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PA3JAEJI Nel «KoMIuIeKC OCHOBHBIX XapaKTEePUCTHK MPOIrPaAMMBbI»
1.1. MosicHuTeIbHAS 3aNUCKA

JlononuutenbHast ob6mieoOpa3oBaTenbHas (oOliepa3BuBaroIias) MnporpamMmma
«IIporpammupoBanue Ha sa3bike PYTHON»  uMmeer  TeXHMYeCKYIO
HaNpaBJICHHOCTb.

JIOMOJHUTEIbHOCTD TIPOTPAaMMBl 3aKITIOYAETCSl B TOM, YTO OHA OTBEYACT
UHTEpecaM JeTed, CIOoCOOCTBYeT YIriyOJeHUI0 3HAHWW, YMEHUH M HaBBIKOB,
npuoOpeTaeMbIX B 00111€00pa30BaTEILHOM IIKOJIE HA YPOKaX HH(POPMATHUKHU.

AKTYaJIbHOCTH NPOTrPaAMMBI.

C pa3BuTHEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX TEXHOJOTUIN CETOaHS 0001
yYaluics mojJ PyKOBOJCTBOM OIBITHOIO MEIarora MOXeT € JIETKOCThIO HaYUUThCS
POrPaMMHUPOBATH.

KomnbroTepbl 1 KOMIBIOTEPHBIE CHUCTEMBI — HEOThEMJIEMAs YacTh >KU3HU
Harero oomiecrtsa. HayuyuBmuces mporpaMMHUpOBaTh, Mbl MOXKEM OBITh HE TOJIBKO
MOJI30BaTENIMU  MH(POPMAIIMOHHBIX TEXHOJIOTUH, HO ¥ aKTUBHBIMH UX
CO3JaTEISIMH.

S3BbIKM TTPOTPAaMMHUPOBAHUSA MOKHO CPaBHUTh C MHOCTPAHHBIMH S3bIKaMU,
OBJIQJIETh UMU MOJKET KaXIblil. YUHUTHCS MPOrPaMMHUPOBATh OYEHb HMHTEPECHO.
PesynbTaT mporpaMMHupoBaHHs O4YE€HBb YacTO BUJIEH cpa3y. Kpome Toro, co3znanue
KOMITBIOTEPHBIX UTP U 00YYaIOIUX MPOTPaMM CIIOCOOCTBYET PA3BUTHIO JIOTUKU U
KpeaTuBHOTO MbInuieHus. Emé oaHoi 3HauMMoOW  CTOpOHOW  OOydYeHus
IPOrpaMMHPOBAHUIO SIBISIETCSA CIPOC HA PBIHKE TPyJa Ha CHEHUAIUCTOB JAHHOIO
HaIlpaBJICHUS €SI TEIbHOCTH.

OTin4uTe/IbHbIE 0CO0CEHHOCTH NMPOTrPAMMBI.

OCHOBHOE KOJIMYECTBO YAacOB OTBOAUTCSA MPAKTUUYECKOMY HaIHCAHUIO
nporpamMM. Kaxapiii oOydaromuiics peanu3yeT HWHIWBHAYAIbHBIA TPOEKT B
pe3yJibTaTe OCBOEHHUS TPOTrpamMMBbl. [IpOIyKT, IOIydeHHBIN B pE3yJIbTATE OCBOCHHUS
IpOrpaMMbl, MMEET MPUKIATHON XapakTep M MOXKET OBbITh HUCIOJB30BaH IO
HEOO0XOAUMOCTH.

HoBu3Ha nporpammsl

Hosusna [Iporpammel 3akimrodaercst B ToMm, uto Python maet Gonee mupokue
BO3MOXHOCTH B 00JIacTH TpOrpaMMHUpoBaHus, yeM Pascal, KOTOpbIii BXOIUT B
MIKOJIbHBIA Kypc uH(popmatuku. Ha s3pike Python moxHO nerko u OBICTpO
CO3/1aBaThb  MPOCThIE  KOMIIBIOTEPHBIE  UIPbI, TPEXMEpPHbIE MOJACIH U
MPOrpaMMHUPOBATh POOOTOB. DTOT S3bIK OBICTpEE U JErde YCBAMBAETCS, YEM
Pascal. Muorue mupoBbic kommanuu Takue, kak Intel, Cisco, Hewlett-Packard,
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UCTIIONB3YIOT 3TOT A3BIK TMpPH pealn3alid CBOMX MPOEKToB. KpymHeiime
UHTEpHET-pecypchl Takue, kak Google, YouTube, Takxke pa3paboTaHbl cC
MOMOIIBIO SI3bIKa TporpammupoBanus Python.

ITegarornyeckas uenecoodpasnocts Ilporpammel

Ilemarormyeckass  1e1€COO0PAa3HOCTh  IPOrpaMMBbl  3aKIOYaeTcd B
OPUBJIEYEHUN  YYAIIMXCA K 3aHATHSAM  TEXHUYECKUM TBOPYECTBOM, UTO
CIIOCOOCTBYET Pa3BUTHUIO JIOTMUECKOI'O MBILIUICHHS, TBOPYECKUX CIHOCOOHOCTEH U
HABBIKOB PEILEHUs 3aJlay nporpammupoBaHus. [IporpaMmMmupoBaHue MOTUBUPYET K
3aHATHSM B Pa3jMYHbIX HAy4yHBIX 00sacTax (¢pu3uku, MHPOPMATHKH, anreopsl,
reoMeTpun M Jp.), pa3BUBAaeT BOOOpaXEHHE U  CIIOCOOCTBYET paHHEH
npodopreHTalMi MOAPOCTKOB. JlJIsi JTOCTHXKEHHS TMOCTABICHHBIX 3a7a4 3aHITHUS
IPOBOAATCS B opMaTe «OT MPOCTOrO K CIOKHOMY». YUallluecs BCIOMUHAIOT CBOU
3HaHMS TIO OCHOBaM AaJTOPUTMHU3AIMM M TPOrPAMMHUPOBAHUS M HA WX OCHOBE,
yrayOsasisi X, y4aTcsi COCTABISATh MPOCTHIE U CIOXKHBIE POTPaAMMBI.

Ajpecat nporpaMmmsl.

[Iporpamma OpueHTHpPOBAaHA Ha JIETEW, CKJIOHHBIX CBSI3aTh CBOIO OYIYyIIYIO
U3Hb ¢ TIpodeccueil mporpaMMucTa.

HabGop npousBoauTcs 10 KeJIaHUI0 yYalIuXxcs U UX POTUTEINCH.
Bospacthas kateropust o0ydaromuxcs mo nporpamme ot 14 nol6 ner.

Cpok peanu3anmu mporpamMmbl coctabisger 1 roa. OOIee KOIHMYECTBO
4acoB B I'0Jl COCTaBJIAET 36 4acoB.

®opma o0yuenust — ouHasi hopmMa peanu3aluu IPorpaMmabl.
Oco0eHHOCTH OpPraHU3aluyM 00Pa30BaTeJILHOIO MPOIEeCCca - TPYIIIOBbIC —

JUISE BCEM TpYNIbl NP HM3YYCHHH OONIUX MPAKTUYECKUX M TEOPETHUUECKHUX
BonpocoB. Hanonmusemocts rpynimst 10 25 yenoBek. CocTaB rpymnibl MOCTOSHHBIH.

B xone peanuzaiuu mporpaMmbl ipuMeHseTcs nuddepeHITMpoOBaHHbIH,
WHANBUAYATBHBIN MOIX0/] K KOKIOMY 00ydYaromeMycs.

3anstus npoBoasTcs 1 pa3 B Heaemto no 1 akageM.uacy (¢ nepepbiBoM 15
MUHYT).

YpoBeHb peann3yeMoil MPpOrpaMMbl — O3HAKOMUTEJIbHBIN.

Hear IIporpammbl: CmocoOcTBOBaTh  (POPMUPOBAHHIO  TBOPUYECKOU
JUYHOCTH, oOO0namarmome WHQOPMAIMOHHBIMA  KOMIIETEHIIUSMHU, BIIQICIOIICH
0a30BBIMH  TOHSATHUSMH TEOPUU  AJITOPUTMOB, yMeEIOIel  pa3pabaThIiBaTh
3¢ (PeKTUBHBIC ATOPUTMBI U PEAM30BBIBATh X B BUIEC MPOTPAMMBbl, HAITMCAHHON
Ha A3bIKe nporpammupoBanus Python.
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3apaum Ilporpammbl
Ooyuarowue:

* 00y4MTh SA3bIKY IporpamMmupoBanusa Python u coznanuto nporpamm Ha ero
OCHOBE;

* HAYYHUTh CO3/]aBaTh MPUKJIATHOE TPOrpaMMHOE 00ECIICUCHHUE;

* pacHIUPsITh KPYro30p 00yUdaromuxcsi B 00J1aCTH IpOrpaMMUPOBAHHS;
* HAY4YUTh AU3aiiHEpcKoMy odopmiieHuto cozaanHoro I10.
Pazeuesaromue:

¢ Pa3BUBATH MAMATh U BHUMAHHC, ITIO3HABATCIIbBHYIO 1 TBOPYCCKYHO
AKTUBHOCTD,

¢ pa3BHUBATH TBOPUYCCKHUC CHOCO6HOCTH, ICTCTUYCCKOC U 9PTOHOMHUYCCKOC
BOCIIpUATHUC 00BEKTOB Tpyaa,

¢ pa3sBUBATb JOTUYCCKOC MBIINIJICHHUC.
Bocnumamenwvnuie:

* IPUBUBATH UHTEPEC K AKTUBHOMY TBOPUYECKOMY CaMOBBIPAXKEHUIO,
KYyJIbType TPYyAa;

* BOCIIUTHIBATH YIIOPCTBO B IOCTHXKEHUH JKEJTAEMOTO pe3yJIbTaTa;

* BOCIIUTBIBATh 3CTETUUECKUN BKYC;

¢ BOCIIMTBIBATH YYBCTBO B3aMMOIIOMOIIIH, TOBCPUA, KOJUICKTHUBHU3MA.

1.2. Conep:xanne mporpaMmal.

YyeOHblii (TeMATHYECKHM) IJIAH

Ne HaumeHnoBaHue KoJsm4yecTBO yacoB ®opmblI
n/n pasnaeJjia, TeMbl Bcero | Teopust | IIpakruka arrecranuu/
KOHTPOJIA
1. Beenenne B Python 7 3 4
A3k Python. Cpena
IPOrpaMMHUPOBAHUS. [TpakTuueckoe
1.1. 2 1 2
OcobeHnHocTH BBO/IA- 3a1aHue
BBIBOJIA
Twunel JaHHBIX,
Beinonnenue
1.2. onepanuu. Oneparop 2 1 1 "
yIpaKHEHUH
IPUCBANBAHUS
13 Uucna. CtaHgapTHbIE 3 1 1 [IpakTueckoe
o onepanuu 3aJlaHne
AJlropuTMHYeCcKHUe
2. P 6 4 2
KOHCTPYKUIMH
2.1. Y coBHBIN onepaTop 2 1 - Omnpoc
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29, Hukn while. Teopust 2 1 1 [TpakTHueckoe
qucel 3a/1aHKe
23, Lk for 2 2 1 Hpaxririecioe
3a/1aHKe
3. Ctpoku 3 1 2
4, DOyHKIMHU 3 1 2
S. Cnucku M KOpTexKH 2 1 1
6 CJoBapu ¥ MHOXKeCTBA 4 2 2
7 O0BbeKTHO-OpHEHTHPOBAHHOE 9 3 6
NMpOrpaMMHPOBaHHUE
8. | 3aku0uMTeIbHOE 3aHATHE 2 - 2 3auura
IPOEKTA
Bcero 36 15 21

Conep:kanne y4eOHOro (TeMAaTHY€CKOr0) IJIaHa
1. BBenenue B Python

OcHosuble ~ noHAmus:  TPAHCIALMSA,  WHTEpPHpETauus,  KOMIWISALUA,
CHHTAKCHC, CE€MaHTHKa, IparMaruka, NEepeMEeHHas, JAWHAMHUYECKash TUIHU3ALUs,
CIy>KeOHbIe CJIOBa, WACHTHU(MUKATOPHI, MPOCThIE THUIBI JIAHHBIX, PUOPUTETHI
omepalui, JUTepayibl Yuce, onepamnusa nprucsanBanusi, PEP 8.

