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IHPOI'PAMMA SJIEKTUBHOI'O KYPCA
VNCKYCCTBEHHbBIA HUHTEJUIEKT

10-11 kaace



HOACHUTEJIBHASA 3ATINCKA
Hacrosimuii kypc npemnasnadeH mis oOywaromuxcs 10-11 kmaccoB cpemHeit
0011e00pa3zoBaTENbHON IIKOJIbI, HHTEPECYIOIUXCS MHPOPMALMOHHBIMUA TEXHOJIOTHSIMHU,
HKEJAIOIINX PACHIUPUTD U YKPEITUTh CBOM 3HAHMSI B 3TOU 00JaCTH. DTOT KypC MPOAOKAET
dbopMupoBaHMe 3HAHWM ydYalmUXcs CTaplIdX KJIacCOB O CHCTeMaX HCKYCCTBEHHOTO
MHTEJUIEKTa KakK OJIHOM M3 Haubojiee MEpPCHNeKTHUBHON W pas3BUBalolelcs oOjacTen
Hay4YHOT'O0 Y TEXHOJIOTUYECKOTO 3HAHHUS.

AKTYaJIbHOCTB POrpaMMmbl. MICKyCCTBEHHBIN HHTEIIEKT — CTPATErHYECKN BaXKHOE
HarpaBJieHne, koTopoe B HanmonansHo# nporpamme «Ludposas sxoHomuka Poccutickoi
®enepanum» 0003HAYEHO B KadyeCTBE OJHOW M3 CKBO3HBIX IH(POBBIX TEXHOJOTHUH,
00€eCIeunBalOMX YCKOPEHHOE pAa3BUTUE MPUOPUTETHBIX OTpAciel 3IKOHOMUKH U
commanbHOM cdeprl. [lpunaras B 2019 r. HauumonanpHas cTpaTerusi pa3BUTHS
MCKYCCTBEHHOTO MHTEJIJIEKTAa CTABUT 3a/1a4M COBEPIIECHCTBOBAHUS CHUCTEMBI MOJATOTOBKH
KaJpoB B OTOM HANpaBJICHUU, a TakkKe pPa3pabOTKH U BHEIPEHHUS MOIYyJeH 1o
HCKYCCTBEHHOMY MHTEJUIEKTY B 00pa3oBaTelIbHBIEC MPOTPAaMMbl BCEX YPOBHEH, BKIHOYAsS
cpennee ob1iee oopazoBanue. Ha penienne 1anHoM 3a/1a4u U HaMpaBJieH HACTOSIIHUNA KypC.

CrpykTypHO Kypc «IcKycCTBEHHBIN HHTEIEKT (YIJ1yOJIEHHBIN YPOBEHB)» BKIIOYAET
JIBa B3aUMOCBSI3aHHBIX MOAYJs (pasnena): AHanu3 naHHbix Ha Python; Mammnnoe
obydenue u Herpoceru. [locaeaauit Moayns (pasznen) «Heipocetn. BBenenue» sBisieTcst
HOBBIM, BKIJIFOUEHHBIM TOJBKO B 3Ty MPOTPAMMYy YIIyOJIEHHOTO M3YyUYECHHsS] OCHOB CHCTEM
UCKYCCTBEHHOTO MHTeJuiekTa. [lepBbiit Moaynb (pa3men) «AHanu3 AaHHbIX Ha Pythony»
CBSI3aH C aKTyaJIM3alKel U JalbHEHIINM Pa3BUTUEM 3HAHUW M YMEHUH 110 aHAJIN3Y TAHHBIX
Ha Python. CopmupoBaHHble y yuauuxcs 3HaHUs U YMEHUS 110 3TOMY MOJYJIIO (pa3zieny)
OyayT HCIONB30BaHbI IPU U3YYEHUH BTOPOTO MOAyIA (pasnena) «MamuHHoe o0yueHue u
HelipoceTn». OcBOeHHEe 3TOro MoAyJIs (pa3ziena) HanpaBJIeHO Ha Pa3BUTHE MTPEACTaBICHUN
0 MHOT000Opa3uu NOJX00B B pa3pad0TKe HCKYCCTBEHHOI'O MHTEIIEKTA, MX BO3MOKHOCTSIX
U OrpaHMYEHUsX; Ha (OPMUPOBAHME 3HAHUH O MAIIMHHOM OOYYEeHUHM M YMEHUU
NPOEKTUPOBAHUS U pealiu3allui MOJIeIN MallMHHOTo oOydeHus Ha Python; Ha 3HakoMcTBO
y4allluXcs ¢ pa3BHUBaroIUMcs HanpaiaeHueM WU T-ungyctpun — Heliponnsle cetu. 1Ipu
U3yUYEHUH BTOpPOro Moayns (pas3zena) ydammecs He TOJbKO Y3HAIOT O creuuuke
OCHOBHBIX 3371a4 MAIIMHHOTO OOYYEeHMS, HO M HAay4darcs BBIBIATH U (POPMYIHPOBATH
JTAaHHBIE 3aJ]a4d B COOTBETCTBUM C peajbHBIMU MOTPEOHOCTAMHU B pazNUYHBIX cdepax
YKU3HU YelloBeKa. DTOMY OyAeT CrocoOCTBOBAThH PEIIEHUE NMPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, B TOM YHCJIE U HENOCPEICTBEHHO CBA3aHHBIX CO IIKOJIBHON KU3HBIO, C U3YYEHUEM
Ipyrux y4eOHBIX AUCHUIUIMH. B X0/1e ocBOeHHs yd4eOHOro MaTtepuaia Kypca y yqaumxcs
dopmupyeTcs yCTOMYMBBI MHTEpEeC K CHCTeMaM HMCKYCCTBEHHOTO WHTEIUIEKTa U
3aKJIaAbIBaeTCst 6a3a s MPOJOHKEHNUS UX U3YUEHUS B paMKax BHEYPOUHOU I€ATEIbHOCTH
WIK JIONOJIHUTEIBHOTO O0pa3oBaHUs, WJIM CaMoOOpa30BaHMs B 3TOM HaIpaBJICHUH,
HaIpHUMep, CaMOCTOSITEIbHOIO OCBOCHMSI Kypca C HMCHOJb30BaHHEM O00pa30BaTEIbHBIX
OHJIAH pecypcoB. DTOT Kypc Takxke OyaeT CrmocoOCTBOBATH OCO3HAHHOMY BBIOOPY
y4YalMMUCS HallpaBiIeHUH AajibHEHIIEro 00y4eHHs U Po(ecCUOHATBHON 1€ATEIbHOCTH,
CBSI3aHHBIX C IU(POBBIMU TEXHOJIOTHSIMH U UCKYCCTBEHHBIM WHTEIIJIEKTOM.

Kypc «MckyccTBEHHBIM MHTEIIEKT» HOCUT MEXKIUCLMIUIMHAPHBIA U KOMIUIEKCHBIN
xapaktep. C OIHON CTOpPOHBI, B HEM CHUHTE3UPYIOTCA 3HAHHUS W YMEHHMS Yydalluxcs,
NOJTyYCHHBIE paHee Ha YPOKax MaTeMaTHKH, HH(HOPMATHKH, (PU3HKHU, OMOJIOTHH (perieHne



3a1a4 ¢ (U3NYECKUM M/ OuojoruueckuM cozaepxkanuem). C Opyroil CTOpOHBI, B
CTPYKTyp€ 3TOTrO KypCa OTYETIMBO BBIICIAIOTCS W TEOPETHYECKas M IpaKTHYECKas
COCTaBIAIOIIME. Y4Yalluecss 3HAKOMATCA C OOJacTsIMU MpUMEHEHUuss U 0a30BBIMU
HNOHATHAMHM Kypca, a B XOJ€ AUNAKTUYECKMX HWIP W BBINOJIHEHUS NPAKTHYECKUX U
INPOEKTHBIX 33JaHUil IIOJy4YarOT OIBIT AaKTUBHOH, TBOPYECKOM HWHAMBUAYAIbHOM,
IPYNIOBOM M KOJUIEKTUBHOM JESATEIBHOCTH II0 OCMBICJIIEHMIO KIIIOUEBBIX 3a7ad
MAaIIMHHOIO 00yYEHUsI U OCHOBHBIX MOJIXOJI0OB B MPUMEHEHUN MAIIMHHOTO OOYy4EHHUS [
CO3J1aHUsl UHTEJJIEKTYAJIbHBIX CUCTEM.

Hens peanusanum NporpaMMsl — Pa3BUTHE y yUYalIMXCs YCTOMUMBOIO MHTEPECA K
OCBOEHHIO OCHOB HCKYCCTBEHHOT'O MHTEJUIEKTa ¥ (POpMUPOBaHUE Oa30BbIX 3HAHUN O HAyKe
0 JJaHHBIX U MAIIMHHOM OOyUY€HUH, a TAKXKEe 0 MHOT000pa3uu chep X NPUMEHEHHUS.

3ajgaum:

pa3BUTHE NPEICTaBICHUI 0 MHOr000pa3nu MOJAX0A0B B pa3padOTKe HCKYCCTBEHHOTO
MHTEJUIEKTA, UX BO3MOXXHOCTSIX U OTPAHUYCHUAX;

¢dbopMupoBaHHE 3HAHUM O COBPEMEHHBIX MEPCIEKTUBHBIX HANpPaBICHUSIX U O
Pa3IMYHBIX [TOAX0/1aX MOJEIMPOBAHUS HHTEIUIEKTYaIbHON JEATEIBHOCTH;

dbopMupoBaHME 3HAHMM O HEMPOHHBIX CETAX U PpeHIeHHH 3aJa4 C uX
HCITOJIb30BAaHHEM;

(dbopMupoBaHUe 3HAHUN O MAIIMHHOM 00Y4YeHHUHU U cepax ero NpuMeHEeHMs;

pa3BUTHE y yUAIIUXCS YMEHUI NPOEKTUPOBAHMS U PEATU3aLUU MOJIEIN MAlIMHHOTO
oOyuenus Ha Python,

pa3BUTHE KOMMYHUKAIIMOHHBIX YMEHHUI U HaBBIKOB PabOThI B KOMaH/IE,

pa3BHUTHE YMEHUI CaMOCTOSTEIILHON pabOThl M OPraHU3AIMOHHON KYJIBTYPHI.

O0beM nporpamMmmbl

OO111ee KOTMYECTBO YYEOHBIX YaCcOB, 3alllIAaHUPOBAHHBIX HA BECh MEpUO 00yUEHHUS,
HEOOXOJIMMBIX JJI1 OCBOCHHUS MTPOrPaMMBbl COCTaBIsET 68 ydeOHbIX YacOB MPAKTUYECKUX U
TEOPETUYECKUX 3aHATHIA.

@opMBbI U peKUM 3aHATHI

®opma oOydenus - oyHas. Ilpu peanuzanuu mporpamMmsl BO3MOXKHO NMPUMEHEHHE
JMCTaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUH.

