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Mporpamma pa3paboTaHa B cootBeTcTBUN ¢ PFOC COO



MoAcHMUTeNbHaA 3anncka

Mporpamma Kypca «W/CKYCCTBEHHbI WHTENNeKT» cocTaBneHa ana 10-11 knacca B
cooTBeTcTBUM C TpeboBaHMAMU PTOC COO, ¢ yyeTOM NPeeMCTBEHHOCTM MPOrpaMM HayasbHOro,
OCHOBHOIO M cpefHero obuiero obpa3oBaHUsi, Ha OCHOBE HOPMATUBHbLIX MPAaBOBbIX aKTOB W
WNHCTPYKTUBHO-METOAUYECKNX [OKYMEHTOB.

Lenb n 3agadn Kypca. [NaBHaa Uenb Kypca — ABNAETCA pasBUTUE Yy Yyyalluxcs
YCTONUMBOIrO MHTEpeca K OCBOEHWIKO [aHHOW 06n1acTv 3HaHWA M (hopMupoBaHMe 6a30BbIX
3HaHWI 0 HayKe O [aHHbIX WU MalMHHOM O6Yy4YeHUW, a TakKxKe 0 MHOroobpasum cgep ux
NPUMEHEHMS.

3afjaum:
— Pa3BuTue npeacTaBfeHUn 0 MHOroo6pasun NOAX0A0B B pa3paboTKe MCKYCCTBEHHOIO
WHTENEKTA, X BO3MOXHOCTAX U OrpaHNYeHnsX.

—  &dopmupoBaHMe 3HaHWIA O COBPEMEHHbIX MEPCNEKTUBHbLIX HampaBneHUsaX W 0
Pa3IMYHbIX  MOAXO0AAaX MOAENNPOBAHUS  WHTENNEKTYaIbHON  AesTeNbHOCTU; O
HEMPOHHbIX CETAX U PeleHnn 3aaay ¢ MX UCMOb30BaHNEM; O MalUWMHHOM 06YYeHUN 1
cthepax ero NpMMeHeHus.

— PasBuTue y yyalmxca yMeHUiA NpoeKTUPOBaHUA 1 peann3auum Mogen MaHHOro
06yyeHuns Ha Python, KOMMYHMKaALMOHHBIX YMEHUIA N HAaBbIKOB paboTbl B KOMaHze,
YMEHUI CaMOCTOATe/IbHOM paboTbl MU OpraHM3aLoHHONM KyNbTypbl.
peasibHOCTN U JOMOSTHEHHON peanbHOCTK.

Mporpamma npefHasHavyeHa A8 NPOLO/IKEHUS O00Y4YeHWs OCHOBaM WCKYCCTBEHHOMO
WHTENNeKTa W OPMEHTMPOBAHA Ha aHanu3 [aHHbIX, BBefeHWe B MaluMHHOe O0by4yeHue Ha
yrny61eHHOM ypoBHe. 3a nocnefHne AecATUETUS BO MHOMMX 06/1acTAX HayKu U UHAYCTpUK
CTaNn HakannuMeatbCs 060/bluMe 00beMbl AaHHbIX, a TakXke CTaluM pa3BMBaTbCA MeTOLbl
MallMHHOro 00y4YeHus, MO3BONAIOLLIME U3BMEKATb U3 3TUX AaHHbIX 3HAHWUA U 3KOHOMMUYECKYHO
nosb3y.

EfuHbIM cogepXaHnem KypcoB 6a30BOro M Yrny6/eHHOro ypoBHeW ABNAKOTCA OCHOBbI
nporpaMmmupoBaHns Ha Python, aHanu3 paHHbiX Ha Python. [Onsa yrny6neHHoOro YypoBHA
nporpammoi npeaycMOTPEHO BBefeHMe B MalLMHHOe 06yyeHne Ha Python. OcHoBononararoLel
TEMOI SBNSETCSH BBeAeHME B nporpaMmupoBaHue Ha Python. CdopmupoBaHHble Yy yvalynmxcs
3HaHWA U YMeHUs B 061aCTU NporpammmnpoBaHuns Ha Python 6yayT B faibHenLeM NCNob30BaHbl
Npu U3y4YeHUN aHasM3a AaHHbIX Ha CTYMEHW OCHOBHOro 06Lero o6pas3oBaHWA M MALLUVHHOIO
0by4yeHMs Ha CTyneHW cpefdHero obuwero obpasoBaHusa. Data Science - ofHa M3 caMbIX
MPOrpeccuBHbIX 06nacTeil B NporpaMMMpoOBaHUK cerogHs, a Python - camblli nonynspHbii un
pacnpoCTPaHEeHHbIN A3bIK, UCMOMb3YeMbI AN aHanu3a AaHHbIX. He yanBUTENbHO, YTO ABe 3Tu
06/1aCTV  3HAHWA aKTMBHO MW3y4yaloTCa U MNPUMEHAKDTCA CcreynanucTaMmn Ans MocTPoeHus
NPeAVKTUBHbLIX MOZenen, Busyanmsauum u paboTbl C AaHHbIMU. Kypc MO3BOMMT y4alluMmcs
OCBOWTb OCHOBHbIE WHCTPYMEHTbI paboTbl U MPUCTYNUTbL K NMOCTPOEHUIO MOAeneli n paboTe ¢
JaHHbIMK. B xoae ocBoeHUs y4yebHOro MaTepumana Kypcay yyawmnxcs hopmMmnpyeTcs yCTonYmnBbIi
WHTEPeC K N3yUYeHUIO JaHHOM TeMbl U 3aK/afbliBaeTca 6a3a 41s NPOA0/HKEHNUS N3YyUeHUs METOLO0B
MaLLUMHHOIo 06y4YeHMs Ha CTYNeHn cpefHero obulero obpasoBaHus.

Mporpamma pa3paboTaHa B COOTBETCTBMM C OAHWM W3 ANAAKTUYECKMUX MNPUHLMUMNOB -
NPUHLMNOM MpeeMcTBeHHOCTU. CofgepxaHue nporpamMmmbl Haxo4MTCA B TECHOW CBS3M C
maTepuanom ANns Hava/lbHOro obuiero o6pa3oBaHuUsi, a TakKXe SBMAeTCA HeobXoAMMbIM ANs
nocnefytoLWero n3yyeHns Ha CTyMNeHU CpefHero obuiero obpasoBaHMs. ITO — NUHUA A3blKa



nporpammupoBaHus Python, ocBoeHMe KOTOPOro HauMHaeTCcs B OCHOBHOW LUKOME, U CKBO3Has
JIMHNA MALLIMHHOIO 00YYeHUsi, OCBOEHME KOTOPOro HauMHaeTCs Ha NponeLeBTUUYECKOM YPOBHE B
Haya/ibHOM 1N OCHOBHOM LLUKOMe 1 NPOAO/MKAEeTCA [Jasee B CPeAHEN LUKONe.

K 3aBeplueHVt0 06y4eHMs MO nporpamme yyalinecs AO/MKHbl NOHUMAaTb aKTyaslbHOCTb
aHafnm3a [aHHbIX, ero OCHOBHble 06N1acTV MPUMEHeHWs W MeToAbl peanu3auuun. [porpamMma
npegnonaraeT, YTO Yy yyawmxca 6yaetr chopMUpoBaHO LENIOCTHOe MpeAcTaBieHne 06 aHanmse
[aHHbIX, peanusauny MeTOLOB aHann3a JaHHbIX Ha A3blke Python, ero cdepax npumeHeHus.

