Data Science

Cneuunanuct no Data Science — 310 YenioBeK, KOTOPbIN AHAM3UPYET 6onbLuMe
0O6BbEMbBI AAHHbIX, COBEPLUEHCTBYET HEMPOCETW, CO3AAET MOAENUN MALUMHHOIO
06y4eHnsa 1 yMHble anropuTMbl. bnarogapsa aToMy KOMOAHUM YYYLLAOT KAYECTBO
CBOMX NPOAYKTOB W YC/YT, ONTUMU3UPYIOT PACXO4bl U CO3AAI0T NPOPbIBHbIE
TEXHOJTOTUW.

Y70 >Ke TaKoe 3TW 6o/bluMe AAHHbIE? DTO MOTYT ObITb ThICAYN YEKOB U3 OFPOMHOIO
CYMepMApKeTd, MO KOTOPbIM MOXKHO U3Y4YUTb NOTPEOUTENBCKUIA CMPOC, COTHM °
PEHTreHOBCKNX CHUMKOB, HO OCHOBE KOTOPbIX KOMMbIOTEP 0O6HApPY>KMBAET 601e3HM,
MeTeo[aHHble A5 MPOrHO3a NoroAbl, a eLé KIMeHTCKMe 6a3bl, BUAEeO, ayanodainbl,
Be6-AHAUTUKA U MHOTO€e ApYyroe.

304040 4OTA-CAOEHTUCTA — TAK NOpaboTATb C AAHHBLIMKU, YTOBbI HO X OCHOBOHUM
CAEeNATb NPOrHO3bl UK PELUNTb KOHKPETHYIO 30404y, KOTOpasi MPUHECET NoMb3y
noasaM.

1 2 3 4 5
C6op, NoaroToBKaA C6op, NOAroTOBKA  AHOMU3 JOHHbIX CozpaHue anroputmoB,  CosfgaHue Mopenei,
N pasMeTKa W pa3MeTKa 019 BblABNEeHUs CNOCObHbIX OenaoLmx
NnoaxoadLLImMX ans noaxogsaLmx ans 30KOHOMEPHOCTEN  AHONU3MPOBATH CTATUCTUYECKME
30,0041 OOHHbIX 304041 OOHHbIX OrpoMHble 06BEMBI NMPOrHo3bI

nHdopMaLmm

Bam 6yaeT MHTepecHd 3Ta npodyeccus, ecnu Bbl...
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[asHo ocBOWIU BbicTpo XoTuTe noay4nTb
KoMMbloTeP pasbupaeTech COBPEMEHHYI0 Yeupumael,
n paxke npobyerte npodeccuio OKKYPOTHbI

B MATeMaTnyeckmx

AHOW 1 BHUMATebH
chopmynax C 0OCTO bl

cebs B MPOCTbIX
a/IropuTMax 3apnaaToin




3agaHue

YacTo ansa peweHna CNOoXXHbIX 3a4004 Uan Ada>Xe co3dHnA HOBbIX |T-I'IpO)J,yKTOB MCNoNIb3yHOT MCKyCCTBeHHbIVI MHTENNEKT.
Ho oH nosaBnaeTca He caM no cebe: o6yquV|eM MALWWH 3aHUMatoTca cneumannctol no Data Science.
MMeHHO TAKYH pPOJ1b Bbl CErOgHA U NpnMepuTe HA cebs.

Bawa ocHoBHaA 3a4au4a: depGGOTGTb Monaesib MaWMHHOTI O 06y‘-IEHVIﬂ ond nepesoad dygMOKOHTEHTA B TEKCT.

Bbl pa3bepéTech, 0TKyAd BoobLe MNOABAAIOTCA AJIFOPUTMbl M HEMPOCETU, HO KOHKPETHOM 3a404e 06yunTe Moaenb
pPOCMO3HABAHUS C/IOB U MPOBEPUTE, HOCKO/IbKO 3P (heKTUBHO OHA PAGOTAET.

