MBOY «H-Axenryraesckas COILI»
Byitnakckoro paiiona, c. H-/[skenryrait

TOYKA !'

PaCCMOTpeHO Ha 3aCCJaHun
neaarorndeCKoro CoBera.

Jlnpextop COML

IMpotoxosr Ne 93
or« 31 » 08 2021

T.

JlonmosiHuTEIBbHAA 00LIePA3BUBAKOIIAA IPOTrPaAMMA
TeXHUYECKOW HANPABJICHHOCTH

IIporpamMmupoBanue Ha si3bike Python

Bo3pact BocriuTaHHUKOB: 12-1811€T
Cpoku peanuzaiiuu nporpaMmmsel: 1 rosa

CocrtaBuTenb IPOrpaMMBI:

H-/Txenryrain




PA3JIEJ 1. KOMIIVIEKC OCHOBHBIX XAPAKTEPUCTUK ITPOI'PAMMBbI

1.1. HosicHUuTeEIbHAA 32ANIMCKA

3ajaya IOCTPOEHUS B CTpAaHE HOBOM MHHOBAallMOHHOM OJKOHOMHMKUM M JIOCTHXKEHUS
TEXHOJIOTUYECKOIO YpOBHS, 3amjiaHupoBaHHOro KoHuenmueil 10JrocpoyHoro COLUaIbHO-
sKoHOMMUecKoro pa3Butusi Poccuiickoit ®enepaunu 10 2020 roga U J0JroCpOYHBIM MIPOTHO30M
Hay4HO-TEXHOJIOTUUecKoro pa3Butusi Poccuiickoit @enepanuu 1o 2025 roma, He MOXKET OBITH
pemeHa 0e3 CYIIECTBEHHBIX HW3MEHEHHH CHUCTEMBI JOTIOJHUTEIHFHOTO OOpa3oBaHuUsl JeTei,
CO3aHUsI HOBBIX O0IIepa3BUBAIOIIMX IPOTPaMM TEXHUUYECKON HalpaBICHHOCTH.

W3meHeHue B3risgoB Ha MPOrpaMMHUPOBAHHME KAK HAayKy, €[0 MECTO B CHCTEME HAy4HOI'O
3HaHUS TPeOYeT CYIIECTBEHHBIX M3MEHEHUHN B COEPKaHUHM 00pa30BaTEIBHOTO Tporecca. B cBs3u
C ATHUM OCOOYI aKTyaJIbHOCTh NMPHOOPETAIOT PACKPHITHE JMYHOCTHBIX PE3EPBOB YydalllUXCS U
CO3/ITaHME COOTBETCTBYIOIIEH 00pa30BaTEILHOMN CPEIBI.

OOuenenarornyeckas HalpaBJIE€HHOCTh 3aHSTUH — TapMOHU3ALMS WHIAUBUAYAJIbHBIX U
COLIMAJIBHBIX AaCHEKTOB OOYyYeHHsS B OTHOLIEHUM K HH(POPMAIMOHHBIM TEXHOJIOTHUSIM. YMEHHE
COCTaBJISITh AITOPUTMBl DPELIEHUS W HAaBBIKM MPOrPaMMUPOBAHMS SBIAIOTCS AJIEMEHTaMU
MH(OPMALIMOHHON KOMIETEHIIMM — OJHOM M3 KIIOYEBBIX KOMIETEHLMH COBPEMEHHOM IIKOJIBI.
YMeHue HaxoIuTh PEIICHHE, COCTABIIATH AJTOPUTM PEIICHUS M PEeaTu30BaTh €ro ¢ MOMOIIBIO
SI3BIKOB MPOTPAMMHUPOBAHUS — HEOOXOJMMOE YCJIOBHE MOJrOTOBKH COBPEMEHHBIX YyYalllUXCsl.
Oco0asi posib OTBOAMTCS IIMPOKO MPEJICTAaBICHHONW B Kypce cucTeMe pedIeKCUBHBIX 3aJaHMM.
OcBoenue pedekcuy HarpaBiIeHO Ha OCO3HAHHUE YJallUMHUCS TOrO BaKHOTO 0OCTOSITENLCTBA, YTO
Hapsiay c pa3pabaThlBaeMbIMM WMH MPOJYKTaMU B BHJI€ IIPOrpaMM Ha KOMIBbIOTEpE POXKAAETCS
OCHOBOIOJIAraloluil  00pa30BaTENbHBIN MPOIYKT: OCBOCHHBIM MHCTpyMeHTapuil. MIMeHHO 3ToT
00pa3zoBaTeNbHBIN MPOJYKT CTAHET 0a30M ISl TBOPUECKOTO CAaMOBBIPAKEHHUS yYalIUXcs B Gopme
Pa3IMYHBIX IPOrPAMM.

Huxakas cuctema 3amau, kakod Obl XOpolield oHa HHM Obljla, HUKAKUE TPECHUHTH TaMSTH,
BHUMAaHHMS U T. II. HE JAIOT TOro 3(deKTa, KOTOPbI BOZHUKAET B CIIydae, €CJIN y4Jallluecs: OCO3HAIOT
HE00XOAMMOCTh pELIeHMsI TEX WIN UHBIX 33Ja4, €CIM y HUX MOSBISETCA OCTpasi HEOOXOMMOCTh K
IIPEOIOJICHUIO UHTEIUIEKTYaIbHBIX TPYIHOCTEH.

Copnepxxanne oOydeHus, HpeicTaBieHHOe B mporpamme«lIporpammupoBanue Ha s3bIKe
«Python», no3Bosiser BecTH O0O0yd4eHHE B pEKUME aKTyalbHOro Mno3HaHus. IlpakTuueckas
HaIpaBJICHHOCTh Kypca Ha CO3/aHHE BHEIIHUX OOpa3oBaTENbHBIX HPOAYKTOB — OJOK-CXEM,
QJITOPUTMOB, MPOTPAMM — CHOCOOCTBYET BBISBICHHIO (PAKTOB, KOTOPbIE HEBO3MOXHO OOBSCHUTH
HAa OCHOBE MMEIOLIMXCS y yJallUuXCsl 3HAHUU.

AKTYaJIbHOCTH IIPOrPaMMBICOCTOUT B TOM, 4YTO aKTHBM3alMs NO3HABATEIBHOIO IIpoLecca
MO3BOJISICT ydaliuMcsl OoJiee MOJIHO BbIpa)kaThb CBOM TBOPYECKUIH MOTEHIMAJ M PEalu30BbIBATh
COOCTBEHHbIE HJEHW B M3y4aeMoOil 00jacTu 3HAHMH, CO3Ma€T HPEINOCBUIKM IO NPUMEHEHUIO
MHOOPMALIMOHHBIX KOMIIETEHIMH B JApPYrMX Y4eOHbIX Kypcax, a TaKkKe CIOCOOCTBYeT
BO3HUKHOBEHHUIO JajbHEH MOTHMBAlLlMU, HAIIPABICHHON Ha OCBOEHHE MpodeccHii, CBA3aHHBIX C
pa3paboTKOIl MPOrpaMMHOTO 0OecreueHUs..

Kypc cayxutr cpeacTBoM BHYTPUIPO(GMIBHOW —CHELUANM3alud B OOJAacCTH  HOBBIX
MH(GOPMAIMOHHBIX TEXHOJOTHH, YTO CIOCOOCTBYET CO3JAHUIO JIOTIOJHUTENBHBIX YCIOBUH JUIs
NPOSIBICHUS WHAWBUIYAJIbHBIX OOpa30BaTENIbHBIX MHTEPECOB YdaIlMXCs, HUX JajJbHeWIeH
npoeccuoHaTbHON OpUEHTALHH.

OTtimm4uTeIbHBbIE 0COOCHHOCTH NPOTPAMMBI:

KntoueBoit 0cOOEHHOCTBIO Kypca SIBJISIETCS €r0 HalpaBiICHHOCTh Ha ()OPMHUpPOBAHUE Y
yyaluxcs HaBBIKOB IOMCKAa COOCTBEHHOIO pelIeHHs] IOCTAaBJICHHOM 3a/aud, COCTaBIICHHS
QITOPUTMA PELIEHMS] U €T0 PEAIM3ALIUNU C IIOMOIIBIO CPEJICTB IPOrPaMMHUPOBAHMSL.

IlesecooOpa3HocTs  MporpamMmbl  BbIpa)keHa B MOAOOpE  MHTEPAKTUBHBIX U
MPAKTUKOOPUEHTUPOBAHHBIX (OpPM 3aHATUH, CHOCOOCTBYIOUIMX (OPMHPOBAHUIO OCHOBHBIX
KOMIETEeHINH (MHPOPMALMOHHBIX, KOMMYHHKATUBHBIX, KOMIIETEHIIUH JINYHOTO Pa3BUTHS U JP.).

IIpakTHYecKass 3HAYMMOCTD




B pamkax mpemiaraemoro kypca «lIporpammupoBanust Ha si3pike Python» m3ydenue ocHOB
IporpaMMHpOBaHusl Ha s3bike Python— 3TO He CTONBKO CpeACTBO TMOATOTOBKM K Oymymien
npoecCHOHATBPHON JIeSTENbHOCTH, CKOJIBKO (OPMUPOBAHME HOBBIX OOIIEHHTEIUICKTYaIbHbIX
YMGHI/Iﬁ W HAaBBIKOB: Ppa3ACICHUC 3ada4dd Ha I3Tallbl PCIICHHA, IMMOCTPOCHUC aJIrOpUTMa U JAP.
OcoOyro poJib TIPOTPaMMHUPOBAHUE CITYXKHUT IS (POPMUPOBAHUS MBICTHTEIBHBIX U TICHXUYCCKHX
IIPOLIECCOB yyaluxcsi (BHUMaHHE, MaMsTh, JIOTUKA), OCBOEHUS MPUEMOB YMCTBEHHBIX JIEHCTBUH,
CaMOCTOSITEJIBHOTO HaXOXJECHHUS M COCTaBJIEHHUS JITOPUTMOB PELIECHUs 3a/ad, YMEHUS CTPOUTh
MOACIIN, YETKO U JIAKOHUYHO pPCaIM30BbIBAThL JOTaIllbl PCIICHHUA 3ajad. Hcnonp3oBaHne 3THX
BO3MOKHOCTEHN e ¢dbopmupoBaHuUs MpEeIMETHBIX 51
MeTaHpGHMCTHI)IXPGBYHLTaTOBy‘IaHII/IXCﬂOCO6eHHO BAXXHO, T.K. UIMCHHO OHUAKTUBU3HUPYCT NPOLCCC
UHAUBUAYAJIBbHO-JIAYHOCTHOI'O CTAHOBJICHHA YHallIUXCA.

AjxpecaTt nporpamMmmsl

JlononHuTeBbHAS 00IIEepa3BuBatoias nmporpamma «lIporpammupoBanue Ha si3bike Python»
paccunTana Ha neteil 12—18 net,mposBisitonIX HHTEpEeC K HHPOPMAITMOHHO-KOMMYHHKAIIHOHHBIM
TEXHOJIOTHSIM. Y4Jaruecs: 00beIUHEHUS SBIISIIOTCSA PA3HBIMU 110 BO3PACTY M COIIMAIBHOMY CTaTyCy.
O6’B€ILI/IH€HI/I€ KOMIUICKTYCTCA Ha OCHOBAaHHU 3asBJICHUN 3aKOHHBIX HpCI[CTaBHTeJIeﬁ ydamuxcs
(camux yuammxcs ¢ 14 ger). I'pynnbl GopmupyroTcss U3 MIKOJBHUKOB pPa3HOro BO3pacTa Ha
N0OpOBOJILHON BHEKOHKYPCHOM OCHOBE.

[Iporpamma cocraBiieHa C Y4€TOM MHIMBUIYalbHBIX W BO3PACTHBIX OCOOEHHOCTEH
yuamuxcs. Ilcuxonoro-negarornyeckue OCOOEHHOCTH — YYalIMXCSl ONPEAESIIOT M METOJbI
I/IHHI/IBI/IJIyaIH)HOI\/'I pa6OTLI neagarora ¢ KaXXJbIM M3 HUX, TEMIIbI IMPOXOKIACHHA 06p330BaTeJ'II)HOFO

MapIipyTa.
Oco0eHHOCTH OpPraHu3alMu 00Pa30BaTeILHOIO NMpoIecca
O6bem porpamMmsl: 68 yacos.

Cpok peanu3zaiuu nporpamMmmsl: 1 ro.
Pexxum 06yuenusi: 1 pa3 B Heneno o 24aca.

®dopma 00ydeHus: OUHasl.

Ocob6enHoctr Habopa: CBOOOTHBIMN.

Bun rpynmnsl: cpegHenmkoabHasl.

CocTas rpyIbl: HOCTOSIHHBIH.

