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ITACITIOPT ITPOI'PAMMBbI

IloiHOe Ha3BaHHUe IMporpaMmal

«[IporpammupoBanue Ha s3b1ke Pythony.

ABTOp NpPoOrpaMmsbl, 10JKHOCTh

Jleccep Hukura OneroBud, yuntenab HHOOPMATUKH

Buj nporpamMmmel

(6blOOp  6UOQ  NpocpaMMbL  HA
OCHOBAHUU NON0JICEeHUs 0
npozpamme llenmpa)

— 10 CTENEHH aBTOPCTBA — MOJU(PUIIUPOBAHHAS;
— TI0 YPOBHIO OCBOEHUS — OOILIEKYIbTYPHAS;
I10 YPOBHIO CJIOKHOCTH — CTapTOBLIﬁ.

HanpaBieHHOCTHh IPOrpaMMbl

— TCEXHHUYCCKasd.

Bua nesitesibHOCTH

(6blOOp 6UOa OesmenbHOCMU HA
OCHOBAHUU NONOMHCEeHUs 0
npoepamme Llenmpa « Cozeezouey)

WudopmanronHas KynbTypa ¥ WH(POPMALMOHHBIC
TEXHOJIOTHUH.

Cpok peasuzanum

1 rox, 156 gaca.

Bo3pact yuammxcs 12-18 ner.
@opma peasu3alii NPOrpaMMbl | TPyIIIOBasl.
dopma opranm3zanuu | Kiacc.
00pa3oBaTeJILHOM 1eATeJIbHOCTH

(wkona, cmyous, K1y0,

00veodunernue, Xop, aHcamoib u op.,
H4  OCHOBAHUU  NOJOMNCEHUs O
oemckom obwvedunenuu Ilenmpa
«Co3zsez0uey)

Ha3zBanue o0neauHeHus

(ModHCEM OMAUYAMbCA, A MOdHCEm
0yoauposams Hazeauue
npocpamml)

LlenTp ryMaHUTapHOTO H UU(POBOrO pPA3BUTHS
«Touka pocra»




PA3JEJI 1. KOMIIVIEKC OCHOBHBIX XAPAKTEPUCTHK ITPOI'PAMMbI

1.1. IHosicHuTeIbHAA 3aIIUCKA

3ajaya IOCTPOEHUS B CTpaHE HOBOW HMHHOBALlMOHHOW 3KOHOMHMKU M JOCTH)KEHHUS
TEXHOJIOTUYECKOT0 YpOBHs, 3alulaHupoBaHHOro KoHuenmuen 10JrocpodyHoro COLUaIbHO-
IKOHOMHUYECKOTr0 pa3BuThs Poccuiickoit @enepanuu 1o 2020 roga 1 J0Ar0CPOUYHBIM IPOTHO30M
Hay4HO-TEXHOJOTHUYecKoro pa3Butus Poccuiickoit @enepanmu 10 2025 roma, He MOXET OBITh
pemieHa 0e3 CYHIECTBEHHBIX H3MEHEHHMH CHCTEMBl JOTOJIHUTEILHOTO O0pa3oBaHMS JIETEH,
CO3J1aHMs HOBBIX 00LIepa3BUBAIOLINX MPOrPAMM TEXHUUYECKON HAIPaBIEHHOCTH.

M3MeHeHne B3IIISI10B HA MPOrpaMMHPOBAaHUE KaK HayKy, €0 MECTO B CHCTEME Hay4yHOIO
3HaHUs TPeOyeT CYIIEeCTBEHHbIX U3MEHEHHH B coJiepKaHnu 00pa30BaTeNbHOrO npouecca. B cBsazu
C 3TUM 0cO0YyI0 aKTyaJbHOCTh MPUOOPETAIOT PACKPBITHE JMYHOCTHBIX PE3EPBOB YYAILIUXCS U
CO3Jl1aHHE COOTBETCTBYIOIIEH 00pa30BaTEeIbHON CPe/Ibl.

OO1enenarornyeckasl HaIpaBJIEHHOCTb 3aHATHM — rapMOHU3alUs WHIUBUAYAIbHBIX U
COLMAIBHBIX aClEKTOB OOY4YEeHHs B OTHOIIEHUM K MH()OPMALMOHHBIM TEXHOJOTHSIM. YMEHHE
COCTaBJIAITh AJITOPUTMbI PELIEHUS U HABBIKM IPOIPAMMHUPOBAHUS SIBJISIOTCS 3JIEMEHTaMH
UH(POPMALIMOHHON KOMIIETEHIIMU — OJHOM U3 KJIIOYEBBIX KOMIIETCHIIMHA COBPEMEHHOH IIKOJIBI.
YMeHue HaxoIuTh pElIeHUE, COCTABIATh AJTOPUTM PELIEHUS U PEATU30BaTh €ro C MOMOLIbIO
A3BIKOB [IPOrPaMMHMPOBAHUS — HEOO0XOAUMOE YCIOBHE MOJArOTOBKM COBPEMEHHBIX YUaIHUXCS.
Ocobast posib OTBOJMTCS IIMPOKO TMPEICTABIECHHON B Kypce cucTeMe pedIeKCUBHBIX 3aJlaHHA.
OcBoenue pedriekcuy HalpaBIeHO Ha OCO3HAHUE YYaIllUMUCS TOTO BaXKHOT'O 00CTOSATENILCTBA, YTO
Hapsily ¢ pa3zpabaThlBa€MbIMU UMU MPOAYKTaMHU B BUJE NPOTrPaMM Ha KOMIIBIOTEPE POKIACTCS
OCHOBOIIOJIAralOIIMi 00pa3oBaTeIbHBIN MPOAYKT: OCBOEHHBIH MHCTpyMeHTapuil. FIMEeHHO 3TOT
00pa3oBaTeNbHBIA MPOAYKT CTAaHET 030 JJIsi TBOPUYECKOT'O CAMOBBIPAKEHUS YHalIuXcsi B popme
pas3IMYHBIX IPOTPAMM.

Huxakas cuctema 3amad, kakoi Obl XOpoIlei oHa HU Oblja, HUKaKWe TPEHWHTHU MaMSTH,
BHUMaHMUA M T. II. HE JAIOT TOro 3¢¢eKkra, KOTOPblii BO3HMKAET B Clydyae, €CIM Yydalluecs
OCO3HAIOT HEOOXOJUMOCTh DPELIEHUS TE€X WM MHBIX 3aJad, €ClIM y HUX HOSIBISETCS OCTpas
HE00XO0/IUMOCTh K MPEOJIOJICHNUIO NHTEIUIEKTYaIbHBIX TPYIHOCTEH.

Copnepxanue o0ydyeHus, MpeacraBieHHoe B mporpamme «lIporpammupoBaHue Ha si3bIKe
«Python», mo3Bonser BecTH oOyuyeHHME B pPEXHME AaKTyaJlbHOro TMO3HaHMs. IlpakThueckas
HAIpaBJIEHHOCTh Kypca Ha CO3/IJaHME BHEIIHMX O0pa30oBaTENIbHBIX IMPOIYKTOB — OJIOK-CXEM,
ITOPUTMOB, IPOTPaMM — CIIOCOOCTBYET BBISBJICHHUIO (PAKTOB, KOTOPbIE HEBO3MOXHO OOBSICHUTH
HAa OCHOBE MMEIOIINXCS Y yJalluXcs 3HaHUH.

AKTYaJIbHOCTB IPOrPaMMBbI COCTOUT B TOM, YTO aKTHBM3AIHs T0O3HABATEIBHOTO ITpoLiecca
MO3BOJIIET ydaliumcsi 0osiee MOJTHO BbIPaXKaTh CBOM TBOPYECKHM MOTEHIMAT U Peai30BbIBATh
COOCTBEHHBIE HJIeM B M3y4aeMoW 0O0JacTH 3HAHUM, CO3AAaET NMPEANOCHUIKM MO MPUMEHEHUIO
MH(OPMALIMOHHBIX KOMIIETEHIIMM B Jpyrux YydeOHBIX Kypcax, a TakXkKe CII0COOCTBYET
BO3HUKHOBEHUIO JajbHEH MOTHBAlUM, HANPABICHHON Ha OCBOEHHE Mpodeccuil, CBA3aHHBIX C
pa3paboTKOI TPOrpaMMHOTO OOECTICYEHUSI.

Kypc cayxuT cpeactBoM BHYTpUNIPO(UIBHON crenuanu3auud B 00JacTH  HOBBIX
MH(OPMALIMOHHBIX TEXHOJIOTHM, YTO CIIOCOOCTBYET CO3/JaHUIO JTOTIOJHUTEIBHBIX YCIOBUN st
NPOSIBJICHUS] WHAMBUIYAIbHBIX 00pa30BaTENIbHBIX WHTEPECOB YYAIMXCS, HX AajbHEHIIen
poeCCHOHATBHON OPUEHTAIIHH.

OT1iM4uTeIbHbIE 0COOCHHOCTH NPOrPAMMBI:

KiroueBoit 0coOEHHOCTBIO Kypca SIBISIETCSl €ro HamnpaBlIeHHOCTh Ha (OpMUPOBAHHE Y
y4alluXxcsl HaBBIKOB ITOMCKA COOCTBEHHOI'O pEIIEHHUs MOCTaBIEHHOW 3a/lauyM, COCTaBJICHHUS
ITOpUTMAa PELIeHMS] U €ro Peau3alii ¢ TOMOIIBIO CPEICTB MPOrPaMMHUPOBAHMUS.

LlesecooOpa3HocTh  MporpaMMbl  BbIpakeHa B 1M0AOOpe  MHTEPAKTUBHBIX U
MPaKTUKOOPUEHTUPOBAHHBIX (OPM 3aHATHM, CIMOCOOCTBYIOMMX (DOPMUPOBAHUIO OCHOBHBIX
KOMIIEeTeHINH (MH()OPMAIIMOHHBIX, KOMMYHHUKATHUBHBIX, KOMIIETCHIIUI JINYHOTO Pa3BUTHS U JP.).

IIpakTHYeckast 3HAYUMOCTb:



B pamkax npemmaraemoro kypca «lIporpammupoBanus Ha s3eike Python» u3ydenne ocHOB
IporpaMMHUpPOBaHus Ha si3bIke Python — 3TO He CTONBKO CpEeaCTBO MOATOTOBKH K Oymylei
poecCHOHANBHOM JEeSTENbHOCTH, CKOJIBKO (DOPMUPOBAHHE HOBBIX OOIIEMHTEIICKTYaTIbHBIX
YMEHMM U HABBIKOB: pa3[eICHHE 3aJaud Ha 3Tallbl PELICHHs, IOCTPOCHUE ANrOpUTMa U Ap.
OcoOyto posb MPOrpaMMUPOBAHKE CITYKUT JUIsl (POPMUPOBAHMS MBICTUTENBHBIX U IICUXUYECKUX
IIPOLIECCOB yYalluxcs (BHUMaHUE, MaMATh, JJOTUKA), OCBOEHUS IPUEMOB YMCTBEHHBIX JIEHCTBUIA,
CaMOCTOSITENIbHOTO HaXOKJIEHUSI U COCTABIICHUSI aJITOPUTMOB PEIICHMS 33/1a4, YMEHUSI CTPOUTH
MOJIeIH, YETKO M JIAKOHUYHO PEalM30BBIBATH dTalbl pelleHus 3anad. lcrosib3oBaHME 3THX
BO3MOXXHOCTEH ISl (JOPMHUPOBAHUSI MPEIMETHBIX M METAlpPEeIMETHBIX Pe3ylIbTaTOB y4YalIUXCs
OCOOEHHO BaXHO, T.K. MMEHHO OHM AaKTUBU3HMPYET IpPOLIECC HHIMBUIYaTbHO-TUYHOCTHOIO
CTaHOBJICHUS yYallluXCsl.

AzpecaT nporpamMmsl

JononuurtenbHast oOuiepasBuBatonias mnporpamma «lIporpammupoBanne Ha s3bIKE
Python» paccunrana nHa nereit 12—-18 ner, mposBIAONMX HHTEpeC K HHPOPMALMOHHO-
KOMMYHHKAIIIOHHBIM TEXHOJIOTHSIM. Yyaluecs 00beIUHEHHS SABIISIOTCA Pa3HBIMU 110 BO3PACTY U
counanbHOMy craTycy. OObelnHEHUE KOMILJIEKTYETCS Ha OCHOBAaHUU 3asiBICHUN 3aKOHHBIX
npecTaBuTenel yyamuxcs (camux yyammxcs ¢ 14 sner). ['pynnst ¢popMupyroTces U3 MKOIbHUKOB
pa3HOro BO3pacrta Ha J00pOBOJIbLHOM BHEKOHKYPCHON OCHOBE.

[IporpamMmma cocTaBieHa ¢ Y4ETOM WHIUBUIYadbHBIX W BO3PACTHBIX OCOOCHHOCTEH
yuamuxcs. IIcHxoJoro-nmegarorndeckue OCOOCHHOCTH YYalIMXCS ONPEACISIOT U METOIbI
WHAUBUAYaIbHON pabOTHI MeAarora ¢ KaKIbIM U3 HUX, TEMITbI POXOKIEHUS 00pa30oBaTebHOTO
MapuIpyTa.

