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pymorphy?2 Hamnucan Ha s3bike Python (pa6otaer non 2.x u 3.x). OH ymeet:
1. npuBOAUTH CJIOBO K HOPMaJILbHOH (popme (HapuMep, “II0Iu -> 4eI0BeK’, WU “I'YJIsiI ->> I'YJIATD).

2. CTaBUTH CJIOBO B HyKHYyI0 hopmy. Hampumep, cTaBuTh CI0BO BO MHOYKECTBEHHOE UUCJIO, MEHATH MAJIEXK
cJIOBA U T.JI.

3. BO3BpAIIATh IPAMMATHIECKYIO MHMOPMAIIUIO O CJIOBe (YUCII0, PO, MAafeXkK, YacTh Peud U T.JI.)

IIpu pabore ucnosbsyercs ciaoBapb OpenCorpora; ijisi HE3HAKOMBIX CJIOB CTPOSITCS TUIIOTE3bI. bubyimoreka
JIOCTATOYHO ObICTpasi: B HACTOSIIMHA MOMEHT CKODOCTh DPabOTBhI - OT HECKOJbKHUX TBIC CJIOB/CEK 10 >
1007BIC Ci10B/ceK (B 3aBUCHMOCTH OT BBIIOJIHSIEMOll OllePAlliK, HHTEPIIPETATOPA U YCTAHOBJIEHHBIX [IAKETOB);
norpebsrenne mamatu - 10...20M6; motHOCTBIO TTO/IepKuBaeTCst OyKBa €.

JInnensus - MIT.

Ornasiienue 1


https://github.com/kmike/pymorphy2
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2 Ornasiienue



Tnasa 1

CoJiep:kaHue

1.1 Jdokymenrarus

Bazkno: B npumepax ucrosbsyercs cuntakcuc Python 3.

Baxxno: B nmpumepax ucnosb3yercs cuaTakcuc Python 3.

1.1.1 PykoBoJICTBO IOJIb30BaTE IS

Ycranoska

U1l yCTaHOBKY BOCIIOJIL3YHTECH Pip:

pip install pymorphy?2
pip install pymorphy2-dicts
pip install DAWG-Python

pymorphy2-dicts - sTo maker co ciaoBapsmu OpenCorpora, CKOMIUJINPOBAHHBIME B (popmar pymorphy?2.

Ecsin Bot ucnonbzyere CPython (ue PyPy), u B cucreme ects KomnuisTop u T.71., To BMecro DAWG-Python
MOXKHO ycTaHOBUTH Oubsimoreky DAWG, koropas mospoJiut pymorphy2 paborars ObicTpee:

pip install DAWG

MopdoJstorunaeckuii anams

MopdoJtorndeckuit aHAINS - ITO OIIPEIeSIEHNE XaPAKTEPUCTUK CJIOBA HA OCHOBE TOI'0, KAK 3TO CJIOBO IIUAIIETCS.
IIpu MopdosoruaeckoM aHaIn3e HE UCIOJIb3yeTCss HHPOPMAIHS O COCETHIX CIOBAX.

B pymorphy?2 mys mopdosioruueckoro ananusa ¢jioB (pycckux) ecrb Kiaace MorphAnalyzer.

> import pymorphy?2
> morph = pymorphy2.MorphAnalyzer()



http://pypi.python.org/pypi/pymorphy2-dicts
http://opencorpora.org/
https://github.com/kmike/DAWG-Python
https://github.com/kmike/DAWG
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Akszemiursipel knacca MorphAnalyzer o6brano 3anumator mopsinka 10-15M6 onepatusHO# mamsTn (T.K.
3arpy»KaroT B NAMATh CJIOBAPH, JaHHBIE IJIsl IPEeICKa3aTesst U T.01.); cTapaifiTech OparaHu3oBaTh CBOIM KO
Tak, 9100 cozmaBarh sk3emiisgsp MorphAnalyzer 3apanee u paboTaTh ¢ STUM €IMHCTBEHHBIM IK3EMILISIPOM
B JAJIbHEUIIIEM.

C nomommpio meroma MorphAnalyzer.parse() MoKHO pa3ofpaTh CJI0BO:

> morph.parse(’cramun’)

[Parse(word="crammn’, tag=OpencorporaTag(’VERB,perf,intr plur,past,indc’), normal form=’crars’, estimate=1.0, methods_stack=(
Parse(word='"crammn’, tag=OpencorporaTag(’NOUN,inan,femn sing,gent’), normal form="crasp’, estimate=1.0, methods stack=((<

Parse(word="cramm’, tag=OpencorporaTag

NOUN, inan,femn sing,datv’), normal form="crans’, estimate=1.0, methods stack=((<
NOUN;,inan,femn sing,loct’), normal form="crann’, estimate=1.0, methods stack=((<]

Parse(word='"cramm’, tag=OpencorporaTag(’NOUN,inan,femn plur,nomn’), normal form="crans’, estimate=1.0, methods stack=((
Parse(word="cramu’, tag=OpencorporaTag(’NOUN,inan,femn plur,accs’), normal form="crans’, estimate=1.0, methods stack=((<

(.
(7
(>
(7
(7
(>

(
(
Parse(word="crammn’, tag=OpencorporaTag
(
(

HpI/IMGLIaHI/IeZ €CJIN UCIIOJIb3YyeTe Python 2.X7 TO 6y,mﬂ‘e BHUMATEJIbHBI - FOHUKO/JHbBIC CTPOKHU HNHUIILYTCA KaK
’ ’
u CTaJim .

B sTom npumepe cioBo “crasm’ MoxkeT ObITh pa306paHo U Kak ryiarod (YOHU CTajm JIydile CIPaBJsThes’),
U KaK CyIeCTBUTENbHOE (“KUCIOPOJHO-KOHBEPTOPHBIN criocod mosydenust craan’). Ha ocHoBe osHO# mmb
nH(MOPMAIMU O TOM, KaK CJIOBO IUIIETCS, TIOHSITh, KAKOW pa300p IIPaBU/IbHBIN, HEJIb3sI, I0ITOMY AHAJIU3ATOD
MOKEeT BO3BpAIATh HECKOJILKO BapHAHTOB pa3bopa.

V kax10ro pazdbopa ectb HopMasbHas (hopMa, KOTOPYIO MOXKHO ITOJIy9ATh, OOPATUBINNCH K aTpUOyTaM Nor-
mal form wim normalized:

~>> p = morph.parse(’cramn’)|0]
>>> p.normal form

‘craTn’

>>> p.normalized

Parse(word=’crarn’, tag=OpencorporaTag("INFN,perf,intr’), normal form=’crarn’, estimate=1.0, methods _stack=((<DictionaryAn

Kpome Toro, y kaxoro pasdopa ectb Ter:

->> p.tag
OpencorporaTag("VERB,perf,intr plur,past,indc’)

Ter - 3T0 HabOp rpammeM, XapakKTepu3yoImux JanHoe cjioBo. Hampumep, Ter "VERB, perf intr plur,past,indc’
os3HavaeT, 4ro ciaoso - riaros (VERB) coeepmiennoro suya (perf), Henepexonnbiil (intr), MHOXKeCTBEHHOTO
qucsta (plur), nporesmrero BpeMenn (past), U3bsBATEIBHOrO HakIoHeHus (indc).

Cwum. rakxke: ObGo3HAUEHUST JJIST TPAMMEM.

pymorphy2 ymeer pasbupaTh He TOJBKO CJOBApHBIE CJIOBA; JIJIsI HECJOBAPHBIX CJIOB ABTOMATHYIECKU
3aJIelicTByeTCsl IIpejicKasare/ib. Harpumep, mompobyeM pa3obparsh cjoBo “OyTsBkoBegamu’ - pymorphy2
ofiMeT, 910 370 (GOpMa TBOPUTEIBLHOTO MAJIEXKa MHOXKECTBEHHOI'O YHCJIa CYIIECTBUTEIHLHOTO “OyTSIBKOBE
7 9TO “OyTSABKOBEJ - OMYIIEBJIEHHBIN U MYy>KCKOTO POJIa:

> morph.parse(’OyrsiBKoBe1aMn’)

[Parse(word="6yrsiBroBejamn’, tag=OpencorporaTag(’NOUN,anim,masc plur,ablt’), normal form='6yrsiBkosex’, estimate=0.495283|

Pabora ¢ Teramm

st Toro, 9T06 NPOBEPUTD, €CTh JIM B JAHHOM Tere OT/IeJIbHAs rpaMMeMa (UM BCe TPAMMEMbI U3 YKA3aHHOTO
MHOXKECTBA), UCIIOJIb3YiiTe oleparop in:

4 Inaa 1. Conep:kanue
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>>> "VERB’ in p.tag

True

>>> 'NOUN’ in p.tag

False

=== {’plur’, 'past’} in p.tag
True

>>> {"'NOUN’, 'plur’} in p.tag
False

IIpumeuanne: Ecam y Bac Python 2.6, To, nanpumep, Bmecro {'NOUN’, 'plur’} my»xkHo nucars set(NOUN’,
plur’]).

Kpowme Toro, y kaxkgoro tera ectb arpubyThl, Yepe3 KOTOPbIe MOXKHO ITOJIYYUTh YaCTh PEYH, IUCIIO U APYTHe
XapaKTEPUCTUKN:

>>> p.tag.POS # Part of Speech, gacth peun

"VERB’

> p.tag.animacy 7f OJIyIIEBJIEHHOCTH

None

> p.tag.aspect 7 BUJI: COBEPIIEHHBIN MJIM HECOBEPIICHHBII
pert’

> > p.tag.case 7 magexx

None

> p.tag.gender # pox (My»KCKOI, KEHCKU, CpeHuii)

None

> >> p.tag.involvement #/ BKJIIOUEHHOCTH TOBODPHAIIETO B JICHCTBIE
None

>>> p.tag.mood # maxyioHenue (MOBETUTETHHOE, N3 bABUTETHHOE)
’indc’

> > p.tag.number # aucso (eIMHCTBEHHOE, MHOXKECTBEHHOE )
plur’

> > p.tag.person # mano (1, 2, 3)

None

= > p.tag.tense # Bpems (Hacrosimee, Tpoleiiee, OyayIee)
‘past’

> > p.tag.transitivity # nepexojHOCTE (1IE€PEXO/HBI, HEllepPexOHbI)
‘intr’

> > p.tag.voice # 3asor (IefiCTBATENbHBIN, CTPaIaTeIbHBINA)
None

Ecim 3allpalliiBaeMasd XapaKTEepUCTUKa JJid JaHHOT'O Tera He OlIpe/ieJieHa, TO BO3BpallaeTCd None.

B manmucanum rpammem JOCTATOYHO MPOCTO OMIMOUTHCST; 1Jisi OOpBObI ¢ ormumbkaMu pymorphy2 BBIKKIBIBAET
WCKJTIOYEHNE, €CJIA BCTPEYAeT HEIOIMYCTUMYIO IPDAMMEMY:

>>> "foobar’ in p.tag
Traceback (most recent call last):

ValueError: Grammeme is unknown: foobar
=>>> {'NOUN’, ’foo’, ’bar’} in p.tag
Traceback (most recent call last):

ValueError: Grammemes are unknown: {’bar’, 'foo’}

D10 paboTaer u Jjis aTpUdyTOB:

>>> p.tag.POS == "plur’
Traceback (most recent call last):

1.1. JloxymenTarrust 5
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ValueError: 'plur’ is not a valid grammeme for this attribute.

CKJI0HEeHne CJIOB

pymorphy2 ymeeT CKJIOHATH (CTABUTH B KaKylO-TO JIPyryio ¢opmy) cioBa. UToObl NPOCKJIOHATDL CJIOBO, €ro
HyKHO CHadJajia Pa300paTh - MOHATH, B KAKOH (OpMe OHO CTOUT B HACTOSAINIANA MOMEHT W KaKasl y HEro
JIeKceMa:

> butyavka — morph.parse(’Cyrsaska’)[0]
> >> butyavka
Parse(word="6yrsBka’, tag=OpencorporaTag(’NOUN,inan,femn sing,nomn’), normal form="6yraska’, estimate=0.5, methods _stack

st ckitonenns ucnonb3yitte Metos Parse.inflect():

> butyavka.inflect({"gent’}) # ner xoro? (popurenbHbINA 1a/1€K)

Parse(word="6yraskn’, tag=OpencorporaTag(’NOUN,inan,femn sing,gent’), normal form="6yraska’, estimate=0.5, methods stack=
> > butyavka.inflect({'plur’, 'gent’}) # koro muoro?

