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«IIporpammupoBanue Ha Python»
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IHosicHUTEbHAA 3alIUCKA
[Iporpamma pa3zpaboTaHa B COOTBETCTBHH C HOPMATUBHO-TIPABOBBIMU TOKYMEHTaMU
B c(hepe JOMOTHUTEIBHOTO 00pa30BaHus:
®denepanbubiii 3akoH o1 29.12.2012 Ne 273 — @3 (pen. ot 05.12.2022) «O6
oOpazoBanuu B Poccuiickoit @deaepanumny;
Crparerus pa3putus Bocnutanus B Poccuiickoit ®denepanuu Ha nepuoa g0 2025
roja (YtBepxaeHa pacnopsikenueM [IpaBurensctsa PO ot 29.05.2015 Ne 996-p.);
Pacnopsixenue [IpaBurensctBa Poccuiickoit @eaepanun ot 31 mapta 2022 1. No 678-
p «O6 yrBepxkaennn KoHnenuu pa3BUTHS TOMOJIHUTEILHOTO 00pa3oBaHus JeTei
1o 2030romay;
[Tpuka3z Munnpocenienus Poccun ot 03.09.2019 N 467 (pexn. ot 02.02.2021) "O6
yrBepxkaenun  llemeBoid  Mogenu — pa3BUTUSL  PETUOHAIBHBIX  CHUCTEM
JOTIOJTHUTENBHOTO 00pa3oBaHus aerei';
[Tpukaz Munnpocsemenus Poccun ot 27.07.2022 N 629 "O6 yrBepxxaenuu I[lopsinka
OpraHu3allid W  OCYIIECTBJICHHUS  OOpa30BaTENbHOW  JIEATENBHOCTH  TIO
JIOTIOJTHUTENIBHBIM  00111€00pa3oBaTeibHbIM TIporpammam” (3aperucTpupoBaHo B
Muntocte Poccun 26.09.2022 N 70226);
[Tpuka3z MunTpyna u counanbHoi 3amuTthl Poccuiickoit @enepanuu ot 22.09.2021
N 6520 «O6 yrBepxaeHun npodeccuoHaibHOrO crangapra «llemaror
JOTIOJTHUTEIPHOTO 00pa3oBaHMs JCTeH W B3POCHBIX» (3aperucTpUpoOBaHO B
Muntocte Poccun 17.12.2021 Ne 66403);
[Tucbmo Muno6pHayku Poccuu ot 28.08.2015 N AK-2563/05 "O Metoauueckux
pekomeHaanusax" (BMecte ¢ "MeToauYecKuMu PEKOMEHIAUSAMU 110 OpTraHU3aliu
oOpa30oBaTeIbHON ACSITCIBHOCTH C HCIIOJIB30BAHUEM CETEBBIX (OpM peanm3aiuu
oOpa3oBaTenbHbIX Tporpamm");
[TocTaHoBieHHE TJIAaBHOTO caHUTapHOTo Bpada Poccuiickoit ®eneparuu oT 28
ceHtsiops 2020 r. Ne 28 «O6 yrBepxknenun canutapHbix npabuin CII 2.4.3648-
20



«CaHUTapHO-3MUJEMHUOJIOTHUYECKUE TpeOOBaHUS K OpraHu3alMyd BOCIUTAHUS U
0Oy4EeHHUS,0T/IbIXA U 03[IOPOBJIICHUS JETEH U MOJIOIEKN»;

Meroanueckue pPEKOMEHIAIuu 1o POEKTUPOBAHUIO JOTIOJTHUTENBHBIX
oOlIepa3BUBaIOIIMX NPOrpaMMm (BKJItOYas pa3HOypoBHEBble mporpammbl) ([Iucemo
MunuctepctBa oopasoanus u Hayku PO ot 18.11.2015 r. Ne 09-3242);,

3akon Kypckoit obmactu ot 09.12.2013 Ne 121-3KO (pen. ot 07.10.2022) «O6
obpazoBanuu B Kypckoit o6mactuy;

[Ipuka3z MunucrepcTBa o6pazoBanus U Hayku Kypckoit obnactu ot 17.01.2023 Nel-54
«O BHEIPEHUU €IWHBIX MOJIXOJO0B M TPEOOBAHMU K MPOEKTUPOBAHUIO, peaH3alluil U
otieHKe () PEKTUBHOCTHU AOMOIHUTENBHBIN 00IIe00pa30BaTeIbHBIX IPOTPAMM);

Yceras MBOVY «Cpennsisi oOmieoOpa3zoBarensHas mkoia Ne 60 umenu repoeB Kypckoit
OUTBBY C HM3MEHEHUSMH, YTBEPKAEH IPHKAa30M KomuTeTa oOpa3zoBaHus r. Kypcka ot
30.04.2020 r. Ne92;

[TonoxeHue o 10NOJHUTENBbHOI 0011e00pa30BaTEIbHON 00IEpa3BUBAIOIEHITPOrpaMME
(yrBepkeHo npukazoM oT 06.05.2022 r. Ne251);

[Tonoxenue o mpoMexxyTouHoi arrectanuu yqamnuxcsa B MBOY « COII Ne60 uM. repoeB

Kypckoii OuTtBb» (yTBepakKIaeHO Mpuka3zoM oT 06.05.2022 r. Ne251).

HanpaBJjieHHOCTH POrpaMMbI

JlononHuTENBHAS 0011I€00pa3oBaTeIbHAs 00IIepa3BUBAOIIAs IpOrpaMMa
«BBeaeHne B mporpaMMHupoBaHue Ha si3bike Python» 6a30BOro ypoBHS MMeEET
TEXHUYCCKYIO HAIIPaBICHHOCTD.

AKTYaJIbHOCTH IPOTrPaMMBbI

AKTyaJnpHOCTh MpOTpaMMbl «BBeficHHE B TPOrpaMMHUPOBAHKE Ha SI3BIKE
Python» BbI3BaHa MOTPEOHOCTHIO COBPEMEHHOTO MH(MOPMAIIMOHHOTO O0IIeCTBa
B BBICOKOOOPa30BaHHBIX, aaNTHPOBAHHBIX K M3MEHEHUsIM crnieruanuctax B [T-
chepe. s ynoBieTBOpEeHUs MaHHOW TOTPEOHOCTH TEpeN JOMOTHUTEIHHBIM
o0pa3oBaHMEM CTOUT 3ajadya pa3BUTHS YEIOBEUECKOrO MOTCHI[MANIA Yepe3
BBISIBIICHUE TAJAHTJIUBBIX JICTCH, Pa3BUTHE UX MOTHBAIIUU U CTIOCOOHOCTEH.

N3yuenue s3pika mporpammupoBanHus Python mnomoxker peOeHky
MOJIyYUTh 00Jiee IIEJIOCTHOE TMPEACTABICHHE O MPOPECCHUU MPOTPAMMUCTA,
pa3paboTunka, nmxenepa. CHoOpMUPOBAHHBIC Y YUAIIUXCS 3HAHKSI U YMEHHUS B
obyactu mporpaMMupoBanus Ha Python OyayT wmcmonp3oBaHBI pU W3YYECHUU
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aHalM3a JIaHHBIX M MaIIMHHOTO Oo0y4eHms. Data Science — oaHa M3 caMbIx
IPOrPECCUBHBIX O0JacTeil B MporpaMMUpOBaHUM cerojns, a Python — cambiii
NONYJIAPHBIA W pACIIPOCTPAHEHHBIN SI3bIK, HCTIOJIB3YEMBIH ISl aHATIU3a TaHHBIX.
He yauBuTenpHO, 4YTO ABE 3TH O0JACTH 3HAHUWA AaKTUBHO M3YYalOTCA U
OPUMEHSIIOTCS CIIENUATUCTAMUA JUISl TOCTPOEHUSI MPEAUKTUBHBIX MOJIEIIEH,
BU3YaJIU3alMK U paboThI C TaHHBIMU. [Iporpamma No3BOJIUT y4aIUuMCsi OCBOUTH
OCHOBHBIE MHCTPYMEHTBI PabOThl M MPUCTYNUTh K IMOCTPOCHUIO MOJENEH M
pabore ¢ nmaHHbIMH. B xome ocBoeHusi yuyeOHOrO MaTepuanga MporpamMmbl y
yqamuxcs (popMupyercs yCTOMYHMBBIA MHTEPEC K M3YUYCHHIO JAHHOW TEMbI U
3aKiaabiBaeTca 0aza Uil NPOJOJDKEHHS H3YYEHHST METOJOB MAIIMHHOIO
oOydeHusl.

Ilegaroruveckas 1mesjiecoo0pa3sHoOCTh

JlanHass mporpamma crnocoOCcTByeT pa3BUTHIO 4K-KOMIIETEHUUU AeTei
(KOMMYyHUKaLIHsI, KpEaTUBHOCTh, KOMaHHAsl pad0Ta, KPUTHUECKOE MBILLIICHHE),
TEM caMbIM OTBeuYas MOTpeOHOCTsIM oOImiecTBa. B mporpamme peannsyrorcs
CHUCTEMHBIM, KOMIUIEKCHBIM, JTUYHOCTHO-OPUEHTHUPOBAHHBIM M TEOPETUYECKUHI
MOAXO0/IbI K PA3BUTHIO JETEH. AanTaius Marepuasia COOTBETCTBYET BO3PACTHBIM
U TICUXO0(U3UOJIOTHUECKUM OCOOCHHOCTSIM JIETEH.