1.1. SI3bik Python. Cpena nporpammupoBanusi. Oco6eHHOCTH BBOJAA-
BbIBO/IA

Teopus. S13p1k iporpamMmupoBanus Python. JlocTonHCTBa U HETOCTATKH.
O6nactu npumeHeHusi. UTHTEpaKkTUBHBIN PEKUM PaOOTHI MPOTPAMMBI.

Ilpakmuka. Y ctaHoBKa si3bIka miporpamMmupoBanust Puthon 3.5 u cpebl
nporpammupoBanus WinglDE 100. Peructpanusa va MaTepHEeT-pecypceax.

1.2. Tunsl JaHHBIX, onepanuu. OnepaTop NpUucBanBaHUS
Teopus. Bron v BEIBOJ UMCIOBOM MH(MOPMAITUH.

Ilpakmuka. TpeHUPOBOYHOE 3aJaHUE HA BBOJ U BBIBOJI YMCIIOBOU
UH(POpPMAIIHH.

1.3. Ynucaa. CranaapTHble onepanun

Teopusa. CtannapTHble ONEpalvu C LEJIbIMU U JEUCTBUTEIbHBIMU YUCIAMU.
Ctuns nporpammupoBanus Python (PEP 8).

Ilpakmuka. PemieHre npoCThIX 33/1a4 B UHTEPAKTUBHOM PEXKUME.

2. AiropuTMHU4YecKHe HHCTPYKIIUH
15




OcHosHble noHsmust: JTOTUYECKHUI THIT TaHHBIX, JIoTHYeckue omnepanuu (and,
or, not, A), YCJOBHBIA OIEpaTOp, YCIOBHOE M AJBTEPHATHUBHOE HCIIOJIHEHHE
aIroOpuUTMa, ONEPATOPHI CPABHEHUS, BJIOKEHHOCTh ONEPAaTOPOB, ONEPATOP LIUKIIA,

nepeMeHHas-¢Gar,  TreHepauus  ICEBIOCIY4YaHOW  MOCJIEeN0BATEIbHOCTH,
UHCTpYKLMH break, continue u pass.

2.1. YcioBHBII onepaTop

Teopua. YcioBHas MW LMKIMYECKass MHCTpyKuuu. KackamgHocte u
BJIO’KEHHOCTh aITOPUTMUYECKUX UHCTPYKIUH.
2.2. Muka while

Teopua. Teopus uucen. Dwiprpanms mnotoka uyucen. HOJH u HOK.
[IpoBepka uucna Ha mpocroty. Anroput™m EBknmma. Haxoxxnenue makcumyma u
MUHHUMYMa.

Ilpakmuxka. Pemienue 3asay Ha aHAIW3 YKMCEN MOTOKAa U LEJIOYHUCICHHOM
apu(pMETUKH.

2.3. Huxua for

Teopua. Teopus uucen. Dwiprpamms mnotoka uyucen. HOJH u HOK.
[IpoBepka uncna Ha mpoctoTy. Anroput™m EBknuaa. Haxoxnenwe makcumyma u
MUHUMYyMa.

Ilpakmuka. PemieHue 3aja4 Ha aHalW3 4YMUCE ITOTOKA U LEJIOYUCIECHHOU
apu(pMETUKHU MOBBIIIEHHON TPYIHOCTH.

3. CTpoku

OcHosHble noHamus: CAMBOJ, CTpoka, jutepas, Tabmuipl komoB ASCII,
UTF-8, oTmanka kosa, Hem3MeHsieMbIii 00bEKT, (opMaT BBIBO/IA CTPOKH,

9KPaHUPOBAHHLBIC €SCApPC- IOCICAOBATCIIBHOCTH, IMOJOXKHUTCIbHAA U OTPHUIATCIIbHAA
HyMcCpaluAa CUMBOJIOB B CTPOKE, CPC3, KOHKATCHAINA, JJIMHA CTPOKH.

3.1. JIutepasbl CTPOK

Teopus. IlonsiTue «IUTEPAIBI CTPOKY.

Ilpakmuka. BBon-BpIBOJ CTpOKH. PemieHue 3amad Ha BBOJ CTPOKH, IMOWCK
HOJICTPOKH.

3.2. Cpe3bl cTPOK
Teopus. ®opmaTupoBaHUE CTPOKH.

Ilpakmuxka. TlpeoO6pa3zoBanue cTpoku. Pelienne yrpakHeHH.
16



3.3. MeTtoab! CTPOK

Teopusa. Metoabl pabOThI CO CTPOKOHA.

Ilpakmuka. IlpumeHeHue METONOB CTPOKU. Pelienue 3anay.
4. Oynkyuu

Ocnogenvie nouamus: TOANPOrpaMMa, (YHKIMS, HOpOLEAypa, pPEeKypcus,
ryOMHa peKypcuH, OOBSBIEHUE, OIpeAesieHHEe M BbI30B (YHKUMH, BO3BpaT
3HaYeHUH, IN100aJIbHBIE U JIOKAJIbHBIE IIEPEMEHHBIE, IIEpeIada apaMeTpoB, padboTa
C MaMsThiO, Tpad BHI30BOB, CTEK BHI30BOB, MOIUMOP(HU3M QYHKUUNA, YTHHAS

Tunu3anus, lambda-gyHkiuu.
4.1. IlapagurmMa ¥ NpeMMylIeCTBA CTPYKTYPHOI0 POrPAMMHUPOBAHU S

Teopusa. O630p napaaurm nporpaMmupoBanusi. OcOOEHHOCTH TPUMEHEHUS
SI3bIKOB TTPOTPAMMUPOBAHUS.

42.Tpagp wu crek BbI30BOB QyHknuii. QOQO0JacTM BHAMMOCTH
nepeMeHHbIX

Teopus. llpumenenue cTek U rpad BbI30BOB (YHKIIUM.
Ilpakmuka. BpinoJIHEHNE TPEHUPOBOYHBIX YIIPAXKHEHHI.

4.3. Ilpsimasi pekypcus

Teopusa. IlonsaTue NpsiIMON PEKYPCUU U €€ IPUMEHEHHUE.
Ilpakmuka. BbIIIOJITHEHUE TPEHUPOBOYHBIX YIIPAXKHEHUIM.

4.4. KocBeHHasi peKkypcusi
Teopusa. IlonsiTHEe KOCBEHHON PEKYPCUU U €€ TPUMEHECHUE.

Ilpakmuka. BbIIIOJITHEHUE TPEHUPOBOYHBIX YIIPAXKHEHUIM.

Ilpakxmuueckue 3anamus k memam 4.2.,4.3.,4.4.. HaxoxaeHue CyMMbI YuCell.
Brruncnenue crenenu. Yuciaa Pudbonauyun. XaHonckue OalHu

Hcrnons3oBanne OMOIMOTEKH MaTeMaTHIeCKUX pyHKIMA. Pemenne 3agaq
MOBBIIIICHHON TPYIHOCTH.

5. Cnucku u Kopmeicu
OcHogHble noHAmMuUs. CIIUCOK, KOPTEXK, AIEMEHT CIIMCKA U KOPTEkKa, MHICKC,

Cpe3 CIIHCKa, MAaTpullda, MHOTOMEPHBIA CIOUCOK, COPTHUPOBKA, CJIO0XXHOCTb
aNrOpUTMa, YCTOWYUBOCTH COPTHUPOBKH, KBaJpaTUyHAs, OBICTpas, CUHXPOHHAS,
ropaspsiiHasi COPTUPOBKH CIIMCKA, CIIy4YalHOE NEPEMEIINBAHUE.

5.1. Cnucku u koprexu B Python. Cxoacrsa u pasiaudus
17



Teopusn. llpencraBieHue CcHUCKa W KOpTEXa B IaMATH KOMIIBIOTEPA,
CXOZCTBA U PA3JIHYUI.

5.2. Onepauuu co cnucKamu

Teopua. CriocoObl 3amoigHeHUsl chucka (C KiIaBuatypbl, u3 (aiina,
ClIy4yalHBIM 00pa3oM, 1o dhopmyre).

Ilpakmuka. Pemienue 3amady Ha BBOJA-BBIBOJ 3JIEMEHTOB OJHOMEPHOTO U
MHOTOMEPHOTO CITHCKA.

5.3. Cpe3bl cIUCKOB

Teopusa. Metoabl paboOThl CO CHUCKOM M KOpTexeM. MeToibl COPTUPOBKHU
CIIUCKA.

Hpakmuka. Pemienue 3a/1a4 Ha BBOJ-BbIBOJ 3JICMCHTOB OJTHOMCPHOT'O 1
MHOTOMCPHOT'O CITMCKAa U KOPTECKa, Hp606p330BaHI/I€, IMOUCK, 3aMCHY, ITOACHYCT.

5.4. Matpuupl. Onepanumn HaJ MATPUIIAMU
Teopus. BeruucneHue CI0XKHOCTH alirOpuT™Ma. MHOTOMEpPHBIE CITUCKH.
Ilpaxmuka. Pemienue 3a/1a4 MOBBIIICHHON TPYAHOCTH.

6. Cnoeapu u muosrcecmea
OCHOBHBIE TIOHATHS: CI0BAPL, MHONCECMBO, KU, KOOUPOBAHUE.

6.1. CaoBapu

Teopus. llonstue cnoaps. Crioco6s! co3nanus. CioBaps, NIpeUMyIIecTBa U
HEJOCTAaTKU, METONbl paboTel co cioBapeM. CloBapu €O CMEIIAHHBIMU
3HaueHussMU. KoaupoBanue u A€KOJUPOBAHUE TEKCTA.

Ilpakmuxka. PemieHnue 3amad Ha 3aloJIHEHHE, NpPeoOpa3oBaHHE, TOUCK,
3aMEHY, MOJICUET, BEIBOJ JJIEMEHTOB CIOBapSI.

6.2. MHuo:xecTBa

Teopusa. Ilonatue w™HoXxecTBa. Co3JaHME MHOXECTB. MHOXKECTBO,
IIPEUMYIIECTBA U HEIOCTATKH, METOIbI PA0OTHI C MHOYKECTBOM.

Ilpakmuka. Pelienve 3a1a4 MOBBIIIEHHON TPYAHOCTH.

