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I. KoMiuiekc 0CHOBHBIX XapaKTEePUCTHK J0NOJHUTEILHOI 001Iepa3BUBaIONIeii MPOrPpaMMbl
«Ilpozpammuposanue na azvixe Pythony

1.1. IToscHUTEIBLHAA 3aAIMCKA

Hanpaenennocmu npozpammot
JomnonHurenbHast o0iieodpazoBaTenbHas obliepa3BuBaoimas nporpamma «lIporpammupoBanue
Ha si3bIKe Python» mmeer TEXHUYECKYIO HAalPaBICHHOCTb.

AKmyansHocms npozpammsl 00ycnoeneHa MUPOKUM PaclpOCTpaHEHHEM HH(OPMaLMOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJIOTHH B OOIIECTBE M HEOOXOIMMOCTHIO 00ECTICUNBATh CBA3AHHYIO C THM
UH(pacTpyKTypy crenuanuctamu. Beé Oonbliee 3HaueHNE MPUOOPETaeT yMEHHE UeJI0OBEKAa IPAMOTHO
oOparaTbesi ¢ KOMIIBIOTEPOM, MPUYEM HAa YPOBHE HAUMHAIOLIETO IPOrPaMMHUCTA.

N3yueHre OCHOBHBIX MPUHIIAIIOB MPOTPaMMHUPOBAHNE HEBO3MOXKHO 0€3 PEeryJIsIpHON MPaKTHKH
HalMCaHUs TPOrpaMM Ha KaKOM-JIMOO s3bIKE IporpaMmupoBaHus. s oOydeHUs B pamMKax
nporpamMMmbl BbIOpaH s3bIk Python, koTopslil siBnsieTcs moctaToyHO 3(PEKTHBHBIM U JOCTYITHBIM
MHCTPYMEHTOM JOCTHIKEHUS 3a/1a4 B 00JIaCTH CO3JIaHHs IPOTPAMMHBIX ITPOTYKTOB.

CuHTakcHC $3bIKa JOCTAaTOYHO IPOCT W HMHTYUTHUBHO TIOHSATEH, YTO MOHMXKAET IOpPOT
BXOXKJCHHUS M TIO3BOJISIET COCPEAOTOUNTHCS Ha AITOPUTMHYECKUX ACIIEKTaX MPOrpaMMHUPOBAHUSI.

Omauuumensnas ocobeHHocmov npozpammoul, HoguzHa: KiroueBoil 0COOEHHOCTBIO Kypca

SBJIIETCS €r0 HANpaBIEHHOCTh Ha (HOPMHUPOBAHHME Y YYAIIUXCS HABBIKOB IMOUCKAa COOCTBEHHOTO
pellIeHrs MOCTaBIEHHOM 3a/1auM, COCTABIICHUS AITOPUTMA PELICHHS U €ro peaau3aluu ¢ MOMOIIBIO
CPEICTB NPOTPaMMHUPOBAHUS.

Y4uTeHbl 3ampochl POJUTENEH CEeNbCKUX TeppuTopuil bapaOuHCkoro paiioHa B peanu3anuu
MIpOrpaMM TEXHUYECKOI HAPaBICHHOCTH.

HoBu3na nporpammsl 3akitoyaeTcst B ToM, uto Python gaer Gonee mmpokne BO3MOXKHOCTH B
obyacTi mporpaMMupoBaHus, yeMm Pascal, KOTOpbIIi BXOJUT B IIKOJBHBIA Kypc nH(popmaTuku. Ha
s3plke Python MoHO Jlerko M OBICTpO cO37aBaTh IPOCTbIE KOMIBIOTEPHBIE HIPBI, TPEXMEPHBIE
MOZIENIM M HPOrpaMMHPOBaTh POOOTOB. DTOT s3bIK ObICTpee W Jierde ycBauBaercs, dem Pascal.
Muorue MupoBbie KoMIanuu Takue, kak Intel, Cisco, Hewlett-Packard, ucrmons3yror 3ToT sI3bIK TIpH
peanu3aiuu cBoux npoektoB. Kpynueiimue natepHeT-pecypesl Takue, kak Google, YouTube, Takxe
pa3paboTaHbl C MOMOILBIO sI3bIKa MporpammupoBanus Python.

Aopecam npozpammol:

ITporpamma anpecoBana jetsim 8-11 knacca

Conepsxkanue mporpaMMbl pa3padOTaHO C y4E€TOM MPHUHSTHS BCEX JKEJIAIONIUX, HE MMEIOIINX
MIPOTUBONOKA3aHUHU 10 37J0POBBIO.

JlononHuTenbHast ob1epasBuBatoias nporpamma «lIporpammuponanuie Ha si3bike Python»
paccunTana Ha aereit 14—18 nieT, mposABIAIOMINX HHTEpEC K MHHOPMAIIMOHHO-KOMMYHHKAIIMOHHBIM
TEXHOJIOTUSM. Y4Jamrecss 00beTUHEHHUS SBISIFOTCS PA3HBIMHE IO BO3PACTY U COITHATLHOMY CTaTyCy.
OObenrHeHe KOMIUIEKTYeTCsl HA OCHOBAHUU 3asBJIICHUH 3aKOHHBIX MPEICTaBUTENeH yyaluxcs
(camux ywamuxcs ¢ 14 net). I'pynmnbsl popMUpyroTcs U3 HIKOJILHUKOB Pa3HOTO BO3pacTa Ha
J0OpOBOJIBHON BHEKOHKYPCHOM OCHOBE.

[Tporpamma cocTaBieHa ¢ y4€TOM HHIUBUAYATLHBIX H BO3PACTHBIX OCOOCHHOCTEH yJalmxcsl.
IIcuxonoro-neparornyeckiue 0COOEHHOCTH YUALTUXCS OMPEEISIOT K METO bl MHIUBUAYalIbHOM
paboTHI mejiarora ¢ Ka)IbIM U3 HUX, TEMITHI TPOXOXKICHHUS 00pa30BaTEILHOTO MapIIpyTa

I'pynnel moctostHHOro cocraBa. HaGop oOywaromuxcst cBoOOAHBIN, He Oonee 15 yenoBek B

rpymIe.



O0BbEM 1 CPOK OCBOCHHS IPOTPAMMBI.
O06beM mporpaMMbl — 68 JacoB (2 daca B HEJIETIO).
[Tporpamma paccunrtana Ha 1 rog oOyueHwUs.

®opma o0yueHHUs.
Ounas

OcobeHHOCTH OpraHu3anuy 00pa3oBaTEJLHOIO MpoLecca.

3aHATUS TPOBOJATCS CO BCEM COCTAaBOM rpymmbl. ['pymma dopmupyercs u3 obydarommxcs 14-
18nernero Bo3pacta. CocTaB IpyIIbl HOCTOSHHBIMN.

dopmbl peanu3annu 00pa3oBaTeJbHON MPOrpaMMbl: TPATUIIMOHHAS.
Pe:xxum 3aHgaTHH.
[Tpoa0mKUTENIBHOCTD OTHOTO aKajeMuieckoro vaca - 40 mun. OO011ee KOJIMYEeCTBO YacOB B HEICIIO —

2 yaca. 3aHsTHe poBoauTCs 1 pa3 B Hesento 1o 2 yaca.

1.2. lleau u 3a1a4u JONOJTHUTETbHOM 001Iepa3BUBAIOIIEH MPOrPaMMbI
«Ilpozpammupoeanue na azvixe Pythony
Heapr mporpammebl: CriocoOCTBOBaTh (POPMUPOBAHUIO TBOPUYECKOW JTUYHOCTH, 00JIaIarorei
MH()OPMAIMOHHBIMA KOMIICTCHIIUSIMH, BJIQJICIONMIEH Oa30BBIMU TIOHATHUSMU TEOPUHU AITOPHUTMOB,
yMmerolel pa3pabateiBaTh 3(PPEKTUBHBIE aITOPUTMBI U PEAM30BBIBATH MX B BHUJE MPOTPaAMMBbI,
HaNMCaHHOU Ha s3bIKEe MporpammupoBanus Python.

3agauu nporpaMmsbi:

O6pazoBaTenbHbIC (TTPEAMETHBIC):

e Ilo3HAaKOMUTH C OCHOBHBIMU AITOPUTMUYECKUMHU KOHCTPYKIMSMU U MIPaBUJIaMU UX 3alMCH, C
OCHOBHBIMH CIIOCOOAMH OpraHU3aliy JaHHBIX.

e HayuuTth cOCTaBIATH U 3aLIUCHIBATH AJITOPUTMBI C HCIIOJIB30BAHUEM COOTBETCTBYIOLIUX
QITOPUTMUYECKUX KOHCTPYKLUH.

e Hayuurts pacnio3HaBaTh HEOOXOIUMOCTh IPUMEHEHUS TOM UM UHON aJITOPUTMHYECKON
KOHCTPYKLIMHU IIPU PEIIEHUU 3a7ad.

e Hayuuth opraHn3oBbIBaTh JaHHBIE 1)1 () (HEKTUBHON AITOPUTMHUECKON 00pabOTKH.

o Hayuuts pa3pabaTbiBaTh aJIFOPUTMBI U PEATM30BBIBATH UX Ha A3bIKE MPOTPAMMHUPOBAHUS
Python.

o HayuuTth OoCyHmeCTBIATH OTJIAAKY U TECTUPOBAHUE MPOTPaMMBI.

JInyHOCTHEIE:

e TOBBIIIIEHHE OOIIEKYIBTYPHOTO YPOBHS;

e BOOpPYXEHHE MPAaBUIbHBIM METOAO0JIOTMYECKUM MOIX0J0M K IMO3HABATEIHHON U
HpaKTI/IquKOI\/'I ACATCIIBHOCTH,

e BBIIEJIICHUE U PACKPBITHE POJIU MH(OPMAIIMOHHBIX TEXHOJIOTHI U KOMITBIOTEPOB B PA3BUTUHU
COBPEMEHHOT0 00I1IeCTBa;

e IPHUBHUTHE HABBIKOB CO3HATEIBHOIO M PALIMOHAIBLHOIO MCIIOJIb30BaHHSI KOMITbIOTEPA B CBOCH
y4eOHOH, a 3aTeM U Po(PEeCCHOHATILHOMN JeSTENHHOCTH,

e BOCIHTaHHUE CTPEMJICHUS K OBJIA/ICHUIO TEXHUKOH HCCIIEI0BAHUS;

° BOCIIUTaHUEC pr210J'IIO6I/I${, HMHHUIIUATUBHOCTHU U HAaCTOMYHNBOCTH B IpeOa0JICHUN Tp}I)IHOCTeI\/'I.
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MeranpenmeTHsie:

e BJIQJICHUE YMEHUSMHU OpraHU3alMi COOCTBEHHOM y4eOHOM eATeNbHOCTH, BKIIOYAIOIIUMHU:
1eJIerojIaraHie Kak MOCTaHOBKY y4eOHOM 3a1a4 Ha OCHOBE COOTHECEHUSI TOT0, U4TO YKe
M3BECTHO, M TOTO, YTO TPEOYETCS YCTaHOBHTH;

e IUIAHHUPOBAHHUE — ONPEACICHHE MTOCIIEA0BATEILHOCTH IPOMEIKYTOUHBIX 1IEJIEH C y4eTOM
KOHEYHOT'0 pe3yibTara, pa30HeHue 3a/1aul Ha 0/A3a1a4H, pa3padoTKa IOCIeJ0BaTeIbHOCTH U
CTPYKTYpBI ISHCTBUI, HEOOXOIMMBIX ISl IOCTHXKCHUS LIEJTU [IPU TOMOIIU (PUKCHPOBAHHOTO
Habopa cpescTB;

. HNPOrHO3UPOBAHUE — IIPSIBOCXUICHUE PE3yIIbTaTa.



1.3. Copnep:xaHue 10NOJTHUTEIbHOI 0011€00pa3oBaTe/ILHON 001epa3BUBalOLIeii
NpPOorpaMMbl
Y4eOHbIii I1aH

Ne
n/n

Tema 3angaTuid

KoanyecrBo 4acoB

DopMbI
arrecranun/
KOHTPOJIfA

Bcero

Teopus

IIpakTuka

MHCTPYKTAXK 10 TeXHUKE
0e301aCHOCTH B KOMIIBIOTEPHOM
KJ1acce

0,5

0,5

Onpoc

1.

Paznen 1. 3HakoMCTBO ¢
si3pikoM Python

15

1,5

11

3ausatue 1. O0mme cBeaeHus o
SI3BIKE

[IpakTrueckas pabdora:
YcraHoBKa MpOrpaMMBbl

Python

0,5

0,5

1.2.

