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fA3blK

— 3TO NOO60MN A3bIK, KOTOPbIN
pa3BUJICA Y NIOAEN B npouecce
oOLeHuns.




NMCKYCCTBEHHDIE A3bIKW

MckyccTBeHHbIe AI3bIKW noan npuaymanu ana oénacren,
rge Mcnosib3oBaTb €eCTECTBEHHbIe A3blKM HEBO3MOXHO
unun HeadppekKTBHO.

CNEUWMATTIMSNPOBAHHDIE -‘ HECIMNELUMAJIMSNPOBAHHDIE -‘
Mcnonb3yloTca gna nepegayumn MeXxayHapoaHble A3blKU
npocdeccuoHanbHOM obLeHnsa, camMmble USBECTHbIE
nHdopmaummn, Hanpumep M3 KOTOPbIX — 3CNEepPaHTo,

A3blKU NPOrpaMMMUpPOBaHUA. WHTEP/IMHIBa U MEXCJ/TaBAHCKUN.



O6paboTka ectecTBeHHOro fisbika, unu Natural Language Processing, NLP — aTo
HanpasneHne UT Ha CTbiKe NCKYCCTBEHHOIO UHTE/I/IEKTa U JIMHIFBUCTUKWU. Ero uenb —
co3aaTb aZiroOpuUTMbl, KOTOpble 6yayT pacno3HaBaTb U FreHepupoBaTb YCTHYIO U
NMUCbMEHHYIO YesI0BEeYEeCKYIO peyb. TO eCTb Hay4YnTb KOMMNbIOTEP MOHNMAaTb €CTECTBEHHbIN

A3blK, pa3roBapuBaTb U NUCaTb Ha HEM, YTOObI BbIMOJ/IHATb Pa3Hble NpPaKTU4YeckKkne 3agauu
n obneryaTtb NOAAM XU3Hb.




TECT TbIOPUHI'A

B 2014 roay fafelel’lc{ed1T),le

3HaMeHaTtenbHoe coobbiTue:

KOMNbIOTEP BrNepBble NPOLUES
TecT TbIOpPUHra.




KAK PABOTAET I ‘ !

OBPABOTKA
ECTECTBEHHOIO
A3bIKA




v CHAYAJIA MALLIMHA 3ATMNCDBIBAET HALLY
PE4Yb U NMEPEBOAUT EE'B TEKCT

— ux obyyalot Ha 6asax
pa3HbIX npousHoweHuu. Nocne aToro HeupoceTb Ha4YMHAET NOHMMATb
C/10Ba, a €c/in pacno3HaTb UX He Nosly4yaeTcs, CMOTPUT Ha

npeabiAyLUMK TEKCT U BbiIOMpaeT camoe BEepPOATHOE C/I0OBO B pamMKax
KOHTEeKCTa.




Q7 NANbBLLE MPOUCXOOUT

— 3Tan npeaBapuUTebHOMU
o6paboTKn TeKcrTa.




Q7 3ATEM B [ENIO BCTYMNAIOT
KOTOpble O00yunnmnchb
Ha PA3HbIX TEKCTaX N 3HAIOT UX

3aKOHOMEPHOCTH
i
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KAK XE AJTTOPUTMbI CTPOSAT A3blKOBYIO

MOZAEJ1b U MOHUMAIOT KOHTEKCT?

Onsa 3Toro oHUn NepeBOAAT NOArOTOB/IEHHbIN TEKCT HA NOHATHbIN cebe A3bIK: NpucBanBaloT
C/NI0BaM YMC/IOBble 3HAYEHUSA. DTOT 3Tan Ha3bIBAaEeTCA BEKTOpU3aLMen.

Hanpumep, y Hac ecTtb hpasbl «Bo3gyLliHbIivi 3Men netut», «CaMonér netut», «kKowka cMOTpUT»,
«KopoBa cMoTput», «<Bo3ayliHbin 3mMen ynan», «kKowka ynana». KOHTeKCTbl CyLeCTBUTEIbHbIX
U3 3TUX ppas MOXHO NpeacTaBUTb B BUAE YUCEnN:

k

Bo3ayLwHbIV 3Men Camoner Kowika KopoBa

Netur 1 1 0 o
CmoTtpur o) o) 1 1
Ynan(a) 1 (o) 1 o)




DTN Yncna nos3BoONKAOT
npeacraBmuTb C/1I0Ba B BuAe
BEKTOPOB B TPEXMEPHOM
NnpPoCTpaHCTBE.

