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B nacrosimem gokiaae npeacTaBieH 0630p HEKo-
TOPBIX PE3YJIBTATOB, CBA3AHHBIX C OBICTPHIM IIOMCKOM
aHaJioruit ¢ noMmoleto 1enet Mapkona. Mccnenona-
HBI CBOICTBA MOJTYUSHHBIX LIETIeH, TPUBEICHBI IPHMeE-
PBI C paBHOMEPHBIM U HEPaBHOMEPHBIM CTallMOHAp-
HBIM pacrpeieieHueM.

§1. HemHoro Teopuu rpago

Omnpenenenue 1. JIBynoibHbIi rpad — 310 rpad
G =V, E), B KOTOpOM MHOKECTBO BEPILHH Pa30OUTO Ha
JIBa MOJIMHOKECTBA (Ha3bIBAEMBIX TOTSIMU) V =V ] UVz,
V, NV, =3, tak,uto E N ([V V[V, ) = . Unave ro-
BOp#, peOpa COeANHAIOT BEPIIUHBI U3 Pa3IMYHBIX J10-
et (EC [V XV)).

[Mpumep 1. IIpumep nBynonpHOTO Tpada MOXKHO
00pa30BaTh N3 MHOXKECTBA X MTOJIOKUTEIIBHBIX MTPH-
mepos. [Tonoxxum V =X,V =X un B E no6asum pe6-
po {X,a}, me X e X" mae X, ecnu U TOIBKO €CIIN
npuMep X UMeeT MPHU3HaK a. ITOT rpad) COOTBETCTBY-
€T MaTpPHIIE HHITUACHTHOCTH [T MHOXKECTBA IIPUMeE-
poB X' ¥ IPU3HAKOB X.

Omnpenenenue 2. [TodHBIM IBYIOTBHBIM TOATPA-
dom B iBynonBHOM rpade G =(V, UV, E) Ha3biBaer-
csl Takas rapa noJIMHOKECTB W1 ng " W2 sz, qTO0
[W XW_] ¢ E. naue rosopsi, Kaxaas BepLIMHA OJ1-
HOT0 TIOJMHOXECTBa CMEKHA KaXKA0H BEpIINHE ApY-
roro.

Omnpenenenue 3. [TonHblid ABYIONBHBIN moarpad
(W,, W) nBynonbHoro rpadga G Ha3bIBaeTCs MaKCH-
MaJbHBIM (MO0 BKIIIOUYEHHIO), €CITM HUKAKON ITOJIHBINA
JBynobHBINA noArpad rpada G He comepxut rpada
(W, UW,, [W xW_]). Jlpyrumu criosamu, Kaxzas Bep-
nHa, He nonaswas B W (coorsercteenHo W), He
SBIISICTCS CMEXKHOM HekoTopoi Bepiunne u3 W, (coor-
BETCTBEHHO W ).

[Tpumep 2. [mobanbHBIE TONOXKUTETBHBIE CXOICTBA
B cMbiciie JJICM—MeTo1a COOTBETCTBYIOT MaKCUMAJTh-
HBIM MOJHBIM JIBYIOJIBHBIM MOArpadaM ABYI0IHHOTO
rpaga, MoCTPOSHHOTO IO TOJIOKHUTEIBHBIM MPUMe-
pam.

Onpenenenne 4. JIBynonwherii rpad (V, UV , E)
OonpeacIACT IBE€ aHTUTOHHBIC (byHKHI/II/I 3aMbIKaHUA
d: 2Vi—=2% wu  i:2%—>2% 1no mpaBuiam
d(W) = {yeV, | VxeW {x,y}eE} "
(W) = {xeV | Vye W {x, y}eE}.

Omnpenenenne 5. 3aMbpIKaHUEM MaKCHMAaJIbHOTO
TOJIHOTO BY/0bHOTO Nofrpada (W, , W) B IBy1011b-
Hom rpade (V, UV , E) oTHocHTeNbHO d1€MeHTa
o€ (V,\ W ) (COOTBETCTBEHHO OTHOCHTEIBHO
o€ (V,\ W,)) Ha3bIBaeTCst MAKCHMAITbHBIH TTOJTHBIH JBY-
nonbHbi nioxrpad i(d({o; UW ), d({o; UW ) (coor-
BeTcTBeHHO (i( {0t} UW,), d(i( {oc}qu)))).

§2.  OcHoBHo¥i anropuT™M

st obecriedeHusl XOpOUTUX CBOWCTB menmu Map-
KOBa MBI K THIIOTEe3aM Kiiaccuueckoro JICM—meTona
JI00aBUM JOTIOTHUTEIBHO!

1. HanOOJNIBIITYIO THIOTE3Y, UMEIOIIYI0 BCE MHO-
JKECTBO IMPU3HAKOB 1 O6’B${BHCHHyIO CXOACTBOM IIyC-
TOTO MHOXECTBA IPIMEPOB, €CIIH HUKAKOH OOBEKT He
COJICPIKUT BCE MPU3HAKH;

2. THUIIOTE3bI, COCTOANIUEC U3 CIMHCTBEHHOI'O IPH-
Mepa ¢ COOTBETCTBYIOLIMM MHOXXECTBOM IPU3HAKOB,
€CITH TIOCJIeIHEE MHOXKECTBO HE BKJIFOYAETCSI BO MHO-
JKECTBO IPU3HAKOB HUKAKOTO APYTOro IpuMepa.

3. HAaUMEHBIIYIO THUIIOTE3Y, SBJISFONUIYIOCS CXO-
CTBOM BCECX IMOJIOKHUTEIIBHBIX TIPUMEPOB 1 UMCIOIIY IO
(Bo3MOXHO mycTO€e!) MHOXECTBO OOIINX IIPHU3HAKOB.

3anamum nepexosn u3 coctosuus (W, W) cneny-
FOLIIUM ITPaBUIIOM:

1. CBEpOATHOCTHIO S COCTOSIHHE HE U3MEHSIETCS,

2. B NPOTHUBHOM clydae, M3 MHOXeECTBa
(X" \W )U(Z\ W) BBIOEpEM paBHOMEPHO pacrpe;ie-
JICHHBIU CJIYYaWHBIU DJIEMCHT o

3. ecmmoe (2 \ W,), To nepeiiieM Ha 3aMbIKaHHE
(W,, W_) OTHOCHTEIBHO O.

4. ecmm 0e(X"\ W), TO mepefinem Ha 3aMbIKa-
Hue (W, W) OTHOCHTENBHO O

Ha mare (4) MbI yMEeHbBIIIa€M TUIIOTE3Y, BBIYHCIIASA
CXOACTBO HMeIOHIeﬁcﬂ TUTIOTE3bI C HCKOTOPBIM HOBBIM
npumMepoM. OH COOTBETCTBYET LIAry H3BECTHOTO ajl-
ropuTMa “3ambIkaii o ogaomy”’. Ha mare (3) Ml Ha-
000pOT, yBEeIMUHBaEeM I'HUIIOTE3Y, T0OABIISS HECKOIBKO
MPU3HAKOB.



§3.  Anaaus aaropurma

MBI npenonaraeM 3HaHHE OCHOB KOHEYHBIX IIe-
neil. Ml paccMaTpuBaeM TOJIBKO OJHOPOJHbBIC LIEMH
MapxoBa, BepOSTHOCTH TIepexoa
P ‘_j(n) =P(X , =j| X = 1) KOTOpOii He 3aBHCAT OT N.

IIponymMepyemM MHOXXECTBO COCTOSIHUM KOHEUHOM
uen Mapkosa: Q= {®, @, ..., ® }. B nanbHeiiuem
3JIEMEHTHI {2 OTOXKAECTBUM C UX HOMepamH 1, 2, ..., n,
T.. monoxkum Q2 = {1,2,...,n}.

Torna BeposiTHOCTHas Mepa |L Ha £2 MOXKET OBbITH
OTOX/IECTBJICHA C TAKMM HabOpoM umced (WU, ..., 1L ),
qro Vj OS},LJ_SI u Zjuj =1.

Omnpenenenne 1. nxn matpuna P = (p. ) HasbiBaeT-
¢ cTOXacTUIeckoi, eciu Vi Vj 0<p ijSI u iijij =1.

Kaxxnoit et MapkoBa (X ) COOTBETCTBYET CTOXa-
CTHUCCKAs MaTPHIIA P . = P(X, i1 X ,= 1). HaoGopor, o
KaXJI0M CTOXacTHIeCkoi marpuue P = (p ) MOXHO
HOCTPOUTH OJHOPOJIHYIO 1IeNb MapKoBa, BEPOSITHOC-
TH 1IEpeXo10B KoTopoH pasuel P(X  =j| X =1i) =p .

Onpenenenne 1. BepositHocTHas Mepa U= (WL, ..., LL )
Ha MHOXecTBe (2 Ha3bIBAeTCSl HHBAPHAHTHON Mepon
nenu Mapxkosa, eciiu UP = L.

Yrepxaenue 1. s mro60it koHeuHOM e Map-
KOBa BCET/Ia CyIIeCTBYeT MHBapHaHTHAS Mepa.

Jloka3zaTenbCTBO. 3amUIleM YCIOBHE HHBAPHAHT-
HoctH Meps! B BuaE WP - E) =uP - uE =P - u=0, e
E - enuanunas matpuna. Jpyrumu cioBamy, L — coo-
CTBCHHBII BEKTOP MaTPHIIBI C COOCTBEHHBIM 3HAYECHH-
em 1. Ocranock npoBepuTh, 4To Matpuiia P - E BeIpoxk-
neHa. Ho 1o ciemyeT u3 Toro, 4To CTOIOIBI MATPHIIBI
P - E nuHeiHO 3aBUCUMBI, TaK Kak UX cymMMa paBHa 0,
TaK KaK ‘v’iZj(pij - 8“,) =ijii -1=0.

IpuBeIEHHOE JOKA3aTEIBCTBO OCOOEHHO MPOCTO,
HO IIPUMEHHMMO TOJIBKO K KOHEUHBIM IIeTIsIM MapkoBa.

M3 ocHoBHOrO cBOlicTBa 1eneil MapkoBa Jierko
cleAyeT, 4TO BEPOATHOCTH Iepexoja 3a k maros
P(X  =jlX =i)paBHap ﬁ‘k), raep ij"‘) —(i, j)-# pneMeHT
cToxacTuueckoi Marpuilsl PX = PxPx. .. xP (k-kparHoe
MIPOU3BEICHNUE MATPHII).

Omnpenenenue 2. CocTosHNE i Ha3bIBaETCA HECYIIIE-
CTBEHHBIM, €CJIM CYUIECTBYIOT TaKM€ M H ], 4YTO
p ‘_j“‘” > (), HO 171 Beex t pji“) = (. B npoTHBHOM ciTyuae
COCTOSTHME Ha3bIBAETCS CYIIECTBEHHBIM.

MHOXECTBO CYIIECTBEHHBIX COCTOSHIM 001anaer,
OYEBHHO, TEM CBOICTBOM, UTO, MTOTIaB B HETO, IICTIH
MapkoBa HUKOT/IA YK€ eT0 He TOKHHET.

MOoXHO MoKa3aTk, YTO Ha HECYIIECTBEHHBIX COCTO-
SAHUSAX T100as NHBapHaHTHas Mepa paBHa 0.

YrBepxaenne 2. [lemr MapkoBa, COOTBETCTBYIO-
mast anropuTMy §2, He COACPKUT HECYIIECTBEHHBIX
COCTOSIHUH.

JoxkazarenscTBo. [TycTh komndecTBo (+)-prumMepoB
paBHO n, a Konu4ecTBO npu3HakoB — k. Torna HuKakoe
COCTOSIHHE 1 HE MOXKET OBITh HECYIIECTBEHHBIM, TaK
KaK H3 JIF00OT0 COCTOSHUS ] MOKHO JTOCTHYb 1 3a ca-
Moe Ooutbliiee ntk maroB. CHavasa q00apisieM Ipu-
3HAKH 0 OJJTHOMY JI0 TeX MOp, TOKa He TOCTUI'HEM Hau-
Gonpmelt runoressl (1) u3 §2. 3aTem HauMHaeM J00aB-
JISITh IPUMEPBI JI0 TEX 1OP, MOKa HE OKaKeMCs B 1. 371eCh
HCIONB3YETCs TOT (PaKT, 4To 10 (2) U3 MPEABIAYIIETO
naparpada KaxIbli MpUMep SIBISIETCS THIOTE30H.
SIcHo, 9TO p ii‘“*” > 1/20%(n+k)™k,

Omnpenenenue 3. Lens MapkoBa Ha3sIBa€TCS IPH-
BOJIMMOM, €CJIH IIPOCTPAHCTBO COCTOSHUH L2 pa3oUTO
Ha JIBa TOIMHOXecTBa A 1 B Takue, 4to p i 0 st Bcex
i€eA,jeBuBcexj€A,ieB. BuporusHom ciyuae,
I[ETIb Ha3bIBAETCS HEITPUBOANMOIA.

Ecnu nens MapkoBa X npuBoguma, TO CyIIeCTBY-
€T MHOT'O HHBapHaHTHBIX Mep. JlocTaTouHO paccMoT-
peTh Bee KomOuHanmy a-p, +(1-a)-|, e 0<a<l u

W, L, — MHBapHaHTHbIC MepbI CyxeHuit {X } Ha A
1 B cootBeTcTBEeHHO, Moomnpenenenubie O Ha B u A.

VrBepxaenne 3. [lems MapkoBa, COOTBETCTBYIO-
I1ast aNropUTMy §2, HEIPHUBOANMA.

JloxazaTensCTBO. AHAJIOTMYHO JOKAa3aTEIbCTBY
YTBEP)KACHUS 2.

Omnpenenenue 4. Cocrosaue je Q renu Mapkosa
Ha3bIBAETCSA MEPUOTUYECKIM, €CIH HalAeTcs Takoe
1esioe yuciio m > 1, 9to pjl.‘“) = (, KorIa n He SBIIAETCS
KpatHbiM m. HaubosnbIee Takoe m Ha3sIBACTCS ePH-
oltoM coctosinus j. Llenb Ha3pIBaeTCsl anepuouyec-
KOH, €CJIM OHa HE UMEET MEePHOINIECKIX COCTOSHUH.

VYrBepxaenne 4. [lemr MapkoBa, COOTBETCTBYIO-
ast AIrOPUTMY §2, He COAEPIKUT MEPUOTUIECKUX CO-
CTOSIHMM.

JoxazarensctBo. CormacHo (1) mary anropurma
pjj“) = S. Ho mo6oii nenutens 1 cam paseH 1.

Teopema 1. (aprogudeckas reopema) Ilycts 1emnn
MapkoBa Xl HenpuBoauMa. Onpeneaum

N (m) =) {t<m| X, =i, P(X =)~}

Torna s m000T0 HAYATEHOTO paCTIPeACTICHUS TT
oyt Berosty m'-N_(m)—> (1 ipn m—eo,

rae L=(WU,, ..., L ) — €IMHCTBEHHAs HHBAPUAHTHAs
Mepa.

Teopema 2. (Teopema cxoaumoctn) IlycTh 1emnb
MapxkoBa Xl HETIpUBOJIMMA U aniepuoanyHa. Torna qist
J000TO0 HAYAIBHOTO pacTpeesIeHUus T Il II000To
cocrosuus i P (X = 1)U, nmpu m—eo,

rae L= (U, ..., L ) — €IMHCTBEHHAs NHBAPUAHTHAs
Mepa.

KakoBbI HHBapHaHTHBIE MEPBI 7S HAILIETO ajro-
putma?



ITpumep 1. (paBHOMEpHas Mepa). PaccmoTpum n
o6wekToB X" = {1, 2, ..., n} unnpusHakoB X = {1, 2,
..., n}. CoelMHUM KaXKJbIil IPUMED j CO BCEMU TIPH-
3HaKamu, kpome j. Toraa kaxasi TUTIIOTe3a COOTBET-
CTBYET B TOYHOCTH O/IHOMY noaMHOKecTBY W X" (1
B TOYHOCTH OJiHOMY nomMHOxkecTBY W, CX). Cootser-
creyroutee W Haxomutes mo npasuiny W, = Z\W .
Takum o6pa302M, MBI TTostyqaeM byneBy anre6py Bcex
runote3. O4eBUIHO, YTO MOTydYeHHas ek MapkoBa
HMeeT paBHOMEPHYIO HHBAPHAHTHYIO MEpY.

ITpumep 2. (HepaBHOMepHas Mepa). PaccmoTpum
4 oowpexta X" = {1,2,3,4} u3 npu3Haka X = {a, b, c}.
ITycts mpuMepbl TakoBsL 4to 1 = {a, b, c},2 = {a, b},
3 ={a,c} u4 = {a}. Marpumna nepexoioB P Harreii nenu

MapxkoBa paBHa:

({hia,b,ch) (0 1/3 1/3 1/3
({1,2},4a,b}) |1/3 0 0 2/3
({13} {a,ct) |13 0 0 2/3
(1,23404a) 0 1/2 172 0

Beruuciisist coGCTBEHHBIH BEKTOP L C COOCTBEHHBIM
3Ha4YeHueM 1, moyuaem U = (3/19, 9/38,9/38, 7/19).

[Tpumep 2 Taxoke MOKa3bIBACT, 4TO B OOIEM CITy-
yae 1mens MapkoBa M3 IpeAbIIylIero naparpada He
MOJET OBITh CBEJICHA K CIIyYaliHOMY OJIy>IaHHIO Ha
HEOPHEHTHUPOBAHHOM rpade, Tak Kak HauMEHbIIast
THITOTE3a MOXKET OBITh JOCTUTHYTa M3 HauOOJbIICH
THITOTE3bI 32 OJIMH MIaT, a 00paTHOE yTBEPXK/ICHHE HE
BEpHO.

OcHOBHOH BOTIpOC, TPEOYIOMUNA AanbHEHUIIIETO
HCCIIC/IOBaHMs, KacaeTcsl KOJIMYECTBA [IaroB, Heo0xo-
JIAMBIX JUTSL JOCTATOYHOTO MIePEeMEIIBaHHMSI LIETH, T.€.
4TOOBI TTOPOXKJAEMOE AITOPUTMOM pacIpeesieHIe
THIIOTE3 OBLIO JOCTATOYHO OJIM3KO K MHBAPUAHTHOMY.

[MpennosxeHHBIH aITOPUTM, Ha B3IJISIT aBTOPA, OTpa-
JKaeT peabHbIe MEXaHM3MbI ITPaBIOIIOJO0HBIX PacCy k-
nenuid. O0mas cxema abIyKIiH, XOTS U uMeeT pyHma-
MEHTAIBHBIN XapaKkTep, BPS JTH MOXKET OBITh HCITOIh-
30BaHa B CHCTEMax PeaJlbHOrO BpEMEHH (32 NCKITIoUe-
HUEM HanOoJIee MPOCTHIX H/MITH HANOO0IIEE TOHATHIX).

Ha npakruke, HeI0CTaTKOM HOBOTO MOJIX0/1a SIBIISI-
€TCsl BO3MOXKHOCTB ITPOITYCKa HHTEPECHbIX rumnote3. Ho
IJIaBHBIH HEZOCTATOK — OTCYTCTBHE MEXaHN3Ma YITpaB-
neHus obyuaromeil BeIOOpKOH. B kimaccuueckom
JICM-meToie TakuM MEXaHHU3MOM SIBIISIETCS ITPOBEPKA
KpPHUTEpHUs JOCTATOYHOTO OCHOBaHUS MHAYKTHBHOTO
BBIBOJIA.

K nmocronHCTBaM HOBOTO METO/1a HY>KHO OTHECTH
CKOPOCTb BBIYUCIICHUM.

O METOOONOIMMYECKUX NPUHUUNAX
NMOCTPOEHUA UHTENNEKTYAJNIbHbIX CUCTEM
ONAHAYK O COLUIMANBbHOM NOBEOEHUA

B. K. ®uHH

ON METHODOLOGICAL PRINCIPLES OF
CONSTRUCTION OF INTELLIGENT SYSTEMS FOR
SOCIAL BEHAVIOR SCIENCE.

V.K. Finn

CtpoeHue HHTEJIEKTYATbHBIX CHCTEM

I/IHTGHHCKTyaIIBHI)Ie CHUCTEMBI SABJIAIOTCA UHCTPY-
MEHTOM pEeIIeHHUs 33134 B TPYIHO (OpMan3yeMbIX
obnactsax, Tpedyromux 0630pa MacCHBOB UCXOIHBIX
JIaHHBIX OOJBIIOTO 00BEMa U MPUMEHEHHSI JIOTHYEC-
KHUX U BBIYUCIHUTEIIbHBIX TPOUCAYP 3HAYUTEIBHOH aJI-
TOPUTMHUYECKON CIIOKHOCTH.

IIpobnema dpopManmzanuy UCXOAHBIX NTaHHBIX U
3HAHWUH B HayKaxX O COOMAJIbHOM MMOBECACHUN BECbMa
CJIOKHA U3-3a OTCYTCTBHA TOYHBIX SA3BIKOB HUCCJICIOBA-
HUs.

Co3nanne ke nHTeIIeKTyasHbIX cucteM (MC) ns
HayK O COIIMaJIbHOM ITOBCACHHUU ITIOMUMO IPaKTU4EC-
KO MOJIb3bI OKAKET CTUMYJIUPYIOIIIEE BIUSHUE Ha pa3-
BUTHUE METATCOPCTUUCCKUX CPEACTB, aICKBATHBIX U HE-
O6XO]II/IMI)IX OTUM JUCLIUITIIMHAM.

UC cocrost u3 Pemarenst 3agayq, 6a3e1 3Hanui (b3),
HNudopmarmonnoit Cpeasl u uaTepdetica.

Pemartens MC obOpaszoBan Paccyxmarenem, Beranc-
nuteneM U CHHTE3aTOPOM.

Paccyxpnarens peainzyer B3auMoIeiCTBHE MO3HA-
BaTeJIbHBIX NIPOLIEYP, HAIIPUMED, SMIIUPUUECKOIN UH-
IYKLIUH, aHAJIOTHUH, a0 yKIIUH U ASTYKIHH (IPHMEPOM
OpraHU3aIlUy TAKOTO B3auMoaecTBus siBisitorcs VIC
tuna JICM [1, 2]).

OtMmetuM, uto B [1, 2] abayKius oCyIIeCTBISIET
HEACAYKTUBHOC 00BICHEHNE HAYATIHbHOTO COCTOSTHUS
JaHHBIX TOCPEACTBOM PE3YIILTATOB, MMOJYUYCHHBIX HH-
TeJUIEKTyaJIbHOW CUCTEMOH! (B CHITy 3TOTO abayKIHs
ABJIACTCA KPUTCPUEM JOCTATOYHOT'O OCHOBAHUA ITPU-
HATHS THIOTE3 [2]).

CHHTe3aTOp OCYIIECTBISAET YIPABICHUE B3aUMO-
llel\/’ICTBI/IeM TIO3HABATCIILHBIX ITPOLICAYP, BHIITOJIHACMBIX
PaccyxnareneM, u npouenyp, BbIIOIHAEMBIX Bbranc-
JUTEJIEM, PEaTU3YIONIM HEOOXO0AUMbIE YHCICHHBIC
METOJBI (HallpuMep, CTATUCTHYECKHE), a TAKXKE TIPO-
Henyp, peain3yeMbIX CEMUOTHIECKUM IT'epPMEHEBTHKO-
3aTOPOM.

CeMuOTHYECKUI T€PMEHEBTUKO3aTOP €CTh MOACH-
creMa, npumMensiemas k udopmaronnoit Cpene, rie
Hudopmarmonnas Cpena (MupCp) ects moacucrema,
oOpa3oBanHas MmaccuBoM TekcToB (MT) u 6a3oit nan-
HbIX (TouHee, cocTostHusaAMM BJl). O6o3HauuM n-oe
cocrostiue B[ mocpencrsom BJI , cemaHTHYECKHH rep-



MeHeBTHK03aTop nocpeactsoM CI, Torna
NudpCp=MT +B/1, rae

s1- U B,crommsm) -5,

n=0
a s - 3aKJIF0YUTENIEHOE COCTOSHIE JUIS IIPOIIecca pele-
Hus 3aaa4n mocpenctsom MC.

OtmetuM, yto Hanuuue CI' u MT aBisercs cenu-
¢buueckumu ocodennoctTsmMu VC 1i1st ryMaHuTapHbBIX
e, Creayer 00paTiTh BHUMaHUE Ha TOT (haKT,
4910 B3 conep KUT pessIMOHHBIN Te3aypycC, B KOTOPOM
HMMEIOTCSl yTOUHEHUS ynoTpebnseMsix B MT Tepmu-
HOB, a TaK)K€ OTHOIICHUS MY HUMH (BKIIOUEHHE,
ACCOLIMAIINH, YaCTh - I1EJI0€, CXO/ICTBO, CHHOHUMHUS U T. 11.).

Pacmmpenue n-oro cocrostHus BJI, 1. e. BJI , o
B/l ,, npoucxonurt 3a cyet anannza MT nocpescteom
CT, mpumensiemoro k MT u B[ (B ToM umcie u ¢ uc-
M0JIb30BaHUEM MALLIMHHOTO 00y4eHus 3, 4]).

Takum o6pazom, CI' 10omKEeH OCYIIECTBISATh, O
KpaitHeil Mepe, cieyIolre TpyA0eMKUe MPOLEAYPhI:

1. aBTOMaTHYECKYIO KJIacCu(UKALNIO TEKCTOB U3
MT no temam [3, 4],

2. n3pnevenue n3 MT HoBbix (oTHOCHTENBHO B/] )
CBeZIeHUH (B COOTBETCTBUHM ¢ aTpubyTamu bJ1) st pac-
mpenus bJ[ mo BJI | (mogyepkuem mpu 3TOM OT-
KkpbITOcTh MT).

B [1, 2] conepxarcs onpe/iesieHus KBa3HaKCHoOMa-
Trueckux teopuit (KAT), sBnsromuxcs cpeacTBOM
MIPEICTaBICHUS 3HAHUN IS OTKPBITHIX MTPEIMETHBIX
obmacreii. Brltie MBI 0XapaKTepHU30BalIn TE3aypyc, B
KOTOPOM UMEIOTCS yTOYHEHUS ynoTpednseMsrx B MT
TEPMHHOB. DTH TEPMHUHBI 0003HAYAIOT HJI€H, HCIIOJIb-
3yeMbIe B HayKax O COIMATbHOM ITOBEJCHUHU, KOTOPhIC
B YTOYHEHHOM BHJIE 3aJal0TCs B Te3aypyce. VX yTou-
HeHUs OyieM Ha3bIBaTh KOHIIENTaMHU (CpEACTBa COIO-
CTaBJICHUS HJIESIM COOTBETCTBYIOIINX KOHIICTITOB CO-
nepxarcs B [5]).

Pesynbrarom pa6otst UC tuma JICM [1] sBisteTcst
MHOJKECTBO THUITOTE3 O MPUUUHHO-CIIEACTBEHHBIX OT-
HomeHusX ((+)-nmpuduHsl, (-)-nmpuaussl U (0)-mpuyu-
HBI, [IPE/ICTABIISIONINE HCTOYHUKH “‘(DaKTUUECKUX TIPO-
TUBOpeuHid” 1 KOHQIIMKTH). B cuny ycnoBust kay-
3anpHOM monHOTH B KAT, sBnsromerocst KpurepueMm
JIOCTaTOYHOTO OCHOBAHUS JUIs NpUHATHA rumnote3 B IC
tuna JICM [1, 2], B uaeansHOM cliydae Kaxablii (I)-
i (0)-pakt umeeT cooTBETCTBYONIYIO ()- mmm (0)-

npuunny. 3Hanus o ()-npuunnax u (0)-mpuauHAX
MOTYT OBITh UCTIOIB30BAHBI AJIS1 YCTAHOBIICHUS MPH-
YHHHO-CJIEICTBEHHBIX 3aBUCHMOCTEH MKy (pakTaMu
(kay3apHOM CBS3HOCTH ), OpraHU3AIMe KOTOPhIX MO-
XKeT OBITh Kay3aJibHas CeTh (3Ta CETh MOXKET COnep-

’KaTh [UKJIBI, IPE/ICTABIISIONINE KOH(IIUKTBI).

B3 g Hayk o conmanbHOM MOBEJACHUHN €CTh IO/~
cuctema UC, obpaszoBannas KAT, Tezaypycom (cuc-
TeMa KOHIENTOB M UX 3aBUCHUMOCTEH) U Kay3aJlbHON
CETBIO.

Jst 0OpaboTKM TaHHBIX O KOH(ITMKTaX MOTYT OBITh
HCTIOTB30BAHbI CHIEIIMATIBHBIC IPOIIEyPhI, paCIINpsi-
forre JICM-MeTon aBTOMaTHYECKOTO TOPOXKIACHUS
rumnotes [6].

OO01mme NPUHIMIIBI TIOCTPOEHMSI HHTEJIEKTY A b-
HBIX CHCTeM aHAJIN3a COLUATLHOTO MOBeAeHMS

1. ImeroTcs Tpu THIA “MUPOB” (OHTOJOTHIA) U CO-
OTBETCTBYIOIIIUX UM CIIOCOOOB OIIEHMBAHUS 3HAHUI 00
aTHX “Mupax’ (dnucremonoruii) [6, 7]: “mup”-1 co ciy-
YaHBIMH COOBITHAMU U CTATUCTHYECKUMHE CPE/ICTBA-
MU UX OIICHUBAHUS, “MHp -2 ¢ IeTepMUHAIIUEH BCEX
COOBITHI M JOTMYECKUMH CPEICTBAMU OIICHUBAHUS
3HaHUHU 0 HUX, “MHp”’-3, coepKaIuil Kak JeTepMH-
HAIIHIO COOBITHH, TaK U CITydaliHbIC BOSMYIIICHHUS, BITH-
SIOIINE Ha 3aKITIOYUTENIbHBIE COCTOSHUS “‘mMmpa’-3.
3HaHUS ATOTO “MHpa” OIEHUBAIOTCS C TIOMOIIIBIO JIO-
THYECKHX CPEACTB, YIUTHIBAOIINX CTATUCTUYECKHE CO-
obpaxenus [8].

I1. S13p1K i1st ipencraBnenus 3HaHui B UIC momken
005a7aTh TOCTATOYHOU BBIPA3UTENHHON CUIIOHN, UTO-
OBl OCYIIECTBIATH APTYMEHTALIUIO U aBTOMAaTH3HPO-
BaHHBIE PACCYXXACHHUA JUISI TIOPOXKACHUSA THUIIOTE3 O
“mmpax’ 1-3.

111. B IC nomKHBI coiepKaThCs CPEICTBA IS yTOU-
HEHUS ueH, IpeoOpas3yIonx UX B KOHIIENTH [5], a
TaKKe CPEJICTBA [JIsl M3MEHEHHs cocTosiHuii BJI ¢ nc-
nons3oBanueM CI.

IV. ITpouenypusie cpeactsa MIC 1omKHBI OBITH J10-
CTaTOYHBI JUISI HPUMEHEHHS IPUHITUIA Kay3aJIbHOI0
CTPYKTYPaJIM3Ma: CXOJICTBO O CTPOCHHH (aKTOB J10TI-
HO n3BJIeKaThes U3 b/ kak ocHOBaHuUE 115 TUIIOTES O
0 (X)-puumnax, (0)-npuyuHaX H3ydaeMbIX d3GPEKTOB
(m1s “mupoB”-2, 3).

V. B cBs13u ¢ HenonHoTo# nHopmanuu B b/ n b3
JIOJDKHA UCTIONIb30BAThCS HEKJIacCHYecKasi (HeapucTo-
TeJleBCKasl) TEOPUS UCTUHBI (3TOT (aKT ABISIETCA CO-
BPEMEHHBIM pacIIMpeHHUEM paIlMoHaIN3Ma H IO
CMBICITY TPOTHBOIOIOKEH TOCTMOEPHUCTCKOMY pe-
JSITUBU3MY).