3ansarue 2. Pexxumbl paboThl
[TpakTrueckas pabora:
Pesxxumbl pabotsl ¢ Python

TectupoBanue,
peuieHue
MPAaKTUYECKUX 3a/1a4

Pasnen 2. [lepemeHHbIe U
BbIPaKeHHS

2,5

4,5

2.1

3ansarue 3. [lepemenHble
[Ipaktuyeckas padora: Pabora
CO CIIPABOYHOW CHUCTEMOU

1,5

0,5

2.2

3anstue 4. BolpakeHus
[IpakTuueckas pabota:
BeIpaxxenust

1,5

0,5

2.3

3austue 5. BBog 1 BEIBOX

1,5

0,5

2.4

3ansartue 6. 3amaun Ha
JJIEMEHTapHbIE AEHCTBUS C
YHCITaMU

ITpakTtuueckas padora 2.5.
3aauu Ha AIIEMEHTapHbIE
JEeWCTBUSL C YUCIaMHU

2,5

1,5

TectupoBanue,
pelienue
MIPAKTHUYECKUX 3a/1a4

Paszgen 3. YciaoBHbIe
TP eI0KEHU s

6,5

4,5

3.1

3ansatue 7. Jlornueckue
BBIPXKEHHS U OTIEPATOPBHI.
[IpakTnueckas padora:
Jlornueckre BeIpaKeHUs

0,5

1,5

3.2

3ansatue 8. YcIoBHBIN
orepaTop
[IpakTnueckas padora:
«Y CIIOBHBI1 OIIepaTop»

0,5

1,5

3.3

3ansaTue 9. MHOXECTBEHHOE
BETBJICHHE

[IpakTnueckas padora:
MHOKeCTBEHHOE BETBIICHHE
[IpakTnueckas padora:

2,5

1,5

TectupoBanue,
Pewenne
MIPAKTHUYECKUX 3a/1a4




«Y CIIOBHBIE OTIEpaTOPHI»

Paznen 4. lukiabl

10

4.1.

3ansarue 10. Oneparop nukia
C yCIIOBHEM

[Ipaktuyeckas padota "Uucna
Oubdonauyn"

1,5

4.2.

3anstue 11. Oneparop nukia
for

[IpakTuyeckas pabota
Pemenue 3agauu ¢ HUKIOM
for.

1,5

4.3.

3ansatue 12. BaosxeHHbIE
LIUKJIBI

[IpakTudeckas pabora:
Peanu3anust UKINYECKUX
QJITOPUTMOB

1,5

44.

3ansarue 13. Cnyuaiinbie
qucia

[IpakTudeckas padoTa:
CanyyaiiHble yucia

1,5

TectupoBanue,
pelieHue
MPAKTUYECKUX
3azad,
TBOpUecKasi pabora

Pa3nen 5. ®ynkuuu

10

5.1.

3anarue 14. Co3nanue
byHKIMA
[IpakTuyeckas padora
Coznanue QyHKIMA

2,5

1,5

5.2.

3augrue 15. JlokanpHbIE
MepEeMEHHBIC
[IpakTuueckas padbora
JlokanbHBIE IEPEMEHHBIE

2,5

1,5

5.3.

3ansartue 16. [Ipumepsr
pelieHus 3agad C
UCIOJIb30BaHUEM (YHKIIUI
[IpakTnueckas pabora
Pemenue 3anau ¢
MCIOJb30BaHNEM (DYHKIIUI

2,5

1,5

5.4

3ansartue 17. PexypcuBHbIe
byHKUIHAN

ITpakTtuueckas padora 5.4.
PekypcuBHbIE QyHKIIMH

2,5

1,5

Tectuposanue,
pelieHne
MIPaKTUYECKUX 3a1a4

Pa3nea 6. CTpokn -
MOCJIeI0BATEILHOCTH
CHMBOJIOB

2,5

4,5

6.1.

3ansatue 18. Ctpoku
[TpakTuueckas pabdora:
Ctpoku

1,5

6.2.

3anstre 19. Cpesbl cTpok

1,5

6.3

3ansartue 20. [Ipumepsr
pelIeHns 3a71a4 CO CTPOKaMHU
[TpakTuueckas paboTa:
Pemenne 3amay co ctpokamu.

0,5

1,5

Pemenne
MPAKTUYECKUX 3a70a4




Paznen 7. Ci1oKHbIE€ THIIBI

7 17 6,5 10,5
JAHHBIX
3ansatue 21. Crnucku 2,5
7.1. | IIpaktudeckas padboTa: 1 1,5
Crnucku
7.2 | Banstue 22. Cpesbl CIHUCKOB 2,5 1 15
3ausarue 23. Cucku: 2,5
7 | IPUMepEI pemenns 3a1au 1 15 Tecruposanue,
"~ | INpakTuyeckas pabora 7.2. ; Pewenue
Perrenue 3a1a4 co CriMCKaMu HPAKTHICCKUX 3a/1aq
7.4 | 3anstue 24. Matpuipl 2,5 1,5
7.5 | 3ansaTue 25. Koprexu 2,5 1 1,5
76 3ausarue 26. Beenenue B 2,5 0.5 15
CIIOBapH
77 3ausarue 27. MHOXeCTBa B 2 1 15
s3e1ke Python
Pa3zngen 8. Ctuian
8 MpOrpaMMHPOBaHUS U 7 2 5
OTJIaJIKAa POrpamMMm
Bausarue 28. Ctuib Pemenne
8.1 2,5 1 1,5 PAKTHYCCKUX
IIPOrPaMMHUPOBAHKS sa1a4, peseHTaI
8.2 3ansatue 29. Otiaaka 2,5 1 15 -
TpOTpamMm peduiekcust
Zanstre 30. 3aueT Mo Kypey 2 '
8.3 | «IIporpammupoBaHue Ha 2
si3bpike Pythony»
BCEI'O 68 25,5 42,5

1.4. Conep:xkanue 0CBOEHHs JIONMOJHUTEIbLHON 00111epa3BUBaIOIIEl TPOrPaMMBbI

«IIpozpammuposanue na azvixke Pythony
BBoanoe 3ansaTue (0,5 yaca).

Teopusi: 3HAKOMCTBO C IIJTaHOM pPaboOTHl 0O0benuHeHHs, WHCTpykTax mo Tb. Ilpakruka:
Omnpoc. TpeHuHr Ha KOMaHI000pa30BaHHUE.

Paznen 1. 3nakomcTBO ¢ s361k0M Python (4,5 gacoB)

Teopust: O6mme cBenenus o sizbike Python. Ycranoska Python ma kommbrotep. Pexumbl paGoThi
Python. Yro rtakoe mporpamma. Ilepsas mporpamma. CTpykTypa mHporpammbl Ha si3bike Python.
KommenTtapun.
[Tpaktuueckas pabora 1.1. YcranoBka mporpammbl Python Ilpaktuyeckas padora 1.2. Pexumbl
pabotel ¢ Python Tect Ne 1. 3nakomcTBO ¢ si3p1KOM Python
Vuawuecs oonorcnol 3name | nonumams:

Pasznen 2. Ilepemennsie u Beipaxenus (10 gacos)

MTOHATHE MPOTPAMMBI;

CTpYyKTypa nporpammsl Ha Python;

pexuMBI paboThl ¢ Python.
Vuawuecs oonoicnvl ymems:

BBIIIOJIHUTH YCTAHOBKY ITPOTrPaMMBl;

BBITIOJIHHUTDH HpOCTGfIH.IyTO mnmporpamMmmy B HHTCpaKTHBHOﬁ cpeac;

HalmMcaTb KOMMECHTApHHU B IIpOrpaMmeE.

Teopus: Tunsl ganubix. [IpeoOpazoBanue tumnos. Ilepemennsie. Oneparop npucBauBanus. Mmena
IIEPEMEHHBIX U KJIIOYEBBIE CIIOBA.




Beipaxkenus. Onepanuu. [Topsinok BeImonHeHUs onepanuii. MaPa3nentuueckue (GyHKIuu.
Kommosunus.

BBon u BbIBOA. BBOA maHHBIX C KiaBuaTypbl. BeiBoa naHHbIX Ha 3KkpaH. [lpumep ckpumra,
HCIOJIB3YIOIIETO BBOJ M BBIBOJ| JaHHBIX. 3aJlauid Ha dJIEMEHTapHbIe NEHCTBUS ¢ unciaamu. Perienue
3a/1a4y Ha >JIEMEHTapHbIE JICUCTBUS C YUCTIaAMHU.

[Ipaktuueckas pabora 2.1. PaGora co cmpaBouHoii cucremoi IIpaktmueckas pabora 2.2.
Ilepemennsie

[IpakTrueckas padora 2.3. BeipakeHnus

[MpakTiueckas pabora 2.5. 3amaum Ha SJEMEHTapHbIE ACUCTBUS ¢ yuciaamu Tect No 2.
Bripaxkenus u oneparuu.

Vuawuecs oonoicnvl sname | nonumams:

- 00LIYIO CTPYKTYPY IIPOrPaMMBI;
- THUTIBI JAHHBIX;
- 1eJIbIe, BEUIECTBEHHBIEC TUIIBI JAHHBIX U ONEPALMU HaJl HUMH;
- OmepaTop MPUCBAUBAHNUS,
Paznen 3. YcnoBHblie npeaioxenus (7,5 4acoB)

Teopust: Jlornueckuil TUN naHHBIX. Jlormyeckue BbIpakeHUS M omneparopbl. CII0XKHBIE YCIOBHBIE
BBIP@KCHUS (JIornueckue omeparuu and, or, not). VYcioBHblid omepatop. AJBTEpPHATHBHOES
BbINIOJHEHUE. [IpuMepsl pelieHus 3a1ad C YCJIOBHBIM ONEpaTopoM. MHOKECTBEHHOE BETBJICHHUE.
Peanu3zanus BeTBjIeHUs B a3b1ke Python.

[Tpaktuueckass padora 3.1. Jlornyeckue BbipakeHust Ilpaktmdaeckas paborta 3.2. "YCIIOBHBIHI
oneparop" Ilpakrtuueckas pabora 3.3. MHoxecTBeHHOe BerBieHHe IIpakTuyeckas padora 3.4.
"YcnoBHbIe onepaTopsl”

CamocrositenbHas padora Ne 1. Pemenue 3amgau mo teme "YciaoBHbIe omepatopbl”. 3aueTHas
pabota Ne 1. "CocraBieHre IporpamMm ¢ BeTBICHHEM' .

Tect Ne 3. "YcnoBHsie onepatopsl”.

Vuawuecs oonoicnvl snamo | nonumams:

- Ha3HAYEHHE YCIOBHOTO ONEpaTopa;

- CTOCco0 3aMrcH YCIOBHOTO OIIEpaTopa;

- JIOTUYECKUN TUTI TAHHBIX;

- JIOTMYECKHe OmepaTopsl or, and, not;

- VYyanuecs 10JKHBI YMETh:

- UCIIOJIb30BaTh YCIOBHBIN ONEPATOP;

- CO3/1aBaTh CII0KHBIE YCIIOBUS C IOMOLIBIO JIOTHYECKUX OTEPaTOPOB.
Paznen 4. [uxnel (10 gacos)

Teopus: Ilonstue mmxma. Temo nwmkia. YcimoBusi BBIMOMHEHHsS Tena Iukia. OmepaTop IMHKIA C
ycnoBueM. Ormepatop 1ukina While. bBeckoHeurble IUKIBI. AnbTepHATHBHas BeTka mukiaa While.
Oo6nosnenue nepemennoi. Kparkas dopma 3amricu oOHOBIeHUS. [IpuMepbl UCTIONB30BaHUS ITHKJIIOB.

Omepatop nukmna ¢ mapamerpom for. Omeparopsr ympasiaeHus nukiaom. [Ipumep 3amaum c
ucnonb3oBanueM nukia for. Bnoxennsie mukibl. [{uknel B muknax. CinyyaitHeie yncna. OyHKIus
randrange. ®yukuus random. TIpumepsl peleHust 3a1a4 ¢ [HKIOM.

[Ipaktudeckas padora 4.1. "Yucma ®Gudonayun" [Ipakrudeckas padora 4.2. Pemenne 3amaum ¢
mukiioM for.