Leab nporpammel

[lens nomonHUTENBHOM 0OIIEOOpa3oBaTEIbLHON  OOIIEpa3BUBAIOIICH
IPOrpaMMBbIL:

— cdopMUpOBaTh y YYalIUXCS KOMIUIEKC KOMIIETEHIIMH, B o01acTu
ITOPUTMHU3ALIMYU U IPOTpaMMHUpOBaHUs Ha s3bike Python,

— Jathb ydamumcsa 0a30Boe NpejAcTaBieHHWE OO0 aHalu3e JaHHbIX WU
peain3ali OCHOBHBIX METOJIOB aHaIM3a JAHHBIX U MAlIMHHOTO OOY4YEeHHs Ha
sa3pike Python, mo3HaKOMUTBH C TEPMHHOJIOTHEH MCKYCCTBEHHOTO MHTEIJICKTA U
HAY4YUTh MPUMEHSATh HEKOTOPHIE M3 €r0 METOJIOB JJISl PEIICHHs MPAKTUUYECKUX
3aja4.

3axa4yu nporpaMmsl

OopazosamenvHble:

° CHOCOOCTBOBATh Pa3BUTHIO 0a30BOW 4YacTH MaTEMaTUYECKOIO
amnmnapara, IpUMEHSIEMOTO B COBPEMEHHOM NPOTPaMMHUPOBaHUY;

° oOyueHue paboTe B MHTETPUPOBAHHBIX Cpelax pa3pabOTKH U B
OHJIalH cepBucax VHTepHETa, CBA3aHHBIX C IPOIPaMMHUPOBAHUEM;

° oOyuYeHHe HaBbIKaM aJITOPUTMUYECKOTO U JIOTHYECKOTO MBIIIIJICHHUS,
IPaMOTHOM pa3pabOTKe Mporpamm;

° oOydeHre HaBbIKaM pa3pabOTKU 3()PEKTUBHBIX AITOPUTMOB H
MporpamMm Ha OCHOBE si3bIKa nporpamMmmupoBanus Python;

° CIIOCOOCTBOBATh BO3MOKHOCTSIM TIOJlyYEHHUS! HOBBIX 3HAHUM B
00J1acTH KOMIIBIOTEPHOTO IPOrPAMMUPOBAHMSL.

Pazeusarowque:

° pPa3BUTHE HaBBIKOB MPOEKTHOTO MBILIJIEHUS, pa0OTHl B KOMaH/IE;

° pa3BUTHE HaBBIKOB POTPaMMHUPOBAHUS, TPOEKTUPOBAHMS;

° pa3BUTHE BHUMATEIbHOCTH, aKKypaTHOCTU M U300peTaTeIbHOCTU
IPU BBITIOJTHEHUH YYE€OHBIX MPOEKTOB;

° pa3BUTHE TBOPYECKOIO MBIIIIEHUSI M BOOOPAXKEHHUS, YMEHHS
M3JIaraTh MBICIIM B YETKOH JIOTMYECKOU MOCIEI0BATENbHOCTH;

° pa3BUTHE YMEHUSI OTCTAaUBATh CBOIO TOUKY 3PEHUS, aHAJTU3UPOBATh

CUTYaIIMIO U CAMOCTOATEIBLHO HAXOAUTh OTBETHI HA BOMPOCHI MMYTEM JIOTUUECKUX
paccyxaeHui U MHPOPMAIITMOHHOTO TTOUCKA.

Bocnumamensnoie:

° (dbopMUpOBaHHE TMPABUIBHOTO METOJOJIOTHYECKOTO TMOaXoda K
MMO3HABATEIBHON Y MPAKTUYECKOU IEATEIBHOCTH;

° dbopMupoBaHHE MOTHBAIIMM YYaIIUXCS K HW300pETaTeIbCTRY,
CO3JIaHUIO COOCTBEHHBIX ITPOrPaMMHBIX PeaTH3aIlHii;

° CIIOCOOCTBOBAaTh  CTPEMJICHHIO K  OBJAJICHHIO  TEXHUKOU
UCCJICIOBAHMS,;



° BOCIIUTAHUE TPYAOTIOO0US, UHUIIMATUBHOCTH W HACTOWYUBOCTH B
IPEOJOJICHUH TPYIHOCTEH, CTpEeMJICHUS K TMOJYYEHUIO KaueCTBEHHOTO
3aKOHYEHHOI'O Pe3ysibTaTa B MPOEKTHOM JESTENbHOCTH;

° pa3BUTHE  HABBIKOB  CO3HATEIBHOTO W PAIMOHAIBLHOTO
UCIIOJIb30BAaHUSI KOMIIBIOTEpa B CBOEH Yy4yeOHOW, a BIOCIEACTBUM U B
npodeccuoHanbHOM eI TeIbHOCTH.

AZlpecaT nmporpaMmbl

Bo3pact  ywammxcs, ~y4acTBYIOIIMX B  peanu3alid  JaHHOM
o0meoOpazoBaTenbsHON O0Iepa3BUBarONIC mporpamMmMbel: ot 12 go 17 ner.
Hanomusemocts rpymibl 6 — 12 genoBek. B KOJIIEKTHB MOTYT OBITh IPUHSTHI BCE
KeJarolirue, He UMEIOIINE POTUBOTIOKAa3aHUH 110 37J0POBEIO.

MeTtoabl 00yueHust

JIist  yCmemrHoro OCBOEHHUS IMOJTY4aeMOTO MaTepHalia, HCIHOJb3YIOTCS
CJIETYIOIINE METOIbl O0YUECHHUS:

1. CemuHap.

CeMuHap mpeacTaBisieT co0O COBMECTHOE OOCYKIEHHUE IMEeAaroroM u
yUYalIUMUCS HU3y4aeMbIX BOIPOCOB U TMOUCK IyTEeH pelieHus omnpeaeaeéHHbIX
3ajau.

2. JeticTBue mo oopasiry.

CyTpb MeTona CBOIUTCS K JEMOHCTpAIlMM MOBEACHUYECKON MOJENH,
KOTOpasi W SBJISICTCSI TIPUMEPOM JIJIsi TIOBENICHHUS, BBITIOJHEHUS 3aJaHuN WU
nojpaxkaHuss B ocBauBaemon oOnactu. Ilocne o3HaKOMJIEHUS C MOJENbIO
ydamiecs: 0TpadaThIBalOT € Ha MmpakTuke. JleficTBue mo oOpasily MHTepecHO
TEM, YTO COOTBETCTBYET KOHKPETHBIM CUTYaIlUSIM B paMKaX UCCIEAYyEeMON TEMBI,
a TaK)K€ YYUTHIBACT UHANBUIYAIbHbBIE XapAKTEPUCTUKH YUAIIHXCS.

3. PaGota B mapax.

Hcxons w3 TpeboBaHWil MeToAa MapHOW pabOThl, OJUH YYallWiCs
COCTaBIISIET Mapy C APYTUM, TEM CaMBbIM TapaHTUPYS MOTydeHHe 0OpaTHOMN CBSI3U
Y OLICHKH CO CTOPOHBI B MPOLIECCE OCBOCHUSI HOBOU AeATebHOCTU. Kak rpaBuiio,
o0e CTOpOHBI 00J1aJaf0T PaBHOIICHHBIMU TpaBaMu. PaboTa B mapax xopoiia Tem,
YTO TIO3BOJSIET Yy4YalleMycsl TOJy4YUTh OOBEKTUBHYIO OLIGHKY CBOEH
JESTENPHOCTH W TMPUNTH K TOHMMAHWIO CBOMX HemocTaTkoB. Kpome Toro,
Pa3BUBAIOTCS] HABBIKM KOMMYHUKAIIHH.

4, Hcnonp3oBanue nHPOPMAITMOHHO-KOMITBIOTEPHBIX TEXHOJIOTHIA.

CyThb mpeACcTaBICHHOTO METO/a SICHA M3 Ha3BaHUSA — B IMEIarorHYecKOM
MpoLecce MPUMEHSIOTCS COBPEMEHHBIE BBICOKOTEXHOJOTHYHBIE CPEICTBA
nepepadud WH(OpMAIMU, TakWe KaK KOMIIBIOTEPHI, HOYTOYKH, IH(POBHIC
MpoeKTophl U T. 1. OcBamBaeMasi ydaniuMucs HHPOpMAIHs TPEICTABISIETCS B
COUYETaHUH C BU3YAIbHO-00Pa3HBIMU JAHHBIMU (BHI€OMaTepraIaMu, TpaduKamMu



U T. 11.), a CaM U3y4aeMbIii 00BEKT, SBJIICHUE WM MPOIIECC MOXKET OBITh MOKa3aH
B JITMHAMHKE.

5. Macrep-knacc.

CyTb MeTO/a 3aKitouaeTcs B 3pPeKTUBHON nepenaye 3HaHUN U yMEHUH,
MOCPECTBOM  TPAKTHUECKOH JEATeTbHOCTH B  TIPOIECCE  BBIMTOJHEHUS
OTIpe/ICTICHHBIX AITOPUTMOB.

KoaunvecTBo 4acoB peajn3zanuu nNporpaMmbl

144 axageMHUUeCKUX Yaca B IO, 2 3aHSITHSA B HEJEIIIO 110 2 aKaJeMHUYECKUX
yaca.

