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PA3JIEJI Nel « KoMIieke OCHOBHBIX XapaKTepPUCTHK MPOrPaMMbD»
1.1. MosicHUTeIbHAS 3aMHCKA

JlonoynHuTeNnbHas 00IIe00pa3zoBaTenbHas (oOlIepa3BUBaroIas) mporpaMmma
«OCHOBBI IPOrpaMMHPOBAHUSD> UMEET TEXHUYECKYIO
HaIlPaBJIEHHOCTb.

JIONMOJTHUTENBHOCTD ITPOTPaMMBbl 3aKJIFOYAETCS B TOM, YTO OHA OTBEYAET
MHTEpecaM JeTed, CIOCOOCTBYET YIIIyOJICHHWIO 3HAHUW, YMEHUH M HaBBIKOB,
nproOpeTaemMbIxX B 0011€00pa30BaTeIbHOM MIKOJIE Ha YPOKaX HHPOPMATUKH.

AKTYaJIbHOCTb IPOTPAMMBI.

C pa3BuTHEM COBPEMEHHBIX HHPOPMAITMOHHBIX TEXHOJIOTHIA CErOHS JIF000i
y4Yaluics 1moj pyKoBOACTBOM OIBITHOIO MEAArora MOXET C JIEFKOCThIO HAYYUThCS
POrpaMMHUPOBATD.

KoMmbroTepsl 1 KOMITBIOTEPHBIE CHUCTEMBI — HEOThEMJIEMAsi YacTh JKU3HU
Hanero oOmectsa. HayunBmmcs nporpaMMupoBaTh, Mbl MOKEM OBITh HE TOJIBKO
MOJI30BATEISIMU ~ UH(POPMAIIMOHHBIX ~ TEXHOJIOTHM, HO ¥ aKTHUBHBIMH UX
CO3JaTEIISIMHU.

S3BIKM MPOrpaMMUPOBAHUSI MOXKHO CPaBHUTb C MHOCTPAHHBIMU SI3bIKAMU,
OBJIAJIETh UMM MOKET KaX[blil. YUHUTbCS NPOrpaMMHpPOBATH OYEHb HHTEPECHO.
Pe3ynpTaT mporpaMmMupoBaHMs OY€Hb YacTo BUJAEH cpa3y. Kpome Toro, co3manue
KOMITBIOTEPHBIX UT'P U OOYYaIOIIMX MPOrpamMM CIHOCOOCTBYET Pa3BUTHUIO JIOTUKU U
KpeaTuBHOTO  MbinUieHus. EmE oaHOW 3HAaYMMOW  CTOpOHOM  OOydeHHs
IIPOrPAMMUPOBAHMIO SIBJIIETCS CIIPOC HA PBIHKE TPyAa Ha CHELUAINCTOB JTAHHOTO
HaIlpaBJICHUS AESATEIbHOCTH.

OTanvuTeIbHbIE 0COOCEHHOCTH MPOrPAMMBIL.

OCHOBHOE KOJMYECTBO YacOB OTBOAMTCS MPAKTUYECKOMY HAMHMCAHUIO
nporpamMm. Kaxapiii oOydaromuiics peann3yeT HHAMBUAYAJIbHBIM TPOEKT B
pe3ynbTaTe OCBOCHMS TporpaMmmbl. [IpoayKT, MOTy4YEHHBIN B pe3ybTaTe OCBOCHUS
MpOrpamMMbl, HMMEET NPUKIAAHOW XapakTep U MOXKET ObITh MCIOJIb30BAH IO
HEOOXOAUMOCTH.

HoBu3sHa nporpamMmsl

Hosuzna Iporpammer 3akimtouaercs B ToM, 4to Python naet 6omnee mmpokue
BO3MOXHOCTH B 00JacTH mporpaMMupoBaHus, yeM Pascal, koTopbelii BXOIUT B
IIKOJIBHBIN Kypc WH(popmaruku. Ha s3eike Python moxkHO Jierko u OBICTpO
CO3JaBaTh  NPOCTbIE  KOMIBIOTEPHBIE  HWIPHI, TPEXMEPHBIE MOJEIU H
POrpaMMHUpPOBATh POOOTOB. DTOT SI3bIK ObICTpee M Jerde yCBauMBaeTCs, 4YeM
Pascal. Muorue mupossie kommanuu Takue, kak Intel, Cisco, Hewlett-Packard,



UCTIONB3YIOT O3TOT S3BIK MPH pealnu3aliil CBOMX MPOEKTOB. KpymHeiimme
HHTEpHET-pecypchl  Takue, kak Google, YouTube, Ttakxke pa3paboranbl ¢
MTOMOIIIBIO sI3bIKA MTporpamMmmMupoBanus Python.

IMexgarornyeckas neaecoodpaznocts Ilporpammel

[legarornyeckass  1eIeCOOOpPAa3HOCTh  MPOTPAMMBI  3aKIIOYaeTcsl B
NPUBICYCHUHM  YYaIIUXCS K 3aHATHAM TEXHUYECKMM TBOPYECTBOM, 4YTO
CIIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBINUICHHS, TBOPUYECKUX CIOCOOHOCTEH U
HaBBIKOB PEIICHUs 3a7ad mporpamMmupoBanus. [IporpaMMmupoBaHre MOTHBUPYET K
3aHATUSM B Pa3IMYHBIX HAY4YHBIX oO0jacTax (usuku, WHPOpMATHKU, alreOphl,
reoOMeTpUM U JIp.), pa3BUBaeT BOOOpPaKEHHWE H  CIOCOOCTBYET paHHEH
npodopHUeHTAUU TOAPOCTKOB. JlJi JOCTHM)KEHHS TOCTABICHHBIX 3a/Jay 3aHSATHS
MPOBOASATCS B hopMaTe «OT MPOCTOTO K CIOKHOMY». YUalinecs BCIOMUHAIOT CBOU
3HaHHUS 0 OCHOBAM QJITOPUTMM3AIMKA U TMPOTPAMMUPOBAHUS U HA UX OCHOBE,
yrayOssisi UX, y4aTcsl COCTABIIATh MIPOCTHIE U CIIOKHBIE TTPOTPAMMBI.

Ajpecar nporpamMmmsl.

ITporpaMMa OpHeHTHpOBaHAa Ha JETEH, CKIOHHBIX CBS3aTh CBOIO OYyAYLIYIO
KHU3Hb C Ipodeccrel mporpaMMucTa.

HaGop mnpou3BOAUTCS MO KENAHMIO YYAIIUXCS W HUX POJIUTENEH.

Bo3spacTHas kateropus oOydaromuxcs 1o nporpamme ot 14 nol7 ner.

Cpox peajam3anmum mporpaMmbl coctaBisieT 1 rox. OOiiee KOJIMYECTBO
4acoB B roj cocrasisfeT 144 ygaca.

dopma o0ydenust — ouHas (hopma peaanu3aluuy NporpamMMsl.

Oco0eHHoCTH OpraHM3anuM 00pPa30BaTEJbHOIO MPOLECcca - TPYIIOBBIE —
JUIsE BCEW TPYMNIbl MPU H3YYECHUM OOIIMX MPAKTUUECKUX M TEOPETUUYECKHUX
BorpocoB. HanosHsiemocTs rpymibl A0 15 yenoBek. CocTaB IpyIIibl TOCTOSIHHBIM.

B xone peanuszanuu nporpaMmsl puMeHsiercs audepeHunpoBaHHbIM,
WHIUBUYAIbHBIN MOAXO0/ K KaXJA0MY 00y4YaroIeMycs.

3aHATHS IPOBOJSTCSA 2 pasza B HeeNIo 1Mo 2 yaca (2 pa3za no 45 MUHYT C
nepepeiBoM 15 MUHYT).

YpoBeHb peasinzyemoii nporpamMmMsbl — 0a30BbI.

Heas IIporpammbl:  CnocoOcTBOBaTh  (POPMHUPOBAHUIO  TBOPUECKOM
JUYHOCTH, oOOnagamomed WHGOOPMALMOHHBIMU KOMIETCHIMSIMH, BIIAJCIOIIEH
0a30BbIMU  TMOHATUSIMH ~ TEOpPUHM  QJITOPUTMOB, yMelolled  pa3padaTbiBaTh
3¢ (deKTUBHBIE ANTOPUTMBI U PEAIM30BbIBATh UX B BUJE MPOTPAMMBbI, HAITMCAHHOM
Ha si3bIKe mporpammupoBanus Python.



3apaum Ilporpammel

Ooyuarwuwue:

* 00YYHTB A3BIKY ITPOrpaMMupoBanus PUthon u co3manuio mporpaMm Ha €ro
OCHOBE;

* HAYYUTb CO3/]aBaTh MPUKIAJHOE MPOrPaMMHOE 00€CTIeUeHNUE;
* pacIMPATH KPYro3op 00yJaronmxcs B 00J1aCTH MPOTrpaMMHUPOBAHHS;
* HAY4YUTh qu3aiiHepckoMy odopmieHuio cozaanHoro [10.

Pazeuearowque:

¢ Pa3BUBATh IIaMATh 1 BHUMAHUC, ITIO3HABATCIIbHYIO U TBOPYCCKYIO
AKTHUBHOCTB,

* pa3BUBATh TBOPUYECKHUE CTOCOOHOCTH, ICTETUYECKOE U SPrOHOMUYECKOE
BOCIIPUATHE OOBEKTOB TPY/a;

* Pa3BUBATh JIOTUYECKOE MBILILJICHUE.
Bocnumamenwnuie:
* IPUBHUBATHh HHTEPEC K AKTUBHOMY TBOPUYECKOMY CaMOBBIPAKECHUIO,
KYJIbTYpE TPY/a;
* BOCIIUTHIBATh YIIOPCTBO B JJOCTHKECHUU KEJIAEMOT0 PE3YJIbTATA;
* BOCIIMTHIBATh 3CTETUUECKUH BKYC;
* BOCIIUTHIBATh YYBCTBO B3aMMOIIOMOIIH, TOBEPHS, KOJUICKTUBU3MA.

1.2. Conep:kanne mporpaMmabl.

Y4eOHbIH (TeMATHYECKUI) IVIAH

No HauMeHoBaHMe KoanvecTBO yacoB Dopmbl
n/n paszaeia, TeMbl Bcero | Teopus | IIpakTuka aTrecTanun/
KOHTPOJISt
1. Benenue B Python 14 6 8
SI3eik Python. Cpena
11 MPOrpaMMUPOBAHUSL. 4 2 2 I[IpakTrueckoe
o Oco0eHHOCTH BBOJIA- 3aJ[aHKe
BBIBOJIA
Tunel TaHHBIX,
Beimonnenune
1.2. omnepanuu. OnepaTop 4 2 2 y
yHpaxxHEHUI
MPUCBANBAHUSA
13 Yucna. CtanaapTHbie 6 2 A [IpakTueckoe
e orepanuu 3aJ1aHue
AJITOPUTMHYECKHE
2. P 22 6 16
KOHCTPYKIHH
2.1. YcnoBHbIM onepatop 2 2 - Omnpoc




290 [{uxr while. Teopust 10 8 [IpakTrueckoe
qrcen 3aJjaHKe
2.3. Lyt for 10 8 Hpaxruueckoe
3aJjaHKe
3. CTpoku 20 12
3.1. Jlutepansl CTpPOK 4 2 HpaxTuueckoe
3aJlaHue
3.2. Cpesbl cTpok 4 2 Hpaxruieckoe
3aJjaHKe
3.3. MeTtobl cTpOK 12 8 Hpaxriaeckoe
3aJlaHue
4. DOyHKIMHU 20 12
[Tapapurma u npenmyiecTBa
4.1. CTPYKTYPHOT'O 2 - Omnpoc
IpOrpaMMHUPOBaHUS
['pad u cTex BHI30BOB Ak THaecKoe
4.2. | dyakuuit. O61acTH BHIAMOCTH 4 2 P
3a/laHue
MEPEMEHHBIX
[IpakTnueckoe
4.3. [Tpsimast pexkypcust 10 8 I
Pemenue 3amau
4.4, KocBennas pexypcus 4 2 MOBBIIIICHHOU
TPYAHOCTH
5. Cnncku 1 KOpTeku 20 12
51 Cnuicku 1 kopTexu B Python. 2 ) Onpoc
CxoxcTBa U pa3inyus
5.2. Onepanuu co CrimcKkaMmu 10 8 HpaxTuseckoe
3aJjaHKe
53 4 9 [IpakTrueckoe
Cpe3bl ClIUCKOB 3a/1aHue
Pemenne 3amau
5.4. Martpunel. Onepanuu Hazx 4 2 MOBBIIIEHHOM
MaTpHUIIAMH. TPYAHOCTH
6 CJioBapu ¥ MHO2KeCTBa 8 4
6.1. Crioapu 4 2 Hpaxriaeckoe
3a/laHue
6.2. MHoxecTBa 4 2 Hpaxmieckoe
3a/laHue
7 OO0BbeKTHO-OPHEHTHPOBAHHOE 38 34
NMpOrpaMMHPOBaHHE
7.1. Knaccer B Python 2 - Omnpoc
79 Pa3paboTka co6CTBEHHOTO 6 4 [IpakTuueckoe