A eLlé, HECMOTPS HO TEXHUYECKYIO C/TOXKHOCTb, BOM MOXKET MPUroAnTbCs 3HAHWE PYCCKOro si3blKa — BeAb HAAO byneT
YKa3aTb AJIFOPUTMY HO €ro rpaMMaTUYeCKUE OLLUMBKW.

Bnepépn, 6ynyuime anTULLHNKMK!

STanbl

Onpepenutb Lenb
MaLLUNHHOIO 06yyeHus

Cobpatb
N NOAroTOBUTb
JaHHble

ObyuunTtb MofenNb
MaLUMHHOro 0by4yeHuns
B HECKOJIbKO 3TanoB

MpoBepuTb paboTy
anroputMa
C NMOMOLLbIO METPUK



Yactb 1

OnpepeneHue 3apayv

Cneuwnanuctam no Data Science Bax<kHo
Cpa3y YETKO onpenenuTb, KaKyto
TEXHONOrMYEeCKyYo 30404y UM NPeacTonT
pewaTb.

MonpobyiiTe onpeaenuTb, 4YTO
U3 npepsioXKeHHoro 6yper sapaveii
MOLUMHHOIO 06y4YyeHuns, d YTO — HeT?

MopacKasKa: 304040 MALMHHOIO
00y4eHMss — 3TO TUM NPOrHo3d
WAV BbIBOAO O KAKOW-TO NMpobneme
HO OCHOBE [OHHbIX.

3ana4m 6nsHeca 0OblYHO HAMPAB/IEHbI
HO ONTUMUM3ALLMIO MPOLLECCOB

B KOMMOHUN, YBENIMYEHUME BbIPYUKN

M KOIMYEeCTBA MNoJIb30BATE/1EN, CO3AAHME
HOBbIX MPOAYKTOB M (PYHKLMOHANBHbIX
BO3MOXHOCTEN.

[HEN

w

3a404M MALLUMHHOIO O6y‘-IEHMF| busHec-3apgaumn

. PacnosHaBaTb gaHHbIE B AyAMOO0OPOXKKE M MEPEBOAUTL €€ B TEKCT.
. Co3paTb TexHonoruto, 4Tobbl Ntoan B Nt060M CUTYALMM MOV BOCMIPUHUMATb

BUOEO- M F0JIOCOBbIe COODLLLEeHUA.

. YBENMUYMBATb eXXegHEBHOE KOJIMYECTBO nosb3oBaTenen yata Ha 15%.
. [1aTb BO3MOXXHOCTb C1060BMASALLMM NO/Ib30BATENAM MPOXOAUTb «KAMYY»

B BUOE CTEHEPUPOBAHHOM AYOMOL0POXKKMU.

. Npeacka3biBaTb HOMYME 3HAKOB MPENVHAHUS B PACLLUM(POBAHHbBIX

ayanocoobLLeHMSX.

. NMopHATb oueHKy nokasaTtens «YpobHbir yat» Ha 10%.



Yactb 1

OnpepeneHue 3apayv

Cneuwnanuctam no Data Science Bax<HO
Cpa3y YETKO onpenenunTb, KaKyo
TEXHOMOMMYECKYI0 30404y MM NPeacTonT
peLwarb.

MonpobyiiTe onpenenunTb, YTO
U3 NpepsioXKeHHoro 6ypeT sapaveii
MOLUIMHHOIO 06y4yeHus, d YTO — HeT?

Moackaska: 304040 MALIMHHOIO
00y4eHUss — 3TO TUM NPOrHO3d
WX BbIBOAO O KAKOW-TO Npobreme
HO OCHOBE [OHHbIX.

3ana4ym busHeca 06bIYHO HAMPAB/IEHDI
HO ONTUMU3ALLMIO MPOLLECCOB

B KOMMOHUW, YBENUYEHME BbIPYUYKU

M KOIMYeCcTBA NOJIb30BATENEN, CO3O0HME
HOBbIX MPOAYKTOB U (PYHKLMOHANBHbBIX
BO3MOXXHOCTEN.

