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HopmaTuBHBIE JOKYMEHTBI, ONIpee/isiiolie coAepKaHue MporpamMm:

®denepanpublii 3akoH oT 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit Deaepanmmy»
denepanbHbIi TOCYAapCTBEHHBIN 00pa30BaTeNbHBINA CTAHAAPT CPEAHEro 00IIero oopa3zoBaHus
(mpukaz MunuctepcTBa o0pa3oBaHus U Hayku Poccuiickoit @eaepanuu ot 17 mas 2012 1. Neo
413)

Canutapupie npaBmia CII 2.4.3648-20 «CaHUTapHO-3MHUIEMHUOJIOTHYECKUE TpPeOOBaHUS K
OpraHu3alli BOCIUTAHUA M OOYYEHHUs, OTIAbIXa U O3J0POBJICHUS JETEH U MOJIOICKHY,
YTBEP’KACHHBIMU  TTOCTAHOBJEHHEM [JIaBHOrO TOCYAapCTBEHHOTO CAHUTApHOIO Bpaya
Poccuiickoit ®eneparuu ot 28.09.2020 Ne28

Canutapubie npaBuna u Hopmbl CanlluH 1.2.3685-21 «l'urueHnueckue HOPMaTUBBI H
TpeOoBaHusl K obecrieueHHIo 0e30macHOCTH U (W) OE3BPEIHOCTH Ui 4elloBeKa (pakTopoB
Cpelbl OOUTaHUS, YTBEPKICHHBIE TIOCTAaHOBJIEHUEM [ TaBHOTO roCy1apCTBEHHOTO CAHUTAPHOTO
Bpaya Poccuiickoit @eaepannn ot 28.01.2021 Ne 2

[lopsimok opraHu3alMd ¥ OCYIIECTBICHHUS 0Opa30oBaTENIbHON NEATEIbHOCTH 1O OCHOBHBIM
001eo0pa3oBaTeIbHBIM MIPOrpaMMaM — 00pa3oBaTeIbHBIM IPOrpaMMaM HaudalbHOTO OOIIETO,
OCHOBHOTO OOIIEro ® CpeaHero oO0Iero o0pa3oBaHUsA, YTBEPKIACHHBIM TMPUKA30M
Munucrepcrsa npocsemenus Poccuiickoit ®@enepanun ot 22.03.2021 Nell5

Pacnopsixkenuss Komurera mo oOpazoBanuto ot 15.04.2022 Ne801-p «O dopmupoBanum
KaJICHJApHBIX Y4E€OHBIX T'paHUKOB TOCYAApCTBEHHBIX 00pa3oBaTENbHBIX yupexaeHuil CaHKT-
[TerepOypra, peasM3yronMx OCHOBHBIC 00IIe00pa3oBaTeNbHBIC MporpamMmbl, Ha 2022/2023
Y4eOHBII TOJ»

[Tucemo MunucrepcTBa oOpa3oBanus u Hayku Poccuiickoit deneparuu ot 18 aBrycra 2017 1.
Ne 09-1672 «MeTtoguueckue pEKOMEHAALMKA IO OpPraHU3alluM COJAEpPKAaHUS BHEYPOUHOU
NesITeIbHOCTH B paMKax peajan3alui OCHOBHBIX 00I11€00pa30BaTeIbHBIX IPOrpaMM, B TOM YHUCIIE
B YaCTH NMPOEKTHOU JESITETBHOCTH

PexomeHmanusiMu 1o peanus3anuy BHEYPOUHOU NesTeIbHOCTH, TPOTpaMMbl BOCITUTAHUS U

COLIMAJIN3ALUH U JOMOJHUTEIBHBIX 00111€00pa30BaTeNbHBIX IPOrPaMM ¢ IPUMEHEHUEM
JIMCTAaHIIMOHHBIX 00pa3oBaTenbHbIX TexHonorui (IIpunoxenne Ne 1 k nmucbMmy MuHUCTEpCTBa
npocsemieHus Poccuiickoit @enepannu ot 7 mast 2020 roga Ne BB-976/04)



IMosicuuTenbHAA 3aMHCKA

WNudopmarnka B HacTosimiee BpeMs - ofHa U3 (yHIAMEHTAIBHBIX OTpacieldl Hay4HOTO 3HaHUS,
(bopMupyroIas CUCTEMHO-MH(DOPMALMOHHBIA TOAXOA K AHAIN3y OKPYXKAIOIIEro MHUpa, H3ydarouias
MH(OPMAIIMOHHBIE TPOIIECCHI, METOABI U CPEJCTBA MOTYYEHHUS, IPeoOpa3oBaHusl, Nepeaadr, XpaHeHUs 1
UCIIOJIb30BaHUsI MH(POPMALMKU, CTPEMHUTENIFHO Pa3BHBAIOINASCA U MOCTOSHHO PACIIUpSIOIIasics o0IacTh
MPaKTUYECKOH JIEATeIbHOCTH YeJIOBEKA, CBSI3aHHAs C HCIOIb30BaHHEM HH(POPMALMOHHBIX TEXHOJIOTHH.

B coBpeMmeHHBIX YCIOBUSX 0Opa3oBaTeibHas JEATEIbHOCTh B 00JacTH HH(DOPMALMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH SIBJISETCS 4Ype3BbIUaiiHO BocTpeOoBaHHOH. [lostomy paspaborano
J0CTaTOYHOE YUCII0 00pa30BaTeNIbHBIX IPOrpaMM B JaHHOM HampasieHud. MHdopmaTtika oTauyaercs ot
OONBIIMHCTBA TEXHUYECKUX JHUCIMIUIMH CBOEH IPAKTHYECKOW HANpPaBICHHOCTBIO W YpE3BBIYANHON
W3MEHYMBOCTBIO IIPEIMETA U3YUEHMs], CBA3aHHOM ¢ JUHAMUYHBIM Pa3BUTUEM alllapaTHBIX U IIPOrPaMMHBIX
CpencTB. JTa W3MEHUYMBOCTHh MpEAMETa BJIE€YeT 3a COOOW MOCTOSIHHOE OOHOBIIEHHE O00pa30BaTENbHBIX
IIPOTPAMM.

