https://huggingface.co/learn/nlp-course/ru/chapter1/2?fw=pt

O6paboTka ecTeCTBEHHOro A3blka

YT0 Takoe o6paboTka ecTtecTBeHHOro AA3bika (NLP), n noyemy mbl
3anHTepecoBaHbl B 3TOMN cdhepe.

Yto Takoe NLP?

NLP - o6nacTb IMHIBUCTUKM U MALUMHHOIO 00y4YeHns, KoTopasi usyyaet
BCe, YTO CBAA3aHO C eCTeCTBEHHbIMU A3blKkaMU. [ naBHaA uenb NLP He
NPOCTO MNOHUMATb OTAeNIbHble CNI0Ba, HO N UMETb BO3MOXHOCTb
NOHUMATb KOHTEKCT, B KOTOPOM 3TU CJ/I0Ba HaXo4ATCA.

Cnucok TunuyHbix NLP-3agay ¢ HekoTopbiMU NpUMepaMu:

Knaccucbmkauuma npegnoXXeHun: onpeaenuTs 3MOLMOHANbHYO OKPacKy
0T3bIBa, AeTEKTUPOBAaTb CPeAU BXOASALLMX NUCEM CNaMm, onpeaennThb
rpamMMaTmryeckyto NPaBMbHOCTb NPeIOKEHNA UK fiaxe NPOBEPUTb, ABAAIOTCA
I [iBa NPe/I0XeHNA CBA3aHHbIMU MeX [y COBOM IOrMYecKu.

Knaccuchmkauma KaXaoro cnoBa s npeioXeHnu: BbIYeHNTb
rpaMmaTmyeckume cocTaBnsoWme NpeaoxeHns (CyLLecTBUTENIbHOE, FNarof,
npunaraTtesibHOE) UK ONpeaenuTb UMEeHOBaHHbIe CYLLHOCTHU (NepcoHa, nokauus,

opraHusaumus).

FEHean‘Mﬂ TEeKCTaA: 3aKOHYUTb NpenJioXXeHne Ha OCHOBE HEKOTOPOro 3amnpoca,
3anoJIHUTb NMPOMNYCKN B TEKCTE, coaepXallemM 3aMaCKnUpoBaHHbIE CJ10Ba.

CchopmynupoBaTb 0TBET Ha BOMPOC: MoJyuynThb OTBET Ha 3afaHHbIN MO
TeKCTY BOMpoC.

CFEHepMpOBaTb HOBOE€ rnpepyoxeHue ucxoana n3 npepnoXXeHHoro:
nepeBecTn TEKCT C OOAHOIO A3blKa Ha ,u,pyroﬁ, BbIMOJIHUTb aBTOMaTU4YeCKOeE
pecbepMpOBaHMe TekcTa NLP He orpaHnynBaeTcs TOJNIbKO MMCbMEHHbIM TEKCTOM.
ECTb MHOXeCTBO CJ/IOXHbIX 3aay4, CBA3aHHbIX C pacno3HaBaHWEM peyn u
KOMIMbOTEPHbLIM 3PEHNEM, TAKUX KaK TpaHCKpVI6VIp0BaHMe ayauno unum onmncaHue

n3o0b6paxxeHnn.
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NMouyeMy 3TO CJNI0XKHO?

KOMI'IbI-OTepr He 06p368TbIBaI-OT VIHCI:)OpMaLI,VII-O TaK Xe, KaK JIloau.
Hanpmmep, Koraa Mbl YATaeEM MNMpensoxeHue «fl ronopeH», Mbl MOXeM
J1IErKo NOHATb €ro 3Ha4yeHue.

TOYHO TaK Xe, Mesd aBa npeasioxXeHus, Takme Kak «f ronogeH» n «MHe

FPYCTHO», Mbl MOXEM JIENTKO OrnpenesinTb, HACKOJIbKO OHU NMOXOXMN.

Onsa mopenen MmawmHHoro obydyeHns (ML) Takue 3aa4um CroXHee.

TekcT fosmkeH 6bITb 06paboTaH Tak, YToObl MOAENb MOT/1a YYUTbCS Ha

HeM.
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TpaHcchopmMepbl: Ha YTO OHU CNOCOGHbI?

B aToM pasgene Mbl NOCMOTPUM, Ha YTO CNOCOOHbI TpaHCcopMepbl U NepBbIN pa3

npumMeHnM dyHKLUMIO U3 6ubnunoTtekn Transformers: pipeline().

Tpanccopmepbl noscrofy!
TpaHcopMepbl MCNoJb3YOTCA ANA pelleHns Bcex BuaoB 3agad NLP:

bubnnoteka Transformers npegoctaBnseT pasnuyHyo PyHKLMOHANbHOCTb OIS

co3aaHnAa n ncnoJsib3oBaHNA 3TUX MO,ELEJ'IEVI.