OcBoeHue Bcex TeM Kypca MpeanoiaraeT opraHiu3alnio GpoHTaAIbHON U IPyHIOBON
pabore ydamuxcs. IIpenmyniecTBeHHO (ppoHTaNbHAs paboTa peanu3yercs: Ha MEPBOM
JTale ypoKa — JTale NPOBEPKHU BBINOJIHEHMS JOMAIIHEr0 3aJaHMs U aKTyalu3aluuu
3HaHUH, a TaKke Ha JTale 3aKpervieHus 3HaHuil. ['pynmoBas pabora opraHH3yeTcs
NPEUMMYLIECTBEHHO Ha 3Talle 3aKpeIUICHUs 3HAHUM NIPU PEIEHUN 3aJaHuil, B OTJAEIbHBIX
ClIy4asix — Ha dTare NPOBEPKHU BBINIOJHEHMS JOMAITHETO 3a/IaHNsI U aKTyaIu3aluy 3HaHU M.
MeTtoapl npoOIEMHO-pa3BUBAIOLIETO OOYYEHHSI MCIOJIB3YIOTCS Ha JTare H3JI0KEHUS
HOBOTO COJIEP>KaHUS IO TEME M €r0 3aKPEIUICHUH Yepe3 CUCTEMY MPOOIEMHBIX BOIIPOCOB
O TeMe, MAOMOJHUTENbHBIX YTOYHSIOMUX NPOOJIEMHBIX BOIPOCOB U BBHINOJIHEHUE
npoOJIEeMHBIX  3a7aHui. JIONOJIHUTENBHBIM  METOJAMYECKHM  IOAXOAOM  SIBISIETCS
UCIOJIb30BAHUE MOJENIN «II€PEBEPHYTOE O0ydeHHe», KOrja ydaluecs caMOCTOATEIbHO
U3y4aloT TEOPETUYECKHM MaTepuan JJ0OMa, a Ha YPOKE IMPOXOAUT €ro oOCyX/JeHue B
dopmate ppoHTaIBbHON Oecebl U 3aKpEeIUIEHHUE Yepe3 pelieHHe 3a/1ad B MUKPOIpyIIax
(o 4-5 yenosek). Ilpu opraHuzanuM ypoka MO MOJEIU «IEPEBEPHYTOE OOy4YEHUE)
PEKOMEHYETC NPOBOJAUTH TAaKHE ypOKa ABYM YUYUTEISM, YTO 3HAYUTEIBHO ITOBBICUT



3¢ (PEeKTUBHOCTDh ypOKa,
CaMOCTOSITEIHhHO ~ OCBOCHHOTO  yUYalIUMHUCS  JIOMa

C

IMOMOIIBIO

Pexomenpayetcsi, 4TOOBI B 0OOCYKICHUH MPUHSIIN Y4aCTUE BCE YUaITUECs.

O0COOEHHO B 4YacTH oOOCyxkJeHuss ydeOHOro MmaTepuala,
BUJIEOYPOKOB.

HpI/I (prHTaJ'IBHOM BBIIIOJIHCHHUHN 3aJaHUA YUUTCIIIO PCKOMCHIAYCTCA BBIIIOJIHATH
3aJ[aHUC IIapaJUICIIBHO C YHallIlUMHUCA, KOMMCHTHPYA KaXK bl mar, IeMOHCTpUpyAa CBOM
9KpaH YCpe3 IPOCKTOp H O6CY)KI[35{ BBIIIOJIHCHHUC 3adaHUA C YHAIUMHUCA ITOCPCIACTBOM
YTOYHAIOIINX BOIIPOCOB.

B KoHIIe Ka)X0r0 ypoka npoBOAUTCA 00s13aTenbHas pedaekcus.

YYEBHO-TEMATHUYECKUM ILJIAH

Ne Ha3Banmue pasnena/Tembl KosmnuecTBo yacos
LI Oo0mee | Teopusn | IlpakTuka

1. AHayu3 1aHHbIX Ha Python 34 10 24
1.1. Hayxka o nannabix. CTpyKTyphl JaHHBIX 1 0,5 0,5
1.2. Pab6ota co cnuckamu Python 2 1 1
1.3. Pabora ¢ TabnuIaMu 1 HOATrOTOBKA JAaHHBIX 1 0,5 0,5
1.4. bu6muorexu Python. bubnuoreka Pandas 1 0,5 0,5
1.5. Crpykrypsl nanHbix B Pandas 2 0,5 15
1.6. Crpykrypa nanubix Dataframe 2 0,5 15
1.7. JlocTym K 1aHHBIM B CTpyKTypax Pandas 1 0,5 0,5
1.8. Pabota ¢ mponyckamu B JaHHBIX 1 0,5 0,5
1.9. Pabota co ctpykTypamu naHHbIX B Pandas 4 1 3
1.10. | Onepauuu Haj JaHHBIMH. ApHPMETHUYECKHE U 2 1 1

JIOTMYECKHUE ONeparnuu
1.11. | CraTtucTuyeckue JaHHbIE 2 0,5 15
1.12. | OnucarenbHas CTaTHCTUKA 1 0,5 05
1.13. | bubnuoTeka BU3yallu3ally JaHHBIX 1 0,5 0,5
1.14. | Iocrpoenue rpahukoB 2 0,5 15
1.15. | IlocTtpoeHue auarpamMm 2 0,5 1,5
1.16. | Hactpoiika BHENIHEro BHIa AUArpamMM 1 1
1.17. | bubnuorexka NumPy 3 1 2
1.18. | Ilpoekt «MccnenoBanue maHHbIx». Yactp 1 2 2
1.19. [Ipoext «MccnenoBanne nanubix». Yactp 2 2 2
1.20. | O6o0menne © cUCTEMATU3AsI OCHOBHBIX 1 1

MOHATUH  TEMBI «AHamu3  JaHHBIX  C

ucnosnb3oBanuem Pythony




2. MammunHoe o0yueHue 24 10 14

2.1. [ToHsiTHE M BUIBI MAIIIMHHOTO O0yYEHUS 2 1 1
2.2. AHanm3 ¥ BU3yaJin3anus JaHHbIX 2 1 1
2.3. bubnnoTexn MalmmmHHOTO O0YYCHUS 2 1 1
2.4. JIuneitnas perpeccust 2 1 1
2.5. Henunelinbie 3aBucUMOCTH 2 1 1
2.6. Knaccudukanus. Jloructuyaeckas perpeccust 2 1 1
2.7. JlepeBbs perieHui. 2 1 1
2.8. CrnyualiHblii j1ec 2 1 1
2.9. Knactepuzanus. MamunHoe o0ydenue 6e3 2 1 1
yUUTEeNSA
2.10. | MammHHOE O0y4YeHHE C yUUTEIeM 2 1 1
2.11 [IpoekT «OCHOBBI MAIIMHHOTO O0YUYEHUS» 4 4
3. BBenenue B HelipoceTH 10 3 7
3.1. UckyccTBeHHbIE  HEWpPOH, HHPOpPMAIMOHHAS 1 1
MOJIENTb UICKYCCTBEHHOTO HEHpPOHa,
3.2 Me:xHelpoHHbIE CBSI3U, HEHPOHHASI CETb. 1 0,5 0,5
3.3. CTpyKTypHBI TOAXOJ K  MOJEIUPOBAHUIO 1 1
HEHUPOHHBIX CETEHN
3.4. HelipokoMIIBIOTEp MEPCENTPOH, TI'E€HETUYECKUU 1 0,5 0,5
QITOPHUTM, IBOJTIOIUOHHBIN MOJIXO/T K

MOACIINPOBAHUTIO HeﬁpOHHLIX ceTei

3.5. KBazubOuomgornueckui moaxos K 1 0,5 0,5
MOJICIMPOBAHUIO HEMPOHHBIX CETEH,
MOJIEKYJISIPHBIN KOMITBIOTED

3.6. Heiiponnsie cetn 1 0,5 0,5
3.7. JIByxcioliHOM HelipoceTn 1 1
3.8. MozenupoBaH#e ABYXCIOWHOW HEHPOCETH 1 1
3.9. Pa3paboTtka nByXCloifHOI HelpoceTH. 2 2
HUTOTO 68 23 45

COJAEPKAHUE NTPOI'PAMMBbI
Monayasb (pa3aen) 1. Ananus 1anHbix Ha Python
Tema 1.1. Hayka o mansbix. CTpyKTypbl JaHHbIX. /laHHBIE, HAyKa O JAHHBIX, OTKPBITHIE
JAHHbIE, ICTOYHUKH JJAHHBIX, CTPYKTYpBI JaHHbBIX (CTEK, MACCUB, O4YEpE/ib, XIII-Ta0JINIIA).
Tema 1.2. Pabora co cnuckamu Python. CTpykTypbl HaHHBIX, CIIMCKH, CIUCOK, 3JIEMEHT
CIIMCKa, MHAEKC, OTPULIATENIbHAs NHIEKCALUS.



Tema 1.3. PabGota ¢ Tabnuuamu u noarotoBka AaHHbix. Crnucku B Python, onepauuu Haz
CIHCKaMH, OCHOBHBIE METOJBI JUIsl pabOTHI co ciuckamu. Pabora ¢ TaOMMYHBIMU TaHHBIMU.
Oyukuuu MuH(), makc() u cp3nad() B Excel, mouck, ouncrka, npeodpa3oBaHue, opraHu3alus
U cOOp JaHHBIX.

Tema 1.4. bubnuoreku Python. bubGnmorexka Pandas. Ilouck, oumcTka, mpeoOpa3zoBaHue,
opraHuzaius u cOop JaHHbIX. bubnroTreka s3pIka mporpaMmMupoBanus, Onomuoreku Python,
oubnumoreka Pandas, umnopt 6uOIMOTEK.

Tema 1.5. CtpykTypsl n1annbix B Pandas. [louck, ouncTka, nmpeobpa3zoBanue, Opranu3anus u
cOOp IaHHBIX, CTPYKTYpbI AaHHbIX B Pandas. CTpykTypa naHHbIX Series.

Tema 1.6. Ctpykrypa nanusix Dataframe. Ctpykrypa nannsix DataFrame, ciioBapb, ciucok,
¢bynkaus read csv, metozs! head u tail.

Tema 1.7. JocTtyn x nanusiM B cTpykTypax Pandas. DataFrame, ¢dynkuus display(), MeTobr
loc u iloc. BeiBoJ TaHHBIX 1O METKaM U Cpe3aM METOK, MHJIEKCaM U Cpe3aM HHIEKCOB B Series.
BbIBo aHHBIX 11O aTpuOyTaM, cpe3aM METOK U JOTHYeCKUM yciaoBusaM B DataFrame

Tema 1.8. Pabota c¢ mpomyckamu B maHHbIX. [Ipoctas QuubTparus, ¢GyHKIUS query,
nmoruyeckue ycimoBus. [Ipomycku manHbpIx, MmeTo bl dropna, fillna.

Tema 1.9. Pabora co cTpykrypamu nanubeix B Pandas. Madopmarus o qaHHBIX, METOBI info
u describe, UMCIIOBBIC M KaTerOpUallbHbIC PU3HAKK. Arperupyromue Gynkiuuu value_counts,
unique, nunique, groupby. Metoasr min(), max() u mean(). O0beauHEHUE TAOJIHUI[ C
MOMOIIBI0 METO/Ia merge, mapaMmeTpsl on u how.

Tema 1.10. Omnepanuu Hajx JaHHBIMHA. ApuMETHYECKHE M JIOTHUYECKHE OTIEpaIluu.
[IpocTeiimme apudpmMeTHUecKUe OnepaTopbl, JIOTHYECKHE ONEepaTophbl, OMepaluu HaJ
cToyidiiamMu naradpeiima, IpUCOeTMHEHUH Cepuu K aatadpeitmy; GyHKIuu query, str.match,
str.contain.

Tema 1.11. Cratuctuueckue nanHeie. Metosn describe, YUCIOBBIE M KaTerOpUATbHBIC
nokazaTenu. MMHUMAalIbHOE, MAaKCHUMAaJbHOE U cpelHee apu(pMeTHUecKoe 3HAueHus,
KBapTUJIM M CTAaHJAPTHOE OTKJIIOHEHUE.

Tema 1.12. OnucarenbHas cratuctuka. Merons! info, describe, min, max, mean. Yciosus
¢unpTpannu qaHHbIX. CTaTUCTHKA IO KaTETOPHAIBHBIM MapaMeTpam, (GUIbTpaIus JaHHBIX,
CTaTUCTUYECKHUE METO/IbI.

