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1 IosicHuTEABLHASA 3AIIHMCKA

HomnonuutenbHass — oOmieoOpa3oBarefibHas NporpamMma  «AJTOPUTMBL U
CTPYKTYpbl JaHHbIX. [lonroroBka. YpoBens 1» pa3zpaboTaHa cormacHO TpeOOBAHUSIM
CJIENYIOIINX HOPMATUBHBIX JOKYMEHTOB:

o @enepanpubiii 3akoH «0O0 oOpazoBanmm B Poccwuiickoit ®Dexepanum» OT

29.12.2012 Ne 273- @3.

e Komnmenuus pa3BuTHs JONOJTHUTEILHOTO 00pa3oBaHus AeTed (yTBEpiKIeHa

pacniopsikenueM [IpaButensctBa PO ot 04.09.2014 Ne 1726-p).

o CII 24.3648-20 "CanuTapHO-3IUIAEMHUOJIOTUYECKHE  TpeOOBaHUS K
OpraHu3alMsIM BOCIUTAHUS W OOydYeHHUS, OTIbIXa W O3JOPOBJICHUS JETeH U
MOJIOAEKH"

e (CaulluH 1.2.3685-21 '"TurueHuyeckue HOPMATUBBI U TpeOOBaHUS K
obecrieueHnI0 0e30MacHOCTH M (W) OE3BPEIHOCTH JJIsl YeoBeKa (haKTOpPOB
cpenbl ooutanus"

e [lopsok opraHu3aluy U OCYIIECTBICHUSI 00pa30BaTeIbHON ACSITEIBHOCTH O
JIOTIOJIHUTENBHBIM  001Ie00pa3oBaTebHbIM  MporpaMmaM  (YTBEpXKIEH
npukazoM MunuctepctBa npocsemieHus PO ot 9 Hos6ps 2018 . N 196).

e Crparerusa pa3zButus BocnuTanus B Poccuiickoin denepanuu Ha NEPUOI 10
2025 roma (yrBepxaeHa Pacnopsbxkenuem IlpaButensctBa Poccuiickoit
®deneparuu ot 29 mas 2015 . N 996-p)

B coBpemenHOoM Mupe 00ydeHHe AeTei MporpaMMHUPOBAHUIO HAYMHAETCS BCE B
Oosiee paHHeM Bo3pacte. B mkonbHOM Kypce u3yueHue HHPOPMATUKA HAYUHACTCS C
CEIPMOI0 KJlacca, OJHAKO B Hallle BPEMsl OJUMIIMABI [0 MPOrPAMMHUPOBAHUIO
IOPOBOJSTCS C TPEThEro Kiacca. JlonoiaHutenbHas o01eoopazoBaTenbHas Iporpamma
«ANTOpUTMBI U CTPYKTYpbl JaHHbIX. [loaroroBka. YpoBeHb 1» HampaBiieHa Ha
yCTpaHEHHUE TaHHOTO Mpobena.

1.1. HanpaBJieHHOCTH

Hanpasnennocts JOTIOJIHUTEIIbHOM oOpa3oBaTeIbHON [pOrpaMMbl
«ANTOpUTMBI WM CTPYKTypbl  naHHbIX. [loaroroBka.  VYpoenp 1»  —
HAy4YHO-TEXHUYECKAs. Ona ABJISIETCS IIPUKJIIATHOM, HOCHT

IIPAKTUKO-OPUEHTUPOBAHHBIM ~ XapakTep W HANpaBlIIeHA  HAa  OBJIAJICHHE
BOCIIUTAaHHUKaMHU 0a30BbIX aIrOPUTMOB U CTPYKTYp JaHHBIX. OOyyeHue 1o JaHHOU
nporpaMme co3aaéT ONaronpuaTHBIE YCIOBUS JJISl MHTEIJIEKTYaJIbHOTO U JYXOBHOIO
BOCIIUTAHUS JIMYHOCTU peOEHKa, COLMAIBHO - KYJTYPHOrO U MpO(hecCHOHAIBHOTIO
CaMOOIIPECIICHNsI, PA3BUTHs  IIO3HABATEIBHOM AKTUBHOCTM M  TBOPYECKOU
caMOpeaJIN3alUH yJaluXcs.

1.2. AKTyaJbHOCTH NPOTrPaAMMBI

I[aHHa}I JOITOJIHUTCJIbHAsA 06meo6pa303aTeana;I nporpamMmma COOTHOCHUTCA C
TCHACHIUAMU PA3BUTHUA OOIIOJHUTCIIBHOTO O6p330BaHI/IH Hn COIJ1IaCHO KOHH€HHHPI
Pa3BUTHA JOIIOJIHHUTCIBHOI'O 06p330BaHI/IH CHOCO6CTByeT:
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® CO3/IaHHI0 HEOOXOAMMBIX YCIOBHUH ISl TUYHOCTHOTO Pa3BUTHUS 00yUAIOIINXCS,
MO3UTUBHOM COIMAIM3AIMU U TTPO(HECCHOHATIEHOTO CaMOOTIPECIICHNUS;

® YIOBJIIETBOPECHUIO  HMHAMBHUIYAJIbHBIX  IMOTpEeOHOCTEW  OOydaroImuxcs B
VHTEJUIEKTYaJlbHOM PAa3BUTHM, A TAaKXE B 3aHATHAX HAYyYHO-TEXHUYECKUM
TBOPYECTBOM;

® (GOpMHUPOBAaHUIO M  PA3BUTUI0O TBOPYECKUX CHOCOOHOCTEH  yyaluxcs,
BBISIBIICHUIO, PA3BUTHUIO U MOJAECPIKKE TATaHTIIMBBIX yUaIUXCS;

® 00ecrneyeHnt0 TyXOBHO-HPABCTBEHHOTO, TPa)KJaHCKOr0, MNaTpuOTUYECKOrO,
TPYAOBOTO BOCIIUTAHMS yUAIIUXCS;

Kpome TOro, axkTyaapbHOCTh NpOrpaMMmbl OOYCIABIMBAETCA TEM, YTO IMpHU
O0OBIYHOM OOy4YEHUHU MH(POPMATHKE, aJTOPUTMbI U CTPYKTYPbI IaHHBIX HE U3Y4alOTCH,
ATO HE CMOCOOCTBYET YCHEIIHOMY BBICTYILJIEHUIO HA OJIMMIUAaAaxX 1Mo UMHPOpPMaTHKE.
OOyyenne 1O JaHHOM MporpamMMme CO3[aeT OnaronpusaTHbIE YCIOBHS U1 Ooliee
ITyOOKOIO  «IOTPY>KEHHUS»  yyallluXcsi B MHUp  JIOTUKH, MAaTe€MaTH4eCcKOro
MOJICJIUPOBAHHUS, Ul HMHTEIUICKTYaJbHOIO M JYXOBHOIO BOCIUTAaHMS JIMYHOCTU
peOeHKa, COLMAIbHO - KYyJIbTYPHOTO U NPO(PECCHOHAIBHOTO CaMOOIPENEICHHUS,
pa3BUTHs ITO3HABATEIILHOM AKTUBHOCTH M TBOPYECKOM CaMOpealv3aluy y4Yalluxcs.
OnHa paccuuTaHa Ha COTBOPYECTBO M COTPYAHUYECTBO IE€Jarora U BOCIIUTAHHHUKOB.
JlaHHass mporpaMma JIaeT BO3MOKHOCTb JETSIM TBOPYECKHM MBICIUTh, HAXOAUTh
CaMOCTOSITENIbHBIE HMHIWBUIAYAJIbHBIE PEIICHUs, 4 MOJYy4YEHHbIE YMEHHUS U HAaBBIKU
OPUMEHATh B JKW3HU. Pa3BUTHE TBOpPUECKHX CHOCOOHOCTEH MOMOTaeT TakXke B
npodecCHOHATBHON OPUEHTALNU TIOAPOCTKOB.

