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AHHOTALIUSA

B mocnexnue romel B JMTEpaType 3HAYMTEIBHOE
BHHMaHHUE yaenseTcs TaK Ha3bIBa€MbIM
«ceMaHTHYeCKUM IH(poBeIM OHuOMHOTEKaM». UTO 3TO
takoe? B pabore Ha OCHOBE aHanuM3a IPOEKTOB U
nyOJMUKanuii JienaeTcss MONBbITKA ONpENeNIUTh TaKue
TIOHSITHS, KaK «3JIEKTPOHHas OnOimoTeka», «undposas
OoudmmoTeKa», «CeMaHTHYecKas nudposas
OoubmmoTeKa».

1 Y10 Takoe 0MOJIMOTEKA

INpesxne Bcero HEOOXOAUMO ONPEAENUTH, YTO TaKOE
1 poBbie GHOTHOTEKH (B OTIMYUE OT «IICKTPOHHBIXY»

OubnuoTeK, TMOJM  KOTOPHIMH  OyJeM  IOHUMATh
MPOTPaMMHOE OOCCIICYCHHUE OOBIYHBIX, «KHHKHBIX»
OubNIHOoTEK, (uacto Ha3bIBEMOE ABHC -

ABTOMATU3MPOBaHHAs OMOMMOTeYHAs WH(OPMAIMOHHA
cuctema). [lepexoist OT AIIEKTPOHHBIX OUOIMOTEK K
UQPPOBBIM, MOXHO OBUIO OBI CKa3aTh, YTO IU(PpPOBas
O6mbnmoTeka — 93TO DIEKTPOHHASA C IH(POBBIM
KOHTEHTOM. JTO OBIIO Tak B IE€PBOE BpeMs, OJHAKO
3aT€M KOHTEHT CTaJl BKJIFOYATh >KMBOIMCH, BUIEO U T.II.
Tak 4TO Takoe OMpPEeICIICHUE yCTapero.

DneKTpoHHAs OMOMMOTEKAa CETOAHA — 3TO IPEKIC
BCETO (dopmar MARC. MammHoYnTaeMast
karanorusarms (MARC) — sto nzest pa3spaboTku obreit
CHCTEMBI ONHCaHMA pecypcoB Ombmmorexk. OHa Oeper
Haualno oT pabot 6ubnuorexu Kourpecca emie B 1960-¢
rogpl 1o paspaborke ¢opmata LC MARC nmns
COOCTBEHHBIX HYXJ, KOIJla Hayald WCIIOJIb30BaTh
kommbioTepel. MARC-3anuch crtajma  3IeKTPOHHBIM
aHaJoroM OyMa)kKHOTO KaTajlora M KapTOUYKH, KOTOPBIH
MOXeT ObITh co3maH B buOmmoreke Konrpecca wu
NpoAaBaThCsi B OHONMOTEKH, KOTOPBIM HE HPHICTCS
TPATUTh CBOM  PECypChl UIi  CO3JAHUS  MOYTH
UJICHTHYHOTO Habopa yKe TPeIOKCHHOM
nHpopmanuu. [laxke ecam OuOIMOTEeKa HE WMeEET
COOCTBEHHOM KOMIIBIOTEPHON CHCTEMBI, COBMECTHMOH C
MARC, ona MOXeT NpHOOpEeCTH HameyaTaHHbIE Ha
KOMITBIOTEPE KaTaJOXKHBIE KapTOYKH, 3arlOJHEHHBIE B
COOTBETCTBUHM C OuOIMOrpadMuecKMMHU 3allUCSIMU B
MARC aiinax bubmuoreku Konrpecca. ®Popmar
MARC BBeznen B 1987 rony, a B 1999 rony mosiBuiics
¢dopmar MARC21, coznaHHBII B pe3ysbTare CIMSHUS
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oubmmorpaduueckux Qopmaro CIIA u Kamanmer, u
npu3BaHHBIA cTath «bubmuorpaduueckum Qopmarom
21 Bexa». MARC 21 gBnsercss »BONIOHEN MCXOTHOTO
LC MARC. Iocnenyromue  w3nanust  ObUTH
onybnmkoBanbl B 1990 romy, 1994 u 2000 ropa.
MARC21 mnommepskuBaeTcss OMONIMOTEKOH KOHIpecca
CHIA, u wucnomnsdyercs B ocHoBHom B CIIA wu
BennkoOputanuu. B Hacrosiiiee Bpemsi CYIIECTBYIOT
JIBC TPYIIbI, OTBETCTBEHHBIC 3a PACCMOTPEHUEC U
nepecmotp Qopmara MARC 21: Komwurer Marbi
(MammHOYMTaeMas Oubmuorpadudeckas uHGOpMAIKs)
n Koncyneratupneiii komuter MARC. Kaxnmsii rof
MOSIBJISIETCS  HOBOE O(MHUIMANIBLHO  OMYOIUKOBAHHOE
mzgaane MARC 21 B MHTEpHETE C YIeTOM H3MECHEHUHA
B OMONHOTEYHOI cpene.

B 1977 ronmy Obin Bommymen gopmar UNIMARC,
KOTOPBIH OBUI TMPH3BaH CTaTh IMOCPSIHUKOM MEKIY
MOOBIMH  HanMOHaNbHBIME ~ cTaHmapTamu  MARC.
®opmar UNIMARC Bxirouaer monsi, HEOOXOTUMEIE
JUTST ONMHMCAaHWUS MOHOTpaduil, CepHalbHBIX W3IaHMHH,
HOTHBIX 3amucell, BUAEO, H300paKEeHHA M IMPOUUX
JOKYMEHTOB. OJTH TOJSA JAensITca Ha  oOmiue,
WCTIOJNB3YIONINECs TP ONHCAaHUM JIOOO0TO  BHIA
JMIOKYMEHTa, ¥ CHenu(pUIECKUe, UCIOIb3yeMbIe TOJIBKO
JUTSL OTIMCAHHUS MX OINpPEICICHHBIX BUAOB. DTOT (opmar
MOIIEPKUBAETCS MEKTyHapOIHOM opraHuszauuen
IFLA, u ucrnionp3yercst B ocHoBHOM B EBporie u A3zun.

[IporpammHoOe obecrieueHre OOBIYHOM, KKHIKHOH»
OMONMOTEKM COCTOMT U3  HECKOJBKHX  0a30BBIX
KOMITOHEHT, KOTOPbIe MOKHO Pa3JIeiUTh Ha JiBa OJoKa:
0JI0K paboTHl C YUTATENSIMU, BKIIIOYAIOMINI MPOBEPKY
o0city)KMBaHHE TIPaB YUTATENs, Bblauy, IIPHEM U 3aKa3
KHAT W T.I., U ONOK oOciyxuBaHus QoHIA, Kyna
YCIIOBHO MOYKHO OTHECTH 3aKa3 U IOKYIIKY JUTEpaTypHl,
CIHCaHKe, TIOCTAHOBKY HAa y4YeT (BKJIIOYAs MOATOTOBKY
oubarorpaduUecKux 3amucei) u T.JI.

1.1 Yto Takoe nudppopasi 6udauoTeKa

Camoe IIPOCTOC OMPECACIICHNUE, KOTOPOC MOXKHO 1aTh

— «lludpoBas OubmmoTexka — 3TO 3JIEKTPOHHAS
Ooubimmoreka C¢  OUQPOBEIM  KOHTeHTOM».  bBoiee
HEONpeNeJIeHHO MOXHO cka3ath, 4to LB — aT10

nH(pOpManMOHHAs CHUCTEMa, OCHOBHBIM HA3HAYCHHUEM
KOTOpPOH SIBJISETCS IOCTYN K HU(POBBIM MaTepHaIaM.

3nech  MOAYEpKHMBAeTCS, 4YTO OpraHU3alus —CcaMoii
WHPOPMATMOHHON CHUCTEMBI MOJKET OBITH
IPOU3BOJIBHOM, BaXKHO, YTO BCS JTa OpraHU3aLUs

HalleJIeHa Ha JIOCTYI K MH(QPOBOMY KOHTEHTY (TEKCTHI,
Bujeo, ayauo u T.1.). Wikipedia onpenenser mudposyro
oubmuoreky Tak. «Lludposas OubnHoTEKA — 3TO
O6ubaMoTeKa, B KOTOPOW KOJUICKLIMHM XPaHSITCS B



mippoBeIx ¢popmarax (B OTIMYHME OT IEYATHOTO,
MHKpO(OpMAaTa WK JAPYTOro HOCHTEIS) ¥ COOMPArOTCsI
C IIOMOIIBIO KOMIIBIOTEPOBY.

Eme omamm mnpenmectBeHHukoM [[b  Obum
OmbnmmoTekn mporpamm. 3HawampHO OHH  OBLTH
MpeAHa3Ha4YeHbl U Pa3MEINEHHS W WCIIOJIb30BaAHUA
OOBEKTOB OIIEPAIMOHHBIX CHCTEM. OWOIMOTEKH It
CBS3BIBaHUA O0OBLEKTHOIO KOZJa, OMOIIMOTEKN MCXOLHOTO
KOZa, KOMIMJIMPOBAHHOTO OOBEKTHOTO KoOJa JUIA
MOBTOPHOTO ~ WCHONIL30BaHUs. OHHM  BO3HHKIM W3
norpedHocreit OC, 4ToOBI HAXOOUTh W 3arpyxkarh
KOMITOHEHTBI, M TOro (akra, 4YTO CYIIECTBYIOIIHUE
(aiinoBele cucTeMbl He obecrnedMBanuM paboTy B
peanbHOM BpeMeHH. Bo3HMKINAs CTPYKTypa ocTaercs
MO-CYIECTBY U CETOJHS; 3a CIPaBOYHHKOM 3JIEMEHTOB
OMOMMOTEKH, KOTOPHIM JaeT WMEHa W JIpyTHue
MeTaJaHHbIe COAEPKAIINXCS OOBEKTOB, CIEAYIOT B TOM
e HaOope MaHHBIX Wi (aiiyie TBOWYHBIC NAaHHBIE IS
KaXJ0TO OOBEKTa, Ha KOTOPBIH CCHUIAETCS] 3JIEMEHTHI
KaTaJoroB.

Yacto B cBs3u ¢ I[b wucmomedyercs TepMuH
KOJUIEKLHUSI», I0J  KOTOPBIM HMMEIT B  BHIY
OTIpEZICTICHHBIM 00pa30oM OpPraHM30BaHHBIA HabOp Kak
TIPAaBUIIO OJHOPOJHBIX IU(PPOBEIX OOHEKTOB.

«OcHOBOW  IU(PpPOBON  OHONHMOTEKH  SBISCTCA
KOJUTCKITHS UG POBBIX 00BEKTOB, KOTOpPBIE
MPE/ICTABIIAIOT HHTEPEC KaK TakoBble (B MEPBYIO
ouyepelnb U UTCHHs, MPOCIYIIMBAHHS, MPOCMOTPA
JFOJIBMH, HO | JJIS HCTIOIb30BaHMs TIPOTPaMMaMH), a He
MPOCTO yKa3aHHs Ha Apyrue o0beKThl. [IpruMepsi:

o Komnnekuust ouu(ppoBaHHBIX KHUT (B OTIHYHE OT
MPOCTO UHTEPHET-KATAJIOra),

o Komnekuuss Ouorpaduii (B oTimume oT Gaswl
JIAHHBIX MTEPCOHAIIA),

e Komiekuust yCTHBIX HCTOPUH,

e Habop mporpaMMHBIX Monyneil (MHOTHE Tak H
paccmarpuBarot DL)» [5].

PaccmoTpum  Temepb  ompejeneHus UG POBBIX
OHMOIMOTEK, MPUBOJMMBIC PA3IMYHBIMU aBTOPAMHU M HX
KPUTHKY.

ru.wikipedia.org maer Takoe ornpezeieHue.

DaexkTpOHHAsE OMONIMOTéKA —  YIOPSIIOYCHHAS
KOJUICKLIUSI PA3HOPOAHBIX AICKTPOHHBIX JOKYMEHTOB (B
TOM YHCIIC KHUT, XXYPHAJIOB), CHA0KEHHBIX CPEICTBAMU
HaBHTalMK U moucka. Moxer ObITh BebG-caliToM, rie
HOCTENICHHO HAKAIUTMBAIOTCS Pa3IMYHbIC TEKCTHI (Yare
JMTEpaTypHBIC, HO TaK)Ke HAyYHBIC W JIOOBIE Opyrue,
BIUIOTH 0 KOMITBIOTEPHBIX IPOrpaMm) U Meanadaisl,
KOKIBIA W3 KOTOPBIX CaMOJOCTaTOYeH W B JHO0OM

MOMEHT MOXeT OBITb BOCTPEOOBaH YHTaTEJIEM.
DNEeKTPOHHBIE O6ubIMoTEKN MOTYT OBITH
YHUBEPCAJIbHBIMH,  CTPEeMSILIMMHUCS K  Hamboiee

HMIUPOKOMY BbIOOpPY Matepuana (kak bBubmuorexa
bubnuoreka Makcuma MorukoBa wiu JIubpycek), u
Oosee crenMaIM3NpOBaHHBIMY, Kak DyHIaMeHTanbHas

JNeKTpoHHass Oumbmmoreka winm  npoekt CereBas
CII0BECHOCTb.

Bosunkaer pan BOIIPOCOB. Yro 3HAYHUT
YIopsiI0ueHHAas KOJUIEKIHS? Yro 3HAYHUT

pasHoponHbix? CpeacTBaMH HaBHUTAIlMA CHAOKEHBI
JokymeHTbI? ToNbKO HaBUTAllMM W TIOHCKA, T.C.
HHUKakuX cBsi3el HeT. Uto 3Hauut «MokeT ObITh BeO-
caitoM»? A MoxeT He ObITE? T.e. MOXKET OBITH HE
NIpUBs3aHa K WurepHer. «ITocreneHno
HAKAIUIMBAIOTCS», a eciau He mnocteneHHo? Iloyemy
game Jureparypusie? CaMoOmOCTaTO4YeH, T.e. B
HEKOTOPOM  pOJIe  OTCYTCTBYIOT  CBSI3H  MEXIY
pecypcamu. bubnuorteka MorkoBa 51
OyHIaMeHTaTbHAS AJIEKTPOHHAS OnOIMOoTEKA
paavKadbHO OTIMYAIOTCS Opyr OT Jpyra: TepBas
MpocTo Habop ¢aiinoB, BTOpas MPOHHW3aHA CCHUTKAMHU
(HTML).

«[lox AyEeKTPOHHBIMH OMONIMOTEKAaMH MTOHUMAIOTCS
nH(pOopMannOHHbIC CUCTEMB, KOTOpbIE
ABTOMATU3UPYIOT  pEIICHHE OCHOBHBIX  IpoOIIeM
opraHuzanuu paboTel ¢ JOKyMeHTaMm» [7].

B cootBeTCcTBUM € TaKUM OINPEAEICHEM HAWITy4dlIei
JJIEKTPOHHOWH  OMONMOTEKOW  sBISiETCS  cucTeMa
JOKYMEHTO000pOTa.

B [4] maercs crnenyromee ompenenenne 116 (B
opuruHaie « JNEeKTPOHHON OUOTHOTEKI»).

«DNEeKTPOHHBIE OMOIMOTEKH — 3TO OpraHHW3alWH, B
TOM YquUCIIe CIeHaIM3UPOBAHHBIN nepcoHal,
MPE/ICTABISIIONINE JIOCTYI YHUTaTelIed K AIIEKTPOHHBIM
pecypcam. Kpome TOro OHHM BBINOJHSIOT OTOOP,

CTPYKTYPHPOBaHHE, NpeIoCTaBlIeHNE
HWHTCJUICKTYaJIbHOI'O J0CTy1na, HUHTEPIIPETALHNIO,
pacnpocTpaHeHHe,  COXpPaHEHHWE  LENOCTHOCTH |

obecrieueHre COXPAHHOCTH B TEYEHHE JIMTEIHLHOTO
BpEMEHU Ha0OPOB DIIEKTPOHHBIX JIOKYMEHTOB JUIs
yIoOHOTO JOCTYMA K HUM ONPEACICHHBIM COO0IIECTBAM
CHELUATTICTOB.

B cooTBercTBHM C  [JaHHBIM
OCHOBHBIMH KOMIIOHEHTaMHU 9b SABJISIOTCS:
CHELUATHCTHI, MHQOPMaIMOHHBIE pecypcbl
(moxymeHTbI) 1 HHOPMALOHHBIC TEXHOJIOTHH.

orpeieicHHEeM

ONeKTpoHHBIE OMONMOTEKH peanm3yloT Habop
(dbyHKUMA JUIs oOecrieYeHHs YUTaTesIM  IOJTHOTO
JOCTyna K  MHOXECTBY  paclpelesieHHBIX U
Pa3HOPOJHBIX JOKYMEHTOB, COAEPIKAIIMX HH(OPMALHIO
W 3HaHWS, UHTETPUPYS UX B €AMHOE MH(OPMAIOHHOE

MIPOCTPAHCTBOY.

1.2 u¢pposrie 6UOTHOTEKH WM HHPOPMALTHOHHBIE
CHCTeMBI?

C gpyrodl CTOPOHBI, SICHO, 4TO IHU(PPOBYIO
OMONMOTEKY  MOXXHO  cyMTaTh  MH(OPMALUOHHOM
cucteMoil. A mouemMy Obl He CuUTaTh JIIOOYIO

MH(pOpPMALMOHHYIO CHCTEMY LU(PPOBOH OMONIMOTEKON?
Jlrobass mHpOpPMANMOHHAS CHCTEMa B KOHIIC KOHIIOB
HMEeT JeJ0 ¢ U(QPOMBIM KOHTEHTOM. ECTh 11 Bce-Taku
pasfenuTeNbHAS JIMHUS, BBIICIIONIAs — ITUPPOBBIC
OoubnmmoTekn w3 oOmero kiuacca WHPOPMAMOHHBIX
cucTeM?

B [1, 2, 4] omucanbl HekoTOpbie mpobiembl Ib,
OCHOBHBIMH U3 KOTOPBIX SIBIISIIOTCS CIIEYIOIINE:

- IIpobnema
nHpOpMAIN

UHTETpalliy
(7MEKTPOHHBIX

Pa3HOPOIHOM
pecypcos,



TMOJTB30BATENIECKUX TPOQUIIEH, TAKCOHOMHIT) Ha OCHOBE
pa3IUYHBIX METAAAHHBIX, COAEPKALINX BBIPA3UTEIbHBIC
CEMaHTHIECKHUE OTMCAHUSL.

- IlpobGnema moOJEpKKK  B3aUMOJCHCTBUS  C
JIpYTUMH  MH(QOPMAIMOHHBIMH ~ cucTeMaMd (M He
ToJapK0DB) MM60 ¢ MOMONIBI0 METaJaHHBIX, JUOO Ha
YPOBHE KOMMYHHKAIMKM WIA C [OMOIIBI0 00enx
BO3MOXHOCTeH. [Ipy 3TOM B KauecTBE €IMHOTO S3bIKa

B3aMMO/ICHCTBHS MEKITY cHCTEMaMH MOXKET
ucnonp3oBathesisizbik  RDF - (Resource  Description
Framework).

- Tlpobnema obecrieueHHs HAAECKHOTO, YIOOHOTO U
aJIaNTHPyeMOro TMOMCKa M HMHTep(elicoB MpocMoTpa
ANIEKTPOHHBIX JOKYMEHTOB, YCHIICHHBIX paboTOW ¢
CeMaHTHKOI [7].

«I1b MOXKHO OXapaKTepu30BaTh JHMAINA30HOM LIEJEH,
KOTOPBIM OHA CIYXHT, WM 00JacThI0O B KOTOPOH OH
paboraer, HampuMmep, oOydeHHe, oOpa3oOBaHWE,
3JIEKTPOHHOE TPABUTEIBCTBO, HIIEKTPOHHAS KOMMEPIIUS
(B2B wn B2C), passiieuenust, u 6oee CrierupuiecKme
IIeJIN, TaKue Kak obecredeHne nHPOopMaInH, CBsI3aHHOM
¢ paboToii, oIepKKa TOMAIITHUX 33JaHUN CTYIICHTOB,
MOJZICP)KUBas BHYTPEHHEW pabOThl  OpraHu3allvy,
MOJIICPIKKA KIIMEHTOB OpraHH3alyH, MOJJICPIKKa CBSI3U
MEXIy OJIb30BATEISIMHU U T.1.» [5].

«1.0b wumeer wmHOro ¢yHKIMH ¥ [OJDKHA
WHTErPUPOBATh MOAJEPIKKY HHPOPMAIIMOHHOT'O MTOKCKA,
3aaud  IOJIb30BATEIbCKONW pabOThl, MPOU3BOACTBO
nH(pOpPMAILIUKU U COTPYAHUYECTBO.

2.1Ib cBsi3pIBaeT MHOTHE BUJBI WH(OPMAMOHHBIX
OOBEKTOB B pa3inWuHbIX (opMarax (B TOM dHCIE
JOKYMEHTHI u 0a3bl [aHHBIX) BO BCEX CPEACTBAxX
MaccoBOi HHOOPMAIIUH B CIOKHYIO CTPYKTYpy» [5].

PaccmoTpum eme Heckonbpko onpenenenuid L1b B
KOHTEKTE MH(POPMAITHOHHBIX CHCTEM.

«Tepmun udposas OoubimoTexa (LIB)
UCTIONIB3YeTCS Ul JIMaria3oHa CHCTEM, OT LU(pPOBOTO
00BEKTa M XPaHWIIHI METaJaHHbIX, CHCTEMbI CChLIKa-
CBSI3b, apPXUBOB M CHCTEM YIPABJICHHS KOHTCHTOM MO
CIIOXKHBIX CHCTEM, KOTOphle OOBEIUHAIOT B cebe
mepefioBble  IUQPPOBBIE OMOMMOTEUHBIE YCIyTH |
HNOAJEPKKY Hay4YHBIX HCCIENOBAaHUA M MPAKTHYECKHX
coobrecTB» [5].

Huueco  cneyugpuunoeo ona  ILF 6  smux

onpedeﬂeﬁuﬂx Hem, 2mo e6ce makKoce omHocumcsa u K
qu)OpMaL;uOHHblM cucmemam.

PaccMoTpuM, Kak HEKOTOpHIE aBTOPHI ONPENEISIOT
¢dyukiuu 1B [5].

«I{ndppoBbie  OMONMOTEKH  CTAJIKHBAIOTCI  CO
MHOTHMH TIPpOOJIeMaMH, B TOM YHUCIIE:

o Jlouck TCKCTA, I/1306pa)KeHI/I$I, 3BYKa U COCTaBHbIX
00BeKTax MyJbTUMEHUA.

o (CeMaHTHUYECKHU yﬂy‘IHIGHHLIﬁ TIOUCK JUJIsL
H3BJICYCHUSA H3 CBO60,HHOFO TCKCTa U I/I306pa)KeHI/I$I u
JIyquero HCIIOJIb30BaHUA MPOCTABJICHHBIX
IIOJIB30BATECJIIEM MCTOK.

o MHOTrOS3bIYHbBIN MOUCK.

e [lonck BO MHOTHX CHCTEMaX CHHTAaKCHYCCKOTO U
CEeMaHTHYECKOr'0 B3aMOICHCTBHSI.

° Haxom;[eHHe OTBETOB, 4 HEC TOJIBKO JOKYMCHTOB,
pacCyxaAcHus 1 JIOTHYCCKUMA BBIBOI».

e IHuTerpauus MHOTHX (OpMATOB COXpaHEHHUS.

e Unrerpamms OHOIMOTEK, apXMBOB, My3€eB a
Takke 0a3 JaHHBIX W JpYyrux HHGOPMAIMOHHBIX
CHCTEM.

e HTerpanms YTeHHE / IPOCMOTP /
MPOCITyIIUBaHKUe, JOCTYN K 0a3e JaHHBIX, 00paboTka
JIaHHBIX U CO3IaHUE.

e UHuTerpanms H3IaTENILCKUX u
KOMMYHHUKAIMOHHBIX TIIAT(HOpM».

e CepBuchl PacnpoctpaneHne u yBeIOMIICHHS.
CorpeMenHbIe TH(GPOBbIC OMOINOTEKU JTOJKHBI [IOMOYb
CBOMM IIOJIb30BATEIIM B JOCTYIE K METaJaHHBIM B
pasuyHbIX (QopMaTax, MO3BOJIOIINX, CPEIU APYTHX,
MOCTPOCHHS MAIIIATIBI CEPBUCOB M KOHTCHTA.

e (Cepsuchl 0e30macHOCTH M MOJIUTUKK Assurance.
bubnuoteka nomrKHa IPUCHIOCaOINBATECA K PA3IMYHBIM
YCUIICHUAM MOJINTUKHU, OHA JOJI>KHA O6eCHe'-II/lTI) rubkue
MEXaHHU3MBbI ayTEHTH(UKAINU U KOHTPOJISI JOCTYTIA.

e Cepsuchl coxpanenus. Lugposas Oubmmoreka

JIOJKHA obecrednTsb yTpaBiIcHNE BEPCHUSIMHY,
apxXuBHpOBaHMS  (PE3€PBHOTO  KOMHPOBAaHUS U
BOCCTAHOBJICHMSI) a TaKxe, OTCJICKUBAHUS

NpOKCXOKAeHHsT (OCOOEHHO B KOHTEKCTE OTKPBITOTO
MHPOBOTO TIOJXOJa CEMaHTHYECKHX M COIMAIbHBIX
TEXHOJIOTH), W OTCIC)KUBAHUE WCTOPUU COOBITHIA,
CBSI3aHHBIX ¢ MH()OPMAITMOHHBIME O0BeKTaMHu. JOHKHO
OBITH 00ECIICUYCHO, YTO OTHOIICHHUS MEXTy OOBCKTaMU U
JIOTIOJIHEHAS nHpOpManUs TOIIePIKUBAIOTCS
CepBHCAMH COXPAHCHMUS.

o CepBuchl obOecneucHust kauectBa. Ocoboe
BHUMaHHE CJEIyeT YAENATh KadeCcTBY CEpBHCOB Ha
OCHOBE METaJaHHbBIX;, CeMaHTH4ecKas mudpoBas
OubimoTeka JOKHBI oOecnednTh 3(PQEeKTHBHOCTS,
0e30MacHOCTh M CEMAaHTUKY HOAICPKKH MeTalaHHbIX.
O eKTHBHOCTH MOXET OBbITh JOCTUTHYTa, HalpuUMep,
IMyTeM JKECTKOrO0 KOIHMPOBAaHHS YacTH MeTaJaHHbIX;
OTpaHWYECHUN Ha JEUCTBHUS, KOTOPBIE MOTYT OBITh
BBIIIOJIHGHBl HAJ METAaIaHHBIMH, MOTYT IOBBICUTb
ypoBeHb Oe3zomacHocTn. CeMaHTHKAa MeTaJlaHHBIX
MOXHO  ONpEACNUTh  4Yepe3  3Ha4eHHs  HOBBIX
KOHLEIIIUIT».

U3 eviuienpusedennozo MOMCHO 8udems, Ymo npu
MAKux  onpeoeneHusx Aoyl  UHOOPMAYUOHHYIO
cucmemy MOJMCHO PACCMAMPUBAMb  KAK  YUPDPOBYIO
bubuomexy.

2. Uto Takoe ceMaHTHYecKas iudpoBasi
onoIMoTEeKA

Camo 110 cebe CII0BO «CEMaHTHYECKHI» 03HAYaeT He
Oosiee, YeM «CMBICIOBOW», T.€. B OTPhIBE OT KOHTEKCTA
HE O3HAYaeT HHUYEro. JITOT TepMuH (KOTIa-To
HCIIONIb3YEMBIif B TCOPUH SI3BIKOB MPOTPAMMHUPOBAHHS)
CTaJl  aKTHBHO  YHOTPEOJATBCS B KOHTEKCTE
«CeMaHTHYECKHH WEB» B MIPOTHBOBEC



«aecemantnaeckomy  WEB»,  ocHoBamHOMYy  Ha
THIIEPCCHIIKAX. daxTHuecKu CEroIHs oJI
«cemanTnyeckod Mmoxenpio WEB» umeercs B Buay
ucnonb3oBanue RDF Monmenun pans  mpencraBieHHS
undopmimu. Ho yro takoe RDF monens? D10 Beero
HABCETO HCIOJb30BaHHE OWHAPHBIX OTHOIICHHM, T.C.
CBs3el, MeXIy OOBCKTAMH ¥ COOTBETCTBYIOIIUC
cioBapu RDF, o6oOmaromue u cTaHaapTU3yIomue nux
HCIOJIB30BaHUE. ITO BHECIIO KOJIOCCAIBHBINA MPOPHIB B
texaonorun WEB. Ho B koHIIE KOHIIOB, TPaKTHIECKH
BCE JaHHblE, B YaCTHOCTH, KOHEYHO, M JaHHBIE
MUPPOBBIX ~ OWONHOTEK,  XpaHATCI  CETOAHA B
PEIAMOHHBIX 0a3aX JaHHBIX, TAKXKE MPEICTABIIIONIIX
co0Oif  OTHOIICHHWS, TOJNBKO  BOOOmE  TOBOPA,
MHOTOMECTHEIE.

TepMHH «CEMaHTUYCCKUI» HE BHOCHT HHYETO
HOBOTO B  TEXHOJNOTMH THQPOBEIX  OHOIHOTEK.
EfuHCTBEHHOE, YTO MOXET OBITh TYT CTOMT OTMETHTH,
YTO B OOBIYHBIX IU(PPOBBIX OMOTMOTEKAX STH CBS3U
MEXKAYy OOBEKTaMH HCHOJNB3YIOTCS  HEJOCTATOYHO
aKTHBHO, XOTs B pamkax ¢opmara MARC,
paspaborannoro bubmmorexoit Konrpecca CIIA,
MPEIYyCMOTPCHBI TaK HAa3bIBACMBIC «aBTOPUTCTHBICY
¢aiinel, XpaHAmEe WHOQPMAIMIO O TMEpPCOHAX W
opraHm3aiusXx. Ho 3TH  jJaHHBIE  HEJOCTAaTOYHO
(dbopMamu30BaHbl, YTOOBI WX JIETKO MOXHO OBLIO
HCIIOJNIb30BaTh ISl YCTAHOBICHHUSI BCEX HEOOXOIMMBIX
CBsI3€il.

IMostomy Tepmun «L{udpoBble ceMaHTHUECKHE
OMONMHOTEKM» OCMBICJICHHO YIOTPEONATh TOJIBKO B
kontekcre WEB, a uMeHHO MMes B BUJy MHTETPAIHIO
MUQPPOBBIX OUOIMOTEK B KOHTEKCT CEMAHTHYECKOTO
WEB». A 3T0 03Hauaer:

e Paszpabotrky CTaHJIapTOB oOMeHa RDF
nHdopmanueil. B kauecTBe nmpumepa MOKHO MPHUBECTH
ourtonorun  MADS wu MODS, paspaborannsie
bubnuorexoit Korpecca CIIIA s aBTOPUTETHBIX
(haiinoB u GubmMorpaduUecKux 3anuceu.

® «CEMAHTHYECKYIO»  HHTErpandio  OHOJIHOTEK
MeXIy co0oi, T.e. BO3MOXHOCTb, CIIOCOOHOCTbH
1 QpOBBIX O6ubIMoTEK 00MEHHNBAThCA TaKou
nHpopmanuei.

e «morpyXeHue»  IHM(poBBIX  OHONMMOTEK B
cemantnyeckuii WEB, T.e. mHTerpaumio ¢ apyrumm,
HeOMOIMOTEYHBIMH JAHHBIMH, HATIPUMED, C COLICETSIMU.

e Bsaunmopeiicteue ¢ manueiMu u3 Linked Open
Data (LOD), nanpumep, ussieuecHue manabix u3 LOD B
6mbnroTeky M HaoOOpOT, MyONHMKamus COOCTBEHHBIX
nanubix B LOD.

«BKIIOYEHHE CEMAaHTUYECKUX TAHHBIX U 00pabOTKH
B DL mpeamonaraeT WCHONB30BAHHE METaJaHHBIX
00BEKTOB B TaKOH OHONMHOTEKE M OOECIIeueHne JOCTyIa
MOJB30BATENIEH K CEMAHTHYECKH 00jiee MOIIHEBIM
MMOWCKOBBIM CcHCTeMaM. Mera/aHHble, KaK MpPaBHIIO,
Beipaxkaercst B Cunrakcuce RDF» [3].

Humepecno ommemumay ewe 00HO
06cmosmensCcmeo. B KOHmeKcme yupposwvix
cemanmuueckux — OUOIUOMEK  4acmo  YROMUHAIOM

onmoaoeuu. Hackonvko 3mo 6axcHO U XapakmepHo
UMEHHO Ol YUPPOBbIX CeMAnmMuyeckux Oubauomex?

Onsimb  npoucxooum Hekast noomena. Oumonoz2uu 8
COBPDEMEHHOM HOHUMAHUU MOZYM UCHONb308AMbCS 8
mpex yensax: 1) kax modenv Oanmnvix 601ee 8blCOKO20
VPOBHSL NO CPABHEHUIO C UCHONb30BAGUUUMUCS MOOETSIMU
paHvuie, a UMEHHO MOOENbIO KCYUWHOCMb-CE53b» U
00vekmHoIL;, 2) 011 ROOOEPIHCKU UHMESPAYUU OAHHBIX 8
npocmpancmee  Humepnem u 3) 0 peanuzayuu
BOC3MOICHOCU OCYWECMBIEHUSL I02UYECKO20 6bl800d.
s peanuzayuu 1-u yenu 6 LCE  ommonocuu
Ucnonw3yiomess 6 Mo Jice Mepe, 6 KAKOU OHU
UCNONB3YIOMCL  ONs1  paA3paAbOmKU  UHGOPMAYUOHHBIX
CUCMEMHbIX 6 NPUKIAOHBIX o0nacmsx. [ pearuzayuu
2-1 yenu omono2uU aKmugHO UCNOAb3YIOMCSL 8 MOl Jice
Mepe, 6 KaKou OHU UCNONb3VIOMCS Ol UHmMeZpayuu
Oannvix ¢ Unmepnem. [ 3-ii yenu 6 npunosceHuu K
L]CF onmonocuu ne ucnonv3yiomcs.

B koumexcme L[b ynomumnaiomcsa coy. cemu,
obyuarowue cucmemsl, APXUBHbvlE CUCTNEMbL U UX CB:3b C
nonvzosamensimu. Bee smo owino u ne naszvieanocs L[b.

«OCHOBHOHM 1I€TBI0O  CEMaHTHYECKOH IudpoBoi
OMOIMOTEKH SIBIISIETCSl MIPEAOCTABICHHE HAXOXKACHHS

uHdopmanuu MPEBOCXOIAIIIEE petieHus,
obecrieunBaeMbIe TEKY MU U pOBLIMU
oubnuorekamu.  [loap3oBarenn  JODKHBL — MMETh
BO3MOXXHOCTD HCITIONIE30BaTh B3aUMOCBSI3aHHYIO

uHopMmanmio 0 pecypcax B TMpolecce NPOCMOTpa,
(hUITBTPALIUIO WIH HaX0XJICHUE MO TOOHBIX
nH}popMaMOHHBIX 00BbeKkTOoB. CpencrBa yTOYHEHUs
3arpoca JIOJDKHBI aanTHPOBaTh CBOM Pe3yJIbTaThl JJIs
pELICHUH,  COOTBETCTBYIOILMM  IOJb30BATEIbCKUM
npodaiiiam; cpeacTBa I0JDKHBI HCIIOIb30BaTh CIIOXKHbIE
CEeMaHTHYECKHE OTHOIICHHS MEXAY pe3yJbTaTaMu.
Hakonern, cemanTtnueckas mugpoBas OuOIHOTEKA
JIOJDKHA TIpejyiaraTh pasiinuHble PEKOMEH/IATEIbHBIC
CEpBUCHI, HAIIpUMEp, HA OCHOBE KOHTEKCTa M pecypca
(pecypcoB) WM aHHOTAIIMM HA OCHOBE COBMECTHOM
¢unbTpanuu. [louckoBas cuctemMa IOJKHA MO3BOJSTH
UCIIONIb30BaTh HMH(MOPMAIMIO O pa3lUYHBIX THUIAX

HOCHUTENEN, CIOXKHBIX OOBEKTaX, IOTOKOBOIO U
MIPOCTPAHCTBEHHO-BPEMEHHBIX pecypcax. B ciydae
PECYpCOB €O  CIIOXHBIMA  AQHHOTAIUSIMH  Ba)KHO

HOJIEP>KUBATh MOMCK HAa OCHOBE COJCPKHUMOIO BMECTE
C aJrOpUTMaMHU IOUCKA, OCHOBAaHHBIMM Ha CXOACTBE. B
Cllyyae TETEPOTCHHBIX KOHKYPEHTHBIX CeTel KOHTCHT-
MPOBal/IepPOB, ceMaHTHUYecKas LudpoBas OHOIMOTEKa

JIOJDKHA OCYIIECTBIISATh ANTOPUTMBI 3ampoca,
OCHOBaHHbIE ~ Ha  TOProOBie, JUIS  MOJJICPKKH
HoJIb30BaTeleil B ux moucke» [3].

«QnuHot u3 HauboJiee OTJINYUTENIHLHBIX

0CcOOCHHOCTEH CceMaHTHYECKHX IH(PPOBEIX OHOIHOTEK
SBJISICTCS JOIOJNHUTEIbHOE TMOMOJHEHNE aHHOTAIMI
UCXOMHOH MHOpOpMaLyK, NpeICTaBIsieMble B X0
mporecca  3arpy3ku  pecypca.  Oxupmaercs, — 4TO
ceMaHTH4eckne  mu(ppoBble  OMOIMOTEKH  MOTYT
o0ecrieunTh KaKk  aBTOMATH3HPOBAaHHBIE, TaKk W
MOJIb30BATENbCKUE aHHOTalWM. [locieqHue JOJKHEI
UCIIONIb30BaTh CWIJIy COLMAJBHBIX CETel, TO eCTh
AQHHOTAIMH COOOIIECTBa, MOMETKH, U peiTHHD [3].



3akjaoueHue

Pesfomupyst BBIIIENIPUBEACHHBIN KpaTKuid 0030p,
MOJKHO OCTaHOBUTHCS Ha CICIYIOIINX OTIPEIEICHUSX.

Onextponnas bubnuoreka (35, ABUC) — cpeactBo
aBroMaTH3amud  paboThl  OOBIYHBIX,  KKHIDKHBIX»
OuOIHOTEK, OCHOBAHHOE KAaK MPAaBHJIO HA TEXHOJIOTHSIX
MARC.

Ludpopas bubnmoreka (IIB) — mHbopmaunoHHas
CHCTEMa, OpHUEHTHUPOBaHHAas Ha jeiicTBUs (MOUCK,
JOCTYII U T.J1.) C HU(PPOBBIM KOHTEHTOM (TEKCTBI, ayIHO,
BUJICO U T.1.). B atoMm cmeicie LB Moxe ObITh, a MOXKET
H He ObITh DB.

Cemanrunyeckas Ludposas bubnmoreka (CLIB) —
LI, opueHTHpOBaHHAas Ha HHTErpaldi B Semantic
Web.
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Semantic digital libraries. What is it?

Vladimir Serebryakov
In recent years, considerable attention is paid to the
so-called “semantic digital libraries”. What is it? In this
paper, based on analysis of projects and publications an
attempt is made to define concepts such as “electronic

library”, “digital library”, “semantic digital library”.



MexayHapoaHas npogecCHOHAJIbHAA acCOUMALUS
Pa3padoTYNKOB HAYYHbIX MHPOPMAIIMOHHBIX CHCTEM
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AHHOTanus
MexnyHapoaHast npodeccroHatbHas
acconuanus pa3paboTYrKOB Hay4YHBIX

nHpopMannoHHEIX cucteM euroCRIS ¢ 2000
rojia 3aHUMaeTcs cOOpOM, CHCTEMaTH3alueH 1
pacmpocTpaHeHHEM uH(bOpPMaAIUH 0
HAaKOIUICHHOM B pa3HBIX CTpaHaxX OIbITE |
UCIIONB3YEMbIX MOAX0AaX. Accoluanus 4yepes
cBou paboune Tpynmbl pa3pabaThIBaeT,
OCYIIECTBIISIET TOANCPKKY M TPOJBHIKCHUE
enuHbIX hopMatoB HayuHbIx naHHbXx (CERIF),
YHUQHUIUPOBAHHBIX ITOJXOJ0B K IOCTPOEHHIO
Hay4yHbIx HH(bopMannoHHbIX cucteM (CRIS), a
TaK)Ke Y4acTBYyeT B (DOPMHUPOBAHUH YCIOBHUI
Ui 3 PEeKTUBHOI r106aIbHON
HHTEpONepadebHOCTH Hay4YHBIX
HH()OPMALIMOHHBIX CHCTEM.

1 Beeagenue

MexayHapoaHasi mpodeccHoHanbHas acCOLMAlUs
pa3paboOTYMKOB HAy4YHBIX WH(OPMALMOHHBIX CHCTEM
euroCRIS (www.eurocris.org) 6si1a 3aperucTpupoBaHa
kak HekoMmMmepueckas opranm3anus B 2000 r. OcHoBHas
MHCCHS accolyaIuu - NPOJIBIKCHUE
HHTEPOIIepadeTbHOCTH B HAYYHOM COOOIIECTBE Hepe3
CERIF, tone CERIF (Common European Research
Information Format) mo cocrosiHuio Ha JaHHBIH MOMEHT
SIBJISIETCSI TTIaBHBIM TIpoykToMm euroCRIS.

B Oonee mupokom miane eUroCRIS 3anumaercs
pa3BUTHEM MOZeNu COBPEMEHHOMN Hay4HOU
nuHpopManmonnoi cucremsl (Kouuernmus CRIS, [1-2,4-
5]), Bkmowas co3maHMEe KOMILIEKCA HEOOXOAMMBIX
yciaoBuit  (OMHMM W3 B@KHEHIIUX 31€Ch  SIBJSETCS
¢dopmar Hayuneix jganneix CERIF, [3,7]) nns
MOJTHOICHHBIX  B3ammojeicTeuii  Mexnay  CRIS,
MPUHAJJICKAIIUX PAa3HBIM OPraHU3aIMsIM HE3aBUCHMO
OT UX HAIMOHATBHOU MPHHAMICKHOCTH. DAKTUUECKH
euroCRIS sBnsieTcs OmMHUM W3 KITFOYEBBIX YYaCTHHUKOB

Tpyasr 16-ii Bcepoccuiickoii Hay4dHOH KoH(pepeHIHH
«JIeKTPOHHBbIE OUOJMOTEKH: NMEPCHEKTHBHBIE METOAbI M
TEXHOJIOTHH, 3JIEKTPOHHbIe KoJuleknum» — RCDL-2014,
Hy6na, Poccusi, 13-16 oxrsiopst 2014 r.

pa3paboTKK KOHIIETIIMY MUPOBOM OHJIaHOBOW Hay4YHOI
MHQPACTPyKTypsl M B 3TOM KauecTBE OIpeJelsieT
OCHOBHBIE MOJXOABI K CO3JAHUIO MEXIyHapOIHON

CUCTEMBI B3aMMOCBSI3aHHBIX HAYYHBIX
UH(OPMAIIMOHHBIX CHCTEM.

