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Annomayus. O6CyKIAIOTCS OHATUS CTOXaCTUYHOCTH M SHTPOIUH TEKCTA, U3YUYarOTCS CIIOCOOBI X U3MEPEHUS,
paccMaTpUBalOTCA CIIOPHBIE BOIPOCHI ATHX MOHSATUN U METPUK. BBIABISAETCS CBSA3b CTOXaCTUYHOCTH M DHTPO-
MUHHOCTH C KaTeTOPUSIMU JIMHTBUCTUKH TEKCTa (MHTETPATUBHOCTHIO M MHPOPMAaTUBHOCTHI0). CTOXaCTHYHOCTh
TEKCTa — 3TO HEMPEACKa3yeMOCTh, Xa0THYHOCTh TEKCTOBBIX DJIEMEHTOB, IPUBOASILAS K YPPEKTY HOBU3HBI. DHT-
poIus TeKCTa — JTO Mepa HeONPEJACNeHHOCTH COICP)KaHUsl TEKCTa, OHA CBsA3aHa ¢ 00beMOM HH(pOpPMAILIHH, CO-
JiepKalieiicss B JaHHBIX: 4eM OoJiee HeOoIpeAeIeHHbI JaHHbIe, TeM OolbIie HHPOpPMAIUU TpedyeTcs sl UX OIu-
caHus. CTOXaCTUYHOCTH OMHCHIBAET BEPOSTHOCTHBIC XapAKTEPUCTUKH JaHHBIX, TOT/Ia KaK SHTPOMUS SIBISETCS
MEPOil HEOPEACTICHHOCTH, CoJep Kanielics B HUX. [I0CKOIBKY SHTPOIUS M CTOXaCTUYHOCTh UMEIOT KOPPEISAIUIO,
CTOXaCTHYHOCTb MOKET OBIThH OINpelesieHa yTeM BBIYHCICHUS SHTponuu. OHAKO OHA TaKKe PACCUUTHIBACTCS
C MCTIOJIB30BAHUEM IPYTUX METOIOB U (POPMYII, B YACTHOCTH, IEPILIEKCHH, KOTOpPask OLEHUBAET BEPOSTHOCTH I10-
SIBJIGHUS CIIEAYIOLIEro CJIOBa B TEKCTE HAa OCHOBE MPEIbIAYIIUX CJIOB. B JTMHTBHCTHKE TEKCTa CTOXaCTHYHOCTh
Y QHTPOIHSI MOTYT OBITh CBSI3aHBI C MHTETPATUBHOCTHIO (LIEJIOCTHOCTBIO U CBA3HOCTHIO) TeKCTa. OHU TAKIKE MOTYT
onpeneNnsTh HHPOPMATUBHOCTH TeKcTa. CTOXaCTHYHOCTH MOXKET PacIpOCTPAHATHCS HA TEKCTOBbIE HH(POPMaTHB-
HbIe OJIOKU U Bech TeKcT. OHa cO371aeT CeMaHTUYECKYI0 CETh 3HAYEHUI C BHYTPEHHEH [EIOCTHOCTHIO M MOXKET
OIpeNesiTh CEMAaHTHYECKYIO U TEMAaTHYECKY IO IIETIOCTHOCTh TEKCTA (KaK YacTh HHTET'PATUBHOCTH). YMEHBILICHHE/
POCT SHTPOIUH CBSA3aHBI C YMEHBIIEHNEM/yCUIICHHEM HH(OPMALIUK B TEKCTE, T. 0. DHTPOIUS UMEET OCHOBOTIOJIA-
raromiee 3Ha4YeHUe A1 U3MEPEeHU s HHYOPMATUBHOCTHU TeKcTa. OHa TaK)Ke MOKET U3MEPSTh CBA3HOCTH TEKCTA (KaK
94acTh MHTETPATUBHOCTH) HAa OCHOBE KOJIMYECTBA, INTyOUHBI M IOBTOPSEMOCTH 3JIEMEHTOB 7-TpaMM. Takoi «3IMITH-
PHUKO-CHHTAKCHUECKUI TTOIX0/ U3MEPSET CBA3HOCTh M MHPOPMATHBHOCTH MO YUCTO (JOpMaTbHBIM IIOKa3aTess M.
OnHAKO PHTPOIHUS ¥ CTOXaCTUYHOCTH HE BCETIa TOYHO OTPAXKAIOT HH(OPMATUBHOCTD M HHTETPATHUBHOCTD TEKCTa
n3-3a GaKTOPOB YMTAOETBHOCTH, TOHATHOCTH TEKCTa, €r0 BOCIIPUATHUS KAaK HCTUHHOTO U Pa3yMHOTO.
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Abstract. The article discusses the concepts of text stochasticity and entropy of the text and methods for measuring
these phenomena. They are two metrics providing a computational level explanation of how the probability and un-
certainty of text units affect its cognitive processing. The connection of stochasticity and entropy with the categories
of text linguistics — integrativity and informativeness — is revealed. Text stochasticity is unpredictability, random-
ness of text elements resulting in a novelty effect. Text entropy is a measure of the uncertainty associated with text
data, it is related to the amount of information contained in the data; the more uncertain the data, the more informa-
tion is required to describe it. Stochasticity describes the probabilistic characteristics of data, whereas entropy is a
measure of the uncertainty contained in them. Since entropy and stochasticity have a correlation, stochasticity can
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be determined through the calculation of entropy. However, it is also calculated using other methods and formulas,
particularly, perplexity, which estimates the probability of the next word in a text based on the previous words. In
text linguistics, stochasticity and entropy can be related to the integrativity (coherence and cohesion) of the text.
They can also determine the informativeness of the text. Stochasticity can extend to text informative blocks and the
entire text. It creates a semantic network of meanings with intrinsic integrity and can determine the semantic and
thematic coherence of the text (as part of integrativity). A decrease/increase in entropy is associated with a decrease/
increase in information in the text, i.e. entropy is fundamental for measuring the information content of the text.
It can also measure text cohesion (as part of integrativity) based on the number, depth, and repeatability of n-gram
elements. Such an “empirical-syntactic” approach measures integrativity and informativeness by purely formal in-
dicators. However, entropy and stochasticity do not always accurately reflect the informativeness and integrativity
of the text due to the factors of readability, comprehensibility of the text, its perception as true and rational.

Keywords: text stochasticity, text entropy, perplexity, n-gram, entropy reduction, randomness, uncertainty, text
categories, integrativity, surprisal, informativeness
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BBenenne

Llens Hacrosmield CTaThbU 3aKJIOYAETCs B pac-
CMOTPEHHMH TOHATHUH CTOXAaCTUYHOCTH U SHTPOINU
B NPHJIOKEHUH K JTMHTBUCTHKE TekcTa. HoBu3Ha pa-
OOTBI OIpEAEIAEeTCS TEM, UTO B HACTOSAIIIEE BPEMS HET
JIMHTBUCTHYECKH PEJICBAHTHBIX COMIOCTABIICHUH ATHX
CMEKHBIX TMOHSTHH TEOPUH HHPOPMALIUH U SI3bIKOBO-
T'0 MOZICTMPOBaHUS. | MIIOTE3a HCCIIeI0BaHM ST 3aKITIO-
YyaeTcsd B TOM, YTO METPUKHM CTOXaCTUYHOCTH U JH-
TPOTTUH MOXXHO 3(p(peKTHBHO MCTIOIB30BATh KaK IS
aHaJKM3a CBOMCTB KOHKPETHOTO TEKCTa, TaK WU IS
KOJIMYECTBEHHOT'0 M KAa4eCTBEHHOTO aHaJIM3a TeK-
CTOBBIX KaTeropuil. B cBoro ouepenb, HaKOIJIEHHBIE
JTAHHBIE MOT'YT ITO3BOJINTH BBISIBUTH 3aKOHOMEPHOCTH
TEKCTOB C pa3HBIMH METPHKAMH HETIPEACKa3yeMOCTH/
HEOXXUTAHHOCTH/HEOOBITHOCTH/CITy YaifHOCTH/HOBHU3-
HBI M IX BOCIIPUSTHS B IIJIAHE PEYEBOTO BO3/ICHCTBUSI.
MeTtonas! uccieoBanus B JTaHHOM CTaThe BKIIFOYAIOT
aHaJIN3 CYIIECTBYIONINX Ha CETOMHAIITHUN I€Hb TEO-
PETHUYECKHUX AaHHBIX 00 SHTPOIHMH M CTOXaCTUYHO-
CTH TEKCTa, B TOM YHCIJIE PACCMOTPEHHUE MTPOTHBOpPE-
YUBBIX KOHUEMIWUHI B UX OTHOIIEHUH, IPHIIOKEHHE
YKa3aHHBIX MOHATHI M METPHUK K TEKCTOBBIM KaTe-
ropusM. TeopeTnueckasi 3HA4MMOCTb HCCIIETOBAHUS
ompesenseTcs aJbHenIel popMatn3anuei s;3pIK0-
BBIX (TEKCTOBBIX) JaHHBIX C IOMOLIBIO MOJIEINPOBA-
HuUs 1 u3Mepenus napopmannn. [Ipakruyeckas 3Ha-
YHMOCTB UCCIIE0BAHNUS ONIPEIEIeTCs IPUMEHEHUEM
B IIPUKJIQAHON JTMHI'BUCTHKE, TEKCTOJIOTUH, CO3IaHUH
W TIepeBOJIe TEKCTOB, O0YUYEHNH HelipoceTel 1 T. 1.

Xa0THYHOCTD U CIYYAHHOCTH
KAaK MOHSATHS, JIeKAllHe B 0CHOBE YJHTPOIIMHU
M CTOXAaCTHYHOCTH

PasBeneM NOHATHS XaOTHYHOCTH U CTOXaCTHYHO-
ctu. Ob6a TepMuHA B OOIIEM CMBICIIC TIPEIIOIATatoT

HETPEICKa3yeMOCTh, BKIIIOUasi CEMAHTHKY HEOOBIU-
HOCTH, CJIy4ailHOCTH, HOBU3HBI MTOBEJCHUS JIEMEH-
ToB/mH(pOpMannu. B MareMaTH4ecKoil CTaTUCTHKE
u nH(popMaTHKe P 00CYKJIEHUH BOIIpoca 00 OT-
JTUYUH Xa0Cca OT CTOXaCTUYHOCTHU OMUCHIBAIOTCS Pas3-
HBIE XapaKTEPUCTHKU CHCTEM.

Bo-nepBbIx, XaoTHYECKHUI TIpoliece He 00s3aTeNb-
HO CJIyYaeH, HO OH MOKET OBITh U CIIydalHBIM. Tep-
MUH «XAOTUYHBIN» HCIONB3YETCS I MPOLIECCOB,
B KOTOPBIX MPAKTUUSCKN HEBO3MOKHO TOYHO OIHU-
caTh J0JITOCPOYHOE MOBEACHNE KaKMM-THOO0 3HAYU-
MBIM 00pa3oMm, 3Hasl HadyaJbHOE COCTOSHHE (M JIaxKe
3Hasi HEKOTOPbIE MPaBUJIa IEPEMEIICHUS MEXK]Y CO-
CTOSIHUSIMM) B CBSI3U C OOJBIINM U Pa3HOOOPAa3HBIM
BIIMSTHMEM Ha IOBEJIEHUE DJIEMEHTOB CUCTEMBI pa3-
HBIX YCJIOBHIA.

UYro kacaeTcsi CTOXaCTHUKH, TO MPAKTUYECKH JTIO-
0ol HabOp cy4yallHBIX BEMUYUH, OOBIYHO HHACKCH-
PYEMBIX BPEMEHEM, MOXKET OBITh OMHCAH KaK «CTO-
xacTudeckui mporeccy. Ho HanbGobImii HHTEpeC
MIPEJCTABISIOT T€ CTOXaCTHYECKHE MPOIECChI, B KO-
TOPBIX €CTh CBOETO pOJa «KJEiy, yAepKUBAIOUIUN
CIyJailHble BETMYWHBI BMECTE, TaK YTO UX JIOJITO-
CPOUYHOE MOBEJCHUE (C TEUCHUEM BPEMEHHU) MOXKET
OBITH OMICAHO KAKMM-TO 3HAYMMBIM 00pa3oM.

Bo-BTOpBIX, Xa0THUYECKHUI MpPOLECC MPOSIBIISET
qyBCTBUTEIBHOCTh K HAYaJbHBIM ycIIOBUAM. Ciry-
yalHBIM ke Mpouecc Mpeanosjgaraet, YTo Hayalb-
HBIC yCIIOBHS (DYHKIIMOHUPOBAHUS CUCTEMBI MOTYT
HE UMETh O0JIBIIOro 3HaueHus [18].

Ciiy4aliHOCTb MOXKET OOBSCHSATHCS CBOWCTBOM
HE3aBHCHUMBIX M OJJHHAKOBO PACIPEIEIIEHHBIX CITy-
yaitaeix BesinunH (11D, wau HOP). 11D Ob11 BriepBbie
HCIOJb30BaH B cTaTUCTHKE, 3aTeM [ID npumensier-
Csl B pa3iIMYHbBIX 00J1aCTAX, TAKMX KaK TEOPHS BEpPO-
STHOCTEH, CTATUCTUKA, MHTCIUICKTYaIbHbII aHATN3
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JAHHBIX 1 00paboTka curHaioB. [Ipasumno IID rna-
CHUT, 4YTO Ha0Op Clly4yalHBIX BEJIWYMH HE3aBHCUM
1 OJTUHAKOBO PACIIPEIEIIeH, ECIIM KK as CrydaifHas
BEJIMYHMHA UMEET TAKOE JKe pacIpe/ielieHUe BepOsIT-
HOCTEH, KaKk M ApyTHe, U BCE OHM B3aWMHO HE3aBH-
cumMmbl [16]. B Teopun HOP nocnenoBaTeabHOCTH CITy-
YJaHBIX BETUYUH OYAET CUUTATHCS CTOXACTUICCKUM
nporieccoM. HecMoTpsi Ha TO, 9TO HY OHO HaOIIFO/IE-
HUE B TIOCJIE0BAaTEILHOCTH HE MTOMOTaeT MpeacKa-
3aTh IPYTHE, €CTh Pl HHTEPECHBIX TPABHJI ITOBEIC-
HUS CIIy4YailHbIX BEJIUYMH, ONMCAHHBIX, HAIIPUMED,
3aKOHOM OOJBIITUX YHCEN W IEHTPATBHON Ipeiehb-
HOit TeopeMoii .