1.3. Ilegaroruyeckasi uejaecoo0pa3sHOCTb

[lemarornueckasi 11€7I€CO00Pa3HOCTh 3aKIIIOYAETCSI B TOM, YTO CJICJIAHHBIN B
IPEJICTaBIEHHOMN MMporpaMMe akUEHT Ha MPaKTUYECKYI0 pabOTy MO3BOJISET OBBICUTH
pe3yabTatuBHOCTh 00yueHus nHpopmatuke 1 UKT mpu coBMecTHOM npernoaBaHuu
IIKOJIbBHOTO ~ OCHOBHOTO Kypca ¥  JaHHOTO JOIOJIHUTEIBHOIO, PACIIMPUTH
MHPOBO33PEHUE YUaAILUXCS, IOBBICUTH NPEAMETHbIE U MeknpeameTHole 3YH n YVYH,
YCHEIIHO OCBOUTh Y4Y€OHBIM Marepuan M y4acTBOBAaTh B OJIMMIIMAJIAX, OCO3HAHHO
BBIOpaTh NMpoduiib nanbHelIero ooydeHus u oyayiiei nmpodeccum.

1.4. Ileas 1 321241 NPOTrPaAMMBbI

[ear mnporpaMMbl: pa3BUTHE TBOPYECKUX CIOCOOHOCTEH ydaIuxcs,
OBJIQJICHUE  TEOPETHYECKMMH W  TPAKTUUYECKUMHM  HaBbIKAMH  PEIICHUS
AJITOPUTMUYECKHUX 3aJ1a4 CPETHEH CIOKHOCTH IIPOTrPaMMHBIMH CPEJICTBAMHU.

3agaun:

obpazosamelbhble:

00y4nTh 0a30BBIM AJITOPUTMAM M CITIOCOOAM UX PEaTM3alMH C TIOMOIIBIO S3bIKA
nporpammupoBanus Python;

00yunTh 6a30BBIM CTPYKTYpaM JAAHHBIX, CIIOCO0AM UX pEaTU3aINH C TTOMOIIHIO
sI3pIKa TIporpamMmMupoBanus Python u ncmonbp30BaHUIO COOTBETCTBYIONTUX KIIACCOB U3
CTaHJIapTHBIX OUOINOTEK;




o0Oy4uTh TMPOJABUHYTHIM IpuUeMaM paldOTbl B MHTETPUPOBAHHBIX Cpelax
nporpammupoBanus (Wing, Pycharm);

COBEpIIIEHCTBOBATh HAaBBIKM TECTUPOBAHUS, IOMCKA U MCIIPABICHUS OLIMOOK B
IPOrpaMMHOM KOJIE;

gocnumamenbuble:

BOCIHUTHIBATh KYyJABTYpy HAMHCAHUS «YUCTOTO», TOHSATHOTO I JPYTUX
IPOrpaMMHUCTOB, KOJa, COOJIIONEHUS pPEKOMEHJAlMii MO BbIOOPY HWMEH IS
UACHTU(UKATOPOB;

BOCIIUTATh KYyJBTYpPYy HPOEKTHOW MAESTENbHOCTH, B TOM 4YHUCJIE YMEHUE
IUTAaHUPOBATh, PabOTaTh B KOJJIEKTHBE; YYBCTBO OTBETCTBEHHOCTH 3a PE3YJbTaThl
CBOETO0 TPy/ia, UCTIOIb3yEMOTO JIPYTUMHU JIFOIbMU;

(opMHUpOBaTh YCTAaHOBKY Ha MO3UTHBHYIO COLMAJIbHYIO JI€ATEIbHOCTH B
UH(POPMAIIMOHHOM 00IlleCTBE, HEAOMYCTUMOCTh ACHCTBUIA, HApPYIIAIOIIUX [TPABOBbIE
¥ DTHYECKHE HOPMBI pabOThI ¢ HHPOPMAIIUEH;

COZIeCTBOBATH MOBBILICHUIO IPUBJIEKATEIHOCTH HayKH,
HAy4YHO-TEXHUYECKOIO TBOPYECTBA ISl MOAPACTAOIIETO TOKOJIEHUS;

(GopMHUpOBaTh y MOAPACTAIONIETO MOKOJCHHUS OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3/I0POBbIO U MOTPEOHOCTU B 30POBOM 00pa3e >KU3HU, COOTIOACHUN TPABUIT
TUTHCHBI;

passusarouue:

OBICTPO OPUEHTHPOBATHCS B IMHAMUYHO PA3BUBAIOIIEMCS U OOHOBIISIOIIEMCS
UH(OPMAIIMOHHOM  TPOCTPAHCTBE;  MOdy4yaTb, MCIOJIB30BaThb M  CO3/1aBaThb
pa3Hoo0Opa3Hyl0 WHGOPMAILMIO; TPUHUMATh OOOCHOBAaHHBIE pEUICHUS W pelarhb
po0JieMbl Ha OCHOBE MOJTYUYEHHBIX 3HAHUM, YMEHUN U HABBIKOB;

OBJIQJICHUE YMEHUSIMU CTPOUTh MaTreMaTHUYeCKHe OOBEKThl, B TOM 4YHCIIE
aITOPUTMBI, CTPYKTYpbl JaHHBIX, JOrudeckue (opMyabl U MPOrpaMMbl Ha
(opMaNbHOM  SI3bIKE, YIAOBJIETBOPSIOLIME 3aJaHHOMY OIHMCAHHIO; HCIIOIb30BaTh
0O0IIen0Ib30BaATENbCKIUE MHCTPYMEHTHI M HACTPAnUBaTh UX JJISl HY X1 [TOJIb30BaTeIs;

pa3BUTHE aNTOPUTMUYECKOTO MBIIIICHUS, CHOCOOHOCTEH K (opManu3aiui,
AIIEMEHTOB CHCTEMHOTO MBIIIICHHUS,

MpUOOPETEHUE OMbITA CO3JaHUs, PEIAKTUPOBAHUS, O(DOPMIICHHSI, COXPAHEHMUS,
nepeaadyy MHPOPMAIMOHHBIX 0OBEKTOB PA3IMYHOTO THUIIA C TTIOMOIIBIO COBPEMEHHBIX
NPOTPAMMHBIX CPENICTB; TOCTPOCHHE KOMIBIOTEPHBIX MOJIENEH, KOJIEKTUBHON
peanuzanud UHGOPMALMOHHBIX MPOEKTOB, MPEOAOICHUE TPYIHOCTEH B mpolecce
UHTEJUIEKTYaJIbHOTO ~ MPOEKTUPOBAHUS, HMHPOPMAIMOHHOW  JESATENBHOCTH B
paznuyHbIX cepax, BOCTpeOOBAHHBIX HA PHIHKE TPYJa; PEHICHUS CIOXKHBIX 3a7a4 U
OJIMMITUAJTHBIX 3a/1a4 MPOTPaMMHUPOBAHUSI.