3a mpomenmmMe TOIBl  accOUMAlMs  JOCTUTIIA
OosipImIMX ycmexoB. B Hacrosimee BpeMs — OHa
oObemuHsieT — mpencrtaBureneli w3 Oomee 100

opraumzaimii u3 40 crpaH, Bkmouas CeBepHYIO
AMepuKy, HEKOTOpble CTpaHbl Asuu U 1ap. Unenamu
euroCRIS mo cocrosamro Ha 2014 r. sBHsIOTCS Takke 4
opranmzauu u3 Poccun.

ThroTOpHA TO3BOJMT MONYYUTh IMPEICTaBICHUE O
JIeSITEIbHOCTh pabounx rpymn euroCRIS,
BO3MOXKHOCTSIX y4yacTHs B HX pPaboTe M BO3MOXHOM
MoJgbh3e OT JTOTO  [UII  POCCHHCKMX  HAyYHBIX
OpraHu3anii U (PU3WYECKUX JIHI, a Takke o (popmare
HayuHbix naHHBIX CERIF, xoropsrif, B wacTtHOCTH,
pexomenznoBan EBponeiickoii Komuccueln crpanam-
wiedam EC  gns co3maHus — HOBBIX — HAYYHBIX
MH()OPMAMOHHBIX CHUCTEM, a TaKXKe Uil Pa3BUTHIO
CYNIECTBYIOIIMX B IENSIX TNPHIAHUS WM CBOWCTB
WUHTEPOINepadeNnbHOCTH U UHTETPUPYEMOCTH  C
OHJIAHHOBOU Hay4YHOH MH(PACTPYKTYpOH.

2 Pabouue rpynnbi euroCRIS

s peanuzanuu 3asBIeHHONH wmuccud B eUrOCRIS
neicTBytoT 7 paboumx rpymm. Kpome 3Toro Kakasie
JABa roaa MMPOBOAATCA MaClIJTa6H]>Ie Hay4YHBIC
KoH(epeHIIMK U JiBa pa3a B roj — pabo4yue BCTpEUd M
ceMuHapbI wieHoB eUroCRIS.

2.1 Pa6ouas rpynma CERIF

Pabouas rpynna CERIF ocymiectBiser moaaepxky
W JanbHeHIee pa3BUTHE oOIIeeBpomneickoro gopmara

HAy4YHBIX JaHHbIX, uro Bkmoyaer CERIF-XML,
MpeacTaBistomero coboit  ¢opmar it oOMeHa
maHHBIMEM, W KkaHoHmueckwe a1 CERIF  crnoapu

CEeMaHTHYECKUX TepMUHOB. OJHUM U3 pe3yJbTaTOB 3Ta
paboThl  SBISIETCSl  MOJJIEp)KKA M aKTyalM3alus
HEKOTOPOTO KOJMUYECTBA JAOKYMEHTOB (CrerupHKaIuy,
CXEMBI, CKPHUIITHI), KOTOPBIC HCIIOIB3YIOTCS B pabore
npyrux pabouux rpymn euroCRIS. TlomnepxwuBarorcs
TIOCTOSIHHBIC ~ B3aMMOJICHCTBHS C  IOJB30BATEIAMH



CERIF, Bkmowas BeHmopoB, ocHoBanHEIX Ha CERIF,
KOMMEPYECKUX IMPUIOKEHUH. DTO Aenaercs B LEIX
obecrieuennss CRIS  makcuMmanbHO — BO3MOXHYHO
HHTEpOTepabMIbHOCTh.  PykoBoauTenem  paboueit
rpymmst (uronb 2014) sersiercs Jan Dvoiak (Yexwust).

2.2 Pagouas rpynna Institutional Repositories
(CRIS-IR)

Hempro pabouerr rpynmel  CRIS-IR  gBnsercs
JaJpHelIIee pa3BUTHE IOAXOJOB M TEXHOJOTHH ISt

cesaspiBanuss  CRIS cucteMm wu  pemosuropueB. B
YAaCTHOCTH,  OTKPBITBIX  PEMO3UTOPHEB  HAyYHBIX
nyOJMKanuif, a TaKkkKe pEMO3UTOPUCB [TaHHBIX |

IporpaMMHOro obecredeHus. OJTa paboTa BKIHOYaET
npopaboTKy apXUTEKTYphl, METaIaHHbIX U MEXaHU3MOB
cBs3piBaHMs. Cpenn HEpelIeHHBIX BONPOCOB B ATOM
o0acTi — CHHTAaKCHUC, CeMaHTHKa M IPOrpaMMHOE
obecrieuenne. B wactHocTH, pabowas  rpymnma
obecrieunBaeT KOMMYHUKAMH W COTJIACOBAaHUE TOYEK
3peHHsl IBYX COOOLIECTB: pa3pabOTYMKOB/MEHEIKEPOB
CRIS wu pemosutopueB. PykoBomurenem pabodeii
rpynmer (utone 2014) smisercst Danica Zendulkova
(CnoBakus).

2.3 Pabouasn rpynna Best Practice

ensmu paboueit rpymnmbl Best Practice sisnsirorest:

(1) peructparms B HHOOPMAIMOHHOW CHCTEME
DRIS npumepoB COBpeMEHHOW MpPaKTHKH CO3JaHHS U
ucnions3oBanusg CRIS cucrem, Bkirouast nernosnb3oBanue
CERIF, mnpumepsl uHTErpanuu C PEHNO3UTOPUSMHU
OTKPBITOTO JocTyma, npuMmepsl coeamHenust CRIS c
OHJIAfHOBOW HAy4YHOH WH(QPACTPYKTYypOH, CO3MAHUS
HAy4YHOTO MH(OPMAIIMOHHOTO IPOCTPAHCTBA HA OCHOBE
uHTEerpupoBaHHOrO KoHTeHTa CRIS cucteMm, a Taxke u
npyrue cesizanHbie ¢ CRIS nHumatussr,

(2) pacmpoctpanenue uH(pOpMAIUK O MEPEIOBOM
OMBITE W TOMOIb pa3paboTYMKaM MU IOJIE30BATEISAM
CRIS cucrem B mnpuMeHeHWE HOBBIX KOHIICTIINH,
MIPUMEPOB AMU3ailHA U TEXHOJIOTHH;

(3) cBemeHuwe TrNABHBIX JCHCTBYIONIMX JIMI[ B
pa3paborke CRIS cucrtem u OHIANHOBOW HaydYHOU
HHPPACTPYKTYPHI JUIA TOCTHIKCHUS B3aMMHBIX BBITOI.

PykoBomureneM paboueit rpymmsl  (wions  2014)
seisiercst Pablo de Castro (bpuranwust).
2.4 Pa6ouas rpynma Projects

HesrensHocTh  pabouedd  rpymmsl  «[IpoekTs»

HaIpaBlicHa Ha COCMHCHUE 3HAHUH U YMEHHH 4YJICHOB
euroCRIS B oOnactn HayyHBIX HH(POPMALMOHHBIX
CHCTEM KaK B YaCTH KOHTEHTA, TaK U TEXHOJIOTHH, IS
y4acTHsl B MEPOIPHATHAX M IPOSKTaX, HHULHUPYEMBIX
euroCRIS wmu apyrumu opranuzanusiMu (MapTHEPHI,
EBpomnelickas Komuccus, HaLlMOHAJIBHEIE /
PErHOHANBHBIC BJIAaCTH H T.I.), HAa KOOPIHHAIIMIO
BHYTpeHHUX mpoekToB eUroCRIS u Ha ucrnonb3oBanue
BO3HUKAIOIIUX BO3MOKHOCTEH. PyxoBonurenem
paboueii rpymmer (uroap 2014) seusercst Valérie Brasse
(Dpanrums).

2.5 Pagouas rpynna CRIS Architecture and
Development

Pabouas rpymma CRIS  Architecture  and
Development 3annmaercs pasBUTHEM IMIPOrPAMMHOIO
oboecieuernss CRIS, koTopoe MOXXET COBMECTHO
HCIIOJIb30BAThCS BHYTpHU coo0riecTBa CRIS
pa3paboTuvkoB. [JIaBHBI NPUOPHUTET — pa3BUTHE
pedepencuoit Bepcuu CRIS cuctembl U ompeaencHue
cra”maptHeix APl g mporpaMMHOro JocTyma K
nanueiM CERIF-CRIS cucrem. Taxxe B AeATENBHOCTD
pabodyell TpyHIbl BXOAAT BOIPOCHI KaK aHAM3 3aad,

cnemuUKamusd W apXUTEKTypa  MPOTPaMMHOTO
obOecrieueHrss, OTOOp TEXHOJNOTHH WM TIPOIYKTOB,
CO3/IaBaeMbIX APYTUMH  OpPTaHU3AIlMSAMH, MOICIH
B3aNMOIEUCTBUI MHOJb30BaTelIEH, YIpaBJICHUE
MIpOIIecCCOM BHEAPEHUS u TECTHPOBaHUE.
PykoBomurenem paboueit rpymmel  (wtons  2014)

seisiercst Nikos Houssos (Iperius).

2.6 Pagouas rpynmna Linked Open Data

Muccust paboueit rpymmer  Linked Open Data
coctoutr B obecnieuennu npexactaBnenuss B CERIF
CBSI3aHHBIX M CEMaHTHYECKHX JaHHBIX BMECTE C
pa3BUTHEM M TIOAJCPKKOW HEOOXOAWMBIX CEpBHCOB. B
YaCTHOCTH O3TO O3HA4YaeT. pAaCIIUpPEHHUE CTPYKTYpBI
CERIF  nmo  koHCTpyKumui, TpeOyroOmUxcs IS
NPE/ICTABJICHUS CBSI3aHHBIX U CEMAaHTHYECKUX JAHHBIX;
pEeKOMEHJAaMK 10 TIOBOJY MAOCTYIIHBIX CBS3aHHBIX
JAHHBIX, TPUHAUIEKAMMUX APYIMM 00JacTsIM, HO
KOTOpBIE MOTYT OBITh MHTEPECHBI C TOYKU 3PEHHS HX
npencrapneanss B CERIF; pasButme cepsucoB «open
source» TUTS TpeOyeMBIX TpaHchopMaIHii.
PykoBomutenem paGoueit rpymmel  (mroap  2014)
asasercs Miguel-Angel Sicilia (Mcnanus).

2.7 Pagouas rpynna Indicators

Lensto pabGoueli rpynmsl «HANKATOPBI» SIBISETCS
pas3BHUTHE IPOTPAMMBI UCCIIEIOBAaHNI M cOOpa «IIyqIIHX
00pasoB» B 00JIACTH HCIIOIB30BAHUS WHANKATOPOB
(maykomerpust, OHONHMOMETpHsS) I LEJNCH OLECHKH
pe3yIBTaTUBHOCTH YUYEHBIX M OpraHm3anuii. PabGouas
TpylIa CO34aeT  KaTalor  W3BECTHBIX  METOIMK
OIICHMBAHMSI BMECTE€ C aHAIM30M HX 3(PPEKTHBHOCTH.
Pazpaborka CERIF coBMecTUMBIX CEpBHUCOB IS
OLICHKH Hay‘-lHOﬁ PE3YJIBTAaTUBHOCTH, BKJIIOYas HIMPOKO
UCIIONIb3yEeMble  HAIlMOHAIBHBIE U MEXIyHapOJHbIC
MeToAuKH. PykoBomurenem paboyell Tpymmbl (UIOJb
2014) sensiercs Grete Christina Lingjerde (Hopserus).

3 CERIF

Camoe obuiee npejacTaBieHne o GpopMare HaydHbIX
nannbix CERIF naer pucynok 1.

Kpome 3TOTO CYIIECTBYIOT HECKOJIBKO
KOHLENTYaJbHbIX yPOBHEH. JIOTMYECKHH  YPOBEHb
(cymmocTH W WX CBs3W); (H3MYECKUH YPOBEHD

(onpenenenve nanHepix B Buae komaHg K CYBJI) wu
CEMaHTHYECKUU YPOBEHb (nexmapupoBaHHast
CCMaHTHKA).
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Hcrounuk: Jan Dvorak. CERIF Tutorial, 2013 http://www.eurocris.org/Uploads/Web%20pages/CERIFtutorial/
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HUcrounuk: Keith Jeffery, Presentation “Current Research Information Systems in Europe (and wider) for Evaluation
and Management. Opportunities and Trends”



CERIF SIBIISICTCS pe3yIbTaTOM paboThI
MEXIYHapOIHOTO coollecTBa SKCIepToB. [1oaToMy OH
000011aeT pa3HO0Opa3HBIN OIBIT U MPEACTABIISIET COO0I
KOHCEHCYC B3IVISZIOB U IIOJIXO/IOB K CTaHIApTH3aLUH
onucanus HayyHbiX naHHbIX. CERIF sBnsercs ruGkum
u pacumpseMbiM ¢GopMaToM. Brxiowaer Oorarble
CeMaHTHYECKHue CpezcTBa. [onnepxuBaer
MHOTOSI3BIKOBOCTb.

Bce 3T0 0OBSACHAST pacTylIyl0 MHOMYJIIPHOCTH
CERIF nnst mocTpoeHUsl Hay4HBIX HWH(MOPMAIMOHHBIX
CHCTEM Pa3nvHOro Buma (cM. puc. 2).

CERIF  sBiseTcss HaIMOHANBHBIM  CTaHAAPTOM
IpelCTaBIeHUs HaydHBIX NaHHBIX B 10 eBpomeiickuii
crpanax (UK, NO, BE, IT, DE, IS, DK, SE, CZ, SK).
Ha ero ocHoBe peann30BaHbl KpyNHbIE HAIIMOHAJBHBIC
Hay4yHble HWH(GOPMAIHOHHBIE CHUCTEMbI (HampuMep,
CRIStIN (NO); FRIS (BE)). B Poccun CERIF
HCII0JIB30BaH Ul co3nanus noacucremst yuera PHT/I B
ACY PUJ PAH, a Tarxke B psae APYTrUX IPOEKTOB
(mampumep, B HOBocubupckoM RU-CRIS). Cucrema
Counoner siBsiercss CERIF coBmectumoii [6].
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International Professional Association
of Research Information System Specialists
euroCRIS and its Main Product CERIF

Sergey Parinov

From 2000 euroCRIS as an international
professional association of research information system
specialists collects, systemizes and distributes the best
practice and approaches developed in different
countries. euroCRIS by its task groups develops,
maintains and promotes a common research information
format (CERIF) and unified approach to build research
information systems (CRIS). It works to improve
interoperability among research information systems
worldwide.
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Abstract

Computer science research community devoted a
special attention to the studies of online social
networks. In the meantime, we observed that
algorithms and data processing techniques are
often not enough to fully exploit research potential
of social data available. One needs a set of models
and methods explaining social interaction to pose
meaningful questions on the wealth of data. This is
a moment when social sciences come into a
picture providing the necessary tools and
knowledge. Here we review some research papers
on online social networks, which have been
published in the fields of economics, sociology,
psychology and political science. We hope, such
an interdisciplinary view on the social network
research might help to eliminate existing gap
between information management experts and
scholars from social sciences.

1 Introduction

Recent boom of online social networks provided
computer scientists with a lot of new research directions
and inspired numerous efficient algorithms for scalable
network analysis. In addition, it motivated scholars
from social sciences like economics, sociology,
psychology and political science, to catch up with
modern data processing techniques. The massive
datasets of digitized social data attracted social
scientists, who rarely worked with terabytes of
information or used scalable data analysis algorithms.
Their usual toolbox is tailored to hundreds and
thousands of data points, which are rather trustworthy
and verifiable. In contrast, contemporary social graphs
are built from millions of nodes and billions of edges,
the data is highly dynamic, incomplete, unreliable and
difficult to interpret.

It is reasonable to assume that online analytical tools
from computer science will be widely adopted by social
scientists in a short term prospective and current
technological gap will be eliminated. On the other hand,
the social disciplines will stay superior in posing right
questions on social data, which is a key skill in

Proceedings of the 16th All-Russian Conference “Digital
Libraries: Advanced Methods and Technologies, Digital
Collections” — RCDL-2014, Dubna, Russia, October
13-16, 2014.

10

understanding characteristics and mechanisms of a
modern society. Such division of competencies creates
a need for the interdisciplinary research teams and a
number of highly visible research papers were produced
by consortia of social and data processing experts.

To provide an overview of problems and challenges
addressed by the social sciences using online networking
data, we selected a set of publications from four
aforementioned branches of social sciences. Each study is
summarized into a key research question, a method used and
a general outcome. We grouped these works by the field of
study, while some papers might be attributed to two or more
disciplines. We also made an attempt to mention some
national papers where applicable. Finally, some relevant
studies completed with support from the Center for the
Study of New Media and Society were added to the picture.

2 Psychology

An interesting compilation of papers on online
addiction is prepared by Kuss and Griffiths [19]. One of the
most comprehensive reviews of psychologically oriented
research using Facebook was done by Wilson, Gosling, and
Graham in 2012 [32]. A large volume of more than 400
articles has been split into five categories including: into 5
categories: descriptive analysis of users, motivations for
using Facebook, identity presentation, the role of Facebook
in social interactions, and privacy and information
disclosure. Descriptive analysis focuses on Facebook users
and their typical online behaviour. Motivations part is about
why people use Facebook and identity presentation is about
how they want to look for the outside world. Social
interaction category studies relationships  between
individuals and groups. Finally, privacy and information
disclosure papers target various trade-offs between personal
information sharing and associated risks.

Following the proposed categories, we pick few
representative papers from each. For example, in-house
Facebook research lab published in 2011 one of the
largest studies describing inhabitants of the biggest
social network [2, 3, 27]. For the motivation study we
take an example addressing psychological well-being
and increased social capital of the users [23]. A case
study of identity representation from [29] confirms old
wisdom that attractive photos are more likely to help in
getting new friends than unattractive ones. One recent
work which caught quite some attention in press is
devoted to social interactions, in particular, Backstrom
and Kleinberg [4] studied possibility of identifying
romantic relationship between two people based on



their network neighborhood alone. The results are
promising and might lead to finding structurally
significant people in various online applications.

3 Sociology

The methods of sociological research could be
considered as the most demanded from the computer
science community. Several basic notions in social
network analysis have deep roots in sociology, starting
from the famous works by Granovetter granovetter1973
or by Travers and Milgram [25]. A good introductions
into a sociological prospective on modern social
network analysis include work by Marin and Wellman
[20] or by Hansen, Shneiderman and Smith [16], while
a standard textbook in this area belongs to Faust
andWasserman [30]. Among research topics addressed
by modern sociologists we observe a popular thema of
geo-dependencies of social ties, which has already
produced several crossdisciplinary teams [22, 24, 28].
Another hot topic is a cascade-behavior prediction [7,
13], which promises numerous potential benefits for the
information diffusion applications. A more specific task
in the same direction is measuring the influence on
information sharing of each particular node [5].

4 Economics

Thanks to the excellent textbooks by Matthew Jackson
[18] and by Easley and Kleinberg [9], we currently have a
good overview of the role of social networks in economics.
For a short intro in this area one is advised to look at a
brief summary [17]. However, economics research is often
focused on small-scale networks from offline world, rather
than on massive online datasets. Situation is changing
nowadays and more and more papers address online
networks in the economics science, for an up-to-date
review one might look into a work by Ravasan, Rouhani
and Asgary [21]. A lot of available studies concentrate on
applied questions, for example, work by Acquisti and
Fong [1] shows how online information could be used for
discrimination during in a hiring process. Another
interesting topic is connected to online fundrising
potential [6]. Some early studies in political economy
show dependencies between online activity and offline
movements [10].

5 Political Science

Modern political science is a lot more about proper
math and heavy computing as it was ever before.
Researcher perform complex data analysis on millions
of tweets and online texts to better understand current
political issues and verify classic models and theories of
the field. A recent outburst of civil movements
supported by visible online activity was recently studied
in Egypt [26], Spain [14], USA [8] and Russia [15].
Other interesting topics include debates around political
economy of privacy on Facebook [11] and Internet
surveillance [12]. Regarding applications, some
interesting vizualizations around political activites are
developed in [31].

6 Conclusions

This survey is a minor step towards better
cooperation between computer science and social
sciences communities. A set of research problems listed
above is not exhaustive by any means, but rather a basic
selection for future development. We hope, interested
readers will follow the way of diving into alien, but
interesting research disciplines, and will find necessary
bits of knowledge, which are invisible within their
native research circle.
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CounuajbHbIe CETH B COIMAJIBHBIX HAYKAaX

Cepreii YepHoB

CTpeMUTeNIbHBIA POCT COLMAIBHBIX CETe Mpuial
JIOTIOJIHUTEIbHBI ~ UMITyJIbC ~ HUCCIICHOBAHUSIM  UIA
YVUEHBIX-HH(POPMATHKOB B 3TOH 001acTi. B TO ke Bpems,
MBI HAONIONaeM, 4YTO BIAJCHWE AaITOPUTMAMH U
MeTomamMu 00paboTku HWH(pOpMANMU HE TapaHTHUPYET
MAaKCHMAJIBHOTO  PACKPBITHSL HAy4YHOI'O IOTEHLMANa
JaHHBIX W3 colMaidbHBIX cered. IlommMoO 3TOrO,
TpeOyeTcsi MHCTPYMEHTapui MOJeNe W METOIOB Ui
MMOHMMAHHUSI COLHUAJIBLHBIX  B3aUMOIECHCTBHI, YTOOBI
UMETh BO3MOXKHOCTh  (DOPMYJIHPOBATh HHTEPECHBIC
BOIMPOCHI K MHOTOOOpa3sHI0 COBPEMEHHBIX JAHHBIX. B
S9TOT MOMEHT COLHMalIbHble HAayKd MOTYT IOMOYb
MPOIIECCY HCCIEIOBAHUS, TMPEIOCTABUB HEOOXOIAUMBIC
WHCTPYMEHTHl W 3HaHMs. B MaHHOM ThIOTOpHAe MBI
TIpeACTaBIsieM W30paHHBIC WCCIICAOBAHUS OHIIAMHOBBIX
COIIMATBHBIX ceTel, OIyONWKOBaHHBIE B HAYYHBIX
coo01ecTBax YKOHOMHCTOB, COIIMOJIOIOB, IICHXOJIOTOB U
TOJIUTOJIOTOB. Haneemcs, qTo IMOT00HBIA
MEXIUCLUMIUIMHAPHBIA B3IV HAa  UCCIENOBaHMSA
COLIMATBHBIX CETEeH MOMOMXKET COKPATUTh CYLIECTBYIOIIEE
pasjiernieHHe  MEXIy ~ JKclepTaMd B 00paboTke
UH(OpPMAIIUHU U YICHBIMH U3 OOIIIECTBEHHBIX HAYK.
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AHHOTAIUA
TTocne BBEJICHHUS, MOKa3bIBAIOIIETO
aKTyaJIbHOCTh cerel pacnpeeseHHbIX

BBIYMCIICHUH, OCHOBAHHOW Ha TPUA-00JIAYHBIX
CTpyKTypax B o3noxy bonpmux JlaHHBIX,
OIHCaHa HOBAasl CHCTEMa MOJIEIUPOBAHUS TPUL
U 00JauHBIX CEpBUCOB, pa3palbaTbiBaeMas B
JIAT (0)452158 OPHUEHTUPOBAaHHAs Ha
MOBBIMIEHUS.  3P(EKTUBHOCTH  Pa3pabOTKH
myTeM ydera KadecTBa  pabOTHI  yke
(YHKIIMOHHUPYIOIIECH CUCTEMBI pu
MIPOEKTUPOBAHUY €€ NAITBHEHINETro pa3BUTHUS 32
cdeT OOBEOMHEHWS  CaMOil  MPOTpaMMEI
MOJICTUPOBAHUS C CHCTEMOW MOHHTOpPHHTA
peanbHOro (MM MOJENIBHOI0) rpUa-00JauHOro
cepBHCca uepe3 CIeNUalbHYI0 0a3y IaHHBIX.
[IpuBeneH npumep NPUMEHEHUS MPOTPaMMBI

JUIL  MOJISTUPOBaHMs  JIOCTaTOYHO  OOIIeit
00JIaYHOW CTPYKTYpBI, KOTOpasi MOXXET OBITH
WCIIOJIb30BaHA BHE PaMOK  (DPU3UUECKOTO
9KCIIEPUMEHTa, HarpuMmep, Kak XpaHWIHIIE
nH(pOpMAIHA o0rmero JTOCTYTIa THIIA
AEKTPOHHON OMOITMOTEKH.

Hccnenosanue BBIIIOJIHEHO Ipu

¢unaHcoBoil moanepxxke POOU B pamkax
HayuHoro npoekTa Ne 14-07-00215.

1 BBenenue
Briewamittomui porpecc KOMIIBFOTEPHBIX
TEXHOJOTUM, IPOrPaMMHBIX CpPEACTB U B3PbIBHOE

pasBUTHE TIIOOATHEHOTO HH(POPMAIIMOHHOTO TIPOCTPAHCTBA,
BO3HHKIIICTO C MOsIBJICHHeM MHTepHeTa, OOBeANHUBILETO
MEXIy COOOH KOMITBIOTEPHBIC CETH BO BCEMHPHYIO
cucTeMy — mepeqaud  MHGOpPMAIMM  C  TTOMOLIBIO
HH(OPMAIMOHHO-BBIYHCIUTENBHBIX PECYPCOB, — BCE ITO
O3HAMEHOBAIO BCTYIUICHHE YENOBEYECTBA B HOBYIO 3Dy
Bonbimx aunbix (Big Data).

Bce okpyxaromue Hac MpoLECChl B TEXHUYECKOH,
Hay4YHOH M, OCOOEHHO, B couMalbHON cdepax

Tpyast 16-ii Bcepoccmiickoii Hay4yHO#l KoH(pepeHIUH
«JIeKTPOHHbIE OHOJHOTEKH. NMepPCHeKTUBHbIE METOAbI M
TeXHOJIOTHH, JJIEKTPOHHbIe Koulekuun» — RCDL-2014,
Jy6na, Poccusi, 13-16 oxtsiops 2014 r.

nechav@jinr.ru
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MOCTOSTHHO OOpYILIMBAIOT Ha HAaC HENPEPBIBHBIN MOTOK
uHGOpPMAlUK, HIAYIIMHA M3 HAIIUX KOMIIBIOTEPOB H
MOOWIIBHBIX Tene(OHOB, TIepemad pasIHdHBIX Macc
Melna, peryJsipHO  TepeOMBaeMBIX  Ha30MIHMBOI
peKiiaMoii, pa3NUYHBIX CEHCOPHBIX ycTpoiictB, GPS
HAaBUTaTOPOB U MHOXKECTBA APYTMX UCTOYHHKOB, CPEIH
KOTODPBIX, B 4aCTHOCTH, IO oueHke [I. Akcra, aBTOpa
KHUTM O Oynymem  3JeKTPOHHBIX — OMONHOTEK,
OKHJIAETCSl, YTO TOJJOBOE MOCTYIUIEHHE BCEX MHPOBBIX
HCTOYHHMKOB IM(poBoi MH(PopManuu: onuppoBaHHBIX
KHHT, (DUIBMOB, ONTHYECKMX M MAarHUTHBIX 3aIuceil
noTpedyeT mopsiaKa noyyropa rnerabait xpanenus [1].

I'oBOps 0 «OONBIINX TAHHBIX», HAJ0 TIOHUMATh, YTO
3TO HE NPOCTO «OYEHb MHOIO JAHHBIX» H, KpPOMeE
oObema, cileoyeT yuuThbIBaTh W JpyrHe  HuX
xapakrepuctuki. Eme B 2001 r. Mera ['pynn [2] BBena
B KayecTBE ONPEACIAIONINX XapPAKTEPUCTUK IS
OOJIBIINX JaHHBIX TaK Ha3bIBaeMble «mpu \/»:

1. o6bem  (volume, B
(busnaeckoro 066éma),

2. ckopoctb (velocity B cMbiciax Kak CKOPOCTH
HOPUPOCTA, TaK U HEOOXOTUMOCTH BBICOKOCKOPOCTHOI
00paboTKH 1 OJy4YEHHs Pe3YJIbTaTOB),

3. mMHoroofpasme (variety, B cMbICJie BO3MOKHOCTH
OTHOBPEMEHHOW  OOpa0OTKM  pa3iNWYHBIX  THIIOB
CTPYKTYPHPOBAHHBIX U HECTPYKTYPHUPOBAHHBIX JTAHHBIX

CMBICJIC BCJINYNHBI

OnHako, Korfa oOOHmMH TIOTOK JIAHHBIX PacTeT
9KCIOHEHIMAILHO, YBAMBASCh KAXIBIA TOM, 3@ CUYET
PCBONIOIIMOHHBIX TEXHOJIOTHYCCKHX M3MeHeHuH, k 2014 T.
Jiaxe 3Ty «3V» MoJIelb TIPEAJIararoT paciupyTh, TOOABIISS
HOBBIE 1 HOBBIE «V», BKimodas Validity (060cHOBaHHOCT,
npuMeHuMocTs),  Veracity  (mocroeeprocts),  Value
(uennocts, monesHocts), u  Visibility (o6o3pumocTs,
CMOCOOHOCTH K BU3YaIN3alun) U T.1. [3, 4].

UYacro bombimme JlaHHble ONpefesstoT Mpolle, Kak
TaKWe, KOTOpHIC CIMIIKOM BEJIMKH M CIIOXKHBI, YTOOBI MX
MOXHO OBUIO 3(QEKTHBHO 3allOMHHUTH, IIepeNarb |
MPOaHAJIM3UPOBATh CTaHIAPTHBIMA CpescTBaMU
JOCTYIHBIX 0a3 JaHHBIX M WHBIX HMMEIOIIUXCS CHUCTEM
XpaHeHus], nepefaun u o0padoTku. B To ke Bpems otH
Bonpmne  JlaHHblE, HENPEPHIBHO MOCTYHAIOLIME W3
MHOYKECTBA BBIIIECTICPEUUCIICHHBIX MCTOYHUKOB, JIOJDKHBI
OBITH JIOCTYITHBI JUIsSt TIOMCKOBBIX CHCTEM,
MpOaHATW3UPOBaHEl B IIEHTpax Ou3Heca, MPOM3BOJCTBA,
MEJIMIMHEI, TIPaBOOXPaHEeHHs, 000OPOHbI, HAYKH U IIPOCTO
WHJIMBHIYYMOB, KOTOPBIE HX MOTYT 3aTpeO0BaTh.
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3aMeTM, YTO BIUSHUIO PE3yJIBTAaTOB IOJOOHOTO
aHallM3a Terepb MOJABEPIKEHbI BCE Mbl, B TOM YHCIE U
JIOJM, HHUKAaK HE CBs3aHHbIE C KOMIIBIOTEPOM U
uHTepHEeTOM. [leno B ToM, uTo uH(popMaIms o Jr00M
HallleM OOpallieH!H B TTOJUIINIO, (PMHAHCOBBIE HAJIOTOBHIE,
MEJIMIMHCKIE YUPESKICHHs, UCTIONB30BaHUE OaHKOBCKHX
KapT ¥ OOHYCOB CETEBBIX MarasuHOB OCEIaeT B
COOTBETCTBYIOIMX 0a3ax IaHHBIX U MOXET OBITh OTTyna
W3BJICUCHA 10 3aKa3y KOMIIETEHTHBIX OpPraHOB, a TaKKe
Pa3NMYHBIX MOMCKOBBIX CETEBBIX CIYKO WM, HaKOHEIl,
HEJI00pOCOBECTHBIMHM ~ Xakepamu. MHOro  MpPHUMEpOB
MoA00HOTO WCTIONB30BaHMs bonpmmx [IaHHBEIX MOXKHO
Haiith B momysspeoM  pomuke A, CepGamra  [5].
OOcTosITeNbHBIIE  0030p  PEBONIIOIMOHHBIX HW3MEHEHHH,
KoTOpble BHOCAT bonbmme JlaHHbIE B COBPEMEHHOE
obmectBo MaH B Oectcemmiepe B. Maiiep-Illenbeprepa u
K. Kyknepa [6].

OpHako dYalmie B KayecTBE OJHOTO M3 HambOoJiee
BIEUYATISIFOLIMX PUMEPOB OOJIBUIMX JAaHHBIX MPUBOJIST
MOTOKH HKCIIEPUMEHTAIIBHBIX JTaHHBIX (PU3UKU BBICOKHX
sHepruil, mocrtymaiomue ¢ boxpmoro AnpoHHOTO
Komnaiinepa (BAK) B8 IIEPHe [7]. 3a Bpems mepBoro
3amycka BAK k 2012 r. uerbipe sKkcneprUMeHTAIbHbIE
ycranoBkd Ha Hem ALICE, ATLAS, CMS u LHCb
BBIIABATH KOKAYIO CEKYHTy OJMH reTabaiT (1015 6aiit)

CBEPXOBICTPOI CIIOKHOM 3JIEKTPOHHON MpenoopaboTKy,
OCTABJISABIICH TOJNBKO OXHO TIOJE3HOE (HH3UYECKOe
cobpite u3 10 ThICAY, BBINONHAICA HMX aHAIA3 B
IIEPHOBCKOM KOMIIBIOTEPHOM IIEHTpe OOpabOTKU H3
MHOTHX ThICSY IpoueccopoB. Ilocme sToro anamusa
ocraBajcsa  TOJNbKO 1%  coObITHMiI, BO3MOYHO
coJiepKalluX HMCKOMbIH ¢Qusnueckuii ¢enomen. Ho
JlaXKe TI0CJIe TAaKOT0 PaJANKAIBHOTO COKPAILICHHs TIOTOKa
9KCIEPUMEHTAIBHBIX JIAaHHBIX B MUJUIMOH pa3 Ul 3THX
YeThIpeX  OONBIINX  3KCIEPUMEHTOB  TPeOOBAIOCH
XpaHUTh TMOCTYMAIOMKe B Toa 25 merabalT JaHHBIX B
CHEIUaIbHBIX PpOOOTH3UPOBAHHBIX JICHTOYHBIX
XpaHWIMIIAX, T.K. KOIMH O3THX JAaHHBIX  IOJJIEkKAT
nepenade B COTHH (PU3UUECKHX IIEHTPOB B 36 cTpaHax
Mupa I Oojee TIIATENbHOrO aHajiu3a Ha COTHAX
TBICSTYaX KOMITBIOTEPOB, 00BbEAMHEHHBIX BO BeeMupHyro
CeTh pacmpefe/ieHHbIX Bbrunciennit — Worldwide
LHC Computing Grid (WLCG). Exennesno 8 WLCG
00pabaThIBAIOTCS TONTOPAa MIJLUIMOHA 3aJaHWM, Ha 4TO
OJTHOMY Ji@)k€é CaMOMYy MOIIHOMY COBPEMEHHOMY
KOMITbIOTEpy notpedoBasiocsk 6s1 600 mer.

CpaBHHTEIbHAS JuarpaMmMa Ha pHCyHKe 1 10
o01mM o0bemMam nepepabarbiBacMbix B 2012 1. qaHHBIX
B COIMANBHBIX CETSAX, MOWCKOBBIX CHCTEMax, Pa3HBIX
oTpacinsx  OusHeca, MEIWIUHBI, KIUMATHYCCKHUX
mporHo3oB u  BAK HarmsamHo mokassiBaeT, 4To
uccnenosanus B LIEPHe mayTt B ycnoBusax bompmmx
JlaHHBIX.

We are BIG!

Current LHC data set, all
data products: ~250 PB

Puc. 1. CpaBHuTENbHAS IMarpaMma IIOTOKOB AaHHbIX B 2012 1. ay1st pa3HbIX MPUIIOKEHUI
(6usnec, mouckoBbie cuctembl, BAK, meauiiHa, KITUMaTH4IeCKue mporHo3s) [8]

IaHHBIX. 3allOMHUTH TaKO€ KOJIMYECTBO JAHHBIX
HEBO3MOXXHO HHM Ha Kakol M3  COBPEMEHHBIX
BBIUMCIIMTECIBHBIX CHUCTEM. ITosTomMy nocJie

Business emails sent

3000PB/year
(Doesn't count; not managed as

a coherent data set)
W3BecTHBIN crienManuct B O0JNACTH  XpaHEHHUs
uapopmanuun  xkum  I'psii  mpenckasan, — dTO

HApACTAIOIMI MOTOK Hay4HOM WHMOPMAIMH JOJDKEH
HeU30ekHO Mpeodpa3oBaTh NPAKTHKY HAYKH, M HA3Ba
9TO  W3MEHEHHE  «YETBEPTOM  MapajurMoi», B
JOMOJHEHHE K  TPeM  OPEIbIAYIIAM  HAyYHBIM
napajurMaM — SKCIICPUMEHTAIbHOM, TEOPETHIECKOU H
BEIYHCITUTENBHOM [9].

Ha rtopxecrBe 4 wmions 2012r. no mnoBoay
nonyuenuss [[EPHom  HoOenmeBckoit mpemun  3a
oTkpbITHe 0030Ha Xwurrca aupekrop LIEPHa Ponbsd
Xoilep npsiMO Ha3Ball TPUI-TEXHOJIOTUN OJHUM U3 TPEX
crommoB ycmexa (Hapsmy ¢ yckopureaem LHC u
(GU3MYCCKUME ~ YCTAHOBKaMm). OTOT YCIIEX TaKKe
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noarsepxaaer, uro LEPH, Boiins B spy boabmmx
JanHblX, d(QQEKTUBHO  mNpeoJoNeBaeT  MpoOIeMBbl
YEeTBEPTOM MapajurMbl, 4YTO SBISETCS OJHUM U3
npumMepoB (Hapsiny ¢ co3manuem B I[EPHe WWW-
BCEMHUPHOW MayTWHBI), KOrga paspaboTku B 00JacTH
(bM3UKKM YaCTHI] HAYMHAIOT BIUSTH HA HMCCIEIOBAHUS B
JPYTHX HAyYHBIX 00IaCTSX.

Cnenyer otmetuth, 4to B 2015r. mpeacrout
BTOpHuHBIA 3amyck BAK mocne ero cymecTBeHHON
MOJICPHU3AIK, KOTJa TOTOK JaHHBIX BO3pacTeT B
2,5 pa3a mpu yJBOCHHH BpPEMEHH Ha MX 00paboTKy. B
CBOMX IIJJaHAX HA TAaKO€ PAa3BUTHE KOMIIBIOTHHIA B
IHEPHe nocne 2015 r., koTopoe cMOrio Obl 00ecreuuTh
MOTEHIMATLHO HOBYIO (PU3UKY, TOMUMO 3HAYUTEIBHOTO
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VBEJINYEHUS BBIYMCIATENBHBIX MOITHOCTEH M PECYpPCOB
XpaHCHUsI JTaHHBIX, COBEPIICHCTBOBAHMS MPOTPAMMHBIX
CPENCTB aHAIW3a W  MOJCIHPOBAHUS, AKTHBHOTO
UCIONIB30BaHMs  PACTpPENEICHHBIX  MapaliebHBIX
BBIYKMCJIEHHM, MMPEJIaraeTcsi MOBLICUTh 3P(PEKTHBHOCTH
pacmpeneieHHbIX CHCTeM BbluucieHuid Ha 0aze WLCG
MyTeM CHHTE3a TPHJ 1 00JauHbIX TexHoIoruii [8].

[Ipumepom  yke  HUMEIOLIECHCS  TEXHOJIOTHH,
peanmusyromeii MOmOOHBIA CHHTE3 JiIs PpaboTHl C
bonpmmmmu  JlanHbeiMu - siBIsieTcss  cuctema  PanDA

(Production and Distributed Analysis — o6pa6otka
JaHHBIX W pACIpPEIC/ICHHBIH aHAN3) JKCIePUMEHTa
ATLAS na LHC. Ceromns PanDA paccmatpuBaercs
Kak BO3MOJ)KHast CUCTEMa JJIsl POCCHICKOTO METarpoeKTa
HUKA B OObeIWHEHHOM WHCTUTYTE  SACPHBIX
uccienosannii (. Iy6na) [10].

Kak Obuto moka3aHo B HENABHO 3allUIIEHHOW B
OUAN nucceprammu H.A. KyTtoBckoro, BkIIIOYeHHE B
TPUJ C €ro JKECTKOH CTPYKTYypOH, OpPUEHTHUPOBAHHOU Ha
MHTETPaLlIoO YK€ CYHIECTBYIOIIMX IPOLECCOPHBIX W
MIPOTPaMMHBIX PECYpCOB, OOJIauHBIX CTPYKTYyp, Oojee
TMOKMX 3a CYeT WCIHOJIB30BaHUS  BUPTYaIbHBIX
KJIaCTEPOB M3 BHPTYAJBbHBIX BBIYHUCIUTEIEH, TTO3BOJISIET
COKpaTUTh BpEMs PEIICHHs IIMPOKOro Kpyra 3aaad B
obmacti (U3BMKKM BBICOKMX DJHEPIUH W  IOBBICHTH
3¢ HeKTUBHOCTH UCTIONTB30BaHMs pecypcos [11].

CrieryeT MOIYEPKHYTh, YTO B CHITy CBOCH CIIOKHOCTU H
BBICOKOW CTOMMOCTH pa3pad0TKa TAKUX CJIOKHEHIIHIX TPH/I-
O0MavyHBIX cHCTeM cOOpa, Mepefauyd W paclpesielleHHOM
00paboTK cBEepXOOMNBIMX 00heMOB HH(OPMAIIH TpeOyeT
OONMBIINX TIPeIBAPUTENBHBIX HCCIICIOBAHUN IO BBIOOPY
ONTHMAJIBHOM WX CTPYKTYpPhl C y4eTOM CTOMMOCTH H
NpEAToNiaraeMbIX ~ pecypcoB ¥ 3arpy3ku. IlojgoOHbie
HUCCJICAOBAaHUA OOJDKHBI OCHOBBIBATHECA Ha THIATCIBHOM
MOJIEJIMPOBAaHNH KaK TIOTOKA 3aJ[aHUii C y4EeTOM HX TUIIOB U
CTaTHCTMYECKHX JaHHBIX O paclpeieficHHH BpeMEHH HX
TIOCTYIUIEHHS. U TPeOYEMBIX KOMITBIOTEPHBIX PECYpPCOB IS
WX BBINOJIHEHWS, TaK M COCTaBa MOJCIMPYEMOI Ipuj-
CTPYKTYpBL

Hacrosmias pabora nocssiieHa pa3padbaTbiBaeMoi B
JINT OUAN HOBOH cucteMe MOJENUPOBAaHUS TPUI U
00JIaYHBIX CEPBHCOB, OPUEHTUPOBAHHOM Ha MOBBIIICHUS
5QPEeKTUBHOCTH MX Pa3pabOTKH IyTEM ydeTa KadecTBa
padoTHl yxke QYHKIMOHUPYIOLIEH CHCTEMBI B POrHO3aX
Ha ee JanpHellnee pasBUTHE. OTO Ipeiaraercs
clenmath 3a CYeT OOBCAMHEHHS CaMOH IMPOrpamMMBbI
MOJCJIUPOBAHUS C CUCTEMOW MOHHTOPHHIA PEabHOI'O
(M MOZIENBHOTO) TPHA-O0JAYHOTO CepBHCA uepe3
CIelMalIbHYI0 0a3y JaHHBIX, OCYLIECTBIIONIYIO cOOp U
CTAaTUCTUYECKUI aHaJIn3 mo BBIYHCIICHUIO
pacnpeﬂeneﬂuﬁ JaHHBIX MOHHMTOPHUHIA, HUCIIOJIb3YCMbIX
3areM JUIS JTMHAMHYECKOM KOPPEKIUH T1apaMeTpoB
MojenupoBanus. [lpuBeneH mpumep NpUMEHEHHUS
NpOrpaMMbI JJIsI MOJAEIHPOBAHUS JOCTATOYHO OOmen
o0NayHOW  CTPYKTYpbl, KOTOpas  MOXET  OBITh
UCIIOJBb30BaHa BHE PaMOK (DH3MYECKOTO IKCIICPHMEHTA,
HampuMep, Kak XpaHWiMie uWHQopMauuy oO0Iero
JOCTYTIa THIIA JICKTPOHHOH ONOIHOTEKH.
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2 IIpuHIUNBI MOJEJTUPOBAHUS TPUT
U 00/1a4HBIX HH(PPACTPYKTYP

B cuILy OYEBUTHON HEOOXOINMOCTH
Mpe/IBAPUTEIHHOTO MOJICIMPOBAHUS TPUI-CHCTEM ObUIH
HAIMCaHBI HECKOJIbKO porpamMmm Ut ux
MOJICTTUPOBaHUs, 0030p KOTOPBIX MOXHO HailTH B
pabore [12], rme mocnie CpaBHUTEIBHOTO aHAIU3a 3TUX
nporpamMMm OBUT ClieflaH BBIOOP B TOJIB3Y MPOTPaMMBbI
rpua-moxenupoBanus GridSim [13]. GridSim - sto
OuOIMOTEKA KIIACCOB, MOCTPOEHHAs HA CTAHAAPTHOMN
6ubmuoTeke SimJava, ¢ MOMOIIBIO KOTOPOH MOKHO
MOJIETUPOBATh  TMOTOK  JUCKPETHBIX  COOBITHH  BO
BpPEMEHHU.

