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Ha3sanue kypca

OCHOBBI IPOrpaMMHUPOBaHMs Ha s3bIke Python

ABTOpP

Xano6amaea JL.JK., yautenp MHPOpPMATHKH

YpoBeHb 00pa3oBaHusi

OcHoBHOe 0011Iee 00pa3oBaHue

KJ1acC

7-9 xiacc

KoJauyecTBo 4acoB

102 4

AHHOTAIMA

[MporpaMma paccunTaHa Ha M3y4eHHE MaTepuana B TEUCHHUE
IByx JieT odoyuenus (7-8 xmacc). [Iporpamma kypca paspaboraHa B
coorBercTBUM ¢ TpeOboBaHusimu @OI'OC  cpemnero  obmiero
obOpazoBanus, KoHmenumu TyXOBHO-HPABCTBEHHOT'O Pa3BUTHS U
BOCITUTAHUS JIMYHOCTH TpakJaHWHa Poccuu, Ha OCHOBE OCHOBHOIA
00pazoBaTeNnbHON MPOrpaMMbl  OCHOBHOTO 00IIEro oOpa3oBaHUs
I'BOY "Pecnyonuxancknii Llentp O0pa3oBanus' .

Y4eOHbIe 3aHITHS BKIIOYAIOT B ce0sl JIEKIIMHU U TPAaKTHYECKUE
3aHATUs. OCHOBHOHM THI - KOMOWHHpOBaHHBIN ypok. Kaxmas tema
Kypca HauMHAeTCs C MOCTAaHOBKHU 3ajJauyu. TeopeTuueckuil MaTepuail
uznaraercs B (popme  MuHu-nekuumid.  [locme  u3ydeHus
TEOPETUYECKOT0 MaTepuaia BBITOIHSIOTCS 3aJ[aHus JUIsi aKTUBHOTO
00y4eHUs], MPAKTUYECKUE 3aIaHHs JUIS 3aKPETICHHUSI.

®opMBI METOJIBI KOHTPOJISI: pElIeHHE TPAKTHYECKHX 3aJiad
MpPOrpaMMHUpPOBaHUS  (MIPAaKTHYECKOE  3aHATHE),  3aHITHE  —
COpEBHOBaHHE, CAMOCTOSTENbHAS PaboTa.

IIpakTudeckne 3aHATHS  COCTaBISIIOT  BaXHYIO  YacTh
TEOPETHYECKOW ¥ MPOdEeCCHOHAJIBHOH  IOATOTOBKH. (0):17
HaIpaBleHbl Ha (OPMHUPOBAHHE MPAKTUIECKUX HABBIKOB U YMEHUH.
[IpakTudeckue 3aHATHS CO3JAIOT ONTHMANbHBIE IUAAKTHYECKHE
YCIOBHUSL AN JEATENHHOCTHOIO  OCBOEHHUS  OOydaroNIMHCS
CONlEpKaHUS W  METOAOJNIOTMH  HW3y4aeMOW  JHUCIUIUINHBL,
WCTIONB30BaHNE  CHENHATBFHOIO  OOOPYINOBAaHHS,  TEXHHYECKHX
cpenctB. Beayniell AUAakTUYECKON LENBIO MPAKTUYECKUX 3aHATUN
SBIISIETCS thopmupoBanue MPAKTHIECKUX YMeHU! —
mpoecCHOHaNbHBIX  (BBINOJHATH  OINpENeNEéHHBIE  JIEHCTBHS,
orepanuy, HeoOXOAMMBIE B TOCIEAYIOHmEM B mpodeccnoHambsHON
NEeATEIHHOCTH).

IIporpamma paccuntana Ha 102 gaca..

AKTYAJIbHOCTH

Python - oguH #3 caMblX YHUBEPCAJbHBIX  SI3BIKOB
nporpammupoBanus.  Python  Bxomur B Tom-10  cambix
BOCTPEOOBaHHBIX  S3BIKOB  MPOrpPaMMHPOBAHHS. Cameie

nporpeccuBHbie |T-kommannu, takue kak, Google, Pixar, Youtube,
Instagram, NASA, Intel, Pinterest ucnonb3yloT UMEHHO TaHHBINA
SI3BIK IPOTPAMMHUPOBAHHUSL.

Python — BBICOKOYpPOBHEBBIIA SI3bIK OOIIEr0 Ha3HAYECHHS. DTO
3HAYUT, YTO TAKOW SI3BIK OBICTP W yJI0OEH B padoTe, a MpOorpammel,
HalKMCaHHble Ha HEM, MPOCTHI JIsl MOHUMAHHS MPOrPAMMHUCTAMHU.
OOBIYHO €ro WCMONB3YIT sl BeO-pa3pabOTKH, aHAIM3a JAHHBIX,
HamucaHusi CKPpUNTOB U Urp. CHIbHBIC CTOPOHBI S3bIKA, TAKHE KakK,
NPOCTOTa B OCBOCHHWM, HHM3KHI IMOPOr BXOJa, YHTAOENIbHOCTH,




YHUBEPCAIBHOCTh, OOJBIIOE M AKTHBHOE COOOIIECTBO, MO3BOJISIOT
HayaTh U3y4aTh €ro ¢ JOCTATOYHO paHHero Bo3pacra. Tarke Python
4acTO COBETYIOT B KadecTBE IIEPBOrO S3blKa HAYMHAIOLIHM
IPOTrPaMMHUCTaM.

