MHHHUCTEPCTBO MPOCBEIIEHUSI POCCHVCKOM ®EJEPAIIMA
MunucrtepcTBo oopasoBanns Upkyrckoii od1acTu
MKY «¥YnpasieHnue 00pa3oBaHusi AAIMMHUCTPAIIUM MYHUIIUNIAJIBHOT0 00pa30oBaHus
«ropoa CasiHCK»

YTBEPXIEHO

JIMpeKTOp MIKOJIBI

Kuszesa A.C.

[Tpuka3 Nel16/5-26-251ax
ot «30» aBrycra 2024 r.

PABOYASA ITPOTPAMMA
(ID 1998522)

UCKYCCTBEHHBIH UHTEJLJIEKT
10-11 KJIACCBI

Casuck 2024



ITosicHuTeILHAS 3aNMUCKA

Kypc «MckyccTBeHHBIH WHTEIUIEKT (YrayOJIEHHBIH YpPOBEHB)» il CPEAHEH IIKOJIbI
ABNSCTCA  YIIIYyONeHHBIM B o0medl mnporpamme  «VICKycCTBEHHBIH — MHTEIEKT» IS
00111e00pa3oBaTeNIbHBIX MIKOJ M MpeAHa3HaueH s npenonaBanus B 10-11 kmaccax. DToT Kype
npojaoikaeT (OpMUPOBAHUE 3HAHUH ydYaIlMXCsl CTApIIMX KIACCOB O CUCTEMaxX MCKYCCTBEHHOI'O
WHTEJJICKTA KaK OJHOW M3 HamOoJee MEepCIeKTUBHOW M pa3BHUBAOIICHCs 00JacTeld HAydYHOTO H
TEXHOJIOTMYECKOI0 3HaHUs. VICKyCCTBEHHBIN MHTEIUIEKT — CTPATErMUYECKH Ba)KHOE HalpaBJICHUE,
koropoe B HamumonanpHoi mnporpamme «lludpoBas sxoHomuKka Poccuiickoii Denepanmmy
0003HaUeHO B KauyecTBE OJHOW M3 CKBO3HBIX IIM(PPOBBIX TEXHOJOIMH, OOECIeYHBAIOLINX
YCKOPEHHOE Pa3BUTHE MPHOPHUTETHBIX OTPACICH YIKOHOMUKH U COIMANLHOM cdephl. [IpunsTas B
2019 r. HauuonanbHas cTparerusi pa3BUTHUS HCKYCCTBEHHOT'O HWHTEJJICKTAa CTAaBUT 3a7add
COBEpILEHCTBOBAHUS CUCTEMBI IIOJJTOTOBKU KaJpOB B 3TOM HallpaBJIEHUH, a TaKXXe pa3paboTKu U
BHE/IPEHUs MOJAYJIeH IO MCKYCCTBEHHOMY HMHTEJIEKTY B 0Opa3oBaTeibHbIE IPOTrPaMMBbl BCEX
YpOBHEH, BKJIIOYasi cpeaHee odmiee oOpasoBanme. Ha pemieHue MaHHOHM 3a7add W HaIpaBJICH
HACTOAILIMMI KypC.

CrpykrypHO Kypc «VcKycCTBEHHBIH HHTEIIEKT (YriIyOJIEHHBIH YPOBEHbB)» BKIIOYAET TPU
B3aMMOCBSI3aHHbIX Moayins (paszgena): Helipoceru. Benenue; Ananu3 nanusix Ha Python u
Mammmnaoe oOyuenue. IlepBoiit Monyinb (pasnen) «Helipoceru. Beenenue» sBisieTcss HOBBIM,
BKJIFOUEHHBIM TOJIBKO B ATY IPOrpaMMy YIiyOJI€HHOIO U3Y4YE€HHS OCHOB CUCTEM MCKYCCTBEHHOTO
MHTEJJIEKTa. DTOT MOAYJIb (pa3/ieln), OpUeHTUPOBAH Ha 3HAKOMCTBO yUaIIMXCS C Pa3BUBAIOLIIMCS
HanpasienueM UT-unnycrpun — HelipoHHble ceTd. Bropoit Moayne (paznen) «AHalin3 JaHHBIX
Ha Python» cBsizan ¢ akTyanu3anueil U nanbHEHIINM pa3BUTHEM 3HAHUM U YMEHUH 1O aHAIU3Y
naHHbeix Ha Python. CdopmupoBanHble y yyamuxcs 3HAHUS M YMEHUS MO STOMY MOAYIIIO
(pazmeny) OyAayT B HCHOJB30BaHBI MPU HM3YyYEHUU TPEThEro Moayis (pasnena) «MarmmHHOE
oOyuenue». OcBoeHHE 3TOro MOAyJs (pa3jena) HanpaBI€HO HAa pPa3BUTHE MNPEJCTABICHUH O
MHOTro0o0pa3uM MOAXOJ0B B pa3pal0TKe MCKYCCTBEHHOIO HHTEIJIEKTa, UX BO3MOXHOCTIX M
OTrpaHHYEHUsX; Ha (GOPMUPOBAHUE 3HAHUI O MAITMHHOM OOYYE€HUU U YMEHUI TPOEKTUPOBAHUS U
peaM3allui MOJEeNU MamMHHOro obydyenus Ha Python. Ilpu u3yuenum BTOpPOro M TpeThETO
MoJyJel (pa3/iesioB) ydaliuecss He TOJBKO Y3HAIOT O Ccrelu(uKe OCHOBHBIX 33j[ad MAIIMHHOTO
o0y4yeHMs, HO U HayyaTcs BBIABIATH M (POPMyIUpOBaTh JaHHbIE 3aJaud B COOTBETCTBHM C
peaibHBIMM  MOTPEOHOCTAMM B Ppa3IUMYHbIX cdepax IKHU3HM UeloBeKa. OJTomMy Oyner
CIocoOCTBOBATH PEIlIEHUE MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ay, B TOM YHCJIE U HEITOCPEICTBEHHO
CBSI3aHHBIX CO LIKOJILHOM KU3HBIO, C U3yUYEHHEM JIPYTHX y4eOHBIX TUCHUIUIMH. B Xo11e ocBoeHUs

y4yeOHOro MarepHuajga Kypca y ydammxcs (OpMHUpPYeTcs YCTOHYMBBIM HHTEpeC K CHCTeMaM



UCKYCCTBEHHOI'0 MHTEJUIEKTa U 3aKjaJblBaeTcs 0aza A MPOJOJDKEHUS X M3Y4YEHUs B PaMKax
BHEYPOYHOH AEATEIbHOCTH WJIH JOTOJIHUTEIBHOTO 00pa30BaHUs, UM CaMOOOPA30BaHUS B ATOM
HaIlpaBJICHUM, HAIpUMEp, CaMOCTOSATEIIBHOIO OCBOCHMS Kypca €  MCIIOJIb30BaHUEM
00pa30BaTeNIbHBIX OHJIAH PecypcoB. DTOT KypC Takxke OyAeT CHocoOCTBOBAaTH OCO3HAHHOMY
BbIOOPY YYaLIMMHMCS HAIIPABICHUN abHENIIero o0yueHus u npodecCuOHAIbHOMN JesITeIbHOCTH,
CBSI3aHHBIX C U(PPOBHIMU TEXHOJIOTUAMHU M UCKYCCTBEHHBIM HHTEJLICKTOM.

Kypc «MIcKyCCTBEHHBIN UHTEJUIEKT (yrmyOneHHbIH YPOBEHB)» HOCHUT
MEXIUCLHUIUIMHAPHBIA U KOMIUIEKCHBIA XapakTep. C OOHON CTOPOHBI, B HEM CHHTE3HPYIOTCS
3HAHUS M YMEHMS YUalUXCs, [IOy4€HHbIE pPaHee Ha ypOKax MaTeMaTUKH, UHPOPMATUKH, (PU3HKH,
Oouonoruu (pemeHue 3afad ¢ GU3NYECKUM W/ WM OMOJOTHMUYECKHM conepxkanueM). C apyrou
CTOPOHBI, B CTPYKTYpPE 3TOr0 Kypca OTUETIMBO BBIACISAIOTCS U TEOPETUYECKAs U IPAKTUYECKas
COCTaBJIAIOLIME. Yyallluecs: 3HAKOMSATCS ¢ 00JacTAMU NPUMEHEHUS W 0a30BBIMU IOHATHUSMHU
Kypca, a B XOJ€ IUJAKTUYECKMX UIP W BBHIIOJHEHMS INPAKTUYECKUX W IPOEKTHBIX 3aJaHUN
IIOJIy4arOT OIBIT AKTUBHOW, TBOPYECKOW WHIUBHUIYAIBHOW, TIPYNIIOBOM M KOJUIEKTUBHOMU
JESTEIBHOCTH 110 OCMBICJIEHHUIO KJIFOUEBBIX 337a4 MAalIMHHOIO O0Y4YEeHUs] U OCHOBHBIX MOJXO0/0B
B IIPUMEHEHUU MALIMHHOTO 00Yy4eHUs JUIsl CO3/1aHUSI MHTEIJICKTYaIbHBIX CUCTEM.

Heaun u 3agaunm kypca «McKycCcTBeHHbI MHTENIEKT (YriiyOJIeHHbIH YPOBEeHb)» B
crapueid mkoJje. Ilenpro um3ydenuss kypca «lVckyccTBeHHBIM HWHTEIUICKT (Yri1yOJICHHBIN
YPOBEHB)» SIBJISIETCS pa3BUTHE Y YUAILUXCSl yCTOMYMBOTO HHTEPECA K OCBOCHHUIO JaHHOU o0nacTu
3HaHUH U popMHUpOBaHUE Oa30BBIX 3HAHUH O HAYKE O JAHHBIX U MAILIMHHOM O0YYEeHHH, a TAKKE O
MHOrooOpasuu chep ux npuMeHeHus. 3aoauu Kypca: pa3BUTHE NPEACTABICHUN 0 MHOr000pa3uu
MOJXOJI0B B Pa3pabOTKE HCKYCCTBEHHOTO HMHTEIUIEKTa, MUX BO3MOXKHOCTSIX U OTPaHUYEHUSX;
¢bopMUpOBaHHE 3HAHUH O COBPEMEHHBIX IEPCHEKTUBHBIX HANpaBICHUSIX U O Pa3INYHbIX
MOX0JaX MOJEINPOBAHNS MHTEIUIEKTYAJIbHON IEATEIbHOCTH; O HEUPOHHBIX CETAX U PEIICHUN
3aJa4 ¢ UX MCIOJb30BAHUEM; O MAIIMHHOM OOY4YeHHUHU U cepax ero NpUMEHEHUs; Pa3BUTUE Y
yyalmxcs yMEHUI NPOEKTUPOBAHUS U peanu3alii MOJENHU MalluHHOro oO0ydyeHus Ha Python,
KOMMYHMKAIIMOHHBIX YMEHUI U HaBBIKOB pabOThl B KOMaH/E, YMEHUI CaMOCTOATEIbHOU paboThI
Y OPTaHU3ALlMOHHON KYJIBTYPBHI.

LeneBasi aynuropus. Yuamuecs 10-11 kmaccoB o011eo0pa3oBaTeabHbIX MIKOIM.

Mecrto kypca «ACKycCTBeHHBII HHTE/IEKT» (YIi1y0JIeHHbIi) B ydyeOHOM m1aHe. Kype
«McKycCTBEHHBIM HMHTEIUIEKT (YriyOJeHHBIH YpOBEHB)» MOXKET IMPOBOJIUTHCA B KadecTBe
(baKyIbTaTUBHOTO Kypca WM Kpyxkka. BO3MOXXHO OTHAenbHbIE pa3fenbl M3ydaTb Ha YpOKax
uHpOpPMATUKH, repepaboTaB pabouylo MporpaMmy Mo 3TOMY y4eOHOMY MpeAMETY, a 4acTh TEM
WM Mojayieil (pa3lienoB) BKIIOYUTH BO BHEYPOUHYIO JAesTeabHOCTh. Hampumep, ypoku mo

BTOpOMY Moayito (paszneny) (AHanu3 naHHBIX Ha Python) MoryTt ObITH BCTpPOEHBI B YPOUHYIO



JEeSITEIbHOCTD, €CIIM COXPAHAETCS IPEEMCTBEHHOCTh JIMHUY SI3bIKa NporpammupoBanus Python ¢
KypcoM IO HMCKYCCTBEHHOMY MHTEJUIEKTY Uil OCHOBHOW IuKousbl, a nepsblii (Helpocern.
Beenenue) u tpermii (MammHHOE 00y4eHHE) MOAYIIO (pa3/ienbl) MOTYT OBITh NMEPEHECEHBI Ha
BHEYPOUHYIO [JEATECIBHOCTb. B 3aBUCMMOCTM OT BO3MOXKHOCTEM OpraHU3ALAA BHEYPOYHAs
JEATEIIBHOCTh MOXKET OCYLIECTBIIATHCS 110 PA3JINYHBIM CXEMAaM, B TOM YMCJIE HEITOCPEACTBEHHO B
OJIHOW 00pa30BaTENbHOM OpraHW3allMd WA COBMECTHO C JPYTUMH 00pa3oBaTeIbHBIMU

OpTaHU3AUAME U/WITH YIPEIKACHUSIMH JTOTIOTHATEILHOTO 00pa3oBaHus ACTEH.

