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BeBepeHue

LUenb un 3agaum co3gaHnA LEHTPOB
umdppoBoro obpasoBaHua aerei «IT-Ky6»

LlensiMu 1 3agayamu LeHTpoB LU poBoro obpasoBaHus aeten «IT-ky6» aBnseTcs peanu-
3aumMsa nporpamMM AOMOSHUTENBHOrO 06pa30BaHMsl, NPOBEAEHNE MEPONPUATUIA N0 TEMATUKE
COBPEMEHHbIX LMMPOBbIX TEXHONOTMIA U MHDOPMATUKM, 3HAKOMCTBO AETEN C TEXHOIOMUSIMM
WCKYCCTBEHHOrO MHTENNEKTA, @ TakXKe 06ecneyeHne NpocBETUTENLCKOM paboTkl Mo LndpoBoi
rPaMOTHOCTU U LMpPOBOIN 6e30NacHOCTH.

3apavaMm LeHTpa SBNSIOTCS:

+ peanusaums pa3HOYPOBHEBbLIX AOMONHUTENbHBLIX 06Le0bpazoBaTesibHbIX NPOrpaMM As

JeTen;

+ pa3paboTka W peanusaums UHbIX NMPOrpaMM, B TOM YMCNE B KaHUKYNSPHbIA nepuoa;

+ BOBNeYeHne obyyalolmxcs U negarornyeckmx paboTHUKOB B MPOEKTHYIO AESTENbHOCTD;

+ OpraHu3aums BHey4eOHON AEeSTENbHOCTY B KaHUKYNSPHbIA Nepuos;

+ pa3paboTka M peannsaumsi COOTBETCTBYIOLWMX 06pa3oBaTeNbHbIX NPOrpamMM, B TOM UYKC-

ne Ans narepei, opraHn30BaHHbIX 06pa30BaTENbHbIMU OpraHM3aLUsiMU B KaHWUKYNsp-
HbIi Nepuoa;

+ MOBbIWEHNE MPOdECCMOHANbHOr0 MacTepcTBa MeAarornyeckux paboTHUKOB LEHTpa, pe-

anu3yloWwmx AononHuTeNbHble 06LWeobpa3oBaTenbHble MPOrpamMMsl.

B HacTosiwee BpeMmsi, B 20-e r. XXI B., Halle 06LECTBO HAXOAMTCA Ha 3Tane rnobanbHoM
WH(OpMaTU3aLMM U KOMNboTepu3aL K. MNo3ToMy Bo3pacTaeT NoTpebHOCTb B Cneumanuctax ¢
BbICOKUM YPOBHEM BflaeHnst MHOOPMALMOHHBIMM KOMNETEHUMSMI, OTBEYAIOLMX COLMANbHO-
My 3aKa3y Mo NOAroTOBKe KBanM(UUMPOBaHHbLIX KagpoB B 061acTM NporpaMMUpoBaHus, a Tak-
xe obnaaatowmx BbICOKUM MHTepecoM K IT-cdepe.

OAHOM M3 COCTaBNSIOWMX MHEOPMALIMOHHOW KOMMETEHTHOCTU SIBNSIETCS BNAfEHNE S3bIKOM
NporpaMMmMpoBaHus. BcTaét Bonpoc o Bbibope S3bika MPOrpaMMMUPOBAHKS, KOTOPbI OTBEYAET
COBpeMeHHbIM TPeboBaHUSM K HAaNMCaHUIO MPOrPaMM, CIYXXUT OCHOBOWN ANs AaNlbHEMLLEro
Pa3BUTMS U COBEPLUEHCTBOBAHMS MPOrPaMMUCTCKMX KOMMETEHUMA.

Kakon s3blk Hanbonee oTBeyaeT COBPEMEHHOMY 3Tany pa3BWTMS npouecca UHdopmaTm3a-
unn obectea?

Ana onpepeneHus «nonynspHOCTU» S3blka MPOrpaMMUPOBAHUS CYLLECTBYET HECKOJIbKO
peNTUHroB. ONUWEM KpPaTKO OCHOBHble U3 HUX. PentuHr TIOBE Index npeactaBnset cobou
aHanu3 pe3ynbTaToB MOMCKOBbLIX 3anpoCcoB, COAEPXalUMX Ha3BaHWe s3blka. B pesynbTaTte Ha
nepsble NO3ULMKN BbIXOAAT Te A3blKW, HAa3BaHUA KOTOPbLIX Yalle BCEro BCTPEYAloTCs B NOMUC-
KOBbIX 3anpocax Takumx cucreM, kak Google, Blogger, Wikipedia, YouTube, Baidu, Yahoo!,
Bing, Amazon. Takoi pacyéT NpoM3BOANTCS €XEMECAYHO: TaK, N0 pe3yNbTaTaM pelTuHra 3a
aBryct 2021 r. Hanbonee nonynspHbIM A3blkoM sBnsieTcst C. Ha BTOpon 1 TpeTben no3mumsax
HaxopadaTca Python v Java cootBeTcTBeHHO (https://www.tiobe.com/tiobe-index/).

SA3bIk NporpammupoBaHuns Python 6bin npeacrasneH 8 1990 r. 'engo BaH Poccymom.
B ocHoBe nexan a3bik ABC, KoTopblii pa3pabaTbiBancs B LEHTPE MaTEMATUKMN M MHGDOPMATHKK
B HuaepnaHgax. U3HayvanbHO B A3blKe He bbl1a peann3oBaHa KOHUEeNuns 06beKTHO-OpUeHTH-
poBaHHOro nporpammupoBanus (OOMM). B despane 1991 r. 6611 ony6iMkoBaH UCXOAHbIA TEKCT
a3blka. B Hero yxxe 6binv 3anoxeHsl npuHumnel OOM. Bepcusi Python 2.0 6bina BeinylweHa B
2000 r. B 2008 r. Bbiwna Bepcusi Python 3.0, KoTOpas He MOJIHOCTLIO NOAAEPXKMBAET BTOPYIO
Bepcuio a3bika. Bepeus Python 3.8 Bbiwna 14 oktabpsa 2019 r.

Llenblo npeacTaBneHHON 34eCb AOMONHUTENBHOM 06Weobpa3oBaTeNbHOW NPOrpaMMbl No
TeMaTu4yeckoMy HanpasneHuto «fporpaMMmupoBaHmne Ha a3bike Python» aBnseTcs uyyeHue
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OCHOB MPOrpaMMMpOBaHKsi Ha si3blke Python, OCHOBHLIX MPUEMOB HamMMCaHWs NPOrpaMM Ha
COBPEMEHHOM $I3bIKE MPOrpaMMUPOBAHMUSI, Pa3BUTUE aNTOPUTMUYECKOrO MbILUNEHNS YYaLLMX-
CSl, TBOPYECKMX CMOCOOHOCTEN, aHANIUTUYECKMX U NIOTMYECKUX KOMMETEHLUN.

BaxcHo!

MporpamMma paccyuTaHa Ha y4yalimxcst B Bo3pacTe oT 12 o 15 ner, He TpebyeT npea-
BapUTENbHbIX 3HAHWI U BXOAHOrO TECTUPOBAHMUS.

3aHATMA NPOBOASATCA B rpynnax Ao 12 yenosek, NPOAOIKUTENBHOCTb 3aHATUS 45 MU-
HYT, obLas NpoAoIHKUTENbHOCTb NporpaMmbl 144 yaca.

HopmatuBHas 6a3a

KoHctutyums Poccuiickont ®eaepaumn (NpuH[Ta BCEHAPOAHbLIM ronocoBaHmeM 12.12.1993
C U3MeHEeHMsIMK, 0A06peHHbIMK B Xoae obliepoccuiickoro ronocoaHus 01.07.2020) —
URL: http://www.consultant.ru/document/cons_doc_LAW_28399/ (aata obpalieHus:
10.03.2021).

(depepanbHbii 3aKoH 0T 29.12.2012 N2 273-03 (pea. ot 31.07.2020) «06 obpa3oBaHum B
Poccuiickon deaepaumn» (c u3M. u gon., BcTyn. B cuny ¢ 01.09.2020) — URL: http://www.
consultant.ru/document/cons_doc_LAW_140174 (aaTa obpaweHus: 28.09.2020).

MacnopT HaumoHanbHOro npoekta «Obpa3oBaHune» (yTB. npe3nanymom Coseta npu lpe-
3uageHTe PO no cTpatermyeckoMy pasBUTUIO M HaLMOHaNbHbIM MpPOEKTaM, MPOTOKON
oT 24.12.2018 N2 16) — URL: http://do.sev.gov.ru/images/document/Pasport_naciona_
proekta_Jbrazovanie_compressed.pdf (aaTta obpawenus: 10.03.2021).

FocypapcTBeHHas nporpamma Poccuiickon ®epepaummn «PassuTtre 0bpasoBaHus» (YTB.
noctaHoBneHuneM lNpasutenbctBa PO o1 26.12.2017 N2 1642 (pea. ot 15.03.2021) «06 yTBep-
XAEHUWM rOoCyAapCTBEHHOM Mnporpammbl Poccuiickon ®epepaummn “Passutne obpasoBa-
Hus”» — URL: http://www.consultant.ru/document/cons_doc_LAW_286474 (pata 06-
paweHus: 12.05.2021).

CrpaTervs pa3sutus BocnutaHus B Poccuinckon ®eaepaumnm Ha nepuog ao 2025 roga (yTB.
pacnopsixeHuem lMpasutensctea PO ot 29.05.2015 N2 996-p «06 ytBepxaeHun Crpaterum
pa3BuUTUa BocnuTaHus B Poccuinckon ®epgepaummn Ha nepuoa oo 2025 roga») — URL: http://
www.consultant.ru/document/cons_doc_LAW_180402/ (aata obpawenms: 10.03.2021).

MpodeccnoHanbHbIn cTaHaapT «Megaror (negarornyeckast AedTenbHOCTb B cdhepe Ao-
LWKOJIbHOr0, HavasibHOro obulero, 0CHOBHOMO 0buiero, cpeaHero obwero obpasosaHus) (BOC-
nuTaTtenb, yuntens)» (ped. oT 16.06.2019 r.) (npukas MuHMCTepcTBa TpyAa M CoLManbHOM 3a-
wmnTbl PO o1 18.10.2013 N2 544H, C n3M., BHECEHHbLIMW NPUKA30oM MUHUCTEpPCTBa TpyAda v Cou-
3awunTbl PO o1 25.12.2014 N2 1115H v o1 05.04.2016 NQ 422H) — URL: https://www.garant.
ru/products/ipo/prime/doc/70435556/ (aata obpaienus: 10.03.2021).

MpodeccnmoHanbHblM cTaHaapT «Meaaror AONOAHMTENBHOrO 06pa3oBaHMs AeTel M B3poC-
nbix» (Npuka3 MuHWUCTepCTBa Tpyaa M coumanbHou 3awmTtbl PO ot 05.05.2018 N2 298H «06
yTBEPXAEHWUN NPOdECCMOHaNbLHOro CTaHaapTa «leaaror 4ONONHUTENBHOrO 0bpa3oBaHus ae-
Tel n B3pocnbix») — URL: https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-professionalnykh-
standartov/index.php?ELEMENT_ID=48583 (paTa obpaweHus: 10.03.2021).

depepanbHbi roCyAapCTBEHHBIN 06pa3oBaTeNbHbI CTaHAAPT OCHOBHOMO 06Liero obpaso-
BaHus (YTB. NpuKa3oM MuHMCTepcTBa 06pa3oBaHns U Hayku Poccuiickon degepaumm ot
17.12.2010 N2 1897) (pea. ot 21.12.2020) — URL: https://fgos.ru (aata obpalueHus:
10.03.2021).
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depnepanbHbiM rOCyAapCTBEHHbIN 006pa30BaTeNbHbLIN CTaHAAPT cpeaHero obuiero 06paso-
BaHus (YTB. MpuKa3oM MuHMCTEpCTBa 06pa3oBaHna u Hayku Poccuiickon degepaumm ot
17.05.2012 N9 413) (pea. ot 11.12.2020) — URL: https://fgos.ru (nata obpaiieHus:
10.03.2021).

MeToamyeckme pekoMeHAaumnmn no co3aaHmio M GYHKUMOHUPOBAHMIO AETCKMX TEXHOMAPKOB
«KBaHTOpMyM» Ha 6a3e 0bweobpa3oBaTenbHbIX OpraHu3aumnii (yTB. pacnopskeHneM MuHu-
cTepcTBa npocsellenuns Poccuiickont ®eaepaunm ot 12.01.2021 NQ P-4) — URL: http://www.
consultant.ru/document/cons_doc_LAW_374695/ (aata obpaiienusi: 10.03.2021).

MeToanyeckne pekoMeHAauun no co3aaHuio M MYHKLUMOHMPOBAHUIO LEHTPOB LM(POBOro
06pa3oBaHusa «IT-ky6» (yTB. pacnopsxeHneM MUHUCTEPCTBA NpocBeLleHns Poccuiickoin de-
aepauum ot 12.01.2021 N2 P-5) — URL: http://www.consultant.ru/document/cons_doc_
LAW_374572/ (nata obpawienns: 10.03.2021).

MeToanyeckme pekoMeHZaumy no co3gaHnio n hyHKLUMOHUPOBaHMIO B 0blweobpa3oBaTenb-
HbIX OpraHu3aLmMsaX, PacrnonoXeHHbIX B CETIbCKOM MECTHOCTU M MasblX ropofax, LeHTpoB 06-
pa30BaHMs eCTECTBEHHOHAYYHOM M TEXHOMOrMYECKON HanpasneHHocTel («Touka pocTa»)
(yTBEPXKAEHDbI pacrnopskeHneM MUHUCTEpPCTBaA NpocBelleHns Poccuinckon Geaepaumm ot
12.01.2021 N2 P-6) — URL: http://www.consultant.ru/document/cons_doc_LAW_374694/
(nata obpawenus: 10.03.2021).

OCHOBHbIE NMOHATUA U TepMMUHDbI

CnpaBoOYHUK

«IT-ky6» — LLEHTp 06pa3oBaHuMsl AETEN NO NPOrpamMMaM, HanpaBleHHbIM Ha YCKO-
PEHHOE OCBOEHME aKTyasibHbIX U BOCTPEOOBAHHbIX 3HAHWUI, HABbIKOB M KOMMETEHLUN
B cdepe MHPOPMALMOHHBIX TEXHOOMMN.

YHuBepcanbHbie yuebHble peiicteua (YY[) — COBOKYMHOCTb CrOCO60B aen-
CTBMI 0byyatoLLerocs, Kotopas 06ecrneynBaeT ero crnocobHOCTb K CaMOCTOSITENTbHO-
MYy YCBOEHWIO HOBbIX 3HaHWI, T. €. CMOCOBHOCTb Cy6bEKTa K CaMOpPa3BUTUIO U CaMo-
COBEpLLEHCTBOBAHMNIO NYTEM CO3HATENbHOMO M aKTMBHOIO NMPUCBOEHMSI HOBOIO COLIM-
a/bHOro onbITa.

AA3bIk nporpammuposaHua — (POpPMasibHbIM S3bIK, NpeACTaBAAoLWMNA cobon Habop
opManbHbIX NpaBw, N0 KOTOPbLIM MULIYT KOMMNbIOTEPHBLIE MPOrpaMMbl.

Python — $3blK MPOrPaMMMUPOBAHUS BbICOKOrO YPOBHS, MPUMEHSEMbIN ANS pa3pa-
60TKM caMOCTOATENbHBIX MPOrpaMM, a Takxke Ans Co34aHMs NPUKIAAHbIX CLEHapUeB
B CaMblX pa3HbIx 061acTX NPUMEHEHMSI.

Onepatop — KOHCTPYKUMS A3blka, onpeaensiowas komaHay (Habop KoMaHa) si3blka
NPOrpaMMMPOBaHUS, 3a1aloLLiast BbINOTHEHWE AEUCTBUN.

YcnoBHbIli onepatop — OMNePaTop, KOTOPbIN MCNONb3YEeTCs AN Bbi6opa BbIMOHE-
HWUS| TOM MW WHOWM NOCNefOoBaTENbHOCTU AENCTBUIM B 3aBUCMMOCTM OT UCTUHHOCTU UMK
NOXXHOCTU HEKOTOPOrO YC/1I0BUS.

OnepaTtop uukna — OMepaTop, KOTOPbIM BbIMOHSET OAHY M Ty Xe NnocneaoBaTe/lb-
HOCTb IENCTBUM HECKONBbKO pa3; KOMMYECTBO NMOBTOPEHMUIA b0 3aaHo, Nnbo 3aBu-
CWUT OT UCTMHHOCTU UK NOXHOCTU HEKOTOPOrO YCNOBMUSI.

Cnnucok — YMNoOpsSAOYEHHAs M3MEHSIEMasi NOCNEA0BATENbHOCTb 3/IEMEHTOB pPa3finy-
HOro Tuna.

Koptex — yrnopsiiloueHHasi HEM3MeHsieMas NnocreaoBaTe/IbHOCTbL /1IEMEHTOB pas-
JIMYHOrO TUMa.
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CnpaBoOYHUK

BcnomoraTtenbHbIN anroputm — aJirOPUTM, BbIMOJTHSIIOLMIA HEKOTOPYO 3aKOHYEH-
HYIO noA3ajady, Kak npaBuno, Co34aETCA AN MHOrOKPaTHOrO BbINO/HEHMUS; B OCHOB-
HOM anropuTMe BblI3bIBAETCs N0 MMeHW. B s3bike Python MoXeT peann3oBbiBaTbCS B
Buae pyHKUMN.
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Moaxoabl K CTPYKTYPUPOBAHUIO MaTepuanos

CoaepxxaHue 0byyeHus Mo AaHHOWM NporpamMMe MOXET ObiTb MPeACTaBIEHO CleayoWwmMu
pasgaenamu.
. 3HaKOMCTBO CO Cpefion nporpamMmmpoBaHus Python. MepemeHHble.
. MNepBble nporpaMmbl Ha A3bike Python, 0CHOBHbIE OnepaTopsl.
. YcnoBHbIn onepatop if.
. Uunknbl B g3bike Python.
. Cnncku B a3bike Python.
. Pabota co ctpokamu B Python.
. PaboTa ¢ dyHkumamu B Python.
. Koptexwu B a3bike Python.

coNoOODUT PR~ WN -

[ns Kaxaoro pasjena noaroToB/eHbl 1abopaTopHble paboTbl, BKOYAKOLWME: HEOOXOAM -
Mblli TEOPETUYECKMI MaTepUan C NpUMepPamMu, NPaKTUYECKYH YacTb C ONMCaHUeM Xofa pabo-
Tbl, YK@3aHWSIMM 1 M0 BbIMONHEHWIO 1 KOHTPOJIbHBIMK BONpOCaMu. Takke UMETCS AnaaKTude-
CKMe MaTepuanbl 06Llen HanpaBNEHHOCTM, KOTOPbIE MOXHO WCMO/b30BaTh NpW MOArOTOBKE
NpenoAaBaTeNen M YYaLMXCS K 3aHSTUSM, NP BbINOSHEHUM 1abopaTopHbIX paboT.
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CETb LIEHTPOB LLM®POBOTO nMPOrPAMMUMNPOBAHUE

OBPA3OBAHWA AETEMN «IT-KYB»

MaTtepunanbHo-TexHu4YecKkana 6asa ueHTpos
uudpposoro obpasosaHua gereun «IT-Kybo»

[Ans opraHu3aumun paboTbl LeHTpa «IT-ky6» B pacnopsikeHun «06 yTBEpXAEHUN METOAU-
YecKux peKkoMeHAaLMi No Co3aaHmio U hYHKLMOHMPOBaHMIO LIEHTPOB LindpoBoro obpa3oBa-
Hus “IT-ky6” ot 12.02.2021 pekomeHayeTcs cneaytoulee 0b6opyaosaHune nabopatopun.

HoyTtbyk Tvn 1

®opM-hakTop: HOYTOYK.

XecTkas HeoTKNYaemMas Knasmarypa.

Pycckasa packnagka KnaBuaTtypbl.

[varoHanb 3kpaHa: He MeHee 15,6 atonma.

PaspellieHne 3kpaHa: He MeHee 1920 x 1080 nukcenei.

KonunyecTtso sigep npoueccopa: He MeHee 4.

Konnyectso noTokos: He MeHee 8.

ba3oBags TakTOBas YacTtoTa npoueccopa: He MeHee 1 Tw,.

MakcumarbHas TakToBas 4YacToTa npoueccopa: He meHee 2,5 Tu.
Kaw-namsTb npoueccopa: He MeHee 6 M6auT.

O6bEM YCTaHOBNEHHOM OMEPATMBHON MaMsATU: He MeHee 8 [GaWT.

O6bEM noaaepXxmMBaeMomn onepaTMBHOM NamMsaT (AN BOSMOXHOCTY paclum-
peHust): He MeHee 24 [6aunT.

O6béM HakonuTenst SSD: He MeHee 240 GaWT.

Bpems aBTOHOMHOW paboTbl OT H6aTapen: He MeHee 6 Yacos.

Bec HoyTbyKa € ycTaHOBNEHHBLIM aKKyMyNsSiTOpoM: He 6onee 1,8 kr.
BHewwHui nHTepdeiic USB ctaHaapTa He Huxe 3.0: He MeHee Tpéx cBoboa-
HbIX.

BHewHwit nHTepdenc LAN (ucnonb3oBaHne NepexoaHNKOB He NpefycMoT-
pEHO).

Hannuve moaynein n nHTepdencos (MCnonb30BaHWe NEPEXOAHUKOB HE
npeaycmoTpeHo): VGA, HDMLI.

BecnpoBoaHas cBs3b Wi-Fi: Hanmume ¢ noaaepxkoin ctaHaapta IEEE
802.11n nnu coBpeMeHHee.

Beb6-kamepa.

MaHUNyNATOp «MblLLb».

MpenycTaHoBNeHHas onepaumMoHHas cuctemMa C rpaduyecKkMm nonb3osa-
TEeNbCKUM MHTepdelicoM, obecneymBatoLas paboTy pacnpoCcTpaHEHHbIX 06-
pa30BaTesIbHbIX M 0BLLECUCTEMHBIX MPUSIOXEHNI

Beb-kamepa

MUKpOGOH: Hanuuue,
aBTOMaTnyeckas (OKyCMpOBKa: Hanuuue

MOY (npuHTep, cKa-
Hep, Konup)

Habop dyHKUMI: NpuHTEp/CKaHep/Konmp.

CHIMY B cocTaBe ycTpoucTtsa unu CHIMY, coBmectmMas ¢ MY B koMnnekTe
NOCTaBKMW.

MeyaTb LBETHbIX M306paXEHNI.

MakcvManbHbii popMaT neyaTy: A3, C MaKCMMasbHbIM paspeLleHneM neva-
Th He xyxe 4800 x 1200 dpi.

CKopoCTb neyatu: He MeHee 15 C./MUH.

OYHKUMS aBTOMATUYECKON [1BYCTOPOHHEN neyaTy.

®yHKUMA neyaTn 6e3 nonen.

®yHKuUMsa 6ecnpoBoaHOro NoaKYeHns, kak MuHnMyM WiFi n AirPrint.
Avicnnein ansi oTobpaxxeHns MHpopMaLmu.

Mopaepxka OC Windows, macOS, i0S, Android.

NHTepdelicsl noaknoveHns USB, R145

B conepxaHue
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HoyTbyk Tvn 2

®opM-thakTop: HOYTOYK.

XecTkas HeoTK/O4aeMas Knasuartypa.

Pycckasa packnagka knaBuaTtypbl.

[varoHanb 3kpaHa: He MeHee 15,6 atonma.

PaspellieHue 3kpaHa: He MeHee 1920 x 1080 nukcenei.

KonunuectBo saep npoueccopa: He MeHee 4.

Konnyectso noTokos: He MeHee 8.

ba3oBas TakToBaa 4YacTtoTa npoueccopa: He MeHee 1 [Ty,

MakcmMManbHas TakToBasi YacToTa npoueccopa: He MeHee 2,5 ITu.
Kaww-namsTb npoueccopa: He MeHee 6 M6aiiT.

O6bEM yCTaHOBNEHHOM OnepaTVBHOM NamsTh: He MeHee 8 GauT.

O6bEM noaaepXXMBaeMoii onepaTUBHOWM NamMsTV (4151 BOSMOXHOCTM paclum-
peHUs): He MeHee 24 6aT.

O6bEM HakonuTens SSD: He MeHee 240 6aiT.

Bpems aBTOHOMHOW paboTbl OT H6aTapen: He MeHee 6 Yacos.

Bec HoyTbyKka C yCcTaHOBNEHHBLIM aKKyMyNsSiTOpoM: He 6onee 1,8 kr.
BHewHwi nHTepdenc USB ctaHaapTa He Huxe 3.0: He MeHee Tpéx cBoboa-
HbIX.

BHewHwit nHTepdenc LAN (ucnonb3oBaHne NepexofHNKOB He NpegycMoT-
pEHO).

Hannuve mogynen n nHTepdencos (MCnonb30BaHWe NEPEXOAHUKOB He
npeaycmoTpeHo): VGA, HDMI.

BecnposoaHas cBs3b Wi-Fi: Hanmume ¢ noaaepxkoi ctaHaapta IEEE
802.11n nnu coBpeMeHHee.

Beb-kamepa.

MaHUNynATOp «MblLLb».

MpenycTaHoBNeHHas onepaunoHHasi cucteMa ¢ rpacdmyeckmMm nonb3oBsa-
TeNbCKUM MHTepdencoM, obecrneymnBatoLlas paboTy pacnpoCTPaHEHHbIX 06-
pa30BaTesIbHbIX M 0BLLECUCTEMHBIX MPUSTOXEHNI

HaywHukm

Tun: NonHopa3MepHble

NpeseHTaunoHHoe o6opypoBaHMe

MoHob6n04HOoEe UH-
TepaKTUBHOE
YCTPOWCTBO

MHTepaKTMBHbI MOHOBM0YHBIN AUCTINIEN,

AVaroHasnb 3KpaHa: He MeHee 65 [10/iMOB,

pa3pelLLeHme 3KpaHa: He MeHee 3840 x 2160 nukcenen.

BcTpoeHHas akycTuyeckasi cuctema.

KonnyecTBo oAHOBPEMEHHO pacno3HaBaeMbIX KacaHWii CEHCOPHbIM 3Kpa-
HOM: He MeHee 20 KacaHWN.

BbicoTa cpabaTbiBaHMsi CEHCOpa 3KpaHa: He 6onee 3 MM OT NOBEPXHOCTU
3KpaHa.

BcTpoeHHble ¢hyHKUMM pacno3HaBaHns 0b6beKTOB Kacanus (nanew wnm 6es-
6aTapeiHbIn cTunyc). KonnuectBo noaaepxvBaeMblx 6e36aTapeiiHbix CTu-
NYyCOB OHOBPEMEHHO: HE MEHee 2 LUT.

BO3MOXHOCTb MCMOMb30BaHMS NTaJ0HN B KaYeCTBE MHCTPYMEHTA CTMPaHWS
6O MrHOPMPOBAHMS KaCaHUM 3KpaHa NafoHbIHO.

NHTErpmnpoBaHHbIN AaTYMK OCBELLEHHOCTM ANSt aBTOMATUYECKOWM KOPPEKLMM
SPKOCTM NOACBETKU. Hannumne pyHKUmMM rpacmyeckoro KOMMEHTUPOBAHMS
NOBEPX NPOM3BO/ILHOMO M300paXKeHUSs, B TOM YMCNe OT U3NYECKM NOAKITHO-
YEHHOro UCTOYHWKA BUAEOCUIHana. MIHTerpupoBaHHble hyHKLMM BbIBOAA
1306paXeHunii C 3KpaHOB MOBUMBHBIX YCTPOMCTB (Ha nnaTdopme

B conepxaHue
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' CETb ULEHTPOB ULW®POBOTO
OBPA3OBAHWA AETEMN «IT-KYB»

NPOrPAMMMHUPOBAHUE

MpodoikerHue

pacnpoctpaHéHHbiX OC), a TaKke C BO3MOXHOCTbIO MHTEPAKTUBHOMO B3au-
MoaencTaust (YnpaBneHust) C YyCTPOUCTBOM-UCTOYHMKOM.

WNHTerpupoBaHHbIf B NOMb30BaTeNbCkUI MHTEpdEAC (DYHKLUMOHAN npocMoT-
pa 1 paboTbl C parinamMm oCHoBHbIX hopmaToB ¢ USB-HakonuTenen unm ce-
TEBOro cepsepa.

Moapepxka BCTPOEHHbIMU CPEACTBaMM AMUCTAHLMOHHOMO yripasneHus pabo-
YMX NApPaMeTPOB YCTPOWCTBA Yepe3 BHELIHME CUCTEMbI.
MpeaycTaHOBEHHAs ONepauMoHHas cucTeMa ¢ rpadmyeckum nonb3oBa-
TEeNbCKUM MHTEpdelicoM, obecneumBatoLLasi paboTy pacnpoCTpaHEHHbIX 06-
pa30BaTEe/bHbIX M OBLLECMCTEMHBIX MPUIOXEHUI.

WNHTerpupoBaHHble CpeacTBa, obecreunBatoLme creayowmii yHKUMOHa:
CO3/aHMe MHOrOCTPaHUYHbIX YPOKOB C MCMONb30BaHMEM MEANAKOHTEHTA
pas/MyHbIX (hOPMaTOB, CO3AaHNE HAAMUCEN N KOMMEHTapVEB NOBEPX 3any-
LWEHHbIX MPUIOXXEHWUI; pacro3HaBaHWe huryp v pyKonucHoro Tekcta (pyc-
CKWW, @HTTIMICKWIA S13bIKM); HAaIMYME WHCTPYMEHTOB PUCOBAHMS reOMeTpuye-
CKUX OUFYP W NIMHWI; BCTPOEHHbIE (PYHKLMW: FEHepaTop ClyYalHbIX Yncen,
KanbKynsTop, 3KpaHHas KnaBuaTypa, TauMep, peAakTop MaTeMaTuyeckux
hopMyn; 3NEKTPOHHbIE MaTEMATUYECKME UHCTPYMEHTbI: LMPKY/b, YTOMbHYK,
NMHeNKa, TPaHCNopPTUP; PeXnM «6enon AOCKM» C BO3MOXXHOCTbIO CO3AaHMS
3aMeToK, pucoBaHus, paboTsl ¢ Tabnmuamm n rpadykamm; MNoOpT dhannos
¢opmatos: PDF, PPT

HanonbHas Mobwnb-
Has CTOMKa Ansa uH-
TEPAKTUBHbIX I0COK
WM YHUBEPCAlbHOE
HACTEHHOe Kpense-
Hue

CoBMECTMMOCTb C MOHO6/104HbIM MHTEPAKTVBHbBIM YCTPOMCTBOM. Makcu-
ManbHblii BEC, BbIAEPXKMBAEMbIV KpernieHneM: He MeHee 60 Kr

DononHutenbHoe o6opypoBaHue

Jocka MarHuT-
HO-MapKepHasi Ha-
CTEHHas

Tun: NONMMEpHas, CyxocTUpaeMast

®nUNYapT MarHuT-
HO-MapKepHbIii Ha
TpeHore

Pa3mep pabouei obnactu: He meHee 700 x 1000 MM.
Twvn onopbl: TpeHora

KoMnnekT kabenei n
NepexoiHNKOB

Kabenwu, nepexoaHvkun Ans NOAKIOYEHNsS N KOMMyTaumum 06opyaoBaHus.
CeTeBOW YANMHUTENb ANS NMOAKOYEHUST 060PYAOBaHMS K CETU 3NEKTPONK-
TaHusa un ap. (no Beibopy)

YyebHasa n meToamn-
yeckasi nmrepartypa

[nsi peanusaumm 0b6pa3oBaTeNbHbIX MPOrpamMm

KoMnnekT koMnnek-
TYIOLWKNX U pacxon-
HbIX MaTepuasnos

[ns peanusaumy obpasoBaTenbHbIX NporpamMm

Me6enb

Komnnekt mebenm

YyebHasi Mebenb: CTonNbl ANs BCeX YHEHWUKOB, CTY/bs/Kpecna Ans Bcex yye-
HWKOB, Nydbl.

Mebenb ana negarora: cron, ctyn (Kpecno).

CucTeMbl XpaHeHust: Tymbbl, Wkadbl, cTennaxu (no soibopy)

B conepxaHue
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Puc. 1. JlTabopatopus B LeHTpe «IT-Ky6»

B ueHTpe «IT-ky6» AENUCTBYIOT HECKONbKO NnabopaTtopuii (puc. 1), B ToM uncne nabopato-
pus ANns oCywwecTBNeHus HanpasneHuus «lporpammmupoBaHue Ha s3bike Python».

NabopaTtopusi 060pyaoBaHa HOyTOykaMu Asus, @ TaKXXe OCHAlleHa WHTepaKTUBHOW AocC-
KOW, MapKkepHoKn aockon, MY,

Ha paHHOM 060opyfoBaHMM MOryT BbINOMHATLCS nabopaTopHble paboTbl MO Mporpamme
«[porpamMmMmpoBaHue Ha si3bike Python», npoBOANTLCS OTKPbIThIE 3aHATHS, 3aLLMTa NPOEKTOB
n T. 4. C ncnonb3oBaHMeM Npe3eHTauMoHHOro 060pyaoBaHus npenoaasaTenin 06bsACHSIOT HO-
Bbl MaTepuasn, NpUBOAST NpUMepbl paboTbl Mporpamm u T. 4. (puc. 2).

HOYTOYK ydalleroca

' HOYTOYK Npenogasaren

BbINO/HEHUE

ﬂzgggf’wP”b‘X ofbACHeHWe HOBOro

P ? marepuana; 0BbACHEeHUe HOBOTO
BbINO/HEHHe AEMOHCTPALMA maTepuana;
NPOEKTOB; nNporpamm

3aluTa NPpoeKToe
3aluTa NPoOEeKTOoB

Puc. 2. icnonb3oBaHWe 060pyaoBaHns B LeHTpe «IT-ky6» npu opraHM3aumm 3aHSTUN
no nporpamme «porpaMmMmnpoBaHue Ha sa3blke Python»

B conepxaHnue 9
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T‘E CETb LEHTPOB LIU®POBOTO NMPOrPAMMUUPOBAHUE

OBPA3OBAHWA AETEA «IT-KYE»

]

MpumepHana pabouyasa nporpamma

AONOJIHUTEeNbHOro o6pasoBaHmnA ANA opraHmn3sauum paboTbl

Nno TemaTuyecKomy HanpasneHuro «MporpammupoBaHue
Ha A3bike Python» peAatenbHoCTU UeHTpa
umndposoro ob6pasoBaHuna geren «IT-Kyb»

BaxcHo!

Kak 6bl710 Cka3aHO paHee, Liefibl0 MPOrpaMMbl MO TEMATUYECKOMY HampaBEHMIo
«[porpaMmmMupoBaHue Ha s3bike Python» siBnsieTcs u3yyeHue OCHOB NPOrpaMMMPO -
BaHWS Ha si3blke Python, 0CHOBHbIX NPUEMOB HaNWCaHWS NPOrpaMM Ha COBPEMEHHOM
S13blKe MPOrPaMMUPOBaHUS, Pa3BUTNE aNTOPUTMUYECKONO MbILLIEHUS YYaLLMXCS,
TBOPYECKMX CNOCOBHOCTEN, aHANUTUYECKUX U TOMUYECKUX KOMMETEHLIWNA.

10

NnaHupyemblie pe3ynbTaTbl OCBOEHUA NPOrpammbl

JINYHOCTHbIE pe3ynbTaTbl:

(hopMMpOBaHME YMEHNS CaMOCTOSTENbHON AESTENbHOCTY;

(opMupoBaHWe yMeHus paboTaTb B KOMaHAe;

(hopMMpOBaHMEe KOMMYHWUKATMBHbIX HaBbIKOB;

(hopMMpOBaHMe HaBLIKOB aHan13a M CamMoaHanu3a;

(hopMMpoBaHMKe LieneycTpeMnEHHOCTU M YCUAYMBOCTY B NMpoLecce TBOPYECKON, uccne-
A0BaTeNbCKON paboThbl 1 yYebHON AeSTENBHOCTY.

MpepmeTHble pe3yabTaTbl:

(opMMpOBaHME MOHATUN «aNrOpUTM», «MPOrpaMMar»;

(bopMMpOBaHME NOHSATUIN 06 OCHOBHbBIX KOHCTPYKLUMAX A3blka NMPOrpamMMUpPOBaHUS
Python, Takux kak onepatop BeTBneHus if, onepaTopsbl umkna while, for, Bcnomoratens-
Hble anroOpuUTMbI;

(hopMMUpPOBaHME MOHATUIA O CTPYKTYpaX AaHHbIX fi3blka NporpammupoBaHus Python;
¢dbopMMpoBaHMe OCHOBHbIX MPUEMOB COCTABNEHWUS NPOrpaMM Ha A3blke MpPOrpaMMmupo-
BaHus Python;

(hopMMUpPOBaHME anropuTMUYECKOr0 U IOFMYECKOrO CTUNMEN MbILLIEHMS.

MeTtanpeameTHble pe3ynbTaTbl:

(OpMUPOBAHME YMEHUSI OPUEHTMPOBATLCS B CUCTEME 3HAHMWIA;

thopMUpOBaHMe yMeHUsi BbIGUpaTh Hanbonee addeKTUBHbIE CMOCODLI PELIEHNS 3aaay
Ha KOMIbIOTEpe B 3aBUCUMOCTU OT KOHKPETHBIX YCOBWIA;

(hopMUpOBaHMe NPUEMOB NPOEKTHOW AEATENBHOCTU, BKIOYAs YMEHUS BUAETL Npobie-
My, GOpMy/IMpOBaTh TEMY U LieNb NPOEKTA, COCTABNSATL NNaH CBOEW AeATENbHOCTH, OCY-
LeCTBNATb AENUCTBUS NO peanusaunv nnaHa, pesynbTaT AesTeNbHOCTU COOTHOCUTb C Lie-
nbto, KnaccubuumpoBatb, HabntoaaTb, NPOBOANUTb SKCMEPUMEHTHI, AENaTb BbIBOAbI W 3a-
KNIOYEHWS, A0Ka3blBaTh, 3aLUMILATL CBOM UAEM, OLIEHWBATL PE3YNbTaTbl CBOEN PaboThl;
(opMUPOBaAHME YMEHWS pacnpedensTb BpeMs;

(hopMUPOBaHME YMEHUI YCMELLIHOW CaMOMNpPe3eHTaL M.

B conepxaHue
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TemaTnyecKkoe nnaHupoBaHue

Ne
n/n

Tema

CopeprkaHue

Lenesasa yctTaHOBKa
ypoKa

Kon-Bo yacos

Teop.

MpakKr.

