MunucrepcrBo oopazoBanusi Upkyrckoii o6aacTu
I'BIIOY UO «MpkyTcKkuii KOJLIEIK aBTOMOOWILHOT0 TPAHCIIOPTA U A0POKHOT0
CTPOUTEIbCTBAY
HenTp mudpposoro odopazosanus aerei «IT-kyo»

7

Y
8—1B

-

G

lﬁ\

e -~

LEHTP ULM®POBOIO
OBPA3OBAHMUA OETEN «IT-KYB»

JlonoJiHUTe IbHASA 001epa3BUBAONIAs IPOrPaMMa
TeXHU4YEeCKO HANPABJIEHHOCTH

IIporpammupoBanue Ha si3bike Python

Bo3pact yuammxcsi: 14-17 ner.
Cpok peasmzanmu: 1 rog (156 yacos).

ABTOp:
JloJ2KHOCTD:

I'. UpkyTck
2021 ron



PA3JEJ 1. KOMIIVIEKC OCHOBHBIX XAPAKTEPUCTUK ITPOI'PAMMBbI

1.1. IHosicHUTeEIbHAA 32N CKA

3ajaya IOCTPOEHMSI B CTpaHE HOBOM HWHHOBAlMOHHOM HKOHOMUKHM M JOCTHUKEHMS
TEXHOJIOIMYECKOIO YpOBHS, 3alulaHupoBaHHOro KoHuenuuend OATOCPOYHOIO COLMAIbHO-
SKOHOMHUUECKOro pa3Butus Poccuiickoit @enepanuu 10 2020 roga 1 A0ATOCPOUHBIM IIPOTHO30M
Hay4YHO-TEXHOJOTHYecKoro pa3Butusi Poccuiickoit @enepanuu 1o 2025 roga, He MOXKET OBITh
pemieHa 0e3 CYyIIECTBEHHBIX W3MEHEHHH CHCTEMBI JIOTOJHUTEIHLHOrO 00pa3oBaHUs JIETEH,
CO3/1aHHs HOBBIX OOIIepa3BUBAIOIIMX MPOTPaMM TEXHHUUECKON HalpaBIECHHOCTH.

W3meneHue B3riasaoB Ha NPOrpaMMHUPOBAHUE KAaK HAayKy, €F0 MECTO B CUCTEME HAYYHOI'O
3HaHUsl TpeOyeT CYIIECTBEHHBIX M3MEHEHHWH B COJEpKaHWU O0pa3oBaTENBbHOro mpormecca. B
CBSI3M C 3TUM 0COOYI0 aKTyaJIbHOCTb IIPHOOPETAIOT PACKPHITHE JTUYHOCTHBIX PE3EPBOB YUaLIUXCSI
Y CO3/ITaHMEe COOTBETCTBYIOIICH 00pa30BaTENbHOM CPEIbI.

OOuenenarornyeckasl HampaBJIEHHOCTh 3aHATHI — rapMOHU3alWs HWHIUBUAYAIbHBIX U
COLIMAJIbHBIX ACHEKTOB OOY4YEHHS B OTHOIIEHMM K MH(QOPMAIIMOHHBIM TEXHOJOTUSM. YMEHHE
COCTaBJISITh AJNTOPUTMBbI PEIIEHUS W HAaBBIKM INPOTPaAaMMHPOBAHUS SBIAIOTCA 3JIEMEHTAMU
MH(OPMALIMOHHONW KOMIIETEHLUMU — OJIHOM M3 KJIFOUEBBIX KOMIIETEHIMI COBPEMEHHOM IIKOJIBI.
YMeHue HaxoJUTh PElIeHUE, COCTABIIATh AJTOPUTM PELIEHUS U PEeaTu30BaTh €ro C NOMOUIbIO
SI3BIKOB MPOrPAMMHUPOBAHMSI — HEOOXOAMMOE YCJIOBHE MOATOTOBKHA COBPEMEHHBIX YYalllUXCsl.
Oco0ast posib OTBOAUTCS IIUPOKO IMPEACTABICHHON B Kypce cucTeMe pedIeKCUBHBIX 3aJaHUM.
OcBoenne peduexkcun HampaBiIeHO Ha OCO3HAHUE YYALIUMUCS TOTO BaKHOTO OOCTOSITENHCTBA,
YTO HapsAy ¢ pa3pabaThlBaeMbIMH HMHU MPOJIYKTaMH B BHJI€ MPOrpaMM Ha KOMIIbIOTEpe
pOXKIaeTcss OCHOBOIIOJAralouIil 00pa30BaTeNbHbI MPOIYKT: OCBOEHHBIH HMHCTPYMEHTapHl.
NmenHo 3TOT 00pa3oBaTeNbHBIM MPOAYKT CTaHET 0a30W il TBOPYECKOTO CAMOBBIPAXKEHUS
ydamuxcs B (popMe pa3InuHbIX IPOrpamMM.

Hukakas cuctema 3amad, kakoit Obl XOpolei oHa HM Obljla, HUKaKWe TPEHUHTH TaMsITH,
BHUMaHMs U T. II. HE JAIOT TOro 3¢¢eKTa, KOTOPbI BO3HUKAET B Cllydae, €CIM ydalluecs
OCO3HAIOT HEOOXOJMMOCTh PEIIECHUS TeX WM MHBIX 3aJad, €ClIM y HHUX MOSBISIETCS OCTpas
HE00XOMMOCTh K IIPEOJIOJICHUIO HHTEIIEKTYaJIbHBIX TPYJHOCTEH.

Conepxanue oOyueHMs, mpeAcTaBiIeHHOe B nporpamme «lIporpammupoBaHue Ha s3bIKe
«Python», mo3Bomser BecTH OOyueHHE B pPEKUME aKTyalbHOro mo3HaHuUs. IlpakThueckas
HaIpaBJICHHOCTh Kypca Ha CO3JaHHME BHEIIHUX OOpa30BaTENbHBIX MPOIYKTOB — OJIOK-CXEM,
JITOPUTMOB, ITPOrPaMM — CIIOCOOCTBYET BBISBICHUIO (DAKTOB, KOTOPbIE HEBO3MOXKHO OOBSICHUTh
Ha OCHOBE MMEIOIINXCS Y y4aIUXCs 3HAHUH.

AKTYyaJIbHOCTh INIPOrpPaMMbl COCTOMT B TOM, 4YTO aKTHUBM3alMs I103HABATEIBHOIO
mporecca IO3BOJSET ydaluMcs Oosiee IOJHO BbIpaXaTh CBOM TBOPYECKUH MOTEHLHUAN HU
peann30BbIBaTh COOCTBEHHbIE WJECH B M3y4yaeMoil 00iacTu 3HaHMUH, CO3AAET MPEANOCHUIKU IO
IPUMEHEHHIO MH(OPMAIMOHHBIX KOMIIETEHIMH B Jpyrux Yy4yeOHBIX Kypcax, a TaKxke
CIOCOOCTBYET BO3HMKHOBEHHIO JajbHEH MOTHMBALMM, HAINIPABICHHON Ha OcBoeHue mnpodeccuii,
CBSI3aHHBIX C Pa3pabOTKON MPOrpaMMHOT0 00eCTIeYEeHHUS.

Kypc cnyxur cpeactBoM BHYTpU Npo(UIbHOM crenuaiu3aluyd B O0JIACTH HOBBIX
MH(GOPMALMOHHBIX TEXHOJOIHH, YTO CIIOCOOCTBYET CO3JaHMIO JONOIHUTEIbHBIX YCIOBUH Ui
IPOSIBJICHUS MHIMBHUIYaJbHBIX 0O0pa30BaTEIbHbIX MHTEPECOB YdYalllUXCs, HX JajJbHeHIIeH
npodeccuoHaIbHON OPUEHTALHH.

OTtimm4uTeIbHbIC 0COOCHHOCTH NPOTrPAMMBI:

KntoueBoil 0COOEHHOCTBIO Kypca SIBISIETCS €ro HalpaBlIEHHOCTh Ha (OPMHUpPOBAHUE Y
yyallluXxcsl HaBBIKOB IIOMCKAa COOCTBEHHOTI'O pEeIIeHHs MOCTaBJIEHHOW 3a/laud, COCTaBJICHHUS
QJITOPUTMAa PELICHMS U €r0 PEAIM3ALUU C IIOMOILBIO CPEJICTB IPOIPAMMHUPOBAHMSL.

IlesecooOpa3HocTh  MporpaMMbl  BBIpOXKEHa B MOAOOpPE  HMHTEPAKTUBHBIX U
MIPAKTUKOOPHUEHTUPOBAHHBIX (OPM 3aHATUH, CHOCOOCTBYIOUIMX (HOPMHPOBAHUIO OCHOBHBIX
KOMIETEeHINH (MHPOPMALMOHHBIX, KOMMYHUKAaTUBHBIX, KOMIIETEHIIUN JINYHOTO PA3BUTHS U JP.).

IIpakTHYecKass 3HAYUMOCTD



B pamkax mpemraraemoro kypca «[IporpammupoBanust Ha si3bike Python» u3yuenue ocHOB
pOrpaMMHPOBaHUs Ha s3bIke Python — 3TO He CTONBKO CpencTBO MOATOTOBKU K OyyIien
poeCCHOHATIBHON JIeATEbHOCTH, CKOJBKO (DOPMUPOBAHHE HOBBIX OOIIECHMHTEIICKTYaIbHBIX
YMEHHUI U HaBBIKOB: pa3/elI€HHE 3aJaud Ha JTallbl PELIEHUs, NIOCTPOCHUE alrOpUTMa U Jp.
Oco0yro poib MPOrpaMMHUPOBAHUE CITYKHT JIJIsl (GOPMUPOBAHHKSI MBICTUTEIBHBIX U IICUXUIECKUX
MIPOLIECCOB yUYaluxcsi (BHUMaHUE, MaMsITh, IOTUKA), OCBOCHHUS MPUEMOB YMCTBEHHBIX JCHCTBHIA,
CaMOCTOSITEJIbHOTO HaXOXKJIEHUSI U COCTABJICHUSI AJITOPUTMOB PELICHUS 33734, YMEHUS CTPOUTH
MOJIENM, YETKO M JIAKOHMYHO pPEaJM30BbIBaTh 3Talbl pelieHus 3ajgad. lMcmonb3oBaHue 3THX
BO3MOXKHOCTEH JuIsi ()OPMUPOBAHUS MPEIMETHBIX U METANPEIMETHBIX PEe3yJIbTAaTOB YyUYalIUXCs
0COOEHHO BaXKHO, T.K. MMEHHO OHHM AaKTHBHM3HMPYET NPOIECC WHAWBUIYAIbHO-THYHOCTHOT'O
CTaHOBJICHUS yYallUXCsl.

AzpecaTt nporpamMmsl

JHononuurtensHas oOuiepa3BuBatonias mnporpamma «lIporpammupoBaHue Ha s3bIKe
Python» paccuntana na gereit 14-17 ner, TPOSBISIONIMX HWHTEPEC K HH(MOPMAIMOHHO-
KOMMYHHKAITMOHHBIM TEXHOJIOTHSM. Ydamuecss 00beIMHEHUSI SIBJISIOTCS PAa3HBIMU IO BO3PaCTy
U colMambHOMY cTaTycy. OObeIuHEHNE KOMIUIEKTYEeTCS Ha OCHOBAHUU 3asBJIEHUN 3aKOHHBIX
npeAcTaBuTeNe ydammxcs (camux ydammuxcs ¢ 14 mer). Ipynmbel  GopMupyroTcs U3
IIKOJIFHUKOB PA3HOT'0 BO3pacTa Ha IOOPOBOJILHOM BHEKOHKYPCHOW OCHOBE.

[Iporpamma cocTtaBieHa ¢ Yy4€TOM HMHAWBUIAYAJIbHBIX U BO3PACTHBIX OCOOEHHOCTEH
yuamuxcs. Ilcuxonoro-nenarorndeckie OCOOCHHOCTH YYalllUXCsl OMNPENENsioT U METOIbl
WHJIMBHUAYyATHHOW pabOTHI Tieaarora ¢ KaxJapIM U3 HUX, TEMITBI POXOXKICHUST 00pa30BaTEIHHOTO
MapIpyTa.

Oco0eHHOCTH OpPraHu3alMu 00Pa30BaTeILHOIO NMpoIecca
- O0beM mporpamMMmel: 156 gaca.

- Cpok peanu3anuu IporpaMmmsl: 1 ro.
- Pexxum oOyuenus: 2 pa3a B HeZleNo 1o 24aca.
- ®dopma o0yueHus: OUHasl.
- Ocobennoctu Habopa: CBOOOIHBIMN.
- Bun rpynmnsl: cpegHemkoabHasl.
- CocTaB rpynmbl: HOCTOSITHHBIH.

