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Heab 1 3a7a4u co3xanus UeHTPOB LH(poBoOro odpazosanus gereit «IT-kyo»

Llensamu u 3aga4amMu LEHTPOB LUppoBoro odpazoBanus aerei «IT-kyO» ABnsercs peanusanus nporpamMmm
JOTIOJHUTENIBHOTO 00pa30BaHMs, MPOBEICHHE MEPONPHATHH IO TEMaTHKE COBPEMEHHBIX HU(PPOBBIX
TEXHOJIOTMH U MH()OPMATUKH, 3HAKOMCTBO J€TeH C TEXHOJOTUSAMH UCKYCCTBEHHOIO MHTEJUIEKTA, a TAKXKe
obecredeHre MPOCBETHTENHCKON PabOThI 1O IUPPOBOUTPAMOTHOCTH M IIUPPOBOI O€30MACHOCTH.
3ajauaMy LEHTpa SIBJIAIOTCS:

¢ peanu3aiys pa3HOYPOBHEBBIX JOMOJHUTENBHBIX 00111€00pa30BaTEIbHBIX IPOrPaMM JUISICTEH;

* pa3paboTKa M peanu3alys WHbIX MPOrPaMM, B TOM YHCIE B KaHUKYJISAPHBIA MEPUOL;

* BOBJCYCHHE O0YYAIOMIMXCA M MEJarorH4ecKuX pabOTHUKOB B MPOEKTHYIO AEATENbHOCTD;

¢ OpraHu3alys BHEY4eOHOH AeATeIbHOCTH B KaHUKYJIAPHBIA HEPHOL;

* pa3paboTka W pean3ays COOTBETCTBYIOIIMX 00pPa30BaTEIbHBIX MPOrPaMM, B TOM YHCIIE IS

Jarepeii, opraHu30BaHHbIX 00pa30BaTEIbHBIMU OPraHU3ALMAMH B KAHUKYJIAPHBIN IEpHOL;
* TIOBBIIIEHHE MPO(ECCHOHATEHOTO MACTEPCTBA MEAArOrMYECKHX PAaOOTHUKOB LIEHTPA, PEAT3YIOINX
JOTIOHUTENBHBIE 001Ie00pa30BaTENbHBIE TIPOTPAMMBI.

B nacrosmiee Bpems, B 20-e r. XXI B., Hatle 0011eCTBO HAXOAUTCS Ha Tarne riao0anbHON HHGOpMaTH3auu
¥ KoMIbroTepu3aiuu. [1oaTomy Bo3pactaeT mOTpeOHOCTh B CHELMANUCTAX CBBICOKUM YPOBHEM BJIaJCHUS
MHPOPMAIIMOHHBIMH ~ KOMIICTCHIIUSAMH,  OTBEYAIONIMX  COIMAJBHOMY  3aKasy 1O  TOATOTOBKE
KBaJIM(UILMPOBAHHBIX KAJPOB B 00JacTU MPOrpaMMUPOBAHMUS, a Takxke 00JIaJal0IUX BBICOKMM HHTEPECOM K
IT-chepe.
OnmHOW M3  COCTAaBISIONIMX ~HMH(OPMAIMOHHONW KOMIETEHTHOCTH  SBJSCTCS  BJIAJCHHE  S3BIKOM
nporpamMmupoBaHus. Betaér Bonpoc o BeIOOpe s3bIKa IPOrpaMMHUPOBaHUs, KOTOPbIA OTBEUaETCOBPEMEHHBIM
TpeOOBaHMAM K HANMCAHWUIO MPOrpaMM, CIY)XHT OCHOBOM Ui JaNbHEWIIeTro pa3BUTUS U
COBEpLIEHCTBOBAHHS POrPAMMHUCTCKUX KOMIIETEHIIMH.
Kaxoii s1361k HanboJee 0TBEYaeT COBPEMEHHOMY STaIly Pa3BHUTHS Mporiecca MHPOpMATH3aIUH 001IecTBa?
Jl1s ompeneneHust «HOMyJSPHOCTHY sI3bIKa MPOrPAMMMPOBAHUS CYIIECTBYET HECKOJBKO PEHTHHIOB.
Omumiem kpatko ocHoBHble u3 HUX. Peiitunr TIOBE Index mpencrtaBnser co0oil aHamu3 pe3yibTaToB
TIOMCKOBBIX 3allPOCOB, COAEPIKAIMX Ha3BaHWE s3bIKa. B pe3ynbpraTe Ha TEpBBIC MO3UIMH BBIXOIAT TE
S13bIKU, HAa3BaHHsl KOTOPBIX Yallle BCEr0 BCTPEUAKOTCS B MOMCKOBBIX 3aIIpOcax TaKUX CHCTeM, kak Google,
Blogger, Wikipedia, YouTube, Baidu, Yahoo!,Bing, Amazon. Takoii pac4éT mpoH3BOIUTCS €KEMECIIHO:
TaK, 10 pe3yJbTataM pedTuHra 3aaBryct 2021 r. Haubosnee nomyJsipHbIM A3bIkoM sBisiercst C. Ha Bropoit u
TpeTheil mosunusxHaxoasares Python u Java coorserctenno (https://www.tiobe.com/tiobe-index/).
A3k nporpammupoBanus Python 6su1 npencrasnen B 1990 r. I'Buno Ban Poccymom. B ocHoBe nexan
a36ik ABC, KoTOpBIH pazpabaTsiBajics B IEHTpe MaTeMaTuKy 1 nHGopMaTtukus Hunepnannax. M3nayanbsHo
B s3bIK€ HE ObLIa peaan30BaHa KOHLENIUS 00BbEKTHO-OpHEHTHpoBaHHOrO nporpammupoBanus (OOII). B
¢epanie 1991 r. 6611 0y OIMKOBAH HCXOIHBIN TEKCTA3bIKA. B Hero yxxe ObutH 3anoxeHsl npuHimsr OOIT.
Bepcus Python 2.0 6b11a Beimymiera B 2000 r. B 2008 r. Boiia Bepeus Python 3.0, kotopast He OJTHOCTBIO
TIOJ/IEPKUBACT BTOPYIOBEPCHIO s13bIka. Bepcust Python 3.8 Beinnta 14 oktsa6ps 2019 .
Llenbio npe/cTaBiIeHHON 3/1€Ch JOMOIHUTENBHON 00111e00pa30BaTeIbHON MPOrpaMMBbl IO TEMATHYECKOMY
HanpasieHuto «I[IporpammupoBanue Ha s3b1ke Pythony siBisiercs nzydeHue
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OCHOB IPOrpaMMHpOBaHMS Ha s3bike Python, OCHOBHBIX NpPHEMOB HAmMMCaHHWA MOPOrPaMM Ha
COBPEMEHHOM S3bIKE IPOIPAMMHUPOBAHUA, PA3BUTHE AITOPUTMUYECKOrO MBILUICHUS YYalUuXcCs,
TBOPUYECKUX CIIOCOOHOCTEH, aHATUTUYECKUX U JIOTHYECKMX KOMIIETEHIIMH.

Basicno!

[Iporpamma paccunTana Ha yJammxcs B Bozpacte oT 12 no 15 net, He TpeOyer mpeaBapuTeIbHBIX
3HAHWI U BXOJAHOTO TECTHPOBAHHSI.

3aHATHSA MPOBOAATCS B TpymIax 10 12 denoBek, MpOJOKUTENBHOCTD 3aHATHS 45 MUHYT, 00mas
TPOJIOJDKUTEIBHOCTD porpammbl 144 gaca.

HopmartuBHas 0a3a

Koncrurymus Poccuiickoit @epepanmu (nmpuHsATa BCEHApPOTHBIM rosocoBanuem 12.12.1993 ¢
W3MCHCHHSIMH, OJIOOpEHHBIMH B Xoje oOmepoccuiickoro rosocoBanus 01.07.2020) — URL:
http://www.consultant.ru/document/cons_doc_LAW 28399/ (nata obpamenus: 10.03.2021).
denepanbHblii 3akoH 0T 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obpasosanuu BPoccuiickoi
®enepanmu» (¢ W3M. W jgom., Berym. B cuay ¢ 01.09.2020) — URL: http://www.
consultant.ru/document/cons_doc_LAW_140174 (nata obpamenus: 28.09.2020).

[Tacnopt HauoHansHOTO MpoekTa «O6pazoBanue» (yTB. npesuauymom Coseta npu IIpesunenre PO
M0 CTPATETHUYECKOMY Pa3BUTHI0O M HAIMOHAIBHBIM TMPOEKTaM, NPOTOKONIOT 24.12.2018 Ne
16)URL.:http://do.sev.gov.ru/images/document/Pasport_naciona_
proekta_Jbrazovanie_compressed.pdf (gata obpamenus: 10.03.2021).

locynapctBennass mporpamma  Poccuiickoit  ®enepauyu  «PazButue  oOpazoBanusi»  (yTB.
nocraHosieHneM [IpaButensctBa PO ot 26.12.2017 Ne 1642 (pen. ot 15.03.2021) «O06 yTBepikaeHUN
rocyaapcTBeHHOM mporpammbl Poccuiickoit @enepanun “Pazsutue obpazoBanus™» — URL:
http://www.consultant.ru/document/cons_doc_LAW_ 286474 (nata 06- pamienus: 12.05.2021).
Crpaterust pasutust Boctmrtanuss B Poccuiickoit ®eneparmu Ha mepuon mo 2025 roma (yTs.
pacnopsikeHueM IIpaButensctBa PO ot 29.05.2015 Ne 996-p «O06 ytBepxkaenun CtpaTeruu pa3BUTHS
BocriuTanuss B Poccumiickoit ®emepaumn Ha mepuox mo 2025 roma»w) — URL: http://
www.consultant.ru/document/cons_doc_LAW_180402/ (nata oopamenus: 10.03.2021).
ITpodeccuonanbhblii ctannapt «llegaror (memarormueckast JIesTeIbHOCTh B cdepe JOIIKOIBHOTO,
HAvYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, cpeaHero odmero o0pa3oBaHusi) (BOCIHUTATENb, YUUTENb)»
(pen. ot 16.06.20191.) (mpuka3 MunuctepctBa TpyAa 1 connanbHoil 3a-mutel PO ot 18.10.2013 Ne 5444,
C M3M., BHECEHHBIMH TIpHKa3oM MuHHCTEpCTBA TpyAa U coramutel PO ot 25.12.2014 Ne 11151 u ot
05.04.2016 Ne 422un) — URL: https://www.garant. ru/products/ipo/prime/doc/70435556/ (nara
obpammenus: 10.03.2021).

[Mpodeccuonanbueiit crannapt «llegaror OMOTHUTENLHOTO 00pa30BaHUs AETEN U B3POCIBIX» (IIpUKa3
MunucrepctBa Tpyaa M coruanbHod 3ammuThl PO ot 05.05.2018 Ne 298H «OO6 yTBepkIeHUH
npocdeccroHanbHoro crangapra «llemaror nononHuTensHOro 00Opa3oBaHus JET€d U B3POCIBIX») —
URL: https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy- blok/natsionalnyy-reestr-
professionalnykh-standartov/reestr-professionalnykh-
standartov/index.php?ELEMENT _ID=48583 (nata oOpamienus: 10.03.2021).

DenepanbHbIil TOCYIAPCTBEHHBIM 00pa30BaTeNIbHbIA CTaHAAPT OCHOBHOTO 00IIero oOpa3zoBaHus (yTB.
npuka3oM MunucrepcTa oopasoBanus 1 Hayku Poccuiickoit @eneparu ot 17.12.2010 Ne 1897) (pen.
ot 21.12.2020) — URL: https://fgos.ru (nata oopamenus: 10.03.2021).
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@enepanbHBI TOCYJAPCTBEHHBIH 00pa30BaTENbHBIA CTaHAAPT CcpeaHero obmiero oOpa3zoBaHus (yTB.
npukazoM MuHucTepcTBa 00pazoBanus u Hayku Poccuiickoit @eneparym ot 17.05.2012 Ne 413) (pen. ot
11.12.2020) — URL.: https://fgos.ru (mata oopamenus: 10.03.2021).

MeTtoaryeckre peKOMEH IAIlH MO CO3IaHUI0 U (PYHKIIMOHUPOBAHHIO IETCKUX TEXHOIAPKOB
«KBanropuym» Ha 0aze oOuieoOpa3oBaTenbHbIX oOpraHuzanuil (yTB. pacmopsikeHrHeM MuHHCTEpCcTBa
npocBemienuss  Poccuiickoit  ®enmeparun ot 12.01.2021  Ne P-4) — URL: http://www.
consultant.ru/document/cons_doc_LAW_ 374695/ (nata oopamenus: 10.03.2021).

Metoanueckre peKOMEHIAIMU M0 CO3/IaHUI0 U (YHKIMOHMPOBAHUIO LEHTPOB IU(POBOro0Opa3oBaHUS
«IT-xy6» (yTB. pactnopspkeHrneM MunucTepeTBa npocseienus Poccuiickoit @enepanuu ot 12.01.2021 Ne
P-5) — URL: http://www.consultant.ru/document/cons_doc_ LAW 374572/ (mata oOpareHus:
10.03.2021).

Metonuueckue peKOMEHAAMU MO CO3JaHUI0 W (YHKIMOHMPOBAHUIO B  00II€00pa30BaTEIBIbIX
OpraHu3alusaX, PACIHOJIOKEHHBIX B CEIBCKOM MECTHOCTM M MAJbIX TOpPOJax, LEHTPOB 0OOpa30BaHUS
€CTECTBEHHOHAyYHOH ¥  TexHoioruueckoil HampasneHHocTedl («Touka pocTta») (yTBEpP)KAEHBI
pacmopsbkeHneM MunncrepcetBa mpocsenieHus Poccuiickoit @enepanuu 0112.01.2021 Ne P-6) — URL:
http://www.consultant.ru/document/cons_doc_LAW _374694/(nata oopamenus: 10.03.2021).

OcHOBHBIE IOHATHA H TEPMHHDbI

CrnpaBo4YHHK

«IT-ky6» — 1eHTp oOpa3oBaHuS JeTell MO MPOrpaMmaM, HAMpaBICHHBIM Ha YCKOPEHHOE
OCBOCHHE AaKTyaJbHBIX M BOCTPEOOBAaHHBIX 3HAHWH, HABHIKOB W KOMIICTCHIUH B cdepe
MH(OPMALIMOHHBIX TEXHOJIOTHH.

YuuBepcaiabubie yueOHble aeiictBus (YYJI) — COBOKYMHOCTH CHOCOOOB JEWUCTBHIA
o0yuaromerocsi, KoTopasi 00eCIe4rBaeT ero CrocoOHOCTh K CaMOCTOATEIHHOMY YCBOSHHUIO HOBBIX
3HaHW, T. €. CIOCOOHOCTh CYOBEKTa K CaMOpa3BUTUIO W CAMOCOBEPIIEHCTBOBAHUIO MyTEM
CO3HATEJIBHOT0 ¥ AKTUBHOTO MPUCBOEHHSI HOBOT'O COL[MATIBHOTO OTBITA.

S3bIK MpOrpaMMupoBaHus — (HOPMaNBHBIN A3bIK, MPEACTABISIONHN c000i HAGOPPOPMATHHBIX
MIPABUJI, IO KOTOPBIM MUIIYT KOMITBIOTEPHBIE IIPOTPAMMBI.

Python — s3bIk IpPOrpaMMHpPOBAaHHs BBICOKOTO YPOBHS, MPHUMEHSEMBIA Ui pa3pabOTKU
CaMOCTOATENIBHBIX NPOTPaMM, a TaKXkKe U CO3AAHUS MPUKIAJIHBIX CIEHAPUEBB CAMBIX Pa3HBIX
00MacTsIX MPUMEHEHUS.

OmnepaTtop — KOHCTPYKIMS sI3bIKa, OMpeAessIomas KoMaHay (Habop KOMaHI) s3bIKa
POrpaMMUPOBAHUS, 3a/JAI0IIAsl BBIIOJHEHNUE ICHCTBUN.

Ycii0BHBII onmepaTop — onepaTop, KOTOPBIM HCHONb3yeTcs Ui BEIOOPA BHITIOTHEHUS TOW HIIH
VHOM TIOCJIEI0BATENILHOCTH JCUCTBUM B 3aBUCUMOCTH OT MCTHHHOCTH WJIH JIOXKHOCTH HEKOTOPOTO
YCIIOBHUS.

OnepaTop nuKJIa — oneparop, KOTOPbIM BHIOIHAET OIHY U TY )K€ TIOCJIEJ0BATENbHOCTD IEHCTBUN
HECKOJIbKO pa3; KOJWYECTBO MOBTOPEHHH MO0 3aJaHo, JUOO 3aBUCUT OT WUCTUHHOCTH WIIH
JIOKHOCTH HEKOTOPOTO YCIOBUSI.

Cnucoxk — ynopsgoueHHast U3MEHseMast TTOCIIeI0BaTeIbHOCTD JIEMEHTOB Pa3IMYHOTO THUIIA.
Koprex — ynopsaoueHHast Heu3MeHsieMas OCIeA0BaTeIbHOCTh AIEMEHTOB pa3- TMYHOIO TUTIA.
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NPOrPAMMMWUPOBAHMUE CETb LIEHTPOB L®POBOTO
OBPA30OBAHWA OETEU «IT-KYBE»
HA AA3bIKE PYTHON

CnpaBoOYHMK

Benomorare/bHbII aITOPUTM — JITOPUTM, BBITONHSIOIMA HEKOTOPYIO 3aKOHUECHHYIO M0/3a/a4y,
KaK [PaBUIIO, CO3AETCA I MHOTOKPATHOTO BBHIIIOJHEHUS; B OCHOBHOM aJTOPUTME BBI3BIBAETCS 110
nMenu. B s3pike Python MokeT peann3oBbIBaThCs BBUAE (DYHKITHH.

[i]
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A

i}

]

] CC’& i
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]

IToaxoabl K CTPYKTYPHPOBAHUIO MATEPUAJIOB

Coneprkanue 00ydeHHs 110 JaHHOH MporpaMMe MOXKET OBITh TPEACTABICHO CIICAYIOIIUMHUPA3IeIaMH.
1. 3HakoMcTBO O cpeoi nporpammupoBanus Python. [lepemenHsie.
2. TlepBsie mporpamMmbl Ha si3bke Python, OCHOBHBIE OTIEPATOPBI.
3. Vcnousiii onepatop if.
4. Iukisl B s361Ke Python.
5. Cnucku B si3pike Python.
6. Pabora co ctpokamu B Python.
7. Pabora ¢ pyukimsmu B Python.
8. Koprexu B si3bike Python.

JInst xaxkzioro pasjena IOATOTOBJIEHBI J1a0OpaTOpHble pPabOThl, BKIIOYAIOLIME: HEOOXOJUMBIN
TEOPETUUECKUI MaTepHal ¢ MpUMepaMu, MPAKTHYECKYIO YacTh C OMMCAHUEM XOJa padOThl, YKa3aHUSIMU
¥ TI0 BBITIOJIHEHHIO M KOHTPOJBHBIMU BOMPOCaMH. Takke UMEIOTCSA TUIAKTUUECKHE MaTepualibl oOriei
HAMpPaBJICHHOCTH, KOTOPHIE MOXHO HCIIOIB30BaTh MpPU IMOJATOTOBKE IMpPENoaBaTesiell W ydJamuxcs K
3aHATHUSIM, IPH BBITIOTHEHUH 1Ta00PaTOPHBIX padoT.
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MartepuaabHO-TeXHMYECKAs 0a3a
neHTpa uudposoro oopazosanus aereu «IT-kyo»

M®YV (npunTep, ckaHep, Konup) (padouee MecTo neaarora) — 1 mryka
WEB-kamepa (pabouee mecto nemarora) — 1 mryka

Haymuaukn (pabouee mecto oOyuatomerocs) — 12 mTyk

HoyrOyk tum 2 (pabodee mecto oOy4aromierocs) — 12 mryk

HoytOyk tum 1 (pabodee mecto negarora) — 1 mryka

MoHO00709HOE HHTEPAaKTUBHOE YCTPOICTBO — | mTyKa
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NPOrPAMMMWUPOBAHMUE CETb LIEHTPOB L®POBOTO
HA ﬂ3bIKE PYTHON OBPA30OBAHWA OETEU «IT-KYBE»

1]

Pabouast mporpamma
JIONOJTHUTEIbHOr0 00pa30BaHMs I/ OPraHU3aluu padoThbI
no TeMaTu4eckomy Hampasienuio «IIporpammupoBanue Ha si3bike Python»
NeATeJIbHOCTH HeHTpa uudposoro odopazosanus aerei «IT-kyd»

Basicno!

Kak Obu10 CcKa3zaHO paHee, LENbI0 MPOrpaMMbl [0 TEMaTHYECKOMY HAIPaBICHUIO
«[IporpammupoBanue Ha si361ke Pythony sBiseTcst u3yuenne OCHOB MPOrPaMMHUPOBAHUS Ha S3bIKE
Python, ocHOBHBIX MPHEMOB HAIKCAHKS MPOrPaMM Ha COBPEMEHHOMS3bIKE POrPAMMHUPOBAHHS,
pa3BUTHE AITOPUTMUYECKOTO MBILIIEHUS yJaIUXCs,TBOPYECKHX CIIOCOOHOCTEH, aHATUTUUECKUX
1 JIOTUYECKUX KOMIETCHIUH.

Il1anupyembie pe3yabTaThl 0CBOEHHUS] MPOrPAMMBbI

JIn4HOCTHBIE Pe3yJIbTATHI:
* (opMupOBaHHE YMEHHUS CaMOCTOSTENBHOM JESATENbHOCTH,;
* (opmupoBanne ymeHus padoTaTth B KOMaHIE;
’ (bopMI/IPOBaHI/Ie KOMMYHHKATUBHBIX HABBLIKOB;
* (opmMHpOBaHNEe HaBBIKOB aHAIIM3A M CAMOAHAIIH3a;
* (QopMupoBaHHE INEIEYCTPEMIEHHOCTM M  YCHIUYMBOCTH B  TIpOLECCe  TBOPYECKOH,
UCCIIE0BATENbCKON PabOThl U yueOHOM eI TeTbHOCTH.

IpenmeTHbIE pe3yabTaThI:
* (hopMupOBaHHE TIOHATHI «aNrOPUTM», «IIPOTPAMMay;
* (opMHupoBaHHE MOHITHI 00 OCHOBHBIX KOHCTPYKIHMSX si3bIKa HporpammupoBanusi Python,
TaKUX Kak oreparop BetBienus if, oneparopsl mukia while, for, BcmomorarenbHbie arOPUTMBL;
* (hopMHpOBaH¥e MOHATHIA O CTPYKTYpaX JaHHbIX sI3bIKa IporpamMMupoBanust Python;
* (opmMupoBaHME OCHOBHBIX NPUEMOB COCTABICHUS MPOTPaMM Ha S3bIKE MPOrPaMMHPOBAHUS
Python;

. (bOpMI/IpOBaHI/IC AJITOPUTMHUYICCKOTO U JIOTUYECKOT'O CTHJICH MBIIIJICHUS.

MeranpeameTHbIe pe3yJbTaThbl:

¢ ($opMUpOBaHHE YMEHHUS OPUEHTUPOBATHCS B CHCTEME 3HAHWIL,

+ (dopmupoBaHHE YMEHHUS BbIOMpaTh HambOomee >¢PQEeKTUBHBIE CMOCOOBI pEIICHHs 3a1ad Ha
KOMITBIOTEPE B 3aBUCMOCTH OT KOHKPETHBIX YCIOBHIA;

¢+ (opmupoBaHHE MPHEMOB TPOCKTHOM JIEATENLHOCTH, BKJIIOYAs YMEHHS BHICTH MPOOIeMy,
bopMyITUpOBaTH TEMY U II€JIb MPOEKTAa, COCTABIIATH IIAH CBOCH AEATEIHHOCTH, OCYIIECTBIATH
JeUCTBUS [0 peatu3alliy I1aHa, pe3ysibTaT AeSTeNbHOCTH COOTHOCHTD C LeJbI0, KIacCU(UIIPOBATb,
Ha0JI0/1aTh, TPOBOAUTH AKCIEPUMEHTHI, J€NaTh BBHIBOJBI M 3aKITIOUCHHS, JOKA3bIBaTh, 3alIUNIATH
CBOM UJIEU, OIICHUBAThH PE3yJIbTAThl CBOCH PabOTHI;

+ (dopMUpOBaHHE YMEHHS PaCIPEENATh BpeMs,

* (dopMHpOBaHUE YMEHHI yCIICITHOW CAMOIIPE3eHTAIIU .

B coaepxkaHue 9
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2

NMPOrPAMMUPOBAHME
HA A3bIKE PYTHON

28 W=
I o " CETb LEHTPOB UM®POBOTO
OBPA30OBAHWA AETEW «IT-KYBE»
B 8 TemaTuyeckoe miaHupoBanue
=]
Ne Tema Conep:xaHue IesieBast ycTanoBKa Kox-Bo yacoB OcHoBHbIE BU/bI OGopynoBanue
n/m YPOKa AesITeJbHOCTH 00y4Yaromuxcs
Teop. |IIpaxT. na ypoxe/
BHEYPOYHOM 3aHATHH
1 Buaxomcmeo co 3HAKOMCTBO CO CPEIOM O3HaKOMJICHHE CO 3 3  |HaGmonenue 3a pabortoit KowmrmbroTep,
cpedoii MPOrpaMMUPOBAHUS Ha SI3bIKE  [CPEIO [YUUTENs, CAMOCTOSTENbHAS [IPOEKTOP,
npocpamMmupoBarus Ha Python, N3Y4YCHUC OCHOBHBIX MporpaMMUpOBaHUA Ha pa60Ta Cco cpe)10171 MHTCPAKTUBHAsA
1361ce Python. hIeMeHTOB HHTepdeiica, 3amyck a3bike Python, m3yuenue nporpammupoBanus Python,  |[mocka
[lepementvie mporpamMMsl. M3yueHne MOHSTHHIOCHOBHBIX HHCTPYMCHTOB OTBETH! HA KOHTPOJIBHBIE
«IIEpPEeMEHHAs), «3HAUCHHE CpeIbl, U3YUCHHUE MOHATHS BOITPOCHI
EepEeMEHHOIDY «TIepeMEeHHas», 3a1aHue
3HAYEHUS [IEPEMEHHOU
2 |lepevie npocpammer  [Hammcanue npocThIX mpo- O3HaKOMIICHHE C 3 3  |HaOmonenwue 3a paboToit Kowmmbrorep,
Ha sizeike Python, TpaMM Ha SI3bIKE OCHOBaMH HAIUCAHUS [YUUTEIS, CAMOCTOSTEIbHAS [IPOCKTOD,
ocHoeHbleonepamoppl  [IPOrPAMMHUPOBAHUS Python, [IpPOrpamMM Ha SI3bIKE paboTa co cpenoit MHTCPAKTUBHAA
BHAKOMCTBO C OIlEpaTopaMu MPOTrpaMMUPOBAHUS nporpammupoBanus Python,  [10CKa
NpUCBAaMBaHMs, BBOJIA/BbI- Python, pabora ¢ OTBETHI HA KOHTPOJIBHBIE
BOJIa IAHHBIX, pa3padoTKa orepaTopamu MpUCBaruBa BOITPOCHI
MpOTpaMM, PEATU3YIOMINX HUsI, BBOJa/BbIBOIA
ITUHEHHBIE aIrOPUTMBI Ha ITaHHBIX
S13bIKE TPOrPaMMUPOBAHUS
Python
3 |Venosuwiii onepamop if (Popmar oreparopa BeTBieHus [O3HAKOMIJICHHE C 6 6 Hab6mronenue 3a pabotoit Kowmmbrorep,
if Ha a3bIKE [YCJIOBHBIM OIIEPATOPOM [YUUTENs, CAMOCTOSTENbHAS [IPOEKTOP,
nporpaMmupoBanus Python, (i Ha s3bike paboTa co cpeoi MHTEPaKTUBHASL
pa3paboTKa mporpamm, IMPOTrpaMMHUPOBAHUS nporpammupoBanus Python, HOCKa
[PEaTU3YIOINX YCIOBHBIE Python OTBETHI HA KOHTPOJIBHBIE
QITOPUTMBI BOITPOCHI

INHVEO0dUNWNVYd10dU
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BKpaH, OCHOBHBIE (YHKIIUH 10
[paboTe CO CIIUCKAMHU B SI3BIKE
nporpamMmupoBanus Python

BOTIPOCHI

IIpooondicenue
Ne Tema Conep:xanue [eneBasi ycTaHOBKA Kosi-Bo yacos OcHOBHBIE BUABI OGopynoBanue
n/n YpOKa AesITeJbHOCTH 00y4Yarouuxcs
Teop. | IIpaxT. Ha ypoKe/
BHEYPOYHOM 3aHSATHH
4 \[Quxnel 6 azvike @Dopmar oneparopa LUKIIAC O3HaKOMIICHHE C 5 5  |HaOmronenwue 3a paboToit KommsroTep,
Python npexyciouem While, oneparopamu rukina for, VYHMTENS, CAMOCTOSTEbHAS POCKTOD,
omepaTopa IHMKIIA C mapa- while s3pika paboTa co cpeoi MHTEPAKTUBHASA
metpom TOr Ha s3bIKe MpOrpaMMMpPOBaHUS nporpammupoBanus Python, /I0CKa
nporpammuposanus Python,  [Python OTBETHI Ha KOHTPOJbHbIE
pa3paboTKa Mmpo- rpamm, BOTIPOCHI
[IMKITMYECKUE aIrOPUTMBbI
5 |Pewenue 3adau no Pentenne rononHuTenpHbIX3aAa4 [O3HAKOMIICHUE C 10 (CamocrosiTenpHOE pelIeHHE Kommsrorep,
U3yUeHHbIM MmeMaM 10 TeMaM « Y CIIOBHBIN OCHOBHBIMH 3agay MPpOCKTOD,
OIepaTop if», « L IMKJIBI B A3BIKE [OTIEPATOPAMH S3bIKA MHTCPpAKTUBHAA
Python» MPOrpaMMHUPOBAHHS MocKa
Python
6 |Koumponvnas paboma [Pemenue 3agau [TpoBepka Moay4eHHbIX 4 |CamocrosiTenbHOE Kommsrorep,
HaBBIKOB I10 TEMAM BBIIIOJIHEHUE ~ KOHTPOJIbHBIX ~ [IPOCKTOD,
«Y CIIOBHBIH OmepaTop BagaHui MHTEpaKTUBHAs
i, « uKIBI BsI3bIKE noCcKa
Python»
T |Cnucku @ asvixe IMoHsTHE «CITUCOK» B SA3BIKE O3HaKOMIIEHHE C 10 7 Hab6mronenue 3a pabotoit Komnbrotep,
Python mporpamMmupoBanus Python,  [morsTHEM «CrICOK» B [VUUTEIS, CAMOCTOSTEbHAS MPOEKTOP,
CO3/1aHME CIMCKA,PAa3IUYHBIE  [A3BIKE paboTa co cpenoit MHTEPAKTHBHAA
CTIOCOOBI 3aJaHMs CTTUCKA, MpOorpaMMHPOBAHUS nporpammupoBanus Python, JI0CKa
BBIBOJ] DJIEMEHTOB criMcka Ha  |Python OTBETHI HAa KOHTPOJIBHBIE
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8 |Paboma co [ToHsTHE «CTPOKa» B A3BIKE O3HAKOMIICHKE C 5 HaGronenue 3a paboToit KowmmsroTep, %
cmpoxamu 6 s3vike nporpaMmupoBanus Python, [MOHATUEM «CTPOKA» B [YUMTEIS, CAMOCTOSATEbHAS [MPOCKTOP, 9|
Python pa3IMYHbIE CIIOCOOBI 3a/1aHUS  [A3BIKE paboTa co cpenoi MHTCPAaKTHBHAS ;

CTPOK, OCHOBHBIC (DYHKIIUK IO  [POTPaMMHUPOBAHHUS nporpamMmmupoBanus Python,  [10CKa 2
paboTe co CTpokamu B si3bike  [Python OTBETHI Ha KOHTPOJIBHBIC =
nporpammupoBanus Python BOTIPOCHI %
o
o]
>
I
9  |Pewenue 3a0au no Pemienye NOMONMHUTENBHBIX O3HaKOMIICHUE C 10 CaMocTosTeNnbHOE peleHre Kommsrotep, ﬁ
U3YUEHHbIM MeMaM Bamad 1o reMaM « CIIUCKH B OCHOBHBIMHU Bagay [IPOCKTOD,
s3bike Pythony, «Pabota co OIIEpaTOpaMU S3bIKa MHTCPAKTHBHAS
cTpokamu B si3bIke Python» MporpaMMHPOBAHUS A0CKa
Python
10 [Kommponvnas paboma |Pemenue 3anaq [TpoBepka MOJyYEHHBIX 4 CamMocTosTeTbHOE Kowmmbrorep,
HABBIKOB 110 TEMAM BBITIOJTHEHHE KOHTPOJbHBIX ~ [IPOCKTOP,
«CIIICKU B A3BIKE BagaHHuU MHTCPAKTABHAA
Pythony, «Pabora co Imocka
cTpokamu B Python»
11 |Paboma c pynxyusmu |BermomoratenbHblil anroput™  (O3HAKOMIIEHHE C 6 Habronenue 3a paboToii Kowmmsrorep,
6 Python Npy pa3padoTKe MPo-TpaMM,  [TOHATHEM «(QYHKIHA» B [YIUTENs, CAMOCTOATEIbHAS HIPOEKTOD,
MOHSTHE «(PYHKIUSD» B SI3BIKE  [I3BIKE [paboTa co cpeoit MHTCPAKTUBHAS
nporpammupoBanus Python,  [mporpammupoBanmns nporpammupoBanus Python,  [10CKa on
omicanne (yHKIHH, CTpykTypa [Python, ommcanue OTBETHI Ha KOHTPOJIbHBIE %E
(yHKUMH, 0OpaleHneK (yHKIMH, OCHOBHBIE BOIIPOCHI o
(YHKIMH B TEKCTE IPOrPaMMBbI, [IPUEMBI CTPYKTYPHOTO ;I_: g
. =&
NpUEMBI HAITMCAHKS IPOTPaMM  [[IPOrPaMMHUPOBAHUS BE
C UCTIONIb30BaHUEM i%
BCIIOMOTaTeIbHBIX -
AJITOPUTMOB %0
W
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Ilpooonscenue
Ne Tema Conep:xanue [HeneBas ycTaHOBKA Koui-Bo yacoB OcHoOBHbIE BUBI O6opynoBanue
n/n YpPOKa AeSITeTbHOCTH 00yJaronuxcst
HA ypoke/
Teop. | IIpakrT. M
BHEYPOYHOM 3aHATHH
12 |[Kopmeocu 6 azvixe [MoHsTHE KKOPTEX» B S3BIKE O3HAaKOMIIEHHE C 6 6 Hab6mronenne 3a paboToii Komnbrorep,
Python nporpammupoBanus Python,  [monsTHeM «KopTex» B [VUUTEIS, CAMOCTOSTENbHAS [MPOEKTOD,
CO3JIaHNE KOPTEKa, OCHOBHBIE  [SI3BIKE pabota co cpeaoii MHTEpaKTHBHAS
(GyHKuHM mopaboTte ¢ MpOrPaMMHPOBAHHS mporpamMmmupoBanus Python, — [10CKa
KOPTEKaMU B SI3BIKE Python OTBETHI HA KOHTPOJIBHBIC
mporpamMmupoBanusPython BOITPOCHI
13 |Unousuoyanvroe Pa3paborka uHAMBHAyaIbHOrO |(CO3MaHKe TIPOCKTa Ha 22  (CamocTosTeNbHAS Kowmmbrorep,
Baoanue MJIY TPYIIIIOBOTO MPOEKTa HA  [I3BIKE MHIMBUyaJlbHasd WK rpynmnoBas [IPOCKTOP,
SI3BIKE TIPOTPaMMHUPOBAHUSA [IPOrpaMMHUpPOBAHUS MIPOEKTHAS IEATENBHOCTD MHTCPAKTUBHA
Python Python Inocka
14 \Umozosvie 3anamus  [3alUTa MHAUBUAYAIBHBIX WX  [3AIWTA TPOEKTA 4 |CamocrosiTebHAS KowmrbroTep,
[PYIIIOBBIX TIPOEKTOB, MHIUBHUAYAJIbHAS WM IpymmoBas [IPOCKTOD,
MOABEIACHIE UTOTOB Kypca MPOEKTHAS NEATENBHOCTD MHTCPAKTUBHAA
mocka
Hmoeo: 144
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NMPOrPAMMUPOBAHME CETb LLEHTPOB LIU®POBOrO

OBPA3OBAHMWSA AETEM «IT-KYB»
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Conep:xanue v popma opranu3anuu y4eOHbIX 3aHATHIH

IInanpl y4eOHBIX 3aHATHI

1. 3naxomcmeo co cpedoii npocpammuposanus na asvike Python. Ilepemennsie
PexomenayeMoe KOIMYEeCTBO YacOB Ha IAHHYIO TeMy — 6.

Ilnanupyemble pe3yJabTaThi:

npeomemHuvle: TONYYEHUE HABBIKOB Pa0OTHI B Cpejie MpOrpaMMupoBaHus Ha s3bike Python, m3ydeHue
OCHOBHBIX HHCTPYMEHTOB CpPEJIbl, U3yUCHHUE TIOHATHUS «IIEPEMEHHAs», 33]JaHHE 3HAUCHHSI [IEPEMEHHO;
MemanpeomenHule. yMEHHE KOHTPOJIUPOBATh M KOPPEKTUPOBATh YUEOHYIO JIEATEIbHOCTh,CIIOCOOHOCTD
CTaBUTh U (QOPMYIHPOBATh 1 ceOs Henu JACHCTBHIA, MPOTHO3MPOBATh PE3YJbTAThl, aHAIM3UPOBATH HX
(MpUYEM Kak TOJIOKUTEIBHBIE, TAK U OTPHUIATEIbHBIC);

JIUYHOCMHbIE. TOTOBHOCTH M CHOCOOHOCTh OOYYalONMXCS K CaMOpa3BUTHIO M JIMYHOCTHOMY
CaMOOTIpeIeIeHNI0, C(HOPMUPOBAHHOCTh HABBIKOB COTPYAHHYECTBA CO CBEPCTHUKAMHE; TOTOBHOCTH U
CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CAMOOOPA30BAHHIO.

OOopynoBaHue W MaTepHAJIbI: KOMIBIOTED, MPE3CHTAIMOHHOE 000pYI0BAHHUE.

Pacnpenenenne JgaGopatopubix paGor: pabdora 1 — wu3yyeHHE TEOPETHYECKOr0 MarepHaia
JTa00paTOPHOM pabOThI, BEITIOJIHEHHE JTA00PATOPHOM pabOTHI.