Takass TOMYJISIPHOCTH  BbI3BaHa  YHUBEPCAIBHOCTBIO U
OPOCTOTOW W3y4YeHHs1 S3bIKa — OH CTAaHOBUTCSA  TJIaBHBIM
OPHEHTHPOM HOBHYKOB. UTOOBI paboTaTh ¢ HUM, HEOOsA3aTEIBHO
OBITH MTPOABUHYTHIM MPOTPAMMHUCTOM.

Ha priHKe BCE elé 4yBCTBYETCSl HEAOCTATOK CIIELUATIUCTOB 10
pa3paboTke NporpaMMHOro oodecredeHus. [lo3ToMy KOJUYECTBO
OTKPBHITHIX BaKaHCHH Ha JOJDKHOCTh Pa3padoOTUMKa — IOKa3aTenb
BOCTpeOOBaHHOCTH creranictoB. B 2022 romy Java, Python,
JavaScript u C++ BXOmIWJIM B YHCIO MOMYJSPHBIX SI3BIKOB,
TpebyeMbIX pabOoTOIATEIISIMH.

Ocobass ponb Kypca 3akiodaercs B (OpPMUPOBAHUU
QITOPUTMHYECKOTO  MBIIUICHWsI ~ yYeHHWKa.  3ajada  [IKOJIBI
NOMYJISIPU3UPOBATh M aKTYallU3UpPOBaTh CpeAd  OOydarommxcs
HEOOXOAMMOCTh 3HaHUS MPOTPAMMHUPOBAHUS B JKH3HH, a TaKXKe
dbopmupoBanue |T-KyJabTypbl OO0YyYaroIIMXCs, IOBBIIICHUE HX
KOMIIBIOTEPHOM TPaMOTHOCTH.

Pemrennie  3amad = mporpaMMHpOBAHUS CIOCOOCTBYET
PACKpBITHIO M PACIIMPEHUI0 TPUKIATHOTO acleKTa H3y4yaeMoro
Marepuania.

OO6yuaromuecs, cratomire 3k3ameH mo nHpopmatuke u UKT,
TUTAHUPYIOT CBS3aTh JANBHEWNIyI0 JedrenbHocTh ¢ | T-chepoit, c
IPOrpaMMHUpPOBAaHUEM,  Pa3pabOTKOM  pa3iIM4YHBIX  IPOIYKTOB.
ITooToMy 3HaHHME TaKOrO YHHMBEpPCAIBHOIO s3blka, Ka Python,
HEe00X0MMMO It OyAyIIero BBITYCKHHKA IIMKOJIBI M a0MUTypHEHTA
YHUBEPCHUTETA.

[IpakTHdyecku Bce 3aJadyd  €AMHOIO TOCYIApCTBEHHOrO
9K3aMEHa pelIAlTCs C HCIOJib30BaHWEM si3bika Python, mostomy
U3y4YEeHUE JAHHOTO SI3bIKa, 3HAUUTEIBHO OOJIErYUT MOATOTOBKY
0o0yJarommxcsi K dK3aMeHY, W OyIeT CIIoCOOCTBOBATH YCIEIIHOMY
PE3yJIbTaTy CAAauy 3K3aMEHA.

eas kypca

Croco6cTBoBaTh (OPMHUPOBAHUIO M PA3BUTHIO y OOYYAOLIHXCS
HABBIKOB  pEIICHUS 3aJad [pPOrpaMMHUPOBAaHHWsS, aHaluu3a |
CHCTEMAaTH3allik  TOJYYEHHBIX  paHee  3HAHWHA,  pPa3BUTHE
QITOPUTMHYECKOTO  MBINUICHUST W KYJIBTYPbl  OOYYalOIIHMXCS,
MOBBIIICHAE  HWHTEpeca K  H3YYCHHIO  MPOrpaMMHPOBAHUS,
nH(POPMATHKU u WHPOPMAITHOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH, CMOCOOHOCTH K JIMYHOMY CAMOOINPENEIICHUIO U
caMop eaTU3aIHH.

3agauyu Kypca

1. pacmmpenune u yriyOJeHHE TPEICTABICHUS OOYYAIOMIUXCS O
IprueMax ¥ METOJax PelIeHHs alrOPUTMUYECKUX 3a/1ad;

2. ¢dopMupoBaHHWE W PAa3BUTHE AaHAIUTHYECKOTO, JOTHYECKOTO
MBIIUIGHUST TPH  TPOSKTUPOBAHMM  pelIeHWs 3ajad Y
00y4aroHXCs;

3. pa3BHTHE CaMOCTOSTEIBFHO aHAJIM3UPOBATH W pElIaTh 3a/aduH
10 00pasily ¥ B HE3HAKOMOH CUTYaIlUH;

4, Pa3BUTUC CaMOCTOATCIIBHO  aHAJIW3UPOBATD W  PCIIATh
AJITOPUTMUYICCKUC 3a1a"U;