MeTtoauyeckue NPUHIUIBI POrPAMMbI
- NPUHIMI Pa3BUTHUS: Pa3BUTHE HWHIAUBUAYAIbHBIX CIOCOOHOCTEH, 0oOIIell KyJIbTYyphl,
HABBIKOB TBOPYECKOU MPOTYKTUBHOMN JESITETLHOCTH 00yUYaOLIUXCs;
- MPUHIIUI JEMOKpPAaTU3Ma: MPaBO KaXKJOro CyObeKTa CUCTEMbI TEXHUUYECKOTO
TBOPUYECTBA HA BHIOOP CBOEH TPACKTOPUH PA3BUTHUS;
- npuHIUN auddepeHnanuu 1 HHIUBUyaau3alud o0pa3oBaHus: BbISIBJICHUE U PAa3BUTHE
CHOCOOHOCTEHM 00yJaromuxcsi B 00JIaCTH TEXHUYECKOIO TBOPYECTBA, 00ECNeUeHne UX Pa3BUTHUS
B COOTBETCTBUU C MOTEHIMAIOM, HHIUBUAYATbHBIMU BO3MOKHOCTSIMU U HHTEPECAMU;
- MPUHIMIT KYJIbTYPOCOOOPa3HOCTU: OPUEHTALIMS Ha MOTPEOHOCTH OOIIecTBa U JIMYHOCTU
ydaluxcs, eIMHCTBO YeJIOBEKa M COLMOKYJIbTYPHOU Cpelibl, aJanTaius JeTei K COBPEMEHHBIM
YCIIOBUSIM KH3HU OOIIECTBA;
- MIPUHIIUI €IUHCTBA Y4eOHOTO ¥ BOCIIUTATENILHOTO MPOIIecca;
- NPUHIMI ~ CUCTEMAaTHYHOCTH U TOCJIEOBATEIbHOCTU:  BHayalle  HCIOJIb3yeTCs
PENPOAYKTUBHBII U WHTEPAKTUBHBIA METOJbl YCBOCHHUS 3HAHUU C TOCTENEHHBIM BBEJICHHEM
po0IEMHOro MeTo1a 00y4YEHHsI, METO/1a IPOEKTa.

®opmMbl 00y4eHHUS U 3aHATHIT
Otbop  MeromoB  OOy4yeHuss  OOYyCIOBIEH  HEOOXOOUMOCTBIO  (OPMHUPOBATH
UHQOPMAIMOHHYI0O ¥  KOMMYHHKAaTHBHYIO KOMIETEHTHOCTH Y4YalllUXCS, PEaln30BbIBATh
JMYHOCTHO-OPUEHTUPOBAHHOE OOYyYEHHE, HANpaBlsATh KX Ha CaMOCTOSATEIBHOE pEIICHHE
pa3HOOOpa3HBIX NpPOOJEM, pa3BHBaTh MCCIIEOBATEILCKHE ¥ TBOPUYECKHE CIIOCOOHOCTH.
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Pemenne naHHBIX 3a7a4 KpOETCS B OpraHHM3AIMU JCATEIBHOCTHOTO MOAXO0Ja K OOydYeHHIO, B
MpoOJIEMHOM W3JIOKCHHH MaTepuana IeJaroromM, B TEpexoJie OT PEeNpOoayKTHBHOTO BHUIA
paboT K CaMOCTOSATEIbHBIM, MMOMCKOBO-HUCCIICIOBATEILCKUM BUAAM JAedTelbHOCTU. [loaTomMy
OCHOBHasi METOJIMYECKasi YyCTaHOBKa B JAHHOM Kypce — OOydeHHE Y4YalluXcs HaBbIKaM
CaMOCTOSITENIbHON TBOPUYECKON AEATEIbHOCTH.

Teopuss mpenogHocutcst B gopme Oeceipl, IBPUCTUUYECKON Oecenbl, MPE3CHTAINH,
o03opa u T.11.

[IpakTuueckue 3aHATHS TMPOXOAAT B (OpME TECTUPOBAHMS, MPAKTHKYMa, COBMECTHOM
MIPOJYKTUBHOM JIEATEIILHOCTH, MOJACITUPOBAHUS U 3aIUTHI MIPOSKTOB, MPOOIEMHOM H3JI0KCHUN
Marepuaia, ¢ IOMOIIBI0 KOTOPOIro AETU CaMM PELIAOT II03HABATENIbHbIE 3a/1a4H.

1.2 Hean 1 3apaum nporpamMmsbl
Hean: CnocoOGcTBOBaTh  (POPMUPOBAHUIO  TBOPUECKOW  JUYHOCTH,  OOJIagaromen
MH(POPMAIIMOHHBIMU KOMITETCHIIUSIMH, BJIaJICoNIeld 0a30BBIMHU MOHATHUSIMU TEOPUHU aJITOPUTMOB,
yMemIe pa3padaTeiBaTh 3P(GHEKTUBHBIE AITOPUTMBI U PEATM30BBIBATH UX B BHUJIE MTPOTPAMMBI,
HalMCcaHHOM Ha si3bIKe mporpammupoBanus Python.

3apaumn
1. Oo0pa3zoBare/ibHbIE:
- IIO3HAKOMUTH C IIOHATUSAMHA ajropuTMma, BEIYHCIIIMON q)YHKHI/II/I, SA3bIKa
IIPOrpaMMHUPOBAHUS;
- HAay4WUTb COCTABJIATH U YATATH 6J'IOK-CX€MBI;
- c(hopMUPOBATh HABBIKM BBIIIOJHEHUS! TEXHOJOTHYECKOHN 1IETIOUYKH pa3paboTKU Mporpamm
CpeICTBaMHU s3bIKa IporpammupoBanus Python;
- OOBSICHUTh OCHOBHBIC KOHCTPYKITUH sI3bIKa MporpammupoBanus Python, mo3Bosmsromue
paboTaTh C MPOCTHIMH M COCTaBHBIMH THIIAMH JAaHHBIX (CTPOKaMH, CHHCKaMH, KOPTEKaMHU,
CJIOBapsSIMH, MHOYKECTBAMH);
- HAYYHUTh TPUMEHSITHh QYHKIUU MIPHU HAITMCAHUW MTPOTPAMM Ha SI3bIKE MPOrPaMMHUPOBAHUS
Python;
- HAY4YUTh OTJIAKWBATh M TECTHPOBATHh MPOTPAMMBI, JeNaTh BBIBOJBI O padOTe ATHX
pOrpamM.
2. BocnuraresibHble:
- BOCIIMTaTh YB)KHTEIBHOEC OTHOIICHUE K IPEMONaBaTeNIsIM M CBEPCTHHUKAM, KYJIbTYPY
MOBEJICHHUSI BO BPEMSI 3aHATUH M COBMECTHOW MPOTYKTUBHOM NIESTEIHLHOCTH;
- cOpMHpOBATh KYJIbTYPY 3aHATHI, HANPABICHHYIO Ha BOCHUTAHUE JHMYHOCTHBIX U
COITMAJIBHBIX KAYeCTB;
3. Pa3BuBarommue:
- pa3BUTH MO3HABATEJIbHBIC MPOIECCHl (BHUMAHUE, BOCIPHITHE, JIOTHYECKOES MBIIUICHUE,
MaMsITh),
- pa3BUTh KPEaTHBHOCTb,
- pa3BUTh CIIOCOOHOCTH K CaMOpeaIH3allvu.


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

1.3.

Coaepsxkanue nporpaMmsl

Y4yeOHbIii MJIaH

Ne

n/n HaumeHnoBaHue TeM

KoandecTBO 4acoB

®opmbI aTTecTanun/
KOHTPOJIS

Bcero

Teopus

IIpakTHKa

HNHcTpyKTaXK 10 TEXHUKE
0e30MacHOCTH B KOMIIBIOTEPHOM
KJ1acce

2

Ompoc

1 Pa3nen 1. 3HaKkoMCTBO ¢
" | sa3pikoM Python

3anstue 1. OOmue cBeeHus 0
S3BIKE

[IpakTnueckas padoTa:
YcranoBka nmporpamMmsl Python

11

3ansaTue 2. Pexxumbl paboThI
1.2. | Ilpaktudeckas pabota: Pexxumsl
paboTtsl ¢ Python

Tect Ne 1. 3HAKOMCTBO C SI3BIKOM

13 Python

TectupoBanue,
pelieHne
MIPAKTUYECKUX 3a/1a4

Paznen 2. [lepemeHHble U
BbIPAKECHH S

11

3ansarue 3. [lepemeHHbIe
2.1 | IIpaktuyeckas padora: Pabota co
CIIPABOYHOM CHCTEMOU

[IpakTrueckas padora:

2:2 [TepemenHbIE

3ansTtue 4. BeipaxeHus
2.3 | [IpakTtuueckas padora:
Bripaxkenust

2.4 | 3austue 5. BBox 1 BBIBO

3angrue 6. 3ama4yu Ha
AJIEMEHTApHBIC ICUCTBUS C
YHCIaMU

[IpakTrueckas pabora 2.5.
3aauu Ha dIIEMEHTapHBIE
JCUCTBUS C YHCITAMU

2.5

Tect Ne 2. Beipaxkenus u
ONEpalnH.

2.6

TectupoBanue,
pelieHue
MPAKTUYECKUX 3a]a4

Pazgen 3. YciaoBHbIe
NpeJI0KeHUsI

28

3anstue 7. Jlornueckue
BBIP@)XEHUS U OIIEPaTOPHI.
[IpakTnyeckas pabora:
Jlornueckue BbIpaKECHUS

3.1

3andartue 8. YCIOBHBIM oniepaTop
3.2 | IIpaktuyeckas paborta:
«Y CIIOBHBIN OEPATOP»

3angarue 9. MHOXECTBEHHOE
3.3 | BeTBIICHUE
[TpakTuueckas paboTa:

TectupoBanue,
Pemenue
MIPaKTUYECKUX 3a/1a4




MHoecTBEHHOE BETBIICHUE

3.4

3ansarue 10. Peanmu3zanms
BETBJICHUS B si3bIKe Python.
[IpakTuyeckas pabora:

«Y CIIOBHBIE OIIEpaTOPBI»

3.5

CamocrosTenbHas padora Ne 1
10 TeMe «Y CIIOBHBIE
oneparopsl'.

10

3.6

3anstue 11. 3auetnas padbora Ne
1. "CoctaBieHue nporpamm c
BETBJICHUEM "

Tect Ne 3. "YcnoBHbIC
oneparopsl'.

Paznen 4. Hlukiabl

46

37

4.1.

Sanrstre 12. Oneparop IyKIA ¢
yCIIOBHEM

[IpaxTnueckas padora "Hucna
dubonayyn"

4.2.

3anstre 13. Oneparop mukia for
[IpakTnueckas padora Pemenue
3a7a4uu ¢ qukiom for.

4.3.

Sanarue 14. BnoxxeHHbIe UKL
[IpakTuueckas paboTa:
Peanm3armms MUKINYECKUX
AITOPUTMOB

4.4,

3anstue 15. CnydaiiHpie yncna
[IpakTrueckas padora:
CiyyaliHble yncia

4.5.

3anstue 16. [Ipumeps! pemeHus
3a/1a4 ¢ IUKIOM
[IpakTuueckas padbora: Pemenue
3a/1a4 C IUKIIOM.

4.6

CamocrosTenbHas pabora Ne 2
"CocTaBlieHHE POTPAMM C
UKIOM"

10

4.7

Tect Ne 4. I{uknbr

4.8

3anstue 17. TBopueckas pabora
Ne 1. "I{ukmsr"

12

10

TectupoBanue,
pelieHue
MPAKTHUYECKUX 3ajad,
TBOpYecKas pabora

Pa3nen 5. ®ynkuun

20

14

5.1.

3ansarue 18. Coznanue hyHKIMi
[IpakTuueckas pabora Co3nanue

byHKIMH

5.2.

3augrue 19. JlokanpHbIE
MepEeMEHHBIE
[IpakTuueckas pabota
JlokanpHbIe IEPEeMEHHBIE

5.3.

