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JanHasi nporpaMmMa TeXHHYEeCKOH HANPABJEHHOCTH

HoBu3Hna nporpammsl 3akioudaercs B ToM, 4to Python maer Gosee mupokue BO3MOXKHOCTH B
obyacTu mporpamMmmMHupoBaHus, 4eM Pascal, KOTOpBIii BXOJUT B IIKOJBHBIA Kypc HMHpOpmatuku. Ha
a3bike Python MOXXHO serko M OBICTPO €O34aBaTh IMPOCTHIE KOMIBIOTEPHBIE HIPbI, TPEXMEPHBIE
MOJIEJIN ¥ IPOTrPaMMHUPOBATh POOOTOB. DTOT A3bIK ObICTpEE U Jierye ycBaupaercs, ueM Pascal. Muorue
MHUpOBble KommaHuu Takue, kak Intel, Cisco, Hewlett-Packard, wucmonb3yroT 3TOT s3BIK TIpH
peanu3ay CBOMX MpoekToB. KpymnHeiine nHTepHET-pecypchl Takue, kak Google, YouTube, Takxe
pa3paboTaHbl C TOMOILBIO A3bIKa porpaMmupoBanus Python.

Ilenarormyeckas nejecoo0pas’HOCTh IPOrpaMMBbl 3aKIKOYACTCA B IPUBJICUYCHUU Y4YalIUXCA K
3aHATUSAM TEXHUYECKUM TBOPYECTBOM, YTO CIIOCOOCTBYET PpA3BUTHIO JIOTHUECKOTO MBIIIJICHHS,
TBOPUYECKUX CIIOCOOHOCTEH M HABBIKOB pEIIeHHs 3aJady IporpammupoBaHus. lIporpammupoBanue
MOTUBUPYET K 3aHATUAM B DAa3IMYHbIX HAYyYHBIX o00nacTax (¢pu3uku, MHPOPMATHUKH, aiareOpsl,
TeOMETPUH U Jp.), pa3BUBAeT BOOOpa)K€HHE M CIIOCOOCTBYET paHHEW MpodopueHTaluu MOJIPOCTKOB.
JInist TOCTMYKEHUS TIOCTABIICHHBIX 33/1a4 3aHSATHUS MIPOBOJATCS B opMaTe «OT MPOCTOTO K CIOKHOMY.
VYyamuecss BCHOMMHAKOT CBOM 3HAHUS 110 OCHOBAM aJrOPUTMHU3ALMHU M IIPOrPAMMHUPOBAHUSA U HA UX
OCHOBE, YIIIyOJIsisl X, y4aTCsl COCTABJISTh IPOCTHIE U CIIOKHBIE IPOrPAMMBI.

AKTYaJILHOCTB IIPOIPaMMbI

C pa3BuTHEM COBpPEMEHHBIX MH(POPMAIMOHHBIX TEXHOJOTHHA CETOIHS JII0OOW yYaluics 1Mo
PYKOBOJICTBOM OIIBITHOTO MENArora MOXKET C JIEFKOCTHI0 HAYYUTHCS IPOrPAMMHUPOBATH.

KomnbroTepsl 1 KOMIIBIOTEPHBIE CHCTEMbl — HEOThEMJIEMasl 4acTh XKM3HU Hallero oOIIecTBa.
HayuuBmuce nporpaMMupoBaTh, Mbl MOKEM OBbITh HE TOJBKO IOJIb30BATEISIMH HH(OPMAIIMOHHBIX
TEXHOJIOTMH, HO M aKTUBHBIMH HX CO3JATEIISIMU.

S3BIKM TPOTrpaMMUPOBAHUS MOYKHO CPaBHUTH C HHOCTPAaHHBIMM SI3BIKAMHU, OBIAJAECTh UMH MOXKET
KaXJbI. YUUTBCS NPOrpaMMHUPOBATh OYEHb UHTEPECHO. Pe3ynbpTaT mporpaMMUpOBaHKs OYEHb 4acTO
BujieH cpazy. Kpome Toro, co3gaHue KOMIBIOTEPHBIX UTP M OOYHYaIOUIMX HPOTrpaMM CHOCOOCTBYET
Pa3BUTHIO JIOTUKM M KpeaTHMBHOrO MbIIUieHUs. Emé onHoN 3HauyMMOW CTOpPOHOW OO0y4deHHs
IIPOrPaMMHUPOBAHUIO SIBJIIETCS CIIPOC HAa DPBIHKE TPyAAa Ha CHELHUAJUCTOB JIAHHOIO HaIlpaBJICHUS
NEATEIbHOCTH.

IIporpamma «OcCHOBBI TpOrpaMMHUpOBaHMs Ha s3bike Python» HampaBieHa Ha MOATOTOBKY
TBOPYECKOM, TEXHUYECKH TPAMOTHOM, TAPMOHUYHO PA3BUTON JMYHOCTH, OOJAMAIONIEH JTOTHUYECKUM
MBIIIJIEHUEM, CIIOCOOHOW aHaIM3UpPOBATh U pelIaTh 3a7aud B KOMaHje B 001acTu MH(OPMaLMOHHBIX
TEXHOJIOTMH, pelIaTh CUTYallHOHHBIE KEHCOBBIE 3aJaHUsl, OCHOBAHHBIE HA IPYIIIIOBBIX IIPOEKTAX.

3aHATUS TO JaHHOMY KYypCY pacCuMTaHbl Ha OOILIEHAayyHYIO IOATOTOBKY OOy4arommuxcs,
pa3BUTHE UX MBIIIJIEHUS, TOTUKHA, MAaTEMaTUYECKUX CIIOCOOHOCTEMN, CCIIE0BATENbCKUX HABBIKOB.

Kypc «OcHoBbl mnporpammupoBaHusi Ha s3blke Python» HampaBieH Ha H3yueHHE OCHOB



nporpaMMHpOBaHus Ha si3bike Python.

B pamkax kypca oOydaromuecss CMOTYT TO3HAKOMHTHCS C (U3MUECKUMHU, TEXHHUYECKUMHU U
MaTeMaTHYeCKUMHU MOHATHSIMHE. [IpnoOpeTéHHbie 3HaHUS Oy IyT MIPUMEHUMBI B TBOPYECKUX MTPOCKTAX.

Heas mnporpammel: ocBoenne Hard- um Soft-komnerennuii oOyuarommmucs B 00JacTH
MIPOrpaMMHUPOBAHUS YEPE3 UCII0JIb30BAHUE KEHC-TEXHOIOTHA.

3agaun:

Obyuarowue:

— W3y4yuTh 0a30Bble MOHATHS: aJIrOpUTM, OJOK-CXeMma, IEpPEeMEHHas, UK, YCJIOBHUS,
BbIUMCTUMAs (YHKIIHS;

— copMHUpOBaTh HABBIKH BBHIMOJTHCHHUS TEXHOJIOTHMUYECKOW MEMOYKH Pa3padOTKH MpOorpaMm
Cpe/IcTBaMH si3bIKa IporpaMMmupoBanus Python;

— H3yYUTh OCHOBHBIE KOHCTPYKLIMM S3bIKa mporpammupoBaHus Python, mno3Bosmstomue
paboTaTh C MPOCTHIMHU U COCTABHBIMU TUIIAMU JIaHHBIX (CTPOKaMH, CIIUCKaMH, KOPTEKaMHU, CIIOBAPSIMH,
MHOECTBAMH );

— HAYYHTHh MPUMCHSATh HABBIKH IPOTPAMMHPOBAHUS HA KOHKPETHOW Yy4eOHOW CHUTyaruu

(mporpamMMupoBaHKe OECIUIIOTHBIX JIETATEIBHBIX aIlllapaToB Ha YYEOHYIO 3a/1a4y);

— pa3BUTh HAaBBIK MUJIOTUPOBAHUA OECHWIOTHBIX JieTaTenbHbiX ammapatoB (BITJIA) Ha
MIPAKTHUKE;

— TIPUBUTH HABBIKH NMPOEKTHOM JESITEIILHOCTH.

Pazeusarowue:

—  CIOCOOCTBOBATh PACIIUPEHHUIO CIOBAPHOIO 3aI1aca;

— CIOCOOCTBOBaTh  Pa3BUTHIO MaMATH, BHUMAHMS,  TEXHUYECKOIO MBIILICHHUS,
M300pETaTEeNIbHOCTH;

— CHoCOOCTBOBATh Pa3BUTHIO AJITOPUTMUUYECKOTO MBIILJICHNUS;

—  CIOCOOCTBOBaTh (POPMHUPOBAHUIO UHTEPECA K TEXHUYECKUM 3HAHUSIM;

—  CIIOCOOCTBOBATH (dbopMUPOBaHHUIO YMEHUS  NPaKTUYECKOIo MPUMEHEHUS
ITOJTyYEHHBIX 3HAHUH;

— cdopMupoBaTh yMeHHE (HOPMYITUPOBATh, ApTyMEHTHPOBATH M OTCTAaNBATh CBOE MHEHHE;

— chopmupoBaTh yMEHUE BBICTYTIATh myOJIU9HO c JOKJIaJIaMH,
MPE3eHTALUSIMH U T. II.

