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[ToMeHeHne COBPEMEHHbIX TEXHO/10M M
B 3a/1a4ax 06pabOTKM TEKCTA




OcHoBHble rpynnbl 3agad

Hanbonee yactble 3a4a4u, CBA3aHHbIE C MHTEIIEKTYAa/IbHOM MAalWMHHOM 06paboTKOM TEKCTA, MOXHO NOAENNTb
Hacneayowme rpynnbi:

1. TMoppep»Ka BBOAA TEKCTA (aBTOMaTMUYECKUIM NepeHocC U npoBepKa opdorpadun).

2. MawunHHbIN NnepeBoAa,

3.  WMHOOPMALMOHHBIA NOUCK (B TOM 4mncie, HEYETKUIA U MONHOTEKCTOBbLIN), BKAOYAs 3a[adyy COMOCTaBEHUS
TEKCTOB U NOWUCKa naarmara.

Komnpeccua TeKkcra.
Knaccndpukauma TeKcTos.
N3BnevyeHmne $paKkToB M 3HAHUN.
BonpoCHO-0TBETHbIE CUCTEMDbI.

Auanor yenoBek-mawmnHa.

L 0 N o U bk

Apyrvne 3agaun.




YacTtb 1

NMOANEPYKA BBOOA TEKCTA




ABTOMATUYECKNI NEPEHOC

OnAa 4yenoseKa 3agaya pPacCTaHOBKWU MepeHOCOB B ero poaHOM A3blke A0BO/IbHO MPOCTA.
LLIKONbHWUKM 3HAKOMATCA C HEM B Haya/ibHbIX Knaccax. Ho Ana aBTOMATUYECKOro peleHua Ha
NepBbIn B3rN1A4, OHA KaXKeTca Hepelwaemomn. Tem He meHee, aIfOPUTMbl M3BECTHbI yXKe AaBHO. Bce
OHW NPEMMYLLECTBEHHO Ba3npyrOTCA Ha CO34aHUM cnoBapen nepeHocoB. Cambli NONYAAPHbIN U3
HUX — anroputm JlaHa-KHyTa.




Anroputm J1gHa-KHyTa

Anroputm JlaHa-KHyTa 3akito4aeTca B onucaHMu Habopa npasua nepeHoca B BMAE HebOoNbLIMX
WabaOHOB, COCTOALLMX N3 KYCOYKOB CNOB U LNdP B MecTax NnepeHocoB. HeuéTHblie undpbl paspewatoT
nepeHoc B AaHHOM mecTe. MX 3HavyeHme O3HauvaeT npuoputer. YéTHble uMpPbI O3HA4aloOT 3anpet
nepeHoca. TOYKMN B KOHLE UK Hayase WwabnoHa 03HAYaKOT KOHeL, MAM Hayano CNoBa.

Npumep npasun:
.ve2clk

.tocl

4a3a

aa2n

aazp

Mpumep rotoBoro caoBaps WabaoHOB MOXHO paccmoTpeTb cnoBapb TeX [3].




[Tprmep

PaccmoTpMMm NepeHoCchl C0Ba as120pUMM.

Mpasuna: nrol 1r olpn unlt mn2tm T™™M2
ANropuUTM
nrol
1r
olpwu
nlr
N2T M
T M2

a nlr olp n2t m2. B utore nonyyaem: an-ro-puTtm.




Hepocratku anroputma JlgHa-KHyTa

HepoctaTkom AaHHOro anroputma Asasetca HeobxoaumocTb ansa 3pdekTUBHOM pPaboTbl
AepXaTb BeCcb CNOBapb MEPEHOCOB B onepatuBHOM namATU. [aHHbIM aKT MOXKET Bbi3BaTb
npobnembl Ha YCTPOMCTBAX C MaJiIeHbKMM O06bEMOM namATU. Hanpumep, Ha cmapTPoHax WU

pugepax. B Takmx cutyaymsax obblMHO MCNonb3ykoT anroputm [1. XpuctoBa B moanduKaumu
[JbimyeHKo 1 BapcaHodbeBa.

KpOMe TOrTO, ,£I,aHHbII7I dJITOPUTM O4YEHb YYBCTBUTENIEH K MPaBUJIbHOCTN CJ/10BapA. Tem He
MeEHee, HaNTU ﬂpaBMﬂbeIVI Cc210Bapb wabnoHosB nepeHocoB cerogHA He COCTaBJ/IAET ocoboro
TPYAA.




ckrnoueHus

Yacto K wabnoHam gob6aBnAoT Habop C/NOB UCKAKOYEHUN, ONA KOTOPbIX NpaBuMaa NepeHoca
onpeaenatTca YyHUKabHbIM 0b6pa3om.




ECTb roToBble peLleHus

Bo MHOrmnx fA3blkax NporpamMmmupoBaHMA eCTb rOTOBblEe pelleHua AaAa peanunsaunm nepeHoca
cnoB. Hanpumep, 8 Python — 3to 6ubnnoteka Pyphen [1, 2]. OHa ycTaHaBAMBaETCA CaeayloLen
KOMaHOoMW:

python.exe -m pip install pyphen




[Tpmep ncnonb3oBaHna pyphen

File Edit Format Run  Options Window Help
import pyphen

text = "' 'OTHouweHMEe HAXOOMTCH BO

BETOPOM HOPMaAIBHOM ¢QopMe Torga M

TONBKO Tor'ja, Kor'ga ©OHO HaxoguTca B 1lH® mu
KaxOeli HeKJIKNYeEOM aTpubyT

HENPMEBOOMMO SaBMCHUT OT NepBMYHOTO Kipod9a'''
text = text.replace("\n", ' ')

dic = pyphen.Pyphen(lang = 'ru RU')
a, text = dic.wrap(text, 20)
print (a)
while len(text) > 20:
a, text = dic.wrap(text, 20)
print (a)

print (text) v
Ln: 16 Col: 15




[Tpumep ncnonb3oBaHKs pyphen (TEKCTOM)

import pyphen

text = "'OTHOWeEHMe HaxoaAnTCA BO

BTOPOI HOpManbHOU Ppopme TOraa m

TONbKO TOrAa, Koraa oHo Haxoautca B 1H® um
KaXKAblA HEK/IOYEBOM aTpubyT

HEeNnpuBoAMMO 3aBUCUT OT NEPBUYHOIO Katoua'"

text = text.replace("\n",'")

dic = pyphen.Pyphen(lang = 'ru_RU')
a, text = dic.wrap(text, 20)
print(a)
while len(text) > 20:
a, text = dic.wrap(text, 20)
print(a)
print(text)




PesynbTar

File Edit 5hell Debug Options Window Help

Python 3.7.2 (tags/v3.7.2:9a3ffc0492, Dec 23 2018, 23:09:28) [MSC v.1916 64 bit
(AMD64)] on win32

Type "help", "copyright", "credits" or "license ()" for more information.