Kj1acca

3aJaHue




Pa3zpaboTka u
7.3. | mporpaMMHUpPOBaHHUE 30 - 30 -
COOCTBEHHOTO NPOEKTa
8. | 3akiounTebHOE 3aHATHE 2 - 2
81 IloxBeneHnue UTOTOB. 2 5 3amura
NuauBuayanbHbIN IPOEKT MPOEKTa
Bcero | 144 44 100

Conep:xanne yueOHOTro (TeMaTHYECKOI0) IJIAHA
1. Beenenue B Python

OcHoenble  nouamus.  TPAHCHSAUWS,  UHTEpPOpETauus,  KOMIWJISALHNS,
CUHTaKCUC, CEMAaHTHKAa, IparMaThKa, IEpEMEHHas, AUHAMHYECKas THUIU3ALMS,
CIIy’)KeOHbIE CJIOBa, HUIACHTU(MUKATOPBI, MPOCTHIE THUIIBI JAHHBIX, MPUOPUTETHI
orepalui, JUTepasbl Yrucell, onepanus npucBauanus, PEP 8.

1.1. sA3bik Python. Cpena nporpammupoBanusi. Oco0eHHOCTH BBOIA-
BbIBO/JA

Teopus. S13pik nporpammupoBanus Python. JlocTonHCTBa U HEAOCTATKH.
O6uactu npuMeHeHus. IHTepaKTUBHBIN peXUM padOThI MPOTPAMMBI.

Ilpakmuka. Y ctaHoBKa si3blka nmporpammupoBanus Puthon 3.5 u cpenpl
nporpammupoBanus WIngIDE 100. Perucrparus Ha MHTepHET-pecypcax.

1.2. Tunbl JaHHBIX, onepanuu. OnepaTop NpUCBaNBaHUSA
Teopusa. BBon v BBIBOJI YMCIIOBOM MH(GOPMAIIHH.

Ilpaxkmuka. TpeHUPOBOYHOE 33JaHUE HA BBOJ U BBIBOJI UHCIOBOU
uH(popManuu.

1.3. Yucaa. CTanaapTHble onepanuu

Teopus. CtannapTHbIC ONEPALINH C ICIBIMU U JCHCTBUTEIILHBIMU YHACTAMHU.
Cruis nporpammupoBanus Python (PEP 8).

Ilpakmuka. PermieHue npoCThIX 3a7a4 B UHTEPAKTUBHOM PEXKUME.
2. AIrOpuTMHYECKHE HHCTPYKINH

OcHogHble noHsamus: TOTUUECKUIA TUT TaHHBIX, JIOTHYecKue oneparmu (and,
or, not, A), YCIIOBHBII OIIepaTop, YCIOBHOE U allbTEPHATHBHOE UCIIOJTHEHNE
NITOPUTMA, OIIEPATOPHI CPABHEHHMSI, BJIOKEHHOCTD OIIEPaTOPOB, OTIEpaTOp LUKJIA,
nepeMeHHas-(h1ar,  TeHepamus  IICEBAOCIYYalHOW  IOCIEeI0BaTEIbHOCTH,
uHcTpykuuu break, continue u pass.




2.1. YcaoBHBII onepaTop

Teopusa. YcnoBHas W IUKIAYECKas MWHCTpyKuuu. KackagHocTe u
BJIO’KEHHOCTb QITOPUTMHYECKUX HHCTPYKLHUU.

2.2. Ilmxa while

Teopusa. Teopus umcen. Dumprparus moroka umcen. HOJ[ m HOK.
[IpoBepka umcna Ha mpoctoTy. Anroput™m EBkiupa. Haxoxaenue makcumyma u
MUHUMYMa.

Ilpakmuka. Pemienue 3aad Ha aHaNU3 YMCENl TMOTOKA W IEIOYHCICHHOM
apu(MeTuKH.

2.3. Ilmka for

Teopusa. Teopus umcen. Dumprpamus moroka umcen. HOJ[ m HOK.
[TIpoBepka uncna Ha npocrotry. AnroputMm EBknupa. Haxoxnenue makcumyma u
MUHHMYMa.

Ilpakmuka. PemeHve 3a7a4 Ha aHaJIU3 YUCEI IOTOKA U LEJIOYMCICHHOU
apu(pMETUKH MMOBBIIIIEHHOW TPYTHOCTH.

3. CTpoxku

OcHosHble noHamus: CAMBOI, CTPOKa, JiTepai, Tabauibl komoB ASCII,
UTF-8, otnaaka koja, HEeM3MEHsSIeMbId 00bEKT, opMaT BHIBOA CTPOKH,
HKpAaHUPOBAHHBIC €Scape- MOCIe0BATEILHOCTH, TTOJIOKHUTEIbHASI K OTPHUIIATEIIbHAS
HyMepaIusi CAMBOJIOB B CTPOKE, Cpe3, KOHKaTCHAITUs, IJTHHA CTPOKH.

3.1. JIutepajibl CTPOK

Teopuas. IloHsTHE «IUTEPATIBI CTPOKY.

Ilpakmuka. BBoa-BeIBOJ CTpPOKU. PernieHne 3agad Ha BBOJ CTPOKH, MOUCK
IIOACTPOKH.

3.2. Cpe3bl CTPOK

Teopua. DopmaTupoBaHuE CTPOKH.

Ilpaxkmuxa. [IpeoOpa3zoBanue cTpoku. Pellienne ynpaxHeHuu.
3.3. MeToanbl CTpPOK

Teopus. MeTonpl pabOTHI CO CTPOKOH.

Ilpakmuka. IlpuMeneHne MeTON0B CTPOKHU. Perrenue 3amay.

4. @ynxkyuu



OcnosHble noHamus. ToANporpamMma, (yHKIUS, Opolenypa, peKypcus,
rnyOuHa peKkypcuu, OOBSBIEHUE, OIpeaeiieHHe U BbI30B (YHKIMH, BO3BpAT
3HaYeHUH, TI00aTbHbIC U JIOKATbHBIE IIEPEMEHHbBIE, Tepeaaua mapaMeTpoB, padboTa
C MaMsAThIO, Tpad BHI3OBOB, CTEK BHI30BOB, MOIUMOPGU3M (PYHKIMMA, YTHHAS
tunusanus, lambda-gysakiun.

4.1. lapagurma u NpeuMy1ecTBa CTPYKTYPHOI'0 MPOrPaAMMUPOBAHMSA

Teopusa. O630p napaaurm nporpammupoBanusi. OCOOEHHOCTH MPUMEHEHHUS
SA3BIKOB MMPOTPAMMUPOBAHUS.

42.Tpagp u crek BbI3oBOB GyHknui. OOJacTH BHIMMOCTH
NepeMeHHbIX

Teopusa. [lpumenenue cTek u rpad BbI30BOB QyHKIIUM.

Ilpakmuka. BpIIIOTHEHNE TPEHUPOBOYHBIX YIIPAKHEHUM.

4.3. llpsimasi pexkypcust

Teopusa. IlonsiTre NpsAMOU PEKYPCUU U €€ IPUMEHEHHUE.
Ilpakmuka. BeIOJIHEHNE TPEHUPOBOYHBIX YIIPAXKHEHUU.

4.4. KocBeHHas1 peKypcust
Teopus. l1lonsiTHE KOCBEHHOM PEKYPCUU U €€ IIPUMEHEHUE.

Ilpakmuka. BeIOJTHEHNE TPEHUPOBOYHBIX YIIPAKHEHUM.

Ilpakmuuecxue 3ansamus k memam 4.2.,4.3.,4.4.. HaxoxieHne CyMMbI YHCEIL.
Boruucnenune crenenu. Yucna @ubonauuu. XaHoickue OamHu

Ucnonb3oBanue OubOIMOTEKH MaTeMaTuueckux GyHkiui. Pemenue 3amau
MOBBIIIICHHON TPYIHOCTH.

5. Cnucku u Kopmeosicu
OcHosHble noHAmMuUsA: CIUCOK, KOPTEX, SJIEMEHT CIUCKAa U KOPTEka, UHACKC,

Cpe3 CIHCKa, MaTpulla, MHOIOMEpHBI CIHUCOK, COPTUPOBKA, CIOKHOCTh
QIrOpUTMa, YCTOMYMBOCTb COPTHUPOBKH, KBaJpaTUyHas, ObICTpas, CHUHXpPOHHAf,
Nopa3psiiHasi COPTUPOBKHU CIHUCKA, CIydailHOE MepeMelInBaHue.

5.1. Cnucku u koprexku B Python. CxoacrBa u pasauuus
Teopua. llpencraBieHue CHHACKA U KOpPTEXa B IAMATH KOMIIBIOTEPA,

CXOJICTBA U PA3INYU.
5.2. Onepauuu co CIUCKAMM

Teopusa. CrocoObl 3amojiHEHHMS cOucka (C KJIaBUATypwl, U3 (paiina,
CIIy4aitHBIM 00pa3om, 1o popmyiie).



Hpakmuka. Pemenue 3aJla4d Ha BBOJA-BbIBO/ 3JIEMCHTOB OJHOMCPHOI'O U
MHOTOMCPHOI'O CITMCKA.

5.3. Cpe3sbl ciicKoOB

Teopusa. Metoab! pabOThI CO CIUCKOM U KOPTEKeM. MeToAbl COPTHPOBKU
CIIMCKA.

Hpakmuka. Pemenue 3a/1a4 Ha BBOJA-BbIBOJ 3JICMCHTOB OTHOMCPHOI'O H
MHOT'OMCPHOI'O CITMCKa U KOPTECKaA, HpCO6pa3OBaHI/Ie, IMOHCK, 3aMCHY, ITIOJACUCT.

5.4. Marpunpl. Onepanuu Hai MATPULIAMU

Teopusa. BeruucieHue CI0KHOCTH anroputMa. MHOTOMEpPHBIE CIIUCKH.
Ilpakmuka. Peuienune 3a71a4 OBBILLIEHHOW TPYIHOCTH.

6. Cnosapu u mnosxcecmea
OCHOBHBIC TIOHSTHUS: CIOBAPb, MHONCECMBO, KII0U, KOOUPOBAHUE.

6.1. CiioBapu

Teopusa. [lonstue cnoaps. CriocoOs! co3nanus. CioBapp, IPEUMyILECTBA U
HEJOCTaTKH, MeEToAbl paboTel co cnoBapeMm. CioBapy €O CMEIIAHHBIMHU
3HaueHuaMH. KonpoBaHue v 1€KOJUPOBAHUE TEKCTA.

Ilpakmuxa. PeiieHne 3amad Ha 3aloJIHEHHE, MpeoOpa3oBaHUE, TOUCK,
3aMEHY, MOJICYET, BBIBOJI AJIEMEHTOB CIIOBaps.

6.2. MHOKecTBa

Teopua. Illoustue wmHOXecTtBa. (Co3maHME MHOXECTB. MHOXKECTBO,
MPEUMYIIECTBA U HEIOCTATKU, METObl PA0OTHI C MHOYKECTBOM.

Ilpakmuka. Pernienue 3a71a4 NOBBIILIEHHOW TPYIHOCTH.