3anstue 20. [Ipumeps! perieHus
3aJau C UCMOJIb30BaHUEM
byHKIHI

IIpakTuyeckas pabota Pemenue
3aJa4 C MCIOJIb30BAaHHEM

TectupoBanue,
pelieHue
MIPaKTUYECKUX 3a/1a4




byHKIHI
54 CaMOCTO'S'ITeHBHaSI I??GOTa Ne 3 10 9 8
110 teMe "OyHKIMu
3ansartue 21. PexypcuBHbIe
byHKIIUN
> [IpakTnueckas padota 5.4. 2 ! !
PekypcuBHBIE QyHKIIMH
5.6 | Tect Ne 5. dyHkuuun 2 2
Pa3znen 6. Ctpoku -
6 N0CJIe/I0BAaTeIbHOCTH 10 3 7
CHMBO0JIOB
6.1 3anstue 22. Ctpoku 9 1 1
[Tpaktuueckas padora: CTpoku
Sanstue 23. Cpesbl cTpoK Pemenne
6.2. 2 1 1 MIPAKTUYECKUX 3a7a4
3ansarue 24. [Ipumeps! penieHus
3aJ1a4 CO CTPOKAMU
6.3 [IpakTnueckas padota: Pemenue 6 ! >
3aJ1a4 CO CTPOKAMH.
Pazjnen 7. Ci10:KHbIE THIIBI
7 17 7 10
JAAHHBIX
71 Bansartue 25. Cnucku 9 1 1
[Tpaktuueckasi pabora: Cuicku
7.2 | 3ansaTue 26. Cpesbl CIUCKOB 1 1
3anstue 27. CIUCKU: TPUMEPHI
7 3 | peuienys sajau 6 1 5 TectupoBanue,
[IpakTuueckas pabora 7.2. Pemenue
Pemenue 3aau co cruckaMu MPAKTHUYECKUX 3a7a4
7.4 | 3anstue 28. Matpuiisl 2 1 1
7.5 | Tect Ne 7. Cririckun 2 2
7.6 | 3anstue 29. Koprexu 1 1
7.7 | 3anstue 30. Bengenue B coBapu 1 1
78 3ansarue 31. MHOXecTBa B SI3bIKE 2 1 1
Python
Pa3nea 8. Ctuian
8 nporpaMMHpoBaHus v oTjaaka | 17 7 10
NporpamMm
81 3ansarue 32. Ctuib 2 1 1 Pemenue
IPOrpaMMUPOBaHUS MPAKTHYECKUX 3ajad,
8.2 | BamsTtue 33. Otnaaka nporpamMm 2 1 1 MIPE3CHTAIIMS POEKTA,
3ansarue 34. 3a4er 1o Kypcy peduexcus.
8.3 | «IIporpammupoBaHue Ha S3BIKE 10 2 8
Pythony
8.3 | 3amstue 35. Uro manspiie? 2 2
BCEI'O 156 45 111

Conep:xxanue y4eOHOro njiaHa
BBoaHoe 3ansitue (2 yaca).

Teopus: 3HAKOMCTBO € MJIAHOM paboOThl 00beauMHEeHUs, MHCTpyKTax 1o Th. Ilpakruka: Onpoc.
Tpenunr Ha kKoMaH1000pa3oBaHue.

Paznen 1. 3nakoMcTBO ¢ si3bikoM Python (6 yacos)
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Teopus: OOmme cBemeHus o s3bike Python. YceranoBka Python na kommbroTep. Pexumbr
pabotsl Python. Uto Ttakoe mnporpamma. [lepsas mporpamma. CTpykTypa NporpaMmbl Ha
s3bike Python. Komwmenrtapun.

[MpakTrueckas padora 1.1. YcranoBka nporpammbl Python Ilpaktuueckas pabora 1.2. Pexxumbl
pabotsl ¢ Python Tect Ne 1. 3HakomcTBO ¢ s13pikoM Python

Vuawuecs doncnvl 3name | nonumams:

- TOHSATHE TIPOTPAMMBI;
- CTpyKTypa nporpamMmsl Ha Python;
- pekuMBI paboTsl ¢ Python.
Yuawuecs oonocnvl ymems:
- BBITIOJIHUTH YCTAHOBKY MPOTPaMMBbI;
- BBITIOJIHUTD MTPOCTEUIITYIO IPOTPaMMy B UHTEPAKTHBHOU CPEJIC;
- Harucatb KOMMEHTApUH B PpOrpamMe.

Pa3nen 2. Ilepemennbie u Boipa:keHusi (11 yacon)

Teopus: Tunsl gansabix. [IpeoGpazoBanue TunoB. Ilepemennble. Oneparop MNpHCBaUBaHUA.
NMena mnepeMeHHBIX U KJIIOUEBBIE CIIO0BA.

Beipaxxenus. Onepanun. [lopsnok BemMoOsHEHHs onepauuii. MaPa3znentnueckue
¢bynxun. Kommosuws.

BBon u BeIBOA. BBOa JaHHBIX C KiIaBHAaTypbl. BbIBOA gaHHBIX Ha d3kpaH. [Ipumep
CKpHITA, KCIOJB3YIOLUIEr0 BBOJ M BBIBOJ JaHHBIX. 3a/Jaydl Ha d3JEMEHTapHbIE NEHCTBHUS C
yucnaMu. PelieHue 3a1a4 Ha 3leMeHTapHbIEe JEMCTBHS C YHCTIaMHU.

[TpakTdeckas pabora 2.1. Pabora co crpaBouHol cucremoit [lpaktudeckas padora 2.2.
[IepemeHHbIE

[TpakTudeckas padota 2.3. Beipaxkenus

[IpakTueckas padora 2.5. 3amaun Ha 3JIEMEHTapHbIC IEHCTBUsA ¢ uuciaamu Tect No 2.
Bripaxkenus u oneparuu.

Vuawuecs donncnvl 3namo | nonumams:

- OOIIYI0 CTPYKTYpY MPOrpPaMMBl;

- THUIIBI JAHHBIX;

- LieJble, BEIIECTBEHHbIE TUITBI JAHHBIX U ONEpalliu HaJl HUMH;
- orepaTop MpHCBalBaHMUS;

Pasjnen 3. YcioBHble npeasioxenus (28 yacon)

Teopus: Jlormyeckuit Tun ngaHHbiX. Jlormuyeckwe BbIpaxkeHus | oneparopbl. CraoKHbIE
YCIOBHBIE  BbIpaKeHHs (Jiormueckue omepamuu and, or, not). VYcioBHbI omeparop.
AnbpTepHaTHUBHOE  BbIMOJHEHUE. [IpuMepsl pemieHus 3agad € yCJIOBHBIM  ONEPaTOPOM.
MHOXeCTBEHHOE BeTBJICHHE. Peanm3aiiusi BETBICHUS B si3bike Python.

[Ipaktuueckass pabora 3.1. Jlornueckme BoipakeHusi IIpaktuueckas pabora 3.2.
"YcnoBusiit onepatop" Ilpaktuyeckas padora 3.3. MHokecTBeHHOe BeTBieHue I[IpakTuueckas
pabota 3.4. "YcnoBHbIe oniepaTopsl”

CamocrtositenbHass pabora Ne 1. Pemennwe 3amau mo teme "YCIIOBHBIE oOIepaTropsl'’.
3auetHas pabota Ne 1. "CocraBieHue nporpaMm ¢ BeTBIeHUEM".

Tect Ne 3. "YcnoBHsie onepaTopsl'.

Vuawuecs doncnvt 3name | nonumams:

- Ha3HAYEHHE yCIOBHOT'O OIEpaTopa;

- Croco0 3ammcH yCJIOBHOTO OIIEpaTopa;

- JIOTUYECKUN TUI JaHHBIX;

- JIOTUYECKHE OrepaTopsl or, and, not;

- VYuyamuecs 107KHbI YMETh:

- WCII0Jb30BaTh YCIOBHBIN ONEpATOD;

- CO3/1aBaTh CJIOXKHBIE YCIIOBUS C IOMOULIBIO JIOTHYECKUX ONIEPATOPOB.

Pa3znen 4. llukiasl (46 yacoB)



Teopus: [lonstue nukna. Teno nukia. YcioBus BBIIOJHEHHS Tena Lukiaa. OnepaTop LUKIA C
ycinoBueM. Omnepatop mwmkia While. BeckoHeunble HUKIBL AJbTepHATHBHAS BETKA IUKJIA
while.  OGnoBnenne mnepemennoit. Kpartkas ¢opma 3amucu oOHOBieHHs. [Ipumepbl
HCIOJIb30BAHUS IUKJIOB.

Omeparop mukina c¢ mnapamerpoMm for. Omeparopsl ynpaBieHus IHMKIOM. [Ipumep
3aa4M ¢ wucrnoib3oBaHueM Iwkia for. Brokennbie nukibl. [ukiel B nukiax. CiyyaiiHbie
yucina. Oynkuus randrange. @yukius random. [IpumMeps! pelieHus 3a1a4 ¢ HUKIOM.

[Ipaktuyeckas padora 4.1. "Uucna ®dubonayun" Ilpaktudeckas paborta 4.2. Pemenue
3a7a4u ¢ nukiom for.

[TpakTudeckas pabdora 4.3. Peanu3zanus nukimndeckux aroputMoB [Ipaktuueckas padora
4.4. CnyyaiiHble uucna

[MpakTaeckas pabora 4.5. Pemenue 3amau ¢ mmknoM. CamocrositenbHas pabora Ne 2
"CocTaBiieHre IporpamMmm ¢ HUKIoM"

Tect Ne 4. Iukst

TBopueckast padota Ne 1. "I{ukser"

Vuawuecs doncnvl 3name | nonumams:

- LUKJIBI C YCIIOBUEM U UX BUJIBI;
- MIpaBHJIa 3alIUCH LIUKIIOB YCIIOBUEM;
- Ha3HaYeHHEe U 0COOEHHOCTH UCIIOJIb30BAHUS IIUKIIA C ITAPAMETPOM;
- (dhopMar 3anucH HUKJa ¢ MapaMeTpoM;
- MIPUMEPHI UCTIOJIb30BAHMS IIUKJIOB PA3IUYHBIX THUIIOB.
Yuawuecs oonocnvl ymems:
- OTpeAeNaTh BUJ LKA, HanOoJiee yJOOHBIN /ISl pelieHrs OCTaBIeHHOM 3ajauu;
- HCIOJIb30BATh LIUKJI C YCIIOBUEM,;
- OTIpeAETATh 11eJIeCO00Pa3HOCTh MPUMEHEHHUS! M HCIOJIb30BaTh UK C MapaMeTpoM s
pelIeHUs TOCTaBICHHOM 3a/1auH.

Pa3znen 5. ®ynkuum (20 yacoB)

Teopusa: Cosmanue ¢ynkiuid. I[lapamerpsl u aprymeHThl. JlokampHble W TJ00ATBHBIC
MIepEeMEHHBIE.

[Totok BbImoMHEHHs. @DYHKIMH, BO3BpAIAIONIME pe3yNbTaT. AHOHMMHBIE (YHKIUH,
uHcTpykuus lambda. [lpumeps! perenus 3aad C HCIOAb30BaHHEM (DYHKITHH.

PexypcuBnbie ¢yHkimuu. Beraucnenune dakropuana. Yucna ®dubonavun. IIpaktrueckas
pabora 5.1. Coznanue GyHKIUH

[IpakTuueckas padora 5.2. JIokaibHbIC IEPEMEHHBIC

[IpakTnueckas padora 5.3. Pemenue 3agau ¢ ucnosnb3zoBanueM ¢ynkimii [IpakTudeckas
pabora 5.4. PekypcuBHbIe (PyHKIIHH

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

Vuawuecs donrcnvt 3namo | nonumams:

- MOHSATHE QYHKIINH;
- crocoObl onucanus QyHKIUH;
- MIPUHIIMITBI CTPYKTYPHOTO MIPOrPaMMHUPOBAHUS;
- MOHSTHE JIOKATBHBIX IEPEMEHHBIX MOIPOTrPaMM;
- NoHsATHE (POPMATBHBIX U (PAKTHUYECKUX IMapaMeTPOB MOANIPOrpaMM;
- croco6 nepenavyy napaMeTpoB.
Yuawuecs oondicnvl ymems:
- CO3/1aBaTh U MCIIOJIb30BaTh (DYHKIINH;
- WCIOJIb30BaTh MEXAHHU3M IMapaMeTPOB JUIS Mepeiauid 3HAYCHHH.

Pa3nen 6. CTpoku - nmocjieioBaTe/ IbHOCTH cHMBOJIOB (10 yacoB)

Teopusa: CocrtaBHOW TN AaHHBIX - cTpoka. [loctyn mo wunHzaekcy. [[nmHa cTpoku u
oTpuIarenbHble UHAEKCH. [IpeoOpa3oBanue Tunos. [Ipumenenne nukmna amns 00Xoaa CTPOKH.



Cpessl ctpok. CTpoku Henmb3si u3MeHuTb. CpaBHeHue ctpok. Omepatop in. Moayis String.
Omneparopsl Uil BCEX THUIIOB IMOCIEIOBATEIbHOCTEN (CTPOKHM, CHUCKU, KOpTexku). IIpumepsl
pellIeHus 3aa4 co CTPOKaMU.

[Ipaktudeckas padota 6.1. Ctpoku

[Ipaktuyeckas pabora 6.2. Pemenue 3amad co CTpokamu.

Vuawuecs doncnvl 3name | nonumams:

- Ha3HAYeHHE CTPOKOBOI'O TUIA JaHHbIX;
- OTIepaTopsl sl paboThI CO CTPOKAMH;
- nponexypsl U GyHKIHMU 1St pabOThI CO CTPOKAMU;
- olepaiyu co CTPOKAMHU.

Yuawuecs oonocnvl ymems:

- OIHCHIBATH CTPOKH;

- COEIUHSATH CTPOKH;

- HAXOJUTh JUTMHY CTPOKH;

- BBIpE3aTh YaCTh CTPOKHU;

- HaXOJUTb MOJICTPOKY B CTPOKE;

- HaXOJHUTh KOJIMYECTBO CIIOB B CTPOKE.