>

RESTART: E:\Works\Victor\Students\infres\2020\Lection5\lection5.py
OTHOWEeHMe HaXoIoMT-—
cs BO BTOPOM HOP-—
ManBEHOM GopMe TO-—
Igja M TONBKO TO-—

Ina, Korga OHO HaXo-—
ouTcsa B 1lH® M kax-—

OB HeKJIoYeBOM aTpM-—
6yT HenpMBOOMMO Sa-

BHMCHT OT INEepBMYHO—
IO KINYEa
>>> |

Ln: 15 Cok 4




lcnpaeneHue owmbok

OAHOM U3 BaXKHbIX 33434 MOMUMO PACCTAHOBKU NEPEHOCOB ABNAAETCA NpoBepKa opdorpadpum
TEKCTAa M ucnpasieHne owunbok. Bonpoc noNHOUEHHOW npoBepkn opdorpadmm A0BOJIbHO
CNOXHbIN U He byaeT paccmaTpmBaTbCA B AaHHOM sieKumn. Ho BOT 3a4a4ya NOMCKA BO3MOMKHbIX
MCNPaBAEHMIN ANA HENPABWU/IbHO HAaNMCAHHOIO C/I0BA HE TaK CNOXHa.

I'Ipep,nonomwv\, YTO Y HaC €CTb HEKOTOprI‘/JI Cc/Z10Bapb C/N0OB:

words = ['MawwuHa', 'MapwuHa', 'MapbuHo', 'BepinHa’, '‘MawmnHuct', 'MaweHbKa']
N ecTb c/10BO, HaNMcaHHoOeE C OWNOKON:

test_word = 'MapbuHa“

Kak oTBeTUTb Ha Bonpoc (6e3 yyacTns yenoBeKa) K KaKoMy U3 C/10B JaHHOEe OLNBoYHOEe CNOoBO
6anke? MMeHHO TaKylo 3a4a4y pelatoT CUCTEMbI UCNpPaBAEeHUA OWMOOK KaxkabliM pas, Korga

npeanarakoT nosib3oBaTe/1lo BapnUaHTbl KOppeKLUUNn.




PaccTogaHne XaMMuHra

PacctosaHme XammuHra [4] — 3TO KOAMYECTBO Pa3/IMYAOLLMXCA MNO3MUMM AN CTPOK C
O1MHAKOBOW AJ/IMHHOMN.

Hanpumep, ana ctpok 'MawwuHa', 'MapuHa' pacctosiHMe XammuHra paBHo 1, a AnAa CTPOK
'MawunHuct', '‘MaweHbKa' — 4.

HenoctaTKkom Koga XamMUHra aBaseTtca TpeboBaHue paBeHCTBA AJIMHbI CPAaBHUBAEMbIX CTPOK
M OTCYTCTBME YYETA TMOJIOKEHMA CTPOK OTHOCUTENbHO Apyr apyra. loacHMm nocnegHee.
PacctosiHne XammuHra ans cnoB 'HenesHoAopOXHUK', 'KKenesHoaopoxKHU' paBHO 15, xoTa
pa3HULa MeXay HUMUN TONIbKO B NepecTaHOBKe O4HOro CUMBO1A U3 KOHLLA B Ha4vao.

[MpenmyLLLeCcTBO PacCTOAHNA XSMMUHIa — NPOCTOTa BbIYUC/IEHMS.

3TOT NPOCTOM MPUMEP MOKa3bIiBAeT, MoYemMy pPacCTosHME XIMMMHra He O4YeHb XOpPOoLUOo
MCNO/Ib30BaTb A1 NOMCKA BapUAHTOB UCMPAB/IEHUA OWMOKN HanMcaHuA CNoB.




PaccTosHue JleBeHWTENHA

PacctoaHue JleBeHwTenHa [5] — (peaakuMoHHOEe paccToaHue, ANCTAHUMA PeaaKTUPOBAHUA)
— MWHMMAJIbHOE KONMYECTBO Onepauuin BCTaBKM OQHOr0 CUMBO/1A, YAA/IeHNA OAHOr0 CMMBO1A U
3aMeHbl O4HOro0 CMMBO/Ia Ha APYron, HeobxoaMMbIX AN NPEBPALLEHUA OAHOM CTPOKK B APYTYIO.

Hanpumep, ana ctpok '‘MawwunHa', 'MapuHa' pacctosiHne JleBeHwTenHa paBHo 1, a AnAa CTpPOK
'MawunHuct', 'MaweHbKa' — 4. MNMpn atom ana cnoB 'KenesHoaopoKHUK', 'KKenesHogopoXKHU'
pacctoaHme JleBeHWwTenHa paBHoO 3.

HDEMMYLLI,ECTBOM PaCCTOAHUA JleBeHLWTaMHa ABAAKOTCA €ro NMPUMEHUMOCTb K C/Z10BaM pa3H0|71
A/ MHbl, HEeYYyBCTBUTE/IbHOCTb K CABUTY CUMBOJIOB O,£I,HOI\/'I CTPOKKU MO OTHOWEHUIK K p,pyroﬁ 7
OTHOCUTEJIbHAA NPOCTOTA BbIHNCNEHUA.




PaccTtoaHune [lamepay-JleBeHLuTenHa

dpenepnk [amepay nokas3an, 4YTO Hambonee 4acto CcoBeplUaemble OWnbKM — 3TO
nepecTtaHOBKa [ABYX COCEAHMX CMMBONOB CnoBa (TpaHcno3uums). Mo 3ToM npuymMHe OH
NpeasioXKna yCOBEPLUEHCTBOBATb METPUKY, ONpeaensaemyto pacctoaHuem JleBeHlITeHa BBeaA B
He€ OaHHYK HOBYH onepauuto. HoBaa meTpuKa nosydynna HaseaHue PacctoAaHume [Jamepay-
JleBeHLWwTenHa [6].