[aHHbIi Kypc onupaeTcs Ha (hyHAaMeHTaNlbHble AWAAKTUYECKME MPUHLMMNbI, Takue Kak
NPaKTUKO- OPUEHTUPOBAHHOCTb, HAYYHOCTb W LOCTYMHOCTb, LLeNOCTHOCTb Y HENPEPbIBHOCTb, a
TaKXe WHHOBaLMOHHblIE METOAbl MNPOBNEMHO-Pa3BMBAIOLLErO U CMELIaHHOro 06yyeHus,
NMPOrpamMMHO-NPOEKTHOr0 U WUCCNef0BaTe/IbCKOro MOAXOA0B. B KOHUe KaXZoro Yypoka
MPUCYTCTBYIOT BOMPOCbI U 3afaHWs, MHOTME M3 KOTOPbIX OPUEHTMPOBAHbI HA KOJIEKTUBHOE
06CyXaeHune, ANCKYCCUN, BbIPAGOTKY KOJINEKTUBHOIO MHEHMS.

Ocob0e MeCTO B peanusauuv NporpaMMbl OTBOAMTCA BMAEONEKLMUAM, OHMaiH-pecypcam,
TpeHaxkepam. Bce 310 co3faeT HeobxoAMMble YCNOBUA A48 POPMMUPOBAHUSA CAMOCTOATE/IbHOCTU B
NNaHUPOBaAHUN Y4ebHON [eATeNbHOCTM, B OpraHu3auuMuM  y4yebHOro COTpyAHWYeCcTBa, B
pacrnpegeneHnn ponield Npu peweHnn y4vebHbIX 3agady v npobnem. HeoTbemnemol 4vacTbio
nporpammbl ABASETCA NPOEKTHAA AeATeNbHOCTb 00YyYaroLLMXCA.

3yyeHne pas3finyHbIX acnekToB aHain3a [aHHbIX MO3BOMUT CHOPMUPOBATL Y Yyalmxcs
CMOCOOGHOCTb K aHa/IMTMYECKOW W MPOrHOCTUYECKON [fesTenbHOCTW. [loMCK OTBETOB Ha
nNpo6feMHble  BOMPOCHI,  pelleHWe  Npo6MAemMHbIX W WUCCNefoBaTeNlbCKUX  3afjaHui,
WHTErpupoBaHHbIX B COLEPXXaHWe, Hanpas/eHO Ha (hOPMMPOBAHUE Y YYalUMXCH Lef0CTHOro
CUCTEMHOMO MbILINEHNS, KOTOPOE MO3BOSIMT UM OLEHUTb CHOPMUPOBAHHbIA KPYr MOCTOAHHbIX
WNHTEPECOB M OCYLLECTBUTb OCO3HAaHHbIN BbIGOP Aa/ibHelLeil 0bpa3oBaTenbHOW TPAeKTopun 1
NpogecCMoHaNbHOro caMmoonpeaeneHuns.

MecTo Kypca. Ha nsyuyeHune kypca «/CKycCTBEHHbI MHTeNNeKT» B 10 Knacce oTBOAMTCS
34 yacos u3 pacyeta 1yac B Hegento. B 10 knacce oTBOAUTCA 34 4acoB U3 pacyeTa 14ac B HEAeNto.

KonnyecTBo 4acoB Bcero 68 yacos, B Hegeso 1 yac

LIeHHOCTHbIe OPUEHTUPLI COAEPXKaHUA N peann3aumm nporpamMmmbl

CofepXaHve nporpamMmMbl  HOCUT MEXAUCLUMNINHAPHLIA  XapakTep. ECTeCTBEHHbIM
06pa3oM BbIFNALUT €ro BO3MOXHas WHTerpauus C AUcuunavHamy npefMeTHoW o06nactu
«MaTematuka u MHgpopmaTuka». Pa3BUTME NOMMYECKOr0 W afirOPUTMUYECKOTO MbILLIEHWNS,
OCyLLeCTBASIEeMOe Ha YpoKax Mo 3TUM AUCUMNAUHAM, CAYXUT 3agade (HOpMUPOBaHMS
Heo6X04MMO OCHOBbI, HA KOTOPOW B AasibHenLleM 6yaeT OCYLLeCTB/IeH Nepexos K MallMHHOMY
006y4YeHMI0 Ha CTYMeHW cpeaHero obLero o6pasoBaHums.

Uepe3 MCNonb30BaHWe pa3fiMyHbIX faTa CeTOB M aHaIU3 AaHHbIX CUHTE3UPYHOTCSA 3HaHUS
N YMEeHUA yyalmnxcs, nosyyeHHble UMY Ha YpoKax reorpaum, Qusnkmn, 61onorum n pyrux.

HeoTbemnemoi 4acTbio NpPorpaMMbl ABMSETCA peanm3alms NPOeKTHOro MeToda 00yyeHus.
MporpaMmMoil MpeayCMOTPEHO BbIMOSIHEHME TaKUX MNPOEKTOB Kak «CTaTUCTUYECKUA METO[,
aHafnm3a [aHHbIX», «Pa3/fIMyHble BapuaHTbl MPOrpaMMMpPOBaHUA LUKIUYECKOr0o anroputmar,
«Havana nporpammupoBaHus Ha Python». TMpoekTbl MO CBOEN AWAAKTUYECKOW CYLLHOCTU
HaueneHbl Ha (hOpMMpPOBaHME CMOCOOHOCTEN, MO3BONAOWMX IPPEKTUBHO [AeicTBOBaTb B
peasibHOM >KWU3HEHHON cuTyaumn. O6nagas wMmK, Yydalmeca MOryT afanTupoBaThCca K
N3MEHAIOLWMMCA YCNOBUAM, OPUEHTUPOBATbCA B pPa3HOOOpasHbIX CUTyauusx, pabotaTb B
KOMaHze.



Mpwn paboTe Haj NMPOEKTOM MOSBASETCS UCKNHOUMTENbHAS BO3MOXHOCTb (POPMUPOBAHUS Y
yyallMxcs KOMMETEHTHOCTU paspelleHns npobnem (MOckKonbKy 06s3aTefilbHbIM YCNIOBUEM
peann3alym MeToAa NPOEKTOB B LUKOME SIBMSIETCA PELUEHME Yyalmmcs COGCTBEHHbIX Npo6iem
CpeAcTBaMM  MpPOeKTa), a TakkKe OCBOEHME CMOCOBOB  [AeATENbHOCTW, COCTaBASIOLLMX
KOMMYHUKATUBHYH U MHDOPMALMOHHYH KOMMETEHTHOCTM.

MnaHnpyemble pe3ynbTaTbl 0OCBOEHUS YYEOHOI0 Kypca
®IOC ycTaHaBnMBaeT TpebOBaHMS K pe3yfibTaTaM OCBOEHUS 06yvatowUMmUcs OCHOBHOM
obpa3oBaTenbHOM MporpaMMbl CpeAHero o6Lero o06pas3oBaHWs: SIMYHOCTHLIM pe3ynbTaTam;
MeTanpeAMeTHbIM pesynibTaTtaM; npegMeTHbIM pe3y/bTaTam.

JINYHOCTHbIE pe3ynbTaThl

NINYHOCTHbIE  pe3ynbTaTbl  OTPaXakwT TOTOBHOCTb U CMNOCOBHOCTH  0OYy4aroLLMXCH
PYKOBO/CTBOBATHLCSA CHOPMUPOBAHHOW BHYTPEHHEN NO3ULMEN IMYHOCTU, CUCTEMOW LIEHHOCTHBbIX
OpUeHTaLMin, MO3UTUBHbLIX BHYTPEHHUX YOEXAEeHWA, COOTBETCTBYHOLUNX TPaLULMNOHHBIM
LLEHHOCTAM POCCUIACKOro 00LLECTBa, pacLupeHne XU3HEHHOTO OMbiTa U OMnbiTa AeATeNbHOCTH B
npouecce peanusauun  CpefcTBaMuM  y4YebHOro  npeametra  OCHOBHbIX — Hanpas/ieHWi
BOCMUTATE/IbHOWN [eATe/IbHOCTU.