Cry4aifHOCTh MOJKET TaK)Ke OIHMCHIBATHCS Map-
KOBCKMMHU Tmporeccamu. [lo onpenenenuto ["ayc-
ca — MapkoBa, Takue clly4aifHbIe SJIeMEHTHI HMe-
0T CBOEr0 pojla OAHOCTYIEHYATYH 3aBUCHMOCT,
KOTJ]a BEPOSITHOCTH KAXOT'0 COOBITHUS B LIETTH 3aBU-
CHUT TOJBKO OT MPE/BITYIIEro COOBITHS. DTa BEPOSIT-
HOCTH MOXKET CTUPATHCS WU HE CTUPATHCS C Teue-
HHUEM BpeMmeHH [45].

XaoTUYHOCTD K€, KAK YIIOMUHAIOCH BEIIIE, OIH-
CBIBAa€T MPOIECCHI, B KOTOPHIX, IO CYIIECTBY, HEBO3-
MOJKHO OIKCATh JOJTOCPOYHOE MOBEJCHUE CHCTE-
MBI KaKUM-JTHOO 3HAYUMBIM 00pa3oM, 3Hasl Hadallb-
Hoe cocTosinue. [lonOpaceiBaHEe MOHETHI CYMTACT-
Csl «XaOTUYHBIM» B TOM CMBICJIC, UYTO HEBO3MOKHO
MPEJICKa3aTh, JISKET JIM MOHETA OPJIOM WJIH PEIIKOH,
MOCKOJIBKY camble HEOOIIbIIINE PA3INIHUs B CKOPOCTH
Y BpalleHWH MOTYT OIpPENeUTh pe3yabTar. Takxke
MIPOTHO3BI MOTOABI O0jee UeM 3a TPU-YETHIPE THS
00BIYHO OECTIOJIe3HBI, TOCKOIBKY CYIIECTBYET CITHII-
KOM MHOT'O MEIKHUX (PAKTOPOB, KOTOPHIE MOTYT II0-
BIIUATH HA TO, OyJIET JIU JOXK/Ib B KOHKPETHOM MECTE
B TO UJIK UHOE Bpems [15].

Htak, XaOTHIHOCTH JIEMEHTOB HE TOAYHHSIETCS
MpaBHIiaM, HE HCYUCISAETCS (XOTSI SHTPOIUS — Mepa
Xa0ca — MOJKET OBITh MCYHUCIICHA) M ONpPEeIAeTCs
MHOXECTBOM yclioBuid. C1y4allHOCTb K€ TIOAYHHSI-
€TCsI IIPABIIIAM, HICUUCIISETCS U HE TIPOSBIISICT OOITb-
II0M 4yBCTBUTEIBHOCTH K MHOXXECTBEHHBIM yCIIO-
BHSIM.

I'oBOpUTH 0 CTOXAaCTHKE MBI MOXKEM OJIHO3HAYHO,
€CI Ha TUHAMUKY MPOIECCOB ACHCTBYIOT (PaKTo-
pBl B paMKax HECHHEPTUUYCCKUX MEXaHU3MOB, Ha-
MPABJICHHBIX HA JOCTH)XCHHUE OJHOTO pe3yJbTaTa,
eAMHOH 1enu yrpasieHus. [IpumepoB Takux mpo-
1IECCOB MHOTO B HEKMBOU MPUPOJIE U TeXHUKE. MBI
MOYKEM TOBOPHTH O JKECTKHUX YIPaBISIONINX CHIIaX
WJIU O KOOTIEPAIMH MaJIbIX PEryJISITOPHBIX CUCTEM,
JIEMCTBYIOMMX B OAHOM pyciie. CBoOoiHOE TTaieHue

I'= pyHknmoHanbHas TeopeMa o LEHTPaIBLHOM Ipe-
Jiene.

¢ yckopeHHeM g Ha 3emure B atMocepe OyaeT onu-
ChIBAThCS B paMKax pacrpejenenus ['aycca ¢ Moo,
JUCTIEpCHEN 1 TOBEPUTENBHBIM HHTEpBaJIOM. Bee 3a-
KOHBI (DPM3UKH, XUMUH, sl OM0O3aKOHOB MPOTEKAIOT
MpU TOMUHUPOBAHUU OJHOTO WIIM Psifia CHHEpre-
TUYECKMX 3aKOHOB, a JIPyTHe MPOIECCHl (ABMKEHUE
BO37yXa, (PIYKTyallu IIIOTHOCTH U T. 1. B CBOOOI-
HOM MaJICHUHU, HaIIpUMEP) OKa3bIBAIOT HE3HAUUTEIb-
HOE BO3MYyIIeHue. [IJ1s TaKuX MPOLEeCCOB NMEEM BbI-
MIOJIHEHUE CTOXACTUUECKUX 3aKOHOMepHOcTel. Ceii-
4ac MOHITHO, YTO €CIIU B CUCTEME ACHCTBYIOT MHOTO
3aKOHOB (0e3 JOMHHAHTHBIX), TeM 00Jiee eCIIU JIBH-
JKYLIUE CHJIBI TTPOLIECCOB HEOAHOPOIHBI U aCUHEP-
TUYHBI, TO TOBOPUTH O CTOXaCTHIHOCTH TAKUX CH-
CTEM B UX JMHAMHUKE HET cMbIcia. Takue 0ObEeKTHI
€CTb B )KUBOM npupoze [1].

Cny4aifHOCTh U XaOTHYHOCTh XapaKTEPHBI U IS
sI3pIKa U peuu (Tekcta). OJHAKO XaOTUYHOCTH KaK
TaKoBasl B SI3bIKE U PEUYU BCE XKe pejiKa, OHA MEPexo-
AT B U3MEPSIEMYIO YPHTPOIUIO H3-32 OTPAHUYCHHO-
I'0 ¥ MIOCTOSTHHOT'O KOJIMYECTBA YCIOBUH (Harpumep,
B pE€YU — TOBOPSIINE C YYETOM UHIUBHIYAIBHBIX
KOMMYHHUKATUBHBIX CTHJICH, KaHAJ, CUTHAJ, KO,
peueBas (3HAKOBasi) CHUTyaIus, JOKYIUs) U JI0CTa-
TOYHO BBIPA)KEHHOW TIParMaTHKH, 11eJ1e00yCIOBIeH-
HOCTH. [ToaTOMY M MOHSATHE PHTPONUM (SHTPOIH-
HOCTH) B €CTECTBO3HAHUH U SI3BIKO3HAHUH (IIHPE —
Teopur HHPOPMAIINHN) HECKOIIBKO Pa3IN4aeTCs: CIH
B TIEPBOM CITydae SHTPOMUS OMPEIEIIIETC KaK Mepa
xaoca, (PUKCHpyIoIas, HO He CIIOCOOHAas OHO3HAY-
HO OIMCaTh U MPeAcKa3aTh J0JITOCPOYHOE TIOBEE-
HUEe 00BEKTa, TO BO BTOPOM CIIy4ae SHTPOIIHS CITy-
YalHbIX BEJIMYUH SIBIISIETCS MEPOU CPEAHETO YPOBHS
nH(pOpMaIH, HEOKUIAHHOCTH WJITU HEOIIpeeIICH-
HOCTH, MIPUCYIIETO BO3MOKHBIM pe3yJbTaTaM mepe-
MEHHOM, 1 onrckiBaeTcs hopmynoit K. lllernona.

IlonsiTHE CTOXaCTHYHOCTH.
CTOXaCTHYHOCTH TEKCTA
CraTucTryeckas CTOXaCTHYHOCTh M DHTPOIUS
SIBIISIIOTCSL IBYMsI BaKHBIMHM KOHLCTIIIMSIMH B Hay-
K€ O JaHHBIX ¥ WHpopManuu. Maen ctoxacTuyHO-
ctu (stochasticity, surprisal, perplexity?) u sHTpo-

2 [lepnyiekcusi — TEPMUH, KOTOPBIH ObLI MIPEIOKEH
®. Enunexom u P. Mepcepowm [30]. CooTBeTcTByIO1Ias
METPHUKa OLIEHUBAET, HACKOJIBKO TOYHO BEPOSATHOCTHAS
MOZEb MOXKET IPEACcKa3aTh 00paslbl TEKCTa, U U3Me-
pSieT YpOBEHb HEONPEIEICHHOCTH B SI3bIKOBON MOZETIH.
OTO MOHATHE MOXHO paccMaTpUBaTh Kak 0OpaTHYIO
BEPOSTHOCTh TEKCTA B IPEATIOJIOKEHNUHN ONPEeIeIeHHON
A3BIKOBOIM MOZENN MM KaKk OOpaTHYI BEPOATHOCTb
TECTOBOH BBIOOPKH, KOTOPasi HOPMAJIN3yeTCs 10 YHC-
ny cioB. C npyroit croponsl, ctopnpusain K. [llenno-
Ha U3MepsAeT KOINYECTBO HH(POPMALIUU, KOTOPYIO MBI
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nuu (entropy) OB TIPEIIOKEHBI HE3aBHCHMO JPYyT
OT ApyTa B KaUeCTBE PEJIeBAaHTHBIX (U aJIbTepHATHUB-
HBIX) THIIOTE3, CBA3BIBAIOIINX BEPOSTHOCTHBIC SI3bI-
KOBBIE MOJICJIM U KOTHUTUBHBIC YCUIIUSA TT0 00paboT-
Ke clockHoCcTen TekcTa [12; 13; 14; 19-23; 39; 44; 52].
OTH MEeTpUKH 00ecreunBaroT OObICHEHHE Ha BBI-
YUCITUTEIEHOM YPOBHE TOT'0, KAK BEPOSTHOCTD U He-
OIPEJENICHHOCTD EMHHI] TEKCTA BIUSIOT Ha €0 KOr-
HUTHBHYIO 00padOTKY.

CTOXaCTHYHOCTDh OTHOCHTCS K BEPOSTHOCTHOM
MPUPOJE NaHHBIX. B craTuCTUYECKON TEPMHUHOJIO-
UM CTOXaCTHYECKUHU MPOIEcC — ATO MpoIecc, Ko-
TOPBII MOKET OBITh OMKMCAH BEPOSTHOCTHBIMH Me-
TOaMH, TO €CTh METOAaMH, KOTOPBIE OMPEACTIIOT
BEPOSITHOCTH Pa3IMYHBIX COOBITHH B paMKaX 3TOr0
npomecca. CTOXaCTHYHOCTH TEKCTa OMPEAeIsIeTcs
KaK HelpeacKa3yeMOCTb, HEOXKHIaHHOCTb, HEOOBIU-
HOCTB, CJTy9aifHOCTD TTOSIBIICHUS JJIEMEHTOB B TEKCTE
1 BO3HHMKAIOUINH B pe3yJIbTaTe 3Toro 3pQEeKT HOBU3-
Hbl. O7IHaKO, MO CYIIECTBY, YK€ CaMO MOHSTHE CTO-
XaCTUYHOCTH SIBJISETCS THAJICKTHYHBIM: B Pa3HbIX
KOHTEKCTaxX OHO MOXKET O3Ha4YaTh 0XkKHaaeMoe (Bepo-
SATHOE, U3BECTHOE U T. I1.) U HEOKUJaHHOE (HEBEpo-
SITHOE, HEM3BECTHOE U T. I1.), @ TAK)KE CaMO MOHATHE
oxunannst. OOyCIIOBIIEHO 3TO T€M, YTO B CpE/IHECTa-
THUCTUUYECKOM TEKCTE, TO €CTh B TEKCTE C OOBIYHOM
MOHSATHOCTBIO, YCIIOBHO Ka)kKJIbIH TISATHIN SIIEMEHT SB-
JII€TCsl HEO)KUJITAaHHBIM, HOBBIM, a YETBIPE 2JIEMEHTa
CIIpaBa M ClieBa OT HETO — OKHaeMBIMU U H3BECT-
HBIMH.

OHTPOMNUS — 3TO Mepa HEOIPeIeIEHHOCTH, CBSI-
3aHHOU C JAHHBIMU: YeM 0oJiee Heolpe/IelICHHbI 1aH-
HbIE, TeM BbIIIe dHTponus. TouHee, SHTPONUS CBSI-
3aHa ¢ KOJIMYECTBOM MH(OpMAIUH, CoAepKalleiics
B JJaHHBIX, TO €CTh YeM OoJiee HEeONPEAEICHHBI JIaH-
HbIe, TeM Oounbie nHpopMauu TpedyeTcs, YTOOBI
onucath ux. Hampumep, B cityuae, Korga Bce BO3-
MOJKHBIE 3HA4YEHHsI PaBHOBEPOSATHBI, TO €CTh HEO-
MPEAEICHHOCTh MAKCUMAaJIbHA, KOJIMYECTBO HH(OP-
Malli¥ PaBHO KOJWYECTBY BO3MOXKHBIX 3HAYCHUII,
YMHO)KEHHOMY Ha KOJIMYECTBO OWUT, HEOOXOIUMBIX
JUTSL TIPEJICTaBIIEHU S KaXI0T0 3HAYCHNU .