Mepa cxoactsa (paccTosHue) cnos [hxapo

PacctoAaHue [1xkapo AnA AByx CNOB S; U S, BblYMCAAETCA ceayowmm obpasom:

( 0, ecium =0
d. =41 ( m m m- t)
J — + + MHaue
\3 Is1]  Is2] m

3[4ecb: M — YMCNO COBMNaZaloLMX CUMMBONOB B Npeaenax anuHbl L, |s;| — anvHa i-oit cTpoku, t —
NONI0OBMHA YMCNA TPAHCNO3ULNIA, HE NpeBblWaloWmMX ANNHbI L. Mpruyém

[ = {maxﬂszﬂ; |52|)‘ 1

T




[Tprmep

s, = 'MawuHuct', s, = 'MawmncuHTt', s; = 'bapmHuct',

Ona napbl s, ns, nonydaem: L=8/2-1=3, m=8,t=1.
Torpa d; =1/3(8/8+8/8+7/8)=23/24=0,9583

Ona napbl S; ns; nonydaem: L=8/2-1=3, m=6,t=0.
Torna d; =1/3(6/8 +6/8 + 6/6) =20/24=10,83

[Mpn 3TOM pacctoAHMA XammuHra wn JleBeHWTeMHa ANA AaHHbIX Map cnoB  byayt
oAuHaKoBbl (2). Takum obpasom, Ana mcnpasneHna owmnbOK pacctoaHue [Kapo MoXKeT bbiTb
spdeKTnBHEe Honee NPocTbix Mep.

Tem He meHee, y paccTtoaHuAa [apo ecTb ognH HegocCcTaToK. OHO He AQéT npemmyLLecTBa
CTPOKaMm, COBMadaltoWMM OT Hayana A0 HEKOTOPOW AJIMHblL. ITOT HeAoCTaTOK YCTpaHAaeT
paccTtoAaHue [xkapo-BuHknepa.




PacctosHue [Ixapo-BuHknepa

PaccTtoaHue [xxapo-BuHknepa ona AByx CN0OB S, U S, BbIMUCAAETCA caeayowmm obpasom:

dy = d; + (Ip(1 - d)).

3aech: d; — pacctosHue [kapo, | — anvHa obuwero npedukca (oanHakoson B 06omx cnosax
NOACTPOKK) OT Ha4yana C/AOB A0 MAKCMMyM 4-X CMMBOJIOB, P — 3MMNUPUYECKUN KOIDPULMEHT
macwrabuposaHua (p € [0; 0,25]). O6biuHO p = 0,1. OueHb 4acTb npeduKCHbIN BOHYC
«BK/IOYAETCA» TONbKO, ecnn d; > by. ObbiuHO by =0,7.

PacctosiHue [)Kapo-BuUHKNepa — 3TO He MeEeTpMKa B MaTeEMATUYECKOM MOHMMaHuM (He
NOAYMHAETCA HEPaABEHCTBY TPEYro/IbHUKA U U3 HY/IEBOW METPUKMU He ciedyeT PaBeHCTBO €/10B)!




[Tprmep

s, = 'MawuHuct', s, = 'MawmncuHt', s; =" MaHuwmct .

[Ons napbl s, n s, nonyvaem: d; =0,9583, / = 4.
Torpa d,, =0,9583+4 *0,1 *(1-0,9583) =0,975
[Ons napbl s; n s; nonyvaem: d; =0,9583, /= 2.
Torpa d,,=0,9583+2 *0,1*(1-0,9583)=0,9667

Mpn 3TOM paccTtoAaHMA XoMMWUHra W JleBeHWTENHA ANA AaHHbIX nap cnos  b6yayt
oanHakoBbl (2). Takmm obpa3om, pacctoAaHne [rKapo-BuHKnepa OTAAET NPEeMmyLLecTBo
BapunaHTam, 061a4atoWLmMmM HavyanbHbIM CXOACTBOM.




bubnunoteka python-Levenshtein

Ona pacyéta GONbLWIKMHCTBA M3 PACCMOTPEHHbIX Mep (PacCTOAHUN) B COBPEMEHHbIX A3bIKaX
ecTb rotoBble peanmsauun. Ona asbika Python ogHon 13 Hanbonee adpPeKTUBHbLIX peannsayni
ABnseTca bubnunorteka python-Levenshtein, peannsoBaHHas Ha a3bike C [7].

na eé yCTaHOBKM npeaBapuTenbHo notpebyeTca YCTaHOBUTb Komnuaatop s3bika C.
NHCTpYKUMA No ycTaHOBKe KomnuaaTopa ana Windows goctynHa Ha caite Microsoft [8].

[Mocne ycTtaHoBKe Komnuaatopa A3bika C 6ubnunoteka python-Levenshtein yctaHaBanBaeTcs
KOMaHa0M

python.exe -m pip install python-Levenshtein




[Tprmep ncnonbL3o0BaHUS METPUK

File Edit Format Run  Optiens Window Help

words = ['Mammma', 'MapmHa', 'MapemMHO',
'BepumHa ', 'MammHmMcT', 'MameHepka’]
test _word = 'Mapsuxa'
print (' Paccroaame XammHTAa')
# HenbsSsa BHUMCIMTE OIS CJOB OPYITOM IJIMHE
word = 'MapemMHO'
print ("%s m 3s: Zf" % (test word, word, hamming(test word, word)))
word = 'BepumHa'
print("%s m 3s: Zf" % (test word, word, hamming(test word, word)))
print (' PaccrosHMe JleBeHWTENHA ")
for word in words:
print("%s m %s: 3f" % (test _word, word, distance(test word, woxd)))
print ('Cxoncreo Ixapo')
for word in words:
print("%s m 3s: 3f" % (test _word, word, jaro(test word, woxrd)))
print ('Cxogcreo Ixapo — BuuxIepa')
for word in words:
print("%s m %s: %f" % (test _word, word, Jjaroc winkler(test word, word)))