Bocnumamenvuuie:.

— BOCHHUTBIBATH aKKYPATHOCTb U AUCHUILITMHUPOBAHHOCTD IIPH BBIITOJIHCHUU pa6OTBI;
—  CII0COOCTBOBATh (I)OpMHpOBaHI/IIO MOJOKUTEILHOMN MOTHBAIIUH K pr,Z[OBOﬁ ACATCIIBHOCTH,
—  CII0COOCTBOBATh (I)OpMI/IpOBaHI/IIO OIlbITa COBMCCTHOTO U MHAWBUAYAJIbHOTO TBOPUYCCTBA IIPU

BBIITOJIHEHHNN KOMAaH/IHbBIX 3aﬂaHI/II\/’I;



— BOCIIUTHIBATh TPYAOJIIO0UE, YBaXKEHHE K TPYLY;

— (opMHupoBaTH YYBCTBO KOJUICKTUBU3MA U B3aUMOIIOMOIIIN;

— BOCHUTHIBaTh YYBCTBO IMAaTPUOTHU3MA, TPAKJAHCTBEHHOCTHU, TOPJIOCTH 3a JOCTHXKEHUS
OTEYECTBEHHON HAYKH U TEXHUKH.

Oco0eHHOCTH OpraHu3annu o0pa3oBaTeJbLHOI0 Mpolecca

Cpok peanuzaiuu mporpammbl coctaBisier 1 rog. OOmiee KOJIUYeCTBO YacOB B T'OJI COCTABIISIET
34 yaca. 3ansaTus nposoaarcs 1 pas B Hezxento 1o 1 gacy.

IInanupyemMble pe3ybTaThl

B pe3ynbrate ocBoeHUs MporpaMmbl 00y4daroIuecs J0KHbBI 3HAMmb:

— OCHOBHBIE AITOPUTMUYECKHE KOHCTPYKIIUU;

—  TPUHIUIBI IOCTPOCHUSI OJIOK-CXEM;

— TPUHLMUIIBI CTPYKTYPHOTO MPOrpaMMHUpPOBaHUs Ha si3bike Python;

— yto Takoe BITJIA u ux npegHasHayeHue.

Memb:
— COCTaBJIATH AJITOPUTMBI JIJI PEIICHUS IPUKIAIHBIX 3a0a4;

— PCAJIM30BBIBATL AJIIOPpUTMbI HAa KOMIIBIOTCPC B BHJAC IIPOTIpaMM, HAIIMCAHHBIX Ha S3bIKC

— npuMeHsaTh oubimorexy TKinter;

— OTJIaXWBaTh U TECTHPOBATh IPOrPaMMBbI, HAITMCAHHBIE Ha si3bIKe Python;

— mHactpauBaTh BIIJIA;

— TIPEACTaBIATH CBOM ITPOEKT.

enadems:

— OCHOBHOW TEPMUHOJIOTUEN B oOnactu ANITOPUTMU3ALAN "
MIpOrpaMMHUPOBAHUS;

— OCHOBHBIMH HaBBIKaMH MIPOTPaMMHPOBaHUS Ha s3bike Python;

— 3HAHUSIMHU 110 YCTPONUCTBY U MPUMEHEHUIO OECITMIIOTHUKOB.

@®opMbI aTTECTALMU (KOHTPOJIA)

Bxoasimuii KOHTPOJIb OCYILECTBIISIECTCS MTPU KOMIUIEKTOBAaHUHU TPYIIIBI B Hayase yueOHOro roja.
L]env — onpenenuTh UCXOIHBIA YPOBEHb 3HAHUHN YyYaIIUXCs, ONPEAETUTh (GOPMBI U METO/BI paboThI ¢
yYaIuMHcs.

dopma KOHMPOA: TECTUPOBAHUE.

Texymmii KOHTPOJIb OCYILECTBISAETCS MOCIE U3YyUEHHUS OTAENIBHBIX TEM, pa3jiena nporpaMmsl. B
IIPAKTUYECKON 1€ATENbHOCTH PE3YJIbTaTUBHOCTD OLIEHUBAETCS KAY€CTBOM BBIIIOJHEHUS NPAKTUYECKUX
paboT, MOMCKY B OTOOPY HEOOXOIMMOT0 MaTepuaia, YMEHHUIO padoTaTh C Pa3IMYHBIMU UCTOYHUKAMHU

uHpopMaluu.  AHaIUM3UPYIOTCA  TOJIOKUTEIbHBIE W OTpHUIATENIbHBIE  CTOPOHBI  paboTHI,



KOPPEKTUPYIOTCA HeAOCTaTKU. KOHTpOJb 3HAHMW OCYIIECTBIAECTCS C MOMOINIBIO 3aJaHMil meparora
(pemieHre TPAKTHYECKUX 3a7ad CPEACTBAMHU  sA3bIKa IPOTPAMMHPOBAHUS); B3aMMOKOHTPOJI,
CaMOKOHTpOJIS U Ap. OHK aKTUBU3HUPYIOT, CTUMYJIMPYIOT pabOTy ydyarmxcs, MO3BOJSIOT 00Jiee MOIHO
MIPOSBIISATH NOJyYEHHBIC 3HAHUSA, YMEHUS, HABBIKH.

IIpomexyTOUYHBIN KOHTPOJIb OCYILIECTBIsETCs B KoHIle | momyroaus yueOHoro roaa.

dopma KOHTPOJIS: TECT, PELLIEHUE MPAKTUYECKUX 3a/1a4 CPEACTBAMH A3bIKa IPOrPaMMHUPOBAHMUSL.

HToroBelii KOHTPOJIb OCYIIECTBISETCS B KOHIIE y4eOHOTO roja.

dopma KOHTPOJISL: 3alIUTa TBOPUYECKOTO MPOEKTA.

OTtcriexuBaHUE JIMYHOCTHOTO PAa3BUTHS YYAIUXCS OCYILECTBISIETCS METOJOM HaONIOACHUS,
aHketupoBaHus. [lo uroram nepBoro nojyroaus M Mo UTOraMm roja 3amnojiHsercs «JluarHoctuyeckas
KapTa», B KOTOPOI MPOCTABIISETCS YPOBEHb YCBOCHUS MPOTPAMMBI KaXIbIM yJaIIUMCs 0ObeAMHEHUSI.

OueHoYHbIe MATEPHAIBI

Bxoasiuuii KOHTPOJb: Tecmuposanue (Ilpunosicenue 1)

IMpomexkyTOUHBIH KOHTPOIb: Tecmuposanue, peuwenue 3a0ay ([lpunoscenue 2)

HUToroBelii  KOHTPOJIb: yuawumcs npeonazaemcsi CAMOCMOSMENbHO — 8blOpams — memy
MBOp1ecK020 NpoeKma U HA OCHOBAHUU MeMbl pa3padomams NpocpPammy, NOACHUMENbHYIO 3ANUCK),
npezenmayuio.

Metoauyeckoe odecrnieueHue

[IporpamMma pa3zpaboTaHa Ha OCHOBE KOHIIETITYaJIbHBIX MO0KEeHUH CTpaTeru MHHOBALIMOHHOTO
passutusa Poccuiickoit @enepanun Ha nepuon no 2020 roxa.

Metoabl 00y4eHus:

1. CnoBecHblil: 00bCHEHHE HOBOTO MaTepHalia; paccka3 OO030pHBIN ISl PacKpbITUS HOBOM
TEMBI; Oece/ibl C YJallluMHUCS B IPOLECCE U3YUEHUS TEMBI.

2. Harngasblif: npuMeHeHHE JIEMOHCTPAIMOHHOIO MaTepuasa, HarisAHbIX IOCOOMIA,
IIPE3EHTALMH 110 TEME.

3. [pakTrueckuii: MHIUBUIYyaTbHAsI ¥ COBMECTHAS TIPOYKTHBHAS JIEATEILHOCTD, BBIITOJIHEHHUE
yUalUMUCS OIpe/IeJIeHHbIX 3a/1aHuH, peleHne 3a1a4.

4. VIHTepaKTHBHBINA: CO3/1aHUE CTICIUANIBHBIX 33/1aHUI, MOAETUPYIOIUX PEATbHYIO KU3HEHHYIO
CHUTYaIIHIO, U3 KOTOPOH yyaluMcs MpeagaraeTcs HailTh BBIXO/I.

TexHoJsiorum:

1. TexHonmorus mpoOIEMHOTr0O JUaora. YJamuMmcs: He TOJBKO COOOIAalOTCsl TOTOBBIC 3HAHUS, HO U

OpraHM3yeTcs Takasi UX JesTeNIbHOCTh, B IPOLIECCE KOTOPOH OHHM CaMU JIENAIOT «OTKPBITHS», Y3HAIOT YTO-TO

HOBOC 1 UCIIOJIB3YIOT INOJTYYCHHBIC 3HAHWS U YMCHUS I PCHICHUS J)KU3HCHHBIX 3a/1a4.



