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JlanHoe mocoOue MpeHa3HauYeHo ISl CTYACHTOB, OCBAMBAIOIINX
MalMHHOe OO0y4eHue. 3[eCh Mbl pPacCMaTpUBaeM TaKHe TEeMBl,
Kak 3arpyska JaHHBIX, perpeccusi, KJacCh(puKalus, KiacTepu3arus,
MOHM)KEHHE Pa3MEPHOCTH U 00pabOTKa eCTeCTBEHHOTO si3biKa. st
MepBOro 3HAKOMCTBA C MaTEPHAJIOM MBI JIeJIaeM aKIIEeHT Ha PAMOTHOM
UCIIOJIb30BaHNH FOTOBBIX MHCTPYMEHTOB — TOMYJISIPHBIX OECIIATHBIX
oubnuotek. [logpoOHBle TIaHBI 3aHATUN 3aJaI0T OPUEHTUPHI IO
KJTIOYEBBIM TEPMHUHAM U TEXHOJIOTUSIM aHAJIN3a JIaHHbIX.
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Berymienue

IIpeaucaosue

CryneHTsl 00sI3aHBI TIOCEIATh 3aHATHUSI U OCBaWBaTh 0Opa-
30BaTesIbHYI0 IIporpammy. Takue TpeOoBaHUsI OrOBapUBAIOTCS B
denepanbHoM 3akoHe «O0 o6pazoBaHUM» U By30BCKOM «Iloso-
KEHUU 00 OTYHMCIICHU .

CryneHT, KOTOpBIY MPOITYCKAET 3aHATHS, OCBAUBAET MATEPHU-
aj camocTosITeNbHO. bosee Toro, B yueOHOM IulaHe MpeaycMOT-
pPEeHO OOJIBIIIOE KOJIMYECTBO BPEMEHHU Ha CaMOCTOSITEIbHYIO pa-
OOTY CTYIECHTOB.

Kak ocBouth Matepuan? Kuuru, oHiaitH-Kypchbl, KOHCIIEKTHI
KOJUIET, MHTEJUICKTYaJIbHbIEe YaT-OO0ThI, TIONCKOBBIE MAIlTUHBI —
OrPOMHOE KOJIMYECTBO BO3MOKHOCTE. Bbuto Obl kenaHue.

Kak He ocBamBaTh MaTepuasi? «A MeHs He ObLIIO», «A 5 He
HAIIUIa», «A TaM HEMOHSTHO», «A MHE 3TO He HAaJI0», «A 5 yKe
paboTa» — 3/71eCh TOXe MOJTHBIN IPOCTOP JIJIs1 TBOPYECTBA, JIJIs
NIOMCKa onpaBaHuii ¥ mpuynH. O6patute BHUMaHUe, 4To Jiiodoe
onpaBAaHue (0OTMa3Ka) HAUUHAETCS C «A» ...



MammHHoe 00yueHune

Mammnnaoe oOyuenne (MO) — 3TO HacTpoWKa aJrOpHT-
MOB Ha OCHOBE OOJIBIIIOTO KOJIMYECTBA IPUMEPOB KeJIaTeIbHOTO
Y HEKeJIATeJIbHOTO MOBE/IEHNsI KOMITBIOTEPHBIX IPOrpamMM. DTO
O3HAYAET, YTO BBIYMCIHTENbHASI MalIMHa (KOMITbIOTEp) o0yda-
€TCsl Ha TOTOBBIX MpHMepax (00pasiax), To eCTh MOACTPArBAET
k03 puiveHTs Moenu. 3aTeM oOyuyeHHas (HaCTpOeHHast) MO-
JeJTb MOXKET BbIIABATh TPOTHO3HI (TTpeAcKazanust). OObIYHO y HaC
HaJexkJa, 4To YeM OoJbllie 00yJalolX MPUMEPOB, TEM TOUYHEE
IPOTHO3BI.

Komribiotepubie TexHonoru MO — 3T0 adroputmsl U Mpo-
rpaMMbl. Ho OCHOBaHBI 3TH TEXHOJIOTMH Ha JIABHO M3BECTHBIX
METO/IaX CTAaTUCTHKHU M SKOHOMeTpuKu. M 310 Oonee, yem 1Ba
BeKa MCCIIE0OBAHUI C TIOMOIIIBIO PyYKU U Oymary.



