4YTO NPONCXoanT 4OCPOYHOE 3aBepLleHne pa60Tbl LUHKa.

Mpumep 6
for i in range(10):
if i==5:
br eak
print (i*2, end=" ")

Pesynbrar pabotbl NporpaMMbl NpeacTassieH Ha pUcyHke 75.

SIS 1

- P f acal /bia pythond, B AUsers fehid /Iocela iy /Py Thoal@oSac el L. iy
BLanE
Procpen #inishod with oxit codo @
= T
=4
=i
F
-
]
B Temiral i Python Console ¥ & Fun = 1 TODE}

Puc. 75. Pesynbtar pabotbl nporpammbi

B maHHOM npumepe npu paseHctee i ==5 cpabatbiBaeT onepartop break, B pesynbrare
yero NPOMUCXOAMT 3aBeplueHune paboTbl UMKNa. 3HauuT, nocneaHee 3Ha4YeHue i , pacCMOTPeH-
HOe B Tesle uukna, byaert pasHo 4.
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Oneparop el se ucnonb3yeTtcs Ans NPoOBepKu, Obl I NPOU3BEAEH BbIXOA M3 LMKIA Mo-
CpeAcTBOM onepartopa break WM XKe LMK/ 3aBepLUMCs MHbIM 06pa3om.

MNpumep 7
for i in range(10):
if i==20:
br eak
print (i*2,end=" ")
el se:
print ("3HaueHMe He HauneHo")

Pesynbrat pabotbl nporpamMMbl NpeactaB/ieH Ha puUcyHke 76.

Ruini: 1

- Jusrflocal/banfovihond. 8 Jlsersfuser )/ Doconent s /PythonP roject
B4 60 1813 14 16 10 asaedsdn HE HaREesn

Frooess TIndshed with exit oods @

my 3

B Taiminal o Python Corgola | W TR = §: TODD

Puc. 76. Pesynbrar pabotbl nporpammb

B naHHOM npumMepe nocne BbiBofa Ha 3KpaH nocnegosartesnbHocTv oT 0 no 18 Ha akpaH
TaK)Ke BbIBOOAMUTCA CTPOKA «3HayeHWe He HaWAeHO», TaK KaK onepatop break He cpabo-
Tan.

Takxke B s3bike Python Bo3MOXXHO McCnosib3oBaHME BIOXKEHHbIX LUMKIOB, KOrAa €CTb OAMH
BHELUHWMI LMK U OOMH UKW HECKOJIbKO BNIOXKEHHbIX. CTOUT OTMETUTb, YTO MCMO/b30BaHWE BO-
YKEHHbIX LIMKNOB MOXET 3aMef/InTb paboTy nporpammbi.

MpuBeném ewé HecKonbKo npuMepoBs pabotsl ¢ uuknamu for uwhi l e.

MNpumep 8
Ha tpeHupoBKke cnopTcMeH exxegHeBHO Npoberaet HEKOTOPYIO AMCTAHUMIO, C KaXKabiM

nHéM yeenuumsasa eé Ha 10%. CoctaBuTb nNporpammy, onpeaensioulyo No paccTosHUIO,
NPeofosIEHHOMY CMOPTCMEHOM B MepBbld [eHb TPEHUPOBKMU, ANWHY AUCTAHUMKU Ha k-¢
JeHb.

n= float (input ("BBemuTe HauvaJlbHYK IUCTaHUMO "))
k= int (input ("BBemuTe koJIMuecTBO nHeMm "))
for i in range(k):
n+=n*0.1
print ("xkoHeuHasa gucTaHuMsa ", n)

Pesynbrar paboTbl nporpaMmbl NpeacTasfieH Ha pucyHke 77.
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=
]
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Puc. 77. Pesynbtar paboTbl nporpaMmbl

B paHHoW 3apayve mucnonbayetcs umkn f Or , Tak Kak M3BECTHO KOJIMYECTBO MOBTOPOB LMK-
na — k gHen. BHyTpu umkna uaéTt yeennyeHue nepemMeHHon N, o6o3HavatoLen aaMHy auctaH-
umn: n+=n+*0.1.

Mpumep 9
MepeBecTn BBEAEHHOE NOJb30OBATENIEM AECATUYHOE YUCIIO B IBOMYHOE. M3BeCTHO, 4TO unc-

10 MeHbLue 256.

dec=int (input ("BBemure necsaTudHoOe umMciyio "))
v=128
for i in range(1,9):
i f dec>=v:

print ('1',end="")

dec=dec-v
el se:

print ('0',end="")
v=v//2

Pesynbtat paboTbl nporpaMmbl NpeacTaefieH Ha pUcyHke 78.

Huit 1

e Jusrrictal/Binpyihond. B Alsers/user/Documents Py RoaP raject
Baepgure gecutmsoe wAchno 14

BRI 1R

Procgss Flalehed With =1t code 4

-
- |

™ Temira @ Prihon Comsole | B 408

G TODD

Puc. 78. Pesynbrat pabotbl nporpamMmb

B paHHOM npuMepe B nepeMeHHOM V 3a4a€TCsA BeC CTapllero paspsia ABOMYHOMO Yuchna.
Tak Kak no ycioBWIO YMC/IO AOMKHO ObiTb MeHble 256, To cTaplmit paspsag 6yaer umeTb Bec
128. [Ins nepeBofa AeCATUYHOIO YMC/ia U3 HEro KaKablM pa3 BblYMTAETCA BEC CTapLUero pasps-
[a, ec/iv 3T0 BO3MOXXHO, 3aTeM BeC paspana yMeHbllaeTcs B 2 pasa.
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Mpumep 10
PaznoxuTb HaTypasnibHOE YMC/IO Ha MPOCTbIE MHOXUTENN.

k=int (input ("Beenure umncio "))
print(k,'= ")
| =2
whil e not (k==1):
if k%1==0:
k=k/1
print (1,end="")
el se:
[ +=1

Pesynbrar pabotbl nporpaMmbl NpeacTas/ieH Ha pucyHke 79.

Run: 1

,. fusrd localy/oinspythond. B8 Alpers/user/Docurents/PychonProject
BEeguTe wsiho 4
B =

m i T4
=i Process flmiched with exit code @
» = |
i
[
M Termiml & Fython Console | :8mn = & TODO

Puc. 79. Pezynbrar pabotbl nporpammbi

B paHHOM npumepe nepsoe npoctoe uucno | =2. B umkne whi | e BeegeHHoe uncno k
HECKOJIbKO pa3s AeNUTCA Ha MOTEHLMANbHbIM NPpOCTOM aenvTenb | , ecnu uenoyucneHHoe gene-
HUe He MOXeT ObITb BbINO/IHEHO, TO MULLETCA C/IEAYIOWMIA NPOCTON AeNnUTENb.

MpakTUyeckas yacTtb
Llens pabomel: 03HaKoMneHue ¢ oneparopamu uukna Whi | e, f or B s3bike nporpammupo-
BaHuA Python.
Xod pabomei
1. OTkpbITb cpeay paspabotku PyCharm.

2. Hacenenue ropopa Ha 2021 r. HacuuTbiBano 620 Tbic. yenosek. Cuntas Temn npupocta
HaceneHus 3a rog pasHbiM 3,7%, onpenenvTb, B KAKOM rofy oHo npesbicuT 1,5 MnH yenosek.
3. Havt cymMy HeY€THbIX aenutenen BBEAEHHOIO C KaBUaTypbl HAaTypasibHOro YMcna.

4. Haintv Bce HatypanbHble yncna us otpeska [1; 200], y koTopbix KONMYeCTBO penutenem
paBHO n (rae n BBOAUTCSA C KNaBuatypbl).
Yka3zaHue. [pyMepHbIV BUL, NPpOrpaMMbi:

n=int (input ("BremuTe koOJI-BO nesmureyem "))
for i in range(1,201):
k=2
for j in range (2,1):
if i%3==0:
k+=1
i f k==n:
print (i)
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5. HalTu Bce YyeTbipéx3HauHble YNCNa, Y KOTOPbIX CyMMa KpariHux uudp paBHa cymme cpea -
HUX (Hanpumep, 3221).

6. HainTn Bce gByx3HayHble YMCa, KOTOpbIe NPU YMHOXEHUU Ha 2 3aKaH4MBaloTCs Ha 8, a
NPy YMHOXeHWU Ha 3 — Ha 4.

BobiB0o0bi

B xone BbinonHeHus naboparopHoi paboTbl Bbl NOSYYMSIM NPeACTaB/IEHUE O COCTABNEHWUM
LUMKNUYECKUX aNropuTMOB C UCMNOSb3oBaHWeM onepatopoB while, for 43blka nporpam-
mMupoBaHus Python.

KoHmponeHsie Bonpocei

1. [1na yero Mcnonb3yoTcA LMKbI B A3bIKE NPOrpPaMMUPOBAHUA?

2. Kakue B1apl UMKNOB peann3oBaHbl B A3bike Python?

3. KakoB cuHTakcuc oneparopa umkna whi | e?

4. KakoB cvHTakcuc oneparopa uukna for?

5. [Ins yero ncnonb3yetcs onepatop break BHYTpU Tena umkna?

JlabopamopHas paboma 4.2. Ljukne! 8 a3eike Python

TeopeTuueckas 4yactb
Bocnonb3oBartbcs matepranamu us naboparopHoi pabotbi 4.1.

NMpakTuuyeckasa yacTb

Llens pabomel: 03HaKoMneHue ¢ oneparopamu uukna while, for asbika nporpamMmuposaHus
Python.

Xod pabomei

1. OTkpbITb cpeay paspabotku PyCharm.

2. [lea umMcna Has3bIBAOTCA APY>KECTBEHHBIMU, €C/IN KaXKA0e PaBHO CyMMe AenuTenen apy-
roro, Uck4aa camo 310 uucno. lNpoeeputb, ABNAIOTCA M ABa BBEAEHHbIX YMCna ApyxKe-
CTBEHHbIMMU.

Yka3zaHue. [TpymMepHbIV BUA, NpOrpaMMbi:

n=int (input ("BBemure nepeoe uwmciyo "))

m=int (input ("BBenure BTOpPOe umcjo "))

s1=0

for i in range(l,n):
if n%i==0:

sl+=i

s2=0

for i in range(l,m):
if m%i==0:

S2+=i

if (sl==m) and (s2==n):
print ("yes")

el se:

print ("no")

3. BbiBecTn Ha 3KpaH Bce YeTbipEX3HaYHble YMCNA, Y KOTOPbIX NepBas U nocnenHas Ludpsl
paBHbl.

4. Ha TpeHupoBKe CrnopTCMeH eXKeaHeBHO npoberaer HEKOTOPY AMCTAHLMIO, C KaXKablM
aHéM yesenuumeas eé Ha 10%. CoctaBuTb nporpammy, onpeaensiolylo Mo PacCTOSHUIO,
NpPeofoNEHHOMY CNOPTCMEHOM B NEPBbLIM AEHb, KOJIMYECTBO TPEHUPOBOK, MOC/IE KOTOPbIX eXXe-
JHEeBHasA ANCTaHLUMA MPEBLICUT S KM.

5. BbiBecTu Ha 3KpaH Tabnnuy YMHOXEHMWS Ha N, rae N BBOAWUTCA C KiaBuartypbl.
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Boei160o0bi

B xone BbinonHeHus nabopartopHoi paboTbl Bbl NOSYYMSIM NPEACTAB/IEHUE O COCTABNEHWM
LIMKJTMYECKMX a/ITOPUTMOB C MCMoNb3oBaHWeM onepatopos while, for a3bika nporpammuposa-
Husa Python.

KonmponeHsie Bonpocel

1. Kakne ocHoBHble oneparopbl A3bika Python Bbl Mcnonb3oBanu npu pelueHun 3apad na-
6opatopHoi paboTbi?

2. Kakoi onepartop MUcrnonb3yeTcs AJI8 OpraHu3auuM LMKIa C Npepyc/ioBUEM B S3blKe
Python?

3. Kak opraHusoBarb UMK € NocTycnioBMeM B a3bike Python?

JlabopamopHasa paboma 5.1. Cnucku 8 a3eike Python

TeopeTuueckas 4yactb

Cnincok B sa3bike Python npeacraenset coboi CTPYKTYpy A5t XpaHEHUsI OObEKTOB passinuy-
HbIX TUMOB. DNEMEHTbI OAHOMO CMMUCKa MOrYT UMETb OJMHAKOBbIN TUM, HO JONYCKAIOTCS U CMe-
LIAHHbIE TUMbl. DIEMEHTbI CMIMCKA 3aK/0YalOTCA B KBaApaTHble CKOOKkU. Bce aneMeHTbl npounH-
LEeKCUpoBaHbl (NpoHyMepoBaHbl), HaunHas ¢ 0.

MpuMepbl cNMCKOB NoKasaHbl B Tabnuue 11.

Ta6bnauua 11
Mpumepbl cnuckoe B Python
Cnucok OnucaHue
L=1[] MycTom cnucok
L=[5, 10, 15, 20] YeTbipe anemeHTa ¢ Haekcamu 0..3
L=["pqr', ["abc', "xyz']] BrokeHHble crmcku

BaxHo!

Cnucku B Python, c ogHOW CTOPOHBI, MOXOXM Ha MAacCHBbI B APYrUX A3blKax Nporpam-
MUpoBaHus, Hanpumep Pascal, Ho, ¢ Apyro# CTOpoHbI, UMeeTcs psg, oTnyuin. Hanpu-
mep, Python pasmeluaeTt anemMeHTbl cnvcka B NamsATH, 3aTeM pasMeLLaeT yKasarenu
Ha 3TW 3n1eMeHTbl. Takum obpasom, cnmcok B Python — 310 Maccue ykasatenen.

Onuwem psp cyuLecTBEHHbIX CBOWCTB CMMCKOB B A3blke Python.

MoykHO 0b6palLaTbcs K 3/eMeHTY CrmncKa no ero uHaekcy, HadnHas ¢ 0. B asbike Python
TaKXKe UCMONb3YyIOT OTpULATENIbHYIO MHAEKCALMIO, KOTOpas HayuHaetcs ¢ uHaekca —1, npu
3TOM MHAeKC —1 OoTHOCUTCA K nocnegHeMy 3neMeHTy cnvcka. B tabnuue 12 npepcraeneHbl
pasfiyHble BUAbI MHAEKCALMU 3/IEMEHTOB CMUCKA.

Tabnuya 12
BapuaHTbl HHAeKkcauuu cnuckoB B Python
Cnucok L 8 -2 6 1 0 2
MHpekc 0 1 2 3 4 5
OTpuuarenbHbii MHAEKC -6 -5 —4 -3 ) -1

Hanpumep, anemeHT L. [ 3] paBeH 1, a anemeHT L. [-4] paBeH 6.
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Cnucok B sa3bike Python MoXXeT MMeTb NepeMeHHyo AInHY.

Hanpumep, MoxHO ypansate anemeHTbl cnucka. Onepatop del 1ist[i] ymansert u3
cnucka | 1 St anemeHT c UHgekcom i, del 1[2] yaanset 3aneMeHT C UHOEKCOM 2.
Pesynbratbl paboTbl 3TOro oneparopa npeacrtasneHbl Ha pucyHke 80.

Python Console

=}
dl

Python Console
=ae |=[2,4,6,8]
=wm print(l)
(2, 4, 6, B]
=== del 1[2]
=»> print(l)
[2, 4, 8]

I

+ &+ % v N
© 8

e e

B Terminal & Python Console

Puc. 80. YoaneHue aneMeHTa U3 crimcka

Hanee paccMotpmm crocobbl 3aaaHus cnucka B A3sbike Python.
Mo)XHO HenocpeacTBeHHO 3afaTb CMUCOK, NePeYnUC/IvB ero 3NEMeHTb B KBaAPaTHbIX CKOO-
Kax yepes 3ansTylo:

1=14,8,10]
Takke MOXKHO Mcnonb3oBaTb hyHKUMIO ' ange, onMcaHHyo paHee:
a=list (range (20))

B pe3zynbrate cchopmupyetcsa cnmcok 3HadeHun ot 0 go 19.
[na 3apaHusa 3NeMEHTOB CMMCKa Ciyd4aliHbIM 0OPa3oM MOXHO WMCMOJb30BaTh (DYHKLMIO
r andi nt u3 mopyna random.

MNpumep 1

from random inport randint

a=[randint (-10,10) for i in range(20)]
print (a)

B naHHom npumepe dopmupyetcs cnucok u3 20 3nemMeHTOB, 3aaHHbIX C/ly4anHbIM 06-
pasomM.
Pesynbratbl paboTbl nporpammbl NpeacTaBneHbl Ha pucyHke 81.

72 B copepykaHue




2
2y [We
nNMPOrPAMMHUPOBAHUE CETb LLEHTPOB I®POBOTO ‘ I 2
OBPA3OBAHWA AETEN «IT-KYE» | B = 3
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A
Samrd lora Lebind pythom ) B Aserstimer /Do umen s PythanFradect s 1. py
[3%, 5. -8, <48, 3, =0, -0, 4. 0, %, & -, &, 5, % 4, -1, %, 18, -1|
s = Process finished with exit code B
]
g
a
[]
W feimma § Pyt Corets | B A B -8 F[n ]

Puc. 81. Bug cnucka, 3agaHHOro ciyyanHbiM obpasom

Eweé oguH BapnaHT — 3aaatb CNMCOK C KNaBUaTypbl:

a=[input () for i in range (10)]

Mpumep 2
[ns dopmnpoBaHMA cnmcKa C KnaBuaTypbl MOXHO MCMONb30BaTb C/leAyoLLMIA BApUAHT:

a=1[]

n=int (input())

for i in range(n):
k=int (input ())
a.append (k)

print (a)

Pesynbrat paboTbl NporpamMmMbl NpeacTaBieH Ha pUcyHke 82.

Ruit: 1
- Fusrilocalfain e thand. B SUsersfude S Dodusent s Pyt himProfec L. i
3
¥
[5]
=
L} s
— e I
# B3y &
- 3
E 5, &, 3]
@ Temingl & PyihonConzela | B &iFwn. = 6 TOOQ

Puc. 82. Pesynsrar pabotbl nporpammsi

Kak BuAaHO 13 nocnegHero npumepa, A1 06paboTKMU 3/1EMEHTOB CMMCKA YaCTO UCMOMb3YHOT
LMKNbI, B YacTHOCTH umkn f or .