7. Obvekmno-opuenmuposarnnoe npozpammuposanue (OOII)
Ocnosnvie nouamus: OOIL, knacc, meton INIT, sk3eMIuisip, HacIemoOBaHuE,

NOoJUMOP(PU3M, HCKIIOUCHHs, BUKET, HUHTEpeEnc, COOBITHE, TEXHUYECKOE
3aJlaHne, MPOEKT, MPOESKTHAS JAEATETHHOCTD, BUJIBI TIPOEKTOB.

7.1. Kinaccol B Python
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Teopusa. 1lonatusa «xiace», «meron INIT», «3k3emIuiAp», «HACIECTOBAHUE,
«MOIUMOP(U3MY»,  «HUCKIIOUCHUS», «BHJKET», «UHTepdenc», «uHTepdency,
«COOBITHEY.

7.2. PazpabdoTKa cOOCTBEHHOI0 KJIacca
Teopua. Ilpunuunel pa3paboTku cobcTBeHHOro kiacca. OOpaboTka u

reHepanus uckirodeHud. Bumker, meroasl Bujkera. ['paduyeckas Oubamoreka
tkinter, ximacc Tk. Cuctemubie MeToabl. COOBITHS.
Ilpakmuxa. Co3nianrie COOCTBEHHOTO KJlacca.

7.3. Pazpa0doTka 1 nporpaMMHpOBaHUe COOCTBEHHOT0 MIPOEKTA

Ilpakmuxka. BpiObop Buma u Tembl mpoekTa. CoOCTaBICHHE TEXHUUYECKOTO
3aganus. [IporpammupoBanue. Pa3paboTka TEeXHUYECKOW JOKYMEHTAIlMU U
MpPE3EHTAINKU TPOEKTAa.

8. Ilooeeoenue umozog
8.1. 3ammTa MHAMBHUAYAJBHOIO MPOEKTA.

OpraHu3anMoHHO-NIeJArornyecKue yCJa0BUS pPeain3aluu NpOrpaMmabl.

3aHATHSA IMPOBOAATCA B CIICAYIOIINX (bopMaX: JICKOUH, CCMUHAPBI,
IMPAKTUYICCKUC 3alaHUA.

Jluoakmuueckuti mamepuan, HEOOXOIUMBIN JJIs POBEICHUSI 3aHSITHI:
- KpaTKH€ KOHCTIEKThl MAaTEPUAJIOB JIJIS JICKIIHIA;

- pacnevyaTky 3aJlaHui JJ1s1 PAKTUKYMOB;

- MIPE3CHTAIIMOHHBIC MaTEPHAIIBI JIsl 0ObSICHEHNS,

- KapTOUYKHU C UHAMBUIYAJIbHBIMU 3aJJaHUSIMU.

Texnuueckoe OCHAUleHue 3anaAmul.

- KOMIBIOTED ISl AEMOHCTPALWHU PE3CHTALIHM;

- IIPOEKTOD;

- paboune KOMIBIOTEPHI yYaIIUXCS JJIA pabOThI C JOCTYNOM B
HNutepner;

- IIPUHTED IS pacleyaTKy 3a1aHuM.

O:xunaemMple pe3yJbTAaThl H CIIOCOOBI ONMpeaeTeHusT UX
pe3yJbTATUBHOCTH

[To uToram peanuszanuu NporpaMmsl, yyariuecs
OyayT 3HATh:
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* IPUHLIMIIBI TPOrPaMMUPOBaHUS Ha si3bike Puthon;

* OCHOBBI IU3aHHEPCKOTO OPOPMIICHUS CO3/IaHHBIX TTPOTPaMM.

[lo utoram peanuzanuu NporpaMMel, yyaliuecs

OyAyT yMeThb:

* IPOM3BOJUTH YTEHUE U 3aIIUCh TPOrpaMm Ha si3bike Puthon;
* 3aIyCKaTh U OTJIAKMUBATH MPOTPaAMMY.

DopMbl onpeaesieHus pe3yJIbTATUBHOCTH 00y4eHUsA

PGSYHBTaTBI OCBOCHMU: IIPOTPAMMBI OTCIIC)KHUBAKOTCS 11O UTOT'aM OIIPOCOB,
BBITIOJITHCHUA ITPAKTUICCKUX SaﬂaHHﬁ.

(I)OpMIxI aTTeCTallui U1 OICHOYHBIC MaTEPHAJIbI

B npouecce peanuszanuy nporpaMMsl peIyCMOTPEHBI CIECIYIOIINE BUIbI
KOHTPOJIS:

- 6X00HOIl KOHMPOIb NPOEOOUMCA C LIETIBIO ONIPEAEICHUS YPOBHS 3HAHUN
yuanuxcs (IIpunoxenue Ne 1);

- npomeofcymounblﬁ KOormpoJib TIPOBOAUTCA PCETYSIPHO HaA 3aHATHUAX C
HOCJIbIO OMPCACIICHUA CTCIICHHM YCBOCHUA MaTCpHajia B (1)0pMC OoIpoca, pCIICHUA
3a1a4 1 IPAKTHUUICCKHUX 3aHaHHﬁ;

- UM 020806l KOHmpOJib — 3all1UTa IIPOCKTA.

®opMbl OABEICHUS UTOT0B PeaJn3alui MPOrpaMMbl
Pe3ynpTaTel 00yueHuUs 10 IpOrpaMMe BBISBIISIIOTCS TIO UTOTaM MPOBECHUS
OJINMIINAJ, COPEBHOBAHUI 110 MPOrPaMMHPOBAHUIO, 3ALIUTHI IPOEKTA.
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PA3JAEJI Ne2 «KoMIuieke OpraHu3alMOHHO-TIeJArOrHYeCKHUX YCJIOBHUH.

2.1. Kanenpapublii yueOHbIH rpaguk

N Tema 3ansTUA Kon- | ®opma 3anarus DopMBbI KOHTPOJIA [Hara [Hara IIprunnel
n/m BO [Inanupyem | dakTtuyec | MU3MEHEHU
4acoB as (4ucio, Kast s 1aThl
MECHIII) (auco,
MECSIII)
1 Beoanoe 3anstue. Muactpykrax no Th. 1 Teopernueckoe [Iemarornueckoe
SI3bIK iporpammupoBanus Python. HabmoeHue, oecena
JlocToMHCTBA U HEJIOCTATKH.
2 Ob6nacTtu npuMeHeHus. IHTepaKkTUBHBIH 1 KomOunupoBan [Iemarornueckoe
PEXHUM pabOThI TPOrPAMMBI. HOE HabmoeHune, oecena
3 YcTaHoBKa S13bIKa IPOTPaMMUPOBAHUS 1 [Ipaktnueckoe | Ilpakruueckas padota
Puthon 3.5 u cpezpl mporpaMMUpOBaHUS
WingIDE 100. Peructpanus na Uatepuer-
pecypcax.
4 Oco06eHHOCTH BBO/1a-BBIBO/IA. 1 KomOunupoBan | IIpaktudeckas pabora
BxoHOM KOHTPOJIb. HOE Tect
5 BBoJ1 ¥ BBEIBO YHCIOBOM HH(POPMALUH. 1 TeopeTrnueckoe [Tegaroruueckoe
HaOIIoIeHue, Oecena
6 TpennpoBoyHOE 3a/1aHKE HA BBOJ U BBIBOJ ITpaktuueckoe | Ilpakruyeckas pabora
YHUCI0BOM MH(OpPMALIHH.
7 CraHzapTHbI€ ONEpALUU C LEJIBIMUA U 1 Teopernueckoe [Tenaroruueckoe
JEeWCTBUTENIbHBIMU YHCIIAMHU. HaOmrozeHue, 6ecena
Cruns nporpammupoBanus Python (PEP 8).
8 Pemienune npocThIX 3a/1a4 B UHTEPAKTUBHOM 1 [Ipaktuyeckoe | [IpakTuueckas pabota
pexume.
9 YcnoBHas U MUKJINYECKas HHCTPYKLIUU. 1 Teoperuueckoe Omnpoc
KackaHOCTB U BJIOKEHHOCTD
QITOPUTMUYECKUX MHCTPYKLUH.
10 Lluxn while. Teopus uncen. @unprparys 1 Teopernueckoe [Tenaroruueckoe

IIOTOKA YMCCII.

HaOIoeHue, Oecena

11




11

Pemrenue 3a1a4 Ha aHAIU3 YKCEIl IOTOKA U
nenounciennon apudpmernku (HO u
HOK)

[IpakTueckoe

[IpakTuyeckas pabora

12

Pemenue 3a1a4y Ha aHaIU3 4KceN MOTOKA U
LEJIOUHCIICHHON apu(MeTHKH (ITpoBEpKa
YHCJIa HAa IPOCTOTY)

[IpakTueckoe

[IpakTuyeckas pabora

13

Pemrenue 3a1a4 Ha aHaNM3 YKCEN MMOTOKA U
LEJIOYHCIICHHON apuMeTHKH (AJITOpUTM
EBxnmnna)

[IpakTueckoe

[IpakTnueckas padbora

14

Pemenue 3a1ay Ha aHaIU3 YKMCe MOTOKA U
nenounciienHoi apupmerukn (Haxoxnenue
MaKCUMyMa 1 MUHUMYMa)

[IpakTueckoe

[IpakTnueckas padbora

15

Hukn for. Teopus uncen. GunpTpanus
notoka guces. HOJI u HOK. TIposepka
YyHucia Ha mpocToTy. AnroputM EBkiuaa.
HaxosxneHne MakciMyma 1 MUHAMYyMa.

Teopernueckoe

ITenarormdueckoe
HaOJIIoIcHuEe, Oecena

16

Pemenue 3agay Ha aHaMU3 YUCEN MOTOKA U
[IETIOYMCIICHHON apr(METHUKH TTOBBITIICHHOM
tpynnoctu (HO/[ u HOK).

[IpakTHueckoe

[IpakTnueckas pabora

17

Pemenue 3agay Ha aHanU3 4uCeN MOTOKA U
[IETIOYUCIICHHON apr(METHKH TTOBBITIICHHOM
tpyaHoctu (IIpoBepka uncia Ha IPOCTOTY).

[IpakTyeckoe

[IpakTrueckas pabota

18

Penenue 3a1a4 Ha aHaM3 YKMCEN MMOTOKA U
[EJIOYHUCIICHHON apu(METHKH MOBBIIIICHHON
TpynHocty (Anroputm EBkinna).

[IpakTyeckoe

[TpakTrueckas paboTa

19

Pemenne 3a1a4 Ha aHAIM3 YKMCEN IOTOKA U
LEeJOYNCICHHON apU(pMETHKH NOBBIIICHHON
tpynHoctu (HaxoxkneHne MakcuMyMma u
MUHHUMYMA).

[IpakTyeckoe

[TpakTuueckas paboTa

20

ITonsarue JIATEPAJIBI CTPOK».

TeopeTnueckoe

Ilenarornyeckoe
HaOIoaeHue, becena

21

BBoxa-BeiBOg CTPOKH. Pemenne 3amau Ha
BBOJ CTPOKH, TIOUCK NOACTPOKH.

[IpakTueckoe

[IpakTnyeckas paborta

22

cDOpMElTI/IpOBE].HI/IC CTPOKH.

Teopernueckoe

Ilemarornueckoe
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HaOronenue, becema

23 [IpeobpazoBanue crpoku. Pemenue [Ipaktuyeckoe | [IpakTuueckas pabota
YIPA)KHEHU.