Cpoxk ocBOeHUsI MPOTrPaMMBbI

36 Henen.

Ilnanupyembie pe3yibTaTbl 0CBOCHHS MPOTPAMMBbI

Conepxxanue IPOrpaMMBbl MO3BOJISIET dbopmupoBath pan
KOMIIETEHTHOCTEN KaK MPEIMETHBIX, TaK U METAPEIMETHBIX, B UUCIIE KOTOPBIX:
NKT-koMNeTeHTHOCTh, ~ KOMMYHHMKAaTHBHas  KOMIIETEHTHOCTb,  Yy4eOHO-
MIO3HABATEIbHASI KOMIIETEHTHOCTb U JIp.

B pesynbrare nusyueHus nporpaMMbl ydauiuecs JOJKHBIL:

3HAMb:

° POJIb KOMITBIOTEPHOTO MPOTPaMMUPOBAHUS B Pa3BUTHH OOIIECTBA,
U3MEHEHHUH COJEPKAHUS U XapaKTepa IeATeIbHOCTH YEJIOBEKA;

L MCTOPHIO, IBOJIOIMI0O U MECTO si3bika Python cpemu s3bIkoB
IIPOrpaMMMPOBAHUS BBICOKOT'O YPOBHS,

° CUHTAaKCUC, OCHOBHBIC aITOPUTMUYECKHE  KOHCTPYKLUMU W
napajurMbl IpOrpaMMHUPOBAHHUS sI3bIKa TporpammupoBanus Python;

J OCHOBHBIE IIOAXOBI K CO3aHUI0 IIPOrPaMM Ha BBICOKOYPOBHEBOM
A3bIKe TporpammupoBanus Python;

° OpPUMEHEHHWE TIOJyYEHHBIX 3HAHUHW B 00JaCTH MPUKIAAHON
MaTE€MaTUKU U UHPOPMATUKH.

ymembo:

° pacno3HaBaTb HEOOXOAMMOCTb MPUMEHEHUsT TOW WM HWHOMU
AJTOPUTMUYECKON KOHCTPYKLIMU IIPY PELLICHUH 3a/a4;

° OpraHU30BbIBaTh JaHHbIE MJ1 A(PQGEKTUBHON aITOPUTMUYECKOM
00paboTKH;

° BJIAJETh Pa3HBIMU ClIOCOOaMU pabOThI ¢ HHPOpMAIUE;

° peann30BaTh MOJIYYEHHbIE 3HAHUS C TOMOILBIO IPOEKTHON padoThI,

HampaBJIEeHHOW Ha pelIeHUe MPUKIAJTHON 3a7a4i B WHTEPECYIOMICH ydaIerocs
Hay4YyHOU 00J1aCTH.



(I)OprI aTTeCTAllUM U OLICHOYHBIC MaTCPHUAJIbI

DopMbI

KOHTPOJIS

Hu

NoJABeAeHUSA

HTOI'OB

peajiu3zanmnu

AOMOJHUTEIbHOH 0011e00pa3oBaTe/IbHOI 001epa3BUBaIOLIeil POrpaMMbl

JInst oneHUWBaHUS TOJYYEHHBIX 3HAHUM, CPOPMUPOBAHHBIX YMEHUU U
PAKTUYECKUX HAaBBIKOB OOYYarOUIUXCsl BBIJCJICHBI OCHOBHBIE MapameTphl.
Tabnuua ¢ u3MepseMbIMU MapaMeTpaMyd U COOTBETCTBYIOIIMMHU UM OLIEHKaMHU
3HAaHUW U YMECHUU NPUBEIECHA HUXKE.

HapaMeprI OLICHUBaHUA 3H3HHﬁ, yMeHI/Iﬁ H HABBIKOB oﬁyqaloumxca

Kpurepum onenku
HN3mepsiembie JomycTumblii I[Mpuemiaembrii OnTumManbHbIA
napaMeTpbl YPOBEHb 3HAHMIH M | YPOBeHb3HAHUI M | YPOBEHb 3HAHMH M
yMeHH yMeHHi YMEHH
1. 3HaHusA B 00J1aCTH TEXHUKH 0€30IIACHOCTH
11. 3uanus Heysepenno Xoporio OtnnuHo 3HaeT
TEXHUKH 0e30macHOCTH | (OpMYIIUpYyeT bopmynupyer OpaBWjia  TEXHUKU
npu pabote C | mpaBWJIa  TEXHHUKH | IpaBUJIa  TEXHUKH | OE30MACHOCTH.
[IEPCOHATbHBIM 0€3011aCHOCTH. 0€30I1aCHOCTH.
KOMIIBIOTEPOM.
2. TeopeTnueckue 3HAHUS B 00J1aCTH MporpaMmMupoBanus Ha Python u mammuaHoro
o0y4eHuUs1
2.1. 3naHuaB Nwmeer XO0po1110 3HAET U OTnnuHO 3HaeT u
obnacTtu IIOBEPXHOCTHOE HCHOJb3YET YBEPEHO UCIIOIB3YET
MPOrpaMMHUPOBAHUS Ha | MIPEJICTaBICHUE 00 ITOPUTMUYECKHE QITOPUTMUYECKHE
Python. ITOPUTMUYECKUX KOHCTPYKIIUU KOHCTPYKLIUU
KOHCTPYKIIHSAX (;HelHYTO, (ymHelHYTO,
(JTMHEHOM, YCIIOBHYIO B YCIIOBHYIO B
YCIOBHOU U IUKIHYECKYIO), LHUKIINYECKYIO),
LUKJINYECKON ), METO]Ibl 00pabOTKH | METOJbI 00pabOTKH
JIOTHYECKUX YUCIIOBOU U YUCIIOBOU U
3HAYCHUAX U TEKCTOBOU U TEKCTOBOU U
orepaunusx, uH(pOpMaIUH. uH(pOpMaIHH.
MeToJ1aXx 00paboTKU
YUCJIOBOM U
TEKCTOBOM U
uHbOpMaINU.
2.2. 3nanus B oomactu | Mmeer JlemoHCTpHpYyeT JemoHcTpHupyeT
MAIIMHHOTO OOYyYeHHsI | TOBEPXHOCTHBIE XOpOILIME 3HAHMS B | OTJIMYHBIE 3HAHUS B
Ha Python. 3HaHUSA o | obmactu o0nacti
dopmanuzamun ¥ | Gpopmanuzanuu u | Gpopmanuzanuu "
CTPYKTYPUPOBAaHUS | CTPYKTYPHUPOBAHHUS CTPYKTYPHUPOBAHUS
uHpOpMaIUU. UH(POPMAIHH. uHpOpMaLuu. YMeeT
dbopMau30BBIBaTh U
CTPYKTYPHUPOBAaTh
nH(popMaIuio,
BBIOMpATh  CHOCOO




NPECTABICHUS
JTAHHBIX B
COOTBETCTBUU C
IIOCTaBJICHHOU
3agauei C
MCIIOJIb30BaHUEM
COOTBETCTBYIOIINX
TIPOTPAMMHBIX
CpenCcTB  00pabOTKH
JTAHHBIX.
3. IMpakTHyeckue HABBIKK B 00J1aCTH MPOrpaMMupoBaHus Ha Python u MalmmHHOTO
o0yueHust
3.1. VYmenue pemarb | YMeeT IPUMEHATh 3aaun perieHsl ¢ YMeeT cocTaBUTh U
MTOCTABJICHHBIC 33JIa41 B | MOJyYCHHBIC HEOOIBIITMMU 3ammMcarh  aurOpPUTM
o0nacTu TEOpPETUYECKHE HETOYHOCTSIMH, HO Ui KOHKPETHOTO
MPOrpaMMHUPOBAHUS HA | 3HAHUS TIPH OCHOBHOI WCIIOJTHUTEIIS.
Python u wmammuHHOrO | pemeHuu 3aaad, HO | QyHKIMOHAT [IpakTuueckue
O0y4YCHHS. JTIOTTYCKAET OMMUOKH. | BBIMOJHIETCS. 3aJaun pemaer 0e3
OIINOOK.
4. JINYHOCTHBIE KauyecTBa pedeHKa
41. Kommynukatu | Mano obmraercs. | Jocratouno CB000HO oOmIaercs
HOCTb. O6pamaercs 3a | cBOOOIHO OOIIAETCSA. | ¢ OKPYXKAIOIIUMH.
MOMOIIIbI0 TOJBKO B | He crecusiercst | He CTECHsETCS
ciy4ae KpaiiHel | oOpamaThbCst 3a | oOpamaTbes 3a
HEOOXOIUMOCTH. MTOMOMUIBIO. MIOMOIIIBIO u
mpeaiaraeT  CBOIO
TIOMOIIIb JIPYTHM.
42. Tpynomobue. He akkypares, | Crapaercs ObITh | AKKypaTeH B paboTe,
HEOXOTHO aKKypaTHee, OXOTHEE | CaMOCTOSITEIIbHO
UCTIPaBIISIET UCTIPABIISET OMIUOKH. | HAXOIUT u
OLLIMOKH. UCTIPABIISIET OLIMOKHU.

B npouecce oOydeHus MpeanosiaraeTcsi MPOBEAEHUE PETrYJIsPHBIX
KOPOTKHX CaMOCTOSITEJIbHBIX padOT, B paMKaxX KOTOPBIX oOydaromumcsi Oyaer
MPEAJIOKEHO B CBOOOHOM (hopMe pelIuTh MOCTABICHHYIO 3a]1a4y, CBSI3aHHYIO C
TEMATUKOM MPEIBIAYIINX 3aHATHM.