[Mpaktudeckas padora 4.3. Peamuzanms nukiamuecknx anroputMoB [Ipakrtudeckas pabora 4.4.
CrnyyaiiHble uncia

[MpakTideckas pabora 4.5. Pemenme 3amau ¢ mwmkioMm. CamocTosTenbHas pabora Ne 2
"CocraBiieHue NporpamMmm ¢ HUKIoM"

Tect Ne 4. Tuker

TBopueckast padota Ne 1. "I{ukisr"

Vuawuecs oonocnvl snamo | nonumams:
- IIUKJIBI C YCIIOBUEM U UX BUJIBI;
- IIpaBUJIa 3aMCH UKJIOB YCIOBHEM;
- Ha3HauYeHHE U OCOOEHHOCTH MCIOJIb30BaHMSI ITUKIIA C TAPAMETPOM;
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- dopmar 3ammcu LMKia ¢ mapamMmeTpom;
- PUMEPHI UCTIOTE30BAHUS IIMKJIOB PA3IMIHBIX THIIOB.
Yuawuecs oondrcnol ymems:

- OTIPEIeIIATh BH/I IUKJIA, HAanOoJIee YIOOHBIH /IS pEIICHUS MOCTABICHHOHN 3a/1a4H;
- UCIIOJIb30BATh IHKJI C YCIIOBHUEM;
- OIPENIeNIATh 1EJIeCO00Pa3HOCTh TPUMEHEHHsST W HWCIOJIB30BaTh IMKJI C TapaMeTpoM JUis
peLIeHNs IIOCTAaBJICHHOM 3a1a4u.

Paznen 5. ®ynkuuu (10 gyacos)

Teopusi: Coznanue Gynkuuii. [lapamerpst u aprymeHTsl. JIOkaabHBIC U TII00AIBHBIC TIEPEMEHHBIC.
[Totok BbimonHeHus. @OYHKIMK, BO3BpalllAlOIIMe pe3yabTaT. AHOHUMHBIE (DYHKIUH,
uncrpykuus lambda. [Ipumeps! pemenns 3aau C UCIOJIB30BaHKEM (YHKIIUH.
PexypcuBHbie ¢pyHkiuu. Beraucnenue daxropuana. Yucna Gubonavun. Ilpaktudeckas padora
5.1. Co3nanue pyHKumit
[Ipaktruueckas padora 5.2. JIokaibHBIE IEPEMEHHBIS
[TpakTrdaeckas pabota 5.3. Pemenue 3a1a4 ¢ ucnons3oBanueM ¢yHknwii [Ipaktudeckas padora
5.4. PexypcuBHbIC (DyHKIIHH
CamocrosTenbHas padora Ne 3 o teme "®dynkuuu" Tect Ne 5. OyHkuu
Vuawuecs oonoicnvt snamo | nonumams:
- NoHATHE (QYHKIINY;
- crocoObl onucanus QyHKIUH;
- MPUHITUIIBI CTPYKTYPHOTO MPOTPAMMHUPOBAHHS;
- MOHATHE JIOKATBHBIX IEPEMEHHBIX MOATPOTPAMM;
- MOHATHE (POPMATHHBIX U (PAKTHUECKUX MMapaMeTPOB MOIIPOrPaMM;
- crocob mepeaaur napaMeTpoB.
Yuawuecs oondicnvl ymems:
- CO3/1aBaTh U UCIIOJIb30BaTh (PYHKIINH;
- UCIOJIb30BaTh MEXaHU3M [1apaMeTPOB JUIs Nlepeaur 3HaYEHUH.
Paznen 6. Ctpoku - mocienoBaTeIbHOCTH CUMBOJIOB (7,5 4acoB)

Teopusi: CocraBHOll Tun paHHbBIX - crpoka. Jloctym mno wuHaekcy. JlimHa CTpPOKH H
oTpunaTenbHble WHAEKCHL. [IpeoOpazoBanue Tumos. [IpuMeHeHne mukia st 00X0aa CTPOKH.

Cpessl ctpok. Ctpoku Henb3si u3MeHuTh. CpaBHeHue ctpok. Omeparop in. Momyns String.
Omneparopbl UIsI BCEX THIIOB IIOCIENOBATENBHOCTEH (CTPOKH, CHUCKH, KOpTexu). llpumeps
peleHns 3aa4 cO CTPOKaMH.

[IpaxTrueckas padora 6.1. Ctpoku

[IpakTuyeckas pabota 6.2. Pemenue 3agau co cTpokamH.

Vuawuecs oonrcnvl s3name | nonumamo:

- Ha3Hau€HHEe CTPOKOBOTO THIIA IAHHBIX;
- OTIepaTopHl sl pabOTHI CO CTPOKAMHU;
- npoueaypbl U GyHKLIUH JUIs pabOThl CO CTPOKaMU;
- OTIepaIIH CO CTPOKAMH.
Yuawuecs oonoicrnol ymemsn:
- OIMCHIBATh CTPOKH;
- COCIMHSATH CTPOKHU;
- HAXOJIUTh JUTUHY CTPOKH;
- BBIpE3aTh YaCTh CTPOKH;
- HaXOJIUTh TIOJICTPOKY B CTPOKE;
- HaXOJIUTh KOJIMYECTBO CIIOB B CTPOKE.
Paznen 7. Cnoxubie Tumbl 1anHbIX (17,5 9acoB)

Teopus: Crmcku. Tun crucok (list). Mumexcer. O6xon crucka. [IpoBepka BXOKICHHS B CITHCOK.
Jlo6aBnenne B ciimcok. CyMMHpOBaHUE WM W3MEHEHHE crucka. Oneparopsl Uit cruckoB. Cpesbl
cnuckoB. YnaneHue crnucka. KionupoBanue cruckoB. Crncounbsle mapameTpbl. DyHKIus range.
Crmcku: TpUMephl peleHus 3a1ay.



Marpunpl. Brnoxxennsie cniucku. Martpuisl. Ctpoku u criucku. ['eHeparopsl ciimckos B Python.

Koprexu. [IpucBanBanue koprexeit. Koprexn kak Bo3BpaniaeMbie 3HAUCHUS

Beenenue B cioBapu. Tun cnosaps (dict). CioBapusie oneparun. ClioBapHbIE METO/IBL.
MuoxectBa B s3bike Python. MuoskectBa. MHOKECTBEHHBIM THII JaHHBIX. OmucaHue

MHOKecTB. Ornepanuu, IOMYCTHMbIE HAJ] MHOXXECTBaMHU: OOBCIMHEHHE, TEepeceueHUe, Pa3HOCTh,
BKJIFOUYeHHE. OrepaTop onpeeieHusl MPUHAUIC)KHOCTH 3JIEMEHTa MHOKECTBY.

[Tpaktuyeckas padota 7.1. Ciucku.
[Ipaktruueckas padora 7.2. Pemenue 3ama4 co crmmckamu. Tect Ne 7. Criucku
Vuawuecs oonoicnvl snamo | nonumams:
CJIO’KHBIC THITBI JJAHHBIX;
c11oco0 OIMMCaHUsl CIIUCKA;
CIoco0 JTOCTyIa K 3JIEMEHTaM CITUCKa,
Croco0 OMHCaHUs KOPTEXKa,
CHOCO0 OMMCaHUsI CIOBAPS;
OTIepAaIlH, BHIIOJHIEMBIC CO CIIUCKAMU, KOPTEKAMHU U CIIOBAPSIMU;
MOHSITHE MHOXECTBA,;
CII0COOBI OITMCAaHUs MHOXKECTBA,
OIepaTopsl paboThl C MHOXKECTBAMH.
Yuawuecs ool ymems:
OIUCHIBATH CITUCKH,
BBOJIMTH DJICMEHTHI CITHCKA;
BBIBOJIMTH 3JICMEHTBI CITUCKA,;
BBITIOJTHSTH TIOUCK DJIEMEHTA B CIHCKE, TOUCK MUHUMYMa U MaKCUMyMa, HaXOXKJIECHUE CyMMBI

3JICMCHTOB CIIMCKaA,

UCIIOJIH30BaTh BIIOKEHHBIC CITHCKH,
MPUBOJIUTH ITPUMEPHI UCTIOIB30BaHMSI BIOXKEHHBIX CITUCKOB (MaTpHIL);
OTMCHIBATh MHOYKECTBA;
OTIPEIEIIATH MPUHAIICKHOCTD 3JIECMEHTa MHOXKECTBY;
BBOJIMTH DJICMEHTHI MHOXECTBA,
BBIBOJIUTH 2JIEMEHTHI MHOKECTBA.

Paznen 8. Ctunbs mporpaMMupoBaHus U OTIaAKa mporpamm (7,5 4acoB)

Crtunps nporpammupoBanus. OTiaaKa IporpaMm.
3ager o kypcy «IIporpammupoBanue Ha s3bike Python»
Vuawuecs oonoicnvl snamo | nonumams:
YTO TaKO€ CTHJIb IPOTrPaMMHUPOBAHUS;
IpaBujia UMCHOBAHHA O6L€KTOB;
OCHOBHBIE€ PEKOMEH/IALINU [TPH HATMCAHUH ITPOTPaMM.
Yuawuecs oondcnvl ymems:
OTIPEAETATH BHUJI OIIUOOK U HAXOUTH OIIMOKU B TIpOTpamMme.
BBITIOJIHATE TCCTUPOBAHUEC U OTJIIAAKY ITPOrpaMM.
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1.5. Ilnanupyemble pe3yJbTaThbl OCBOEHHUS I0NIOTHUTEIbHOM
o01epa3BuBarouleii nporpammsl «l/lpozpammuposanue na azvike Pythony

Peanm3zanus nporpaMMbl npeanoJaraeT J0CTHKeHHEe 00yYal0IIUMHCH CJIeTy0ImnX
JIMYHOCTHBIX, METANPEIMETHBIX U NMPeJIMETHBIX Pe3yJbTATOB:

[IpenmertHsie:

e YMEHME OINPEAEIATh PE3YyJIbTaT BBIIIOJIHEHHS AJITOPUTMA TP 3aJaHHBIX UCXO/HBIX JIaHHBIX,
y3HaBaTh

e H3y4YEHHBIC ATOPUTMBI 00PAOOTKU YHCEI M YUCIIOBBIX MOCIEA0BATEILHOCTEH, CO31aBaTh Ha
UX OCHOBE HECJIOXHBIE IPOrPaMMBbl aHAJIN3a JAHHBIX, YUTATh U [IOHUMATh HECIIOKHBIE
MIPOrpaMMbl, HallMCaHHbIE HA BBIOPAHHOM JIJISl U3yUEHUsI YHUBEPCAIBHOM aJITOPUTMUUYECKOM
SI3BIKE BBICOKOT'O YPOBHS;

e (opmupoBaHue NpeACTaBICHUNA 00 OCHOBHBIX IPEIMETHBIX MOHATHUAX («HHDOpMALIH»,
«@JITOPUTM», KUCIIOJIHUTEIbY, «MOJIENb») U UX CBOWCTBAX;

e  Ppa3BUTHE JJOTUYECKUX CIIOCOOHOCTEH U alrOpUTMUYECKOTO MBIIIJICHUS, YMEHUSI COCTABUThH U
3anMcarth aIrOPUTM JAJIsi KOHKPETHOI'O UCIIOJIHUTENS, 3HAKOMCTBO C OCHOBHBIMU
AITOPUTMUYECKUMHU CTPYKTYpaMU — JIMHEWHOM, YCIIOBHOM U LIUKJINYECKO;

e  YMEHHE BBINOJHATH [IOIIAr0BO (C UCIOJB30BAHUEM KOMIIBIOTEPA UM BPYUHYIO) HECIIOKHBIE
AITOPUTMBI YIIPABICHUS UCIIOJHUTEISIMU U AaHAJIN3a YUCIIOBBIX U TEKCTOBBIX JaHHBIX;

e HaBBIKH U OIBIT Pa3pabOTKH MPOTpaMM B BEIOPAHHOH cpejie MpOorpaMMUpPOBAHHS, BKITIOUAsI
TECTUPOBAHUE U OTJIAJKY IPOrpamm;

e YMEHHE HCIIOJIb30BaTh OCHOBHBIC YIPABIISAIOMINE KOHCTPYKIIUH 0O BbEKTHO-OPUEHTHPOBAHHOTO
MIPOrpaMMHUPOBAHUS U OMOIMOTEKH MPUKIAIHBIX IPOTPAMM, BBIIIOJIHATH CO3aHHbBIE
IIPOrpaMMBbl;

e yMeHHE pa3pabaTbIiBaTh U UCIOJI30BATh KOMIIBIOTEPHO-MaTeMaTHUYECKHE MOIETH, OLIEHUBATh
YHCJIOBBIE TAPAMETPBI MOJIETUPYEMBIX OOBEKTOB U MIPOLIECCOB, HHTEPIPETUPOBATH
PE3YJIBTATBL, OJy4aeMBbI€ B X0JI€ MOJEIIUPOBAHMSI PEAJIBHBIX ITPOLIECCOB, aHATU3UPOBATH
rOTOBBIE MOJIEH HA MIPEIMET COOTBETCTBUSI peaIbHOMY OOBEKTY HIIH MPOLECCY;

e (opMupoBaHue yMeHUs COOIIOAaTh HOPMBI MH(MOPMAITMOHHON ITUKU U TpaBa.