B cBmBM C pasBuTHEM U BHEIPEHHEM B TIOBCEAHEBHYIO KHM3Hb HH(POPMAIMOHHO-
KOMMYHHKALMOHHBIX TEXHOJIOTHH BO3POC MHTEPEC K IPOrPaMMHUPOBAHUIO.

B mxonbHOM Kypce MH(OPMATHKH BOMPOCHI HMPOrPAMMHPOBAHUS PACCMATPUBAIOTCS JIMIIb B
O3HAaKOMHTEIIBHOM IUIAHE M HA OTO BBIAEIACTCS HEJOCTATOYHOE KOJMYECTBO YacOB, KaK CICICTBHE —
(dbopMaribHOE BOCIIPUSTUE YYAIIMMUCS OCHOB COBPEMEHHOrO mporpamMmupoBanus. OOpasoBarenbHas
nporpamma «IIporpamMmupyeM BMecTe» HalpapieHa Ha YCTPaHEHHE JAHHOro mpodena. IT0 0COOEHHO
aKTyaJbHO B HOBOM HH(OPMAIIMOHHOM OOIIECTBE, I/I€ IOJb30BaTeNIe OYeHb YacTO HE YCTPAUBAIOT
BO3MOKHOCTH IIPOIPaMM M M XOUETCs a/IallTUPOBATh ITPUIIOKEHUS Ul CBOUX KOHKPETHBIX TOTPEOHOCTEH.

3HaHus, TOJydeHHbIE NPU W3y4YEeHHH O00pa3oBaTeNbHOM mporpammsl «lIporpaMmupoBaHue Ha
Python», ydammecss MOryT HCIIONIB30BaTh JUIl CAMOCTOSITEILHOTO HamucaHus nporpamMm. Kpome storo B
nporecce OOydeHUs: y ydammxcs (QOpMHUPYIOTCS HAaBBIKM IPOTPaMMUPOBAHHS, MPEICTABICHUE O
npodheccru MpOorpaMMHUCTa, MEXaHU3M PabOThI M YCTPOMCTBO orepannoHHol cuctembl Windows. 3HaHUS 1
yMeHHs, MPHOOpETEeHHbIE B pe3ylibTaTe OCBOEHUs mporpammbl «lIporpamMmmupoBanue Ha Pythony,
ABJAIOTCA (DYHIAMEHTOM JUIl JaJbHEHMIIEro COBEPIIEHCTBOBAHMS MAacTepCTBa B 00JACTH OOBEKTHO-
OPUEHTHUPOBAHHOTO MPOTPAMMHUPOBAHUS, a TAKXKE TIOMOT'YT YJallluMcsl B JabHEHIIIeM 00y4eHUH B By3axX U
B IPO(ECCHOHAIBHOM AEATENBHOCTH.

PabGouass mporpamMma Kypca BHeEypouHOW nesteiabHOCTH «lIporpammupoBanue Ha Pythony
COCTaBJIeHa B COOTBETCTBUU C TpeOoBaHusMu DenepalibHOTO roCyJapCTBEHHOTO 00pa3oBaTEIbHOTO
CTaHJIapTa cpenHero ooémero oOpa3oBaHWs M MpeAHa3HAuYeHa J[Uid OpraHU3alud BHEYPOUHOM
JESATEIbHOCTH 110 O0IIe-MHTEINIEKTyaTlbHOMY HAIPABICHUIO PA3BUTHUS JIMYHOCTH U OOILEKYIbTYPHOMY
HalpaBJICHUSIM DPa3BUTUS JIMYHOCTH M TPEANONaraeT ee peanu3anuio B (aKyJIbTaTUBHOW WIH
Kpyx)KoBo# ¢opme B 10 Kiacce OCHOBHOM LIKOJIBI.

OcHOBHOH HeabI0 yueOHOTO Kypca siBlisieTcs: oOyueHnue MporpaMMUPOBAHHUIO Yepe3 CO3JIaHUe
TBOPYECKHX MTPOEKTOB 10 HHpopMmatuke. Kypc pazBuBaeT TBOpueCKUE CIIOCOOHOCTH yUaluXxcs, a TAaKKe
3aKJIaJpIBaeT IMPOIEAEBTUKY Hanboyiee 3HAYUMBIX TeM Kypca MH(GOPMATUKU U TMO3BOJISIET YCIIEIIHO
TOTOBUTHCS K YYaCTHIO B OJJMMIINAAAX I10 MPOrPpaMMHUPOBAHUIO.

W3ydeHue kypca MO3BOJIUT y4yalllUMCS MO3HAKOMUTHCS C KOHLEMIUEH MpOorpaMMHpPOBaHUS B
cpenax nporpammupoBanus Python.

Ha mpotrskeHun yueOHOro Kypca paccMaTpuBaioTCsl 0a30Bble MPUEMBI MPOTrpaMMHUPOBAHUS,
TaKkye Kak HalMcaHhe MPOrpaMMHOTO Koja, co3iaHue GpopM, oObsIBIECHUE MTEPEMEHHBIX, BEIYUCICHHE
BBIPQXEHUI, UCIIONb30BAHUE BETBJICHUM, BHIOOpA M IMKIMYECKUX KOHCTPYKIUH U MHOTO€, MHOTOE
apyroe. IIpu 3ToM ocBanBarOTCs MPUEMBI CO3AaHMSI PA3IMYHBIX TPOTpamMM (TIPUIIOKEHUH ).