Oco0eHHOCTH OpraHu3anun 00pa3oBaTeIbLHOIO MpoLecca
- O6bem mporpamMmel: 156 yaca.

- Cpok peanu3zanuu nporpamMmmsl: 1 ro.
—  Pexxum oOyuenus: 2 pa3a B HEJEIO 10 24aca.
—  @opma oOyuyeHHs: OUHAsl.
- Ocobennoctu Habopa: CBOOOTHBIM.
- Bua rpynnsl: cpeaHemKoIbHast.
- CocraB rpyIibl: TOCTOSTHHBIM.

MeTtoauyecKkue NPUHIUIBI IPOTPAMMBbI
- MPUHLMIT Pa3BUTHUS: Pa3BUTHE WHIAUBUAYAIbHBIX CIOCOOHOCTEH, OOILIEH KYyJIbTYpHI,
HaBBIKOB TBOPUECKOW MPOAYKTUBHOMN JEATEIIBHOCTH 00YJarOIUXCS;
- MIPUHIIMII JEMOKpPATU3Ma: MIPaBO KaKJ0ro CyObeKTa CUCTEMbI TEXHUYECKOTO
TBOpPYECTBA Ha BEIOOP CBOEH TPAEKTOPHUU PA3BUTHUS;
- npuHUMI 1uddepeHnanuy 1 MHIMBUyaIu3aluid o0pa30BaHus: BbISIBICHUE U pa3BUTHE
croco0HoCTeH 00yyaromuxcst B 00J1aCTH TEXHUYECKOTO TBOPYECTBA, 0OecrieueHNe UX Pa3BUTHS B
COOTBETCTBUU C MMOTEHIIMAJIOM, HHANBUAYAIbHBIMU BO3MOKHOCTSIMU U UHTEpECAMU;
- HOPUHIUI KYJIBTYpPOCOOOPA3HOCTU: OPHEHTAIMsI Ha MOTPEOHOCTH OOIECTBa U JTUYHOCTU
yyalmxcs, eAMHCTBO YEJIOBEKa M COLMOKYJIbTYPHOU Cpelibl, afanTalns JeTell K COBPEMEHHBIM
YCIIOBUSAM KM3HU OOIIECTBA;
- MIPUHIIMII €JUHCTBA Y4eOHOTO ¥ BOCIIUTATENILHOTO MpOIiecca;
- INPUHLIMII  CUCTEMATHUYHOCTH M IIOCIEJOBATEIbHOCTH: BHadale  MCIOJb3YeTCs
PENPOIYKTUBHBIM M WHTEPAKTUBHBI METOIbl YCBOEHHUS 3HAHUN C IOCTENEHHBIM BBEJICHHUEM
npoOJIEMHOT0 MeTO/1a 00Y4EHUsI, METO/Ia ITPOEKTA.

®opMbI 00y4eHHS M 3AHATHH
Otbéop  MeromoB  OOy4yeHHs] ~ OOYCIOBJIEH  HEOOXOJUMOCTBIO ¢dbopMupoBaTh
UHQOPMAIIMOHHYI0O M  KOMMYHMKATUBHYIO KOMIIETEHTHOCTH y4YallluXcs, peaJu30BbIBATh
JMYHOCTHO-OPUEHTHPOBAHHOE  OOydYeHHWe, HANpaBlsATh HMX Ha CaMOCTOSTENBHOE peIIeHUEe
pa3HooOpa3HbIX Mpo0iieM, pa3BUBATh UCCIIEIOBATENbCKAE U TBOPUECKUE criocoOHocTH. Perienue
JAHHBIX 33]1a9 KPOETCsl B OpPTaHH3alNy JIeITEITLHOCTHOTO TI0AX0/1a K 00y4eHHI0, B TPOOIEMHOM



U3JI0)KEHUM MaTepuana IeJaroroM, B IEpexoAe OT penpoayKTHMBHOTO BHAa pPaboOT K
CaMOCTOATEIIbHBIM, ITOMCKOBO-UCCIIEI0BATEIbCKAM BHJAaM JAesATeNbHOCTH. IloaTOMY OCHOBHadA
METO/AMYECKas YCTaHOBKAa B JAHHOM Kypce — OOyuyeHME yJaluXcsi HaBbIKaM CaMOCTOSITEIbHON
TBOPYECKOU JEATEIBHOCTH.

Teopus npenogHocutcs B popme 6ecesibl, IBPUCTUUECKOM Oecelibl, Mpe3eHTanuu, 0030pa
U T.IL.

[IpakTuyeckue 3aHATUS NPOXOIAT B (OpME TECTUPOBAHMS, MPAKTHKYyMa, COBMECTHOM
NPOJYKTUBHOM JEATEIFHOCTH, MOJACIUPOBAHUS U 3alIUTHI MPOEKTOB, MPOOIEMHOM H3II0KECHUU
MaTepuaa, ¢ IOMOIIBI0 KOTOPOroO AETH CaMH PEIIAIOT [I03HABATEIIbHBIE 3a1a4H.

1.2. esab 1 321244 NPOrPaMMbI
Heab: CnocoOcTBoBaTh (POPMHUPOBAHUIO  TBOPYECKOW JIMYHOCTH,  OOJIAAroNIei
MH(OPMALMOHHBIMU KOMIIETEHIMSIMH, BaJleioleil 6a30BbIMU MOHATUSIMHU TEOPHH aJITOPUTMOB,
yMeroIIel pa3padareiBaTh 3QPEKTUBHBIC AITOPUTMBI U PEATM30BBIBATh X B BHJIC TPOTPAMMBI,
HAIMCaHHOM Ha si3bIKe mporpammupoBanus Python.

3apaun
1. OO0pa3zoBare/ibHbIE:
- MO3HAKOMUTh C  MOHATHSAMH  aNrOpPUTMa,  BBIYUCIUMON  (YHKIMH,  S3bIKa
POrPaMMHUPOBAHHS,
- HAy4YUTh COCTABJISTh U YUTATh OJIOK-CXEMBI;
- c(hOpMHUPOBATH HABBIKU BBITIOJHEHUS TEXHOJOTUICCKON IETIOYKH pa3pabOTKH MpOoTrpamMm
CpeICTBaMU s3bIKa porpammupoBanus Python;
- OOBSICHUTH OCHOBHBIE KOHCTPYKIIMH sI3bIKa MporpaMMupoBanus Python, mo3Bossromme
paboTaTh C MPOCTHIMH M COCTaBHBIMU THUNAMHU JAaHHBIX (CTPOKaMH, CIHCKaMH, KOPTEKAMU,
CJIOBapsIMH, MHO>KECTBAMH );
- HAy4YUTh MPUMEHATh (PYHKIMU MPU HANKMCAHUU MPOTPAMM Ha S3bIKE MPOrPaMMHUPOBAHUS
Python;
- HAayYUTh OTIAXWBATh M TECTUPOBATh MPOTPAMMEI, JeJaTh BBIBOABI O paboTe ITUX
IPOTPaMM.
2. BocnurarejabHblie:
- BOCIIUTATh YBRXHUTEIHLHOEC OTHOIIECHUE K TPEMOJaBaTeIsIM U CBEPCTHUKAM, KYIbTYPY
MOBEJICHUS BO BPeMs 3aHATUN U COBMECTHOU MPOTYKTUBHOU NESTEIbHOCTH;
- chOpMUPOBATh KYJIbTYPY 3aHATHHA, HANpPaBICHHYIO Ha BOCIMUTAaHUE JHUYHOCTHBIX U
COILIMATIbHBIX Ka4eCTB;
3. PasBuBarouue:
- pa3BUTH MO3HABATENbHBIE MPOLIECCH (BHUMAaHUE, BOCHPUITHE, JOTHYECKOE MBIIUICHHUE,
amsTh),
- pa3BUTh KPEaTUBHOCTb,
- Pa3BHTH CITIOCOOHOCTH K CaMOpEaTU3aIIHH.


http://pandia.ru/text/category/vidi_deyatelmznosti/

1.3.

Conep:kanue nporpaMmbl

YyeOHbIii MJIaH

Ne
n/n

HaumenoBanue Tem

KoaundecTBo 4acoB

DopMbI
arrecranun/
KOHTPOJIfA

Bcero

Teopus

ITpakTuka

HHCTPYKTAXK 110 TEXHUKE
0€30IaACHOCTH B KOMIILIOTEPHOM
KJjiacce

2

2

Ormpoc

1.

Pa3znea 1. 3HaKoMCTBO ¢
si3bikoM Python

1.1

3anstue 1. OOuue cBeaeHus o
SI3bIKE

[IpakTnueckas padora:
YcranoBka nporpammsl Python

1.2.

3anstue 2. PexxuMmbl paboThl
[TpakTrueckas padora: Pexxumbl
pabotsl ¢ Python

1.3

Tect Ne 1. 3HakoMCTBO C
sa361KkOM Python

TectupoBanue,
pelieHue
MIPAaKTHUYECKUX 3a/1a4

Pa3nea 2. [lepemenHblie u
BBIPaKeHHs

11

2.1

3anstue 3. [lepemeHHbIe
[IpakTnueckas pabora: Pabora
CO CIPaBOYHOM CHUCTEMOM

2.2

[IpakTuyeckas pabota:
IIepemeHHbIE

23

3anstue 4. BolpaxkeHus
[IpakTnueckas padora:
Beipaxxenus

2.4

3austue 5. BBog 1 BEIBOX

2.5

Saugatue 6. 3amaun Ha
3JIEMEHTAPHbIE JEHCTBHS C
YHUCIaMHA

[IpaxTnueckas padora 2.5.
3ajaun Ha 3JIEMEHTapHbIE
JIEWCTBHUS C YMCIIaMHU

2.6

Tect Ne 2. BelpakeHus u
olepaum.

TectupoBanue,
pelienue
MIPAKTHUYECKUX 3a/1a4

Pa3pea 3. YcioBHEBIE
Npe10KeHUsl

28

22

3.1

3anasarue 7. Jlormueckue
BBIPXKEHHS U OTIEPATOPBHI.
[IpakTnueckas padora:
Jlornueckre BeIpaKeHUs

3.2

3ansaTue 8. Y CIoBHBIN
orepaTop
[IpakTnueckas padora:
«Y CIIOBHBII OIIepaTop»

33

SausaTre 9. MHOXECTBEHHOE
BETBJICHUE

TectupoBanue,
Pemenne
MIPAaKTUYECKUX 3a/1a4




[TpakTuueckas paboTta:
MHoOXeCTBEHHOE BETBJIEHIE

3.4

3anarue 10. Peanuzanus
BETBJICHHS B s13bIKe Python.
[TpakTudeckas paboTa:

«Y CIIOBHBIC OIIEPATOPHI»

3.5

CamocrosTenbHas padora Ne 1
10 TeMe «Y CIIOBHbIE
oneparopsl".

10

3.6

3anstue 11. 3adeTHas pabora
Ne 1. "CocraBienue nporpaMmm
C BeTBJICHUEM".

Tect Ne 3. "VcnoBHbie
onepaTopsI'.

Paznen 4. llukabl

46

37

4.1.

3anstue 12. Onepatop HuKia ¢
yCIIOBHEM

[IpakTruueckas padora "Hucna
dubonauun"

4.2.

3anstue 13. OnepaTtop 1uKiIa
for

[IpaxTrueckas pabora Pemenne
3ajjauu ¢ ukioMm for.

4.3.

Sansarue 14. BioxxeHnHnnlie
LIMKJIBI

[IpakTnueckas padora:
Peanuzanus MUKIMYECKUX
AJITOPUTMOB

4.4.

3anstue 15. Cinyyaiinsle yncna
[IpakTnueckas padora:
CanyyaiiHble uncia

4.5.

3anstue 16. [Ipumepst
peleHus 3a1a4 ¢ HUKIOM
[IpakTnueckas padora:
Pemienue 3aau ¢ HUKIIOM.

4.6

CamocrosTenbHas padora Ne 2
"CocraBieHue NporpamMm ¢
LUKJIOM"

10

4.7

Tect No 4. Tukibl

4.8

3anstue 17. TBopueckas
pabora Ne 1. "I[{uxier"

12

10

Tectuposanue,
pelieHue
MPaKTUYECKUX 3a/1ay,
TBOpUecKasi paboTta

Paszpen 5. @ynkuun

20

14

5.1.

3anstue 18. Co3nanue
byHKIMI
[IpaxTnueckas pabora
Co3nanue pyHKUMM

5.2.

3anasarue 19. JlokansHBIE
MepeMeHHBIC
[IpaxTnueckas padora
JlokanbHbIe IEpeMEHHEBIE

5.3.