MeTtoauyecKkue MPUHIUIBI POrPAMMbI

- NPUHIMI  Pa3BUTHS: pa3BUTHE WHIUBUAYAIbHBIX CHOCOOHOCTEH, OOIIel KyJIbTypHl,
HABBIKOB TBOPYECKOU MPOJYKTUBHOMN AESITETLHOCTH O0YUaIOIINXCS;
- MPUHIIUI JEMOKpaTU3Ma: MPaBO KaKJ0ro CyOBbEKTa CUCTEMbI TEXHUYECKOTO
TBOPUYECTBA Ha BHIOOP CBOEH TPACKTOPHH PA3BUTHUS;
- npuHIHUN AuddepeHurnanuu 1 WHANBUAYaTU3allud 00pa3oBaHUs: BBISBICHHE U Pa3BUTHE
CHocoOHOCTE 00yJaromuxcsi B 00JaCT TEXHUYECKOTO TBOPYECTBA, 0OOECIIeUeHnEe UX Pa3BUTHUA B
COOTBETCTBUU C MOTEHIIMAJIOM, HHAUBUAYATbHBIMU BO3MOXKHOCTSIMUA U MHTEPECaMU;
- MPUHIMIT KYJIbTYPOCOOOPA3HOCTU: OPHEHTALMA Ha MOTPEOHOCTH OOIIECTBA U JUYHOCTH
y4yaluxcsi, eAMHCTBO YEJIOBEKAa W COIMOKYIbTYPHOU Cpelbl, ajanTtanus JAeTeld K COBPEMEHHBIM
YCIOBUSM KH3HU OOIIECTBA;
- MIPUHIIUI €IUHCTBA Y4€OHOTO M BOCIIUTATENLHOTO MPOIIecca;
- NPUHIMI ~ CUCTEMAaTHYHOCTHM W TIOCTENOBAaTeNbHOCTH:  BHAuaje  HCIHOJb3YyeTcs
PENPONYKTUBHBI W HWHTEPAKTUBHBIM METOJbl YCBOCHHS 3HAHHHM C TOCTENIEHHBIM BBEJACHUEM
MPOOIEMHOT0 MeTo1a O0y4YEeHHUsI, METO1a TIPOEKTA.

®opmbl 00y4eHHUS U 3aHATHIT
OT60pMeTo10BO0YUEHUA00YCIOBIEHHE00X0IMMOCTBIO(OPMUPOBATEUH(POPMALTUOHHYIOUKOM
MYHUKAaTHBHYIOKOMIIE€TEHTHOCTHYYAIINXCS, PEaTM30BbIBATHINYHOCTHO-
OpPHEHTHUPOBAHHOEOOyUEeHHE, HAIPABIATEUXHACAMOCTOSITEIbHOCPEILIEHUEPA3HOOOPa3HBIXIIPOOIIEM, P
a3BUBAThH
HCCIIEI0BATEIbCKUENTBOPUECKUECTIOCOOHOCTH. PellieHre JTaHHBIX3a1a4KpOeTCABOPraHU3aI IS TEN
BHOCTHOT'OIIO1X0/1aKOOY4YEHH 0, BITPOOIEMHOMU3I0KEHUUMATEpUaanearoroM, BIepexo1e0Tpernpo




[[yKTI/IBHOI‘OBI/IIIapaGOTKcaMOCTOSITCJILHBIM,HOI/ICKOBO-
HCCIIEI0BATEIbCKUMBUIAMICSTEIHLHOCTH. [103TOMYOCHOBHAsSIMETOAMYECKASyCTAHOBKABIAHHOM
Kypce — 00yueHHeyJalInXCIHABBIKaMCaMOCTOATEIbHONTBOPUECKONACATEIIEHOCTH.

Teopus npenogHOCUTCS B (hopme Oecenbl, IBPUCTHUECKOM Oecepl, Mpe3eHTauuu, 0630pa u
T.II

[IpakTudyeckue 3aHATHS TPOXOIAT B (OpMEe TECTUPOBAHUS, NPAKTUKyMa, COBMECTHOM
HpOHYKTHBHOﬁ ACATCIIBHOCTH, MOACIIMPOBAHUA MW 3alllUTBI IIPOCKTOB, HpO6JIeMHOM HU3JI0KCHUN
Martepuaa, ¢ HOMOIIbI0 KOTOPOTO JETH CaMM PEIIaroT I03HABATEIbHbIC 3a/1aUH.

1.2 Hean 1 3apaum nporpaMmsbl
Heab: CnocobctBoBaTh  (OPMUPOBAHHMIO  TBOPUYECKOW  JIMYHOCTH,  OOJIaJaroIen
MH()OPMAITMOHHBIMU KOMIIETSHITUSMU,BIIJICIONEe 0a30BBIMU TOHATUSIMH TEOPHUH aJTOPUTMOB,
ymeronerpaspabaTsiBaTh dPQGEKTUBHBIE aNTOPUTMBI U PEATM30BBIBATh UX B BHUJE MPOTPAMMEI,
HalMCaHHOMU Ha si3bIKe mporpammupoBanus Python.

3agaun
1. OO0pa3zoBare/ibHbIE:
- IIO3HAKOMUTH (¢ IIOHATUAMU aJIropuTMma, BEIUHCIIIMON q)YHKHI/II/I, SA3bIKA
NIPOrPaMMHUPOBAHUS;
- HAaY4YUTH COCTABJIATH U YNTATH 6HOK-CX€MBI;
- chopMUpOBaTh HaBBIKM BBIMOJIHEHHS] TEXHOJIOTHYECKOW IIEMOYKU pa3paboTKU MpOorpaMm
CpeICTBaMH si3bIKa porpammupoBanus Python;
- OOBSCHUTH OCHOBHBIE KOHCTPYKILHMHU sI3bIKa IporpamMMupoBanust Python, mosBomstomiue
paboTaTh C TPOCTHIMH W COCTaBHBIMH THIIAMH JAHHBIX (CTPOKAMH, CIHCKAMH, KOPTEKaMH,
CJIOBapsIMH, MHOYKECTBAMH);
- HAyYUTh TPUMEHATh (DYHKIMU TPU HAIMCAHHWM TPOTPAMM Ha SI3BIKE MPOTPaMMHPOBAHUS

Python;

- HAyYUTh OTJIAXKMBATh W TECTHPOBATh IPOTPAMMBI, JeJIaTh BBIBOABI O pPabOTe 3TUX
MIPOTPAMM.

2. BocnuTareabHble:

- BOCITUTaTh YBAKUTEJIBHOE OTHOIICHUE K INIPEMOJaBaTeIsIM M CBEPCTHUKAM, KYJIbTYPY
MOBEJICHUS BO BPEMsI 3aHATHIH U COBMECTHOH MPOYKTUBHOM JIEATEIIBHOCTH;

- chopMHpOBaTh KYIbTYPY 3aHATHH, HAINPABICHHYI0 Ha BOCHUTAHHE JUYHOCTHBIX H
COIMAIbHBIX KAYCCTB;

3. PasBuBaromue:

- pa3BHUTh IO3HABATCIIbHBIC IPOIECCHl (BHHUMAHHE, BOCIPHATHE, JIOIMUECKOE MBIILICHHUE,
MaMsITh),

- Pa3BHUTh KPEATUBHOCTb,

- Pa3BHTh CIIOCOOHOCTH K CaMOpeaTH3alliH.

YyeoHo-TeMaTH4ecKui JIaH

1.3.Copep:xanue nporpaMmsl

KoanuecrBo | Ilpakr.

HaunmeHnoBanue Tem gacoB Bcero 3aHATHS

Tema 1. 3nakoMcTBO ¢ si3pikoM Python 4 4

Ypok 1. O61ue cBeeHus: 0 A3bIKe 2 2

IIpakTnueckas padora 1.1. YcranoBka nporpaMmsl
Python

Ypok 2. Pesxumbl padoThl
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IIpakTnuyeckas padora 1.2. Peskumbl padotsl ¢ Python

Tect Ne 1. 3nakomcTBO ¢ si3pikoM Python

Tema 2. IlepeMeHHbIC U BbIPAKEHHUS

Ypok | IlepeMenHbIe
3.

IIpakTnueckas padora 2.1. Pa6ora co cipaBoYHOM

cucTreMou

IIpakTnueckas padora 2.2. [lepemennbie

Ypok | Beipa:xkeHus
4

IpakTHyeckas padora 2.3. BoipaxkeHus

Ypok | BBoa u BbIBOJ
5

Ypok | 3agauu Ha JIeMeHTAPHbIE IeHCTBHSA C YMCIaMHU

6.

IIpakTHyeckas padora 2.5. 3agaum Ha JjIeMEHTapHbIE

NeHCTBHUSA C YHCJIAMHU

Tect Ne 2. BoipaseHnus U onepamnum.

Tema 3. Yciao0BHBIE NIPeIJI0OKEHUS

Ypok 7. Jloruvyeckue BbIPaKeHUsI M ONEPATOPHI

IIpakTuyeckas padora 3.1. Jlormyeckune BoIpaskeHUst

Ypok 8. YcioBHbBII onepaTop

IIpakTuyeckas padora 3.2. "YciaoBHbIi oneparop'

Ypok 9. MHo:keCTBEHHOE BETBJICHHUE

IIpakTuyeckas padora 3.3. MHOKeCTBEHHOE BeTBJIEHUE

Ypok 10. Peanu3anus BerBjeHus B si3bike Python

IIpakTuyeckas padora 3.4. "YcijoBHbIe onepaTopbl’

CamocrositeabHast padora Ne 1 mo Teme "YciioBHbIE

oneparopsl''.

Ypok 11. 3ayeTnas padora Ne 1. "Cocrap/ieHue nporpaMmm
c

BeTBJeHueM".

Tect Ne 3. "Ycii0BHBIE oneparopsi'.

Tema 4. Ilukibl

Omnepartop uuKJia ¢ ycJa10BuEeM

IIpakTnueckas patdora 4.1. "Yucaa Pudéonayun"

Ypok | Oneparop nuxaa for
13.

IIpakTnueckas padora 4.2. Pemienne 3axaun ¢ nukiom for.

Ypok | BaoxkeHHBbIEe HUKJIBI
14,

IIpakTuyeckas padora 4.3. Peanusanus nMKJINYEeCKUX
AJITOPUTMOB

Ypok 15. Ciayuaiinble ynciaa

IIpakTnueckas padora 4.4. CryyaiiHble yncjia




Ypoxk 16. [Ipumepsl penieHus 3a1a4 ¢ HMKJIOM

IIpakTnueckas padora 4.5. Pemienne 3a1a4 ¢ [MKJIOM.

CamocrositesabHast pabora Ne 2 ""CocraBiieHHue POrpamMm ¢

HUKJIOM"

Tect Ne 4. Llnkiabl

Ypok 17. TBopueckas pa6ora Ne 1. "Huxib"

Tema 5. DyHkuuu

Ypok 18. Co3nanne pyHkuuii

IIpakTnueckas padora 5.1. Co3nanue pyHKuuii

Ypok 19. JlokanbHble nepeMeHHbIe

IIpakTnueckas padora 5.2. JlokajabHbIe IepeMeHHbIE

Ypoxk 20. [Ipumepsl penieHus 3a1a4 ¢ MCMOJIb30BAHUEM

byHkuuii

IIpakTnueckas pabdora 5.3. Pemienue 3axau ¢

HCNO0/1b30BAHHEM (PDYHKIUH

CamocrositesbHas padora Ne 3 mo reme "DyHkuun'"

Ypok 21. PekypcuBHbIe pyHKIIUM

IIpakTHyeckas: padora S5.4. PekypcuBHbIe QYHKIMHU

Tect Ne 5. @yHkuuu

Tema 6. CTpokH - MOCJI€10BATEIBLHOCTH CUMBOJIOB

Ypok 22. Ctpokn

Ypok 23. Cpe3bl CTPOK

IIpakTuyeckas padora 6.1. Ctpoku

Ypok 24. [IpuMepsl pelieHUs 32124 €O CTPOKAMHU

IIpakTuyeckas padora 6.2. Pemienue 3a1a4 o CTPOKaAMM.

Tema 7. Ci10:KHBIE THIIBI JAHHBIX

Ypok 25. Cnucku

Ypok 26. Cpe3bl CIUCKOB

IIpakTuyeckas padora 7.1. Cnucku

Ypok 27. Cniucku: npuMepsbl pelieHus 3a1a4

IIpakTuyeckas padora 7.2. Pemienue 3a1a4 cO CIUCKAMHU

Ypok 28. Marpuubi

Tect Ne 7. Cnuckn

Ypok 29. Koprexu

Ypok 30. BBenenue B ciioBapu

Ypok 31. MuoxecTBa B si3bike Python

Tema 8. CTuiib NpOrpaMMupOBaHMSA M OTJIAAKA MPOTPAMM

Ypoxk 32. CTuib NporpaMMHupOBaHUSsA

Ypok 33. Oraaaka nporpamMmm

Ypok 34. 3a4er no kypcey «IIporpaMmmupoBaHue Ha sI3bIKe
Python»

Ypok 35. Uto naabue?