Mpumep 3
[nsa nonyyeHus [ocTyna K a/ieMeHTaM CrMcKa MOXHO MCMOb30BaTh CiefytoLMe KOHCTPYK-

LMK.
for x in ["abc", "cde", "efg"]:
print (x)
i
1=["abc", "cde", "efg"]
for x in 1:
print (x)
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LL\E CETb LEHTPOB LUM®POBOIO nPorPAMMMPOBAHME

OBPA3OBAHUSA AETEN «IT-KYB»

Pesynbrat paboTbl NporpamMmMbl NpeacTaBieH Ha pUcyHke 83.

Run: 1
- Jusrd localfbingpythond. 8 Alsers/user/Documsent s/ PythosProject,

|
"
™
[

I

> Process finished with exit code B

@ Termiral o Python Consode | B dcBun = G TODO

Puc. 83. Pesynbrar pabotbl nporpammsi

Mpu paborte co cnuckamu B A3bike Python yacto ucnonb3ytoT cpesbl.
DT KOHCTPYKLMU HYXHbl, YTOObI 0O6pe3artb CMMCOK, B3SB /IULLb Te 3/1eMEHTbl, KOTOpble HaM
Tpebytotca. Cpesbl paboTaloT No cneayioLLen cxeme:

list[Hauajsio:KOHell  : mar |

3nechb:

HauaJio YKa3blBAeT, C KAKOro 3/1IeMEHTA HYXXHO HadaTtb (no ymonyaxuio pasHo 0);

KOHell YKa3blBaeT, MO KaKOW 3/IeMeHT BGepyTca 3eMeHTbl (M0 YMONYaHWIo paBeH ANUHE
CrMU1CKa);

mwarT ONnpeaenseT, C Kak1M Larom 6epyTcs 3/1eMeHTbl, HanpuUMep KaxKabli BTOPOW unu Tpe-
T (NO YMONYAHUIO KaXKAbIvi NepBbIi).

MpuBeném npuMepbl paboTbl CO Cpe3amu.

MNpumep 4
1=72,4,6,8,10,12,14,16]
print (1[2::2])

Pesynbrar paboTbl nporpaMmbl NpeacTasfieH Ha pucyHke 84.

Foun i
Jusrylocalfbimfpythond. B flsersfuserDocusent s/ PythoeProject

|6, 1@, k4]
. = Process Timishesd with exit code &
E
." —
L _ ]
i
O Tormingl o Pyihos Console | B defum = 5 TODO

Puc. 84. Pesynbrar pabotbl nporpamMmbl

N3 cnincka 6epétca Kaxkabli BTOPOW 3/1IEMEHT, HAYMHAsA CO BTOPOro.

MNpumep 5
1=(2,4,6,8,10,12,14,16]
print (1[::31)

4 B copepykaHue




NMPOrPAMMUPOBAHUE

Pesynbrat paboTbl NporpamMmMbl NpeacTaBieH Ha pucyHke 85.

Bur; 1

Ffusrflocal/bindpythond, B fUssrsfuses)/Tooments/ PythosProject
12, 8, 14]

Process Timisked with exit code @

e [

A Tarrrid ral il Pgth e Ciosreand i | _‘!ﬁ.l'i = H: TOOD

Puc. 85. Pezynbrar pabotbl nporpammbi

N3 cnuncka 6epéTtca Kaxkabli TPETUI 3/1EMEHT.
TakXe C NOMOLLbIO CPE30B MOXKHO MEHSATb CyLLECTBYIOLLME CTMIUCKMU.

Mpumep 6

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

1 =1[1:6:1]
print (1)

Pesynbrar pabotbl nporpaMmbl NpeactasfieH Ha pucyHke 86.

Bun: i
B Ffusrf local/bindpythond, B fUsersfusers/Tooments/ Pythosfrojecy
12, 8, 14]
ws = Process Timished with exit code 8
£l
F -
Lo
[}
A Trrred ral il Pagth o Ciocand i | !!“ = B: TOD0

Puc. 86. Pezynbrar pabotbl nporpammbi

B cnucke ocTatoTcs TONIbKO 31€MEHTbI CO BTOPOro MO LLECTOM.

CETb LEHTPOB LM®POBOTO
OBPA3OBAHUSA AETEW «IT-KYB»

B— 8
v/

%
]

N

B sasbike Python pgocTtynHo moOCTatoyHO MHOrO BCTPOEHHbIX (YHKUMIA Ans obpaboTku
cnuckos. Hekotopble 13 HUX onucaHbl B Tabnuue 13.

Tabnuua 13
OcHoBHble hyHKUMHK (MeToabl) 06paboTKKU CNUCKOB
DyHKUuA Onucanue
append (x) Lob6asnseT aneMeHT X B KOHeL, CN1cKa
clear () Ouuiaet cnmcok
copy () BosBspaluaeT Konuio cnucka
count (x) Bo3spalaet KONMYECTBO 3/1EMEHTOB CMIMCKA CO 3HAaYEHMUEM X

B copeprkanue
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BT e
S
OKoHuyaHue
DyHKuuA OnucaHue
extend (L) Pacwupset cnucok nytem gobaeneHust B HEro BCEX 3/1EMEH-

ToB cnmcka L

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

BosBpaluaeT MHAeKC nepBOro aneMeHTa co 3Ha4eHuem X (npu
3ToM nouck Begétcaor St art poend;ecmstart nend
He YKa3blBalOTCs, TO HA4YMHasA C HYNEBOM NMO3ULUN)

insert (i, x)

BcraensieT B cnucok Ha | -to nosmuma 3HavyeHue X

pop ([1])

Ynanset U3 cnucka i-i anemeHT 1 Bo3Bpallaet ero. Ecnu mh-
[EeKC He yKasaH, yaanseTtcs nocnegHvui afnemMeHT

remove (x)

YnanseT nepeblii 3N1€MEHT B CMMCKe, MMEIOLLMIM 3HAYeHUe X.
Bosspauwiaet Val ueEr r or, ecnu takoro anemeHTa He
cyliecTsyeT

reverse ()

I'IepeBopaLMBaeT CMUCOK

sort ()

CopTtupyeT cnuncok

(KeagpaTHble CKOOKM B CMHTaKcUCe DYHKLMIM O3HaYaloT Heoba3arenbHble 3/1eMEHTbI.)
MockonbKy aaHHble hyHKUMKU ABAAIOTCA METOAAMM Knacca «CMUCOK», To obpalleHne K HUM

MMeeT Bna:

<yMs4a CHuckKa>.

<yMda MeTOoIma>

PaCCMOTpVIM HECKOJIbKO npmumepos no pa60Te C ONMNCaHHbIMH CI')YHKLI,VIFIMVI.

MNpumep 7
1=[2,4,6,8,10,12,14,16]
print (1.index (4))

Pesynbtar paboTbl nporpaMmbl NpeactasnieH Ha pucyHke 87,

Fir 1
- Fusrilecalibin/prithead. 8 AlsersuserBocurentd/PythonProjec
1
= Pipcess Tlnlshed wilh =xli code @&
H
-
-
]
B Tizmira i Pyhh Consok F A Aun E B TODO

Puc. 87. Pesynbrar pabotbl nporpammsi

Ha akpaH BbiBegeTCcs MHAEKC aneMeHTa, pasHoro 4. B naHHoM cnyyae 3To 1.

Mpumep 8
1=[(2,4,06,8,10,12,14,16]

print (1.count (12))

76
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CETb LEEHTPOB LLU®POBOTO ‘ I ! r

OBPA3OBAHMSA AETEM «IT-KYB» L=
BT e

Ne,

Pesynbrat paboTbl NnporpamMmMbl NpeacTaBieH Ha pucyHke 88.

Run: 1

. Jugrf localfbin/pethon3. B Alsers/user/focusent s/ PythonProjeck

1

Process TLnished with e&xlt code @

i

L1

B Tarmminal & Pytaon Coranls E l.l:.ﬂ E B: TOO0

Puc. 88. Pezynbrar pabotbl nporpammbi

Ha 3kpaH BblBEAETCS KONMMYECTBO 3/IEMEHTOB B CMUCKE, paBHbix 12. B paHHOM cnyyae 310

OAUH I/1EMEHT.

Mpumep 9

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

1.append(0)
print (1)

Pesynbrar pabotbl nporpaMmbl NpeactasfieH Ha pucyHke 89.

i ]

- Fusrilocalibin/pythond, & JUssrs/uger/bocuments/PythonProject
[2, 4, B, 8, 18, 12, 14, 16, 4]

Process [lmished wilh exit code 8

 F

N Torménal i Fython Consola 4 Fun = 5 ToB0

Puc. 89. Pezynbrar pabotbl nporpammbi

B koHeL, cnucka pobasnsertca HoBbiM anemeHT — 0.

Mpumep 10

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

z=[3,7,10]
l.extend(z)
print (1)

Pesynbrar pabotbl nporpaMmbl npeacrasnieH Ha pucyHke 90.

B copeprkanue
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BT e
Ne S
Run: 1
- Fuerf Local/BinSfythond. 8 flserefuser/Deoamsente/PythanPrajact
|2, 4, B, &, 18, 12, 14, 16, 3, 7, 18
=  Process finished with exit code 8
T
.* -
”
[
B Verminal 2 Pyithos Coneoe [ & Run B 8 7000

Puc. 90. Pezynbrar pabotbl nporpammbi

Cnumcox | pacwmnpaeTca 3a c4Hert ,D,O6aBJ'IeHVIF| 3JIeEMEHTOB CMNUCKa Z.

[anee paccMOTpUM HECKONBbKO NMPUMEpPOB 3ajad, NPW PeLUeHWU KOTOPbIX MCMOJb3YIOTCS
CIMUCKM.

MNpumep 11
3agartb YMCIOBOM CMMCOK ClydalHbiM 06pa3oM. 3aMeHUTb 3HAYEeHUS 3/1EMEHTOB B CMUCKe

Ha UX KBaaparbl.

from random inport randint

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

print ("HOBEML cHnmcok:")

z=[x*x for x in z]

print (z)

Pesynbrat paboTbl nporpamMMbl NpeacTaBieH Ha pucyHke 91.

Run 1
- SasrfLocalsbindprthend. B Alsers/user/Documents/ PythonProject
%, -4, -1, -8, &, 3, -4, -5, -1, -1&]
HCRWA CIHETH !
= 3, &4, 1, 64, 35, 3, 16, 25, 5, 18]

=
* = Process finished with exit code &
=
W
B Temiml  sh Pethon Corede | Bolbfin | (B B TODO

Puc. 91. Pesynbrat pabotbl nporpammbl

B naHHoM npumepe 3agaH cnvcok M3 10 anemMeHTOB, AMANa3oH 3/1EMEHTOB CNMCKAa — OT
—10 po 10. 3areM 3nemMeHTbl CIUCKa 3aMEHAIOTCA C UCMO/b30BaHWeM nepebopa C NMOMOLLbIO

uunkna for.

MNpumep 12
3apaH YMCIOBOM CMUCOK, BbIBECTU Ha 3KPaH Te 3HaYeHUs CMUCKa, KOTOpble BCTPEeYaloTCs B

HéM Bonee ogHoro pasa.

=[3,8,33,-12,16,3,-9,16
78 c=1 ] B conepxaHve
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NPOrPAMMUPOBAHME coumrosunorosoro ] o U
g2 g
_\CI\;Q/_
Z=C
print (c)
i=0

while i<len(z):
if z.count(z[i])>1:
print(z[i])
z.remove (z[1])
i +=1

Pesynbrar pabotbl nporpaMmbl NpeacTasfieH Ha pucyHke 92.

s ]
5 _I'||-.l.l'.|||4|_.l!-|_||.'p:,'l_h||'\-].5 e rmecs Dogusenis s Prthen Pro et UL oy
[3y 8; 33; 12, 16, X, -9, BG]
b |
R == -
-+ H Process finished with exit code @
[}
B e # PrihonCommin | 2 By B @ TOEO
Diire 09 Doavrirrarmnalins N s o an g
TViIC, J&. rca_yl DiIal }JGUUIDI I|JUI 'JGIVIIVIDI

B naHHOM npuMepe MCMoNb3yeTcA HECKONIbKO BCTPOEHHbIX (yHKuMA ans pabotbl co
cnuckamu: count, len, remove. count BO3BpallAeT KOJIMYECTBO BXOXAEHWUN 3fie-
MeHTa z [1] M 3anucbiBaeT 3TO KOJIMYECTBO B TOT XK€ CMNUCOK Z. Ecnn Konnuectso BxoxaeHuM
6osbLie OAHOro, TO 3/IEMEHT z [ 1] BbIBOAMTCA Ha 3KPaH U yaansaeTca us Crnucka, 4tobbl nsbe-
YKaTb NOBTOPOB MPU BbIBOAE, €C/IU 3/IeMEHT BXOAUT B CNUCOK, Hanpumep 3 pasa.

Mpumep 13
[aHbl aa uncnoebix cnucka. CoctaBUTb TPETUIM CMMUCOK, B KOTOPbIM BXOAAT TONbKO Te 3/e-
MEHTbl BTOPOrO CMMCKa, KOTOpble He BXOAAT B NMepBbliA CMIUCOK.

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

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

L3=[]

for i in range(0,len(L2))
if Ll.count(L2[i])

L3.append (L2[1])

print (L3)
Pesynbrar pabotbl nporpaMmbl NpeactasfieH Ha pucyHke 93.

R

= Fuseslocal/bin/pythond. B Aldersfuser/ et PythonProject
[2,-3, 5]

Process [imdshesd with axll cde B

N Torminel & Python Corsolo B 4B =5 TODD

L Pue.93. Pesyasrar pabotbi-nporpamMmpl—————
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e 44

]

s
]
/

S

=2

B—IB

()

s
B paHHOM npuMepe UCMosb3yeTcss HECKOJIbKO BCTPOEHHbIX (hyHKUMM ans paboTbl co cnu-
CcKamu: append, count, len. C nomowpbio dyHKUMM COUNt HAXOAMTCA KOMMYECTBO
BXOXXAEHWM 3nemeHTa cnucka L2 B cnucok L1. Ecnm 310 konnyecteo paeHo O (1. e. anemMeHT He
BXOAMT B cnucok L1), To anemeHT nobaensercsa B HOBbIM cnvcok L 3.

NMpakTuuyeckasa yacTb

Llens pabomel: 03HaKOMEHWE C MOHATUEM «CMUCOK» B A3blke NporpammupoBaHus Python.

Xod pabomei

1. OTkpbITb Cpeny paspabotkm PyCharm.

2. [laH cn1coK HeKOTOPbIX Lie/IbIX YMCEes, MOMCKaTb B HEM 3HadveHue 20 1, ecnm OHO NPUCYT-
cTByeT, 3aMeHuTb ero Ha 200.

3. Hanucatb nporpammy, KOTopas BbIBOAWUT YETHbIE YMC/A U3 3aAAHHOMO CMIUCKa U OCTaHaB-
NIMBaeTCcs, ecnu BcTpedaet yncno 15.

YkazaHue. [MpruMepHbIi BUA MPOrpaMMmbi:

from random inport randint
z=[randint (-10,10) for i in range(10)]
print (z)
for x In z:
if x==15:
br eak
if x%2==0:

print (x)

4. 3aMeHUTb B CMIUCKEe HYNEBbIE 3/IEMEHTbI €AUHULAMM.

5. OaH cnucok u3 20 anementoB. CchopMupoBaTb HOBbIM CMMCOK, MOMECTUB B HEIO TOJIbKO
Te 3/1IeMEHTbI U3 NEPBOro CNMUCKa, KOTOpble He NPEBOCXOAAT BBEAEHHOE C KNaBUaTypbl YUCIIO.

6. Hantu B cnncke HanbonbLLMIK M HAMMEHDbLLMKW 3N1eMeHTbl. BbiBECTU MX MHAEKCHI HAa 3KpaH.

Yka3zaHue. [pyMepHbIV BUA, NpOrpaMMbi:

from random inport randint

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

ml=max (z)

print ("max=",ml)

m2=min (z)

print ("min=",m2)

index max=z.index (ml)

print ("uHOexkc max=»,index max)

index min=z.index (m2)

print ("mHoexkc min=",index min)

PeweHne paHHOM 3afayuM OCYLLECTB/IEHO TOJIbKO 3@ CYET BCTPOEHHbIX (DYHKUMM S3blKa
Python gns pabotbl co cnuckamu. MakcMManbHbId 31EMEHT U ero MHAEKC Oblfv HanAeHbl C
nomMoLbio pyHKUMIM max M | NdeX, aHaNorMyHo HangeHbl MUHUMAsbHbIA 3/IEMEHT U €ro UH-
LeKc.

MO>HO U BbIMOMHWTbL peLleHre JaHHOW 3adaduu 6e3 BCTpoeHHbiX dyHKuMi? Takoe pelue-
HWe ByaeT HanoMMHaTh peLleH1e B APYroM UMMNepaTMBHOM fi3blKe NPOrpaMMUPOBAHUSA, Hanpu-
mep Pascal. lNpuBeném npumep.

80 B copeprkaHue
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from random inport randint
z=[randint (-10,10) for i in range(10)]
print (z)
ml=z[0]
for x in z:
if x>ml:
ml=x
print ("max=",ml)
for i in range (0,len(z)):
if z[i]==ml:

index max=i
print ("uHOgexkc max=»,index max)
m2=z[0]
index min=0
for i in range(0,len(z)):
if z[i]<m2:
m2=z[1i]
index min=i
print ("min=",m2)
print ("uHgexc min=",index min)

Kak BuauM, BTOpOM BapuaHT pelueHns aensetca 6onee AJIMHHBIM U BbINMOMHATLCSA, COOTBET-
CTBEHHO, ByaeT fosiblue 3a CYUET HECKONbKMX obpalueHui K uukny f or .