24 Metomapl paboTBI CO CTPOKOHA. TeopeTrnueckoe [lenaroruueckoe

HabOmroneHnue, decena

25 MeTo b1 paboTHI CO CTPOKOU. Perrenue [Ipaktuueckoe | IIpaktuueckas pabota
3azad.

26 [IpumeHeHne METO10B CTPOKHU. TeopeTrnueckoe [lenaroruueckoe

HabOmrofenue, decena

27 [Ipumenenne meToa0B CTpOKU. Pemenue [Ipaktuueckoe | IlpakTuueckas padota
3azad.

28 O0630p mapaaurm NporpaMMHpPOBaHHUSL. TeopeTrnueckoe Ompoc
Oco0eHHOCTH TPUMEHEHHUS SA3bIKOB
MIPOrPAMMHUPOBAHHSL.

29 [Ipumenenne cTek W Tpad BHI3OBOB Teopernueckoe [Temarornueckoe
GyHKIIHH. HaOJIIoeHue, Oecena

30 Brimonnenue TPEHUPOBOYHBIX [Ipaktnueckoe | IlpakTtuueckas pabota
YIPaXXHEHUH.

31 [TonsiTue  mpsMol  pekypcun U €€ Teopernueckoe Ilenaroruueckoe
MIPUMEHECHHE. HaOroIeHue, Oecena

32 Brinosinenue TPEHUPOBOUHBIX [Tpaktuueckoe | IIpakTtuyeckas paborta
YIpaXHEHUH.

33 CriocoOsr 3ar0JHEHUs CIUCKA (c Teoperuueckoe [Temarornueckoe
KIaBUaTypel, u3 ¢aina, ciaydallHbIM HabmoeHune, oecena
obpazom, 1o Gopmye).

34 Pemenue 3amau Ha BBOJ-BBIBOJ] JIEMEHTOB [Ipaktuueckoe | IlpakTuueckas pabota

OJHOMCPHOT'O U MHOTOMCPHOTO CITMCKaA.
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35 Beluncienue cokHOCTH aJITOPUTMA. Teopernueckoe Ilenarornyeckoe
MHOTOMEpHBIE CIHCKH. HaOmroneHue, 6ecena
36 Br10op Bua U TEMBI TPOEKTA. [Mpaktuueckoe | Ilpakruueckas paboTa

[IporpammupoBanue. PazpaboTka
TEXHUUECKOM JAOKYMCHTAIIUU U
IPe3eHTalH IPOEKTa. 3aluTa
HHIUBUAYAJIBHOI'O IIPOCKTA.

CocraBieHHE TSXHUUECKOTO 3aaHu.

\ Hroro

| 36
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2.2. YcioBus peaju3anuy nNporpaMmmbl

Mamepuanvho-mexnuueckoe obecneuenue:

- CTOJIBI JIJIsl KOMITBIOTEPA;

- KOMITbIOTEPHBIE CTYJIbS;

- mKadbl U1l TMJAKTUYECKUX MAaTEPUATIOB, TOCOOUH;

- cnenuanbHas M HAy4YHO-TIONMYJIApHAas JUTepartypa Ui mejarora u
yUYaluxcs;

- KaHLITOBAaphI;

Hughopmayuonnoe obecneuenue:

— NEePCOHANBHBIN KOMIIBIOTEDP (HA KaXKJOTO YYaCTHUKA);

- MYJIBTUMEIUNHBIA [IPOEKTOD;

- BUJIEOMAaTepUasbl pa3HOM TEMATUKHU 10 IPOrPaMMe;

- OpPI'TEXHUKA;

- BBIXOJ B ceTh Internet;

Annapammnoe oboecneuenue:

- IIpoueccop ne Huxe Core2 Duo;

- O6bem onepatuBHOM mamsatu He HIke 4 ['0 DDR3;

- JluckoBoe nmpocTpaHcTBO Ha MeHee 128 I'0;

- MoHuTOp 1uaroHanpo Ha MmeHe 19°;

Ilpozpammnoe obecneuenue:

- Onepanuonnas cucrema Windows 7 IlpodeccronanbHast uin BbILIE;

— Nurtepriperarop Python Bepcuun 3.7 u BhIIIIE;

— IDE JatBrainsPyCharm;

— FoxitReader wiu apyroit npocmoropiiuk PDF (haiinos;

— WInRAR;

- [TakeT ouCHBIX TIpOrpamMm;

- Adobe Photoshop wim npyroii pacTpoBsiii rpaduuecKuil peIaKTop;

- JIro6oit Opay3ep aJis HHTEPHET cepduHTa.

2.3. ®opmbl aTTecTANNH (KOHTPOJIA)

BxoasimuMii KOHTPOJIb OCYLIECTBISCTCS NPU KOMIUIEKTOBAHWUU TPYIIBl B
Hayaje y4eOHoro rojaa. [[/enb— onpenenuTh UCXOAHBIN YPOBEHb 3HAHHUM ydalllnxcs,
onpenenuTh POpMBI U METOIBI paOOTHI ¢ YUAIITUMHUCS.

Dopma KOHmMpOoJis: TECTUPOBAHUE.

Texkymuid KOHTPOJIb OCYIIECTBISECTCS IMOCIE W3YyYEHUs OTICIBbHBIX TEM,
pasgena mporpamMMmbel. B mpakTH4ecKOoW — IESATENbHOCTH  PE3YJbTATUBHOCTH
OLICHUBAETCSI KAYECTBOM BBIMOJTHEHUS MPAKTUYECKUX PabOT, MOUCKY U OTOOpY
HEOOXOIMMOTO MaTepuana, YMEHHIO paboTaTh C pPa3IUYHBIMA HCTOYHUKAMU
uHQopMaIuu. AHATM3UPYIOTCS TOJIOKUTENbHBIE W  OTPHUIATENIbHBIE CTOPOHBI
paboThl, KOPPEKTUPYIOTCS HeAOCTaTKU. KOHTpOJb 3HAHMI OCYILECTBISIETCS C
MOMOIIBI0 3aJaHUl meaarora (pelieHue MPaKTHYECKUX 3aJad CpPeJICTBAaMU SI3bIKa
MPOrpaMMUPOBAHUS); B3aUMOKOHTPOJISL, CAMOKOHTPOJISI U Jip. OHU aKTUBU3UPYIOT,
CTUMYJHUPYIOT pabOTy y4alllMXCs, MO3BOJIAIOT 00Jiee MOJTHO MPOSABIATH MOTYyUYECHHbIE
3HaHUS, YMEHUS, HABBIKU.

IIpoMexyTOUHBIH KOHTPOJIb OCYIIECTBIsIETCA B KOHIIE | momyroaust yueGHOTO
roja.
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dopma KOHTPOJIS: TECT, PEIICHHE MPAKTUYECKUX 3aJad CpPEJCTBAMHU S3bIKa
MIPOrpaMMHUPOBAHUS.

HToroBblii KOHTPOJIb OCYIIECTBIISIETCS B KOHIIE Y4eOHOTO roja.

dopma KOHTPOJIS: 3al[UTa TBOPUYECKOTO MPOEKTA.

OTtcnexuBaHue JIMYHOCTHOTO Pa3BUTHS YYAIIUXCSl OCYIIECTBISETCS METOJIOM
HaOI0/IeHus], aHKeTHUpoBaHus. [lo uToram mepBOro MOMYrofuss U MO UTOraM roja
3anoniHgeTcs «JluarHoctuyeckass Kapra», B KOTOPOM MPOCTaBISETCS YpPOBEHb
YCBOEHUS MPOTPAMMBI KaXKJIbIM y4allUMCsl 00beTMHEHUS.

2.4. OueHo4YHbIEe MaTEPHAJIbI

Bxoasimmii KOHTpOab: Tecmuposanue ([lpunoscenue 1)

IIpoMexyTOUHBIIH KOHTPOJIb: Tecmuposanue, peuierue 3a0au
(IIpunooicenue?)

HTOroBulii KOHTPOIb: yuawumcs npeoiazaemcs CamocmosmeibHo 8blopamo
memy MmMBOpPYeCcKo20 NPOeKma U HA OCHOBAHUU MeMbl pazpadbomams HpOSPAMMY,
NOACHUMENILHYIO 3aNUCKY, NPEe3eHMayuio.

2.5. MeTonuveckoe obecnevyeHmne

[Iporpamma pa3paboTaHa Ha OCHOBE KOHIIENTYaJIbHBIX TMOJIOkKeHU CTpaTeruu
WHHOBAIIMOHHOTO pa3Butusi Poccutickoit @eneparuu Ha nepuoa Ao 2020 roxa.

MeTtoabl 00y4eHust:

1. CrnoBecHblif: 00BSCHEHHME HOBOTO Marepuaja; paccka3 OO030pHBIM s
PaCKpBITUSI HOBOW TeMBI; O€CeIbl C yUallUMUCS B MPOIECCE U3YUCHUS TEMBI.

2. Harnsguelii: npuMeHeHHE JIEeMOHCTPAIlMOHHOIO Marepualia, HarjsIHbIX
oCoOMiA, Mpe3eHTAIUM 110 TeME.

3. IlpakTuueckwii:  WHIUBUAYyaJlbHas W COBMECTHas  MPOJYKTUBHAs
NEATEbHOCTD, BHITIOJIHEHUE YUAIIUMUCS OMPEACICHHBIX 3alaHU, peIlIeHuE 3ajay.

4. VIHTEpakTHBHBIA: CO3/IaHUE CHEHUAJIBHBIX 3aJlaHUl, MOJCIUPYIOMINX
peaIbHYIO0 JKM3HEHHYIO CHUTYallUl0, U3 KOTOPOW YyyallMMCs Tpejjiaractcs HaWTH
BBIXO/I.

TexHnosornu:

1. Texuomorust TMPOOJEMHOrO JUayiora. Y4alluMcs HE TOJIBKO COOOIIArOTCS
TOTOBBIC 3HAHMS, HO M OPraHM3YETCs Takas MX JIEATEIBHOCTh, B MPOIECCE KOTOPO OHHU
caMu JIeJaloT «OTKPBITHSY, Y3HAIOT YTO-TO HOBOE M MCHOJIBL3YIOT MOJYyYEHHBIC 3HAHUS U
YMEHUS JIJIs1 pEIICHUS dKU3HEHHBIX 3a/1a4.

2. TexHomorusi KOMUIGKTUBHOTO B3aMMOOOYYCHHS («OPTaHW30BAHHBIA JTHAJIOT,
«CcoYeTaTeIbHBIH JUANOry», «KOJUIEKTUBHBIM crmocod oOydenus (KCO), «pabora
yJamnuxcs B Tapax CMEHHOIO COCTaBa») IO3BOJSET IUJIOAOTBOPHO pa3BUBAThH Y
00y94aeMBbIX CaMOCTOSTEIIPHOCTh U KOMMYHHUKATHBHBIC YMCHUSI.

3. Urposas texnomnorus. Urposast hopma B 00pa3zoBaTeTbHOM TPOIIECCE CO3MAETCS
TP TTIOMOIITY UTPOBBIX MPUEMOB 1 CUTYAIIU, BHICTYTIAIOIIUX KaK CPEJCTBO MOOYKICHUS
K jgesreibHOCTH. CriocOOCTBYET Pa3BUTHIO TBOPUYECKUX CIIOCOOHOCTEH, MPOTYKTHBHOMY
COTPYJHUYECTBY C APYTUMH ydamuMmucs. Ilpuydaer K KOJJICKTHBHBIM JIEHCTBUSIM,
MIPUHATHIO PEIICHUM, YYUT PYKOBOJAWTH M TOAYMHATHCH, CTUMYJIUPYET MPAKTUUCCKUE
HABBIKH, Pa3BUBACT BOOOPAXKEHHE.