Tema 1.13. bubnuoreka BH3yanu3ali JaHHBIX. Busyannsanus JaHHBIX, MPEHMYIIECTBA
auarpaMMm U rpaduxoB. Buabl amarpamm. buGmmotexm Pandas, Matplotlib, Seaborn u
MOCTpOeHHUE rpadUKOB U TMarpamMm ¢ IOMOIIBIO 3THX oudmorek. Metosl plot, hist, scatter,
joinplot, pairplot, countplot.

Tema 1.14. Iloctpoenue rpaduxoB. Tumbl cpaBHEHHMH M THUNBI JUarpamm, IpaBHIIa
opopmiienust auarpamm. Mertoasl Oubnuotexkn Pandas ayis HacTpoWKM BHENTHETO BHJIA
rpa¢ukoB. Metoasl Oubmuorekn Matplotlib 1y mocTpoeHust 1 HACTPOHKK BHEIIHETO BHJIA
rpauKoB.

Tema 1.15. Tloctpoenue nuarpamm. Metonsl hist u scatter, TPUHIMIBI TOCTPOCHUS
cTonbuateix Auarpamm. Oynkuus pivot table, metox bar u ero mapameTpsl.

Tema 1.16. HacTpoiika BHEIIHEro Bujaa AuarpamMM. MeToAbl ¥ MapameTphl JJisl HACTPOUKHU
BHEIIHETO BUJa TUCTOIPAMM, CTOJIOYATHIX M TOUYCYHBIX JHATPAMM.

Tema 1.17. bubnmoreka NumPy. bubGmmorexka NumPy, maccuB. MaccuB B NumPy,
XapaKTEepPUCTUKA MAaCCHUBOB, HMX OTJIIMYME OT W3BECTHBIX paHee CTPYKTYp HaHHBIX,
pa3MepHOCTh MaccHBa, THI JaHHBIX, JOCTYI K 3JeMeHTaM maccuBa. Pabora ¢ maccuBamu
NumPy: co3nanue, BBIBOJI 2JIEMEHTOB MAacCUBa, ONEpAllUU Ha/l MAaCCUBAMH.



Tema 1.18. IIpoekt «MccnenoBanue nqanubix». Yacte 1. OcHOBHBIE MOHATHS TeMbl «Python
mis Data Science». BpimonHeHne MpakTUYECKOW pabOTHI MO HMCCIEIOBAHHWIO JTAHHBIX B
onoknore Jupyter Notebook.

Tema 1.19. IIpoext «MccnenoBanne ganHbIx». Yacts 2. OcHOBHBIE MOHATHS TeMbl «Python
s Data Science». Boinonnenue u npesenTaius npoekra «lccnenoBanue 1aHHBIXY.

Tema 1.20. O60011€eHHE U cUCTEMATU3AIUd OCHOBHBIX IMOHSITHU TEMBbl «AHAINA3 JTAHHBIX C
ucrnonbszoBanrueM Pythony. Series, DataFrame, cratuctuueckue metonsl, padbora ¢ NumPy.
[lonsTHsA, M3yueHHBIE B MOYJE (pa3nene) «AHanu3 JaHHbIX Ha Pythony.

Moayas (pa3aen) 2. MamuHHOe 00y4YeHue

Tema 2.1. IloHsiTHEe W BUIBI MalIMHHOTO OOy4eHUs. VIcKycCcTBeHHBIW MHTEIUIEKT. [loaxon,
OCHOBaHHBIN Ha TpaBuiax. MamuHHoe oOydenue. Ucropus passutus MU B urpax. Chepol
MPUMEHEHHs] MalIMHHOTO o0yueHus. O0yueHue ¢ yuureneM, ooyueHue 6e3 yuutensd. 3ajaya
perpeccuu, 3ajada KiaccuuKauu, 3anada kiacrepuzanud. OTOOp AAHHBIX ISl MOJIEIH
MAIlIMHHOTO 00yYEHUS.

Tema 2.2. AHanu3 ¥ BU3yaju3allvs JaHHbIX. MalllnHHOE 00YYEeHHE C YUUTeNIeM, MallTuHHOE
oOyueHue 0e3 yduTens, 3a/ladya perpeccrH, 3a1ada KiaccuuKalum, 3ajada KIacTepu3aIuu.
bubnuorekn pandas u matplotlib, yTeHue TaOMMYHBIX TaHHBIX, CTATUCTHYECKUE TTOKA3aTEIH,
MMOCTPOCHHE TUATPAMM.

Tema 2.3. bubnurotreku MamuHHOTO OOydeHus. MammHHOoe oOydeHue ¢ yduTesnem u 0e3
yuuTens, ero npeumyiectsa. [loctaHoBka 1enu M 3anad, aHanu3 AaHHbiX. OOydaromas u
TPEHUPOBOYHAS BBIOOPKH, 3ajadya perpeccud, 3anaya kiaccuukamuu. TecrtoBas u
TpeHUpPOBOUHAs BbIOOpKa. Ilepeobydenne, HemooOydeHHE, ONTUMANIbHAS MOJENb, KpOCC-
Banuaanus. bubnuotexa sklearn, sTambl U METOABI TMOCTPOSHUS MOJCIM MAIIUHHOTO
oOyuenus Ha Python (pa3nmenenue nataceta Ha TECTOBBIM M TPEHUPOBOYHBIM, CO3/IaHUE
MOJIeNU, 00y4eHUe MOJIEH, MPOTHO3 PE3yJIbTaTa, OLEHKA aJrOpUTMa).

Tema 2.4. Jluneiinas perpeccus. [lonsiTue IMHEWHOUN perpeccuu, 1eneBas (QyHKIUSA,
JIMHEWHOE ypaBHEHHE, TOMOCKEJACTUYHOCTh JaHHBIX. DTalbl CO3/IaHUs MO MAILIMHHOTO
o0ydeHwus1, moa00p K03 PHUITMEHTOB TUHEHHOTO YpaBHEHUS.

Tema 2.5. Henuneiinbie 3aBucumoctu. Co3gaHue, oOydeHHE M OLEHKAa MOJIEIH JUHEHHON
perpeccuu, Bu3yanuzanus 1aHHeIX Ha Python. Henuneitnsiii GyHkuuu, rpaduku GyHKINMN.
[TonmuHOMHUaNBbHOE MPeoOpa30BaHUE JINHEHHON PErpecCui.

Tema 2.6. Knaccuduxamms. Jloructuueckas perpeccus. Knaccuduxarms, mroructaueckas
perpeccusi, JHMHEWHBIA KIACCH(PHUKATOP, TUIEPIUIOCKOCTh, OMHapHas Kiaccuukanus,
MyJbTUKIIACCOBasE kinaccudukanusa. JluHeltHoe ypaBHEHHE, KOI(PGUIIMEHTHI JIUHEHHOTO
ypaBHEHUS, PACMOJOXEHUE TOYKH OTHOCUTEIBHO MPSIMOM, oTcTyn oObekta. Cosnanwue,
oOydeHHe W OIIEHKa MOJIEIH JIOTUCTUYECKON perpeccun. Matpuia ommOOK, METPUKHU
KauecTBa JIOTUCTHYECKON PETPECCHy, MOIEIb JIOTUCTHIECKOM perpeccuu Ha Python.

Tema 2.7. [lepeBbs pemiennid. Yacts 1. Marpuna omm0Ook, METPUKH KaueCTBa JJOTUCTUYECKOM
perpeccuu, MoJieb JJIOTUCTUYECKOM perpeccuu Ha Python.

Tema 2.8. Cnyuwaitnsiii nec. [lepeBo pemieHuid, atpuOyThl, 3Q(PEKTUBHOCTb pa30HUEHHUs,
rIyOMHa AepeBa, ues alropuTMa CIIy4aiHOro jieca, MPUHLUII MYJIPOCTH TOJIIbI, CITy4alHbIN
JIEC ISl peIIeHUs 3a/1a9u KIIacCU(PUKAIIUU U PETPECCHH.

Tema 2.9. Knacrepmsamms. Mamuanoe oOydenue 0e3 yuwrtens, Kiaccuukamms,
KJIACTepU3aIlus, aTOPUTM k-CpeTHUX, IIEHTPOUI, PACCTOSTHUE MEXKTY TOUKAMHU.



Tema 2.10. MammaHoe oOy4eHHE C yyuTelleM, 3ajada KiacCu(UKAIMU, METPUKH OLEHKH
KauecTBa KiacCU(PUKaLMU. OTanbl pa3pabOTKM MOJENIM MAaUIMHHOTO OOYYEHMs, aHaIu3
JAHHBIX, CO3/IaHUE U 00yUYEeHHE MOJIEH, OlIeHKa () PEKTUBHOCTH paOOTHI MOJIEIH.

Tema 2.11. IIpoekT «OCHOBBI MAaIIMHHOTO O0y4YeHHUs» (000O0IIEHHEe M CHCTeMAaTH3aIlUs
OCHOBHBIX TOHSTHI TeMbl). [loHATHE M BUIBI MAITUHHOTO OOYYEHHUs, JTUHEIHAs perpeccus,
JIOTUCTUYECKAsl PETPeCcCHsl, IEPEBbs PELICHUM, CIIy4alHbIi Jec, kinactepu3auus. I[lonsarus,
M3y4YeHHbIE B MofyJie (pa3aene) «MammHHoe 00ydeHue».

Monayas (pa3nen) 3. BBenenune B HelipoceTH

Beenenue B Heiipocetn. UMckyccTBeHHBIM  HEWpOH, HH(POpPMAlMOHHAs — MOJEIb
UCKYCCTBEHHOTO HEpOHA, MEKHEHPOHHBIE CBSI3H, HEMPOHHAs CETh, CTPYKTYPHBIN MOJIXO0 K
MOJICIMPOBAHUIO HEWPOHHBIX CETEW, HEHPOKOMIBIOTEP, NEPCENTPOH, TE€HETHUYECKUU
QITOPUTM,  SBOJIIOLMOHHBIA  TOAXOX K  MOACIMPOBAHHUIO  HEUPOHHBIX  CETEM,
KBa3UOMOJOTUYECKUN TOAXOA K MOJECIUPOBAHUIO HEUPOHHBIX CETEH, MOJEKYISIPHBII
KOMIIBIOTED.

IINIAHUPYEMBIE PE3YJIBTATHBI
[IpenonaBanue kypca «VcKyccTBEHHBIN MHTEINIEKT (YriIyOJI€HHBIH YpOBEHB)» HAIPaBICHO
Ha JOCTW)KEHHUE TPEX I'PYIII PE3YIbTATOB - JIMYHOCTHBIX, METANPEIMETHBIX U IPEIMETHBIX.

1-s rpymnmna: 1.1. dopmupoBaHue y y4amerocs MHPOBO33PEHHS,
JUYHOCTHBIC COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO pa3BUTHsS HAayKH U
pe3yJbTaTh oOmecTBa.

1.2. ®opMupoBaHUE y yUYalIETOCs UHTEpeca K JOCTUKEHUSIM HAYKUA U
TEXHOJIOTUHU B 00JaCTH UCKYCCTBEHHOI'O MHTEJIEKTA

1.3. ®opmupoBaHUE y ydallerocs YCTAaHOBKM Ha OCMBICICHHOE U
0e30macHOe B3aUMOJICHCTBUE C TEXHOJOTHUSMU U YCTPOWCTBAMU,
pealM30BaHHBIMA ~ HA  OCHOBE  IPUHIMUIIOB  HMCKYCCTBEHHOIO
MHTEJJIEKTA.