W
Ln: 38 Cok 0




[TpMep Mcnonb3oBaHUA METPUK (TEKCTOM)

from Levenshtein import *
words = ['MawwuHa', 'MapuHa', 'MapbuHo',
'BepwimnHa’, 'MawunHuct', 'MaweHbKa']
test_word = 'MapbuHa'
print('PacctoaHmne XammuHra')
# Henb3a BbIMUCAUTD ANA CNOB APYro A/INHbI
word = 'MapbuHo'
print("%s n %s: %f" % (test_word,

word, hamming(test_word, word)))
word = 'BepwuHa’
print("%s n %s: %f" % (test_word,

word, hamming(test_word, word)))

print('PaccrosHue JleBeHwTeiiHa')
for word in words:
print("%s n %s: %f" % (test_word,
word, distance(test_word, word)))
print('Cxoacreo [xapo')
for word in words:
print("%s n %s: %f" % (test_word,
word, jaro(test_word, word)))
print('Cxoacrteo [xapo — BuHKnepa')
for word in words:
print("%s n %s: %f" % (test_word,

word, jaro_winkler(test_word, word)))




PesynbTar

e Python 3.7.2 Shell

File Edit Shell Debug Options Window Help

Tt Lol = HI
PacormogHMe XaMMHMHTA

MapemuHa m Mapemuao: 1.000000
MapemuuHa m Bepumua: 3.000000
PaccrossHMe JleBeHWTEeNHA

Mapenua M Maumua: 2.000000
Mapemnua M Mapmua: 1.000000
Mapemnua M MapemuHo: 1.000000
MapepmHa M Bepumua: 3.000000
Mapemnuaa m MauwmamcT: 5.000000
MapemnuHa m Mawenexa: 5.000000
CxogpcTBo Ixapo

Mapenua M Maumua: 0.849206
Mapemnua M Mapmua: 0.952381
Mapemnua M MapemnHo: 0.904762
Mapemnua M Bepummua: 0.714286
MapepmHa M MammumncT: 0.690476
MapemuHa m Mawenexa: 0.713085

CxopcTBo Ixapo — BuHKIepa

Mapenua M Maumua: 0.879365
Mapemnua M Mapmwua: 0.966667
Mapemnua M MapemnuHo: 0.961905
Mapemnua M Bepummua: 0.714286
MapepmHa M MammumcT: 0.752381
MapemnuHa M Mawenexa: 0.770476

>

W
Ln: 193 Col 4




N-rpammb! (N-gram)

N-rpammamp Ha3bIBalOTCA BCE BO3MOMKHble KOMOMHaumu 13 N noapan naywmx CMMBOJIOB
cnosa.

Hanpumep, cnoBO MalLlMHA Nogpa3ymMmeBaeT:
NAaTb 2-rpamm (Ma, awl, WK, UH, Ha);

yeTbipe 3-rpamm (Mmalu, awu, WKWH, UHA);
Tpu 4-rpammbl (MaLln, alinH, WKUHA) U T.A.

MoHATHE N-I'paMM npumeHA[aeTca BO MHOTNX a/ITOPUTMaxX aHa/In3a TEKCTA.




PacctosHue B N-rpammax

PacctosiHme B N-rpammax — 3TO KOJIMYECTBO COBMAaAaloLWMUX MO YUCAY BXOXKAEHUN N-rpamm
onpeaenéHHOW ANIMHbI B ABYX C/I0BaX.




[Tprmep

= 'MawwnHuct', s, = 'MawuncnHT', s3= "Manunwmct ',

Croso mmmmmn-n-nm

MawunHuct
MaLWwuncuHT 1 1 1 1 0 1 0 0
MaHunwuct 1 0 1 0 1 1 1 0 0 1 1

ngram(s,, s,, 2) =5, ngram(s,, s;, 2) =5, ngram(s,, s;, 2) =




Mepa »Xakkapa

Mepa *akKapa No3BONAET OUEHUTb CTENEHb CXOACTBA ABYX C/JI0OB MO MX KOMMOHEHTHOMY
coctaBy. Mepy *akKapa MOXXHO NPUMEHSATb Kak Ana CpaBHEHUA C/10B No Habopy ByKB, Tak 1 ANns
cpaBHeHMs No Habopy N-rpam.

dopmyna ana pacyérta mepbl *KakKapa cneayrouwlas:
|A N B

dic ==,
)¢ |A U B|

rne A N B — 3To nepeceyeHne MHOXKecTB cMumBoa0B (MK N-rpam) aByx cnos (6e3 noBToOpeHui),
A U B — 310 06beanHeHne mHoxKecTB cumBonoB (Mnm N-rpam) aByx cnos (6e3 noBTopeHui)




Hpmmep

MaLUMHVICT S, = 'MALWNCUHT'.

Croso mmmmmnnnn

MalLHUCT

MaLWNCUHT 1 1 1 1 0 1 0 1 1

djc =5/9=0,5556 ana burpam (2-rpam)

dic =9/9=1 ana cumsonos

T




HpmmepZ

'Mama’, s, = 'mawa'.

Croso mmmm

MaMa

maLwa 1 0 1 1

dic =1/4=0,25 ana 6urpam (2-rpam)
djc =2/3=0,67 ana cumeonos




buonnoteka nitk

Ona as3bika Python ogHon w13 Haubonee nonynapHbix 6ubnuotek pana pabotbl C
eCcTecTBEeHHbIMU A3blKamu siBaAeTca bubnmoteka nltk [9].

naeée YCTaHOBKU HEO6XO,£I,MMO BbIMO/IHUTb KOMaHAY:

python.exe -m pip install nltk




[Tpumep. PacyeT 4-rpam

File Edit Format Run Options Window Help
I

from nltk import *

words = ['MammaMncT', 'MammcHuHT',
for word in words:

print (word)

result = ngrams (word, 4)

for grams in result:

gram = ''.jJoin(str (i) for i1 in grams)

'MaammicT ' ]

print (gram)

W
Ln: 46 Cok 0




[Tpumep. PacyeT 4-rpam (TekcTom)

from nltk import *

words = ['MawuHuct', 'MawucuHt', 'MaHuwucr']
for word in words:
print(word)
result = ngrams(word, 4)
for grams in result:
gram = ".join(str(i) for i in grams)

print(gram)

T




PesynbTar

File Edit 5hell Debug Options Window Help
RESTART: E:\Works\Victor\Students\infres\2020\Lectionb\lectionSrunner.py ==
MaumtHMCT




[Tomep. PacyeT mepbl Xakkapa

Eile Edit Format Bun  Options Window Help
from nltk import *

words = ['MammumcT', 'MammcmueET', 'MapmmicT']
for wordl in words:
for word2 in words:
if wcrdl == word2:
continue

d2 = 1 - jaccard distance(set (ngrams(woxrdl, 2)), set(ngrams(word2,
dl = 1 - jaccard distance(set (ngrams(wordl, 1)), set(ngrams(word2,

print (£f"Crenenr coeBnagenms cinoe {wordl} {word2}: {dl} m {d2}")