4. DneMeHTBhI 370pPOBBhECOEPETAIONINX TEXHOJOTHN SBISIOTCS  HEOOXOIUMBIM
YCJIOBHEM CHIDKEHHS YTOMIIIEMOCTH 1 TIEPErPy3KH yUaIuxcsl.

5. IlpoekTHas TEXHOMOTHSA TIpeAjIaracT TMPAKTUYSCKHE TBOPUYECKUE 3aJaHMUS,
TpeOyIoIIKe OT YJalIuXCsl UX MPUMEHEHUE Ui pelieHrs] POOIeMHBIX 3a/1aHuM, 3HAHUS
MaTtepualia Ha JaHHbBIM ucTopuueckuii 3Tan. OBlaneBas KyJIbTypol HPOEKTHPOBAHUS,
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IIKOJIbHUK MPUYYAeTCsl TBOPYECKU MBICIUTh, MPOTHO3UPOBATh BO3MOKHBIE BApUAHTHI
PELLEHHs CTOSLINX MEPEe] HUM 3a/1a4.

6. HMupopmMamoHHO-KOMMYHHUKALIMOHHBIE TEXHOJIOTUN AKTUBU3UPYIOT TBOPUYECKUI
MOTEHLIMAJT yYallUuXCsl; CIOCOOCTBYET PAa3BUTHIO JIOTHMKH, BHUMAHUSL, PEYH, TIOBBILICHUIO
KayecTBa 3HAHWW; (POPMUPOBAHMIO YMEHHMS MOJIb30BATHCS MH(POpPMALUEN, BEIOMpaTh U3
Hee HeoOXOAMMOE NJisl NPUHSTHS pellieHus], padoTaTh CO BCEMH BUJAMHU MH(pOpMAIHH,
MPOrpaMMHBIM 00ECTIEYEHUEM, CTIEIIMATBHBIMU ITPOrPaAMMaMH U T.I.
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2.6. Cniucok ureparypbl

Hopmamueno-npaeosvie akmot u 00OKyMeHmbl
1. @OenepanbHblii 3akoH «O0 oOpa3zoBanunm B Poccuiickoit ®denepauum» OT
29.12.2012 Ne 273-®3
2. [Tpuka3 MunucrepctBa oOpa3zoBanus u Hayku PO ot 29.08.2013 Nel008 «O0
YTBEP)KJIECHUU TMOpsIKA OpraHU3allMkM W OCYILIECTBIEHUS  00pa30BaTelIbHOU
JESATENBHOCTHU IO IONOJHUTEIBHBIM 0011e00pa30BaTEIbHBIM IPOrpaMMaM».
3. [Tucemo MunuctepcTBa ob6pazoBanus Poccuiickoit ®deneparuu ot 18 uroHs
2003 No28-02-484/16  «TpeboBaHus K  coAepkaHHIO U OPOPMIICHUIO
o0pa3oBaTeIbHBIX IPOrPAMM JIONOJHUTEILHOTO 00pa30BaHus JETE»,
4. [locTanoBienne  ['mMaBHOrO  TOCyJapCTBEHHOIO  CAHUTAPHOTO  Bpaua
Poccuiickoit ®enepanuu ot 4.07.2014 r. «O06 yrBepxkaenun CaulluH 2.4.4.3172-14
«CaHUTapHO-3IUAEMHUOJIOTUYECKHE TPEOOBAHUS K YCTPOMCTBY, COJIEPKAHUIO U
OopraHu3anuu pexuma padoTel 00pa3zoBaTEIbHBIX OpPraHU3ALMKN JIOMOJIHUTEILHOIO
o0pa3oBaHUs IETEH».
5. Crtparerusi ”THHOBAIIMOHHOTO pa3BUTHUsl Poccuiickoit Denepaiiuy Ha NEPUO 10
2020 roga. Pacnopsixenue npaButenbcTBa Poccuiickoit @enepannu ot 08.12.2011 Ne
2227-p.
6. Konuenuus pa3Butus AOMOIHUTENIBHOIO oOpa3oBaHus jaerei. Pacnopskenue
ITpaBurensctBa Poccuiickoit @enepaunu ot 24 anpens 2015 roma Ne 729-p.
7. «Ctpaterust pazButus BocnuTaHus B Poccuiickoii denepanuu Ha MEpUOJ 10

2025 roma». Pacnopsikenue IlpaButensctBa Poccuiickoit ®@enepamuu ot 29 mas
2015 roga Ne 996-p.

Jumepamypa 013 nedazoza
1. buzmu, [IpBung M. Python. IlogpoO6uswiii cnpaBounuk. — M.—CII6.:
Cumsoi-ITmroc, 2010.
2. JIytu, Mapk Python. CripaBounuk. — M.: Bunbsamc, 2015.

3. OdunuaneHblii caliT mporpaMmbl [DJEKTpOHHBIH pecypc] — Pexum
noctyna: https://docs.python.org/, cBoOOHBIHA.
4, Caiit, cpena pazpabotku I si3bika Python. [DnexTpoHHBIN pecype] —

Pexum moctyna: https://www.jetbrains.com/pycharm/?fromMenu, cBoGoaHBIA.

Jumepamypa 015 pooumeneii u yuauiuxcs

1. Caiir / cmpaBouHBIE MaTepUabI[ DIEKTPOHHBIN pecypc] — Pexum
noctyna: https://metanit.com/python/, cBo6oHBIH.

2. Caiir /  WHTepaKTUBHBIM  COOPHUK  3amad IS HPAKTHKH
MIPOTPAMMHUPOBAHUS [D7IeKTPOHHBIH pecypc] — Pexxum JOCTyIA:
http://pythontutor.ru/, cBoG0THBIH.

3. Caiit / AnanTuBHBIA TpeHaxkep Python[DnekrponHslit pecype]| — Pexxum
noctyna: https://stepik.org/course/431 , cBOOOIHBIN.

4, Caiit / cpema pa3paboTku s si3bika Python[DnekTponHbId pecype] —
Pexxum gocryna: https://www.jetbrains.com/pycharm/?fromMenu, cBoOOgHBI.

5. Caritnpoekra Open Book Project. Tlpakrnyeckue npumepsl Ha Python

Kpuca Meiiepca [DnekrpoHHbIii pecypc] — Pexxmm moctymna:openbookproject.net,
CBOOO/THBIH.
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https://www.jetbrains.com/pycharm/?fromMenu

Ilpunoscenue 1
Bxoasimuii KOHTPOJIb
Huskuii yposeHb: 0-70% BBINOJHEHHBIX 3a1aHUM;
Cpennnii ypoBeHb: 70-85% npaBUIbHO BBIITOTHEHHBIX 3aJaHUN;
Bricokuit yposens: 85-100% mpaBHIIBHO BBINOJHEHHBIX 3a1aHUIM.
Juas ygammxcs — 14-16 jger

‘ Damunius, Ums | ‘
1. W3 mpsmoyrosibHHKa BBIpE3ajy KBaJapaT CO CTOPOHOM X, MOIY4YHIAChH
¢urypa xak Ha pucynke. Yemy paBHa cymma uudp y?

X

123

112

| |

2. B andasute memenn mymba-tomba 32 6ykBbl. Jlr0060€e CI0BO B SI3bIKE
ATOr0 IUIEMEHH COCTOUT M3 MATH OYKB U JIODKHO OJMHAKOBO YHTAThCs CIIpaBa
HAJIEBO W CJIeBa HANpaBoO, MPU AITOM TMEpBbIE€ JBEe OYKBHI ClOBa 0053aTEbHO
pa3IUYarOTCs, a TPEThs COBIAAET C MSATOM.

K‘aKOBO MaKCHMaJIbHOE KOJIMYECTBO CJIOB ‘B ATOM SI3bIKE?

3. Kars naknemna Ha pynaeT TOHKHE TOMEpPEYHbIE KOJbIAa TPEX pa3HbIX
nBeToB. Ecim pa3pesars o cepbiM KOJIbIaM, MOTYYUTCS 25 KYCKOB pyJieTa, €Clu 1o
MaJIMHOBBIM — 47 KyCKOB, @ €CJIU 110 3€Je€HbIM — 31 KYCOK.

CKOJIBKO KYCKOB pyJieTa IMOJYYUTCS, €CIU pa3pe3arb MO KOJbIIAaM BCEX TPEX
IIBETOB?

Ilpumeuanusn

y“{TI/ITe, YTO HAKJIEUTh KOJIbIIO OJHOTO LIBIGTa Ha KOJIBLIO APYIOro HEJb3sl.

4, Ha pucynke mnoxkaszano pacmnonoxkenue ropogoB A, B, C u D u
pacCTOSTHHSI MEXTy HUMHU. TypHCT BBIXOIHUT W3 ropoaa B m cobOupaercs moceTutsb
OCTaJIbHBIE TOPO/JIa, MOOBIBAB B KAXIOM IO pasy.

KakoBa HauMeHbIasi BO3MOXKHAS JITTHHA MapIIpyTa, €CId OH XOYEeT 3aKOHYUTH
CBOH MyTh B TOM XK€ ropoje?

27
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5. Ourypku, obuieit maccoit 432 rpamma, Mpu MOMOIIM HEBECOMBIX HUTEH
U IUTAHOK coOpasii B KOHCTPYKLUIO, N300paxEHHYI0 Ha pUcyHKe. OKa3ajloCh, UTO BCE
e€ 4acTu HaxoJsATcs B paBHOBeCUU. CKOJIBKO BECUT poMO?

A&QZQZZ?ZZ&ZZ&Q

TBTEx T
|

6. JIroqu mepee3karT B ropojia, 3a ToJl YACIECHHOCTD JIFOACH yBauBaETCHI.
Ecnm mromu 3acenst Bech ropoa 3a 12 jeT, TO CKOJBKO JET MOHAA0OUTCS, YTOOBI
3aHSTh JUIIL TOJIOBUHY ropojia?

| |

7. CpaBHI/ITe Imaphbl CJI0B. CKOIBKO Cpcan HUX IMOJHOCTBIO I/I}ICHTI/IIIHLIX?
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 4eloBeK BBISICHSUIN, KAKOW CETOHS JIEHb HENIEIIH.

[Tepsbiii ckazan: «Ilocie3aBTpa — BOCKPECEHBEY.

Bropoii: «Buepa ObUT MOHEETBLHUK.

Tpertnii: «3aBTpa OyaeT cyo6oTay.

YetBepthlii: «3aBTpa OyAeT cpenar.

[Tarerii: «Buepa ObLT 4eTBEPTY.

[ecroii: «Ilo3aByepa OBLTO BOCKPECEHBE.

Cenpmoii: «Ilo3aBuepa Obua cpemar.

K‘aKoﬁ CEeroHs JCHb HEJEIIU, €CIIU TPOE olmn6a}0Tc;1?

8. BaM npennokeHbl HECKOJIBKO BBICKA3bIBAHWM M CIEICTBUE W3 HHX
(BBIIEIIEHO KUPHBIM).

Cornacusl 11 Bel ¢ 3THM ciiegcteueM?