BCEI'O







1.4. Coaep:kanue nporpaMmsl

Tema 1. 3nakoMcTBO ¢ si3pikoM Python

Oo6mme cBenenus o si3bike Python. Ycranoska Python Ha kommbioTep. Pexxumsbr pabotsr Python.
Uro Takoe mporpamma. IlepBas mporpamma. CrpykTypa mnporpaMMmel Ha si3bike Python.
KommenTapuu.

[Ipaktuyeckas padora 1.1. YcranoBka nporpammsl Python
[Ipaktuyeckas padora 1.2. Pexxumbr padotst ¢ Python
Tect Ne 1. 3nakomcTBO ¢ A3bikoM Python Yuamuecs
JIOJKHBI 3HATH / IOHUMATh!

MOHSTHE MPOTPAMMBI;
CTpYKTypa nporpammsl Ha Python;
pexumbl padoTsl ¢ Python.

VYyamuecs 10JKHBI YMETh:
BBITIOJIHUTH YCTAHOBKY IIPOTPAMMBI;
BBITIOJIHUTH MPOCTEUIITYIO TPOTpaMMy B MHTEPAaKTUBHOM Cpeie;

Hanmnucatb KOMMCHTApHH B IpOTrpaMMme.

Tema 2. [lepemeHHbIE U BbIPAKEHUS

Tuner mansaeix . [IpeoOpazoBanme TumnoB. Ilepemennsie. OmepaTop mnpucBauBaHus. MmeHna
MEPEMEHHBIX U KII0YEBBIE CIIO0BA.

Bripaxxenusa. Omnepauun. I[lopsnok BbIMoJHEHHS onepanuii. Marematudyeckue (QyHKIUH.
Komno3unusi.

BBoa u BeiBoa. BBOA nmaHHBIX ¢ KiaBuaTypbl. BeIBoa maHHBIX Ha 3KpaH. [Ipumep ckpumnra,
WCIIOJIB3YIOMIEr0 BBOJ M BBIBOJ JAHHBIX. 3aJadyd Ha dSJICMEHTApHBIC JCUCTBUS C YHCIIAMH.
Pemenue 3a1a4 Ha aeMEHTapHbBIE ACHCTBUS C YMCIIAMH.

[IpakTruueckas padota 2.1. PaboTta co cipaBoYHO# CHCTEMOM
[IpakTuueckas padota 2.2. [lepemennsie [IpakTuueckast

pabora 2.3. BeipaxeHus

[IpakTuueckas pabota 2.5. 3agayn Ha AIEeMEHTapHbIE ACUCTBUS C YUCTIaMHU
Tect Ne 2. BeipakeHus U oniepanuu.

VYuyamuecs J0JKHBI 3HAaTh / TIOHUMATh:
oOI1yI0 CTPYKTYpY HPOTpaMMBbl;
THUIIBI IAHHBIX;
1eJIble, BEIIECTBEHHbIE TUIIBI JAHHBIX U ONEPALUU HaJl HUMU;
oreparop NpUCBaUBaHUS;




OIIepaTopsl BBOJA-BBIBO/IA.

VYyamuecs 10JKHbI YMETh:
M0JIb30BaThCA UHTEPQEicoM cpenbl mporpaMmupoBanus Python;
WCTIOJIb30BaTh KOMAHIbl PEJAKTOPA;
OpPraHu30BBIBATH BBOJ| M BEIBO/ TAHHBIX;

3aIMCBIBATh ApU(PMETUYECKHE BRIPAKECHUSI.

Tema 3. YcioBHbBIE npeioKeHUsI

Jlormueckuii Tun paHHbBIX. Jlornmueckue BbIpakeHUss U oneparopbl. Cl0XKHBIE YCIOBHbBIE
BBIpaKeHUs1 (Jorumdyeckue ormeparuu and, or, not). YcCIOBHBIM omepaTop. AJbTEPHATHBHOE
BbINIOJIHEHME. [IpuMepsl pelieHus 3a1a4 ¢ yCIOBHBIM ONepaTopoM. MHOKECTBEHHOE BETBJICHHE.
Peanuszanus BeTBieHus B a3bike Python.

[IpaxTnueckas padora 3.1. Jloruueckue BoIpaskeHuUs

[Ipaktuueckas padota 3.2. "YcnoBHsIit onepatop"

[IpaxTrueckas padota 3.3. MHOKECTBEHHOE BETBIICHHE

[Tpaktuueckas padota 3.4. "YcnoBHbIe onepaTops”

CamocrositensHas padbota Ne 1. Pemenue 3amad mo Teme "YClIOBHBIE OmiepaTopsl'.
3auetHas padota Ne 1. "CocrapiieHne nmporpamM ¢ BeTBIIeHHEM" .

Tect Ne 3. "VYcnoBHbie oniepatopsr'.

VYdamuecs: J0JDKHBI 3HATH / TIOHUMATh:
Ha3HAYEHUE YCIOBHOTO OMNEpaTopa;
croco0 3amucH YCIIOBHOTO OTIepaTopa;
JIOTUYECKUH THT TaHHBIX;

JIOTHYECKHE OIepaTopkl or, and, not;

Vyamnmecs AOJIKHBI YMCTh!

HCIIOJIB30BATh YCJ'IOBHI)II‘/'I oreparop,
CO3JaBaTh CJIOKHBIC YCIIOBHA C IOMOIIBIO JIOTHYECKHUX OIICPATOPOB.

Tema 4. IHHukibl

[Tonstre mukna. Teno nukia. YciioBus BBIOTHEHHS Tena nukia. Oneparop MUKIA C YCIOBUEM.
Oneparop mnwukia while. beckoHeunble 1MKIbI. ANbTEpHATHBHAas BeTKa IukiIa Wwhile.
Oo6noBnenue nepemenHoil. Kpatkas ¢opma 3amucu oOHoBienus. [IpumMepsl HcCIOIb30BaHUS
IIUKJIOB.

Omneparop mukna ¢ napamerpom for. Omeparopsl ympaBieHus nukiom. Ilpumep 3amaum ¢
ucrnonb3oBaHueM nukia for. Brnoxennsle nuknbl. [luknel B nuknax. CiydaiiHble 4wucona.
@ynkius randrange. @ynkuus random. Ilpumeps! pemeHus 3aa4 ¢ HUKIOM.

[Ipaktuyeckas pabora 4.1. "Uucna @udonayun" [IpakTuyeckas

pabota 4.2. Pemenue 3anauu ¢ nukiiom for. [Ipakruueckas padora

4.3. Peanuzanus nuknnyeckux anroputmon [Ipaktuyeckas padora
4.4. Cnyuaiinsie uncna [Ipaktuueckas padota 4.5. Pemenue 3aiau
¢ nukioM. CamocrosrensHas padota Ne 2 "CocTaBieHue nporpaMm

¢ nuKIoM"




Tect Ne 4. Lukisl
TBopueckas padora Ne 1. "[{ukisr"

y“IaH_[I/IeCH JOJDKHBI 3HATh / TOHUMATb:
IUKJIbI C YCIIOBUEM U UX BU/BI,
IpaBHJjIa 3aIUCH IIMKIOB YCIOBHEM;
Ha3HA4YCHHUE M 0COOCHHOCTH UCIIOIb30BAHMS IIMKIIA C TApaMeTpoM;
(dopMar 3anmcH IHKIa C HapaMeTpoM;
MIPHUMCEPBI UCII0JIB30BaHWA UKIIOB PAa3JIMYHBIX TUIIOB.

VYyamuecs 10JKHbI YMETh:
OTpEENATh BUJ LIMKJIA, Hanbosiee yIoOHBIH [T pelieHns MOCTaBIEHHOM 3a/1auH;
HCI0JIb30BATh LIUKJI C YCIOBUEM;
- OTIPEENATH 1eJ1eCO00Pa3HOCTh NPUMEHEHUS U HCII0Ib30BaTh LIUKII C TapaMeTpoM JIJIs
pELIeHHS TOCTAaBICHHOM 3a/1a4u;

Tema 5. ®yHkuun
Coznanne ¢pynkauii. [lapameTpsr u aprymenTsl. JlokansHbIe U T100aTbHBIC IEPEMEHHEIE.

[ToTok BeITIOTHEHUS. DYHKITMY, BO3BpANIAIONINE pe3yabTaT. AHOHUMHBIC (DYHKITUH, HHCTPYKIIHS
lambda. [Tpumeps! pemeHus 3a1a4 ¢ UCIOIb30BaHUEM (DYHKITHIA.

PexypcuBnbie pynkunn. Beraucnenue daxropuana. Yucina dubonaqun.
[Tpaktuueckas padota 5.1. Coznanue GyHKIMMA

[Ipaktruueckas padota 5.2. JIokanbHbIE IEpEeMECHHBIC

[TpakTuueckas padota 5.3. Pemenue 3a1a4 ¢ UCTIOIB30BaHUEM (DYHKITUH
[TpakTuueckas padota 5.4. PexypcuBHbIC QyHKITUN

CamocrostensHas padora Ne 3 o teme "dyHK1Iun"

Tect No 5. dyHkuuu

Vuyarnuecs 10JDKHBI 3HATh / IOHUMATh:
MOHATHE (PYHKIIHH;
CrocoObl onucanus (GyHKIIHH;
MPHUHIUIIBI CTPYKTYPHOTO MPOTPAaMMHPOBAHUS;
MOHATHE JIOKAJIBHBIX IEPEMEHHBIX OIITPOIPaMM;
MOHATHE (POPMAIIBHBIX U (PaKTHUYECKHUX ITapaMeTPOB MOAMPOrPaMM;
CIoCO0 mepeaayu mapaMeTpoB.

Yyainuecs J0KHBI YMCTh!:
CO3JaBaTh U UCIIOJIb30BaTh Q)YHKHI/II/I;
HCIIOJIb30BATh MCXAHU3M ITapaMETPOB IJIA Iepeaadn 3HAYCHUH.

Tema 6. CTpokH - MOC/I€10BATEIBLHOCTH CUMBOJIOB

CocTaBHOM THII JaHHBIX - CTpOKa. I[OCTYH 0 HHICKCY. I[J'II/IHa CTPOKHU U OTPHULATCIBHBIC
WHIACKCHI. Hp606pa30BaHI/IC THUIIOB. HpI/IMeHeHI/Ie OUKIIa JJ1d O6XO,[[3. CTPOKH.

Cpesbl cTpok. CTpoku Henb3s uM3MeHuTh. CpaBHeHHe cTpok. Omeparop in. Momynb string.
Omnepatopsl Ui BCEX THUIOB IOCIEA0BATENBHOCTEH (CTPOKH, CIHUCKH, KOpPTEexH). [Ipumeps
pelIeHns 3a1a4 €O CTPOKaMHU.




[Ipaktuyeckas padora 6.1. Ctpoku

[IpakTtuyeckas pabdora 6.2. Pemenue 3a1aq co CTpOKaMH.

VYyamuecs T0KHBI 3HATh / IOHUMATh:
Ha3HA4YE€HHE CTPOKOBOIO TUIIA JAHHBIX;
OTIepPaTOPHI Uil PabOTHI CO CTPOKAMH;
MpoLEeayphl U QYHKIMH TSI pa0OTHI CO CTPOKAMU;
OIIEPALMH CO CTPOKAMHU.

VYyamuecs 10JKHBI YMETh:
OTIMCHIBATh CTPOKH;
COEJIMHSAThH CTPOKH;
HaXOJUTh JUTMHY CTPOKH;
BbIpPE3aTh YacCTh CTPOKH;
HAaXOJUTb MOJACTPOKY B CTPOKE;
HaXOJUTh KOJMYECTBO CJIOB B CTPOKE.

Tema 7. Cio:xkHble TUNBI JAHHBIX

Crucku. Tun cnucok (list). Manekcsl. O0xon cnucka. IlpoBepka BXOXKJI€HUS B CIIHCOK.

JHloGaBnenue B cnucok. CyMMHpOBaHUE WM HM3MEHEHHE crnucka. OmnepaTtopbl sl CIHCKOB.
Cpe3bl cnuckoB. Ynanenue cnucka. KionupoBanme cnuckoB. CHHCOYHBIE TapameTpsl.
Oynakuus range. CUCKA: TPUMEPHI PEILICHUS 3a/1a4.

Martpuisl. Brnoxennsie cniucku. Matpunpl. Ctpoku u cniucku. ['eHeparops! crickoB B Python.
Koprexu. [IpucBanBanue koprexei. Koprexxn kak Bo3Bpailiaemble 3HaueHUs1 BBenenne B
cnoBapu. Tum cnoBaps (dict). CnoBaphbie onepanu. CIIOBapHBIE METOJIBI.