1.5. Ilnanupyemblie pe3yJibTAThI

[Tnanupyembie PE3YNIBTAThI oOydeHus 1o JOTIOTHUTEIILHON
001eo0pa3zoBaTeIbHOM ITporpaMMe « AJITOPUTMBI U CTPYKTYpbI AJaHHBIX. [loaroToBka.
YpoBeHsb 1»:



IIpeamernsbie:

- YMCHUC aHAJIU3HUPOBATH IMMOCTABJICHHBIC 3a/la4 U CO3AaBATh COOTBCTCTBYIOIIHC

MH(OpMaLIMOHHBIE MOJICIIH;

- YMCHHUC IIPUMCHATD CTaHJapTHBIC aAJIrOPUTMBI, KOM6HHI/IpOBaTB u

MOIUMDUIIMPOBATh UX JJIsl PEIICHHS TOCTaBICHHBIX 3ajla4, BHIOMPATh ONMTHUMAJIbHBIC
CTPYKTYDBI JaHHBIX;

- yMEHHUE MPUMEHSATH OCHOBHBIE KOHCTPYKIHMH si3bika Python mist peanmuzanmu

AJITOPUTMOB PCIICHUA ITOCTABJICHHBIX 3a/1a4;

- YMCHUE TCCTHPOBATH W BLIMOJHATL OTIAAKY IIPOrpaMMHOIO0 KOJ4a, IIPUMCHATD

WHCTPYMEHTAJIbHBIE CPEACTBA OTIAIKH.
JInuHOCTHBIE:

- YyBCTBO NAaTPUOTU3MA, YBAXKEHUS K CBOEMY HApoOJy, TOPAOCTH 3a CBOU Kpaw;
- OTBETCTBEHHOE OTHOLIEHHUE K TPYHY, KAUECTBY CBOEH NEATEIbHOCTH;

- OBJIAICHUC OCHOBaMH CaMOpPA3BHUTHUA W CAMOBOCIIMTAHUSA B COOTBCTCTBHU C

OOIIEYENTOBEYUECKUMHA  LEHHOCTAMU W MJAEaJIaMH  TIPaKJAHCKOrO  OOLIECTBa;
TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOATEIBHOW, TBOPYECKOH M OTBETCTBEHHOMU
NEATEIbHOCTH;

- YMCHHUC O6IHaTBC$I H COTpyaHN4Yarb CO CBCPCTHHKAMH, JCTbMU CTAPILICTIO U

MJIQJIIIETO BO3pAcTa, B3pPOCIBIMU B IIpollecce 00pa3oBaTeIbHOM, OOIECTBEHHO
IIOJIE3HOM, TBOPUECKOM U IPYTUX BUJIOB JIESITEIBHOCTH;

- HaBbIKM COTPYAHHUYECTBA C B3pPOCIBIMH W CBEPCTHHKAMM B PAa3HbBIX

COLIMAJIBHBIX CUTYallUAX, YMEHHE HE CO3/1aBaTh KOH(MIMKTOB U HAXOIUTh BBIXOIbI U3
CIIOPHBIX CUTYyaIlUH;

- C(i)OpMI/IpOBaHHOCTL IMO3HABATCIIbHBIX MHTCPCCOB U TBOPUYCCKAA aKTHUBHOCTH B

JAHHOW o0acTu.
MertanpeamMerHbie:

- YMEHHUE OIpenensaTh U (OpMyaupoBaTh LEib JEATEIbHOCTH Ha 3aHATHH,

IIpOroBapuBaTh IOCJICA0BATCIIbHOCTD I[eﬁCTBHﬁ C IIOMOIIBIO II€aarora,

- YMCHUC IUIAHUPOBATb, KOHTPOJUPOBATHL W OLCHHMBATL CBOU ,Z[eI\/'ICTBI/ISI B

COOTBETCTBHH C TIOCTABJICHHOW 3aJjaueii W YCIOBHAMH €€ peanu3allii, ONpeesiaTh
HauOosee 3QpheKTUBHBIC CITIOCOOBI JOCTIKEHUS PE3YIbTaTa;

- CITOCOOHOCTH CaMOCTOATCIIBHO OLICHUBATb 141 IMPUHUMATDb pCUICHUAA,

ONPEACISIONINE CTPATETUIO MOBEACHUS, C YYETOM TPaXTAHCKUX W HPABCTBEHHBIX
LICHHOCTEH;



- yMEHUE I[OHUMaThb MPUYMHBI YCIexa/Heycrexa Y4YeOHOW MAEsTeNbHOCTH U

CHOCOOHOCTH KOHCTPYKTHUBHO JIEWCTBOBATh JJaKe B CUTYaIUsIX HEYyCIIeXa.

B pe3yabrare 00y4yeHus1 BBIMYCKHUKH J0JIKHBI 3HAThH:

- 0a3oBEIC AJITOPUTMBI, UX BBIYUCIUTCIIbHYIO CIIOJKHOCTD,

- OCHOBHBIC OCHOBHBLIC CTPYKTYpPbl JdaHHBIX W BbIYHUCIHUTCIBbHYIO CJIOKHOCTDH

BBITIOJIHEHUS OIIEpallMi HA 3TUX CTPYKTYpaX;

- CTaHJapTHbIE  OuONMMOTeYHBIE  (YHKIMU,  peATM3YIOIUe  W3YYCHHBIC

AJITOPUTMEBI,
- CTaHAAPTHBIC KJIACCHI, pCaIM3YIOIMKUEC N3YUCHHBIC CTPYKTYPhI JaHHBIX.

AOJIZKHBI yMETh:
— OILICHUBATh BBIYUCIIUTENBHYIO CIOKHOCTh aJITOPUTMOB PELICHUS 3a/1a4;
— NPUMEHATH U3yUYEHHBIC AJITOPUTMBI JUIsl PELICHUS 3a/1a4;
- COCTaBJISATh MPOTPAMMHBIN KO, PEaTU3YIOIINNA TOT WA UHOM aJrOpUTM;
- OTIPEIEISITH HEOOXOUMBIE JIJISl PEIICHUS 3a/1a49H TaHHBIX CTPYKTYPHI IaHHBIX;
- 0hOpMIISITH MPOTPAMMHBIA  KOJ C COOTBETCTBUEM C OOIICHPUHSATHIMU

IIPaBUJIAMH;

- OCYHICCTBIISITb IIOMCK HMCXOJAHBIX JAdHHBIX, IIPUBOAAIIUX K HCBCPHOMY

pe3yspTary, ONpeaesiTh MPUYUHY HEBEPHOI'O pE3yJbTara U IMPUHUMATh PELICHUE I10
ONTHUMAJIBHOMY HCTPABIEHUIO OIITMOOK B IPOrPaMMHOM KOJIE;

- paboTtarh B KOMaH/C HaJ PCIICHUEM 3a]1a4H;
- MPOSIBJISITH YYBCTBO KOJIJIEKTUBU3MA, B3aMMOTIOMOIIY, B3aUMOIIOHUMAHUS;
- yBa)kaTh TPYJ CBOMX TOBAPHUIIEH;

- CTPEMHUTHCA K COBCPIICHCTBOBAHHNIO CBOMX HABBIKOB.