3anstue 20. [Tpumepst
peleHus 3a1ay ¢

TectupoBanue,
pelieHne
MIPAaKTUYECKUX 3a1a4




UCTIOJIb30BaHUEM (DYHKITUI
[IpakTruueckas padora Pemenue
3a7a4 C UCIOJIb30BaHUEM

byHKINN

CamocrosTenbHas padora Ne 3

5.4 " " 10 2 8
1o Teme "OyHKIHNU
3anstue 21. PexypcuBHble
byHKIMN
33 [Tpaktuueckas padora 5.4. 2 ! !
PekypcuBHbIE QyHKIIMH
5.6 | Tect Ne 5. dynkuun 2 2
Pa3znen 6. Ctpokm -
6 N0CJ1e10BaTeIbHOCTH 10 3 7
CHMBOJIOB
3anstue 22. CTpoku
6.1. 2 1 1
[IpakTnueckas padora: CTpoku Pertteriiie
6.2. 3ausTue 23. Cpespl CTpoK 2 1 1 MPaKTUYECKUX 3a/1a4
3anstue 24. [Ilpumepsl
6.3 | PCIICHNS 33/1a1 CO CTPOKaMH 5 1 5
= | Ilpaktuyeckas pabota:
Pemenne 3amay co crpokamu.
7 Pasznea 7. Ci10:KHBIE THIIBI 17 7 10
JAAHHBIX
3anstue 25. Crnucku
7.1. 2 1 1
[Ipaktuueckas pabora: Cnucku
7.2 | 3anstue 26. Cpesbl CHUCKOB 1 1
3anstue 27. Criucku: NpuMepsl
pelieHus 3aaay
73 [IpakTtuueckas padora 7.2. 6 ! > Tectuposaue,
Pemienue 3a1a4 co cnuckamu Pemenne
7.4 | 3anstue 28. Marpuiibl 2 1 1 MPAKTHHCCKHX 3a1ad
7.5 | Tect Ne 7. Criucku 2 2
7.6 | 3ansarue 29. Koprexu 1 1
779 3anstue 30. Beenenue B 1 1
CIIOBapu
3anstue 31. MHoxxecTBa B
78 a3bike Python 2 ! !
Paznea 8. Cruanb
8 NPOrpaMMHPOBAHMSA U 17 7 10
OTJIA/IKA POTrPaMM
31 3anstue 32. Ctuip ) 1 1 Pelterie
TPOTPaMMHUPOBAHHS
Bauatue 33. OTnanka TPAKTHICCKUX 3ajad,
8.2 S— 2 1 1 IIpe3EHTALNS
3anstue 34. 3ader 1o Kypcy MPOEKTa, peprIeKcHs.
8.3 | «IIporpammupoBaHue Ha SI3bIKE 10 2 8
Python»
8.3 | 3ansaTue 35. Yro nanpue? 2 2
BCET'O 156 45 111




Conep:kanue y4e0HOro nJjiaHa

BBoaHoe 3ansitue (2 yaca).

Teopust: 3HaKOMCTBO C TUTAHOM PaboOThl 00beauHeHus, nHCTpyKTax 1o Th. Ipaktuka: Ompoc.
TpeHuHr Ha KOMaH1000pa30BaHUE.

Paszgea 1. 3nakomcTBO ¢ si3bikoM Python (6 yacoB)

Teopus: O6mme cBenenus o s3pike Python. Ycranoska Python Ha xommbioTep. Pesxxumbl paboTh
Python. Uto Takoe mporpamma. IlepBas mporpamma. CTpykTypa mporpamMmsbl Ha si3bike Python.
KommeHnTtapuu.

[Tpaktrueckas padota 1.1. Ycranoka nporpammsl Python Ilpaktuueckas padota 1.2. Pexumbr
pabotsl ¢ Python Tect Ne 1. 3nakomcTBO ¢ si3bikoM Python

Yuawuecs oonoicnwl snams / nonumamo:

- MIOHSTHE IIPOTPaMMBI;
- CTpYyKTypa nporpamMmsl Ha Python;
- pexxumbl padboTsl ¢ Python.
Yuawuecs oonorcnvl ymems:
- BBITNIOJIHUTH YCTAHOBKY IIPOTPaMMBl;
- BBIIIOJIHUTh MTPOCTEUIITYIO IPOrPaMMy B MHTEPAKTUBHOM Cpee;
- HamucaTb KOMMEHTApUH B IIPOrpaMMe.

Pa3znen 2. [lepemennbie u Boipa:kenus (11 yacon)

Teopus: Tunel nannbix . [IpeodpazoBanue Tunos. [lepemennsie. Oneparop npucBauBanus. Mimena
MIEPEMEHHBIX U KIOYEBBIE CIIOBA.

Boipaxkenus. Onepauun. Ilopsnok BbmosHeHus onepauuii. MaPa3nentuueckue
bynkiun. Kommnosumws.

Beon u BeIBOA. BBOA maHHBIX € KiaBuarypbl. BeiBoj maHHbIX Ha 3KpaH. [Ipumep
CKpUIITA, HCIOJb3YIOUIETO BBOJA M BBIBOJ JAHHBIX. 3a7auyd Ha B3JEMEHTapHbIE JIEUCTBUS C
yyciaMu. PelieHue 3a1a4 Ha aleMeHTapHbIe JEMCTBUS € YMCIaMHU.

[IpakTtrueckas pabota 2.1. Pabora co crnpaBounoi cuctemort IIpakruueckast padora 2.2.
IlepemenHsbIe

[Tpaktuueckas padota 2.3. BeipaxxkeHus

[TpakTnueckas padora 2.5. 3agauu Ha 31€MEHTapHble JIeicTBus ¢ uuciaamu Tect Ne 2.
BripaxkeHust 1 onepanuy.

Yuawuecs oonorcnvl 3namo / nonumams:

- O0I11yI0 CTPYKTYpPY IPOrpaMMBbl;

- THUIIBI IAHHBIX;

- LIEJIbIE€, BELIECTBEHHBIE TUIIBI JAHHBIX U ONIEPALUU HaJl HUMU;
- orepaTop MpHcBalBaHUs;

Pa3nen 3. YciaoBHble npeasioxenus (28 yacon)

Teopust: Jlornueckuit tun pgaHHbIX. Jlornmueckue BblpakeHHs U omepartopbl. CloXHbBIE
YCIOBHBIE  BbIpaXeHus (ormyeckue onepanuud and, or, not). VYcIOBHBI omeparop.
AnbpTepHaTHUBHOE  BbIOJHEHHE. [IpuMmepbl pemieHus 3a7ad C  YCIOBHBIM — OIEPATOPOM.
MHoxecTBeHHOE BeTBIeHHe. Peanunzarus BeTBieHus B a3bike Python.

[Ipaktrueckas padota 3.1. Jlornueckue Beipaxenus: [Ipaktudeckas padora 3.2. "Y croBHBII
oneparop" Ilpakrtuueckas pabota 3.3. MHoxecTBeHHOE BeTBieHue IIpakrtuueckas pabota 3.4.
"V cnoBHble onepatopsl”

CamocrosrensHas pabota Ne 1. Pemenne 3agad no Teme "Y ciioBHbIE onepatopsl”. 3adeTHas
pabota Ne 1. "CocraBiieHue mporpamMmm ¢ BETBICHHEM .

Tect Ne 3. "YcnoBHbie onieparopsl”.

Yuawuecs oonorcnvl 3namo / nonumams:

- Ha3HAa4YeHHE YCIOBHOTO ONIEPATOPA;

- croco0 3arucH YCIOBHOTO ONepaTopa;
- JIOTUYECKHUN TUI JaHHBIX;

- JIOTHYECKUE OTlepaTopsl or, and, not;



- VYyamuecs T0MKHBI yMETh:
- HCIOJIb30BaTh YCIIOBHBIN OIlEpaTop;
- CO3/1aBaTh CJIOXKHBIE YCIOBUS C MOMOUIBIO JIOTHYECKHX ONEPaToOpOB.

Pa3nen 4. HuxkJsbl (46 yacoB)

Teopus: Ilonstue nukia. Teno nukia. YcinoBus BbINOIHEHUS Tena nukia. Omneparop IUKIA ¢
ycnoBueMm. Omneparop nukina while. beckoneunble UKITBL. AJNbTepHATHBHAS BETKa MUKiIa while.
Oo6noBnenue nepemeHHoi. Kpartkas ¢opma 3ammcu oOHoBieHus. [Ipumepsl Hcmonb30BaHus
LIUKJIOB.

Omneparop nukia ¢ mapamerpom for. Omeparopsl ynpaBienus nukiom. IIpumep 3amaum
¢ wucnonp3oBanueM mukia for. Brmoxennesie muknbl. Lukiner B nuknax. Cry4aiiHble 4HcTa.
Oynkuusa randrange. @ynkuus random. [Ipumeps pereHus 3a1a4 ¢ HUKIOM.

[Tpaktuueckas padora 4.1. "Yucna ®dubonayun" I[Ipaktuyeckas padorta 4.2. Pemenue
3aa4u ¢ UKiIoM for.

[TpakTrueckas pabora 4.3. Peanuzanus MUKINYECKUX aropuTMoB [IpakTrueckas pabora
4.4. CnyyaiiHble yncia

[Ipaktuueckas padota 4.5. Pemenue 3amau ¢ mukiom. CamoctositenbHas padora Ne 2
"CocraBiieHue IporpaMm ¢ HUKIOM"

Tect Ne 4. Lukms

TBopueckas padora Ne 1. "[{ukibr"

Yuawuecs oonscnol 3name / nonumams:

- IIUKJIBI C YCIIOBUEM M UX BHJIBI,
- IIpaBuJia 3aIIMCH LIUKJIOB YCIOBUEM;
- Ha3Ha4YeHHE U 0COOEHHOCTH HMCIIOJIb30BAHUS IIHKIIA C TTApaMETPOM;
- (dbopmar 3amnrcu IuKIa ¢ IapameTpom;
- MIPUMEPHI UCTIOIB30BAHMS IUKIIOB PA3IMYHBIX TUIIOB.
Yuawuecs oonorcnvr ymems:
- OTIpe/IeTATh B IIUKIIA, HarnOoJiee yA0OHBIN 7S pelIeHrs TOCTAaBICHHOM 3a/1a4H;
- HCIOJIb30BaTh LIUKJI C YCIIOBUEM;
- OTIpENeNIATh 11€71ec000pa3sHOCTh MPUMEHEHUsI M HUCHOJb30BaTh LMKI C MapaMeTpoM Jis
pElICHHS TTOCTABJIECHHOM 3a/1a4Hu.

Paszpnen 5. ®ynkuum (20 yacos)

Teopus: Coznanue ¢pyakiuid. [lapamerpsl u aprymeHTsl. JIOKabHbBIE U TJI00aJIbHBIE TIEPEMEHHEIE.

[Torok BemMonHeHus. DOyHKIWU, BO3BpallalONIUEe pe3yabTaT. AHOHUMHBIC (YHKIIUH,
uHCTpyKIMs lambda. [Tpumeps! pemenus 3a1a4 ¢ HCIOIb30BaHUEM (PYHKIUH.

PexypcuBnble QyHkiuu. Boruucnenue ¢akropuana. Uucna dubonayuu. IIpaxtrueckas
pabora 5.1. Coznanue pyHKImit

[Tpaktuueckas padota 5.2. JIokanbHble IEpEeMEHHBIE

[Ipaktuueckas padota 5.3. Pemenne 3amau ¢ uicnonb3oBanueM ¢yHkiui [Ipaktuueckas
pabora 5.4. PekypcuBHble GyHKIUT

CamocrostenbHas padora Ne 3 o teme "®ynkuun" Tect Ne 5. @yHkuun

Yuawueca oonocnol 3name / nonumame:

- MoHsITHE QYHKIHH;
- CIOCOOBI ONUCAHUS (PYHKIUH;
- MPUHITUIIBI CTPYKTYPHOTO MPOTPAMMHUPOBAHMS;
- MOHSTUE JIOKAJIbHBIX IEPEMEHHBIX MOMPOrPaMM;
- NoHsTHE (OPMANBHBIX U (PAKTHUECKUX ITapaMeTPOB MOANPOrPaMM;
- Croco0 nepeaayy napaMmeTpos.
Yuawuecs oonorcnvl ymems:
- CO3/1aBaTh M UCIIOJIL30BaTh (PYHKIINUU;
- HCIOIb30BaTh MEXaHU3M [1apaMeTPOB IS Nepejaur 3HaUeHUH.
Pa3nen 6. CTpoku - nocjieqoBare/ibHOCTH CUMBOJIOB (10 yacoB)