MmuoxecTBa B si3bike Python. MHokecTBa. MHOKECTBEHHBIN THI JaHHBIX. OTIMCAaHUE MHOYKECTB.
Omneparuu, JOMYCTUMBIE HaJ MHOXKECTBAMHU: OOBEIMHEHHE, TIEpeceueHue, pPa3HOCTh,
BKiIIOYeHHE. OniepaTtop onpeaeeH s MPUHAICKHOCTH 3JIEMEHTAa MHOYKECTRY.

[Ipaktuueckas padota 7.1. Criucku.
[IpakTuueckas padota 7.2. Pemenue 3a1a4 co ClIMCKaMH.
Tect Ne 7. Criucku

VYuaiuecs J0JKHBI 3HATh / TOHUMATb:
CJIOKHBIC THIIbI JaHHBIX;
CII0CO0 OMUCaHusA CIIMCKa,
cIoco0 AOCTYIIA K 3JICMCHTAM CIIMCKa;
CII0CO0 OIUCaHus KOpTCiKa;
CII0CO0 OIMCaHus CJIOBaps,
onepanuu, BbIIIOJHACMBIC CO CIIMCKAMU, KOPTECKaMU U CIIOBAPIMU;
IIOHATHUC MHOXXCCTBA,
CITIOCOOBI OIMMCAHUS MHOXXCCTBA,
OonepaTopsbl pa6OTLI C MHOXCCTBaMH.

VYyaiuecs J0KHBI YMCTh!:
OITMChIBAThb CIIMCKH,
BBOJUTH ODJICMCHTHI CITMCKA,




BBIBOJUTH DJIEMEHTHI CITUCKA;
- BBINOJIHATH ITOMCK 3JIEMEHTA B CIIUCKE, IOUCK MUHUMYMa U MAaKCUMYyMa, HaXOKICHUE
CYMMBI 3JIEMEHTOB CITUCKa;
- HCIOJIb30BATh BJIOKEHHBIE CIIUCKU;
MIPUBOUTH IPUMEPHI UCIIOJIB30BAHUS BJIOKEHHBIX CITUCKOB (MaTpHI);
OIKCBIBAaTh MHOXECTBA;
OIPENENATH IPUHAIECKHOCTD 3JIEMEHTAa MHOKECTBY;
BBOJUTH JIEMEHTBHI MHOKECTBA;
BBIBOJUTH AJIEMEHTHI MHOKECTBA.

Tema 8. CTHiIb NpOrpaMMHUpPOBaHMS U OTJIAAKA MPOTrPaMM

Cruns nporpammupoBanus. OTiaaka nporpamm.

3auer no kypcy «lIporpammupoBanue Ha si3bike Pythony

Vyammecs 10OKHBI 3HATH / TOHUMATh:
YTO TaKOE CTHJIb TPOTPAMMHUPOBAHUS;
MpaBUJia UMEHOBAHHS OOBEKTOB;

OCHOBHBIC pCKOMCHAOAHUU ITPU HAITMCAHWH ITPOTpaMM.

VYyamuecs 10KHBI YMETh:
OINpeneNnaTh BUJ OIMOOK M HaXOAUTh OLIMOKU B IPOrpaMMe.
BBITOJIHATh TECTUPOBAHUE U OTJIAAKY IPOTPAMM.

1.4. Ilnanupyemple pe3yabTaTbhl 0CBOCHUS NPOTIPAMMBbI
IInanupyemblepe3ybTaTbIKypca
Bpawmkaxkypca«lIporpammupoBanustasssikePythonyyuaniiecsioBnaaeBaoTciae 1yI0nuMu3
HaHUSIMH, YMEHUSMHU U CIOCOOaMUICSTEIbHOCTH:
- YMEIOT COCTABJIATH AJITOPUTMBI JIJIs1 pEIICHUs 3a]1ay;
- YMEIOT Peajn30BbIBATh aJTOPUTMbI Ha KOMIIBIOTEPE B BHJIE MPOrpaMM, HAMMCAHHBIX Ha
si3bike Python;
- BJIA/ICIOT OCHOBHBIMU HaBBIKAMHU MTPOrpaMMUpOBaHUs Ha si3bike Python;
- YMEIOT OTJIXHUBATh U TECTUPOBATH IIPOTPaMMBbl, HallMCaHHbBIE HA si3bIKe Python.
Cnoco0b! OLICHUBAHUSIYPOBHS J0CTH/KEHHITyYAIIUXCH
[IpenMeToMIMar HOCTUKMMKOHTPOJISIBKYpce «OCHOBBIIPOr paMMHpoBaHUsiHasI3bIKe Pythony»st
BIISIFOTCSIBHEIITHUE0Opa30BaTENbHBICIIPO YK T yaluXcs(CO3/1aHHbIEOTI0K-
CXEMBI,IPOTPAMMBbl ),aTAKKEUXBHYTPEHHUEINYHOCTHBIEKaueCcTBA(0CBOCHHBIECIIOCOOBIIESITEIEHO
CTH,3HaHUS, YMEHHUS), KOTOPBICOTHOCSTCS K LIEJSIM U 3a/1a4aM Kypca.
KauecTBoBHENTHEHOOpa30BaTENIEHOUMIPO IYKIIMIKETATEIbHOOIIEHUBATH IO CIIEAYIOLITUMIIapa
MeTpam:
- QITOPUTM JIOJDKEH OBITh ONTUMAJBHBIM IO CKOPOCTH BBITIOTHEHHS U MaKCHUMaJIbHO
MIPOCTHIM B peaJIM3alliM Ha A3bIKE IPOTPaMMHUPOBAHHS;
- MporpamMma JIOJ>KHa BBITIOJIHATH [TOCTaBJICHHbIE 33/1a4H;
- MO CTEMEeHH «YUTAEMOCTH KOAa» (HODKHBI OBITH COONIOJEHBI OTCTYIBI, 00sI3aTeNbHOE
HaJu4yle KOMMEHTAPUEB K KOy MPOTPaMMBI U T. 1.).
- [IpoBepka AOCTHTaEMBIX YUAIIUMHUCS PE3yIbTATOB MPOU3BOIUTCS B CIEAYIOMIHNX hopMax:
- TEeKyIUHA peQIIeKCUBHBIM caMOaHalN3, KOHTPOJIb U CAMOOILICHKA  YYaIIUMHCS
BBITIOJIHAEMBIX 33JaHHIA;
- TEKyIllasi AMATHOCTHKA U OLIEHKA M1e/1arOroM JIeATeIbHOCTH Y4alluXcs;




- UTOTOBAs OIIEHKA JICITEIbHOCTH 1 00pa30BaTeIbHOM MPOAYKIIMY YICHUKA B COOTBETCTBUU
C €ro MHJIMBHIyaIbHBIMH ¥ BO3PACTHBIMH OCOOCHHOCTSIMH;

- WToroBslii KOHTPOJIb MPOBOJUTCS B KOHIIE BCero Kypca. OH COCTOUT U3 TECTUPOBAHUS U
pelIeHUs IPaKTUYECKON 3a/1auH, 3allUThl TBOPYECKOTO IIPOEKTA.

PA3JEJI 2. KOMIIVIEKC OPTAHU3ALHUOHHO-ITEJATOI'MYECKHUX
YCJIOBUI
2.1. KanenaapHblii yueOHblii rpaguk

Pa6ora mo mporpamme ocymiectBisiercsi ¢ 01 ceHTIOpst mo 25Mast.

2.2. YcaoBus peajim3alnu NporpaMmbl

Mamepuanbvho-mexnuueckoe odecneuenue:

—CTOJIBI JIJI1 KOMIIBIOTEPA,;

—KOMIBIOTEPHBIE CTYJIbS,

—1kadbl ISt TUIAKTUYECKUX MaTepUaoB, TOCOOHH;

—crenuanbHas U HayqYHO-TIOMYJIsIpHAs JIMTepaTypa JUIs Tefarora U yuanuxcs;

—KaHIITOBApHI,

Hugpopmayuonnoe obecneuenue:

—IepCOHAIBHBIN KOMITbIOTEP (Ha KaXKJI0TO y4aCTHUKA);

—MYJIbTUMEANNHBIN IIPOEKTOD;

—BHJIeOMaTepUATBIPA3HON TEMATUKH 10 TIPOTPAMME;

—OPITEeXHHKA,

—BBIXOJ B ceTh Internet;

Annapammnoe obecneuenue:

—IIpoueccop He Huxe Core2 Duo;

—O06bem onepatuBHOM maMsTi He HIKe 4 [6DDR3;

—JluckoBoe mpocTpaHcTBO Ha MeHee 128 176;

—MoHuTOp AUaroHaidbio Ha MmeHe 197

Ilpocpammmnoe odecneuenue:

—OnmneparnmonHas cucrema Windows 7 IIpodeccrnonanbhas uiv BbIIIIE;

—HWurepnperarop Python Bepcun 3.7 u Bhiie;

—IDE JatBrainsPyCharm;

—FoxitReaderunu mpyroit mpocmortopiuk PDF ¢aiinos;

-WIinRAR;

—IlakeT ouCHBIX TPOrpaMmM;

—Adobe Photoshop unu npyroit pactpoBblil rpaduueckuil perakTop;

—JIto6oit 6paysep A HHTEpHET cepduHra.

2.3. ®opmbl aTTECTANMH (KOHTPOJISA)

BxoasimmiKOHTPOJIb OCYIIECTBIISETCS MPU KOMIUIEKTOBAaHUH TPYIIBI B HaYaine yueOHOTo
roja. [Jenb— ONpENEIUTh UCXOTHBIA YPOBEHBb 3HAHUM YUaIIUXCS, OMPENETUTh (POPMBI K METOIbI
paboThI ¢ yJalIuMHUCS.

Dopma KOHMPOA: TECTUPOBAHUE.

TekymMAKOHTPOJIb OCYILECTBIAETCS IOCHE M3YYEHHS OTHENbHBIX TEM, paszzelna
nporpaMMbl. B mpakTH4eckoil NeATEeNbHOCTH pe3ylbTaTUBHOCTh OILICHUBAETCS KauyeCTBOM
BBITIOJTHEHUS] MPAKTUYECKUX padoT, MOUCKY U OTOOpYy HEOOXOJUMOro Marepuana, YMEHHUIO
paboTaTh C pazNUYHBIMM HCTOYHHUKAMHM HWHGOpMAaIMU. AHAIU3UPYIOTCS TOJOKUTENIbHBIE U
OTpUIATENIbHBIE CTOPOHBI  Pa0OTHI, KOPPEKTHUPYIOTCS HeAoCTaTKu. KOHTponb 3HaHUM
OCYILIECTBIISIETCS C TIOMOIIBIO 3aJaHMii megarora (pemeHrne MPaKTHYeCKUX 3a7ad CpelCcTBAMU
sI3bIKa MPOTPaMMHUPOBAaHUs); B3aUMOKOHTPOJIS, CAMOKOHTpodss W Jp. OHM aKTUBU3UPYIOT,
CTUMYJIUPYIOT palbOTy ydaliuxcs, MO3BOJISIOT 0oJiee MOJHO MPOSBIATH IMOJYyYEHHBIC 3HAHUS,
YMEHHSI, HaBbIKU.




IIpomekyTOUYHBIN KOHTPOJb OCYIIECTBISICTCS B KOHIIE | moxyroaus yaeOHOTO TO1a.

dopma  KOHTPOJS:TECT, pEIIEHWE MPAKTUYECKHX  3a7ad  CPEACTBAMHM  sI3bIKa
MPOrPAMMHUPOBAHHSL.

N TOroBblii KOHTPOJIb OCYIIIECTBISETCS B KOHIIE Y4€OHOTO ToJ1a.

dopma KOHTPOJIS: 3al[UTa TBOPUYECKOTO MPOSKTA.

OtciiexuBaHne  JIMYHOCTHOTO — PA3BUTHS ~ YYANIUXCS  OCYIIECTBISICTCS  METOJIOM
HaOoIeHNs, aHKeTUpoBaHus.[Io uToram mepBOro MOJYroJUs U IO UTOTaM ToJia 3arOJIHICTCS
«/lmarHocTudeckasi KapTa», B KOTOPOH MPOCTABISAETCS] YPOBEHb YCBOCHUS MIPOTPAMMBI KaXKIbIM
yganumcsi 00beTMHCHUS.

2.4. OueHoYHbIe MAaTePUATBI

Bxonsimuii KOHTpoab: Tecmuposanue ([Ipunoscenue 2)

IMpomexkyTounbIii KOHTPOJIL: Tecmuposanue, pewenue 3a0ay (Ilpunosicenue 3)

HToroBelii KOHTPOJIb: yuawumcs npeonazaemcsi CamoCmMOsAMenbHO GblOpamsb Mmemy
MBOPUECKO20 NpOeKma U HA OCHOBAHUU meMbl pazpadomams HpocpaMMY, HOACHUMENbHYIO
3anUCKy, npe3eHmayuio.