VI. Cemuornyeckasi repMeHeBTHKA JIOJKHA OBITh
(hopmanu30BaHa Kak anmapar MOHUMAHMS TEKCTa I10-
CpencTBOM apryMmeHnTanuu (B cMmeicie [9])!, kotopast
JIOJDKHA OBITH pean30BaHa B CEMHMOTHYECKOM repMe-
HeBTUKO3aTope.

IocTynaThl aHATN3a COLMOIOTHYECKUX JAHHBIX
KaK NpuMep KOHKPeTU3alUU AaHHOI MeTOo10/10T I
noctpoenust UC.



B cooTBeTcTBHH € HM3NI0KEHHBIMU NPHHIMIIAMHA
MpeIaraloTcs cIeayoIye MOCTYAaThl A aHAIU3a
COLIMONIOTHYECKUX JaHHBIX (3TH MOCTYIIATHI HCIIONb3Y-
10TCs ipu popMupoBaHuy b3 1715 HHTEIEKTyaTbHBIX
cucteMm tuna JICM, npuMeHnMBIX B cortrosioruu [ 10]).

P1. IToctynar moBenenus: mycth (SC) - MHOXKECTBO
XapaKTEePUCTHUK, PEICTABIIFONINX COIHAIBHBIN XapaK-
Tep cyobexTa, (/P) - MHOKECTBO XapaKTEPHCTHK, BBI-
paKaroUX HHANBHUIYaJIbHBIE 0COOCHHOCTH JIMIHOC-
TH, a (BD) - XapakTepucTHky, npecTapasionme 6mo-
rpaduyeckue JaHHbIE O CyOBEKTE.

[Iycts manee A=A UA VA, (A CS(SC)) &
(A,C(IP)& (A,S(BD)), tae Hekotopeie u3 A#J,
i=1,2,3, Torna A sBiseTCs AeTepPMUHAHTO# (WK yac-
TBIO ICTEPMUHAHTHI) IOBeIeHUs cyObekTa [10].

B cootBercTBHH ¢ Knaccugukarpeit M. Bebepa [11]
HMEIOTCS 9EeTHIPE PO/ia MOBEACHUS - IeNIepalliOHATb-
Hoe (p), IEHHOCTHOPAIMOHAIBbHOE (I1), TPAIUITUOHHOE
(1), adpdexrusnoe (a). [Tycts A= (SC) U (IP) U (BD),
Q= {(p), (), (1), (a)}, pAcCCMOTPHM MHO)kECTBO OTO-
opaxennii H Buma h: 2850 ,rae he H. Cnenyromast
KJIacCU(UKAIIS TeTEPMUHAHT TIOBEJICHHS (B COOTBET-
ctBuM ¢ P1) xapakrepusyeT Tpu copTa MOBEACHHUS -
cOoOCTBEHHO coIHaibHOE, c1ab0 ColManbHOEe U He-
conuanbHoe (MHAUBHUYATBEHOE).

4-15=60, Tunos ci1abo COIMAIbHOIO0 IOBEACHHUS -

2-15=30, a THTIOB UHIUBH/TyaIbHOTO TIOBEICHHS - 15.

B VIC maccuBsl TekctoB (MT) u Bl 1omxHBI OBITH
Mpo0IeMHO-OpHUEHTUPOBAHHBIMH IS 3JIEMEHTOB IIPH-
BEICHHOH BBIIIE TUIIOJIOTHH.

B cBsi3u co cka3zaHHBIM BO3HHKAIOT CIIEAYIOIINE
3a/1a4u:

3agaua Nel. OtHectu TekeT u3 MT k coOCTBEHHO
COLIMAJIBFHOMY WJIM WHIMNBUAYAIbHOMY IOBEICHHIO,
KOHKPETH3HPOBATh 3TO OTHECEHHE TOCPEACTBOM pac-
MO3HABAHMS BH/JIA TIOBEJCHHS (B TAHHOM THIIC); 3aa4a
pemaeTcs mocpecTBoM CeMHOTHYIECKOTO TepMEHEB-
tuko3aropa (CI);

3anmaua Ne2. O6myio B/l mepecTtpykryprupoBaTh
COIJIACHO THIIaM (¥ BUJaM B HUX ) TOBEJCHHUS.

O4eBHIHO, UTO U3 YETHIPEX BOSMOXKHBIX BEOEpPOB-
CKUX THIIOB ITOBeieHus (P, 1, T, @) MBI 0OpazoBanu 15
BO3MO)KHBIX KOMOMHAIINH, OTHECEHHBIX ITIOCPEACTBOM
h kK BO3MOXHBIM CIIy4asiM XapakTepH3alnuu cCyObeKTa
COTJIACHO MOCTYJATy MmoBeneHus P1.

P2. TlocTynaT MHANBUAYATHU3AUN COIIHATBEHOTO
oTHOmEeHH R Mexy cyOpexTamu X 1 Z: €Clii UMeeT
MecTo XRZ, To

XNIP)N(SC))U(ZNIP)N(SC))u(XN(BD)

N(SC))U(ZNBD)N(SC)) #2.

Takum o6pa3oM, HEOOXOAMMBIM yC-

NOBEJEHUE JIOBUEM NPHUHAMIEKHOCTH napnl <X,Z>

ColMaIbHOE He- COIMaTbHOMY OTHOIICHHUIO R siBlsieTcst

comuannnoe | XN(IP) £, unn ZN(IP) #J, unu

cOOCTBEHHO COLMAJIbHOE ciaabo XN(BD) A, unmu ZN(BD) #J (310t no-

connanbHoe CTyJIaT COOTBETCTBYET UiesiMm M. Bebepa o

A2, Ay#D TOM, YTO I1€JTb COITMOJIOTUH -BBISIBUTH TIOI-

AVA, AzD,i=1,2; A0, (A=A;=0) JIMHHBIC MOTHUBBI IOBEJICHUS MHAUBHUIA, a

AVUA;, A#D,i=1,3; AsUA,, A#D, COLIMAJIbHOE JICHCTBHE €CTh CHCTBHIE WH-

AJUAUA, A#D,i=1,2,3; | i=2,3; JIMBUJIA, 3aBHCAILEE OT AeiiCTBUIl Apyrux
moneit [11]).

IMycts h(X)=Y, rne XCA, u

(1) X=A,nmmX=AUA,umn X=A UA UA ;

@) X=A,mm X=A,UA,;

() X=A,

Torna, cooTBETCTBEHHO, Gy1eM TOBOPHUTH, YTO THUIIBI
TIOBEJICHUS, OTIpeieNsieMble 0OToOpaxeHueM h, sBis-
IOTCSI COOCTBEHHO COIMAIIBHBIMU, C1a00 COIMAIIbHBI-
MU U He-COLMATbHBIMU (MHAUBUY ATbHBIMH).

Jlerko Teneps MOACYUTATH KOJTMYECTBO THIIOB 11O~
BEJIEHUS B COOTBETCTBUU C OTIPEIEIICHNEM O0TOOpaxKe-
Hust h: Bcero umeercs 105 tunos noseaeHus (“Tadiu-
1a MenpeneeBa’ Ui TUTIOB TTOBEJICHNS ), U3 HUX TUTIOB
COOCTBEHHO COIMAIBHOTO TMOBEASCHUS UMEETCS

P3. Tloctynar cutyarnmonusma [ 13] :

OTCYTCTBHE ACHCTBUS COLIHATIBHOTO CyOBEeKTa (MH-
JUBHJIA WITH OOIIHOCTH MHAWBHIOB) IPH HAJIMYUH T10-
TEHIMAJIbHOMN IPUYHHEI ISHCTBHSA (B TOM YHUCIIE yCTa-
HOBKH) OOBSICHSIETCS BIUSHUEM cuTyanuu [12].

B cootBercTBuu ¢ P3 MoXkeT OBITh pacuIipes mo-
ctynar Pl: neTepMuHAHTON MOBEACHUSI MOXKET OBITH
<A,S>,re S - npescTaieHHas cutyanus u (a) AZD,
S= uwmn (B) A%, SO, (c) A=, S #D, umu
(d)AZD nmm S£J.

B cootBeTcTBUM ¢ BUujamu feTepMuHaIuu (a) - (d)
CHenU(UIUPYIOTCS ¥ THITBI IOBECHUS, 0TOOpaKaro-
M€ BIUSHUE CUTYallly S: YHCIO0 BOZMOXKHBIX THIIOB
MOBEJACHUS B= 105-4=420.



P4. TeppuropuansHo o4epyeHHBIH (parMeHT 00-
mecTBa (IOCEIIOK, TOPO/I, paifoH, peTHOH, CTpaHa) sB-
JISIETCSI TOKPBITHEM COIIMAIbHBIMU OOIITHOCTSIMH, & HE
pa30ueHneM HemepeceKarouxcs 00mHocTeH (Colu-
AIIBHBIX TPYTII).

PS5. [loctynar nporao3upoBaHus COLMAIbHOTO MO-
BE€/ICHHS, OCHOBAaHHOTO Ha CTPAaTH(PUKAITMOHHON MO-
JIEITH:

[Iporuo3upoBaHue COIMATBHOTO MOBEACHMUS (B TOM
YHCIIE IEKTOPAIBHOTO) SIBISIETCS COI[MOIOTHIECKH
OCMBICJICHHBIM, €CJTH OHO UCTIONIB3YET MPEICTaBUTEIIb-
HBIE BBIOOPKH, YUUTHIBAIOIINE CTPATH(UKALMOHHBIC
MOJIETIH TaKHe, YTO OHU CYOPMHUPOBAHBI TOCPEICTBOM
YCTaHOBJICHHBIX I€TEPMUHAHT OBEJCHUS B COOTBET-
CTBHH ¢ TocTyatamu P1 - P4.

Taxum 06pa3oM, CTAaTUCTUYECKHIE METOIBI KaK CII0-
€00 M3MepeHUs JOJDKHBI HCTIOIB30BATh PENAIMOHHbIC
MOJIENH CTpaTH(HUKAINN, OCHOBaHHbIE Ha OOHAPYKEH-
HBIX JIETEPMUHALUAX COLIUAIBHOTO TOBEICHHSI.

P6. IlocTynar koOHIENTyanu3alUu: COLUONIOTHYeC-
Kasi KOHIICTIIIUS T0JDKHA GOPMYIMPOBATHCS KaK CHCTe-
Ma KOHIIETITOB (B CMBICIIE [5]), ABISIONINXCS yTOUHEHHU-
€M COOTBETCTBYIOIINX UAECH, IMEIOIHX SIMITHPHIECKYIO
9K3EMITTH(UKAIMIO U HEOTIPOBEPTHYTYIO apryMEHTa-
muto [9].

OnBITHBIM MOATBEPAKAEHUEM OCMBICIIEHHOCTH MO~
ctynaroB P1 - P6 sBnst0TCS pe3ysTaThl HCCISOBAHUS
conunapHoro noseaeHus B [10]. [Tone3HsiM npuMeHe-
aueM P1 - P6 B UC siBisieTcst BO3MOXKHOCTD TIPUMEHE-
Hust ICM-MeToja aBTOMaTU4eCKOro NOPOXKICHHS TH-
MOTE3 AT U3Y4EHHs JIEKTOPATIBHOIO MOBEIECHUS C UC-
MIOJIH30BAaHUEM MAIIHHOTO 00y4YeHNSI.

[Ipennonaraemas apxutexkrypa UC nms ananmza u
MIPOTHO3UPOBAHMUS COIIMATBHOTO TIOBEIEHHS COTIacy-
ercs ¢ noHnManueM I1.A. CopoKHHBIM COITHOKYIIBTY -
HBIX 00pa30BaHMi KaK IPUINHHO-CMBICIIOBBIX CHCTEM
[14], n3yueHne KOTOPBIX MOXKET OCYIIECTBIATHCS MO-
CPEICTBOM MOPOXKIEHHBIX JETEPMHUHAHT U COAEPkKa-
Hus b3. Takum 06pa3om, aBTOMAaTH3NPOBAHHOE TOCT-
poenue ¢hparmenta b3 - kay3ambHOM CETH SBISETCS BaXK-
Ho¥ ipoOnemoi, pemmaemoii mocpenctsom MC. Co3na-
HUE Kay3aJlbHOH CeTH AJS UCCIENyeMOro COLMyMa
(haKTUYECKH SBISETCS MOJICITMPOBAHNEM COLIATBEHBIX
OTHOLICHHUIT B COOTBETCTBHUH C mocTynaramu P1 - P6.2

Jst kaxmoro HavanbHOTO cocTosiHust b/ u b3 un-
TEJUIEKTYaJIbHOM CHCTEMBI TIOPOXKICHHAS Kay3aJlbHas
CeTh IMUTUPYET CHHXPOHHYIO KapTHHY COLIMyMa, HO
morronrHenne b1, b3 u MT (MaccuBa TEKCTOB) co31acT
BO3MOYHOCTb IOCPEACTBOM MOCIEI0BATENBHBIX IPHU-
OMKeHUH IMUTHPOBATH U ANaXPOHHYTO KapTHHY U3Y-
4aeMoro conuyma (3To 00CTOATEIHCTBO MOXKET CITy-
KUTb OCHOBAHHEM [T CO3JIaHHsI TPOOIEMHO-OpHEH-
THPOBAHHOTO MOHUTOPHHTA COLUYMa).

Co3nanue UHTEIEKTYalbHbBIX CUCTEM TS HAyK O
COLMAIBHOM ITOBEICHHH - TPYJOEMKasl, CII0XKHas! TBOP-
yecKas 33Ja4a, OJHAKO COBPEMEHHOE COCTOSIHHE TOY-
HBIX METOZOB M KOMITBIOTEPHBIX CPEICTB U HACHHOTO

Gara’ka ryMaHUTapHBIX HAyK SIBIISIETCS] OCHOBAHHUEM IS
MPaKTUYECKOH peann3aliy NpeaIaracMoi METoA0II0-
TMH, BO3MOKHOCTh IIPUMEHEHHS KOTOPOH B CBS3U C
3THM HE CIIeAyeT pPacCMaTPUBATh KaK HEOIIPEICICHHOE
npopouecTBo B ctiiie Hoctpamamyca.

Pabora BrImonHeHa npu noaiepkke Poccuiickoro
TYMaHUTAapHOTO HayyHoro ¢ouna (mpoext Ne 99-03-
19686a).
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2OpHaKO CTPOCHUE TAKOH Kay3aJIbHOW CETH U MPO-
eIy pbl €€ TOPO>K/ICHHS JOJKHBI OBITH YyTOYHEHHI I10-
CPEJICTBOM CIIeIMAIbHBIX NCCIIEOBAHHH.



O HOBbIX BAPUAHTAX ACM-METOOA
ABTOMATUYECKOIO NOPOXAEHUA TUNOTE3 U
UXTNPUMEHEHUUN

C.M. l'ycakosa, M.A. MuxeeHkoBa, B.K. ®uHH

ON NEW VARIANTS OF JSM-METHOD OF
AUTOMATIC HYPOTHESES GENERATIONAND ITS
APPLICATIONS

S.M. Gousakova, M.A. Mlkheyenkova, V.K. FInn

JICM-meTo aBTOMaTHUYECKOTO TIOPOYKIEHHSI TUTIO-
Te3 MPEeOCTaBIsIET BOSMOXHOCTH JJISl MIPOBEACHUS
paccyXaeHuit, 00be TUHSAIONTUX JTOTHIECKUE U BBITHC-
JIUTENbHBIE CPE/ICTBA, B OTKPBITHIX MTPEAMETHBIX 001a-
ctsx. Kak O6b110 mokazaHo B [ 1], MeTo 1 mpeACcTaBIIsieT
c000if cHHTE3 MO3HABATEIBHBIX MPOLEAYD — IMIIUPH-
YeCcKOW MHIYKIINH, aHAIoTuu 1 abaykuun. [Tocnenuss
pean3yeTcs MOCPeACTBOM CIEIHATHHOTO KPUTEPHS
JIOCTATOYHOTO OCHOBAHUS NMPHUHITHUS THIOTE3 —
k.1.0.1.T. CpeacrBom popmanuzaiuu JJCM-pacysxae-
HUS (IPECTaBICHHOT0 YKa3aHHBIM CHHTE30M ) SIBJISI-
€TCsI CIIeMaNbHBIN armapaT MHOTO3HAYHBIX JIOTHK [2],
a caMo paccy)KJIeHHe OmMpaeTcs Ha YaCTUIHO (op-
MaJIN30BaHHbIE 3HAHUS (KaK OOBEKTHBHBIE, TAK U
CcyOBEKTHBHBIE) O IPEMETHON 00JIACTH.

Psn ocobennocteit JICM-MeTo/1a aBTOMaTHUECKO-
T'0 HOPOXKJCHHUS TUIIOTE3 TI03BOJISIET CUNUTATH €T0 aJIeK-
BaTHBIM ()OPMaNIbHBIM aMapaToM JUisl Ka4eCTBEHHO-
r'0 aHaJIM3a JAHHBIX B COLIMOJIOTHH. B pamkax moaxoma
BO3HHUKAET BO3MOKHOCTh OTOOPaXEHHUS U UCCIIEI0BA-
HUSI MTHAWBUAYAJIBHBIX XapaKTePUCTUK CYOBEKTOB, 110-
TEHIIHAJIBHO JIETEPMUHUPYIOMIMUX TOT UM MHON THUI
COIMAJIFHOTO TOBEJCHHS. A 3TO, B CBOIO OYepe/b,
MTO3BOJISIET TOCTPOUTH TIOCIIECYIOIINE HCCIEIOBAHNS
10 THUITOJIOTHH COIMANIBHBIX OOITHOCTEH M MOCTpOe-
HUIO MOJIeJIeil connalibHO# cTpaTidukamy.

Joctarouno nogpoOHO pe3yabTaThl H3YyYEeHHUS OT-
HOIICHUS “‘Cy0OBEKT=>TIOBEICHHE CPEeICTBAMH MHTEI-
JeKTyabHO# cuctembl Tuna JJCM u3noxeHs! B pabo-
Te [3]. CymiecTBEHHOE BIVMSIHIE KOHTEKCTa MTOBECHISI
(cutyanun) Ha caMo TIOBEJICHHUE CyOBEKTa, BHISBIICH-
HOE B pe3yNbTaTe AMIMPHUECKOTO UCCIIETOBAHUS, B
COYETAaHWM C NMPUHIHUIIOM aJeKBAaTHOCTH CPEJICTB
JICM-MeTona mpupoe uydaeMon 3aaaqu norTpedo-
BaJIO pacIIUpeHus camoro Meronaa. CyIiecTBOBaHHE
BHEITMYHOCTHBIX (PAKTOPOB, CIIOCOOCTBYIOMINX HIIH
MPENATCTBYIOMUX TOMY WJIH HHOMY ITOBE/ICHHUIO, 0-
CITY’KIJIO OCHOBOH Iepexo/ia OT H3yUEeHUS OTHOILCHHS
“cyObeKT=TOBeIeHre” K U3YUEHUIO OTHOIICHUS
“(cyObekT, cutyarsy=mnosencuue” [4, 5]. IIpu aTom
peanuzyercs npsamoit ICM-meTo, onuparonuiics Ha
MIPUHIIAT “OT CXOJICTBA 00BEKTOB — K CXOCTBY (ek-
TOB (CBOMCTB)” (CXO/ICTBO CYOBEKTOB €CTh OCHOBA CXO/I-
cTBa UX moBeneHus). OnHOBpeMeHHO OBIIO HAYaTo

passutre obpatHoro JICM-meTona (peanu3yromniero
JCM-paccyxnenus Tama “ot cxonctsa 3pdexTos — k
CXOJICTBY OOBEKTOB”) B KQ4€CTBE MPOIETYPHOIN MoJIe-
T aHAJIM3a JIEKTOPAIBHOTO MoBeaeHus [6]. OOpat-
He1id [ICM-MeTo TakKe SBISIETCS CHHTE30M IT03HABA-
TeNbHBIX Tpoueayp. [lopoxnaemMbie UM OTHOIICHUS
NPUYUHHOCTH, (popMupyrone 6a3y 3HaHUH, H3BJIE-
KarOTCsI M3 UCXOAHOM 0a3bl (paKTOB TIOCPEICTBOM CIIe-
UaATBHBIX 00paTtHEIX JICM-TipeIKaToB, OTIMYHBIX OT
MPSMBIX.

1. Ocnosnuie npunyunst JJCM-ananuza coyuono-
2UYEeCKUX OaHHbIX

[Ipennourenue, KOTOpoe, HA HAIll B3I, CICIYET
OTAaBaTh KaueCTBEHHOMY (POpPMaIN30BaHHOMY aHa-
JIN3Y COIMOJIOTHYECKUX TaHHBIX, OITUPACTCS Ha Ipe-
CTaBJICHHE, YTO JIOTHYECKAsi CHCTEMATH3AIHI TaHHBIX
Y 3HaHWI (OTIMCAHUE CHCTEMbI OTHOIICHUH, OTICHUBA-
HHUE BBICKa3bIBaHUIl, BEIOOP apryMEeHTAIlNH) TOJDKHA
MPEIIIeCTBOBATh MMOCTPOCHUIO YHCICHHOW MOJIeNn
(mpenycMaTpuBaromeMy IpUMEHEHHE YHUCICHHBIX
MeT0710B). OHTOIOTHYECKON 0COOCHHOCTHIO COLHATTh-
HOMW PeabHOCTH SBIISACTCS CHMMETPHSI IIO3UTHBHBIX U
HETaTHBHBIX IPHYHH, COOTBETCTBEHHO, BRIHY KIAIOIINX
¥ TOPMO3SIINX MOBeIeHYecKne akThl. Hannune 3Ha-
HUH 0 TO3UTUBHBIX U HETATUBHBIX PUYHUHAX paccMaT-
pHBaeMOro MHOXKECTBA (PAKTOB U TUIIOTE3 IPHUBOJUT K
BO3MOYKHOCTH IIOCTPOCHUS Kay3aJIbHON KOHCTPYKTHB-
HOW apryMEeHTAIMH TUIIOTE3 O MOJCTIHPYEMOil COIH-
OJIOTUYECKOH peabHOCTH. KOHCTPYKTUBHOCTD MPUHS-
THS TUIIOTE3 BBIPAYKACTCS B MOPOXKIACHIH UX OI[EHOK
MOCPEICTBOM ITPAaBHJI IPABIOII0100HOTO BEIBOIA IS
MHTyKIIUY ¥ aHAJIOTHH.

ITpumenenne JICM-MeTo1a OCHOBAaHO Ha BO3MOXK-
HOCTH peau3aliy MPUHIIIA CTPYKTypalu3Ma B aHa-
JIM3€ JaHHBIX: CXOJICTBO Ha 00BEKTaX eCTh (PaKToOp AJIst
pacno3HaBaHus AeTepMuHanui. s CTpyKTypHOrO
ONMCaHUs CYyOBEKTa IMOBEACHUS UCIOIB3YEeTCS TpU
MHOX€ECTBAa XapaKTEPUCTHK, TPEACTABIIAIOMINX COIIH-
anbHBIA XapakTep cyorekTa (SC), HHINBHIyaTbHbIC
yeptsl Tu4HOCTH (IP) M Guorpaduyeckue naHHBIC
(BD). IToBenenune A cyObexTa onpeaemnsieTcst oAMHO-
xecTBOM nuddepeHpranbHpix npuzHakoB C Takum,
uro C=C, . JC,,UC, . Tne
(C .&SC)&(C . cIP)&(C,,.=BD). B otom ciryuae C siB-
JseTCs IeTepMUHAHTOM MMOBEACHUS CyOBeKTa, Ipe-
CTaBJIEHHOTO 3HaHUEM A.

2. Beedenue cumyayuii

Jnst hopManuzanuy SMIUPHUECKON HHAYKIIUH B
JACM-MeTo 1€ UCTIONIB3YIOTCS JIBa OTHOIIEHUS — “00-
JlalaHue MHOXECTBOM CBOWCTB” M “‘lipuumHa” (TIpH-
MEHHUTETHHO K COLIMOTIOTHIECKIM HCCIIEJOBAHUAM 1101



“HPUYHHOI” TOHUMAETCsl yCTOHYNBask COBOKYITHOCTb
(axTOpOB, BHIHYKJAIONIMX HEKOTOPBIH 3 dexT nin
MPEMATCTBYIONIMX eMy). [IpeIcTaBIsgIoT 3T OTHOIIE-
HMs, COOTBETCTBEHHO, Npeaukarel X= Y u V=, W.
3necs X — COBOKYITHOCTb XapaKTEPUCTHUK COITMAIBHO-
ro cyopexTa, Y — MHOJKECTBO CBOMCTB (TIOBEJeHUYEC-
KHX aKTHBHOCTEH MJIM TOTOBHOCTEH), V — IMOAMHOMXKe-
CTBO XapaKTEPUCTUK COIMAIIBHOTO CyOhEKTa, BBIHY K-
JATOIINX WM 3aIPEIAloNX MOSIBICHIHE MHOXKECTBA
cBoricTB W. O4eBUIIHO, OITHAKO, YTO MPEIUKAThl X=> Y
u V= W, ucnonesyemeie B JICM-paccykIeHuIX O
COIMATBPHOM TOBeIeHUH (MHANBUAOB M X OOIIHOC-
Telt), ABJISIOTCS BCE YK€ allPHOPHBIM CIIOCOO0M Ipesi-
CTaBJICHUS 3HAHUN (HECMOTPSI Ha CBOIO AKCIIEPUMEH-
TaJbHO YCTAaHOBJICHHYIO TIOJIE3HOCTH ISl aHAJIHM3a CO-
nuanbHoro noseacHus [3]). Heooxomumocts hopma-
JIU3AIMH JIOTHKY COLMATBHBIX HayK KaK JIOTUKU CHTya-
nnonHo# ob6ocHosana K.P. [Tormmepom [7]. C apyroii
CTOPOHBI, OMBIT MpakTHYecKoro nmpuMmeneHus JACM-
MeTO/Ia K aHAJIU3y COJMAAPHOTO MOBEACHUS — FOTOB-
HOCTH K 3a0acToBKaM Ha 3aBojiax B CaHkT-IletepOypre
u Efiblie — BBISIBUII 3aMeTHBIE (D (EKThI BIUSHUS CUTY-
arnuii Ha IeTEpMUHAHTHI TOBeACHMsI. Takum oOpa3om,
c000paXkeHNs KaK TEOPETHYECKOTO, TaK ¥ SMITMPHYEC-
KOTO XapakTepa MPUBEIH K HEOOXOMMOCTH BBEICHHS
nmapaMeTpa CUTyaruu S.

B npennaraemoi Moaenu 1uist IpeCTaBICHUS UC-
XOAHBIX (paKTOB B3aMeH OMHAPHOIO MpeauKaTa =
HCTIONB3yeTcs TepHapHBbIi npeaukar P(X,Y,S), o3Haya-
omui “cyobekT X obnamaer (He obmagaeT) MHOXKe-
cTBOM CBOMCTB Y B curyarmu S”. [lprunna Hamn4us
TeX WM UHBIX CBOICTB y 00BEKTa, B COOTBETCTBHHU C
BBICKA3aHHBIM BBIIIE MTPEANOI0KEHIEM, MOXKET PaB-
HO KOPEHHUTHCA Kak B CaMOM 0OBEKTe, TaK M B CUTYya-
UM IIPOSIBIICHHUS CBOMCTB. COOTBETCTBEHHO, IPEAUKAT
MIPUYUHHOCTH MO-TIPEKHEMY OMHAPHBIN, HO TPpUYUHA
BKJIIOYAET JIBa IapameTpa: MoJ00BEeKT U (pparMeHT
cuTyanuu (WM BCIO CUTYaIUIO IeuKoM). [Ipeaukar
=, 3ameHsieTcs npeaukarom R ((V,S),W) — “noamuo-
’KECTBO XapaKTEPUCTHK V U (hparMeHT cuTyaruu S’ ecTh
MIpUYUHA HAJTN4YUA (OTCYTCTBHUS) MHOKECTBA CBOMCTB
W?”. R (i=1, 2, 3,4) xapaKkTepu3yeT CTPYKTypy MUpa —
HACKOJIBKO B HEH CYIIECTBEHHBI CaM 00BEKT M CHTYya-
LUl TIPOSIBJICHUSI CBOMCTB.

R=R VR VR ; R <->R&(V#I&S=D);

R R&E(VAI&S#D); R «>R&(V=DE&S#D); R =R.

Jis cuTyaruii BO3MOXKHBI pa3THYHBIE CTPYKTY-
PBI JTaHHBIX: OyneBckas (Kor/ia 3a/1aeTcst MHOXKECTBO
MapaMeTpoB — XapaKTEePUCTUK — CUTYAIIUH ), KOPTEK-
Hasl, peNAIUOHHas. MBI OTpaHHYHUMCS [TOKa YTO
OyJIeBCKHUM IpEACTaBICHHEM JaHHBIX. [IyCcTh JaHbI
KOHEYHBIE MHOXECTBA

10

Uuo,i=1,2,3, U0 = {d,...d, }, U® =

{al,.,.,ar2 5, U9 = {s, , 8, }. Onpenennm na

i

HUX 3 OyJICeBBIX anreOphI Bl. ={ 2 v R , N, U},
B, —anre6pa o6nexros, B, —anre6pa csoiicts, B, —
anreOpa cuTyanuii (BHEITHUX 00CTOSTENLCTB). HazoBem
obwvexmom V 6 cumyayuu S napy (V,S) e UV x U®,

Onepanuro cxoacTa k (k=2) 00bEKTOB U COOTBET-
CTBYIOIIMX UM CUTYAIMi OMpPEIEeUM CIEAYIOUINM
obpasom: pN(X,,S,..., X,,S,) = (V,S), rue
V=X N...nX,,S=S N...NS, (M - cTangapTHas onepa-
IS IepeceyueHus s OyJIeBCKUX JaHHBIX, ISl PYTUX
THUIIOB JaHHBIX PACCMATPHUBAETCA alNreOpanvecKky or-
pernesneHHas oreparus CXoCTBa).

Mg 6yneM paccMaTpHuBath S3bIK L ¢ KBAHTOpaMHU
0 KOpTeKaM B KOPTEKHBIMU TepMaMH (cM. [2]). Bee-
JIeM, B COOTBETCTBHH C MPEJCTABICHUEM O CUTYyallu-
OHHOM XapaKTepe MPUIHHHO-CIIEICTBEHHBIX 3aBHUCH-
MOCTeH, mepeMeHHbIe U1 copTa 3 (CUTyaluu U MoJ-
CHTyaluu, T.¢. parMenTsl cutyamui) S, S ,..., S ...

u®
n3 2 , COOTBCTCTBYIOIINEC KOHCTAHTBI 0003Ha-

anm §, S, ,..., S, ... (ICPEMEHHbIC U KOHCTAHTHI

u® .
coptoB 1 12 —00bekToB XE 2~ ¥ MHOXKECTB CBOUCTB

G
Ye2" , COOTBETCTBEHHO —, ONIPEIEIAIOTCS CTAHIAP-
THBIM 00pa3oM, Hampumep, B [2]). DneMeHTapHbIM
dbakTomM Oyaem Ha3bpiBaTh (GOpPMYJB BUIA

J(V’H)P(C,A, S ), J(V’H)R(<C’, S )A,).3mecs C, A, S -
KOHCTaHTHI cCOpTOB 1, 2 11 3, cooTBeTCTBEHHO. Hamom-
HUM, 4TO Jyis ipeAcTaBinenus paxtos B JICM-merone
BBOJISITCS CJISYIOIINE TUTTBI BHYTPEHHUX UCTHHHOCT-
HBIX 3HaueHui : +1 - “pakrnueckas ucruna”, -1 - “ax-
THYecKast JIoxks”, 0 - “aMmuprueckoe mpoTuBopeyune”
(“xoH(IHUKT”), T - HEAOONIPEAETICHHOCTb.