7. O6vexkmHo-opuenmuposantnoe npozpammupoeanue (0OOII)
Ocnosnvie nouamus: OOII, knacc, meron INIT, sx3eMmuissp, Haclien0BaHuUE,

noJuMOppuU3M, HCKIIOUYEHHS, BUIKET, HUHTEepenc, coObITHE, TEXHUYECKOE
3aJlaHne, IPOEKT, IPOEKTHAS AESATEIbHOCTD, BUABI IPOECKTOB.

7.1. Kaaccol B Python

Teopusa. llonstus «ximace», «meron INIT», «ax3eMIuiAp», «HACIEAOBAHUEY,
«MOJIUMOPOU3MY», «HUCKITIOUCHHS», «BHIDKET», «UHTepdeicy, «uHTepdency,
«COOBITHEY.

7.2. Pa3paboTKa cOOCTBEHHOI0 Kjacca



Teopusa. Ilpunnunsl pa3paboTku coOcTBeHHOro kiacca. OO6paboTka u
reHepanus MCKIodeHuid. Bumker, meronsl Bumkera. ['paduyeckas OubamoTeka
tkinter, kiacc Tk. Cuctemubie MeTo1bl. COOBITHSL.

ITpakmuxa. Coznanne cOOCTBEHHOTO KJlacca.

7.3. PazpaGoTka u nporpaMMupoBaHue COOCTBEHHOT0 TPOEKTA

Ilpakmuxa. BwpiObop Buaa u TeMbl npoekTa. COCTaBIE€HHUE TEXHUYECKOTO
3amanus. [IporpammupoBanue. Pa3zpaboTka TeXHUYECKOW JOKYMEHTAIlMU U
Mpe3eHTalliU TPOEKTa.

8. Ilooeedenue umozoe
8.1. 3amuTa MHAUBUIAYAJIBLHOTO POEKTA.

OpraHmaunOHHo-nenarornquKne YCI0BUs peajin3alimi MMporpamMmmal.

3aHATHS TPOBOAATCS B CIEAYIOIMIMX (popMax: JIEKIIMH, CEMUHAPHI,
MIPAKTUYECKUE 3a0aHUsA.

Jluoakmuueckuti mamepuan, HEOOXOIUMBIH JUISl IPOBEICHUS 3aHITHH:
- KpaTKHE KOHCIEKThl MAaTEPUAIIOB JJIs JICKIUH;

- pacrievaTku 3aJaHui 1Sl IPAKTUKYMOB;

- MIPE3CHTAIMOHHBIC MaTEPUAIIBI IS O0OBSICHCHHS;

- KapTOYKHU C UHIUBUYyaTbHBIMU 3aIaHUSMU.

Texnuueckoe ocnaujerue 3aHAmMuUlL.

- KOMITBIOTED JJISI IEMOHCTPAIUH TTPE3CHTAITNT;

- IPOEKTOP;

- pabouune KOMIBIOTEPHI YUaIIUXcst 17151 pabOThI ¢ JOCTYIIOM B
WNuTtepHer;

- MPUHTEDP AJIA pacrlievyaTky 3aJaHui.

OskugaeMbie pe3yJibTaThbl M CIIOCOOBI ONPeAeJIeHUs UX
pe3yJIbTaTUBHOCTH

[To uToram peanuzaiuu IporpaMmbl, ydalyuecs
OyayT 3HATH:
* IIPUHIIMITBI TPOrPaMMHPOBAHUs Ha si3bIke Puthon;
* OCHOBBI IM3AHHEPCKOTO OPOPMIICHUS CO3TAHHBIX MPOTPAMM.

[To uToram peanu3zanuu NPoOrpaMMbl, y4aluecs
OyAyT yMeTh:



* IPOM3BOIUTH YTCHHUE U 3aIKCh IPOrpaMM Ha si3bike Puthon;
* 3aIlyCKaTh U OTJIAXKUBATh [IPOIPAMMY.

®opmbl onpeiesieHUs Pe3yIbTATUBHOCTH 00y4YeHHUs
Pe3ynbTaThl 0CBOEHUS MPOTrpaMMBbl OTCIICKUBAIOTCS 110 UTOTaM OMPOCOB,
BBITIOJIHEHUS MMPAKTUYECKUX 3aJaHUM.

@opMBbI ATTECTAIUN U OLIEHOYHbIE MATEPHUAJIbI

B npouecce peanuzanuu nporpaMMsl PETyCMOTPEHBI CIEAYIOIINE BUIbI
KOHTPOJISL:

- 6X0OHOUl KOHMPO.Ib RPOBOOUMCA C 1ICNIBIO ONPEICIICHUS YPOBHS 3HAHUM
yaanuxcs (I[Tpumosxenue Ne 1);

- NPOMENCYMOUHbBII KOHMPOJIb TPOBOIUTCS PETYISIPHO HA 3aHATHUAX C
IIEJBI0 ONPEICIICHUS CTEIICHH YCBOCHMS Marepuayia B (opMe Ompoca, PEIICHHS
3a7a4 U MPaKTUYECKUX 3a1aHUN;

- UM 020860l KonmpoJ/ip — 3all1uTa IIpOCKTaA.

q)Ole)I MOABEACHMUA UTOI0OB pea/In3aliui NNIporpaMmmMbl
PGBYJ'IBTaTI)I 06y‘-IGHI/I5[ I1O IIPOIrpaMMEC BBIABJLAIOTCA 110 UTOI'aM IIPOBCACHUA
OJIMMIIHNAI, COpeBHOBaHI/Iﬁ I10 IPpOrpaMMHpPOBAHUIO, 3aIIIUTHI IIPOCKTA.



PA3JIEJI Ne2 «KoMmiiexke OpraHu3aliiOHHO-IIeIaroru4eCKux ycJI0BHil.

2.1. Kanennapubliii yuyeOHbI rpadux
Mecro nposenenusi: MOY Enaypckas CIH um. A.IlL. ImutpueBa

Bpewms nnposeneHus 3aHATHI:
W3MeHenus pactiucaHus 3aHsITUI:

N Tema 3ansTUA Kon- | ®opwma 3anarus DopMBbI KOHTPOJIA Hara Jara [Tpuunnb
n/m BO [Inanupyem | daktuyec | U3MEHEHU
4acoB as (4ucio, Kast s 1aThl
MECHIII) (aucio,
MECSIII)
1 Bsonnoe 3ansatue. Mucrpykrax o Th. 1 Teopernueckoe Ilenarorngeckoe
SI3bIK IporpammupoBanus Python. HaOmoieHue, oecena
JlocToOMHCTBA M HETOCTATKH.
2 O6nactu npumeHeHus. IHTepaKTUBHBII 1 KomOuHupoBan [Tenarorudeckoe
PEeXUM pabOTHI IPOrPAMMBL. HOE HaOmroieHue, becena
3 YcTaHOBKa sI3bIKA MTPOTPAMMUPOBAHUS 1 [Tpaktnueckoe | IIpaktuueckas pabora
Puthon 3.5 u cpeapl nporpamMmmupoBaHus
WingIDE 100. Peructpanus Ha MHTepHET-
pecypcax.
4 Oco0OeHHOCTH BBOJIa-BBIBOJIA. 1 Kom6unupoBan | Ilpaktuueckas pabora
BXx01HO01 KOHTPOJIB. HOE Tect
5-6 | BBoI M BBIBOJ YMCIIOBOI HH(MOPMAIUH. 2 Teopetnueckoe ITegarornyeckoe
HaOII0IeHNE, Oecena
7-8 | TpeHupoBoUHOE 33/1aHUE HA BBOJ U BBIBOJL 2 [Tpaktuyeckoe | IlpakTuueckas pabora
YUCJIOBOM MH(OpMaIuu.
9-10 | CrangapTHBIE OTIEPAIHH C TIETBIMU 2 Teopetnueckoe [legarornyeckoe
JIEHCTBUTEIHHBIMU YUCIIAMU. HaOIoaeHue, oecena
Crub porpammupoBanus Python (PEP 8).
11- Pemmennie mpocThIX 3a7a4 B MHTEPAKTUBHOM 4 [Tpaktuyeckoe | IlpakTuueckas pabora
14 | pexnme.
15- | VcrnoBHasg u nuKIMYecKas HHCTPYKIIUH. 2 Teoperudeckoe Ompoc
16 | KackaaHOCTh U BIIOKCHHOCTb




ITOPUTMUYECKUX HHCTPYKIIUH.

17- | Uukn while. Teopus uncen. ®unbrpanms Teoperuueckoe [Tenarornueckoe
18 IIOTOKA YHCE. HaOroneHue, oecena
19- | Permenwue 3a1a4 Ha aHAJIU3 YUCEIT TIOTOKA U [Tpaktaeckoe | Ilpakruueckas pabora
20 | wuenouncnennoit apupmeruku (HOA u
HOK)
21- | PemeHue 3a/1a4 Ha aHAJIN3 YHUCEIT IOTOKA U ITpaktuyeckoe | Ilpakruueckas pabora
22 [[ETOYMCIICHHOW apru(METHKH (POBEpKa
qucia Ha IPOCTOTY)
23- | Pemenue 3a1a4 Ha aHAJIN3 YUCETI TOTOKA U [Tpaktuyeckoe | IlpakTuyeckas pabora
24 L[EJI0YUCIIEHHON apupMETUKH (AJITOPUTM
EBknupa)
25- | Pemenwue 3a7a4d Ha aHAIU3 YHCEN TOTOKA [Tpaktuyeckoe | IlpakTuueckas pabora
26 uenouurcieHHon apupmeruxu (Haxoxnenue
MaKkCUMyMa U MUHMMYMa)
27- | Uuki for. Teopus uncen. unbTpanus Teopernueckoe Ilenarornueckoe
28 notoka uucesn. HOJl u HOK. IlpoBepka HaOIronenue, decena
qrcia Ha mpoctoty. AnroputM EBkimna.
HaxoxxaeHne MakcuMyMa 1 MUHUMYMA.
29- | Pemienue 3a1ay Ha aHAIM3 YUCEN TIOTOKA U [Ipaktuueckoe | [IpakTuueckas pabora
30 L[EJIOUNCIIEHHONW apU(pMETUKH MOBBIILICHHON
tpyanoctu (HO u HOK).
31- | Pemenue 3aja4 Ha aHAIW3 YHCEN TIOTOKA U [Ipaktuueckoe | [IpakTuueckas pabora
32 | UeNoYNCIIEHHON apu(METHKH MOBBIIIEHHOM
tpyanoctu (IIpoBepka uucia Ha MPOCTOTY).
33- | Pemienwue 3a1a4 Ha aHAIKU3 YHCEIT TIOTOKA U [Tpaktuueckoe | IlpakTuueckas pabora
34 LEJIOYNCIIEHHON api(METHUKHU TTOBBILIEHHOM
TpyaHoctu (Anroput™ EBkinuna).
35- | Pemienwue 3a/1a4 Ha aHAIM3 YKCEN IOTOKA U [Tpaktuyeckoe | IlpakTuueckas pabora
36 LEJIOYNCIIEHHON apru(METUKHU TTOBBILIEHHOM
tpyaHocty (Haxoxnenue Mmakcumyma u
MUHHMYMA).
37- [TonsiTHE «TUTEpAIIBI CTPOKY. Teopernueckoe ITenarornueckoe




38

HaOmroneHue, decena

39- BBoxa-BeiBOg cTpoku. Penienue 3amad Ha [Tpaktueckoe | IIpakTudeckas pabota
40 BBO/JI CTPOKH, IIOUCK TOJICTPOKHU.
41- dopmMaTUPOBAHUE CTPOKH. TeopeTnueckoe ITenarornyeckoe
42 HaOroneHue, oecena
43- [IpeobpazoBanue crpoku. Pemenune [Tpaktueckoe | IIpakTudeckas pabota
44 YIOPaOKHCHHH.
45- Mertoap! pabOThI CO CTPOKOM. Teopernueckoe [Tenaroruueckoe
46 HaOIroneHue, decena
47- MeTtoer paboThI CO CTpOKOU. Penienue [Tpaktuueckoe | IlpakTudeckas pabota
48 3a1ay.
49- [IpuMeHeHre METOJ0B CTPOKH. Teopernueckoe [legarornyeckoe
50 HaOIronenue, decena
o1- [Ipumenenne MeTo10B CTpOKU. Pemenue [Tpaktuueckoe | IlpakTudeckas pabota
56 3ajad.
57- O0630p mapagurM IpOrpaMMHUPOBAHHMSL. Teoperuueckoe Ompoc
58 Oco0eHHOCTH TPUMEHEHUS S3bIKOB