2.5. Meronnueckoe odecneuenmne

MeToabl 00y4yeHuUs:

1. CrnoBecHblii: 00BSICHEHHE HOBOIO MaTepuana; paccka3 OO30pHBIM I pacKpbITHA
HOBOW Te€MBbI; OECe/IbI ¢ YUIATUMUCS B TIPOIECCE U3YUICHUS TEMBI.

2. HarnsaaHelii: TpUMEHEHHWE JIEMOHCTPAIIMOHHOTO MaTepHalia, HarjsaHBIX T0COOHIA,
MIPE3EHTALNI 110 TEME.

3. TlpakTthueckuii: WHAWBUAyaJIbHas W COBMECTHAs MPOJYKTHBHAS JIEATEIHHOCTB,
BBITIOJTHEHUE YYAITUMUCS ONPEACTCHHBIX 3aJaHU, PeIIeHUe 3a1a4.

4. VIHTEepaKTHBHBIN: CO3JaHUE CIEIUATBHBIX 3aJaHU, MOJCIHPYIONIUX peaTbHYIO
KU3HEHHYIO CUTYAIIUIO, U3 KOTOPOH ydalluMCsl pearaeTcsi HailTH BBIXO/.

TexHosoruu:

1. Texnomorus mpoOJEMHOTO AUAIOra. Y4YamuMmcs He TOIBKO COOOIIAl0TCS TOTOBBIC 3HAHUS,
HO U OpraHU3yeTCsl Takas UX JeATEIbHOCTh,B MPOIECCe KOTOPOMl OHM CaMu JIENArOT «OTKPBITHSDY,
Y3HAIOT YTO-TO HOBOE M MCIIOJIB3YIOT MOTy4EHHbIE 3HAHUS M YMEHHUS JUTS pELICHHS )KU3HEHHBIX 3a/1a4.

2. TexHonorus  KOJUIGKTUBHOTO  B3aUMOOOyYeHHsI  («OpraHM30BaHHBIA  JAMAJOr»,
«COYETATENIBbHBIM JTUAJIOr», «KOJUICKTHBHBIN criocoO oOydenus (KCO), «pabora ywammxcs B
mapax CMEHHOTO  COCTaBa») TMO3BOJSIET  IUIOJAOTBOPHO  pa3BUBaTh y  00ydaeMbIX
CaMOCTOSITEIbBHOCTh U KOMMYHUKATUBHbIE YMEHUSI.

3. MUrposas texnonorus. UrpoBas ¢opma B 00pa3zoBaTelbHOM MpoIecce co3MaéTcsi IMpu
TIOMOIIIY UTPOBBIX MPUEMOB U CUTYALIMi, BBICTYIAIOIINX KaK CPEJICTBO MOOYKACHUS K JIESITEIbHOCTH.
CrnocoOCcTBYeT pPa3BUTHIO TBOPUYECKUX CIOCOOHOCTEH, MPOJYKTHBHOMY COTPYIHHUYECTBY C APYTUMU
ydarmmucs. [Ipuydaer K KOJUIGKTUBHBIM JCHCTBUSM, MPUHATHIO PEIICHWH, YIUT PYKOBOIHUTH W
IO TYMHSATHCS, CTUMYIIUPYET MPAKTUUECKUE HABBIKU, Pa3BUBAET BOOOPOKEHHUE.

4. DnemeHThl 3I0pPOBbECOEPEraroMX TEXHOJOTHI SIBISIOTCS HEOOXOJMMBIM  YCIIOBHUEM
CHIDKEHMSI YTOMIIIEMOCTH M TIEPErPY3KH yUaIIHXCSL.

5. IlpoekTHas TeXHOJOTHs TpeyiaraeT MPaKTUYECKUe TBOPUYECKHE 3aJaHus, TpeOyrolme OT
yJalmxcss UX TpUMEHEHHEe Ui pelleHHs MpOoOJEeMHBIX 3aJaHui, 3HAHUS MaTepuaia Ha JaHHBIA
ucropudeckuii sran. OBnazeBas KyJIbTypoil MPOEKTUPOBAHUS, IMIKOIBHUK MPHYYaeTCsl TBOPYECKH
MBICITUTh, IPOTHO3UPOBATH BO3MOKHBIE BAPUAHTHI PEIICHHS CTOSIINX MIEpe]] HUM 3a/1a4.

6. HudopMalmoHHO-KOMMYHHKAIMOHHBIE ~ TEXHOJOTMH  AKTUBM3HUPYIOT  TBOPYECKHM
MOTEHIMAT yYaIIUXCsl; CIOCOOCTBYET PasBUTHUIO JIOTMKH, BHUMAHUS, PEYM,IOBBIIICHUIO KavyecTBa
3HaHWI1;(POPMUPOBAHUIO YMEHHS TOJB30BaThCsl MHQOpPMAIHEH, BEIONpaTh U3 Hee HeoOX0uMoe ISt
MIPUHATHS peIlieHus, paboTarh CO BCEMM BHUIaMHU WH(OPMAIMH, MPOTPAMMHBIM OOECIICUCHUEM,
CHEIMATBHBIMU MTPOTPAMMaMH U T.JI.




2.6. CHHCOK JUTepaTyphl

Hopmamueno-npaeogvie akmovt u 0OKYMEHM bl
1. @enepanbHblil 3akoH «O0 oOpazoBanuu B Poccuiickoit deneparmm» ot 29.12.2012 Ne
273-03
2. [Ipuka3 MunucrepctBa oOpaszoBanus u Hayku P® ot 29.08.2013 Nel008 «OG6
YTBEP)KJICHHH TOPSAKA OPraHM3allMd M OCYHIECTBIICHHS OOpa30BaTEIbHON IEATEIBHOCTH IO
JIOTIOJTHUTEIbHBIM 0011€00pa30BaTEIbHBIM IPOIPAMMaM.
3. [TuceMo MunucrepctBa oOpazoBanusi Poccuiickoit @enepanuu ot 18 urons 2003 Ne28§-
02-484/16 «TpebGoBanus K coOAEpKaHUIO M O(GOPMIICHHIO OOpa30BATEIBHBIX IMPOTPAMM
JIOTIOJTHUTEIBHOTO 00pa30BaHUs I€TEN,
4. [TocranoBnenne ['J1aBHOrO rocylapCTBEHHOIO CaHUTapHOro Bpada Poccuiickoin
Oenepanun ot 4.07.2014 1. «O6 yrBepxkaeHun CaunlluH 2.4.4.3172-14 «CanurtapHo-
SMUIEMUOJIOTMYECKHEe TPeOOBaHUS K YCTPOICTBY, COJIEPKaHUIO M OPraHU3alliu pekuMa paboThl
00pa3oBaTeNIbHbIX OPraHU3alMi TOTIOTHUTEIBHOTO 00pa30BaHUs IETE.
5. Crparterusi mHHOBanMOHHOTO pa3Butusi Poccuiickoit denepanum nHa mepuon ao 2020
rona. Pacnopspkenue npasurensctBa Poccuiickoit @enepanuu ot 08.12.2011 Ne 2227-p.
6. Konuenuuss pa3BuTHUs  JOMOJIHUTENBHOTO OOpa3oBaHusl JeTeil. PacmnopsokeHue
[IpaButensctBa Poccuiickoit @enepannu ot 24 anpesns 2015 roma Ne 729-p.
7. Crparerus pazsutusa BocnuTanusa B Poccutickoit @enepannu Ha nepuoa 10 2025 rogay.
Pacnopsokenue [IpaButenscrBa Poccniickoit @enepannn ot 29 mas 2015 roga Ne 996-p.

Jlumepamypa ons nedazoza

1. buznu, [[»eux M. Python. TToapoGHserii cipaBounnk. — M.—CI16.: CumBos-ITmtoc,
2010.

2. Jlyru, Mapk Python. CnipaBounuk. — M.: Bunbsmc, 2015.

3. OdunmanbHplii calT TporpamMmbl [ DJIEKTpPOHHBIN pecypc] — Pexum mocryna:
https://docs.python.org/, cBo6Go1HBbIH.

4, Caiit, cpenma paspaboTku st si3bika Python. [Dmektponnsiii pecypc] — Pexum
nocryna: https://www.jetbrains.com/pycharm/?fromMenu, cBoOOIHBII.

Jlumepamypa 015 pooumeneit u yuaujuxcs

1. Caiir / chnpaBouHble MaTepHuaibl[ DIEKTPOHHBIM pecypc] — Pexxum pocryna:
https://metanit.com/python/, cBo6oTHBI.

2. CaiiT / WHTEpaKTUBHBIM COOPHHMK 3aJay JUIsl MPAKTHUKU MPOrpaMMHpPOBAHUS
[DnexTponHsbIi pecypc] — Pexxum pocrtyna: http://pythontutor.ru/, ceo6oaHbII.

3. Caiit / AnantuBHBIN TpeHaxkep Python[Dnekrpouusiit pecype] — Pesxum poctyma:
https://stepik.org/course/431 , cBOOOAHBIA.

4. Caiit / cpema paspabotku s si3bika Python[Dnextponnsiii pecypc] — Pexum
nocrymna: https://www.jetbrains.com/pycharm/?fromMenu, cBo6oaHBIi.

5. Caitrripoekta Open Book Project. Ilpakrudeckue mpumepbl Ha Python Kpruca
Meiiepca [QnekTpoHHsIii pecypc] — Pesxxum moctyma:openbookproject.net, cBo60 aHBII.



https://docs.python.org/
https://www.jetbrains.com/pycharm/?fromMenu
https://metanit.com/python/
http://pythontutor.ru/
https://stepik.org/course/431
https://www.jetbrains.com/pycharm/?fromMenu

Ilpunoscenue 2
Bxoasiiuuii KOHTPOJIb
Huzkuit yposens: 0-70% BbINOJHEHHBIX 3aJaHUI;
Cpennuii ypoBeHb: 70-85% npaBUIbHO BBIOJHEHHBIX 33aHUN;
Bricokuii ypoBenb: 85-100% npaBUIIbHO BBIIIOJIHEHHBIX 3aJaHU.
Jas yuammxcs — 14-17 ger

Damunus, Ums | ‘
1. W3 mpsimoyrosibHUKa BBIPE3aId KBAAPAT CO CTOPOHOM X, MOydmsiach Gurypa Kax
Ha pucyHke. Uemy paBHa cymma mudp y?

] ] 112

2. B andasure memenu MymOa-rom6a32 OYKBBI.
JIro6oe cI0BO B SI3BIKE 3TOTO IUIEMEHH COCTOUT M3 IATH OYKB M JIOJDKHO OJMHAKOBO YHUTATHCS
CIpaBa HaJIEBO M CJieBa HANpaBO, NPH 3TOM TIEpBbIe JBE OYKBBI CJIOBa 0O0S3aTEILHO
Pa3IMYaroTCs, & TPEThs COBMAJIACT C IMSATOM.

K‘aKOBO MAaKCUMaJIbHOE KOJWYECTBO CIIOB B 3TOM‘ A3bIKE?

3. Karg naxiienna Ha pynaeT TOHKHE MOIMEpeuHble KoJbla TPEX pa3HbIX 11BeTOB. Eciu
paspe3aTh MO CEpbIM KOJbLAM, MOJIY4YUTCA 25 KYCKOB pyJieTa, €Ciu MO0 MaluHOBBIM — 47
KYCKOB, a €CJIH IO 3€J€HbIM — 31 KyCOK.

CKOJIBKO KYCKOB pyJieTa MOJYYUTCs, €CIH pa3pe3aTh M0 KOJIbliaM BCeX TPEX LIBETOB?

Ilpumeuanusn

VIIJTI/ITe, YTO HAKJIEUTh KOJIBIO OJTHOTO IIBETA HA KOJIBLIO IPYTOr0 HEJIb34.

4, Ha pucynke noka3ano pacnosiosxkeHue ropojioB A, B, C u D u paccrossHust Mexay
HUMU. TypUCT BBIXOAMUT U3 ropoaa B u coOupaercs moceTuTh OCTallbHBIE TOpOJAa, MOOBIBAB B
KaXKIOM 10 pa3y.

KakoBa HauMeHbIIIasi BO3MOXHas! [UIMHA MapUIpyTa, €CJIM OH XOYeT 3aKOHYHTh CBOH MYyTh
B TOM K€ ropojie?

