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Pa3nes 1. KoMniiekc 0CHOBHBIX XapaKTEPHCTHK MPOrPaMMBbI
1.1. ITosicHuTEIbHASA 3aNIHCKA

JlononuurensHas o0meo0Opa3oBaTenbHas (oG1epa3BuBaroIas) IporpaMma
«IIporpammupoBanue Ha PYTHON)» nMmeer TeXHHYeCKYI0 HAIIPABICHHOCTD.

JIOTIOJIHMTEIbHOCTD [IPOrpaMMbl 3aKJIIOYAeTCs B TOM, YTO OHAa OTBEYAET HMHTEpecam
JeTel, CIOCOOCTBYET YIiyOJICEHWIO 3HAaHWM, YMEHMH W HaBBIKOB, NPUOOPETAaEMBIX B
00111e00pa30BaTEIbHOM MIKOJIE HA YPOKaX UH()OPMATHUKH.

AKTYaJIbHOCTH IPOTPAMMBI.

C pa3BuTHEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJOIMH CeroiHs Jito0ol ydamuics
10J1 PYKOBO/ICTBOM OIIBITHOTO [IE€Aarora MoeT C JIEFKOCTbIO HAYYUThCS IPOrPaMMHUPOBATh.

KomnpioTepsl U KOMIIBIOTEPHBIE CHUCTEMBI — HEOThEMJIEMAsl 4YacTb JXU3HU HAIIEro
obmecTBa. HayuuBrmce nmporpaMMupoBaTh, Mbl MOXEM OBITh HE TOJIBKO MOJIb30BATEISIMU
MH(POPMAIIMOHHBIX TEXHOJIOTHHA, HO M aKTUBHBIMHU MX CO3JaTEIISIMH.

S3bIKK TpOrpaMMUPOBAHMSI MOKHO CPaBHUTh C MHOCTPAHHBIMU SI3bIKAMU, OBJIAZIETh UMU
MOJKET KaX/Iblil. YUUTbCS NIPOrpaMMUpPOBATh OYEHb UHTEPECHO. Pe3ynbTaT mporpaMMupOBaHUs
OYE€Hb 4acTOo BHUJEH cpa3y. Kpome Toro, co3panne KOMIbIOTEPHBIX UTP U O0YYAIOUIUX [IPOTrPaMM
CIOCOOCTBYET Pa3BUTHIO JIOTUKWA M KPEaTHBHOTO MbIIUIeHUS. Emé oqHOi 3HAaYMMOi CTOPOHON
0o0y4yeHHs MPOrPaMMHMPOBAHHUIO SBISETCS CIPOC Ha PBIHKE TPYAAa Ha CHELMAIMCTOB JaHHOTO
HanpaBJIeHUs JEATEIIbHOCTH.

OTianunTebHbIE 0COOCHHOCTH NPOTrPAMMBI.

OCHOBHOE KOJIMYECTBO YaCOB OTBOAMTCS IPAKTUUYECKOMY HAIMCAHUIO IIPOrpamM.
Kaxnaplii oOyuaromuiics peanu3yeT HWHAUBUAYAIbHBI IPOEKT B pe3ylbTaTe OCBOEHUS
nporpaMmmel. [IpoaykT, nmony4eHHbI B pe3ynbTaTe OCBOCHMSI IPOIPaMMBbl, UMEET MPUKIIATHON
XapakTep ¥ MOXKET ObITh UCTIOIB30BaH MO0 HEOOXOUMOCTH.

HoBu3na nporpamMmmel

Hosusna Ilporpammbl 3akmiouaercds B ToM, uro Python pmaer Oonee mmpokue
BO3MOXXHOCTH B 00JIacTU MporpaMMHupoBaHusi, yem Pascal, KoTopbIii BXOAUT B HIKOJIBHBIN Kypc
uHpopmaruku. Ha s3pike Python MoHO 5erko u ObICTPO CO3/1aBaTh MPOCTHIE KOMITbIOTEPHBIE
UTpbl, TPEXMEpPHBIE MOJENUM M HPOrpaMMHUPOBaTh POOOTOB. DTOT A3bIK OBICTpEe M Jerde
ycBauBaetcsi, yeM Pascal. MHorue mupoBble kommanuu Takue, kak Intel, Cisco, Hewlett-
Packard, ncronb3ytoT 3TOT S3bIK HpU peau3alMy CBOUX IMPOEKTOB. KpymnHeiuye MHTEpHET-
pecypebl  Takme, kak Google, YouTube, Taxke pa3zpaboTaHbl ¢ TIOMOIIBIO S3BIKA
nporpamMupoBanus Python.

ITeqarornyeckas ueaecoo0pasHOCTh NPOrPaAMMBbI

[Tenarornyeckass 11€1€COO0OPAa3HOCTh MPOTPAMMBI  3aKJIIOYACTCd B IPUBJICYCHHUU
y4aluXcsl K 3aHATHSIM TEXHUYECKMM TBOPYECTBOM, YTO CHOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO
MBIIICHHUS, TBOPYECKUX CIIOCOOHOCTE W HAaBBIKOB pEIIEHUs 3a/Jad MPOrpaMMHUPOBAHMUS.
[IporpaMMupoBaHre MOTHBHpPYET K 3aHATHSIM B pPa3IMYHbIX HAy4YHbIX oOnacTsaxX ((pu3ukw,
uH(pOpPMaTUKH, anreOpbl, FEOMETPUH U Jp.), pa3BUBaeT BOOOpa)keHUE U CIOCOOCTBYET paHHEH
npodopueHTauu MOoAPOCTKOB. [[Isi JOCTHKEHUs MOCTaBICHHBIX 3ajjad 3aHATHS MPOBOASTCS B
dopMaTe «OT MPOCTOrO K CIOKHOMY». Yualluecs BCIOMHUHAIOT CBOM 3HAHHUS IO OCHOBaM
QITOPUTMHU3ALMK U MPOrPaMMHPOBAHUS M HAa UX OCHOBE, YIIIyOJsids WX, ydaTrcs COCTaBISATh
IIPOCTBIE U CIIOKHBIE IPOTrPaAMMBI.

Ajapecat nporpamMmmsl

[IporpamMma OpHEeHTHpOBaHa Ha JETEH, CKJIOHHBIX CBA3aTh CBOIO OYAYIIYIO >KHU3Hb C
npodeccuelt mporpaMMucTa.

HaGop npon3BoauTCs M0 KETaHUIO YYAIIUXCSI U UX POAUTEIIEH.

Bospacthas kareropus oOyuaromuxcs 1o nporpamme ot 15 gol7 nert.

3



Cpok peaau3anum nporpaMmbl coctaBisieT 1 rox. OOIiee KOJTUYECTBO YaCOB B TOJ
cocTaBisieT 36 4acoB.

®opma 00yueHust — ouHasi popMa peaau3anuy IporpaMMmBbl.

Oco0eHHOCTH OpraHu3amuv 00pa3oBaTeJIbHOIO Mpolecca - rpynmnoBbie — ISl BCEH
TPYIIbl MPU WU3YYEHUU OOIIMX MPAKTUYECKHX U TEOPETHUYECKUX BOmMpocoB. HamomHsemocTb
rpymisl 10-15 yenosek. CocTaB rpymiibl MOCTOSHHBIH.

B xone peanuzanuu MpOrpaMMbl MIPUMEHSAETCS g hepeHIMPOBAHHBIH,
MHIUBUAYAIBHBIN MOIX0 K KaX/I0My 00ydaromeMycs.

3anstus npoBoasaTcs 1 pa3 B Henento no 1 yacy.

YpoBeHb peajinzyeMoii mporpaMmbl — 0a30BbIH.

1.2. llesan u 3a1a4u NpPOrpaMmsbl

Heas nporpammbl. CrnocoOcTBOBaTh  (HOPMUPOBAHHIO TBOPYECKOH JTHMYHOCTH,
oOnagaromeit HPOPMAIMOHHBIME KOMITETCHIIUSAMH, BIIAACIONICH 0a30BBIMU MOHATHAMHU TEOPUH
QITOPUTMOB, YMEIOLIeH pa3padbaTeiBaTh Y3PPEKTUBHBIE AITOPUTMbI U PEAIN30BbIBATH X B BUJE
IporpaMMbl, HalIMCaHHOU Ha s3bIKe MporpaMmupoBanus Python.

3agauu nporpaMmbl

Ooyuarwuwue:

* 00y4HTH SI3BIKY IpOrpaMMupoBaHus Python.u co3aanuro mporpaMm Ha ero OCHOBE;

* HAY4UThb CO3JaBaTh MIPUKIIAJTHOE IPOrpaMMHOE 00eCIIeUeHHE;

* pacHIUPSATH KPYro3op oOydarommuxcsi B 00JacTi MPOrpaMMHUPOBAHHS;

* Hay4UTh Au3aiiHepckoMy odopmienuto co3nanHoro I10.

Pa3zeuearwwue:

* pa3BUBaTh IaMATh U BHUMAaHUE, 103HABATEIbHYIO U TBOPUECKYIO aKTUBHOCTb;

* pa3BUBATh TBOPUYECKHE CHOCOOHOCTH, ICTETHUYECKOE M IPrOHOMHUYECKOE BOCIIPHUSITHE
O00BEKTOB TPY/Ia;

* Pa3BMBATh JIOTHYECKOE MBIIUICHUE.

Bocnumamenvnuie:

* MIPUBHBATH MHTEPEC K aKTUBHOMY TBOPYECKOMY CaMOBBIPAKEHUIO, KYIBTYpe TPY/Ia;

* BOCITUTHIBATh YIIOPCTBO B IOCTH)KEHUH JKEIAEMOT0 PE3yNbTaTa;

* BOCIIUTBIBATh 3CTETUYECKHI BKYC;

* BOCITUTHIBATh YyBCTBO B3aMMOIIOMOIIIH, TOBEPHS, KOJUICKTHBH3MA.