BHyTpeHHMe HCTUHHOCTHBIEC 3HAYEHHUST UMEIOT BU]T

V= <V,n> w (T,n), tae Ve {+1,-1, 0} - tum uc-
TUHHOCTHOTO 3HaYEHUs, MPUITMCAHHOTO Ha /1-M IIIare
npumenenus [111B; ne NU{w}, N={0, 1, 2,...,n,...}-
MHOYKECTBO HATYPAJHHBIX YHCEI, () - IPEIENTLHBIN “HO-
Mep” ¥ BBOAUTCS U3 (hOPMAaJIbHBIX COOOpaKEHUH, TS
ymo0cTBa onpeiesieHus] KBAHTOPOB B IMOJTy9IaeMOi JIo-
ruke, ¢ N.

Tyrb! BHEIITHUX UCTUHHOCTHBIX 3HAYSHWH (JU1s1 Tpej1-
CTaBJICHUS (PAKTOB C OI[CHKAMHM U MPABHII IPABIOII0-
nmo6noro Beioa [1I1B): T- toruyeckasi HICTHHA, f - J10-
rudeckas 1oxb. Iycrs J @ - omeparop, J @ = ¢, ecu
v(®)=v,J ®=f, ecmuv(®)#V , rne v[D] - pynkums



(vV,n)

OLICHKH, J, (Di\/ J<V i>(1).
i=1 ’

Chopmynupyem Teneps MpeauKar TePHAPHOTO
MOJIOKUTETBHOTO CXOZCTBA-2:

(VW6  3X3Y,3s,...3X3Y3S,

k
(&, PCY S)
YU, PXUS)—-UCY )&

POX,S ..., X, SIHV,S Y&V ADE&S #D&
ViVj(—(i=)&1<i, jh—>—(X=X ))&
YXVYVS((J,, P Y8)&VU(,  PX,U.S)—>
USY)&(VEX)&(S,S9) (WY & WD&

k
(V (XX))&k22)

. 3 M+
Henapamerpuyecknii mpenukar 5 M, (V,W,S))

=23k, M, (VWS.h).

IMoadopmyna
VXYYV, FXYSRAUY, FXUSSUSRVEXBS )

(WSY&W#I&(  (X=X)))) onuchIBacT SMIMpH-

YeCcKyI0 3aBUCUMOCTh (OM3), IPOTHO3UPYEMYIO KaK

HCKOMOE IPUYHNHHO-CIICZICTBEHHOE OTHOIIIEHHE (“‘TI0-

JI0OBEKT V ecTh MpUYKMHA HAJIIMYHs CBOIICTB W B CUTY-
2

amuu S 7). [ondopmyna

k
& U, PX.Y,S)&VU, , PX,U.S)-UCY,)
=1 " ‘

OTHCBIBAET DK3UCTEHIHATBHOE yeioBHe (DK3Y), Xapak-
TepHU3yIolliee pacCMaTPUBAEMOE MHOXKECTBO MpPHMe-
poB. OM3 1 OK3Y ABISAIOTCS HEIPEMEHHBIMH COCTaB-
JISTOIIMHU BeeX pemmatonux JICM-npeukaTos.

Ecnu 3aMeHHTH B (DOPMYITHPOBKE TIPEAUKATa TEP-
HAPHOT'O MTOJIOYKUTEIBHOTO CXOICTBA-2 BXOJISIIEE B HETO
ycnosue-2 V#D&S #0 (OTHOCHTENLHO CXOJCTBA
obvexma 6 cumyayuu (V,S)) ycnosusmu-1 um -3,
MIPUBEICHHBIMH BBIIIIC, MBI [TOJIyYUM IIPEAUKATHI TEP-
HApPHOTO MOJIOKUTEIBHOTO CXOCTBa- |

3ags+
]M an (V,W,S ,k) 1 TepHApHOTO MOIOKHUTENBHOTO

CXOJICTBa-3

(V,W,S,k), cooTBeTCTBEHHO.

[IpaBua mpasaonogo6HOTO BHIBOJA 1-TO M 2-TO
poxa (1St HHIYKTHBHOTO IIOPOXKACHHS TUIIOTES O TIPH-
YHHAX U TIepeHoCca HalICHHBIX 3aKOHOMEPHOCTEH 110
aHaJIOTMU Ha OOBEKTHI C HEN3BECTHBIMU CBOHCTBAMH,
cootBetcTBeHHO, [1T1B-/ 1 [1I1B-1]) 1715t cuTyainoHHO-
ro JICM-metona npuBezeHsl B [4, 5].

Henb3s He OTMETHTB, YTO K YHCITy OHTOJIOTHYEC-
KHX 0COOEHHOCTEH COIMATBHON PeaTbHOCTH CIECIyeT
OTHECTH HAJIMYHE B UCXOTHBIX JITAHHBIX YTBEP)KACHHUH ¢
oneHkoi 0 — “aMmupHUYecKoe MPOTHUBOpPEUHE”, T.€.
(hakToB BUIA J<0’0>(C:>1A). KonctpykTruHO€ mopox-
JICHHE TaKO! OLIEHKH MTO3BOJISIET OCYLIECTBISATS JIOTU-
YecKHi aHaimn3 Moaeny koHgumkra. st atoro dop-
MYJHpYETCs MpeIuKaT TEPHAPHOTO KOH(IMKTHOTO
cxoxactsa [4, 5]. PaccmaTpuBaeMoMy MUPY MOXKET OT-
BEYaTh HECKOJILKO Mojiesieli KoH(MKTa — “cruibHas”
(xorma cymectBytoT puauHsbl (0)-runores), “cuMMeT-
prueckas’” (korma 0 — pe3ynsrar CToNKHOBeHHS (+)- 1 (-)-
MIPUYXH) U cCMelIaHHas (00bequHAIomAas 00a ciryJast).
COOTBETCTBEHHO, 3TUM MOJENAM OTBEUYAIOT Pa3Iny-
Hble BapuaHTsl [1T1B-7 u [I1B-/], a Tax:ke akcuoM Kay-
3aJIbHOH MMOTHOTHI — K.J1.0.1ILT. (cM. [2]).

K npenukaram ,i=1,2,3,0€e {+, -} MmoryT

OBITH J00ABIIEHBI YMITUPUYECKUE 3aBUCUMOCTH OM3,
ycunuBatomue [111B (anamorudno [2]): aHanor 3amnpe-
Ta Ha KOHTPIPUMEPHI, aHAIOT €JUHCTBEHHOCTH TIPH-
YUHBI, aHAJOT METOJIa pa3Iudnsa. MeToa pa3indus B
cutyaronHoM JICM-MeTo/ie eCTeCTBEHHBIM 00pa3oM
JIOIycKaeT Tpu Moaudukaiuu. B coorBeTcTBHM C pac-
CMaTpUBAEMOIl CTPYKTYpOil MUpa, BBIPAKEHHOM MH-
nexcom i = 1, 2, 3 (KOTOpBIiA, B CBOIO OUEpelb XapaKTe-
pH3YeT, CYIIeCTBEHHOCTh 00BheKTa V U CUTyanuu S),
MOJET OBITh PACCMOTPEHO KaK pa3indnue 0OBEKTOB,
TaK 1 pa3In4yue CUTyalui.

Henp3s HE OCTaHOBHUTHCA Ha CYIIECTBEHHOH 0CO-
6ennoctu cutyannoHnoro JICM-meToa: pa3nudHbie
KOMOWHAIMK NPUYMH R, ¥ BO3MOXHBIX TIOKPBITHI
CBOICTB B Pj (i,j=1, 2, 3) OTKpBIBAIOT BO3MOKHOCTH
JUTS TIOCTPOESHHUS TUTTOJIOTUH TIPUYUHHO-CIIEICTBEHHBIX
(IeTepMUHAIIMOHHBIX ) 3ABUCUMOCTEH B HCCIIETyEMOM
obnactu [5]. Ctparerus moucka SMIUPUIESCKIX 3aBH-
cumocrteit cpenctsamu JJCM-Merona pacuupsercs
BBEJICHUEM MPEIBAPUTEIHHBIX MPOIIETYpP TECTUPOBA-
Husl. JICM-3BpUCTHKH TOTIONHSIOTCS TUarHOCTUIECKH-
MU T€CTaMH, yCTaHABIMBAIOLIIMH THITOJIOTHIO UCCIIe-
JyemMoi Mojenu mupa W,

11



3. Obpammuwiii memoo

Hcnonwszoanue JICM-MeTona U1l aHAIN3a COLU-
OJIOTUMYECKUX JTAHHBIX HC OTPaHUYNBACTCA U3YYCHUEM
ACTCPMUHAHT ITOBEACHUA. MGTOH MOXET 0Ka3aTbCs
TIOJIE3HBIM U JJIA U3YYCHUA OIIPOCOB O6H.IeCTBeHHOFO
MHCHUS (HepBBIe TIONBITKKU TAaKOIr'o poJia OIMMCAaHbI B
[8]), B gacTHOCTH, 3NIEKTOpaTTLHOTO MToBeAeHUs [6]. Cre-
AYET NOAYCPKHYTH, YTO COUOJIOTMYCCKUE OIPOCHI,
BKJTIOUAIOIIME, B COOTBETCTBHH C “TIOCTYJIATOM TOBE-
JIeHUs”, BOITPOCHI COIIMAITLHOTO XapakTepa u Ouorpa-
q)H‘IeCKI/Ie JaHHBIC, ABJIAIOTCA HCIIPEMCHHBIM 3TallOM
TOATOTOBKH JaHHBIX U ITPU PEICHUN nepBoﬁ 3aJa4u.
Ha ocHoBanun HUCXOJHBIX JaHHBIX, HETOCPEACTBEHHO
TOJIYYCHHBIX KaK OTBETHI PECIIOHACHTA HAa BOIIPOCHI
COIMOJIOTMYECKONW aHKEThI M TECTOB, (hOPMHUPYETCS
MHOXXECTBO U PepeHIINaTBHBIX TIPU3HAKOB CyObeK-
Ta. [Ipu n3y4eHnn onpocoB 0OIECTBEHHOTO MHEHHSI
HUCTOYHHUKOM MHOXCECTBa XapaKTCPUCTHUK Cy6'beKTa
ocraeTcs 9Ta e nporeaypa. JIuib mocie noaydeHus
CTPYKTYPHOT'O OTIMCaHMs CyObEKTa MbI MOXKEM 00pa-
TUTHCA CO6CTBCHHO K U3YUCHHIO OIIPOCOB, BBIABJIAA
0COOEHHOCTH CYOBEKTOB, IETEPMUHUPYIOIINE BEIOOD
TEX WJIN UHBIX OTBETOB HAa BOIIPOCHI COHHOHOFH‘ICCKOﬁ
aHKeTHI (MHEHHE CYOBEKTa). DTO JOCTUTACTCS UCTIONb-
3oBanueM JICM-paccykaeHui, peaTu3yoImx o0part-
se1it JICM-metop.

[IpuBenem 3nech GOPMYIUPOBKY pELIAIONIETO
MpearKaTa 00paTHOTO MOJIOKUTEIBHOTO CXO/ICTBA U3
[6]:

Vas
M, (VWh o 3X.3X3Y.3Y,

k
(( &1 (o yX=Y)&VU(J | (X= U)->UcY )&
= ’ ’

(Y "W)EWHD)&VVj(i#& 1<, j<h)—>X #X )&

YXVY((,, (X2, V&YUY, ,(X=5,Y)-USY)&EWSY)
k

—(VEX&VAHD&( \_/1 (X=X)))&k>2),

wvowy w MY vwe,

a,n

Tam xe npuBoasarcs onpenenenus [HI1B-7 u ITT1B-
I nnst o6parnoro JICM-metona. B pesynsrare npume-

e [MB-1( ®), o€ {+, -, 0, T}, NOPOKAAIOTCA TH-
MOTE3bI O MPUYUHAX (T€X MM HHBIX MHEHHH PECIIOH-
neHToB), T.¢. hopmyisl BupaJ, , y(V,&W),

Sy VsEW) Ty (V,EW) 1 o (VEW).

T.n+1)

COOTBETCTBEHHO, ITOJTy4YE€HHBIE THIIOTE3bI HCTIOIB3Y-
F0TCS U1 TOPOXKIEHHSI TUIIOTE3 BUIA J(v,n+1)(X:>1Y) u
Jen(X=Y), t1e ve {+1, -1, 0}, mocpencrsom II1B-
11. st npenukara V,<=W hopMyanpyroTcst akCHOMBI
Kay3aJbHOM MOMHOTHI (K.A.0.IL.T. [2]) 1 OCHOBaHHAs Ha
HUX MpoIIeTypa adIyKITUH.

4. U3yuenue obuyecmeeHn020 MHEHUS

Omnwuiem Teneps, Kakoil MOXeT OBITh MOZIENb U3Y-
YeHHUs1 0OLIECTBEHHOT0 MHEHUsI C MTOMOIIbI0 00part-
Horo JICM-mertopa.

ITycTh 3aaHO MHOYKECTBO BHICKA3bIBAHU I

P={p, ..., p,} (BOMPOCOB B COLMONOTHYECKON aH-
KeTe), V - TUI HCTUHHOCTHOTO 3HAYCHMSI (CM. BBIIIIE),
ve {+1,-1,0,1}; mycTb, nanee, ? - omepaTop Bompoca.
Torza Beipaxkenne 2J p, rae p.€ P, ects Tepwm, npen-
CTaBIISIONIMI BONPOC, P,0y/IEM Ha3bIBaTh KOPHEM BOII-
poca. ?J p,uHTepnpeTnpyercs Kak “Mmeer v BbIcKa-
3HBaHHe"pl_ OIIeHKy V?”.

?J, p, ABISETCS OOLMM JIH-BOIPOCOM (TI0 TEPMH-
Honoruu [9], Tae pa3BuTa 00IIast TEOPHsI BOIPOCOB),
TakK KaK V - IepeMEHHasl, a ero pUMePaMH SIBIISIOTCS
cneayrotme au-sonpocst: 2J,p, 2J p, 2J;p, 2J p,. Co-
OTBETCTBEHHO, MHOXeCTBO Y, p,J | P, J P,/ D,}, cite-
Ays [9], Oynem HasbiBatTh CyOBbEKTOM JI-Botpoca 2J p,.

Pacemorpum UP={J p, | peP,ve {+1,-1,0,1}},
nycTh = *, * & - OTHOWIEHHUS, COOTBETCTBYIOIIHE
npenukaram X= Y, Y, &X. UD — ucxomHOE MHOXKE-
cTBO Au(hhepeHIMATBHBIX PH3HAKOB, UCIIOIb3YEMbIX
IS 3a1aHMsI CyOBEKTOB U MX CXOJCTB (BO3MOMXKHBIX
MPUYUH OBEICHHS B COOTBETCTBUH C MPUBEICHHBIM
BBIIIIE “TIOCTYJIATOM ITOBEICHUS ).

[Tycts X - MHOXKECTBO CyOBEKTOB, X C ,a
X, - MHOKECTBO BCEX HEIYCTHIX MOJMHOKECTB dJIe-
MeHTOB U3 X .

Iyers Q= {q, | q= Jv(ll)pl& & JV(’:)pn, i=1,..,

4 v O, v Ve, -1, 0, 1)}, = *cX XQ,
* &X,XQ. CooTBETCTBEHHO, Oy/IeM pacCMaTpHUBaTh
npenukarel: X= Y, Y,<X, UMeolHe yKa3aHHYIO
BBIIIE HHTEPIPETAIHIO.

Bgenem npemukat Q(z, X, y): cyobekT X 1aeT OTBET
z Ha Bompoc y. O6acTh onpeneseHns ) - MHOXKECTBO
JIM-BOIIPOCOB, cooTBeTcTRYOMEe U?; 061acTh onpe-
neneHus X - MHOXKECTBO X |, 0071aCTh OIPEICTICHNS 2 -
mHO)ecTBO U,

O6patubiit ICM-MeTol MOPOXKAAET THIOTESHI,
MO3BOJISIOIINE OTBETUTH Ha BOTIPOCHI:

(1) “nouemy cy6wekt X naet otBet J; i D, Ha BOTI-

poc 2/ p.”, tae L ={u, n), ue {+1,-1,0,1};



@)
Jy,

(2) “noueMy cyObekT X MMeeT MHEHHE qj”, rae

q= p&..& Jv(nj)pn,j =1, ..., 4", ecTb OTBET HA

J

Habop Bompocos (? Jy (lj)p], L2y (nj) p,), Ha3bIBac-

MBIl MHEHHEM.

OTMeTUM CIIeAYIOIINA MHTEPECHBIN (HakT: eciau
BBITIOJTHAETCS K.JI.0.11.T 7IsI (+)- U (-)-TUTIOTE3, TO UMEET
MECTO yTBEP)KICHHE
VXEIVEIn(Q(J“pi,X,?JV p)>(VeX&V#
®&J<M>( {J“pl.} ,&V))), toe p==1.

DTO0 YTBEp)KICHNUE COOTBETCTBYET YTBEPKACHUIO,
gyto ICM-paccyxeHue ecTb KOHCTPYKTUBHAS apry-
MeHTanus. To 03HAYAET, UTO B paMKax paccMaTpHBa-
eMOi MoJieNu JaeTcs abyKTUBHOE OOBSICHEHHE DJICK-
TOPAJIHLHOTO MOBEICHHUS (OTBET Ha BOMPOC “mouemy?”’)
1 YKa3bIBAIOTCS COOTBETCTBYIOIINE APTYMEHTHI.

MOoXHO HafieAThCS, UTO 00bEAUHEHUE IPEIOKECH-
HbIX pacmupernit JCM-meTona — CUTyallmOHHOM
MOJIENIM U MOJIENTN U3yYeHHS 0OIIIECTBEHHOT'O MHEHHS
— SIBUTCSI MHCTPYMEHTOM OoJiee TiTyOOKOro U comep-
KaTeIHHOTO KaYeCTBEHHOTO aHAJN3a COIIMOJIOTHYEC-
KHX TaHHBIX.

Pabota BeimonHeHa npu noaaepxkke Poccuiickoro
ryMaHUTapHOTO Hay4HOTO (hoHaa (mpoekT Ne 99-03-
19686a).
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THE JSM METHOD AS A DEVICE OF DATAFUSION
Robert W. Burch

CTaH}IapTHaH TCXHHUKA MHTCTPAIIUU TaHHBIX OI'paHru4de-
Ha ee KOJIMYEeCTBEHHBIM XapakrepoM. JSM meton, mpe-
noxxeHHbrid B.K.®OuHHOM, MOXET OBITH pacCMOTPEH
KaK CIioco0 MHTErpallii JaHHBIX, KOTOPBIH SIBIISIETCS
Ka4C€CTBCHHBIM. IIaHHaH CTaThA ABJIACTCA KPATKUM HUC-
cliegoBanueM metroaa OuHHA.

Standard techniques for data fusion are limited by
being quantitative in character. The JSM Method of V.
K. Finn can be considered an approach to data fusion
that is qualitative in character. This report is a brief
survey of Finn’s approach.

1. Introduction

Well-known techniques for data fusion typically
involve the application of methods—statistical
analysis and inference, Bayesian methods, Kalman
Filtering, and the like—that are quantitative. Not all
information, however, is natively numerical. When
information derives, for example, from reports given in
natural language, either written or oral, it is often given
in non-numerical terms.

Rather than containing or embodying quantities,
such information involves only qualitative
assessments. In order for standard quantitative
methods to apply to such information, the information
must first be converted into some sort of numerical
representation. This approach gives at best a rough
approximation; at worst it is sheer divination.

Most conversions of qualitative information into
quantitative information presuppose answers to a
variety of prior questions and often are little more than
arbitrary assignments of numbers to qualities. An
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example of a technique that lies midway between the
best and worst cases is the familiar technique of
assigning ratings based on questionnaires with
multiple-choice entries such as “always,” “usually,”
“sometimes,” “usually not,” and “never.”

For approximately twenty years the research team of
Professor Victor Konstantinovich Finn has been
elaborating and implementing a novel approach to
problems of automating non-deductive reasoning (also
known as plausible inference) that has proved itself in
practice to be extremely powerful. Moreover, Finn’s
approach is fundamentally a qualitative one that bases
itself upon mathematical logic (also known as
“semeiotic methods”) rather than numerical methods.
It also provides techniques for certain types of data
fusion. Unfortunately, outside of Russia knowledge of
Finn’s approach is extremely rare. This report is an
attempt to disseminate knowledge of Finn’s work in
the West.

2. The JSM Method

Finn’s work depends upon a long logico-
philosophical tradition in the theory of inquiry,
experiment, and plausible reasoning. The major thinkers
in this tradition to which Finn refers are Francis Bacon,
John Stuart Mill, Charles Sanders Peirce, and Karl R.
Popper. What Finn finds in these thinkers are patterns
of non-deductive inference that can be used to
generate hypotheses about complex sets of data. The
resultant interred hypotheses are the fused data.
Thus, in the present context data fusion is the process
of reaching such hypotheses on the basis of raw input
data. The American logician Charles S. Peirce (1839-
1914) coined the word “semeiotic” to designate logico-
linguistic topics. He distinguished at least three types
of non-deductive inference. Induction was basically
statistical inference, inference from sample to population
(by means of the so-called “straight rule”). Abduction
was inference to an explanatory theory or an explaining
cause. Analogy was argument from one thing or group
of things to another that is based on similarity between
the two things or groups. Any general account of non-
deductive inference must certainly provide an account
of all three forms: induction, abduction, and analogy.

Finn’s most recent work argues that his fundamental
technique is a synthesis of all three forms of plausible
inference. Finn calls his technique the “JSM Method
of Automatic Generation of Hypotheses” in honor of
the English thinker John Stuart Mill. Its basic process
has two stages, a stage at which hypotheses are
generated (brought forth, adduced) and a stage at
which hypotheses are either accepted or not accepted.
The context in which Finn’s approach is applied is

14

reasoning concerning causes and effects of various
phenomena.

More exactly, the JSM Method operates after the
fashion of'ideas that were conceived initially by Francis
Bacon in the sixteenth century and were developed
extensively by John Stuart Mill in the nineteenth
century. The methods of causal reasoning elaborated
by Mill are known as “Mill’s Methods of Causal
Reasoning.” These methods include the
Method of Agreement (in three variations: the Direct
Method of Agreement, the Inverse Method of
Agreement, and the Double Method of Agreement),
the Method of Difference, the Joint Method of
Agreement and Difference, the Method of Residues,
and the Method of Concomitant Variation.

Usually, only one of these “Mill’s Methods” is
relevant to the work Finn has completely implemented
so far: the Direct Method of Agreement. In the Direct
Method of Agreement, an effect e is identified and we
are searching for a cause ¢ of this effect. In order to
find ¢ we first list all the situations we know in which e
is present and then look for the maximal factor c that
is present in these situations. If such a maximal factor ¢
is found, then the relation found so far between e and
c is that ife then c. Hence, a candidate ¢ for being a
causal condition of a given effect e is found (in the
sense of being a necessary condition for e).

Finn’s approach is to generalize this simple idea of
Mill. At any given stage of constructing causal
hypotheses, that is to say, the crucial task is to construct
the maximal factor that is present whenever the effect
e being investigated (which might be either the
existence or the non-existence of some set of properties)
is present. In order to explicate Finn’s thinking, let us
begin with the basic semeiotic idea of a “formal
language.” A formal language consists of a set of
symbols (the “vocabulary” of the language), together
with rules of formation for constructing the “‘well-formed
formulas” (the wfs of the language). The wfs of a
language represent the propositions or sentences of
the language. A formal language may be a purely
“prepositional” language. Prepositional languages are
the simplest sorts of formal languages. Such languages
are able to express only whole propositions and the
ways in which whole propositions are connected with
one another in order to produce other whole
propositions. A formal language may be a
“quantificational” or “predicational” language (also
known as a “predicate” language). Such languages are
able to express the ways that the parts of individual
propositions are connected with each other in order to
express claims that entities have properties and
interrelationships.

Predicational languages may have very sophisticated



powers of expression. Indeed, complicated formal
languages have been used to express the general
structure of many subject domains. The languages that
Finn uses to express the subject domains concerning
which hypothesis generation is accomplished are
predicational languages, not merely prepositional
languages.

The signs and the formulas of formal languages are
to be regarded as existing quite independently of any
logical “meanings” or “values” whatsoever that these
signs or sequences of signs might have or might be
given. They are, as such, uninterpreted. The discussion
of languages and their structures, independently of
logical “meanings” or “values,” is known as logical
“syntax.” Syntax is contrasted with logical
“semantics,” which does attend to logical
“Interpretations,” “meanings,” or “values.”

Even though logic begins with a language in which
inference is accomplished, there also needs to be a
second language in which to refer to elements of the
first language and in which perhaps to prove theorems
related to the structure of this first language. Such a
second language was called a “metalanguage” by the
Polish logician Alfred Tarski, and theorems about the
structure of the first language he called
“metatheorems.”

The Russian logician Dmitri Bochvar, who was Finn’s
teacher, discovered a way of making metastatements
about a language L with statements iz a larger language
L’ that itself contains L. The construction is a clever
technical device. Bochvar referred to the first language
as the “internal” language, and he referred to what
serves as the metalanguage as the “external” language.
This usage of Bochvar is retained by Finn. For those
not overly concerned with technical details, the idea is
simply that “internal language” is in effect the object
language, and the “external language” is in effect the
metalanguage for the object language.

When they are supplemented with what is called an
“inferential structure,” formal languages become what
are called “formal theories,” or simply “theories.” An
inferential structure is a set of what are called “axioms”
and a set of what are called “rules of inference.” Hence,
a theory consists of a language, a set of axioms, and a
set of rules of inference. Axioms are intended to express
the most basic truths about the subject domain that a
formal language is designed to represent. Rules of
inference typically have the job of allowing transitions
to be made from the basic truths of a theory to other
truths, which are typically called “theorems” of the
theory. Even after a suitable language is
chosen for a subject domain, the subject domain might

still be represented in various ways, depending on
various choices of axioms and rules of inference for
the language.

One of the most distinctive features of Finn’s
approach is that he uses rules of inference in certain
theory-like constructions—which he calls
“quasiaxiomatic theories”— to express non-deductive
inferences. In particular, his rules express (certain forms
of) inference to causes and (certain kinds of) inferences
by analogy.

Let us now turn to the topic of formal “semantics,”
that is to say, the topic of assigning “interpretations,”
“meanings,” or logical “valuations” to propositions of
a logical language.

The most basic idea of a “meaning” in logic is the
idea of what is called a “truth value.” In two-valued
logic, the truth values are the truth value T and the
truth value F, or the “set of truth values {T, F}.” Here
we regard every proposition as having the one or the
other (but not both) of these two truth values. Also, in
two-valued logic we speak of a truth-
determination of a proposition as being an assignment
to that proposition of a member of the set { T, F}. Thus,
we represent the fact that each proposition of a
prepositional language has one of the two truth-values
T and F by the existence of a function from the set of all
propositions of the language to the set {T, F}. We may
call such a function a “truth-determination function”
or an “interpretation function” or a “valuation
function.”

Itis, however, often desirable to have more than two
truth values and a valuation function whose values
are other than (merely) T and F. A logical semantics
with such values is the basis for what is called a “many-
valued logic.” For example the set of truth values might
be {T, F, I}, where “I” is the “indeterminate truth value.”
This set could also be represented as {1,-1, 0} oras {0,
1/2, 1} or in some other way. Valuations need not be
understood as designating some or other degree of
truth; they might, for example, be understood to
represent degrees of confidence in (the truth of) a
proposition. A similar usage may occur, for example,
when probabilities are assigned to propositions. Such
valuation functions as probabilities are infinite-valued;
indeed, in this case the values are the range of real
numbers between 0 and 1, so that the logic is
uncountably infinite valued. In case there are some
truth values other than T, some of them may represent
rather close approximations to truth; we may speak of
the union of the set of these and {T} as being the
“distinguished (or: designated) truth values.” The
union of {F} and the truth values that do not represent
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close approximations to truth we may call the “non-
distinguished (or: non-designated) truth values.” Finn
has employed various multi-valued logical
arrangements to represent certain factors in the process
of constructing hypotheses. A typical arrangement he
has used, for example, is a set of truth values, in which
there two external truth values 7'and F, and a countably
infinite set of internal truth values of four fypes, namely
+1, -1, 0, and t. The value-type +1 is used to represent
“factual truth,” -1 is used to represent “factual falsity,”
0 is used to represent “factual conflictedness,” and t is
used to represent indefiniteness. In Finn’s theories the
“external” truth values T and F are used strictly for
what is in effect metalogical appraisals. The truth value
types +1, -1, and 0 (and +1/2 and -1/2, if they are used)
are said to be the definite truth value types or the truth
value types of definiteness; t is said to be the indefinite
truth value type or the truth value type of
indefiniteness.

With such an arrangement Finn represents
information gaps. The truth value type t is assigned to
a proposition when there is no knowledge whether the
proposition is true or false. And the truth value type 0
is assigned to a proposition for which there is both
evidence that it is true and evidence that it is false.

Finn’s basic procedure begins from a database with
incomplete information, which, as we saw, is
represented by assigning the truth value type t to a
proposition. Then, evidence is search-for that may
enable plausible hypotheses to be generated. Such
evidence is used to fill in the missing information with
“good guesses.” If positive evidence is found and no
negative evidence is found, then the truth
value type 1 is assigned. If negative evidence is found
and no positive evidence is found, then the truth value
type -1 is assigned. If both positive and negative
information is found, then the truth value type 0 is
assigned. If neither positive nor negative evidence is
found, then the truth value type is left as t. In general
the process results in the diminution of cases in which
the value t is assigned. Let us turn briefly to the notion
of a “quasiaxiomatic theory” (QAT). A QAT is like an
axiomatic theory in that it consists of language, axioms,
and rules of inference. But, rather than consisting ofjust
a single language, it consists at a minimum of an
“internal language” and an “external language.” Recall
that the internal language is the language for expressing
the structure of the subject domain and that the external
language expresses the semantics for the internal
language.

The axioms of a quasiaxiomatic theory are stratified.
One subset of the axioms is called the “knowledge,
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base.” It in turn consists of axioms of two sorts, “core
axioms” and ”’specific axioms.” Core axioms contain
the basic axioms that apply to all quasiaxiomatic
theories. Specific axioms encode the general structure
of'the subject domain under examination and will vary
from subject domain to subject domain. Each
quasiaxiomatic theory must be “fine-tuned” to the
subject domain it is designed for. Moreover, the
specific axioms do not contain any empirical data about
any of the particular objects of the domain other than
their most general structure. Rather, the empirical data
about individual objects of the subject domain is
contained in another subset of the axioms, which is
called the “database.”

The database contains empirical information about
the particular objects of the subject domain. For any
object and any basic property the database contains
either the information that the object has the property,
the information that the object does not have the
property, or no information at all. In the first event the
proposition that the object has the property is assigned
the truth value type of +1; in the second event it is
assigned the truth value type -1; and in the third event
it is assigned the truth value type t. (In the initial
database there are no assignments representing
conflicting information.) The initial set of all +1 and —1
propositions is sometimes called the “training set” or
“training sample” of the initial database, in accord with
the vocabulary generally used in the theory of machine
learning.