MoJydaem, mosiydasi KOHKpeTHoe coobieHue. OH BbI-
YHUCIACTCSI ¢ MOMOIIBIO JIorapupma 0OpaTHOH BepoOsT-
HOCTH COOBITHS M COOOIIAET HaM, HACKOJILKO HEOXKH-
JAHHBIM MM YAUBUTEIBHBIM SIBJSCTCS 3TO COOBITHE.
[epriiekcust U CIOPIPHU3aT TECHO CBSI3aHbI MEXKY CO-
00i1, HO IMEIOT pa3IHyYHbIe HOPMAIIbHBIC OMPEICICHIS
Y UCTIONB3YFOTCS [IUTS pa3HbIX Heneit. [Ipumenenue nep-
MJIEKCHH CBS3aHO C 331auaMH S3bIKOBOTO MOJICITHPOBA-
HUS U Paclo3HABaHUsSI PEYH, B TO BPEMs KaK CIOPIIPH-
3aJ1 UCTIOJIB3YETCS B TCOPUU HHPOPMAIIUU M CMEKHBIX
obnactsx. B nannHo#t pabore, olHaKo, MbI OyjeM pac-
CMaTpPUBAaTh 3TH TEPMHUHBI KAK CHHOHUMBI.

Takum 00pa3oM, OCHOBHAS pa3HHUIIA MEXJIY CTO-
XaCTHYHOCTBIO M DHTPOIINEH 3aKII0YaeTcsi B TOM,
YTO CTOXACTUYHOCTH OIHUCHIBAET BEPOSTHOCTHHIC
XapaKTEPUCTUKU JaHHBIX, B TO BPEMsI KaK SHTPOIIHUS
MIPEJCTABISIET COOOH Mepy HEOIpeIeIeHHOCTH, CO-
JepxKalieiicss B 3TUX JAaHHBIX. DTO B3aMMOCBSI3aH-
HBIE, HO Pa3HbIC BETUIHHBI.

Eciu roBOpuUTh HENOCPEACTBEHHO O TEKCTE,
TO | 3/1€Ch MPHUCYTCTBYET KOPPEIALMSA: YeM HUXKe
CTOXaCTUYHOCTBH DJIEMEHTOB TEKCTa, TEM HHXKe
U SHTPONHUIHOCTH caMoro TekcTa. CTOXaCTUYHOCTh
TEKCTa XapaKTepU3yeT, HACKOJIBKO CIIydaifHBIM 00-
pa3oM pacrojioyKeHbl OYKBBI/CHMBOJIBI/CIIOBA B TEK-
cte. Eciiu TeKCT MMeeT BBICOKYIO CTOXaCTHYHOCTH,
TO OyKBBI/CHMBOJIBI/CIIOBA OyAYyT BCTPEUATHCS CIIy-
YJaifHBIM 00pa3oM, U 'y Hero OyzeT Ooee BRICOKast dH-
tponus. C Apyroil CTOPOHBI, €CIM CTOXaCTUYHOCTD
9JIEMEHTOB TeKCTa HUXKE, TO TeKCT OyaeT uMeTh 00-
Jiee ONpPEIeNICHHYIO CTPYKTYpY, XU OH OyAeT UMeThb
Oosee HU3KYIO SHTpoONHIO. Bipouem, Takast Koppe-
TS HE SIBIIIETCS a0CONIOTHOW 3aKOHOMEPHOCTEIO,
M KQXKJIBIH TEKCT MOXET MMETh CBOIO CIIEHHU(UKY.
Taxxe cieqyeT y4uThIBaTh, 4YTO CTOXACTHYHOCTH
Y DHTPOIHUS — ITO MaTeMaTHYeCcKHe MOHSTHS, KO-
TOpbIe He BCEerla MOTYT OBITh JIETKO NMPUMEHUMBI
K €CTECTBCHHOMY SI3bIKY U TEKCTaM, KOTOpBIC HaIlH-
CaHBI Ha HEM.

CymiecTByeT nporpaMMHOE o0ecredeHue, KOTo-
poe CrIoCOOHO paccUuTaTh CTOXaCTHYHOCTH TEK-
crta. Hampumep, B s3bIKE NPOrpaMMHPOBAHUS
Python ectp OumbOnmorexa nltk, kotopas moxer
OBITH MCIIOJIB30BaHA ISl BBIYMCICHUS CTOXaCTHY-
HOCTH TeKcTa. B 3Toif 6mbnuoreke ectb PpyHKIUA
nltk.probability.FreqDist, koTopas mo3BosieT ompe-
JIEeNUTh YacTOTY BCTPEYAEMOCTH Ka)IOro CIIo-
Ba B TEKCTE, a 3aT€M Ha OCHOBE 3TOW MH(pOpMannuu
MOXHO PaccUyUTaTh CTOXaCTHUYHOCTh. Takke ecTh
nporpammbl Textalyser, TextSTAT, Voyant Tools
U ApyTHE, KOTOPbIE MOTYT BBINOJIHATH aHAIU3 TEK-
CTa M PacCYUTHIBATh CTOXAaCTHYHOCTb. DTHU MPO-
I'PaMMBbI MOTYT OBITH OCOOCHHO IOJIE3HBI IJIsl HC-
clleZIoBaHuUs OOJIBIINX 00HEMOB TEKCTa MITH IS BbI-
HOJIHEHU S aHAJIM3a HAyYHBIX CTaTeH.

IIpu cozmanum MojeNu sA3bIKa JJIsSI pacueTa cTo-
XaCTHYHOCTH TEKCTa HCIIONB3YIOTCS pa3inyHbIe
BapHaHThl 00yYalOUINX JaHHBIX, TAKUE KaK CJIOBa-
PH, KOPIYCHI, CTATUCTUYECKUE AaHHBIE U T. 1. OHU
MO3BOJIIOT Ha OCHOBE aHaln3a OOJIBIIOro KOJIUYe-
CTBa TEKCTOB OIPENEIUTh YaCTOTY MCIIOIB30BAHUS
KOHKPETHBIX CJIOB U MX COYCTaHHS, YTO IIOMOTaeT
YIIYYIIATh TOYHOCTH pacyeTa CTOXaCTUYHOCTH TEK-
cta. HexoTopele Moaenu s3b1Kka MOT'YT ObITH chop-
MHUPOBaHBI 3apaHee, 4TOOBI HCIOIb30BAThCS B BUIE
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oubnmorexk mwim APl nis pacuera cTOXacTUIHOCTH
TEKCTa, B TO BPEMsI KaK APYTUe MOJENIN MOTYT OBbITh
CO3/1aHBI HHANBUAYAIHHO MOJ] KOHKPETHBIE 3a/1aun
U HYK]Ibl TIOJIb30BaTENEH.

Htak, B OCHOBHOM SHTPOITHS M CTOXaCTHUYHOCTD
HUMEIOT I0CTaTOYHO YeTKYI0 Koppemnsuuto. Mcxons
M3 TOT0, CTOXaCTUYHOCTh MOXKET OBITH OIpesiesieHa
4yepe3 BbIUUCIIEHUE SHTPONHHU. J{JI HAC CyIIecTBEH-
HO, OZTHAKO, YTO MOKHO BBIYHCIUTH CTOXaCTHYHOCTD
TekcTa 0e3 BBIUMCIICHUSI €T0 SHTPOIUH, UCTIOIb3YS
npyrue Metons! u popmynsl. OQHUM U3 HUX MO-
XKeT OBITh BBIYHCIIEHHE Tepruiekcuu (perplexion,
surprisal), KoTopasi Tak)Ke SIBJISISTCS CTaTHCTHYC-
CKOI Mepoli OLIEHKHM CTOXaCTUYHOCTH TekcTa. Ilep-
MJIEKCU S OLEHUBAET BEPOSITHOCTH CIEAYIOLIETO CIIO-
Ba B TEKCTE HAa OCHOBE MPEABIAYIINX cJIOB. TO ecTs,
YeM BBIILIE NEPIIIEKCHUs], TEM MEHBIIIE ITPEICKa3yeMo-
CTH B TEKCTE, TEM MEHEe CBA3aHHBIMH SIBJIIIOTCS CIIO-
Ba B TEKCTE.

Ileprinexcust Kak Mepa TOTr0, HACKOJIBKO XOPOIIO
SI3BIKOBAst MOJIEIb TIPEJICKA3bIBAET TIOCIE0BATEIb-
HOCTB CJIOB, BBIUMCISETCA Kak oOpaTHas BEpoAT-
HOCTH TECTOBOTO Habopa, HOpMaJu3zyemas Mo Ko-
nnuecTBy cioB. llepriekcns TecTOBOM mocienoBa-
TEJTBHOCTH W, ..., Wy, B MOZIeNH O TIpe/icTaBieHa Tak:

1 1
=N
P(Wl7'--7 Wy ‘e) HZIP(W’ |W1,..., Wi—]’e)

PPL =y

WIW B OKCINOHEHIManbHOW ¢Qopme: PPL =

LS tog, PO e i 1.0)
2 N&=H . Konnenuus nepruiekcuu
CYIIECTBYET YK€ JIaBHO, HO KOHKpeTHas (opmya
JI7Isl €€ BBIYUCIIEHNS B KOHTEKCTE 00paboTKH ecTe-
CTBEHHOT'O s13bIKa 4acTo nmpumuceiBaeTcs O. Ennnexy
u P. Mepcepy (1980), koTopbie MpeAIOKUINA UCIIONb-
30BaTh MEPIUIEKCHIO B KAYeCTBE OIIEHOYHOW METpH-
KU JIJIsI I3bIKOBBIX Mojienel B ctatbe “Interpolated
estimation of Markov source parameters from sparse
data” [30].

Ilepriiekcnst TakKe BBIYHCISIETCS aBTOMaTHYe-
CKHM Ha OCHOBE 3HAYeHHWH YaCTOTHOCTHU CIIOB, TO-
TydeHHBIX ¢ momombio nltk.probability.FreqDist,
Y OIICHUBAET, HACKOJIBKO «YJIHBHTEIBHBIM» MOXKET
OBITh CJEIYIOIIEE CIOBO, YYUTHIBAS MPEIBITYIIHE
CJIOBa B TEKCTe. B kadecTBe Mephl CTOXaCTHYHOCTH
TEKCTa MEHBIIICe 3HAUCHHE MEePIUICKCUU YKa3bIBACT
Ha OoJiee PeICKa3yeMbIil TN MCHEE «CITyTaifHBINY
TEKCT, a OoJIbIIee 3HAUYCHHE MEPIIJICKCUU YKa3bIBACT
Ha 0oJtee CTOXaCTHYECKNH HITH 00JIee «CITydaifHbBIN»

1

IKYZlI/IHOB M. C. Cratuctuyeckoe MOJAEIUpPOBAHUE
PYCCKOTO sI3bIKa C IOMOIIBIO HEHPOHHBIX CETEH : JIUC. ...
KaHJ. TexH. HayK : 05.13.17; [Mecto 3amuTsl: deaep.
uccnen. ueHtp Madopmaruka u ynp.]. M., 2016. 20 c.

TekcT. YToOBl BRIUHUCIUTH Tepruiekcuio B Python,
MOXXHO HCII0Jb30BaTh (GyHKIHI0 perplexity()
n3 knacca nltk.LanguageModel. Ota Qynkmus
NPUHUMAECT TEKCT M MOJEI]b $3bIKa, MOCTPOCH-
HYIO Ha OCHOBE KOpITyca TEeKCTa U 00BEeKTa Kiacca
nltk.probability.FreqDist u Bo3Bpamaer 3Ha4deHHE
neprutekcuu. dynknus nltk.probability. FreqDist
OTIpeJieNIsieT YaCTOTHOCTh Ka)XJ[OTO CJIOBA B TEK-
CT€, HO HE MOXET BBIYMCIUTH CTOXaCTUYHOCTH
TekcTa Hampsamylo. OmHako Ha OCHOBE 3Hade-
HUM YaCTOTHOCTHU CJIOB, MOJIYUYEHHBIX C MOMOILbIO
nltk.probability.FreqDist, MO)XHO BEIYHUCITHTEH HEKO-
TOpbIE CTATUCTUYECKUE TTOKA3aTEIH, TAKIE KaK dHT-
POTIHUS WITH TIEPIIIIEKCH L, KOTOPHIE HCTIONB3YIOTCS IS
OLICHKHU CTOXaCTHYHOCTH TeKCTa. UTOOBI BBITIONHUTH
9TOT pacyeT, He0OXOJUMO HCIIOIB30BaTh JOMOIHH-
TenapHbIe QYHKIMU U3 Onbaroreku nltk wiu npyrue
MaTemMaruaeckue GopMyasl. TaksKe 715 TUHTBHCTH-
YECKOr'0 aHaJIN3a UCIIOJIb3YIOTCS Pa3InuHbIe METPU-
KM, CBSI3aHHBIE CO CTOXAaCTUYHOCTBIO, HAIPUMED,
Bigram Frequency nnn TF-IDF (Term Frequency-
Inverse Document Frequency), KoTopbie criocOOHBI
M3MEPSTh B3aMMOCBSI3b MEXKIY CIIOBAMH M YaCTOTY
TIOSIBJICHHUSI CJIOB B TEKCTE.