Onucanue Mecta y4e0HOro Kypca B y4eOHOM ILIaHe:

[Iporpamma BHekmaccHOU nestenbHOCTH «IIporpammupoBanue Ha Python» paspaborana s
obyuaromuxcs 10-x o6meoOpazoBaTeabHBIX KJIACCOB U paccunTana Ha 34 vaca (1 pa3 B Henemo 1o 45
MuH.). [IporpamMa cocTaBieHa C YYETOM CaHHMTapHO-TUTHEHWYECKHX TpeOOBaHMUil, BO3pacTHBIX
ocoOeHHOCTeH oOyuaromuxcs (HernpepbiBHas padboTa 3a I1K He Oonee 25 MUH.) U paccunTaHa Ha paboTy
B y4eOHOM KOMITBIOTEPHOM KJ1acce.

Cpok ocBoeHus mporpammsl — 1 rog.



MeToabl 00y4eHus1:

. caMOCTOsITeNIbHAsI HNBHTyaIbHas padoTa;
. rpymnmoBas pabora;

. poeKkTHas padora.

®opMbl 00yUeHHS:

. MUHH-JIEKIIHH C 3JIEMEHTaMH JHCKYCCHH;

. KOMITBIOTEPHBIE TPAKTHUKYMBI.

3aHATUS BKIIOYAIOT JICKIMOHHYIO U IMPAaKTHYECKYI0 4acTb. B KauecTBe OCHOBHOHM (OpMBI
OpraHu3alyy y4eOHBIX 3aHATUN UCIOJB3YEeTCs BBITOJIHEHHE O0YyYaIOUMMUCS MPAKTUUECKUX 3aJaHUi
32 KOMITBIOTEPOM (KOMIBIOTEPHBIN MPAaKTUKYM). Poib yuuTens COCTOMT B HEOOJNBIIOM IO BPEMEHHU
OO0BSICHEHMH HOBOT'O MaTepuaja M MOCTAaHOBKE 3aJlauM, a 3aTeM KOHCYJIbTUPOBAHUM OOYYaroIIMXCs B
nporiecce BHITOTHEHHUS UMH MPAKTHUECKOW PadOTHI.

Texkymuii KOHTPOJIb BBIMOJHSAETCS MO PE3yJbTaTaM BBIIOJHEHUS YYEHHKAMHM MPAKTHUYECKHUX
3aJlaHUd Ha KOMITBIOTEpE.

HTOroBbIif KOHTPOJIH OCYILECTBISETCS MO pe3ybTaTaM 3allUThl UTOTOBBIX MPOEKTOB. B Hauase
Kypca KaXJIOMy ydalieMycs IpejiaracTcsi B TESYCHHE BCETO BPEMEHHU H3yueHUs Kypca pa3paboTaTh
MPOEKT JJIsl pelleHUs HEeKOTOopoM 3adauu. B mpouecce 3amuThl ydamuics TOJKEH MPEICTaBUThH
paboTarolyt0 KOMIBIOTEPHYIO MPOTpaMMy, KOTOpas pelraeT MOCTaBICHHYIO Mepea HUM 3agady, u
000CHOBATH CITOCO0 ee PeIICHHS.

Ha xaxxgoM ypoke MaTtepuan usjiaraercs CiaeIyrnM 00pazom:

. MOBTOPEHUE OCHOBHBIX MOHITHH ¥ METOJIOB PA0OTHI C HUMU;

. M3Y4YCHHE HOBOTO MaTepHaa;

. OCHOBHBIE TTPUEMBI pabOTHI (CaMOCTOSATENIbHAS MPaKTHYECKast paboTa);
L] MPOCKTHI IJId CAMOCTOATCIIBHOI'O BBLIITOJIHCHH.

®opMbI MOABEIEHUS HTOTOB PeaTn3aluu MPOrPaMMBbI:

. orpoc,

. HaOJII0IeHHE,

. 3aIUTa MPOCKTOB.

Pe3yabTaThl 0cBOCHHS Kypca
B xome u3ydeHus Kypca B OCHOBHOM (OPMHPYIOTCS W MOJY4YarOT pa3BUTHE CIEAYIOIIUE
Memanpeomemmule pe3yibmanol:

. YMEHHE CaMOCTOATENbHO IUIAHUPOBAaTh NYTH JOCTHKEHHUS IeJiel, B TOM YHUCIE
aJIbTepHATHBHBIE, OCO3HAHHO BHIOMpaTh Haubosee >PQPEeKTHBHBIE CHOCOOBI pPEUICHUs Y4YeOHBIX WU
MO3HaBaTEIbHBIX 3a/1a4;

d YMEHHE COOTHOCHUTHh CBOM ACHCTBHUS C IUIAHUPYEMBIMH PE3yJbTaTaMU, OCYIIECCTBIIATH
KOHTPOJIb CBOCH JIEATEIHLHOCTH B MPOIECCE JOCTHIKEHHUS Pe3yibTaTa, ONPEAeIaTh CIIocOObI ACHCTBUI B
paMKax IMpeUIoKeHHBIX YCIOBUN U TpeOOBaHUM, KOPPEKTUPOBATh CBOU JICHCTBHUSA B COOTBETCTBHH C
W3MEHSIIOIIENCS] CUTYyallueH;

® YMCHHUEC OLCHHWBATH IIPABUJIBHOCTH BBIIIOJHCHUSA y‘lC6HOI>i 3aJa4u, COOCTBEHHEIC
BO3MOXXHOCTH €€ PCIICHUA,

. BJIa/ICHHE OCHOBAMH CAMOKOHTPOJIS, CAMOOILICHKH, PUHATHUS PEIICHUI U OCYIIECTBIICHUS
OCO3HAaHHOTO BhIOOpa B yueOHOM U MO3HABATEIHLHON NEATENILHOCTH;

. yYMEHHE OpTaHW30BBIBaTh Y4eOHOE COTPYJHHYECTBO M COBMECTHYIO IESTEIBHOCTH C
YUUTEIEM W CBEPCTHHKAMH; pabOTaTh WHAWBUAYAIHHO M B TPYIIE: HaXOAUTh OOIIee pelieHue H
paspemiath KOH(IMKTHI HAa OCHOBE COIJIACOBAHHWS MO3MLMN M ydeTa HMHTEpecoB; (OpMyInpoBaTh,
apryMEHTHPOBATh U OTCTAHBATh CBOE MHEHHUE; (HOPMHUPOBAHKE U Pa3BUTHE KOMIIETCHTHOCTH B 00J1aCTH
MCTOJIb30BaHUS MH(POPMAITMOHHO-KOMMYHHKAIIMOHHBIX TexHosoruil (nanee MK T-koMneTeHuun).