The rules of inference of a quasiaxiomatic theory
divide into rules of reliable (that is, deductive) inference
(RRI’s) and rules of plausible (that is, non-deductive)
inference (RPI’s). Rules of reliable inference specify
how complex properties relate to elementary ones. (A
typical arrangement is that a “property” is understood
simply as a subset of some given set of basic
“attributes.”) Rules of plausible inference are rules of
two types, the first (RPI-1 ) specifying how causal
propositions (causal hypotheses) are to be inferred
from propositions about the properties of objects, and
the second (RPI-2) specifying how predictions about
previously-unknown properties of objects are to be
inferred from causal propositions. These rules will be
given only scant further elaboration here.

What is important to note about the RPI’s is that
they may be formulated in various ways, depending
on the underlying criteria that are used for identifying
causes, that is to say (in effect) which of the group of
Mill’s various methods are being formulated in the
RPIs. In theory, any subset of the whole class of Mill’s
methods could be used. In practice, however, the use



of many of Mill’s methods simultaneously quickly
drives us into computational intractability, and the usual
approach is to use only the direct method of agreement
together with a condition called “prohibition of
counterexamples.”

Although the topic of quasiaxiomatic theories is
important to Finn’s thinking, no further discussion of
them will be given here. In fact, as it turns out, there are
ways of formulating the JSM Method that do not use
quasiaxiomatic theories, as Finn’s colleagues have
shown. For this reason, the notion of a quasiaxiomatic
theory (QAT) should not be conflated with the JSM-
Melhod of Automatic Generation of Hypotheses” (the
JSM-MAGH) itself. The two ideas are distinct and
should be kept separate. A QAT is a logical structure
for representing knowledge about a subject domain.
The JSM-Method is a method for constructing
hypotheses.

To employ the JSM Method, we must begin with
some subject domain. This subject domain will contain
entities of some more or less uniform sort. (Perhaps
these are all chemical compounds, perhaps they are all
persons, etc.) The subject domain will also include
various properties that the entities may or may not
have. We may call a specification of the entities of the
subject domain and of the properties that are of interest
to us an “ontology” for the subject domain. An
ontology for the domain naturally involves a
representation of the composition of the entities of the
domain.

In addition to including the entities and the relevant
properties ofthe subject domain, creating a suitable
ontology may be accomplished in various ways.
Indeed, the design of a suitable descriptive and
identifying system of representation for the entities of
a particular subject domain might involve a great deal
of creativity. The goal of an ontology is a system of
representation such that there is a one-to-one
correspondence between descriptions and entities:
every entity has a unique descriptive or specifying
representation in the system. One way, for example, in
which the composition of an entity might be specified
is to stipulate that each entity ofthe subject domain is
to be understood as a set of “elements” or elementary
building blocks. If, ahead of time, we are given the
entire set E of “elements,” then an entity is understood
as being a particular subset of E. Another way that the
composition of an entity might be given is as a vector
or “tuple” whose components are entries of +1 (for a
property known to be present), -1 (for a property known
to be absent), or T (for lack of knowledge whether a
property is present or absent). Ignoring the difference,

therefore, between an entity and its unique
representation, we can introduce the neutral word
“object.” As an object we may consider either an entity
a s
uniquely represented in the ontology, or else the
representation itself of this entity. We can also introduce
the word “subobject,” which means either some proper
part of an entity or else (if one prefers) a fragment ofthe
total representation ofthe entity.

Thus, the entities of the subject domain are expressed
in terms of an ontology of “objects” and their
“subobjects.” An example of objects might be chemical
compounds, and an example of subobjects might be
certain parts of chemical compounds, such as covalent
bonds, benzine rings, (OH)- radicals, and the like. The
language of representation might be some more or less
standard form of representation of chemical
compounds, such as three-dimensional chemical
diagrams (graphs), the representations of Chemical
Markup Language, or the like. A typical way Finn
represents chemical compounds is as a set of
“pharmacophors,” which are standard structural
chemical features that have been found by chemists
and pharmacologists to be associated with varieties of
pharmacological activity.

There is one feature of any ontology of a subject
domain, however, that is absolutely crucial if the JISM
Method is to be applied to the domain. Finn expresses
this necessary feature by saying that the ontology must
admit the definition of an “operation of similarity.” This
means that the ontology is expressible in terms of a
semi-lattice. This crucial idea will not be explained in
any detail here, but it is necessary in order to define
the rules of plausible inference. Finn, in formulating
this requirement, is implementing the idea that, in Mill’s
direct method of agreement, the candidate for being a
cause is the maximal set of features
that are common to all the cases in which a given effect
is present. This maximal set of features in Mill’s work is
expressed in the idea of the meet operation of a
downward semi-lattice.

As Finn uses the words, “a similarity” of a set of
various objects means a subobject that all the objects
of the set have in common. Finn’s “operation of
similarity” is an operation that, when applied to any
finite collection of objects, produces the maximal
subobject that all the objects of the set have in common.
That is to say, the operation of similarity produces the
maximal similarity of the objects in the collection. Finn
has an additional distinction between a “local” and a
“global” similarity. A (more exactly: the) local similarity
of a set of objects is their maximal set of common
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features. A global similarity is best defined by showing
how one is found. We begin with a set of objects; we
then find the local similarity of this set of objects (their
maximal set of common features); then we find the
maximal set of objects that have this maximal set of
common features. At this point we have found a pair,
which consists of a set of features and a set of objects.
The set of features is the maximal set of features
possessed by every object in the set of objects; and
the set of objects is the maximal set of objects each of
which possesses every one of the features in the set of
features. Such a pair is called by Finn a “global
similarity.” By referring to the entire set of global
similarities Finn is able to formulate rules of plausible
inference that enable predictions to be made
concerning which objects have which sets of
properties.

The point of insisting on an operation of similarity is
simple: in order to construct a candidate for the cause
of a given property (more generally: of a given set of
properties) in an object, we consider the collection of
all the objects that do have this property (or: this set
of properties), and we find their maximal similarity (that
is, the maximal subobject that all these objects have).
This maximal similarity is a good candidate for being a
cause of the presence of the property in an object. For
example, if in all chemical compounds (the objects) that
are basic (the property under investigation), we find
that there is an (OH)- radical (a similarity) and that there
is nothing further that all these objects have in common
(the similarity is maximal), then having an (OH)- radical
is a good candidate for being a cause of being basic.
(Finn’s actual rules also require that having an (OH)-
radical not be common to all the objects that are not
basic in order that having an (OH)- radical be a good
candidate for being a cause of being basic; but this
point can be left ignored in the present context.)

To repeat what was said about the first stage of the
JSM Method: the first, inductive, sort of step generates
hypotheses about causes, while the second, analogical,
sort of step generates hypotheses about possessed
properties.

The rules for the two kinds of hypothesis generation
are said to be rules of plausible inference of the first
sort (RPI- 1) and rules of plausible inference of the
second sort (RPI-2), respectively. Here we leave the
rules of the first and second sorts unspecified. The
fundamental idea is that at the completion of each step
of application of the JSM Method to a subject domain
we have a particular (perhaps new) state of knowledge
about the domain. Each state of knowledge divides
into knowledge about the properties possessed by
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objects—Iet us call it I knowledge—and knowledge
about the causal relations of subobjects to sets of
properties—Ilet us call it D knowledge.

The fundamental idea of the first stage of the JISM
Method is to use I' knowledge at one step to
hypothesize as to D knowledge at the next step, and
then to use the D knowledge at this step to hypothesize
as to I' knowledge at the still next step. The process
zigzags from I to D and back again to I, over and over
until stabilization is achieved.

We begin the whole process with some initial
database or base of facts about the subject domain.
Each determinate fact in this initial database says that
some particular object possesses some particular
property or that some particular object does not
possess some particular property. There will also be
what we might call “indeterminate facts,” or
(more precisely) facts about the indeterminacy of facts.
These “quasi-facts,” as we might also call them, express
the incomplete information with which the process
begins. In the ontology for the subject domain, there
will of course be many objects and many properties. In
some cases we do not know whether a particular object
possesses a particular property, so we have incomplete
information. Let us consider every possible pair of the
form (object, property). Then, to any such pair we assign
the truth value type 1 if the object is known to have the
property, -1 if the object is known not to have the
property, and T if it is not known whether the object
has or does not have the property. Thus, such an
assignment constitutes our initial database. The initial
database will contain no assignments of 0 (for
contradictoriness, or conflictedness); so it contains
no overt information about conflictedness of properties
in objects, although it may covertly (that is, by
implication) contain information which might lead us
to hypothesize such at a later point.

Also, the initial database contains no overt
information about the causes of the presence or absence
of properties in objects, although by virtue of
containing information about the properties of objects
(and because our ontology contains information about
the subobjects of objects), the initial database may
covertly (that is, by implication) contain causal
information. We may represent the fact that the initial
database contains no overt causal information as
follows. Let us consider every possible pair of the form
(subobject, set of properties). Let us agree to the
following: to any such pair we assign the truth value
type 1 if the subobject is known to be a cause of the
presence of the set of properties in an object, -1 if the
subobject is known to be a cause ofthe absence of the



set of properties in an object, and T if it is not known
whether the subobject is or is not a cause of the set of
properties in an obiect. Since we are assuming that the
initial database contains no overt causal information,
all such pairs will end up being assigned the value
type T in the initial database.

It is at this point that Finn’s four types of (internal)
truth values are related to the countably infinite set of
(internal) truth values themselves. A truth value in
Finn’s sense is an ordered pair <v, n>, where v is one
of the types of truth values: 1, -1, 0, and t, and where n
is a non-negative integer. This non-negative integer is
a representative of the step of the application of rules
of plausible inference of sort I or sort 2 at which a type
of truth value is assigned to a proposition. Hence, what
it means for a proposition to have the truth value <v,
n> is simply for that proposition to be assigned the
truth value v at step n of application of the rules (of
either sort). Propositions together with truth values
whose second entry is 0 are simply the facts of the
initial database S (more specifically of T')). Propositions
together with truth values whose second entry is an
integer greater than 0 are hypotheses that are generated
asconclusions of the rules of plausible inference at
some step.

Now that we have discussed the first stage
(hypothesis-adducing) of the JSM Method, we are now
ready to discuss its second stage (hypothesis-testing
and acceptance or rejection). When stabilization is
reached at the end of the first stage, a test is performed
to check on the explanatory adequacy of the sets of
formed hypotheses. This test is based on what Finn
calls the “Axiom of Causal Completeness” (ACC).

The ACC test is simple. After stabilization we look at
all the facts in the training sample of the initial
database, that is at all the pairs of the form (object,
property) such that they initially had assigned to them
the truth value type +1 or the truth value type -1. After
stabilization each such fact should be “explained” by a
relevant hypothesis. What it means for (such) a fact to
be explained is the following. If the fact has the truth
value type +1, then there must be some hypothesis
that causally connects one of the subobjects of
the relevant object to the presence of the property. If
the fact has the truth value type -1, then there must be
some hypothesis that causally connects one of the
subobjects of the relevant object to the absence of the
property. The ACC test is passed if and only if every
fact in the initial database is thus explained. The test
can be made more exacting by requiring not only that
the facts of the initial database be explained by a
relevant causal hypothesis but also that the generated

predictions about the properties of objects be so
explained. This more demanding form of ACC seems to
be favored in Finn’s recent work.

If the ACC test is passed, then the hypotheses are
accepted for sufficient reason; if the ACC test is not
passed, then the hypotheses are either rejected or else
they tire accepted for insufficient reason. If the
hypotheses are rejected, then this fact may signal that
the “training sample” of facts in the original database
was too small or was otherwise insufficient. In this
case, the original database needs to be either expanded
or replaced before the JSM Method can yield useful
resultant hypotheses.

It has been demonstrated repeatedly, however, that
when the initial database is reasonably fertile, even if it
be small, the JSM Method can yield powerful and useful
results that can be “accepted for sufficient reason.”

3 Conclusion

The JSM Method represents genuine progress. It
has, just to take one example, a facility for handling
data that is qualitative rather than numerical in a way
different from, and often superior to, statistical methods.
It seems to be quite superior to statistical methods in
connection with . qualitative data that are not easily or
naturally put into numerical form, and it can produce
useful results on databases that contain only small
amounts of information. In its techniques for classifying
objects, and by implication for forming concepts, it is a
useful supplement to statistical methods of cluster
analysis, which require the invention of a metric for
data that are already numerical in form.

Moreover, the JSM Method of Automatic Generation
of Hypotheses is a straightforward, well-motivated set
of techniques whose rationale is obvious and whose
range of applicability is wide. Additionally, it can be
readily formulated in terms other than those of a
quasiaxiomatic theory. Moreover, its basic ideas are
not very difficult to implement computationally.

The JSM Method points to an avenue of approach
to data fusion that can lead along many different
particular paths, all united by the fact that methods of
mathematical logic are crucial in them. It is a method
that has been continually ongoing and changing in
the hands of Finn and his colleagues.

Perhaps the most difficult thing to accomplish in
applying and computerizing the JSM Method is to find
a suitable ontology for the subject domain in such a
way that the relevant rules of non-deductive inference
can be formulated for it. In general, this task must be
done “by hand tailoring” or “fine-tuning” the JSM
Method to each separate subject domain.

Finn’s research team at VINITI in Moscow maintains
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an active research program for developing new JSM
systems of application of the fundamental ideas and
techniques of the JSM Method. Research domains
include not only chemistry and pharmacology but also
sociology and social psychology. Such a wide range
of topics as these topics display indicates the extremely
broad area of potential applications of this system of
automatic plausible reasoning.

BUPTYAIIbHbIE OTAENEHUA B TOCNUTANAX
Tamas Gergely

JlabopaTtopusi NpuknagHoOn Noruku

VIRTUAL DEPARTMENTS IN HOSPITALS

Tamas Gergely

Applied Logic Laboratory

BI/IpTyaJ'lBHBIC OTACJICHUS B TOCTIUTAIAX TTOJApasyMe-
BaIOT KOMIIBIOTEPU3AIUIO OT/EIICHUS 1 CHAOKEHHE ero
COTPYAHHMKOB (Bpadeil, CIIEIUaTNCTOB, METUITUHCKUAX
cecrep, MaIMeHTOoB U T.11.) BCeMU HeOOXOAMMBIMHU J1aH-
HBIMH, HHpOpMaluei 1 3HaHusAMH. BupTryanbHbie OT-
JACIICHUA MOT'YT OBITH MCTIOJIE30BAHEI JUIA TAKUX uenef/'I
Kak 00y4YeHHUE ¥ TPEHHUPOBKA, TIOAICPIKKA COBMECTHBIX
paboT MEAUIIMHCKOTO TIepCcoHalla B JaHHOH 00acTu,
obecreyeHre MEeANIIMHCKOTO YX0/1a YHUKAJIbHBIM 00-
pazom.

B paGore onmcana oHa U3 BUPTYaJIBHBIX MOJIeNel
MEIMUIIMHCKON opranusanuu. /it 000CHOBaHUS HUC-
MTOJIE30BAHMUS ATOM MOJETIH, Pa3INYHbIC TOTEHIHAIb-
HbIE THUITBI BUPTYaJbHBIX MOJIETIeH OyIy T MpoaHamnu3u-
poBanbl. OTHOBPEMEHHO TIOKa3aHO, KaK JI0JDKEH ObITh
OpraHN30BaH BUPTYAJIbHBIN OTIEI U KaKUE IPEUMYILe-
CTBA UMCIOT Pa3JIMYHBIC TUITbI BUPTYAJIBHOCTH.

CriennalibHO€ BHUMaHKE OY/IET MOCBSIIEHO aHATNU3Y
THUIIOB BO3MOXXHBIX I/IH(I)OpMaHI/IOHHBIX CHUCTEM, KOTO-
pBI€ CITy’KaT B KauecTBE MHPOPMAITHOHHON 6a3bl 17
BUPTYaJbHOIO KIIMHUYECKOIO OTAEIIA.

PaccMoTpeHBI BO3MOXHBIE CITOCOOBI peann3anun
CO3/IaHMS BUPTYAJIbHOTO OT/IENA.

A virtual hospital department means the computer
representation of a department and its actors
(physicians, specialists, nurses, patients etc.) together
with all the necessary data, information and knowledge.
A virtual department may be used for different purposes
such as education and training, support of the
collaborative work of medical staff'in a given discipline,
provision of medical care in a unique way.

In order to explain the types of virtuality a model of a
healthcare organisation will be described. By the use
of this model the potential types of virtuality will be
investigated. At the same time it will be shown how a
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virtual department can be organised and how it can
advance from one type of virtuality to another.

Special attention will be devoted to the analysis of
the types of possible information systems that serve
as an informatics basis of a virtual clinical department.

The realisation of a virtual department means the
way it can be used. Different possibilities of realization
will also be considered.

1. Introduction

Informatics as one of the main active forces of today
provides efficient facilities to satisfy new requirements
in healthcare. The requirements appear on the one hand
due to the development of clinical medicine and due to
health policy on the other. Some of these requirements
are as follows:

+  To organise the collaborative work of a medical
staff in a certain discipline without establishing the
corresponding department,

¢ to introduce a new approach and the
corresponding discipline into a hospital without
organising a separate department for it;

¢ toorganise hospitals in a more economical way
by using informatic facilities as much as possible even
for organising and making the departments and the
whole organisation function [1];

¢ to organise distributed health service on the
basis of a given discipline by using efficient methods
of telemedicine [2].

To satisfy all these requirements an efficient
information handling and processing method is required
that permit to work with the information imprinting of
real clinical situations. Thus appropriate tools are
needed to substitute some real clinical situations with
their information models, at least partially.

The quick progress of the technical facilities for
networks and of the technology for knowledge-based
systems allows the partial substitution of real situations
by their information models in more and more areas.
Under certain conditions these models provide virtual
situations for the actors of the corresponding areas.
The conditions of using virtuality appear gradually
even in health care. However, due to the specificities
of health care virtuality can be introduced only after
thorough preparation.

In order to understand how virtuality may appear a
model of medical organisations will be described in the
form of two interacting spaces: the activity space and
the information one. By the use of this model we can
also answer the questions:

¢  What are the conditions of the appearance of
virtuality?



¢ What types of virtuality may appear?

This model also helps to explain how virtuality works
in the case of health care. It supports the consideration
of both aspects the information representation and the
realization of virtuality, respectively.

At the end it will be shown how a virtual department
can be organised and how it can advance from one
type of virtuality to another.

2. The space model

A clinical department has its two characteristic
spaces; the information and the activity. The work of a
department takes place in these spaces. The
functioning of a department takes place in its activity
space. The latter consists of the staff and those
physical objects and tools that are used in the course
of treatment and other processes that take place in the
organization. At the same time the elements of the
structure of an activity space and the events are fixed
in the form of information. All the information about
the activities is collected and processed in the
information space. Hence the prescriptions and
protocols of the activities also belong to this space.

However, the information space contains information
and knowledge related to

¢ Medical professional activities, such as

- relevant biomedical disciplines, that contain
theories, models, facts and cases;

- clinical theories, methods and cases with
appropriate analysis;

- data processing methods;

- reasoning and decision making methods for clinical
use;

¢  Organization activities, such as

- activity organisation,

- report generation,

- management;

+ Infrastructure.

The activity and information spaces are strongly
interrelated to each other. While the functioning of a
department takes place in its activity space, it is still
under the influence of its information space. In other
words, the results of this functioning appear in the
activity space and at the same time are represented in
the information space.

In order to standardise the work, i.e. the activities in
the activity space, appropriate prescriptions and
protocols can be given in the information space for
controlling the activities. Moreover, the methods of
analysis and monitoring can be also fixed in the form of
guidelines. The unification of the staff’s activity in a
department makes the latter more efficient. Now if the
entire activity space is condensed in the information

space we will have an informational copy of the
department in question.

Communication necessarily takes place in the
information space itself. So information is generated
and transmitted as the element of information space.
However, only such information is considered that is
recorded and available repeatedly for several people.
In principle we could also put in the information space
information existing only in the mind of the actors of
the activity space, or the one sounded without getting
fixed, but this would contradict to the criterion of
availability. Therefore information sounded inside a
communication space but not recorded in proper use
does not belong to the information space.

Gathering, storing, processing, and transmitting
information takes place in the information space.
Connections among the departments and the actors
are realized through these. A major part of the economic
and financial connections is realized this way as well.

Recording of information always generates a
mapping between the activity space and the information
space even if this mapping is not complete and is not
unfailingly exact. Structures of the elements (data
ensembles) of the information space correspond to the
elements of activity space. Series of the elements of
the information space, that is time series correspond to
the processes. There is also a correspondence between
the structure of activity space and the information
space, e.g. access authority defined in the information
space reflects the competency lattice of the activity
space to a certain extent. Recording data creates
mapping and fineness of the mapping is determined by
what is recorded. Mapping need not be complete even
in case of proper use. Not every event is relevant to
the functioning of the organization, to the goals of the
mapping.

Participants of the activity space play a double role
concerning the information space: they are information
producers and/or information consumers. Both roles
are determined by activities done in the activity space.
The source of information is the measures and
observations necessary to the operation of the activity
space or conclusions and decisions of the participants
(actors) of the information space. Information
generation acts from the activity space towards
information space. At the same time the information
space influences the activity space, since the actors of
the activity space use in their work the information
recorded in the information space. However the
information space also generates processes that run in
the information space. Their execution creates roles
that are connected to the activity space only through
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the information space (e.g. the whole accounting is
such). The processes that take place exclusively in the
information space transform information.

Activity space can be organized through the
information space. The knowledge ensuring the
operation of an organization becomes a part of the
information space through being put into official
documentation (e.g. technological descriptions,
Structural Operational Regulations, job descriptions,
etc.). These documents describe details of the activity
space normatively, that is they say what type of certain
components and what processes should take place and
how and with which results they should flow. By this
they characterize the activity space, and influence it.
Therefore we say that knowledge assuring the
operation of the organization put into official
documents constitute the normative segment of the
information space. Normative segment of the
information space is guiding the operation of the
activity space, and the comparison of the normative
specification with the maps of the reflected activities is
the control.

The connections of activity space and information
space are as follows:

Mapping: The elements of the information space
correspond to some components of the activity space.
Namely information generation, that is information
gathering and recording form such a mapping that acts
from the activity space toward the information space;

Information consumption: the actors of the activity
space use in the course of their activity information
from the information space that is recorded as abstract
expressions. This relation is the inverse of mapping;

Influencing: normative prescriptions recorded in the
information space are guiding the processes of the
activity space.

Processes taking place inside the information space
are of two types:

Information processing: Information producing
processes creating new information from the
information that is realized in the information space.
(Sometimes it is difficult to separate the processes of
activity space and the processes of the information
space. Sometimes a process is realized in both at the
same time.)

Control: comparing data to the normative regulation.

Information space is not formed spontaneously from
the activity space. As the information space is created
only from the appropriately recorded information and
is available regularly in a controlled way the information
space is to be planned, realized and maintained.
Therefore during the planning of the information space
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of an organization the following demands are to be
kept in mind:

Information-consumption necessary for the
operation of the information space must be satisfied.

All the processes taking place inside the information
space must be met.

These demands are even more important when we
intend to concentrate the activity space in an
information unit in order to develop a virtual space of
activities.

3. Virtual department

The evolution of the use of IT in medicine has reached
the current situation where both the activity and
information spaces can be represented in an information
unit. This unit is considered as a virtual clinical
department (VCD).

The representation of an information space may be
in the forms of the documents necessary for recording
data, e.g. about the patients.

The information space represents the organisation
of a hospital together with the department structure.
The patients of a hospital may be grouped according
to this structure. However, the classification may be
done in a different way too, since information may be
grouped according to different aspects and principles.
Thus a group of patients can also be defined that belong
only to a virtual department.

Recent developments in IT allow making a normative
segment of the information space independent.
Guidelines, represented knowledge and reasoning
methods map a huge part of the care.

The development of a virtual department may start
with the definition of a given group of patients together
with all the necessary administrative data handling
methods. Then an independent and so portable
normative segment may be added to complete the
development of a virtual department. Thus a virtual
department will be an actively operating unit of the
hospital.

A virtual department contains data, information,
knowledge and reasoning methods. Data are the results
of measuring or observation. By interpreting data in
the corresponding elements of knowledge we obtain
information. Facts and cases are examples of
information, while models; theories, methods and
algorithms are examples of knowledge. Reasoning
consists of all the processes of data and information
manipulation like relationship extraction, inference,
argumentation etc. The four constituents may deal with
the organization or patients or medical science and
practice.

Depending on the level of presence of the above



constituents we distinguish the following types of VCD:

Administrative VCD, where reasoning methods are
mainly oriented on data and information manipulation
with respect to the organization and to a certain degree
with respect to patient’s data. That is, a VCD of this
type, virtuality concerns common data and information
handling for an organization that exists only virtually.
This VCD is administrative in the sense that it supports
the administrative functions of the department. Here
reasoning is connected to data management.

Professional VCD, where medical professional
aspect appears in the information system implicitly.
Algorithms, structure of questioners and data models
and other elements of the system may embody pieces
of medical knowledge. Reasoning represented by data
processing algorithms that deal mainly with patient
data. However, the system can receive, provide and
process data in an interpreted way, so it also executes
information management.

Intelligent VCD, where medical knowledge is
represented explicitly and appropriate reasoning tools
support professional work. Therefore here virtuality is
also armed with knowledge management.

Therefore, in VCD, we distinguish data, information
and knowledge management that are strongly related
to the corresponding data and knowledge bases.

Note that there is also a special educational function
for VCD. A specially developed VCD can be used for
training and education and here the patient records
can be handled as virtual patients. If we put into an
information unit all the information we know about the
mechanism of a disease and all the relevant knowledge
about the process evaluation of certain parameters we
can define a virtual patient of given parameters. A virtual
patient is a model of a patient either with respect to a
given disease or with respect to a certain status of the
organism of the patient. A virtual patient may be used
as an experimental entity or a modelling object.

4. The informatic support of VCD

Since VCDs are realized as special information
systems let us see a classification of these systems in
order to make the above classification of VCDs clear.
We distinguish four types of information systems
depending on the functions they may provide.

The administrative system provides the following
functions:

¢ Datacollection,

¢ Data storage

+ Data processing

¢ Report generation.

In this type of information systems data management

is dominant.

The professional system supports the following
functions additionally to the aforesaid:

¢ Definition of professionally important data. The
data in this case will be discipline oriented.

¢  Collection of professionally determined data in
the form of questionnaires.

¢ Information organization in the form of the
description of medical cases

+ Information handling.

In this type of information systems data and
information management is dominant but elements of
knowledge management also appear through the cases
accumulated during the practice. Moreover,
professional knowledge is embodied during the system
development when the questionnaire is determined and
the structure of the cases is fixed.

The partner system supports the following functions
additionally to the aforesaid:

¢ Advising different members of the staff on
guidelines and protocols.

¢ Decision making support with respect to
guidelines and protocols.

+  Controlling the order of the professional actions
given in guidelines and protocols

In this type of information systems knowledge
management becomes as important as data and
information management and support of reasoning
processes appears in the decision-making. Professional
knowledge is embodied into the system as a knowledge
base that contains the rules that help to realise
guidelines and protocols in all possible situations.

The intelligent partner system supports the
following functions additionally to the aforesaid:

¢ Information and knowledge acquisition.

¢ Support of the reasoning processes with various
methods such as deductive, inductive and abductive.

Knowledge management is dominant in this type of
information systems. These information systems
perform professional functions as well as support
reasoning and decision-making.

Depending on the information system that serves as
the informatic basis for a VCD we can distinguish the
following types of VCDs:

¢ Data oriented administrative VCD (with an
administrative information system).

¢ Information oriented professional VCD (with a
professional information system).

¢  Weakly knowledge oriented VCD (with partner
information system).

¢+ Knowledge oriented VCD (with intelligent
partner information system).
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5. Realisation of VCD

The VCDs are also differing in the way they may be
realised. The use of a VCD presupposes its embedding
into real clinical situations. This embedding means that
the constituents (representations of the information
and activity spaces) of a VCD should be mapped into
the existing objects and actors of an actual real situation.

5.1 Projection of the constituents of a VCD.

The realisation of a VCD is the projection of its
constituents.

The realisation of the virtual information space
should be done in the following order:

1. It will be projected into the information space
of the real clinical situation,

2. It will be made compatible with the real
information space by defining appropriate interfaces,

3. Appropriate communication that involves the
virtual information space into the functioning of the
clinic in question will be defined.

To realise the virtual activity space the following steps
should be taken:

1.  The organization should be adequately defined.

2. Adequate actors that can realise the given
prescriptions should be selected.

3. The information projection of the activities
should be defined.

4. An appropriate infrastructure should be
organised for the implementation of the actions.

5. Communication should be appropriately
organized.

5.2 Realisation of different types of VCD

The realisation of different type of VCD will be
different. The common aspects of the realisation are as
follows:

¢  The organization represented by VCD should
be projected onto the real organization and if it is
necessary a compromise should be defined.

* The infrastructure should be projected onto
the infrastructure of the realising place that may be e.g.
one or more clinical departments.

¢ All the data and information that will be
generated during the realized functioning should be
collected in the database of the VCD. Of course, this
database may be distributed among the databases of
the realizing departments, but in this case it should be
virtually handled by the VCD.

¢ The represented knowledge should be
transferred to the medical staff and interpreted by it.
L.e. specialists of various levels of the given discipline
of'the VCD should interpret it.

In our approach a VCD can be realized in three
different ways:
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1. Directly at the patient s home. In this case the
actors may be in the surroundings of the patient. In
this case all the components of a given VCD may be
further placed in a distance from the home in question
and the constituents will be realized when they are
needed. The connection may be occasional or
permanent through the Internet.

2. Through real medical departments. E.g. in such
a realization all the patient records may be controlled
by the given VCD. Physically, records may be in the
database of the departments but as a whole it belongs
to the VCD. Moreover, VCD realizes case analysis and
consultations in teleconferencing among the
professionals of different departments. Therefore in
the real departments the VCD under realization provides
a common background for

¢ Handling patient’s data in a uniform way;

+ Establishing common case demonstration and
discussion;

¢+ Using a given tool kit for data analysis and
processing.

+ Developing a unique database.

Therefore this type of realization of VCD may take
place in various departments, such that the patients
physically belong to the realizing department, but all
the actions (diagnostics and treatment) will be done in
combination with the prescriptions and protocols of
the VCD. Members of the staff of the involved
departments may have two different kinds of role
depending on the VCD to be realized. The first one is
related to the staff with members who are professional
in the discipline of the VCD. In this case these members
of different departments will realize the necessary
actions. This part of the staff can be organised into a
unique discussion group. The realization of the VDC is
nothing but a distributed department with a unique
information space. All data processing takes place either
according to the needs of the staff or by the
prescriptions of VCD.

The second kind of role is when such type of VCD is
to be realised that provides reasoning and data
processing tools, too. The realization does not require
professionals in the discipline in question. It is enough
to have in the realising departments professionals who
understand the discipline in question and can realize
the prescriptions and guidelines with understanding
and responsibility. Here the consultation may be
realized even with the participation of the intelligent
models of the VCD. All the data information are
collected and processed by the VCD. Among others
this processing results in knowledge maintenance and
acquisition on the basis of the accumulated cases.



Therefore the realization of a VCD depends on the
type of system that represents it. This means that the
simplest VCD is the one where the computer supports
the patient records and all the knowledge in the
corresponding discipline belongs to the staff. The next
step is the professional VCD, where the virtual system
supports the specialist with appropriate questionnaires
and guidelines. However the latter are only in virtual
form. The computer support of the guidelines permits
to control the staff behaviour and/or advices the
appropriate steps.

3. In avirtual hospital form, where a VCD is realized
when it is required by the state of a patient. In this case
all the constituents should be adequately realized
starting from the realisation of the organisation. This
can be done in a hotel-based structure using matrix
principles [1]. In this case in the same structure different
virtual disciplines given as VCD can be realized.