MoskHO cO3aTh TaKXKe MPOrpaMMy IT0 BBIYHUCIIE-
HHUIO CTOXaCTHYHOCTHU U 1o Gopmyne A. H. Mopo-
xoBckoro G = H/D, tne G — k03P HUIIUEHT cTOXa-
CTUYHOCTH, H — KOJINYECTBO HEACTCPMUHUPOBAH-
HBIX 3JIEMEHTOB B TEKCTE, a D — MeTepMUHUPOBAH-
HBIX. [Ipy 9TOM M3BECTHO, U4TO CpeHU KO PUITH-
SHT CTOXaCTHYHOCTH paBeH 1/4, To ects 0,25 [7]. dns
9TOTO HY)KHO HaIlnucaTh (YHKIHIO, KOTOpas MOT-
7a OBl pacCYUTATh KOJTUYECTBO HENETCPMUHUPOBAH-
HBIX U JIETEPMUHUPOBAHHBIX DJIEMEHTOB B TEKCTE,
a 3areM ucnonb3oBatk Gopmyny G'=H/D nns onpe-
JeJIeHUs KOd(PPUIHEHTA CTOXaCTUIHOCTH. UTOOBI
ceNaTh MporpaMmy 60jee TOUHOM, MOYKHO UCIIOIb-
30BaTh TEKCTOBBIE MOJIEIN JIJISI COTTOCTABIICHHS 3HA-
YUMBIX TSTH 3JIEMEHTOB TekcTa. Hampumep, Mox-
HO HCTIOJIB30BaTh MOJIETH S3bIKa N-TPaMM, KOTOpPbIE
YYUTBHIBAIOT YaCTOTY KOMOWHAIMI U3 71 2JIEMEHTOB
(B maHHOM city4ae n=5), 4To0ObI 60JIee TOUHO OIpe-
JIEJISITh, KAKHUE 3JIEMEHTHI CIENYET CUUTATh HEACTEP-
MUHHpOBaHHBIMU. Cpenuuii ko3hHunnueHT croxa-
CTUYHOCTH, paBHEIH 0,25, MOKET OBITH UCIIOIH30BaH
KaK OIMIOPHOE 3HAYCHUE ISl CPABHCHUS MOy ICHHO-
ro pe3ynbrata. Eciu KodQQUITMEeHT CTOXaCTUIHOCTH
BeImIe 0,25, To TEKCT cunTaeTcs 0ojiee cToXacTHYe-
CKHM, a €CJIA HI)KE — MEHEe CTOXaCTHYECKIM.

CTOXaCTUYHOCTh M MHEPIJIEKCUS MOTYT OICHHU-
BaThCS Ha yPOBHE OT/AEIBHBIX CJIOB, HO TAK)KE MOTYT
OBITh MCIIOJIb30BaHBI JUISl OLIGHKU CTOXAaCTUYHOCTH
TekcTa B 1iesoM. [Ipru 3TOM X oneHka MOXeT y4u-
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Cmoxacmuunocmo u OHMPONUs 6 TuHec6UCMUKe

TBIBATh SI3IKOBYIO MOJIEITh, TIOCTPOCHHYIO Ha OCHOBE
OoJiee KPYIHBIX €UHMI] TEKCTa, TAKUX KaK (Gpassl,
MIPEIOKEHUS UITH JTaXKe TeMaTUYeCKue oy, Tod-
Hee, ePIJICKCHsI MOXKET UCTIOJIB30BAThCS JIJIS OLICH-
KU CTOXaCTUIHOCTHU TEKCTA HA PAa3THIHBIX YPOBHSX,
BKJIFOYAs yPOBEHB OT/IENBHBIX CIIOB U YPOBEHb TeMa-
THYeCKuX moJici. OMHAKO TPH OLIEHKE MEPILICKCUH
Ha YpOBHE TeMaTHUYECKUX ToJiel miu (pas HeoOXo-
MO HCIIOJIH30BAaTh COOTBETCTBYIOMIYIO SI3BIKOBYTO
MOJIEJTb, IIOCTPOCHHYIO Ha 00Jiee KPYIMHBIX SAUHU-
[[aX TEKCTa.

JHTponus B MH(popMaTHke;
JHTPONHUS TEKCTA U CIOCOOBI ee N3MePeHH

WudopmannonHas 3HTPONHsI — Mepa Heonpee-
JIEHHOCTH HEKOTOPOW CHCTEMBI, B YaCTHOCTH HETIPe/I-
CKa3yeMOCTb MOSIBJICHUS KaKOH-1100 eJMHUIIBI TIEp-
BHYHOTO andasuta (croBaps, peectpa). Heckoiabko
3areMHss kapTuHy, K. [lleHHOH MOHMMAaJ SHTPOIINIO
KaKk MH()OPMAIMOHHYIO 30bITOUHOCTS [40], B TO *Ke
BpeMs YTBEpXK/asi, 4TO MPUPOCT HHPOPMAIIHH pa-
BEeH yTpaueHHOH HeompenenenHoctu. A. H. Trip-
cuH u 1p. nutupyet xona ¢pon Heitmana («HuxTo
HE 3HAET, 4YeM Ha CaMOM JIeJie SIBJISETCS SHTPOIUS)
Y TIUIIET, 9YTO «HECMOTPS Ha 4acToe yImoTpedsieHne
3TOr0 TEPMMHA, UCTIOJIB30BAHNE SHTPONUHU JIJIS MO-
JIETUPOBAHUS CIOKHBIX CHCTEM, B OTJIMYHE OT Tep-
MOIMHAMHKHU, HE (OpMaIN30BaHO W HOCHT Kade-
CTBEHHBII XapakTep». BMecTe ¢ TeM «3HTpONUs MO-
KeT BBICTYIAaTh B POJIU YHUBEPCAIBLHOIO MapaMeTpa
1 UJIeaTbHO MOAXOANT /IS PEIIeHUs] pacCMaTpHUBae-
MBIX 3aJ]a4 O TIOBEIEHUH CI0KHBIX CTOXACTUYECKUX
cucrem» [8; 47].

Ectp u3BectHBIE (hOpPMYIIBI pacdeTa SHTPOIHH.
B kmaccuueckoit cratbe A. H. Konmoropora «Tpu
MOIX0/1a K OTIPEACIICHIIO MOHATHS KOJNYecTBa MH-
dbopmamun» (1965) paccMaTpuBarOTCsA TPU CIIO-
coba »To cuenath: 1) komOmHAaTOpHBINA (MHpOpMa-
uus no P. Xaptnu), 2) BEposITHOCTHBIM (QHTPONHUS
K. lllernoHa), 3) anropuTMHUYECKHUH (KOIIMOTOPOB-
CKasl CIOKHOCTB). ONuIeM B¢ nepsble GOPMYyIIbI.

@opmyna XapTin OMUCHIBAET CUCTEMY C PABHO-
BEPOSITHOCTHOM BCTpPEUaeMOCTbIO 3y1eMeHTOB. Ilo-
CJIEJ0BATEIBHOCTD N BeIUYUH ¢ K-3HAYHBIMU CUM-
BOJIAaMH (B 3aBUCHMOCTH OT 4Hciia OyKB ayihaBuTa)
MoxkeT npunuMath ¥ = KV snauenuii. Eciu nocrne-
JIOBATENIbHOCTh TPHHUMAET } paBHOBEPOSITHBIX 3Ha-
YEeHUH, TO JJIsl UX 3aMUCH TPeOyeTcsl He MEHee YeM
N=log,V cumBonos. IlosTomMy 1715 ciryqaiiHOW Be-
JIMYMHBL, TPUHUMAIOIIEH KOHEUHOE YHCIIO 3HAYEHUH,
€CTECTBEHHO OINPEeNNTh «COOCTBEHHYIO HH(OpMa-
LHUIO» (MEpY OIPEACICHHOCTH) KaK JIorapudm oT 00-
patHoii BeposiTHOCTH [, = log,(1/P) = —log(P)), rne

i — HOMep 3HaueHus (coObITHs), K — OCHOBaHHUE
andasuTta (crinucka). Yem BeposiTHEe COOBITHE, TEM
MeHbIIEe MHPOpMaMu OHO MpUHOCHT: log,(1) = 0,
a, Hanpumep, log,(3) =1, ...

BepositHOCTHBIN nOAX0A, npeanoxkeHHbi [len-
HOHOM B 1948 1., 00001IaeT Onpesaeenne XapTiu
Ha CIIydaii, Kor/ia He BCE DIIEMEHTHI MHOKECTBA SIBIISI-
I0TCSl paBHO3HAYHBIMH. DHTponueil [llenHoHa Ha3bI-
BaIOT CPEIHEB3BEIICHHOE KOIMYECTBO HH(POPMAITTU
B cooOmeHnsx uctouHnka. CoBpeMeHHasi MaTeMa-
THUYECKasi CTATUCTUKA BBIACISACT «IHTPOINI0 UHPOP-
MaIm» ¥ «HTPOITHIO B3aMMOCBs3M». O0a OHATHS
UCIIOJIB3YFOTCSI M ISl CTATUCTUYECKOTO MCCIIe/IOBa-
HUS TeKCTa. PaccMoTpuM HH(MDOPMAITHOHHYTO SHTPO-
MU0 KaK Mepy HEOoIpeIeIeHHOCTH cucTeMsl S. [1pu-

m

Bogutcs popmyna H(S)= —Z p;logp;, tne p,, ...,
i=1

p,, — BEPOATHOCTH TOTO, 4T0 cucTeMa S MpUHUMA-

€T KOHCYHOC YHCJIO COOTBETCTBYIOIUX 3HAYECHU U X1

m

sees X, TAK Zpi =1,p,20,i=1,2,..., m,410 OT OC-
i=1

HOBaHu4 norapudma B (1) 3aBHCHUT eANHNIIA H3MEpE-

HUs MHPOpMaIuu — OWT, TPUT U ap. [6; 8; 47].

DHTPOMNUS B3aUMOCBSI3H ABYX CIIyUYalHBIX BEIU-
9UH 03HAYAET MEPY B3aHMHOTO Xa0Ca UITH B3aUMHOU
YIOPSIAOYCHHOCTH PACCMATPUBAEMBIX CIIYYaHBIX
BenmuuwH. [ TOro, 9TOOBI HIes MCTIOIb30BAHMUS
SHTPOIUHU B3aUMOCBSI3U 11 AHAJIN3a CBS3H TEKCTOB
Ha €CTECTBEHHOM SI3bIKE MOTJIa OBITh HCIIOIH30Ba-
Ha, TpeOyeTcs MPUBECTH paccMaTpPUBaeMble TEKCTHI
B BHUJ, K KOTOPOMY METOJl pacuyeTa dHTPONUHU B3au-
MOCBSI3H MOXKET OBITh IPUMEHEH, YTO (PaKTHICCKU
TpeOyeT mpeodpa3oBaHms TEKCTa HA €CTECTBCHHOM
SI3bIKE K BUJIY YHMCJICHHOW ClIy4alHOW BEINMYMHBI,
WJIW, IPYTUMHU CIOBAMH, BEKTOpPa CIYyYalHBIX 3HA-
yeHu [47]. B Hamem uccieoBaHUN aKIEHT CTa-
BUTCS Ha SHTPOINUH UH(OPMAITUHU, TO €CTh COOBITHH,
HO HE B3aMMOCBS3CI.

B nuHTBHCTHKE TEKCTa SHTPONUHHOCTH HHPOPMA-
[IUU B HACTOSIIIEE BPEMSI YCIICIITHO UCCIENYETCS C TI0-
MOIIIbIO OTEUYECTBEHHBIX IporpaMm — LanA-Key,
HHCTPYMEHTa cOOpa CTAaTHUCTHYECKUX MOIeIeH
SMAT (Statistical Model Acquisition Tool), koTo-
pBIE€ BBLAAIOT CIIHUCOK -, 2-, 3- 1 4-CJIOBHBIX UMCH-
HBIX (hpa3 C MMoKa3aTeIeM UX PEIICBAHTHOCTH B 00-
paboTaHHOM TEKCTE.

OcranoBuMcs Ha nporpamme SMAT. Ha ocHoBe
¢dopmyiel K. lllenHoHa Oblila co3aHa mporpamma
BBIUNCJICHUS] SHTPONUMHOCTH TEKCTa. N-TpaMMBbl
B SMAT — 5T0 psizbl cI0B (He cuHTarMbl '), 1Bo-
W4Hble n-rpammbl 1-2; 2-3; 3—4 1 T. 1.; TPOUUHBIE

1'YT106BI MOTYyYHTH M3 TEKCTA CUHTArMBI, TPEOYIOTCS
MHBIE 3KCTPAKTOPBI SHTPOIHUU.
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123, 234, 345, 456, 567... u Tak ganee. Beraucienue
SHTPONUHU ¢ ToMOIIbI0 SMAT — 4yncTas YBPUCTHKA
IUTS KaKIoTo Tekcta. IIporpamma MokeT OBITh HC-
MOJIb30BaHA I Pa3HBIX LIEJTCH, B TOM YHCIC AJISI aB-
TOMATHYECKOH aTpuOyInu TeKCTa.

Ecnu sHTpOnuNHOCTH MO CYILIECTBY MpPEACTaBIIs-
eT co00ii HETTPEICKA3yEeMOCTh, CTPEMIICHUE K Xa0CYy,
TO €€ MPOTUBOIOJOKHOCTBIO B TUHI'BUCTUKE SIBJISI-
eTCsl KIUITUPOBAHHOCTE. [1o] KIUIIMPOBAaHHOCTHIO
MMOHUMAETCSI TIOBTOPSIEMOCTh JJIEMEHTOB TEKCTa,
B YACTHOCTH, IMOBTOPSIEMOCTD CJIOB U CUHTarM y aB-
Topa. UeM OoJIbIlie SHTPOIMITHOCTD, TEM BEIIIIE CTE-
MIeHb HEOMPEACICHHOCTH TEKCTa, YeM OOJbIIe KIIH-
[TUPOBAHHOCTH, TEM MCHBIIIE CTEIICHB HEOIPEICIICH-
HOCTH TEKCTA.