2. TexHONOrus KOJWIEKTUBHOIO B3aMMOOOYUYEHMs («OPraHM30BAHHBIA JUAJIOT», «COYETATENbHBIN
JMAJIOT, «KOJUIEKTUBHBIN criocod ooyuenus (KCO), «paboTa ydammxcsi B mapax CMEHHOTO COCTaBay)
MO3BOJISIET TUIOAOTBOPHO Pa3BUBATh Y 00YyYaeMbIX CAMOCTOSTEIBHOCTh U KOMMYHHKATHBHbBIC YMEHU .

3. MUrposast texnonorus. rpoas gopma B 00pa3oBaTenbHOM MpoLecce CO3MaETCs MPU ITOMOIIU
UTPOBBIX NMPUEMOB U CUTYaLlUi, BBICTYIAOIIMX KaK CPEACTBO MOOYXAEHUS K JedaTenbHocTi. CrocoOcTByeT
Pa3BUTHIO TBOPYECKUX CIIOCOOHOCTEH, MPOYKTUBHOMY COTPYIHUYECTBY C IPYrUMHU ydamumucs. [Ipuydaer
K KOJUICKTUBHBIM JCHCTBHSAM, NPUHATHIO PELICHUM, YYUT PYKOBOJUTh M MOAYMHATHCS, CTUMYJIMPYET
NPaKTHYECKUE HAaBBIKH, PA3BUBAET BOOOPAKEHUE.

4. DneMeHThl 3710pOBbECOEPEraOIINX TEXHOJIOTHI SIBIIOTCS HEOOXOAMMBIM YCIIOBUEM CHIKEHUS
YTOMJIIEMOCTH Y IEPETPY3KHU yHAIIMXCSL.

5. IlpoekTHasd TexHONOrMs TpeylaraeT MNpPaKTUYECKUE TBOPYECKUE 3aJaHusi, TPeOyrole OT
yyalluxcs WX IPUMEHEHHE JUIl peIleHUs MpoOJEeMHBIX 3aJaHMM, 3HAHUS MaTepuala Ha JIaHHBIN
ucropuyeckuit sran. OBnajeBas KyJIbTypoil MPOEKTUPOBAHUS, IIKOJIBHUK ITPUYYaeTCsl TBOPUECKH MBICIIUTD,
[IPOrHO3UPOBATH BO3MOKHBIE BAPHAHTHI PELLICHUS! CTOAIIMX MEPE HUM 33a/1ay.

6. HWudopManmoHHO-KOMMYHUKAIMOHHBIE TEXHOJOTUH AKTUBH3UPYIOT TBOPUYECKHH TOTCHIHAI
yJalluxcs; CIOCOOCTBYET Pa3BUTHIO JIOTMKM, BHMMAaHUs, pEeuM, TIIOBBIIIEHUIO KauecTBa 3HAHMI,
(OpMHpPOBaHUIO YMEHHUS IMOJb30BaThCs HH(pOpMalMel, BbIOMpaTh W3 Hee HEOOXOAUMOE I MPUHATHUS
pemienust, paboTaTh CO BCEMH BHIaMH WH(OpPMAIMM, TPOTPAMMHBIM OOECIICYEHHEM, CIICIUATbHBIMU
IporpaMMamu H T.J1.

Copaeprxanue nporpaMmmbl

Pa3nea 1. «Yrapai uncio»

— llpu pemeHnn gaHHOro Keiica oOydaroliyecsi OCBaMBAalOT OCHOBBI MPOrPaMMHPOBAHUS Ha
s3pike Python mocpencTBom co3naHusi Urpbl, B KOTOPOM IMOJIb30BAaTENb YraJbIBAeT YUCIO, 33/JaHHOE
KOMITBIOTEPOM.

— [Ilporpamma  3aTparuBaeT  MHOIO  KJIIOYEBBIX  MOMEHTOB  IPOTrPaMMHUpPOBAHMSL:
KOHBEPTHPOBAaHUE THUIIOB JIAaHHBIX, 3alMCh W 4YTE€HUE (ailloB, WCIIOJIB30BAHUE AITOPUTMA JIETICHUS
OTpe3Ka MomnoJjam, 00paboTKa MOJyYEHHBIX JAHHBIX U IPEJCTaBICHNE UX B BUJIE TPAPUKOB.

Pa3nea 2. «Cnacu ocTpoB»

- Keiic mo3Bomnsier obyvarommumes nopaboraTh Ha si3bike Python co crmoBapsiMu M cnivckamu;
U3Y4YUTh, KaK JieJaTb MHOKECTBEHHOE IIpUCBaWBaHME, 100aBJIEHUE 3JIEMEHTOB B CIUCOK M HX
yaajaeHue, co3aTh YHUKaIbHBINA AU3aiiH Oyaylien urpsl.

Paznea 3. «Kanbkyasarop»

— Ilpm pemeHun JaHHOTO Keilica ydaluecs CO3JAIT IIEPBOE IIPOCTOE IPUIIOKEHHE
KaJIbKYJISITOP: BBIOJHSIOT MPOrpaMMHYIO 4acTh Ha sI3blke nporpammupoBaHusi Python u cosmaror

uHTepdeic 11 monp30BaTels npu moMoiu oudmuorexku TKinter.



TemaTn4eckoe IJIAHUPOBAHUE

Ne Tembl 3aHATHI
BBoaHoe 3ansiTue. BBeieHue B ipeaMeT, TeXHMKA 0€30IIACHOCTH
OcHoBbl s3bika Python. IIpumepsl Ha sa3bike Python ¢ pazoopom
KOHCTPYKLMIi: IUKJIbI, YCJOBHS, BeTBJIEHHUSl, MACCHBBI, THIIbI
MAHHBIX
Pazpen 1. «Yrapaii uncio»

3.1 |BBemenume B HCKYCCTBEHHBIH HHTEIEKT. [IpuMepbl Ha s3bIKe
Python ¢ HMCKyCCTBEHHBIM WHTEIUICKTOM I10 YTaJbIBAHUIO YHCEI,
METOJ JUXOTOMHHU. YTIpaBlieHUE UCKYCCTBEHHBIM UHTEIIICKTOM

3.2 |lloaroroBka K MyOJMYHOMY BBICTYIUIGHHUIO JJIs  3allUThI
pe3ynbTatoB. JlemoHCTpammst oTu€Ta B TpyNme | 3aluTa
pe3yabTaToOB padOTHI

Paznea 2. «Cnacu ocTpoB»

4.1 |PaGora Ha s3b1ke Python co cioBapsiMu u criuckamy,
MHOECTBEHHOE NpUCBaBaHUe, 100aBICHNE 3JIEMEHTOB B CIIMCOK
U UX yJaJICHHe

4.2 |IInanupoBaHue nu3aiiHa U MeXaHUKH Urpbl. Co3aaHue rI1aBHOTO
MEHIO UIPbI, TOJCUETA OUKOB

4.3 | Busyanuszauus nporpamMmsl B BUJI€ OJOK-CXEMBI

4.4 | TecTupoBaHUE HAMMCAHHOW MPOTrPaMMBbI U TOpabOTKa

4.5 |IloaroroBka K MyOJIUYHOMY BBICTYIIJICHHUIO JJIS 3aLIUTHI
pe3ynbTaToB. JleMoHCcTpanus pe3yibTaToB paboThI

Paszpen 3. «KanabkyasaTop»

5.1 | Odopmrnenue IIPOEKTHOMN uaeu. PopmupoBaHue
pOrpaMMbl paboT

5.2 | IIporpamma /i paboThl KaJIbKYIATOPA




5.3 | Co3nanue BHEIIHETO BUIa KAIbKYIATOpA 2

5.4 | TectupoBaHuEe HAITMCAHHOW MTPOTPaAMMBbI U I0pabOTKa 2

5.5 |IloaroroBka K mMyOJUYHOMY BBICTYIUICHHIO IS 3AIUTHI 2
pe3yJIbTaToB

5.6 | JlemoHcTpaIus pe3ysbTaToB padOThI 1
Hroro 34

YcaoBusa peaim3aluu nmporpaMmmbl

Mamepuanvho-mexnuueckoe odecneuenue:

—CTOJIBI AJI1 KOMIIBIOTEPA,

—KOMIIBFOTCPHBIC CTYJIIbSI;

—mKadbl I AUTAKTHICCKUX MaTEPHATIOB, TTIOCOOUH;

—CIICHHUAJIbHAA U HAYUHO-TIOIYJIApHAs JIMTEpaTypa UL Negarora 1 yqalnuxcs;

—KaHITOBApPhbI;

Hugpopmayuonnoe obecneuenue:

—IepPCOHANTbHBINA KOMIBIOTED (Ha KaXKIOTO YYaCTHUKA);

—MYJIbTUMEUNHBIN POEKTOD;

—BHJACOMATCpHUAIbI pa3H0171 TEMATUKH 110 IPOrpaMMme;

—OPI'TEXHUKA;

—BBIXOJ B ceTh Internet;

Annapammnoe obecneuenue:

—IIpoueccop He Huxe Core2 Duo;

—O06beM onepaTuBHON naMaTu He HIKe 4 ['6 DDR3;

—JluckoBO€ MpocTpaHCcTBO Ha MeHee 128 1°6;

—MonnTop tnaroHanero Ha MeHe 197;

IIpozpammnoe obecneuenue:

—Onepanuonnas cuctema Windows 7 IlpodeccuonanbHas Win BBILIE;

—HWurepnperatop Python Bepcuu 3.7 u Bblie;

—IDE JatBrainsPyCharm;

—FoxitReader unu npyroit npocmoropuiuk PDF ¢aiinos;

—~WInRAR;

—ITakeT opuUCHBIX IPOrpaMM;




—Adobe Photoshop unu npyroit pactpoBblii rpadudeckuil peaakTop;

—JIro06otii Opay3ep Uit UHTEpHET cepduHra.