Paznen 7. Cnoxublie TUNIBLI JaHHBIX (17 yacoB)

Teopus: Crmcku. Tun cromcok (list). Muagekce. O6xox crmcka. [IpoBepka BXOXKICHHS B
cnucok. Jlo6aenenne B crnucok. CyMMupOBaHHE WIM H3MEHeHHe crucka. Omneparopsl Ams
cnuckoB. Cpe3bl cnuckoB. YpaaneHue cnucka. KionupoBanue cnuckoB. CrucoyHble
napamerpsl. DyHkMs range. Coucku: MpUMEpPBI pelIeHns 3a/1a4.

Martpunpsl. Broxennsie cnmcku. Marpunbsl. CTpoKH M CIIUCKH. ['€HepaTophl CIMCKOB B
Python. Koptexu. [IpucBanBanue koprexei. Koprexu kak Bo3BpalaemMbie 3HaUCHHS

Beenenue B croBapu. Tum croBaps (dict). CrnoBapubie oneparun. CiioBapHbIE METOIBL.

MuoxectBa B s3eike Python. MuoxkectBa. MHOKECTBEHHBIH THI JaHHBIX. OmnucaHue
MHOkecTB.  Ormepauuu, JONMYyCTUMBIE HaJl MHOXKECTBaMHU: OOBbEIWHEHHUE, IepeceueHue,
pasHoCTh, BKIOYeHHE. OnepaTop onpeneieHus NPUHAUIEKHOCTH 3JIEMEHTa MHOXKECTBY.

[Ipaktuueckas padora 7.1. Criuckwu.

[Ipaktuueckas pabora 7.2. Pemenue 3amga4d co cnuckamu. Tect Ne 7. Criucku

Vuawuecs donncnvl 3namo | nonumams:

- CJIO’KHBIE TUIIbI TAHHBIX;
- Croco0 OomucaHus CIHCKa;
- croco0 J0CTyMa K 3JIeMEeHTaM CITHCKa;
- CHoco0 OomHcaHus KOpPTexa,
- Croco0 omucaHus CIoBaps;
- oTepaliy, BHIMOIHIEMbIE CO CIIUCKAMU, KOPTEKaMHU U CIIOBApSAMU;
- MOHSTHE MHOYKECTBA;
- CIOCOOBI OMTUCaHMSI MHOKECTBA;
- orepaTopbl pabOThl ¢ MHOKECTBAMH.
Yuawuecs oondicnvl ymems:
- OIHCHIBATh CIIUCKU;
- BBOJIUTDH JIEMEHTHI CIIHCKA;
- BBIBOJIUTH DJIEMEHTHI CIIUCKA;
- BBINOJIHATH TMOMCK 3J€MEHTa B CIMCKE, NMOMCK MMHHMYMa M MaKCHUMyMa, HAaXOXJEHHE
CYMMBI 3JIEMEHTOB CIUCKA;
- HCIOJIb30BaTh BJIOXKEHHBIE CIIUCKY;
- MIPUBOIUTH IPUMEPHI UCIIOIb30BAHMS BIOKEHHBIX CITUCKOB (MaTpULL);
- OTHCBIBATh MHOXECTBA;
- OTIpeIeIATh MPUHAIICKHOCTD 3JIEMEHTa MHOXKECTBY;
- BBOJIUTH 3JIEMEHTHI MHOXKECTBA;
- BBIBOJIUTH 3JIEMEHTHl MHOXKECTBA.
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Pa3gen 8. Ctuap nporpaMMupoBaHus U 0TJ1aAKa nporpamMm (15 yacos)
Cruns nporpamMmupoBanus. OTiaaka nporpaMm.
3auer o kypcey «lIporpammupoBanue Ha s3pike Pythony
Vuawuecs oonscnvl 3name | nonumamo:
- YTO TaKOE CTHJIb IPOrPaMMHUPOBAHMS;
- IpaB1Jia UIMEHOBAaHUS OOBEKTOB;
- OCHOBHbBIE€ PEKOMEHAINY IPY HAIIMCAHUU TIPOTPaMM.
Yuawuecs oondicnvl ymems:
- OTIPENIeINIATH B OIIMOOK M HAXOAUTh OIHUOKH B IPOTpaMMe.
- BBITIOJHATH TECTUPOBAHUE U OTJIAJIKY IPOTPAMM.

1.4. Ilnanupyemblie pe3yJibTaThbl 0CBOEHUS ITPOTrPaMMBbI
Ilnanupyemble pe3y/bTaThl Kypca

B pamkax kypca «lIporpammupoBanuss Ha s3bike Python» ywaimuecss oBnazeBaroT
CJIEIYIOIMMU 3HAHUSIMH, YMEHUSIMU U CITIOCO0AMU JIeITEIbHOCTH
- YMEIOT COCTABJISITh AJITOPUTMBI JIsI pEIICHUS 3a]1a4;
- YMEIOT PeaTN30BbIBATh AJTOPUTMBI HA KOMITBIOTEpE B BHJIE MPOTPaMM, HAlKMCAaHHBIX Ha
s3bike Python;
- BJIQJICIOT OCHOBHBIMHU HaBBIKaMH MTPOTPAMMHPOBaHuUs Ha si3bike Python;
- YMEIOT OTJIAKMBATh U TECTUPOBATH MTPOTPAMMBbI, HaTMCaHHBIE Ha si3bIKe Python.

Cnoco0bl olleHMBAHMSI YPOBHS JOCTHKEHUH YUAIMXCSH

[IpeaqmeToM NUarHOCTUKH M KOHTPOJS B Kypce «OCHOBBI MPOTPAMMHPOBAHUS Ha SI3BIKE
Python» sBnstorcs BHemHuMe oOpa3oBaTeNbHBIE NPOAYKTHl ydalmuxcs (CO3JaHHBIE OJIOK-
CXEeMBI, TPOTpaMMbl), a TAK)KE€ WX BHYTPEHHUE JTUYHOCTHBIC KadyecTBa (OCBOECHHBIE CIIOCOOBI
NesITeNIbHOCTH, 3HAHUSI, YMEHHS ), KOTOPbIE OTHOCATCS K LEJISM U 3a7jadaM Kypca.

KadectBo BHemHe#d oOpa3oBaTelbHOW MPOAYKIMH  KEJIATEILHO  OICHWBATh IO
CIIEYIOIIMM TapaMeTpam:
- QITOPUTM JIOJDKEH OBITh ONTHMAJbHBIM IO CKOPOCTH BBINOJHEHHS W MaKCHMAaJbHO
MIPOCTHIM B peaju3ally Ha S3bIKE MPOrPaMMHUPOBAHUS;
- MporpaMMa JI0JKHA BBITIONHATH TOCTAaBJIEHHbIE 33]1a4U;
- M0 CTEMEHU «YUTAEMOCTH KOJa» (HODKHBI OBITH COONIOACHBI OTCTYIBI, 00sS3aTelIbHOE
HaJIMYUe KOMMEHTapueB K KOAY MPOrpaMMBbl U T. I1.).
- [IpoBepka AOCTUraeMbIX YHaTUMUCS PE3yJIbTATOB IPOU3BOAUTCA B CIIEAYIOIUX (PopMax:
- TEeKyIIUA peQIeKCUBHBIM caMOaHalM3, KOHTPOJIb M CAMOOLEHKAa y4alluMHCS
BBITIOJIHAEMBIX 3a/1aHU;
- TEKyIllasi JUarHOCTUKA U OL[EHKA MeIaroroM JeATelIbHOCTH YUalluxcs,
- UTOrOBasi OI[EHKA JIEATEIbHOCTH U 00Pa30BaTEIbHOIN MPOIYKIMH YUEHUKA B COOTBETCTBUU
C €ro MHJUBHUAYAIbHBIMH U BO3PACTHBIMU OCOOCHHOCTSAMHU;
- WToroBeiii KOHTPOJL MPOBOJUTCA B KOHIIE BCero Kypca. OH COCTOUT U3 TECTUPOBAHHS U
pelIeHUs TPAKTUYECKON 3a]]auH, 3aIIUTHl TBOPUYECKOT'O MPOEKTA.

PA3JEJI 2. KOMIIVIEKC OPTAHU3AIIMOHHO-ITEJAT'OTUYECKHUX
YCJIOBU
2.1. YcioBus peaju3aiuv NporpaMmsbl
Mamepuanvno-mexnuueckoe obecneuenue:
—CTOJIBI [T KOMIIBIOTEPA;
—KOMITBIOTEPHBIE CTYJIbS,
—1Kadbl U1 JUIAKTHYECKUX MaTepualloB, MOCOOU;
—CIelualibHas ¥ HayYHO-TIONMYJIsipHas JIMTepaTypa s MeJarora 1 yJarmuxcs;,
—KaHITOBApHI,
Hugpopmayuonnoe ovecneuenue:

—HepCOHaHLHLIﬁ KOMIIBLIOTCP (Ha Kaxja0ro y‘-IaCTHI/IKa);
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—MYJIbTUMEIUNHBIN IIPOEKTOD;

—BUJIEOMaTEPUAIIbl Pa3HOM TEMATUKU IO IPOrPaMME;

—OpI'TEXHUKA,

—BBIXOJ B ceTh Internet;

Annapammnoe obecneuenue:

—IIpoueccop ne Huxe Core2 Duo;

—O0beM onepaTuBHOI namaru He Hwke 4 [0DDR3;

—JluckoBoe npocTpaHcTBO Ha MeHee 128 ['0;

—MoHuTop AuaroHaneo Ha MeHe 197;

Ilpocpammmnoe obecneuenue:

—Onepanmonnas cucrema Windows 7 [IpodeccrnoHanbHast HITU BBIIIE;

—UWntepnperarop Python Bepcuu 3.7 u BbIie;

—IDE JatBrains PyCharm;

—Foxit Reader niu apyroit mpocmoTopiiuk PDF daiinos;

—-WIinRAR,;

—ITakeT oucHBIX TporpamMm;

—Adobe Photoshop nnu npyroit pactpoBblil rpaguueckuil pe1akTop;

—JI1000i1 Opay3ep AJisi UHTEpHET cepduHra.

2.2. ®opmbl aTTecTAlUN (KOHTPOJISI)

Bxoasimmii KOHTPOJIb OCYIIECTBISETCS NpPU KOMIUIEKTOBAaHMM TpYNIbl B Hadajie
yueOHOro roaa. [{ens — onpenenuTh NCXOIHBINA YPOBEHb 3HAHUI yUallluXcsl, ONpelenauTb Gopmbl
1 MEeTOJIbl paboThI C yYaIIUMHUCA.

dopma KoHmpona: TECTUPOBAHNUE.

Texymuii KOHTPOJIb OCYLIECTBISETCS IOCIE HM3YyYeHHMs] OTICIBHBIX TeM, pasjena
nporpamMmbl. B mpakTHueckol eSTENbHOCTH pPe3yJbTaTUBHOCTh OLIEHUBAETCA KauyeCTBOM
BBITMIOJIHEHUS MPAKTHYECKUX paboT, MOUCKY M OTOOpPY HEOOXOAMMOro MaTepualla, yMEHHUIO
paboTaTh C pa3IMYHBIMM HCTOYHHMKAMU HH(OpManMu. AHAIU3UPYIOTCS IOJIOKUTEIbHBIE U
OTpULIATENIbHBIE  CTOPOHBI  palOThl, KOPPEKTHPYIOTCA HemocTaTku. KoHTponb 3HaHMU
OCYILECTBJIIETCSI C MOMOILBIO 33aJaHUi nejarora (peuieHue MPakTUYEeCKUX 3a/ad CpelICTBaMU
A3bIKa MPOrPAMMHUPOBAHMS); B3aUMOKOHTPOJIS, CAaMOKOHTpods M Ap. OHM aKTUBU3UPYIOT,
CTUMYJIUPYIOT palOTy ydYalluxcs, HO3BOJSIOT OoJiee MOJHO HPOSBIATH IMOJYyYEHHbIE 3HAHMUA,
YMEHHS, HABBIKU.

IIpoMeskyTOYHBII KOHTPOJIB OCYIIECTBIsAETCS B KOHIE | moxyroaus yuyeOHoro roaa.

dopma  KOHTpOJIA: TECT, pelleHHe MPaKTUYECKUX 3ajJad CpelICTBaMM  sI3blKa
IPOrpaMMHUPOBAHUS.

HroroBelii KOHTPOJIbL OCYILIECTBIIETCS B KOHIIE y4eOHOT0 roja.

dopma KOHTPOJIA: 3alUTa TBOPYECKOTO IIPOEKTA.

OTcnexnBaHue  JUYHOCTHOI'O — PA3BUTUS  YHYAIIMXCS  OCYIIECTBIISIETCS ~ METOJIOM
HaOmroeHus, aHkeTupoBaHus. [1o uToram nepBoro MogyroJus U Mo UTOraM Iroja 3amoJHseTCs
«/lnarnoctuyeckas KapTa», B KOTOPOI MPOCTABIISAETCA YPOBEHb YCBOCHUS POTrPaMMBbl KaXIbIM
ydaluMmcs: 00beJMHEHUS.