B npensiaymeit pabore asropoB [14] omucana
nporpamma MOJICITMPOBAHUS, OCHOBaHHas Ha
pacummpenun kiaccoB GridSim u oObequHEeHHH WX B
MporpaMMmy, KOTOpas MOJEIHpPYyeT 0OpabOTKy IOTOKa
3aaHUi  IPOEKTUPYEMOH  TpUA-CTPYKTYpoH, H
ANTOPUTMOB TUTAHUPOBAaHUSA TOTOKa 3amanmii ALEA
[15]. dns 3amycka mporpaMMBbl TpeOyeTcst 331aTh COCTaB
1 TOTIOJIOTHIO IIEHTPOB 00Pa0OTKH MOJETUPYEMOil Tpr-
CTPYKTYPBI, @ TaKXXE PaCHpeeIeHHE PECYPCOB MEXIY
3agaHusMH. [locme 3TOro mporpamMma  BBIIOJHSET
MMHTALMOHHOE MO/ICTTUPOBAHHMS HPOLIECCOB
NPOXOX/ICHNS] CTeHEPUPOBAHHOTO Habopa 3aJaHui
4yepe3 3Ty TIpUA-CTPYKTypy. B KauecTBe pe3yibTaToB
BBIYHCIISIOTCS BpEMEHHBIE OLICHKH HCKOMBIX
napamMeTpoB MOTOKa 3aIaHHH.

Kak yxe ObIIO OTMEYEHO BBIIE, MOCTOSIHHOE
pasBuTHE COBPEMEHHBIX  TpHJI-CHCTEM  TpeOyeT
HENPEPBLIBHBIX KOPPEKTUPOBOK 60JBIINHCTBA
MapaMeTpOB MOJCIHPOBAaHUSI. DTO HEOOXOAUMO IS
MIPOTHO3UPOBAHUS TTOBEICHHUS CUCTEMBI npu
3HAYHUTEIBHBIX €€ HM3MCHCHHUSIX C Y4YeTOM CTaTHCTHUKU
OKCIUTyaTallid CUCTEMBI, IIOJy4aeMOH Ha OCHOBE

HUMEIOIINXCA IMMPOTPaMMHBIX CPEACTB €€ MOHUTOPHHTA.

3 MOHUTOPHMHT TPU/-CUCTEM

CucremMa MOHHUTOPHMHIA — 3TO HAOOp MPOTrPaMMHBIX
W anmapaTHbIX CpeICTB JUIl aHauu3a M KOHTPOJIS

COCTOSIHHSI HEKOTOPOH  CHCTEMBI  pacIpelelieHHbIX
BeluncneHnid  (cm.  Hampumep  [16]).  Cucrema
MOHHTOpPHHTa ®W  yuera  pecypcoB  (CMVP)
OpefHasHadeHa Ui OTCICKUBAHHSI  TEKYIUEro

COCTOSIHHSI PECYpPCOB, 3aJaHUil U JAPYruX OOBEKTOB B
rpua-cucreme. HHcTpy™mentapmiit CMVYP  momxen
MPEIOCTABIISATh KAK CTATUYECKYIO, TAK U IMHAMUYECKYIO
uHpopMannio O (QYHKIMOHUPOBAHUH TPHJ-CUCTEMbI
(mpuMepoM  IHHAMHYECKOH ~ HHOOPMAIMH  MOXET
CJIIYXKUTb COCTOSIHUC oqepe,uei/i Ha BBIYUCIIUTCIBHOM
KJTacTepe), a TaKKe pe3yJbTaThl CTATUCTHYECKOTO
aHanu3a 3Toil mHpopmanuu. Cpean OCHOBHBIX 3ajad
MOHHUTOPHHIA OTMETUM CJIETYOIIHE:

HenpepsiBHOE HAOIOICHUE 38 COCTOSTHUEM TPHUJI-
CEpBUCOB, Kak  0a3oBbix  (0Omux s Bceid
UH(PACTPYKTYPHI), TAK W OTHOCSIIUXCS K OTAETBHBIM
PECYPCHBIM IIEHTPaM;

= JlomyueHne HHGOPMAIMM O BBIYUCIUTEIBHBIX

pecypcax (KOMMYECTBO BBIYHCIHTEIBHBIX Y3JIOB LIS



BBIIIOJIHEHHUS 3ajad, apXHUTEKTypa BBIYHMCIUTEIBHON
CHCTEMBI, YCTAaHOBJIEHHOE IPOrPaMMHOE O0eCIeueHue,
JOCTYIHBIE  CHEHUATU3UPOBAHHBIE  NPOTPAMMHBIC
MAKETHI) ¥ O MOTPEOICHHOM IPOLIECCOPHOM BPEMEHH;

= JlaHHBlE O JOCTYIE BUPTYaIbHBIX OpraHU3alMid K
pecypcam 1 BCTIONb30BaH|M UMH KBOT HA BBIYHCITUTEIIEHBIC
Ppecypcesr;

* MOHUTOPUHT  BBINOJHEHHUS  BBIYUCIUTEIHHBIX
3ajaHuil ¥ 33124 (3amycK, U3MEHEHHE COCTOSIHUSI, KOJIbI
3aBEPIICHUS U T.IT.).

Cpenu mapaMeTpoB MOHHMTOPHHra, HEOOXOIMMBIX
JUIs  TOCJHEIYyIOLIEro  MOJENHUPOBaHMs,  Haubolee
CYIIECTBEHHBIMH SIBJISUINCH CIIEAYIOIIHE:

1) umcio 3a1a4 (cumystitus,
PEKOHCTPYKIIHUS) MOCTYIAIOLIUX B CUCTEMY;

aHaIu3,

2) 00beM UCIIONB3yeMOii ONIePaTHBHOI NaMsITH;
3) ucrmonbp30BaHHOE TPOIIECCOPHOE BPEMS;

4) guciio 06paboTaHHBIX COOBITHIA;

5) Bpemst pacueTa 3a1a4u;

6) 06beM HCIIONB3YEMBIX JTaHHBIX.

[Tpumeps! nuarpaMM, IOKAa3bIBAIOIIMX JUHAMHKY
W3MEHEHHsI TapaMeTpOoB MOHHMTOPHMHIA IIOKa3aHbl Ha
pucyHkax 2 u 3.

NEvents Processed in MEvents (Million Events)

E00 T T

014-05-22 014-05-23 2014-05-24

B MC Simulation
"I Data Processing

W Analysis
B TO Processing

168 Hours from 2014-05-21 to 2014-05-28 UTC
T L] ¥

2014-05-25

M MC Reconstruction
M Extra Production

2014-05-26 2014-05-27 2014-05-28

W Group Production i Cehers

Maximum: 533.97 , Minimum: 76.58 , Average: 143 .91 , Current: 143.81

Puc. 2. [luHaMuKa pacrpeneaeHus yucia pusnyecknx coObITrit (B MIIH) 110 TPYIIAM peliaeMbIX 3a1ay
(amanmus, cumysims, 06paboTKa)

CPU consumption Good Jobs in seconds

£00,000.000 T i

168 Houwrs from 2614-05-21 10 2014-05-26 UTC
L] T T

530,000,000

430,000,000

300,000,000

290,000.008

100,000.008

W14-05-24

A405-22

W MC Reconstruction
W Extra Production

W FC Simulation
Data Processing

W fnalysis

014-05-25

B T) Processing

M014-05-26 140528

i Group Production LI Cehers

Maxmum: 541.025.056 . Minimum. 286 371,680, Average: 413,930 130, Current 418,185,831

Puc. 3. JlnHamMuKa pacrpemesieHust 3arpy3KH MPOIeCcCOPOB (IHUCIIO BBIMOIHACMBIX 3aIaHAH B CEKYHIY)
10 Pa3HBIM TUIIAM pelIaeMbIX 3a71a4



4 CxemMa nporpaMmbl MO/1eJIMPOBAHHUS
SyMSim

B Hacrosimedi paboTe Ha  OCHOBE JaHHBIX
MOHHMTOpUHra OmHOHW u3 rpua-cuctem WLCG [7],
COXpaHSEMBIX B CIIeUaJIbHO pa3paboraHHOl 0aze
JIAaHHBIX, Yepe3 BeO-mHTep(eiic BBIIONHAETCS HX
CTaTHCTUYCCKUI  aHAM3,  pe3yJbTaThl  KOTOPOTrO
MO3BOJIAIOT 3aTeéM TI'eHEPUPOBATh AJCKBATHBIA IMOTOK
3aJIaHMi 11l U3MEHEHHS ITapaMeTPOB MOJCIUPOBaHHS.

Cxema mnporpammbel  SyMSim  (Synthesis  of
Monitorung and Simulation — Cunte3 MonutopuHra u
MojenupoBanus), pealusyollell WIS  CHHTE3a
OpPOIECCOB ~ MOHHTOPHHTa W MOJCIHPOBAHUS,
npeicTaBieHa Ha pHCYHKE 4. JlaHHBIE MOHHTOPUHIE
pEaNbHON TPHA-CHCTEMBI MOCTYIAOT B 0asy IaHHBIX
creayomuM o0pa3oM: 3amaHHe OTIPaB/SIETCS Ha
cepep (1), manee calT-MUIIOT 3ampanuBacT 3aJaHue Ha
o0paboTky (2), cepBep OTHpaBisieT 3aJaHWe Ha
ucnondenue (3), uHGOpPMAIUS O BBIMOJHEHHH 3aJaHUs
nocrymaet B 0asy manHbix StatDB (4). Ha ochoBe

1.

Queue

JAHHBIX MOHHMTOPHHTA TIOJB30BATENb 3a/a€T BXOIHEIE
napamerpsl Mozxenu (5) u moTtoka 3amanmii (6), mamee
Momens obpabarsiBaet 3amanust (7,8). Pesymbrars
paboTBl  MOJEAM  JOCTYIHBI  IIOJb30BATENIO IS
najJbHEHNIIero aHajim3a.

Ipu paspaGotke mporpammel SyMSim ymamochk
pacIIMpHTh ee chepy NPUMEHEHHUs Ha CTaBIIUE BechMa
aKTyaJlbHBIMU B IIOCIICIHEE BPEMS CHCTEMBI OOJIaYHBIX
BBIYUCIIEHHH.

Jost WUTIOCTpaLu BO3MOXKHOCTEHN
paspabotanHOH MIPOTPaMMEI SyMSim o
HMHTAIIMOHHOMY MOJIETTHIPOBAHHIO 00IaYHBIX

BBIYMCIICHMH HWDKE NMPUBEIEH MpUMep €€ NPHMEHEHHS
JUTS ONITHIMH3ALUH MIPOCTOM 0ONaYHON CTPYKTYpHL. OTa
CTPYKTypa MBICIMIACh, KaK IpeAHa3HAuYeHHas Ui
00pabOTKK JaHHBIX (PU3MUYECKOTO IKCIEPHMEHTa, HO B
NPUHLMIE B TAaKyl CXEMy YKJIaJbIBaIOTCS W ApYrue
CTPYKTYpBI CBSI3aHHBIE C XpaHEHHEM M OOHOBJICHHEM
OonbImIMX MaccHMBOB IM(POBOH HMHGPOpPMAIMH, B TOM
Yrcie ¥ BO3MOXKHBIN BapHaHT pean3aliiy 3JIeKTPOHHOH
OuOIMOTEKH.

/ Site N

REAL GRID (MorWTOpWHT)
1. Otnpaska sapaHWiA Ha cepeep

Task/JobDB
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Jeb flow
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Hypethesis
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UcnonHeHuwe
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/ Model Site \

4. 3anuch CTATUCTUKA

Simulation (MoaenuposaHue)
5. Moaenb cucTemer ¢ yueTom
PeanbHLEIX AAHHBIX
MOHWUTOPMHIA, FreHepaLma
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Model Pilot AL £ 8
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6. MmmTauma notoka aaaaHAA
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5 o i — 7. 3anpoc 3apaHnA
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Hypothesis B@@@ raft-s 9 . 8. OTtnpaeka 3apaHus Ha
We are @ 4 vcnonHexue
= Job flow analisys——Simulation Results

9. AHanma peaynbyatos paforer,
3aMUCh CTATUCTUKA

Hypothetic grid structure

ModelDB

Puc. 4. Cxema mporpamMmbsr SYMSim MoemupoBaHust CHCTEMbI PACTIPEACIICHHBIX BBIUMCICHAH C Y4ETOM JaHHBIX
MOHUTOPHHTA 3TON CUCTEMBI

5 [locTaHoBKa 3a1a4M U pe3yJibTAThI
MO/1eJINPOBAHUS

PaccmatpuBaercss Mopenp peanu3auud  0OJNaYHOM
CTPYKTYpBbI, MpEHA3HAYCHHOH IUIsl XPAHCHHH IaHHBIX B
POOOTH3UPOBAaHHOW OHOIIMOTEKE C THICSYAMU KacceT C
MATHUTHBIMH ~ JICHTAMH, W3  3arpy34HKOB-IpailBOB
KOTOPBIX POOOT aBTOMAaTHYECKH JOCTaET Tpedyemble
JEHTHl M YCTaHABIMBaeT B OFHO WM HECKOJBKO

YCTPOMCTB UTEHUSA-3aIIUMCH. J[OCTHIKEHUSI COBPEMEHHBIX

TEXHOJIOTHH IO3BOJISIFOT 3amucarbh 10 6,25 tepabaiir Ha
OIMH JIEHTOYHBIM KapTPHK, IIPUYEM COBPEMEHHBIE
CTaHAApPTHl 3allMCH HA MAarHUTHBIC JICHTHI TIOJ YTJIOM
TIOIUTEPKUBAIOT JICJICHHE €€ Ha pas3Iensl IOI00HO JICKaM,
YTO MO3BOJISIET OOPAIIATHECS K HAM, KaK K TPaIUIIHOHHOMY
karasory. dororpadus TAKOro XpaHWIHIIA C POOOTOM-
3arpy3yrKOM MpPEJICTaBIeHa Ha PUCYHKeE 5.

[IpoexTupyemasi CTpyKTypa COCTOUT U3 JIEHTOYHOTO
poboTa, MaccuBa JEHTOYHBIX KapTPHIDKEH M KiacTepa
nporieccopoB. CTomMoCTh JpaiiBa — 5 YCIOBHBIX
SIMHUIL, TTpoIeccopa — 3 SAUHUIIBI.
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Puc. 5. ®oto xpaHmIHIma ¢ pOOOTOM-3aTrPy3UHKOM

B kauecTBe KpuUTEpHs OLIEHKH BHIOHPAETCS BpeMs
MPOXOXK/ICHUSI TECTOBOTO MoToka m3 99 3amanuii. Hano
HaWTH  ONTUMAJILHOE  COOTHOIIEHHE  KOJMYECTBA
IIPOLIECCOPOB u KOIMYEeCTBA  JPaiiBOB npu
orpannyeHHoM Orokere B 100 yCIIOBHBIX eAMHHIIL.

Pe3yJ’le3TbI MOJECJIMPOBaHUA

1. Onpedenenue cmenenu 3azpysxku kiacmepa

Barpy3ka kmacrepa W =Ty/Ta, rme
MPOILIECCOPHOE BPEMsi  BBIMOJIHEHUS IAKeTa
ACTPOHOMHYECKOE BPEMSL.

T100
Ta

Ha pucynke 6 mokasaHa cTeleHb 3arpy3KH KiacTepa B
3aBHCUMOCTH OT KOJIMYECTBA IPOLIECCOPOB U ApaiiBoB. Mbl

Execution Time

53000

22000
51000
30000
492000
48000
47000
46000

45000

21 20
CPUs number

BUAWM, YTO TPH OONBIIOM KOJHYECTBE IIPOIIECCOPOB
3arpy3ka Kiacrepa IajiaeT, MOCKOJbKY IPOIECCOPBI
MPOCTAMBAIOT B OXKUJIAHMKA MOHTHUPOBAHMSI KACCET C
JaHHBIMHM Ha JpaiiBbl. CrenoBarenbHO, HaJ0 BBIOMPATH
ONTUMAJILHOE COOTHOIIICHHE.

3arpy3kKa knacrepa

KO/NMvecTBO gpanBoB

23 5,4

20 18

KoMM4ecTBo NpoLjeccopos 15

13

Puc. 6. Ctenenb 3arpy3ku Kiactepa B 3aBUCHMOCTH
OT KOJIMYECTBA MPOLIECCOPOB U APaBOB

2. Bpems ebinonnenus nakema 3a0aHull 8 3a6UCUMOCMU
OM KOU4eCmsea npoyeccopos u opaieos

Ha pucynke 7 cTpenkol IOKa3aH ONTUMYM IO YHACITY
BBIYHMCIIUTEIBHBIX MPOLECCOPOB B KIACTEPE U AOPOTHX
J(paiiBoB. Takum o0pazom, KoH(puUTyparus,
obecrieunBamonias MUHHMAbHOE BpEMs HCIIOJHEHUS
JIOJDKHA COCTOSATHh M3 18 BBIUMCIMTENBHBIX MPOLIECCOPOB
n 9 npaiiBOB-3arpy34nKOB.

[
]

[
=]

Drives number

) 6
.- 15 13

Puc. 7. Bpems BBITIOHEHUS MMaKeTa 3alaHUi B 3aBUCHMOCTH OT KOJIMYECTBA IPOILIECCOPOB U IPaiBOB
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3aKjao4YeHue

IIpennoxeHHbIl NOAXOA K MOJACIUPOBAHUIO U
aHaJIM3y BBIYMCIIUTEIBHBIX IPUA-00JIAUHBIX CTPYKTYp B
OKCIIEPUMEHTAIbHOM  (M3MKE  BBICOKHX  DHEPrHid
OCHOBaH Ha YydYeTe [JaHHBIX UX MOHHUTOPHHIA,
UCTIONIB3YEMBIX 3aTeM Ul JAWHAMHUYECKOH KOPPEKIHH
napaMeTpoB MOJACIUPOBaHUs. B cuity obmHocTH cBOCH
peanu3anuu paspaboTaHHast nporpamma
MojenupoBanus ~ SYMSIim  moxer  ObITh  TaKke
NpUMEHeHa U1 peIleHus Oojiee IIMPOKOro Kiacca
3a7a4  MPOCKTHPOBAHHS  BUPTYaJbHBIX  LIEHTPOB
00pabOTKK M XpaHEHUs OOJIBIINX MACCHBOB JaHHBIX. B
YaCTHOCTM MpPOTpaMMy  MOXKHO  IIPUMEHSTH  JUIst
MIPOEKTUPOBAHUS U MOCIIEIYIOIIET0 Pa3BUTHS XPaHUIIUIL]
nHpopManuy OOIIEro MJOCTyna, HE OrpaHWYEHHBIX
001acTbI0 (PU3MIECKOTO IKCIIEPUMEHTA.
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After the introduction, showing the relevance of the
distributed computing networks based on grid/cloud
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http://blogs.gartner.com/doug-laney/files/2012/01/ad949-3D-Data-Management-Controlling-Data-Volume-Velocity-and-Variety.pdf
http://blogs.gartner.com/doug-laney/files/2012/01/ad949-3D-Data-Management-Controlling-Data-Volume-Velocity-and-Variety.pdf
http://blogs.gartner.com/doug-laney/files/2012/01/ad949-3D-Data-Management-Controlling-Data-Volume-Velocity-and-Variety.pdf
http://blogs.gartner.com/doug-laney/files/2012/01/ad949-3D-Data-Management-Controlling-Data-Volume-Velocity-and-Variety.pdf
http://rob-livingstone.com/2013/06/big-data-or-black-hole/
http://rob-livingstone.com/2013/06/big-data-or-black-hole/
http://rob-livingstone.com/2013/06/big-data-or-black-hole/
http://timoelliott.com/%0Bblog/2013/07/7-definitions-of-big-data-you-should-know-about.html
http://timoelliott.com/%0Bblog/2013/07/7-definitions-of-big-data-you-should-know-about.html
http://timoelliott.com/%0Bblog/2013/07/7-definitions-of-big-data-you-should-know-about.html
http://www.slideshare.net/yandex/big-data-30799013
http://www.slideshare.net/yandex/big-data-30799013
http://home.web.cern.ch/about/computing
http://www.gridbus.org/gridsim/
http://grid.jinr.ru/?page_id=77

Methods for Anomaly Detection: a Survey

© Leonid Kalinichenko

© lvan Shanin

© llia Taraban

Institute of Informatics Problems of RAS
Moscow

leonidandk@gmail.com

Abstract

In this article we review different approaches
to the anomaly detection problems, their
applications and specific features. We classify
different methods according to the data
specificity and discuss their applicability in
different cases.

1 Introduction

Anomalies (or outliers, deviant objects, exceptions,
rare events, peculiar objects) is an important concept of
the data analysis. Data object is considered to be an
outlier if it has significant deviation from the regular
pattern of the common data behaviour in a specific
domain. Generally it means that this data object is
“dissimilar” to the other observations in the dataset. It is
very important to detect these objects during the data
analysis to treat them differently from the other data.
For instance, the anomaly detection methods are widely
used for the following purposes:

» Credit card (and mobile phone) fraud detection
[1,2];

 Suspicious Web site detection [3];

» Whole-genome DNA matching [4, 5];

» ECG-signal filtering [6];

 Suspicious transaction detection [7];

 Analysis of digital sky surveys [8, 9].

The anomaly detection problem has become a
recognized rapidly-developing topic of the data
analysis. Many surveys and studies are devoted to this
problem [1, 3, 4, 5, 10, 11]. The main purpose of this
review is to reveal specific features of widely known
statistical and machine learning methods that are used to

detect anomalies. All considered methods will be
categorized by the data form they are applied to.

The paper is organized as follows. In Section 2 we
introduce three generic data representations that are
most commonly used in anomaly detection problems:
Metric Data, Evolving Data and Multistructured Data.
In Sections 3, 4 and 5 these data forms are discussed in
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detail, each form is related to a certain class of problems
and appropriate methods that are presented with the
application examples. In Section 6 we discuss specific
features of the anomaly detection problem that make
strong impact on the methods used in this area. Section
7 contains conclusions and results of this review.

2 Data forms

The precise definition of the outlier depends on the
specific problem and its data representation. In this
survey we will establish a correspondence between
concrete data representation forms and suitable anomaly
detection methods. We assume that the data are usually
presented in one of three forms: Metric Data, Evolving
Data and Multistructured Data. Metric Data are the most
common form of data representation, when every object
in a dataset has a certain set of attributes that allows to
operate with notions of "distance™ and “proximity".
Evolving Data are presented as well-studied objects:
Discrete Sequences, Time Series and Multidimensional
Data Streams. Third form is the Multistructured Data,
under this term we understand the data that are
presented in unstructured, semi-structured or structured
form. This data form may not have a rigid structure, and
yet it can contain various data dependencies. The most
usual task with this type of data is to extract attributes
that would allow using metric data oriented methods of
the outlier analysis. In our survey the Multistructured
Data are specialized as the Graph Data or Text Data.

3 Metric Data Oriented Methods

In this section the methods are considered that use
the concept of “metric” data: such as the distance
between objects, the correlation between them, and the
distribution of data. We assume that the data in this case
represents the objects in the space, so-called points.
Then the task is to determine regular and irregular
points, depending on the specific metric distance
between objects in the space, or the correlation, or the
spatial distribution of the points. In this case, we
consider a structured data type, i.e., objects, which do
not depend on time (time series are discussed in
Section 4). Metric data form is the most widely-used,
usually due to the fact that almost all entities can be
represented as a structured object, a set of attributes, and
thus as a point in a particular space [12]. Thus, these
methods are used in various applications, e.g., in
medicine and astronomy. We subdivide methods based
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on the notion of distance, based on the correlations, data
distributions and finally related to the data with high
dimension and categorical attributes. We now turn to a
more detailed review of certain types of these methods.

3.1 Distance-Based Data

Basic set of methods that use the notion of distance
includes clustering methods, K nearest neighbors and
their derivatives. Clustering methods use the distance
defined in space to separate the data into homogenous
and dense groups (clusters). If we see that the point is not
included in large clusters, it is classified as anomaly. So
we can assume that small clusters can be clusters of
anomalous objects, because anomalies may also have a
similar structure, i.e., be clustered. K-nearest neighbors
method [13] is based on the concept of proximity. We
consider k nearest points on the basis of certain rules, that
decide whether the object is abnormal or not. A simple
example of such rule is the distance between objects, i.e.,
the farthest object from its neighbors the more likely is
abnormal. There are various kinds of rules starting from
the distance-based rules to the neighbor distribution-
based. For example, LOF (Local outlier factor) [14] is
based on the density of objects in a neighborhood.
Examples of clustering methods of anomaly detection in
astronomy can be found in [15, 16, 17]. Besides classic
clustering methods, many machine learning techniques
can be used: e. g. modified methods of neural networks —
SOM (Self-organizing map) [18, 19].

As an example, consider [20]. Authors propose their
own clustering algorithm that also classifies anomalies.
The main task in this case is to find erroneous values and
interesting events in sensor data. Using Intel Berkeley
Research lab dataset (2.3 million readings from 54
sensors) and synthetic dataset their algorithm reached
Detection rate =100%, False alarm rate =0.10% and
0.09% respectively. These experimental results show
that their approach can detect dangerous events (such as
forest fire, air pollution, etc.) as well as erroneous or
noisy data.

3.2 Correlated Dimension Data

The idea of these methods is based on the concept of
correlation between data attributes. This situation is
often found in real data because different attributes can
be generated by the same processes. Thus, this effect
allows to use linear models and methods based on them.
A simple example of these methods is the linear
regression. Using the method of linear regression of the
data we are trying to bring some plane, which describes
our data, then as the anomalous objects we pick those
that are far away from this plane. Also often PCA
(Principal component analysis) [21] can be used aiming
at the reducing of the dimensionality of the data. Due to
this the PCA is sometimes used in preprocessing data as
in [15]. But it can also be directly used to separate
anomalies. In this case, the basic idea is that at new
dimensions it is easier to distinguish normal objects
from abnormal objects [22].
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3.3 Probabilistically Distributed Data

In probabilistic methods, the main approach is to
assume that the data satisfy some distribution law. Thus,
anomalous objects can be defined as objects that do not
satisfy such basic rule. A classic example of these
methods is the EM [23, 24], an iterative algorithm based
on the maximum likelihood method. Each iteration is an
expectation and maximization. Expectation supposes
the calculation of the likelihood function, and
maximization step is finding the parameter that
maximizes the likelihood function. As well there are
methods based on statistics, data distribution. These
include the tail analysis of distributions (e.g., normal)
and using the Markov, Chebyshev, Chernoff inequality.

An example of finding anomalies in sensors of
rotating machinery is considered in [27]. In this task
rolling element bearing failures are determined as
anomalies. In practice, such frequent errors are one of
the foremost causes of failures in the rotating
mechanical systems. Comparing with other SVM-based
approaches, the authors apply a Gaussian distribution.
After choosing threshold and calculating parameters of
distribution the anomalies are found. For testing they
use vibration data from the NSF I/UCR Center for
Intelligent Maintenance Systems (IMS
www.imscenter.net) and reach 97% accuracy.

Another examples of application of these methods
can be found in [25, 26].

3.4 Categorical Data

The appropriate anomaly detection methods operate
with continuous data - thus, one approach is to translate
the categorical into continuous attributes. As an
example, categorical data can be represented as a set of
binary attributes. Certainly this kind of transformation
may increase the dimension of the data, but this
problem can be solved with methods of dimensionality
reduction. Different probabilistic approaches also can be
used for processing categorical data. It is clear that these
approaches are not the only ones that can work with the
categorical data. For example, some methods may be
partially modified for using categorical data types:
distance and proximity can be extended for categorical
data.

3.5 High-Dimensional Data

In various applications the problem of the large
number of attributes often arises. This problem implies
the extra attributes, the incorrectness of the concepts of
the distance between the objects and the sophistication
of methods. For example, correlated dimension methods
will work much worse on a large number of attributes.
The main way of solving these problems is the search of
subspaces of attributes. Earlier we mentioned the PCA,
which is most commonly used for this task. But when
selecting a small number of attributes other problems
will be encountered. By changing the number of
attributes, we lose information. Because of the small
samples of anomalies, or the emergence of new types of
anomalies, previously "abnormal™ attributes can be lost.



More subtle approach for this problem is the Sparse
Cube Method [28]. This technique is based on analysis
of the density distributions of projections from the data,
then the grid discretization is performed (data is
forming a sparse hypercube at this point) and the
evolutionary algorithm is employed to find an
appropriate lower-dimensional subspace.

Many applications are confronted with the problem
of high dimension. [29] will be taken as an example.
Here authors searched for images, characterized by low
quality, low illumination intensity or some collisions.
They compare the PCA-based approach and the
proposed one which is based on the random projections.
After projection LOF works with neighborhood that was
taken from source space. Both approaches show good
results, but the second is much faster at large
dimensions than PCA and LOF.

4 Evolving Data

It is very common that data is given in a temporal
(or just consecutive) representation. Usually it is caused
by the origin of the data. The temporal feature can be
discrete or continuous, so the data can be presented in
sequences or in time series. Methods that we review in
this section can be applied to various common problems
in medicine, economy, earth science, etc. Also we
review methods suitable for "on-line" outlier analysis in
data streams.

4.1 Discrete Sequences Data

There are many problems that need outlier detection
in discrete sequences (web logs analysis, DNA analysis,
etc. [3, 4]). There are several ways to determine an
outlier in the data presented as a discrete sequence. We
can analyze values on specific positions or test the
whole sequence to be deviant. Three models are used to
measure deviation in these problems: distance-based,
frequency-based and Hidden Markov Model [10]. In the
survey [30] the methods are divided in three groups:
sequence-based, contiguous subsequence-based and
pattern-based. The first group includes Kernel Based
Techniques, Window Based Techniques, Markovian
Techniques, contiguous subsequence methods include
Window Scoring Techniques and Segmentation Based
Techniques. Pattern-based methods include Substring
Matching, Subsequence Matching and Permutation
Matching Techniques [30].

In the work [34] the classic host-based anomaly
intrusion detection problem is solved. The study is
devoted to Windows Native API systems (a specific
WindowsNT API that is used mostly during system
boot), while most of other works consider UNIX-based
systems. Authors analyse system calls in order to detect
the abnormal behaviour that indicates an attack or
intrusion. In order to solve this problem authors use a
slide window method to establish a database of "normal
patterns”. Then the SVM method is used for anomaly
detection, and in addition to that several window-based
features are used to construct a detection rule. The
method was tested on the real data from Win2K and
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WinXP systems (including logs of the important system
processes such as svchost, Lsass, Inetinfo) and showed
good results. One of the practical examples is given also
in [31].

4.2 Time Series Data

If the data strongly depends on time, then we are
facing the need to predict the forthcoming data and
analyze the current trends. The most common way to
determine an outlier is a surprising change of trends.
The methods considered are based on well-developed
apparatus of time series analysis including Kalman
Filtering, Autoregressive Modeling, detection of
unusual shapes with the Haar transform and various
statistic techniques. Historically, the first approach to
finding this sort of outliers used an idea from the
immunology [33].

5 Multistructured Data

Sometimes the data is presented in a more complex
form than numerical "attribute / value" table. In this
case it is important to understand what an outlier is by
using of the appropriate method of analysis. We will
review two cases that need specific analysis: textual
data (e.g., poll answers) and data presented as graph
(e.g., social network data).

5.1 Text Data

In  connection with the development of
communications, world wide web, and especially with
the advent of social networks, an interest in the analysis
of texts on the Internet greatly increased. Considering
the text analytics and anomaly detection, several major
tasks can be distinguished: searching for abnormal texts
—such as spam detection and searching for non-standard
text — novelty detection. When solving these problems,
the main problem is to represent texts in metric data.
Thus we may use the previously defined methods. A
simple way is to use the standard metrics for texts, such
as the tf-idf. Extaction of entites from texts also is
widespread. Using natural language processing
techniques such as LSA (Latent semantic analysis) [34]
it is possible to group text, integrating it with the
standard anomaly detection methods. Due to the large
number of texts, often the learning may have supervised
character.

In [36] a study is focused on spam detection. Using
the tf-idf measure their algorithm is based on computing
distances between messages. Then it constructs
“normal” area using training set. Afterwards area’s
threshold determines whether an email was a spam.
LingSpam (2412 ham, 480 spam), SpamAssassin(4150
ham, 1896 spam) and TREC(7368 ham , 14937 spam)
were selected as experimental data sets. The spam
detector shows high accuracy and low false positive rate
for each dataset.

5.2 Graph Data

In this section we review how methods of data
analysis depend on the graph structure. The main



difference is that the graph can be large and complex or,
in the contrary, can consist of many smaller and simpler
graphs. The main problem here is to extract appropriate
attributes from nodes, edges and subgraphs that allow to
use methods considered in Section 3. In the first case we
will review methods that extract numerical attributes
from smaller graphs and treat them like data objects
using algorithms from Section 3. In case of a large and
complex graph we may be interested in node outliers,
linkage outliers and subgraph outlier. Methods that
analyze node outliers usually extract attributes from the
given node and its neighborhood, but in case of a
linkage outlier detection the concept of an outlier itself
becomes very complex [10, 3]. We will consider that
edge is an outlier if it connects nodes from different
dense clusters of nodes. The most popular methods are
based on the random graph theory, matrix factorization
and spectral analysis techniques [10]. Another problem
in this section is to detect subgraphs with a deviant
behavior and to determine its structure and attribute
extraction [37].

Concrete definition of the outlier node or edge can
differ according to a specific problem. For example, in
[38] several types of anomaly are considered: near-star,
near-clique, heavy-vicinity and dominant edge.
Anomalous subgraphs are often detected using the
Minimal Description Length principle [39, 40, 41]. One
of the most important application today is Social
Network Data — many popular modern techniques are
used in this area: Bayesian Models [42], Markov
Random Field, Ising Model [43], EM algorithm [44] as
well as LOF [45].

In [44] authors perform anomaly detection methods
for social networks. Social network contains
information about its members and their meetings. The
problem statement is to find abnormal meeting and to
measure its degree of abnormality. The problem
specificity is that the number of meetings is very small
compared to the number of members, that makes
challenging to use common statistical methods. In order
to solve the problem authors use the notion of
hypergraph. The vertices of the hypergraph are
considered as members of the social network and the
edges are considered as meetings of the members (each
edge of a hypergraph connects some set of vertices
together). The anomalies are detected through density
estimation of p-dimensional hypercube (the EM
algorithm tunes a two-component mixture). The method
is tested on a synthetic data and shows relatively low
estimation error. It is also considered to be a scalable
method, which makes it very valuable to use on large
social networks.

6 Specific features of the anomaly detection
methods comparing to the general machine
learning and statistics methods

In this article we show the application for the
anomaly detection of various data mining methods that

can re-use of the general machine learning and
statistical algorithms. The anomaly detection problem

has its own specific features making possible to tune the
appropriate general algorithms properly turning them
into the more efficient ones.

Let us consider one of the basic concept of machine
learning — the classification problem. The anomaly
detection problem can be considered as a classification
problem, in that case the data is assumed to have the

class of anomalies. Most of the methods that solve

classification problems assume that data classes have
some sort of inner predictable structure. But the only
prediction that can be made about anomalies is that
these objects do not resemble non-outlier "normal™ data.
In this case, in order to solve the anomaly detection
problem, the outlier class modeling can be senseless and
unproductive. Instead of this, one should pay attention
to the structure of the normal data, its
distribution.

The machine learning methods can be divided in
three  groups: supervised, semi-supervised
unsupervised methods. The first group is the most
learned. It requires the labeled "training" dataset, and
this is exactly the situation described above: the

information about the outlier class is used to tune a

model of it in order to predict it's structure, which has
often very complex or random nature. The semi-
supervised methods use information only about the
"normal” class, so these methods have
specifications for anomaly detection problem as well as
unsupervised methods, which do not
information besides the structure and configuration of
the unlabeled data.

Another important specific feature of the anomaly
detection problem is that usually abnormal objects are
significantly rare (compared to the non-outlier objects).
This effect makes hard to construct a reliable training
dataset for supervised methods. Also, if this effect is not
presented in the data, most of known methods will
suffer from high alarm rates [47, 48].

7 Conclusion

In this paper we introduced an approach to classify
different anomaly detection problems according to the
way the data are presented. We reviewed different
applications of the outlier analysis in various cases. At
the end we summarized specific features of the methods
suitable for the outlier analysis problem. Our future
plans include preparing of a university master level
course focused on the anomaly detection as well as
working on the anomaly detection in various fields (e.g.
finding peculiar objects in massive digital sky
astronomy surveys).
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AHHOTAIUA

B crarbe 00CYKIatOTCsl BOIPOCHI Pa3peIieHUs
cymrocreir  (Entity Resolution) w crousaus
nanneix  (Data  Fusion) B xoHTekcTe
UHTErpanuk  OOJBIIMX [aHHBIX B  Cpele
Hadoop. IlpoGnema pa3pemieHust CyIIHOCTEMN
OPHUEHTHPOBAHA Ha PEIICHHE TaKHWX 3a1a4 Kak
BhIsiBIIcHUE ayOnmukaroB (Duplicate Detection),
ylaneHmue JyOJTMKaToB (Deduplication),
ces3piBanme  3amuceit  (Record  Linkage),
uaeHTHUKAIUsI 00BEKTOB (Object
Identification), COIIOCTABJICHUE cBA3el
(Reference Matching) wu ngp. IlpoGnema
CIMSHUSL JAHHBIX SIBISIETCSI 3aKITFOUMTCIBHBIM
9TamoOM HHTETpaluy AaHHBIX. B pabore man
KpaTkuii  0030p  METOMOB  pa3pelicHHsI
CYIIHOCTEH W METOJOB CIHSHHS JaHHBIX.
3ateM B paboTe pacCMaTPHBAIOTCS BOMPOCHI
aIanTaliyd TaKUX METOJOB K MX MPUMEHECHHIO
B ETL mpomecce npu mHTErpauuu OOIBIIMX
nauHbix B Hadoop. Paccmotpensl criocoObr

MPOTPaMMHUPOBAHUSI  METOJOB  Pa3peLICHUS
CYITHOCTEH W CIUSHUS JaHHBIX Kak dactu ETL
mpotiecca.

1 BBenenue

B pasmmunbix obOnacTsaX Hayku —HaOmomaercs
OKCIIOHEHIIMAIBHBI ~ pocT  00beMa  IIOJTy4aeMBbIX
OKCICPUMEHTANBHBIX  (HAOMIOMATEeIbHBIX)  IaHHBIX.
Hampumep, B acTpoHOMHM TEKYyIIMA M O0XXHIAEMBIN
TEMIT POCTa AAHHBIX OT HAa3eMHBIX M KOCMHYECKHX
TEJIECKOIIOB y/IBAaUBAETCSI B TCUCHNE MEPHO/A OT ILECTH
MecALeB 0 oAHOro roaa. CiIoHOCTh HCIOIB30BaHHA
TaKUX JAHHBIX YBEIMYHBACTCSA €IIE U BCIEACTBHE HX
€CTECTBEHHOM Pa3HOPOJHOCTH. Pa3noobOpasue
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13-07-00579, 14-07-00548) u Ilpesuouyma PAH (IIpocpamma
@ynoamenmanvuvix uccreooganuii Ipesuouyma PAH Ne 16
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APOSPAMMUPOBAHUSTY).
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(vHOpMAIMOHHAS HECOTTACOBAHHOCTB) MONTydYaeMoil
nH(poOpMannU BBI3BIBACTCS, B YACTHOCTH, HE TOJIBKO
OoNBIIMM ~ YHCIIOM  OpraHM3alMi, POM3BOASIINX
HAOMIONEHUs, ¥ WX  HE3aBHCUMOCTBIO, HO W
pa3Hoobpa3ueM 00BEKTOB HAOIIOACHUS, HEPEPHIBHBIM
" OBICTPBIM COBEpIIEHCTBOBAHUEM TEXHUKH
HaOMIOZICHUH, BBI3BIBAIOIINM aJCKBATHBIE W3MCHEHHSA
CTPYKTYPBI u COJZIEpKAHUS HaKariuBaeMoMn
uHpopmanmu. DTO NPHUBOIUT K HEOOXOJUMOCTH
WCTIOJb30BaHUSI ~ HEONHOPOJHOM,  pacmlpeleleHHOMN
nH(popManny, HAKOTUIEHHOW B TEYEHUE 3HAYUTEIILHOTO
neprosa HaOJIOJEHUH TEXHOJOIMYECKH pa3IMuHbIMU
MHCTPYMEHTaMH.

Just ananusa GONBIIMX OOBEMOB HAKAIIMBAEMbBIX
JIAHHBIX HCIIONB3YIOTCS COBPEMEHHBIC PACIPE/ICICHHBIE
UHOPACTPYKTYypbl OOpabOTKM MAaCCHBHBIX JaHHBIX
(mammpumep, Hadoop [41, 45]).  OcHoBHOM
0COOCHHOCTBIO TIOMOOHBIX HHOPACTPYKTYp SBISETCS
HOYTH JIMHEHHAss TOPU3OHTAIbHAsS MaCIITa0UPYeMOCTh
(IpOM3BOMTENBHOCTE  CHCTEMBI ~ PacTeT  JIMHEHHO
OTHOCHTEJBHO YHCIIA Y3JI0B KIIAcTepa).

I'maBHBIM TOCTOMHCTBOM ITOIOOHBIX HHPPACTPYKTYP

SIBIIAETCS BO3MOXHOCTH aHAJIM3UPOBATh u
0o0pabaThIBaTh  Pa3HO-CTPYKTYPUPOBAHHBIC JaHHBIC,
Hanpumep, pemsmuonaeie, XML, JSON, Tekcter u

npyrue. [Ipn 3TOM BO3HHMKaeT mpobieMa HWHTErpanuu
nHpopmanuy, M3BJIEKAEMOM n3 pasHo-
CTPYKTYPHUPOBAHHBIX JaHHBIX.

TpaguuroHHO MPOLECC UHTErPALM JAHHBIX MOYKHO
MPEJCTaBUTh COCTOSILUM U3 CIETYIOIUX ATANOB!

conocrasnenue cxem (Schema Matching),
unterpanus cxem (Schema Integration),
tpanchopmanus nanuaeix (Data Transformation),
paspeurenue cyunocteit (Entity Resolution [17,
22, 34)),

o ciusinue nanneix (Data Fusion [10]).