Parse(word="6yrsiok’, tag=OpencorporaTag('NOUN,inan,femn plur,gent’), normal form="6yrsieka’, estimate=0.5, methods stack=

C nomompio arpubyra Parse.lexeme MOXKHO IOJIyYUTh JIEKCEMY CJIOBA:

> > > butyavka.lexeme

[Parse(word="6yrsBka’, tag=OpencorporaTag(’NOUN,inan,femn sing,nomn’), normal form="6yrsaska’, estimate=0.5, methods _stacl
Parse(word="6yrsiku’, tag=OpencorporaTag(’NOUN,inan,femn sing,gent’), normal form="6yrsiBka’, estimate=0.5, methods_stack
Parse(word="6yTaBke’, tag=OpencorporaTag('NOUN;,inan,femn sing,datv’), normal form='6yraBka’, estimate=0.5, methods stack
Parse(word="6yrsBky’, tag=OpencorporaTag('NOUN,inan,femn sing,accs’), normal form="6yrsaBka’, estimate=0.5, methods _stack:
Parse(word="6yrsiBkoii’, tag=OpencorporaTag(’NOUN,inan,femn sing,ablt’), normal form="6yrsiska’, estimate=0.3, methods _stacl
Parse(word="6yraBkoio’, tag=OpencorporaTag('NOUN,inan,femn sing,ablt,V-oy’), normal form="6yraska’, estimate=0.5, methods
Parse(word="6yrsBke’, tag=OpencorporaTag('NOUN,inan,femn sing,loct’), normal form="6yrsaska’, estimate=0.5, methods stack=
Parse(word="6yrsieku’, tag=OpencorporaTag(’NOUN,inan,femn plur,nomn’), normal form="6yrsiska’, estimate=0.5, methods stac
Parse(word="6yTsaBox’, tag=OpencorporaTag(’NOUN,inan,femn plur,gent’), normal form="6yraska’, estimate=0.5, methods stack
Parse(word="6yrsaBkam’, tag=OpencorporaTag('NOUN,inan,femn plur,datv’), normal form='6yrsaBka’, estimate=0.5, methods _stac
Parse(word="6yrsieku’, tag=OpencorporaTag(’NOUN,inan,femn plur,accs’), normal form="6yrsiera’, estimate=0.5, methods_stack
Parse(word="6yraskamu’, tag=OpencorporaTag('NOUN,inan,femn plur,ablt’), normal form='6yrsaBka’, estimate=0.5, methods _sta
Parse(word="6yrsBkax’, tag=OpencorporaTag('NOUN,inan,femn plur,loct’), normal form='6yrsaBka’, estimate=0.5, methods _stack

1.1.2 Kak npuHgTh y4acTue B pa3paboTKe
Obmas nadopmaIus

Wcexommbiit kox pymorphy?2 pacnpocrpansiercst o jurersun MIT u gocrymen wa github u bitbucket:
* https://github.com/kmike/pymorphy?2
* https://bitbucket.org/kmike /pymorphy2

Bar-rpekep - ma rurxabe. s oOmIeHHs] MOXKHO HCIOJIB30BATH IyLJ-IPyIily (€CTh KAKHe-TO WJIEH,
[IPE/IJIOKEHUs], 3aMEUAHNUS ~ [IUIIUTE).

Ecau B xoTHTE YyaOyamuTh Koa pymorphy?2 - MoKeT ObITh ITOJIE3HBIM 03HAKOMUTBCS ¢ pa3aesaoM BryTpennee
YCTPOHCTBO.

pymorphy2 pa6oraer moxm Python 2.x u 3.x 6e3 ucmnosb3oBanusi yTuwjuThl 2t03; HAIMCAHUE TAKOrO KOJA,
IO OIBITY, OKA3BIBAETCsl HE CJOXKHEE HAMMCAHWS KOJa MPOCTO Mo, 2.X, HO MOHAa4Yay Tpebyer HeKOTOPOit
BHUMATEJIHLHOCTH U OcTOpokHOCTH. [lokasyiicTa, mummTe n 3amycKaiiTe TeCThI, €CJIN 9TO-TO MEHSETE.
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https://github.com/kmike/pymorphy2
https://bitbucket.org/kmike/pymorphy2
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Vaydiarh MOXKHO He TOJBKO KOJ - YIYUIIIeHUs B JIOKYMEHTAIINN, UIEH U COODITeHns 06 OImbKax ToXKe 0UeHb
IIEeHHBI.

pymorphy2 ocuoBbIBaeTcs Ha cioBapsix m3 OpenCorpora w mCHOJIB3yeT HAOOPBI TEKCTOB OTTYIA JJIst
ABTOMATUYIECKOI'O TECTUPOBAHUSI W 3aMEPOB CKOPOCTH; B OyIyNIeM ILUIAHUDPYETCs TaK¥Ke WCIOJIb30BATH
pPa3MeYeHHBIN KOPILYC JJIsi CHATHUS HEOTHOZHATHOCTU Pa3bopa, Hy W BIEJOM 5TO KJIACCHBIN mpoekT. JIrobast
nomorns OpenCorpora - 310 BKJIa 1 B pymorphy?2.

TectupoBanue

SBamyck

Tectwl JiexkaT B nanke tests. [lpu manmmcanum tectoB mcnosibdyercs pytest. s ux 3amycka uCmoJib3yercs
YTUIUTA t0X, KOTOpas MO3BOJISET BBIMOTHITH TECTHI JIJIs HECKOJIBKIX WHTEPIPETATOPOB MUTOHA.

s 3amycka TeCcTOB ycTaHoBuTe tox depes pip:

pip install tox

U1 BBIIIOJIHUTE

tox

U3 ITallK1 C UCXOJHBIM KOJ/IOM.

3amepbl CKOPOCTH PadOThI

Yrobbl yaydiarh CKOpPOCcTb paboThl pymorphy2 (onTuMusupys CTPYKTYDPbI JAHHBIX, AJCOPUTMbL HJIA
peaJIn3aluio), Hy KHbl KAKUe-TO HAJEXKHbIE CPEJICTBA JJI 3aMEPOB IIPOU3BOUTEIHLHOCTD.

Ha xaxmx JAHHBIX I/I3Mep$[Tb?

CaMblit 0YeBUIHBIN CIIOCOD - BBITOJHATH HHTEPECYIONLYIO ONepaIuio pymorphy?2 jijist Bcex CJIOB n3 KaKOTo-TO
GOJIBIIIONO TEKCTa WJIN KOPITyCa. DTO IOJIe3HAsl METPUKA, KOTOPAasi MMO3BOJISIET OIEHUTDH CPEHIOI0 CKOPOCTH
pa3bopa. MuHyCBI - 3aBUCIMOCTH OT KOHKPETHOI'O KOPITYCa, HEOOXOIUMOCTDb ITOT KOPILYC PACIPOCTPAHSTH.

B pymorphy2 ans 3amepoB 3TOro THmAa BMECTO KOPILyCa IE€IUKOM HCIOJIB3YIOTCA YaCTOTHBIE CIACKT
yuurpamm u3 OpenCorpora: Jjst KaxKJI0ro CJI0Ba pa3dop MOXKHO BBLIMTOJHIETh CTOJBKO pa3, CKOJHKO OHO
BCTPEYIAIIOCH B KOPILyCe.

Hutst Toro, 9Tob 60porhesd ¢ “apdekToM X066uTa’, BBIIOJIHIETCS €Ile OHa IIPOBEPKa MPON3BOIUTEIHLHOCTH -
pasbop nporousieTcst o 1 pady it Kaxkjaoro cjaosa u3 top-100k yaurpamm.

(15235 [152%5) [A9N2)

s oIeHKN POM3BOAMTEILHOCTH TOEPKKNA OYKBBI “€” BO Bcex cjoBax ‘€’ 3amensercs Ha ‘€’ u mocie
9TOrO OISITh IIPOrOHSETC ODEeHIMAapPK.

OpI‘aHI/IQSaHI/IH 3aMepOB MPOU3BOJUTECJIBHOCTU B pyHlOI‘phyQ

Kon nis 6enumapkos jexxut B nanke benchmarks. JIns 3amycka TeCTOB IPOM3BOINTEIHHOCTH BBIITOJTHUTE

tox -¢ bench.ini

73 AKX C UCXOIHBIM KOZOM pymorphy?2.

1.1. JloxymenTarrust 7
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Bamepsbl ToTpeOIeHNsT TAMATH

YTo06bI ONTUMHU3UPOBATH CTPYKTYPY CJIOBapsi, HYKHO OTC/IEXKHBAThL TOTpebiaenHue mamsartu. Jas sToro y
YTUJIUTBI KOMAHJIHOM CTPOKU pymorphy ecTh crenuajibHast KOMAHIA:

pymorphy dict mem usage <FILE> [--verbose]

it ee pabOTHI HY2KHO IIPEJIBAPUTEJIHHO YCTAHOBUTD psutil:

pip install psutil

<FILE> - 310 mamka co cjioBapeM; ecjin yKa3aHa, ommus --verbose, Oymer Hamedaran 6ojiee 1eTajabHbII OTIeT
0 TOM, OOBEKTHI KAKUX THUIIOB 3aHUMAIOT CKOJIBKO ITAMSITH.

IIpumeuanue:

st paborsel --verbose TpebyeTcsi yCTaHOBUTBH [MaKeT ZUpPPY, KOTOPBIA Ha JIAHHBII MOMEHT

HemocTyner Jia python 3 (4 mias paborsl mox 2.7 TpyGeyTesl yCTaHABJIUBATD MOCJIEAHIOI BEPCUIO SUPPY U3

svn).

1.1.3 Ob6oznavenus Jijig rpaMMeM

B pymorphy?2 ucnoss3sytorcest ciaosapu OpenCorpora u rpavmensr, npuasiteie B OpenCorpora (¢ HeGobmmmu

J0BABIIEHUSIMH).

Tlosmbrit ciimcok rpammem OpenCorpora gocTyneH

Yactu pean

TyT: http:

I'pammema SuagyeHme IIpumepsr

NOUN UMsI CYIIECTBUTEIHLHOE XOMSTK

ADJF MMl OpuIaraTesibHoe (MOJHOE) | XOPOIIMiA

ADJS UMsl TIPUJIAraTesIbHOe (KPATKOE) | XOPOII

COMP KOMITapaTuB JIyHIIe, TIOTYYITe, BBITIe
VERB raaros (nmmanas dbopma) rOBOPIO, TOBOPUT, TOBOPHLI
INFN r1aroJi (MHQUHUTUB) TOBOPHTD, CKA3aTh

PRTF nupuyacTre (IIoJHOe) IIPOYUTABINNN, TPOYNTAHHAA
PRTS npuyacrue (KpaTkoe) IIPOYUTAHA

GRND JleeTpuIacTue MIPOYUTAB, PACCKA3bIBA
NUMR GHUCIUTETHEHOE TPH, TMATHIECIT

ADVB HapeJne KpPYTO

NPRO MeCTOMMEHNE-CYIIEeCTBUTEIHLHOE | OH

PRED IpeJINKATUB HEKOIJIa

PREP IIpeJijIor B

CONJ coI03 u

PRCL JaCTUTIA OblI, 2Ke, JINIIb

INTJ MEeKI0OMeTHe oit

YacTh peun MOXKHO MOJIyYnUTh 4epe3 arpubyt POS:

parse("uru’)[0]

opencorpora.org/dict.php?act=gram

->> p = morph.
> p.tag.POS
INFN’
8
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[Tanexxm
I'pammeM3uadyenve ITosicnenne [Tpumepsr
nomn | UMEHUTEIHHBIH Kro? Yro? XOMSIK €CT
gent POAUTETBHBII Koro? Yero? y HAC HET XOMSKa
datv JATETbHBII Komy? Yemy? CKa3aTh XOMSIKY CIIAcu00
accs BUHUTEIbHBII Koro? Yro? XOMSIK YUTAeT KHUTY
ablt TBOPUTETbHBII Kem? Yem? 3ePHO ChEJIEHO XOMSKOM
loct IPEJITTOZKHBII O xom? O uém? u T.aI. XOMSAKA HECYT B KOP3MHKE
voct 3BaTe/IbHBII Ero dopwmsr ucnosibsyrorcst mpu obpamenun | Carr, moiijieM B KIHO.
K 9EJIOBEKY.
genl [1E€PBBbIii To ke camoe, 9TO U POTUTEILHBIN; IIPOM3BOJICTBO caxapa; HeT
POIUTETBbHBII YKa3bIBAETCsI, KOIJIa Y CJI0BA BBIIEJISETCS ST
dopma gen?2.
gen2 BTOPOIt JIOXKKA, caxapy; CTaKaH sy
POANTEIbHBINA
(yacTUIHBIN)
acc2 BTODPO 3AIUCAJICST B COJIJIATHI
BUHUTEJbHBII
locl MePBBIi To ke camoe, 9TO U MPETIOKHBII; HAIIOMHUTD O JIOJITE;
MIPEJJIOXKHBIH YKa3bIBaeTCsl, KOTJIA Y CJIOBA BBIJIEJISIETCSI MOHOJIOT 0 TIKade; MICaATh
dopwma loc2. O cHere
loc2 BTOPOI sy HEro B JIOJITY; BUCHUT B
MIPEJJIOXKHBIH mkady; Bechb B cCHEry
(MecTHBIIT)

ITagex BbIIENsIETCS Y CYIIECTBUTEIBHBIX, MOJHBIX PUIATATEIHHBIX, TIOJHBIX MPUIACTHN, YUCIUTEIbHBIX U
Mectoumenuit. [lomyanTs ero MOXKHO depe3 aTpudyT case:

p — morph.parse(’xomsaxy’)[0]

- p.tag.case
’datv’

HeCT?LH;ZLapTHbIe I'paMMeMbl

B pymorphy?2 ucnosib3yiorcsi HeKOTOpbIe rpaMMeMbl, oTcyTeTByfomue B ciaoBape OpenCorpora:

I'pammema 3navenue
LATN Token cocrout u3 saruHckux Oyks (manpumep, “foo-bar” uin “MaBstab”)
PNCT ITyuxryanust (Hanpumep, , wiau |7 wm ... )
NUMB Yucao (manpumep, “2047)
IIpumep:

p — morph.parse(’...")[0]
p.tag
OpencorporaTag("PNCT’)

1.1. JloxymenTarrust
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1.2 Buytpennee ycTpoiicTBO

1.2.1 CnoBapu

B pymorphy2 ucrons3yrorest ciioBapu u3 npoekra OpenCorpora, crenuaabHbIM 00pa30M 00paboTaHHbBIE JJTst
OBLICTPBIX BBIOOPOK.