B pesynbTate M3yyeHUs Kypca BHEYPOUHOMN [eATeNbHOCTU Ha YpPOBHe CpeAHero obuiero
obpa3oBaHua y obyyarouerocs 6yayT chopMmpoBaHbl Creaytoue IMYHOCTHbIE Pe3y bTaThbl:
1) rpaxkfaHcKoro BocnmTaHus:

- 0CO3HaHWe CBOUX KOHCTUTYLMOHHBbIX MNpaB M 0053aHHOCTEN, yBaXKeHWe 3akoHa U
npasonopsanka, cobnofeHe 0CHOBOMOMNArakLWwmx HOpM NHPOPMAaLMOHHOTO fpasa U
NH(OPMaLNOHHON 6e30NacHOCTY;

- TOTOBHOCTb MPOTMBOCTOATL UAEONOrNM IKCTPEMU3MA, HaLMOHaIM3Ma, KceHodoouu,
AUCKPYMUHAUMM N0 COUMaNnbHbIM,  PEeUrMo3HbIM,  PacoBbiM,  HaLWMOHAa/bHbLIM
npu3Hakam B BUPTYa/ibHOM MPOCTPAHCTBE;

2) NaTpuoTMYeCKOro BOCNUTaHUSA:

- LLEHHOCTHOE OTHOLUEHMEe K WCTOPMYECKOMY Hacneauioo, LOCTMXeHuAaMm Poccun B
HayKe, UCKYCCTBE, TEXHONOrNAX, MOHUMaHUe 3HaYeHUs UCKYCCTBEHHOMO MHTENEKTA
B XXM3HW COBPEMEHHOro 006LLeCTBa;

3) AYXOBHO-HPaBCTBEHHOI0 BOCMNUTAHUA:

- C(hOpMUPOBAHHOCTbL HPABCTBEHHOIO CO3HaHWSA, 3TUYECKOr0 MNoBeAeHUS;

- CMOCOBGHOCTb OUEHMBaTb CUTyauUMd U MPUHUMATb  OCO3HAHHbIE  peLUeHWs,
OPUEHTMPYACb Ha MOPa/IbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTU, B TOM YUC/e B CETU
VHTepHerT;

4) 3CTEeTUYeCKOro BOCNUTaHUA:

- 9CTeTUYEeCKOe OTHOLUEHME K MWUPY, BKIKOYasAs 3CTETUKY Hay4yHOro U TeXHUYeCKOro
TBOPYECTBA;

- CMOCOBGHOCTbL BOCNPUHUMATL Pas3/iMyHble BUbl UCKYCCTBA, B TOM YMC/Ie OCHOBAHHOIO
Ha MCMNO/b30BaHUN MHDOPMALMOHHBLIX TEXHONOTUIA;

5) (h3n4ecKoro BOCNUTaHMUS:

- Cc(hOopMUPOBAHHOCTbL 340pOBOr0 WM 6e3onacHoro ob6pasa >KWU3HW, OTBETCTBEHHOIO
OTHOLUEHMS K CBOEMY 3[0pOBbl0, B TOM 4uC/e 3a CYET cobntofeHus TpeboBaHWiA
6e30nacHO 3KcnayaTauuMm CpeacTB UH(POPMALMOHHBLIX U KOMMYHWUKALMOHHBIX
TEXHOMOMUA;



6) TPyZ0BOro BOCMUTAHUS:

FOTOBHOCTb K aKTMBHOW  AEATENIbHOCTM  TEXHOMOrMYECKOM W coumanbHON
HanpaBNeHHOCTW, CMOCOBGHOCTb WMHULMMPOBATb, MNaHMPOBaTb WM CaMOCTOSTENbHO
BbINOMHATbL TaKyl0 AeATeNIbHOCTb;

NHTEpec K cthepaM NpodeccroHanbHON AeATeNbHOCTU, CBA3aHHbLIM C MH(DOPMATMKONA,
NporpaMmMmpoBaHMEM W WH(POPMALUOHHBIMA TEXHOMOTMSAMU, OCHOBAaHHbIMW Ha
AOCTMKEHUSX HAY4YHO-TEXHWYECKOro Mnporpecca, YMeHue COBepllaTb OCO3HaHHbIA
BbI6Op OypayLueli npogeccun 1 peasin3oBbiBaTb COOGCTBEHHbIE XXMU3HEHHbIE NaHbI;
FOTOBHOCTb M CMOCOOGHOCTb K 06pa30BaHUI0 M camoobpa3oBaHWi0 Ha MPOTHXKEHUU
BCEW XKU3HN;

7) 3KONOTMYECKOro BOCMUTAHWS:

0CO3HaHWe rnobanbHOro XxapakTepa 3K0MOrMUYECKUX NpPo6iem 1 NyTel NX peLleHns, B
TOM 4uC/e C YY4ETOM BO3MOXHOCTEN UCKYCCTBEHHOTO MHTEN/EKTA;

8) LLleHHOCTM Hay4YHOro no3HaHus:

chOpMMPOBAHHOCTb MWPOBO33PEHMS, COOTBETCTBYHOLLETO COBPEMEHHOMY YPOBHIO
PasBUTUS HayKW, AOCTVXKEHUSM Hay4YHO-TEXHWUYECKOro Mporpecca 1 06LLeCTBEHHOM
MPaKTVKK, 3a CYET MOHUMAHWS PONU UHHOPMALMOHHbIX PECYPCOB, UH(OPMALMOHHBIX
MPOLECCOB N MHOPMALMOHHBIX TEXHOMOTUIA B YCNOBUSX LIM(POBOI TpaHCHopMaLMm
MHOTUX chep XXWU3HU COBPEMEHHOTO 06LLECTBa;

(hopMMpOBaHME Y Yyuallerocs MHTepeca K AOCTMDKEHWSIM HayKu U TEXHONOrMU B
061aCTN NCKYCCTBEHHOIO MHTENNeKTa

0CO3HaHWe LEHHOCTW HayYHOI AeSTENbHOCTM, FOTOBHOCTb OCYLLECTBASTH MPOEKTHYHO
1 UCCNefoBaTeIbCKYH AeATeNbHOCTb MHAVBUAYANLHO U B rpynne.

B npouecce [AOCTUXEHMSI NIMYHOCTHBIX Pe3yNnbTaTOB OCBOEHMSI Mporpammbl MO
MH(opMaTMKe Yy  0OyYaloLMXCS  COBEPLUEHCTBYETCS  3MOLMOHA/bHBIA  WHTENNEKT,
npeanonararowwmnii chopMmnpoBaHHOCTb:

CaMOpPery/MpoBaHus,  BK/OYAOLWLEr0  CaMOKOHTPOMb,  YMeHMe  MNPUHMMATb
OTBETCTBEHHOCTb  3a CBO& MOBEfEHME, CMOCOBHOCTb  afanTMpoBaTbCs K
3MOLMOHA/BbHBIM M3MEHEHWSIM U MPOSBNATb TMOKOCTb, ObITb OTKPbITHIM HOBOMY;
BHYTPEHHE MOTMBAL MK, BKNIOYAIOLLEN CTPEMIEHNE K AOCTUXKEHUIO LiENIN U yCrexy,
ONTUMMW3M, MHULMATUBHOCTb, YMEHWE [1e/iCTBOBATb, NCXO/AS U3 CBOMX BO3MOXHOCTEN;
3MnaThK, BKIKOYAKLWEA CNOCOGHOCTL NMOHMMATb 3MOLMOHAIbHOE COCTOSIHME APYTUX,
YUNTbIBaTb €ro MpW OCYLLECTBNEHUN KOMMYHMKALMI, CNOCOGHOCTb K COYYBCTBUIO U
COMEepPEeXMBaHWIo;

coLManbHbIX HaBbIKOB, BK/IOYAKOLMX CMOCOGHOCTb BbICTPaMBaTh OTHOLLEHWS C
APYTMU NIOAbMU, 3360TUTLCS, NPOSBAATL MHTEPEC W paspeLlaTb KOH(INKTDI.
(hopMMpoBaHME Yy yuvallerocsi YCTaHOBKM Ha OCMbIC/IEHHOe WU 6Ge3onacHoe
B3aMMO/ENCTBINE C TEXHOMNOTMAMM W YCTPOICTBAMU, peasn30BaHHbIMU Ha OCHOBE
MPUHLMMNOB NCKYCCTBEHHOIO MHTEN/EKTA.

npruo6peTeHMe OMbiTa TBOPYECKONW AeATeNbHOCTU, ONMpatoLLeiics Ha NCMOoNb30BaHNe
COBPEMEHHbIX WH(OPMALMOHHbLIX TEXHONOTWA, B TOM YMCNe WCKYCCTBEHHOIO
VHTENNeKTa.