OcHoOBHble BUAbI aen-
TenbHOCTU Ob6yuatowmxca
Ha ypoke/
BHEYPOUYHOM 3aHATUMU

O6opyanoBaHue

3Hakomcmaso co
cpedoli npo2pam-
MUPOBAHUSA Ha A3bl-
ke Python. [lMepe-
MeHHble

3HaAKOMCTBO CO CpeaoM
NporpaMMMpoOBaHmUst Ha
a3blke Python, nsyuenne
OCHOBHBbIX 3/IEMEHTOB WH-
Tepdeiica, 3anyck npo-
rpaMMbl. N3yyeHune noHs-
TWA «NepemMeHHas», «3Ha-
YyeHue nepeMeHHon»

O3HakomMneHue co
cpeaov nporpam-
MUPOBaHUSI Ha A3blKe
Python, usyuyenune
OCHOBHbIX UHCTPYMEH-
TOB Cpefibl, U3y4eHune
MOHSATUS <MepeMeH-
Hasi», 3aaaHue 3Have-
HMS NepeMeHHOM

HabntoaeHue 3a paboToi
yUuTENs, CaMoCToSTENbHAs
paboTa co cpeaoi npo-
rpamMmunpoBaHus Python,
OTBETbI Ha KOHTPOJIbHbIE
BOMPOCbI

KomnbloTep,
MPOEKTOP, UH-
TepaKTUBHas
A0CKa

[Mepsbie npozpam-
MbI HQ A3blKe
Python, ocHoBHbIe
onepamopsl

HanucaHme npocTbix npo-
rpaMM Ha s3blke nporpam-
mMupoBaHus Python, 3Ha-
KOMCTBO C ornepaTtopamu

npvcBanBaHus, BBOAA/BbI-
BOAA AaHHbIX, pa3paboTka
nporpaMM, peanuayoLmx
JTMHEVHbIE anropuTMbl Ha
A3bIKE MPOrpaMMMNpPOBaHMS
Python

O3HakomneHue ¢
OCHOBaMM HanuncaHus
NporpaMM Ha si3blke
NporpaMMmMpoBaHns
Python, paboTa c one-
paTopamu NpucBanBa-
HWs1, BBOAA/BbIBOAA
JaHHbIX

HabntogeHne 3a paboTon
yunTens, camocTosTeNbHas
paboTa co cpegon npo-
rpammupoBanus Python,
OTBETbI Ha KOHTPOJIbHbIE
BOMPOChI

KoMmnbloTep,
MPOEKTOop, UH-
TepaKTVBHas
AocKa

YcnosHeili onepa-
mop 1if

dopmat onepaTtopa BeTB-
NneHna i £ Ha A3blke Npo-
rpammupoBaHus Python,
pa3paboTka nporpamM, pe-
aNU3YIOLWMX YCII0BHbIE an-
rOpUTMbI

O3HakomneHue c
YC/I0BHbIM OMepaTo-
poM if Ha g3blKe
nporpamMMmnpoBaHu1s
Python

HabntogeHue 3a paboToi
yunUTENS, CAMOCTOSTENbHAN
paboTa co cpeao npo-
rpammupoBaHus Python,
OTBETbI Ha KOHTPOJIbHbIE
BOMPOChHI

KoMmnbtoTep,
MPOEKTOP, UH-
TepaKTUBHas
A0CKa

ANHVEO0OdUNININVdIO0dU
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SVIHEXAIT0D ¢

MpodoikeHue

Ne Tema CopeprKaHue LleneBaa ycraHoBKa | Kon-so 4yacos OcHoOBHble BUAbI aen- O6opyaoBaHue
n/n YPOKa TeNIbHOCTU o6yuatowmxca
Teop. | MpakKr. Ha ypoke/
BHEYPOYHOM 3aHATUMU
4 | Huknbl 8 A3bIKe ®opmart ornepatopa unkna | O3HakoMsieHue c one- 5 5 HabntoaeHue 3a paboTtort | KomnbtoTep,
Python cnpeaycnosMeM while, | patopamu umkna for, yuuTens, CamoCTosiTeNbHas | MPOEKTop, UH-
onepaTtopa uMkna c napa- | while 43blka npo- paboTa co cpeaoi npo- TepakTUBHas
MeTpoM for Ha sA3blke rpaMMMpPOBaHUS rpammupoBaHus Python, | gocka
NporpamMM1poBaHust Python OTBETbI Ha KOHTPOJIbHbIE
Python, pa3spaboTtka npo- BOMpPOChHI
rpaMMm, LUMKSIMYECKNe anro-
PUTMbI
5 | PeweHue 3a0ay no | PelueHve JononHUTENbHLIX | O3HaKoOMNeHue C 10 | CamocTosiTenbHoe peLue- KomnbloTep,
U3yYyeHHbIM memam | 3afay No TeMaM «YCoB- | OCHOBHbIMU OMePaTo- HVe 3aaad MPOEKTOP, UH-
HbIM onepaTtop 1 £», «LMK- | pamu a3bika nporpam- TepaKkTUBHas
nbl B A3blke Python» mMupoBaHus Python AocKa
6 | KoHmponbHas pa- PewweHune 3agau MNpoBepka nosny4yeH- 4 CamocTosaTenbHoe Bbinon- | KomnbloTep,
6oma HbIX HaBbIKOB MO Te- HEHWe KOHTPOMbHbIX 33fa- | NPOEKTOop, UH-
MaM «YC/OBHbIV one- HUW TepaKkTUBHas
patop 1 £», «Uuknbl B AocKa
a3blke Python»
7 | Cnucku 8 a3biKe MoHATME «Crncok» B 93bl- | O3HaKoMeHne ¢ no- 10 7 HabntopneHne 3a pabotoi | KomnbioTep,
Python Ke NporpaMmmMmMpoBaHus HATMEM «CMNNCOK» B yuuTens, CamoCTosTeNbHas | NMPOEKTOp, UH-
Python, cospaHuve cnucka, | S3blke NporpamMMmpo- paboTa co cpegoWn npo- TepaKTVBHas
pasnunyHble cnocobel 3aaa- | BaHusa Python rpammmupoBsaHusa Python, | gocka

HMS CMMCKa, BbIBOA dMe-
MEHTOB CNM1CKa Ha 3KpaH,
OCHOBHble (PyHKLWMM NO pa-
60Te co cnmMckamm B s13bike
NporpaMmMMpoBaHns
Python

OTBETbI Ha KOHTPOJIbHbIE
BOMpPOChI
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8 | Paboma co cmpo- MoHATME «CcTpoka» B A3bl- | O3HAaKOMNeHue C no- 5 HabntoneHue 3a pabotolt | KomnbioTep,
Kamu 8 A3blKe Ke NporpaMMMpoBaHus HSATMEM «CTPOKa» B yYuTenNsl, CaMoCTosATeNlbHas | MPOEKTOp, UH-
Python Python, paznunyHble cnoco- | s3blke NporpamMMmpo- paboTa co cpefov npo- TepaKkTUBHas

6bl 3a4aHMs CTPOK, OCHOB- | BaHus Python rpammupoBaHust Python, | gocka
Hble yHKUMK Mo paboTe OTBETbI HA KOHTPOJIbHbIE

CO CTPOKaMM B A3blKe Npo- BOMpPOChI

rpaMmmmnpoBaHust Python

9 | PeweHue 3aday no | PeweHne gononHutencHblX | O3HaKkoMeHue 10 | CamocTosiTenbHoe pelue- KomnbtoTep,

U3yYyeHHbIM memam | 3adad no Temam «Crnmckn B | OCHOBHbIMU OMepaTo- Hue 3aaad NPOEKTOp, UH-
a3blkke Python», «PaboTta | pamu si3blka nporpam- TepaKTMBHas
CO CTPOKaMu B 5i3blKe MmpoBaHus Python L0CKa
Python»

10 | KoumpoabHasa pa- PewweHune 3agau MNpoBepka nosny4yeH- 4 CamocTosaTenbHoe Bbinon- | KoMmnbtoTep,

6oma HbIX HaBbIKOB MO Te- HEeHWe KOHTPONbHbIX 33fa- | NPOEKTOop, UH-
MaM «CrmncKku B si3blke HUI TepaKTVBHas
Python», «PaboTa co A0CKa
cTpokamu B Python»
11 | Pa6oma ¢ pyHkyu- | BcnomoraTtenbHbi anro- | O3HaKOMEHME C Mo- 6 HabntoneHue 3a pabotot | KomnbioTep,
AMu 8 Python PUTM Npu pa3paboTKe Npo- | HATUEM «(YHKUMS» B yuuTens, CaMocTosTeNbHas | MPOEKTop, UH-
rpamMm, NOHATUE «(YHK- | SA3blKe NPOrpaMMUpo- paboTa co cpegon npo- TepaKTMBHas
Uns» B A3blKe Nporpam- BaHus Python, onuca- rpammupoBaHus Python, | gocka

MmnpoBaHus Python,
onucaHve GyHKUMK, CTpyK-
Typa pyHKuUMKM, obpaLleHne
K yHKUMM B TEKCTE NpO-
rpamMMbl, NPUEMBI Hanmca-
HWS NPOrpamMm C UCrosb30-
BaHWEM BCMOMOraTesibHbIX
anroputMoB

HMe QyHKLUMKN, OCHOB-
Hble NPUEMbI CTPYK-
TYPHOIro NporpamMmmu-
poBaHus

OTBETbI Ha KOHTPOJIbHbIE
BOMpPOChI

ANHVEO0dUNININVdI0dU
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SVIHEXAIT0D ¢

MpodoikerHue

Ne Tema CopeprKaHue LleneBana yctaHoBKa | Kon-Bo yacos OcHoOBHble BUAbI aen- O6opyaoBaHue
n/n YPOKa Te/NIbHOCTU oByuatowmxca
Teop. | MpakT. Ha ypoke/
BHEYPOUYHOM 3aHATUMU
12 | Kopmexu 8 a3bike | ToHATUE «KOPTEX>» B A3bl- | O3HaKoMneHue ¢ no- 6 6 HabntoaeHue 3a pabotori | KomnbtoTep,
Python Ke NporpaMmMmnpoBaHus HATUEM KOPTEX>» B yuuTens, CamoCTosiTeNbHas | MPOeKTop, UH-
Python, co3aaHue kopTe- | s3blke NPOrpaMmMmpo- paboTa co cpeaoi npo- TepakTUBHas
a, OCHOBHble (PyHKUMM NO | BaHus Python rpammupoBaHus Python, | gocka
paboTe c KopTexamu B OTBETbI HA KOHTPOJIbHbIE
A3blKe NpOrpaMMMpPOBaHMS BOMPOCHI
Python
13 | MHOusudyanbHoe PazpaboTtka nHanemayans- | CosaaHue npoekTa Ha 22 | CamocrositensHast uHamen- | KomnbroTep,
3adaHue HOMO WNK rpynnoBoro A3bIKe NpOrpamMMmMpo- AyanbHasa Unu rpynnosasi | NpoeKTop,
NpoeKTa Ha A3bIKe Npo- BaHus Python NPOEKTHas AEATENbHOCTb | MHTEpPaKTVBHas
rpaMmmmnpoBaHusi Python A0CKa
14 | Mmozosbie 3aHs- 3awmTa nHAnBMAYanbHbIX | 3awmTa npoekTa 4 CamocrosiTenbHas nHanen- | KomnbtoTep,
mus WK rpynnoBbIX NPOEKTOB, AyarnbHasa Unu rpynnosas | NpPOeKTop, UH-
noABeEeHVE UTOrOB Kypca NPOEKTHasA AEATENbHOCTb | TEPaKTMBHAsA
A0CKa
Mmoeo: 144
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CopepiXaHue n popma opraHusauum yuyebHbIX 3aHATUN

MnaHbl yuebHbIX 3aHATUMA
1. 3Hakomcmeo co cpedoli npoepammuposaHus Ha A3bike Python. lMepemeHHble
PekoMeHayeMoe KONM4YeCcTBO YacoB Ha AaHHYIO Temy — 6.

MnaHupyemblie pe3yabTaTthbl:

npedmemHbie: NONy4YeHNe HaBblkOB paboTbl B cpese NMporpaMMMpoBaHust Ha s3bike Python,
M3yYeHNe OCHOBHbIX MHCTPYMEHTOB Cpeabl, M3y4YEeHUE MOHSTUS «NEPEMEHHas», 3alaHne 3Ha-
YeHusl NepeEMEHHON;

memanpeoMemHble: YMEHNE KOHTPOJIMPOBATb U KOPPEKTUPOBATb YYEOHYI0 AEATENbHOCTD,
CNocobHOCTb CTaBWUTb M (HOPMYNMPOBaThb AN Cebst Uenu AEMCTBUIA, NPOrHO3MpoBaTb pesynbTa-
Tbl, @aHA/IM3MPOBATb UX (MPUYEM KaK MONOXMTENbHBIE, TaK U OTPULATENbHbIE);

JIUYHOCMHbIE: TOTOBHOCTb U CMOCOBHOCTb 0BYYaOLMXCA K CAaMOPa3BUTUIO U JINYHOCTHOMY
camoonpeaeneHmnio, copMnpOBaHHOCTb HABbIKOB COTPYAHUYECTBA CO CBEPCTHUKAMM; FOTOB-
HOCTb U CNOCOBHOCTb K 06pa3oBaHmto, B TOM Yucne camoobpa3oBaHuIo.

O6opyaosaHne U matepuanbl: KOMMbIOTEP, NPE3eHTaUNoOHHOe 060pyA0BaHME.

Pacnpepenenne nabopatopHbix pabot: paboTa 1 — M3yyeHMe TeopeTU4ecKoro maTe-
puana nabopaTopHoi paboTbl, BbINONHEHNE NabopaToOpHOM paboThl.

2. Mepebie npozpammel Ha A3biKe Python, ocHosHble onepamopbi
PekoMeHayeMoe KOIMYeCTBO YacoB Ha AaHHYI0 TeMy — 6.

MnaHupyembie pesynbrathbl:

npedmMemHbie: TMONYYEHNE HABLIKOB CO3AaHWA MepBblX MporpaMM B CPefe MporpamMMMpoBa-
HWA Ha A3blke Python, u3yueHne oCHOBHbLIX OMepaTopoB A3bika Python, BBOAa/BbIBOAA AaH-
HbIX, BCTPOEHHBIX (PYHKLINIA;

memanpedmemHbie: YMEHUE KOHTPOSIMPOBATb U KOPPEKTUPOBATL YUEOHYIO [EATENBHOCTD,
CMOCOBHOCTb CTaBUTb W (DOPMYNMPOBATh ANs cebs Lienu AeiCTBUN, MPOrHO3MPOBaTh pesynbTa-
Tbl, dHAJIU3NPOBATb UX (ﬂpVI‘-IéM KaK MOJIOXXUTEJIbHbIE, TAK U OTpVILI,aTeJ'Ibele);

JIUYHOCMHbIE: TOTOBHOCTb U CMNOCOBHOCTb O6y‘-lal0|.|.l,VIXCFI K CaMOpa3BUTUO U INHHOCTHOMY
CaMoonpeaenexHumio, Cd)OpMMpOBaHHOCTb HaBbIKOB COTPpYAHUYECTBA CO CBEPCTHMKAMW, rOTOB-
HOCTb U CNOCOBHOCTb K 06pa3OBaHVHO, B TOM 4yucne CaM006pa3OBaHVIIO.

O6opyaoBaHWe U MaTepuasbl: KOMMbIOTEP, MPE3EHTaLMOHHOE 060pyA0BaHME.

Pacnpepenenue nabopatopHbix pabor: paboTbl 2.1, 2.2 — U3yyeHne TeopeTUYECKOro
MaTepuana nabopaTopHoit paboTkl, BbINOSHEHUE NAabOPaTOPHON pPaboThl.

3. YcnoeHsbili onepamop if
PEKOMeHD,YEMoe KO/IM4ECTBO YaCOB Ha AAdHHYIO TEMY — 12.

MnaHupyemblie pes3yabraTthbl:

npedmemHble: NOMyYeHNe HaBbIKOB MCMOMb30BaHKS YCIOBHOMO onepaTopa if B cpeae npo-
rpamMMMpoBaHusa Ha a3bike Python, pa3paboTka nporpamm, peanusyrowmx pa3BeTBASIOWMECS
aIroOpUTMbI;

memanpeomMemHble: YMEHNE KOHTPONNPOBATb M KOPPEKTUPOBATb YYEOHYI0 AEATENbHOCTb,
CNocobHOCTb CTaBUTb M (HOPMYNMpOBaTb ANst cebs Lenu AeUCTBMM, MPOrHO3vMpOBaTh pe3ynbTa-
Tbl, aHANN3MPOBaTh MX (NPUYEM KaK MONOXKUTENbHBIE, TaK U OTPULIATENbHbIE);

JIUYHOCMHBbIe: TOTOBHOCTb U CMOCOBHOCTb 06YyUatoWmMXCa K CaMOPa3BUTUIO U IMYHOCTHOMY
camoonpeaeneHnto, copMMpPOBAHHOCTb HaBbIKOB COTPYAHWYECTBA CO CBEPCTHUKAMMU; rOTOB-
HOCTb U CNOCOBHOCTL K 06pa3oBaHmio, B TOM Yucne camoobpa3oBaHuIo.
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O6opyposaHue U maTepmanbl: KOMMNbIOTEP, NPe3eHTaLNOHHOe 06opyaoBaHuMe.
PacnpegeneHue nabopatopHbix pabot: paboTbl 3.1, 3.2 — n3ydeHme TeopeTUYECKOro
MaTepuana nabopaTopHou paboTbl, BbINOHEHWE NabopaTOpHOM paboThl.

4. Huknbl e A3bike Python
PekoMeHayeMoe KOIMYeCTBO YacoB Ha AaHHyto Temy — 10.

MnaHupyemblie pe3yabTaTthbl:

npedmMemHble: NoJlyYeHne HaBbIKOB MCMOJIb30BaHUS ONepaToOpPOB LMKa B Cpese nporpam-
MUPOBaHNA Ha a3bike Python, pa3paboTka nporpamMM, peanusyowmx LUUKINYEeCcKe anropuT -
Mbl;

memanpedMemHsble: YMEHNE KOHTPOINPOBaTb U KOPPEKTUPOBATb YYEOHYI0 AeATeNbHOCTb,
CNocobHOCTb CTaBUTb M GOpPMYnMpoBaTh ANst Cebsi Lenu OeUCTBUIM, NPOrHO3MPOBaTb pesynbTa-
Tbl, @aHA/IM3MPOBATb UX (MPUYEM KaK MONOXMTENbHBIE, TaK U OTPULIATENbHbIE);

JIUYHOCMHbIE: TOTOBHOCTb U CMOCOBHOCTb 0BYYaOLMXCS K CAaMOPa3BUTUIO U JINYHOCTHOMY
camoonpeaeneHnio, copMnpOBaHHOCTb HAaBbIKOB COTPYAHUYECTBA CO CBEPCTHUKAMM; FOTOB-
HOCTb M CMOCOB6HOCTb K 06pa30BaHNMIO, B TOM YKC/ie CaMOo0bpa3oBaHMIo.

O6opypoBaHue U MaTepuanbl: KOMMbIOTEP, Npe3eHTaunMoHHoe 06opyaoBaHue.

Pacnpepenenve nabopatopHbix pabor: paboThbl 4.1, 4.2 — n3yyeHne TEOPETUYECKOro
MaTepuana nabopaTopHoit paboTbl, BbINONHEHNE nabopaToOpHOW paboThl.

5. Cnucku e a3biKe Python

PekoMeHayeMoe KONMYECTBO YacoB Ha AaHHY0 TeMy — 17.

MnaHupyemble pe3ynbratbl:

npeamemele: nony4yeHne HaBblKOB UCMO/1b30BaHUA CMUCKOB B Cpeae NporpaMMmnpoBaHns
Ha a3blke Python, pa3paboTka nporpamMm, peanusyrowmx paboTy co CTPYKTypamMu AaHHbIX;

memanpeomemHbie; YMEHNE KOHTPOAMPOBATh M KOPPEKTUPOBATL YUYEOHYIO AesSTENbHOCTD,
CrocobHOCTb CTaBUTb M (HOPMYNUPOBaThb ANs cebst LUenu AeCcTBMI, NPOrHO3MPOBaTh Pe3y/bTa-
Tbl, aHANN3MPOBATb MX (NPUYEM KaK MONOXUTENbHbIE, TaK U OTpULATENbHbIE);

JIUYHOCMHbIE: TOTOBHOCTb M CNOCOBHOCTb O6Y‘-IalOLLI,VIXCFI K CaMOpa3BUTUO U INHHOCTHOMY
CaMoonpeaenexHunio, CCI)OpMMpOBaHHOCTb HaBbIKOB COTPYAHUYECTBA CO CBEPCTHMKAMW, rOTOB-
HOCTb M CNOCOBHOCTb K 06pa3OBaHVI}O, B TOM 4yucne CaM006pa3OBaHVIlO.

O60pyaoBaHue n matepmanbl: KOMMNbIOTEP, Mpe3eHTauMoHHOe 0b6opyaoBaHme.

Pacnpeaenenve nabopatopHbix pabor: pabotbl 5.1, 5.2, 5.3 — n3yuyeHne TeopeTunye-
CKOro MaTepuana nabopaTopHon paboTbl, BbINONHEHNE NabopaTopHOW paboThl.

6. Paboma co cmpoKkamu e Aa3biKe Python

PeKOMeHD,YEMoe KOJ/IM4YECTBO YacCOB Ha AaHHYIO TEMY — 13.

MnaHupyemblie pe3synbraTbl:

npeamemele: nony4vyeHUe HaBblKOB UCMONb30BaHUA CTPOK B Cpeae nporpaMMmMpoBaHnA Ha
a3blke Python, pa3paboTka nporpamm, peanusyowmx paboTy CO CTPOKOBLIMU AAHHbIMU;

memanpeoMemHbie: YMEHNe KOHTPOIMPOBATb M KOPPEKTUPOBaTb YYEOHYI0 AeSTeNbHOCTD,
CNocobHOCTb CTaBWUTb M (OPMYNMPOBaTh AN cebsi Uenu AEMCTBWIA, NPOrHO3MpoBaTb pesynbTa-
Tbl, dHAJIU3NPOBATb UX (I'IpW-IéM KaK MOJIOXXUTEJIbHbIE, TAK U OTpVILlaTe}'IbeIE);

JIUYHOCMHbIE: TOTOBHOCTb M CMNOCOOHOCTb o6yqaroumxc;| K CaMOpa3BUTUO U TINHYHOCTHOMY
CaMoonpeaenexHumio, Cd)OpMMpOBaHHOCTb HaBbIKOB COTPYAHUYECTBA CO CBEPCTHMKAMU, rOTOB-
HOCTb 1 CNOCOBHOCTb K 06pa3OBaHMIO, B TOM 4yucne CaM006pa3OBaHVIIO.

O6opyaosaHne U matepuanbl: KOMMbIOTEP, NPe3eHTaunoHHoe 060pyaoBaHMe.

Pacnpegenenue nabopatopHbix pabor: paboTtbl 6.1, 6.2 — n3ydeHne TeOPETUYECKOrO
MaTepuana nabopaTopHou paboTbl, BbINOHEHWE NlabopaTOpHOM paboThl.
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7. Paboma c ¢pyHkyuamu e Python
PekomeHayeMoe KONMYeCcTBO YacoB Ha AaHHYIO TeMy — 14,

MnaHupyemble pesynbraThbi:

npedMemHsbie: MONyYeHNe HaBbIKOB MCMONb30BaHWS (YHKUWIA B Cpeae nporpamMMUpPOBaHMS
Ha a3blke Python, pa3paboTka nporpamm, peanusytowmnx paboTy co BCnoMoraTenbHbIMKU anro-
puUTMaMu;

memanpeoMemHbie: YMEHNE KOHTPOJIMPOBATb U KOPPEKTUPOBaTb YYEOHYI0 AEATENbHOCTD,
CMNocobHOCTb CTaBUTb ¥ (HOPMYNMPOBaTh AN Cebs Lenu AeUCTBMI, MPOrHO3WMpOBaTb pe3ynbTa-
Thbl, @aHANU3MPOBaTh MX (MPUYEM KaK MONOXKUTENbHBIE, TaK M OTPULIATENbHbIE);

JIUYHOCMHbIE: TOTOBHOCTb U CMOCOBHOCTb 06YUarWMXC K CAaMOPa3BUTUIO U IMYHOCTHOMY
camoonpeaenennto, copMMpPOBaHHOCTb HaBbIKOB COTPYAHWYECTBA CO CBEPCTHUKAMMU; TOTOB-
HOCTb U CNOCOBHOCTb K 06pa3oBaHmto, B TOM Yucne camoobpa3oBaHuIo.

O60pyaoBaHMe M matepuanbl: KOMMbIOTEP, MPE3EHTaUMOHHOE 060pyaoBaHME.

Pacnpeaenenune nabopatopHbix pabor: paboTbl 7.1, 7.2 — n3yyeHne TeopeTnyeckoro
MaTepuana nabopatopHou paboTbl, BbINOHEHWE labopaTopHOM paboThl.

8. Kopmecu e a3bike Python
PekoMeHayeMoe KONM4eCTBO YacoB Ha AaHHYI0 Temy — 12.

MnaHupyemblie pe3yabTaTthbl:

npedmemHble: NONyYeHUe HaBbIKOB UCMO/b30BaHUSI KOPTEXEN B Cpeae NporpaMMmnpoBa-
HUS Ha sa3blke Python, pa3paboTka nporpamm, peanusyrowmx paboTy Co CTPYKTYpaMu AaHHbIX;

memanpeomMemHble: YMEHWEe KOHTPONNPOBATb U KOPPEKTUPOBATb YUebHYI0 AesaTeNbHOCTb,
CNOCOBHOCTbL CTaBUTb M (hOpMYyNMpPoBaTb ANs Cebs Lenu LEeMCTBWN, NPOrHO3MpOBaTh pe3ynbTa-
Tbl, @HANM3MPOBaTb WX (MPUYEM KaK MONOXKUTENbHbIE, TaK U OTpULATeNbHbIE);

JIUYHOCMHbIe: TOTOBHOCTb U CMOCOBHOCTb 0BYyYatoLMXCS K CAaMOPa3BUTUIO U JINYHOCTHOMY
camoonpegeneHunio, CPopMUPOBAHHOCTb HABLIKOB COTPYAHNYECTBA CO CBEPCTHUKAMM; rOTOB-
HOCTb M CNOCOB6HOCTb K 06pa3oBaHMio, B TOM Yncie camoobpasoBaHuio.

O6opyaosaHne u matepuanbl: KOMMbIOTEP, NPe3eHTaunoHHoe 06opyaoBaHMe.

Pacnpepenenne nabopartopHbix pabor: pabota 8 — u3yueHne TeopeTMyeckoro mMarte-
puana nabopaTopHon paboThl, BbINONHEHME NabopaTOpHOW paboThl.

OvpaakTuyeckue (cnpaBoyHblie) maTepuanbl

Paboma co cpedoli npozpammuposaHusa Ha A3bike Python

BasxHo!

B naHHOM nocobum Mbl onnpaemcst Ha Python Bepcuu 3.x. Ecnu B Balueit onepaLmoH-
HOW CUCTEME YXXe yCTaHOBNEH Python Bepcun 2.X, TO Bbl MOXETE YCTAHOBUTb 3T JiBE
BEpCUM OAHOBPEMEHHO B OIHON OMEPALIMOHHOW CUCTEME M MO BbI6OPY UCMO/Ib30BaTh
TY WK UHYIO BEPCUIO B 3aBMCMMOCTM OT NOTpebHocTeN.

[lanee paccMaTpuBaeTCs yCTaHOBKa Python Bepcum 3.x B onepaLMOHHbIX CUCTEMAX
cemenctea Windows.

[insi yCTaHOBKM HYXHO nepenTu B bpay3epe Ha oduumanbHyto ctpadudy Python: http://
www.python.org/download/ — v 3arpy3uTb nocnegHioo Bepcuto Python 3.x. YcTaHoBKa
MPOM3BOANTCA CTaHAAPTHBLIM CMOCOBOM: Tak Xe, kaK u Nbblix apyrux nporpamm Windows.

B conepxaHue 17
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Ans Toro ytobbl paboTaTb C Python u3 komaHaHoM cTpokn Windows, HeobxoanMMo 3aaaTb
3HayeHue nepemeHHon PATH. 3To MOXHO caenatb Npu yctaHoBke Python, Bbibpas nyHKT Add
Python 3.x to PATH (puc. 3).

Install Python 3.8.0 (64-bit)

Select Install Now to install Python with default settings, or choose
Customize to enable or disable features.

< Install Now
C:\Users\fozido\AppData\Local\Programs\Python\Python38

Includes IDLE, pip and documentation
Creates shortcuts and file associations

< Customize installation
Choose location and features

python

for [¥] Install launcher for all users (recommended)

Wiﬂd()WS [¥] Add Python 3.8 to PATH

Puc. 3. OkHO ycTaHoBku Python 3.x ans Windows

[Ans HacTpoiikn nepemeHHoM PATH cHayana MOXHO B KOHTEKCTHOM MEHIO 3HauKa KOMIMbio-
Tepa BblbpaTb NyHKT Csolicmsa Unu HaxaTb KHOMKY [Tyck, aanee BblbpaTb KOMaHAy lMaHesb
ynpasaeHua — Cucmema u 6e3onacHocmb — Cucmema. NOTOM HaxaTb KHOMKY cnesa Jono-
HUMeJIbHble napamempsl cucmembl, 3aTeM BblbpaTb BKNAAKy JonosHumesbHO. BHU3Y HaxaTb
KHOMNKY [TepemeHHble cpedbi, B pa3aene CucmemHbie nepemMeHHble HaTu nepemMeHHyto PATH,
BblbpaThb €& 1 HaxaTb KHOMKY Pedakmuposams. (B pa3Hbix Bepcusax Windows Habop koMaHz,
MOXET HEMHOrO pasfinyaTbCs.)

[lanee B KOHLe CTPOKM B none 3HavyeHue nepemeHHol HabpaTtb: C:\Python3x, rae x — 310
HoMep Bepcumn Python. B noka3aHHOM Ha pucyHke 3 npumepe — Bepcus Python 3.8, 3HauuT,
HY>XHO HabpaTb: C:\Python38.

Ecnn paHee 3HauyeHne nepemeHHon PATH 6bino %SystemRoot%\system32;, Tenepb
OHO npuMeT Bua %SystemRoot%\system32;C:\Python3x. Ecnn Bce warn ycTtaHOBKW Bbl-
MOMIHEHbI NPaBW/IbHO, TO MOXHO 3anyckaTb MHTEpPNpeTaTop M3 KOMaHAHOM CTPOKWU B
Windows. YT06bl OTKPbITb KOHCOMIbHOE OKHO C KOMaHAHOW cTpokon B Windows, HaxmuTe
KHOMKY [lyck n BblbepuTe BbinosHums. B NosiBUBLUEMCS AMANOroBOM OKHe Habepute cmd
W HaxxmuTe Knasuwy Enter. Janee Habupaem cnoso python u npoeepsieM, HET nn owmMbBOK

(puc. 4).
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B C\Windows\System32\cmd.exe - python

Microsoft Windows [Version 10.0.10240]
(c) 2015 Microsoft Corporation. All rights reserved.

C:\Windows\system32>

C:\Windows\system32>

C:\Windows\system32>

C:\Windows\system32>

C:\Windows\system32>python3

'python3’ is not recognized as an internal or external command,
operable program or batch file.

C:\Windows\system32>python -V
Python 3.5.1

C:\Windows\system32>python

Python 3.5.1 (v3.5.1:37a07ceeS5969, Dec 6 2015, 01:54:25) [MSC v.1900 64 bit (AMD64)] on win32
[Type "help”, "copyright™, "credits" or "license" for more information.

>>>

Puc. 4. Pabota Python 3.x B komMaHaHow cTpoke Windows

AnbTepHaTMBHbIM cnocob: ucnonb3oBaTb IDLE — MHTErpupoBaHHyto cpeay pa3paboTku u
obyuyeHuns Ha a3bike Python, koTopas ycTaHaBnvBaeTcs BMecte ¢ Python. [1ns 3T0ro BbibpaTth:

Myck — lNpoepammsbl — Python 3.x — IDLE (Python 3.x) (puc. 5).

Python 3.8
~ IDLE (Python 3.8 32-bit)

¥ Python 3.8 (32-bit)

L’;,) Python 3.8 Manuals (32-bit)
@ Python 3.8 Module Docs (32-bit) Komnetorep

. Quest Software
'R Manens ynpasnenns

HeaasHue aoKymMeHTbI

Ramus Educational
Rand Model Designer 7
Registry Mechanic

. RStudio

Skype

STDUtility

YcrpoWcrea n npuHTeps!

Boinonxuurs...

Puc. 5. 3anyck Python 3.x

Mporpammsl no ymonyaxHnio

Kak Tonbko byaet 3anyLeH Python 3.x, Ha aKkpaHe NOSIBUTCS NpurnalleHne K BBogy — CUM-
BOM >>> B Hayase CTPOKM, FAe Bbl MOXETE YTO-TO HabupaTb. ITO HA3bIBAETCS KOMAHAHOI CTpo-
koM nHTepnpetaTtopa Python 3.x (puc. 6). Monpobyem BBeCTU B OKHE NpurnaieHus print(’ Mpu-

BET') W HaXaTb Knasuwy Enter. B pe3ynbTaTe A0MXHO NOSBUTLCS CNoBo «MpuBeT» (puc. 7). Kak

BNAUM, CMHTAKCUC A3blKa NOACBEYUBAETCA, PE3YNbTAT pa6OTbI nporpaMmmbl BblAENAETCA CUHUM

LiBETOM.
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® ® Python 3.8.1 Shell
Python 3.8.1 (v3.8.1:1b293b6006, Dec 18 2019, 14:08:53)
[Clang 6.0 (clang-600.0.57)] on darwin

Type "help", "copyright", "credits" or "license()" for more information.
>>>

Puc. 6. OkHo IDLE (Python GUI)

€] @ Python 3.8.1 Shell

Python 3.8.1 (v3.8.1:1b293b6006, Dec 18 2019, 14:08:53)
[Clang 6.0 (clang-600.0.57)] on darwin

Type "help", "copyright", "credits" or "license()" for more information.
>>> print('Mpuset')
MpuseT

>>>

Puc. 7. OkHo IDLE (Python GUI)

CrouT 3amMeTuTb, 4To Python 3.x BbIAAET pe3ynbTaT paboTbl HeMeaneHHo. Ho He Bcerga
yAO06HO C TOYKM 3peHus paboTbl C pa3HbIMKU NPOrpaMMaMm HabupaTb UX B KOMaHAHOM CTpOKe
WHTepnpeTaTopa. O4YeHb BakHOM COCTABNSIIOLLEN ABNSIETCS COXPAHEHME NporpaMMmbl B halne,
4TO6bl MOTOM MOXHO 6bIf1I0 3anyckaTb €€ HeorpaHUYeHHOe KONNYECTBO pas.

Ha npakTuke B COBPEMEHHOM NPOrpaMMUPOBAHUN UCNOMb3YIOTCA Pa3/iMyHble peaaKTopbl
koga. CTOMT OYeHb OTBETCTBEHHO MOAOWTM K BbIGOpY peaakTopa. XOpOWwWi peaakTop MOMOXET
BaM nerko nucaTb Nporpammel Ha Python 3.x, aenaTtb 3TO NOHATHO, 6bICTPO, KOMOPTHO, MO-
MOXeT bbICTpee peann3oBaTb BalyW MAEN.

B HacTosee BpeMs B Kpyry pa3paboTynMkoB YETKO onpeaennnncb OCHOBHbIE TpeboBaHus
K peAaKTopy KOAa, Takue Kak: YMHbIA MOMCK, MOACBETKA CMHTaKcuca, 06paboTumk owmnbok,
noaaepxka 6a3 aaHHbIX U T. A.

CnpaBOYHUK

IDE (uHTerpupoBaHHasi cpeda pa3paboTku) — nporpamma, npegHasHayeHHas Ans
pa3paboTku nporpamMMHoro obecneyeHns. CtaHAapTHblE UHCTPYMeHTbI IDE:

+ TEKCTOBbI peaakTop Ans 06paboTku Koaa;

+ TPaHCNSATOP;

+ cpeacTea cbopku;

+ CpeacTea OTNaAKM.

IDE, noaaep>x1BatolMe MHOXECTBO S3bIKOB NMPOrpaMMUPOBaHNs U coaepxallue apyrve
Creumanm3upoBaHHbie A0MOHUTENbHbIE (BYHKLUMM, 3aHUMAIOT BHYLUMTENbHOE MECTO B NaMSTy
W, KaK NpaBuno, paboTaloT MeasIeHHO.

MoxHO cdopmynmpoBaTh TpeboBaHMS K cpeae pa3paboTku nporpamMm Ha Python 3.x, ko-
TOpbIe YMNpoLLAOT pa3paboTky:

+ BO3MOXHOCTb COXPaHWTb PaboTy W OTKpPbITb €€ B TOM Xe COCTOSIHUM;

+ 3aMycK Kofa B Cpeae NporpaMMMUpOBaHKS;

* BO3MOXHOCTb OTNAAKM;

+ MOACBETKA CMHTAKCMCa — ANs yAOBCTBa BU3yanbHOro BOCMPUSTUS MPOrpamMMbl;

+ aBTOMaTnueckoe (hopMaTUpPOBaHWE KOAA, HAaNpPUMEP, Pacro3HaBaHME ABOETOUMS B KOH-

Lie onepaTopa for WM while, B pe3ynbTaTe YEro AanbHEMIIMI TEKCT ByAeT aBTOMaTH-
YeckM HabupaTbCs Ha CreaytoLlei CTPoKe, U ap.
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BoigensioT ABa Buaa cped pa3paboTku nporpamMmm Ha si3bike Python:

1) cpeabl pa3paboTku M peaakTopbl KoAa C NOAAEPXKON s3bika Python;

2) cneumanu3npoBaHHble peaakTopbl koga u IDE gns Python.

K nepeoMy BMAY MOXHO OTHECTM Takue NpoaykThl, kak Sublime Text, ATOM, GNU Emacs,
Vim, Eclipse, Visual Studio Code.

Sublime Text (puc. 8) — peaakTop KoAa, NOAAEPXKMBAET MHOMME A3bIKK NPOrpaMMupoBa-
HUs, B TOM uncne u Python. PaboTaeT Ha Bcex COBPEMEHHbIX nnatgopMax, B TOM Yncne B
Windows. ViMeeT nonb3oBaTenbCckue paclimpeHuns (nakeTol).

'ororo.settings t immutable_settings
logger import Lp

update_sentry_logging function
v

import settings,

logoer = logging.getlogger(__name_ )

def create_ap| List[str]=None,

AbstractEventl

Puc. 8. HTepdeic Sublime Text

B Tabnuue 1 oTMeyeHbl OCHOBHbIE AOCTOMHCTBA M HeAocTaTkM Sublime Text.

Tabnuya 1
[ OCTOMHCTBA M HEAOCTATKU peaaKTopa Koaa Sublime Text
JAocTtounHcTBa HepocTtaTtku
BbbicTpas Hasuraums, API nnarMHoB Ha MNaketbl Sublime Text HanncaHbl Ha Python, u ans

Python, ogHOBpeMeHHOe pefakTpoBaHWe, | YCTAHOBKM peAakTopa YacTo TpebyeTcs BbiMoNHUTb
BbICOKasi HaCTpamnBaeMocCTb. [oaaepxuBaeT | ckpunTbl Python HenocpeacTseHHO B Sublime Text.
MHOr0 A3bIKOB MporpamMMmnpoBaHus. Cunta- | MporpamMma He siBNseTcs 6ecnnaTtHoi, eCTb Nepuoa
€TCS J0CTAaTO4HO NETKMM M BbICTPbIM peaak- | NpobHOM Bepcuun. YCTaHOBKa paclumpeHuii Tpebyert
TOPOM KoAa AOMNOSHUTENbHBIX YCUIMIA. B peaakTope OTCyTCTBYET
npsiMas noaaepXXKa Ans BbINOMHEHUS UK OTNaAKK
KoAa u3 pepakTopa

Atom (puc. 9) — 6ecnnaTHbIN TEKCTOBbIA PeAakTop C OTKPbITbIM UCXOAHBIM KOAOM ANS
Windows ¢ noaaepXkon nnarMHoB, HanucaHHbIX Ha JavaScript. PegakTop ocHoBaH Ha Electron
(paHee un3BecTHbIN kak Atom Shell) — dpeitMBopke kpoccnnaT@opMeHHoW pa3paboTku ¢ uc-
nosb3oBaHneM Chromium u io.js. A3bik Python noaaepXXmBaeTcs pacluMpeHNEM, KOTOpOoe
MO>XHO YCTaHOBWUTb Npwu 3anycke Atom.

B conepxaHue 21




tests

> i -github

> Ja bin

> @ end_to_end_tests
> @ flow-typed

> @ resources
> jm scripts
v i sre
ch
im fetchers
lockfile
registries
reporters
resolvers
util
=) api.js
config.js
onstants.js

rrors.js

integrity-checker.js

package-compatibil

D) @ [ [

ackage-constrainl

lz) package-fetcher.js

' CETb LEHTPOB LM®POBOTO
OBPA3OBAHWA AETEWA «IT-KYE»

package-h

ver from './package-resolver.js
Jconfig.js';

} from *_/types.js’';

8 Jutil/misc.js’;

invariant = reguire('invariant');
path = require('path');

type Parts = Arraysstring>;
let historyCounter = 8;
= HoictManifest {
(key: string, parts: Parts,

ju SRequired;
= isIncompatible;

pka: Manifest,

}

isRequired: boolean;
isIncompatible: boolean;
pkg: Manifest;

loc: string;

parts: Parts;

previousKeys: Array<string>;
history: Array<string>;

key: string;

originalKey: string;

addHistory(msg: string) {

Puc. 9. ViHTepdenc Atom

NPOrPAMMMHUPOBAHUE

invariant

storyCounter
tManifest
sRequired

sIncompatible

dails
reviousKeys
istory

2 key

riginalkey

structor
esolver
onfig
levelQueue
ree

aintedKeys

B Tabnuue 2 oTMeyeHbl OCHOBHbIE AOCTOMHCTBA WM HegocTaTku Atom.

= Qutline View

Tabnuya 2

D OCTOMHCTBA U HEAOCTAaTKU peaaKkTopa Koga Atom

JocTtonHcTBa

HepocTtaTtku

Mbl€ NMNarnHbl

JlocTtaTouHO NErkuni n bbICTpbI peaakTop. Moaaepxm-
BaeT MHOTO 513bIKOB MPOrpaMMMPOBaHKSI, KaXKabiin
A3blK paboTaeT Npyu HanMuMn NpeaBapuTeNbHO yCTa-
HOBJIEHHOIO KOMMUNATOPa/MHTepnpeTaTopa. Bkitova-
€T B cebs 0TNnagumK, MHCTpyMeHTbl Ans paboTsl ¢ Git,
MOACBETKY CMHTaKcKca, AOMONHUTENbHO NOAKIoYae-

PepakTop noctpoeH Ha Electron, 3To 03Ha-
YyaeT, YTo OH paboTaeT Kak npouecc
JavaScript, a He KaK oTAenbHoe npuoxe-
Hue

Visual Studio Code (VS-Code) (puc. 10) — nonHo@yHKUMOHANbHbIA peaakTop Koda C
OTKPbITbIM UCXOAHBLIM KOAOM, AOCTYMHbIA ANSl pa3finyHbIX NAaTgopM, B TOM Yncie n ans
Windows. [loctaTo4MHO yHMBEpCanbHbIW, BbICTPbIM, MacluTabupyemblit. Kak 1 pegakTop koaa
Atom, VS-Code noctpoeH Ha Electron.