B pasmemax 2 w 3 gaH Kkpatkuid  0030p
TPAaJUIIMOHHBIX METOAO0OB Pa3pCUICHUA CyHlHOCTeﬁ u
METOJIOB CIIMSHMS JaHHBIX. B pasjerne 4 moka3aHo Kak
MOYHO aJanTUpOBaTh  CTAHJAPTHBIE  METOJBI
paspelieHust CyIHOCTe NPH MHTErpalid MacCHBHBIX
nanueix B cpene Hadoop. Hakowen, B pasmene 5
MOKa3aHBl  CIOCOOBI  MPOTPAMMHMpPOBAHHS  METOIOB
pasperieHns CYIHOCTEH M CIUSHUS JTAHHBIX KaK 4acTh
ETL mportecca 8 Hadoop.
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2 KpaTkuii 0630p MeT0/10B pa3penieHust
CyLIHOCTeM

B obumem cioydae HOA TEPMUHOM paspelleHus
cymHocreii (entity resolution [17, 22, 25-26, 31-32,
34]) monmmMaetcs u3BieueHHe HHGOPMAIUK 00 OHON U
TOM K€ CYIHOCTH PEAJbHOr0 MUpA M3 Pa3HOOOPa3HBIX
CTPYKTYPUPOBAHHBIX KOJUIEKLIMH JaHHBIX, [IPUBEICHUE

U3BICYCHHBIX  JaHHBIX K  YHH(DUIMPOBAHHOMY
npencraBicHu0. [Ipd 3TOM MPHUMEHSIOTCS METO/IbI
W3BJICYEHUS, COIIOCTABJICHUS (matching),

rpynnupoBanus, ces3biBanus  (linking), ycrpanenus
IyOIMpOBaHUS (deduplication) Ppa3IMIHBIX
npeacTaBieHuid nHGOpMaIHu.
B ofmiem ciyuyae mporiecc pasperieHus CynHOCTeH
BKJIFOYAET CJIEAYIOIINeE dTarsl [26]:
o Tlogroroeky nannbix (Data preparation);
e Bribop MeTo10B conoctaBienus nanubix (Match
Feature);
e OmpezpencHue  METOIOB
cyunocreii (Pairwise ER);
e Omnpenenenne orpanndennii (ER Constraints);
e Peanuzauuio anropurma.

paspemeHus  map

BaxuplM 3Tamom JJId YCIICHIHOI'O  pa3peClICHUst
CyH.IHOCTGﬁ ABJACTCA TOAIOTOBKA JAaHHBIX, KOTOpas
BKJIHOYACT HOPMAJIMW3allMKO CXEM W HOPpMAJIU3alHNI0
JaHHBIX. HOpMaJ’II/BaHI/IH CXE€M BKIIIOYACT, HAIPUMED:

e comocTaBicHHe AaTpUOYTOB cxeM (Hampumep,

KOHTAKTHBIA  Tene@oH» ©  «MOOHIIBHBIN
Tenedon»);
e cuusiHMe aTpubyToB  (HAIpUMEpP,  KIIOJHBINA

aIpec» MOJIy4YaeTcs M3 aTpuOyTOB «IOPOM»,
KHHIEKCY» KYIHIE», ...);
e CIMSHUE MHOKECTBEHHBIX 3HAYEHMH M CIIMCKOB

(mampuMmep,  KOHTaKTHbIE  TENE(POHB» U

«OCHOBHOM HOMeEp TenedoHar,

«JIOTIOTHUTEIBbHBIH HOMEp Tele(OoHa») U Ip.
Hopmanmu3anmst ~ JaHHBIX ~ MOXET  BKIIOYATh

NpUBEACHHE K CTPOYHOMY WIIM 3arjlaBHOMY DPErUCTpY;
yIaleHue pasfeiuTeNedl; IOMCK W HCIPaBICHUS
OTIeYaTOK; ONCK COKpAIeHN 1 ab0peBHaTyp u 3aMeHa
MX Ha IOJHBIC CTAaHJIAPTHbIE (OPMBI, HCIIOJIL30BAHUE
cIIoBapey Ui HOpMaJIU3aluy CTPOK, 1 MHOTO JJPYyToe.

CorocTaBiieHUe CyIIHOCTEH MOXET
OCYIIECTBIIATECS Pa3HOOOPA3HBIMH CIIOCOOAMH OIEHKH
cxozctBa (Similarity) cymmocTeii. Mepa cxoacta
MOXET OBITh Kak OyJieBa, TaK M BEIICCTBCHHAS.
HpI/IMeHHIOT CJICAYIOMINE METOAbI OLICHKHU CXOJACTBA.

SKBUBAJICHTHOCTDH 6y.1'IeBLIX Hpe,l'[I/IKaTOB;
BEIUMCIIEHHE (DYHKIMM CXOJCTBa 3HAYCHHUN
(Levenstein [52], Smith-Waterman [52]);

® BBIYHCICHHC CI)YHKLII/II/I CX0JACTBA MHOXCCTB
(Jaccard [52], Dice [52]);

e BpyMciIeHHE (YHKIUH  CXOJCTBa
(Cosine similarity [49], TFIDF [50]);

® CXOACTBO Ha OCHOBC BbIpaBHHBAHUA (Jaro -
Winkler [52], Soft — TFIDF [8], Monge — Elkan

[51]);

e cxoacTBO (hoHeTHYECKUX aaHHbIX: Soundex [52];

BEKTOPOB
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® CXOACTBO, OCHOBAHHOC Ha IIEPEBOAC (MO)KCT

HCIIOJIb30BaThCs ISt HOpMAaJTU3aIHH
ab6peBuaryp);
® CXOJICTBO, OCHOBAaHHOE€ Ha  3HAHUAX O
npeaAMETHOM obacty, u ap. [52].
PaccmarpuBatloT Takke CXOACTBO  OTHOLUEHUH.
Mepsl, WCHONB3yeMBIE [UIS  OTHOIICHUH, OOBIYHO

OCHOBaHBl Ha CXOJACTBE MHOXECTB, M IPEIIOJIArarT
UCTIONIb30BAaHNE aHAIIOTHYHBIX (QYHKIIMIA:

Common Neighbors,
Jaccard’s Coefficient,
e Adar Coefficient [1].

IIpu CPaBHEHUHU nap CYILIHOCTEH OHU
paccMaTpUBAIOTCS KaK BEKTOpa, AN KOTOPBIX HYXHO
BBIYHMCIIATh MX CXOJCTBO. TpajMIIMOHHBIM MOAXOAOM
SBISIETCSI TIOACYET CXOJICTBA HEKOTOPHIM METOZOM ISt
KaXJ0ro M3 arpuOyTOB HE3aBHCHMO. A  3aTeM
peanusyercs NoJCYeT B3BELIEHHON cyMMbl. Hanmpumep:

0.5*1st — author — match —score +
0.2*venue — match — score +
0.3*paper — match — score

HenocratkoMm 3TOro moaxopa sIBIASETCS CIO0KHOCTb
BBIOOpA BECOB IS KAXKIOTO U3 aTpHOyTOB M CIOKHOCTh
BeIOOpa ToOpora cxoicTBa cymHocTei. pyrum
MOAXOJOM ABJIACTCA 3alaHHUC MpaBUJI JId KaXJI0Io
aTpuOyTa HezaBrcuMoO. Hanpumep:

(1st — author — match — score > 0.7 AND

venue — match — score > 0.8)
OR (paper — match — score > 0.9 AND

venue — match - score > 0.9)
HenocratkoM 3TOro moaxoja sIBISETCS CIIOKHOCTb
(opMmysMpoBaHMS ~ MOJOOHBIX  MpPaBWJI  BPYYHYIO.

HpI/IMeHHIOTCH TaKXC MCTOAbl, OCHOBAHHBIC HAa MOJCIIN
Fellegi & Sunter [24].

s comocraBieHuss map CyIIHOCTEW HNPUMEHSIOT
TaKKe CHelHaTbHbIE METOAbl MAaIIMHHOTO OO0ydeHWH,
KOTOpBIE  TO3BOJIIIOT ~ aBTOMAaTH3MPOBaTh  IPOIIECC
(GOpMyYJIMPOBAaHUS KPUTECPHEB [UIS  COMOCTABJICHHS
CYLIHOCTEH:

Decision trees [18],

Support vector machines [9, 16],
Ensembles of classifiers [15],
Conditional Random Fields (CRF) [27].

Henocratkom ITHX TIOTXO/IOB SIBIIICTCSL:
HecOaTaHCUPOBAHHOCTH PE3YIBTHPYIOIIX
KJTaCCH(UITMPOBAHHBIX MHOKECTB (Tak, B pe3yibTare
o0OpasyeTcst 3HAYUTENBHO OOJbIIE HECX0KUX OOBEKTOB,
94EeM CXOXKHX), & TAKIKE BBICOKA BEPOSITHOCTH TOTO, UYTO
00bEeKT He OylIeT NPUYUCICH HU K KakoMy Kiaccy
(cxoxunx, Hecxokux). Ho oba aTH HegoCTaTKa MOTYT
pemiateCsi MyTeM TOHKOH HAaCTPOWKM aJrOpPUTMOB.
KiroueBoit mpobieMoll HpH HCIONB30BAaHUM METO/IOB
MAaIIMHHOTO OOy4YeHHUs PH CPaBHEHHH Iap CYIIHOCTEH
SBIISICTCS BEIOOP 00YYAFOIIEr0 MHOYKECTBA.

Beinensitor cienyromue MeToAbl, He Tpedyrolue
nocTpoeHus o0yvaronield BBIOOPKH A1 Ki1acCU(UKaLH
CYIIHOCTEH:

e OOyyeHune 0e€3 yuHTeNsI WIM C YaCTHYHBIM
npusnedeHnem yuutens [29, 36, 42];



e  MeTo/pI ¢ aKTUBHBIM 00yUeHHEM
— Aurcam6iu kitaccudukaropos [38, 39];
— Jokazyemasi ONTUMHU3AIHUA TOYHOCTH/TIOHOTBI
(precision/recall) [3, 4];
— Kpaynacopcunr [33, 40].

Takum  obpasom, mnpu  BbIOOpE  METONOB
CONOCTAaBJICHUS CYLIHOCTEH BBIICISAIOT: MHOXECTBO
QITOPUTMOB  CXOJCTBA, METOIBl, OCHOBaHHBIE Ha

MAIIMHHOM OOYY€HHH, M METO/bl, OCHOBaHHbIC Ha
aKTMBHOM OOy4YeHMHM U Kpayicopcunre. I[locnenHsis
rpynna MeToJOoB  ceifuac  cuuraercss Haubosee
MEePCIEKTUBHOM, HO Tpebyer MIPOBEACHUS
JIOIIOJIHUTEILHBIX UCCIIEI0BAHMIA.

ITpumepst TIpaBul, UCTIONIB3YEMBIX
YCTaHOBJICHHS CXOZICTBA CYLTHOCTEH:

ISt

e TpanzutuBHOCTE: eciii M1 u M2 cxoxu, u M2 u
M3 cxoxu, Torna 1 M1 u M2 cxoxu;

e DKCKIIIO3UBHOCTL. eciii M1 u M2 cxoxu, Toraa
M3 He MOXKeET OBITh CX0Xk ¢ M2;

o OyHKIMOHAIBHBIC 3aBUCUMOCTH: eci M1 u M2
cx0xH, Torga M3 u M4 no/mkHbI ObITh CXOXKH.

TpaH3UTHBHOCTH YACTO HCIIOJNB3YETCSA IS METO/IOB
yIaJeHUs IyOIHMKaTOB (Deduplication), a
9KCKITFO3UBHOCTD HCIIOJIB3YeTCs B MeToax
ycranosienus csseii (Record Linkage).

B 3akioucHHEe MOXXHO OTMETHTH, YTO Pa3pelicHue
CYIIHOCTEH SBISETCS OBICTPO Pa3BHBAEMOM 00JACTHIO.
HUccnenyrorcss HOBBIE Mepbl cxoacTBa [52], Bemyrcs
paboTel 1O NPHMEHCHHIO IIEPCICKTHBHBIX METO/IOB
mammHHOr0 0o0yueHus [3, 4, 33, 38-40]. PasBuBaercs
IOpUMeHEeHHe (YHKIHOHAJIBHBIX 3aBUCHMOCTEH IpU
ourcTke manHbix (data cleaning) [2, 13, 23]. Bexyrcs

paboThl MO TIOCTPOSHMIO CYLIHOCTEH ¢ Hambosee
NPEACTABUTEIBHBIMA  JaHHBIMA  (BKJIIOYAIOIIUMH
JaHHble M3  Pa3HOOOpasHBIX  JAyONMKATOB — —

Canonicalization [5]). Taxxe BeayTcs paboOThI 110
METOZaM, KOTJa pemieHus IO  CXOACTBY  JIBYX

CYIIHOCTEH TNPUHAMAETCS HAa OCHOBE  aHAIW3a
COBOKYIHOCTH CYIHOCTEH, NpUMEHEHHS
BEPOSTHOCTHBIX JIOTMK CXOJICTBA, JAaTEHTHOW MOIENN
Hupuxie [6, 7, 14].

3 KpaTkuii 0630p MeT0/10B CAUSIHUSA
JAAHHBIX

IMox cnusiunem namueix (Data Fusion [10, 12, 21])
MTOHUMAECTCS oOpa3oBaHme HHTErPUPOBAHHOTO
npezcTaBieHusT HHGOPMAIMK 00 OHOW XK€ CYIIHOCTH
peajbHOr0  MHUpa, MOIYYSCHHOW M3  Pa3IUYHBIX
WCTOYHHKOB JIaHHBIX. 3ajauyaMy Tpolecca CIHSHUS
JIAHHBIX SIBIISIETCS. CIIMSIHAE 3alKceil O CYHIHOCTSX,
paspelieHrne BO3MOXKHBIX KOH(IMKTOB, OOHApYKEHUE U
ylaleHHusT OUIMOOYHBIX JIAHHBIX. METOIbI CIHUSHUS
JIAHHBIX, KPAaTKO PAacCMOTPEHHbIE B JAaHHOM paszele,
nccnenoBaHsl B IloTcmamckoMm — yHUBepcHTETE B
quccepranmu  [12]. Pasnuubbie acmekThl MPOOIIEMBI
CIIMSIHUS TaHHBIX MPECTABICHBI Ha puC. 1.

3.1 Tunsl KOHQIMKTOB NPHU CIAUSHUU JAHHBIX

Paznuyator nBa Tuma KOHQIMKTOB: KOHQIIMKTHI,

BbI3BAHHBIC HCONPECACIICHHBIMU 3HAYCHUAMHU u
KOH(I)J'II/IKTBI, BbI3BAHHBIC MPOTUBOPCHUBBIMU
3HA4YCHUAMU. HeOHpeI[eJ'IeHHOCTL O3Ha4YacT, 4YTO B

OJTHOM HCTOYHHKE JAHHBIX COACPKATCS HEH3BECTHBIC
sHauennst (null), a B mpyrom wusBecrtasie. IIpoGrema
3aKIIFOYASTCSI B TOM, YTO CEMaHTHKA HEONPEICICHHBIX
snadenuii (NUll) MoskeT cuibHO OTIMYaThCs. Pasimyaror
TpH BapHaHTa! HEHU3BECTHBIC 3HAYCHHS,
HECYIIECTBYIOINE 3HAYCHHS (HATIpUMED, aTPHOYT <UMsI
cynpyra» Bceraa oyaet null s HeskeHATBIX), CKPBITHIE
3HaueHWsI (TakWe JaHHbIe, KOTOPBIC IO KAKHM-TO
OpUYMHAM HE MO3BOJIEHO BHIETH). [IpOTHBOPEUMBOCTD
3HAUCHUI O3HAYaeT IMOSBJICHHE IBYX DPAa3IMYHBIX HE
HyneBbix (not null) sxavenwuii. Bo3MOXHBI pa3aH4HbIE
CTpaTeruu 00pabOTKH MOJOOHBIX KOH(IIUKTOB.

Data Fusion

Conflict types

Uncertainty | Contradiction

Union-based

Ignorance | Avoidance | Resolution

Instance-based | Metadata-based

Resolution strategies

A

Join-based

Resolution functions

A=

Subsumption

Operators

Possible worlds Aggregation

Advanced
functions

Consistent answers Complementation

Instance-based | Metadata-based

Puc. 1. PaziauuHble acieKThI HpOﬁJ'IeMI)I CIIMSIHUSA TaHHBIX
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3.2 CTpateruu pa3penieHusi KOH(QpIMKTOB

Paznuuator  crnedyrolmmye  BUIBI  TIOAXOAOB K
pa3perieHn0 KOH(IUKTOB:

® UTHOPHUPOBAaHUE KOH(IMKTOB;

e m30eranue KOH(IUKTOB,;

e paspelieHue KOH(IUKTOB.

Crpaterus UTHOPUPOBAHUS KOH(DJIMKTOB
npeanoaaraet W3BJICUEHHUE BCei JOCTYITHOM

nHdopmanuu. Hanpumep, Ui cTpoK 3TO MOXKET OBITH
0oOBIYHAsT KOHKATEHANWs CTPOK, a IIOJIb30BATENb YXKE
caM peIIaeT, Kakue JaHHbIC BEPHBI.

Crpateruss u30eranus KOH(IMKTOB IIpelroiaraet
BBIOOp JaHHBIX HAa OCHOBE CaMHX JaHHBIX (10
HEKOTOPOMY aJIrOpUTMY) WJIHM HAa OCHOBE METaJaHHbIX.
[TpumepoM QYHKIMM Ha OCHOBE JAHHBIX MOXET
cayxuth GyHkuus coalesce (Beibop mepBoro He
HyJICBOTO 3HAYCHUS), WM (QYHKIWS BBIOOpa Camoro
JUIMHHOTO 3HadeHus. [Ipumepom ¢yHKIMH Ha OCHOBE
METaJaHHBIX MOXET BBICTYIATh BHIOOP B 3aBUCHMOCTH
OT CaMoro MCTOYHHKA (HAIpHMep, U3BECTHO, YTO OJHH
M3 WCTOYHHKOB Hamboiee TOCTOBEpHBIH). Jpyrum
NPUMEPOM sBIIsieTCsl (PyHKIUS BhIOMparolias 3Ha4eHHe
U3 TOrO KCTOYHMKA, B KOTOPOM OoOJjbliee YHCIO
3HauYeHMH OBLIO BHIOPAHO /ISt APYTHX aTpUOYTOB.

Crparernn paspemieHus] KOH(DIUKTOB YUHUTHIBAIOT
BCEC 3HAYCHHs, W BBIOMPAIOT M3 HHUX «JIOCTOBEPHOEY.
[MpumepoM 1OM00HON (YHKIIMM MOTYT BBICTYNaTh
BCEBO3MOXHBIE (YHKIMHM TOJOCOBaHUS, (yHKIUH
BHIOOpa CIIydaifHOTO 3HaueHHs, (QYHKIHH CPEIHEro
3HaueHHMs1, (PYHKIMH HanOoJiee 4acTo BCTPEUAIOIIErocs
3HA4YEHUS U Jp.

3.3 OcHoBHBIE (pyHKIUM pa3pemieHUsi KOH(PINKTOB

BBoautes oneparus outer union [12], pesynbrarom
KOTOpOW sBiIsieTCST OOBEIMHEHHE JIByX OTHOIICHHH.
Ecnu cxembl He COBIAJIAIOT, TO PE3YIBTHPYIONIAs CXeMa
SBJIACTCS OOBCAMHEHHEM JIByX HCXOIHBIX CXCM.
Hampumep, mycTh JaHbl 1Ba OTHOLICHUS A ¢ HabOpoM
atpubytoB = {a, b, ¢, d}, u otHomenue B ¢ Habopom
arpudyroB = {c, d, e, f}. Pesymprupyromas cxema
Oynet conepkaTh Habop arpubytoB = {a, b, c, d, e, f}.
B pesynpTHpyromme KOPTeXH IS HEJOCTAIOLIHX
aTpuOyTOB TOMEMIAIOTCA HyJEBBIE 3HA4YCHHA. OTa
orepanyst He SBISCTCS CTAaHIAPTHOM M OTCYTCTBYET B
6onpmmaCcTBe pensmmoHHbIX CYBJ/[. B pemsumnonHO#M
anreOpe  mojmoOHass ~ omepanust ~ MOXET  OBITh
MpecTaBlicHa Kak:

(SELECT a, b, c, d, NULL as e, NULL as f
FROM A)

UNION

(SELECT NULL as a, NULL as b, c, d, e, F
FROM B)

Beogurcs ¢ynkmms  tuple  subsumption  [12].
I'oBopsr, 4uro koprex t1 nmornomaer apyroit koprex t2
(mormnonaemMplit KOPTEK), €CIH Y HUX:

® COBIIAJIAIOT CXCMBI,

e B 12 Gonbine HemsBecTHBIX (NUll) 3HaUeHMI YeM B
t1;
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e B t2 Bce U3BECTHBLIE 3HAYEHHUS COBIANAIOT CO
3HaveHus B t1.

Hampumep, nycts nan koprex t1 = (5, ‘text’, null, 7)
u t2 (5, null, null, 7). Buaxo, uto kaxmaplii aTpudyT B 2
00 COBIAJAET ¢ aHAJOTHMYHBIM aTpuOyToM B t1, mbo
ou null. Jlns storo mpmmepa koptex tl moriomaer
KopTex t2.

Beoaurcs ¢ynkuus tuple complementation [12].
ToBopsit, uto kopTexu t1 u t2 gOmONHSAT ApYyr mpyra
ecnu:

® Y HUX COBNJAIOT CXEMBI,

® OHMU HE COBIIAJAIOT,

® 3HAYCHHS COOTBETCTBYIOIIUX aTpuUOyTOB B tl m
t2 coBmagaroT, MO0 OMHO WX HE OIPEIEIICHO,
160 06a HEe OTpE/ICIICHH;

e {1 m t2 uMEIOT KaK MHHHMYM OJWH aTpuoyT,
3HAYCHUS KOTOPOTO COBIAIAIOT.

Hanpuwmep, nycts gan koprex t1 = (5, ‘text’, null,
null) u t2 (5 null, null, 7). Bugso, 4ro koprexu
JIOTIOJIHSAIOT ~Jpyr Jpyra. PesyibTatom ormepanuu
JOTIONTHEHUS [UTS OTHX JBYX KOpTeXed OymeT HOBBIA
koprex t = (5, ‘text’, null, 7).

3.4 OnepaTopsl CJIMAHUS TAHHBIX

Pa3nuuaror 1Ba OCHOBHBEIX IOAXOJAa K CIHSHHUIO
JAHHBIX. OJTO TMOIXOJAbl OCHOBAaHBI HAa OMEpaIuu
obbemuueHuss  (Union based) wim Ha omepauuu
coenunenust (join based). Pasnuuaror criemyromue
OCHOBHBIE OTIEPAIIHH.

Minimum Union [12] (union based). Omneparms
HpencTaBisieT coOOW BBIMONHEHHE ornepaudn  outer
union, a 3aTeM yJaleHHs U3 pe3yjbTata BceX
norsomaembix  (Subsumed [12]) koprexeit. Ilpumep
Olepalny IPEACTABICH Ha PHC. 2.
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Puc. 2. TIpumep oneparmu Minimum Union

Complemetation Union [12] (union based).
Omneparyst npeAcTaBiIseT co00H BBITIOTHEHUE OIIEPAIlUH
outer union, a sarem gononHenus (complementation)

BCEX BO3MOXKHBIX KopTexkedl. [lpumep omepanuu

Mpe/ICTaBleH Ha puc. 3.
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Puc. 3. IIpumep oneparmu Complementation Union

Grouping and Aggregation [12] (union based).
Ormnepatyst npearnosaraeT BhIMOJHEHHe Outer union, a



3aTeM TPYIIOUPOBKH 1O oOmemy arpubyty U
OpUMEHeHHs (YHKIMM arperaidd K  OCTaJbHBIM
atpubOyram. [lpumep omepamuun Ha s3bike  SQL
MIPE/ICTaBIICH HIXKE.
WITH OU AS (

( SELECT A, B, C, NULL AS D FROM U1 )

UNION (ALL)
( SELECT A, B, NULL AS C, D FROM U2 )

).

SELECT A, MAX(B), MIN(C), SUM(D)

FROM  OU
GROUP BY A
Full Disjunction [37] (join based). Omneparuus

npencraBmsier coboit full outer join (crammaprhas
PETAIMOHHAS OMEepaIys), TOCIe Yero MPHUMEHSETCS
subsumption k pesynbraty. Ilpumep mpeacTaBieH Ha
puc. 4.
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Puc. 4. Ilpumep oneparmu Full Disjunction

Match Join [12] (union+join based). B omnepanuu
BEIOMPAIOTCS BCEBO3MOXKHBIE KOMOWHAIIMM 3HAYCHUS
aTpubyToB, mocie vero Beimonusercs full outer join.

dakTuueck ~— peanusyercs — Outer  union  aByx
komnekiuid.  Ilocme uero  ompenensercs N-1
BCIIOMOTaTeNbHEIX OTHOmeHu#, rae N — dgucio

aTpr0OyTOB, KaXJ0€ M3 KOTOPBIX COAEPKHUT IO JBa
aTpuOyTa, oauMH OOmMA, W Kakoi-To npyroi. Ilocme
yero npoucxoaut full outer join N — 1-ro otHoIIEHMS.
[Mpumep peamusamum oneparuu Ha s3beike  SQL
MIPE/ICTaBIICH HIXKE.

WITH

OU(A,B,C,D) AS (

( SELECT A, B, C, NULL AS D FROM U1 )

UNION

( SELECT A, B, NULL AS C, D FROM U2 )
).// & Outer Union

B_V (A,B) AS ( SELECT DISTINCT A, B
FROM OU ), // & 1l-e ormowenme (N = 4)

C_V (A,C) AS ( SELECT DISTINCT A, C
FROM OU ), // & 2-e oruomenme (N = 4)

D_V (A,D) AS ( SELECT DISTINCT A, D
FROM OU ), // €& 3-e oruomenme (N = 4)
SELECT A, B, C, D
FROM B_V FULL OUTER JOIN C_V FULL OUTER
JOIN D_V // €« Full Outer Join

Merge (union+join based). Omepartist 0ObenHHSCT
orepaliy COCJAMHEHHS M oO0benuHeHus. s kaxmoro
obmiero atpubyTa GOPMHUPYIOTCSI IBE BEPCUH 3HAYCHHH,
HyJneBble 3HaueHus ynamssrores ¢pyakuueit COALESCE
(Be1OOp mepBoro HeHyneBoro 3uadeHws). IlycTh HaHbl
nBa otHomenus A ¢ Habopom arpubytos {a, b, c} u B ¢
Habopom arpubytoB {a, b, d}. a — koHGQIHUKTYIOMIHIA
atpubyt, b — arpubyr ¢ HyJeBBIMH 3HAYCHUSMH.
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IIpumep peammzanmu Ha SQL mpexncraBieH HUKe, a
pe3yibTaT ONepalyy IPeACTaBIIeH Ha pHC. 5.

(SELECT A.a, COALESCE(A.b, B.b), A.c, B.d
FROM A LEFT OUTER JOIN B ON A.a = B.a)
UNION

(SELECT B.a, COALESCE(B.b, A.b), A.c, B.d
FROM A RIGHT OUTER JOIN B ON A.a = B.a

a b ¢ a b a COALESCE(bb) ¢ 1 at b o A
e f g | e f h = e COALESCE(f) g h = (¢ g i
m n o m p m COALESCE(np) o m n 1
m n m COALESCE(np) L L ) e e
q s gl s R
a b ¢ a b 1 a COALESCE(bb) c g bl e A
e f g pal e £ h e COALESCE(ff) g h e f g h
m n o mop L m COALESCE(p.n) o 1 ] e
i ) m COALESCE(p.n) L 1 miip: G
- LA

Puc. 5. Ilpumep oneparuu Merge

4 Pa3penieHue CymHoCTei 11 00JIbIIHX
JTAHHBIX

Jnst  MaHWUMyIMpOBaHWsS — OOJBIIMMH  pPasHoO-
CTPYKTYPHPOBaHHBIMH  JaHHBIMH ciyxat Hadoop
undpactpykrypsl  [41, 45], npemocraBisoUe

MacmTabupyeMoe XpaHWIWIe | oOecrevnBarome
BBICOKYIO CKOPOCTh OOpabOTKM OONBIIMX [AHHBIX 3a
CYeT pacrpezielieHHO nx o0paboTku. Takum obpaszom,
JUIs  TIPUMEHEHHUs METOMOB HYXHA  ao0anmayust
QITOPUTMOB UISl X PACIPEICIICHHOTO BHITIONHEHUS Ha
pasnu4HBIX y3max Hadoop knactepa.

B cpeme Hadoop peanuzoBaHa —mapagurma
pacmpesiesIeHHOro IPOTPAMMHUPOBAHKS  [UISL  AHAIM3a
nmanueix Map-Reduce [20, 46], o uMeHHsI OCHOBHBIX
¢ynkumii. B Hawame Ha Bcex y3max — KiacTepa
00pabaThIBAIOTCSl OJIOKW JAaHHBIX HE3aBHCHUMO IPYT OT
apyra (Map). Tocie 4ero maHHBIE TPYHIHAPYIOTCSA TI0
3apaHee BBIOPAHHBIM IS aIrOPUTMa KIIOYaM H
HOCTYIAIOT Ha BBHINOJIHEHHE HA OAWH WK Oojee y3er B
3aBucumocTH ot anropurma (Reduce).

Takum  oOpasoM Ui peanusamud  Jr0OOro
anroputma B Hadoop undpactpykrype Tpebyercst ero
amarranust K Bugy Map-Reduce. Ipyrum BapuaHToM
SBJISICTCS pean3alysi alrOPUTMa Ha OJJHOM M3 S3bIKOB
BBICOKOTO ypOBHs, Takux Kak: Pig [47], Hive [48], Jaql
[43, 44]. Bce 9TH SI3BIKA ABTOMATHYECKH
HEePeNHCHIBAIOT MIPOrPaMMB], pean30BaHHBIC Ha HUX, B
Map-Reduce npuoxenus as BeimonHeHust Ha Hadoop
Kiacrepe.

B cimydae OonmpmmMX IaHHBIX W paclpeleleHHbBIX
HHPPACTPYKTYP TPagUIHOHHBIE IOIXOABI TPEOYIOT
nopaborok. Pa3znmmuaror aBa  OCHOBHBIX — MeTOAA
paspelieHuss CYIHOCTeH Hajx OOJBIIMMH JTaHHBIMU:
pasbuenne manHbix Ha Omokum (blocking [19, 35]) u
pacrpeeIeHHbI METO/] Pa3peIleHUs CYIIHOCTEH.

Cytp pa3bumeHms Ha OJIOKH 3aKIIOYaeTcsl B
cnenytomieMm. Ilycte 'y  Hac mpencraBinenst 1000
komnanuii B 1000 ropogax. M1 HaM HyKHO CpaBHUTH
KOMITIaHHH. AJ'IFOpI/ITM TMOJIHOT'O MOIMAapHOro CpaBHCHUSA



notpeGyer 10" cpapmenmit. Ilpm  sToM, ecim
MPEIIION0XKNTh, YTO KOMIIAHUM U3 Pa3HBIX T'OPOJIOB HE
MOTYT coBmagaTh, To morpedyercs 10° cpaBHeHwil.
KnroueBoit mpoOiieMON  HaHHOTO TOAXOAA  SIBISICTCS
BBIOOp KpHTEpHs, IO KOTOPOMY pa3OWBaTh JaHHBIC.
Pa3nmuaror Ba OCHOBHBIX METO/Ia: OCHOBAaHHBIN Ha X1
¢byukum [26], 1 ocHOBaHHBII Ha cxoacTBe cocereit [26].
Mertos, OCHOBaHHBIH Ha XdII (DYHKLHUH, HpeIojaraet
pasOuenne Ha OOKM 1O Xdm Kimody. OCHOBHOHM
po0IeMOH aITOpUTMa SIBIISIETCST BHIOOP X3 (DYHKITHH.
Meron, OCHOBaHHBII Ha CXOJICTBE cocelied,
MpeIoaraeT, 4To COBIAAATh MOTYT TOJIBKO OOBEKTHI,
CXOJKHE TT0 HEKOTOPOi Mepe. Bce 00beKThI copTHpyroTCst
O KakOMy-TO Hpu3HaKy (KI04y — HPOCTOMY N
COCTaBHOMY, YHHKAIBHOCTh KIIO4a He Tpedyercs).
ITocne storo BeIOMpaeTcsi pa3mep OkHa. M OOBEKTHI
CPaBHHUBAIOTCS TOJNBKO BHYTpH OKHa. [IpoGiemoii
JITAHHOTO METO/Ia SIBJISIETCS BBIOOP KIIFOYa COPTUPOBKH.

PacripenencHHbIl METOA paspelleHUs] CYIIHOCTEM
Ipearnoaaraet peanu3aIuio TPaIUIIMOHHbIX
aITOPUTMOB 3TOTO cemelictBa B Buae Map-Reduce
NPWIOKEHUS, 4YTO TpeOyeT 3a4acTyl0  IOJHOIO
[IEPECMOTPA UCXOJHOr0 anropurMa. Jpyroi BapuaHt —
peanuzanysl aaropuTMa paspelleHusl CyIHOCTeH Ha
CHELUaIM3UPOBAaHHBIX S3bIKaX, YeMy OyJIeT MOCBSILICH
cnenyromuii pazaen. Tpetuil BapuaHT — UCHOAB30BAHUE
CHEUUAIN3UPOBAaHHBIX HWHCTPYMEHTOB, HalpaBICHHBIX
Ha paclpeeNIeHHOEe BEIIIOTHEHHE METOI0B Pa3peIIeHIs
cymnocreit Hag Hadoop [30].

5 IIporpamMupoBaHue onepanuii
pa3peleHusi CyNHOCTeH H COAUSTHUS
JAHHBIX HA A3bIKe HIL

s3eik HIL (Highlevel Integration Language) [28],
HOBBIY CIIEIMANN3UPOBAHHBIA S3bIK, pa3paObOoTaHHbIH
IBM,  opueHTHpOBaHHBIH Ha  paspemieHHe U
MHTerpanuio cyiHocrei 8 Hadoop undpactpykrype.

HIL xommumpyetcst B si3bik Jagl [43, 44], koropsrii
B CBOIO Ouepeilb ABTOMATHYECKU IIE€PENUCHIBAETCS B
Map-Reduce, eciu 3TOro TpebyeT anropuTM.

5.1 Peanu3anusi METO0B pa3pelieHust CyIHOCTei

ITycTs maHbBI CTPYKTYpPhI JaHHBIX, BKIIOYAIOIINE TPU
atpubyta: id, value, name. Torma mpocreiiiiee TPaBuUIIo
paspemienus cymHocTed Ha s3pike  HIL  Oygmer
BBITJISLIETH CIICIYIONUM 00pa3oM:

declare Duplicated: ?;
declare Generated: ?;
declare Deduplicated: ?;

create link Deduplicated as
select
[gen: [id: g.id, name: g.name, value:
g-value],
dup: [id: d.id, name: d.name, value:
d.value]]
from Generated g, Duplicated d
match using
rule_id: g.id = d.id,
rule_name: g.name = d.name,
rule_value: g.value = d.value;
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B 3sTOoM mpumepe  mWcHomb3yeTcss  MPOCTOE
COIIOCTaBJIEHUE CYLIHOCTEH, 10 COBIAICHUIO 3HAUECHUH.
Ecmu tpeOyercst BBeCTH KaKyrO-TO (YHKIHIO MEPHI IS

3HAYEHUM, HSTO MOXHO pealn30BaTh  BHELIHEH
¢bynkuueii Jagl:
@jaql{

compareValue =
Javaudf('org.ipiran.similarity.ValueSimil

arity');
bs

[Mocne 3Toro Taky (GpyHKIHIO MOXKHO BBI3bIBATH M3
si3pika HIL:

declare
declare
declare
declare

compareValue: function ? to ?;
Duplicated: ?;

Generated: ?;

Deduplicated: ?;

create link Deduplicated as

select

[gen: [id: g.id, name: g.name, value:
g-value],

dup: [id: d.id, name: d.name, value:
d.valuel]]

from Generated g, Duplicated d
match using
rule_id:

compareValue(g.id, d.id) > 0.7,
rule_name:

compareValue(g.name, d.name) > 0.7,
rule_value:

compareValue(g-value, d.value) > 0.7;

MOXHO TakXe BBECTH Mepy M CpaBHEHHS HE
OTIENBHBIX 3HAYEHWH, a I CpaBHEHHS OOBEKTOB
nenukoMm. Ilycts onmcana (ynkius compareObject,
KOTOpasi MPUHMUMAET Ha BXOJ OOBEKTHI, TOTJa MPABUIIO
Ha s3pike HIL wu3menutes, T.K. B 3TOM cllydae
UCTIONB3YETCSI IPYTOH BUJ IPABKI:

insert into Deduplicated

select

[gen: [id: g.id, name: g.name, value:
g-value],

dup: [id: d.id, name: d.name, value:
d.value],

value: compareObject(g,d)]

from Generated g, Duplicated d

where compareObject(g, d) > 0.7;

Bo Bcex 3THX cCilydasx NPOMCXOAWT CPaBHEHHE BCEX
O0BEKTOB CO BCEMHM, CIOXKHOCTH IOJ0OHOrO CpaBHEHHUS
O(n?). HecMoTps Ha TO, YTO CpaBHEHHS OYIyT
BBITIOJTHATHCS HE3aBUCHMO M paclpeielieHbl Ha BCeX y31ax
knacrepa (.. HIL nepenuceiBaeres B Jagl, a ToT B cBOMO
ouepenr B Map-Reduce), Bpemsi UX BBINOIHEHHS MOXKET
ObITh  jocTatoyHo  OompmmM.  JIns  yMeHbIIEHHUs
KOJIMYECTBA CPAaBHEHHMH, KaK OBLIO OMMCAHO B YETBEPTOM
paszene, MOYKHO pa30OuBaTh JaHHBIC Ha OJIOKHU.

ITycte wumeercs ¢ynkuus calcHash, xortopas
Beruncisier hash nnst o6wvekroB. B pesysbrate GyHKIus
MOXKET BBIJAaBaTh CTOJNbKO YHHKAJIBHBIX 3HAUYCHUH, Ha
CKOJIbKO OJIOKOB HaM Hamo pasbuth naHHsie. Torma
00BCIMHUB MPaBUIIa, PACCMOTPEHHBIC BBIIIE, BHIOPAB B
Hadaje Te 0OBEKTHI YTO COBIAJAIOT IO XA (DYHKIHNH, a
Janee BBIYUCINB OOIIYI0 MEpy, MOXKHO IONYYUTh
pe3ynbTat 3a 60J1ee KOPOTKOS BPEMSL:




declare calcHash: function ? to ?;
insert into GeneratedHash

select [$.*, hash: calcHash($.*)]
from Generated;

insert into DuplicatedHash

select [$.-*,hash: calcHash($-.*)]
from Duplicated;

create link Deduplicated as

select [

gen: [id: g.id, name: g.name, value:
g-value],

dup: [id: d.id, name: d.name, value:
d.valuel]]

from GeneratedHash g, DuplicatedHash d
match using
rule_id: g.-hash = d.hash;
insert into Measured
select [gen: dd.gen, dup: dd.dup, value:
compareObject(dd.gen, dd.dup)]
from Deduplicated dd
where compareObject(dd.gen, dd.dup) > 0.8

5.2 Peaau3anusi METOOB CAUSTHUSI JAHHBIX

Ha pmamHOoM »orame OymeM CuMTaTh, YTO OTall
paspellieHnsl CYIIHOCTEH YyKe IMpOWJeH W HaM JaHa
Hekoropas  komrekimss  Deduplicated rtme  yxe
YCTaHOBJICHBI ~ COOTBETCTBUSI ~ OJHMM M3  BBILIE
HEPeYHCICHHBIX crocoboB. Hampumep, mycts y Hac
ectb nBe xoiwtekiuu A (id, a, b, ¢) u B (id, a, b, d).
ATpubyTs 8, b, ¢, d Mmoryr comepkars NULL 3HaueHwus,
arpubyTsI id coBmamator. Hike man nprmMep mogo0HBIX
JaHHBIX 17151 Koyutekuun A B ¢popmate JSON:

Hanee mis peammsaiuu  subsumption Ttpebyercs
yOAINTh BCE HEHY)XKHBIC KOPTEXKH. JTO [Ienaercs Ha
szpike Jagl. st aToro HykHa (QYHKIHS, KOTOpas Obl
ompeieNsiia, MOTIOMAETCS I OAUH KOpTex Apyrum. K
coxaieHuto, B s3eike Jagl Her Bo3MoxHOCTENl
Hamicanusi o0mux (generic) MeTo0B, YHUBEPCATBHBIX
IUIsL BCEX KOJUIEKIMHM, MO3TOMY (GYHKIMIO CPaBHEHHS
MOKHO Peajn30BaTh HA jaVa M HOIKIIOYHTH K SI3BIKY
Jagl xak nemoHcTpHpOBanoCk B pazzeie 5.1 Ha npuMepe
¢byHKUMit  BbrumCHeHHs Mepbl.  JIMOO ke  MOMKHO
peanu3oBath (DYHKIHIO U CPaBHEHHS KOHKPETHBIX
KOJUIEKIHit Ha s13b1Ke Jagl, Kak moka3aHo HIDKe!

is subsumed = fn(i,j) ((

isnull(J-a) or (i.a == j.a) ) and (
isnull(J-b) or (i-b == jJ.b) ) and (
isnull(J.c) or (i.c == j.c) ) and (
isnull(J.-d) or (i.d == j.d) ) and (

=3

®ynukrms is_subsumed(i,j) nposepsier, moriomaer
JM  OJWH KOPTEX JAPYrod KOPTEK MPU MOMOIIH
MOIApPHOTO CPAaBHEHHWsS AaTpUOYTOB WM IPOBEPKH Ha
null.

removeSubsumed = fn (@) ( b = a,

subs = for (i0 in b) [a->Ffilter
is_subsumed(i0,$)], s = subs -> expand,
a -> filter not $ in s);

DyHKIUS removeSubsumed yaauser BCE
MOTJIOIIEHHbBIE 3aUCH U3 KOPTEeXa. 3/eCh peaar30BaH
HAWBHBIA aJTOPHTM, KOTOPHIM TOMApHO IS KaXIoTo
KOPTEKa HAXOUT BCE TIOTJIOIEHHBIE UM, U YIAISET HX.

[{"a":null,”b":null,"c":""wmghxfgmac", " id"
1919132322},
{"a":null,”"b":null,”c"::"wnghxfgmac", " id":
919132322}]

minUnion fn(id,a) ( {id:id, minunion :
removeSubsumed(a)});

Torna koyuleKIHs pa3pelieHHbIX CYLIIHOCTEH MOXKET
OBITH IOJTyUYeHA CIIETYIOIINM 00pa3oM:

create link Deduplicated as

select
[gen: [id: a.id, a:a.a, b:a.b, c:a.c],
dup: [id: b.id, a:b.a, b:b.b, d:b.d]]

from A a, B b
match using
rulel: a.id = b.id;

Gdyukmms - MinUNioN  HykHa U1 TOCTPOCHUS
PE3yNbTHPYIOMIMX ~ KOPTeXei  [pu  pean3aluu
Minimum Union.

Tenepp omeparo  Minumum  Union  MoxHO
OTIHCaTh CIEeIyOIUM 00pa3oM Ha s3bike HIL:
insert into MinimumUnion
select minUnion(i.dup.id,
Fusionlndex![id i_dup.id])

from Deduplicated i;

Paccmorpum Tenepp peanusanuio Minimum Union
u Fusion omepatop [11] Ha s3bixe HIL.