304041 MALLUMHHOIO O6y‘-IEHMF|

v PacnosHaBaTth oaHHbIE B ayANMOO0POXKKeE
N NepeBOAUTb €€ B TEKCT

v/ [peackasbiBaTb HAMMYME 3HOKOB
NPenVHAHUSA B pacMppPOBAHHBbIX
ayAMOCOO0BLLEHNSIX

ng negarora

MpoaykToBble 30404M

Co300Tb TEXHOIOMMIO, YTOObI 104U B OO0
CUTYALMW MOT/IM BOCMPUHMMATb BUAEO-
M ro/1I0COBbIE COObLLEHUSA

YBeNMUnTb exxegHeBHOE KOTMYECTBO
nonb3oBaTtenev Yyata Ha 15%

[aTb BO3MOXXHOCTb C/1a60BUAALLNM
MoJZib30BATEIAM NMPOXOONTb «KAM4y» B BNOE
CreHepUPOBAHHOM AYAMOLOPOXKKMU

MoAHSTb OLLEHKY MoKa3aTens
«Y[po06HbIM YaT» Ha 10%



YacTb 2

C6op 1 NoaroToBKA AAHHbIX

Llenb noctaBneHa: Heob6xoaMMo
pa3paboTaTb AsIrOPUTM O/19 NepeBoad
ayamnocooblueHnii B TeKcT. Ho Kak ero
06yunTh?

Camoe BaxkHOE 4151 MALUMHHOIO 0byyYeHuns —
LAAHHbIE. [JaHHbBIX HY>XHO MHOMO, OHW JOMKHbI
6bITb PA3HOO6PA3HbBI U KAYECTBEHHO
OTOOPAHbI.

B cpenHeM 4yenoBek 3a 04HY CeKyHAY
roBopuT ABa cnosa. Ecnu coobuieHne

13 natm cnos gnuntca 20 cekyHp, bynem
CUMTOTb TAKYIO JOPOXKKY HEKAYECTBEHHOM,
He nogxopsdiler Ans obyvyeHnss MOAeNU.

M ecnn HO aygnMoa0pO»KKe MHOIO MyCTbIX
MecT 6e3 «BCM/IeCKOB», OHO TAKXKe
He noaxoauT ons obyyeHus.

UckniouunTe 3 3anucu, KoTopble
He noaonAayT ANA MALWMHHOIO oby4yeHus.

3anucb 1

)

3anucb 2

)

3anucb 3

)

3anucb 4

)

3anucb 5

)

3anucb 6

)
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MNoiipeM BeYepoM B KMHO. TaM BbilLeN HOBbIM KNACCHbIM (OUIbM. 9 crnos
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Bcem npuBeT. O4eHb Hy>KHbl BaLLM cepaeydku. Kxe. 6 cnos

o ll|alllnnn||||l|||||"|llIII|||llllll““lll"|l|"lll"nu“l"l'u"IIlllll'Illll 0:04

Cnacu6o 6osnbLuoe. OYeHb pag, YTO BAM NMOHPABWUIACH MOS CTATbA. 9 c/loB
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A KTO B KMHO cobpanca? f He NoHsn. 8 cnos
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Ha.... HeT... Yry. 3 cnoBa



Hanpute BCce NMKoBble 3HOYEHUSA HA I'Ipe,D,CTCIBﬂeHHOVI 3darnucum v BblpennTte mnx.

Ocuunnorpamma

0.4
0,2

0,0

-0,2

-0,4

Bce nn oTMeTKN NMKOBbIX YACTOT €CTb HA cneKTporpaMMe?
npOCTGBbTe HepocTawLwme, YTobbl He NnOoTEPATb HUKAKUNX AAHHDbIX.