2.3. OueHo4YHbIe MaTePUAIbI

Bxoasimmii KoHTpOJIb: Tecmuposanue (IIpunoscenue 2)

IMpomekyTOUHBI KOHTPOJIb: Tecmuposanue, peutenue 3aday ([Ipunodxcenue 3)

HroroBelii KOHTPOJIb: yuawumcs npeonrazaemcs CamoCmosmenbHo 6ulOpams memy
MBOPYECKO20 NPOEKMA U HA OCHOBAHUU MeMbl pa3pabomams npocpammy, HOACHUMENbHYIO
3anucky, npezenmayuro.

2.5. Meroanieckoe odecrnedeHue

[Iporpamma pa3paboTaHa Ha OCHOBE KOHUENTYalbHBIX MoyokeHHH CTpaTeruu
WHHOBAaIIMOHHOTO pa3Buths Poccuiickoit denepanuu Ha nepuoa 1o 2020 roxga.
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MeToabl 00y4eHH:

1. CnoBecHblii: 00BSICHEHHE HOBOI'O MaTepuaia; paccka3 OO030pHBIA ISl PACKPBITHS
HOBOH TE€MBbI; Oece/Ibl C YUaIIMMUCS B MPOLIECCE U3YyUEHHS TEMBIL.

2. Harnsgselil: nmpuMeHEHHE EMOHCTPAIlMOHHOTO MarepHala, HarjsAHbIX MOCOOuH,
IIPE3EHTALMM 110 TEME.

3. [IpakTtuueckwii: WHAWBHIyalbHas ¥ COBMECTHas MPOAYKTUBHAS ESITEIHHOCTD,
BBITIOJTHEHUE YYAIIMMUCS ONPECIICHHBIX 3aJaHHi, PEIICHUE 3a/1a4.

4. VIHTepaKkTHBHBIN: CO3JaHUE CIEUUATBHBIX 3aJaHHUM, MOJEIUPYIOIIUX PEATbHYIO
KU3HEHHYIO CUTYallMIO, U3 KOTOPOU yUalluMCs MpeIaraeTcsi HAauTH BBIXOJ.

TexHosorum:

1. TexuHonorust mpoOIEMHOTO Maora. Y4auuMcsi He TOJBKO COOOIIAIOTCS TOTOBBIE 3HAHMS,
HO M OpPraHu3yeTCs TakKas WX JIeATEIHHOCTh, B MPOLECCe KOTOPOW OHM CaMH JCNAIOT «OTKPBITHSD,
Y3HAIOT YTO-TO HOBOE U MICTIOJIB3YFOT MOJTyYEeHHBIE 3HAHUS M YMEHHS [T PEIICHNS )KU3HEHHBIX 33/1a4.

2. TexHomorus  KOJUIGKTUBHOTO  B3aMMOOOy4YeHHsS  («OpTaHM30BAaHHBIA  JTHAJIOTY,
«codeTaTeNbHbI JAUATIOr», «KOJUIEKTUBHBIN crnocob obyuenus (KCO), «pabora ywammxcs B
mapax CMEHHOTO COCTaBay) TMO3BOJSIET  IUIOJIOTBOPHO — pa3BUBaTh Yy  00ydYaeMbIX
CaMOCTOSITEIbHOCTh 1 KOMMYHUKAaTHBHBIE YMEHHS.

3. Urposas Texnonorus. Mrpoas ¢opma B 00pa3oBaTeIbHOM IPOIECCE CO3MAETCS IpH
TIOMOIIM WTPOBBIX MPUEMOB M CUTYaIINiA, BEICTYIIAIONMX KaK CPEJICTBO MOOYKACHUS K IESITEIbHOCTH.
CrniocoOCcTBYeT Pa3BUTHIO TBOPUYECKMX CHOCOOHOCTEH, MPOIYKTMBHOMY COTPYIHHUYECTBY C APYTUMU
yuanmmucs. [IpuydaeT K KOJJIEKTUBHBIM JICWCTBHSIM, TIPUHATHIO PEIICHUH, YYUT DPYKOBOIUTH H
MOYMHSTHCS, CTUMYJIHPYET MPAKTHIECKUE HABBIKU, Pa3BUBACT BOOOPaYKEHHE.

4. DneMeHTbl 370pOBbecOEperarommx TEXHOJOTHH SIBIISIOTCS HEOOXOUMBIM  yCIIOBHEM
CHIDKEHUSI YTOMIIIEMOCTH | TIEPETPY3KH YUK CSL.

5. IlpoexTHas TexHONOTHs TpeyiaraeT MPaKTUUECKUEe TBOpUECKHE 3afaHus, TpeOyromue oT
yyalmxcs MX MPUMEHEHHE I pelleHus] MpoONeMHbIX 3aJaHui, 3HaHUS Marephana Ha JaHHbIHN
ucropryeckuid stan. OBiazieBas KyJbTypod IMPOEKTUPOBAHUSA, IIKOJBHUK MPUYYAETCS TBOPYECKU
MBICITUTh, IPOrHO3UPOBATH BO3MOYKHBIE BAPUAHTHI PEIIEHHS CTOSIMX MIepe]] HUM 3a/ad.

6. HudopMaloHHO-KOMMYHHUKAIMOHHBIE ~ TEXHOJOTMU  AKTUBM3UPYIOT  TBOPYECKHMH
MOTEHIMAJI YYalIUXCcsl; CIOCOOCTBYET PAa3BUTHIO JIOTMKHM, BHHMAHUS, PEUM, MOBBIIICHHUIO KauecTBa
3HaHWH; (HOPMUPOBAHUIO YMEHHUS TIOJIB30BATHCS MH(GOPMAITEH, BEIOUpaTh W3 HEe HEOOXOAUMOE st
MIPUHATHA pellleHus, paboTarh CO BCEMM BHUIAMH HH(POPMALMH, MPOrPaMMHBIM OOECIICUCHHUEM,
CHEIMAIBHBIMU [TPOrpaMMaMU U T.J1.
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2.6. CHHCOK JTUTEepaTyphl

Hopmamugeno-npaeogvie akmol u 00KyMeHmbl
1. @enepanbHblil 3ak0oH «O0 obpazoBanuu B Poccuiickoit denepammm» ot 29.12.2012 Ne
273-03
2. [Ipuka3 MunucrepctBa obOpazoBanus u Hayku PD ot 29.08.2013 Nel008 «O06
YTBEPKICHUH TOPSAAKA OPraHU3allMUd M OCYIIECTBIICHHS 00pa30BaTENbHON NESITEIBHOCTH IO
JIOTIOJIHUTEIBHBIM 0011€00pa30BaTEIbHBIM IIPOrpaMMam».
3. [TuceMo MunucrepctBa obpazoBanusi Poccuiickoit @enepanuu ot 18 urons 2003 Ne28§-
02-484/16 «TpebGoBaHuss K coIepX)aHHIO M OG(GOPMICHHIO O00pa30BATEIbHBIX IMPOTPAMM
JIOTIOJIHUTEIBHOTO0 00pa30BaHus IeTei,
4. [TocTtanoBnenue I'J1aBHOrO rocyAaapCTBEHHOIO CaHUTAapHOro Bpada Poccuiickoin
Oenepaunu ot 4.07.2014 1. «OO6 ytBepxknenun CanlluH 2.4.4.3172-14 «CanurapHo-
AMUIEMUOJIOTMYECKHE TPEOOBaHUS K YCTPOICTBY, COJIEPKaHUIO U OPraHU3alluU peKuMa paboThl
o0pa3oBaTeNbHbIX OPraHU3aMi JOMOIHUTEILHOTO 00pa3oBaHus ACTEH».
5. Crparterusi mHHOBaIlMOHHOTO pa3BuTusa Poccuiickorr ®enepannu Ha nepuoxn mo 2020
roja. Pacnopspkenne npasurensctBa Poccuiickoit @enepanuu ot 08.12.2011 Ne 2227-p.
6. KoHmernmust  pa3BuTHs  JOTOJIHHUTENBHOTO O0pa3oBaHuMs jaeTeil. Pacmopsbkenue
[TpaBurensctBa Poccuiickoit @enepanuu ot 24 anpenst 2015 roga Ne 729-p.
7. Crparerus pazsutusa Bocnutanus B Poccuiickoit @enepannn Ha nepuona 10 2025 rogay.
Pacnopsixenue [IpaButensctBa Poccniickoit @enepanun ot 29 mas 2015 roga Ne 996-p.

Jlumepamypa 015 nedazoza

1. buznu, [I»eux M. Python. IToapo6usiit cipaBounuk. — M.—CI16.: CumBos-ITmtoc,
2010.

2. Jlyt, Mapk Python. CnipaBounuk. — M.: Bunbsmce, 2015.

3. Odunmanbuplii caldlT TporpamMmbl [ DIEKTpPOHHBIN pecypc] — Pexxum moctyma:
https://docs.python.org/, cBoGOTHBIH.

4, Caiit, cpenma paspabotku i s3eika Python. [Dmekrponnsiii pecypce] — Pexxum

noctyna: https://www.jetbrains.com/pycharm/?fromMenu, cBoGOAHBIiA.

Jlumepamypa 015 pooumeneit u yuauwjuxcs

1. Caiitr / crpaBoYHBIE MaTepuaibl [DJIEKTPOHHBIH pecypc] — Pexxum pocryna:
https://metanit.com/python/, cBo6oHEI.

2. CaiiT / WHTEpaKTUBHBIM COOPHHK 3aJay M MPAKTHUKUA MPOrpPaMMHUPOBAHUS
[DnexTponHsIi pecype] — Pexxum poctyma: http://pythontutor.ru/, ceo6oaHbII.

3. Caiit / ApantuBHbI TpeHaxep Python [Dnekrponnsiii pecypc] — Pexum
noctyna: https://stepik.org/course/431 , cBOOOIHBIIA.

4. Caiit / cpena paspabotku juis s3bika Python [DnektponHbiii pecypc] — Pexum
noctyna: https://www.jetbrains.com/pycharm/?fromMenu , cBOGOAHBII.

5. Caiir mpoekra Open Book Project. Tlpaktudeckue mpumepsl Ha Python Kpuca

Meiiepca [DnekrponHsIiid pecypc] — Pexum noctyna: openbookproject.net , cBoGo1HBIH.
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Ilpunoscenue 2
Bxoasiiuii KOHTPOJIb
Huskuit yposenb: 0-70% BBINOIHEHHBIX 3a1aHUM;
Cpennuii ypoBeHb: 70-85% npaBUIbHO BBIIIOJIHEHHBIX 3aJJaHU;
Bricokuii yposenb: 85-100% npaBuIbHO BBIIIOJIHEHHBIX 33JaHUM.
Jas yuamuxes — 14-17 ger

‘ Damuius, Ums | ‘
1. W3 mpsimoyronbHUKa BBIPE3ad KBAJApaT CO CTOPOHOM X, MOIydmiIack Gurypa Kak
Ha pucyHke. Uemy paBHa cymma mudp y?

123

| | 112

2. B andaBute nnemenu MymbOa-tomba 32  OyKBEHI.
JIro6oe CI0BO B SI3BIKE 3TOTO TUIEMEHH COCTOUT M3 IATH OYKB M JOJDKHO OJTMHAKOBO YHTATHCS
CIpaBa HAJIEBO M CJeBa HANPaBO, NPH 3TOM IEpPBbIC JBE OYKBHI CJIOBa 00s3aTEIHHO
Pa3IMYaroTCs, a TPEThs COBMAIACT C ISATOM.

K’aKOBO MaKCHMAaJIbHOE KOJTMYECTBO CJIOB B 3TOM‘ SI3BIKE?

3. Karg naxiienna Ha pyJieT TOHKUE TONIEpEUHbIe KOJbIa TPEX pasHbIX 1BeTOB. Eciu
paspe3aTh MO CEPbIM KOJbLAM, MOJIYYUTCS 25 KyCKOB pyJieTa, €Cld MO0 MaJuHOBBIM — 47
KYCKOB, a €CJIH I10 3€J€HbIM — 31 KyCOK.

CKOJIBKO KYCKOB pyJieTa MOJYYUTCs, €CIH pa3pe3aTh MO KOJIblaM BCeX TPEX LIBETOB?

Ilpumeuanusn

VI‘ITI/ITC, YTO HAKJIEUTh KOJIBIO OJTHOTO LIBETA HA KOJIBLIO IPYTOro HEJb34.

4, Ha pucynke nokazano pacnoisioxxenue ropojioB A, B, C u D u paccrosHus Mexty
HUMHU. TypuCT BBIXOAMT U3 ropoaa B u coOupaercs moceTuTh OCTalbHBIE TOpOAa, MOOBIBAB B
KaXKJIOM 10 pa3y.