1.4. TIpnobpeTeHue omnbITa TBOPUECKON AEATENBHOCTH, ONUparoIecs
Ha HCIOJIb30BAaHUE COBPEMEHHBIX MH(OPMALIMOHHBIX TEXHOJOTUH, B
TOM YHCJIE€ UCKYCCTBEHHOI'O MHTEJIEKTA.

1.5. ®opmupoBaHHe y ydallerocsi yCTAHOBKM HAa COTPYIHUYECTBO U
KOMaH/IHYIO pa0oTy MpH PEIICHUH HCCIEI0BATENbCKUX, TPOOIEMHBIX
U U300peTaTeNbCKUX 3a/1ay.

2-s rpynna: Ilo3naBarenbubie YV /I:

MertanpenMetrneie | 2.1. VYwmenue paborate ¢ uHbOpManuel, aHAIM3UPOBATH U
pe3yJIbTaThl CTPYKTYPUPOBATh IIOJYYEHHbIC 3HAHUA W CHHTE3UPOBATh HOBBIE,
YCTaHABJIMBATh PUUYNHHO-CIICICTBEHHbBIE CBSI3H.

2.2. YMeHusT OOBSICHATH SIBJICHUS, MPOIECCHI, CBSI3W U OTHOIICHUS,
BBISIBIISIEMBbIE B XOJ€ MO3HABATCIbHOM M MCCJICI0BATECIbCKOM
JIeSITEIbHOCTH.

2.3. YMeHue nenaTh BBIBOJIBI HA OCHOBE KPUTHUUYECKOTO aHaIM3a
pa3HBIX  TOYEK  3pEHHUs, MOATBEPXKJIAaTb UX  COOCTBEHHOMU
apryMeHTalMel Uil CaMOCTOSITEIbHO MOJYYEeHHBIMU JIAHHBIMHU.




2.4. YMeHHe aHaJIM3UPOBATH/PEQIIEKCUPOBATH OINBIT HUCCIECIOBAHUS
(TeopeTuyecKkoro, AMIUPUYECKOr0) HA OCHOBE MPEITIOKEHHOM
CUTYyalllH, NOCTABJICHHOMN LENH;

2.5. YMeHue CTpOUTh pacCyKIEHUE HAa OCHOBE CPaBHEHMSI IPEMETOB
U SIBJICHUU.

PeryasituBubie YY1

2.6. YMeHue 0OOCHOBBIBATH LIEJEBBIE OPUEHTUPBHI U MPUOPUTETHI
CCBUJIKAMH Ha LIEHHOCTH, YKa3bIBas 1 00OCHOBBIBAS JIOTHKY.

2.7. YMeHue miaHupoBaTh HEOOXOIUMbIE JEHCTBUS B COOTBETCTBUU C
yuyeOHON M NO3HABAaTEIbHOM 3aJadyell W COCTaBIATh AJITOPUTM HX
BBITIOJTHEHUS.

2.8. YMeHHe OnuchIBaTh CBOM OMBIT, 0hOpMIIAs €ro Ajs neperayu
OPYTUM JIIOJSM B BUJIE€ TEXHOJIOTMHM pPEUIECHHsS MPAaKTHYECKHUX 3a]ad
ONPEIIETIEHHOTO KJ1acca.

2.9. VYwmenue BHIOMpAaTh U3 MPEAJIOKEHHBIX BapUAaHTOB H
CaMOCTOATENbHO  HCKaTh  CpEJICTBa/pecypchl A pelleHUs
3a]1a4n/JOCTHXKEHUS 1IEJIU B XO/1€ UCCIIE0BATEIbCKON AEATEIbHOCTH.
2.10. YMeHue npuHUMAaTh pelieHHe B UTPOBOM U yueOHOW CUTYalluu U
HECTH 32 HErO OTBETCTBEHHOCTb.

KommynukatuBHbie YV /|

2.11. YMeHue B3aUMOJICCTBOBaTh B KOMaHIE, YMEHUEM BCTYIATh B
JMAJIOT U BECTH €TO.

2.12 YmMeHue cobmo1aTh HOPMBI IyOJIMYHOM peyH,

perjsaMeHT B MOHOJIOT€ U JIUCKYCCHMM B COOTBETCTBHHM  C
KOMMYHHUKATUBHOM 3a/1a4eil.

2.13. YMmeHue onpenensarb CBOM ICUCTBUS U JEHCTBUS NApTHEPOB IS
IPOAYKTUBHOW KOMMYHUKAIIHH.

2.14. YMeHue npuxoauTh K KOHCEHCYCY B IUCKYCCUM WJIM KOMAaH/IHOU
pabore.

3-s1 Tpymma.
IIpenmeTrHbIe
pe3ybTaThl

3.1. Mmerp mnpencTaBiI€HHE O COBPEMEHHBIX M IEPCHEKTHBHBIX
HaIpaBJICHUSX MOJEIMPOBAHUS UHTEIUIEKTYaJIbHOMN JEATEIBHOCTH U O
pPa3sIUYHBIX TOAXO0JaX K MOJEJIMPOBAHUIO MHTEJUIEKTYaJIbHOU
JESITENbHOCTH.

3.2. VYMeTb NOpUBOAUTH MPUMEPHI pEIICHUS pa3IUyHBbIX 3a]a4y
C UCIIOJIb30BAHUEM HEMPOHHBIX CETEN.

3.3. ImeTb npeACTaBIEHUE O HAYKE O JAHHBIX.

3.4. YMeTpb BHINONHATH NMEPBUYHBIA aHanu3 AaHHbIX Ha Python c
ucronb3oBanueM  Oubnamorexk  Pandas, Matplotlib, NumPy,
BU3YaJIM3UPOBaTh JIaHHbIE, HCKAaThb B JIaHHBIX 3aKOHOMEPHOCTH,
pemaTh MPaKTUYECKUe M MCCIIeN0BaTEIbCKUE 3aJaud M0 aHaIHu3y
JAHHBIX.

3.5. ImeTh npeacTaBieHusi 0 MHOI00Opa3uu MoAX0/10B B pa3padboTKe
HCKYCCTBEHHOI'O MHTEIJIEKTA, X BO3MOXHOCTAX U OTPAHUYEHUSX; O
MallMHHOM 00y4€eHUH U chepax ero NpuMeHEeHUs




3.6. YMeTh OOBACHATH pa3HUIy MEXKIY MAIIMHHBIM OOyYEHHEM C
y4uTeneM U 0e3 yUuTes.

3.7. BoisiBasTe v GOpMyIUPOBATH 33Ja4M MAIIMHHOTO OOY4YEeHUS ISt
pa3nuYHbBIX chep KU3HU YeJOBeKa U B COOTBETCTBUU C peajbHBIMU
MOTPEOHOCTAMHU
3.7. ImeTh mpeAcTaBieHHUs O HEAOOOYYEHHBIX M IMEepeOoOyYEHHBIX
MOJICJISIX MAIIMHHOTO OOYdYeHHUs, YMETh BBIABIATH MPOOIEMBI TI0
XapaKTepHbIM IPU3HAKAM U 3HaTh CIOCOOBI OOPHOBI ¢ TepeoOyueHrEM
Y HEJ000YUEHHEM MOJENIEH.

3.8. Hmerp mpeAcTaBieHHS O CYIHOCTH pabOThl MOJENH
JOTUCTUYECKOW PErpeccud M BO3MOXHOCTSX €€ MPUMEHEHHsS IS
Kjaccu(uKal 00beKTOB; 00 UCIONIb30BAHUU JIEPEBLEB PEIICHUI B
MaIllMHHOM O0YyY€HHUH.

3.9. YMmerp co3maBaTh MojenH JMHEHHOW perpeccumn Ha Python ¢
nomortispio 6ubnuorek pandas, numpy u sklearn
3.10. YMeTh MpoeKTUPOBaTh U PeaTr30BLIBATH MOJIETH MAIIHHHOTO
o0ydenus Ha Python ¢ momMoripio HHCTpyMeHTOB OMOIHoTeku sklearn

P®OPMBI ATTECTAIIUM (KOHTPOJISI) U OHEHOYHBIE MATEPHUAJIBI

Bce pasnensl npeanonararoT BBIIOJHEHUE U 3aILUTy NPOEKTOB. IIpoekTsl 1o cBoei
JIUAKTUYECKONW CYIHOCTH HalleJeHbl Ha (OpPMUPOBaHUE CHOCOOHOCTEH, MO3BOJSIOIIMX
3¢ pexTUBHO IEHCTBOBATh B peajbHOM >XM3HEHHOW cuTyaruu. OOnamas UMH, ydaliuecs
MOTYT aJaNTUPOBATHCS K U3MEHSIOIUMCS YCIOBHSIM, OPUEHTUPOBATHCA B Pa3HOOOPA3HBIX
CUTyalUsX, padoTaTh B KOMaH/E.

[Ipu pabGoTe Hajg NPOEKTOM TMOSBISETCS  HCKIIOUUTENIbHAsS  BO3MOYKHOCTD
dbopMHUpOBaHUS y YyYaAIIMXCS KOMIIETEHTHOCTH paspemeHus mpolieM (IMOCKOIbKY
00s13aTeNbHBIM YCIIOBUEM peallu3allid METOoJia IMPOEKTOB B ILIKOJE SIBISETCS pelleHue
ydamuMmcsi COOCTBEHHBIX MPOOJIEM CpelCcTBAMM IPOEKTa), a TAaKKE OCBOEHHE CIOCOOOB
JeSITEIbHOCTH, COCTABIISIFOIINX KOMMYHUKATUBHYIO U MH()OPMALIMOHHYIO KOMIIETEHTHOCTH.
Ha yrinyGrnenHOM ypoBHE Kypca NMpeayCcMOTPEHbI IPOEeKTHBIE paboThl Ha TeMbl «Perienue
3amaun Kiaccuukanumy, «OCHOBBI MAlIMHHOTO 00y4yeHHs», «Kiactepusanus TaHHBIXY,
«Co3ianue MHOTOCIIOWHOM HelpoceTn». Tembl NMPOEKTOB MOTYT OBITH YTOYHEHBI Ha
YCMOTPEHHUE YUUTENS U B 3aBUCUMOCTU OT UHTEPECOB YUCHHUKOB.

[IpoeKThl SBIAIOTCS MEXNPEAMETHBIMU, B OTJIMYHME OT MOHOIPOEKTOB, YACTHUYHO
BBITIOJIHSIOTCSL BO BHEYPOUHOE BPEMsI U MOJ PYKOBOJCTBOM HECKOJBKHX CHEIHAIUCTOB B
pa3nuuHBIX 00JacTaX 3HaHWA. Takue NPOEKThl TPeOYIOT OYeHb KBATU(UIIMPOBAHHON
KOOPJMHAIMHU CO CTOPOHBI CIIELUAINCTOB U CIa)KEHHON pabOThl MHOTUX TBOPYECKUX TPYIIIL.
MexnpeaMeTHble MPOEKTbl MOTYT OBbITh Kak HEOOJBIIMMH, 3aTparduBalOLIUMU JBa-TpU
MpeaMeTa, TaK ¥ HallpaBJIeHHbIMU Ha PEUICHUE TOCTATOYHO CIOXKHBIX PoOIieM, TpeOyrommX
coJiepXKaTeJbHOW UHTETrPallui MHOTMX 00J1acTel 3HaHMSL.