(hopMMpOBaHME Yy y4allerocs yCTaHOBKM Ha COTPYAHMYECTBO M KOMaHAHYH paboTy
Npv PeLLIeHnn nccnefoBaTeNnbCKMX, NPOBIEMHbIX U N306peTaTeNbCKUX 3aau.



MeTanpefMeTHbIe pe3y/bTaTbl

- YMeHue paboTaTtb C MHOpMaLMeR, aHann3MpPoBaTb U CTPYKTYPUPOBATb NOMYYEHHbIE
3HAHUA 1 CUHTE3MPOBaTb HOBbIE, YCTaHaBNNBATb MPUYMHHO-C/IEACTBEHHbIE CBS3M.

- YMeHUs 00bACHATL ABNEHUS, MPOLECCHI, CBA3W U OTHOLUEHWUS, BbISIBASEMbIE B XOA€
no3HaBaTeNbHOM 1 UCCNeA0BaTe/IbCKON AeAaTeIbHOCTH.

- YMeHuve aenaTb BbIBOAbl HA OCHOBE KPMUTUYECKOTO aHann3a pasHbiX TOYEK 3peHWS,
NOATBEPXAATb MX COBCTBEHHOI

- apryMmeHTaumein uam camocToaTeNbHO NONYYEHHbIMW aHHBIMU.

- YMeHMe  aHanu3upoBaTb/penekcupoBaTb ONbIT  WUCCNeAoBaHNsA

(TeopeTMYecKoro, aMNUPMYEcKOro) Ha OCHOBE MNPEANOXEHHOW CUTyauuu, NOCTaBNEHHON

Lenm.

- YMeHMe CTPOMTb pacCy>X/eHne Ha OCHOBE CPaBHEHUS NPeAMETOB W ABMEHWIA.

PerynatusHble YY[:

- YMeHune 060CHOBbLIBATb LiEN1EBbIE OPUEHTUPBI Y NPUOPUTETHI CCbIIKAMU Ha LIEHHOCTM,
yKa3blBas 1 060CHOBbIBasi NIOTUKY.

- YMeHMe  nnaHUpoBaTb HeobXxoAnMble JeicTBMs B COOTBETCTBUM C
y4ebHOl M Mo3HaBaTe/IbHOM 3aAa4yeli U COCTaBNSATb afOPUTM UX BbIMOSTHEHNS.

- YMeHVe onucCbIBaTb CBOI OMbIT, 0DOPMAAA ero A5 nepegayn Apyrum aam B Buge
TEXHOMIOTUN peLLeHNs NpaKTUYecKnX 3afay onpeaeieHHoro Knacca.

- YMeHue BbIOMpaTb U3 MPEA/IOKEHHbIX BapWaHTOB U CaMOCTOATE/IbHO WCKaTb
cpefcTBa/pecypcbl AN pPeweHus 3aadun/goCTMKEHUS Lennm B XOA4e WCCefoBaTeNbCKOM
[eATENbHOCTM.

- YMeHMe MpUHMMaTb PelleHne B WUIPOBOA W y4YeBHOW CUTyauum W HECTM 3a HEro
OTBETCTBEHHOCTb.

KoMMYyHMKaTUBHbIe YY[]

- YMeHwue B3anMOLeNCTBOBaTb B KOMaH/e, YMeHVeM BCTyNaTb B AManor U BeCTU ero.

- YMeHwue cobnofatb HOpMbl Ny6MYHOW peyn, perfiameHT B MOHO/Ore U AUCKYyCCUN B
COOTBETCTBUMN C KOMMYHUKATUBHOW 3afaqeil.

- YMeHue onpegensatb CBOW [EWCTBMA W [AeACTBMSA MNapTHEPOB ANS NPOAYKTUBHOW
KOMMYHUKaLWW.

- YMeHVe NpuXoanTb K KOHCEHCYCY B ANCKYCCUN UM KOMAHAHOW paboTe 1 0 pa3nyHbIX
NoAXo4ax K MOAe/IMPOBaHNIO UHTENNEKTYalbHOW AeATeNIbHOCTH.

MpeaMeTHble pe3y/ibTaThbl

- WwmeTb npefcTaBneHnMe O COBPEMEHHbIX W MEPCREKTUBHbIX HaNpPaBieHMsX
MOAENNPOBaHNA NHTENNEKTYaIbHOW AeATeIbHOCTM M 0 Pa3/IMYHbIX MOAX0AaX K MOAENNPOBAHUIO
WHTENNEKTYaNlbHOW AeATeNIbHOCTH.

- YMeTb NpUBOAMTbL MNPUMEPbI PeLUeHUs Pas3fiMyHbIX 3ajay C WCNO/b30BaHUEM
HEMPOHHBIX CeTein.

- VmeTb npeacTaBneHne 0 Hayke 0 faHHbIX.

- YMeTb BbINOMHATL MEPBUYHbIA aHanM3 AaHHbIX Ha Python ¢ mcnonb3oBaHuem
o6nbnunotek Pandas, Matplotlib, NumPy,

- BM3yanM3upoBaTb faHHble, WCKaTb B [aHHbIX  3aKOHOMEpPHOCTU, peLlaTb
npakTU4YecKne 1 nccnefoBaTenbCKue 3afaqm No aHann3y faHHbIX.



- VmeTb npefcTaBneHWs 0 MHOroobpasun noAgxoAoB B pa3paboTke WMCKYCCTBEHHOro
WHTENNEKTa, MX BO3MOXHOCTAX M OrpaHWYeHUsX; O MalMHHOM O00y4yeHWM W cdepax ero
NPUMEHEeHNA

- YMeTb 00BbACHATL pasHULLY MeXAy MallUHHbIM 06YYeHUEM C yuuTenem v 6e3 yuutens.

- BbisiBnATL ¥ hopMynupoBaTh 3afayy MALMHHOINO 06YyYeHWs AN1F Pas3finyHbIX chep
YXU3HW YeNoBeKa 1 B COOTBETCTBUM C peasibHbIMU NOTPEOHOCTAMM

- WmeTb npeactaBneHns 0 HeJ00OYUYEHHbIX M MepeobyyYeHHbIX MOLENAX MALLUMHHOIO
06yYeHUs, YMeTb BbISIBNATb NPo6aeMbl N0 XapakKTePHbLIM NMPU3HaKaMm 1 3HaTb CNOCOoObl 60pbObLI €
nepeobyyeHnem 1 Hegooby4YeHEM MOAENEN.

- VIMeTb npefcTaBneHms 0 CyLWHOCTN paboTbl MOAENN Knaccupukaymm o6beKToB; 06
MCMOMb30BaHNMN JEePEBLEB PELLEHNI B MALUMHHOM 06YyYeHUN.

- YMeTb co3faBaTb MOAENN NMHEHOW perpeccum Ha Python ¢ nomouiblo 6nbnanoTek
pandas, numpy u sklearn.