KakoBa HauMeHbI1asi BO3MOXKHAsI JUIMHA MapUIPyTa, €CJIK OH XOYeT 3aKOHUYUTH CBOMl MyTh
B TOM K€ ropoje?

B
62 43
A C
27
5. ®durypku, obmeit maccoit 432 rpamma, IMpH MOMOIIM HEBECOMBIX HUTEH U IIAHOK

coOpany B KOHCTPYKLHIO, N300paxEHHYI0 Ha pucyHke. OKa3aiaock, 4To BCe €€ yacTH HaXOAATCS
B paBHOBecHU. CKOJIbKO BECUT poMO?
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6. Jlroqu mepee3karOT B IOpoja, 3a IOJ YWCIEHHOCTb JIIOJEH yaABauBaeTcs.
Ecnmu mromm 3acensit Bech Topoa 3a 12 5ieT, To CKOJIBKO JIET MOHAI00UTCs, YTOOBI 3aHATH JIMIIb

MOJIOBUHY ropoja?

| |

1. CpaBuuTe napsl ciioB. CKOJIBKO CPEU HUX MOTHOCTHIO 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 4enOBEK BBISICHSUIH, KAKOUW CETOHS JCHb HENIEIH.
[Tepsriit ckazan: «Ilocne3aBTpa — BOCKpECEHBEY.
Bropoii: «Buepa ObUT TOHEACTBHHUKY.
Tpertwnii: «3aBTpa OyaeT cydbO6oTay.
UetBepThiii: «3aBTpa OyAeT cpenay.
[Tarerii: «Buepa ObLT ueTBEpr».
[ecroit: «ITo3aBuepa OBIIIO BOCKPECEHBEY.
Cenpmoii: «Ilo3zaBuepa Oblna cpenay.
Kako¥i ceroass neHp HeAeIu, eclii Tpoe omudaroTcs?

| |

8. Bam mpemiokeHbl HECKOJIBKO BBICKAa3bIBAHUN M CJICACTBHE M3 HHUX (BBIJICICHO
KUPHBIM ).
CornacHsl 11 Bel ¢ oTUM cieactBreM?
1. Bce knénbl — pacTtenus.
2. HekoTtopsie pacTeHus ObICTPO JKEIITEIOT.
3HAYNT, HEKOTOPBIE KIEHBI OBICTPO JKeJITEH0T.
Ha
Her
9. I'ycenuna mporpeizaer sS0JI0KO AuaMeTpoM 6 CaHTUMETPOB HAckBO3b 3a 16

CEeKYH/]I, BblI€3asi CHAPYXKH [TOJIHOCTBIO.
W3BecTHO, 4TO cepeluHy s0JI0Ka OHA HAUMHAET I'PBI3Th YK€ yepe3 6 CeKyH/| ociie Hadaia
MyTH.
KakoBa 11Ha ryceHmIsl B caHTUMeTpax?
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Jas ysammuxces 11-13 ner

‘ Pamuius, Ums. | ‘

1. HazoBute nBa 4ymcna, y KOTOPBIX KOJMYECTBO HU(MP PaBHO KOJIHYECTBY OYKB,
COCTaBJISIOLIMX HAa3BaHHE KaKJOTO U3 3TUX YHUCEIL.

2. Cobaxka Oblna puBs3aHa K JCCITUMETPOBON BEPEBKE, a MPOIILJIA IBECTH METPOB.
Kaxk eit aT0 yaanocs?

3. Ectp mopora, mo KOTOpoH MOKET IIpO€XaTb TOJIbKO OnHa MamuHa. [lo mopore
€1yT JIB€ MAILIMHBL: 0JIHA C TOpbI, Apyras noxa ropy. Kak um pazpexarbcs?

4.‘ Kaxk ¢ momoIpio TOJbKO OAHOM MaJ0uKH 00pa30BaTh HA CTOJIE TPEYTOJIBHUK? ‘
5.‘ B xakoMm Mecsitie 601T/IMBas I€BOYKA TOBOPHUT MEHbIIIE BCEro? ‘
6.’ UT0 CTaHOBUTCS HA TPETH OOJBINE, €CIIN €ro MOCTABUTH BBEPX HOTAMM? ‘
1. [IpencraBere cebe, uTo BBl KOHAYKTOpP. [loe3m Be3eT CTO BaroHoB, B KaxkJIOM

BaroHe 10 kyne, B kak10M Kyne 4 nmaccaxupa. CKOJIBKO JET KOHIYKTOpY?

8. IOpa paspeszan orpomuyro nuiiy Ha 10 KyckoB. 3aTemM OH B3sU1 OJIMH U3 KYCKOB H
paspe3an ero eme Ha 10. Ilocme 3TOro W3 MMEOIIUXCS KYCKOB OH BBIOpaJI JBa M paszpe3ai
KaXKOpId n3 HuX Ha 10.

Bomnpoc: CkoJIbKO KyCKOB MUIIIBI MOTYYHIOCh Y KOpbI.

9. B xommberoTepHON UTrpe HYXHO MOOeauTh MOHCcTpa. M3nauansHO y KOpbI ObLTO
TosIbKO 9 BhIcTpenoB. Ho 3a kaxaoe nomnaganue oH Moxydal JOMOJHUTENBHO ellle 3 BhICTpea.

Bomnpoc: Cxonpko pa3z lOpa noman B 1menb, eciau Bcero OH BwicTpenua 30 pas,
M3pacxoJ0BaB BCE BBHICTPEIIbI?

| |
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Ilpunoscenue 3
HToroBbiii KOHTPOJIb

I[I/IaI‘HOCTI/I'leCKaﬂ KaprTa

Ne/ | Umsa Bxoasamas IIpomexkyTou- HTorosasn
n Had JIUATHOCTHKA
Jlmarnocrtuka TMATHOCTHKA

1
2
3+

Hroro B % H H

C

Pe3ynpTaTUBHOCTH OTCJIEKHUBAETCS C MOMOIIBIO KapThl HAOIOICHUH, aHaIN3a y4yacTHsl JIeTeil B
COBMECTHON MPOJYKTUBHOM JEATENBHOCTH, pPa3pabOTKU W 3alIUTE€ TBOPYECKHX IPOEKTOB.
YcBoeHue nporpamMMbl BO3MOKHO 110 3-M ypoBHsM: Hu3Kkuil (H), cpennuii (C), Beicokuii (B).
Huskuii ypoBeHb
Vuawuecs donsrcnvl 3mame | nonumams:
- TEXHUKY 0€3011acHOr0 MOBE/IEHUS BO BpEMsI 3aHSTHI;
- MpaBHJIa TIOBEJICHHS B OOLIECTBEHHBIX MECTaX,
- MOHATHE TIporpaMMbl Python; o01Iyto CTpyKTypy MpOTrpamMMmBl;
- OCHOBHBIE TUIIBI JAHHBIX;
- OIepaTop NpUCBAaUBAHMS;
- Ha3Ha4y€HHE yCIOBHOIO OIIEpaTopa;
- CIoco0 3aMucH yCIOBHOIO ONIEPATopa;
- JIOTMYECKHH THIT JaHHBIX;
- JIOTMYECKHE oIepaTopsl or, and, not;
- OCHOBHBI€ LIUKJIBI C YCIIOBUEM;
- OCHOBHbI€ IIPAaBUJIA 3AIMCH LIUKIIOB YCIOBUEM;
- (dopmar 3anucu LMKIa ¢ HapaMeTpoM;
- MoHATHE QYHKITUH;
- OCHOBHbIE IPUHIMIIBI CTPYKTYPHOTO IPOrPAMMHUPOBAHUS;
- MIOHATHUE JIOKAIbHBIX MEPEMEHHBIX IIONPOrpamMM;
- croco0 nepegayy napaMeTpos.
- Ha3HauyeHHe CTPOKOBOI'O THIIA IaHHBIX;
- oIepaTopsl A1l paboThl CO CTPOKAMU;
- OIIEpaLUH CO CTPOKAMU;
- Croco0 ONMCaHusl CIUCKa;
- Coco0 ONMCaHUs KOPTEexXa;
- Croco0 ONMCaHUs CIoBaps;
- OCHOBHBIE OII€pallMH, BBIIIOJIHSAEMBIE CO CITUCKAMH, KOPTEKAMU U CIIOBApsSIMH;
- MIOHATHE MHOYKECTBA;
- CIOCOOBI ONTUCAHUSI MHOYKECTBA;
- oTepaTopsl paboThl ¢ MHOXKECTBAMHU.
- YTO TaKO€ CTHJIb IPOrpaMMHUPOBAHMUS;
- MIpaBUJIa UMEHOBAHUS OOBEKTOB;
- OCHOBHBIE PEKOMEHIAIIMY TPH HAITMCAHUH IIPOTPaAMM.
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Yuawueca oondicnvl ymems:
- MOHMMATh y4eOHYIO 3aJauy, COXPaHATh €€ COAEPKAHUE B IPOLIECCE €€ BBIIOIHEHUS M0
PYKOBOJACTBOM II€Jarora;
- paboTaTh B mape, Majoi rpyre;
- BBIIIOJIHUTH YCTAHOBKY IPOTrpaMMBI I10J] pyKOBOJACTBOM I1€arora;
- BBIITOJIHATB ITPOCTEHUIIYIO IIPOIPaMMy B UHTEPAKTUBHOU CPEE;
- HaIlMCaTh KOMMEHTApUH B IPOrpaMMe 1101 PyKOBOJCTBOM IIEAArora;
- penaTh 3aa4y Ha 3JIEMEHTapHbIE JEUCTBUS C YACIAMM;
- HCIIOJb30BaTh YCIOBHBIN OIIEPATOD;
- OIIpeNIeJIATh BUJ LIMKJIA, HanOoJiee yJOOHBIH IS pellieH s I0CTaBICHHO! 3a1a4H;
- HCIO0JIb30BaTh LIUKII C YCIIOBUEM IO/ PYKOBOACTBOM IIEIArora;
- OIIPEIEIATh 1eNecO00Pa3HOCTh IPUMEHEHNUS 1 MCIOIb30BaHUS IUKJIA C TAPAMETPOM ISt
peLIeHs IOCTAaBIEHHOM 3a/1a4 110 HABOAIIMM BOIIPOCAM I1€/1arora;
- CO3/1aBaTh U MCII0JIb30BATh OCHOBHbIE (PYHKIINH;
- ONMCBHIBATh U COEUHATH CTPOKH;
- HAaXOJUTh MTOACTPOKY B CTPOKE € IIOMOIIBIO IIEAArora;
- HaxOJIUTh KOJIUYECTBO CJIOB B CTPOKE;
- BBOJIUTH Y BBIBOJUTB JIEMEHTHI CIIMCKA IIOJI PYKOBOJCTBOM I1€/1arora;
- MPUBOJUTH MPUMEPHI HCIIOJIb30BAHUS BJIOXKEHHBIX CIHCKOB (MaTpull) MO HaBOISAIIUM
BOIIPOCAM II€J1arora;
- OMMCHIBAaTh MHOKECTBA 10T PYKOBOJCTBOM I1€/1arora;
- ONPENENATh IPUHAUIEKHOCTh 3JIEMEHTA MHOKECTBY T10 HAaBOSAIIMM BOIIPOCAM;
- ONpeAeNsaTh BHJA OIIMOOK W HAaXOAWTh OLIMOKM B MporpaMme IOJ PYKOBOICTBOM
IeJarora;
- COCTaBJIATh 2JICMEHTAPHBIE AITOPUTMBI [UI PEIIEHUS 3a/1a4;
- pean30BbIBaTh AITOPUTMBI Ha KOMIIBIOTEPE B BUAE IIPOIPaMM, HAIIMCAHHBIX Ha SA3BIKE
Python nox pykoBoacTBoM nesnarora.