Model Hub copepxuT Tbicsun npegobyyeHHbIX MOAENEeN, KOTOPbIE MOXET CKayaTb U

ncnonb3oBaTh N060KN. Bbl Takxe MOXeTe 3arpyxaTb cBou Moaenu Ha Model Hub!

pipeline()

Cambiit 6a30BblIN 06beKT 6ubnmoTekn Transformers - pipeline(). OH coeanHsneT B cebe
HeobxoguMble waru no npepobpaboTke n NnoctTobpaboTke AaHHbIX U NO3BONSAET

nepenaBaTtb MOOENN Ha BXOO TEKCT, a Ha BbIXoAe nojiydaTtb YnTaeMbln OTBET.

Knaccudumkauus. NMonoXxutenbHbi v oTpuL,aTesNibHbi KOHTEKCT
sentiment-analysis

# classifier POSITIVE or NEGATIVE
from transformers import pipeline

classifier = pipeline("sentiment-analysis")

classifier("I've been waiting for a HuggingFace course
my whole life.")

[{'label': 'POSITIVE', 'score': 0.9598049521446228}]

w
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# Test 1
classifier(
["I love hating you."]

)
[{'label': 'NEGATIVE', 'score': 0.9939486980438232}]

# Test 2
classifier (
["To live a life is not to cross a field."]

)
[{'label': 'NEGATIVE', 'score': 0.9954882264137268}]

# Test 3
classifier(
["Don't say hop until you jump over."]
)
[{'label': 'POSITIVE', 'score': 0.7365450263023376}]

Mo ymMOn4YaHuto 3TOT NanMnnanH BbibupaeT cneumnasnbHy0 MOLEND,
KoTopas 6bina npegobyyeHa onsa oLeHKM TOHaNIbHOCTU NPeaioXeHUN Ha
AHINIMUCKOM fi3bIKe.

Mopaenb 3arpyxaeTcsl U K3lWMpyeTcs Korga Bbl co3aafaete o0bekT
classifier. Ecnu Bbl nepesanycTtute koMmaHgy, byaeTt ncrnonb3oBaHa
K3LIMpOBaHHaA Mofesb, T.e. 3arpy3kKn HOBOM MOAENM HEe NMPOU30ONIET.

B npouyecce 06paboTku namnianHoM TeKCTa, KOTOPbIM Bbl eMY nepeganu,

€CTb TPU rMaBHbIX LWLara.

1. TekcT npepobpabaTbiBaeTca B popMaT, KOTOPbIN NOHATEH MOOENMN.
2. NpepobpaboTaHHbIN TEKCT NepefaeTcs B MoAesb.
3. PesynbTaTbl MOAeNu NpoxoaaT yepes noctobpaboTKy U Bbl

noJyiydaerte 4YNTaemM bl OTBET.
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HekoTopble U3 fOCTYNHbIX NaliNIalHOB:
. feature-extraction (npeBpalleHne TekCTa B BEKTOPbI, MOAr0TOBKA)
« fill-mask (sanonHeHne nponyckoB)
« ner (pacno3HaBaHWe UMEHOBAHHbIX CYLLHOCTEN)
« (question-answering (Bonpoc-oTBeT)
. sentiment-analysis (knaccudukauus c obyyeHnem)
« summarization (rnaBHas Mblic/b)
. text-generation (reHepayus TekcTa)
. translation (nepeBon)

« zero-shot-classification (knaccudumkauus 6e3 06yyeHus)

Zero-shot classification

Mbl HayHeM c 6onee CNOXHOM 3aa4u, rge HaM HYXHO KnaccudnunpoBaTb TEKCTbI,
KOTOpble He OblNin pa3meyeHbl (4719 HUX HeT OTBETOB - NO3UTUBHbIV UM HEFaTUBHbIN,
arpeccuBHbIV MY HEUTPanbHbIA U TA).

9T0 pacnpoCTpaHEHHbIN CLeHapui B peasibHbIX MPOEKTax, MOTOMY YTO pa3meTKa
TekcTa 0ObI4YHO 3aHMMAaeT MHOIo BpeMeHu n TpebyeT 3HaHWUN B NpegMeTHON obnacTw.

[na aToro BapMaHTa UCMOJIb30BaHMA OYEHb MOLLHbIM AIBASIETCA NannianH zero-shot-
classification: oH no3BonseT ykazaTb, Kakue MeTKMN UCMOJIb30BaTb OJ1s
Knaccudpmkauum, N03TOMY BaM He HYXXHO nosiaraTbCs Ha METKU NpeaBapuTeNibHO
oby4yeHHOM Moaenw.

from transformers import pipeline

classifier = pipeline("zero-shot-classification")
classifier(
"This i1s a course about the Transformers library",
candidate labels=["education", "politics",
"business"],

)

Using a pipeline without specifying a model name and
revision in production is not recommended.