2. Ilepsvie npozpammer na azvike Python, ocnoensie onepamoput
PexomeHyeMoe K0IMuecTBO 4acoB Ha IaHHYIO TeMy — .

[lnanupyemblie pe3yabTaThI:

npeomemHyle: TIONYYCHHE HABBIKOB CO3/[AHUS MEPBBIX MPOTPAMM B CPEJie MPOTPAMMUPOBAHUS Ha SI3BIKE
Python, n3ydeHme OCHOBHBIX omepaTopoB s3bika Python, BBOma/BbIBOfA JaHHBIX, BCTPOCHHBIX
dyHKIH;

MemanpeomeniHble. YMEHHE KOHTPOJIUPOBATh M KOPPEKTUPOBATh YUEOHYIO JIEITETbHOCTB,CIIOCOOHOCTD
CTaBUTh W (POPMYIHPOBATH JUIS CeOS IeNH JCHCTBHM, MPOTHO3HPOBATH PE3YJbTATHI, aHAIM3UPOBATH HX
(MpUYEM Kak TONIOKUTENBHBIE, TAK U OTPHUIATENbHBIC);

JUYHOCMHblE. TOTOBHOCTh M CIHOCOOHOCTh OOYYalOIIMXCS K CaMOpa3BUTHUIO M JIMYHOCTHOMY
CaMOoOTIpe/IeIeHNI0, CHOPMUPOBAHHOCTh HABBIKOB COTPYAHHYECTBA CO CBEPCTHUKAMH; TOTOBHOCTH U
CTMOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CAMOOOPa30BAHUIO.

OGopynoBaHue M MaTepHaJbl: KOMIBIOTEp, TPE3EHTALIOHHOE 000pYI0BAHHUE.

Pacnpenenenne s1adopaTopHbix pador: pabotsl 2.1, 2.2 — u3yueHHE TEOPETUYECKOTro MaTepHana
1abopaToOpHOI pabOTHI, BBINOIHEHUE Ta00PaTOPHOI pabOTHI.

3. Ycnoenwiit onepamop if
PexomeHyeMoe KOIHYECTBO YacoB Ha JaHHYIO Temy — 12.

Ilnanupyembie pe3yJabTaTh:

npeomemubie: OTyYeHHe HABBIKOB UCIIOIb30BaHUs YCIOBHOTO oreparopa if B cpejie mporpaMMHupOBaHus
Ha si3p1ke Python, paspaboTka mporpamm, peanu3yonmx pa3BeTBISIONINECIaTTOPUTMEI;
MemanpeomeniHble. YMEHHE KOHTPOJIUPOBATh M KOPPEKTHPOBATh YUEOHYIO JIEITETbHOCTB,CIIOCOOHOCT
CTaBUTb U (opMyJupoBaTh Uil ceOs Ienu AeHCTBUIL, MPOrHO3UPOBATh PE3yJbTaThl, aHAIM3HPOBATH UX
(mpuuéM Kak MONOKHUTENbHBIE, TAK U OTPULIATENbHBIE);

JUYHOCMHblE. TOTOBHOCTb U CHOCOOHOCTh OOYYaOMMXCS K CAMOPA3BUTHIO M JHYHOCTHOMY
caMooIpeieieHn0, c(hOPMUPOBAHHOCTh HABBIKOB COTPYAHHUUYECTBA CO CBEPCTHUKAMH; TOTOBHOCTH U
CTMOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CAMOOOPa30BAHUIO.

B coaepxkaHue 15
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OGopynoBaHHe W MaTepHAaJbl: KOMIBIOTED, TPE3CHTAIMOHHOE 000pYI0BAHHUE.
Pacnpenesienue JjgadopaTopHbix pador: pabotsl 3.1, 3.2 — wu3y4yeHHE TEOPETUYECKOrO MaTepHasa
7a00paTOPHOM pabOTHI, BRITIOJIHEHHE JTA00PATOPHOM pabOTHI.

4. Iuknwt 6 s3vike Python
PexoMeHIyeMoe KOJMYeCcTBO YacoB Ha JaHHyo Temy — 10.

Ilnanupyemble pe3yJabTaThi:

npeomemHusle. ONyYeHHE HABBIKOB MCIIONB30BAHUS OMEPATOPOB IMKJIA B Cpele MPOrPaMMUPOBAHUS Ha
s3pike Python, pa3paboTka mporpamm, peaiu3yronmx MUKINYECKUE alrOPUTMBI,

MemanpeOomeniHble. YMEHHE KOHTPOJIHMPOBATh W KOPPEKTHPOBATh YUEOHYIO NEATEIbHOCTH, CIIOCOOHOCTB
CTaBUTH U (POPMYIIHPOBATH IS ceOsl LMK ICHCTBUM, MPOTHO3UPOBATH PE3YJIbTAThI, AHAM3UPOBATH UX (TIPHIEM
KaK MOJIO)KHUTEIbHBIC, TAK M OTPUIIATEIBHEIE);

JIUYHOCMHblE. TOTOBHOCTH W CHOCOOHOCTh OOYYAlOIMXCSA K CAaMOPa3BUTHUIO W JIMYHOCTHOMY
CaMOOTIpeIeIeHNI0, CHOPMUPOBAHHOCTh HABBIKOB COTPYJHHYECTBA CO CBEPCTHHKAMHU; TOTOBHOCTH U
CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CAMOOOPA30BAHHIO.

OOopynoBaHue W MaTepHAJIbl: KOMIBIOTED, MPE3CHTAIMOHHOE 000pYI0BAHHE.

Pacnpenesienue mnadopatopubix pador: pabotel 4.1, 4.2 — wu3ydeHHe TEOPETUUECKOTO MaTepuaa
71a00paTOPHOM pabOThI, BEITTIOJIHEHHE JTA00PATOPHOM pabOTHI.

5. Cnucku 6 sizvike Python
PekoMeHayeMoe KOJIM4ecTBO YacoB Ha JJaHHY0 Temy — 17.
Ilianupyemble pe3yabTaThi:
npeomenmHubie: TONTy4IeHNE HABBIKOB UCTIOJIb30BAHUS CIIMCKOB B CpeJie MPOrpaMMHUpOBaHusHa s3bike Python,
pa3paboTKa MPOrpamMMm, PeaTu3yIouX padoTy CO CTPYKTYpaMH JaHHbIX;
MemanpeOmemHyle. YMEHHE KOHTPOIMPOBATH U KOPPEKTUPOBATH YUEOHYIO JESATENHHOCTH, CIOCOOHOCTH
CTaBUTb U GOPMYIUPOBATH s ceOsI IeNH IEHCTBIMN, TPOTHO3UPOBATH PE3YNbTAThI, AHATM3UPOBATh UX (MPUUEM
KaK MOJIOKUTENbHbIE, TAK M OTPHUIIATENbHbIE);
JUYHOCMHble. TOTOBHOCTh M CIOCOOHOCTh OOydYaromMXcs K CAMOPa3BUTHIO U JTHYHOCTHOMY
CaMOOTIpeIeieHNI0, CPOPMHUPOBAHHOCTh HABBLIKOB COTPYAHHYECTBA CO CBEPCTHUKAMHU; TOTOB HOCTh U
CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOPa30BaHHUIO.
OGopynoBaHHe M MaTepHaJbl: KOMIBIOTEp, TIPE3CHTAMOHHOE 000pYI0BAHHME.
Pacnpenesienue gadopatopHbix padot: padcots 5.1, 5.2, 5.3 — m3yueHne TEOpPETHIECKOTO MaTepHaia
nabopaTopHOii pabOThI, BBINOTHEHHE 1a00paTOPHOI pabOTHI.

6. Paboma co cmpokamu 6 azeike Python
PexomenmyeMoe KOJIM4ecTBO 4acoB Ha TaHHYIO TeMy — 13.
[Lnanupyembie pe3yJabTaThl:
npeomemHble. TIONYYCHHE HABBIKOB MCIIOJIB30BaHUS CTPOK B CpeJ/ie TIPOrpaMMHUpOBaHus Has3bike Python,
pa3paboTka MporpamMm, peanu3yonmx padboTy co CTPOKOBBIMH JaHHBIMHU;
MemanpeOmenHple. YMEHHE KOHTPOIHMPOBATh W KOPPEKTHPOBATh YUEOHYIO NEATEIbHOCTH, CIOCOOHOCTB
CTaBUTH M (POPMYITHPOBATH TS ceOsl [EeNH ICHCTBUIA, MPOTHO3MPOBATH PE3YJbTAThI, AHAM3UPOBATH MX (TIPHIEM
KaK TOJIOKUTENbHBIE, TAK H OTPULIATEIbHbIC);
JIUYHOCMHblE. TOTOBHOCTH W CHOCOOHOCTh OOYYAIOMMXCS K CAMOPAa3BUTHIO W JIMYHOCTHOMY
CaMOOTIpEIeIIeHNI0, C(HOPMHUPOBAHHOCTh HABBIKOB COTPYIHHYECTBA CO CBEPCTHUKAMH; TOTOB HOCTh U
CTMOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CAMOOOPa30BAHUIO.
OGopynoBaHue M MaTepHaJbl: KOMIBIOTEp, TPE3EHTALOHHOE 000pYI0BAHHUE.
Pacnpenesienne nadopaTtopHbix pador: pabotel 6.1, 6.2 — wu3ydeHHWE TEOPETUUECKOTO MaTepHalia
1abopaToOpHOIi pabOTHI, BBINOJIHEHUE Ta00PaTOPHOI pabOTHI.
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7. Paboma ¢ ¢pynkuyusamu ¢ Python
PexomenayeMoe KoJIMYeCTBO 4acoB Ha JaHHYI0 Temy — 14.

Ilnanupyembie pe3yJabTaTh:

npeomemHuvle. TOTYyYCHHE HABBIKOB HCIONb30BaHMA (YHKIMA B cpele NporpaMMHpPOBAHHSHA S3bIKE
Python, pa3paboTka nporpamMmm, peau3yronmx paboTy co BCIIOMOTraTeIbHBIMHU aJIrOPUTMaMH;
MemanpeomeniHble. YMEHHE KOHTPOJIMPOBATh M KOPPEKTUPOBATh YUEOHYIO JIESITEIbHOCTD,CIIOCOOHOCT
CTaBUTh U (OPMYIHPOBATh Ui ceOs IeMH JCHCTBHI, MPOTHO3UPOBATh PE3YJIbTAThl, aHAIM3UPOBATH HX
(MpUYEM Kak TOJIOKUTEIBHBIE, TAK U OTPHUIATEIbHBIC);

JIUYHOCMHblE. TOTOBHOCTh M CIHOCOOHOCTh OOYYAlONMXCS K CaMOpa3BUTHIO M JIMYHOCTHOMY
CaMoOIpeIeieHH0, C(OPMUPOBAHHOCTh HABBIKOB COTPYIHUYECTBA CO CBEPCTHUKAMH; TOTOBHOCTH U
CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CAMOOOPA30BAHHIO.

OOopynoBaHue W MaTepHAJbI: KOMIBIOTED, MPE3CHTAIIMOHHOE 000pYI0BAHHE.

Pacnpenesienue JjgagopatopHbix pador: pabotel 7.1, 7.2 — u3ydeHHE TEOPETUUECKOTo MaTepuala
7a00paTOPHOM pabOThI, BEITTIOJIHEHHE JTA00PATOPHOM pabOTHI.

8. Kopmeorcu 6 sazvike Python
PexomenyeMoe KoIMuecTBO 4acoB Ha JAHHYIO TeMy — 12.

[lnanupyembie pe3yabTaThI:

npeomemHbie. TONYYeHNE HAaBBIKOB MCIIOJIb30BAHUS KOPTEXKEH B Cpee MpOorpaMMHUPOBAHUS Ha S3bIKE
Python, pa3spaboTka mporpamm, peanrusylonmx padoTy co CTPYKTypaMH JIaHHBIX;MemanpeomemHoie.
yYMEHHE KOHTPOJIMPOBATh W KOPPEKTHPOBAThH YYEOHYIO JEATCIBHOCTh, CIIOCOOHOCTH CTAaBHTh U
(popmynupoBath 171 cebs Lenu JeHCTBUM, MPOTHO3UPOBATh PE3YJbTAThl, AHATM3UPOBATh UX (IPUUYEM Kak
ITOJIOKUTECIIBHBIC, TaK U OTpI/H_IaTCJH)HBIC);

JIUYHOCMHbIE. TOTOBHOCTH M CIIOCOOHOCTH OOyYarommxcs K CaMOPa3sBUTHIO M JIMYHOCTHOMY
CaMOOIIPe/IeIICHNI0, CPOPMUPOBAHHOCTh HABBIKOB COTPYJHHUYECTBA CO CBEPCTHHUKAMHU; TOTOBHOCTh M
CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOPa30BaHHUIO.

OGopyoBaHHe H MaTepHaJbl: KOMIBIOTEp, MPE3CHTAMOHHOE 000pYyI0BAHHE.

Pacnipenenenne snabopatopHbix pador: paGota 8 — wu3yueHHE TEOPETHYECKOrO MaTepuana
n1abopaTopHOii pabOTHI, BBHIOTHEHHE Ta00paTOPHOI pabOTHI.

JuaakTuyeckune (cnpaBoYHbie) MATEPHAJIBI

Paboma co cpeooit npoepammuposanusn na szeike Python

Basicno!

B nansoM moco6uu Mel ormpaemcs Ha Python Bepcuu 3.x. Eciiu B Barieii onepaiioHHO# cructeme
yXke ycraHoBieH Python Bepcuu 2.X, TO BBl MOJKETE YCTAaHOBHUTH ITH JIBEBEPCHHU OJJHOBPEMEHHO B
OJIHOH OTIepallIOHHOM CHCTEME U MO BEIOOPY MCIOIb30BATHTY MM HHYIO BEPCHIO B 3aBUCUMOCTU
OT MOTpeOHOCTEH.

Jlanee paccmatpuBaercsi yctaHoBka Python Bepcuu 3.x B omepanmoHHBIX CHCTEMaX CEMEHCTBa
Windows.

JIns ycTaHOBKM HYXHO TmiepediTu B Opaysepe Ha o¢unuaneHyro crpanuiy Python: http://
www.python.org/download/ — wu 3arpy3uts mnocnemHioro Bepcuio Python 3.x. YcraHoBka
TIPOU3BOIUTCS CTAHAAPTHBIM CIIOCOOOM: TaK e, Kak 1 JTF00BIX Apyrux nporpamm Windows.
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s toro 4tobbl paborats ¢ Python u3 xomanmguoi crpokn Windows, HeoOX0auMo 3a1aTh3HaUECHHE
nepementoit PATH. Dto MoxHO chenats npu ycranoske Python, Beiopas mynkt AddPython 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)

WiﬂdOWS [¥] Add Python 3.8 to PATH

Puc. 3. Oxno ycranosku Python 3.x mms Windows

Jlnst HacTpoiiku nepemenHol PATH cHavana MOXHO B KOHTEKCTHOM MEHIO 3HAuKa KOMIIbIOTEpPa BbIOpaTh
nyHKT Ceoticmea WM HaXXaTh KHOTIKY [lyck, nanee BIOpaTh koMauay llanenvynpasnenus — Cucmema u
besonachocmv — Cucmema. [10TOM HaxKaTh KHOTIKY cieBa JJonoiHumenbHvle napamempsl cucmembl, 3aTeM
BBIOpaTh BKIANKY /lononnumensho. BHU3Yy HaxaTh KHOTKY [lepemenuvie cpedvl, B pasuene CucmemHvle
nepemennvie HaiTH mnepeMeHHyto PATH, BbiOpate €€ n HaxaTb KHONKY Pedakmuposams. (B paszHbIx
Bepcusix Windows Habop KOMaHAMOXKET HEMHOTO Pa3IHYaThCs. )

Jlasiee B KOHIE CTPOKH B molie 3nauenue nepemennot Hadpath: C:\Python3X, rae X — atoHoMep Bepcuu
Python. B mokazannom Ha pucyHke 3 mnpumepe — Bepcus Python 3.8, 3HaumT, Hy)KHO HaOpaTh:
C:\Python38.

Ecnu panee 3naucnne nepemenroit PATH 6s110 %SystemRoot%\system32;, Teneps OHO MPUMET BHT
%SystemRoot%\system32;C:\Python3x. Ecnu Bce Imard yCTaHOBKH BBIIIOJHECHBI MPABHILHO, TO
MO>KHO 3aITyCKaTh HHTEPIpETaTop U3 KoMan HOU cTpoku B Windows. UTOOBI OTKpPBITH KOHCOJIBHOE OKHO
¢ KoMaHaHOU cTpokoit B Windows, HaxkmuTe KHOTNKY [lyck W BbIOepuTe Bwinoanums. B mosBuUBIIEMCS
JIMAJIOrOBOM OKHe Habepute CMdu HaxkxmuTe KiaaBuiry Enter. Jlanee Habupaem cioo python u mposepsiem,
HeT Jin o1uboK (puc. 4).
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Bl C:\Windows\System32\cmd.exe - python - 0

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

:\Windows\system32>

C:\Windows\system32>

C:\Windows\system32>

C:\Windows\system32>

€:\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
.5.1 (v3.5.1:37a07cee5969, Dec 6 2015, ©1:54:25) [MSC v.1900 64 bit (AMD64)] on win32

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

Puc. 4. Pabora Python 3.X B komanzmoit ctpoke Windows

AunpTepHaTUBHBIN crioco0: cnonb3oBath | DLE — uHTerppoBannyro cpemy pa3paboTki HOOydeHUS Ha
s3bike Python, kotopas ycranasiuBaercs BMecte ¢ Python. JTis atoro Beiopats:/1yck — I[Ipoepammer —
Python 3.x — IDLE (Python 3.x) (puc. 5).

Python 3.8

. IDLE (Python 3.8 32-bit)

¥ python 3.8 (32-bit) HeaaBHue A0KyMeHTbI
% Python 3.8 Manuals (32-bit)

. Python 3.8 Module Docs (32-bit) Komnbrorep

Quest Software

R Maxens ynpasnenns

Ramus Educational
Rand Model Designer 7 YCTpoiicTea n NnpuHTEpSI

m

Registry Mechanic
F{Stlj(ji() r]‘)()r‘)iilﬂlﬁl,ll1() ){lﬂ()ll‘lé!ill!()
S
kype- . BoinonHuTs...
STDUtility

Puc. 5. 3amyck Python 3.x

Kak Tonpko Oyner 3amymen Python 3.x, Ha skpaHe MOSBUTCS NPHIJIAIIEHAE K BBOJY — CHMBOI >>> B
Hayalie CTPOKH, IIe BBl MOXKETEe YTO-TO HaOMpaTh. JTO HA3bIBAETCS KOMAHIHOH CTPOKOW MHTEpIIpeTaTopa
Python 3.x (puc. 6). [TopoOyem BBecTn B okHe npuriamenus print('TIpuser’) u Haxars kiasumy Enter. B
pe3ynbTate JOJKHO MOABUThCS cioBo «llpusery (puc. 7). KakBuauM, CHHTAKCHC S3bIKa MOCBEYNBACTCS,
pe3ynbTaT paboThl MPOTrPaMMBbI BBIJIEIAETCS CHHUMIIBETOM.
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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. Oxno 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')
Mpuser

>>>

Puc. 7. Oxno IDLE (Python GUI)

Crout 3ametuth, uto Python 3.x Beigaér pesynbraT padboThl HeMeIeHHO. Ho He Bcerja yo0HO ¢ TOUKH
3peHust paboThl C pa3HbIMU TPOrpaMMaMi HaOWpaTh MX B KOMaHIHOH CTpokeuHTeprperatopa. OueHb
BKHON COCTABIISIONICH ABISIETCS COXpaHEHHE MTPOrPaMMBI B (haiisie, 9T00bI TOTOM MOXHO OBLIO 3aITyCKaTh
€€ HeOrpaHNUEHHOE KOJIMYECTBO Pas.

Ha npakTrke B COBpeMEHHOM IPOrpaMMHUPOBAHUM UCTIONB3YIOTCS Pa3IMUHbIE peaKTOpbikoAa. CTOUT OueHb
OTBETCTBEHHO TOJOUTH K BHIOOPY peakTopa. XOpOIKil peaakTop MOMOXKET BaM JIETKO NMUCATh IPOrpaMMbl Ha
Python 3.x, nenath 3T0 MOHATHO, OBICTPO, KOM(OPTHO, MOMOXKET OBICTPEE PEaIM30BAThH BAILIU H/ICH.

B nHacrosiiee Bpems B Kpyry pa3paboTYMKOB YETKO ONPESTUINCH OCHOBHBIE TPEOOBAHUSK PEIAKTOPY KO/,
TaKue Kak: YMHBIH TOKMCK, MTOJICBETKA CHHTAKCUCa, 00pabOoTYHK OMUOO0K, MOAIepKKa 06a3 TaHHBIX U T. 1.

CnpaBo4yHuK

IDE (uHTerpmpoBaHHas cpesia pa3pabOTKH) — MporpaMma, mperHa3HadeHHas Ipa3paboTKu
nporpaMmmHoro obecrieyenus. CranaapTHeie MHCTpyMeHTHI |DE:

* TEKCTOBBIH pelakTop s 00paboTKH KOJa,;

* TPaHCIATOD;

* cpezcTBa cOOpKH;

* CpPEACTBA OTJIAJKH.

IDE, nopmepxuBarole MHOXECTBO  S3bIKOB IPOrpaMMHpOBAaHMS U COJEpKallue  Jpyrue
CTICIMATM3UPOBAHHBIE JIOTIOHUTENbHBIE (DYHKIMH, 3aHMMAIOT BHYHIMTENHFHOE MECTO B MaMATH M, KaK
IpaBUiIo, pabOTAIOT MEVIEHHO.
MoskHo chopmyarpoBaTh TpeOOBaHHSA K cpejie pa3padoTku nporpamm Ha Python 3.x, koTopsle yripomator
pa3paboTKy:
* BO3MOXHOCTb COXPAHHTH PabOTy M OTKPBITH €€ B TOM )K€ COCTOSHHI;
* 3aIyCK KO/Ia B Cpefie IPOrpaMMHUPOBAHHUS;
* BO3MOXXHOCTb OTJAJIKH;
* TIOJICBETKA CHHTAKCHCA — IS YI00CTBA BU3YaJbHOTO BOCHIPHATHS IPOTPAMMBI;
¢ aBTOMaTHyeckoe (opMaTHpoBaHHWE KONa, HampHMep, pPaclo3HABAHWE IBOCTOUMS B KOHIE
oneparopa for unu while, B pe3ysprare 4ero nanbHeHImii TeKCT OyeT aBTOMaTHYECKH HabupaTbes
HA CJIEIYIOILEN CTPOKE, U JIp.
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Brinensior aBa Bujia cpeli pa3paboTKu mporpamm Ha sizbike Python:

1) cpesl pa3pabOTKH U peaKTOPBI KOJIa ¢ TIOIEPKKOi si3bika Python;

2) cnenuanusupoBanubie penaktops! kopa u IDE ms Python.
K mepBomy BHIy MOXKHO OTHECTH Takue Mpoaykthi, kak Sublime Text, ATOM, GNU Emacs,Vim,
Eclipse, Visual Studio Code.
Sublime Text (puc. 8) — pemakrop Koja, MOJAECPKUBAECT MHOTHE S3BIKM TPOTPAMMHUPOBAHUS, B TOM
grciae u Python. Paboraer Ha Bcex coBpeMeHHBIX Iutatdopmax, B ToM umcie BWindows. Mmeer
T0JIb30BaTEIbCKUE paclIpEeHUs (ITAKEThI).

n

e_sentry_loggin 0
t settings, v Poate_sentry_logging el

logger = logging.getlogger(__name_ )

v: List{str]=None,

L 2 BNE B K B N 5

ncio.AbstractEventLoop=None,
y : mtr) => wah_ Application:
settings tabl ettings, s

apgp

app[*suttings') = settings_dict

as add_resource:

Puc. 8. Untepdeiic Sublime Text

B ta6mmue 1 oTMeueHbI OCHOBHBIE TOCTOMHCTBA U HegocTatku Sublime Text.

Tabnuya 1
JlocTOMHCTBA M HEOCTATKH penakTopa koaa Sublime Text
JocTouncrBa Henocratku
brictpas HaBuranus, APl miarnnos Ha Python, [Takets! Sublime Text namucans! Ha Python, u mns
OZHOBPEMEHHOE PEIaKTUPOBAHHE,BEICOKAS YCTAHOBKHU PENAKTOpa 4acTo TpeOyeTcs BBINOIHUTH
HacTpanBaeMocTb. [loIep:KuBaeTMHOTO S3BIKOB ckpunthl Python Herocpencreenno B Sublime Text.
nporpaMmupoBanusl. CauTaeTcs 10CTaTOYHO [Iporpamma He sBIIsieTCS] OECIIIATHOM, €CTh IEPUOL
ITErKMM ¥ OBICTPHIM PEIAKTOPOM KO/a npoOHOU Bepcur. Y CTaHOBKA paclIUpeHuid Tpedyer
ITOTIONHHUTENBHBIX yeunnid. B penakrope otcyTcTByer
npsiMast TIOJIEPKKa JUIS BBIIOJTHEHHS WM OTIAJKU KOJa
13 pefaKTopa

Atom (puc. 9) — OecCIIaTHBIN TEKCTOBBIH PEIaKTOP € OTKPHITBIM HCXOAHBIM KogoMm it Windows ¢
TIOJIEP)KKOM TIArMHOB, HaMMCcaHHBIX Ha JavaScript. Penakrop ocHoBan Ha Electron(panee un3BecTtHbIit
kak Atom Shell) — ¢dpeiiMmBopke kpoccmmatrhopmMeHHOM pa3paboTKH ¢ ucnoiab3zoBaHrueM Chromium u
10.js. SI3pik Python nopnepxuBaeTcs pacumpeHreM, KOTOpoe MOKHO YCTaHOBHTSD IPH 3arrycke Atom.

B coaepxkaHue 21




Project

v [ yam

> @B tests

> B -github

> @ bin

> BB end_to_end_tests
> i flow-typed

4 |
> .
v

fetchers

registries
reporiers
resolvers
util

api.js
conflg.|s
constants.js

=) errors.js

integrity-checker.js
package-compatibil
] package-consirainl

package-fetcher.js

' CETb LEHTPOB UM®POBOTO
OBPA3OBAHMA AETEM «IT-KYB»

package-h

Q

r from './package-resolver.js —

/config.js';
from *./types.js’;
} from './util/misc.js’;

== path

nvariant = reguire('invariant');
e{'path');

type Parts = Array<string>;
let historyCounter = 9;

HoictManifest {
tring, parts: Parts, pkg: Manifest,
1sRequired;
e = isIncompatible;

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. Uarepdeiic Atom

NnPOrPAMMMUPOBAHME

Qutline View

invariant

© Parts

v historyCounter

© HoistManifest

isRequired

isIncompatible

reviouskeys

histary

2 key

£ originalkey

ageHol
nstructor
resolver
nfig
levelQueue
tree

taintedKeys

) taintKey

) implodeKey

seed

B Ta0mure 2 oTMeueHbI OCHOBHBIE JOCTOMHCTBA M HETOCTATKH Atom.

JlocToMHCTBA M HEAOCTATKH peJakTopa koaa Atom

Tabauya 2

JocTonncrBa

HenocraTkn

loctatouHo nérkuit u ObICTphIA penaktop. [lognepxkuBaet
MHOTO SI3bIKOB POTPaMMHPOBAHUSI, KaXKABIN A3bIK paboTaeT
MpU HAJMYUH TPEIBAPUTENHHO YCTAHOBIEHHOTO
KOMIUJISITOpa/MHTEprpeTaTopa. Brirouaer B cebs oTiaquuk,
MHCTPYMEHTHI JUTs paboThl ¢ Git, MoACBEeTKY CHHTAKCHCa,
[TOTIOTTHUTENBHO TIOAKII0YaeMBbI€ TTar NHBI

Penaxtop moctpoen Ha Electron, ato o3nauaer,
4TO OH paboTaer Kak mpouecc JavaScript, a He Kak
OTJIETbHOE IPUIIOKEHHE

Visual Studio Code (VS-Code) (puc. 10) — momHO(YHKIIMOHAIBHBIA PEIAKTOP KOJA COTKPHITHIM
VICXOIHBIM KOJIOM, JOCTYIHBIA IS pa3iu4HbIX IIatdopM, B ToMm yucie u misi Windows. JlocraTouHo
YHHUBepCalbHbIN, ObICTphIN, MaciTabupyembiii. Kak u pemaktop koma Atom, VS-Code moctpoeH Ha

Electron.
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@ ) Welcome ® M.py X

Users >igor > n2 > @ 1.py > (@lx
1 |k =int(input(“x="))
y =int(input("y="))
ifx>y:
2aX~y
else:
=Xy
print(*“z=

(2)
(S

Python 381 64-bit ®O0 A0 Ln1,Col1 Spaces:4 UTF-8 CRLF Python 2 0

Puc. 10. Untepdeiic Visual Studio Code

B taGuune 3 orMeueHs! OCHOBHBIE JocTorHCeTBa ¥ HepoctaTky Visual Studio Code.

Tabauya 3

JlocTouncTBa M HemocTaTku peaakropa koma Visual Studio Code

JlocTonHcTBA Henocratku
/ToctaTouHO MPOCTOM U JETKUI peakTop Koja s Pemaxtop moctpoen Ha Electron, ato o3Hauaer,
KpoccIuiaThopMeHHOH pa3pabOTKH BEO-IIPUIIOKEHHH. 4TO OH padoTaeT kak mpoiiecc JavaScript, a He
CozlepkUT OTJIAMUUK, MHCTPYMEHTHI Ui padots ¢ Git, KaK OT/IENbHOE MPHITIOKEHHUE

[OJICBETKY CHHTAKCHCA, JOMOJTHATENBHO TOAKII0YaeMBIe
MIarMHbl, CPEACTBA I pedakTopunra. B mpo- rpamme
XOPOIIIO TPEACTABICHBI BO3MOXHOCTH JUTS KACTOMU3AIINH:
OJTB30BATENBCKHE TEMBI, COYETAHMS KIABHUII U (haiiTbl
koudurypamuu. Joctynen mis Windows, macOS u Linux

Bropoit Bua nporpamMmm — 370 crielpanu3upoBannsie penaktopsl u IDE ms Python 3.x.

IDE PyCharm xommanuu Jetbrains (puc. 11) — oxHa u3 nydimmx noiHO(QyHKIHOHATBHBIXBBIICTEHHBIX
IDE s Python.
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PythonProject [~/PythonProject]

fe)

B PythonProject A Configur stion_.

. [ broject -
s pythonProject ~/P
8 External Libraries
» P5 Scratches and Consoles

esequneq

Search Everywhere D
Go to Flle (0}

Recent Files 3

Navigation Bar

Drop files here to open

Python Conscia
Jusr/lacal/bin/pytheni.8 /Applications/PyCharm.app/Contents/nlugins/python/helpers/pydev/pydevconsole. py —mades b I8 Spocial Varlablos

import sys; print{'Python %= on %c' % (sys.vercion, sys.platform))

sys.path.extend( [' /Users/igor/PythonProject”])

% 2:Faveetos

Pythen

% 7: Structure.

Q) Evermitog
1

Tex misl @ Python Conucle 88 G: TOOO

Puc. 11. Uuarepodeiic IDE PyCharm

B Tabumuiie 4 oTMeUYeHbI OCHOBHBIE JOCTOMHCTBA U HefocTaTku |IDE PyCharm.

Tabauya 4
Joctouncra u Hemoctatku |IDE PyCharm
JlocTonHcTBa Henocratku
Bce BosamoxuocTr IDE. YripaBnenue BepcusimMu 1 MeieHHas 3arpysKa cpelibl pa3paboTKy,
MPOEKTaMH, HATUBHBIN 3aIlyCK U HAIMCAHUE KOJA, TpedyeT Oonee YriyOIEHHOH HACTPOMKH JUIST
I10/ICBETKA CHHTAKCHUCa, aBTo3anoIHeHue koja Python [IPOCKTOB

M T. I
[TocTyrnHa OecriaTHast BEPCHs C OTKPBITBIM HCXOJHBIM
kojioM (Community) s Windows, macOS uLinux

IDE Spyder (puc. 12) — nporpamma ¢ OTKPBITBIM HCXOIHBIM KOJIOM, CO3/IaHa JUIs pa3pabOToK, CBS3aHHBIX C
aHanM30M JaHHbIX. [locTaBiseTcss BMecTe ¢ JUCTPHOYTHBOM AKCIeTYepa makeToB Anaconda.
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DeERw=e pBEBE NoEE=pE BR £2

2 untitled1.py *

1import numpy as np

7impart pandas as pd

3

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

6 fron sklearn.datasets.base inport Bunch

7 from sklearn import preprocessing

8

e

9
A 11 from eklearn_neighbare impart KNeighbareClacsifier
A 12 from sklearn import preprocessing
4 13 from sklearn.preprocessing import LabelEncoder
14

15#
15 def load_data(data_file):
17 df = pd.read_csv(data_file)|

19 #print(df.colunns.tol

21 return Bunch(data = (df.iloc[:, :4).values),
target_nanes = ylabs)

237 Load the dataset

24 dataTrain = load_data("irisTrain")

25X _traln = dataTratn.data

26 Y_train = dataTrain.target

Flle Edit sSearch Source Run Debug Consoles Projects Tools View Help

Fditor - /lhame/vnlonguet/NDesktop/WW/Py/Ahandon-Nataset-KNN/Iris/untit... 2@ Help

CETb LEHTPOB UINDPOBOTO
OBPA3OBAHMWA OETEM «IT-KYB»

]
-—a

Spyder (Python 3.6)
€ 2 /home/vnlonguet/Desktop/WW/Py/Abandon Dataset KNN/Iris

& Source Console -/ Object

Here you can get help of any object by pressing Ctrlalin Front of it,
either on the Editor or the Console.

Help can also be shown automatically after writing 2 left
parenthesis next to an object. You can activate this behavier in
Preferences > Help.

New to Spyder? Read our tutarial

Variable explorer ~ File explorer = Help

IPython console
ry Console 1/A %
File "/home/vnlonguet/Desktop/Wd/Py/Abandon-Dataset-KNN/Irisfuntitledl.py™, line 1, i
import nunpy as np

HoduleNotFoundError: No module named 'nuapy’

n (4):
In [4]:
Puc. 12. Untepdeiic IDE Spyder
® @ %O | T hony - momespir- | Ty count(d) 3 T @) [15]1356 4
E Thonny - /home/pi/countdown_recursion @ - & X

File Edit View Run Tools Help

LB

~

~ @@ &

@

n= 3

def count(n):
if n > 0:
print(n)
count(n-1)
else:
print("Blast off!")

_

llcount(3)

| Variables
count <function count at 0x76808z
n 3

count
def count(n): M
A if n > 0:
Shell print(n)
6 count(n-1)
5 1se:
g’ print("Blast off!") o
n 2 = el |
1 Local vanables
Traceback (m|,qe ERE A
I File "/hom 3 b
B| & 5
(| KeyboardInte oo = |
B |»>>> %Debug countdown recursion.py

B conepxanue

Puc. 13. Unrepdeiic IDE Thonny
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NnPOrPAMMMUPOBAHME

B Tabmune 6 orMeueHsl ocHOBHBIE HocTonHCTBa M HepoctaTku IDE Thonny.

Tabnuya 6
HoctouncTa u Hegocratku |IDE Thonny

JlocTonHcTBa Henocratku

[Momnep:xka HOMEPOB CTPOK, IIOIIAT0BOE BBINOJIHEHHE He mopnep:kuBaeT pacIIMpeHHBIH (yHKUHOHAT
BBIPAXKEHNH 0€3 TOYEK OCTAHOBA, JKUBBIC NEPEMEHHBIEBO IJ1s ONBITHBIX Pa3padOTUNKOB, IPOEKT

BpeMsI OTJIAJIKU, O3TANHOE BBIYNCICHUE BBIPAXKCHHUI, ITOCTaTOYHO MOJIOJIOH, MOXKET CO- IEPXKATh
OT/IeTTbHBIC OKHA JUISI BBITIONHEHHUS BEI30BOB (DYHKIIUH, omuroOKN

BO3MOKHOCTb PETHCTPHUPOBATh AEHUCTBHS MOIb30BATENS IS
BOCIIPOM3BEIEHHS WIK aHAIN3a IIpoLiecca
MPOrpaMMHUPOBaHHUS

Ocnosnole 60o3moncnocmu PyCharm
Paccmotpum Gonee moapo6HO mpoaykT komnanuu JetBrains — IDE PyCharm.
PyCharm — sto unTerpupoBatnHas cpena paspadorku (IDE), ucrionbzyemast st HamicaHus IporpamMm Ha

Python. B Heit ecTb HHCTpYMEHTHI /Ul aHaNM3a Koja, TpagUuecKuil OTJIaJuiK, BCTPOCHHOE MOJYJIbHOE
TECTHUPOBAHUE U MOJ/IepKKa BeO-pa3pabOTKH ¢ COBpEMEHHBIMU(PPEHMBOPKaMHU.
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Jnst yeranoBku PyCharm cHavana Hy:XKHO ycTaHOBUTH MHTeprpetatop Python 3.x. 3atem Ha oduiransHOM
caiite kommanuu JetBrains BeiOpats mpomykt PyCharm: https://www.jetbrains. com/pycharm/. Bam
OyayT mpemiokeHsl K 3arpyske ase Bepcur PyCharm: Community wmmProfessional. Professional
SIBJISIETCS TIJIATHOM BEPCHEH ¢ TIOHBIM HA00poM (DYHKIUH M IOAIEPKKOH (hpeiiMBopkoB. OHA HEaTbHO
HOJIXOUT s ipodeccroHanbHON paspaboTku. Bepcus Community GecriatHasi, odnamaet 6a30BbIMU
BO3MOYHOCTSIMH.

Baxnoit ocobenHocThl0 Tpoaykra PyCharm sBisieTcss npoABHHYTBI peIakTop KoJa, KOTODBIH
npeaocTaBiseT moauepskky st Python 3.x, JavaScript, TypeScript, CSS, HTML u apyruxnomyasipHbIx
A3bIKOB. DTOT PEIaKTOP IIOMOTAeT OBICTPO ONPENEIATH CHHTAKCHUC SI3bIKA, IPOBOIUTH IPOBEPKY OIIMOOK,
BHOCHUTH KOPPEKTUPOBKHU B KOJI IPOTPAMMBI.

B mporpamme Takke peann3oBaHa (YHKIHS YMHOTO IOUCKA, KOTOpask MOXET MPOBOJAUTH MOMCK HE
TOJIBKO B KOJIC MPOTPaMMbI U COOBITUSIX, HO U B OKHe MHCTpyMeHToB PyCharm. C momoripio moucka
OBICTPO MEPEXOIUM K METOAY, TECTUPOBAHUIO, HCIIONB30BAHUIO, PEATU3AIUUH T. 1.

IDE PyCharm mnpemmaraer oOHOBIEeHHE Komaa (Oe3omacHoe yaaleHHE W TMEPSHMEHOBAaHHE, METOJ
M3BJICUCHHS, BBOJHBIE TIEPEMEHHAS U METOJI U APYTUE BUJIBI peakTOPHHTa).