1. Bce ki€npl — pactenus.
2. HekoTtopeie pacTeHust OBICTPO KENTEIOT.
3HAYNT, HEKOTOPBbIE KIEHBI OBICTPO KEJITEIOT.
Ia
Her
Q. I'ycenuna mporpeizaet 10J0K0 AUaMEeTpoM 6 CAHTUMETPOB HACKBO3b 3a

16 cexyHm, BbUIC3ast CHAPYKH ITOJTHOCTBIO.

N3BecTHO, 9TO cepeauHy s0JI0OKa OHa HAaYMHACT TPBI3TH yKe depe3 6 CeKyH.
MOCJIe Ha4aJIa My TH.

KakoBa nimHa ryceHuIlpl B CAHTUMETPAX?
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Ilpunoscenue 2
HUTOoroBbiii KOHTPOJIb
JAunarHocruyeckas Kapra

Ne/ | Ums Bxoasmas IIpomexkyrou- | UTorosas
n JAuarsocruka Has AUATHOCTHKA
AUATHOCTHKA
1
2
3+
Uroro B % H H
C C
B B

Pe3ynbTaTUBHOCTh OTCIICKUBACTCS C TIOMOIINBI0O KapThl HAOJIOJCHMIA, aHaau3a
y4acTHs JICTeH B COBMECTHOHN MPOJYKTHBHOM JCATEIBHOCTH, Pa3padOTKU U 3allHTe
TBOPYECKHX MPOCKTOB. YCBOCHHE MPOTPaAaMMBI BO3MOXKHO TI0 3-M YpPOBHSM: HU3KHM
(H), cpennnii (C), Beicokuii (B).
Huskuii ypoBeHb

Vuawuecs oonicnol snamol nonumams:
— TEXHHUKY 0€3011aCHOTO TIOBEJICHUS BO BPEMS 3aHSATHI;
- NpaBHjIa TIOBEACHHS B OOIIIECTBEHHBIX MECTaX,
- NOHATHE TIporpaMmMbl Python; 001Iyro CTpyKTypy IpOTpamMMBL;
- OCHOBHBIC TUIIBI JAHHBIX;
- orepaTop NMpUCBauBaHUS;
- Ha3HAYCHHE YCIOBHOTO OIEpaTopa;
- CTII0C00 3aIKCH YCIIOBHOTO ONIEpaTopa;
- JOTHYECKUN TUT JTaHHBIX;
- JIOTMYECKHE OTepaTopsl or, and, Not;
- OCHOBHBIC ITUKJIBI C YCIIOBHEM;
- OCHOBHBIC TIPaBHJIa 3aMKCH ITUKIIOB YCIOBHEM;
- dopmaT 3anucH IUKIIa ¢ TapaMeTpoM;
- NOHSITHE (PYHKIINH;
- OCHOBHBIC TIPUHIIUIIBI CTPYKTYPHOT'O MTPOTPaMMHUPOBAHUS;
- TIOHSATHE JIOKATBHBIX TICPEMEHHBIX ITOATPOTPaAMM;
- croco0 mepeaavyn mapameTpoB.
- Ha3HAYCHHUE CTPOKOBOT'O THITA JaHHBIX;
- OIepaTopbl ISl pabOTHI CO CTPOKAMMU;
- oTiepaly co CTPOKaMHu;
- crmoco0 ONMMCaHMus CIIHCKA;
- Croco0 OMMCcaHus KOPTEKa;
- croco0 OnucaHus CloBaps;
- OCHOBHBIC OTICpAIIVH, BHIMTOJHIEMBIC CO CIIMCKAMU, KOPTSKAMHU U CIIOBAPSMU;
- MOHSTHE MHOXKECTBA,
- CIIOCOOBI OIMMCAHUS MHOYKECTBA;
- OTIepaTopbl pabOTHI C MHOXECTBAMHU.
— YTO TaKOE€ CTHJIb IPOTPAMMHPOBAHWSI;
- MIpaBUJIa IMEHOBAaHUS OOBEKTOB;
— OCHOBHBIE PEKOMEHIAITNHY TIPY HAIMUCAHUHU TIPOTPAMM.

Yuawuecs oondcnvl ymemn:
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- NOHUMATh Yy4eOHyI0 3ajady, COXpaHATb €€ COJAepKaHue B Ipolecce ee
BBITIOJTHEHHUS TIO]T PYKOBOJICTBOM II€arora;

— paboTaTh B ape, Majoi rpymnre;

- BBITIOJIHUTH YCTAHOBKY IIPOTPAMMBI ITOJT PYKOBOJCTBOM I€1arora;

- BBITIOJIHUTH MPOCTEUIITYIO TPOrpaMMy B HHTEPAKTUBHOM cpere;

- HanucaTh KOMMEHTApUH B IPOrpaMMe M0 PyKOBOJACTBOM TI€/1arora;

- pelaTh 33a4u Ha HJIIeMEHTapHbIE JCHCTBHS C YUCIAMU;

- MCTIOJIH30BATh YCIOBHBIN OMEpaTop;

- OIIpeNeNATh BHJ IMKJIA, HaubOosiee yAOOHBIH A pelleHUs IOCTAaBICHHOU
3a]a4u;

- MCTIOJIB30BATh IIUKII C YCIIOBHEM I10]] PyKOBOJICTBOM IE€arora;

- OIIpENeNATh 11€JeCO00pa3HOCTh TMPHUMEHEHHUS U MHCIOJIb30BAHUS LHMKIA C
napaMeTpoM Ui pEIICHUs TOCTABICHHOW 3aJadd 10 HaBOMAAIIUM BOMPOCAM
TeJ1arora;

- CO3/1aBaTh U MCIIOJIH30BaTh OCHOBHBIC (DYHKIIHH;

- OIHCHIBATh U COCTUHSITH CTPOKH;

- HaXOJIUTh TIOJICTPOKY B CTPOKE C TIOMOIIIBIO TIe/1arora,

- HaXOJIUTh KOJIMYECTBO CIIOB B CTPOKE;

- BBOJIUTH Y BBIBOJMTH DJIEMEHTHI CITUCKA TI0J] PyKOBOACTBOM TE/Iarora;

- NPUBOJNTH TPHUMEPHI HCIOIH30BAHMUS BIIOKEHHBIX CIHUCKOB (MAaTpHIl) II0
HaBOSIIIUM BOIIPOCAM IIe/1arora;

- OIMCHIBATh MHOKECTBA O] PyKOBOJICTBOM II€1arora;

- OIPENeNATh MPUHAIICKHOCTD IIEMEHTa MHOKECTBY 110 HABOSIIIIM BOTIPOCAM;
- ONpENeNsATh BHUJA OMMOOK W HAXOAUTh OIIMOKHM B MporpamMme IOJ
PYKOBOZICTBOM II€JIarora;

- COCTABIISITh dJIEMEHTAapHBIE aJTOPUTMBI [T PELICHHUS 3a/1a4;

- PEaTM30BHIBATh AITOPUTMBI HA KOMITBIOTEPE B BUJIE IPOTPaMM, HAIMCAHHBIX HA
s3p1ke Python o pykoBoICTBOM Tearora.

Cpennuii ypoBeHb
Vuawuecs oondicnol s3mamol nonumams:
- OCHOBHBIC TIOJIOKCHHSI TEXHHUKH OE30IAaCHOCTH Ha 3aHATHAX, IIpaBUjIa
MOBEJICHUS B OOIIECTBEHHBIX MECTaX, IPaBUjIa JOPOKHOW OE30TIaCHOCTH;
- OCHOBHBIC TIPUEMbI B3aMOJICHCTBHS B TPYIIIIe CBEPCTHUKOB,;
- HOHSATHE TIPOTPAMMBI;
- CTPYKTYpY Iiporpammser Ha Python;
- pexxuMbl paboTs ¢ Python.
- THIIBI TaHHBIX;
- IeJIbIC, BENICCTBCHHBIC TUITBI TAHHBIX U OTIEPAIMH HAJl HAMU;
- orepaTop MpUCBauBaHUS;
- HA3HAYCHHE YCIOBHOTO OIEepaTopa;
- CTIOCO0 3aIKCH YCIIOBHOTO ONIEpaTopa;
- JIOTHYCCKUN THI JTAaHHBIX;
- JIOTHYECKHE OTepaTopsl or, and, not;
- IIUKJIBI C YCIIOBUEM U UX BHJIBI,
- Ha3HAYCHHE U 0OCOOECHHOCTH MCITOJIb30BAHMUS ITUKJIA C TTapaMETPOM;
- Gopmar 3amucH IUKIIA C TapaMeTPOM;
- MPUMEPBI UCTIOIB30BAHMS IUKJIOB Pa3IMYHBIX THIIOB.

— MOHATUE (PYHKIUU;
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- OCHOBHBIE CIIOCOOBI OMMCAHMS (PYHKIIHH;

— MPUHIIUIIBI CTPYKTYPHOTO MPOTPaMMHUPOBAHUS;

— MOHSATHE JTIOKATBHBIX MEPEMEHHBIX MOAIPOrPaAMM;

- MOHATHE (POPMaANTbHBIX U (PAKTUUECKUX MAPAMETPOB MOANPOrPAMM;

— croco0 nepegayu napameTpoB.

- Ha3HA4YeHHUE CTPOKOBOTO THUIA TAHHBIX;

- OIepaTopsbl JIJIsl pabOTHI CO CTPOKAMH;

— npoieaypsl U PyHKIUU 1Sl pabOThI CO CTPOKAMU;

- olepaluu co CTPOKaMu;

- CJIOKHBIE THUIIbI TaHHBIX;

- CII0CO0 ONMMCAHUS CITMCKA;

— croco0 J0CTyIa K 3JIeMEHTaM CIHCKa;

— Croco0 OINUCaHUs KOPTEKa;

— croco0 OINUCaHus CI0BAPS;

— OTIepaIliy, BHIMOJHAEMbIC CO CTUCKAMU, KOPTEKAMH U CIIOBAPSIMU;

— MOHSITHE MHOXECTBA;

- CIOCOOBI ONTUCAHUSI MHOKECTBA;

- OTepaTopbl pabOThl C MHOXECTBAMHU.