Cnucok Jaureparypbl

Hopmamueno-npagoevie akmul u 00OKyMeHmbl
1. ®enepanbHblii 3akoH «O06 0oOpa3oBanuu B Poccuiickoit @enepanuny» ot 29.12.2012 Ne 273-03
2. [Ipuka3z MunuctepcTBa obpazoBanusi u Hayku PO ot 29.08.2013 Nel008 «OO6 yTBepKaeHUU
NopsiIka OpraHu3allMd W OCYILECTBIEHUS OOpa30BaTEIbHOM MAEATENbHOCTU IO JIOTOJIHUTEIbHBIM
00111€00pa30BaTENLHBIM IPOTPAMMaM.
3. [Tucemo MunucrepctBa obOpasoBanusi Poccuiickoii @enepaunu ot 18 mrons 2003 Ne28-02-
484/16 «TpeboBaHus K COJEpPKAHUIO U O(POPMIIEHHIO 00pa30BaTEIbHBIX IPOTrPAMM JIOTIOJIHUTEILHOTO
o0pa3zoBaHUs JeTel»,
4, [TocranoBnenue ['J1aBHOTO TOCYIapCTBEHHOI'O CAaHUTApHOTO Bpaya Poccuiickont @eaepanuu ot
4.07.2014 1. «O06 yrBepxnenun CanlluH 2.4.4.3172-14 «CaHuTapHO-3IHIEMHOIOIHYECKHE
TpeOOBaHUS K YCTPOWCTBY, COAEP)KAHUIO M OpPraHM3alUU pexuMma paboThl 00pa30BaTENbHBIX
OpraHu3alMi JOIOJHUTENBHOTO 00pa30BaHus AETEil».
5. Crpareruss MHHOBaLMOHHOTO pa3BuTHs Poccuiickoit ®@enepanuu Ha nepuox a0 2020 roaa.
Pacnopsxenue npasutenbcta Poccuiickoit @enepanuu ot 08.12.2011 Ne 2227-p.
6. Konnenmus pa3BUTHS ONOJHUTENBLHOIO 0Opa3oBanus nereil. Pacnopsokenue IIpaBurenbcTsa
Poccuiickoit @enepanuu ot 24 anpenst 2015 rozma Ne 729-p.
7. «Crtparerust pazsutusa BocnuTanus B Poccuiickoii ®enepaunn Ha nepuon ao 2025 roman.

Pacnopsixenue [pasutensctBa Poccutickoit @enepanmu ot 29 mas 2015 roga Ne 996-p.

Jumepamypa ona neoazoza

1. busnu, I3Bun M. Python. [TogpoOnsiit cipaBounuk. — M.—CI16.: Cumsoa-ILmtoc, 2010.
2. JIytu, Mapk Python. CnipaBounuk. — M.: Bunbsamc, 2015.
3. OdunuanbHblii  calT mporpaMMbl [DNeKTpoHHBIM pecypc] — Pexum nocryna:

https://docs.python.org/, cBo6oaHBIIA.

4. Caiir, cpena pa3paboTku st si3p1ka Python. [DnexTponnslit pecypc] — Pexxum pocryma:

https://www.jetbrains.com/pycharm/?fromMenu, cBo0o1HBII.

Jlumepamypa ona pooumeneit u yuaujuxcs
1. Caiit / chnpaBouyHble MaTepHalbl[ DIEKTPOHHBIM pecypc] — Pexum pocryna:

https://metanit.com/python/, ceo6oxHBIIA.



https://docs.python.org/
https://www.jetbrains.com/pycharm/?fromMenu
https://metanit.com/python/

2. Caiir / wuWHTEepaKkTUBHBIM COOPHHMK 3a7a4 JUIsl TPAKTHKA POTPaAaMMHUPOBAHUS

[DnexTponHsIit pecypc] — Pexum goctyna: http://pythontutor.ru/, ceo6oHbI.

3. Caiir / ApantuBHblid TpeHaxep Python[DnextponHblii pecypc] — Pexum pocryma:

https://stepik.org/course/431 , cBOGOAHBIIA.

4, Caiit / cpena pa3paboTku s s3bika Python[DaexTponnsiii pecype] — Pexum mocryma:

https://www.jetbrains.com/pycharm/?fromMenu, cBoO0OIHBI.

o. Caiirripoexta Open Book Project. ITpaktuyeckue npumepst Ha Python Kpuca Meliepca

[DnexTponHsIit pecypc] — Pexum gocrtyma:openbookproject.net, cBo60HbII.
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https://www.jetbrains.com/pycharm/?fromMenu

Ilpunoscenue 1
Bxoasiiuii KOHTPOJIb
Huzknit yposens: 0-70% BBINOJIHEHHBIX 3aJJaHUN;
Cpennuii ypoBeHb: 70-85% mpaBUIbHO BBIIOJHEHHBIX 3a1aHUI;
Beicoknii ypoBens: 85-100% npaBUIIbHO BBIIOJHEHHBIX 3aJaHUI.

Just yaammxces — 14-17 ner

davmausa, Uma

1. W3 npssMOyrosibHUKa BBIpE3alid KBaJpaT CO CTOPOHOHM X, MOJydywsiach (urypa Kak Ha

pucynke. Uemy paBHa cymma uudp y?

X
X
X
123
y
112
2. B andasute miemenn mymOa-tomba 32 OykBbl. J[r000€ CIIOBO B SI3BIKE ATOTO IJIIEMEHHU

COCTOHUT U3 IIATH 6YKB U JOJDKHO OJUMHAKOBO YUTATHCA CIIpaBa HAJICBO U CJICBA HAIIpABO, IIPU 3TOM
INEPBLIC IBC 6YKBBI CJI0Ba 0053aTCIIHLHO pa3jinviaroTCA, a TpEThbA COBIIAAACT C MSATOM.

KakoBo MakcuMallbHOE KOJIHYECTBO CIOB B 3TOM S3BIKE?

3. Kars naknenna Ha pyleT TOHKHE IOIEPEYHBIC KOJbIa TPEX pa3HBIX MBETOB. Eciu
paspesarh Mo CePbIM KOJIbIIaM, TIOJYUYUTCS 25 KYCKOB PyJIeTa, €CIM M0 MaJIMHOBBIM — 47 KYCKOB, a
€CJIM 110 3eJIeHbIM — 31 KyCOK.

CKOJIBKO KYCKOB pyJieTa MOJyYUTCs, €CIIU pa3pe3ath MO KOJIbIaM BCEeX TPEX 1BETOB?

Ilpumeuanusn

quI/ITe, YTO HAKJICUTH KOJIBIIO OAHOI'O IBETA HA KOJBIO APYroro HEJIb34.
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4, Ha pucynke nokaszano pacnosioxenue ropooB A, B, C u D u paccrosiHus Mex1y HUMHU.

Typuct BeIxoauT u3 ropoga B u cobupaercss moceTuTh OCTaJIbHBIE rOpPOJa, MOOBIBAB B KAKIOM II0

pasy.
KakxoBa HaumeHbIIass BO3MOKHAs AJIMHA MapIIpyTa, €CM OH XOYEeT 3aKOHYUTH CBOHM MyTh B TOM
e ropoje?
B
62 43
A C
27
5. Ourypku, obmeit maccoi 432 rpamma, MpH MOMOIIM HEBECOMBIX HUTEH M IUIAHOK

co6pan1/1 B KOHCTPYKIHIO, I/I306pa)KéHHYIO Ha PUCYHKEC. OKaSaJ'IOCL, YTO BCE €€ 4YacTu HaXoOaTCs B

M(ZTZZZM

5B EEx U g

paBHOBecuH. CKOJIBKO BECUT poMO?