BcrpoeHHbIe MHCTPYMEHTBI Pa3paOOTKH COAEPXAT OOJBIIYI0 KOJUICKIUIO HHCTpymeHToB PyCharm,
TaKUX KaK: BCTPOCHHBIH TEPMHUHAN, WHCTPYMEHTHI Ui paboThl ¢ 0a3aMu JAHHBIX, BO3MOXKHOCTb
yIanéHHoON pa3paboTKu C yoaleHHBIMH MHTeprperatopamu, Tepmunan SSH, unterpauus ¢ Docker,
MHCTPYMEHTBI KOHTpOJeH Bepcuu, mnpodaiiiep Python, uHTErpupoBaHHBI OTIATYMK, 3aIyCK
tectupoBanust U T. 1. IDE PyCharm moxer 3amyctute koncosns Python REPL, uto maér maccy
NPEUMYIIECTB, TAKUX KAK MIHOBEHHAs IIPOBEPKA CHHTAKCHCA C JOTIOJHUTEIBHBIMH MPOBEPKAMH,
COMOCTaBIICHUEM CKOOOK U KaBbIUEK U, KOHEUHO, aBTO3aMIOJTHEHHEM KOJa.

BaxubiM (akTopoM BbiOOpa PyCharm craHoBHTCS M TO, YTO 3Ta Cpeia 00eCHeUnBacT CHeHaTbHYO
noJIepkKy OuOnuoTek, Takux kak Anaconda, Numpy, Matplotlib u napyrue, npenocrasss
TM0JIL30BATEINIO TITyOOKOE MOHMMAaHUE KOJa, MHTEPAKTUBHBIE TPpa(UKH, TPOCMOTP MaCCUBOB I MHOTOE
Jpyroe.

HewmanoBaxubM (hakTopoM B pa3zpaboTke mporpamm Ha si3bike Python siBnseTcst BbIOOp oneparuoHHON
cuctemsl. [Iporpammusiii mpoaykr PyCharm moxHo ycranoButs Ha Windows, macOS u Linux,
UCTIONB3Ysl ONUH JHIeH3uOHHbIH Kitou. [lanHas IDE sBnseTcs MOMHOCTBIO KpOCCIIaT(hOpPMEHHOM.
Hamucanne koma u wuHTepdeiic mnporpamMMmbl OyAyT BHIVIAAETh aOCONIOTHO OJMHAKOBO BO BCEX
oTepaIoHHbIX cucteMax. [lonb3oBarenbckuit uHTEpQEc U ero HaCTPOWKa MPETOCTABIAET KaKIOMY
yIo0Hoe pabouee MPOCTPAHCTBO C HACTPAUBAEMBbIMH LBETOBBIMU CXEMaMU U «TOPSYMMH KJIABUILIAMI.
PyCharm moanepxuBaer JOMOJHUTEIbHbBIC TUIATHHBI, WHTETPAIMHM C PA3MYHBIMA MHCTPYMEHTAMH U
(peiiMBOpKaMH, peTaKTOPOM OOHOBJICHHUH, TAKAM Kak SMyJisiiust Vim.

IDE PyCharm momnepxuBaer pa3pabOTKy NPHIOKEHHH C TOMOIIBIO MOMYJSIPHBIX (BpeiiMBOPKOB
Django, Flask u Pyramid.

®peitMBOpKk — mporpaMMHasi TU1aThopma, KoTopas ONpeAessieT CTPYKTYpY MpOrpaMMHOWCHCTEMBI
obyieryaet pa3zpaboTKy U 00BETUHEHUE PA3HBIX MOLYJIEH OOJBIION MPOrPaMMHONCHUCTEMBI.

Django — cBoGomHbIi (QpeiMBOPK C OTKPBHITBIM KoZAOM. C €ro MOMOLIBI0 MOXKHO J00aBISTH
OOJBIIMHCTBO CTAaHJAPTHBIX (PYHKIMI B BUJE MakeTa. JTO Takue QyHKIUH, Kak ayTeHTupukanus, URL-
MapIIpyTU3aIlKs, MUTPAUs CXeMbl JaHHbIX M T. 1. Django ucmomsdyer ORM s comocTaBieHus
00BeKTOB ¢ Tabnunamu 0a3 maHHbIX. OMH U TOT K€ KOJ paboTaeT ¢ pasHpIMHOa3aMu JaHHBIX. Django
pabortaer ¢ takumu CYBJI, kax PostgreSQL, MySQL, SQLite u Oracle.Pyramid — dpeiimBopk ¢
OTKPBITBIM KOJIOM, 00€CTIeurBaeT MaKCUMaJIbHbIe BO3MOKHOCTH IIPY MUHUMAJIBHBIX 3aTpaTax BpeMEHU U
pecypcoB. PaboraeT kak ¢ OOIBIIMMH, TaK U C MAIBIMU

B coaepxkaHue 27
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npuiokeHusMu. Emeé ormetum Takue ¢yHkuuu, kak renepanus URL, macmrabupyemas KoH(Urypamms,
rudKas cxema ayTeHTU()HKAINK, TIOHATHAS TEXHHYECKas JOKYMEHTAIUSL.

Flask — »t0 mukpodpeiiMBopk, npemocTaisieTcss mo JuieHsud BSD. VimeeT MomyibHBIN au3aiiH,
Onarofaps 3ToMy (peiiMBOPK MOXHO MPUMEHATH AJIs BBIIOJIHEHUS pa3HbIX 3anad. Cienyronme yHKIUN
SIBIISIFOTCSL CTAHAAPTHBIMH: BCTPOCHHBIA cepBep M OTIAMuuK, mabnouslJinja2, mogaepxka WSGI 1.0,
Unicode, noaxirouenue k mo6oit ORM.

Ho cTouT 3aMeTuTh, 4TO BCE 3TU pacIIpeHHbIE (YHKIMH BKIIOUEHB! B IPO(ECCHOHATBHYIO BEPCHIO IPOTYKTA.
IDE PyCharm nosocthto momnepskuBaer HTML u HTMLS5, CSS, JavaScript u XML. Bcé satopeanusyercs
yepe3 noakmoueHue K IDE mnarunoB (puc. 14). [Tognepskka Apyrux si36IKOB U HPEHMBOPKOB TAKKE MOKET
OBITh 00aBJICHA Yepe3 TUIaruHbI.

Preferences

Plugins Marketplace Installed o3

Editor O- -
¥ Oeiicial Q- Type /[ to see options

IdeaVim " nstall |
Font Featured Show All A0S aT.

Color Schems - - y L10M 4.5 JetBraina
IdeaVim nstal
Code Style @ j L 10M 4.5 JotBrains Editor Keymap 0.57 anp. 10,2021
Inspections
File and Code Templates &) .ignore [ e Plugin homepage >

File Encodings & L1,7M 524 JetBraine Vim emulation plugin for IntelliJ Platform=based IDEs.

Live Templates ; 3 ; ;
_ IdeaVim supports many Vim features including
File Types f Ideolog normalfinsert/visual modes, motion keys,
Copyright B =%y Lt4,6M tr2 JetBrains deletion/changing, marks, registers, some Ex commands,
> 5 Vim regexps, configuration via ~/.ideavimrc, macros, Vim
Inlay Hints : ; : plugins, etc,
Duplicates g CSV Plugin |
S O
Emmet 26l L 57M ¥v4.6 Martin Sommer Se2al>o:
oS ® GitHub repository: documentation and contrbuting
g ® [ssue tracker: feature requests and bug reports

HENGHS .env files support ‘
Language Injections SEMETS Skadoll ggchangeiiotes
Spelling
TextMate Bundies
TODO
Plugins
» Version Control : v Vue.js :
) ~3,IM 5¥38.4 JetBrains

» Project: PythonProject

Big Data Tools Size: 1,7M

~ 623K yr4 JetBrains

» Build, Execution, Deployment

BashSupport
> Languages & Frameworks ~ 14,4M Y7 4.5 Joachim Ansorg

> Tools

% Cancel

Puc. 14. Jlo6asnenue miarnaos k PyCharm

Onaum u3 6onbimx npeumyiiects PyCharm sBisieTcs To, 4TO OHA SBISETCS KPOCCIIaTGOPMEHHON Cpeoi
paspaboTku, kotopas padoraer B Windows, macOS u Linux.

Janee mo3nakomMumcst 6osnee moapoOHO ¢ mHTepdeiicom mporpammbl PyCharm u paccmoTpum co3nanue
Hamiero mepBoro npoekta. OtmernM, uto Bes padora B PyCharm Benércs B xkoHTekcTe mpoekrta. [locie
3aIycKa MpOrpaMMbl HAaC BCTPEYaeT OKHO TPUBETCTBHS, KOTOPOETIPEIOCTABISAET BO3MOKHOCTH BBIOOpA
CYLIECTBYIOIIUX MPOEKTOB Ha KOMIBIOTEPE MIIM CO3IaHKsI HOBOTO MpoekTa (puc. 15).
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Welcome to PyCharm

~[Project/csv

asia_cook PC

~/Project/asia_cook

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

‘. PyCharm
Version 2019.3.3

n1

~/n1

django1 =+ Create New Project

~[Project/django1 B 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. 3amyck IDE PyCharm

JIyist OTKPBITHS CYIIECTBYIOIIETO MPOCKTA HYKHO BBIOpaTh MyHKT Omxpeims (Open) win komanay File
— Open (puc. 16). 3ateM ykazaTh KaTalor Ha XECTKOM JHCKE, TJIC XPAHATCS MCTOYHHUKH IS BAIIETO
IIPOEKTA.

O N PythonProject [~/PythonProject] - .../1.py
B PythonProject B Macintosh HD a I >r 26 G 5 Q

<
g [§ Project v
g ¥ Bm PythonProject ~/PythonPro

-

Taqs 2018 Date Modified

&1 @ Net B Applications 10 Apr 2021 at 08:03

l DRV i i Library 25 Feb 2020 at 10:32
> il External Libraries 3 B System 21 Sep 2018 a1 07:06
» U Scratches and Consoles ® 5k

MIA

2014
@ i i Usors 16 Nov 2020 at 12:45
® & Earber
@ Xentnii 8 CesneHua 0 nons3oearens 25 Aug 2014 at 20:50
7k
iphone?
All Tags...

aseqeieg (i)

Media

JJ Music
Photos
E] Movies

Python Console
Hi= /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*])

2 Z: Structure

L/ Python Console

% 2: Faverites

= 6:TODO [ Terminal € Python Console Q) Eveot Log
11 LF UTF-8 4spaces Pythonds B @

La]

Puc. 16. Coznanue npoekra B PyCharm
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MoskHO BbIOpaTh HOBBI poekT (New Project) u BBecTH uMs IpoeKTa B AHAI0roBoM okue(puc. 17).

[@] New Project

« Pure Python
€1 Django
 Flask » Project Interpreter: New Virtualenv environment
@ Google App Engine

Location:  /Usersf/igor/Documents

Pyramid
B webzry
i= Scientific
A Angular CLI
@ AngularJS
B| Bootstrap
8 HTMLS5 Boilerplate
& React App
&b React Native

Cancel Create

Puc. 17. Coznanue HoBoro npoekta B PyCharm

PyCharm mpeuioxut BHIOpaTh HHTEPIPETATOP A3bIKA — HYKHO YKa3aTh TEKYIIYK YCTAHOBJIEHHYIO BEPCHIO
Python (puc. 18).

s Existing interpreter

Interpreter: ¢ Python 3.8

Puc. 18. Bribop unTepnperaTopa s36ika Python

Paccmorpum unTepdeiic PyCharm. I'maBHOe OKHO mporpamMMbl pasjielieHO Ha HeCKOJIbKooOacTei (puc.
19).
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o006
Bu PythonProject |, 1.py
% [ Project =
& Y Ba PythonProject /¢
= 1oy
» [ External Libraries
> P Scratches and Consoles

Q=% =

1

Terminak:  Local +

MacBook-Pro-Igor:PythonProject igors ||

2s I Structure

¥ 2: Fayorites

M ETOOO B Tominel @ Python Comoly
£J PyCharm 2019.3.5 available: // Update.... {2 mintes 890)

print_(*npwaer*)

CETb LEHTPOB UINDPOBOTO
OBPA3OBAHMWA OETEM «IT-KYB»

4

PythonProject {~/PythonProject] - ...

Q
<
3
o
2
;
;
.
:
f

@ everi Loy

11 LF UTF-8 4spices Pythn38 % &

Puc. 19. I'naBHOE 0kHO porpammsl PyCharm

PaccMOTpUM OCHOBHBIE 3JIEMEHTHI ITOJIB30BATENIHCKOr0 HHTEpdeiica.
1. [Tanens wuncTpymentoB mpoekra (Project Tool Window) — cnesa. Ha otoii mnanemu
0TOOpaXkaroTcst pailyibl IpOeKTa.
2. Penakrop PyCharm (PyCharm Editor) — cnpasa. 3nech BBoAUTCs Ko miporpammbl HaPython.
3. Tanens naBuramuu (Navigation Bar) — nan pemakropom. [Iiist GpICTPOTO 3amycka U OTIaKH

IPOrpaMMBl.

S Database

Q) Event Log

% Favorites

b Project

@ Python Console
=i SciView

=z Structure
Terminal

i= TODO

Puc. 20. Criucok 10CTYIHBIX
NaHesied THCTPYMEHTOB
B PyCharm

B coaepxkaHue

4. Jleswrit cronberr (Left gutter) — BepTuKaibHas MOJIOCACTICBA
oT penaktopa. Homepa cTpok, mepexo] o uepapxuu Koja.

5. Tlpaseiii cronben (Right gutter) — BepTHKanbHas MoJOCa
cmpaBa  OT  pelakropa. Pe3ynbTaThl  TPOBEPKH:  OIIMOKH,
HPEAYIPEKICHHUS U T. 1.

6. Tawmenum wunctpymentoB PyCharm (PyCharm Tool
Window) — BHu3y. JlocTyn K YHpaBICHHIO MPOCKTAMH, MOUCK U
HABHTAI[Us [0 HCXOJJHOMY KOZLY M T. 1.

7. Ctpoka cocrostaust (Status Bar) —ropusoHTansHas 1ooca B
caMOM  HU3Y. CocrosiHMEe  TIpOEKTa, HpeAyNpeRICHUS,
uHdopmanonusle coobmienus. CrneBa B CTPOKE COCTOSIHUS —
KHOTIKA, YMpPaBIIOMas II0KA30M TIaHeNeld MHCTpyMeHToB. Ecmm
HABECTU YKa3aTellb MBIIIM HA OTy KHONKY, MOSBUTCS CIUCOK
nocTynHbIX manenei (puc. 20).

Omuum u3 npeumymiectB PyCharm siBnsiercss ruOkasi HacTpoiika
cpenst IDE, mis Toro 94To0bI OHA MOJHOCTHIO COOTBETCTBOBAIA BAIIUM
notpeOHOCTsM ¥ Oblta ynobHa s Bac. MenwoFile — Settings mu6o
Preferences mo3BoseT mpocMOTPETh CIUCOK JOCTYIHBIX TapaMeTpOB
HacTpoiiku (puc. 21).
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NnPOrPAMMMUPOBAHME

Prefere

PythonProject Appearance & Behavior » Appearance

¥ Appearance & Behavior

Appearance

d Toolbars

PythonProjc
tel.py
» External Li
» T Scratches a
File Colors
Scopes
Notifica

Quick

Keymap

Editor

Plugins v Cyclic scrolling in list

Version Control v n quick f

Project: PythonProject

Build, Execution, Deployment A L ly position mouse cursor on default b

ps on focus

Languages & Frameworks

Drop with ALT pre 1 only

Tools

Tooltip initial delay (ms)

Subpixel

Puc. 21. OxHo ocHOBHBIX HacTpoek PyCharm

Ecnu B HacTpoiikax BbiOpath myHKT Appearance and Behavior — Appearance, To Mbl CMOXeM BbIOpaTh

cBeTyI0 1100 TéMHYI0 ocHOBHYIO TeMy I DE. C momorpio menio File — Settings —Editor MosxHO HacTpOUTH
pemaktop (puc. 22). JloctynHo MHOTO orituii (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. Hactpoiiku peaaktopa PyCharm
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Editor

» General
Font
Color Scheme
Code Style
Inspections
File and Code Templates
File Encodings
Live Templates
File Types
Copyright
Inlay Hints
Duplicates
Emmet
Images
Intentions
Language Injections
Spelling
TextMate Bundies
TODO
Plugins
Version Control
Project: PythonProject
Build, Execution, Deployment
Languages & Frameworks

CETb LEHTPOB UINDPOBOTO
OBPA30OBAHMWA LETEN «IT-KYB»

Preferences

Editor * File and Code Templates

Scheme: Default

Files iludes Cude

+ ]
7 HTMLFile

<!DOCTYPE html>

<html lang="en">

<head>

i HTMLA File

2 XHTML File

2 CSSFile

& XML Propertiee File

7w JavaScript File

A TypeScriptFile

. TypeScript JSX File
# tsconfig.json

fi» package.json

% Python Script

» Python Unit Test

fa Setup Script

% Flask Main

2 Pyramid mytemplate pt
= Pyramid layout pt

v| Reformat according to style

<meta charset="UIF-8">
<title>#[[$Titles]]#</title>
</head>
~body=-
#[[SENDS] 12
</body>
</html>

Description:

v| Enable Live Templates

2 Pyramid mytemplate mako
“ Pyramid layout mako

% Pyramid mytemplate jinja2
2% Pyramid layout jinja2

2 HTTP Request

= HTTP Request Scratch
fy CoffeeScriptFile

fo CoffeeScript Class

Velocity template language is used

- | 1
Tools Less File

Cancel

Preferences

Editor > Code Style > Python

Editor
» General

Scheme: Default

Font

Tabe and Indente Spacoe Wrapping and Bracoe Blank Lines Importe Othor

fool():
print

» Color Scheme

¥ Code Style Use tab character

Python

SQL Tab size:

CoffeeScript :
long_function_name(

var_one,
var_four):
print(var_one)

Indent: 4

Style Sheets

var_two, var_three,

EditorConfig
Gherkin
Haml

HTML

Continuation indent: 8

Keep indents on empty lines

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

Cancel
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B kagecTBe 0/1HO# U3 YI0OHBIX (YHKIIUI CTOUT OTMETHThH HACTPONKY CTHIISA KO/ A3bIKA. J[JIs1 9TOTO CITyKUT
komansa File — Settings — Editor — Code Style. Ctuib koga MOKeT OBITBONPEAEIIEH IS KaXKI0TO SI3bIKa.
BbI Tarske MOKeTE CO31aTh M COXPAHUTH CBOM COOCTBEHHBIHCTHIIB KOa (pHc. 24).

IDE PyCharm mo3BonsieT WCHONB30BaTh «ropsdyue Kiapummy. CTaHmapTHas packiajka KiIaBUATYpHI
BeiOMpaeTcs komanmoi Help — Keymap Reference. Packnmaaky Bcerjga MOXKHO M3MEHHTH C TIOMOIIBIO
xomanbl File — Settings — Keymap (puc. 25).

Preferences

Keymap

Appearance & Behavior macOS
Keymap

Editor

Plugins

Version Control Editor Actions

Project: PythonProject

Build, Execution, Deployme

Languages & Frameworks
Tools

= Main menu

B Tool Windows

= External Tools

Wz External Build Systems

Bm Version Control Systems
= Remote External Tools
= Macros

B Quick Lists

B Plug-ins

= Other

A Set DEFAULT, Set Act S b Qo

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

Cancel

Puc. 25. Hactpoiika packnaaku kiasuarypsl B PyCharm

Cnenyromas (QyHKIMA, KOTOpas 3HAYMTEIBbHO YIpomiaeT Hamucanue koma B PyCharm, — 3t0
aBrosamonHenue kojga (Auto-Completing Code). ABro3amonHeHre MOMOTaeT 3HAYMTEIBHO SKOHOMHUTH
Bpems (puc. 26).

Puc. 26. ®yukius aro3anoiHenus koaa B PyCharm

34
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[Tomumo ¢yskimu aBrozanonHeHuss B PyCharm JocTymHBl «yMHbBIE» BCIUIBIBAIOIIME MOACKA3KH U
npeanoxenus (Intention Actions). Hactpoiika mojcka3ok JOCTyIHa ¢ MOMOIb0 Komauael File —
Settings — Editor — Intentions (puc. 27).

Preferences

Editor > Intentions

» Appearance & Behavior = Description:

Keymap - You have selected the intention category CoffeeScript
\ A e < X
Editor CoffeeScript . —— By clicking the checkbox, you can enable/disable all
¥ Replace Double-Quoted String with Single-Qt jntentions in this category.
> General v Replace Single-Quoted String with Double-Qi  To enable/disable a particular intention, select the

Font Css intention inside this category.

<

Change color

Convert color to HEX

Convert color to HSL/HSLA
Convert color to HWB

Convert color to RGB/RGBA
Convert color to gray

Create Sclector

Expand CSS shorthand property
Extract image

Extract inline CSS

Extracl ruleset

Color Scheme

Code Style

Inspections

File and Code Templates
File Encodings

Before:
Live Templates 1 The sample code featuring selected intention will
File Types Flashing rectangle shows the place where intentior
Copyright
Inlay Hinte
Replace quotes

Replace var(...) with its fallback value

Replace with color name

Update background-image size

v Cucumber After:
Language Injections V' Cucumber

Spelling Database
TextMate Bundles ¥ Run query in console
TODO Disngo

Plugins

Duplicates

Emmet

v
v
v
v
v
2
v
v
v
v
v
v
v
v

Images

Intentions

1 Intention invocation result will be shown here.

¥ Convert function-based generic view to clas:
v Wrap with ‘trans’ tag
¥ Version Control § EditorConfig

Background v Add declaration part

Channalicte

Cancel

Puc. 27. Hactpoiika noackaszok B PyCharm

IMporpamma PyCharm B peaqbHOM BpEMEHU KOHTPOJUPYET KOJ mosb3oBatens. OHa OOHapykuBaeT
TOTEHIMANbHBIE OIMOKK W Tpeyaraet ucnpasienus. Korma cpema IDE oOHapyxkuBaeT, Harmpumep,
OCCKOHEYHBI UK, TOSBISCTCS OpaHKeBas JaMmIouka. lcrmpaBieHHe MOXHO CJeiaTh, HaKaB
xomOuHanmro kinasunr Alt + Enter. HactpouTts mpoBepky MOKHO ¢ TOMOIIIbI0 Koman ibl File — Settings
— Editor — Inspections.

Hanucanue xoma B PyCharm moxeT ObITh HAMHOTO TIPOIIE W OBICTpEe ¢ MOMOIIbI0 TEHEpaluKl Ko/a.
Komanga The Code — Generate (wnm xomOmuamus knasuin Alt + Insert) momo)keTBaMm co3iaBaTh
CHMBOJTBI M TEPEOTIPEICIATh (DYHKITHH.

Bupmyanwvnasn cpeoa ¢ Python

['maBHas 3aaua BUPTyabHOM cpezibl B Python coCTOUT B co3mannu u301uposantol cpedvl TS KKI0TO
npoekTa Python. 5To mo3BomMT Ka)XKIOMy MPOEKTY WMETh CBOM COOCTBEHHBIEC3aBUCUMOCTH. JlaHHBIE
BHPTYaJIbHBIE CPE/IbI OYEHB JIETKO CO3/aTh PH MOMOIIM HHCTpyMEHTOBVIrtualenvumm pyenv.

[1pu paspadotke mporpamm Ha Python B IDE PyCharm moxHo ucriosns3oBarts Virtualenv

UL CO3JAaHUS. M30JMPOBAHHOTO OKPYXKEHHWs. biaromapst 3ToMy MONB30BaTelh CMOXKET paboTath
Pa3HBIMH BEPCUSMH MTAKETOB JUIS PA3HBIX MPOEKTOB, YTO TOpa3o Oolee MPAKTUYHO, YeM YCTAaHOBKA BEPCHIl
IIAaKETOB HEMOCPECTBEHHO B CHCTEMY. JIpyrMM BaKHBIM JOCTOWHCTBOM
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virtualenv sBisietcss To, 4TO Ui ycTaHOBKM Python-maketoB mosp3oBatens He 00s3aH MMETh IpaBa
aJIMUHUCTpATOpa.

Jlist ycranoBkH virtualenv BBeéM B koManaHO# ctpoke (Linux nim macOS) komanaypip install virtualenv.
[Tocne ycTaHOBKH HY’KHO CO3/1aTh H30IMPOBAHHOE OKPYKEHHE C IOMOIIIBIO KOMaHIbI Virtualenv eproject.
Cosmaéres karanor eproject/ masiPython-okpysxkenus. Jlrobas Python-6ubnroreka, ycTaHOBICHHAS TIPU
aKTHBHUPOBAHHOM OKPYKEHHH, OyJIET COXPAHATHCS B 9TOM KaTaJOTe.

JUis aKTHBAaLMM BHPTYaJbHOTO OKPYXKCHHs HEOOXOJIMMO BBIIOJHHTH KOMaHIy source €project
/bin/activate.

JUi1st TOro 4TOOBI B JIF000H MOMEHT J€aKTHBHPOBATH BUPTYAIbHOE OKPYKEHHUE, BHITIOJIHHUTE

KomaHjy deactivate.

ITpu co3zmanum HOBoOro mpoekTa B IDE PyCharm MoxHO co3maTh BUPTyallbHOE OKPYXKCHHUEJISI BAIIETO
npoekra (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. BeiGop HOBOI BUPTYyaIbHO# cpejibl poekta B PyCharm

JlabopaTopHbie padoTsI

Jlabopamopnas paboma 1. 3nakomcmeo co cpedoit npozpammuposanus Python.Ilepemennvie

Teopernyeckas yacthb

HpI/I 00BICHEHHH ydalmuMmces TCOPETUYCCKOro Marcpualia YYUTCIIb MOMKCET ONUPATHCA Ha I/IH(I)OpMaI_II/IIO H3
CIIPaBOYHBIX MAaTCPpHAJIOB, IPCACTABIICHHLIX BBIIIIC.
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IIpakTHuyeckas yacTb

Llenv pabomer: 03HAKOMIICHHE CO CPEIOi porpamMupoBaHust Python u 3amyckom mepBeIXIIporpaMm.

Xoo pabomwi
1. TIpoBeputh, ycTaHOBJICHA JIM Ha KOMIIbIOTepe/HOYTOYKE cpena IDE PyCharm.
2. O3HAKOMHUTBCSI C IOMOMIBIO YUHTENSI CO CIIPABOYHBIM MATEPHAIIOM, MOCBSIIEHHBIM YCTAHOBKE

s3bika Python, ycranoBke u nepsuyHoii Hactpoiike IDE PyCharm.
3. Coznarp mepByio mporpammy Ha si3sike Python mo mpuBenéHHOMY HUKE OMHCaHHUIO. XOpOIIeit

TpaJMIUEH TIPU U3yYEHUH A3bIKA IPOrPAMMUPOBAHHUS SBJISCTCS HATMCAHKE TIEP-

BOM Ballell IIporpaMmbl ¢ MPOCTHIM MPUBETCTBUEM Ha 3KkpaHe «llpusert, g usydato Python!».

Ha »xéctkom aucke co3nath Katanor (mamnky) ¢ umeHem PythonProject. 3amyctuts cpeny paspaboTku

PyCharm. Bsibpats nynktr Omxpeims (Open) u ykasars Baury nanky PythonProject. Otkpoercst pabouee
OKHO Batero npoekra (puc. 29).

1 PythonProject BHoy P H G G 5 8

» L External Libraries
"o Scratches and Consoles

Structure s —
* W Libraries
% Module Dependencies

Python Console -
R S —
a5 JUsers/user /Documents/PythonProject/venv/bin/python /Applications/PyCharm.app/Contents/plugins/python/helpers/py » 1 Special Variables

u 2 inport sys; print{'Python %s on %s' % (sys.version, sys.platform))
» & Sys.path.extend(['/Users/user/Documents/PythonProject'])

8 ﬁmm Console
% 0
5 s

* Trovore TR TS

> &R =6 TO00 O Teminal [ PyihenConsole | QeventLog

Puc. 29. OkHo mpoekTa

Bui6pats komanny @atin — Hoswiii — @ain Python (File — New — Python File) (puc. 30).

3amate ums s cosgannoro ¢aitna: Hello (puc. 31). 3amernwm, uto pacmupenue ¢aiina .py

100aBIIIOCH ABTOMATHIECKH.

B mpaBoii o0macTn okHa MPOEKTa OTKPOETCS 00JaCTh ¢ ATHM (haidioM, B KOTOPOH BbI OyjeTe HaOMpaTh KO
Baimeit mporpammMel. Habeprte mepByro koMany: print (BeIBoj Ha 9kpaH). Kak Tosbk0 B perakrope PyCharm
HaYMHAETCS HaOOp, aBTOMATHUCCKH TPEIaracTcst aBTOI0MOHEHIE KOMaH Il (pHC. 32).
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¥ 2 PythonProject ~/Documents/PythonProject
» Buvenv. i
a1
2. New Scratch File
b il Exter 55 CUt #X " m pirectory
B Copy #®C
7 Scrat Cony Paths: | I Python Package
0 Paste %V i Python File
‘ - _ s Jupyter Notebook
Find Usages XF7 i HTML File
Find in Path... O %F & Stylesheet
Replace in Path... ¥R 2 JavaScript File
Inspect Code... = TypeScript File
Refactor > ’ @ package.j§on I:‘ile
Clean Python Compiled Files g g:"::_’s‘f:"p: F"eﬂ
erkin feature file
Add to Favorites >
| Edit File Templates...
O Reformat Code N#L & EditorConfig File
Optimize Imports ~XO ] Resource Bundle
Delete... B & HTTP Request

& Open in Terminal

Local History >

S Reload from Disk

4+ Compare With... #D
Mark Directory as >
Remove BOM

© Create Gist...

Reveal in Finder

38

Puc. 30. Co3nanue daiina Python

New Python file

Python file
{= Python unit test
i Python stub

Puc. 31. BBox umenu ¢aiina mporpaMmmMsl

NPOrPAMMMUPOBAHME

[ Hello.py

1 prid

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

builtins

d|

Puc. 32. [TprmMep aBTOIOTOTHEHHS
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B cko0kax B KauecTBe mapameTpa KOMaH/BI print B KaBbIYKAX yKa3aTh TEKCT, KOTOPBIH HEOOXOAUMO BBIBECTH
B pe3yJIbTate padoThl Halei mporpammsl (puc. 33).

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

Puc. 33. Beox komamst print

Hab6op xoja mporpammel BeiNoHeH. Temeps HE00X0AUMO 3ayCTUTh IPOTPAMMY H TIOJTYYHTh PE3YIIBTAT.
Jlna 3anycka koma Python B oxue Kougueypayuu 3anycka/Omnaoku (Run/ Debug Configuration)
yKa3aTh Hail uHTEpnperatop: Python HyxkHo# Ham Bepcuu u SCript path: ato umst tpedyemoro daiira 1.py
(puc. 34, 35). [Ipumenutsb HacTpoiiku (kHomKa OK) U 3aKPBITh OKHO KOHPUTypaIUH.

® @ Run/Debug Configurations
[ =Ees v m Name: 1
v & python

&
| » # Templates
|

Share through VCS 2 Allow parallel run

Script path: v JUsersjuser/Documents/PythonProject/1.py

Parameters:

¥ Environment

Environment variables: PYTHONUNBUFFERED=1

Python interpreter: . Project Default (Python 3.8 (PythonProject)) ~/Documents/PythonProjectjveny/bir :;v,u»-a
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

There are no tasks to run before launch

2 G

Cancel Apply OK

Puc. 34. OxHo KOHPHUTYpaIHH

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

Parameters:

¥ Environment

Environment variables: PYTHONUNBUFFERED=1

Python interpreter: @, Project Default (Python 3.8 (PythonProject)) ~/Documents/Pytho

env/bin/pyth§¥

Puc. 35. OxHo KoHHUTYypaLn
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B npaBom BepxHeMm yriry nporpamMmbl PyCharm pacrnonosxena nanesns 3amycka (puc. 36). s BHIOTHEHHS
KOJIa TIPOTPaMMBbI HY)KHO HaXaTh KHOIKY 3aIyCKa (3e1€Hblil mpey2oibHUK).

@ Helov b & G G 5

Puc. 36. [Tanens 3amycka

Pesynprar paboThl MpOrpamMMbl MOSBHTCS MTHOBEHHO B OKHE BBIBOJA PE3yJIbTaTOB W OyAeT HMETh
cnenyromwmii Bua (puc. 37).

Run: Hello

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

Process finished with exit code 0

m P
=3
Al
=
(]
P 4:Run = 6:TODO Terminal & Python Console

Puc. 37. Pesynbrar paboThl mporpaMMel

Janee npejiaraercs pacCMOTPETh CIEAYIOUIMI MEXaHU3M, IOMOTAIOLIMI B HATMCAHUK XOPOLIETo Kojia, —
3TO KOMMeHTapuu. KomMMeHTapuu mumryTes nocie cUMBoJa # («peméTkay) U ABIAITCA 3aMETKaMH Ui
yuTaroulero nporpammy (puc. 38). Tak nerde noHsATh, 4TO Mporpamma Jeaer.

[pumep 1
Halpatb ciemyrommii Kox:

print("TIpuser, s uzyyaro Python!™) # print--aTo QpyHKIHS BBIBOIA

~ Hello.py

1 print("Npuser, s usyyaw Python!") # print — 3710 ¢yHKUMA BbIBO,aaI

Puc. 38. Bua koMmMeHTapHs B TporpaMme

[Mpwmep 2
PaccmoTpuM cmydaii, korma B CTpOKy BbIBOja TpeOyercst 100aBUTh Kakue-muOo naHHbe. J[7st 3TOrO B

Python npumensitor meto format(). Habpats cirenyrommuii Kox 1 3amyctuth porpammy (puc. 39, 40).

age=5
print("TIpuser, s uzyuato Python {0} net!" format(age))
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= Hello.py

age = 5
print(“Npueer, s u3yyaw Python {0} nev!".format(age)) # print — 370 @PyHKUMA BelBOJA

Puc. 39. Bug nporpammel B cpesie pa3paboTKu

Run: Hello

> /Users/user/Documents/PythonProject/venv/bin/python /Users/user/Documents/PythonProject
Mpuset, a usy4ai Python 5 nert!

Process finished with exit code 0

=4
gl

ey

(]
» 4:Run = 6:TODO Terminal & Python Console

Puc. 40. PesynbTar paboThl mporpamMmsl

Mertox format3amermaer ¢urypHbie CKOOKH W MX COAEPKUMOE COOTBETCTBYIOIIMMH apryMEHTaMH.
O6o3Hauenue {0} cOOTBETCTBYET NIEPEMEHHOM age, KOTOpast SIBIAETCS EePBbIM apryMeHToOM MeToa format.
byner BbiBeJieHO 3HaueHHe nepeMeHHOH age. Python HaunmHaeT OoTCU€T ¢ HyIss, HO3TOMY NEPBOMY
aprymenty cootetctByeT 0. (BTopomy aprymenty Oynet coorBeTcTBOBaTh 1 M T. 11.)

Buisoowl

B xo71e BhIMOTHEHMS Ta00paTOpHON PabOTHI BB O3HAKOMIJIUCH CO CPEION TporpaMmupoBanus Python
¥ 3aIyCKOM IEPBBIX POTrPaMM.

laﬂﬂﬂPOﬂbeKZGOUPOCH

1. C kaxoii cpeoii mporpaMMHUPOBAHHUS BBl MO3HAKOMUIIKCH B XOJI€ BBITIOIHEHHUS Tab0paTOpHOi
paboThI?

2. Kakue 1eiicTBHS BbI BBITIOJIHSIIN B X0/I€ JJA00paTOpHOi paboThi?

3. Kakue neiicTBHS BBIMOIHSIIA IEPBAs IIPOrPaMMa, HAITMCAHHAS Ha SI3BIKE TTPOrPaMMHUPOBAHHST

Python?
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Jlabopamopnas padoma 2.1. Ilepsvie npozpammot na azvike Python, ocnosnvieonepamoput

Teopernyeckas yacthb

B niepBoii 1abopatopHoit paboTe ObLIH MOKa3aHbl OCHOBHBIE aCTIEKThI PA0OTHI CO Cpeioit s si3bika Python,
BBI [T CAJIU IIPOCTBIE KOMaHIbI (OIIEPaTOPBI).

Janee npenaraeTcsi pacCMOTPETh CTPYKTYpY IporpamMMsl Ha si3bike Python, a Takke OCHOBHBIE TpaBHIIa
HaIMCaHUs IPOrpamM.

JIroOyro mporpammy Ha sizbike Python MoskHO mpeacTaBuTh kKak HabOp JieKceM (IOMYCTHMBIX CHMBOJIOB),
3allCaHHBIX B ONPENEIEHHOM IOPS/IKE U N0 ONpelNeNEHHbIM INpaBuiaM. JlekcemaMokKeT MpeacTaBiIiTh
co00Mi: uTepabl, 3HaKU MyHKTyallH, IepEMEHHBbIE, ClIELMANIbHbIE KII0UEBbIE CJI0BA, KOMMEHTapUH.
[Iporpamma Ha si3bike Python moxer conepxkarh JI0OCTATOYHOE KOIMYECTBO KOMMEHTAPHEB, KaXIIbIH
KOMMEHTApUl HAUMHAETCS C CUMBOJIA H«PEIIETKAY.

Jlutepanbl npeacTaBiIA0T cO00H 3HaUCHUs, 3a]aHHbIE B KOJIE TPOrPaMMbl, HaIpuUMep Yucia (25) wim cTpoku
("Ipusetr"). B s3pike Python wucmonb3yercs muHaMudeckas TUMU3AOUS (THIBI JAHHBIX OMPEICISIOTCS
aBTOMAaTHUYECKH, U UX HE TpeOyeTCsl OOBSBIATD B IPOrPaMMHOMKO/IE), HO TIipu 3ToM Python siBisieTcst 3b1koM
CO CTPOroi TMHM3aluen (Bbl CMOXKETE BBIONHATH Hal 00BEKTOM TOJIBKO T€ ONEPALUH, KOTOPbIe IPUMEHUMBI K
ero TUMy).

Ecimm roBoputh 00 HMCHONB30BAHMM 3HAKOB IYHKTYallMH, TO CTOUT OTMETUTh, YTO KaKhas CTpOKa B
nporpamme Ha si3pike Python He 1o/mKHA 3aKaHUYMBATHCS TOUKOH C 3aMsATOMH, Kak, Hanpumep, B C++, HO eciu
€cTb HEOOXOAUMOCTb 3aIUCATh HECKOJIBKO OIEPATOPOB B OJIHY CTPOUKY, TO UX MOXKHO Pa3/ielisiTh TOUKOH C
3aIATON.

ITepemeHHBIE HCTIONB3YIOTCS U1 XPAaHEHUS IaHHbIX.

Basicno!

B s13p1ke Python Het criennanbHOTO pasziena onucaHus MEPEeMEHHBIX, B KOTOPOM YKa3bIBASTCS THII
NIEPEMEHHOM Tepe]] €€ MEpBBIM HCIONb30BAaHUEM. THIl NMEPEMEHHOW OIpPENEIsIeTCs 10 TOMY
3HAYEHHUIO, KOTOPOE €M IPUCBAUBACTCS.