1.3. Coaep:xkanue nmporpamMmbl
YueOHblii M1aH

HaumeHnoBanue KosauyectBo yacos
n/n pasjaejia, TeMbl Bcero | Teopus | IIpakTuka
1. Beenenue B Python 3 3
Azpik Python. Cpena nporpamMMmupoBaHus.
1.1 1 1
Oco0eHHOCTH BBO/1a-BbIBO/IA
12, Tunsl JaHHbIX, oneparuu. Oneparop 1 1 i
PUCBAaUBaHMS
1.3. Uucna. CrangapTHbIE ONEpaliviu 1 1 -
2 AJITOpUTMHUYECKHE 8 3 5
KOHCTPYKIHH
2.1. Y coBHBI oneparop 2 1 1
5o [{uxn while. Teopus 3 1 9
yucel
2.3. | uki for 3 1 2
3. Ctpoku 5 2 3
3.1. | JluTepansl cTpoK 1 1
3.2. | Cpe3ssl CTPOK 1 1




3.3. | Merons! cTpok 3 1 2

4, DyHKIUN 6 3 3

41 [Tapanurma u npeumyIiecTBa 1 1 )
CTPYKTYPHOTO MTPOTPAaMMHPOBAHUS

4.2. | llpsmas pexkypcus 5 2 3

S. CnHcKH M KOPTexXHu 7 3

51 Cmuckn um xoprexxu B Python. CxomcrBa u 1 1 i
paznuuus

5.2. | Onepauuu co cucKkamu 2 1 1

5.3. | Cpe3sl CIMCKOB 1 1

5.4. | Matpuupl. Onepanuu HaJl MaTPULAMU. 3 1 2

6 daiiibl 3 1 2

6.1 OtkpbiTHE U ?aKprTI/Ie daitna.  3anuch 5 1 1
nH(popManuu B (aitn

6.2. | Pewenue 3amau 1 - 1

7 Pemenne 3agau EI'D 4 4

Bcero 36 15 21

Conep:xanue y4eOHOro 1mjiaHa

1. BBenenue B Python

OcHoguble noHAmMuUA: TPaHCIALWSA, WHTEpIpeTanus, KOMIWISLMS, CHHTAKCHC, CEMaHTHUKA,
IparMaTuka, MEepeMEHHas, IUHaMHUYecKas TUIM3alMs, CIy)KeOHble CJO0Ba, HJEHTH(UKATOPHI,
IIPOCTHIE TUIIbI JAHHBIX, IPUOPUTETHI ONlEpalli, JIUTEPAIIbl YUCeN, onepanus npucBanBanus, PEP
8.

1.1. SA3bik Python. Cpena nporpammupoBanusi. Oco0eHHOCTH BBOJAA-BbIBO/AA

Teopus. SI3v1k nporpamMupoBanus Python. JIocTOMHCTBA U HEJOCTATKH.

Ob6nactu npumMeHeHus. IHTepakTUBHBINA PeXUM pabOThI TPOrpaMMBbI.

Ilpakmuxa. YcraHoBka si3bika mporpammupoBanus Puthon 3.5 u cpemsl mporpamMMupoBaHUs
WingIDE 100. Peructpanus nHa MaTeprner-pecypcax.

1.2. Tunsl paHHbIX, onepanun. Oneparop npucBanBanusi Teopus. Beon u

BBIBOJI YHCIIOBOW MH(OpMAIIUH.

Ilpaxkmuka. TpeHNPOBOUHOE 33/1aHKE HA BBOJI U BBIBOJ] UNCIIOBON MH(POpPMAIIH.
1.3. Yucaa. CTangapTHble onepanuu

Teopus. CtangapTHbIE ONEpPAIIUU C HETBIMHA U JIEHCTBUTEIbHBIMU YHCIIAMH.

Cruns nporpammupoBanus Python (PEP 8).

Ilpakmuka. Pemienne npocThIX 3a/1a4 B MHTEPAKTUBHOM PEXKHUME.

2. AJITOpUTMHYECKHEe HHCTPYKIHH

OcHogHble nousimusi: TIOTHYECKUI TUIT JJaHHBIX, JIOrH4eckue onepanuu (and, or, not, A), yCIOBHBII

OIlepaTop, YCIOBHOE U AJIbTEPHATUBHOE WCIIOJHEHUE aJITOPUTMA, OIEPAaTOpbl CpaBHEHUS,
BJIO’KEHHOCTb OIIEPAaTOPOB, ONEPATOp LIUKJIA,

nepeMeHHas-(ar, TreHepalnusl ICeBIOCTyYallHOW MOCHeA0BaTeNbHOCTH, WHCTpyKUuu break,
continue u pass.

2.1. YcaoBHbIN onepaTop
Teopusa. YciioBHas U NUKIWYECKass MHCTPYKIMU. KackagHOCTh U BIOXXEHHOCTh aJITOPUTMUUYECKHUX

WHCTPYKIUH.
2.2. Huxa while

Teopusa. Teopus uucen. @unbrpanms notoka yucen. HOJl u HOK. IIposepka 4ncna Ha mpocToTy.
Anroput™ EBknuaa. HaxoxneHne MakcuMyma 1 MUHUMYMa.
Ilpakmuxka. Pemienne 3aa4y Ha aHAJIU3 YUCEJ IOTOKA U IEJIOYUCIICHHON apu(METHKH.
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2.3. luka for

Teopus. Teopus uncen. @uiprpanus noroka yucen. HOJ u HOK. TlpoBepka uucia Ha MpoCTOTY.
AnroputMm EBxiinia. Haxoxaenne MakcuMyma 1 MUHUMYyMa.

Ilpakmuxka. Pemenue 3amad Ha aHAIW3 4YHCEN TMOTOKA M IICJIOYUCICHHOW apu(pMETHKH
MOBBILIEHHON TPYAHOCTH.

3. Ctpoku

OcHosHbie noHamus: CUMBOJ, CTpoka, autepai, Tadmauisl kogoB ASCIIl, UTF-8, otnagka xona,
HEU3MEHsIEMbI 00BEKT, (hopMaT BHIBOJA CTPOKH,

JKpaHUPOBAHHBIE €scape- IOCIEN0BATENbHOCTH, IIOJOKUTENbHA M OTpHULATEIbHAs HyMmepauus
CHUMBOJIOB B CTPOKE, Cp€3, KOHKAaTEeHaMs, [UIMHA CTPOKH.

3.1. JIutepaJsbl cTPOK

Teopus. lloHATHE IUTEPATIBI CTPOK.

Ilpakmuka. BBoa-BbIBOJ CTpOKU. Pemenue 3a1a4 Ha BBOJ, CTPOKH, ITOMCK ITOJCTPOKH.

3.2. Cpesbl cTPOK

Teopusa. DopmatrpoBaHuEe CTPOKH.

Ilpakmuxka. IlpeoOpazoBanue cTpoku. Penenne ynpaxHeHu.

3.3. MeToabl CTPOK

Teopusa. Metosl pabOTHI CO CTPOKOIA.

Ilpakmuka. 1lpumeneHne METOIOB CTPOKHU. Pemienne 3anad.

4, Dyukyuu

OchosHble nousmus: TonmporpamMma, (QYHKIOHSA, MpOLeaypa, peKypcusi, TIyOMHa pEeKypCHH,
oObsIBIICHUE, ONpEIEICHUE U BbI30B (YHKLMHU, BO3BPAT 3HAYEHUH, IJOOAbHbBIE U JIOKAJIbHbIE
IepeMEeHHbIe, Iepeaya napaMmeTposB, padoTa

c namsTbio, rpad BBI30BOB, CTEK BBI30BOB, MOIMMOPGU3M (YHKIMHA, yTUHAs TUIIM3ALMS,
lambda-dynxuun.

4.1. I[Tapagurma ¥ NpeMMyIIeCTBA CTPYKTYPHOI'0 IPOrpaMMHUPOBAHUSA

Teopua. O0630p mnapaaurM nporpaMMupoBaHus. OCOOEHHOCTH  NPUMEHEHUS  SI3BIKOB
IIPOrpaMMUPOBAHHS.

4.2. I'pad U  CTeK BbI30BOB (pyHKumii. ObaacTu BHIMMOCTH
NepeMeHHBbIX

Teopusa. Ilpumenenue ctek U rpad BHI30BOB (PYHKITHIA.

Ilpakmuka. BeIIOJTHEHNE TPEHUPOBOYHBIX YIIPAKHEHUM.

4.3. IIpsimasi pexypcust

Teopua. IloHaTHE NPAMON PEKYPCUU U €€ IPUMEHEHUE.

Ilpakmuka. BeIOJTHEHNE TPEHUPOBOYHBIX YIIPAKHEHUM.

4.4. KocBeHHasi peKypcHs

Teopus. 11loHATHE KOCBEHHOW PEKYPCUU U €€ IPUMEHEHHUE.

Ilpakmuka. BeioHEHNE TPEHUPOBOYHBIX YIPAKHEHUH.

Ilpakmuueckue 3anamua k memam 4.2.,4.3.,4.4.: Haxoxaenue cymmbl uucen. Boruncienue
creneHu. Yucna @ubonayun. XaHolckue OamHu

Hcnonb3oBanue OHONMOTEKM MaTeMaTHuecKuX (yHKuuil. PemieHune 3agad  MOBBILIEHHOM
TPYJIHOCTH.

5. Cnucku u Kopmeicu

OcHognbie nousamusi. CIIUCOK, KOPTEXK, DJIEMEHT CIHCKa U KOPTEXa, HHIEKC, Cpe3 CIIHMCKa, MaTPHUIIa,
MHOTOMEPHBIM  CIIUCOK, COPTHPOBKA, CIIOKHOCTh aJIrOPUTMa, YCTOMYMBOCTH COPTUPOBKH,
KBaJlpaTU4yHas, ObICTpas, CHUHXPOHHAs, T[Opa3psaHas COPTHUPOBKU CIHUCKa, cly4yaiiHoe
IIepeMEIIMBaHuE.