IleHHOCTHBIC OPUEHTHPBI coAepKkaAHUA Kypca « MCKyCCTBEeHHbIN HHTEIEKT
(yri1yOJieHHBbIl YPOBEHb)»

TexHonoruu HCKYCCTBCHHOI'O MHTCJIJICKTA IPOYHO BOIIUIM B HAITY )KU3Hb U OUCBUJHO, YTO
C TCYCHUCM BpPEMCHHU CTCICHb JOTOro0 IMPOHWKHOBCHUA 6YZ[€T JMIIb  YBCIWYMUBATBHCA.
Hcnonp3oBanne HHTCPHCT-IIOMCKA, TIOJIOCOBLIX ITOMOIIHHUKOB, CCPBUCOB pacClio3HaBaHUA
I/1306pa)KeHI/II71, OHJIAMH HUIrp ABJIACTCA 4aCTbIO Hallel OBCEMECTHOMU HeﬁCTBHTCHBHOCTH. 38.,[[3‘13
COCTOMT B TOM, YTOOBI IOMOYb yqameMycs 3aHATh 10 OTHOLIEHUIO K 3TUM TEXHOJIOTHUAM ITO3UITHIO
HC IMaCCUBHOT'O ITOJIB30BATECJIA, A aKTUBHOI'O TBOPLA U CO3AATECJIsA, TIOHUMAIOLICTO CYTh TEXHOJIOTHH
HCKYCCTBCHHOI'O HHTCJUICKTA U CII0COOHOTO co3aaBaTb CBOH, OPUIMHAJIBHBIC PCIICHUA.
O‘IGBI/II[HO, 4TO YK€ B OmmKaieM 6yL[y1ueM OT TOI'0, HACKOJILKO I'PAMOTHO BBIITYCKHHUK HIKOJIbL
CMOKCT KOHCTPYHUPOBATH CO6CTBCHHYIO cpeay )KU3HU U HpO(l)CCCHOH&J'ILHOfI ACATCIIbHOCTH, B TOM
yHclie, UHTETPUPYsT B HEE TEXHOJOTUU MCKYCCTBEHHOTO HHTEIUIEKTa, OyJIeT 3aBHUCETh €ro
YCOCIIHOCTE U KOHKypGHTOCHOCO6HOCTI>. HOBTOMy CTOJb Ba)XXHO OCBOEHHME TEXHOJIOTHH
HCKYCCTBCHHOI'O MHTCIJICKTA, XOT ObI 1 Ha 0a30BOM YPOBHEC.

Kypc  «MckyccTBeHHBIH ~ MHTENIEKT  (YIUIyOJICHHBI — ypOBEHbB)»»  OpPraHMYHO
UHTETPUPYETCS C NPEAMETAMHM, KOTOpPBIE M3YYarOTCS YYAIMMHCS CTapIIed IIKOJIBI.
EcrecTBeHHBIM O6p2130M BBITJIAAUT HWHTETpalrd C JUCHUITIIMHAMUA HpG}IMCTHOI\/'I o0OJacTu
«Marematuka u I/IHq)OpMaTI/IKa». PazBuTue normueckoro u AITOPUTMHUYCCKOI'0 MBbIIIJICHUA,
OCYHICCTBIACMOC HAa YpOKax IO 3TUM JUCHUIUIMHAM, CIIYXXUT 3a4a4c (bOpMHpOBaHHH HpO‘IHOfI
63351, Ha KOTOpOﬁ B )IaJIBHeP'IHIeM MOXCET HPOUCXOAWUTH CTAHOBJICHUC CICOHUATINUCTA I10

HCKYCCTBEHHOMY MHTEJUICKTY.

IlnaHupyembie pe3yJbTATHI OCBOCHUA Y4e€OHOI0 Kypca

[IpenomaBanme kypca «VCKyCCTBEHHBIM MHTEIIEKT (YIJyOJICHHBIH  YPOBEHB)»
HaIIpaBJIEHO HA JOCTMXKEHHUE TPEX TIPyHIl Pe3ylbTaTOB - JIMYHOCTHBIX, METANPEAMETHBIX M

MNPECAMCTHBIX.



1-g rpynmna:
JIMYHOCTHBIC

pe3yNbTaThl

1.1. DopMHUpOBaHHE y y4arerocs MHUPOBO33PEHH,
COOTBETCTBYIOILIEITO COBPEMEHHOMY YPOBHIO Da3BUTUS HAyKH U

oOmiecTBa.

1.2. ®opMupoBaHUe y ydalerocs HHTepeca K JOCTHKEHUSIM HayKH

M TEXHOJOTHHU B 00J1aCTH HCKYCCTBECHHOI'O MHTCIIJIICKTA

1.3. ®opmupoBaHue y ydamierocss yCTaHOBKHM Ha OCMBICIICHHOE U
0e30MmacHOe B3aUMOJICHCTBUE C TEXHOJOTHSIMH M YCTPOMCTBAMH,
peaM30BaHHBIMM ~HAa OCHOBE NPUHIUIIOB  HCKYCCTBEHHOTO

HHTCIIJIICKTA.

1.4.  IlpuoOpeTeHue  OmbITa  TBOPYECKOW  JCATEIHHOCTH,
OMMpAIOLIeiics Ha UCTIOIb30BaHNE COBPEMEHHBIX MH(POPMAIIMOHHBIX

TeXHOHOFHﬁ, B TOM YHCJIC HCKYCCTBCHHOI'O MHTCJUICKTA.

1.5. ®opMupoBaHue y y4alerocsi ycTaHOBKM Ha COTPYIHUYECTBO U
KOMaHAHYl0O  paboTy TMpu  PElICHUU  HUCCIEOBATEIbCKUX,

HpO6JI€MHLIX n H306peTaTeHBCKI/IX 3ajaa4.

2-9

rpynmnmna:

MCTAIIPEAMCTHBIC

pe3yJIbTaThl

ITo3naBaTenbubie YY /I:

2.1. VYmenue paborath c wuH(pOpMaIMeN, aHATU3UPOBATh U
CTPYKTYpUPOBAaTh MOJy4YEHHbIE 3HAHUS U CHUHTE3UPOBATh HOBBIE,

YCTaHABJIMBATb MPHUYNHHO-CJIICACTBCHHLIC CBA3H.

2.2. YMeHus oObSICHATH SIBJICHUS, MIPOILIECCHI, CBS3M M OTHOIIICHUS,
BRIBIICMBIC B XOJE IO3HABATCILHON M HCCIEIOBATEILCKOM

ACATCIIBHOCTH.

2.3. YMeHue Aenath BbIBOABI Ha OCHOBE KPUTHYECKOTO aHAIIN3a
pa3HBIX TOYEK 3peHHs, TMOATBEPXKIaTb WX COOCTBEHHOU

apPYMCHTaHHCﬁ NI CaMOCTOATCIIbHO MMOJTYYCHHBIMU JTaAHHBIMU.

2.4. YMeHue aHamu3upoBaTh/pedIeKCupoBaTh OMBIT UCCIICTIOBAHUS
(TEOpPETUYECKOTO, AMIUPUYECKOTO) Ha OCHOBE MPEII0KEHHON

CUTyalluu, MOCTaBJICHHOU Ocun,




2.5. YMeHHME CTpOUTh pACCYXIECHUE Ha OCHOBE CpaBHEHMS

MPEIMETOB U SIBJICHUM.
PeryasituBubie YY1

2.6. YMeHne 0OOCHOBBIBATH IIEJIEBbIE OPUEHTUPHI U IPHUOPHUTETHI

CChIIKaAMHM Ha HEHHOCTH, YKa3biBas U 000CHOBBIBas JIOTHKY.

2.7. YMeHue miaHupoBaTh HEOOXOIUMBIC ICUCTBUS B COOTBETCTBHH
¢ yueOHOI 1 IO3HaBaTENbHOM 3a/1a4eil U COCTaBIATh aJITOPUTM UX

BBIITOJIHCHH .

2.8. YMeHHe ONUCHIBaTh CBOM OMBIT, OPOPMIISISL €ro IS Tepefadn
JAPYTUM JIIOASM B BUJI€ TEXHOJIOTUU PELICHUS MPAKTUYECKUX 3a1ad

OIIpCACIICHHOI'O KJIacca.

2.9. VYmenue BbIOMpAaTh W3 TPEIJIOKECHHBIX BapUAHTOB U
CaMOCTOSITENIPHO ~ MCKaThb  CPEACTBA/pECYpChl  JUISL  PEIICHUS
3aa4/IOCTIKEHNsT  LEeNMd B XOJE€  HCCIEIOBATEIbCKOM

JACATCIIBHOCTH.

2.10. YMeHue npuHUMATh PEIIeHUE B UTPOBOW U yUeOHON CUTYaIlH

U HECTH 3a HETO OTBETCTBEHHOCTb.
KommyHnukatuBubie YY /|

2.11. Ymenue B3auMOI€iCTBOBAaTh B KOMaH/1€, YMEHUEM BCTYNaTh B

JTAJIOT U BECTH €TO.
2.12 YMmeHue cobmoaaTe HOPMbI MyOIMYHON pedH,

pEerilaMCeHT B MOHOJOIC ©W JUCKYCCHUM B COOTBETCTBUU C

KOMMYHUKATUBHOM 3a/1auei.

2.13. YMeHune omnpeneniaTb CBOM JEHCTBUS U JEHUCTBHS NApPTHEPOB

JUISL TPOAYKTUBHON KOMMYHHKAIIMH.

2.14. VYmeHue mnpuxoInTh K KOHCEHCYCY B JUCKYCCHH WIIH

KOMaHJTHOH paboTe.




3-s1 rpyma.
[IpenmerHbie

pe3yIbTaThl

3.1. meTp mpencTaBiIeHHE O COBPEMEHHBIX M MEPCIEKTUBHBIX
HaIpaBJIEHUAX MOJCIMPOBAHUS MHTEUICKTYabHON JESTEIBHOCTU
U O Pa3IMYHBIX MOJAXO0/JaX K MOJCIHUPOBAHUIO MHTEIUICKTYaJbHOU

JCATCIIBHOCTH.

3.2. YMeTb NpUBOAWUTH MPHUMEPHI PELICHHUS Pa3IUYHBIX 3a1ad

C UCIOJIb30BAaHUEM HEHPOHHBIX CETEH.
3.3. MeTh npeacTaBiIeHHUE O HAYKE O JaHHBIX.

3.4. YMeTh BBINOJIHATH NEPBUYHBIA aHAIU3 JaHHBIX Ha Python c
ucnons3oBanueM Oubmmorek Pandas, Matplotlib, NumPy,
BH3YyaJIM3UPOBATh JaHHBIC, WCKaTh B JAHHBIX 3aKOHOMEPHOCTH,
pemaTh MPaKTUYECKUE U HCCIENOBATEIbCKUE 3a/1aud M0 aHAIU3y

JaHHBIX.

3.5. Hmerp mpexncraBieHUss O MHOrooOpasuu IOJXOJ0B B
pa3paboTKe HCKYCCTBEHHOIO HHTEJUIEKTa, MX BO3MOXHOCTAX U

OT'paHUYCHUAX; O MAIIKMHHOM O6y‘~ICHI/II/I n cq)epax €ro IPUMCHCHU S

3.6. YMeTh OOBSICHATH pa3HUILY MEXKIY MAIIMHHBIM OOyYEHUEM C

YUYUTCIIEM U 0e3 YUUTCIIA.