CneKTporpamMma
8192 —

4096 —
2048 =
1024 —

256 —

128 —
64




YacTtb 3

AKycTuyeckada mogenb

OCHOBHQS YACTb OBTOMATNYECKOIO
PACMO3HABAHUA peun — paboTa

C aKyCTUYeCKol Mofenbto. [LJaHHble MPOXOaAaT
yepes Heé 1 NpeobpasyoTCs B CUMBOSIbI.

[MaBHOA 304040 MOLENN HO 3TOM 3Tane:
onpenennTb HaMbonee BEPOSTHbIV 3BYK
B OTAE/IbHbI/i MOMEHT BPEMEHM.

YcTaHoBuTe, KaKue 3BYKM pdacno3Han
anropuTMm.

Byﬂ,bTe BHMMATEJIbHbI: HY>XHO OTMETUTb
MMEHHO C*)OHeMy, TO €CTb «KAK C/IbILLNTCA,
0 HE «KAK NMnLIeTca».

PacwudcpoBKa 3BYKOB:
Ma Mo fw= uier Mibo e nffpw

Onpepenute NponyLieHHbIe 3BYKW N0 3BYKOBOW AOPOXKKE:

I noeMm Bedep M B B ceMb ¢ KMHO
T M B LLI n H B n Kna HbIN

dunbm



YacTtb 3

AkKycTuyeckaa mogenb

OCHOBHQS YOCTb OBTOMATUYECKOIO
PACMO3HABAHMA peyn — paboTa

C aKycTMYeckon Mogenbto. [laHHble MPOXOasT
yepes Heé 1 NpeobpasyoTca B CUMBOJIbI.

[MaBHAS 304040 MOJENN Ha 3TOM 3Tane:
onpenenuTb Hanbonee BEPOSATHbIV 3BYK
B OTAE/bHbIi MOMEHT BPEMEHMU.

YCTaHOBUTE, KOKUE 3BYKM PACMO3HA
ANropuTM.

Eyﬂ,bTe BHMUMATEJIbHbI: HY>XXHO OTMETUTb
MMEHHO C*)OHeMy, TO €CTb «KAK CJ/IbILLUNTCAY»,
a0 HE «KAK MULeTcan».

ng negarora

PacwundcpoBKa 3BYKOB:
M- Mo s uller Miva wlhc wifpwv

Onpepenute nponyLieHHbIE 3BYKM MO 3BYKOBOI A OPOXKKE:

[1 a hoeM Beyep o M B B O CeMb @ KMHO
T a M B b Wl 3 N1 H O B b N KIO C HbIA

bunbm



JIMHrBucTnyeckaa moagenb

Haipgute 1 ncnpaebTe Bce ownMbKM B HaANUcaHum. Hmxke Hanuwmnte BCo hpasy NpaBUIbHO.

[I'Icnﬁ,u,eM] BeyepaM B BoCeMb (¢ KMHO TOM BbIW3A HOBbIA  K/AACHbIA  (PUAbM

MyHKTYyauuoHHaa mopgenb

NocTaBbTe rasiovuKy TaMm, roe aoJ1KeEH OGbITb KOKOMN-TO 3HAK npenMHAaHuA, BKTIOYAA TOYKY.

Mpumep 1 Mpumep 2

MNpowno D >Xapkoe D neTo D 7 D HacCTynuna D 34paBCTBYNTE D NBaH D PepopoBuny D
OCeHb D

Mpumep 3 Mpumep 4

JleTom D pebaTa D NPUHOCUN D pa3Hble D LBEThI D ), D KaKas D Mep30CTb D
JIIOTUKU D POMUOLLKM D BACUJIbKU D KOJTIOKOJTbYMKM D

O6bLee KomyecTBo 3HakosB 11 7



1. PacnosHaTtb 3BYKM B C/1OBAX N HANMNCATb UX B NponyCcKax Aand GKYCTMLIeCKOVI Mo4enun.
2. npOI'IMCCITb Y>X€ BEPHbIE 6yKBbI no npaswuiaM npasonmMcaHmna ond NINHIFBUCTNYECKOW Moaenu.