VrakoBka croBapst

Ucxonuniit cioBapb n3 OpenCorpora mpeacraBisier coboit daiiyi, B KOTOPOM CJIOBa OObEIUHEHBI B JIEKCEMbI
CJIETY FOIIMM 00pPa30M:

1

62K NOUN,anim,masc sing,nomn
exxa  NOUN,anim,masc sing,gent
eXKy NOUN,anim,masc sing,datv
exxa  NOUN,anim,masc sing,accs
exxoM  NOUN,anim,masc sing,ablt
exke  NOUN,anim,masc sing,loct
€XKU NOUN,anim,masc plur,nomn
exxeit  NOUN,anim,masc plur,gent
exxam  NOUN, anim,masc plur,datv
exeit  NOUN,anim,masc plur,accs
exxamu  NOUN,anim,masc plur,ablt
exxax  NOUN,anim,masc plur,loct

CHauaJia yKa3bIBAETCsl HOMED JIEKCEMBI, 3aTe€M IIePEeUYNC/ISOTCs (POPMBI CJIOBA M COOTBETCTBYIOIIAS WM
rpammarndeckas nadopmanust (rer). Ilepsoii dhopmoii B criucke ner HopmasbHas (hopma ciosa. B ciosape
0k0J10 400TBIC. JIEKCEM U HMJIH OT/EJbHBIX CJIOB.

Ipumeuanune: C caitra OpenCorpora st ckaumBanus jgoctynabl plaintext- 1 XML-Bepcuu ciioBapsi. B
pymorphy2 ncnonbsyercst XML-Bepens, HO (1yIst TIPOCTOTHI) TYT U Jlajiee B pUMepax MoKasaH plaintext-
dopmar. Camu ganasie B XML-Bepcuun Te xe.

Ecmm mpocro 3arpysurh Bce ciioBa m mX rpaMMaTHyecKyro mHbopMmanuio B nuToHuit list, To sto 3aitmer
npumepno 2I'6 omeparumBmoit mamsTu. Kpome toro, sta ¢dopma HeymobHa i OBICTPOrO BBIIOJIHEHUST
ollepanuii Mo aHaju3y U CKJIOHEHHUIO CJIOB.

VnakoBKa rpaMMaTHIeCKON NHMOOPMAITTN
Kaxapim rerom (ranpumep, NOUN,anim,masc sing,nomn) o6b4HO moMedeHo 60Jjiee OJHOrO CJI0Ba, (4acTo -
OYEHb MHOI'O CJIOB). XPAHUTh CTPOKY LEJIMKOM JJIs BCEX DMJIH CJIOB HAKJIAHO 110 2 IPUIMHAM:

* B IINTOHE He rapaHTUpoBaHo, 4To id(stringl) == id(string2), ecsu stringl == string2 (xorst dyHKIWMSI
intern MoxeT MOMOYB );

* CTPOKU HEJIb3s XPAHUTH B array.array, a y list Hak/iagHble pacxXopl BBIIIE, T.K. OH B IUTOHE PEAN30BaH
KaK MaCCHB yKa3aTejeil Ha OObEKTHI, [IOITOMY B CJIydae ¢ TeraMH BaKHO, ITOD KayKIOMY CJIOBY ObLIa
corocTtasjieHa mudpa, a He CTPOKA.

B pymorphy2 Bce BO3MOXKHBIE Tern XpaHsaTcst B Maccube (B list); /uist KasKI0ro CJ1oBa yKasblBaeTcsi TOJIBKO
HOMED Tera.

IIpumep:
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1

€K
exa
exy
exa
€KOM

—
;W N

exe 6
eXKU 7
exxeit 8
exxam 9
exxeit 10
exxamu 11
exxax 12

HabOp TEroB:

[[NOUN,anim,masc sing,nomn’,
"NOUN,anim,masc sing,gent’,
"NOUN,anim,masc sing,datv’,
"NOUN,anim,masc sing,accs’,
"NOUN,anim,masc sing,ablt’,
"NOUN,anim,masc sing,loct’,
"NOUN,anim,masc plur,nomn’,
"NOUN,anim,masc plur,gent’,
"NOUN,anim,masc plur,datv’,
"NOUN,anim,masc plur,accs’,
"NOUN,anim,masc plur,ablt’,
"NOUN,anim,masc plur,loct’,

|

[Tapagurmbr

Msnavanpuo B cinoBape u3 OpenCorpora HeT NOHATHA [apaJurMbl CJIOBa (Iapagurma - 9To obpasery
JUIsl CKJIOHEHW WJIM CIPsiKeHHsi cJioB). B pymorphy2 BbljesieHHBIe SIBHBIM 00Pa30M CJIOBOM3MEHHUTEJIbHBIE
apaurMbl HEOOXOAUMBI JJIsE TOTO, 9T0O CKJIOHATH HEN3BECTHBIE CJIOBA (T.K. IIPU STOM HY?KHBI 06pa3Ibl JJIs
CKJIOHEHUS ).

HpI/IMeanI/IeZ ILTIH APYyrux OHepaL[I/Iﬁ ABHO BBIJEJIEHHbIE ITapa/JIUI'Mbl TOXKE MOI'yT OBITH yﬂO6HbIMI/I, XOTd
BCe, KpOoMe€ CKJIOHEHUd HEU3BECTHBLIX CJIOB, MO2KHO ObLJIO Obl BBLIIOJIHSITE JOCTaTOYIHO 6I)ICTpO u 6e3 sABHO
BBIICJICHHBIX IIapaJauIrM.

IIpumep nCXOIHON JIEKCEMBI:

muxuit 100
Tuxoro 102
Tuxomy 105

Tume 124
norume 148

VY cs10B B 9T0i JIeKCeMe eCTh Hem3MeHseMast 9acTb (creM “Tu”), u3MeHseMoe “OKoHYaHue” U HeoOs3aTe bHbLH
“npeduxc’ (“no”). Boigenus y kaxoi dbopMmbl “okonuanne” u “npeduxc’, MOXKHO Pa3Je/UTh JIEKCEMY HA
CTeM W TabJUIy [ CKJIOHEHHA:

1.2. BuyTtpennee ycTpoiicTBO 11
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CTEM: TH
rabsimna Juist ckiaoHeHus ("okoHuanue", Homep Tera, "upeduxc"):

"XI/II‘/JIH 100 nn
"XOFO” 102 nn
"XOMy" 105 nn
"I.J_Ie n 124 nn
llme n 125 HHOII

s MHOTTX JIeKceM TaOJIUIbI /IS CKJIOHEHUS IOy Ial0TCs OANHAKOBEIMU. B pymorphy2 BeigesrenHbIe TAKAM
00pa3oM TaOJIHIIBL JJIsi CKJIOHEHUS IPUHUMAIOTCS 32 [1apaIurMbl.

“Oxonuannss” u “npedukcel’ B IapajurMax MOBTOPSIIOTCS, U XOPOMIO Obl MX HE XPAHUTH 10 MHOTY pa3 (a
elle JIydIle - CO3JaBaTh IIOMEHDIIE MUTOHBUX OOBEKTOB Jisi HUX), IIOITOMY BCE BO3MOXKHbBIE “OKOHYAHUS
XpaHSATCA B OT/EJIBHOM MAaCCHBeE, & B IMapaJiirMe YKa3bIBAETCsS TOJBKO HOMED “OKOHYaHUs; ¢ “ipedurcamu’
- TO K€ CaMOe.

B urore nosydaercs npuMepHO Tak:

55 100 O
56 102 0
57 105 0
73 124 0
73 125 1

IIpumeuanue: Ceituac Bce BO3MOXKHBIE OKOHUYAHUS TApPaIUrM XpaHsaTcs B list; Bo3MoxkHO, ObLIO OB OoJiee
adpdexrusno xpanutb ux B DAWG wuu Trie n ucnosibzoBars perfect hash myist conocrasienust nugekc <->
CJIOBO, HO Cefvac 3TO He Pean30BaHO.

JInreapuzaiuys mapaiurm

Tpoiiku “oxkoHYaHIE, HOMEDP TPaMMaTHIECKON nHpOpManun, npedukc’ B tuple XpaHUTh PACTOYUTENHHO, T.K.
9TUX TPOEK IMOJIYyYAeTCs OY€Hb MHOIO (COTHH TBICHAY), 8 KaxKJblil tuple Tpebyer JOMOIHUTELHON HaMATH:

- import sys
sys.getsizeof(tuple())
56

HOSTOMy KazK/Iad IapajgurMa YIIakKOBbIBa€TCdAd B O,ZLHOI\{eprIfI MaCCUB: CHa4aJla UJAYT BCE€ HOMEPa OKOH‘ﬂIa.HI/IIU/I7
II0OTOM BC€ HOMepa Terosn, IIOTOM BCE€ HOMepa Hpe(bI/IKCOBI

55 56 57 ... 73 73 | 100 102 105 ... 124 125|000 ...0 1
IIycrs mapagurma cocrout n3 N (opm cios; B Maccuse Oyger Torga N*3 smementos. Janubre o i-it hopme
MOXKHO TIOJIYYUTH C IMOMOINBIO WHJEKCHON apudMeTHKN: HAIPUMED, HOMEP I'PaMMATHYECKON WHMOPMAINN

11st popMel ¢ uHAEKCcoM 2 (nHmekcanus ¢ 0) Oymer exkaTh B 9JeMeHTe MaccuBa ¢ HomepoM N + 2, a HoMep
npeduKkca JJs 3TOi 2Ke POpMBI - B ajieMenTe N*2 + 2.

XpaHuTh Yncia B ATOHbeM list HAKJIAIHO, T.K. 9HUCJIa TUIA int - 3T0 TOXKe 0OBEKTHI U TPEOYIOT aAMSTH:

- import sys
- sys.getsizeof(1001)
24

IMamsars nox aucia [-5...256] B CPython Beigesnena sapanee, HO
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¢ 310 gerajb peayusanuun CPython;
* B HApaJUrMax MHOTO YUCeJ He U3 STOr0 MHTEPBAJIA;

* list B mMTOHE pean30BaH Yepe3 MacCHB yKaszaTesell, a 3HaIuT TpeGyeT JonoHuTeNbHbIe 4 nan 8 GailT
Ha 9JIeMeHT (Ha 32- u 64-6MTHBIX CHCTEMax).

IlosToMy mambble XpaHATCS B array.array U3 CTAHIAPTHON OMOINOTEKH.

Casizu MeK/1y JIeKCeMaMn

B cmosape OpenCorpora gocrymaa uHMOpPMAIHS O CBA3SIX MEXKIY JekceMamu. Hampumep, MOXKeT ObITh
CBsI3aHA JIEKCeMa, JIJIsl HHPUHUTHBA U JIeKceMa ¢ (DOPMaMU [JIarojia, COOTBETCTBYONUMU 3TOMY UH(MUHUTUBY.
W, mHanpumep, (popMbl KPATKOI'O U IIOJIHOTO ITPUJIATaTeIbHOTO.

Ora uHDOPMAIUS O3BOJSET CKJIOHATH CJIOBA MEXK/[y YacTsSMH pedd (HalpuMep, IpHdYacTue IPUBOIUTH K
[JIAroJLy).

B pymorphy2 Bce cBsi3aHHbIE JTEKCEMBI IIPOCTO OOBETMHSIIOTCS B OJTHY OOJIBIITYIO JIEKCEMY Ha JTAIle TOATOTOBKI
(KOMITHJISIIIAN ) HCXOTHOTO CJIOBAPSsT; B CKOMIIMIMPOBAHHOM CJIOBape NHMOPMAITHSI O CBS3AX MEXK/LY JIEKCEMaMH
B sIBHOM BUJIE€ HEJIOCTYIIHA.

YnakoBka CJI0B

Juist xpaneHust TaHHBIX O cyioBax uctodbsyercs rpad (Directed Acyclic Word Graph, wiki) ¢ ucrionbszoBanuem
6ubsmorek DAWG (310 06eprka Hay C++ 6ubmunorexoit dawgdic) mnn DAWG-Python (sro Hamucannast Ha
nurone peaymsarus DAWG, koropast He TpedyeT KOMIIUJISITOPa Jjis YCTAaHOBKH U paboraer Obictpee DAWG
nox PyPy).

B crpykrype manubix DAWG mekoropble obmiue yactu cIoB He jyGsupyiorcs (=> Tpefyercs MeHbIIe
namsiTi); Kpome Toro, B DAWG MOKHO GBICTPO BBINIOJIHATH HE TOJBKO TOYHBIN TIOUCK CJIOBA, HO U JPyTHUE
oIepaluu - HallpuMep, MOUCK 10 IPeMUKCY UJIU OUCK C 3aMEHAMHU.