M cKycCcTBEeHHBIM HHTEJJIEKT

WHTenekTyanbHble TOMOIITHUKY ISHCTBUTEIEHO TOMOTAIOT B
yueOe, eciii uX 00 9TOM MOIIPOCUTb.

OHM MOTYT CTeHEpPUPOBATh MPOrPaMMYy, JaTh OOBSCHEHHS 10
moOol KOoMaHzAe Win OMONIMOTeKe, paccKasarh MPO METOIbl U
TEXHOJIOTMIA MAIIMHHOTO O0y4YeHus1, TIPUIyMAaTh IPUMEPHI U HC-
NPaBUTh OLIMOKY B KOJIE.

MOXHO TTPOCTO BCTaBUTh B OKHO 4aT-00Ta CHUMOK JKpaHa,
NPWIOKHUTH K 3arpocy (paiin v MOMyIUTh TOJE3HbIE COBETHI 110
YITyUIIEHUIO KOAA.

EnuHCcTBeHHAs podieMa B TOM, YTO MCKYCCTBEHHBI UHTET-
nekT (M) u oHIaiH-KypChl TIOMOTAIOT B yueOe TOJIBKO TeM, KTO
xoueT yunthbces. MY Takske moMoraer TeM, KTo He XO4eT YUUThCH,
— MOMOTaeT He YUUThCS U BCSIYECKH M30erarh JIIOObIX YMCTBEH-
HBIX YCWJIMIL.: CTeHEpHPOBaTh PadOTy M HAUTH OTBETHI K TeCTaM
— BCe, YTO paHbIlle Ha3bIBAJIOCh «CIUCATh», @ IOTOM — C TIOSIB-
JIEHHEM MHTEPHETA — «CKavaTb».

Tak 4TO YUUTHCS UM HE YIUTHCS — ITO Balll JIXIHBIN BHIOOP.
U 3t10 pelieHrie cpa3y OTMYAET CHEUATUCTOB U JUTY OT OC-
HOBHOM «CE€pPOM MacChl», OT «HACEJICHUSI».



Ii1an 3aHgaTun

BBenenne

WcKycCTBEHHBIN UHTEILIEKT

MaimaHoe o0y4yeHue

['my6okoe obyueHue

MHorocoliHble HEHPOHHBIE CETH

DKCNEPTHBIE CUCTEMBI

UYeTsipe ypOBHSI aHAJMTUKU: OMMCaTeSbHAasl, AUAarHOCTUYe-
CKasl, MMPOrHOo3Has (IPeOUKTUBHAS), peKOMeHJaTenbHas (mpes-
MMMCHIBAIOIIAS ).

[Honynsapusie unctpymentel MO: Python, Google Colab,
Jupyter Notebook, Anaconda.

bubmorexku: NumPy, Pandas, Matplotlib, SK-Learn, Keras.

[Tnargopma Kaggle.

Markdown.

MarimHHast Mmoziesib: pu3HaKy (features), 1ieeBble EpemMeH-
Hble (target values)

OobyueHre MOJIeNTi U TTPOrHO3UPOBAHME.

Tpu Tuna oOydeHust: KoHTponupyemoe (supervised learning),
HeKoHTposmpyeMoe (unsupervised learning), oOyueHue ¢ moa-
kpervieHueM (reinforcement learning)

Knaccuueckune 3amaun MO. Perpeccus, kinaccudpukarus,



KJIaCTepU3alvsl, yMEHbIIIEHUE Pa3MEPHOCTH



boJuabmmue naHHblie

Google

Big

ukn xaiima

AHanuTnyeckas KoMmrnanus ['aptHep

Hayka o gannbix (Data Science)

DataFrame

OOBEKTHO-OPUEHTUPOBAHHOE TTPOrPAMMHUPOBAHKE
Knacc, sx3eMrIutsip, arpuOyThl, METOIbI

Linear regression

fit ()

predict ()

Ouncrka JaHHBIX

IIpomycku

HenocroBepHble JaHHbIE

Wuxenep no padote ¢ nanabivu (Data Engineer)
API

Anamutuk naHHbIX (Data Analyst)
Uccnepopatens maHHbx (Data Scientist)



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npegocraBieH OO0 «Jlurpec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha Jlurpec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.
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