6. Jlromn mepee3karOT B TOpoOJida, 3a TOJ UYUCICHHOCTh JIIOACH  yIBamBaeTCsl.

Eciu moam 3acenar Bech ropoa 3a 12 JICT, TO CKOJIBKO JICT HOHa,Z[06I/ITC$I, 9YTOOBI 3aHATH JIUIIb

IIOJIOBUHY ropoja?

7. CpaBHI/ITC Iaphl CJI0B. CKOJIBKO CpCar HUX IMOJIHOCTBIO I/IJICHTI/I‘-IHLIX?
0O/Sanmarco 0/Samnarco
®.Wagonerrte ®.Wagonertre
A.S.Schmetterling A.S.Schnetterling
N.V.Murfreesboroque N.V.Munfreesboroque
P.S.Splendoursec P.S.Sglendoursec
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8. CeMb YeNOBEK BBISCHSIIN, KAKOW CETOHS JICHb HEJICITH.
[TepsnIii ckazan: «Ilocne3zaBTpa — BOCKpPECEHBEY.
Bropoii: «Buepa ObLT TOHEACTBHHUKY.

Tpernii: «3aBTpa OyaeT cyoo0Tay.
UYerBepTslii: «3aBTpa Oymer cpeaay.
[TsaTeIit: «Buepa ObLT ueTBEpPI».

[ecroii: «Ilo3aBuepa OBLIO BOCKpECEHBEY.
Cenpmoti: «Ilo3aBuepa Obl1a cpemay.

Kakoii cerogHs neHb HEEIH, €CIU TPOE OMHUOAI0OTCs?

9. BaMm npenno’keHbl HECKOIbKO BBICKAa3bIBAHUNW U CIEACTBHE W3 HUX (BBIICIICHO
AKHUPHBIM).
Cornachsl 11 Bbl ¢ aTuUM ciieactuem?
1. Bce knénbl — pactenus.
2. HekoTopsie pacTeHus ObICTPO KENTEIOT.
3HAYMT, HEKOTOPbIE KJIEHBI OBICTPO KeJITEI0T.
Ha
Her

10. I'ycenuna mporpeizaer s0JI0KO JHAMETpPOM 6 CaHTUMETPOB HAckBO3b 3a 16 cekyH[,
BbLJIE3as1 CHAPYKH MOJHOCTBIO.
N3BecTHO, 4TO cepeuHy 10JI0Ka OHAa HAUMHAET TPHI3TH yXkKe depe3 6 CeKyH/]I Imociie Hadaa IIyTH.

Kaxkxora AJIMHA TYCCHUIBI B CaHTI/IMeTan?
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HNToroBbiii KOHTPOJIb

I[I/IaFHOCTI/I‘{GCKaﬂ KaprTa

Ilpunoscenue 2

Ne/ | Uma Bxoasimas IpomeskyTou- Hrorosas
n JImarnoctuka Hasl AMATHOCTHKA
AMATHOCTHKA
1
2
3+
Hroro B % H H
C C
B B

Pe3y.]II)TaTI/IBHOCTI> OTCJICKMBACTCSA C MOMOIIBIO KapThl H3,6JHOI[€HPII>1, aHaJIn3a y4aCTusa I[CTCﬁ B

COBMECTHOM HpOHYKTHBHOﬁ ACATCIIBHOCTH, p33pa6OTKI/I M 3alIUTC TBOPUYCCKUX IIPOCKTOB. YcBoenue

MIPOrpaMMBbI BO3MOXHO 110 3-M ypoBHsiM: Hu3kuii (H), cpenuuii (C), Beicokuii (B).

Huskuii ypoBeHb

anu;uec;z 0012iCHbL 3HAMbl NOHUMAmMb.:

TCXHUKY 0€e301macHOro IOBCJACHUA BO BPCMs 38.H$ITPII>1;

IIpaBUJia TIOBECACHHUA B O6H_IGCTB6HHHX MCCTax,

noHsiTue nporpammsl Python; o0miyto cTpykTypy nporpammesl;

OCHOBHBIE TUIIBI JaHHBIX;
orepaTop NpUCBaUBAHUS;

Ha3HaueHHE YCIOBHOIO ONEepaTopa;

CTIOCO0 3aITMCH YCIOBHOTO OIIEPaTopa;

JIOTHYECKHHA THIT JaHHBIX;

JIOTMYECKHE OIepaTopsl or, and, not;

OCHOBHBI€ ITUKJIBI C YCIIOBHEM;

OCHOBHBIE TIPaBHUJIA 3AIHCH IIUKIIOB YCIOBUEM,

(dbopmar 3amucy IUKIa ¢ TapameTpom;

MOHATHE (QYHKIINY;

OCHOBHBIE IPUHIIMITBI CTPYKTYPHOT'O POTrPaMMHUPOBAHUS;
MTOHSTHE JIOKATBHBIX IEPEMEHHBIX TOATPOTPaMM;

CTOCco0 mepeaayn mapaMmeTpoB.

Ha3HaueHHe CTPOKOBOTO THUIIA IAHHBIX;

OIepaTopbl IJIA pa6OTLI CO CTPpOKaMH;
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OTIepaIH CO CTPOKAMHU;
CI10Cco0 OIMMCAHMS CIHCKA,
Croco0 OIKCcaHus KOPTEXKa;
CIOCO0 OMMCaHMS CIIOBApS;
OCHOBHBIE OIIEPAIINH, BHIITOIHSIEMBIE CO CITMCKAMH, KOPTEKAMHU U CIIOBAPSIMH;
MIOHSITHE MHOXKECTBA,
CIIOCOOBI ONTMCAHUSI MHOKECTBA,;
orepaTopsl paboThl ¢ MHOKECTBAMH.
YTO TaKO€ CTHIIb IPOrPAMMUPOBAHUS;
IpaBujia UMCHOBAHUA O6’beKTOB;
OCHOBHBIC PCKOMCHAAUN ITPHU HAIIMCAHWH ITPOrpaMM.
anu;uec;z 00ICHbL ymenib.

IIOHUMAaTb yqe6Hy10 3alavy, COXpaHATb €€ COLCPIKAHHUE B IIPOLECCCEC €€ BBINNOJIHCHUA

PYKOBOJICTBOM I1€J1arora;

paboTaTthb B Iape, MaJioil rpyIre;

BBITIOJIHUTH YCTAHOBKY ITPOTPAMMBI 110]T PYKOBOJICTBOM I1€/1arora;

BBITIOJIHUTH MPOCTEHIIIYIO IPOrpaMMy B MHTEPAKTHBHOU CpELE;

HalMcaTh KOMMEHTapUH B IPOTPaMMe 10T PYKOBOICTBOM TI€/Iarora;

pemarh 3a7a9u Ha dJIeMEHTapHbBIE ISHCTBUS C YHCITAMHU;

UCIOJIb30BaTh YCIOBHBIN OnepaTop;

OTIpeNeNATh BUJ LIMKJIa, HanboJsiee yI0O0HbIH JUIs perieHus TOCTaBIeHHO! 3a/1a4H;
UCTIONb30BAaTh IIUKJI C YCIIOBHEM I10]] PYKOBOJICTBOM II€/1arora;

ONpeaAcIATh HGJ’IGCOO6p33HOCTI> INPUMCHCHHA W HCIOJb30BaHUA IHUKIIA C IapaMETpOM

peuicHus MMOCTABJICHHOH 3aJa4y 110 HABOSIIAM BOIIpOCaM niearora,

CO3aaBaThb U UCIIOJb30BATh OCHOBHBIC CI)YHKL[I/II/I;
OIMUCBIBATE U COCANHATH CTPOKHU;

HaXOAUThb MOACTPOKY B CTPOKE C IIOMOIIBIO II€Jarora,
HaxXOIUTb KOJIUYCCTBO CJIOB B CTPOKCE,

BBOJUTH U BBIBOJAUTH 3JICMCHTHI CIIMCKA IO PYKOBOJICTBOM IICarora,

o1

JJIA

IMPUBOAUTE NPUMEPBI UCITOJIB30BaAHU BJIOKCHHBIX CIITMCKOB (ManI/IH) 10 HABOJAIIIHUM BOIIpOCaM

earora;

OIMKUCBIBATH MHOXKCCTBA IIOJ PYKOBOACTBOM II€Aarora,
OMPEACIIATE NPUHAAJICIKHOCTD 3JICMCHTA MHOXKCCTBY IO HABOJAAIINUM BOIIPOCAM;
OIPEACIIATE BU OIIMOOK 1 HaXOIUTh OIINOKU B mporpamMme 1nmoJJ pykKoBoACTBOM Ii€aarora,

COCTAaBJIATH DJIEMCHTAPHBIC aJITOPUTMBI IJId PCIICHUA 3a1a4;
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pean30BbIBaTh AJITOPUTMBI Ha KOMIIbIOTEPE B BUE MMPOrpaMM, HAMCAHHBIX Ha si3bike Python

moa pyKOBOJACTBOM Iieaarora.