Lm: 62 Col: 11




[Tonmep. PacueTt mepbl JKakkapa

from nltk import *

words = ['MawuHuct', 'Mawuncuut', 'MaHuwucr']
for word1 in words:
for word2 in words:
if word1 == word2:
continue
d2 =1 - jaccard_distance(set(ngrams(word1l, 2)), set(ngrams(word2, 2)))
dl =1 - jaccard_distance(set(ngrams(word1l, 1)), set(ngrams(word2, 1)))

print(f"CreneHb coBnapgeHus cnos {word1} {word2}: {d1} n {d2}")




PesynbTar

File Edit Shell Debug Options Window Help

Python 3.7.2 (tags/v3.7.2:%9a3ffc0492, Dec 23 2018,
(AMD64)] on win32
"copyright",

Type "help",

>

== RESTART: E:\Works\Victor\Students\infres\2020\Lection5\lection5runner.py ==
.5555555555555556
.5555555555555556
.5555555555555556
L2727272727272727
.5555555555555556
L2727272727272727

CreneHp
CreneHp
CreneHnb
CreneHns
CreneHs
CreneHs
P

COEBIIageHMA
COEBIIageHMA
COBIIaOeHMA
COBIIaOeHMA
COBIIaOCeHIMA
COBIIageHMA

CIOB
CIOB
CIOB
CIOB
CIOB
CIOoB

MaumHMCT
MaumHMCT
MaumcHHT
MaumcHHT
MaxMmmcT
ManxmmmicT

"credits"

MaumcHMHT :
MaHMImCT :
MaumHMCT :
MaxmmmcT :
MaumHMCT :
MalupicHMHT @

1.

0

or "license ()"

0

23:09:28)

for more information.

[MSC v.1916 64 bit

Lmn: 11 Cok 4




YacTb 2

MHO®OPMAULUMOHHbBIA MOUNCK




3agaun

OcHOBHOM 3agavyen MHPOPMALMOHHOIO MOUCKA ABNAETCA HaxoxKAaeHume cnoB uau ¢pas B
TEKCTe, AaKe, eC/IN OHM HANMUCaHbl B APYrom naaexke, Gopme Uan CKAOHEHUM.

Hanpumep, nonck cnosa «uatn» Bo ppase «lna Cawa no wocce».
O6bI4HO AaHHAA 334343 HA3bIBAETCA MONHOTEKCTOBbIN MOUCK.
Pa3nnuyaloT ABa OCHOBHbIX HaNpPaB/ieHUA PeleHnsa AaHHOW 3a4a4u:
°  MO/IHOTEKCTOBbIN MOUCK HA OCHOBE MO/AENMN eCTECTBEHHOIO A3blKa (KOpnyc A3bIK);

°*  MO/IHOTEKCTOBbIN HEYETKMM NOUCK Ha OCHOBE Pa3INYHbIX METPUK.




[lonHOTEKCTOBbLIN NMOUCK

[TONHOTEKCTOBbLIN MOMCK Ha OCHOBE MOAENMN eCTeCTBEHHOrO A3blka ABASAETCA C/OXKHOW
3afa4ven, Tpebylowen CcepbE3HOr0 aHanMsa HaTypasnbHOro A3blka. OCHOBHbIM  (PaKTOPOM
YCNEWHOCTM AAHHOIO NMOUCKa ABNAETCA Ka4eCTBO KOpnyca A3blKa.

BonbwmnHctBo coBpemeHHbix CYB/l (Oracle, MySQL, PostgreSQL un 1.4.) UmetoT BCTPOEHHbIe

MeXaHM3Mbl NOJIHOTEKCTOBOro nomncka. Hanpumep, B Oracle aaHHY0 33434y pellaeT KOMNOHEHTA
Oracle Text [11].

Kpome Toro, cywecTBytoT crneumanmsmMpoBaHHble cuctembl noncka. M3 becnnatHbix Hanbonee
n3secTtHa cuctema Elasticsearch [15].

K coxaneHuto, 6OnbWIMHCTBO OecnnaTHbIX peanu3auuin MNONIHOTEKCTOBOrO MOWMCKa ANf
PYCCKOTO A3blKa 3HAYUTENIbHO YCTYNAOT KOMMEPYECKMM NPOAYKTaM.




HeyeTKknn nouck

[MTONHOTEKCTOBbLIA HEYETKMN MOMUCK WMCMONb3YET MaTeMaTUYeCKMe noAaxoAbl ANA OLUEHKWU
CXOXKEeCTU MCKOMOro cnoBa (MM CTPOKM) B muccnegyemom Tekcte. PasnmyaloT ABa OCHOBHbIX
noaxoaa:

° OHNaWH METOoAbl, BblNMNOAHAKOWME HeNnocpeacrseHHoOe CpaBHEHWNE TEKCTa U NCKOMOM
LENMOYKN B MOMEHT NOUCKA,

* obddnaiH  metoabl, bOasupyowmecas Ha  NOCTPOEHUM  UHAEKCHOW  CTPYKTYpPb!
aHaNM3MPyeMoro TeKcTa (MOUCK NPOMUCXOAMT B MHAEKCE, @ HE B CAaMOM TeKcTe) u/muam cnosaps

HekoTopble 13 oddpnanH MeToAoB TaK¥Ke XOPOoLWo NoaxoaAaT ANS PelleHMA 3a4advm NMoucKa
nnarmaTa.




Hanbonee n3BeCTHbIE anropUTMbl

OHNanH meToApbl:

°  NpAMOEe CpaBHEHME HA OCHOBE PaccToAHUA JIeBEHLWTEMHA UK APYTUX METPUK;

° pasnuyHble moauduKaumm Bitap anroputma (Baeza-Yates-Gonnet, Wu-Manber n 1.a.).
OddnanH metoabl:

°  a/ITOPUTM paclUMPEHNA BbIOOPKY;

* meTtoa N-rpamm;

° XewwupoBaHUE Mo CUTHATYpPE;

* JepeBba Burkhard-Keller (BK-gepeBbs).