- YMeTb NPOeKTUPOBaTb U peann3oBbiBaTb MOAEN MallMHHOIO 06y4eHms Ha Python
C MOMOLLbIO MHCTPYMEHTOB 61bnmoTekn sklearn.

CofepxxaHne nporpamMmmbl
Mogaynb (pasgen) 1. AHanu3 gaHHbIX Ha Python

Tema 1.1. HayKa 0 faHHbIX. CTPYKTYpbl faHHbIX. [laHHble, HayKa O JaHHbIX, OTKPbITbIE
[aHHble, UCTOYHUKMN JaHHbIX, CTPYKTYPbl aHHbIX (CTEK, MAacCUB, 04Yepesb, X3l -Tabnumua).

Tema 1.2. PaboTta co cnuckamu Python. CTpyKTypbl AaHHbIX, CMIUCKW, CMUCOK, 3/1EMEHT
CMWCKa, MHAEKC, oTpuuaTtesibHasa nHAeKcalms.

Tema 1.3. Pabota ¢ Tabnuuamu n NoAroToska faHHbix. Cnucku B Python, onepauuun Hag
CMNCKaMu, OCHOBHble MeTOAbl Ans paboTbl CO cnuckamu. PaboTa ¢ TabnUYHbIMU [AHHBIMU.
®yHKuun MuH(), makc() n cp3Hay() B Excel, nouck, ounmcTka, npeobpazoBaHne, opraHusaLms u
c60p AaHHbIX.

Tema 1.4. bubnuotekn Python. bubnnoteka Pandas. Mouck, ouncTka, npeobpasoBaHue,
opraHu3aums n cbop AaHHbIX. BrubnmnoTteka A3bika nporpamMmumpoBaHus, 6ubnunoteku Python,
oubnuoTeka Pandas, umnopT 6MbIMOTEK.

Tema 1.5. CTpyKTypbl AaHHbIX B Pandas. Monck, ouncTka, npeobpasoBaHme, opraHu3aLms
1 c60p JaHHbIX, CTPYKTYpPbl AaHHbIX B Pandas. CTpyKTypa AaHHbIX Series.

Tema 1.6. CTpykTtypa paHHbix Dataframe. CTpykTypa fpaHHbix DataFrame, crnosapsb,
CNnCcoK, hyHKUMA read _csv, meToapl head u tail.

Tema 1.7. JocTyn K AaHHbIM B CTpyKTypax Pandas. DataFrame, ¢yHkuusa display (),
meToAbl loc 1 iloc. BbiBOg AaHHbLIX MO MeTKaM U cpe3aM MeTOK, MHAEKCaM W cpe3am MHAEKCOB B
Series. BbIBOA faHHbIX N0 aTpubyTam, cpe3aM MeTOK U Iornmyeckum ycnosmsam B DataFrame

Tema 1.8. Pabota ¢ nponyckamu B [aHHbIX. [pocTas gunbTpaums, QyHKUUS query,
nornyeckue ycnosus. Nponycku faHHbIx, meTogbl dropna, fillna.

Tema 1.9. PaboTta co CTpyKTypammn AaHHbIX B Pandas. VIHpopmauma o AaHHbIX, METOAbI
info n describe, yncnosble 1 KaTeropmanbHble NPU3Hakn. Arpervpyrowmne gyHkumm value_counts,
unique, nunique, groupby. Metoasl min (), max () u mean (). O6beguHeHVe TabUL, C MOMOLLLIO
MeToj4a merge, napaMmeTpbl on 1 how.

Tema 1.10. Onepauun Haj [aHHbIMW. ApUPMETUYECKME W fIOTMYEeCcKue onepauuu.
MpocTeliwne apuMeTUYeCKNe OnepaTopbl, IOrMYecKMe onepaTopsbl, onepawuuy Hag ctonéuamu
faTa (bpelima, NpUCoeLUHEHNUN Cepum K AaTa (peimy; yHKUMM query, str.match, str.contain.

Tema 1.11. Cratuctuyeckme faHHble. MeTop describe, 4McnoBble U KaTeropuaibHble
nokasarenn. MnHUManbHoe, MakKCUMasibHOe U CpeaHee apuMeTNUeCKOe 3HAYEHUS, KBAPTUAN 1
CTaHAapTHOe OTK/IOHEHNE.

Tema 1.12. OnucartenbHasa ctatuctuka. Metogpl info, describe, min, max, mean. Ycnosus
(unbTpauny faHHbIX. CTaTUCTUKA MO KaTeropuasbHbIM MapaMeTpamM, (UAbTPaLMA [aHHbIX,
CTaTUCTUYECKMNE METOABbI.



Tema 1.13. bubnnoteka Busyanmsaunn gaHHbiX. Busyanusaumns fgaHHbIX, NpemMyLLecTsa
funarpamm v rpaukos. Bugbl anarpamm. bubnmoteku Pandas, Matplotlib, Seaborn n noctpoeHue
rpaukKoB 1 gmarpaMmM ¢ NOMoLbo aTuX 6ubnnoTek. Metogbl plot, hist, scatter, joinplot, pairplot,
countplot.

Tema 1.14. TMocTpoeHne rpadukoB. TWMbl CPaBHEHWI WM TUNbl Auarpamm, npasuna
othopmeHus guarpamMmm. MeTtoabl 6ubanoTekn Pandas Ans HACTPOWKM BHELLHEro BUAa rpajurKos.
MeToabl 6ubnmotekn Matplotlib 4ns NOCTPOEHUS N HACTPOWKM BHELLHErO BMAA FpaduKoB.

Tema 1.15. MocTpoeHne pguarpamm. Metogbl hist u scatter, NpUHUKUNBI NOCTPOEHUA
cTonbyatbix gnarpamMmm. PyHKUMA pivot_table, meTog bar n ero napameTpsbl.

Tema 1.16. HacTpoiika BHeLLHEro Buaa guarpaMMm. MeToabl U napameTpbl 415 HACTPOKM
BHELLHero BMaa ructorpamm, CToN64aTbiX U TOUEUHbIX AMarpamm.

Tema 1.17. bubnuoteka NumPy. bubnunoteka NumPy, maccuB. Maccus B NumPy,
XapakTepucTUKN MacCuBOB, UX OT/AIMYME OT WU3BECTHbLIX paHee CTPYKTYP AaHHbIX, pasMepHOCTb
maccuBa, TUN AaHHbIX, AOCTYM K 3/1eMeHTam Maccusa. Pabota ¢ maccuBamn NumPy: co3sgaHue,
BbIBOJ, 3/1EMEHTOB MaccuBa, onepauuy Haf MaccuBamu.

Tema 1.18. MNpoekT «ccnepgoBaHne gaHHbIX». YacTb 1. OCHOBHbIe MOHATMA TeMbl «Python
ansa Data Science». BblNosHeHMe NpakTUYeCKOR paboTbl N0 UCCNEL0BAHMIO AaHHbIX B 6/10KHOTE
Jupyter Notebook.

Tema 1.19. MpoekT «ccnepgoBaHme gaHHbIX». YacTb 2. OCHOBHbIE NOHATUA TeMbl «Python
nona Data Science». BblINnonHeHWe 1 npe3eHTauuns npoekra «VccnefosaHne JaHHbIX».

Tema 1.20. O606LLEHNE 1 CUCTEMATU3ALNA OCHOBHbIX MOHATUI TeMbl «AHaNN3 AaHHbIX C
ncnonb3oBaHvem Python». Series, DataFrame, cTaTuctuyeckume metofpl, pabota ¢ NumPy.
MMoHATMA, N3yyeHHble B Moayne (pasgene) «AHann3 gaHHbIX Ha Python».

Tema 1.21. NToroBas KOHTpoO/bHas pabota. OCHOBHble MOHATMA MoOAyns (pasgena)
«AHann3 fgaHHbIX Ha Python». BbInonHeHMe KOHTPOMbHON paboTbl.