6. Virtual immunological department

In clinical practice a new situation has appeared. The
traditional nosological approach in more and more
cases is inadequate. Due to the growth of the external
and internal pollution people’s organism became
overactive i.e. allergic. This often changes the morbidity
and so the course of a disease will be different from
case to case. Therefore treatment requires an individual

@4@%@1@9@ fg‘g(g%?hgg I}fj}solution in this situation is to add a

iscipline to enforce and support the
nosological approach. The required approach exists in
immunology with appropriate methods to give more
accurate diagnosis and to provide individually optimal
treatment that could be used as adjuvant toolset for
most of the clinical disciplines (see e.g. [3]). Thus the
organisation of a virtual immunological department can
improve the efficiency of a clinic. Such a virtual
immunological department is under development in the
Military Hospital, Budapest.
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TEOPETUYECKOE U 9KCINMEPUMEHTAJIbHOE

CPABHEHUE ANNTOPUTMOB

NMOCTPOEHUA MHOXXECTBA

MNOHATU U EFO OUATPAMMbI XACCE

C. A. ObbepakoB

ON THEORETICAL AND EXPERIMENTAL
COMPARISON OF ALGORITHMS GENERATING THE
SET OF ALL CONCEPTS ANDITS LINE DIAGRAM
S. A. Ob"edkov

Several algorithms that generate the set of all formal
concepts and line (Hasse) diagrams of concept lattices
are revlewed. Algorithmic complexity of the algorithms
was studied both theoretically (in the worst case) and
experimentally. The results of this study are presented.
Conditions of preferable use of some algorithms are
given in terms of density/sparsity of underlying formal
contexts.

1. OcHOBHBIE OIpeIeTEHUs

B dpopmanbaom ananuze noustuii (Formal Concept
Analysis, FCA) [Ganter et al., 1998] ¢popmanbHblIii KOH-
TEKCT OTpeieTIsieTcs Kak Tpoiika <G, M, I>, tae G - MHO-
)KECTBO 00BEKTOB, M - MHOXECTBO MpHU3HA-
KOB,I c GXM .

Jnst U
5

B'= {ge G|Vme B(<g,m>e I)} .

®dopmanpHOe TOHATHE POPMATEHOTO KOHTEKCTa <G,
M, I> ectbmapa (4, B),tne Ac G , ,A'=Bn
B' = A. A Ha3piBaeTcs 00beMOM, a B - cofiepKaHueEM
nousTus (4, B).

3amada JICM-meTo1a aBTOMaTH4YECKOTO MTOPOXKACHHS
runote3 [OunH, 1991] MoXkeT ObITH ChOpMyTHpPOBAHA
B Tepmunosiorun FCA cnemyronm o6pazom. Paccmar-
PHBAIOTCA MOJOKUTENbHBIN <G', M, [™> 1 oTpHIaTes-
HbIH <G, M, > KOHTEKCTHI, SBJISIONIAECS TAKOBBIMHU
OTHOCHTEJIEHO HEKOTOPOTO IEJIEBOTO arprlyTa: 00heK-
THI IOJIOKUTENBEHOTO KOHTEKCTa 0011 1al0T CBOMCTBOM,
0003HaYaeMBIM 3TUM aTpUOyTOM, a OOBEKTHI OTpHUIIA-
TEJILHOT'O KOHTEKCTa - He 001aaaroT. 'unoresa JICM-
MeToj1a O MIPUYMHE JaHHOTO CBOMcTBa hopMymHpyeT-
Cs1 KaK CofIepKaHue MTOHATHS TOJIOKUTEITHHOTO KOHTEK-
CTa, He BXO/IAIIIEE HU B KAKOE COZIepKaHUE OTPUIIATE -
HOTO TIOHATHA (THIIOTE3a C 3alPEeTOM Ha KOHTP-TIPH-
Mmep). [Toctpoenne JICM-rumores mopasymMmeBaeT Uc-
MOJIF30BAHUE aJITOPUTMa MTOPOKACHUS BCEX (MM, TIO
KpaiiHei Mepe, HEKOTOPBIX ) HOHATHH.

Ha MHOkecTBE IOHATUI OIIpeIeNeH YaCTUYHBIH I10-
PSIIOK:

,ecnu A < C , 4TO SKBUBAJICHTHO
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(¥ COOTBETCTBYIOITHIA CTPOTHH TOPSIOK <); B
9TOM city4ae nonste (4, B) Ha3bIBaeTcsl MeHee 00-
M, gyem noustue (C, D). ToBopsr, uto morsaTHEe X
SIBIISIETCSI COCEJIOM MOHATHS Y CHU3Y ( ), ecm X
<Y u He cyniecTBYeT NOHATHSA Z, Takoro uto X <Z <Y.
MHO>ecTBO MMOHATHH (HOPMaTBHOTO KOHTEKCTa 00pa-
3yeT penieTky. Juarpamma Xacce - CTaHAapTHBIN c1io-
co0 nperncrasnenus pemerky. JnarpamMmmoit Xacce aist

xoHTekcTa (G, M, I) Ha3pIBaeTCs mapa <L(G, M,T), <> ,

rae L(G, M, I) - MHOXeCTBO TIOHATHI KoHTeKeTa (G, M, 1),
a < - OIpEICICHHOC BBIIIEC OTHOIICHUE.

2. O030p aNTOPUTMOB MOPOKICHHSI TIOHATHI

B nurepatype ynensercs 6oiplioe BHUMaHHUE IPO-
O1eMe MOCTPOSHHSI MHOXKECTBA MOHATHN U IHarpam-
MBI Xacce JaHHOTO KOHTEeKCTa. MI3BeCTHO, YTO YHUCIIO
MTOHATUI MOXET OBITh SKCIIOHEHIIHATFHBIM IO OTHO-
HICHUIO K pa3Mepy UCXOIHOTO KOHTEKCTA, a BEIYHUCIIE-
HHE DTOTO YHncia aBisieTcst #P-mmomHoii 3agageii. [Tosto-
MY, C TOUKH 3pEHH CII0KHOCTH B Xy/IIIEM CITydae, Oll-
THMAJIBHBIM MOXHO CUHTATh aJITOPUTM, OPOXKIAI0-
LM BCE MOHATHUS W/WIK CTPOSILIUIL [arpaMMy MOHSI-
THIi 32 BpeMs JIMHEHHOE OT pa3Mepa BXOJJHOTO KOHTEK-
cra. C mpyroif cTopoHsl, "MIOTHBIE" KOHTEKCTHI, TIe
YHCIIO TOHATHN AKCHOHEHIMAIBHO, HE CTOIb YacTO
BCTpeyaroTca Ha mpaktuke. Hamu Obio mpoBeneHo
TEOPETHYECKOE M IKCIIEPUMEHTAIbHOE CPABHEHHUE al-
TOPUTMOB, TTO3BOJIMBILICE BBIIBUTH OOCTOSATEIBCTBA, B
KOTOPBIX T€ MM MHBIE aJITOPUTMBI paboTatoT ObIcTpee
MIPOYHX.

B OonpmmHCTBE CilydaeB 0Ka3ajJoCh BO3MOXKHBIM
MIPEUIOKUTH CYIIIECTBEHHBIE YAYUIIEHHUS U TOTIONTHE-
HUS K OPUTHHAIBHBIM BEPCHSIM pacCMaTPHUBAEMBIX ajl-
TOPUTMOB. TOJIBKO /1Ba QJITOPUTMA B OPUTMHAIBHOM
(bOpMYITHPOBKE CTPOAT AUArpammy Xacce; oKka3aioch
BO3MOYKHBIM, HE HapyIIasi CII0)KHOCTHBIX OIIEHOK, MO-
TUGHUIHMPOBATH IPOYHE aJITOPUTMEI C TEM, YTOOBI UX
TaKk)Ke MOXKHO OBLIO MCIIONIB30BAThH AJIS TIOCTPOCHUS
JHarpaMMBl.

AJTOpPUTMEBI AETATCS Ha IBE KaTETOPUH: TTOIIAroBhIe
airoputmel [Carpineto et al., 1996], [Godin et al., 1995],
[Norris, 1978], Ha I-oM 11are CTPOSIIHE MHOKECTBO
MIOHATHUH UM [uarpaMMy Xacce AJisi MHOYKECTBA, CO-
CTOSIIIETO M3 MEPBHIX / 0OBEKTOB MCXOIHOTO KOHTEK-
cTa, ¥ nakeTHble anroput™sel [Bordat, 1986], [Chein,
1969], [Ganter, 1984], [Lindig, 1999], [3abesxaiisio u ap.,
1987], [Ky3ueros, 1993], cTposiiyie MHOXXECTBO TIOHSI-
THH U €T0 JuarpaMmy cpa3y JUIsI BCero MHO)KECTBa HC-
XOIHBIX 00beKTOB. Kpome Toro, JaHHbIe 3a/1a41 00bIY-
HO pEIlaloTCsl B paMKax OJTHOM U3 CTpaTeruil: cBepxy
BHU3 (OT MaKCHMAJILHOTO 00beMa K MUHAMAJIEHOMY )
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WM CHU3Y BBEPX (OT MEHUMAJIBHOTO 00heMa K MaKCH-
MajgbHOMY).

K makeTHBIM aJITOpHTMaM OTHOCSITCS aJITOPUTM bop-
na [Bordat, 1986] u ero moaudukaryu, padoTaroime B
CTpaTeruy CBEPXY BHU3: CHAYaJIa MOPOXKAACTCS IIOHS-
THE C MAKCUMAJIbHBIM 00BEMOM, 3aTeM IS KaXI0TO
MOPOKICHHOTO MTOHSATHS CTPOSTCS €0 COCEAU CHUBY.
OTH AITOPUTMBI Pa3TMYAIOTCS CITOCOOOM TTOPOXKICHHS
coceieli CHU3Y M MEeXaHH3MaMH, ITO3BOJISIOIIMMH TIpe-
JIOTBPATUTh MOBTOPHOE MTOPOXKIACHHE HEKOTOPBIX I10-
Hatuil. [TaketHsle anroputmel ['antepa [Ganter, 1984 u
"3ambikaii mo ogaomy" [Ky3uenos, 1993] paboTaroT B
CTpaTerHy CHU3Y BBEPX U HCITOJIB3YIOT MOHATHE KAHO-
HUYHOCTH IMOPOXKACHHUS, OCHOBAHHOE Ha JICKCHKOTPa-
(hruaecKoM MopsAKe, YTO MO3BOIIACT 3P heKTHBHO pac-
MMO3HABATH CJTyYaH IIOBTOPHOTO MOPOKIACHHUS. DTH aJjl-
TOPUTMBI KIMEIOT BPEMEHHYIO CIIOKHOCTD, THHEHHYIO
OT YKCIIa TOHATHIA.

Cpe/1H MoIaroBbIX aIrTOPUTMOB 0CO00TO BHUMAHUS
3acmyxuBaroT aaroputMbsl Hoppuca [Norris, 1978] u
Tomana [Godin et al., 1995]. TTepBblIii U3 HUX TAKKE JTH-
HECH OT YHCJIa TOHATHH U 110 CYTH SIBJISIETCS MTOIIAro-
BBIM BapHaHTOM ajJropuTMa "3aMbIKail o ogHOMY".
CnoxHocTb anroputma ['01aHa B Xy/iieM cirydae KBaj-
paTHYHa OTHOCHUTEIBHO YHCIIA MOHITHM, YTO JeNIacT
HelleJeco00pa3HbIM IPUMEHEHHE ITOr0 allTOPUTMa
JUTSL IOCTPOEHUS AarpaMmbl OOJBIIMX U "MIOTHBIX"
KOHTCKCTOB (KOHTEKCTOB, TJI€ |/| HE CIUIIIKOM MaJIo 0
cpaBHeHHIO ¢ |GXM| ). OmHaKo B ciIydae pa3peKEHHbBIX
KOHTEKCTOB anroputM l'ofiana paboraer Jaydiie mpo-
YHX aJITOPUTMOB.

3. Pe3ynbraThl 9KCIIEPUMEHTAIBHOTO CPABHCHUS

BbLT0 MPOBEICHO TIIATEIBHOE SKCIICPUMEHTAIBHOE
CpaBHCHHME BBINICHA3BAHHBIX M HEKOTOPBIX APYTUX aJl-
TOPUTMOB Ha KOHTEKCTaX Pa3IMYHbIX Pa3MEPOB U ILIOT-
HOCTH, KOTOPOE IT0Ka3aJI0, 4TO BEIOOD ajiropuTMa JUist
MIOCTPOEHMSI MHOKECTBA MOHATHI U JUarpaMmsbl Xac-
CE€ UMEET CMBIC]I COOTHOCUTH CO CBOMCTBAMH MCXOJI-
HBIX JaHHBIX. OOITHIA TPUHITUT TaKOB: aaroput™ [oga-
Ha CTOUT IPUMEHSTH Ha MAJIBIX Pa3peKEHHBIX KOHTCK-
CTax; B CJIyJae INIOTHBIX KOHTEKCTOB Pa3yMHO HUCIIONb-
30BaTh AJITOPUTMbI, OCHOBAHHBIE HA JIMHEWHOH 110 Bpe-
MEHH OT YHCJIa HCXOAHBIX 0OBEKTOB MMPOBEPKE KAHO-
HuYHOCTH: "3ambikail o ogHoMy", Hoppuca. Hamra
peanuzaius axroputmMa bopaa feMoHCTpUpyeT XOpo-
IIME PE3y/IBTaThl Ha KOHTEKCTAX CPEAHEH IOTHOCTH,
0COOEHHO TIPH IOCTPOSHHH JJarpaMMbl Xacce.

Pe3ysbTaThl TCOPETHIESCKOTO U 3KCIIEPUMECHTATBHO-
T'0 CpaBHEHUS aJITOPUTMOB M3JI0KEHBI OosIee mo1poo-
Ho B [Kuznetsov et al., 2000].
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KMPOBINEME NPEACTABIEHUA
MHTEMPUPOBAHHbBIX XUMUYECKUX U

BUONOr'MYECKUX 3HAHUN B
WMHTENNEKTYAIbHBbIX CACTEMAX TUMA OCM
E.C.MaHkpaToBa

BUHUTHU

ON PROBLEM OF REPRESENTATION OF HYBRID
BIOCHEMISTRY KNOWLEDGE FORINTELLIGENT
SYSTEMS OF JSM-TYPE

E.S. Pankratova

Nutennexryanpaas cuctema (MHTC) ICM [1] ipen-
CTaBIIsIET COOO MHTETPUPOBAHHYIO HHTEPAKTHUBHYIO
CHCTEMY, B KOTOpPOH Ha 6a3e pa3BUTOTO JIOTHKO-MaTe-
MaTH4YeCcKoro obecredeHus, peanusymomiero J1CM-
METOJ] aBTOMaTH4YeCKOT0 opoxkaeHus rumores (AIID),
OCYILECTBIISICTCS] MHTEIJICKTyalIbHasl 00paboTKa MH-
(opmaruu, npencrasnenHoi B bJ] ¢ HenomHo# nHbOP-
marmeit (bJIHN) u 8 b3. UHTC JICM npumensietcst s
MPOTHO3UPOBAHUS CBOWCTB CTPYKTYPHUPOBAHHBIX
o6wexroB B BJJHU st 3amaun hapmMakoinoruu, TeXHU-
YECKOM TMarHOCTHUKHU U COITMOJIOTHH.

HWHTC JICM oTnryaeTcsi OTKPHITOCTHIO PEIIATOIINX
CPEZCTB, T.€. BO3MOKHOCTBIO HACTPanBaTh e¢ Ha Mpe/-
MetHyto o0nacts. UHTC JICM npuMeHsiiachk paHee Iist
pelIeHus 3agayu MPOTHO3UPOBAHUS 3aBHUCHUMOCTH
“CTPYKTypa XMMHYECKOTO COEIUHEHUS - MHOXKECTBO
OMOJOTHYECKHUX aKTUBHOCTEN M YCIIEITHO UCTIONB30-
BaJIaCh SKCIIEPTaMHU - papMaKoJIOraMu.

B Hacrosiee Bpems uccieayercs BO3MOKHOCTb IPH-
menenust UHTC JICM B HOBO# nipeiMeTHOM 001acTH.

[{uromorndyeckue U MUTOXUMHYECKUE UCCIIeTOBAHUS
[2] MoryT maTk moCTaTOUHOE MpEACTaBICHHE 00 3B dek-
TUBHOCTH IIPOTUBOOITYXOJICBOH XUMHOTEPAIINU KaK B
XO7Ie JICUCHHS, TaK U Iociie Hero. B To e Bpemst oueHb
BKHO ONPEACIIATH YP(PEeKTUBHOCTH aHTHOIACTHYECKUX
IpenapaToB Iepes JeUeHNeM, YTOObI BRIOpaTh Hanbo-
Jiee OAXOASAIINHI U3 HUX B K&KIOM OTAEITHHOM CITydae.
Ho BBuIYy MHOTO0Opa3ust MOPGOIOrHIECKUX PU3HA-
KOB TUCTPO(HHU KIETKH BO3HUKAIOT TPYIHOCTH 110 UX
00BEKTHBHOI! onieHKe. HexoToprle nccienoBaTeny BBU-
Iy HEBO3MOXKHOCTH OJHOBPEMEHHOI'O OXBaTa BCEX
MOpP(OJIOTHYECKUX TPU3HAKOB, HAYT 110 ITyTH MUHH-
MH3AIHH KOJIYEeCTBA 3HAYUMBIX (TI0 IX MHEHHIO) TIPH-
3HaKoB. [Ipu 3TOM, €CTECTBEHHO, HE BCE OOBEKTUBHBIE
JAaHHBIE YYUTHIBAIOTCS IPU IPUHITHN OKOHYATEIILHO-
TO PEIICHHUS.

Bce mopdornoruueckue mpu3HaKky, XapakTepu3yro-
M€ MOBPEXKJICHUE KICTKH IIMTOCTATHKaMH, MOXKHO
pa3AenuTh Ha TPYMIIOBBIE, OTPAXKAIOIINE PACIIONOXKe-
HHE OITyXOJIEBBIX KJIETOK B ICCIIEAYEeMOM IIpenapare, 1
Ha ITPHU3HAKH, XapaKTePU3YIOIIHE OTACTbHYIO KIETKY U
ee CTPYKTYPHBIE IEMEHTBL: S/IPO, IIUTOILIAa3MY, SAPBIII-
KH, T.c. IPU3HAKH KIeTKH.! Takum 06pa3om, BO3MOK-
HO CTPYKTYPHUPOBAaHHOE OITHCAaHKE OITyXOJIH, - KaK MHO-
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&KecTBa MOP(OIOTHYECKHX ITPU3HAKOB.

OueHb Ba)XHO oNpeersTh 3 heKTHBHOCT aHTHOa-
CTHYECKHUX IPETapaToB Mepe JICUeHUEM, YTOObI BBIO-
patb Hanbosee MOIXO SN U3 HUX B KaXKJIOM OT/ICIb-
HOM cIyJae.

C nesnbio 6oee TOYHOTO BEISBIICHUS IIUTOIOTHIEC-
KHX MTPU3HAKOB, XapaKTECPU3YIOMINX HHIUBHIYAIbHYIO
YyBCTBUTEJIBHOCTB, OOJIBHBIC Pa3JeIIIIOTCs Ha TPH TPyYTI-
ITBI COOTBETCTBEHHO JTaHHBIM paIMONHINKAINH:

1) ¢ 9yBCTBUTEIBHBIMH OITYXOJSIMH, T.€. C BEIPAKECH-
Hoit uarnounueii cuaresa JJHK u/mmn PHK mox Bius-
HHEM HECKOJIBKHX XUMHOIPENapaToB U co cabo BEI-
PaKeHHOH 4yBCTBUTEIBEHOCTHIO K HECKOJIBKUM XUMH-
oTpernaparam;

2) ¢ OIyXOJISIMH, HEUYBCTBUTEIBHBIMH HHU K OZTHOMY
13 IPOBEPEHHBIX XMMHOTIPETIapaToB;

3) ¢ OIyXO0JISIMH, MaJIOUyBCTBUTEIEHBIMH K OTHOMY
WM HECKOJIBKAM XUMHUOIIpeTiaparaM win bosee qyB-
CTBHUTENBHBIMH TOJIBKO K OTHOMY U3 HUX.

YuuThiBas nepevrcIeHHbIE CBEACHUS O TPEIMETHON
obmacTi, MBI TIpeJyIaraeM CJIEeIyIOIIyI0 BO3MOKHYIO
noctanoBky JICM-3aaayun.

Obvexmom B Tepmunonioruu JICM sBisieTcsi MHO-
KECTBO MOP(OJIIOTHIECKHUX IPU3HAKOB, XapaKTEpU3y-
IOIUX UCXOAHYIO IUTOJIOTNYECKYI0 KapTUHY. Bo3Mo-
KEH TaKKe BAPUAHT JJByXKOMIIOHEHTHOTO 0OBEKTa, T7IE,
KpOMeE [IUTOJIOTHIECKOI KapTHHBI, YIUTHIBACTCSI aHTH-
OnmacTudeckuii mpemnapar (CymecTByeT HECKOIbKO
(hopM npeICTaBIeHHS ero XUMHUUECKOH CTPYKTYPHI).

Csoticmeo - HaJIM4Me WA OTCYTCTBHE TEpaIieBTHIEC-
koro 3 dexra (M, IPYTUMHU CIIOBaMH, OTIPEZeICHUE
HHIUBHIYAJIbHOM TyBCTBUTEIBHOCTH OITYyXOJIH).

I'umotesa 1-ro pona B repmunonoruu JICM mpen-
CTaBJISIET COOOH CIIEYIONIEE YTBEPKACHHUE: ‘COBOKYII-
HOCTh MOP(OIOTHYECKUX MTPU3HAKOB OITYXOJIH SIBIISICT-
Cs1 IPUYUHOM TTOJIOKUTENTLHOT0/0TPUIIATENLHOTO Tepa-
TIEeBTHYECKOTO 3¢ exTa OT BBEACHHUSI HEKOTOPOTO XHU-
MHUYECKOro BemecTna ™.

B pesynbsrare paboThl cCHCTEMBI ITpeIaraeTcs mpo-
THO3: ’OyeT JI TepaneBTHIecKhi 3(h(EeKT OT Bo3AEH-
CTBHS KOHKPETHOTO XUMHYECKOTO Iperiapara Ha KOHK-
PETHYIO pa3HOBHHOCTb OILyXOJIM, OMUCAHHYIO B BUJIE
MHOXeCTBa MOP(OIOTHUESCKUX IPH3HAKOB .

Bo3moxHOCTE TpOBeieHNs TOJJ0OHOH PabOTHI 3aBH-
CHT OT IIPEIOCTaBJICHNS KOHKPETHBIX TaHHBIX U3 LIUTO-
JIOTHYECKUX Tab0paTopHii, KOTOPBIX MBI B HACTOSIIEE
BpeMsI ellle He UMeeM.

' B OmMCcaHUH [TATOIOTHYECKON KAPTHHBI YUaCTBY -
et 6oinee 80 MOp(OITOTHYECKHX TPU3HAKOB.

2 Bortee MOJTHO 5Ta 3a/1a4a Ob11a OBI C PHUBIICICHHEM
JIaHHBIX 00 HCTOpUH O0JIE3HN KOHKPETHOTO OOJIEHOTO.
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HOBAA BEPCUA ®KCIN U EE NPUMEHEHUE
B.l. BrnivHoa, O.A. o6pbiHWH

ANEW VERSION OF FCSS-NOTATIONAND ITS
APPLICATIONS

V.G. Blinova, D.A. Dobrynin

31k @KCII (pparmeHTapHBII KO CYTIEPIIO3UIINI
MOJICTPYKTYP) UCHIOIB3YETCs AJIS OTMCAHUS CTPYKTY-
Pbl XUMHYECKUX COCAMHEHUI U PE/ICTABIICHUS UX B
dhopme, TPUTOTHON IS KOMIIBIOTEPHON 00pabOTKH.
OToT s13BIK OBUT TIpeiokeH B.B.ABuoHOM B Havane
70-x romoB. OH npeHa3HaueH IS IMCKPETHOTO OIHCa-
HUSI XUMHUYECKOTO COSIMHEHMS B BHZIE Habopa Bcex
HUMEIOIIUXCSA B HEM TOACTPYKTYP, IPEACTABISIONINX
c000¥ IEHTPHI JIOKATN3AIIH TH-3JIEKTPOHOB, KaK-TO:
reTepoaToMBbl MIIH ApOMAaTHIECKHE [TUKINIECKHUE CUC-
TEMBI, KOMITJIEKCHI KPaTHBIX YIIEPOAHBIX CBA3EH, coenu-
HEHHBIE MEXAy c000il MEeTbI0 aTOMOB yTiIepojia. DTH
MOJCTPYKTYPBI, HECYIIINE 3JIECTPOCTaTHIECKUH 3apsi,
SIBIISIIOTCSI aKTUBHBIMU [IEHTPAMH, KOTOPBIE TOTEHIIU-
AJILHO MOT'YT B3aUMOJICHCTBOBATH C perientopamu dep-
MEHTOB, OTBEYAIOIINX 32 XUMHYECKHE PEAKIIH BHYT-
PH KUBBIX OPTaHU3MOB. TakuM 00pa3oM, Ipu KO-
posanuu ¢ momontsio ®KCII MonekynsapHas CTpyKTy-
Ppa XUMHYECKOTO BEIIeCTBa Tpeodpa3yeTcst BO MHOXKE-
CTBO CHMBOJIbHBIX IECKPHUIITOPOB, KOTOPHIE HECYT I10-
JIE3HYT0 HHPOPMAIIUIO O €TO OMOJIOTUYECKUX CBOHMCTBAX.

B Hactosiee Bpems peannzoBaHa HOBasl BEPCHUS

koaupoBirka @KCII, koTopast ©IMeeT CIIeyIoIHe OT-
JUYUTENbHBIE 0COOEHHOCTH OT IpeAbLAYIIeH BepCHH,
co3nanHoit JIei60BbIM A. :

¢ 77 ipeobpa3oBaHus B HAOOP JECKPUIITOPOB
OKCII xumudeckoe coeTMHEHUE JOIKHO OBITh TIPe/-
crasieHo ¢aiiiiom B MDL-dopmarte. [lanHsbrii popmar
SBIISIETCS] MEXKTyHAPOIHBIM CTAHAAPTOM U MOICPKH-
BaeTCs MHOTUMH XUMHYECKUMHU PEJAKTOPaMHU.

¢ Ha0Op aKTHBHBIX LIEHTPOB, KOTOPBIE HCIIOJB3Y-
foTcst mpu noctpoernu aeckpuntopoB OKCII xona,
MO>KHO U3MEHSTb.

¢  KOOUPYIOTCA TOTUIUKINYECKHE CTPYKTYpPHI
IyTeM pa30MeHus Ha IETTOYKH U3 IUKIIOB Pa3INYHON
JUTHHBL. BO3MOXXHOCTE CpaBHEHUS MEXIy co00i mo-
JIMLUKINYECKUX CTPYKTYP CHIIBHO pacIIupsieT 00IacTh
npumenerns OKCII koxa.

¢  TIpU KOTUPOBAHUU XUMHUYECKOTO COCTUHECHUS
COXPAaHSIOTCA ¥ MOTYT OBITh HCTIOJIF30BaHbI B TAJTbHEH-
mreM npuBsizku OKCII neckpunTopoB k aToOMaM U CBsI-
35IM, KOTOpBIE 00Pa3yIoT JaHHBIN I CKPUIITOP.



Hogas Bepcus @KCII xonupoBIInKa peaan3oBaHa B
BHJIE HE3aBHCHMOTO MOy Ha si3bike C++. D10 1mo-
3BOJISIET JIeTKo BeTpanBarh nanHbiii @KCIT komupoBmk
B pa3nuuHbie cUcTeMbl, ncnonbaytonue @KCIT ko B
KaueCTBE S3bIKa PEICTABICHNS XUMUYECKUX COC/IIHE-
HUH.

B nacromuit Moment @KCIT komupoBITUK UCTIONb-
3yeTcs B HOBOW CHCTEME aHaJIM3a CTPYKTypa-aKTHB-
HOCTH ¢ tomortipio JICM-MeToaa moposkIeHus THITO-
Te3 C BU3yann3alye HCXOAHBIX XUMHUUECKHUX COSTUHE-
HUI ¥ TOJTyYeHHBIX THIIOTE3 B BHJIE IPOCTPAHCTBEH-
HBIX 3D cTpykTyp. B KauecTBe HCXOAHBIX JAHHBIX UC-
moJis3yercst Habop ¢aitnos MOL ¢dopmara. OzHo co-
SIMHCHUE TIPEACTABISICTCs OnHUM (aitmom. s npa-
BUJIBHOTO KOZMPOBAHMUS COSTMHEHHE, IIPEICTaBICHHOE
MOL ¢aiinom, 10/DKHO BKIFOYATh B Ce0s1 aTOMBI BOIO-
poma, yka3aHHBIE B IBHOM Buze. Kpome Toro, 11st xop-
PEKTHOTO MPECTAaBICHHUS Pe3yIETaTOB SKCIIEPIMEHTa
B BUJIE IPOCTPAHCTBEHHBIX 3D CTPyKTyp, aTOMBI MOJIE-
KYJIBI JOJDKHBI UMETh UCTUHHBIE MIIH ONH3KHE K HUM
TpexMepHbIe koopauHaTel. O0a 3TH TpeboBaHUS BHI-
MOJHSAIOTCS, €CIY OATOTOBKY MCXOHBIX TAHHBIX ITPO-
BOJIUTH C TOMOIIIBIO TPEXMEPHOTO XHMUYECKOTO peJlaK-
TOopa. ABTOpaMH HCIIOJIB30BAJICS HMIMPOKO PacIpoCT-
panenHsbIii penaxrop HiperChem, kotopsiii no3sosisier
CTPOUTH M ONITUMHU3UPOBATH TPEXMEPHBIE MOJICKYIIBI
XUMHYECKUX COSTNHEHHUH.

TTocsie moAroTOBKK HCXOIHBIX (haijIOB COCANHECHUIA,
OHH 3arpyXaroTcs B 6a3y TaHHBIX 3KcriepuMenTa. [Ipu
3arpy3Ke He3aMeTHO JUIs TI0JIb30BaTelIsl OCYIIIECTBIS-
eTcs mpeodpa3oBaHKe HCXOTHOTO COSMHEHHUS BO MHO-
xectBo AeckpuntopoB OKCII kona. Peassnast ckopocTsb
npeobpazoBanus B DKCII kox Tak BEICOKA, UTO MPAK-
TUYECKH HE 3aMETHa JUIA [T0JIh30BaTeIs.

CgoiictBa HOBOH peammn3zanuu ®KCII koguposimka
MTO3BOJISIFOT MCIIOJIB30BATH €TI0 AJISI CHCTEMBI HCCIIEI0-
BaHUs OuoTpaHchopmaruii. B otnugne oT mepBoro
BapHaHTa Ha BXO/ KonupoBIMKa noxaercss MOL gaiin,
B KOTOPOM NPHCYTCTBYIOT JOMOJTHUTENBHBIC ITapaMeT-
PHI - IPH3HAKYA TOMEYCHHBIX aTOMOB. AJITOPUTM KOZIU-
POBaHUS OTIMYACTCS TEM, UTO JUISI TEX JECKPHIITOPOB
OKCII, xoTopble comepKar MOMEUYEeHHBIE aTOMBI, CO-
3[1a10TCS KOMTHH ¢ MOAU(UITPOBAHHBIM UMEHEM JIECK-
punropa. Harmpumep, B Ha9amo CTpOKH TaKOTO JECK-
punropa n06aBiseTcs Kakoi-HuOyns cuMBoII. Takoit
JIBOITHOI HAOOP IECKPUNITOPOB MTO3BOJISIET B pe3ysbTa-
Te TATbHEHIIIET0 AKCIICPUMEHTA OTCIICUTE OKPY>KeHIE
BBIJICTICHHBIX aTOMOB MOJIEKyJbL. [Ipu nccnenoBaHmu
peakituii 6noTpaHchopMaITK HYKHO OTIPEICTUTD, IPH
KaKOM OKPY’KEHHH, T.€. HATHYNH KaKUX JOTIOIHUTEIb-
HBIX IICHTPOB HUJET PeaKiys ¢ KOHKPETHBIM BHIOpaH-
HBIM IIeHTpoM MosieKynbl. [IBoitHoe ®KCII koauposa-

HUE TI03BOJSIET AP PEKTUBHO PEIIUTH ATy 3a/1a4y.