B pymorphy2 8 DAWG nomemaiorcst He caMu CJIOBa, a CTPOKHU BHJIA
< CJIOBO> < Pa3/eIUTENb> <HOMEP TMapPaIUTMbI> < HOMEpP (DOPMBI B TTAPaIITIMe >

ITycrb, nyst mpuMepa, y HAC €CTh ¢JIoBa (B CKOOKAX - JIOIyCTUMBIE Pa3bopbl, OIpe/esIsieMble apaMu “HOMeD
napaurMbl, Homep GopMbl B Tapagurme’”).

asop (3, 1)
éx (4, 1)
nsopruk (1, 2) u (2, 2)
éxuk  (1,2) u (2, 2)

Torma oru OyayT 3aKOAMPOBAHBI B TaKoil rpad:
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DTOT MOIXOJ MO3BOJISET SIKOHOMUTE NAMSITh (T.K. KAK CAMH CJIOBA, TaK ¥ JAHHBIE O MAPAJUIMax U WHIEKCaX
ckumarorest B DAWG), + aJropuTMbl yIpomaTest: HalpuMep, JJisl Oy YeH sl BCeX BO3MOXKHBIX BADUAHTOB
pa3bopa cJIoBa JIOCTATOYHO HAWTH BCE KJIIOUU, HAYMHAIONINECH C

<CJIOBO> < Pa3aeJUTesb>

— a 9Ta onepanys (IOUCK Bcex Kiodeil 1o npedukcy) B ucnosib3yemoii peanusaruu DAWG mocrarouno
adpdekTuBHas. Xpanenue cjioB B DAWG nosBosisier Tak»Ke 6BICTPO U MPABUIBHO 00pabarbiBaTh OYKBY “€7.

IIpumeganne: Ha camom mene rpad Oymer HEMHOrO He TaKOi, T.K. TEKCT Kojupyercs: B utf-8, a 3madenust
B base64, u mosToMy y3J10B OyaeT OOJIbINe; [T MOIy9IeHns OMHON OYKBBI HIH IU(Pbl MOXKET TPeOOBaTHCs
COBEPIIUTH HECKOJIBKO IIEPEXO/IOB.

Komupoeka utf-8 wucnosbsyercss ms-za Toro, dro kojek utf-8 B mmToHe B HECKOJBKO pa3 ObicTpee
omaobaiiTooro cpl251. Komuposka mmdpp B base64 - Toxke meranb peaymsarnun: C-+-+ Oubamoreka, Ha
koropoit ocHoBan DAWG, momepKuBaeT TOJBKO HY/JIb-TEPMUHUPOBAHHBIE CTPOKH. DBaitt 0 cumraercs
3aBepIIIEHNeM CTPOKH W He MOXKET MPUCYTCTBOBATH B KJIIOUE, & JJIsI JBYXOANTOBBIX TEJIBIX YUCIIEN CJIOKHO
rapaHTUpPOBATh, IYTO 00a OaiiTa HEeHyJeBbIE.

IIpumeuanne: Ilogxom MOX0XK HA TOT, 9YTO OMUCAH Ha a0t.TU.

Wrorossrit hopmar JaHHbIX

Tabsmia ¢ rpaMMaTIIecKoil nHMOpPMAaIeit

[tagl’, 'tag2’, ...

tag<N> - rer (rpammarudeckas undopmanus, Habop rpammen): Hanpumep, NOUN, anim,masc sing,nomn.

ror Maccus 3anuMaer rae-to 0.5M mamsaTn.

ITapamurmer

paradigms = |
array.array("<H", |
suff _idl, .., suff idN,
tag idl, .., tag_idN,
pref idl, .., pref idN
])7

array.array("<H", |

b

suffixes = [’suffix1’, ’suffix2’, ...]
prefixes = ['prefix1’, 'prefix2’, ...]

suff id<N>, tag id<N> u pref id<N> - 370 uHIeKCHI B TaOIMIAX C BOBMOXKHBIME “oKonuanusmu’ suffixes,
rpaMmaTndeckoil nadopmaimeii (tTeramu) u “npeduckamu’ prefixes cOOTBETCTBEHHO.

TTapagurmer u COOTBETCTBYIOIINE CIUCKY “OKOHUYaHU u “npedukcoB” 3aHnMaioT npuMepro 3-4M mamsTn.
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CiioBa

Bce cioa xpansitcs B dawg.RecordDAWG:
dawg.Record DAWG

‘word1’: (para_idl, para_indexl1),
'wordl’: (para_id2, para index2),
'word2’: (para_idl, para_index1),

B DAWG »sra undopmanus 3anuMaer npumepno 7M mamsTa.

Astropur™ pazbopa 1o cJIoBapio

C ormcaHHO BBINIE CTPYKPYTO# CI0Bapsi pa3dbUpaTh M3BECTHBIE CJIOBA JOCTATOYHO mpocTo. Koj Ha muTone:

result — ||

# WMmem 8 DAWG co ciioBamMu Bce KJIIOUM, KOTOPbIe HAYHHAIOTCS
# ¢ <CJIOBO><sep> (06xomom 1o rpady); u3 93Tux KIoveil (13 Toro, 9to 3a <sep>)
noydaeM cimcok koprexeit [(para_idl, indexl), (para_id2, index2), ...].

“‘r

# RecordDAWG wu3 6ubmmorek DAWG min DAWG-Python ymeer sro nenarn
# onHOl KOMaH[IOH (C BO3MOXKHOCTBIO HEYETKOI'O IOMCKA it OyKBbI B):

para_data = self. dictionary.words.similar _items(word, self. _ee)

# fixed _word - 370 c10BO € HcHpaBieHHON OyKBOit E, mj1st Koroporo ObL1
# nposejien pas3doop.

for fixed word, parse in para_ data:
for para_id, idx in parse:

# mo uadopmMalun 0 HoMepe MapaJurMbl 1 HOMEPE CJI0Ba B
# mapaaurMe BOCCTAHABINBAEM HOPMATBHYIO (POPMY CIOBA U
# TpPaMMATHYECKYIO HHMOPMAIIHIO.

tag = self. _build_tag info(para_id, idx)
normal form = self. build normal form(para_id, idx, fixed word)

result.append(
(fixed _word, tag, normal form)

HaCTOHIlLHfI KO/l HEMHOI'O OTJIM9aeTCd B JIeTaJIdAX, HO CYThb Ta 2Ke.

T.xk. mapaaurMbl 3allaKOBaHBI B JIMHEHHBI MaCCUB, TPEOYIOTCS JIOTOJHUTE/bHBIE IMMATrW JJisl [TOJIYIeHUsI
nmauabix. Meroy, build tag info peanuzosan, Hanpumep, BOT Tax:

def build tag info(self, para_id, idx):

# ToJTy9aeM MaCCHB C JAHHBIME T1apaJuTrMbl
paradigm = self. _dictionary.paradigms|[para_id|

# MHJIEKCBHI IPaMMaTHIeCKON MH(MOPMAIUA HAYUHAIOTCS CO BTOPOIl TpeTn
7 MaccuBa € IapajiurMoi
tag info offset — len(paradigm) // 3

1.2. BuyTtpennee ycTpoiicTBO 15
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IOJIyYaeM MCKOMBIN MHJIEKC
tag id = paradigm[tag info offset + tag id index]

BO3BpAIlAeM COOTBETCTBYIONLYIO CTPOKY U3 TabJIUIBI ¢ IpaMMaTHIecKoil nuudopmMarmeit
return self. dictionary.gramtab[tag id]

ITpumeuanwne: [ljst pa3bopa CJIOB, KOTOPBIX HET B cJioBape, B pymorphy2 ectb IpejcKasare)ib.

PopMaT XpaHeHUs CJA0BAPS

Wrorosslit cioBaps mpeacrasiiseT coboit manky ¢ daiimamun:

dict/
meta.json
gramtab-opencorpora-int.json
gramtab-opencorpora-ext.json
grammemes.json
suffixes.json
paradigm-prefixes.json
paradigms.array
words.dawg
prediction-suffixes-0.dawg
prediction-suffixes-1.dawg
prediction-suffixes-2.dawg
prediction-prefixes.dawg

Qaiisibl .json - oObIYHBIE json-jaHHble; .dawg - 3r10 jBoumuHbiil dopmar C++ 6ubsmoreku dawgdic;
paradigms.array - 3T0 MaCCUB YUCEJI B JIBOUYHOM BUJIE.

Ipumeuanne: Ecsu Bbl BApyr numiere Mopdosorndeckuii anaau3arop He Ha nurone (u hpopMar XpaHeHus:
JIAHHBIX YCTPAWBAET), TO BIOJHE BO3MOXKHO, YTO OyJer IIPOIIE HUCIOJIb30BATH 3TH IIOJIOTOBJICHHbIE
caoBapu, a He KoHBepTHpoBaTh cyoBapu n3 OpenCorpora ermie pa3; HUUIEro CHernuduIHOro Jjisi TUTOHA B
CKOHBEPTUPOBAHHBIX CJIOBAPSAX HET.

XapaKTepuCTUKH

[Tocste mpuMeHeHUsT OIMMCAHHBIX BBIIIE METOI0B B pymorphy2 cjoBapb CO BCEMU COILY TCTBYIOMIAMH JTAHHBIMEI
zaHuMaeT OkoJio 15M6 oneparmBHON IamsiTu; CKOpocThb pasbopa - mopsiiaka 50..150 teic cioB/cek. s
CpaBHEHUS:

* B mystem cjaoBapb + kox 3anumaer okosio 20M6 oneparusHoiil namaru, ckopoctb > 100TbIC. €JI0B/ CeK;

* B lemmatizer uz aot.ru ciaosaps 3anuMaer 9M6 mamsaTu (Cys 0 JAHHBIM OTCIO/A), CKOPOCTh > 200ThIC
CJIOB/ CEK.;

e B BapuaHTe MOpd. aHAIU3aTOPa HA KOHEYHBIX aBTOMATaX C IUTOHOBCKOI 00epTKoit K openfst
(http://habrahabr.ru/post/109736/) coobaercs, aro ciosapb 3anuman 35/3 = 11M6 nocse cxkaTus,
CKOPOCTD TIOPSJIKA 2 THIC CJIOB/CEeK 0€3 OITUMU3AIIMIA;

* HANUCAHHBI HA IIUTOHE BapuaHT MODP(d. aHAIM3ATOPa Ha KOHEYHBIX aBToMarax (aBrop - Konstantin
Selivanov) Tpe6osast mopsizika 300M6 naMsiT, CKOPOCTh MOPSIIKA 2 THIC. CJIOB/ CEK;

B pymorphy 0.5.6 OJHOCTBIO 3arpyKEHHBI B IIAMSITD CJI0BAPb (ITOT BAPUAHT TaM HE JOKYMEHTHDOBAH )
zanumaer nopsaka 300M6, ckopocThb mopsiaka 1-2ThIC CI0B/CeK.
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e MAnalyzer v0.1 (ocHoBaHHBII Ha ajropurMax u3 pymorphyl, Ho Hamucamweii Ha C++ u ¢
ucnosb3oBanneM dawg) TOBOPSIT, UTO CKOPOCTh pasbopa 900THIC €I0B/ceK IpH NOTPEGIEeHNN TaMSITH

40Mb;

* B 1epBOM BapuanTe dhopmaTa ciaoBapeil pymorphy2 (or KOTOporo si 0TKas3ajicsi) HoJIydasach CKOPOCTh
20-60teIc cooB/cex mpu 30M mamsarn win 2-5 TeIC €108/ cek npu SM6 mamsaTH (IIpeacKa3aresb TaM He
OBbLI peaan30BaH).

e oborumars C/C++ peanmsanuu y pymorphy2 Her; mejgb - CKOpOCTh 0azoBoro pasbopa
JOJKHA OBITH JIOCTATOYHON it TOro, d4Tob “mpomBuHyThle’ omeparuu paboragu ObicTpo. Mue
kaxxercd, 100 teic. cioB/cek wmum 300 THIC. C€JIOB/CEK - 9TO HE OYECHb BaXKHO JUIS MHOIUX
3a7ad, T.K. HAKIaJHbIE PACXOAbl Ha 00paboOTKy ¥ TpHMeHeHHe pe3yJbTaToOB pa3bopa BCe paBHO,
cKopee Bcero, “chenar’ Ty pasHuiy (OCOGEHHO TIpM WCIOJIB30BAHUM W3 [HUTOHBETO KOJIA).

IIpenyupexaenne: Nudopmarius B 3TOM pas3jiesie HEMHOTO yCTapeJia.

1.2.2 Ilpenckazaresnb

B Tex ciaydasix, KOIJIa CJIOBO HE HOJIydYaeTcsi HafiTu IPOCTHIM IIOUCKOM II0 CJIOBapIo (¢ yueTom OyKBbI “€7), B

JE€JI0 BCTYIIAET NMPEeaCKA3ATeb.

IIpesnckazaresns ocHOBaH HA HJEE O TOM, YTO €CJIU CJIOBA B PYCCKOM $SI3bIKE OKAHYUBAIOTCS OJUHAKOBO, TO U
bopMy OHU HMEIOT, CKOPEee BCEro, OJINHAKOBYIO.

TIpumeuanue: AJropuTM™ IpeICKa3aHUs B OCHOBE CBOEH MOXOXK Ha TOT, YTO OMKMCAH Ha aot.ru, U Ha TOT, 9TO
puMeHsieTcs B pymorphyl, HO oT/im9aeTcs B IeTAISX U COMEPKUT JOMOJHUTE/IHHBIE SBPUCTUKH.

g npejickazaTesis peaJu30BaHbl 2 AJITOPUTMA IIPEJICKA3aHUs, KOTOPble PA0OTAIOT COBMECTHO.

Ilepsrrit mojixo1: oTcevenue MpeduKCOB

Ecnu 2 cnoBa ormmyarorcst TOIBKO TEM, 9TO K OJIHOMY U3 HAX YTO-TO IIPUIKACAHO CIIEPEH, TO, CKOPee BCEro,
U CKJIOHSITHCS OHU OYIYT OJIMHAKOBO.