MeTanp CIMCTHBIC!

e YMEHHE CAMOCTOSTEIHHO CTaBUTh U POPMYITUPOBATH AJIs CeOsl HOBBIE 3a/1a4H, pa3BUBATh
MOTHUBBI CBOEH MO3HABATEIbHOMN JAESITENBHOCTH;

e YMEHHE CaMOCTOSTEIHHO TUIAHUPOBATH MTYTH PEIIECHUS TOCTABICHHOM MPOOIeMBI IS
nonydeHus 3p(HeKTUBHOTO pe3yabTaTa; IOHUMaHKE, YTO B IPOrPaMMUPOBAHUH AJTUHHAS
rporpamMma He BCer/ia JIydiias;

e YMEHHUE KPUTHUYECKU OLICHUBAThH MPABUIBHOCTH PEIICHUs Y4eOHO- NCCIIEeI0BATENbCKON
3a/1a4y;

e YMEHHE KOPPEKTHPOBATH CBOU JEHCTBHUSI, BHOCUTh U3MEHEHHUS B POTPAMMY M OTJIAXKUBATh €€
B COOTBETCTBUU C U3MEHSIOIIUMHUCS YCIOBHUSIMU;

e BIJIAJICHHE OCHOBAMH CAMOKOHTPOJIS, CHOCOOHOCTH K MPUHSATHIO PEIICHUM;

e YMEHHE CO3/1aBaTh, IPUMEHITH U TPEOOPA30BHIBATH 3HAKHW U CUMBOJIBI, MOJICIIM U CXEMBI JIJIsI
pelieHus yueOHO-UCCIIeIOBaTeNIbCKUX U MPOSKTHBIX padoT;

e (opMHUpPOBAHKE U PA3BUTHE KOMIIETEHTHOCTH B 00JIaCTH MCIIOJIb30BaHUS WH(DOPMAITMOHHO-
KOMMYHUKaIMOHHBIX TexHojorui (MKT-komnerenus);

e YMEHHE OPTaHU30BHIBATh YU€OHOE COTPYIHUUECTBO U COBMECTHYIO JEATEILHOCTh C YUUTEIEM
Y CBEPCTHUKAMH B MPOIIECCE MPOSKTHOU U y4eOHO- UCCIEA0BATEIBCKON EATEIHHOCTH.

JIMYHOCTHEIE:
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e (opmMupoBaHHE OTBETCTBEHHOTO OTHOMIECHUS K YUYEHHIO, CIIOCOOHOCTH JJOBECTHU J0 KOHIIA
HayaToe J1eJ0 aHAJIOTMYHO 3aBEPIIEHHBIM TBOPYECKUM YUEOHBIM MPOEKTaM;

e (opmupoBaHuEe CIOCOOHOCTH K CAMOPA3BUTHIO M CAMOOOPA30BAHHIO CPEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHI Ha OCHOBE MPUOOPETEHHOM Garonapsi MIUTFOCTPUPOBAHHOM
cpelie MporpaMMUPOBAHUS MOTUBALIMK K OOYUYEHHIO U TIO3HAHUIO;

e PA3BUTHE OIIbITA YYACTHS B COLIMAIBHO 3HAYUMBIX IIPOEKTAX, OBBIIICHUE YPOBHS
CaMOOIICHKH OJlarofapsi peaqu30BaHHBIM ITPOCKTAM;

e (opmMupoBaHHE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILIIEHUH U COTPYIHUYECTBE CO
CBEPCTHHUKAMH B IpoIiecce 00pa3oBaTeIbHOM, yueOHO- UCCIEA0BATEIHCKON 1 MPOCSKTHOMN
NEeSITeNIbHOCTH, YYaCTHs B KOHKYpcaxX U KOH(GEpEeHIUIX Pa3InYHOTO YPOBHS;

e (opmMupoBaHUE IEIIOCTHOTO MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HHOOPMALIMOHHBIX TEXHOJIOTHA;

e (opmMupoBaHUE OCO3HAHHOTO MO3UTUBHOTO OTHOIIEHUS K APYrOMY YEJIOBEKY, €r0 MHEHHUIO,
pe3yibTaTy €ro IeATelIbHOCTH;

e (opmMupoBaHUE IICHHOCTH 370POBOT0 U 6€30MacHOr0 00pa3a KU3HU; YCBOSHUE MPABUI
WHIUBUAYAIBHOTO U KOJJIEKTUBHOTO 0€30MacHOTO MOBEACHUS MTPU paboTe ¢ KOMITbIOTEPHOM
TEXHUKOU.

Il Kommiekc opranu3aiuoHHO-NeAarornyecKux yCJaI0BUil peajau3auuu J0N0JTHUTEIbHOI
o0mepassuBawuieil mnporpammsl «IlporpammupoBanue Ha sisbike Python»
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2.1. YcaoBus peanu3anuu J0N0JTHUTEIHHON 001epa3BuBaloLIeii
nporpammsl «IIporpaMmmupoBanue Ha sa3bike Python»

MarepunanbHO-TeXHHYECKOe o0ecreveHune:

IMomemenne: kaOWHET IS 3aHATHI, COOTBETCTBYIOIIMN CAHUTAPHO-TUTUEHHUECKUM
TpeOOBaHUSM.
i peanuzanuu 00pa3oBaTeNbHON MPOTPaMMBI UCTIOTB3YIOTCS:

1. cTONBI A1 KOMIIBIOTEPA;

2. KOMIIBIOTEPHBIE CTYIIbS;

3. mKadsl IS AUTAKTHIECKUX MaTEPHATIOB, TOCOOUH;

4. crnenualbHAas U HAYYHO-TIOMYJISIpHAS JIUTEpaTypa s Me1arora i yq9aniuxcs;
5. KaHITOBapHI;

NudopmanuonHo-MeToanyeckoe obecnedenme:

1. mepcoHanbHbI KoMIbiOTEp (15 1IT.);
2. MyJIbTHUMEIUNHBIA IPOEKTOD;
3. BHIEOMaTepHalbl Pa3HON TEMATHKH IO MPOrPaMME;
4, OprrexHUKa;
5. BeIXOA B ceTh Internet;
Annapammnoe obecneuenue:
1. IIpoueccop He Huxe Core2 Duo;
2. OObem ornepaTuBHOU NaMsaTh He Hike 4 '6DDR3;
3. uckoBoe mpocTpaHcTBO Ha MeHee 128 I'6;
4, MoHUTOp aUaroHajiblo Ha MeHe 197;
Ilpozpammnoe obecneuenue:
Omneparmonnas cuctema Windows 7 IlpodeccrnonanbHas uiu BhIIIIE,
Wutepnperarop Python Bepcun 3.7 u Bolie;
IDE JatBrains PyCharm;
Foxit Reader unu apyroii npocmotopiuk PDF ¢aitnos;
WInRAR;
[Taket opuCHBIX TpOrpaMM;
Adobe Photoshop wiu npyroit pactpoBslif rpaduyeckuil peakTop;
JIro0oit Opay3ep 1i1st UHTEpHET cepduHra.

ONoGRrWNE

2.2 . ®opMBbI ATTECTANMI/KOHTPOJIS

Bxoasinmii KOHTPOJIb OCYILIECTBISETCS MPH KOMIUIEKTOBAaHUHU TPYIIBI B Haydaje
yuebHoro rojaa. [Jeny — OINpeNeNuTh UCXOAHBIM YpOBEHb 3HAHMN y4alllUXCsl, OMPEAETUTbH
(GbopMBbI U METOJIbI PabOTHI C yYAIIUMUCH.

Dopma KOHMPOJIA: TECTUPOBAHUE.

Texymmii KOHTPOJIb OCYILIECTBISIETCA IOCIE M3YyYEHHUsS OTAEIbHBIX TEM, pasjeia
nporpaMMbl. B mpakTHuecKoill AEATEIbHOCTU PE3YJIbTaTUBHOCTH OLIEHMBAETCS KaueCTBOM
BBITMIOJTHEHUS MPAKTUYECKUX PadOT, MOUCKY M OTOOPY HEOOXOJMMOro MaTepuaja, YMEHHIO
paboTaTh ¢ pa3IUYHBIMU MCTOYHHKAMH MH(POPMALUHU. AHAIU3UPYIOTCS MOJOXKUTEIbHBIE U
OTpULIATENIbHbIE CTOPOHBI PabOThI, KOPPEKTUPYIOTCA HeaocTaTku. KoHTponb 3HaHUI
OCYILECTBIISICTCS C MOMOIIIBIO 33/IaHUi mejarora (pemeHne NpakTHUECKUX 3a1ad CpeCTBaMU
A3bIKa MPOrPaMMHUPOBAHHUA); B3aUMOKOHTPOJI, CAMOKOHTpPOJs U Jip. OHU aKTUBU3UPYIOT,
CTUMYJIUPYIOT paboTy yyamuxcs, M03BOJIAIOT 00JIee MOJHO NPOSBIATh MOTyYSHHbIE 3HAHUS,
YMEHHSI, HaBbIKU.

IIpoMeskyTOUHBII KOHTPOJIb OCYILECTBIIsIETCS B KOHIE | momyroaus yqeOHOro roja.

dopma KOHTpPOJIS: TECT, pelIeHWe MPaKTUYECKUX 3aJay CpelCTBaMU  s3bIKa
IIPOrPaMMHUPOBAHUS.
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HToroBelii KOHTPOJIL OCYLIECTBISETCSA B KOHIIE y4eOHOTO roja.

@dopma KOHTPOJIA: 3alIUTa TBOPYECKOTO MPOCKTA.

OTcieXuBaHUe JUYHOCTHOI'O PasBUTHUA  ydalluXCsd  OCYHICCTBJIACTCA MCTOAOM
HaOmrofeHus, aHketupoBaHusd. Ilo uTOoraM mepBoro mnojayroAuss W IO HUTOraM roja
3anoJyHAeTcs «JluarHocTudyeckas Kapra», B KOTOpPOM NPOCTaBIIACTCS YPOBEHb YCBOCHUS
IPOTrpaMMbl KaXKABIM ydaluMcs 00beIUHEHHUS.

2.4. OueHo4yHbIe MaTepUAJIbI

JlnarHocTupyroTes pe3yabTaThl Pa3IMYHBIM 00pa30M M Ha Pa3IUYHBIX dTaax AeATelbHOCTH. [l
onpejeNieHUs] YPOBHSA 3HAHUW M yMEHHMM OOydarolluxcsl MPOBOJATCS: B Hayajie roja - BXOAHOU
KOHTpPOJb, B CEPEAUHE T0/1a - MPOMEKYTOUHBIM KOHTPOJb, B KOHIIE I'0/1a — HUTOTOBBIM KOHTPOJb.
OcCHOBHOI CTIOCOO OIIEHKH — CaMOOIICHKA BBITIOJIHEHUS MPOrPaMM Ha SI3bIKE MPOrpaMMHPOBAHUS.
OTa OleHKa INPUCYTCTBYET Ha Bcex dTamax. OnHoil u3 (GopM AMArHOCTUKH PE3YIbTaTOB SIBISIETCA
3a4yeT WK KOHTPOJIbHAs padoTa.

Bxoasimmii koHTpOb: Tecmuposanue (Ilpunodicenue 2)

IIpoMe:xkyTOUHBII KOHTPOJIL: Tecmuposanue, peutenue 3aoad (Ilpunosxcenue 3)

HToroBulii KOHTPOJIB: yYawumcs npeoiazaemcs CamoCmosmenbHo 8blOpams memy

meop4ecKkoco npoekma u Ha OCHOBAHUU meMbl pa3pa60mamb npozpavimy, noACHUmMeIbHYrO
3anucKy, npeseHnmayurio.