MIPOrpaMMHUPOBAHUSI.
59- [Ipumenenue crek U rpad BBI3OBOB Teopernueckoe Ilenarornueckoe
60 bYHKITHIA. HaOoieHne, Oecena
61- Brinonnenue TPEHUPOBOYHBIX [Ipaktuueckoe | IlpakTudeckas padota
62 YIPa)KHEHHUH.
63- IlonaTne mnpsAMONM  pexkypcuu U ee Teopernueckoe Ilenarornyeckoe
64 MIpUMEHEHNE. HaOII0IEHNE, Oecena
65- Beimonnenue TPEHUPOBOYHBIX [Tpaktuyeckoe | IIpakThueckas pabora
72 YIPa)KHEHUH.
73- [loHsAiTHE KOCBEHHOM pEKypcUM M €€ Teopernueckoe ITenarornueckoe
74 MIPUMEHEHHE. HaOmoieHne, 6ecesia




75- Brinosinenue TPEHUPOBOYHBIX [Tpaktnueckoe | IlpakTuueckas pabora
76 YIPaOKHCHHH.
71- [IpencraBinenue chnucka M KOpTeXka B TeopeTtnueckoe Omnpoc
78 namsTH  KOMITBIOTEpA,  CXOJACTBA  H
pasznuyus.
79- CrocoObl  3amonHeHust — crucka (¢ Teoperuueckoe [Tenaroruueckoe
80 KIaBUATYphl, W3  (Qailna, CIy4alHbIM HaOmonienue, 6ecenia
obpa3zom, 1o GopmyIe).
81- Perrenue 3aau Ha BBOJ-BBIBOJI 3JICMCHTOB [IpakTrueckoe | IIpakTudeckas pabora
88 OJTHOMEPHOTO ¥ MHOTOMEPHOTO CITHCKA.
89- MeTtoapl pabOThl CO CIIUCKOM U KOPTEXKEM. TeopeTtnueckoe [Tegarornyeckoe
90 MeTobl COPTHPOBKHM CIHCKA HabmoIeHue, becena
91- Pernienue 3aau Ha BBOJI-BBIBO/ 3JICMEHTOB [Tpaktuyeckoe | Ilpakruyeckas pabora
92 OJIHOMEPHOTO 1
MHOTOMEPHOTO CITUCKA M KOPTEXKa,
npeoOpa3oBaHue, MOUCK, 3aMEHY, MOJICYET.
93- Beruucrienue cokHOCTH alropuTMa. Teoperudeckoe [Tenarornueckoe
94 MHOTrOMEpHBIE CITUCKH. HaOmronieHne, 6ecena
95- Pemenue 3a1a4 MOBBIMICHHONW TPYAHOCTH. [IpakTrueckoe | IIpakTudeckas pabora
96
97- [Tonsitue cnoBaps. CrnocoObl CO3AaHMUSL. TeopeTtnueckoe ITegarornyeckoe
98 CnoBapb, NPEUMYIIECTBA M HEIOCTATKH, Habuo/ieHue, becena
MeTObI paboThl co cioBapeM. CiioBapH co
CMeIIaHHBIMH 3HaueHusMHU. KomupoBanue
Y ICKOJMPOBAaHHE TEKCTA.
99- Pemenne 3ama4y Ha  3alloJHEHHE, [pakTrueckoe | IIpakTuyeckas pabora
100 peoOpa3oBaHue, TIOUCK, 3aMEHY, MOJICUET,
BBIBOJI DJIEMEHTOB CIIOBApSI.
101- | ITousarue MHOXkecTBa. CO3MaHUE MHOXKECTB. TeopeTnueckoe Ilegarornueckoe
102 MHO0keCTBO, IPEUMYIIIECTBA U HEJJOCTATKH, HaOroaeHue, oecena




METObI pa6OTBI C MHOXXCCTBOM.

103- | Pemenue 3a/1a4 MOBBIICHHOM TPYIHOCTH. 2 [Tpaktueckoe | Ilpakrmueckas pabora
104
105- | Ilomstus  «kiace»,  «verox  INIT», 2 TeopeTtnueckoe Omnpoc
106 | «ox3emmisapy, «HACJIEIOBAHHEY,
«IOTUMOPPUIMY, CUCKITFOUYCHUS,
«BUIDKET», «HHTEphEHC», «COOBITHEY.
107- | IlpuHumnel  pa3pabOTKH  COOCTBEHHOI'O 2 TeopeTtnueckoe [Tegarornyeckoe
108 | kmacca.  OOGpaGoTka M reHepauus Habmonenue, becena
HCKJIIOYCHUN. BHKeT, MeTonbl BHJKETA.
I'paduueckas 6ubmmoreka tkinter, xmacc
Tk. Cuctemnsbie MmeToabl. COOBITHS.
109- | Co3pmanue COOCTBEHHOIO Kiacca. 4 [TpakTaeckoe | Ilpakrmueckas pabora
112
113- | Beibop BHIZAa H  TEMbI MIPOEKTA. 30 [Tpaktaeckoe | Ilpakrmueckas pabora
142 CocraBieHre  TEXHHUYECKOTO  3aJlaHMUs.
IIporpammupoBaHue. PazpaboTka
TEXHUYECKOH JOKYMEHTAITUU u
MpEe3eHTAIIMH TIPOESKTA.
143- 2 [Tpaktnueckoe | IlpakTuueckas pabora
144 3anUTa HHIUBUIYaTbHOTO TIPOCKTA.
Hroro 144




2.2. YcJI0BHS peau3alii NPOrpaMmbl

Mamepuanvho-mexnuueckoe odecneuenue:

— CTOJIBI JIJIs1 KOMITBIOTEPA;

— KOMITBIOTEPHBIE CTYJIIbS;

— mKadbl 1151 AUIaKTHYECKUX MaTeprasoB, TOCOOUH;

— crienuaigbHas W HAYYHO-TIONMYJIIpHAs JIUTepaTypa mJis Tejaarora o
YUalIuXCs;

— KaHIITOBAPHI;

Hugpopmayuonnoe obecneuenue:

— MEePCOHATIBHBIN KOMITbIOTEP (HA KaXKJI0TO YYaCTHUKA);

— MYJIbTUMEIUNHBIN TIPOECKTOP;

— BUJIeOMAaTEpUAIIbl pa3HON TEMaTUKHU 110 TPOorpamMmme;

— OpPTTEXHHKA,;

— BBIXOJ B ceTh Internet;

Annapammnoe odecneuenue:

- ITporneccop He Hmke Core2 Duo;

- O6beM onepaTuBHOM MamsaTy He HUXeE 4 ['6 DDRS;

= JluckoBoe npocTpancTBo Ha MeHee 128 1'6;

- MonunTop 1raroHanero Ha MeHe 197;

Ilpozpammmnoe odecneuenue:

— OneparronHas cucrema Windows 7 IIpodeccroHanbHas WK BBIIIE;

= Wutepnperartop Python Bepcuu 3.7 u BbilIe;

- IDE JatBrainsPyCharm;

— FoxitReader wim apyroit npocmoTopimk PDF (aiinos;

— WInRAR;

— [TakeT o(UCHBIX TpOrpaMmM;

— Adobe Photoshop umu apyroii pacTpoBsliii rpadudeckuii peaakTop;

— JIro6oit Opaysep 11t MHTEPHET cepduHra.

2.3. @opmbl aTTecTAIIUM (KOHTPOJIA)

Bxoasimmii KOHTPOJIb OCYLIECTBIISIETCS NPU KOMIUIEKTOBAHWU TPYIIBI B
Hayase y4yeOHOro roja. [Jenb— ONpeAenuTb UCXOJHBIM YpOBEHb 3HAHUN y4yalluxcs,
OnpeaeauTb GOPMbI U METOBI PAOOTHI C YUAIIIUMUCS.

Dopma KOHMPOJA: TECTUPOBAHUE.

Texkymuii KOHTPOJIb OCYIIECTBISIETCA IMOCJIE HW3YYEHHUS OTACIbHBIX TEM,
paznena mporpamMmbl. B mpakTHuecKoW — ESTENbHOCTH  PE3yJIbTATUBHOCTD
OLICHUBAETCS KAYeCTBOM BBINOJHEHUS MPaKTUYECKUX pPadOT, MOUCKY U O0TOOpYy
HEOOXOMMOIro MaTepHallia, YMEHHI0 padoTaTh C pa3IMYHBIMU HCTOYHHUKAMU
uHbopMalui. AHAIM3UPYIOTCS TOJOXKUTEIbHbIE M  OTPULIATENIbHBIE  CTOPOHBI
paboThl, KOPPEKTUPYIOTCS HenocTarku. KOHTposib 3HaHWUN OCYIIECTBISETCS C
NOMOILBIO 3aJlaHui menarora (pelieHre MPaKTUYECKUX 3alad CpPeACTBAMHU SI3bIKa
MIPOrpaMMUPOBaHMs); B3aUMOKOHTPOJISI, CAMOKOHTPOJIE U Ap. OHU aKTUBU3HPYIOT,
CTUMYJIHMPYIOT pabOTy y4yaluxcs, MO3BOJIIIOT 00Jiee MOJIHO MPOSIBIATH MOJTYYECHHBIE
3HAHUS, YMEHHUSI, HABBIKH.

IIpomexyTOUHBIH KOHTPOJIb OCYIIECTBISETCS B KOHIIE | momyroaus yue6HOro
roja.



dopma KOHTpOJISI: TECT, PEIIeHHWE MPAKTUYECKUX 3a7ad CpPEeACTBAMH S3bIKa
MIPOTrpaMMHUPOBAHUS.

HToroBslii KOHTPOJIb OCYIIECTBIISIETCS B KOHIE YYEOHOTO TofIa.

dopMa KOHTPOJIS: 3aIIUTa TBOPUECKOTO MPOLSKTA.

OTcnexxuBaHue JIMYHOCTHOTO PA3BUTHS YUAIIUXCSI OCYIIECTBISIETCS METOJIOM
HaOmMroAcHWS, aHKeTupoBaHusA. [lo WTOraM mMEepBOro MOJYTrOAWS W IO WUTOTaM roja
3amoJiHseTcss  «JlmarHoctudeckas KapTa», B KOTOPOH IIPOCTaBISETCS YPOBEHb
YCBOEHUSI MPOTPAMMBI KaXKIbIM yUallUMCsl 00beTUHEHUS.

2.4. OueHoYHbIe MAaTEPHAJIbI

Bxoasimmii KOHTPoJIb: Tecmuposanue ([Ipunosicenue 1)

IIpome:kyTOYHBIIH KOHTPOJIb: Tecmuposanue, peuienue 3a0au
(IIpunoowcenue?)

HToroBelii KOHTPOJIb: yuawumcs npeoiazaemcs camoCmosmenbHo 8blOpamb
memy MmMeOpUecKo20 NPoeKma U HA OCHOBAHUU MeMbl paspabomamv Npocpammy,
NOSICHUMENbHYIO 3ANUCKY, NPEe3eHMAYUTO.

2.5. Metoanueckoe odecrieyeHmne

[Iporpamma pa3paboTaHa Ha OCHOBE KOHILENTYaJIbHBIX MOJOKeHUi CtpaTeruu
WHHOBAIIMOHHOTO pa3BuTusa Poccutickoit @eaepanuu Ha nepros no 2020 roxqa.

MeTtoabl 00yueHus:

1. CnoBecHblil: OOBSICHEHME HOBOIO MaTepHaia; paccka3 OO030pHBIA IS
PACKPBITHS HOBOW T€MBbI; O€ce/lbl C yHaIllUMHUCS B MPOIECCE U3YUCHHS TEMBI.