5. Pa3BUTUC MAaTEMAaTHYCCKUX CHOCO6HOCTCI>'I, IIOBBIICHUEC
YPOBHHA MaTEMaTHYCCKON T'paMOTHOCTH,

6. Pa3BUTUC MaTeMaTH4YeCKON HWHTYULIUH, HaXO0XIACHHUEC

ONTUMAJILHOTO CII0C00a pelIeHus 3a1ay;
7. ¢opMmupoBanue  HaBblKa pabOTBl C  JOMOJHUTENbHOU
JUTEPATYPOH, HCIIOJIBb30BaHUs pa3IMyUHbIX MIHTEpHET-pecypcoB;




8. (QopMupoBaHMe HaBBIKOB pEUICHUS OJMMIIMAAHBIX 3a1ad
MIPOrpaMMHUPOBAHUSL.

.HI/I‘lHOCTHbIe, METANPEAMETHDBIC, MPEIMETHBLIC PE3YJIbTAThI 0OCBOCHUSA KypcCa

JIMIHOCTHBIC PE3YyJbTaThbI

1. Havano mpodeccHOHAILHOTO CaMOOIpeNeIICHHSI, 03HAKOMIICHHE
€ MHPOM NIpodeccHii, CBI3aHHBIX ¢ HHPOPMATHUKOM.

2. yMEHHE TPaMOTHO, SICHO M TOYHO H3JIaraTh CBOM MBICIH B
YCTHOW M MMUCBMEHHOM (popMe, MOHUMATh CMBICT MTOCTABICHHON
3a/1auy, BBICTPauBaTh apryMEHTALUIO, IPUBOANTS;

3. yMeHHe TpaMOTHO CTPYKTYpHpPOBaTh JaHHBIC, OQOPMIISTH
peuieHue anropuTMUYECKON 3a1a4u;

4. pa3BUTHE KPHUTUYECKOI'O MBIIUIEHUS, YMEHHE paclo3HaBaTh
JIOTUYECKU HEKOPPEKTHBIE BbICKA3bIBAHNS;

5. KpeaTHMBHOE  MBIIUIEHWE,  WHUIMATHBA,  HAXOIYMBOCTb,
AKTUBHOCTb ITPY PELICHUU MAaTEMATUYECKUX 3a/1a4;

6. yMeHHE KOHTpPOJMPOBATH TIPOIECC M Pe3yNbTaT Yy4eOHOU
MaTEMaTUYECKOW U AITOPUTMHUYECKON NEITEIbHOCTH;

7. cnocoOHOCTh K BOCIIPUSITHIO MaTeMaTHYECKUX u
ANTOPUTMHUYECKUX OOBEKTOB, 3a7a4, PEIICHUH, PaCCyKICHUH;

MeTanpeIMeTHbIe
pe3yabTaThl

Lo

OCMBICJICHHO YHUTAaTh U BOCIIPUHUMATD HA CJIYX TCKCT 3aIaHUS;
2. yMeTh U3BJIeKaTh U aHAJIM3UPOBATh HHPOPMAILIHIO, TOJYUECHHYIO
U3 TEKCTa,

YMETb KPUTHYECKH OLEHUBATH JAHHYIO HH()OPMAIIHIO;

4, yMeTh YUTaTh TAOJHIIBI, OJIOK-CXEMBI, YCIOBHEIE 0003HAUYCHMUS,
IporpaMMy, HAaIMCaHHYI0 HAa S3bIKE INPOrPaMMHPOBAHUS, a
TaKKe HA AITOPUTMUYECKOM SI3BIKE.

5. HMeTh MpEeACTaBIeHUS 00 UAEAX M O METOJaX MAaTEeMaTHKU Kak
00 yHUBEpCAIbHOM S3bIKE€ HAyKH M TEXHHKH, O CpPEACTBE
MOJITUPOBAHUS SBJICHHUI U TPOIIECCOB;

6. uMmerb  mpencTraBieHHs 00 HAEIX WM O METOJax
MIPOrpaMMHUPOBAHHSL, O CPEACTBAX MOAEIUPOBAHNUS HAa HEM;

7. yMeTb IUIAaHUPOBATh CBOIO MEATEINBHOCTh, CTABUTHh 3aqadH,
HaXOJWTh ITyTH UX PEIICHUS;

8. yMerp BHIETP MaTEeMaTHYEeCKyI0 3aJaqy B  KOHTEKCTE
IpOOJIEMHOM CUTYalluy B 33/1a9ax IIPOrpaMMHPOBAHUS;

9. yMerp HaxoOWTh B pA3NUYHBIX HCTOYHHKAX HH(OpPMAIHIO,
HEOOXOAMMYIO IUIsl pElIeHus MpoOiieM, W TPEACTaBITh €€ B
MOHATHON (hOpMe; MPUHUMATh PEIICHHE B YCIOBHSX HEIOIHOM
1 U30BITOYHON, TOYHOUM W BEPOSTHOCTHON WH(OPMAITUH;