NwmeroTcss MapKUpOBAaHHBIC KIUIIE — HIUOMBI,
Mpele/ICHTHBIC BEICKa3bIBaHUS, a)OPU3MBIL, U HEMap-
KUPOBAHHBIC KJIHIIE, TO €CTh (PAKTHIECKOE TTOBTO-
peHue CJIOB U CUHTArM y aBTopa. MapKupOBaHHbIE
KJIUIIEe TaKUM 00pa3oM CBOASATCA K (ppa3eorornye-
CKHM WJIU CTEPCOTHITHBIM PEUCBBIM SIBJICHHSIM, a HE-
MapKHUpPOBaHHBIE — K MIOBTOPAM, TOJTHBIM, YaCTHY-
HBIM WJIM TEMaTHYeCKUM y aBTopa. K kiwuime MoryT
OTHOCHTKCS: 1) KpbIJIaThie BIPAKEHHU S, 2) aBTOPCKHE
MTOBTOPHI BHYTPH TEKCTA, 3) 0MHOO(DOPMIICHHBIE JIEK-
CHYECKHE SIUHUIIBI B TEKCTE HIJIU aBTOPCKOE OHOO00-
pasue. O KIUITUPOBAHHOCTH MOYKET CBHICTEITHCTBO-
BaTh HCIOJb30BAHUE YACTOTHBIX, IIUPOKO3HAUHBIX
WA «BCEOOIINX» CIIOB U CUHTAKCUYECKHE 0COOCH-
HOCTH TeKcTa. MOXKHO BBIBECTH (POPMYITY KIUIITHPO-
BaHHOCTH, HAIIPUMEP, KOTUISCTBO MAPKUPOBAHHBIX
KJTHIIIE TUTFOC KOJTUYECTBO HEMApKUPOBAHHBIX KITH-
11e, eJICHHOE Ha YUCIIO CIIOB.

[Ipu ompeneneHnN TEKCTOBOH DHTPOIHH Ba)KHO
TaKXe MOHATHE PEJICBAaHTHOCTU — KOJIMYECTBEHHOU
XapaKTEPUCTUKH, KOTOPas MIO3BOJISIET COPTHPOBATH
W3BJICYCHHBIC CIUHUIIBI B 3aBUCHMOCTH OT pslia UX
cBoMCTB. [lokaszaTenb peieBaHTHOCTH 3aBUCUT OT Ya-
CTOTBI CaMOii (ppasbl, COBOKYITHOI YaCTOTHI €€ KOM-
MMOHCHTOB, JUIMHBI, 9aCTOTHI BXOXKJICHHS B OoJce
JUTHHHBIE ()pa3bl, MecTa B TeKcTe (OOJBIINI BeC MpH-
cBanBaeTcs (hpazaM, BCTPEUAIOITUMCS B HAUaJIe TeK-
cTa), KOJIM4YecTBa maparpagoB, B KOTOPbIX BCTPETH-
nack (hpasa, a Tak)ke OOIENTPHHSITHIX KPUTEPUEB CTa-
TucTudeckoi peneBantHoctu [10; 41; 43]. Umennsbie
(paspl, K KOTOPBIM OTHOCSITCSI M OJHOCJIOBHBIC CYIIIe-
CTBUTEJIBHBIC, — CAaMBIA YaCTOTHBIN CJION JICKCUKH,
HamboJee TECHO CBSI3aHHBIN C COMEPKAHUEM TEKCTA.

Mexay KOMIIOHEHTAMH 7-TPaMM DHTPOIIHS MU-
HUMaJIbHA, MEXAY CAMUMHU Ke A-IPaMMaMH SHTPO-
U1 MOXKET JIOCTUTaTh BHICOKUX 3HAUEHUH. DHTPO-
MUsI U KJIUIIUPOBAHHOCTD OMPEACISIOTCS TOBTOPS-
€MOCTBIO 3JIEMEeHTOB n-TpamM. Hamnbonee pyHkim-

OHAJIBHBIM SABJISICTCS ITOHATHUC peIIYKHI/II/I 3HTpOHI/II/I,
KOTOpa}I OHpe,ZleII}IGT IIOHUMAHHUEC CMBICJIa BBICKA3bI-
BaHUA/TEKCTA.

JAnanekTHKA NOHATHIA M METPHUK
CTOXACTHYHOCTH M DHTPOIUH
(QHTPONUITHOCTH) TEKCTA:
0030p TUTEPATYyPHI

IMonBenem utor npeasraymux naparpadgos. Oc-
HOBHAsI pa3HHUIA MEKIY CTOXAaCTUYHOCTBIO U JHT-
pommeil 3aKII0YaeTCs B TOM, YTO CTOXaCTUYHOCTh
OIUCHIBACT BEPOSITHOCTHBIC XapaKTCPUCTHKH JTaH-
HBIX, B TO BPeMs KaK SHTPOIHS IPECTABIISIET COO0M
Mepy HEOIPENCICHHOCTH, COACPIKAIICHCS B ITHUX
JAHHBIX. DTO B3aMMOCBSI3aHHbBIE, HO Pa3HbIC BEIH-
guHBL. VICXOms U3 TOTO, 9TO B OCHOBHOM DHTPOITHS
Y CTOXaCTHYHOCTh HMEIOT JIOCTATOYHO YETKYIO KOP-
PEISINI0, CTOXaCTHIHOCTh MOXKET OBITH OTIpe/ieIie-
Ha 4yepe3 BhIYHCIICHHE SHTPOIMH U Hao00poT. Jlis
HAC CYIIECTBEHHO, OMHAKO, YTO ST BEITHIMHBI MOXK-
HO BBIYHCIISATH U CPABHUBATH aBTOHOMHO. Tak, MOX-
HO BBIYHMCIUTH CTOXAaCTUYHOCTH TEKCTa 0€3 BBIUUC-
JeHus ero >HTpornuu. OTHUM U3 HUX MOXET OBITh
BBIUKCIICHUE nepruiekcuu (perplexion, surprisal),
KOTOpAast OIIEHUBAET BEPOSITHOCTD CIICAYIOMIETO CII0-
Ba B TEKCTE€ HAa OCHOBE NPEIbIAYIIHUX CIOB U BbI-
gpcnserca o opmysne PP(W) = 27210220 rpe
PP(W) — nepIijieKCHBHOCTh TECTOBOI'0 MHOYKECTBA
W, a p(w;) — BEPOATHOCTb, IPUCBOECHHAA KaXJI0-
My CIIOBY W; B TECTOBOM HabOpe A3BIKOBOW MOJIENH
(bopmymna @. Enuneka u P. Mepcepa). becrimatabim
MPOrPaMMHBIM HHCTPYMEHTOM, KOTOPBIA MOXKET H3-
MEPUTH TEPILICKCUIO TEKCTa, SABIACTCS (yHKIIHS
MIEPILICKCHU B HA0OPE CPENICTB €CTECTBCHHOTO SI3BI-
ka (NLTK) B Python. bubnnorexu s3pIKOBOTO MOJIE-
nupoBaHus, Takue kak Stanford CoreNLP u Apache
OpenNLP, takxe mpenocTaBisiioT GyHKIIHOHATb-
HBIC BO3MOXKHOCTH JIJISI BEITUCIICHUS TIEPIICKCHU.
Kpome Toro, HekoTopbie PpeliMBOPKH MAaITHHHOTO
oOyuenwus, Takue kak TensorFlow u PyTorch, Taxxe
UMEIOT BCTPOCHHBIE (DYHKIIHH JIJIs1 BRIYUCIICHUS TIep-
MIJICKCHH. DHTPOIMHUS TEKCTa MOKET OBITh OIpeere-
Ha KaK cpeJiHee KOJIMYeCTBO OUTOB MU HHPOpMAIIH-
OHHBIX CIMHUI], HEOOXOIUMBIX IJISI MPEACTABICHUS
Ka)X]IOT'0 CJIOBA B TeKCTe. DopMyIia SHTPOITUHU TEKCTa
OIIpe/IeTIsieTCS KaK CPe/lHee KOJIMYeCTBO HH(POPMAIH-
OHHBIX SIUHUIL (OUT WITH MIAHC) IS MPEACTABICHHS
Ka)XJI0ro cjioBa B Tekcre. OHa BeIYUCIseTCs 0 Gop-
myne: H = -XP(w) log, P(w), tne H — suTpomnus,
P(w) — BepOSTHOCTB KaXxJ0ro cJioBa B TeKcTe ((op-
myna K. [llenHona). DHTPOIHS TEKCTa TAKIKE MOKET
OBITh M3MEPEHA C MOMOIIBIO TPOTPAMMHBIX MTPHIIO-
skeHu#. [10M0OHO BBIYUCICHUIO TEPIICKCUH, IS
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Cmoxacmuunocmo u OHMPONUs 6 TuHec6UCMUKe

BBIUMCIICHHSI SHTPOITHH TEKCTa MO’KHO HCTIOJIb30BaTh
OMOIMOTEKH SA3BIKOBOTO MOJICTHPOBAHU S, TAKHE KaK
NLTK, Stanford CoreNLP u OpenNLP, dppeitmBop-
KM MalllMHHOTO 00yueHwus, Takue kak TensorFlow u
PyTorch. DHTpONMIHOCTD TEKCTA TaKKe N3MEPAETCS
¢ momorbto mporpamMm LanA-Key u SMAT.
dopmyna nepruIekCuu TekcTa U popmyia SHTPO-
MUY TEKCTa UMEIOT CXOJCTBO, HO HE SIBIISIFOTCS I10-
HATHAMM SKBUBaJEHTHBIMUA. O6e (hOpMyIIbI HCIIOTh-
3YIOTCS T M3MEPEeHUs KOoJIu4YecTBa HHPOPMAIIHH,
COJISpIKAILICHCS B TEKCTE, U 00a TEPMHUHA OTHOCSTCS K
Teoprun nHpopmMaruu. OxHaKo GpopMyia MeprieKCHu
SIBJISIETCSL MEPOM TOr0, HACKOJIBKO CJI0XKHO TMOHSTh
TEKCT, TOT/1a KaK SHTPOIHS TEKCTa SBISIETCS MEpOit
KoJIn4yecTBa MH(OpMAIIIH, COIepIKaIleics B TEKCTE.
dopmyna MepIiIeKCHH CBA3aHa C TIOHSITHEM Bepo-
STHOCTH, 4TO CJIEAYIOIIEe CIIOBO B TEKCTe OyJeT Ta-
KM, KaKUM OXH1aeTcs. Yem HIKe BepOATHOCTD, TEM
OoJiee HEMOHATEH TEKCT. J[J1s1 BBIYMCICHUS TIepILIeK-
CHM HY’KHO 3HAaTh BEPOSITHOCTH TECTOBOrO Habopa
(3amucaHa 1moJ| KOpHEM B 3HaMEHaTelle), TO €CTh PH-
HUMaeTcs BO BHUMaHue GpakTop ceMaHTHKH. Dopmy-
J1a BHTPOIIHH, C JPYTOH CTOPOHBI, U3MEPSIET pPa3HO-
o0pa3ue CIIOB U CTEIEeHb UX UCTIOJIb30BAHMUSI B TEKCTE.

Taxum 00pa3oM, MOKHO CKa3aTbh, YTO (GopMyia
MEPILICKCHH U (pOpMYyJia SHTPOIUU HE BBIBOISTCS
OJTHA M3 IPYTOi1, HO 00€ OHM UCTIONB3YIOTCS /IS OLEH-
KH TOT'0, HACKOJIbKO MH(OPMATHBEH U TIOHSITEH TEKCT.

CToXaCTHYHOCTH M PHTPONHS (PEqyKINS SHTPO-
MTUH) SABJISIOTCS BAXKHBIMU SIBJICHUSMH, OMPEEIISIO-
IIUMH MIPOCTOTY/CIOKHOCTH 00paboTKH HHpOpMa-
[IUU TEKCTOB U JIEKAIUMHU B OCHOBE BEPOSITHOCTHBIX
SI3BIKOBBIX Mojienel. Huxke npuseneM paccyxaeHus
HcclieoBaTesel 0 AMaleKTHKE MMOHSTHS CTOXaCTHY-
HOCTH U TOHSTHUS PHTPONUU (PEAYKIIUU SHTPOITHH)
B IOHUMaHUH CMBICIIA TEKCTA.

SI3p1k 0OpabaTeIBaeTCst 6oJiee NI MEHEE TOCI0B-
HO, TIPY 3TOM HEKOTOPBIE CJI0BA BBI3BIBAIOT OOJIBIIE
yCcHIIHI 110 00paboTKe cMbIcia, YeM JApyrue, 4To
oTpaxkaeTcs B 6oiee JUITUTeTbHOM BPEMEHH YTEHUS
(reading time, RT). C KOTHUTUBHOHN TOYKHU 3PCHHUS,
MIPOUCXOANT Pa3BOPAYMBAIONIUICS BO BPEMEHH ITPO-
[IECC IMOCIIOBHOTO OOHOBJICHUS HHTEpIIpeTauu [51].
CymecTtyroniue B ”HGOpPMAaTUKE MOACTH 00padboT-
KU TEKCTa, KaK MPaBUJI0, OCHOBBIBAIOTCS Ha JIMHT-
BUCTHYECKOM OIIBITE U OrPAHUYUBAIOTCS €ro y4e-
ToM. OHAKO CIOXKHOCTH 00paOOTKH (=KOTHHUTHB-
HbIC YCHUJIUsI), BbI3BaHHAsl KaXKJbIM CJIOBOM, 3aBH-
CHT HE TOJIBKO OT MPEIbIIYIIEr0 JNHIBUCTHYECKOTO
OIIBITa, HO M OT OOIIMX 3HAHUW O MHpe. bonbIH-
CTBO Mopeneil 00padoTkn HHpOpPMAITNK HE MOTYT
OOBSCHHUTH BIMSHHE 3HAHHUS O MHpPE B IIpolecce
MMOHUMAaHHSL.