Kak 6bu10 Oommcano B TpeTheM paszene, Minimum
Union - aTo mocnenoBareisHOe MPUMEHEHHE OTICPaIlHii
outer union wu subsumption [12]. Outer Union
(baKkTHYeCKH peanu3yeTcss C I[OMOIIBI0  HMHJEKCa
FusionIndex. Vicnionp3oBanue HHIEKCA OMPABAAHO, T.K.
CYLIECTBYET HECKOJIBKO 3alUCEH, OMUCHIBAIOIINX OIHY
cymHocTs. Kirouom sBisercs arpubyt id. Hioke
npejcTaBieHa peanusanus oneparu Outer Union.

insert into Fusionlndex![id: f.gen.id]
select [a: f.gen.a, b: f.gen.b, c:
f.gen.c] from Deduplicated T;

insert into Fusionlndex![id: f.dup.id]
select [a: f.dup.a, b: f.dup.b, d:
f.dup.d] from Deduplicated T;
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st kaxmoro id 1ocTaroTcst BCe COOTBETCTBYIOIINE
3AIUCH M YIAISIOTCS T€, KOTOPIE HMH MOTIIOIIAKOTCS.

Data Fusion omepartop [11] mpencrasiser co6oit
0coOBIH BHA (YHKIMH, HCIOIB3YIOMINH TPYIIHPOBKY
Uil mpeonoyieHust KoH(ukToB. OCHOBHas wuuest
3aKIFOYaETCs B TpYIIIHPOBKE Pas3INIHBIX
MIPECTaBICHAN OIHOW M TOM kK€ CYITHOCTH 110 00IIeMy
aTpubyTy, a 3aTeM B NPUMEHCHHH  (DYHKIHIA
paspemieHnss KOH(IUKTOB [UII  BCEX  OCTAJIbHBIX
anI/IGyTOB, CJIMBasi JaHHBIC B OJHY CYHIHOCTb.
Paznuuator nBa Buaa crparerum Ui yHKUmit
paspenicHus KOH(IUKTOB:

e deciding-crpaternss — 3akar04acTCsi B BBIOOpE
KaKoOro-T0 OAHOTO 3HAYCHHS KaKUM-TO CIIOCOO0OM
(MHHIMYM, MAKCHUMYM, CITy4aifHOE 3HAUCHHE);

e mediating-ctparerus 3aKJIIOYaeTCs B
arperaiyy BCcex 3HAYCHUH (CpenHee 3HAUCHHE, CYMMa).




IMycts umerorest aBe komuteknuu A (id, name, age) u
B (id, name, info), mpumep KOTOPHIX TaH HUXKE:

A

[{"id":760046903, "name" :null,"age":null},
{i1d"":15009544, "' name" :

""zvgesxkzxk' ,"age' 1938781652} ]

B

[{"1d":15009544, " name" :null,"info":null},
{"id":760046903, ""name" :"pj Itaghyug", " info
“znull}]

Ilycte 11 HUX TpoOHMIEH 3Talm  pa3pelieHUs!
cymHocTel u mocrtpoena komreknus Deduplicated kak
OITHCAHO BBIIIE B 3TOM paszeie. IIycTs Takke JJIst 9THX
JAaHHBIX TOCTpoeH uHiekc Fusionindex, kak mokaszaHo
Beie Juist oneparm Minimum Union. Torma Data
Fusion Omneparop Ha si3bike HIL MoxeT GBITH omucaH
CJIeIYIONINM 00pa3oM:

@jaql{

average = fn($a) avg($a[*].age);

any = fn($a) any($a[*].name);

concat = fn ($a) strdoin($a[*].info," ");

}

insert into Fused
select [
id : i.dup.id,
age:
average(Fusionindex![id :
name:
any(Fusionlindex![id :
info:
concat(Fusionlindex![id:
from Deduplicated i;

i_dup.id]).
i_dup.id]).

i _dup.id]

@OyHKOMM ~ BBIYMCICHHS  CPEAHEro,  BhIOOpa
ciydaiinoro He-null 3Ha4eHws, a TakKe KOHKATCHALMH
peanmszoBansl Ha Jaql. [lannoe mpaBmio oOpasyer
komeknuio Fused, mpuuem s arpubyra age Oymer
MOJICYNTAaHO CpPEAHEee 3HAueHWe, JJIsI HMEHH Nhame
BBIOpaHO JI000E HEHyJIeBOE 3HAYCHUE, a Ui aTpuoyTa
info Gyxer monyueHa KOHKAaTeHAIMsT BCEX TOCTYITHBIX
3HayeHudd. TakuMm o00pa3oM, B JaHHOM IpUMeEpe
NoKaszaHa peanu3anusi od0eux crpareruit A QyHKuumit
paspeuieHus koHdukToB B Data Fusion omeparope.

6 3akirouenmne

PaccMoTpeHHBIE METOABI M ONEpaliuy U3BICUECHUS U
MHTErpaluy HMHPOPMAIMM O CYIIHOCTSAX pEaIbHOTO
MHpa TO3BOJAIOT IIPOrpaMMHUPOBATh MHTETPALIMOHHBIC
notokn Buaa ETL, oOpasyromiye HHTErpUpOBaHHbBIC
CTPYKTYpPHPOBaHHBIC JaHHBIE, KOTOPbIE MOTYT OBITH
UCIIONIb30BaHbl B TPWIOKEHMAX JUIS  JTAJIbHEHIIEero
aHanM3a 1 00paboTKH. B crarbe paccMOTpEHBI METO/BI
paspelieHns CyNIHOCTEeH W CIUSHUSA TaHHBIX. B craTtbe
MOKa3aHbl CHOCOOBI MPOTrPaMMHUPOBAHUS METONOB H
olepanii W3BJICYCHUS M HWHTErpald HHGOPMALUH O
CYIIHOCTSX pEaJbHOr0 MHpA, BKIIOYas METOABI
CIIMSHUS TaHHBIX Ha JIeKIapaTuBHOM s3bike HIL.
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AHHOTAIUA

B manHo#1 paboTte paccMarpuBaeTcs nmpobiaema
HHTETpauun OuOnmorpaduyeckux 3aIucei.
Brua nocraieHa 3agada 00beIMHUTH JaHHbBIE
Poccuiickoif HaunMoOHaNBHON OWOJIMOTEKH |
BputaHckoil HalMOHATBHONH OHOJIMOTCKH B
pamkax mpoctparctBa Linked Open Data. B
XOJIc PpEIICHUS 3aJadd OblIa TOCTPOCHA
MIPOTOTUIIHASI CHUCTEMA, C ITOMOLIBIO KOTOPOM
nanaeie  popmata RUSMARC wmoryT ObITH
omy6nukoBansl B Linked Open Data u cBsizansr
C IpyruMu OMOIHOTEYHBIMU JAHHBIMHU. BbUTH
MPOBEJCHBI OMNBITHI W MOJYYEHBI OLCHKH
paboThl TOJACUCTEMBI CBS3bIBAHUS JIAHHBIX
Pa3HBIX UCTOYHHKOB.

1 Beeagenue

1.1 CemanTnyeckasi mnayTuHa

HHTepHET ¢ camMoro Hadaiga MpeACTaBIsa co0oit
MHOXECTBO  pPa3pO3HEHHBIX  CalTOB, HHKAK HE
CBSI3aHHBIX JIPYT C JIpyroMm mo cmbicay. C TeueHuem
BPEMEHH IOSIBIJIOCH BCE OOJIBIIEC M OOJIBIIEC PEeCypCoB,
MOCBSAIICHHBIX OJHUM W TeM ke mpobnemam. [lowmck
HY)KHOH  WH(pOpManmuu  CTaHOBWICSI Bce  Ooree
3aTPYAHUTEIHHBIM, B TO K€ BPEMs pOCIH TPeOOBaHUS K
Ka4eCTBY ITOWCKA.

IlosBunach HOTpe6HOCTL B CCMAaHTHYCCKOM IIOHCKC,
IMMOUCKE HE MO0 CJjoBaM, a 10 CMBbICITY, a TaKXKE B
CBA3bIBAHUKU  JJaHHBIX ONMU3KUX 10 CMBICTY, HO
HaxodIuxcss B Pa3HbIX peECypcax. Crajo SICHO, 4YTO

CYIIECTBYIOUIME  CTaHAapTbl HE B  COCTOSHUU
VAOBJIETBOPUTh TOTPEOHOCTH JFONEH, HEOOXOIUMO
OBUTO  cOo3maBaTh  HOBBIE  CTaHOAPTHL  CO3MAHUS

CTPYKTYPHUPOBAaHHBIX TaHHBIX, 0 KOTOPHIM BO3MOXKEH
CEMaHTHYECKUH TTOHCK.

Tepmun Semantic Web Gwin BiepBbie BBEIEH CIpoM
Tumom  Bepuepcom-mu B kyphame  «Scientific
American», ¥ Ha3pIBACTCS UM «CIEAYIOIIMM IIAroM B
pasBuTuu BeemupHoit maytuab». Konnenmums Semantic

Tpyast 16-ii Bcepoccmiickoii Hay4yHOil KoH(pepeHIUH
«JIEeKTPOHHBbIE OMOJMOTEKH: MEePCIEeKTUBHBIE METOAbI U
TEXHOJIOTHH, JIEKTPOHHbIe KoJutekmum» — RCDL-2014,
Hy6na, Poccusi, 13-16 oxrsiops 2014 r.
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Web  6bma  mpumsita u  mpoxsuraercs W3C
(KoucoprmymoM BeemupHO#t ay THHET).

Wnest 5TOM KOHLENIMHU - CO3/1aTh OOILENPHHSATHINA
cmoco0  COBMECTHOTO  KCIIOJb30BaHUS  JIAHHBIX
Pa3IMYHBIME  TIPUIIOKCHUSIMH, OpraHM3alUsIMH |
cooluiecTBamMy, ¥ IIPEAOCTABICHHE BO3MOKHOCTH
Hony4arh  JaHHble, KaKk  Bpy4YHYI, TaKk ©
ABTOMATHYECKUMHU cpencTBamu [1].

Jus mopnepxku stoi koHuenumu W3C cozpan
CTaHAapThl, MOHATHA, TCXHOJIOI'MU U @OpMaTbI. B nux
BXOJISIT URI (Uniform Resource Identifier),
RDF(Resource Description Framework), OWL(Web
Ontology Language), SPARQL (Protocol and RDF
Query Language).

URI (Uniform Resource Identifier)
I10CJICA0BATCIIBHOCTh CHUMBOJIOB, I/II[CHTI/I(I)I/IIII/IpyIOHIaH
abCcTpakTHBIA WK (PU3MUYECKHUH pecypc.

RDF — Mozmens HaHHBIX, Ciyamas IuiaThopMon
Ui mpeacrasieHust  uHdopmanmu.  CTpykTypa,
nexamas B OCHOBe JroObIX Belpaxkenuit B RDF, ato
KOJUICKIHSI TPUIIETOB, KAXBIH N3 KOTOPBIX COCTOUT M3
cyObekTa, mpeaukara u oObekTa. Habop Takmx
TpuruietoB  HaswbiBaercsi RDF-rpagom. Ilo  cBoeit
MPUPOJIE 3TO OPUCHTUPOBAHHBIH OMEYCHHBIH MYJIbTH-
rpad. Kaxngplii Tpuiurer npencraBiseT 0ObSBICHHE
OTHOIIEHHUS MeXIy mpenMeTamu. Bripaxkenne RDF
TPHUILIETa TOBOPUT O TOM, YTO HEKOTOPOE OTHOIICHHE,
YKa3aHHOE  IPEAUKaTOM,  CBS3bIBAET  IPEIMETH,
0003HaueHHbIE KaK CyOBEKT W OOBEKT, B TpHILIETE.
Vanamu RDF-rpada siBistorcss 0OBeKTbI U CyOBEKTHI.
VYanel 00bHO uAeHTHUIMpPYeTcs ¢ nomoinsio URI,
OJTHAKO OBIBAIOT MYCTHIE W JIUTEpaNbHbIE Y37bl. Jyru
(mpenmkathl) Beerma MACHTHOHUIUPYIOTCS C MOMOIIBIO
URI [2].

OWL 9TO S3BIK IS OHpEHeNieHHs W
npeacTaBieHus oHTosoruid. OHTONIOTHUS MpeJHa3HauYeHa
JUIL  ONMCaHWsl CEeMaHTHKU JaHHbIX. OHa MOXeT
BKJIFOUaTh OINMCAHUs KIIACCOB, CBOMCTB, 3K3EMILIIPOB
KJaccoB, ux onepaunii. @opmansHas cemantuka OWL
OIMCBHIBAET, KK MOIyYaTh JJOTUYECKHE CIEICTBHS, UMEsI
TaKyl0 OHTOJIOTHIO, T.€. IIOJNYYHUTh (haKTbl, KOTOpHIE HE
NPENCTABICHBI B OHTOJIOTHH OyKBaJIbHO, HO CICIYIOT 3
€e CEeMaHTHKH. [IpH MOCTPOCHHH JIOTMYECKUX BBIBOIOB
UCIIONB3YeTCs MOJENb OTKPBITOTO MHpa, T.€. €CIH He
MOXKET OBITh [JIOKa3aHO, YTO HEKOe YTBEp)KICHHUE
HCTHHHO, M3 3TOT0 HE CJIEAyeT, YTO OHO JIOKHO [3].


http://ru.wikipedia.org/wiki/%D0%91%D0%B5%D1%80%D0%BD%D0%B5%D1%80%D1%81-%D0%9B%D0%B8,_%D0%A2%D0%B8%D0%BC
http://ru.wikipedia.org/wiki/%D0%91%D0%B5%D1%80%D0%BD%D0%B5%D1%80%D1%81-%D0%9B%D0%B8,_%D0%A2%D0%B8%D0%BC
http://ru.wikipedia.org/wiki/Scientific_American
http://ru.wikipedia.org/wiki/Scientific_American
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D1%81%D0%BE%D1%80%D1%86%D0%B8%D1%83%D0%BC_%D0%92%D1%81%D0%B5%D0%BC%D0%B8%D1%80%D0%BD%D0%BE%D0%B9_%D0%BF%D0%B0%D1%83%D1%82%D0%B8%D0%BD%D1%8B

Kpome OWL pns ommcaHus OHTOJOTHH — Takke
ucrone3ytot  s3sik RDFS  (Resource  Description
Framework Schema). Kak mpasumo OWL u RDFS
HCIOJIB3YIOTCA COBMECTHO.

SPARQL - s3p1K 3ampocoB s oOpamenuii kK RDF-
XpaHWIWIIAM, CIYXXHT TeM jke mensM, uro u SQL B
obnactu pensiuoHHBbIX 0a3 maHHbIX. SPARQL Touka
JIOCTYyTIA - cepBep 00padaTHIBAIOMINI 3aIIPOCHI.

1.2 Linked Open Data

LOD (Linked Open Data) — mnpoekr, UeIbiO
KOTOPOTO  SIBJISIETCS ~ HAIOJNIHEHHWE CceTh VHTepHer
JIAHHBIMH B CTaHIAPTHBIX (opmarax Semantic Web, a
TaK)Ke YCTaHABIMBAHHE CBSI3eH MEXIy MaHHBIMU H3
Pa3IMYHBIX HCTOYHHUKOB [4].

Tum bBepuepc-JIn  cdopmynmpoBan ciemyromue
YeTHIPE MPUHLIKIIA CBSI3aHHBIX JaHHBIX [5]:

— UcnonszoBanne  URI UICHTH(UKAIIAN

CYULIHOCTEH.

JIISL

— UcnonszoBarne HTTP URI, aTo6s1 3TH cymHOCTH
MOIUIH OBITH HalEHBI JIFOIbMH.

—Ilpu ob6pamennn mno URI mnpexocraBmsath
HOJIC3HYI0 HMH(POPMALMIO O CYIIHOCTH, HCIONb3Ys
cranmaprusoBannbie popmarst (RDF, SPARQL).

—IlpenocraBnaTe Takxke apyrue, cBa3aHHele URI,
JUIsl 00JIETYEHHMS TIOHCKA.

Ha nausblii MOMeHT omyOnukoBaHo Oonee 40 mipa
TPOEK B paMKax 3TOro mnpoekra. CaMbIM KpYITHBIM
ncrouynukoM seisiercs DBPedia, 6Gomee 3,5 mun
CYIIHOCTE, n3BieueHHbIX u3 npoekra Wikipedia.

1.3 NaTerpanus JaHHBIX

B xaxoii mpenMeTHO# 00IacTH CyIIeCTBYeT MHOTO
pa3spo3HEHHBIX HCTOYHMKOB. Kakmasd opranmsanus
MOXET ONEpUpOBaTh TOJNBKO TOH uH(pOpPMaIKeH,
KOTOpasi y Hee ecTh. 3amava coopa HH(POPMAIUK YacTo
ObIBacT HETPUBHANBHOM. MHTErpanus ¢ mpoCcTpaHCTBOM
Linked Open Data siBisieTcsi OJHUM M3 YHHBEPCATIbHBIX
pelIeHnid JaHHOHM 3a/auu.

Linked Open Data Gb10 CO31aHO ISl TOTO, YTOOBI B
Ka)JIOW TpEeIMETHON 00JIaCTH MHTETPUPOBATH BHYTPH
cebss kak MoxHO Oospumie uHopManuu. Takum
o0pa3oM, myOIHKYsl JaHHBIC B 3TOM MPOCTPAHCTBE, MBI
C OmHOIl CTOPOHBI TMONy4YaeM JOCTYI KO BCei
uH(MOPMALIUK, KOTOpas HAC HHTEPECYIOT 4Yepe3 CBOH
JaHHble, a C Jpyrod JaeM JOCTym K CBoeil
HH(pOPMAITHH.

2 [locTanoBKa 3ag1a4n

Lenpto naHHOW pPabOTHI SBISIETCS WHTErpanusi |
oOoramieHnue oubmmorpaduueckux 3anucei,
npepocrasiednbix PHB  (Poccuiickas HarmonanbHast
bubnuoreka), ¢ nmanaeiMa  BHB  (Bpuranckas
Harmmonansnas bubnmoreka). Habop mammeix PHB
HACUYUTHIBACT HECKOJIBKO MHJUTNOHOB
oubnmmorpaduuecknx 3amuceit. s wHTErpanmuu OBLT
TPEIOCTABIICH TECTOBBIM HA0Op MaHHBIX (0KOJIO 17 ThIC.
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enuuun). Habop nanubsix BHB wHacuwuthiBaer 3,5 miun
enuHul, oH omy6nukoBaH B LOD.

I[J'IH JOCTHKCHUS LIEIU HYXKHO PCIINUTh 3a/1a4u.

— Ony06auKoBaTh PHB

npuniunam LOD.

JIaHHBIE COTJIACHO

— Csssates pmamaeie PHB ¢ onmyOnmukoBaHHBEIMH B
LOD pannsimu BHB.

2.1 Myoaukanmsi JaHHBIX

Jnsa pemenus 3Tol

o134 a4 M

3aJa4u HYXKHO PCIIUTH

— Oncath NpeAMETHYO 00J1acTh.
— Konseptuposats nanasie PHE B RDF.

— Hactpouts cemantnueckoe xpanwiume RDF

nanueix PHB.
— IIpenocraBurs nocryn k nanubiM PHb.

2.1.1 OnucaHue MpeIMeTHOI 001acTH

Heo0xoanMo BRIOpaTh TEPMHUHBI U3 CYIIECTBYIOIINX
OHTOJIOTHH, U Ha X OCHOBAaHUH CO3IATh COOCTBEHHYIO
oHTOJOruI0. Ecnu HalinyTcs AaHHBIE, KOTOPBIE HEMb3s
MPEICTaBUTh B pPaMKax CyIOIECTBYIOIINX TEPMHUHOB,
CO3/1aTh  COOCTBEHHBIE TEPMHUHBI H  JIOTIOJHHUTH
OHTOJIOTHIO.

2.1.2 KonBepTamusi JaHHBIX

PHB mpenocrasuna nanusie B popmare RUSMARC.
Jns Toro, 4ToOBI OmMyONMKOBAaTH HaHHBIE COTJIACHO
npuHnunaM LOD, oHU JOMKHBI OBITH MPECTABICHBI B
dopmare RDF ¢ wucmomp3oBaHMEM — TEPMHHOB
COCTaBJICHHOM OHTOJIOTHH. HyxHo co31aTh
uHctpymeHt, nepeBojsiumii RUSMARC  dopmar B
RDF.

2.1.3 Co3nanue ceMAHTHYECKOT0 XPAHWINIIA

SPARQL Ttouka mocrymna — cepBep, NPUHUMAFOLIHNA
3ampocel Ha s3eike SPARQL w BbImarommii JaHHBIC B
¢dopmare RDF.

[Mybmukamms pgasaeix B LOD  mompasymeBaer
co3maHue ceMaHTH4Yeckoro xpaHmmmma u SPARQL
TOYKH JIOCTyIa, MPHUBS3aHHOM K Hemy. Heobxomammo
BBIOpaTh OJHO W3 CYHICCTBYIOIIMX CEMAHTHYECKUX
XpaHWIWI, 3arPy3UTh B HErO JaHHBIE M HACTPOUTH
JIOTUYECKHI BBIBO/I.

2.1.4 TIpemocTaBiieHne 0CTYNA K JAHHBIM

HysxHo co3nare Web-cepBep, KOTOpPBIA BbIIaBaji Obl
nHpopManuio 00 oObekTax xpaHwimma mo HTTP
3ampocy, otnpasineaHomy Ha URI oObekra.

2.2 CesizpiBanne

Cornacao mpuanunam LOD HyxHO 3amaTth Kak
MOXHO Oonplne cBs3ed Mexnay ganHeiMAd PHB u
manaeiMa BHB. Kpome Toro HeoOxommmo cBs3aTh
nmanaeie PHB mexay coboft.

I/ITaK, CJICayeT pa3pa60TaT}, u  pcain30oBaThb
AJITOPUTM  CBA3BIBAHUS PA3HBIX 6I/I6J'[I/IOI'pa(1)I/I"IeCKI/IX



3alMceld M COXPaHUTh  IOJYYCHHBIE CBS3M B
CeMaHTH4YeCKOM xpaHununie. HeoOXxoquMo y4uThIBaTh
CBSI3M IIpU 00pabOTKeE 3aIpOCOB MOJIE30BATEIS.

3 Onucanue mMpeaMeTHOI 00J1acTH

3.1 O6mmii 0630p

bubmmorpadpudeckas  3amuch 9TO  DJIEMEHT
oubnuorpaduueckoii  mHMopMamy,  (HUKCUPYIOMINIA
CBEJICHHS O JIOKYMEHTE — 00BEKTE 3aIMCH, O3BOJIAIOIINE
ero HWACHTU(QHUIMPOBATH, PACKPBITH €ro COCTaB H
coziepykaHue B Lessx Oubnuorpadpudeckoro norcka [6].

bubmuorpadudeckas 3amuch BKIIOYaeT B cebd
CIIeIYIOIIIE YaCTH:

— 3aroJIOBOK;

— KJIACCU(PUKAIIMOHHBIC HHICKCHI;
— aHHOTAIUS;

— SI3BIK;

— M3JaTEeNbCTBO;

— aBTOPBI;

— Ipyrast JONOJIHUTEeNbHas HH(opManus.

3.2 Iyomkanus oudanorpaguyueckux 3anuceii B LOD

OnHa u3 3amad OMOSMOTEKHM — TPEJOCTABIICHHE M
o0paboTka nHpOpMaIn 0 BCEBO3MOKHBIX
MyOIMKanusIX, a IMEHHO METaJaHHbIE 3THX ITyOIHKaIIH.
K HUM OTHOCSTCS: OnMcaHue IMyOIUKay, HHPOpMALHs
00 aBrope, M3maresbcTBE M T.1. 1103TOMY MHTErpanus
JIAHHBIX PAa3IMYHBIX OHOJIMOTEK SBISETCS JOBOJIBHO
aKTyaJbHOH MpOOIEMOH.

[Ty6mukanus ganHpix B LOD BBI3BIBaET OrpOMHBIiA
HHTEpeC B OMOIMOTEYHOM cooOmmecTBe, T.K. IMEET Pl
MPEUMYIIECTB 110 CPAaBHEHUIO C JAPYTMMH CIocoOamu
oOMeHa JTaHHBIMHU MEXAY OMOIMOTEKaMu:

— B LOD ans uneHTH(UKAIIUN pecypca UCTIONB3YIOT
eanHOe TJI00AIbHOE MPOCTPAHCTBO HWMEH, OOBEKTHI
naeHTuunupyorcss ¢ momompbio  URI,  koTopsrit
sIBIIsIeTCsl yHUKaIbHBIM Juist Becero LOD.

— BrIcokast crmocoOHOCTH K MaCH.ITa6I/IpOBaHI/I}O, T.K.
He 00513aTelIbHO XpaHUTb BCC JaHHBIC 00 OIIPCACIICHHOM
00BEKTE B OJHOM XPAaHUJINIIC UJIKX B OAHOM HCTOYHHKC.

— O6MeH JaHHBIMHU MOXHO OCYIICCTBIIATH
nopuusiMu, B BUIC MHOXCCTBaA 3aKOHYCHHBIX
yTBep)KﬂCHHﬁ, HeOoO0sA3aTEeNBHO CANHOBPEMCHHO

nepeaaBaTh BCIO CYNIECTBYIOIIYIO HH(POPMALHIO 00
00BEKTe, T.K. €¢ MOXXHO IIONyYUTH B JIFOOOH MOMEHT,
KoTJa oHa rmorpedyercs.

-B CEMAHTHUYCCKUX  XPAHWIHMIIAX  HMECTCS
JIOTUYECKUN BBIBOJ, O3TO YIPOIUAET HHTErPaLUIO
JIAHHBIX C pa3HbIMU CXEMaMHU JaHHBIX (OCTATOYHO
OTIPENICIIUTh COOTBETCTBHUS MEKAY CXEMaMH M CO3IIaTh
CBSI3M MEXKIy OOBEKTaMH) U TI03BOJIIET BBIBOINTH
HOBBIE 3HAHWS HA OCHOBE wuMerommxcs  (HET
HEOOXOAMMOCTH XPAaHUTh JaHHBIE, KOTOPBIE MOTYT
OBITH MTOJTYYCHBI C TIOMOIIBIO JIOTHYECKOTO BBIBOJIA).

HecmoTps Ha Bce IUTFOCH, HE TaK MHOTO OHONHOTEK
BHEAPSIOT  MOMOOHBIC  PCIICHHUA. B  noxnane
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WNukybaropuoit rpymmer W3C mo  OGubnamoredHOn
mojgenun LOD omyOnuMKoBaHbl NMPUYKMHBI, MEIIAIOIIUE
pasBUTHIO 3TOM 0bmactu [7]:

— OnyOnuKoBaHHBIE B HMHTEpHETE OMOIMOTEYHBIC
JTAaHHEIE ¢1a00 CBA3aHBI MEXIY COOOH.

— BbubnuoTeunble CTaHAAPTHI CO37aBAUCh TOJBKO
It OMOJIMOTEYHOrO COOOIIECTBA.

— bubnmoreunsie maHHBIE cMab0 CTPYKTYypHPOBAHEI
U TIPEUMYLIECTBEHHO XpaHATCA Ha ECTECTBEHHOM
SI3BIKE.

— bubmmoreynoe  cooOIECTBO ©  COOOIIECTBO
Semantic Web wumeroT pasHble TEPMHHOJIOTHH ISt
aHAJOTMYHLIX KOHIIEIIUH.

— BuOnuoTekn 3aBHCAT OT PAa3BUTHSA  CHCTEM
MOCTABIIMKOB, W YacTO HE MOTYT 1O COOCTBCHHOM
WHUIAATHBE ITyOarKoBaTh naHHbie B LOD.

3.3 ®opmaTsl mpeacTaBiIeHUs] OMOIHOTEYHBIX
AAHHBIX

bubnuorpaduueckue  3ammMcH, Kak  IPaBHIIO,
NIPE/ICTABISIFOTCS. M XPAHATCS B OMOMMOTEKaX B OJHOM
n3 gpopmaros cemelicrea MARC.

ITroce! cemeiictBa hopmaroe MARC:
— JocTaTo4yHO JeTalbHOE OMUCAHUE 3AITHCH.

— dopMaT BHEIPEH MOBCEMECTHO W 3TO YIPOIIACT
0OMEH 3auCsIMH.

Munycsl cemetictBa popmatoB MARC:

— 3amich MOKHO XpaHUTh TOJBKO MOJHOCTBIO.

— CymiecTByeT  HECKOJNIBKO  (OpMAaTroB  3TOrO
ceMeicTBa II0X0 COBMECTHMBIX MEKAY COOOii.
—Jlns  HexoTOopeIX 3amad ¢GopMaThl CeMencTBa

MARC u30BITOYHBI, YTO BJIEYET 32 COO0H M3OBITOYHYIO
OrOpOKpaTHIO.

— He Mo3eT OBITH UCITOIL30BaH JUIA TIPCACTAaBJICHUS
JaHHBIX B CCMaHTHYCCKUX bazax JaHHBIX.

CymiecTByeT JiBa OCHOBHBIX (hopmara cemeicTBa
MARC:

— MARC21(ucnons3yercs, kak mpasuio, B CIIIA);
— UNIMARC (MexayHapoaHBIil CTaHIAPT).
RUSMARC ssnsercs nuanekrom UNIMARC.

3amucu B dopmare cemeiictea MARC moryT ObITh
npencrasiensl B Buge XML(MARC/XML) wmn B
ounapuoit popme(MARC/bin).

Kpome MARC cymiectByroT JApyrue CrocoObl

XpaHEHHs JIAHHBIX, TAKHE KaK MPEJCTaBICHUE JTaHHBIX
coritacHo cxemaM Dublin Core umu MODS.

Cxema Dublin Core mpexacrasisier u3 cebst Habop
9JIEMEHTOB JAHHBIX JUI OMNHMCAHUS JIOKYMEHTOB W
Ipyrux oOwsekToB B MHTepHere. bnaronmapst cmoeit
KOMITAKTHOCTH M IPOCTOTE CXeMa CTaja MIMPOKO
pacnpoctpaneHa. Ilpu paspaborke Dublin Core ne
MPEANOaragoch, YT0 HOBAs CXeMa MOJHOCTHIO 3aMEHUT
MARC, t.x. Dublin Core ne obGecreunBaer Takyio
momHoTy, kak MARC. Ho mis wHOrmX 3amay
ucrosnezoanre Dublin Core mocrarouno. Kpome toro,
CYIIECTBYET OHTOJIOTHsI, OIMCHIBAIOIIAS  TEPMHHBI



Dublin Core. CornacHo 3TUM TepMHHAM JTaHHBIE MOTYT
O5ITh IpencTasneHsl B Buae RDF.

Cxema MODS (Metadata Object Description Standard)
pa3paborana  bubmmorekoir  Komrpecca, — sBmsercs
ympomerHoit Bepcueit MARC. Bwmecto Tpex3HauHBIX
METOK IOJIeH, a0CTPaKTHBIX WICHTH(MHKATOPOB TOATIONCH
UCIOJIB3YIOTCS IOHATHBIE IUIS IIOJIB30BaTessl BepOabHbIe
metkn (mampumep, «title» Bmecto «245»). Yacth
anemenToB  MARC  wurHopupyercsi, BBEICHBI HOBBIC
anemenTsl. MODS co3nana na ocioBe MARC21 u Gosee
neranbHa 1o cpaBHenmio ¢ Dublin Core. Ha ocnoBe
MODS Obina co3maHa OHTOJIOTHSI, WCIOJNIB3YSI TEPMUHBI
KOTOPOH, MOXKHO TMIPEJICTABIATE OHOIHOTPAQUICCKYIO
3ammich B Buzie RDF [8].

Takum o6pasoM, ucrons3ys Tepmunsr Dublin Core
wm MODS, MoxHO XpaHuTh OHOIHOrpadUUCCKUe
3anucu B Buae RDF, ucronb3yst ceMaHTHUECKYHO 0a3y
JIAaHHBIX.

3.4 TIpoeKThHI HHTETPAIHA OHOTUOTEYHBIX JAHHBIX

Ha paHHBII MOMEHT CYIIECTBYET HECKOJBKO
MPOEKTOB 10 MHTETPAlliy JAHHBIX Pa3HBIX OHMONMOTEK,
OoHUMH U3 KpynHenmux sBuaorcs VIAF u Europeana.

VIAF (The Virtual Internation Authority File) —
BUPTyaJIbHas CHCTEMa MEXKIYHAPOAHBIX CTaHIAPTOB IS
aBTOPUTETHOM  MH(OpPMAIMKM,  COBMECTHBIA  TPOEKT
bubmiorekn  Konrpecca, Hemenkoit HarmonamsHoM
bubnuoTexkn M psaa Ipyrux HAMOHAIBHBIX OMONHOTEK U
opranmzaimidi. B cocraB mpoekra BXomur  Oornee
20 opranmzaimii, B Tom uucne PHB. B pamkax atoro
MPOEKTa TUIAHUPYETCSl MHTETPUPOBAaTh HMH(POPMALIIO 00
ABTOPHUTETHBIX (paiinax 13 KpynHeHIX OHOIOTEK B MHPE.

Europeana — eporeiickas 1udpoBas 6ubimoTeka,
enp  KOTOpPOM obecrieuuTh  JOCTYH K
OTCKAaHHUPOBAaHHBIM CTPAaHUIIAM KHHUT, OTPaKaIOIMIUX
pa3iIM4HBIC aCNeKThl eBpomenckoil KynpTypsl. Ceitdac
JocTynHa MHGOpMaus Ha (paHIy3CKOM, HEMEIIKOM U
aHTIMHCKOM si3bIKaX. B mpoekrte yuactByror dpannus,
BemnkoOpuranus, Ucnanus u I'epmanusi.

3.5 BeiBoabI

W3 onmcaHHOrO BBINIE MOXXHO CIEJIaTh BBIBOJ, YTO
uHTerpauust OMONMOTEYHBIX  JAHHBIX  JOCTATOYHO
aKTyajJbHas 3aJaya, a HCIOJb30BaHUE TEXHOJIOTUH
Semantic Web g srtoii  3amaum sABIseTCs
nepcreKkTUBHEIM. CyIIecTByeT HECKOJIIBKO BapHaHTOB
NpeNCTaBICHUs OMONMMOrpadMyecKux 3amuceil B BHUIEC
RDF. TlosBnsercs Bce Oombiie W OOINBINE YCIIEUTHBIX
MIPOCKTOB B 3TO 00JIACTH.

4 UcciienoBaHue U MOCTPOEHHE PelIeHHs
3a1a4u

4.1 ITydaukanusi JTaHHBIX

4.1.1 Onucanne npeaMeTHOH 001acTH

Hns Toro utoObl mpeoOpazoBath aaHHble B RDF
HY)KHa CXeMa, KOTOpas OIMCBIBAETCS C IOMOLIBIO
RDFS nu OWL. Ora cxema Ha3biBaeTcsi oHTONOrHEH. 1o
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xouuenun LOD onTONOrMs noimKHA OBITH COCTaBIIEHA
Ha ocHoBe cyuectByoumx B LOD onTONOrHSX.
Jannapie mo OubmmorpaduyeckuM 3amucsM, KOTOpBIE
npenocrasiiaa PHB, mokpsiBatotes Tepmuaamu Dublin
Core, a undopmauus o6 aBrope tepmuHamu FOAF.
BHB mnpencraimsier cBou manusie B Dublin Core u
FOAF. Takum 00pa3oM, IMeeT CMbICI HCIIOJIb30BATh HE
MODS, a Dublin Core. Ono u 6buUT0 BBIOpaHO ISt
JabHEHIIeH paboTHI.

4.1.2 KonBepTanusi JTaHHBIX

PHBb mnpemocrarnser cBou JaHHbIe B (hopMmarte
RUSMARC/bin. O6miee KOTHYECTBO 3amMUCcell OKOJIO
17 teicstu. HeoOxonumo mpeodpazoBath ux B RDF. Ota
3aj71a4a COCTOMT M3 JBYX MOA3a1adq:

— IIpeoGpazoBaTh maHHBIE W3 OMHApPHOTO (opmara
RUSMARC/bin 8 RUSMARC/xml.

—Ipeobpasosate mamubie w3 RUSMARC/xml B
RDF ¢ moMoIis0 OHTOIOTHH.

Hnst pemeHus nepBoit noj3agaun PHB
npegocraBmia nporpammy Ha C#, KOTOpyrO ClieayeT
JIopaboTaTh.

Jns pemienus BTOpo moji3aAayuu cienyeT HanucaTh
XSLT mra6ioH Ha OCHOBaHUH OHTOJIOTHH.

4.1.3 Co3nanne ceMAaHTHYECKOT0 XPaHWINIIA

CeMaHTHYECKOE  XPaHWINIIE 3T0  Habop
MPOTPAaMMHBIX CPEACTB IMO3BOJSIONINX XpaHuTh RDF
JIAaHHBIE U MAHUITYJIMPOBATh UMH ¢ moMolbio SPARQL
3aIrpocoB.

CyH_ICCTByeT JBa BUOA XpaHWIWIL CEMAaHTHYCCKUX
JaHHBIX!

— XpaHunuiie, OCHOBaHHOE Ha peisiuoHHo B/,

npu  3ToM  3(P(EKTHBHO HUCIONB3yeTCS AMCKOBOE
MIPOCTPAHCTBO ¥ MaMATh, HO TIOJNy4aeTcs HH3Kas
MIPOU3BOANUTETBHOCTb.

— Xpanunuiie, ocHoBaHHoe Ha TDB, mpu sTom
JIOCTUTAeTCsl  BBICOKAs  NPOU3BOAUTENBHOCTh, HO
JIUCKOBOE MPOCTPAHCTBO U MAaMATh 3HAYUTEIBHO
pacxonyroTcs.

beumo BeiOpano TDB  xpanwnumie, Tak —Kak
nyOJMMKyeMble JaHHble HMEIOT OONBIIONW  pasMep,

IMPOU3BOAUTCIIbHOCTh B HAILIEM CJIy4Yac BaKHEC.

Taxkxe cymecTByeT HECKOJIBKO OHOMHOTEK i
paboThI ¢ XpaHUIIHIIAMH.

—Jena;
— Sesame;
- Virtuoso.

Bce 3t OMOJIMOTEKM MOXO0XH JAPYr HAa Jpyra, HO
Jena mMeeT BO3MOXKHOCTH OCYIIECTBIISTH JIOTUYECKUN
BeiBOJ OWL, a Bce ocTanpHBIC OIpaHUYHUBAIOTCS
norudeckuM BbIBOJIoM RDFS. Kpome toro mns Jena
cymectByer  Oomee  IQQEeKTHBHAS  pearn3aIis
nornueckoro Beioga OWL B 6ubmmoreke Pellet.

Takum o6pa3om, ObuTH BEIOpaHbI Jena + Pellet.


http://ru.wikipedia.org/wiki/%D0%95%D0%B2%D1%80%D0%BE%D0%BF%D0%B0
http://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D0%B1%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%A4%D1%80%D0%B0%D0%BD%D1%86%D1%83%D0%B7%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%BC%D0%B5%D1%86%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%A4%D1%80%D0%B0%D0%BD%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%BB%D0%B8%D0%BA%D0%BE%D0%B1%D1%80%D0%B8%D1%82%D0%B0%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%98%D1%81%D0%BF%D0%B0%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%93%D0%B5%D1%80%D0%BC%D0%B0%D0%BD%D0%B8%D1%8F

4.1.4 TlpenocTaBiieHHe T0CTYNA K JAHHBIM

Kaxnas oubmuorpaduaeckast 3aIHCh,
npencraBneHHas B RDF umeer cori URI. CormacHo
npuHnunam LOD, npu HTTP 3anpoce mo sromy URI
TM0JIb30BATEINb J0JDKEH MOJy4aTh MOJHY0 HH(POPMAIHIO
00 9TO# 3ammcu. JTO Kacaercs U aBTOpoB. st 3TOTO
HY)XHO co31aTh Web-cepBep, KOTOpbIi OyldeT HMeTbh
JIOCTYI K CEMaHTHYEeCKOMY XPaHWIHWILY, HCIOIb3Ys
OubnmoTeky Jena, u JocTaBaTh W3 HETO BCHO
nHpopMmanmio mo mnomxydeHHomy URI. Drtot cepsep
JOJDKEH OBITH pasMelleH 10 TOMYy aapecy, Kyzaa
CCBUTAIOTCA 3amucH. [ 3TOro mepel HaIoJHEHHEM
CEeMaHTHYECKOTO XpaHWIMIA HYXHO yKa3aTb B
kaugectBe 6a3oBoro URI B daiine RDF agpec cepsepa.

B kadectBe Web-cepBepa ObL1 BBIOpaH cepep Jetty,
HaIMCaHHBIM Ha Java, T.K. Jena HammcaHa Ha Java, a
cepBep Jetty BcTpamBaeTcs B NPUIOXKEHHE, U JUIS HETO
HHUYEro He HaJl0 JOIOJHUTEIbHO YCTaHABIUBATD.

4.2 CesizpiBanne

Jlns Toro uroObl cBs3aTh nganHele PHB u BHB
HYXXHO TOJYyYUTh CBs3M, coxpaHuth ux B RDF mu
co3JaTh ceMaHTHuYeckoe XpaHwimine. Kpome Toro Ha
web-cepBepe HEOOXOOMMO YUYHTHIBATH CBS3H, HMETh
JIOCTYI K HMM W BO3BpAaIllaTh HX IOJB30BATEIIO HPHU
oOpamieHnn K CYIIHOCTSIM, K KOTOPBIM O3TH CBSI3H
OTHOCSITCA.

CaMmplii TpUBHANBHBIA CIOCOO CO3JaHUS CBS3CH —
CPaBHUTH KaXIBIA 3JIEMEHT C KaXKIBIM IO KaKOMY-TO
MPaBWIy W MOIYyYUTHh HAOOp CBs3ed. Y 3TOro moaxona
€CTh JIBa MUHYCA TP OOIBIIOM 00BEME JaHHBIX

n(n-1)

— MOTCHIMANIEHBINA HA0Op CBS3eH T ;

n(n-1)
—2 .

KommdaectBo 3amuceit npenocrasnenasix BHB oxomo
3,5 MiH. B Tekymeidl curyanuu pelieHue, ONUCaHHOE
BbILIE, HE 3()(HEKTHBHO.

— KOJIMYECTBO CPABHEHUU

Ces3u  MOryT OBITH CO3HAaHBI C  ITOMOIIBIO
kinacrepuzauuu. JBe 3amucn  OyAyT — CUMTAThCS
CBSI3aHHBIMH, €CITH MONAJAI0T B OJUH KiacTep. B aTom
cilydae, OYEBHUJHO, KOJHUYECTBO CBS3CH, KOTOPHIC HAJIO
XpaHI/ITI) 3aMCTHO yMeHI)L[IaeTCH.

B

KJIACCHYECKOM
n(n-1)
2

B noTokoBo#i KiacTepu3alnuu He Hy»KHO CpaBHUBATh
KaXAbIM 3JIEMEHT € KaXXIbIM JOCTaTOYHO CPAaBHUTHh
JIEMEHT ¢ KaKIBIM U3 KJIACTEPOB, B UTOre KOJIUYECTBO
cpaBHenuit momydaercs O(n), rae N — KOJIMYECTBO
aneMeHtoB [9]. BBUIO pemieHo  BOCHOJIB30BATHCS
MMEHHO ITOTOKOBOH KJIacTepH3aIieH.