7. HainTn cymMMy 31€MEHTOB MacCMBA, HAXOAALLMXCA MeXAY HaubonbwMM M HauMeHbLUUM
37eMeHTaMMm.

Yka3zaHue. [pymMepHbIV BUA, NpOrpaMMbi:

from random inport randint

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

index max=z.index (max(z))

index min=z.index (min(z))

s=0
i f index max>index min:
for i in range(index min+l,index max) :
s+=z[1]
el se:
for i in range(index max+l,index min) :
s+=z[1]
print ("cymma=", s)
Bobi80o0bi

B xope BbinonHeHus naboparopHoi paboTbl Bbl NOAy4YWsnM npencrasreHue o paborte co
CnucKamu B s3blke nporpammupoBaHusa Python.

KonmponsHeie Bonpocel

1. ante onpeneneHune cnucka B A3bike nporpammupoBaHus Python. lMpueegnte npumepsl
CMUCKOB.

2. Kak MOXXHO 06paTUTbCA K 3NEMEHTY CMMCKa B A3blKe NporpammupoBaHusa Python?

3. lna yero ucnonb3yetca cpes npu pabote co cnmMckamu B A3bike Python?

4. Kakve ocHOBHble BCTPOEHHble hyHKUMK ans paboTtbl co cnuckamu B A3bike Python bl
MO)XeTe Ha3BaTb?

B conepxaHue 81
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JlabopamopHas paboma 5.2. Cnucku 8 sa3vike Python»

TeopeTuueckas yactb
Bocnonb3osarbcs marepranamu us naboparopHoi pabotbi 5. 1.

MpakTuueckasa yactb

Llens pabomel: 03HaKOM/IEHWE C MOHATUEM «CMUCOK» B A3blke NporpammuposaHus Python.

Xod pabomei

1. OTkpbITb Cpeny paspabotkm PyCharm.

2. 3apaH cnvcok X u3 30 anemeHToB. [loMecTUTb B CNUCOK Y BCe OTpULATENbHbIE 3/IEMEHTbI
cnucka X (B nopsiake UX cnefoBaHus), CMEHWUB 3HAK YMCEN, B CMUMCOK Z — BCE NOJIOXKUTE IbHblE
3neMeHTbl cnucka X (B nopsake ux cneposaHus). MNoacuntatb KONMYECTBO HYNEBbIX 3/1EMEH-
TOB.

3. Yoanutb U3 cnvcka MakCMMasibHbI 3NEMEHT.

4. YpanuTb U3 CNUCKa NepBblM OTPULATENbHbIN 3/IEMEHT.

5. 3afaH cn1cok, coaepyKalLmi Kak NonoXKUTesbHbIe, TaK U oTpuuaresnbHble yicna. Cocra-
BUTb NMPOrpamMMy nepecTaHOBKW OTpULATENbHBIX YACEN B KOHEL, CMINCKa, @ NOMOXUTENbHbIX —
B Havano.

Bo1B0o0bi
B xome BbinonHeHuWs nabopartopHoi paboTbl Bbl MNOMYYMSIM NpeacTaBieHe o paborte co
CNUCKaMMU B A3blKe NporpamMmmupoBaHus Python.

KonmponeHsie Bonpocel

1. Kakol CTpyKTypOW AaHHbIX Bbl MOJIb30BA/IMCb MPU peLleHun 3aaad naboparopHoi pabo-
Tbl?

2. Kakune ocHoBHble onepartopsbl sa3blka Python Bbl ucnonbzoBanu npu peweHun 3agad na-
6opatopHoi paboTbi?

3. Kakol cyHKuMeln Haflo BOCNOb30BaTbCA A1 MOACYETA KOIMYECTBA 3/IEMEHTOB C AaH-
HbIM 3HaYeHMEM B CnncKe?

JlabopamopHasa paboma 5.3. Cnucku 8 a3eike Python

TeopeTuueckas 4yactb
Bocnonb3osarbcs Matepranamu u3 naboparopHoi pabortbi 5. 1.

MpakTuueckasa yactb

Llens pabomel: 03HaKOM/IEHWE C MOHATUEM «CMUCOK» B A3blke NporpammupoBaHus Python.

Xod pabomei

1. OTkpbITb Ccpeny paspabotkm PyCharm.

2. Ypanutb U3 CNrCKa BCE HYNEBblE 3HAYEHUS.

3. JaH cnucok a u3z 30 anemeHToB. HaliTh MakcuManbHoe M3 3HaveHun a[0]+a[29],
al2]+al[28],.. , all4d]l+al[l5].

4. MNpoBepuTb, COCTaBAAIOT NN 3/IEMEHTbI CMIUCKA FTEOMETPUYECKYIO NMPOrPeccuio.

5. Oanbl pBa cnvcka A m B no 12 anemeHToB. Monyunts cnncok C no npaeuny:

clil=max(ali],bli]).

BbiB0o0e6!

B xome BbinonHeHuWsa nabopartopHoi paboTbl Bbl NOMYYMSIM NpepacTaBieHMe o paborte co
CMWCKaMK B A3blKe NporpamMmupoBanus Python.

KonmponeHsie Bonpocei
1. Kakne ocHoBHble onepatopbl A3bika Python Bbl Mcnonb3oBanu npu pelueHWn 3apad na-
6opatopHoit paboTbi?
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2. Kakue ocHoeHble dyHKuMK s3bika Python ana pabotbl co cnuckamu Bbl UCMONb30BaNU B

csoewt pabore?

3. Kakue crnocobsi 3aaHnA CNUCKa Bbl UCMOJS1b30BaJin B cBoeM pa60Te?

JlabopamopHasa paboma 6.1. Pa6oma co cmpokamu 8 azvike Python

TeopeTuueckasa yactb

CrpokoBble faHHble Mcnonb3ytoTcs B a3bike Python gna 3anucu tekctoBoi MHbopMaumu.
Crpoku B Python npepactaensoT coboi ynopsaoyveHHble MOCiefoBaTe/ibLHOCTH CUMBOJIOB.
Kaxabli cMMBON MMeeT NOpsAAKOBbIA HOMep B Tabnvue, KOTOpas Ha3blBaeTCA KOLOBOW Tabsiu-
uen. Mo ymonuanuio B A3bike Python ucnonbayetca craHgapt koposow Tabnuubl Unicode.
Crpoku B Python obpamnsiorcsi KaBbluKamMu WaM anoctpodamu, npu 3TOM BaXKHO, YTOObI C
060MX KOHLIOB CTPOKM UCMOJIb30BAIMCh KaBblYKM OQHOrO U TOrO e Tuna.

BaxHo!

Ba)xHo oTMeTuTb, 4TO A3bIKE Python He ncnonb3yeTcs cMMBOBHBIM TUN char, NpUBbIY-
HbIA A1 MHOTUX S3bIKOB NporpamMmmupoBaHus, Hanpumep Pascal, C++. To ectb oauH
CUMBOJI, 3aK/IIOHYEHHbIN B anocTpodbl, TaKXKe NpeaCcTaBisieT coboW CTPOKY.

B tabnuue 14 npuseneHbl npUMepbl 3a4aHWsA CTPOK.

Tabnuua 14
Mpumepsbl ctpok B Python
3apaHue CTpPOKHM OnucaHue
S='t MycTas cTpoka
S="A' Crpoka, coctoswas U3 ogHoOro CMMBona
S='Hello' Crpoka, cocTosLas U3 HECKOJIbKUX CUMBOJIOB, 3aK/t04eHa B anocT-
podhbl
S="good" CTpoKa, COCTOALLAs U3 HECKOMIbKMX CUMBOJIOB, 3aK/l04eHa B KaBblUKM

Takxe B cTpokax B si3bike Python MoryT ucnonb3oBartbcs cneuuasnbHble Henevyataemble CUM-
Bosbl. B Tabnuue 15 npepcraeneH nepeyeHb TaKUX CUMBOJIOB, KOTOPbIE HOCAT HAa3BaHWE 3Kpa-
HUPOBAHHbIX MOC/IeOBaTE/IbHOCTEN: 3TO NOC/IeAO0BaTENbHOCTU, HAYMHAIOLWMECS C CMMBOSA
«\\», 32 KOTOpbIM C/lieflyeT ofuH CMMBON uUnu bonee.

Tabnuua 15
JKpaHUpPOBaHHbIE NOC/IeA0BaTEe/IbHOCTU
JKpaHUpOBaHHasA NOC/Ie[0BaTe/IbHOCTb OnucaHue
\n MepeBopa cTpoku
\ t lopusoHTanbHas Tabynsauma
\v BeptukanbHas Tabynauus
\r Bosspar B Hauano cTpoku
MNpumep 1
s="abc \n efg"
print (s)
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Pesynbrat paboTbl nporpamMmbl Npeactas/ieH Ha pucyHke 94.

Fruas
= Fusedlocal/birnfpythand. 8 Alaersfuser/Dedumenn s/ PythonProject
[2, 3, 5]
o o Process [inished with wsil code 8
54
a*
=1
]
B Tormingd & Pyihon Coreoli F & Bin =g TODD

Puc. 94. Pesynbrat pabotbl nporpammbl

AHanorm4yHo cnvckam, cTpoku B a3bike Python sBnsiotcs ynopspoyeHHbIMM nocnepoBa-
TENbHOCTAMU CUMBOJIOB, C/IeA0BaTe/IbHO, MOTYT ObITb MPOUHAEKCMPOBaHbl. [na obpaieHus K
OTAeNbHOMY CMMBOJY B CTPOKE MOXHO YKasaTb MMSA CTPOKM, 38 KOTOPbIM cnefyeTt Yucno (MH-
LEKC) B KBagpaTHbix ckobkax [ ]. Tak e, Kak 1 B CMUCKax, HyMepaLus CUMBOJIOB HAYMHAETCA C
nupekca 0. Hanpumep, obpalteHne s [2] K ctpoke s="hel | 0" Bosepaliaer cumeon «l».
MHpeKcbl Takyke MOryT ObiTb MPeACTaB/eHbl M OTpULLATENbHBIMU 3HaYeHuamMu (Tabn. 16).

Ta6bnuua 16
BapuaHTtbl vHaekcauuu ctpok B Python
Crpoka S | e s s o n
Unpekc 0 1 2 3 4 5
OTpuuaTenbHbIn —6 -5 -4 -3 -2 —1
MHAEKC

BaxHo!

Cne,u,yeT 06paTMTb BHUMaHME Ha TO, YTO CTPOKKU B A3blKe Python, B OT/IN4ne OT
CMUCKOB, ABNAIOTCA HensmeHseMbiMu!

Mocne Toro Kak cTpoka O6yaeT co3naHa, eé Henb3s OyAeT U3MEHUTD, T. €. BCe onepauuy Hag,
CTPOKaMM NpOMU3BOASATCA NYTEM CO3[aHMA HOBbIX CTPOK. Hanpumep, Henb3a n3MeHWUTb oTaenb-
HbIM CUMBOJT CTPOKK: obpalueHne s [3]="X " BbI30OBET OLUMOKY.

Tak e, Kak v pnsi CNUCKOB, ANA CTPOK B A3bike Python pocTtynHbl pasnuyHbie cpesbl. Dop-
MaT cpe3a CTPOKM CXOX C (hopMaToM cpesa CruckKa:

str[Hauvaso:koHel :mar], rae:

HauaJIio YKa3blBaeT, C KAKOrO 3/IEMEHTA HY)KHO HadyaTb (no ymonyaxuto paeHo 0);

KOHEI] YKa3blBaeT, MO KaKoW 3NeMeHT GepyTcsa 3/eMeHTbl (MO YyMOMYaHWIo paBeH AJjivHe
Cru1cKa);

war onpenenseT, C KaKUM LaroMm 6epyTcs 3/1eMeHTbl, HaNnpuUMep KaXkablit BTOPON WK Tpe-
TUM (NO YMONYaHMIO KaXKablM NepBbii).

MpvBeném npuMepbl paboTbl CO Cpe3amm CTPOK.
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MNpumep 1

word='"strength'
print (word[4:6])

CETb LEHTPOB LM®POBOTO
OBPA3OBAHUSA AETEW «IT-KYB»

BbiBoauMT Ha 3kpaH 2 cumBona.
Pesynbrartbl paboTbl nporpammbl NpeacTaBneH Ha pucyHke 95.

Mpumep 2

R

Ld

=
zk

.' -
=
|

L] ]H'I.ﬁ

1
Ausrdloralfhi nfpython3. B fAlserssuser/Goniment sy Fython@Project

ng

Frocess finished with exit code B

=S 8:TOBD W Tarmicw B Pyiken Condols

word='"strength'
print (word[:2])

Puc. 95. Pezynbrar pabotbl nporpammbi

BbiBOAMT Ha 3KpaH 2 cumBona.
Pesynbtat paboTbl nporpaMmbl NpeactaeneH Ha pucyHke 96.

Aun

|
= i

b d: R

1

Jusrdlocal/einfpythondl 8 flsers/eser/Docusents/PythonProject
.54

Process Tindshed wich gxit code &

= g To00 B Terminal i Pyzhon O orsade

Puc. 96. Pesynbtar pabotbl nporpammsl

B— 8
v/

N

%
]

PaccmotprM OCHOBHble onepauuu Haph CTpPoKaMu, paspelléHHble B a3blke Python

(tabn. 17).
Ta6nuya 17
Onepauuu Hap, ctpokamu B Python
Onepartop OnucaHue Mpumep
+ CnoxeHue (KoHKaTeHaums) cTpok. B pesynbrare npu- a='py'
MEHeHMWs BO3BPALLAETCA CTPOKA, paBHas «CKnekke» yka- | b="th'
3aHHbIX CTPOK b='on'
s=a+tb+c
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BT e
S
OkoH4aHue
Onepartop OnucaHue Mpumep
* YMHoxeHue cTpok. Onepatop co3naért HeckosbKko Konun | s='"ab'’
CTPOKM, hopmar onepatopa: S* N uan N*S, rme S — ato | SN=s*4
CTpOKa, a N — HaTypasibHOe Y1C/o
in Onepatop np1HaaeXKHOCTH, KOTOPbI BO3BpaLLaeT if 'z’ in s:
Tr ue, ecnn noacTpoka BxoauT B CTPOKY, 1 Fal se, print (5)
€CJIM He BXOaMT
>, <y CpageHeHue cTpoK S1="ab"
>_, <_, 82:“ Xyll
==, I= if S1>S2:
print ("Ok")
Mpumep 3
sl="abc"
s2="123"
s3=sl1+s2
s4=s1*3
print (s3,' ',s4)
if s3>s4:
print (s3)
el se:
print (s4)
Pesynbrar paboTbl nporpaMmbl NpeacTasfieH Ha pucyHke 97.
Run: 1
" Jusrdlocalsbanfpythani. B fUisersfuserfDocurent s, PythonProject

#brl1?d  abcababe
abcabcabc

|
'-I.

B sy Process finished with exit code @
»
[
]
B oARan 1€ 8: TO00 B Tarrminal i Pythory Cofdn

Puc. 97. Pesynstar paboTbl nporpaMmbl

Takxe B sa3bike Python ncnonb3yeTtcs 4OCTAaTOYHOE YMCNO BCTPOEHHbIX (hYHKUMIK ans obpa-

60TKM cTpoK. OnuileM HeKoTopble U3 HUX B Tabnuue 18.

Tabnuya 18
OcHoBHble pyHKUMK (MeToabl) ANnA 06paboTKM CTPOK
DyHKUuUA Onucanue
ord (x) Bosepawaert kog cumeona x 8 ASCII
chr (n) Boszepawaet cumson, kog kotoporo B ASCIl pasen N
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OkoH4aHue
DyHKuUA OnucaHue
len() BosBpaluaet asmMHy CTpokm

isnumeric ()

Bosspauiaet True, ecnu ctpoka npepacrasnseT cobom ymco

lower ()

MNepeBOAUT CTPOKY B HUXKHWUIA PErUCTp

upper ()

MNepeBoauT CTPOKY B BEPXHUI perucTp

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

Bosepaluaet nHaeKc noacTpoku B cTpoke. Ecnv nogctpoka
He HanAeHa, Bo3BpalLaeTcsa ymcno —1

replace (old, new[,num])

3ameHseT B cTpoke ogHy noactpoky (0l d) Ha apyryo
(new). num orpaHWyMBaeT KOMHYECTBO 3aMEH

split ([d[,num]])

Pa36uBaeT CTPOKY Ha NOACTPOKU B 3aBUCUMOCTH OT pasfae-
nutena d.

num onpeaenser MaKCMManbHoe KOIMYeCTBO YacTe Ans
pa3bueHus

join(strs)

O6beanHseT CTPOKM B OAHY CTPOKY, BCTaBAAS MEXAY HUMM
onpenenéHHbii pasgenutenb ST IS

(KeagpatHble CKOOKM B CMHTAKCMCE (DYHKLMIA O3HAYalOT Heobs3aTesbHble 31eMeHTbI.)
MonHbIM CNMCOK METOLOB CTPOK MOXXHO YBUIETb, €C/ Bbi3BaTb (hyHKumio dir( ).

MNpumep 4

3aMeHUTb B CTPOKE BCE CUMBOJIbI «O» Ha «a».

sl1="good morning"

s2=sl.replace('o’,'a’)

print (s2)

Pesynbrar pabotbl nporpaMmbl NpeactasfieH Ha pucyHke 98.

Fouani 1

B fusrflecalfoin/pythond, @ fUsersfuser/Docunents/PythonProfect
gaad marming

. = Process Fiaished with exit code o
rd
i
]
LU LT S ETO0G M Teminal i Pylhon Console

Puc. 98. Pesynbtar pabotbl nporpammsi

B AJaHHOM npuMepe UCnoJsiblyeTcAa BCTPOEeHHaA beHKLIMFI r epl ace, Kotopas 3aMeHsAeT Bce

TpebyeMble No yCNOBUIO CUMBOJIbI.

MNpumep 5

B CTPOKE 3aMeHUTb npo6enb| 3HAaKOM TUpPE «—». Ecnun BCTpe4daeTCA nogpAan HeCKOJIbKO
I'Ip06eJ'IOB, TO UX cnepyet 3aMeéHnTb OAHUM 3HAKOM «—», I'IpO6EJ'IbI B Ha4daJjieé U KOHUe CTPOKHK

yAanuTh.
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TMpe, 4TO NPOTUBOPEYHUT YCJZTOBUIO 3aa4un.