Y4yeOHO-TEMaTHUECKUH IJIAH

Ne KoaudecTBo yacos
. HaumenoBanue pasaena, TeMbl Beero Teopus | Mpaxtnka
TexHuka 0Ee30IaCHOCTH. Bsenenue B 1 0.5 05
MIPOrpaMMHPOBAHUE.
1. BBeneHue B MCKYCCTBEHHbI HHTEJIEKT 2 2 0
1.1 BBeneHne B HICKYCCTBEHHBI HHTEIIEKT 1 1 0
1.2 Ponb ncKkyccTBEHHOIO MHTEIUIEKTA B )KU3HU 1 1 0
YEJIOBEKA: ITHUKA U PETYITHPOBAHUHT
2. OcHoBbBI IporpamMmMupoBanus Ha Python 13 6.5 6.5
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2.1 | Anroputmsl 1 ucrionHUTEIH. CrIOCOOBI 3aNHCH 1 0.5 0.5
AITOPUTMOB

2.2 OO01mue cBecHHS O S3bIKE 1 0.5 0.5
nporpammupoBanus Python

2.3 Opranu3zanys BBOJa U BbIBOJIA IaHHBIX 1 0.5 0.5

24 AnroputMuyecKas KOHCTPYKIIUS 1 0.5 0.5
«CIIEZIOBAaHHE)

2.5 [TporpaMMupoBaHye JIMHEHHBIX AJITOPUTMOB 1 0.5 0.5

2.6 AJNTopuTMHUYECKasi KOHCTPYKIIUS «BETBJICHHUE) 1 0.5 0.5

2.7 | llonnas ¢popma BEeTBICHHUS 1 0.5 0.5

2.8 [IporpamMmmupoBaHue pa3BETBISIOMINXCS 1 0.5 0.5
AJTOPUTMOB. Y CJIOBHBIM ONIEPATOP

2.9 | IlpocTeie M cOCTaBHBIC YCIOBHS 1 0.5 0.5

2.10 | AnropurMuuecKas KOHCTPYKITUS 1 0.5 0.5
«moBTOpeHue». [IporpaMmmupoBaHue IUKIIOB C
3aJJaHHBIM YCJIOBHEM IPOJIOJDKEHHS PaOOTHI

2.11 | IIporpamMMmupoOBaHHE IUKIOB C 3aJaHHBIM 1 0.5 0.5
YHCIIOM TIOBTOPCHHIA

2.12 | Ilpoekt «Pa3nu4HbIe BapUaHTHI 1 0.5 0.5
IPOTPAMMHUPOBAHUS ITUKJINIECKOTO
AITOPUTMAY»

2.13 | Ilpoext «Havana mporpaMMUpOBaHUS 1 0.5 0.5

3. YucJioBbIe TUNHI IAHHBIX H HX 00padoTKa 46 13 33

3.1 YucnoBbie TUTIBI TaHHBIX. 4 1 3

3.2 [Ipencrasnenue nensix yucen. Llenouncnennas 6 2 4
apudmMeTHkKa.

3.3 OOpaboTka 1WIp HATYpaTBHBIX YHCET C 6 2 4
HOMOIIBIO ITMKJIOB

3.4 [IpencraBienne BemEeCTBEHHBIX YHCET. 2 1 1

3.5 | Maremaruueckuii Mmoaysb math. 8 2 6

3.6 O0paboTKa YUCITIOBBIX TIOCIIECIOBATEIIEHOCTEH C 8 2 6
MOMOIIBIO ITMKJIOB M YCIOBHBIX ONEPATOPOB

3.7 [Touck ommbOK U peBbio Koz 2 1 1

3.8 Pemenue 3aiay no reMe MOy 8 2 6

3.9 | Urorosas paboTa 1o Teme MOIyJIs 2 0 2

4. AHaJIn3 JaHHBIX Ha Python 11 55 55

4.1 Hayxa o nanHbIX. CTpyKTYpbI TaHHBIX 1 0.5 0.5

4.2 | Pabota co criuckamu Python 1 0.5 0.5

3 bubnunorexku Python. bubnuoreka Pandas 1 0.5 0.5

4.4 Crpykrypsl naHHbIX B Pandas 1 0.5 0.5

45 | Crpykrypa nanubix Dataframe 1 0.5 0.5

4.6 bazoBrle onepanuu ¢ HabopaMu JaHHBIX 1 05 0.5

4.7 OnucarenbHas CTaTUCTHKA 1 0.5 0.5

4.8 Buszyanuzanus qaHHbIx 1 05 0.5

49 [Tpoekt «MccnenoBanue nanubixy». Yacts 1 1 05 05

4.10 | IlpoexTt «MccnemoBanne naHHbIX». YacTp 2 1 0.5 0.5
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4.11 | IIpoext «Python musa Data Science» 1 0.5 0.5
(O60061eHE U cUCTeMaTH3aIUs OCHOBHBIX
HOHSITUN TEMBI)
5. BBenenue B MalimHHOE 00yUeHHe HA 10 5 5
Python
5.1 [TonsiTvie 1 BUABI MAIIMHHOTO O0yYEHUS 1 0.5 0.5
52 AHalu3 ¥ BU3yalu3aius JaHHbeIxX Ha Python 1 0.5 0.5
(moBTOpEHUE)
5.3 bubnnoTexn MalmMHHOTO 00y4YEHUS 1 0.5 0.5
5.4 | Jluneiinas perpeccus 1 0.5 0.5
5.5 Henuneiinbie 3aBucuMOCTH 1 0.5 0.5
5.6 Knaccudukanms. Jloructudeckas perpeccus 1 0.5 0.5
5.7 Knaccudukanus. Jloructudeckas perpeccus 1 0.5 0.5
5.8 | Hepesbs pemennii. Yacts 1 1 0.5 0.5
59 JepeBbst peniennii. YacTs 2 1 0.5 0.5
5.10 | IIpoekT «Pemienne 3axaun KiacCHPUKAITAN 1 0.5 0.5
6. PaboTa co cTpokaMu M ciicKaM# 25 6.5 18.5
6.1 Co3/1aHue U BBIBOJ, DJIEMEHTOB CITHCKA 2 1 1
6.2 MeTtoapl 111 pabOTHI CO CITUCKAMU 6 2 4
6.3 | Pemenune 3amau mo Teme «Pabora co 2 0 2
CITHCKAMM.
6.4 Pa6ota co crpokamu. Uuaekcanus. Cpesbl. 4 1 3
6.5 Mertoas! 115t pabOTHI CO CTPOKAMH 6 2 4
6.6 Crpoku B mamsTH KomibioTepa. Tabmuma 1 0.5 0.5
Unicode.
6.7 Pemenue 3anay no reMe «MeTOIbI CTPOK». 2 0 2
6.8 | Urorosas paboTa mo Teme MOTyJIst 2 0 2
7. Ioab3oBaTtenabckue pynkmun B Python 22 5 17
7.1 BBenenue B pyHKIMM. 4 1 3
7.2 | Oyaxum 6€3 mapameTpos. 4 1 3
7.3 DyHKIMM ¢ TapaMeTpaMH. 4 1 3
74 JlokanbHble U TT100aTbHBIE PYHKIUH. 4 1 3
7.5 @YHKIMH ¢ BO3BPATOM 3HAUYEHUS. 4 1 3
7.6 Htorosas pabora 1o TeMe MOAYJs 2 0 2
8. NapuBuayaabHbIi WM TPYNIIOBOM MPOEKT 14 0 14
8.1 Pabora Haj MHAMBHTYaIbHBIM WJIH TPYIIIOBBIM 12 0 12
MIPOEKTOM
8.2 ITpesenTanus npoexra 2 0 2
UTOIoO 144 44 100

Tema: «Texnuka 0e3onacHocTu. BBeieHue B mporpaMmMupoBaHue»

ConeprxaHue y4eOHO-TeMATHYECKOT0 TJIaHA

3HAaKOMCTBO C TEXHUKOW Oe3omacHocTu mipu pabore ¢ DBM. Bukropuna Ha

3HaHUWE MPaBHJI TEXHUKHU O€30I1aCHOCTH Ipu padote ¢ IBM.
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Moayasb (pa3nen) 1. «BBeeHue B MCKYCCTBEHHBIN HHTEJIEKT
Tema 1.1. Brenenue B MalmmHHOE 00yUYEHUE.
[IporHo3upoBanue, aHanu3, OOy4YeHHE, JaHHbIC, IPU3HAKH, AJTOPUTM,
HCKYCCTBEHHBIN MHTEIIJIEKT, MAIlIMHHOE OOy4YCeHUE.

Tema 1.2. Posib uCKyCCTBEHHOTO MHTEIUIEKTA (nasnee - IN) B )KU3HU YenoBeKa:
ATHUKA U PETYIUPOBAHUE.

Ortuka U, stuunoe npumenenue MU, orBerctBennocts MU, perynupoBanue
nn.

Monayas (pa3aen) 2: «OcHOBBI I3bIKa IporpaMMupoBanusi Ha Python»

Tewma 2.1. Anroputmsl 1 ucioHuTENM. CrIOCOOBI 3aITUCH AJITOPUTMOB.
Ucnonuutens, anroput™m. CnocoObl 3allUCH  aJITOPUTMOB:  CJIIOBECHBIH,
MOCTPOYHBIN, OJIOK-cxema, mnporpamma. JIMHEHHBIA, pa3BETBISIIOMIMICS U
UUKJINYECKUNA alITOPUTMBI.