1.6. OTiimunTeIbHBbIE 0CO0CHHOCTH MPOrPaAMMBbI

OTnuuuTenbHble OCOOEHHOCTH JAHHOW JOMOJIHUTENBHOW MpOrpamMMbl OT
CYLIECTBYIOIMX OOpa3oBaTelbHbIX MPOrpaMM B TOM, UYTO OHAa COJEPKUT
JOTIOTHUTENIbHBIA M3y4aeMblil Marepuas, 3HAUUTEIbHO PaCHIMPSEeT BO3MOXKHOCTU
dbopMUpOBaHUST YHUBEPCAJIbHBIX YYEOHBIX W IMPEAMETHBIX HaBBIKOB. B mporpamme
OoJbIIOE BHUMAHUE YHAeNseTcs MpakTUYeckuMm 3afaHusM. [IpoBepka 3amaHuit



OCYIIECTBIISICTCS KOMOMHUPOBAHHBIM CIIOcOOOM. Ha rmepBom 3Tame aBTOMaTudecKu ¢
MOMOIIIbI0 TECTUpPYIOIIeH cuctembl. Ha 3TomM sTame orcekaeTcs Oojibllias 4acTh
HEBEPHBIX pelleHuil. BTopoil 3Tam KOHTpoJii — MpoBepKa OTIPaBICHHOTO KOja
npenogaBareneM. Ha sTom stame npoBepsieTcsi, BBIMOJIHEHBI JTU OTPaHUYECHHS IO
UCIIOJIb3YEMbIM KOHCTPYKIUSIM $3bIKa, ONTHMAJIbHOCTh PEIICHHS] U MPaBUILHOCTH
opopmieHus kona. JlomymieHHble OMMOKU pa30UparoTCcsl Ha 3aHATUU. Takoil Moaxo
npuy4yaeT JeTell K CaMOCTOATENIbHON pabore, OCBOOOXKIAeT NpernoaaBarelis oOT
PYTHHBI TIPOBEPKH 3aBEJOMO HEBEPHBIX DEIICHUM, TEM CaMbIM I[OBBIIIAS
3¢ HEKTUBHOCTH yUeOHOTO MpoIiecca.

Bce yueOnple MaTepwasibl TpencTaBlieHBl B (opmare mpe3eHTaruil u/uim
nexkuuit. Ilpe3eHtaruu ymnoOHO HCHOJIB30BaTh C TMOMOINBIO MYJIBTUMEAUITHOTO
npoektopa. OOydaeMble HMMEIOT K TPE3CHTAIlUSAM W/WIU JICKITUSM ITOCTOSTHHBIN
JOCTYTI B ceTr UHTEpHET M MOTYT MCIIOIh30BaTh MX B KAYECTBE OMOPHOTO KOHCITEKTA.

1.7. YcaoBus peajm3anuu NporpaMmbl

B ocBoeHnu HacTodled yuyeOHOUM MporpamMMbl YYacTBYIOT J€TH B BO3pacTe C
12 net. YcnoBueM oTOOpa B IPYIIILY SIBIISIETCS

1. VYcnemnoe 3aBepienue kypea “TIporpammupoBanue.Python.baza”.

2. VYyenukun 9-11  kjaccoB, 3aHUMaBUIMECS  pPaHEE  OJMMIIUAIHBIM
IpOrpaMMHUPOBAHUEM, M  MOPOLICAINIME TECTUPOBAHHUE TMOCIE  Kypca
“TIporpammupoBanue.Python.ba3a” ¢ komu4uecTBOM pelieHHBIX 3a/1a4 He MEHee
8. Bpems TectupoBanus - 1 3aHsiTHE.

3. VuyeHnuku 5-8 KJIACCOB, 3aHUMAaBIIHECS paHee OJIMMIINATHBIM
OpOrpaMMHUPOBAHUEM,  HMMEIOIIUE  JOCTUXKEHUS B  OJIMMIOHUAJAX MO
aJITOPUTMUYECKOMY (OJIMMIUAJHOMY) MPOrPAMMHUPOBAHUIO U MPOIIEIIINE
TecTupoBaHue  mocie  kypca IlporpammupoBanme.Python.baza” ¢
KOJINYECTBOM PEILICHHBIX 3a/1a4 HE MeHee §. BpeMst tectupoBanus - | 3aHsTHE.
®opma o0yyeHus: — OUHasl.

@opMuUpOBaHHE TPyNN LEIECOO0pPa3HO OCYIIECTBISAThH €  HEOONBIIUM
paz0pocoM Bo3pacTa U CO CXOKUM YPOBHEM HABBIKOB PELIEHUS OJUMIIMAIHBIX 3a]1a4
0 MaTeMaTHKe W/WIM IporpaMMupoBaHuio. OIeHKa YKa3aHHOTO YPOBHS BO3MOXKHA
HAa OCHOBAaHMM PEKOMEHJALUK MelaroroB, BEAYLIUX MaTeMaTUKy W/WIA HAa OCHOBE
co0eceI0BaHUs/TECTUPOBAHUS 110 MATEMATUKE /UM IPOrPAMMHUPOBAHUIO.

1.8. ®opMBbI Opranu3anny 3aHATHH

OcHOBHOHM (opMOI OpraHM3aIMH ACSITEILHOCTH JETeH Ha 3aHSATHH SBISETCS
rpynmnoBoe 3aHATHe. [Ipy M3ydeHHHM TEOPETUYECKUX 3aHSITHHA MeAaror OObSICHSIET
y4eOHBII MaTepuall ¢ UCTIOIH30BAHUEM CJIAMI0B 1 MATHUTHO-MapKEePHOU JOCKH.

3aKkperuieHne U3y4YeHHOIO Marepuaja OCYIIECTBISIETCS CaMOCTOATEIbHOMN
paboToil C TOMOIIBIO TeAarora MO PEHICHUI0 3aJad  Ha KOMIIBIOTEpE C
WCIIOJIb30BAHKUEM CTICIIMAIM3UPOBAHHBIX calToB test.kod-u.ru, informatics.msk.ru.

[Tepuoguyecku MPOBOAATCS OJIMMITHAIBI, TIPEONATAOIINE CAMOCTOATEIHLHYIO
paboTy 1Mo PEeIICHUIO 3a1a4 Ha KOMIIbIOTepe 0€3 MOMOIIH Tearora.
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[locne onmuMmuajn, Kak MpaBUIIO, MEIAroroM OCYIIECTBISIETCS pa30op 3ajau.
Jlns pazbopa MOTYT MpUBJIIEKaThCs 00ydaemble, YCICIIHO PEIIUBIINE T€ WA HUHBIC
3214 B XOA€E OJIMMITHA/bI.

2 KajenpapHbiil yueOHbIH rpaduk

Pexum OpraHHU3aIun 3aHATUU o JTaHHOU JIONOJIHUTEJILHON
0011e00pazoBaTebHON MPOrpaMMe ONPEEAETCS KaJeHAApHBIM Y4eOHOM rpapuKkoM
151 COOTBETCTBYET HOpMaM, YTBEPKICHHBIM CII 2.4.3648-20
"CaHUTapHO-IIUAEMHUOJIOTUYECKIE TPEOOBaHUS K OPraHW3alysM BOCIHUTAHUS H
oOyueHus, oTAbixa W o3mopoieHus aere u monoxexu", CaulluH 1.2.3685-21
"I'urneHnyeckre HOPMATUBBI M TPEeOOBaHUSA K 00eCHeYeHUIO OE30MacCHOCTH U (UJIH)
0e3BpPETHOCTH s YeToBeKa (haKTOPOB cpepl oouTaHus").

Havano 3austuii — 1 ceHTA0ps.

OxoHuanue 3anatuil — 31 masl.

Bcero yueOHbIx Heenb (IPOAOIKUTENLHOCTh Y4eOHOTo roja) — 37 HeJenb.