BmecTe ¢ TeM BHOCHTCS CyIIECTBEHHBIH BKJIal B Pa3BUTUE JIUYHOCHIHBIX PE3YNbMANO6:

. (dbopMupoBaHHE OTBETCTBEHHOTO OTHOLICHUS K YYCHHIO, TOTOBHOCTH U CIIOCOOHOCTH
00yJaronuXxcs K CaMOpPa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHUBAITUU K OOYYCHHIO U TIO3HAHUIO,
OCO3HAaHHOMY BBIOOPY U ITOCTPOSHUIO JalbHEeHIIeH NHANBUAYaIbHON TPaeKTOpUM 00pa3oBaHus Ha 6a3e
OPHEHTHPOBKH B Mupe mnpodeccuii u MpodecCHOHANBHBIX MPEANOYTEHUI, C YU4E€TOM YCTOWYHMBBIX



MO3HABATEIBHBIX HHTEPECOB, a TAKXKE HAa OCHOBE (DOPMUPOBAHUS YBOKUTEILHOTO OTHOIICHUS K TPYY,
Pa3BUTHSA ONBITA YyYAaCTHUs B COLMAIBHO 3HAYUMOM TPYAE;

. (dbopMHpOBaHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILIEHUH U COTPYIHUYECTBE CO
CBEPCTHHKAMHM, JIETbMHU CTapUIero M MIIAJIIIEr0 BO3pacTa, B3pOCIbIMHU B Ipoliecce 00pa3zoBaTeNbHOM,
OOIIIECTBEHHO IOJIE3HOH, yueOHO-HUCCIIEA0BATENECKOM, TBOPUECKOM U APYTUX BUAOB JEATEIBHOCTH.

B uactu pasBuTHS npeomemmuvix pezynvbmamoe HauOONIbIIEEe BIHUSIHUE H3yUYEHUE Kypca
OKa3bIBACT HA:

. ¢dopmupoBaHre WHGOPMAIMOHHON W AITOPUTMUYECKOH KYJIBTYpBl; (OPMHPOBAHUE
NPEJCTAaBICHUS O KOMIBbIOTEPE KaK YHHBEPCAJIBbHOM YCTPOHCTBE 00pabOTKM MH(pOpMAaLUU; pa3BUTHE
OCHOBHBIX HaBBIKOB U YMEHHI HCIIOJIb30BAHMSI KOMITBIOTEPHBIX YCTPONCTB;

. (dhopMHUpOBaHKE HABBHIKOB M YMEHUU 0€30MacHOT0 W IesIecO00pa3HOro MOBEACHUS MPHU
paboTe C KOMIBIOTEPHBIMU TMporpaMmamMu u B VHTepHere, yMeHHs COONIOAATH HOPMBI
MH()OPMALIMOHHOW YTHKY U MPaBa.

Pezynamuenovie ynueepcanvhole yueonsle oeiicmeus. O0yJaromuics HAyIuTCs:

. L[eJIeTI0IaraHuo, BKIIIOYasi MOCTAaHOBKY HOBBIX IieJiell, mpeoOpa3oBaHue MPaKTHUYECKON
3aJlauM B [T03HABATEIbHYIO;

. CaMOCTOSITENIbHO AHAJIU3UPOBATh YCIOBUS JOCTHKEHHUS 1€ Ha OCHOBE YyueTa
BBIJICTICHHBIX YUUTEIIEM OPUEHTHPOB JICUCTBUS B HOBOM yU4eOHOM MaTepuare;

. [JITAHUPOBATh MYTU JOCTHXKEHUS 1ENIei;

. YMETh CAMOCTOATEIHHO KOHTPOJIUPOBATH CBOE BPEMS U YIPABIISATH UM.

Kommynukamuenvie ynusepcanvhsie yueonvie oeiicmeus.
OOyuarouuiics HayIUTCS:

. YUYUTBIBATh PA3HBIC MHEHHS U CTPEMUTBHCA K KOOPAMHALMM DPA3JIUYHBIX ITO3ULIHUNA B
COTPYIHHUYECTBE;

. apryMEHTUPOBAaTh CBOIO TOYKY 3pPEHHs, CIOPUTH U OTCTAaWBaTh CBOI ITO3HULIMIO HE
BpaKACOHBIM JIJIs1 ONIIOHEHTOB 00pa3oMm;

. 3aJaBaTh BOIPOCHI, HEOOXOIUMBIE AJISI OpPTraHU3allMi COOCTBEHHON MAEATENbHOCTH WU
COTPYAHMYECTBA C IAPTHEPOM;

. OCYILIECTBIATh B3aUMHBIM KOHTPOJb M OKa3blBaTh B COTPYJHHUYECTBE HEOOXOAUMYIO
B3aUMOIIOMOILb.