NMOUCK CTPYKTYPbI B TEKCTE OINMABJIEHUA
C.B. U3pannut

cneunanusaumsa "VIckyccTBeHHbI nHtennekt", ®riM3,
MOTW.

TEXT STRUCTURE ANALYSIS FOR TABLES OF
CONTENTS

S.V. Israilit

1. BBenenue - IeHHOCTh TaHHON PaboThI

Kak u3BectHo, cucremarusaius HHGOpMAaIIiy Cero/-
HS SIBJISIETCS OIHOM M3 BaKHEHIITUX 3a/1a4 pa3BuTus. B
3TOM CBETE CTAHOBUTCS BYKHBIM KJIACCH(PHUIINPOBATH
TEKCTHI M X (pparMeHTHI, HAXOAUTH U y3HABATh CTPYK-
TypHBIE 00pa30BaHHUS B TEKCTE.

Cy1iecTByeT psiji CTepEOTHIIOB, CBSI3aHHBIX ¢ 0op-
MJIEHHEM TEKCTOB, KOTOPHBIE Cofiep kaT Habop pas3iny-
HBIX TI0 CBOEMY CMBICJIOBOMY CO/ICP’KaHHIO AJIEMEH-
TOB. YeoBeK, CTpeMsICh clieNaTh TEKCT 0ojIee HarIs -
HBIM, HECO3HATEIBHO WM HAMEPEHHO BBIACIISICT pa3-
HBIE 3JIEMEHTHI, BRIPABHUBAS TI0-Pa3HOMY, HIIPUPTOM,
CHeNHaTbHBIMA CHMBOJIAMH, aKIIEHTHPYsSI BHUMaHHE
JKUPHBIM MIPAPTOM WM KypCHUBOM H T.7. A pa3 Tak, TO
MoA00HbIE 3aKOHOMEPHOCTH MOTYT OBITh BBISBIICHBI,
OTIHPAsACh HA ATU CTEPEOTHIIBI, B YACTHOCTH METOJIOM
MpaBAONOI00HbIX paccykaeHuii B.K. ®unna [1].

2. [TocTaHoBKa 33/1a4¥ ¥ HEOOXOIUMBII (hOpMaITU3M

Jlnst npumenenns JICM-meToa mpaBaono100HbIX
paccyXIeHUI MBI I0JDKHBI C(HOPMYITHPOBATH HEKOTO-
poe ToJie CBOMCTB TEKCTOBOTO (hparMeHTa, YTO0BI 3a-
TEM peaJN30BaTh MPOLEAYPY MOMCKA U BBHISIBICHUS
CXOJICTBA I10 3TOMY KPYTY CBOICTB. DTOT BOIIPOC SIBIISI-
eTCsI KITFOYEBBIM B TAHHOM paboTe, MOCKOIBKY TEKCT B
YHCTOM BHUJIE COJIEPIKUT OOJIBIIIOE KOJIMUECTBO HH(pOP-
MaIluu, OpraHu3aIHs TOMCKa CBOMCTB 110 KOTOPOH, Be-
pOsITHO, OeccMbIcieHHa. TakuM 00pa3oM, HaM CIieay-
eT abCTparupoBaThCs OT OTAENBHBIX HIPU(PTOB, Gopm,
WK TIO3UIHi (hparMeHTOB (a TeM 00Jiee OT OTACIBHBIX
OyKB), U OIEpHUPOBATh TOJHKO M30paHHBIM HabOpoM
MPOCTHIX XaPAKTEPUCTUK KaXKIOT0 (PparMeHTa TeKCTa.

B nannO#t paboTe HaMMEHBIIUM (HParMEHTOM TEK-
cTa cunTaercs cioBo. Ha Bxox anropurma pasbopa mo-
JaéTes CIIOBO M MHHHMMAJIBHBIM HaOOp NMPH3HAKOB, B
YaCTHOCTH, KOOPIUHATHI €ro abCTPaKTHOTO PacIoo-
JKCHMA Ha JIUCTE TOKYMEHTa, HoMep MmpHuPTa, I[BeTa U
pa3Mepa 1o (HeKOTOpoMy (PUKCHPOBAaHHOMY Ha0OPY).
TouHOe omucanue BXOTHOTO (hopMaTa IMpeCTaBIeHO
B IIPUJIOXKEHHH 1.

CaMyr0 SIBHO BBIP@XXEHHYIO CTPYKTYpPY UMEIOT pa3-
JIMYHbIE OTYETHI, CITUCKH, ortaBieHus. [loatomy Oynem
paccMmaTpuBath 371eCh 00pabOTKy OJTHOTO U3 HUX, Ha-
MpUMeEp, OIVIABICHHSL.
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HWrak, B Ha1leM NCXOMHOM (aiiie Mbl HIMEEM OIJIaB-
nenue. OCHOBHOMW 3a7adeil pacro3HaBaHUs CIEAyeT
OTMETHTH BBIZICTICHUE CTaTeH, M pa3HECEHHUS UX COZIep-
YKUMOTO TIO 3aJJaHHOMY Habopy mosield. Takxke oTiau-
YUTENBHON YEPTOM CTATEH B OIVIABIICHUU SIBJISIETCS IIPU-
CyTCTBHE 0053aTEITFHOTO 3JIEMEHTA - CTPaHUII.

Taxum 00pa3om, KOHEUHas IOCTaHOBKA 3a/1a4u Oy-
JIeT cheayromas - ecTh (aiis, copepx amui cioBa 1
HEKOTOPBIH HabOp X MIPU3HAKOB, MOTYUIHUTH a3y 1aH-
HBIX CTaTeH, I1ie KaKaas cTaTbs Oy/IeT Ipe/ICTaBlIcHa B
BH/IE COBOKYITHOCTH IIOJIEH.

3. IepBsIii aTAI AITOPUTMA - IIOCTPOCHKE (OPMATTh-
HOTO IIPEe/ICTaBIICHUS

N3HavanpHO HE0OX0AMMO Mpeodpa3oBaTh HAOOP
CJIOB B PacIIMPEHHBIN, TA€ CIyXeOHbIe U IpaMMaTH-
Yyeckue (pparMeHTsl TeKcTa OyIyT OTIeNIeHbI 0T, C00-
CTBEHHO, CJIOB. /[J1 3TOTO B MporpamMMme pearn3oBaH
Hab0p HHCTPYMEHTOB, IO3BOJISIOIINX B aBTOMAaTHYEC-
KOM PEXXHME BBIIICUTD 3TH KyCKH (pa3IeITHTeNH), a TaK-
e BHYTPEHHSS CHCTEeMa CBSI3U Pa3lieNuTeNel ¢ TeK-
ctoMm. Jlanee mpou3BoUTCs pazdop Kax10ro cJIoBa 1o
TabJIMIIe BXOXKICHNS B HETO 4 OCHOBHBIX THUIIOB CHMBO-
JIOB - MaJICHBKUX 1 OOJTBIIKX OYKB, IIU(P U IPOUHX CUM-
BOJIOB. BBRIIENAIOTCS CTETIeHb 3aMI0THEHNS U HATUYHE
KpalHUX BXOKJIEHUH. AHAIOTUIHON POy Pe MO~
Bepraercs pa3aeinuTeNH.

Jlanee BCE MHOKECTBO CJIOB I€JUTCS Ha KJIACChI OK-
BUBAJICHTHOCTH ITO COBOKYITHOCTH BXO/THBIX 1 IIOJTyY€H-
HBIX XapakTepucTuk. CaMu HaOOPHI XapaKTePUCTHK
BBIJICIISIFOTCS B BUZIE CTHIIMCTUYECKIX BEKTOPOB.

Cre Ly romuM marom Mporu3BOAATCS TIOUCK HOPSIIKa
[0 BEpTUKAJIBHONH KOOPAMHATE U BBIICICHUE CTPOK.
Janee BcE€ MHOXECTBO CJIOB yIIOPA0YUBAETCS 10 CTPO-
KaM U TI0 CBOEMY HOJIOXKEHHIO B CTPOKE. AHAJIOTHYHAS
MIPOIIEeTypa MPOBOIUTCS MO TOPU3OHTAIH (110 HAYaIly U
KOHITy ciioBa). ToJIBKO B pe3ynbTare MbI OTydaeM He
Ha00p CTPOK, a HAOOP BEPTUKAIILHBIX BEIPAaBHUBAHUH.
Bce BeIpaBHUBaHUS JICNATCS Ha IBE TPYTIIIHI - BOBJICKA-
Io1He OOIBIIOE YAeTbHOE KOJTUUECTBO AJIEMEHTOB U
"ciydaiiHplie" COBIAICHNS, KOTOPBIE MOTIIN IOTYyYUTh-
51 M3-3a COBIIAJICHHN T€X WM MHBIX KoopauHat. Cieny-
€T 0COOEHHO OTMETHUTD, YTO B PEATbHBIX TOCTaBIIUKaX
TEKCTOB (HaIpuMep, CKaHUPOBaHHUE ¢ OyMaKHOTO HO-
CHUTEJIS) BO3MOKEH HEKOTOPBIH IITyM IT0 KaXI0H U3 KO-
OpJIMHAT, TIO3TOMY U CTPOKH H CTOJIOIBI ()OPMUPYIOT-
s He [T0 PaBEHCTBY COOTBETCTBEHHBIX KOOPANHAT, a IO
NONAIaHUIO0 B HEKOTOPBIN 1Mana3oH 3HAYEHUI OTHO-
CUTEJBHO JIPYT ApyTa.

[anee, BeIIENAIOTCS Te HAOOPHI 2IIEMEHTOB, KOTOPBIE
HaXoAsTCA B Ha4aJle ¥ KOHIIE CTPOKH, U OTMEUAIOTCA
COOTBETCTBYIONIMM 00pa3oM. 1, HakoHe1, BBIIEISIOT-
Cs1 TPYIIIBI, KOTOpbIe 00pa30BaHbl CXOAHBIMHU CTUIINC-
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TUYECKU CIIOBaMU, ¥ UMEIOT OJTHO U TO 7K€ BEIPAaBHUBA-
HHE.

CoOBOKYTIHOCTB BCEX EPEUNCIIEHHBIX TOpa3AeICHHUI
W TIPEJICTABIISIET NCXOMHBINA ()OPMAITH3M, KOTOPBIH ITpe-
CTOWUT 00padaTHIBATh.

4. BTopoii 3Tan anropuTMa - MOCTPOEHUE TUIIOTES
HHTEpIpeTanui

Janee HaM HEOOXOIUMO MTOPOAUTH THIIOTE3HI TOTO,
KaKOBBI MOTYT OBITh TIOJISL. DTO JIeNIAeTCsl HA OCHOBAaHUH
BBE/ICHUS HECKOJIBKUX Pa3MEUEHHBIX TPUMEPOB. DTOT
OJIOK HAXOJTUTCS ceiiyac B CTaJuu pa3pabOTKH, a B Te-
KyIIeH peanus3alvy NMPOTrpaMMbl UCIOIB3yeTCs He-
GonpIoi HAOOP TUITOTE3, KOTOPHIE OBLIM 3aHECEHHI B
pYUHYIO.

37ech cieayeT OTMETHUTD, YTO H3-3a MO-NPEXKHEMY
6onpioro Habopa MHGOpMAIHH (KOTOPHI, HE CMOT-
PsI Ha CBOIO TPOMO3JIKOCTB BCE 7K€ Topasio Oosiee ajiek-
BaTeH ITOCTaBJIEHHOM 3a/1a4e) MPeIonaracTcs HCIOob-
3o0BaTh Moaudukamnmo JICM-metona. Cyts Monugpu-
KaI[i{ B TOM, YTO THIIOTE3a BKIIOYAET B ce0s pPOBHO TOT
Habop XapaKTEPHUCTHK MTOJIOKEHUS CIIOBA H €0 OKPY-
KEHUSI, KOTOPBIN SBIISIETCS JOCTATOYHBIM, YTOOBI OII-
POBEPTHYTH BCE OTpHUIaTeNbHbIe TpuMephl. Ecin xo-
JIMYECTBO OTPHUIIATEIFHBIX IIPHMEPOB PACIINpPSIETCS, TO
pacmpsieTcst 1 OIicaTebHast MOIITHOCT THITOTE3HI (T.¢.
cyXxaercs nose e€ nesarenbHocTH). Ecim 3a cuér aToro
HEKOTOpPbIE IPUMEPHI BHINIAIAI0T U3 00IaCTH yBEpEeH-
HOM MHTEpIIpeTauy BCETo Habopa rMIIoTe3, TO Ha UX
MHOKECTBE TIOPOKAAIOTCS HOBBIE U T.1I.

Takoit Metox 0O0paboTku MHpOPMAIMK SBISETCS
MOTIBITKON 3aCTPaxoBaThCsl 0T KOMOWHATOPHOTO B3PhI-
Ba, HEN30EXKHOTO B TakuX ciaydasx. OgHaKo moapoo-
HBIE HCCIIEIOBAaHUSA YCTOMYMBOCTH METOMa eIé He
IIPOBOJWINCH, TAK YTO ITO SIBJIIETCS OCHOBOM JaIbHEH-
mux pabor.

5. Tpetuii aTan anropurMa - UCTI0JIb30BAHUE THIIOTE3
HMHTEPIIpETauT

Korza rumotessl 1oCTyNIHBI, HAYMHACTCS aHATU3 Ha-
6opa cioB 1 ux xapakTepucTuk. C yu€rom cenuduku
npeaMera (00sS3aTeNbHBII AIEMEHT - HOMEp CTpaHH-
IIbI) aHAJIN3 HAYWHACTCS C BBIICHEHHUS PACIIOJIOKCHHUS
HOMEPOB CTPaHUIL. 3AeCh IIPeAIoIaraeTcs, 9YTo Hopsi-
JIOK TOJIEH B CTaThe BCEIIa OJMHAKOBBIM, M HOMepa cTpa-
HUII TIPEJICTAaBIICHBI B HEH OJTMH pa3s.

Ha ocHOBaHMHU 3TOTO CBOMCTBa U THIIOTE3, Kacaro-
IIMXCSI HOMEPOB CTPAHUII, HAXOAATCS CTPAHHUIIBL, U (HUK-
CHPYETCS CXOJICTBO B MX PACIIOI0KEHUH OTHOCUTEIb-
HO JIpyTHX 3JIeMeHTOB. Jlajiee 1o 3ToMy Ipu3HaKy 00-
pa3yioTcs CTaTbH, M IMPOBOAMTCS aHAIN3 OCTAIBHBIX
aneMeHTOoB. HaliieHHbIE 371eMEHTBI pa3HOCATCS 110 T10-
JISIM | 3aITMCBIBAIOTCS B daitn Tpedyemoro popmara.

[Mpunoxenue 1 - opmat BXoAHOTO (aiina.

mainstr = string[65];



{Taxwue ci0Ba UCTIONB3YIOTCS B JAHHOW BEPCHH }

minwrd = record

{CuntsiBaemslii THT CTIOBa }

1 :byte;

{ymHa cnoBa}

x1,x2,y,y2 :word;

{Koopannate! kopoOKH cioBa}

s,1,c :byte;

{Tun narmcanus, Pa3smep, L{get}

ins :mainstr;

end;

f :file of minwrd;

{Daiin c1oB - cry>xkeOHast HHOpPMAIIKS KaXI0T0 CII0-
Ba PAcCIOJIOKEHa B IIOPAIKE OOBSIBICHHUS, T.C. B HaUasIe
1 GaiiT - IIMHHA CJIOBa, MOTOM 2 OaiiTa - MEHBIIIas KO-
opauHarta X1, 2 6aiita - 6omnbIias - X2, 2 6aiita - 60J1b-
mast (ocHoBHas) Y, 2 6aiita -MeHbIIas Y2  T.11., Ha Kax-
Ityto OykBy - | GaifT, HyMepaIus - B MUKCEINAX OT BEpX-
HETOo JIEBOTO Kpasi }

JlanHblii aiin oTKphIBaeTCs IO CTAaHAAPTHBIM ITpa-
BWJIaM sI13bIKa porpaMmupoBanus Pascal 7.0 for DOS.
Ha ceropnsmranii MOMEHT aBTOMaTH4ECKast IEPEKOIU-
POBKa (haitIIoB IpyToro TUMa B TpeOyeMblil HAXOIUTCS
B cTaauu pa3paborku. [IpuHIMNHANEHBIN anropuT™
3aKJTI0YACTCS B CIEAYIONEM:

1) OTkpeiBaetcs daiin Buaa .rtf Wi cXoaHbIH ¢ HUM
IO CTPYKTYpE;

2) ITo mopsaaxy unTaroTcs 6JI0KH JaHHOTO popmaTa,
B CIELMAJIBHOM Cpelie BBICTABIAIOTCS TEKYIIUE CBOM-
cTBa OJI0Ka;

3) brok pasnenseTcst Ha CJI0Ba, IOTOM C TTIOMOIIBIO
BCTPOEHHBIX (DYHKIIMH ONIpeIEICHNS pa3MEePOB TEKCTO-
BOT'0 CETMEHTA Ka)KI0MY CJIOBY IPUIHCHIBAETCS TEKY-
Mt KOOPIMHATHBIN HA0OP, COOTBETCTBYIOIIHNIH 0hop-
MJICHHIO €T0 OJIOKa 1 €0 MECTOIIOIOKEHHUIO, TeKYIIHH
mpudT, pazmep U T.1L.;

4) bepétcs cnenyromiee CII0BO, TEKYIIUI KOOpAUHAT-
HBIA HaOOp N3MEHAETCS B COOTBETCTBHH C pa3MepaMu
1 TIOJIOXKEHHEM MPEABIIYIIETo CI0Ba, TOTOM ITOBTOPSI-
ercs 3),4);

5) Habop cnoB coxpansiercs B aitn Tpedyemoro
(dopmara. Kakas-mb0 cCOpTHpOBKa He TpeOyeTcs, mpo-
rpaMMa-IpuEMHUK caMa BCE CLIENaeT.
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CEMEHTALUA PYCCKOIO I'IPEIU'IO)!(EHVISI
(I'IOBEPXHOCTHO-CVIHTAISCI/I'-IECKVII/I AHAINMN3
KAK CAMOCTOATENbHbLIM MOAYIIb AHANIU3A
TEKCTA)
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RUSSIAN SENTENCES SEGMENTATION:
SURFACE-SYNTACTIC ANALYSIS AS INDEPENDENT
MODULE OF TEXT ANALYSIS

T.Yu. Kobzareva, D.G. Lakhutl, I.M. Nozhov

Pabora, 0 KoTOpO#i HAET pedb B MpeyIaracMoM JIOKIIAIE,
SABIIACTCA q)paI'MCHTOM CUCTEMBI TIOBEPXHOCTHO-CUHTAK-
CHYECKOTO aHaJIM3a MPEIOKEHHI Ha PYCCKOM SI3bIKE, pa3-
paboTka koTopoii 6buTa Hayara B 1971 roxy B Muadopma-
nektpo B otaene J1.I"JIaxytu rpymmot#i I A.Jlecckuca, yda-
cTHUKOM Kotopoii 6sia T.FO.Ko63apesa. B HacTosmiem
JOKJaae OyIayT pacCMOTPEHBI, BO-TIEPBBIX, HEKOTOPHIC
TEOpeTHYECKHE OCHOBBI TPUHSTOTO B 3TOH paboTe 1moI-
X073, ¥ BO-BTOPBIX, COCTOSIHHE PabOT I10 €€ IIPOorpaMm-
HOM peanuzaiu, ocyiectsisgemoi .M. HoxoBbIM.

OO0 ypoBHE MOBEPXHOCTHO-CUHTAKCUYECKOM (O CHH-
TaKCHUCE IMHEHHOU CTPYKTYPbI TEKCTA - Ha [IEPBOM 3Ta-
TIe - IPEIOKEHHS ) MOXKHO TOBOPHTH C JIBYX TOUEK 3pe-
HU: TMPAaBOMEPHO JIK paCCMATPUBATH SABJICHUS 3TOT'O
YPOBHSI OTIENBHO, T.€. O IMHTBUCTHYECKOH 0OOCHO-
BaHHOCTH OTJICIBHOTO €r0 PaCCMOTPEHHUs] U O Tpar-
MAaTUYCCKOM MHTEPECE BEIYJICHCHUA €T0 B OTACJIbHYIO
3ajauy.

[Tpu ananu3e cBsA3el B IpeAsIOKEHUN “SICHBIM COJI-
HEYHBIM JHEM OH JIF000BaJICS JOPOron™ K MOCTpoe-
HUIO JIBYX croco0oB "moHmMaHusa" (oH mroOoBaiics
(uem?) moporoii (korga?) SICHBIM COJHEYHBIM JTHEM U
OH JTI000BaJICs (4eM?) SICHBIM COTHEYHBIM JHEM (KOT-
Ja?) IOpOroi ) MPUBOJUT OMOHUMIS CJIOBA TOPOTOH.

daxkr CyHI€CTBOBAHNA CHHTAKCUYCCKNX HCOAHO3HAY-
HOCTEH (HEOJHO3HAYHOCTEH TpU pa3OUeHUH TPEIIO-
JKCHHMS Ha CerMEHTHI, UX WHTEepPIpEeTalliu U CBs3eH),
paspelieHrne KOTOPhIX YacTo OINpeesisieTCsl SKCTpa-
JIMHTBUCTUYECKUM KOHTEKCTOM (HE CTPYKTYypOH KOM-
MIOHEHT), OTHOCHUTCS K ITPO0OJIeMe ICHOTaTUBHOM CTPYyK-
TYpHI IpeIokeHus (S), OAHAKO Y)Ke Ha HallleM YpOB-
He aHaJM3a TpeOyeT NCUUCTICHIS CHHTAKCHYECKOH OMO-
HHUMMHH.

[Ipennoxenwne “Psmom ¢ moMoM, Ha Gepery, Mo ro-
poif, pociM KycThl” MOXKHO HOHATH Kak 1. psitoM c
JIOMOM U Ha 6epery, a IMEHHO 0] TOPOH, TI€ yTOUHS-
IOIIMHA 000pOT MO TOPOHf MOXHO OTHECTH Kak a) KO
BCEH COYMHEHHOM IPyIITe, TaK U 0) TOJIHKO K MOCIIEAHE-
My ee wieHy 2. pI0M C JJOMOM, a IMEHHO Ha Oepery,
a UMEHHO IO/ TOPOii, T.€. KaK BKJIFOYAIOIIee 1Ba yTOU-
HAOmUX 06opota. T.0. BO3HUKAIOT 3 BapHaHTa WieHe-
HUA U UHTCPIIPETAMNA CCTMEHTOB U X CBSI3CH.

“OH BHJIEN 0TI, pabOTAIOIIETo B caay cocena, CTa-
puka u Banro”. B aToMm npumepe HeoHO3HAUHBI (DYH-
KLU 00€UX 3aISIThIX: TIepBasi MOXKET OBITH JICBOH Tpa-
HUIIEH 000CO0IEHHOTO MPUIACTHOTO 000POTA WITH KE
COUYHMHATH CJIOBA OTIIa U cocela. Bropas 3amsras Mo-
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JKET, COOTBETCTBEHHO, OBITH MPaBOii TPaHULICH ITpHYa-
CTHOTO 000pOTa HITH YK€ COUMHSTH CJIOBA COCE/Ia U CTa-
puka. KoHeuno xe, oTiia 1 cocesia CIrydaifHO COBIIATIN
10 POy, ¥ TIpM 3aMeHe Ha paboTaromIyIo B Caay MaTh
HEOJHO3HAYHOCTH Hcue3aeT. Ho mpu 3amene Ha pabo-
TaIOIIETO B cajay cocena OpaTta BOZHUKACT JOTOIHU-
TeNbHO (BHYTPH IPHYACTHOTO 000POTa) BO3MOXKHOCTh
HEOHO3HAYHON MHTEPIPETAIINH CBSI3H: TO M "BUIET
oTma u Opara, paboTaromiero B caay cocena'’, To Ju
"BUIEI OTIIA U cocea Opara, paboTaromiero B camy .

O'—IeBI/I}IHO, YTO MaKCUMAJIbHO I€CEMAaHTUKAJIN30BaH-
HBII aHAJIU3 TeKCTa, 00JICTYarOIIHi MTOMOJIHEHHE CII0-
Bapeil ¥ yBeNMYNBAIONNH OBICTPOJCHCTBUE CUCTEM, HE
IIPOCTO COXPAHAET CBOM NPUKIALHON uHTEpec. Eciaun
3aj[a4y aBTOMaTHYeCKOTr0 MOP(OIOTHYECKOTO aHAIHU-
3a B IpUHIMIE (TIOCTIe MosBIeHUs cioBaps A.A. 3a-
JU3HSAKA) MOKHO CUMTATh PELICHHOM, Tak KaK CyIe-
CTBYET MHOKECTBO €TO peayin3anuii, mpobiaemMoii aHa-
JIU3a CJIAYIOIIETO - TOBEPXHOCTHO-CHHTAKCHYECKOTO
ypoBHs 4aie 3aHuMarorcst ad hoc B pamMkax pa3Horo
porna rTyOMHHO-CHHTAaKCHYECKUX M CEMaHTHYECKHX
HCCIIIOBaHUH, IPEAIONaraoX KOMIIBIOTEPHYIO pe-
anuzanuio (cp. Jleontsena 1996).

KomnbroTepusamus KyJasTypsl B IEJIOM TOPOXKAAET
HEO0XOTUMOCTb HCKATh ONTUMAIBHBIX PEIICHUH TPH-
KJIQIHBIX IMHTBUCTHYCCKUX 3a/1a4, B YaCTHOCTH 3a1a49U
CerMEHTaIH MPETI0KEHUS, SIBIISIONIEHCS HE0OX 0T~
MBIM OTaImoOM IMMOBEPXHOCTHO-CUHTAKCHUYCCKOI'O aHaJIU-
3a €CTECTBEHHOT' O TEKCTa, HEOOXOAUMBIM P JTF000M
€ro JaJbHEUIIeM HCIIOIb30BaHUH. 3a7a4a ONHUCAHUS
JTUHEHHOU CTPYKTYPBI MpeIoKeHus ( U Janee - TeK-
cTa), JIeXkKaIlas Ha CThIKe MOP(OIOIUH U CHHTAKCHCA,
ocTaeTcs MPaKTHYECKH HETPOHYTOH (€CIM He CUUTATh
pabot 20-30-neTHel 1aBHOCTH, HAMETHBIIINX BO3HUKA-
IOIIHE 3/1eCh MPOOIEMBI, KaK, HaIpuMep, mpooieMy
CHUHTaKCUYECKHUX HEOHO3HAIHOCTeH - lopranckas 1967
Wi ipo6siemy npoexktuBHocTH - Llpeitnep 1971, I1a-
nydesa 1971).

Ipennaraemast paboTta paccMaTpUBaeT 3Ty 3a/1a9y Kak
OTJIEJIbHYIO 00J1aCTh UCCIIEIOBAaHNS | CTAaBUT LIENbBIO
TIOHATH, CKOJIb 1aJICKO MOYKHO IPOJABUHYTHCA B ITOBEP-
XHOCTHO-CHHTAKCHUYECKOM aHaln3e 6e3 oopaieHus K
ceMaHTHKe (10 KpaifHel Mepe, K JIEKCHYECKo), T.e.
UCIIONB3YS JIIS aHAIN3a MOP(OIOTHUECKHE U JINHEH-
HO-KOMOMHATOPHBIE XapaKTePUCTUKU TEKCTa

NMIunuTHO 11000€ ONMKMCaHUE S3bIKA, B TOM YHCIIE
1 Ha YpOBHE (POHOIIOTHYECKOM, HEe 00X0AnTCS Oe3 nc-
II0JIb30BAaHUS CEMAHTHUKHU. HpI/I 3TOM CTCIICHb CEMAaH-
TUKAJIN3AIUN ONTICAHNS OIIPEIeTsIeTCsl He0OXOqMMOC-
ThIO OKCIUITMITUTHO BBOAUTH CEMAHTHYCCKUEC IMapaMeT-
pol. CTerneHb TpaMMaTHIHOCTH MOJIETH (aJITOPUTMOB)
"00paTHO MPONOPIMOHANIFHA" CTETIEHN MHANBU LY aJTH-
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3anuK ceMaHTH4eckoit nudopmanuu. [Tomumo Mop-
(hoorMUecKnX XapaKTEPUCTHK B HAIIEH CHCTEME UC-
MOJIb3YeTCs MpocTelias rpaMMaTHdecKas MOJAeIb
yHOpaBiIeHUs (HE JIGKCHKaIM30BaHHAs, 3aJaromas yi-
paBJIeHHE C TOYHOCTHIO JI0 Ma/IeXkKa UITH YaCTH PeUn) U
HEKOTOPbIE MPOCTEHIIINE CEMaHTHYECKHE KITaCChI CIOB.

Orta pabora nnpeacraBiseT co0oit pa3BuTHE "IpeBHE-
ro", BO3HUKIIIETO Ha 3ape MPUKJIaIHON JINHTBUCTHKH,
HarpasiieHus pador, riae ad hok crpounuck aaropurt-
MBI aHaJIN3a npeokeHns. Harra ciucrema, n3Havgasib-
HO B HEKOTOPOM CMBICTIE TaKas ke "aaxokoBas', mpea-
T0J1araeT BO3MOKHOCTB PabOTHI C €CTECTBEHHBIMHU TEK-
CTaMH Ha PYCCKOM SI3BIKE M UMIUTUIIUTHO COACPKHT
3NIEMEHTHI IPaMMaTHKN KOMOMHATOPHBIX BO3SMOXKHOC-
Teil MOBEpXHOCTHO-CHHTAKCHYECKUX CTPYKTYP, CyILle-
CTBEHHBIC IS pelIeHHs IPOOJIeM 3TOT0 YPOBHS aHa-
nm3a.

TexkcT, mopoxkaaemMblii B Ipoliecce peueBoit JesiTelb-
HOCTH, MIPOTEKAaromieil BO BpeMEHH U IPOCTPAHCTBE,
¢usnuecku omHomepeH. Ilpemnoxkenne - TMHEHHO-
YHOpPSIIOYEHHAs OJAHOMEpHAsi CTPYKTypa - SBIISCTCS
0TOOpaXCHNEM HEKOTOPOH CIIOKHO OPTaHU30BaHHON
MOACTPYKTYPBI MEHTAIFHOT'O IPOCTpaHCTBA. basucHbIe
"MPOCTHIE KOMITOHEHTHI", COCYIIECTBYIOIIUE B CO3HA-
HHUH 1 HAXOJSIIIHECS B CIIOKHBIX KOHTEKCTYaJIbHBIX OT-
HOIICHHSX, MAaHU(ECTUPYIOTCSI CTPOTO YIOPSA0UEH-
HOM 10CJIeZI0BATENIbHOCTHIO CErMEHTOB (()parMeHTOB)
TIPeATI0KEHHS.