2.5. MeTonnueckne MaTepuaJibl

Y4eOHO-BOCITUTATENBHBIM  MpOIleCC HampaBlieH Ha pPa3BUTHE MPHPOTHBIX  33JaTKOB
o0yyaroIuxcs, Ha peaau3alHio UX HHTepecoB M crnocobHocTed. Kaxmoe 3aHsTHe obecnieunBaeT
pa3BuTHE  JIMYHOCTU. [IpM  IUIaHUpOBAaHMM M NPOBEIEHUM  3aHATHH  NIpUMEHsETCS
JIMYHOCTHOOPHUEHTUPOBAHHASL TEXHOJOTUsl O0y4YeHHs], B LIECHTPE BHUMAHUS KOTOPOW HEMOBTOpUMAs
JMYHOCTB, CTpeMALIasca K peaau3alii CBOMX BO3MOXKHOCTEH, a TaK)Ke CUCTEMHO-/ESTeIbHOCTHBIN
Metoa oOyueHus. JlaHHas mporpaMma JIOIYCKaeT TBOPYECKUH, MMIPOBH3UPOBAHHBIM MOIXOJI CO
CTOPOHBI JIeTell W IeJarora Toro, 4Yro KacaeTcsi BO3MOXKHOM 3aMEHbI MOpsiiKa pasfiena, BBEICHUS
JONOJTHUTEIBHOTO MaTepualla, METOAMKH NpPOBEIEHUs 3aHATUH. PyKoOBOACTBYsCh JTaHHOMN
porpamMMoii, megaror HMMeeT BO3MOXHOCTb YBEIMYUTh WM YMEHBIIUTh OOBEM M CTENEHb
TEXHUYECKON CII0)KHOCTH MaTepuajia B 3aBHCHUMOCTH OT COCTaBa I'PYNIbl U KOHKPETHBIX YCIOBMA
paboTHI.

Metoab! 00yueHus:
Beibop meroma o0y4yeHHMs 3aBUCUT OT COJAEP)KAHUSA 3aHITUH, YpPOBHS IOJITOTOBKM M OIbITa
oOydJaronmxcsi.

1. TpaauuuoHHBIE MeTOABI PA3BUTHSI UHTEPECA 00YUAIOIINUXCS K TEXHUYECKOMY TBOPUECTBY
MO>KHO OOBEIMHUTH B TPYIIIBI, KaX/1asi U3 KOTOPBIX HanboJiee MPOJyKTHBHA HA TOM WJIM HHOM JTare
pabotsl. 1. CrioBecHbIN: 00BICHEHHNE HOBOI'O MaTepuaia; paccka3 0030pHBIN JJIsl pacKphITHS HOBOM
TeMBbI; Oece/ibl ¢ yJaluMHCs B IIPoIiecce U3yYeHUs TEMBI.

2. Harnspsplii: mnpuUMEeHEHWE JEMOHCTPAIMOHHOTO MaTepualia, HarJIIHBIX ITOCOOHIH,
[IPE3EHTALM 110 TEME.

3. [IpakThueckwii: WHAWBHIyaldbHass W COBMECTHAas NPOAYKTHBHAs  JESTEIHHOCTD,
BBINOJIHEHUE YYAIIMMUCS ONpPE/IeNICHHbIX 3aJJaHUH, pellieHue 3a/1a4.

4. VIHTEepaKTHBHBIN: CO3/laHWE CHCIUATBHBIX 3aJaHU, MOJCIUPYIOIINX PEATbHYIO
KHU3HEHHYIO CUTYAIUIO, U3 KOTOPOH yJaluMcs MpeiaraeTcsi HAlTH BBIXOI.

JuaaKkTHYeCKHEe MATEPHAIbI:
14



- TaOJINIIBI;

- CXEMBI;

- TaMSATKH;

- BUJICO3aITUCH, MYJIbTUMEIUHHBIC MATEPUATIBL;
- YOpaKHEHUSI.
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JInteparypa 1Jis1 00y4arommxcs:

1. Caiit/cripaBo4HblE  MaTepHaibl [OnexTpoHHBIM  pecypc] —  Pexum  poctyma:
https://metanit.com/python/, ceoGoaHBIH.

2. CaliT / MHTEepaKTUBHBIM COOPHUK 33134 Ul MPAKTUKU MPOTPAMMHUPOBAHUS [ DJIEKTPOHHBIN
pecypc] — Pexxum pocryma: http://pythontutor.ru/, cBo6oHbIi.

3. Caiit/AnantuBHbli  TpeHaxep Python [Dnekrtponnslit pecypc] — Pexum pocryma:
https://stepik.org/course/431 , cBOOOAHBIIA.

4. Caiit / cpena pa3paboTku mis si3bika Python [Dnextponnblit pecype] — Pexxum jpocryna:
https://www.jetbrains.com/pycharm/?fromMenu , cBo6OIHBII.
1. Caiir npoexra Open Book Project. Ilpaxtuueckue mnpumepsl Ha Python Kpuca Meliepca

[DnexTponHsIii pecypc] — Pexum goctyma: openbookproject.net , cBo6oaHBbII.

JlutepaTtypa ajs negarora

1. buzmu, /IsBua M. Python. IlonpoOusiii cipaBounuk. — M.—CI16.: Cumsos-ITmtoc, 2010.

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

3. OdbunuanpHpli  caiT  mporpaMMmbl  [DIeKTpoHHBIM  pecypc] — Pexxum  goctyma:
https://docs.python.org/, cBoOOHEI.

4. Caiir, cpena paspabotku s s3bika Python. [Dnektponusliit pecypc] — Pexum nocryma:
https://www.jetbrains.com/pycharm/?fromMenu, cBo6GOHEIH.
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IIpniaoxenne 1
3nopoBbecOeperarime TEXHOJIOTHI

Ha 3aHATHSAX HY)KHO CHCTEMaTHYECKH MPOBOIUTH TMMHACTUKY Ui TJ1a3, (PU3KYJIbTMHHYTKH,
BBITIOJIHATH YIPaXXHEHUS IS MaibleB, pyK, mied. [IpenogaBaTens A0KEeH MOCTOSIHHO HAIOMUHATD
00y4aroImuMcs O MPaBUIIbHOM MOCAKE, CIEIUTD 33 OJ0KEHUEM PYK, CIIUHBI, HOT.

[IpumepHBI KOMIUIEKC YyIPaXKHEHUN JIJIs TJ1a3:

1. 3aKpbITh I71a3a, CWIBHO HAmpsras rJa3Hble MbBIIIIbI, Ha cueT 1 - 4, 3aTeM OTKpHIThH
rj1a3a, paccaabuTh MBIIILEI 7143, TOCMOTPETh BAalb Ha cueT 1-6. [ToBToputs 4-5 pas.

2. [TocmoTpeTh Ha MepeHoCHUIly U 3aepkKaTh B3TJsiA Ha cueT 1 - 4. Jlo ycranocTu riasza
HE JJOBOJIUTh. 3aTE€M IOCMOTPETH Blajib Ha cuet 1 - 6. [loBToputs 4 - 5 pas.

3. He noBopaumnBasi rojioBel, HOCMOTPETH HANPaBO U 3aUKCUPOBATH B3I Ha cuer 1 -
4, 3aTeM MOCMOTPETH BAAIbL NPAMO Ha cueT 1 - 6. AHaIOTHYHBIM 00pa30M MPOBOASTCS YIPAKHEHUS
¢ duKcaruen B3risaa BiIeBo, BBepX U BHU3. [loBTOopuTsh 3 - 4 paza.

4. [lepeBectu B3risA OBICTPO MO JAMArOHalIM: HAIpaBO BBEPX - HAJIEBO BHU3, MOTOM
MpsIMO Blaib Ha cyeT 1 - 6; 3aTeM HajJeBO BBEPX - HANpPaBO BHU3 W NPSIMO BJalb Ha cyer 1-6.
[ToBTOpUTH 4 -5 pas.

Coznanue KoM(pOPTHOTO MCUXOJIOTMYECKOTO KIMMaTa, Y4eT WHIMBUAYAIbHBIX OCOOCHHOCTEM
o0yJaromuxcs, WX TeMIIepaMeHTa, YMEHHE paboTaTh C pa3IMYHBIMU TPYIIAMH OOyYaroIIuXcs,
MCIOJIb30BaTh AP PEPESHINPOBAHHBIN IMOAXO0/ B O0YICHHUH.

Heo6xoanMo co3nmaBaTh OJarompusATHBIA AMOINMOHAIBHBIA KJIMMAT Ha 3aHATHAX. UyBCTBO
ycrexa MpH BBIMOJTHEHUH 3aJaHUi, OYeHb IOJOXKUTEIBHO BIUSET HAa 3/I0pPOBbE OOYYAIOIIHXCS.
[IposiBeHue JOBEPUTENHHOTO MOAXO0Ja K OOy4YarolmuMcs, HaJMYhe Ha 3aHATUSAX dMOLMOHAIBHON
paspsaKu, CO3AaHUE CUTYallMH yCIlieXa — ONTUMaJIbHbIE IPUEMBI CO3AaHUS TIOJI0KUTENbHBIX IMOLIUI
Ha 3aHSATUH.

W nocnegHuM, HO HEMalOBaXHbIM KOMIIOHEHTOM 3/10pOBbE COEperarommx TEeXHOJIOTHH
ABIsieTCS (POPMHUPOBAHUE, IPOMaraHia 310poBoro oopasza *u3Hu. Eciau nokaspiBaTh 00ydaromumcs,
KaK COOTHOCHUTCS H3y4aeMblii MarepHall C IOBCEJIHEBHOM JKM3HbIO, IMpPHUYy4YaTb HX IOCTOSHHO
3a00TUTHCS O CBOEM 3[J0POBbE, CUCTEMATUUYECKHU 3aKPEIIATh UX HA 3aHATHUSX, 3TO JIOJKHO CTaTh IS
HUX COBEPILEHHO €CTECTBEHHBIM U MPU pabOTe B JOMAIIHUX YCIOBHUSX.

VYcranoctu M meperpy3ok Ha 3aHIATHSIX OyAeT MeHbIe, eciu OyIeT 4YepenoBaThCsl U BHJ
JesITeIbHOCTH 00YYaIOLIUXCsl, U CIIOCOOBI MpernoiHeceHns UHGOopMaIK (3pUTeNbHas, CIyXoBasi) C
(GU3KYIBTYpHBIMU NIAy3aMH. A co3/laHue OJaronpUsTHON aTMoc@epbl B Hayalle U B KOHIIE 3aHATHUS,
yepe3 yabplOKy, OyIeT CcrmocoOCTBOBATH XOPOIIEMY HACTPOCHHUIO OOYYarolIuxcs, Kak Ha caMOM
3aHSATHH, TaK U MOCJE HETO.
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Hpuiioxenne 2
Bxoasiiuii KOHTPOJIb

Huzknit yposens: 0-70% BBINOJIHEHHBIX 3aJaHUM;

Cpennuii ypoBeHb: 70-85% mpaBUIbHO BBIIOJHEHHBIX 3a1aHUI;

Bricokuii ypoBenb: 85-100% npaBUIbHO BBIITOJIHEHHBIX 3aJaHHM.
Jast yuammxces — 15-18 ser

dammiaus, Uma

1. W3 npsmMoyronbHUKA BBIPE3aIN KBaJpaT cO CTOPOHOH X, Mosydmiack (Gurypa Kak Ha
pucynke. Yemy paBHa cymma mudp y?

X
X
X
123
y
112
2. B andaBure nnemenn mymoOa-tom6a 32 OykBbl. JI1000€ COBO B SI3bIKE ATOTO MJIEMEHU

COCTOHUT M3 IIATHU 6yKB U JOJDKHO OJAMHAKOBO YWUTATLCA CIIpaBa HAJICBO M CJICBA HAIpaBO, IIPHU 3TOM
IICPBBIC JIBC 6y'KBBI cJI0Ba 00513aTEJILHO Pa3In4aroTCA, a TpEThs COBIIAAACT C IISITOM.
KakoBo MakcHMalIbHOE KOJIMYECTBO CIOB B 3TOM S3BIKE?

3. Kars nakienna Ha pyineT TOHKHE IOTEpPEYHBIC KOJbLA TPEX pa3HBIX IBETOB. Ecim
pas3pe3arh MO CepbIM KOJIbLIaM, MOJYyYUTCs 25 KYCKOB pyJieTa, eCiid M0 MaJTMHOBBIM — 47 KYCKOB, a
€CJIM 110 3eJIeHbIM — 31 KYCOK.

CKOJIBKO KYCKOB pyJieTa IMOJIy4UTCs, €ClIU pa3pe3aTh M0 KOJIbIaM BCeX TPEX 1BETOB?
Ilpumeuanusn
VYdrtuTe, 4TO HaKJIEUTh KOJIBLIO OJIHOTO I[BETa HA KOJIBIIO APYrOro HeJb3s.

4. Ha pucynke mokaszano pacronoxkenue ropogoB A, B, C u D u paccrossHus MexmIy
HuUMH. TypHCT BBIXOIUT U3 ropoa B u coOupaeTcst moceTuTh OCTalbHbIE TOPO/ia, MOOBIBAB B KaXKJJOM
10 pasy.

KakoBa HanMeHbIIas BO3MOXKHAs JUIMHA MapIlIpyTa, €CIIM OH XOYeT 3aKOHYUTh CBOM
yTh B TOM € ropoje?