. YCTaHaBIMBATh U CPAaBHUBATH Pa3HbIC TOUKHU 3PCHMS, IIPEKIE YEM IIPUHUMATD PEILICHUS

U JIeTIaTh BBIOOP.
ITo3nasamensnuie ynueepcanvhvle yueoHbvle Oeiicmeus.
OOyuarouuiics HayIUTCS:

. OCYLIECTBIATH BbIOOp Hambonee 3((EeKTUBHBIX CHOCOOOB pEUICHWH 3a/1ad, B
3aBHCUMOCTH OT KOHKPETHBIX yCIOBUH;

. JlaBaTh OIPEIEICHUE TTIOHITHSM;

. yCTaHABJIMBAThH IPHYMHHO-CIICICTBEHHBIC CBS3H;

. OCYILIECTBIIATh JIOTHYECKYIO OIEpALMI0 YCTAHOBJICHUS POJOBHJIOBBIX OTHOIICHMH,

OrpaHUYCHUC ITIOHATUS,

. 0000111aTh MOHATHS — OCYILECTBIISATH JIOTHYECKYIO OIEpaIHIo Mepexoa OT BHIOBBIX
MIPU3HAKOB K POJOBOMY MOHSTHIO, OT TIOHATHS ¢ MEHBIITUM 00BEMOM K MOHATHIO ¢ OOJIBIINM 00BEMOM;

d CTPOUTH JIOTUYECKOE  PACCYXKIAEHHUE, BKIIOYAIOUIEEC YCTAHOBJIEHHE IPUYUHHO-
CIICJICTBEHHBIX CBS3EH.

® co3aaBaTthb U HpCOGp@BOBBIBaTB MOZACIIN U CXEMBI AJId pCUHICHUA 3a1a4.

B pe3ysbTaTe n3yueHusi IpOrpaMMHUPOBAHUS ydalluecs J0JKHbI

3HATh:
. CTPYKTYpY IporpaMmmsl Ha si3bike Python
. MOHSTHE BETUYUHBI

. MaTemMaThueckue QyHKIUU U ONepaluy sA3bIKa



L] THUIIBI JaHHBIX

. OIIepaTOPBI U UX CUHTAKCUC
. MpaBUjIa HATMCAHUS MPOLEAYp U GYHKIMN Ha A3bIKE MACKaJb; UX Pa3IHUUs]
. MIOHATHE OJHOMEPHOIO U IBYMEPHOI'O MacCuBa
. QJITOPUTMBI ITIOMCKA U COPTUPOBKHU
yMeThb:

. «YHUTATh» TOTOBYIO IIPOTpPaMMy

e 3aNKCHIBATh MATEMAaTHYECKUE BHIPAKCHHS HA SI3BIKE MTACKAITh

e  OIHCHIBATH CIIOBECHO PabOTy OmepaTopoB

e  paspabaThIBaTh MIPOTrPaMMBI, TPEOYIOIIHNE BIOKEHUS OAHOTO U 00JIee ONepaTopoB

° BBLACIIATH BCIIOMOT'aTCIIBHBIC AJITOPUTMBI B CJIOKHBIX 3aJlavyax.

e (opMupoBaTh mporeaypsl U GYHKIHUH. IPABUILHO CTPOUTH 00OpaleHus K MpoIeaypam 1

byHKIHAM.
e  OIHMCHIBATh, 3AIOJHATH U BEIBOAUTH MACCHBEI

Conep:xxanue Kypca

S3bIk mporpammupoBanus Python.

SI3bIKM TIPOTPaMMUPOBAHMSI KaK KJIACC CIIEHUAIU3MPOBAHHOTO MPOTPAMMHOI0 0OecreueHHs.
A3pik nmporpammupoBanus [lackane. Andasut s3pika. CTpykTypa mporpamMmbl. MaeHTHGUKATOPHI U
ciry>keOHble cinoBa. Beipaxenus u onepanuu. OnycaHue nepeMeHHbIX U KOHCTaHT. OnrcaHue TUIIOB.
Jlornyeckue BeIpakKeHUs.

3amyck W HacTpoiika mporpammbl Python. Co3pmanume, 3amyck, COXpaHEHHE IPOrPAMMBI.
Crpykrypa nporpammsl. CiykeOHbIe ciioBa. OTiaaaKa mporpaMMHOTO KOJa.

OcHOBHbIE AJTOPUTMHYECKHE KOHCTPYKHMH. CriocoObl 3amucu anroputMoB. OCHOBHBIE
QIrOpUTMUYECKHEe KOHCTpYKIUU. OcHoBHbIe Onoku mnporpammsbl. I[lpucBamBanue. IlepemeHHbIe.
Apudmerndeckrue, CTPOKOBBIC, JIOTHYECKHWE omepanud. BBOA W BBIBOA JaHHBIX, ONEPaTOp
MIPUCBANBaHUSI.

VYcnoBubiit oneparop. Ilonnas u HemonHas pasBuwika. Omnepatop BbiOOpa. Lluxkimdeckue
KoHcTpykuuu. Lukn ¢ mpenBapurenbHbIM ycioBueM. Llukn ¢ mocnenyromuMm ycinoBuem. Llukim ¢
napaMeTpoM. BioskeHHbIe IUKIIBI.

Maccusbl. OgHOMepHbIE MaccuBbl. DOPMUPOBAHUE MACCUBA U BBIBOJI €0 AJIEMEHTOB. AHAIIN3
3JIEMEHTOB MaccuBa. PaboTa ¢ HeckonpkuMu MaccuBamu. IIpeoOpa3zoBanue Mmaccupa. V3MeHeHue
3JIEMEHTOB MacCUBa. Y JaJIeHUE U BCTaBKa 3J1eMeHTOB. COPTUPOBKA MacCUBa.

CuMBoJIbHBIE cTPOKH. CHUMBOIIBI U CTpOKH. [locuMBONBHBIN aHaIM3 U PeoOpa3oBaHUE CTPOK.
Crpoxu u uncna. O6paboTKa CTPOK C MOMOIIBIO CTaHAApTHBIX (pyHkiuit. [Tonck u 3amena. AHanu3 u
npeoOpa3oBaHuE CIOB B CTPOKE.