MHoTHE COBpEMEHHBIC MOJICIH OPUCHTHPYIOTCS
Ha YeJIOBEYSCKOE MOHUMAaHHUE, Ha CMBICIOBOE BOC-
npusitHe Tekcta. ABTOpH [51] mpemnararoT qudde-
peHIIHAIbHBIC METPUKN 00pabOTKH TEKCTA: OLECHKY
CTOXAaCTHYHOCTHU M PeayKIUU dHTporru. O6e MeT-
PUKHU U3MEPSIOTCS, UCXOAST U3 JTUHTBUCTHYECKOTO
OTBITA W 3HAHUS O MUPE MOHUMAIOIIETO CYOBEK-
Ta. MHTepnpeTamnus MoHUMaeTCsl KaK IPOU3BOIHAS
0T 00pabOTKH eNUHHUI] KOKUIAHUNA U HEOXKUTAHHO-
ro» [ibid.]. [Toka3aHo, Kak KOTHUTHBHO-OPHUCHTH-
pOBaHHAsI MOJICIIb PEAYKIUU SHTPOIUHU MPOSIBIISICT
ce0st BO BpeMsI MHTEPIIPETAIINN U TIOHIMAHS TEKCTa
U KaK PeIyKIUsl SHTPOIUU U CTOXaCTUYHOCTh OT-
pakaroTcs B pa3JInYHBIX MOBEAEHUYECKUX d(hhexTax
[20; 21].

YTBepxKIaeTCs, UTO CTOXaCTUYHOCTh M DHTPO-
MUAWHAS PETYKIUS IPOUCXOIAT U3 OJHOTO U TOT'O JKe
KOTHUTHBHOTO IPOIIECCa, HO OTPAKAIOT Pa3IHIHBIC
acIeKThl 3Toro mpomecca. CTOXaCTHYHOCTH MOKa-
3BIBACT OKHUJAHUE OTHOTO COCTOSHUS 33 IPYTHM
U BOCIPHATHE €r0 KaK 0XKHIaeMOI0/HEOXUTaHHO-
T0, & PeIyKIIUs SHTPOIIUH MOATBEPKIACT KOHETHOE
COCTOSIHHE ITPOIIecca U TeM CaMbIM CBUJICTEIHCTBY-
eT 00 00Hapy>KEeHUH CMBICIIA, O JIOTHYHOCTH BBIBO-
na. CocTosiHUE B CITydae TEKCTa — OTO TO XKE, 9TO
COOBITHE B OOIIEH TEOPHUU CTOXACTHUKHU U DHTPOIHH,
TUITHYHO TOJ] COOBITUEM/COCTOSTHUEM TTOHHUMAETCS
MOSIBJICHUE 33 ITaHHOTO YJICHA TIPEJIOKEHHU S (=CJI0BA)
B IICTIH U3 TISATH CIIOB.

SI3b1K 0OpabaThIBaeTCs OOJIee UITU MEHEE MOCIIOB-
Ho. [lon BAMsAHMEM TEOpPHH KOMMYHHKAIIUU OBLIO
BBICKA3aHO MTPEATIOJIOKEHHUE, YTO HHHOPMATHBHOCTH
CJIOBA MPSIMO MPOTIOPIIUOHATBHA YCHIIHSIM IO €T0 00-
paboTKe, KOTOpbIe OHO BBI3bIBaeT. OTHUM H3 CIIOCO-
OOB KOJIMYECTBEHHOW OIEHKH HH()OPMATHBHOCTH
CJIOBA SIBIISICTCSI MCITOJIB30BAHUE TIOHSTHUS CIOPIIPU-
3aj1a, KOTOPOE SBJISICTCS METPHUKOM, KOJWYECTBCH-
HO ONpeeaoniei oxxuaaeMocTh ciioBa [26—28; 33].
[Ipu >TOM YeM MeHee OXKHIAeMO CJIOBO B JJAHHOM
KOHTEKCTE, TEM BBIIIIE ero «camonHpopmarms» (self-
information) [50].

MHOT0 3KCTIepUMEHTATBHBIX PE3yJIBTaTOB ITOKA-
3BIBAIOT, UTO KOTHUTHUBHAS 00pabOTKa CIIOKHOCTH
OTIEIBHBIX CIIOB 3aBUCHT HE TOJBKO OT UX BEPOSIT-
HOCTH KaK 9acTH (JIOKQJIBHOTO) JIMHTBUCTUUECKOTO
KOHTEKCTA, HO U OT 00JIee MIMPOKOTo AUCKYypCca U BU-
3yaJIbHOTO KOHTEKCTa, a Tak)Ke OT OOMIMUX 3HAHWI
o mupe [11; 14; 17; 24; 28; 29; 31; 32; 34-37; 48; 49
u ap.]. CrenoBaTenbHO, YTOOBI OOBSCHUTH ITH pe-
3YJBTAaThl C TOUKHU 3pEHUS HHPOPMATHBHOCTH CJIOB,
TEOPETHKO-NH(DOPMAITOHHBIE METPHKH CTOXACTUI-
HOCTH W COKPAILCHHS SHTPOMHUHU TOJDKHBI YUUTHI-
BaTh BEPOATHOCTHYIO CTPYKTYPY MHPA, BEIXOSITY IO
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3a paMKH TOJIBKO BepOaJIbHOTO KOHTEKCTa, TO €CTh
JUHTBUCTUYECKUX CUTHAJIOB. OHU AOJKHBI OBITH
00 JOTOJTHEHBI BEPOSTHOCTHBIM TOHATHEM KC-
TPaJMHTBUCTUYECKOT0 3HAHHUS, THOO0 IIePECMOTPEHBI
C TOYKH 3pEHN JISKAINX B UX OCHOBE KOTHUTHBHBIX
MIPOLIECCOB.

B [50; 51] mpencTaBieHa MOETh MOHUMAHUS SI3bI-
Ka, B KOTOPOH OLICHKU CTOXaCTUYHOCTHU BBIBOJSITCS
13 BEPOSITHOCTHBIX PACIpeesIeHHbIX pernpe3eHTa-
[IUH 3HA4YeHNH (CMBICIIOBBIX MTPEICTABICHHIA), [IETT0Y-
KH U3 KOTOPBIX BRICTPAUBAIOTCS Ha MOCTIOBHOU OCHO-
Be (TaKk Ha3bIBAEMBIH «ITPOIlECC HHKPEMEHTAIBHOTO
SI3IKOBOTO TIOHUMAHHUS»). DTH PEIPE3CHTAIINH, OC-
HOBaHHBIE HA CTPYKTYpE PACIPEICICHHOTO CUTYya-
roHHoro npocrpancTia (Distributed Situation-state
Space framework) [22; 23], ©CTIONB3YIOTCS IS CO3-
JAHUS SK3EMIUISIPOB CUTYallMOHHBIX MOJENeH, KO-
TOpPBIE TO3BOJISIIOT JIeaTh BBIBOJBI, OCHOBaHHBIC
Ha 3HAaHUAX O MHUpe. TakuMm 00pa3oM, S3bIKOBas
MOJIEJIb PACIIUPSIETCS 32 CYeT KOTHUTUBHO-OPHEH-
TUPOBAHHOW MOJIEJIM MOHUMAaHUs, B paMKax KOTO-
POii 4eIOBEK WIIM HEUPOHHBIE CETH OLEPUPYIOT KaK
SI3BIKOBBIM OITBITOM (MCTOPHEH JIMHTBUCTHYECKOI
nHpOpMaIMK), TAK U 3HAHUEM O MUPE (BEPOSTHOCT-
HBIM 3HaHHEM, OTPAKEHHBIM B ITPEICTaBICHUSX) [48;
49]. TTokazaHo, 4TO MPOIECC TOHUMAHUS «IYBCTBH-
TeneH» K 000MM 3THM HCTOYHHKAM HH(OpPMAaIINH,
npejIaraeTcsi O0bSCHITH TO, KAK JIMHT BUCTUYECKHI
OTIBIT ¥ 3HAHWE MHUPA BIUSIOT HA 00padOTKY CIOXK-
HOCTEH TEKCTa, C MOMOIIbIO PENpPe3eHTATUBHOIO
W aJITOpUTMHYECKOro pasuia Mappa [34].

Psi MICTOYHMKOB TMOJIATAOT, YTO PEAYKIUS JHT-
poIU SIBISETCS PEJIEBAHTHBIM U TIPU 3TOM He3a-
BUCHUMBIM OT CTOXaCTUYHOCTH TPEIUKTOPOM IIpH
00paboTKe KOTHUTHUBHBIX CIOKHOCTEH TekcTa. Tu-
MTUYHO S3BIKOBAS SHTPOTIHSI OTIPEJIeINIETCS aHAIN30M
JUHTBUCTUYECKUX CTPYKTYP, IIPU ITOM UCTIONIb3YIOT-
Csl TaKW€ METO/IBI, KaK BEPOATHOCTHASI KOHTEKCTHO-
CBOOOJIHAsI TPaMMaTHKa COCTOSIHUHN [26—28], yacTeit
peuut [39] unm otnenbHbIX ci1oB [19-23]. Bmecre ¢ Tem
SHTPOINUIO MOXKHO paccMaTpUBaTh KaK BEIUYUHY
HEOIPeIeICHHOCTH OTHOCHUTENBHO TTOJIOKECHHUS JIeIT
B Mupe. To ecTh yMEHbIIEHUE SHTPOINUH IPU OHUMA-
HUH, HATIPUMED, CIIOBA W, KOJIMYECTBEHHO MOKA3bIBa-
€T, CKOJIbKO HEOIPE/IeIEHHOCTH B OTHOIIEHUH TEKY-
IIETr0 MOJOKEHUSI IEJT yCTpaHsieTcs: 00paboTKOI clioBa
w,. Tako# IOIX0/1 SMIUPHUYECKH MOATBEPHKAAETCS UC-
CIIeIOBaHUEM CUTYaTUBHOI'O MIOHUMAHUS SI3bIKA, TIPU
KOTOPOM TP MTPEABABICHNN PEUITHEHTaM BepOahb-
HO-BHU3YaJIbHOI'O KOHTEHTA MEHSJICS JINIIb BU3Yyallb-
HBI KOHTEKCT, @ BepOaTbHBIN TEKCT OCTABAJICS HEH3-
MEHHBIM, TEM CAMbIM COXPAHSIIACh IMHTBUCTHYECKAS
KOHCTAHTA CTOXaCTHYHOCTH [46]. DKCIIEPUMEHT TI0-

Ka3aJjI, YTO HEMOAXOMSIINHA IKCTPATHHT BUCTHICCKUI
BU3YyaJIbHBII KOHTEKCT MOBBIIIACT PehepeHTHYO H-
TPOIIHIO TI0 OTHOIICHHUIO K JIMHTBUCTUUYECKOMY KOH-
TEKCTY, YTO MPUBOJIUT K YBEITUYEHHUIO YCHIINH 110 00-
paboTKe UICHTUIHBIX BHICKA3bIBAHIIH.
CTOXaCTUYHOCTh KOJIWYECTBEHHO OIPE/IeIseT,
HACKOJIBKO BEpPOSITHA CIIEAYIOIIasl TOYKa, 3a1aHHAS
MpebIIyIIei U, TaKuM 00pa30M, HACKOJIBKO OJKH1a-
eMbIM OblIT BBOJI. TakuM 00pa3oM, CTOXaCTHYHOCTh
MOKHO pacCMaTpHUBaTh KaK OTPAKECHUE OXKHUTAHUS
OT COCTOSIHUSI K COCTOSIHUIO, TJI€ BXOJHBIC JAHHBIC
nepeMenaloT MOeIh B 0)KH/IaeMble MITH HEOXKH TaH-
HbIE TOYKH B [IPOCTPAHCTBE. DHTPOIIUS, B CBOIO OUe-
penb, KOJIMYECTBEHHO OIPEeIeT, HACKOJIBKO BEpO-
SITHO KaI0€ TIOJIHOCTBIO OMPE/ICICHHOE MOJI0KESHUE
JIeJl, COCTaBIIAIONIee MPOCTPAHCTBO 3HAYEHUH, YUIH-
THIBas TEKYIIYIO TOUKY B IpocTpaHCcTBe. TakuMm 00-
pa3oM, peAyKIUs SHTPOIUH (HAKTUICCKHU SBISCTCS
METPHKOW TIOATBEPIKCHHSI KOHEUHOTO COCTOSHHS,
e 6oJiee BBICOKOE YMEHBIIIEHNE HEOPEIETIeHHOCTH
B OTHOIIIEHHUH TIPE/IIIOKEHUH, TO €CTh O0Jiee CHITBHOE
MOATBEPKICHUE COOOIIAEMOT0 COCTOSHUS ICTI, IPH-
BOIUT K 00JIee BHICOKOMY YMEHBIIICHUIO SHTPOITHH.
OTa XapakTepUCTHUKA, IO-BUTUMOMY, COOTBETCTBYET
MOCIICTHIM TE€OPHUSIM TIOHUMAHWUS TEKCTa, B KOTOPOI
MOHSTHE BaJUAALNN — IPOIecca OLEHKU COTIaco-
BaHHOCTH MMOCTYTAIOMICH IMHT BUCTHYECKON HHPOP-
MaIU¥ C MPEAbIAYIUM JTUHIBUCTHYECKUM KOHTEK-
CTOM U OOIINMU 3HAHUSIMHU O MUPE — UTPACT IIeHT-
panbHyt0 poisb [17; 37; 38; 42].
KorHuTnBHO-OpUEHTUPOBAHHAS BBIUYUCIUTCIb-
Has Mojelib moHuMaHus [50; 51] mokassIBaeT, Kak
METPUKHU CTOXACTUYHOCTH (HEOKUIAHHOCTH) U DH-
TPOTIUH CBSI3aHBI C MPOIIECCOM TOHUMAHUS U KaKHe
nuddepeHnranbHble MPOrHO3bl ’TH METPUKHU Je-
JAI0T OTHOCHTENBHO MOHUMaHus. CTOXaCTHYHOCTD
U PeNyKILHUs SHTPOIUH OTPaXKaeT OJMH U TOT Ke
KOTHHTUBHBIH ITPOIECC — MPOIEcC MOHUMAHUSI
KaK CBOEOOpa3HyI HaBUTAIMIO Yepe3 MPOCTpPaH-
CTBO 3HauUeHUU. OJIHAKO OHU OTPAKAIOT PA3IMUHbIE
ACTEKTBI 3TOTO MPOIEcca: 0KUJaHUE HEKOT'O COCTO-
STHUS 32 IPEAMIECTBYIONINM COCTOSIHUEM (CBSI3aHHOE
CO CTOXAaCTHYHOCTHIO) VS TIOATBEPKACHNE KOHEUHO-
IO COCTOSHHS (CBSI3aHHOE C YMEHBIIICHUEM YHTPO-
nun). Takum o0pa3oM, OKHIAEMOE/HEOKHIAHHOE
(CTOXaCTHYHOCTB) M COKPAIIEHHUE SHTPOIIHH B MPO-
1ecce MOHMMaHHsSA AUQ(PEepeHInaIbHO OTpaka-
10T (P PEKTHI TUHTBUCTUYECKOT'O ONBITA M 3HAHUS
0 MHpE, KOTOPbIE HHTETPUPYIOTCS Ha YPOBHE WH-
TepHpeTanuyu ¥ TOHUMAaHUs CMbIC/Ia HH(OpMAIUH.
CymIecTBEHHO, YTO CTOXAaCTUYHOCTD U PEAyKIUS
SHTPOIHUHU MOTYT JIE)KATh B OCHOBE HEHPOHHOH ceTH
(simple recurrent neural network), koTopas BICTpa-
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MBaeT penpe3eHTalnN 3HAYeHUH (CMBICIIOBBIE TIPE/I-
CTAaBJICHUS) B BUJC CJIOBOCOUCTAHUI U BBHICKA3bIBA-
HUM HA NHKPEMEHTHOM IOCIOBHOM OCHOBE. DKCIIe-
PUMEHT ¢ 10/100HO# 00yuYaeMoii CEThIO U ITPOJAEMOH-
cTpupoBaH B [ibid.].