5.1. Cnuckm n koprexku B Python. CxoxncrBa u pasinnuns

Teopusa. llpencrapienue Cyucka U KOPTeKa B aMATH KOMIIbIOTEPA, CXOCTBA U PA3IHYUSL.

5.2. Onepanum co cnuCKaMu

Teopusa. CnocoObl 3amojHEHUs CHUCKAa (C KJIaBUATYphbl, W3 (Qailina, ciaydadHBIM 00pa3oMm, Mo
dhopmyre).

Ilpakmuka. Pemienue 3a7a4 Ha BBOJI-BBIBOJI DJIEMEHTOB OJJHOMEPHOTO U MHOTOMEPHOTO CITHCKA.
5.3. Cpe3bl cliuCcKOB



Teopus. Metozpl pabOTHI CO CITUCKOM U KOPTEKeM. MeToabl COPTHPOBKH CITUCKA.
Ilpakmuka. Penienue 3a7a4 Ha BBOJI-BBIBOJI DJIEMEHTOB OJJHOMEPHOTO U

MHOTOMEPHOTO CITHCKa U KOPTEkKa, mpeoOpa3oBaHue, MOUCK, 3aMEHY, MOJICYUET.
5.4. MaTpunsbl. Onepanuu HaJ MAaTPUIIAMHA

Teopusa. Beraucinenue ClI0KHOCTU aIropuTMa. MHOrOMEpPHBIE CIIUCKH.

Ilpakxmuka. PelieHue 3a1a4 NOBBINIEHHON TPYAHOCTH.

6. Cnogapu u mnorcecmea

OCHOBHbIE IOHATUS: C108APL, MHOMCECBO, K104, KOOUPOBAHUe.
6.1. CiioBapu

Teopus. llousarue cnoBaps. CriocoOsl co3nanus. CiaoBape, MpeuMyNIecTBa U HEAOCTATKU, METO/IbI
pabotel co crnoBapem. CoBapu co CMEHMIaHHBIMH 3HadeHUsMU. KonupoBaHHWe W JEKOIUPOBaHUE

TCKCTA.

HpaKmuKa. Pemrenne 3aJa4 Ha 3aIl0JIHCHUC, npeo6pa30BaHHe, IIOUCK, 3aMCHY, IIOACYET, BBIBOJ

AJIEMEHTOB CJIOBAPSI.
6.2. MHOKecTBAa

Teopu}l. IlonsTe MHOKECTBa. CO3I[aHI/IC MHOXECTB. MHO)KeCTBO, npeuMylieCTBa 1 HEAOCTATKU,

METOAbI pa6OTBI C MHO>KCECTBOM.

Ilpaxmuka. PelieHre 3a1a4 NOBBIIEHHOW TPYIHOCTH.
7. Pewenue 3a0au EI'9
8.1. Pemenne 3agau. TecrupoBanme.

KanenpapHo-reMaTHyecKHil MJIaH

Homep |[Tema Kosmnue ([lata
3aHATHUSA CTBO npoBeaeHust
4acoB
Beenenue B Python 3

BBonHoe  3amsatue. HNuctpykrtax no Th.  S3bik
nporpamMupoBanus Python. JloctonHcTBa 1 HEAOCTATKH.

VYcraHoBka si3bika mporpammupoBanust Puthon 3.5 u cpepst
nporpammupoBanus  WinglDE  100. Perucrpauust Ha

NutepHer-pecypcax. OcoOeHHOCTH BBOJIa-BbIBOJIA. 1

BBoa 1 BBIBOJ UKCIIOBOM HH(pOpMAIIHH.

CranjapTHble omepanuu C ILEJbIMH U JIeHCTBUTENbHBIMU |1

qHCIIaMHU.

Ctunb nporpammupoBanust Python (PEP 8).
AJITOpUTMHUYeCKHe 8

KOHCTPYKIHMH

VYcnoBHas M nukiaudeckas MHCTpykuuu. KackaaHocTs u 1

BJIO’JKCHHOCTDH aJITOPUTMUYICCKHUX HHCTPYKHHﬁ.

YciaoBHas u OUKIIWYCCKasds HWHCTPYKIHU. KaCKa,ZIHOCTI) n
BJIO’KCHHOCTDH aJITOPUTMHUYICCKHUX PIHCprT(I.IPIfI.

[ukn while. Teopus uncen. ®uabTpariyst MOTOKA YUCEIT.

Pemenue 3ama4 Ha aHanU3 4KMCEN MOTOKA U LIEJIOYMCIEHHON
apudmeruxu (HOJ| u HOK)

Pemenue 3ana4 Ha aHanu3 4yKcel MOTOKA U IEJIOYMCIEHHON
apu@MeTHKH (MpoBepKa Yrciia Ha MPOCTOTY)

Pemenue 3ama4 Ha aHanU3 4KMCEN MOTOKA U LIEJTOYMCIEHHON
apudmeruxu (HaxoxaeHne MakcuMyma 1 MUHUMYyMa)

[Muxn for. Teopus uncen. @unbTpanus noroka yncen. HOJ|
u HOK. IIpoBepka umcna Ha nmpocToTy. Anroput™m EBkimna.
Haxoxaenne MakcuMyma 1 MUHAMYyMa.
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Pemenue 3amay Ha aHajIu3 YKUCEI MOTOKA U LEJIOUYNCICHHOMN

o 1
apudmerrku nossimenHoi Tpyanoctu (HOJ[ u HOK).
Crpoxn 5
[TonsiTHE WTUTEpAIBI CTPOK. 1
BBon-BbiBOA cTpoku. Pemenue 3amad Ha BBOJA CTPOKH, 1
IIOMCK MOJCTPOKHU
PopMaTUPOBAHUE CTPOKHU. 1
MeTtoapl paboThI CO CTPOKOM. 1
[IpeoOpazoBanue cTpoku. Pemenue ynpaxxHeHuit 1
DOyHKUUHA 6
O0630p mapaaurm mporpammupoBaHus. OcCOOCHHOCTH 1
IIPUMEHEHUS SI3bIKOB TPOrPAMMUPOBAHMSL.

[TpumeneHue cTek u rpad BbI30BOB (DYHKITUH. 1
BerloniHeHNE TPEHUPOBOUHBIX YIIPAKHEHUI. 1
[loHsiTHE IPSAMON PEKYpPCUU U €€ TPUMEHEHUE. 1
BrinonHenue TpeHMPOBOYHBIX YIPAKHEHUN. 1
BrinonHenue TpeHMPOBOYHBIX YIIPAKHEHUM. 1
CnHCKH M KOpTexXu v
[IpencraBnenne coucka M KOPTEXa B MaMsATH KOMIIBIOTEPA, 1
CXOJICTBA U pa3anyus

CriocoObl 3amojHeHHs ChucKa (C KiIaBHATypbl, U3 (aiina, 1
CiIy4aliHbIM 00pa3oMm, 1o Gopmyiie).

CriocoObl 3amojHeHHs chucka (C KiIaBHATypbl, U3 (aiina, 1
Ciy4alHbIM 00pa3oMm, 1o Gopmyiie).

Pemenne 3a1a4 Ha BBOJ-BBIBOJ 3JIEMEHTOB OJHOMEPHOIO U 1
MHOTOMEPHOTO CIIHCKA.

Pemenue 3a1ay Ha BBOJ-BBIBOJI 3JIEMEHTOB OJHOMEPHOIO U 1
MHOTOMEPHOTO CIIHCKA.

Metonpl paboOTBl €O CIUCKOM U KopTexeMm. MeTosl 1
COPTUPOBKH CIIHCKA

Pemenue 3a1a4y Ha BBOJ-BBIBOJ] JIEMEHTOB OJJHOMEPHOTO U
MHOT'OMEpPHOTO CIIHUCKA U KOpTeXa, Ipeodpa3zoBaHue, MOUCK, (1
3aMeHY, MOJICYET

Dailiibl 3
OTKpbITHE U 3aKphITHE (haiina 1
3anuch nHopmanuu B daia 1
Penrtenue 3anau 1
Pemenne 3agau EI'D 4
Bcero 36




1.4. Ilnanupyemble pe3yJabTaThl

Juunocmmuoie:
- (dopMHUpOBaHHE YMEHHUS CAMOCTOSITEIILHOU JIeITEIbHOCTH;
- (dopmupoBaHHE YMEHHUS pabOTaTh B KOMaH/IE;
- ¢opmMupoBaHrUE KOMMYHUKATHUBHBIX HABBIKOB;
- (dhopMHUpOBaHKE HABBIKOB aHAJIM3a U CAMOAHAJIN3A;
- (QopmupoBaHuEe [ENCYCTPEMIEHHOCTH ¥ YCHIYMBOCTH B TMPOIECCE TBOPYECKOM,
HCCIIE0BATENIbCKON pabOThl M yUeOHOM NESITEIbHOCTH.

Ilpeomemmnuwie:

- (opmMupoBaHUE OHATUH «AITOPUTM», IIPOTPAMMAY;

- (opmupoBaHuE MOHATHI 00 OCHOBHBIX KOHCTPYKIUSX SI3bIKa MporpamMmmupoBanus Python:
orepaTop BeTBiieHus if, oneparopsl nukia while, for, BcmoMorarenpHbIX allTOPUTMOB;

- (opmupoBaHue MOHATUHN O CTPYKTypax JIaHHBIX S3bIKa porpammupoBanus Python;

- (opmMupoBaHUE OCHOBHBIX IPUEMOB COCTABJICHUS IPOTPAMM B IIPOrPAMMUPOBAHUH Ha

- s3bIKe TporpammupoBanus Python;

- (opmMupoBaHUE AITOPUTMHUECKOTO U JIOTUYECKOTO CTUJICH MBIILICHUSI.