Ecte ompenenéHHple mpaBuia IS 3aJaHMA  MMEH TMEPEMEHHBIX  (MICHTU(PUKATOPOB):  3TO
TIOCTIEI0BATENBHOCTh OYKB U IM(pP, KOTOPAs HE MOXKET HAUYMHATHCS C LM(PPBI, HO MOXKET COAEPKATh CHMBOI
noquépkuBanus (). MIMeHa mepeMEHHBIX YYBCTBUTEIBHBI K PErHCTpy. MIMeHa MepeMEeHHBIX HE MOTYT
COBIIAJIATh C KIIFOYEBBIMH CIIOBaMH.

Kitouessie ciioBa B si3bike Python nmerot crienmansHoe Ha3HAUSHNE U IPEACTABIISIOT COOOH YIPaBIISIOIINE
KOHCTpYKIMH si3biIka. [Ipumepsr: and, break, foru 1. a.

[Ipy cocTaBneHWH TMPOrpaMM JIEKCEMbl OOBEAMHSAIOTCS B CHHTAKCUYECKHE KOHCTPYKIMH, KOTOpHIE MOTYT
BKJIQJIBIBATHCS JIPYT B JpyTa.

Basicno!

B pesynbrate MoryT o0pa3oBbIBaThCS OMOUHBIE KOHCTPYKIUH, KOXKIBIA OMOK KOJa HAYMHAETCS
aBoeToureM (:), a Teo O0Ka BBIENAETCS 0053aTEIbHBIM OTCTYIIOM.

OObIyHO cpefa MPOrpaMMHUpPOBAHMS Cpasy JenaeT OTCTYN s OJoka mociie ABoeTours.B 3aBucumocTu
OT HCIIOJIb3YEMOH CpeJibl TPOrpaMMHUPOBaHUS OJIOKU MOTYT UMETh BU3YyallbHOEBbICIICHUE.
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Basicno!

C PCKOMCHAAIIUAMHU IO COCTABJICHUIO IPOrpaMM Ha A3BIKE MOXHO O3HAKOMHUTLCA,HAIIPpHUMCED,
IT1O CCBIJIKE:
https://pythonworld.ru/osnovy/sintaksis-yazyka-python.html

[TepeiinéM K paccMOTPEHHIO OCHOBHBIX OINEPATOPOB s3bika. Omeparop — 3TO KOHCTPYKLUSA A3bIKA,
onpesensiomas KoMaHay (Ha0op KOMaH) s3bIKa MPOrpaMMHUPOBAHUS, 3aJarONasl BBITIOJHEHUE
JIEUCTBUI.

[IpencTaBneHHbIe B TAOIUIIE / ONEPATOPHI MOXKHO Pa3AeiIuTh Ha CIEAYIONINE TUTIBI: apu(METHIECKHUE,
OIepaTOPbI CPABHEHUS, TIOTHIECKHUE, OUTOBBIE.

Tabruya 7

HekoTtopnie onepaTopsl si3pika Python

Oneparop Onucanue
+ ClioxeHue
- Brerantanue
* 'YMHOXEHUE
/ Jlenenue
Il [{enouncneHHoe AeNeHue
% OCTaToK OT JeIeHHs
** IBo3Benenue B cTeleHb
< MeHbIIIe
> bonbIe
>= bonbiie niu paBHO
<= MeHbl1Ie W paBHO
== PaBHO
1= He paBHO
and Jlornyeckoe yMHOXeHHE («H», KOHBIOHKIIHS)
or Ulormyeckoe CIOKEHUE («ITH», AM3BIOHKIIHSA)
not Ulormueckoe oTpuIiaHue
| [ToOuTOBOE «HITHY
A [ToOHUTOBOE HCKITIOYAFOIIISE (UKD
& [ToOuToBOE «IM»
>> bUTOBBIN CABUT BIPaBoO
<< bUTOBEIA COBHUT BJIEBO
~ WuBepcus 6uto

PaCCMOTpI/IM HCCKOJIbKO MPUMCPOB MCIIOJIB30BaAHUA JAHHBIX OIICPATOPOB.
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[Ipumep 1
Ha pucynke 41 mnokas3aH pe3ysbTaT BBINOJHEHUS apru()METHUECKHX ONepaTopoB ¢ KoHcoiu Python.

Omepatopbl BBOAATCS B KOMAHAHOM CTpOKE TIOCHE MpUIJalieHus >>> U Cpa3dy BBIIOIHSIIOTCS
UHTEPIIPETATOPOM IOCTIC HAXKATHSI KIIaBUIIIN BBOJIA.

Python Console

Al
dl

Python Console
>>> 244

6

S>> 3%kb

729

o © >>> 74%7
4
+

I«

=

ik v m

o 0]

>>>

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

Puc. 41. Pesynbrar BhinodHEHHS apu(pMETHIECKHX OMEPATOPOB

On¥H U3 caMbIX YacTO UCTIOJIb3YEMBIX OIIEpaTOPOB — ollepaTop nprcBanBanus. OnepaToprpucBauBaHus B
s3bike Python umeer Bu:

<uJIeHTU(UKATOP>=<BbIpAKECHHE>

Basicno!

3HaueHus BBIPpAKECHUA, KOTOPOC CTOUT CIIpaBa OT 3HAKa «=», IPUCBAWBACTCA nepeMeHHoﬁ
(3aHI/ICLIBaCTCH B 9Ty IEPEMCHHYIO — B HaMﬂTL), paCHOHO)KCHHOﬁ CJICBA OT3HAKa «=M».

[pumep 2
a=7n77=21.9

Taxoke B s13p1ke Python ecTh cii0HBIE OMIepaTOpsl IPUCBAUBAHMS, OHHM NPEJICTABIICHEI B Ta0MHIIE 8.

Tabnuya 8
Ci0kHbIe OMEpaTopbl NPHUCBAUBAHUSA
O0o3HaueHHe Onucanue
+= 3HaueHus JI€BOM M MpaBoil yacTed onepatopa MPUCBAMBAHMS CYMMHUPYIOTCH,

[PE3YJIbTAT IPUCBAUBACTCA HCpeMeHHOfI B JICBOH YacTH

—= BrrunTaeTcs 3HaUeHHE NPABOM YACTU U3 3HAYEHUS NEPEMEHHOH B JIEBOHYACTH,
[pe3yJbTaT MPUCBAUBAETCS IEPEMEHHOM B JIEBOM YacTH
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Oxonuanue
O0o03Ha4YeHHe Onucanue
*= 3HaueHHUs JIEBOI M TPaBOil YacTed MEPEMHOMKAIOTCS, Pe3yNbTaT MPUCBANBACTCS
[EPEMEHHOM B JIEBOW YaCTH
/= 3HaueHne TepeMEeHHOI U3 JIEBOH YacTH JENUTCS HA 3HAUEHUE BBIPaXKeHUS B
[paBOil YacTH, pe3yJbTaT NPUCBAHBACTCS MEPEMEHHON B JIEBOM YaCTH
%= Haxonutcs octaTok OT JA€JNeHUs 3HaYEHUS MEPEeMEHHON B JIEBOM yacTHHA
3HaueHHE BHIPA)KCHHUS B TIPaBOil 4acTy, pe3ysbTar IpHCBauBaeTCs IEPEMEHHOM
B JIEBOU YaCTH
*h= BhIONHAETCS BO3BEJICHUE 3HAYCHMS IIEPEMEHHOM B JIEBOM YacTU B CTEIEHb
BHAYEHUS BHIPAXKEHUS B MPABOM YacTH, pe3yibTaT IPUCBAUBACTCS IEPEMEHHOM B
IIEBOM 4acTH
/= JlenuTcs Haleno 3HaYeHUE MEPEMEHHON B JIEBOM YAaCTH HA 3HAUCHHUE BBIPAKCHUS
B [IPAaBOl YaCTH, PE3yJIbTAT IPUCBAUBACTCS IIEPEMEHHON B JIEBOM 4acTH
Ipumep 3

Ha pucynke 42 moka3aH pe3yyibTaT BHIIOIHEHHUS ONEPaTOpOB MPUCBaWBaHUS ¢ KoHcoiuPython.

Python Console

(Al

+ & & v R
© 8 o I Yl

Python Console
>>> X=06

>>> X

6

>>> X+=8

>>> X

14

>>> |

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

Puc. 42. Pe3ynbrar BHIIONHEHUS ONEPaTOpPOB MPUCBAMBAHHUS

Yacrto IIpy pCUICHUHU 3a/1a4 H606XO,Z[I/IMO BBINTOJIHATE BBOJ JAHHBIX C KJIaBUATYPbl U BBIBOAUTH JJAHHBIC
Ha ’KpaH. PaccMoTprM paboTy COOTBETCTBYIOIIMX OIIEPATOPOB B si3bike Python.
BBo aHHBIX € KJIaBHATYPBI OCYIIIECTBIISIETCS € MMOMOIIBIO oriepaTopa print. @opmaromneparopa:

print()
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x=3 y=6 z=-10
print(x,y,z)

Pesymprar paboTsl mporpamMMbl TIpeCTaBICH HA PUCYHKE 43.

Run: 1
B /Users/user/Documents/PythonProject/venv/bin/python /Users/user/Documents/PythonProject
36 -10

Process finished with exit code @

=4
ol
=
[]
P 4:Run = 6:TODO Terminal & Python Console
Puc. 43. Pesynbrar paboThl NporpamMmmsl
Basicno!

[Mocrne BeIMONHEHKS OTIepaTopa Printkypcop mepexouT Ha HOBYIO CTPOKY.

[pumep 5
x=3 y=6 z=-10
print(x) print(y,z)

Pesynbrar paboThl porpaMMbl MPEICTaBICHB! HA PUCYHKE 44.

Run: 1
B> /Users/user/Documents/PythonProject/venv/bin/python
3
6 -10
-
-4 Process finished with exit code 0
2ol e
=
[ ]
P 4:Run :=6:TODO EA Terminal @ Python Console

Puc. 44. Pesynprar paboTsl IporpaMMbl

Jli1s BBIBO/IA B CTPOKY HEOOXOMMO 100aBUTh apryMeHT end="<paznenurens>".
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[pumep 6
x=3 y=6
z=-10
print(x)
X+=6

CETb LEHTPOB UINDPOBOTO
OBPA3OBAHMWA OETEM «IT-KYE»

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

PesynbTaTsl paboThl MpOrpaMMbl IPEICTABICHBI HIDKE Ha pUCYHKE 45.

Run:

| 2

g
< 4l

m

1

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

Process finished with exit code 0

iZ 6:TODO A Terminal @ Python Console

BI)IBO)II/ITI) Ha 5KpaH MOXXHO HC TOJIbKO 3HAYCHHUA NCPEMCHHLIX, HO U 3HAYCHHUA Bpra)i(CHPIfI.

pumep 7

X=3 y=6

z=-10

print(x)

X+=6
print("x=",x,end=

Puc. 45. PesynbTar paboThl mporpamMmsl

)print(y+z)

Pesymprar paboTsl pOrpamMMbI TIpeICTABICH HA PUCYHKE 46.
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Taxoke B s13b1ke Python MosHO KcONB30BaTh (POPMATHPOBAHHBI BBIBOJ. [1J1s 7TOr0 HEOOXOAMMO
HCII0JIb30BaTh BcTpoeHHyo pyHknuto format(). Cunrakcuc pyHKImu:
<crpoka>.format(<dopmar>)

31ech:

<CTpOKa>TIpe/ICTaBIsIeT cOOON 3HaYeHue U1l POPMATHPOBAHHOT'O BBIBOJIA;

<dopmar> — cnemudpukanuu Gopmara Mini-Language.

[pumep 8

a=12b=13

c=a+b

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

Pesymbrar paboThl mporpaMMbl MPEICTABICH HA PUCYHKE 47.

Run: 1
1> /Users/user/Documents/PythonProject/venv/bin/python
12+13=25
- | D Process finished with exit code ©
=+
A
-
[]
P 4:Run = 6:TODO M Terminal @ Python Console

Puc. 47. Pesymbrat paboTsl IPOTpaMMBbI

JI7ist BBOJIA IAHHBIX C KJIABHATYPBI HCTIONB3yeTCsl BCTpoeHHas hyHKIws input().

Basicrio!

®ynkims input()Bo3BpaliiaeT B Ka4ecTBe pe3yibTara CTPOKY!

[pumep 9

B pe3ynbpTaTe BBINOIHEHHUS IIPOrPAMMBI

a=input()c=input()

z=a+c print(z)

Ha 5KpaH BBIBOAUTCA HC CyMMa YUCCII. BBIBOI[I/IT Cs CTPOKA — CICIIIICHUEC IBYX CTPOK an C.PCBYJ'IBTaT pa6OTLI
HPOTpaMMBI TIPEJICTaBIICH Ha pUCYHKe 48.

Puc. 48. Pe3synbtat paboTbl nporpammbl

Run: 1
> /Users/user/Documents/PythonProject/venv/bin/python
3
6
- | D 36
=4 A : .
» =  Process finished with exit code @
=
[]
P 4:Run = 6:TODO A Terminal @ Python Console

48 B cozepsaHue




i

nPOrrAMMUPOBAHME CETb LLEEHTPOB LIM$GPOBOTO

OBPA3OBAHMWA OETEM «IT-KYE»

1]

Ecii HeoOX0MMO BBECTH YMCJIOBBIC 3HAYEHHMS, TO CIEAYET MCIONB30BATh BCTPOCHHBIC(YHKIMH INt

u float.
®yuKIHs iNtUConb3yeTcs 1Ist peoOdpa3oBaHust CTPOKH B IIENIOE YHCIIO.

Ipumep 10

W3meHum mpeapiayiui npumMep:
a=int(input())
c=int(input())z=a+c

print(z)

Pesynbrat paboThl — cyMMma ducern.
Pesymprar paboTsl mporpamMMbl TpeCcTaBIeH Ha pUCYHKE 49.

Run: 1

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

7

11

H
I« 4l

» Process finished with exit code @

m g

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

Puc. 49. Pesymbrar paboThl mporpamMmsl

Takxe MOKHO yKa3bIBaTh apryMeHT (yHKIHE INPUL, B 3TOM cliyyae Ha 9KpaH OyIeT BHIBOAMTHCS
«TIPUTTIACUTENILHOE COOOILIEHUE.

[pumep 11
a=int(input("a="))
c=int(input("c="))

Z=at+C
print(z)
Pesynprar paboTsl mporpamMmel mpeacTaBieH Ha pucyHke 50.
Run: 1
B /Users/user/Documents/PythonProject/venv/bin
3
x= 9-4
-
= Process finished with exit code 0
o
e
[§i

Puc. 50. PesynbTar paboTbl Mporpammbl
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AmnanorndHo pabotaer u Qpynkius float, Ho B pe3ynbrare e€ paboThI BBEIEHHOE 3HAYCHHE
peoOpa30BHIBAETCA B BEIIECTBEHHOE YUCIIO.

[pumep 12
a=float(input("a= ")) x=Ffloat(input("x=
"))z=a+x
print(z)
Pesynbrat paboTsl mporpaMMbl MpeCTaBIeH Ha PUCYHKE 51,
Run: 1
'S /Users/user/Documents/PythonProject/venv/bin/python
a= 20
X= 5
s = 25.0
2 . . .
p 2 == Process finished with exit code @
= |
[]
P 4:Run :=6:TODO A Terminal @ Python Console

Puc. 51. Pesynbrar paboTsl mporpaMMel

YnomsaHem pa60Ty CO BCTPOCHHBIMU MATECMATUYCCKUMU (I)YHKI_II/ISIMI/I.

Basicno!

Bce maremariyeckue GpyHkiuu B si3bike Python ooseanneHs! B Moy math.

I[aHHBIfI MOAYJIb IIpHU HCO6XO,I[I/IMOCTI/I HYXHO UMIIOPTUPOBATHL C IMOMOIIBIO KOMAaHbI
import:

import math
[Tocne moaKIIOYEHHS 3TOTO MOAYJS MOXXKHO HCIOJIB30BaTh BCE MHOKECTBO MaTeMaTHUeCKHX(DYHKIMMN s3bIKa
Python.

B cocraBe mMoxyns mathecTh HECKONBKO M3BECTHBIX MAaTEMATHYECKHX KOHCTAHT (Tadu. 9).

Tabauya 9
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(’E
MaTemaTHYeCKHe KOHCTAHTHI f3biKka Python

0O003HaUeHHE KOHCTAHTBI Onucanmne
math.pi Maremarudeckast KoHcTanTa 1t = 3,141592. ..
math.e Uucno Diinepa e =2,71828...
math.inf [onoxuTenbHas OeCKOHEYHOCTD

Taxoke OnuIIeM HECKOJIBLKO HanOOJIee 9acTo MCMOIb3yeMBIX (DYHKIIMM, BXOISIIMX B COCTABMOIyJIst math
(tab6u. 10).
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Tabnuya 10
MaremaTnyeckne gpyHkmun sizpika Python

O0o03Hauenne GpyHkuumn Onucanue
math.exp(x) DKCIIOHEHTA YHCIIa €'

math.log(X,[A])

Ulorapudm X o ocHoBauuto 4. Eciit 4 He yka3zaHO, BRIYHUCISAETCS
HATYpaJbHBIN Joraprudm

math.pow(X,n)

Bo3zeeneHue B cTerneHb X"

math.sqrt(X)

KBanpaTHblii KOpeHb U3 X

math.cos(X)

Kocunyc X (X yka3piBaeTcs B pajnaHax)

math.sin(X)

Cunyc X (X yka3sIBaeTCs B paJiaHax)

math.tan(X)

Tanrenc X (X ykaspiBaeTcs B paJiiaHax)

math.acos(X)

Apkkocunyc X (X yka3bIBaeTcs B pajnaHax)

math.asin(X)

Apkcunyc X (X ykasbIBaeTcs B panaHax)

math.atan(X)

Apkranrenc X (X ykasblBaeTcs B paJiaHax)

math.degrees(X)

KonBepTupyer pafuaHsl B rpagychl

math.radians(X)

KonBeptupyer rpagycbl B pafuaHsl

(KBampaTHbie ckOOKHM B CHHTaKcHce (YHKIMH 03HAYaloT HeoOs3aTebHbIe dneMeHTHI. ) [10THbIH crircok
MaTeMaTHYeCKUX (PyHKIMI MOKHO BBIBECTH KOMaHI0M:

import math

>>> math

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

PesynbTar paboThl porpamMMbl MpeCTaBIEH Ha PUCYHKE 52.

Python Console
el= >>> math
>>> math
B = <podule 'math' (built-in)>
> | @ >>> dir (math)
(' _doc__ ', '_loader_ ', ' name__ ', ' package ', '_ spec_ ', 'acos', 'acosh'
# 00|, 'asin', 'asinh', 'atan', ‘'atan2', ‘atanh', 'ceil', ‘comb', ‘copysign', 'cos’',
2 0 ‘cosh', ‘'degrees', 'dist', ‘e', 'erf', ‘erfc', 'exp', ‘'expml', ‘fabs', 'factoria
i 1', 'floor', 'fmod', 'frexp', 'fsum', ‘gamma‘’', 'gcd', 'hypot', 'inf', 'isclose',
+ ‘isfinite’', 'isinf', 'isnan', ‘'isqrt', 'ldexp', 'lgamma', 'log', 'logl0', 'logl
'log2', 'modf', 'nan', 'perm', 'pi', 'pow', 'prod', 'radians', 'remainder',
nt; tsinh®, Ysgrt'; *tan®, “tanh®*, "‘tau'; *trounc']
:TODO  EA Terminal @ Python Console

Puc. 52. BeiBoj crivcka MaTeMaTHuecKuX (yHKIHH s13b1ka Python

Basicrio!

Taxxe B s3p1ke Python ecTh BO3MOXHOCTh NOTYyYEHUS TaK Ha3bIBAEMBIX IICEBIOCTyYaiHbIX YHCEIL.

I[aHHBIC YHCJIa BbIYUCIIAKOTCA II0

HCKOTOPOﬁ MaTeMaTHYECKON (bOpMYJ'IC, MOTYT HCIIOJIb30BATbHCA

HECKOJIBKO alropuTMOB (B si3bIke Python mcnonbs3yercst anroputm «BUXpb MepceHHa).
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JLyist OJTyYEHHMS! TAKMX YHCEN HE0OX0MMO 00paTHTHCS K MOIy.Tr0 random.

Hmeetcst BOSMOKHOCT MOJIyYaTh Kak Ilelble, TAK M BENICCTBEHHbIE CTydaiiHble yncna: randint(a,b) —
BO3BpAIIacT CIyYaiHoe 1eI0€e YnciIo u3 otpeska [a; b]; uniform(a,b)— Bosspamiaer ciryuaiinoe
BEIICCTBEHHOE YHCIIO U3 OTpe3Ka [a; b].

[Tpumep 13

from random import randintfrom random
import uniformk=randint(1,100)
z=uniform(1,200)

print(k)print(z)

Pesynprar paboTsl mporpamMmbl TpeCcTaBlIeH HA PUCYHKE 53.

Run: 1
'S /Users/user/Documents/PythonProject/venv/bin/python
30
147.38745393752728
m P
= Process finished with exit code 0@
ol =
-
[ ]
» 4:Run i= 6: TODO Terminal % Python Console

Puc. 53. Pesynbrar paboThl nporpamMmmsl

[pumep 14

Beraucnuth BbIpaxeHne a’+ b? rne a, b — nensle yncia, BBEAEHHBIE C KIJIaBHATYPBEL
a=int(input("a="))

b=int(input("b= "))c=a**2+b**2

print("c=", c)

Pesynbrat paboThl mporpamMMBbl MPECTABICH HAa PUCYHKE 54.

Run: 1
> /Users/user/Documents/PythonProject/venv/bin/python
a= 3
b= 8
- | | = 73
=3 g 3 5 3
» ==  Process finished with exit code 0
=
(]
P 4:Run = 6:TODO EA Terminal 7 Python Console

Puc. 54. PeynbTar paboThl mporpaMMbl
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IIpakTHyeckas 4acTh

Lenv pabompl: 03HAKOMIIEHHE C OCHOBAMH HAIIMCAHHUSI [IPOTPAMM Ha sI3bIKe porpaMmupoBanus Python,
paboTa c orepaTopamMu NpUCBauBaHUsl, BBOJIa/BbIBO/IA JAHHBIX.

X00 pabomwi

OTkpoITh Cpey pazpadotku PyCorm.

CocTaBuTh MporpaMMy HaxokKAEHHS MEepUMeTpa U IIOMAAN NPSAMOYTOJIbHUKA (3HAYESHHSIMH
CTOPOH BBOJISATCS C KJIABUATYPHI).

Vkazanue. TlpumepHbId BU POTPAMMBI:

a=float(input("a= ")) b=float(input("b="))
print("mepumerp=",2*(a+b))print("miomans=
",a*b)

Bvi6oowv
B xone BbinosnHeHus 1abopaTopHOM pabOoTHI Bl HOMYYMIIN NPEACTABICHUE O HATMCAHUMITPOCTHIX
IpOrpaMM Ha si3bIKe IIporpammupoBanus Python.
Konmponvnwie gonpocwl
1. Kakue oneparopsl si3bika Python BbI HCIOJIb30BaIH IIPH BBITOIHEHHH 1a00paTOPHOI paboThI?
2. Kaxoii orepatop HCIONIb3yeTCs [Tl BBOJA LENBIX YKCEI C KIIABHATYPBI; BEIIECTBEHHBIXYHCEI C
KJIaBUATYpbI?
3. Kaxk BbIBeCTH JaHHbIE HA 9KpaH B si3bike Python?

Jlabopamopnas paboma 2.2. Ilepevie npozpammet Ha sazvike Python, ocnosenvieonepamopol
Teopernyeckas yactpb
Bocmnonb3oBaThes MaTepuanamMu U3 1a060paTopHoi paboThr 2.1.

IlpakTnyeckas 4acTb
Lenv pabompl: 03HAKOMIICHHE C OCHOBAMH HATIMCAHUSI IPOTPAMM Ha sI3bIKe IporpamMmupoBanus Python,
paboTa ¢ onepaTopamMu NpHCBalBaHusl, BBO/A/BbIBO/IA IAHHBIX.
X00 pabomwi
1. OtxpsITh cpemy paspabotku PyCharm.
2. CocTaBUTh IPOrpaMMy BBIYUCIIEHHUS 3HAYEHNS QyHKIMH Y(X) = X2 — 7X + 8 1151 3a1aHHOTO ¢
KJIaBUATYypbl 3HAYEHHSI apTYMEHTa X.
Vkazanue. IIpuMepHBI BUJ TIPOTPAMMBI:

x=float(input("x="))y=x**2-7*x+8
print("y(x)=", y)
3. CocTaBuTh MporpaMmy BBIYHCIICHUA PACCTOAHUA MCXKAY ABYMS TOUKAMU, 3a/TaHHBIMU HA

IIJIOCKOCTH CBOMMHY KOOPIMHATaMHU.
Vkaszanue. IlpuMepHbI BUJL TPOrpaMMBI:

x1=float(input("x1= )
y1=float(input("y1= ")
x2=float(input("x2= )

y2=float(input("y2= "))
r=((x1-x2)**2+(yl-y2)**2)**(1/2)
print("paccrosiHre= ", r)

4, CocTaBUTh MPOrpaMMy BBIYHCIICHHS CYMMBI MEPBBIX N WICHOB apU(pMETHUECKON MPOTPeCcCHu
10 JIFOOBIM JIBYM €€ uiieHaM, HOMepa KOTOPBIX U3BECTHBI.
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Buisoowl
B xome BbImOMHEHUS NabOpaTOpHON pabOTBI BbI MOMYYWJIM TPEICTABICHUE O HAMUCAHWH IPOCTBIX
IporpaMM Ha sI3bIKe MporpammupoBanus Python.

Konmponvhwle sonpocw
1. Kakue ocHOBHBIE oniepaTopsl si3bika PYthon BbI CcoNb30Bay IPHU BBINOIHEHNH 1A00paTOPHOM
paboTh1?
2. Jlnst wero ucmonb3yercs oreparop printmpu pabore B s3bike Python?
3. Kak MOXHO BO3BECTH YHCIIO B KBapaT B si3bike Python?

Jlabopamopnas pavoma 3.1. Ycnosenwiii onepamop  if

TeopeTuqecxaﬂ qacTb

[Ipu penieHnn 3a;1a4 BaXKHO PEaTM30BbIBATH BO3MOXKHOCTD BHIOOpA CPEIH AJIbTEPHATUBHBIX OIIEPAIMii HA OCHOBE
PE3yJIbTaTOB TPOBEPKU. B MMIIEpATUBHBIX S3BIKAX MPOTPAMMHUPOBAHHS ISl ITHX IENCH HCIONTb3yeTCs
ornepaTop BeTBJeHHs (YCIOBHBIA ormeparop). B s3eike Python mojoOHbIA omepaTop mpexycMaTpuBaeT
BO3MOXKHOCTb CJIeJIaTh BEIOOP KaK U3 JIBYX alIbTEPHATUBHBIX BETBEH MPOTrpaMMBbI, Tak U U3 TPEX U OoJee.
OO61mast popma yCIIOBHOTO OIlepaTopa:

If <ycrmosuel>:oneparopl

elif <ycnosue2>:omneparop2

else:

onepaTtop3

Yactu elsen elifasnsarorcs HeoOs3atensubiMuU. [locie yactu ifykaspiBacTcs JOTHYECKOE YCIOBHE, KOTOPOE
MOXKET OBITh HCTHHHBIM HIJTH JIOKHBIM.

Kak BUIHO W3 OmHCaHHS YCJIOBHOT'O OIEpaTopa, OH MOXKET COJAEPKATh JIPYrHe OMEpaTophl, HATPUMEp
oreparopsl and (KOHBIOHKIMS), O (U3BIOHKINS), NOt— OTpHIIAHKE, PABEHCTBO

==, HepaBeHCTBO !=. Taike B Python MoxHO 3amuchIBaTh [BOITHOE ycloBHE, HampuMmep2<=a<=5, -
10<v<=9. B TOM 4mcJe yCIOBHBIN ONEPaTOp MOXKET COIEPKATH BHYTPU ce0st APYTrOr YCIIOBHBIN OTIEPaTOP.
Ctout o0paTuTh BHUMaHHE Ha TO, YTO TOCJE JIOTUYECKOTO YCIOBHS CTOUT JBOETOYHE, ATSTOTO 4TOOBI
TI0Ka3aTh, 9TO Jaiee UAET OJIOK BeIpakeHHH. BIOK BRIpaKSHUI 3aIIHCHIBACTCS COTCTYIIOM.

Paccmorpum paboty ycioBHoOro omeparopa Oonee moapoOGHo. B camom

TIPOCTOM CJTydae OTepaTop BETBICHUS UMEET BHI:

if <ycnoBue>:
onepatopl

310 HemoHas opMa yCIOBHOTO OTepaTopa.
brok-cxema paboThl JaHHOTO ONIEpaTOpa Mpe/ICTaBIeHa Ha PUCYHKE 55.

JAa HeT

Oneparopl

Puc. 55. briok-cxema HEMOJIHOTO YCIOBHOTO OnepaTropa
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B ciydyae HCTMHHOCTH YCIIOBUSI BBIITOJTHSIETCS onepaTopl, a 3aTeM OCYIIECTBIISETCS BHIXO/] U3 YCIOBHOTO
oreparopa (yrpasJieHue nepeaaércs oneparopy, CieayriieMy 3a onepatopow if).

ITpumep 1
a=int(input())
if a<0:
print("Huxe")

PesynbTrar paboThl IporpamMMbl MPEACTABIEH Ha PUCYHKE 56.

Run: 2
B /Users/user/Documents/PythonProject/venv/bin/python /Users/user
-5
Huxe
-
=3 Process finished with exit code ©
» (W= |
=
(]
B Terminal & Python Console P 4:Run = 6:TODO

Puc. 56. PesynbTar paboTsl mporpamMmsl

B HaHHOM ITPHUMEPCE B KAYCCTBEC YCJIOBHUS UCIIOJIb3YETCA CPABHCHUC a<0. Eciu sTo YCJIOBUCUCTHHHO, TO HA
9KpaH BBIBOAUTCA TCKCT «Hwxe». Ecnmm ke YCJIOBHC JIO)KHO, TO IIpOrpaMmMa HU4Ero HE BLIITOJIHACT.

[pumep 2
a=int(input())
if (a<0) and (a>=-3):print("Huxe")

Pesynbrat paboTsl mporpaMMbl MPeCTaBICH HA PUCYHKE 57,

Run: 2

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

Process finished with exit code ©

=4
» |

=

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

Puc. 57. Pesynbrar paboTsl nporpaMmel

B maHHOM mpuMepe yCIOBHE COCTABHOE: COCTOUT M3 JIBYX YCJIOBHiA, 00bEAMHEHHBIX omneparuei and
(JTorudecKoe «m»).
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PaccMotpum nanee Gornee CIOXKHBIA BUJ ONEpaTOpa BETBICHHUS:
if <ycnoBue>:
onepatopl
else:
ornepaTtop2
OOparute BHMMaHHE Ha MOPAJOK OTCTYNOB B (opmare oneparopalITo moaHast

(bopma ycIioBHOTO oreparopa.
brok-cxema paboThl TaHHOTO OIIEpaTOpa MpeICTaBlIeHa Ha PUCYHKeE 58.

na HeT

Omneparop 1 Omneparop 2

Puc. 58. biiok-cxeMa moHO# (OpMBI YCIOBHOTO OIepaTopa

Ecnu ycnoBue MCTHHHO, TO BBIMOJHSAETCS omepaTopl, B MPOTHUBHOM ciydae (€CIHM YCIOBHE JIOKHO),
BBITIONHsETCS oriepatop2. [lanee ynpaBieHHE MEPEXOAUT K ONEpaTopy, KOTOPBIN CIIEAYET 3a YCIOBHBIM
OIIEPaTOPOM.

[MpuBenéM nprMepbl pabOThI TaKOI (POPMBI YCIOBHOTO OTIEPaTOpa.

[pumep 3
a=int(input())b=int(input())if
a+b>10:
print("Yes')
else:
print('No’)
Pesynbrar paboThl IpOTrpamMMbl MPEICTABIEH Ha pUCYHKe 59.
Run: 2
B /Users/user/Documents/PythonProject/venv/bin/python /Users/user/
4
S
ms = No
=t T : >
)’ = Process finished with exit code ©
= |
[]
B4 Terminal @ PythonConsole = B 4:Run :E 6: TODO

Puc. 59. Pesynbrar paboThl nporpamMmmsl

B nanHOM mpuMepe B cilydae MCTHHHOCTH yclioBusi a+b>10 BImonHseTCS OmepaTop
print("Yes'), B mpotuBHOM ciyuae — print('No’).
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ITocne ycnoBust 1 ociie 4yacTy elseMoXXKHO yKa3bIBaTh HECKOJIBKO ONEPaTOPOB, HO TOTIaBCE OHU
3anMchIBatOTCS ¢ oTcTynoM! /I cpaBHEHHS pacCMOTPHUM J[Ba IPUMEpA.

[pumep 4.1a=10

b=15
c=3
if a+b>10:
print("Yes’)
else:
print('No’)
c=atb
print(c)
PesynbTar paboThl porpamMMel mpecTaBiaeH Ha pucyHke 60.
Run: 2
B /Users/user/Documents/PythonProject/venv/bin/python /Users/user/
Yes
3
- | 5
zg Process finished with exit code 0
2=
b=
[ ]
Terminal @ PythonConsole =~ B 4:Run :E 6: TODO

Puc 60. Pesynbrat paboThl porpamMMbl

[pumep 4.23=10

b=15
c=3
if a+b>10:
print("Yes')
else:
print("No’)
c=a+b
print(c)
Pesymprar paboThl mporpaMMel PEICTaBICH Ha pUCYHKE 61.
Run: 2
> /Users/user/Documents/PythonProject/venv/bin/python /Users/user/|
Yes
25
= D
5 Process finished with exit code @
A
-
i
Terminal 7@ Python Console » 4:Run := 6:TODO

Puc. 61. Pegynbprar paboThl mporpaMMbl
B conepxanue 57
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Kak Bugum, pe3ynabraThl padOThl MPOrpaMM Pa3MYaroTCcs, MOTOMY 4TO B mpumepe 4.2 omnepatop C=a+h
BBITIOJIHACTCS B TIOOOM ClTyyae, Tak KaK CTOMT BHE OTEpaTopa BETBICHUS.

Tpetbst popma omeparopa BETBICHHUS BHITJIAAUT CICAYIOIMM 00pa3oM:
If <ycinoBuel>:

onepatopl

elif <ycmoBue2>:omeparop2

else:

oneparop3

brok-cxema paboThl JaHHOTO ONepaTopa MpeICTaBlIeHa Ha pUCYHKe 62.

Omneparopl HeT (else)

Omneparop2 Oneparop3

Puc. 62. bnok-cxema yCIoBHOTO OTepaTopa ¢ IByMs yCIOBHAMH

I1pu ucrob30BaHUU JaHHOU (OPMBI MOYKHO POBOIUTH MPOBEPKY HECKOIBKUX YCIOBHiT —irocie ifu mocie
elif. Oneparop moce else BeIOIHSAETCS B TOM Clydae, €Cii He BBIIOIHUIOCH yeaoBue2nocie yactu elif.

PaccmoTpum nmprMep uCmonb30BaHus JaHHOH (hopMbI onepaTopa if.

[pumep 5
a=10

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

PesynbTar paboThl MporpamMmsl MpeCTaBlIeH Ha pUcyHKe 63.

Run: 2

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

Process finished with exit code @

=
2
-
(]
Terminal @ PythonConsole =~ B 4:Run  := 6: TODO

Puc. 63. Pesynbrar paboThl nporpamMmmsl
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[pumep 6

Hamucats nporpamMmy BBIYHCIEHUS CTOMMOCTH NOKYHNKM ¢ yuérom ckuiku. Ckunka B 3%
IPEOCTABIACTCS B TOM CIIy4ae, €Cli CTOMMOCTh NOKynkH npessimaeT 1000 p., a ckuaka B 5% — ecnu
croumoctb Boimre 3000 p.

s=int(input())

if s<1000:

print(s)

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

else:

print(s*0.95)

Pesymprar paboTsl pOrpamMMbl TIpeCTABICH HA PUCYHKE 64.

Run: 1

> /usr/local/bin/python3.8 /Users/user/Documents/PythonProject
1500
1455.0

Process finished with exit code @

|
I« Yl

m dh

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

Puc. 64. Pesynbrar paboThl IporpaMMbl

Ewé pa3 oOpaTUMcs K CHHTaKCHYECKUM TIpaBUiiam si3bika Python.

B Python otcyTcTBYI0T (purypHbsie ckoOku (KoTopsie ecTh B si3bike C/C++) unu pazaenutenu begin/end
(koTopeiMu omepupyeT s3bIk Pascal), okpykaromume On0OKHM MporpamMMHOro koaa. Bmecro srtoro
TPUHAIEKHOCTh OTEPAaTOPOB K BIIOKEHHOMY OJIOKY OMpPEENseTcsl MO BENUYMHE OTCTYNOB. Takxke
ornepaTopsl B s3bike Python 00bIYHO HE 3aBepILIalOTCS TOYKOH € 3amsATON; MPU3HAKOM KOHIIa oepaTopa
CITy’KHUT KOHEIl CTPOKH C 3THM OIIEpPaTOpPOM.

Bcee cocraBHbie onepatops! B si3bike Python ohopMIIsroTest 0MHaKOBO: CTPOKa C 3ar0JI0BKOM3aBEPIIACTCS
JIBOETOYHEM, Jajiee CIeIyI0T BIOKEHHbIE ONepaTophl (O/IMH Wi Ooee), 00BIYHO € OTCTYIIOM OTHOCUTEIBHO
3aroJIoBKa. JTH OEpal{y ¢ OTCTYIaMH Ha3bIBAIOTCS OJOKOM (MM HHOTJaHAOOpOM).

Basicrio!

WnTepniperaTtop aBTOMaTH4ECKH OMpPEeNseT TpaHuIlbl OJI0KOB MO BEIMYMHE OTCTYIIOB, T. €.I0 IIMPUHE
IyCTOr0 IPOCTPAHCTBA CIIEBA OT IPOrPaMMHOI0 Ko/ia. Bee onepaTtopbl, CMEIIEHHBIEBIIPaBO HA OJUHAKOBOE
paccTosHue, MPUHAIIEKAT K OHOMY M TOMY e OJIOKY KoJa.