DT0 0COOEHHO CIIPABE/JINBO B TEX CJIyUasiX, KOIJIA 3TO “9TO-TO” - OJMH U3 U3BECTHBIX CJIOBOOODPA30BATEIHHBIX
upedukcos (Hanpumep, “komka’ - “rceBgokomka’).

B pymorphy2 xpanurcsa ne6osbmioii cincok rakux npeduxcos (nanpumep, “we”, “amtu’, “ncesmo’, “cyuep”
“ABY” M T.J.); €C/IM CJIOBO HAYMHAETCSI C OJHOIO U3 TaKuX HPedUKCOB, TO HPEMUKC OTCEKAETCs, a OCTATOK
repeiaeTcs Ha pa3bop.

Eciu ciioBo He HaunHAETCS ¢ TAKOTO IpedHUKCa, TO AHAJIN3ATOP BCE PABHO IPOOYeT Pa30bpaTh CJIOBO IIyTeM
oTcevyeHns mpeduKca: CHAYaAJIa OH TPOOyeT CINTATH OJIHY MEPBYIO OYKBY CJIOBA IPEMUKCOM, TOTOM 2 ITEPBBIX
OyKBbI U T.JI., ¥ OBITAETCS IIPU ITOM AHAJIU3UPOBATDH TO, YTO OCTAJIOCH (ITO JIEJIAETCs TOJIBLKO JJId He OYeHb
JUIMHHBIX IPebUKCOB U HE OYEHb KOPOTKUX OCTATKOB).

Bropoit mojixo: mpejickazanue Mo KOHITY CJIOBa,

B II0AXO0J€e C OTCeYCHUEM Hpe(be/IKCOB €CTh ABa NPUHIUIINAJIbHBIX OI'DAHUYICHUA:

* pa3bop He JOJDKEeH 3aBUCETh OT IpeduKca (YTO HEBEPHO Il CJIOBOM3MEHUTENIbHBIX IIpebUKCoB “no” u
“Han”, KOTOpBIE 00PA3YIOT (POPMBI IIPUIATATEBHBIX );

° MOp(bOJIOFI/I‘{eCKI/IfI AHaJIN3aTOp JOJI2KEH YyMETb pa36I/IpaTb OpaByYIO 9aCTb CJIOBa (HyTeM IIOUCKa IIO
CJIOBApPIO WJIH €IIe K&K—TO) - IIpaBasd 9aCTb CJIOBa OJOJI2KHa UMEThb KaKOM-TO CMBICJI caMa II0 cebe.
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Pazbop mHOrmX c/ioB HEMb3s1 MpeacKa3aTh, OTcekas mpedurc n paszdupas ocrarok. Hampumep, XoTesoch
ObI, 9T0O ecam B cjoBape OBLIO CJI0BO “KOIIKa’, HO He ObLIo “MomKka’ m “omrka’, Ha OCHOBE CJIOBApPHOIO
cJI0Ba “KOINKa” AHAJIM3ATOP CMOT OBl IIPE/IIOJIOKUATh, KAK CKJIOHAETCH “Morika” (T.K. OHU 3aKAHIMBAIOTCS
OJIHAKOBO).

s Toro, 4rod mpeacKasbiBaTh (OPMBI CJIOB IO TOMY, KaK CJIOBa 3aKAHYUBAIOTCs, NIPU KOHBEPTAIIUN
ciosapeit crpoutcss DAWG co BceMH BO3MOXKHBIMU OKOHYAHUSIMEU CJIOB (B JAHHBIE MOMEHT - OT
OMHOOYKBEHHBIX JI0 NATHOYKBEHHBIX); KayKJIOMY OKOHYAHWIO COIOCTABJISETCS MACCHB C BO3MOXKHBIMU
BapUaHTaMU Pa3zbopa CJIOB ¢ TAKAMU OKOHYAHUSIMU.

Cxema XpaHEHHUs [I0XO0XKa HA Ty, 9TO B OCHOBHOM cJIoBape (CM. pa3fest YIIaKoBKa CJIOB), TOJIBKO
* BMECTO CaMMX CJIOB XPaHATCHA BCe UX BO3MOXKHBIE OKOHYAHU;

* K HOMEDPY MapaJIurMbl U WHJEKCY (DOPMBI B IapaurMe JI006aB/IsieTCs ele “IpoyKTUBHOCTE JTAHHOI'O
[IpaBUJIa - KOJIMIECTBO CJOB B CJIOBape, KOTOPbIE NMEIOT JIAHHOE OKOHYAHHME U PAa30dUPAIOTCs JTAHHBIM
obpazom.

<KOHeI CJI0Ba> < Pa3/IeJUTeNb> <IIPOJLYKTUBHOCTb> <HOMEp MapaJUrMbl> <HOMep (DOpMBI B mapaurme >
Ecan gna kaxoro “okonvanus’”’ XpaHUTh BCE BO3MOXKHBIE BAPUAHTHI Pa300pa, TO MOy IUTCs 3aBEJIOMO MHOT'O

JIMIITHUX (O‘IeHb l\la.HOBepOHTHI)IX) IpaBuUJI. HOSTOIVIy CKPUIIT KOMIIMJIAIIAN CJIOBApPA yMeEET OTCEKaTh IIpaBUJIa
II0 HECKOJIbKUM KPUTECPUAM:

* mapaanrMa  JOJKHA ~ OBITH  “TIPOAYKTHBHOI: B  cjJoBape JIOJ)KHO HWMETbCS  XOTd OBl
min_paradigm popularity siemm, pazdbupaeMbIX 110 3TON Hapa urMe;

¢ “OKOHYAHUs’ JIOJIKHBI OBbITh PACIPOCTPAHEHHBIMHU: B CJIOBape JOJKHO WMETbCsl XOTs OBl
min _ending freq cj0B, KOTOpbIE 3aKAHIMBAIOTCS TAK;

e BapmaHT pa3dbopa JO/KEH ObITh MOMYJISIPHBIM: JJIs JTAaHHOTO OKOHYAHWS JJIs KaXKIOH YacTH pedn
OCTaBJIIEM TOJIBKO CaMbl€ IOIYJIsIPHbIE BAPUAHTHI pa3bopa;

ITo ymosrqanuio min_paradigm popularity == 3, min_ending freq == 2.

Paszbop cBomuTes K moncky HauboJsiee JIIMHHOM MpaBoil yacTu pazbupaeMoro cjioBa, Koropas ectb B DAWG
C OKOHYaHUAMMN.

Kpome toro, juisi kaxioro ciaosousmenuresnboro upedukca (II0, HAU) Toyno Tak ke crpourcs erie
mo onaomy DAWG; ecim €JI0BO HAYMHAETCSI C OJIHOTO M3 ITUX NPEePUKCOB, TO aHAIU3ATOD 100ABIISAET K
pe3yJIbTaTy BapUaHThI [IPEICKA3aHUs, OJyYeHHbIE TOUCKOM 0 cooTBeTcTByIomeMy DAWG.

IIpumevanne: Tepmun “oxkonvyanune”’ TyT ymoTpebsisieTcss B CMBICE “IpaBasl 9acTb CJIOBA OIPEIETICHHON
JIUHBL; OH He UMeeT OTHOIIEHUS K “IKOJBHOMY  OIpeeeHnIo; KPOMe TOTO, TYT OH He UMEET OTHOIIECHUS
K “OKOH4YaHHAM B HapaJ urMax.

Orpanundenre Ha YaCTH peUn
B pycckom s3bIKe He BCe YaCTU PEYU IPOYyKTHUBHBIE: HAIPUMED, HEJIb3s IPUIICATL YTO-TO K IIPEJJIOrY,

4T00 IOJIyYUTH JIPYTOil IIPEJJIOr; BCe IPEJJIOIH €CTh B CJIOBape, U IIPEeJICKa3blBaTh HE3HAKOMBIE CJIOBA KaK
IIpe/IJIOTH HENPABUJIBHO. Takue BapHaHTHI IIPEJICKa3aHNs OTOPACHIBAIOTCS ITPE/ICKA3aTEIEM.

CiroBa, 3anucannbie depe3 meduc

IIpenynpe:xxnenmne: Pazbop cjioB, 3amncaHHbIxX depe3 meduc, erne He peaan30BaH.
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CoprupoBKa pe3y/ibraToB pasbopa
IIpu mpeackazanuy MO KOHILY CJIOBA PE3YJIBTATHI COPTUPYIOTCH 10 “IPOMYKTUBHOCTH BapuaHTOB pasbopa:
HanboJiee TPOIYyKTUBHBIE BADUAHTHI OYIYT IT€PBBIMHU.

Jpyrumu cioBaMu, BapuaHTBI pa3bopa (= HOMepa MapaJurM) YHOPSJIOUEHBI [0 9aCTOTe, ¢ KOTOPOH 3TH
HOMEpa MapaJIn'M COOTBETCTBYIOT JIAHHOMY OKOHYAHMUIO JJI JAHHOHM YacTH pedd - 0e3 ydera JaCTOTHOCTHU
110 KOpPILyCY.

DKCIEPUMEHTAJILHOrO IIOATBEPKACHNA ITPABIJIBHOCTH 3TOTO HOAX0/Ia HET, HO “UHTYUIUS TYT TAKad:
)

1. HaM He BaXXHO, KaKie CJI0Ba B KOPILyCe BCTPEYAIOTCS YaCTO, T.K. IIPEICKA3aTEIb PAO0TAET [IJIsl PEIKUAX
CJIOB, U PeJIKHe CJIOBa OH JIOJI?KEH IIPe/ICKa3blBaTh KaK peJlKue, & He KaK PacIpOCTpaHEHHBIE;

2. nys “IIMHHOTO XBOCTa 9aCTOTHOCTH B KOPITyCce KOHKPETHBIE ITU(PHI UMEIOT He 0YeHb MHOTO 3HAYECHUS,
T.K. QIAYKTyaruu o4eHb Oosbimue, “addert xobbuta” u T.1.

3. C jmpyroif CTOPOHBI, BaKHO, KaKWe MAPAJUTMbI B PYCCKOM sI3bIKe 0OJiee MPOJYKTUBHBIE, KaKWe
MTOPOXKTAIOT OOJIbIIE CJIOB.

HOSTOI\ly HCIIOJIB3YyEeTCA IaCTOTHOCTD IIO IIapaJurMaM, IIOJIy9eHHas NCKJ/JAIOYUTEJIbHO U3 CJI0BapPd.

IIpumevanne: B macTosAmuit MOMEHT PE3y/IBTATHI COPTUPYIOTCS TOJBKO [P MIPEICKA3AHUN 10 KOHILY CJIOBA.
Pazbopnr st cotoBapHBIX CJOB W Pa3dOpbl, MpeACKa3aHHbIE MyTeM OTCEYeHUs MPEeMUKCa, CIEeIHATLHBIM
obpaszoM ceiiyac HE COPTUPYIOTCS.

OrueHKY JIj1si BApUAHTOB pa3bopa
pymorphy2 npunmceiBaeT KaxKIoMy Bapuanty pastopa uuciao (0.0 < x <= 1.0); 970 4uCI0 MOKET CIIyZKUTh
OIIEHKO}l TOr0, HACKOJIBKO aHAJIN3ATOD yBEPEH B JIAHHOM BapHaHTe pasdopa.

Hanpuwmep, onenka 1.0 o3HavaeT, 9T0 CJI0BO HailjieHO B cioBape, a onenka 0.001 OyaeT cBUIETEILCTBOBATD O
TOM, UTO 9TO PEJKWil BApUAHT pa300pa, IPEJIOKEHHBII IPEICKA3aTEIEM.

IIpenynpexaenne: DTo OUEHb IKCIEPUMEHTATIHHAS BO3MOXKHOCTD.

OLleHKM HE CTOUT pacCMaTpPUBATh KaK 3HAYEHUsI BEPOSITHOCTE(l NpaBujibHOCTH pa3dbopa. Bojiee Toro,
HUKAKWUX MOTBEPXKJICHUN CBsI3U BEPOSITHOCTU ITPABUILHOCTH pa300pa C OIEHKO MpeICcKa3aTesIs Y MEHs
TOXKe HeT; “Ko3(hMUIUEHTH’, Ha OCHOBE KOTOPBIX BBIYUCJISIOTCS OIEHKHU, BHIOPAHBI BPYYHYIO JOCTATOYIHO
IPOU3BOJIHHO.

1.2.3 Byksa E

Eciu He ynapsarbcd B KpailHOCTHM, TO MOXKHO CYHATATh, YTO B PYCCKOM $3bIKEe yIoTpebsgenue OyKBbI ‘€’
b )

JIOIIyCTHMO, HO He 00si3aTe/IbHO. DTO O3HAYAET, YTO KaK B MCXOIHOM TEKCTE, TaK U B CJIOBApsAX OHA MHOIIA

MOKET OBITh, 8 MHOTJIA €€ MOXKET He OBbITh.

B pymorphy2 cunraercs, uro:

* B csioBapsx ynorpebienue 6yksbl ‘6”7 obsa3aTesbHo; ‘e’ BMecTo “67 (kak u ‘€7 BMecro “e”) - aro ommbKa

[APN2) [352%%}

B cioBape. lubiMu ciioBamu, “e€” u “é” B cJIOBapsix - JBE COBCEM pa3Hble OYKBHI.