- YTO TaKO€ CTHJIb MPOTPAMMHUPOBAHUS;

- paBujia UMEHOBaHHS OOBEKTOB;

- OCHOBHBIE PEKOMEH/IAIIMY TP HAIMUCAHUU TIPOTPaAMM;

- OCHOBHBIE IIIary pabOoThI Ha/l MPOEKTOM, €ro Pe3eHTAIIIH.
Vuawuecs oondcnvl ymemo:

- YBOKHUTEIFHO OTHOCHUTCS K IPETOAaBaTENSIM U CBEPCTHUKAM;

- IPUMEHSITh HEKOTOPBIE MTPUEMBI JJOTHYECKOro (a0CTPaKTHOE) MBILIUICHHUS,

- KOHIIEHTPUPOBATh BHUMAHUE HAa OJHOM WJIU JIBYX OOBEKTaX;

- MOHUMATh MPUYNHBI yCTIeXa/HeycrneXa ¢ TOMOIIBI0 aHaIN3a Me1arora;

- BBITIOJTHUTH YCTAHOBKY MPOTPAMMBI;

- BBITIOJTHUTH MPOCTEHIIYIO TPOTrpaMMy B UHTEPAKTUBHOM CpejIe;

- HanMcaTh KOMMEHTapHUH B IPOTPaAMME;

- pelaTh 3a/1auv Ha AJIeMEHTapHbIe JEUCTBHSI C YUCIIAMU,

- UCII0JIb30BaTh YCIOBHBIM ONEpaTop;

- CO3/1aBaTh CJIOKHBIE YCIOBUS C MTOMOILBIO JIOTUYECKUX ONIEPATOPOB;

- OTpeNeNATh BHUJ IMKJIA, HauOojiee yMOOHBIN /I PENICHHS TMOCTAaBICHHOM

3a/1auu;

- UCII0JIb30BATh LMK C YCITIOBUEM,;

- ONpENEATh 1e1ecO00Pa3HOCTh MPUMEHEHUsS M MCIOJIb30BaHUSA LHUKIA C

rapaMeTpoM JJis pEeUICHUs TOCTAaBIICHHOM 3aJ/1auu;

- CO3/1aBaTh U UCHOJIb30BaTh QYHKIINH;

- UCIIOJIb30BaTh MEXaHU3M MapaMeTPOB JJiA Nepelayl 3HaUYCHUI;

- OMUCHIBATh CTPOKHU;

- COEIUHSTH CTPOKHU;

- HaxXOJIUTh JITTUHY CTPOKH;

- BBIPE3aTh YaCTh CTPOKU;

- HaXOJIUTh MOJICTPOKY B CTPOKE;

— HaXOJIUTh KOJIMYECTBO CJIOB B CTPOKE;

— OMUCHIBAThH CIIUCKHU;

— BBOJIUTH 3JIEMEHTHI CIIUCKA;

- BBIBOJUTD 3JICMCHTHI CITMCKA,
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— BBITIOJHATL TOMCK dJEMEHTa B CIIMCKE, MOMCK MHHMMyMa W MaKCUMyMa,
HAXOXKJICHUE CYMMBI SJIEMEHTOB CITUCKA;

— MCIIOJIb30BaTh BIIOKEHHBIEC CITUCKU;

— MIPUBOIUTH TPUMEPHI UCTIOIB30BAHUS BIIOKEHHBIX CITUCKOB (MATPHII);

— OTKCHIBATh MHOKECTBA;

- OTIPEACTATh MPUHAJIICKHOCTD AIEMEHTa MHOXKECTBY;,

— BBOJIUTH DJIEMEHTHI MHOXKECTBA;

— BBIBOJUTH AJIEMEHTHI MHOKECTBA.

- OTIPEIETATH BH]I OTMOOK M HAXOIUTH OIIMOKH B IIPOrpaMMe.

- COCTaBJISITh aNTOPUTMBI JJI PEIICHUS 3a/1a4,

- peaNM30BBIBATH AJITOPUTMBI HA KOMITBIOTEPE B BUJIE TIPOTPAMM, HAITUCAHHBIX HA
a3bike Python;

- OTJIQXXKUBATh M TECTUPOBATH MPOTPaMMBI, HalTMCAaHHBIC Ha s13bIKe Python;

- MIOHMMATh M COXPAHATH 1SN U 33/1a9U YIeOHOH NesSTEIHHOCTH B XO/I€ 3aHATHS;
— TUTAHUPOBATH CBOIO JIESATEIILHOCTH C TIOMOIIBIO B3POCIIOTO;

- COTPYAHHYATh C B3POCIBIMH W CBEPCTHUKAMU B TIPOIECCE BBIMTOIHEHHUS
y4eOHOM 3a/1auu;

— NOHMMAaTh TMPUYMHBI  ycliexa/Heycnexa Yy4eOHOW  JeSITEeNbHOCTH  TOJ
PYKOBOJICTBOM B3pOCJIOTO;

- JIeNIaTh BBIBOJIBI B XOJI€ TIOJMYYCHHBIX 3aJJaHUI; BRICTPAMBATH JIOTHUECKUE LIEITH
paccyXIeHuH MoJ] pyKOBOJICTBOM TEarora;

- BbIp@)KaTh TBOpPYECKHUE HJEH, pa3paboTaTh TBOPYECKUH MPOEKT Ha OCHOBE
obpasna;

- KOHCTPYKTHBHO B3aMMOJICHCTBOBATh B COCTaBE TPYIIbI B XOA€ PabOThl HAJ
IPOEKTOM.

Bbicokuii ypoBeHb
Vuawuecs oonicnol snamol nonumams:
- OCHOBHBIE TIOJOKEHUSI TEXHUKH OE30MacHOCTH Ha 3aHATHSAX, IIpaBHIIA
MOBE/ICHHsI B OOIIECTBEHHBIX MECTaX, MpaBWiia JOPOKHON 0e30MacHOCTH, MpaBHIIa
MTOBEJICHUS BO BPEMS YPE3BbIYalHbBIX IIPOUCILIECTBHM;
- IPUEMbI KOHCTPYKTUBHOTO B3aUMOJICHCTBUSI B TPYIIIE CBEPCTHUKOB,;
- MOHSITUE TPOTPAMMBI;
- CTPYKTYpY Iiporpammsl Ha Python;
- pesxxuMbl paboTsl ¢ Python.
- OO01IyI0 CTPYKTYPY IIPOTPAMMBI;
- THUIIbI JaHHBIX;
- 1eJIble, BEIIECTBEHHBIE TUIIbI IAHHBIX U ONEpally HaJl HUMU;
- omnepaTop NpUCBaNBaHUS;
- Ha3HA4YE€HHUE YCIOBHOTO ONEpaTopa;
- croco0 3aMucu yCIOBHOTO ONEPATOPA;
- JIOTUYECKUH TUT TaHHBIX;
- JIOTUYECKHE OTepaTopsl or, and, not;
- LUKJIBI C YCIIOBUEM U MX BU/IBI;
- MpaBUJia 3aMUCH IIUKIIOB YCIOBHEM;
- Ha3HAYEHUE U OCOOEHHOCTH UCIOJIH30BAHUS IIUKJIA C TAPAMETPOM;
- (opMar 3anucu HUKJIa C HapaMeTpPoM;
- MIPUMEPHI UCTI0JIb30BAHUS IUKJIOB PA3IMYHbBIX TUIIOB.

— MOHATUE (PYHKIUU;
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- CocOoObl OUCAHUS (PYHKIINH;
— MPUHITUIIBI CTPYKTYPHOTO MIPOTPAMMHUPOBAHUS;
— MOHATHE JIOKATBHBIX TICPEMEHHBIX ITOAIPOTPaMM;
— MOHATHE POPMATBHBIX M (PAKTHICCKUX ITapaMETPOB MOANPOTPAMM;
— croco6 mepeaavn napaMeTpoB.
- Ha3HAYEHUE CTPOKOBOTO THITA JAHHBIX;
- OTepaTopsl 7Sl paboOThI CO CTPOKAMU;
— npoieaypsl U PyHKIUU 1Sl pabOThI CO CTPOKAMU;
- OTIepaIfH CO CTPOKAMHU;
- CJIOXKHBIC THITBI TAHHBIX;
- CII0CO0 ONMMCAHUS CITMCKA;
- croco0 JOCTyTa K AJIEMEHTaM CITUCKa;
- croco0 OnMUCcaHus KOPTEKa;
— croco0 omMcaHus CIOBaps;
- OTiepalliy, BHIMOJIHIEMBIC CO CIIMCKAaMH, KOPTEKaMHU U CIIOBAPSIMHU;
— TOHSITHE MHOYKECTBA,;
— CIIOCOOBI OITUCAHUSI MHOYKECTBA;
- OIepaTopbl padOTHI C MHOXKECTBAMHU.
- YTO TaKOE€ CTHJIb TPOTrPAMMHPOBAHUS;
— IIpaBUJIa IMCHOBAHUS OOBEKTOB;
- OCHOBHBIE PEKOMEH/IALIUU MTPU HAMMCAHUU TIPOTPAMM;
- IpaBWJIa U Tanbl pabOTHl HAJ MPOEKTOM;
- IPUEMBI YCTICIIHON MPE3eHTAINU ITPOEKTa.
Vuawuecs oondcnvl ymemo:
- BBIMIOJTHUTH YCTAHOBKY MPOTPAMMBI;
- BBITIOJTHUTH MPOCTEHIIYIO TPOTrpaMMy B UHTEPAKTUBHOM CpejIe;
- HanucaTh KOMMEHTapUH B IPOTPaAMME;
- peniaTh 3a/1a4u Ha dJIEMEHTapHbIE IEUCTBUS C YUCIIAMU;
- UCIIOJIb30BaTh YCIOBHBIH OrepaTop;
- CO3/aBaTh CII0KHBIE YCIOBHS C TTOMOIIIBIO JIOTHUYECKUX OTIEPaTOPOB;
- OTpeNeNATh BHUJ IMKJIA, HauOoJjiee yMOOHBIN /s PENICHHS MOCTAaBICHHOM
3a/1auu;
- MCIIOJIb30BaTh LIUKII C YCIIOBUEM;
- OTIPEIENATh IIeNIeCO00PAa3HOCTh TMPUMEHEHUS W UCIHOJB30BaHUS IHMKJIA C
napameTpoM JIJIsl PEIIeHUs TOCTABICHHOMN 3a/1a4H;
- CO37aBaTh U MCTOJIb30BaTh QYHKIUY;
- MCIIOJIb30BaTh MEXaHU3M MapaMeTPOB IS Mepeaaun 3HAUYCHUM;
- OTHCHIBATH CTPOKH;
- COCIMHATH CTPOKH;
- HAXOAUTh JITTUHY CTPOKH;
- BBIpE3aTh YaCTh CTPOKH;
- HAXOJUTh TIOJICTPOKY B CTPOKE;
- HAXOJUTh KOJIMYECTBO CIIOB B CTPOKE;
- OTIHMCHIBATH CITUCKH;
- BBOJUTH SJIEMEHTHI CITHCKA,
— BBIBOJIUTH AJIEMEHTHI CITUCKA;
— BBITIOJTHATh TOMCK dJEMEHTa B CIMCKE, MOWCK MHHHUMyMa W MaKCUMyMa,
HAXO0XJICHUE CYMMBI 3JIEMEHTOB CIIVICKa;

- HCIIOJIB30BAaTh BIIOKCHHBIC CITMCKH,
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— MPUBOJUTH IPUMEPHI UCIIOJIB30BaHUS BIIOKEHHBIX CITUCKOB (MaTpPHIL);

- ONKCHIBATh MHOXKECTBA;

- ONPENENATh NPUHAIIEKHOCTD JIEMEHTA MHOXKECTBY;

— BBOJUTH 3JIEMEHTHI MHOXKECTBA;

- BBIBOJIUTH JIEMEHTHI MHOKECTBA.

- ONpEENATh BUJ OIIUOOK U HAXOJAUTh OIIMOKH B MPOTrpamMMe.