B
62 43
A o C
5. ®durypku, obmeit maccoit 432 rpamma, NMpu MOMOIIM HEBECOMBIX HHMTEH M IUIAHOK

coOpanu B KOHCTPYKIMIO, N300paxEHHYI0 Ha pucyHke. OKka3alioch, 4TO Bce €€ 4acTH HaXOAsTcs B
paBHOBecuH. CKOJIBKO BECUT poMO?
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| |
6. Jlromy  mepee3kalOT B TopoJa, 3a TOJM YHCICHHOCTh JIIOJCH yJIBaMBaCTCA.

Ecmu nronm 3acenst Bech ropon 3a 12 yieT, TO CKOJBKO JIET MOHAJ0OUTCS, YTOOBI 3aHSTH JIUIIb
MOJIOBHHY Topoja?

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

CeMb 4€N0BEK BBICHSIIM, KAKOM CErOJHs JEHb HEICIIH.
[Tepsnrii ckazan: «Ilocne3zaBTpa — BOCKPECEHBEY.
Bropoii: «Buepa ObLT TOHEACTBHHUKY.

Tperuii: «3aBTpa Oynet cyoOoTay.

YetBepThlii: «3aBTpa Oyner cpenar.

[Iateiii: «Buepa ObLT ueTBEpI».

[ecToii: «Ilo3aBuepa ObLIO BOCKpECEHBE.

Cenpmoti: «Ilo3aBuepa Oblta cpemar.

Kakoii cerogus neHp HeIeu, €CIIU TPoe OMUOaI0TCs?

8. BaMm mpemyioskeHbl HECKOJNBKO BBICKA3bIBAHWK U CIIEACTBUE M3 HHUX (BBIACICHO
KHUPHBIM).

Cornacusbl 11 BeI ¢ 3TUM ciieacTBuemM?

1. Bce kn€énsl — pacreHus.

2. HekoTopsie pacTeHus ObICTPO KENTEIOT.

3HAYNT, HEKOTOPbIE KJIEHBI OBICTPO KEJITEI0T.
a
Her

9. ['ycennnia mporpeI3aeT s0JI0KO JrUaMeTpoM 6 CaHTUMETPOB HAacKBO3b 3a 16 cekyHi,

BbLJI€3as1 CHAPYKH MOJTHOCTHIO.
W3BecTHO, UTO ceperHy s0J0Ka OHa HAYWHAET TPBI3Th YKe uepe3 6 CeKyH/I Iocie Hadaa

IIyTH.
KakoBa ayiHa ryceHHIbl B CAHTUMETpax?
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Juas yaammxces 14-15 ger

damuaus, Umsi.

1. HazoBute naBa uucna, y KOTOpPBIX KOJIMYECTBO LU(pP pPaBHO KOJIUYECTBY OYKB,
COCTaBJISIIOLIMX HAa3BaHME KAXKIOI0 U3 3TUX YHCEJL.

2. Cobaka Obu1a MpHUBsi3aHa K JACCATUMETPOBOM BEpPEBKE, a MpOILIa ABeCTH MeTpoB. Kak
el 3To yanocs?

3. Ectb nopora, o KoTopoit MOKeT mpoexarb TOJIbKO 0/Ha MamuHa. [1o gopore enyt nBe
MaIlIWHbBL: 0JTHA C TOPHI, Apyras noja ropy. Kak uMm paznexarbcs?

4, Kak ¢ moMoInp10 TOJIBKO OJJTHOM IMaJ0YKU 00pa30oBaTh Ha CTOJIE TPEYTOJIbHUK?

5. B kakom mecsitie 00NTIIMBast IEBOYKA TOBOPUT MEHBIIIE BCETO?

6. UTo CTaHOBUTCS Ha TPETh OOJIBIIE, €CIIM €T0 MMOCTABUTH BBEPX HOTaAMU?

7. [IpencraBbre cebe, yTo BbI KOHAYKTOP. [oe31 Be3eT cTo BaroHoB, B KaxKaoM Barone 10
KyIie, B KakJioM Kyne 4 naccaxkupa. CKOJIbKO JIET KOHAYKTOpY?

8. Opa pazpesan orpomuyro nunny Ha 10 KyckoB. 3aTeéM OH B35 OJIMH U3 KYCKOB U
paspe3sai ero eme Ha 10. [Tociie 3TOro U3 UMEIOIMXCsl KYCKOB OH BBIOpAJT JIBa M pa3pe3ai KaKIblil 13
HuX Ha 10.

Bonpoc: Ckonbko KYCKOB MUIIBI MOTYYHIIOCH Y FOPBI.

9. B xomnbroTepHO# Urpe Hy:kHO o0eUTh MOHCTpa. M3HavyansHo y FOpbI ObLIO TOIBKO
9 BeicTpenoB. Ho 3a kax/10e momnagaHue OH MoTydai JOMOJHUTEIBHO ellle 3 BhICTpena.

Bonpoc: Ckonpko pa3 FOpa monain B 1enb, eciau Bcero oH BeicTpenut 30 pas, u3pacxojoBaB Bce
BBICTpEIIbI?
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IIpuiaoxenne 3
HNToroBpiii KOHTPOJIb
JAmarHocTuyeckasi kKapra

N HUmsa Bxoasiia IIpome HTorosa

/ 1 KYyTOY- |

I JAmnarnoc HasA JAHUATHOCT
THKA AMATHO HKa

CTHKA

1

2

3

+

Uroro B % H H

C C
B B

Pe3ynbTaTHBHOCTH OTCIEKUBAETCS C MOMOIIBIO KapThl HAOTIOICHHM, aHaI13a y4acTHsl JeTei
B COBMECTHOW MPOAYKTHUBHOU JESTEIBHOCTH, Pa3paObOTKU U 3aIIUTE TBOPUYECKUX MPOEKTOB.
YcBOeHHE MPOrpaMMbl BO3MOXKHO 110 3-M ypoBHsiM: Hu3kuit (H), cpennuii (C), Beicokuii (B).
Hu3kuii ypoBeHb
Vuawuecs oonoicnvt snamo | nonumamo:
- TEXHUKY O€30MaCHOTO MOBEJICHNUS BO BPEMsI 3aHSTHH;
- IpaBUJIa TIOBEACHUS B OOIIECTBEHHBIX MECTaX,
- noHsaTue nporpammsl Python; o01iyro cTpykTypy nporpaMmesi;
- OCHOBHBIC THUITBI JAHHBIX;
- orepaTop MPUCBaWBaHUS;
- Ha3HauYCHHE YCIOBHOTO ONEpaTopa;
- C1oco0 3arucu YCIOBHOTO ONEpaTopa;
- JIOTUYECKUN THIT JaHHBIX;
- JIOTMYeCKHe orepaTopsl or, and, not;
- OCHOBHBIE ITUKITBI C YCIIOBUEM;
- OCHOBHBIE TIPABUJIA 3AIMUCH ITUKJIOB YCIOBHEM;
- dopmar 3ammcu nuKia ¢ mapamMmeTpom;
- NoHATHE QYHKIIHNH;
- OCHOBHBIC TIPUHITUTIBI CTPYKTYPHOT'O TIPOTPAMMHPOBAHWS;
- MOHATHE JIOKATBHBIX IEPEMEHHBIX MOATPOTPAMM;
- croco0 nepegaun napaMeTpoB.
- Ha3HAYEHHE CTPOKOBOTO THIIA JAHHBIX;
- OTIepaTopsl sl pabOTHI CO CTPOKAMHU;
- oTiepaIfy CO CTPOKAMHU;
- Ccoco0 OIMKMCaHMs CIHCKA,
- CHoco0 OMMCcaHMs KOPTexXa;
- croco0 omnucaHus cloBaps;
- OCHOBHBIE OTI€pAIlNH, BHIIOIHIEMbIE CO CITUCKAMU, KOPTEKAMU U CIIOBaPSIMH;
- MOHSITHE MHOXECTBA;
- CHOCOOBI OITMCAHUS MHOKECTBA;
- OTIepaToOpPHI PAOOTHI C MHOKECTBAMH.
- YTO TaKO€ CTUIIb MPOTPAMMUPOBAHUS;
- NpaBUJIa MMEHOBAHUS OOBEKTOB;
- OCHOBHBIC PEKOMEHAIUY TIPY HATMCAHUH TPOTPAMM.
Yuawuecs oondicnvl ymems:
- NOHUMATh Y4YeOHYIO 3a7ady, COXPaHATh €€ COJAEp)KaHHe B IMPOLIECCE €€ BBIIOJIHEHUS O]
PYKOBOJICTBOM II€arora;
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pabotaTh B ape, Majoii rpymre;

BBITIOJIHUTH YCTAHOBKY ITPOTPAMMBI ITO]] pPYKOBO/ICTBOM II€/1arora;

BBINOJIHUTD POCTEHIIYIO TPOrpaMMy B HUHTEPAKTUBHOW CpPEIE;

HaIMcaTh KOMMEHTapUH B IIPOrpaMMe I10]] PYKOBOJICTBOM II€/Iarora;

pemarh 3a7auy Ha 3JIeMEHTApHbBIE ICHCTBUS C YUCIIAMU;

UCIIOIb30BAaTh YCIIOBHBIN OIEparTop;

OTIpeIeNIATh BUJ LIMKJIa, HanOoJsiee yA0O0HbIHN /IS pelIeH s TOCTaBICHHOH! 3a/1a4H;
UCIIOJIb30BATh IIMKJI C YCIIOBHUEM MO PYKOBOJICTBOM II€arora;

OIIPEIENATh 11E1eCO00Pa3HOCTh NMPUMEHEHUSI M HCIONIB30BAHMS LUKJIA C IMAapaMeTpoM IS

peICHUsA IMOCTaBJICHHOM 3aaa4y 110 HaBOJIIIMM BOIIpOCaM Ii€agarora,

CO3/1aBaTh U MCIIOJIH30BATH OCHOBHBIC (DYHKIIUH;

OIUCBIBATh U COEIUHATH CTPOKH;

HaXOAUTh IOJCTPOKY B CTPOKE C IIOMOIIBIO IIE1arora;

HaXOJUTh KOJIMYECTBO CJIOB B CTPOKE;

BBOJMTD U BBIBOAMUTD AJIEMEHTHI CIIMCKA 1101 PYKOBOJICTBOM I1€]arora;

IOPUBOJIUTH IPUMEPHl MCIOJIb30BAHUS BIIOKEHHBIX CHMCKOB (MaTpul) [0 HaBOIALIUM

BOIIpOCaM 1megarora,

OIMUCBIBATb MHOXKECTBA I1I0J] PYKOBOACTBOM II€Aarora,

OMPCACIIATE MPUHAAJICKHOCTD 3JICMCHTA MHOKCCTBY 11O HABOAAIIUM BOIIPOCAM;

OIIPCACIIATL BUA OIINOOK U HaxoauTb OILIMOKH B nporpaMme 1nmoJ pykoBoACTBOM II€garora,
COCTAaBJIATH BJICMCHTAPHBIC AJITOPUTMBI JJIA PCIICHUA 3a4a4,

p€aIn30BbIBATh AJITOPUTMbI Ha KOMIIBXOTEPC B BUJC ITPOrpaMM, HAIIMCAHHBIX Ha A3bIKC PythOl’l

110J] pyKOBOJICTBOM II€arora.

Cpennuii ypoBeHb

anu;uec;z 00121cHbL 3HAMb | noHuMams:

OCHOBHEIC IIOJIOKCHMSI TEXHMKH OC30IIaCHOCTH Ha 3aHATUAX, IIpaBHJia TIIOBCACHHA B

O6H.I€CTB€HHI>IX MCCTax, IIpaBujia ,Z[OpO)KHOﬁ 6630HaCHOCTI/I;

OCHOBHBIE ITPUEMBbI B3aUMOACHCTBHS B TPYIIIIE CBEPCTHUKOB;
MOHATHE IPOTPAMMBI;

CTPYKTYpY Iporpammsl Ha Python;

pexumbl padots ¢ Python.

THUIIBI TaHHBIX;

1eJIble, BEIIECTBEHHbBIE TUIIBI JAHHBIX U ONEPAIM Ha/l HUMHU;
OTIepaTop MPUCBANBAHHUS;

Ha3HaueHHE YCIOBHOIO ONEepaTopa;

CIIOCO0 3aMyCH yCIOBHOTO OIepaTopa;

JIOTMYECKUA THIT TaHHBIX;

JIOTUYECKHE OnepaTopsl or, and, not;

IIUKJIBI C YCIIOBUEM U MX BU[IBI;

Ha3Ha4YeHHe 1 0COOCHHOCTH MCIIOIb30BaHNUS IMKIIA C TApaMeTPOM;
(dopmar 3anMcu LUKJa ¢ IapamMmeTpom;

NPUMEPHI UCTIOTE30BAHHS IIUKJIOB PA3INIHBIX THIIOB.
NOHATHE (QYHKIINY;

OCHOBHBIE CIIOCOOBI ONMCcaHus (YHKIUH;

HPUHIMIIBI CTPYKTYPHOTO IPOTPAMMHUPOBAHHUS;

TIOHSITHE JIOKATGHBIX TTEPEMEHHBIX TIOATPOTPaMM;

noHATHE (OPMATTBbHBIX U (PAKTUYECKUX MApaMEeTPOB MONPOrpamMM;
Croco0 mepegayn mapaMeTpoB.