B NPAAMOM U obpatHOM HanpasneHuun (Hanpumep, KA3AK).
n )

88

CETb LEHTPOB LUM®POBOIO
OBPA3OBAHUSA AETEN «IT-KYB»

s=i nput (" Beegure CTPOKY:

i=0
while s[i]==" "':
i +=1
s=s[i:]
i=len(s)
while s[i-1]==" "':
i-=1
s=s[:1]
sn=s[0]
i =1
while i<len(s):
if s[ij!'=" ':
sn+=s[i]
elif s[i-17!=" ':
sn+="-"'
i +=1
print (sn)

Pesynbrar pabotbl nporpaMmbl NpeacTassieH Ha pucyHke 99.

NMPOrPAMMUPOBAHUE

Rt 1

dgh-gy—uj

I
I
il

i
'

m |

. Jusrd lecal/minspythond 8 JUsersfuser/Docurent s PythonProject
Bﬁl}ﬂuru £TRaRyY: 000 gy i}

Process Tinlghed with =alt opde @

A Rus = GTODD N Termina

¥ Fyihon Coniola

Puc. 99. Pezynbrar pabotbl nporpammbi

B naHHOM npuMmepe ncnonb3lyetTcAa BCTPOEHHaA (byHKLl,I/IFI I €N, KoTopas BO3BpallaeT AJINHY
CTPOKMH, TaKXKe NCNOJIb3YIOTCA UHOEKCbI ONA o6pau.|.eva K OTAE€/IbHOMY CUMBOJ1Y CTPOKMH. 3,[1er
HE peKoMeHOyeTCAa UCnosib30BaTb CbYHKLI,VI}O r epI acCe, TaK KakKk OHa 3aMeHUT Bce npo6enb| Ha

Mpumep 6

Ol'lpe,El,e}'IMTb, ABnaeTcAa in BBe,EI,éHHaﬂ CTPOKa nainHgpomom, T. €. YUTaeTCAa Jiu OANHaKOBO

s=i nput (" Beeaure CTPOKY:

Sp:”

for i in range(len(s)-1,

sp=spt+s[i]
i f s==sp:
print (" namuopom” )
el se:

print ("He nammHzIpoMm")

-1,-1):
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Pesynbrat pabotbl nporpamMmbl npeacrasneH Ha pucyHke 100.

Run’ 1

- Fusti lecaloinspythond, B fUsersfuser/DocunentsPythonProject
Beepure CTpary: ghip
HE HANHHPPO.

n
il

Frocess Tinlghed with =alt oode @

h B

& Rus = G:TODD N Termina i Fylhon Conaola

Puc. 100. Pesynbrar paboTbl nporpaMmbi

B naHHOM npumepe nonyyaem CTpoKy SpP, obparHyio K cTpoke S B umkne f or ¢ ymeHblue-
HWEM LWara. 3aTeM ABe CTPOKU CPABHWBAIOTCS, €C/IM OHU PaBHbl, TO CTPOKA SABAAETCA NasvH-

LPOMOM,
Mo>KHO NpeanoXuTb U APYro BapuaHT, B KOTOPOM nosiydaeM obpaTHyo CTPOKY C UCMOJb-

30BaHMUEM Cpe3a.

s=i nput (" Beenure cTpoky: ")

sp=s[::-1]
if s==sp:

print ("namuuopom" )
else:

print ("He nammHzmpoMm")

Pesynbrat pabotbl nporpamMmbl npeacrasieH Ha pucyHke 101.

Aun: 1
- Jusrd localsbingpythond, 8 AdsersiuserfDocurent 5/ PythesP roject
BasfaTe CTOOKY: KAddW
PTG DON
- ._
T ay Process findched with sxit oods @
> s
=
]
F AR EATODD [ Termnsd i Pylhon Comsale

Puc. 101. Pesynbrar paboTbl nporpaMmbl

Ty 3aa4y MOXHO €eLLE YC/IOXKHUTb, €C/IM NPEATONOXKUTb, YTO B CTPOKE MOTYT BCTpeYaTbCs
npobenbl. O6bIYHO B TakMX (pasax npobesbl He yuuTbiBalOTCA Npu nposepke. Hanpumep, B
3HaMeHuTOM (hpase «A posa ynana Ha nany Asopa» npobensl urHopupytotcs. lNpeasapurenb-
HO nepez NpoBepKoK Npobenbl yaansaTcsa ¢ noMowwbto yHKuuu r epl ace.

s=i nput (" Beenure cTpoky: ")

if " ' in s:

sl=s.replace(" ','")
sp=sl[::-1]
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i f sl==sp:
print ("namuuopom" )
el se:
print ("He nagmuHIpoM" )

Pesynbrar paboTbl nporpaMmbl npeacrasseH Ha pucyHke 102.

Ry 1

. Fusrd lecaLmindpythond, @ flssrs fuser/Documsnls Py EhonProject
BoepMTE CTROKYI @ DOAT YyaRa Ma nany aiced
NanMkEeE

[ 4] =|\'

o sl Procass Tinished with exit code @

a =

]
PRl S0T000 [ Tormina @ Pylhon Console

Puc. 102. Pesynbrat pabotbl nporpammsi

n PaKTU4ecKaa 4acCtb

Llens pabomeor: 03HaKOMEHUE C NOHATUEM «CTPOKa» A3blKa NporpamMmupoBaHus Python.

Xod pabomei

1. OTKpbITb cpeay paspabotku PyCharm.

2. 3aMeHUTb B CTPOKE BCE CMMBOJIbI «a» Ha «mamay.

3. lns kaxxporo cMMBosa, BBEAEHHOTO C KNaBMaTypbl, yKa3aTb, CKOJIbKO pa3 OH BCTpeYaeT-
csa B ctpoke. CoobuieHne 06 ogHOM CMMBOJIE JOTKHO BbIBOAMTLCA He Honee ogHoOro pasa.

Yka3zaHue. [puMepHbI BUA NpOrpamMMmbl:

s=i nput (" Beemure cTpoky: ")
i=0
1=1ist (s)
i=0
while i<len(l):
k=1.count (1[1i])
print (1[i], k)
t=1[1i]
while t in 1:
1.remove (t)

4. OtpepaKkTvpoBaTb NpeasoKeHue, yaansasa us Hero nuwHue npobesnbl, OCTaBAAA TONbKO
no ogHoMy npobeny Mexay CloBamu.

5. NpoeepunTb, MOXXHO N1 U3 ByKB crioBa X COCTaBUTb CIOBO Y, UCMONb3ys Kaxayo Byksy
cnosa X He bonee ogHoro pasa.

6. MoacunTaTbh KONMYECTBO MMACHbIX OYKB B CTPOKE.

YkazaHue. [puMepHbIA BUA, NPOrpamMMmbl:

s=i nput (" Beeaure crTpory: ")

k=0

gl='aoeunysaréswn'

for x in s:

if x in gl:
k+=1
print ("kosn-BO TJyacHHX ", k)

90 /. Hantu npoueHTHOe copepkaHne Ludp B UCXOAHOM TEKCTe. B conepanne
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8. Havt cymmy uncen, BCTpeyaloLLMXCs B CTPOKE.

BobiBo0bi

B xome BbinonHeHus nabopartopHoi paboTbl Bbl NOMYYMSIM NpeactasieHne o paborte co
CTPOKaMu B fA3blKe NporpamMmMmupoBaHus Python.

KoHmponbHsie Bonpocesi

1. [ante onpepeneHre CTPOKMU B si3bike nporpammupoBanusa Python. CTpoku fnomkHbl 3a-
K/I04aTbCA B KaBbIYKW UM anocTpodbl?

2. MOXHO 1M U3MEeHATb CTPOKY B A3blke NporpammupoBaHua Python? MoyHo v nameHsTb
oTAeNbHbI CUMBOJ CTPOKK?

3. Kakune ocHOBHble BCTpoeHHble hyHKLUMKM Ans paboTbl O CcTpoKamu B sA3bike Python Bbl
MOYKeTe Ha3BaTb?

JlabopamopHas paboma 6.2. Pa6oma co cmpokamu 8 azeike Python

TeopeTuueckas 4yactb
Bocnonb3osarbcs matepranamu us naboparopHoi pabortbi 6. 1.

n PaKTU4ecKaa 4acCTtb

Llens pabomeol: 03HaKOMNEHUE C NOHATUEM «CTPOKa» A3blKa NporpammuposaHus Python.

Xod pabomei

1. OTkpbITb cpeay paspabotku PyCharm.

2. [1na CTPOKM M yKa3aHHOro CUMBOJIA OMpPeae/iMTb HOMep NePBOro M NOC/IEAHErO BXOXAEe-
HWUA 3TOrO CUMBOJIA B CTPOKY.

3. 3amMeHUTb B CAaMOM ANIMHHOM C/I0BE CTPOKM BYKBbI «a» Ha «b».

4. Ypanutb U3 CTPOKM «JIMLIHME» NPOBesbl, T. €. OCTaBWUTb TOJIbKO OAMH Npoben B nocieno-
BaTeNbHOCTU Npobenos.

5. YpanuTtb M3 CTPOKM BCe CMMBOJSIbI, 3aK/NOYEHHbIE B CKOBKWM. Hanpumep, ons ctpoku
"abcd (123)efqg" ynanutb noactpoky " 123" v nonyuutb B pesynbrate " adcdef g".

Bobi18006bi
B xope BbinonHeHusa nabopatopHoi paboTbl Bbl MOMYYMNU NpeacTaeneHuwe o paborte co
CTPOKaMu B A3blKe NporpaMmupoBaHus Python.

KoHmponbHbie Bonpocesi

1. Kakue ocHoBHble yHKLMK A8 paboTbl CO CTpoKaMu B A3bike Python Bbl ucnonb3osanu
npu peLueHnn 3agad naboparopHon pabotbi?

2. Kakune cnocobbl 3aaHna CTPOK Bbl MCMOMb30BanM B nabopatopHoi pabote?

3. Bo3mosxkeH nu cnepytowmin hparmMeHT nporpamMmel Ha asbike Python?

s="pqr’

s1="123"

s+=sl1

JlabopamopHasa paboma 7.1. Paboma c pynkyuamu 8 Python

TeopeTuueckas 4yactb

C dyHkumsamu B sa3bike Python Mbl BcTpeyaemcsa noctosHHO, Hanpumep npu pabote co
ctpokamu. [lanmum onpepenenune hyHKUUNU: 3TO MMEHOBaHHbIM (hparMeHT NPOrpamMMHOro Koaa,
K KOTOPOMY MOXHO 0bpaTUTbCA U3 ApYroro Mecrta Baluei nporpammbl (HO ectb lambda-gyHk-
UMK, Y KOTOPbIX HET UMeHM). HacTo nporpaMMUCT co3naéT yHKUMM ans paboTbl C AaHHbIMMU,
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KOTOpble NepefaloTCcs er B KaYecTBe apryMeHToB, TakxXe (hyHKUUSA MoXKeT hOpMUPOBaATb HEKO-
TOpOE BO3BpaLLaeMoe 3Ha4YeHue.

MYHKLMM B MPOrpaMMUPOBAHUM UCMONb3YIOTCA ANA CEfYIOWMX LeNend: MHOroKpar-
HOrO UCMOJIb30BaHWUA B NPOrpaMMe OAHOMO M TOro ke hparMeHTa Koaa; pasgeneHus
CNOXXHOW NpOrpamMMbl Ha COCTaBHble YacTW — MpouesypHOn aAekoMnosnumu. OyHk-
ummn B Python ncnonb3yiotca gns peanusauum BCnoMoratesibHOro anropuTMma.

PaccmoTpum cospanue dyHKumu. B obuiem suae dyHKUMSA MMeeT cregyowmin opmar:

def <wms oymxumm> (parl,par2,...,parN):
onepaTop

Onucanune pyHKLUMM HAYMHAETCS CO CTPOKM 3arosioBka, B Kotopow onepartop def onpepens-
eT uMa yHKUMK, C KoTopbiM ByaeT cBA3aH 0O6beKT dyHKUMK, fanee cneayeT CNUCoK napamert-
POB, KOTOPbI MOXET ObITb NYCTbIM IMOO COCTOATb U3 HEKOTOPOrO YMC/la NapaMeTpoB B Kpyr-
nbix ckobkax. MMeHa napameTpoB B CTPOKe 3arofioBKa GyayT CBs3aHbl C apryMeHTamu, nepe-
JaBaeMbiMU B (DyHKUMIO B TOYKe Bbi30Ba. Bo3Bpar 3HayeHWs yHKUMEN OCyLLecTBAseTcs C
MOMOLLbIO K/IIOYEBOIO C/IOBA I €t Ur N, nocsie KOTOporo yKasblBaeTCs BO3BpaLLAEMOe 3Haye-
Hue. Cnoeo r et ur n Moxert pacnonaratbcsi B t06OM MecTe B Tesie PyHKLUUK, ITOT oneparop
3aBepliaet paboty yHKLMKU U NepeaaeT pesynbTar Bbi3biBalOLLEN NporpaMme.

Oneparop r et ur n BbIMAAUT cneaytowmm obpasom:

return <BEIpaXeHMNe>

Oneparop return sensetcs Heoba3aTeslbHbIM — €C/IN OH OTCYTCTBYeT, paboTa yHKLMK 3a-
BEpPLUAETCA, Koraa AOCTUraeTCa KoHeLl, Tena hyHKUUK.
Bbi3oB (hyHKLMKW MOXKET OCYLLECTBAATLCA CieaytowmnM obpasom:

<mmsa_QyHKumm> (argl,arg2, ...,argN)

B dyHKUMIO NepepnaloTca KOHKpeTHble apryMeHTbl — 3anucbiBaloTCA BMECTO NapaMeTpoB.

Bbi30B (hyHKUMM MOXKET TaKKe ObITb BK/IOYEH B COCTAB BbIPAXKEHUS.

KonnuyectBo aprymeHTOB M napameTpoB npu Bbi3oBe hyHKLUK AOMKHO COBNaaath (HO MOX-
HO 3anporpaMMMpoBaTh NEPEMEHHOE KOMYECTBO NPUHMMAEMbIX aprymeHToB). B kauecTtse ap-
FYMEHTOB MOFYT BbICTYNaTb KaK KOHKPETHbIe 3HaYeHUs, TaK U NepeMeHHbIe.

Takum obpazom, obuias CTpyKTypa paboTbl C hyHKUMEN BbIFIALMT, KAK MOKa3aHO Ha PUCYH-
ke 103.

def <wmmsa oymxumm> (parl,par2,...,parN):

<mMa_QyHkUum> (argl,arg2, ..., argN)

Puc. 103. Cxema pabortbl € hyHKLMEN
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MNpuBeném npumepbl onMcaHKUa 1 Bbi3oBa MPOCTbIX hYHKLMUM.

Mpumep 1

def summl (x,vy):
return x+2*y

x=int (input ())

y=int (input ())

print (summl (x,Vy))

B atom npumepe onvcaHa yHKUMA € ABYMA NapameTpaMu, KOTopas BblYMC/ISIET BblpaXKeHWe
x + 2.y. [lanee B OCHOBHOWM Nporpamme C KiaBuatypbl BBOASATCS ABa LENblX YUCa, HA IKPaH Bbl-
BOAMTCA 3Ha4YeHWe PyHKUMM summl, apryMeHTaMu KOTOPOW BbICTyNaloT BBEAEHHbIE YMUCNA.
Pesynbrar pabotbl nporpaMmbl NpuseseH Ha pucyHke 104,

Ruit 1
- Jutrflocallbindpythond, & Mliersfuser Docurenls/PribenProject
E |
n a 13
| ;
& = Process Tinished with exit code @

B A Ban 2§ To0D B Termra i Pthos Covedla

Puc. 104. Pesynbtar pabotbl nporpammsi

Mpumep 2
def mmm(a,b,c):
if (a>b) and (a>c):

return a

elif (b>c) and (b>a):
return b

elif (c>a) and (c>b):
return c

print (mmm(3,6,1))

B stoM npumepe onucaHa ¢yHKUMSA mmm, KOTopas BO3BpaLLaeT Haubosbluee U3 TPEX UYK-
cen. B ocHoBHOM nporpamMme OCyLLECTBNSAETCA BbIBOA HAa 3KPaH 3Ha4YeHWUs yHKLUUKU OT apry-
meHTOB 3, 6, 1.

Pesynbrar pabotbl nporpamMmbl npeacrassieH Ha pucyHke 105.

Rum 1

P Fustd Locallfaindpythond, B Jlsers fuser /Docurestbs BythonProject
i

Process finished with exit code @

oS
2 ]
.
e
[]
B A = g TOpO B Terminal i Pythos Cominla

Puc. 105. Pesynbrar pabotbl nporpaMmbl
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NMpakTuuyeckasa yacTb

Llens pabomel: 03HaKOMEHWE C MOHATUEM «(YHKLUMUA» A3blKa NporpamMmmuposaHus Python,

onncaHunemM 1 BbiI3OBOM CbYHKLI,VIVI.

Xod pabomei
1. OTtkpbITb Cpepy paspabotku PyCharm.
2. Hanucarb chyHKUMIO, KOTOpas BO3BPALLAET MPOLEHT OT Yuca.

Yka3zaHue. [pumepHoe onucaHue gyHKUMK:

def procent (x,n):
return x/100*n

HaHHas dyHKUMA NPpUHUMMAET ABa apryMeHTa: camo Y1c/o 1 Tpebyembii npoueHT. Bosspa-

LaeT NPOLEHT, pacCYMTaHHbIM No copmyne.

lNpumepHbIM BUA Nporpammsi:

def procent(x,n):
return x/100*n
x=int (input ())
n=int (input ())
print (procent (x,n))

3. Hanucatb chyHKUMIO, KOTOpas BblYMCAAET HanbOosbLLIMIM OOLLMI AennTENb ABYX LENbIX YM-

cen.