Tema 2.2. O0mue cBeneHus o s3bIke mporpaMmupoBanus Python.

Ucropust s3pika Python, koMmmuinmpyemble W HHTEPIPETHPYEMBIE SI3BIKH,
noctouHcTBa M Hepoctatku Python. IloHATHE maHHBIX, TUIBI TAHHBIX: LETBIE,
BEILIECTBEHHBIE U CTPOKOBBIE.

[loHATHE IEpEMEHHOM, pa3HULIA MEKY IEPEMEHHON U KOHCTAHTOM.

Tema 2.3. Opranuzanus BBoJia U BEIBOJIA TAHHBIX.

Oynkius print(), npaBuia ee Ucroiab3oBaHusg. OmMUOKH TPHU HCTOIb30BaAHUH
¢byukiuu print().

Tunel nanueix: int, float, str. [IpuBeeHMe THITOB C TOMOIIBIO COOTBETCTBYIOLTUX
¢ynxuuii (int(), float(), str()). dynkuus type(). OnepaTop mNpuCBauBaHUS.
[IpaBuna wuMeHOBaHUsA TmepeMeHHbIX. DyHkuus input(), mnpaBwia ee
HCIoNb30BaHusA. Heo0X0auMOCTh IPUBEACHUS 1IETOUNCIEHHBIX TaHHBIX K THITY
int mocine BBOJA.

Tema 2.4. AnroputMuueckasi KOHCTPYKIIUS «CIICOBaHUEY.

Tuner mamaeix B Python, apudmernyeckue omnepaTopsl, ACUCTBUS C
MEePEMEHHBIMU. AJITOPUTM, BHUIBI AJTOPUTMOB, OCOOCHHOCTH JHUHEHHOTO
anroputTma, 0JI0K-cxema.

biiok-cxema nuHeHOTo anropuTma.

Tewma 2.5. [IporpammupoBaHue JMHEHHBIX aITOPUTMOB.
[IporpammupoBaHue JUHEHHBIX aITOPUTMOB, apU(PMETUUYECKUE OINEepPaTOpHhI,

NIEPEMEHHBIE.

Tema 2.6. AnropurMudeckasi KOHCTPYKIIUS «BETBICHUEY.
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PasBeTBisromuiics anroput™, 6JI0K-cXxeMa BETBICHHUS, OTIEpATOPBI CPABHCHHMSI.
Ycnosusie oneparopsl if, if-else, mpaBuiia 3amnucu yCioBHBIX ONEPATOPOB.

Tema 2.7. [lonHas opmMa BETBIICHHUS.
[TonHBIN yCIOBHBIN OIIEPATOP, MPABUIIA 3AIIMCH ITOJIHOTO YCIOBHOIO ONIEPATOPA.

Tema 2.8. IIporpammupoBaHue pPa3BETBISIONIUXCS AJTOPUTMOB. Y CIOBHBIN
oneparop.

[IporpammMupoBaHie JTHHEHHBIX aJITOPUTMOB, apU(PMETHUYECKHE OTEPaTOPHI,
MIEPEMEHHBIE.

Tewma 2.9. [IpocTbie U cOCTaBHbBIE YCIOBHSL.
PazBeTBisitomuiicst anropuTM, 0J10K-cxeMa BeTBlieHUs. JIornueckue onepaTopsl,
COCTaBHbIC YCJIOBUS. Y CIIOBHBIN OMEpaTOp.

Tema 2.10. AnroputmMuueckast KOHCTPYKIUS «[TOBTOPEHUE.
[IporpamMMupoBaHu€ IIUKIIOB € 33JJaHHBIM YCIIOBUEM IPOJOIKEHUS pabOTHI.
Omnepatop while B Python, cunrakcuc oneparopa while.

Tema 2.11. [IporpaMMupoBaHue IIUKIIOB C 33JaHHBIM YHCJIOM TTOBTOPEHUH.
Omnepatop for B Python, pynkuus range(), cuarakcuc pyHkuuu range().

Tema 2.12. IIpoekt «Pa3znuyHpie BapuaHThl IPOTPAMMHUPOBAHUS TUKIMYECKOTO
AITOPUTMAY.

[Muknmueckuit anroput™, anroput™m While, anroputm for, mpaBuia 3ammcu
HMKJIMYECKUX anroputMoB B Python.

Tema 2.13. IIpoekt «Hauana nporpaMMUpOBaHHSD.

Tunsl AaHHBIX, TNEpPEMEHHblE, (DPYHKIMHU, MaTEeMaTHUYECKUE U JIOTMYECKHE
oTepaTophbl, BUJIbI aIrOPUTMOB, YCJIOBHBIN omepartop, onepatop for, onmeparop
while.

Moayas (pa3aen) 3: «HucaoBble TUNIBI JAHHBIX H UX 00Pa00OTKA)

Tema 3.1. UnciioBble TUIIBI JaHHBIX.

Tunel nanueix int, float B s3p1ke Python.JlononuutensHple GyHKIMMMAxX, min,
abs 1711 pabOThI ¢ YKUCITOBBIMHU TUIIAMU JAHHBIX. PellieHne TUMOBBIX 3a/1ay 1o
TeMe «YHCIOBbIE TUIMBI TAHHBIX» C MPUMEHEHHUEM JOMOJHUTEIbHBIX (PYHKIUN
max, min, abs.

Tewma 3.2. [Ipeacrasnenune nensix yncen. Llenouncnennas apupmeruka.
PaboTta ¢ nenpiMu yncimamu. OCHOBHBIC OTEpaIiiy, U3y4eHHE MpeoOpa3oBaHUs
CTPOK B 4Hcia. J[omomHUTEpHBIE ONepauu npu padboTe ¢ MeTbIMU YHCIIaMH,

14



oOpabotka 1udp wuenoro uyucia. PelieHue TUMOBBIX 3ajady MO TeMe
«llenouncnennas apu@meTUka» € MPUMEHEHHEM OCHOBHBIX MaTeMaTHYECKUX
OIIepaTOPOB.

Tema 3.3. O6paboTka nudp HATYpaTbHBIX YHCET C TOMOIIBIO IUKJIIOB.
Pemenne THumoBeix 3amau mo TeMe «llenmoumcnennas apudmerukay ¢
MPUMEHEHHEM OCHOBHBIX MATEMAaTUYECKHUX ONEPATOPOB.

Tema 3.4. IIpeacTaBieHne BEIIECTBEHHBIX YHUCEIT.
Paborta ¢ BemecTBeHHBIMU YKcIamMu. Oneparuu npu padoTe ¢ BeleCTBEHHBIMU
YHCJIAMH.

Tema 3.5. MaremaTuueckuii Moayib mathy.

[lonsitue w™omyneit B s3bike Python. Moayne math, conepxkamuii
MaTeMaTtudeckue (QyHKIMH MO0 paboTe ¢ BEIECTBEHHBIMU YHcliaMu. Perienue
TUTIOBBIX 3a7a4 1o TemMe «MareMartuyeckuit Moayib math» ¢ mpuMeHeHueM
O6ubnmoTexu math.

Tema 3.6. O6paboTKa YMCIOBBIX MOCIEIOBATEIILHOCTEN C MOMOIIBIO IIUKIOB U
YCIIOBHBIX OIIEPaTOPOB.

3agaun (OJHOMPOXOAHOM) MOCIEIOBATEIBHOM OOpPa0OTKON JaHHBIX, TO €CTh
Koraa He TpeOyeTcsl XpaHEeHHs Cpa3y BCEX AJIEMEHTOB. J[0CTaTOYHO UMETh OHY
MEPEMEHHYI0, COJEpKaIlyl0 TeKymuil (ouepenHoN) »SJIEMEHT BXOJHOU
MOCJICZIOBATEIHLHOCTH.

Tewma 3.7. [Touck ommbOK 1 PeBBIO KOAA.
[Touck ommOOK B KOJE MPH PEIICHUN MTPAKTUIECKUX 3a]1a4 110 TEME.

Tema 3.8. Pemenue 3a1a4 o TeMe MOTyIIsI.
Pemenne mpakTHYecKWX 3a7ad W pa300p THIOBBIX OIMMOOK TPHU PEHICHUU

MMPAaKTUYCCKUX 3a7a4d 110 TCMC.

Tema 3.9. Utorosas pabota 1o TeMe MOTyJIs.

Monayab (pa3nen) 4: «AHaJIM3 1aHHBIX Ha Python»
Tema 4.1. Hayka o nanHbIX. CTpyKTYypbI JaHHBIX.
JlaHHbIE, HaAyKa O IaHHBIX, OTKPBITHIE JJAHHbIC, ICTOYHUKHU TAHHBIX, CTPYKTYPBI

TAHHBIX (CTEK, MACCUB, OYEPEh, XIII-Ta0IUIIA).

Tewma 4.2. PaboTa co cimckamu Python.
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CTpyKTYyphl TaHHBIX, CIIUCKH, CITUCOK, SJIEMEHT CIHCKA, MHJIEKC, OTPUIIaTEeIIbHAS
WHIECKCALIHA.

Tema 4.3. bubanorexku Python. bubnmoreka Pandas.

[Touck, ouncTka, mpeodbpazoBaHue, OpraHu3anus u cOOp JaHHBIX, OMOIHOTEKA
A3bIKa MporpaMmMupoBanusi, oudanoreku Python, Oubnuoteka Pandas, ummopt
OUOIHOTEK.