27

| |

5. durypxu, obmeit maccoit 432 rpamma, IpH MOMOIIM HEBECOMBIX HUTEH U IUIAHOK
coOpanu B KOHCTPYKIIHIO, H300paxEHHYI0 Ha pucyHke. OKka3zanock, 4To Bce e€ YacTU HaXOAATCs
B paBHOBecHU. CKOJIbKO BECUT poMO?




| |
I S

6. Jlroqu mepee3karoT B IOpoJia, 3a TIOJ UUCIEHHOCTb JIIOAEH yJIBaWBaeTCs.
Ecnmu mromum 3acernsT Bech Topoa 3a 12 5ieT, To CKOJIBKO JIET MOHAI00UTCS, YTOOBI 3aHATH JIUIIb

MOJIOBUHY Topoja?

| |

CpaBuuTe napsbl ciioB. CKOJBKO CPeU HUX MOJTHOCTHIO UACHTUYHBIX?

O/Sanmarco O/Samnarco
®.Wagonerrte ®.Wagonertre
A.S.Schmetterling A.S.Schnetterling
N.V.Murfreesboroque N.V.Munfreesboroque
P.S.Splendoursec P.S.Sglendoursec

| |
CeMb 4enioBeK BBISICHSUIM, KaKOW CErOAHSI IEHb HEJEIIH.
[Tepsriit ckazan: «IlociaezaBTpa — BOCKPECEHBE.
Bropoii: «Buepa Ob11 TOHEACTBHUKY.
Tpertnii: «3aBTpa OyaeT cyo60Tay.
UeTBepThiii: «3aBTpa OyaeT cpeaay.
[Tarerii: «Buepa ObLT ueTBEpI».
[ecroii: «Ilo3aBuepa OBLIIO BOCKPECEHBEY.
CenpMmoii: «I[To3zaBuepa Oblia cpenay.
Kaxoii ceromus neHp HeAeH, €Clu TPoe OmuOarTCs?

| |

8. Bam IpEeaAI0KEHbI HECKOJIBKO BBICKA3bIBAHUUA H CJIICACTBHUEC U3 HHX (BI)II[CJ'ICHO

KUPHBIM ).
Cornachsl 11 Bl ¢ aTum cneacrsueM?
1. Bce knénsl — pacteHus.
2. HekoTtopseie pacTeHust ObICTPO KENTEIOT.
3HAYNT, HEKOTOPBIE KIEHBI OBICTPO KEJITEIOT.
Ha
Her
9. I'ycennna mporpeizaer sS0I0KO AMaMeTpoM 6 CaHTUMETPOB HAcKkBO3b 3a 16
CEKYH], BblII€3asi CHAPYKHU MOJHOCTBIO.
N3BecTHO, 4TO cepenuHy s0I0Ka OHA HAYMHAET I'PHI3Th Y)Ke Yepe3 6 CeKyH[ Imoclie Havyana

MyTH.
KakoBa aniHa ryceHuIsl B caHTUMeTpax?




Jas ysammxcs 11-13 ger

Pamuins, Ums. |

1. HazoBure nBa umcia, y KOTOPBIX KOJMYECTBO IU(GP PaBHO KOJIUYECTBY OYKB,
COCTABJISIFONIMX Ha3BAaHHE KAXKIOTO M3 ITHX YUCEIL.

2. Cobaka OblIa TIpUBsI3aHa K JIECATUMETPOBOM BEPEBKE, a MPOILIA JBECTH METPOB.
Kaxk eit aT0 ynanocs?

3. Ectp mopora, mo KOTOpOH MOKET IIpO€XaTh TOJIbKO OaHa MmammuHa. [Io mopore
€1yT JIB€ MalllMHbI: OJIHA C TOPbI, Apyras noj ropy. Kak um pazpexarbcsi?

4. Kak ¢ momo1pto ToJIbKO 0/1HOM Majoyku o0pa3oBaTh HA CTOJIE TPEYrOJbHUK?

B kakom MECAILEC OoonTnuBas JCBOYKA 'OBOPHUT MCHBIIC BCEro?

Yto cTaHOBUTCS Ha TPETh 6OJ'II)IHC, C€CJIN €TI0 MOCTAaBUTH BBEPX HoTamMm?

1. [IpencraBeTe cebe, uTo BBl KOHAYKTOpP. [loe3m Be3eT CTO BaroHOB, B KaXXJIOM
BaroHe ’10 KyIie, B KaKJI0M Kyrie 4 naccaxupa. CKOJBKO JET KOHIYKTOPY? ‘

8. IOpa paspeszan orpomuyro nuiy Ha 10 KyckoB. 3aTeM OH B3sU1 OJIMH U3 KYCKOB U
paspe3an ero eme Ha 10. Ilocme sToro W3 MMeErOIMMXCS KYCKOB OH BBIOpall JBa W paszpesal
KaXKOeId n3 HuX Ha 10.

Bonpoc: CkoJIbKO KYCKOB MHUIIIBI MOTYYUI0Ch Y FOpBI.

| |

9. B xoMmbprOTepHON UTpe HY)KHO MoOeauTh MOHCTpa. M3HavansHo y FOpel ObLTO
TOJIBKO 9 BhIcTpenoB. Ho 3a kaxaoe nomnaganue oH Mojtydal A0MOJHUTENBHO ellle 3 BhICTpera.

Bomnpoc: Cxonpko pa3z lOpa noman B menb, €ciau Bcero OH BwicTpenua 30 pas,
M3pacxoJ0BaB BCE BBHICTPEIbI?

|




Ilpunoowcenue 3

HToroBbiii KOHTPOJIb
JAunarHocruyeckasi Kapra

Bxoasmas IIpomekyTou- HTorosas
Had JAUATHOCTHKA

Jlmarnocruka MATHOCTHKA

Hroro B %
C C
B B

Pe3ynbTaTHBHOCTD OTCIICKUBACTCS C MIOMOIIBIO KapThl HAOIOICHU, aHaJIM3a YyJ4acTHs JIeTeH B
COBMECTHOH TMPOIYKTHBHOW JIEATEIFHOCTH, Pa3pabOTKM W 3allUTe TBOPUYECKUX IPOEKTOB.
YcBoeHue nporpaMMbl BO3MOKHO 110 3-M ypoBHsaM: Hu3kui (H), cpennuii (C), Beicokwii (B).
Huskuii ypoBeHb
Vuawuecs oonscnvl 3namsl nonumams:

TEXHUKY 0€30I1aCHOTO MOBEJICHUS BO BPEMS 3aHSITHH;

IIPaBUJIa IOBEJICHUS B OOIIECTBEHHBIX MECTAX,

MOHSATHE TIporpaMMbl Python; o01yrocTpyKTYpynporpamMmmsl;

OCHOBHBIE TUIIBI JAHHBIX;

oIneparop NpUCBaUBaHMUS;

Ha3Ha4yeHHE YCIOBHOIO OIIEepaTopa;

CIoco0 3aMucH yCJI0OBHOTO ONeparopa;

JIOTMYECKUH THI JAHHBIX;

JIOTMUYECKHE OIlepaTopsl or, and, not;

OCHOBHBI€ IIUKJIbI C YCIIOBUEM;

OCHOBHbI€ IIPAaBUJIA 3AIMCH LIUKIIOB YCIIOBUEM;

(dopmar 3amnucu LUKIa ¢ HapaMeTpoM;

noHsATue GyHKIUN;

OCHOBHBIE IPUHIMIIBI CTPYKTYPHOTO IPOTrPaMMHUPOBAHUS;

MOHATHUE JIOKATbHBIX MIEPEMEHHBIX HOIPOrpamM;

croco0 nepegayy napaMeTpos.

Ha3Ha4Y€HHE CTPOKOBOTO THIIA JIaHHbIX;

oIepaTopsl 71l paboThl CO CTPOKAMU;

OIIEpaLUH CO CTPOKAMU;

CII0CO0 OIMMCAHUS CIHCKA;

CIOCcO0 OMMCaHUs KOPTEXa;

Croco0 onMCcaHus CIoBaps;

OCHOBHBI€ OTI€palliH, BBIIOJIHSIEMbIE CO CIIMCKAMU, KOPTEXKAMU U CIIOBApsIMH;

MIOHATHE MHOXKECTBA;

CMOCOOBI ONTMCAHUS MHOYKECTBA;

OIepaTopsl pabOTHl C MHOXKECTBAMHU.

YTO TaKO€ CTHJIb POrPaMMHUPOBAHMUS;

MpaBUJIa UMEHOBAHUS OOBEKTOB;

OCHOBHBIE PEKOMEH AU TPH HAITMCAHUH [IPOTPAMM.

Yuawuecs doncnviymems:




- MOHUMATh y4eOHYIO 3a1ady, COXPAHATh €€ COAEPHKAHUE B IIPOLIECCE €€ BBIIOIHEHUS 101
PYKOBOJCTBOM II€1arora;
- paboTaTh B mape, Majoii rpyIe;
- BBINIOJIHUTH YCTAHOBKY IIPOIPaMMBI 1101 PYKOBOJICTBOM I1€arora;
- BBIIIOJIHATH ITPOCTEUIIYIO IPOTPaMMy B UHTEPAKTUBHOU CPELE;
Hamucarb KOMMEHTApUH B IIPOrpaMMe 10/ pyKOBOACTBOM I1€/1arora;
peliaTh 3a7a4n Ha 3JIeMEHTapHbIe JEHCTBUS C YUCIAMU;
HCIIOJIb30BaTh YCIOBHBIN OIEPATOP;
OIIpeNIeJIATh BUJ LIMKJIA, HAanOoJjiee yAOOHBIH Ul pelleHus IOCTaBIEHHOM 3a/1a4H;
- HCIOJIb30BaTh LIUKII C YCIOBUEM IO PYKOBOJACTBOM IIE€Arora;
- OIIPEIEIATh 1EeNecO00Pa3sHOCTh IPUMEHEHNUS U MCIOIb30BaHUS [IUKJIA C TApaMETPOM JUIs
pelIeHns TOCTaBICHHOM 3a/1a4M [0 HaBOASIIMM BOIIpOCaM Me/1arora;
- CO3/1aBaTh U MCII0JIb30BAaTh OCHOBHbIE (PYHKLINU;
- OIMCHIBATh U COEIUHSATH CTPOKU;
- HAaXOJUTh MOJCTPOKY B CTPOKE C IIOMOIIBIO IIEAArora;
- HAaxOJIUTh KOJIMYECTBO CJIOB B CTPOKE;
- BBOJIUTH U BBIBOJUTH 3JIEMEHTHI CIIUCKA 110]] PyKOBOJCTBOM I1€/1arora;
- MIPUBOJUTH TPUMEPHI HCIIOJIB30BAHUS BIOXKEHHBIX CIHCKOB (MaTpull) MO HaBOJSIINM
BOIIPOCAM II€J1arora;
- OIMCHIBAaTh MHOKECTBA M0J] PyKOBOJICTBOM I1€/1arora;
- OTIpeAETATh NPUHAATICKHOCTD JIEMEHTa MHOKECTBY 11O HaBOSIIIIUM BOTIPOCAM;
- ONpeAeNsaTh BHJA OIIMOOK W HAaXOJWTh OHIMOKM B MporpaMme IOJ PYKOBOJCTBOM
IIearora;

- COCTaBJISTh 3JICMCHTAPHBIC AJITOPUTMBI JUTS PEIICHHS 3a/1a4;
- peall30BbIBaTh AITOPUTMBI Ha KOMITBIOTEPE B BHUJE MPOrpaMM, HAITUCAHHBIX Ha SI3BIKE
Python o pykoBoacTBOM memarora.

Cpenuuii ypoBeHb
Vuawuecs donorcnvl 3namol nonumams:
- OCHOBHBIC TOJIOKEHHS TEXHUKH OE30IacCHOCTH Ha 3aHATHAX, IpPaBWIa IIOBEJICHUS B
OOIIECTBEHHBIX MECTaX, MIPaBHJIa JOPOKHOM 0e30IacHOCTH;
- OCHOBHBIE ITPUEMBI B3aUMO/ICHCTBHS B IPYIIIIE CBEPCTHUKOB;
- MOHSTHE TTPOTPAMMBI;
- cTpykTypymnporpammeiaaPython;
pekumMbl paboTel cPython.
THIIBI JAHHBIX;
IIEeJTBIC,BEIIIECTBEHHBIC THITHI JAHHBIX HOTIEPAllUHHATHIMU;
OTepaTop NPUCBAUBAHMS;
Ha3Ha4YeHHUE YCIIOBHOTO OIEpaTopa;
CII0CO0 3aMMCH YCIIOBHOTO OIIEpaTopa;
JIOTUYECKUH THIT JIaHHBIX;
JIOTHYECKHE oTepaTopsl or, and, not;
IUKJIBI C YCIIOBHEM M MX BHIBI;
Ha3zHavyeHHe U 0COOEHHOCTH MCIOIb30BaHMsI IIUKIIA C TAPaMETPOM;
(dopmar 3amnucu MKIa ¢ HapaMeTpoM;
TIPUMEPBI UCTIOJIL30BAHUS IIUKJIOB PA3INYHBIX THIIOB.
NOHSTHE (QYHKIUH;
OCHOBHBI€ CIIOCOOBI OMTUCAHUS (PYHKIIHH;
NPUHIIUTBI CTPYKTYPHOTO TPOTPaMMHUPOBAHHUS;
MOHSTHE JIOKAIBHBIX TIEPEMEHHBIX IO IPOTPaMM;
noHsTHE (POPMAIBHBIX U (PAKTUUECKUX MAapaMETPOB TTOANPOTPaAMM;
croco0 nepegayy napaMeTpos.