B omneparope if paznensr elif u else ne Tonpko sBhstOTCS yactamu omeparopa if, HO M comepikar
coOcTBeHHbIE BI0XKeHHBIe Ooku. Ha pucynke 65 npezcraBiena cxema ¢ OTCTynamu Juist oneparopa if.
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‘ if

Biok 1
| elif

Bitok 2
\ else

bitok 3

Puc. 65. Cxema BIIOKEHHBIX OJIOKOB

IIpakTHyeckas yacThb

Llenv pabomel. 03HAKOMIICHHE C YCIOBHBIM omeparopoM ifs3bika nmporpammupoBanusPython.
Xo0 pabomwi

1. OtkpsITh cpemy paszpaborku PyCharm.

2. Hanmcarp mporpamMMy BBIYHCICHHUS ONTHMAJIBHOTO BECA: ONTHMAJIbHBIN BEC
BeInCIsieTesno Gopmyse: poct (em) — 100.

3. Tlonb30Batenio BbIIAETCS PEKOMEHIAIMS O CHIDKCHHH MM Habope Beca.
Ykazanue. IIpuMepHBbI BUA IPOTPAMMBIL:
v=int(input("Bam Bec — ")) h=int(input(*"Bam
poct — "))ideal_v=h-100
if v==ideal v:
print("Bam Bec B Hopme")
elif v>ideal v:
print("Bam Bec Bbiie HopMbl! Heo6xoaumo cOpocuts Bec")
else:
print("Bam Bec Huxe Hopmbl! HeoOxonumo HaOpath Bec")

PesynbTar paboThl IpOTrpamMMbl MPEICTABIEH Ha pUCYHKE 66.

File Edit Shell Debug Options Window Help

Python 3.8.2 (tags/v3.8.2:7b3ab59, 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:/Usexrs/User/AppData/Local/Programs/Python/Python38-32/1il.py ===
Bam Bec - 200

Bam poct - 190

Bam BeC BEme Hopmu! Heofxommo cBpocure EBecC

P
Puc. 66. Pesynbrar paboThl nporpamMmmsl
4. Hamnucats mporpaMmy, onpeaensionyto BU TpEYroibHUKa (PaBHOCTOPOHHUIA,
PaBHOOEAPEHHBIH, Pa3HOCTOPOHHHUNA) TI0 3aJAHHBIM JITTUHAM CTOPOH.

5. Hanucare mporpaMmy, KOTOpasi CHUTHIBAET TPU BEIIECTBEHHBIX YMCIIA i 3aMEHSET
Ka)X10¢e YETHOE 3HAYCHHE €r0 YaCTHBIM OT JICJICHUS Ha 2, a STHHUITY — YHCIIOM 2.
6. Onpenennts, sSBISETCS JIM BBEAEHHBIM MOIb30BATENEM IOl BUCOKOCHBIM.
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Ykazanue. TlpumepHbIl BUI NPOrPAMMBL:

y = int(input("Bsemure rox "))

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

else:

print("O6bIyHbII")

Hanucats nporpammy, IpoBEPSIOILYIO, ABJISAETCS JU BBEAEHHOE YUCIIO YETHBIM WIIM OHO HEYETHOE.

Bvi6000b1
B xoze BbimonHeHus nabopatopHOi pabOThl BbI MONYYHIH TPEACTABICHUE O COCTABICHUNYCIOBHBIX
aJIrOPUTMOB C HCTIONB30BaHKUEM onepaTopa if-elif-elsesspika mporpammupoBanust Python.

Konmponvhwie sonpocul
1. JIyist 4ero ucrob3yt0TCsl yCIOBHBIC OMEPATOPhI B IPOrPaMMUPOBAHUHI?

2. Kak BBITJISLIMT CHHTAKCHC YCIIOBHOTO oreparopa B si3sike Python?
3. Kakue hopMmbI yCIIOBHOTO OrepaTopa MOXHO HCIIOJIb30BaTh B s3bike Python?

Jlabopamopnas padoma 3.2. Ycnoenwtit onepamop if

Teopernueckasi 4acTh

Bocmnonbs3oBaThes MaTepuanamMmu U3 1a0opaTopHoi padboThr 3.1.

IIpakTnyeckasi 4acTpb
Llenv pabomui: 03HAKOMJICHUE C YCIOBHBIM orepatopoM if si3bika mporpaMmmupoBanus Python.

Xo0 pabomwi
1. OtkpsITh cpeny paszpabotku PyCharm.
2. Cpenu Tpéx umcen HaiiTH CpejiHee, T. €. KOTOPOe OOIbIIE OJHOTO YHCIIA, HO MEHBIIIE IPYTOTO.
3. JlaHsl JUIHHBI TPEX CTOPOH OJHOTO TPEYTONBHUKA U TPEX CTOPOHBI APYTOro TPEeyroibHUKA.
OmnpenenuTs, OyIyT JIM 9TH TPEYTOIBHUKH PABHOBEIUKUMH, T. €. UIMEIOT JI OHH PAaBHbIE TITOMIATH.
4. Bsectu poct yenoBeka. BeisectH Ha sxpan Texet «BBICOKHIy, eci poct
npessimaer180 cm, u «<HE OUEHD BBICOKUIy B poTHBHOM Cltydae.
5. Beectu 3 uncna. Beisectr ux B mopske Bospactanus. (Ilpumep: 12, 34, 56.)

Buieoowl
B xone BbImonHeHust 1a00paTopHOM pabOTHl BBl MONYYHIIH MPEACTABICHHE O COCTABICHHUYCIOBHBIX
aJrOPUTMOB ¢ MCTIONTB30BaHueM onepaTopa if-elif-elsesspika mporpammuposanust Python.

Konmponvhuie 6onpocel
1. Kak BoIrsisiguT nostHast hopma orepartopa BeTBJIeHHS B si3bike Python?
2. Jlns gero ucronb3yetcs yacTh else B omeparope BeTBICHHS?
3. Kaxue 0CHOBHbIE OIIEpaTophl BbI HCIOIB30BAIN MPH PEIICHHUH 33/1a4 U3 1a00paTOPHOH
paboThI?
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Jlabopamopnas pavoma 4.1. I[uknet ¢ azvike Python

Teoperuueckasi yacThb

CnpaBo4HHK

[lukn B s3bIKE MPOrPaAMMHUPOBAHUS TPEACTABISET COOONH KOHCTPYKLHMIO, MHOTOKPAaTHO
BBIIIOJIHSAIOLIYIO OJIHY U Ty K€ IpyIIly onepaTopoB. Yncio MoBTOPEHUH (UTepaluii) IMKIa MOKET
ObITh 1100 33J1aHO 3apaHee, MO0 3aBUCETh OT UCTUHHOCTH HEKOTOPOTO YCIOBHSL.

B peanbHO#i JKH3HH MOCTOSHHO IIPUMEHSIOTCS IMKIIBL, OTOMY LUKIMYECKUH AIrOPHTM YacTO UCHOIb3YIOTCS
TIPH PELICHAM 3a/1a4 [0 IPOrPaMMUPOBAHHMIO.
B s3bike mporpammupoBanus Python moxer ObITh pealn30BaHO 1Ba BHJA LUKIIA:

1) ¢ mpenycnoBuem — kst While;

2) ¢ napamerpom — uuki for.

Lut whilesiBisieTcst 4acTo UCIONB3YEMBIM U YHHBEPCATbHBIM 1UKIIOM B Python. [Tonusiiidopmar qaHHOrO
IUKJIA:

while <ycnoBue>:
<omepatop 1>
else:
<ormepaTop2>

YacTs elsestBisiercst HeoOs3aTebHON. Biiok-cxema paboTer nnkiaa Whilenpeacrasinena Ha pucynke 67.

OmnepaTopsl

Puc. 67. Biok-cxema nukia ¢ npeayciaosuem While

Bemonxenne umkna While HaunHaetcss ¢ mpoBepku ycnoBus. Ecmu oHO wuctMHHO (He paBHO false),
BBINOJTHACTCSI Oneparop ukia. Eciu mpu mepBoii xe mpoBepke BhIpaXkeHHE B yclIoBuU paBHo false, muk
HE BBIMONHUTCS HU pa3y. Ecim ycnosue B ke WhileHukormane craHeT nOKHbBIM, TO He OyAeT NPHYMH
OCTAHOBKU LIMKJIA U TIPOrpamMMa «3aluKIuTcs». YToObl 3TOro He MpoU30ILI0, HEOOXOUMO OpPraHU30BaTh
MOMEHT BbIXOZ1a U3 IIUKJIA, T. €. JJO)KHOCTBBBIPAXKEHUS B YCIOBUHU. Tak, HapuMep, U3MEHsIs 3HaU€HNE KaKOoM-
HUOY/Ib IEPEMEHHOH B TeJIe [UKIa, MOKHO JOBECTH JIOTHYECKOE BBIpaXKEHHE JI0 I0:KHOCTH. OOpaTiTe BHUMaHME,
YTO ONEPaTOPHI TeJa LIUKJIA JOJHKHBI ObITh 3aIUCAHBI C OTCTYTIOM.

Ipumep 1

=5

while i<15:

print(i)

i+=2

Hnrepdeiic nporpammsl PyCharm ¢ BBeA€HHOM porpaMMoii 1 pe3yJIbTaTOM BBIIOJHEHUAIPECTABIICH Ha
pucyHke 68.
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Ppc. 68. Bu nporpammel B cpefie pa3paOOTKH C PE3yNETaTOM BhIIOJHEHUS

i=5

while i < 15:

print(i)
ie= 2

= §:TO00 @ Terminal @ Python Consale

» fUsers/user/Docunents/PythonProject/venv/bin/python /Users/user/Documents/PythonProject/1.py

MONIDS |

esequara (i)

© PyCharm 2019.3.5 available
Update

&) Event Log
51 LF UTF-8 4spaces Python38 (PythooProject) W 0

B nanHOM mpuMepe opraHu3oBaH repedop 3HAYCHHUI IEPEMEHHOI | ¢ 1aroM 2. Y clioBUepadOThI [UKIIA:
i<15. B Tene mukia mpoMCXOOUT M3MEHEHHE (YBENMYEHHE) MEPEMEHHON 1, TTOATOMY UK He OyneT

OECKOHEYHBIM.

Pesynprar paboThl mporpamMmbl OTAENBHO TPECTaBIeH Ha PUCYHKE 69.

[pumep 2
Run:
=
- =
A
-
(]
» 4:Run
a=0
while a<7:
print("Python™)
a+=1

1

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

5
7
9
11
13

Process finished with exit code @

i= 6: TODO

B Terminal

@@ Python Console

Puc. 69. Pesynbrar paboTsl nporpammsl

B naHHOM npuMepe LMK BBIIOJIHAETCS, TI0Ka UICTUHHO yCII0BHE A</, 3Ha4E€HHE IIEPEMEH-HOM a

MCHJCTCA B TCJIC IUKJIA.

PesynbTar paboThl mporpammel mpezcTaBiaeH Ha pucynke /0.
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Run: 2
B /Users/user/Documents/PythonProject/venv/bin/python /Users/user/Documents/PythonProject/2.py
Python
Python
we = Python
z7 Python
» = Python
= Python
= Python
& y
B4 Terminal @@ Python Console » 4:Run = 6: TODO

Puc. 70. Pe3ynbtaT paboTbl Nporpamml

Bropoii tuk, ucnons3yemblid B si3bike Python, — ki ¢ mapamerpoM. CHHTaKCHC JAHHOTOLIUKIIA:

for <nepemennas™> in <oObEKT>:
<omepatop 1>

else:

<ormepaTop2>

brok-cxema paboTsl IMKIIa IpeCTaBIeHa Ha prucyHKe 71.

HauasnbHOe,
KOHEYHOE 3HAUYEHUA
rnmapamMeTpa, mar

Teyno mUKJIA

Puc. 71. briok-cxema nuKiia ¢ mapaMmeTpom

OTOT UK TepeOupaeT 3aJaHHYIO I0CIEOBATEbHOCTh 3HAYEHMH JH00Or0 HTEpHpyeMoro oObeKTa
(HampuMep, CTPOKH WM CIHCKA) M T KaXIOTo 3HAYCHHs BBIMONHSACT Teno Imkia. [y BeimomHseTcs
3a/laHHOE YUCII0 pa3. st oOpaleHus K TeKyIeMy JIEMEHTY MOCIeIOBAaTeIbHOCTH OOBIYHO MCTIONB3YeTCs
riepeMeHHast [IUKJIa, €€ MHOT/Ia Ha3bIBAIOT YIPaBIAIOLIEH TepeMeHHOH.
Yacro 17151 opranu3aniy padboThl MUK ¢ mapamerpom forucmonssyercs gpynkuus range. @ynkmms range()
BO3BpAIIAET IOCIIE0BATENbHOCTh YHCET, PETYIUPYEMYI0 TIepelaHHbIMU B He€ apryMeHTaMu. Bo3mMoxHBI
CJIETyFOIITIE BapUAHTHI 0OpaIeHUs K TaHHOW (PyHKIINU:

1) range(finish)

2) range(start, finish)

3) range(start, finish, step)
3mech Start— 93To mepBbId 3MEMEHT MOCIeA0BaTeIbHOCTH (BKIIOUMTEIBHO), finish — mocnennuit (He
BKJTIOUHTEITHHO), @ Step — Pa3HOCTh MEKIY CIEAYIONUM U TIPEeIbIAYIIIM WICHAMH MOCIIeI0BATEIHPHOCTH.

Hanpumep, range(5)Bosspariaer nocnegosareapuocts 0, 1, 2, 3, 4.

64 B coaepxkaHue




NMPOrPAMMMUPOBAHME

i

CETb LEHTPOB UINDPOBOTO
OBPA3OBAHMWA OETEM «IT-KYE»

1]

Bri3oB range(2,8) BosBpaiiaer nocieaoBatenbHOCTh 2, 3, 4, 5, 6, 7.PaccMoTprM nprMepsbI

OpraHu3ayy paboTh HUKIIA C TAPAMETPOM.

[pumep 3
for a in range(10):print(a)

B JaHHOM MPpUMEPE HMUKII BEIBOAUT Ha 3KpaH II0CIEA0BATEIbHOCTD YUCE OT 0 10 9 BKIIIOUHTEIIBHO.

Pesymprar paboThl IporpaMMbl MPEICTABICH HA PUCYHKE 72.

Run: 1
> /usr/local/bin/python3.8 /Users/user/Documents/PythonProject/1.py
0
1
= 5 2
- 3
» |5
- 5
= 6
=l 7
8
9
Process finished with exit code @
Terminal @ PythonConsole = 4:Run := 6: TODO

Puc. /Z. Pe3ynpTar pabOTEI IIPOTrpaMMBI

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

B nanHOM mpMMepe Ha dKpaH BBIBOJUTCS MOCHeR0BaTeNbHOCTh yucen ot 0 o 21 ¢ marom 3B CTPOKY

yepe3 nmpooer.
Pesymprar paboThl IporpaMMel MPEJICTABIICH HAa PUCYHKE 73.

Run: 1

936912151821
Process finished with exit code 0

=
I« dl

m

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

Puc. 73. Pe3ynbtat paboTbl Nporpammbl

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

Taxoke, roBopst po paboTy LHUKJIOB B si3bike Python, HeoOxoaumo ynomsiHy Th Ipo orepatopsl Continue,

break, else.

CnpaBo4HHK

Omnepatop CONtiNUENCTIONB3YeTCs TSl Mepexo/ia Ha CIEAYIOIIYI0 HTePALHIO LUK, IPOITyCKast

CIIeIyIomIHe TTociIe ContinueomnepaTops! Tea HUKJIA.

[pumep 5
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for i in range(10):
if i==5:

continue
print(i*2,end="")

Pesynbrar paboThl mporpaMmel MpeACTaBIeH Ha PUCYHKE /4.

Run: 1

[ /usr/local/bin/python3.8 /Users/user/Documents/PythonProject/1.py
924681214 16 18
Process finished with exit code 0

!
Jl

&

m

B Terminal @ PythonConsole =~ B 4&:Run :i= 6: TODO

uc. 74 Dp'«zynhmr paﬁnﬂ.l ApOorpammb!

B nanHOM npumepe 1ipu paBeHCTBe I==5cpabathiBaet omnepaTop CONtinUe, B pe3ysIbTaTe 4ero s i, paBHOTO
5, mpomyckaetcs oreparop print(i*2,end=""). Iloatomy urciol0 He BBIBOIUTCS Ha IKPaH.

CnpaBo4HHK

OnepaTop breakI/ICHOJ'IB3yeTCH IJIA OpraHu3aliiy HEMEIJIEHHOI'O BbIXOa U3 I_II/IKJ'Ia.:‘)TO 03Ha4acT,
YTO NPOUCXOAUT TOCPOYHOEC 3aBEPIICHUEC pa6OTBI IMHKJIa.

[Mpumep 6

for i in range(10):
if i==5:

break

print(i*2, end="")

PesynbTar paboThl mporpaMMbl Hpe/ICTaBIeH Ha PUCYHKE /9.

Run: 1

B /usr/local/bin/python3.8 /Users/user/Documents/PythonProject/1.py
02468
Process finished with exit codc @

B
1

I

m dh

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

Puc. 75. Pesynbrat paboThl IporpaMMel

B nanHoM mpumepe npu paBeHCTBe i==5 cpabaTbiBaeT omeparop break, B pe3yinpTaTe 4ero mpoOUCXOJHUT
3aBeplIeHre paboThI IUKJIA. 3HAUUT, TTOCIIEIHEeE 3HAUEHHUE |, pACCMOTPEHHOE B TeJie LIMKJIa, Oy/eT paBHo 4.
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]

IHQ@ i
L
]

Onepatop else uconb3yeTcs s IPOBEPKH, OBLI JIM MPOM3BEAEH BBIXOA U3 LIUKJIA IOCPEICTBOM ONepaTopa
breakusu »xe 1UKIT 3aBEPITHICS HHBIM 00pa3oM.

[pumep 7
for i in range(10):
if i==20:
break

print(i*2,end="")
else:
print("'3HaueHUe HE HAKACHO")

Pesymprar paboThl IporpaMMbl mpecTaBlIeH HA PUCYHKE 76.

Run: 1

> /usr/local/bin/python3.8 /Users/user/Documents/PythonProject
02468 10 12 14 16 18 3HayeHWe He HaWAEHO

Process finished with exit code ©

B
& 4l

m

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

Puc. 76. Pesynbrat paboThl IporpaMMel

B nannoM npumepe mociie BEIBOIA Ha SKpaH mnocienoBatenbHocTd oT 0 10 18 Ha sKpaH Takke BHIBOAUTCS
CTpOKA «3HAUEHWE HE HAWJEHO», Tak Kak omepartop break He cpaborar.

Taxxe B s361Ke Python Bo3M0OXXHO HCTIONIB30BaHKE BIOKEHHBIX IIMKJIOB, KOTIA €CTh OJJH BHEIIHUN [IUKIT
¥ OJIMH WJIM HECKOJNBKO BIOXKEHHBIX. CTOMT OTMETHTB, YTO HCIOJB30BAHHE BIOKEHHBIX IIUKJIOB MOXET
3aMeJUTUTh paboTy MPOTrpaMMBl.

I[TpuBenéM emmé HecKoIbKO mpuMepoB padoTsI ¢ nukiIamu foru while.

[pumep 8
Ha TpeHupoBKe CHOPTCMEH €XKEIHEBHO TNPOOEraeT HEKOTOPYHO AMCTAHIMIO, C KaXIbIM JTHEM

yeennuuBas €€ Ha 10%. CocTaBuTh IporpaMmy, ONPEIEIAIONIYIO IO PACCTOSHUIO, MPEOAOIEHHOMY
CIIOPTCMEHOM B TIEPBbIN ICHb TPEHUPOBKH, [JIMHY JUCTAHINK Ha K-U ICHB.

n= float(input("BBenure HavanpHyto nuctanimio ))k= int(input("Bsenute
KOJINYECTBO JHEH "))

for i in range(k):n+=n*0.1

print("KoHeuYHast TUCTaHIUA ", N)

PesynbTar paboThl MporpaMMBbl PeACTaBIEH Ha PUCYHKE /7.
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Run: 1
> /usr/local/bin/python3.8 /Users/user/Documents/PythonProject

BseauTe HayanbHyw AMCTaHuUuo 160
BseguTe KOAMYECTBO gHEN 4
KOHeYyHas AuMCTaHuus 146.41

f=T'] 5
=3 § X i
» j: Process finished with exit code @
=
(]
Terminal @ Python Console P 4:Run = 6: TODO

Puc. 77. Pesynbrar paboThl mporpammel

B nanHO# 3a1aue uCob3yeTes MUK for, Tak Kak H3BECTHO KOJIMUECTBO MOBTOPOB 1uKiIa — k Hei. BHyTpH
IUKJIa UAET YBENMYEHUE IePEMEHHON n, 0003HauatonIel iHy auctanuuu: N+=n*0.1.

[pumep 9
[TepeBecTn BBEIEHHOE TI0JTH30BATENIEM JICCATHIHOE YHCIIO B IBOMYHOE. VI3BECTHO, UTO YKCIIO MEHbIIE 256.

dec=int(input("BBeaure gecaruunoe gyucio "))
v=128
for i in range(1,9):
if dec>=v:
print("l’,end="")
dec=dec-v
else:
print('0’,end="")
v=Vv//2

Pesymprar paboThl IporpaMMbl IpeICTaBIeH HA PUCYHKE 78.

Run: 1

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

00001110

Process finished with exit code @

B
I« 4l

m

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

Puc. 78. Pesynbrat paboThl mporpaMmel

B manHOM nprMepe B TIepeMeHHOM V3a1aéTesl BEC CTapIiero paspsaa ABOUYHOro yncia. Tak kak mo
YCJIOBHIO YHCIIO IOJKHO OBITH MEHbIIE 256, TO cTapiunii pasps OyneT uMeTh Bec

128. Jlns mepeBo/a AECATUIHOTO YHCITA M3 HETO KXKIBIH pa3 BEIYUTAETCS BEC CTApIIEro paspsija, €CIH 3TO
BO3MOXKHO, 3aTE€M BEC pa3ps/ia yMEHbIIaeTCs B 2 pasa.
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1]

[Tpumep 10
Paznoxuth HaTypaJbHOE YKCIO HA TPOCTBIC MHOKHTEIIH.

k=int(input("Beenute uncmno ")) print(k,’= ")
=2

while not(k==1):if k%I==0:

k=k/I print(l,end="")

else:

+=1

Pesynprar paboTsl mporpamMmbl TpecTaBieH Ha PUCYHKE /9.

Run: 1

> /usr/local/bin/python3.8 /Users/user/Documents/PythonProject]
Bsegute uyucno 8
8 =

- | 222
o Process finished with exit code @
2 |- |
=
[]
& Terminal @ Python Console P 4:Run = 6:TODO

Puc. 79. PesynbTar paboThl mporpamMmsl

B nannoM mpumepe mepBoe mpoctoe uucio 1=2. B mmkie while BBenenHoe umcino k Heckompko pas
JeNUTCS HAa TMOTEHIMANbHBIA MPOCTON JenuTeNnb |, €ClM IENOYKMCICHHOE IeNeHHEe He MOXET OBITh
BBITIOJIHEHO, TO MIIETCS CIEAYIOIIUMA MPOCTON ASTUTENb.

IpakTHyeckas yacTb
Lenv pabomel: 03HAKOMIICHHE C omiepaTopamu 1ukia While, fors si3eike mporpammupoBanus Python.
X00 pabomwi
1. OtkpsiTh cpemy paspabotku PyCharm.
2. Hacenenwue roposa Ha 2021 r. HacuntsiBasio 620 Teic. yenoBek. CunTas TEMII IPUPOCTA
HAaCEJICHHUS 32 TOJ PaBHBIM 3,7%, OTpeNenTh, B KAKOM TOY OHO TPEeBBICUT 1,5 MITH YeroBex.
3. Haiiti cymmy Heu€THBIX jenuTeneil BBEIEHHOTO ¢ KIaBHATYphl HATYPAJIbHOTO YHCIIA.
4, Haiitu Bce HaTypasbHble uncia u3 otpeska [1; 200], y KOTOpBIX KOIMYECTBO AeIHUTENeHpaBHO N
(TIe N BBOAKTCS C KJIaBUATYPHI).
Ykazanue. IIpuMepHBIN BUI TIPOTPAMMBIL

n=int(input("Benute xon-Bo aemuteneii "))
for i in range(1,201):k=2

for j in range (2,i):

if 1%j==0:

k+=1

if k==n:

print(i)
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5. Haiitn Bce 4eThIpéx3Ha4HBIC YUCIIA, Y KOTOPBIX CYMMa KpaiHKX [U(P paBHA CyMME CPETHHUX
(mampumep, 3221).
6. Haiitu Bce IByX3HAYHBIC YKCIIa, KOTOPbIE IPH YMHOKEHHH Ha 2 3aKaHUMBAIOTCSA Ha 8, anpu
YMHOXEHUH Ha 3 — Ha 4.
Bvi16o0wv
B xoze BbIMoTHEHUS 1a00PaTOPHOI PAaOOTHI BBl MOJYYHIN MPEICTABICHHE O COCTABICHUMIIMKINYECKUX
AJIrOPUTMOB € MCIIOJIb30BaHKEM oriepaTopoB while, for s3pika mporpammupoBanwst Python.

Konmponwhvie 6onpocol
1. Jl7st 4ero UCrob3yrOTCs IUKJIBI B SI3bIKE IPOTPAMMUPOBAHHUS?
2. Kakwie BUIbI [IUKIIOB pean30BaHsl B s3bike Python?
3. KakoB cunTakcuc omneparopa rukiaa While?
4, KakoB cHHTaKcHUC ornepaTopa ikiia for?
5. Jlnst yero ucmonb3yercst onepatop breakBHyTpu Tena rukia?

Jlabopamopnas padoma 4.2. I[uxnwt 6 azeike Python

Teopernyeckas yactpb
Bocmnonbs3oBaThes MaTepuanamMu U3 1adbopaTopHoit padotei 4.1.

HpaKTI/lquKaﬂ 4yacTb

Llenv pabomei: o3HakomieHue ¢ onepatopamu mkia While, for s3eika mporpammuposanusPython.
X00 pabomwi
1. OtkpsITh cpemy paszpaborku PyCharm.
2. JIBa umcia Ha3bIBAOTCS IPY)KECTBEHHBIMH, €CIM KaXI0€ PaBHO CyMME ACNHTENeH Ipyroro,
UCKJTI0Yasi CaMo 3TO 4rciio. [IpoBepHTh, ABISIOTCS JIM ABA BBEIEHHBIX YHCIIA APYKECTBEHHBIMHU.
Ykazanue. IIpuMepHBIN BUI TIPOTPAMMBIL

n=int(input("BBeaure nepsoe uucno "))m=int(input("Bseaure
BTOpOe uucio "))s1=0
for i in range(1,n):
if n%i==0:
sl+=i
s2=0
for i in range(1,m):
if m%i==0:
S2+=i
if (s1==m) and (s2==n):print(*"yes")
else:
print(*no™)
3. Briectn Ha 9KpaH BCC ‘leTLIpéXSHa‘{HLIC YucCiia, y KOTOPBIX I€PBAd U TOCIICAHAA I_II/I(I)pLIpaBHBI.
4. Ha TpeHHPOBKE CIIOPTCMEH €XKEIHEBHO MPOOEraeT HEKOTOPYIO AMCTAHIINIO, ¢ KaXIbIM THEM
yBenuuuBas e€ Ha 10%. CocTaBUTh MPOTPaMMy, OTMPEACISAIONIYIO 10 PACCTOSHUIO, TPEOJ0TEHHOMY
CIIOPTCMCHOM B HCpBLIfI ACHb, KOJIMYCCTBO TPCHUPOBOK, MOCJIC KOTOPBIX CKCIAHCBHASA IAUCTAHIIUA
IPEBBICUT S KM.
5. BriBectu Ha 9KpaH Ta6m/1uy YMHOXCHHUSA Ha N, rae N BBOOUTCA C KJIaBHATYPHI.
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Bv1600wb1
B xoze BeIOMTHEHNS 1a00PaTOPHON PaOOTHI BBI MOMYYHIIN MPEACTABICHHE O COCTABICHUUITMKIMYESCKUX
aJIrOPUTMOB C MCIIOJIb30BaHKEM oriepaTopoB while, for s3bika mporpammuposaivs Python.

Konmponvhwie onpocul
1. Kakue ocHOBHBIC O1epaTopsl si3bika Python Bbl HCTIOIB30BAN NIPH PEIICHUHN 33124
nabopatopHOi paboThI?
2. Kaxoii omeparop HCIOJB3yeTcs sl OPraHM3alliK LKA C MPEIyCIOBHEM B S3bIKE
Python?
3. Kak opranu3oBath UK C TIOCTYCJIOBHEM B si3bike Python?

Jlabopamopnas paboma 5.1. Cnucku ¢ sazwvike Python

Teoperuyeckas yacthb

Crucok B si3pike Python mpencrasisier co0oii cTpyKTypy /Uit XpaHEHUs] 00BEKTOB PA3JIMYHBIX THIIOB.
DNeMEHTbl OJHOTO CHHMCKa MOTYT UMETb OJMHAKOBBIM THI, HO JOIYCKAIOTCS U CMEIIAHHBIE THIIBL.
DJleMEeHTBl CHMCKAa 3aKJIIYaroTCs B KBaJpaTHble CKOOKH. Bce »1eMeHThl MpOMHICKCHUPOBAHbI
(mponymepoBaHsl), HaurHasi ¢ 0.

[Ipumeps! ciuckoB nokasaxsl B Tabmauue 11.

Tabnuya 11
Ipumepni cnimckoB B Python
Cnucok Onucanue
L=[] [lycToii crimcok
L=[5, 10, 15, 20] Uetsipe snementa ¢ uagekcamu 0..3
L=["pqr’,["abc’,'xyz"]] Bio>xeHHbIE CIIHCKN
Basicno!

Crucku B Python, ¢ oiHO# CTOPOHBI, TOX0XKH HAa MACCUBBI B IPYTUX A3BIKAX MPOrPAMMHUPOBAHUS,
Harpumep Pascal, Ho, ¢ apyroii cTopoHsl, umeetcst psia oTtiunid. Hanpumep, Python pasmernaet
9JIEMEHTHI CITHCKA B MAaMSTH, 3aTEM pa3MelIaeT yKa3aTeld Ha 3TH JJeMEHTHL. Takum o0pasom,
cmicok B Python — 310 MaccuB ykasaTenei.

OrnuiieM psisi CyIIeCTBEHHBIX CBOICTB CIIMCKOB B si3bike Python.

MoHO 00pamaThCsi K 3JIEMEHTY CIHCKa Mo ero uHiaekcy, HaunHas ¢ 0. B s3pike PythonTaroke
FICTIONTB3YIOT OTPHIATETBHYIO WHICKCAINIO, KOTOpask HAauMHAeTCs ¢ MHeKca —1, mpu 3ToM mHIeKc #1
OTHOCHTCS K IIOCIIE/THEMY 3JIEMEHTY criucka. B Tabmuie 12 npeacTaBieHsl pa3indHble BUIbI MHIEKCALIN
HIIEMEHTOB CITHCKA.

Tabauya 12
Bapuantsl unaexcanuu cnuckos B Python
Cnucox L 8 -2 6 1 0 2
HNupekc 0 1 2 3 4 5
OTpHuATeIbLHbI HHIEKC #6 #5 #4 #3 #2 #1

Hanpumep, snement L[3]pasen 1, a snement L[-4]paBen 6.
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Basicno!

Crmcok B si3bike Python MokeT nMeTh HepeMEHHYIO ITHHY.

i)

A
A

i

18

Hanpumep, MokHO yaansate smemeHTsl crniucka. Omeparop del list[i] ynanser uscmucka listanement ¢
unaexcoM I, del [[2]ynanser anemeHT ¢ unmeKCOM 2.
Pesynbratel paboThl 3TOrO OMepatopa mpeacTaBieHsl Ha pucyHke 80.

Python Console

Al

+ & 6k v B
© 8 o I¥ 4l

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

>>>

EH Terminal «» Python Console

Puc. 80. Y janenue aeMeHTa U3 CIIMCKa

Jlanee paccMOTpHM CIIOCOOBI 3aaHus CIIMCKa B s3bIke Python.
MokHO HETIOCPEICTBEHHO 331aTh CIIMCOK, IEPEYHCIIUB €T0 AIIEMEHTHI B KBaJPATHBIX CKOOKAX Yepe3
3arsTyIo:

1=[4,8,10]
Taxoke MOXHO HMCTIONB30BATh (QYHKIMIO aNQge, OMUCAHHYIO paHee:
a=list(range(20))

B pesynbrare cdopmupyercs cimcok 3HaueHnit ot 0 mo 19.
JInst 3a1aHusl 3IEMEHTOB CIHCKa CIy4ailHbIM 00pa3oM MOKHO HCIIOJIb30BaTh (PYHKIUIO

randintus momysis random.

[pumep 1

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

B nannom mpumepe dopmupyercs cnucok u3 20 3J€MEHTOB, 3aJJaHHBIX CIy4alHBIM 00pa3oM.
PesynbTaThl paboThl IpOrpaMMbl MpPeACTaBIEHB! Ha pucyHke 81.
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Run: 1

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

= Jl

m th

(s, 5, -6, -19, 1, -7, -2, 4, 3, 1, 5, -2, 6, 5, 9, 4, -1, 9, 10, -1)

Process finished with exit code @

B Terminal @ Python Console | B 4:Run

= 6: TODO

Puc. 81. Buyx criucka, 3a1aHHOTO CITy4ailHBIM 00pa3oM

Eme OJIMH BapHUaHT — 3aJ1aTh CIIMCOK C KJIaBUATYPHI:

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

[pumep 2

Jlnst hopMUpOBaHMS CIHMCKA ¢ KIABHATYPhl MOKHO HCIOJB30BATH CIIEAYIOIINN BapHAHT:

a=[]
n=int(input())

for 1 in range(n):k=int(input())

a.append(k)
print(a)

Pesymprar paboTsl pOrpamMMbl TIpeCTABICH HA PUCYHKE 82.

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

m g [E Y

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

1

3
5

(5

6

(5, 6l

3

(5, 6, 3]

Puc. 82. Pesynbrar paboThl mporpamMmsl

i

1]

Kak BumHO M3 mocieHero mpuMepa, st 00paboTKH AIEMEHTOB CIIMCKA YaCTO UCTIONB3YIOTIIHKIIB, B

yacTHOCTH LUK for.

IMpumep 3

,21.]]5[ NOJYYCHUS OOCTyIla K 3JIEMCHTAM CIIMCKAa MOXHO HCIOJIB30BATh CICAYIOIIME KOHCTPYKIIUH.

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

nim

I=[Ilabcll’ llcdell, llefgll]
for xin l:

print(x)

B copgepxaHue
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PesynbTar paboThl porpamMMbl MpeACTaBIeH Ha pucyHke 83.

Run: 1
> /usr/local/bin/python3.8 /Users/user/Documents/PythonProject,
abc
cde
- o efg
=4 5. 7 : 2
» = Process finished with exit code @
=
(]
B Terminal @ Python Console P 4:Run = 6: TODO

Puc. 83. Pesymbrar paboThl mporpamMMel

ITpu paboTe co crimckamu B si3bike PYthon 4acTo UCOb3yI0T Cpesbl.
OTH KOHCTPYKIUH HY>KHBI, YTOOBI 00pe3aTh CIMCOK, B35B JIUIIb T€ HJIEMEHThI, KOTOPbIE HAMTPEOYIOTCHL.
Cpe3sl paboTaroT 1o CIeayIOIIeH cxeme:

list[Ha4amo:koHel: mar]

31ech:

HAYaJI0YKa3bIBaCT, C KAKOTO JJIEMEHTA HY)KHO HayaTh (110 ymoiryanuio pasHo 0);

KOHEI| YKa3bIBaeT, 10 KAaKOH 37eMEeHT OepyTcs 37eMeHThl (0 YMOJIYAaHUIO PaBeH JUIMHECIIMCKA);
IIaT OTIPEIENIAET, ¢ KAKMM IIaroM OepyTcs HJIeMEHThI, HapUMep KX/l BTOPOH WM TpeTHii (110
YMOJTYaHHUIO KaXIbIi TIEPBBHIil).

[TpuBeném npumepsl paboTsl co cpesamu.llpumep 4

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

PesynbTar paboThl mporpamMMsl Mpe/CTaBIeH Ha pUCyHKe 84.

Run: 1

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

Process finished with exit code @

.
I Yl

m g

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

Puc. 84. Pesynbrar paboThl IporpaMMbl

W3 criucka 6epéTest Kaskablid BTOPOH 31€MEHT, Ha4lHask CO BTOPOTO.

[pumep 5
1=[2,4,6,8,10,12,14,16]
print(I[::3])

74 B cozepsaHue
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Run: 1
> /usr/local/bin/python3.8 /Users/user/Documents/PythonProject

& 4l

m g

& Terminal

(2, 8, 14]

Process finished with exit code ©

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

Puc. 85. Pesymprar paboThl mporpamMmsl

U3 cricka Oepércst Kax bl TPETHH JIEMEHT.
Taxxe ¢ TOMOIIBIO CPE30B MOKHO MEHATH CYIIECTBYIOLINE CIIUCKH.

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

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

Pesynprar paboTsl mporpamMmbl TpeacTaBieH Ha PUCYHKE 86.

Run: 1

> /usr/local/bin/python3.8 /Users/user/Documents/PythonProject
(2, 8, 14]

Process finished with exit code @

r
< dl

m dh

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

Puc. 86. Pesynbrar paboThl mporpamMmsl

B crmcke ocTaroTCs TOJIBKO 3JIEMEHTHI CO BTOpOTo o LIECTOM.

[i]

A/
A

i}

]

] (\C’& i
L
]

B s3bike Python nocTymHo 10CTaTOYHO MHOTO BCTPOCHHBIX (OYHKIUI /Il 00pabOTKUCIIHCKOB.
HekoTopsie u3 HUX onucanbl B Tabnuie 13.

Tabnuya 13
OcHoBHbIe GYHKIHH (MeTOIbI) 00pPaOOTKH CHUCKOB
DyHKUUs Onucanue
append(x) J106aBIIsSIeT 3MEMEHT XB KOHEIl CITHCKa
clear() OuHIIaeT CIIUCOK
copy() Bo3Bpaliaer KOO CIIHCKa
count(x) BosBpaliaeT KoIMY€eCTBO HIEMEHTOB CIIUCKA CO 3HAYEHHEM X

B copgepxaHue
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2 &=
(’E
Oxonuanue
DyHKruus Onucanue
extend(L) PacumpsieT CIIMCOK IyTeM T00aBIIeHHS B HETO BCEX SIEMEHTOB
cricka L
index(x[,start[,end]]) Bo3BpamaeT MHIEKC MEPBOTO BIEMEHTAa CO 3HaueHWeM X (IPH 3TOM
nouck Benércs ot Startno end; ecnu Startu endue yxassisarores, To
HAYNHAS C HYJICBOM TTO3HIIIH)
insert(i,x) BCTapiisieT B CMUCOK Ha I-10 MO3MIKsA 3HAYEHHE X

pop([i])

ViangeT u3 cmucka i-if >aeMeHT W Bo3BpaniaeT ero. Ecin uHaeKC He
YKa3aH, yIanseTcs MOCIeTHA 3TeMEHT

remove(X) YV nansieT mepBblil SJIEMEHT B CIIACKE, UMEIONIHiA 3HAYeHHE X.
Bosspamaer ValUeErTor, eciu Takoro s1eMeHTa He CyLIECTBYET

reverse() [lepeBopadmBaeT CIMCOK

sort() CopTHpyeT CIIUCOK

(KBamparHbie ckOOKM B CHHTaKcuce (YHKLIMH 03HAYAOT HEOOS3aTeNbHbIE JIEMEHTHL. )
[Mockonbky TaHHBIE PYHKIIUH SBISTFOTCSI METOIAMH KJIacca «CIHCOKY, TO 00paNIeHue K HAMAMEET BH/I;

<HUMA CIIMCKa>. <UMSA METOo1a™>

PaCCMOTpI/IM HCCKOJIBKO MPUMEPOB 110 pa60Te C OITMCaHHBIMHA q)YHKLII/ISIMI/I.