Tema 4.4. CtpykTypsl JaHHBIX B Pandas.
[Touck, ounctka, mpeodbpa3oBaHue, OpraHU3aIUs U COOP MaHHBIX, CTPYKTYPHI
nanHbiX B Pandas, cTpykTypa naHHbIx Series.

Tema 4.5. Ctpykrypa nanueix Dataframe.
Crpykrypa nanneix DataFrame, cnoBapse, crincok, pyHkuus read csv, MeTOnbI
head u tail.

Tewma 4.6. ba3zoBbie onepaiuu ¢ HabopaMu JaHHbBIX.

Nudopmanus o qanusix, Metoasl info u describe, yncinoBbie U KaTeropuaibHbIE
MpU3HAKK, arperupymomue QpyHkiuu: value counts, unique, nunique, groupby
Metoabl min(), max() u mean(), oObeAMHEHNE TaOJIUI[ C MOMOIIBIO METOJa
merge, napameTpsl on U how.

Tema 4.7. OnucarenbHast CTAaTUCTHKA.

Meroasl info, describe, min, max, mean, ycloBus (PUIBTpAIlUU JIaHHBIX,
CTaTUCTHKAa MO KaTeropuajibHbIM IapaMeTpaMm, (QIbTpalus JIaHHBIX,
CTaTUCTHYECKHE METOBI.

Tewma 4.8. Buzyanuzanus 1aHHbBIX.

Busyanuzamus JaHHBIX, MPEUMYIIECTBAa JHarpaMM © rpadukoB; BHUIBI
nuarpamM; oubamorexku Pandas, Matplotlib, Seaborn; mocrpoenue rpadukos u
ayuarpaMM ¢ TIOMOIIBIO ATUX OuOiamoTek, MeTtonbl plot, hist, scatter, joinplot,
pairplot, countplot.

Tema 4.9. IIpoext «MccnenoBanne gaHubIx». Yacts 1.
OCHOBHBIE IMOHATHUS TEMbI « AHAIHM3 JaHHBIX Ha Python».

Tema 4.10. [Ipoekt «MccnenoBanue naHHbIX». Yactsb 2.
OCHOBHBIE ITOHSTHS TEMbI « AHAIN3 JaHHBIX Ha Python».

Tema 4.11. ITpoext «Python mst Data Science» (O60011eHre U CHCTEMaTH3AIUS

OCHOBHBIX IMOHSATHUN TEMBI).
OCHOBHBIE ITOHATHS TEMBI « AHANIN3 JaHHBIX Ha Pythony.
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Monayanb (pa3aen) 5: «BBeaenne B MammHHoe 00y4yenne Ha Python»

Tema 5.1. [loHsATHE U BUIBI MAITUHHOTO O0YYEHUSI.

HckycCcTBeHHBIM MHTEIICKT, MOAXOJ, OCHOBAaHHBIH Ha MpPaBHIIaX, MAlTUHHOEC
oOyuenue, uctopus pasputus MW B wmrpax, cepbl MPUMEHEHUS MAIIMHHOTO
oOydeHMs; 00ydeHHe C yduTelieM, o0ydeHHne Oe3 y4uTels, 3ajada Perpeccuu,
3aJlaya KJIacCH(pUKAIUM, 3a7ada KjiIacTepu3allud, oTOOp JAHHBIX JUISI MOJEIH
MAaITUHHOTO OOyYCHHSI.

Tema 5.2. Ananu3 u Bu3yanu3aius JaHHeIX Ha Python (moBTopeHme).
MamuHHOe 00y4YeHue ¢ yuuTeneM, MalllnHHOe 00y4ueHue 0e3 yuuTens, 3aja4da
perpeccun, 3amada KiaccuUKalMu, 3agadya KiIacTepusaluu; OuOIMOTEKU
Pandas u Matplotlib, urenne TabJIMYHBIX JAHHBIX, CTATUCTUYECKUE TOKA3ATEIIH,
MIOCTPOCHUE AUATPAMM.

Tewma 5.3. bubnuoreku MalmMHHOTO 00yUEHUS.

MamuHHoe oOydeHue ¢ yuurteraeM U 0e3 yudurens, ero HpeuMyIlecTBa,
MIOCTAHOBKA 1M W 3ajJlay, aHalIW3 JaHHBIX, oOydaromass U TPEHUPOBOYHAS
BBIOOpKM, 3ajJada perpeccud, 3ajada KilacCU(PHUKAIUH, TECTOBas U
TPEHUPOBOYHAsT BbIOOpPKA, TNepeoOydyeHHe, HeA000yuYeHHe, ONTUMalbHas
MOJieb, Kpocc-Banuaamus; oudnuoreka Sklearn, sTambl mOCTpOCHHS MOJENIU
MalMHHOTO oOy4eHus Ha Python.

Tema 5.4. Jlunetinas perpeccus.

[lonsiTue nuHEWHOW perpeccuu, ueneBas (yHKIUSA, JTUHEHHOE YpaBHEHHE,
FOMOCKEIJaCTUYHOCTh JAaHHBIX; CO3[laHHE€ MOJEIM JMHEWHOW perpeccud Ha
Python ¢ momoipto 6ubimorek Pandas, NumPy u Sklearn.

Tema 5.5. HenuHelinbie 3aBUCUMOCTH.

Coznanue, oOydeHuE M OLIEHKAa MOJENW JIMHEHHOW perpeccuu, BU3yaln3alus
naHHeix Ha  Python; Henmuuelnble  QyHkmuu, rpaduku  QYHKIUN;
MOJIMHOMUAJILHOE MPe0oOpa3oBaHKe JTMHEHHON perpecCui.

Tema 5.6. Knaccudukarus. Jloructuueckas perpeccusi.

Knaccudukanus, mgoructuyeckas perpeccus, JHUHEHHBIA Kilaccu@ukarop,
TUIEPIIIOCKOCTb, OuHapHast Kiaccudukanus, MYJIbTUKIJIACCOBAs
Kiaccuukanus; TMHeHHOoe ypaBHeHHE, KOA(DPUITUEHTHI TUHEHHOTO YPaBHECHHS,
pacrojoKeHUe TOYKH OTHOCHUTEIBHO MPSMOH, OTCTyn OOBEKTa; CO3/IaHueE,
oOyueHue 1 OleHKa MOJIEIH JIOTUCTUYECKON perpeccuu.

Tema 5.7. Knaccudukarus. Jloructuueckast perpeccusi.
Martpuiia omuboK, METPUKHU KadyecTBa JIOTUCTHYECKON perpeccuu, MoJeib
JIOTUCTHYECKOM perpeccuu Ha Python.
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Tema 5.8. JlepeBbs pemienuid. Yacts 1.

JlepeBo pellieHuid, 3JIEMEHThI JepeBheB (KOpEHb, JIUCThs), TIyOWHA JepeBa,
KaIAHBIA anroput™, aTpuOyT paszOueHus; sHTpomnusa, ¢opmyna lllenHoHna,
BEPOSTHOCTb, KpUTEPUHU J[>KUHH.

Tema 5.9. [lepeBbst pemenuit. Yacts 2.

Tema 5.10. [IpoekT «Pemienue 3agauu KnaccuUKaIAN.

MammHaHoe 00ydeHue ¢ yuyuTeneM, 3ajada Kiaccu(uKaiuu, METPUKUA OLEHKU
KauecTBa KJacCU(UKAIIMKU; dTanbl pa3paboTKH MOAETU MAIIMHHOTO O0Yy4YeHMs,
aHaJIU3 ITaHHbIX, CO3JaHUE U 00y4YEeHHE MOJIEIIU, OLIEHKA 3P (PEKTUBHOCTH paOOThI
MO/IEIIH.

Moayas (pa3aen) 6: «PadoTa co cTpoKaMu ¥ CHUCKAMI»

Tema 6.1. Co3nanuie 1 BBIBOJ SJIEMEHTOB CIIHCKA.

Teopernueckas dactb: Crnuckamu B si3bike Python. Crmcku kak coxpaHeHue
MocJieIOBaTEIbHOCTEN U aHaIor MaccuBOB. PaboTa co cnmckamu: ¢yHkuuu len,
max, min, sum. Oneparop NpUHAJICKHOCTH 1N.

[IpakTueckas yacth: PereHue TUIIOBBIX 337a4 110 TEME.

Tema 6.2. MeTtoab! i1 pabOTHI CO CIIMCKAMHU.

Teopernueckass 4Yacth: MeToAsl I CHOUCOYHBIX BbIpaXeHWl. MeToaoB
append(), extend(), insert(), index(), remove () u APYrux, a TaAK)Ke 3HAKOMCTBO C
oneparopom del.

[IpakTueckas yacth: Pemenue THIOBBIX 3aAay 1o TeMe «MeToIbl CIUCKOBY C
npuMmeHeHueM omeparopa del, metomoB append(), extend(), insert(), index(),
remove () u ap.

Tema 6.3. Pemenue 3aau no teme «Pabota co cnuckammy.

Teopernyeckas yacth: Pa300p ommOOK Npu perieHnH MPaKTHYECKUX 3a/1a4 M0
TEME.

IIpakTnueckas yacTe: PemeHne npakTuiecKux 3azay o Teme.

Tema 6.4. PaGota co ctpokamu. Muaekcamus. Cpesbl.