Cnucku. Tun crmmcok (list). Mamekcel. O6xon crwmcka. IIpoBepka BXOXKICHHS B CIHCOK.
JHob6asnenue B cnucok. CyMMHpOBaHUE WIM M3MEHEHHUe crucka. Oneparopsl Uist cimuckoB. Cpessl
CIHUCKOB. YnaneHue cnucka. KimonupoBanue crnuckoB. CrnucouHble mapameTpbl. DyHKIUS range.
Cnucku: npuMepsl pelieHus 3aaad.



TemaTnuyeckoe NIaHUPOBaHUE

Ne | Hazpanme pa3neia, KoauyecTBo yacoB

n/n TeMbI Bcero Teopust | IlpakTuka

1. BBonHoe 3ansTue 1 0

2 SA3bIK 12 6 6
MPOrpaMMHUPOBAHUS
Python

3 OcHoBHbIE 7 3.5 3.5
AIITOPUTMHUYECKHE
KOHCTPYKIIUU

4 MaccuBbl 5 0.5 4.5

5 CuMBOJIbHBIE CTPOKH | 4 2 2

6 Cnucku. Tun cnucok. | 2 0.5 1.5
Manexcel.

7 PaGora Hax 3 1.5 1.5
npoekToM. Mtorosoe
3aHSITHE
NTOI'O: 34 15 19




KanengapHo-remaTudeckuii mjian

Ne Ha3Banue TemMbl KouaunvecTBo Ilnanupyembie Hara
n/n 4acoB pe3yJbTaThbl
Teopus | MPAKTHKA no no
mwiany | dgakry

1. S3bIKKM 1 TexHuka

IPOrpaMMHUPOBAHUS 0€30MacCHOCTH.
Kak Kjacc SA3bIKK
CHELMATIM3UPOBAHHOIO IIPOrpaMMHUPOBAHHA.
[[POrPaMMHOTO Mecro sa3b1ka
obecreyenus. ITackans cpenu
Texnuka AI3BIKOB
0€30MMacHOCTH. NPOTPaMMUPOBAHA
BBICOKOT'O YPOBHSI.

2. CuHHTaKCcHC S3BIKOB 1 Crpyxrypa

MPOrPaMMHUPOBAHHSL. MPOrpaMMEbI Ha
s3bike [lackainb.
CuHTakcuc.

3. 3amyckK 1 HaCTpOMKa 1 Ymems paborats co

Python. cpenou
MIPOrPaMMHUPOBAHUS
Pascal ABC: 3anyck
Y HaCTPOMKaA.

4. | Cosnanmue, 1 Ymemyw paborats ¢
KOMIIWJIALINSA, TFOTOBOM
MCIIOJTHEHHE U OTJIaKa IPOrpaMMON:
IIPOrPaMM. CO3/1aHue,

KOMITUJISITHS,
UCIIOJIHEHUE U
OTIa/Ka
MIPOrPaMMBI.

5. CuHrakcuc u| 0,5 0,5 3HaHHEe OCHOBHBIX
CEMaHTHKA SI3BIKA JJIEMEHTOB
Python. Tunuunsie nporpaMMHUpOBaHUs.
omnOku. CoobuieHus 3HaHHE CTPYKTYpBI
00 oImunoKax. HIPOrpamMMBl.

Ymems paborath C
rOTOBOM
IIPOrpaMMoON.

6. Hannbie. Tumbl 1 ITonsiTue naHHbIE,

naHHbIX. KOHCTaHTHI. MepEeMEHHbIE,
KOHCTaHTHI,
YHCIIOBBIE,
CUMBOJIBHEIE,
JIOTUYECKUE
JTaHHBIE.

7. YucaoBoil THI 0,5 0,5 3HaHUE YUCIOBOIO
JAHHBIX. THUIIA JaHHBIX,

1eble U




BEIIIECTBEHHEIC
YHCA.

Ymems onmuceiBaTh
B [IpOTrpaMMe 1eJbIe
M BEILIECTBEHHEIE
ypcia

8. IToctpoenue 0,5 0,5 IIpaBuna 3anucu
apudmeTnuecKux apudmeTnyecKux
BBIP@KCHUH. BBIPAKEHUH.

Ymems cocTaBnaTh
MPOTPaMMBI IS
JIMHENHOM
AITOPUTMHUYECKON
KOHCTPYKIIHUH.

9. Omnepatop 0,5 0,5 Omnepatop
MIPUCBaUBaHUSI. MpUCBaNBaHUSI.
BrinosineHue Ymems cocTaBnarh
ormepaTopa NpPOrpaMMBl /s
IPUCBAaNBAHNSL. JIMHCHHON 5

AITOPUTMHUIECKON
KOHCTPYKITUH C
orepaTopoM
MIPUCBaUBaHUS

10. | Omneparopsl BBOJIA U 0,5 0,5 OmnepaTopsl BBOAA U

BBIBOJIA IAHHBIX. BBIBOJIA JTAHHBIX.
Ymems BBOIUTE U
BBIBOJIUTH JaHHBIC C
KJIaBHATYPBI.

11. | Bcerpoennbie 0,5 0,5 3HaTh OCHOBHEIC
¢dbyakuun. Onepanun BCTPOCHHBIE
HaJl YHCIaMHU. bynkuu (sqr(),

sqrt(), abs(), div,
mod).

Ymemwb BBIOTHATH
oTiepaluy HaJl
YUCIIAMH.

12.| Co3manme n oTinagka 1 Ymems coznaBaTn
3JIEMEHTapHOU MPOCTYIO
MIPOTPaMMBI. porpaMmy,

HCIIONB3YS
BCTPOCHHBIC
byHKIHH.

13.| Jlannble morudeckoro | 1 Jloruueckue
THTIA U JIOTUYECKHE BBIPKEHUS U
BBIpa)KECHUS. BXOJIIMX B HUX

OTiepaH/Ibl,
OTIepalliH U
byHKIIH.