Cpenuuii ypoBeHb
Vuawuecs donocrvl 3mamo | nonumams:
- OCHOBHBIE€ IIOJIOXKEHUS TEXHUKHM O€30IIaCHOCTM Ha 3aHATHUAX, IpaBWIa ITOBEACHHS B
OO0IIECTBEHHBIX MECTAX, ITPaBUIA JOPOKHON OE30I1aCHOCTH;
- OCHOBHbIE IIPUEMBI B3aUMOJEHCTBHS B TPYIIIE CBEPCTHUKOB,;
- MIOHATHUE ITPOrPaMMBI;
- CTPYKTYypY mporpammsl Ha Python;
- pekumbl paboTel ¢ Python.
- THUIIbI IaHHBIX;
- 1eJIble, BEIECTBEHHbIE TUIIbI JAHHBIX U ONEPALUH Ha/l HUMU;
- oIepaTop NpUCBAaUBaHMUS;
- Ha3HavyeHHUe YCIOBHOIO OIEpaTopa;
- Croco0 3aMucH yCJIOBHOIO OIIEepaTopa;
- JIOTMYECKHUHA THIT JaHHBIX;
- JIOTMYECKHE oIepaTopsl or, and, not;
- LUKJIbI C YCIIOBUEM U UX BU[IBI;
- Ha3HavyeHHe U 0COOEHHOCTH UCIOIb30BaHMsI IIUKIIA C TAPaMETPOM;
- (dopmar 3anucu IHMKIa ¢ HapaMeTpoM;
- MIPUMEPBI UCIIOIb30BaHMS IIUKIIOB PA3IMYHbBIX THUIIOB.
- NOHATHE QYyHKINU;
- OCHOBHBIE CIIOCOOBI OMTUCAHUS (PYHKIMH;
- MIPUHIUIIBI CTPYKTYPHOTO IPOrpaMMHUPOBaHMS;
- MOHATHE JIOKATBHBIX MIEPEMEHHBIX TOIPOrpamMM;
- NMOHATHE (HOPMANIBHBIX U (PAKTUYECKUX MTaPaMETPOB MOAIPOrPaMM;
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Croco0 nepegayuu napaMeTpos.
Ha3HA4YEHHE CTPOKOBOI'O THIIA IAHHBIX;
OTepaTopsl st paboThI CO CTPOKAMH;
npouenypsl U GyHKIHU 1t pabOThI CO CTPOKAMU;
OTIEpaLH CO CTPOKAMHU;
CIJIO’KHBIC TUIIBI IaHHBIX;
c11oco0 OIMMCaHus CIIUCKA;
CTOCcOo0 JTOCTyTIA K 3JIEMEHTaM CITHCKa;
CII0Cc00 OMHCaHUs KOPTEKaA,
CIOCO0 OTNMCaHUsI CIIOBapS;
OTIEpALINH, BBITTOIHIEMBIE CO CITUCKaMU, KOPTEKAMH U CIIOBAPSIMU;
MOHATHE MHOKECTBA,;
CIIOCOOBI OIMMCAHU MHOKECTBA;
onepaTopsl pabOTHl C MHOYKECTBAMH.
YTO TaKOe CTHIIb MPOrPAaMMHPOBAHMS;
MpaBUJIa UMEHOBAHUS OOBEKTOB;
OCHOBHBIE PEKOMEHIAIINHU TIPU HATICAHUH ITPOTPaMM;
OCHOBHBIE Iarv pabOThI HA/l IPOESKTOM, €TO MPE3CHTALINH.
Yuawuecs oondicnol ymems:
YBOKHUTEIHFHO OTHOCUTCS K TIPETIOIABATENSIM M CBEPCTHUKAM;
MIPUMEHSITh HEKOTOPbIE MPHUEMBI JIOTHYECKOTO (a0CTPaKTHOE) MBILUICHUS;
KOHIICHTPUPOBATh BHUMaHUE Ha OJJHOM WM JIBYX OOBEKTax;
MMOHUMATh IPUYHHBI yCIieXa/Heycrexa ¢ IOMOIIBI0 aHaJi3a Me/Iarora;
BBITTOJIHUTH YCTAaHOBKY ITPOTPaMMBEI,
BBINOJIHUTH IIPOCTEHILYIO IPOrpaMMy B HHTEPAKTUBHOU CPEAE;
HanucaTb KOMMEHTapuH B IPOrpaMMe;
pelaTh 3aJauu Ha 3JIEeMEHTAapHbIE ICHCTBUS C YUCIIaMU;
UCIIOJIb30BaTh YCIOBHBIN OIIEpaTop;
CO3/1aBaTh CJIOKHBIE YCJIOBHSI C TIOMOIIIBIO JIOTHYECKUX OIEpaTopoB;
OIIpeNIeIATh BUJ LIMKJIA, HanboJsiee yI0OHbIH Ul pelIeHus TOCTaBIEHHOM! 3a/1a4H;
UCIOJIb30BaTh LIUKII C YCIOBHUEM;
OIIpeIeIIATh 11eJ1eCO00Pa3HOCTh IPUMEHEHHS U MCIIOJIb30BAHUS LIUKJIA C [TapaMeTpoM Uis

PCUICHUA IMOCTaBJICHHOM 3aJ1a4u,

CO31aBaThb U UCIIOJIb30BATb (bYHKI_II/II/I,

HCIIOJIB30BATh MCXAaHU3M IIapaMETPOB MJIA NEpCaadn 3Ha‘I€HHI>i;
OITMCBhIBATH CTPOKHU,

COCIUHATDb CTPOKH;

HaxOJUuTb AJIMHY CTPOKHU;

BbIPE3aTb 4aCTb CTPOKU;

HaxOo4UuTb MOACTPOKY B CTPOKE;

HaXOIUuTb KOJIUYCCTBO CIIOB B CTPOKE;

OIINCBIBATh CIIMCKH,

BBOAUTB 5JICMCHTHI CIIMCKA,

BBIBOAUTD 3JICMCHTHBI CIITMCKA,

BBIIIOJIHATE ITOHUCK 3JIECMCHTA B CIIMCKE, IIOUCK MUHHMYMa U MAKCHUMYyMd, HAXOXICHUC

CYMMBI 3JICMEHTOB CIIMCKA,

HCIIOJIb30BAaTh BJIOKCHHBIC CITMCKHU,

NPUBOAUTE MPUMEPHI UCITOJIb30BAHN BIIOKCHHBIX CIIMCKOB (ManI/II_[);
OITMCBhIBATh MHOKCCTBA,

OMPEACIIATh NPUHAJICKHOCTD 3JICMCHTA MHOXKCCTBY,

BBOJUTH 3JICMCHTBI MHOXKCCTBA,

BBIBOIUTH 3JICMCHTBI MHOXXCCTBA.
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- OTIPENIeNIATH BUJI OIIMOOK M HAXOAUTh OIHUOKH B IPOTpaMMe.

- COCTABJIATH aJIFOpI/ITMBI JJI peH_ICHI/ISI 3aaad,

- peaHI/IBOBBIBaTB aJIFOpI/ITMbI Ha KOMHBIOTepe B BUC nporpaMM, HAIIMCAHHBIX Ha S3BIKC
Python;
- OTJIKMBATh M TECTUPOBATh MPOrPAaMMbI, HAIICAaHHBIC Ha si3bIke Python;

- IIOHUMAaTh " COXpaHﬂTI) ICJIn U 3aJa4Yn yt{e6H01?1 JCATCIBHOCTH B XOAC 3aHATHS,

- IIaHUPOBATh CBOIO ACATCIIBHOCTL C TOMOIIBIO B3POCIIOro,

- COprI[HI/I‘-IaTI) C B3pOCJII)IMI/I nu CBepCTHI/IKaMI/I B HpOHGCCG BBITIOJTHCHU A yqeGHoﬁ 3aJa4du,
- MOHUMATh TPUYHHBI YCIEeXa/Heyclexa ydeOHOW JesTEeNbHOCTH TOJ PYKOBOJICTBOM
B3pPOCJIOro;

- acJiaTb BBIBOABI B XOIE€ HOJIy‘IGHHI)IX 3aIIaHI/II71; BBICTpaHBaTL JIOTUYCCKHUEC NICIIU
paccyXJI€HUI MO PyKOBOJICTBOM MENArora,

- BBIpaXKaTb TBOPUYECKUE UJIEU, pa3padoTaTh TBOPUECKUI MPOEKT Ha OCHOBE 00paslia;

- KOHCprKTI/IBHO B3&HMOHCﬁCTBOB&TB B COCTAaBC prHHI)I B X0 pa6OTI>I HazQ HpOGKTOM.

Bbicoknii ypoBeHb
Vuawuecs donscnvl 3name | nonumamo:
- OCHOBHBIEC TIOJIOXKEHUSI TEXHMKH OE30MacHOCTH Ha 3aHATHAX, NpaBWIa TIOBEACHUS B
OOIIIECTBEHHBIX MECTaxX, MpaBWJIa JOPOXKHON OE30MacHOCTH, TpaBHia IOBEICHHUS BO BpeMs
YpE3BbIYAWHBIX TPOUCIIECTBUM;
- MPUEMBI KOHCTPYKTHBHOTO B3aUMOJICHCTBUS B TPYIIIIE CBEPCTHUKOB;
- MTOHATHE MTPOTPAMMEI,
- CTPYKTYpy mporpammsl Ha Python;
- pesxumMbl paboTsl ¢ Python.
- 00I1lyI0 CTPYKTYpY NPOrpaMMBI;
- THUIIBI IaHHBIX;
- 1eJIble, BEIIECTBEHHBIE THUIIbI JAHHBIX U ONEPALUH HaJl HUMH;
- OIlepaTop NpPUCBAaUBAHMS;
- Ha3Ha4y€HHE yCIOBHOIO OIEpaTopa;
- CIoco0 3aMucH yCIOBHOIO ONIEPATOpa;
- JIOTMYECKHH THIT JAHHBIX;
- JIOTMYECKHE oIepaTopsl or, and, not;
- LUKJIbI C YCIIOBUEM U UX BU[IBI;
- IIPaBUJIA 3aIIMCU LIUKJIOB YCIIOBUEM;
- Ha3HavyeHHe U 0OCOOEHHOCTH UCIONIb30BaHMs LIUKIIA C [TAaPaMETPOM;
- (dopmar 3anucu LMKIa ¢ HapaMeTpoM;
- IIPUMEPBI UCIIOIb30BaHUS IUKIIOB Pa3IMYHbIX THUIIOB.
- NOHATHE QYyHKIMU;
- crocoObl onucanus QyHKIUH;
- IPUHLUIIBI CTPYKTYPHOTO IPOrpaMMHUPOBaHMS;
- MOHATHUE JIOKATbHBIX MIEPEMEHHBIX ONPOrpamMM;
- noHATHE (HOPMANIBHBIX U (PAKTUYECKUX [TAPaMETPOB OAIPOrpaMM;
- croco0 nepegayy napaMeTpos.
- Ha3HauyeHHe CTPOKOBOI'O THIIA IaHHBIX;
- OTepaTopsl sl paboThl CO CTPOKAMU;
- npouexypsl ¥ GyHKIMHU U1t pabOThI CO CTPOKAMU;
- OTEepaLH CO CTPOKAMU;
- CJIO’KHBIE TUIIBI IAHHBIX;
- Croco0 ONMCaHusl CIUCKa;
- croco0 JI0CTyTa K 3JIeMEHTaM CIIHCKa;
- CIoco0 OMMCaHUs KOPTEXa;
- Croco0 OMMCaHUs CIoBaps;
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- OIlepaliy, BBIIIOJIHAEMBIE CO CIIUCKaMU, KOPTEKAMU U CIOBAPSIMHU;
- IIOHATHE MHOYKECTBA;
- CIOCOOBI ONTUCAHUSI MHOYKECTBA;
- orepaTopbl pabOThI C MHOXKECTBAMHU.
- YTO TaAKOE CTHJIb IPOTPaMMHUPOBAHMSI;
- IpaB1Jia UIMEHOBAaHUS OOBEKTOB;
- OCHOBHbBIE€ PEKOMEHALINHU IIPU HAIMCAaHUU TIPOTrpaMM;
- MIpaBUJIa U 3Tarbl paboThl HAJ IPOEKTOM;
- IIPUEMBI YCIEIIHOM MTPE3EHTALNU IPOEKTA.
Yuawuecs oondicnvl ymems:
- BBIIIOJIHUTH YCTaHOBKY IIPOIPaMMBl;
- BBIITOJIHATB ITPOCTEHUIYIO IIPOIPaMMy B UHTEPAKTUBHOU CPEE;
- Hamucarb KOMMEHTapuH B IPOrPAMME;
- pelaTh 3a7a4n Ha AIeMEHTapHble JeMCTBUS C YUCIaMU;
- HCIOJIb30BaTh YCIOBHBIN OIlEpaTop;
- CO3/1aBaTh CJIOXKHBIE YCIIOBUS C MOMOIIbIO JIOTHYECKUX ONEPATOPOB;
- oTpeAensaTh BUJ LKA, HanOoJiee yJ00HbIHN /1715 pelleHns OCTaBIeHHOM 3a/1a4H;
- HCIOJIb30BAaTh LIUKJI C YCIIOBUEM,;
- OTIpEeETATH 11€1€CO00Pa3HOCTh MPUMEHEHUS U UCIIOJIb30BAaHUS LIMKIIA C TapaMeTpoM IS
pelIeHHs TOCTABICHHOM 3a1a4H;
- CO3/1aBaTh U MCIIOJIb30BaTh QYHKIINU;
- HCIIOJIb30BaTh MEXAHHU3M I1apaMeTPOB Ui Nepelaur 3HaYCHUH;
- OIHCHIBATh CTPOKH;
- COEUHSATH CTPOKH;
- HaXOJWTb JUINHY CTPOKU;
- BBIPE3aTh YaCTh CTPOKHY;
- HaXOJUTb MTOJCTPOKY B CTPOKE;
- HaXOJUTh KOJIMYECTBO CIIOB B CTPOKE;
- OIMCHIBATh CIIUCKH;
- BBOJMTb JIEMEHTHI CIIMCKa;
- BBIBOJIUTH DJIEMEHTHI CITACKA;
- BBITIOJHATh TOMCK JJIEMEHTA B CIHUCKE, IIOMCK MUHHMYMa M MAaKCUMyMa, HAXOXKICHHE
CYMMBI 2JIEMEHTOB CIIACKA;
- HCII0JIb30BaTh BJIO’KEHHBIE CIIMCKU;
- IIPUBO/IUTH IIPUMEPBI UCIIOIb30BAHMSI BIOKEHHBIX CIIUCKOB (MaTpHULL);
- OIMCBHIBAaTh MHOXKECTBA;
- OIIpEeAEIIATh IPUHAIJICKHOCTD JJIEMEHTA MHOYKECTBY;
- BBOJIMTbH JIEMEHTBI MHOKECTBA,
- BBIBOJIUTH 3JIEMEHTHI MHOXKECTBA.
- OIIpeIeJIATh BUJI OIIMOOK M HAXOAUTh OIINOKH B IPOTrpaMMe.
- COCTaBJIATh AJITOPUTMBI Ul PELLECHUS 3a/1a4;
- pealn30BbIBaTh AINOPUTMBI Ha KOMIIBIOTEPE B BUJAE IIPOIPaMM, HAIlMCaHHBIX Ha SA3bIKE
Python;
- OTJIQKMBATh M TECTUPOBATh IPOrpaMMBbl, HAITMCAHHBIC HA s3bIke Python;
- MIOHUMAaTh Y4e€OHYIO 3a7a4y, aHaJIM3UPOBaTh JOCTH)KEHHE Pe3yJIbTaTa;
- JIENIaTh BBIBOJBI B XOI€ MOJIyYEHHBIX 3aJaHUN; CAMOCTOSITENIEHO BBICTPAUBATh JIOTHYECKHE
LIENU PaCCyKICHNM;
- MIOHMMAaTh MPUYUHBI yCIexa/Heycrnexa, KOHCTPYKTUBHO MPUHUMATh NPUYMHBI HEYCIeXxa,
UCHPABJIATh OMIMOKY ¢ MUHUMAJIbHBIM yYacTHEM IJIarora;
- IUTAHUPOBATh CBOIO JIESITEIbHOCTb, HAXOAWTh OPUTMHAIbHBIE CHOCOOBI BBIIOIHEHUS
IIOCTABJIEHHOM TBOPUYECKOH 3a7auu;
- CO3/1aTh ITPOEKTUPOBOYHYIO KOMAaHly U OPraHU30BaTh €€ IEATEIbHOCTD;
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- pa3paboTaTh TBOPYECKUN MPOEKT MO MPEATIOKEHHON WIM CaAMOCTOSITENIHO BBIOpaHHOMN
TEME B COCTABE TBOPUYECKOU I'PYIIIbL;
- CaMOCTOSITENILHO MOJATOTOBUTD IIPE3CHTALIMIO U 3ALIUTUTD IIPOEKT.