O06bem yueOHbIX YacoB — 148 akajeMHUYeCKUX YacoB.

Pexxum oOyuenus - 4 paza B HEJIEIIO B 3aBUCUMOCTH OT PaclUCaHUsI.

[IponomKUTENBHOCTD aKaIEMUYECKOT0 Yaca - 50 MUHYT

3 YuyeOHBIN NJ1AH

No KonuyectBo 4dacon dopmbl
| Hassanue pasnena, TeMbl [T Beero | Teopus | paxta | ATTeCTaLmu,
a KOHTPOJISI
1. |BpruncnurensHas 14 3 11 Texymnii
CII0)KHOCTH aJITOPHTMOB KOHTPOJIb
2. |Crpoku yrimy6GneHHo 14 1 13 Texymnii
KOHTPOJIb
3. |BemecTBennble uncna 15 2 13 Texymui
KOHTPOJIb
4. |ApudmeTnueckue 14 1 13 Texymmit
aJrOPUTMBI KOHTPOJIb
5. |Pekypcus 15 1 14 Texymmn
KOHTPOJIb
6.  |Ksamparuunbie 16 1 15 Texyuui
COPTHPOBKH, COPTUPOBKA KOHTPOJIb
TIOJICYETOM
7. |XKagsbie anroput™bl 15 1 14 Texymnii
KOHTPOJIb
8. |IlepeGop 14 o) 12 Texymui
KOHTPOJIb
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9. |/lBoMuHBIH TTOMCK 17 1 16 Texymnii
KOHTDOJTb
10.  |Koneunsie aBromarsr 14 2 12 Texymui
KOHTPOJIb

Hroro 148 15 133

4 Coaep:xkaHue NporpaMmMabl

Tema 1. BoruncaureabHasi CJI0KHOCTb AJITOPUTMOB

Hean n 3apaun:
Hayunuth y4eHUKOB BBIOMpPATh pallMOHATIbHBIE CTPYKTYPhI JAHHBIX U SA3bIKOBBIC

KOHCTPYKLUHH, OOECHEeYMBAIOIINE TMOCTpOeHUE IPQPEKTUBHBIX aITOPUTMOB U
IpOrpaMM NPUMEHHUTENBHO K 3a/1a4aM CO CIOKHOW OpraHu3aiueil JTaHHbIX.

Pe3yabTrarnl ocBOeHMS:

Y4YeHuKkn JOKHBI OBJIAJAETh METOJAMH CPAaBHEHUS BBIYMCIHUTEIBHON
CIIOKHOCTH TPOrpaMM. 3HATh S3BIKOBBIE CPEACTBA ONMCAHUSA PAa3IUYHBIX CTPYKTYP
JTaHHBIX. YMETh pa3pabarbiBaTh 3((PEKTUBHBIE aNrOPUTMbI OOPAOOTKH JAHHBIX H
IPOrpaMMHUPOBATh UX Ha A3bIKE MporpaMMupoBanus Python.

Kparkoe cogep:xxanue 3aHATHIM:

OCHOBHbBIE KaTeroOpuu aJIroOpuTMHUUECKON cioxHOCTH. [locTosiHHOE Bpems
(O(1)). Jluneitnoe Bpemsi (O(N)). Jlorapupmuueckoe Bpemsi (O(logN)).
Jluneitno-norapupmuueckoe Bpems (O(NlogN)). Ksagparnunoe pems (O(N?)).

Tema 2. CTpoku yriry0JieHHO

Hean u 3apaun:
enp u3yuenuss merona .format() — co3gaBaTh YMTAEMBIM W JTUHAMUYECKH

U3MEHSEeMBIN BBIBOJ MH(DOpMAIIUH.

Pe3yabTarnl ocBOCHMS:
Pe3ynprarel M3ydyeHHss MeETOAA BKJIKOYAKOT aHAJIW3 CHUHTAKCUCA, TPUMEPOB

HCIIOJIBb30BAaHM:I, OomuOOK 1 AJIbTCPHATUB.

KpaTkoe cogep:kaHue 3aHATHIA:
Merton format().

Tema 3. BerecrBeHHBIE YUCJIA

Hean n 3apaun:
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N3yuuth, kak Python oOpabarkiBaeT gaHHBIE M KaK U30€XaTh HEOXKUJAHHBIX
omubOK Tpu padboTe C APOOSMU, TOYHOCTHIO, MU3MEPECHHSIMU M MaTEeMaTUKON B
peaIbHOMN KU3HH.

Pe3yabTarsl ocBOCHMS:

[Tonumate Tunm naHabiX float. YMeTh MpoBOaUTE apuMETHUECKUE OTEPAIIUH.
3HaTh O TOYHOCTH BBIYHMCIICHHUNA. [[OHMMAaTh BIMSHUE OKPYTJICHHS Y TIOTPEITHOCTH Ha
apudpMeTHUeCKre ornepanuu. YMeTh paborate ¢ Moayinem decimal. VYwmers
UCIOJIb30BaTh (DYHKIMU ISl pabOThI C BEIIECTBEHHBIMU YHCIIAMHU.

Kparkoe conep:kaHue 3aHATHIA:

BemecrBennsie yncna B Python. Onepamuu ¢ uncnamu tumna float. TounocTs
Bbrurcienuid. Oxkpyrienne. @ynkuuto round(). Moayns math. Moayns decimal.

Tema 4. ApudpMmeTndeckne aJropuTMbl

Henn n 3apaun:
M3yunTh anropuTMbl, KOTOPBIC PEIIAOT 3aJa4dd, CBSI3aHHBICE C PabOTOM C
YUCJIAMH, U PeaIn30BaTh ux Ha Python.

Pe3ynbTarnl ocBOCHUS:
[Tonumats npuHIUI paboThl anropuTMa EBKinaa u peaan3oBaTh alropuTM Ha
Python. TTorumars popmysnst mist Berauciaerus HOK.

Kparkoe cogepxxanue 3aHATHIA:

Pabora anroputmoB. Peanuzarus anroputmoB. CBS3b ¢ IPYTUMHU YHCIOBBIMU
aJTOPUTMAaMH.

Tema 5. Pexypcus

Hean n 3apaun:

[lens wm3ydenuss pexypcuu B Python — TOHSTB, Kak peKypcHs MOMOTaeT
peuaTh CIOXKHbIE 3a/laui. DTO OCOOCHHO TMOJIE3HO ISl pabOThI € 3ajla4aMu, KOTOPbIE
UMEIOT €CTECTBEHHYIO PEKYPCUBHYIO CTPYKTYpPY, Hampumep, 00X0JI0M JE€PEBbEB WU
pEIICHUEM 3a]1a4, CBA3aHHBIX C MOCIEA0BATEILHOCTIMH.

Pe3yabrarnl 0CBOCHUS:
[loHuMaTh NMPUHLHKIBI PEKYPCUU. YMETh COCTaBISATh PEKYPCUBHBIE (YHKIUU.
3HaTh NpUMEpbl PeKypcuBHBIX (QyHKIMI. [loHMMaTe nmpenMyniecTBa U HEIOCTATKU
PEKypCHH.

Kparkoe cogep:xxanue 3aHATHIH:
Pexypcus B mporpammupoBannu Ha s3bike  Python. basoBbrit  ciyuaii.
PexypcuBHBIN Citydan.
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Tema 6. KBagparnuHbie COPTUPOBKH, COPTHPOBKA MOACYETOM

Hean n 3apaun:

[ToHumarp anropuTMbl COPTUPOBKH MACCHUBOB M MPHUMEHATHh UX JJIS PEIICHUS
3aa4.