Memanpeomemmnuoie:

- ¢opmupoBaHUE YMEHUS OPUECHTHUPOBKH B CUCTEME 3HAHMIA,

- (QopmupoBanue ymeHusi BbiOOpa Hambosnee 3¢ (HEeKTHBHBIX CIIOCOOOB peIlleHUs 3aaad Ha
KOMITBIOTEPE B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHUI;

- (dopmupoBaHre TPUEMOB MPOCKTHON NEATEIBHOCTH, BKJIOYAs YMCHHS BUACTH MPOOJIEMY,
dbopMylMpoBaTh TEMy U IeJib NPOEKTa, COCTABIATh IUIAH CBOGH JIEATEIBHOCTH,
OCYIIECTBIISAITh JICMCTBUSL 10 pealM3aldy IUIaHa, pPe3yJlbTaT CBOCH JICATEIILHOCTH
COOTHOCHTB C IIEJIbI0, KlIacCU(UIIUPOBATh, HAOIIOIaTh, TPOBOIUTH IKCIICPUMEHTHI, JENIaTh
BBIBOJIBI U 3aKJIFOUCHUS, IOKA3bIBATh, 3AIUIIATh CBOU HJICH, OIICHUBATH PE3YJIbTAThI CBOCH
paboTHI;

- (¢opmMupoBaHUE YMEHUS PACIPEICICHISI BPEMCHU;

- (opmMupoBaHHE YMEHUHN YCIEITHONW CaMOTIPE3EHTAIUH.

Pa3pea 2. Kommiiekc opraHu3anMOHHO-TIEJarOrH4eCKHUX yCJI0BHI

2.1.®opMbI aTTECTALIMH/KOHTPOJISA

®opMbI OnpeneIeHUs Pe3yIbTATUBHOCTH 00y4YeHH S
Pe3ynbTaTthl OCBOEHMS MpOrpamMMbl OTCIEKUBAOTCS 10 MTOraM OIPOCOB, BBINOJIHEHUS
MPAKTUYECKUX 3a/1aHUM.

®opMBI ATTECTALUH M OLICHOYHbIC MATEPHAJIbI

B IIPOLIECCE peAIU3aLMK IPOTPAMMBI MIPEAYCMOTPEHBI CIEAYIOLUINE BUIbI KOHTPOJIA:
- 6X00HOII KOHMPO.JIb NPOGOOUMCA C LIETBIO ONPEIEICHNS YPOBHS 3HAHUI
yuamuxcs (IIpunoxenue Ne 1);

- RPOMENHCYMOUHBIIL KOHMPOb TIPOBOJIUTCS PETYISIPHO HA 3aHATUSAX C  IEJBI0
OTpesieNIeHUs] CTETIEHU YCBOEHHUS MarepHaia B opMe OIpoca, penieHHs 3a/1ad U MPaKTHUYEeCKUX
3aJIaHui;

UMmMo206blii KORMPOb — TECT.

®opMbl 0ABEACHHS UTOTOB peaiM3alui MPOrpaMMbl

Pesynprarhl 00y4yeHus MO HpOrpaMMe BBISBISIOTCS [0 WTOTaM IPOBEACHUS OJMMIIHMAL,
COPEBHOBAHUH 110 IIPOTPAMMHUPOBAHUIO, 3AILUTHI IIPOEKTA.

Tekymuii KOHTPOJb OCYLIECTBISETCA IIOCIIE UW3Y4YEHUS OTAEIBHBIX TEM, pasziena
mporpaMmbl. B mpakTU4Yeckod JEeATENbHOCTH pPE3yJIbTaTUBHOCTh OLICHUBAETCA KadeCTBOM
BBITOJIHEHUSI TPAKTUYECKUX paboT, MOMCKY M OTOOpY HEOO0XOAMMOro MaTepuaya, yMEHHUIO
paboTaTh € pPa3NUYHBIMU HCTOYHUKAMU HMHGOpMAIUU. AHAJIU3UPYIOTCS IOJOKUTEIbHBIE H
OTpHLIATENIbHBIE  CTOPOHBI  pabOTBI, KOPPEKTUPYIOTCS  HenoctaTku. KoHTponb  3HaHMU
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OCYIIIECTBIISIETCS C MOMOIIBIO 33/IaHWH Tiearora (pelieHrne IPakKTHYeCKUX 3a71a4d CPEICTBAMH SI3bIKa
MIPOrpaMMHUPOBAHHUS); B3aUMOKOHTPOJISL, CAMOKOHTPOJIA U p. OHU aKTUBU3UPYIOT, CTUMYIUPYIOT
paboTy ydammxcs, Mo3BOJISIOT 00Jiee TOTHO MPOSBISATH MOTyYEeHHBIC 3HAHUS, YMEHUSI, HABBIKH.
IIpoMe:KyTOUYHBII KOHTPOJIb OCYIIIECTBIIICTCS B KOHIIE | monyroaust yaeGHOTO roja.
dopma  KOHTPOJISL: TECT, pEIIeHWE MPaKTUYECKUX  3aJad  CPEICTBAMHU  sI3bIKA
MIPOrpaMMHUPOBAHHUSL.
N TOroBblii KOHTPOJIb OCYIIECTBIISETCS B KOHIIE y4eOHOTO Toja.
dopma KOHTPOJISL: TECT.
IIpoMe:kyTOUHBII KOHTPOJIL: Tecmuposanue, peutenue 3aoad (Ilpunosxcenuel)
HUTOroBblii KOHTPOJIb - Mecmuposanue

2.2. Komnjiekc OpraHu3anoOHHO-Nearorn4ecKux ycJaoBHi

Mamepuanvno-mexnuueckoe obecneuenue:

— CTOJIBI JUIsl KOMITbIOTEPA;

— KOMIIBIOTEPHBIE CTYJIbS;

— mKadbl 1715 IUJAKTHYECKUX MaTepHUajoB, MOCOOUii;

— cIenuaibHas U HayYHO-TIONYJIsIpHAs JUTepaTypa AJs Iearora U y4aiuxcs;
— KaHITOBAapHI;

Hugopmayuonnoe obecneuenue:

— MEepCOHATbHBINA KOMIBIOTED (Ha KaXKIOTO YYaCTHUKA);

— MYJIbTUMEIUIHBINA IPOEKTOP;

— BHJIEOMaTepHAalIbl pa3HON TEMATUKH 110 IPOrPaMME;

— OpITEXHUKA;

— BBIXOZ B ceTh Internet;

Annapammnoe obecneuenue:

— Ilpoueccop He Huxke Core2 Duo;

— OObem onepatuBHOM namsaTu He HUXKE 4 ['6 DDR3;

— JluckoBoe mpocTpaHcTBO Ha MeHee 128 1°6;

— Mouurop nuarosanbio Ha MmeHe 19°;

Ilpozpammnoe obecneuenue:

— Omnepannonnas cucrema Windows 7 [IpodeccnonanbHasi WK BBIIIE;
— Wurepnperarop Python Bepcuu 3.7 u Bblie;

— IDE JatBrainsPyCharm;

— FoxitReader wu npyroii npocmotopinuk PDF ¢aiinos;

— WInRAR;

— IlakeT opHUCHBIX IpOrpaMM;

— Adobe Photoshop unu ipyroit pactpoBslii rpadudeckuii peaakTop;
— JIro0oii 6pay3ep 1i1st UHTEpHET cepduHra.

2.3. MeToanyeckune MaTepuaJibl
3aHATUS TPOBOJATCA B ClEAyOIMX (opMax: JEeKIUH, CEMHHAphl, NpPaKTHUYECKUe
3aJlaHMsL.

Jluoaxmuueckuti mamepuan, HEOOXOIUMBIN JJI IPOBEACHUS 3aHITHIA:
— KpaTKue KOHCIEKThl MaTEPUATIOB ISl JICKIIUH;
— pacrneyvarku 33JlaHui JJIs IPAKTUKYMOB;
— Tpe3eHTAlMOHHBIC MAaTEPUANBI TSl OOBSICHEHHUS;
— KapTOYKHU C MHAUBUIYATbHBIMU 3aIaHUSIMH.
Metoabl 00y4eHnus:
1. CnoBecHblii: 00BSICHEHHE HOBOTO MaTepuania; pacckad 0030pHBIN AJs PACKPBITHS HOBOM
TEeMBI; OECeIbl C YUATUMHUCS B MPOIECCE U3YICHHS TEMBI.
2. Harnsaselii: npuMeHEHHE JEeMOHCTPAIlIOHHOTO MaTepuala, HarJIAIHbIX TOCOoOUi,

MpEe3EHTalNMN MO TEME.
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3. [llpakTtuueckuii: WHIMBUIYyaJdbHAs W COBMECTHAsh MPOAYKTHUBHAs JIEATEIHHOCTH,
BBIITOJIHEHUE YYaIlIUMUCS ONPEAEICHHBIX 33aJIaHNU, PEIICHHE 3a1a4.

4. UHTepakTHBHBIM: CO3/1aHME CIEUUATBHBIX 3a/laHUi, MOACIHUPYIOLUIUX peaTbHYIO
KU3HEHHYIO CUTYalMIO, U3 KOTOPOM yJalIuMCs IPEeAJIaraeTcsi HAuTH BBIXOJ.

TexnoJioruu:

1. Texnonorus npoOIEMHOro AUanora. Y4anmmcs He TOIbKO COOOIIAI0TCs TOTOBbIE 3HAHUS, HO U
OpraHMU3yeTCsl TaKasi UX JIeSITEeIbHOCTb, B MPOLIECCE KOTOPOM OHHM CaMU JIETIAI0T «OTKPBITUS, Y3HAIOT YTO-
TO HOBOE U UCIOJIb3YIOT IIOTYYEHHBIE 3HAHUS U YMEHUS JUIsl PELLECHUS dKU3HEHHBIX 3a/1a4.

2. Texuonorus KOJUIEKTUBHOTO B3aUMOOOYYEHUS («opraHu3oBaHHbBIN JTUATIOT,
«COYeTaTeNbHBIN TUANOr, «KOJJIEKTUBHBIN criocob oOyuenus (KCO), «pabota ydamuxcs B mapax
CMEHHOT'O COCTaBa») IMO3BOJISIET TUIOJAOTBOPHO Pa3BUBATh y O0yYaeMBIX CAMOCTOSITEIIBHOCTH U
KOMMYHUKATUBHBIE YMEHHS.