10. ymerp BBIOBUTATh THUIOTE3bl MPU pEIIeHUH y4eOHBIX 3amad U
MOHMMAaTh HEOOXOAWMOCTh MX IPOBEPKH; YMEHHE NPHMEHSTDH
WHIYKTHBHBIC U JEIyKTUBHBIE CIIOCOOBI PACCY)KICHHUH, BHICTH
pas3NIMYHbIe CTPATETHH PEIICHUS 3a/1ay,;

11. ymerp peiicTBOBaTh B COOTBETCTBUH C  IIPEIOKECHHBIM
QJITOPUTMOM;

12. ymeTh caMOCTOSITENIBHO CTaBUTH II€JIH, BHIOMpATh W CO3/aBaTh
QJITOPUTMBI JUTS PEIIeHUs y4eOHBIX PoOIIeM;

13. ymerp  TUIAHMPOBaTh M OCYIIECTBIATH  ACATEIBHOCTD,

HalpaBJICHHYI0 Ha pelIeHHe 3aJad HUCCIEeIOBATEIbCKOrO

XapakTepa,

w

NMpeaAMETHBIC PE3YyJAbTAThI

3HATH/TIOHUMATh:
*  3Tallbl pEHICHUS 3aa4i HA KOMIIBIOTEPE;
*  THIBI JAHHBIX;
*  0a3oBbIe KOHCTPYKLIUH H3yYaeMbIX SI3BIKOB




MIpOrpaMMHUpPOBaHMUS;

TPUHIIHIIBL CTPYKTYPHOTO u MOJYJIbHOTO
MIpOrpaMMHUpPOBaHUS;
TPUHIIHIIEL 00BEKTHO-OpPUEHTUPOBAHHOTO
MIPOrpaMMHUpPOBaHMUS;

OCHOBBI CO3JIaHMsI TIPUIIOKEHUH B Python;
MHCTpYMEHTalIbHBIC cpeacTBa Python.

paboTath B cpeie mporpaMMHUPOBAHHS;

p€anu30BBIBATh IIOCTPOECHHBIE AJITOPUTMEL B BUJIE IIPOrPaMM
Ha KOHKPETHOM $I3bIKE TPOrPaMMUPOBAHUS;

HacTpauBaTh pabouyto cpeay Python.




2. Conep:xanue padoyeii mporpaMmsl

Tema

Buabl yueOHOii 1eATeILHOCTH

Koaunue
CTBO
4acoB

S3bIK
MPOrpaMMHUPOBaHHSI
Python. Beenenue.

3HaTh OCHOBHBIE KOHCTPYKLHWHU S3bIKa MPOrpaMMHpPOBaHUS,
IIOHSATUSL IIEPEMEHHOM, OIepaTropa IPUCBAaWBAHUS, THUIIBI
HepeMeHHI)IX, HCpCBOILI/ITI) YUCJIO0 B CTpOKy, CTpOKOBbeI THUIT B
YHCIIOBOM

5

Peanuzanms
BBIYHCIICHUN
BETBJICHUMN.

3HaTh MaTeMaTHuYecKue omepartopbl s3bika Python, wux
CHUHTaKCUC, MMETh TPEACTAaBICHUE O MPOIlecCe HCIIOMHEHUS
Ka)/IOr0 M3 OIEepaTopoB, 3HATH NPUHIMIHAIBHBIE OTIAYHS
Mexay (opManbHBIMH, JIOKaJbHBIMH ¥ TJIOOQJILHBIMHU
nepeMeHHBbIMU. 3HaTh JIOTHUECKUH THI JaHHBIX, JIOTHYECKUE
BBIPOKEHHS U OTEPATOPHI, CIOKHBIC YCIOBHBIC BhIPAKEHHUS
(moruueckue omeparuu). YMETh peaTn30BbIBATH BETBJICHHS B
si3pike Python.

12

Peanuzanms
OUKINYCCKUX,
BCIIOMOI'aTCIbHBIX
aJITOPUTMOB.

3HATh OCHOBHBIC oOmepatopsl s3bika Python, ux cuHTakcuc,
UMETh TPEJCTABIEHUE O TMPOIECCe WCIOTHEHHS KaXKAOTO W3
OIIEpaToOpOB, YMETh pa3pabaThBaTh MPOTpaMMBI 00pabOTKH
YU CIIOBOMI 51 CHUMBOJIBHOM WHPOpMAIUH, YMETh
pa3pabaTeIBaTh MpOrpaMMbl (JIMHEHHBIE, Pa3BETBIISIOIIHECS

U C IUKJIAMH),

17

@yHkuu. Pexypens

HUMETh MPEACTABJICHHUEC O 3HAYCHWU IMOJIHOLCHHBIX NPOLEAYP U
GyHKOMH Ui CTPYKTYPHO-OPUEHTHPOBAHHOTO SI3BIKA
BBICOKOTO YpOBHS, 3HATh IIpaBHJIa ONHCAHHUS MPOIEAyp H
¢byukmuii B Python u moctpoenne BbI30Ba MpOIEIYpPhI, 3HATH
o0jacTh JCWCTBHS  ONHWCAHWK B  TpOIEAypax, HMETh
HpeICTaBJICHHE O PEKYPCHH, 3HATH e peanu3anuio Ha Python,
BJIaJIeTh OCHOBHBIMH TIpHeMaMi (JOPMHPOBAHUS TPOIETYPHl U