YacTb 3

KAACCUMONKALUNA TEKCTOB




3akoH Linnda

[laHHbIN 3aKOH 6bin chopmynupoBaH B 1949 roay Odxopaxxem Lnndom Ha ocHoBe aHaM3a
CTAaTUCTUKM YacTOTbl C/IOB B TEKCTax Ha MHOIMUX A3blKax. Ero MOXHO onpeaenntb cieaytowmm
obpaszom:

Ecnu ece cnosa docmamoy4HO 0s1UHHO20 meKcma yrnopsaoo4yums no ybbi8aHUO Yacmomel ux
UCMoab30B8AHUSA, MO 4Yacmoma n-20 ¢7108a 8 OaHHolU nocnedosamenbHocmu 6ydem
obpamHonponopyuoHansbHa (npubauzumesnbHO) e2o NopsAOKOBOMY HOMepy n.

Yncno n NpUHATO Ha3bIBaTb paHrom csioBa. Hanpumep, BTOpoe NO MCNOJib3yeMOCTU C/I0BO
BCTPEYAETCA NPUMEPHO B [Ba Pas3a peXe, Yem NepBoe, TPeTbe— B TPU pa3a perke, YeM NepBoe U

T.A.

®opmyna: F x R = C, R — paHr cnoBa, F — KonnyectBo cnoB B TeKcTe, C — HeKoTopad
AIMNMpUYEcKas KOHCTaHTa (ana pycckoro asbika - 0,06-0,07, ana anrnmickoro - 0,1).




3akoH Llundpa ans sukuneguu
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Vicnonb3oBaHWe 3akoHa Linnga

Oon peaeneHne «eCteCtBEHHOCTU» TEKCTA.

[na BblABNEHUA KNHOYEBbIX C/1I0B B TEKCTE.

Ona onpeaeneHnAa aBTopCcrtBa TEKCTA.

> w N

Ona ppyrnx uenewn.




BbisiBNeHme KnoYeBbIX CINOB B TEKCTE

NccnepoBaHMA pa3nmMyHbIX aBTOPOB MOKA3bIBAlOT, YTO Hambosee 3Ha4yMmble C/N0Ba TeKCTa
COOTBETCTBYIOT CcpeaHen 4yactm rpaduka 3akoHa Uwunda. lMpuumHa npocta. Cnosa, KoTopblie

nonagarTcAd CAUMWKOM 4aCTO, B OCHOBHOM OKa3blBalOTCA npegsioramm Uinm MeCToOMMeHUAMMU.

Peako BcTpeyalolmeca c/oBa TOXe, B OONbLIMHCTBE CAyYaes,
CMbIC/IOBOrO 3HayYeHMus.

HE UWMEIKT pewaruero




Hanbonee 3Hadumble CnoBa
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Bbibop anana3soHa

OT YCTaHOBKM WWPUHBI MNOJIOCbI 3HAYMMBbIX C/I0B 3aBMCUT KayecTBO WX oTaeneHua. Ecaum
YCTaHOBUTb OONbLWYIO LWUPUHY Auana3oHa, TO B K/AKYeBble csioBa bOyayt nonaaatb
BCMOMOraTe/ibHble c/10Ba. Ecam ke HaobOpPOT YCTaHOBUTbL Y3KUW AMana3oH, To byayT noTepsHbl

CMbICNOBble TEPMMUHbI. KaXKabiM TEKCT UAM HayyHaAa ob6nacTb HanpaBAEeHUA TEKCToB Tpebyer
COHCTBEHHbIX 3BPUCTUYECKUX NOAXOA0B.

OgHum n3 O6IJ.I,I/IX I'IpI/IéMOB NPpn 3aTOM ABIAETCA UCKAKOYHEHUE, TAK Ha3blBaeMblX, CTOM-C/10B.

Ana PYCCKOIo TeKCTa CTon-caoBamn MOryT ABAATbLCA BCe Mnpeanorn, 4aCtuubl, JTMYHblE MECTO-
MMEHUA.

OaunH 13 BapmMaHToB HabopoBs cTon cnoB NpuBeaeH B paboTe [13].




3akoH Xunca

3akoH Xunca (H.S. Heaps) yctaHaBnamBaeT cBA3b mexay obbemom AOKYMeHTa M obbemom
CNOBApPA YHWUKaANbHbIX CNOB, BXOAAWMX B Hero. o /OrnMke BeLlEen KaxKeTcAa, 4TO C/I0Bapb
YHUKANbHbIX C/I0OB AONXKEH HacblWwaTtbCs, a ero obvem CTabuanmsnmpoBaTbCAa NPU YBENUYEHUU
o0bbemoB TeKcTa. XMNC 3MMNMPUYECKN MOKa3as, YTo 3TO He Tak! [Ina Bcex M3BECTHbIX CeroaHs
TEKCTOB B COOTBETCTBUU C 3aKOHOM XMUNCa, 3TU 3HAaYEeHMA CBA3AHbl COOTHOLWLEHMNEM:

V = anﬁ,

roe V — 06bEM cnoBaps TEKCTA, N — YMC/IO C/IOB B TEKCTE, @ U [ — HEKOTOpPbIe IMNUPUYECKME
napameTpsbl. [na esponenckmx a3bikos a €[10; 100], B € [0,4; 0,6].

Mpn 6onblimnx obbemax TeKcTa CTAaHOBUTCA BMAHO, 4YTO rpaduK 3aKOHaA Xumnca MaeT He
MNNaBHO, a CTyneH4aTo. Takaa 0CObeHHOCTb CBfi3aHa C TEM, YTO C HEKOTOPOroO MOMEHTA TEKCTbI,
OTHOCAILLMECA K KAKOM-TO Y3KOW npeameTHoOM obnactu, 3akaHumBatoTcA. Cneayrowmm TeKkcT
OTHOCUTCA YXKe K APYron npeameTHon 061acTn, a 4N Hee XxapaKTepHa Apyraa NeKCcuKa.




Icnonb3oBaHMe 3akoHa Xunca

3aKoH Xunca mo<eT bbiTb MCNONb30BaH KaKk NepBan CTyneHb NPOBEPKM HA HaAM4Me niarnaTa.
Echn npu gobaBneHnn B KONNEKUUIO HOBOro TeKCTa HabnogaloTcs OTKAOHEeHMA OT 3aKOHa
Xunca, Hanpumep, YMCNO C/IOB B C/I0OBape He BO3PacTaeT, 3TO MOMXET CBMAETENbCTBOBATb O

Ha/1M4YnUnM Naarnarta.