MaTepuajibHO-TeXHHYECKOE 00ecredeHue
s peanu3zanuu Kypca Ha OCHOBE MPOTPaMMbI HEOOXOAMMO HAJIMYUE CIICIYIOIIUX
MEXHUYECKUX CPedCma:.



e KOMIIBIOTEPHOE pabouee MEeCTO yuuTess, moakiodeHHoe k cet Mutepuer (Wi-Fi
WJIY T10 KaOeto),

e TPOCKIIMOHHOE OOOPYJOBaHWE WJIM WHTEPAKTUBHAS JOCKAa C BO3MOXHOCTBIO
JIEMOHCTPAITUH MPE3CHTAIIHIA;

e KOMIBIOTEPHI HWIJIM HOYTOYKH, PACIOJIOXCHHBIE B KOMITBIOTEPHOM KJiacce, TJie
KaXJIbIi YIEHUK paboTaeT C yCTPOMCTBOM MO0 MHANBUIYaIbHO, INOO B Tapax;

e KOMITBIOTEPHl WJIM HOYTOYKM KaK y4alluxcs, TaK W YYUTENs TOJDKHBI OBITh Ha
onepanuoHHblx cucremax Windows/MacOS;

e TWUIIOBOE IMPOTPAMMHOE OOEcreueHre, MpPUMEHsIeMoe O00IIe00pa3oBaTEIbHBIMU
OpTaHu3alUsIMU;

e UWHTErpupoBaHHas cpena pazpabotku (IDE) mns s3pika mporpammupoBanus Python;

o Jupyter Notebooks — cpena pa3pabotkw, ais 3anycka ¢ainos u3 marepuaio Y MK
C KOMITBIOTEpA WIH U3 00JIAYHOTO XPAHWIIHIIA.

Texuunuyeckue TpedoBanus k 11O

[IK unu HOyTOYK Ha 6a3e OC Windows, MacOS

Cucremnsble TpeboBanust Windows Cucremusble TpedoBanus MacOS

Onepaunonnas cuctema Windows 7 win | Onepanuonsas cucrema MacOS X 10.10 nnu

BBIIIIE BBIIIIEC

[Tpoueccop Intel® Core Duo nnu [Tpoueccop Intel® Core Duo niun
aHAJIOTMYHBIN ¢ yactoTou 1,5 I'T' mim aHAJIOTUYHBIN ¢ yactoTou 1,5 I'T' mitn BeIme
BBIILIE 1,5 I'b oneparuBHoi mamsatu - [Ipoueccop
2/4 T'b onepatuBHoi namsatu aig cucteMm | Intel® Core Duo munu aHaaoruyHBIHN C

o1 yrpaBjieHueM 32/64-0uTHoi yactoto# 1,5 I'T'ii unu Bhite

Windows 1,5 I'b onepatuBHOM aMsTu

Pa3pemenue skpana 1024x768 unu 60mb111e

HaHHqu I/IHTepHeT-COGI[I/IHeHI/IH

Heo06xoa1mMMo HUCIonb30BaTh aKTyaIbHBIC BEPCHH OJTHOTO U3 clieayromux opaysepos: Edge,
Chrome, Safari, Firefox, Opera




TemaTnuyeckoe NJIAHMPOBAHME C ONpPeieleHNeM OCHOBHBIX BH/I0B YUeOHOM

HACATECJIBHOCTH

HauMmeHoBaHUe
TE€MbI

KpaTlcoe coaep;xanue

Buabi yueonoii
NeATeIbHOCTH

AHauu3 1aHHbix Ha Python

Hayka o nanHbIX.

CTpyKTyphl
JAHHBIX

JTAaHHBIE, HAYKa O TaHHBIX,
OTKPBITHIC
HCTOYHHUKHN JaHHBbIX,
CTPYKTYPBI JTAHHBIX
(cTtex, MaccuB, OdYepejb,
XAMI-Ta0JIUIA)

JaHHBIC,

Ananumuueckas: aHaIN3
«HAayKa o

IIOUCK OTBCTOB Ha

TPAKTOBOK TTOHSITHS
JTAHHBIX;
pOOJIEMHBIE BOIIPOCH! YUUTEIIS
Kommynurxayuonnas:
00CYyXXJIeHHEe TPAaKTOBOK MOHSATHUS
«HayKa O JaHHBIX», OTBETHI Ha
BOMPOCHl yYUTENS, B TOM YHUCIIE
po0OJIEMHBIE.
Ilpakmuueckas: paborta B
MUKporpynnax Ha 1 3tame ypoka
(BBIMIOJIHEHUE 3a/1aHus Ha
OTPOBEPKEHUE WIH (PaKTUUECKOE
HOJTBEPIKICHHE
TE3HCOB);
CalTOB-MCTOYHUKOB

pelieHue mpoOIeMHBIX 3aJaHUN

OJIHOTO U3
IPUMEPOB
JTAHHBIX;

IIOUCK

Perexcuenas: 3a110JIHEHUE JTUCTA
pedaexcun B KOHIIE ypoka

1.2.

Pabota co
crickamu Python

CTPYKTYpBI JIAHHBIX,
CITUCKU, CIIUCOK, DJICMEHT
CIIMCKA, HHCKC,
OTpHUIIaTEIbHAS

HHIEKCAIH

o0CyXeHHE
JIOMAIITHET O 3aJJaHUs U €T0 OI[CHKA

Oxcnepmmuas:
Ananumuueckas: aHaJIN3
poOIeMHOMN CUTYaI1 00
OpraHu3allMi XpaHEHHs JaHHBIX
(Ha mpuMepax); HamUcaHHE Koja
(aTam 2 ypoka);
Ilpakmuueckas: pelieHue
poOIEMHBIX 3aIaHUM;
npakTuyeckas pabora (3tam 3
ypoKa)

Kommynuxayuonnas: OTBETHl Ha
yUUTENs, ydacTue B
IPYNIOBOM  OOCYXACHUM IpH

BBITIOJIHEHUH 3aJaHUM.

BOIIPOCHI

Pecgnexcusnas: 3aN10THEHNE JIHCTa
pediiekcuu B KOHIIE ypoKa

1.3.

Pab6ota c
Ta0IUI[aMU u
ITOJArOTOBKA
JTAHHBIX

Python,
oncpanru HaJl CIIMCKaMU,
OCHOBHBIC METOJBI JIJIsI
paboTBl CO CHHUCKaMmu,

CITMCKH B

pabota ¢ TaOIMYHBIMU
JTAHHBIMH, byHKIIH

Ananumuueckasi: aHaJM3
NPOOJNEMHBIX CHTyallUd, IOHCK
poOIeMHbIE

BBIINIOJIHCHUEC 3aJaHusA

OTBETOB Ha
BOIIPOCHI,
Ha aHaJIMU3 JAHHBIX C IOMOIIBIO

byHKIHH Excel; aHaJIN3




MuH(), Makc() 1 cp3Hau() | pe3yJbTaToB BBITIOJTHCHHS
B Excel, mouck, ouncrka, | 3amanuii B Excel
npeoOpaszoBaHue, Ilpakmuyeckas: BBITIOJIHEHHUE
opranu3auuss u  cOop | mpakruueckoir paborel  Excel
J@HHBIX Kommynuxayuonnasn: oTBeTH Ha
BOMNPOCHl YYMUTENS, YydyacTHE B
TPYNIIOBOM  OOCYXACHHH  TIPH
BBITMIOJTHEHUH 3aJIaHUH.
Peghnexcusnas: 3anonnenue nucra
peduiekcuu B KOHIIE ypoKa
14. Bubmmorexu TMIOUCK, OUYUCTKA, | AHanumuveckas. TOUCK OTBETOB
Python. peoOpa3oBaHue, Ha poOJIEeMHbIE BOIIPOCHI
Bubnorexa opranmzanss u cOop | (Hampumep, MPOBECTH AHAIOTHUIO
Pandas JaHHBIX, Oubnuorexka | 6ubaMoTeKa A3BIKA
A3bIKA IpPOrpaMMUPOBAaHUSA C OOBIYHOU
MPOrPaMMHUPOBAHHS, OnOIMOTEKO), COCTaBJICHUS
OnobIMOTEKH Python, | mnana gefcTBUI TI0 U3YYECHUIO U
ounbaroreka Pandas, | aHanu3y JaHHBIX
UMIOPT OUOIHOTEK
Iipakxmuueckas: BBITIOJTHEHHUE
IPAKTUYECKON pabOThI
Kommynuxayuonnas: oTBeTHl Ha
BOMPOCHl YYHUTENS, YydacTHE B
IPYIIIOBOM 00Cy)XIeHUHI
BBITIOJTHEHHOT'O JIOMAITHETO
3aJaHuS u B nporecce
BBITIOJTHEHHU S 33/I1aHUH.
Peghnexcuenas: 3anonnenue aucra
peduiekcun B KOHIIE ypoKa
1.5. CTpyKTypBL TIOUCK, OUUCTKA, | AHanumuyeckas: aHaJIn3
naHHBIX B Pandas npeoOpa3oBaHue, BBITIOJTHEHHBIX JOMAITHIX
opram3ansi W cOOp | 3a/laHWii; BBINOJHEHUE 3aJaHHHA
JTAaHHBIX, CTPYKTYPBI | TIO CTAHITUSIM.
JTAHHBIX B Pandas, | Ilpaxmuueckas: BBHITIOJTHEHHE
CTPYKTypa JaHHBIX Series | 3amanuii mno CTaHIUSIM,
BBHITIOJTHEHHUE TECTa
Kommynukayuonnasa: OTBeTHl Ha
BONIPOCHI  YUHTENsA, YydYacTHE B
TPYNIOBOM  OOCYXACHHH  TIPH
BBITOJIHEHUU 3a/IaHUM.
Peghnexcusnas: 3anonHenue nucra
pedrexkcun B KOHIIE ypoKa
1.6. CTpykrypa CTPYKTypa TAHHBIX | DKcnepmuas: MTOMCK u
nannwix Datafram | DataFrame, CJIOBaphb, | 00Cy)aeHne OLIO0K o
e CITHCOK, byHKIMS | pe3yibpTaTamMm BBITIOJTHEHUS
read_csv, meroasl head u | 3amanwmii
tail Ananumuueckasi: aHaJM3
BBITIOJTHEHHBIX MPAKTUIECKIX

3aJJaHul, TOMCK OIIMOOK U HX




obocHoBaHue, aHaM3 (PparmMeHTa
Kona (3amganue 4),
Ipaxmuueckas: BBITIOJIHCHUE
3alaHuii Ha co3/aHue OOBeKTa
DataFrame wu3 cnoBaps u wu3
cnucka cnuckoB (1 stam ypoka),
3aIaHni Ha
CUUTBHIBAHWE WU BBOJ JAHHBIX,
aHaju3 Koja u T.7. (2 u 3 sTarbl
ypoka)
OTBETHI.
ydactue BO (ppoHTaNbHOU Oecene
U TPYIIOBOM OOCYXICHHH IPH
BBITTOJIHCHUH 33 JITaHHH.