(OYHKITUH

Bcerpoennsie Moaynu

3HaTb HEKOTOPbIE BCTPOCHHBIC MOAYJIHM, B TOM YHCIIC
KOINIUPOBaHUA OAHHBIX, HCIIOJIB30BAHUEC KOTOPBIX ITO3BOJIACT
pe€uiate CJIOXHBIC OJHMMIIMAJHBIC 3aaavu. 3HaTh OTIAYHUA
MeXIy (YHKIFSIMA HEKOTOPBIX MOIYJIEH, TaKUX Kak product "
permutation

12

ITo3unmonnasre
CHCTEMBI CUMCIICHUS

3HaTh OCHOBHBIC OrepaTopbl si3bika Python, ux cuHTakcwuc,
HMETh TPEINCTAaBIEHUE O IIPOLECCe HCIOIHEHHS KaKIOro H3
OIIepaTopoB, YMETh pa3padaTeBaTh HpPOrpamMMmbl 00pabOTKH
YU CIOBOMI u CHUMBOJIBHOM nHpOpMAITH, YMETh
pa3pabaTelBaTh MPOrpaMMbl. YMETh MEPEBOAWUTH YHUCIA W3
OOHOH CHCTEMBbl CYHMCICHUS B [JPYryl0 B PY4YHYIO H
IIOCPEACTBOM  S3bIKAa  NPOrPaMMHUPOBAHMI, HaXOIHUTb
KOJMYECTBO TpeOyeMbIX 3amaHueM nudp B dYHCIe IFO00H
CHCTEMBI CUMCIICHUS], TPOBOAUTE Pa3IMyHbIe apu(pMETHUECKHE
OIEpAIIMH C YUCIIAMH B Pa3IMYHBIX CHCTEMAaX CUUCIICHUS

11

MhmuoxectBa. CroBapu.
Koprexu. Cnucku.

3HaTh OCHOBHBIE OmepaTopbl si3bika Python, ux cuHTakcwuc,
UMETh TPEICTAaBICHUE O MPOLIECCe HCIOMHEHUS KaKAOro W3
OIIEpaTOpOB, yYMETh pa3padaTbiBaTh NPOrpamMMbl 00pabOTKH
YHUCIOBOH U CHUMBOJIbHOI UH(POPMALH, YMETb
paspabaTbiBaTh HpPOrpaMMbl (JIMHEHHbIE, Pa3BETBISIOMINECS
U C IHMKJIaMH). YMETh HCIONB30BaTh JIMCTOBOE BKIIOUCHHE
(list comprehension). 3HaTh OTIMYMS MHOXKECTB OT CIIOBAapew,
CIHMCKOB U KOPTEXKEH. YMETb NPUMEHSATh paHee MOJy4YeHHBIE
3HaHUS TPU PEUIeHUH 3aJad C HCIIOJIb30BAHUEM CIIHCKOB,
KOPTEXEH, MHOYKECTB M CIOBapen.




®aiinel. Pabora ¢
¢aiinamu.

3HATh OCHOBHBIE oOIepaTopbl s3bika Python, ux cuHTakcwc,
UMETh MPEJCTABJICHUE O TMPOLECCE WCIOTHEHMS KaKIOrO M3
OIlEepaTopoOB, YMETh pa3pabaThiBaTh HPOrpamMMbl 00pPaOOTKU
YUCIOBOW W CHUMBOJTLHOMN HHPOPMAITHH, YMETh
pa3pabaTbiBaTh MPOrPaMMBL. 3HATH OMEPATOPHI  OTKPBITHS
(hbaiinioB M 3amuchiBaTh WHGpOpMaIKio B (aiin. YMeTh periath
3aJlauM, KOTOphie TPeOyroT 00padoTKy (haiiiios.

Pentenue
TOBBIIIEHHON
CJIO)KHOCTH

3aJga4

3HaTh OCHOBHBIC oOrepaTopsl s3bika Python, mx cuHTaKcuc,
UMEeTh MpeJICTaBIEHUE O MPOIecce MCIONHEHUS KaXIoro M3
OIIEpPaToOpoOB, YMETh pa3padaThiBaTh MPOrPaMMbI 00paOOTKU
YUCIIOBOMI u CUMBOJIBHOM WH(pOPMAIUH, YMETh
pa3pabaTbIBaTh IPOrpaMMBbl.