14. | Opranuzanus 1 Bnanenune
porpaMm MTOHSATHEM
pa3BETRISIONICHCS BETBJIEHUS. biok-
CTPYKTYpBHI. CXEMa CTPYKTYPhI

BCTBJICHHUA.




15.

VY coBHBIN Oreparop.
[Tonnas u HEenoJHasA
dhopmel onieparopa.

0,5

0,5

VcaoBHEIN
oreparop.

Ymemw co3naBaTth
[IporpaMmy,
coJIepKaIIyto
KOHCTPYKLIHUIO
BETBJICHUS.

16.

Omnepatop BbIOOpa.

Omnepatop BbIOOpa
case. Omnucanue u
OJIOK-CcXeMa.

17.

Omneparop 1ukia c
HPETyCIOBUEM.

0,5

0,5

Oneparop uukia ¢
peayCcIoBUEM
while. Onncanue u
OJIOK-cXeMa.
Ymemw co3naBaTth
[IporpaMmy,
coJIepKaIIyto
oreparop LHKIA C
MIPEAYCIOBUEM.

18.

Omneparop 1ukia c
HOCTYCIJIOBHEM.

0,5

0,5

Oneparop uukia ¢
MOCTYCIIOBUEM
repeat. Onucanue u
OIoK-cxeMa.
Ymemw co3naBaTth
[IporpaMmy,
COJIEPIKAIILYIO
oreparop LHKIA C
MTOCTYCJIOBUEM.

19.

Omneparop 1ukia c
M3BECTHBIM YHCIIOM
MMOBTOPEHMI
(mapameTpom).

Oneparop uukia ¢
HM3BCCTHBIM YHCIIOM
MMOBTOpEHMI for.
Onwucanue u 0JI0K-
cxeMma.

Ymemw coznaBars
porpammy,
coJIepKaIlylo
OTIepaTop MHKJIA C
MapaMeTPOM.

20.

BioxeHHOCTE IIUKIIOB.

Ymems coznaBaTh
porpammy,
coJIepKaIlylo
BJIOJKEHHBIE ITUKIIBI.

21.

OZIHOMEpHbIE MACCUBBI.
Omnmcanue MaccHuBa.

ITonsTue
OJIHOMEPHOTO
MaccHuBa, OIMCaHHUE.
Ymems co3naBaTh
MporpaMmmy,
coJIepKaIlylo
OJTHOMEPHBIE
MAacCCHBBEI.

22.

3aauM Ha MOJIy4YEHUE
HOBOI'O MacCHBa.

Ymemw co3naBath
[IporpaMmy,
COJIepKAaIILYI0




OJTHOMEPHBIC
MAaCCHBBI.

23.

ITouck B Maccuse.

3HaTh aJrOPUTMBbI
MIOUCKA JIEMEHTOB B
MacCHBeE.

Ymems cozmaBatn
IIPOrpaMMmy,
OCYILLECTBIISAIOLIYIO
IIOMCK B MacCHBE.

24.

CopTHupoBKa MaccuBa.

3HaTh aJITOPUTM
COPTHUPOBKH
3JIEMEHTOB B
MacCHBe.

Ymemw coznaBars
porpammy,
OCYIIECTBJISIOIIYIO
COPTHUPOBKY B
MacCHUBE.

25.

JIByMepHBIil MaccuB.
OO6paboTtka
JIBYMEpPHOT'O MacCHUBa.

0,5

0,5

ITonsTue
JIBYMEPHOTO
MacCHBA, OIIMCaHHCE.
Ymems coznaBatn
MPOCTYIO
MporpamMmmy,
coJiepKallylo
JIBYMEpPHbIE
MAacCCHBBEI.

26.

CTpOKOBBIH,
CUMBOJILHBIM THII
maHHbIX. OCHOBHEIE
onepauuu.

0,5

0,5

CTpoKOBbIH,
CHMBOJBHBIN THII
naHHbIX. OCHOBHEIE
OTIepaIlnH.

Ymems co3naBaTh
MPOCTYIO
nporpammy,
CoJIepKaIIyto
CHUMBOJBLHEIE
JIaHHEIC.

27.

CranpapTHbie
byHKIINH,
IUIA paboTsl
CHMBOJIbHBIMHA
BEJIMYMHAMH.

MIPOLIETYPhI

C

0,5

0,5

CrangapTHbie
byHKIUY,
MPOLEAYPHI AJIs
paboTsI ¢
CUMBOJIBHBIMHU
BEJTMYUHAMU.
Ymemo
UCIOJIb30BaTh
byHKIMH 1
MPOLEAYPHI AJIs
paboThI C
CUMBOJILHBIMHU
BEJIMYUHAMU TIPU
HAITUCaHUH
MIPOrPaMMBI.




28. | Onepanuu noucka u 0,5 0,5 Ymemw uckate n
3aMEHbI B CHMBOJIBHBIX 3aMCHATHh CUMBOJIbI
CTPOKaX U MacCUBaXx. B CUMBOJIBHBIX

CTpOKax.

29. | IIporpammupoBanue 0,5 0,5 Ymems
AIrOpPUTMOB 0OPAbOTKH paspabarTeIBaTh
CTpPOK. 1IpOrpaMmy ¢

HCIOJIb30BaHUEM
CTPOKOBBIX
MIEPEMEHHBIX.

30. | Crucku. Cpesbl 0,5 0,5 Twun crmcok.

CIIICKOB Nunexcel. O0xon
cniucka. [IpoBepka
BXOXJICHHS B
CITHCOK.
JloOaBiieHHE B
CITHCOK.
CymmupoBaHue i
M3MEHEHHUE CITHCKA.
Omneparops! 115
cruckoB. Cpe3bl
CIIUCKOB. Y TaJicHHE
CITHCKA.
Knonuposanue
CIMCKOB.
Crnucounslie
napaMmeTphl.
@DyHKIUA range.