3.7. BoiaBnsaTh U GOPMYyIUPOBATH 33Jla4d MALIMHHOTO OOYy4eHHUS
JUIS pa3iMuYHbIX cdep XU3HU YeJIOBeKa U B COOTBETCTBUU C

PpCaJIbHBIMHA HOTpe6HOCT$IMI/I

3.7. Imetb mpencTaBiieHUs O HEJOOOYYEHHBIX M NEpe0OyUEeHHbIX
MOJIENISIX MAIIMHHOTO OOYY€HHS, YMEThb BBISBISATH MPOOJIEMBI IO
XapakTepHbIM MpHU3HAaKaM U 3HaThb CIOCOOBI  OOpBOBI €

nepeoOydeHHEM 1 HeTOOOYUYCHHEM MOJIEIEH.

3.8. Hmerp mnpenacrtaBieHHs O CYIIHOCTH pPaOOTBHI MOJETH
JIOTUCTHYECKON PErpeccuy M BO3MOXHOCTSAX €€ NPUMEHEHHUS Ui
KJaccu(uKanuu 0OBEKTOB; 00 UCIOIB30BAaHUU JIEPEBHEB PELICHUN

B MAIlIMHHOM OOYYEHUH.

3.9. Ymerb co3naBaTh MOAENH JIMHEHHOHN perpeccun Ha Python c

nomoIpio 6ndaroTek pandas, numpy u sklearn




sklearn

3.10. YMeTh NpoeKTUPOBaTh U PEATM30BbIBATh MOJIENIM MAIIMHHOTO

oOyyenus Ha Python ¢ moMOIIBIO HWHCTPYMEHTOB OHOIMOTEKH

Y4eOHO-TEeMATHYECKHNH TIJIAH

Ne 1.1m. Ha3Banmue pa3nesia/TeMbl KoaunuecTBO 4acoB
Oowee Teopus IIpakTuka

1. Anaau3 1aHHbIX Ha Python 21 9.0 16,0

1.1 Hayka o pnannbix. CTpyKTYypHI 1 0,5 0,5
JTAHHBIX

1.2. Pabora co ciuckamu Python 1 0,5 0,5

1.3. Pabora ¢  Tabnumamu = ® 1 0,5 0,5
HOJrOTOBKA JJAHHBIX

14. bubmmorexu Python. bubnuoreka 1 0,5 0,5
Pandas

1.5. CrpykTypsl nanHbIX B Pandas 1 0,5 0,5

1.6. Crpykrypa nanneix Dataframe 1 0,5 0,5

1.7. Hoctyn K JTAHHBIM B 1 0,5 0,5
cTpykTypax Pandas

1.8. Pabora ¢ mpomyckamu B JaHHBIX 1 0,5 0,5

1.9. Paborta co cTpykTypaMu AaHHBIX 1 0,5 0,5
B Pandas

1.10. Onepanuu HaJ TaHHBIMU. 1 0,5 0,5
ApudmeTnueckre U JOTHYECKHe
orepanuu

1.11. CraTucTudeckue JaHHBIE 1 0,5 0,5

1.12. OnucarenbHas CTaTUCTUKA 1 0,5 05

1.13. bubnmoreka BU3YyaJIN3alUH 1 0,5 0,5
JTAHHBIX




1.14. [TocTpoenue rpapukos 1 0,5 0,5
1.15. [Toctpoenue auarpamm 1 0,5 0,5
1.16. Hacrtpoiika  BHemHero  BuJa 1 1
JarpaMm
1.17. Bu6noreka NumPy 1 0,5 0,5
1.18. [TpoekT «HccnenoBanue 1 1
naHHbIxX». Yacts 1
1.19. [Tpoekt «MccnenoBanue 1 1
JaHHbIX». YacTp 2
1.20. OO0o01IeHre W CHCTEMaTU3alus 1 1
OCHOBHBIX TOHATUN TEMBI
«Ananuz JTAaHHBIX c
Ucrosb30BanueM Pythony
1.21. HroroBast kKoHTpoIbHAs paboTa 1 1
2. MamuHHOe 00y4YeHue 11 6,5 8
2.1. [TorsiTiE W BUABI MAITMHHOTO 1 0,5 0,5
00y4eHust
2.2. AHanu3 ¥ BU3yalu3alus JaHHBIX 1 0,5 0,5
2.3. bubnuorexu MalIMHHOTO 1 0,5 0,5
oOy4deHus
2.4. JIunelinas perpeccus 1 0,5 0,5
2.5. Henunelinpie 3aBUcMMOCTH 0,5 0,5
2.6. Knaccugukanus. Jlorucruyeckas 1 0,5 0,5
perpeccus
2.7. Jepesbst pemennii. Yacts 1 1 1 1
2.8. CoyuaiiHerii mec 1 0,5 0,5
2.9. Knacrepuzammst 0,5 0,5
2.10. [Tpoexkrt. IlpencraBnenue mpoekta 1 1




211 ITpoekt «OCHOBBI MAalIMHHOIO 1 1
00yJYeHUS»

2.12. Hrorosast mpoekTHast paboTa 1 1

3. Heiipoceru. BBenenue 2 1,0 1,0

3.1. Beenenue B HeipoceTu 1 1

3.2. [Tpoekt 1 1
HUTOTI'O 34 16,5 17,5

Conep:xkaHue Kypca

Mopayas (pa3aen) 1. Ananu3 naHnubixX Ha Python
Tema 1.1. Hayka o nanubix. CTpyKTypbl 1aHHBIX. [laHHbBIE, HAYKa O JaHHBIX, OTKPHIThIC JaHHbIE,

VCTOYHUKU JAHHBIX, CTPYKTYphI JAHHBIX (CTEK, MACCUB, OYEPEb, XII-Ta0JINLIA).

Tema 1.2. Pabota co cnimckamu Python. CTpyKTypbl JaHHBIX, CIICKH, CIICOK, 3JIEMEHT CITHCKA,
UHJIEKC, OTpULIATENIbHAs UH/EKCallUs.

Tema 1.3. Pabora ¢ Tabnmuuamu v noxaroroBka gaHHbIX. Croucku B Python, omepanum nHapn
CIHMCKaMH, OCHOBHBIE METOJBI JUIA paboThl co cnuckamu. Pabora ¢ TaOIMYHBIMU JaHHBIMH.
®ynkuun MuH(), makc() u cp3Hau() B Excel, mouck, ouncrka, npeodpazoBaHue, opraHu3amus u
cOOp TaHHBIX.

Tema 1.4. bubnuotexku Python. bubnuoreka Pandas. Ilowmck, ounctka, mpeoOpazoBaHue,
opraHuszanus U cOop naHHbIX. buOnmoreka s3pika mporpamMMupoBanHusi, 6ubianoreku Python,
6ubnuoreka Pandas, umMmnopt 6uOIMOTEK.

Tema 1.5. Ctpykrypsl nansabix B Pandas. Ilouck, ouncTka, mpeodpa3oBaHue, opranusanus 1 coop
JTAHHBIX, CTPYKTYpHI AaHHBIX B Pandas. CTpykTypa JaHHBIX Series.

Tema 1.6. Ctpykrypa aannbeix Dataframe. CtpykTypa nanueix DataFrame, cioBapb, CHHUCOK,
¢ynkuus read_csv, meroasl head u tail.

Tema 1.7. Joctyn k qanHbIM B cTpykTypax Pandas. DataFrame, pynkuus display(), metozst loc u
iloc. BeIBOA JaHHBIX MO METKaM M Cpe3aM METOK, MHAEKCaM M cpe3aM MHIEKCOB B Series. BbiBoj
JTAHHBIX TI0 aTpUOyTaM, cpe3aM METOK U JIOrHYeckuM yciaoBusM B DataFrame

Tewma 1.8. Pabota ¢ mporyckamu B nanHbIX. [Ipocras dunsTpamus, QyHKIHS query, JOTHIECKHe
ycioBus. [Ipormycku qanHbIX, MeToab! dropna, fillna.

Tema 1.9. Pabota co crpykTypamu faHHbix B Pandas. Undopmanus o naHHBIX, MeToAbI info u

describe, umciOBBIE M KaTeropualibHble NpH3HAKU. Arperupyromue ¢yHkium Value_counts,



unique, nunique, groupby. Metoasr min(), max() u mean(). O6beaMHEHNE TAOIUI] C TTOMOIILIO
MeTOJIa merge, mapaMeTpsl on U how.

Tema 1.10. Onepanyu Haa JaHHBIMU. ApUPMETHYECKHE U JIOTHYecKue oreparuu. [IpocTeiimme
apudMeTHYeCcKre ONepaTopsl, JOTHUECKHE ONepaTophl, ONepaly Haj cToa0namMu gatadpeiima,
MIPUCOCTMHEHHUH CepuH K natadpeiiMmy; GyHKIMH query, str.match, str.contain.

Tema 1.11. Cratuctuueckue nanasie. Meron describe, 4ncioBbIe U KaTETOpHATLHBIC TIOKA3aTEIH.
MuHuManbHOE, MAKCUMAIIBHOE U CPETHEe apru(PMETHUECKOE 3HAYCHHUSI, KBAPTUIIN U CTAaHAAPTHOE
OTKJIOHEHHE.

Tema 1.12. OmmcarensHas craructuka. Meronsl info, describe, min, max, mean. YcioBus
¢unpTparuu gaHHbIX. CTAaTUCTHKA MO KAaTErOpUANbHBIM MMapamerpaM, (QuIbTpamus JaHHBIX,
CTaTHCTUYECKUE METOJIBI.

Tema 1.13. bubnuoTeka Bu3yanu3alMd JaHHBIX. Busyanuzanus JaHHBIX, MPEUMYIIECTBA
nuarpamm u rpadukoB. Buasl nuarpamm. bubnnoreku Pandas, Matplotlib, Seaborn u moctpoenue
rpaduKOB U TUarpaMM ¢ oMoIIbIo 3Tux oudanorek. Meroasl plot, hist, scatter, joinplot, pairplot,
countplot.

Tewma 1.14. [Toctpoenue rpadukoB. Tumbl CpaBHEHUI U THIIBI AHArpaMM, MpaBuiia opopmMiIecHuUs
nuarpamm. Metoasl 6ubnuoreku Pandas s HacTpoiiku BHemHero Buaa rpadukoB. MeTozsl
o6ubmotexkn Matplotlib amst mocTpoeHust 1 HACTPOWKH BHEIIHETO BH1a TPa(HKOB.

Tema 1.15. [locrpoenne nuarpamMMm. Metonbl hist u scatter, IpUHIUIBI TOCTPOEHUS CTOIOYATHIX
nuarpamMm. OyHkuud pivot table, meron bar u ero mapamerpsl.

Tema 1.16. Hactpoiika BHemHero Buaa auarpamMMm. MeTonsl M napameTpsl sl HacTPOMKHU
BHEIITHETO BHJIa THCTOTPAMM, CTOJIOYATHIX U TOUYEYHBIX JTUArPaMM.

Tema 1.17. bubnuoreka NumPy. bubGnmoreka NumPy, wmaccuB. Maccus B NumPy,
XapaKTePUCTUKU MACCHUBOB, MX OTJIMYUE OT U3BECTHBIX paHEe CTPYKTYp JaHHBIX, pa3MEpPHOCTh
MaccHBa, TUI JIaHHBIX, TOCTYM K dJeMeHTaM MaccuBa. Pabora ¢ maccuBamu NumPy: co3nanue,
BBIBO/T DJIEMEHTOB MAaCCHBa, OTICPAIIUU HAJl MACCHBAMH.

Tema 1.18. IIpoekt «MccnenoBanue ganHbix». Yacts 1. OcHOBHBIE MOHSTHS TeMbl «Python mmst
Data Science». BrinonHeHne npakTU4eckoil pabOThI MO HMCCIEAOBAHUIO AHHBIX B OJNOKHOTE
Jupyter Notebook.

Tema 1.19. Ilpoekt «MccnenoBanne nqaHubix». Yacth 2. OcHOBHBIE MOHTHS TeMbl «Python mis
Data Science». Bemmonnenue u npezentanus npoekta «lccnenoBanne TaHnHBIX».

Tema 1.20. O0o00lIEHNE UM CHUCTEMATH3ALUSA OCHOBHBLIX MOHITHA TEMBI «AHAIN3 JAaHHBIX C
ucnons3oBanueM Python». Series, DataFrame, crarucruueckue metonsl, padora ¢ NumPy.

[TonsTust, n3y4eHHbIE B MOJyJe (pa3zene) «AHanu3 AaHHbIX Ha Pythony.