Bonpoch /151 IPOMEKYTOYHOT0 KOHTPOJIS M0 YCBOCHH 0 MaTepuajia
(IIpomedrcymounwiti KOHMPOIL NPOBOOUMCS 8 NOCIEOHIOID Hedelto 0eKabpsi)

CocTtaBbTe BRIp@KEHHUE JJIs BEIYHUCICHUS B HHTEprpeTatope Python 3 u BcTaBbTe B 1MoJie OTBETa
pe3ybTaT BEIYUCICHUS:

11111-1111111
— npousBeaenne yncesa 11111 (5 exunun) u 1111111 (7 eaunu)

Sanumute uncio 1.2345e3 B Bujie AeCATHYHOM IPOOH.

CocTaBbTe U 3aITUIINTE BBIPAXKEHUE JJI BHIYUCICHUS:
2014.0*14(Bo3BecTuB 14 cTenens)
OOparute BHUMaHKE Ha 3aMKCh YHCIIA: 3TO BEIIECTBEHHOE YHUCIIO.

IIpuBenuTe K HEJOMY THILY YHCJIO0 2.99

PaccraBbTe CKOOKH B BBIpQXKEHUU

aand b or not a and not b
B COOTBETCTBUH C MOPSAKOM BBIUHUCIIECHUS BRIPAXKEHUsI (PUOPUTETOM omepanwii). Becero
notpelyeTcst 5 map cKoOOK (BHEITHHE CKOOKH BXOMAT B MX YUCIIO).

Haiinure pe3ynbTar BeIpakeHUs ISl 3aJaHHBIX 3HAUYCHHH a u b
YuuThIBaiiTE pEruCTp CUMBOJIOB IPU OTBETE.

a=True

b = False

aandbornotaandnotb

OTMeThTE BBIPpAXKCHUS, 3SHAYCHUSA KOTOPBIX PaBHEI True:
"239" < "30" and 239 < 30
"239" < "30" and 239 > 30
"239" > "30" and 239 < 30
e "239">"30"and 239 > 30

VYKaxuTe pe3ynbTaT BbIPaKEHUS:
II123II + II42lI

Kakoe 3nauenue OyneT y nepeMeHHOH 1 OCIIe BHIMOIHEHHs ()parMeHTa MporpaMmal?
i=0
while i <=10:
i=i+1
ifi>7:
i=i+2

CkouibKO UTepanuii 1uKiIa OyAeT BBIIOJHEHO B 3TOM (hparMeHTe NporpaMMsl?
i=0
while i <=10:
i=i+1
ifi>7:
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i=i+2

CKoJIBKO BCEro 3HaKOB * OyJIeT BBIBEJICHO MOCIIE UCTIONHEHHSI (pparMeHTa mporpaMMmsl:
i=0
while i < 5:
print("*")
ifi% 2==0:
print("**")
ifi>2:
print("***")
i=i+1

Ompenenute, Kakoe 3HaYCHUE OYyAET UMETh IEPEMEHHAs | TIOCIIE BBITOJIHEHUS CIICYIOIIETO
(parMeHTa NporpamMmmsi:
i=0
s=0
while i < 10:
i=i+1
S=s+i
if s> 15:
break
i=i+1

Onpeﬂenme, KaKO€ 3HAYCHHUC 6y21€T HMCETh ICPEMEHHAA | IMOCJIC BBIITOJIHCHUSA CIICAYIOIICTO
(dhparmeHTa IPOrpaMMmBbI:
i=0
s=0
while i < 10:
i=i+1
S=s+i
if s> 15:
continue
i=i+1
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33)13‘{1/1 AJISl MIPOMEKYTOYHOI'O KOHTPOJIA IO YCBOCHUIO MaTepHuaJja

Hanumure mpocToi KaIbKyJIATOP, KOTOPBIA CYUTBIBAET C I10JIb30BATEIBLCKOI0 BBOAA TPU
CTPOKH: IIEPBOE YHUCIIO, BTOPOE YUCIIO U ONEPALHUIO, ITOCIIE YETO NIPUMEHSET OIEPALUIO K
nmn nmn

BBeACHHBIM unciaMm ('mepBoe yucio" "onepauus” "BTopoe 4uCi0") U BRIBOJUT PE3YJIbTAT HA
9KpaH.

[MomnepxuBaemsie onepanuu: +, -, /, *, mod, pow, div, rae
Mod — 3To B3gTHE OCTaTKa OT JIEJIEHUS,

pOW — BO3BEIICHHUEC B CTCIICHD,

div — 1ies109MCIIEHHOE JIEJIEHHE.

Ecnu BeImonHsieTCs AeneHne u BTopoe yuciio paBHo 0, HEOOX0MMO BBIBOAUTE CTPOKY "JleneHue
Ha 0!".

OOpaTuTe BHUMaHKE, YTO Ha BXO/1 IPOrpaMMe IPUXO/AT BEIIECTBEHHbIE YNCIIA.

Kurenu ctpansl ManeBrH 4acTO SKCIIEPUMEHTHPYIOT € IJIAHUPOBKOM KOMHAT. KoMHaTHI
OBIBAIOT TPEYTOJbHbIE, IPSIMOYTOJIbHBIE U KPYTJble. YTOOB! OBICTPO BBIUUCIATH SKUIILIONIAb,
TpeOyeTcst HanucaTh IporpaMmy, Ha BXOJ KOTOpOil mojaércs Tum GUrypbl KOMHaThHI U
COOTBETCTBYIOIIIME TapaMeTpbl, KOTOpasi Obl BEIBO/IMIIA TIOMIAb MOTYYUBIIEHCS KOMHATHI.
Jns yucna m B ctpaHe MalieBUU UCOJIB3YIOT 3HaYeHue 3.14.

dopmar BBOJA, KOTOPBIM UCMOJB3YI0T MasleBUNILIBL:

TpeyroabHHUK

a

b

C

20e a, b u c — onunvl cmopon mpeyzonvnuka

IpAMOYT'OJIbHUK
a
b

20e a u b — onunvt cmopon npamoyzoivHuKa

Kpyr
r
20e r — paouyc OKpyIcHoOCmu

Hanumure [nporpamMmmy, KOTOpas Imojiy4dacT Ha BXOA TpH LCJIbIX YHCJIa, 10 OAHOMY YHCIIY B
CTPOKC, U BBIBOJAUT HA KOHCOJIb B TPHU CTPOKH CHa4daJla MaKCHUMaJIbHOC, IIOTOM MHHUMAJIBHOC,
II0CJIC YC€Ir'0o OCTaBLICCCA YUCIIO.

Ha BBOZ MOT'YyT I1IOJaBaTbCs U ITOBTOPAIOIIHUECCS YUCIIA.

[Tama oueHb JHOOUT KaTaThbCsl Ha OOIIECTBEHHOM TPaHCIIOPTE, a MOTyydas OUJIeT, cpasy
IIPOBEPSIET, CUACTIIMBBIN JIN EMY NONAJICA. bUJIET cunTaeTcs C4acTIMBBIM, €CIIM CyMMa IEPBBIX
Tpex uup coBmagaeT ¢ CyMMOH MOCIEHUX TpeX Hudp HoMepa Ouera.
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Opnako [lama o4eHpb MJI0X0 CYUTAET B yME, TO3TOMY IONPOCHII BaC HAIIUCATh IpOrpaMmy,

=~

KOTOpasi IPOBEPUT PAaBEHCTBO CyMM U BbIBeIET "CHacTIUBBIN", €Ciii CyMMBbI COBIAJIAIOT, U
"OObIUHBINH", €CITH CYyMMBI Pa3JInYHBI.

Ha Bxon nporpamme nmogaérces crpoka u3 mectu mudp. (Ilpumep:123321)

BriBoauTh HYXHO TOJIBKO ¢lI0BO "CuacTiuBeliil" winn "OObIYHEI", ¢ O0JIBIION OYKBEL
b

Hanummure nporpamMmy, KOTopasi CYMTHIBAET C KOHCOJIM YKcia (110 OJTHOMY B CTPOKE) /10 TEX MOp,
[I0OKa CyMMa BBEJIEHHBIX uncen He OyaeT paBHa 0 1 cpa3y mocJje 3TOro BbIBOJUT CyMMY
KBa/IpaTOB BCEX CUUTAHHBIX YHUCEI.

["apanTHpyeTCs, 4TO B KAKOH-TO MOMEHT CyMMa BBEAEHHBIX YHCEI OKakeTcs paBHoi 0, mocJie
3TOr0 CYMTHIBAHHUE NPOJOJIKATH HE HY/KHO.

B nmpumepe MbI cauthiBaeM uncna 1, -3, 5, -6, -10, 13; B 3TOT MOMEHT 3aMe4aeM, 4TO CyMMa dTHX
YHUCEJ paBHA HYJIIO U BEIBOJUM CYMMY UX KBaJIpaTOB, HE 0Opaiiias BHUMaHUs Ha TO, YTO
OCTaJIUCH eI1E HEe TPOUYNTAHHBIC 3HAUCHHUS.

Hammmmre nmporpammy, KOTOpast BRIBOAUT 4acTh nociieqoBaTenbHocTh 1 2233344445555
5 ... (4uciI0 MOBTOPSIETCS CTOJIBKO pa3, ueMy paBHO). Ha Bxoj nporpamme nepenaércs
HEOTPULIATENILHOE 1I€JI0€ YUCIIO N — CTOJIBKO 3JIEMEHTOB ITOCIIEI0BATEIbHOCTH JODKHA
oTo0Opa3utk nporpamma. Ha BbIxoze 0xu1aeTcs NOCIEN0BAaTEIEHOCTD YACEI, 3aIIMCAHHBIX Yepes
po0en B OAHY CTPOKY.

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

BriBeure Tabnuiry pasMepomM NXN, 3amoaHEHHYO ynciaMu oT 1 7o N2 o crimpanmy,
BBIXOJISIIICH U3 JIEBOTO BEPXHETO yIJla M 3aKPYUYCHHOM 110 YaCOBOM CTpPEJIKe, KaK MOKa3aHo B
npuMepe (31ech N=5)
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