Yka3zarue
[nsa paspaboTku yHKLMU MOXKHO Mcronb3osaTb anroput™ EBknunpa, kotopbi npeacras-

nsaet cobon 3¢hheKTUBHBIN anropuT™M HaxoxaeHus Hanbonbliero obuwero aenvtens. JaHHbIN
aNropuTM MOJIy4Ms1 CBOE Ha3BaHWE B 4YeCTb M3BECTHOrO rpevyeckoro maremaruka EBknupa.
Anroputm 6bin onucaH astopom B VIl n X kHurax «Havan». 310 oaMH M3 cTapeniumx 4uc-
NeHHbIX aJITOPUTMOB, UCMOMb3yeMbIX B Hawe BpeMs. [laHHbIM anroput™ npeacTaBneH Ha pu-

cyHke 106.
LA . |||3-.l
aa i / BrBOL & /
a=yg=Ph L=f-a
Y . i
Puc. 106. bnok-cxema anroputma Esknuaa
94
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MNpumepHbIM BUA onucaHns dyHKUUK:

def nod(a,b):

while a!=b:
if a>b:
a-=b
el se:
b- =a
return a

[aHHasa dyHKUMA NPUHUMAET ABa apryMeHTa — 4ucia, A1S KOTOPbIX HEOOXOAMMO BbluMC-
NUTb HanbonbLMi 06LWMI aenuTens. Bo3epalaeT yHKUMA OQHO 3HAYeHWe — HaWAEHHbIN oe-
nuTens.

[MprMepHbIM BMA Nporpammbi:

def nod(a,b):

while al'=b:
if a>b:
a-=b
el se:
b-=a
return a

x=int (input ())
y=int (input ())
print (nod(x,vy))

4. Hanucatb dyHKUMIO, KOTOpas NpoBepsieT, ABNAETCS SIM BBEAEHHOE YMCIIO MPOCTbIM.

5. Hanucatb dyHKuUMIO, KOTOpas BbIBOAMUT TOJIbKO [MacCHble aHMUCKUe ByKBbl BBEAEHHOWM
CTPOKMU.

YkazaHue. [puMepHbI BUA NpOrpaMmbl:

def glas(a):
k=0
while k<len(a):
if alk] in "aeiouyAEIOUY':
print (alk])
k+=1

a=str (input ())
glas (a)

6. Hanucatb cyHKuMiO, KOTOpas Ana NtoOOro Lenoro apryMeHTa BbiIBOAUT KOIMYECTBO Lndp
B HEM.

1. Hanucatb cyHKLMIO HaXOXXAEeHWUS AJIMHbI OTpe3Ka N0 KOOpAUHAaTaM ero KOHLOB.

8. Hanucatb dyHKuUMIO, onpepensiowyto, SBASETCA SM 3ajaHHOE YUCNO MNaJIMHAPOMOM
(Hanpumep, uncno 12721 — nanMHApoM, OAMHAKOBO YMTAETCSA C/IEBa HANPABO U CripaBa HaNIeBO).

BbiB0o0e6i
B xope BbinonHeHus nabopatopHoi paboTbl Bbl MOMYYMIW NpeacTaBieHne O paspaboTtke
¢yHKUMM B A3bIKE NporpamMmupoBaHus Python.

KoHmponosHeie Bonpocel

1. lns yero ncnonb3yoTcs PyHKUMKM B MPOrpaMMUpPOBaHUA?

2. Kak BbirnaguT onvcanune dyHkumm B a3bike Python?

3. Insa yero ncnonb3lyeTcs onepatop return npu onucaHunu dyHKUMKU B a3bike Python?
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JlabopamopHas paboma 7.2. Pa6oma c ¢pynkyusamu 8 Python

Teope'ruquKaﬂ 4yacTtb

Bocnonb3oBarbcsa Matepranamu u3 naboparopHoi paborbi 7.1.

MNMpakTuuyeckasa yacTb

Llens pabomel: 03HaKOM/EHWE C MOHATUEM «(YHKLMA» A3blKa NporpammuposaHus Python,
OnucaHWeM 1 BbI3OBOM (hyHKLIMM.

Xod pabomei

1. OTkpbITb cpeay paspabotku PyCharm.

2. Hanucatb chyHKUMIO HaXOXAEeHUS A/IMHbI OTpe3Ka No KoopauHatam ero KoHuos. Mcnonb-
3yA 3Ty YHKUMIO, PELUUTDL CeayoLyo 3a4a4y: AaHbl KOOPAUHATbI TPEX BEPLUMH TPEYrosbHU-
Ka. HalTM panHbl Bcex ero cTopoH.

3. Hanucatb ¢yHKuMIO, KOTOpas CpaBHMBAET BBEAEHHbIE YMCIA M pe3y/bTaT BbILAET B BUAE
3HAKOB «>», «<» U «=».

4. Hanucarb yHKuMIO, KOTOpas Mo BBEAEHHOMY N BbIBOAMUT HA 3KpaH n-e uncno PuboHau-
ym.

Boei60o0bl

B xope BbinonHeHus nabopatopHoi paboTbl Bbl MOMYYMIW NpeacTaBieHne o paspaboTtke
¢yHKUMI B 5i3bIKE NporpamMmmupoBaHus Python.

KonmponeHsie Bonpocel

1. Kakoi Bug, umeet onuncanve dyHKuum B sisbike Python?

2. Kakne ocHoBHble onepatopbl fi3bika Python Bbl Mcnonb3oBanu nNpv pelleHWu 3apad na-
6opatopHoit paboTbi?

3. MoxkHo nu onucatb yHKLMIo B si3bike Python, He ucnonb3ys onepatop r et ur n?

JlabopamopHas paboma 8. Kopmexu 8 s3vike Python

TeopeTuueckas 4yactb

BaxHo!

KopTexx MoXHO onpenenuTtb Kak HEM3MEHSEMbIN CMUCOK. TakuM obpa3om, B oTinume
OT paboTbl CO CMIMCKOM, HENb3A YAANATL MEMEHTbI U3 KOpTEXa Unn fo0OaBnATb ane-
MEHTbI B KOPTEX.

KopTexu 4acto vcnonb3yorcs Ans npeactaBieHUs HEM3MEHSEeMOW nociefoBaresib-
HOCTU pa3HOPOAHbIX 06beKTOB. KopTexu HeM3MEHSAEMbI, 3HAYMT, XOPOLLO 3aLUMLLEHDI
OT U3MEHEHWM, KaK HaMepeHHbIX, TaK U cnydanHbix. [To pa3mepy KopTexu MeHbLue,
4yeM CMUCKH.

KopTesku cospatotca cnocoboM, NOXOXKUM Ha CO34aHUE CMUCKa: NepeynucsieHMeM 3eMeH-
TOB B KPYMbIX CKOOKax. Mpumepbi:

S:(2, 6, 9[ :I-O)
Slz ("abl" "bcl" "Cdlv)

MycTble Kpyrible CKOOKM, TaK Xe Kak M B Cilydae Crucka, oO03Ha4aloT MyCcTOM KOpTeX:
s4=().
Bropoit cnocob npeacrasnset coboi nepeyncieHne 371eMeHTOB Yepes 3anATyio:

83 ="a","b","C","d"
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TpeTui cnocob — vcnonb3oBaHue dyHKumMK t UPl € npu noMoLumM reHepaTopos.:
a=tuple(i for i in range(0,20))

MoxkHo nepepenartb CNMCOK B KOPTEX, TakxKe Ucnonb3ys dyHKumio t upl e, Hanpumep:
L: [ll One" , n t V\Dll , llt hr eell ]

Lp=tuple (L)

Bo3morkHO 1 0b6paTHOe npeobpasoBaHWe — KOPTEXKa B CMMCOK WM CTPOKY — C MOMOLLbIO
dbyHkumm | i st mj oin.

MNpumep 1
corl=(1,2,3)

1ll=1ist (corl)
print (11)

Pesynbrar pabotbl nporpamMmbl npeacrassieH Ha pucyHke 107.

Fumn: 1
B FUSErsfusersDocumenl s/ Py RO ri ] eCt /venv /il pyt hon
[1, 2, 3l
- = Process finished with exit code @
24
»
=
[]

B R S5 TODO [ Terming i Fython Consla

Puc 107. Pezynbrar pabotbl nporpammbi

Mpumep 2
cor2=('a','b','c")
sl=''.join(cor2)
print (sl)

Pesynbrar pabotbl nporpamMmbl npeacrasseH Ha pucyHke 108.

Huri: i |
* Flsers/user/bacuments .-'F'y':hl:nr'm_ai.-.i:t_."vnnv.-'b Lnf pytham
abc

Process finiched with asxit code= @

= 5
24
.-* -
. — o
[ ]
B diRn| E6:TODD B Teminal @ Python Conssle

Puc. 108. Pesynbrar pabotbl nporpaMmbl
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MHpoekcaumnsa anemeHTOB KOpTeXa He OT/IM4aeTCA OT UHAEeKCalunun CTPOK U CMUCKOB: HymMepa-
unA Ha4nHaeTcAa C Hynd, BO3MOXHO UCMOJIb3OBaHUE OTpULaTesibHbIX MHOEKCOB (Ta61'l. 19)

Tabnuya 19
BapuaHTbl MHAEKcauuu koptexxeu B Python
Koprex C one two three four five six
Unpekc 0 1 2 3 4 5
OtpuuarenbHbin —6 -5 —4 -3 -2 1
MHAEKC

Cnocob nosly4eHnA 3NIEMEHTOB KOpPTEXKa TaKXe CXOXX C nojly4eHneM anemMeHTOB CMUCKa: B
KBagpartHbiX CcKobKax YKa3blBaeTCA UHOEKC 3JIEMEHTA, KOTOprﬁ HeO6XO,DMMO NONy4nTb.

cor=("day","month","year")
cor[2]

Pesynbrar pabotbl nporpaMmbl npeacrasseH Ha pucyHke 109.

Py ithon Conscle
G =
__ import sys; print{‘Python %s on %s® % {sys.version, sys.platform)]
m = Bys -path. e tand] | Users fesor Ao usent 5/ PytBanProfact " 1)
=
M Pyihem Congols
= cor={"day", “month™, =ypear”}
B @ = corf2)

'ypar®

B dREn =&T000 [N Terminal i Python Consalo

Puc. 109. Pesynbrar paboTbl nporpaMmbl

Kak 6b110 ckasaHo paHee, B s3bike Python koptexu sensioTcs HemsmeHsemMbiMU (aHano-
rMYHO cTpokam). To ecTb Hesb3A NPUCBOUTb HOBOE 3HAYEHME KAKOMY-TO OTAE/IbHOMY 3/IEMEHTY
KopTexka uian, Hanpumep, NnpuMeHUTb Metoabl append () uin extend ().

Takoe obpaleHne BbI3OBET OLUMOKY:

cor=("day", "month", "year")
cor[0]="night"

Ho mbl MoykeM co3aaTb HOBbIM KOpPTEX U3 UMEIOLLNXCA.

MNpumep 3
cor=("day","month","year")
cor 1=cor +cor

print (corl)

Pesynbrar paboTbl nporpaMmbl npeacraeneH Ha pucyHke 110.
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Runc 1
[ fUsers/userfDocunents/PythonProjectfveny/oinspythan

{'day', 'month', ‘year', 'day', 'month', 'wear'})

Process Tinithed with exit code 8

tli

=

m i

ki
?
i
(-]
=
{8

M Terminal B Pyihon Consola

Puc. 110. Pesynsrar pabotbl nporpammbi

Onuiwem OCHOBHblE OnepaLun Hag KopTexaMmu, gonycTumble B A3bike Python (tabn. 20).

Ta6bnuuya 20
Onepauuu Hap, KopTexKamu
Onepatop OnucaHue MNpumep
+ CnoeHue (KoHKaTeHauus) cl=(1,2,3)
c2=(2,3,4)
c3=cl+c?
* YMHOXeHue KopTexa Ha uncno. Onepatop cl=(1,2,3)
CO3/aéT HECKO/bKO KOMMI KopTeka, thopmar | C2=cOr 1* 3
oneparopa: C*n uanm n*c, rge ¢ — 3T0
CTPOKa, a N — HaTtypasibHOe YM1C/Io
in Onepartop npuHaanexHocT, Kotopbii Bo3- | nams= («Irina", "Marina")
BpaluaeT Tr Ue, ec/in 3/ieMeHT BXOAWT B s="Irina"
ctpoky, u Fal se, ecnu Het if s in nams:
print ("B Bamewm
KJjlacce ecTtb ", S)

ﬂ,J'IFI nepe6opa ANEMEHTOB KOPTEXKA MOXHO MNCNOJIb30BaTbh TaKMUE CTaHOAPTHbIE LWKJIbl, KaK
for nwhil e.

MNpumep 4
nams=("Irina", "Marina", "O ga")
for s in nams:

print("B Bamem kjacce ecTb

;S)

Pesynbtar paboTbl nporpaMmbl npeacraeneH Ha puc. 111
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BT e
e
Rur: 1
- fUsersfuserdDocuoments/PythonProject /veme bin/python

B sapem knecce 2cTe Irina
B papes rNBCCE ECTE Marina
B powes kADCoE eeTe  Dlgs

mE 'T,JI
=3 o

-’. s Process Tinished with exit code &
=
[]

B diFun iE B TODD B Terming e Pylbon Corscle

Puc. 111. Pesynbrar pabotbl nporpammbi

KopTekn MoryT ObiTb CNIOXKHOIO BUAA, T. €. B CBOEM COCTaBE COAEP’KaTb APYrve KOPTEXH B
KayecTse anemeHToB. Hanpumep:

cor=(1,2, (3, 4), (5, 6, 7))

B cocrtas OaHHOIO KOpTeXa COr BXOOAT eLI.I,é ABa KOpTerKa. ,D,J'IFI OOCTyna K 3/ieMeHTaM TaKo-
ro CNOXXHOIro KopTeXKa UCNOJIb3YOTCA B/IOYKEHHbIE MHOEKCDbI.

MNpumep 5

cor=(1,2,(3, 4),(5, 6, 7))
print (cor[2])
print (cor[2]11[0])

Pesynbrar pabotbl nporpaMmbl NpeacTasieH Ha pucyHke 112.

Run 1

(3, 4}
E|

Procaszs finished with axit code @

1]
.

= fun =8 TODD 8 Termansl i Pylhin Console

P Alsersduser/Docunents /PythonProj cot/venvy/bin/ pythan

Puc. 112. Pesynbrar pabotbl nporpaMmbl

Onuwem ocHoBHble dyHKuMK a3bika Python gns pabotbi ¢ koptexxamu (tabn. 21). Mo cytm

OHM CcoBNagakoT C paHee onMcCaHHbIMHU CI)yHKLIMHMI/I anAa pa60TbI CO CNMUCKaMH.
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Ta6nuua 21
OcHoBHble yHKUHUHK (MeToabl) 06paboTKK KopTexxen
DyHKuuA OnucaHue
len () Bo3Bpaluaet KONMYECTBO 3/1EMEHTOB KOpTEXKa
min () Bo3sBpallaet MUHUManbHbIN 3/1eMEHT KopTexa
max () Bosepaluaet MakcUMarbHbIi 3IEMEHT KOpTEXa
zip () Bo3zBpaluaeT KopTex 31eMeHTOB M3 NOC/eA0BaTeIbHOCTEN, NepeAaHHbIX B Kade-

CTBE aprymeHToB

count (x) | Bo3sspalaeT KOMYECTBO 3/IEMEHTOB CO 3HAYEHWEM X, BXOAALLMX B KOPTEX

index () Bosspallaet MHAEKC 3neMeHTa, BXOAALLErO B KOPTeX

sorted() Bo3Bpau.|,aeT CMAUCOK, 3/1€MEHTbl KOTOPOIro — OTCOPTUPOBAHHbIE 3/1EMEHTbI KOPTEXKa

Kak BugHO 13 Tabnuubl, K KOPTEXKaM Hesb3A NPUMEHUTb PYHKLUK, pe3ynbTaT KOTOPbIX U3-
MEHWT KopTeXK, Hanpumep | nsert .

KoHeuHo, KopTexxu MMeloT onpefeNnéHHoe CXOACTBO CO CMMUCKaMu B i3blKe NMPOrpamMMupo-
BaHuA Python. 3auem ke Toraa HyHbl KopTexxn? OnuiieM X OCHOBHbIE NPEVUMYLLLECTBA:

1) TaK KaK KOPTEXXM HEU3MEHSEMDI, TO MX UCMO/b30BaHWEe obecrneymBaeT COXPaHHOCTb AaH-
HbIX OT HenpeAHaMepPEeHHbIX U3MEHEHUH;

2) pabora c kopTexamu B a3bike Python ocyuwiectenserca 6bicTpee, 4em pabota co cnucka-
MU;

3) KOpTEXHM 3aHMMAIOT MEHbLLE MECTa, YEM CMUCKU, — OCYLLECTB/ISETCA IKOHOMMUA NAMATH;

4) B HEKOTOPbIX CUTYaALMSAX CUHTAKCUC A3bika Python no3sonseT ncnonb3osartb TONbKO KOp-
TEXM.

Mpumep 6
3apaH CrnucoK, cofeprkallmii B CBOEM cocTaBe KopTexku. HallTu Bce KopTexxu, KoTopble co-

JAepXKaT 3/IEMeHT, paBHbIN 5.

c=[(14,5),(23,41), (5,62),(1,3), (3,3)]
new cor=tuple(item for item in c if item[0]==5 or item[1]==5)
print (new cor)

Pesynbrar pabotbl nporpaMmbl NpeactassieH Ha pucyHke 113.

if: 1
E Jlserssuser/Document s PythanProject venv /i blndpython
({14, 5h, (5, &2}
my = | Proceszs finiched with exit code #
|
=
[ ]

&R =B TO0O 3 Temninal i Pyibon Comsdle

Puc. 113. Pesynbrar pabotbl nporpammbi
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NMpakTuuyeckasa yacTb
Llens pabomesr: 03HaKOMIEHUE C MOHATUEM «KOPTEX» A3blKa NMporpammupoBaHus Python.