Tema 1.21. UToroBas xoHTpodabHas padota. OCHOBHBIC MOHATHS MOIyJs (pazaena) «AHaIHU3
naHHBIX Ha Pythony. BeimoaHeHHe KOHTPOIBHON paOOTEHIL.

Monyas (pa3aen) 2. MammnHoe o0yyeHue
Tema 2.1. IloHsTHe W BHABI MamUMHHOTO OOy4eHHs. VckyccTBeHHBIH uHTEIIeKT. [lomxon,
OCHOBaHHBIM Ha mpaBwiax. MammHHOe oOyuenue. Mcropus passutus MU B urpax. Cdepsl
NpUMEHEeHHs MamuHHOrO oOyueHus. OOydeHue c yduresneMm, oOydeHue Oe3 yuutens. 3amada
perpeccun, 3ajavya Kiaccuukanuy, 3agada kiacrepuzauuu. OTOOp MAaHHBIX Ui MOJENH
MAIIMHHOTO O0y4YeHUSI.
Tema 2.2. Ananu3 u BU3yaiM3alvs AaHHBIX. MalmuHHOE OOy4YeHHE C y4YWUTEeJIeM, MAIlUHHOE
oOyuenne 0Oe3 yuuTens, 3ajaya perpeccud, 3aaada Kiaccu(uKaluuu, 3ahada KiIacTepHU3aIhH.
bubmuorexkn pandas u matplotlib, yreHne TaOAMYHBIX NAHHBIX, CTATHCTUYECKUE TOKA3aTeH,
MOCTPOCHUE AHArpaMM.
Tema 2.3. bubnuoreku MammHHOro 00yueHus. MamuHHoe o0ydeHue ¢ yaureaeM U 6e3 yuurTerns,
ero npeumyniectsa. [loctanoBka menu u 3a1a4, aHanu3 JaHHbIX. O0ydJaromas 1 TPEHHPOBOYHAS
BBIOOPKH, 3a7lada perpeccuu, 3agada Kiraccupukanuu. TecToBas M TPEHHPOBOYHAS BHIOOpKA.
[Tepeobyuenue, Heqo00OyUYeHHE, ONTUMAalIbHAS MOJETb, Kpocc-Banuaanus. bubnuoreka sklearn,
STanbl IOCTPOCHUS MOJIETH MAalIMHHOTO 00y4yeHus Ha Python.
Tema 2.4. Jluneiinas perpeccusi. [loHsATHE JIMHEHHOW perpeccuu, meneBas (QyHKIUS, THHCHHOE
ypaBHEHHE, TOMOCKEJACTUYHOCTh JaHHBIX. JTambl CO3/IaHUS MOJEIN MAIIMHHOTO OOydyeHus,
no100p KO3 PUITMEHTOB TMHEWHOTO YPaBHEHHS.
Tema 2.5. Henunueitnsle 3aBucuMoctu. CoznaHue, OOydyeHHE M OLIEHKAa MOJAETH JIMHEHHOU
perpeccuu, Bu3yanu3auus naHHbIX Ha Python. Henuneitnsiit ¢yHkuumum, rpaduku QyHKIMA.
[TonnHOMManbHOE MpeoOpa3oBaHKe TMHEHHON perpeccuu.
Tema 2.6. Knaccudukamus. Jloructuueckas perpeccus. Krnaccudukanus, oructuueckas
perpeccusi, JUHEWHBIM KiaccuduKaTtop, TUNEPIUIOCKOCTh, OWHaApHas KiaccuuKaus,
MyJIbTHKJIAcCOBasi  kiaccuukanusa. JluHeltHoe ypaBHeHHE, KOIDPUIIMEHTH JTUHEHHOTO
ypaBHEHUS, PACTIOJIOKEHUE TOUKH OTHOCUTEIHHO MIPSMOii, OTCTyM 00bekTa. Co3nanue, o0yueHue
U OIEHKa MOJIeNIM JIOTUCTHYECKOW perpeccud. Marpuia omubOoK, METpHKH KayecTBa
JIOTHCTUYECKOI perpeccuu, MoJieNb JOrMCTUYECKOi perpeccun Ha Python.
Tema 2.7. JlepeBbs pemenuit. Yacte 1. MaTtpuna ommOoK, METPUKH KauecTBa JOTMCTHUECKOMN
perpeccuu, MoJiejb JIOTUCTHYECKON perpeccun Ha Python.
Tema 2.8. Cnyuaitnslit nec. JlepeBo perienuit, arpudyThl, 3¢ppekTuBHOCTD pa3OueHus, TayonHa
JIEpEBa, UJEs alropuTMa CIydalHOro Jieca, MPUHLUI MYIPOCTH TOJIMBI, CIy4alHBIN Jiec A

peleHus 3aJa4un KJ1acCu(UKaLUU U PErPecCU.



Tema 2.9. Knactepuszanus. MammnaHoe o0ydeHne 0e3 yauTens, KiaccupuKaius, KiacTepru3aims,
ITOPUTM K-CpeaHMX, HEHTPOUI, PACCTOSIHUE MEKIAY TOUKAMHU.
Tema 2.10. Ilpoekr. IlpencraBnenue npoekra. MammHHOE 0O0ydeHHE C YYMTENEM, 3ajaya
KJIacCU(UKallMK, METPUKH OLEHKHM KauecTBa KJacCH(pUKaluuu. DTambl pa3paboTKU MOJAETH
MaIIMHHOTO 00y4YeHusl, aHAIU3 JaHHBIX, CO3JaHUe U 00y4YeHHEe MOJIEeTH, OlleHKa 3 (HeKTUBHOCTU
paboTHI MOJIETH.
Tema 2.11. IIpoekT «OCHOBBI MAIIIMHHOTO 00y4YeHUs» (0000IICHIE U CHCTEMAaTU3aIsI OCHOBHBIX
NOHATHI TeMbl). [loHATHE U BUABI MAIIMHHOTO O0Y4eHHUs, IMHEHHAs perpeccus, JIOTUCTUYeCcKas
perpeccusi, 1epeBbsl pEIICHU, CITy4aiiHbIi Jiec, kinactepu3anus. [loHATuUs, U3yuyeHHbIE B MOJyJIE
(paznene) «MammHHOE 00yUeHUE).
Tema 2.12. Utoroas npoektHas pabdota. [lonstus, nzydeHusie B Moyiie (pazzaene) «Mammaaoe
oOydeHuey. BolmonHeHue u npeacTaBieHue MpoeKTa.

Mopayas (pa3aen) 3. BBenenue B HeiipoceTH.
Tema 3.1. BBemenue B Heiipocetn. VIcKyccTBeHHBIH HEWpOH, HH(POPMAIMOHHAS MOIEIh
HUCKYCCTBEHHOTO HEWpOHA, MEKXHEHPOHHBIC CBSA3M, HEUPOHHAs CEThb, CTPYKTYPHBIM IMOAXOI K
MOJICJTUPOBAHUIO HEHPOHHBIX CeTell, HEMPOKOMIBIOTED, MEPCENTPOH, TEHETUYECKHUM alrOPUTM,
SBOJIIOIIMOHHBIA TOIX0]] K MOJICTUPOBAHUIO HEUPOHHBIX CeTel, KBa3MOMOIOTHYECKHI MOAXO0/ K
MOJEIUPOBAHUIO HEUPOHHBIX CETEN, MOJIEKYJISIPHBIA KOMIIBIOTED.
Tema 3.2. Ilpoext. HeilpoHHble ceTH, CTPYKTYpHBIH MOAXOA K OOydeHUIOo Helpocerel,

MOJEIINPOBAHUE ABYXCIOMHOW HEUPOCETH

TemaTu4eckoe NJIAHUPOBaHHUE C ONpe/eIeHNeM OCHOBHBIX BHI0B y4eOHOM
NeSITeJIbHOCTH

HaumenoBanue | KpaTrkoe coaep:kanue Buabl yueoHoi
TeMBI AeATeJbHOCTH
1. AHayu3 1aHHbIX HAa Python
1.1. Hayka o naHHbIX. | [A@HHEIE, HAyKa O Ananumuuecxasi: aHaIn3
CTpPyKTYpBI JTaHHBIX, OTKPHITHIE TPAKTOBOK IIOHATHS «HAyKa O
JTAHHBIX JIaHHBIE, UICTOYHUKU JAHHBIX»; [OUCK OTBETOB Ha
JAHHBIX, CTPYKTYPBI poOJIEMHbBIE BOIPOCH! YUUTEIS

TAHHBIX (CTEK, MaCCHUB,

Kommynuxayuonnas:
ouepeb, XIII-TadInIa)

00CyX/IeHUEe TPAKTOBOK IMOHSATHUS
«HayKa O JaHHBIX», OTBETHl Ha
BOIPOCHI YUYUTENs, B TOM 4YHCIE
pOOJIEMHBIE.




IIpakmuuyeckas: pabora B
MHUKpOrpymnmnax Ha 1 sTtame ypoka
(BBITIOJTHEHUE 3a7aHus Ha
OTIPOBEpKEHNE WK (paKTHYEeCcKoe
MOATBEPXKIEHHE  OJHOTO W3
TE3UCOB);  MOUCK  IPUMEPOB
CaTOB-MCTOYHHKOB JAHHBIX;
peleHre npoOIeMHbIX 3aaHui

Perexcusnas: 3anoaHeHUe TUCTa
peduiekcun B KOHIIE ypOKa

1.2.

Pabota co
cnuckamu Python

CTPYKTYPBI IaHHBIX,
CITMCKH, CITUCOK, 3JIEMEHT
CITMCKa, HHJICKC,
OTpHULATEIbHAS
HHISKCAIIUS

Oxcnepmmuast: o0cyxieHune
JIOMAIITHETo 3aJaHusI U €T0 OlleHKa

Ananumuueckas: aHamn3
poOaeMHOM CUTYaIluu 00
OpraHu3alliil XPaHCHUS JIaHHBIX
(Ha TpuMepax); HaImMcaHUE KOoJaa
(9Tan 2 ypoka);

IIpakmuyeckas: pereHue
POOJIEMHBIX 3aJlaHuU;
npakThdyeckas pabora (sram 3

ypoKa)

Kommynuxayuonnas: OTBEThl Ha
BOIIPOCHl  y4YHUTENs, YydacTue B
TPYNIIOBOM  OOCYXACHHH  TPHU
BBITIOTHEHUHN 3aJIaHHH.

Pedghnexcuenas: 3anonnenue nucra
pediiekcuu B KOHIE ypoKa

1.3.

PaGora C

TaOIUIIAMA u

IoAT0OTOBKA
JaHHBIX

crmcku B Python,
oTiepaIy HaJl CIIICKaMH,
OCHOBHBIE METOJIbI JIJIsI
paboTHI CO CIIMCKAMHU,
paboTa ¢ TaOJIMYHBIMU
JTaHHBIMU, PYHKIIMH
MuH(), Makc() u cp3Hau()
B Excel, mowuck, ouncrka,
npeoOpazoBaHue,
opraHu3arus u coop
JTAHHBIX

Ananumuueckas.: aHam3
NpOOJIEMHBIX CHUTYallMid, TOUCK
OTBETOB Ha poOJIeMHBIC
BOTIPOCHI, BBIMIOJHEHUE 3aaHUs
Ha aHaJM3 JAHHBIX C IIOMOIIKIO
byHKINH Excel; aHamn3
pe3y/IbTaToB BBITTOTHEHUS
saganuii B Excel

IIpakmuuyeckas: BBITOJIHEHHE
npakThHueckoi  paboter  Excel
KommyHnukayuonnas: OTBETHl Ha
BONPOCHl YYMTENs, Y4acTHe B
IPYIIIOBOM  OOCYXXIEHMM TpHU
BEBIIIOJIHEHUH 3aJaHUH.