25




Ka.ﬂe}mapﬂo-TeMaaneCKoe INJIAHUPOBAHUE

Bcer Jarta npoBeaeHus
Ne HazBanue paznena, Tembl 0
1/ ’ 4aco [Tnan. daxr.
B
1 | SI3pik mporpammupoBanus Python. Beenenue. 5
1. BBox 1 BEIBOA JAaHHBIX 1
2. Uucna. Apudmernyeckue onepamuu. OCHOBHBIEC ONEPATOPHI. 1
3. Uucna. Apudmerndeckue onepamuu. OCHOBHBIC OIEPATOPBI. 1
4, Crpoxku. Onepanuu co ctpokaMu. OCHOBHBIE OIIEPaTOPHI. 1
5. Crpoxku. Onepanuu co ctpokaMu. OCHOBHBIE OITEPaTOPHI. 1
2 Peanu3anusa BLIYMCJIEHHI U BeTBJIEHUM. 12
6. VYcnoBubid anroputm. [logHOE U HENOTHOE BETBIICHUE. 1
1. VYcnoBubid anroputm. [logHOE U HENOTHOE BETBIICHUE. 1
8. Jlornueckue ormepanibl 1
9. Pemenue 3aa4 ¢ MCIOJIb30BAHUEM JIOTUYECKUX OIIEPAHJIOB 1
10. | Pemrenue 3aay ¢ UCTIONB30BAHNEM JIOTHYECKUX OTIEPAHIOB 1
11. | Pemenue 3anau ¢ ucrionb3zosanueM all 1
12. Perrenne Toruueckux 3afad ¢ UCmoas3oBanueM Python (3amanue 1
2)
13, Pemenme nornueckux 3amay ¢ uCmonb3oBanueM Python (3aganme 1
2)
14. Pemenme norunueckux 3amay ¢ ucmonb3oBanueM Python (3aganme 1
15)
15. Pemenme nornueckux 3aay ¢ HCmonb3oBanueM Python (3aganme 1
15)
16. Perrenre JIOTHYECKHX 3a7a4 ¢ UCoap30BanneM Python (3amanme 1
15)
17, Perrenre JIOTHYECKHX 3a7a4 ¢ UCOap30BanneM Python (3amanme 1
15)
3 Peanu3anusi nMKJINYECKUX, BCIIOMOTaTeJIbHBIX AJITOPUTMOB. 17
18. | Huxax for 1
19. | Huxka for 1
20. | uka while 1
21. | Ouka while 1
22. | Uucrpykiuu break, continue,BeTBb €lSe B mukmax 1
23 Co3zganre IpocToi MporpaMMbl HCITOTHUTENS C TTIOMOIIBIO S3bIKa 1
nporpammupoanst Python (3amanue 5)
o4 Co3zgaare TpocToi MporpaMMbl HCITOTHUTENS C TTIOMOIIBIO S3bIKa 1
nporpammupoanst Python (3amanue 5)
o5 Pemmenvie 3amaq Ha aHAIHM3 aNTOPUTMOB, COJEPKAIIUX ITUKIT H 1
BeTBIIeHME (3a1aHmue 6)
26. Pemmenvie 3aaq Ha aHAIHM3 aNTOPUTMOB, COJEPKAIIUX ITUKI H 1
BeTBIIeHME (3a1aHmue 6)
27, Pemmenvie 3aa4 Ha aHAIHM3 aNTOPUTMOB, COJIEPKAIIUX ITUKI H 1
BeTBIIeHME (3a1aHne 22)
8. Pemmenvie 3aa4 Ha aHAIHM3 alNTOPUTMOB, COJIEPKAIIUX ITUKI H 1
BeTBIIeHME (3amanue 22)
29, Pemmenvie 3aa4 Ha aHAIHM3 aNTOPUTMOB, COJIEPKAIIUX ITUKI H 1
BeTBIIEeHME (3amanue 22)
30, Pemmenve 3aa4 Ha aHAIM3 aNTOPUTMOB, COJIEPKAIIUX [TUKI H 1
BETBJICHUE (3a7aHue 22)
31 Pemenve 3aa4 Ha aHAJIKM3 aNTOPUTMOB, COJIEPKAIIUX [TUKI H 1
BeTBJICHUE (3a1aHue 22)
32. | Pemenue 3aa4 Ha UCMIOTHEHHE AITOPUTMA [T KOHKPETHOTO 1




WCTIOJIHUTENS C ONpeAeTIeHHBIM HA0OPOM KOMaH[] MOCPEACTBOM
s3bIKa porpamMupoBanust Python (3amanue 12)

Pemenne 3a1a4u Ha UCTIONTHEHUE aJTOPUTMA TSI KOHKPETHOTO 1
33. | HCIOJHUTENS C ONMpPEETIeHHBIM HAOOPOM KOMAaH]| TOCPEICTBOM
s3bIKa porpamMupoBanust Python (3anmanume 12)
Pemrenne 3a1a4u Ha HCMIOJTHEHHNE ANTOPUTMA I KOHKPETHOT'O 1
34. | UCTIOMHHMTENS C OmpeeIeHHBIM HA00OpOM KOMaH]I TIOCPEICTBOM
si3bIKa iporpamMupoBanus Python (zapanue 12)
4 ®Dyukuuu. Pexypcus 8
35. | Onpenenenue GpyHKINHA, HHCTPYKIUS Feturn 1
36. OnucaHue NEPEMEHHBIX B ()YHKIIMH, JIOKAIBHBIC U TJI00QJIbHBIC 1
nepeMeHHbIe
37. | AprymenTsl QyHKIIMH 1
38 Pemrenne 3aqau ¢ UCoONb30BaHNEM PEKYPPEHTHBIX QYHKIIUH 1
" | (3aganue 16)
30. Pemrenne 3aqau ¢ UCTONB30BaHNEM PEKYPPEHTHBIX QYHKIIUH 1
(3amanue 16)
40 Pemrenne 3aqau ¢ UCONB30BaHNEM PEKYPPEHTHBIX (QYHKIIUH 1
" | (3aganue 16)
a1 Pemrenne 3a1au ¢ UCMoNb30BaHNEM PEKYPPEHTHBIX QYHKIIUH 1
(3amanme 16)
42 Pemrenne 3anau ¢ UCMoNb30BaHNEM PEKYPPEHTHBIX QYHKIIUH 1
" | (3aganue 16)