Cpennuii ypoBeHb
Vuawuecs oonorcnvl s3namol nonumams:

OCHOBHBIE ITOJOKEHUS TEXHUKH O0€30IacHOCTH Ha 3aHATHAX,

OOLIECTBEHHBIX MECTaX, IIPaBHJIa JOPOKHOH 0€3011acHOCTH;

OCHOBHBIE IPUEMBI B3aUMOICHCTBHS B TPYIIE CBEPCTHUKOB;
MOHSITHE TIPOTPaAMMBbI;

CTPYKTYpy nporpammsl Ha Python;

pexuMbl paboThl ¢ Python.

THUIIBI TAaHHBIX;

1[eJIbIe, BEIIECTBEHHBIE TUIIBI IAHHBIX U OTMEepaIliy HaJl HUMU;
orepaTop MPUCBAaUBaAHUS;

Ha3Ha4YeHUE YCIOBHOI'O OIIEPATOPA;

Croco0 3aIMcH YCIIOBHOTO OIIEpaTopa;

JIOTUYECKUN TUI TAaHHBIX;

JIOTUYECKHE OTIepaTopsl or, and, not;

IIUKJIBI C YCIIOBUEM W UX BHJIBI,

Ha3Ha4YeHHEe U 0COOEHHOCTH MCII0JIb30BAHUS IIUKIIA C TapaMeTPOM;
(dhopMarT 3amucH UKIIa ¢ TapaMeTpoM;

MIPUMEPHI UCTIOTIH30BAHUS IUKIIOB PA3IMYHBIX TUIIOB.
MOHSITHE (QYHKIUH;

OCHOBHBIE CIOCOOBI OnKcaHus QyHKINH;

MIPUHIIUIIBI CTPYKTYPHOTO MPOTPaMMHUPOBAHUS;

TIOHSITHE JIOKATbHBIX TEPEMEHHBIX MOANPOTPaMM;

MoHATHE (HOPMATBHBIX U (PAKTUYECKHUX MTapPaMETPOB MOIPOTPaMM;
croco0 nepegadu napaMeTpoB.

Ha3Ha4YeHHUE CTPOKOBOTO THIA JaHHBIX;

OIepaTopsl st paboThI CO CTPOKAMU;

MpoLeTyphbl U PYHKITUH 17151 paOOTHI CO CTPOKAMHU;

oTiepalyu co CTPOKaMHu;

CJIOKHBIE TUITBI TAHHBIX;

CII0CO0 ONMMCAHMS CITHCKA;

croco0 J0CTyma K 3JIEeMEHTaM CITUCKa;

CIoco0 OINMMCaHUs KOPTEKa,

IpaBuja IIOBCACHUSA B
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Croco0 OINMMCaHus CIOBapS;
OIicpaluu, BbIIOJIHACMBIC CO CITMCKAaMH, KOPTCIKAMU U CIIOBAPSIMU;
MIOHSITHE MHOXKECTBA,
CIIOCOOBI OITMCAHUSI MHOYKECTBA;
orepaTopbl paboThl ¢ MHOKECTBAMH.
YTO TaKOE CTHJIb TIPOTPAMMHPOBAHHS,
IpaBuJia UMCHOBAHUWA O6’beKTOB;
OCHOBHBIC PEKOMEH/IAIINY TIPH HAITCAHUH [TPOTPaMM;
OCHOBHBIC TIarv PadOTHI HAJl IIPOEKTOM, €TO IPE3CHTAIINH.

Yuawuecs oondcnol ymems:
YBAKHUTCIBHO OTHOCUTCA K NPCIOAABATC/IAM U CBEPCTHUKAM;
MPUMEHSITh HEKOTOPBIE IPHEMBI JIOTHYECKOTO (a0CTPAKTHOE) MBIIUICHHUS;
KOHIICHTPUPOBATh BHUMAHUE HA OJIHOM WJIH JIBYX 00BEKTaX;
MMOHMMATh TIPUIHMHBI YCIIeXa/HeycIieXa ¢ TOMOIIBIO aHaIM3a Mearora;
BBIIIOJIHUTH YCTAHOBKY IIPOIPAMMBI;
BBINOJIHUTH MIPOCTEHIIIYIO TPOrpaMMy B HHTEPAKTHBHOM Cpe/Ic;
HaIKCcaTh KOMMEHTapUH B IPOTPaMME;
pemiaTh 3a7a9u Ha JJIEMEHTapHBIC JICHCTBUS C YHCITAMU;
UCTIOJIH30BaTh YCIOBHBIN OIleparop;
CO3/1aBaTh CII0’KHBIE YCIOBHS C TOMOIIBIO IOTHYECKHUX OMEPaTOpPOB;
OTIpe/IeTIATh BUI IIMKIIA, HanOoee yA0OHBIN 7S pelIeHrs TOCTAaBJICHHOM 3a/1a4H;

HCIIOJIB30BATh HUKJI C YCIIOBUCM;,

ONpeaAcIATh HGJ’IGCOO6pa3HOCTI> NPpUMCHCHHA W HCIOJb30BaHUA MHUKIIA C IMapaMCTpPOM JIA

peuicHus MOCTaBJICHHOM 3aga4du,

co3/1aBaTh ¥ UCHOJIb30BATh (PYHKINH;

HCITOJIB30BaTh MEXAHU3M MIapaMEeTPOB JIJIS NIEpElay 3HAUCHM;
ONMCBIBATH CTPOKH;

COCIIUHATH CTPOKH;

HaxOJUTh JJINHY CTPOKHU;

BBIPE3aTh 4ACTh CTPOKH;

HAaxOJIUTh NOJICTPOKY B CTPOKE;

HaxOJUTb KOJIMYECTBO CJIOB B CTPOKE;

ONMCBIBATH CIIUCKH;

BBOJIUTH DJIEMEHTHI CIIMCKA;

BBIBOAUTH DJIEMCHTHI CIIMCKA,
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- BBITIOJIHATH TOUCK JJIEMEHTA B CIIMCKE, IOMCK MUHUMYMa U MAaKCHUMyMa, HAXOXKICHHE CYMMBI

JJIEMEHTOB CIIACKa;

- HCIIOJIB30BaTh BIIOYKEHHBIE CIIUCKH;

- IIPUBOJIUTH ITPUMEPHI HCII0Ib30BAHUS BIOKEHHBIX CIIUCKOB (MaTpHULl);

- OIIUCHIBATh MHOKECTBA,;

- ONPENENATh IPUHAIUIEKHOCTD 2JIEMEHTA MHOKECTBY;

- BBOJIUTb JIEMEHTHI MHOXECTBA,

- BBIBOJIUTH JIEMEHTHI MHOKECTBA.

- OIpEeeIIATh BUJ] OIIMOOK M HAXOAUTh OIIMOKU B IIPOrpaMMe.

- COCTABJIATH AJTOPUTMBI JUIsl pELICHUS 3aa4;

- pea30BBIBATh AITOPUTMBI HA KOMITBIOTEPE B BHJIE TPOrPaMM, HAITMCAHHBIX Ha si3bIke Python;

- OTJIaKUBATh M TECTUPOBATh IIPOTPaMMBbl, HaITMCaHHbIE Ha s3bIke Python;

- IIOHUMATh U COXPAHATH LIEJIN U 33J]a4l YUeOHOH NesATEeIbHOCTU B XO/I€ 3aHATHS,

- IJIJAHUPOBATH CBOIO JEATENBHOCTD C IOMOLIBIO B3POCIIOrO;

- COTPYAHHYATh C B3POCIILIMU U CBEPCTHUKAMU B IIPOLIECCE BBIOJIHEHUS YUeOHOW 3a/1auH;

- IOHUMATh MPUYMHBI yCIexa/Heycexa ydeOHO! 1esTeIbHOCTH MO PYKOBOJICTBOM B3pOCIIOro;

- JIeJIaTh BBIBOJBI B XOJI€ IIOJyYEHHBIX 3a/laHUi; BBICTPAUBATh JIOTUYECKHUE LIETIH PACCYKICHUN

I10/1 pyKOBOJICTBOM II€arora;

- BBIpaXKaTh TBOPUYECKUE UJIEH, pa3pabOTaTh TBOPUECKUN IPOEKT HA OCHOBE 00pa3lia;

- KOHCTPYKTHUBHO B3aMMO/IECTBOBATh B COCTAaBE IPYIIIBI B X0/1€ PAOOTHI Ha/l TPOEKTOM.
BbIcOKHI ypOBEHb
Vuawuecs oonrcnvl s3namol nonumams:

- OCHOBHBIE TIOJIOKEHHUS TEXHUKM O€30MacHOCTH Ha 3aHATHSX, I[paBWiIa IIOBEACHUS B

OOIIIECTBEHHBIX MecTaX, IpaBWia JOPOKHOM O€30MacHOCTH, IpaBuUjia TIOBEIEHHS BO BpeMs

YpEe3BbIYAWHBIX IPOUCILIECTBUM;

- MIpUEMbI KOHCTPYKTUBHOT'O B3aUMOJICHCTBUS B IPYIINE CBEPCTHUKOB;

- MOHSITHE TIPOTPaMMBI;

- CTPYKTYpY nporpammsl Ha Python;

- pexuMbI padboTsl ¢ Python.