Pe3ynbTarnl ocBOCHMS:

3HaTh XapakTEePUCTHKU CIOXKHOCTU. YMETh Hamucarb (YHKUIUHU, KOTOpas
IPUHUMAET MAacCHUB B Kaue€CTBE AapryMEHTa M COPTUPYET €ro 3JIEMEHTHL. YMETh
OLIEHUTb BpeMsI paOOThl aJITOPUTMOB. 3HaTh ONTUMHU3ALMIO AITOPUTMOB.

Kparkoe conep:kaHue 3aHATHIA:

ANTOPUTMBI KBaAPATUYHBIX COPTUPOBOK: COPTUPOBKH ITY3BIPEKOM, COPTUPOBKH
BBIOOpPOM, COPTUPOBKH BcTaBKkamu. CopTupoBku noacuetom. ITpumep peanuzanum Ha
Python.

Tema 7. ZKagnbie aaropuTMsbl

Hean n 3apaun:

M3yunth npuHOUINBI pabOTHl JKAIHBIX aJTOPUTMOB, WX TMPUMEHEHHS IS
pelieHusl 3ajad  ONTUMHU3AIMU W peanu3zanuu Ha Python. Awnanm3 >kamHbIX
aJTOPUTMOB, MX CBOWCTB M OrpaHUYECHUU. PaccMOTperh pasnuyHble NOAXOIBI K
peanu3anuy SKaAHbIX airopuTMoB. CpaBHUTH KaJHBIE AJITOPUTMBI C APYTUMU
METOAAMH PEIICHUS 3a]1a4.

Pe3yJILTaTLI 0CBOCHUA:

[TonumaTh KOHIENIMIO, pa3dOp MPUMEPOB 3ajad. 3HATh ONIMOKH, KOTOpHIE
MOXKHO JIOMYCTUTh TpH peanu3anud. [loHMMarh, Korjga >KaaHbIe aJTOPUTMbI
paboTaroT, a Kor/ia Her.

Kparkoe cogepxxanue 3aHATHIA:
[TpuHIMI paboTHI KaAHBIX AITOPUTMOB. OrpaHUYEHUS JKaTHBIX AJITOPUTMOB.

Tema 8. Ilepedop

Henan u 3apaun:
N3yuuth Moayns itertools 1 OCHOBHBIE KOMOMHATOPHBIE (PYHKIIUH.

Pe3yabTarsl ocBOCHMS:
YMeTh UCIOJIb30BaTh KOMOWHATOPHBIE (DYHKIIMH, PEKYPCHH TIPH PEHICHUU
KOMOMHATOPHBIX 3a71a4 U MOAYyIA itertool.

Kparkoe cogep:xanue 3aHATHIH:
Oynkuuu permutations() 1 combinations() u3 momyns itertools.
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Tema 9. /IBOMYHBIN NOUCK

Hean n 3apaun:

Haittm »smeMeHT B OTCOPTUPOBAHHOM CIIMCKC. OHpGIleJII/ITB, COOCPIKUT JINU
MaCCHUB HCKOMOC 3HAYCHHC, 4 TAKXKC MCCTO €T'0 HAXOXACHH .

Pe3ynbTarnl 0CBOCHMUS:

ITonumathb AJITOPUTM JABOHWYHOI'O ITOHUCKA. 3HaTh maru pcaim3daiii ABOUYIHOI'O
IOMCKAa. YMETh IMIPUMCHATDH ,Z[BOPI‘IHBIﬁ nouck. Ilonnmarp OTpaHUYCHUS ABOUYHOI'O
IIOMCKa. YMETh OLICHUBATDb 3(1)(1)CKTI/IBHOCTL JABOUMYHOI'O IIOHCKA. YMeTh TCCTUPOBATDH
(bYHKHI/II/I ABOMYHOI'O ITIOKUCKA.

Kparkoe cogepxxanue 3aHATHIA:

AJNTOpUTMA TOWCKAa 3HAYEHUS B CHHUCKE WM MACCHUBE, OTCOPTHUPOBAHHOM I10
BO3pacTaHuio Wik yObiBaHuI0. COpTHpOBKAa MaccuBa JaHHbIX. [leneHue maccuBa
nornojaM M HaxoxjaeHue cepenunbl. CpaBHEHHE CPEIUHHOIO 3JIEMEHTA C 3a/IaHHbIM
HCKOMBIM 3JIEMEHTOM.

Tema 10. KoHeunble aBTOMATHBI

enn u 3apaun:
PazoOpars perymsipubie BeipakeHus. [I0MCK B TeKCTe PeTyIsIpHBIX BRIPAKECHUM.

Pe3y.]'leaTbl OCBOCHMUA:

Nwmets npeacrasienne o FSM nuarpamMmbel iepexonoB, GYHKIIUU IIEPEX0/I0B B
BUJIE TAOIULIBIL.

Kparkoe cogepxxanue 3aHATHIA:
CocraB koHEYHOro aBToMara. J[marpamma u Tabauna nepexoaos.

S OueHoyHbIC U METOAUYECKUE MATEPHUAJIbI
5.1. ®opmbl aTTEeCTANUMN

JUis  OUEHKM  pe3yabTaTUBHOCTH  OOy4eHHs 1O  JOIMOJHHUTEIbHON
o011eo0pa3zoBaTebHON Mporpamme «AJITOPUTMBI U CTPYKTYpPHI JaHHBIX. [loaroToBka.
VYpoBeHb 1» npumeHsaeTcss BXOOHOM, TEKYIIUH, TPOMEKYTOUHBI KOHTPOJIb.

BxoxHoil KOHTPOJIb

B kadecTBe BXOAHOTO KOHTPOJISI - CM. IMYyHKT YCJOBUA Ppeau3aluu
MporpamMmMabl
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Texkymmnii KOHTPOJIb

OcymiecTBisgeTcss aBTOMAaTU3MPOBAHO C TOMOIIBIO ABTOMAaTU3HPOBAHHOM
CUCTEMBI Ha 0a3e CUCTEMBI yrpaBieHus: kypcamu Moodle, pazmernieHHoi mo aapecy
https://informatics.msk.ru. 3amaun s pemeHust Haxonmarca B paszzaene «Kypcewr /
[IporpammupoBanue / AJITOPUTMBI U CTPYKTYpHI JaHHbIX. [lonroroBka. 1».

Pazgen cunrtaercs 0CBOCHHBIM, €CJIH 33/1a4 pelieHbl B 00beme He MeHee 80%
OT 4Yucia 3ajad, BXOJsAumMX B HaOop. Ecim 3agaun HaOOpOB peliaiuch C
CYILLIECTBEHHOW TTOMOIIBIO Te1arora, 00y4aeMoMy MpeuiaraeTcs nepepeniaTh 3a1adu
HabOpOB.

@dukcanusa pe3ylbTaToB OCYIIECTBISECTCS aBTOMAaTUYECKU B pasfesie pasjene
«Kypcsl / [IporpammupoBanue / AITOpUTMBI U CTPYKTYpPHI JaHHbIX. [Tonroroska.l /
VYrpasnenue kypcom / Otuersl / 3aBeplieHUE 3JIEMEHTOB Kypcay.