5 BcTpoeHHble MOTYJIH 12
43. | None — sksuBanent null 8 python 1
44. | Monyms functools 1
45. | Pemenue 3amauq 1
46. | Monyms Lru_cache 1
47. | Monyis itertools B Python 1
48. | ®dyuxuus product() momyms itertools 8 Python 1
49. | Oyuaxuusa permutations() momyns itertools B Python 1
50. | 3HaKOMCTBO ¢ METOIOM jOiNn 1
51 Pemenme 3amay KOMOMHATOPHKH ITOCPEICTBOM SI3BIKA 1

mporpamMmupoBanus Python (zamanue 8)
52 Pemenme 3amay KOMOMHATOPHUKH ITOCPEICTBOM SI3BIKA 1
" | mporpammupoBanus Python (3amanue 8)
53 Pemenme 3amay KOMOMHATOPHUKH ITOCPEICTBOM SI3BIKA 1
" | nporpammupoBanus Python (3amganwue 8)
54, Pemennie 3aa4 KOMOMHATOPHUKH ITOCPEICTBOM SI3BIKA 1
nporpammupoBanust Python (3aganue 8)

6 IMo3unmoHHbIE CHCTEMbI CYHCICHUS 11
55, [lepeBop uncen 3 AECATUIHOW CHCTEMBI CUMCICHUS B TBONYHYIO, 1
BOCHMEPUYHYIO, IIIECTHANIATEPUIHYIO U N-FO CHCTEMBI CUHCIICHUS

IIepeBoa uucen U3 ABOUYHON, BOCBMEPUUHOM, 1
56. | mecTHaANATEPUYHOMN U N-i CUCTEMBI CUMCIICHUS B JICCATUUHYIO

CUCTEMY CUVICIICHUS
57, [IepeBoa U3 IBOMYHON B YETBEPUUHYIO, BOCBMEPUYHOM, 1

[IECTHAAIATEPHIHYIO

[lepeBoy uncen 3 AECATUIHOW CUCTEMBI CUMCICHUS B IBONYHYIO, 1
58. | BoCbMEpHUHYIO, IECTHAMAATEPHYHYIO M N-F0 CUCTEMbI CUMCIICHUS