22
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o000
@ ] Welcome % M.py X

Users >igor > n2 > @ 1.py > (@lx
1k =int(input(“x="))
y =int(input("y="))
if x>y:
2aX=y
else:
Z=X4y
print(“z=",2z)

5

Python 38.164-bit ®O0A 0
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Puc. 10. IHTepdelic Visual Studio Code

B Tabnuue 3 oTMeYeHbl OCHOBHblE JOCTOMHCTBA U HegocTaTku Visual Studio Code.

Tabnuya 3

[ OCTOMHCTBA U HeA0CTaTKM pegakrtopa Koaa Visual Studio Code

JAocTtounHcTBa

Hepocrtatku

JlocTaToOMHO NPOCTON M NErKMIA peaakTop Koaa Ans
KpoccrnnaTchopMeHHON pa3paboTky BEG-NpUNOXeHNI.
CoaepXvT 0TNagumK, MHCTPYMeHTbI 4nsa paboTsl € Git,
NOACBETKY CMHTaKcMca, AOMONHUTENbHO NOAKIoYae-
Mble NJarvHbl, CpeacTea Ans pedaktopuHra. B npo-
rpaMmMe XOpOLLO MpeAcTaBneHbl BO3MOXHOCTU 418 Ka-
CTOMM3aLMK: NOSb30BaTENbCKUE TEMbI, COYETAHMS KNa-
BULL U paiinbl KoHbUrypaumn. ocTyneH ans
Windows, macOS wu Linux

PepakTop nocrpoeH Ha Electron, 310 03Ha-
YyaeT, YTo OH paboTaeT Kak npouecc
JavaScript, a He Kak oTAenbLHOe NpunoXxe-
Hue

Btopov Bua nporpaMm — 370 cneumanm3npoBaHHble peaakTtopsbl U IDE ans Python 3.x.
IDE PyCharm komnaHwum Jetbrains (puc. 11) — ogHa v3 nyywmx NOAHOMYHKUUOHANbHbIX

BblaeneHHbIx IDE ang Python.

B copepxaHue
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PythonProject [~/PythonProject]

A Configurstion..

B PythonProject ~/Pyt
» [ External Libraries
> P Scratches and Consoles

W 1 Projoct
vieqmea @ 2

MAARS [

Search Everywnere Double 1
Go to File 30

Recent Files 3#E

Navigation Bar 34

Drop files here to open

Python Consola

= Jusr/lacal/bin/pythen3.8 /Applications/PyCharm.app/Contents/plugins/python/helpers/pydev/pydevconsale. py —mode= b 1% Snecial Varlablos

== impart sys: print{*Python % on %' % (gys.vercion, sys.platform))
» % SYS.path.extend([*/Users/igor/PythonProject’])

N Tex milsd & Fython Conscle = 6 TO0O0

Puc. 11. MuTepdenc IDE PyCharm

B Tabnuue 4 oTMeyeHbl OCHOBHblE AOCTOMHCTBA U HepocTaTku IDE PyCharm.

Tabnuya 4
JAocTtouHcTBa U Hegoctatku IDE PyCharm
JocTtounHcTBa Hepocrtatku
Bce Bo3MoxxHocTu IDE. YnpaBneHue Bepcnamu 1 MeaneHHas 3arpy3ka cpeabl pa3paboTku,
MPOEKTaMy, HaTMBHbIN 3aMyCK U HanWcaHWe Koaa, TpebyeT 6onee yrny6nEHHON HaCTPOKK
MOACBETKA CMHTaKCKCa, aBTO3arosIHEHNE KoAa AN NMPOEKTOB

Python n T. A.

[JocrynHa 6ecnnatHas Bepcus C OTKPbITbIM MCXOA-
HbIM kogoM (Community) ans Windows, macOS u
Linux

IDE Spyder (puc. 12) — nporpaMmma € OTKPbITbIM MCXOAHbIM KOAOM, CO3AaHa ans paspabo-
TOK, CBSI3@HHbIX C aHanM30M AaHHbIX. [loCTaBnseTcs BMecTe C AUCTpMOYTMBOM AMcrneTyepa na-
keToB Anaconda.
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Spyder (Python
Flle Edit Search Source Run Debug Consoles Projects Tools View Help
OeE =0 pEBEBE oE=p B B L2 ¢ > /home/vnlonguet/Desktop/WW/Py/Abandon Dataset KNN/Iris
Fditar - /hame/vnlonguet/Desktop/WW/Py/Ahandon-Nataset-KNN/Iris/untit... 2% Help
cy untitled1.py * 5 Source Console - Object

1import numpy as np
2impart pandas as pd
3

4 from sklearn.model_selection import train_test_split
5from sklearn import metrics

2

Here you can get help of any object by pressing Ctrlal in front of it,

& from sklearn.datasets.base import Bunch either on the Editor or the Console.
[ fron sklearn import preprocessing Help can also be shown automatically after writing a left

g parenthesis next to an object. You can activate this behavier in

16 # nochine learning algorithn of interest Preferences > Help.
A 11 fram <klearn_neighbare impart KNeighbareClacsifier =
) 12 from sklearn import preprocessing New to Spyder? Read our tutarial
L 13 from sklearn.preprocessing import LabelEncoder

14 N

154 Variable explorer  File explorer = Help

15 def 102d_data(data_file):

17 df = pd.read_csv(data_file)| IPython console

18 7

55 rth L ol bt ry Console 1/A %

2% == ve —

21 return Bunch(data = (df.iloc[:, :4).values) File * funl + IDeskton /| Prraa g 2 g . i 3
\ §§ target aanes. = ylal;s) ’ \t’(;“.{:o:;w “,".I Wi /Py/ Dataset-KNN/Irisfuntitledl.py”, line 1, i

24 datafra\n = load_data("irisTrain") HoduleNotFoundError: No module named 'nunpy’

25X_trailn = dataTratn.data
26Y_train = dataTrain.target

in (4):
In [4]:

7 i Puc. 12. HTepdeiic IDE Spyder
® @ 3% O | T monny - /omerpir- [T count®) ] $ T @) [135]13s6 4

honny - /home/pi/countdown_recursion.py @

File Edit View Run Tools Help
LB o & @

hello.py | countdown.py* | countdown_recursion.py % Variables
n=3 B |Name Value i
count <function count at 0x76808¢
def count(n): n 3
if n > 0:
print(n)
count(n-1)
else:
print("Blast off!")

|lcount(3)

count(3) = O:iX

count

def count(n):
Ll if n > 0:
Shell print(n)
6 count(n-1)
1se:
print("Blast off!")

« I

[

Local vaniables
raceback (m |,.me Value
File "/hom
e>
KeyboardIintebemmmemmsreeeera

5
4
3
2
1
¥

i

K

>>> %Debug countdown recursion.py

B conepxaHue Puc. 13. UHTepdeiic IDE Thonny 25
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B Tabnuue 6 oTMeYeHbl OCHOBHbIE AOCTOMHCTBA M HegocTaTku IDE Thonny.

Tabnuya 6
AoctonHctBa n HegoctaTku IDE Thonny

JocTtonHcTBa Hepocrtatku

MoaaepXkka HOMEPOB CTPOK, NOLIAroBOE BbINOSIHEHWE | He noaaepXuBaeT pacluMpPeHHBbIN (yHKLM-
BbIpXXeHUI 63 TOUEK OCTaHOBA, XMBLIE NEPEMEHHbIE | OHAJ1 A5 OMNbITHLIX Pa3paboTUMNKOB,

BO BPEMs OT/IaZIKM, NO3TANHOE BblYNCIIEHWE BblpaXKe- | MPOEKT AOCTaTOMHO MOJOAOM, MOXET CO-
HWI, OTAENbHbIE OKHA NS BbINOTHEHWS BbI30OBOB AepXkaTb OLIMOKM

(PYHKLMIA, BO3MOXXHOCTb PErMCTPUPOBATL AENCTBUS
Monb30BaTeNs Ans BOCNPOM3BEAEHNS UM aHanN3a
npouecca nporpamMMMpoBaHust

OcHogHble 803MoxcHocmu PyCharm

PaccmoTpum 60onee noapobHo NpoayKT komnaHum JetBrains — IDE PyCharm.

PyCharm — 370 uHTerpupoeaHHas cpefa paspaboTku (IDE), ncnonb3yemas ans Hanuca-
HUS nporpaMMm Ha Python. B Hell eCTb MHCTPYMEHTHLI AN aHanu3a koaa, rpaduyeckuii 0Tnaa-
YMK, BCTPOEHHOE MOAY/IbHOE TeCTUpOBaHWe U noaaepxka Beb-pa3paboTku ¢ COBPeMEHHbIMU
(periMBOpKaMMu.

26 B conepxaHue
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Ans yctaHoBkn PyCharm cHavana HyXHO yCTaHOBUTb MHTepnpetatop Python 3.x. 3atem Ha
oduumanbHoM cante koMnaHuu JetBrains BbibpaTb npoaykT PyCharm: https://www.jetbrains.
com/pycharm/. Bam 6yayT npeanoxeHsbl K 3arpy3ke ase sepcum PyCharm: Community 1nim
Professional. Professional sBnseTcs nnaTtHoOM BeEpCUEN C MOJHBIM HAaboOPOM YHKLMI W noa-
aepxkoi hpeiimBopkoB. OHa aeanbHO NOAXOAUT Ans npodeccuoHanbHoM pa3paboTku. Bep-
cnsg Community 6ecnnaTtHasi, obnagaeT 6a30BbIMU BO3MOXHOCTSMMU,

BaxkHo 0cobeHHOCTbIO NpoaykTa PyCharm sBnsieTcs NpoABMHYTHIN peaakTop Koaa, KoTo-
pbiii NpeaocTaBnseT noaaepxky ansa Python 3.x, JavaScript, TypeScript, CSS, HTML u apyrux
MONyNspHbIX S3bIKOB. ITOT peAakTop NMOMOraeT 6bICTPO OnpeaensTb CUHTAKCUC S3bIKa, MPOBO-
ANTb NPOBEPKY OLWNOOK, BHOCUTb KOPPEKTUMPOBKW B KOA NPOrpaMMbl.

B nporpamMme Takxe peanusoBaHa YHKLUMS YMHOMO NOMCKA, KOTOPasi MOXET MPOBOAUTb
MOWCK He TOJIbKO B KOAE MpOrpamMMbl 1 CObLITUSIX, HO U B OKHE MHCTpyMeHTOB PyCharm. C no-
MOLLbIO MOMCKa 6bICTPO NepexoanM K MeToAy, TeCTUPOBAaHMIO, UCMOMb30BaHMIO, peann3aunm
nT. A

IDE PyCharm npeanaraet obHoBneHune koga (6e3onacHoe yaaneHne n neperMeHoBaHue,
METOA M3BJIeYeHuns, BBOAHbIE NepeMeHHas U MeToA U Apyrue Buabl pechakTopuHra).

BCTpoeHHble MHCTPYMeHTbl pa3paboTku coaepxaT 60MbWy0 KOMNEKUMUIO MHCTPYMEHTOB
PyCharm, Takux Kak: BCTPOEHHbIV TEPMUHAN, UHCTPYMEHTbI ANs paboTbl C 6a3aMi AaHHbIX,
BO3MOXXHOCTb yAanéHHOW pa3paboTku C yAaneHHbIMU MHTEpnpeTaTopaMu, TepMmuHan SSH,
nHTerpaums ¢ Docker, MHCTPYMeHTbI KOHTponen Bepcuu, npodainep Python, uHTerpupo-
BaHHbIN OTNIAAYMK, 3aMyCcK TeCcTMpoBaHus 1 T. 4. IDE PyCharm MoXeT 3anycTuTb KOHCOSb
Python REPL, 4TO AaéT Maccy npeuMMyLLecTs, TakMX Kak MrHOBEHHAs NpoBepKa CMHTaKcuca C

AOMOSTHUTENBbHBIMU NPOBEpKaMm, CONOCTaBleHWEM CKOBOK UM KaBbluek M, KOHEYHO, aBTO3a-
NOJIHEHWEM KoAa.

BaxxHbIM chakTopoM Bbibopa PyCharm cTaHOBUTCA 1 TO, UTO 3Ta cpeaa obecneymsaeTt cne-
LManbHylo noaaepxky bubnuotek, Takux kak Anaconda, Numpy, Matplotlib n apyrve, npego-
CTaBngs NoNb30BaTeNO rybokoe NOHMMaHWe KoAa, MHTEepaKTMBHbIE rpadukun, NPoCcMOTP Mac-
CMBOB M MHOroe Apyroe.

HemanoBaxHbIM (pakTOpoM B pa3paboTke mporpamMm Ha a3bike Python asnsetcs Bbibop
onepaumMoHHON cucTemsl. MporpaMMHbin NnpoaykT PyCharm mMoxHo ycTtaHoBuTb Ha Windows,
macOS u Linux, ncnonb3ys oauH NNLEH3MOHHbIN KoY. [aHHas IDE siBnseTcs nonHOCTbO
KpoccnnaTthopMeHHOW. HanucaHne Koaa v uHTepdenc nporpammbl 6yayT BbirnsaeTb abcontoT-
HO OAMHAKOBO BO BCEX OMepauMOHHbIX cucTteMax. Monb3oBaTenbCkui MHTepdenc n ero Ha-
CTPOVKa NpefoCTaBnseT KaxaoMy yaobHoe paboyee NpoCTpaHCTBO C HACTpPaMBaeMbIMM LiBE-
TOBbIMW CXEMaMU W «ropsvynMMK Knasuwamm». PyCharm nopaep>xuBaeT AOMNOSHATESNbHbIE Na-
MHbI, MHTErpaLMM C PasnMYHbIMW MHCTPYMEHTAMK U dpeiiMBOPKaMK, PeAaKTOPOM OBHOBNEHWIA,
TaKMM Kak amynaumsa Vim.

IDE PyCharm noazepxwuBaeT pa3paboTKy NPUNOXEHWA C NOMOLLbIO NONYNSPHbLIX (penM-
BopkoB Django, Flask n Pyramid.

OpénNMBOpPK — MporpaMMmHasi nnaTdopma, KoTopas onpeaensieT CTpYKTypy NporpamMMHOiA
cucTeMmbl 1 obneryaeT pa3paboTky u 06beanHeHMe pa3HbiX MoAyen 60nbLWON NPOrpamMMHOM
CUCTEMBI.

Django — cB060AHbIN PPENMBOPK C OTKPbITLIM KOAOM. C €ro NOMOLLbI0 MOXHO A06aBNSATL
BONbLMHCTBO CTAaHAAPTHbIX MYHKLUMI B BUAE NakeTa. ITO Takme MYHKUMM, Kak ayTeHTUdMKa-
ums, URL-MapwpyTusaums, Murpaums cxembl AaHHbIx 1 T. n. Django ucnonb3yet ORM ang co-

nocTaBneHns o6bekToB ¢ Tabnuuamu 6a3 AaHHbIX. OAWH U TOT Xe koA paboTaeT C pa3Hbl My
6a3amu gaHHbIX. Django pabotaet ¢ Takumu CYB/[, kak PostgreSQL, MySQL, SQLite u Oracle.

Pyramid — cdbperiMBOpPK C OTKPbITbIM KOZOM, 06ecrneymBaeT MakCMManbHble BO3MOXHOCTY
NPY MUHWMANbHBIX 3aTpaTax BpeMeHu u pecypcoB. PaboTaeT Kak ¢ 6onblumMMm, Tak U C MasnbiMu
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npunoxeHusMu. Ewé oTMeTMM Takune yHKUmMK, Kak reHepaumns URL, MacwTabupyemas KOH-
durypauns, rmbkas cxema ayTeHTUPUKALMUKM, NOHATHAs TEXHUYECKast JOKYMeHTauums.

Flask — 310 MMKpodpenMBOpK, NpefoCTaBnseTcs no nuueH3un BSD. MMeeT MoaynbHbIN
Av3anH, bnaroaaps 3ToMy periMBOPK MOXHO MPUMEHSATbL ANS BbIMOMHEHMS Pa3HbIX 3afau.
Cneaytowme dhyHKUUM SBNSIOTCS CTaHAAPTHBIMU: BCTPOEHHbIN CEPBEP M OTNAAUYMK, LWABMOHBbI
Jinja2, noaaepxka WSGI 1.0, Unicode, nogknioyeHue k noboi ORM.

Ho cToMT 3aMeTuTb, YTO BCE 3TW pacluMpeHHble YHKLMK BKOYEHbI B NPOheCcCUoHanbHyo
BEPCUIO NPOAYKTA.

IDE PyCharm nonHoctbto nogaepxuBaer HTML n HTML5, CSS, JavaScript n XML. Bcé ato
peanusyeTtcs yepes nogknodenune Kk IDE nnarvHoB (puc. 14). Moaaepxka Apyrux S3blKOB U
(hpeiMBOPKOB TakXe MOXET bbiTb J06aBNEHa Yepe3 NnaruHbl.
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Font Featured Show All y (E0STar
» Col ] y L10M % 4.5 JetBrains
Sty IdeaVim nstal 4

» Code Style B l/ L 10M 4.5 JetBreins Editor Keymap = 0.67 anp. 10,2021
Inspecctions

File and Code Templates Plugin homepage ~

.ignore

File Encodings L11,7M 24 JetBraine Vim emulation plugin for IntelliJ| Platform-based IDEs.

Live Templates

: ; IdeaVim supports many Vim features including

File Types [ Ideolog normal/insert/visual modes, motion keys,

Copyright @ =r 146M Y2 JetBrains deletion/changing, marks, registers, some Ex commands,
X Vim regexps, configuration via ~/.ideavimrc, macros, Vim

Infay Hints : : plugins, etc.

Duplicates g CSV Plugin =

Emmet EESH] < 57M vr4.6 MartinSommer Seealso:

s ® GitHub repository: documentation and contdbuting

® [ssue tracker: feature requests and bug reports

ENGHS .env files support | Insta
Language Injections £ 4/4M 4.9 Adol F »iChangeiNotes

Speliin
e — Size: 1,7M

Big Data Tools
+ 623K v 4 JetBrains

TextMate Bundies
TODO

Plugins
» VersionControl @ v Vue.js

~3,IM 373.4 JetBrains
» Project: PythonProject @

» Build, Execution, Deployment

| : . BashSupport
» Languages & Frameworks =l . 1a,aM yra.b Joachim Ansorg

»> Tools

2 Cancel

Puc. 14. [lobaBneHne nnarnHos Kk PyCharm

OnHuM 13 6onbwmnx npenmylects PyCharm siBnseTcs To, YTO OHa SIBNSIETCS Kpoccnnat-
hopMeHHoW cpefion pa3paboTku, koTtopasi pabotaeT B Windows, macOS u Linux.

[lanee no3HakoMumcst 6onee noapobHo ¢ uHTepdencom nporpamMmbl PyCharm u paccmot-
pVYM CO3AaHMe Hallero nepeoro npoekTa. OTMeTnM, yTo BCA paboTa B PyCharm Beaércs B
KOHTEKCTe npoekTa. locne 3anycka NporpamMMbl HaC BCTPeYaeT OKHO NPUBETCTBUS, KOTOpoe
npeaoCcTaBnseT BO3MOXHOCTb BbibOpa CyLeCTBYIOWMX NPOEKTOB Ha KOMMNbOTepe unn co3aa-
HWS1 HOBOro npoekTa (puc. 15).
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200 Welcome to PyCharm
csv

~[Project/csy

asia_cook PC

~/Project/asia_cook

web-one-master
~/Project/web-one-master

PyCharm

Version 2019.3.3

~/d

n1
~/n1

django1 =+ Create New Project

~[Project/django1 & Open

django-bot

~[Project/django-bot ¥ Get from Version Control

web-one
~/Downloads/web-one

telegram-finance-bot-master
~[Project/tele...nance-bot-master

n2

~[n2
& Configure v Get Help ~
s1

Puc. 15. 3anyck IDE PyCharm

[ns OTKPbITMS CyLEeCTBYIOLEro NpoekTa HYXHO BblbpaTb NyHKT Omkpsimb (Open) wnu
KoMaHAy File — Open (puc. 16). 3aTeM yka3aTb KaTanor Ha XXECTKOM AWUCKE, FAe XpaHATCs UC-
TOYHUWKW AS151 BaLLero npoekTa.

o0ee PythonProject [~/PythonProject] = .../1.py

M Eythioaprofect < B Macintosh HD 3
g [§ Project v
g ¥ Bm PythonProject ~/PythonPro
= %1y
> Il External Libraries PaGora
» P9 Scratches and Consoles ® 5k

o)

Tags 2018 Date Modified

@ Net 8 Applications 10 Apr 2021 at 08:03
W Library 25 Feb 2020 at 10:32
B§ System 21 Sep 2018 at 07:06

2014

@ linux B Users 16 Nov 2020 at 12:45
® 4k Earier

@ Kentniit 8 CeepeHns 0 nonsaoearena 25 Aug 2014 at 20:50
7k
iphone?
All Tags...

ssequieg Il MONRS

Media
J3 Music
Photos
E Movies

Python Console
a S /usr/local/bin/python3.8 /Applications/PyCharm.app/Contents/plugins/python/helpers/pydev/pydevconsole.py —mode= » 2= Special Variables

= import sys; print('Python %s on %s' % (sys.version, sys.platform))
& Sys-path.extend(['/Users/igor/PythonProject*])

2e Z: Structure

) Python Console

| 2
-
%
+

3% 2: Favorites

i 6:TODO [ Terminal @ Python Console Q) Eveot Log
11 LF UTF-8 4spaces Python3s %

L]

Puc. 16. Co3gaHue npoekTa B PyCharm
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MoXxHO BbI6paTb HOBbIV NPOEKT (New Project) n BBECTM UMS MPOEKTa B ANANOrOBOM OKHE
(puc. 17).

0] New Project

'« Pure Python
€] Django

Location:  /Users/igor/Documents

_ Flask » Project Interpreter: New Virtualenv environment

@ Google App Engine
Pyramid

B web2pPy

i= Scientific

A Angular CLI

@ AngularJS

B| Bootstrap

8 HTMLS Boilerplate

& React App

&b React Native

Create

Puc. 17. Co3aaHne HoBoro npoekTa B PyCharm

PyCharm npeanoxuT BblbpaTb MHTEPNPETATOP S3blKa — HYXHO yKa3aTb TeKYLLYH YCTaHOB-
neHHyto Bepcuto Python (puc. 18).

s Existing interpreter

Interpreter: ¢ Python 3.8

Puc. 18. Bbibop MHTepnpeTaTopa s3bika Python

PaccmoTpuM mHTepdenc PyCharm. [naBHoOe OKHO NMporpaMMbl pa3faeneHo Ha HECKONbKO
obnacren (puc. 19).
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o000
Bs PythonProject | 1.y
¥ [ Project =
g ¥ Ba PythonProject ~/PythonProject
: % 1oy
> [ External Libraries
» ¥ Scratches and Consoles

Terminak:  Local +

MacBook-Pro-Tgor:PythonProject igors ||

s I Structure

% 2: Favorites

MGTO0O B Taminel @ Python Comdle
£ PyCharm 2019.3.5 available: // Update... (2 mintes 8go)
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]
-—a

PythonProject {~/PythonProject] - ../ 1.py

Q
4
;
=)
O
8
5
o
4
2
2

@) Evert Loy
11 LF UTF-8 4spaces Python3s % &

Puc. 19. [naBHOe OKHO nporpamMMbl PyCharm

PacCMOTPUM OCHOBHbIE 3/IEMEHTHI MOMb30BATENbCKOrO MHTepdeNca.
1. MaHenb MHCTpyMeHTOB NpoekTa (Project Tool Window) — cneBa. Ha 3Toi naHenu oto6-

pa)katoTcs halnbl NpoeKkTa.

2. Pepaktop PyCharm (PyCharm Editor) — cnpaBa. 3aecb BBOAUTCS KOA NPOrpaMMbl Ha

Python.

3. Maxenb Hasurauum (Navigation Bar) — Hag peaakTopoM. [1ns 6bICTPOro 3anycka u oT-

NaaKu nporpamMmbil.

S Database
Q) Event Log
% Favorites
Bu Project

@ Python Console

=i SciView
=x Structure
Terminal
i= TODO

Puc. 20. CriMcoK AOCTYMHbIX

naHenen UHCTPYMEHTOB
B PyCharm

B copepxanue

4. Nesbin ctonbel (Left gutter) — BepTMkanbHas nonoca
cneBa OT pefakTopa. Homepa CTpoK, nepexod rno nepapxuu Ko-
fa.

5. Mpa.biin ctonbel (Right gutter) — BepTukanbHas nonoca
cnpaea OT pefakTopa. Pe3ynbTaThl NpoOBEpKM: OWKNBKK, npeay-
npexaeHnsa n 1. 4.

6. MNaHenn wuHcTpyMeHTOoB PyCharm (PyCharm Tool
Window) — BHM3y. [JoCTyn K ynpaBAeHUo NPOeKTaMu, MOUCK K
HaBuraums no UCXo4HOMyY Koay U T. A.

7. CTpoka coctosHus (Status Bar) —ropu3oHTanbHas nonoca
B caMOM Hu3y. COCTOsiHWE NpoekTa, npeaynpexaeHus, MHpop-
MaLMOHHble coobleHns. CneBa B CTPOKE COCTOSIHUS — KHOMKa,
ynpaBsioLas Noka3oM naHene MHCTpyMeHToB. Ecnn HaBecTu
yKasaTeslb MbIlWW Ha 3TY KHOMKY, NOSBUTCA CMUCOK AOCTYMHbIX
naHenewn (puc. 20).

OpHuM 13 npenmywects PyCharm sBnsetcs rubkas Ha-
cTpovika cpeabl IDE, ang Toro 4tobbl OHa NOMHOCTbLIO COOTBET-
CTBOBasna BawwuM notTpebHocTaM u bbina yaobHa ana sBac. MeHto
File — Settings nubo Preferences no3BoNsieT NPOCMOTPETL CNU-
COK AOCTYMHbIX NapaMeTpoB HacTponku (puc. 21).

31



NPOrPAMMMHUPOBAHUE

Preferences

PythonProject Appearance & Behavior » Appearance

Appearance & Behavior

Appearance

Mel and Toolbars

PythonProje
e l.py
» External L

» ¥p Scratches ¢

ency (protanopia, deuteranopia)
Path Variables
Keymap
Editor
Plugins
Version Control
Project: PythonProject
Build, Execution, Deployment ’ on mous n default b
Languages & Frameworks

Tools

Subpixe

Show memory indicator

Puc. 21. OKHO OCHOBHbIX HacTpoek PyCharm

Ecnu B HacTpoikax BblbpaTb NYHKT Appearance and Behavior — Appearance, TO Mbl CMO-

XeM BblbpaTb cBeTnyto nMbo TEéMHyIo ocHoBHYO Temy IDE. C nomowbio MeHo File — Settings —
Editor MmoXxHO HacTpouTb peaakTop (puc. 22). oCTynHO MHOro onuun (puc. 23).

Preferences
Editor
¥ Appearance & Behavior Personalize source code appearance by changing fonts, highlighting styles, indents, etc. Customize the Editor
Appearance from line numbers, caret placement and tabs to source code inspections, setting up templates and file encodings.
Menus and Toolbars
System Settings
File Colars
Scopes
Notifications
Quick Lists
Path Variables
Keymap
¥ Editor
» General
Font
Color Scheme
Code Style
Inspections
File and Code Templatas
File Encodings
Live Templates
File Types
Copyright
Inlay Hints
Duplicates
Emmet
Images

Intantinne

Cancel

Puc. 22. HacTpoiku pegaktopa PyCharm
B conepxaHue




NMPOrPAMMUPOBAHMUE CETb LLEHTPOB LIU®POBOTO

OBPA30OBAHMWA OETENA «IT-KYB»

Preferences

Editor *> File and Code Templates

Editor Scheme: Default
» Ceneral
Font Files Icludes  Code
Color Scheme
]
Cods ok r 2] <!DOCTYPE html>

= <html lang="en">
Inspections & HEMEEle <head>

i HTMLA File
File and Code Templates <meta charset="UIF-8">

- .
File Envodings . XHTML File <title>#[[$Titles]]#</title>
2% CSS File </head>

Live Templates = XML Properties File <body>

File Types &% JavaScript File #[[$ENDS] 12
4 TypeScriptFile </body>

& TypeScript JSX File </html>

) tsconfig.json

f» package.json

Emmet & Python Script

Images % Python Unit Test

% Setup Script

% Flask Main

2 Pyramid mytemplate pt
= Pyramid layout pt
TextMate Bundles & Pyramid mytemplate mako Apache Velocity template language Is used

Copyright
Inlay Hints

Duplicates

Intentions

Language Injections | Reformat according to style ! Enable Live Templates

Spelling Description:

TODO % Pyramid layout mako

% Pyramid mytemplate jinja2
2 Pyramid layout jinja2

5 HTTP Request

Project: PythonProject g 2 HTTP Request Scratch
Build, Execution, Deployment fw CoffeeScript File
Languages & Frameworks fs Coffeescript Class

= LessFile

Plugins
Version Control

Tools

? Cancel

Puc. 23. HacTpoika wabnoHa ¢arna HTML B PyCharm

Preferences
Editor > Code Style > Python
Editor Scheme: Default
» General
Font
Tabe and Indente Spacoe Wrapping and Bracoe Blank Linos Importe Othor

» Color Scheme

¥ Code Style Use tab character
Python

def foo():
print

SQL @ Tab size:

CoffeeScript \
Indent: 4 def long_function_name(

var_one, var_two, var_three,
EditorConfig g Continuation indent: 8 var_four):
print(var_one)

Style Sheets

Gherkin B Keep indents on empty lines
Haml

HTML
JavaScript
JSON
Markdown
Properties
Puppet
Shell Script
TypeScript
XML
YAML
Other File Types
Inspections
File and Code Templates
File Encodings

Cancel

Puc. 24. HacTtpovika ctunsi koga Python B PyCharm
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B kauecTBe 0AHOM M3 yAOOHbLIX YHKUMN CTOUT OTMETUTb HACTPOMKY CTUNS KOAa A3blKa.
[lns aToro cnyxut komaHaa File — Settings — Editor — Code Style. CTunb Koga MOXeT bbITb
onpeaenéx Anst KaXxaoro si3bika. Bbl Takke MOXETe co34aTh M COXPaHUTb CBOM COBCTBEHHBI
CcTunb Koga (puc. 24).

IDE PyCharm no3BonsieT ucnonb3oBaTb «ropsyve knasuwm». CTaHgapTHas packnagka kna-
BUATYpbl BblbMpaeTcst koMaHaow Help — Keymap Reference. Packnaaky Bcerga MOXHO U3Me-
HWUTb C MOMOLLbIO KOMaHAbl File — Settings — Keymap (puc. 25).

Preferences

Keymap

» Appearance & Behavior macOS
Keymap
» Editor
Plugins 5 2 A
» Version Control ditor Actions
» Project: PythonProject = Main menu

» Build, Execution, Deployme B Tool Windows
= External Tools
g ternal Build Systems

Bm Version Control Systems

» Languages & Frameworks
» Tools

= Remote External Tools
B Macros

B Quick Lists

B Plug-ins

= Other

Set DEFAULT, Set Active Changelist, Second Basic Completion and 7 more shortcuts conflict with macOS system shc
Modify shortcuts or change macOS system settings.

Cancel

Puc. 25. HacTpolika packnazky knaemaTypbl B PyCharm

Cnepyrowas GyHKUMS, KOTOpas 3HauyuTeNbHO ynpowaeT Hanucanue koaa B PyCharm, —
370 aBTO3anosiHeHue koda (Auto-Completing Code). ABTO3anosHeHMe NOMOraeT 3Ha4YnUTeIbHO
9KOHOMUTL BpeMs (puc. 26).

Puc. 26. OyHKUMS aBTO3anonHeHns koga B PyCharm
34 B conepxaHue
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MoMnMo pyHKUMKM aBTO3anosiHeHUs B PyCharm AOCTynHbI «yMHble» BChbiBaloWme noa-
cka3ku un npeanoxeHus (Intention Actions). HacTpoiika noackasok AOCTYMHa C NMOMOLLbIO
KoMaHzb! File — Settings — Editor — Intentions (puc. 27).

Preferences

Editor > Intentions
» Appearance & Behavior = o= Description:

Keymap You have selected the intention category CoffeeScript.

v |/ i S S
v Editor CoffeeScript . . . By clicking the checkbox, you can enable/disable all
¥ Replace Double-Quoted String with Single-Q1 intentions in this category.

» General V! Replace Single-Quoted String with Double-Qi  To enable/disable a particular intention, select the
Font Y /. CSS intention inside this category.
Color Scheme v Change color
Code Style v Convert color to HEX
9 v Convert color to HSL/HSLA
juSEections v! Convert color to HWB
File and Code Templates v/ Convert color to RGB/RGBA
File Encodings B ¥ Convert color to gray
¥ Create Sclector Before:
Live Templates
v Expand CSS shorthand property
v Extract image
¥!| Extract inline CSS
Inlay Hinte v Extract ruleset
Duplicates v Replace quotes
Emmet v Replace var(...) with its fallback value
v Replace with color name
¥| Update background-image size
v Cucumber After:
Language Injections @ V| Cucumber
Spelling v Database
TextMate Bundles ¥ Run query in console
TODO ¥ Django
i v Convert function-based generic view to class
Plugins v Wrap with ‘trans’ tag

1 The sample code featuring selected intention will

File Types Flashing rectangle shows the place where intentior

Copyright

Images
Intentions

1 Intention invocation result will be shown here.

¥ Version Control v EditorConfig

Background v Add declaration part

Channalicte

Cancel

Puc. 27. HacTpolika noacka3ok B PyCharm

Mporpamma PyCharm B peanbHOM BpeMeHW KOHTPONIMPYET KOA nonb3osatens. OHa obHa-
PY>XMBaeT noTeHumanbHble owmbkM 1 npeanaraet ucnpaenenns. Koraa cpeaa IDE obHapyxu-
BaeT, Hanpumep, 6eCKOHEYHbIN LMK, NOSIBASETCS OpaHXeBas namnoyka. icnpasnenne Mox-
HO caenaTtb, Haxas KOMbuHaumio Knasuw Alt + Enter. HacTpouTb NpoOBEpPKY MOXHO C NOMO-
Wbt KOMaHAbl File — Settings — Editor — Inspections.

HanucaHwue koga B PyCharm MoxeT 6bITb HAMHOMO npolye u bbicTpee € NOMOLLbIO reHepa-
umn koga. KomaHaa The Code — Generate (unn kKoMbuHaums knasuw Alt + Insert) nomoxeT
BaM CO34aBaTb CMMBOJIbI U NepeonpenensTb GyHKUMN.

BupmyanoHasa cpeda e Python

[naBHas 3aaaya BMPTyanbHOM cpeabl B Python cocTouT B co3haHum u301uposaHHol cpe-
Obl ANs Kaxaoro npoekTa Python. 3To NO3BONKUT KaXAOMY NPOEKTY UMETb CBOW COOCTBEHHbIE
3aBUCUMOCTW. [laHHble BUPTYasibHble CPeabl OYEHb JIErKO CO34aTh NpU NOMOLLM MHCTPYMEHTOB
virtualenv WIN pyenv .

Mpu pa3paboTke nporpamMm Ha Python B IDE PyCharm MOXHO MCMonb30BaTh virtualenv
AN CO34aHUst U30IMPOBAHHOIO OKPYXeHus. bnarogaps 3ToMy nonb3oBaTenb CMOXeT pabo-
TaTb C pa3HbIMK BEPCUAMM NAKETOB AN Pa3HbIX MPOEKTOB, YTO ropasgo bonee npakTUYHO, YeMm
yCTaHOBKa BEPCUM NAKETOB HEMOCPEACTBEHHO B CUCTEMY. [IpyrvM BaXXHbIM [OCTOMHCTBOM

B conepxaHue 35




2

8

) -
|

=2
<
N
s
2

i CETb LEHTPOB LIU®POBOTO NMPOrPAMMUUPOBAHUE

OBPA3OBAHWA AETEA «IT-KYE»

8
]

virtualenv SBASIETCS TO, YTO ANs YCTAHOBKM Python-nakeToB nonb3oBaTtesb He 0653aH
MMETb NMpaBa agMMHUCTpaTopa.

[Ansi yCTaHOBKM virtualenv BBEAEM B KOMaHAHOW cTpoke (Linux unm macOS) komaHay
pip install virtualenv. [locne yCTaHOBKM HY)XHO €034aTb WM30/IMPOBAHHOE OKpYXe-
HMe C NMOMOLLbIO KOMaHAbl virtualenv eproject. Co34aérca KaTtanor eproject/ ans
Python-okpyxeHus. JTiobas Python-6ubnunoTeka, ycTaHOBNEHHAs NpW akTUBMPOBAHHOM OKpY-
XEeHUK, byaeT coxXpaHsaTbCS B 3TOM KaTasnore.

[Ans akTMBaLmmM BUPTYanbHOIO OKPY>XEHNS1 HEO6XOANMO BbINOSTHUTL KOMaHAY source
eproject /bin/activate.

[Ansi Toro yTobbl B Nt060I MOMEHT A€aKTMBMPOBaTb BUPTYaNIbHOE OKPY)XXEHWUE, BbINOSHUTE
KOMaHAy deactivate.

Mpu co3gaHnm HoBOro npoekTa B IDE PyCharm MOXHO co3aaTb BUPTYanbHOE OKPYXEHWE
Ans Bawero npoekta (puc. 28).

v Project Interpreter: New Virtualenv environment

* New environment using > Virtualenv ~

Location: /Users/igor/untitled/venv

Base interpreter: Jusr/local/bin/python3.8

Inherit global site-packages

Make available to all projects

Existing interpreter

e Python 3.8

Create

Puc. 28. Bbibop HOBOM BUPTYanbHOWM cpefbl npoekTa B PyCharm

NabopatopHblie paboTbli

JlabopamopHasa paboma 1. 3Hakomcmeo co cpedolii npozpammuposaHus Python.
lMepemeHHbIE

TeopeTMq eCKaAa 4acTtb

Mpy 0BBACHEHMM YYALMMCS TEOPETUYECKOrO MaTepUana yUYuTeNb MOXET ONMpaTbCs Ha WH-
(hopMaLMio U3 CrpaBOYHbIX MAaTEPWUANoB, NPeACTaBNEHHbIX BbILLE.
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MpakTnyeckaa 4actb

Lenb pabomsi: 03HAaKOMJIEHWE CO CPEAO NporpaMMmpoBaHmus Python n 3anyckom nepBbix
nporpamm.

Xod pabomeli

1. MpoBepuTb, yCTaHOBNEHA N Ha KoMnbtoTepe/HoyTObyke cpepa IDE PyCharm.

2. O3HaKOMUTLCA C MOMOLLbIO Y4MTENS CO CNPABOYHLIM MaTepuanoM, NOCBALWEHHLIM yCTa-
HOBKe s3blka Python, yctaHoBke 1 nepBuyHOM HacTpoike IDE PyCharm.

3. Co3aaTb NepBylo NporpaMMy Ha s3bike Python no npMBeAEHHOMY HMXKE ONUCAHUIO.

Xopoluen Tpaauumen npu n3yyeHun s3bika NporpaMMUPOBaHNS SBNSIETCA HanMcaHue nep-
BOM Ballen NporpamMMmbl C MPOCTbIM MPUBETCTBUEM Ha 3KpaHe «[puBET, 5 u3yyato Python!».

Ha xEcTkoM gucke co3gaTtb KaTtanor (manky) ¢ umeHeM PythonProject. 3anycTuTb cpegy
pa3pabotku PyCharm. BeibpaTb nyHKT Omkpbeimb (Open) v yka3aTb Bawy nanky PythonProject.
OTkpoeTcsi paboyee OKHO Ballero npoekta (puc. 29).

PythonProject dHiovy P HE G G 5
% Project « Q= -
T .
& PythonProject
: External Libraries
© Scratches and Consoles
Stucure M= Search Everywhere Double ¢
Libraries
Module Dependencies Go 10 File +3#0

Recent Files 3E
Navigation Bar 31

Drop files here to open

Python Console e -
= JUsers/user /Documents/PythonProject/venv/bin/python /Applications/PyCharm.app/Contents/plugins/python/helpers/py Special variables
.
g =1
E B = import sys; print{'Python %s on %s' % (sys.version, sys.platform))
7 > & Sys.path.extend(['/Users/user/Documents/PythonProject'])
a
$ &% oo
# S ©9 python Console
. X 0
2
5 +
&
&
*
P &Run iE §:TODO Terminat % Python Console () Event Log

Puc. 29. OKHO npoekTa

BblbpaTb koMaHay ®alin — Hosbili — ®atin Python (File — New — Python File) (puc. 30).

3agatb UMa 4ns co3aaHHoro danna: Hello (puc. 31). 3ameTuM, yTo paclumpenve daina .py
A06aBMI0Cb aBTOMaTUYECKN.

B npaBon 06nacTu OkHa NpoekTa OTKpPoeTcs 06nacTb C 3TMM (alnom, B KOTOPOI Bbl byaeTe
HabupaTb koA Ballen nporpamMMbl. HabepuTe nepByto kOMaHAy: print (BbIBOA Ha 3KpaH). Kak
TONbKO B pepaktope PyCharm HaunHaeTcs Habop, aBTOMaTUYECKKU NpeanaraeTcs aBToAono/-
HeHue KoMaHAabl (puc. 32).