Pedghnexcuenas: 3anonnenue
nucTa pedIIeKCHH B KOHIIE ypoKa




1.4. Bubmamorexu TIOMCK, OUUCTKA, | AHanumuueckas: TOUCK OTBETOB
Python. npeoOpa3oBaHue, Ha poOJIeMHBIE BOTIPOCHI
Bubimoreka opranm3ansi ©u  cOop | (Hampumep, MPOBECTH AHAIOTHIO
Pandas JAHHBIX, 6ubnnorexka | 6ubimoTeKa A3bIKA

SI3BIKA MPOrPaMMHUPOBAHUS C OOBIYHOM

MpOrpaMMHUpPOBAHUS, OuOIMOTEKO ), COCTaBJICHUS

OHnOIIMOTEKHU Python, | rmutana gelicTBHI 10 U3YyYCHHIO U

oubnmoreka Pandas, | aHanmu3y JaHHBIX

UMITOPT OUOIMOTEK
Ipaxmuueckas: BBITIOJTHEHUE
MPAKTUYECKON pabOThI
Kommynuxayuonnas: OTBeThl Ha
BONIPOCHl  y4YHUTENs, YydacTue B
IPyHIIOBOM 00CyXJIeHUU
BBITIOJTHEHHOTO JIOMAITHETO
3a/laHus u B nporecce
BBITIOJIHEHUS 33/IaHUM.
Pedghnexcuenas: 3anonHenue
nucTa pedIeKCHH B KOHIIE ypOKa

15. CTpPYKTYpbI TTOUCK, OYHMCTKA, | AHanumuyeckas: aHanu3
naHHbIX B Pandas npeoOpa3oBaHue, BBITIOJTHEHHBIX JOMAITHUX

opranmzansi ¥ cOOp | 3a/laHUi; BHIIOTHEHHE 33JaHUI 110

JaHHBIX, CTPYKTYPHI | CTAaHIIHSIM.

JTAHHBIX B Pandas,

CTpYKTYPa JaHHBIX Series Hpazcmtmecmm: BBITIOJTHEHUE
3alaHui 1o CTAHIIHSIM,
BBHITIOJTHEHHUE TECTa
Kommynuxayuonnas: OTBETHl Ha
BONIPOCHl  y4YHUTENs, YydacTue B
TPYNIIOBOM  OOCYXACHHH  TPHU
BBITIOJTHEHHUH 33]IaHUIA.
Pedghnexcuenas: 3anonHenue
nucTa pedIIeKCHH B KOHIIE ypoKa

1.6. CTpykTypa CTPYKTypa JNAHHBIX | DKcnepmHas: MOUCK u
nanneix Datafram | DataFrame, CIIOBaphb, | 00CYXKJIeHHE on0ok 1o
e CIHCOK, GyHKIUS | pe3yabTaTam BBITIOJTHEHUS

read_csv, meronsl head u | 3amanwmii

tail
Ananumuueckas.: aHaIN3
BBITIOJTHEHHBIX MPAKTHICCKHUX

3aJaHUl, TOMCK OINMOOK M HX
o0ocHOBaHUe, aHaIu3 ¢GparMeHTa
Kofa (3amanue 4),




Ilpaxmuueckas: BBITIOJTHCHUE
3aJIaHMi Ha CO3JlaHue OOBEeKTa
DataFrame wu3 crnoBaps u u3
crucka cnuckoB (1 stam ypoka),
BBITIOJTHCHUC 3a7aHui Ha
CUMTHIBAHUE W BBOJI IAHHBIX, aHAIIN3
koga ¥ T.a. (2 u 3 3Tambl ypoka)
Kommynuxkayuonnasa: oTBeTHl. Ha

BOIIPOCHI y4YHUTEIsd, Yy4YacTHE BO
dbpoHTaIBHOK  Oecene u
IPYNIIOBOM  OOCYXAEHUM  IIpU

BBITTIOJIHCHHUH SaﬂaHHﬁ.

Pegnexcusnas: 3anonHenne
mucTa peieKcHy B KOHIIE YpOKa

1.7. Jloctyn k nanueiv | DataFrame, dymxims Ananumuyeckas NPy BBINIOTHEHUH
B display(), metomst loc u 3aJJaHu’
iloc; BBIBOT TaHHBIX 11O
crpyktrypax Panda ’ IIpakmuyeckas TIPU BBIIOJHEHUH
S METKaM U Cpe3aM METOK, .
BCEX 3a/laHUi (MHIMBHIYATbHO U
WHJIEKCaM U cpe3am )
. B MHUKpOIpymnmnax npu
UHJIEKCOB B Series; porpyn ’ pv
BBINOJIHEHUH PaKTUYCKON
BBIBO/] JTAHHBIX 1o | paboTHI.
aTpuOyTaM, cpe3aM METOK
KommyHnukayuonnas: OTBETHl Ha
U JIOTMYECKUM YCIIOBUSIM B
BOTIPOCHI  yUHTEJIS acTue BO
DataFrame P ya - Y1
(dbpoHTaIBHOM ompoce u
IPYNIIOBOM  OOCYXAEHUM  IpU
BBITOJIHEHUH 3a]IJaHHH.
Pegnexcuenasn: 3anonHenue
mucTa pedIeKCHy B KOHIIE YpOKa
1.8. PaGora ¢ | mpocras bunbTpanus, | AHarumuyeckas Npy BbIOIHEHUH
IIPOITYCKaMK B | byHKITNSA query, | 3agaHuit " OTBETOB Ha
JAHHBIX JIOTHYECKUE YCITIOBHS; | POOJIEMHBIE BOIPOCHI.
MIPOIYCKH TaHHBIX,

metozsl dropna, fillna

IIpaxmuueckas IPU BBINIOJTHEHUH
3a/IaHHU B Mapax.

KOMMyHUKal/!MOHHCZﬂ.’ y4aCTue BO

(bpoHTAIBHOU Oecene o
00CYXICHHIO JIOMAIIHETO
3ajaHus  (Moienbp  ypoka  —

HIepeBepHYTOE O0YUCHHE).

Pegnexcuenaa: 3anonHenue
JucTa pedIeKCHH B KOHIIE ypoKa




1.0. PaGora co | mHMOpMaNus O TaHHBIX, Ananumuueckas Ipu BBINIOJTHEHUN
CTpYKTypamu mertonsl info u describe, NPAaKTUYECKOrO  3aJaHusg  Ha
NaHHBIX B Pandas YHCIIOBBIC U YTEHHE JAHHBIX W3 TaOJHIIbI

KaTeropHaibHbIC uHpopMaIuu 00 UTPOKax
NPU3HAKY, arperupyromue | GyrOoIbHBIX KIIyOOB, B TOM YHCIIE
¢bynkuu: value_counts, ¢ nmpumeHenuneM metoz describe();
unique, nunique, groupby | mpu  BBIOJIHEHWM 3aJaHWs Ha
meroasl Min(), max() u E;Zfli?;?Hﬂe arperupyromumx
mean();o0beuHEHNE
Tabaui ¢ moMombko | [Ipakmuueckasi: Y BHITOTHEHUN
MeToza Merge, mapamerpsl | 3aaHui, B TOM qrcie
on u how CaMOCTOSITEIIbHBIX u
UCCIIEIOBATEIIhCKIX
MPAaKTUYECKUX PadOT.
KommyHnukayuonnas: ydactue BO
(bpoHTATBHOMN Oecene 1o
00CYXJICHUIO JIOMAIITHETr O
3ajaHus  (MOIeNnb  ypoka  —
[IEpEBEPHYTOE O0yUYEHHE).
Pegnexcusnas: 3anonHeHue mmcTa
pediiekcuu B KOHIIE YpOoKa

1.10. | Oneparuu Han | pocTeimme Ananumuueckas: npu
JAHHBIMH. apu(MeTHUECKHUE BBINIOJIHCHUH 3aJIaHU U OTBETOB
ApudMmernyeckne | ONCPATOPBL,  JIOTHYECKUE | HA YTOYHSIOWME M MPOOICMHBbIC
" Jormdyeckue | OMEPATOPBI, ONEPAIIMX HAJ | BOIIPOCHI YUUTEIIS npu
orepaLum cronbnamu  naradpeiiMa, | BBIIOJHEHUH — 3aJlaHUi,  TIPH

NPUCOEMHEHUN CEpUH K | BHITIOJHEHHUU 3aJJaHuI Ha
naradpeiiMy;  QYHKIMHU | IOTHYECKHE  ONEpalud  [pu
query, str.match, | puibTpalun JaHHBIX

str.contain

Ilpaxmuueckas: Tpy BBINOIHEHUH
3a1aHUI Ha IIOBTOPEHHE
apu(MeTHyecKux U JIOTUYECKUX

omepatopoB B Python; mpwm
BBITIOJTHCHUHW  3aJlaHWM C HOBOM
IIEPEMEHHOMN sum; npu
BBITIOJTHEHUH 3aJaHuN Ha
JIOTUYECKUE onepanuu c
JTAaHHBIMH.

KommyHnukayuonnas: ydactue BO
(GpOHTATBHOM OOCYKICHHH.

Pegpnexcuenas: 3anonHeHue IUCTa
pediiekcuu B KOHIIE YpoKa




1.11. | Cratucriueckue metoz describe, ducnoBsie | Anarumuueckass TPU OCBOCHUU
JIAHHBIE u KaTeropualibHbIe | clIoco00B BBIYHCIICHUS
MoKa3aTey; pa3IMYHBIX CTAaTHCTUYECKUX
MUHUMAJBHOE, MoKaszarelne W 3aKperuieHuu
MaKCHMaJbHOE U CPEIHEE | uepe3 BHIMOJIHEHHE 3aJaHuii;, pu
apudmernueckoe CpaBHCHHUH CTAaTHCTUYECKUX
3HAUEHUs, KBAPTWIM U | [IOKa3areneil (Ha mpumepe).
CTaHJAPTHOE OTKJIOHCHHE
Ilpakmuyeckas TPU BHIOJHEHUH
3aJjaHul Ha BBIYUCIICHHUE
ME/IUaHbl, CTaHJapTHOTO
OTKJIOHEHUS ¥ KBAPTUIIH.
KommyHnukayuonnas: ydactue BO
(bpoHTANTBHOM OOCYKIACHHH.
Pegnexcusnas: 3anonHeHune ucTa
pedaexkcun B KOHIE ypOKa
1.12. | Onmcarensuas metoabl  Info, describe, | Anarumuueckas npu BHIIOJTHCHUN
CTATHCTHKA min, max, mean, yciioBus | 3aJlaHUil TPAKTUYECKOH pPabOTHI
buapTpanuu JTAHHBIX, | HA TPUMEHEHHE CTATUCTUYCCKUX
CTaTHCTUKA 0 | METO/IOB, a  TaKxke pu
KaTeropuabHbIM COCTaBIICHUU 3aJlaHus Ha
napamerpaM, (QUIBTPANHS | CIOKHBIC YCIOBHS (QHUIbTpamuu
JTAHHBIX, CTATUCTHUYCCKHEC | JAaHHBIX W CTATUCTHYCCKHX
METOIbI METO/IOB.
Ilpaxmuyeckas TPU BHIOJHEHUH
3aJ1aHHMN.
KommyHnukayuonnas: ydactue BO
(dbpoHTaILHOM 00CyXICHUHN
MPOOJIEMHBIX CHUTYaIluii, OTBETHI
Ha BOIPOCHI, OOCYXJIEHUE B
rpyImax.
Pegnexcusnas: 3anonHeHue IMcTa
pedaexkcun B KOHIE ypoKa
1.13. | BubGnmoreka BH3yalM3alusl  JaHHBIX, | AHaiumuueckas: TPH BBIICICHUN
BH3YaIM3aLIHH MPEUMYIIECTBA JTHArPaMM | MPESUMYIICCTB BH3YaIH3aIluu
JAHHBIX u rpaduKoB; BUJIBI | IaHHBIX 7O HMX  TaOJUYHOTO
auarpamM; — OMOJIMOTEKH | MpeACTaBICHHUS.
Pandas, Matplotlib,

Seaborn u moctpoeHue
rpaduKOB M JMArpamMm C
MTOMOIIIBIO ITHX
Ooubnmorek, MeToasl plot,
hist,  scatter, joinplot,
pairplot, countplot.