'labels': ['education', 'business', 'politiecs'],

'scores': [0.844, 0.111, 0.043]}
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9TOT nannnanH HasbiBaeTcs zero-shot NMOTOMY, YTO BaM HET

HGOGXO,D,MMOCTI/I ,q006yanb Mopfesib OoJsid NCnoJyib30BaHUA.

OHa MmoXxeT BEPHYTb BaM OLl€eHKU BEPOATHOCTU ANnA noboro cnucka

METOK, KOTOpbIi Bbl XOTUTE!

from transformers import pipeline

classifier = pipeline("zero-shot-classification™)
classifier (
"This i1is a course about the Transformers library",
candidate labels=["education",

"training",
"snowboarding"],

)

['education', 'training', 'snowboarding'],

[0.682, 0.2797, 0.0382 ]}

eHepauua TekcTa

Tenepb gaBanTe B3rfssHEM Ha NannianH reHepaumm TekcTa (aHrn. text
generation).

[naBHasa naes 3akso4vaeTcs B C/ielyHOLEeM: Bbl NepeaaeTe Ha BXof,

Mopenu Hebosbwon doparMeHT TeKCTa, a Mogenb OyaeT NpogosKaTh ero.

[eHepaumsa TeKCcTa CoaepXuT B cebe a/IeMeHT Clly4YanHOCTH, MO3TOMY
Ball pe3yJsibTaT MOXET OT/IN4YaTbCA OT TOrO, KOTOprVI npmBeneH HAXXe B
npuMmepe.

from transformers import pipeline

generator = pipeline("text-generation")

generator ("In this course, we will teach you how to")

In this course, we will teach you how to create
beautiful and functional software that we believe is
truly available to the community.

(o))



Ncnonb3oBaHne mogenun s Hub B nannnanHe: model="distilgpt2"

from transformers import pipeline

generator = pipeline("text-generation",
model="distilgpt2")

generator (
"In this course, we will teach you how to",
max length=35,
num return sequences=2,

In this course, we will teach you how to get the most
out of the basics of photography and how to get
comfortable with your shots.

We will explain how to take on a camera.

Bbl MOXeTe YTOYHUTb, /181 KaKOro i3blKka BaM HYXHa MOJIENb, LLLEeNIKHYB
Ha A3bIKOBbIe Tern, U BbibpaTh Ty, KOTopas OyAeT reHepMpoBaTb TEKCT Ha

OPYrom A3blKeE.

Ha Model Hub pgaxe ectb npepobyyeHHblie MOAENM AN MHOTOSI3bIYHbIX

3aau.

Kak Tonbko Bbl BbibepeTe MOfeNb, Bbl YBUAUTE, YTO €CTb BUIAXET,
No3BOMAOWMN BaM NonpoboBaTthb ee NPsiIMO Ha canuTe. Taknum obpasom,
Bbl MOXeTe 6bICTPO NPOTECTMPOBaTb BO3MOXHOCTU MOLENN Nepep, ee

3arpy3Koun.
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3anosiHeHue nponyckos

AprymeHT top_k ykasbiBaeT, CKOJIbKO BapuaHTOB A1 MPONYLL,EHHOIO
cnoBa 6yget oTobpaxeHo. O6paTnuTe BHUMaHUE, YTO MOAeNb 3aMOSIHUT
NPOMYCK Ha MecTe C/IoBa , KOTOPOe YacTo MHTePNpPeTUPYHOT Kak mask
token (TokeH-Macka). [lpyrve moaenn MoryT Ucnonb3oBaTb Apyrue
TOKeHbI 1 0603HaYeHUss NponyckKa, Bceraa syylle npoBepsiTb 3TO.
OauH n3 cnocoboB caenaTb 370 - 06pPaTUTb BHUMAHWE Ha BUIXET OJ1S

COOTBETCTBYHOLLLEN MOENN.

from transformers import pipeline
unmasker = pipeline("fill-mask")

unmasker ("This course will teach you all about <mask>
models.", top k=3)

[{'score': 0.19198468327522278,
'"token': 30412,
'"token str': ' mathematical',
'sequence': 'This course will teach you all about
mathematical models.'},
{'score': 0.04209203273057937¢6,
'"token': 38163,
'token str': ' computational',
'sequence': 'This course will teach you all about
computational models.'},
{'score': 0.03602461889386177,
'"token': 27930,
'token str': ' predictive',
'sequence': 'This course will teach you all about
predictive models.'}]
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Pacno3HaBaHue uMeHoBaHHbIX cyw,HocTen (NER)

PacnosHaBaHWe UMeHOBaHHbIX cylHocTen (aHrn. named entity
recognition) - 3To 3agaya, B KOTOPOW Moaenn Heo6XoAMMO HaNTU YacTu
TEeKCTa, COOTBETCTBYHOLME HEKOTOPbIM CYLLLHOCTSAM, Hanpumep:

nepcoHam, MecTam, OpraHu3alusm.

from transformers import pipeline
ner = pipeline("ner", grouped entities=True)

ner ("My name 1s Sylvain and I work at Hugging Face in
Brooklyn.")