B conepxaHue 37
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%

= Project ¥ Q= & =
¥ 2 PythonProject ~/Documents/PythonProject
> = i

%1
2. = New Scratch File 08N
b Ul Exter X Cut #X Im Directory
T Scrat & Copy #C  tw python Package
word Copy Path... ‘.
O Paste 98V & Python File
r = ___ i Jupyter Notebook
Find Usages XF7 & HTML File
Find in Path... O RF & Stylesheet
Replace in Path... ¥R 2 JavaScript File
Inspect Code... ] & TypeScript File
Refactor > ‘ @ package.j§on file
Clean Python Compiled Files g St
erkin feature file
Add to Favorites >
Edit File Templates...
e Reformat Code %L & EditorConfig File
Optimize Imports ~XO i} Resource Bundle
Delete... ® | am HTTP Request

Reveal in Finder
B Open in Terminal

Local History >
- G Reload from Disk
; +* Compare With... 3D
Mark Directory as >
‘ Remove BOM
' ©) Create Gist...

Puc. 30. Co3aaHue daina Python

New Python file

Python file
(= Python unit test
f~ Python stub

Puc. 31. BBOoA MMeHU haiina nporpaMmmsl

[ Hellopy

1 prig
‘f print(values, sep, end, file, flush) builtins
Press <J toinsert, -+ to replace Next Tip :

|

Puc. 32. [puMep aBTOAO0MONHEHUS

38 B conepxaHue




[i]

A
A

i}

NMPOrPAMMUPOBAHMUE CETb LLEHTPOB LIU®POBOTO

OBPA3OBAHMWA OETEWA «IT-KYB»

1]

B ckobkax B KayecTBe mapaMeTpa KOMaHAbl print B KaBblYKax yKa3aTb TEKCT, KOTOPbIN
Heobx0aMMO BbIBECTV B pe3ynbTaTe paboTbl Hallel nporpammsl (puc. 33).

= Hello.py
1 print("Mpuser, s usyuyaw Python!")
2 I

Puc. 33. BBOA KOMaHAbl print

Habop koga nporpamMMbl BbiMofiHEH. Tenepb HE06X0AMMO 3anyCTUTb NPOrpaMMy U Mony-
yuTb pe3ynbTat. [Ans 3anycka kogda Python B okHe KoHguaypauyuu 3anycka/Omnadku (Run/
Debug Configuration) yka3aTb Hal MHTepnpeTaTtop: Python HyXHOW Ham Bepcuu w script path:
370 uMs Tpedbyemoro daina 1.py (puc. 34, 35). MpuUMeHnTb HacTponkmn (kHomnka OK) U 3aKpbiTh
OKHO KOH(Urypaummu.

@ @ Run/Debug Configurations

| + -3 & v i Name: 1 Share through VCS 2 Allow parallel run
v ¢ python

&

| AT lat Script path: v JUsersjuser/Documents/PythonProject/1.py
|54 L g emplates

Parameters:

¥ Environment
Environment variables: PYTHONUNBUFFERED=1

&

Python interpreter: @ Project Default (Python 3.8 (PythonProject)) ~/Documents/PythonProjectiveny/bin/pyth
Interpreter options:

Working directory: JUsercfuser/Documents/PythonProject

Add content roots to PYTHONPATH

Add source roots to PY THONPATH

v Execution
Emulate terminal in output console
Run with Python Console

Redirect input from:

v Before launch: Activate tool window

? concel | rooy (N

Puc. 34. OKHO KOH(pMrypaumm

Script path: v [Usersfuser/Documents/PythonProject/1.py

Parameters:

¥ Environment

Environment variables: PYTHONUNBUFFERED=1

Python interpreter: @, Project Default (Python 3.8 (PythonProject)) --“'D:::...:m:rly.,-’i—",'l?“r:r'Pr.’:qp:;tﬂ-.'s'r‘.t"hir'\‘p','liwa

Puc. 35. OKHO KOH(Urypaumm
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B npaBom BepxHeM yrny nporpamMmbl PyCharm pacnonoxeHa naHenb 3anycka (puc. 36).
[N BbINONHEHMS KOAA NPOrpaMMbl HY)XXHO HaXKaTb KHOMKY 3anycka (3e/1€HbIU mpey20/ibHUK).

# Hello v P %& t‘ Q; =)

Puc. 36. [1aHenb 3anycka

Pe3ynbTaT paboTbl NPOrpaMMbl NOSIBUTCS MTHOBEHHO B OKHE BbIBOAA Pe3yNbTaToB U byaeT
nMeTb cneaytowmii Bua (puc. 37).

Run: Hello

> /Users/user/Documents/PythonProject/venv/bin/python /Users/user/Documents/PythonProject
Mpuset, s ulyvaw Python!

Process finished with exit code @

H
I« dl

m o

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

Puc. 37. Pe3ynbTaT paboTbl NporpaMMbl

[anee npeanaraeTcs pacCMOTPETb CMeAyloWMin MexaHu3M, NMOMOralwoluii B HanucaHum
XOpOLIEro Koaa, — 3TO KOMMeHTapuu. KOMMEHTapumu NuLyTcs nocne cumBona # («peLér-
Ka») W SBNSIOTCA 3aMeTKaMu ANist YuTatowero nporpamMmy (puc. 38). Tak nerye noHATb, YTO
nporpaMma Zenaer.

Mpumep 1
HabpaTb cneaytowmn Kog:

print ("llpuBeT, g musyuyaio Python!"™) # print-—3ﬂ)¢YHKuMﬂBHBOﬂa

~ Hello.py

print("Npuser, s usyyaw Python!") # print — 3710 ¢yHKUMA Bwsogd

Puc. 38. Bua KOMMeHTapusi B nporpamMmme

Mpumep 2
PaccMoTpuM cnyyait, koraa B CTPOKY BbiBofa TpebyeTcs Ao6aBWUTb Kakue-nnbo AaHHbIE.

[Ans atoro B Python npumensitoT metog format(). Habpatb cneayrowmii kKoa v 3anycTuTb Npo-
rpammy (puc. 39, 40).

age=5

print ("lIpuBeT, s muzydawn Python {0} mer!" format (age))
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= Hellopy

age = 5
print(“nNpueer, s u3ayyaw Python {0} net!".format(age)) # print — 370 QyHKUMA BelBOAA

Puc. 39. Bua nporpamMmbl B cpefie pas3paboTku

Run: Hello

P /Users/user/Documents/PythonProject/venv/bin/python /Users/user/Documents/PythonProject
MNpuset, A wu3syyaw Python 5 nert!

Process finished with exit code @

[ 5
&
o8
ey
[]
P 4:Run = 6: TODO Terminal & Python Console

Puc. 40. Pe3ynbTaT paboThbl NporpamMMmbi

MeToa format 3aMewaeT GUrypHble CKOBKU U UX COAEPXKMMOE COOTBETCTBYIOLUMU apry-
MeHTaMu. OBo3HauYeHne {0} COOTBETCTBYET MEPEMEHHOW age, KOTOpas SIBNSIETCS NEPBbIM ap-
FYMEHTOM MeToAa format. ByAeT BbIBEAEHO 3HAYEHMEe NEpeEMEHHON age. Python HaunHaeTt
OTCYET C Hy/sl, NO3TOMY NEPBOMY apryMeHTy cooTBeTcTyeT 0. (BTOpOMy aprymeHTy 6yAeT co-
OTBETCTBOBaTH 1 U T. A.)

BbisoObi

B xoae BbINONHEHNS NabopaTOpHOW paboTbl Bbl MO3HAKOMUANCH CO CPEAO NPOrpaMMmpo-
BaHuMs1 Python 1 3anyckoM nepBbIX NporpaM.

KOHmPOJ'IbeIe B80NpocCkI

1. C kaKoW cpeaoi NporpaMMMpOBaHus Bbl MO3HAKOMUAUCL B XOA€E BbIMOSHEHMS nabopa-
TOpHOM paboTbi?

2. Kakne feiicTBus Bbl BbINOMHANM B X0A€e NabopaTopHoi paboTbi?

3. Kakve nencTeus BbINOHSNA NepBast NporpaMMma, HanucaHHasi Ha si3blke NporpamMMmpo-
BaHus Python?

B conepxaHue 41
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JlabopamopHasa paboma 2.1. lNepebie npo2pammel Ha A3bike Python, ocHosHble
onepamopol

TeopeTuueckana yacrtb

B nepBoit nabopaTopHoit paboTe 6biM NoKasaHbl OCHOBHbIE acnekTbl paboThl CO Cpeaow
Ans s3blka Python, Bbl MMcanu NpocTble KOMaHAbl (onepaTopbl).

[anee npeanaraeTcs paccMOTPeTb CTPYKTYpY NporpamMmel Ha a3bike Python, a Takxke
OCHOBHbIE NpaBuia HanucaHus Nporpamm.,

Jliobyto nporpammy Ha s3bike Python MoxHO npeacTaBuTb kak Habop nekcem (AOMYyCTUMbIX
CUMBOJIOB), 3anMnCaHHbIX B ONpeaenéHHOM nopsake U no onpeaenéHHbIM npasuiaM. Jlekcema
MOXET NPeAcTaBnsTb COO0M: NMTepanbl, 3HaKM MyHKTyaLMK, NEPEMEHHbIE, CrelmnanbHble Kto-
yeBble CI0Ba, KOMMEHTapuM.

Mporpamma Ha a3bike Python MoXxeT cogepxxaTb AOCTaTOYHOE KONMYECTBO KOMMEHTApUEB,
KaX/bl1 KOMMEHTapUi HAYMHAETCS C CUMBONA # «PELUETKA».

JlnTepanbl NpeacTaBnsT cOb0N 3HAYEHMS, 3aAaHHbIE B KOAE NPOrpaMMbl, HanpUMep Ync-
na (25) nnu ctpokmn ("puset"). B 93bike Python ncnonb3yercs anHamuyeckast TMnusaums
(TMNbI AaHHBIX ONPEeAenaTCS aBTOMATUYECKM, U UX He TpebyeTcst 06bSBNAATL B MPOrpaMMHOM
koae), HO npu 3ToM Python sBNSieTCs A3bIKOM CO CTPOro TMnu3aumein (Bbl CMOXETE BbIMON -
HATb Ha4 06bEKTOM TONbKO Te onepauumn, KOTopble MPUMEHUMBI K €ro TUny).

Ecnv roBopuTb 06 MCNONb30BaHUM 3HAKOB MYyHKTYaLMW, TO CTOUT OTMETUTb, YTO Kaxaas
CTpoOKa B MporpaMMe Ha si3blke Python He fo/mkHa 3aKkaHUMBaATbCS TOYKOM C 3anATON, Kak,
Hanpumep, B C++, HO ecnn ecTb HeobX0AMMOCTb 3anMcaTb HECKONbKO OnepaTopoB B OAHY
CTPOYKY, TO UX MOXHO pPa3AensiTb TOYKOM C 3ansiToM.

MepeMeHHble UCMONb3YIOTCS AN XPaHEHUS AaHHbIX.

BasxxHo!

B si3blke Python HeT crneumanbHOro pasaena onucaHus NepPeMeHHbIX, B KOTOPOM yKa-
3blBA€TCs TN MEpEMEHHON nepen €€ nepBbiM UCMOJIb30BaHUEM. TUN MEPEMEHHOM
ONpeAensieTcst Mo TOMY 3HaY€HWI0, KOTOPOE eif NMpUCBanNBaEeTCs.

EcTb onpepenéHHble npaBuna AN 3agaHns UMEH nepeMeHHbIX (MAEHTUDUKATOPOB): 3TO
nocnefoBaTenbHOCTb 6YKB M LMdp, KOTOpas He MOXET HauMHaTbCs C Uudpbl, HO MOXET Coaep-
XaTb CMMBON noayvépkusanus (_). IMeHa nepeMeHHbIX YyBCTBUTENbHBI K pernctpy. MmeHa
MepeMeHHbIX He MOryT coBnajaTthb C KOYEBLIMU CIOBAMMU.

KntoueBble cnoBa B A3blke Python MMeloT cneumnanbHOe Ha3HaYeHne 1 NpeacTaBnstoT co-
6on ynpaBnaioLmne KOHCTPYKUMK a3bika. Mpumepsl: and, break, for U T. 4.

Mpun cocTaBneHnn nporpamm siekceMbl 06BEANHSAIOTCA B CUHTAKCMYECKME KOHCTPYKLWW, KO-
TOpble MOryT BKNaAblBaTbCA APYr B Apyra.

BaxxHo!

B pesynbTarte MoryT 06pa3OBbIBaTbCFI 6noyHble KOHCTPYKLUN, KaXxbl 610K KOAa Ha-
YMHAETCA ABOETOYUEM (:), a Teno 6noka BblaenseTcs 06s3aTeNbHbIM OTCTYNOM.

O6bl4HO Cpena nporpaMMnUpoBaHna Cpady AeNa€eT OTCTyn And 6noka nocne aBoeTouus.
B 3aBucumocTu ot VICI'IOJ'Ib3yeM0171 Cpeabl nporpaMMnUpoBaHuns 6noku MOryT UMETb BM3YyaJiIbHOE
BblAENEHNE.
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BaxcHo!

C pekoMeHZaUMSAMM MO COCTAB/IEHNIO NMPOrPaMM Ha $3bIKE MOXXHO 03HAKOMMTBCS,
HanpuMep, Mo CCbIIKE:
https://pythonworld.ru/osnovy/sintaksis-yazyka-python.htmi
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MeperaéM K pacCMOTPEHMIO OCHOBHbIX ONEpPaTOpPOB A3blka. OnepaTop — 3T0 KOHCTPYKLMS
A3blka, onpegensiowas kKomaHay (Habop KoMaHg) s3blka NporpaMMMpPOBaHMS, 3a4atoLas Bbl-
MOSIHEHME AEUCTBUN.

MpeactaBneHHble B Tabnuue 7 onepatopbl MOXHO pa3aennTb Ha cneaytowme Tunbl: apud-
MeTUYeCKune, onepaTopbl CPAaBHEHWSI, lorndeckne, butoBeble.

Tabnuuya 7

HekoTopble onepaTtopbl A3blka Python

Onepartop OnucaHue
+ CnoxeHwne
- Bbluntanme
* YMHOXeEHNe
/ [enexvne
// LlenouncneHHoe peneHve

o\°

OcTatok OT fgeneHus

xx Bo3BeaeHue B cTeneHb
< MeHbLue
> bonblwe
>= Bonblue nnm pasHo
<= MeHbLLe 1M paBHO
== PaBHO
I= He paBHO
and Jlornyeckoe yMHOXeHMe («M», KOHBIOHKLMSA)
or Jlornyeckoe crnoxeHue («unu», AU3bIOHKLMS)
not Jlornyeckoe oTpuuaHue

| MobutoBoE «UNn»

Mo6UTOBOE UCKITIOHAIOLLEE KUMU»

& MobuTtoBoe «n»
>> BuTOBbLIN CABUM BMPaBO
<< BuTOBLIN CABUI BNEBO

~ WNHBepcus butoB

PaccMOTPUM HECKONbKO MPUMEPOB UCMO/b30BaHUS AaHHbIX ONEPaTOpOB.
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Mpumep 1
Ha pucyHke 41 nokasaH pe3ynbTaT BbINOSHEHUS apudMeTUYeCcKnx onepaTopoB C KOHCONU

Python. OnepaTopbl BBOASTCS B KOMaHAHOW CTPOKE MOC/E NpUrialleHns >>> 1 cpasy BbIMos-
HSIIOTCS MHTEPNPETATOPOM MOC/E HaXaTus KNaBuULLIKM BBOZA.

Python Console

Python Console
>>> 244

6

>>> 3%kb

729

>>> 74%7

4

+ & %k v EDQ
© 8 dv & Yl

>>>

P 4:Run = 6:TODO A Terminal # Python Console

Puc. 41. Pe3ynbTaT BbINOSIHEHWSI apUdDMETUYECKMX OMNepaTopoB

OAMH M3 caMbIX YaCTO UCMO/b3YEMbIX OMEPATOPOB — ONepaTop NpucBauBaHus. OnepaTop
npucBanBaHus B s3blke Python nmeeT Bua:

<UOeHTUdMKaTop>=<BHpaxeHue>

BasxxHo!

3HauyeHNst BbIPAXEHMS, KOTOPOE CTOUT CMpaBa OT 3HaKa «=», MPUCBAUBAETCS nepe-
MEHHOW (3aMMCbIBAETCS B 3TY NEPEMEHHYI0 — B MaMsiTb), PACMOSIOXXEHHON CNeBa OT
3HaKa «=>»,

Mpumep 2
a="7
n77=21.9

Takxe B a3blke Python ectb cnoxHble onepaTopbl NpUCBanBaHWSl, OHW NPeACTaBEHbl B
Tabnuue 8.

Tabnuya 8
CnoxkHble onepaTopbl NpUcBanBaHuA
O603HaueHue OnucaHue
+= 3HayeHusi NeBoV M NPaBOii YacTen onepaTopa NPUCBanMBaHKsl CyMMUPY-

tOTCSI, pe3yNibTaT NPUCBaNBAETCS NMEPEMEHHON B IEBOM YaCTK

—-= BbluMTaeTCcs 3HaYeHMe NpaBoM YacTh U3 3HAYEHWS NEPEMEHHON B NIEBOM
YacTu, pesynbTaT NPUCBANUBAETCS NEPEMEHHON B NIEBO YaCTM
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OKoHYaHue

O603HaueHue

OnucaHue

* =

3HayeHus NeBOM M NPaBOii YacTei NEPEMHOXAIOTCSI, pe3ybTaT NpUcBa-
MBAETCS NEPEMEHHON B NIEBOW YacTu

3HayeHne nepeMeHHOM 13 NIEBOI YaCTW AENUTCS Ha 3HAYEHWE BblpaXxe-
HUS B NPaBOiA YacTu, pe3yNbTaT NpUCBaMBaAETCA NEPEMEHHOM B JIEBOW
YyacTu

HaxoauTcs ocTaTok OT AeneHNs 3HaYeHUsi NepEMEHHON B IEBOI YacTu
Ha 3HaYeHue BblpaXXeHWsl B NPaBOoii YacTu, pe3ynbTaT NpUCBaNBaETCA
nepeMeHHON B NEBOM YacTu

BbinonHseTcs BO3BeAeHME 3HAYEHWS MEPEMEHHOM B NIEBOW YacTu B CTe-
MeHb 3HaYEHWS BbIPAXKEHWS B MPaBOM YacTW, pe3y/bTaT NpPUCBaMBAETCS
nepeMeHHON B 1IEBOMN YacTy

[lenuTtcs Haueno 3HaYyeHne NepeMeHHoON B NIEBOM YaCTM Ha 3HAYEHME Bbl-
paXEHUS B NPaBOM YacTu, pe3y/bTaT NPUCBaNBAETCS NEPEMEHHOM B fe-
BOW YacTu

Mpumep 3

Ha pucyHke 42 nokasaH pe3ynbTaT BbIMOJIHEHWS OMEPATOPOB NpUCBaMBaHMUs C KOHCON

Python.

Python Console

(o

+ & & v B
@ 8§ o I& Yl

P 4:Run

Python Console
>>> X=6

>>> X

6
x+=8

>>>

Terminal

= 6: TODO # Python Console

Puc. 42.

Pe3ynbTaT BbIMOMHEHWS ONEPATOPOB NpUCBanMBaHMUS

YacTo npu pelueHnn 3aaa4 HeobxoaMMo BbINONHSATL BBOJ AaHHbIX C KNaBMATYpbl U BbIBO-
AUTb AaHHbIE Ha 3KpaH. PaccMOTpuM paboTy COOTBETCTBYIOLIMX ONEPATOPOB B A3bike Python.
BBOA AaHHbIX C KNAaBMATYpbl OCYLLECTBNISIETCA C MOMOLLbIO onepaTopa print. dopmaTt

ornieparopa:

print ()
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PesynbTaT paboTbl NporpaMmbl NpeacTaBneH Ha puUcyHke 43.

Run:

| 2

-
=4

2|
=
[]

P 4:Run

1

/Users/user/Documents/PythonProject/venv/bin/python /Users/user/Documents/PythonProject
36 -10

Process finished with exit code @

= 6:TODO M Terminal & Python Console

Puc. 43. Pe3ynbTaT paboTbl NporpamMmbl

BasxxHo!

Mocne BbINOHEHUS OnepaTopa print Kypcop NEPEXOAUT Ha HOBYIO CTPOKY.

Mpumep 5

x=3
y=6

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

Pe3ynbTaT paboTbl NporpaMMbl NpeacTaBneHbl Ha PUCYHKe 44.

[ns
46

Run: 1
B /Users/user/Documents/PythonProject/venv/bin/python
3
6 -10
ms TP
-4 Process finished with exit code 0
.8
-
[]
P 4:Run :=6:TODO B Terminal @ Python Console

Puc. 44. Pe3ynbTaT paboTbl NporpaMmbi

BblBOAA B CTPOKY HeobxoauMMo A06aBUTb apryMeHT end="<pasmeauTesn>".
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Mpumep 6

X=3

y=6

z=-10

print (x)

X+=6

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

PesynbTaTbl paboTbl NporpamMMbl NPEACTaBAEHbl HUXE Ha pUCYHKe 45.

Run: 1

B /Users/user/Documents/PythonProject/venv/bin/python
3
x= 96 -10

Process finished with exit code @

g
I« dl

m

» 4:Run :=6:TODO A Terminal & Python Console

Puc. 45. Pe3ynbTaT paboTbl NpOrpaMMbl

]

BblBOAUTL Ha 3KpaH MOXHO HE TOMIbKO 3HAYeHMS MepeMeHHbIX, HO M 3HaYeHus Bblpa)KeHMVI.

Mpumep 7

x=3

y=6

z=-10

print (x)

X+=06

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

Pe3ynbTaT paboTbl NPOrpaMMbl NPEACTaBNEH HA PUCYHKE 46.

Run: 1
> /Users/user/Documents/PythonProject/venv/bin
3
x= 9-4
- o
= Process finished with exit code 0
A
=
[]

Puc. 50. Pe3ynbTaT paboTbl NporpamMMmbi
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Takxe B s13bike Python MoXHO ncnonb3oBaTh POPMaTUPOBaAHHLIN BbIBOA. [1s 3TOr0 HEOb-
XOAMMO MCMOJIb30BaTb BCTPOEHHYIO PyHKUMo format(). CuHTakcuc yHKLUMK:

<cTpoka>.format (<popmaT>)

3n0ecek:

<cTpoxa> NPeACTaBNsSET cobo 3HaueHne anst GopMaTMPOBAHHOMO BbIBOZAA;

<bpopmar> — cneumdukaummn dopmarta Mini-Language.

Mpumep 8

a=12

b=13

c=a+tb

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

PesynbTaT paboTbl NporpaMmmbl NpeacTaBneH Ha pUCyHKe 47.

Run: 1

> /Users/user/Documents/PythonProject/venv/bin/python
12+13=25

Process finished with exit code ©

-
l& il

m dh

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

Puc. 47. PesynbTaTt paboTbl NpOrpamMMbl
[ins BBOAA AaHHbIX C KNaBWaTypbl UCMOMb3YETC BCTPOEHHAs PYHKUMS input ().

BasxxHo!

OYHKUMS input ( ) BO3BPALLAET B KA4ecTBe pe3y/bTaTa CTPOKY!

Mpumep 9
B pesynbTaTe BbINOMHEHWSI NPOrPaMMbl

a=input ()

c=input ()

zZz=a+c

print (z)

Ha 3KpaH BbIBOAUTCA HE CyMMa YUCEN. BblBOAMTCS CTPOKa — cuenneHne ABYX CTPOK a 1 c.

Pe3synbTaT paboTi Run: 1

> /Users/user/Documents/PythonProject/venv/bin/python
3

6

36

-
I« il

» Process finished with exit code @

m

» 4:Run i= 6: TODO B Terminal @ Python Console

Puc. 48. Pe3ynbTaT paboTbl Nporpammbl
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Ecnn HeobxoanMO BBECTU YMCNOBbIE 3HAYEHUS, TO CleAyeT UCMOMb30BaTb BCTPOEHHbIE
YHKUMM int M float.

OyHKUMS int UCNONb3YeTCs ANns Npeobpa3oBaHMs CTPOKK B LIENIOE YMCIO.

Mpumep 10

N3MeHnUM npeablaylwinii NpuMep:
a=int (input())

c=int (input())

z=a+tc

print (z)

Pe3ynbTaT paboTbl — CyMMa yumcen.
PesynbTaT paboTbl NporpaMmbl NpeacTaBneH Ha puUcyHke 49.

Run: 1

'S /Users/user/Documents/PythonProject/venv/bin/python
4

7

11

:
I« 4l

& Process finished with exit code @

m g

P 4:Run :=6:TODO EH Terminal & Python Console

Puc. 49. Pe3ynbTaT paboThbl NporpamMMmbi

TaKke MOXHO YKa3blBaTb apryMeHT GYHKUMM input, B 3TOM CNyYae Ha 3kpaH ByaeT BblBO-
AMTbCS «MPUrNacuTeNbHOE COOBLLEHNEY.

Mpumep 11

a=int (input ("a= "))
c=int (input ("c= "))
z=a+c

print (z)

Pe3ynbTaT paboTbl NporpamMMbl NpeacTaBneH Ha pucyHke 50.

Run: 1
> /Users/user/Documents/PythonProject/venv/bin/python
a= 4
c=6
- 10
=+ 2t 2 . =
» =  Process finished with exit code 0
= |
[]
» 4:Run i= 6: TODO B Terminal @ Python Console

Puc. 50. Pe3ynbTaT paboTbl NporpamMMmbi
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AHanornyHo paboTaeT u yHKUMSA float, HO B pe3ynbTaTe eé paboTbl BBEAEHHOE 3HaYe-
HMe npeobpa3oBbIBAETCS B BELLECTBEHHOE YNCIO.

[Mpumep 12
a=float (input ("a= "))
x=float (input ("x= "))
Z=a+x

print(z)

PesynbTaT paboTbl NporpaMmbl NpeacTaBneH Ha puUcyHke 51.

Run: 1
B /Users/user/Documents/PythonProject/venv/bin/python
a= 20
x= 5
= ] 25.0
=4 _— . "
P 2 == Process finished with exit code @
= |
[ ]
P 4:Run = 6:TODO A Terminal @ Python Console

Puc. 51. Pe3ynbTat paboTbl NporpaMmbl

YroMsiHeM paboTy CO BCTPOEHHbIMU MaTeMaTUUECKUMU (YHKLIUSIMA,

BasxxHo!

Bce MmaTemMaTuyeckme dyHkUmM B s3bike Python o6beanHeHbl B MOAYIb math.

ﬂ,aHHblﬁ MoAayb Mpu HeobxoaMMoCTH HY>XHO MMMOPTUPOBATb C MOMOLLbIO KOMaHAbI
import:

import math

Mocne NOAK/YEHNS 3TOr0 MOAYNS MOXHO MCMONb30BaTh BCE MHOXECTBO MaTeMaTU4eckmx
dyHKUMI A3bika Python.

B coctaBe Moaynd math eCTb HECKOSIbKO M3BECTHLIX MAaTeMaTUYeCKUX KOHCTaHT (Ta6ﬂ. 9).

Tabnuya 9
MaTemaTnuyeckmne KOHCTaHTbl A3biKa Python
0O603HauYeHUue KOHCTaHTbI OnucaHue
math.pi MaTemaTuyeckas KoHcTaHta n = 3,141592...
math.e Yncno dnnepa e = 2,71828...
math.inf MonoxuTtenbHass 6€CKOHEeYHOCTb

Takxe onuweM HeCKO/bKO Hanbonee 4acTo MCNONb3yeMbIX (PYHKLMIA, BXOASLLMX B COCTaB
mMoayns math (Tabn. 10).
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Tabnuya 10
MaTtematuueckme ¢pyHKuumn asbika Python
O603HaueHue pyHKLUUN OnucaHue
math.exp (x) DJKCMOHEHTa uncna e
math.log (X, [A]) Norapudm X no ocHoBaHuto A. Ecnu A He ykasaHo, BbluncnseT-
CSl HaTyparbHbIA Torapugm
math.pow (X, n) Bo3BeaeHue B cTeneHb X
math.sqgrt (X) KBaapaTHbIi KopeHb u3 X
math.cos (X) KocuHyc X (X ykasblBaeTcs B paguaHax)
math.sin (X) CuHyc X (X yka3blBaeTcsa B pagvaHax)
math.tan (X) TaHreHc X (X yka3blBaeTcs B paguaHax)
math.acos (X) ApKKOCMHYC X (X yKa3blBaeTCs B paanaHax)
math.asin (X) ApKcnHyc X (X yKasblBaeTcs B paanaHax)
math.atan (X) ApkTaHreHc X (X yKasbIBaeTcsi B paanaHax)
math.degrees (X) KOHBepTUpyeT paauaHbl B rpasycel
math.radians (X) KoHBepTUpYyeT rpaaychbl B paaunaHbl
(KBaapaTHble CKOOKM B CUHTaKCKUCE yHKLMI 03HAYalT Heobs3aTeNbHbIE N1EMEHTDI.)
MONHbIM CIMCOK MaTeMaTUYECKMX YHKLIMIA MOXHO BbIBECTU KOMAHOM:
import math
>>> math
<module 'math' (built-in)>
>>> dir (math)
PesynbTaT paboTbl NporpaMmbl NpeacTaBneH Ha pUCyHKe 52.
Python Console
-—>>> math
G| = >>> math
B 2 <nodule 'math' (built-in)>
> | = >>> dir (math)
(' _doc_ ', ' loader_ ', ' name__ ', ' package ', ' spec_ ', 'acos', 'acosh'
& oo , 'asin', 'asinh', ‘atan', ‘'atan2', ‘atanh', ‘ceil', ‘comb', 'copysign', ‘'cos’',
2 0 ‘cosh', ‘'‘degrees', 'dist', ‘'e', 'erf', ‘erfc', 'exp', 'expml', ‘'fabs', 'factoria
iy 1', 'floor', 'fmod', 'frexp', 'fsum', ‘gamma'’, 'gcd', 'hypot', 'inf', 'isclose',
+ ‘isfinite', 'isinf', 'isnan', ‘'isqrt', 'ldexp', 'lgamma', 'log', 'logl0', 'logl
p', 'log2', 'modf', 'nan', 'perm', 'pi', 'pow', 'prod', 'radians', 'remainder',
tsant. tsinh', Ysqrt'; *Ean', “taph®; ‘tau'; ‘trunc']
P 4:Run :=6:TODO EM Terminal & Python Console

Puc. 52. BbiBoa cnvcka MaTeMaTnyecknx dyHKUMIM si3bika Python

BascHo!

Takxe B 3blke Python ecTb BO3MOXXHOCTb MOyUYEHMUs! Tak Ha3blBaeMbIX NCEBAOCNY-
YaliHbX uncen. [aHHble YMCIa BbIUUCASIOTCS MO HEKOTOPOM MaTeMaTUYeckon dopmy-
Ne, MOTYT MCMOMb30BATLCA HECKObKO anropuTMoB (B s3bike Python mcnonb3yetcs
anropuTM «BUXPb MepceHHa»).
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[ns nonyyeHnst Takmx umcen Heobxoaumo obpaTUTbCA K MOAYNK random.

NMeeTCcs BOMOXHOCTb MOMyYaTh KaK LENbIE, TaK M BEWECTBEHHbIE CllyYanHbIE YnuCna:
randint (a,b) — BO3BpalLAET C/ly4YalHOE LieNoe Y1cno 13 otpeska [a; b];
uniform(a,b) — BO3BpALLAET CNyYyaliHOE BELLECTBEHHOE YNCNO U3 OTpe3ka [a; b].

Mpumep 13

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

print (k)

print (z)

PesynbTaT paboTbl NporpaMmmbl NpeacTaBneH Ha puUcyHke 53.

Run: 1

'S /Users/user/Documents/PythonProject/venv/bin/python
30
147.38745393752728

Process finished with exit code 0

g
< 4l

m

» 4:Run i= 6: TODO Terminal @ Python Console

Puc. 53. Pe3ynbTaT paboThbl NporpamMMmbi

Npumep 14

BbluMcnnTb BbipaXeHue a? + b?, rae a, b — uenble yncna, BBEAEHHbIE C KNaBMATYpbI.
a=int (input ("a= "))

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

c=a**2+b**2

print ("c=", c)

Pe3ynbTaT paboTbl NPOrpaMMbl NPEACTaBNEH HA pUCYHKE 54.

Run: 1
> /Users/user/Documents/PythonProject/venv/bin/python
a= 3
b= 8
m D €= 73
=t g 3 3 2
» ==  Process finished with exit code 0
=
(]
P 4:Run = 6:TODO A Terminal % Python Console

Puc. 54. Pe3aynbtaT paboTbl NporpaMmsl
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MpakTnyeckaa 4actb

Lenb pabombl: 03HaKOMNEHME C OCHOBaMW HanncaHus NporpaMM Ha A3blke NporpaMmMmnpo-
BaHus Python, paboTa ¢ onepaTtopamu npucsavMBaHus, BBOAA/BbIBOAA AAHHbIX.

Xod pabomeli

OTKpbITb cpeay pa3paboTku PyCorm.

CocTaBuTb NPOrpamMMy HaxOXAeHWs NepUMeTpa v NaowWwaan NPSMoyrosbHuKa (3HaYeHus
AJIMH CTOPOH BBOASATCS C KNaBMaTypsbl).

YkasaHue. TpUMEPHBIN BUA NPOrpaMMbi;

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

print ("nepumerp= ",2* (atb))
print ("nmowane= ", a*b)
BbigoObi

B xoae BbinonHeHUs nabopaTopHoM paboTbl Bbl MOMAYYMAN NPEACTaBIEHNE O HANWCAHWW
MPOCTbIX MPOrpaMM Ha s3blke NporpaMmmupoBaHus Python.

KoHmposbHble Bonpocel

1. Kakue onepaTopsbl si3blka Python Bbl MCNOMb30Banu Npu BbINOMHEHUM NabopaTopHOW pa-
60TbI?

2. Kakov onepaTop MCnonb3yeTcs Ans BBOAA LiENbIX YMCEN C KNTaBMATYpPbl; BELLECTBEHHbIX
ymncen C KnaemaTypbl?

3. Kak BblBeCTH JaHHble Ha 3KpaH B si3blke Python?

JlabopamopHasa paboma 2.2. lMepebie npo2pammbl Ha A3biKe Python, ocHo8Hble
orepamopeol

TeopeTnueckan 4actb
Bocrnonb3oBaTbCs MaTepuanamu u3 nabopaTtopHon paboTbl 2.1.

MpaKTUyecKkana 4yacrtb

Lenb pabombl: 03HAaKOMNEHWE C OCHOBAMM HAaNUCaHUS MPOrpaMM Ha sA3blKe NporpaMMmpo-
BaHus Python, paboTa ¢ onepaTopamu npucBanBaHus, BBOAA/BbIBOAA AAHHbIX.

Xod pabomeli

1. OTKpbITb Cpeay pa3pabotku PyCharm.

2. CoCTaBUTb NPOrpaMMy BblUUCIEHUS 3HAYEHUS dYHKUMM y(X) = X2 — 7x + 8 ans 3aaaHHo-
ro C KnaBMaTypbl 3HaYEHNUS apryMeHTa X.

YkasaHue. TpuMepPHbIN BMA NPOrpaMMbi;

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

Y=X**2-T7*x+8

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

3. CoctaBuTb nporpamMmMmy BblYUCNEHNA PAaCCTOAHUA MEXAY ABYMA TOYKAMU, 3aJaHHbIMW Ha
MJIOCKOCTU CBOMMU KOOpPpANHATaMWU.

YkazaHue. TpUMepHbIi 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 ("paccrosHue= ", r)

4, CocTaBWUTb NPOrpamMMy BbIYMC/IEHWSI CYMMbI NEPBBIX N YIEHOB apUPMETUYECKON Npo-
rpeccun no nobbiM ABYM €€ YneHaM, HOMepa KOTOPbIX U3BECTHbI.
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Bbisoobi
B xoae BbiNOAHEHUS NabopaTopHOW paboTbl Bbl MOMYYUAW NPEACTABEHNE O HaNWCaHWUK
NPOCTLIX NPOrpaMM Ha si3blke NporpaMmupoBaHus Python.

KoHmposbHble Bonpochki

1. Kakune ocHOBHbIe onepaTopbl A3blka Python Bbl MCNOMBL30Banu Npu BbINOHEHWUK nabopa-
TOpHOW paboTbl?

2. [N 4yero ucnonb3yetcs onepatop print Npu paboTe B a3blke Python?

3. Kak MOXXHO BO3BECTM 4MCO B KBAApaT B s3blke Python?

JlabopamopHasa paboma 3.1. YcnosHsili onepamop if
TeopeTuyeckas 4acrtb

Mpn pelweHnn 3aday BaXHO peann30BbiBaTb BO3MOXHOCTb BblbOpa cpean anbTeEPHATUBHbIX
ornepauunii Ha OCHOBE pe3yNbTaToOB MPOBEPKU. B MMNEPATMBHBIX S3bIKaX NPOrpaMMMpPOBaHMS
AN 3TUX LIeNen UCnonb3yeTcst onepaTop BETBAEHUS (YCNOBHbIM onepaTop). B s3bike Python
NoAobHbIN onepaTop NpeaycMaTpMBaeT BO3MOXHOCTb CAENaTh BbI6OP Kak M3 ABYX anbTepHa-
TUBHbIX BETBEW NPOrpaMmbl, TaK 1 U3 TPEX 1 bonee.

Obwas cdhopma ycnoBHOro oneparopa:

if <ycrnorBuel>:

onepartopl
elif <ycrnoBue2>:
ornepaTop2
else:
ornepaTop3

YacTn else u elif aBnsTca HeobszaTenbHbiMW. [locne yacTh if ykasblBaeTCs floruye-
CKO€ yCnoBue, KOTOpOe MOXET 6bITb UCTUHHBIM UK NOXHBIM.

Kak BMAHO M3 OnucaHus YCIOBHOMO onepaTopa, OH MOXET CoAepXaTb Apyrue onepaTopbl,
Hanpumep onepaTopbl and (KOHBIOHKLKS), Or (AU3BIOHKLMS), not — OTpULLAHUE, PABEHCTBO
==, HEpaBeHCTBO ! =. Takxke B Python MOXHO 3anucbiBaTb ABONHOE YCNOBME, HanpuMep
2<=a<=5, -10<v<=9.B TOM uncne ycnosHbIN onepaTop MOXeT coaep>aTb BHYTpu cebs
[PYron yC/ioBHbI oneparop.

Crout 06paTWTb BHMMaHME Ha TO, YTO MOC/E SIOFMYECKOrO YCNOBUS CTOUT ABOETOYME, ANIS
TOro Ytobbl NoKasaTtb, YTO Aanee MAET 610K BblipaxeHWn. BNoK BblpaXeHW 3annucbiBaeTcs C
OTCTYMOM.

PaccmoTpum paboTy ycnoBHoro onepatopa 6onee nogpo6Ho.

B caMOM npocToM cnyyae onepaTop BETBNEHWUS UMEET BUA:

if <ycaoBue>:
oneparopl

3TO HenosHasi popma YCIOBHOMO onepaTopa.
Brnok-cxeMa paboTbl AAHHOrO OmepaTopa MpeACTaBneHa Ha pucyHke 55.

aa HeT

Omneparopl

Puc. 55. Bnok-cxeMa HemnosiHoro YC/I0BHOro orneparopa

54 B conepxaHue
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B cnyyae UCTMHHOCTM YCNOBUS BbINOSHSAETCS omepaTopl, @ 3aTeM OCYLLECTB/SETCS Bbl-
XOA W3 YCNOBHOrO onepaTopa (ynpaeneHve nepeaaércs onepaTopy, Cleaytowemy 3a oneparo-
poM if).

Mpumep 1
a=int (input())
if a<0:
print ('Hwxe'")

PesynbTaT paboTbl NporpaMmmbl NpeacTaBneH Ha puUcCyHKke 56.

Run: 2

> /Users/user/Documents/PythonProject/venv/bin/python /Users/user
-5
Huxe

{1 '.:.)
= Process finished with exit code @
» = |
=
(]
B Terminal & Python Console P 4:Run = 6:TODO

Puc. 56. Pe3ynbTat paboTbl NporpaMmbl

B naHHOM npuMepe B KauyecTBe YCNOBUS UCMOMb3YETCS CpaBHeHMe a<0. Ecnu 3To ycnosue
WCTWHHO, TO Ha 3KPaH BbIBOAMTCS TEKCT «Huxe». ECnn xe yCnoBue NoxHoO, TO NporpamMma Hu-
Yero He BbIMOJTHSET.

Mpumep 2

a=int (input ())

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

Pe3ynbTaT paboTbl NpOrpaMMbl NPeACTaBNEH HA pUCYHKe 57.