BBIIIOJTHCHHUC

KOMMyHuKal{uOHHa}Z.'
Ha BOIIPOCHI YYHUTCIIA,

Peprexcusnas: 3anoaHeHNE TUCTA
pedIIeKCUN B KOHIIE YpOKa

1.7. Jloctyn k nanssiv | DataFrame, byHKIUS | AHanumuveckas NPy BHITIOTHEHUU
B display(), merompr loCc wu | 3amanuii
ctpykrypax Panda iloc; BBIBOA HaHHBIX TO | [Ipakmuueckas TIPU BBIIOJHEHUH
s METKaM M Cpe3aM METOK, | BceX 3aJaHuil (MHAWBUIYaTbHO U
UHJEKCaM M cpe3aM | B MHUKpOTpYIIax), pu
HHJIEKCOB B Series; BBITIOJITHCHUH MPaKTUUYCKON
BBIBO/I JTAHHBIX o | paGoTHI.
aTpubyTam, cpe3aM METOK | KommyHukayuonHas: OTBETHI Ha
U JIOTUYECKHM YCJIOBHSAM B | BOIPOCHI YYHTENS, YYacTHE BO
DataFrame (GbpoHTATBHOM orpoce u
IPYNIOBOM  OOCYXAECHUM  IIpH
BBINOJHEHUU 3a/IaHUM.
Peghnexcusnas: 3anonHenue nucra
pedekcuu B KOHIIE ypoKa
1.8. PaGora pocTas ¢bunbTpanus, | Anarumuyeckas NPy BbITOJTHEHUH
POITYCKaMH B | GyHKIUA query, | 3amaHuit " OTBETOB Ha
JAHHBIX JIOTHYECKUE yCJIOBUS; | MPOOIEMHBIE BOIIPOCHI.
TIPOITYCKH JaHHBIX, | [[pakmuyueckas NpU BBHIIOIHEHUU
mertozsl dropna, fillna 3aJJaHHid B TTapax.
Kommynukayuonnas: yyactue BO
(dbpoHTaNbHON Oecene 1o
00CYKIECHUIO JIOMAITHETO
3aanns  (MOJENh  ypoka — —
nepeBepHyTOe 00yueHue).
Peghnexcusnas: 3anonHenune nucra
pedekcun B KOHIIE ypoKa
1.0 Pa6ora co | nHGOpMAIMs O MAaHHBIX, | AHanIUumMUYeckas NPU BHITOTHEHUN
CTPYKTypamu meronbl info wm describe, | mpakTuyeckoro  3amaHMs  Ha
naHHEBIX B Pandas YHCIIOBbIC U | YTCHWE JaHHBIX W3 TaOJHIIbI
KaTeropHaJibHbIC nHpopmauu 00 UTPOKax

[IPU3HAKU, arperupyromniue

(GyTOOIBHBIX KITyOOB, B TOM YHCIIE
¢ npumenenuem meton describe();




¢byukuuu:  value_counts,
unique, nunique, groupby
metoapl Min(), max() u
mean();o0bequHEHNE
TabIuI  C
METOIa Merge, nmapaMmeTpsol
on u how

IIOMOIIBIO

IIpH BBIIIOJJTHCHUM 3aJaHWsA Ha

HCCIIeOBaHNE arperupyromumx
GbyHKIIHIH;

Ilpaxmuueckas: py BBIIOJTHEHUH
3aJaHNM, B TOM qucJe
CaMOCTOSITEIILHBIX Hu
HCCIIEA0BATEIbCKUX

MPAKTHYECKUX padoT.
Kommynuxayuonnas: ydactue BO

(dbpoHTaNBHON Oecene o
00CYXJICHUIO JOMAIITHETO
3ajanus  (MOJENb  ypoka — —

NEpPEeBEpHYTOE O0yUYECHHE).
Peghnexcusnas: 3anonHenne amucTa
pediiekcuu B KOHIIE ypoKa

1.10. | Onepauuu  max | IpocTeiimme Ananumuyeckas: pu
JIAHHBIMH. apudmeTuyecKue BBINIOJIHEHUM 33/1aHUN U OTBETOB
Apudmernyeckne | OMEPAaTOPBI,  JIOTHYECKHE | HA YTOYHSIOIIME W MPOOICMHBIC
" Jormyeckme | ONEPATOPBI, ONEpaly HaJl | BOIIPOCHI YUUTEIS npu
omepawuu cronOuamu  paragpeiiMa, | BBIOJIHEHUM  3a/laHUi,  IpH

IPUCOEAMHEHUN CEPUU K | BBIIIOJHEHUU 3a/laHui Ha

naradpeiiMmy;  (QYHKUUM | JJOTMYECKHE  ONEpalud  IpH

query, str.match, | ¢punbpTpanum qaHHBIX

str.contain IIpaxmuueckas: IPY BBIIOJTHECHUH
3aJaHu’ Ha IIOBTOPEHHE
apu(PMEeTUYECKUX U JIOTHYECKHX
omeparopoB B Python; mpu
BBINIOJTHEHUM  33JaHUA C HOBOM
NIEPEMEHHOMN sum; npu
BBIIIOJIHEHUU 3a1aHUI Ha
JIOTUYECKHE olepanuu C
JTAHHBIMU.
KommyHnuxayuonnas: ydactue BO
(pOHTATIBHOM 00CYXICHHH.
Perexcuenas: 3a110JIHEHUE JTUCTA
peduiekcuu B KOHIE YpoKa

1.11. | CratvcTHueckue meton describe, uucioBsie | Anarumuueckass TPU OCBOCHUHU
JIAHHBIE u KaTeropuaibHble | CIOCOO0B BBIYHCIICHUS

noKa3areJu; Pa3IUYHBIX CTaTUCTHYECKUX
MUHUMAJbHOE, MoKaszarejae ¥ 3aKperieHuH
MaKCHMaJbHOE M CpPEJHEE | YEpPE3 BBINOJIHEHUE 3a/laHul; IIPU
apudmeTHuecKoe CpaBHEHUU CTaTUCTUYECKUX
3HA4YeHUs, KBapTWIM M | MOKa3arenel (Ha mpumepe).

CTaHJAPTHOC OTKJIOHCHUC

Ilpaxmuueckas pu BBIIOJTHEHUH
3aJaHuN Ha BBIYHCJICHHE
MEIHaHEI,

OTKJIOHCHHA U KBApTUIIH.

CTaHJapPTHOTO

Kommynukayuonnas: ydactue BO
(hpOHTATBHOM OOCYKICHUHU.




Pecgpnexcusnas: 3an10JHEHUE JTHCTA
pediiekcuu B KOHIIE ypoKa

1.12. | Omucarensuas meronsl  info, describe, | Anarumuueckas npu BBIOIHEHUN
CTATHCTHKA min, max, mean, ycioBHs | 3aJlaHUH TMPAKTHYECKOW pPabOThI
GupTpanuu JIaHHBIX, | HA MPUMEHEHHE CTaTHCTHYECKHX
CTaTHUCTUKA 1O | METOIOB, @  TaKkke  Hpu
KaTeropHalbHbIM COCTaBJICHUU 3a7aHus Ha
napameTpam, (UIBTPAIUs | CIOXKHBIE YCIOBHUS (UIBTpALUH
JAHHBIX, CTATUCTUYECKUE | IAHHBIX WU  CTAaTHCTHYECKUX
METOJIbI METO/IOB.
IIpakmuueckas TIpU BBITOJHEHUN
3alaHuN.
Kommynukayuonnas: ydactue BO
(bpoHTaTBHOM 00CYyKICHUN
NPOOJIEMHBIX CHTYallMif, OTBETHI
Ha BOIIPOCHI, OOCYXJEHHE B
rpymnmax.
Pegrexcusnas: 3anonHenune mucra
pedIIeKCUu B KOHIIE ypOKa
1.13. | Bubmuorexa BU3yaIM3alusl  JaHHBIX, | AHanumuyeckas: TIPU BBIICICHUN
BH3yaJIM3aLIHH NPEUMYIIECTBA HarpaMM | MPEUMYIIECTB BU3YyaITH3aLUH
JAHHBIX u rpaguKoB; BUJBI | TAHHBIX J0 WX TaOJIMYHOTO
auarpammM; — OMOJIMOTEKH | MpeACcTaBIEHUS.
Pandas, Matplotlib, | Ilpaxmuueckas: nipu BbIMONHEHUH
Seaborn M TOCTpOEHME | MPAKTHYECKUX 3aJaHUN B MaJIbIX
rpagukoB M auarpamMMm ¢ | rpynmax (1 stam ypoka); mpu
TIOMOIIBIO 9THX | BBITOJIHEHUU MPaKTHYECKON
onbmmorek, Mertoabl plot, | pabots (2 aTam ypoka)
hist,  scatter,  joinplot, | Kommynuxayuonnas: orseTsl Ha
pairplot, countplot. BOIIPOCHI YUUTENS, (DPOHTAIBLHOE
oOcyxJeHne u OoOCyXIEeHHE B
MaJIbIX TpyIIax
Peghnexcusnas: 3aroTHEHNE JIACTa
pedaekcun B KOHIIE ypoKa
1.14. | Hocrpoenue THUIMBI CPaBHCHUH W THIIBI | AHAIUMUYeCKas TIPA BBIOJTHEHHH
rpaduKoB Jarpamm, npaBuia | 3adaHui Ha HIOCTPOSHHE
opopMiIeHHs ~ uarpamm; | rpadukoB c MTOMOILIBIO
METO/IbI O6MOIMOTEKH | MHCTPYMEHTOB 6ubnMoTeKH
Pandas mms wactpoiiku | Pandas (stam 2 ypoka) wu
BHEITHero Buaa rpadukos; | oudauorekn Matplotlib (sram 3
METO/IbI OnOMMOTEKH | ypoKa).
Matplotlib ast | [Ipakmuyeckas TpA BBIOJTHEHUH

IIOCTPOEHUsT U HACTPOUKHU
BHEIITHETO BUIa rpad)uKoB

3aJaHuN Ha IIOCTPOECHUE
rpadguKoB c TTOMOIIIBIO
WHCTPYMEHTOB OoubnmoTeku

Pandas u oubnmorexu Matplotlib.
Kommynukayuonnas: ydactie BO
(dbpoHTaTBPHOM
JIOMAIHETO 3aJaHus U TPaBHI

00CYyKIeHUN




noctpoenust rpadukoB (1 srtam
yYpOKa), BBIMOJTHEHHBIX 3aJaHHA
Ha 2 u 3 3Tanax ypoka.
Peghnexcuenas: 3anonnenue aucra
peduiekcuu B KOHIIE ypoKa

1.15.

ITocTpoenue
Juarpamm

meToael hist wu scatter,
OPUHIKAIBL  [TOCTPOCHHS
CTOJI0YATHIX
byHKIHS pivot_table,
METOI bar u

napameTphbl

JuarpamMm,

€ro

Ananumuueckasi: BBITIOJIHEHHUC

3aJlaHMI  Ha  IIOCTPOCHHE B
Matplotlib guarpamm; Ha BBIOOp
BHJIA CTOJIOYATON JUArpamMMBbl st
Jy4ileld BU3yalnu3aluu JTaHHBIX
Ilpakmuueckas:
3aJaHUd U
MPAKTUYECKOU
IIOCTPOEHUE

JAuarpaMmm

BBITIOJTHEHUE
CaMOCTOSITEIIbHOMN
paboThI Ha
CTOJOYATHIX
Kommynukayuonnas: npu
00CYKIICHUH JIOMAIITHETO 3a/IaHus
(11emecooOpa3HoOCTh  TTOCTPOCHUS
CTOJIOUATHIX

Auarpamm, BH/JIbI

CTOJI0YATHIX JMarpamm,
II0CJIEJOBATEIBHOCTh IIaroB IO
HOCTPOCHUIO
arpamm);
YTOYHSIIOIIME BOIIPOCHI YUUTEISA

CTOJI0YATHIX
npu  OTBETax Ha
Pecghnexcusnas: 3anonnenue aucra
pediekcun B KOHIE ypoKa

1.16.

Hacrpoiika
BHEIIHETO
JarpaMm

BUIA

METOJBI U MapaMeTphl MJIs
HaCTPOUKH BHEIIHETO
BHJIA, TUCTOTPaMM,
CTOJIOUATBIX U TOYEYHBIX

AuarpamMmm

Ananumuueckas: npu
CaMOCTOSITEIFHOM HWJIM B Tapax
BBINTOJIHEHUN MPAKTUYECKUX
3a/laHui 1o 0 opMIIEHHIO
JarpaMm.