Xod pabomei

1. OTkpbITb Ccpeny paspabotkm PyCharm.

2. 3anoNHUTb KOPTEX AECATbIO C/yYyanHbIMU UenbiMu yucnamm oT 0 o 3 BKIOYMUTENbHO.
MoacunTartb KONMYECTBO HyEN B NONYYMBLUEMCA KOPTEXKE.

Yka3zaHue. [TpymMepHbIV BUA, NpOrpaMmbi:

from random inport randint

tupl=tuple (randint (0,3) for i in range (10))
print (tupl)

k=tupl.count (0)

print ("xommuecteo 0", k)

3. Hanucatb ¢yHKuMIO, KOTOpas 3a4aéT KOPTEX, 3anosIHEHHbIM Clly4arHbIMU YUC/IaMKU U3
yKasaHHoro npomexyTtka. [livHa kopTexa Takke nepefaércsi B Kauectse aprymMeHTa yHKUMK.

Yka3zaHue. [MpuMepHbIv BUA, DYyHKUUK M NPOrpaMMbl:

from random i nport randint
def fill tup(a,b,n):
return tuple(randint(a,b) for i in range (n))
k=fill tup(1,6,5)
print ("HoBHIT KOpPTex", k)

4. [Mony4nTb KOPTEX U3 3/IEMEHTOB CMUCKA, BXOAALLMX B HEFO TOJIbKO OMH pas.
Yka3zaHue. [MpyMepHbIV BUA, NpOrpaMMbi:

1=13,7,1,9,4,2,6,8,2]
new 1=[]
for x in 1:
if 1.count(x)==
new l+=[x]
new t=tuple (new 1)
print (new t)

Bbi18006bi

B xope BbinonHeHus nabopartopHoi paboTbl Bbl MOAy4UIM NpeacTaBneHune o pabore ¢ Kop-
TeXXaMu B A3blKe nporpamMmupoBaHus Python.

KoHmponeHsie Bonpocel

1. [anTte onpenenenuns Koptexka B aA3bike Python.

2. YeM otMyaloTCA KOPTEXM OT CMUCKOB, CTPOK B si3bike Python?
3. Kakue dyHKumMM no pabote c KopTeXXaMu Bbl MOXETE Ha3BaTb?

NMpumMepbl KOHCNEKTOB YPOKOB

Tema ypoka «Lukner 8 a3eike Pythons»

Tun ypoka: OTKpbITUE HOBOIO 3HaHMS.
Llenb ypoka: 03HaKOMEHME y4YaLLMXCA C MOHATUEM CMUCKa B A3bike Python, ocobeHHocTs-
MK crninckoB. OcHoBHbIe NPUEMBI paboTbl CO CMUCKaMM.
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MnaHupyembie pesynbrarhi:

npedmemHeole: nonyyeHve MHdopmaumMm o paborte UMKAa C napameTpom B a3bike Python,
Mosy4eHUe OCHOBHbIX HAaBbIKOB MOCTPOEHUSA LIMKIIMYECKUX alTOPUTMOB;

memanpedOMemHsle; YMEHUE KOHTPONMPOBaTb U KOPPEKTUPOBaTh y4ebHylo AeATenbHOCTb,
cnocobHOCTb CTaBUTb U hopMynMpoBaThb Aia cebsa uenu 4encTeuii, NPOrHO3MpPoBaTb pe3ysbTa-
Tbl, @HA/IM3UPOBATb UX (MPUYEM KaK NMOMOXKUTENbHbIE, TaK U OTPULIATENbHbIE);

JIUYHOCMHbIE; FOTOBHOCTb U CMOCOBHOCTb 0BYYaOLWMXCA K CAMOPA3BUTUIO U JIMHHOCTHOMY
camoonpegeneHuio, copMUMPOBAHHOCTb HABLIKOB COTPYAHUYECTBA CO CBEPCTHUMKAMM; FrOTOB-
HOCTb M CNOCOBHOCTb K 06pa3oBaHMIO, B TOM YUC/le Camoobpa3oBaHumIo.

Bpems peanusayuu: 1 akageMmyeckun yac.

O6opydoBarue u Mamepuasisl; KOMMbIOTEP, MPOEKTOP, MHTEPAKTUBHASA AOCKA.

|. OTan NoCcTaHOBKM LEeNu 1 3aad ypoKa, MOTUBALMK K yHeBOHOW AeATeNnbHOCTM — 5 MUH.

[eatenbHocTb yuntens: npepnaraeT paccMOTpeTb CErofHsAWwHo TeMy «Llnknbl B s3bike
Python». Bonpocbl: 4To Bbl NoHMMaeTe nog umMknamu? HYacto v LMKbI BCTPEYAOTCS B HalLer
KU3HU?

[eaTenbHOCTb y4EHMKOB: AAlOT OonpeAeneHue LKa, NpUBOAAT NPUMeEpPbI LMKIOB.

[l. 3tan akTyanusaumm 3HaHWM ¥ NPOBHOro y4ebHOro AeUCTBUA — 8 MUH.
[eatenbHoCTb yuntens: npegnaraeT y4alumcs pellunTb cnegytowme 3ajaquun.

3apada 1. Hant cymmy Tpéx umcen, BBeEHHbIX C KNaBUaTypbl.
PeweHue

s=0

x=int (input())

y=int (input ())

z=int (input ())

S=X+y+Z

print("cymma=",s)

3apava 2. HanTtv cymmy YeTbipéx uncen, BBeAEHHbIX C KNaBuaTypbl.

PeweHue

[na pelweHus BTOpoOM 3ajauyu y4vallMecs npepnaratoT BBECTU eLLE OfHY NEpPEeMEHHYHo.
B vTore pelueHune npuHMMaeT cnepyowmn BUs:

s=0

x=int (input (
y=int (input (
z=int (input (
w=int (input (
S=X+y+z+w
print ("cymma=",s)

3apava 3. Hantv cymmy natv umcen, BBeAEHHbIX C KlaBUaTypbl.

[nsa peleHns 3ToM 3a4a4m TaKKe MOXKHO NPeaoXunTb 406aBUTb elwé ofHY NepeMeHHYIo.

Torga yuutenb 3anaér Bonpoc: a ecnu Heobxoammo Hant cymmy 100 uncen? Hago num To-
raa ucnonb3osatb 100 nepemeHHbIx? [pyrov BONpOC: @ e/ HEM3BECTHO 3apaHee KOIMYECTBO
yuncen, Kotopble Heobxoanmo npocymmuposatb? Mpu atom kaxabiv pas ana 100 nepeMeHHbIX
OyneT BbINOMHATLCA OAHA M Ta XKe rpynna AerCTBUN — BBECTU NEPEMEHHYIO U CYyMMUPOBATb eé
3HauyeHue.
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B 3tux cnyyasx nydywe, korga ectb rpynna AeMCTBUM, KOTOPYIO MOXHO BbINOIHWUTb MHOIO-
KpaTtHo. [peanaraetcs UICNonb3oBaTh LMKIbI.

[ll. 3Tan n3yyeHus Hoeoro matepuana — 16 MuH.

[esatenbHOCTb yuntensa: o6bacHAET HOBbIW Matepuan.

B s3bike Python ucnonb3ytotcs asa BMAa LMKNA: LMK C NPEfyC/IOBUEM U LMK C NapaMeT-
poM.

HauHém c umkna c npepgycnosuem. LlMkn c npeaycnoeBMeM — OfguH M3 CaMbiX YacToO UCMOJb-
3yeMbIX MPU COCTaBfieHnn nporpamm. LlMkn gaHHoro euaa npoaosiKaert BbiNoAHATL 610K one-
paTopoB, NOKAa YC/IOBHOE BblpaXKeHWe NPOoAO/IKaeT BO3BpaLLaTb UCTUHY.

Bnok-cxema umkna c npenycnoeuem npepacraeneHa Ha pucyHke 114.

s
o
¢I-"_<: YonoepHa

Teno ks

Puc. 114. Bnox-cxema uukna c npefycnoB1em

CDopmaT oneparopa u1Kna Cc npegyciosnem:

whil e <ycrnosme>:
<TeJsio UUKIa>

Kak BugHO 13 6510K-CxeMbl, Npu BbinosHeHWn umkna Whi | € cHavana nposepsietcs ycno-
Bue. Ecnn oHo NoXHO, TO BbIMOMIHEHWE UMKNA NPEeKpalLLaeTcs M ynpaeneHue nepefaercs Ha
cnepytoLmi oneparop nocse tena uvkna Whi | e. Ecnun ycnosme MCTMHHO, TO BbiNoNIHAETCA Te-
N0 UMKNa, Noc/ie Yero yC/oBue NpoBepseTcs CHOBA. Tak NPOAO/IKAETCS, NMOKA YC/I0BUE UCTUH-
Ho. Kak To/ibko ycfioBMe CTaHeT fIoXKHbIM, paboTa LMKIa 3aBepLUUTCA U ynpaBneHue nepenact-
CA cnefytoLLeMy onepartopy nocne uukna.

MNpuBeném npumepsbl LKA C NpesyCc/ioBUEM.

MNpumep 1

1=0

while i<15:
print (i)
i +=1

Mpumep 2

k=int (input ("k="))

1=0

while i<k:
print (i)
i +=2
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Ewe oamH BuA umMkna — umkn ¢ napametpoM. Linkn ¢ napameTpom BbINOMHAET YKa3aHHbIM
Habop onepaTopoB 3alaHHOE KOMYECTBO pas, KOTOPOe OMNpefensietcs HayanbHbIM U KOHEeY-
HbIM 3HaYEHUSMU NapameTpa LKA U Wwarom uukna. bnok-cxema gaHHoro uvkna npepacraene-
Ha Ha pucyHke 115.

e —— ITll'.'|l!||I_III‘G.'III |

1

Puc. 115. bnox-cxema umkna c napameTpom

Ha pucyHke 115:

| — napameTp (CYETYMK) LMKNa;

a — HavyanbHOe 3HayeHWe napameTpa;

b —KoHe4HOe 3Ha4YeHWe napameTpa;

n — war uukna (npuvpaiieHue cYéTYmKa).
Mopmar oneparopa uMKIa C napaMeTpom:

for <mapamerp umkya> I N <¥MMA NOCHENOBATEJILHOCTM MM QYHKLMUS
range () >:
<TeJyIo LMKJIa>

OpnHa u3 ocobeHHocTen unkna f or B Python coctout B TOM, uto Habop 3HayeHUit Nnapamer-
pa LMK/ia MOXHO 3afaTb C NOMOLLbO hYHKUMKU range () .

Mpexkae Yem NpuUBECTM MpUMepbl AAHHOrO LMKNa, pa3bepém Gonee noapobHo dyHKUMIO
range (). [laHHasa yHKUUSA MOXKET NPUMEHSTLCA C HECKONIbKMMU NapaMeTpamu:

range (A) — co3paétcsa nocnenoBatenbHOCTb Yucen [0, A-1];

range (A, B) — CO3[a€ETCA nocnefoBateNbHOCTb yucen [A, B), ato nonyuHtepsan, B He
BXOAMT B MOC/€00BaTE/IbHOCTb;

range (A, B, N) — co3gaértcs nocnegosarenbHoCcTb [A, B) ¢ warom N, npu 3TOM war Mo-
YKeT ObITb OTPULIATESIbHbBIM.

MprBeném npumMepbl paboTbl LUKNA C NapamMeTpoM.

MNpumep 3

for i in range(5):
print (i)

MNpumep 4

for i in range(2,16):
print (i)

IV. 3tan npoBepKy NOHMMAHUA U NEPBUYHOIO 3aKpernjeHusa — 8 MUH.
[eatenbHocTb yuntens: npegnaraeT ydawmmcs 4nsa peLleHns cneayroLine 3agaqu.
1. BoiBecTu Ha akpaH nocnegoBarenbHocTb yncen: 1, 2, 3, ..., N, rae N BeoguTtca c knaeua-

Typbl.
2. BbiBecTu Ha 3KpaH nocnegosarenbHocTb uncen 12, 22, 33, ... N2
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B nomolub gns peleHnsa npeacTaBieHHbIX Bbille 3a4ay YYuTelb MOXKET NPeasioXKuTb ce-
ayowyio «wnapranky» (puc. 116).

range (A) — co3paértca no-
c/legoBartesibHOCTb
or0poA—1,1.e.[0,A—1]

range (A, B) — co3paétcs
nocnenosaresibHoCTb ot A o B,
B He BxoguT, T. e. [A, B)

range (A, B,N) — co-
30a€éTcA nocnefoBaTeslbHOCTb
ot A no B, B He BxoauT, T. e.
[A, B),

c warom N, war moxeT 6bITb
oTpuUaTesbHbIM

range (6)

range (3, 8)

range (3,8, 2)

0,1,23,4,5

3,4,5,6,7

3,57

Puc. 116. «lUnapranka» ana gyHkumn I ange

,D,eFITEJ'IbHOCTb YYEHUKOB: BbIMOJIHAIOT 3a4aHUA y4HUTENA.

V. 3T1an KOHTPO/A YCBOEHMSA U KOPPEKLMK OUMOOK — 4 MUH.

,D,eFITeﬂbHOCTb yunuTena: npennaraeT ydyallmMmca OTBEeTUTb Ha cieaytouine Bonpochl.

1. Kakoe Bbl MOXeTe gatb onpeneneHve uukna?

2. Kakue Buapl umMkna onpepenetHsbl B a3bike Python?

3. Kakol chopmat umeeT UMK € napamMeTpom?

4. Kakor chopmat uMeeT UMKN € npenycnosvem?
[eAatenbHOCTb YYEHUKOB: OTBEYAIOT Ha BOMPOCHI yunUTenNs.

VI. UHdbopmaumsa o noMalHeM 3aaHWU, MHCTPYKTaXK MO ero BbiNOMHEHUIO — 2 MUH.

,u,eFITeﬂbHOCTb yyutend: npennaraet ydaummca pewnTb JoMa ciegyoulyio 3agavy, Kotopas
6bina npennoykeHa B Havasieé ypoka: HaWUTK CyMMy 10 vyucen, BBe,EI,éHHbIX C KnaBuartypbl.

VII. 3tan pednekcrm oeaTenbHOCTU Ha YPOKe — 2 MUH.

,D,eFITeﬂbHOCTb yunuTena: npegnaraet yd4aumMmcAa oueHUTb CBOIO AeATE/IbHOCTb Ha YpPOKe. ,D,J'IH
3TOro H606XO,EI,I/IMO OTBE€TUTb Ha cnepyrouime sonpochbl.

1. YTo HOBOrO S y3HaN ceroaHs Ha ypoke?
2. [MoMoKeT N1 MHe 3Ta MHOpMaLUs peLuaTb 3aJadu Ha asbike Python?
3. Cuurato nu A cBoto paboTy Ha YpoKe ycrnewwHon?

Tema ypoka «Paboma co cnuckamu 8 Python»

Tun ypoka: OTKpbITUE HOBOIO 3HaHMS.
Llenb ypoka: 03HAKOMEHWE y4YaLLMXCA C MOHATUEM CMUCKa B A3bike Python, ocobeHHocTs-
Mu crninckoB. OcHoBHbIe NPUEMBI PaboTbl CO CMCKaMM.

Mnanwm pyemMblie pe3ysibtaTbi:

npeodmMemHeole: nNonyvyeHne vHgopmaumMm o cnuckax B Asbike Python, oCHOBHbIX HaBbIKOB

06paboTKM CNUCKOB;
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mMemanpeoOMemHbIe; YMEHUE KOHTPONMPOBaTb U KOPPEKTUPOBATb y4eOHYyl0 AeATeNbHOCTD,
CNOCoBHOCTb CTaBUTb U hopMyMpoBaTh Ans cebs uenv encTeni, NPorHO3MpoBaTh pesysbra-
Tbl, aHaNIM3MPOBaTb UX (MPUYEM KaK NOJSIOXKUTESbHbIE, TAK U OTPULLATESIbHbIE);

JIUYHOCMHbIE; TOTOBHOCTb U CMOCOBHOCTb OOYYAOLMXCA K CAaMOPA3BUTUIO U JIMHHOCTHOMY
camoonpeaeneHuto, cpopMMpOBaHHOCTb HABLIKOB COTPYAHWYECTBA CO CBEPCTHUKAMM; rOTOB-
HOCTb M CNOCOBHOCTb K 06pa30BaHUIo, B TOM YUCe caMoobpasoBaHMIO.

Bpewms peanusauuu: 1 akapeMUyeckui yac.

Ob6opydoBaHue u Mamepuasibl: KOMMbIOTEP, MPOEKTOP, MHTEPAKTUBHASA AOCKA.

l. 3Tan NocTaHOBKM LeNu 1 3a4ad ypoKa, MOTUBALMK K yHeOHOW AeATeNbHOCTU — 5 MUH.

HesatenbHOCTb yuntens: coobLiaeT yyawmmMcs, YTo CEroaHA OHU NO3HAKOMSATCA CO CTPYKTY-
poK JaHHbIX B A3bike Python. Ecnu paHee Ha 3aHATUAX yyalimecs paboTtanu C nepeMeHHbIMMU,
KOTOPbl€ XPaHWU/N TONIbKO OAMHOYHbIE 3HAYEHUA, TO CMIMCKU AaAyT HAM BO3MOXKHOCTb XPaHWUTb
Habopbl AaHHbIX.

[l. 9Tan akTyanusauum 3HaHU M NPOBHOro yyebHOro AeNCcTBMA — 8 MUH.
[eatenbHOCTb yunTens: npegnaraet pewwmnTb y4aLlMMCsa HECKOSbKO 3a4auy.
[eAtenbHOCTb YYEHWMKOB: peLlatoT 3a4aum, NpeaoXKeHHble yYuTenem.

3agava 1. BoiBecTy Ha 3KpaH Bce 4€THble yncna ot 1 go 50.

PeweHue
for i in range (1,51):
if 1i%2==0:

print (i)

3apaya 2. Haitu cymmy n uncen, BBEAEHHbIX C KNaBUaTypbl.

PeweHue

n=int (input ())

s=0

for i in range (1,n+1):
k=int (input ())
s+=k

print ("cymma=",s)

3apaya 3. aHbl n yncen, HAUTU CYMMY YUCEN, MEHbLLMX CPeaHero apugMeTUYecKoro.