OHU rpynnupyroTcs no cMblicny:
«KOoLWKa» 65imXxe K «kKopoBe», a
«CaMONeT» — K «BO3yLUHOMY
3Melo».

Bo3ayLiHbINA

1

CmoTtpur
X



Korgpa I noHan, 4to oT Hero
Xo4eT YesioBeK, OH
reHepupyeT OTBET: YTO-TO
roBOPUT U/ BbIMNMOJTHAET
KoMaHAay. O3BY4YNTb TEKCT
oTBeTa ro/iocCoM — A1eno
TEXHUKMU.



-
\~———



MALLIMHHbIN “D  BOMPOCHO-OTBETHbIE
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| KOMITbIOTEPHOE

S3PEHUE

W




— 3TO Hanpas/ieHue
VT, B KOTOPOM KOMMbIOTEPbI YHaTCA «BUAETb» OKPY>XXAaloLWMn Mmp,
U3B/iIeKaTb U aHaNM3npoBaTb MHhOpPMaLUIO U3 N306paxeHum n Bnaeo.
Nony4yatb KapTUHKY NOMOrarlroT KaMmepbl U AaT4YMKU, a obpabaTtbiBaeT n
aHaNMM3UpPyeT €€ UCKYCCTBEHHbIN UHTE/NEKT.




KAK PABOTAET Oé
KOMIMbIOTEPHOE 3PEHUE?

BA3SOBAA SAANAYHA KOMIMbIOTEPHOI'O
SPEHNA — PACTTO3SHABAHWE OBBbEKTOB.



ECJZIN AAHHDbIX HE XBATUT,
HEWPOCETb MOXET OLLULMBUTHLCA

— ”
7

e ,
MNepen Bamn npumep cnaboro gartacera. ?//
HenpoceTb nonpocunm HapucoBaTb /10COCH, //

nAbIByLYEro no tedyeHutro. Buaumo, npu T
oby4yeHuun anroputmbl Bugenu cpororpacdpumm I 8

cbmne nococs, NOMeYeHHbIe KaK «/10COCb», a ro&
BOT (pOTO XMBOM pbiObl B AaTaceTe He 6biN1o >
unu 6b110 Mano.




BUOMETPUA PABOTAET AHAJTOITNYHO
PACMO3HABAHUIO OB BbEKTOB

r’

1. N aHanusupyeTt nsobpaxxeHne ¢ Kamep 1 mueTt Ha Hux nuua. lNocne
obHapyxeHusa U HaumHaeT oTcnexmnBaTtb /IMLIO B BUACOMNOTOKE U onpeaenser,

Ha KaKOM U3 KagpoB €ero Ka4ecrteso U paKypcC nonyvymnnumcob ny4vilue Bcero.

2. HaxoauT «K/nouyeBble TOUYKN» N1La, 0603HaYvYaeT UX U oTripaB/ifeT AaHHbIe Ha
cepBep ANA pacno3HaBaHUA.



BUOMETPUA PABOTAET AHAJTOIMMNYHO

PACMO3HABAHUIO OB BbEKTOB

3. N3 chopmarta JPEG choTo nuua npeobpasyetcsa B gecKkpuntop — Habop
He3MeHAeMbIX NapaMeTpoB Nvua B Buae BeKTopa, To eCtb Habopa uucen.
Cucrema cpaBHMBaeT ero ¢ 6a3oun AaHHbIX: €C/I1 ABa AEeCKPUNTOpPa COBMNaaatorT,
nporpamMmmMa BbiJaéT cBeAeHUNSA O YenoBekKe.
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B HEKOTOPbIX SAAQAHAX
HA NMOMOLLDb M NPNXOOAT
U APYTUE OATHUUKU

Hanpumep, ana ynpaBneHus
6ecnUNoTHbIM TPAHCNOPTOM

n poboTtamMmu-nbinecocamm.
HaTtynku nomoraroT asiroputMmam
NMOHUMATb, YTO NpoucCxoauT
BOKpPVYT.