Teopernueckass 4acth: [lOBTOpeHHME OCHOBHBIX ONEpalMii HaJ CTPOKaAMH,
M3y4deHue paboThl C OTACILHBIMU CUMBOJIAMH, a TAKXKE Mepedop (UTepUPOBAHHE)
CUMBOJIOB CTpoK. Munekcauus cumBonoB B Python. Co3maHue CTpOKOBBIX
CpE€30B, U3MEHEHHUE CUMBOJIOB B CTPOKE.

[IpakTueckas yacth: Permenne TUNOBBIX 3a71a4 110 TEME.

Tema 6.5. Metojsl 1711 pabOThI CO CTPOKAMH.
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Teopetnueckas yacth: OCHOBHBIE METO/BI KOHBEPTAIIMH PETHUCTPA, OCHOBHBIC
METOJbI TIONCKA W 3aMCHBI, OCHOBHBIE METOJbI KJIACCH(UKAIIMA CHMBOJIOB.
dopmaTHpOBaHUE CTPOK.

[IpakTideckast yacTh: PemnieHne THMOBBIX 3a/ad 1Mo TemMe «MeToabl CTPOK» ¢
IIPUMEHEHUEM METOJI0B KOHBepTaluu peructpa capitalize(), title() u np.,
OCHOBHBIX MeTOJ1I0B Ttorcka u 3ameHsbl rfind(), find() u 1p., OCHOBHBIX METO/IOB
KJ1acCU(UKaLUK CUMBOJIOB.

Tema 6.6. Ctpoku B mamstu komibtorepa. Tabmuma Unicode.

Teopernueckass yacth: IlpencraBieHne CTPOK B HaMmsTH KOMIIBIOTEpa.
3HaKOMCTBO ¢ PyHKIUEH chr.

[IpakTnueckas dacte: Pemenne TnoBbiX 3aad no teme «CTpOKM B MaMSITH
KOMITBIOTEPA» ¢ MpUMEHEHUEM (yHKUIUU chr.

Tema 6.7. Pemenue 3amad mo Teme «MeTOABI CTPOK»
Pemienune mpakTudeckux 3agad U pa300p THUIOBBIX OIIMOOK MpPHU PEUICHUU
MPAKTUYECKUX 3a]1a4 IO TEME.

Tewma 6.8. Utorosas paboTta 1o Teme MOJyJIsl.

Monyab (pa3nen) 7: «Iloab3oBarenbckue pyHknuu B Python»
Tewma 7.1. BBenenue B GyHKIUU.
[Tonb3oBaTenbckue (GYHKIMU U UX OTIMYHME OT BCTPOCHHBIX (PYHKIUH sI3bIKa
Python. Pemenue TumoBeIx 3ama4 o teme «BBeaeHue B PyHKIIUMY.

Tema 7.2. @yHkun 6€3 mapamMeTpoB.

Co3nanue moJIb30BaTENbCKUX (PYHKIUMN Oe3 mapameTpoB. PelmieHune THUTIOBBIX
3amau o teMe «DyHKuMU O€3 mapameTpoBy, CO3JaHue CBOUX (DyHKIHMI Oe3
apaMeTpoB.

Tewma 7.3. @yHKINMA ¢ TapaMeTpamMH.

Co3panue moab30BaTeIbCKUX (GYHKIMN ¢ mapameTpamu. PellieHue THUIOBBIX
3a7a4 1o TeMe «DYyHKIMM C MapameTpamMu», CO3JaHue CBOUX (YHKIUN C
napameTpamH.

Tewma 7.4. JlokanbHbIC U TTI00aTBHBIC (PYHKITHH.

JlokanpHbie mepeMeHHble. (OO07acTh ACHCTBUS JIOKATBHOW TEPEMEHHOM.
I'moGanpHBIe TIEpeMeHHbBIC. PellleHne TUMOBBIX 3ajad 1Mo Teme «JIokalbHbIe U
rJ100abHBIC (DYHKITHI.

Tewma 7.5. @yHKINH ¢ BO3BPATOM 3HAUCHHSD.
3HAaKOMCTBO C (PYHKIIHUSAMHU, KOTOPbIE MOTYT HE TOJIBKO MPUHUMATh MapaMeTphI,
HO ¥ BO3BpaulaTh ux. Pemnienne TMnoBbIx 3a7a4 no reme «DyHKIUU ¢ BO3BPATOM
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3HAa4YCHUA» C IPUMCHCHUCM KOMAH/bI return.

Tema 7.6. UToroBas pabota 1o TeMe MOTyJIs.
Pa36op ommOoOKk mpu pemieHny MPaKkTHYEeCKWX 3a1ad 1Mo Teme. PemieHue
MPaKTUYECKUX 3a]1ad.

Moayas (pa3zaen) 8: « AHAUBUAYATBHBIA WK IPYNNOBOI MPOEKT

Tewma 8.1. PaboTa Haj MTHAMBUAYATBHBIM WA FPYIIIOBBIM POEKTOM.
3HaKOMCTBO C TIOHATHEM «mpoekT». lloctaHoBKa 3amaum, pa3OueHue Ha
M0/133Ja41, pean3anus MpoeKTa.

Tewma 8.2. IIpe3zeHTarust mpoeKTa.

Opranu3auMoOHHO-NIeIArOrH4ecKe YCJIOBUSA pean3aunu
NMPOrpaMMbl

Y4eOHO-MeTOAMYECKOE 00ecTedeHHe POrPAMMbI

3aHATUSA [0 NPOrpaMME OPraHM30BAHBI 110 MPUHLHILY HENPEPBIBHOIO
oOyueHnus. B npouecce o0yueHust Ha pa3HbIX 3Tarax NPUMEHSIOTCS 1UaJOrOBbIN
METOJ] ¥ TPOOJIEMHBIN METOJ.

OCHOBHBIM ~ KpUTEpUEM  DPE3yJbTaTUBHOCTH  OOyYEHHUs  SBIAETCA
CIOCOOHOCTh 00YYaIOIIErocsi CAMOCTOATEIBHO PellaTh MOCTaBICHHbIE 3a4a4u.

[IpoekTHBI METOJ] — OCHOBHOM, T.K. OH MPUOIIKEH K NPAKTUKE U
[peanoiaraeT akTUBHYK HCCIEAOBATENIBCKYI0 UM TBOPYECKYHO AESTENBHOCTb,
KOTOpasl HalleJIeHa Ha PEIICHNUE YYallMMUCI KOHKPETHOU 3a/1a4u.

Eme onuH npumeHsieMblid METOJT — CAMOCTOSITENIbHBIE MCCIICIOBAHUS 110
BHIOpAaHHOM TeM€ C TPUBJICYECHHEM JPYTHX  YYaCTHUKOB  TPYMIbI
(mporpamMMupoBaHue J1I000r0 YPOBHS CIOKHOCTH, TPeOYIOLIME KOJIJIEKTUBHBIX
ycuinii). OCHOBHBIM KPUTEPUEM KOHTPOJIS SIBISIETCS CIIOCOOHOCTh yYalluXxcs K
OpraHu3allMd W IUJIAHUPOBAHUIO TMPU PEIICHWU MPAKTUYECKHX 3ajad,
CaMOCTOSTENIbHOM OLIEHKE pe3yJbTaTUBHOCTH JIEWCTBHM, BbIOOpa crocoba
JECACTBUMN.

OcHOBHOUW TOIXOM K OOyYEHHIO — JIMYHOCTHO-OPUECHTUPOBAHHBIN. B
HayaJsie o0yueHus neaaror (IMyTeM 3aJaHuil, HAOIIOACHUI) ONpeesieT YPOBEHb
IIKOJIbHBIX 3HAHUM, CHOCOOHOCTM M BO3MOXKHOCTH Kaxaoro pebenka. Ha
OCHOBAaHUHU JTOTO OIPEAESAIOTCS OCOOEHHOCTH B3aUMOJACUCTBUS C HUM U
CTENEHB CJIOKHOCTH BBINOJIHAEMOTO TPOEKTA.
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MaTepuajabHO-TeXHHUYECKOE 00ecTiedeHue MPOrpaMMbl

Peanuzanus mporpaMMbl  OCYIIECTBIISIETCSI B CHEIHMATHU3UPOBAHHOM
KJ1acce.

[Tometenre TODKHO OBITh OCHAIIIEHO B COOTBETCTBUU C TEXHUYCCKUMHU
HOpMaMH 0€30IMaCHOCTH.

O6opynoBanue, HEOOXOAUMOE ISl pealTu3allii Kypca:
000py1I0BaHHBIN YUeOHBIN KaOWHET;
HOYTOYKHU C MBIIIIKOH U JTIOCTYIIOM K ceTu IHTepHeT;
WHTEPaKTHUBHAS TTAHEIIb;
J0CKa MarHUTHO-MapKepHasi;
(HmIapT MarHUTHO-MapKEePHBIH;
KOJIOHKH (HAYIITHUKH).
[Iporpammuoe obecrieueHue:

° OTepallMOHHAs CUCTEMA;

° AHTUBUPYCHAS MIPOrPaMMa;

° O(pUCHBIC TTPUIIOKECHUS;

° IDE (nnm mHTErpUpOBaHHas cpea pa3padboTku) Python;
° WHTEpHET-Opay3epsl MOCISTHEH BEPCHH.

Pacxonnbie MmaTepualibl:

° MapKephbl JIsl MAaTHUTHO-MAapKEPHOH TOCKH;

° ry0OKa JuIsl MarHUTHO-MapKEPHON JTOCKH.