Mogaynb (pasgen) 2. MawwmnHHoe 0by4deHune

Tema 2.1. ToHATME W BUAbI MalWMHHOIO 06yYeHuns. VICKyCCTBEHHbIN MHTenneKT. Moaxog,
OCHOBaHHbI Ha npaBunax. MalumHHoe o6yuyeHue. Wctopusa passutus WA B urpax. Cdepbl
NPUMeHeHUsi MallMHHOro 06yyeHns. OOyyeHWe ¢ yuuTenem, obyyeHue 6e3 yuuTensd. 3afgaya
perpeccun, 3afaya Knaccuukauumw, 3afada knactepusauuun. OT60p [aHHLIX A1 MOLENu
MaLlNHHOro 06y4YeHus.

Tema 2.2. AHanu3 1 Bu3yanu3auma [aHHbIX. MallnHHOe 06y4yeHue C y4duTenem,
MallMHHOe o00y4yeHne 6e3 yuuTensd, 3ajava perpeccuu, 3agava Knaccudgukauum, 3agava
Knactepusauun. bubnmotekn pandas n matplotlib, uteHne TabMYHbIX AaHHbIX, CTATUCTUYECKNE
nokasatenu, NOCTPOEHWNe AuarpamMmm.

Tema 2.3. Bn61M0oTeKN MalMHHOrO 06yYeHuns. MalluvHHOe 06yyeHue C yunTenem n 6es
yuuTensd, ero npeumyuiectsa. lMocTaHoBKa Lenu W 3afady, aHanu3 faHHbix. O6ydaroulasa u
TPEHWPOBOYHAaA BbLIOOPKW, 33ajaya perpeccuu, 3afaya Knaccuumkaumum. TectoBaa W
TpeHMpoBOYHaA BblbopKa. [lepeobyyeHne, Heaooby4veHMe, ONTUManbHas MOJeNb, Kpocc-
Baimgaums. bubnmnoteka skleam, atanbl 1 MeTOAbI MOCTPOEHNA MOLENN MALLVUHHOIO 06YYeHNs Ha
Python (pa3geneHue gataceTa Ha TECTOBbI U TPEHWPOBOYHLIN, CO34aHMe MOLenn, 06yyeHue
MOJesnn, NPOrHo3 pesysbTaTa, OLEeHKa airopuTMa).

Tema 2.4. JlnHeitHaa perpeccus. TMOHATUE NUHEHONW perpeccuun, ueneBas (DYHKLMS,
NINHEHOe YypaBHEHWe, TOMOCKeJaCTUYHOCTb [aHHbIX. JTanbl CO34aHWA MOLENM MallMHHOIOo
06yueHns, Noa6op KOIP(hMLUMEHTOB IMHENHOTO YpaBHEHUS.

Tema 2.5. HenuHelinble 3aBucmmocti. Co3gaHme, 06yyeHne 1 OLeHKa MOENN NMHENHON
perpeccuun, Bu3yanusauma faHHbIX Ha Python. HenuHeWHbIA ¢GyHKLUK, Tpadnkn (QYHKUWIA.
MonnHoMManbHoe Npeobpas3oBaHNe IMHENHON Perpeccumn.

Tema 2.6. Knaccudgukauus. Jloructnyeckas perpeccus. Knaccugukaums, noructmyeckas
perpeccusi, JIMHEMHbIA  KnaccugukaTop, rUNepniocKocTb, 6GMHapHas  Knaccugukaums,



My/ibTUKNaccoBas  Knaccudukaums. JIMHeliHOoe ypaBHEHWE, KO3IP(PUUMEHTbI  IMHEHOrO
YypaBHEHUS, PaCnosIOXKeHWEe TOUKM OTHOCUTENLHO NPSAMON, OTCTYN 06bekTa. Co3aaHue, oby4yeHune
M OLUEHKa MOJeNnn JIOrMCTUYECKOn perpeccun. Martpuua ownboK, MeTPUKM  KayvecTsa
NOTUCTUYECKOWN perpeccun, Mogesb OrMCTUYECKON perpeccum Ha Python.

Tema 2.7. [epeBbs peweHnin. Yactb 1 MaTpuua OWMO0K, METPUKM KayecTBa
NOTUCTUYECKOIN perpeccun, MoLesb NOrMcTUYecKom perpeccmum Ha Python.

Tema 2.8. CnyuvaiiHbili nec. [lepeBo pelueHuid, aTpubyTbl, aQ(eKTUBHOCTb pa3dbueHus,
rnybuHa gepesa, naes anropMtMa cnyyaiHoro neca, NPUHLMUN MyAPOCTM TONMbI, CNyYaliHbIli nec
ON15 peLleHmns 3aaum Knaccugukarmm n perpeccun.

Tema 2.9. Knactepusauua. MalumHHOe 06yyeHWe 6e3 yumTens, KnaccuuKaums,
Knactepusauus, anroputMm kK-cpefHux, LeHTpoua, pacCcTofsHme MeXay TOUKaMu.

Tema 2.10. MNpoekT. MNpeAcTaBneHne npoekta. MawmnHHOe 0by4YeHne C yunTenem, 3ajaya
KnaccugukaLmm, MeTPUKU OLEHKW KayecTBa Knaccu(umkauuu. 3ITanbl pa3paboTkum Monenu
MaLLUVHHOIo 00yYeHus, aHan3 faHHbIX, CO3faHne U 00yyYeHne MOLENN, OLeHKa 3PEKTUBHOCTM
paboTbl MOAENN.

Tema 2.11. MpoekT «OCHOBbI MaLIMHHOTO 00y4YeHMs» (0606LLeHNE U cUCTEMATM3aLNA
OCHOBHbIX MOHATWUIA TeMbl). MMOHATME M BUAbI MALIMHHOIO 00Yy4YeHWs, NIMHeNHas perpeccus,
NOTUCTUYECKAA pPerpeccus, AepeBbs pPELUEHWI, Chy4aliHbIi nec, Knactepusaums. [MoHATWS,
n3y4yeHHble B Moayne (pasgene) «MalunHHOe 06yUeHue».

Tema 2.12. WTorosas npoekTHas pabota. MOHATUA, M3yYeHHble B Mogyne (pasgene)
«MallunHHOe 06yyeHue». BbiNonHeHWe 1 NpecTaBieHre NpPoekKTa.

Mogynb (pa3gen) 3. BBefeHue B HEAPOCETN.

Tema 3.1. BBegeHue B HelipoceTu. VICKYCCTBEHHbIN HERPOH, MHOPMaLMOHHas MOAEe/b
MCKYCCTBEHHOrO HeipoHa, MEeXHehpOoHHble CBA3W, HEMpPOHHaA CeTb, CTPYKTYPHbIA NOAX0A4 K
MOJAeNMPOBaHNIO0 HEMPOHHbIX CeTel, HEMPOKOMMbIOTEP, MEPCENTPOH, FEHETUYECKUNIA aNiropuTMm,
3BOMOLMOHHBIN NOAXOA K MOAEIMPOBAHNIO HEMPOHHBIX CETel, KBa3MOMONOrnyecKunii Noaxoa
K MOZENMPOBaHMIO HEAPOHHbIX CETei, MONEKYNSPHBIA KOMMbIOTEp.

Tema 3.2. TpoeKT. HelipoHHbIe CeTW, CTPYKTYPHbIA NOAX0L K 00y4YeHWNIO HeilpoceTel,
MOJenvMpoBaHne ABYXCNOMHON HEpPOCeTH.

Buabl 1 hopMbl opraHm3aumm 1 BUAbl 4esiTETbHOCTH.