3. Urposas texHonorus. Mrposast popma B 06pazoBaTeIbHOM HPOIecce CO3AAETCs TPH MTOMOIITH
UTPOBBIX NPUEMOB U CUTyallMii, BBICTYHNAIOUIMX KaK CPEACTBO MOOYKICHUS K JIESTEIbHOCTH.
CrnocoOCTBYeT pPa3BUTHIO TBOPYECKHX CIIOCOOHOCTEH, MPOAYKTUBHOMY COTPYAHHYECTBY C IPYTUMH
yuamumucs. [lpuydaeT K KOJUIEKTMBHBIM JEHCTBUSIM, IPUHATHIO PELICHWH, YYUT PYKOBOIAWTH HU
MOTYMHSTHCS, CTAMYJIUPYET MPAKTHUECKUE HABBIKU, PA3BUBAET BOOOPAXKEHHE.

4. DnemeHThl 370pOBLECOEPETalOMX TEXHOJOTUHM  SBISIIOTCS  HEOOXOIMMBIM  YCIIOBUEM
CHIDKCHUS YTOMJISIEMOCTH U TIEPETPY3KH YUAIIHXCSL.

5. [IlpoekTHas TeXHOJNOTHs MpeAjaraeT MPAKTHYECKHEe TBOPUECKUE 3aJlaHus, TpeOyrolme OT
yyalmuxcss uX TpPUMEHEHHE Ui pelleHHs MpOoOJeMHBIX 3aaHWi, 3HAHHWS MaTepuajia Ha JIaHHBIA
ucropuueckuid stan. OBiageBas KyJAbTYpOW IPOEKTUPOBAHUS, HIKOJIBHUK IPUYYaeTCs TBOPUYECKU
MBICJIUTh, IIPOrHO3UPOBATH BOZMOXKHBIE BAPHUAHTHI PEILICHUS CTOSIIIMX TIEpe]l HUM 33/1a4.

6. HubopMamoHHO-KOMMYHHKAIIIOHHBIE TEXHOJIOTHH AKTUBU3UPYIOT TBOPYECKUM MOTEHIIHAT
yUaluxcs; CIOCOOCTBYET PAa3BUTHIO JIOTWKM, BHUMAHHS, pPEYM, TIOBBIIICHUIO KauyecTBa 3HAHUIA,
(hOpMHUPOBAHUIO YMEHHUS TOJb30BaThCsl MH(OpMaIel, BEIOMpaTh U3 Hee HEOOXOAMMOE IS MPUHSTHUS
peleHus, paborare co BCeMHM BHIaMH HH(OpMAIMM, MPOrpaMMHBIM OOECTICUEHHEM, CIICIUATbHBIMU
MporpaMmmamMu 1 T.]1.

2.4. Ciucok HCTOYHUKOB HH(pOpManuu

Hopmamueno-npaeogvie akmovl u 0OKYMEHMbl

1. @enepanbHblii  rocylapcTBEHHBIH — 00pa3oBaTeNbHBIA  CTaHIAPT CpPEIHEro  OOIIero
oOpa3zoBanusi (yTBEepkIE€H TmpukazoM MuHucrepcTBa 00pa3oBaHusi W Hayku Poccuiickoit
®denepanuu ot 17 mas 2012 1. Ne 413) (pen.. 11.12 .2020)

2. MeTtoauyeckue peKkoMEeHIaluK 0 CO3JaHUI0 U PYHKIIMOHUPOBAHUIO JETCKUX TEXHO-
napkoB  «KBaHTtopuym» Ha 06a3e oOmeoOpazoBaTenbHBIX  OpraHu3auuil (Y TBepXkaAeHbI
pacnopsbkeHneM MunucrepcTBa npocsenieHusi Poccuiickoit @enepaunn ot 12 suBaps 2021 r.
Ne P-4)

3. Metoaudyeckue ~ peKOMEHJAllMM [0 CO3JaHu0 W (YHKIUOHMPOBAaHHIO B
00111€00pa30BaTENbHBIX OPTaHU3ALMX, PACHIOI0KEHHBIX B CEIbCKOM MECTHOCTH M MajbIX rOpojax,
LIEHTPOB

00pa3oBaHMs €CTECTBEHHO-HAYYHOM U TEXHOJIOTHUECKOW HampaBieHHocTel («Touka pocTay)
(yTBep KIeHBI pacnopspkeHrneM MuHucTepcTBa npocsemienus Poccuiickoit deneparuu ot 12
stuBaps 2021 r. Ne P-6)

Jlumepamypa ona nedazoza
1. buznu, I3Bun M. Python. [TogpoOusiit cipaBounuk. — M.—CI16.: CumBoan-ILmtoc, 2010.
2. JIytu, Mapk Python. CnipaBounuk. — M.: Bunbsmc, 2015.

3. OdunumanbHbli  caliT  mporpaMMmbl  [DJeKTpoHHBIH  pecypc] — Pexum  nmocryna:
https://docs.python.org/, cBoOo HEIIH.
4, Caiit, cpema paspabotku uist si3bika Python. [Dmextponusiii pecypc] — Pexxum mocryrma:

https://www.jetbrains.com/pycharm/?fromMenu, cBoOOIHBII.

Jlumepamypa ona pooumeneit u yyaujuxcs
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1. Caiit / cmnpaBouyHble  MaTepHalbl[ DJIEKTPOHHBIM  pecypc] — Pexum  nmocryma:
https://metanit.com/python/, cBo6oHbIi.

2. CaliT / nHTepaKkTUBHBIN COOPHUK 337134 JJIS IPAKTUKH MPOTPAMMHUPOBAHUS [ DIEKTPOHHBIN
pecypc] — Pexxum poctyma: http://pythontutor.ru/, cBo6oHbIi.

3. Caiir / ApantuBHblid TpeHaxkep Python[Dnekrponnsiii pecypc] — Pexum pocryma:
https://stepik.org/course/431 , cBOGOAHBIIA.

4. Caiit / cpena paspa®oTku s si3bika Python[Dmexrponnsiii pecype] — Pexum mocryma:
https://www.jetbrains.com/pycharm/?fromMenu, cBoOOJHBI.

o. Canitipoekta Open Book Project. Ilpaktuueckue mpumepbl Ha Python Kpuca Meiiepca

[DnexTponHsIit pecypc] — Pexum gocrtyma:openbookproject.net, cBo60HbII.
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JAmnarnocruyeckasi kKapra

IIpunoxenne 1

Ne/ | Umna Bxoasimas IMpomexxkyTou- | UTorosas
n JAuarnocruka Hasl AMATHOCTHKA
AUATHOCTHKA
1
2
3+
Hroro B % H H
C C
B B

Pe3ynbTaTUBHOCTH OTCIEXKHUBAETCS C MOMOIIbIO KapThl HAOMIOACHMI, aHalIM3a ydacTHs JeTei B
COBMECTHOH MPOAYKTHUBHOM JESATEIBHOCTH, pa3padOTKM M 3allUTe TBOPYECKUX IPOCKTOB.
YcBoenue nporpaMmMbl BO3MOHO 110 3-M ypoBHsaM: Hu3kui (H), cpeanuii (C), Beicokwii (B).
Huskuii ypoBeHb
Vuawuecs oonicnvl snamol nonumams:
TEXHUKY 0€3011aCHOTO MOBEJCHHUS BO BPEMsI 3aHSTHH;

IIpaBuJia IIOBCACHUS B O6H.[€CTB€HHI>IX MECTax,

noHsTHe mporpaMmMel Python; o0mryto cTpykTypy nporpaMmer;

OCHOBHBIE THUIIbI IAHHBIX;
omnepaTop NpHCBauBaHUs;

Ha3HAYCHHE YCIIOBHOTO OIEPaTOpPa;
CII0CO0 3aMUCH YCIOBHOTO OIIepaTopa;

JIOTHYECKUM THII JaHHBIX,
JIOTMYCCKHUC OIICPaTOpPhI OF,

and, not;

OCHOBHBIC IHKJIBI C YCIIOBUCM;,

OCHOBHBIC IIpaBrJIa 3allMCU MUKIIOB YCIIOBUCM;,

(dopmar 3amucH UKIa ¢ HapaMeTpoM;

IIOHATHC (1)YHKI_II/II/I;

OCHOBHbBIE IPUHIUIIBI CTPYKTYPHOT'O IIPOTPaMMHPOBAHMS;
MIOHSATHE JIOKAIBbHBIX IEPEMEHHBIX MOANPOrPaMM;

croco0 nepegadn napaMeTpoB.
Ha3HA4YCHHUE CTPOKOBOIO TUIA JaHHBIX;
oTepaTopbl AJ1s1 pabOThI CO CTPOKAMU;

oTepalyu co CTPOKaMHU;
crmoco0 OIMCcaHus CIINCKA;

CII0co0 ONMMCaHMS KOPTCKa,

croco0 onucaHus cloBaps;

OCHOBHBIC OIICPALINH, BBIIIOJIHACMBIC CO CIIMCKAMU, KOPTCKaMHU U CIIOBAPIAMU;

TIOHATHC MHOXXECTBA,

CIOoCcOObI ONTUCaHUSI MHOKECTBA,;
OTepaTopbl pabOTHl C MHOKECTBAMH.
YTO TaKOe CTHJIb IPOTPAMMHPOBAHHS;
IpaBujia MMCHOBAHUWA O6’I)CKTOB;
OCHOBHBIEC PEKOMEH/IAIINYU TPU HAIMMCAHUU TPOTPAMM.

anu;uec;z O0JIICHbI ymeniv.!