IIpoMesKyTOUHBIH KOHTPOJIb

[IpoBonutcst pa3 B Tpu Mecsia B GopMe OJIMMITUAIBI 10 MPOrPAMMUPOBAHUIO.
[Topsimox mpoBeneHus onucad B okyMeHTe «[lonoxeHne o 3aKpbITON OJIMMITHAE IO
nporpammupoBanuto [[PIII "Kon VYemexa"» w/unu B popme pazHOOOEB mociie TeM
Pexypcusi, [lepebop, Koneunbie aBTOMATHI.

HTOroBbIii KOHTPOJIb

JIns ompeneneHrus: UTOTOB OCBOEHMSI IPOTrpaMMbl MCHOJIB3YETCS PE3YNIbTATHI
IIPOMEKYTOUHBIX KOHTPOJIEH.

5.2. Metoanueckoe odoecrneyeHue

JAuaakTHYecKnil MaTepuaJl

Ne Tema Dopmsbl Jnnakrnaeckuii

/11 3aHSITUI MaTepuall

1. | BeruncnurensbHas CI0KHOCTh Jlexuums, ITpakruka | JIlekuns. Cnaiasl
aJITOPUTMOB

2. | Ctpoku yriny0OJIeHHO Jlexims, Ilpaktuka | Jleximsa. Cnainabl

3. | BemectBeHHBIE YKCIa Jlexums, Ilpaktuka | Jlexnmsa. Cnanasl

4. | ApubMeTHYECKHUE aNTOPUTMBbI Jlexnus, [Tpaktuka | Jlexkmus. Cnaiabt

5. | Pekypcus Jlexmus, Ilpaktuka | Jlekius. Chaaiiabl

6. | KBagpaTtuuHbie COPTUPOBKH, Jlexuus, [Tpaktuka | Jlexuus. Cnaiabr
COPTUPOBKA MOACYECTOM

7. | Kagnple aaropuTmel Jlexums, IIpaktuka | Jlexkmus. Craiiasl

8. | Ilepebop Jlexnus, [lpaktuka | Jlexmus. Cnaiab

9. | /IBOMYHBII TOUCK Jlexims, [Ipaktnka | Jleknmsg. Cnaiabl

10. | KoHeynble aBTOMAThI Jlexums, Ilpaktuka | Jleximsa. Cnaiabl



https://tests.kod-u.ru/course/view.php?id=60#section-5
https://tests.kod-u.ru/course/view.php?id=60#section-9
https://tests.kod-u.ru/course/view.php?id=60#section-12
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IIpueMsbl 1 MeTOABI OPraHU3aluu 00Pa30BaTEeIbHOIO NPoLECcca

[Ipu mnpoBeaeHWM JEKIMOHHBIX 3aHATHH PEKOMEHIYETCS JeaTh UX
MaKCUMaJIbHO WHTEPAKTUBHBIMHU, HWCIIONB3ysS AKTUBU3UPYIOIINE BOIMPOCH], CTaBs
nepes; OOyJaromMMHUCA MPOOIeMbl M O00CYXZIas BO3MOXKHBIE TMYTH WX PEIICHU,
aHAM3UPys X JTOCTOMHCTBA U HEIOCTaTKH. B Xoie m3noxeHust marepuana n30eratb
OOBSICHEHHS ~ alNrOpuTMa NPHUBEJECHHEM KOHKPETHOrO Kkoma. Bwmecto 3Toro
1esiecoo0pa3Ho  MCMONB30BaTh ONOK-CXeMbl ajroputMma. OObsSCHEHHE anropuTMa
HEO0OXOIMMO COTPOBOXKJIATh TMPUMEPAMH €r0 PadO0Thl HAa KOHKPETHBIX HCXOJHBIX
JAHHBIX.

B nepBbIxX IBYX JEKIMSIX HEOOX0AUMO C(HOPMUPOBATH OCHOBHOM MOHATUWHBIN
anmapar: epeMeHHasi, TUII, BRIpaXeHUe, PyHKITHS.

[Ipu mpoBeneHWH TNPAKTUYECKUX 3aHATHH  J0OMBATHCS MAaKCHMAJIbHO
CaMOCTOATENbHOTO  pemieHuss 3amad. OOpamate BHHUMaHHE Ha OCO3HAHUE
HEOOXOIMMOCTH CaMOCTOSTEIbHOW paboThl. CIOXKHOCTHh PEIIaeMbIX 3aj]ad JIOJDKHA
OBITH B 30HE OJIMKANIIIETO PA3BUTHSI.

[Tpu BOSHMKHOBEHUH TUTEIHHBIX 3aTPYIHCHHUM J1TaBaTh HEOOJBIIHNE MOACKA3KU
B (popMe HABOAAIIUX BOMPOCOB, IPaPUUECKUX CXEM, MILTIOCTPUPYIOIMIUX CYTh 3ada4H.
Havare moMoIs CTOUT ¢ TOTO, YTO HYKHO YOCIUTHCS, YTO OOy4aeMbIi MPaBHIHHO
NOHSJT ycloBHe 3amadyd. [[Is 3TOro MOXXHO TOMPOCHTH TEepecKa3aTh yCIOBHE U
00BSICHUTD, KaK IMOTYYaeTCs OTBET HA OJTHOM U3 MIPUMEPOB HUCXOTHBIX JTAHHBIX.

Crnenyronmm 1mraroM Mo>XeT ObITh TIPEUIOKUTH TTOHA0MI0AAaTh 00y4yaeMoMy HaJl
CBOMMHU PACCYKJECHUSIMU NIPU PEIICHUH 3314 U CIOBaMU OMKcaTh alropuTtm. Jlanee
MOXKHO TMPEMJIOKUTh €My COCTaBUTh OJIOK-cxemy airoputMa. Eciu mpu 3ToM
JOMYIIEHBI OMIMOKH, MOMPOCUTh BBITIOJIHUTD JEHCTBUS aJTOPUTMA, 3alUCHIBAs MPU
ATOM 3HA4Y€HUs MEPEMEHHBIX Ha JOCKe. B kadecTBe MCXOMHBIX JAHHBIX MPEATIOKUTD
TAaKHE€, Ha KOTOPBIX MPEIJIaraéMblil y4EHUKOM aJITOPUTM J1a€T HEBEPHBIN OTBET. Jlanee
COBMECTHO HUIETCS CHOCO0 HCIpaBUTh OMMOKY B Onok-cxeme. Ilocne storo ee
npeiaraeTcs 3aK0IMpOoBaTh.

B 3aBucuMocTH OT 3ada4yd, HHOTJAa HMMEET CMBICI cpa3dy MucaThb KOJI
nporpaMMmbl. B 3TOM ciydae Taxke MOXXHO HOMPOCHTH MOAPOOHO paccKas3arh, Kak
oHa OyneT paboTarh, 3aKMCHIBAsl HAa TOCKE 3HAYCHUS MEPEMEHHBIX. Tak ke HIEeTCs U
ucnpapnsiercss ommOka. CoOCTaBIGHHBIM OONIMMH yCHIMSMH KOA Ha JIOCKE
1eJIeCo00pa3HO CTepeTh, C TeM, YTOObI OOydaeMblii BOCHIPOW3BEI €r0 IMOBTOPHO
CaMOCTOSTENbHO. VICKITI0YeHHE MOTYT COCTaBIIATh OYCHb Cla0ble YICHHUKH.

Ecnu ko o0yyaembIM yike HamucaH U B HEM «ITynasi OlnOKay, 4acTo XOPOIlo
paboraer wmeton «duck debugy. OOyuaemoMy Tmpesuiaraercsi OOBSICHUTBH, Kak
paboraet ero nporpamma. B xone oObsiCHEHUSI OH HAXOJUT OLIUOKY.