IIpakmuyeckas: P BBITIOJIHEHUH
NPaKTUYECKUX 33JaHUN B MaJIbIX
rpynnax (1 otam ypoka); mnpu
BBITTOJTHEHUH PaKTUIECKOH
paboTsI (2 3Tam ypoka)

KOMMyHUKaL!MOHHa}Z.‘ OTBCThI Ha
BOIIPOCHI YYUTCJIA, (I)pOHTaJ'ILHOC




oOcykJeHrue u OOCyXIeHHE B
MaJIbIX TpyIIax

Perexcusnas: 3anoaHeHue TUCTa
peduiekcun B KOHIIE ypOKa

1.14. | Hocrpoenue TUIBl CPAaBHEHUU M TUNBI | AHanumu4eckas Npy BHITIOTHECHUN
rpaduKOB JMarpamm, NpaBuja | 3aJlaHUI HA TIOCTPOCHUE TPAPHUKOB
opopmienus amarpamm; | C  MOMOIIBIO  HMHCTPYMEHTOB
METO/IbI oubnuoteku | oubamoTekun Pandas (sram 2
Pandas mis HacTpoiiku | ypoka) u oubmuoreku Matplotlib
BHEITHETo BUa rpadukoB; | (3Tam 3 ypoka).
METO/IbI O6ubnoTeKn
. Ilpakmuyeckas TPU BHIOJHEHUH
Matplotlib JUISt .
9 3aJJaHU Ha TOCTPOCHHE rPpauKoOB
MOCTPOEHHSI U HACTPOUKH
C  TIOMOIIbIO  HWHCTPYMECHTOB
BHEIIIHETO BUJIa TPaQHKOB
OnbIHOTEKH Pandas u
oubmmorexku Matplotlib.
KommyHnukayuonnas: ydactue BO
($poHTaIBHOM 00CyX1eHUU
JOMAIIHEr0 3aJaHusi M TPaBUII
noctpoerus rpaduxoB (1 ostam
ypOKa), BBINIOJHEHHBIX 3aJaHHN
Ha 2 U 3 3Tanax ypoka.
Pegnexcusnas: 3anonHeHue ucTa
peduiekcun B KOHLIE ypoKa
1.15. | TToctpoenue metonel hist u  scatter, | Anarumuueckasn: BBITIOJTHCHUE
JMarpamMm NPUHIUIBl  TIOCTPOCHUS | 3aJJaHWK  HA  TIOCTPOCHUE B
cronbuareix  auarpamu, | Matplotlib muarpamm; Ha BbIOOp
byHKIHSA pivot_table, | Buaa cronbuaToit auarpammel st

METOI bar u ero
mapameTphbl

JIy4IlIed BU3yaIN3alMu JaHHBIX

Ilpaxmuueckas:
3alaHUi U
MIPaKTUYECKON
IIOCTPOEHUE
Juarpamm

BBIIOJIHCHHE
CaMOCTOSTEIbHOMN
paboTsl Ha
CTOJIOYATHIX

Kommynuxayuonnas: pH
00CYXXKJIEHUU JOMAITHETO 3aaHHs
(1enecooOpa3HOCTh  MMOCTPOEHUS
CTONOYATBIX JHAarpamMM, BHJBI
CTONOYATHIX JMarpamm,
MOCIIEI0BATEIHHOCTh IIATOB IO
MOCTPOEHUIO CTOIOYATHIX
auarpamMm); TIpH  OTBETax Ha
YTOYHAIOMIUE BOIIPOCHI YUYHUTEIA




Pegnexcusnas: 3anonHenue ImcTa
pedaekcun B KOHIE ypoKa

1.16. | Hacrpoiika METOBl U HapamMerTpsl il | Ananumuueckasi: npu
BHELIHEro  Buaa | HACTPOMKH BHEIIIHETO | CAMOCTOSITEIbHOM WM B Iapax
[MarpaMM BUJIA, THCTOTPaMM, | BBIIIOJHEHUN HPAaKTUYECKUX

CTOJIOYATBIX W TOYEYHBIX | 3aJaHUI o oopmieHuno
JrarpaMmm arpamMmm.
IIpakmuueckas:
CaMOCTOSITENIbHAS. WJIM B Iapax
BBITTOJIHEHUE NPAaKTUYECKUX
3a7jaHu’ o oopmienuto
JarpamMmm.
Kommynurkayuonnas: npu
00CYX/IEHUH JOMAILIHEro 33aHus
(pabota B mapax)
Pegnexcusnasa: 3an1oqIHEHUE TUCTA
pediiexcuu B KOHIE ypoKa

1.17. | Bubimorexa Ooubnnoreka NumPy, | Ananumuueckas: pu BbLACTIECHUN
NumPy (4) MaccuB; maccuB B NUMPyY, | ©  dopmynupoBanuu  paznuauii

XapaKTePUCTUKH MEXJy MacCUBaMH, CEpPHSIMHU U
MacCHUBOB, UX OTJIMYME OT | AatadpelMamu; NPy BHIIOIHEHUU
U3BECTHBIX paHee | NpoOJEMHBIX  3aJaHui;  TpHU
CTPYKTYp JAHHBIX, | BBIIOJHEHUN 3aJJaHUA HTOrOBOM
pa3MepHOCTh MAacCHBA, THIT | KOHTPOJILHOW paboTBHl 1O TeMe
JTAaHHBIX, JOCTYTI K | 6ubarorexa NUmPy.
3JIEMEHTaM MacCuBa;

Ilpakmuyeckas TIPU BBITTOJHEHUH
padora ¢  wmaccuBamu | Tecta (1 stam 4 ypoka); npu

NumPy: co3nmanue, BBIBOJ
DJIEMEHTOB MaccHBa,
oTiepaIuy HaJl MaCCHBaMH

BBINOJIHEHUH NPAaKTUYECKUX
3aJJaHUi Ha CO3]JaHUE MAaCCUBOB B
Python, npu BBINOJIHEHUH

KOHTPOJIbHOM paboThl O TeMme
o6ubanoreka NUmPy.

Kommynuxayuonnasi: npu
00CYXXJICHUU JJOMAITHETO 33 aHus
(paborta B napax); npu
BBIITOJHEHUH 3aJaHUH B MallbIX
rpynmax, Tpd  y49acTHH B
0o0CyXJeHUU, TpU OTBETax Ha
BOTIPOCHI YUUTEIS

Pegnexcusnas: 3an101HEHUE TUCTA
peduiekcuu B KOHLIE ypoKa




1.18- | IIpoekr OcCHOBHBIE TIOHATHUSL TEMBI | AHaIUMUYeCcKAas TP BHITIOTHEHUN
119 | «Vccnenosanme «Python nns Data Science» | 3amaHuii 1Mo MCCIICOBaHUIO
' JaHHBIX». YacTh JAHHBIX (BBIIOJHEHHUE TPOEKTa B
1, Yacrs 2 MaJbIX FpyIMmax).
Ilpaxmuueckas npyu BHINOJIHEHUH
MIPOEKTA.
Kommynuxamuenas: npu
0o0CyXKIeHUN JIOMAITHETOo
3aJjaHus, TpUd  BBIIOJHEHUU
MIPOEKTa B MaJIbIX IPyIIax
Pedghnexcuenas: 3anonnenue nucra
peduiekcun B KOHIIE ypOKa
1.20. | O6o6menne u | Series, DataFrame, | Ananumuueckas: Tpu co31aHUU
CHCTeMaTH3alus CTaTUCTHYECKHE METOJIbl, | CHHKBEHHOB U BH3YaJIIbHOW KapThI
OCHOBHBIX pabota c NUMPY; noHsTHs, | 3HAHUI (06001eHue,
HOHSTHH  Templ | U3YYEHHBIE B Kypce | CHCTEeMaTh3alus)
«AHaIn3 JaHHBIX»
«AHAIK3 JAHHBIX Ilpakmuueckas T1pu  CO3TAHHUU
¢ CHHKBEHHOB U BU3YaJIbHOW KapThI
HCIOJIb30BaHUEM —
Pythony
Kommynukamuenas: oOCyxneHue
B XOJIC BBINOJIHEHHS 33/JaHUN U
NPe3CHTAIH pe3yibTaToB
paboThl, OTBETHI HA BOITPOCHI
Pedghnexcuenas: 3anonnenue nucra
pedaexkcun B KOHIE ypOKa
1.21. | Urtorosas OCHOBHBIE TIOHSATHS TEMBI | AHaiumu4ecKas NPy BHITIOTHEHUN
KOHTPOJIbHAS «Python nnst Data Science» | tectra W 3agaHust  UTOTOBOM
pabota KOHTPOJIBHON paboTsI o
UCCIIEIOBAaHMIO  JlaTa ceTa C
uHpopManye 0  maccaxupax
Turanuka
Ilpaxmuueckas TpyU BHIMOTHEHUH
TeCTa 1O pasleny, 3aJaHusd
UTOTOBOW KOHTPOJIBHOM pabOTHI.
Peghnexcuenas: 3anonnenue nucra
pediiekcuu B KOHIIE ypoKa
2. MammunHoe o0yueHue
21. [Monsitue u Bumpl | VICKYCCTBEHHbIN Ananumuueckas npu
MAIIHEHOTO WHTEIUICKT, MOJIXOJI, | CPAaBHUTEIHLHOM aHam3e
oGyueHus OCHOBAHHBII Ha MPaBWJIaX, | IOAXOOB: O0yUYECHHE C yUUTEIEeM

MaIlTnHHOE oOydeHue,
ncropus passutuss UM B

u oOyueHue Oe3 yuuTens; NpU
OoTBETaX  HAa  BONPOCHI |




urpax, cepbl IpUMEHEHHUS
MaIIMHHOIO o0y4eHus;
o0y4eHHEe C YYUTEIIEeM,
oOyyenue 0e3 yuuTens,
3ajiaya perpeccud, 3aaada

Knaccuukanuy, — 3agada
KJIaCTepH3alllHy, otbop
JaHHBIX ~ JUIL  MOJENHU

MalllMHHOT'O O6y‘leHI/I5I

(bpoHTaTHPHOM o0CyXIeHUN
BOTIPOCOB T10 MPE3EHTAIINH.

IIpaxmuueckas PU BBIIOJIHEHUH
3aJJaHUN TPAKTUYECKON padoTHI.

KommyHukayuonnas: OTBETHI Ha
BOIIPOCBHI YYHTENs, Y4acTHE BO
(bpoHTATBEHOM OOCYXKICHHH TIpU
BBITIOJIHCHUH 33/IaHHH.

Pegrexcusnasn: 3anonHenue mucra
peduiekcun B KOHIIE ypOKa

2.2. AHaTH3 MamunHoe oOyuyeHue ¢ | Anarumuueckas: TIpU  IIOUCKE
BU3YaIH3aLHS yUUTEIIEM, MallMHHOE | OTBETOB HAa BOMNPOCH B XOJIE
JAHHBIX oOydyeHue ©0e3 yuuTelss, | O0CYKICHHS BBITIOJIHEHHOTO

3a7iaya perpeccuy, 3ajada | JOMAIIHEeTo 3aJjaHuA, npu
KiIaccu(uKanuy, — 3ajada | BHIMOJHECHUH 3a7laHu’
KJIaCTEepH3aIIHH; IPAaKTUYECKON paboThI.
Ooubnmmorekn pandas wu
. IIpakmuyeckas: npu 00CyXJIEHUU
matplotlib, YTCHHE
BBINOJIHEHHOTO JIOMAIlIHEero
TaOIMYHBIX JTAHHBIX,
3ajjaHus; Npd  (POHTAIBLHOM
CTaTUCTHUYECKHE
orpoce U Oecene, npu
MOKa3aTeN, MOCTPOCHHE .
BBINOJIHEHUH 3a7jaHuif
JrarpaMmm .
MPaKTUYECKON paboTHI.
Kommynukayuonunas: OTBETHl Ha
BOTIPOCHl yYHTENsI, y4dacThe BO
(GpOHTaNBbHOM OOCYXACHUH IPH
BBITOJIHEHUH 3aJIJaHHH.
Pegnexcusnasa: 3anonHenue 1ucta
pedaexkcun B KOHIE ypOKa

2.3. Bubiuorexu MamunHOoe oOy4yeHue ¢ | AHarumuveckas:  OTBETHI  Ha
MAIITHHHOLO yauteraeM M 0e3 yduTens, | BOIpoCchl (aHAJIW3 BOIPOCOB U
06yueHMs €ro MPEUMYIIECTBA, | IOUCK OTBETOB) (HPOHTAIBHOU

MOCTAHOBKA IIEJIM U 3a1a4, | Oecempr; aHaJm3 rpaduKoB
aHamn3 JaHHBIX, | MOJIETIE MAIIMHHOTO OOy4YeHHS
o0yyJarormas U | Ipu BHITOJIHEHUH  3aJIaHUS
TpeHUpoBOYHast BBIOOPKH, | «IIpobiembl B o0y4eHun
3ajaya perpeccHuu, 3ajada | MOJEIIN».