- OO0111y10 CTPYKTYpPY MPOTrpaMMBbl;

- THUIIbI JaHHBIX;

- LIEJIbI€, BELLIECTBEHHBIE TUIIBI IaHHBIX U ONEpallK HaJl HUMU;

- oIepaTop NMPUCBAaUBaHUS;

- Ha3HA4YEHUE yCIOBHOTO OIlEepaTopa;

- CIOCO0 3aMMCH YCIOBHOTO OIepaTopa;
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JIOTHYECKHIA THIT JaHHBIX;
JIOTHYECKHE OIepaTopsl or, and, not;
IIUKJIBI C YCIIOBUEM W UX BH/IBI,
MPaBUJIA 3aIFCH ITUKIIOB YCIIOBUEM;
Ha3HAuYCHHE ¥ OCOOCHHOCTH MCIIOIBb30BaHMs ITUKIIA C TAPAMETPOM;
(dopmar 3amnucu UKIa ¢ mapameTpom;
MIPUMEPHI UCTIOIH30BAHMS IUKIIOB PA3IMYHBIX THUIIOB.
MOoHATHE QYHKIINU;
CrocoObI onucaHus QyHKIUH;
MIPUHIIUITBI CTPYKTYPHOTO MPOTPaMMHUPOBAHUS;
MTOHSITHE JIOKATBHBIX IEPEMEHHBIX MOAIPOTPaAMM;
MOHATHE (POPMAITEHBIX U PAKTUYECKUX MTaPAMETPOB MOIPOTPaMM;
CIOCO0 nepeaayn napameTpoB.
Ha3HAYCHHUE CTPOKOBOIO THIIA JJAHHBIX;
OTIepaTopsI sl pabOTHI CO CTPOKAMMU;
poreypbl ¥ (YHKIUU TSl pabOThI CO CTPOKAMM;
OTIEpaIK CO CTPOKAMHU;
CJIOKHBIC THITBI TAHHBIX;
CIoco0 OIMHUCAHMS CIHCKA,
croco0 JOCTyMa K 2JIeMEHTaM CITHCKa;
croco0 omucaHusi KOPTEKa;
croco0 onucaHus cloBaps;
OTIepAaIlNH, BBITOJHIEMBIC CO CITUCKAMH, KOPTEIKAMU H CIIOBAPSIMH;
MOHSITHE MHOXKECTBA,
CrocoObI ONMUCaHUSI MHOKECTBA,;
OTIepaTopbl pabOTHI C MHOKECTBAMH.
9TO TaKOE CTHJIb TIPOTPAMMHPOBAHHSI,;
MpaBHJia KMEHOBAHUS 0OBEKTOB;
OCHOBHBIEC PEKOMEHAIINY TIPY HAMMCAHUU MPOTPAMM;
TIpaBHJIa M ATAIbl pa0OTHI HAJl MPOCKTOM;
MIPHEMBI YCTICIITHOM MPE3SHTAINHN TPOCKTA.
Yuawuecsa oondtcnol ymems:
BBITIOJTHUTH YCTaHOBKY MTPOTPaMMBI;
BBITIOJTHUTB ITPOCTEHIITYFO MMPOTPaMMY B HHTEPAKTHBHOM CpeJIe;

HarmucaTtb KOMMCHTApPHU B ITPOrpaMmMe;
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pemiarh 3a7a4y Ha dJIEMEHTapHBIC JCHCTBUS C YNCIaMHU;

MCIIOJIb30BaTh YCJIOBHBIN OMEpaTop;

CO3/1aBaTh CJIOHBIE YCIOBHUS C TOMOIIBIO JJOTHYECKUX ONEPaToOpOB;

OTIpeIeISITh BUJI IUKJIA, HANOOJIee YOOHBIH JIJIsl pEeIIeHUs TOCTABICHHON 3a/1a4H;
HCIIOJIB30BaTh IIUKJI C YCIIOBHEM;

ONpeaAcCIATb LIeJIeCOO6paSHOCTB NPpUMCHCHHA W HCIOJB30BaHUA I[HUKJIIA C IapaMCTpPOM JIA

pELIEHUs OCTABIEHHOM 3a/1a4u;

CO3/1aBaTh M UCIIOJIb30BaTh (PYHKIIUU;
HCII0JIB30BaTh MEXAHU3M apaMeTPOB [ IEpelauyl 3HAUCHHUI;
ONUCHIBATh CTPOKU;

COEUHSATH CTPOKH;

HAaXOJUTh JUIMHY CTPOKH;

BbIpE3aTh 4aCTb CTPOKHU;

HAaXOAUTh NOJCTPOKY B CTPOKE;
HAaXOAUTh KOJIMYECTBO CJIOB B CTPOKE;
OIUCHIBATD CIIMCKU;

BBOJMTBH JJIEMEHTHI CIIUCKA,
BBIBOJIUTH 3JIEMEHTHI CIIHUCKA;

BBIITOJIHATE ITOMCK 3JICMEHTA B CIIMCKE, IOMCK MUHHMYMa W MAaKCUMYyMa, HaAXOXICHUEC CYMMBbI

9JICMCHTOB CITMCKa,

HCIIOJIB30BaTh BIIOYKEHHBIE CIIUCKH;

MIPUBOJUTH IPUMEPHI UCIIOIB30BAaHUS BIIOKEHHBIX CIIUCKOB (MaTpHIL);
ONMCBIBATH MHOXKECTBA;

ONPENENATh IPUHAJIEKHOCTD DJIEMEHTA MHOYKECTBY;

BBOJIUTH JJIEMEHTHI MHOXKECTBA;

BBIBOJUTH 2JIEMEHTHI MHOKECTBA.

OTIpEAETATh BUJI OIIMOOK M HAXOIUTh OMIMOKU B IPOTpamMMe.
COCTABJIATH AJITOPUTMBI [Vl PELICHUS 3aa4;

peaT30BbIBaTh AITOPUTMBI HA KOMITBIOTEPE B BUJIE IPOrpaMM, HaITMCaHHBIX Ha si3bIke Python;
OTJIQKMBATh ¥ TECTUPOBATH IPOrPaMMbI, HaMCaHHbIEe Ha s3bIke Python;
MMOHUMATh YU4eOHYIO 3a/1auy, aHAIU3UPOBATh JOCTHKEHUE PE3yiIbTaTa;

ACJIaTb BBIBOJAbI B XOJ€ IMOJTYYCHHBIX 3aIlaHPII>i; CaMOCTOATCIIbHO BBICTPAMBATL JIOTUYCCKUC LCTIN

pacCyKIeHuM;

IIOHUMAaTb MPUYUHBL ycnexa/Heycnexa, KOHCTPYKTUBHO IIPUHUMATL IIPHUYHUHBI HCYCIICXA,

HCIIPABJIATH OIIHOKH ¢ MUHUMaIbLHBIM ydaCcTUuEM meaarora,
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INIAaHUPOBATh CBOIO ACATCIIBHOCTb, HAXOAUTb OpPHUIHMHAJIbHBIC CITOCOOBI

IIOCTABJIEHHOW TBOPUYECKOI 3a/1a4u;

CO34aThb MPOCKTUPOBOYHYIO KOMaHAYy U OPraHU30BaTh €€ JCATCIbHOCTD,

BBITTOJTHCHHUA

pa3paboTaTh TBOPUECKUN MPOEKT MO MPEATI0KEHHONW MIIM CaMOCTOSITENIbHO BBIOpAaHHOW TeMe B

COCTaBe TBOPYECKOM IPYIIIIHL;

CaMOCTOATCIIBHO MOATOTOBUTH MMPE3CHTALIUIO U 3allITUTUTDL IIPOCKT.

Bonpoch! 1J1s1 IPOMeKYTOYHOT0 KOHTPOJIS 110 YCBOGHHI0 MaTepuaJjia

(IIpomesicymounulii KOHMPOIL NPOBOOUMCS 8 NOCAEOHION Hedelo 0eKabps)

CocraBbTe BBIPAXKCHUC AJI BLIYHMCIICHUA B HHTCPIIPETATOPC PythOIl 3 1 BCTaBLTE B
II0JIC OTBCTA PE3YJIbTAT BBIYUCIICHUA:

11111-1111111

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

Sanumute uncio 1.2345e3 B Buze necATHYHOM TpOoOH.

CocTaBbTe U 3aMUIIUTE BHIPAKEHUE I BEIYUCICHHUS:
2014.0"14(Bo3BecTuB 14 cTenenn)

OO0parute BHUMaHUE Ha 3alUCh YMCIIA: 3TO BEIIECTBEHHOE YHUCIIO.