31. | Criucku: npumepsl 1 Ymems niucarp
pelieHus 3a1ad. porpaMmy ¢

WCII0Ib30BAaHUEM
CIIMCKOB.

32. | Pabora Han 0,5 0,5 Ymems npuMeHsITH
MPOrpaMMHBIM IIOJTyYCHHBIC
MPOEKTOM. 3HaHUA.

33. | 3amuTa NpoeKTOB. 1

34. | [lepciexkTuBbI pa3BuTus | 1
TEXHOJIOTHI1
MIPOrpaMMHUPOBAHHUSL.

Hrorosoe 3ansitue.

MarepuajibHO-TeXHHYECKOe o0ecriedyeHue

AnmnapaTHble CpecTBa

Kommpiorep — yHHBEpcallbHOE yCTPOMCTBO 00pabOTKM WH(pOpManuu, OCHOBHAsS
KOH(UTYypalysi COBPEMEHHOI0 KOMITbIOTEpa O0eCIeunuBaeT ydaleMmycsi MyJIbTUMeIUHHbIe
BO3MOKHOCTH: BUJICOM300pa’keHIE, KaUeCTBEHHBIN CTEPEO3BYK B HAYIITHUKAX, pEUEBOM BBOJI
¢ MUKpodoHa U Jp.

IIpoekTop, MOACOEIUHAEMBIA K KOMIIBIOTEPY, BUACOYCTPOUCTBAM U T. II.; TEXHOJIOTMYECKUI
3JIEMEHT HOBOW TPaMOTHOCTH — PaJMKAIbHO MOBBIIIAET: YPOBEHb HAIIAIHOCTH B padoTe
YUUTENs, BO3MOXKHOCTh JUIS YYalllUXCsl TNPENCTAaBISATh Pe3yibTaThl CBOEH pabOTHI BCeMy
KJaccy, 3 (peKTUBHOCTh OpraHU3alMOHHBIX U y4eOHBIX BhICTYyIIIeHUH. [IpuHTep — mo3Bosser



¢bukcupoBaTh Ha OyMare TEKCTbl M pe3yJIbTAThl BBIMOJHEHUS MPOrpamMM, CO3JAHHBIX
00yYaroIUMHUCS UIH YUUTEIEM.

VYcrpoiicTBa A py4HOT0 BBOJAa TEKCTOBOM MH(MOPMALMU U MaHUITYJIMPOBaHUS SKPaHHBIMHU
00BbEKTaMHU — KIJIABHATypa U MbIIb (M pPa3HOOOpa3HbIE YCTPOHCTBA aHAJIOTUYHOTO
Ha3HAYCHHUS).

IIporpammHubIe cpeacTBa
OmneparmonHas cucrtema (Windows)

daitnoBeIld MEHEKED (B COCTABE ONEPAITMOHHOM CUCTEMBI WJTH JIP.)
Cuctemsl nporpammupoBanus — Python

B caysae HeoOxomumocTu pabouass mHporpaMma MpeayCMaTpUBAET BO3MOXKHOCTH
o0ydeHHs ¢ TPUMEHEHHEM JAMCTAaHLIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTUH M CIEAYIOLIUX
00pasoBaTenbHbBIX MIATHOpM:

1. Cait npoekra WHrynr: HanumoHanpHbli OTKpBITHIE yHUBepcUTET. Kypce «SI3bIk
nporpammupoBanus Pythony http:// www.intuit.ru/studies/courses/49/49/info.

2. Caiit K.ITomsxosa (http://kpolyakov.spb.ru/school/probook/python.htm ).

3. . IL. Kupuenko. IIporpamMmmMupoBanue Ha SI3BIKE Python

(http://informatics.mccme.ru/course/view.php?id=156)

YyeoHo-MeTOoANYECKOE 00ecIeUyeHue
st yunrensi:

1. HomamHsiss  crpanuna  Python  www.python.org.  CrpaBounble — MarepHalbl,
ounmanbHas JOKyMEHTALMSL.
2. Caiit npoexta MaTYynT: HanimoHanpHbIl OTKPBITHI YHUBEPCUTET, Kypc «BBenenue B
nporpamMupoBanue Ha Pythony, http://www.intuit.ru/studies/courses/12179/1172/info.

3. Caitt npoekta MHaTYyHnT: HalMOHANBHBIN OTKPBITHI YHUBEPCUTET.
Kypc «SI3bIk nporpammupoBanus Python» http://www.intuit.ru/studies/courses/49/49/info.

4, Caitir  mpoekta Open BooK Project openbookproject.net coaepxutr cepuro
npakTudeckux npumepos Ha Python Kpuca Meiiepca.

5. Python. TlogpoOueriit crpaBounuk J[pBuga M. busznu — KHUTa cO CHpaBOYHOU
nHpopmarueit o si3pike Python n Mmoxynsx cranmapTHO# OMOIHOTEKH.

6. Python. CmpaBounuk Mapka Jlyrma. CropaBouHMK 10 Hamboiee  4acTo

UCIOJB3YIOIIMMCS (PYHKIIUSAM U MOAYJISIM.

Jns yueHuka:
o Maiik MakI'par «[IporpammupoBanue Ha Python mns mHaunnaronmx» Jxemo, 2015.

e ®epnopoB /. FO. OcHOBBI mporpaMMHpoOBaHusl Ha mpumMepe sizbika Python. //Yuebnoe
nocobue. — Cankr-Ilerepoypr: 2016.

e Coun V., Cena K. «Hello World! 3anumatensnoe nporpammupoBanue Ha si3pike Python»
- M.: =2016.

e http://kpolyakov.spb.ru/school/probook/python.htm

e http://informatics.mccme.ru/course/view.php?id=156
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