PeweHue

Mpu pelweHun TpeTber 3ajayun yyalmecsa cHadana nonpobyioT pewwunTb eé aHanoruu-
HO BTOpPOMW 3ajadye, HO OyayT MCMbITbiBaTb 3aTpyaHeHus. [MosatoMmy yuutens npennaraer
nepenTH K HOBOW TeMe, a 3aTeM nonpoboBaTb PeLMTb TPETbIO 3a4ady C MCMOJIb30BAHWEM
CMUCKOB.

[ll. 3Tan n3yyeHus Hooro matepuana — 16 MuH.

[eatenbHoCTb yunTens: o6bACHAET HOBbIM MaTtepuan.

Cnuckn — 3TO ynopsinoueHHas U U3MeHsieMas NocnefoBaTe/lbHOCTb 3/1IEMEHTOB. JNeMeH-
Tbl OJHOrO CNUCKa MOryT UMeTb OAMHAKOBbLIM TWUM, HO AOMYCKAIOTCA M CMELUAHHbIe CMUCKU.
DneMeHTbl CMMCKa 3aK/oYaloTCsA B KBaApaTHble CKOOKM.

Yuuteno npvBOAMT NPUMEpPbI CMUCKOB, MPOCUT YHaLLMXCA yKa3aTb TUN 3/IEMEHTOB CMMCKa:

[31, 772, 903,-19, 62]
[55.2, 90.4, 87.12]

B copeprkanue 107




CETb LLEHTPOB LLU®GPOBOTO NMPOrPAMMUPOBAHUE

/
| i
‘ OBPA3OBAHUSA AETEN «IT-KYB»

abC n <<’ n Cdell , n ef gll :|
12, 144, "xor", "and"]

[eatenbHOCTb y4E€HMKOB: Ha3bIBAOT TUMbI CUCKOB.

Yyutenb nogyepKUBaET, YTO CMIMCKU MOTYT COCTOSITb U3 PasfiMyHbiX OOBHEKTOB: YMCES, CTPOK
W paxke Apyrux cnuckos. B nocnegHeM cnyyae cnvcku HasbiBaloT BAOXKEHHbIMU. [lycTom cnu-
COK He COflep)XWUT 3/1eMeHTOB, 0bo3HavaeTcs TaK: a=[ ] .

lNpumep BNOXXeHHOro crnucka:

[[123],[2,4,6],[2,4,8]].

Hanee paccmarpueatoTcs cnocobbl 3a4aHus CrvcKa:

1) B KBaApaTHbIX CKOOKaX Yepes 3anaTyro Nepednc/IuTb ero 31eMeHTbI:

a=[4,8,10]

2) ucnonb3osatb hyHKUMiO | i St :

a=list (range (20));

3) ncnonb3oearb yHKuMIo hyHKumio I andi Nt M3 mopyna random ANS 3a4aHUS 3NeMeH-
TOB CMMCKA Clly4anHbiM obpasom:

a=[randint (-10,10) for i in range(20)]
4) 3apatb CNUCOK C KNaeuatypbl:
a=[input () for i in range(10)]

Takke ons popMUPOBaHMA CMIUCKA C KIAaBUATypbl MOXHO MPELNIOXUTb clefyowmi dhpar-
MEHT:

a=1[]

n=int (input())

for i in range(n):
k=int (input ())
a.append (k)

Yuutenb Takke OTMeYaeT, YTO KaXKAbld 3/IEMEHT CNUCKa MMEEeT CBOW HOMep — WHAEKC.
C nomoLbio MHAEKCA MOXXHO 0BPaTUTLCA K KaykAoMy 3neMeHTy. Hymepaums aneMeHToB cnvcka
Ha4yMHaeTcsa C Hyns.

Paccmotpum npumep pns cnucka A:

Unpekc 0 1 2 3 4

AnemeHT 6 9 —1 2 0

JneMeHT ¢ MHaekcom 2 paeeH —1: A[0]=-1.

Yuutenb coobuuaert, yto B Python Takke peanusosaHa otpuuarenbHasa uHgekcaums. Otpu-
LarefibHaaA MHOeKCcaLMsa HauUMHaeTCAa C KOHLa CrucKa:

Unpekc -5 —4 -3 -2 —1

AnemeHT 6 9 —1 2 0
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dnemeHT ¢ nHpekcom —1 paeeH 0: A[-1]=0.

MHorga otpuuatenbHylo MHAEKCaumio yaobHee MCMonb3oBatbh 415 MOyYeHUs nocieaHero
3/IeMEeHTa B CMUCKE, MOTOMY YTO HE HY)KHO 3HaTb AJIMHY CMKCKa, Y4TOObl NOMy4YMTb AOCTYN K MO-
cnegHeMy 3/IeMeHTy.

DNieMeHTbl CMMCKa MOXHO BbIBOAWTb Ha 3KpaH. JTO MOXHO cAenatb MM C MOMOLLbIO
oTAeNibHOro oneparopa pri nt:

print (a)
WSIM UCMNONb30BaTh Clenyowmnn hparMeHT:

a=[2,5.9,10,8]
for i in range(len(a)):
print(ali])

NnBO BbIBECTU 3M1EMEHTbI CMIUCKA B O,EI,HOI\;1 CTpOKe:

a=[2,5.9,10, 8]
for i in range(len(a)):
print(af[i],end=" ")

Takxxe yuntenb paccmarpvBaeT BHYTPEHHee NpefAcTaB/eHWe CMUCKOB: XPAHATCS yKasartenu
Ha obbeKTbl, a He camu obbeKTbl. Python pasmelaert anemMeHTbl CUCKa B NaMsATH, 3aTeM pas-
MeLLaeT yKa3aTe/IM Ha 3TU 3/1eMeHTbl. Takum obpasom, cnucok B Python — 310 maccus ykasa-
Tenemn.

IV. 3Tan npoBepKy NOHUMaHUS U NEPBUYHOIO 3aKpenieHus — 8 MuH.

[eatenbHocTb yuntens: npegnaraeT ydawmmcs 4N peLleHns cneayroLne 3agaqu.

1. 3apartb cnucokm=[3, 9, 0, 6, -2]. BbiBECTM Ha 3KpPaH TPETUIN U NOCNEAHUIN SNIEMEHTBI.

2. 3apatb Ccrnmvcok

a=["mother","father", "sister", "brother"].

BbiBecTv Ha 3KpaH 371eMeHTbl CNCKa OAMH 3a ApYruM.

3. 3apatb cnimcok gnvHon 10 cnyyaiHbiM obpasoMm. BbiBecT cnmncok Ha 3KpaH pasHbiMU
cnocobamu.

,D,eFITeﬂbHOCTb YY4E€HUKOB: BbIMONTHAIOT 3aaHUA YYUTENA.

V. 3T1an KOHTPONA YCBOEHMSA U KOPPEKLMK OLUIMOOK — 4 MUH.

[eatenbHoCTb yunuTens: npepiaraer y4alwmumcs OTBeTUTb Ha CiefytoLiue BONpocChI.
1. Kakoe onpegenexue cnucka B A3sbike Python Bbl MoXxeTe aath?

2. Kak MO>KHO 3apaTb CNMCOK B A3bike Python?

3. Kak BbIBeCTM cnmucok Ha akpaH?

4. Kak 06paTtntbCs K 3/1eMeHTy crnucka?

5. Kakvie cnocobbl uHaeKcaLmm 3neMeHToB cnucka B sisbike Python Bbi 3HaeTe?

,D,EF-ITEJ'IbHOCTb YYEHUKOB: OTBEYalOT Ha BOMPOChHI y4UTenA.

VI. UHdbopmaumsa o goMallHeM 3alaHnUK, MHCTPYKTaX MO €ro BbIMOJIHEHUIO — 2 MUH.

[eatensHOCTb yuutens: npegnaraer yyaluMca pewnTb AoMa CriefytoLlyto 3aady: 3aaatb
Cnncok anvHou 15 cnyyaiHbiM o6pasom. BbiBecTn Ha 3KpaH CyMMy MATOro M AeCATOro 3/1eMeH-
TOB.
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VII. 31an pednekcuu aeatensHOCTM Ha YpoKe — 2 MUH.

[eatenbHOCTb yunTensa: npeanaraeT y4allMMCs OLEHUTb CBOIO AeATEIbHOCTb Ha ypoke. [ns
NpoBeAeHWs AAHHOro 3Tana MOXHO CO34aTb MHTEPAKTUBHbIM pPecypc, Hanpvmep B CepBUCE
https: / /learningapps.org/ (puc. 117).

H nanHGETRD H UBCTHUHE H HeasaaneH
ADBONSH cBOSA [oacieH cacan CHOGH
OERTENEHOCTEHI DEATENEHOCTER OERTENEHCCTED
HE ypoKe Ha ypore HE ypoxe
.

O

Puc. 117. Pecypc ons npoBegeHus atana pedrekcum

Tema ypoka «Paboma co cmpokamu 8 Python»

Tun ypoka: cucteMaTmsaums 3HaHWN.
Llens ypoka: cuctematmsaumsa U 3aKpensieHne 3HaHWi yyawmuxcs o paboTte Co CTpOKaMu B
A3bike Python, ocobeHHOCTAX CTpOK. 3aKpensieHne OCHOBHbIX MPUEMOB PaboTbl CO CTPOKaMMU.

MnaHupyemblie pesynbrarhbi:

npedmMemHeble: nonyyeHre MHdopmaLmmn o cTpokax B A3bike Python, 3akpenneHuwe ocHoB-
HbIX HaBblKOB 06PabOTKM CTPOK;

memanpeOMemHbIe; YMEHUE KOHTPOSIMPOBaTb U KOPPEKTUPOBATb y4eOHYylo AeATeNbHOCTD,
CNOCOBHOCTb CTaBUTb U hopMYMpPoBaTh Ans cebs uenu AencTeni, NPorHO3MpoBaTh pesysbra-
Tbl, @aHaNIM3MPOBaTb UX (MPUYEM KaK NOJSIOXKUTESbHbIE, TAK U OTPULLATESIbHbIE);

JIUYHOCMHbIE; TOTOBHOCTb U CMOCOBHOCTb OOYYAOLMXCA K CAMOPA3BUTUIO U JIMYHOCTHOMY
camoonpeaeneHuto, cpopMrpoOBaHHOCTb HABBIKOB COTPYAHUYECTBA CO CBEPCTHUKAMM; rOTOB-
HOCTb M CMOCOBHOCTb K 06pa3oBaHM1Io, B TOM YnCe caMoobpasoBaHUIo.

Bpems peanusauuu: 1 akapeMnyeckui yac.

Ob6opydoBaHue u Mamepuasibl: KOMMbIOTEP, MPOEKTOP, MHTEPAKTUBHASA AOCKA.

|. 9Tan NnocTaHOBKM LEenu 1 3a4a4 YpoKa, MOTMBALMK K y4eOHOM AeATeNlbHOCTY — 5 MUH.

[eatenbHOCTb yunTens: npegnaraet y4alMMmcs BCMOMHUTb paboTy Ha npeablayLmx ypo-
Kax: C KaKMMU CTPYKTypaMm AaHHbIX Benacb pabora?

LeAatenbHOCTb YYEHUKOB: OTBEYAIOT Ha BOMPOCHI yunUTens.

Hanee yuutenb coobuiaet, 4To Ha cerogHslwHeM ypoke Oyaer npopomkeHa pabora co
CTpokamu B fA3bike Python.

[l. 3Tan akTyanusauum 3HaHWM M NPobHOro yuebHoro fencTens — 8 MUH.
[eatenbHoCcTb yunTens: npennaraeT yyallMMCs OTBETUTb Ha BOMPOCHI CeAytolero Tecta
no teme «CTpoku B si3bike Pythons.

1. K anemeHTy cTpok# B A3bike Python MoxkHO 0bpatutbes
a) No MHAEKcy
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6) c nomMowbto onepartopa pri nt
B) C MOMOLLbIO BbIBOAA Ha 3KPaH
r) TONbKO UCNOMb3yA CTPOKY LESIMKOM

2. OyHKUMA len (cTpoka) BO3BpaLLaeT
a) NepBbli 3/1EMEHT CTPOKH

6) ASIMHY CTPOKM

B) CMUCOK M3 CUMBOJIOB CTPOKM

r) NycTyto CTPOKy

3. Y70 BbIBELET Ha 3KpaH crepyowmi pparMeHT NporpaMmbl?

s="123"
for kxin s:
print (s)

a) 1

2

3
6) 1 2 3
B) 123 123 123
rNnlili1

[ll. 9Tan 3akpenneHuns Hosoro marepuana — 16 MuH.

LesatenbHocTb yunTens: npeanaraeT y4alMMCcs pewwnTb HECKObKO 3a4a4 Ha A3bike Python.
Mpu pewweHnn 3TMX 3adad NOTPeObYIOTCA 3HAHUSA, KaK paboTtarb C NO3MULMOHHLIMU CUCTEMAMMU
cuncneHus. [1ns 3Toro yyawmMcsa MOXKHO NpefocTaBUTb HEOObLUYIO «LUMNaprasKy» no AaHHOM
Teme (puc. 118).

MO3MLMOHHBIE CHCTEMbLI CHMCIEHHWA

Tl Tisaa SYHE aiHER CleHaBdHEE  AadhapET

AR AT 16 Bl B3 A5 4T R0

AL <. 1 |

UL e o AL E Do 1§ L P R L TR S
AN D ET

Puc. 118. «LLnapranka» no cuctemam cyvcrieHus
Cnuncok 3apavu:
1) npoBepuTb, ABNAETCA NN BBEAEHHASA CTPOKA ABOUYHLIM YACIIOM;

2) nepesectu BBEAEHHOE C KnaBuatypbl 4BONYHOE YUCJIO B A€CATUYHOE;
3) nepeesectu BBEJEHHOE MoJib30BaTe/ieM AeCATUYHOE YNC/IO B wectHaguarepuyHoe.

MNpumepHoe pelleHMe AaHHbIX 3a4a4 NPeAcTaBeHO HUXKeE.
3apava 1

s=input("s=")
£=0
for i In s:
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if i=='0" or i=='1"':
f+=1
if f==len(s):
print ("onBowuHOe umcio")
el se:
print ("He nBOMYHOe umMcyO")

3apava 2
s=input("s=")
v=0
k=0
for i in range(len(s)-1,-1,-1):
v+=int (s[i]) *2**k
#fprint (s[i])
k+=1
print (v)
3apava 3
n=int (input())
s=""'
while n>16:
r=n%6
n=n//16
if r<10:
buf=chr (r+48)
el se:
buf=chr (r+55)
s=buf +s
if n!=0:
if n<10:
buf=chr (n+48)
el se:
buf=chr (n+48)
s=buf +s
print (s)

,u,eFITeﬂbHOCTb YYE€HUKOB: BbIMOJIHAIOT peLlleHne 3aaad.

NMPOrPAMMUPOBAHUE

IV. 9Tan npoBepKM NOHUMaHUS U NEPBUYHOIO 3aKpenieHus — 8 MuH.

,D,eFITEJ'IbHOCTb yyuTena: npennaraeT ydalmmca pewntb HECKOJIbKO 3a4a4y KakK BpPYYHYIO, TaK

MOMOLLbIO pa3paboTaHHbIX NPOrpamm.

1. lMepeBecTn YNCNO U3 ABOUYHOMN CUCTEMbI CHUCIIEHUSA B LECATUYHYIO:

a) 10101011;
6) 11001110;
s) 1010101.

I'IepeBeCTM 4YUCNO U3 ,EI,eCFITM‘-IHOl\;i CUCTEMbI CHUCNEHNA B LWLECTHaAUATEPUYHYIO!

a) 388;
6) 290;
B) 1035.
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ﬂ,eHTEHbHOCTb YYEHUKOB: BbINOJIHAKOT pelleHne 3aaad, CpaBHUBAKOT CKOPOCTb pelleHuA,
AenakoT BbiBOAbI.

V. 3T1an KOHTPONA YCBOEHMSA U KOPPEKLMU OLUIMOOK — 4 MUH.

[eatenbHoCTb yunuTens: npepiaraert ydalwumMcs OTBeTUTb Ha CliefytoLuue BONpocChI.

1. Kakue dyHKuMM ana paboTbl co cTpokamu B A3bike Python Bbi cerogHs ncnonbzosanu?

2. Kak cnepyeT BbiNOMHATL NEPEBOA, YMCIA U3 ABOMYHOM CUCTEMbI CHMC/IEHUS B LECATUY-
Hyt0?

VI. Undopmauus o fomaluHeM 3afaHUM, MHCTPYKTAX MO €ro BbIMOSIHEHUIO — 2 MUH.

JeatenbHocTb yuutens: coobliaeT foMallHee 3afaHue: NepeBecTy YUCIO U3 LeCATUHHOW
CUCTEMbI CYUCNEHUS B N-UYHYto, rae 2 < n < 9.

VII. 31an pecdnekcuu peatensHOCTU Ha YpoKe — 2 MUH.

[eatensHOCTb yunTens: npeanaraer y4awmmcs OLEHUTb CBOIO AEATENbHOCTb Ha YPOKe, OT-
BETMB Ha C/lieaytoL e BOnpochl.

1. Y70 HOBOrO 51 y3Han cerogHs Ha ypoke?

2. Cuutalo nu A CBOKO cerofHsALWHIO paboTy Ha ypoKe ycnewHomn?

3. 3HaHMA U3 KaKKX TeM Kypca MH(DOPMATUKK A CErOAHSA UCMONb30Bas NPU peLleHnr 3aay
Ha ypoke?

®dopma arTecTauum, NpuMepbl KOHTPOSIbHO-OLLEHOUYHbIX MaTep1asioB

Bo Bpema nposegeHus Kypca npennonaraeTcsi TeKyLMi, NMPOMEXYTOUYHbIA WM MTOrOBbIM
KOHTPOJIb.

TeKyLMii KOHTPOSIb OCYLLECTB/ISIETCA PEryisipHO BO BPEMS NPOBEAEHUs Kaxaoro nabopa-
TOPHOTO 3aHATUSA, 3aK/TIOYAETCA B OTBETE YYALLMXCSA HA KOHTPOJIbHbIE BOMPOChI!, AEMOHCTPALIMK
MOJly4YeHHbIX NPOrpamMm, (PPOHTasIbHBIX ONPOCAX, MPOBOAUMbIX YUUTENEM.