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

PesynbTar paboThl MporpaMMbl MpeCTaBIEH Ha PUCYHKe 87.

Run: 1

1

B
& Yl

m

A Terminal

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

Process flinished wilh exil code @

& PythonConsole = B 4:Run = 6:TODO

Puc. 87. Pesynbrar paboThl mporpaMMel

Ha 9KpaH BBIBCACTCA HHACKC 3JICMCHTA, PABHOI'O 4.B JaHHOM CJIy4ac 5TO 1.

[pumep 8
1=[2,4,6,8,10,12,14,16]
print(l.count(12))
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1]

PesynbTar paboThl porpamMMbl MpeCTaBiIeH Ha pucyHke 88.

Run: 1

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

Process finished with exit code @

H
& dl

m

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

Puc. 88. Pesynbrar paboThl mporpamMmsl

Ha 9KpaH BBIBCIACTCA KOJIUICCTBO 3JICMCHTOB B CIIMCKE, PABHBIX 12.B JaHHOM CJIy4dac 5STOOAUH
JJICMCHT.

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

Pesynprar paboTsl mporpamMmbl TpeacTaBieH 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 @

B
I« 4l

m

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

Puc. 89. Pesynbrar paboThl mporpamMmsl

B koser crmcka IIO63.BJ'I$ICTC$I HOBBIH 3meMenT — 0.

[Mpumep 10
1=[2,4,6,8,10,12,14,16]z=[3,7,10]
|.extend(z)print(l)

Pesynbrar paboTsl mporpammel mpezcTaBieH Ha pucynke 90.

B copgepxaHue
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Run: 1
> /usr/local/bin/python3.8 /Users/user/Documents/PythonProject

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

Process finished with exit code @

[
= dl

m

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

Puc. 90. Pesynbrar paboThl nporpamMmmsl

Crmcok IpaCHII/IpﬂeTCSI 3a CUYCT I[O68.BJ'ICHI/ISI 3JICMECHTOB CIIMCKA Z.

I[anee pacCMOTpUM HECKOJIBKO IIPUMCPOB 3a1a4, IIPU PCIICHUN KOTOPBIX UCIIOJIb3YIOTCA CIIMCKH.

[pumep 11
3a/1aTh YMCIOBOM CIIMCOK CITy4ailHBIM 00pa3oM. 3aMEHUTh 3HAYEHHS DJIEMEHTOB B CIIMCKEHA X KBAIPAThI.

from random import randint

z=[randint(-10, 10) for i in range(10)]print(z)
print("roBsIi crmcok:")z=[x*X for X in z]
print(z)

Pesymprar paboThl mporpaMMel PEICTaBICH Ha puCyHKe 91.

Run: 1

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

HOBbIA CMMUCOK:

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

-
=3 457 " .
» = Process finished with exit code 0
-
(]
Terminal % Python Console P 4:Run = 6:TODO

Puc. 91. PesyabTat paboThl NPOrpaMmsl

B nannoM npumepe 3a1aH cucok u3 10 aneMeHToB, Anana3oH 31eMeHToB crnucka — oT #10 1o 10. 3atem
3JIEMEHTHI CIUCKA 3aMEHSIOTCS C MCTIONIB30BaHUEM Iepedopa ¢ momonibko 1ukia for.

[pumep 12
3a/1aH 4MCIIOBOM CIMCOK, BBIBECTU Ha 3KpaH Te€ 3HAYEHHs CIIMCKa, KOTOpble BCTpeyaroTcsi BHEM Ooiee
OJIHOTO pasa.

7g ¢=[3,8,33,-12,16,3,-9,16] B conepixanue
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[i]

A/
A

i}

8

] CC’& i
L
8

z=c print(c)i=0

while i<len(z):

If z.count(z[i])>1:print(z[i])

z.remove(z[i])

i+=1

Pesymprar paboTsl mporpamMMbl TpeCcTaBIeH HA PUCYHKE 92.

Run: 1

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

3

16

!
Jl

=4
* — Process finished with exit code ©
=
[]
4 Terminal @ PythonConsole = B 4:Run = 6: TODO

Puc. 92. Pe3ynbraT paboTsl nporpaMmsl

B nmaHHOM mpuMepe HCIOJIb3YeTCsl HECKOJIBKO BCTPOCHHBIX (YHKIUU i1 PabOThI CO CIUCKAMH:
count, len, remove. count BO3BpaIIaeT KOJWYECTBO BXOXKICHHN >JIEMEHTA Z[i] M 3amMUCBHIBAET 3TO
KOJIMIECTBO B TOT XK€ CIHCOK Z. ECIi KOMM4IecTBO BXOXKICHHH OOJBINE OJTHOTO, TO 3IEMEHT Z[i] BHIBOIUTCS
Ha JKPaH M yAAIACTCS U3 CIIMCKA, YTOOBI H30€5KaTh MOBTOPOB IPH BBIBOJIE, €CITH AJIEMEHT BXOJIUT B CITHCOK,
HarpuMmep 3 pasa.

[pumep 13

I[aHI)I JABAa YMCJIOBBIX CITHUCKA. CocTaBuTh Tpemﬁ CIIMCOK, B KOTOpBIﬁ BXOIAT TOJBKO TC 3JICMCHTBI BTOPOI'O
CITMCKa, KOTOPLIC HE BXOJAT B HepBHfI CIIMCOK.

L1=[1,4,9,16,25,36,49,64]L2=[1,2,3,4,5]

L3=[]

for i in range(0,len(L2)):

if L1.count(L2[i])==0:L3.append(L2[i])

print(L3)

PesynbTar paboThl porpamMmsl MpescTaBieH Ha pucyHke 93.

Run: 1

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

Process finished wilh exit code 0

B
e dl

m dh

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

Puc. 93. Pesynbtat paboTbl Nporpammbl
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B
G, m
%

i}

B nmanHOM mpumepe HCHOJB3yeTcs HECKOIbKO BCTPOCHHBIX (YHKLHUM A7 paboThl co cruckamu: append,
count, len. C momompro GpyHKIUK count HAXOAUTCS KOJIMUYECTBO BXOXKICHHI dlIeMeHTa crucka L2 B crimcok
L1. Ecin 310 komudecTBO paBHO 0 (T. €. 37eMEHT He BXOIHT B clMCOK L1), TO 37IeMEHT 100aBIsAeTCs B HOBBIN
crucok L3.

HpaKTI/I‘leCKaﬂ 4acTh

Lenv pabompl: 03HAKOMIICHHE C TIOHSTHEM «CIUCOK» B s3bIKE MporpamMmmupoBanus Python.
X00 pabomwi
1. OtkpwITh cpeny pazpabotku PyCharm.

2. JlaH CIMCOK HEKOTOPBIX IEJBIX YKCEN, MOUCKaTh B HEM 3HaueHue 20 U, ecliu OHO
NPHUCYTCTBYET, 3aMeHUTH ero Ha 200.
3. Hamucarp mporpamMmy, KOTopasi BRIBOAUT YETHBIC YMCIIA M3 33/IaHHOTO CIIHCKA

OCTaHaBJIMBAETCS, €CJIM BCTpEYaeT Yucio 15.
Vkazanue. 1IpuMepHBI BU IIPOTrPAMMBIL:

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

for x in z:
if x==15:
breakif x%2==0:
print(x)
4, 3aMeHHUTh B CIHCKE HYJCBBIC JJIEMEHTHI SIMHHUIAMA.
5. Han criucok u3 20 snementoB. ChopMupoBaTh HOBBII CIUCOK, TIOMECTUB B HETO
TOJIBKOTE BJIEMEHTHI U3 TIEPBOTO CIHCKA, KOTOPBIE HE TIPEBOCXOIAT BBEAEHHOE C KIABHATYPhI
YHCIIO.

6. Haiitu B criicke HanOOJIBINKIT M HANMEHBIIMIT DJIEMEHTBI. BRIBECTH MX MHJIEKCHI HAa DKpaH.
Ykazanue. IIpuMepHBIN BUI TIPOTPAMMBIL

from random import randint

z=[randint(-10, 10) for i in range(10)]print(z)
ml=max(z) print("max=",m1)

m2=min(z) print("min=",mz2)
index_max=z.index(m1)

print("uraekc max=»,index_max)
index_min=z.index(m2) print("uumexc
min=",index_min)

Pemenue nanHoO# 3a1a4n OCYIIECTBIEHO TOJBKO 3a CUET BCTPOCHHBIX QyHKIUH s13bika Python mms paboTel
CO cruckaMy. MakCHUMalbHbIHM JIEMEHT U ero MHJEKC ObLIM HalIeHbI C MOMOIIBI0 QyHKIUI max u index,
aHAJIOTMYHO HalJJeHbl MUHUMAJIbHBIN 3JIEMEHT U €T0 UHIEKC.

MoHO 1M BBINOJHHUTH pelIeHHe AaHHOW 3amaud 0e3 BCTpoeHHbIX (GyHkumii? Takoe pemieHue Oyzner
HAIlOMUHATh PEIIEHHe B IPYTOM MMIIEPATHBHOM S3bIKE TPOrpaMMHUpoBanus, Hampu- Mep Pascal. [Tpuseném
puMep.
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A/
A

i}

]

] CO& ]
L
]

from random import randint

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

m1=z[0]

for x in z:

if x>ml:

m1=x print("max=",m1)

for i in range (0,len(2)):

if z[i]==m1:

index_max=i print("uuaexc max=x»,index max)

m2=z[0]

index_min=0

for i in range(0,len(z)):

if z[i]<m2:

m2=z[i] index_min=i

print("min=",m2)

print("urgexc min=",index_min)

Kaxk BUJUM, BTOpOf/’I BapuaHT PCHICHUA ABJISACTCA bomee JUIMHHBIM W BBIIIOJHATHCA, COOTBETCTBCHHO, 6yz[eT

JOJIBIIE 32 CYET HECKOJIBKHUX 0OpalieHui K uukiy for.
7. Haiitu CYMMY 3JICMCHTOB MAaCCUBA, HAXOAAIINXCA MCKIAY HanOOJBIINM U HAUMEHBIIINM

JJIEMCHTaMU.

Vkazanue. TlpumepHbId BU POTPAMMBI;

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 i in range(index_min+1,index_max):s+=z[i]
else:

for i in range(index_max+1,index_min):s+=z[i]
print("cymma=",s)

Buieoowl
B xone BeImoHEHHS TabOpaTOpHON pabOTHI BBI MOTYYMIIN MPEACTABICHHE O paboTe COCITMCKAMH B
sI3BIKE IpOTpaMMupoBans Python.

Konmponvnwie gonpocwl
1. [aiite onpenenenue cnucka B si3bike porpammupoBanus Python. Ipuseaute npumepst
CTIHCKOB.
2. Kak MOXHO 00paTUThCS K SMIEMEHTY CIIMCKA B sI3bIKe porpamMmupoBasust Python?
3. J11st 4ero KCToNb3yeTCs Cpe3 mpu paboTe co cruckami B si3bike Python?
4, Kaxue OCHOBHBIE BCTPOCHHBIE (DYHKIMH ISl pabOTHI CO CMUCKaMH B si3bike Python Ber
MOJKETE Ha3BaTh?
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Jlabopamopnasa paboma 5.2. Cnucku 6 asvike Pythony

Teoperuueckasi yacTpb
Bocnonb3oBaThcs MaTepuanamu u3 1abopatopHoit paboTsr 5.1.

IIpakTHyeckas 4acTh
Lenv pabompl. 03HAKOMIICHHE C TIOHATHEM «CIIHCOK» B sA3bIKE MporpamMmupoBaHus Python.
Xoo pabomui
1. OtkpeITh cpeny pa3padotku PyCharm.
2. 3anan crmcok X u3 30 snemenToB. [ToMecTHTh B ciCOK Y BCE OTPULIATEILHBIE DJIEMEHTHI CIIHCKa X
(B MOpsIAKE MX CIEIOBAHUS), CMEHUB 3HAK YMCEN, B CITUCOK Z — BCE TOJOKUTENBHBIC JIEMEHTHI CIIUCKa X
(B mopsiike MX chenoBanust). [locunTaTh KOJIMYECTBO HYJIEBBIX DJIEMEHTOB.
3. Yianure U3 CrMcKa MakCUMAJbHBIN 3JIEMEHT.
4. VanuTh U3 CIMCKA MEPBBI OTPHUIIATENBHBIN IEMEHT.
5. 3agaH CUCOK, ComepKaIMii KaK IOJOKUTENIbHBIC, TaK M OTpUIaTe bHble urcia. COCTaBUTh
porpaMMy MepecTaHOBKH OTPHUIIATEIILHBIX YUCET B KOHEI[ CITUCKA, a MOJI0KUTEIILHBIX —B HA4aJIo.

Buisoowl
B xopne BbimoiHEHHs 1ab0OpaTOpHON pabOTHI BBI MOTYYHIIN MPEACTABICHHE O pab0Te COCITMCKAMH B
S3BIKE IpOrpaMMupoBanus Python.

Konmponvwie 6onpocel
1. Kako#i cTpyKTypoO#i JaHHBIX BBI IIOJIb30BATIUCH IPH PELICHUH 33124 JJa00paTOpHOit paboThI?
2. Kakue oCHOBHBIE OIepaTopsl si3bika Python Bl HCIIOJIB30BAIIM TIPH PEIICHUH 3314
nabopatopHoOi paboThI?
3. Kakoii hyHKIHe#H HaI0 BOCIOIB30BAThCS st TIOACUETA KOJIMYECTBA DJIEMEHTOB C JAHHBIM
3HAYEHHEM B CIIHCKE?

Jlabopamopnas paboma 5.3. Cnucku 6 azeike Python

Teoperuyeckasi yacThb
Bocnonb3oBaThcs MaTepuaiamu u3 1abopatopHoit paboTs 5.1.

IIpakTHyeckad yacTb

ey pabomoi. 03HAKOMIICHHE C MOHATHEM «CIHCOK» B A3bIKE TporpamMmupoBanust Python.
X00 pabomwi

1. OtkpsITh cpeny paszpabotku PyCharm.

2. VyanuTh U3 CIMCKA BCE HYJIEBBIC 3HAUYCHHMSL.

3. Jan crimcok au3 30 smementoB. Haiitn MakcumansHoe u3 3HaueHuii a[0]+a[29],
a[2]+a[28],... , a[14]+a[15].

4. TIpoBepuTh, COCTABISIOT JIM 3JIEMEHTHI CIHCKA TEOMETPHYCCKYIO MPOTPECCHIO.

5. Jlaus mBa criucka Au Brio 12 snementos. [Tonyuuts crimcok Crio mpasuiy:
c[i]l=max(a[i],b[i]).
Boisoowi
B xone BeimonHeHUs: 1abopaTOpHON pabOTHI BBl MOTYYMIIN MPEACTaBIeHHE O paboTe COCIMCKAMU B
sI3BIKE TpOrpaMMupoBanus Python.

Konmponvheie 6onpocel
1. Kakue ocHOBHBIE OrepaTopsl s3bika Python Bbl HCTIOIB30BAN NIPH PELIICHAN 3314
nabopaTopHoit paboThI?
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2. Kakue ocHoBHBIE (DyHKIMH s13bIKa Python 1y1st paboThI CO CIIMCKAMH BBl HCIIOJIB30BAIIM BCBOCH
pabore?
3. Kakwe crioco0bl 3a1aHus CIIMCKA BbI HCIIOIB30BANH B CBOEH paboTe?

Jlabopamopnas paboma 6.1. Paboma co cmpokamu ¢ asvike Python

Teopernyeckas yactpb

CTpokoBbIe JTaHHBIE UCTIOJB3YIOTCS B si3bike Python mnst 3ammcu TexctoBoil unpopmarmu. CTpoku B
Python mpeacTaBisitor co60il ynopsaoueHHbIE MOCIEI0BATEIbHOCTH CUMBOIIOB. Kax1bIii cCHMBOI IMeeT
TIOPSAKOBBI HOMED B TaOMHIIE, KOTOPAsi Ha3bIBAETCS KO10BOM Tabmuiiei. [lo ymomuanuto B s3b1ke Python
UCIIOJIb3YeTCsl cTaHaapT koaoBoil Tabmuisl Unicode. Ctpoku B Python oOpamiisioTcs kaBbluKaMu I
armoctpodamu, MpHU ATOM BAKHO, YTOOBI ¢ 00OMX KOHI[OB CTPOKH MCIOIB30BATHCH KABBIYKU OJHOTO U
TOTO K€ THUIIA.

Basicrio!

BaxHo otmeTHTh, 4TO s13b1Ke Python He ucnonp3yeTcs cUMBOMBHBII T char, TPUBBIYHBIH 711 MHOTHX
A3BIKOB TIporpamMmupoBanus, Harnpumep Pascal, C++. To ecTh OJMHCHMBOJI, 3aKIFOYCHHBIA B
arnocTpodpbl, TAKXKE MPEACTABIAET COOOH CTPOKY.

B Tabnuue 14 npuseneHsl npuMepsl 3aJaHusl CTPOK.

Tabnuya 14
Ipumepsr cTpok B Python
3agaHue CTPOKH Onucanue
S=" [Tycras ctpoka
S="A’ CTpoKa, COCTOSIIAs M3 OJIHOTO CHMBOJIA
—! ! C
S="Hello TPOKa, COCTOSIIIAs 3 HECKOJIBKHX CHMBOJIOB, 3aK/II0UEHA B AIOCTPO(BI
S="good" CTpoKa, COCTOSIIIAs U3 HECKOJIBKUX CHMBOJIOB, 3aKJIFOYEHA B KABBIYKH

Taxxe B cTpokax B si3bike Python MoryT ncnosnb3oBaThes crnennanbHbIe HerleuaTaeMble CUMBOJIBL. B Tabmnune
15 nmnpencraBneH NepeyeHb TAKUX  CHMBOJIOB, KOTOpbIE HOCAT  HA3BaHME  JKPAHUPOBAHHBIX
HIOCJIEA0BATENBHOCTEN: 3TO MOCIIEI0BATENbHOCTH, HAUMHAIOLIMECS C CUMBOJIA

«\, 33 KOTOPBIM CJIE/IyeT OJJMH CUMBOJI WK OoJiee.

Tabnuya 15
JKpaHUPOBAHHBIE TOCJIEI0BATEIbHOCTH
DKpaHHPOBaHHAS MOCJEN0BATEIbHOCTD Onucanue
n ITepeBox cTpoku
t [CopuzoHTaNbHAS TAOYISIHAS
\% BepTukanphas TaOynsuus
r Bo3zBpar B Hayano CTpoku
Hpumep 1
s="abc \n efg"
print(s)
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Pesymprar paboTsl mporpamMMmel TpeacTaBieH Ha pUCYHKE 94.

Run: 1

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

Process finished wilh exit code @

B
e dl

m dh

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

Puc. 94. Pesynbrar paboThl IporpaMMbl

AHaJOTMYHO CHHCKaM, CTPOKH B si3blke Python sBISIOTCS YHOPSIOYEHHBIMH MOCIEIOBATEIBHOCTAMU
CHMBOJIOB, CJIJOBATEIBHO, MOTYT OBITh MPOMHIEKCUPOBaHBI. 1 0OpalieHust KOTAEIbHOMY CHMBOJY B
CTPOKE MOXKHO YKa3aTh UMS CTPOKH, 32 KOTOPBIM CJIEAyeT YHUCIIO (MHACKC) B KBAIPAaTHBIX cKoOKax [ |. Tak xe,
KaK M B CITHCKaxX, HyMepauus CHMBOJOB HaumHaeTcs ¢ uHiekca 0. Hampuwmep, oOpamienue s[2] x cTpoke
s="hello" Bo3Bpamaer cumBon «l». MHIEKCH Takke MOTYT OBITH MPEACTABICHB W OTPUILATEIbHBIMH
3HaueHusAMHE (Tabi. 16).

Tabauya 16
Bapuantsl ungexcanuu cTpok B Python
Ctpoka S I e S S 0 n
HNugexc 0 1 2 3 4 5
OTpunarebHbIi -6 -5 -4 -3 -2 -1
MHAEKC
Basicno!

Crenyer oOpaTUTh BHUMAaHUE HA TO, YTO CTPOKH B si3bike Python, B oTiinume oTCIUCKOB,
ABIIAIOTCSA HEU3MEHIEMbIMU !

ITocne Toro kak cTpoka OyaeT co3daHa, e€ Hemb3s OyAeT M3MEHUThb, T. €. BCE ONEpalld HaJ CTPOKaMU
NPOU3BOJATCA IYTEM CO3aHMs HOBBIX CTpOK. Hampumep, Henb3s U3MEHUTh OTJEIbHBIM CUMBOJ CTPOKHU:
obOparenue s[3]="x'BbI30BET OIINOKY.

Tak e, KaKk ¥ I CIIMCKOB, IS CTPOK B s3bike Python mocTymHbl pasnuunbie cpesbl. Dop-

MarT cpe3a CTPOKH CXOK ¢ (hOpMaTOM cpe3a CIUCKa:

str[Hagamo:KoHeI: mar|, rie:

HayanoyKas3slBaeT, C KAKOTO dIeMEHTa HyXKHO HavaTh (10 yMoayaHuio paBHo 0);

KOHEIl YKa3bIBaeT, MO KAKOW 3JIEMEHT OepyTCs SMeMEHTHI ([0 YMONYAHUIO PaBeH JIMHECTIHCKA),

IIar onpesieNnseT, ¢ KakuM 1maroM OepyTcsl SJIEMEHTbI, HalpuMep Kaxablil BTOpOM uiu TpeTHii (1o
YMOJTYaHMIO KaXK/IbIi TIEPBBIN).

[TpuBeém mpumMeps! paboTHI CO Cpe3aMu CTPOK.
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[pumep 1

word="strength’ print(word[4:6])

BriBoauT Ha 3KpaH 2 cuMBOIA.
PesynbTaTsl paboThl MpoOrpamMMbl MPEACTaBICH Ha pUCYHKE 95.

CETb LEHTPOB UINDPOBOTO
OBPA3OBAHMWA OETEM «IT-KYE»

Run: 1

ng

Process finished with exit code @

|
1€ dl

m d

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

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

Puc. 95. Pesynbrar paboThl NporpamMmsl

[pumep 2

word='strength’print(word[:2])

BriBoauT Ha 5KpaH 2 cuMBOIIA.
PesynbTar paboThl porpamMMel MpeCcTaBiaeH Ha pucyHke 96.

Run: 1

st

Process finished with exit code @

2
I« 4l

m dh

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

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

Puc. 96. PesynbTar paboThl mporpamMmsl

i}
¢

[i]

A/
A

i}

1]
]

0
] b&

PaccMoTprM OCHOBHBIC OIepallii Haj CTPOKaMH, pa3peuiéHHbie B si3bike Python(tabum. 17).

Tabmuya 17
Onepanun Hajx crpokamu B Python
Omnepatop Onucanue Ipumep
+ Croxenne (KOHKaTeHaIus) CTpoK. B pe3ynprate mpuMeHeHHs a="py’
BO3BpAIAETCS CTPOKA, PaBHAS «CKIIEHKE» YKa3aHHBIX CTPOK b="th’
b="on'
s=a+b+c
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28 W=
I a C NPOrPAMMUPOBAHME
- OBPA30OBAHWA OETEW «IT-KYB»
2 &=
(,E
OxoHuanue
Omneparop Onucanue IIpumep
* VMHOKeHHe cTpok. Omepatop co3qaér Heckolbko Komwmit [s='ab’
CTpOKH, hopmar omepatopa: S*Numu N*S, re S— 3TocTpoKa, aN |SN=s*4
— HaTypaJIbHOE YKCIIO
in Onepatop MpUHAUIEKHOCTH, KOTOpHIA Bo3Bpamact 1 rUe, if 'z’ in s:print(5)
€CIIN ITOACTPOKA BXOJIUT B CTPOKY, U False,ecm/l HE
BXOJIUT
> <, CpaBHEHHME CTPOK S1="ab"
>=, <=, S2="xy" if
==, I= S1>S2:
print("Ok™)
[pumep 3
sl="abc"s2="123"
$3=s1+s2s4=s1*3
print(s3,’ ',s4)
if s3>s4:
print(s3)
else:
print(s4)
Pesymprar paboThl mporpaMMbl IPEICTABICH HA pUCYHKE 97.
Run: 1
> /usr/local/bin/python3.8 /Users/user/Documents/PythonProject
abc123  abcabcabc
abcabcabc
[ 1] 5
=3 Process finished with exit code @
A
-
[]
P 4:Run = 6:TODO @ Python Console

Puc. 97. Pesynbrar paboTsl mporpammel

Takxe B s3p1Ke Python mcmonb3yercss 10CTaTOYHOE YHCITIO BCTPOEHHBIX (DYHKIHMH 11 00pabOTKH CTPOK.

Omnuiem HEKOTOpBIE U3 HUX B Tabmwuie 18.

Tabnuya 18
OcHoBHbIe GpyHKIUH (MeTOBI) 1Sl 00PAOOTKH CTPOK
DOyHkuus Onucanne
ord(x) Bosspaiaer ko cumBoiia XB ASCII
chr(n) Bosspamaer cumsoi, kox kotoporo B ASCII pasen N
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OBPA3OBAHMA OETEW «IT-KYB» =
a gv 2
(’0
Oxonuanue
DyHkuus Onucanue
len() Bo3BpaliaeT 1iHy CTPOKH
isnumeric() Bosspartaer True, eciu CTpoKa MpeCTABISET COO0M YHCIO
lower() [TepeBOIUT CTPOKY B HHKHHIA PETHCTP
upper() [lepeBOAUT CTPOKY B BEPXHHUI PErHCTp
find(str[,start[,end]]) BosBpaluaet HHIEKC MOACTPOKH B cTpoke. Eciu moacTpokase
HaiiJieHa, BO3BPAIAeTCs yucio —1
replace(old,new[,num]) BameHseT B CTpoke oaHy noactpoky (0ld) na xpyryro(new).
NUMorpaHn4YMBacT KOJIUYECTBO 3aMEH
split([d[,num]]) Pa30uBaeT CTPOKY Ha IIOJICTPOKH B 3aBUCHMOCTH OT Pa3/IeIUTENs]
d.
NUM ompenenieT MaKCUMaabHOS KOJIHMYECTBO yacTel ﬂnﬂpa36HeHH5{
join(strs) OOBeMHSAET CTPOKU B OJHY CTPOKY, BCTABIISA MEXKLY HHUMH
onpez[enéHHLIP”I pa3nenureib strs

(KBazmpatHble ckoOKM B CHHTaKcHCe (DYHKIHII 03HAYAIOT HeoOs3aTeNbHbIe d1eMeHThL. ) [IoMHbIi CrHCOoK
METOJIOB CTPOK MOJKHO YBUJIETb, €CIIH BbI3BaTh (GyHKIHIO dir( ).

[pumep 4
3aMEHHTH B CTPOKE BCE CUMBOJIBI «O» Ha «@».

s1="good morning" s2=s1.replace('0’,’a’
print(s2)

PesynbTar paboThl mporpamMmsl MpejcTaBieH Ha pucyHke 98.

Run: 1

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

Process finished with exit code ©

1 5
3
* =
-
(]
P 4:Run :=6:TODO A Terminal % Python Console

Puc. 98. Pesynbrar paboTsl mporpamMmsl

B nanHOM mpumepe ucmonb3yeTcs BCTpoeHHas GyHkmus replace, kotopas 3ameHseT BceTpedyemble o
YCIIOBUIO CHMBOJIBI.

[pumep 5
B cTpoxke 3ameHuTh poberbl 3HAKOM THPE «—». Eciu BcTpedaeTcst moapsa HECKOIBKO MPOOENIoB, TO UX
CIIeTyeT 3aMEHHUTh OJIHUM 3HAKOM «—», IPOOEIBI B HaYaje U KOHIE CTPOKU Y IATHTh.
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s=input("Bseaure crpoky: ")i=0
while s[i]=="".

i+=1

s=s[i:] i=len(s)

while s[i-1]==""

i-=1

s=s[:i]sn=s[0]i=1

while i<len(s):

if s[i]!=""
sn+=s[i]
elif s[i-1]!=" ":sn+="-'
i+=1
print(sn)

Pesynprar paboTsl mporpammbl mpeacTaBieH Ha pucyHke 99.

Run: 1

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

dgh-gy-uj
- P
= o Process finished with exit code @
» |
=
(]
P 4:Run :=6:TODO A Terminal @ Python Console

Puc. 99. Pesymbrar paboThl mporpamMMel

B nanHOM mpuMepe MCHoJb3yeTcs BCTpoeHHas GyHKIus |en, kotopas BO3BpallaeT JUTMHY CTPOKH, TaKkKe
MCTIONB3YIOTCS. MHJEKCH i1 OOpalieHus K OTAENbHOMY CHMBONY CTPOKH. 37eCh HE PEKOMEHIyeTcs
HCIIONB30BaTh GYHKIMIO replace, Tak kak OHa 3aMEHHUT BCe TPOOEIbI HATUPE, YTO IIPOTUBOPEUHT YCIOBUIO
3a1a4n.

[pumep 6

Onpenenuts, ABNAETCS JIM BBEJEHHAS CTPOKA MAJUHIPOMOM, T. €. UUTAeTCA JM OJMHAKOBOB MPSIMOM U
oOpatHOM HanpasieHuu (Harpumep, KA3AK).

s=input("Bseaute crpoky: ")sp="
for i in range(len(s)-1,—1,-1):sp=sp+s][i]

if s==sp:
print("mamuHIpOM™)
else:

print("He nmamuHApPOM")
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Pesymbrar pabotsl mporpammel npenacraieH Ha pucynke 100.

Run: 1

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

.
o Process finished with exit code @

ol =
-
(]

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

Puc. 100. PesynbTrar paboThl IporpaMMel

B nanHOM nprMepe mosydaem CTpoKy SP, 00paTHyIO K CTpoKe SB 1ukie forc ymeHbIeHieM mrara. 3atem
ABC CTPOKU CPAaBHUBAIOTCA, €CJIM OHU PABHBI, TO CTPOKA ABJIACTCA MATUMHAPOMOM.

MOHO TIPEIJIOKHUTh M JAPYroil BAPUAHT, B KOTOPOM MOJIy4aeM OOpaTHYIO CTPOKY C HCIOJIb30BaHUEM
cpesa.

s=input("Beeaute crpoky: ")sp=s[::-1]

if s==sp:
print("nmamuHAPOM")
else:

print("He mamuHIpOM")

Pesymprar pabotel mporpamMmMsl ipesicTaBieH Ha pucynke 101.

Run: 1

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

nanuHApoOM
=T} 5
g Process finished with exit code @
2 iz
-
[]
b 4:Run  :=6:TODO A Terminal @ Python Console

Puc. 101. PesynbTar paboThl IporpamMmsl

OTy 3a/1a4y MOXHO €Il YCIOKHHUTb, €CIH TPEINON0KUTh, YTO B CTPOKE MOTYT BCTPEUAThCS MPOOEITHI.
OO6bI4HO B Takux (hpazax mpoOensl He YUUTHIBAIOTCA MpH mpoBepke. Hampumep, B 3HaMeHUTOI hpaze «A
po3a ymana Ha yamy A3opa» npoOensl uTHOpUpyroTcs. [IpenBapuTenbHO Tepe MpOBEPKON MPOOeIThI
YIAJISIOTCS ¢ TIOMOIIBIO0 yHKIMH replace.

s=input("Beeaute cTpoky: ")
if ""ins:
sl=s.replace(’ ’,")sp=s1[::-1]
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if s1==sp:
print("mamuaapom”)
else:

print("He mamuHIPOM")

Pesymprar paboTsl mporpammel mpeacTaBieH Ha pucynke 102.

Run: 1

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

nanuHapoM
1] 5
g Process finished with exit code 0@
* =
s
(]
P 4:Run =6:TODO M Terminal @ Python Console

Puc. 102. Pe3ynbrat paboThl IpOrpamMmbl

IlpakTHyeckas yacTh

Llenv pabomel: 03HAKOMIICHUE C TOHATHEM «CTPOKay s3bIKa MporpamMmupoBanus Python.
Xo0 pabombi

1. OtkpsITh cpeny paszpaborku PyCharm.

2. 3aMEHUTbH B CTPOKE BCE CHMBOJIBI «@» Ha «Imamay.

3. Jlns Kaxaoro CHMBOJIA, BBEAEHHOTO C KIIaBUATYPhI, YKa3aTh, CKOJBKO pa3 OH BCTPEYACTCS B

ctpoke. Coobmienne 06 0THOM CUMBOJIE TOJKHO BEIBOJUTRCS HE 00Jiee 0JJHOTO pasa.

Ykazanue. IIpuMepHBbI BUI IPOTPaMMBIL:

s=input("Benute cTpoky: ")i=0
I=list(s)i=0

while i<len(l): k=l.count(l[i])
print(I[i],K)t=I[i]

while tin [:

l.remove(t)

4, OtpenakTHpOBATh MPEITIOKEHUE, YA U3 HErO JUIIHKUE TPOOEIIbI, OCTABJISS TOJIBKOIIO
OJTHOMY ITPOOEITy MEX/Ty CIIOBAMHU.
5. TIpoBepuTh, MOXKHO JTK U3 OYKB CJI0Ba X COCTABUTH CJIOBO Y, HCIOB3Ys KaXKIyI0 OYKBYCI0Ba
X He 0oJiee OJTHOTO pa3a.
6. TloacuuTaTh KOJIMYIECTBO TJIACHBIX OYKB B CTPOKE.
Ykazanue. IIpumepHbI BUA TPOTPaMMBIL:
s=input("Benute cTpoky: ")k=0
gl="aoenyspiaro’
for x in s:
if x in gl:
k+=1
print("'kox-Bo riacHbix ,K)
/. Haiitu mponeHTHOE cofiepkaHue U(p B UCXOJHOM TEKCTE.
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8. Haiitu cymmy umcen, BCTPEUAIOLIUXCS B CTPOKE.
Bvi6oowv
B xoze BbImonHeHus nabopaTopHOM paboOThl BBl MOMYyYHIM HpeJcTaBiIeHHEe O paboTe cO CTPOKAMU B
sSI3BIKE IIporpamMMupoBanus Python.
Konmponvrwie gonpocwl
1. JlaiiTe ompeneneHne CTPOKH B si3blke iporpammupoBanus Python. CTpoku 10ImKHBI
3aKJIF0YAThCSI B KABBIYKHU HWIIM allOCTPOQbI?
2. MOXXHO J1 H3MEHSTH CTPOKY B sI3bIKE porpammupoBanus Python? MoHO Jii U3MEHSITh
OTJIEJIbHBIN CUMBOJI CTPOKH?
3. Kaxue 0CHOBHBIC BCTPOCHHBIC (DYHKIHH /15l paboThI cO cTpoKamu B sizbike Python Bbr
MOJKETE Ha3BaTh?

Jlabopamopnas pavboma 6.2. Paboma co cmpokamu 6 azvike Python

Teoperuyeckast yacThb
Bocmnonbs3oBaThes MaTepuanamMmu U3 1a00paTopHOi paboTh 6.1.

IIpakTnyeckasi 4acTpb

Lenw pabomel: 03HAKOMIICHHE C TOHATHEM «CTPOKay sI3bIKa mporpamMmupoBanus Python.
X00 pabomwi
1. OtkpsITh cpeny paszpaborku PyCharm.
2. JIyist CTPOKH U YKa3aHHOTO CHMBOJIA OIPEICIIMTh HOMEp [IEPBOTO U MOCICHETO BXOXK/ICHUSI
3TOTO CUMBOJIA B CTPOKY.
3. 3aMEeHUTH B CAMOM JUTHHHOM CJIOBE CTPOKH OYKBBI «a» Ha «b.
4, V1anuTh U3 CTPOKH IHIIHKUE) MPOOEIBI, T. €. OCTABUTh TOJIBKO OJUH TIPoOeI B
T0CJIeI0BAaTEILHOCTH TIPOOEIIOB.
5. Ypanute U3 CTPOKH BCE CHMBOIIBI, 3aKIIOUEHHBIC B CKOOKM. Hampumep, mist cTpoKn
"abcd(123)efg"ypanuts mogactpoky "123"u mony4nTs B pe3ynbrare "adcdefg”.

Buisoowl
B xone BbImonHeHus 1a00paTOpHOI pabOTHI BBl MOMYYWIIN TPEJCTaBIeHHE O paboTe cO CTPOKamMH B
sI3BIKE IpOTpaMMupoBanst Python.

KOHmpOﬂbele 60NpOCyHL
1. Kakue ocHOBHBIE (GYHKIMH TS pabOTBI CO CTPOKAMH B si3b1ke PYthon BbI HCTIONTB30BATUIIPH
penieHnu 3a1a4 1abopaTopHoil paboThI?
2. Kakue crocoObl 3aJaHus CTPOK BbI HCMONB30BAJIHN B J1aO0PaTOPHOH paboTe?
3. Bo3morkeH i crieyroliunii hparMeHT mporpamMmbl Ha sizsike Python?

s="pqr’ s1="123'
s+=s1

Jladopamopnas paboma 7.1. Paboma ¢ hynkyuamu ¢ Python

Teopernyeckas yacrpb

C ¢yskuumsamu B si3bike PythOn mMbr BcTpedaeMcsi MOCTOSIHHO, HAIPUMEp MpU paboTe COCTPOKAMHA.
Jamam onpesienenue GyHKINN: 9TO IMEHOBAHHBIN ()parMEeHT IPOrpPaMMHOTO KOJIa,K KOTOPOMY MOKHO
00paTUThCS U3 APYroro MecTa Bamieil mporpamMmel (HO ecTh lambda-dyHkimu, y KOTOpbIX HET HUMEHH).
YacTo nmporpaMMHUCT CO31a€T (PyHKIUH JUIS pAOOTHI C TaHHBIMH,
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KOTOpBIC TIEPEIAIOTCS €l B KaueCTBE apryMEHTOB, Takxke (QYHKIHS MOXKET (OPMUPOBATH HEKOTOPOE
BO3BpAIlla€MO€E 3HaYCHHUE.