KJIaCTepru3anun KOJIMYECTBO

CpaBHEHMI1

I'oToBBIX OMOIMOTEK HaiiieHO He ObLIO0. B yueOHbIX
HeNsaX ObUTO peIIeHO pa3paboTaTh W Peaan30BaTh
AIITOPUTM CaMOCTOSITEIIBHO.
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Hns monyuenust knactepoB 3anuceid PHb u BHbB
HeobOxoanmo 3amucu PHB pa3bute Ha KimacTepsl U 1Mo
[IOJIy4EHHBIM KJacTtepam pacnpenenuts 3anucu bHB.

OcHOBHas ujiesi alrOpUTMa 3aKJII0YAETCA B TOM, 4TO
3amuch W HAOOp 3alMceil MOXKHO TPEICTaBUTHh B BHIC
BEKTOpa JIEKCEM, T/e JUIl KaKIOH JIEKCEeMBbl 3aJaHo
HEKOTOpoe dHcio. bubnuorpadudeckas 3amuchk
BEKTOP JIEKCEM, IZle KaKIas JIEKCEMa XapaKTepU3yeTcs
YHCIOM, IPOMOPIHOHATIBHO 3aBUCHMBIM OT Beca
JICKCEMbI M YacCTOTbl €€ MNPEACTAaBJIICHUSA B 3alllCH.
Knactep — BekTOp JiekceM, HpeACTaBICHHBIH CyMMOil
BEKTOPOB, BKJIFOUEHHBIX B KJIACTEP 3aIHCEH.

HpI/I MpEACTAaBJICHNN 3allMCl B BHAC JICKCEM HE
YYUTBIBAKOTCS CTOII-CJIOBA U OKOHYAaHUS CJIOB.

Kpowme toro, Heobxomuma (yHKIHS KilacTepU3alny,
CPaBHHUBAIOIIAsl BEKTOP KJAacTepa M BEKTOp 3allUCH, a
TaKKe BEKTOPBHI 3allUCell MEXTy cOo0O0H M BEKTOPHI
KJIaCTEPOB MEXIY COOOiL.

4.2.1 Knacrepuzanus 3anuceii PHB

HepBOHa‘laJ’ILHO HUMCECTCA Ha60p BEKTOPOB 3aIrcei.
HOCJ’IGI[OB&TGJ'IBHO npoxoJs Mmo HUM, CTPOUTCA Ha60p
KJIaCTEpPOB:

1) eciu  KmacTepoB HET, TO BEKTOp 3alHCH

CTaHOBHTCS MEPBBIM BEKTOPOM KJIacTepa;

2) nst BceX  KJIACTEPOB  OMpenesieM  OIM30CTh
3allMCH K HHUM, €CJIM 3aluCh HE IoIaja HU B OJUH
KJIaCTep, TO CO3JIae€TCSl HOBBIA KIJAcCTep Ha OCHOBE
3allUCH, MHAYe 3alKMch  J00aBIsETCS BO  BCE
peeBaHTHBIE KJIACTEPHI.

Taxkas kmactepuzamus 3aBUCHMa OT TOpsIKa 00Xoma
3amuceil. UToObl yMEHBIINTH BIHMAHHE, HEOOXOIMMO
MOCTIEIOBATENBHO U KaKIOW 3aliCH yNAIUTh €€ U3
BCEX KJIACTEPOB, 3aTeEM CHOBa TMpPOBEPUTH Ha
COOTBETCTBUE BCEM  CYIICCTBYIOIIUM  KIJIACTEPaM.
Crnenyer n00aBUTH 3alMCh B KaXIbIH peJICBaHTHBIH
kinactep. Takyio Tpoueaypy MOXHO TPUMEHSTH
HECKOJIBKO pa3, HO, KaK MOKa3bIBACT MPAKTHKA, 2-3 pa3
JIOCTaTOYHO.

ITocie onMCAaHHBIX MPOLEAYP MOXKET 00pa30BaThCS
JOCTAaTOYHO MHOTO KIJIACTEPOB, BEKTOPBI KOTOPBIX
MOYTH PaBHBI BEKTOpaM JAPYIHX KinacTepoB. OT Takux
nyoreit cnemyer wusbapiathes. Kiactep mpusHaetcs
oyOJeM Jpyroro Kiactepa, €Cid B HEM BCTpPEYacTCs
90% sexkcem gpyroro kimactepa. O6a kiactepa
YIAISIFOTCS U3 MHOXKECTBa, BMECTO HHX JOOABIACTCS
KJIacTep, COICp)KAlMil 3amHCH, TPEACTAaBICHHBIC B
000mX KiTacTepax.

B KOHEYHOM Habope KJIACTEPOB MOTyT
MPUCYTCTBOBATh Tapbl KJIACTEPOB, KOTOPBIE CXOXKH
OTHOCHTEJFHO (PYHKIMH KIACTEepU3aUH. TaKwe KIacTephl
YIATSIOTCS W3 MHOXKECTBA, a BMECTO HHX IOOABISETCS
KJIacTep, COAEP KaIIHii 3aImicy 00OMX KIIACTEPOB.

4.2.2 Knacrepuzanus 3anuceii BHB

Iocne nonydenus knacrepos 3anuceid PHB cnenyer
pacnpenenuts no HuM 3anucu BHB. OtoT mponecc ne
3aBHCHT OT Topsaka oOpabotku 3ammceir BHB.
Knactepuzanust nmpou3BoAnTCS 3a OOWH TIPOXOX IO



anucsaM BHbB. Kaxnas 3anuce BHB cpaBHuBaetcs ¢
kiactepom PHB yepes ¢ynkuuto knacrepusarmu. Eciu
JUISL 3aIICH CYILIECTBYET XOTS Obl OJMH PEIEBaHTHBIN
KJacTep, OHa 3aluChIBAeTCS B KiacTep C OoJbllei
PENIeBaHTHOCTEIO.

5 Onucanue NPaKTUYECKON YaCTH

5.1 IHoaroTroBKa JaHHBIX

beita cozmaHa  OHTONIOTHA,
oTpaxkeHa Ha pucyHke 1.

CX€Ma OHTOJIOTHH

relation
relation
+—————— Cluster
Record
title
description
note
ISBN
ISSN
ubDcC
dateSubmitted

relation

publication
created
owner
placeOfPublication
Author .
publisher
name
-
surname
creator
years
copyOf

Puc. 1. CkoHCTpyHpOBaHHAsI OHTOJIOTHS

Jlyist ormucaHusi aBTOPOB MyOJIMKALMKA HCIIOJIB3YETCsI
kiacc Author, koTopsrit uepes npemukar copyOf moxer
CChUIATBCS HA CBOK KOIHIO. MHOXKECTBO OOBEKTOB,
cBsi3aHHBIX vepe3 COPYOf, 3amaror mosHoe omnmcaHue
HEKOTOPOr0 aBTOpa, KOTOPOrO OHHU OIKCBHIBAIOT IO
OT/IEJBHOCTH.

Jlns onmcanus cBsi3ei ucmob3yetes kimacce Cluster,
€CIIM JIBE 3allMCH CBsI3aHbI mpeankaroM relation ¢ oqaum
obbekToM kmacca Cluster wmm ¢ pasHbiMu 0OBEKTaMH,
HO CBs3aHHBIMH mpenukaroMm relation, Tto omHn
CUMTAOTCS CBSI3aHHBIM. J[ist OIMCAHUS 3ammcu
ucnonb3yercss kimacc Record, uMerommii MHOXKECTBO
HPEIUKATOB [JIsI OIIMCAHMUS COCTOSIHUN CBOMX OOBEKTOB.

Onucanve
RUSMARC

OuTOoNnorMA XSLT

RDF

RUSMARC/bin RUSMARC/xml

Ci# XSLT

Puc. 2. IIponece nonyyenuss RDF u3 nanueix PHB

Ha pucynke 2 npuBenena cxema mnosrydennst XSLT
npeoOpaszoBanuss w3 RUSMARC/xml B RDF u
nonyyenus RDF u3s RUSMARC/bin.

[Monyuennstii RDF Obu1 BCTaBiaeH B XpaHHIMIIE
TDB, a noBepx Hero Obi1a Hactpoena SPARQL Touka
nocryma fiseki, Bxomsmast B cocra Jena, ¢ Jornyeckum
BeiBoIoM OWL ot 6ubnmorexu pellet. Jloruueckwuii
BeiBox pellet okaszancst B jgecatku  pa3  ObicTpee
CTaHAapTHOIO JIOTHYECKOTO BBIBOJIA OWL,
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peamm3oBaHHOTO B Jena, W cMor o0pabaThIBaTh
Gompmme  o6bembl  maHHBIX (300000  Tpoek).
CranfapTHBIA BBIBOA 3allUKIMICS HAa TakoM oObeMme
JIAHHBIX.

Bt mactpoen cepsep jetty st mpemocraBieHHs
napopmanmn mo HTTP. Ilpm momydenmu 3ampoca
cepep oOpamaercs B Xxpanwimmie maHnHeix PHB u
xpanmnuiie cBszed ¢ BHP ¢ momomsio SPARQL
3alpOCOB, TIONYYaeT HYXHYI0 HHQOpPMAmuioo |
OTIPABIISIET MOIB30BATEIIO.

CornacHO alropuT™MaM KIIacT€pH3aIiH, OIHMCAaHHBIM
BBIIIE, 3arOJOBKA ¥ onucanus 3anuceir PHB Obum
MEepeBeCHBl HA AaHIVIMHCKWN SI3BIK, pa3OWTBl Ha
kimactepsl, 1 cBs3u ¢ BbHB Opumm momydensr. Bruto
coznano xpanwnuine TDB ¢ SPARQL toukoii moctyna
fiseki, 6su1 HacTpoeH noruueckuit BeiBoa RDFS.

Jns anropuTMa KiacTepu3aluy OBLT TPOBEICH Psif
SKCIIEPUMEHTOB. BBIIM CKayaHBI TPYIIB HOBOCTEH,
pacno3HaHHbIE CHCTEMOU «Yandex HoBoctu»,
TIepeBEICHbI HAa AaHTJIMHACKUH S3BIK ¥ KIIACTEPU30BAHBI.

ITycte Drel — MHOXeCTBO CBsi3€l pacrmo3HaHHBIX
STHIEKCOM.
[Mycts Dretr — mMHOXeCTBO cBsi3ed pacHoO3HAHHBIX
CHCTEMOHM.
Torga touHOCTh ompenensercs (opmynoit (1), a
moJTHOTA — hopmyoit (2):
|Drel M Dretr (1)
|Dretr|
Drel n Dretr| @)
|Drel|

B pesynprare OSKCHEpUMEHTHI Oblla IOJydYeHA
touHocTh paBHas 80% w momHOTa paBHas 60%.
OKCIIEpUMEHT TOBTOPSUICS HECKOJIBKO Pa3 C pPa3sHBIMH
rpynnaMu HOBOCTEH, OTKIOHeHHe cocTaBmio £10%.

RDF ceAzn

SPARQL HTTP Server SPARQL

HTTP

SPARQL SPARQL

Puc. 3. Cxema 110/1530BaTEILCKOrO MPUITIOKCHUSA

OOmass cxema II0JIb30BATENILCKOTO PUIIOKEHUS,
TIO3BOJIAIOIIETO POCMAaTPHBATh JlaHHbIE 0
oubmmorpaduuecknx 3amucsx PHB u ux cBs3u mexmy
co0oif, aBTopamMd W OHONMHOTpPaPUUECKIMH 3aTUCIMHI
BHP, orobpaxeHa Ha pucyHke 3.

6 3akirouenune

B nannoit pabore 6buM pa3zpaboTaHbl IPOrpaMMHEIE
peLIeHus, OCYIIECTBIISIOIIIE nyOJIMKaLuIo
oubmmorpaduyeckux 3ammceit B mpoctpanctBo LOD u



HHTETpalMio ¢  OumOnmorpaduyecKMMu  3ammucsIMu
JIpyTUX HCTOYHHKOB. Omnucana OHTOJIOTHS
oubmuorpaduueckux 3anuceit. Pazpadorana nporuenypa
npeobpasoBanus qanubix u3 popmara RUSMARC/bin B
RDF. Co3nano cemanTrueckoe xpanunuiie u SPARQL
Touka goctyna. Hacrpoen HTTP cepBep ans moctyna k
CEeMaHTUYECKUM JIaHHBIM. Pa3paboTaHbl M peaan30BaHbI
ITOPUTMBI IOTOKOBOH KJIacTepH3anuy ISl TOIyIEeHUs
ceszeil 3anuceii PHB u BHB. Ilomydensl oneHku
Ka4ecTBa aJITOPUTMA KJIaCTEPU3ALINH.

JanpHedimme  paboThl  MOTYT  BECTUCh IO
HalpaBJICHUSIM:

— NIOJTHOTEKCTOBBI  MOMCK IO  3arojoBKaM U
OIIMCAHUSIM;

— CO3J[aHKe PaCIPECTICHHOTO XPaHUITHIIA,
— nouck 1o kinaccugukaropam UDC u BDC;
— HOHCK 1o iSSN u ishn.
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Semantic Integration of Bibliographic
Records

D. Malakhov, V. Serebryakov,
K. Teymurazov, O. Shorin

The paper deals with the problems of integration of
bibliographic records in frame of the task of
integration of data from the Russian National Library
and the Britain National Library as a part of the Linked
Open Data space. In course of solving the problem a
prototype system has been constructed, through which
the data format RUSMARC may be published in the
Linked Open Data and linked to other library data.
Experiments were carried out and quality estimates
were obtained for for the subsystem linking data from
different sources.
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H€06X0 HNMOCTHb as; a6OTKH HOBBIX IIoaAX010B K
AHHOTAIUA A pasp X0
CO3JaHUIO 3J'IeKTpOHHLIX 6I/I6HI/IOT6K nu pacumpﬁeT
BO3MOXHOCTH UX UCIIOJIB30BaAHUA.
B CTaThe OITUCBIBACTCSA CCMAaHTHYCCKasA

snmekTponHas Gubnnoreka Libmeta, pecypcor
KOTOpPOH MOryT OBITH oOorameHsl 3a CUYeT
HCIIOJIb30BaHUA JaHHBbIX u3 HUCTOYHUKOB,
pacnonoxkenubix B LOD.  Css3biBaHHe
IpoUCXoauT MOCPEACTBOM OHTOJIOTUH
NIpEeAMETHOW  00JacTH, KOTOpas 3ajJaercs
MIOJIb30BAaTEIEM M OIpEAeIsieT €ro o0JacTbh
HHTEpeca. 3arparuBatorcs npoOeMbl
uHTEerpanun pecypcoB oubmmorekn B LOD u
CO3JIaHus TIOUCKOBBIX 3aIrpocoB o
HCTOYHHMKAM JaHHBIX, a TakXke 00CyXIaercs
HCTOJIBH30BaHNE CHENU(UKAIMA ¥ TEXHOJIOTHN
u3 creka LOD B pamMkax OHO# CHCTEMBI.

* PaGoTa BBHINONHEHA pu noaaepxxkke POOU —
mpoekT Ne 14-07-00058 A.

1 Beenenue

IMocnennee necstunerne HaOronaercss OypHOe
pasBuTHe TexHoiormid Semantic Web wu aktuBHOE
pasBuTHe cooOluecTBa, momaepxkuBaromero Linked
Open Data (LOD). OcHoBnas uaes LOD 3akirouaercs B
PCIICHUH 3a/1a9d MHTETPALNK TaHHBIX, IPEACTABICHHBIX
B CeTH, /Ui 4Yero Mpe;Iaraercs MpeICTaBUTh
uHpOpMANHIO B HOPMaIN30BAHHOM BHIIE, UTO JEIIacT ee
JIOCTYTIHOM ISl MAIlTMHHOHN 00paboTKH.

PasButne  TexHOMOTHI Semantic Web "
nomyisipaocth unen LOD okaszanm BiusHHEe W Ha
JJIEKTPOHHBIE OUOIHOTEKY, KOTOpbIE

TpaHCHOPMHUPYIOTCS W  TMPEBPALIAIOTCS B  LEHTPHI
JTAaHHBIX, BOKPYT KOTOPBIX (OPMHPYETCS COOOIIECTBO
3aMHTEPECOBAaHHBIX  JKCIEPTOB U  IOJb30BaTeleH,
MPUHUMAIONIMX AKTHBHOE Y4acTHe B UX pa3BUTHH. [Ipu
koHcopuuyme W3C Obiia co3aana pabouasi TpyIa moj
nasBanuem Linked Library Data, kotopas BeipaGoTaia
pexoMeHalMK IO CBSI3BIBAHUIO OHONMOrpapuYecKux
JIAHHBIX c UCIIOJIb30BaHHEM CTaH/IaPTHBIX
cemanTuuecknx TtexHojoruii RDF, SPARQL, OWL.
[MosiBlieHHE CEMAHTUYECKHUX TEXHOJOTHH BBI3BIBACT

Tpyast 16-ii Bcepoccmiickoii Hay4yHO#l KoH(pepeHIUH
«JIEeKTPOHHBbIE OMOJMOTEKH: MEePCIEeKTUBHBIE METOAbI U
TEXHOJIOTHH, JIEKTPOHHbIe KoJutekmum» — RCDL-2014,
Hy6na, Poccusi, 13-16 oxrsiops 2014 r.
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2 DBoaronus 0U0IHOTEK

Pa3BuTne nHpOpMALMOHHBIX TEXHONOTHIA B XX BeKe U
UX WCIONBb30BaHME B OHONMOTEKax IPHUBEIO K
MOSIBJICHUIO HOBOTO THIa Oubimorek [16].

2.1 DnekTpoHHBIE HMOJIHOTEKH

DNCKTPOHHBIC OWOJIMOTEKA BO3HUKIH JOCTATOYHO
JIaBHO u MPE/CTaBISIOT coboii Habop
JIOKYMEHTOIIOZOOHBIX PEecypcoB M ux Oubmmorpaduu, B
JIOCTYIHBIX JUIS KOMIIBIOTEpOB (opMaTax, a Takxke
COIYTCTBYIOIIUX YCIIYT JUISl UX XpaHEeHHs U noucka. [1pu
9TOM B TaKUX OUOIMOTEKAX HE BBIICIISIIUCH APYTHE BHIBI
BaKHBIX 00BEKTOB, HAPUMED, IEPCOHAITMH, OPraHU3aIuK
u T.0. BCTpeTHB yrnoMuHaHKE MEPCOHBI B OJHOM MECTe,
HEBO3MO)KHO TOYHO YCTaHOBHTh COOTBETCTBHE C €¢
YIIOMHHAHUEM B IpyroM mecre. Jlaxe uaeHTUUIMpOBaB
MEepPCOHY, KAk IPaBWJIO, HET BO3MOXKHOCTH MOIYYHUTh
JIOKYMEHTBI, CBSI3aHHBIE TOJIBKO C HEi. ITO 00yCIIOBICHO
TEM, 4YTO METaJaHHble PAaCCMATPUBAINCH KaK HEYTo,
CBSI3aHHOE TOJIBKO C JOKYMEHTOM.

2.2 lndpoBbie OMGIHOTEKN

udposie OHOMMOTEKH TPEACTABISIOT  COOOM
WH(POPMAIIMOHHBIE CHCTEMBI, KOTOpPhIE 00ECIeUHnBaAIOT
3aJa4r KOJUICKIMOHWPOBAHUA, XPAaHCHUA W HaBUTALIUU
MO Pa3HOOOPa3HBIM DJIEKTPOHHBIM JIOKyMEHTaM, Kak
XpaHAIUMCs B camMoi CUCTEME, TaK U AOCTYIIHBIX IIO
cetn. TepmmH «undpoBble OHOIMOTEKH»  YACTO
paccmarpuBaeTcs KaK CHHOHUM TEpMHUHA
«QIIEKTPOHHBIC OMONMOTEKW», TOrna Kak HU(POBHIC
OMOJIHMOTEKH SIBIIIOTCS NPOXYKTOM CICAYIOLIEro dTama
Pa3BUTHS DICKTPOHHBIX TEXHOJIOTHI U MCCIICIOBAHUI B

00acTH 3ICKTPOHHBIX OWOIMOTEK, WCIOIB30BaHHUE
pe3yJNbTaTOB  KOTOPBIX  TO3BOJHMJIO  PACHIUPUTH
(hyHKIIMOHATTBHOCTH SIEKTPOHHBIX 6mbIHnoTeK,

NPEBPATHB UX B «IIH(POBBIE.

2.3 CemanTH4YecKue NMPPOBbIE OUOINOTEKH

HUcnonp3oBanue CEMaHTUYECKUX TEXHOJIOTUH
3HAYNUTEIIHHO pacumpser (YHKIMOHAIBEHOCTh
O6mOnMMoTeK:  NMaHHBIE ~ Jy4lle  CTPYKTYPHPOBAHHI,
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BBIZICICHBl CBS3W MEXAY HHMH, YJIy4IIACTCS ITOHCK,
HOSBISICTCS  BO3MOXKHOCTh ~WHTETPUPOBATh  JIaHHBIC
Pa3IMYHBIX THIIOB. IIEPCOHBI, PECYPCHI, IOJIb30BATEIH.
OOecnieunBaeTcsi WHTEPONEPadEIbHOCTh C JPYTUMH
CHUCTCMaMU, HC O6H3aTeJ’IbHO SIBIIAIOIIMMUCS
OuMONMOTEKaMH, TakK  KakK  OCHOBHOH  3ajgaueil
CEeMaHTHYECKUX TEXHOJIOTHH OCTaeTCsl IPE0CTaBICHUE
MeTa aHHbIX B MaIIMHOYUTAEMOM ¢dopmare.
OHTOJIOTHM WIPAlOT OCHOBHYIO pOJb JUISI PELICHHS
3a7a4, BBI3BAHHBIX  CTPYKTYPHBIMH  DPa3IHYUSIMH
CYIIECTBYIOIINX cUCTEM u CEeMaHTHYECKUMHU
Pa3IMYMAMHU CTAHAAPTOB METAIaHHBIX.

2.4 TlepcoHa/IbHbIE cEeMaAHTHUYECKHUE IN(POBbIE
OMOJIHOTEKH

Msbl  BbIZIENSieM  TIEPCOHANBHBIE  CEMaHTHYECKHE
mudpoBele  OMOMMOTEKH,  HANOJIHEHHE  KOTOPBIX
MHIMBHUIYAJIBHO JTsL KXKJIOTO IT0JIb30BATENSI CUCTEMBI U
BBINIOJIHSIETCS. B TIOJlyaBTOMAaTHYECKOM pEXHME W3
Pa3HOPOIHBIX HCTOYHHUKOB JIaHHBIX, HHTETPHUPOBAHHBIX
B oOako LOD. Bynem manee miist KpaTKOCTH Ha3bIBaTh
UX  TEPCOHAIBHBIMH  OTKPBITBIMH  IH(POBBIMH
oubmmorexamu winu I[IOLB. Tumer uHGOPMAITHOHHBIX
pecypcoB M HX  CTPYKTypa  ONpPEACNAIOTCS
M0JIb30BATENIEM, UCXOMS U3 CBOMX HHTEPECOB, TO €CTh
MOJIB30BaTENb  ONMCBIBAET  HMHTEPECYIOUIYI0  €ro
NpeAMETHYI0  00JacTh, ONpeneNsis  TeMaTHYeCKoe
HaroJHeHUe OMOIMOTEKH.

JaHHas cTarthd SBISETCS NPONOJDKEHUEM HalIei
npensinymieii pabotsr [1], B KoTOpoit mpencraBieHa
0o0IIass CcXemMa CHUCTEMBI, BBIICIIEHBI €€ OCHOBHBIE
MOJYJIM W JaHa XapaKTEPUCTHKA KaXJIOro U3 HHX.
OCHOBHOE  pPa3BUTHE  CHCTEMbl  MPOM30ILIO B
HAMpPaBJICHUH MOUCKA MCTOYHUKOB CBSI3aHHBIX JAHHBIX
¢ wucHoiap3oBaHMeM TexHosioruid u3 creka LOD. B
CIIEAYIONMX pa3JeliaX MPUBUACHO OIHMCAHUE 3TOTO
MOJIYJIS U AeTanu3aiusi ero GyHKIMH, a TaKkkKe KPaTKo
OIUCAHBI TIEPBBIC MPAKTHUYECKUE PE3YIIbTATHL.

OcHoBHas 3aga4dya CUCTCMBbI 3aKJII04acTCsa B
MNpeaOCTaBJIICHUHU IOJb30BATCIIIO yHI/I(I)I/IIII/IPOBaHHOFO
MMpeaACTaBJICHUA JJIsA BO3MOXHOCTHU

ABTOMATH3MPOBAHHOTO M3BJICUCHUS HHTEPECYIOIIECH €ro

HH(OPMAIIHH TI0 OTIPEIEIICHHOMN MPeIMETHOM 00TaCcTH.
[IpencraBneHne pecypcoB OHONMOTEKH B BHUJE

CBSI3QHHBIX JIAHHBIX PACHIUPSET (PYHKIIMOHAILHOCTD

CEMaHTHYECKUX UPPOBBIX OUOJINOTEK, naBast
BO3MOJKHOCTB:
—  BKJIIOYECHHUS JIOMOJIHUATENIBHBIX DJIEMEHTOB

OIMCaHUsI JaHHBIX MH()OPMAIMOHHBIX PECYPCOB,

IMOJHOTO HJIM YaCTUYHOIO0 OOHOBIICHHMS JaHHBIX W3

HCTOYHHUKOB,
— WCHONB30BaHUS HMHTEp(HEHCOB Ui  CO3JaHMS
3ampocoB K HWHTerpupoBanHbiM B LOD

HMCTOYHUKAM JaHHBIX Ha ocHoBe SPARQL,
BKJIIOYCHHUS B OIMHUCAHUSA PECYPCOB JPYIHX THUIIOB
uHpopmanum.

Opna w3 3amad, kotopas pemaercs B [IOLb, — ato
peanu3aiss ~ MHTErpauuMu  Habopa  JIaHHBIX B
npoctpanctBo LOD ¢ wucmosp30BaHHEM OHTOJIOTHH
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npenMeTHO! o0nacTH HHQOPMAILIMOHHEIX PECYPCOB, T.C.
aBTOMAaTH3MPOBaHHOE OOHApyXeHHEe HOBBEIX HabOpOB
JaHHBIX ¥, IO BOBMOKHOCTH, YCTAaHOBKA H ITOJJEPIKKA
CBSI3€H ¢ DIIEMEHTaMU JAaHHBIX U3 3TUX Ha60pOB JaHHBbIX
C YyXe HMEIOIUMUCS pEeCcypcaMd B PEHO3UTOPUH
OuOINOTEKH, obecnieunBas OJTHOBPEMECHHO
pexomeHayemyto npoektoM LOD ¢yHKIIMOHaNEHOCTD B
paMKax OTHOM CHCTEMBI.

3 UcTOYHMKH JAHHBIX

Msbl mozpasfensieM WCTOYHMKM JaHHBIX Ha JBa
TUIA. BHEUIHWE W BHYTPEHHHE. BHemIHUMU MBI
Ha3blBaCM T€ WCTOYHHMKH, KOTOpPbIE MHTETPUPOBAHBI B
LOD, u nmannbie KOTOphIX npexactaBicHel B RDF u
JIOCTYNMHBI HaM ¢ wucrnons3oBanumeM SPARQL. s
CBOMX IPAKTUUECKHUX IIeJed MBI HCIIOJIB30BAIH TaKHe
u3BectHbie ucrounukun B LOD, xak DBpedia [3],
Europeana [4]. BHyTpeHHME WCTOYHHKH  MOTYT
MPEICTaBIATh COOOM 00O IPYrod THII MCTOYHHKA
JIAaHHBIX, KOTOpbIi He wuHrerpupoBan B LOD. Ha
MPaKTHUKE B KauyeCTBE BHYTPEHHHX MCTOYHHKOB MBI
WCTIOJNB30BATM  Jpyrue  OUOIMOTEKH,  KOTOpPHIE
MPEAOCTABIISUIN IOCTYI K CBOMM AaHHBIM IO MPOTOKOITY
OAI-PMH.

3.1 BHemHue HCTOYHUKHU

Hannple w3 ucrounukoB  LOD  xoporo
CTPYKTYpHPOBaHBl ¥  OOBIYHO  JOCTYHHBI  4epes
SPARQL Touky mocTyma Ajsi MOMCKOBBIX 3aIllPOCOB.
Tak kak opuuMm wu3 npuHimnoB LOD  sBusercs
ucnonps3oBanre URI, Mo KoTOpbIM MOXXHO MOJIY4UTH 110
HTTP undopmanuio B ctangapTHoM (opmate, TO Jyis
JOoCTyna K HHGOpPManuy OIpEeNeSIeHHOTO pecypca
TMOJTb30BaTENb MOXKET UCIIONIB30BaTh TOJIBKO 3TOT URI.

OCHOBHOHM 3azadeil MOACHUCTEMBI IOIKIFOYECHHUS
BHCIIHUX UCTOYHUKOB ABJIACTCA CO3AaHUC U MOJJACPIKKA
0TOOpa)keHUs] OHTOJIOTMM TIpeAMETHON o00jJacTu Ha
CXEMY HCTOYHUKA JJaHHBIX, IOCPEIACTBOM KOTOPOT'O
MOJIB30BATENb MOJYYUT BO3ZMOKHOCTh AaBTOMATHYECKOTO
MOHUTOpPHHra ANl HOCHEYIOUIETO0  CBS3BIBAHUS
MMEIOIINXCS JaHHBIX B CHCTEME C HOBBIMH JIAHHBIMH 110
ONpENeTICHHBIM ~ 3ampocaM B TEPMHMHAaxX  CBOCH
oHrojoruu. Ilpu 3TOM B cucteMe Npu MMIOPTE MOKET
coxpansaTecs nums BHentHUA URI pecypca.

3.2 BHyTpeHHHE HCTOYHUKHU

Hecmotpss Ha aktuBHOoe passutue LOD, Hemb3st
WTHOPHPOBAaTh NCTOYHHUKHU JAHHBIX, KOTOPHIE B HETO €IIe
HE WHTCTPHPOBAHBI W IIPH 3TOM COAEP)KAaT OTPOMHBIH
00bEM TIONIE3HBIX NaHHBIX. [lo 3TOW mpWUYMHE B Hamel
cucTeMe peann3oBaH OJok moaepxku npotokona OAl-
PMH, KOTOpEIfl IMHPOKO HCHONB3YETCSI B OMOIMOTEYHON
cpeme i oOmeHa MeTagaHHBIMH. OCHOBHBIM  €TO
HEJZIOCTaTKOM, C TOUKH 3PEHHMSI M3BJICUECHHs UH(POpMAIH
omupasice Ha npuHimnel LOD, sBnsercs To, 4yro s
JOCTyNa K HMHGpOpPMAUK O pecypce HyKHO 00JamaTh
CrenMatbHBIMK 3HAHUSIMU O TIPOTOKOJIE, TIPY STOM 3HaHHE
nnentudukaropa OAl, KOTOpbI HCHONB3YeTCsl B TaKOM
WCTOYHUKE JUISl TIPE/ICTaBIEeHNs] HHPOPMAIMKM O pecypce,
HE CHJIBHO OOJErdaeT MOWCK 3THX JaHHBIX. Hampumep,



OAIl wunertudukarop pecypca 42041024, wa moprane
«Hayunoe nacnenue Pocum», 11 I0JIB30BaTeNsl He
00IIaIafoIero CrenualbHBIMA 3HAHMSAMH HE TI03BOJIUT
HaWTH NoJIe3HOI MH(POPMALMH, TOT/Ia KaK HACHTH(UKATOP
u3 WCTOYHHKA LOD
http://dbpedia.org/page/Mikhail_Lomonosov uHTyHTHBHO
MOHSATCH W TO3BOJSIET MOJYYHTH JOCTYII K ITOJIC3HOM
uHpOpMaIK O pecypce, a TaKKe K CBSI3aHHBIM C HHUM
pecypcam. Takum 00pa3oM HOAAEPKHUBasi 3TOT MPOTOKO,
MBIl BHYTPH Hallell CHCTEMBI peIIaeM  3agady
(hOpMAITEHOTO  TIPEOCTABIICHHAS ¥ HMHTETPAllMH  3THX
JTAHHBIX B COOTBETCTBHU ¢ TpuHIwIamMu LOD, npu sTom
COXpaHsiIs MH(POPMAIIMIO O NEPBOHAYAIFHOM HCTOYHHKE,
OHOBPEMEHHO TIIO3BOJISISI PEIIaTh 3aJadd  CBS3BIBAHUS
JAHHBIX C JPYIMMH HUCTOuHWMKamu u3 obmaka LOD B
paMKax CUCTEMBL.

B paGore [2] mpemmaraercst yiydiieHHas BepCHs
3TOr0  MPOTOKONA, KOTOpasi SBISIETCS — PasBUTHEM
[POTOKOJIA B CTOPOHY MOJIEPIKKH CBA3AHHBIX JTAHHBIX.

4 @yukunonajasHocth OB

K ocHOBHOW  (yHKIMOHAIBHOCTH
peanmusyromeit [IOLb otHOCATCS:

CHCTEMEI,

(yHKIMH aTprOYTHOTO MOUCKA;

(YHKIUST BBIACTIEHHUS HESBHBIX CBS3EH MEXIY
pecypcamu 1o UX ONHCAHUSM;

(hyHKIHS pabOTHI ¢ KOJUICKIIUSIMUY;

cosnanue/mpocMoTp/perakTupoBanne/00beAnHe-
HHe/BHO)KeHHLIe KOJIJIEKIIUU,

(yaKms orobpakenust onronorun U/,

GYHKIUS JeTanu3aiud, KOTopas o00ecreunBacT
npeoOpa3oBaHue B [0/13aNpPOCHI,
COOTBETCTBYIOMIMX pa3nuyHbiM W/JT;

(YHKIMS UIs1 BBITIOJIHEHHS 3aIIPOCOB M 00pabOTKH
PE3yJIbTaTOB U IPEJOCTaBICHUS OKOHYATEIbHOTO
pe3yibTara [0JIb30BaTeNlo;

(yHKIMA aBTOMaTHYecKoro MoHutopunra MJ{ Ha
HaJIN4YKe HOBBIX/H3MEHEHHBIX JIaHHBIX;

—  cosjmaHue croBapeii, KIaccupuKaTopos,
TE3aypyCoB;

—  pemaKkTHPOBaHHE SIIEMEHTOB;

—  TOmIepXkKa («ruOKO¥») KITacCupUKaIn
pecypcos;

HNOJACP)KKa HACTPOIKM ypoBHEH JocTyma K
Pa3IUYHBIM BETBSIM Te3aypyca.

Ucxons w3 omnpeneneHWss HCTOYHHMKOB JAHHBIX
[MOb wu mepeuns QyHKOUI CHUCTEMBI, MOXHO
BBIJICIINTh «BHYTPEHHUE» (DYHKLHUH, T.€. T€, KOTOpPHIC
ONEpUpPYIOT  JaHHBIMH B  paMKax CHUCTEMBl H
MHTETPHUPYIOT IaHHBIE U3 «BHYTPCHHUX» UCTOYHUKOB H
(bakTHYIECKN ONPENENIIOT OOBIYHYI0 CEMAaHTHYECKYIO
oubmmorexky. «BaemHme» ¢QyHKIMH 00ecTIeUYMBAIOT
MOAKJIIOYEHUE W U3BIeUeHHEe [aHHelX u3 LOD u
MO3BOJIIIOT ~ 3a7aTh  TEMAaTHYECKOE  HAlOJHEHHUE
OMONMMOTeKN ¥ YCTAaHOBUTH CBS3M, TAaKUM O0pazoM
3amaBas GakTuyecku onpeneicuue [1O1B.
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5 Onrogorus [NOLIb

Owntonorust TIOLB paspaborana B oOmiem Buae 6e3
NPUBSA3KM K KOHKPETHBIM METOJaM U Ccrocodam
peam3aIi CeMaHTHIECKUX MU(POBBIX OubmoTek [1],
[5].

®daktruecku odmas onrtosorus ITOLB cocrour u3
JIBYX OHTOJIOTHI:

1) ountomoruss COB, mocTpoeHHas Ha OCHOBE
OHTOJIOTUH WH(OPMAIMOHHBIX CHCTEM, BKIIIOYAIOIIAS B
ce0sl  OCHOBHBIC  MOHSTHS, HEOOXOAMUMBIE  JUIA
obecrieueHns OCHOBHOH (YHKIIMOHATBHOCTH
OuOMMOTEeKHM, TakWe Kak pecypc, II0JIb30BATENb,
KOJUISKIMsI, ~ CIOBapp,  KiaccH(UKaTop,  3ampoc,
UCTOYHHMK H T.JI.

2) OHTOJIOTHSI U Te3aypyC NPEAMETHOU 00J1aCTH, IS
KOTOPOW TIOJIb30BATENIb OMNPENENIAET €€ MOHATHS, HX
THII, CTPYKTYpy, COBOKYIHOCTb  cCliOBapeil U
KIacCU(PHUKATOPOB, KOTOPBIC MPEACTABISIOT TE3aypyc
MIPEIMETHOW O0NAaCTH, KOTOPBIH 00eCeunBaeT JAOCTYI
HEKBAJIM(UIMPOBAHHBIX TOJIB30BATENCH, PELIAIOINX
3aJaul Moucka WH(OpMALUK, K 3HAHUSIM MPEIMETHOM

obnacTi B pPa3HBIX MCTOYHHMKAX. JTa OHTOJIOTHS
TI03BOJISACT:
— BBIpabOTaTh u 3auKCcUpOBaTH obrmiee

IMOHUMAaHKE 00JIaCTH 3HAHUA,

MPEJICTABUTh 3HAHUSA B YAOOHOM Ui 00pabOTKU

ABTOMATU3UPOBAHHBIMU TMMOACUCTEMAMU BUIEC,
obecreynTs BO3MOXXHOCTH TIOJTY4YCHU S n
HaKOIIJICHUSA HOBBIX 3HaHPII>i, a TAKXKEC
IIpEACTAaBUTH BO3MOXHOCTH MHOT'OKpPaTHOTO

HCITOJIb30BaHMS 3HAHUM

Tezaypyc ke obecneyrBaeT TEPMHHOJIOTHYECKYIO

TOJJIEPKKY " TIOMOTaeT TIOJTb30BATEISAM
chopMyIHpOBaTh 3alpoc K CHUCTEME, B TOM YHCIE,
nofoOpaTe  NpaBWIBHBIE  KIIIOYEBBIE  CJIOBA  JUIA

OIMCAHUsI MICKOMOTO pPe3yJbTaTa, UMEIOUINXCSA JaHHBIX
1 KOHTEKCTHOM MH(popManuu.

Tesaypyc HeoOXOOMM JJS HABUTAUUMH W IS
ABTOMATHYECKOTO YTOYHEHHS M PACIIMPEHHs 3ampoca,
BBEJICHHOT'O TIOJTB30BATEINEM, MOCPENICTBOM
UCIIONB30BaHMs 3a()MKCUPOBAHHBIX B Te3aypyce CBs3ei
MexIy TepMuUHaMH. Hampumep, B 4acTHOM ciyuae, B
KauecTBe MpPEAMETHOH o0JacTH  paccMaTpHBAeTCS
oHTONOTHS M3 paboTs! [6] co Bcem HAGOpOM ciioBapeii u
kinaccuukatopoB. JlaHHBIC, MPEACTABICHHBIC JTOM
OHTOJIOTHEH,  MPEACTABISAIOT  COOOW  YHCIICHHBIC
3HA4YCHUA TeHJ'IO(bI/l?;I/I‘-IeCKI/IX CBOHCTB JJId pa3IIMYHbIX
BEILIECTB B Pa3HbIX YCIOBUSIX U NX OMOIHOrpaduH.

OCHOBHBIM ~ KJIACCOM,  MOJICPKHBAacMbIM B
onrosorur COB, sBISETCS KIAaCC UHGOPMAYUOHHBIU
pecypc, TIOOKIACCaMHM KOTOPOTO  SIBIISIIOTCS  Takue
KJIaCChl PECYpPCOB Kak nyOiuxayus, nepcowa W T.0.
[MonmkmroyaeMble KI1aCChI TPEIMETHON OHTOJIOTHU MOTYT
SIBIIATHCSI KaK TOJKJIACCAMH KIIACCa UHDOPMAYUOHHBIU
pecypc, Tak U PaCHIUPSTh CTPYKTYPY MOAKIACCOB 3TOTO
knacca. Takum 00pa3oM OHTOJOTHSL  MPEIMETHOM
00JIaCTH OJHOBPEMEHHO MOXET PACHIUPSTh CIIHCOK
WHQOPMAIIMOHHBIX  PECYpPCOB  CHUCTEMBI, a TaK¥Ke
JIOTIOJHATh U PACIIUPATH CTPYKTYPY HH(GOPMAIIHOHHBIX


http://dbpedia.org/page/Mikhail_Lomonosov

pecypcoB. [ns mopnepKKM — Takod — MHTErpanuu
OHTOJIOTUH PEATU30BAH OTJENIBHBIA MOILYJb IMOANEPKKI
Pa3NMYHBIX THUIIOB CBS3€H ONpENENeH MHHHUMAJIbHBIN
cioBapb 3TUX cBsA3ed. Takoll moAXoJ K CO3IaHMIO
OHTOJIOTUU CUCTEMbI TIO3BOJIACT KOHKPETU3UPOBATH

0o0JacTe  MHTEPECOB B paMKax  KOHKPETHOM
MIEPCOHATBHON OUOTHOTEKY.
6 ITouck MO0 HCTOYHHMKAM JAHHBIX

[TouckoBbie  CHUCTEMBI, OPHEHTUPOBAaHHbIE  Ha

UCTOYHMKH, uHTerpupoBanHble B LOD, Takme kak
Sig.ma, Falcons, u SWSE, obecrneunBaroT MOUCK Ha
OCHOBE KIIIOYEBBIX CJIOB, OpPHUEHTUPOBAaHHBIM Ha
WCTIONB30BAaHUEC TOM  JKE  TapajurMbl, 4YTO U
CYUIECTBYIOIIIUE JHICPHl PhIHKA, Takue kak Google u
Yahoo. ITonk30BatTelnio MPeoCTaBISIETCS] OKHO MMOKCKA,
B KOTODOM OH MOXXET BBECTH KJIIOYEBBIC CJIOBA,
CBSI3aHHBIC C TPEJIMETOM WIH TEMOH, B KOTOPBHIX OH
3aUHTEPECOBAH, W MPUJIOKCHHUE BO3BPAIIAET CITUCOK
pe3yabTaToB, KOTOpele MOTYyT (MM HET) WMETh
OTHOUIEHHE K 3ampocy. DaKTHYEeCKH 3TO MOHUCK 10
BXOJKJIEHHIO CJIOBa B JII000H 3y1eMeHT onucaHus. ITouck
Xe JAHHBIX B HUCTOYHHUKAX npeﬂnonaraeT, qTo
MOJIL30BATE] b 3HACT CTPYKTYPY JAHHBIX

B pabore [8] mpexacraBieHa cucTemMa MHOHCKA

LOQUS B penosuropusix LOD Ha  ocHOBe
BBICOKOYPOBHEBOM OHTOJIOTHH, Ha KOTOPYIO
OTOOpaKaeTCsl CcXeMa IOAKII0YaeMOr0  HCTOYHHKA

nanubix (M), DTa OHTONOTHSI COCTABIICHA HA OCHOBE
BBICOKOYPOBHEBOH OHTOJIOTHH, KOTOpas COZICPIKHUT
HauOonee oOmMe W camble aOCTPaKTHBIC KOHIICTTHI,
MMEEeT MCUYEPIBIBAIOIIYI0 HEPapXHI0 (yHIaMEHTaIbHBIX
noustuid (okoigo 1 Teic.), a Takke HAbOp aKCHOM
(mpumepHO 4 THIC.), ONpPENCNAIONIMX 3TH IOHSITHSL.
KaxoMy KoHUENTy ompenelieH HASHTH(UKATOp HWIN
oboomaromee mouarue n3 LOD. Oxromorus tak xe,
Kak ¥ B HalleM [OJIXOJE, HCIONb3yeTcs Ul
tpancisiun - SPARQL  3ampocoB  monb3oBareneit B
nHterpupoBanibie MJI. Ho HemocTatouHblil ypOBEHb
KOHICIITYaJIn3aliun MOHSITHI HE IIO3BOJIACT B
JIOCTaTOYHOU Mepe CKOHIICHTPUPOBATHCS Ha
OTpeIeJICHHON PEAMETHON 00JIACTH.