Teopusi: CoctaBHOM THN JaHHBIX - cTpoka. [loctym mo wuHaekcy. JliMHa CTpOKHM H
oTpuuatenbHbie UHAEKCH. [IpeoOpazoBanue Tuno. [IpuMenenne ukiia s 06xoa CTPOKH.
Cpe3sl cTpok. CTpoku Henb3st u3MeHuTh. CpaBHeHHe cTpok. OmnepaTtop in. Moayinb string.
Omneparopsl 111 BCEX THUIIOB IOCJIENOBATEIbHOCTEN (CTPOKHM, CHUCKH, KopTexu). IIpumepst
peleHus 3a7a4 co CTPOKaMH.
[TpakTnueckas padora 6.1. Ctpoku
[IpakTrueckas pabora 6.2. Pemenne 3a1ad co cTpokamu.
Yuawueca oonocnol 3name / nonumamo:
- Ha3Ha4YeHHUE CTPOKOBOIO THIA JaHHbIX;
- OTIepaTopsl st pabOThI CO CTPOKAMU;
- poueaypbl 1 GYHKIUH 17151 pabOThI CO CTPOKaAMU;
- olepanuy co CTPOKaMHu.
Yuawuecs oonocnvl ymems:
- OIHCHIBATh CTPOKU;
- COEJIUHSTH CTPOKU;
- HaXOIUTh JUIUHY CTPOKH;
- BBIPE3aTh YacTh CTPOKHU;
- HaXOAMTb MOJICTPOKY B CTPOKE;
- HAXOIHUTh KOJIUYECTBO CIIOB B CTPOKE.
Pa3nen 7. Cio:xknble TUnNbI JaHHBIX (17 yacoB)
Teopust: Cnincku. Tun crimcok (list). Manekcsl. O6xon crnucka. [IpoBepka BX0XI€HUS B CIIHCOK.
JloGaBnenue B cnucok. CyMMHpoBaHHe WIKM U3MEHEHHeE criicka. OnepaTopsl A cruckoB. Cpessl
CIUCKOB. Y nanenue crnucka. KinonupoBanue cnrckoB. Crnucounblie napamerpbl. OyHKIUS range.
Crucku: mpuMepbl pelieHus 3a1a4.
Martpunpl. Bnoxxennsie crnincku. Matpuiisl. CTpoku M CHHCKH. ['eHepaTopbl CIHCKOB B
Python. Koprexu. [IpucBanBanme koprexeid. Koprexu kak Bo3BpaniaeMble 3HaUCHHS
Beenenue B cnoBapu. Tun cioBaps (dict). CnoBapusie onepanuu. CroBapHbIe METOIBI.
MhnuoxectBa B s3bike Python. MuoxectBa. MHoOXecTBeHHBI TuUIl JaHHBIX. OnucaHue
MHOXkecTB. Onepanuu, J0NYCTUMbIE HaJl MHOXECTBaMH: 00beJUHEHHE, ITepeceueHue, pa3HOCTb,
BKJItoueHue. Oneparop ornpenesaeHns NPUHAUIEKHOCTH 3JIEMEHTa MHOKECTBY.
[Tpaktuueckas padora 7.1. Criucku.
[TpakTueckas padora 7.2. Pemenue 3anau co cnuckamu. Tect Ne 7. Cniucku
Yuawuecs oonocnvl 3namo / nonumams:
- CJIO’KHBIE TUIIBI TAHHBIX;
- CIOCO0 OMMCAaHUSI CIIUCKA;
- croco0 J0CTyIa K 3JI€MEHTaM CIIHCKa;
- CIOCO0 OMMCaHMsI KOPTEXa;
- croco0 onucaHus CioBaps;
- OIlepalliH, BBIIOJIHAEMBIE CO CIIMCKaMH, KOPTEKAMHU U CIIOBApsMU;
- MTOHSITHE MHOYKECTBA,
- CIOCOOBI ONMCAHUSI MHOKECTBA;
- OTepaTopbl pabOTHl C MHOYKECTBAMH.
Yuawueca oonscnol ymems:
- OIUCHIBATh CITUCKU;
- BBOJIMTb JIEMEHTHI CIHMCKa;
- BBIBOJIUTH 3JIEMEHTHI CIIHCKA;
- BBITIOJHATH MOUCK JJIEMEHTa B CIHUCKE, MOMCK MUHUMYMa U MaKCHUMyMa, HAaXOXICHHE
CYMMBI 3JIEMEHTOB CIIHCKA;
- HCIIOJIb30BaTh BJIO’KEHHBIE CIIMCKH;
- MIPUBOUTH IPUMEPHI UCIIOIB30BAHUS BIIO’KEHHBIX CIIUCKOB (MaTpHI);
- OIHCHIBaTh MHOKECTBA;
- OTIpeETATh NPUHAJIIEKHOCTD AJIEMEHTa MHOXKECTBY;



- BBOJIMTb AJIEMEHTHI MHOXECTBA,

- BBIBOAUTH 3JIEMEHTHI MHOKECTBA.
Pazgen 8. Ctuib nporpaMMupoBaHus M 0TJaaKa nporpamm (15 yacoB)
Crtunb nporpamMMupoBanus. OTiagka nporpamm.
3adet no Kypcy «IIporpammupoBanue Ha si3bike Pythony
Yuawueca oonocnol 3name / nonumams:

- YTO TaKO€ CTHJIb IPOrPaMMHUPOBAHMUS;

- MIpaBUJIa UMEHOBAHUS OOBEKTOB;

- OCHOBHbBIE€ PEKOMEH/IALINYU MPU HAIUCAHUU IIPOTPAMM.
Yuawuecs oonorcnvr ymems:

- OTIPE/IETATh BUJI OIIMOOK M HAXOIUTH OIIUOKU B IIPOTpamMme.

- BBITIOJIHATHh TECTUPOBAHUE U OTJIAJKY IIPOTPAMM.

1.4. Ilianupyemblie pe3yJibTaThl 0CBOEHUS ITPOrPaAMMBbI
IlnannpyemMble pe3yabTaThl Kypca

B pamkax xkypca «IIporpammupoBanuss Ha s3pike Python» ywamumecss oBnaneBaroT
CJIEYIOIIMMU 3HAaHUSMH, YMEHUSMU U CIIOCO0aMU J1€ATEIbHOCTH:
- YMEIOT COCTABJIAITh AJITOPUTMBI JUIs pELIECHUS 3a/1a4;
- YMEIOT peau30BbIBaTh AJTOPUTMbI HA KOMIIBIOTEPE B BHJI€ MPOrPaMM, HANKMCAHHBIX Ha
s3bIke Python;
- BJI4/ICIOT OCHOBHBIMU HaBBIKAMH MTPOrpaMMUpPOBaHUs Ha si3bike Python;
- YMEIOT OTJIAKUBATh M TECTUPOBATh MPOTrPaMMBI, HaITMCaHHBIE Ha s13bIKe Python.

Cnoco0bl OleHNBAHNUS YPOBHS JOCTHKCHUH y4alIuxcs

[IpenMeToM QUMAarHOCTUKU U KOHTpPossl B Kypce «OCHOBBI MPOrpaMMHUPOBAHUS Ha SI3bIKE
Pythony sBisiroTcsi BHelIHUE 00pa3oBaTeNbHbIE MPOIYKTHl YUalIUXCS (CO3JaHHBIE OIOK-CXEMBI,
IpOrpaMMbl), a TaKK€ HUX BHYTPEHHHE JIMYHOCTHBIE KadecTBa (OCBOEHHBIE CIOCOOBI
NEeSTeNIbHOCTH, 3HAHUSI, YMEHHSI), KOTOPBIE OTHOCATCS K LIEJSIM U 337ja4aM Kypca.

KauecTBo BHemHel 00pa3oBaTeIbHON MPOIYKIIMY JKEIATEIBHO OIEHUBATH M0 CIETYIOIINM
rapaMeTpam:
- QITOPUTM JIOJDKEH OBITH ONTUMAJIBHBIM IO CKOPOCTH BBIIOJIHEHUS W MaKCHMAaJbHO
MIPOCTHIM B PEATTU3ALINU Ha S3bIKE POTPAMMHUPOBAHMS;
- IIporpamMma JI0JKHA BBINIOJIHATE ITOCTABJICHHBIE 3a/a4H;
- M0 CTENEHM «UUTAEMOCTH KOJa» (JOJKHBI OBITH COOJIIOJICHBI OTCTYIBI, 00s3aTeNbHOE
HaJIMyle KOMMEHTapueB K KOy MPOTrPaMMBI U T. [1.).
- [IpoBepka HOCTUTaEMBIX YUAITUMHUCS PE3yIbTATOB MPOU3BOAUTCS B CIEAYIONUX (hopmax:
- TEeKyIIUH peQIIeKCUBHBII caMoaHalu3, KOHTPOJb M  CAMOOLIEHKAa  YydyalluMHCA
BBITIOJIHSAEMBIX 33/IaHUIA;
- TEKyIlIasi AMarHOCTUKA U OLIEHKA Me1aroroM JeATeIbHOCTH YHAIUXCS;
- UTOTOBAsI OIIEHKA JIEATEIIbHOCTUA U 00pa30BaTENbHOM MPOIYKIIMH YUEHUKA B COOTBETCTBUU
C €ro MHAUBUAYAJIbHBIMU U BO3PACTHBIMU OCOOCHHOCTSIMU;
- HToroBslii KOHTPOJIL MPOBOAUTCSA B KOHIIE BCEro Kypca. OH COCTOUT U3 TECTUPOBAHUS U
pELIeHNs MPaKTUYECKOM 3a/1a4M, 3alllUThl TBOPYECKOTO MPOEKTA.

PA3JIEJI 2. KOMIIVIEKC OPTAHU3AIIMOHHO-ITEJATOI'MYECKHUX
YCJIOBUIA
2.1. KanenaapHsblii y4eOHbIH rpaguk
Pabora mo mporpamme ocymectBisiercss ¢ 01 centsOps mo 31 wurons. KaHukynbl He
peycCMOTpeHbI (cM. pusioxkeHue 1. «Pabouas mporpammay).
2.2. YcioBus peajM3aluy NPOrpaMMbl

Mamepuansho-mexuuueckoe obecneuenue:

—CTOJIBI JJI1 KOMIIBIOTEPA;

—KOMIIBIOTEPHBIE CTYJIbS;



—1Kadbl U AUIAKTHYECKUX MaTepHaioB, TOCOOUH;

—cIelualibHas 1 Hay4HO-TIONYJIsIpHas IUTepaTypa AJis Melarora 1 yqarmuxcs;

—KaHITOBaphI;

Hugpopmayuonnoe ovecneuenue:

—TEePCOHANIbHBIN KOMITbIOTEP (HA KaXKJOT0 y4aCTHHUKA);

—MYJIbTUMEIUMHBINA IPOEKTOP;

—BHJIEOMAaTEPUAIIbl Pa3HOU TEMATUKHU 110 TIPOTPaMMeE;

—OpPITEeXHUKA;

—BBEIXOJI B ceTh Internet;

Annapammnoe obecneyenue:

—IIponeccop ne Huxe Core2 Duo;

—O0nBem onepatuBHOM namsaT He HUKE 4 [6DDR3;

—JluckoBoe mpocTpancTBo Ha MeHee 128 I'0;

—MoHuTop Anaronaneio Ha MeHe 19’;

Ilpozpammnoe obecneuenue:

—Omnepaunonnas cucrema Windows 7 [IpodeccuonanbHast iaM BbIILE;

—HWurepnperarop Python Bepcuu 3.7 u BbImIE;

—IDE JatBrains PyCharm;

—Foxit Reader nnu apyroit npocmotopuruk PDF ¢daiinos;

—WinRAR;

—Ilaker opucHBIX Iporpamm;

—Adobe Photoshop nim qpyroii pacTpoBsiii TpaguuecKuii perakTop;

—JIro6oit Opaysep A UHTEpHET cepduHra.

2.3. ®opmbl aTTeCTANNHU (KOHTPOJIA)

Bxoasimmii KOHTPOJIb OCYILECTBIIAETCS ITPU KOMIUIEKTOBAHUY I'PYIIIbI B Hayasle y4eOHOro
roja. [Jenvy — OMpeAeTUTh UCXOIHBIA YPOBEHb 3HAHUH YJaAIIUXCS, OTPEIEIUTH (POPMBI M METOTBI
paboThI ¢ yJalTUMHCH.

dopma KOHmMPOA: TECTUPOBAHUE.

Texymuii KOHTPOJIb OCYLIECTBISETCS TIOCIE U3YyYeHHMsS OTHENbHBIX TeM, pasjena
nporpaMMbl. B TpakTHYecKOW JesITeTbHOCTH pPe3yJIbTaTHBHOCTh OILIEHHBAETCS KadyeCTBOM
BBIMOJIHEHUS] MPAKTUYECKUX paldoT, MOMCKY M OTOOpPY HEOoOXOAMMOro MaTepuaia, yMEHHUIO
paboTate C pa3IWYHBIMH WCTOYHMKAMU HH(pOpMAIUK. AHAIW3UPYIOTCS IOJIOKUTEIbHBIE H
OTpHIIATENIbHBIE  CTOPOHBI  PabOThI, KOPPEKTHpYIOTCA HenocTtaTku. KoHTponb 3HaHuUM
OCYIIECTBIISIETCSI ¢ TIOMOINBIO 33JaHUi Tenarora (perieHrne MPaKTHYeCKUX 3a/ad CPeCTBAMU
A3bIKa TPOTrPaMMHUPOBAHUA); B3aUMOKOHTPOJS, CAaMOKOHTPOJds W Jp. OHM aKTHUBU3UPYIOT,
CTUMYIIUPYIOT Pa0OTy YYalIuxcsi, TO3BOJSIIOT OoJiee TOJHO NPOSBIATH IMOJyYSHHbIC 3HAHMSA,
YMEHUS1, HaBbIKH.