MOHMMaTh y4eOHYIO 3aJauy, COXpaHITh €€ COJEp)KaHWEe B INPOLECCE €€ BBIINOJIHEHUS I0J
PYKOBOJICTBOM I€/1arora;
paboTaTh B ape, MaJIoi IpyIIIe;

BBIITIOJIHUTE YCTAHOBKY ITPOrpaMMEI IO PYKOBOJCTBOM II€aarora,

BBITIOJIHUTH MTPOCTEUITYIO MPOTPaMMy B MUHTEPAKTUBHOM CpeJIe;
HaIMcaTh KOMMEHTApPHH B IPOTpaMMe 0T PYKOBOJICTBOM TI€/Iarora;
pemiarh 3aa4d Ha 3JIEMEHTapHbIE JEHCTBUS C YUCIaMU;
WCIIOJIB30BaTh YCJIOBHBINA OTIEPATOD;
OTIpe/IeTIATh BU/I IIUKIIA, HanOoee YA0OHBIN TS pelIeHrs TOCTAaBICHHOH 3a/1a4H;
MCIOJIb30BaTh LIMKJI C YCIIOBUEM IO/ PYKOBOJICTBOM I1€J1arora;
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- OTIPEIETATh 1eNIeCO00pPa3HOCTh MPUMEHEHUS! M HCIIONBb30BAHUS LUKIA C MapaMeTpoM IS
peIIeHHs TIOCTaBJICHHOM 3214y TI0 HaBOSIIIMM BOIIPOCAM TI€/1arora;

- CO3/1aBaTh M UCIIOJIb30BaTh OCHOBHBIC (DYHKIIHH;

- OTHCHIBATh U COCTUHSATH CTPOKH;

- HAaXOJIUTh MOJICTPOKY B CTPOKE C IMOMOIIIBIO M€/1arora;

- HaxOJIUTh KOJIMYECTBO CJIOB B CTPOKE;

- BBOJIUTH U BBIBOJIUTH AJIEMEHTHI CIIMCKA M0J1 PYKOBOJICTBOM I1€/1arora;

- MPUBOJNTH TPUMEPHI HCIIONB30BAHUS BIIOKCHHBIX CIIMCKOB (MaTpHIl) TIO HABOJAIIMM
BOITPOCAM I€J1arora;

- OMKCHIBATh MHOKECTBA 110]] PYKOBOJACTBOM I1€1arora;

- OTPEIENSTh MPUHAJICKHOCTD 3JIEMEHTA MHOXKECTBY 110 HABOSIIUM BOIIPOCAM;

- OTIPEIEISITh BUJI OIIMOOK M HAXOJUTh OIMTMOKH B IPOrpaMMe IO PYKOBOJICTBOM I1€1arora;

- COCTABJIATDH 3JIEMEHTAPHBIE AJITOPUTMBI JIJIsl pELICHUS 3a/1a4;

- peanu30BBIBaTh AJITOPUTMBI HAa KOMITBIOTEPE B BHJIC NMPOTpPaMM, HAIMCAHHBIX Ha SI3bIKE
Python mox pykoBoicTBOM miegarora.

Cpennuii ypoBeHb
Vuawuecs oonorcnvl s3namol nonumams:
- OCHOBHBIC TIOJIOKEHHSI TEXHHKH O€30MacHOCTH Ha 3aHATUSAX, IpaBUja TIOBEACHUS B
OO0IIECTBEHHBIX MECTAX, IPAaBUIIA JOPOKHON 0€30MaCHOCTH;
- OCHOBHBIE TIPUEMBI B3aMO/ICHCTBHS B TPYIIIIE CBEPCTHUKOB;
- MOHSATHE IPOTPAMMBI;
- CTPYKTYpY nporpammsl Ha Python;
- peskuMbl paboThl ¢ Python.
- THUIIBI TaHHBIX;
- 1eJIble, BEILIECTBEHHBIE TUIIBI JAHHBIX U ONEPALUH HaJl HUMU;
- oIepaTop NpUCBaUBAHUSA;
- Ha3HauYEHHE YCIOBHOTO ONEPaTopa;
- CIOCO0 3aIUCH YCIOBHOTO OIIEpaTopa;
- JIOTHYECKHIA THIT JaHHBIX;
- JIOTMYECKHE OIepaTopsl or, and, not;
- IIUKJTBI C YCIIOBUEM U MX BHJIBL;
- Ha3zHaueHHe U 0COOEHHOCTH UCMOIb30BaHMSI IIUKIIA C TAPAMETPOM;
- (dbopmar 3amnucy uKIa ¢ IapameTpom;
- MIPUMEPBI UCTOIBb30BaHMS IIUKIIOB PA3IMYHbBIX TUIIOB.
- MOHSTHE (QYHKIHH;
- OCHOBHBIE CIIOCOOBI ONMCAHUS (PYHKIUH;
- MPUHIHITEI CTPYKTYPHOTO MTPOTPAMMHPOBAHHS;
- MOHSATHE JOKAIBHBIX IEPEMEHHBIX MOANPOrpaMM;
- MOHATHE (HOPMATTBHBIX U (PAKTUYECKHUX ITapaMETPOB MOIIPOTPAMM;
- Croco0 nepeaayy mapaMmeTpos.
- Ha3HauYeHHE CTPOKOBOTO THIIA IAHHBIX;
- OIepaTopsl st paboThl CO CTPOKAMU;
- MpoLIeTyphl U PYHKITUH 7151 paOOTHI CO CTPOKAMHU;
- OTepaIK CO CTPOKAMU;
- CIIO’KHBIC THITBI JIAHHBIX;
- CII0CO0 OIMMCAHMS CIIHCKA;
- CTOCcO0 OCTyMA K 2JIEMEHTaM CITHACKa,;
- CIOCO0 OMMCaHMS KOPTEKa;
- croco0 onucaHus cloBaps;
- OTIepaIiH, BBIIIOIHIEMbIE CO CIIMCKaMH, KOPTEKaMH U CIIOBAPSIMU;
- MOHSITHE MHOXKECTBA,;
- CIOCOOBI OITMCAHUS MHOYKECTBA;
- orepaTopbl paboThl C MHOKECTBAMHU.
- YTO TaKO€ CTHJIb IPOrPaMMUPOBAHMS;
- MIpaBUIIa UMEHOBAHUS O0BEKTOB;
- OCHOBHBIE PEKOMEHIAINY TPH HAITMCAHUH ITPOTPaMM;
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- OCHOBHBIE IIaru padOThI HAJl POEKTOM, €TO IPE3EHTALIUH.
Vuawuecs oondcnol ymems:
- YBAXKUTCJIIbHO OTHOCUTCA K IPETIOAABATCIISIM U CBEPCTHUKAM
- MIPUMEHSATH HEKOTOPBIC MMPUEMBI IOTUYECKOTO (a0CTPAKTHOE) MBIIIICHUS;
- KOHUOCHTPUPOBATh BHUMAHUEC HA OJHOM HJIU IBYX O6TJGKT3,X;
- MMOHMUMATh PUYHHBI yCIieXa/Heycrexa ¢ IOMOIIBI0 aHATN3a Me1arora;
- BBIIIOJIHUTE YCTaHOBKY IIPOTPaMMBL,
- BBINOJIHUTH IPOCTEHIIYIO TPOrPaMMy B MHTEPAKTUBHOM CPEJIC;
- HalmucaTb KOMMCHTApPHU B ITPOrpaMmMce;
- pemarh 3a7a4u Ha 3JIEMEHTapHbBIE ICHCTBUS C YACIIAMU;
- UCIIOJIh30BaTh YCIOBHBIN OMEPaTop;
- CO3/1aBaTh CIIOKHBIC YCIIOBHSI C IIOMOIIIBIO JIOTHYECKUX OTIEPaTOPOB;
- OTIpEIETIATh BH/I IIMKIIA, HanOoJiee YA0OHBIN /IJIs pEelICHUs TOCTABICHHOH 3a/1a4H;
- UCTIOJIb30BaTh IIUKJI C YCIIOBHEM;
- OTIPENIENATh 11e7€CO00pa3HOCTh MPUMEHEHHUS W HMCIIOJNB30BaHUS IMKIJIA C IapaMeTpoM IS
pelleHHs TOCTABIICHHOH 3a/1auu;
- CO3/1aBaTh M UCIIOJIb30BaTh PYHKIIUU;
- UCIIOJIb30BaTh MEXaHU3M [apaMEeTPOB IS TIepeiavun 3HAUCHHIA;
- OIIUCBIBATH CTPOKU;
- COC/IMHSATH CTPOKH,
- HaxXOOWUTb AJIMHY CTPOKH;
- BBIpE3aTh YacTh CTPOKHU;
- HaXOJUTh ITOJICTPOKY B CTPOKE;
- HAXOJIUTh KOJIMYECTBO CJIOB B CTPOKE;
- OIIMChIBATh CITMCKHU,
- BBOJIUTh JICMEHTHI CITUCKA,;
- BBIBOJIMTH 3JIEMEHTBI CITUCKA,;
- BBIIIOJIHATE ITIOMCK JJICMCHTA B CIIMCKEC, IMOMCK MHUHHMYMa MW MAKCUMyMad, HAXOXKIACHHC
CYMMBI 3JIEMEHTOB CIHCKA;
- HCIIOJIB30BaTh BIIOKCHHBIC CITMCKHU,
- MIPUBOIUTH IPUMEPHI UCTIOTB30BAHUS BIIOKEHHBIX CIIUCKOB (MATPHII);
- OIIMChIBATh MHOXXECTBA,
- OTIpEETATh MPUHAIKHOCTh JIEMEHTa MHOKECTBY;
- BBOJUTH 3JICMCHTHI MHOXKECTBA,
- BBIBOJIUTH DJIEMEHTHI MHOKECTBA.
- OIPEACIATE BUJ OIIMOOK U HaXOAUThb OILINOKY B nporpamMme.
- COCTaBJISITh AITOPUTMBI JJIs1 PELICHUS 3a]1a4;
- PCAIM30BEIBATL AJITOPUTMBI HAa KOMIIBIOTCPE B BHUAC IPOTrpaMM, HAIIMCAHHBIX Ha A3BIKC
Python;
- OTJIa)KMBATh U TECTUPOBATH IIPOrPaMMbI, HalMCaHHbIE Ha s3bIke Python;
- MTOHUMATh M COXPAHSTh LIEH U 337a4d YIeOHOU NeTeNFHOCTH B XO/I€ 3aHATHS;
- TUTAHUPOBATH CBOIO JICATEILHOCTH C TIOMOIIBIO B3POCIIOTO;
- COTPYAHHYATH C B3POCIBIMU U CBEPCTHUKAMH B MPOIIECCE BHIMTOTHEHHS YUeOHOU 3a1auu;
- MOHMMAaTh MPHUYMHBl YycIexa/Heycrexa Yy4eOHOH JesTeNbHOCTH 0]l PYKOBOJICTBOM
B3pOCJIOTO;
- ACJIaTh BBIBOJbLI B XOJ€ IMOJTYUCHHBIX SaﬂaHHﬁ; BBICTPAanBaTh JIOTHYCCKUEC LICITN paCcy)K}IeHI/Iﬁ
01 PYKOBOJICTBOM II€arora;
- BBIp@XKaTh TBOPUYECKUE HJIEH, Pa3padOTaTh TBOPUCCKUIN MPOCKT Ha OCHOBE 00Pa3Iia;
- KOHCTPYKTHBHO B3aMMO/ICICTBOBAThH B COCTaBE TPYIIIHI B X0/1€ PaOOTHI Ha/l MPOESKTOM.