* B rekcrax/ciioBax, KOTOPbIE MOJAIOTCA HA BXOI MOP(OIOTIIECKOr0 aHAIN3aTOPA, YIOTPebIeHre Oy KBbI
“8” meobsizaresnbuo. Hamnpumep, ciioBo “ozepa’” m0JKHO ObITh pasobpano u Kak “(Her) ozepa’, u Kak
“(rry6okne) o3épa’.
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ITpumeuanue: IIpu sToM BXOIHOE CI0BO “03Epa” OyIeT OJHO3HAYHO pa3o6paHo Kak “(riry6okue) o3épa’.

Jeramu peanuzainu

x99 [I9NE (15532

“HawBHbII” TOIXO - 9TO TeHepallnsl BCe BApPUAHTOB BO3MOXKHBIX 3aMeH ‘€’ Ha ‘€’ BO BXOIHOM CJIOBE M

MIPOBepPKa BCEX BAPMAHTOB IO CJIOBapio. B pycckom s3bike “‘€” - OvUeHb pacupocTpaHeHHAs OyKBa, U MHOIO

CJIOB, Tjie “e” BCcTpedaeTcsi HECKOJIBKO pa3. Harpumep, jyist cjioBa ¢ 3 GykBamu “€” Hy?KHO CreHepUpOBaTh ellle
7 BAPMAHTOB CJIOBA - BMECTO 1 IIPOBEPKH 110 CJIOBAPIO HY2KHO ObLIO Obl BBIIOJHUTD 8 (+ BpeMs Ha MeHEPALUIO

BapHUAHTOB CJIOB).

IIpu pazbope pymorphy2 mcmosb3yeT Apyroil mMOAXO - BCE CJIOBA XPaHATCS B rpade, u mpu odxoae rpada
KpoMe HalpaBjeHuit ‘€’ KaxKapiii pa3 erne mpobyercs uampasienue ‘€. IIpum 3ToM B HCXOIHOM KOJE Py-
morphy2 sroro obxosa rpada B siBHOM Buje HeT, T.K. 6ubamoreku DAWG u DAWG-Python camu ymeer

MIPOMU3BOJIUTD “TMOMCK C BO3MOXKHBIMU 3aMeHAMU .

“Haupnbiit” monxosn B pymorphy2 ucmob3yercs: TOJbKO B CKPUIITE TeHEPAINN JAHHBIX JJIsI aBTOMATHIECKIX
TecToB (ITOOBI 06ECIIeYNTD IIEPEKPECTHYIO [IPOBEPKY ).

IIpumevanune: Ilo oreHKaMm, IOJAYYEHHBIM B Hadaje pa3paboTKH (KOTOPbIe, COOTBETCTBEHHO, MOTYT OBITH
HEBEPHLIMHU JIJI TEKyIueil Bepcun), mojzep:kka Oyksbl “6” B pymorphy2 zamensiia pastop ma 10-40% (B
3aBUCAMOCTU OT UHTEPIIPETATOPA).

1.3 Pasznoe

1.3.1 Ucropusa n3zmenennii
0.3 (2013-03-11)

¢ pedaKTOPHUHT: Telepb IPU HEOOXOAMMOCTA MOXKHO JOIMUCHLIBATH CBOM “marn’ MOPQOIOTHIECKOTO
anasm3a (“npejickasarenn’) 1 KOMOMHUPOBATD UX C CYIIECTBYIONMMU (JOKyMEHTAIUs II0Ka He TOTOBA,
u API MoxkeT OMEeHsIThCS );

* Ha BX0J| Gosiblle He 00sI3aTENbHO II0JIaBaTh CJIOBA B HUXKHEM perucTpe (HO Ha BBIXOJE IIPH 3TOM
PETrUCTp COXPAHATHCH He 00s13aH - ucronb3yiite dyuknuio pymorphy2.shapes.restore word _case, eciiu
Tpebyercsi BOCCTAHOBUTDL PETUCTD [OJIYYEHHBIX CJIOB);

* YIIYUIIEHO IIPEJICKa3aHie HEU3BECTHBIX CJIOB II0 CJIOBOOOPA30BaTENbHBIM IpedukcaM (yuuThIBAETCS
GoJbIiie TaKuX IPedUKCoB);

* peanu3oBaH pa30op (U CKJIOHEHUE) CJIOB ¢ neducamu;

* pe3yJbTaThl pa3dopa Terephb BKIIIOYAIOT B cedsi MOTHYIO HHMOPMAIUIO O TOM, KaK CJIOBO Pa30MPaJIOCh;
najgmane para_id u idx npu sToM GoJibiite He 00S3aTeEIHHO;

e aHaJM3aTOp Tenepb ormedaer myHKTyaruo rerom PNCT, yucia - terom NUMB, ciioBa, 3anucannbie
saruauneil - rerom LATN;

* VIyHIIEHO NPEeJCKA3aHKe [0 Hen3BecTHOMY Ipedukcy (1obaBieHo orpanudeHue 1o rpammeme Apro);
* YIyYIIEHWs] B TECTaX U GEHIMAPKAX;
¢ yupasen arpubyt morph.dict meta (ucnonbadyitre morph.dictionary.meta);

* yurajien (Bo3MoxHO, BpeMenno) mero, MorphAnalyzer.inflect (ucnosssyiite meron inflect y pesyssrara
pa36opa);
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¢ yuanen meron MorphAnalyzer.decline (ucmosb3syiite parse.lexeme);
* ymajieHo coiicrBo Parse.paradigm.

B pesyaprare 9THX mM3MeHEHWMIT yIIydmIAIOCh KAa4eCTBO pa3bopa, KAaIeCTBO CKJIOHEHUS W BO3MOYKHOCTH IIO
pacumpenuto 6ubanoreku (BTY JJId HACTPOIKY 110/ KOHKPETHYIO 33144y ), HO CKOPOCTh PaboTh “u3 KopooKu”
110 cpaBHeHUIO ¢ (.2 CHU3UIAaCh IPUMEPHO HA TPETh.

0.2 (2013-02-18)

* VIIydIlleHUs B IIPEJICKA3aTese: yIeT CJIOBOM3MEHUTETHbHBIX TPEe(UKCOB;

* YIydIEeHWs B IIPeJICKa3aTese: PABHOIEHHBIE BADUAHTHI pa360pa He 0TOPACHIBAIOTCS;
* M3MEHEHA CXeMa IIPOBEPKHU COBMECTUMOCTHU CJIOBapeif;

» usmenen dopmar ciaoBapeil (HykHO 06HOBUTH pymorphy2-dicts g0 2.0);

e mobapieno cBoiicTBo Parse.paradigm.

0.1 (2013-02-14)
Ilepsoiit anbda-penns. PenmmsoBana ocHoBa: 3(h@EKTUBHBIN pa3bop M CKJOHEHHE, OOHOBJIEHHE CJIOBapeif,
[TOJTHAST TIOJJEPXKKA OYKBHI €.

Muorue Bemu, KoTopble ObLIM JOCTyIHBI B pymorphy, moka we paboraior (pasbop cios ¢ geducoMm, paséop
dammmii, mojepxkka mabnoHo django, yruanTsl u3 contrib).

Kpowme Toro, API noka He 3abUKCHPOBAH U MOYXKET MEHATHCS B HOCJIEYIONINX PEIUu3ax.

1.3.2 API Reference (auto-generated)
Morphological Analyzer

class pymorphy?2.analyzer.MorphAnalyzer(path=None, result _type=<class ‘pymor-
phy2.analyzer.Parse’>, units=None)
Morphological analyzer for Russian language.

For a given word it can find all possible inflectional paradigms and thus compute all possible tags and
normal forms.

Analyzer uses morphological word features and a lexicon (dictionary compiled from XML available at
OpenCorpora.org); for unknown words heuristic algorithm is used.

Create a MorphAnalyzer object:

import pymorphy?2
- morph = pymorphy2.MorphAnalyzer()

MorphAnalyzer uses dictionaries from pymorphy2-dicts package (which can be installed via pip install
pymorphy2-dicts).
Alternatively (e.g. if you have your own precompiled dictionaries), either create PYMOR-

PHY2 DICT PATH environment variable with a path to dictionaries, or pass path argument to
pymorphy2.MorphAnalyzer constructor:

- morph = pymorphy2.MorphAnalyzer(’/path/to/dictionaries’)
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By default, methods of this class return parsing results as namedtuples Parse. This has performance
implications under CPython, so if you need maximum speed then pass result type=None to make
analyzer return plain unwrapped tuples:

- morph — pymorphy2.MorphAnalyzer(result _type—None)

DEFAULT_ UNITS = [<class ‘pymorphy2.units.by lookup.DictionaryAnalyzer’>, <class ‘pymorphy2.units.by _shape
ENV_ VARIABLE = wPYMORPHY2 DICT PATH’

TagClass

classmethod choose dictionary path(path=None)

get lexeme(form)
Return the lexeme this parse belongs to.

iter _known word parses(prefix=u’*)
Return an iterator over parses of dictionary words that starts with a given prefix (default empty
prefix means “all words”).

normal forms(word)
Return a list of word normal forms.

parse(word)
Analyze the word and return a list of pymorphy2.analyzer.Parse namedtuples:

Parse(word, tag, normal form, para_id, idx, _estimate)
(or plain tuples if result_type=None was used in constructor).
tag(word)

word _is _known(word, strict _ee=False)
Check if a word is in the dictionary. Pass strict ee=True if word is guaranteed to have correct
e/8 letters.

IIpumeganne: Dictionary words are not always correct words; the dictionary also contains incor-
rect forms which are commonly used. So for spellchecking tasks this method should be used with
extra care.

class pymorphy?2.analyzer.Parse
Parse result wrapper.

inflect(required _grammemes)

is__known
True if this form is a known dictionary form.

lexeme
A lexeme this form belongs to.

normalized
A Parse instance for self.normal form.

Analyzer units

Dictionary analyzer unit
class pymorphy2.units.by lookup.DictionaryAnalyzer(morph)
Analyzer unit that analyzes word using dictionary.
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get lexeme(form)
Return a lexeme (given a parsed word).

parse(word, word lower, seen parses)
Parse a word using this dictionary.

tag(word, word lower, seen_tags)
Tag a word using this dictionary.

Analogy analyzer units This module provides analyzer units that analyzes unknown words by looking at
how similar known words are analyzed.

class pymorphy2.units.by _analogy. KnownPrefixAnalyzer(morph)
Parse the word by checking if it starts with a known prefix and parsing the reminder.

Example: nicesyiokorika -> (1cesio) + Komka.

class pymorphy2.units.by analogy. KnownSuffix Analyzer(morph)
Parse the word by checking how the words with similar suffixes are parsed.

Example: 6yraBkars -> ...BKaTh

class FakeDictionary (morph)
This is just a DictionaryAnalyzer with different _ repr

class pymorphy2.units.by _analogy.UnknownPrefix Analyzer(morph)
Parse the word by parsing only the word suffix (with restrictions on prefix & suffix lengths).

Example: Gaittkos -> (6aifit) + Koz

Analyzer units for unknown words with hyphens
class pymorphy2.units.by _hyphen.HyphenAdverbAnalyzer(morph)
Detect adverbs that starts with “mo-".

Example: mo-3amagmomy
class pymorphy2.units.by _hyphen.HyphenSeparatedParticleAnalyzer(morph)
Parse the word by analyzing it without a particle after a hyphen.

Example: cmoTpu-ka -> cmorpu + ‘““ka’.
P P P

IIpumeuanue: This analyzer doesn’t remove particles from the result so for normalization you may
need to handle particles at tokenization level.

class pymorphy2.units.by _hyphen.Hyphenated WordsAnalyzer (morph)
Parse the word by parsing its hyphen-separated parts.

Examples:
*UHTEPHET-Mara3uH -> “WHTepHeT-’ + Mara3uH

*YeJIOBEK-TOpa -> YeJIOBEeK + ropa

Analyzer units that analyzes non-word tokes
class pymorphy2.units.by _shape.LatinAnalyzer(morph)

This analyzer marks latin words with “LATN” tag. Example: “pdf” -> LATN
class pymorphy2.units.by shape.NumberAnalyzer(morph)

This analyzer marks numbers with “NUMB” tag. Example: “12” -> NUMB
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[Ipumeuanue: Don’t confuse it with “NUMR”: “rpuanars” -> NUMR

class pymorphy2.units.by shape.PunctuationAnalyzer(morph)
This analyzer tags punctuation marks as “PNCT”. Example: )’ -> PNCT

Tagset

Utils for working with grammatical tags.

class pymorphy?2.tagset.OpencorporaTag(tag)
Wrapper class for OpenCorpora.org tags.

IIpenynpexaenue: In order to work properly, the class has to be globally initialized with actual
grammemes (using _init grammemes method).

Pymorphy?2 initializes it when loading a dictionary; it may be not a good idea to use this class
directly. If possible, use morph analyzer.TagClass instead.

Example:

> from pymorphy2 import MorphAnalyzer
- morph = MorphAnalyzer()
> Tag — morph.TagClass # get an initialzed Tag class
>> tag = Tag("VERB,perf tran plur,impr,excl’)
- tag
OpencorporaTag(’VERB,perf,tran plur,impr,excl’)

Tag instances have attributes for accessing grammemes:

>~ print(tag.POS)
VERB

-~ print(tag.number)
plur

- print(tag.case)
None

Available attributes are: POS, animacy, aspect, case, gender, involvement, mood, number, person,
tense, transitivity and voice.