Ha3HauY€HHEe CTPOKOBOTO THIIA IAHHBIX;

OTIePaTOPHI sl PAOOTHI CO CTPOKAMH;

npoueaypbl U GyHKUIUH [T pabOThl CO CTPOKAMU;

OTIepaIyy cO CTPOKAMH;
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CJIOZKHBIC TUIIBI JAHHBIX,
croco0 OIMCaHus CITHCKa;
croco0 JOCTyIa K AJIEMEHTaM CITUCKA;
CHOCO0 OMHMCaHMs KOPTEXa;
CHOCcO0 OMMCaHUs CIOBaps;
OTIepaIliH, BHIITOIHIEMBIC CO CITMCKAMH, KOPTEXKaMHU U CIIOBAPSIMH,
MIOHATHE MHOXECTBA;
CHOCOOBI OMTUCAHUSI MHOYKECTBA;
OmepaTopbl padOTHI C MHOKECTBAMHU.
YTO TaKOE CTHIIb MPOrPAMMHPOBAHMUS,
ImpaBujia UMCHOBAHHUA O6’beKTOB;
OCHOBHBIC PEKOMEHJIAIIMU TIPU HAITMCAHUH ITPOTPaAMM;
OCHOBHBIE IIIard paObOThI HAJI TPOEKTOM, €ro MPE3CHTAITIH.
Vuawuecs oondicnol ymems:
YBAXKHUTCIIbHO OTHOCHUTCA K NPCIIOAABATC/IAM U CBCPCTHUKAM;
NPUMEHSTh HEKOTOPBIE TPHEMBI JIOTUYECKOTO (a0CTPAKTHOE) MBIIUICHHS
KOHOCHTPHUPOBATH BHUMAHUC HA OJHOM HJIK IBYX O6’I)€KTaX;
MIOHUMATh TIPUYMHBI YCIIeXa/HeycIeXa ¢ MOMOIIBIO aHaJIM3a Me/1arora;
BBIIIOJIHUTH YCTAHOBKY IIPOIPAMMBI,
BBIMOJIHUTH IPOCTEHIIYIO TPOrpaMMy B HHTEPAKTUBHOM CPE/IC;
HalmMcaTb KOMMCHTApHHU B IIPOIrpaMMeE;
pemiathb 3a7a4y Ha 3JICMEHTAPHbIC ICHCTBUS C YHCITAMHU;
WCIIOJIb30BaTh YCIIOBHBIN OIEepaTop;
CO3J1aBaTh CJIIOXKHBIC YCIIOBHSI C TIOMOIIBIO JIOTHYECKHX ONEPATOPOB;
OTpEeIeNATh BUJ LIMKJIA, HanOoJiee yIOOHBIN ISl PeIIeHUs TOCTaBICHHON 3a/1a4H;
UCII0JIb30BATh IHKJI C YCIIOBHEM;
OTIPECTIATh I1IeJIECO00PA3HOCTh NMPUMEHECHUS M HCIIONB30BAHUS IUKJIA C IapaMeTpOM IS

PCUICHUA IMOCTaBJICHHOM 3aJa4u,

CO3/1aBaTh U MCIOJIb30BATH (PYHKIIUH;

UCII0JIb30BaTh MEXaHU3M [TapaMeTPOB IS epe/lauu 3HaUCHUH;
OIMUCBIBATH CTPOKH;

COEIMHSATH CTPOKHU;

HaXOoAauTb JJIMHY CTPOKU;

BbIpE3aTh 4aCTh CTPOKH;

HaXOJIUTh MOJICTPOKY B CTPOKE;

HaXOJUTh KOJIMYECTBO CIIOB B CTPOKE;

OIINChIBATH CIIMCKH,

BBOJIUTH JIEMEHTHI CIIUCKa,

BBIBOJUTH 3JICMCHTHI CITMCKaA,

BBINOJIHATH TIOMCK 3JIEMEHTA B CIMCKE, TOMCK MUHMMYMa M MaKCUMyMa, HaXOX/IE€HUE CYMMBI

9JICMCHTOB CITMCKa,

UCIIOJIB30BATh BIIOXKCHHBIE CITUCKH;

MPUBOJUTH IPUMEPHI UCTIOIH30BAHMSI BIIO’KEHHBIX CIIUCKOB (MATPHIL);
OIMCBIBATH MHOXECTBA;

ONPEIENATh IPUHAUIEKHOCTh JIEMEHTA MHOKECTBY;

BBOJIUTB 3JIEMEHTHI MHOXKECTBA;

BBIBOJIMTH JIEMEHTHI MHOXKECTBA.

OTIpeJIeNIATh BUJ OIIMOOK M HAXOUTh OIIMOKH B TIPOTpaMMe.

COCTABJISITh AJITOPUTMBI JUIsl pELIEHUS 3a/1a4;

peaIM30BbIBATh AITOPUTMBI Ha KOMITBIOTEPE B BUJIE ITPOrpaMM, HAITMCAHHBIX Ha si3bike Python;
OTJIQ)KUBATh U TECTUPOBATH MPOTPAMMBI, HallICaHHbIE Ha si3bIke Python;
MOHUMATh M COXPAHATh LEJU U 33J]a4il yUeOHOH NesTeIbHOCTH B XO/I€ 3aHATHS,
IUTAHAPOBATH CBOIO JEATEIIBHOCTD C IIOMOIIBIO B3POCIIOTO;
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- COTPYIHUYATH C B3POCIBIMU U CBEPCTHHUKAMHU B MPOLIECCE BINOJIHEHUS y4eOHON 3a/1a4H;

- MMOHUMATh MPUYHMHBI yCIIeXa/HeycIexa yueOHO! e TeIbHOCTH MOJT PyKOBOJCTBOM B3pOCIIOTO;
- JIEJIaTh BBIBOJBI B XOZ€E MOJIYYEHHBIX 33/JaHUM; BbICTpauBaTh JOIMUECKUE LIENH PacCYKIECHUI
01 PYKOBOJICTBOM I1€arora;

- BBIpa)KaTh TBOPUECKUE UJIEH, pa3paboTaTh TBOPUECKHUI MTPOEKT HAa OCHOBE 00pasiia;

- KOHCTPYKTHUBHO B3aUMOJIEHCTBOBATh B COCTAaBE IPYIIIBI B X0/1€ pa0OTHI HAJl IPOESKTOM.

Bbicoknii ypoBeHb
Vuawuecs oonoicnvl snamo | nonumams:
- OCHOBHBIC TIOJIOKEHHSI TEXHHUKH O€30MacCHOCTM Ha 3aHATUSAX, IMpaBuUjia IMOBEACHUS B
OOIIIECTBEHHBIX MeCTaX, IpaBUia JIOPOXKHON OE30ImacHOCTH, TpaBWJIa TOBEJCHUS BO BpeMs
Ype3BbIYAMHbBIX MPOUCIIECTBUI;
- MIPUEMbI KOHCTPYKTUBHOTO B3aMMOJICHCTBUS B TPYIIIE CBEPCTHUKOB;
- MOHATHE MPOTPaMMBI;
- CTPYKTYpY Iporpammsl Ha Python;
- pekuMBbI paboTsl ¢ Python.
- OOLIYIO CTPYKTYpY IIPOrpPaMMBl;
- TUIIBI JAaHHBIX;
- IeJIbIe, BEICCTBCHHBIC TUIIBI TAHHBIX U OTIEPAIH HAJl HUMU;
- orepaTop MpPUCBaWBaHUS;
- Ha3HauYeHHE YCIOBHOTO ONEPaTopa;
- CIoco0 3arucu YCIOBHOTO ONEpaTopa;
- JIOTUYECKUN THIT JaHHBIX;
- JIOTHYECKHE OIepaTopsl or, and, not;
- ITUKJIBI C YCIIOBUEM H UX BHJIBI,
- MpaBHJIa 3aHCH [TUKIIOB YCIIOBHEM;
- Ha3HauYeHHE M OCOOCHHOCTH MCIOJIb30BaHMSI ITUKIIA C TAPAMETPOM;
- dbopmarT 3anucu UKIa ¢ HapaMeTpoM;
- MIPUMEPHI UCTIOIH30BAHUS [TUKIIOB PA3IMYHBIX THUIIOB.
- NOHATHE QYHKIIHNH;
- crocoObI onucanus QyHKIUY;
- MPUHLUIIBI CTPYKTYPHOTO MPOrPaMMHUPOBAHHUS;
- MOHSATHE JIOKATBHBIX TIEPEMEHHBIX ITOAPOTPAMM;
- noHATHE (OPMAITBHBIX U (PAKTHUECKUX MMapaMeTpoB MOAMPOrpamMm;
- Croco0 mepeadu mapaMeTpoB.
- Ha3HAYEHHE CTPOKOBOTO THIIA JAHHBIX;
- OTIepaTopHl ISl pabOTHI CO CTPOKAMHU;
- nponeaypbl U QYHKIUH 17151 pabOTHI CO CTPOKAMHU;
- OTIEPAIIUH CO CTPOKAMU;
- CJIOKHBIE TUIIbI TAHHBIX;
- CHoco0 OIMKMCAHMS CIHCKA,
- croco0 J1ocTymna K 3J1eMeHTaM CIIUCKa;
- CIoCco0 ONMMCAaHUSI KOPTEXKa,;
- CHOCcO0 OMMCaHUs CI0Baps;
- OTIepaIlfH, BHIMOJHIEMBIC CO CITUCKAMHU, KOPTSIKAMHU U CJIOBAPSIMHU;
- MOHATHE MHOXECTBA;
- CHOCOOBI OMMCAHUS MHOKECTBA,
- orepaTopbl pabOThI C MHOKECTBAMHU.
- YTO TaKOE CTHIIb TIPOTPaMMHPOBAHHSI,
- MpaBHJia IMEHOBAHHS OOBEKTOB;
- OCHOBHBIC PEKOMEHIAINY TIPY HAITUCAHUH TPOTPAMM;
- MIPaBHJIA U ATAIbl pabOTHI HAJ IPOEKTOM;
- MIPUEMBI YCTICIITHOM MTPE3CHTAIINH TPOCKTA.
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Yuawuecs oondxcnol ymems:
- BBIIIOJIHUTH YCTAHOBKY ITPOTrPaMMBl;
- BBITIOJIHUTH ITPOCTENIIYIO TPOrpaMMy B HHTEPAKTUBHOU CPELE;
- HaIMcaTb KOMMEHTapHUH B IPOTpaMME;
- pemaTh 3a1a41 Ha 3JIEMEHTAPHbIE JEHCTBHS C YUCIIAMU;
- HCII0JIb30BaTh YCIOBHBINA ONEPATOD;
- CO31aBaTh CJIIOXKHBIE YCIOBUS C IIOMOIIBIO JJOTUYECKUX OIIEPaTOPOB;
- oTnpeAensaTh BUJ IIUKIa, Harnbosiee yIOoOHBIN AJIsl pelIeHUs TOCTaBICHHOM 3a1a4H;
- UCIIOJIB30BATh LIMKJI C YCIIOBHEM;
- OTpeeNsaTh 11eJIeCO00Pa3HOCTh NMPUMEHEHHUS M HCIIOJIb30BaHUSl IUKJIA C MapaMeTpoM s
pELIEHUs IOCTABIEHHOM 3a/1auu;
- CO3/1aBaTh U UCIIOJIb30BaTh (PYHKIIUH;
- WCIIOJIb30BaTh MEXAHMU3M IIapaMETPOB JJIS MEPEIavu 3HAUCHUIA;
- ONMCHIBATH CTPOKHU;
- COEIUHSATH CTPOKH;
- HAaXOJUTh JJIMHY CTPOKH;
- BBIPE3aTh YaCTh CTPOKH;
- HAaXOJUTh MOJICTPOKY B CTPOKE;
- HaXOJUTh KOJIMYECTBO CIIOB B CTPOKE;
- ONMCHIBATh CIIUCKHU;
- BBOJIMTbH 3JIEMEHTHI CIIHCKA;
- BBIBOJIMTbH 3JIEMEHTHI CITUCKA;
- BBITIOJIHATH MTOMCK AJIEMEHTA B CIIMCKE, TOMCK MUHUMYyMa U MakCUMyMa, HaXOXIEHUE CYyMMBbI
3JIEMEHTOB CIIUCKa;
- WCIIOJIb30BaTh BJIOKCHHBIE CIIUCKH;
- MPUBOJUTH TPUMEPHI UCTIOTIH30BAHMSI BIIO’KEHHBIX CIIUCKOB (MATPHII);
- ONMCHIBATh MHOKECTBA;
- ONPEIENATh IPUHAJICKHOCTh JIEMEHTA MHOKECTBY;
- BBOJIMTH 3JIEMEHTHI MHOKECTBA;
- BBIBOJIUTH 2JIEMEHTHI MHOXKECTBA.
- OTIPEIEIATh BU OIIHMOOK M HAXOUTh OLUTHOKH B TIPOTPaMMe.
- COCTaBJIATH AJITOPUTMBI JUISl PEILIEHUS 3a/1a4;
- peann30BbIBaTh AJITOPUTMBI HA KOMITBIOTEPE B BHJI€ TPOTPaMM, HAIMCAHHBIX Ha si3bike Python;
- OTNIQ)KUBATh U TECTUPOBATH MPOTPAMMBI, HAMIMCaHHbIE Ha si3bIKe Python;
- MOHUMATh YUeOHYIO 3a/1auy, aHAJIM3UPOBATH IOCTHKEHUE PE3yIbTaTa;
- JleTIaTh BBIBOJBI B XOJ€ TOJIYYEHHBIX 3aJaHUM; CaMOCTOSTEIBHO BBICTPAUBATH JIOTUUYECKUE
LIETIH PaCCYXICHUN;
- MOHUMATh MPUYHHBI yCIeXa/Heycnexa, KOHCTPYKTUBHO NPUHUMATh TMPUYHMHBI HEycliexa,
WCTIPABIISATh OMIMOKU C MUHUMAJIBHBIM YYaCTHEM TIarora;
- IUTAHUPOBATh CBOIO  JESITENBbHOCTb, HAXOAWTh OPUTHHAIBHBIE CIIOCOOBI  BBITOJHEHHS
MOCTABJICHHON TBOPYECKOM 3a]1a4u;
- C03/1aTh IPOEKTUPOBOYHYIO KOMAHy U OPraHU30BaTh €€ IESITEIbHOCTD;
- pa3paboTaTh TBOPUYECKHUM MPOEKT MO MPEITOKEHHON MITH CaMOCTOSATEIFHO BEIOPAHHON TEMeE B
COCTaB€ TBOPUYECKOM TPYIIIIbL;
- CaMOCTOATENIbHO MOATOTOBUTH MPE3CHTAIUIO U 3aIUTUTH ITPOECKT.