2. Harmsanmseiii: TpUMEHEHHE JIEMOHCTPAMOHHOTO MaTepHhaia, HarJIsIHbIX
ocoOui, Mpe3eHTalHi 0 TEME.

3. IlpakTthueckwii:  WHAWBHAyaJlbHas W COBMECTHAs  MPOMYKTHBHAs
NeSITeTbHOCTD, BBITIOJIHEHUE YUAIIUMUCS OTIPEICTICHHBIX 3aJlaHui, pellieHue 3a/1a4.

4, VHTepakTHBHBIN: CO3JaHUE CICHHANBHBIX 3aJaHUN, MOJCTUPYIOITUX
pealbHYI0 J>KH3HEHHYIO CUTYyaIlMio, U3 KOTOPOM YydYalluMmcs TpeasiaracTcss HaWTu
BBIXO]I.

TexHosoruu:

1. Texnonorusi mpoOIEMHOTO auajora. YdJamumcs HE TOJBKO COOOIIAOTCS
TOTOBBIC 3HAHUS, HO M OPTAHU3YETCS TaKas UX JESTEIBHOCTD, B MPOIIECCE KOTOPOH OHU
CaMH JIENal0T «OTKPBITHS», Y3HAIOT YTO-TO HOBOE U MCIIONIB3YIOT MTOJTyICHHBIC 3HAHUS U
YMEHUS JIJISl PEIICHMS] )KH3HEHHBIX 3a71a4.

2. TexHONOTHs KOJUIEKTUBHOTO B3aUMOOOYUCHUS («OpTraHU30BaHHBIN JIHAJIOT,
«COYETATEeNbHBIA JUAOTY, «KOJUIEKTUBHBIN crocod oOyuenus (KCO), «pabota
yYalUXCs B Tapax CMEHHOTO COCTaBa») IMO3BOJISAET IUIOJAOTBOPHO pa3BUBATH Y
00y4aeMbIX CAMOCTOATEILHOCTh 1 KOMMYHUKATUBHBIC YMEHUS.

3. Urposas texnomnorwus. Mrposast popma B 00pazoBaTeIbHOM MPOIIECCe CO3AAETCs
MIPY TIOMOIIIY UTPOBBIX MPUEMOB M CUTYAITNH, BBICTYAOIINX KaK CPEIICTBO MOOYKICHUS
K AesaTeabHOCTH. CIIOCOOCTBYET Pa3BUTHIO TBOPUECKHUX CIIOCOOHOCTEH, MPOYKTHBHOMY
COTPYJHHYECTBY C JIPYTUMH ydammMmucs. [IpuydaeT K KOJUIGKTUBHBIM JCHCTBUSM,
NPUHATHIO PEIICHUH, YUUT PYKOBOAWTH U MTOAYUHATHCS, CTUMYJIUPYET MPAKTHICCKUE
HABBIKH, Pa3BUBAET BOOOpaXKEHUE.

4. DneMeHThl 310pOBbecOEperarolmx TEXHOJIOTHH SIBISIOTCS HEOO0XOIUMBIM
YCIIOBUEM CHUKEHUS YTOMIISIEMOCTH U TTEPETPY3KU YUAIIIAXCA.

5. IlpoekTHas TexXHOJIOTHS TIpeiJiaraeT IMpPaKTUYECKUE TBOPUYECKHE 3aJlaHusl,
TpeOyIolIre OT YUYaIuXcs X IPUMEHEHHE JTs pEIICHUS MPOOJIEMHBIX 3aaHul, 3HAHUS
Marepualia Ha JaHHBIH ucTopudeckuii atan. OBiazaeBas KyJabTypoi MPOEKTUPOBAHUS,



IIKOJIBbHUK IIPUYYAETCS TBOPYECKU MBICIUTD, IIPOTHO3UPOBATH BO3MOXKHBIC BAPUAHTHI
pEeLIEHNs CTOSIIUX NIEPE] HAM 33/1a4.

6. MudopmairioHHO-KOMMYHHUKAIIIOHHBIE TEXHOJIOTUH aKTHBU3UPYIOT TBOPUECKUIN
MOTEHUMAN YYalIUXCsl; CHOCOOCTBYET Pa3BUTHIO JIOTUKH, BHUMAHMUS, PEYH, TOBBILIEHUIO
KayecTBa 3HaHUH; POPMUPOBAHUIO YMEHHUSA MOJIB30BaThCs MH(GOpMaIel, BHIOUPATh U3
Hee He0OX0AMMOe JIJIsl MPUHSATHUS peleHus], paboTaTh CO BCEMH BUIAMHU HHPOPMAIIHH,
pOrpaMMHBIM 00€CTIEUEHUEM, CIIENNATIBHBIMU IPOrPaMMaMH U T.J.



2.6. CiucoK JIuTepaTypsbl

Hopmamueno-npaeosvie akmul u 00KymMeHmbl
1. @enepanbhblii 3akoH «OO0 o6OpazoBanunm B Poccuiickoit denepauun» OT
29.12.2012 Ne 273-®3
2. [Ipuka3z MunuctepcTBa oopa3oBanus u Hayku P® ot 29.08.2013 Nel008 «O6
YTBEpXKIACHUM TOpSAKAa OpraHM3allii M OCYIIECTBIEHUS  00pa3oBaTeNIbHOM
JESITeIbHOCTH TIO JIOTIOJIHUTEIBHBIM 00I11€00pa30BaTeIbHBIM MPOTrpaMMam.
3. [Tucemo MunHCTEpcTBa 00pazoBanmsi Poccuiickort deneparuu ot 18 uioHs
2003  Ne28-02-484/16  «TpeOoBanust K  CoAepKaHHUIO W O(OpMIICHHUIO
00pa3oBaTeNbHbIX MIPOTPaMM JIOMOJIHUTEILHOTO 00pa30BaHUs IETEI,
4, [loctanoBnenrie  ['7TaBHOrO  TOCYJIapCTBEHHOTO  CAHUTApPHOTO  Bpaya
Poccuiickoit ®enepanuu ot 4.07.2014 1. «O6 yrBepx)nenuu CanlluH 2.4.4.3172-14
«CaHUTapHO-3MUEMUOJIOTHUECKUE TpeOOBaHUA K YCTPOMCTBY, COACpPKAHUIO H
OpraHu3allui pPeXKMMa pabOThl 0O0PA30BATENBHBIX OPraHU3aIMil JOMOJTHUTEIHHOTO
00pa3oBaHUsl IETEI».
S. Crparerust nHHOBaIMOHHOTO pa3Buths Poccuniickon denepannn Ha NEPUOT 10
2020 ropa. Pacniopsixenue nipaButenibetBa Poccuniickoit @enepannu ot 08.12.2011 Ne
2227-p.
6. Konrenuus pa3BuTus JOMOJHUTEIBHOTO 00pa3oBaHus JeTeil. PacmopsikeHue
[TpaButenscTBa Poccuiickoit @eneparmu ot 24 anpens 2015 roga Ne 729-p.
7. «Crparerus paszputus Bocnutanus B Poccuiickon denepanyu Ha Mepuoj 10
2025 roma». Pacnopsikenue IlpaButennbctBa Poccuiickoit denepanun ot 29 Mas
2015 roga Ne 996-p.

Jumepamypa ona nedazoza
1. buzmu, [I»ug M. Python. ITompoOusiii cnpaBounuk. — M.—CII6.:
Cuwmsoi-ITnroc, 2010.

2. JIyti, Mapxk Python. CripaBounuk. — M.: Bunbsimc, 2015.

3. OdunmanbHbIi callT mporpaMmsbl [ IEKTPOHHBIN pecypc]| — Pexum
nocryma: https://docs.python.org/, cBOOOIHBIIA.

4, Caiir, cpena pa3paboTku A sa3bika Python. [DnekTponHsIil pecype] —

Pexxum noctymna: https://www.jetbrains.com/pycharm/?fromMenu, cBOGOTHBI.

Jlumepamypa ona pooumeneii u yuaumiuxcs

1. Caiit / cmnpaBouHble Marepuajbl[DNeKTPOHHBIA pecypc] — Pexum
noctyna: https://metanit.com/python/, ceo60oaHBIii.

2. Caiit /| uvHTepakTUBHBIA  COOpPHHUK  3agad I TPAKTHKH
IPOrpaMMHUPOBAHHS [OnekTpoHHBII  pecypc] —  Pexum  pocrymna:
http://pythontutor.ru/, cBoGoaHBbIH.

3. Caiit / ApantuBHbIN TpeHaxep Python[DnexTponnsiit pecypc] — Pexum
nocryma: https://stepik.org/course/431 , cBOOOIHBII.

4, Caiir / cpena paspabotku aysa sa3bika Python[DQnekTponHslil pecypc] —
Pexxum noctymna: https://www.jetbrains.com/pycharm/?fromMenu, cBoGOTHBIH.

5. Caittnpoekta Open Book Project. Ilpaktuueckue npumepsl Ha Python

Kpuca Meiiepca [Dnekrponnsiii pecypc] — Pexxum moctyma:openbookproject.net,
CBOOO/THBIIA.



https://docs.python.org/
https://www.jetbrains.com/pycharm/?fromMenu
https://metanit.com/python/
http://pythontutor.ru/
https://stepik.org/course/431
https://www.jetbrains.com/pycharm/?fromMenu

Ilpunoscenue 1
Bxoasimumii KOHTPOJIb
Hu3zkwuit yposenb: 0-70% BBINMOJHEHHBIX 33JIaHUM;
Cpennuii ypoBeHnb: 70-85% npaBuiibHO BHIMOJHEHHBIX 3a/IaHUM;
Bricokuit ypoBens: 85-100% npaBriibHO BBITOJHEHHBIX 3a/TaHUM.
Josa ygamuxcs — 14-17 ner

| Damuins, Umsa | |
1. N3 nmpsAMOyrojgpHHMKA BBIPE3ajd KBaJIpaT CO CTOPOHOM X, IOIY4YMJIACh
¢urypa kak Ha pucyHke. Yemy paBHa cymma miudp y?

X

123

112

2. B andasute miemenn mymbOa-tom6a 32 OykBbl. Jt000e CIOBO B sI3bIKE
ATOTO TIJIEMEHU COCTOMT M3 IMSTH OYKB U JIOJDKHO OJJMHAKOBO YHUTATHCA CIIpaBa
HaJEBO M CJIEBAa HAIPaBO, MPHU ATOM IMEpBbIE ABE OYKBbI CJIOBa 00S3aTEIBHO
pa3IuyaroTcs, a TPETh COBIMAIAET C MATOM.

KakoBo MakcuMallbHOE KOJIMUECTBO CIIOB B 3TOM SI3bIKE?

| |

3. Kars Hakiewna Ha pyJleT TOHKHE MOINEPEYHbIE KOJblla TPEX Pa3HbIX
uBeToB. Ecnu pa3pes3aTh 1o cepbIM KOIbLAM, MOJYYUTCS 25 KyCKOB pyJieTa, €CIu 10
MaJMHOBBIM — 47 KyCKOB, a €CIH 110 3eJIeHbIM — 31 KyCoK.

CKONBKO KYCKOB pyJi€Ta IMOJY4YUTCs, €CIU pa3pe3aTh MO KOJIbIIaM BCEX TPEX
IBETOB?

Ilpumeuanusn

VYyuTHuTe, 4TO HAKJIEUTh KOJIBIIO OJHOTO LIBETA HA KOJBIO APYTOro HEJb3sl.

4. Ha pucynke mnokazano pacnonoxenue ropogoB A, B, Cu D u
paccTosHUS MEXy HUMH. TYpPHUCT BBIXOJUT U3 ropoja B u coOupaercs nmoceTuthb
ocTaJIbHbIE TOPO/ia, MOOBIBAB B KaXI0M IO pasy.

KakoBa HauMeHbIIass BO3MOXHAas JUIMHA MAapUIPyTa, €CJIA OH XOYET 3aKOHYUTh
CBOH IyTh B TOM K€ ropoje?