You may check if a grammeme is in tag or if all grammemes from a given set are in tag:

‘perf” in tag

True
>>> 'nomn’ in tag
False
>>> 'Geox’ in tag
False

> set(['VERB’, "perf’]) in tag
True
>>> set('VERB’, ’perf’, ’sing’]) in tag
False
In order to fight typos, for unknown grammemes an exception is raised:

- ’"foobar’ in tag
Traceback (most recent call last):

ValueError: Grammeme is unknown: foobar
=== set(NOUN’, foo’, "bar’]) in tag
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Traceback (most recent call last):

ValueError: Grammemes are unknown: {’bar’, ’foo’}

This also works for attributes:

> tag.POS —= "plur’
Traceback (most recent call last):

ValueError: 'plur’ is not a valid grammeme for this attribute.

grammermes
A frozenset with grammemes for this tag.

updated grammemes(required)
Return a new set of grammemes with required grammemes added and incompatible grammemes
removed.

Command-Line Interface

Usage:

pymorphy dict compile <XML_ FILE> [--out <PATH>| [--force]| [--verbose] [--min_ending freq <NUM>| [--min paradigm popula
pymorphy dict download xml <OUT _FILE> [--verbose]

pymorphy dict mem usage [--dict <PATH>| [--verbose]

pymorphy dict make test suite <XML FILE> <OUT_FILE> [--limit <NUM>| [--verbose|

pymorphy dict meta [--dict <PATH>|

pymorphy parse <IN FILE> <OUT_ FILE> [--dict <PATH>| [--verbose]

pymorphy -h | --help

pymorphy --version

Options:

-v --verbose Be more verbose

-f --force Overwrite target folder

-0 --out <PATH> Output folder name [default: dict]

--limit <NUM> Min. number of words per gram. tag [default: 100]

--min_ending freq <NUM> Prediction: min. number of suffix occurances [default: 2]
--min_paradigm popularity <NUM>  Prediction: min. number of lexemes for the paradigm [default: 3]
--max_suffix length <NUM> Prediction: max. length of prediction suffixes [default: 5]

--dict <PATH> Dictionary folder path

Utilities for OpenCorpora Dictionaries
class pymorphy2.opencorpora_ dict.wrapper.Dictionary(path)
OpenCorpora dictionary wrapper class.

build normal form(para_id, idx, fixed word)
Build a normal form.

build paradigm info(para_id)
Return a list of

(prefix, tag, suffix)

tuples representing the paradigm.
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build _stem(paradigm, idx, fixed word)
Return word stem (given a word, paradigm and the word index).

build tag info(para id, idx)
Return tag as a string.

iter_known _words(prefix=u’*)
Return an iterator over (word, tag, normal form, para_id, idx) tuples with dictionary words that
starts with a given prefix (default empty prefix means “all words”).

word _is_known(word, strict ee=False)
Check if a word is in the dictionary. Pass strict ee=True if word is guaranteed to have correct
e/8 letters.

IIpumeuanne: Dictionary words are not always correct words; the dictionary also contains incor-
rect forms which are commonly used. So for spellchecking tasks this method should be used with
extra care.

Various Utilities

pymorphy2.shapes.is_latin(token)
Return True if all token letters are latin and there is at least one latin letter in the token:

- is_latin(’foo’)
True
- is_latin('123-FOO”)
True
> is_latin(’123")
False
> is_latin(’:))
False
> is_latin("’)
False

pymorphy2.shapes.is _punctuation(token)
Return True if a word contains only spaces and punctuation marks and there is at least one punctuation
mark:

- is_ punctuation(’, )
True
is_punctuation(’..!")
True
- is__ punctuation(’x’)
False
> is_punctuation(’ ")
False
->> is_punctuation(’’)
False

pymorphy2.shapes.restore_word _case(word, example)
Make the word be the same case as an example:

- restore _word _case(’bye’, 'Hello”)
7Byc7
-~ restore__word _case(’half-an-hour’, "Minute’)
"Half-An-Hour’

- restore_word _case(’usa’, 'TEEE’)
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"USA’
- restore_word _case('pre-world’, “anti-World”)
"pre-World’
-~ restore _word _case(’123-do’, 'anti-IEEE’)
’123-DO’
- restore_word _case(’123--do’, "anti--IEEE’)
’123--DO’

In the alignment fails, the reminder is lower-cased:

> restore _word _case('foo-BAR-BAZ’, 'Baz-Baz’)
"Foo-Bar-baz’
- restore_word _case(’foo’, "foo-bar’)

foo’

pymorphy2.utils.combinations _of all lengths(it)
Return an iterable with all possible combinations of items from it:

- for comb in combinations_of all lengths("ABC’):
print("".join(comb))

A

B

C

AB

AC

BC

ABC

pymorphy2.utils.download bz2(url, out _fp, chunk size=262144, on _chunk=<function <lambda> at

0x305£d70>>)
Download a bz2-encoded file from url and write it to out _fp file.

pymorphy2.utils.json _read(filename, **json _options)
Read an object from a json file filename

pymorphy2.utils.json _write(filename, obj, **json_ options)
Create file filename with obj serialized to JSON

pymorphy2.utils.largest _group(iterable, key)
Find a group of largest elements (according to key).

s=[4,3,5,7,4,-7]
> > largest group(s, abs)
[77 _7]

pymorphy2.utils.longest common__substring(data)
Return a longest common substring of a list of strings:

longest common _substring(["apricot", "rice", "cricket"])
ric’
>>> longest common _substring(["apricot", "banana"
p— — b
’a'/
- longest common _substring(["foo", "bar", "baz"])

7

See http://stackoverflow.com/questions/2892931 /.

pymorphy2.utils.word _splits(word, min _reminder=3, max_prefix length=>5)
Return all splits of a word (taking in account min reminder and max_prefix length).
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1.3.3 IlepBonauasbhblii hopmar ciaoBapeii (0TOPOIIEHHBII )

TIpenynpexaenne: Drtor (opMar cioBapeil B pymorphy2 He UCIONB3YyeTCsT; OMUCAHUE - JIOKYMEHTAIHS
10 MeHee Y/Ia9HOI HOIBITKE OPraHn30BATH CJIOBAPH.

IlepBoHauasbHast peajim3anys JOCTYIIHA B OJIHOM W3 IIEPBBIX KOMMHUTOB. PaccMarpuBaiiTe ONMCAHHOE
HIU2KEe KaK 0OeCItOJIe3HbIN Ha MPAKTUKE “MCTOPUIECKUIT’ JTOKYMEHT.

B nyosmkanun mo mystem ObL1 onmcaH cocod yIakoBKH CJIOBapeil ¢ UCIoyIb30BanneM 2 trie jjist “cremos” u
o))

“oxomuanunii’. B mepBoM mpororume pymorphy2 ObLT peain30BaH CXOXKWii CIIocod; BIOCIEICTBUE si 3aMEHII
€ro Ha ApyToM.

DTOT IEepBOHAYAJIBHBIN (OpPMAT cIoBapeil B MOell peau3aliui OOeclednBaj CKOPOCTh Pa30dopa HOpAIKa
20-60TeIc cooB/cex (6e3 mpejckazaress) npu norpebiennn namstu 30M (¢ ucnosnbzoBannem datrie), niam
nopsizika 2-5 Thic ¢a0B/ceK npu norpediaenun namaru 5M (¢ ucnosb3oBanuem marisa-trie).

WNnes Obiia B TOM, 9TO CJIOBO MPOCMATPUBAETCS C KOHIIA, P 9TOM B [EPBOM trie HUIIMyTCs BO3MOXKHBIE
BapWAHTHI pa3bopa /i JAHHBIX OKOHYAHUI; 3aTeM I BCeX HANIEeHHLIX BAPUAHTOB OKOHJYAHWI “‘Hadasa’
CJIOB MIIYTCS BO BTOPOM trie; B pe3ysibTaTe BO3BPAIAIOTCI T€ BAPUAHTHI, T/e s “Hadajga’ U “KOHIA’ eCcTb
obrue crrocobbl pazbopa.

OcHOBHOM “3aTHIK” B MPOU3BOAUTEILHOCTH OB B TOM, UTO JJIsT KayKIOTO CJIOBa TPEOOBAIOCH UCKATEH OOIIe
JUIS HadaJla W KOHIIA HOMepa HapaJurM. IJTO 3ajada O IepPecedeHur 2 MHOXKECTB, JJId KOTOPOH MHe He
yJIaJ0Ch HaWTU KpacuBOro pemnieHust. [IuToHMil set MCI0JIb30BaTh OBLIO HEJIB3s, T.K. 9TO TPEOOBAJIO OYEHB
MHOT'O TIAMSITH.

Jlyurmiee, uro nosydasoch - id mapajurM XpaHWJINCh B 2 OTCOPTHPOBAHHBIX MACCHBAaX, & UX I€pecevueHre
HaXO/IMJIOCh UTeparmeil 1mo 0ojee KOPOTKOMY MAaCCHBY M “‘CyKAlOIIMMCH  IBOMIHBIM IIOMCKOM IO OoJiee
JMHHOMY (napaJulesibHas UTepanus 10 0DOMM MACCHBaM Ha KOHKDETHBIX JAHHBIX OKA3bIBAJIACH BCEra
Me/IJIEHHEE ).

B pymorphy2 s B urore pemui ucrosib30BaTh JApyroit (hopmar ciaosapeii, T.K.
e npyroii GopMAaT IMPOIIE;
* AJITOPUTMBI PABOTHI TIOJYIAIOTCS TPOIIIE;

* ckopocTh pasbopa mosydaercss Gosbine (mopsaka 100-200 Teic csioB/cek Ge3 mpejcKasaTessi) npu
MeHbIlleM noTpebsiennn namstu (nopsigka 15M).

Ho mpu sTom nepBoragasibabiil hopMaT MOTEHITHAIBHO [TO3BOJISIET TPATUTD €I MEHBIIE TaMATH; HEKOTOPhIE
CITOCOOBI YCKOpEHUST pabOTHI ¢ HUM €I1e He ObLIN OIpPOOOBAHEI.

YMeHbllieHre pa3mMmepa MacCUBOB, KaK MHE KayKeTCs - HanboJiee TePCIeKTUBHBIN TYT CIIocob yckopenus. Jirs
YMEHBIIEHNUs] PA3MEePOB CPABHUBAEMbIX MACCHBOB TPEOYETCsl YMEHBIINTh KOJIUUECTBO MapaurM (HalpuMep,
“BBIPOZKJIEHHBIX” C IYCTBIM CTEMOM).

Brijienenne mapajnrm

Nznavanbuo B ciaoBape n3 OpenCorpora HeT moHsTus “napagurMbl’ cyosa. [lapajurma - 3ro Tabsmna hopm
KaKOro-Iub0 CJI0Ba, o0pa3el] Jjis CKJIOHEHUs UJIH CIIPS KEHUS.

B pymorphy2 Bbeimenenubie siBHBIM 00pa3oM mapajurMbl CJIOB HEOOXOMMMBI JIJIsi TOTO, 9TOO CKJIOHATH
HEU3BECTHBIE CJIOBA - T.K. IIPU 9TOM HY2KHBI 00PA3IIbI [IJIs CKJIOHEHUS.

IIpumep ucxonHoil TeMMBIL:

375080
YEJIOBEKOJIFOBUB 100
YEJIOBEKOJIFOBMBA 102
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YEJIOBEKOJIFOBMBO 105
YEJIOBEKOJIFOBIBHEL 110

IMapagurma (mycrs Gyzer nomep 12345):

nn 100

"A" 102
IIOII 105
"BI" 110

Bes remma ipu sTom “cBopadmBaercs’ B “creM”’ n HOMED MAPAIUTMBI:

"JEJIOBEKOJIFOBM" 12345

IIpumeganwne: s omHOTO “cTeMa’ MOXKET OBITH HECKOJIBKO JOIYCTUMBIX TAPAIUTM.

IIpunararenbasie Ha [10-

B cioBapsix y GOJIBIIMHCTBA CPABHUTENIBHBIX MTPUJIAraTeIbHBIX ecTh (hopmbl Ha [10-:

375081

YEJOBEKOJ/IIOBUBEE COMP,Qual V-ej
[IOYEJOBEKOJIIOBUBEE  COMP,Qual Cmp?2
[IOYEJIOBEKOJIIOBUBEIl  COMP,Qual Cmp2,V-ej

MozxHO 3aMeTUTB, YTO B 9TOM cirydae hopMa CJIOBa OIPEEIseTCs He TOJIBKO TeM, KaK CJIOBO 3aKAHUYNBAETCH,
HO U Te€M, KaK CJIOBO HaUMHAETCsl. AJITOpUTM ¢ pasbuerueM Ha “cremM”’ 1 “OKoHUIaHUe” IPUBEJET K TOMY, 9TO BCE
CJIOBO TIEJTMKOM OYJIET CUMTATHCA OKOHYAHUEM, & — > KaXKJ0€ CPABHUTEJHHOE IIPUIAraTebHOE TOPOIUT eIle
OJIHY TIAPAJUTMY. DTO YBEJUIUBAET O0IIee KOJTUIECTBO MAapaIUTM B HECKOJIBKO Pa3 U JIEJIAeT HEBO3ZMOXKHBIM
CKJIOHEHWE HECJIOBAPHBIX CPABHUTEIBHBIX IIPUJIAraTeIbHBIX, II09TOMY B pymorphy?2 mapaaurma onpesensercs

KakK “okonuanue”’, “Homep rpam. uadopmarmn’ u “npeduxc’.