IIpoMesKyTOUHBI KOHTPOJIb OCYIIECTBIIsICTCS B KOHIIE | mosryronust yaeGHOTO TOAa.

@dopma  KOHTpOJISA: TECT, pelIeHHE TMPaKTHUECKUX 3aJady  CpeJICTBAMM  sI3bIKa
POTPaMMHUPOBaHUSI.

HToroBplii KOHTPOJIL OCYIIECTBISETCS B KOHIIE YY€OHOTO roja.

dopma KOHTPOJIS: 3aIIUTa TBOPYECKOTO MMPOCKTA.

OTcnexnBaHue JIMYHOCTHOTO PA3BUTHUS YUAIIUXCSI OCYLIECTBIISIETCS METO10M HaOII0IeHUS,
aHKkeTHpoBaHWs. [lo wWroramM TmepBOro TOJYroAMs W 10 HTOTaM TojJia 3aTOJHSIETCS
«/lnarHoctuueckasi kKapTay, B KOTOpOil IPOCTABISAETCS YPOBEHb YCBOEGHUS MPOTPAMMBI KA IbIM
y4amumMcst O0beIMHEHUS.

2.4. OueHo4HbIe MATEPHAJIBI
Bxoasimmii koHTpOab: Tecmuposanue (Ilpunosicenue 2)
IIpoMeskyTOUHBIH KOHTPOJIL: Tecmuposanue, pewtenue 3aday ([lpunoscenue 3)



HToroBulii KOHTPOJIb: YyUaAWUMCA Npedsazaemcs CAMOCMOSMENbHO 6blOpamv memy
MBOPUECKO20 NPOEKMA U HA OCHOBAHUU MeMbl paspadbomamsv APOSPAMMY, HOACHUMENbHYIO
3anuUcKy, npe3eHmayuio.

2.5. MeTonnueckoe odecneuenne

[Iporpamma pa3paboTaHa Ha OCHOBE KOHUENTYalbHbIX HoJoKeHUl CrpaTteruu
WHHOBALIMOHHOTO pa3Butus Poccuiickoit ®enepanuu Ha nepuoa g0 2020 roxa.

MeToabl 00y4yeHus1:

1. CrnoBecHblii: 00BsICHEHHE HOBOTO MaTepHaia; paccka3 0030pHBIi ISt paCKPBITHS HOBOM
TEMBI; O€ce/Ibl C YUaIIUMUCS B MPOIECCE U3YUCHUS TEMBI.

2. Harnsaseli: npuMeHeHHE IEMOHCTPAIMOHHOTO MaTepuaia, HarjsIHBIX HOCOOuH,
MIPE3EHTALUN 110 TEME.

3. [IlpakTuyeckuii: HWHIMBHUIyaJIbHasi W COBMECTHAs MPOAYKTHBHAS JEATEIbHOCTD,
BBIIIOJIHEHHE YYaIllUMUCS ONPEIEICHHBIX 3a/IaHU, PEIICHHE 3aa4.

4. UHTepakTHBHBIN: CO3JaHUE CHEUUATBHBIX 3aJaHUM, MOJCIUPYIOLIUX PEATbHYIO
JKU3HEHHYIO CUTYAalUI0, U3 KOTOPOU yYalllUMCsl PeiaraeTcs HAauTH BBIXO/I.

TexunoJsioruu:

1. TexHomorust MpoOIEMHOro AUaora. Y4ammcs He TOIbKO COOOIIAI0TCs TOTOBBIE 3HAHM,
HO ¥ OpraHn3yeTcsi Takasi MX JAeSITeNIbHOCTb, B IPOLIECCE KOTOPOI OHM CaMHU JENAIOT «OTKPBITUS, Y3HAIOT
YTO-TO HOBOE M UCTIOJB3YIOT MOJTyYEHHBIE 3HAHUS U YMEHUS JUIsl PEILICHUS )KU3HEHHBIX 33/1a4.

2. TexHomoruss  KOJUIEKTHBHOTO  B3aUMOOOy4YeHHs  («OpraHM30BAHHBIA MO,
«codYeTaTeNbHBIA AUaIory, «KOUeKTUBHBIA crnocod obyuenus (KCO), «pabora yyamuxcs B
mapax CMEHHOrO  COCTaBa») IO3BOJIAET  IUJIOJOTBOPHO  pa3BUBaTb Yy  0OydaeMbIX
CaMOCTOSTENIbHOCTh U KOMMYHUKATUBHBIE YMEHHSI.

3. MUrpoBas texnomorusi. MrpoBas ¢opma B 00pa3oBaTelNbHOM IPOLIECCEe CO3MAETCS IIPU
TIOMOIIIM UTPOBBIX MPUEMOB M CUTYALIMiA, BHICTYHMAIOIIMX KaK CPEIACTBO MOOYKICHUS K JEATETbHOCTH.
CriocoOCTBYET Pa3BUTUIO TBOPUYECKUX CIOCOOHOCTEH, MPOIYKTUBHOMY COTPYIHUYECTBY C APYTUMU
yuamumucs. [Iprydaer K KOJJIEKTUBHBIM JICMCTBUSIM, HPUHATUIO PEIICHUH, YYUT PYKOBOIAUTH M
HOAYMHSATHCS, CTUMYJIUPYET PAKTUUECKUE HaBBIKU, pa3BUBAET BOOOPAKEHNE.

4. DneMeHTbl 3/10pOBbECOEPETalOINX TEXHOJIOTHN SBIISIOTCS HEOOXOIMMBIM  YCIOBHEM
CHIDKEHMS] YTOMIIIEMOCTH U IEPETPY3KH yUaIIXCS.

5. TIlIpoekTHas TEeXHOJOTHs IpeylaraeT MPaKTUYECKHUe TBOPUECKUE 3aJaHMs, TPEOYIOIIUe OT
y4JalMxcss UX NPUMEHEHHE Ul pelleHsl NpoOJeMHBIX 3aJaHui, 3HaHUS Marephana Ha JaHHbIN
ucropuueckuid sran. OBJlafeBas KyJbTypOW IPOEKTUPOBAHUS, IIKOJbHUK MPUYYAETCS TBOPUYECKH
MBICJIMTh, IPOrHO3UPOBATh BO3MOYKHBIE BAPUAHTBI PEILIEHHS CTOSIINX MEpe]] HUM 3a7a4.

6. HudopmarioHHO-KOMMYHHKAITHOHHBIE TEXHOJIOTUH AKTUBU3UPYIOT TBOPUECKHUIM MOTEHIHAIT
yYalMxcs; CHOCOOCTBYET pa3BUTHUIO JIOTHKM, BHUMAHMS, PEYM, IMOBBIIICHHIO KadyecTBa 3HAHUM;
(OpMHUPOBaHUIO YMEHHUS TTOJIb30BaThCsl HH(OpPMAIIME, BRIOMpATh 13 Hee HEOOXOMMOE IS TIPUHSATHS
peliieHus1, paboTaTth CO BCEMHU BHIIAMU WH(POPMAIMH, IPOrPAMMHBIM 00ECTIEUYEHUEM, CTICITMATEHBIMU
MpOrpamMMaMH U T.JI.



2.6. Ciucok JiuTeparyphbl

Hopmamugno-npaeogvie akmut u 0OKYMEHMbl
1. ®denepanpublii 3akoH «O0 obpazoBanuu B Poccuiickoit deneparumy ot 29.12.2012 Ne
273-03
2. [Ipukaz MunucrepctBa oOpazoBanusi W Hayku P® ot 29.08.2013 Nel008 «O06
YTBEPXKJICHUH TMOpPSAIKA OpPraHu3alid W OCYIIECTBICHHUS 00pa30BaTENbHOU JEATEILHOCTH IO
JOTIOTHUTEIBHBIM 00111e00pa30BaTeIbHBIM IPOrPaMMaM».
3. ITucemo MunuctepcrBa obpasoBanusi Poccuiickoit ®deaepanmu ot 18 uronst 2003 No28-
02-484/16 «TpebGoBanusi K coAepKaHHIO M O(OPMIICHHIO OOpa30BaTEIbHBIX IPOTpaMM
JIOTIOTHUTEIILHOTO 00pa30BaHus AeTeh»,
4. [TocranoBnenue [7aBHOrO TroCyAapCTBEHHOTO CaHUTapHOTO Bpadya Poccuiickoit
@eneparun ot 4.07.2014 1. «O6 yrBepxkaenun CanlluH 2.4.4.3172-14 «CanurapHo-
SMUAEMHOJIOTHYECKHE TPeOOBaHUS K YCTPOICTBY, COIEPKaHUIO U OPTaHU3alUU PeKUMa paboTh
00pa30BaTebHBIX OpraHU3AIi TOTOTHATEIFHOTO 00pa30BaHUS ACTCH».
5. Crparerus ”THHOBAIIMOHHOTO pa3BuTusa Poccuiickoit @enepanuu Ha nepuon 1o 2020 roaa.
Pacnopsxenue npaBurensctBa Poccuiickoit denepanun ot 08.12.2011 Ne 2227-p.
6. Konnenmuss pa3Butus JOMOJNHUTENBHOTO oOOpa3oBaHus jereil. PacmopspkeHue
[IpaBurtensctBa Poccuiickoit deneparuu ot 24 anpens 2015 rona Ne 729-p.
7. Crparerus pa3utusi Bocnutanusa B Poccuiickoit ®enepannu Ha nepuoa 10 2025 rogan.
Pacniopsxenue IlpaBurenscrBa Poccuiickoit ®enepanuu ot 29 mas 2015 roga Ne 996-p.

JTumepamypa onsa nedazoza

1. buznu, /IpBua M. Python. ITogpo6usiit cipaBounuk. — M.—CI16.: CumBon-ITntoc,
2010.

2. Jlytu, Mapk Python. CnpaBounuk. — M.: Busssmc, 2015.

3. OdunmanbHpIil caliT mporpamMMbl [ DJeKTpOHHBIA pecypc] — Pexxum mocryma:
https://docs.python.org/, cBOOOIHBIIA.

4. Caiit, cpena paspabotku ans sa3bika Python. [OnextponHBIH pecypc] — Pexum

nocrtyna: https://www.jetbrains.com/pycharm/?fromMenu, cBOOOTHBIA.

Jumepamypa ona pooumeneii u yuawjuxcs

1. Caiit / cmpaBouHble MaTepuaibl [DIEKTPOHHBIN pecypc] — Pexum npocryna:
https://metanit.com/python/, cBOOOIHBINA.

2. CaiiT / WHTepakTHUBHBIA COOpPHMK 3aJay JUisl MPaKTUKA MPOrpaMMHUpPOBAHUS
[DnexTpoHHBIi pecypc] — Pexum goctyna: http://pythontutor.ru/, cBOG0HBI.

3. Caiit / AnantuBHbIl TpeHaxep Python [DnexkTponnsiit pecypc] — Pexxum nocryna:
https://stepik.org/course/431 , cBOOOIHBIMN.

4. Caiit / cpena paszpabotku g s3bika Python [DnexktponHslil pecypc] — Pexum
nocrtyna: https://www.jetbrains.com/pycharm/?fromMenu , cBOGOTHBIH.

5. Caiit mpoekra Open Book Project. Ilpaktuueckue npumepsl Ha Python Kpuca

Meiiepca [DnexTpoHHBIH pecypc] — Pexxum noctyma: openbookproject.net , cBOOOTHBIA.



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
Bxoasiiuii KOHTPOJIb
Huskuit ypoens: 0-70% BBITTOIHEHHBIX 3aIaHUH;
Cpennuii ypoBeHsb: 70-85% npaBUIIbHO BBIIIOJIHEHHBIX 3aJJaHU;
Beicokuii ypoBens: 85-100% npaBUIIbHO BBIIIOJIHEHHBIX 3aJaHUM.
Jas yuammxces — 14-17 ner

| Damunus, Ums | |
1. W3 nmpsimoyroipHUKa BBIPE3aJId KBAIPaT CO CTOPOHOU X, MOMy4YHIIach (UTypa Kak
Ha pucyHke. Uemy paBHa cymma niudp y?

123

112

2. B andaBure mnemenn mymbOa-tom6a 32 OykBbl. Jlto6oe cIOBO B SI3BIKE ATOTO
IUIEMEHH COCTOUT M3 MSATH OYKB M JOJDKHO OJIMHAKOBO YUTATHCS CIIPaBa HAJIEBO U CJIEBa HANPaBo,
IIPU 3TOM IEpBbIE JIBE OYKBBI CI0Ba 00513aTENILHO PA3JINYAIOTCS, a TPEThsI COBIA/IAET C MATOMH.

Ka‘KOBO MaKCHMaJIbHOE KOJIMYECTBO CJIOB B TOM 5‘131)11(6?

3. Kars Hakienna Ha pyJieT TOHKHE TONEPEYHbIe KOJIbIIa TPEX pa3HbIX IBETOB. Ecin
paspe3ath 110 CepbIM KOJIbLIaM, MOJyYUTCs 25 KYCKOB pyJIeTa, €CiIM 110 MaJIMHOBBIM — 47 KYCKOB,
a eciy 10 3eJeHbIM — 31 KyCOK.