Mpumep 1
AKycTunyeckas mopesnb

MpuBeT, n noem Ha o nn Lia Ky n urpaem B  cyT60N.

JInHrBUCcTUYECKAs Moaenb

MpuBeT, n noem Ha o nn La Ky n urpaem B  chyT60N.

Mpumep 2

AkKycTu4veckas Mogenb

M M m 6paty OeNaTb  YPOKMU.

JInnreucTnyeckaa mogenb

M M M 6paty LenaTb  YPOKM.

Mpumep 3
AKycTuyeckas mopenb

HaO B3 na  Ha 6e 6yTepbpo

JInHrBucTnyeckasa mogenb

HaO B3 na  Ha 6e 6yTepbpo



Mpumep 4

AKycTunyeckaa mopgenb

Mo coce B Jlecy

JInHrBncTnyeckasa Mmopenb

Mown coce B Jnecy

Mpumep 5
AKycTuyeckas mopgesnb

X poLu € 3HaHuA

pabote  nwboMy  cneuuanucty.

JInHrBucTnyeckaa Moaesnb
X poLu € 3HaHuA

pabote  nwboMy  cneuuanucTy.
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MoryT

MoryT
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MyHKTyauMoHHas Moaesnb

O6BepgnTe UNU 3ALWITPUXYINATE NAY3bl B AYAUOA0POXKKE.

Odopoxka
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KnaccHo 6bITb gaTta caeHTMcToM! Y10 aymaellb?

10



OueHkKka pe3ynbTaTa

Paspenute ppasy HaO MMHUMAJIbHbIE LENOYKU, YTOObI anropmuTMy 6b1710 NpoLle pacwmncgpoBaTb
nx. O6BeguTe MU 3aWITPUXYNTE HEOOXOAUMbIE YUACTKM.
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(I‘Ipocm) (HTO] (.u.onro) (He) (onaeqcmq)
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Crmemo, saaune gy
[ O I ||||||||||||I - gj@’

Mo3pgpaBnsem! Tenepb Ntoboe ronocoBoe cooblieHme
WM BUAEO MOXKHO NPEBPATUTL B PA360PUNBLIN TEKCT.

ApTtecakr

CerogHs Bbil:

\/ Mo3HAKOMUNUCL C OgHON M3 30404 cneuuanmcTa
Data Science.

OTnnMYmnm 4YacToTbl HA ocuunorpdMMme oT 4acToT
HA CNeKTporpamMMme.

|_|Op06OTCU'IVI C HECKOJIbKUMKN MOaeNAMN MALLNHHOIO O6y‘-IeHVIFI.

CL LK

O6yunnu anroput™ n ybéeaunmcb, 4tTo oH paboTtaeTt 6e3 owmnboK.

MHe noHpaBunocs! Yto panbe?

CoBeTbl OT 3KCNepTa MBaH CamcoHoB

Data Science Lead, VK

porpaMMMpOBaHmo!

YuacTByiiTe B XQKATOHAX U yeMnmoHaTax no n
1 310 pacT KONOCCA/bHbIN ONbIT U 3HAKOMCTBO.

B vHTepHeTe MHOro 7 7
] NEKUMN U UHCTPYKUMA
N - @ A PYKUWKU, MHOIO y>Ke HAaMUCAHHbIX
; CMOTPEHHOCTD. To ecTh Ha6onaiiTe, KK nporpamm! Tak Bbi pasbepérech BO MHOMMX HoaHcax!
Apyrue pewwaloT Kakylo-To 3a[a4y, KaOKY TeXHOIOruio

1 rAe NPUMEHSAIOT. 3TO 0YeHb BAXKHbIii HOBBbIK.

Ecnu Bbl YyBCTBYeTe, uTo XoTuTe B UT, HO noka He onpepenuance,
HAUHWUTE AenaTh cBoii NpoeKT. MNpobyiTe pasHbie ponu: ausaiiHepa,
paspaboTunKa, MeHepKepa U np.
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