Takke B TEMATMYECKOM M/IaHMPOBAHUM MPEANOosaralTCs ABE MPOMEXYTOYHbIE KOHTPOJIb-
Hble paboTbl.

KoumponoHnas paboma 0ns npoBepku nonyyeHHoix HaBoiko8 no memam
«YcnoBuoiii onepamop ifs, «Ljukner 8 a3vike Python»

1. Haitn paccrtosiHve mexay ABYMS TOYKaMM, 3aJaHHbIMM Ha MJIOCKOCTU MX KOOpAW-
HaTamu.

2. BbluncnuTb 3Haderne dyHKumumn y(x) = x> — 7x + 8 nna 3agaHHOro ¢ KnasmaTypbl 3Haue-
HWUA aprymeHTa X.

3. Onpepenntb, CKOJIbKO MOMOXUTENbHBIX CPeAn TPEX BBEAEHHBIX C KNaBUATYpbl YMCer.

4. NpoBepuTb, NPUHAAIEKUT /M TOUKA C KOOpAMHATaMH (X, y) YacTu urypbl, U3006parkeH-
HOM Ha pucyHke 119.

Haltn cymMy HeYETHbIX fenutenein BBeAeHHOro C KnaBuaTtypbl HaTypasbHOro Yy1cna.

[Ba uncna Ha3bIBalOTCA ApYKECTBEHHBIMU, €CJIU KaXKL,0e PaBHO CyMMe AefnnTenen Apyroro,
MCKtoYas camo 3To yncno. Haitu Bce gpykecTBeHHble Yucna, He npeBocxoasiume k.

HaltTu Bce Tpéx3HayHble YnCNa, KOTopble NpU YBESIMYEeHWU Ha 2 pensaTcs Ha 3.

Havt Bce YeTbipéx3HayHble YMcna, Y KOTOPbIX CyMMa KpanHWx uMdp paBHa cymMe cpep-
HUX (Hanpumep, 3221).
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Puc. 119. Unnoctpaumsa K 3agade

KoumponoHnas paboma 0ns npoBepku nony4yeHHoix HaBoikoB8 no memam «Cnucku 8
a3eike Python», «Paboma co cmpokamu 8 sa3eike Python»

1. B cnucke X u3 50 anemMeHTOB HaWTU HAUMEHBLLWIA 3/IEMEHT U 3aMEHUTb ero 3HayeHueM
CYMMbI BCEX 3/IEMEHTOB, NPEALIECTBYIOLLUX eMY.

2. [laHbl gBa cnucka. Monyuntb TpeTui CNUCOK, BKIOYAs B HEMO TOJIbKO T€ 3/1IEMEHTbI, KOTO-
pble BCTPEYAOTCHA B UCXOAHbIX CMMUCKAaX TOJIbKO OAMH pas.

3. B cnucke X u3 30 aneMeHTOB HaUTU HaMBONbLUWMI 3/1EMEHT, NOC/Ie Yero HOPMUPOBATbL BCE
3/1EMEHTbI CMMCKA, Pa3fesivB UX 3Ha4YeHUA Ha 3HayeHue Haubosbluero 3fnemMeHTa. 3HadeHue
HaubOsbLLEro 3/IEMEHTA, €ro HOMEP BbIBECTU HA 3KPaH.

4. OTpepakTvpoBatb NpeasioXKeHue, yaanss U3 Hero AMWwHWe npobenbl, OCTaBNAAS TONbKO
no ogHoMy npobeny mMexay cnosamu

5. [laHa cTpokKa, coaepkalas He MeHee S C/loB, 3a NOCNEAHMM C/IOBOM — TouKa. BbiBecTu
BCe C/I0Ba NOC/IeA0BaTe/IbHOCTH, NpeABapuUTeNnbHO NpeobpasoBaB Kaxk4oe M3 HUX Mo cregyto-
LLEeMY Npasuy: NepeHecTm nepsyto OYKBY B KOHEL, C/IOBA, 3aTEM, €C/I C/IOBO HEYETHOM AJIMHbI,
TO yAanuTb ero cpeaHioo byKey.

6. Haitt npoueHTHOE copeprkaHue Ludp B UICXOOHOM TEKCTE.

7. Ana kakporo cMmBoOna BBEAEHHOrO C K/aBMATypbl C/IOBA yKasaTb, CKOJIbKO pa3 OH
BcTpeuaetcs B cTpoke. CoobuieHne 06 0gHOM CMMBONE LOKHO BbIBOAUTLCA He Bonee oa-
HOro pasa.

MoXXHO npennoXutb Cnegylowmue KpUTepUM OLEHMBAHMA KOHTPOJIbHbIX 3adaHui
(tabn. 22).
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Tabnuya 22
Kputepuu oueHMBaHUA KOHTPOJIbHbIX 3a8aHUMU
Hab6paHHbii 6ann OueHka Kputepuii
5 Bbicokuit ypoBeHb | [onyyeH nonHbIv M pa3BEPHYTHIM OTBET HA BOMPOC, NpU-

BeAEHbl UTIOCTPUPYIOLLE OTBET NPUMEpbI, NOJyYeHbI
OTBETbI HA [OMOJHUTENbHbIE BONPOCHI NPenogaBaresis

4 CpepHuit ypoeeHb | [MonyyeH NonHbIM M pa3BEPHYTbIA OTBET Ha BONPOC, NpU-
BeZleHbl TIOCTPUPYIOLLME OTBET NPUMEPDI, HO He Nony-
YeHbl OTBETbI Ha JOMNOJIHWUTE/IbHbIE BOMPOChI Npenojasa-
Tens

3 Hu3kuit ypoBeHb MNonyyeH HeMosHbIM OTBET Ha BOMPOC, HE NPUBELEHbI USl-
NIOCTPUPYIOLLIME OTBET NPUMEPbI, NOyYeHbl HEMOJHbIE
OTBETbI HA AOMOJIHUTEIbHbIE BOMPOCHI Npenoaasaresns

Marepuanbl pna opraHusauuu U NpoBeaeHUs y4ebHo-uccnenoBaTenbCcKon
U NPOEKTHOW AeATEeSIbHOCTU WKO/IbHUKOB

MpoeKT no NporpaMMUpoBaHUIO NPeaCcTaBiseT COOON NPOEKT, pe3y/ibTaToM KOTOPOro AB/SA-
eTcs NporpaMma A5 PeLeHus Ton uam nHom 3agadn. OcobeHHOCTbIO ABAETCA TO, YTO OAHA U
Ta )Ke 3ajlaya B 3aBUCMMOCTU OT YPOBHSA NMPOPABbOTKM MOXKET ObITb peLleHa Kak HauMHatoLLMM,
TaK U OMbITHBIM MPOrPaMMUCTOM.

Mpw BbINOAHEHUM NPOEKTA NO NPOrPaMMUPOBAHMIO yHaLLMECA UMEIOT CliefytoLLMe BO3MOMXK-
HOCTU: BblpaboTaTb yMEHWE CaMOCTOATENbHO (hOPMYNIMPOBATL LENW M 3a[ia4u NPOEKTa, NaHu-
pOBaTb CBOIO AEATENIbHOCTb, MOBbLICUTb YPOBEHb MPOrPaMMMPOBaHUA Ha A3bike Python, nony-
YUTb YMEHUWEe NPeacTaBaATb Pe3ybTarbl CBOEN AeATENIbHOCTHU.

MpoekT MoXKeT pa3pabatbiBaTbCs UHAMBUAYANBHO UNK rpynnon yyawmxcs. Ecnu 3apaya po-
CTaTOYHO C/I0XKHas, TO MPOEKT MOXET ObiTb Pa3bUT Ha Noasajadyu, noanpoekTsl. Kaxayo noa-
3ajayy OyayT BbIMOMHATL Pas/iMuYHbIE FPYNMbl y4acTHUKOB npoekta. Hanpumep, ogHa rpynna
3aHUMMaeTca pa3paboTKoi anroputMa, apyras rpynna — HernocpefcTBEeHHO HanMCaHUEM U OT-
najgKon Koga Ha A3bike Python, TpeTbss — NOAroTOBKOM K Npe3eHTauMu npoeKTa.

MnaH paboTbl HaZ NPOEKTOM MO NPOrPaMMUPOBAHWIO MOXKET COBMaAaTh C 3Tanamu paspa-
60TKM nporpammsl (puc. 120).

BoipaboTka OnucaHue
Boibop Tembl - TpeboBaHUA K - | GYHKUMOHMpOBAHKA
nporpamme nporpammoil
OnucaHue ‘ OnucaHue HanucaHme Koja
CTPYKTYpbI . anroputma ApOrpaMMi
nporpammbl , nporpammbi
1

MNoaroToBKa K
‘ 3aluTa NpoeKTa

TecTUpoBaHHe u 3alMTe NPOeKTa (caava
oTnagKa (noaroToeka | | )

LOKYMEHTaLUMH) |

Puc. 120. 3tanbl npoekTa
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B nomolLb yyacTHMKaM NnpoeKTa MOXKHO NPEeasioXKUTb 3aNONHUTb CNEAYIOLUA YYETHbBIN JTUCT.

NMpoeKT no nporpaMMuUpoBaHUIO

Tema npoekma:

TBopueckoe HazBaHue (npu Hanu4uu):
OcHoBononazarouuti Bonpoc:
ABmopvr.

1.

2.

3.

lpedmemHas obaacme:

Kpamkas aHHomauyus:

3manei BbinosHeHUS NpoeKkmMa:

Mpy noprotoBke K 3aliuTe MNPOEKTa yyalmmcs HeobxoauMo chenartb NpeseHTauuio M
[OK/afl, B KOTOPOM OTPaKaloTCA OCHOBHbIE 3Tanbl pa3paboTKu NporpamMmbl, NpeacTaBieH an-
FOPUTM peLleHus 3afadu, AaH JIMCTUHT NPorpaMMbl, chopMysIMPOBaHbl OCHOBHbIE pe3ynbTaTbl
paboTbl. MOXXHO NPeasioXnTb B MOMOLLb YYaLMMCA 3aN0IHUTb CleaytoLLMI YeK-/NCT.

1. AHHOTauumA.
2. CopepkaHue.
3. NocTtaHoBKa 3agauu:
a) BO3MOXHOCTU MCMOJIb30BaHUSA NPOrpammbil;
6) onucaHue nHTepdeica.
4. ®opmanusaums anroputma:
a) nepeyeHb noanporpamMm (Npu HanUumm);
6) onucaHue anroputma (6710K-cxema unu noapobHoe ClI0BECHOE ONMUCaHWE airopuTMa).
5. JluctuHr nporpammel (TEKCT Nnporpammsi).
6. TectoBble NnpumMepb:
a) pesysnbratbl paboThl;
6) CKPUHLLOTbI pe3ynbTatos paboTbi.
7. OnucaHue pasmeLLeHus.
8. TpeboBaHUsa K NpOrpaMMHbIM M anmnaparHbiM CpeAcTBaM.

Ina oueHnBaHua npoekta MoryT 6biTb pa3paboTaHbl creuuasbHble OLEHOYHbIE JIUCTbI.
B tabnuue 23 npeacrasneH npuMep OLEHOYHOrO JIUCTA.

Tabauya 23

JlucT oueHMBaHUA NpoeKTa

Kputepuit oueHuBaHus 1-a rpynna 2-a rpynna

AKTyaJ'I bHOCTb TEMbI

CootBeTcTeue cofepyKaHus NPOeKTa 3asB/eHHOM
Teme

TexHuYecKas CNoXXHOCTb paspaboTaHHOM npo-
rpammbl
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OKoHuyaHue

KpuTtepuit oueHuBaHus 1-a rpynna 2-a rpynna

OpwurvHanbHOCTbL anropvTma

[u3zaiiH nHtepdeiica

CreneHb pa3paboTaHHOCTM NPOrpammbl

anIMEHeHVIe nporpaMmmsbl OonA peweHna aHano-
F'MYHbIX 3a4a4

Utorosoe konnyectso 6annos

Tembl npoekmo8

Hurke nprBeaeHbl BO3MOXKHbIE TEMbI UCCNIEA0BATENIbCKUX MPOEKTOB YYaLLMXCA.
1. KoHBepTOp uncen (nepesop YMcna B N-MYHYIO CUCTEMY CHUCTIEHUS).

2. Wndpoeanblmk Tekcta (peanmsauma wudpa Llesaps).

3. KomnbloTepHbIH TecT.

4. Peanuzaums urpbl «KameHb, HOXHULbI, Bymara.

5. Kanbkynatop pns unoteku.

Huxe npueeneH npumep npoekTa «[llepeBop yMcna B pUMCKYO CUCTEMY CHUCTIEHUS».

[ns peanusauuv faHHOro Npoekta HeoHXOAMMO CHadana pPaccMOTpeTb Crnocobbl npes-
CTaB/IEHUA YNCEN B PUMCKOM CUCTEME cUUCNieHns. Yyalumecs MoryT NpeacTaBnsaTb CnefyoLwyo
uHgopmaumio.

Kak n3BectHo, puMcKas cucteMa CYUCNEHUS ABNAETCA HEMO3UUMOHHOW. [ins 3anuck yucen
MCMob3ytoTCA OYKBbI TATUHCKOrO andaeura.

B Tabnuue 24 ykaszaHo COOTBETCTBUE MEXAY apabCKUMKU YUCNaMK U UX PUMCKUM NPeacTaB-
neHuem.

Tabnuya 24
CooTBeTcTBME MeXAY apabCKUM YMCNaMU U PUMCKUM NpeacTaBieHUueM
Yucno PumMckoe npepcraBneHume
1 I
5 \Y
10 X
50 L
100 C
500 D
1000 M

B copeprkanue 17
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OBPA3OBAHUSA AETEN «IT-KYB»

[na 3anucy ymcna Mcnosib3yerca cremylollee NpPaBuo: Kakabld MEHbLUWIA 3HAK, NOCTaB-
NEHHbIN cfieBa OT GOSbLLEro, BbIYUTAETCA M3 HEro; KaXKAblM MEHbLUMK 3HAK, NOCTaB/IEHHbIN
cnpaea ot 6osnbluero, npubasnseTcs K Hemy.

MpuMepbl NpeacTaBneHUs Yucen B PUMCKON CUCTEME CUUCTIEHUSA:

IV, XXI, CCLX.

[anee yyawmecs nepexoasT K COCTAB/IEHUIO alrOpMTMa peLleHUs: NoCaefoBaTe/ibHO Bbl-
umntatb 13 uncna 1000, 500, 100 u 1. o. Karkgoe BbluMTtaHue nobasnseT K npeacrasieHuto ymcna
HOBbIW CUMBOJI.

[na nonyyeHus pelerus B a3bike Python npeanaraetcs ncnonb3oBatbh KOPTEX:

[1000,900,500,400,100,90,50,40,10,9,5,4,117,

|:|| M" , n CMII , n Dl , n CDI , n Cl , n XCII , n Lll , n XLII , n Xll , n IXII , n VII , n IV" , n III ]

B nepsoi ctpoke GyayT XpaHUTbCA OCHOBHble 3HAYEHWUA Yucen B apabckom npepcrasne-
HUW, @ BO BTOPOM CTPOKe — 0DOO03HAYEHUSI PUMCKUX YHUCEN.

lNporpamma Ha a3bike Python:

cif = zip(

(1000, 900,500,400,100,90,50,40,10,9,5,4,171,

[ll Mll ’Il CMII ’ll Dl ’ll CDI ,ll Cl ,ll XC“ ,II LII ,II XL" ,II X" ,II IXII ,II \/II ,II IV" ,II I" ] )
def ATR (num) :

i f num<=0 or num>=4000 Or int (num) !=num:
raise ValueError ('Input should be an integer between
1 and 3999'")
result=[]

for d, rim in cif:
whi |l € num>=d:
result.append (rim)
num-=d
return ''.Jjoin(result)
X =int (input ("x="))
print ('umcyio B puMCKOM cucTeMme cumcjeHus ',ATR(x))

ci f npeacraenser coboi KopTex, choOpMUPOBaHHbIN C MOMOLLBIO PYHKUMK Zip ().
3arem onucaHa ¢yHKuna ATR, koTopas 1 ocyLLecTBnseT nepeeos CBOEro apryMmeHTa num B
pUMCKOe npeacTaBneHune. Pe3ynbrar Bo3BpallaeTcs Kak CTpoKa.

Pesynbrat pabotbl nporpamMMbl NpeacTaBieH Ha pucyHke 121.

| & Python 3.8.2 Shell

Fibe Edit Shell Debug Options Window Help

Python 3.8.2 (tega/v3.8.72:7Tkiegk53, Feb 25
cel) ] on win3z

Tiype "haelp®™, "copyright", "ecredics™ o "li
g e

e BESTART : D /My docs/memom
XmE3

waens 5 pleexol ederTeMs cuncrsags XHEITT
i
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s ven 20250
| Eite Edit Shel Debug Options Window Help
| Python 3.8.2 [(tegs/v3.8.2:7b38b59, Feb 25

tel)] on wind2
Type "help®, "copyright", "credits™ or "1

T
BESTAETI: D:/ My docs/mero,
x=10§
"-II-'I':JII# B ORMMCROR cMoTeMe cwynoneunms CVI
=

Puc. 121. Pesynbrat pabotbl nporpammbl
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Python 3 nns HaunHatowmx:

https: / /pythonworld.ru /samouchitel-python

YuebHuK no a3biKy nporpamMmmuposaHusa Python (xabpaunHaekc):
https: / /habr.com /ru/post /61905 /

Python /Yue6Huk Python 3.1:

https:/ /ru.wikibooks.org /wiki/Python /%D0%A3%D 1%87%D0%B5%D0%B 1%D0%
BD%D0%B8%D0%BA_Python_3.1

Python gnsa HaunHaowmx 2021 — ypoku, 3agaym v TecTbl:

https:/ /pythonru.com /uroki/python-dlja-nachinajushhih
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