KJaccu(UKanum, TecToBas
u TPEHUPOBOYHASI
BEIOOpKa, TMepeodydyeHue,
HeZo00y4UeHue,
ONITUMAJIbHAS
KpOCC-BaTU/IaITus;
ouonmmoreka sklearn,
3Tarbl IOCTPOCHUS MOJIEIIN

MOJENb,

Ilpakmuyeckasa: TIOUCK OTBETOB
Ha BOMPOCHI (PPOHTAILHOMN Oece/TbI
Y BOTIPOCHI YUHUTENS B XO/I€ YPOKa.

KommyHnukayuonnas: ydactue BO
(dbpoHTAIBHOU Oecene o
MaTepuana TPeIbIIyIIero ypoKa;
ydyacTue B OOCYXJCHUU TPU




MaIIMHHOTO OOy4YeHHs Ha

Python

BBITOJIHEHUH 3aJaHHs B
MHUKpPOTpyIIe o aHau3y
rpauKoB MAaIIMHHOTO
00y4eHUsY.

Pecghnexcusnas: 3anoaHeHne
mucTa peieKcuy B KOHIIE YpoKa

2.4.

JInnelinas
perpeccust

JIMHENHOU
neeBas
JIMHENHOE

IIOHSTHE
perpeccuu,
INZENIVER
YpaBHEHHUE,
TOMOCKEAACTUYHOCTh
JAHHBIX; ATalbl CO3JAHUA
MOJIENHN MAaIIMHHOTO
o0ydeHwus, moabop
K03 (HUITIEHTOB
JIMHEHHOTO YPaBHEHMS

Ananumuueckas: aHanu3 padbOTHI
MOJIETIM  JIMHEWHOM  perpeccuu
(mox6op K03 (HUIIUEHTOB
JIMHEWHOT O YpaBHEHHUS c
HECKOJIbKUMU MePEMEHHBIMHU );
aHaJu3 3ajad, IPEACTaBICHHBIX
yUHTEIEM, BBIOOp M3 HUX 3aday
perpeccuy; 3aJaHUE Ha AHAIU3
rpavKoB ¥ BBIOOp M3 HHUX TOTO,
KOTOpPBIA COOTBETCTBYET MOJENIH
JIMHEWHOM  PErpeccuM; aHallu3
TOYCUHBIX Trpaduka U BHIOOP
cpenu HUX Habopa JIaHHBIX,
NOAXOAAIMIMX IS peuieHus
3a7layd  JIMHEWHOM  perpeccuu;
CO3JJaHUE MOJIEIM  MAIIMHHOTO
o0yuenus Ha Python.

Ilpakmuueckasn: peuieHHE 3anad
Ha BBIOOp (M3 TPEICTABICHHBIX
yUUTEIEM 3aja4) 3ajaq
perpeccuu; Ha BbBIOOp Habopa
JTAHHBIX (mo rpadukam),
HNOAXOIAIIMX TSt pelieHus
3alayd  JIMHEWHOM  perpeccuy,
pa3bop  3amaud  MAIIMHHOTO
00y4eHus

Kommynuxayuonnas: ydactue BO
(dbpoHTaILHOM 00CyXICHUHN
OCHOBHBIX  BONPOCHI TEMBI -
TUHeHass QYHKUUS U JMHEHHOe
YpaBHEHUE, KOTOpBIE yxKe
M3y4YaJIMCh B Kypce€ MaTeMaTHKH;
oOcyxieHue 3a/1a4 1o rpapukam.

Pegnexcusnas: 3an101HEHUE TUCTA
peduiekcuu B KOHLIE ypoKa

2.5.

Henunelinrie
3aBUCUMOCTH

Co3manme, oOydeHue u
OIl€HKAa MOJENIN JIUHENHOMN
perpeccuu, BU3YaIH3AIIHs
TTAHHBIX Ha Python;

Ananumuveckas: CO3/1aHue
MOJIeJIM JIMHEHHOM perpeccuu Ha
OCHOBaHUHU TPOCTON TAOIHUIBI C
JIAHHBIMU 0 3apIuiatax




HENMHEHHBI  QyHKIMH,
rpaduxu G yHKIHA;
MOJIMHOMHUAIIEHOE
npeoOpa3oBaHue
JIMHEHOM perpeccuun

COTPYAHUKOB, HaXOJAIIMXCSA Ha
pa3HBIX JODKHOCTSIX; HAIHMCAHUE
KOJa.

Ilpakmuueckas: pelieHHe 3aaad
Ha CO3JaHUE MOJECIU JTUHEHHOU
perpeccun, OTBETHI Ha BOIPOCHI
yunTens (MMOBTOPEHHE Marepuaia
MaTEeMaTHKH ); BBIIIOJIHEHHUE
3alaHisl  HAa  TOJMHOMHAIBHYIO
perpeccuro, HamvcaHue Kojaa JyIs
MpEeACKa3aHusl 3HAYCHUS HOBOM
MOJICIIbIO M TTIOCTPOEHHUE rpauKOB
HCXOJHBIX JAHHBIX U MOJEIIH.

KommyHnukayuonnas: ydactue BO
(dbpoHTaIBHOM 00CYKIICHHH,
OTBETHI HA BOIIPOCHI YUHTEIIS.

Pegrexcusnasn: 3anonHenue mucra
peduiekcun B KOHLIE ypoKa

2.6.

Knaccudukanmus.
Jloructuueckas
perpeccust (2
ypoKa)

Knaccugukanus,
JIOTUCTUYECKAsT PeErpeccus,
JIMHEHHBIA

KJ1accupukarop,
THIIEPIUIOCKOCTb,
OuHapHas kiaccudukanus,
MYJIbTHKJIACCOBAs
KJaccuukanus;
JMHEHHOe ypaBHEHUE,
K03 HULIHEHTHI
JUHEWHOro  ypaBHEHMUS,
pacroyio’keHue TOYKHU
OTHOCUTEJIBHO  TIPSIMOH,

OTCTYI 00BEKTA; CO3AAHUE,

oOyyeHne M  OIICHKA
MOJIEIH  JIOTUCTUYECKOM
perpeccuun

Marpuna OIINOOK,
METPUKHI KadyecTBa
JIOTUCTUYECKOM
perpeccuu, MOJEIb

JIOTUCTHUYECKON pEerpeccuu
na Python

Ananumuuecxkas: TOUCK OTBETOB
Ha MpoOJeMHBIE BOMNPOCHl U
pelIeHHE 3a/1a4; CAMOCTOATEIIbHOE
COCTaBJICHHUE MOJICIIN
JIOTUCTUYECKOW pPErpeccuu  JiIs
MpPEACKa3aHUsl  BEPOSTHOCTH B
ommkaiimue 10 JeT nieMuIecKon
0one3Hu cepAla Mo pa3IudHbIM
MIPU3HAKaM

Ilpakmuyeckaa:  OTBETHI  Ha
BOIIPOCHI,  MOI0Op  TPUMEPOB
3a/1a4 Kjaccu(UKaAIMU; OTBETHI Ha
npoOJIEeMHbIE  BOIpPOCH  MpH
OOBSICHEHUM HOBOTO MaTepHaa;
peleHne 3a1a4 Ha 3aKperuieHHe
HOBOTO Marepuajga II0 TeMe;
ydactue BO ()poHTaIbHOU padoTe
Ha 3-eM JTame TepBOro YpOKa;
CaMOCTOSITENIbHOE  COCTaBJICHUE
MOJeNN JIOTUCTUYECKOMH

perpeccuu (ypox 2)

Kommynuxayuonnas: ydvactue B
00CYXJICHUU TEeCTa U OCHOBHBIX
MMOHATHH  TEMBI; OTBETHI HA
BOIIPOCHI YUUTEIS,




Pegnexcuenaa: 3anonnenue
JucTa pedIIeKCHH B KOHLIE ypoKa

27. JlepeBbst Martpuua omunoOOoK, | Anarumuueckas: TOUCK OTBETOB
peurenuii. Yactp | | MCTPHKH KayecTBa | HA  BOINPOCHI  YYHUTENs  MpH
JIOTUCTUYECKON 00CY)XJIEHUM METpPUK KayecTBa
perpeccuu, MOJIEJIb | JIOTHCTUYECKOM perpeccuu;
JIOTUCTUYECKON PErpeccHH | CAMOCTOATEIbHOE  COCTaBJICHUE
Ha Python MOJIETIN JIOTUCTHYECKOH
perpeccu  Ais  MpeAcKa3zaHus
BEpPOATHOCTH B Omkaiiime 10 jget
UIIeMHYECKOl 00JIe3HH cep/la 1o
Pa3IMYHbBIM PU3HAKAM.
Ilpakmuueckaa:  OTBETbl  Ha
BOIIPOCHI yUUTEINS;
CaMOCTOSITEJIBHOE ~ COCTaBJIEHUE
MOJIEIH JIOTUCTUYECKON
perpeccu  Ais  MpeAcKa3zaHus
BEpPOATHOCTH B Omkaiiime 10 jget
UIIeMHYECKOI 00JIe3HH cep/Iia 1o
pa3IMyYHbIM NIPU3HAKaM
Kommynuxayuonnas: ydactue BO
(dbpoHTaAIBHOM 00CyXICHUHN
METPUK KadyeCTBa JOTMCTHUECKON
perpeccuu;
Pegnexcuenas: 3anonHenue
JUCTa peQIIeKCHH B KOHIIE ypoKa
28. CryJaitHblit Jiec JIEPEBO pemeHut, | Anarumuueckasn:  (GpoOHTAIBHAS
aTpuOyTHI, paboTta c yuuTeneM Ha 2 3Tamne
3¢ (HEeKTUBHOCTH ypoka
pa3buenus, ri1youHa
Ipakmuueckas: peanusanus
JiepeBa, uaes anropuTMma .
. ciyyaitHoro Jyieca Ha Python ¢
CIIy4aiiHOTO jneca,
nomomisto Random Forest,
TIPUHIIHIIT MYZIpOCTH
N napamerpsl Random Forest st
TOJIIIBI, CIy4YalHBIA Jiec
3aja4 KiaccupuKaluy u
JUISL  pelieHus  3a7aud
perpeccuu
KIaccupuKauu u
perpeccun Kommynuxkayuonnasa: ydactue B

rpynmnoBoii pabore Ha 1 srame
ypoka (OTBETHI Ha BOMPOCHI
pedIIeKCUBHOTO 3¢ce), ydacTe BO
(dbpoHTANIBEHON paboTe Ha 2 JTame

ypoKa.

Pegnexcusnas: 3an101HEHUE TUCTA
peduiekcuu B KOHLIE ypoKa




2.0. Knacrepusarus MallMHHOE o0yueHue 0e3 | Ananumuueckas: pelieHue 3aJauu
yUUTENs, KiIacCUpUKaIM, | Kaacrepusauuu [lpakmuueckas:
KJIaCTepH3alys, AITOPUTM | PELICHUE 33/1a4d KIacTepH3alluy,
K-cpennux, LEHTPOU/, | BBIMOJIHEHHUE PaKTUYECKOM
paccrosiHue MEXy | paOOTBHI.
TOYKAMHU
Kommynuxayuonnas:
(bpoHTaAIbHOE 00CYKICHUE 3aa4H
KJIaCTepU3alllu, BBITNIOJTHEHHE
MPAKTUYECKON paboThl B
MUKPOTPYIIIIE; OTBETHI Ha
BOTIPOCHI YUUTEIIS.
Pegnexcusnan: 3anonnenue
nucTa pedIIeKCHH B KOHIIE ypOKa
2.10. | IIpoexr. MaliMHHOe Oo0y4yeHue ¢ | Anarumuueckasn: npu pazpadboTke
IpexncrasieHue YUUTEIEM, 3a/laya | MOJEJIM MAIIMHHOTO O00y4eHus
IIPOEKTa KiaccuuKaluyl, METPUKH | JUIS pelieHus 3a/1a4u
OLICHKHU Ka4yecTBa | KiIacCu(pUKAIUH
KIaccupUKALUK;  JTambl
IIpakmuyeckas: P BHITIOJHEHUH
pa3paboTku MOJICITH
B KOMaH/Ie ITPOEKTa 110 pa3paboTKe
MaIIMHHOIO o0y4eHus,
MOJIEIM MAIIMHHOIO O0Yy4YEeHHs
aHaM3 JTAaHHBIX, CO3JaHUE
TUIs pemeHHs 3aauu
1 oOyueHue MOJEIH,
KJaccuukanum
ornieHKka 3P PeKTUBHOCTH
Kommynuxayuonnas: oTBeTh aH
paboTHl MOJIETH
BoIpockl yuutens (1 atan ypoka),
oOcyxJeHue B KOMaH e B
npoliecce BHIOTHEHUS POEKTa,
Pegnexcusnasn: 3anomHenne
nucTta peIeKCHn B KOHIIE YpoKa
2.11 | Ipoekr «OcHOBbI | MOHATHE M BHJIBI Ananumuyeckas: TpU CO3TAHHUU

MAaIIuHHOTI' O
o0yueHus»

MAaIIMHHOTO O0yYeHHUS,
JIMHEWHAsl perpeccusl,
JIOTUCTUYECKAs PETPeCCHs,
JIEPEBBS PEIICHU,
CIIy4alHBbIi JIec,
KJIacTepu3alusl; MOHATHS,
W3Y4YCHHBIE B pa3Jiene
«MatHHOe 00y4YeHHEe»

CUHKBEHHOB U BU3YaJIbHOU KapThl
3HAHUI (0600meHue,
cUcTeMaTH3aIus)

IIpaxmuueckasa TIpU CO3NAHUH
CHHKBEHHOB M BU3YaJIbHOW KapThI
3HAHUU.