Run: 2

B /Users/user/Documents/PythonProject/venv/bin/python /Users/user/
-1
Huxe

Process finished with exit code @

» I

H
& dl

m

Terminal @ Python Console » 4:Run = 6:TODO

Puc. 57. Pe3ynbTaT paboTbl NpOrpaMMbl

B naHHOM npuMepe ycnoBMe COCTaBHOE: COCTOMT U3 ABYX YCNOBWI, 06beANHEHHBIX Onepa-
umen and (IOrMYeckoe «mu»).
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PaccmoTpuM fanee 60nee CNoXHbIMA B onepaTopa BETB/IEHMUS:
if <ycrnoBue>:

ornepatropl
else:

ornepaTop2

ObpaTtute BHMMaHKME Ha NOPAAOK OTCTYMNOB B hopMaTte onepatopa!
370 nonHas ¢hopma yCs1I0BHOMO onepaTtopa.
bnok-cxema paboTbl AaHHOrO onepaTopa MpeAcTaBneHa Ha pucyHke 58.

na HeT

Omneparop 1 Omneparop 2

Puc. 58. Blok-cxeMa nosHoM hopMbl YCIOBHOIO OnepaTopa

Ecnun ycnoBue UCTUHHO, TO BLIMOMHAETCA omepaTopl, B NPOTUBHOM cydyae (ecnu ycno-
BME NIOXHO), BbINOJHAETCA oneparop2. [anee ynpaBneHue NepexoauT K onepaTopy, KoTo-
PbIi1 CNedyeT 3a YC/I0BHLIM ONEPaToOpPOM.

MpuBeaém npumepbl paboTbl Takon (OPMbl YCIOBHOMO OnepaTopa.

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

if a+b>10:

print ('Yes')
else:

print ('No')

Pe3ynbTaT paboTbl NpOrpaMMbl NPeACTaBNeH Ha puUcyHke 59.

Run: 2

> /Users/user/Documents/PythonProject/venv/bin/python /Users/user/
4

5

No

H
< 4l

» Process finished with exit code @

m

B4 Terminal é@ PythonConsole = B 4:Run :E 6: TODO

Puc. 59. Pe3ynbTaT paboTbl NporpamMmbl

B AaHHOM npuMepe B C/lydae UCTUHHOCTU YC/I0BUSI a+b>10 BbINOMHAETCA onepaTop
print ('Yes'), B NIPOTUBHOM Cllydae — print ('No').
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BCE OHW 3aMMCbIBalOTCS C OTCTynom! [1nsi CpaBHEHMS pacCMOTPUM [1Ba NpuMepa.

Mpumep 4.1
a=10
b=15
c=3
if a+b>10:
print ('Yes')
else:
print ('No')
c=a+tb
print (c)
PesynbTaT paboTbl Nporpammbl NpeacTaBneH Ha pucyHke 60.
Run: 2
> /Users/user/Documents/PythonProject/venv/bin/python /Users/user/
Yes
3
- B
Zp Process finished with exit code 0
sl
=y
[]
Terminal @ PythonConsole =~ B 4:Run :E 6: TODO
Puc 60. PesynbTtar paGOTbI nporpaMmmbl
Mpumep 4.2
a=10
b=15
c=3
if a+b>10:
print ('Yes')
else:
print ('No')
c=a+tb
print (c)
PGBYJ'IbTaT pa60Tb| nporpamMMbl NMpeACTaBNEH Ha PUCYHKE 61.
Run: 2
> /Users/user/Documents/PythonProject/venv/bin/python /Users/user/|
Yes
25
- S
= Process finished with exit code @
A
by
(]
B4 Terminal @ Python Console P 4:Run i= 6: TODO

B copepxaHue
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NPOrPAMMMHUPOBAHUE

Kak BuauM, pesynbTaTthl paboTbl MPOrpamMM pasnnyatoTcsi, MOTOMY YTo B npumepe 4.2 one-
paTop c=a+b BbINONHAETCA B NtO6OM CNlyyae, Tak Kak CTOUT BHE ornepaTopa BETBNEHMS.

TpeTbst opMa onepatopa BETBNEHMUS BbIFNSAUT Creayowmnm obpasom:
if <ycmoBuel>:
ornepatropl
elif <ycrnoBue2>:
ornepaTop2
else:
onepaTop3

bnok-cxema paboTbl faHHOro ornepaTopa NpeACTaBeHa Ha pUCYHKe 62.

Omneparopl HeT (else)

Omneparop2 Oneparop3

Puc. 62. B/loK-CxeMa YCI0BHOro oneparopa € AByMS YCI10BUMSMU

Mpw1 UCNOb30BaHUK AaHHOW hOPMbI MOXHO NMPOBOAWTL NPOBEPKY HECKONbKUX YCNOBUIN —
nocne if unocne elif. OrlepaTop nocne else BbIMOMHAETCA B TOM CNny4yae€, eCnn HE BbINOMHU-
NIOCb yciioBme? NOCNe 4aCtTn elif.

PaccMOTpYM MpUMep MCMonb30BaHUs AaHHOW dhopMbl onepaTopa if.

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

Pe3ynbTaT paboTbl NpOrpaMMbl NPEACTaBNEH HA pUCYHKE 63.

Run: 2

> /Users/user/Documents/PythonProject/venv/bin/python /Users/user/
No

Process finished with exil code @

.
I« 4l

m dh

Terminal & PythonConsole = B 4:Run  := 6: TODO

Puc. 63. Pe3ynbTaT paboTbl Nporpammbl
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Mpumep 6

Hanucatb nporpamMMmy BblYMUCIIEHNSI CTOMMOCTM MOKYMNKKU C YYETOM cKnaku. Ckuaka B 3%
NpefoCTaBNSeTCs B TOM Clyyae, ecnym CTOMMOCTb MoKynku npesbiwaeT 1000 p., a ckuaka B
5% — ecnu ctonmocTb Bbiwe 3000 p.

s=int (input ())

if s<1000:
print(s)

elif 1000<=s<3000:
print (s*0.97)

else:
print (s*0.95)

PesynbTaT paboTbl NporpaMmmbl NpeacTaBneH Ha puUcyHKke 64.

Run: 1
> /usr/local/bin/python3.8 /Users/user/Documents/PythonProject
1500
1455.0
- 5
5§ Process finished with exit code @
A i
L
(]
& Terminal @ PythonConsole = B 4:Run = 6: TODO

Puc. 64. Pe3ynbTaT paboTbl NporpamMMmbi

Eweé pa3 obpatmca K CMHTaKCM4eckuM npasuniam s3bika Python.

B Python otcyTctByloT durypHbole ckobku (Kotopble ecTb B sidbike C/C++) munu pasge-
nuTenn begin/end (KOTOpbIMM OnepupyeT a3blk Pascal), okpyxatowme 610ku nporpamm-
HOro Kofa. BMecTo 3TOro NpMHAANEXHOCTb OMepaToOpoB K BAOXKEHHOMY 670Ky onpeaens-
€TCA MO BeNMuYnHe OTCTYnoB. Takxe onepaTopbl B A3blke Python 06blYHO He 3aBepluatoTcs
TOYKOM C 3ansTOM; MPM3HAKOM KOHLUA onepaTopa CyXWT KOHeL CTPOKM C 3TWM onepaTto-
pOM.

Bce coctaBHble onepatopbl B A3blke Python oopMAsoTCs 0AMHAKOBO: CTPOKA C 3arosioBKOM
3aBepLUAETCa ABOETOUMEM, Aanee CNeayloT BOXEHHbIe onepatopsl (0anH unn 6onee), 06bI4HO C
OTCTYMNOM OTHOCUTENIBHO 3aroN0BKa. TW onepawun ¢ OTCTynaMmu HasblBatoTCs 610KOM (Mnn nHoraa
Habopom).

BasxHo!

MHTepnpeTaTop aBTOMaTUYECKK onpeaensieT rpaHuLbl 610K0B N0 BENNYMHE OTCTYINOB, T. €.
Mo WMPKUHE NyCToro NPOCTPaHCTBa CieBa OT NPOrpamMMHOro Koaa. Bce onepartopbl, CMeLLeHHbIe
BrNpaBO Ha 0ANHAKOBOE paCCTOAHUE, MPUHAANEXKAT K OAHOMY N TOMY XKE 6n0|<y KoAa.

B onepaTope if pasgenbl elif U else He TONbKO ABAAIOTCS YacTAMM onepaTopa if, HO
W cofiepaT cobCTBEHHbIE BMOXEHHblE 6/10kK. Ha pucyHke 65 npeacTaBnieHa cxeMa C oTCTyna-
MW NS onepartopa if.
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NPOrPAMMMHUPOBAHUE

\ if

Brok 1
| elif

Bnok 2
\ else

bnok 3

Puc. 65. CxeMa BroXeHHbIX 6/10K0B

MpakKkTnyeckaa 4vacrb

Llenb pabombl: 03HaKOMMIEHWE C YCNOBHBIM ONepaTopoM if A3blka MPOrpamMMUpPOBaHMS
Python.

Xod pabombi

1. OTKpbITb Cpeay pa3paboTku PyCharm.

2. HanucaTb nporpamMMy BbIYUCNEHNSI ONTUMANbHOMO BECA: ONTUMAlbHbIN BEC BbIYNCASETCS
no ¢opmyne: poct (cM) — 100.

3. Monb3oBaTento BbIAAETCS peKOMeHAaUus 0 CHUXeHUn unu Habope Beca.

YkazaHue. TIpUMEPHBIA BUA NPOrpaMMbi;

v=int (input ("Bam Bec — "))
h=int (input ("Bam pocTt — "))
ideal v=h-100
if v==ideal v:
print ("Bam Bec B HOopMe")
elif v>ideal v:
print ("Bam Bec BHIEe HOPMH! Heob®xommmo cbpocuTh Bec")
else:
print ("Bam Bec HMxe HOPMH! Heo®Oxommmo HabpaTb Bec")

Pe3ynbTaT paboTbl NPOrpaMMbl NPEeACTaBNEH HA PUCYHKE 66.

FESIE S e s

File Edit Shell Debug Options Window Help

Python 3.8.2 (tags/v3.8.2:7b3ab58, Feb 25 2020, 22:45:29) [MSC v.1916 32 kit (In
tel)] on win32

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

o>

==== RESTART: C:/Users/User/AppData/Local/Programs/Python/Python38-32/11l.py ==
Bam Bec - 200

Bam pocr - 190

Bam Bec BEme Hopme! Heofxommo cBpocure EBEeC

>

>

Puc. 66. Pe3ynbTat paboTbl NporpaMmsl

4, HanucaTb nporpammy, onpeaenstowyto Bua TpeyronbHuka (PaBHOCTOPOHHWUI, paBHO-
6eapeHHbIN, pa3HOCTOPOHHWI) MO 3aAaHHbIM ANIMHAM CTOPOH.

5. HanucaTb nporpammy, KOTOpas CYMTbIBAET TPW BELLECTBEHHbIX YMCNa U 3aMEHSET Kax-
[l0€ YETHOE 3Ha4yeHne ero YacTHbIM OT AefIeHUS Ha 2, @ eAMHULY — YMCIIOM 2.

6. OnpeaennTb, SBNSETCS MW BBEAEHHBIA MOMb30BATENEM IOfl BUCOKOCHbIM.
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YKkasaHue. anMeprlﬁ BMA NpOrpaMmbl.

y = int (input ("BeemuTe TOm "))

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

else:
print ("OOpraHBIL")

Hanucatb nporpamMmy, NpoBepsIoLLY0, ABISETCA NN BBEAEHHOE YMCO YETHLIM MM OHO
HeyéTHoe.

Bbisoobli

B xone BbINoHEHWS nabopaTopHOM paboTbl Bbl MOMYYUAM NPEACTABIEHME O COCTABNEHUM
YCNOBHbIX anropuTMOB C UCMOJ/Ib30BAHMEM OnepaTopa if-elif-else S3blka NPOrpamMMmMpo-
BaHus Python.

KoHmposbHble 8Bonpocski

1. Ins yero Mcnonb3ytTcs YCNOBHLIE OMEPATOPbl B NPOrpamMMMpoBaHUM?

2. Kak BbIrNSauT CMHTAKCMC YCNOBHOMO onepatopa B si3blke Python?
3. Kakue ¢opMbl yCNOBHOrO ornepaTopa MOXHO MCMOMb30BaTh B si3blke Python?

JlabopamopHasa paboma 3.2. YcaoeHbili onepamop if

TeopeTunyeckan 4acrtb

Bocnonb3oBatbcs MaTepuanamu u3 nabopaTtopHoi paboTbl 3.1.

MpaKTUyecKkana 4yacrtb

Lenb pabombi: 03HaKOMEHME C YC/TOBHBIM ONepaTopoM if i3bika NporpamMMMpOBaHUS
Python.

Xod pabombi

1. OTKpbITb Cpeay pa3pabotku PyCharm.

2. Cpeaw TpEX uMcen HalTu cpeaHee, T. €. KOTOpoe 6onblue OAHOrO YMCNa, HO MeHblue Apy-
roro.

3. [aHbl AnuHbl TPEX CTOPOH OAHOrO TPEYrofibHUKA M TPEX CTOPOHbI APYroro TpeyronbHuKa.
Onpegenutb, 6yAyT M 3T TPEYrofbHUKM PABHOBENUKMMU, T. €. UMEKOT I OHW paBHble NoLa-
an.

4. BBecTu pocT YenoBeka. BoiBecTu Ha skpaH TekcT «BbICOKWUW», ecnu pocT npeBblwaet
180 cM, n «HE OYEHb BbICOKNW>» B npoTUBHOM Cry4ae.

5. Beect 3 uncna. BoiBecT ux B nopsake Bo3pactanus. (Mpumep: 12, 34, 56.)

Bb1800bI

B xoae BbinosiHeHns nabopaTopHoW paboTbl Bbl MOAYYMIN NPEeACTaBNEHNE O COCTaBEHUN
YC/TOBHbIX a/ITOPUTMOB C UCNONb30BaHNEM OnepaTopa if-elif-else A3blka NPOrpamMMmnpo-
BaHus Python.

KonmposbHble Bonpochl

1. Kak BbirnaauT nonHas ¢opma onepartopa BeTBAeHUs B a3blke Python?

2. [Ins yero ucnonb3yeTcs YacTb else B onepaTtope BETBNEHUS?

3. Kakune ocHOBHble OnepaTopbl Bbl MCMOb30BaNM NpW pelleHnn 3aaay u3 nabopaTopHoW
paboTbI?
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JlabopamopHasa paboma 4.1. LJuknel 8 A3biKe Python

TeopeTuueckaa yacrtb

CnpaBoOYHUK

LInkn B A3blke NPOrpaMMMUPOBaHUSA NPEeACTABASET COBOWM KOHCTPYKLIMIO, MHOrOKPaTHO
BbIMONHSAIOLYIO OAHY M Ty Xe rpynny onepatopoB. Y1cno NOBTOpPeHUIN (UTepaLmnin)
LUMKNa MOXeT 6bITb NMMbO 3apaHo 3apaHee, MO0 3aBUCETb OT UCTMHHOCTU HEKOTOPOrO
yCrnoBusi.

B peanbHOW XW3HM NOCTOSIHHO MPUMEHSIIOTCS LIMKJIbl, MO3TOMY LIMK/IMYECKUI aNFOPUTM Ya-
CTO MCMONb3YHOTCS NPM PeLIeHMM 3a4a4y No NPOrpaMMMUPOBaHMUIO.
B s3bike nporpammupoBaHus Python MoxeT 6bITb peann3oBaHo ABa BUAA LMKNa:

1) c npeaycnosmeM — UMKN while;
2) C napaMeTpoM — UMKN for.

LMKn while SIBNSIETCS YaCTO MCMONb3YEMbIM M YHUBEPCANbHLIM LIMKIOM B Python. MonHbIif
popmMaT AaHHOrO UMKNa:

while <ycjgoBue>:
<onepatopl>

else:
<omepaTop2>

YacTb else aBnsetca HeobszaTenbHoM. bnok-cxeMa paboThl UMkNa while npeacTaBne-
Ha Ha pUCYHKe 67.

OmnepaTopsl

Puc. 67. bnok-cxema umkna ¢ npegyciosuemM while

BbiNoNHEHME UMKNA while HAYMHAETCS C NPOBEPKM YCNOBUS. ECIM OHO UCTUHHO (He paB-
HO false), BbINOMHSAETCA OnepaTop uMkna. Eciv npu nepBoii xxe NpoBepKe BbipaXKeHUE B
YCNOBUM PaBHO false, UMK He BbINOMHWTCS HU pa3y. Ecnu ycnoBue B UMKNe while HMKOrAa
He CTaHEeT NOXHbIM, TO He ByAeT NPUUMH OCTAHOBKM LIMKIA M NporpamMMa «3aLukauTcs». YTobbl
3TOr0 HE NPOM30LL/0, HEO6X0ANMO OpPraHW30BaTb MOMEHT BbIXOAA U3 LKA, T. €. JIOXKHOCTb
BbIPAXXEHWS B YCNOBUW. Tak, HanpuUMep, U3MEHSIS 3HAYEHUE KaKoW-HUOYab NEPEMEHHON B Tene
LMKNA, MOXHO [I0BECTM NOrMYECKOe BbipaXXeHWe 0 NOXHOCTU. ObpaTuTe BHUMAaHUE, YTO one-
paTopbl TENa LMKNA A0/MKHbI BbITh 3aMKUCaHbl C OTCTYMOM.

Mpumep 1
i=5
while i<15:
print (i)
i+=2
NHTepdelic nporpammbl PyCharm ¢ BBeAEHHOM NPOrpaMMoi U pe3yNnbTaTOM BbIMOSHEHUS
NpeAcTaB/ieH Ha pUCyHKe 68.

62 Puc. 68. Bua nporpaMMmbl B cpeae paspaboTku C pe3ynbTatoM BbiNoHEHHS nepxanme
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%
NMPOrPAMMMUPOBAHUE CETb LEHTPOB LU®POBOTO I -
OBPA3OBAHMA AETEM «IT-KYB» =
A - S
L ] @ PythonProject [~/Documents/PythonProject] - .../1.py
PythonProject (4 1.py 21 v P EGGS Q
- Seor s . & -
i PythonProject i=5 §
) venv while i < 15: 3
= 2 1.0y print(1i)
2 2.0y je= 2 =
E | )
= Hello.py g
Pucynox 68.png g
External Libraries G
© Scratches and Consoles
Structure T = -
12 S8 8T
i
Run: 1 o -
g » /Users/user/Documents/PythonProject/venv/bin/python /Users/user/Documents/PythonProject/L.py
@ 5
r 7
o —
m 5 ?
11
£ 2
5 13
P =
@ - Process finished with exit code @ © PyCharm 2019.3.5 available
* o Update
P &Rn =G TOO0 B Terminal 4 Python Console Q EventLog
J  PyCharm 2019.3.5 avadable: // Update... (a minute ago) 51 LF UTF-8 4spaces Python38 (PythonProject) W 0

B aaHHOM npuMepe opraHu3oBaH Nepebop 3Ha4YeHU NePEMEHHON i ¢ warom 2. Ycnosue
paboTbl UMKNa: i<15. B Tene umkna npoucxoanT uaMeHeHue (yBeNMYEHWE) NepeMEHHON i,
MO3TOMY UMK He ByaeT 6eCKOHEUHbIM.

Pe3ynbTaT paboTbl NPOrpaMMbl OTAENbHO NPEACTABNEH Ha PUCYHKeE 69.

Run: 1
; 5 PvthoaProd bi
5
7
1] 5 9
3
o8
=
§ Process finished with exit code @
P 4Run = 6:TODO A Terminal @ Python Console
Puc. 69. Pe3yanaT pa6OTbI nporpaMmmsbl

Mpumep 2

a=0

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

B oaHHOM npuMepe UMK BbINOMHAETCS, NoKa UCTUHHO YCNOBUE a<7, 3HAUYEHUe nepeMeH-

HOW a MEHSIETCS B TeNe LuMKIa.
Pe3ynbTaT paboTbl NpOrpaMMbl NpeacTaBieH Ha pucyHke 70.
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S
Run 2
» /Users/user/Documents/PythonProject/venv/bin/python /Users/user/Documents/PythonProject/2.py
Python
Python
== Python
= .y Python
» = Python
== Python
- Python
& y
B8 Terminal & Python Console » 4:Run = 6: TODO
Pue_70- PerviakbTaT DaBoThLANOrFrDAMMRL
Pue—/0.+e3 aFpPaboFb-RpoFpaMMbt

BTopo# unkn, ncnonb3yemsbii B s3bike Python, — uukn ¢ napameTpoM. CUHTaKCUC AaHHOro
umKna:
for <mepemenHHaa> in <oOBEKT>:
<omnepatTopl>

else:
<omepaTop2>

Brok-cxema paboTbl UMKNa npeacTaBneHa Ha pucyHke 71.

HauasnbHoe,
KOHeYHO€ 3Ha4YeHuA
rmapaMeTpa, Iar

Teno mUKJIA

Puc. 71. Bnok-cxema uuksa c napaMeTpoM

ITOT UMKN nepebupaeT 3aaHHy0 NOCNef0BaTe/IbHOCTb 3HAYEHUI NtoHOro MTepUpyemoro
obbekTa (HanpuMmep, CTPOKM MM CMIMCKA) U ANS KaXXA0ro 3HaYEeHWs1 BbIMOMHSET TENO UMKNaA.
Livkn BbINONHSIETCS 3a4aHHOe Yncno pas. na obpalleHuns K TekyleMy afeMeHTy nocneaosa-
TENIbHOCTM 0ObIYHO MCMOMb3YETCH MEPEMEHHAS LMKMA, €€ MHOrAa Ha3blBaloT yNpaBsitoLLen
nepeMeHHoMN.

Yacto ansg opraHu3auum paboTbl LMKIa C NapaMeTpoM for MCNOMb3yeTcs (PYHKUMUS range.

OyHKUMSA range () BO3BpaLLaeT NocneaoBaTeslbHOCTb YUCEN, peryimpyemyto nepeaaHHbl-
MW B HEE apryMeHTaMmu. Bo3MOXHbI cneaylowne BapuaHTbl 06palleHns K AaHHOW (YHKLMK:

1) range (finish)

2) range (start, finish)

3) range (start, finish, step)

3pecb start — 3TO NEPBbIA 3NEMEHT NOCNEA0BATENBHOCTH (BKNKOYMTENBHO), finish —
nocnefHwin (He BKNIOYNTENbHO), @ step — Pa3HOCTb MEXAY CNEAYIOWMM W MpPeablaywmuM yne-
HaMu NocneaoBaTeNlbHOCTU.

Hanpumep, range (5) BO3BpallaeT nocnegosaTtensHocts 0, 1, 2, 3, 4.
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Bbl30B range (2, 8) BO3BpalLaeT nocnegosatenibHoOCTL 2, 3, 4, 5, 6, 7.
PaccMoTpuM npuMepbl opraHudaummn paboThl UMKIA C MapaMeTpoM.

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

B naHHOM npuMepe UMKN BbIBOAMT Ha 3KpaH nocneaosatenbHoCTb yncen ot 0 Ao 9 Bkioun-
TeNbHO.
PesynbTaT paboTbl Nporpammbl NpeacTaBneH Ha pUCYHKe 72.

Run: 1

> /usr/local/bin/python3.8 /Users/user/Documents/PythonProject/1.py
0

[
= Yl

m h
O 0 NV S WN =

%

Process finished with exit code @

B Terminal @ PythonConsole = 4:Run := 6: TODO

Puc. 72. Pe3ynbTaT paboTbl NporpaMMb

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

B naHHOM npuMepe Ha 3KpaH BbIBOAMTCS NOCNeA0BaTeNbHOCTb uncen ot 0 ao 21 ¢ warom 3
B CTPOKY 4epe3 npoben.
Pe3ynbTaT paboTbl NpOrpaMMbl NPEeACTaBNEH HA pUCYHKe 73.

Run: 1

> /usr/local/bin/python3.8 /Users/user/Documents/PythonProject/1.py
9369121518 21
Process finished with exit code 0

%
m g & Y

Terminal @ Python Console P 4Run = 6:TODO

L Puc.73.Pe3yneTar paboThlOporpamMmbl |

Takxe, roBops npo paboTy UMKNOB B s3blke Python, He0bxo0aMMO ynoMsiHYTb Npo onepaTo-
pbl continue, break, else.

CnpaBOYHUK

Onepatop continue WUCMOMb3YETCH AN NEPexoAa Ha CNEeAyoLWyo UTepaumnio UmMkna,
nponyckas CleayoLwWwme Nocie continue ONEPaTopbl TEMA LMKNa.

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

PesynbTaT paboTbl Nporpammbl NpeacTaBneH Ha pUCyHKke 74.

Run: 1

[ /usr/local/bin/python3.8 /Users/user/Documents/PythonProject/1.py
024681214 16 18
Process finished with exit code @

m g & Yl

B4 Terminal @ PythonConsole ' B 4:Run := 6: TODO

Puc. /4. Pe3ynbTaT PpaboThbl MPOrpaMMbl

B naHHOM npuMepe npu paBeHCTBe i==5 cpabaTblBaeT OnepaTop continue, B pe3ynbTa-
TE Yero AN i, paBHOro 5, NpornyckaeTcs onepatop print (i*2,end=" "). [103TOMYy 4ncno
10 He BbIBOAUTCS Ha 3KPaH.

CnpaBoOYHUK

OnepaTtop break UCMONb3YETCS AN OPraHU3aLIMM HEMELIEHHOTO BbIXOAA M3 LMKNA.
3TO 03HAYaEeT, YTO NPOMCXOANT AOCPOUHOE 3aBepLieHNe paboThl LMKNA.

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

Pe3ynbTaT paboTbl NPOrpaMMbl NPeACTaBNEH HA pUCYHKe 75.

Run: 1

I /usr/local/bin/python3.8 /Users/user/Documents/PythonProject/1.py
02468
Process finished with exit codc @
= 3
=3
A
-
(]
BN Terminal @ PythonConsole = B 4:Run :i= 6: TODO

Puc. 75. Pe3ynbTaT paboTbl NporpamMmbl

B naHHOM nmpuMepe Npu paBeHCTBe i==5 cpabaTblBaeT onepatop break, B pe3ynbTaTe
Yero NPOUCXOAMT 3aBepLUeHne paboThl LyKIa. 3HAUUT, NOCNeAHEe 3HAUYEHMEe 1, pacCMOTPEH-
HO€ B Tene UMka, 6yaet paBHO 4.
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OnepaTop else WUCMONb3YETCS ANS NPOBEPKU, ObiN N NPOU3BEAEH BbIXOA M3 LIMKMA MO-
CpeACTBOM onepaTopa break WM Xe LMK 3aBEPLIMICA UHBIM 06pa3oM.

Mpumep 7
for i in range(10):
if i==20:
break
print (i*2,end=" ")
else:
print ("3HaueHMe He HaMzmeHO")

PesynbTaT paboTbl NporpaMmbl NpeacTaBneH Ha puUcyHke 76.

Run: 1

> /usr/local/bin/python3.8 /Users/user/Documents/PythonProject
0246810 12 14 16 18 3HayeHue He HaWpeHo

Process finished with exit code ©

%
m Yl

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

Puc. 76. Pe3ynbTaT paboTbl NporpaMMbl

B naHHOM mpuMepe nocne BbiBOAa Ha 3KpaH nocnefoBaTenbHOCTH oT 0 Ao 18 Ha 3kpaH
TaKXXe BbIBOAWUTCS CTPOKAa «3HaYeHME He HaWAaeHO», Tak Kak onepaTop break He cpabo-
Tan.

Takxe B s3blke Python BO3MOXHO MCMOMb30BaHME BNOXEHHbBIX LMKI0B, KOraa ecTb OAuH
BHELLHWIA LMK M OAMH UM HECKOMBKO BJIOXKEHHbIX. CTOMT OTMETUTb, YTO MCMO/b30BaHME BJIO-
XXEHHbIX LIMK/IOB MOXET 3aMeAnnTb paboTy NporpaMMbi.

MpuBeAEM €eLLé HECKObKO NPUMEPOB paboThl C UMKNAMKU for W while.

Mpumep 8

Ha TpeHMpoBKe CMOPTCMEH eXeAHEBHO npoberaeT HeKOTOPYK AWUCTAHUMIO, C KaXAblM
AHEM yBenuumneas e€ Ha 10%. CoctaBuTb NporpamMMy, onpeaensioLwyro No pacCTosHUIO,
NpeoaonEHHOMY CMOPTCMEHOM B NEpPBbIM A€Hb TPEHWPOBKW, AJIMHY AMCTAHUMW Ha k-R
[€eHb.

n= float (input ("BBemmuTe HauvaJIbHYH IMcTaHLMio "))
k= int (input ("BBemure kOJIMUECTBO nHeM "))
for i in range (k) :
n+=n*0.1
print ("xkoHeuHasa moucTaHumusg ", n)

Pe3ynbTaT paboTbl NPOrpaMMbl NPEACTaBNEH HA pUCYHKE 77.
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Run: 1

> /usr/local/bin/python3.8 /Users/user/Documents/PythonProject
BseauTe HavanbHyw AMcTaHuuwio 100

BseguTe KOAMYECTBO QHEN 4

KOHEYHas OUCTaHuus 146.41

Process finished with exit code @

mod & Yl

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

Puc. 77. Pe3ynbTaT paboTbl NporpamMmbl

B naHHoM 3aaaye MCMONb3YETCst UMKN for, TaK Kak M3BECTHO KOMMYECTBO MNOBTOPOB LIMK-
na — k AHeW. BHyTpM umMkna MAET YBENWUYEHWE NMEPEMEHHON n, 0BO3HAYaOLWENA ANUHY AWUCTaH-
Unn: n+=n=*0.1.

Mpumep 9
lMepeBecTv BBEAEHHOE MOMb30BaTeNEM AECATUYHOE YUCNO B [ABOMYHOE. M3BECTHO, YTO YmC-
1O MeéHbLUe 256.

dec=int (input ("BremuTe necaTuyHoe uyucjyo "))
v=128
for i in range(1,9):
if dec>=v:

print('1',end="")

dec=dec-v
else:

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

Pe3ynbTaT paboTbl NpPOrpaMMbl NPeACTaBNEH Ha pUCyHke 78.

Run: 1

> /usr/local/bin/python3.8 /Users/user/Documents/PythonProject
Beseaute pecsaTuyHoe uyucno 14

00001110

Process finished with exit code @

m g & Yl

B Terminal @ Python Console » 4:Run i= 6: TODO

Puc. 78. Pe3ynbTaT paboThbl NporpaMmsl

B naHHOM npuMepe B NEPEMEHHOMN v 3aaéTCs BEC CTapLIEro pa3psiAa ABOMYHOMO Ynucha.
TaK KaK Mo YCNOBMIO YNACIO AO/MKHO 6biTb MeHbLLIE 256, TO CTapLumMit pa3psaa 6yaeT UMeTb BeC
128. [ins nepeBofa AECATUYHOIO YMCIA U3 HETO Kax/blii pa3 BbIUMTAETCS BEC CTAPLIErO pas3ps-
A3, €CNN 3TO BO3MOXHO, 3aTEM BeC pa3psifla YMEHbLLIAETCS B 2 pasa.
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Mpumep 10

Pa3noxuTb HaTypanbHOE YMUC/I0 Ha NPOCTbl€ MHOXWUTEIN.
k=int (input ("BBemmuTe umcio "))
print(k,'= ")
1=2
while not (k==1):
if k%1==0:
k=k/1
print (1,end="")
else:
1+=1

PesynbTaT paboTbl NporpaMmbl NpeacTaBneH Ha puUcyHke 79.

Run: 1

> /usr/local/bin/python3.8 /Users/user/Documents/PythonProject
Bsepute 4ucno 8
8 =

m — 222
-y Process finished with exit code @
» |- |
=
[]
& Terminal @ Python Console © B 4:Run = 6: TODO

Puc. 79. Pe3ynbTaT paboThbl NporpamMMmbi

B AaHHOM nNpuMepe nepBoe NPOCTOe YMCIO0 1=2. B uMkne while BBEAEHHOE YMCIO k
HECKO/bKO pa3 AeNUTCS Ha MOTEHUMANbHbIA NPOCTON AENUTENb 1, €CNW LENIOYNCTIEHHOE Aene-
HWE He MOXET 6biTb BbINOSHEHO, TO ULWETCS CREAYIOWMIA NPOCTOW AENUTEND.

I'IpaK'mquKaﬂ 4acTb
Llenb pabomsbi: 03HaKOMEHWE C OnepaTopaMmn UMKNa while, for B A3blKe NMPOrpaMMmnpo-
BaHus Python.
Xod pabomeli
1. OTKpbITb Cpeay pa3pabotku PyCharm.

2. HaceneHue ropoga Ha 2021 r. HacuuTbiBano 620 Teic. Yenosek. Cuntas TemMn npupocrta
HaceneHus 3a rog paeHbiM 3,7%, onpeaennTb, B KAKOM rofy OHO NpeBbICUT 1,5 MAH Yenosek.
3. HailTn cyMMy HEYETHbIX AenuTeneil BBeAEHHOrO C KNaBWaTypbl HaTypanbHOro yucna.

4, HanTu BCce HaTypanbHble yucna u3 otpeska [1; 200], y KOTOpbIX KONMYECTBO AENUTENEN
paBHO n (rae n BBOAWUTCS C KNaBuaTypsbl).
YkazaHue. MpUMEpHbIA BUA NPOrpamMMbl:

n=int (input ("BBemuTre ko0OJI-BO nejureyen "))
for i in range(1,201):
k=2
for j in range (2,1):
if i%3==0:
k+=1
if k==n:
print (i)
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5. HaiTn Bce YeTbipEX3HayHblE YMCNa, Y KOTOPbIX CYMMa KpanHWX LUMdp paBHa CyMMe cpea-
Hux (Hanpumep, 3221).

6. HaiiTu Bce ABYX3HauHblE YMCNa, KOTOPbIE NPM YMHOXEHWUM Ha 2 3aKaH4YMBalOTCA Ha 8, a
Nnpy YMHOXeEHUN Ha 3 — Ha 4.

Bbiso0obI

B xoae BbINoNHeHUs nabopaTopHOM paboTbl Bbl MOMYYMSIM NPEACTABIEHNE O COCTABIEHUM
LUMKTMYECKMX anropuTMOB C UCMOMb30BaHNEM OMNepaTopoB while, for fA3blKa NporpaM-
MmnpoBaHus Python.

KoHmpoabHble sBonpocsbi

1. insg 4ero Mcnonb3yTCa LUMKIbI B S3blKE MPOrpaMMMpOBaHNN?

2. Kakue Buabl UMKNOB peann3oBaHbl B 3bike Python?

3. KakoB CMHTaKcuC orepartopa uukfia while?

4, KakoB CMHTaKCuKC onepaTopa umkna for?

5. ns yero mcnonb3yeTcs onepaTop break BHYTPU Tena UMKNa?

Jla6bopamopHasa paboma 4.2. Luknevl e a3bike Python

TeopeTnueckan 4acrtb
Bocnonb3oBatbcs MaTepuanamu u3 nabopaTtopHoi paboTbl 4.1.

MpaKTUyecKkana 4acrtb

Lenb pabomsi: 03HaKOMAeHWe € onepaTopamu uukna while, for g3bika nporpaMMnpoBaHus
Python.

Xod pabombi

1. OTKpbITb Cpeay pa3paboTku PyCharm.

2. [1Ba yncna Ha3biBalOTCS APYXXECTBEHHLIMM, €C/IN KaXA0e PaBHO CyMMe AenuTenei apy-
roro, UCK/IKoHasa caMo 3To YMcno. MpoBepuTb, ABNSIOTCA SM ABA BBEAEHHBLIX YMCIa ApYyxe-
CTBEHHbIMMU.

YkazaHue. TpuMepHbIi BUA NPOrpaMMbl:

n=int (input ("BBemuTe nepepoe uucyo "))
m=int (input ("BBemure BTOpPOe umcjo "))

s1=0
for i in range(l,n):
if n%i==0:
sl+=1i
s2=0
for i in range(l,m):
if m%i==0:
s2+=1i

if (sl==m) and (s2==n):

print ("yes")

else:

print ("no")

3. BblBECTM Ha 3KpaH BCe YeTblpEX3HAYHbIe YMCNA, Y KOTOPLIX NepBas U nocneaHss uudpbl
paBHbl.

4. Ha TpeHMpoBKe CNOpTCMeH exeaHeBHO npoberaeT HEKOTOPYIO AUCTAHUMIO, C KaXAabIM
AHEM yBenuumneas eé€ Ha 10%. CoctaBuTb NporpamMMy, onpeaenstoLwyro no pacCTosaHUIO,
NPeoA0NEHHOMY CMOPTCMEHOM B MEPBbIA A€Hb, KONMYECTBO TPEHWMPOBOK, MOCNE KOTOPbIX exe-
AHEBHasa OWUCTaHUMA MPEBBLICUT S KM.

5. BblBECTW Ha 3KpaH Tabnuuy YMHOXEHUS Ha n, rAe n BBOAMTCS C KNaBuaTypbl.
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Bbisoobi

B xoae BbINoHEHWS nabopaTopHOM paboTbl Bbl MOMYYMAM NPEACTABEHME O COCTABNEHUM
LIMKINYECKMX anropuTMOB C UCNONb30BaHneM onepatopos While, for si3bika nporpammumpoBa-
Hus Python.

KoHmposibHble Bonpocsl

1. Kakue oCcHOBHble onepaTopbl si3blka Python Bbl MCMO/b30BaNM Npu pelleHnn 3aaay na-
6opaTopHOI paboTbI?

2. Kakon onepatop WCnonb3yeTcs AN OpraHu3auuMu uuMkna C NpeaycnoBUEM B s3blKe
Python?

3. Kak opraHu3oBaTb LMK C NOCTYCnoBueM B si3blke Python?

JlabopamopHaa paboma 5.1. Cnucku 8 A3biKe Python

TeopeTuyeckas 4acrtb

Cnucok B si3bike Python npeactaBnsieT cobom CTPYKTYpy ANS XpaHEHWsI 06bEKTOB pa3nny-
HbIX TUMOB. DNIEMEHTbI OHOr0 CMMCKA MOTYT UMETb OAMHAKOBbIN TUM, HO AOMYCKAKOTCS U CMe-
WAHHbIE TWUMbl. DNEMEHTbI CMIMCKA 3aK/TI0YaKTCS B KBaApaTHbIE CKOBKKM. Bce 3neMeHTbl NpouH-
AeKcupoBaHbl (MPOHYMepoBaHbl), HaunHas ¢ 0.

MpuMepbl CMMCKOB NokasaHbl B Tabnuue 11.

Tabnuya 11
Mpumepbl cnuckos B Python
Cnucok OnucaHue
L=1] MycTon cnmcok
L=[5, 10, 15, 20] YeTblpe anemeHTa ¢ uHaekcamm 0..3
L=["par', ["abc’, "xyz']] BroykeHHble Crmcku

BasxcHo!

Cnuckm B Python, ¢ 04HOM CTOPOHBI, MOXOXM Ha MAacCKBbLI B APYTUX A3blKax Nporpam-
MMUpOBaHusi, Hanpumep Pascal, Ho, C Apyro CTOPOHbI, UMeeTCs psiA OTAnYMin. Hanpu-
Mep, Python pasmelaeT anemMeHTbl CNKUCKa B MaMATH, 3aTEM pa3MeLlaeT ykasaTenu
Ha 3TV aneMeHTbl. TakuM 06pa3oM, cnucok B Python — 3To MaccuB ykasateneii.

OnuLeM psiA CYLLECTBEHHBIX CBOMCTB CMUCKOB B si3bike Python.

MO>KHO 06paLLATbCS K 3MIEMEHTY CMMCKA MO ero MHAEKCY, HaumHas ¢ 0. B a3bike Python
TaKXe WUCMONb3YIT OTPULATENbHYIO MHAEKCALMIO, KOTOpas HAYMHAETCS C MHAekca —1, npu
3TOM MHAEKC #1 OTHOCUTCA K MOCNEAHEMY SNIEMEHTY CrnCKa. B Tabnuue 12 npeacTtaBneHb
pasfYHbIE BUAbI MHAEKCALMW 3NIEMEHTOB CMMCKA.

Tabnuya 12
BapuaHTbl HAEKcauun cnuckos B Python
Cnucok L 8 -2 6 1 0 2
UHaeKkc 0 1 2 3
OTpuuaTtenbHbIA UHAEKC #6 #5 #4 #3 #2 #1

Hanpumep, anemMeHT 1.[3] paBeH 1, a 3neMeHT L[-4] paBeH 6.
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Hanpumep, MOXHO yAansTb 37eMeHTbl cnucka. Onepatop del list[i] ydanser u3
CNnCKa 1ist 3N1EMEHT C MHAEKCOM i, del 1[2] yAansieT 3NEMEHT C UHAEKCOM 2.
Pe3ynbTaThbl paboThl 3TOr0 onepaTopa NpeacTaBneHbl Ha pucyHke 80.

Python Console

"

+ 3 & v B
©@ 8 o I Yl

Python Console
>>> 1=(2,4,6,8]
>>> print(1)
[2, 4, 6, 8]
>>> del 1[2]
>>> print(1)
[2, 4, 8]

>>>

B Terminal “ Python Console

Puc. 80. YaaneHue srieMeHTa 13 Crmcka

[anee paccMOTpMUM Crocobbl 3aaHus cnucka B s3bike Python.
MOXHO HeNoOCPeACTBEHHO 3aAaTb CMIUCOK, NEPEUNCIIMB Er0 SNEMEHTbI B KBaApaTHbIX CKOb-
Kax Yepes 3ansTyo:

1=14,8,10]
TakXxe MOXXHO UCMNob30BaTb d)YHKLI,VIPO range, OMUCAaHHYIO pPaHEE:
a=list (range (20))

B pe3ynbTate copMmpyeTcs Cnucok 3HadeHun ot 0 go 19.
[ns 3agaHns 2N1eMEHTOB CMKUCKa CyYyalHbiM 06pa3oM MOXHO MCMONMb30BaTb (YHKLMIO
randint U3 MOAYNSA random.