Pasgen ®opMbl OpraHn3aLun Buabl fesatenbHOCTH

AHanus AaHHbIX  COpPEBHOBaHWSA, BUKTOPUHA, Becepa, paboTa B rpynne,

Ha Python nrpa, BbiCTaBka, KOHKYpC, Aananor, urpa, paspaboTka u
KPYT/bliA CTON, MOUCKOBbIE 3almMTa MUHU-MPOEKTA,
1ccnefoBaHus, CO3JaHve MOTUBALMOHHOW

npeseHTaunu

MalunHHoe COpeBHOBaHMUSA, BUKTOPUHA, Becepna, paboTa B rpynne,

0byueHue nrpa, BbiCTaBka, KOHKYpC, Aavanor, urpa, paspabortka u
KPYT/bliA CTON, MOUCKOBbLIE 3alinTa MMHU-NPOEKTA,
nccnepoBaHus, co3faHve MOTUBALMOHHOW

npeseHTaunmn



BeegeHue B COPEBHOBaHWS, BUKTOPUHA, Becepa, paboTa B rpynne,

HepoceTu. Urpa, BbICTABKa, KOHKYPC, Avanor, urpa, paspa6oTka u
KPYT/ibliA CTON, NMOVCKOBbIE 3allMTa MUHU-TIPOEKTA,
nccnesoBaHus, CO3/]aHNe MOTVBALMOHHOA

npe3eHTaLmm

PopMbI aTTecTaymu

Bce pasgenbl npegnonaratoT BbINOAHEHME W 3aWMTY NPOEKTOB. [POeKTbl MO CBOel
ANOAKTUYECKOW CYWHOCTW HaueneHbl Ha (OpPMMPOBaHWE CMOCOOGHOCTEN, MO3BOJMIAOLLUX
3PeKTUBHO [eNCTBOBATL B pPeaslbHON XM3HEHHOW cuTyauuu. Obnagas vMK, yyawimecs MoryTt
afanTMpoBaTbCs K U3MEHAIOLLMMCA YCI0BUAM, OPUEHTUPOBATLCA B PA3HOOOPA3HbIX CUTYyaLUAX,
paboTaTtb B KOMaHje.

Mpu paboTe Hag NMPOEKTOM NOABMSETCA UCKNHOUNTENbHASA BO3SMOXXHOCTb (DOPMUPOBAHUSA Y
yyalmxca KOMMETEHTHOCTU paspelleHns npobnem (MOCKONIbKY 0653aTe/lbHbIM  YC/I0BUEM
peanunsauum MeTofa NPOEKTOB B LLUKOJ/E ABMAETCA PelleHne yyalwlnmca COOCTBEHHbIX Npobnem
CpeAcTBaMy  NpPOEKTa), a TakKkKe OCBOEHWME CNoco60B  [eATeNbHOCTM, COCTAaB/AOLLMX
KOMMYHWKATUBHYIO U MH(DOPMALMOHHY0 KOMMETEHTHOCTH.

Kaxablii NpoeKT npegnonaraet NosyyeHve Kakoro- 1n6o npogykra. B npeanaraeMbix npoekTax
3TO NPOrpamMMHbIA NPOAYKT, pellarwnii Ty UM WHYK 3agady. Ha BbiNOAHEHMe MpoekTa
npegnaraetcqd 6a30BOe KOMMYECTBO 4acoB, OLHAKO MO YCMOTPEHUIO Y4UWUTeNs, a TakKxke B
3aBUCUMMOCTM OT YMEHWI W WHTepeca YYEHUKOB K TEMe KOJIMYECTBO YacOB MOXET OblTb
yBenn4yeHo. KOHKpeTHble peKOMeHaLny faHbl B MaTepuanax NpoeKTHbIX 3aHATUIA.

Takue NpoeKkTbl Kak «lccnegoBaHme faHHbIX», «Python ang Data Science», «PelleHue 3agaum
Knaccumkauum» Ha yrnybneHHOM YpPOBHE ABAAKOTCA MeXNpeaMeTHbIMU, B OTAuyuMe OT
MOHOMPOEKTOB, YaCTUYHO BbIMO/HAOTCA BO BHEYPOUYHOE BPEMSA U NOA PYKOBOACTBOM HECKOJIbKUX
CMeuManncToB B  Pa3IMUHbIX 06/1acTaAX 3HaHMA. Takume MpPOoeKTbl TPebykT  OYeHb
KBaM(ULMPOBAHHOI KOOPAMHALUM CO CTOPOHbI CMELNAaINUCTOB WU CNaXXeHHOW paboTbl MHOIUX
TBOPYECKMX rpynmn. MexnpeaMeTHble NPOEKTbl MOTYT ObITb KaK HEOO/IbLLMMU, 3aTparuBatoLLMMm
[Ba-Tpu npefMeTa, TaK W HanpaBfIeHHbIMW Ha pelleHWe [O0CTaTOYHO CNOXHbIX Npobnem,
Tpebyowmx cogepXaTenlbHOM UHTErpaLnum MHOrMX 061acTeil 3HaHWS.



KaneHgapHo-TeMaTM4eCcKoe NiaHNUpoBaHue Kypca «/ICKYCCTBEHHbI UHTENEKT»
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No
n/n
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11.
12,
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.

24.

25.
26.

27.
28.

B 10-11 knacce Ha 2024 - 2025 y4ebHblli rog

HaumeHoBaHWe pasaenoB U Tem
nporpaMmbi

Pasgen aHanms fjaHHbIX Ha python
PaboTa co cnuckamu python

PaboTa c TabnuuaMm 1 NOAroToBKa faHHbIX
Bubnuotekn python. bubnunoteka pandas
CTpyKTypbl faHHbIX B pandas

CTpykKTypa faHHbix dataframe

JocTyn K faHHbIM B CTPYKTYpax pandas
PaboTa c nponyckamu B [aHHbIX

PaboTa co CTpyKTypamu faHHbIX B pandas

Onepaunv Hag AaHHbIMK.
ApuMeTUYECKUE 1 NOTUYECKMEe onepalmm

CraTucTuyeckme faHHble
OnucatenbHasa CcTaTUCTUKA
BubnnoTeka BU3yanm3aunum aHHbIX
MMocTpoeHue rpakos

lMocTpoeHne anarpaMmm

HacTpoiika BHeLIHEero Buja Aguarpamm
bubnnoteka numpy

Bubnnoteka numpy

Bubnnoteka numpy

Bubnuoteka numpy

MMpoeKT «uccnefoBaHue AaHHbIX». YacTb 1

MpPOEKT «MCCneloBaHNe AaHHbIX». YacTb 2

O606LLeHMe 1 CUCTEMATU3ALMUS OCHOBHBbIX
MOHATWNIA TEMbI «aHaNN3 AaHHbIX C
CMoNb30BaHKeM python»

OcCHOBHbIe NMOHATUA TeMbl «python ang data
science»

Torosoe 3aHATHE NO pasgeny
Pasgen malinHHOe 0by4veHue
MoHATME M BUAbI MALLIMHHOIO 06YyYeHus

AHanns v BMU3yanu3aums faHHbIX
Bn6nMoTeKN MaLLIMHHOIO 06yYeHus

NuHeiiHasa perpeccus

Kon-Bo
yacoB

24

N N T N S Y

[EY

R T e Y e e e T S N S S

10

JaTta

Mo nnany

02.09
09.09
16.09
23.09
30.09
07.10
14.10

21.10

11.11

18.11
25.11
02.12
09.12
23.12
30.12
13.01
20.01
27.01
03.02
10.02
17.02

24.02

03.03

10.03

17.03
24.03
07.04
14.04

Mo thakTy



29.

30.

31

32.
33.

34.

Co3spfaHvie, 00yyeHVe 1 OLeHKa Mogenn
NIMHENHON perpeccuu, BU3yanusayus
AaHHbIX Ha python; HenVHelHbI

DYHKL MM

padmkn yHKUWIA; NONNHOMMATBHOE
npeo6pa3oBaHe IMHENHONR perpeccun
Knaccugukayms, noructnyeckas
perpeccus, MHERHbINA Knaccupukarop,
rMNepnaocKoCTb.