5. ®durypku, obmeir Mmaccorr 432 rpamma, IIpu MOMOIIM HEBECOMBIX HUTEH
Y TUTAaHOK cOOpay B KOHCTPYKIIHIO, H300pakE€HHYI0 Ha pucyHke. OKazanoch, 4TO Bce
e€ yacTH HaxoATcs B paBHOBecHU. CKOJIBKO BECUT poMO?

ZZZMW

5% B © ,lg'—_é'%
\

6. .HIOI[I/I IePeC3KaroT B Iropoaa, 3a roa 4YuCJICHHOCTDb J'II-OI[Cﬁ YABanNBacCTCA.
Ecan JIoau 3acCCiisiT BCChb I'OpoJa 3a 12 JICT, TO CKOJIBKO JICT HOH&I[O6I/ITCH, YTOOBI
3aHATH JIMIIb ITIOJIOBUHY ropoz:a?

7. CpaBHI/ITC ITapbI CJIOB. CKOJIBKO CpCar HUX ITOJIHOCTBIO HIIGHTI/I‘{HBIX?
O/Sanmarco 0O/Samnarco
®.Wagonerrte ®.Wagonertre
A.S.Schmetterling A.S.Schnetterling
N.V.Murfreesboroque N.V.Munfreesboroque
P.S.Splendoursec P.S.Sglendoursec

CeMb 4eNoBEK BBISICHSIIN, KAKOW CETOJIHS JE€Hb HEACIH.
[Tepseiii ckazan: «llocne3aBTpa — BOCKpPECEHBEY.
Bropoii: «Buepa ObL1 MOHEAETBHUKY.

Tpetuii: «3aBTpa Oyner cydb0oTay.

UeTepThiii: «3aBTpa OyaeT cpeaay.

[Tarerit: «Buepa ObuT 4eTBEPT».

[ecroit: «Ilo3aBuepa ObLIO BOCKPECEHBEY.

Cenpbmoii: «Ilo3aBuepa Obu1a cpemay.

Kaxkotii ceroans aeHb HEACH, €CIIA TPOE OMTHOar0TCs?

8. BaMm mpenokeHbl HECKOJIbKO BBICKA3bIBAHMM M CIIEJICTBHE M3 HUX
(BBLAEJICHO KUPHBIM).
Cornacusl 1 BeI ¢ oTHM ciieactBreM?

1. Bce knénpl — pacrenus.
2. HexkoTtopsie pacTenust OICTPO JKENTEIOT.
3HAYHUT, HEKOTOPBIE KJIEHBI OBICTPO KeJITEIOT.
Ha
Her
Q. ['ycenuiia nmporpsizaeT si0JI0KO TUaMeTpoM 6 CAaHTUMETPOB HACKBO3b 32

16 cexyH[, BbIJI€3asi CHAPY>KU MOJHOCTHIO.

N3BecTHO, 4TO cepeauHy s070Ka OHa HAYMHAET TPBI3Th YXKe 4epe3 6 CeKyH.
IIOCJIE HAaYyaJIa My TH.

KakoBa jqjimHa ryceHuIbl B CaHTUMETpax?




Ilpunoscenue 2
HUTOroBblii KOHTPOJIb
JAnarnocruyeckasi kapra

Ne/ | Hma Bxoasimas IIpomeskyTou- HroroBasn
n JImarnocruka Has JNArHOCTHKA
JMATHOCTHKA
1
2
3+
Hroro B % H H
C C
B B

Pe3ynbTaTUBHOCTh OTCIEKHUBAETCS C MOMOILIBIO KapThl HAOIIOJEHUM, aHaIu3a
y4acTHsl JeTel B COBMECTHOM MPOAYKTHUBHOW AESATENBHOCTU, pa3pabOTKU U 3aIUTE
TBOPYECKHUX ITPOEKTOB. Y CBOECHHE IPOTrPaMMbl BO3MOKHO IO 3-M YPOBHSIM: HU3KHI
(H), cpennuii (C), Beicokutii (B).
Hu3kuii ypoBeHb

Yuawuecs oonocnol 3namv/ nonumama:
— TEXHUKY 0€3011aCHOr0 MOBEICHUS BO BPEMsI 3aHITUH;
— IpaBujia MOBEICHUS B OOLIECTBEHHBIX MECTaX,
— HOHSITHE TIporpamMMbl Python; o01yto cTpyKTypy nporpamMmmel;
- OCHOBHBIE THUIIbI IaHHBIX;
- oreparop NpUCBAUBAHUS;
- Ha3HaYE€HUE YCIOBHOIO OIIEpaTopa;
- Croco0 3aMucH yCIOBHOTO ONEpaTopa;
- JIOTUYECKUM TUT JAHHBIX;
- JIOTHYECKHE orepaTopsl Or, and, not;
— OCHOBHBI€ LIUKJIbI C YCIIOBHEM;
— OCHOBHBIE ITPABHJIA 3AITMCH LIUKJIOB YCIOBUEM;
- (dopmMar 3anucu HUKJIa ¢ apaMmeTpoM;
— MOHATUE (PYHKIINY;
- OCHOBHBIE ITPUHIUIIBI CTPYKTYPHOT'O IPOTPaMMUPOBAHHS;
- MTOHATHE JOKAJIBHBIX IEPEMEHHBIX TOAPOrPaMM;
— cnoco0 nepeaayur napaMeTpos.
- Ha3HAY€HUE CTPOKOBOI'O THIA JaHHBIX;
- onepaTopsl 17151 pabOThI CO CTPOKAMU;
— OIepalnu Co CTPOKAMH;
- CIOCOo0 ONMCAHMS CIIUCKA;
- CIoco0 OMMCaHUs KOPTEXKa,;
— CIoco0 OMUCcaHus CIOBaps;
- OCHOBHBIE OIE€paI1H, BBIIOJHAEMBIE CO CIIUCKAaMU, KOPTEXKAMU U CIIOBAPSIMU;
- MTOHSATUE MHOXECTBA;
- CIIOCOOBI ONMCAHNS MHOXKECTBA,
- onepaTopbl padOThI C MHOKECTBAMH.
- YTO TAKOE CTUJIb IPOrPAMMUPOBAHHS;
- paBUJIa UMEHOBAHUS OOBEKTOB;
- OCHOBHBIE PEKOMEH ALY IIPU HAITMCAHUN IIPOTPAMM.

Yuawuecs oonorcnvl ymemo:



- NOHUMAaTh Y4YeOHYIO0 3aJlauy, COXpaHSATh €€ COJEp)KaHHUE B Ipoliecce ee
BBITIOJIHEHUS 110]] PYKOBOJICTBOM TEArora;

- paboTtarhb B mape, MaJioi rpyIire;

- BBITIOJTHUTH YCTAHOBKY MPOrPAMMBI O] PYKOBOJCTBOM MEAarora;

- BBITIOJTHUTH MTPOCTEUITYIO MPOrPaMMy B MHTEPAKTUBHOM CpEJIE;

- HamMcaTh KOMMEHTAPUU B ITPOrpaMMe Mo PyKOBOJICTBOM I1€1arora;

- peniaTh 3a/1a4u Ha JIEMEHTApHBIE JEHCTBUS C YUCITIaAMU;

- UCIIOJIb30BaTh YCIOBHBIN omeparTop;

— OTIpeICTIATh BUJ IIMKJIA, HarnOosee yJOOHBIN /Ui pelieHus TOCTaBICHHOM
3a/1auu;

- MCIIOJIB30BATh LIUKJI C YCIIOBUEM 1101 pyKOBOJCTBOM I1€arora;

— ONpelemsiTh 1EeIecO00pa3HOCTh MPUMEHEHHUS U HUCIOJb30BAaHUS IMKIA C
napamMeTpoM I pElIeHHs TOCTAaBJICHHOW 3a7aud 10 HAaBOMASIIUM BOMpPOCaM
nearora;

—  CO03JaBaTh U UCIOJIb30BAaTh OCHOBHBIE (DYHKIINH;

— OTHUCHIBATH U COCJIUHATH CTPOKH,

- HaXOJIUTh MOJCTPOKY B CTPOKE C OMOILBIO MIEAAr0ra;

- HaXOJIUTh KOJINYECTBO CJIOB B CTPOKE;

- BBOJIUTH U BBIBOJIUTH JIEMEHTHI CIIMCKA M0J1 PYKOBOJACTBOM M€1arora;

- MPUBOJUTH TPUMEPHl KCIOJIb30BAHUS BIIOKEHHBIX CIUCKOB (MaTpuIl) IO
HaBOJSIIMM BOIPOCAM MEeAarora;

- OMMCHIBATh MHOKECTBA IO PYKOBOJCTBOM NEJArora;

— OIPEAEIIATh NPUHAJICKHOCTh 3JIEMEHTA MHOKECTBY 110 HABOSIINM BOIIPOCAM;
- ompenensaTh BUJ OMMOOK ¢ HAXOAUTh OIIMOKKM B MPOTpaMMe IMOJ
PYKOBOJICTBOM I1€]1arora;

- COCTABJIATH AJIEMEHTAPHBIE AITOPUTMBI JIsI PEILICHUS 33]1aY;

- peann30BbIBaTh AITOPUTMBI HA KOMITBIOTEPE B BUJIE TPOTPAMM, HAITMCAHHBIX Ha
si3bike Python o1 pykoBOICTBOM Iejarora.

Cpennuii ypoBeHb
Vuawuecs oondicnol 3Hams/ nonumams:
- OCHOBHBIC TIOJIO)KCHUSI TEXHUKM OC30MACHOCTH Ha 3aHATUAX, MpaBUia
MOBEJEHUS B OOIIECTBEHHBIX MECTaX, IPaBUIIa JOPOKHOU OE30aCHOCTH;
- OCHOBHBIE IIPHUEMBI B3aUMOJICHCTBUS B TPYIIIE CBEPCTHUKOB;
- MOHATHUE IPOTPAMMBEI;
- CTPYKTYpy Iiporpammsl Ha Python;
— pekuMBI padboTh ¢ Python.
- THUIIBI JTAaHHBIX;
- 1IeJIbIC, BEIICCTBEHHBIC THITBI IAHHBIX U OTICpAIMU HaJl HUMU;
- OIepaTop NMPUCBAMBAHUS;
- Ha3HAYCHHE YCIIOBHOT'O OTIEPaTOPa;
- CIOCO0 3aIUCH YCIIOBHOTO OTIEPaTOpa;
- JIOTHYECKUH THII TaHHBIX;
- JIOTHYECKHE orepaTopsl Or, and, not;
- IIUKJIBI C YCIIOBUEM U UX BUIBI;
- Ha3HAYCHHUE U OCOOCHHOCTH MCIOJIb30BAHMUS IIUKJIIA C TAPAMETPOM;
- (opmar 3amucH UKJIA C TapaMeTpoM;
- HPUMEPBI KCTIOJIb30BAHUS ITUKJIOB PA3JINYHBIX TUIIOB.
- HOHATHE (PYHKIINY;



OCHOBHBIE CITOCOOBI OTMCaHUs (PYHKITUH;

MPUHITUIIBI CTPYKTYPHOTO MTPOTPAMMUPOBAHUS;

TIOHSITHE JIOKAJIbHBIX IIEPEMEHHBIX TTOAIPOTPaMM;

MOHATHE (POPMATBHBIX U (DAKTUIECKUX TTApaMETPOB MOAMPOTPAMM;
croco0 mepeaun mapaMeTpoB.

Ha3HAYCHHUE CTPOKOBOTO THIA JAHHBIX;

OTIEPATOPHI JIJIs1 pAOOTHI CO CTPOKAMU;

oL yphl U GYHKIIUU JIJIs1 pa0OTHI CO CTPOKAMHU;

OTIepaIliy CO CTPOKAMH;

CJI0>KHEIC TUITHI TAHHBIX;

CII0CO0 ONTMCAHMS CITUCKA;

CIoco0 JIOCTYIIA K 3JIEMEHTaM CITHCKA;

CIIoco0 OMUCaHUS KOPTEXKA;

CIIoco0 OIMMCaHus CIOBapS;

oTIepaIliH, BBIMIOJHIEMBIC CO CITMCKAMM, KOPTEKAMH U CIIOBAPSMH;
MIOHATHE MHOKECTBA;

CITOCOOBI OITMCAHUS MHOKECTBA;

orepaTopbl pabOThl C MHOYKECTBAMU.