Mpumep 1

from random import randint

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

B naHHOM npumepe hopMUpYETCS CrMCOK M3 20 3N1EMEHTOB, 3ajaHHbIX ClyYalHbIM 06-

pasom.
PesynbTaTbl paboTbl NporpaMMbl NpeacTaBieHbl Ha pucyHke 81.
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Run: 1

> /usr/local/bin/python3.8 /Users/user/Documents/PythonProject/1.py
(s, 5, -6, -10, 1, -7, -2, 4, 3, 1, 5, -2, 6, 5, 9, 4, -1, 9, 10, -1)

Process finished with exit code @

= Jl

m th

B Terminal @ PythonConsole = B 4:Run = 6: TODO

Puc. 81. Bua cnncka, 3aaHHOMO Cy4YaiiHbiM 06pasoM

ELLE 0aMH BapuaHT — 3aAaTb CNWUCOK C KNaBuaTypbl:

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

Mpumep 2
Ans hopMUPOBaHMS CriMcKa C KNaBUATYpbl MOXHO MCMONMb30BaTh CNEAYIOLNIA BapUaHT:

a=[]

n=int (input())

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

print (a)

Pe3ynbTaT paboTbl NpOrpaMMbl NpeaCTaBNeH Ha puUcyHke 82.

Run: 1
> /usr/local/bin/python3.8 /Users/user/Documents/PythonProject/1.py
3
5
D [5]
= 6
=4
» == [5, 6]
- 3
§ [5, 6, 3]
B4 Terminal @ Python Console P 4:Run = 6:TODO

Puc. 82. Pe3ynbTat paboTbl NporpaMMsl

Kak BMAHO M3 nocneaHero npumepa, Ans O6pa6OTKVI 3JIEMEHTOB CINNCKa YacCTo UCMONb3YIOT
LMK/bl, B YaCTHOCTU UMUK for.

Mpumep 3
[ns nonyyeHns AOCTyna K ANeMeHTaM CrnncKa MOXXHO UCMOMb30BaTh CleaytoLne KOHCTPYK-
umn.

for x in ["abc", "cde", "efg"]:
print (x)

WU

1=["abc", "cde", "efg"]

for x in 1:
print (x)
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Pe3ynbTaT paboTbl NporpaMmMbl NPeAcTaBfieH Ha puUcyHke 83.

Run: 1

> /usr/local/bin/python3.8 /Users/user/Documents/PythonProject,
abc
cde
efg

Process finished with exit code ©

m o & Yl

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

Puc. 83. Pe3ynbTaT paboTbl Nporpammbl

Mpu paboTe co cnmuckamm B A3blke Python yacTto ncnonb3ytoT cpesbl.
TN KOHCTPYKLMM HYXXHbI, YTO6bl 06pe3aTb CNNCOK, B3SB NLb TE 3N1EMEHTbI, KOTOPbIE HaM
TpebytoTcs. Cpesbl paboTaloT No cieaytoLlei cxeme:

list [HauaJso:KoHel :  mar]

30€echb:

nauaso YKa3blBaeT, C KaKoro 3/1IeMeHTa HyXHO HadaTb (M0 ymonyaHuto pasHo 0);

KoHel YKa3blBaeT, N0 KaKOW 371eMeHT 6epyTcs aneMeHTbl (N0 YMOMYaHUIO paBeH ANMHE
cnucka);

mar ONpeAessieT, C KakuM WwaroM 6epyTcs aneMeHTbl, HaNnpUMep KaXXAblii BTOPOM Unu Tpe-
TN (N0 YMOMYaHMIO KaXXAbli NEpPBbI).

MpuBeaém npumepbl paboTbl CO Cpe3amu.

Mpumep 4

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

Pe3ynbTaT paboTbl NPOrpaMMbl NPeACTaBNEH Ha pUCyHke 84.

Run: 1

> /usr/local/bin/python3.8 /Users/user/Documents/PythonProject
[6, 10, 14]

Process finished with exit code @

m v & Yl

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

Puc. 84. Pe3ynbTaT paboTbl NporpaMmbi

N3 cnucka 6epéTc9| KaXKAblVA BTOpOl71 3NIEMEHT, Ha4MUHaa CO BTOPOro.

Mpumep 5
1=[2,4,6,8,10,12,14,16]
print (1[::3171)
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Pe3ynbTaT paboTbl NporpaMmMbl NpeacTaBfieH Ha pucyHke 85.

Run: 1

I /usr/local/bin/python3.8 /Users/user/Documents/PythonProject

2, 8, 14]

m e Yl

& Terminal @ Pyth

Process finished with exit code @

onConsole = B 4:Run = 6: TODO

Puc. 85.

Pe3ynbTaT paboTbl NPOrpamMMmbl

N3 cnncka 6epéTcs Kaxabl TPETWIA SNEMEHT.
Takxe C NOMOLLbI CPE30B MOXHO MEHSITb CYLLECTBYHOLLME CMIUCKN.

MNpumep 6

1=72,4,6,8,10,12,14,16]

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

PesynbTaT paboTbl Nporpammbl NpeacTaBneH Ha pucyHke 86.

Run: 1

' /usr/local/bin/python3.8 /Users/user/Documents/PythonProject

(2, 8, 14]

m o & Yl

B Terminal @ Pyth

Process finished with exit code @

on Console P 4:Run = 6:TODO

Puc. 86.

Pe3ynbTaT paboTbl NporpamMMmbi

B cnucke ocTaroTCA TOSIbKO 3/1IEMEHTBI CO BTOPOro Mo LUIECTOMN.

]

B si3bike Python AOCTYNMHO AOCTaTOYMHO MHOIO BCTPOEHHbIX (PyHKUMIA Ans 06paboTku
CMMCKOB. HekoTopble M3 HUX onuncaHbl B Tabnuue 13.

Tabnuya 13
OcHoBHble pyHKuUU (meToabl) 06paboTKm cnUcKoBs
PyHKUMA OnucaHue
append (x) [lobaBnseT aneMeHT x B KOHeL crvcka
clear () Ounwaet cnmncok
copy () Bo3BpallaeT konuto crncka
count (x) Bo3BpaluaeT KONMYECTBO 3NIEMEHTOB CrMCKa CO 3HAYEHMEM x
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2 qu? a
OKoHuyaHue
PYyHKUMA OnucaHue
extend (L) PacLumpsieT cnmcok nyTtem 06aBieHns B HEro BCeX 3NeMeH-

TOB CMMUCKa L

index (x[,start[,end]]) | Bo3BpalaeT MHAEKC MEPBOrO 37EMEHTA CO 3HaYeHWeM x (npu
3TOM NOUCK BEAETCA OT start A0 end; ecnn start Mend
HE YKa3blBaloTCsl, TO HaYMHasi C HYIEBOW NO3uLMK)

insert (i, x) BcTaBnser B CMMCOK Ha i-10 MO3MUMA 3HAYEHME X

pop ([i]) YaansieT U3 cnucka i-i 3n1eMeHT 1 Bo3BpaluaeT ero. Ecim uk-
[EKC He yKa3aH, yAansaeTcst NoCeaHni anemMeHT

remove (x) YnansieT nepBbii 3NIEMEHT B CMIMCKE, MEIOWMIA 3HAYEHME X.
Bo3BpaluaeTt ValueError, €C/iM TaKoro 3/IEMEHTa He
CylLlecTByeT

reverse () lNepeBopaynBaeT CrmncokK

sort () CopTupyet crnvcok

(KBaapaTHble CKOOKM B CMHTaKcuce (yHKLMA 03HaYaloT Heobs3aTesbHble SNEMEHTDI.)
MockonbKy AaHHble YHKLMK SBASIOTCS METOAAMM Kacca «CNUCOK», TO obpalleHne K HUM
nMeeT BUA:

<uM4a CcCImcka>. <uMdad MeToIma>

PaccMOTpMM HECKONbKO NPUMEPOB N0 paboTe C ONMCaHHBIMU YHKLMUSIMU.

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

Pe3ynbTaT paboTbl NpOrpaMMbl NpeaCTaBieH Ha pucyHke 87.

Run: 1

> /usr/local/bin/python3.8 /Users/user/Documents/PythonProject
1

Process finished wilh exil code ©

m d & Y

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

Puc. 87. Pe3ynbTaT paboTbl NporpaMmbl

Ha 3KpaH BblBeAeTCs MHAEKC 3/1eMeHTa, paBHOro 4. B gaHHOM cnyvae 370 1.

Mpumep 8
1=[2,4,6,8,10,12,14,16]
print (1l.count (12))
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Pe3ynbTaT paboTbl NporpaMmMbl NpeacTaBfieH Ha pucyHke 88.

Run: 1

> /usr/local/bin/python3.8 /Users/user/Documents/PythonProject
1

Process finished with exit code @

m g & Yl

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

Puc. 88. Pe3ynbTaT paboTbl Nporpammbl

Ha 3KkpaH BbIBEAETCS KOMIMYECTBO 3/IEMEHTOB B CMUCKE, paBHbIX 12. B AaHHOM cny4yae 370
OAMVH 3/1eMEHT.

Mpumep 9
1=[2,4,6,8,10,12,14,16]
1.append(0)

print (1)

Pe3ynbTaT paboTbl NporpaMMbl NpeaCTaBneH Ha pucyHke 89.

Run: 1

S /usr/local/bin/python3.8 /Users/user/Documents/PythonProject
2, 4, 6, 8, 10, 12, 14, 16, 0]

Process finished with exit code @

m i & Y

B8 Terminal @ PythonConsole = B 4:Run = 6: TODO

Puc. 89. Pe3ynbTat paboTbl NporpaMMsl

B koHew crnucka nobaBnseTcst HOBbIN 3neMeHT — 0.

Mpumep 10
1=[2,4,6,8,10,12,14,16]
z=[3,7,10]

l.extend(z)

print (1)

Pe3ynbTaT paboTbl NporpamMMbl NpeacTaBneH Ha pucyHke 90.
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Run: 1
> /Jusr/local/bin/python3.8 /Users/user/Documents/PythonProject

2, 4, 6, 8, 10, 12, 14, 16, 3, 7, 10l

Process finished with exit code 0

2
= dl

m

& Terminal @ Python Console » 4:Run i= 6: TODO

Puc. 90. Pe3ynbTaT paboTbl Nporpammbl

Cnncok 1 paclmpseTcs 3a cyeT 40baBNeHNS SNEMEHTOB CMUCKa z.

[anee paccMOTpUM HECKONbKO MPUMEPOB 3aAay, MpW PELIEHUM KOTOPbIX MCMONb3YHOTCS
CMNCKMN.

Mpumep 11
3aAaTbh YMCNOBOM CNUCOK CNyYaiiHbIM 06pa3oM. 3aMeHUTb 3HAUYEHUS 3N1EMEHTOB B CNIUCKE
Ha MX KBagpaTbl.

from random import randint

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

print ("HOBEIM crnmMcok:")

z=[x*x for x in z]

print (z)

Pe3ynbTaT paboTbl NpOrpaMMbl NpeaCTaBneH Ha pucyHke 91.

Run: 1

> /usr/local/bin/python3.8 /Users/user/Documents/PythonProject
(3, -8, -1, -8, -6, 3, -4, -5, -3, -10]

HOBBIA CMWCOK:

[9, 64, 1, 64, 36, 9, 16, 25, 9, 100]

= 3
=4 452 ; :
» (= Process finished with exit code ©
b=
(]
& Terminal @ Python Console » 4:Run i= 6: TODO

Puc. 91. Pe3ynbTaT paboTbl NporpaMMbl

B maHHOM npuMepe 3afaH cnucok M3 10 aneMeHTOoB, AMana3oH 3/1eMeHTOB Crucka — OT
#10 po 10. 3aTeM 3n1eMeHTbl CNUCKa 3aMeHsI0TCA C UCNoMb30BaHWeM nepebopa ¢ NOMOLLbIO

umkna for.

Mpumep 12
3aaaH YMCNOBOW CMMCOK, BbIBECTW Ha 3KPaH Te 3HAaYeHMsI CNMCKa, KOTOpPble BCTPEYAOTCS B
HéM 6onee ogHoOro pasa.

=[3,8,33,-12,16,3,-9,16
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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

PesynbTaT paboTbl NporpaMmmbl NpeacTaBneH Ha puUcyHke 92.

Run: 1

> /usr/local/bin/python3.8 /Users/user/Documents/PythonProject/1.py
(3, 8, 33, -12, 16, 3, -9, 16]

3

16

g & Yl

Process finished with exit code ©

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

P02 P
Vi, J&. 1

B AaHHOM npuMepe UCMOMb3YETCS HECKOMbKO BCTPOEHHbIX (PYHKLUMIA ANns paboTbl CO
CNNCKaMn: count, len, remove. count BO3BpPALlAET KOJINYECTBO BXO)K,EI,eHMl‘/'I ane-
MEHTA z [i] M 3aMUCbIBAET 3TO KOIMYECTBO B TOT XKE CMUCOK z. ECM KOMMUYECTBO BXOXXAEHMM
6onblue 0AHOro, TO 3N1EMEHT z [i] BbIBOAWUTCS Ha 3KpaH 1 yaangeTcs U3 Cnucka, yTObbI N36€-

)XaTb NOBTOPOB MpPW BbIBOAE, ECNN 3NEMEHT BXOAUT B CMUCOK, HanpuMep 3 pa3a.

Mpumep 13

[laHbl ABa YMcnoBbix cnucka. CoctaBuTb TpeTVIl\/'I CMAUCOK, B KOTOprl\/'I BXOAAT TOJIbKO T€ 3N€e-

MEHTbl BTOPOro Cnncka, KOTopble He BXOAAT B I'IepBbIl\/'I CMUCOK.

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[1i])==0:

L3.append (L2[1i])

print (L3)

Pe3ynbTaT paboTbl NpOrpaMMbl NPeACTaBNEH Ha puUcyHke 93.

Run: 1

> /usr/local/bin/python3.8 /Users/user/Documents/PythonProject
12,::3;:-5]

Process finished wilh exit code @

m g & Yl

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

B conepxaHue
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B naHHOM MpuMepe UCMOMb3YeTCs HECKOIbKO BCTPOEHHBIX (MYHKUMIA Anst paboTbl CO Cnu-
CKaMW: append, count, len. C nomMowpl PYHKUMM count HAXOAUTCSH KOMMYECTBO
BXOX/EHMN 3NIEMEHTA CnncKa L2 B CMUCOK L1. Ecnu 370 KonnuecTBo paBHO O (T. €. 3INEMEHT He
BXOAUT B CNUCOK Ll), TO 3JIEMEHT ﬂ06aBﬂ$IETCFI B HOBbIV CMIUCOK L3.

MpakKkTnyeckaa 4acrb

Lenb pabomebl: 03HAaKOMNEHME C MOHSATUEM «CMMCOK» B A3blKe NporpaMmmupoBaHus Python.

Xod pabombi

1. OTKpbITb Cpeay pa3paboTku PyCharm.

2. [1aH CNXCOK HEKOTOPbIX LesblX YMcesn, NoucKaTb B HEM 3HaveHne 20 1, ecnv OHO NpUCYT-
CTBYET, 3aMeHUTb ero Ha 200.

3. Hanucatb nporpammy, KOTOpas BbIBOAUT YETHbIE YMCa U3 3aaHHOrO CrMcKa 1 OCTaHaB-
NMBAETCs, ecnu BCTpeyvaeT yucno 15.

YkazaHue. TIpUMEPHBIN BUA NPOrPaMMbl:

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

4. 3aMeHUTb B CNMCKE HyNEBble 3NIEMEHTbI eAMHULAMM.

5. [aH cnucok u3 20 anemeHToB. CchopMMPOBaTh HOBbIM CMIMCOK, MOMECTUB B HEFO TOJIbKO
Te 3/IEMEHTbI U3 NEPBOr0 Crnucka, KOTOPblE He NMPEBOCXOAST BBEAEHHOE C KNaBMUaTypbl YACIO.

6. HaitTn B cncke HambOMbLLUMIA M HAUMEHbBLLMI 3NEMEHTbI. BbIBECTU WX MHAEKCHI HA 3KPaH.

YkazaHue. MpUMepHbIA BUA NPOrpaMMbl:

from random import 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 ("uHOekCc max=», index max)
index min=z.index (m2)

print ("mHmexc min=", index min)

PelweHne AaHHOM 3aAauy OCYLLECTBIEHO TOSIbKO 3@ CYET BCTPOEHHbIX (PYHKUMIA 53biKa
Python ana pabotbl co cnnckamu. MakCUManbHbIA 3NEMEHT U €ro MHAEKC OblM HanaeHbl C
MOMOLLbI0 DYHKUMA max M index, aHAaNOrMYHO HalAeHbl MUHUMANbHBLIN 3IEMEHT U €ro UH-
LeKC.

MO>XXHO /11 BbINOSIHUTbL peLleHNe AaHHOW 3aaaumn 6e3 BCTPOeHHbIX QYHKUMIA? Takoe pelle-
HWe OyaeT HanoMWHATb peLIeHne B APYroM MMMEPATMBHOM A3blIKE MPOrpamMMUpPOBaHWSA, Hanpu-
mep Pascal. MNpueeaém npumep.
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from random import 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 ("uHOgekc max=», index max)
m2=z[0]
index min=0
for i in range (0,len(z)):
if z[i]<m2:
m2=z[1]
index min=i
print ("min=",m2)
print ("uHgexc min=",index min)

Kak BuAWM, BTOPOM BapuaHT pelleHns ABNSeTC 60M1ee AZIMHHBIM U BbINOMHATLCS, COOTBET-
CTBEHHO, ByAeT foNblie 338 CYET HECKObKMX 0BpaLLEHUI K UMKNY for.

7. HaliTn cyMMy 31eMeHTOB MaCCHBa, HaXOASWMXCS MEXAY HaMBONbLUMM U HaUMEHbLIUM
3N1eMEHTaMM.

YkazaHue. MpUMepHbIi BUA NPOrpaMMbi:

from random import 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
if index max>index min:
for 1 in range(index min+l, index max) :
s+=z[1]
else:
for 1 in range(index max+l,index min) :
s+=z[1]

print ("cymma=", s)

Bbi80oObI
B xone BbINonHeHust nabopaTopHoM paboTbl Bbl MONYYMIM NPeACcTaBieHNe 0 paboTe o
CNUCKaMm B s13blke NporpaMmmmpoBaHust Python.

KonmposbHble sBonpochl
1. JanTe onpeaeneHune cnucka B s3blke NporpaMMmpoBanus Python. Mpueeante npumepsl

CMUCKOB.
2. Kak MOXKHO 06paTUTbCS K 3/IEMEHTY CMUCKA B A3blke NPOrpaMMmpoBaHus Python?

3. [And yero ucnonb3yetca cpe3 npu paboTe co cnMckamu B A3bike Python?
4. Kakve OCHOBHble BCTPOEHHble (yHKUMM ans paboTbl CO cnMckamu B a3bike Python Bbl
MOXKeTe Ha3BaTb?
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JlabopamopHasa paboma 5.2. Cnucku 8 A3biKe Python»

TeopemquKaﬂ 4acCTb
Bocnonb3oBaTbcs MaTepuanamu u3 nabopatopHon paboTbl 5.1.

MpakKkTnyeckaa 4acrb

Lenb pabomel: 03HAKOMNEHME C MOHSATUEM «CMMCOK» B A3blKe NporpaMmmupoBaHus Python.

Xod pabombi

1. OTKpbITb Cpeay pa3paboTku PyCharm.

2. 3apaH cnucok X 13 30 anemeHToB. MOMECTUTb B CMUCOK Y BCE OTPULLATENbHbIE 3NIEMEHTHI
cnucka X (B nopsigke X CnefoBaHWst), CMEHWUB 3HAK YMCEN, B CMIUCOK 7 — BCE MOSIOXUTESNbHbIE
3MIeMeHTbI cnucka x (B Nopsiake ux cnefoBaHus). MoacumTaTb KOMYECTBO HYNIEBLIX 3N1EMEH-
TOB.

3. YoanuTb W3 CMUCKA MaKCMMalbHbI 3N1EMEHT.

4, YpanuTb U3 CNKCKa NEPBbIA OTPULIATENbHBIN SNEMEHT.

5. 3afiaH CMMCOK, COAEPXaLLMi Kak NOMOXUTENbHbIE, TakK U OTpULATeNbHbIe Yucna. CocTa-
BUTb NPOrpaMMy nepecTtaHOBKM OTpULATENbHbIX YUCEN B KOHEL, CMIMCKA, @ MONOXUTENbHbIX —
B Hauyano.

BbiBoObI
B xo4e BbiNONHeHMs nabopaTopHoW paboThl Bbl NOMYYMNU NpeAcTaBneHne o paboTe co
CNM1CKaMmn B s3blKe NporpamMMupoBaHus Python.

KoHmpoibHble 8onpocChi

1. Kakoli CTpyKTYpoit AaHHbIX Bbl MONb30BaNMCh NPy pelueHnn 3agay nabopatopHoi pabo-
TbI?

2. Kakune ocHOBHble onepaTopbl s3blka Python Bbl ucnonb3oBanu Npu pelleHnmn 3agay na-
6opaTopHOI paboThbl?

3. Kakoit hyHKUMe Haao BOCMONb30BaTLCA 415t NOACYETA KONMYECTBA 3/IEMEHTOB C faH-
HbIM 3HAa4YEHMEM B CrUCKe?

JlabopamopHaa paboma 5.3. Cnucku e A3biKe Python

TEOPETM‘-IeCKaﬂ 4acCTb
Bocnonb3oBaTbCs MaTepuanamu U3 nabopaTtopHoi paboTbl 5.1.

I'IpaKmquKaﬂ 4acTb

Uenb pabomel: 03HAaKOMNEHUE C MOHATMEM «CMUCOK» B A3blKe NporpammupoBaHus Python.

Xod pabomeli

1. OTKpbITb Cpeay paspaboTku PyCharm.

2. YOanutb U3 CNnCKa BCE HYNEBbIE 3HAYEHMS.

3. [aH cnucok a n3 30 3neMeHToB. HaTu MakCcMManbHOE U3 3HaYyeHun a [0]+a[29],
al2]+al281,.. , all4]l+all5].

4, MNpoBepuTb, COCTABNSAOT MW 3NIEMEHTbI CMUCKA FEOMETPUYECKYIO MPOrpeCCHIO.

5. [laHbl ABa cnucka A 1 B no 12 anemMeHToB. 10ay4nTb CIMCOK C MO Npasuiy:

cli]=max(ali],bli]) .

Bb1800bI

B xoae BbiNnoNHeHMs nabopaTopHoW paboThl Bbl NOMyYMnK NpeacTaBfeHne o paboTe co
CNM1cKammn B s3blke NporpamMMmupoBaHns Python.

KoumponbHele Bonpocel
1. Kakune ocHoBHble onepaTopsbl A3blka Python Bbl MICNONb30Banu Npu pelleHnn 3agay na-
6opaTopHOM paboTbI?
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2. Kakune ocHoBHble dyHKLMK a3bika Python ans paboTbl CO cnuckamm Bbl UCMO/Ib30BaNN B
cBoel pabote?
3. Kakwue cnocobbl 3aaaHus cnmncka Bbl UCMOJIb30Banu B cBoen paboTe?

JlabopamopHasa paboma 6.1. Paboma co cmpokamu 8 a3vike Python

TeopeTnyeckasa 4yacrtb

CTpOKOBbIE JaHHble MCMONb3YHOTCA B si3blke Python ans 3anucu TeKCToBOM MHOpMaLMK.
Ctpoku B Python npeacTtaBnsitoT cobov ynopsiaoueHHbIe NOC/IeA0BaTENBHOCTN CUMBOJIOB.
Kaxxabli CMMBON MMeET NOpsAKOBLIA HOMEP B Tabnuue, KOTopasi Ha3blBaeTcs KOAOBOMN Tabnu-
uein. Mo ymonyanuio B si3bike Python ncnonbayetca ctaHaapT koaosow Tabnuubl Unicode.
Ctpoku B Python 0b6pamMnsaoTcs KaBblukamn UM anocTpodamm, Npu 3TOM BaXKHO, YTOObI C
060MX KOHLOB CTPOKM MUCMONb30BAAUCh KaBblYKW OLHOMO 1 TOFO Xe Tuna.

BaycHo!

BaXxHO OTMeTUTb, UTO si3blke Python He ucnonb3yeTcs cMBONbHBIA TN char, NpuBbIY-
HbI ANSt MHOMMX $13bIKOB MPOrpaMMMpoBaHus, Hanpumep Pascal, C++. To ecTb oanH
CMMBOJ1, 3aK/IOUYEHHbIN B anocTpodbl, TakXXe NpeacTaBaseT coboi CTPokYy.

B Tabnuue 14 npuBeaeHbl NpuMepbl 3agaHus CTPOK.

Tabnuya 14
Mpumepbl cTpoK B Python
3apaHue CTpoKu OnucaHue
S="' MycTas cTpoka
S='A"' CTpoka, cocTosiLast U3 0AHOro CMMBO/A
S="'Hello' CTpoka, CoCTosLLast U3 HECKOJTbKMX CUMBOJIOB, 3aK/It04€EHa B anoCT-
podbl
S="good" CTpoka, COCTosILLAn U3 HECKONbKMX CUMBOJIOB, 3aK/TOYEHA B KaBbIYKM

Takxe B CTpoKax B A3blke Python MOryT UCNOIb30BaTbCA CneELNalbHblE€ HEMNEYATAEMbIE CUM -
Bo/bl. B Tabnuue 15 npeactaBJiEH NMepeYeHb TaknX CMMBOJI0B, KOTOPbIE HOCAT Ha3BaHUE 3Kpa-
HUPOBAHHbIX nocneaoBaTeNbHOCTEN: 3TO nocnenoBaTebHOCTU, Ha4YMHaOLWMECA C CUMBOJIA
«\», 3a KOTOpPbIM CneEAYET OANUH CMMBOJT N bonee.

Tabnuya 15
dKpaHUpoOBaHHbIe NOC/ae[0BaTe/IbHOCTH

3KpaHMPOBaHHaH nocanenoBatesZibHOCTb OnucaHue
\n MepeBos CTPOKK
\t F'opu3oHTanbHas Tabynaums
\v BepTukanbHas Tabynsums
\r Bo3BpaT B Hayano CTpoku

Mpumep 1

s="abc \n efg"

print (s)
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Pe3ynbTaT paboTbl NporpaMmMbl NPeAcTaBieH Ha pUCyHke 94.

Run: 1

> /usr/local/bin/python3.8 /Users/user/Documents/PythonProject
[2, 3, 5]

Process finished wilh exit code @

m g & Y

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

Puc. 94. Pe3ynbTaT paboThbl Nporpammbl

AHanorn4yHo cnuckam, CTpoku B si3blke Python aBRSOTCS ynopsgoyeHHbIMU nocneoBsa-
TENIbHOCTSMU CUMBOJIOB, CllejoBaTeNbHO, MOTYT 6bITb MPOMHAEKCMPOBaAHLI. [ns obpalleHns K
OTAeNbHOMY CUMBOJTY B CTPOKE MOXHO YKa3aTb UMS CTPOKM, 3@ KOTOPbIM cnegyeT uncno (UH-
AEKC) B KBagpaTHbIX ckobkax [ ]. Tak xe, Kak U B CKUCKaX, HyMepauus CMMBOIOB HaYMHAETCS C
uHgekca 0. Hanpumep, obpalleHne s[2] K CTPOKe s="hello" BO3BpaLlaeT CUMBON «|».
MHaekcol Takke MoryT 6bITb NpeacTaBeHbl U 0TpuLaTesibHbIMU 3Ha4YeHnaMm (Tabn. 16).

Tabnuya 16
BapuaHTbl MHAEKcaunn cTpoK B Python
CTpoKa S | e s s o n
UHaeKc 0 1 2 3 4 5
OTpuuaTenbHbIii —6 -5 —4 -3 -2 -1
UHAEKC

BasxHo!

CnenyeT 06paTuUTb BHUMAHWE Ha TO, YTO CTPOKM B A3blke Python, B oTnnumne ot
CMWCKOB, ABNSAOTCSH HEU3MEHSAEMbIMM!

Mocne Toro Kak cTpoka 6yaeT co3aaHa, eé Henb3s 6yAeT U3MEHUTb, T. €. BCE OMnepauun Haj
CTPOKaMu NPOM3BOASATCA MYTEM CO3MaHNS HOBbIX CTPOK. Hanpumep, Henb3s U3MEHUTb OTAENb-
HbI1 CMMBOJT CTPOKM: 0BpallieHne s [3]="x" BbI30BET OLUMOKY.

TaK Xe, Kak 1 Ans CrMCKOB, ANs CTPOK B s3blke Python aocTynHbl pa3nnMyHble cpesbl. Pop-
MaT cpe3a CTPOKM CX0X C (hopMaToM cpesa Cnucka:

str[Hauano:koHeu:war], rAe:

Hauaso YKa3blBaeT, C KaKoro 3/IeMeHTa HyXHO HayaTb (M0 ymonyaHuto pasHo 0);

xoHell YKa3blBaeT, N0 KaKoW 3NneMeHT 6epyTcs 3neMeHTbl (M0 YMONYaHMIO paBeH ANvHE
cnucka);

mar ONPEeAENsieT, C KaKuM warom 6epyTcs 3N1eMEHTbI, HaNpUMeEp KaXxabll BTOPON Unu Tpe-
TN (N0 YMOMYaHMIO KaXXablA NepBbii).

MpuBeaém npuMepbl paboTbl CO CPE3aMU CTPOK.
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Mpumep 1
word='strength'
print (word([4:6])

BbiBOAWT Ha aKpaH 2 CMBOa.
Pe3ynbTaThl paboTbl NpOrpaMMbl NPEACTaBNEH HA pUCyHKe 95.

Run:

m o & Yl

» 4:Run

1

/usr/local/bin/python3.8 /llsers/user/Documents/PythonProject|
ng

Process finished with exit code @

= 6: TODO

8 Terminal % Python Console

Mpumep 2

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

Puc. 95. Pe3ynbTaT paboTbl NporpamMMmbl

BblBOAWT Ha 3KpaH 2 cUMBONa.
Pe3ynbTaT paboTbl NpOrpaMMbl NpeaCTaBneH Ha pucyHke 96.

Run:

>

1

/usr/local/bin/python3.8 /Users/user/Documents/PythonProject
st

Process finished with exit code @

B Terminal & Python Console

Puc. 96. Pe3ynbTat paboTbl NporpaMmsl

PaccMOTpUM OCHOBHbIE OMepauuy Haa CTPOKaMW, pa3pelléHHble B s3blke Python

(tabn. 17).
Tabnuya 17
Onepauuun Haa cTpoKamu B Python

OnepaTtop OnucaHue Mpumep
+ CnoxeHwue (koHKaTeHaums1) CTpok. B pe3synbTarte npu- a="py'

MeHEeHMs BO3BpPaLL@eTCs CTPOKa, paBHasi «Cknenke» yka- | b="th’'

3aHHbIX CTPOK b="on'

s=a+tb+c
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(’E
OKoHYaHue
OnepaTop OnucaHue Mpumep
* YMHOXeHMe cTpok. OnepaTop CO3AaéT HECKOMbKO Konuii | s="ab'
CTPOKM, popMaT onepartopa: s*n WM n*s, rie s — 370 | sn=s*4
CTPOKa, @ n — HaTypasibHOEe YNCI0
in OnepaTtop NPUHAANIEXXHOCTM, KOTOPbIV BO3BpALLAET if in s:
True, €C/IM NOACTPOKA BXOAMUT B CTPOKY, U False, print (5)
€C/IN He BXoauT
>, < CpaBHeHue CTpok S1l="ab"
>=, <=, S2="xy"
==, != if S1>S2:
print ("Ok")
Mpumep 3
sl="abc"
s2="123"
s3=sl+s2
sd4=s1*3
print (s3," ',s4)
if s3>s4:
print (s3)
else:
print (s4)
PesynbTaT paboTbl NporpaMmbl NpeacTaBneH Ha pucyHke 97.
Run: 1
> /usr/local/bin/python3.8 /Users/user/Documents/PythonProject

abc123  abcabcabc
abcabcabc

_
=y Process finished with exit code @
* -
=
(]
P 4&Run :=6:TODO [ Terminal @ Python Console

Puc. 97. Pe3ynbTaT paboTbl NporpamMMmbl

Takoke B s3blke Python Mcrnonb3yeTcs A0CTAaTOUHOE YMCIO BCTPOEHHbIX (hyHKLIMI Anst 0bpa-

60TKM CTPOK.

OnuweM HEKOTOPbIE U3 HUX B Tabnuue 18.

Tabauya 18
OcHoBHble PyHKUUMU (MeToabl) Ana 06paboTKU CTPOK
PyHKUMA OnucaHue
ord(x) Bo3BpaluaeT kog cumeona x B ASCII
chr (n) Bo3zepaluaeT cnumBon, kog kotoporo B ASCII paBeH n
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OKoH4YaHue
PYyHKUMUA OnucaHue
len () Bo3BpallaeT AnnHy CTPOKM
isnumeric () Bo3BpaluaeT True, ecnu cTpoka NpeacTaBnsieT cobon Ymncio
lower () MepeBoanT CTPOKY B HUDKHWUI perucrp
upper () MepeBoauT CTPOKY B BEPXHUI perucTp

find(str[,start[,end]]) | Bo3BpallaeT MHAEKC NOACTPOKK B CTPOKe. ECin noacTpoka
He HalieHa, Bo3BpaLlaeTcs uncno —1

replace (old, new[,num]) 3aMeHsieT B CTPOKE OAHY NoACTPoky (o1d) Ha Apyryto
(new). num OrpaHM4MBaET KOIMYECTBO 3aMeH

split ([d[,num]]) Pa3buBaeT CTpoKy Ha MOACTPOKM B 3aBUCMMOCTU OT pasae-
nvitena d.
num ONpeaensieT MakCcMManbHOE KOMYECTBO YacTen ans
pa3bueHus

join (strs) ObbeanHsEeT CTPOKM B OAHY CTPOKY, BCTaBNSAS MEXAY HUMM

on peﬂeﬂéHHbll‘/Jl paspennuTenb strs

(KBaapaTHble CKOOKM B CUHTaKCKUCE yHKLMI 03HAYalOT Heobsi3aTeNbHbIE NIEMEHTDI. )
MOMHbIN CMMCOK METOAOB CTPOK MOXHO YBMAETb, €CNM Bbi3BaTb GyHKUMO dir( ).

Mpumep 4
3aMeHUTb B CTPOKE BCE CUMBOJIbl €0» Ha «a».

sl="good morning"
s2=sl.replace('o’','a’)
print (s2)

Pe3ynbTaT paboTbl NpOrpaMMbl NpeaCTaBieH Ha pucyHke 98.

Run: 1

> /usr/local/bin/python3.8 /Users/user/Documents/PythonProject
gaad marning

Process finished with exit code ©

]
« dl

m h |

» 4:Run i= 6: TODO BN Terminal % Python Console

Puc. 98. Pe3ynbTat paboTbl NporpaMMsl

B naHHOM npuMepe 1Cnosib3yeTcs BCTPOEeHHas Q)YHKLMFI replace, KOTOpasd 3aMEHSAET BCE
TpE6Y€MbIe no ycnoButo CMMBOJ1bI.

Mpumep 5

B cTpoke 3aMeHnTb Npobenbl 3HakoM Tupe «—». Ecnn BcTpeyvaeTcs nogpsia HECKONbKO
npobenos, To UX cneayeT 3aMeHUTb OAHWUM 3HAKOM «—», NpPobesnbl B Ha4ane U KOHLE CTPOKM
yaanuTb.
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s=input ("BeenuTe cTpoky: ")
i=0
while s[i]=='" ':
i+=1
s=s[i:]
i=len(s)
while s
[
s=s[:1]
sn=s[0]
i=1
while i<len(s):
if s[i]!=" ':
sn+=s[i]
elif s[i-1]!=" '":
sn+="-"
i+=1
print (sn)

[i-1]==" ':
1

PesynbTaT paboTbl NporpaMmmbl NpeacTaBneH Ha pucyHke 99.

Run: 1

> /usr/local/bin/python3.8 /Users/user/Documents/PythonProject
Bsepute cTpoky: dgh gy uj
dgh-gy-uj

Process finished with exit code 0

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

Puc. 99. Pe3ynbTaT paboTbl NporpaMMbl

B aaHHOM npuMepe UCnonb3yeTcst BCTPOEHHas MYHKUMS 1len, KOTOpasi BO3BPALLAET ANMHY
CTPOKM, TaKXe MCMONb3YTCS MHAEKCHI Ans 06PaLLeHNst K OTAENbHOMY CUMBOMY CTPOKM. 34€eCh
He PeKOMEHAYETCS UCMOb30BaTh QYHKLMIO replace, Tak Kak OHa 3aMEHWUT BCe Npobenbl Ha
TUPE, YTO NPOTUBOPEYMT YCIOBUIO 33AaYM.

Mpumep 6

OnpepnenuTb, SBNSETCA /M BBEAEHHAS CTPOKA NasMHAPOMOM, T. €. YUTAETCA I OANHAKOBO
B NpsiMOM ¥ obpaTHOM HanpasneHun (Hanpumep, KA3AK).

s=input ("BBemuTte cTpoky: ")
Sp:”
for i in range(len(s)-1,-1,-1):
sp=sp+s[i]
if s==sp:
print ("mammuuopom")
else:
print ("He nanuHIpoMm")
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PesynbTaT paboTbl nporpammbl npeactaBneH Ha pucyHke 100.

Run: 1

> /usr/local/bin/python3.8 /Users/user/Documents/PythonProject
Bseaute cTpoky: ghjg
He NanuHopoM

ma 5
= o Process finished with exit code @
il i
=t
(]
P 4:Run :=6:TODO A Terminal @ Python Console

Puc. 100. Pe3ynbTaT paboTbl NporpamMmmbl

B AaHHOM MpuMepe MonyyaeM CTPOKY sp, 06PaTHYIO K CTPOKE s B LIMK/E for C YMEHbLUe-
HWEM Luara. 3aTeM ABe CTPOKM CPABHMBAIOTCS, €CNIM OHU PaBHbI, TO CTPOKA ABNSIETCA NaWH-
APOMOM.

MO>XXHO NPeAsIOXMUTb U APYroii BapuaHT, B KOTOPOM Mosly4yaeM obpaTHyo CTPOKY C UCMONb-
30BaHMEM Cpe3a.

s=input ("Beemure cTpoky: ")
sp=s[::-1]
if s==sp:
print ("nammuuopom")
else:
print ("He nanuuIpom")

PesynbTaT paboTbl NporpaMmbl npeactaBneH Ha pucyHke 101,

Run: 1

> /usr/local/bin/python3.8 /Users/user/Documents/PythonProject
Bsepute CTPOKY: Ka3ak
nanuHApoM

= 5

2y Process finished with exit code @
2l

=

[]
P 4:Run :=6:TODO M Terminal % Python Console

Puc. 101. Pe3ynbTaT paboTbl NporpaMMmbl

STy 3aia4y MOXHO €WE YCNOXHUTb, ECIN MPEANOIOXUTb, YTO B CTPOKE MOTYT BCTPeYaThCs
npobenbl. O6bIYHO B Takux pa3ax Npobenbl HE YUMTLIBAOTCA NpW NpoBepke. Hanpumep, B
3HaMeHuTON (hpa3e «A po3a ynana Ha nany Asopa» npobesbl UrHopupytoTcs. MpeasapuTens-
HO nepef NpoBepKon Npobenbl YAaNsTC C NOMOLLbI0 QYHKUMK replace.

s=input ("BBemure cTpoky: ")
if ' ' in s:

sl=s.replace(" ','")
sp=sl[::-1]
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if sl==sp:
print ("nmnammuamopom")
else:

print ("me nammuzmpoMm")

PesynbTaT paboTbl NporpaMmbl NpeactaBneH Ha pucyHke 102.

Run: 1

> /usr/local/bin/python3.8 /Users/user/Documents/PythonProject
Beeaute CTPOKy: a po3a ynana Ha nany asopa
nanuHppoM

- 5
& Process finished with exit code @
* =
-
[]
P 4:Run :=6:TODO A Terminal % Python Console

Puc. 102. Pe3ynbTaT paboTbl NporpaMMmbi

MpaKTUyecKkana 4acrtb

Lens pabomsbi: 03HAKOM/IEHWE C MOHATUEM «CTpOKa» s3blka MporpamMmupoBaHus Python.

Xod pabombi

1. OTKpbITb Cpeay paspaboTku PyCharm.

2. 3aMeHUTb B CTPOKE BCE CUMBOJIbI «a» HAa «mama.

3. [ng Kkaxaoro cuMBona, BBEAEHHOMO C KNaBUaTypbl, yKa3aTb, CKOMbKO pa3 OH BCTPEYaeT-
ca B cTpoke. CoobuieHve 06 0AHOM CMMBOME JO/MKHO BbIBOAUTLCS He 6onee 0AHOro pasa.

YkazaHue. MpuMepHbIN BUA NPOrpaMMbl:

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

4, OTpeD,aKTMPOBaTb npeanoxXeHne, yaansaa n3 Hero nmHue npo6enb|, 0CTaB4a4 TOJIbKO
no oaHOMY Npobeny Mexay CloBaMu.