BbIcOKHi ypOBEHB

Yuawuecs oonocnvr 3mamol nonumams:
- OCHOBHBIC TOJOXKEHHUS TEXHUKA OE30MacHOCTH Ha 3aHATUSAX, NpaBUiia TOBEICHUS B
OOIIIECTBEHHBIX MECTaX, MpaBWia JOPOKHOW OE30MacHOCTH, TpaBWia TIOBEICHUS BO BpeMs
Ype3BbIYAHbBIX [IPOUCIIECTBUM;
- MpUEeMbl KOHCTPYKTHBHOTO B3aUMOJICHCTBHS B TPYIIIE CBEPCTHUKOB;
- MOHATHE MPOrPAMMBI;
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- CTPYKTYpY nporpammsl Ha Python;
- peskuMBI padboThl ¢ Python.
- OO1u1yI0 CTPYKTYpY IIPOTPAMMBI;
- THUIIBI IAHHBIX;
- 1eJIbIe, BEIIECTBEHHBIE TUITBI JAHHBIX U ONEPALIUH HAJl HUMU;
- OIepaTop MPUCBAUBAHUS;
- Ha3HaueHHE YCIOBHOTO ONEPaTopa;
- CIOCO0 3aIMCH YCIIOBHOTO OIIEPaTopa;
- JIOTHYECKHIA THIT JaHHBIX;
- JIOTHYECKHE OTepaTopsl or, and, not;
- IIUKJIBI C YCIIOBUEM U MX BHIBL;
- MIpaBUIIa 3aIMCH IIUKIIOB YCIIOBUEM;
- Ha3HaueHHE U OCOOCHHOCTH HCIOIb30BaHM IUKIIA C TAPAMETPOM;
- (dbopmar 3amnucy uKia ¢ mapameTpom;
- MPUMEPBI UCTIOIb30BAaHMS [IUKJIOB PA3IMYHbBIX THIIOB.
- MOHATHE QYHKIINH;
- CTIOCOOBI ONMUCaHUs (PYHKIUH;
- MIPUHIIHUITBI CTPYKTYPHOTO MTPOTPAMMHUPOBAHHS;
- MOHSATHE JOKAIBHBIX TEPEMEHHBIX TOATPOTPaMM;
- MOHATHE (POPMAITBHBIX U (PAKTUYECKUX MTAPAMETPOB TOIPOrPaMM;
- CIoco0 mepeaayn mapaMmeTpoB.
- Ha3HAYCHHE CTPOKOBOTO THIIA IAHHBIX;
- OTIepaTOpPBI sl pabOTHI CO CTPOKAMMU;
- poreypbl ¥ YHKIUU JUTsl pabOThI CO CTPOKAMM;
- OTIEPAIH CO CTPOKAMHU;
- CJIO’KHBIC THITBI JIAHHBIX;
- CIOCO0 OMMCaHMsI CITUCKA,
- CToco0 OCTyMa K 3JIE€MEHTaM CIIHCKa;
- CIOCO0 OMMCaHMsT KOPTEKA;
- croco0 onucaHus ciIoBaps;
- OTIepaIiy, BBIIOIHIEMbIE CO CIIMCKaMU, KOPTEXXaMH U CIIOBapsIMH;
- MOHSTHE MHOXECTBA,;
- CIOCOOBI ONTMCAHUSI MHOYKECTBA;
- OTepaTopbl pabOTHl C MHOKECTBAMH.
- YTO TaKO€ CTUJIb IPOrpaMMUPOBAHMS;
- MIpaBUIIa UMEHOBAHUS OOBEKTOB;
- OCHOBHbIE PEKOMEHJAIMU TPH HAIIMCAHUH [TPOTPaMM;
- MIpaBUIIa U dTarbl paboThl HA/l IPOEKTOM;
- IIPUEMBbl YCIIEITHOM MPe3eHTaI[H IPOEKTa.
Yuawuecs oondcnol ymems:
- BBINOJIHUTH YCTAHOBKY ITPOrpaMMBbl;
- BBITIOJIHUTH TPOCTEHIITYIO TPOrpaMMy B HHTEPAKTHBHOM CPEJIC;
- HanucaTb KOMMEHTapuH B IPOTrpaMMe;
- pemarh 3a7a9u Ha dJIeMEHTapHbBIE ISHCTBUS C YHCITAMHU;
- UCII0JIb30BaTh YCIOBHBIN ONepaTop;
- CO3/1aBaTh CIIOKHBIE YCIIOBHSI C TIOMOIIBIO JIOTHYECKHX ONIEPaTOPOB;
- OTIpeNeNATh BUJ LIMKJIa, HanboJsiee yI0OHbIHM /Ui pelIeHus TOCTaBIeHHON 3a/1a4H;
- WCTIOJIb30BaTh ITUKJI C YCIIOBHEM;
- OIIpENENATh 11€7€c000pa3HOCTh MPUMEHEHUST U HCIIONb30BaHUS IMKJIA C MapaMeTpoM JUis
pelIeHUs MOCTABIEHHOM 3a/1auu;
- co3/1aBaTh ¥ UCIOJIb30BATh (DYHKIINHU;
- WCTIOJIE30BaTh MEXaHU3M ITapaMeTPOB IS TIepeiavun 3HAUCHHIA;
- OIUCHIBATh CTPOKH;
- COEIMHSATH CTPOKH,
- HAXOJUTh JUIMHY CTPOKH;
- BBIpE3aTh YacTh CTPOKH;
- HAXOJUTh MOJCTPOKY B CTPOKE;
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- HaXOJUTh KOJIMYECTBO CIIOB B CTPOKE;

- OIMCHIBATH CIHCKY;

- BBOJIUTH 3JIEMEHTHI CITUCKA;

- BBIBOJIUTD DJIEMEHTHI CITHCKA,;

- BBINOJIHATH TIOMCK 3JIEMEHTAa B CIHCKE, MOMCK MHHUMYMa M MaKCUMyMa, HaxOXJICHHE
CYMMBI 3JIEMEHTOB CITHCKa,;

- UCIIOJIb30BaTh BJIOXKEHHBIE CIIUCKHY;

- HPUBOJMUTH ITPUMEPHI HCIOIB30BAHUS BIOKEHHBIX CIMCKOB (MaTpPUIL);

- OIMCHIBATh MHOXKECTBA,;

- OIIPEAEIATH IPUHAICKHOCTD JIEMEHTA MHOKECTBY;

- BBOJIUTH 3JIEMEHTHI MHOXKECTBA;

- BBIBOJIUTD DJIEMEHTHI MHO)KECTBA.

- OTIPEEIATh BUJ] OIMOOK ¥ HAXOUTh OIIMOKH B IIPOTpaMMe.

- COCTaBIIATH AITOPUTMBI JJIsl PELICHU 3a/1a4;

- peai30BbIBATh AITOPUTMBI HAa KOMITBIOTEpE B BHJIE NPOTPaMM, HANHMCAHHBIX HA SI3BIKE
Python;

- OTJIXXHUBATh ¥ TECTUPOBATh IPOTPAMMBI, HAITMCaHHbIE Ha s3bIKe Python;

- MIOHUMATh Y4eOHYIO 33/1a4y, aHAITM3UPOBATh JOCTHKCHUE PE3YIIbTATa;

- JieNiaTh BBIBOJBI B XOZ€ MOJIYYEHHBIX 3aJlaHUN; CAMOCTOSATEIFHO BBHICTPAMBAThH JIOTHUECKHE
LeTIN pacCyXJICHNH;

- MOHMMATh TMPHYUHBI yCIeXa/Heycrnexa, KOHCTPYKTUBHO NMPHHUMATh MPUYMHBI HEYyCIeXa,
UCTIPABIATH OIIMOKU C MUHUMAaJIbHBIM y4aCTHEM I1e/1arora;

- IUTAHUPOBATh CBOIO JESITEIBHOCTh, HAXOAWTh OPUTHHAIBHBIE CHOCOOBI BBIOJHEHHUS
MIOCTABJICHHOW TBOPYECKOM 3a1a4H;

- CO3J1aTh MMPOEKTUPOBOYHYIO KOMAH/y M OPTaHH30BAaTh €€ JCSITEIbHOCTD;

- pa3paboTaTh TBOPUECKHI MPOEKT MO MPEATI0KEHHON MM CAMOCTOSITEIEHO BEIOPAHHOM TeMe
B COCTaBE€ TBOPYECKOW TPYIIIIbI;

- CaMOCTOSITENTFHO TIOJTOTOBUTH MPE3CHTAIUIO M 3aLIUTUTH TPOEKT.