[{'entity group': 'PER', 'score': 0.9981694, 'word':
'Sylvain', 'start': 11, 'end': 18},

{'entity group': 'ORG', 'score': 0.9796019, 'word':
'Hugging Face', 'start': 33, 'end': 45},

{'entity group': 'LOC', 'score': 0.9932106, 'word':
'Brooklyn', 'start': 49, 'end': 57}]

B aTOM npumepe Mogenb KOppekTHo o6o3Haymna Sylvain Kak nepcoHy
(PER), Hugging Face kak opraHusauunto (ORG) u Brooklyn kak nokauuto

(LOC).

Mbl nepeganu B NnanniamH apryMmeHT grouped_entities=True gns Toro,

qT06bIMOﬂeﬂbCprHHMpOBaﬂaqaCTMﬂpeﬂﬂOXEHMH,COOTBeTCTByKHuMG

OJHOM CYLWHOCTU: B AHHOM cily4yae mogenb oobeguHuna “Hugging” u
“Face" HeCMOTpS Ha TO, YTO Ha3BaHMe opraHM3aLnm COCTOUT U3 OBYX

CJ10oB.

Vo]



BOI'IpOCHO-OTBeTH blé CUCTEMDbI

MannnanH question—answering NMOo3BOJIAET CreHepunpoBaTb OTBET Ha

BOMPOC MO JaHHOMY KOHTEKCTY:

from transformers import pipeline
question answerer = pipeline ("question-answering")

question answerer (
question="Where do I work?",

context="My name is Sylvain and I work at Hugging

Face in Brooklyn",

)

'answer': 'Hugging Face'

ObpaTuTe BHUMAHMKE, YTO NannianH n3enekaet MHdopmauuto gns -

oTBE€Ta U3 nepenaHHOro eMy KOHTEKCTaA.



ABTOMaTHU4Yeckoe pedhepupoBaHue (caMmMapu3anms)

ABTOoMaTunyeckoe pecepupoaHue (aHrn. summarization) - 3agava, B
KOTOpPOM HE0OX0[MMO COKPaTUTb 0ObEM TEKCTA, HO MPU 3TOM COXPaHUTb

BCe BaXHble aCneKTbl (I/IJ'II/I O0NbLUNHCTBO U3 HVIX) M3HA4YaJIbHOIo TEKCTa.

Tak Xe, Kak 1 B 3ajaye reHepauunn TeKCTa, Bbl MOXeTe yKasaTb
MakcuMarnbHyo onvHy max_length nnum MuHnmMansHyto ganHy min_length

pesynbTaTa.

from transformers import pipeline

summarizer = pipeline ("summarization")
summarizer (

America has changed dramatically during recent years. Not only has the number of
graduates in traditional engineering disciplines such as mechanical, civil,
electrical, chemical, and aeronautical engineering declined, but in most of

the premier American universities engineering curricula now concentrate on

and encourage largely the study of engineering science. As a result, there

are declining offerings in engineering subjects dealing with infrastructure,

the environment, and related issues, and greater concentration on high
technology subjects, largely supporting increasingly complex scientific
developments. While the latter is important, it should not be at the expense

of more traditional engineering.

Rapidly developing economies such as China and India, as well as other
industrial countries in Europe and Asia, continue to encourage and advance

the teaching of engineering. Both China and India, respectively, graduate

six and eight times as many traditional engineers as does the United States.
Other industrial countries at minimum maintain their output, while America
suffers an increasingly serious decline in the number of engineering graduates

and a lack of well-educated engineers.

won
’

max length=20

[{'summary text': ' America has changed dramatically
during recent years. The number of engineering
graduates in the U.'}]



MNMepeBop

na nepesona Bbl MOXeETE UCMOJIb30BaTb MOAeEJ1b MO YMOJIHAaHUIO MPOCTO

yKasaB napy f13bIKOB, MeXAy KOTOpbIMU OyaeT OoCyLLeCTBAATLCSA
nepesof (Hanpumep, "translation_en_to_fr"). OgHako camblil npocToMn

cnocob - nonpo6oBaTb ucnonb3osatb Model Hub.

# [lepeBOI C AHIJIMMCKOTO S3BEIKA HAa HEMELKMUM S3BK
from transformers import pipeline

translator = pipeline("translation",
model="Helsinki-NLP/opus-mt-en-de")

translator ("This course is produced by Hugging Face.")

[{'translation text':

'Dieser Kurs wird von Hugging Face produziert.'}]