C npyroif CTOpOHBI 3a7ada aBTOMATH3HPOBAHHOTO
MTOMCKA PEJIEBaHTHBIX HCTOYHHUKOB JIAHHBIX
OCJIOKHSIETCS TEM, YTO dYalle Bcero HMHMOpMaIHs O
CBS3AX Me)K[ly HUMHA HpOCTaBﬂHeTCH B OCHOBHOM Ha
YPOBHE JaHHBIX C MOMOIIBIO cBszell sameAs, seeAlso.
Jaxxe mpocroil aHanu3 cBszel sameAs, seeAlso Ha
YpOBHE HAWJEHHBIX JIAHHBIX IO3BOJIUT  BBISIBUTH
9KBUBAJICHTHBIE KJIACCHI, paAHEE HE OMPE/ICIICHHBIE CBSI3H
MEXy Pa3HbIMH UCTOYHMKAMH WJIA HOBBIE HCTOYHUKH.
Onwucanue CBsi3eii Ha YPOBHE CXEM 3aTeM MOXKHO
WCIIOJBb30BaTh TIPH  (POPMHUPOBAHMH  3alPOCOB K
HACTOYHUKAM JAHHBIX.

Z[O HEIAaBHETO0 BPEMCHU CBA3U MCIKAY HUCTOUYHHUKAMU
Ha YPOBHE€ CXEM OIUCBIBAJINCH TOpa3go pexke. B
TMMOCJIEAHUE HECKOJIBKO JIET 3Ta 3agadya pemracrcsa ¢

BBEICHUEM U AKTHUBHBIM pacnpocTpaHeHHeM
crierpukauu VOID [7] mast ommcaHus MCTOYHMKOB
RDF  pamHbIX, B KOTOPOW  TPeroCTaBisAeTCS
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nHpOpPMaIUS O CBA3aHHBIX UCTOUHUKAX naHHBIX. VOID
OIMCAaHUE CONEPKHUT MHPOPMALMIO 00 HCIOJB3YEMBIX
CIIOBApsX, CTATHCTHYECKYI0 HMHGPOPMALHUIO O TOM,
CKOJIbKO PECYpPCOB TOTO WJIM MHOTO THIIA WM 3HAYCHUI
OIIPEJICTICHHBIX CBOWCTB HCIIOJIB3YIOTCSI BO MHOMKECTBE.
IMlpu co3manun cnosaps VolD Obuia cBemeHa K
MHHUMYMY HE0OXOIMMOCTb CO3/[aHUsI HOBBIX CBOICTB U
KJIaccoB, IIyTEM HCIIOJIb30BaHMS  CYIIECTBYIOIINX
cioBapedd. Hampumep, Ui ommcaHusl CTaTHCTHYECKOM
uHpopManuu wucnois3yercs cioBapp SCOVO. Ha
OCHOBE 3TOH WH(OPMANMH MOXKHO MAENaTh BBIBOX O
PEIEBaHTHOCTH MCTOYHUKA TOMY HJIM HHOMY 3alpocy
WJIN TIPEMETHON 00IacTH.

B paccmarpuBaemoit cucreme VOID omucanue
Ha0opa JaHHBIX B XpaHWIHIIE TEHEPUPYETCS C
nomomipto D2R  Server [15]. B crenepupoBaHHOE
OIMCaHUE HE MonajgaeT MHPOPMALHS O HOAKITIOYCHHBIX
MCTOYHUKAX IAaHHBIX M CTATHCTHKA 10 MUMEIOIIUMCS C
HUMH cBs3siM. Jlyis BKITIOYEHHS ATOH HMH(POpMAIUN
ObUIM  WCHOJIB30BaHBI ~ IpaBWwia, IO  KOTOPBIM
OCYIIIECTBIIICTCSL TOWCK CBA3AHHBIX JaHHBIX [12].
[TonydyeHHoe omucaHue B paMKax HCHOJIb3YeMOM
CHCTEMBI TO03BOJIIET (OPMHPOBATH paclpeieIeHHbIC
3alpOChl K IMOJKIIOYCHHBIM HCTOYHHKAM JaHHBIX B
TEpMHUHAX OHTOJIOTHMH, HCIOJBb3YEeMOH B 3TOH CHCTEMe.
Hcnone3ys VoID omucanue, 3ampocskl W3 CHCTEMBI
TPAHCIUPYIOTCS B TCPMHUHBI y)KE UCTOYHUKOB JaHHBIX.
Takxe 3TO ONMMCaHHWE MPUMEHSETCS Uil OTOOpasKeHUs
0000IIEeHHOTO pe3yIbTaTa IMONCKA.

7 O01Iag cxeMa NOAKJIIOYECHHS HCTOYHUKOB
JaHHBIX

Ha pucynke 1 mpencraBieHa ofmias —cxema
MOJKITIOYCHUS PA3JUYHBIX WCTOYHHUKOB JAaHHBIX C
HCTOJIB30BaHUEM TEXHOJIOTHI U3 cTeka mpoekta LOD

Hocrtyn x manubiv Libmeta ocymiectsisieTcs uepes
ee OOIIyH OHTOJIOTHIO, KOTOpas, Kak ObLIO CKa3aHo,
COCTOHUT U3: &) OHTOJIOTHH CEMAaHTUYECKOH ONONMNOTEKH,
0) OHTOJIOTHH TPEAMETHON O0JaCTH, KOTOpas 3amaeT
TEeMaTHYECKOe HAIpaBlICHUE HH()OPMAIIMOHHBIX
pecypcoB. Ilpu stom D2R Server [15] ucmons3yer
ourtosyoruto Libmeta mms cosmanms SPARQL Touku
JOCTylla K ee JaHHBIM. Lcnome3yloTcs IpaBHIa,
KOTOpbIE 3aHaloTCsi IS KAXIOro IOJKIII0YacMOro
HUCTOYHUKA (MPAaBUI MOKET OBITH HECKONBKO), C
IOMOIIBIO  KOTOPBIX ~ OCYLIECTBISIETCA  MOUCK |
COXpaHeHHWe CBs3el Mexmay maHHeiMu Libmeta wu
ucrounukomM w3 LOD. [lns 3amaHuMs  mpaBui
cBsi3pIBaHMs Hcnonbdyercs: pelimBopk SILK. IlpaBuia
OIMCHIBAIOTCS B COOTBeTCBUU ¢ TpeboBaHusaMu SILK u
XpaHATCS B ONPEICICHHOM JUIsl KaXXIOr0 HCTOYHHKA
mecte. [locnme omucaHusi TpaBuWia W yKa3aHUS €ro
pacIoNOKEHHsT BCe ACHCTBHSA MO 3aMyCKy M aHAIH3y
pesynsTatoB padotel SILK BeImONsAroTcs mporpaMMHo,
JqsI  OTOTO WCHOJIB3YeTCs COOTBETCBYOLIAs —3ajade
BepcHs ppeiMBOpKa.

[pu xakI0M MOJKITIOYCHUU HOBOTO UCTOYHUKA WITH
OOHOBIICHMHM Ha0opa CBs3eH yKe MMOIKIIOYCHHBIX
HY>XKHO 0OHOBJIATH VOID ommcaHne MHOKECTBA JaHHBIX
Libmeta, ananu3upysi monydeHHBIH HAOOp CCHUIOK U



NpaBuiia, MO KOTOPbIM OHU BBIMIOJHIUCH. OTO
MO3BOJIUT OOHOBUTH CTATUCTUYECKYIO U CTPYKTYPHYIO
gacti VOID, HEOOXOOMMBIX AJIsl WCHOJB30BAHUS TIPHU
dbopMUpOBaHMM  3ampPOCOB B  TEPMHUHAX  OOmIEH
OHTOJIOTHM M UX mpeoOpa3oBaHUS B 3alpochl K
peHeBaHTHLIM HUCTOYHUKAM B COOTBCTCTByIOH_[I/IM um
TEepPMHUHAX.

ABM&TA

KpaHdakwe OdaHHe

Ol PMH

WEB OF DATA '

Pucynok 1

Libmeta Takxe ucTOpHUYECKH MOAACPKUBACT OOMEH
nmaHebeME 110 mipotokony OAI-PMH ¢ 6ubnmnorexamu,
HenHTerpupoBanHbeiMK B LOD, BbIcTymas arperaropom,
KOTOPBIN MHTErpUpyeT ux aaHueie B LOD.

8 Tekyuiee cocTosinue padot

B pamkax cosnmanus nepBoil Bepcun I[TOLB Obin
peann3oBaH HPOCKT 1o CO3JIaHHIO
CTaHIAPTU3UPOBAHHON M NCLCHTPATM30BaHHON CpEebl
yhnpaBieHus HMHGPOpMALUeH 3JICKTPOHHBIX  (OHIOB
Libmeta [10]. B mpoekTe peanau3oBaHbl CpEACTBa
MHTETpaluH NPHIIOKCHUH c pa3HBIMH
HCTOYHHKAMHU/KaTaJIoTaMu MeTaIaHHBIX/ [AHHBIX,
CEpPBHC IHMPEKTOPHI METaIaHHBIX, YHH(OUIUPOBAHHBIH
uHTepdeiic noucka AaHHbIX.

CyllecTBEeHHOE Pa3Inuue BO BHYTPEHHHMX MOJAEISIX
JIAaHHBIX, HCHOJB3YEMBIX B  pPa3IMYHBIX  My3esX,
OMOIMOTEKAaX U apXHBaX, SBISETCS TIABHON IPOOIEMOM
Ha IyTH PeLICHHUs 3aJa4l UHTerpauuu JaHHbIX [9]. dis
MIPEOIOJICHNsI ATOH TPOONEMBI B peIIraeMoi 3amade
MHTETPALUM JAHHBIX OBUIO TPEUIOKEHO YYaCTHHUKAM
9KCIIOPTHPOBATh METAIAHHBIE M3 CBOECIO BHYTPEHHETO

dopmara B Qopmar ma OGaze Dublin Core ¢
HCcnoyb3oBaHueM cuHTakcuca XML, Tak kak BoO
BHYTPCHHUX  HCIIOJIb3YeMBIX  (opMaTax  yaaercs

BBIJICNIUTh OOLIYI0 4acTh, KOTOpas JIOXKHUTCS B PaMKH
npeanoxeHHoro ¢opmara. B cucreme ucmonbs3yercs
YHHUBEPCAJIBHBIA MOJIYNb 3arpy3kd METaJlaHHBIX B
npousBonsHOM XML-dpopmaTe B cooTBEeTCTBHH C
npotokosom OAI-PMH.

OCHOBHas1 KOJUICKIIMS METaJlaHHBIX ObLIa MOJyYeHa
u3  Oubnauoreku (THI  WCTOYHHMKA  BHYTPEHHHIA)
«Hayunoe Hacneaue Poccum» [10]. [ns uHTerpauuu
na"abeiXx B LOD B kayecTBe BHEIIHUX UCTOYHUKOB OBLIO
MPOBE/ICHO CBs3bIBaHWE ¢ JgaHHbiMa  DBpedia mo
aBTOpaM, a JUIsl CBS3BIBAHHS MYy3CHHBIX KCIIOHATOB OB
MIPOBE/ICH IKCIIEPUMEHT C JaHHBIMU U3 Europeana.
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Ins xaxmoro pecypca Libmeta wmoxker ObiTh
HONyYEeHO €ro TMpelcTaBlICHHe, YAOBICTBOPSIOLICE
mogenn Europeana Semantic Elements (ESE) [14],
KOTOPOE OIpeeNsieT psi 00sA3aTebHBIX 3JIEMEHTOB
METajIaHHbIX.

Jlnsi MOHUTOPHHTA HOBBIX JaHHBIX U YCTaHOBJICHHS
CBsI3eH C BHEIIHMMHM HCTOYHHKAMH IaHHBIX B PaMKax
cucrembl ucronesyercst SILK Framework [12]. Hus
YCTaHOBJICHHS CBA3CH HEOOXOAMMO YKa3aThb MCTOYHHUK
JIAHHBIX, IpaBWJia JOCTyNa K J@HHBIM W MpaBHia
cBsi3pIBaHMA. Bcest ata MHpOpManus Obula HamicaHa B
BUJIe KOH(UTYpaloHHOro (aiina Ha sizsike SILK LSL.

Celfyac mpoBOAATCS PAaOOTBI 1O  CBSA3BIBAHUIO
JNaHHbIX ¢ aBTOpHTeTHBIMH (aiimamu VIAF [13]. Oto
OpPOCKT, KOTOPBI  OOBEOWHSIET BCE  3HAYUMBIC

O0uONIMOTEeKH, HHTErpUpYIOIKe cBou naHHbie B LOD.

9 3aki0oueHHe U AajTbHeHIe padoThI

PaspabarsiBaemas [IOLB npenmonaraeT moanepxKy
(bYHKIMOHAIBHOCTH, PeKOMeHIyeMyto npoektom LOD,
a UMEHHO. CPE/CTBA VISl MPEACTaBICHUS MH(OPMALUH
U3 Pa3NYHBIX UCTOYHUKOB KaK AJISI yCTAHOBIICHUS, TaK
U A0 nonaepkku cBsazeit mexxny RDF-pecypcamu, kak
BHYTPCHHHUMH, TaK W BHCIIHUMHU, T.C. IMpCarojaract
OCYIIIECTBIICHHE IIOJHOTO IIMKJIa HMHTErpanuu Habopa
JaHHBIX B IpocTpancTBo LOD.

OCHOBHBIE TIPEHIMYIIECTBA PEATH3ALNN MPHHITUIIOB
LOD B Libmeta:

— CsssHocth. [IlogximroueHne  HCTOYHUKOB, HE
00s3aTeNbHO OMOIINOTEK;

— Mammnountaemocts.Ilpencrapneane B RDF,
UCTONB30BaHUEC  OOIICTIPUHATBIX  CIOBaped U
OHTOJIOTHI;

— JHoctrynmHocth. JlocTymHble it CBOOOJHOTO
WCIIOIL30BAHMS BCEMHU  I0JL30BATENIIMH  0e3

KaKuX-1u00 OrpaHUYeHH B BUJIE aBTOPCKUX TMPaB.

Hcnonp3oBaHue OHTONOTUM TPEAMETHOH O0NacTH
MIO3BOJIUT HE TOJBKO BKJIIOYATh APYTHE TUIIBI PECYpCOB
B OMONMOTeKy, HO H YTOYHATh W BKIOYATH B
OMONMOTEKY  ONUCAaHUS  BHYTPEHHEH  CTPYKTYpBI
MH(OPMALIMOHHBIX PECYPCOB HYXKHOHM JieTaJIM3allnH,
oOpamasicb 3a JaHHBIMH K MCTOYHUKAM, KOTOpBIC
paHbIlIE C TPYZOM MOTJIM HCIOJB30BAaThCS B paMKax
MHTETPALUH PECYPCOB IEKTPOHHBIX OMOIHOTEK.
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Personal Digital Library Libmeta
as an Integrating Environment for Linked
Open Data

Olga M. Ataeva, Vladimir A. Serebryakov

The article describes semantic digital library
Libmeta resources of which can be enriched by means
of using data from the sources located in LOD. Binding
is due to domain ontology which is user defined and
determines his/her field of interest. Problems of
integration of library resources in LOD and creation of
search queries on data sources are considered as well as
use of specifications and technologies from LOD stack
within a system considered.
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AHHOTALIUSA

Ilensio JAaHHOU paboThI SIBISETCS
paccMOTpEeHHE  OCHOBHBIX  IMOAXOJ0B K
yropamieHuto wuHbOpMalMed W 3HAHHUAMH, a
TaKxXe MPOTOTUITMPOBAHUE CHCTEMBI
[IPEIOCTABIISIONICH YeIOBEKY BO3MOKHOCTB
OpraHu3al¥ JUYHOrO HMH(OPMAILMOHHOIO
MIPOCTPAHCTBA B COOTBETCTBUHU co
craggapramu Semantic Web u ununmaTHBoii
Linked Open Data. CrpykTypupoBaHHOE
MPEICTABICHHUE AaHHBIX MMO3BOJISICT IMPOBOIANTE
aBTOMATU3UPOBAHHBIM aHAIU3 CBEIEHUU, C
KOTOPBIMHU €KEIHEBHO CTAJIKMBAETCS YEJIOBEK,
a HWCIOJIb30BaHKE cTaHmapToB Semantic Web
NPEJOCTABIIAET THOKHE BO3MOXKHOCTH IS
uHTerpaiuu ¢ penosutopusimu Linked Open
Data. Ilpemmaraemass MeTOOHKA pa3BHBAET
uaero noaxona Semantic Desktop, BBemeHHOrO
Leo Sauermann, cmocoba opraHu3aIuu
JAHHBIX HA IICPCOHAJIBHOM KOMIIBIOTEPE, B
KOTOpOM JII000H OOBEKT Ha KOMITBIOTEpE —
¢aitn, e-mail wmwm coObiTme KameHgaps,
paccmarpuBaercs kak RDF pecypc (00bekT ¢
YHUKaJIbHBIM uneHTrdukaropom — URI).

1 Beeaenme

Penrenrem BompocoB 3¢ ¢EKTUBHON OpraHU3alid |
paboTel ¢ wWHpOpMaIWedl ¥ 3HAHUAMH, 3aHUMAIOTCS
CHCTEMBI yIpaBieHus JimaHoW uHpopmanueii (Personal
Information Management Systems). OaauM H3 TTEpBBIX
CBOE BUJEHHE NON00HON cuctemsl, B 1945 r., BbICKa3an
BonuBap Byt B acce «Kak MBI MOskeM MBICTHTEY [2]. B
HeM bym onwMceiBaeT yCTpOMCTBO IOJ HAa3BaHUEM
Mewmekc (Memex), B KOTOPOM JIFOAH MOTYT XPaHUTh BCHO
CBOIO JINYHYIO HH(POPMALHIO — MBICIIH, 3alIMCH, KHUTH, 1
KOTOpOE MOJKET BBIIABaTh HYXKHYIO HH(MOpPMaluio C
JIOCTaTOYHOH CKOPOCTBIO M THOKOCTBIO. B ocHOBY
pabotei  Memekc bBym  3akimampiBam  MEXaHH3MBI
ACCOLMATHUBHBIX CCbUIOK U IPUMEYAHUM. Y CTPONUCTBO, IO

Tpyast 16-ii Bcepoccuiickoii Hay4yHoil KoHpepeHIMH
«DJIeKTPOHHbIe OHOJHMOTEKH: NepcHeKTHBHbIE MeTOAbI M
TeXHOJIOTHH, JJIEKTPOHHbIe Koulekuun» — RCDL-2014,
dy6na, Poccus, 13-16 oxrsadops 2014 r.
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ero 3amyMKe, JOJDKHO OBUIO TOYHO WMHTHPOBATh
aCCOIMATHBHBIE TIPOIECCHl YEJIOBEYECKOTO MBIIUICHHS,
HCKJTIOYasl TIPHUCYIINE YEIOBEKY HEOCTATKH, TaKHe Kak
3a0biBanre wHpopMammu. OIHONH W3  TEXHOJIOTHH,
HEOoOXOMMBIX IS Pealli3allii CBOEro yCTporcTBa, by
CUMTAl  BO3MOXKHOCTH  OpraHU3alMM  XPaHWJIMINA,
coziepIKalliero NPaKTUYECKU HEOrpaHUUeHHOE
KOJIMYECTBO WMH(OpPMAIIMH, TAKOE UYTO «JIaXe eCciau ObI
nojp3oBarenb BeTaBswl B Hero mo 5000 crpanmig
CBEJCHHH B JIeHb, €My Obl MOTPEOOBAJIMCH COTHH JIET
9TOOBI 3aMOJTHATH CBOE XpaHmrie». Ceifyac CTOMMOCTB
JKECTKMX JUCKOB Majla HACTOJNBKO, YTO YEIOBEK MOXKET
XpaHHUTh BCIO M3YYCHHYIO UM HH(MOPMAIIO B TEUCHHE
HEOTPAaHUYEHHOTO KOJIMYECTBa BPEMEHH, npu
HEOOXOAUMOCTH TIPOCTO yYBETHUMBas 00bEM XPAHWIIHIIA,
myTeM J00aBlIeHHS HOBOTO JKECTKOTO AWCKa. Takum
oOpa3oM, Ha IyTH co3jaHusi Memekca, B HacToslee
BpEeMsI JISKHUT JIMIIb MpoliieMa POeKTUPOBAHMUS THOKOM
CHCTEMBI, CIOCOOHOIl  MOMOraTh  YeJOBEKy IpH
BHITOTHCHUHM ~ ©KCJHCBHBIX  3a/1a4, JIONOJHAA U
CTPYKTYPHPYS €T0 MBICITUTEIIHHEIC TIPOIIECCHI

2 YnpasieHue nHgopmanuei

C KaxIbIM TroJOM KOJWYECTBO HH(pOpMAIMHU, C
KOTOPO# €XKEIHEBHO CTAIKHBAETCS YENOBEK, PacTer,
Bce OOJNBIIMH ee 00beM MEPEeXOIAUT B DJICKTPOHHBIN
¢dopMar — nyOJMKyeTcs B CETH WIIM COXpaHACTCS Ha
NEePCOHANBHBIX ~ KOMIIbIOTEpax. OTa  HHGbOpMAaLus
pacrpenesseTcss MeKAy Pa3lIuYHbIMH HCTOYHUKAMH, B
KOTOPBIX XPaHUTCS B Pa3sHOPOIHBIX (opmarax. Yactp
CBEJCHMHA MOXET XPaHUTbCS B BHIC JIOKYMEHTOB,
IOpyras — B BHJE CCBUIOK WM 3aMETOK, TPeTbsi — B
KOHTEKCTe HE CBSI3aHHBIX MEXIY coboii
MHOOPMAIMOHHBIX ~ CHCTEeM. Takas  OpraHu3anus
JIAHHBIX TIPUBOJUT K ¢hpazmenmayuu ungopmayuu — B
paMKax pas3jiIMdYHbIX UCTOYHUKOB, YCJIOBEKY NPUXOJUTCA
NMOAACPKMBATh PA3JIMYHBIC, 3a4aCTyl0O HE CBA3aHHBLIC
MeXay coboif, HO oOmamaromme oOOWIEH CTPYKTYpOH,
OpraHu3alUoOHHbIE CXeMbl. PasHOpoIHOCTH (opmaToB
XpaHEHUs] [JaHHBIX 3aTPyIHSAET TPOLECcC 3aJaHuUs
3aBHCUMOCTEH MEXIy STHMH CXEMaMH, B pe3yJbTaTe,
CBEICHHS O B3aHMOCBS3SIX (UKCHUPYIOTCS TOJBKO B
naMaTH denoBeka. Co BpeMEHeM, OSTH CBEICHUS
HEen30eXHO 3a0bIBAIOTCH, 3aTPyAHSAS ~ TIPOIecC
BOCCO3/IaHHSI KOHTEKCTa pabOThl M IOMCKa PECypCoB,
paboTa ¢ KOTOPEIMH BEJach paHee.


mailto:anb@ccas.ru
mailto:serebr@ccas.ru

CucteMbl  ymnpaBieHHUS JIMYHOW  HWHQPOpMAaIUei
aBTOMATU3UPYIOT TPOLECChl BeleHHs H paboThl C
UHPOPMAYUOHHBIM NPOCMPAHCTNEOM — COBOKYITHOCTHIO
BCEX CBEICHUIA, C KOTOPHIMH YEJIOBEK padoTaeT ceituac
win padotan panee. PaccMoTpuM OCHOBHbIC ()YHKIIHH,
KOTOpELIC, C Halleld TOYKH 3pC€HUsA, JOJIKHBI BBIIIOJHATDH
CUCTEMBI YIIPABJICHUS JTUIHOW UHPOPMAITUCH:

1. Benenue wuHGOPMAIMOHHOTO IPOCTPAHCTBA U

CTPYKTYpH3aLMs UHGOpMaAYUOHHBIX pecypcos,
HaxoJsmmxcs B HeMm. [lon MHpOpPMaLMOHHBIMU
pecypcamu, Oynem TOHMMaThb JIOObIE  JIaHHBIE,

UMCHKOIIIUE BAXXHOCTDH I YC€JIOBEKA, U BBIACIISIEMBIC UM
B OTJACIBHYIO CYIIHOCTh — 3TO MOTYT OBITH (aibl,
3aMETKH, IMOCENICHHBIC BeO CTPAHMIBI, MHCHMA H TIP.
CucremMoil  ympaBieHHs  JIMYHON  wWH(pOpMaImeH,
JIOJDKHBI 00€CIIeYMBATLCS MPOIECCHI, CIIOCOOCTBYIONTHE
opmanmzanun HHOOPMAITMOHHBIX PECYPCOB, a TaKKe
orepanuii, BEIIOTHIAEMBIX Hal HUIMHU.

2. Tlouck no uHGOPMAOHHOMY IPOCTPAHCTBY.
YacTto 4esoBEK CTaJKUBAETCS C 3aJadyeld MOBTOPHOIO
morcka WHGpOpPMaLnHU, ¢ KOTOPOi OH paboran panee. B
TAKOM Clly4ae, NpU IIOHCKE, OH OOBIYHO o0OJajgaer
0OJIBIIUM ~ KOJHMYECTBOM KOCBEHHOH HH(pOpMAIIHH,
Kacarolielcss MCKOMOTo pecypca. OTa wuHDopMarms
Jame MMEeT AacCCOIMATHUBHBIA (opMmar, Hampumep, C
KaKHMH €Ille PecypcaMy Belach pabdoTa OJHOBPEMEHHO
C UCKOMBIM, B KakOW TIEpHON BPEMEHH I3TO
BEITIONHSJIOCH, Kakas IIOCIIEAOBATENFHOCTh JCHCTBUI

OpUTa COBepHIeHa TIPH TEPBUYHOM HAXOXKICHUHU
pecypca. CucreMsl yrpaBiIeHUs JIMIHON HH(OpMaren
JOJDKHBI ~ TIOANEPXKHWBATh  BEACHHE TaKOro poja

METaaHHbIX U IPEAOCTABJIATE BO3MOXXHOCTH ITOUCKA 10
HHUM.

3. ABTOMaTHYCCKHH aHaau3 WHHOPMAIMOHHOTO
npocTpadcTBa. [lockonpKy HHOOPMAIIMOHHEIE PECYPCHI
XpaHATCA B CTPYKTYpPUPOBAHHOM BHJE, CTAHOBUTCS
BO3MOXKHBIM  TIPOBEICHWE  HMX  aBTOMAaTHYECKOI
00paboTkn U aHanmu3a. MOXHO BBIACIUTH HECKOJBKO
aCIeKTOB aHanu3a. ABTOMAaTHYeCKOe IOIOJIHEHHE
MeTalaHHBIX 00  WH(OPMAIMOHHBIX  pecypcax,
CBEJICHUSIMH, HAlJECHHbIMU B CeTU. [Ipyrum acrnekrom
SIBJISIETCS TIOMCK CXOXKHX WMJIM CBSI3aHHBIX PECYPCOB, Kak

B paMKax nH(OPMALMOHHOTO MIPOCTPAHCTBA
TIOJIB30BATEIIS, TAK BO BHEIHEH CETH.

4. Kareropuzauusi pecypcoB HH(GOPMAIOHHOTO
npoctpaHcTBa.  YacTh  pecypcoB  MOXKET  OBITh
KaTeropu3npoBaHa cucTeMOoit ABTOMATHYECKH,

HATIpUMep, HAy4HbIC MyOJIMKAIlUy, My3bIKa, BHACO U
MIPOYHE PECYPCHI, KATETOPUH JJIs1 KOTOPBIX OIPEICICHEI
B cetu. [Ipyras 4acTb — C yJacTHEM YellOBEeKa, B TAKOM
clydae YacTHYHOE paclpefelieHHe 10 KaTerOpUsIM

MIPOM3BOJIUTCSA  TOJB30BaTEeM, a CHCTEMOW, Ha
OCHOBAaHMU JTOTO  paCHpeleNieHus, MpenaraloTcs
KaTeropuu JUIsi HOBBIX PECYPCOB.

5. Bo3MOXHOCTh  COBMeCTHOH  paboTel. Ilpwm

BEJICHUH OOILET0 MPOEKTa, IO YacTO CTAKUBAIOTCS C
HEOOXOIMMOCTBIO COBMECTHOH pabOTHl HajJ YacThIO
nHbopManuu. Jnsg  Takoro - cmydas,  CHCTEMEI
yIpaBJIeHUs JINYHOM uHpopmanueit JIOJKHBI
MOJIAeP)KUBAaTh 0OMEH MH(POPMAIIHOHHBIMU PECypPCaMH,
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YacTHYHOE OOBEeAUHEHNE
HHGOPMALIMOHHBIX MIPOCTPAHCTB pasHBIX
MOJIB30BATEIe CHCTEMBI, a TaKKe IPEIOCTABIATh
BO3MOYKHOCTH JUIsi KOMMCHTHPOBAaHUS U OOCYXKICHHUSI
HH(POPMAIMOHHBIX PECYPCOB.

nX MCETaJaHHBIMH WA

TakuMm o00pa3oM, CHCTEMY YIPaBICHHUS JTHYHOMN

uHpopmanuei MOKHO paccMmarpuBars, Kak
cBoeoOpa3HoTo HMHTEJUIEKTYJTbHOTO nudposoro
MOMOIIHUKA, COMPOBOXK/IAMOMIET0 W  OMOTI'aIOIIEro
TI0JIb30BATEIIO BECTH ero UH(POPMALTMOHHOE

[IPOCTPAHCTBO. JIONOIHAA ChIPBIE JaHHBIE CTPYKTYPOU U
CEMaHTUKOH, IIOJIb30BATENb II0JIY4YaeT BO3MOXKHOCTb
aBTOMAaTU3al1H, BBIIIOJIHAEMBIX UM, HHTEJUICKTYaJIbHbIX
IIPOLIECCOB.

3 CyulecTBYOIINE MOIXOIbI
K YIPaBJIeHHI0 HH(popMan e

Hecmotps Ha CYLIECTBOBaHUE 60JIBIIOrO
KOJIMYECTBO pPabOT B 00JACTH yNpaBlICHHUS JIMYHOU
nHpopMalueil, B HACTOAIIEC BPEMs PacCIpPOCTPAHCHBI
JIMIIb TaK Ha3bIBaEMbIC KIIEPCOHALHBIC OpraHani3ephI»,
paccMaTpUBaIOIIME CaMble MPOCTHIC 3a/1a4d, TAKUE KaK
IUTAHUPOBaHUE COOBITUH, YCTAaHOBKA HAIIOMWUHAHWH,
BEJICHUC 3aMCETOK M KOHTaKTOB, paboTa ¢ 3IEKTPOHHOM
mouroil. Haumbosiee momyasspHBIMH MPUMEPAMH TaKHX
opranaiizepos smisrorcs Microsoft Outlook, Mozilla
Thunderbird u ap. IlpemocTaBiss BO3MOMHOCTH IS
XpaHeHHs OrpPaHMYCHHBIX THUIOB HWH(pOpMaLUK, STH

CpelcTBa, TEM HE MEHEe, OIyCKaloT  BOIPOCHI
yIpaBICHUS HAKOIUICHHBIMH CBE/ICHUSIMHU -
(hOopMHUpOBaHUS ~ B3aWMOCBS3EH  MEXAy JaHHBIMH,
OpraHu3ald  COCTABHBIX  CTPYKTYpP, COBMECTHOI
paboTsl.

PaccMOTprM ~ OCHOBHBIE  HampapjieHust  pabor,
OyONMKOBaHHBIX B IIOCIEIHHE TOIbl, IO TEMe

yIpaBieHdsl JHYHOM uH(popManueii. B pabore «The
Gnowsis Semantic Desktop for Information Integration»
[16], omuceiBaeTcs koumemms Semantic Desktop -
noaxoJia K oOpraHu3aliii AJaHHBIX Ha HNEPCOHAIBHOM
KOMITBIOTEPE, B COOTBETCTBHH C KOTOpPBIM Jiro0ast
nH(opManus, ucroib3yeMast ojb3oBareneM, - daii, e-
mail unu coObiTHe KaneHaaps, paccMaTpUBACTCSA Kak
RDF  pecypc ¢  COOCTBEHHBIM  YHUKAIBGHBIM
uneHtudukatopoM. B sToil pabote BBOTUTCS MOIEIb
mranoit madopmarmu (Personal Information Model -
PIMO) (dopmanu3yromas MEHTaIbHYI0 MOJEIb
MHOOPMALMOHHOTO  IPOCTPAHCTBA,  COCTaBJICHHYIO
nosip3oBareneM.  OcHoBHass  3amada  PIMO
MpPEeJ0CTaBUTh OOUIyI0 MOJENb AaHHBIX, C KOTOpPOW
CMOIyT paboratb pa3nu4yHbIE NIPUIIOKEHHUS,
UCTIOJNIb3yEeMbIe IOJTb30BATENIEM. Enunoe
NpPE/ACTaBICHUE  JIaHHBIX  MPEJOCTaBUT  OOJbIIe
BO3MOXKHOCTEH JuIsi OpraHu3anuu Oojee THOKOM
UHTErpanuu Mexnay npunoxenuit. K Hemocratkam
GNOWSiS MOXHO OTHECTH TO, YTO OCHOBHOH aKIICHT
JeJaeTcss Ha OpraHW3allMd MOJICIH JaHHBIX W ee
COBMECTHOM UCIIONB30BaHUU Pa3ITMYHBIMH
NPWIOKEHUSIMHU, B TO BPeMsI KaK BOIPOCHI yIIPABJICHUS
HAKOIUIEHHBIMH JIQaHHBIMH ITOYTH HE PacCMaTpPUBAIOTCS.
Ha »Tux Bompocax KOHLEHTpUpyroTcsi paboTsl SemEX



[7]1, IRIS [5], Haystack [13], MyLifeBits [9],
DeepaMehta [15]. B SemEX, IRIS u Haystack mannsie
MPEICTABISIOTCS B HEPAapXHMUECKOM BHJE, B OCHOBE
HEepapXuM JISKAT HanOoJee PaclpOCTPAHEHHBIC THIIBI
JIAHHBIX, Takue Kak email, kourtakrel, mpoektol. B IRIS
u Haystack mis kaxmoro THma OaHHBIX ONpEAENeH
Habop wuHTEep(hEelcoB, MNPEAOCTABIAIONIMX 0a30BbIC
omepanuy, TaKUe KaK BO3MOXKHOCTH OTBETa FHIIH
MEPeChUIKM  THCHhMA,  CO3MaHUSA  COOBITHS  FUTH
HATIOMUHAHUS. B Haystack, JIOTIOTHUTEIHHO
MIPEIOCTABIISETCS BO3MOKHOCTh HACTPOUKH
CTaHIAPTHBIX M CO3/aHUS COOCTBEHHBIX BH3YallbHBIX
MPEICTaBICHUN JaHHBIX, a TaKKe ONpPeIeSIOTCs
MPOTpaMMHBIE uHTEpdEICH JUIS CO3/1aHus
JIOTIOJTHUTENBHBIX Olepanuii Haja JaHHBIMH. B paboTax
MyLifeBits u  DeepaMehta, paccmarpuBatoTcs
aJIbTePHATHBBI K HEPAPXUUCCKOMY MOIXOY
npencraBnenus gaHaeix. B MyLifeBits, npemmararorcs
HHTEP(EHCHI OTOOpaKEHUS pecypcoB c
HCTIOJNB30BAHUEM BpEeMEHHOH IKanmbl. [lo MHeEHHIO
aBTOPOB, BBEICHHEC BPEMEHHOW INKAJbl ITO3BOJIICT
Ooyiee HArAAHO OTOOPAa3UTh PECypchl, a Takke
YBEJIIMYUTH KOJIUYECTBO OTHOBPEMEHHO BBIBOIAMMBIX

pecypcoB. B paGore  DeepaMehta,  nannble
[PENOCTABISAIOTCSA H0JIb30BATEIIO B bopme
TeMaTUYeCKOi KapThl (tOPIC Map) — OpHEHTHPOBAHHOIO
rpada, y3naMu  KOTOPOTO  SIBISIOTCS  PECYPCHI,
OIIpe/IENIEHHbIE MOJIb30BATENIEM.

B pabore Beagle++ [6] HOApOOHO
paccMaTpUBAlOTCA BONPOCH PAHKMPOBAHUS PECYPCOB,
HOJIyUYEHHBIX B pE3yJbTaTe [OUCKOBOIO 3alpoca.
PawkMpoBaHWE  NPOM3BOAUTCS  HAa  OCHOBAHMHU

06’be£lI/IHeHl/ISI PE3yJIbTAaTOB, MOJYYCHHBIX C ITOMOIIBIO
anroputmoB ObjectRank u TF/IDF.

PaGots iMecho [4] u Fledspar [3], paccmarpusaror
BOIPOC HCIIOJNB30BAHKMA ACCOLMALMN [PU  TIOUCKE

pecypcoB. B iMecho, mpemnaraercs ¢dopMupoBarh
)KypHaJI paboThI HOJIB30BATEIS C PECYPCaMHU, KOTOPBIHA B
ﬂaﬂbHeﬂlﬂeM AHAJIU3UPOBATH JJIs1 BbIJICJICHUS
3aBHCHMOCTeH  Mexay pecypcamu. B Fledspar,
IIPEIOCTABIIACTCS y1OOHBII unreppeiic JUIs
ACCOIMATHBHOM HABHTAllMM II0 pecypcaM, a TakKKe
peanu3yercsi BO3MOXHOCTb  OCYLIECTBIISITH  HOHMCK

PECYpPCOB Ha OCHOBaHMM HMH(OPMALMU CBA3AHHOM C
mumu. B paGore Desktop Gateway [12], mommmo
UHTErpaluu MEXIy NPHIOKEHUAMH, TaKxKe
paccMaTpHUBAlOTCA BOIPOCHl UCIOJIB30BAHMA JAHHBIX
HOJIyYEHHBIX U3 CETH.

[epeurcneHHbie pabOTHI IENAl0T OONBINUI yIIOp Ha
dbopmupoBanne HWHOOPMAIIMOHHOTO MPOCTPAHCTBA H
paboTy ¢ HAM, B MEHBIIEH Mepe 3aTparuBasi BOIPOCH
aHalIM3a JaHHBIX W aBTOMAaTHU3allMMd  JEHCTBUH,
BBITIOJTHSAEMBIX TTOJIb30BaTeieM. B HuX c1abo ocBenIeHbI
BOIIPOCHI 00BeMHEHUS MH(OPMAITMOHHBIX
MPOCTPAHCTB PA3JIMYHBIX T0JIb30BATEJIEH U COBMECTHOM
paboThI ¢ HUMH.

Cpeny KOMMEPUYECKHX CHCTEM MOXHO BBIICIUTD
Google Now [10] u Dropbox Datastore [8]. OcuoBnoii
3amadeit Google Now siBisieTcs oTOOpaXkeHHe HYIKHOM
nHpOpMaIUKu B HYXHBIH MOMEHT. OCHOBBIBAsCh Ha
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HWCTOPUHU COBEPIIEHHBIX paHee NEeWCTBHUI, a TakKe Ha
TEKyIIEM MECTOTONIOKEHHH ¥ MOMEHTE BpEMEHH,
Google Now MIPEIOCTaBISACT MTOJIE30BATEIIO
pelieBaHTHYIO HHGOpPMAIIMIO, TaKyld KaK IPOTHO3
moroael, npobku u gap. Dropbox  Datastore
obecrieunBaer BO3MOYKHOCTh XpaHEHUs
CTPYKTYpHpOBaHHOH  mH(MopMammu B  «oOJake»
Dropbox. OcuoBHoit ctpykrypoii B Dropbox Datastore
SIBIIIOTCS.  TAONUIIBI, JUIA YTCHUS W 3alUCH B HHX
MIPEIOCTABIISICTCS IPOTPAMMHEIC HHTEP(EHCHI.

4 Tlpennaraemoe pelieHue

B JaHHOM pazaeine MMPUBOJAUTCA OIIMCAaHUEC
APXUTEKTYphl MPEIIaracMoro peIIeHUs, a TaKKe
MIPOBOJIUTCS CPAaBHEHUE IBYX CXEM, COOTBETCTBYIOIIHX
pa3HBIM MOJEISIM Pa0OTHI MMOJIE30BATENCH C JaHHBIMH,
OJTHA W3 KOTOPBIX HE HCIIONB3YET CHUCTEMY YIIPAaBIICHUS
undopmanueii (puc. 1), a gpyras — ucronas3yer (puc. 2).
Ha  cxemax, paccmarpuBaercst  pabota  OBYX
noJib30oBareneil, Ybu MH(POPMALMOHHBIE MPOCTPAHCTBA
JaCTHYHO TepeceKaroTcs. B mpomecce paboThl KaXKIbIid
MIOJIF30BATENb TIOTIOJTHSET COOCTBEHHOE
MH(OpPMALIMOHHOE  NPOCTPAHCTBO,  COCTOSIIEE W3
Pa3HOPOAHBIX TaHHBIX — JOKYMEHTOB, COOBITHH, TTUCEM.
Pabota ¢ pecypcamu BefieTcs O CpeACTBAM Pa3IHUHBIX
MPHUIOKCHUN 1 HH(POPMAIIMOHHBIX CHCTEM.

be3 wucnonk3oBaHusl CHUCTEMbI, WH()OPMAIMOHHbBIE
MPOCTPaHCTBAa TMONb30BaTeNeld HUrAe (QopMaabHO HE
ompeJieNieHbl, TOJBKO CcaM  TOJb30BaTellb  MOXET
OIPE/ICIUTh, KAKUE TAHHBIC CBSI3aHbI MEXKITY COOOM U Kak
UMeHHO. BcneacrtBue — aToro, BCEe  JlaJIbHEHIINE
B3aUMOJCHCTBUSA C JaHHBIMHU IIOMCK, COBMECTHAs
paboTa, (OPMHPOBaHUE HEPAPXUICCKONH CTPYKTYPHI,
MOTYT IPOU3BOAUTHCA JIMUIb B PAMKAX TOTO MPUI0KEHUS,
KOTOpPOE OTBEYAaeT 32 KOHKPETHBI THUII PECYpCOB.
[Nockonpky wHpOpMALUS ACTUTCS MEXKIY Pa3IHIHBIMA
MIPWIOKCHUSIMH, OOJIBIIOE KOJIMYECTBO METAJAHHBIX O
pecypcax, TakKuX Kak UepapXuuecKas OpraHu3aLus, CBsI3U
1 3aBUCHMOCTH MEXIy PEeCypCcCaMu, MOTYT Ty OIMpOBATHCS
B KakaoM u3 HuUX. CHCTeMbl YIpaBiI€HUS JIMYHOU
nHpopManrell  BBOJAT  JIONOJHHUTEIBHBIA  YPOBEHb
OpraHu3alvy JaHHbBIX, TMO3BOJISIIOT TOJB30BATENIO SBHO
OIPEICUTh CBOCH HH(POPMAIMOHHOE TPOCTPAHCTBO U
MPEIOCTABISIIOT  UHTEpQEHCHl 11l paboThI C  HUM.
CBelieHUsI XpaHATCS B CHUCTEME B COOTBETCTBUM C
tdopmatamu, ompeneneHasivd B OWL onTOnorum, 3a
CcdeT dYero, K CIabOCTPYKTYPHUPOBAHHBEIM JaHHBIM
noOaBisIETCST  CEMaHTHKA, a  TakKe  IOSBISIETCS
BO3MOKHOCTb IIPOM3BOAMTE UX aBTOMATUYECKUN aHaJIN3,
KaTeropu3alyio W HHAEKcalmioo. Takke  BaKHBIM
MOMEHTOM SIBJII€TCA TO, YTO IOJb30BaTENd MOIYT
OCYIIECTBISITh PabOTy ¢ JaHHBIMA C  TIOMOIIBIO
MIPUBBIYHBIX JJIS HUX TPWIOKEHWH, T.K. TIO CPEICTBaM
aJanTepoB W arcHTOB HH(OpMANUS W3 BHEIIHUX
HCTOYHUKOB MOXKET OBITh aBTOMATHYECKH BBITPY)KCHA B
cucremy. JIONOJHUTENBFHO, MOCKOJIBKY CUCTEMa IO CBOEH
CYTH SIBJISIETCS MHOIOIOJIb30BAaTENbCKUM IPUIIOKEHUEM,
B paMKax Hee BOMOXKHA COBMECTHas paboTa pa3iIiIHbIX
TIOJTBb30BaTeNCH c o0mmmM HH()OPMATHOHHBIM
IIPOCTPAHCTBOM.