5. MpoBepnTb, MOXHO Nn 13 ByKB CnoBa X COCTaBUTb C/IOBO Y, UCMONb3Ys Kaxayto 6ykBy
cnosa X He 6onee ogHOro pasa.

6. MNoacumTaTb KONMYECTBO rNACHbIX 6YKB B CTPOKE.

YkasaHue. TpUMEPHbIN BMA NPOrpaMMbi:

s=input ("BBemuTre cTpoky: ")

k=0

gl='aoceuysaréeso’

for x in s:

if x in gl:
k+=1

print ("xon-BO TJyacHeX ", k)

90 7. HaliTv npoueHTHOE coaepxaHue umdp B UCXOAHOM TEKCTE. B comepxaHue




NMPOrPAMMMUPOBAHUE

8. HalTn cymMMy uucen, BCTPEYAIOLWINXCS B CTPOKE.
Bbisoobi

B xoae BbINONMHEHUS NabopaTopHON paboThl Bbl MOMYUNIN NpeacTaBneHne o paboTe co
CTPOKaMU B s3blKe NporpaMmMmpoBaHust Python.
KoHmposibHble 8onpockl

1. [laliTe onpeaeneHne CTPOKM B S3blke NporpaMmmpoBanus Python. CTpokn AoMmKHbI 3a-
K/II04aTbCS B KaBblUKM UK anocTpodbl?

2. MOXXHO N1 M3MEHATbL CTPOKY B A3bIKE NPOrpaMMmMpoBaHus Python? MoXHO M M3MEHATb
OTAENbHbIN CUMBON CTPOKK?

3. Kakune OCHOBHble BCTPOEHHble yHKUUM Anst paboTbl CO CTpOKaMm B si3bike Python Bbl
MOXEeTe Ha3BaTb?

JlabopamopHasa paboma 6.2. Paboma co cmpoKamu e A3bike Python

TeopeTuyeckas 4acrtb
Bocnonb3oBaTbCs MaTepuanamu u3 nabopatopHon paboTbl 6.1.

MpaKTUyecKkana 4yacrtb
Lens pabomsbi: 03HAKOM/IEHWE C MOHATUEM «CTpOKa» s3blka MporpamMmupoBaHus Python.
Xod pabombi
1. OTKpbITb Cpeay pa3pabotku PyCharm.

2. Ons CTPOKM 1 YKa3aHHOIo CUMBOJ1a ONpeAENNTb HOMEP NEPBOIro U NMNOCNEAHEro BXOXAeE-
HNA 3TOro CMMBOJ1a B CTPOKY.

3. 3aMeHUTb B CaMOM [/IMHHOM CIOBE CTPOKM BYKBbI «a» Ha «b».

4, YpanuTb U3 CTPOKM «/IMIIHWE» npobenbl, T. €. 0CTaBUTb TONbKO OAMH Npoben B nocneno-
BaTeNbHOCTV Npobenos.

5. YOanuTb M3 CTPOKM BCE CUMBOSIbI, 3aKNOUYEHHbIE B CKOOKM. Hanpumep, Ans CTpPOKu
"abcd (123) efg" yaanuTb MOACTPOKY "123" M NOSyYMTb B pe3ynbraTte "adcdefg".

BbisoObi

B xoae BbiNonHeHWsi nabopaTopHoi paboTbl Bbl MOAYUNM NPeACcTaBieHne o paboTe co
CTPOKaMy B s13blke NporpaMMnpoBaHns Python.

KoHmposibHble Bonpocsl

1. Kakune ocHOBHble yHKUMM Ans paboTbl CO CTPOKaMu B A3blke Python Bbl ncnosb3osanu
MpuW pelleHnn 3aaay nabopatopHon paboThbl?

2. Kakue cnocobbl 3afaHns CTPOK Bbl UCMOb30Banu B nabopaTopHomn pabote?

3. Bo3moxeH nn cnepyowmn hparMeHT nporpaMMmel Ha si3bike Python?

s='pqr’

s1="123"

s+=sl

JlabopamopHasa paboma 7.1. Paboma c ¢hyHKyuamu e Python

Teo petTunyeckana 4actb

C dyHkumnsamu B a3bike Python Mbl BCTpeyaeMcs NOCTOSIHHO, HanpuMmep rnpu paboTe co
cTpokamu. [laanm onpegenexmne GyHKUMW: 3TO UMEHOBAHHBI hparMeHT NPOrpaMMHOro Koaa,
K KOTOPOMY MOXHO 06paTUTbCS U3 ApYroro MecTa Bawen nporpamMmbl (HO ecTb lambda-¢yHk-
UMK, Y KOTOPbIX HET UMeHU). HYacTo NporpaMMUCT CO3AaET MYHKUMM ans paboTbl C AaHHLIMY,
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KOTOpble NEPEAAOTCS il B KAYECTBE apryMeHTOB, TaKkXe (yHKLMS MOXET (hOpMMUPOBATb HEKO-
TOpOe BO3BpaLLaeMoe 3Ha4YeHMe,

CnpaBoOYHUK

OyHKUMKU B NPOrPaMMMUPOBaHMM UCMONb3YIOTCA ANS CNEAYIOWMX LENei: MHOroKpaT-
HOr0 MUCMOJIb30BaHMS B MPOrpaMMe OAHOrO M TOFO Xe parMeHTa Koaa; pa3aeneHus
CNOXHOW MpOrpamMMbl Ha COCTaBHblE YaCTM — MpoLeaypHOW AeKOMMO3nUMUN. DYHK-
umu B Python ncnonb3ytoTcs ansg peannsaumnn BCNOMOraTe/lbHOro aaroputma.

PaccMoTpuM co3aaHue dyHKUMKU. B 06LieM Buae dyHKUMS UMeET cneaytowmii hopmar:

def <umsa o¢yHxkuum> (parl,par2, ...,parN):
onepaTopH

Onwucanune dhyHKLMU HAYMHAETCS CO CTPOKM 3arosioBka, B koTopoi onepaTop def onpeaens-
eT uMa HYHKUMK, C KOTOPbIM ByaeT cBsizaH 06beKT PYHKUMK, fanee cneayeT CNUCoK napamert-
POB, KOTOPbI MOXET 6bITb NYCTbIM MO0 COCTOATb U3 HEKOTOPOro YKUCNa NapaMeTpoB B Kpyr-
nbix ckobkax. MiIMeHa napaMeTpoB B CTPOKe 3arofioBka byayT CBsi3aHbl C apryMeHTaMu, nepe-
AaBaeMbIMK B (PYHKLMIO B TOYKE Bbl30Ba. B0o3BpaT 3HaueHWst YHKUMEN OCYLLECTBASETCS C
MOMOLLbIO K/IKOYEBOrO CNI0BAa return, NOCNE KOTOPOro YKa3blBaeTCs BO3BpallaeMoe 3Haye-
Hue. CNoBO return MOXET pacrnonaraTbCs B N10O60M MecTe B Tene dhyHKUMK, 3TOT onepaTop
3aBepluaeT paboTy hyHKUMM U NepeaaeT pe3ynbTaT Bbi3blBatoLLel NporpamMMme.

OnepaTtop return BbIFSAUT Cleayowmum 0bpasom:

return <BEHIpaxeHMe>

OnepaTop return sBNsieTCs HEObsI3aTeNbHbIM — €CNK OH OTCYTCTBYET, paboTa (yHKLMM 3a-
BepLUAEeTCsl, Koraa A0CTUraeTcst KoHew Tena yHKUuMK.
Bbi30B YHKLMM MOXET OCYLLECTBNSATLCS CheayowmuM obpasom:

<mMa_o¢yHKUMM> (argl,arg2, ...,argN)

B dyHKUMIO NepeaatoTcs KOHKPETHbIE apryMeHTbl — 3anuCbiBalOTCS BMECTO NapaMeTpos.

Bbi30B YHKLMKN MOXET Takxe ObiTb BK/IOUYEH B COCTAB BbIpaXeHMS.

KonnyectBo apryMeHToOB 1 NapaMeTpoB Mpu Bbi30Be (PYHKLUMM JOMKHO COBMagaTh (HO MOX-
HO 3anporpaMMUpoBaTh MepemMeHHOe KONMYECTBO MPUHMMAEMbIX apryMeHToB). B kayectse ap-
MYMEHTOB MOryT BbICTYNaTb KaK KOHKPETHbIE 3HAUYEHMSI, TaK U NepeMEHHbIE.

Takum 06pa3omM, 06was CTpykTypa paboThl C dYHKUMEN BbIrNSAMT, Kak NOKa3aHO Ha PUCYH-
ke 103.

def <wmma ¢pyHxumm> (parl,par2, ...,parN):

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

Puc. 103. CxeMa paboTbl C hyHKLMEN
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MpvBeaéM NpuUMepbl OMUCAHMS W BbI30Ba MPOCTbIX (YHKLMA.

Mpumep 1

def summl (x,Vy):
return x+2*y
x=int (input ())
y=int (input ())
print (summl (x,vy))

B aTOM npuMepe onuncaHa yHKUMS C ABYMSI MapaMeTpaMu, KOTOpasi BbIYMCIISIET BblpaXeHne
X + 2'y. [lanee B OCHOBHOM NporpamMMe C kNiiaBuaTypbl BBOASTCA [Ba LENbIX YACNa, Ha 3KpaH Bbl-
BOAMTCS 3HAY€EHME PYHKLUMM summl, apryMeHTaMu KOTOPOM BbICTYMNAOT BBEAEHHBIE YKCHa.
PesynbTaT paboTbl NporpaMmbl NpuBeAeH Ha pucyHke 104.

Run: 1
> /usr/local/bin/python3.8 /Users/user/Documents/PythonProject
3
5
s = 13
=4 s z 4
» = Process finished with exit code @
=3
[ ]
» 4:Run i= 6: TODO & Terminal & Python Console

Puc. 104. Pe3ynbTaT paboTbl MPOrpaMMbl

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 3TOM npuMepe onuncaHa dyHKUMS mmm, KOTOpas BO3BpaLlaeT Hanbonbliee U3 TPEX Y-
cen. B 0CHOBHOM NporpaMMe OCyLWECTBASETCS BbIBOA Ha 3KpaH 3HayeHMs QYHKUMW OT apry -
MeHTOB 3, 6, 1.

PesynbTat paboTbl NporpaMMbl NpeacTaBneH Ha pucyHke 105.

Run: 1

> /usr/local/bin/python3.8 /Users/user/Documents/PythonProject
6

Process finished with exit code @

B
= dl

m ch

P 4:Run = 6:TODO A Terminal % Python Console

Puc. 105. Pe3ynbTaT paboTbl Nporpammbl
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MpakTnyeckaa 4actb

Llenb pabomel: 03HAaKOMIEHME C MOHATUEM «PYHKLMS» S3blka NporpammupoBanus Python,
OMMCaHWNEM U BbI30BOM (DYHKLIMK.

Xod pabombi
1. OTKpbITb Cpeay pa3paboTku PyCharm.
2. HanucaTb QyHKUMIO, KOTOpas BO3BpaLLaeT MPOLEHT OT uucna.

YkazaHue. MNpuMepHOoe onucaHue QyHKLMK:

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

[aHHas GYHKLMS NPUMHMMAET ABA apryMeHTa: CaMo YMC/0 v TpebyeMblit NpoLeHT. Bo3spa-
L@EeT NPOLIEHT, PAaCCYMTaHHbIN Mo dopMye.
MpUMEpPHbIN BUA NPOTPaMMbi:

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

3. Hanucatb dyHKUMIO, KOTOPast BbIUUCASET HanboNbLUNA 0BLWMI AeNUTENb ABYX LENbIX YN~
cen.

Yka3zaHue

[ns pa3paboTkn GyHKLMM MOXHO MCMONb30BaTh anroputM EBKAMAa, KOTOpLIM NpeacTaB-
nset cobo 3PhEKTUBHBIN aNropUTM HaXOXAEHMS Hambonbluero obulero aenuTens. JaHHbIn
anropuTM NoNy4ns CBOE Ha3BaHWE B YECTb M3BECTHOIO rpevyeckoro MmateMaTtvka Esknimaa.
AnropuTtMm 6b1n onmncaH aBTopoM B VII n X kHUrax «Hayan». 3T1o 0AWH U3 CTapeiLLmnX Yuc-
NEHHbIX anropuTMOB, UCMOJ/Ib3yEMbIX B Hawe BpeMs. [aHHbIM anropuTM npeacTaB/ieH Ha pu-
cyHke 106.

BBIBOI G

Puc. 106. biok-cxeMa anroputMa EBknnaa
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MpuMepHbIiA BUL ONUCAHUS DYHKLMM:

def nod(a,b):
while a!=b:
if a>b:
a-=b
else:
b-=a
return a

[aHHas dyHKUMS NPUHMMAET ABa apryMeHTa — Yucna, AN KOTopbiX HE06X0AMMO BblUMC-
NUTb HanbonblM 0bWWIA AenuTenb. Bo3BpallaeT (yHKUMS OAHO 3HaYeHMe — HaWAEHHbI ae-
NUTENb.

MpUMepHbI BUA NPOrpaMMbi:

def nod(a,b):
while a!=b:
if a>b:
a—-=b
else:
b-=
return a
x=int (input ())
y=int (input ())
print (nod(x,vVy))

4. HanucaTb QyHKUMIO, KOTOpas NMpOBEPSsIET, SBNSAETCS NI BBEAEHHOE YMCIO MPOCTbIM.
5. HanucaTtb yHKUMIO, KOTOPast BbIBOAMT TOJIbKO FflacHble aHIrNIACKUE BYKBbI BBEAEHHOM

CTPOKMU.
YkazaHue. MpuMepHbIA 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 yHKUMIO, KOTOpast Ans Noboro Lenoro apryMeHTa BbIBOAUT KOINYECTBO Lndp
B HEM,

7. HanucaTb QYHKUMIO HaxoXAaeHWst ANWMHbl OTpe3Ka Mo KOOpAWHaTaM ero KOHLIOB.

8. HanucaTb ¢yHKUMIO, onpeaensowyo, SBAsSeTcs nM 3agaHHOe Yncno najanHApoOMOM
(Hanpumep, umcno 12721 — nanuMHApPOM, OANHAKOBO YMTAETCS CieBa HanpaBo M Crpaea HaneBo).

Bbiso0bl

B xoae BbINONHEHMS NabopaTopHOM paboThl Bbl NONYYMIM NPeACTaBNeHne 0 pa3paboTke
(dYHKUMI B A3bIKEe NporpaMMmpoBanus Python.

KonmposbHble Bonpochl

1. Ing yero ucnonb3yTcs GYHKUMM B NPOrpaMMUPOBAHNN?

2. Kak BbIrnsaauT onucanue @yHkumuu B s3bike Python?

3. Ing Yero ucnonb3yeTcs onepartop return Npu onucaHum GyHKUMM B s3bike Python?
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JlabopamopHaa paboma 7.2. Paboma ¢ pyHKyuamu e Python

TeopeTuueckana yacrtb

Bocnonb3oBaTbCs MaTepuanamu u3 nabopatopHon paboTbl 7.1.

MpakKkTnyeckaa 4acrb

Lenb pabomel: 03HaKOMAEHNE C MOHATUEM «PYHKLUMS» S3bIKa NporpaMMmupoBaHus Python,
OMNMUCaHWEM 1 BbI30BOM (DYHKLIMM.

Xod pabomeli

1. OTKpbITb Cpeay pa3paboTku PyCharm.

2. HanucaTb (YHKUMIO HaxoXAaeHUs ANMHBI OTpe3ka Mo KOOpAMHaTaM ero KOHuoB. Wcnonb-
3ys 3Ty QYHKUMIO, PELNTb Cleaytowyto 3aady: AaHbl KOOpAMHaTLI TPEX BEPLUMH TPeyrofbHu-
Ka. HaliTu AnunHbl BCEX €ro CTOPOH.

3. Hanucatb @yHKUMIO, KOTOpast CPaBHWBAET BBEAEHHbIE YMCNA M pe3y/bTaT BblLAET B BUAE
3HAKOB «>», «<» UJMN «=>,

4, Hanucatb QyHKUMIO, KOTOpas Mo BBEAEHHOMY N BbIBOAWT Ha 3KpaH n-e yncno OuboHau-
un.

Bbi80o0bI

B xoae BbinonHeHWs nabopaTopHOM paboTbl Bbl NONYYMUIM NPeACTaBneHMe O pa3paboTke
(byHKUWIA B si3blke nporpaMmupoBaHus Python.

KoHmposibHble Bonpochbi

1. Kakoli Bua umeeT onucanne dyHKUMM B 3bike Python?

2. Kakune ocHOBHble onepaTopbl f3blka Python Bbl MCNONb30Banu Npu peweHny 3agad na-
6opaTopHO paboThbl?

3. MoxHO nu onucatb QyHKUMIO B si3blke Python, He ucnonb3ys onepatop return?

JlabopamopHaa paboma 8. Kopmexcu e A3bike Python

TeopeTuueckas 4yacrtb

BasxHo!

KopTex MOXHO OnpeaenuTb Kak HEU3MEHSEMBIN CNUCOK. TakuM 06pasoM, B OTINYME
OT paboTbl CO CMUCKOM, HENb3S YAANATb SNEMEHTbI U3 KOPTEXA MK 106aBNAThL ne-
MEHTbI B KOPTEX.

KopTexu 4acTo UCNOoNb3yoTCa AN NPeACcTaBNeHMs HEU3MEHAEMOW NOCNeaA0BaTE Nb-
HOCTW Pa3HOPO/HbIX 06BEKTOB. KOPTEXMN HEU3MEHSIEMbI, 3HAUMT, XOPOLLO 3aLUMLLEHbI
OT U3MEHEHUI, KaK HaMEPEHHBIX, TaK W CydaiHbIX. Mo pa3Mepy KOPTEXMW MEHbLLE,
YeM CrUCKMW.

KopTexu co3aatoTcst cnocoboM, NMOXOXKMWM Ha CO3AaHUE CNUCKA: NEPEYMCIIEHNEM dNIEMEH-
TOB B KPYI/IbIX CKOBKax. MpuMepsbl:

s=(2,6,9,10)

Sl:("ab", "bC", "Cd")

ycTble Kpyrnble CKOBKK, TaK Xe Kak 1 B cny4dae Crnucka, obo3HavatoT HYCTOVI KOpTEX:
sd=().

BTOpOﬁ cnocob npeacTaBndaeT cobon NeEpeEYUCNEHNE 31EMEHTOB YEPEI 3aNATYIO.

S3 :"a"’"b"’"c"’"d"
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TpeTui cnocod — mcnonb3oBaHme MYHKUMK tuple NPU NMOMOLLM FEHEPATOPOB:
a=tuple(i for i in range (0,20))

MOXHO nepefenaTtb CMMCOK B KOPTEX, TaKKe UCMOob3ys QYHKUMIO tuple, HanpuMep:
L=["one","two", "three"]
Lp=tuple (L)

Bo3MoXHO 1 0bpaTHoe npeobpaszoBaHme — KOpTexXa B CMMCOK MM CTPOKY — C NMOMOLLbIO
DYHKUMN 1ist U join.

Mpumep 1
corl=(1,2,3)
1ll1=1list (corl)
print (11)

PesynbTaT paboTbl NporpaMmbl NpeacTaBneH Ha pucyHke 107.

Run: 1
> /Users/user/Documents/PythonProject/venv/bin/python
(1, 2, 3]
- D Process finished with exit code ©
=3
7o | [
-
[]
P 4:Run :=6:TODO M Terminal @ Python Console
Puc 107. PesynbTaTt paboThbl NporpamMmi
Mpumep 2
corz2=('a','b','c")
sl=''.join(cor2)
print (sl)

Pe3ynbTaT paboTbl NpOrpaMMbl NpeacTaBieH Ha pucyHke 108.

Run: 1
'S /Users/user/Documents/PythonProject/venv/bin/python
abc

Process finished with exit code @

2
< 4l

m o

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

Puc. 108. Pe3ynbTaT paboTbl Nporpammbl
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NPOrPAMMMHUPOBAHUE

NHaekcaums 3NeMEHTOB KOPTEXA HE OTIMYAETCS OT MHAEKCALMM CTPOK U CMIUCKOB: HyMepa-
LIMSt HAYMHAETCS C HYNS, BO3MOXHO MCMONb30BaHWE OTPULIATENBHBIX MHAEKCOB (Tabn. 19).

Tabnuya 19
BapuaHTbl MHAEKcauuu KopTtexxei B Python
KopTexx C one two three four five six
UHpekc 0 1 2 3 4 5
OTpuuaTenbHbIit #6 #5 #4 #3 #2 #1
MHAOEKC

Cnocob nony4yeHna 3aNEMEHTOB KOPTEXa TaKXe CXO0X C nosly4yeHMUEM 3/IEMEHTOB CMNUCKa: B

KBaApaTHbIX CKobkax YKa3bIBa€TCA MHOEKC 3JIEMEHTQ, KOTOprVI Heobxoanmo nony4yunThb.

cor=("day", "month", "year")

cor[2]

PesynbTaT paboTbl NporpaMmbl npeactaBneH Ha pucyHke 109.

Kak 6bl10 CKa3aHO paHee, B A3blke Python KopTexu SBNSIOTCS HEU3MEHSEMbIMU (aHaNo-
FMYHO CTPOKaM). TO eCTb HeNb3sl MPUCBOUTb HOBOE 3HAYEHUE KAKOMY-TO OTAENbHOMY 3NEMEHTY

Python Console

+ & ik v R Q

» 4:Run

@ 8 W 1 Yl

import sys; print('Python %s on %s' % (sys.version, sys.platform))
sys.path.extend(['/Users/user/Documents/PythonProject'])

Python Console

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

'year!

>>>

= 6:TODO A Terminal % Python Console

Puc. 109. Pe3ynbTaT paboTbl NporpaMMbl

KOpTeXa Wi, HanpuMep, NPUMEHUTb METOAbI append () WM extend ().
Takoe 06palleHne BbI30BET OLLIMOKY:

cor=("day", "month", "year")

cor[Q0]="night"

Ho Mbl MOXEM co3aaTb HOBbIN KOPTEX U3 UMEIOLLINXCA.

Mpumep 3

Cor: ("day"’ "month" , "year")

corl=cor+cor

print (corl)

PesynbTaT paboTbl Nporpammbl npeactaBneH Ha pucyHke 110.
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Run: 1

> /Users/user/Documents/PythonProject/venv/bin/python
('day', 'month', 'year', 'day', 'month', ‘year')

Process finished with exit code 0

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

Puc. 110. Pe3ynbTaT paboTbl NporpamMMbl

OnuweM OCHOBHbIE OMepauun Hag KopTexamu, AonycTumble B a3bike Python (Tabn. 20).

Tabnuya 20
Onepauun Hag KopTexamu
Onepartop OnucaHue Mpumep
+ CnoxeHue (KoOHKaTeHauus) cl=(1,2,3)
c2=(2,3,4)
c3=cl+c2
* YMHOXeHWe KopTexa Ha uncno. Onepatop | cl=(1,2,3)
CO37aéT HECKO/bKO KOMUI KopTexa, opMaT | c2=corl*3
onepaTopa: c*n UaM n*c, rae ¢ — 370
CTPOKa, @ n — HaTypasbHOe YMCI0
in OnepaTtop NpMHAANEXHOCTH, KOTOPbIN BO3- nams=(«Irina", "Marina")
BpallaeT True, eC/N ANIEMEHT BXOAMUT B s="Irina"
CTPOKY, N False, eUin HeT if s in nams:
print ("B Bamewm
kJlacce ecter ", S)

,U,J'IFI nepe60pa 3JIEMEHTOB KOPTEXa MOXXHO UCMOJ1Ib30BaTb TaKUE CTaHAAPTHbIE LIMKIIbI, KaK
for nwhile.

Mpumep 4
nams=("Irina", "Marina", "Olga")
for s in nams:

print ("B Bamem kJjacce ecTb ",s)

PesynbTaT paboTbl NporpaMmmbl nNpeacTaBneH Ha puc.111.
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=]
Run: 1
B /Users/user/Documents/PythonProject/venv/bin/python

B sawem Knacce ectb Irina
B sawem knacce ectb Marina
B sawem knacce ectbL 0Olga

m D
=+ o ; :
» ==  Process finished with exit code @
i
(]
» 4Run :=6:TODO [A Terminal ¢ Python Console

Puc. 111. Pe3ynbTat paboTtbl NporpamMmbl
KopTexwu MoryT 6bITb COXHOr0 B1AA, T. €. B CBOEM COCTaBe COAEpXaTb ApYyrue KOPTEXM B
KayecTBe 3/1eMeHTOB. Hanpumep:

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

B coctaB AaHHOMO KOpTeXa Cor BXOAAT eLé ABa KopTexa. [l AoCTyna K 3/1IeMEHTaM Tako-
r0 CNOXHOro KOpTeXa MCrosib3YKTCS BNOXEHHbIE MHAEKCHI.

Mpumep 5

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

PesynbTaT paboTbl NporpaMmbl NpeacTaBneH Ha pucyHke 112,

Run: 1

> /Users/user/Documents/PythonProject/venv/bin/python
(3, 4)
3

Process finished with exit code 0

]
< dl

m g

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

Puc. 112. Pe3ynbTaT paboThbl NporpamMmbl

Onuwem ocHoBHble YHKLUMK A3bika Python gna paboTsl ¢ kopTexamu (Tabn. 21). Mo cytu
OHW COBMAJatOT C paHee ONUCaHHbIMKU (YHKUMAMKU Ans paboTbl CO CNUCKaMM.
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Tabnuua 21
OcHoBHble pyHKUUU (MeToabl) 06paboTKM KopTerkei
PyHKUMUA OnucaHue
len() Bo3BpaluaeT KONMYECTBO 3/1EMEHTOB KOpTeXa
min () BosBpallaeT MMHMMaNbHbIA 3MEMEHT KOpTeXa
max () BosBpallaeT MaKCMMasnbHbIN 3NIEMEHT KOpTeXa
zip () Bo3BpalliaeT KopTex 3NEMEHTOB U3 NOC/IEA0BATENBHOCTEN, NEPEAaHHbIX B Kaye-

CTBE apryMeHTOB

count (x) Bo3BpalliaeT KONMYECTBO 3MEMEHTOB CO 3HAUYEHWEM x, BXOASLUMX B KOPTEX

index () Bo3BpaluaeT MHAEKC 3neMeHTa, BXOASLIEro B KOPTEX

sorted () | Bo3BpallaeT CMMUCOK, 3NEMEHTbI KOTOPOro — OTCOPTMPOBAHHbBIE 3/IEMEHTbI KOPTEXa

Kak BMAHO 13 Tabnuubl, K KOpTEXaM HENb3s NPUMEHUTb MYHKLMK, pe3yNibTaT KOTOPbIX 13-
MEHWT KOPTEX, HanpuMep insert.

KOHEYHO, KOPTEXM UMEKOT onpeaenéHHoe CXOACTBO CO CMMUCKAMU B S3blKe NPOrpaMMupo-
BaHusa Python. 3auem e Torga HyXHbl KOpTEXM? ONULEM MX OCHOBHbIE NPEUMYLLECTBA:

1) TaK KaK KOPTEXM HEU3MEHSIEMbI, TO UX UCMONIb30BaHME 0becneunBaeT COXpaHHOCTb AaH-
HbIX OT HEMpPeAHAMEPEHHbIX U3MEHEHWUN;

2) paboTa ¢ KopTexamu B A3blke Python ocywecTensieTcs 6bicTpee, 4eM paboTa co cnucka-
Mu;

3) KOpPTEXM 3aHWMAIOT MeHblue MeCTa, YeM CMUCKM, — OCYLLECTBASIETC SKOHOMUS MaMSTH;

4) B HEKOTOPbIX CUTYyaLMSIX CUHTAKCUC si3blka Python no3BonsieT Mcnonb3oBaTh TOMLKO KOP-
TEXMW.

Mpumep 6
3aAaH CrMCoK, COAepXalluni B CBOEM COCTaBe KOPTEXM. HalnTu BCe KOPTEXM, KOTOPbIE CO-

AEPXKaT 3/IEMEHT, PaBHbIi 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[1l]==5)
print (new cor)

PesynbTaT paboTbl Nporpammbl NpeacTaBneH Ha pucyHke 113,

Run: 1

> /Users/user/Documents/PythonProject/venv/bin/python
((14, 5), (5, 62))

Process finished with exit code 0

|
I« dl

m

P 4:Run :=6:TODO A Terminal 7 Python Console

Puc. 113. Pe3ynbTaT paboTbl NporpaMMmbl
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MpakTnyeckaa 4actb
Lenb pabomsbi: 03HAaKOM/IEHWE C MOHSTMEM «KOPTEX» S3blka MporpammupoBaHust Python.
Xod pabomeli

1. OTKpbITb Cpeay pa3paboTku PyCharm.
2. 3anofHUTb KOPTEX AECATbIO C/Ty4anHbIMK LiefbiMK Ynucnammn ot 0 Ao 3 BKIOYUTENBHO.

MoacunTaTbh KONMYECTBO HYyNei B NONYYMBLUEMCS KOPTEXE.

YkazaHue. TpUMEPHBIN BMA NPOrpaMMbi:

from random import randint

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

k=tupl.count (0)

print ("xomamuectro 0", k)

3. HanucaTb yHKUMIO, KOTOpasi 331aET KOPTEX, 3aMONHEHHbIN CyYanHbIMW YUCIaMKU U3

yKa3aHHOro npoMexyTka. [n1Ha KopTexa Takxke nepefaércs B kadyecTBe apryMeHTa dyHKLuMK.

YkazaHue. TpyMepHbliA BUL QYHKLWW 1 NpOrpaMMbi;

from random import randint
def fill tup(a,b,n):
return tuple(randint(a,b) for i in range (n))
k=fill tup(1l,6,5)
print ("HoBEM kOpTex", k)

4. Mony4ynTb KOPTEX M3 3NEMEHTOB CMWCKA, BXOASLWMX B HETO TONMBbKO OAMH pa3.
YkazaHue. MpuMepHbIA BUA NPOrpaMMbl:

1=73,7,1,9,4,2,6,8,2]
new 1=[]
for x in 1:
if 1.count (x)==
new l+=[x]
new t=tuple (new 1)
print (new t)

BbisoObi
B xoae BbINO/THEHMS NabopaTopHOW paboTbl Bbl NONYYNUIM NPeaCcTaBNeHNE 0 paboTe ¢ Kop-

TeXaMu B 3blke NporpaMMupoBaHus Python.

KoHmposbHble Bonpocsl

1. [laiTe onpeaeneHns kopTexa B s3bike Python.

2. YeM OT/IMYaoTC KOPTEXM OT CMUCKOB, CTPOK B A3blke Python?
3. Kakne dyHKumm no paboTe C KopTexXamu Bbl MOXETe Ha3BaTb?

Mpumepbl KOHCNEKTOB YPOKOB

Tema ypoka «Ljuknebl e aA3bike Python»

Tun ypoKa: OTKPbITAE HOBOTO 3HaHMSI.
Lenb ypoka: 03HaKOMEHME YYaLLUMXCA C MOHATMEM CrncKa B si3blke Python, ocobeHHOCTSI-

MK cnnckoB. OCHOBHblE NMPUEMbI paboTbl CO CMNCKAMMW.
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MnhaHupyembie pesynbTathbl:

npedmemHble: nofyyeHne nHdopmaumnmn o paboTte UMKIa ¢ NapamMeTpoMm B a3bike Python,
NONyYeHME OCHOBHbIX HaBbIKOB MOCTPOEHMUSI LUMKINYECKMX anrOpUTMOB;

memanpeomMemHble: YMEHNE KOHTPONPOBATb M KOPPEKTUPOBATb YYebHy0 AesaTeNbHOCTb,
CNocobHOCTb CTaBWUTb M (POPMYNMPOBaThb NS Cebst Lenu AEMCTBWIA, NPOrHO3MpoBaTb pesynbTa-
Tbl, aHANM3MPOBaATb MX (NPUYEM KaK NONOXMUTENbHbIE, TAK M OTPULATENbHBIE);

JIUYHOCMHbIe: TOTOBHOCTb M CMOCOBHOCTb 06YyYatoWmMXCcs K CaMOpa3BUTUIO U IMYHOCTHOMY
camoonpeaeneHnto, copMMpOBaHHOCTb HaBbIKOB COTPYAHWYECTBA CO CBEPCTHUKAMMU; rOTOB-
HOCTb U CNoCcOoBHOCTb K 06pa3oBaHmto, B TOM Yyucne camoobpa3oBaHuIo.

Bpemsa peanusayuu: 1 akaaeMuyeckuit yac.

O6opydosaHue U mamepuasbl: KOMNbIOTEP, NPOEKTOP, MHTEPAKTUBHAs AOCKa.

I. 3Tan NOCTAHOBKM LENM 1 3aAay YpoKa, MOTMBALIMK K YYEOHOW AEATENBHOCTM — 5 MUH.

[leaTenbHOCTb YUUTENS: NpeanaraeT pacCMOTPETb CErOAHSLIHION TeMy «LMKnbl B S3bIKE
Python». Bonpochbl: 4To Bbl MOHUMAETE MO/ LMKAaMU? YacTo nv LMK/Ibl BCTPEYAKOTCS B HaLLEW
XU3HU?

[lesaTenbHOCTb YYEHUKOB: AalOT ONpeaeneHne Luukna, NpuBOAST MPUMEpPbI LMKIOB.

II. 3Tan akTyanu3aumMm 3HaHWA 1 NPOBHOro y4ebHOro AeUCTBUS — 8 MUH.
[ledTenbHOCTb yunTens: npeanaraeT yyalmmcs pelwnTb Cneayrolme 3agaqun.

3agaya 1. Haiitn cymmy Tpéx uncen, BBEAEHHbIX C KNaBMATYpbI.
PeweHue

s=0

x=int (input ())

y=int (input ())

z=int (input())

S=xXty+z

print ("cymma=", s)

3agaya 2. Haltn cymMy 4eTbipéx uncen, BBEAEHHbIX C KNaBuaTypbl.

PeweHue

[ins pelleHns BTOPOW 3adauv y4alimecs npeanarailoT BBECTW eWé OAHY NepeMeHHY!O.
B wToOre pelleHne NpuHUMAET Cneayownii Bua:

s=0

x=int (input
y=int (input
z=int (input
w=int (input
sS=x+y+tz+w
print ("cymma=", s)

AAAA
—_—~ — ~— ~—

)
)
)
)

3agaya 3. HaliTn cymMy nsTu umcen, BBEAEHHBIX C KNaBMaTYpbl.

[ANsi peleHns 3ToM 3aaaun TakxKe MOXHO MPeanoxXnTb A06aBUTL eLE OAHY NEPEMEHHYIO.

Toraa yuutenb 3aaaéT BONpoc: a ecnn Heobxoammo Hantu cymmy 100 ymcen? Hago nm To-
raa ucnonb3oBatb 100 nepeMeHHbIX? [pyron BOMPOC: @ €N HEM3BECTHO 3apaHee KOMYeCTBo
yuncen, KOTopble HeobxoanMO NPOCyMMMPOBaTL? Mpu 3TOM kaxabin pa3 ans 100 nepeMeHHbIX
OyaeT BbINONHATLCA OAHA M Ta Xe rpynna AeWCTBUN — BBECTM NMEPEMEHHYI0 M CYMMUPOBaTb eé
3Ha4yeHue.
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B 3TUx cnyyasx nydiwe, Koraa ecTb rpynna AeMCTBUM, KOTOPYK MOXHO BbIMOTHATbL MHOTO-
KpaTHO. peanaraeTcs Ucnonb30BaTh LMKIIbI.

[Il. 3Tan n3yyeHnss HOBOro mMatepuana — 16 MuH.

[esTenbHOCTb yunTens: 0BbsICHSET HOBbIM MaTepuan.

B a3bike Python ncnonb3yloTcs ABa BMAA LMKNA: LMK C NPeayCcnoBMEM M UMK C napameT-
poMm.

HayHéM C uMKna ¢ npeaycnosueM. LiMkn ¢ npegycnosmMeM — OAuH U3 CaMblX YacTo UCMOSb-
3yeMblX Mpu COCTaBNEHUM Nporpamm. LInkn gaHHOro B1aa Npoo/mKaeT BbinoAHATL 610K one-
paToOpOB, MOKa YC/IOBHOE BblpaXXeHWe NPOAOKAET BO3BpaLLaTh UCTUHY.

bnok-cxema UuKna ¢ npeaycnoBueM npeactaBneHa Ha pucyHke 114,

Tesno mukia

Puc. 114. briox-cxema umkia C npeayciosneM

dopmaT onepaTopa LMKNa C NpeaycroBueM:

while <ycrnoBue>:
<TeJIo uMKJa>

Kak BUOHO M3 6NMOK-CXEMbI, NPY BbINOMHEHWUN LUMKNA while CHayana NpOBEPSIETCS YCNO-
Bue. ECniM OHO NOXHO, TO BbIMOMHEHWE LMKMA NPEKPaLIaeTCs U ynpaBneHne nepeaaeTtcs Ha
CreAytoLmMin onepaTop nocne Tena uMkia while. ECNM yCnoBMe UCTUHHO, TO BbINOSHSETCS Te-
10 UMKa, NOCNE Yero yCnoBue NpoBepseTCs CHOBA. Tak NPOAO/HKAETCS, NOKa YCNOBUE UCTUH-
HO. Kak TONbKO YCNMOBME CTaHET NIOXHbIM, paboTa UMKIA 3aBEPLIMTCS U yNpaBieHWe nepeaact-
sl CriedytoLLeMy onepaTopy nocsie umKna.

MpuBeaéM NpUMEpPbI LMKNa C NpeayCcrioBUEM.

Mpumep 1

1=0

while i<15:
print (i)
i+=1

Mpumep 2

k=int (input ("k="))

i=0

while i<k:
print (i)
i+=2
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EwWwé oanH BMA UMKNa — UMKN C napaMeTpoM. LIkn ¢ napaMeTpoM BbIMOSIHAET YKa3aHHbIN
Habop onepaTopoB 3aAaHHOE KOIMYECTBO pPa3, KOTOPOE OMNpeAeNseTcs HavyanbHbIM Y KOHEY-
HbIM 3HAYEHUSMU MapaMeTpa LMKNa U LWaroM Lukna. bnok-cxema AaHHOrO LMKNa npeactabne-

Ha Ha pucyHke 115.

Teno uKIa

Puc. 115. Bfox-cxeMa LMKa C napaMeTpoM

Ha pucyHke 115:

i — napameTp (CYETYMK) LMKNa;

a — HavanbHOe 3Ha4yeHue napameTpa;

b —KOHeuyHoe 3HayeHue napameTpa;

n — war umkna (npupawleHune CYETUMKA).
dopmaT onepaTopa LMKIa ¢ napaMeTpoMm:

for <mapameTp umkia> in <uMa NOCJEIOBATEJILHOCTHU MM OYHKLMUA
range () >:
<TeJyIo LUMKJIa>

OpaHa u3 ocobeHHoCTel uMkna for B Python cocTonT B TOM, YTO HabOp 3HaYeHW NapameT-
pa LMKIa MOXHO 3aZaTb C MOMOLLbIO YHKLMM range ().

Mpexae YeM NpUBECTM NpUMepbl AaHHOrO LMK, pa3bepém 6onee noapobHO yHKUMIO
range (). [JaHHas QYHKUMS MOXET NPUMEHSATLCA C HECKO/IbKUMI NapaMeTpaMu:

range (A) — CO34aETCA NOCNeLOBATENbHOCTb Uncen [0, A-1];

range (A, B) — CO3AaETCA NOCNEA0BATENbHOCTb Yucen [A, B), 3TO NONYMHTEPBAS, B He
BXOAWT B NOC/NeA0BaTENbHOCTb;

range (A, B,N) — €034a€TC NOCNEA0BATENbHOCTb [A, B) C WAroM N, Npu 3TOM Luar Mo-
XET BbITb OTpULLATENbHbIM.

MpuBeaém npumepbl paboTbl LMK C NAPAMETPOM.
Mpumep 3

for i in range(5):
print (i)

Mpumep 4

for i in range(2,16):
print (i)

IV. 3Tan npoBepKn NOHUMAHWA U NEPBUYHOIO 3aKpenneHns — 8 MuH.
[leaTenbHOCTb yunTens: npeanaraet yyalmumcs 4ns pelleHns cnegyrowme 3agaun.
1. BbiBECTM Ha 3KpaH nocnegosaTenbHOCTb uncen: 1, 2, 3, ..., N, rae N BBOAWUTCS C KlaBua-

TYpbl.
2. BbIBECTW Ha 3KpaH MOCNeaoBaTeNbHOCTL uncen 12, 22, 33, ... N
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B nomowb AN peleHns npeacTaBieHHbIX Bbile 3a4a4y YUnTenb MOXET NpeanoXuTb cne-
AyloWwyto «wnapranky» (puc. 116).

range (A) — CO3[aéTca no- | range (A, B) — co3aaétcad | range (A, B, N) — Co-

CnefoBaTenbHOCTb nocneaoBaTeNbHOCTb OT A 40 B, | 34aéTcs NocneaoBaTenbHOCTb
ot0poA-1,T.e.[0,A-1] B He BxoauT, T. €. [A, B) OT A 00 B, B He BXOAuT, T. €.
[A, B),

c warom N, war MoxXeT 6bITb
oTpuLaTeNbHbIM

range (6) range (3, 8) range (3,8, 2)

0,1,23,45 3,4,56,7 3,57

Puc. 116. «LLnapranka» ans GyHKUMM range

[ledTenbHOCTb YYEHUKOB: BbINONMHAKOT 3aaHUA y4YuUTENA.