becnunnotrtHaa MawMHA I



NMonyumnB gaHHbIE C AATYNKOB, UCKYCCTBEHHbIN NHTENNEKT obpabaTtbiBaeT nx u cpopmupyer

TPEXMEPHYIO KapTy NPOCTpaHCcTBa. AropuUTMbl pasnmyaloT MHhopMaLmnio C AOPOXHbIX 3HAKOB U
aenaloT BbiBOoAbl 0 cutyaumn. Hanpumep: «B 20 metpax no xoay ABNXEHUA aBTOMOOGUNAa naér

newexog — HY>XHO CHU3UTb CKOPOCTb».



SAAA4YN, KOTOPDIE \ —
PELWWAET TEXHOJ10I' UA ‘l—'

KOMITbIOTEPHOI O
S3PEHWUA




TOPOXAH

NMOUCK U NMEPEBOA (. ,h YOOBCTBO
B MUHTEPHETE \~_J WU BE3ONACHOCTb

~N
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YMNPAB/IEHUE POEOTAMM
5SS Y BECMUNOTHUKAMW ®

@o CO3AAHME 5 OBPAGOTKA
_D@ N30OBPAXEHUN N AHATIN3 CHUMKOB

U BUOEO




NOMPOBYUTE CO3OATb
KAPTHY C MOMOLLbIO
HEWPOCETW

OTckaHupynte
QR-kopa




DATA SCIENCE




BOJIbLUVE OAHHDbIE HOBAHA HE®Tb




— 37O HanpaBneHue B T Ha cTbike
MaTeMaTU4YeCKOM CTAaTUCTUKUN U NUCKYCCTBEHHOIO UHTE/I1eKTa, B

KOTOPOM cneuManncTbl NPy NOMOLLU a/IrOPUTMOB cOOGMpaloT,
OYMLLAIOT, CTPYKTYPUPYIOT, aHANN3UPYIOT 60/1bLuMe AaHHbIE U genaloT
Ha UX OCHOBE MPOrHO3bl.







CHA4YAJIA IAHHbIE HY)XHO
COBPATDb

Pasnuyator TPU UCTOYHHUKa AaHHbIX.

COLIMA/TbHBIE MALUMHHBIE

NMOMUCKOBUKMU, MPUTOXKEHUSA, AaHHble o6opyaoBaHUs 0 caMoM cebe:

coLceTu, MecceHaXephbl, MEeCTONOJ/I0XXEeHUe, BHYTPEHHee COCTOsIHUE U apyrue.
cepBUCbI U apyrue O6opynoBaHue — 3TO ragXxeTbl, 9/IEMEHTbl YMHOIO
AOMa, CTaHKU Ha 3aBoAe U Apyrue ycTpomcTea

TPAH3AKLIMOHHDbIE

c¢pnHaHcoBblIe TpaH3aKUuMm 6aHKOB U APYrMx opraHusauum




CHAYANA NAHHBIE HY)XHO
COBPATb *

IlaHHbIEe U3 3TUX NCTOYHUKOB MOXHO pa3fesinTtb Ha TpU TUnMa.

1. CTpyKTypuUpOBaHHbI€ — TO €CTb 3anucaHHble B Tabnuuy. Hanpumep, huHaHcoBan
OTYETHOCTb.

2. HaCcTUYHO CTPYKTYPUPOBAHHbIE — TaKMe AaHHble HEe CUCTEMATU3UPOBaAHbI, HO UMEIOT
MPU3HaKu, No KOTOPbIM MX MOXHO pa3butb Ha rpynnbl. Hanpumep, chotorpacpmum co
cmapTtc¢oHa OT/IMHAIOTCA AATON U reono3ulmnen.

3. HecTtpyktypupoBaHHble — co6paHHbIe B OQHOM MecCTe AaHHbIe pa3HbIX chopmaToB.
Hanpumep, 60nbwasg KoMnaHua cobupaeT AaHHble OT MHTEPHEeT-MarasuHa, KaccoBbIX
annapaTtoB M KamMep B TOProBoMm 3ane, U3 coumasibHbIX CeTEN U CAUTOB C OT3bIBaMM.