YTO TAKOE CTHJIb TPOTPAMMHUPOBAHUS;

IIpaBUJia KUMEHOBAaHHS 00OBEKTOB;

OCHOBHBIEC PEKOMEH AN TP HAITUCAHUH MPOTPaMM;

OCHOBHBIE IIard pabOoThI HAJ[ MPOEKTOM, €TI0 IIPE3CHTAINH.

Vuawuecs oondichvl ymemo:

YBXUTEIIHBHO OTHOCUTCS K IIPETIOIaBaTEIIsIM M CBEPCTHUKAM;
IIPUMEHATHh HEKOTOPHIC MPUEMBI JIOTHIECKOTO0 (a0CTPaKTHOE) MBIIIJICHNS,
KOHIICHTPHPOBATH BHUMAHWE HAa OJTHOM MJTH IBYX 00BEKTaX;
MMOHUMATh IPUYMHBI yCTIeXa/HeycIeXxa ¢ TOMOIIBIO aHaIM3a Me1arora;
BBITIOJIHUTH YCTAHOBKY IIPOTPaMMBI;

BBITIOJTHATH ITPOCTEHIITYIO MPOrpaMMy B MHTEPAKTUBHOM CpeJIc;
HaIMCcaTh KOMMEHTapHUH B IPOTPaMME;

pemaTh 3aJ1a4d Ha dJIEMEHTApHbBIC ICHCTBUS C YUCIIAMU;
HCIT0JIb30BaTh YCIIOBHBIM OTIEPATOP;

CO3/1aBaTh CJIOKHBIC YCIIOBHS C TIOMOIIBIO IOTHYECKHUX ONEPaTOPOB;
oTpeneNnsaTh BU IIMKIIA, Hanbosee yAOOHBIHN 71 pelieHUs] OCTaBICHHON

3aJ1a4M;

HCIIOJI30BaTh IIUKJI C YCIOBUEM;
OMpeNeNsaTh 11eJ1eCO00Pa3HOCTh MPUMEHEHHUSI W UCIOJIb30BAaHUS IMKJA

apaMeTpOM JJIsl pEIICHHUsI TOCTABJICHHOM 3a/1a4H;

CcO34aBaTh U UCIIOJIB30BAThb q)YHKHI/II/I;
HCII0JIb30BAaTh MCXAaHHU3M IIapaMCTPOB AJIA IICpCaadn 3Haq€HHﬁ;
OIIMCBIBATb CTPOKH,

COCOAUHATL CTPOKH;

HaxXOoaWUThb JJIMHY CTPOKH,

BbIPE3aTh 4aCTh CTPOKHU,

HaxXoWThb IIOACTPOKY B CTPOKE;
HaxXo0WTh KOJJUYCCTBO CJIOB B CTPOKCE,
OIIMCBIBATh CITUCKH,

BBOAUTD 3JICMCHTHI CIIMCKA,
BBIBOJHNTH DJICMCHTHI CITMCKA,



- BBINOJIHATH [TOMCK 3JIEMEHTA B CIIUCKE, IOUCK MUHMMYMa U MakCUMyMa,
HaXO0KJIEHUE CYMMBI 2JIEMEHTOB CITHCKa;

- UCIOJIb30BaTh BIOKEHHBIE CITUCKH;

— MPUBOUTH MPUMEPHI UCTIOTB30BAHM BIOKEHHBIX CITUCKOB (MaTpPHIL);

- OIKCHIBATh MHOXKECTBA,

- OIIPENENATh IPUHAIICKHOCTh HIIEMEHTA MHOXKECTBY;

- BBOJMTD 2JIEMEHTHI MHO>KECTBA;

- BBIBOJIUTH AJIEMEHTHI MHOKECTBA.

- OIIpEAEATh BUJ OIIMOOK U HAXOAUTh OLIMOKH B IPOTrpaMMe.

— COCTABJISITh AJITOPUTMBI IS pELIEHUS 3aa4;

- peaJIn30BbIBAaTh AJITOPUTMbI HA KOMIIBIOTEPE B BUJIE IPOTPAMM, HAITMCAHHBIX HA
s3pike Python;

- OTJI&XXHUBATh ¥ TECTUPOBATH IIPOTPAaMMBI, HAITUCAHHBIE Ha s13bIKe Python;

— MMOHUMATh U COXPAaHSATH LIEJIU U 3a/1a41 YUYEOHOU AESITENIbHOCTU B XOJI€ 3aHSTHS;
- IJIAHUPOBATH CBOIO IEATEIBHOCTD € IIOMOIIBIO B3POCIIOTO;

— COTPYIHHMYaTh C B3pPOCIBIMH M CBEPCTHHKAMU B IIPOLECCE BBINOJIHEHUS
y4eOHOI 3a/1auu;

- NOHMMAaTh MPUYUHBI  ycHexa/Heycrnexa Y4YeOHOW JAESTENbHOCTH MO/
PYKOBOJICTBOM B3pOCJIOrO;

- JIeJ1aTh BBIBOJIBI B XOJ1€ MOJIyUYEHHBIX 3a/laHui; BHICTPAUBaTh JIOIMUECKHUE LIETTN
paccyXJIeHN 101 PyKOBOJICTBOM IIEAAr0ra;

- BbIpaXkaTh TBOPUYECKUE UJIEU, Pa3padOTaTh TBOPUECKHUM MIPOEKT HA OCHOBE
obpasia;

- KOHCTPYKTUBHO B3aMMOJIEUCTBOBATh B COCTaBE IPYIIIbI B XOA€ padOThl HaA
MIPOEKTOM.

Bricokuii ypoBeHb
Yuawuecs oonoicnvl 3namv/ nonumams:
— OCHOBHBIE TIOJIO)KEHHSI TEXHUKM O€30MacHOCTM Ha 3aHATHSAX, TpaBHUia
MOBEJICHUSI B OOILECTBEHHBIX MECTaxX, MpaBUjia JOPOKHOW OE30MacCHOCTH, MpaBuIIa
IIOBEICHUS BO BPEMSI UpE3BbIUYANHBIX IMPOUCIIECTBUM;
—  IpHEMbl KOHCTPYKTUBHOI'O B3aUMO/ICUCTBHUS B IPYIIIE CBEPCTHUKOB;
—  TOHSTHE NPOTPaMMBI;
- CTPYKTYpy niporpammsl Ha Python;
— pekuMbI padboTh ¢ Python.
— OO611yI0 CTPYKTYPY POTPAMMBIL;
- THUIIBI JIAHHBIX;
- IeJTbIe, BEIICCTBEHHBIE TUTTBI TAHHBIX U OTIEpAIliH HaJl HUMHU;
- orepaTop MpUCBaNBaHMUS;
- Ha3Ha4YeHHE YCIOBHOIO ONIEPATOPa;
- croco0 3amucH yCIOBHOTO ONEPATOPa;
- JIOTUYECKUM TUTI JAHHBIX;
- JIOTHYECKHE orepaTopsl Or, and, not;
- IIUKJIBI C YCIIOBUEM U UX BUJIBI;
- MpaBHJIa 3aIIMCH IIUKJIOB YCJIOBHEM;
- Ha3HAYCHHE U OCOOSHHOCTH MCIOJIb30BaHMUS IIMKJIA C TAPAMETPOM;
- (dopMmaT 3anucu HUKIa C HapaMeTpoOM;
- MIPUMEPHI HCTIOIb30BAHMS ITUKIIOB PA3IUYHBIX TUIIOB.
- MOHSTHE (PYHKIIHH;



- CIIOCOObI ONTUCAHUS (PYHKIIHNH;
- MPUHITUIIBI CTPYKTYPHOTO MTPOTPAMMUPOBAHUS;
- MOHATHE JIOKALHBIX TIEPEMEHHBIX MOIPOTPaMM;
- MOHATHE (POPMATBHBIX U (DAKTUIECKUX TTApaMETPOB MOAMPOTPAMM;
- crocob mepeaauu mapaMmeTposB.
- Ha3HAYCHHUE CTPOKOBOTO THIA JAHHBIX;
- OTIEPATOPHI JIJIs1 pAOOTHI CO CTPOKAMU;
- IPOIEAYPHI U PYHKIHH JJIs1 paOOTHI CO CTPOKAMHU;
- oTIepaIfy Co CTPOKaMHU;
- CJIO)KHBIC TUTIBI JJAHHBIX;
- CII0CO0 ONTMCAHMS CITUCKA;
- Croco0 OCTyIIa K 3JIEMEHTaM CITHCKa,
- CIIoco0 OMUCaHUS KOPTEXKA;
— CIoco0 OMMCaHus CIOBapS;
- OTepalliy, BBIMOJIHSAEMbIE CO CITUCKaMU, KOPTEXKAMHU U CJIOBapSIMHU;
- MOHSITHE MHOYKECTBA,;
- CITOCOOBI OTMCaHKsT MHOKECTBA,
- OrepaTopbl pabOThI C MHOYKECTBAMH.
- YTO TaKOE CTUJIb IPOTrPAMMHUPOBAHHS;
- paBuia UMEHOBAHUS O0BEKTOB;
- OCHOBHBIE PEKOMEH/IAIIUY TIPU HAITUCAHUU MTPOTPaAMM;
- IpaBuUJIa U ATaIbl paboThI HAJ[ TPOEKTOM;
— MIPUEMBI YCTICTITHOM MTPE3CHTAIINH TIPOSKTA.
Vuawuecs oonoicnvl ymemo:
- BBITIOJTHUTH YCTAHOBKY MPOTPAMMBI;
— BBITIOJTHUTH MMPOCTEHUIITYIO TIPOTPaMMY B MHTEPAKTUBHOM CpE/IE;
- HaMMcaTh KOMMEHTapUU B POTPAMME;
- peniaTh 3a/1a4u Ha DJIEMEHTAapHbIE IEHCTBUS C YUCIIaMU;
- UCIIOJIb30BaTh YCIOBHBIN OMepaTop;
— CO3/1aBaTh CJIOKHBIE YCIIOBHS C TIOMOIIBIO IOTHYECKHUX OMEePaTOPOB;
— oTpenensaTh BUA IIUKIIA, Hanboee yAOOHBIN 71 peIIeHUs TOCTaBIICHHON
3a/1a4u;
- UCIIOJIb30BaTh IIUKJI C YCIIOBUEM;
- OTIPENENATh 11eJ1IeCO00Pa3HOCTh MPUMEHEHHUSI W UCIIOJIb30BAHUS ITMKJIA
rapamMeTpoM JJIsS PEIICHUS MOCTAaBIICHHOM 3a1a4H;
- CO371aBaTh U UCIOJIb30BaTh (PYHKITUY;
- MCIOJIb30BaTh MEXaHU3M MapaMeTPOB IS TiepeIaun 3HaUYCHUH;
- OTHCHIBATH CTPOKH;
- COCIIUHATH CTPOKH,
— HAXOJUTh JIJTUHY CTPOKH;
— BBIPE3aTh YaCTh CTPOKH;
— HAXOJUTh MTOACTPOKY B CTPOKE;
- HaXOJIUTh KOJIMYECTBO CJIOB B CTPOKE;
- OTIHUCHIBATh CITUCKHU;
- BBOJIMTH DJIEMEHTHI CIIHCKA,
- BBIBOJIUTH DJIEMEHTHI CITHCKA,
- BBITIOJTHSATH MTOMCK 3JIEMEHTA B CIHCKE, TOMCK MUHHUMYMa U MaKkCUMyMa,
HaXO0XXJIEHUE CYMMBI DJIEMEHTOB CITHCKa;
- MCTIOJIb30BaTh BIIOKEHHBIC CITHCKH,



— IPUBOIUTH IIPUMEPHI HCIIOIH30BAHMUS BIOYKECHHBIX CITUCKOB (MATPHII);

— OIMUCHIBATH MHOYKECTBA;

— OIIPEEIIATH IPUHAIIEKHOCTH DIEMEHTA MHOKECTBY

— BBOJIMTH DJIEMEHTHI MHOKECTBA;

— BBIBOJIUTH DJIEMEHTHI MHOYKECTBA.