V. DTan KOHTPONS YCBOEHUS U KOpPEKLMM OLUIMOOK — 4 MUH.

[ledaTenbHOCTb YUUTENA: npepnaraet ydyawmmca OTBETUTb Ha cneayrowne Bonpochl.

1. Kakoe Bbl MOXeTe AaTb OnpefeneHne uukna?

2. Kakve Buapbl UMKna onpeaeneHsl B s3bike Python?

3. Kakoi chopmaT UMEET LMKN C NapaMeTpoM?

4, Kakov chopmaT MUMEET LUMKN C NPeayCcioBUEM?
[ledaTenbHOCTb YYEHUKOB: OTBEYAKOT Ha BOMPOChHI YUUTENS.

VI. MHdbopMaums 0 AOMaLLHEM 3aaHnK, MHCTPYKTaX MO €ro BbIMONHEHWUIO — 2 MUH.

[lesTenbHOCTb YUnUTeNs: NpeanaraeT yyallumcs peliuTb AoMa CleayHoLLyto 3a4ady, KoTopas
6bln1a NpeanoXeHa B Hayane ypoka: Haitu cymMmy 10 uncen, BBEAEHHbIX C KNaBUaTypbl.

VII. 31an pednekcun esaTeslbHOCTU Ha YpPOoKe — 2 MUH.
[edaTenbHOCTb yunTens: npeanaraer yyawmMcs OLEHUTb CBOK AeATeNbHOCTb Ha Ypoke. [Ang
3TOr0 HeOHX0AMMO OTBETUTL Ha CNeaytolwme BONpochI.

1. Y70 HOBOrO 5 y3Han CEroAHs Ha ypoke?
2. TToMOXeT Nin MHe 3Ta MHbOopMauMsa pellaTtb 3a4admn Ha a3blke Python?
3. CyuTato nn g cBoto paboTy Ha Ypoke ycnewHom?

Tema ypoka «Paboma co cnuckamu 8 Python»

Tun ypoKa: OTKPbITUE HOBOIO 3HaHMUS.
Llesib ypoka: 03HAKOM/IEHME YUaLLMXCS C MOHATMEM CrnucKa B A3blke Python, ocobeHHocTS-
MW CNMCKOB. OCHOBHblE MPUEMbI paboTbl CO CMIMCKAMMK.

MnhaHupyemblie pe3ynbTaTtbli:

npedmemHble: NolyYeHne MHPOpMaLMmM 0 CNncKax B a3bike Python, OCHOBHbLIX HaBbIKOB
06paboTkM CNUCKOB;
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memanpeomemHble: YMEHNE KOHTPONNPOBATb U KOPPEKTUPOBATb YYebHYy0 AesaTeNbHOCTb,
CNocobHOCTb CTaBWUTb M (HOPMYNMPOBaThb AN Cebst Lenu AEMCTBWIA, NPOrHO3MpoBaTb pesynbTa-
Tbl, @aHA/IM3MPOBATb UX (MPUYEM KaK MONOXMTENbHbIE, TaK U OTPULATENbHbIE);

JIUYHOCMHbIe: FOTOBHOCTb M CMOCOBHOCTb 06YyUatoWmMXCs K CaMOpa3BUTUIO U IMYHOCTHOMY
camoonpeaeneHnto, copMMpOBaHHOCTb HaBbIKOB COTPYAHWYECTBA CO CBEPCTHUKAMMU; rOTOB-
HOCTb M CNoCcoBbHOCTb K 06pa3oBaHmto, B TOM Yyucne camoobpa3oBaHuIo.

Bpemsa peanuszayuu: 1 akageMuyeckuit yac.

O6opydosaHue u mamepuasbl: KOMNbIOTEP, NPOEKTOP, MHTEPAKTUBHAs AOCKa.

I. 3Tan NOCTAHOBKM LIENIM U 33[1a4 YPOKa, MOTUBALMK K Y4EOHON AEATENbHOCTU — 5 MUH.

[leSTenbHOCTb YuuTens: COobLIAET yyalMMCsl, YTO CEroAHsi OHW MO3HAKOMSITCS CO CTPYKTY-
POV [aHHbIX B A3blke Python. Ecnu paHee Ha 3aHATMSX ydyalumecs paboTanu ¢ nepeMeHHbIMY,
KOTOpPbIE XpaHWIN TONbKO OANHOYHBIE 3HAYEHUS, TO CMUCKM A3AYT HaM BO3MOXHOCTb XPaHWUTb
Habopbl AaHHbIX.

II. 3Tan akTyanu3auum 3HaHUM U NPOBHOro y4ebHOro AENCTBUS — 8 MUH.
[lesTenbHOCTb YUUTENS: NpEeAnaraeT PellnTb YYalMMCS HECKOMbKO 3aaau.
[lesTenbHOCTb YYEHWKOB: PELLAIOT 3aauu, NPEASTOXKEHHbIE YUUTENEM.

3agaya 1. BbiBeCcTM Ha 3kpaH Bce YéTHble uncnia ot 1 go 50.

PeweHue
for i in range (1,51):
if 1%2==0:

print (i)

3agaya 2. Haiitu cyMMy n uucen, BBEAEHHBIX C KNaBMaTypbl.

PeweHue

n=int (input())

s=0

for i in range (1,n+1):
k=int (input ())
s+=k

print ("cymma=", s)

3agaya 3. [laHbl N YMCEN, HAWUTKU CYMMY YMCEN, MEHbLINX CPEAHErO apUdMETUYECKOrO.

PeweHue

Mpn peleHMn TpeTbel 3afayn ydyalmecs CHavana nonpobyloT pelwnTb e€ aHanoruy-
HO BTOpOM 3agade, HO ByayT MCNbITbIBaTb 3aTpyAHEHMS. [103TOMY yuuTenb npeanaraet
NnepenTn K HOBOM TeMe, a 3aTeM nonpoboBaTb pewunTb TPETbiO 3a4ady C MCMOJSb30BaHMEM
CMUCKOB.

[Il. 3Tan u3yyeHwns HoBOro matepuana — 16 MUH.

[lesaTenbHOCTb yunTens: 0bbsCHSET HOBbIM MaTepuan.

Cnuckn — 3TO ynopsAOYEHHasa M M3MEHSAEMas NOCNEA0BaATENbHOCTb 3/IEMEHTOB. DNIEMEH-
Tbl OAHOrO CNMCKa MOMYT MMETb OAMHAKOBbIM TWM, HO AOMYCKAOTCA U CMELUaHHbIE CMIUCKM.
JneMeHTbl CNNCKA 3aKN0YaloTCs B KBagpaTHbIE CKOOKM.

Yuutenb NpuBOAUT NpUMEPbI CMUCKOB, MPOCUT YYalLUXCa YKas3aTb TWUM 3/IEMEHTOB CrUCKa:

(31, 772, 903,-19, 62]
[55.2, 90.4, 87.12]
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"abc ", "cde", "efg"]
12, 144, "xor", "and"]

— — w',

[leaTenbHOCTb YYEHWKOB: Ha3blBaOT TUMbI CMUCKOB.

YunuTenb NoguepKMBAET, YTO CMUCKM MOMYT COCTOSITb M3 Pas/IMuHbIX 06BEKTOB: uKcen, CTPOK
W Aaxke Apyrux CnucKoB. B mocneaHeMm cnyyae CMMCKU Ha3biBAKOT BNOXEHHbIMK. [ycTo cnu-
COK HE COAEPXMUT 3NeMeHTOB, 0603HaYaeTcs Tak: a=[].

[MpMMep BNOXEHHOrO CNucKa:

([123],(2,4,6],(2,4,8]].

[lanee paccmaTpuBatoTCs Cnocobbl 3aaaHnsa cnmncka:

1) B KBagpaTHbIX CKOBKax yepes 3anaTyld NepeynucInTb ero 3NEMeHThI:

a=[4,8,10]

2) Ncnonb3oBaTh PYHKUMIO 1ist:

a=list (range (20));

3) ncnonb3oBaTb QYHKUMIO DYHKUMIO randint U3 MOAYAS random ANS 3a4aHUS d/1EMEH-
TOB CNMCKa C/TyYalHbIM 06pa3oMm:

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

4) 3apaTh CAUCOK C KNaBuaTypbl:

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

Takxe ans OpMMUPOBAHMS CMMCKA C KNaBMaTypbl MOXHO NPEANOXUTb Crieaytowwmii dpar-
MEHT:

a=[]

n=int (input())

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

Yuntenb TakKe 0TMeYaeT, YTo KaXkZbl 3NIEMEHT CNMCKa MMEET CBON HOMEP — UHAEKC.
C nomowiblo MHAEKCA MOXHO 06paTMTbCFI K KaXXAO0MY 3/71eMeHTy. Hymepauns 31eMeHTOB CrucKa
HAYUHAETCA C HYNA.

PaccMOTpUM npuMep Ans Crucka A:

UHpeKc 0 1 2 3 4

dnemeHT 6 9 #1 2 0

DNEMEHT C UHAEKCOM 2 paBeH #1: A[0]=-1.

Yuutenb coobuiaeT, 4to B Python TaKXe peannsoBaHa oTpuuatesibHas niaekcaumns. OTpu-
uaTtesibHad UHAEKCaLna Ha4MHaeTCqa C KOHUA CNnCKa.

UHpaekc #5 #4 #3 #2 #1

dnemeHT 6 9 #1 2 0
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DNeMeHT C nHaekcom —1 paseH 0: A[-1]=0.

MHoraa oTpuuaTenbHyo MHAEKCauuo yaobHee NCnonb30BaTh A5 NONYYEHMS NOCNeAHEro
3NEMEHTA B CMMCKE, MOTOMY YTO HE HYXXHO 3HaTb A/MHY CMIMCKA, YTOObI MOYYUTb AOCTYN K MO-
CrnegHeMy 3/1EMEHTY.

DNeMeHTbl CMUCKa MOXHO BbIBOAUTb Ha 3KPaH. OTO MOXHO CAenaTb Wn C NOMOLLbHO
OTAENbHOro onepartopa print:

print (a)
WAKM UCNOMb30BaTb CMEAYIOWNIA (PparMeHT:

a=[2,5.9,10, 8]
for i in range(len(a)):
print(al[i])

nnbo BbIBECTM 371EMEHTHI CMMCKA B OD,HOI\;I CTpokKe:

a=[2,5.9,10, 8]
for i in range(len(a)):
print(af[i],end=" ")

Takxe yuuTenb pacCMaTpuBaeT BHYTPEHHee MpeACTaBNeHue CMWUCKOB: XPaHATCs yKasaTenu
Ha 06beKThbI, @ He camn 06bekTbl. Python pa3mellaeT 3neMeHTbl cnucka B NaMsTH, 3aTeM pas-
MeLLaeT yKa3aTesim Ha 3TU 3N1eMeHTbl. TakuM 06pas3oM, cnmcok B Python — 310 MaccmB ykasa-
Tenen.

IV. 3Tan npoBepPKM NOHUMAHWS U NEPBMYHOMO 3aKpenieHns — 8 MUH.

[lesaTenbHOCTb YuMTens: npeasaraeT yyalwmumcs 4ns pelleHns cnegyowme 3agaun.

1. 3agaTb cNMCOKm=1[3, 9,0, 6, -2]. BbIBECTU Ha 3KpaH TPETUIA U NOCAEAHMNIA SNEMEHTHI.

2. 3a4aTb CNKUCOK

a=["mother", "father", "sister", "brother"].

BblBECTW HA 3KpaH 3N1EMEHTbI CMMUCKa OAMH 3a APYruM.

3. 3apaTb cnucok anuHomn 10 cnyyalHbiM 06pa3oM. BbIBECTM CMMCOK Ha 3KpaH pa3HbiMK
crnocobamu.

[leqaTenbHOCTb YYEHMKOB: BbIMOMHANOT 3afaHus yuuTens.

V. 2Tan KOHTPONsS YCBOEHMS U KOPPEKLUMM OWNOOK — 4 MUH.

[leaTenbHOCTb yunTend: npeanaraeT yyalumcsa OTBETUTb Ha Chegytowue Bonpoch.
1. Kakoe onpegeneHve cnucka B a3bike Python Bbl MOXeTe aaTh?

2. Kak MOXHO 3aaaTb CNMCOK B a3blke Python?

3. Kak BbIBECTM CMMCOK Ha 3KpaH?

4. Kak 06paTuTbCs K 3NEMEHTY Cnucka?

5. Kakune cnocobbl MHAEKCaL My 3NeMeHTOB Cnucka B si3bike Python Bbl 3HaeTe?

[lesaTenbHOCTb YYEHWKOB: OTBEYAloT Ha BOMPOCHl yYnTens.

VI. MHdbopMaums 0 IOMaLLHEM 3aaHnK, MHCTPYKTaX MO €ro BbIMONHEHWUIO — 2 MUH.

[esaTenbHOCTb YUUTENS: NPeAnaraeT yyaluMcs pelnTb JoMa Creayollyto 3aaady: 3aaaTb
CMUCOK ANMHOW 15 cnyyaliHbiM 06pa3oM. BbIBECTH Ha 3KpaH CyMMy MSTOrO U AECATOrO 3/1EMEH-
TOB.
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VIL. 9Tan pednekcnn gesaTenbHOCTU Ha YpoKe — 2 MUH.

[eaTenbHOCTb yunTens: npeanaraeT yyawmMcs OLEHWUTb CBOK AeATeNbHOCTb Ha ypoke. [nd
NPOBEAEHMSI AAHHOMO 3Tamna MOXHO CO3[4aTb MHTEPAKTUBHbLIN Pecypc, HanpuMep B cepauce
https://learningapps.org/ (puc. 117).

nercanapa
A nonHocTbO A yacTuyHo A HepoBoneH
[OBOSEH CBOEN [OBOJEH CBOEN cBOeMn
OEATENBHOCTbLIO AEATENbHOCTbIO [EATENbHOCTbIO
Ha ypoke Ha ypoke Ha ypoke

Vinva

— ©

Puc. 117. Pecypc Ans npoBeaeHns 3tana pedekcum

Tema ypoka «Paboma co cmpokamu 8 Python»

Tun ypoKa: CUCTEMATM3aLUS 3HaHWIA,
Llesib ypoka: cUCTEMATU3ALMS W 3aKPEMNEHUE 3HAHMIA yYaLUMXCs O paboTe CO CTPOKaMM B
s3blke Python, 0cobeHHOCTAX CTPOK. 3aKpensieHne 0CHOBHbIX NMPUEMOB PaboTbl CO CTPOKAMMK.

MnaHupyemblie pe3yabTaTthbl:

npedmMemHble: NonyYeHne nHhopmauum o CTpokax B A3bike Python, 3akpenneHne OCHOB-
HbIX HaBbIKOB 06paboTKM CTPOK;

memanpeoMemHble: YMEHNE KOHTPONMPOBaTb U KOPPEKTUPOBaTb YYebHYI0 AedTeNbHOCTb,
CNnocobHOCTb CTaBWUTb M (HOpPMYNMpoBaTh A1 cebsi Luenn AeicTBMM, NPOrHO3MPOBaThb pe3y/bTa-
Tbl, @HANIM3MPOBaTb UX (MPUYEM KaK NONOXMTENbHbIE, TaK U OTpULATENbHbIE);

JIUYHOCMHbIe: TOTOBHOCTb 1 CMOCOHBHOCTb 06YYatOLWMXCS K CAaMOPa3BUTUIO U JIMYHOCTHOMY
camoonpegeneHunio, CPopMUpOBaHHOCTb HABbIKOB COTPYAHUYECTBA CO CBEPCTHUKAMM; FOTOB-
HOCTb M CNOCOB6HOCTb K 06pa3oBaHMio, B TOM Yncie camoobpasoBaHuio.

Bpems peanusayuu: 1 akageMMyeckun yac.

O6opydosaHue u Mamepuasbl: KOMNbIOTEP, NPOEKTOP, MHTEPaKTUBHAs LOCKa.

I. 3Tan NOCTaHOBKW LN 1 3aJay YpoKa, MOTUBALIMK K y4ebHOI AEATENbHOCTU — 5 MUH.

[lesTenbHOCTb YUNUTENS: NpeaiaraeT ydalmmcs BCNOMHUTb paboTy Ha npeablayLmx ypo-
Kax: C KaKWMU CTPYKTypaMu [aHHbIX Benach pabota?

[lesiTenbHOCTb YYEHMKOB: OTBEYAKOT Ha BOMPOCH YYUTENS.

[anee yuntenb coobLIAET, UTO Ha CErofHsILLHEM Ypoke ByAeT npoaomxeHa paboTta co
CTpoKaMu B si3blke Python.

II. OTan akTyanu3auum 3HaHWit 1 NPOBHOro y4ebHOro AeMCTBUS — 8 MUH.

[leaTenbHOCTb yUnTend: npeanaraeT yyalwmumca OTBETUTb Ha BOMPOCh! CieAytoLwero Tecra
no Teme «CTpoku B si3blke Python».

1. K anemeHTy CTpoKM B A3blke Python MoXHO 06paTUTLCS
a) Mo MHAeKcy
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6) c nomowbto onepaTtopa print
B) C MOMOLLbO BbIBOAA HA 3KpaH
I) TONbKO MCMONb3Yys CTPOKY LIENIMKOM

2. OyHKUMA len (cTpoxa) BO3BpaLlaeT
Q) NEepPBbI 3N1EMEHT CTPOKM

6) AnnHY CTpoKK

B) CMIUCOK M3 CMMBOJIOB CTPOKM

) NyCTytO CTPOKY

3. YTO BbIBEAET Ha 3KpaH Cneaywwnii pparMeHT nNporpamMmbi?
s='123"
for k in s:

print (s)

a) 1
2
3
6) 1 2 3
B) 123 123 123
rNiii1

III. 3Tan 3akpenneHns HOBOro matepuana — 16 MuH.

[lesaTenbHOCTb yuuTens: npeanaraeT yyaluMCcs pellnTb HEeCKONMbKO 3ajady Ha s3blke Python.
Mpun pelweHnn 3TUX 3a8a4 noTpebyloTcs 3HaHMs, Kak paboTaTb C NO3ULMOHHBIMM CUCTEMAMM
cYncneHms. [ns 3Toro yyalmmcst MOXHO NpesocTaBUTb HeBOMbLIYID «Wnaprafaky» no AaHHOM
Teme (puc. 118).

MO3ULUMOHHbIE CUCTEMbI CHUCNEHUA

CucTema CHUCAEHUS OcHoBaHue AAcaBuT

AecartmyHas 10 0,1,2,3,4,56,7,89

ABOMYHAOA 2 01

LWectHaauarepuyHas 16 0.1,2,3,45,6,7,8°9
A, BC.DE F

Puc. 118. <<LIJnapranKa>> Nno cucremaM cHmncneHund
Cnucok 3agau:
1) NnpoBepuTb, SBNAETCA M BBEAEHHAs CTPOKA ABOMYHLIM YMCIIOM;

2) nepeBecTn BBEAEHHOE C K/1aBMaTypbl ABOUYHOE UMCIO B LECATUYHOE;
3) nepeBecTn BBEAEHHOE MONb30BaTeNEM AECATUYHOE YACO B LWECTHaALaTePUYHOE.

lpuMepHoe pelleHne AaHHbIX 3a4ay NpefacTaBieHO HUXe.

3agaya 1

s=input ("s=")
£=0
for i in s:
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if i=="'0' or i=='1l":
f+=1
if f==len(s):
print ("oBomuHoe umcio")
else:
print ("He OBomMuHOe umcio")

3anaya 2
s=input ("s=")
v=0

k=0

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

v+=int (s[i]) *2**k
#print (s[i])
k+=1

print (v)

3apaya 3

n=int (input())
s=""
while n>16:
r=n%16
n=n//16
if r<10:
buf=chr (r+48)
else:
buf=chr (r+55)
s=buf+s
if n!=0:
if n<10:
buf=chr (n+48)
else:
buf=chr (n+48)
s=buf+s
print (s)

[lesaTenbHOCTb YYEHUKOB: BbIMOMHAIOT peLleHne 3ajau.

NPOrPAMMMHUPOBAHUE

IV. 3Tan NpoBEpKM MOHUMAHWS M MEPBUYHOMO 3aKPEMNEHUS — 8 MMH.

[lesiTenbHOCTb YUNTENS: NPEeAnaraeT yYalluMcs pelluTb HECKObKO 3aAaY Kak BPYUHyto, Tak
Y C MOMOLLbO pa3paboTaHHbIX Nporpamm.

1. lNepeBecTn 4nucno u3 ABOWYHOW CUCTEMbI CYUCIIEHNS B AECATUYHYIO:

a) 10101011;
6) 11001110;
B) 1010101.

lNepeBecTn 4yncno u3 AECATUYHON CUCTEMbI CYNCTIEHNSI B LWeCTHaaUaTEPUYHYIO:

a) 388;
6) 290;
B) 1035.

112
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[ledaTenbHOCTb YY4EHUKOB: BbINOTHAOT pPEeLeHne 3aa4y, CPaBHMUBAKOT CKOPOCTb peLleHus,
AenatoT BbIBOAbI.

V. 3Tan KOHTPONS YCBOEHMS U KOPPEKLUMM OLNOOK — 4 MUH.

[leqaTenbHOCTb yyuTens: npeanaraer yyawmmcs OTBETUTb Ha Cneaylowme BOonpocChI.

1. Kakue dyHkumnm ans paboTbl CO CTpokaMm B a3blke Python Bbl cerogHs ncnonb3osanu?

2. Kak cnepyeT BbINOMHATb NEPEBOA YUCIA U3 ABOMYHOM CUCTEMbI CYUCIEHUS B AECATUY-
Hyt0?

VI. MHdopMaums 0 AOMaLHEM 3aaHNK, MHCTPYKTAX MO ero BbIMOHEHNIO — 2 MUH.

J[lesTenbHOCTb YUMTENS: COOOLIAET AOMaLlHEE 3ajaHNe: NEPEBECTU YNCTIO U3 AECATUYHOM
CUCTEMbl CYUCNIEHNS B N-UYHYI0, rae 2 < n £ 9.

VIL. OTan pednekcnn geaTenbHOCTU Ha YpoKe — 2 MUH.

[eaTenbHOCTb yunTens: npeanaraeT yyalwmmcs OLEHUTb CBOKO AEATENbHOCTb Ha YPOKE, OT-
BETVB Ha CneaytoLme Bornpochl.

1. YTO HOBOrO 91 y3Han cerogHs Ha ypoke?

2. CyuTalo Nn 9 CBOK CEroAHALLHIO paboTy Ha YpOKe yCreLIHOW?

3. 3HaHMSA U3 Kaknx TeM Kypca MHPOPMaTUKM 9 CErOAHS UCMOJIb30Ban NPU peleHny 3aaady
Ha ypoke?

CDopma aTTectauuun, npumepbl KOHTPOJ/IbHO-OULEHOYHbIX MaTepuanos

Bo BpeMsi npoBeAeHUst Kypca NpeanosaraeTcst TEKYLLUMM, MPOMEXYTOUHbBIN 1 UTOTOBbIM
KOHTPO/Ib.

TeKyLLMi KOHTPONb OCYLLECTBASIETCS PErynsipHO BO BpeMS NMpOBeAEHMS Kaxaoro nabopa-
TOPHOrO 3aHATWS, 3aK/MIOYAETCA B OTBETE YYALLMXCS HA KOHTPO/bHbIE BOMPOCH!, AEMOHCTpaLmy
MOMYYeHHbIX NPOrpamMM, GPOHTaNbHLIX ONPOCaxX, NPOBOAUMBIX YUUTENEM.

Takxe B TEMAaTUYECKOM NSIAHWPOBAaHUW NPeANoNaraoTCs ABe NPOMEXYTOYHbIE KOHTPOSb-
Hble paboThl.

KoHmponbHasa paboma 015 nposepKu nosny4eHHbIX HABbIKO8 M0 memMam
«YcnoeHuili onepamop if», « UuKkawl e A3bike Python»

1. Hantu pacctosiHne mexay ABYMS TOYKaMM, 3aAaHHbIMM Ha MIOCKOCTM UX KOOpAM-
HaTamu.

2. Bbluncnutb 3HaueHne dyHkumuM y(x) = x2— 7x + 8 Ans 3ajaHHOro C KnaBUaTypbl 3Haye-
HWS apryMeHTa Xx.

3. OnpegennTb, CKOMbKO NONOXWTENbHBIX Cpean TPEX BBEAEHHLIX C KMaBMaTypbl Yucen.

4. MpoBepuTb, NPUHAANEXMUT X TOYKA C KoopAnHaTaMmu (X, y) 4actu dpurypbl, n306paxKéH-
HOW Ha pucyHke 119.

Hantu cyMMy HeYETHbIX AenuTenen BBEAEHHOrO C KnaBMaTypbl HaTypanbHOMO YMcna.

[1Ba uncna Ha3bIBAKOTCS APYXECTBEHHBIMU, €CNIN KAXA0E PaBHO CyMMe AeNuUTenel Apyroro,
WCKNIOYas camo 3TO YKC/0. HalnTu BCe ApyXeCTBEHHbIE YMCNa, He npeBocxoaslme K.

Hantu BCe TPEX3HayHble YMCna, KOTOPbIE MPU YBEAWYEHUM Ha 2 AensTcs Ha 3.

Hantu Bce YeTbIpEX3HayHble Yncna, Y KOTOpbIX CyMMa KpalHux Lumdp paBHa CyMMe cpes-
Hux (Hanpumep, 3221).
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Puc. 119. inntocTpaums K 3agade

KoHmpoanbHasa paboma 045 nposepKuU nosay4yeHHbIX HA8bIKOB8 1o memam «CriucKu 8
A3bIke Python», «Paboma co cmpoKamu e a3bike Python»

1. B cnucke X 3 50 3/1eMEHTOB HalTV HaUMEHbLUIMIA 3NEMEHT U 3aMEHWUTb €ro 3Ha4YeHWeM
CYMMbI BCEX 3/1EMEHTOB, NPEALIECTBYIOWMX EMY.

2. [laHbl gBa cnucka. MonyynTb TPETWIA CNMCOK, BK/KOYAs B HEMO TOMbKO T€ 3NEMEHTbI, KOTO-
pble BCTPEYAOTCS B UCXOAHBIX CMNCKAX TOMbKO OAMH pas.

3. B cnucke X 13 30 aneMeHTOB HalUTW HaMbONbLUMI 31EMEHT, NOCIe Yero HOPMMPOBaThb BCe
3/IEMEHTbI CMUCKA, Pa3AeNiMB X 3HAYEHWS! Ha 3HAYeHMe HanbosblUero aneMeHTa. 3HauyeHue
HanbobLUero afemMeHTa, ero HoMep BbIBECTW Ha 3KPaH.

4, OTpeaakTMpoBaTb NPeanoXeHue, yaansas U3 Hero nwH1Me npobenbl, 0CTaBNsAs TOMbKO
no ogHoMy npobeny mexay crnosamm

5. [laHa CcTpoka, coaepxallas He MeHee 5 €noB, 3a NOCNeAHWM CNOBOM — TO4Ka. BbiBecTu
BCe C/10Ba NOCNeA0BaTeIbHOCTH, NpeABapuTENbHO Npeobpa3oBas KaXaoe U3 HUX No Cneayto-
LeMy npaBuiy: NepeHecT nepsyto 6ykBy B KOHEL, CN1OBa, 3aTEM, €C/IN CIOBO HEYETHOM AMMHbI,
TO YAaNUTb €ro CpeaHioto 6ykay.

6. Hantu npoueHTHOe cogepxaHue Lnudp B UCXOAHOM TEKCTe.

7. Qns Kaxaoro cMMBona BBEAEHHOMO C KaBMaTypbl C10BA YKa3aTb, CKOMbKO pa3 OH
BCTpeyaeTcs B cTpoke. CoobuieHne 06 o4HOM CMMBOME AO/MKHO BbIBOAUTLCS He bonee of-
HOro pasa.

MOXHO NpPeanoXuTb CheayloWwme KpUTEPUM OLIEHMBAHWUS KOHTPOJIbHBLIX 3aJaHun
(Tabn. 22).
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Tabnuya 22
KpuTepun oueHUBaHUA KOHTPO/IbHbIX 3a4aHNi
Hab6paHHbIi1 6ann OueHKa Kputepui

5 BbiCOKUi1 ypoBeHb | [onyyeH NonHbIN 1 pa3BEpHYTbIN OTBET Ha BOMPOC, Npu-
BeZEHbl UNNIOCTPUPYIOLLME OTBET NPUMEPSI, MOYY€EHbI
OTBETbI Ha A0NONTHUTENbHbIE BONPOCHI NPenoaaBaTens

4 CpeaHuii yposeHb | MomnyyeH nonHblit 1 pa3BEPHYTLI OTBET Ha BOMPOC, Npy-
BeAEHbl UNNIOCTPUPYIOLUME OTBET MPKUMEPbI, HO He nosy-
YeHbl OTBETHl Ha [OMOSIHUTENbHBIE BOMPOCHI NpenoaaBa-
Tens

3 Huzkuit ypoBeHb | MonyyeH HemonHbIA OTBET Ha BOMPOC, He NPUBEAEHbI W-
NOCTPUPYIOLLME OTBET NPUMEPHI, MONYUEHBI HEMNOJHBIE
OTBETbI Ha IOMNOHUTENBHbIE BONPOCHI NPenoaaBaTens

MaTtepuanbl ana opraHM3aumMm U NpoBeaeHna yuebHo-uccneposaTesibCKon

n I'IpOEKTHOﬁ AeATe/IbHOCTU WWKOJ/IbHUKOB

MpOEeKT Mo MpOrpaMMUPOBaHMI0 NPEACTABNSET COBOM MPOEKT, pe3yNbTaToM KOTOpPOro sBs-
eTCs Nporpamma Ans pelleHnst Tom unm Hom 3aaadn. OCO6EHHOCTbIO SBASETCA TO, YTO OfHA U
Ta )X€ 337a4a B 3aBUCUMOCTM OT YPOBHSI NPOPAbOTKN MOXET BbITh PELIEHA KaK HAaUuMHAKOLLNM,

TaK U ONbITHbIM NPOrpaMMUCTOM.

Mpyn BbLINOSHEHWUM NpPOEKTa MO NPOrpaMMMUPOBAHMIO yuallMecs UMEOT Creaylolie BO3MOX-
HOCTMW: BblpaboTaTb YMEHWE CaMOCTOSITENbHO (hOPMyNMPOBaTb LEAN W 3afaun MPOeKTa, MNaHu-
poBaTb CBOI AEATENbHOCTb, MOBLICUTb YPOBEHb MPOrpaMMUPOBaHMS Ha si3blke Python, nony-

YUTb YMEHNE NPEACTAB/IATb PE3Y/IbTAThl CBOEW AeSTENbHOCTY.

MpoeKkT MOXET pa3pabaTbiBaTbCsl MHAMBUAYANbHO MM rPynnon yyawmxcs. Ecnm 3apava ao-
CTaTOYHO CNIOXHasl, TO MPOEKT MOXET BbITb Pa3buT Ha noa3agayu, NoanpPoekThl. Kaxayto noa-
3adady 6yayT BbINONHATL Pas/iMuHbIe FPyMnbl y4acTHUKOB NpoekTa. Hanpumep, oaHa rpynna
3aHMMaeTCst pa3paboTKOM anropuT™a, apyras rpynna — HenocpeACTBEHHO HaNWUCaHWEM U OT-
NaAKoN Koaa Ha s3blke Python, TpeTbs — NOArOTOBKOM K NPE3eHTaLMM NpoeKTa.

MnaH paboTbl HaA NPOEKTOM MO MPOrpPaMMUPOBAHMIO MOXET COBMAAaTb C 3TanaMu paspa-

60TkM nporpammsl (puc. 120).

BbipaboTka OnucaxHue
Bbi6op Tembl TpebosaHUM K - | YHRUMOHUpPOBAHUA
nporpamme nporpammbi
OnucaHue OnucaHue
HanucaHue Koaa
CTPYKTYpbI anroputma i
nporpammol nporpammbi BOTP.

TecTUpoBaHue u ‘
0TNaaKa

B conepxaHue

MNoarotoeka K
3awuTe NnpoekTa
(noaroToska
AOKYMEHTauum)

|

Puc. 120. DTanbl NpoekTa

3awuTa npoekTa
(coaua
nporpammbi)
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B nomoLb y4YacTHMKaM NpoeKTa MOXHO MPEAIOKUTb 3an0NHUTb CJ'IG,CI,YI-OLLI,VIVI yqéTHbIVI JINCT.

MNpoeKT No NnporpamMmmmMpoBaHUIO

TeMa npoekma:

TBopYyeckoe HazgaHue (Npu Haau4uu):
OcHosononazarwuli 80NPOC:
Asmopebl:

1.

2.

3.

[lpedmemHasa ob6iacme:
Kpamkasa aHHomayus:
Jmanel BbINOJIHEHUA NPOEKMa:

Mpy NOArOTOBKE K 3aLLUUTE NPOEKTA YYaLMMCS HEOBXOAMMO CAENATh NPE3EHTALMIO U

[OK/aZ, B KOTOPOM OTPaXaloTCsl OCHOBHbIE 3Tanbl pa3paboTky NporpaMMbl, NpeacTaB/eH an-
FOPUTM peLLeHMUs 3aia4un, aH IMCTUHT NPOrpamMMbl, ChOPMYIMPOBaHbI OCHOBHbIE Pe3yNbTaThl
paboTbl. MOXXHO NPEANOXUTb B MOMOLLb YYaLLMMCS 3aMONHWUTL CNeayoLWNA YEK-UCT.

1. AHHOTauus.
2. CogepxxaHue.
3. MocTaHoBKa 3a4auu:
a) BO3MOXHOCTW UCMONb30BAHNS NPOrpaMMbl;
6) onncaHue nHTepdelica.
4. GopManuzauus anroputma:
a) nepeyeHb NOANporpamm (Npu Hanuymm);
6) onucanne anroputma (610k-cxema unn noapobHoe CNOBECHOE OnWUCaHWe anropuTMa).
5. JIUCTUHT nporpaMMbl (TEKCT MporpamMbl).
6. TecToBble npumepbl:
a) pesynbTatbl paboThl;
6) CKpUHWOTbI pe3ynbTatos paboTl.
7. OnucaHue pasmeLLeHus.
8. TpeboBaHMs K NPOrpaMMHbLIM M annapaTHbIM CpeacTBaM.

[ns oueHnBaHMA MpoeKTa MoryT ObITb pa3pa60TaHb| cneynasnbHbleé OLEHOYHbIE JTUCThI.

B Tabnuue 23 npeactasnieH npuMep OLEHOYHOro ncTa.

Tabnuya 23

Jlnct oueHuBaHuA nNPoOeKTa

KpuTtepuit oueHnsaHusa 1-a rpynna 2-a rpynna

AKTYyanbHOCTb TeMbl

COOTBETCTBME COAEPKAHMSA MPOEKTa 3asIBNIEHHOM
Teme

TexHNYeckas CrIoKHOCTb paspaboTaHHOM Mpo-

rpaMMbl

116 B conepxaHue




NMPOrPAMMMUPOBAHUE

OKoHYaHue

Kputepuit oueHuBaHusa 1-a rpynna 2-a rpynna

Opu1rMHanbHOCTL anropuTMa

AvzaitH MHTepdelica

CreneHb pa3paboTaHHOCTX NporpamMbl

MpUMeHeHKe NporpaMMbl A4St PELLEHWS aHano-
MYHbIX 3a4ay

WToroBoe konuyecTtso 6annos

Temol npoekmoes

Hwxe npuBeaeHbl BO3MOXHbIE TEMbI UCCMEA0BATENbCKUX MPOEKTOB YYallWXCS.
1. KoHBepTop uncen (Nepesog Yncia B N-MYHYID CUCTEMY CUUCIEHMS).

2. Wudposanblimk TekcTa (peanusaums wudpa Liesaps).

3. KoMNblOTEpHBbIN TECT.

4, Peanu3aums urpbl «KameHb, HOXHWUbI, Bymara».

5. KanbKkynatop Ang MNoTeKu.

Huxe npueenéH npumep npoekta «lepeBoa uYMcna B PUMCKYKO CUCTEMY CUMCIEHMS».

[Ans peanu3auun AaHHOrO MpoekTa HeobxoaMMO CHavana paccMOTpeTb cnocobbl npes-
CTaBNEHMS YMCEN B PUMCKOW CMCTEME CYMCNEHMS. YJallmecs MOryT NPeACTaBNsTb CleayoLyto
nHdopMauuto.

Kak 13BECTHO, pUMCKasi CUCTEMA CYUCIEHNS SBNSIETCS HEMO3ULMOHHOW. [ns 3anucu unucen
“cnonb3ytoTcst ByKBbl NTATUHCKOrO andasuTa.

B Tabnuue 24 ykasaHo COOTBETCTBME MeXAy apabCKMMM YyMcnamMm U X PUMCKUM NpeacTaB-
NEHNEM.

Tabnuya 24
CooTBeTcTBUE mexay apa6CKMM ynciaamm un puMmcKum npeacrtassieHMem
Yucno Pumckoe npeacrassieHue
1 I
5 \Y
10 X
50 L
100 C
500 D
1000 M
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[Ns 3anucy Yncna UCronb3yeTcs Cneaytollee nNpaBuo: KaxXabli MeHbLUWUI 3HaK, NOCTaB-
NEHHbIV cneBa OT 60MbLUEro, BbIYUTAETCS M3 HErO; KaX/blii MEHbLUUN 3HaK, NOCTaBNEHHbIN
cnpaBa oT 60/blUero, NpMbaBASETCs K HEMY.

MpvMepbl NPEACTABNEHNS YACEN B PUMCKON CUCTEME CUUCTIEHMS:

IV, XXI, CCLX.

[lanee yvalunecsi nepexoasT K COCTaB/EHMIO anropuTMa peLleHns: NoCNeaoBaTENbHO Bbl-
yutatb 13 yncna 1000, 500, 100 v T. a. Kaxgoe BbluMTaHMe 006aBNSET K NPEACTABNEHMIO YNCNa
HOBbIA CUMBOI.

[ns nonyyeHus pelueHus B s3bike Python npeanaraetcs ncnonb3oBaTh KOPTEX:

(1000, 900,500,400,100,90,50,40,10,9,5,4,11,
["M" , "CM" , "D", "CD" , "C", "XC", "L" , "XL" , "X" , "IX" , "V", "IV", "I"]

B nepBoi cTpoke ByayT XpaHUTbCS OCHOBHbIE 3HAYEHMS YNCen B apabckoM MnpeacTaBne-
HWM, @ BO BTOPOW CTPOKEe — 0603HAYEHUs PUMCKUX YMCEN.

MporpamMma Ha si3bike Python:

cif = zip(
[1000,900,500,400,100,90,50,40,10,9,5,4,1],
["M","CM","D","CD","C","XC","L", "XL","X","IX","V","IV","I"])
def ATR (num) :
if num<=0 or num>=4000 or int (num) !=num:
raise ValueError ('Input should be an integer between
1 and 3999")
result=7[]
for d, rim in cif:
while num>=d:
result.append(rim)
num-=d
return '’'.join(result)
X =int (input ("x="))
print ('umciyo B puUMCKOM cucTeme cumcieHus ',ATR(x))

cif MpeAcTaBnsieT cobomn KopTex, chOPMUPOBaHHbI C NMOMOLLBIO DYHKLUMM zip ().
3aTeM onucaHa dhyHKUMS ATR, KOTOpPas M OCYLLECTBNISIET NEPEBOA CBOEr0 apryMeHTa num B
pYMCKOEe MpeAcTaBneHne. Pe3ynbTaT BO3BpaLLAeTCs Kak CTpoka.

PesynbTtat paboTbl NporpaMMbl NpeAcTaBneH Ha pucyHke 121.

| @ Python 3.8.2 Shell

File Edit Shell Debug Options Window Help
Python 3.8.2 (tags/v3.8.2:7b32k59, Feb 25

tel)] on win32
Type "help®™, "copvright", "credits"” or "li

>>>

RESTART: D:/My docs/merom
x=33
qMCﬂr B PUMCKOM CHUCTeMe cuuciaezEusg XXXIII
>>>

118 B conepxaHue
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File Edit Shell Debug Options Window Help

Python 3.8.2 (tags/v3.8.2:7b3abk59, Febk 25
tel)] on win32

Type "help", "copyright", "credits" or "1
>>>

RESTART: D:/My docs/mero]
x=106
YYCJIC B PUMCKOM cUCTeMe cuucaesusg CVI

>>> |

Puc. 121. Pe3ynsTat paboTbl NporpamMmbl
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Python 3 ans HaunHatoLWwmXx:
https://pythonworld.ru/samouchitel-python

YyebHuk no a3biky nporpamMmupoBaHms Python (xabpanHaekc):
https://habr.com/ru/post/61905/

Python/Y4yebuuk Python 3.1:

https://ru.wikibooks.org/wiki/Python/%D0%A3%D1%87%D0%B5%D0%B1%D0%
BD%D0%B8%D0%BA_Python_3.1

Python ang HaunHatowmx 2021 — ypoku, 3agayn n TecTbl:
https://pythonru.com/uroki/python-dlja-nachinajushhih
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