IIpuBenure K nesomy Ty 4uciao 2.99

PaCCTaBbTe CKO6KI/I B BBIpa)I(eHI/II/I
aand b or notaand notb
B COOTBETCTBHUU C TIOPSIIKOM BBIUMCIICHUS BBIPAXKECHUS (IPHUOPUTETOM OIepaluil).

Bcero notpebyercs 5 nap ckobok (BHELIIHHE CKOOKH BXOAT B UX YHUCIIO).

Haiinure pe3ynbraT BeIpaKeHHUs sl 33JJaHHBIX 3HAUYeHHiA a u b
YuuTheIBaTE PETUCTP CUMBOJIOB IIPU OTBETE.

a=True

b = False

aand bornotaandnothb

OTMeThTe BBIpaKEHUsI, 3HAUCHHSI KOTOPBIX PaBHBI | rUe:
e "239"<"30"and 239 <30
e "239"<"30"and 239 > 30
e "239">"30"and 239 <30
e "239">"30"and 239 > 30

Vkaxure PE3YJIbTAT BBIPAKCHUA:

"123" + "42"
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Kakoe 3HaueHue Oyzner y nepeMeHHOH 1 1mociie BHIOTHEeHUs (hparMeHTa mporpaMmbl?
1=0
while i<= 10:
i=i+1
ifi>7:

I=1+2

CKOJIBKO MTEepalliii IUKIJIa OyIeT BBIITOJIHEHO B 3TOM (hparMeHTe MporpaMmbl?
i=0
while i<=10:
i=i+1
ifi>7:

i=i+2

CKOJIBKO BCETo 3HAKOB * OyZeT BBIBECHO IOCIIE UCTIOHEHUS ()parMeHTa MPOrpaMMBbl:
=0
while i<5:
print(**")
ifi % 2 ==0:
print(***")
ifi>2:
print(****")

i=i+1

Omnpenenurte, Kakoe 3HaYeHHE OyIeT UMETh MEPeMeHHas | MOCIie BBITOJHCHHUS
clenyromiero (parMeHTa mporpaMmbl:

i=0

s=0

while i<10:

=i+l

S=S+i
if s >15:
break

i=i+1

OHpe,Z[CJ'II/ITC, KaKo€ 3HAUYCHUC 6y;[eT HUMCTHh ICPECMCHHAA I II0OCJIC BBIIIOJIHCHU S
crienyromero (parmMmeHTa mporpaMmmsl:

i=0

s=0
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while i<10:
izi+1
S=S+i
if s >15:
continue

I=i+1

3agayu AJ19 NPOMEKYTOYHOI0 KOHTPOJISI 110 YCBOEHHMIO MaTepuaJia

Hanummure npocToil KaIbKyJISTOpP, KOTOPBIA CYUTHIBAET C MOJIb30BATEIBLCKOTO BBOAA TPHU
CTPOKH: TIEPBOE YUCJIO, BTOPOE YUCIIO U OMNEPALINIO, TTOCIIE YETO MPUMEHSIET ONEpaIrio K
BBeIEHHBIM yncniaM ("'mepBoe yrcno" "onepanua” "BTopoe unciao') u BEIBOAUT Pe3yIbTaT Ha
JKpaH.

[MonnepsxuBaembie onepanuu: +, -, /, *, mod, pow, div, rae

Mod — 3To B3sATHE OCTATKa OT JICICHU,

POW — BO3BE/ICHUE B CTEIICHbD,

div — nenouuciieHHOE JIEJICHUE.

Ecnu BeIMONMHSETCS 1eJIeHHE U BTOpoe Yyuciio paBHO 0, HE0OOXOIMMO BBIBOJUTH CTPOKY

"Jlenenne Ha 0!".

O6paTI/ITe BHUMAHHE, UTO Ha BXOX IIPpOrpaMMe IMpUXOJiAT BCIICCTBCHHBIC YHCJIA.

XKurenu ctpansl ManeBuu 4acTo SKCIIEPUMEHTUPYIOT € IUTAHUPOBKOM KOMHAT. KoMHAaThI
OBIBAIOT TPEYTOJIbHBIE, IPSAMOYTOJIbHBIE U KPYIUIble. UTOOBI OBICTPO BBIYUCIIATDH KUIIIOMAAb,
TpeOyeTcsl HanucaTh IporpamMmy, Ha BXOJ KOTOpOH nofaércs TUIl GUrypbl KOMHATHI U
COOTBETCTBYIOLIME MTapaMeTpbl, KOTOPast ObI BBIBOAMIIA IUIOIIAb TOTyYUBIIECHCS KOMHATHI.
JUig yncna © B cTpane ManeBuu HCIIONIB3YIOT 3HaueHue 3.14.
@®opmMar BBOJ1a, KOTOPBIN UCIOJIB3YIOT MaJleBUMIBIL:

TpeyronbHuK

a

b

C

20e a, b u c — onunvl cMoOpon mpey201vHUKA

IIPSAIMOYTOJIBHUK

a

b

20e a u b — onunvl cmopon npamoyzonsHuka

KpyT
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r

20e r — paouyc OKpyicHoCcmu

Harmmmmre ImporpamMmy, KOTopas ImoJy4acT Ha BXOA TpH LEJIbIX YHClia, 10 OAHOMY YHCIIY B
CTPOKE, 1 BEIBOJUT Ha KOHCOJIb B TPHU CTPOKH CHaydaJia MaKCUMaJIbHOEC, IIOTOM MUHUMAJIBHOCE,
IIOCJIC 4€T'0 OCTAaBHICCCA YK CIIO.

Ha BBOJ MOT'YT IOAABAaTHCA U TOBTOPAIOIIHUECCA YUCIIA.

[Nama oyeHb THOOUT KaTaThCs HA OOIIECTBEHHOM TPAHCIIOPTE, a MOTy4das OUJIeT, cpasy
IIPOBEPSAET, CYACTIIMBLII JIM eMy Iomnajcs. buier cuntaercs c4acTIMBBIM, €CJIM CyMMa HEPBbIX
Tpex udp coBNagaeT ¢ CyMMOH MOCIeAHNX TpeX udp HoMepa Omiera.

Opnaxo [lama oueHb MJI0XO0 CYUTAET B yME, IO3TOMY IIONPOCUII BAC HAMMCATh IPOrpaMMmy,
KOTOpasi IPOBEPUT PaBEHCTBO CYyMM U BbIBeZeT "CUacTiauBbIi", €ClIM CYMMBI COBIAAAIOT, U
"OOBbIYHBINA", €CJIN CYMMBI PA3JIUYHBI.

Ha Bxox nporpamme nogaércst crpoka u3 mectu uugp. (IIpumep:123321)

BriBoauTh HYKHO TOJIBKO ¢10BO "CuacTiuBseiil" miu "OObYHEIN", ¢ O0IBIION OYKBEL.
b

Hanummure nporpaMmy, KOTOpasi CYMTHIBAET ¢ KOHCOJHU YKcia (10 OAHOMY B CTPOKE) 10 TEX
op, ToKa cymMma BBEAEHHBIX yucel He OyneT paBHa 0 ¥ cpa3y mocJjie 3TOro BEIBOJIUT CYMMY
KBaJPaTOB BCEX CYMTAHHBIX YUCEI.

lMapantupyertcs, 4To B KaKOM-TO MOMEHT CyMMa BBEJEHHBIX YHCEN OKaXXeTcs paBHOM 0, mocJie
3TOr0 CYMTHIBAHME NMPOAOJIKATH HE HY’KHO.

B npumepe mb1 cunteiBaeM uncna 1, -3, 5, -6, -10, 13; B 3TOT MOMEHT 3aMedaeM, 4YTO CyMMa
ATUX YKCET paBHA HYJIO U BBIBOJUM CYMMY UX KBaJIpaTOB, HE oOpalasi BHUMaHUs Ha TO, YTO

OCTaJIMCh €I HE MPOYNTAHHBIC 3HAUCHU .

Hanummre nporpaMMy, KoTopasi BBIBOJUT YacTh HociaeaoBaTenbHOCTH 1223334444555
55 ... (uucio MoOBTOPSIETCS CTOJILKO pa3, ueMy paBHO). Ha Bxon nporpamme nepenaéres
HEOTPULIATENILHOE 1[€JI0€ YUCIIO N — CTOJIBKO 3JIEMEHTOB MOCIIE0BATEILHOCTH JOJIKHA
oto0pa3uTh mporpamma. Ha BeIxo/ie 0kugaeTcst OCIeJ0BaTEIbHOCT YHCEI, 3aITMCAHHBIX
yepe3 mpoden B OJJHY CTPOKY.

Hanpumep, ecnu n = 7, To nporpamMma JojkHa BeiBecTd 122 3 3 3 4.

BriBenuTe Tabnuiyy pazMepoM NXN, 3a0JIHEHHYIO YrciaaMu oT 1 go N2 no crimpanu,
BBIXOJSIIIEN U3 JIEBOTO BEPXHETO yrila U 3aKpYYeHHOH 10 YacOBOM CTpelike, KaK MOKa3aHo B

npumepe (3mech N=5)
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