- OTPEIENIATh BH/I OIIMOOK ¥ HAXOIUTh OLMIHOKH B IIPOrPamMMe.

- COCTABJIATH aJATOPUTMBI JUIS PEIICHUS 3a/a4;

— peaTn30BBIBATH AJITOPUTMEI Ha KOMITBIOTEPE B BUIE IIPOTPAMM, HAIIMCAHHBIX Ha
s3bike Python;

— OTJIaKUBATh U TECTUPOBATH IIPOTPaMMEI, HaITMCAHHEIE Ha s3bIke Python;

— MOHUMAaTh YYEOHYIO 3a/1a4y, aHAIM3UPOBAThH JOCTHIKEHUE PE3yIbTaTa;

- 7ie71aTh BBIBOBI B XO/€ MOJIYYECHHBIX 3aJaHUil; CAMOCTOSTEIHHO BBHICTPAUBATh
JIOTHYECKUE LEIMH PACCyKICHHMIA;

— OHUMAaTh MPHYUHBI yCIleXa/Heycrexa, KOHCTPYKTUBHO MPUHUMATH PUYHHBI
HeycIexa, UCIPABIIATh OIMIHOKH ¢ MUHUMAJIBHBIM Y4acTHEM I1earora;

- IUIAHAPOBATh CBOIO  ACSATEIbHOCTh, HAXOAUTh OPHUIHHAJBHBIC CIOCOOBI
BBIIOJIHEHUS IOCTABICHHON TBOPYECKOM 3a/1auHu;

— CO3/1aTh IMPOCKTUPOBOUYHYIO KOMaHIy K OPraHU30BaTh €€ ACATCIILHOCTD;

- pa3paboTaTh TBOPUYECKHUI MPOEKT IO MPEIIOKEHHON UM CaMOCTOSATEIIHHO
BBIOpAHHON TEME B COCTaBE TBOPUECKOM IPYIIIILI;

- CaMOCTOSTEIILHO MOATOTOBUTH MPE3CHTAIIMIO M 3aIIUTHTD IPOEKT.

BONPOCHI IJIS IPOMEKYTOYHOT0 KOHTPOJISI 10 YCBOEHUIO
MaTtepuaJa
(I Ipomesicymounulli KOHMPOIbL NPOBOOUMCSL 8 NOCIEOHION HeOento
oexkabpst)

CocTtaBbTe BRIpKEHHE JIJISl BRIYHUCIICHUS B HHTEepIiperaTtope Python 3 u
BCTaBBTE B I10JI€ OTBETA PE3YJIbTAT BEIYUCIICHUSA:

11111-1111111
— npou3sBeaenue yncen 11111 (5 exunmm) m 1111111 (7 equnni)

3anumute yncio 1.2345e3 B Buje aecATUHUHOM ApoOH.

CocTaBbTe U 3aMUIINTE BBIPAKCHUE JIJIS1 BHIYUCIICHUS:
2014.0"14(Bo3BecTtuB 14 cTeneHsb)
OO6paTuTe BHUMaHWE Ha 3aMKUCh YKCJIA: TO BEIIECTBEHHOE YHUCIIO.

IIpuBeaure k neaomy Tuny yucio 2.99

PaccraBbTe CKOOKH B BEIPOKCHUH

aand b or notaand not b
B COOTBETCTBHUU C TIOPSIKOM BBIYHCIICHUS BBIPAKEHUS (IPUOPUTETOM
onepanuii). Bcero morpedyercs 5 map ckoOOK (BHEIIHHE CKOOKH BXOJISIT B
WX YHUCJIIO).

Haiigute pe3yabTaT BeIpayKEHUS IS 3aJaHHBIX 3HAUYCHUH a 1 b



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

YYUTBIBaUTE PETUCTP CUMBOJIOB IIPHU OTBETE.
a=True
b = False
aand b or notaand notb

OTMeThTe BBIpaKE€HUs, 3HAYEHUS KOTOPBIX PaBHBI TTUE:
"239" <"30" and 239 < 30
"239" <"30" and 239 > 30
"239" >"30" and 239 < 30
"239" >"30" and 239 > 30

YKaxXuTe pe3yJIbTaT BbIPAKECHHUS:

"123" + 42"

Kakoe 3HaueHHe OyIeT y IEpEeMEHHOM | TOCIIe BHITIOTHEHUS (parMeHTa
IpOrpaMMmbI?

i=0

while i<= 10:

i=i+1

ifi>7:

i=i+2

CKoJIbKO uTepanuil 1ukia OyAeT BHITOJIHEHO B 3TOM (pparMeHTe
IIPOTPaMMBI?

=0

while i<= 10:

i=i+1

ifi>7:

i=i+2

CKOJIBKO BCEro 3HaKOB * OyET BhIBEACHO MOCIIe UCIIOJHEHU (pparmMeHTa
IIPOrpaMMBI:
=0
while i<5:
print(**")
ifi% 2 ==0:
print(***")
ifi>2:
print(****")
=i+l

Onpenenure, Kakoe 3HaUEeHUE OyIeT UMETh IIEPEMEHHas | TI0CIe
BBITNIOJIHEHUS CIEAYIONIET0 (PparMeHTa NporpaMMmbl:

i=0

s=0

while i<10:

i=i+1

S=S+I
if s >15:
break




i=i+1

Onpenenurte, Kakoe 3HaUeHUE OyIeT UMETh IIEPEMEHHas | TocIe
BBIIIOJITHCHUS CICAYIOIICTO q)parMeHTa IIpOrpaMMBbI:

i=0

s=0

while i<10:

i=i+1

S=S+I

if s >15:

continue

i=i+1

3agaum AJ19 MPOMEKYTOYHOT0 KOHTPOJIS 10 YCBOECHHIO MaTepHuaJia

Hanumwure npoctoi KabKyJISTOpP, KOTOPBIM CUUTHIBAET C MOJIB30BATEIBCKOTO
BBO/JIa TPU CTPOKU: MEPBOE YUCIIO, BTOPOE YUCIIO U ONEPALIHIO, TTOCIIE YETO
IPUMEHSIET OTepalrio K BBeIEHHBIM urciiaM ("'mepBoe umncio" "onepamus"
"BTOpOE 4KCII0") U BEIBOAUT PE3YJIHTAT HA IKPaH.

[TonnepxxuBaemble onepanuu: +, -, /, *, mod, pow, div, raue
mMod — 3To B3sTHE OCTaTKa OT JEJICHMS,

POW — BO3BE/ICHHE B CTEIEHbD,

div — uenoyucieHsoe aejaeHue.

Ecnu BeImonHAETCS NeneHrne U BTopoe uncio paBHO 0, HEOOX0IMMO BBIBOIHUTH
ctpoky "Jlenenue ma 0!".

O6paTI/ITe BHHMAHHUC, YTO HAa BXOI ITPOrpaMmMe IpUuXoaiAT BCIICCTBCHHBIC
qucia.

XKurenu crpanbl ManeBun 4acTo SKCHEPUMEHTUPYIOT C IJIAHUPOBKON KOMHAT.
KoMHaTtbl OBIBAIOT TPEYTOJIbHBIE, IPSMOYTOJIbHBIE U KPYTJIbie. YTOOBI OBICTPO

BBIYMCIIATD KUJIUIONAa/lb, TPEOYETCSA HAaKUCATh MPOTPpaMMy, Ha BXOJ KOTOPO

noaércsa TUN (PUTyphl KOMHATBI M COOTBETCTBYIOIINE MAPAMETPhI, KOTOpas Obl
BBIBO/IMJIA TUIOLIAb MTOJYYUBILIEHCS KOMHATBHI.

Jnis uncna t B ctpaHe MajeBuM UCIIONb3YIOT 3HaueHue 3.14.

dopmar BBOJA, KOTOPBIM UCTIOIB3YIOT MaJleBUMLIBI:

TpeyronsHuK

a

b

C

20e &, b u C — onunvl cmopon mpeyzonvHuKka

IPSAMOYTOJIBHUK




a
b

20e a u b — onunvl cMopon nPaAMoy2o1bHUKA

KpyT
.

20e I — paouyc oKpyycHocmu

Hanmummre nporpammy, KOTOpast MOJIy4aeT Ha BXOJ TPH LIEJIBIX YUCIIA, 110
OJIHOMY YUCJIy B CTPOKE, U BEIBOJUT Ha KOHCOJIb B TPU CTPOKH CHA4YaJIa
MaKCUMaJIbHOE, IOTOM MUHUMAJIBHOE, II0CJIE YE€r0 OCTaBLICECs YUCIIO.

Ha BBOJ MOTYT IIOJaBaTbCA U ITIOBTOPAIOIIUCCA YUCJIA.

[Tama oyeHb JHOOUT KaTaTbCs Ha OOIIECTBEHHOM TPAHCIIOPTE, a MoJTydas
OuieT, cpa3y MpoBEPSIET, CUACTIIUBEIN Jiu eMy nonajncs. buner cuuraercs
CYACTJIUBBIM, €CJIM CYMMa MEPBbIX TPeX MU(PP COBMATAET C CYMMOU MOCIETHUX
Tpex uudp Homepa Ousera.

Opnnako Ilama oyeHb JI0X0 CYUTAET B YME, IOITOMY MOMPOCUIT BAC HAIMKUCATh
porpaMmy, KOTOpasi MPOBEPUT PABEHCTBO CYMM M BbIBEAET "CUAaCTIMBBIN",
€CJIM CYMMBI COBMNAAIOT, U "OOBIUHBIN", €CITH CYMMBI pa3IHYHBI.

Ha Bxon mporpamme nogaércs ctpoka u3 mectu nudp. (lMpumep:123321)

BBIBOIUTE HYHO TOJIBKO ¢J10BO "CuacTiauBblil" nian "OObuHBIN", ¢ 00IbIION
OYKBBI.

Hanumwure nporpamMmmy, KOTopasi C4UTHIBAET C KOHCOJIU YKucia (110 OAHOMY B
CTPOKE) 110 T€X MOp, OKa CyMMa BBEJEHHBIX uMcen He Oyner paBHa 0 u cpa3y
MOCJIe 3TOr0 BEIBOAUT CYMMY KBaJIpaTOB BCEX CUUTAHHBIX YUCEN.

I"apanTHpyercsi, 4TO B KAKOKW-TO MOMEHT CyMMa BBEIEHHBIX YACEI OKAXKETCS
paBHoii 0, mocJie 3TOro cYMTHIBaHUE NPOIOJIKATH HEe HY’KHO.

B npumepe mbl cuuthiBaem uncia 1, -3, 5, -6, -10, 13; B 3TOT MOMEHT
3aMeydaeM, YTO CyMMa 3TUX YMCEJl paBHA HYJIO U BBIBOJAUM CYMMY MX
KBa/IpaToB, HE OOpallias BHUMaHUs HA TO, YTO OCTAIKCH €II€ HE TPOUYUTAHHBIE
3HAYEHHUS.

Hanumuite nporpamMmy, KOTopasi BRIBOAUT YacTh mocieaoBaTenbHocT 12 2 3
33444455555 ... (4ncio nNoBTOPSIETCS CTOJBKO pa3, ueMmy paBHO). Ha
BXO/JI pOTpaMMe TiepeaaéTcsi HEOTPUIATENHHOE 11€7I0€ YHUCIIO N — CTOJIBKO
AJIEMEHTOB TOCJIEI0BATEILHOCTH JIOJDKHA 0TOOpa3uTh porpamma. Ha Beixone
OKHJIAETCS TTOCIIEIOBATEIHFHOCTh YMCE, 3alTMCAHHBIX Yepe3 MPoOeIT B OAHY
CTpPOKY.

Hanpumep, ecnu n = 7, To mporpamma noykHa BeiBectn 1 22 33 3 4.




BriBenute Tabnuily pazmepoM NXN, 3aM0JHEHHYIO yKciiaMu oT 1 1o N2 no
CIUpPAJIU, BBIXOSAIIEH 13 JIEBOTO BEPXHETO yIJla ¥ 3aKPYUYEHHOU MO YaCOBOM
CTpeJIKe, KaK MoKa3aHo B nmpumepe (3aech N=5)