CpeACTBaMH sA3bIKa IporpaMMupoBanus Python

[lepeBon uncen U3 IBOMYHON, BOCBMEPHYHOM, 1
59, LIECTHAAIATEPUIHON U N-H CHCTEMBI CUUCIICHUS B ICCSITUYHYIO

CUCTCMY CUHUCIICHUA CPCACTBAMU A3bIKa ITPOIrpaMMHUPOBAHUA
Python




60 [TepeBon 13 N-it cucteMsl cuncieHus B K-10 cpeacTBaMu si3bika 1
" | nporpammupoBanus Python
61. | Pemenue 3amau (3amanue 14) 1
62. | Pemenue 3amau (3amanue 14) 1
63. | Pemienue 3amau (3amanue 14) 1
64. | Pemenue 3amau (3amanue 14) 1
65. | Pemenue 3amau (3amanue 14) 1
7 Mmuo:xectBa. CiioBapu. Koprexu. Cnuckn 9
66. | [Tonsrue «MuoxxectBa» B python. Onepannu ¢ MHO)KECTBAMH 1
67. | Pemenue 3amad no reme « MHOXKECTBAY 1
68. | Ilonsrue «CnoBapu» B python. Merosl cioBapeit 1
69. | Pemenue 3agau o teme «CiioBapm» 1
70. | IMonsrue «Koptex» B python. Omneparnuu ¢ KOpTeKaMu 1
71. | Pemenue 3amau o reme «Koprexy. [ousatre «Crnmcok» B python 1
72. | OYHKIHMHA U METOJIbI CITUCKOB. 1
73. | IHaeKchl u cpessl 1
74. | Pemenwne 3amay mo teme «CIIMCOK 1
8 daiiabl. PadoTa ¢ daiiiamm 3
75. | Urenwue u3 ¢aiina. 3anuch B ¢aii. 1
76. | Pemenue 3amay 1
77. | Pemenwue 3ama4y 1
9 Pemnrenue 3a1a4 NoBbINIEHHOH CJI0KHOCTH 25
Pemenne 3aa4 Ha cocTaBieHHE aJITOPUTMOB 00PaOOTKH YHCIOBOU 1
78. | mOCNENOBATENBHOCTH € MOMOIIBIO A3bIKA TIPOrPAMMHPOBAHUS
Python (zamame 17)
Pemenme 3amay Ha cOCTaBIICHHE aITOPUTMOB 00PaOOTKH YHCIIOBOM 1
79. | mocnenoBaTENbHOCTH C MOMOIIIBIO SI3bIKA MTPOTPAMMHUPOBAHHSI
Python (3amaue 17)
Pemenme 3amay Ha COCTaBJICHHUE aJITOPUTMOB 00PaOOTKH YHCIIOBON 1
80. | mocnenoBaTENLHOCTH € MOMOIIBIO A3bIKA IPOrPAMMHUPOBAHUS
Python (zamuue 17)
81 Pemenne 3aga4 ¢ MCIONB30BaHUEM IIUKJIOB U BETBICHUN C 1
" | moMokIo A3BIKa TIporpamMmmupoBanus Python (zagume 23)
82, Pemenne 3aga4 ¢ MCIONB30BaHUEM IIUKJIOB U BETBICHHUN € 1
ITOMOIIBIO SI3BIKA IporpaMmmupoBanus Python (zaanue 23)
83. Pemenne 3aga4 ¢ MCIONB30BaHUEM IIUKJIOB U BETBICHHUN € 1
ITOMOIIBIO SI3BIKA IporpammupoBanus Python (zagnue 23)
84 Co3zganwne mporpamm st 00pabOTKH CHMBOJIBHOW HH(OpMAIUU Ha 1
" | s3pIKe IporpammupoBanust Python (zaanue 24)
85 Co3zganwne mporpamm st 00pabOTKH CHMBOJIBHOW HH(pOpMAITUU Ha 1
" | s3bIKe IporpammupoBanust Python (zaanue 24)
86 Co3zganne mporpamm st 00pabOTKH CHMBOJIBHOW HH(pOpMAITUU Ha 1
" | s3pIKe IporpammupoBanust Python (zaanue 24)
87 Co3nanue mporpaMm U1t 00pabOTKH CUMBOJIBHON MH(OpMAIMK Ha 1
" | a3bIKe IporpammupoBanust Python (zaanue 24)
88 Co3zganne nmporpamm Juist 00pabOTKY ET0YHCISHHON 1
" | uadopmariu Ha s3bIKe porpammupoBanus Python (3aauaue 25)
89 Co3zganne nporpamm Juist 00pabOTKY ET0YHCISHHON 1
" | uadopmariu Ha s3bIKe porpammupoBanus Python (3aguaue 25)
90 Co3zganne nmporpamm Juist 00pabOTKY ET0YHCISHHON 1
" | uadopmanyu Ha s3bIKe IporpammupoBanus Python (3agaue 25)
91 Cozpnanue nporpaMm [yt 00pabOTKH LEeTOYHCICHHON 1
" | uadopmanyu Ha s3bIKe IporpaMmupoBanus Python (3agaue 25)
92, Co3ganue nporpamm Juist 00pabOTKY ET0YHCISHHON 1

nH(pOpMaIUK Ha s3bIKe porpaMmmupoBanus Python (3agaue 25)




93.

Co3ganue nporpamm Juist 00pabOTKY IET0YUCICHHON
nH(pOpMaIUK Ha s3bIKe porpaMmupoBanus Python (3aguue 25)

94.

Co3ganue mporpamm Jijist 00OpaObOTKH 1IET0YHCICHHON
nH(pOpMaLUK Ha sI3bIKe IporpammupoBanus Python c
WCIIOJIb30BAaHUEM COPTHPOBKH (3aaHue 26)

95.

Co3aanue nporpamm Jyist 00pabOTKH 1EITOUYUCICHHOM
nH(pOpMaIUK Ha sI3bIKe MporpammupoBanus Python ¢
HCIIONIB30BAaHUEM COPTHUPOBKH (3aHHE 26)

96.

Co3ganue mporpamm Jijisi 00paOOTKH 1ETI0YHCICHHON
uH(pOpMalUK Ha sI3bIKe porpammupoBanus Python ¢
MCIIOJIb30BAHUEM COPTHPOBKH (3aaHue 26)

97.

Coznmanue mporpaMm Jyist 00pabOTKH IETOUNCICHHON
nH(pOpMaIUK Ha sI3bIKe porpaMmmupoBanus Python ¢
HCTIONIb30BAaHUEM COPTHUPOBKH (3aHUE 26)

98.

Co3znanue mporpaMm JIs aHajIu3a YHCIIOBBIX
MOCJIEIOBATEIBbHOCTEN Ha s3bIKE IporpaMmmupoBanus Python
(3aauue 27)

99.

Co3nanue mporpaMm Juls aHajau3a YUCIOBBIX
MOCIIEIOBATEIHOCTEH Ha sA3bIKE MporpaMmmupoBanus Python
(3aguue 27)

100.

Coznanue mporpamM JUTst aHaJIN3a YHCIIOBBIX
MOCIIEA0BATEIFHOCTEN Ha SI3BIKE TPOrpaMMHupoBanus Python
(3amaue 27)

101.

Co3manue mporpaMm Jijist aHaJIM3a YHCIIOBBIX
[OCIIEI0BATEIBHOCTEN Ha A3bIKE IPOrpaMmMupoBanus Python
(3amuue 27)

102.

Co3zganne mporpamMm JUTsl aHaIA3a YHCIIOBBIX
OCJIEIOBATEILHOCTEH Ha S3bIKE TporpaMMupoBanus Python
(3amaue 27)
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