BeKkTopHOe npeacTaB/ieHne TeKCTa

O,EI,HMM n3 cnocob UHTENNEKTYA/IbHOTO UCCAedO0BaAHNA TEKCTA ABAAETCA nMepexoq K
npeacraBaeHnio TEKCTa B BUAE MHOTOMEPHbBLIX YNC/TOBbIX BEKTOPOB.

Hanbonee nonynsipHbIM anropuTMOM ABAAETCA aJrOPUTM BEKTOPM3ALMM TEKCTA HAa OCHOBE
mepbl TF-IDF.




Mepa TF-IDF

TF (term frequency) — 4yacTtoTa cnhoBa

TF qHnCJI0 BXO)K,E[eHI/Iﬁ CJIOBA B IOKYMEHT

06Luee 49HMCJIO CJIOB B JIOKYMEHTE

IDF (inverse document frequency) — obpaTHasA YyacToTa AOKYMEHTa

YHCJIO JOKYMEHTOB B KOJIJIEKIIMHN
IDF = log )

9YHCJIO JOKYMEHTOB KOJIJIEKIIMH,B KOTOPBIX €CThb CJIOBO

TF-IDF = TF x IDF




[Toumep pelleHmna peasbHOM 330341

Bo3bmem 21 nocneanu t8UT JdoHanbaa Tpamna. 20 ana obyyeHus, oAuMH ANA NPOBEPKMU.
Monpobyem pa3aenntb AaHHble TBUTbl HA ABa KAacTepa W BblAeNUTb B HUX Hanbonee BaXKHble

CNoBa.




© N o U AW NE
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20.

TBUTHI

The golden era of American energy is now underway!

With incredible grit, skill, and pride, the 7,000 workers here at Sempra Energy are helpin§ lead the American Energy Revolution. They are not only making our nation WEALTHIER but
they are making America SAFER by building a future of American Energy INDEPENDENCE!

It is great to be here in Hackberry, Louisiana with the incredible men and women who are making America into the energy superpower of the world!

Today marks the one-year anniversary of the opening of the United States Embassy in Jerusalem, Israel. Our beautiful embassy stands as a proud reminder of our strong relationship
with Israel and of the importance of keeping a promise and standing for the truth.

China will be pumping money into their system and probably reducing interest rates, as aIwaYs, in order to make up for the business they are, and will be, losing. If the Federal
Reserve ever did a “match,” it would be game over, we win! In any event, China wants a deal!

When Prime Minister @AbeShinzo of Japan visited with me in the @WhiteHouse two weeks ago, | told him that | would be going to the G20 in Osaka, Japan. | look forward to being
with him and other World Leaders!

Our great Senator (and StarLfrom the State of Arkansas, @ TomCottonAR, has just completed a wonderful book, “Sacred Duty,” about Arlington National Cemetery and the men and
women who serve with such love and devotion. On sale today, make it bcijg

....This money will come from the massive Tariffs being paid to the Unite
years. Their time is now!

Our great Patriot Farmers will be one of the big%$st beneficiaries of what is haﬁpening now. Hopefully China will do us the honor of continuing to buy our great farm product, the
best, but if not your Country will be making up the difference based on a very high China buy......

....of the tremendous ground we have lost to China on Trade since the ridiculous one sided formation of the WTO. It will all happen, and much faster than people think!

When the time is right we will make a deal with China. My respect and friendship with President Xi is unlimited but, as | have told him many times before, this must be a great deal
for the United States or it just doesn’t make any sense. We have to be allowed to make up some.....

Billions of Dollars, and moving jobs back to the USA where they belong. Other countries are already negotiating with us because they don’t want this to happen to them. They must
be a part of USA action. This should have been done by our leaders man?/ years ago. Enjoy!

We can make a deal with China tomorrow, before their companies start leaving so as not to lose USA business, but the last time we were close they wanted to renegotiate the deal.
No way! We are in a much better position now than any deal we could have made. Will be taking in.....

....50 that they will be more competitive for USA buyers. We are now a much bigger economy than China, and have substantially increased in size since the great 2016 Election. We
are the “piggy bank” that everyone wants to raid and take advantage of. NO MORE!

China buys MUCH less from us than we buy from them, by almost 500 Billion Dollars, so we are in a fantastic position. Make your product at home in the USA and there is no Tariff.
You can also bu¥ from a non-Tariffed country instead of China. Many companies are leaving China.....

In one year Tariffs have rebuilt our Steel Industry - it is booming! We placed a 25% Tariff on “dumped” steel from China & other countries, and we now have a big and growing

!
States for allowing China, and others, to do business with us. The Farmers have been “forgotten” for many

industry. We had to save Steel for our defense and auto industries, both of which are coming back strong!

I met Marine Sgt. John Peck, a quadruple amputee who has received a double arm transplant, at Walter Reed in 2017. Today, it was my honor to welcome John (HERO) to the Oval,
with his wonderful wife Jessica. He also wrote a book that | highly recommend, “Rebuilding Sergeant Peck.”

Wishing former President Jimmy Carter a speedy recovery from his hip surgery earlier today. He was in such good spirits when we spoke last month - he will be fine!

Great to welcome Chairman Shin from Lotte Group to the WH. They just invested $3.1 BILLION into Louisiana-biggest investment in U.S. EVER from a South Korean company, &
thousands more jobs for Americans. Great partners like ROK know the U.S. economy is running stronger than ever!

Today, | officially updated my budget to include $18 million for our GREAT @SpecialOlympics, whose athletes inspire us and make our Nation so PROUD!