CHA4YAJIA IAHHDBIE HY)XXHO

COBPATDb

OgHy M Ty Xe nHhopMaLMIO MOXHO NpeacTaBUTb NO-Pa3HOMY.

Hanpumep, cTpyKTypupoBaHHble AaHHbIe O Lie/IeBOV ayaAnTopmumn KypcoB

no nporpaMmmmnpoBaHUIO BbIMMAAQAT TaK:

Mon Bospacrt HaBbiku Yem 3aHMMaeTcs OTKyaa AeHbrun
MopTtpeT 1 M/X 14-16 HOBUYOK LUKOJIbHUK OalT poauTenmn
MopTtpeT 2 M/X 25-35 NPoABUHYTbIN paboraer 3apabartbiBaeT cam

B HeCTPYyKTYypMpOBaHHOM BUAE 3TO MOXET 6biTb BO/IbHOE ONUCaHMe:
«MapHK n geByLLKU NOKA He YMEIOT NPorpaMmMuUpoBaThb, y4aTCH B LUKONe,

AeHbrn Ha oby4yeHue galoT poauTenmn».
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[MpoBepkKa TOro, HaCKO/IbKO AlaHHble
KOPPEKTHbI U NOAXOAAT ANA pelleHus
3agad.

Bropou atan —ENIT:EINE:
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IlaHHble NnpoBepeHbl, Nepexoanum
K rmaBHOMY —

IOna atoro ucnonb3yrot anroputmol MU, kotopble
npow/ivu MallMHHOE OOby4YeHne n MOoryT BbISIB/IATb
Z 3aKOHOMEPHOCTM.

Z
Z

| .




NMOCJIE AHAJIN3A AAHHDbIX —

W

BUSYAJTINSALINA

r'pachukun, cxemsbl, gawbébopabl U AMarpamMmmbl NMOMOraloT HarISAHO NpeaAcTaBUTb
3aKOHOMepPHOCTU. Busyanusauma 6obiBaet pasHoOu.

CBAa3u nonb3oBartena Twitter: BUAHbI HECKONBKO rpynn COOTHOLUEHME YMcaa noceTutTenei
NnoANMCYMKOB, KOTOPbIE Masio NepeceKarTcsa Mexay co6om. caiTa no nony v AHsM.

UcTtouHnk: Medium UctouHuk: geeksforgeeks.org



https://medium.com/@danjamker/making-sense-of-social-media-4023f00ce505
https://www.geeksforgeeks.org/sunburst-plot-using-plotly-in-python/?ref=lbp

®UHAJIbHbIA STAI PABOTDI
C AAHHbIMWA

B 3aBMCUMOCTHU OT Lenu, pPpe3ynbTaTbl aHA/IUTUKN MOT'YT
oTBeé44aTb Ha OAMNH UJTIN HECKOJ/1IbKO BONMpPoOCoOB.

e OnucaTtenbHaa aHaNUTUKa: _
e [lnarHoctuyeckasa aHanuTuka: _
e [lporHo3HaA aHanuTUKa: _

e NMpeanncatenbHaa aHanUTUKa: _
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PUTENN 5929 MAPKETUHI
N OHJTIAVH-TOPIr OB/t 7@ U PEKIAMA

7, TOCYOAPCTBEHHOE 85 _
<&t YMNPABJIEHUE > WHTEPHET BELLIEA







OMPEAEJINTE, KAKAA TEXHOJIOI U

PELLUAET TY WIN NHYIO SAQAMY?

PekomeHaoBaTb B MHTEpPHET-MarasmHe Hy>XXHbI ToBap

¢VII1prOBaTb cnaMm B nod4re

OuarHoctupoBaTtb 60/1€3Hb MO CHUMKY peHTreHorpadgum

PacnosHaBaTb nuLlo BnagenbLa yCTPOMUCTBA

McnpaBnaTtb oIMO6KM B TEKCTE

NMporHosupoBaTb noroay

NMonck HeratTMBHbIX OT3bIBOB B MIHTEpHeTe

CnpOFHOBMpOBaTb cnpocC Ha ToBap Uiu ycnyry

CuutbiBaTb LWITPUX-KoAbl B MarasmHe
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