CnpaBoOYHMK

@OyHKIMKM B NPOrpaMMHUPOBAHMMU HCIONB3YKOTCA IS CICAYIOLIMX LEJIeH: MHOIOKPAaTHOrO
VCIIOJIL30BaHMUs B IIPOrpaMMe OJHOTO M TOro k€ ()parMeHTa KOJa; pa3/ielieHHs CIOMXKHON
IpOrpaMMbl Ha COCTaBHBIE YacTW — TpoueaypHou aexommnosuimu. Pyakimu B Python
UCIIONB3YIOTCA ISl pEAIM3aliy BCIIOMOTaTeIbHOTO aIrOPUTMA.

Paccmotpum co3nanne pynknuu. B o0miem Buae GpyHKIMS HMEET Clieayromuii popmar:

def <ums_dynxuun>(parl,par2,...,parN):oneparopsi

Ornmcanue GpyHKIMH HAYUHACTCS CO CTPOKH 3arojioBKa, B KOTopoit oneparop def onpenernser ums GyHKIUH,
KOTOpbIM OyJeT CBfi3aH OOBEKT (DYHKIUH, Aajiee CIeAyeT CHHCOK MapaMeTpoB, KOTOPHIH MOXKET ObITh
MyCTBIM OO COCTOSITH W3 HEKOTOPOTO YHCIIa MapaMeTpoB B KPYTJbIX cKoOkax. VMeHa mapameTpoB B
CTpOKE 3arojioBka OyIyT CBSI3aHbI C apryMEHTaMU, NiepejaBaeMbIMU B (DYHKIMIO B TOUKE BbI30Ba. Bo3Bpat
3HaYeHHs (PyHKIMEH OCYIIECTBIACTCS C TOMOIIBIO KIIFOUEBOTO CIIOBA return, mocie KOTOPOro yKa3biBaeTcst
BO3BpamaemMoe 3HaueHue. CoBo return MOXKET pacrosiaraTbes B II0OOM MecTe B Tene GQYHKIHMHU, 3TOT OIepaTop
3aBepiIaeT paboTy QYHKIMH U TIepeiaeT pe3ynbTaT BhI3bIBAIOIIEH MporpamMMe.

Omepatop returnBBITIISIAT CIIEYIOIIMM 00pa3oM:

return <perpaxeHue>

Omneparop return siBisercs HeoOs3aTeIbHBIM — €CJIM OH OTCYTCTBYET, paboTa (PyHKIMH 3aBEPLIACTCS, KOr1a
JOCTUraeTcs KOHeL Tesa (QyHKIUH.
BbI30B pyHKIIMM MOKET OCYIIECTBIATHCS CIEAYIOLIMM 00pa3oM:

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

B dyHK1IMI0 IEpe1atoTest KOHKPETHBIE apTyMEHTHI — 3aIIMCHIBAIOTCS BMECTO TapamMeTpoB. Bb130B hyHKINH
MOJKET TaKke OBbITh BKIIOUEH B COCTAB BHIPAXKEHMSI.

KonuuectBo apryMeHTOB M MapamMeTpoB TMpPH BbI30BE (YHKIMM JOIDKHO COBMAAaTh (HO MOX HO
3aIporpaMMHUpOBATh NMEPEMEHHOE KOJIMYECTBO NMPHMHUMAEMBbIX apryMeHTOB). B kauecTBe apryMeHTOB MOTYT
BBICTYIATh KaK KOHKPETHbIE 3HAUECHHUS, TaK 1 IEPEMEHHBIE.

Takum obpazom, obmas cTpykTypa paboTsl ¢ GyHKIHMEH BBITIISANT, Kak TOKa3aHo Ha pucyHke 103.

def <umsi_dynxuuu>(parl,par2,...,parN):

<ums_¢yaknun>(argl,arg2,...,argN)

Puc. 103. Cxema paboThI ¢ pyHKIIHEH
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[IpuBeéM npruMepsI OMICAHUS U BBI30BA MIPOCTHIX (PYHKIHIA.

[pumep 1

def summZ1(x,y):

return x+2*yx=int(input())

y=int(input()) print(summ21(x,y))

B stom mpumepe omucana GyHKIHA ¢ ABYMS MapaMeTpaMu, KOTOpas BBIYMCIAET BhIpakeHue X + 2-Y. [lanee
B OCHOBHOH MpOTrpaMMe C KJIaBUATyPhl BBOJATCS JIBA IENBIX YKCIIA, HA SKPAH BBIBOJUTCS 3HaUCHHE QYHKINN
summ1, apryMeHTaMH KOTOPOii BBICTYIIalOT BBEJIEHHbIE YUCIIA.

PesynbTar pabotsl mporpammsl npuBeneH Ha pucynke 104.

Run: 1

> /usr/local/bin/python3.8 /Users/user/Documents/PythonProject
3

5

13

=k 5
» 2 Process finished with exit code 0
L=
[]
P 4:Run :=6:TODO & Terminal @ Python Console
Puc. 104. Pe3ynbrat paboThl IpOrpamMmmbl
[pumep 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 srom npumepe omucana ¢QyHKIHS MMM, KoTopas Bo3BpallaeT HaubOombluee U3 TpEX uucen. B
OCHOBHOH IPOTpaMMe OCYIIECTBIISIETCS BBIBOJI HA YKpaH 3HaueHUS (DYHKIUH OT apryMeHToB 3, 6, 1.
Pesymprar paboTsl mporpammel mpeacTarieH Ha pucyHke 105.

Run: 1

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

Process finished with exit code @

| 1] 5
=3
A
=
(]
P 4:Run :=6:TODO A Terminal & Python Console

Puc. 105. Pesynbprar paboThl HporpaMMel
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Llenv pabompei: 03HAKOMIICHHE C TOHATHEM «(YHKIHMS» S3bIKa TporpammupoBanus Python, ommcanuwem u
BBI30BOM (DYHKIIMH.

Xoo pabomui
1. OTkpeITh Cpeay paspaborku PyCharm.
2. Hamcats (yHKIHIO, KOTOpas BO3BPAIIACT IPOLECHT OT YHCIIA.

Vkazanue. TlpumepHoe onmcanue (yHKIMH:

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

Jannas GyHKLMSA OPUHEMAET J[Ba apryMEeHTa: CaMo YMCIO U TpeOyeMblil IporeHT. Bo3Bpamiaer mporeHT,
paccuuTaHHbIH 110 Gopmyse.
[TpumepHbId BUA IPOrpaMMBIL:

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

3. Hamucats (yHKIHIO, KOTOPASK BRIYKCISAET HAMOOMBIINHA OOMIHIT IETUTENb ABYX IEIbIX YHCEL.

Ykazanue

Jl1s pa3paboTKu (YHKLIMM MOXHO HCIOJB30BaTh aIropuT™M EBKIuIa, KOTOpbIA mpejacTaBiseT coOoi
3] HEeKTUBHBIN aANTOPUTM HAXOKACHUS HAHOOJNIBIIETo 00mmero Aenutens. JJaHHBIHaIrOpuT™ MOTYyYHIT CBOE
Ha3BaHWE B YECTh M3BECTHOTO TPeUecKoro Matemarnka EBkinia. Anroputm Obu1 onrcad aBropoM B VI
u X kaurax «Hauvam. DTo 0MH U3 CTapeHIInX YUCIIeHHbBIX alrOPUTMOB, HCIOIb3YEMBIX B HAIlle BPeMs.
JlaHHBI anropUTM TpeicTaBieH Ha pucynke 106.

BBEIBOJ

Puc. 106. biok-cxema anroput™a EBxinia
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[TpumepHsIiA BUI OnucaHus (QYHKINH:

def nod(a,b):

while al=b:

if a>b:

a-=b
else:
b-=a
return a
Jannas (QyHKIMS TPUHUMAET [Ba apryMeHTa — 4YHCNA, IS KOTOPHIX HEOOXOMUMO BBIYHCIHTH

HanbonbIImii 001muii renutens. Bo3Bpamaer GyHKIHSA 0AHO 3HAYCHUE — HAWICHHBIN AETUTEIb.
[TpuMmepHbId BUA IPOrpaMMBbIL:

def nod(a,b):

while al=b:

if a>b:

a-=b
else:
b-=a
return a x=int(input()) y=int(input())
print(nod(x,y))

4, Hammcath QyHKIHIO, KOTOpasi TIPOBEPSICT, SBISETCS JU BBEAEHHOE YHCIIO HPOCTHIM.
5. HammcaTb (yHKIHIO, KOTOPAsi BBIBOAUT TOJBKO ITIACHBIC aHITIHIICKHE OYKBBI BBEAEHHOI
CTPOKH.
Vkazanue. IIpuMepHBIA BUJ TIPOTPAMMBI:

def glas(a):k=0

while k<len(a):

if a[k] in "aciouyAEIOUY":print(a[K])
k+=1

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

6. Hammucats dyHKImI0, KoTopas st J000r0 MEI0ro apryMeHTa BEIBOAUT KOJHYECTBO [IU(DPB HEM.
7. Hamucath (yHKIHMIO HAXOXKICHHS JUIMHBI OTPE3Ka MO KOOPMHATAM €r0 KOHIIOB.
8. Hamucath QyHKIMIO, ONPEACIAIONIYIO, SBISCTCS JIM 33J@HHOC YHUCIIO MATHHAPOMOM
(Hampumep, dmcno 12721 — manuHIPOM, OANHAKOBO YATAETCS CII€BA HAMPABO H CIIPaBa HAJEBO).
Bv16o0wbi
B xoze BmonHeHus 1abopaTopHOi paboThl BB MOIYUMIIH MIPEICTaBICHHE O pa3paboTkeyHKIIHIA B sI3bIKE
nporpammupoBanus Python.

Konmponvhwie sonpocul
1. JIyist uero ucmonb3ytoTest YyHKIUN B TPOrpaMMHUPOBAHUH?
2. Kak BeIrisiguT onucanne QyHKIMH B si3bike Python?
3. Jlist wero ucrosp3yeTcst onepatop return mpu onvcannu GyHKINH B si361ke Python?
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Jlabopamopnas pavboma 7.2. Paboma c ¢pynxkuyusamu ¢ Python

Te()peTl/I‘leCKaﬂ qacTb

Bocmnonbs3oBaThest MaTepuanamMu U3 1a00paTopHoOi padboThl 7.1.

IIpakTnyeckas yacthb

Lenv pabomui: 03HAKOMIICHHE C MOHATHEM «(YHKIMS» S3bIKa mporpamMmmupoBanus Python,onmucanuem u
BBI30BOM (DyHKIIUH.
Xoo pabomui
1. OtkpsITh cpeny paszpaborku PyCharm.
2. Hanucath (yHKIHMIO HAXOXKACHHS JUTMHBI OTPE3Ka MO KOOPAMHATAM €ro KOHIOB. Mcromnb3ys 3Ty
(yHKIHIO, PELIUTH CIISIYIONIYIO 331a4y : JaHbl KOOPIMHATHI TPEX BEPIIMH TPEYroiabHuKa. HaiTi [uinHbI
BCEX €T0 CTOPOH.

3. Hamucats (bYHKI_II/IIO, KOTOpad CpaBHMBACT BBEJCHHBIC YKCIa U pe3yiibTat BHIIAET B BHJIC 3HAKOB
(W, <) ATTH (M.

Hanucatsb yHkiuto, koropas 1o BBeAEHHOMY N BBIBOAUT Ha 3KpaH N-¢ unciao Gudonayvym.

Bovi6oowi

B xoze BrimonHeHus 1abopaTopHOi paboThl Bl MOTYUUIIH MPECTaBICHUE O pa3paboTke
GbyHKIHH B A3bIKE MporpammupoBanus Python.
Konmponvhwie onpocui

1. Kakoii Bu uMeeT onucanue GpyHKIUH B A3bike Python?

2. Kakue oCHOBHBIE OIepaTopsl si3bika Python Bl HCIIOJIB30BAIIM TIPH PEIIICHUH 3314

nabopatopHoit paboThI?
3. MosHo 1 orcath QYHKIHIO B si3bIke Python, He ncmons3yst omepatop return?

Jlabopamopnas paoboma 8. Kopmexcu ¢ sazvixe Python

Teopernyeckas yacthb

Basicno!

KopTex MOXkHO orpeiennTh Kak Hen3MEHseMblii CUCOK. TakuM 00pa3oM, B OTIMUUEOT pabOThI CO
CIIUCKOM, HENb35 yAAIATh 3JIEMEHTBI U3 KOPTEXa MM 100aBIIATh SJIEMEHTHI B KOPTEXK.

Koprexxn 4YacTo HCHONB3yrOTCA Ul TNPEICTABICHUS HEM3MEHSEMOM IOCJIEA0BATENBHOCTH
Pa3HOPO/HBIX 00bEKTOB. KopTexu Hen3MeHsieMbl, 3HaUUT, XOPOLIO 3alIUIIEHBIOT H3MEHEHHH, KaK
HAMEPEHHBIX, TaK U ciy4aiHblX. [1o pasMepy KOpTeku MEHbLIE, Y€M CIIUCKH.

Koprexu co3narorcs cnocoboM, MOX0KHUM Ha CO3aHHE CIHCKA: TIEPEUNCICHUEM 3JIEMEHTOB B KPYTJIBIX
ckoOkax. [Ipumepsr:

s=(2,6,9,10)

Sl:("ab","bC","Cd")

[Tyctbie kpyriibie CKOOKH, Tak ke Kak U B ciIydyae CIUCKa, 0003HAYaIOT MYCTOH KOPTEX:
s4=().

Bropoii criocod mpeacTaBasieT coOoi TepeuncaeHne IEMEHTOB Yepe3 3aIsTyIo:

s3 ="a","b","c","d"
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Tpetuit ciocod — ucnosnbs3oBanue pyHknuu tUplenpu momoriy reHepaTopos:

a=tuple(i for i in range(0,20))

MoskHO TepesiesaTh CIHCOK B KOPTEXK, Takxke HConb3ys GyHkimio tuple, Hampumep:
L:[llonell’IItWOII’IIthreell] Lp:tuple(L)

Bo3moskHO 1 06paTHOE peodpa3oBaHie — KOPTEXka B CIIHCOK I CTPOKY — € MOMOLIbIO( YHKIIUH

listu join.

[pumep 1
corl=(1,2,3)
I1=list(corl)print(l1)

Pesynbrar pabotsl mporpamMmMsl npejcTaBieH Ha pucyHke 107.

[pumep 2

Run: 1
> /Users/user/Documents/PythonProject/venv/bin/python
(1, 2, 3]
- D Process finished with exit code @
=3
7o I
-
[]
P 4:Run = 6:TODO M Terminal @@ Python Console

Puc 107. Pe3ysnbrar paboThl IPOTpaMMBbI

cor2=("a’,’b’,'c")s1=""join(cor2) print(sl)

PesynbTar paboThl mporpammsl pejcTaBieH Ha pucyHke 108.

B copgepxaHue

Run: 1
'S /Users/user/Documents/PythonProject/venv/bin/python
abc

= Process finished with exit code @

=4
x|
b o g
(]
» 4:Run = 6:TODO Terminal @@ Python Console

Puc. 108. Pesynprar paboThl porpaMMel
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HHZ[CKC&]_[I/ISI 9JICMCHTOB KOPTCKA HC OTIMYACTCA OT MHACKCAUUA CTPOK U CIHHUCKOB: HyMCpalud HAYUHACTCA C

HyJISI, BO3MOYKHO HCIIOJIb30BaHUE OTPULIATEIBHBIX HHIEKCOB (Tadu. 19).

Tabnuya 19
BapuanTsl unaekcanuu koprexeii B Python
Koptex C one two three four five Six
NHgexc 0 1 2 3 4 5
OTpunaTenbHbIii #6 #5 #4 #3 #2 #1
HMH/ICKC

Crnioco0 IMOJIYUCHHUS 3JICMCHTOB KOPTEKA TAKIKE CXO0XK C IMOJYUCHUEM 3JICMCHTOB CIIMCKA: BKBAJAPATHBIX
CKOOKax YKa3bIBaCTCA MHACKC 3JICMCHTA, KOTOpLIﬁ H606XOI[I/IMO IOJIYYHUTb.

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

Pesynbrar paboTsl mporpammel mpeactaBieH Ha pucynke 109.

Python Console

import sys; print('Python %s on %s' % (sys.version, sys.platform))

G|
m = sys.path.extend( ['/Users/user/Documents/PythonProject'])
(N -
Python Console
& oo >>> cor=("day", "month", "year")
@ © >> cor(2]
'year'
+ y
>>>
» 4:Run = 6: TODO B Terminal

& Python Console

Puc. 109. Pesynbprat paboThl mporpammel

Kaxk Obw10 ckazaHo paHee, B s3bike Python kopTexu sBastoTCS HEM3MEHIEMbIMU (@HAJIOTHYHO cTpokaM). To
€CThb HENb3d IPUCBOUTH HOBOE 3HAUYEHHE KAKOMY-TO OTIEIBHOMY DJIEMEHTY KOpTEXka WM, HalpUMED,
pUMEHUTH MeTo 161 append()mu extend().
Takoe oOparieHre BHI30BET OIIMOKY:

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

Ho MBI MOkeM c031aTh HOBBIM KOPTECK U3 UMCIOIIUXCA.

IMpumep 3

cor=("day","month",

print(corl)

year")corl=cor+cor

Pesymbrar paboTel mporpaMMsl TipeicTaBieH Ha pucynke 110.
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Run: 1
'S /Users/user/Documents/PythonProject/venv/bin/python
('day', 'month', 'year', 'day', 'month', 'year')
ms — Process finished with exit code 0
=y
2=
=
[]
P 4:Run = 6:TODO A Terminal & Python Console
Puc. 110. Pe3ynpraT paboTsl mporpaMmsl
OnuieM OCHOBHBIC OTEPAIlMU HaJl KOPTeXkKaMHu, A0IMycTHMbIe B s3bike Python (tabm. 20).
Tabauya 20
Onepanuu HaJ KOpTeRKAMHA
Omnepatop Onucanue IMpumep
+ CrioxeHHe (KOHKATCHALIHS) c1=(1,2,3)
c2=(2,3,4)
c3=cl+c2
* 'VMHOKeHHE KopTexka Ha uuciio. Oneparop c1=(1,2,3)
C03/1a€T HECKOJIBKO KOTIHii KOpTeska, hopmar c2=corl*3
oreparopa: ¢*n um n*c, rae ¢ — 310 CTpOKa, a
N— HaATypajJbHOE YUCIIO0
in OnepaTop NPHHALISKHOCTH, KOTOPHIHA Bo3-BpamaeT nams=(«Irina","Marina'")s="Irina"
True, ecnu snemMeHT BXOAMT B CTpOKy, 1 False, if s in nams: print("B
C€CJIN HET BaIlieM
Kacce ecTh ,S)

Jlnst mepebopa d7eMEeHTOB KOPTEKa MOYKHO MCTIONIb30BATh TAKME CTAHIAPTHBHIE IIUKIIBI, KaK
foru while.

[puwmep 4

nams=("Irina", "Marina", "Olga™)
for s in nams:
print("B Bamiem kiacce ecth ",S)

PesynbTar paboTsl mporpamMmel npeacTaBieH 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
- D B sawem knacce cctb  Olga
=+ _— ; 4
» ==  Process finished with exit code 0
=
[]
P 4:Run = 6:TODO Terminal & Python Console

Puc. 111. PesynbTar paboTh! MporpaMMel

NnPOrPAMMMUPOBAHME

Koptexu MoryT OBITh CII0KHOTO BUJIA, T. €. B CBOEM COCTABE COJIEPKATh PYTHe KOPTEKU BKaUECTBE
anemeHToB. Hanpumep:

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

B coctas gannoro KOpTexka COr BXOAAT eIlé 1Ba KOpTECKa. I[JIH AOCTYIIA K 3JIECMCHTAaM TaKOIro CJI0KHOT'O
KOpTEKa UCTIOJBb3YHOTCS BJIOKCHHBIC HHICKCHI.

[pumep 5

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

PesynbTar paboThl IporpaMMbl MpejcTaBIeH Ha pucyHke 112.

Run: 1
> /Users/user/Documents/PythonProject/venv/bin/python
(3, 4)
3
= 5
=1 Process finished with exit code 0
o =
=
[ ]
P 4:Run = 6:TODO A Terminal @ Python Console

Puc. 112. Pesynprat paboThl HpOrpaMMel

OnwmmeM ocHOBHBIE (YHKIMY si3b1ka Python st paboTsl ¢ kopTeskamu (tadun. 21). [To cyTroHu coBmagaroT
C paHee OMMCaHHBIMU (QYHKLUAMHE JUIS paOOThI CO CIIUCKAMH.
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Tabnuya 21
OcHoBHble PyHKIMH (MeTOAbI) 00PA0OTKH KOpTeKeil
DyHKUUA Onucanue
len() Bo3BparaeT KOIHYECTBO HIEMEHTOB KOPTEXKa
min() Bo3BpalaeT MUHUMAIBHBIA SMEMEHT KOPTExKa
max() Bo3BpalaeT MaKCUMAIBHBIH JIEMEHT KOpTeka
zip() Bo3Bpaiaer KOpTek 3MEMEHTOB M3 IOCIeI0BATEIbHOCTEH, [ePEeIaHHbIX B KaueCTBE
apryMeHTOB
count(x) Bo3Bpalaer Konu4ecTBO 3JEMEHTOB CO 3HAYEHUEM X, BXOJAIIUX B KOPTEK
index() Bo3BpaliaeT HHIEKC 3EMEHTa, BXOJISIIET0 B KOPTEK
sorted() Bo3BpaIaeT CucoK, 3IEMEHTBI KOTOPOr0 — OTCOPTUPOBAHHBIE EMEHTHI KOPTEXKA

Kax BuHO 13 TaOIHIIBI, K KOPTEKaM HENb3s MPUMEHUTD (PYHKIUH, PE3yIbTaT KOTOPHIX U3MEHUT
KOPTEXK, Harpumep insert.

KoHeuyHo, KOpTeKH UMEIOT ONpeIeIEHHOE CXOACTBO CO CIMCKaMH B SI3bIKE IporpammupoBanus Python.
3aueMm xe Toraa HyxHbl KopTesku? ONuUIeM UX OCHOBHBIE MPEUMYINECTBA:

1) TaK KaK KOPTCKM HCU3MCHACMBI, TO X HUCIIOJIb30BAHUEC O6CCHC‘II/IBaCT COXpPAaHHOCTb JAaHHBIX OT
HETpeHAMEPEHHBIX H3MCHCHUH;

2) pabora ¢ koprexkamu B s3bike Python ocyiectsisercs ObicTpee, ueM paboTa co CIIMCKAMM;

3) KOPTECKHM 3aHUMAIOT MCHBIIC MECTA, YEM CIIMCKH, — OCYIICCTBIIACTCA SKOHOMMUS ITaMSATH,

4) B HEKOTOPBIX CHTYAIMAX CHHTAKCHC s13bIKa PYthon mo3BosisieT HCIob30BaTh TONBKO KOPTEXKH.

ITpumep 6
3a/1aH CIIUCOK, COJIepKalllnil B CBOEM cocTaBe KopTexu. HaliTu Bce KOpTexu, KOTOpbIE COAEpKaT
JJIEMEHT, PaBHBIH 5.

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

PesynbTar paboTh! IporpaMmbl NpecTaBieH Ha pucynke 113.

Run: 1

B /Users/user/Documents/PythonProject/venv/bin/python
((14, 5), (5, 62))

Process finished with exit code @

=1 :-_a
i
7. g
=
[ |
P 4:Run :=6:TODO A Terminal @ Python Console

Puc. 113. Pesynbrar paboTsl IporpaMMel
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Lenv pabomel: 03HAKOMIICHHE C TIOHSITHEM «KOPTEX S3bIKa porpaMmupoBanus Python.

X00 pabomwi
1. OtkpeITh Cpey paspaborku PyCharm.
2. 3amoHUTH KOPTEK JAECATHIO CITyIAlHBIMU HETBIMA YiciaMu oT 0 110 3 BKIIFOYHTEIBHO.
[ToncunTaTh KOJIMYECTBO HYJIEH B IOIYYHUBIIEMCS KOPTEXKE.

Vkazanue. IIpuMepHBIA BUJ IIPOTrPAMMBIL

from random import randint tupl=tuple(randint(0,3) for i in range (10))
print(tupl)
k=tupl.count(0) print("komuuecto 0",K)

3. Hamucarp dyHKIMIO, KOTOpast 321a€T KOPTEXK, 3aMOITHCHHBII CITy4aiiHBIMU YHCIIAMH 13
YKa3aHHOTO MPOMEKYTKA. J[TMHA KOpTexka Takke mepeaacTcs B KauecTBE apryMeHTa (yHKIUH.

Vkaszanue. TlpuMepHblii BUI (YHKIUU U TIPOTPAMMBIL:

from random import randint

def fill_tup(a,b,n):

return tuple(randint(a,b) for i in range (n))k=fill_tup(1,6,5)
print("HOBBII KOpTEX",K)

4, HOJ'Iy‘lI/ITL KOPTCXK U3 2JICMCHTOB CIIMCKA, BXOJAIINUX B HET'O TOJILKO OJIUH pas.

Ykasanue. IlpumepHblil BUA TPOTPaMMBIL:

1=[3,7,1,9,4,2,6,8,2]

new_|=[]

for x in l:

if l.count(x)==1:new_I+=[X]
new_t=tuple(new_l)print(new _t)
Bovisoowi

B xoze BeinonHeHust 1abopaTopHOI pabOTHI BBl MOJTYUUIIH MTPEJICTABIECHHE O pad0Te C KOPTEHKAMU B SI3BIKE
nporpammupoBanus Python.

Konmponvuwie eonpocui
1. Jlaiite onpenenenus KopTexa B si3bike Python.
2. UeM OTIIMYAIOTCSI KOPTEXH OT CITMCKOB, CTPOK B si3bike Python?
3. Kakue ¢yHKImuE M0 padoTe ¢ KOPTEKaMU BBl MOXKETE HA3BaTh?

IIpumepsl KOHCNEKTOB YPOKOB

Tema ypoka «L{uxnwvl 6 azvike Pythony

Tun ypoka: OTKpbITHE HOBOTO 3HAHHUSI.
Lenv ypoka: 03HAKOMIICHHE YUAITUXCS C TIOHATHEM CITUCKA B s3b1Ke PYthon, 0cOOEHHOCTSIMU CITHCKOB.
OcHoBHBIE TPUEMBI PAOOTHI CO CITUCKAMH.
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Ilnanupyemble pe3yabTaThi:

npedmemupie: monydeHne uHdGopMmarmu o paboTe IMKIA ¢ mapameTpoM B si3bike Python,monmydenue
OCHOBHBIX HABBIKOB ITOCTPOCHUA HUKINICCKUX AJITOPUTMOB;
MemanpeomenmHple. YMEHHE KOHTPOJIUPOBATh U KOPPEKTHUPOBATh yYEOHYIO JICSTEIBHOCTD,CIIOCOOHOCTh
CTaBUTh U (OPMYIHPOBATh 1 ce0s Henu JACHCTBHIA, MPOTHO3MPOBATh PE3YJIbTAThl, aHAIM3UPOBATH HX
(mpruéM Kak MOJI0XKHUTEIbHBIE, TAK M OTPHUIATEIBHbIC);
JIUYHOCHHbIE: TOTOBHOCTh M CIIOCOOHOCTh OOYyYaromMXCs K CAMOPa3BUTHUIO M JIMYHOCTHOMY
CaMooIIpe/IeiCHNI0, CHOPMUPOBAHHOCTh HABBIKOB COTPYAHMYECTBA CO CBEPCTHUKAMH; TOTOBHOCTH U
CIIOCOOHOCTH K 00pa30BaHHIO, B TOM YHCIIE CAMOOOPA30BAHHUIO.
Bpems peanuzayuu: 1 axanemudeckuii yac.
Ob6opyoosanue u Mamepuasl. KOMIBIOTED, MPOEKTOP, NHTEPAKTHBHAS J0CKA.
[. Dran mocTaHOBKHM LieNH U 3a/1a4 YpOKa, MOTHBAIIUHU K Y4eOHOM JIESATETBHOCTH — 5 MHUH.
JlessTenbHOCTD YUHUTEIS: Tpe/yIaraeT pacCMOTPETh CETOAHSIIHION TeMy «I[UKIIbI B SI3bIKE
Pythony. Borpockr: 4To BbI moHUMaeTe Mo [uKiaMu? YacTo Jii MUKIIbI BECTPEYaloTCs B HANICHKU3HN?
JlesITeNbHOCTh YUCHUKOB: JIAI0T OMPEACIICHAE [IUKIA, TPUBOIAT MPUMEPHI IIUKIIOB.

II. Dran akTyanu3auuu 3HaHUI 1 TPOOHOTO YU4EOHOTO IEHCTBHS — 8 MUH.
JleATenbHOCTD yUUTENS: NpeyIaraeT yJaluMcs PeuTh CIeAYoMKe 3a1auH.

3anmava 1. Haiiti cymmy Tpéx 4mcen, BBEAEHHBIX C KIIABUATYPHI.
Pewenue

s=0 x:int(inpUt())

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

3anaya 2. Haiftu cymMy 4eThIpéX umcel, BBEAEHHBIX C KIaBHATYpBI.

Pewenue

Jis pelieHus BTOPOW 3alauyd yYalluecs MPeJIaraloT BBECTH €LIE OJHY IEPEMEHHYIO.
B utore pemenne NpuHUMAET CIIEAYIOMMI BUL:

s=0 x=int(input())
y=int(input()) z=int(input())
w=int(input()) s=x+y+z+w
print(“cymma=",s)

3amaya 3. Haiftu cymmy msTH 4ucen, BBEIEHHBIX C KJIABUATYPHL.

Jlnst pernenus 3ToM 3a/1aun TAKKe MOXKHO TPEeJIOKUTh 100aBUTh elié OAHY NepeMeHHy0. Torjaa yuurenn
331a€T BOmpoc: a ecim Heooxo Mo Haitu cymmy 100 uncen? Hamo mmu To-

raa ucnonb3oBath 100 mepemenHsix? Jlpyroit Bompoc: a eCiM HEM3BECTHO 3apaHee KOJMYECTBO HYHCEI,
KOTOpBle HeoOXxomuMo mpocymmupoBath? Ilpm sTom kakaeiii pa3 mis 100 mepemeHHBIX Oyzmer
BBITIOJIHATHCS OJ[HA M Ta JKE€ TPYIIIa JICHCTBIUI — BBECTH MEPEMEHHYIO M CYMMHPOBATh €€ 3HAUCHUE.
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B »1ux cimyyasx iydme, KOrja e€cTb Ipynma JEWCTBHM, KOTOPYX0 MOKHO BBIIOJIHHUTH MHOIOKPATHO.
[Ipennaraercs uCnoNb30BaTh LHUKJIBI.

[II. Dtan u3y4enust HoBoro mMarepuana — 16 MUH.
JlesTenbHOCTD yuuTeNs: 00BACHIET HOBBIH MaTepuall.
B s13p1ke Python ucronb3yroTes 1Ba BUIa IUKIIA: MUK C IPEIYCIOBHEM H [IUKII C TAPAMETPOM.
Hauném ¢ nukna ¢ npenycinoueM. LUk ¢ npeaycinoBueM — OJMH U3 CAMBIX YaCTO MCIIOJIb3YEMBIX IPH
COCTaBJIEHUH TporpamMM. LMK JaHHOTO BHA NPOAOJKAET BHIIONHATH OJIOK ONEpaTopoB, OKa YCIOBHOE
BBIPa)KEHHE IIPO0JIKAET BO3BPALLATh UCTHHY.
brnok-cxema LuKiIa ¢ npeayciaoBUeM ITpeACTaBIeHa Ha pucyHke 114.

Teuno nukia

Puc. 114. briox-cxema IKIIa ¢ Ipe;yciIoBUEM

dopmat orepaTopa UK C IPEeTyCIOBUEM:

while <ycnoBue>:
<TE€Jo IUKJIa>

Kak BumHO U3 OOK-cXeMBbI, NpU BBHIMOJIHEHUW IMKIa while cHayanma mpoBepsieTcs ycioBue. Eciu oHO
JI0>KHO, TO BBIIIOJHEHHE LIMKJIA MPEKPAIIAETCs U YIpaBICHHE MEPEAeTCs Ha CAESAYIOIUNA onepaTop nocie
tena mukiaa While. Eciu ycioBre MCTHHHO, TO BBIMOJHSETCS TEIO IMKJA, TOCNIE Yero YCIOBHE MPOBEPAETCS
cHoBa. Tak TpoJokKaeTcs, MOKa YCIOBHE MCTUHHO. Kak TONBKO YCIOBHE CTaHET JOXKHBIM, paboTa IUKIa
3aBEPILUTCA U YIPABICHHUE MEPeNacTcs CIEAYIOUIEMY OIEPATOPY MOCIE UK.

[TpuBeném nprMeps! UKIIA C IPETyCIOBUEM.

[pumep 1

i=0

while i<15:

print(i)

i+=1

[pumep 2
k=int(input("k="))i=0
while i<k:

print(i)
i+=2
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Emé omuu BuA muKiIa — MK ¢ mapameTpoM. LMK ¢ mapamMeTpoM BBITOTHSET YKa3aHHBIN HA00p
OIIEPATOPOB 33JIaHHOE KOJIMYECTBO pa3, KOTOPOE OMPEIENAETCS HaYaIbHbIM U KOHEYHbIM 3HAUYEHUSMU
nmapameTpa LKA U IaroM Iukiaa. biok-cxema JaHHOTO IMKIA TpejcTaBieHa Ha pucyHke 115.

Teno uKIa

Puc. 115. brox-cxema nukiia ¢ mapaMmeTpom

Ha pucynxke 115:

| — mapametp (CU€TUHK) IUKIIA;

a — HavyaJbHOE 3HAYCHHE ITapaMeTpa;

b —xoHeuHOe 3HAUCHHE ITapaMeTpa;

N — war nukiaa (npupameHue cuéruuka). opmat
orepaTopa [UKIIA C IapaMeTPOM:

for <mapametp nukia> IiN <uMs MOCJIEI0BATEIBHOCTH WK QyHKIHsrange()>:
<TE€JO0 LUKJIa>

Onna u3 ocobenocteii rukia fors Python cocrout B Tom, uto Habop 3HAUEHHUIT TapaMeTpa KA
MOKHO 3a/1aTh C TOMOIIbI0 GyHKItuu range().

[Ipexie yeM MPUBECTH TMPUMEPbI JAHHOTO IHKIA, pa3depéMm Oosee MoAPoOHO (GYHKIIUIO
range(). Januast pyHKIUS MOKET MPUMEHSITHCS C HECKOJIBKUMHE ITapaMeTpaMu:

range(A)— cosmaéres mocnenoBarenbHOCTh yrcen [0,A-1];

range(A,B)— co3maércs mocienoBarenbHOCTh ncen [A,B), ato monyunTepsai, BueBxoaur B
IOCJIEI0BATEIbHOCTD;

range(A,B,N)— co3naércs mocnenoBatenbHocTh [A,B) ¢ marom N, ipu 3ToM 1mar MoKeT ObITh
OTPHUIATETbHBIM.

[TpuBeném npumMepsl padOTHI LIMKIIA C TAPAMETPOM.

[pumep 3
for i in range(5):print(i)

[pumep 4
for i in range(2,16):print(i)

IV. Dtan npoBepku MOHUMAHKS U IEPBUYHOTO 3aKpEIUICHUS] — 8 MUH. JlesITenbHOCTh
yUUTENIA: MpeAiaraeT yyamuMmes I pereHus Cleayonue 3a1auH.
1. BeiBecTn Ha 3KpaH mocieaoBatenbHOCTh urcen: 1, 2, 3, ..., N, rie N BBOAHTCS ¢ KIaBHATYPHI.
2. BbiBecTH Ha KpaH MOCIEN0BATENBHOCTS uncen 12, 22, 33, ... N2,
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B nomors ist pereHns NpecTaBICHHBIX BBIIIE 33124 YYUTENb MOXKET TIPE/IOKUTH CICTYIOIIYEO
«urmapranky» (puc. 116).

range(A)— cosnaéres range(A,B) — cosnaércs range(A,B,N) — cosnaéres
IMOCJIEJOBATCIHFHOCTE mocienoBaTelbHoCcTh OT A 10 B,B He  [mocienosarensHoctsotT A 10 B, B
orOmoA—1,1.¢.[0,A-1] BXOJIHT, T. €. [A, B) He BXOIWT, T. €.[A, B),
c mrarom N, mar MokeT OBITE
OTPHIIATSIEHBIM
range(6) range(3,8) range(3,8,2)
0,1,2,3,4,5 3,4,5,6,7 3,5,7

Puc. 116. «lnapranka» mns GpyHxum range

HCHTCHBHOCTL YUCHHUKOB: BBIIOJHAOT 3alaHUA YUUTCIIA.

V. Dran KOHTpPOJIS YCBOCHHS ¥ KOPPEKIMHU OITMOOK — 4 MHH.

I[CHTCHI)HOCTI) yuuTed: npeajgaracT ydalumMmcesa OTBETHUTb Ha CJICAYIOUIMC BOMPOCHI.

1. Kakoe BbI MOXETe JaTh ONMpEJENeHHe [UKIa?

2. Kakwue BUJIbI [IUKIIA OTIPE/IeTICHBI B si3bike Python?

3. Kakoii hopmat umeeT UK ¢ mapameTpom?

4, Kakoit (popMat uMeeT HKII C MpeaycaoBuemM?
I[ef{TeJ'IBHOCTI) YUYCHHUKOB: OTBCYAIOT HA BOMPOCHI YUUTCIIA.

VL. Mudopmamys o JoManiHeM 3a1aHiH, HHCTPYKTAX T10 €0 BHITIOJTHEHHIO — 2 MHH.

JlesTenbHOCTD yUuTeNs: TpesaraeT yJamuMcsl peluTh A0Ma CIeAYIONyI0 3a1auy, KoTopasOblia peiokeHa
B Havase ypoka: Haiitu cymmy 10 drcen, BBEEHHBIX C KIIaBUATYPHI.

VIL. Dran pedexcuu qesTeIbHOCTH Ha YPOKE — 2 MUH.
JlesTenbHOCTh YUMTENIS: IPEJIaraeT y4amiMes OLCHHTD CBOIO JeATENbHOCTh Ha ypoke. JIisIToro HeoOXoaumo
OTBETHUTb Ha CJICAYIOIINE BOMPOCHL.

1. Yro HOBOTO 51 y3HAJ CETO/IHS Ha ypOKe?
2. TlomosxeT Tt MHE 9Ta HH(OPMAITHs pelIaTh 3a1a4u Ha s36ike Python?
3. Cuwuraro Ji s CBOIO pabOTy Ha YPOKE YCTIEITHO#?

Tema ypoka «Padoma co cnuckamu é Pythony

Tun ypoka: OTKpbITHE HOBOTO 3HAHHSI.
Lenv ypoka: 03HAKOMIIEHHE YUAITUXCS C TIOHATHEM CITUCKA B s3b1Ke PYthon, 0cOOEHHOCTSIMU CITHCKOB.
OcHoBHBIE TPUEMBI PAOOTHI CO CITUCKAMH.