[Ipy BO3HMKHOBEHHMHM CHUTYyallMH, KOTJa YacTh TECTOB IMPOXOAHT, a 4YacTh
nojiydaer BepAUKT «HempaBWIbHBIA OTBET» HEOOXOAMMO O3HAKOMHUTh, a IMpPHU
MOBTOPHBIX CHUTYyaIlUsIX HAMOMHUHATHh TMpaBHUJia COCTABJICHUS TECTOB (MpPOBEpKa
KpalHUX 3HAYCHWH WCXOMHBIX JAHHBIX WM TMOTPAHWYHBIX 3HAYEHUW B YCIOBHSX W
IIUKJIaX; TECTHl JIOJDKHBI 3aCTaBUTh BBIYUCIUTEIBHBIA TPOIECC MPOWTH IO BCEM
BO3MOXHBIM MapuipyTam). Eciu TecT HEOYeBHIHBIM M IJI0XO MOAOWpaeTcs IO
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H3JI0KCHHBIM BBIIIC IIpaBHJIaM, JOIMYCKACTCsA IIOACKAa3aTb, Ha KaKHX MCXOJHBIX
JaHHBIX IIporpamMma BbLJAcT HCHpaBHHBHBIﬁ OTBCT.

ITocne HaXOXICHUA TCCTAa, JAaOIICTO OH_II/I6Ky, H€O6XO,Z[I/IMO HAYy4YUTb BAYMYHBO
U CHCTCMHO ¢€C MUCIIPABIIATD. OOBSICHUTD H€O6XOI[I/IMOCTI> n30erarnb IMMPUMCHCHUA
«KOCTBLICH AJIA UCTIPABJICHUA ITPOI'PAMMBI.
6 MarepuajabHO-TEXHUYECKOE 00ecneYeHre MPOrpaMmmbl

6.1. Ilepevyenb He00X0AUMOTO 000PYIOBAHMS

TexHu4YecKoe OCHANICHHE:

- KaOuHer, uMeromuii xopolee OCBEIIeHHE.

- KomnbroTeps! (HOyTOyKH) U3 pacdeTa OAUH Ha 00y4aeMoro, ¢ JOCTYIIOM
K ceTd VIHTepHET.

- Crynbs, pabodne CTOIbI.
- Cron u ctyn nexparora.
- JIoCKa MarHMTHO-MapKepHasi.

- [Ipoextop

IIporpamMmMHBIe cpeacrsa:

- Onepannonnas cuctreMa Windows 7 (Wiu BblIIe)
- Nurtepnperarop Python 3.5 (wnu Boie)
- IDE: IDL, Wing 101, PyCharm

6.2. YueOHO-MeTOIMUECKOE O0ecIeueHue:

. Cnaiiipl 10 M3y9aeMbIM TEMaM.
. Caritel http://test.kod-u.ru/ u http://informatics.mccme.ru ¢ mMOATOTOBICHHBIMHU
pasaenamMu sl pean3aui JaHHOW MPOTrpaMMBI.

N —

7 Kaaposoe odecnieuenue

Cornachno I[Ipodeccuonansuomy cranaapty «llegaror 10noJHUTENHHOTO
oOpa3oBaHus JeTel U B3pOCIBIX» 10 JAHHOW MporpaMmMme MOKeT paboTarh meaaror
JIOTIOJTHUTEJIBHOTO 00pa30BaHMs C YPOBHEM 00pa30BaHUs U KBaTU(UKAIINU,
COOTBETCTBYIOLIUM 0003HaYeHUsIM TabnuLbl myHkTa 2 [IpodeccrnonanbHOro
crangapra (Onucanue TpyAOBbIX (PYHKIINHI, BXOAAUUX B MPO(HECCUOHATBHBIHI
CTaHJapT), a UMEHHO: KoJibl A 1 B ¢ ypoBHsIMU KBanudukanuu 6.


http://test.kod-u.ru/
http://informatics.mccme.ru/
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8 Cuucok jaureparypsl

8.1. Jluteparypa aJist nmegarora

1. ®denepanbHbiil 3akoH «O06 o6pazoBanuu B Poccuiickoit denepanumy No273-D3
ot 29.12.2012 (c1.2, .9, n. 14; c1.12, n.5; ¢1.33, n.2; ¢1.75, .2, n.4)

2. [Ipuka3 MunucrepctBa npocsenieHuss PO or 9 nosiops 2018 . N 196 "O6
yrBepkaeHun llopsiaka opraHu3aliiM W OCYIIECTBICHHS  00pa30BaTeIbHOM
NESITEILHOCTH 10 JOTOJHUTENIbHBIM 00111e00pa3oBaTeibHBIM Mporpammam”

3. CIT  2.4.3648-20  "CanuTapHO-3MUJEMHUOIOTHYECKHE  TpeOOBaHUSA K
OpraHu3alMsIM BOCIHUTAHWS U OOY4YEHHUs, OTAbIXa W O3JOPOBJICHHS JETed U
MOJIOAEKH"

4. CanlluH 1.2.3685-21 '"l'uruenumueckue HOPMATUBBI U TpeOOBaHUA K
obecrmieueHnto 0e30mMacHOCTH U (M) OE3BPEIHOCTH ISl YesIoBeKa (PaKTOPOB Cpeibl
obutanus"

3. Konnenmus pa3Butust 1onojgHuTeabHoro oopazosanus aeteit ot 04.09.2014 Ne
1726-p (paznen IV)
6. Metoauueckue peKOMEHJAMU 10 MPOEKTUPOBAHUIO  JIOMOJHUTEIbHBIX

obmepazBuBatonux  nporpamm  (Ilpunokenne k  nucemy  JlemaprameHta
rOCy/IapCTBEHHOM MOJIUTUKH B c(pepe BOCITUTAHUS AeTeH U MOJIOACKH MUHUCTEpCTBA
ob6pazoBanus u Hayku PD ot 18.11.2015 Ne 09-3242)

7. Python mnsa pereit. Camoyuutens 1o nporpammupoBanuto / Jlxeiicon bpurrc;
nep. ¢ anmi. CranucnaBa JlomakuHna; [Hayd. pen. JI. AOpamomal. — 2-e uzm. —
M.:MamnH, BanoB u ®@epodep, 2018. -320 c.

8. [Tporpammupyem ¢ Minecraft. Co3mait cBoii Mup ¢ momoimbio Python / Kpaiir
Puuapncon; mep. ¢ anmi. CranucnaBa Jlomakuna; [Hayd. pea. I. T'amxueB]. —M.
Mann, UBanoB u ®@epbep, 2017. -368c.: ui.

9. OmumnuagHoe nporpammupoBanue / AHTTH JlaakconeH; mep. ¢ anmi. A.A.
Cmunkun — M. JIMK Ilpecc, 2018. -300 c.: un.

8.2. Jlureparypa ajis y4almxcs

10.  Python mnsa nereit. Camoyuutens mo mporpammupoBanuto / Jxericon bpurrc;
nep. ¢ anmi. CranucnaBa Jlomakuna; [Hayd. pea. JI. AOpamoBal. — 2-¢ u3m. —
M.:ManHn, BanoB u ®epodep, 2018. -320 c.

8.3. UnuTepHeT-pecypcesbl

1. https://pythonworld.ru

2. http://pythontutor.ru
3. https://www.afterhoursprogramming.com/tutorial/python



https://pythonworld.ru/
http://pythontutor.ru/
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