Ha3HA4YE€HHE CTPOKOBOTO THIIA JAHHBIX;
OTepaTopsl AJ1si paboThI CO CTPOKAMHU;
npouenypsl U GyHKIUHU Ut pabOThI CO CTPOKAMU;
OTIEpaLH CO CTPOKAMHU;
CJIO’KHBIC TUITBI JAHHBIX;
crroco0 ommMcaHus CIIMCKA;
CTOCO0 JIOCTYIA K 2JIEMEHTaM CIIHCKa,;
Croco0 OMHCaHusT KOPTEKaA;
CIOCO0 OMMCAaHUS CIOBapS;
OTIEpALINH, BBITTOIHIEMBIE CO CITUCKaMU, KOPTEKAMH U CIIOBAPSIMU;
MOHATHE MHOKECTBA,;
CIIOCOOBI OITMCAHUS MHOKECTBA;
onepaTopsl pabOTHl ¢ MHOYKECTBAMH.
YTO TaKO€ CTHJIb MPOrPAMMHUPOBAHHS;
MIpaBUJIa UMEHOBAHUS 0OBEKTOB;
OCHOBHBIE PEKOMEHIAIINY TIPH HANIMCAHUH ITPOTPaMM;
OCHOBHBIE IIarv pabOThI HAJl IPOEKTOM, €TO MPE3CHTAILINH.
Yuawueca oonxcnvrymems:
YBOKHUTEIFHO OTHOCUTCS K TIPETIOIABATENSIM M CBEPCTHUKAM;
MIPUMEHSITh HEKOTOPbIE MPUEMBI JIOTUUECKOTO (a0CTPaKTHOE) MBIILIICHHUS;
KOHIICHTPUPOBATh BHUMAaHWE HA OJTHOM WM JABYX OOBEKTaxX;
MOHUMATh IPUYHHBI yCTIeXa/HeycIeXa ¢ IMOMOIIBIO aHaJi3a MeIarora;
BBITIOJIHUTH YCTAHOBKY ITPOTPaMMB;
BBINOJIHUTH IPOCTEHILYIO IPOTPaMMy B HHTEPAKTUBHOU CPEAE;
HanucaTb KOMMEHTapuu B IIPOrpaMMe;
pelaTh 3aJa4u Ha 3JIEeMEHTAapHbIE ICHCTBUS C YUCIIaMU;
UCIIOJIb30BaTh YCIOBHBIN ONEpaTop;
CO3/1aBaTh CJIOKHBIE YCIOBHS C TIOMOIIBIO JIOTHYECKUX OTEPaToOpOB;
OIIpeNIeIATh BUJ LIMKJIA, HanboJiee yA0OHBIH Ui pelieHus TOCTaBIEHHOH 3a/1a4H;
- HCIOJIb30BaTh LUK C YCIIOBUEM;
- OIIpeNIeIIATh 1eJ1eCO00Pa3HOCTh IPUMEHEHHS U MCIOJIb30BAHUS LKA C IAPAMETPOM IS
peleHus NOCTaBIeHHOM 3a1auy;
- co3/1aBaTh U UCIOJIb30BaTh (PYHKIINH;
- HCIOJIb30BaTh MEXaHU3M [1apaMEeTPOB VISl Iepe/iaun 3HAUECHHH;
- OIUCBIBATh CTPOKHU;
COEJIUHATH CTPOKHU;
HaXOJUTh JUIMHY CTPOKH;
BbIpE3aTh YaCTh CTPOKU;
HaXO0JIUTh MOJICTPOKY B CTPOKE;
HaXO0JIUTh KOJIMYECTBO CIIOB B CTPOKE;
OIUCBIBATh CIIMCKH;
BBOJIUTH 3JIEMEHTHI CIIUCKA;
- BBIBOJIUTH 3JIEMEHTHI CIIUCKA;
- BBINOJIHATH TMOMCK 3J€MEHTa B CIUCKE, NMOMCK MUHUMYyMa M MaKCUMyMa, HaxOXKJICHHE
CYMMBI 3JIEMEHTOB CIIMCKA;
- HCIOJIb30BaTh BJIOXKEHHBIE CITUCKY;
- MIPUBOIUTH IPUMEPHI UCIOJIb30BAHUS BJIOKEHHBIX CITUCKOB (MaTpHULL);
- OIHCHIBATh MHOXECTBA;
OTIpeIeNIATh MPUHAIISKHOCTD 3JIEMEHTa MHOXKECTBY;
BBOJIUTH 3JIEMEHTHI MHOXKECTBA;
BBIBOJIUTH 3JIEMEHTHl MHOYKECTBA.
OTIpEeJIeNIATh BUJ OIIMOOK M HAXOAUTh OIIMOKH B IPOTrpaMMe.




- COCTaBJEATh AJITOPUTMBI UL PCHICHUAA 3a/1a4,
- PCAIN30BBIBATL AJITOPUTMBI Ha KOMIIBIOTECPC B BUAC NPOTIpaMM, HAIIMCAHHBIX Ha A3BIKC

Python;

OTJIKMBATh M TECTUPOBATh POrPaMMbI, HAIIMCAHHBIC Ha si3bIke Python;

- IIOHMMATh ¥ COXPaHATh LM U 3aJja4i Y4eOHOU AESITENbHOCTU B XOJ€E 3aHATHUS,

- IIJIAHUPOBATH CBOIO JEATENBHOCTD C IIOMOIIBIO B3POCIIOrO;

- COTPYIHHYATH C B3POCIBIMH M CBEPCTHUKAMH B TIPOLIECCE BBITTOJIHEHUS YI€OHOH 3a/1a4H;
- MOHUMATh TPUYHMHBI YCIeXa/Heycnexa y4eOHOW JesTeNbHOCTH TOJ PYKOBOJCTBOM
B3POCJIOTO;

- JIeNaTh BBIBOABI B XOJ€ IIOJYYEHHBIX 3aJaHUM; BBICTPAUBATh JIOTHYECKHE LEIHU
pacCyKIeHUM 10 PyKOBOJICTBOM I1€/1arora,

- BBIpaXKaTb TBOPUYECKUE UJIEU, pa3pabOTaTh TBOPUECKUI MPOEKT Ha OCHOBE 00pasla;

- KOHCTPYKTHUBHO B3aHMOJIEHCTBOBATh B COCTABE I'PYIIIIBI B X0I€ paOOThI HaJ| IPOEKTOM.

BrIcokuii ypoBeHb

Vuawuecs oonscnvl 3namsl nonumams:
- OCHOBHBIE TIOJIOKEHUSI TEXHUKU O€30MacCHOCTH Ha 3aHATHSAX, IpaBWJia IOBEJIEHHUS B
OOIIIECTBEHHBIX MECTax, IMpaBHWJia JOPOKHOM O€30macHOCTH, MpaBuUja TOBEACHHS BO BpeMs
YpE3BbIYAWHBIX TPOUCIIECTBUM;
- MIpUEMBbI KOHCTPYKTUBHOTO B3aHUMOJICHCTBUS B IPYIIIIE CBEPCTHUKOB;
- MOHSATHE TIPOTPAMMBI;

- CTPYKTypymporpamMmmeiaaPython;
pesxumMbl padboTel cPython.

OOITYIOCTPYKTYPYIPOTPAMMBI,

THUIIBI TaHHBIX;

IeJTbIC, BEIIIECTBECHHBIC THITHI TAaHHBIX HOTICPAIlMWHATHUMH,
oTIepaTop MPHUCBAUBAHHUS;

Ha3HAYEHHE YCIOBHOTO OMEpaTopa;

CTOCO0 3aMMCH YCIOBHOTO OTIEpaTopa;

JIOTHYECKHUIA THIT JAHHBIX;

JIOTHYECKHE OTIepaTopsl or, and, not;

IIUKJIBI C YCIIOBUEM U MX BH/IBL;

MIpaBUJIa 3aITUCH IIUKIJIOB YCIIOBUEM;

Ha3HAYEHHE ¥ OCOOCHHOCTH MCIIOIb30BaHMSI ITUKIIA C TaPaMETPOM;
(dopmar 3amnucu IHUKIa ¢ TapamMmeTpoM;

MIPUMEPBI UCTIOJIB30BaHMSI ITUKJIOB Pa3JIMYHBIX THIIOB.

noHstue GpyHKIuu;

crocoObl onucanus QyHKIIHH;

MPHUHIUITBI CTPYKTYPHOTO MTPOTPAMMUPOBAHHS;

MOHSATHUE JIOKATBHBIX MIEPEMEHHBIX TIOIPOrPaMM;

MOHATHE (POPMAITEHBIX U PAKTUYECKUX MTAPaAMETPOB TIOIPOrPaMM;
croco0 nepegayy napaMeTpos.

Ha3HAYEHHUE CTPOKOBOTO THIIA JIaHHBIX;

OTIePaTOPHI sl pA0OTHI CO CTPOKAMU;

poIeypbl U QYHKIUU JUTsi pabOThI CO CTPOKAMM;

OTepaIrH CO CTPOKAMH;

CJIO’KHBIC THITBI JAHHBIX;

CII0CO0 OIMMCAHUS CIIHCKA;

CIoco0 J0CTyIa K DJIEMEHTaM CIHCKa;

Coco0 OMMCaHUs KOPTEXa;

Coco0 OnMCaHus CIoBaps;

OTIEPALINH, BBIMOJIHICMBIC CO CITUCKAMU, KOPTEKAMH U CIIOBAPSIMH;




MOHSATUE MHOXKECTBA;
CHOoCcOOBI ONTUCAHUSI MHOYKECTBA,;
orepaTopbl pabOThI C MHOKECTBAMHU.
YTO TaKO€ CTUJIb IPOTPaMMHUPOBAHMS;
MpaBHJia IMCHOBaHUS 00OBEKTOB;
OCHOBHBIE PEKOMEH/IAINU TTPH HAMTMCAHUH TIPOTPaAMM;
MIpaBHJIa ¥ 3TAIbl PA0OTHI HAJ[ IPOCKTOM;
MIPUEMBI YCTICIITHON TPE3EHTAIIUH MTPOEKTA.
Yuawuecs oonocnuviymems:
BBITIOJIHUTH YCTAHOBKY IPOTPaMMBbI;
BBITIOJIHUTD MTPOCTEUIITYIO MPOTPAMMY B MHTEPAKTHUBHOM CPEJIC;
HaIMcaTh KOMMEHTAPHUH B POTPaMME;
pemiaTh 3a7a4u Ha dJIEMEHTapHbIE JCHUCTBUS C YUCIAMU;
HCIOJIb30BaTh YCIOBHBIN OllepaTop;
CO3/1aBaTh CJIO’KHBIE YCIOBUS C MOMOIIBIO JIOTHYECKHUX ONIEPATOPOB;
oTpeAensaTh BUJ LKA, HanOoJiee yI0OHbIN /1715 pellleHnsl HOCTaBICHHOM 3a/1a4u;
- HCIOJIb30BATh LIUKJI C YCIIOBUEM;
- OTIpEeAETATH 1EIeCO00Pa3HOCTh MPUMEHEHUS U MCII0JIb30BaHUS LIUKIIA C TapaMeTpoM IS
pelIeHns TOCTABICHHOM 3a1a4H;
- CO3/1aBaTh U UCII0JIb30BaTh QYHKIINU;
- WCIIOJIH30BaTh MEXaHU3M MapaMeTPOB /IS TIEpeiadun 3HAUCHHIA,
- OTIMCHIBATh CTPOKH;
COCIMHSITH CTPOKH;
HaxOJIUTh JUINHY CTPOKH;
BBIPE3aTh YACTh CTPOKU;
HaxOJIUTh MOJCTPOKY B CTPOKE;
HaxOJIUTh KOJIMYECTBO CJIOB B CTPOKE;
ONMCHIBATH CIIUCKH;
BBOJIUTH JIEMEHTHI CIMCKA;
- BBIBOJUTH 3JIEMEHTHI CIIUCKA;
- BBIIIOJIHATh TIOUCK DJIEMEHTA B CIHUCKE, MOMCK MHUHUMYMa M MAaKCHUMyMa, HaxOXICHHUE
CYMMBI JIEMEHTOB CITUCKA;
- WCIIOJIb30BAaTh BJIOKEHHBIE CIIUCKHU;
- MIPUBOIUTH IPUMEPHI UCIOIH30BAHUSI BIIO’KEHHBIX CIIUCKOB (MATPHII);
- ONMCHIBaTh MHOKECTBA;
ONPEIENATh IPUHAJJIEKHOCTD 3JIEMEHTa MHOKECTBY;
BBOJIUTH JIEMEHTHI MHOKECTBA;
BBIBOJUTH 3JIEMEHTHI MHOKECTBA.
OTIpeAETATH BUJI OLIMOOK M HAXOIUTH OIHUOKU B IIPOTpaMMe.
- COCTABJIATh AJITOPUTMBI [Tl PELICHUS 3a4a4;
- peann30BbIBaTh AJITOPUTMBI Ha KOMIIBIOTEPE B BUJE MPOrPaMM, HAIIMCAHHBIX Ha SI3bIKE
Python;
- OTJI&KUBATh M TECTUPOBATh MPOrPAMMBI, HAallMCAHHBIE Ha st3bIke Python;
- MOHUMATh YU4EeOHYIO 3a/1a4y, aHAIM3UPOBATh JOCTIKEHUE Pe3yNbTaTta;
- JIENIaTh BBIBOJIbI B XO/I€ MOJTYYEHHBIX 33JIaHUI; CAMOCTOSITENIbHO BBICTPAUBATh JIOTUYECKUE
LIETIH PACCYXKIAECHUN;
- MOHUMATh MPUYMHBI ycliexXa/Heycnexa, KOHCTPYKTUBHO MPUHUMATh MPUYHHBI HEyCIeXa,
WCIIPABJIATH OMHUOKY ¢ MUHUMAJILHBIM YUaCTHEM T1/1arora;
- IJIAHUPOBATh CBOIO JESITENBHOCTb, HAXOJUTh OPUTHHAIBHBIC CIIOCOOBI BBIMOJHEHUS
MOCTaBJIEHHOM TBOPUYECKOM 3a/1auu;
- CO3/1aTh IPOEKTUPOBOYHYIO KOMAH/y U OPraHU30BaTh €€ JIEATEIbHOCTh;
- pa3paboTaTh TBOPYECKHUH MPOEKT MO MPEIOKEHHONW HIIM CaMOCTOSITENIHO BBHIOpAaHHOU