25



BonpochI 1151 MPOMEKYTOYHOTO KOHTPOJISI M0 YCBOEHHUI)
MaTtepuaJa
(IIpomesicymounwlii KOHMPOTIL NPOBOOUMCSL 8 NOCAEOHION
Heoeo 0exaopst)

CocraBbTe BhIpaKCHHE JJIs1 BRIYUCIICHUS B HHTEpIipeTatope Python

3 ¥ BCTaBbTE B I0JI€ OTBETA PE3YJIbTAT BEIYUCICHUS:
11111-1111111

— mnpousBeaenue uucea 11111 (5 exmnum) m 1111111 (7

eIMHUIL)

3anummre yucio 1.2345e3 B Bue qecATHYHOM TpoOH.

CocTaBbTE M 3aIUILINTE BBIPAXKECHUE JJI51 BBIYUCIICHUS:
2014.014(Bo3BectuB 14 cTeneHn)
OOparvuTe BHUMaHUE Ha 3aIIMCh YUCIIA: 3TO BEIIECTBEHHOE YUCIIO.

IIpuBeaure K HeJa0My THIY YHCJI0 2.99

PaccraBbTe CKOOKHM B BBIpQKEHHUH

aand b or notaand notb
B COOTBETCTBUU C TIOPSIKOM BBIYMCIICHHS BBIPAXKEHUS (IPHOPUTETOM
oneparuii). Becero morpedyercs 5 map ckoOok (BHEITHHE CKOOKH BXOJST B
UX YHCIIO).

Haiigure pe3yabTaT BeIpasKeHUs AJIs1 3aJaHHBIX 3HAYECHUI a 1 b
YUuUTBIBaWTE PETUCTP CUMBOJIOB IIPU OTBETE.
a = True
b = False
aand bornotaandnotb

OTMeTbTE BhIpAXKEHUS, 3HAUEHUSI KOTOPBIX PaBHbI | IUE:

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

VYKaxute pe3ynbTaT BbIPaKEHUS:
ll123ll + ll42ll

Kakoe 3HaueHue Oynet y nepeMeHHOM 1 Mociie BINOJIHEHUs pparMeHTa
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https://ru.wikipedia.org/wiki/Десятичная_дробь

porpamMmmsl?

1=0

while i <= 10:
i=i+1
ifi>7:
i=i+2

CKoJIbKO UTepainui ukiia Oy eT BBIIOJHEHO B 3TOM (pparmeHTe
pOrpamMMbl?
1=0
while i <= 10:
=i+l
ifi>7:
i=1+2

CKOIBKO BCETO 3HAKOB * OyJIeT BBIBEACHO MOCIIEC UCTIONHEHHS (hparMeHTa
MIPOTPAMMBI:
i=0
while i <5:
print("*")
ifi % 2==0:
print(***")
ifi>2:
print(****")
i=i+1

OHpCI[CJII/ITC, KaKO€ 3HAYCHUC 6y,[[eT HMCTD IICPCMCHHAS | mocie

BBITIOJTHEHUS CIISYIONIEro parMeHTa mporpaMMmBl:
i=0
s=0
while i < 10:
i=i+1
S=s+i
if s> 15:
break
i=i+1

Omnpenenute, Kakoe 3HaAYCHHUE OYCT UMETh IIepeMeHHasl | mocie

BBITIOJTHEHUS CJIEIYIONIEeTo (hparMeHTa MpOTrpPaMMbl:
i=0
s=0
while i < 10:
i=i+1
S=S+I
if s> 15:
continue
i=i+1
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3aua'm AJIS MPOMEXKYTOIYHOI0 KOHTPOJA MO YCBOCHHMIO MaTepHaJja

Hanummre npocToi KanbKynsaTop, KOTOPBIA CYUTBHIBAET C MOJIb30BATEIBCKOTO
BBO/JIa TP CTPOKU: NIEPBOE YUCIIO, BTOPOE YUCIIO U ONEPALUIO, ITOCIE YErO
MIPUMEHSIET ONEepaInio K BBeAEHHBIM unciiaMm ('mepBoe uncno" "oneparus”
"BTOpOE€ 4nCi0") U BBIBOAUT PE3YyJIbTaT Ha SKPaH.

[MoxaepxkuBaeMbie onepanuu: +, -, /, *, mod, pow, div, rae
mod — 3To B3sITHE OCTATKA OT JAEICHU,

POW — BO3BEJECHUE B CTENEHbD,

div — menouncieHHoe aeaeHue.

Ecnu BeimosHseTCS AesieHne U BTOpoe Yuciio paBHO 0, HEOOX0IMMO BBIBOJUTD
ctpoky "Jlenenue Ha 0!".

OOparute BHUMaHHUE, YTO Ha BXOJ IPOrpaMMe MPUXOJIAT BEIIECTBEHHbIE YUCIIA.

Kutenu ctpansl ManeBum 4acTo 3KCIEPUMEHTHPYIOT C IITAHUPOBKOU
koMHaT. KoMHaThl OBIBalOT TPEyroJibHbIE, MPSIMOYTOJIbHBIE U KPYIJIBIE.
YroObl OBICTPO  BBIUKCIATH KWIILIONIAAb, TpeOyeTcs HamucaTh
nporpaMMy, Ha BXOJ KOTOpOH mnoma€rcs TUN (QUIYpbl KOMHATHI U
COOTBETCTBYIOIIUE IMAapaMEeTphl, KoTopas Obl BBIBOJAWIA IUIOLIA/b
NOJIyYMBLIECHCS KOMHATHI.
Jns yucna ©t B ctpane ManeBuu UCHONB3YIOT 3HaueHue 3.14.

dopmar BBOJIa, KOTOPBIA UCTIOIB3YIOT MaJleBUMIIBI:

TpeyrosbHUK

a

b

C

20e a, b u ¢ — onunvl cmopon mpey2o1bHuKa

MPSAMOYTOJIBHUK
d
b

20e a u b — onunvl cMmopon npAMOyzoa1bHUKA

KpyT
r
20e r — paouyc OKpyIcHOCmu

Hanumure nporpamMmmy, KOTopas MoJxy4yaeT Ha BXOJ TPU LEJIbIX YHCIa, IO
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OIHOMY 4HCJY B CTPOKEC, U BBIBOJAWUT HAa KOHCOJIb B TPpU CTPOKU CHA4daJId
MaKCHUMAJIbHOC, IIOTOM MHUHHUMAJIBHOC, ITIOCJIC YC€I'0 OCTABIICCCS YHCJIO.

Ha BBOJ MOT'YT ITIOAABATHCA U IMTOBTOPAOIOUCCA YUCIIA.

[Tama oueHb JHOOUT KaTaThbCs Ha 0OIIECTBEHHOM TPAHCIIOPTE, a MoJiyyas OuJIeT,
Cpasy NpOBEPSET, CYACTIIMBBIN JIU €My nonajicsa. bumer cunraercs c4acTIuBbIM,
€CJIM CyMMa TMEPBBIX TpeX HU(]p COBMATAET C CyMMOM MOCIEAHUX TPEX LUPP
HOMepa OuseTa.

Onnako [lama o4eHb MIIOXO CUUTAET B YME, HO3TOMY ITOIIPOCHII BaC HAIUCATh
porpamMMy, KOTOpasi IPOBEPUT PABEHCTBO CYMM U BbIBeAET "'CUacTIMBbIN'",
€CJIM CYMMBI COBIAAAIOT, ¥ "OOBIUHBIN", €CITM CYMMBI Pa3IUYHBbI.

Ha Bxon mporpamme nonaércst ctpoka u3 mectu nudp. (llpumep:123321)

BeiBoauth HYXHO TOBKO ¢10BO "CuacTiuBbiit" v "OObIYHBIN", ¢ OOJIBIION
OYKBBI.

Hanummre nporpamMmy, KOTOpasi CHUTHIBAET C KOHCOJIU YKciia (TI0 OAHOMY B
CTPOKE) 10 T€X NOp, OKa CyMMa BBEAEHHBIX yncen He Oyner paBHa 0 u cpa3y
1ocJie 3TOro BEIBOAUT CYMMY KBaJIpaTOB BCEX CUUTAHHBIX YHCEN.

I'apanTHpyercs, 4TO B KAKOW-TO MOMEHT CyMMa BBEIEHHBIX YUCEIT OKAXKETCS
paBHOI 0, mMoOcJIe 3TOr0 CYNTHIBAHHE MPOAOJIKATH HE HY’KHO.

B nmpumepe mMb1 cunthiBaeM uncina 1, -3, 5, -6, -10, 13; B 3TOT MOMEHT 3aMedaemM,
YTO CyMMa 3THX YHCEN paBHA HYJIO M BRIBOJUM CYMMY MIX KBaJpaToB, HE
oOpariasi BHUMaHHUS Ha TO, YTO OCTAJIHUCH €II¢ HE MTPOYNTAHHBIC 3HAUCHUS.

Hanumwure nporpamMmmy, KOTopasi BRIBOJUT 4acTh MocieaoBaTenbHocTu 1 22 3 3
3444455555 ... (uucno MOBTOPSIETCS CTOIBKO pa3, uemy paBHo). Ha Bxon
nporpaMMe nepenaéTcss HEOTPULATEIBHOE 1[EI0€ YHUCIO N — CTOJIBKO
AJIEMEHTOB MOCIEA0BATEILHOCTH A0JKHA 0TOOpa3uTh nmporpamMma. Ha Bexose
O’KHJIAETCS MOCIEI0BATEIbHOCTh YMCEN, 3alTUCAHHBIX Yepe3 NpoOell B OAHY
CTPOKY.

Hanpuwmep, eciiu n = 7, To nporpamma AoJikKHa BeiBecTd 1 22 33 3 4,

BriBenute Tabnuiry pazMepom NXN, 3amoqHeHHY0 ynciamu oT 1 o N2 o
CIIUPAJIY, BBIXOIAIIEH U3 JIEBOTO BEPXHETO YIila U 3aKPYUYEHHOM 110 YaCOBOM
CTpeJIKe, KaK MmoKa3aHo B mpumepe (3mech N=5)
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