CKOJIBKO KYCKOB pyJieTa MOJIy4UTCs, €ClIU pa3pe3aTh M0 KoJbliaM BceX TPEX BETOB?

Ilpumeuanusn

Yq‘TI/ITe, YTO HAKJEUTh KOJIBLIO OJIHOTO I[BETa Ha K‘OJ'ILI_IO JPYroro HeJb3sl.

4. Ha pucynke nokasano pacrnonoxenue roposioB A, B, C u D u paccTosiHusI MEXITY
HUMH. TypHuCT BBIXOAMT M3 ropoaa B m coOupaercst moceTuTh OCTalbHBIE TOPOAA, MOOBIBaB B
Ka)XJIOM IO pasy.

KakoBa HauMeHbI1asi BO3MOXKHAS JITTMHA MapIIpyTa, €CIM OH XO4eT 3aKOHUYUTh CBOM MyTh B
TOM ke ropoje?

B
62 43
A C
27
S. Ourypku, obmeit Maccoit 432 rpamma, Mpu MOMOIIM HEBECOMBIX HUTEH U TUIaHOK

coOpaiy B KOHCTPYKIUIO, H300paXEHHYIO Ha pucyHke. OKazanaock, 4To Bce €€ YacTU HaXOAATCS
B paBHOBecHU. CKOJIbKO BECUT poMO?



zZﬂQZZdﬁZ&QZZZ&Q

B Ex ¥ g

6. JIromn mepee3karoT B ropoja, 3a TOJ YUCICHHOCTb JIFOJAEH YJABaWBaCTCA.
Ecnu nroau 3acenst Beck ropof 3a 12 neT, To CKOJIBKO JIeT MOHaI00UTCs, YTOObI 3aHATh JIUIIb
MOJIOBUHY Topojia?

7. CpaBuute napsl ciioB. CKOJIBKO Cpeid HUX MOJTHOCThIO UACHTUYHBIX ?
0/Sanmarco O/Samnarco
®.Wagonerrte ®.Wagonertre
A.S.Schmetterling A.S.Schnetterling
N.V.Murfreesboroque N.V.Munfreesboroque
P.S.Splendoursec P.S.Sglendoursec

| |
CeMb 4€eJI0BEK BBISICHAIN, KAKOW CErOfHs I€Hb HEAEIN.
ITepsriit ckazan: «llocnezaBTpa — BOCKpPECEHBE.
Bropoii: «Buepa 6bu1 OHEIETBHUK.
Tperwii: «3aBTpa Oyzmer cyoOoTay.
YetBepThlii: «3aBTpa OyneT cpenar.
[Iarerit: «Buepa Ob11 ueTBEpr».
Hlecroii: «Ilo3aBuepa ObLIO BOCKPECEHBEY.
CenpMmoii: «Ilo3aBuepa ObL1a cpenar.
Kakoii ceroass 1eHb Helenu, eciii Tpoe ounoaroTes?

8. Bam mpeokeHbl HECKOJNBKO BBICKA3bIBAHUN U CIEACTBHE M3 HUX (BBIIEIEHO
KUPHBIM).
Cornachsl 11 Bsl ¢ 3TUM cienctBuem?
1. Bce knénsl — pacreHus.
2. HexoTtopsie pacTeHHs OBICTPO KENTEIOT.
3HAYHUT, HEKOTOPbIE KIEHBI OLICTPO HKeJITEI0T.
Ha
Her
0. ['ycenuma mporpsizaeT si070K0 1uaMeTpoM 6 CAHTUMETPOB HACKBO3b 3a 16 CeKyH I,

BbLI€3as1 CHAPYKU MOJTHOCTHIO.
W3BecTHO, 4TO cepeuHy s0710Ka OHA HAUMHAET IPHI3Th YK€ Yepe3 6 CeKyH/]I Iociie Havyaja

IIyTH.
KakoBa myinHa ryceHHIIbl B CAHTUMETpax?




Hos ysammxes 11-13 jger

‘ Pamuins, Ums. ‘ ‘

1. HazoBute nBa umcna, y KOTOPHIX KOJIMYECTBO HU(P PaBHO KOIUYECTBY OYKB,
COCTABJISIONIMX Ha3BaHUE KAXKJIOTO M3 ITUX YHCEIL.

2. Cobaka Obu1a MpHBsi3aHa K JACCATUMETPOBOI BEPEBKE, a MPOILIA IBECTH METPOB.
Kaxk et aTo ynanocs?

3. Ectp nopora, no KOTopoi MOKET IpoexaTh TOJIbKO 0/1Ha MamuHa. [lo gopore exyr
JIB€ MAaIllMHBI: OJIHA C TOpbl, Apyras noj ropy. Kak uMm paspexarbcs?

4. ‘ Kak ¢ momo1pto ToJIbK0 0JTHOM Majaoyku 00pa3oBaTh Ha CTOJIE TPEYTrOJbHUK? ‘
5. ‘ B kakom Mecsiie 601T/IMBas JeBOYKA TOBOPUT MEHBIIIE BCEro? ‘
6. ‘ UTo CTaHOBUTCS Ha TPETh OOJIBIIIE, €CTIH €T0 MOCTABUTH BBEPX HOTaMu? ‘
7. [IpencraBbTe cede, 4TO BBI KOHIYKTOP. I10€3/1 BE3eT CTO BAaroHOB, B KaX/I0M BaroHe

10 xyne, B kasxgoM Kyne 4 naccaxkupa. CKOJIBKO J€T KOHOYKTOPY?

8. IOpa paspesas orpomuyro nuuny Ha 10 KyckoB. 3aTeM OH B3sUl OMH U3 KYyCKOB U
paspesain ero emnie Ha 10. [Tocie 3TOro U3 UMEIOIMXCs KYCKOB OH BBIOPAJ ABa U pa3pe3all KaXKIblii
u3 Hux Ha 10.

Bo‘npoc: CKOJIBKO KYCKOB MUl MOMy4niioch y KOpsl. ‘

9. B kommbroTepHON urpe Hy*)HO modenuts MoHcTpa. M3HayanbHo y FOpbl ObLIO
TOJIBKO 9 BhICTpenoB. Ho 3a kaxkaoe nmonasaHue oH Mmoryyall JOMOJIHUTENBHO elle 3 BhICTpea.

Bonpoc: Cxonbko pa3 KOpa nomain B 11eib, eciu Bcero oH BeicTpenui 30 pa3, u3pacxo10BaB
BCE BBICTpEJIbI?




Ilpunoscenue 3
HNToroBpiii KOHTPOJIb

JAmarnocTuyeckasi Kapra

Ne/ | Uma Bxoasimas IIpomeskyTou- Hrorosasn

n Hasl JAMATrHOCTHKA
Jlnarnoctuka TMATHOCTHKA

1

2

3+

Hroro B % H H

C C
B B

Pe3ynbTaTHBHOCTD OTCIICKMBACTCS C MOMOIIBIO KapThl HAOIIOIEHUH, aHATN3a Y4acTHsl JIeTel B
COBMECTHOM MPOJYKTUBHOW JAEATENBHOCTH, Pa3pabOTKU M 3aIIUTE TBOPYECKUX IPOEKTOB.
YcBoeHue nporpaMMbl BO3MOKHO 110 3-M ypoBHsaM: Hu3kuil (H), cpennuii (C), Beicokuii (B).
Hu3kwuii ypoBeHb

Yuawuecs oondxcubl sname / nonumama:
- TEXHUKY 0€3011aCHOTO MTOBEICHUS BO BpeMsl 3aHATUH;
- MIpaBUIIa TIOBEACHUS B OOIIIECTBEHHBIX MECTaX,
- noHsATHe nporpaMmsel Python; o01ryto cTpykTypy nporpaMmsl;
- OCHOBHBIE TUIIBI JaHHBIX;
- OIepaTop NPUCBaUBAHUS;
- Ha3Ha4YeHHE YCIOBHOI'O ONEPATOpa;
- CIOCO0 3aMUCH YCIOBHOTO OIIEpaTopa;
- JIOTHYECKHIA THIT JaHHBIX;
- JIOTMYECKHE OIepaTopsl or, and, not;
- OCHOBHBI€ ITUKIIBI C YCIIOBHEM;
- OCHOBHbI€ IIPABUJIA 3AMCHU IUKJIOB YCIOBUEM;
- (dhopMar 3anucu HUKJa ¢ HapaMeTpoMm;
- MOHATHE (QYHKIINY;
- OCHOBHBIE IPUHIIMITBI CTPYKTYPHOTO TIPOTPaMMHUPOBAHUS;
- MOHSATHE JOKAIBHBIX IEPEMEHHBIX MOANPOrpamMM;
- croco0 nepegadu napaMeTpoB.
- Ha3HaueHHEe CTPOKOBOTO THUIIA IAHHBIX;
- oTepaTopbl AJ1s1 pabOThI CO CTPOKAMU;
- OTepaIK CO CTPOKAMU;
- CII0co0 OIMMCAHUS CIIHCKA,
- CIOCO0 OMMCaHMS KOPTEKa,;
- croco0 onucaHus cloBaps;
- OCHOBHBI€ OTI€PALIUH, BHIITOIHAEMbIE CO CIIMCKAMU, KOPTEXKaMHU U CIIOBApSMH;
- MOHSITHE MHOXKECTBA,;
- CIOCOOBI ONTUCAHUS MHOYKECTBA;
- OTIepaTopbl pabOTHl C MHOKECTBAMH.
- YTO TaKO€ CTHJIb IPOrpPaMMUPOBAHMS;
- MIpaBUIIa UMEHOBAHUS O0BEKTOB;
- OCHOBHBIE PEKOMEHJAlUU NPH HAITMCAHUH IIPOTPAMM.

Yuawueca oonocnol ymems:



MMOHUMATh Y4eOHYIO 33/1a4y, COXPaHAITh €€ COJAEpKaHHE B MPOIECCE €€ BHIIOIHEHUS MO

PYKOBOJICTBOM TEAArora;

paboTath B mape, MaJioii IpyIiIe;

BBITIOJIHUTH YCTAHOBKY MPOTPaMMBI 10| PyKOBOJICTBOM I€arora;

BBITIOJIHUTD ITPOCTEHIITYIO IPOrpaMMy B UHTEPAKTUBHOM CpeJie;

HalMcaTh KOMMEHTApUH B POrpaMMe 01 PYKOBOJICTBOM T€/1arora;

peliaTh 3a7a4u Ha AIeMEHTapHbIe JEHCTBUS ¢ YUCIaMU;

KCII0JIb30BaTh YCJIOBHBINA OMEPaTOP;

OTIpe/eNATh BUJI IIUKIIA, HarnOoJiee yA0OHBIN /IJIs pelIeHrs TOCTaBICHHO 3a/1a4H;
KCIIOJIb30BaTh LIUKJI C YCJIOBUEM M0/ PyKOBOJICTBOM MEarora;

OTIpEIETATH 1EIeCO00Pa3HOCTh MPUMEHEHUS U MCIIOJIb30BaHUS LIUKIIA C TapaMeTpoOM IS

pemicHuA IIOCTaBJICHHOM 3aZla4y 110 HABOAIIMM BOIIpOCaM 1rieaarora,

COo31aBaThb U UCII0JIB30BaTh OCHOBHBIC CPYHKL[I/II/I,

OIMUCBIBATb U COCAUHATL CTPOKHU;

HaXOIUTh MMOACTPOKY B CTPOKE C IIOMOIIBIO II€Jarora,

HaxXOAUTb KOJIUYCCTBO CJIOB B CTPOKCE,

BBOJUTH U BBIBOAUTH 3JIEMCHTHI CIIMCKA IO PYKOBOACTBOM II€arora,

IMPUBOAUTL MPHUMEPLI HCIIOJIB30BaHWA BJIOKCHHBIX CIIMCKOB (ManI/III) 110 HaBOAAIIHUM

BOIIpOCaM 1iegarora,

OIMIKMCBIBATH MHOKECTBA IO PYKOBOACTBOM II€aarora,

OIPEACIIATh MPUHAAJICKHOCTD 3JICMCHTA MHOXKCCTBY 110 HABOAAIINUM BOIIPOCAM;
OIPCACIIATL BUJ OIIMOOK M HaxXoauThb OIIIMOKH B mporpaMme noJi pykKoBoACTBOM II€Jarora,
COCTAaBJIATD JICMCHTAPHLIC aJITOPUTMBI IJId PCHICHUA 3a1a4,

PCAIN30BBIBATL AJITOPUTMBI Ha KOMIIBKOTEPEC B BUAC IIpOrpaMM, HAIlMCAHHBIX Ha A3BIKC

Python nox pykoBoicTBOM Teaarora.

Cpeannii ypoBeHb

Ywu;uec;z OO0IJICHBL 3HAMb / NOHUMAMb !

OCHOBHEIC ITOJIOJKEHHMS TEXHHUKH O€30IaCHOCTH Ha 3aHATUAX, IIpaBUJIa TIOBECACHUA B

0OLIECTBEHHBIX MECTAaX, MTPaBUJIa I0POKHOI 0€30IaCHOCTH;

OCHOBHbIE IPUEMBI B3aUMO/IEHCTBHS B TPYIIE CBEPCTHUKOB,;
MOHSTHE TTPOTPAMMBI;

CTPYKTYpY Iporpammsl Ha Python;

pexxuMbl padboTsl ¢ Python.