TEME B COCTAaBE TBOPUYECKOU I'PYIIIIbI;
- CaMOCTOSITENIBHO MOJATOTOBUTD MIPE3ECHTALIMIO U 3ALIUTUTD IIPOEKT.

Bonpoch! 111 MPOMEeKYTOYHOT0 KOHTPOJIS 10 YCBOCHHI) MaTepuajia
(IIpomedicymounwlii KOHMPOIL NPOBOOUMCS 8 NOCIEOHIOI) Hedelto 0eKaobps)

CocraBbTe BeIpak€HUE JJIs BbIUKCICHUs B UHTeprperatope Python 3 u BcTaBbTe B
I0JIE OTBETA PE3YJIbTAT BHIYUCICHUS:
11111-1111111

— npousBenenue yucesa 11111 (5 exunun) u 1111111 (7 exmunm)

3anummTe uncio 1.2345e3 B Buje AecATUHUHOM TpoOH.

CocTaBbTe M 3aNTUIINTE BRIPAKEHUE JTsI BBIYUCIICHUS:
2014.0"14(Bo3BecTuB 14 cTeneHn)
OOparuTe BHUMAaHKE Ha 3aMKCh YHCIIA: 3TO BEIIECTBEHHOE YHUCIIO.

IIpuBenuTe K HEJIOMY THILY YHCJIO0 2.99

PaccTraBbTecKOOKMBBBIPAKCHUN

aand b or nota and not b
B COOTBETCTBHUU C MOPSAKOM BBIYMCIICHHS BRIPAKEHHS (IPHOPUTETOM OTEPAITHii ).
Bcero notpebyercs 5 nmap ckoOoK (BHEIIHHE CKOOKH BXOJAT B UX YHUCIIO).

Haﬁ,ﬂI/IT € PE3YJIbTAT BbIPAKCHUS IJIA 3aJAHHBIX 3HAYECHUH a U b
y‘lI/ITLIB&fIT € pECrucCTp CMMBOJIOB IIPU OTBCTC.

a=True

b = False

aand b or notaand notb
OTMCTLT € BBIPAXXCHU A, 3HAUCHUA KOTOPBIX PABHBI True:

e "239"<"30"and 239 <30

e "239"<"30"and 239 > 30

e "239">"30"and 239 <30

e "239">"30"and 239 > 30
VYxkaxure PE3YIbTAT BBIPAKCHUS:
"123" + 42"

Kakoe 3HaueHue OyieT y nepeMeHHOH 1 mociie BBINOJIHEHUs (hparMeHTa nporpaMmsl?



https://ru.wikipedia.org/wiki/Десятичная_дробь

i=0
whilei<=10:
i=i+1
ifi>7:
i=i+2

CKOJIBKO UTeparuii UKIa OyIeT BHIIIOJHEHO B 3TOM ()parMeHTe MporpaMMbl?
i=0
whilei<=10:
i=i+1
ifi>7:
i=i+2

CKOJIbKO BCEro 3HakoB * OyJeT BBIBEJIEHO MOCIJIE UCTIOTHEHHS ()parMeHTa MporpamMmmal:
i=0
whilei<5:
print(**")
ifi % 2 ==0:
print("**")
ifi>2:
print("***")
i=i+1l

Omnpenenure, Kakoe 3HaYCHHE OyIET UMETh TIEPEMEHHAs | TOCIIE BHITOJTHCHHS
crnenyromero gparMeHTa nmporpaMMsl:

i=0

s=0

whilei<10:

i=i+1

S=s+i

if s >15:

break

i=zi+1

Onpez[eJmT €, KaAKOC€ 3HAYCHUC 6y,I[CT HMETHh IICPEMCHHAsA | I10CJIC BBIIIOJTHCHUA
cleayomnero pparMenTa mporpaMmsl:

i=0

s=0

whilei<10:

i=i+1

S=s+i

if s >15:

continue

i=zi+1




3ana'm AJIS MPOMEKYTOYHOTO KOHTPOJIA IO YCBOCHUIO MaTepuaJjia

Hanumure mpocToi KaIbKyIsATOP, KOTOPBIA CYUTBIBAET C I10JIb30BATEIBLCKOIO BBOAA TPU
CTPOKH: IIEPBOE YHUCIIO, BTOPOE YUCIIO U ONEPALHUIO, ITOCIIE YETO IPUMEHSET OIEPALUIO K
nn nmn

BBeIEHHBIM unciaM ("'nepsoe uucio" "onepauus" "Bropoe unciao') v BEIBOJUT
pe3ynbTaT Ha SKPaH.

[MoxnepskuBaemsbie onepanuu: +, -, /, *, mod, pow, div, rae
Mod — 3TO B3ATHE OCTaTKa OT JIEJIECHUS,

POW — BO3BEIICHHUEC B CTCIICHD,

div — 1e1o4YncIIeHHOE JeJIEHHE.

Ecnu Brimosiagercs JACJIICHUEC U BTOPOC YK CJIO paBHO O, H€06XO)II/IMO BBIBOJUTH CTPOKY
"Jlenenne Ha 0!".

OOpaTuTe BHUMaHKE, YTO Ha BXOJ1 IPOrpaMMe PUXOSAT BEIIECTBEHHbIE YUCIIA.

Kurenu crpansl ManeBuH 4acTO 3KCIEPUMEHTUPYIOT € IIJITAHUPOBKOM KOMHAT. KoMHaThI
OBIBAIOT TPEYTOJIbHBIE, IPSIMOYTOJIbHBIE U KpyTiible. YTOOBI OBICTPO BBIUUCIATD
KUIILJIOWAAb, TpeOyeTcs HanmucaTh MporpaMmy, Ha BX0J1 KOTOPOM MoAaéTcst TUM UTyphbl
KOMHATBI U COOTBETCTBYIOIIME TTapaMeTpbl, KOTOpasi Obl BHIBOIMJIA TUIOIIAh
MOJTYy4YUBIIEHCS KOMHATBI.

Jns yucna m B crpane MajieBUU UCTIOJIB3YIOT 3HaUeHue 3.14.

®dopmar BBOAA, KOTOPBIA UCHOJIb3YIOT ManeBUMILIbL:

TpeyronbHHUK

a

b

c

20e a, b u c — onunvl cmopon mpeyzonvHuka

MPSIMOYTOJIbHUK
a
b

20e a u b — onunvl cmopon npamoy2onvHuKa

Kpyr
}

20e r — paouyc oKpy’cHoCmu

Hamuiwure nporpamMmmy, KOTopasd IoJiydacT Ha BXOA TpH LCJIbIX YHCJIA, 10 OAHOMY YUCITY
B CTPOKE, U BBIBOJAUT HAa KOHCOJIb B TPU CTPOKHU CHAYAJIa MAKCUMAJIbHOC, ITIOTOM
MHHHUMAJIbHOC, MMOCJIC YE€TO OCTAaBIICCCA YHCJIO.

Ha BBOZ MOT'YT TOAaBaTbCA U IOBTOPAIOIIUCCA YHUCJIIA.

[Tamra oueHsb JTIOOUT KaTaThCS Ha 06IJ_I€CTBCHHOM TPaHCIIOPTEC, a ToJIrydasd 6I/IJ'ICT, Cpasy
IIpOBEPACT, CUACTJIUBBIN JIN CMY IIOaJICA. buner cunraercs CHACTJIMBBIM, €CJIM CyMMa




MEPBBIX TpeX HU(p COBMATAET C CYMMOU MOCIEAHUX TpeX Ludp HoMepa OueTa.

Opnako [lama oyeHb MII0XO CYUTAET B yME, [I03TOMY ITOIIPOCHII Bac HallKCcaTh
[IporpaMMmy, KOTopasi IPOBEPUT PABEHCTBO CYMM U BbIBeJeT "CUacTIuBBINA", €CIIM CyMMBI
coBMmagaroT, U "OOBIYHBINA", €CIIN CYMMBI Pa3JTUYHBI.

Ha Bxom nporpamme nmogaéres crpoka u3 mectu mudp. (Ilpumep:123321)

BriBoTE HYKHO TONBKO ¢JI0BO "CuacTimBeiii" nin "OOBIUHEIN", ¢ O0IBIION OYKBEL.
b

Hamummure mporpaMMy, KOTOpast CYMTHIBAET ¢ KOHCOJIM YHCTIa (10 OJJHOMY B CTPOKE) JI0
TeX Mop, OKa CyMMa BBEJIEHHBIX Yucel He OyneT paBHa 0 u cpa3y mocJjie 3Toro
BBIBOJUT CYMMY KBAJpPaTOB BCCX CUNTAHHBIX YHUCCII.

[NapanTHpyercs, 4To B KaKOW-TO MOMEHT CyMMa BBEAEHHBIX YHCEN OKakeTcs paBHOH 0,
10cJIe 3TOr0 CYNTHIBAHUE NMPOJ0JIKATH HE HYKHO.

B nmpumepe MbI cauteiBaeM uncia 1, -3, 5, -6, -10, 13; B 3TOT MOMEHT 3aMedaeM, 4To
CyMMa 3THX YHCEeJI paBHA HYJIIO U BBIBOJIUM CYMMY MX KBaJIpaToB, He oOparas
BHHMAaHUS Ha TO, YTO OCTAJIMCH €I HE TPOUNTAHHBIC 3HAUCHUSI.

Hanumure nporpammy, KoTopasi BIBOJIUT YacTh MociienoBarebHOCTH 1 223334444
55555 ... (uncio moBTOPSIETCS CTOJBKO pa3, yeMy paBHO). Ha Bxoa mporpamme
nepenaéTcsi HeOTPUIATETBHOE 1EJI0€ YHUCIIO N — CTOJIBKO 3JIEMEHTOB
MOCJIEI0BATEILHOCTH JOKHA 0TOOpa3uTh mporpamMma. Ha Bbixoae oxuaaercs
MOCJIEI0BATEILHOCTD YHCEJ, 3alTUCAHHBIX Yepe3 Mpo0es B OJHY CTPOKY.

Hanpumep, ecau n =7, To nporpamMma JoJi>kHa BeiBectd 1 22 3 3 3 4,

BriBeure Tabnuily pazmMepoM NXN, 3amoHeHHY0 ynciaMu oT 1 10 N*2 no criupanw,
BBIXOJISIICH U3 JIEBOTO BEPXHETO YIila M 3aKPYYCHHOU 110 YaCOBOH CTpeIKe, Kak
MOKa3aHo B mpumepe (31ech N=5)
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