IInanupyemsie pe3yabTaThl:

npeomemuvle. TOTydeHre nHGopManuu o Crickax B s3bike Python, oCHOBHBIX HaBBIKOBOOPAOOTKH
CITHCKOB;
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MemanpeomemHble. YMEHHE KOHTPOJIMPOBATh U KOPPEKTHUPOBATh YUEOHYIO JIESITEILHOCTD,CIIOCOOHOCTD
cTaBUTh U (QopMyaupoBaTh i ceOs Hend JEHCTBUM, MPOrHO3UPOBATH PE3yJbTAThl, aHAM3UPOBATH UX
(mpuuéM Kak MONOKHUTENbHBIE, TAK U OTPULIATENbHBIE);

JUYHOCMHblE. TOTOBHOCTb U CHOCOOHOCTh OOYYalOMIMXCS K CAMOPA3BUTHIO M JIMYHOCTHOMY
CaMoOIIpeieNieHNI0, c(hOPMUPOBAHHOCTh HABBIKOB COTPYIHUYECTBA CO CBEPCTHHKAMM; TOTOBHOCTH U
CIOCOOHOCTH K 00pa30BaHHIO, B TOM YHCIIE CAMOOOPA30BAHHUIO.

Bpems peanuzayuu: 1 akageMudeckuil yac.

Obopydosanue u mamepuasl: KOMIBIOTED, IPOEKTOP, HHTEPAKTUBHAS JJOCKA.

[. Dran mocTaHOBKHM LieH U 3a]1a4 YpOKa, MOTHBAIIUHU K Y4eOHON JIESATEITBHOCTH — 5 MHUH.
JlesTenbHOCTD yunTens: coo0laeT yyalmmMes, 4T0 CEroiHsA OHM MO3HAKOMATCSA CO CTPYKTYpOH
naHHBIX B si3bIke Python. Eciu panee Ha 3aHATHSIX yyammecs paboTaiy ¢ mepeMEeHHBIMI,KOTOPbIE
XPaHUIIU TOJIBKO OTMHOYHBIE 3HAUCHUS], TO CITUCKH J1alyT HaM BO3MOKHOCTb XpPaHUTbHAOOPBI
JAHHBIX.

II. Dtam akryanu3anuu 3HaHUI U TPOOHOTO Y4eOHOTO IEHCTBUS — 8 MUH.
JleATenbHOCTD yUUTENs: PeJIaraeT PEeITh YYaluMCs HECKOJIBKO 3a/1a4.
JleATenbHOCTh YYEHUKOB: PEIIAOT 331aut, IPEUIOKEHHBIC YUUTEIEM.

3anmaya 1. BeiBecTr Ha 3kpaH Bce yéTHbIe uncaa ot 1 1o 50.
Pewenue

for i in range (1,51):

if 1%2==0:

print(i)

3anaya 2. Haiftu cymmy N gmcen, BBEAEHHBIX C KIaBHATYPBHI.
Pewenue n=int(input())s=0

for i in range (1,n+1):k=int(input())

s+=k print("cymma=",s)

3azaya 3. JIaHbl N 4ucen, HAWTH CyMMY YHCEIT, MEHBIIIHX CPETHEro apuMeTHIECKOTO.

Pewenue
[lpn pemenun TpeTbed 3aauM ydaliuecs CHayajga MONPOOYIOT pEIIUTh €€ aHAJOTMYHO BTOPOH
3aj1aue, HO OyyT UCTIBITBIBATH 3aTpyAHeHus. [1o3ToMy yuuTens mpejanaraer nepeiTu K HOBOH Teme, a
3aTeM Norpo0oBaTh PEIIUTh TPETHIO 331a4y € HCIO0JIb30BAaHUEM CIIMCKOB.
[II. Dtam u3y4enus HOBOro Marepuana — 16 MUH.

JlesTenbHOCTD yuuTeNs: 00BACHIET HOBBIA MaTepuall.
Crnucku — 3TO ynopsioYeHHas U U3MEHsAeMas MOCIEeI0BATENbHOCTD JIEMEHTOB. DJIEMEHTBI OHOTO
CIMCKAa MOTYT UMETh OJIMHAKOBBIM THUII, HO JOIMYCKAKOTCS M CMEUIAHHBIE CIHMCKU. DJIEMEHTHI CIHMCKA
3aKJII0YAIOTCS B KBAIPAaTHBIE CKOOKH.
VYyuTens NpUBOAUT NIPUMEPBI CIIUCKOB, IIPOCUT YUYAIUXCS YKa3aTh THII JIEMEHTOB CIIUCKA:

[31, 772, 903,-19, 62]
[55.2, 90.4, 87.12]
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CETb LEHTPOB UN®POBOTO
OBPA3OBAHWSA AETEM «IT-KYE»

ETE NnPOrPAMMMUPOBAHME
(.:bq;o

i

]
]

["abc "«, "cde”, "efg"]
[12, 144, "xor", "and"]

JIesITeIbHOCTh YYCHUKOB: HA3BIBAIOT THIIBI CITHCKOB.

Vuutenb MOTYEPKUBAET, YTO CIMCKH MOTYT COCTOSTH M3 Pa3iIMYHBIX OOBEKTOB: YHCEN, CTPOKH JaXKe IPYTHX
CITMCKOB. B mocieiHeM citydae CIMCKH Ha3bIBAIOT BIOKEHHBIMH. [TyCTOM CIIM-COK HE COEPIKUT IIEMEHTOB,
obo3Havaercs Tak: a=[].

[Ipumep BIIOKEHHOTO CITUCKA:

[[123],[2,4,6].[2,4,8]].

I[anee pacCMaTpruBarOTCA CII0COOBI 3alaHHUs CIIMCKA.
1) B KBajpaTHEIX CKOOKAX Yepe3 3alsTyH MEPEUMCIUTh €r0 IEMEHTHI:
a=[4,8,10]
2) ucnonb3oBathk GyHKumio list:
a=list(range(20));
3) ucnons3oBath QpyHKIMIO QyHKIKIO randintus Momysis randomis 3aanus 3J1€MEHTOB CIIMCKA
CIIy4aiiHbIM 00pa3oM:
a=[randint(-10,10) for i in range(20)]
4) 3a1aTh CIMCOK C KJIAaBUATYPhI:
a=[input() for i in range(10)]
Taxxe JJIsL (bOpMI/IpOBaHI/I}I CITMCKa C KJIaBUATYPbI MOXKHO IIPCUIOKUTD CJ'IC,HYIOHII/Iﬁ (I)paI‘MeHTZ
a=[]
n=int(input())
for i in range(n): k=int(input())
a.append(k)

Yuutenp Takxke OTMCYACT, 4YTO KaXIBIA DJIEMEHT CIIHCKa MMEET CBOM HOMCp — I/IHI[CKC.C IOMOIIbIO
HHICKCAa MOXKHO 06paTI/ITBCH K KaKI0OMY 5JICMCHTY. HYMepaLII/IH 3JICMCHTOB CIIMCKAHAYHUHACTCA C HYJIA.

PaccmoTpum mpumep s cnmcka A:

Nunexc 0 1 2 3 4

DJieMeHT 6 9 #1 2 0

OneMeHT ¢ uHAeKcoM 2 paBeH #1: A[0]=-1.
VYuurens coobmiaer, uto B Python Ttaxxke peann3oBaHa oTpuIlaTeNbHas HWHAeKcarms. OTpuiaTenbHas
WHJIEKCAIMs HAYMHAETCS ¢ KOHI[A CITHCKa:

Hupexc #5 #4 #3 #2 #1
JyieMeHT #1 2 0
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Dnement ¢ uugekcoMm —1 pasen 0: A[-1]=0.

WHorma oTpHIATeIbHYI0 HHACKCAIMIO YI00HEe HCTIOIB30BATh ISl MOTYyUYCHHUS MOCIIEIHETOIEMEHTA B
CITHCKE, TIOTOMY YTO HE HY)KHO 3HATh JUTHHY CIIUCKA, YTOOBI MOIYYUTh TOCTYII K OCIICAHEMY SJIEMEHTY.
DJIEMEHTBI CIIMCKA MOKHO BBIBOJUTH Ha SKPaH. ITO MOKHO CIIEJIATh WK C TOMOIIBIO OTAEIBHOTO
oreparopa print:

print(a)
WIH HMCTIONB30BATh CIACAYIOIHMN (hparMeHT:

a=[2,5.9,10,8]
for i in range(len(a)):print(a[i])

7100 BBIBECTH 3JIEMEHTHI CITUCKA B 0I[HOI71 CTPOKE:

a=[2,5.9,10,8]
for i in range(len(a)):print(a[i],end="")

Taxxe yuutens paccMaTpuBaeT BHYTpEHHEE MPEACTaBJICHHE CIMCKOB: XPaHATCS yKa3aTeluHa OOBEKTHI, a
He caMu 00beKThI. Python pasmeraeT 31eMeHThI ClUCKa B MAMSTH, 3aTEM pa3MellacT yKa3aTeiu Ha 3Th
aneMeHThl. TakuM 00pa3om, ciiucok B Python — sto Maccus ykaszatenei.

IV. Dran npoBepku MOHUMAHKS U IEPBUYHOTO 3aKPEIUICHUSI — 8 MUH. JlesITenbHOCTh

YUUTENISA: MpeAiaraeT yyaluMmces I PeleHus CIeayonue 3a1auH.
1. 3agate crimcox M=[3,9,0,6,-2]. BeiBecTH Ha 3KpaH TPETHI U IOCIEAHHUI DIEMEHTHL.
2. 3anate crimcok a=["mother","father","sister","brother"].
BriBecT Ha 9KpaH 3JIEMEHTHI CIIMCKA OJIUH 33 IPYTHM.
3. 3anats crucok umuHON 10 ciydaitibiM 00pa3oM. BEIBECTH CIIHCOK Ha KpaH PasHBIME
CII0CO0aMH.

I[CFITCJ'H)HOCTB YUCHHUKOB: BBINOJHAIOT 3alaHUA YUUTCIIA.

V. Dran KOHTpOIISt yCBOCHHS M KOPPEKIIMHU OMIHOOK — 4 MHUH.

JleATenbHOCTD yUnTeNs: NMPEaIaraeT yJalyMcsl OTBETHTD Ha CJIELYIOIIME BOIPOCHL.
1. Kakoe onpezenenue crmcka B si3bike Python Bel MoxkeTe 1ath?
2. Kak MOXHO 3a/1aTh CIUCOK B si361ke Python?
3. Kak BbIBECTH CIIUCOK Ha dKpaH?
4, Kax 00paTUThCS K JIIEMEHTY CrIUCKa?
5. Kaxwe crioco0Osl HHAEKCAIMHU 3JIEMEHTOB CIUCKa B s3b1ke Python eI 3HaeTe?

JlesTeNnbHOCTh YYEHUKOB: OTBEYAIOT HA BOIIPOCHI YUUTEIS.
VL. Uudopmanys o JoManiHeM 3aJaHuH, HHCTPYKTAX T10 €0 BHITIOJTHEHHIO — 2 MHH.

JlesTenbHOCTh YUUTeNs: MpeiaraeT ydaluMcesl PelIdTh J0oMa CIEAYIOIIyH0 3ahady: 3a7aTh CIIHCOK
JiHOM 15 cirydaiiHeiM 006pa3oM. BriBecTr Ha 9KpaH CyMMY IISITOTO U IECATOTO 3JIEMEHTOB.
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VII. Dran pediexcuu 1eITeIbHOCTH Ha YPOKE — 2 MHH.
JlesITeNnbHOCTh YUUTENS: MpearaeT yJyamuMmcs OLCHHTh CBOK JESTENbHOCTh Ha ypoke. s mpoBeneHus
JTaHHOTO dTalla MOYKHO CO3/1aTh MHTEPAKTHUBHBIA pecypc, Hampumep B cepsuce https://learningapps.org/
(puc. 117).

e R ANErCaHApa
A nonHocTbO A yactuyHo A HepoBoneH
[OBOJEH CBOEM [OBOSIEH CBOEN cBOEM
NEATENBHOCTbLIO AEeATENbHOCTbIO NEATENBHOCTbIO
Ha ypoke Ha ypoke Ha ypoke

Vinva

@_

Puc. 117. Pecypc mns mpoBenenns atana peduexcun

Tema ypoka «Paboma co cmpokamu é Pythony

Tun ypoka: cucteMaTu3auus 3HaHUI.
Llenv ypoxa: cucteMatu3anys ¥ 3aKpeIUICHUE 3HAHUH ydalmxcs o padoTe co cTpokamu Bsi3bike Python,
OCOOEHHOCTSAX CTPOK. 3aKpeIUIeHUEe OCHOBHBIX IPUEMOB PabOThI CO CTPOKAMH.

[lnanupyembie pe3yabTaThI:

npedmemHusie: TIONydeHne MHGOPMAIMU O CTPoKax B s3blke Python, 3akpemeHne oCHOBHBIX HaBBIKOB
00pabOTKH CTPOK;

MemanpedmemHple. YMEHHE KOHTPOIHMPOBATH M KOPPEKTUPOBATH YYEOHYIO NEATENBHOCTB, CIOCOOHOCTB
CTaBHUTb U (POPMYIHPOBATH JUTA Ce0s LMK JeHCTBHI, MPOTHO3UPOBATH PE3yIIbTAThI, AHATM3UPOBATh HX (IPUYEM
KaK TIOJIOKHUTENbHBIE, TAK M OTPULIATEIbHbIE);

JUYHOCMHblE. TOTOBHOCT M CIIOCOOHOCTh OOYYAIOIMXCS K CAMOPA3BUTHIO M JHYHOCTHOMY
CaMOOIPeIeICHNI0, CHOPMHUPOBAHHOCTh HABBIKOB COTPYAHHYECTBA CO CBEPCTHUKAMHU; TOTOBHOCTH U
CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOPa30BAHHUIO.

Bpemsa peanuzayuu: 1 axagemuyeckuii yac.

Obopyoosanue u mamepuaisl. KOMIBIOTED, IPOEKTOP, NHTEPAKTHBHAS J0CKA.

[. Dran mocTaHOBKHM 1IeNHM U 3a/1a4 YPOKa, MOTHBAIIUU K Y4eOHOM JAESTETbHOCTH — 5 MHUH.
JleSTeNbHOCTh YUHUTEINS: Pe/JTaraeT yqaliMcsi BCIOMHUTL pa0oTy Ha NPEAbIIYIINX YPOKaxX: ¢
KaKiMH CTPYKTYpamH JaHHBIX Belach padota?
JlesITenbHOCTh YUEHHKOB: OTBEYAIOT HA BOMPOCHI YUHTEIS.
Jlanee yuutenb cooOIIaeT, YTO Ha CETOJHSIIHEM YpOKe OyJeT MpOJoJDKeHa padoTa COCTPOKAMHM B
si3bike Python.

II. Dtam aktyanu3aiyy 3HAHUH ¥ MPOOHOTO YU4eOHOTO JEHCTBUS — 8 MUH.

JlesTeNbHOCTD YUUTENA: IpeJIaraeT yqaluuMcs OTBETUTh Ha BOIIPOCHI CIIEIYIOIIETO TECTAlo TeEMe
«Ctpoku B s1361ke Pythony.

1. Kanemenry ctpoku B sizbike Python moxHo o0paTuthes

a) TI0 MHACKCY
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0) ¢ momoImIbIo omeparopa print
B) C IOMOIIIBIO BBIBOJIA HA DKpaH
T') TOJBKO HCMONB3Ys CTPOKY LETUKOM

2. ®ynknus len(ctpoka) Bo3Bpamaet

a) IepBbIi SJIEMEHT CTPOKU

0) JUTMHY CTPOKH

B) CIICOK U3 CUMBOJIOB CTPOKH
I') IYCTYIO CTPOKY

3. Yto BBIBEAET Ha DKPAH CIEAYIOIIHHA (HPArMeHT HpOrpaMMbi?
s='123'
forkins:
print(s)

a) 1
2
3
6)12 3
B) 123 123123
rl11l 1

[II. Dram 3akpernieHUst HOBOTO MaTeprana — 16 MuH.
JlesTenbHOCTD YUHTENS: Ipe/iaraeT yyaluMcsl pEeIuTh HECKOIBbKO 3a1a4 Ha si3bike Python. Ilpu pemennn
ITUX 3aa4 MOTPeOYIOTCS 3HAHMS, KaKk paboTaTh ¢ MO3MIMOHHBIMU CHCTEMaMUCUHCIeHH. J[is 3Toro
yYaIIMMCsi MOKHO TPEIOCTABUT HEOOIBIIYIO «IIMAprajiky» o AanHonTeme (puc. 118).

MO3nUMOHHBIE CUCTEMbI CHUCNEHUA

Cucrema cHUCAEHUA OcHoBaHue AAchasuT

AecatnyHas 10 0,1,234,56,7,89

AsonqHas 2 0,1

LWectHaauarepuiHas 16 0,1.2,3,4,5,6,7,8,9
A, BC.D,EF

Puc. 118. «[Inaprankay no cucteMam CUUCICHUS
Crnincok 3azau:

1) MPOBCPUTD, ABJIACTCA JIK BBEJIEHHASA CTpOKa IBOMYHBIM YHUCJIIOM;
2) MEPEBCCTHU BBEJIEHHOE C KJIaBHAaTypbl ABOMYHOC YUCJIO B ACCATUIHOC,
3) MEPEBCCTHU BBEJIEHHOE I10JIb30BATEIEM JECITUYHOE YHCIO B MECTHAAUATCPHUIHOC.

HpI/IMCpHOC pCeUICHUEC NaHHBIX 3aa4 HIPEACTABJIICHO HUIKC.

3amaya 1

s=input("'s=")f=0
foriins:
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if i=='0" or i=="1"
f+=1
if f==len(s):
print("aBon4HOE YKCI0")
else:
print("He 7BOMYHOE YnCI0")

3amaya 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)

3amaya 3

n=int(input())s="
while n>16:
r=n%?216 n=n//16 if r<10:
buf=chr(r+48)
else:
buf=chr(r+55)
s=buf+s

if n1=0:

if n<10:
buf=chr(n+48)
else:
buf=chr(n+48)
s=buf+s

print(s)

I[CHTCJ'H)HOCTB YUCHHUKOB: BBIITOJIHAIOT PCHICHUC 3aj1a4.

IV. Dran npoBepky MOHMMAHUSI X IEPBUYHOTO 3aKPETLICHHS — 8 MUH.

I[CHTCJ'H)HOCTB YUUTCIA: NpELIaracT yyaumMcs pelinTb HECKOJIBKO 3a/1a4 KaK BPpY4YHYIO, TAKW C TIOMOIIBIO
pa3pa60TaHHBIX nporpamm.

1. TlepeBecTd YKCIIO W3 ABOMYHON CHCTEMBI CUHCIEHHS B JCCATHUHYIO:A)
10101011;
0) 11001110;
B) 1010101.
[TepeBecTn 9nCIIO M3 JSCATHIHOW CHUCTEMBI CUMCIICHHS B IIECTHAIUATepUUHyI0:a) 388;
0) 290;
B) 1035.
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I[eﬂTeHBHOCTb YYCHHUKOB: BBIIIOJIHAIOT PCHICHUC 3a/la4, CPABHHUBAIOT CKOPOCTh PCHICHUA,ACIA0OT BBIBOJbI.

V. Dran KOHTpPOJIS YCBOCHUS ¥ KOPPEKIMHU OITMOO0K — 4 MHH.

JlesTenbHOCTh YUUTENS: MpeUIaraeT yyaluMcs OTBETUTh Ha CJIEAYIONIHE BOIPOCHI.
1. Kakue dyHKImu u1st paboThI CO CTpOKaMH B si3bike PYthon BeI ceroms ucmosb3oBaiu?
2. Kak cieyer BBIIOIHATD MEPEBOJT YKCIIA U3 ABOUYHON CHCTEMBI CUUCIICHHUS B IECATHIHYIO?

VL. MUudopmanys o JoManiHeM 3aJaHuH, HHCTPYKTAX I10 €0 BHITIOJTHEHHIO — 2 MHH.

JlesTeNnbHOCTD YUUTEIs: COOOIIaeT JOMalIHee 3a/[aHKe: IEPEeBECTH YHUCIIO U3 IeCATUIHONCHCTEMBI
CUMCIeHus B N-NuHyto, rae 2<n <9,

VII. Dran pedrexcuu 1eITeIbHOCTH Ha YPOKE — 2 MHH.

JledaTenbHOCTh YUMTENs: TIpeUlaraeT yJaluuMcs OIEHUTh CBOIO JESTENbHOCTh Ha YPOKE, OTBETHB Ha
CJIETYIOIIIKE BOIIPOCHI.
1. Yr0 HOBOTO 51 y3HAJ CETO/IHS Ha yPOKe?
2. Cuuraro Ji st CBOKO CETOIHSAIIHIOI paboTy Ha YPOKE YCIIEITHOM?
3. 3HaHus U3 KaKUX TeM Kypca HH(QOPMATHKHY s CETOIHS HCTIONB30BA IPH PEIICHUH 331auHa
ypoke?

®opma arTecTanuu, NPUMepbl KOHTPOJIbHO-0LEHOYHBIX MAaTePHAJIOB

Bo Bpems npoBeeHNs Kypca IPEeANoaraeTesl TEKy Ui, IPOMEKYTOUHBIA X UTOTOBBIM KOHTPOJIb.
Texymuii KOHTPOJb OCYIIECTBISETCS PETYJIAPHO BO BpeMsl HPOBEJECHUs KaKI0ro Jabopa TOPHOTro
3QHATHUSA, 3aKJIIOYACTCS B OTBETE YYAIIMXCS HA KOHTPOJIBHBIE BOINPOCHI, JEMOHCTPALMHM IOTY4YEHHBIX
porpammM, ppoHTAIBHBIX OIPOCAX, TPOBOAUMBIX YUHTEIEM.

Taxoke B TeMaTHYECKOM IJIAHUPOBAHUH HPE/NOIAraloTCs ABE MPOMEXYTOUHBIE KOHTPOJIbHBIE PA0OTHI.

Konmponavnaa paboma 0na nposepku noyuyeHHvIX HABLIKOG NO MeMaAM
«Ycnoenwtit onepamop if», «L{uxnot é azvixe Pythony

1. Haiitu pacCTOAHUC MCKAY ABYMSA TOYKAMH, 3aJdHHBIMU HaA IJIOCKOCTH UX KOOpAWHATAMMU.

2. Boraucnuts 3HaueHue GpyHkimu Y(X) = X2 — 7x+8 JUISL 33JJAaHHOTO C KJIaBHATypbl 3HAYEHUS
apryMeHTa X.
3. Ompenenuthb, CKOMBKO MONOKHUTEIBHBIX CPEIH TPEX BBEAECHHBIX C KIABHATYPBI YHCEI.
4, TIpoBepuTh, MPUHAICHKHUT JIX TOUKA C KOOpAUHATAMHU (X, Y) YacTu QuUrypsl, n300pakEHHOM Ha
pucynke 119.
HaiiTu cyMMy HEUYETHBIX AENUTENEH BBEACHHOTO C KIIABUATYPhl HATYPAILHOTO YHCIA.
JIBa ymcina Ha3bIBAIOTCS JPYKECTBEHHBIMH, €CIM KaXJI0€ PaBHO CyMMe JeluTeNnedl Apyroro,McKiovas
camo 3To 4ncio. Haiiti Bce apykecTBeHHBIC YKCIia, He peBocxosiue K.
Haiitit Bce Tpéx3HauHbIe YHCIa, KOTOPHIE TIPH YBEIMUYSHHH Ha 2 JeNsITcs Ha 3.
Haiitu Bce ueThIpéx3HauHble YKCia, y KOTOPbIX CyMMa KpallHUX HUp paBHAa CyMMeE CpEIHUX
(manpumep, 3221).
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Puc. 119. Wnntoctpaims k 3a1aue

Konumponvnaa paboma 01a nposepku nonyuyeHuslx Haevikoe no memam «Cnucku 6 sazvike Pythony,
«Paboma co cmpokamu 6 azvike Python»

1. B crmcke X u3 50 31eMeHTOB HAWTH HAMMEHBIIHHA 3JIEMEHT U 3aMCHHUTH €r0 3HAYEHUEMCYMMBI
BCEX 3JIEMEHTOB, TIPE/IIIECTBYIOIINX EMY.

2. Jlaubl gBa crucka. [TonyunTh TPETHH CMHMCOK, BKIOYAs B HETO TOJBKO TE 3JNEMEHTHI, KOTOpPBIE
BCTPEYAIOTCS B UCXOJHBIX CTIMCKAX TOIBKO OJIMH Pa3.

3. B crucke X u3 30 31eMEHTOB HalTH HAKOOJBIINI HIIEMEHT, TTOCIIE YeTr0 HOPMHUPOBATH BCE DJIEMEHTHI
CNHCKa, Pa3[efMB MX 3HAUYEHHUs Ha 3HAYCHHWE HAWOOJNBIIErO HJIEMEHTA. 3HAu€HHE HauOOIBIIETO
3IIEMEHTA, €0 HOMEP BBIBECTH Ha DKPaH.

4. OtpemakTHpOBaTh MpPEIIOKECHHE, YAAIsds M3 HEro JHIIHHE TMPOOENbl, OCTaBIssA TOJIBKO IO
OJTHOMY MTPOOEITy MEX]Ty CIIOBAaMU

5. Jlana cTpoka, coaeprkaiias He MeHee 5 CJI0B, 3a MTOCIIeTHUM CJI0BOM — TOYKa. BhIBecTHBCE CT0Ba
MOCJIEIOBATEIFHOCTH, MPEABAPUTEIHFHO MPeoOpa3oBaB KakI0e W3 HHUX MO CICAYIONIEMY MPaBUIY:
TMIEPEHECTH MePBYI0 OYKBY B KOHEII CJIOBA, 3aTEM, €CJU CIIOBO HEUETHOM ITMHBL, TO YAAIUTE €r0 CPETHIO0
OYKBY.

6. Haiitu mporieHTHOE cofepskanue mudp B HCXOJHOM TEKCTE.

7. Jlns Kaka0ro CHMBOJIA BBEJEHHOTO C KJIABUATYPhI CIIOBA yKa3aTh, CKOJIBKO pa3 OH BCTPEYaeTCs
B ctpoke. Coobiienre 06 0JHOM CUMBOJIE I0JKHO BRIBOAUTHCS HE O0jiee 0JTHOTO pasa.

MOHO TIPEIOKUTH CICAYIOIINE KPUTEPUN OLICHUBAHKS KOHTPOJBHBIX 3aaHuii (Ta0. 22).
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Tabnuya 22
Kpurepuu oneHuBaHUSI KOHTPOJIbHBIX 3a1aHHI
HaOpannsnii 6ann  (Onenka Kpurepuii
5 Beicoxuil ypoBeHb  [[lonmydeH MoJHBIA U pa3BEPHYTHI OTBET HA BOIPOC, NPU-BEICHBI

WLTIOCTPUPYIOIIME OTBET MPUMEPSI, TIOJTyYEHBI OTBETHI HA
ITOTIOTTHUTENBHBIE BOMPOCHI MPETOIaBaTENs
4 CpenHuil ypoBeHb [TomyyeH noHBIA 1 pa3BEPHYTHIA OTBET HA BOIIPOC, IPU- BEAEHBI
WJLTIOCTPUPYIONINE OTBET MPHUMEPHI, HO HE MOMyYEHBI OTBETHI HA
IMOTIOTHUTENbHBIE BOPOCHI MPEIOIaBATEIISI

3 Huzkuii ypoBeHb [TomyyeH HEMOMHBIM OTBET HA BOMPOC, HE IPUBEAECHDI
MJUTIOCTPUPYIOLIME OTBET MPUMEPBI, IOTy4CHbI HETIOMHBIE OTBETHI
Ha JJOMOJHUTENbHbIE BOIPOCHI IIPENOaBaTENs

Martepuanbl I OpPraHu3alud W TNPOBeleHHS Y4eOHO-HCC/IeJ0BATEIbCKOM U MPOEKTHOM
AEATeJbHOCTH HIKOJIbHHKOB

[IpoexT 1o nporpaMMHUpPOBAHUIO PEACTABIAET COOO0I MPOEKT, PE3yIbTATOM KOTOPOIO SABJIAETCS Iporpamma
1A penenus Toi uim uHoH 3a1aun. OCOOEHHOCTBIO ABJAETCS TO, YTO OJHA MTA XKeE 3a/1a4a B 3aBUCUMOCTU
OT YPOBHS IPOPAOOTKU MOKET OBITh pellicHa KaK HAaUMHAIOIIUM, TaK U OIIBITHBIM IIPOTPAMMKCTOM.

[Ipn BBHINOJIHEHMM NPOEKTAa IO IIPOrPaMMUPOBAHUIO YYalMeCs MMEIOT CIEIYIOIHME BO3MOKHOCTH:
BBIPA0OTAaTh YMEHHE CAMOCTOSTENBHO (OPMYJIMPOBATH LENH W 33aJayd ITPOEKTa, IUIAHKPOBATH CBOIO
JeSTENbHOCT, MOBBICHTH YPOBEHb IPOrPaMMUpOBaHMs Ha s3bike Python, momyuuts ymeHue
TIPEICTABIIATH PE3YJIbTATHl CBOEH JEATEIBHOCTH.

[Ipoexkt MoxeT pa3pabaThiBaThCS WHIMBHAYANIbHO WM TPYNNoOH ydammxcs. Ecmu 3amada 10cTaToYHO
CIIO’KHAs, TO MPOEKT MOXKeT ObITh pa30MT Ha Moj3ajgaqu, MoAnpoekTsl. Kaxmyio momzamauy OynyT
BBIIIOJIHATB Pa3IMYHbIE TPYIIIB yYaCTHUKOB IpoekTa. Hanmpumep, ofHa rpynnasaHuMaeTtcs pa3paboTKon
aJIrOpPUTMA, IPyTasi TPpyIa — HEMOCPEACTBEHHO HAMMCAHUEeM U OTIA/KOI Kozia Ha s3bike Python, TpeTbs
— IOJTOTOBKOM K ITPE3EHTALUK ITPOEKTA.

IInan paGoThl HaJ MPOEKTOM MO MPOTrpPaMMHPOBAHMIO MOXKET COBIAJAaTh C 3TallaMd pa3pabOTKU
nporpammel (puc. 120).

BbipaboTka OnucaHue
Bbi6op Tembl > TpeboBaHUM K - | YHKUMOHMPOBAHUA
nporpamme nporpamMmbi
OnucaHue OnucaHue
HanucaHue Koaa
CTPYKTYpbI anroputma e
nporpammol Nporpammol sl

MoaroTtoBka K
3alwuTa NnpoekTa

Tectupoeanue u 3awuTe NpoeKTa
OTNagKa (noaroToska (cnaua
nNporpammbi)

AOKYMeHTauum)

Puc. 120. Dransl nmpoekTa
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B momomp y4acTHHKaM NPOEKTa MOKHO NPEUIOKUTD 3aMOIHUTh CIAECAYIOIMA YYETHBIN JIUCT.

IIpoexT Mo mporpaMMHpOBAHHIO

Tema npoexma

Teopueckoe nazeanue (npu Hanuuuu):
OcHnosononazarouuii 60npoc.
Asemopewt.

1.

2.

3.

IIpeomemnasn obracme:
Kpamxas annomayus:
Omanvl 8bINOIHEHUS NPOEKMA.

HpI/I MOATrOTOBKE K 3alIMTC MMPOCKTAa yUalllUMCs H€06XOI[I/IMO CACJIaTb NPE3CHTALIMIO U TOKJIaJl, B KOTOPpOM
OTPAKAarOTCA OCHOBHBIC STaIlbl p3,3pa60TKI/I IporpaMmsal, MpEACTABICH AJITOPUTM PCHICHUA 3ada4dd, JaH
JIMCTUHI' IIPOT'PaAMMBI, C(bOpMyanOBaHBI OCHOBHBIC pGSYJ'IBTaTBIpa6OTI:I. MoxHO IMPECAJIOKUTH B IIOMOIIb
ydalmurMces 3a10JIHUTh CJIGIIYIOHII/Iﬁ YCK-JIUCT.

1. AnHOTAaIM4.
2. Coneprxanue.
3. TlocranoBka 3amad:
a) BO3MOKHOCTH HCIIOJIb30BaHUSI TPOTPAMMBIL;0) OTIHCAHUE
uHTepdeiica.
4, ®opmanu3arys aaropuTMa:
a) nepeveHs noAnporpamMm (Mpy HaJTUYKK);
0) omucanue anroputMa (OI0K-cxeMa HITH ToIpoOHOE CIIOBECHOE OTMCAHUE AJITOPUTMA).
5. JlucTuHr TPOrpaMMBbI (TEKCT MPOTPaMMBb).
6. TecToBBIE MPUMEPHI:
a) pe3yybTaThl paboTHI;
0) CKPUHIIOTHI Pe3yIbTaTOB PabOTHI.
7. Omicanue pa3MenieHus.
8. TpeboBaHus K MPOTPAMMHBIM W AIAPATHBIM CPEICTBAM.

I[J'If[ OLCHHMBAHUA IPOCKTAa MOTYT OBITH pa3pa60TaHbI ClIcOUAJIBHBIC OLICHOYHBIC JIMCTHI.
B Tabmume 23 npejcraBieH npuMep OIEHOYHOTO JIHCTA.

Tabnuya 23

JIner oneHuBaHUSA MPOEKTA

Kputepnii onennBanus 1-s1 rpynma 2-11 Tpynma

AKTyaJ'H)HOCTL TCMBI

CooTBeTCTBHE CONCpKaHUA MPOCKTa 3asBJICHHOUTEME

TexHuyeckas CI0KHOCTb pa3paboTaHHOH Mpo-
rpamMMBbl
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Oxonuanue

Kputepuii oneHuBanus 1-1 rpynna 2-s1 rpynna

OpI/IFI/IHaJ'H)HOCTL ajropurma

Jusaiin uaTEpdeiica

CTerieHb pa3padOTaHHOCTH IPOTPAMMBI

[puMeHeHre TPOTPaMMBI IS PEIISHNS aHaTIO-
TUYHBIX 33729

MTorosoe Koim4ecTso 0OAJIOB

Temot RPpOEKmMoe

Husxe npuBeneHb! BO3MOMKHBIE TEMBI HUCCIIEIOBATENbCKUX MPOEKTOB YYaIIUXCHL.
1. Kouseprop urcen (IepeBoj YUcia B N-UYHYK CHCTEMY CUUCICHHS).
2. Iudposansmmk Tekcta (peanusarnus mmdpa Iesaps).
3. KoMmrmbroTepHslii TecT.
4. Peanmsarust urpsl «KameHb, HOKHUIIBL, OyMaray.
5. KaspkynsTop 1ist HIOTEKH.

Hwxe npusenén npumep mpoekta «IlepeBos dwcna B pPUMCKYIO CHCTEMY CUHCICHHUS.

J1s peanu3aivy JaHHOTO MPOEKTa HEOOXOAUMO CHayajla pacCMOTPETh CHOCOOBI MPEACTABICHUS YUCe
B PHMCKOH CHCTEME CUMCIICHHS. YYaluecs MOryT NPeCTaBIATh CleyONy0 HHPOPMALIUIO.

Kax n3BecTHO, pUMCKasi cHCTeMa CUUCIICHUS IBILSIETCS] HETIO3UIIMOHHOM. {7151 32T CH YMCETMCTIONB3YI0TCS
OyKBBI JIATUHCKOTO ajihaBuTA.

B Tabnuue 24 ykazaHo cOOTBETCTBHE MEXTY apaOCKUMH YHCIAMU U MX PUMCKHUM TIpeICTaBJICHUEM.

Tabnuya 24
CooTBercTBHE MekKIy apa0CKAM YHCJIAMU H PUMCKHM HpeICcTaBJIeHHEM
Yucio Pumckoe npeacrabieHue

1 I

5 \%

10 X

50 L

100 Cc

500 D

1000 M
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Jlnst 3anucu 4uciia UCToib3yeTcs CAeayIolIee IPaBuiio: Kax /Iblii MEHbIIHIA 3HAK, TIOCTABJICHHBIN ClIeBa OT
OOJBIIIETO, BBIYUTACTCS W3 HErO; KaXIbl MEHBIIMN 3HAK, IOCTABJICHHBIA ClpaBa OT OOJbBIIETO,
pUOABIIAETCS K HEMY.

[Ipumepsl ipeicTaBIeHus yrcen B puMckoit cucteme cuncnenus: 1V, XXI, CCLX.

Jlanee yvamuecs: mepexoisiaT K COCTaBICHHUIO allTOPUTMA PEIICHHS: MOCIEA0BATEIbHO BBIYATATh U3 YKCIIA
1000, 500, 100 u 1. 1. Kaxxmoe BerunTaHue 100aBISET K MPEICTABICHUIO YMCIIa HOBBIH CHMBOJI.

Jlnst monmydeHus pelnreHus B s3bike Python mpemaraercs Mcmosb30BaTh KOPTEK:

[1000,900,500,400,100,90,50,40,10,9,5,4,1],
[IIMII’IICMll’llDlI,lICDII,lICII,IlXCll,llLll’IIXLll,llel1llIXII,IIVll,IIIVII,IIIII]

B nepBoii cTpoke OyayT XpaHUThCS OCHOBHBIC 3HAUEHHUS YMCEN B apaOCKOM IMPE/ICTaBICHHH, a BO BTOPOH
CTpOKE — 0003HaYEHHs PUMCKUX YHCEL.

Iporpamma Ha si3eike 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=[]

for d, rim in cif:

while num>=d:

result.append(rim)num-=d

return " join(result)x =int(input(*x="))

print("yucno B pumckoii cucreme cuucienus ,ATR(x))

cif mpezacraBinsieT co00# KOPTEK, CHOPMUPOBAHHBIH ¢ HOMOIIBIO pyHKIMH Zip().
3arem onncana pyHkuus ATR, koTopas 1 ocylecTBIIIeT epeBo i CBOET0 apryMeHTa NUM BpUMCKOe
npe/cTaBieHue. Pe3yapTar Bo3BpaIaeTcs Kak CTpoka.

PesynbTar paboThl mporpaMMsl NpeCTaBiIeH 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", "copyright", "credits" or "1li

>>>

RESTART: D:/My docs/mMerom
x=33
qncmr B PUMMCKOM cucTemMe cumcyexusg XXXIII
>>>
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| & Python 3.8.2 Shell

(File Edit Shell Debug Options Window Help

Python 3.8.2 (tags/v3.8.2:7b3abk59, Febk 25
tel)] on win32

Type "help", "copvright", "credits" or "1
>>>

RESTART: D:/My docs/mero
x=106

YYCJIC B PUMCKOM cHUCTeMe cuucaesusg CVI

>>> |

Puc. 121. Pe3ynbraT paboThl mporpamMmsl
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Python 3 mis maunHaronmx: https://pythonworld.ru/samouchitel-python

V4eOHuK 110 A3bIKy nporpamMmmuposanus Python (xabpaunaexc): https://habr.com/ru/post/61905/
Python/Yu4ebnuk 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 mns naumnarommx 2021 — ypoku, 3amaunm u tectel: https://pythonru.com/uroki/python-dlja-
nachinajushhih
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