BOIPOCHI VI MPOMEKYTOYHOT0 KOHTPOJIA 10 YCBOCHHIO MaTepuaJia
(IIpomesicymounvlii KOHMPOb NPOBOOUMCSL 8 NOCEOHION Hedento 0ekadps)

CoctaBbTe BBIpaKEHUE Il BhIUMCICHUS B uHTeprperatope Python 3 u BcTaBpTE B
TI0JI€ OTBETA PE3YJIHTAT BHIYUCICHUS:

11111-1111111

— npousBeaenne yncea 11111 (5 exunnn) u 1111111 (7 exunui)

Sanumute uncio 1.2345e3 B Buje necATHYHOM pOOH.

COCTaBBTe " 3aIlIUIIIUTC BI)Ipa}KeHI/IG IJIA BBIYUCIICHU A
2014.0"14(Bo3BecTuB 14 cTrenenb)
OO6parute BHUMaHUE Ha 3alUCh YMCTIA: 3TO BEIIECTBEHHOE YHCIIO.

IIpuBennTe K HEJOMY THILY YHCI0 2.99

PaccraBbTe CKOOKHM B BBIpAXKECHUU

aand b or not a and not b

B COOTBETCTBUU C IOPAJKOM BBIYMCICHHUS BBIPAXKEHHUS (IIPUOPUTETOM OIepanuit).
Bcero notpebyercs 5 nmap ckoOok (BHEIIHUE CKOOKH BXOJST B UX YHUCIIO).

Haiinure pe3ynbraT BeIpaKeHHUs sl 33JJaHHBIX 3HAUYeHHi a u b

Y4uTeIBaNTE PETUCTP CUMBOJIOB IIPU OTBETE.
a = True
b = False
aand b or not a and not b
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OTMeTbTE BBIPAKEHUS, 3HAUEHUS KOTOPBIX PaBHBI [ FUE:
"239" < "30" and 239 < 30
"239" < "30" and 239 > 30
"239" > "30" and 239 < 30
"239" > "30" and 239 > 30

VYKaxure pe3yabTar BRIPAKCHUS:
ll123II + ll42ll

Kaxkoe 3Hauenue Oyner y nepeMeHHOH 1 TTocJie BBIMOTHEHHUS (hparMeHTa MporpaMMbl ?
i=0
while i<=10:
i=i+1
ifi>7:
i=i+2

CKOJBbKO UTEpanuii UKIIa Oy1eT BHIITOIHEHO B 3TOM ()parMeHTe MPOrpaMMbl?
i=0
while i<= 10:
i=i+1
ifi>7:
i=i+2

CKOJIBKO BCEro 3HaKoB * 6y,HeT BBIBCACHO ITOCJIC UCITOJITHCHUA Q)paFMCHTa IIporpaMMmal:
i=0
while i<5:
print("*")
ifi % 2 ==0:
print(***")
ifi>2:
print(****")
i=i+1

OnpenenI/ITe, KAaKO€ 3HAUCHUC 6y,[[eT HMCThb TIICPCMCHHAA | IIOCJIC BBIIIOJIHCHUA
cienyromero (parmMmeHTa mporpaMmmsl:

i=0

s=0

while i<10:

i=i+1

S=Ss+i

if s >15:

break

i=i+1

Omnpenenure, Kakoe 3HAYCHHWE OyaeT HMETh IEpeMEHHas | IOCIe BBITOJHCHHUS
clenyromiero (parMeHTa IporpaMmbl:

i=0

s=0

while i<10:

i=i+1

S=Ss+i

if s >15:

continue

i=i+1
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33[[3‘114 AJIS MPOMEXKYTOYHOI'0 KOHTPOJIA MO YCBOCHHMIO MaTepHaJja

Hanummre mpocToil KalbKyIsSITOp, KOTOPBIM CUUTHIBAET C IMOJIH30BATEILCKOIO BBOJAA TPH
CTPOKH: MEPBOE YMCIIO, BTOPOE YUCIIO U OINEpaluio, MOC/e Yero MPUMEHSIET ONeparuio K

BBeICHHBIM unciiaM ('mepBoe uucio" "omeparusa' "BTopoe 4nciao") U BBIBOIUT pE3yiIbTaT
Ha JKpaH.

[Moanep:kuBacMbIe oIeparuu: +, -, /, * mod, pow, div, rae
mod — 3TO B3SITHE ocTarka oT JICTIEHMS,
pow — BO3BE/ICHHE B CTEIEHb,

div — memounciieHHOE JelIEHNE.

Ecinu BBINOJHSIETCS [eJIeHHE W BTOpoe 4mciao paBHO 0, HEOOXOAMMO BBIBOJUTH CTPOKY
"Jlenenne Ha 0!".

OOparnTe BHUMaHHUE, YTO Ha BXOJ IPOrpaMMe IIPUXOIAT BEIIECTBEHHBIC YUCIIA.

Kutenu ctpansl MajeBuu 4acTo HKCHEPUMEHTHPYIOT C IUIAHUPOBKOW KOomMHAT. KomHaThI
OBIBAIOT TPEYrOJbHBIC, MPSAMOYTOJbHBIE U Kpyrible. YToObl OBICTPO BBIYUCISTH
KUITUIOIAAb, TPEOYETCs HamucaTh MPOrpaMMy, Ha BXOJ KOTOPOW MOMAETCS TUI (UTYPHI
KOMHAaTbl M  COOTBETCTBYIOLIME IapaMeTphbl, KOTopas Obl BBIBOAMJIA IUIOHIA/b
MOJTyYUBLIEHCS KOMHATBHI.
Jist uncna mt B ctpane MasneBuu UCIIONB3YIOT 3HaueHue 3.14.
dopmar BBOJ1a, KOTOPBIX UCIOJIB3YIOT MaJleBUNLIBL:

TpeyroapHUK

a

b

C

20e a, b u ¢c — onunvl cmopon mpeyzonvHuKa

MPSIMOYTOJIBHUK

a

b

20e a u b — onunvl cmopon npamoyzonpvHuKa

Kpyr
.

20e r — paouyc OKpyIcHoCmu

Hanummre nporpaMmy, KoTopasi ojiyyaeT Ha BXOJ TPH LEJNbIX YUCIIA, IO OJHOMY YHUCIY B
CTpOKE, U BBIBOJUT HA KOHCOJb B TpPU CTPOKH CHayajla MaKCHUMaJlbHOE, IIOTOM
MUHUMAJIBHOE, TI0CJIE YETO OCTABLIEECS YUCIIO.

Ha BBOA MOTYT ofiaBaThCsl M MOBTOPSIOLIMECS YUCIIA.

[Tama oueHpb JIOOUT KaTaTbcs Ha OOILECTBEHHOM TpPAHCIOpPTE, a Mojdydvas OWier, cpasy
IIPOBEPSIET, CUACTIIUBBIN JIM €My mnonaincs. buier cuMTaercs CYAaCTIMBBIM, €CIM CyMMa
MEPBBIX Tpex LU(p COBNAAET ¢ CyMMOM MOCIEIHUX Tpex Ludp HoMepa Ouera.

Opnaxo Ilama o4eHb MJI0XO CUATAET B yME, IOATOMY MONPOCHII BaC HaIucaTh IIPOrpaMMy,
KOTOpasi MPOBEPUT PABEHCTBO CyMM U BbIBeAeT "CUacTIMBBIN", €ClIi CyMMBI COBNAIAIOT, U
"OOBIYHBIN", €CIIU CYMMBI Pa3TUYHBI.

Ha Bxon nporpamme nogaércs ctpoka u3 mectu uugdp. (Ipumep:123321)

BreiBoauTh HYKHO TOJIBKO ¢10BO "CuacTinuBbiid" unu "OObIuHBIH", ¢ O0TBIIONH OYKBHI.
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Hanummre nporpamMmy, KOTOpasi CYUTHIBAET ¢ KOHCOJM YKcla (TI0 OTHOMY B CTPOKE) JI0 T€X
mop, MoKa CymMMa BBEACHHBIX 4ucen He OyneT paBHa (0 M cpa3y mocjie 3TOro BBIBOJIUT
CyMMY KBaJpaTOB BCEX CUUTAHHBIX YUCEI.

l'apanTupyercsi, 4TO B KaKOHW-TO MOMEHT CyMMa BBEAEHHBIX YHUCEN OKaxeTcs paBHOH 0,
1ocJie 3TOro CYNTHIBAHNE MPOJ0JIKATH He HY’KHO.

B npumepe Mbl cuuthiBaem umcna 1, -3, 5, -6, -10, 13; B 3TOT MOMEHT 3aMeuaeM, 4TO CyMMa
ATUX YHUCENl paBHA HYJIIO W BHIBOJMM CyMMY UX KBaJpaToB, HE oOpaliasi BHUMaHUS Ha TO,
YTO OCTAJIKChH €III¢ HE MPOUYNTAHHBIC 3HAUCHHUS.

Hanumure nporpamMmmy, KoTopasi BRIBOJUT YacTh nocienoBatenbHoct 1 2233344445
5555 ... (uncio moBTOPSIETCS CTOJIBKO pa3, yemy paBHo). Ha Bxox nporpamme nepenaércs
HEOTPHUIATENIFHOE 1[EJI0€ YUCIO N — CTOJIBKO 3JIEMEHTOB IOCIIEOBATEILHOCTU JOJHKHA
oto0Opa3uTh nporpamma. Ha BbIXO/le 0KHIAETCs TOCIEA0BATEILHOCTh YHCEIN, 3alMCaHHbBIX
yepes MpoOe B OHY CTPOKY.

Hanpumep, ecnu n = 7, To nporpamma JojpkHa BeiBectd 1223 3 3 4.

BeiBenure Tabmuiy pasMepoM NXN, 3alOJHEHHYIO YuciaaMd oT 1 mo N2 mo crnwmpanm,
BBIXOJIAIICH U3 JIEBOTO BEPXHETO yIJia M 3aKPYYCHHOMU T10 YaCOBOM CTPEIIKE, KaK MOKa3aHo B
npumepe (3mech N=5)
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