IIpumep mapagurmer gius “HEJIOBEKOJIKOBUB:

nn 100 nn

IIAII 102 nn
IIO n 105 nn
llbIll 110 nn

IIpumep mapagurmsr s “HEJIOBEKOJIFOBUBEE™

nn 555 nn
nn 556 HHOH
nn 557 "HOH

IIpumeuanune: Ceiiaac obpabarbiBaeTcs eauacTBeHHbIN Tpeduke - “TI0”. B cioBapsx, moxoxe, HET JAPYIUX
peUKCOB, MPUCYIIIX TOJBKO OTJIEIBLHBIM (OPMaM CJIOBA B MPeJesIaX OHON JIEMMBI.

VYnakoska “‘creMoB”

“Crembl” - CTPOKH, OCHOBbI JjieMM. Jljisi WX XpaHeHWs MCIOJIb3Yyercd CTPYKTYpa JaHHbIX trie (c
ucoab3oBanueM 6ubsmoreku datrie), 9TO 1O3BOJSET CHU3UTH OTPEOJIEHUE ONEPATUBHON HaMsTH (T.K.
HEKOTODBIE O0IINe TaCTH CJIOB He JyOIUPYIOTCsI) U MOBBICUTH CKOPOCTh PABOTHI (T.K. B trie MOKHO HEKOTODBIE
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OIlEpaIMY - HAIIPHMEP, MOMCK BCeX NMPedUKCOB JAHHON CTPOKHU - MOYKHO BBIIOJIHATH 3HAYUTEILHO GBICTpEE,
YeM B X3II-TabJIuIe).

Kirouamu B trie siBasiorcs creMbl (II€peBEPHYTHIE), 3HAUEHUSIMU - CIMCOK C HOMEPAMHU JIOIYCTHMBIX
I1apaJIurM.

VYuaxoska tuple/list/set
Jst Kaxk0ro creMa Tpebyercst XpaHUTh MHOXKeCTBO id mapajurMm; o6bIYHO 9TO MHOXKECTBa U3 HEOOJIBIOro
qucsIa int-saeMeHToB. B mUTOHE HAKJIAHBIE PACXO/Ib! Ha set() JOBOJIBHO BEJIMKN:

- import sys

- sys.getsizeof({})
280

Ecnu nis kaxkporo crema co3arh f1aXke M0 OJHOMY IIyCTOMY 9K3eMILISAPY Set, 910 yike 3aiimer mopsiika SOM
namsiti. IToaTomy set() He ncnosnb3yercs ; cCHaYATA s 3aMEHIIT MX Ha tuple ¢ 0TCOPTUPOBAHHBIMHA JIEMEHTAM.
B rakux tuple moxuo mckarh mnepecedenust 3a O(N-+M) uepes ofHONPOXOIHBIH AArOPUTM, AHAJOITYHBII
copruposke causiareM, mwm 3a O(N*log(M)) depe3 1BOMYHBLH TOUCK.

Ho makmamgmbie pacxoabl HA co3maHue COTEH ThICAY tuple ¢ YmcIaMu TOXKe BeJIMKH, IO3TOMY B pymorphy 2
OHU YIIAKOBBIBAIOTCS B OJJHOMEPHBIN MaccuB 4ducell (array.array).

IIycTs y Hac ecTh Takas CTPyKTypa:

(
(10, 20, 30), # 0i1 aneMeHT
(20, 40), # 1it s;1emMmenT

Omna ymakyercs B TaKOl MaCCHUB:

array.array([3, 10, 20, 30, 2, 20, 40])
CHauaJia yKa3blBaeTCs JJINHA JIAHHBIX, 33T€M UeT CaMU JaHHbBIE, IIOTOM OIATh JJINHA U OlSITh JAHHbIE, U T.]1.
Hast mocryna Besge BMecTo crapbix uHaekcos (0if semenr, 1it siemeHT) ucnosnb3yores Hosble: 0ff aeMeHT,

4it syemenT. UT06 MOJIyYUTh MCXOMHBIE IUMPPBI, HY?KHO 3a/1e3Th B MACCHUB 110 HOBOMY WHJIEKCY, IIOJIYYUTH
anuay N, 1 B3gaTh caemyiomue N 371eMeHTOB.

Urorossiit hopmar JanabIx

Tabnuna ¢ rpam. nadoOpMaIei

[tagl’, 'tag2’, ...]

tag<N> - mabop rpam. Teros, nanpumep NOUN anim,masc sing,nomn.

dror Maccus 3anumaeT rae-ro 0.5M mamaru.

ITapamurmbr

(suffix1, tag_indexl, prefix1),
(suffix2, tag_index2, prefix2),
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suffix<N> u prefix<N> - 910 cTpoKU ¢ oOkoHuanmeM u mpedukcoM (Hampumep, "BIA" u ); tag  index<N>
- MHJEKC B TabJIuIe ¢ rpaM. uH(OpMaIuei.

ITapajiurmel 3aauMaioT mpuMepHo 7-8M mamMsaTu.

IIpumeuanne: tuple B mapajurmax ceifuac He yIAKOBAHBI B JIMHEHHBIE CTPYKTYPBI; YIAKOBKA JOJKHA
YMEHBIIUTD MOTPeOIeHne TaMsIT TpuMepHo Ha 3M.

Crembl

CreMbl XpaHSTCS B 2 CTPYKTYpax:

¢ array.array ¢ ynmnakOBaHHBIMH MHOX2KECTBaMM HOMEPOB BO3MOXKHBIX ITapaJurM IJIid JaHHOI'O CTeMa:

[lengthO, para_id0, para_idl, ..., lengthl, para_id0, para_id1, ..]

* u trie c KJ/IIOIaMHU-CTPOKaMU 1 3HAYCHUAMN-UHICKCaAaMI B MaCCHUBE 3HaYEeHUI:

datrie.BaseTrie(
stem1’: index1,
’stem?2’: index2,

“Oxonuanns’

Jlis Kaxk1oro “OKOHYaHUs’ XPAHUTCS, B KAKUX MMapaJirMax Ha KaKWX IO3UIUSX OHO BCTPEYaeTCs. IJTa
nadopMarus Tpedyercsi i OBICTPOrO MOUCKa HY2KHOro cjoBa ‘c kouna’. [ljis sToro mcmosb3yiores 3

CTPYKTYDBI:

e array.array ¢ yIaKOBAaHHBIMH MHOYKECTBAMU HOMEPOB BO3MOXKHBIX HAPAJIUTM JIJIsI JJAHHOTO OKOHYAHUST:
[lengthO, para id0, para_idl, ..., lengthl, para id0, para_id1, ..]
B orsimune oT aHAJIOTMYHOIO MHOYXKECTBA JIJIsl CTEMOB, HOMEPA MapaulrM MOI'YT TIOBTOPSATHCSI B IIpelesiax
OKOHYAHUSI.

e array.array ¢ ynakKOBAaHHBIMUA MHOXKECTBaMU HHIEKCOB B IIPEJEJIaX MapaIurMbl:
[lengthO, index0, indexl, ..., lengthl, index0, index1, ...]
DToT MaccuB paboraer “BMecTe” ¢ IIPEJbIIYIIIM, KaXKJI0MY 3JIEMEHTY OTCIOJa COOTBETCTBYET 3JIEMEHT

OTTY/Ia - COBMECTHO OHU IIPEOCTABJISIIOT NH(MOPMAIIIO O BO3MOXKHBIX HOMEPax (bOPM B ITapajurme Jjist
BCEX OKOHYAHMIA.

e trie c KIIIOYaMU-CTPOKaMU 1 SHaYCHUAMN-UHICKCAMM:

datrie.BaseTrie(
’suffl’: index1,
’suff2’: index2,
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IIo nnnekcy index<N> MOXKHO W3 NPEIYABIUX 2X MAaCCHUBOB IOJIYYUTHh HAOOPHI (DOPM /ISt JAHHOTO
OKOHYAHUSI.

IIpumeganne: [damaer xpansTes 2 pa3a. Moxker, 370 MOXKHO KaK-TO YJIyUIITUTD !

1.4 Tepmunosorus

nexcema Habop Bcex dopm oxHoro ciaosa. Hampumep, “6x7, “exxu” u “exxaM” BXOISAT B OJHY JIEKCEMY. '

JieMMa, HopMaJsibHag (opma cioBa Kanonmdeckas dhopma ciiosa (Hanpumep, hbopMa eJIMHCTBEHHOIO YUCIA,
IMEHNTEILHOTO MaJIerka JIJIst CYIeCTBUTETbHbBIX).

rpaMMeMa  3HaYeHHe KaKOW-Tnbo rpaMMaTHIeCKON XapaKTepUCTHKHU cJioBa. Hampumep, “MHOKECTBEHHOE
qncno’ unn “meenpudactue’. MHOXKECTBO BCeX TpaMMeM, XapaKTepU3YIOMKUX JaHHOe C/IOBO, 0Opa3yer
Ter.

CwM. takzke: Obo3HAYCHUST TSI TPAMMEM.

ter Habop rpammenm, xapakTepusyomux JaHHoe cJoBo. Hampumep, s cioBa “exxam’ TeroM MOXKeT OBITh
"NOUN,anim,masc plur,datv’.

IHapaJurmMa, CJIOBOUSMEHHUTEJ/IbHaAd ITapaJurmMma O6paseu JJI1 CKJIOHEHU A NJIN CITPLAZKEeHU A, IIpaBUJjIa, COIJIaCHO
KOTOPBIM MOZKHO IOJIYYIUTH BCe d)OpMBI CJIOB B JICKCEME JJIgd JaHHOT'O CTeMa.

B pymorphy2 mms kaxkmoro cjioBa B cJi0Bape yKa3aHO, O KAKHM I1apaJUrMaM 3TO CJIOBO MOILJIO
OBITH 00pa30oBaHo; pymorphy2 Takzke yMeeT MpeICKA3bIBATH MMAPAIUTMy JJIs CJIOB, OTCYTCTBYIOIIUX
B CcJIOBape.

crem Hemnsmensiemast 9acTh CI0Ba.
¢ genindex
¢ modindex
e search

Wcxomnerit kox - ma github mmm bitbucket. Ecim 3amermim omubky, To mumure B Oar-rpekep. st
00CYKIEHUS €CTh I'YIJI-TPYIIA; €CJU €CTh KAKMe-TO BOIPOCHI - MUIIUTE TY/IA.

I Yacro He mesaercss pasiuans MeXKILy JTEMMON 1 JIEKCeMOM, miin TepMuH “remma’ yrnoTpebiseTcsa B 3HadeHny “nabop dbopm
cnosa’. Ho, moxozxe, jaHHOE BBIIIE ONpeJesIeHNe JIEKCEMBI Bce ke Gojiee cTangapTHOe (CM., HAIIDUMED, CM. BUKHIIE/MIO HJIN
Foundations of Statistical Natural Language Processing), nostomy B pymorphy2 ma6op Bcex hopM CJI0Ba HA3bIBACTCS UMEHHO
JIEKCEMOTA.

2 B pymorphyl u B XML-cnosape us OpenCorpora cioBo “iemma” ymorpebisiercs B 3uadennn “jexcema’. Urobbr me
yCyryousiTh IyTaHuILy, B pymorphy2 Bmecro TepMuHa “temMMa’ ynorpebiisieTcst TEpMHUH “HOpMaJsbHasi (popMa caoBa”’, a TEPMHUH
“j1emMMa’ He HCIIOJIB3YeTCsI COBCEM.
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https://github.com/kmike/pymorphy2
https://bitbucket.org/kmike/pymorphy2
https://github.com/kmike/pymorphy2/issues
https://groups.google.com/forum/?fromgroups#!forum/pymorphy
http://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D0%BA%D1%81%D0%B5%D0%BC%D0%B0_(%D0%BB%D0%B8%D0%BD%D0%B3%D0%B2%D0%B8%D1%81%D1%82%D0%B8%D0%BA%D0%B0)
http://nlp.stanford.edu/fsnlp/

Tnasa 2

Lemn n 3agaqn

IMomnep:kka BCex BO3MOKHOCTeH pymorphy (He roToBo);

6oJtee akTyasibHBIE U TOUYHBbIE cjioBapu u3 OpenCorpora;

Gourbliiast ckopocTh paboTel (50x-500X) pU TAKOM Ke MM MeHbINEeM II0TPeOJICHIN [IaMSTH;
Ipeo0pa3oBaHue CJIOB U3 OHON (POPMBI B IPYTYIO MEXK/Iy PA3HBIMU YaCTIMU DEUH;
BBIJIeJIEHNE TIOJUIEPKKH django B OT/ebHBIN naker (He TOTOBO);

ITOJTHAST TIOJJICPIKKA OYKBBI €;

BO3MOKHOCTH OOHOBJIEHHS CJIOBapEii;

PaHKUPOBaHUEe Pe3yJbTATOB Pa3bopa (rOTOBO TOJIBKO YACTHIHO);

CHSITHE HEOJHO3HAYHOCTH pasbopa (?) (He roropo).
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https://bitbucket.org/kmike/pymorphy/
http://opencorpora.org

pymorphy2 Documentation, Beiryck v0.1
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Python Module Index

p

pymorphy2.analyzer, 77
pymorphy?2.cli, 77
pymorphy2.opencorpora_ dict.wrapper, 77
pymorphy2.shapes, 77
pymorphy2.tagset, 77
pymorphy2.units.by analogy, 77
pymorphy2.units.by hyphen, 77
pymorphy2.units.by lookup, 7?7
pymorphy2.units.by _shape, 77
pymorphy2.utils, 77
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