BuHapHas knaccugukaums,

MynbTuKNaccoBas Knaccugukaums,
NIMHeNHOe ypaBHeHMe,

KoaghumumeHTbl NMMHEAHOr0 YpaBHEHNS,
pacnosioXXeHne TOYKN OTHOCUTENbHO
NPAMOiA, OTCTYN 06beKTa

Bcero

34

21.04

28.04

05.05

12.05
19.05

26.05



KaneHgapHoO-TeMaTUUeCKoe NiaHMpoBaHne Kypca «VICKYCCTBEHHbIN UHTENNEKT»

B 10-11 knacce Ha 2024 - 2025 y4ebHblii rog

11 knacc

Ne HanmeHoBaHWe pa3fenoB U TeM

n/n nporpamMmbl
Pa3gen mawmMHHoe 0by4veHne

1. Co3pgaHue, obyyeHne 1 oLeHKa Moaenu
NOTUCTUYECKOI perpeccun

2. Martpuua owmnb0oK
MeTpuKmM KayecTBa IOrMCTUYECKON
perpeccuu

4. Mogenb NorncTUYecKol perpeccun Ha
python
[epeBo peLueHuii
AnemeHTbI AepeBbeB: KOPEHb, INCTbA
"ny6uHa fepesa

8. YKagHbIli anroput™, aTpubyT pasbueHus;
3HTpONUA

0. dopmyna LWeHHOoHa, BEpPOATHOCTb,
KPUTEPUIA IKNHN

10. [epeBo pelieHnii, aTpubyThl,
3(h(heKTUBHOCTbL pa3bueHuns

11 "nybuHa fepesa, naes anroputma
cfyyaiiHoro neca

12, CnyuyaiiHblil nec aNns pewleHns 3agavn
Knaccugmkaumm n perpeccum

13. MalunHHoe obyyeHune 6e3 yuntens

14. Knaccugukaums, knactepusayms

15. Anroputm k-cpefiHuX, LeHTpous,
paccTosiHMe MeXay ToUYKamu

16. MaluvmHHOoe 06y4yeHue C yunTenem, 3agada
Knaccugpumkaumm

17. MeTprKM OLIEHKM KayecTBa
Knaccugumkalmm

18. STanbl pa3paboTky MOAENN MALLUVHHOIO
06yueHus

19. AHann3 faHHbIX, co3faHne 1 0byyeHune
Mozenu

20. OueHKa athpeKTMBHOCTM paboTbl MOAENN

21.

MoHATNE W BUABI MaLLMHHOIO 06YyYeHus,

Kon-Bo
yacoB

25
1

JaTta

Mo nnany

05.09
12.09

19.09

26.09

03.10
10.10

17.10

24.10

07.11

14.11

21.11

28.11

05.12
12.12

19.12

26.12

16.01

23.01

30.01

06.02
13.02

Mo thakTy



22.

23.

24.
25.

26.

217.
28.

29.

30.

3L
32.
33.

34.

NNHelHasa perpeccus
Jlornctryeckas perpeccus, epesbs
PELUEHWNI, CNyYaliHbIiA nec,

KnacTtepusauuns; NOHATUS, N3YYEHHbIE B
pasfene «MalnHHoe 06y4yeHme»

MToroeas npoekTHas paboTa
3awmTa MToroBoli NPOEKTHON paboTbl
Pa3gen HeipoceTn. BeeeHune

VICKyCCTBEHHbI HENPOH,
NH(OPMaLMOHHAA MOLE/b UCKYCCTBEHHOIO
HeipoHa,

MeXXHeNpOoHHbIe CBA3W, HEMPOHHAS CeTb,

CTPYKTYpHbI NOAX0A K MOAENNPOBAHNIO
HEPOHHbIX CETeW,

HelipokomnbloTep NepcenTpoH,
reHeTUYECKNIA aIfOPUTM, 3BOHOLMOHHbIN
noAxof K MOAENMPOBaHNIO HEMPOHHbIX
ceTen,

KBa3nbmonornyecknin nogxon, K

MOZEeNNPOBaHNIO HEMPOHHBIX CeTei,

MOJIEKYIAPHBIA KOMMbIOTEP

HelipoHHble ceTu

[BYXCNoinHOW HelipoceTu

MogenmpoBaHme ABYXCNONHONM HenpoceTn

Pa3paboTKun ABYXCNONHOI HENpoceTw.
Bcero

R © R

[ = S Y
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20.02

27.02

06.03
13.03

30.03

27.03

10.04

17.04

24.04

08.05
15.05
22.05
26.05



OpraHu3ayMoHHO-MeaarorMyeckune ycaoBus peanmnsaumnm Kypca

[na peanusaumMm Kypca Ha OCHOBe MporpamMmmbl HeO6XOAMMO Ha/nyune ChnefyroLmnx
KOMMNOHEHTOB:
* KOMMbIOTEPHOE paboyee MeCTO yuuTens, noaknyeHHoe K cetn VIHTepHeT (Wi-Fi nnm
no Kab6esnto),
* TMPOEKUMOHHOe 060pyAoBaHME WM  WHTEPaKTMBHAA [OCKA C  BO3MOXHOCTbHO
[LEMOHCTPALUKN Nnpe3eHTaLNiA;
*  KOMMNbIOTEPbl UM HOYTOYKM, PacroNiOXXeHHbIe B KOMMbIOTEPHOM Kfacce, rae Kaxablii
y4eHuK paboTaeT ¢ yCTPONCTBOM MO0 UHAMBMAYaNbHO, NMBO B Napax;
* KOMMNbIOTEPbl WAM HOYTOYKM KaK ydalluMxcd, TaK W Y4yuTens [O/MDKHbl ObiTb Ha
onepaunoHHbIx cuctemax Windows/MacQOS;
* TWMOBOE MNpoOrpamMmHoe obecreyeHue, MpuUMeHsemoe 06Leobpa3oBaTe/lbHbIMU
opraHusauumsamu, BKYas nporpammy Ans paboTbl C 31eKTPOHHbIMK Tabnmuamm MS
Excel,

* WHTerpupoBaHHasa cpefa paspaboTku (IDE) ansa A3bika nporpammunposaHuns Python;

« Jupyter Notebooks — cpepa paspaboTku, ans 3anycka avinos m3 marepnanos YMK c
KOMMbloTepa UM M3 061a4HOro0 XpaHuIunLa.

TexHuyeckue TpebosaHusa K MO
MK nnn HoyToyK Ha 6a3e OC Windows.
CucTtemMHble TpeboBaHma Windows:

* OnepaymoHHas cuctema Windows 7 unu Bbiwle
» [Mpoueccop Intel® Core Duo nnun aHanorMyHbIi ¢ yactoton 1,5 Ny nnn Bbiwwe

2/4 T'B onepaTMBHOWN NamMATK A4/18 CUCTEM Nog ynpasneHuem 32/64-6utHoii Windows
Pa3pelueHune skpaHa 1024x768 nnmn 6onblue
Hannune nHTepHeT-coeanHeHNs
Heob6xoanMmo mMcnosb3oBaTh akTyanbHble BEPCUM OLHOIO U3 cnefyrowmnx 6paysepos: Edge,
Chrome, Safari, Firefox, Opera

CornacoBaHo CornacoaHo
lNpoToKon 3acefaHus
MeTOAMUYECKOro 06beANHEHNS
yuuTenei mateMaTukm

MBOY COLL 8
oT «28» aBrycrta 2025r. Ne 1 (mognwuchk) (®.1.0)
KaHgelikuHa T.A. «28» asrycra 2025r.

(4.1.0)