- COCTaBJIATh AJTOPUTMBI J1JIsl PELLICHUS 33]1aY;

- peanu30BbIBATH AJITOPUTMBI HA KOMITBIOTEPE B BUE MPOTpaMM, HAITUCAHHBIX HA
a3pike Python;

- OTJIQXKUBATh U TECTUPOBATH MPOTPaMMBbI, HallMCaHHbIE Ha si3bike Python;

— NOHUMATh YYEOHYIO 3a7auy, aHAIM3UPOBATH IOCTH)KEHHUE pe3ysIbTaTa;

- JIeNaTh BBIBOJIbI B XOJI€ MOJYYEHHBIX 3aJlaHU; CAMOCTOSITENIbHO BBICTPAUBATh
JIOTUYECKHE MU PACCyKICHUM;

— NOHMMATh MPUYMUHBI yCIleXa/HeycnexXa, KOHCTPYKTUBHO MPUHUMATH MPUYHHbI
Heycrexa, UCIIPABIIATh OUTMOKM ¢ MUHUMAJIbHBIM YYacTHEM IeJarora;

- IUIAHUPOBATh CBOKO  JIESITENILHOCTh, HAXOAUTh OPHUTHMHAJIBHBIE CIOCOOBI
BBITIOJTHEHUSI TTOCTABICHHOW TBOPUECKOM 3a/1a4u;

- co3aTh MPOEKTUPOBOYHYIO KOMaHy U OPTaHU30BaTh €€ JICSITeIbHOCTD;

- pa3paboTaTh TBOPYECKUM NPOEKT MO MPEUIOKEHHON WM CaMOCTOSITENIBHO
BBIOpAHHOI TeMe B COCTaBe TBOPUECKOM IPYIIMbL;

- CaMOCTOSITEJILHO MOATOTOBUTH IPE3EHTALUIO U 3aIIUTUTh POEKT.

BONPOCHI /IS MPOMEKYTOUHOT0 KOHTPOJISI 110 YCBOEHHUIO
MaTepuajia
(IIpomedsicymounsiii KOHMPOIb NPOBOOUMCSL 8 NOCTIEOHION0 Hedeio
oexkabpsi)

CocraBbTe BbIpaKEHHE 17151 BEIUKUCIEHUS B uHTepnperarope Python 3 u
BCTABBTE B I10JIE OTBETA PE3YJIbTAT BHIYNCIICHUSA:
11111-1111111

— npousBeaenne yucesa 11111 (5 equnnm) u 1111111 (7 exunum)

SanummuTe urciio 1.2345e3 B Buje AeCITUHYHOM ApoOH.

CocTaBbTe U 3alIUIINATE BHIPAXKECHUE JJIS1 BBIUUCIICHUS
2014.0"14(Bo3BecTuB 14 crenennb)
OO6paTuTe BHUMaHUE Ha 3aIIMCh YUCJIA: 3TO BEIIECTBEHHOE YHCIIO.

IIpuBeaure K nejaoMy THIy 4ucjio 2.99

PaccraBbTe CKOOKM B BBIpQXKCHUH

aand b or nota and not b
B COOTBETCTBHH C MOPSIKOM BBIUYHCICHUS BhIpaKeHUs! (TPUOPUTETOM
onepanuii). Bcero morpedyercs 5 map ckoOOK (BHEIIHHE CKOOKH BXOJIST B
HX YHUCJTIO).

Haiinure pe3yabTaT BeIpaKEHUS IS 33JJaHHBIX 3HAUYCHUH a u b
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Y4uThIBaiTE PETUCTP CUMBOJIOB IIPU OTBETE.
a=True
b = False
aand b or not a and not b

OTMeTbTe BBIpaKEHUsI, 3HAYEHUsI KOTOPBIX PaBHBI | rUe:
"239" < "30" and 239 < 30
"239" < "30" and 239 > 30
"239" > "30" and 239 < 30
"239" > "30" and 239 > 30

YKaxuTte pe3ynbTaT BRIPAKEHUS:
ll123ll + ll42ll

Kaxkoe 3HaueHue Oyer y nepeMeHHOH 1 Mociie BBITIOTHEHUsT (PparMeHTa
IporpaMMsl?

=0

while i<= 10:

I=i+1

ifi>7:

I=i+2

CKoJbKO uTeparuil mukia OyAeT BHIMOIHEHO B 3TOM ¢parMeHte
pOTrpamMMblI?

=0

while i<= 10:

i=i+1

ifi>7:

I=i+2

CKOJIBKO BCEro 3HaKOB * OyJeT BBIBEJICHO ITOCTIE UCIIOTHEHUs (PparMeHTa
IPOTPaMMBI:
=0
while i<5:
print(**")
ifi % 2 ==0:
print(***")
ifi>2:
print('***")
I=i+1

Omnpenennre, Kakoe 3HAYCHUE OyAET UMETh TIEpEMEHHas | Iociie
BBITIOJIHEHUS CIIEYIONIEro parMeHTa mporpaMmal:

=0

s=0

while i<10:

I=i+1

S=S+i
if s >15:
break
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i=i+1

Omnpenenurte, Kakoe 3HaAYCHHUE Oy/IEeT UMETh IEPEMEHHAs | TTocTe
BBITNIOJHEHUS CIAEAYIOLEro (pparMeHTa NporpaMmal:

i=0

s=0

while i<10:

i=i+1

S=S+]|

if s >15:

continue

i=i+1

3agavu 1J151 NPOMEKYTOYHOr0 KOHTPOJIS M0 YCBOCHUIO MaTepuaJjia

Hanummute npocToil KanbKyJIsITOp, KOTOPBIM CUUTHIBAET C MOJIb30BATEIHCKOTO
BBO/Ia TPU CTPOKU: MIEPBOE YUCIIO, BTOPOE YUCIIO U ONEPALUIO, MOCIIE YETO
IIPUMEHSET Olepalnio K BBeAEHHBIM unciaaM ("'mepBoe unciio" "oneparus"
"BTOpOE 4Kciio") ¥ BEIBOAUT pe3ysIbTaT HAa DKPaH.

[MognepxuBaemsbie omnepaiuu: +, -, /, *, mod, pow, div, rae
mod — 3To B3ATHE OCTATKA OT JCJICHUS,

POW — BO3BEJIEHHE B CTEIIEHD,

div — meno4ncieHHoe aejieHue.

Ecnu BeimonHsieTCs Aenenre u BTopoe ynciio paBHo 0, HE0OXOIMMO BBIBOJUTD
ctpoky "Jlenenue Ha 0!".

OOparture BHUMaHHE, YTO HAa BXOJ MPOTPaMME MPUXOJISAT BEIIECTBEHHBIE
YuUCIIa.

Kutenu ctpansl ManeBun 4acTo 3KCIEPUMEHTUPYIOT € IUIAHUPOBKOM KOMHAT.
KoMHatbl ObIBaIOT TPEYTONIbHBIC, TPSIMOYTOJIBHBIE U KPYTJible. UTOOBI OBICTPO
BBIYHCIISITh KUIIUIOIA b, TPEOYETCSl HAMKMCAaTh NPOrpamMMy, Ha BXOJI KOTOPOH
nomaércs TUM (GUTYpbl KOMHATHI U COOTBETCTBYIOIIHE ITApAMETPhl, KOTOpast ObI
BBIBOMJIA TUIOLIA (b MTOJTYUYMBIICICS KOMHATHI.

J{ns yncna © B ctpane ManeBun UCIIONB3YIOT 3HaYeHue 3.14.

dopmar BBOJA, KOTOPBIMA UCHIOJIB3YIOT MaJIeBUNIIBI:

TpeyronbHUK

a

b

c

20e a, b u ¢ — onunvl cmopon mpeyzoibHuKa

IMPAMOYT'OJIbHUK
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a
b

20e a u b — onunvt cmopon npamoyzonvHuka

KpyT
}

20e r — paouyc oKpyHcHocmu

Hanumure nporpamMmy, KoTopasi mojiy4aeT Ha BXOJ TPU LENbIX YHCTa, 10
OJIHOMY YHUCIIY B CTPOKE, U BBIBOJUT Ha KOHCOJIb B TPU CTPOKU CHayaa
MaKCUMaJIbHOE, IOTOM MUHUMAJIBHOE, IIO0CJIE YEr0 OCTABLIEECS YUCIIO.

Ha BBOJ MOTYT IIOJAABATbHCS U IOBTOPATOMINUCCA YUCIIA.

[Tamra oueHb TFOOUT KaTaThCS Ha OOIIECTBEHHOM TPAHCIIOPTE, a TOTydast
OwteT, cpa3y MPOBEPSICT, CUACTIIMBBINA JIU €My Iomajcsa. buiaeT cunraercs
CYACTIIUBBIM, €CJIH CyMMa MEPBBIX TpeX NU(p COBMATACT C CYMMOM MOCIEIHUX
Tpex nudp HOMepa Oouera.

Opnnako Ilamra oueHb MJI0X0 CYUTAET B M€, MOITOMY TOMPOCUIT BaC HATUCATh
porpamMMmy, KOTopasi IPOBEPUT PABEHCTBO CyMM U BbIBeneT "CyacTiuBbIi",
€CJIM CyMMBI coBniaAaroT, U "OOBIYHBIN", €CITM CYMMBI Pa3JIMYHBbI.

Ha Bxox nporpamme nogaércs crpoka u3 mectu iudp. (Mpumep:123321)

BriBoiuTh HY’XKHO TOJIBKO c10BO "CyacTimBeiil" win "OObIYHBIN", ¢ O0JIBIION
OYKBBI.

Hanumvre nporpammy, KOTOpasi CA4UTHIBAET C KOHCOJIU YKCIA (110 OJHOMY B
CTPOKE) JI0 TeX MOp, MOKa CyMMa BBEAEHHBIX uncel He OyneT paBHa () u cpa3y
10CJIe 3TOr0 BHIBOJIUT CYMMY KBaJIpaTOB BCEX CUMTAHHBIX YUCEIL.

l'apanTupyercs, 4To B KAKOKW-TO MOMEHT CyMMa BBEIEHHBIX YUCE OKAKETCS
paBHO 0, mocJie 3TOro CYNTHIBAHHUE MPOAOJIKATH He HYKHO.

B mpumepe mbi cuuthiBaem uncna 1, -3, 5, -6, -10, 13; B 3TOT MOMEHT
3aMedaeM, 4TO CyMMa ITHX YHCEINl paBHA HYJIIO M BBIBOJUM CYMMY UX
KBaJIpaToOB, HE OOpaiass BHUMaHUS Ha TO, YTO OCTAIUCH €IIE HE MPOYUTAHHBIE
3HAYCHUH.

Hanumure nporpamMmmy, KoTopast BBIBOAUT YaCTh MOCJIEA0BATEIBHOCTH 1 2 2 3
33444455555 ... (4dcio moBTOPSIETCS CTOJBKO pa3, ueMmy paBHoO). Ha
BXOJ] TPOrpaMMe NePeAAETCS HEOTPULATEIIBHOE LET0E YUCIO N — CTOJIBKO
AJIEMEHTOB MOCJIEA0BATEILHOCTH JOJIKHA 0TOOpa3uTh nporpamma. Ha Beixose
0KHMJIa€TCs TTOCJIEI0BATEILHOCTh YHCE, 3alMCAHHBIX Yepe3 MpoOell B OJHY

CTPOKY.

Hanpumep, eciin n = 7, To mporpaMmma JoJKHA BeiBeCTH |1 223 3 3 4,
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BriBenute Tabnuiy pasMepoM NXN, 3aModHEHHYO0 ynciaamu ot 1 go N2 no
CIIUPAJH, BBIXOASIIEH U3 JIEBOTO BEPXHETO yIJla U 3aKPYYEHHOM 10 YaCOBOU
CTpeJIKe, KaK MOKa3aHo B nmpumepe (3mech N=5)
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