THUIIBI TaHHBIX;

IeJIbIe, BEIECTBEHHBIE TUITBI JAHHBIX U OTIEPAlUH HaJl HUMH;
OIepaTop NMPUCBaUBAHUS;

Ha3Ha4YeHHE YCIOBHOTO OIEepaTopa;

CIOCO0 3aMUCH YCIOBHOTO OIIEpaTopa;

JIOTHYECKHIA THIT JaHHBIX;

JIOTMYECKHE OIepaTopsl or, and, not;

IIUKJTBI C YCIIOBHEM U MX BHIBI;

Ha3zHaueHHe ¥ OCOOEHHOCTH HUCIOIb30BaHM IUKIIA C TAPAMETPOM;
(dbopmMaT 3amrcu IUKIa C HapaMeTpoM;

MIPUMEPBI UCTIOJIBb30BAaHMS IIUKIIOB PA3IMYHbBIX TUIIOB.
MoHsTHE QYHKIHH;

OCHOBHBIE CIIOCOOBI ONTMCAHUS (PYHKIMH;

MIPUHIHAITEI CTPYKTYPHOTO TTPOTPAMMHUPOBAHHS;

MIOHSATHE JOKAIbHBIX IEPEMEHHBIX ONPOrpamMM;

MOHATHE (POPMAITBHBIX U (PAKTHYECKHUX MTapaMETPOB MOIPOTPaMM;
Croco0 nepeaayy napaMmeTpos.

Ha3HauYeHHE CTPOKOBOTO THIIA TAHHBIX;



OTIepaTophl sl pabOTHI CO CTPOKAMMU;
MpOIEeAYphl ¥ QYHKITUU 7151 paOOTHI CO CTPOKAMU;
OTIepaIK CO CTPOKAMHU;
CJIO’KHBIC THITBI JTAHHBIX;
CIOCO0 OMMCaHMsI CITUCKA;
Coco0 0CTyMa K 3JI€MEHTaM CIIHCKa,;
CIOCO0 OMMCaHMST KOPTEKA;
croco0 onucaHus ciloBaps;
OTIEPAINH, BBITOIHICMBIC CO CITMCKaMH, KOPTEXKAMH U CIIOBAPSIMH;
MOHSTHE MHOXECTBA;
CIIOCOOBI OMMCAHUSI MHOYKECTBA;
OTepaTophl paboThI C MHOKECTBAMHU.
YTO TaKOE CTHIIb IPOrPAMMUPOBAHUS;
MIpaBUJIa UMEHOBAHUS OOBEKTOB;
OCHOBHBIC PEKOMEH/IAIINY TIPH HATTMCAHUH TTPOTPAMM;
OCHOBHBIE IIaru PadOTHI HAJl IPOEKTOM, €TO IPE3ECHTALINH.
Yuawuecs oonsicnol ymems:
YBOKHUTEIBHO OTHOCHUTCS K TIPETIOAABATENSIM M CBEPCTHUKAM;
MPUMEHSITh HEKOTOPBIE IPHEMBI JIOTUYECKOTO (a0CTPAKTHOE) MBILUICHHS;
KOHIICHTPUPOBATh BHUMAaHUE HA OJTHOM WJIU JIBYX OOBEKTaX;
MMOHUMATh PUYHHBI yCIIeXa/Heycrexa ¢ IMOMOIIBI0 aHAT3a Me1arora;
BBINOJIHUTH YCTAaHOBKY ITPOIPaMMBI,
BBINOJIHUTH IPOCTEHIIIYIO IPOrpaMMy B HHTEPAKTHBHOM Cpe/Ic;
HANMCcaTh KOMMEHTAPHH B TIPOrPaMME;
pelarh 3a7auu Ha 3JIEMEHTapHbIC ICHCTBUS C YHCIIAMHU;
UCIIOJIb30BaTh YCIOBHBIN ONEpaTop;
CO3JIaBaTh CIIOKHBIC YCIIOBHSI C IIOMOIIBIO JIOTHYECKHUX OIIEPATOpPOB;
OTIPEIeNATh B IWKJIa, HanOoJiee yAOOHBIHN /ISl pelIeH s TOCTaBICHHON 3a/1a4H;
WCIIOJIb30BaTh ITUKJI C YCIIOBHEM;
OTIPEIEIIATH 1eNIECO00Pa3HOCTh MPUMEHEHHUS U MCIIOJIh30BAHUS IIUKIIA C TTAPAMETPOM JIJIsI

pemicHuA MMOCTaBJICHHOM 3aaa4u,

CO3/1aBaTh M UCIIOJIb30BaTh PYHKIINU;

UCIOJIb30BaTh MEXaHU3M I1apaMeTPOB Ul Nepelaul 3HaYCHUN;
OIMUCBIBATE CTPOKU;

COEIUHATH CTPOKH;

HaxXOIWUTh OAJIMHY CTPOKH,

BBIPE3aTh 4aCTh CTPOKHU;

HaXOJWTh ITOJCTPOKY B CTPOKE;

HaXOAWUTh KOJIMYECTBO CJIOB B CTPOKE;

OIIMChIBATh CITMCKHU,

BBOJIMTD JIEMEHTHI CIHCKa;

BBIBOAUTH DJICMCHTHI CIIMCKA,

BBITIOJHATH MOUCK JJIEMEHTa B CIUCKE, MOMCK MUHUMYMa U MaKCHUMyMa, HAaXOXICHHE

CYMMEI DJICMCHTOB CITMCKA,

HCIIOJIB30BaTh BIIOYKEHHBIE CIIUCKH;

MIPUBOUTH IPUMEPHI UCIIOIB30BaHUS BIIOKEHHBIX CIIUCKOB (MaTpHI);
ONKCBIBATH MHOXKECTBA;

ONPEIENATh PUHAJIEKHOCTD dJIEMEHTA MHOKECTBY;

BBOJIUTH JJIEMEHTHI MHOXKECTBA;

BBIBOJUTH 3JIEMEHTHI MHOXKECTBA.

OIpEENATh BUJ OIMOOK M HAXOIUTh OIIMOKH B TIpOTpaMMe.
COCTABJISATH AJITOPUTMBI JUIsl pELIEHUS 3a/a4;



- peaNn30BBIBATh AITOPUTMBI HAa KOMITBIOTEPE B BHJE MPOTPaMM, HANMCAHHBIX Ha S3BIKE
Python;
- OTJIQ)KUBATh M TECTHPOBATh IIPOIPaMMBI, HallMCaHHBIE Ha si3bIKe Python;

- MOHUMATh ¥ COXPAHATH LIEJIN U 33J]a4l YUeOHOH NEesTeIbHOCTH B XO/I€ 3aHATHS,

- IUTAHUPOBATh CBOIO JICATEIBHOCTh C TIOMOIIBIO B3POCIIOTO;

- COTPYIHHUYATH C B3POCIBIMU M CBEPCTHUKAMH B IMPOLIECCE BHIOIHEHUS Y4eOHOH 3a/1a4H;
- NOHMMaTh MPUYMHBI YCIIeXa/Heycrexa Y4eOHOW JeATeNbHOCTH IO PYKOBOJCTBOM
B3pOCIIOTO;

- JenaTh BBIBOJABI B XOJE IOJYYEHHBIX 33/aHUH; BBICTPAMBaTh JIOTMYECKHE LEMHU
paccyXIeHuil oj pyKOBOJICTBOM II€JIarora;

- BBIPaXKaTh TBOPUECKHE HJICH, pa3paboTaTh TBOPYECKUI MPOEKT HA OCHOBE 00pa3la;

- KOHCTPYKTHUBHO B3aMMO/ICHCTBOBATh B COCTABE TPYIIIIBI B X0A€ PAOOTHI HAJIl TPOEKTOM.

Bbicokuii ypoBeHb
Yuawuecs oonoicnwl snams / nonumamo:
- OCHOBHBIC TOJIOKEHHUSI TEXHUKHA OE30IaCHOCTH Ha 3aHATUSAX, IPaBWIIa TIOBEACHUS B
OOIIIECTBEHHBIX MECTax, IpaBWia JIOPOKHON O€30MacHOCTH, MpaBHJa IOBEICHHUS BO BpeMs
YPE3BBIYANHBIX IPOUCIIECTBHH;
- IIpUEMbl KOHCTPYKTUBHOT'O B3aUMOJICHCTBUS B IPYIIIE CBEPCTHUKOB,
- MOHSATHE TTPOTPAMMBI;
- CTPYKTYpy Iporpammsl Ha Python;
- pexxumbl paboTsl ¢ Python.
- O0I11yI0 CTPYKTYpPY NPOrpaMMbl;
- THUIIBI TAHHBIX;
- 1eJIble, BEILECTBEHHbIE TUIIBI JAHHBIX U ONEPALlUH HaJl HUMH;
- OTepaTop MPUCBANBAHUS;
- Ha3HaueHHE YCIOBHOIO OIIEpaTopa;
- Croco0 3aIrucH YCIOBHOTO ONepaTopa;
- JIOTMYECKHUH THIT JAHHBIX;
- JIOTHYECKHE OTIepaTopsl or, and, not;
- LIUKJIBI C YCIIOBUEM U MX BHJIBL;
- MIpaBUIIA 3aIFCH IIUKIIOB YCIIOBUEM;
- Ha3zHaueHHe ¥ OCOOEHHOCTH HUCIOIb30BaHM IUKIIA C TAPAMETPOM;
- (dbopmar 3amnucy UKIa ¢ TapameTpom;
- MIPUMEPBI UCTIOIBb30BaHMS IIUKIIOB PA3IMYHbBIX TUIIOB.
- MOHSTHE (QYHKIHH;
- CIOCOOBI ONUCAHUS (PYHKIHUH;
- MIPUHIHITEI CTPYKTYPHOTO MTPOTPAMMHPOBAHHS;
- MOHATHE JOKAIBHBIX IEPEMEHHBIX MOANPOrpamMM;
- MOHATHE (HOPMAITBHBIX U (PAKTUYECKHUX MTaPaMETPOB MOIPOTPaAMM;
- Croco0 nepeaayy napaMmeTpos.
- Ha3HauYeHHE CTPOKOBOTO THIIA TAHHBIX;
- orepaTopsl st paboThl CO CTPOKAMU;
- npoueaypbl 1 GyHKIUH 17151 pabOThI CO CTPOKAMU;
- OTepaIy CO CTPOKAMU;
- CIIO’KHBIC THITBI JIAHHBIX;
- CII0CO0 OINMMCAHMS CIIHCKA;
- CTOCO0 TOCTyMA K 2JIeMEHTaM CITHCKa,;
- CIOCO0 OMMUCAaHMSI KOPTEKA;
- croco0 onucaHus cloBaps;
- OIepaIiH, BBIOIHIEMbIE CO CIIMCKaMH, KOPTEKaMH U CIIOBAPSIMU;
- MOHSTHE MHOXECTBA,;