[Ipu 3TOM B IETIOYKY POCTHIX MPEATIOKECHNHN, CITy-
KAIX KOCTSIKOM JIMHEHHOM CTPYKTYpsI ([B-cerMeHToB),
BCTaBIISAIOTCS - B (hOpMe NPUIATOUHBIX IPEIT0KEHUH,
JIeeNTPUUIACTHBIX 000POTOB, 000COOIEHHBIX COTIACO-
BaHHBIX ONpEICTICHUH, BRIPAKEHHBIX MPUYACTUSAMH,
MIpUIIaraTeIbHBIMHI, CYIIIECTBUTEILHBIMH, U JIP. - 3aBH-
CHUMBIE CETMEHTHI (Ol-CETMEHTHI). B HUX B CBOIO Oue-
peIb MOTYT OBITh BCTaBJICHBI IPYTHE NOAYHMHEHHBIE UM
CerMeHTHI U T.I. BO3HUKAIOT pa3phIBBI, IIETIOYKH CO-
TIOMYMHEHHBIX KaK [3-, TAK 1 0,-CETMEHTOB, IIETIOYKH CO-
MOAYMHEHHBIX WJIH IIOCTIEZI0BATENBHO CBI3aHHBIX a-CeT-
MEHTOB.

[Ipennaraemast ciuctema SBISIETCS MOMBITKOH CTPO-
UTH aHAJH3 TIPEATIOKCHNS, MUHUMHU3HPYS CIIOBapHBIC
CpEJICTBa U ONHUPASICH HA BRICOKYIO HH()OPMATHBHOCTD
rpaMMaTHYeCKOTro KOHTEKCTA - TOPsIIKa CJIOB MPEI0-
’KEHHS Ha PYCCKOM SI3bIKE B UX KOHKPETHOM Mopdo-
JIOTHYECKOM TPECTaBICHUU. DTy MOJEIb aHaJIn3a
MOKHO paccMaTpUBaTh KaK CUHTAKCHUC JIMHEWHOU
CTPYKTYPHI IPEITIOKECHUS.

CoOCTBEHHO CErMEHTAIIUH PEIIECTBYET OJIOK ABYX
ANTOPUTMOB, UPE3BBIYAIfHO 3HAYMMBIX B XOJI€ aHAIM3a
(B UaCTHOCTH, TIPH AaHAJTN3E COUNHEHUS ). DTH AJITOPUT-
MBI CTPOSIT CHHTarMaTHYECKHE CBSI3H, OTIPEICIIAIONTIE



MIPOEKTUBHEIE, HO HE BRIWICHSIEMbIE 3HAKAMHU TPEIH-
HaHuUs (parMeHThl NPEIUIOKEHUS: TTOCTPOSHHUE MPEI-
JIOXKHBIX TPYTIII C JIIOOOH CTPYKTYPOH BIOKEHUH MEXK-
Iy TIPEJIOTOM U CYIIECTBUTEIBHBIM-CITyTOI0 U aHAJIN3
HE000COOIEHHBIX COTTIACOBAHHBIX OTIPE/IENICHHI B TIpe-
TIO3UIUH K XO35TUHY C TIOOBIMU BCTABICHUSIMHU JIFO00#
DTyOWHBI (IBJIEHUS BCTAaBICHUI Ha YPOBHE BHYTPHCET-
MEHTHBIX CTPYKTYp oTMeueHbI XoMmckuii 1972). Hampu-
Mep, HaJ IIMPOKO PAaCKUHYBILEHCS Tepe/t BO3BHIIIAIO-
IIMMCS Ha HETYCTO 3apOCIIIei IeCOM rope 3aMKOM I10-
JISTHOM.... , ... IPOPa0OTaBIINH HEACTIO KAHUKYJ HH)Ke-
HEPOM CTapuK... U T.II.

[Tepsas nporieaypa COOCTBEHHO CETMEHTAITUH - OTI-
peneseHne O-3aIsAThIX - JIEBBIX TPAHUI] Ol-CETMEHTOB
(oTpe3koB S, B KOTOPBIX €CTh "cerMeHTo-00pazyromue"
CJIOBA : TOTYNHHUTEIBHBIE COIO3BI, IeCIPHYIACTHS, 000-
co0sieMble PEUIOTH U T.I1.), HanOosiee HaJleXKHBIX OIle-
paTopoB WiIeHeHus (¢ 00paIeHneM Kak K IOIIporpam-
MaM K aJiTOpUTMY OIpeAeICHNS JICBOU IPaHUIIBI 000-
COOJIGHHOTO COTJIACOBAaHHOTO OTIPE/ICICHUS C BEPIIH-
HOM - IPHYACTHEM WM ITPUIIaraTelbHBIM U K aJITOPUT-
My aHanM3a counHeHus ). Ha crnexyromeM stane oHM
OyIyT CIIy’KUTh HaM OTIPaBHBIMHU TOUKaMH P TIOUC-
K€ MIPaBBIX IPAaHHII Oi-CETMEHTOB.

Bropoii aTamn aHanu3a BIOKEHHBIX CETMEHTOB - AJIT0-
PHUTM IOMCKA TIPaBO¥ TPAHUIIBI Oi-CETMEHTa ¢ oOpariie-
HHUEM K alTOPUTMY aHaJIN3a COYMHEHHs. [[BUrasce no
Ol-CETMEHTaM B S crpaBa HaJleBO (T.€. OT caMbIX "TTy-
OG0KuX" BIOXKEHHI ), MAKCHMAJIBHO YIUTHHHSEM KasKIbIi
OuYepeHOM O-CeTMEHT: JBUTAsICh OT €0 JIEBOH rpaHu-
1161 (O-3a1ITOM ) HAIIPaBO, aHAMU3UPYEeM (QYHKITUIO KaXK-
JIOH ouepeTHOM 3armsITOl, 00pamasch Ipu ONpeIeIeH-
HBIX YCJIOBHAX K aJITOPUTMY aHAJIN3a COYMHEHHUH ( ..0H
II1e1, BIVISIBIBAsICH B OKPYKAIOIIHE €ro IepeBhs, Kpac-
HEIOINe KYCTHI, CTPaHHBIE 00J1aKa, KPY>KE€BO JIUCTBEI,
MIPSIMO U TIPSMO. ).

[Tocne onpeneneHuss rpaHUI] O-CETMEHTOB MBI I10-
Jy4yaeM BO3MOXKHOCTb, HCKJIFOUMB MX U3 pacCMOTpe-
HUS, IEPEUTH - C yIETOM Pa3phIBOB - K aHAH3Y [3-cer-
MEHTOB.

B ocHOBe aHanM3a IETTOYKH ""COUNHEHHBIX ' IPOCTHIX
MIPEAIIOKEHHUH, COCTABIIAIONINX AaHATU3UPYEMOE CITOXK-
HOE, JIOKUT aHAJIN3 COYMHEHHUS TIPETUKATOB, B XOJIE KO-
TOPOTO OTIPENEIAIOTCA CKa3yeMble U MoIexanme (B
vX "IIKOTHHOM" IOHUMAHHH).

Jlanee mpoBOANTCS TOTONHUTENbHAS CETMEHTAIHS
[0 COI03aM COMOJYMHEHHBIX ({-CETMEHTOB OJHOIO
THTIA, 3aTEM - BHYTPUCETMEHTHBII aHaJIH3 COYMHEHUS
Ha YPOBHE COIO3HOT'0 BHYTPHUCETMEHTHOT'O COYNHEHUSI.

[Tocie anropuTMOB CErMEHTAITNH JODKHBI paboTaTh
AITOPUTMBI IIOCTPOCHUS BHY TPUCETMEHTHBIX CHHTAr -
MaTHYECKHX CBsI3€H, TOUCK KOTOPBIX BeChMa o0erya-

€TCs TEM, YTO BO MHOTUX ClTydasaX IOMUMO I'paHHI] CET-
MEHTOB y’K€ HaliIeHbI UX "TJIaBHBIC YJICHBI"' U BCE CO-
YMHCHHBIC I'PYTIIIBI, TOXKE BEIYWICHAIOIUE IIPOCKTUBHBIC
OTpE3KH (3TO CBOMCTBO COUMHEHUsI OTMeueHO B [1ay-
yepa 1971).

B Hacrosiee BpeMs CyliecTByeT mporpaMmmHas pe-
aJi3anus 3HAUUTEJILHON YaCTH AJITOPUTMOB CUCTEMBEI,
JCMOHCTPHUPYIOIIAasA KaK IMHI'BUCTHYCCKYTO, TaK 1 IIPU-
KJIaHy0 3 (EeKTHBHOCTH HAWICHHOMN CTPATETHH.

JluneiiHas CTpyKTypa MpeIoKeHus S eCTeCTBEHHO-
TO SI3BIKAa COCTOHT M3 MHOXKECTBA CIOBO(OpM

S={W,W,,...,W } tne kaxnas cnoodopma ss-
JIACTCSI MHOXECTBOM MOp(bOJ'IOFI/I‘-IeCKI/IX OMOHHMOB

W, ={H,H2,....H }. Takum o6pazom, mpemnoxe-
HHE MOXKHO IMPEACTaBUTH KaK YIIOPAAOYCHHYTO IIETI0Y-
kyonementoBS'={E ,E_,....E ..., Enp}, TJIe TIepBBIi
MHJIEKC DJIEMEHTa COOTBETCTBYET HOMEPY CII0BOGOp-
MBI B IIPEIOKEHUH, @ BTOPOH - HOMEPY MOP(OJIOTH-
YECKOTO OMOHUMa ciIoBO(opMEI. IlepBoHaYaIBHBIH
STal CHHTaKCHYECKO CerMEeHTaIlui HaYuHaeT pabo-
TaTh C TUHEHHBIM MpeicTaBieHneM S. [Ipu moctpoeHnn
CUHTArM 1 IOMCKE NPEINKATOB IMMPONCXOIUT AKTUBU3AIIHA
OMOHFMOB, B pe3yJIETaTe Yero BOSHUKAIOT CMEIIIaHHBIE I1e-
nouku Tina S" = {W , Ezj, W,..., Enp} . CymiectByer quHa-
MHMYECKH TonoHsieMbIii crmcok L= {S",S" ..., S" }, aktu-
BU3a1s1 HOBOI'O OMOHUMaA SABJISICTCS CO6I)ITI/IeM, KOTO-
PO€ BBI3BIBAET MOTONHEHHE CrUCKa. Kaxpii 8" comep-
JKUT MUHUMAJIBHOC YN CJIO CHHTArM, HeO6XO}II/IMBIX JIA
nanpHenmen cermenranu. CHHTaKCHYeCKast CETMEH-
Taus TPOBOAUTCA IJIA KAXXI0I0 3JIEMEHTA CITMCKa L N
cobupast pa3opBaHHbIC BIOKCHHSIMHE O, U [3 CCTMEHTHI.
[peanoxxeHue npencrapisercs B BUAe rpada, B y3iax
KOTOPOT'O HaXOIATCA CCTMCHTEI, a pe6pa SIBJIIAKOTCSI CBSI-
3SIMH M@y CETMCHTaMH, TaKO# rpad) MOXKHO Ipe/-
CTaBUTh Kak MHOeCTBO y3110B ST = {Segm , Segm,, ...,
Segm },tne Segm,  S". Kaxpii S", u3 crincka L npe-
oOpasyercs B MEHO)eCTBO rpados 8" = {ST ,ST,, ...,
ST_}; HEOMHO3HAYHOCTh MHTEpIpETanuii S" 06y CIIoB-
JICHA BO3BHUKHOBCHUEM CUHTAKCHYCCKON OMOHHUMUU.

[Tocne Toro, Kak MpoaHaIM3UPOBAHBI BCE HIIEMEHTHI
CITMCKa L, MBI ITOJTY4a€M MHOKECTBO BCEX BO3ZMOKHBIX
rpa)oB cerMeHTOB JJaHHOTO npenoxenus M = {ST,
ST,, ..., STq}; ITyTeM CpaBHEHUS U OIICHKH DJIEMEHTOB
M noiKHBI BRIOUPATHCS Ty UIINE CTPYKTYphl. MHOXe-
CTBEHHOCTb CHHTAKCUUECKUX MHTEPIPETALIMI 3a4acTyI0
ONpEIEISAETCS €CTECTBEHHON CMBICIIOBOM OMOHUMHUEH
B IIPEIJIOKEHNH, KaK 3TO OBIIO ITOKA3aHO Ha BBILICTIPU-
BEICHHBIX IIpUMeEpax. YKe Ha 3TOHM Touke BEIOOpa OT-
CEKaCTCs 4aCTh aKTUBU3UPOBAHHBIX MOpd)OIIOFI/I‘IeCKI/IX
oMOHUMOB. [locrie 3aBepiieHns cerMeHTaIuy BO3MOXK-
HO TIPOBEACHUE TOJHOTO CHHTAKCHYECKOTO aHalIn3a
BHYTPHU NPOCTBIX CUHTAKCUYCCKUX CANHUILL, KAKOBBIMU
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SIBIISIFOTCS O, ¥ [3 CETMEHTHI.

MeTo/1 aKTHBH3ALI OMOHUMOB U aITOPUTM CHHTAK-
CHYECKOH CErMeHTaIMU O3BOJISIFOT COKPATHTh YUCIIO
OMOHHUMHYHBIX CTPYKTYp MpPEAJIOKEHHS 1 H30eXaTh
JIEKapTOBOTO ITPOHU3BEICHUSI OMOHUMOB. [losryueHHast
CTPYKTypa CErMEHTOB - IOMHMO TOTO, YTO OHa CYIIle-
CTBEHHO o0JIerJaeT 3ajaqy JalbHEeHIIero CHHTaKCHIec-
KOT'O aHAJIN3a - MOXKET, Ia’ke 0e3 MOTHOTO TOCTPOCHUS
CHHTaKCHUYECKHX CBSI3€i, OBITh HCTIONB30BaHA B Pa3iiny-
HBIX 33/]a49aX aBTOMaTH4YECKOT0 aHaIn3a TeKCcTa (TIOUCK,
AHHOTHPOBAHHME U JIP. ).
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CUCTEMA PYCCKO-AHITIMMCKOIO U AHIMO-
PYCCKOIO MALLMHHOIO NEPEBOOA RETRANS B
2000 T.

I.T. benoHoros, B.C. Eropos, 0.l 3eneHkos, A.l.
HoBocenos, An-gp A. Xopowwunos, An-cen A.
Xopowwnos, A.H. WorunH

BUHUTU

RETRANS MACHINE TRANSLATION SYSTEM FROM
RUSSIAN INTO ENGLISH AND FROM ENGLISHINTO
RUSSIAN IN 2000

G.G.Belonogov,V.S.Egorov, Y.G.Zelenkov,A.P.Novoselov,
Alex.A.Khoroshilov, Al.A.Khoroshilov, A.N.Shogin

B BUHUTU PAH pazpaborana cucrema aBTOMaTH-
YeCKOro (MaIlIMHHOTO) MEePEBO/a OTUTEMATHIECKUX
TEKCTOB C PyCCKOTI'O 513bIKa HAa aHIJIMICKUM U C aHIJIUIC-
Koro s13bIKa Ha pycckuii (cucrema RETRANS). B ocno-
BY IIOCTPOCHUS 3TOM CUCTEMBI TI0JIO’KEHA IEPCIIEKTUB-
Hasi KOHIENIHs (Pa3eoIorniecKoro MalMHHOTO Te-
peBona, chopmynuporantas mpodeccopom I.I. be-
JIOHOTOBBIM B 1975 romy. CornacHo 3TO¥ KOHIIETIIINH,
OCHOBHBIMH E€MHUIIAMH SI3bIKA M PEUH CUUTAIOTCS HE
OTJICTIBHBIC CIIOBA, a (PPa3eosIOTHYECKHE STUHUITBI, BBI-
paKarollye MOHATHS U OTHOILICHUS MEXy ITOHATHS-
mu. Takol oIX01 MO3BOJISIET O0JIee TOUHO NIepeIaBaTh
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CMBICII [IEPEBOTUMOT0 TEKCTA.

MamuHHBIHA cI0Baph CHCTEMBI COIepXHT Ooree 3,4
MUJJIMOHA JIEKCUYECKUX eAnHUL. Cpeny HuX 2,8 MUJI-
JIMOHA SIBJIIOTCS CIOBOCOYETAHUSIMU JUTMHOM OT ABYX
10 17-T1 c110B. DTO camblii OOIBIION pyCCKO-aHTIIHIC-
Kuil (aHro-pycckuii) cinoBaps B Mupe! C rmomormipsio
cucreMbl RETRANS M0OHO nepeBOANUTh TEKCTHI IO
BCEM €CTECTBEHHBIM M TEXHUYECKUM HayKaM, a TAaKXkKe
10 DKOHOMUKE, TIOJINTHUKE U OU3HECY.

Cucrema RETRANS mosxet paboTaTh B cpeie orie-
pammonHbix cuctem MS DOS, WINDOWS 95, 98, NT u
UNIX (cereBas Bepcus cuctemsl RETRANS). CropocTs
MepeBO/Ia 3aBUCUT OT MOIITHOCTH HCHONIb3yeMoii OBM.
Ha I[13BM Ttuna PENTIUM npu paboTe B aBTOMaTH-
4yecKkoM pexxume oHa npeocxonut 100 cios/cex. (90
ABTOPCKHUX JIUCTOB B yac). Cucrema nocrasiseTcs Ha
CD ROM u nocne 3arpysku 8 9BM 3anumaer 150 Mb
MIaMSITH Ha )KECTKOM JIHICKE.

ITpu padore ¢ cucremoit RETRANS ee mosxHO mc-
MOJTb30BATh B IBYX PEXKUMAaX:

1) B aBTOMaTH4ECKOM PEKUME;

2) B AMaJIOrOBOM peskuMe. B mocriennem ciryyae ectb
BO3MOYKHOCTH BBIOMPATh PA3TUUHbIEC BAPHAHTHI TIepe-
BOJIa OT/ICJTBHBIX CIIOB M CJIOBOCOYETaHUI.

B teuenue psaa aer cucrema RETRANS ucnons3y-
€Tcsl B FOCYIapCTBEHHBIX yupexaeHusx Anruu, CILIA,
®pannum u Poccnn (BUHWTU, BHTULentp, Munna-
yKu 1 MUHOOOpOHBI) 1 B yacTHBIX pupmax. B BUHU-
THU ¢ ee NOMOMIBIO NEPEBEAEHO C PYCCKOTO S3bIKa Ha
aHmicKui 6omnee 40 KHUT.

At the VINITI of the Russian Academy of Sciences a
system of automatic (computer aided) translation of
polythematic texts from Russian into English and from
English into Russian has been developed. The basic
idea of this system is the conception of the
phraseological machine translation, formulated by
professor G.G. Belonogov in 1975. According to this
conception, as the main language and speech units
not isolated words but phraseological units, signifying
concepts and relationships between concepts, are
considered. Such conception makes it possible to
convey more strictly the meaning of texts to be
translated.

The machine dictionary of the system includes more
than 3.4 million lexical units. 2.8 million of them are
word combinations, consisting of two up to seventeen
words. It is the most powerful Russian-English
(English-Russian) dictionary in the world! By means
of the RETRANS system one can translate different
texts in all natural and technical sciences as well as on
economics, politics and business.

The RETRANS system can operate within such



operation systems as MS DOS, WINDOWS 95, 98 and
UNIX (in case of the network version of the system).
The translation rate depends on the capacity of the
computer used. When using a PENTIUM type
computer in automatic translation mode, the translation
rate exceeds 100 words/sec. (more than 2000 sheets
per hour). The system is supplied on CD ROM and,
after loading into the computer, it occupies 150 MB on
the hard disk.

The RETRANS system can be used in two translation
modes: in an automatic mode and in an interactive one.
In the latter case there is a possibility of selecting
different variants of translating equivalents of separate
words and word combinations.

For a number of years the RETRAS system has been
used in the state establishments of Great Britain, the
USA, France and Russia (the VINITI, the Ministry of
Science and Technology, the Ministry of Defense) and
in the private firms. At the VINITI with its help more
than 40 books have been translated from Russian into
English.

BOJNbLLIOW MONMUTEMATUYECKUIA AHIO-
PYCCKWW (PYCCKO-AHIMUACKUIA) MALLIMHHBIA
CNOBAPb

MO ECTECTBEHHbIM UK TEXHUMECKUM HAYKAM,
SKOHOMUKE U NOJNTUTUKE

IT. BenoHoros, An-gp A. Xopolwwurnos, An-cew
A.Xopowwnos, WU.J1. Edpemenko, E.FO. Peixosa, J1.1O.
l'ycbkoBa

BUHUTU

LARGE POLYTHEMATIC ENGLISH-RUSSIAN
(RUSSIAN-ENGLISH)

MACHINE DICTIONARY ON NATURALAND
TECHNICAL SCIENCES, ECONOMICS AND POLITICS
(DEVELOPMENT HISTORY AND CURRENT STATE)
G.G.Belonogov, Alex.Khoroshilov, Al.Khoroshilov,
|.L.Efremenko, E.Y.Ryzhkova, L.Y.Guskova

B Otaene nuarsucrnuecknx ucciaenosanuii BUHU-
TU PAH B Teuenue ABEHAAIIATH JIET CO34ABAJICS ITOJIH-
TeMaTUYEeCKUH aHTIO-PYCCKU (PyCCKO-aHTIIMHCKUIA)
MaIIMHHBIN CIIOBAPH 10 €CTECTBEHHBIM M TEXHUUECKUM
HayKaM, DKOHOMUKe 1 onuTruke. CocTaBlIeHre CI0Ba-
Pl Ha4aJI0Ch CO CTaTUCTHYECKOI 00pabOTKM MaccuBa
TTOMCKOBBIX 00Pa30B JOKYMEHTOB, M3BJICUCHHBIX U3 023
nanaeix BUHUTH. B pe3ynbrare ObITH CO3/1aHBI 4ac-
TOTHBIE CJIOBAPH KJIFOUEBBIX CJIOB M CJIOBOCOUYETAHUI
10 TEMaTHYECKUM 00J1acTsIM, TIPEACTABICHHBIM B 3TUX
6a3ax naHHBIX. J{anee CIIOBHUKM YaCTOTHBIX CIIOBApeEi
ObUTH TIEpeIanbl B oTpaciieBbie oTaens BUHWUTU u tam
TSI KaXKI0TO PYCCKOTO TEPMHHA (CJI0BA UITH CIIOBOCO-
yeTaHus) ObUTH YKa3aHbl UX aHTIIMICKIE TIEPEBOTHEIE
SKBUBAJICHTHI. TakuM 0Opa3oM ObLT COCTaBIEH NIBY-

S3BIYHBINA c10Bapb 00beMoM Oomee 140 Thic. croBap-
HBIX CTaTEH.

JpyruM UCXOTHBIM MaTepHaIoM AJIS COCTABICHHUS
CIIOBApSI SIBUJIMCH 3aTOJIOBKH AHTTIOS3BIYHBIX JOKyMEH-
TOB M UX IIEPEBOJIBI Ha PyCCKUH SI3BIK, C/ICIaHHBIE CIIe-
[IUAJTMCTAMH I10 COOTBETCTBYIOIINM OTPACIIAM 3HAHUI.
Takue 3aroJ0BKH IINPOKO MPEICTABICHBI B 6a3ax 1aH-
Heix BUHUTU. ABTOpSHI OKIa1a M3BIEKIN 13 0a3 1aH-
HBIX 00JIee OIHOTO MIJIJTMOHA ITap 3arojoBKOB Ha pyc-
CKOM 1 aHITINHCKOM SI3BIKax ¥ ¢ ToMo1sio 9BM cocra-
BWJIY TI0 HUIM aHIJIO-PYCCKHE (PYCCKO-aHTITMICKHUE) CIT0-
BapH CJIOB U CJIOBOCOYETAHUIA.

[MTapannensHO ¢ COCTaBICHHUEM IBYS3BIYHOTO TIOJH-
TEMaTH4eCKOTO CIIOBaps Belach pa3paboTKa CHCTEM
pyccko-anruiickoro (RETRANS) u anmno-pycckoro
(ERTRANS) MamuHHOTO IIepeBOa, U Ha ONIpeeIIeH-
HOM JTarle MOMOJIHEHNE ITOTO CIIOBAPSI CTAJI0 BECTHCH
¢ oIopoi Ha cucTeMsl nepesoja. [1pu 3ToM ucnosns3o-
BaJINCh pa3iauuHble MeToAbl. Hampumep, 3aroaoBku
AHMIOA3BIYHBIX JOKYMEHTOB NEPEBOAMINCE C MOMO-
mpto cucteMbl ERTRANS Ha pycckuit s13bIK ¥ HX ITepe-
BOJIbI CONIOCTABIISINCH € IEPEBOJAMH, PAHEE BBIMOII-
HEHHBIMH KcHiepTamMu-pedepentamu. Eciu npu sTom
MIEPEBO/IBI CJIOB U CIIOBOCOYETAHMUH, CIeaHHbIe pede-
pEeHTaMH, OKa3bIBAINCH TOYHEE, TO OHH BKJIIOYAJIICE B
cioBapk. B cnoBaps BKIIIOUAIHMCh TakXKe HOBBIE ITepe-
BOJIHBIE COOTBETCTBHUS MEX/Ty CIIOBAMH H CIIOBOCOYE-
TaHUSIMH, KOTOpbIe OTCYTCTBOBAJIH B CJIOBape, HO CO-
JIep KaJIvCh B IiepeBoax peepeHTOoB.

JI71g TOnoAHEeHUs IBYSI3bIYHOTO MOJIUTEMATHYECKO-
TO CJI0Bapsi HOBBIMU MEPEBOJHBIMU COOTBETCTBUSIMHU
HCIOJIb30BAITUCH TAK)KE TOTOBBIE CIIOBAPH, COCTABIICH-
HBIE APYTMMH aBTopamMu. Ho ocHOBHBIM U Hanboiee
HAJEKHBIM HCTOYHHMKOM €rO MOIMOJIHEHUS CIIYKUIH
MIEPEBOAHBIE COOTBETCTBHS, IOJIy4aEMBIE B IIPOLIECCE
MepeBOa OPUTHHAIBHBIX PYCCKUX U aHTITUICKHUX TEK-
croB ¢ nomoreio cucteM RETRANS 1 ERTRANS. Oto
0Ka3aJI0Ch BO3MOXHBIM 0J1aroapsi Co31aHHBIM aBTO-
paMu JI0KJaia CIeHalIbHBIM IPOTPaMMHBIM Cpel-
CTBaM.

B pesynbrare k konity 2000 rofa aHIIo-pycckuit (pyc-
cko-aHruiickuit) cmosaps BUHUTU BeIpOC 10 00BC-
Ma 1,7 MmunnroHa cioBapHsIX ctateil. Hapsiny ¢ aBTo-
paMH CTaThU B €r0 COCTaBIECHUU IPUHUMAIIHN y4acTHE
MHorue una. Cpesn HUX HanOOoIBIINIH BKIIaJ BHECITH
E.I. dpyxununa, E.b. lynun, b.A. Ky3uenos, B.1.
Maxkapos, W.I1. Pei6akosa, E.A. Xopommosa u C.b.
YepHOHOT.

MH®OPMALIMOHHO-CTATUCTUYECKAA MOLEJb
B NMIMHMBUCTUYECKUX UCCNEAOBAHUAX

E.®. ebosa, J1.C. Jlomakuna, [.B. NNomakuH, A.3.
MaHkpaToBa

HwxHeropoacknii rocyaapCTBEHHbIA YHUBEPCUTET

INFORMATION-STATISTICAL MODEL FOR
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LINGUISTIC RESEARCH
E.F.Glebova, L.S.Lomakina, D.V.Lomakin, A.Z.Pankratova

The algorithm of statistical processing of the text is
offered which allows to construct original "portrait" of
its structure and to carry out identification and
classification of appropriate "portraits" by criterion of
the consent.

SI3BIK B Ipoliecce peueBoi e TEIBHOCTH BEICTy A~
€T B €70 KOMMYHHKAaTUBHO-00YCIIOBICHHOW CHCTEMHO-
CTH, B €IUHCTBE (DOPMBI, CoZiepKaHus 1 (PYHKIIMOHAIb-
HOTO Ha3HaueHUs TeKcToB. [locTpoeHne Takoi Moaen
A3bIKa TIOMOTAeT MOHATH, YTO MpaBHUJIa TPAMMaTHUKH
CYIIECTBYIOT KaK CPE/ICTBA YIPABICHUS KOMMYHHUKa-
THUBHBIM IIPOIIECCOM, KaK CPe/ICTBA MIOHUMAaHU U TO-
POXIEHHS pa3INIHBIX TEKCTOB, IOMOTAET OCMBICIIUTh
CHCTEMY S3bIKa HE TOJIBKO B CTaTHKE, HO U B AMHAMHUKE.

Mopenb CTpOUTCS Ha OCHOBE aHAJIM3a TEKCTa, KOTO-
PpBIi SIBIIIETCA NPOAYKTOM SI3bIKOBOM J1€ATENbHOCTH.
Kaxp1ii TEKCT OTpaXkaeT CTPYKTYpPy CBOETO HCTOYHH-
Ka, SIBJISIETCSI TUITUYHBIM JUIS HETO B [TIOTOMY I10 TeKCTY
MOJKHO OIICHUTH CTPYKTYPY SI3BIKA.

Hcnonp3yercst camast o01iasi MOAEIh CUCTEMBI, CO-
CTOSIIIAsl U3 HETPOU3BOJIHBIX AJIEMEHTOB (Mopdem,
CJIOB), KOTOpPBIE 00pa3yIoT MPOCTPAHCTBO dJIEMEHTAP-
HBIX COOBITHI. MHOXKECTBO COOBITHIT HA3BIBAETCS MTPO-
CTPaHCTBOM 3JIEMEHTAPHBIX COOBITHIA, €CITH BCE COOBI-
THS HECOBMECTHBI, T.€. HACTYIUICHHE OJHOTO M3 HHUX
HCKJII0YaeT BO3MOXKHOCTh HACTYIUICHHUS JPYTOTro,
00pasyroT MOJHYIO TPYMITy COOBITHIA, T.€. CyMMa Be-
posTHOCTell Bcex coOwITHil paBHa eauHuile. Jlroboe
cOOBITHE, KOTOPOE MOXKET OBITh 3a()UKCUPOBAHO B TEK-
CTe, OTpeeNsieTcsl KaKk COOTBETCTBYIOIIEE MO JMHOKE-
CTBO JIEMEHTAPHBIX COOBITHH. CTPYyKTypa CHCTEMBI
OTIpeieNnseTcst Kak COBOKYITHOCTh CTATHCTHYECKHX 3a-
BUCHMOCTEH MEXIY COOBITHSIMH.

[Ipennmaraercs aaropuT™ CTaTHCTUUECKON 00paboT-
KH TEKCTa, KOTOPBIH TO3BOJISET ITIOCTPOUTH CBOE0Opa3-
HBIN "TIOPTPET" ero CTPYKTYPHI U OCYIIIECTBUTH HJICH-
TUGUKAIMIO U KIACCU(UKAIIMIO COOTBETCTBYIOLIMX
"MOPTPETOB" 110 KPUTEPHIO COTIIACHS.

ANTOpUTM MHBapPHUAHTEH 10 OTHOIIEHHUIO K POJIOBO-
MYy ¥ HaITHOHAJILHOMY IPOUCXOKJCHHUIO A3BIKA, TIOPO-
JUBIIEMY JaHHBIN TEKCT ¥ TeM 0oJiee K 0COOEHHOCTSIM
CTHJIS aBTOPA, U, IOATOMY, HHIUBH Iy aJIbHBIE 0COOCH-
HOCTH s13bIKa 00HapY KUBAIOTCS B BHJIE OCOOCHHOCTEH
COOTBETCTBYIOIIETO "MopTpeTa TeKcTa.