[logrotoska 20 TBUTOB

import re

file_path = "tw.txt"
with open(file_path, "r") as file_obij:
rows = file_obj.readlines()
orig_rows = rows
rows = [re.split('\s+', re.sub(r"[*A-z\s]", "', row.strip()))
for row in rows]

twits = [' .join([word.lower() for word in row]) for row in rows]




[logrotoBka 21-ro TBuTa

string = "..There will be nobody left in China to do business with. Very bad for China, very good
for USA! But China has taken so advantage of the U.S. for so many years, that they are way

ahead (Our Presidents did not do the job). Therefore, China should not retaliate-will only get
worse!"

stringp ="' '.join([word.lower() for word in

re.split('\s+', re.sub(r"[*A-z\s]", ", string.strip()))])




ObyyeHue

from sklearn.feature_extraction.text import TfidfVectorizer

from sklearn.cluster import KMeans

from sklearn.metrics import adjusted_rand_score

vectorizer = TfidfVectorizer(stop_words = 'english')

X = vectorizer.fit_transform(twits)

knum =2

model = KMeans(n_clusters = knum, init = 'k-means++', max_iter = 100, n_init = 1)

model.fit(X)




PesynbTaT — pasbueHne no knacrepam

-

BN AgmuHuctpatep: C\Windows\system32\emd.exe | == |—E§'-]

C:\Usersi\lUser\Desktop\StudentshiInfResM\IR6>C : \UsershlUsersAppDataisLocal \Programs\Pig
{thnnHPythnnﬂ?prthnn.EHE tw _example r.py

the golden era of american energy 1s now underway
1
with i1ncredible Jrit ski1ll and pride the workers here at sempra energy are helpi
ng lead the american energy reunlutlnn they are not only making our nation wealt

hier but they are making america safer by building a future of american energy 1
ndependence

1
1t 1s great to be here i1n hackberry louisiana with the incredible men and women
who are making america into the energy superpower of the world

1
today marks the oneyear anniversary of the opening of the united states embassy

in jerusalem 1srael our beautiful embassy stands as a proud reminder of our stro
ng relationship with i1srael and of the importance of keeping a promise and stand
ing for the truth

5]
china will be pumping money into their system and probably reducing interest rat

es as alwavs i1n order to make up for the business they are and will be losing 11§

m




KrtoueBble CnoBa

print("Top terms per cluster:")
order_centroids = model.cluster_centers_.argsort()[:, ::-1]
terms = vectorizer.get_feature_names|()
for i in range(knum):
print("Cluster %d:" % i),
for ind in order_centroids|i, :10]:
print(' %s' % terms|[ind]),

print




PesynbTaT — KNtoYeBble CNoBa

Aamunuctpatop: C\Windows\system32\cmd. .exe

1

today 1 officially updated my budget to include million for our great specialoly
mpics whose athletes inspire us and make our nation so proud
Top terms per cluster:
Cluster 0:
china
| deal
make
| great
usa
ICluster 1:
energy
| american
mak1ng
today
underway




[TpeackasaHue

print("Prediction")
Y = vectorizer.transform([stringp])
prediction = model.predict(Y)

print(prediction)

Bl AgmuHuctpaTop: CiWindows\system32cmd exe

Prediction
(0]

C:\Users\User\Desktop\Students\InfRes\IR6>




[lonesHble CCbINKK

1. https://pypi.org/project/Pyphen/ — ctpanuua 6ubnmotekn Pyphen Ha calite pypi.

2. https://pyphen.org/ — opmuymanbHaa ctpaHmua 6ubanotekn Pyphen.

3. https://github.com/Protagores/hyphen-ru/blob/master/ruhyphal.tex — TeX cnoBapb waba0HOB
N5 NePEHOCOB PYCCKOro TEKCTa.

4. https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D1%81%D1%82%D0%BE%D1%8F%D0
%BD%D0%B8%D0%B5 %D0%A5%D1%8D%D0%BC%D0%BC%D0%B8%D0%BD%D0%B3%D0%B0 —
BUKuneama o pacCToAHMN XOIMMUHTA.

5. https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D1%81%D1%82%D0%BE%D1%8F%D0
%BD%D0%B8%D0%B5 %D0%9B%D0%B5%D0%B2%D0%B5%D0%BD%D1%88%D1%82%D0%B5%
D0%B9%D0%BD%D0%B0 — Bukmnegmna o pacctossiHum JleBeHLWwTeNHaA.

6. https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D1%81%D1%82%D0%BE%D1%8F%D0
%BD%D0%B8%D0%BS %D0%94%D0%B0%D0%BC%D0%B5%D1%80%D0%B0%D1%83 %E2%80%
94 %D0%9B%D0%B5%D0%B2%D0%B5%D0%BD%D1%88%D1%82%D0%B5%D0%B9%D0%BD%D0O
%B0 — Buknnegma o pacctoaHmun amepay-J/leBeHWTENHA.



https://pypi.org/project/python-Levenshtein/
https://pypi.org/project/python-Levenshtein/
https://pypi.org/project/python-Levenshtein/
https://pypi.org/project/python-Levenshtein/
https://pypi.org/project/python-Levenshtein/
https://pypi.org/project/python-Levenshtein/

[lonesHble CCbINKK

7. https://pypi.org/project/python-Levenshtein/ — cTtpaHunua 6ubnmotekn python-Levenshtein
Ha cauTe pypi.

8. https://docs.microsoft.com/en-us/cpp/build/vscpp-step-0-installation?view=vs-2019 -
MHCTPYKLMA NO YCTaHOBKe KomnuaaTopa A3bika C.

9. https://floppyy.ru/2016/05/19/text-tanimoto/ — cTpaHuLa, onucbiBatoLwaa mepy HakKapa.

10. http://www.nltk.org/ — odunumanbHaa ctpaHuua budnmotekn nitk.

11. http://oraclestart.blogspot.com/2013/08/oracle-text.ntm|l — NOAHOTEKCTOBbIN MNOUCK B
Oracle.

12. https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD %D0%A6%D0%B
8%D0%BF%D1%84%D0%B0 — Bukmneaus o 3akoHe Uunda.



https://pypi.org/project/python-Levenshtein/
https://docs.microsoft.com/en-us/cpp/build/vscpp-step-0-installation?view=vs-2019
https://floppyy.ru/2016/05/19/text-tanimoto/
http://www.nltk.org/
https://pypi.org/project/python-Levenshtein/
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D0%A6%D0%B8%D0%BF%D1%84%D0%B0

[lonesHble CCbINKK

13. https://github.com/stopwords-iso/stopwords-ru/blob/master/stopwords-ru.txt — Konnexkuus
CTON-CcNoB PyccKoro A3blKa.

14. https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD %D0%A5%D0%B
8%D0%BF%D1%81%D0%B0 — Buknneana o 3akoHe Xunca.

15. https://www.elastic.co/elasticsearch — canT Elasticsearch.



https://github.com/stopwords-iso/stopwords-ru/blob/master/stopwords-ru.txt
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D0%A5%D0%B8%D0%BF%D1%81%D0%B0
https://www.elastic.co/elasticsearch