- CrocoObl OMUCaHUSI MHOKECTBA;
- orepaTophl paboThI C MHOKECTBAMHU.
- YTO TaKO€ CTHJIb IPOrPaMMHUPOBAHMS;
- MIpaBUJIa UMEHOBAHUS OOBEKTOB;
- OCHOBHBIE PEKOMEH/IALIUU ITPU HAIMCAHUU [TPOTPamMM;
- IIpaBWJIa U 3TaIrbl pabOThl HaJ| IPOEKTOM;
- MIPUEMBI YCTIEIIIHON PE3EHTALIMH ITPOEKTA.
Yuawuecs oonorcnvr ymems:
- BBIIIOJIHUTH YCTAHOBKY ITPOTrPaMMBl;
- BBITIOJIHUTH MTPOCTEUIITYIO MPOrpaMMy B MHTEPAKTUBHOM Cpejie;
- HaIMcaTb KOMMEHTapHUH B IPOrpaMMe;
- peuniars 3a1a4y Ha 3JIEMEHTapHbIE JCUCTBUSA C YACIaMU;
- HCII0JIb30BaTh YCIOBHBIN OIEPaTop;
- CO37aBaTh CJIOXKHBIC YCIOBUS C IIOMOLIBIO JJOTUYECKUX OIIEPATOPOB;
- OTIpe/IeNATh BUJI IIUKIIA, HanOoJiee yA0OHBIN 7S pelIeHrs TOCTAaBICHHO 3a/1a4H;
- HCIIOJIB30BaTh LIUKJ C YCIIOBHEM,;
- OTIpE/IETATH 1EIeCO00Pa3HOCTh MPUMEHEHUS U MCIIOJIb30BaHUS LIUKIIA C TapaMeTpOM ISt
pELICHHS TOCTABIEHHOM 3a/1a4u;
- CO3/1aBaTh M UCIIOJIb30BaTh PYHKIINUU;
- HCIIOJIB30BaTh MEXAHU3M MIAPaMETPOB IS IIEpelauy 3HAUCHU;
- ONKCHIBATH CTPOKH;
- COCJIMHATH CTPOKH;
- HaxOJIUTh JJINHY CTPOKU;
- BBIPE3aTh 4aCTh CTPOKH;
- HaxOJIUTh MOJICTPOKY B CTPOKE;
- HAaxOJUThb KOJIMYECTBO CJIIOB B CTPOKE;
- ONUCHIBATH CIIUCKH;
- BBOJIUTB JJIEMEHTHI CIIMCKA;
- BBIBOAUTH 3JIEMEHTHI CIIUCKA,
- BBIIIOJIHATH TIOUCK JJIEMEHTA B CHUCKE, NMOMCK MMHMMYMa M MaKCHMyMa, HaXOXKICHHUE
CYMMBI 3JIEMEHTOB CIIUCKa;
- HCIIOJIB30BaTh BIIOKEHHBIE CITHCKH;
- MIPUBOIUTH IPUMEPHI UCTIOTB30BAHUS BIIOKEHHBIX CIIUCKOB (MAaTPHII);
- ONMUCHIBATh MHOKECTBA;
- ONPENENATh MPUHAIEKHOCTD 3JIEMEHTA MHOKECTBY;
- BBOJMTH 3JIEMEHTHI MHOKECTBA;
- BBIBOAUTH 3JIEMEHTHI MHOKECTBA.
- OTIpEETATh BUJI OIIMOOK M HAXOIUTh OMIMOKU B IIPOTpamMMe.
- COCTABIISITh AJITOPUTMBI JUIsl pELICHUS 3a/a4;
- peann30BbIBaTh AJITOPUTMBI HA KOMITBIOTEPE B BHJE NMPOrPAMM, HANIMCAHHBIX Ha SI3BIKE
Python;
- OTJIXXUBATh U TECTUPOBATH MPOTPaMMBbI, HAIMMCAHHBIE Ha si3bIKe Python;
- MMOHUMATh YUeOHYIO 3a/1auy, aHAIU3UPOBATh TOCTIKEHUE Pe3yibTaTa;
- JIeNIaTh BBIBOJBI B XO/I€ IMOJYYEHHBIX 33JJaHUM; CAMOCTOSATEIBHO BBICTPAUBATh JJOTMYECKUE
LEMH PaCCYKIACHUM;
- MMOHUMATh MIPUYHMHBI yCIIeXa/HeyCIeXa, KOHCTPYKTUBHO MPUHUMATh NMMPUYNHBI HEYCIeXa,
UCIIPABIISATH OMIMOKY C MUHUMAJIbHBIM yYaCTHEM I1J1arora;
- IUIAaHUPOBATh CBOKO JESTENbHOCTb, HAXOJIUTh OPUTHHAJIbHBIE CIIOCOOBI BBIMOJIHEHUS
MOCTaBJICHHOW TBOPYECKOH 3a1a4H;
- CO371aTh IPOEKTUPOBOYHYIO KOMaHAy U OpPTraHU30BaTh €€ JIEATEIbHOCTS;
- pa3paboTaTh TBOPUECKUN MPOEKT MO MPEIIONKEHHONW WM CAMOCTOSITENILHO BBIOPAaHHOM
TE€ME B COCTAaBE TBOPYECKOM IPYIIIbI;



CaMOCTOATCIIBbHO IIOATOTOBUTH IPE3CHTALIUIO U 3allIUTUTD IIPOCKT.

Bonpoch! /151 MPOMeKYTOYHOT0 KOHTPOJIS M0 YCBOEHHI0 MaTepuasia
(IIpomesicymounbvlit KOHMPOL NPOBOOUMCSL 8 NOCIEOHION Hedelto OeKadpsl)

CocTtaBbTe BbIpaKEHUE /JIs1 BEIUKCIICHUs B UHTepnpeTaTope Python 3 u BcTaBsTe B
TI0JI€ OTBETA PE3YJIbTAT BHIUMCIICHUS:

I1111-1111111
— npousBenenne yncea 11111 (5 exunnn) u 1111111 (7 exunu)

3anummute yncio 1.2345e3 B Bujie AecATUIHOM TpOOH.

COCTaBI)Te " 3aIlIUIITUTC BI)Ipa)KeHI/Ie JIJIA BBIYUCIICHU A .
2014.0"14(Bo3BecTuB 14 cTeneHnb)
OO6parute BHUMaHUE Ha 3aMUCh YMCTIA: 3TO BEIIECTBEHHOE YHCIIO.

IIpuBenure K negoMy THIY YHCI0 2.99

PaccraBbTe CKOOKH B BBIpQXKEHUU

aand b or not a and not b
B COOTBETCTBHUH C TIOPSIKOM BBIYHCIICHUS BBHIPAXKEHUS (IPHOPUTETOM OIEpaITii).
Bcero notpebyercs 5 nap cko6ok (BHELIHHE CKOOKH BXOAT B UX YHCIIO).

Haiigure pe3ynbTaT BelpaXeHUs JUIsl 3a/1aHHBIX 3HaYeHUH a u b
Y4uTBIBalTE PErMCTP CUMBOJIOB IIPH OTBETE.

a=True

b = False

a and b or not a and not b

OTMmeTbTE BBIpAKEHUS, 3HAUEHNS 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

VYKaxxute pe3ynbTaT BRIPAXKEHUS:
n 123 n + 1'42"

Kaxkoe 3Hauenue Oyner y mepeMeHHOH 1 ociie BHIIOJHEHUS parMeHTa NporpaMMbl?
i=0



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

while i <=10:

CKOJIbKO MTepaIyii [UKJIa OYJCT BBIIIOJHEHO B 3TOM (pparMeHTe mporpaMMmai?
i=0
while i <=10:
i=i+1
ifi>7:
i=i+2

Lald

CKOJBKO BCETO 3HAKOB * OYJET BHIBEJICHO MOCIIC UCTIONHEHUS ()parMeHTa MPOrPAMMBI:
i=0
while i <5:
print('*")
ifi % 2==0:
print('**")
ifi>2:
print('***")
i=it+1

Onpenenure, Kakoe 3HAYCHUE OyIET MMETh ITEPEMEHHAS 1 ITOCJIC BBITIOTHCHHS
cienyromiero (parMeHTa IporpaMmbl:
i=0
s=0
while i < 10:
i=i+1
s=s+i
if s >15:
break
i=i+1

Omnpenenurte, Kakoe 3HaYCHUE OyIET MMETh IIEPEMEHHA 1 MOCIIC BHITOTHCHHUS
creayroriero (parMeHTa mporpaMMbi:
i=0
s=0
while i <10:
i=i+1
s=s+i
if s > 15:
continue
i=i+1




3aua'm AJIS MPOMEXKYTOIHOI0 KOHTPOJA MO YCBOCHHMIO MaTepHaJja

Hanummre npocToii KalbKyISITOp, KOTOPBIM CYUTHIBAET C MOJIH30BATEILCKOIO BBOAA
TPU CTPOKH: IIEPBOE YUCIIO, BTOPOE YHUCIIO U ONEPALUIO, [I0CIE YETO IPUMEHSET
orepanuio K BBeAEHHBIM yuciam ("mepBoe uncio" "onepanusa" "Bropoe uncio") u

BBIBOJUT PE3YyJIbTAT HA DKPaH.

[MoxnepxxuBaeMbie onepanuu: +, -, /, *, mod, pow, div, rae
mod — 3TO B3sITHE OCTAaTKa OT JIEJICHHS,

pPOW — BO3BEJICHUE B CTCIICHb,

div — [eJI04uCIIEHHOE NeJIEHHE.

Ecnu Beimonusercsa ACJICHUEC U BTOPOC YHUCJIO paBHO 0, HCO6XOI[I/IMO BBIBOAUTH CTPOKY
"Jlenenue Ha 0!".

O6paTI/ITe BHHMAHHUC, YTO HAa BXOJ IIpOrpaMme NnpuxoasaT BCIICCTBCHHLIC YMUCJIA.

Kurenu ctpansl ManeBnun 4acTo SKCIEPUMEHTUPYIOT € IIJIJAHUPOBKOM KOMHAT.
KomHatel ObIBaIOT TPEYTrobHbIE, IPIMOYTOJIbHBIE U KpYyTible. UTOOBI OBICTPO
BBIYHCIIATH JKUJIIUIONIA b, TPEOYETCsl HaMcaTh IPOrpaMMy, Ha BXOJI KOTOPOH
noJaéres THI (UIypbl KOMHATBI U COOTBETCTBYIOILUE ITapaMeTpbl, KOTOpast Obl
BBIBOJIMJIA TUIOIIA/Ib ITOJTYYUBIIEHCS KOMHATBHI.

JUig yncna © B ctpane ManeBuu UCIIONB3YIOT 3HaueHue 3.14.

dopmar BBOJIa, KOTOPBIM UCIOJIB3YIOT MajleBUNLIBL:

TpeyronbHuK

a

b

c

20e a, b u c — onunvl cmopon mpeyzonvHuka

IPSMOYTOJIBHUK
a
b

20e a u b — onunvl cmopon npamoyzonvHuKa

Kpyr
r

20e r — paouyc oKpyIcHocmu

Hanumure nporpammy, KOTOopad mojiy4acT Ha BXOA TpH HCJIbIX YHUCJIa, 10 OAHOMY
YHCIIY B CTPOKE, U BBIBOAUT HA KOHCOJIb B TPU CTPOKU CHAYaJla MAKCHUMAJIbHOC, TIOTOM
MHMHHMAJIBHOC, ITOCJIC YC€T0 OCTAaBIICCCS YUCIIO.

Ha BBOI MOTYT IMOAAaBATLCA U MMOBTOPAOIMINCCA YU CJIA.




[Tama o4yeHb TIOOUT KaTaThCsl Ha OOIIECTBEHHOM TPAHCIIOPTE, a MOJIy4ast OUIIET, Cpasy
MPOBEPSIET, CYACTIUBBIN JIM €My MONajcs. buieT cunTaercst C4acCTIMBBIM, €CIIH CyMMa
MEPBBIX TpexX HU(p COBMATAET C CYMMOH MOCIEAHUX Tpex nudp Homepa Ouera.

Opnaxo [lama oueHb MJI0X0 CYUTAET B yME, TOITOMY MOMPOCHIT BaC HAIKMCATh
IIpOrpaMMy, KOTOpasi IPOBEPUT PAaBEHCTBO CyMM U BbIBeleT "CuacTiuBblil", ecinu
CYMMBI COBIaatoT, U "OOBIYHBIN", €CIIM CYMMBI Pa3TMYHBI.

Ha Bxox nporpamme nogaércs ctpoka u3 mectu uudp. (pumep:123321)

BriBouTh HYXHO TOJIBKO ¢J10BO "CuacTinuBbiid" mwin "OObIUHBIN", ¢ OOJBIION OYKBHI.

Hanwummre nmporpammy, KOTOpasi C4MTHIBAET C KOHCOJIH YKcia (10 OJTHOMY B CTPOKE)
JI0 TE€X Top, TTOKa CyMMa BBEJIEHHBIX unces He OyaeT paBHa 0 u cpa3y mocJie 3Toro
BBIBOJIUT CYMMY KBaJIPaTOB BCEX CUMTAHHBIX YUCEIL.

FapaHTI/IpyeTCH, YTO B KAKOM-TO MOMEHT CymMMa BBEJIEHHBIX YMCEI OKAXKETCS paBHOfI
0, MoCJI€ 3TOIr0 CYUTHIBAHHUE NMMPOAOJIKATD HE HYZKHO.

B npumepe mbl cuntbiBaeM uucna 1, -3, 5, -6, -10, 13; B 5TOT MOMEHT 3aMeyaeM, 4TO
CyMMa 3THX YHCEJl paBHA HYJIO U BBIBOJUM CyMMY HX KBaJIpaToB, HE oOparas
BHUMAaHUS HA TO, YTO OCTAIKCH €II€ HE MPOUYUTAHHBIC 3HAUCHUS.

Hanummre nmporpaMMy, KOTopast BBIBOJUT 4acThb nocieaoBarenbHoctu 1 2233344
4455555 ... (uncio MOBTOPSETCS CTOJBKO pa3, yemy paBHO). Ha Bxox mporpamme
nepenaéTcss HEOTPULIATENBHOE LEIOE YUCIIO N — CTOJIBKO DJIEMEHTOB
MOCJIEI0BATENBHOCTH JOJIKHA 0TOOpa3uTh nporpamma. Ha Beixozae oxxupaercs
M0CJIeI0BATEIbHOCTD YHCEI, 3alIUCAHHBIX Yepe3 MPoOes B OAHY CTPOKY.

Hanpumep, ecau n = 7, To nporpamMma JojkHa BeiBecTd 1 223 3 3 4.

BeiBenuTe Tabnuiy pazMepoM nxn, 3al0JIHEHHYIO yiciaamu ot 1 go n”*2 no cnupany,
BBIXOJSIIIEN U3 JIEBOI'O BEPXHETO YIJla U 3aKPYYEHHOMU 110 YaCOBOM CTPEJIKE, KaK
II0OKa3aHO B puMepe (3aech n=5s)