B ominanie OT M3BECTHBIX METOJIOB CTATUCTUYECKON
00paboTku TekcTa [ 1] B paboTe mpeanaraercst Omuchi-
BaTh CTATUCTHYECKYIO 3aBHCHMOCTB MEXX/TY CIIOBaMH,
HaXOAALIMMHUCS B TEKCTE Ha JAHHOM PAcCTOSTHHUH, HE
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TOJBKO IIOCPEACTBOM YCIOBHBIX BEPOSITHOCTEH, HO 1 C
MTOMOIIIBIO B3aMMHOM MH(DOPMAITHH, YTO CIIOCOOCTBY-
et 6ostee 3¢ (heKTHBHOI KiTacCH(PUKAIIUH CIIOB.

AnTopuTM Kilaccu(UKAIK OCHOBAH Ha CIIEAYIOIeH
THIIOTE3€: UeM MEHbIIIe B3auMHasi HHPOPMALIUI MEX-
JIy COCETHUMH CIIOBaMHM, T€M OONbIIE BEPOSTHOCTD
TOTO, YTO JaHHBIE CJIOBA IPUHAUIEKAT OJJHOMY H TOMY
e KJ1accy.

WudpopmaroHHbIi "MOpTpeT” CTPYKTYpPHI TEKCTa
CTPOHTCS HAa MHOXKECTBE BCEX BO3MOKHBIX KOMOMHA-
U U3 ABYX CJIOB, HAXOZSIIIMXCS Ha 3aJaHHOM PacCTo-
SHUH JIpyT OoT Apyra. Kaxxayro KoOMOMHAITHIO U3 ABYX
CJIOB MOYKHO M300pa3uTh TOYKOH B I€KapTOBOI cHCTe-
Me koopauHart. ClioBa o Kax0i 13 KOOpAWHAT PacIio-
JIararoTcs B IOpsiIKe yOBIBaHMS UX BeposiTHOCTEl. Kax-
JIO KOMOHMHAITUH U3 ABYyX CJIOB CTaBUTCS B COOTBET-
CTBHE KOJIMUECTBEHHAs Mepa B3auMHOW nH(popMaIuu
MEXy STUMH CIIOBaMU:

e p(xi,yj) - BEPOSITHOCTD TOSIBJICHHS MAPHI CJIOB X1 1
yj, 1 ¥ j - HOPSIKOBBIE HOMEPA CJIOB Ha KOOPIUHATHBIX
0CsIX;

p(x)m p(yj) - 0e3yCIIOBHBIE BEPOSTHOCTH IOSIBICHUS
CIIOB B TEKCTE.

B kadecTBe O1IeHKH BEpOATHOCTEH OepeTcs OTHOCH-
TeNbHas 9acTOTa MOSIBIICHHS B TEKCTE COOTBETCTBYIO-
[IUX COOBITHIA.

CrnoBa, oOpasytolue JaHHYI0 KOMOMHAIIUIO, BHIOW-
paroTcs U3 OHOTO U TOTO YK€ MPEUIOKECHHUS, TOCKOIb-
Ky HpeIoKeHNe MPeICTaBIsIeT co00i anpHOpHYIO
M3BECTHYIO CTPYKTYPHYIO EIMHUILY 3bIKa, KOTOPYIO HE
CIIeyeT pa3pyLIaTh P aHAIN3E TEKCTa.

KaxxmoMy paccTOSIHHIO MEXIy CIIOBaMH COOTBET-
CTBYeT CBOH "TOpTpeT" CTPYKTYPHI TEKCTa, IPUIEM
CUHTaKcu4eckass (MH(POPMAaIMOHHAs) CBSI3b MEXIY
CJIOBAMH HE OIPEAETISCTCS OXHO3HAYHO PACCTOSHUEM
MLy CIIOBAMH ¥ MOYKET YBEITMYMBATHCS C €T0 YBEIH-
YEHUEM.

B pesynsrate 00paboTkH "MOpTPETOB", COOTBETCTRY-
IOIINX Pa3HBIM PACCTOSIHUSIM MEXK/Ty CIIOBAMH, MOYKHO
MOTYy4YHUTH O0JIee TIOAPOOHOE OTIMCAHUE CTPYKTYPBI TeK-
CTa C MOMOIIIBI0 Tpada.

Takum o0pa3om, mpeiaraeMslii aITOPUTM CTaTHUC-
THUYECKOI 00pabOTKH TEKCTA MTO3BOJISIET OIIEHUTD CTPYK-
TYpY sI3bIKa, TOPOJIUBIIETO JaHHBIN TEKCT Oe3 3apaHee
3aJJaHHOM IPaMMAaTHKH U TEM CaMBIM HJICHTH(PUITHPO-
BaTh TEKCT U SI3bIK.

Jlumepamypa:
1. CyxotuH b B. OnTrMu3aiioHHBIE METOBI HCCIIe-
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NH®OPMALIMOHHAA TEXHOIOIMNA YNAKOBKU U
FEHEPALIMM NOONPA®OB METOOOM
CYBCTUTYLIK
A.®. TopLukoB
WMHCTUTYT KOHCTPYKTOPCKO-TEXHONOrMYeCcKomn
nHdopmaTukn PAH
INFORMATION TECHNOLOGY OF PACKING AND
GENERATION SUBGRAPHS BY ASUBSTITUTIONS
METHOD
A.F. Gorshkov

The information technology of packing-unpacking
of the data about structure graphs is considered. This
process is reduced to construction of a tree not
isomorphic graphs. Area of applications: CAD-CAM,
chemistry, molecular biology, crime consultation,
genetic etc.

Bo MHOTHX 0051aCTSIX 3HAHUN UCTIOIB3YIOTCSI CTPYK-
TypHBIE OOBEKTHI, IPECTAaBICHHBIC MOCIISIMH B BUJIE
rpa¢os win noarpados. K takum obGmacTtsim 3HaHHHA
MOYKHO OTHECTH 3KOHOMHUKY, MaIllIHHOCTPOEHHE, 61o-
JIOTHIO, TEHETUKY, XUMHUIO, KPUMUHAIUCTUKY U T. 1.
MeTop! TeoprH rpadoB JAIOT UCCIIET0BATENSIM U ITPaK-
THUKaM MOIIHBIA U JOCTYIMHBIA HHCTPYMEHT IIOCTPOE-
HUS MOZIETIEH U pellieHus 3344 CTPYKTYPHOTO yIOpsi-
Jo4eHust 00bEKTOB. B ¢BS3M ¢ pa3BUTHEM COBpEMEH-
HBIX TEIEKOMMYHHKAIUI BO3HUKAIOT AKTYaJIbHBIE ITPO-
0r1eMBbI XpaHEHHS! B KOMITBIOTEPHBIX apXHUBax U Iepeia-
41 OobIINX 00beMOB HH(OpMaILH o ceTsim MHTep-
HET, a TaKkKe MpoOJIeMbl HACHTU(DHUKAIINN U KaTaJIOTH-
3allMM CTPYKTYPHUPOBAHHBIX OOBEKTOB Pa3IUIHOIO
MIPOUCXOXKICHUS, HAXOISIINXCS B JIEKTPOHHBIX apXH-
Bax.

IToctanoBka mpobaemsbl. B nanHo# paboTe paccmart-
pHuBaeTcs HoBast HH(OPMAITMOHHASI TEXHOJIOTUS pellie-
HUSI yKa3aHHBIX BBIIIE TPOOIIEM 11t 00BEKTOB, Pa3iIHy-
HOTO TPOUCXOXKICHMS, ITPEIBAPUTEIFHO Mpeodpa3o-
BaHHBIX B CBSI3HbIC HEOPUCHTUPOBAHHbIE rpadbl, MyITb-
turpads! win noarpader [1]. (B gansheiiniem s kpat-
KOCTH - rpadpl.)

B 3aBrucumocTH 0T pU3NUECKOTO CMBICTA TOH WM
WHON MozenH, GOopMHUPYEMOH ¢ rmoMomIsio rpados,
uccienoBaTenb (MM NPUKITAIHNK) UCTIONB3YEeT 00
rpad ¢ HoMe4eHHBIMU BEPIIHHAMH, JINOO HETIOMEUEH-
HBIH Tpad. B mepBoM ciyydae 11t XpaHeHHs 1 iepeia-
Y1 HHPOPMAIINH TOCTATOYHO MCIIOIb30BaTh MaTPHILY
CMEXHOCTH WJIM MaTpuiy BecoB rpada. [Ipu stom
nieHTHUKAIMS 00eCIeYNBACTCS C TOYHOCTHIO JI0 U30-
Mopduzma. OHaKO apayiedbHO TPOU3BECTH aBTOMA-
TUYECKYIO KaTaJIOTH3aIHIO B 3TOM CITydae HEBO3MOXK-
HO WIH, IO KpalHEeH Mepe, BECbMa 3aTPyIHUTENBHO.
Bo BTOpoM citydae (HemmoMeueHHbIH rpad) BO3ZHUKAeT
3aJa4a OTHICKaHHS BCEX HEM30MOPQHBIX rpadoB ¢ Mo-

CTOSITHHBIMH 3apaHee 33/IaHHbIMU YHCIaMH BEPIIMH U
pebep. M3BecTHBI acumnToTnueckne GOpMYIbl IS
YrciIa Hen30MOP(HBIX JICPEBbEB C N BepIIMHAMHE [3] 1
JUIS 9MCTIa HeM30MOP(HBIX rpadoB O6e3 neTels U Kpart-
HBIX pedep ¢ n BepIInHaMHU.

Nudopmanmonnas texuonorus. C HOMOIIBIO TIpe-
JIO)KEHHOH B TaHHOW paboTe MH(POPMAIIMOHHOW TeX-
HOJIOTHH, PEIIaeTcs 3a1a49a OTHICKaHUS HEU30MOP(HHBIX
rpagos (OHT'). [Tpu 5ToM rpadpl MOT'YT UMETh IETIIH.
Kparnocts pedep k>1. O603Ha4nM, Hariepe 3a/JaHHEbIe,
YHCIIO BEPIIUH - N ¥ YUCII0 pedep - m. [t pemeHus
TaKoM 3aa41 aHATTMUTHUECKUX (POPMYIT HE CYIIECTBYET.

WHdpopmannoHHas TEXHOJIOTHS PEIICHUS 3a7adu
OHI cBOANTCS K TOCTPOCHHUIO TaK HA3BIBAEMOTO Jiepe-
Ba (opmupoBanus HenzoMmopoHbix rpados (JJDHI).
J®HI" npencrasisier co00il MHOTOSIPYCHOE JepeBO,
pacryiee u3 kopHs. Kopraeoit yzen JIOHI naxoautcs
Ha HYJEBOM sIpyce U COACPKHUT MHPpOopMaIHiO 00
00BEKTE B BHJIE HEMOMEUYEHHOTO Tpada, HHHOpMaIHIO
0 KOTOpOM TpeOyeTcst Mpeodpa3oBaTh ¢ IEIbIO MOITY-
YEHUS CIEAYIOIINX PE3YIbTATOB!

¢ KOMIIaKTHOE IpeJicTaBIeHHe 00BEKTa, yI0OOHOE
JUTSL XpaHEHHS! MM TIEPECHUTKH;

¢  TIOJHBIA HaOOp CreHepHpPOBAaHHBIX HEU30MOP-
(HBIX TpadoB, TO €CTh 00BEKTOB, MOPOXKICHHBIX 00BEK-
TOM, HAXOAAIIIMCS B KOPHEBOM Y3JI€;

¢  CTPYKTYpY AaHHBIX B BUJE BEKTOpa, oOecredn-
BAIOIIETO ITOMCK HHTEPECYIOIIETO HAC 00BEKTA, a TaK-
K€ er0 UACHTU(UKAIIIO C TOYHOCTHIO JI0 H30MOphH3-
Ma.

Crnenyrommii sipyc JIOHI nmeeT mopsiikoBBIit HOMEp
1 1 Ha3bIBaeTCs (PyHIAMEHTAIBHBIM sipycoM. DyHa-
MEHTAJIFHOCTb [IEPBOTO SIPyca 3aKII0YaeTCsI B TOM, UTO
OH JIOJDKEH MPUCYTCTBOBaTH B 1r000oM JIDHI, He3aBu-
CHMO OT 00JTaCTH 3HaHUH HCCIIETyeMOro 0OBEKTa U €T0
npoucxoxaeHus. Kaxxapiit y3en nepBoro sapyca npea-
CTaBJsieT co00i BEKTOp MOABIKHBIX cTemeHeil [4] Tex
rpadoB, KoTopble OyayT (GOPMHUPOBATHCS HA MTOCIIEY-
IOIINX spycax. PaccMOTpUM BEKTOp MOJBMKHBIX CTe-
neHen

D= (511 52) 53)"') 6n+1)

e
0;

- KOMITOHEHTa BEKTOPa MOABWKHBIX CTEIICHEH,
paBHas KONUYECTBY BEPIINH B UCKOMOM IMoArpade co
CTETICHBIO, PABHO 1.

[ocnenyromue sipychl, HAYMHAS CO BTOPOTO M KOH-
Yasi CaMbIM HH)KHHUM, Ha3bIBAIOTCS MPUKIIATHBIMU SIPY-
camu. [IpuxanHsie sipycsl GOPMHUPYIOTCS C TIOMOIIBIO
ANTOPUTMOB, PEATHU3YIOMNX (U3MUECKUI CMBICI CO-
OTBETCTBYIOIINX OOBEKTOB, 3aBUCSIINX OT 00JIaCTH €T
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npuwioxeHus. OyHaaMeHTanbHbIN SIPYyC ABIAETCS UH-
BapHUaHTHBIM OTHOCHUTEIBHO MPOUCXOKICHUS HCCTIEY-
eMbIX 00BbeKTOB. PaccmoTpum mporiecc hopmupoBa-
Hus neporo spyca APHI" 6onee noapoOHO.

dopmupoBanue QyHAaMEHTAIBHOTO sipyca. Teope-
THUYECKON OCHOBOW BBIYUCIUTEIBLHON CXEMBI IOCTPOE-
Hus nepsoro spyca JJOHI sBigercs cienyomas Teo-
pema [4].

Teopewma. [Tycts G(V,E) - HeopreHTHpOBaHHBIH Ipad;
TOTJIa MapaMeTphl N,M UCKOMOTO MoArpada U KOMIo-
HEHTBI BEKTOPA ITOIBIKHBIX cTereHel (1) cBsI3aHbI Mex-
Iy co0oii cucTeMoit Tno(aHTOBBIX ypaBHEHUH

n+l1

Zlié‘i:2m'

[JanHas Teopema gaeT K04 K (POpMUPOBAHUIO y3-
J0B niepBoro sipyca JJOHT.

Pemast cucremMy 1roQaHTOBBIX ypaBHEHHH, IOy da-
€M HEKOTOPOE€ MHOXECTBO AOMYCTHMBIX PELICHHH,
KaK/10€ M3 KOTOPBIX CTAHOBHTCS Y3JIOM (pyH/TaMEeHTaNIb-
HOTO sipyca, SBIstsich BeKTopoM (1). [Tpu 3ToM KakabIid
y3€eJ HEPBOTO SIpyCca CTAHOBUTCS y3JIOM-IIPEAKOM AT
npuKIagHbeIx sspycos JJOHI.

OpHaKo BeCbMa aKTyaJIbHBIM CTAHOBUTCS BOTIPOC O
CYIIECTBOBAHHH METOa MITH AITOPUTMA PEIICHUS OITH-
CaHHOM B TEOpEME CUCTEMBI TMO(AHTOBBIX yPaBHEHHH,
TIOCKOJIBKY CYIIECTBYET Ipo0iieMa pa3peIuMOCTH O
HOPOJHBIX ANO(AHTOBBIX YPAaBHEHHH B IIEJIBIX YUCTAX
[5, 6, 7]. Cienyet 3ameTuTh, 4To NHO(GAaHTOBEI ypaBHe-
HUSI TEOPEMBI He OTHOCATCS K BUAY ax+by=1 nim
ax2+bxy+cy2+dx-+ey+f=0, mo3TOMy YHCITO peIICHII He
MOXET ObITh OeckoHeuHbIM [8]. Pemenne nuodanro-
BBIX YPaBHEHHUI TEOPEMBI BBITTOTHIETCSI METOIOM ITPO-
CTOTrO Iepedopa ¥ UMEET TPYIOEMKOCTh, HE ITPEBbIIIa-
rorryto O(n3), e n - 9YMCIIO cIaraeMbIX B ypaBHeHUH. B
SKCIIEPUMEHTAIFHON MPOTpaMMe HCIIONB3yeTCs I0-
YJIEHHOE BRIYUTaHNE TIEPEMEHHBIX Ha IIEPBOM IIare ¢
MTOCIIETYIONINM NepedOPOM JIONTyCTUMBIX 3HAYECHHUH
nepeMeHHbIX. Pean3oBaHHBIN B IPOrpaMMe alnropuT™
HMEET BIIOKEHHBIM LIUKI BTOPOT'O MOPSIIKA, B KAXKIOM
13 KOTOPBIX OCYIIECTBISIETCS ITEpedop JOMYCTHMBIX
3HAUECHUH C OTCEUECHHUEM PE3YNIBTAaTOB, HE SIBISIOIUXCS
nensiMi. Kpome Toro, HeoOXoMMo UMETh BBULY, UTO
OTCYTCTBHUE NETENb M KPATHBIX pedep B HCCIIEAYEMBIX
rpadax o3BOJISIET CHU3UTh YHCIIO0 KOMIOHEHT B BEKTO-
p€ MOABUKHBIX CTEIEHEH 10 BEMMYUHBI n-1.

[Mopsimox ¢yHKIMOHUPOBaHUST UHPOPMAIIMOHHOM
TEXHOJIOTHH. [IOTTyCTHM, YTO HEKUH 00BEKT ITPEICTaB-
JIeH JIByMS ITapamMeTpaMHu rpada: YuciIioM BEpIIMH N 1
yuciaoM pebep m. Ha mepBom stame dpopmupyercs
¢dynnamenransHbli spyc JIOHI B Bune Habopa BexTo-
POB IOJBMXKHBIX cTeneHel. C OMOIIbIO alTOPUTMOB,
peanu3yromux GU3HIECKUH CMBICT KOHKPETHOTO MpH-
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JI0XKeHHA, HOpPMUPYETCS YUCIIO MOAICPEBbEB, PABHOE
YHCITY Pa3INYHBIX BEKTOPOB MTOIBIKHBIX cTeTeHeil. B
Ka)KJIOM BUCsTYEeM y31e Beex mozaepeBbes JJOHI chop-
MHPOBaH KOHKpPETHBII HenzoMopdHsIii rpad, ucuep-
MBIBAIOIYI0 MH(OPMAIIUIO O KOTOPOM HEO0OXOIUMO
npeoOpa3oBarh B TAKOE KOMITAKTHOE HPE/ICTABICHHE
(ymakoBarb), KOTOpO€ 3aHUMAET CYIIECTBEHHO MEHb-
it 00beM namsaTu. B ynakoBaHHOM Buje nH(OpMa-
IIUS1 TOJKHA 00ecTIeYnBaTh BO3SMOKHOCTh aBTOMATH-
YEeCKOW KaTaJoTH3aluKi U HICHTH(UKAIMKN 00bEKTa,
HMHTEPECYIONIEro nonb3oBaresisi. OTHOBPEMEHHO KaTa-
JIOrOM, UICHTU(HUKATOPOM H YITaKOBaHHBIM (hOpMaTOM
SBJISIETCS BEKTOP, KOMIIOHEHTaMH KOTOPOTO SBIISFOTCS
HOMEpa y3J70B-ChIHOBEH, TOPOXKTACMBIX Y31aMHU-OTI{a-
MH B [IOPSAIKE CJICJOBAHUS TOKOIIEHUH, HAYWHAs OT KOp-
HEBOTO y371a ¥ KOH4Yas BucsauM. [1o cymiecTBy moiy-
YCHHBIN BEKTOP MPEACTaBISIET cO00 myTh (pathname)
noctyna k Bucsiuen sepiinne JJOHI u conepxut unc-
JI0 KOMITOHEHT, paBHOE YHUCITy SIpycOoB aepera. Hampu-
Mep, At rpada ¢ n=2000 1 m=8000 IDHI, coneprxa-
IIee MATh ApyCcoB 00a1aeT K03 PUIIMEHTOM yIIaKOB-
ku paBHbIM 1/2000. YTo 03HaUaeT SKOHOMHIO TTAMSITH
MIPY XpaHEHUH U CHIDKCHHUE 3aHATOCTH KaHAJIOB CBSI3U B
2000 pa3. IIpumepom mogo6HOTO BekTOopa (yrnakoBaH-
HOTO KJto4a) MoxeT ObITh Takoit P=(10, 7, 14, 8,23), e
MOPSAKOBBIN HOMEP KOMIIOHEHTHI paBEH HOMEDY SIpy-
ca JI®HI, a uncnoBoe 3HaY€HHE KOMIIOHEHTHI COOT-
BETCTBYET NMOPSAAKOBOMY HOMEPY y3J1a Ha JAHHOM SIpy-
ce. Pazymeercs, 3a Takoe "cxatue" nHGOpPMAIIUIH IPH-
XOAWTCS IJIATUTH TOTIOTHUTEIFHBIM PACX00M MAIIHH-
HOTO BPEMEHH IIPH YIAKOBKE 0 € MEPEChITKU U pac-
MTaKOBKeE MOCTIE €€ TTOTyYeHHS aIpecaToM.

PacniakoBka "ckaroi" uH(GOpPMAIMK BBITOIHSIETCS
yTeM T'eHEepaIuil WHTEPECYIOIeTo MOIb30BaTeNs
0o0BeKTa ¢ TOMOIIBI0 BeKTOpa P, KoTopkIit ObLT moITy-
YeH MpU ynakoBke uHpopManuu. [Ipu 3ToM ncnosns-
3yeTCsl MPOrpaMMa-paciakoBIIHK (TeHepaTop), aHao-
TMYHAasl IporpaMMe-yIaKoBIIKKY. Sapom mporpaMm
YIaKOBIIMKA U PACIIAKOBIINKA SABIISIOTCS aJITOPUTMBI,
OCHOBAaHHbIE Ha METOJIe CYOCTUTYIHI (3aMeIIeHui)
[4,8,9].

Hexotopsie mpuinoyxeHnss ”HPOPMAITHOHHOM TEXHO-
JIOTHH.

[Ipu pa3paboTke MPOEKTHO-KOHCTPYKTOPCKOM JJOKY-
MEHTAIMH B 00J1aCTH MallTMHOCTPOCHUS, KOHCTPYKTOP-
CKre 0I0po HEM30EKHO CTAIKMBAIOTCS C MPOOIeMOn
XpaHeHHs OONBIINX 00beMOB HH(POPMAINH B HIIEKT-
POHHBIX OMOTMOTEKAX, a TAKXKE TIPH TIEPECHUIKE MPOEK-
THOW JOKyMEHTALlMH 3aBoZaM n3rotoButessim. Cyiie-
CTBEHHYIO JI0JTI0 00beMa TaKo! JOKYMEHTAIIMH COCTaB-
JISTIOT YePTEXKH JeTajei u pa3MepHbIX 1enei [ 10], pas-
pabaTsIBaeMBIe B Cpelie CHCTEM aBTOMATH3HPOBAHHO-



ro npoextupoBanus (CAIIP). Kak u3BecTHO, uepTex
JIeTaJIA C pa3MepHOM 1eTbIo popmaTta A4 (KapTHHKA)
TpeOyeT 3aTpaT IEKTPOHHON MaMSITH, B JIy4IIEeM CITy-
Yae, IopsiIka HECKOJIBKUX KHI00aiT. B To jke Bpems, ¢
TIOMOIIBIO TIpeIaraeMoil nHHOPMAITMOHHONW TEXHO-
JIOTHH, HEKOTOPBIE TN U pa3MEpHBIE IIETTH MOTYT
OBITH MPeoOpa30BaHbl B rpadbl, KATAIOTH3UPOBAHbI H
YIaKOBaHBI € IEJIBI0 XPaHEHHS U [TOCTIeTyIOIIeH mepe-
JTag¥l 3aBO/IaM M3TOTOBUTEIISAM MK (pHpMaM - 3aKa3du-
KaM.

[Ipumepom eriie 0AHOTO IPUIIOKESHUS HOBOM HHOP-
MAaIMOHHOM TEXHOIOTHH B 00JIaCTH OpraHUYECKOil XU-
MHH, MOXET CIYXHUTb pa3paboTKa dKCIIepUMEHTAIb-
HOTO 3JIEKTPOHHOI'0 KaTajoru3aropa U30MepoB Ipe-
JIeTBHBIX YTIIEBOIOPOIOB (aTKaHbI), O0IIas XUMHYEC-
Kas opmyiaa kotopeix CnH2n+2. B ocHOBY karaioru-
3aTopa M30MEpOB MOJI0KEHBI IpaBuiIa MexIyHapo-
HOT'O CO03a TEOPETHYECKOW U IMPUKIATHOW XUMHUH
(MIOITAK). JI®HI karanorusatopa u3oMepoB COep-
KWUT OMH (pyHIaAMEHTATBHBIN SIPYC U YETHIPE IMPHUKIIa-
HBIX. 3a/1aueil IepeynciIeHNs CTPYKTypHBIX H30MEPOB
3aHUMAJIMCh MHOTHE MaTeMaTuKH, HaunHast ¢ Ko [3]
u 1o [Toita u Xapapu [11].

Hwxe npuBoasTCs CpaBHUTEIBHBIE PE3YABTATHI Ha-
YJaJIbHON 9aCTH TOMOJIOTHYECKOTO psiAa aJKaHOB, I0-
myuyennsie Kanu ¢ ogHoit ctoporst u UKTU PAH - ¢
npyroii. Kaxxaas mudpa COOTBETCTBYIOIIETO psijia Mo-
Ka3bIBACT YHCIIO H30MEPOB, a MHJIEKC - YHUCIIO aTOMOB
YITIEPOJHOIO CKEJIETA.

11,12,13,24,35,56,97, 188,359, 7510...(Komu, Anr-
s, 1875).

11,12,13,24,35,56,97,208,419, 8210...(Toprmxos,
Poccus, 2000).

CpaBHUTEIBHBIN aHAJIN3 IBYX MOZIETIEH TOKa3bIBACT,
YTO PACXOXKACHUE B pe3yIbTaTax HaYMHAETCSI C MOJIe-
KysipHO# popmynsl C8H18. Hopas nundopmanmonnas
TEXHOJIOTHSI YITAKOBKU U TeHepaliy rpadoB mo3Bosu-
J1a IOy YU Th, XOTS ¥ TOOOYHBIH, HO MHTEPECHbIH Hay4-
HBIN pe3ynbTar.

[epcnieKTHBBI MCIONB30BaHKUST WHPOPMAIIMOHHOM
TEXHOJIOTHH.

B cBs131 ¢ pa3BUTHEM CHCTEM 3IEKTPOHHBIX KOMMY-
HUKAIMHA, CHCTEM aBTOMAaTH3HPOBAHHOTO IIPOEKTHUPO-
BaHUsI, CO3/ITaHUEM HJICHTU(QHUIMPYIOIINX 0a3 TaHHBIX C
ABTOMAaTUYECKOM KaTaloru3anyei, CMCTeM UCKyCCTBEH-
HOTO WHTEJUIEKTa M T.II. aKTyaJIbHOCTh IIPUMEHCHHUS
HMH(POPMAITMOHHBIX TEXHOJIOTHH [T YITAKOBKH PENeBaH-
THBIX TaHHBIX OyzeT Bo3pacTark. [Ipobrnema pa3merte-
HUSI CTPYKTYPBI IaHHBIX B Tams T DBM nmm npu nepe-
Jlade 10 JIMHHUSIM CBS3M C MUHUMAJIBHBIMU 3aTpaTaMiu
pecypcoB 3 (HEKTUBHO pa3pelninma ¢ MOMOIIBIO OITH-
CaHHOM BbIlIe WHPOPMAIMOHHON TexHoJorHu. [Ipu

9TOM HEO0OX0IMMO, YTOOBI UCXOAHBIE OOBEKTHI TIPEI-
BapuTeJIbHO ObLIM peoOpa3oBaHbl B rpadel. Bo MHO-
TUX 00JIaCTSIX 3HAHUH CYIIECTBYIOT 00BEKTHI, yIOOHbIE
Ut ipeoOpaszoBanust B rpadel. JlocTaTouHO yroms-
HYTb Takue 00JacTH 3HAHUH, KaK OPraHHIECKYIO XH-
MHUIO, MOJIEKYJISIPHYTO OMOJIOTHIO, TeHETHKY U T.A. [To-
CKOJBKY, ITPEUIOKEeHHAs MH()OPMAIIMOHHAS TEXHOJIO-
rust ucnions3yeT JJDOHI, coneprkaiee pyHnameHTanb-
HBIH SIpyC, TO B OyayIIeM, IPU CO3JaHUH CIICTIHATIH3H-
poBaHHBIX DBM-ynakoBIIIMKOB, BOBMO)KHA armaparHast
peanu3anus perarens 110(haHTOBBIX ypaBHEHHH, YTO
MOXXET OKa3aThCsl IKOHOMHYHEH HCIOIB30BaHUS Cy-
niep-OBM. Ipuknanasie yposuu JJ®HI nienecoobpas-
HO peajn30BaTh MPOTPAMMHO, TaK KaK MHOXECTBO
MPUIOKEHHUHN IO YIAKOBKE, KaTATTOTU3AIMN U UACHTH-
(uxammu OyfeT MOCTOSTHHO BO3pacTaTh. lIpuMepom
00JacTH 3HaHMIT 110 MPUKIIAAHOH 3a1a4e UIeHTH(HKa-
I MOXET CITYKHUTh KPUMHHAINCTHKA. DTa Ipobiema
B HACTOSsIIIee BpeMs 00Cy KIaeTcs B 3apyOexHOH mpec-
ce, T/Ie TpeJIaraeTcs HCIONb30BaTh 0a3y TaHHBIX 00-
paszuoB JIHK ayist mut1, cocTosAmmx Ha KpUMHAHAITHCTH-
YECKOM yueTe.

Kak m3BectHo, pa3zButue metoaoB ureHus JJHK mpu-
BEJIO K BOZHUKHOBEHHUIO HOBOM TUCIIUILIMHEI - KOMITh-
10TepHOM reHeTukH [ 12, 13]. B HacTos1ICE BpeMs CyM-
MapHbIi 00BeM OaHKa HYKJICOTHIHBIX TIOCIIEI0BATEIhb-
Hocreii (GenBank) Bo3pacraet ¢ Hopa3uTenbHON CKO-
poctsio [14]. EcTh Bce 0CHOBaHUS MPEATIOI0KHUTD, YTO
aBToMaTHyeckas "mporoska" (IpH HCIIOIB30BAHUU
JIAaHHOW MH(POPMAITMOHHON TEXHOJIOTHUH) OTIEIHHBIX
pazneno GenBank, B mopsiike BBIYUCIUTEIBHOTO DKC-
MePUMEHTA, TI03BOJIUT BBITIOIHUTD ()OPMATH30BAHHYIO
KaTaJOTH3aLUI0 U UICHTU(HKAIIMIO HEKOTOPBIX (par-
meHToB JIHK, BEIOpaTh epcrieKTUBHBIE CIOCOOBI yIia-
KOBKH M KaTaJIOTU3AIMY TeHHBIX KapT, TeHHBIX aHCaMO-
JIel 1 IpyTuX 0O BEKTOB, COACPKAIIIX TCHETHUECKYIO
unpopmarro. [Tpu arom GenBank 1 yriakoBaHHbIE KITIO-
4yH OyIyT CBSI3aHBI MKy CO00H HHPOPMAIMOHHO.
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