JlunakTudeckoe U ydeOHO-METOIMUECKOE 00ECIIEUeHHNE BKITIOUAET CXEMBI,
TEXHUYECKYIO JOKYMEHTAIINIO, BUICOPOJIMKY TEXHUUECKON TEMATHUKH.

Cnucok Jiureparypsbl

1. T'ypukoB C.P. OcHOBBI alropuTMHU3alMKd U MPOTPAMMHUPOBAHUS Ha
Python / C.P. I'ypukoB. —M.:«®opym», 2018 — 343 c.

2. loyceuM. «IIporpammupyemna Python» (Python Programming for the
Absolute Beginner) /M.loycen. — CIIb: «ITutep», 2016. — 416 c.

3. JIytn M. «M3yuaem Pythony», 4 uznanue, — Ilep. ¢ anrn. / M. Jlyti —
CII6: «Cumoallmroc», 2011. — 1280 c.

4. JliobanoBuu b. «lIpoctoii Python. CoBpeMeHHbI  CTUIIb
nporpammupoBanus» / b. Jlro6anoBuy. — CII0: «Ilutep», 2016. — 480 c.

5. IonsixoB K.}O. IlporpammupoBanue. Python.C++: yueObnoe nocobue /
K.1O. IlonsikoB. M.: bunom. JlabopaTtopus 3nanwuii, 2019. B 4-x T.

6. [Ipoxopenok H. «Python 3 u PyQt 5. Pa3zpabotka npunoxxenuit» / H.
[Ipoxopenok, B. [ponos. CII6: «bXB-Iletepbypr», 2019. — 832 c. 7.
Cammepdumnbn M. «Python na mpaktuxey, mep. A. Counkun / M.: «JIMK-
ITpecey, 2014. —338c.

Anexkmponnvie oopazosamenvHbie Pecypcol

1. HenTp onmaiin-ooyuenus «Pokchopm» http://foxford.ru/;
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2. HaunonanbsHbii OTKpBITHII YHuBepcuTer «AHTYUT»
http://www.intuit.ru/;

3. O6pa3zoBarenbHas waTGopMa U KOHCTPYKTOP OHJIaH-KypcoB Stepik.
https://stepik.org/course/67/syllabus;

5. OdunmansHas fokymeHTanus s3sika Python (docs.python.org).

6. Codeacademy.com

7. O6pazoBaTenbHas aT@opmMa U KOHCTPYKTOP OHJaiH-KypcoB Stepik.

https://stepik.org/course/58852/syllabus

Kaaposoe o0ecrieueHre nporpamMmMbl

Jns  peanuzanuyd  JaHHOM — MporpaMMbl  HEOOXOAUM  TeAaror
JIOTIOJTHUTEJIBHOTO 00pa30oBaHus, WMEIOIIMKM OIBIT MPernojaBaHus B 00JaCTH
IPOrpaMMUPOBAHHSL.
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Pabouasi nporpaMMbl BOCIUTAHUS

KanenaapHblii miiad BocnuraTeJibHO padoThl

OcHoBHbBIE HaumeHoBaHMe BOCIMTATEJIbHOI0 Meponipusitusi |/lara OTBeTCTBEHHbBIE
HanpaBJICHUS NMPOBeJIeHUs
BOCIIUTATEIbHOM
padoThI
I'pa:knancko- IIpoBenenune KBU30B, MOCBSIICHHBIX B Teuenne
NaTPUOTHYECKOEe  [FOCYJAapPCTBEHHBIM M HALIMOHAJIBHBIM IIpa3IHUKaM y4aeOHOro roga
Poccuiickou CDeI[epaulzml:
- Jlenb IToOepr
- lenb Poccuiickoit Hayku
1 B cOOTBETCTBUY C IPUMEPHBIM KaJIeHAaPHBIM IJIAHOM BOCIIUTATENIbHOMN
pabotsl Ha 2022 2023 y4eOHSIi rof, yTBEpKACHHBIM 3aMecTHTeIeM MHUHICTpa
npocsenienus: PO I'pudossim JILE. 10.06.2022r.
JdyxoBHO — IIpoBeneHre KBU30B, IOCBALLIEHHBIX, IAMATHBIM B teuenue
HPAaBCTBEHHOE natam U coObITusiM Poccuiickoit ucropuu u yueOHOro roaa
KYJTbTYpPBIZ
2 B COOTBETCTBHH C IPHUMEPHBIM KaJICHIAPHBIM [UIAHOM BOCIIUTATEILHOM
pabotsl Ha 2022 2023 yueOHBbII IO/, yTBEPKICHHBIM 3aMecTuTeIeM MHUHUCTpa
npocseuenusi PO 'pubossiv JILE. 10.06.2022r.
CounaybHo- [lpuBneyenne  BHMMaHUS  oOydarommxcs K| B Teuenue
JINYHOCTHOE [IEHHOCTHOMY AacCIeKTy HW3y4aeMbIX Ha 3aHATHSIX| y4eOHOro roja
ABJICHUM, BOCIHPUATHE  COLMAIBHO  3HAYMMOU
uHpOpMalMK, WHHLIUUPOBAHHE €€ OOCYXICHUS,
BBICKA3bIBaHUs YYAIIUMKCS] CBOETO MHEHUS
becenpl 0 310poBOM 00pase KU3HH B teuenue
yueOHOro roja
[ToGyxxnenne  oOyuarommxcss K  coOmroneHuto| B Tedenue
OOLIENPUHATBIX HOPM TIOBEICHHUSA, OOIIEHUs co| yueOHoro roja
cTapmiMMH  (1eJaroraMM) W CBEPCTHUKAMU,
IIPUHLIMIIOB yueOHOI JUCLIUIUTUHBI u
CaMOOpraHU3aIH1
Camoananus, CaMOOIICHKA JeATETbHOCTH U ITocne
pe3yabTaToOB 3aBEPLLICHUS
MEPOIPUATHI
IIpodopuenra- Meponpusrtus ko «/[Hro nporpammucra B Poccum». 13 cents6ps
IHMOHHOE, 2024 r.
npogeccuoHaIbHO-
JIMYHOCTHOE
Meponpusituss ko Bceepoccuiickomy — dectuBamio| 7-9 okTa0pb
«Hayka 0+», B COOTBETCTBUH C 2024 1.
Ilmanom mnposenenuss B Poccuiickoit deneparuu
[ecsaTuneTus HayKu U TEXHOJIOTHN
Opranuzanus u mposeaeHue npodoprenTannonnsix| Geppans 2025,
BBICTABOK, sIpMapok mpodeccuii, tematnyeckux| HWions 2025

MpoOPHUEHTAIIMOHHBIX MMAPKOB
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OcHoBHBbIE HaumeHnoBaHue BociuTaTeJbHOro Mmeponpusitus |Jlara OTtBercTBEHHBIE
HaINpaBJIeHUs NPOBeeHHSA
BOCIIUTATEIbHOM
padoThI
VYuyacTtue B paboTe BCepOCCUICKUX B teuenue
po(OPUEHTAIMOHHBIX TPOEKTOB, CO3/IaHHBIX B yuebHOTro rosia
cetu MIHTEpHET: IPOCMOTD JIEKLUH, peLIeHue
yueOHO-TPEeHUPOBOYHBIX 3a/1a4, yUaCTUE B MacTep-
KJIACCaX, MOCELIEHUE OTKPBITHIX 3aHATUN
DKCKYpPCUU HA IPEIPUATUSA U YUPEKICHUS B teuenue
ropoJia, Jarolue MKOJIbHUKAaM HauyalbHble y4eOHOTro rosia
MIPEJICTaBJICHUS O CYIIECTBYIOMIMNX podeccusix
Bocnnranme VYuyacTue B peruoHainbHbIX U Beepoccuiickux B Teuenue
NMO3HABATEJIBHBIX  |KOHKYPCHBIX MEPOIPUATHUAX yueOHOro roja
HHTEpecoB
WuunuupoBaHue 1 Mojiep>kKa UCCleoBaTenbckoil/ | B Teuenue
IPAKTUKOOPUEHTUPOBAHHOMN AESITEIbHOCTU yueOHOro roga
IIKOJIbHUKOB B paMKax peajiu3aluy UMHU
WHIUBUIYAJIbHBIX U TPYIIIOBBIX
HCCJIEIOBATENLCKUX/TPAKTUUYECKHUX ITPOEKTOB
JKoJI0THYeCKOe VYyacTue B 3K0JIOTHYECKUX aKIUAX B Teuenue
yueOHOro roja
Pabora ¢ Poaurensckue codpanus Cents16pb
poauTeAMH 2024 1.,
sHBapb 2025 1.
Mmait 2025 r.
HNHdopmaninoHHOE OMOBEIIEHHE Yepe3 YaThl B B Teuenne
MECCEHKEpax yueOHOro roaa
JcTeTnYecKoe Coznianue 3CTeTUYECKOM cpe/ibl B y4eOHBIX B Teuenue
KaOHHeTax yueOHOro rojia
CoOpbITHiiHOE 0(hOpMIIEHHE TPOCTPAHCTBA IPU B nepuonel
NPOBEIEHUN KOHKPETHBIX COOBITUH (IIPa3THUKOB, IIPOBEICHUS
LIEPEMOHHI, TBOPUYECKUX BEUEPOB, BHICTABOK, COOBITHIA

coOpaHHii U T.II.)
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