BrimeckazanHoe coriacyercs ¢ mapagurMoi mo-
HHUMaHUs fA3bIKa, B KOTOPOM HEOTHEMIIEMON YaCThIO
WHKPEMEHTHON MOCJIOBHONW 0OpabOTKH TEKCTOBOM
WHPOPMAIIUN SIBISICTCS MPAarMaTUUECKUU BBIBOI.
DaKTUYECKU, MOYKHO YTBEPIKIATh, YTO KOTHUTHBHO-
OPUCHTHPOBAaHHASI MOJICIIb BOILIOMIACT MOAXO, B KO-
TOPOM MTOHMMAaHHE 3aBEPIIAETCS NParMaTH4eCKuM
BBIBOJIOM. ByKBalbHOE MPOIMO3UIIMOHATIBHOE CO-
Jiep)KaHue BBICKa3bIBAaHUS HE MMEET 0co0O0ro cra-
Tyca, BaXKHbI TOJIBKO BEPOSTHOCTHBIC BBHIBOMBI, KO-
TOpbIE BBITEKAIOT U3 00PaOOTKHM 6ce20 BHICKAa3bIBa-
Hus (popMaIbHO CKIIAABIBAIOLIETOCS U3 OYKBaIbHO-
T'0 TPOTMO3UIINOHAIIEHOTO cofiepkanns). TakuMm 00-
pasom, B MIOHUMaHUH HH(POPMATHUKOB, B YACTHOCTH
Noortje J. Venhuizen et al. [ibid.], croxacTu4HOCTS,
KOTOpasi BBITEKAET HEMOCPEJACTBEHHO U3 JABYX IO-
CJIEAYIOIHX TOYEK B MPOCTPAHCTBE 3HAYECHUH, (-
(PeKTHBHO OTpaXkaeT JIOKAJIIbHOE H3MEHEHHE BEPOsIT-
HOCTH BBIBEJICHHBIX MPEIJIOKCHUHN, MOCKOIbKY OHA
YYHUTBIBAET TOJIBKO BBIBOJBI, COAEPIKALTUECS B TUX
Toukax. PenyKius sHTpONUU, B CBOIO OUYEpEab, OT-
pakaeT BEpOSITHOCTHOCTb IPEANOIaraéMblIxX Mpea-
JIO’)KEHUH Ha T7100aJbHOM YPOBHE, TO €CTh IO OTHO-
IMICHUIO K TIOJTHOMY Ha®opy BO3MOKHBIX BBIBOJIOB
0 (parmMeHTax peaJbHOCTH, KOTOPhIE MOTYT OBITH
crenanbl. PeyKIus 3HTPOIIMM PacCMaTpPUBAET CTe-
MEHb HEOOBIYHOCTH (RHTPOIIUIHOCTB) MEKIY dTHMH
TOYKaMHU, KOTOpas BINAET Ha BEPOSTHOCTH BCEX BO3-
MO>KHBIX BBIBOJIOB.

CBs13b CTOXaCTHYHOCTH M SJHTPONMIHOCTH
€ KaTeropusiMu JTUHTBUCTUKHU TEKCTa
(MHTErpaTHBHOCTBHIO H HH(POPMATHBHOCTHIO)

YuuThiBasi MPUBEJCHHBIC BBIIIE TOYKU 3PEHUS, U3-
JIOKUM COOOpaKEHUSI TI0 TIOBOY TPIIIOKEHUS CTO-
XaCTUYHOCTHU M DHTPOINMINHOCTH K IUHTBUCTUKE TEK-
cra. O0a sBIEHHUS COOTHOCSTCSI C HEOOBIYHBIM/O0bI-
JIEHHBIM, TO €CTh C OIPaBJIaHUEM UJIM HEOIPaBIaHU-
eM OKUJaHUN BocmpuHUMaromero. OmHako cToxa-
CTHYHOCTH HE MOJKET OBITh CBEJEHA JHUIIb K CEMaH-
THYECKOH COrjlacOBAaHHOCTH/HECOTIaCOBAHHOCTH
OJIM3ICKAIIX SIUHUI] WU OJIOKOB MH(GOPMAITUH,
HO MOXET PacipOCTPaHsATHCS Ha BCE BhICKa3bIBaHNE
WJIM TEKCT. DTO CBOMCTBO, MJIM KaTEropus, TeKCTa
CO3/1aeT CEMaHTHYCCKYIO CETh 3HAYCHHM, 00J1a1a10-
[IyI0 BHYTPEHHEH IIETOCTHOCTHIO, M B KAUYCCTBE Ta-
KOI'0 CEMAaHTHYECKOTO M TEMaTHYCCKOI'0 €IHMHCTBA
OHa OTpakaeT (parMeHT peasbHOro JubO0 BOOO-

paxaemoro mMupa. CTOXaCTHYHOCTH JICHCTBUTEIb-
HO «4YBCTBUTEIbHA» K TUHTBUCTHYECKOMY OIIBITY,
HO HE B MCHBIIICH CTEIIEHN OHA UYBCTBUTEIHHA K 3HA-
HUSIM 0 ACUCTBUTENbHOCTH. CyIIECTBEHHO, UTO CTO-
XaCTUYHOCTHh HAM IIPEICTABIISICTCS B OONBINICH CcTe-
MEHU CEMAaHTHUYECKUM, HEKEJIU CHUHTAKCHUYCCKUM
MEXaHU3MOM BHYTPUTEKCTOBOU CBSI3U, OHA OIpele-
JSeT CEMaHTHYECKYH/TeMaTH4eCKYI0 IIeJI0OCTHOCTh
(KOTEepEeHTHOCTD), & HE CHHTAKCUUECKYIO CBSI3HOCTH
(kore3uro).

Ha ypoBHE KOMIIBIOTEPHBIX IPOTPaAMM IIPH CYyIIIe-
CTBYIOIIMX B HACTOSAIIEE BpeMs HapaOOTKax, CToXa-
CTUYHOCTb, HA HAII B3I, ONTUMAIBHO MOXKET HC-
YUCIISATHCS JIByMsI MeToaMu: 1) B pycie paccMoT-
PEHUS TEKCTa KaK CUCTEMBI C PABHOBEPOSTHOCTHOU
BCTPEYAEMOCTHIO AiIeMeHTOB 10 P. XapTtiu, oTompa-
ercst Kax bl 5-i (B uaeane — u 2-u, 3-i, ..., 7-i)
3HAYUMBINA DJIEMEHT TEKCTA, a 3aTEM OIPEACIISICTCS
CTENEeHb CEMaHTUYECKOT0/TeMaTHYEeCKOr0 CXOACTBA
(6nM30CTH) THX AIEMEHTOB; 2) B PyCJIE paccMOTpe-
HHSI TEKCTa KaK CHCTEMBI CO CPETHEB3BEIICHHBIM
konuyectBoM nH(popmanuu o K. lllenHony npouns-
BonutTes cemantnueckuit (SEO) nnm koHTeHT-aHa-
713; 3aT€M BECh MAaCCHUB PAH>KUPOBAHHOMN JIEKCUKU
JIENIUTCS Ha CETMEHTHI siipa, OMKHeH nepuepun
U JajapHEel nepudepun ceMaHTUUECKOro MPOCTPaH-
CTBa; CIICAYIOMINM IIaTOM SIBJISICTCSI, KaK U B TICPBOM
crioco0e, orpesiesieHre CTeIeHH CEMaHTUYeCKOTI0/Te-
MaTHYECKOT'O CXOJCTBA (OJIM30CTH) ITHX DIIEMEHTOB.
Ecnu nepBble aTansl MpeiokKeHHbIX METOJI0B 10CTa-
TOYHO JIETKO MMPOU3BECTH C IMOMOIIBI0 aBTOMATU3H-
POBAaHHBIX MIPOTPAMM, TO ONPEACICHUEC CEMaHTHIC-
CKOT'0 CXOZICTBA (OJIMU30CTH) PJIEMEHTOB U BBIJCIICHUE
TEMaTHYECKHX I0JIeH B MACCHBE JIEKCHKH JIO CHX OP
JIOCTAaTOYHO TPYIHOPA3PEIINMEIL.

Uro KacaeTcs SHTPOIHH, TO B PACITUPUTEIFHOM
MJIaHe PeAYKIUs SHTPOIIUH MOKET O3HAYaTh COKpa-
[IIEHWEe HEOoIpeeNICHHOCTH W TIOHWMaHHe Iparma-
THYECKOTO CMBICJIa BhICKasbIBaHMs/TekcTa. OHa-
KO BITOJIHE I€JI€CO00pa3HO, Ha HAIl B3MJISA, ¥ CHH-
TaKCUUECKOE MOHUMAHUE SHTPONUHN KAK BETUUUHBI,
3aBUCSIICH OT YHCIA, TTyOWMHBI U TOBTOPSIEMOCTH
3JIEMEHTOB n-TpaMM. «CHHTaKCHYECKHI» TOIXO0.
MO3BOJISIET MPENCKa3aTh YHTPONUNHOCTh TEKCTa:
4yeM OO0JIbIlle KOPOTKUX A-TPaMM (B Tpezesne, COoT-
BETCTBYIOIIME OJHOMY CIJIOBY), TEM BBIIIE SHTPO-
WS, ¥ HA000POT: YeM OOJIbIIe B TEKCTE JITUHHBIX
n-rpamm, TeM HUKE SHTPOIHSL.

B TUHTBUCTHKE TEKCTa CTOXaCTHYHOCTH M SHTPO-
MU0 MOKHO COMPATaTh CO CBSI3HOCTBIO TEKCTA, WU
€ro KOre3uei, M eJIOCTHOCTHIO (IIeTTbHOCTHIO) TEKCTA,
UJIU ero KorepeHTHOCThI0. Kores3us nmokaspIBaeT 3Ha-
YUMBIC CHHTAKCUUCCKHE (TOYHEE, CHHTAKTUUCCKHC)
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OTHOIIIEHUSI BHYTPH TEKCTa, TO €CTh KACaeTCs CHH-
Takcuca (CHHTaKTUKH), KOTEPEHTHOCTh K€ OTpaka-
€T 3HaYMMBbIE JICKCHKO-CEMaHTHYECKHE OTHOIICHUS
BHYTPH TEKCTa — CHHOHMUMHUIO, METOHUMUIO, THUIIO-
TUIEPOHUMHUIO, TPUHAIICKHOCTD K OHUM CeMaH-
TUYECKUM (TEMaTHYECKHUM) MOJISIM CJIO0B, UCIIOJIb3Y-
eMBIX B TEKCTE, TO €CTh KacaeTcs JEKCHKH (cemMaH-
THKN).