Kommynukamuenas: o0CyKIeHUE
B XOJIC BBINOJIHEHHS 33/JlaHUN U
Ipe3eHTaIH pe3yabTaToOB
paboThI, OTBETHI HA BOIIPOCHI

Pedghnexcuenas: 3anonnenue
TucTa pedIIeKCHH B KOHIIE ypoKa




2.12. | Utoroeas NOHATHSI, W3Y4YEHHbIE B | AHarumuueckas: pu
IpOeKTHas pabora | Pasaene «MamMHHOE | BBINOJIHEHUM TecTa M 3aJaHus
o0yueHue» UTOTOBOM KOHTPOJBHON paboTHI
Ha KJ1accu(UKAIHIO alleJIhbCUHOB U
rpeindpyTos
IIpaxmuueckas: IpYA BBINIOJTHECHUH
TecTa MO  pasaeny, 3aJaHus
UTOTOBOM KOHTPOJIBHOM paboTHI.
Pegnexcusnas: 3anonmHenne
nucta pedeKCUU B KOHLIE YpOoKa
3. HeiipoceTu. BBenenne
3.1. Bsenenue B HCKYCCTBEHHBIM HEUPOH, | AHarumuyeckas: aHaIu3
HENpOoCceTH nH(OpMAIIMOHHAS OCHOBHBIX MOHSTHUA M IIOJXOJIOB;
MO/IE€Nb UICKYCCTBEHHOT'O CPAaBHUTEIbHBIN aHaJIn3
HEeHpOoHa, pa3IMyYHbIX oJIX0ax K
MEXHEUPOHHBIE CBS3H, MOJIETUPOBAHUIO
HEWPOHHAs CETh, MHTEJUIEKTYyaJIbHON
CTPYKTYPHBIN MTOAXO0J K JIeSITEJIbHOCTH; TIOUCK OTBETOB Ha
MOJIETUPOBAHUIO pOOJIEMHBIE BOIIPOCHI YUUTEIIS
HEHPOHHBIX CETEH, )
HeRpOKOMITLIOTED, KOMMyHuKGquHHa}l.v
HepCeNITpOH, o0CyX/leHue MOHATUN OTBETHI Ha
T — BOIIPOCBHI YUYUTENs,, B TOM 4HCIE
9BOJIFOLIMOHHBIN MTOAXO0. MpOOIeMHIE,
K MOZEJIMPOBAHUIO Pedghnexcuenas: 3anonnenue
HEHPOHHBIX CETEH, nucTta peeKcun B KOHIIE YpoKa
KBa3MONOJIOTNYECKUi
MOAXOJ K
MOJIETTUPOBAHUIO
HEUPOHHBIX CETEM,
MOJIEKYJISIPHBIN
KOMIIBIOTED.
3.2. [Ipoexr HEUPOHHBIE ceTH, | Anarumuueckas: aHanu3

CTPYKTYpPHBIM NOIXOI K
00y4eHHUI0 HelpoceTe,
MOJIETUPOBAaHUE

JBYXCIIOMTHOM HEUPOCETH

MOHATUM; aKTyaJIM3alus 3HaHUN O
MalIMHHOM OOYYEHUH; pelIeHUe
YaCTHBIX  33Ja4 B  paMKax

pa3paboTku JIBYXCIIOMHOM
HEUPOCETH.

Ilpakmuueckas: CO3JTaHUH
MO MHOT'OCJIOMHON
HEUPOCETH.

Kommynuxayuonnas:

o0CyXJeHUE TOHSATUI, OTBETH Ha
BOIIPOCHI YUUTETIS.




Opranu3anMoHHO-NeJArorn4ecKue ycJI0BHA peau3anun Kypca

OcBoeHue Bcex TeM Kypca MpEeAroyiaraeT OpraHu3aluio (POHTAIBHONH M TIPYNIIOBOU
pabote yuamuxcs. [IpenmyliecTBeHHO (poHTalbHas paboTa peanu3yeTcs: Ha MEepBOM JTare
ypoOKa — 3Tane poBEepKH BBIIOJHEHUS JOMAIIHET0 3a/laHus U aKTyalu3alluy 3HaHUM, a TakKe Ha
JTane 3aKpeluvieHus 3HaHui. ['pynnoBas paboTa opraHu3yercs NPEMMYIIECTBEHHO Ha 3Talle
3aKpeIyICHUs] 3HAHUM INpU pElIeHWU 3aJaHuil, B OTIENbHBIX CIydasX — Ha J3Tale IMPOBEPKU
BBINOJIHEHHS JOMAIIIHET0 3a/laHusl U aKTyaau3aliy 3HaHUH. MeTo bl Ipo01eMHO-pa3BUBAIOLIETO
00y4YeHMsI UCIIOJIB3YIOTCS Ha 3Talle U3JI0XKEHUSI HOBOTO COAEP)KaHUs TI0 TEME U €ro 3aKperieHUn
yepe3 cucreMy NMpoOJIEMHBIX BOIPOCOB IO TEME, JONOJHUTENBHBIX YTOUHSIOMIMX IPOOIEMHBIX
BOTIPOCOB M BBITIOJIHEHHE MPOOJIEMHBIX 3a/aHui. [IOMOTHUTEIBHBIM METOJANYECKIM ITOIX0I0M
SBJISICTCS UCIOJIb30BAHUE MOJIENH «II€PEBEPHYTOE 00yueHHE», KOIla yyal[uecs caMOCTOATEIbHO
U3y4yaloT TEOPETUYECKHI MaTepuai JoMa, a Ha ypOKe MPOXOJUT ero oOCyxkJeHue B gopmare
(bpoHTANTBHON Oecelbl M 3aKPEIUICHUE Yepe3 PeIleHUe 3a/1a4 B MUKPOTPYyIIax (10 4-5 4enoBek).
[Ipu opranuzanuu ypoka MO MOJENIU «IEPEBEPHYTOE OOYUEHHE» PEKOMEHJYETCsS MPOBOJIUTH
TaKue ypoKa JIByM YUYHUTENSM, YTO 3HAUUTENIbHO MOBBICUT 3((EKTUBHOCTh YPOKA, OCOOEHHO B
4acTH OOCYXXAEHUs Yy4eOHOro Marepuana, CaMOCTOSTEIbHO OCBOEHHOIO YYallUMHCA J0Ma C
IIOMOUIbIO BHMJIEOYPOKOB. PexomeHnyercs, uyToObl B OOCYXAECHUM TNPUHSIIM YydacTHE BCE
yuauimecs.

ITpu GppoHTaNBHOM BBIOJHEHUM 33/1aHUSI YUUTEIIO0 PEKOMEHIYETCS BBIOIHATh 3aJJaHNe
napajyieNIbHO C YYallUMHUCSA, KOMMEHTHUPYS KaKIbld IIar, JIEMOHCTPUPYS CBOM SKpaH depe3
IPOEKTOp M O00CYyXk/Jas BBIOJHEHHWE 3aJaHUsl C Yy4YallUMHCS IOCPEJICTBOM YTOUHSIOIUX
BOIIPOCOB.

B koHI1Ie KaX/10r0 ypoka NpoBOAUTCS 00s13aTeNbHas pedaercusl.

Hngpopmayuonnoe obecneuenue. B yaebHO-METOINUECKUN KOMIUIEKT BXOAAT CIEYIOIINE
METOMYECKHE U yueOHbIe MaTepUabl:

e [Iporpamma kypca «VIcKycCTBEHHOTO MHTEIIEKT» (0a30BbIi) 17151 CTapIIeH HIKOJIbI

(10-11 kmaccer).

e Meronnyeckue peKOMEHIAINH [T YIUTE.

e [InaHbI-CLIEHApUH YPOKOB.

e OmnopHbIe Npe3eHTauN.

e Marepuaisl K IporpaMmme, cojiepKaline 3a1aHus sl IPaKTHYECKONH 1

CaMOCTOSITENIbHON PabOThl 00yYarOIIUXCSL.



e Pa3znarounslii MaTepual U CCHUIKM Ha HEOOXOAUMBIE PUIIOKEHHUS ISl MPAKTUYECKUX
paboT, pa3MelLIeHHbIE B [JIaHAX-CLIEHAPUIX YPOKOB.

TexHuueckue cpencTra 00ydeHusl.

o KommbroTeps! uian HOyTOYKH, MOAKIIOUEHHbIE K IHTepHETY

e MynbTUMEIUINHBIN TPOEKTOP

e Ckanep, npUHTEp

DopMBbI aTTECTALMH

Bcee pasnens! mpenmosiaratoT BBIIOJIHEHME U 3aILUTY NPOEKTOB. [IpoekThl 1o cBoeit
JUIAaKTUYECKOM CYIIIHOCTM HaleleHbl Ha (OpPMHPOBAaHUE CHOCOOHOCTEH, IO3BOJISIONIUX
3¢ (deKTUBHO JecTBOBATh B peabHOM XKM3HEHHOW cuTyanuu. O6nanas UMM, ydaliuecss MOTyT
aJaNTUPOBAThCS K U3MEHSIOIINUMCS YCIOBUSIM, OPUEHTUPOBATHCS B PA3HOOOPA3HBIX CUTYALIUSX,
paboTtatb B KOMaHJIE.

[Tpu paboTe Haa IPOEKTOM MOSABISIETCS UCKIIOYUTENbHAS BO3MOXHOCTD (POPMUPOBAHUS Y
yyalluxcsi KOMIIETEHTHOCTU pas3pellieHuss MpobsieM (IMOCKOJIbKY O0s3aTeNIbHBIM YCIOBHEM
peau3aly MeToja MPOEKTOB B LIKOJIE SABJISETCS PEIIEHUE ydYallMMCsl COOCTBEHHBIX IpPOOiieM
CpeACTBaMHU TMPOEKTa), a TaKKe OCBOEHHE CIIOCOOOB JIEATEIBHOCTH, COCTABIISIOLINX
KOMMYHHUKATHBHYIO 1 HH)OPMAIIMOHHYIO KOMIIETEHTHOCTH.

ITpoekThl ABIAIOTCS MEXNPEAMETHBIMH, B OTIMYME OT MOHOIPOEKTOB, YaCTHYHO
BBITIOJIHAIOTCS BO BHEYPOYHOE BpEMS U IIOJ PYKOBOJACTBOM HECKOJIBKMX CHELIUAINCTOB B
pa3nuuHbIX oO0JacTaX 3HaHWS. Takue TMpOeKThl TpPeOYIOT OYeHb KBATM(PHUIMPOBAHHOU
KOOpJMHAIIMM CO CTOPOHBI CHEIUAINCTOB M CIIaXXEHHOW pabOoThl MHOTMX TBOPYECKUX TPYIIIL.
MesxnpeaMeTHble MPOEKTH MOTYT ObITh KaK HEOOJIBIIIMMH, 3aTParuBaroIMMU JIBa-TPH MpeIMeTa,
TaK W HaNpaBJIeHHbBIMM Ha pElIeHHE JOCTAaTOYHO CIIOKHBIX MpoOjeM, TpeOyrommx

COJIepXKATEIHbHOM UHTETPAIIUU MHOTHUX 00JIacTei 3HAHUS.

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

U P®POBBIE OGPA30BATEJIBHBIE PECYPCbI U PECYPCHI CETU
HUHTEPHET
https://file.synergy.ru/d/b319da75ae024b11819a/