Ilpaxmuueckas:
caMoCTOsITeNTbHAsT WM B Tapax
BBINOJIHEHHE MPAKTUYECKUX
3a/laHui 1o 0 OpMIIEHHIO
JarpaMm.
Kommynuxayuonnas: npu
00CYXJIEHUH JIOMAIITHETO 33 JaHHs
(pabota B mapax)

Perexcuenas: 3a110JIHEHUE JTUCTA

peduiekcuu B KOHIE YpoKa

1.17.

Bubnnoreka
NumPy (4)

onbInoTexka NumPy,
MaccuB; MmaccuB B NUMPY,
XapaKTEePUCTUKH

MAacCHUBOB, UX OTJIMYHE OT
HM3BECTHBIX paHee
CTPYKTYpP JTaHHEBIX,
pa3MepHOCTh MacCHBAa, TUII

Ananumuyeckas: TP BBIIEICHUN
u  GOpPMYIMPOBAHUU  PA3THUUI
MEXKIY MacCHBaMH, CEpUSAMH U
natadpeiiMaMu; P BBHITIOJTHEHUU
NpoOJNEMHBIX  3aJaHui;  MpHU
BBIITOJIHEHUU 3aJaHUl HWTOTOBOU
KOHTPOJIbHOH pabOoThl MO Teme

ouommotexka NumPy.




JTAHHBIX, TOCTYI K
AIIEMEHTaM MacCHBa;
pabotra Cc  MaccuBamu

NumPy: co3nanue, BBIBOI
2JIEMEHTOB
orepaIyy HaJl MaCCHBaMH

MaccCuBa,

Ilpakmuyeckas TpU BBINOJIHEHUU
tecta (1 ostam 4 ypoka); npu

BBITIOJIHCHUH HPaKTUYECKHUX
3a/laHuil Ha CO3JIaHUE MAacCCHUBOB B
Python, npu BBITTOJIHEHUH

KOHTPOJBHOH pPabOThI IO TeMe
o6ubmorexa NUmMPY.
Kommynukayuonnas: npu
00CYKJICHUH JIOMAIITHETO 3a/IaHus
(pabota B napax); npu
BBITTOJIHEHUH 3aJIaHUi B MaJbIX
rpyrmnmnax,
0OCYyXJIeHUHM, TIpU OTBETaX Ha
BOTIPOCHI YUUTEIS

IIpy  y4acTuu B

Perexcusnasi: 3anoaHeHNE TUCTA
pedIeKCuu B KOHIIE ypOKa

1.18- | [Ipoekt OcHOBHbBIE TIOHSTHS TEMbI | AHarumu4eckas NPy BBINOJTHEHUN
119 «ccenoBanye «Python ma Data Science» | 3aganuii = 1m0 HCCJIEIOBAHUIO
' JMaHHBX». YacTh JIAHHBIX (BBITIOJTHEHUE TPOEKTa B
1, Yactp 2 MaJIbIX TPYIIaXx).
Ilpakmuueckas npyu BBIIOIHEHUU
IIPOEKTA.
Kommynuxamusnas: npu
00CyXIeHIHN JIOMAIITHETO
3a/laHusl, TpU  BBHINOJHEHHUH
MPOEKTa B MAJIBIX TPyIIax
Pecghnexcusnas: 3anonnenue aucra
pedekcun B KOHIIE ypoKa
1.20. | O606menmue u | Series, DataFrame, | Anarumuueckas: TpU CO3AaHUU
CHCTEMATH3ALUS CTaTUCTHYECKUE METOMBI, | CHHKBEHHOB U BH3YAJIbHOW KapThI
OCHOBHBIX pabora c NumPy; | 3Hanuit (o0obmeHue,
HOHSTHI  Tembl | MOHATHS, M3y4YEHHbIE B | CUCTEMaTH3aIMs)
«AHanu3 naHHbix | KypCe «AHaIN3 JAHHBIX» Ilpakmuueckass TpU CO3JAHUU
c CUHKBEHHOB U BU3YyaJIbHON KapThl
UCIIOJIb30BAHUEM 3HAHHH.
Pythony Kommynukamuenas: obcyxeHue
B XO/I€ BBINIOJIHEHUS 3aJaHUN H
Mpe3eHTallH pe3yIbTaToB
paboThI, OTBETHI HA BOIIPOCHI
Pedghnexcuenas: 3anonnenue aucTa
peduiekcuu B KOHIE YpoKa
2. MamunHoe o0yuyeHue
2.1. [Mousitne u Buapl | VICKYCCTBEHHBIN Ananumuyeckas pu
MAIIIHHHOTO WHTEIJICKT, MOJXO/l, | CPAaBHUTEIbHOM aHanmze
00yueHHs OCHOBaHHBIN Ha MpaBuiax, | MOAXOA0B: 00yUYEHHUE C YUUTEIEM
MaIIMHHOE oOy4yeHue, | 1 oOydyeHue Oe3 yuuTens; NpU
ucropusa pasutusi MU B | oTBeTax Ha BOIIPOCHI u
urpax, cdepsl | ppoHTATBHOM 00CYXJIEHHH

INPUMEHCHUSA MAIIMHHOI'O

BOTIPOCOB TIO TIPE3CHTAIIHH.




o0ydeHusi; oOydeHue ¢
yuuteneMm, oOydeHue 6e3

YUUTEJIS, 3aj1a4a
perpeccuu, 3aj1a4a
KIacCupUKaluy, 3aaada
KJIaCTepHU3allny, oToop
JAaHHBIX JJIA MOACIn

MAalllMHHOI'O O6yLI€HI/I$I

IIpaxmuueckas TIPU BBIIIOJHECHUH
3aJaHUN IPAKTUYECKOM paboThI.
Kommynuxayuonnas: oTBeTHI HA
BOIIPOCBHI YYMTENS, Y4acTHe BO
(GpoHTaTBHOM OOCYXKACHUU TIPH
BBINIOJTHCHUH 3a/IaHUM.
Pegrexcusnaa: 3anonHenue 1ucra
peduiekcuu B KOHIE YpoKa

2.2. AHaIH3 MammunHoe o0Oydenue ¢ | Ananumuueckas: TIPH  TIOUCKE
BH3yaIM3aLHs YUHUTENEM, MAIIMHHOE | OTBETOB Ha BOIPOCHI B XOE
JAHHBIX oOydyeHue 0e3 yuduTens, | 00CYXKACHU BBIIIOJTHEHHOT'O

3a7la4a perpeccuy, 3agada | JOMAIIHETo 3ajaHus, npu
KJIaccu(UKAlK,  3a7ada | BBITOJIHCHUU 3a7aHui
KJIaCTepHU3allny; HPaKTHYECKOI padoTHI.
oubmorekun pandas  u | Ilpaxmuueckas: npu 00CYKICHUM
matplotlib, YTEHUE | BBHIMOJIHEHHOTO JIOMAIITHETO
TaOJIUYHBIX JAHHBIX, | 3a7aHUsA; TpH  (PPOHTAIBHOM
CTaTUCTUYECKUE orpoce u Oecene, npu
[I0Ka3aTeNd, MOCTPOCHHUE | BHIIOJIHEHUU 3a7aHui
JarpamMm HPaKTHYECKOH pabOTHI.
Kommynukayuonnas: OTBETHl Ha
BOIIPOCHI YYWTENS, y4acTHE BO
(poHTaNbHOM OOCYXJAEHUU TpU
BBIITOJIHEHUH 3aJJaHUM.
Pegnexcusnasa: 3anonHenue nucra
pedekcun B KOHIIE ypoKa

23. BUGIHOTEKH MamunHoe o00yueHue c¢ | Ananumuueckas:  OTBETbl  Ha
MAIITHHHOTO yuuteneM u 0e3 yduTens, | BOIPOChl (aHAJIU3 BOIPOCOB H
0GyueHus ero IPEeUMYIIECTBA, | IOUCK OTBETOB) (PPOHTAIIBHOI

MOCTAaHOBKA IeNI W 33724,
aHan3 JTAHHBIX,
oOyuJaromas u
TPEHUPOBOYHASI BBIOOPKH,
3ajja4a perpeccuu, 3amada
KJaccu(ukamnum, TeCToBas
u TPEHUPOBOYHAS
BBIOOpKa, TepeoOyueHue,
HenpooOy4eHue,
ONTHMAJTbHAS MO/IEITb,
KpOCC-BaJIH Al
oubnmoTeka
STarbl
MOJIEIH
o0ydyeHuss  Ha
(train_test_split,
LogisticRegression, fit,
predict)

sklearn,
[IOCTPOCHUS
MANOIMHHOI'O

Python

Oecenpl; aHaJIn3 rpadukoB

MojieJiell MalmMHHOTO O00y4eHHUs

Opd  BBINOJHEHUM  3aJaHMs
«[IpoGnemsl B oOyueHuun
MOJIEIIN».

Ilpakmuueckas: TIONCK OTBETOB
Ha BONPOCHI PPOHTATBHOI Oeceb
Y BOIIPOCHI YUHUTEIS B XOJI€ YPOKa.
Kommynukayuonnas: ydacThe BO
(bpoHTaNBHON Oecene 1o
MaTepualia IpeAbIAYIIero YpoKa,
yyacTue B OOCYXJEHUU TIpU

BBIIIOJIHCHUN 3a1aHUusA B
MUKPOIPYIIIIE o aHanusy
rpadguKoB MaIlTMHHOTO
00yUeHUS».

Peghnexcusnas: 3anonnenue nucra
pediekcun B KOHIE ypoKa




2.4.

JIuneiinasa
perpeccus

IIOHATHE JIMHEHOU

perpeccuu,

bynkums,
ypaBHEHUE,

eeBas
JIMHEIHOE

TOMOCKEaCTUYHOCTb
JAHHBIX; ATaIlbl CO3/IaHUs
MOJIeITN
0o0yJeHusI,
KO3 PHUIIHEHTOB
JMHEWHOTO ypaBHECHUS

MAaIIHHHOTO
noaoop

Ananumuyeckasn: aHanu3 padbOTHI
MOJICIIH
(mon6op
JIMHEIHOTO

JIMHEMHON  perpeccuu
ko3 purmeHToB
ypaBHEHHS C
HECKOJIbKUMH  TIEPEMEHHBIMH);
aHaIM3 3a7ad, NPEACTaBICHHBIX
yuuTeNneM, BBIOOp U3 HHUX 33134
perpeccuu; 3aJaHWe Ha aHAIHU3
rpaduKoB U BBHIOOp M3 HUX TOTO,
KOTOPBI COOTBETCTBYET MOJEIH
perpeccum; aHalu3
TOYCUHBIX Tpapuka U BBIOOD
cpenn HUX Habopa
HNOIXOAAIINX IS
3a71a4uu
CO3/IaHME MOJCIH MAIIMHHOTO
o0yuenus Ha Python.

JIMHEWUHOU

JAHHBIX,
petieHus
JUHEHHON  perpeccuu;

Ilpakmuyeckas: peumieHue 3aaad
Ha BBIOOp (M3 MpPEACTaBICHHBIX
y4uTEeIEM 3aja4) 3ajaq
perpeccuu; Ha BBIOOp Habopa
JTAHHBIX (o rpadukam),
MOJXOIANINX  JIJISt pelIeHus
3aJlaud  JIMHEHHOM  PErpeccuu;
pazbop  3amauu

o0yueHus

MAaIlIMHHOTO

Kommynuxayuonnas: ydactue BO
(dbpoHTATBHOM
OCHOBHBIX
AVHeWHas (QyHKUUS U JIMHEHHOe
KOTOpbIE yKe
HU3y4aIUCh B KypCc€ MAaTE€MAaTHKH;
o0CyXJieHHue 3a/1ad 1o rpaduKam.

00CYXIeHUH
BOMPOCHl  TEMBI -

ypaBHEHHE,

Pegnexcusnasa: 3anonHenue nucra
pedekcun B KOHIIE ypoKa

2.5.