KorepeHTHOCTD U KOTe3usi, B CBOIO Ouepe/ib, SIB-
JISAIOTCS MOJKATETOPUSIMH TaKOH KaTerOpuHu TEKCTa,
KaK MHTErpaTUBHOCTh. PaccMoTpuM ¢opmasbHbIe
CpeicTBa BBIPAKEHUSI WHTETPATUBHOCTH TEKCTa,
TO €CTh CPEJICTBA BBIPAXKEHHUS €ro KOTe3uHu, WU
CBA3HOCTH. CBA3HBIA TEKCT, oTMedaeT A. A. JIcoH-
ThEB, BOCIIPUHUMAETCS] YUTATEIEM KaK HEKOTOPOe
€IMHCTBO Ha OCHOBAHHMH Pa3HOTO poaa (popMaIbHBIX
MPU3HAKOB — CPEACTB COOTHECEHUS YacTel TeKcTa
MEXay cO00W. DTH MPU3HAKH OTIUYAIOTCS PETPO-
CIEKTUBHBIM XapaKTepOM, TaK KaK OHH He 3aJat0TCs
aBTOPOM 3apaHee, a MOSABIISIOTCS 110 MEpe CO3/1aHns
1 BocHpUsTUS TeKcTa [4]. B To ke Bpems BHYTpHU-
TEKCTOBOE COOTHECEHHE MOXKET OCYIIECTBIATHCS
B JIBYX Pa3HbIX HAIpaBJICHUSAX: aHAPOPUIECKU —
IPU COOTHECEHUH C MPEIBIIYINM (ParMeHTOM TeK-
cTa ¥ KataOpruIecKr — IPU COOTHECEHUH C MOCTIe-
qyromuM pparMeHToM TekcTa. Kpome Toro, BHyTpu-
TEKCTOBOE COOTHECEHHE OCYIIECTBISETCA TBYMS
MyTSMH: HETMIOCPEACTBEHHO, KaK MPsIMOe yKa3aHue
Ha KOHKPETHYIO 9acTh TEKCTa, U OTMOCPEICTBOBAH-
HO — 4Y€pe3 COOTHECEHUE COAEPKAHMS Pa3ITHUHBIX
¢parmenToB Tekcta. HemocpencTenHoe cooTHece-
HUE YacTel TeKCcTa MeXIy co0oil XapakTepHO mpe-
MMYIIECTBEHHO NI TEKCTOB KECTKOTO U Y3yaJlb-
HOTO THUIIA, B YaCTHOCTH Il HAYYHOH MPO3BI, IS
MyOIUIMCTUYECKOTO K€ U XYy/I0KECTBEHHOTO TeK-
CTa HEPeAKH UMILTHIUTHBIE, ITOITEKCTOBBIC CBSI3H
U CBA3KU B BUJI€ MOJIaJIbHBIX ONEPAaTOpPOB (1axe, Bcé
paBHO, cunuTaeTca U mpod.). K cBs3yromumM cpea-
CTBaM YHHMBEpPCAJIBHOTO XapaKTepa OTHOCSITCA:
1) aIeMeHTHI TeKCTa, YKa3bIBAIOIINE Ha CMBICIIOBYIO
HETIOJIHOTY, MJIM CHHCEMAHTHIO, €r0 (parMeHTOB;
2) pa3NIUYHOTO poja MOBTOPHI; 3) TeMapemaThye-
CKO€ COOTHECEHHE NPEIJIOKEHUH 1 ad3aleB B Juc-
Kypce; 4) cTHIIMCTHYECKHE TTPUEMBI Pa3HBIX YPOB-
HEil; 5) KOMMYHHKaTHBHAS COOTHECEHHOCTH KOMIIO-
HEHTOB TEKCTa; 6) KOMIIO3UIIHOHHO-CTPYKTYPHBIC
0COOCHHOCTH TEKCTa B IeJIoM [2].

PaccmoTpuM coaep:kaTeabHO-CMBICIOBBIE CPEI-
CTBa BBIPAKEHU S MHTETPATUBHOCTH TEKCTA, TO €CTh
CpeACTBa BBIPAKEHUSI €r0 KOIe€PEeHTHOCTH, WIIH
HeTbHOCTH (enmocTHOCTH). KorepeHTHOCTh TekeTa
HOCHUT (JIEKCHKO)-CEMaHTUUECKUI XapaKTep U Ipe-
ToJIaraeT Mpex e BCero CMBICIOBOE eIMHCTBO TEK-

cra. llemocTHBIN (ENBHBIH) TEKCT, IO MHCHUIO
A. A. JleoHTheBa, MOXHO ONPEJCIUTh KaK TEKCT,
KOTOPBIA TIPH TIEPEX0/ie OT OJHOI MOoCIen0BaTeNb-
HOW CTyINEHM KOMIIPECCUH K APYToH, Oonee riry0o-
KO, Kbl pa3 COXpaHsIET CMBICIOBOE TOXKJIE-
CTBO, TO €CTh MHBapUaHTHOE 3HaYeHHE, HHPOpMa-
THBHOE SIAPO TEKCTa, JTUIIASACH JUIIb nepuepuii-
HBIX, BTOPOCTEIICHHBIX 31eMeHTOB [4]. Hanbonee
abcTparupoBaHHOE BBIpaKEHNE HHPOPMATHBHOTO
Aipa TOIYYHII0 Ha3BaHUE MAaKPOCTPYKTYPBI TEKCTA,
KOTOpas BBHIWICHSCTCA B PE3yJbTaTe MPUMEHEHUS
K JJMHEWHON CMBICIIOBOM CTPYKTYpPE TEKCTa CEPUHU
omepanuii (Tpancopmanmii) CBepTHIBAHUS U CIIY-
KUT HarbOoJiee KPaTKUM BBIPAKEHUEM COJIEPIKAHU S
Tekcta [3; 8]. B MTUHTBHUCTUKE TEKCTa OTMEYaeTCs,
YTO cofiepKaTeabHas [EeJIOCTHOCTh TeKCTa CO3/a-
eTCsl B3aUMOJICHCTBUEM CJEAYIONIUX (PaKTOPOB:
1) HanTuYMeM KOMMYHHUKAaTHBHON MWHTEHIIUU aBTO-
pa; 2) TeMaTHYECKUM €IUHCTBOM TEKCTa; 3) 00be-
nuHsomen GpyHknuen «odbpasa aBTopay; 4) cBA3yo-
el POJTBIO PA3JIMYHBIX TUTIOB BBIJIBHIKCHHS B TEK-
cte; 5) oObeauH ol GyHKINeil BEIpa3uTeIbHbIX
CPENICTB U CTUIIMCTUYECKUX MPUEMOB, PEeaIH3yI0-
IIUXCS OJJHOBPEMEHHO B MpeeiaX eAUHUIIBI TEKCTa
M BCETO TEKCTa B IEJIOM; 6) KOMIIO3UIIMOHHO-KaH-
POBBIM €TUHCTBOM [2].

Wtak, cBI3HOCTH M IEIOCTHOCTHh — Ba)KHBIE Ka-
TETOPUU TEKCTa, KOTOPHIE B KOHEUHOM CUETE OIpe-
JIENSAIOTCST COOTHONIEHHEM 3aKOHOMEPHBIX, Tpes-
CKa3yeMbIX U CIy4ailHbIX, HEMPEACKA3yEeMbIX CBSI-
3eil M 2JIEMEHTOB B TEKCTE, TO €CTh TAKHUMH €0 Xa-
paKkTEepUCTUKAMH, KaK SHTPOIIHS U CTOXaCTHYHOCTb.
dopmanuzalus ynoMsaHyThIX KaTeropuii B QyHKIU-
SIX DHTPOITNU U CTOXaCTUYHOCTH MOTJIa OBbI IPO/BH-
HYTb UCCIICIOBAHUS B MEXKIUCITUTIIIMHAPHON 00a-
CTH TeKCTOBOH mHpopmaruku. Hampumep, ¢ Toukn
3peHusi GOPMaTbLHOIO UCUHCIICHUS CBS3HOCTH Kak
CHHTAaKCHYECKOH IMpeacKa3yeMOCTH/CIy4aiiHOCTH,
MEPCIEKTUBHBIM OOBEKTOM SIBISFOTCS 3JIEMEHTBI
TEKCTa, YKa3bIBAIONINE HA CMBICIOBYIO HETIONTHOTY
ero ()parMeHTOB, CHHTaKCHYECKH CBsI3aHHbIE (Ppasbl,
OTHOCHTEJIBHO 3aKOHUCHHBIE ()Pa3eoIOTHIECKHE CO-
yetaHus. C TOYKH 3peHUsT POPMAIBHOTO HCUHCIIE-
HUS LEJIOCTHOCTH KaK CEMaHTHYECKOH MpeacKasye-
MOCTH/CITy4aifHOCTH, IEPCIEKTHBHBIM 00bEKTOM SIB-
JSIETCSl TEMAaTHYeCKOe (M CEMAaHTHYECKOE) €TMHCTBO
JIEKCHKH TEKCTa B BHJIE TEMAaTHYECKHUX (CeMaHTHUe-
CKUX) TIOJICH U T. TI.

O4eBHUIHO, YTO CTOXACTHKA M SHTPOIHS TEKCTa
MOT'YT OMpPEACIATh U UHPOPMATUBHOCTH TeKkcTa. M H-
(hopMaTHBHOCTH TEKCTA €CTh «CTETEHb €0 CMBICIIO-
COJIEP KATENIbHOM HOBU3HBI JJI UUTATENsl, KOTOPast
3aKJII0YeHa B TEME M aBTOPCKOM KOHIIETIINH, CUCTe-
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Ma aBTOPCKHUX OILIEHOK mpeameTta Mbican» [1]. Uem
HUXE CBSI3HOCTB U LIEIOCTHOCTH TEKCTA U YEM BBILIIE
OTIPEAETAIOINE UX PHTPONUHHOCTh U CTOXaCTHY-
HOCTb, TEM HMKE MPEJCKa3yeMOCTh, BbIIIE HOBU3HA
1 TeM, BO3MOXXHO, HH(OPMaTHBHEE TEKCT. TakuM 00-
pa3oM, CBsI3b MEKIY HHGOPMATHUBHOCTHIO, C OXHON
CTOPOHBI, 1 CBSI3BHOCTBIO M IIEIOCTHOCTHIO TEKCTA,
C ApYTOH, B ONpPEIeNCHHBIX CIydasiXx 00paTHO Mpo-
MOPIIMOHAJIBHA.

MetpukamMu HHGOPMATHBHOCTH MOTYT OBITH KaK
KO3 (ULHEHT CTOXaCTMYHOCTU WIIU MEPIUIEKCHU
TEKCTa, TaK ¥ SHTPONU (PeayKIHs SHTPOIUH), NH-
JNyLUpPOBaHHBIE CIIOBAaMHU. DTH METPUKH MOKa3bIBa-
0T, HACKOJIBKO HETIPe/ICKa3yeM TEKCT: 4eM OoJIblie
pa3zHoOOpa3ue CI0B B TEKCTE, TEM BBIIIE CTOXACTHY-
HOCTH W DHTPONUSA; €CIH TEKCT COAEPKUT MHOTO
MOBTOPSIIOIIKXCS CIOB U (hpa3, TO CTOXaCTUYHOCTh
1 SHTPONHS OyyT HU3KUMHU. METPUKHU CTOXacTHY-
HOCTH Y SHTPOIIUU MOTYT OBITh UCIIOJIb30BAHBI, Ha-
MpuUMep, IJIsI aBTOMaTUYECKOW OLEHKH KadecTBa
MaIIMHHOTO TIepeBo/ia, rae 0osee MHPOPMaTHBHBIH
MePEBO/I JIOIKEH UMETh 00JIee BEICOKYIO CTOXAaCTHY-
HOCTB ¥ SHTponHio. OHAKO 3TH METPUKH HE BCeTa
TOYHO OTPaXKaIOT KaueCTBO TEKCTA, TOCKOJIBKY BBICO-
Kast CTOXaCTHYHOCTb 1 SHTPOIIHSI MOTYT TaKKe O3Ha-
YaTh HU3KYIO YUTAOEIBHOCTD U MOHSITHOCTh TEKCTA.

Taxxe criexyeT y4uThIBaTh, TOMHMO (DaKTOpOB
LEJOCTHOCTH U CBA3HOCTH TEKCTA, (PAaKTOPHI NCTUH-
HOCTH W paliMOHAJIBHOCTH (BKJIIOYAIOIINE CEMaHTH-
KY JIOTHYHOCTH U NMPEAMETHON OTHECEHHOCTH), TEC-

HO CBSI3aHHBIC C MHPOPMATHBHOCTHIO. be3 ux yuera
CBSI3b DHTPOIHUH U CTOXaCTHYHOCTHU C HHPOPMATUB-
HOCTBIO OKa3bIBACTCS] HEOJHO3HAUHOI.

3akJaroueHne

[loHSITUS ¥ METPUKH CTOXACTUYHOCTH W SHTPO-
AW MOTYT OBITH MTOJIE3HBIMH B TUHTBHCTHKE TEKCTA
JUTSL aHAJIM3a U MOACTUPOBAHUS s3bIKa. DTH METPH-
KM MOTYT HCIIOJIb30BAThCS AJIsI U3MEPEHUS HEOoIpe-
JISJICHHOCTH U pa3HO00pasus S3bIKOBOTO MaTepH-
ana B Tekcte. Hanpumep, suTponus lllenHoHa Mo-
JKeT OBITh MCITOJIb30BaHA JJIs M3MEPEHUs CpeqHeit
HEOTIPEACTICHHOCTH CUMBOJIOB (Hampumep, OyKB UITU
c1oB) B TekcTe. TekcThl ¢ 6osee BRICOKOW SHTpOIHeH
00BIYHO O0JIee Pa3HOOOPa3HBI [0 CBOUM CUMBOJIAM,
B TO BpeMs KaK TEKCTHI ¢ 0oJiee HU3KOW IHTPOIHEH
OyayT nMeTh OoJiee mpejacKazyemMbie U MOBTOPSIO-
Iecss CUMBOJIBL. J{pyras MeTpuka, KOTopas MOXKeT
OBITH TOJIE3HOH B IMHTBUCTHYECKOM aHAIH3E — ITO
MEePIUIEKCH ST, OHA MOYKET TIOMOYb OIpEeAEIUTh, Ha-
CKOJIBKO XOPOIIIO MOJETh TMOAXOIUT JJIsI KOHKPET-
HOT'O TeKCTa. B 1eiaom ucnonab30BaHUE METPUK CTO-
XaCTUYHOCTH W DHTPOIHMH MOXET IIOMOYb JIMHTBHU-
CTaM JIy4Ille MOHSITh CTPYKTYPY M CBOMCTBA TEKCTA.
OTO MOXeT OBITH MOJIE3HO B TOM YHCJIE JIJIsl aHATH-
3a KaTeropuii TeKCTa, TAKUX KaK HHTErPaTUBHOCTh
1 TH(POPMaTHBHOCTD, TEKCTOBOW I'PaMMaTHKH U Ce-
MaHTHUKH, OIIPEJICJICHUs] aBTOPCTBA TEKCTa, aHAIIN3a
CTHJIS ¥ TPOYHMX XaPaKTEPUCTHUK TEKCTa.
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