Henunelinnie
3aBUCUMOCTH

Co3nanue, oOyueHue U
OIIEHKA MOJIEIIN JIMHEHHOU
perpeccuy, BH3yaau3alus
JTAHHBIX Ha Python;
HEJIMHEHHbIN  QyHKUUH,
rpaduxu byHKIIHI;
MOJIMHOMHMAJIBHOE

npeoOpa3oBaHue

JIMHEWHOM perpeccun

Ananumuuecxas: CO3aHNe
MOJICJI JIMHEWHOW pEerpeccuu Ha
OCHOBaHUU TMPOCTON TaOIUIBI C
JaHHBIMHA (0] 3aprmaTaX
COTPYAHHUKOB, HaXOISIIMXCS Ha
paSHI)IX JOJDKHOCTAX, HAIITMCaHHUEC
KOJ1a.

Ilpakmuueckas: pelieHue 3aaad
Ha CO3JaHHE MOJIEIU JIMHEHHOU
perpeccun, OTBETHI Ha BOIPOCHI
yautens (MOBTOPEHUE MaTepHalia
MaTeMaTI/IKI/I); BBIITOJITHCHUEC
33/IaHMsl HAa TIOJIMHOMHUAJIBHYIO

perpeccuio, HamMcaHWe Koja IJis




NpeACKa3aHusi 3HAYCHUS HOBOM
MO/IEJIBIO ¥ TIOCTPOCHHUE IPpauKOB
MCXOJIHBIX TAHHBIX M MOJICIIH.
Kommynukayuonnas: y4actie BO
(dbpoHTaTBHOM o0CyXIeHNH,
OTBETHI HA BOIPOCHI YIUTEIS.
Peprexcusnas: 3anonHeHue ucra
pediekcuu B KOHIIE ypoka

2.6. Knaccuguxarys. Knaccudukanus, AHnanumuuyeckasn: TOUCK OTBETOB
JIorucTHYeCKast JIOTUCTUYECKAsI perpeccus, | Ha NpoOJeMHBIE BONPOCHL U
perpeccst (2 | MTMHCHHBIH peuieHue 3a1a4; CaMOCTOSITENbHOE
ypoKa) KJ1acCU(UKATOP, COCTAaBJICHHE MOJIeIN

TUIEPILUIOCKOCTb, JIOTUCTUYECKONW perpeccuu AJis
OuHapHas MpEJCKa3aHusl BEPOSTHOCTH B
Kiaccudukanus, oyokarimue 10 JieT umeMu4ecKon
MYJIBTHKJIACCOBAst 0oJie3HH cepAlla MO Pa3TUIHBIM
KI1acCU(pUKALIUS; pU3HAKaM
JUHENHHOE ypaBHeHue, | [I[pakmuueckas:  OTBETHl  Ha
KOA(PHUITUEHTHI BOMIPOCHI, MMOAOOp  TPUMEPOB
JIMHEWHOTO YPaBHEHHS, | 3a7a4 KIIaCCH(UKAIIMK; OTBETHI Ha
pacroJIoKeHue TOYKHU | TpOOJEMHBIE  BOMPOCHI  TpHU
OTHOCUTEJIGHO  IIPSMOM, | 0OBSICHEHHH HOBOI'O MaTepHuaa;
OTCTYTI 00BEKTa; | pelreHre 3a1a4 Ha 3aKperIeHue
co3faHue, OOyYEHHME M | HOBOTO Marepuaiga 110 TeEME;
OIICHKA MOJICJIH | yyacTHe BO (pOHTANBbHON paboTe
JOTUCTHYECKOMN PErPECCUU | HA 3-eM 3Tale IEepBOro YpokKa,
CaMOCTOATENIbHOE  COCTaBJICHUE
Marpuna omuooK, | MOaEIH JIOTUCTUYECKOMN
METPUKHU KayecTBa | perpeccuu (ypok 2)
JIOTUCTUYECKON Kommynurxayuonnas: ydyactue B
perpeccuu, MOJIeTb | OOCYK/I€HUHU TeCTa U OCHOBHBIX
JIOTUCTUYECKON PErpecCcuu | MOHATU  TEMbI; OTBETHl  Ha
Ha Python BOTIPOCHI YUUTEIIS;
Pecghnexcuenas: 3anonHenue aucTa
pediekcun B KOHIE ypoKa

27. JlepeBbsi Hepeso peuienult, | Anarumuueckas:

pelIeHui. SJICMCHTBI JICPEBBEB: | MIOUMCK OTBETOB Ha  BOIIPOCHI
KOPEHb, JIHMCThsA; TIIyOMHA | yduTels IPU 0OCYKIEHUH HOBOTO
JiepeBa, ’KaJHBIM | TUNIA AJITOPUTMA, TIOUCK OTBETOB
aITOPUTM, aTpuOyT | Ha MPOOJEMHBIE BONPOCHI U
pa3oueHus; SHTPOIIHS, | pelIeHue 3a1a4
bopmyna [lennona, | ITpakmuueckasi:
BEPOATHOCTb, ~ KPUTCPUH | camocTosTeNbHAS  paboTa c
JUoxuHI AITOPHTMOM JIepeBa pelIeHH it
Kommynurxayuonnas:
ydacTue BO bpoHTaTHEHOM
00CyXICHHH.

Pegnexcusnaa: 3anonHenue nucra
pediiekcuu B KOHIIE ypoKa




2.8. CryuaifHbIii J1eC JIEPEBO pemeHuil, | Anarumuueckas: — (QpPOHTaIIbHAS
aTpuOyTHI, pabota ¢ yuuTenem Ha 2 3Tamne
3¢ peKTUBHOCTH ypoka
pa30Ouenus, rnyouna | Ilpaxmuueckas: peanuzanus
JepeBa, ujes alropuIMma | ciyyaiiHoro jeca Ha Python c
CITy4aitHOTO JIeca, | MOMOILBIO Random Forest,
IPUHIHAIIL MyzApocTH | mapamerpsl Random Forest s
TOJIBI, CIy4YalHBIM JieC | 3amay KJaccuukanum u
JUIA  peIeHUs  3aJa4d | perpecCUu
KyaccupuKanun U | Kommynukayuonnas: y4acTHE B
perpeccuu rpynnoBoi pabore Ha 1 srtame

ypoka (OTBETBl Ha BOIPOCHI
pedIIeKCUBHOTO 3CCE), YUaCTHE BO
¢bpoHTanpHON paboTe HA 2 dTarne
ypoKa.

Pegnexcusnas: 3anonHenune 1ucra
peduiekcuu B KOHIIE ypoKa

29 Kiacrepusarys. MalluHHOe 00ydeHue 0e3 | Anarumuueckas: pelleHue 3a1auu

Mamaaoe yuuTens, kinaccudukanus, | Kmacrepusauuu [Ipakmuyeckas:
oGyueHue Ge3 | Kiactepusalus, ajJropuTM | peLIeHHe 3a/laud KiIacTepu3alui,
yauTeNst K-cpennux, LEHTPOU/, | BHIIOJHEHHE MPAKTUIECKON
paccTosiHue MEXIy | paboThl.
TOYKaMu Kommynurxayuonnas:
(dbpoHTaIBHOE o0cyxeHue
3aJauu KJIacTepH3alluy,
BBITIOJTHEHHE MIPAKTUIECKON
paboThl B MUKPOIPYIIIIE; OTBETHI
Ha BOMPOCHI YUUTEIIS.
Peghnexcusnas: 3anonHenue nucra
pedekcun B KOHIIE ypoKa
2.10. | MammuuHOe MallMHHOE O00OydeHne ¢ | Ananumuueckas: TIpH pa3pabOTKe
oGyueHue ¢ | yuutenem, 3aja4a | MOIETIM MALIMHHOTO OO0Yy4eHus
yauTEIeM KJIaCCU(UKALIUU, METPUKH | JUIS pelieHus 3a7a9u
OLICHKH Ka4yecTBa | KiacCu(pUKauu
KnacCU(GUKAMK;,  OTanbl | [Ipakmuueckas: TIPY BHIOTHEHHN
pa3paboTku MOJCIIM | B KOMaHJAe  MpoeKTa 10
MallMHHOTO  00y4eHHus, | pa3pabOTKe MOJIENH MAIIMHHOTO
aHaNMM3 JAHHBIX, CO3JAHUE | OOYYEeHHs ISl pEIICHHS 3aladyd
1 o0yueHue MOJenH, KJaccu(uKauu
oueHka  3(PHEKTUBHOCTH | KOMMYHUKAYUOHHAS: OTBETHI aH
paboTsl MOIETTH Bompock! yuurtens (1 stam ypoka),
oOcyxJeHne B  KOMaHIE B
Iporecce BHITOJHEHHS TPOEKTa,
Pegrexcuenas: 3a110IHEHUE JTUCTA
pedaekcun B KOHIE ypoKa

2.11 | Ipoekr «OcHoBbl | IOHATHE U BUJBI | Ananumuueckasa: TIPU CO3JAHUU

MAIITHHHOTO MAIIMHHOIO  OOYy4YeHUs, | CHHKBEIHOB U BU3YaJIbHOM KapThl
0GyCHUS» JMHeWHas perpeccus, | 3HaHUMH (0o00b6mIEHHE,
JIOTUCTUYECKasl perpeccus, | CUcTeMaTH3alus)




JIepEBBS pELICHHI,
CIIy4alHbIN aec,
KJIACTEpU3ALMS; TOHATHUSA,
W3y4YEHHbIE B  pazlene
«MammmHHOE 00yUYeHue»

Ilpaxmuueckas TpU  CO3JAHUU
CUHKBEHHOB U BU3YyaJIbHON KapThl
3HAHUM.

Kommynukamuenas: o0CyxneHue
B XOJ€ BBINIOJIHEHUS 3aJaHUN H
IIPE3CHTALNN pE3yJIbTaTOB
paboThl, OTBETHI HA BOIIPOCHI
Peghnexcusnas: 3anonHenue nucra

pediiekcuu B KOHIIE ypoKa

BBenenue B Heiipo

ceTn

BBenenue B
HEeWpoceTH

HWCKYCCTBEHHBIN HEHPOH,
uH(pOpMaLOHHAas
MOJI€JIb HUCKYCCTBEHHOTO
HEHpOHa, MEXKHENPOHHBIE
CBS3M, HEMPOHHAs CETh,
CTPYKTYPHBI MOAXOJ K
MOJIEJTUPOBAHUIO
HEHPOHHBIX ceren,
HEHPOKOMIIBIOTED,
IIEPCENTPOH,
TEHETUYECKUN aJITOpPUTM,
ABOJIFOLIMOHHBIA  TOJXOJ

K MOJIETUPOBAHUIO
HENPOHHBIX ceTel,
KBa3uOHMOJIOTMUYECKHM
MOJIXO[ K
MOJIETTUPOBAHUIO
HEHPOHHBIX cerel,
MOJIEKYJIIPHBII

KOMIIBIOTED.

Ananumuueckas: aHaJInu3

OCHOBHBIX TOHSTHH M MOIXOJIOB;

CPaBHUTEJIbHBIN aHaJIN3
Ppa3INYHBIX MIOAXO0AaX K
MOJIEITMPOBAHUIO
WHTEJUIEKTYyaJIbHON

JEATeIbHOCTH; TIOUCK OTBETOB Ha
pOo0OJIEMHBIE BOIIPOCHI YUUTENSA
Kommynukayuonnas:
o0CyXIIeHUE TIOHSITUH OTBETHI Ha
BOTIPOCHI YYHUTENS, B TOM YHCIIE
poOJIEMHEIE.

Peghnexcusnas: 3anonHeHne amucta
pedaexcun B KOHIIE ypoka
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