PaGora ¢ nanrbimm

HeToYHMKK AaHHBIX

| e-mail | ‘ Kanengaps | ‘ BrEWHWE CHCTEMI

| Dainosan cHcTeEMA | ‘ 3ameTkM |

/_\/\//’_\,.\\

HHII}DDMBLI.HDHHDE WrdopmaumonHoe
npocTpadcTeo | npocTpalcTeo 2

U T Jor

PafoTa c aaHuimm

Q

CEMECTHIA patoTa

Puc. 1. PabGora nmoas3oBareieii 6€3 HCIOIb30BaHUS CHCTEMBI

PafoTa ¢ LaHHbIMM

Nomyaceaems 1]

Q
—_|

PafioTa ¢ cucTamMoi

O AHHEIAK

HCTOMHMKN AaHHBIX
‘ e-mail | ‘ KaneHpapk | | BHELHWE CUETEMBI
T,
‘ Dainoean cMCTema | ‘ 3aneTku |
Buirpyaka ceedeqHud 3arpyska CeeaeHHi
PIM
Pabora c
ArenTbl / AjanTepbl
‘ AganTep e-mail | ‘ Anantep ®C | ‘
WHdopmaymoHHoe npocTpaHeTeo 1 WHdopmaumoHHoe npocTpaHeTBo 2
MuckMa Danne MuceMa ©anns
| | | | | [ [ [ —
‘ ZameTku | ‘I‘IyﬁnHKathl ‘ 3amMeTkW | ‘ I'IyﬁnnKaunH| Q
MonezoeaTtensckan OWL- " MonezoeaTensckana OWL-
OHTONOTWMA - l OHTONOTWA k
CepBucel
| Mowex | ‘ WHTEpedckl COBMECTHOR padaTel |
PafoTac cHeTamMai
‘ WMHTennekTyansHsli aHanus | ‘ WHaekcauvA | = d
‘ KaTeropuaauwa ‘ PazrpaHr4eHMA Npae gocTyna

)

CucTemHele OWL-oHTONOMMKW

Puc. 2. PabGora mmoap30BaTeiIel ¢ UCIIOIb30BAHUEM CHCTEMBI
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5 HupopmanuoHHOE NPOCTPAHCTBO
M0J1b30BaTeNsd

WndopmannoHHoe MPOCTPAHCTBO 3TO
COBOKYITHOCTh BCEX CBEICHHUH, C KOTOPBIMH YEJOBEK
paboraeT ceituac wnm pabortan panee. JIroOble MaHHEIE,
MMEIOIEe BAKHOCTD JUIS YeNIOBEKA, M BBIACISIEMBIE UM
B OTJEJIbHYI0 CYIIHOCTh PacCMaTpUBAIOTCS  Kak
9JIEMEHTHl  MH(OPMALMOHHOTO  IMPOCTPaHCTBA  —
nHopMalnnoHHble  pecypchl.  MHGpOpMalMOHHBIMU
pecypcaMu MOTYT OBITH (haidiibl, 3aMETKH, OCEICHHbIE
BeO CTpaHUIIbl, IKChMa U TIp.

B pamkax cucrembl, B KadecTBe HH(OPMAIMOHHBIX
pecypcoB, paccmarpuBatorcs RDF - pecypesl.  Takum
00pa3oM, K&Kl MOJIB30BATEN b B PAMKAX CHCTEMBI BEIET
paboty c cobctBenHbiM RDF  penosutoprem JaHHBIX,
MPEJICTABISIFOIIMM  €ro  MH(MOPMAIOHHOE TPOCTPAHCTBO.
Crpykrypa nH()OPMAIHOHHOTO MPOCTPAHCTBA OIMUCHIBACTCS
¢ mnomompto OWL  onromormm momp3oBarenst.  [lo
YMOJTYAHHIO, TPEIOCTABISIETCS CHUCTEMHAsh OHTOJIOTHS,
KOTOPYIO, TpPH HEOOXOMMMOCTH, TOJIB30BATEh MOXET
W3MEHSITh, J00ABJIsisl HOBBIC KJIACCHI M CBOIWCTBA, a TaKkKe
pacumpsisi yxxe uMeronpecs.. HarojHeHne perno3uTops
MPOUCXOUT JIMOO 1O CPEACTBAM  aBTOMATHYECKOTO
uMIiopta  wHQoOpMalmu, MO0  BPYYHYHO,  uepe3
TOJIB30BATENBCKHI MHTEP(ENC CHCTEMBL.

6 Karteropu3auus

Jlenenne (aiioB Ha pa3lMUHbBIE HEpapXHUYCCKUES
KaTEeTOpHH, SBIAETCS OJHAM M3 OCHOBOIIOJATAIOIINX
MIPOLIECCOB, UCIIONB3YEMBIX IT0IB30BATEISIMU IIPH paboTe ¢
rHpOpMaIHed Ha MEpCOHABHBIX KOMIbIOTepax. Tem He
MeHee, uccienoBanus [18] mokassiBaroT, 4TO, HECMOTPS HA
MMOHMMAHHUE TOr'0o, 4YTO Kar€ropusauus B ﬂaJ'IbHeﬂlIleM
MOXET  CYIIECTBEHHO OOJErYWTh IIOWUCK, MHOTHE
MOJB30BaTENM, MO PA3IUYHBIM NPHYHHAM, UTHOPUPYIOT
3Ty BO3MOXKHOCTh. B KauyecTBe OOBSCHCHHS TaKOTO
TIOBENICHUS  TIONIb30BATeNI  OOBIYHO  CCHUTAIOTCS — HA
CIIOKHOCTH TIpA TPUHATAW pEIICHHWS, B Kakyl U3
KaTeropuidi OTHECTH (aii, poOIIeMbl TIPH (GOPMUPOBAHUH
MOAKATETOPH, TaKWX, YTOOBI HUX CONICP)KUMOE He
MepeceKaIoch, a Takke Ha HEXBaTKy BpeMeHd. lloatomy
BO3MOYKHOCTh aBTOMATHYECKOH MITH TTOJTyaBTOMATHYECKOH
KaTeropusauuu CBCZ[CHI/Iﬁ nomajgarommux B CUCTEMY,
SIBJIICTCS KpaiiHe BayKHOM.

HeoOxomuMeIM ~ 31€MEHTOM, ISl  TIPOBEICHHSA
KaTeropusaluy, SBISETCA BBIOOp KaTeropWi, Ha
KOTOpbIe OymyT HEemuThcs pecypchl. B psinme cimydaer
BO3MOJKHO BBIOpaTh MX IOJHOCTHIO aBTOMATHYECKH —
3TO OTHOCHTCSA K pecypcaMm, HaOOp KaTeropwid s
KOTOPBIX, MOXET OBbITh TOJY4YeH |3 BHEIIHHUX
HMCTOYHUKOB. Hampumep, HayuyHbIe CTAaThU JENATCS HA
KaTeropuu Ha OCHOBAaHUM TEMATHUKU PaOOTHI, My3bIKa U
(hMITBMBI HA OCHOBAHUH JKaHPOB W HAIIPABIICHHI.

IMockonbky B 00WIEM cilydae, aBTOMaTHYECKOE
BBIJICJICHUE KaTEropuii HE BO3MOXKHO, (POPMHUPOBATH
TpeOyemble Kiacchl MOXHO 10 Mepe paboThl
MoJb30BaTeNIsl C CHCTeMOW. B TakoM  cirydae
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KaTeropu3anus 110

HaIpaBJICHUSIM:

MOXKET IIPOBOAUTHCS JABYM

e BhHIICJICHHE B OOINHE KATETOPHH PECYPCOB,
HaXOMAMIMXCS B OOMMX pasmenax HepapXuyecKoit
CTPYKTYpPbI, OPraHM30BaHHOH MMOJIb30BATEICM,;

e BBIJCIICHHE B OOIIME KaTeropud Ha OCHOBAHHHU
J00aBIIEHHBIX ITOJIH30BATEIEM METANAHHBIX, TAKUX KaK
«TETU».

3a cueT TakoW KaTeropusamuu, NpH J00aBICHUH
HOBOTO pecypca B CHCTEMY, Ha OCHOBaHHH YXKe
BHECEHHBIX II0JIh30BATEIIEM CBEACHUMH, IOIH30BATEIIO
OyeT IPEeaIOKEHO BO3MOXKHOE PACIOI0KEHHE HOBOTO
pecypca B HUEpapXHUYECKON CTPYKType, a TaKxke
MeTaJlaHHBIC, KOTOPBIE MOTYT OBITh K HEMY JOOABIICHEI.

7 WHTe/UIeKTyaJbHbIH AHAJIN3 JAHHBIX

OnHoit u3 HamOoJee BaXHBIX (DYHKIMIA B CHCTEMax
YIpaBJICHNS JIMYHOU nH(pOpMALIHeH, SBIIICTCS
BO3MOXHOCTb XpaHUTb MCTAJIdHHBIE O CO3JaHHbIX B
CHCTEME pecypcax. XOpoIIo U3BECTHO, YTO OOBIYHO, JFOIH
3a0BIBAIOT WM 3aTPYIHSIOTCS 3aHOCHTh METaJlaHHEIC
BPYYHYIO, TIO3TOMY B&)XKHO, YTOOBI CHCTEMa MorJja
copMUpOBaTh MaKCHMAJIFHOE KOJIMYECTBO METaaHHBIX B
aBTOMaTH9IECKOM pexknme. Kak ObUTo OmnmcaHo BBIIIIE, YacTh
MeTaJaHHBIX (hopMHpyeTcss amanTepaMid K HCTOYHHKAM
JTAHHBIX, HA OCHOBAHHWHM COJEPKMMOTO HMIIOPTHPYEMOTO
pecypca. Kpome Toro, B psae ciydaeB, MOXKHO IIOTy4YHTb
JIOTIOJHUTENBHYI0 MH(OPMALMIO U3 TIIO0ABHON CeTH, IIs
3TOrO0 CHCTEMOHM TIPENOCTABISIETCS sl a0anmepog K
BHEWHUM penosumopsam. AJanTepbl OCYIIECTBIISIOT MOMCK
«aHAJIOTOB», JUI1 WMECIONIUXCS B CHCTEME PECYPCOB, B
Pa3IMYHBIX PEMO3UTOPHUSIX TIOOATBHOM ceTH (B YaCTHOCTH,
B penosuropusix Linked Open Data), u, B ciyuae ycrexa,
MEPEeHOCAT  COOTBETCTBYIOIIYI0  HHAOPMAIMIO U3
HaMJIEHHBIX PECYpCOB B PEMO3UTOPHHA  ITOJIL30BATEIIS.
Kaxmplii amantep oTBe4YaeT 3a MOKWCK «aHAJIOTrOB» OJIHOTO
WK HecKoNbKUX KiaccoB OWL-oHTONMOrHM NOMNB30BaTelIs.
JlpyruM acmekToM aHanM3a JAHHBIX SBISIETCS ITOWCK
TOXOKUX FIIM CBSI3aHHBIX pecypcoB. [t kaxkmoro pecypea,
HaxXOoA1IECrocsa B I/IH(l)OpMaLIl/IOHHOM TMPOCTPAHCTBE
TOJIL30BATEIIS, OCYILECTBIACTCS TOUCK CBSI3aHHBIX C HHM
PECYpCOB, KaKk BHYTPH HH(DOPMAIIOHHOTO MPOCTPAHCTBA,
TaK W BHE €r0 — B TJI00ATBHOW CETH. AJITOPHTMBI TIOFICKA
CXOXKUX PECypcoB MOIYT CWIBHO OTIMYaThCs B
3aBHCHMOCTH OT Kjacca MCKOMOro pecypca. [loatomy, 3a
TIOMCK CXOXKHX PECypCOB U Pa3HBIX KIIACCOB OTBEYAIOT
Ppa3MYHbIC KOMIIOHEHTHL

8 Peanmszanus

B pamkax paHHOW cTaThM peai30BaH IPOTOTHUII
CUCTEMBI, MNOIJAECPKUBAIOIIMA XpAaHEHUE W AHAIU3
Hay4HbIX MyOnmukanui. IIpoTOTHIT  COOTBETCTBYET
OINUCAaHHOM BBIIIE APXUTEKType. YPOBEHb aJarTepoB
JAHHBIX MPEICTABIACT anantep (aiaoBoit cuctembl. Ha
YpPOBHE CEpPBHCOB pealu30BaH MOAYJb aHaIU3a
myOuKanui, OCYIIECTBIISIOLINNA IIOTIOJIHEHUE
pernosutopusi AaHHBIME u3 Akamemun Google (Google
Scholar), a Takke BBINONHAIOIIKI MOUCK HOBBIX
My OJIMKAIUi, CX0XKHX C 3aTPYKCHHBIMH PaHee.



Monb3oBaTENbLCKHA

Apanrepbl AaHHbIX

nHTepdenc
|F’ELC.|JHDEHHH|—)| Angulars | | jsonld.js | | ApanTzp @C | | 0saGl HPacmnpewa
| — — 1
\ Tomcat /
Fd

Spring MVC | ]_i

| PacudpeHHa I—)l

JSON-LD REST Senice |

| Spring Security |

| .SH 303 Bean validation ||

JEA Persisience |

| Sesame RDF DB |

Puc. 3. Apxutexrypa crucTeMbl

Ha puc. 3 mpencrasieHa MoJiellb pPeaIM30BaHHOTO
npuiokeHus. bospioil yrnop npu peanuzanuu enaancs
Ha pacumpsieMocTh cuctembl. CepBepHas 4acTb
CHUCTEMbI BBINOJIHCHA HA sA3bIKe Java W MPEICTaBIIACT
coboii  BeO  NPWIOKEHWE,  peajM30BaHHOE  C
UCroib30BaHreM OubmuoTeku Spring Framework [17].
B kavecTBe XpaHHMIMINA JaHHBIX HCHONB3yeTcs RDF-
0a3a manHbIx Sesame. Jlis moiydeHHsT U 3aMUCH
JMAHHBIX B XPaHWINIIE CHCTEMON IPEIOCTABISICTCS
REST Be0-cepBuc, ncnonbsytomuii popmar JSON-LD
[11] mns mpencrasienus RDF-pannbeix. Pacmupenne
CHCTEMBI BO3MOXKHO KaK Ha KJIMGHTCKOW, TaKk W Ha
cepBepHOl cTopoHe. Hcmonb3oBaHue OHOIMOTEKH
Angular]JS [2] mpemocraBiseT THOKHE BO3MOMXXHOCTH
JUIs  PacIIUpEHHs] TOJIb30BATENILCKOrO HHTepdeiica
CUCTEMBI, Jo0aBICHUs HOBBIX BH3YaJIbHBIX
MPEJICTABICHUN JAHHBIX M HM3MCHEHHUS CHCTEMHBIX
uutepdeiicor. [l pacmmpeHuss CepBEPHON 4YacTH
NpUIoKeHus ucnoibdyercs cranaapt OSGI [14].

AnanTep (ailioBol CHCTEMBI MPEACTaBIsAET OO0
MPUIIOKCHHUE, 3aIyeHHOS Ha KOMIIbIOTEpE
MOJIb30BATENsl, KOTOpPOE OTBEYaeT 3a Mepenady
CKauaHHBIX 110JIb30BaTENIeM IyOIMKalnil Ha YaJIeHHbIH
cepsep. [Ipunoxenne pabotaeT B (POHOBOM PEXKHME U,
IpU  W3MCHEHHUSAX COJEPKHMOTO IAmloK, IepenacT
nH(popmanuo 06 3ToM Ha cepBep. Ha cTopoHe cepBepa,
Ha OCHOBAaHHHU TEKCTOBOTO COZIEPKIMOTO
BEITPYKEHHBIX (DAalJIOB, OCYIIECTBIAECTCS TIOUCK CTaTei
B Axagemun Google. B ciydae ycnemHoro moucka, B
CHCTEMY 3aHOCATCS METaJaHHBIE, TaKue KaK Ha3BaHHE,
T'Ol, aBTOPHI, a TAK)KE CCHUIKH Ha CXO0XHE CTAThH.

PaGora moxnbp3oBarens ¢ MH(OOPMALMOHHBIM
MIPOCTPAHCTBOM OCYIIECTBIIICTCS gepe3 BeO-
nHaTepdeiic. Ha pucyHke 4 mpencTtaBlieH CKPHHIIOT
MTOJI30BAaTEILCKOTO HMHTepdelica cucrteMbl. BepxHee
MEHIO OTBEYAaeT 3a HABHUTAIMIO IO THUIIAM PECYpCOB, a
TaKXKe IMPEIOCTaBIIET BO3MOXKHOCTh IOMCKA PECYPCOB
mo cucreme. Pabouas obnacTh moprana mojesieHa HA
Tpu OJ0Ka. B 11eBoii 4acTu BBHIBOJMTCS HABUI'aLIMOHHOE
MEHIO, OTOOpakarolllee ITalK{, CHHXPOHW30BAaHHBIE C
cucremMoil. B neHTpansbHOM OJI0KE BBIBOIUTCS CIIHCOK
nyOJMMKanuii, HaxXo[MIIMXCS B BBHIOPAHHOH TamKe.
[TyOnukanmy, HaxopasIIHecs B ILIEHTpaJbHOM OJIOKe,
MOTYT OBITh OTCOPTHUPOBAHEI II0 CpeAcTBaM HHTepdetica
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Drag&Drop. B mnpaBoii uactu pabodeir obnactu
BBIBOJIUTCA HMH(pOpPMAIUs, O BBEIOpAHHOW CTaTbe —
CXOXKHE CTaThM M JieTalibHas uH(popmanus. B nanenu
CXO0XKHUX CTaTeﬁ, BBIBOJATCS CCBIIIKHM Ha CTATbH, CXOXHUC
¢ BbIOpaHHOW myOnukaiueit. Ha mnanenu neranbHOM
HHGOPMAIIUHU, BBIBOAATCSA METAalaHHBIC O BBHIOPAHHOM
nyOnukanuu. Bce mons, BRIBOAMMBIE Ha MaHETH
JeTambHON MH(OpMAIK, IpU HEOOXOTUMOCTH, MOTYT
OBITh OTPEAAKTUPOBAHBI TIOIH30BATEIICM.

9 3akiaoueHue

B nmanHOW crarbe OBUIM PAacCMOTPEHBI 3allayud
yhopasJICHUA JIMYHBIMKW 3HaHUAMH H HHd)OpMaHHeﬁ,
OIMCaHA apXUTEKTypa CHUCTEMBbI, aBTOMATU3UPYIOLIAs
OCHOBHBIE IIPOLIECCHI, BOZHUKAIOLINE B XOJI€ BBIIIOJHECHHUS
9TUX 3ajay, MPeACTaBIeH NPOTOTHII, COOTBETCTBYIOIINIT
ONMUCAaHHON apxuTekType. OCHOBHBIC HAINpaBJICHUS, II0

KOTOPBIM TIPOBOAUTCS aBTOMAaTH3AIIHS 3TO:
CTPYKTYpHpOBaHHE HWHGMOPMAIH, TIOUCK HH(MOPMAITIH C
KOTOpoW paHee Belmach pa0oTa, KaTeropH3aLlus

uH(OpPMAINY, TONOJIHEHHE CBEACHUH METaJaHHBIMU,
MOJyYEHHBIMH M3 BHEIIHUX HCTOYHHUKOB, MOAJEPKKA
COBMECTHOM paborel. B kauecTtBe peanuzanuu ObL1
MpeaACTaBJICH TIPOTOTUII CUCTEMBI, HO)IJlep)Kl/lBalOH_ll/Iﬁ

paboTy ¢ HayuHbIMM nyOnukauusMd. B pamkax
OPOTOTUNA  PEAIU30BaHbl  MOIYIM  KaOXKIOro W3
ONMCAaHHBIX YPOBHEH apXUTEKTypbl — ajanrep K

(aiimoBoif  cuCTeMe, CEpBHC aHaluW3a ITyOJIHKAIHA,
CepBUC TIOMCKA. 3a XpaHEHHE PECYPCOB, 3arpy>KEHHBIX
noJsp3oBaresaMy, orseyaeT RDF-6a3a manHbix Sesame.

B nampHeiimem, Oosbliice BHUMaHUE, IIAHAPYETCS
VACTUTH CO3MaHUuI0 (HOPMATFHOW MOJIEIH CHUCTEMBI,
SIBHO OIMCHIBAIOIICH OCHOBHBIE MOJYJIM M IPOIECCHI,
BBIIIOJIHSIEMbIE B paMKax  CHCTeMbL.  Jlpyrum
HalpaBJICHHEM pPaboOT, SBIAETCA BBEICHHE JJICMECHTOB
JIOTHYECKOTO BEIBOJIA, B paMKax aHaan3a
MH(OPMAITMOHHOTO MPOCTPAHCTBA. ITockonbky
nHpopmanus xpanutcs B popmare RDF u onuceiBaercs
¢ momompo  s3eika OWL,  IpUHIMITHATBHBIX
OrpaHMYEHUN B 3TOM BoIpoce HeT. Takxke, OTeIbHbIM
BOIIPOCOM,  3aCIY)KHBAIOIIUM  HM3y4YeHUSs, SBISAETCS
aHanu3 npoiecca paboThI MOJIE30BATEN c
uHpOpManuei. AHanuzupys BBIIIOJIHSIECMBIE



MTOJIB30BATEIEM JCHCTBHSI, MOYKHO BBISIBIIATH CKPBITHIC
3aBUCUMOCTH MEXIy pecypcaMy, a Takxke GopMupoBaTh
MeTaJaHHbIe, KOTOpble B JaJbHEHIIEM MOTYT OBITh

Cuctema ynpaBneHus NMYHoN MHdopMaumei anareyp

UCIIOIb30BaHbI M0JIb30BATEIEM, HAPUMED IIPHU ITOUCKE.
HccnenoBanust MO JaHHOMY HAIIPABIEHHIO OOBIYHO
HCCIeyoTes B pamkax pabor Task Mining.
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AHHOTaIuA

Pa3po3neHHOCTh CBEEHUH O CYLIECTBYIOIIUX

HHCTPYMEHTaX U pecypecax UL
ABTOMAaTHYECKOW 0OpabOTKH pPYCCKOTO S3BIKa
SBISICTCS  OOJIBIION — TMPOOIEMOi,  CHIIBHO

3aTpynHsomel OBICTPBIA CTapT HAy4YHBIX WU
MIPAaKTHYECKUX PabOT, TOPMO3sI Pa3BUTHE BCETO
HaIpaBJICHUS. Hanuuue
CTENAIN3UPOBAHHOTO Karajora
JMHTBUCTHYECKUX PECYPCOB MO3BOJIHUT PEIIUTh
3Ty mpobneMy XOoTs Obl yacTyHO. B nmanHOM
paboTe Mpe/CTaBICH KaTalor U COOOILIECTBO

NLPub, MIPOBEICHO CpaBHEHHE c
AQHAJIOTHYHBIMH MPOCKTaMH, OIicaH
UCIIONB3YEMBI  moaxoJ K cObopy U
MIPECTaBICHHIO JIAHHBIX,
POJEMOHCTPUPOBaHA KIIaccu(pHUKaLHs
paszenos, KPAaTKO U3JI0KEH OIIBIT,
HOJ'[y‘-IeHHBIﬁ C MOMCHTA OCHOBAaHUA IIPOCKTA,
u o0O3HaueHBl IUIaHBI Ha OJmKaiimiee
Oymytuee.

1 Beenenue

CroBapu M Te3aypychl, KOPIIYChl TEKCTOB U OaHKH
JaHHBIX, a TaKKe APYrue MHPOPMALMOHHBIC PECypPCH,
HMEIOT OTPOMHYIO IIEHHOCTh B o00iactu 00paboTKu
€CTECTBEHHOTO 53bIKa. DTO OOYCIIOBICHO CHEU(UKOI
(byHIaMeHTaIBHBIX U HPUKIIaJHBIX 3amaq
KOMIIBIOTEPHOU JIMHIBUCTUKHU, HEPEAKO PELIAEMBIX IIPU
MOMOIIX Pa3HOOOPa3HBIX CTATUCTHYECKUX METOJIOB.

3a mociemHWe TOIBI IMOMYJSPHOCTH TEXHOJIOTHH
ABTOMATHYECKOW OOpabOTKM €CTECTBEHHOTO S3bIKa
3aMETHO BEIpOcia Onarofgaps TakUM HPOIYKTaM, Kak
Apple Siri, Wolfram|Alpha, Google Voice, u mp.

Bo3HuK 3aKOHOMEpHBIA  OOIECCTBEHHBIM  HHTEPEC,
OJIHAKO pa3pO3HEHHOCTh PYCCKOSA3BIUHBIX
JIUHTBUCTHYCCKUX PECYPCOB  3aTPYAHSACT OBICTPBIN

CTapT HOBLIX IIPOCKTOB B I[aHHOﬁ 00J1aCTH.

Tpyast 16-ii Bcepoccmiickoii Hay4yHoii KoHdepeHIUN
«JIeKTPOHHBbIe OMOJHOTEKH: NepcneKTHBHbIE METOAbI M
TeXHOJIOTMH, YJIEKTPOHHbIe KoJulekuum» — RCDL-2014,
Jy6Ha, Poccust, 13-16 oxrsaopsa 2014 r.
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HecMoTpst Ha LICHHOCTh U OYEBUHYIO KaK HAy4YHYIO,
TaK U KOMMEPYCCKYI0O 3HAYMMOCTb HCCIICIAOBAaHHUA U
pa3paboTok B o00JacTH 00pabOTKM €CTECTBEHHOIO
13bIKa, CErO/IHS HAOJIIOIAI0TCS CIICAYIOIINE MPOOIEeMBbI:

* OTCYTCTBHE JIOCTYITHOTO Ka4eCTBEHHOTO
WHCTPYMEHTApHUsT M BCIOMOTATENbHBIX YTHIUT JJIs
00paboOTKH TEKCTa, IS paclio3HABaHUS PEYH, U T.]1.;

* HEXBaTKa JIOCTYIHBIX MH()OPMAMOHHBIX
pecypcoB. MaIIMHOYMTAEMbIX CIIOBAped, Te3aypycoB,
pa3MedeHHBIX KOPITyCOB TEKCTOB, OAHKOB JaHHBIX;

* TeUIUT CBEACHUIN 00 SKCHepTax, TEMaTHYCCKHX
MEPOTPUATHIX H 00pa30BaTENBHBIX IPOrpaMMax B
peruoHax.

VYkazaHHble ~ TPOOJEMBI  JENAalOT  OCOOEHHO
aKTyaJbHOW 3amayy cOoOpa, CHCTEMaTH3allMd |
pachpoCTpaHEeHus CBEICHUN O JOCTYMHBIX CPEICTBAX U
pecypcax it 00pabOTKU PYCCKOTO s3bIKa.

Hens  mpoekra  NLPub®  sakmouaercs B
NPEIOCTaBIICHUN Ha HEKOMMep4ecKol OCHOBE KaTtajora
QNIEKTPOHHBIX ~ MaTepHaloB,  HAINPaBIEHHOTO  Ha
yAOBJIETBOpEHHEe HMHMDOPMAIMOHHBIX  MOTPEeOHOCTEH
MOJIb30BaTeNel, HccieoBaTeNici 1 pa3padOTUYMKOB B
obnacti KOMIBIOTEepHO# nuHrBHCTUKH. [Ipoekt NLPub
MOSIBWIICSL M Pa3BUBAETCS 3a CYET JIMYHBIX CPEJICTB
aBTOpa U He UMeeT ahpHUITMPOBAHHOCTH CO CTOPOHHUMH
OpraHu3aLysIMH.

2 AHAJIOTHYHbIE PadoThI

Cpeau nmogoOHBIX PYCCKOSI3BIYHBIX PECYPCOB MOKHO
otMmeTuTh [1]:

« [Topman 3uanuii 0 KOMRLIOMEPHOT TUHLEUCTIUKE?,
co3maHHbli B UMHcruTyre cucteM  HMH(GOPMAaTHKH
um. A.Il. EpmioBa CO PAH, r. HoBocubupck;

o Jlunesucmuxka 6  Poccuu:  pecypcet 014
ucczzedogameﬂezis, CO3IaHHBIA B MOCKOBCKOM
rOCyapCTBEHHOM YHHUBEPCHUTETE UM.

M.B. JlomonocoBa, r. MockBa,;

* Kamanoz nunzucmuyeckux npocpamm u pecypcos

¢ Cemu', cosmammBIi B Pycckoii  BupryanbHOH
onomoreke, . MockBa;
* Mamemamuueckas u KOMNbIOMeEpPHasL

qunesucmuxa®, cosmanubii B Caukt-IleTepGyprekom
rocyJapcTBEHHOM yHUBepcutere, nanee — mathlingvo.


mailto:dau@imm.uran.ru

2.1 «ITopTaJu 3HaHUii 0 KOMIILIOTEPHOIA
JIMHT BUCTHKE»

Ilopran 3HaHUIl NO KOMIIBIOTEPHOW JIMHTBHCTHKE
cymectByer ¢ 2006r. u mpusBaH oOecreduTh
CHUCTEMaTH3aLUI W HWHTETPALHUIO  3HAHUH |
WH(QOPMALMOHHBIX  PECYpcOoB IO  KOMIIBIOTEPHOU
JIMHIBUCTUKE B €IUHOE HH(POPMALIHOHHOE
MIPOCTPAHCTBO, a TaKXkKe COJEpXKaTeIbHBI OCTyNn K
WHTETPUPOBAHHBIM 3HAHUSAM U pPECypcaM.

Ha moptane mpencTaBiaeHsl 3HaHUS 00 OCHOBHBIX
paszenax KOMIBIOTEPHOH JTMHTBUCTUKH, O €€ MpeaMeTe
U OOBEKTaX HCCIENOBaHMs, HCIOJIb3YEMbIX B Heil
MOJEISIX M MEeTOoJax, pa3padOTaHHBIX B paMKax
KOMIIBIOTEPHOI JIMHI'BUCTUKH TEXHOJIOTHAX, CHCTEMaXx,
OpPOrpaMMHBIX ~ HPOAYKTaX M  JIMHIBHCTUYECKUX
pecypcax (cmoBapsix, KOpIycax U JIMHTBUCTHYECKUX 0a3
JaHHBIX), a Takke uHQopMamms 00 YyYCHBIX,
coo0IecTBax, OpraHu3anisIX, BKIIOUYCHHBIX B MPOIECC
WCCIIEIOBAHNS TI0 KOMITBIOTEPHOM JIMHTBUCTHUKH U O
BBINOJTHSIEMBIX IPOEKTaxX B 3TOH 00macTy.

ITo BCEH  BUIMMOCTH,
ocra”HoBuiock B 2012 1.

pa3BUTHC noprajia

2.2 «JIunrsuctuka B Poccuu:
pecypchbl 1Jis1 uccieoBaTesen»

HayuHo-00pa3oBaTenbHbIi mopTan «JIMHrBUCTHKA B
Poccun: pecypcebl s vcciienoBaTeeii» co3JaH Takke
B 2006 r. mo unuimatuee Hay4yHo-ucciIe10BaTebCKOro
BBIYMCIUTENIBHOTO LeHTpa MI'Y M. M.B. JlomoHOCOBa
n KazaHCkoro rocyiapcTBEHHOIO YHUBEPCUTETA WM.
B.1. VabsiHoBa-Jlenuna U HAMEET pasnen,
MOCBSIIICHHBIN KOMIBIOTEPHOI JIMHIBUCTHKE.

3anaueit nopTana ABJISETCA CO3JlaHKe
uH(pacTpyKTypsl Ui TOIJIEPXKKH  COOOIIECTB
nccieaoBaTeneit u npenojaaBaTenei s
MH(OPMHUPOBAHHS U OTKPHITOTO OOCYXJICHUSI Hay4HBIX
1 00pa3oBaTeIbHBIX 33/1a4 POCCHHCKON JIMHTBUCTHKH,
UHTErpanus JUHTBUCTUYECKOTO cooOrecTBa
Poccuiickoit @eneparun. Ha moprane cobpan kartaior
CCBUIOK Ha pa3JINUHbIC POCCHUICKNE TPOEKTH B 00IaCTH

KOMHLIOTGPHOﬁ JIMHI'BUCTHUKH.

ITo BCEH  BUIMMOCTH,
ocra"osuinock B 2007 1.

pa3BUTHC rnopralja

2.3 «KaTaJjor JUHTBHCTHYECKHX MPOrpaMM
u pecypcoB B CeTn»

JlaHHBIM KaTaJlor BKJIIOYaeT B ce0s OIHCaHUE
MporpaMM, CBSI3AHHBIX C aHaJM30M TEKCTOB W
BBIYHMCJIMTEILHOM JIMHTBUCTHKOM, a TaKxke
COOTBETCTBYIOIINX PECYPCOB, TOCTYIHBIX B IHTEepHETE.

Yrmop mnpu coCTaBleHHM KaTajora JAenaics Ha
OecrulaTHpIE TPOTPAaMMBbI, JOCTYNHBIE ISl 3arpy3KH.
OpHako TakkKe ONHMCaHbl HEKOTOPbIE CETEBBIE WU
KOMMepYeCcKHe BEepcHM IporpaMM. TemaTHYecKH
KaTaJor pa3OuT Ha CIeIyIOLIMe pa3/ieNbl. IPOrpaMMBI
aHaJIM3a ¥ JIMHTBUCTUYECKOW OOpaOOTKH TEKCTOB;

nporpaMmbl Hp€06pa30BaHI/ISI TEKCTOB,;
IICUXOJIUHIBUCTHYCCKUC IpOrpamMmal; TCHECPATOPhbI
TEKCTOB W «TOBOPSAIIUE»  IIPOTPAMMBI, CUCTEMBI
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00pabOTKM  ©CTECTBEHHOTO  SI3bIKA;  KOJUICKLHUH
PECypcoB; CI0BapHU M Te3aypycChl.
PasButiem KaTanora 3aHHMAeTCs ero

€IMHCTBEHHBIN COCTABUTEIb, BHOCS JOCTATOYHO PEIKUE
JOIOJIHEHHs, TpaBKM W u3MeHeHus. [locrmennee
oOHoBIeHHE KaTanora 3adukcupoBano B 2013 r.

2.4 «MaTemMaTHYeCKAsA U KOMIIbIOTepHast
JIMHI'BHCTHKA»

mathlingvo — mpoexT kadenpsl HHOOPMAIIMOHHBIX
CHUCTEM B HMCKYCCTBE M T'yMaHHTapHBIX Haykax CaHKT-
[TeTepOyprckoro  TOCyIapCTBEHHOTO  YHHUBEPCHUTETA,
cosmaHubpli B Hayane 20121, W IIOCBSIIECHHBIN
MaTEMAaTHYeCKOH W KOMIIBIOTEPHOW JIMHIBHCTHKE B
Poccumn.

[IpoekT mpencrapnseT coOOW KOJUICKTUBHBINA 00T
MOJT PYKOBOJCTBOM TIpEACTaBUTENCH Kadenpel, B
KOTOpOM YZEJIEHO BHUMaHUE MEPEUYHsIM TeMaTHYEeCKUX
KOH(pEepeHINH, MEePHOANICCKUX W3aHWH, BaKaHCHSIM.
Tarxke SBISETCA TPEACTABUTEIHCTBOM  Pa3ITHIHBIX
WHUIINATUB, TAKUX KaK OpenCorporae.

Jlenta HOBOCTe#t Mathlingvo o6HoBIsIETCS peryIsipHO
U [OJJICPIKUBAET H00ABIEHHE HOBBIX 3aIHCEH OT JIF0O0ro
YUYaCTHUKA HA YCIOBHUSX MPEIBAPUTEIHLHON MOJEpaluH,
OJIHAKO TIPOEKT SIBJIAETCS B  OONBIIEH  CTEIEHH
HOBOCTHBIM PECYpCOM M He TPEIOCTaBiseT coboit
KaTaJior KaK TaKOBOM.

3 NLPub: karamaor u coobumecTBo

NLPub 9TO  Karajor JIMHIBUCTUYECKUX
pecypcoB  mias  oOpaOOTKH  PYCCKOTO  sI3BIKA,
OCHOBAaHHBIM Ha NpPUHLMIAX KpaylacopcuHra. JleHb
POXIEHUST TPOEKTa OTMEYaeTcsi IIEPBOrO OKTSIOpPS
2012 ., xorma NLPub GbuT mpescTaBieH IMIHPOKOM
obmiecTBeHHOCTH Ha «Xabpaxabpe» [2].

Katanor. Karanor noctpoen Ha 6aze MediaWiki —
POrpaMMHOTO  OOECIICUeHHMs], JISKAIET0 B OCHOBE
«Bukunemuu» u «BukucnoBaps» (puc. 1). OcHOBHOE
ommune  NLPub  or  amamormumeix — pecypcos,
3aKJIFOYACTCSl B OTKPBITOCTH: JIFOOO0H JKENAIOIINi MOKET
BHECTH CBOM H3MEHEHHS TI0 XOPOIIO W3BECTHBIM
npuHOunaM «Buxuneanu». braaromaps OTKpeITOCTH H
JIETICHTPaIN30BaHHOCTH, MaTepHaIbI NLPub
MOJJICP)KUBAIOTCA B AKTyalbHOM, KOPPEKTHOM H
JIOCTYITHOM COCTOSTHHU C MEHBIIUMH TPYI03aTpaTaMH 1

Gounbrieit 3aUHTEPECOBAHHOCTHIO Y4aCTHHUKOB.
TpotoTumom Karanora mociyxun npoekt ACLWIki',
co3laHHBIl  Accounuanmed MO0  KOMIBIOTEPHOM
JIMHTBUCTHKE.

Coob6mectBo. Baxxno ormetuts, uro NLPUb — 310 He
TOJIBKO KPayJCOPCHHTOBBIN KATaJIOr JIMHTBUCTHYECKHUX
pecypcoB, HO M COOOINECTBO, MPEICTABICHHOE BOKPYT
3TOrO KaTaiora, Bompoc-oTBeTHoro cepsuca NLPub
Q&A?® Ha Gase OTKpBITOrO ABMXKa Discourse, u Twitter-
akkayHta @nlpub. Taxxe Ha NLPub pacmonoxena u
HOI[[lep)KI/IBaeTCﬂ IlOKyMeHTa]_II/Iﬂ HpOCKTa CO3daHUuA
OTKPBITOTO JJIEKTPOHHOTO Te3aypyca PYCCKOro s3bIKa
Yet Another RussNet’.


http://qa.nlpub.ru/
http://qa.nlpub.ru/
https://twitter.com/nlpub

Craten  Ofic

NLPub

3arnaeHas cTpaHuua

NLPub — KaTanor NMHIBMCTHYECKUX pecypcoR ANA oBpaboTkv PYCccKoro A3kLiKa.

Lens NLPub 3aknioJyastcn B NPeocTaBNeHn KaTanora anexkTpoHHbIX MaTepHancs, HanpasneHHoro Ha
noTpeGHOCTER NoNb3IoBaTenen, MccneqosaTensn v paspaboTunkos

Obpaborka TexcTa

B 0GNACTH KOMNBIOTEPHOR NUHMBNCTIEN,

PacnoaHaBanne peun
YTHNNTE
MeTogk

Monb3a ans coobuwecTBa [npasus]

ANropuTME!

 Houmaouewy Bwaecy
Cnosapu
- CTaTkH NPo OCHOBLI KoHTakTel akcnepros,
a3ay 'Chl -
i Lt KOMMLHTEPHORA MAHTBHCTHKN, MHHOPMALIMA © TEMATHHECKHX
opnyckd
CBEEHHA O CYLECTBYIOWMX MEPONPHATHAX 1 CYLIECTBYIOWNX
BamHku JanHbix
ofpasoBatensHsIX NporpamMmas v Ha pbiHKE KOMNAHWAX.
HypHans
NONE3HLIX KHHrax.
* Bamayio

MeponpuaTua
Mepconanim TpebyeTcs NOMOLLE  [npassre]
Opranuzaumm
OBpaszoBaHue
Tems aunnomos

Nurepatypa
Kak a2 Mmory noMoub? [npasurs]

Haeuraums
VMimeeTcs, kak MUHAMYM, TpH cnocoba noMoub pecypey:

HMHCTpyMEHTE

Brnag 3

& Ustaloy OBcywgeuwe HacTtpods Cnucok ceadca

v ! Q

Yurate [pasute Wctopus

b ¥ Hac ects cepauc Bonpocos  oTaeTOB
Q&A  NLPub Q&A (7.

NepeyeHs cyllecTayloWero
MHETPYMEHTAPUA, YTANKT iU
AOCTYNHLIX PEcYpcos ANA
pelueHrA NPUKNaHLIX 3aady.

Wccneposarenio

NoppobHele ONWCAHKA METOOOE W
anropMTMoB, MCNONBIYeMLIX NPY
ofpaboTre ecTecTBEHHOID A3LIKE.

NLPub xo4eT cTats MecToM, rae cobpadsl BCe BOIMOXHLIE
HeobxoAuMEIX ANa peweHnsa sanay obpaBoTku pyceroro Aakika. ina atoro TpebyaTcA Balua NoMOoLLL,

ob W pecypcax,

By P

NoamwwTecs Ha @nlpub ) B Twilter.

* NoNonHATL Galy 3HaHuA, ofecneunBan YATaTeNel KAYeCTEEHHLIM, KODPEKTHEIM W 3KTYANLHLIM MATEDUANOM O NONCKEHUA Jen B OTEYSCTBEHHOR

Puc. 1: I'maBuas crpanuna http://nlpub.ru/

4 OpraHu3anus KaTajiora

Katamor  opraHu3oBaH MOpPEUMYIIECTBEHHO B
TaOJIMYHOM BHJC U, B OTJIMYHUEC OT OHTOJOTHYECKOTO
oJxo/a [31, MPE/CTaBIISET coboit
KBa3HCTPYKTYPUPOBaHHbIC NaHHbIE B (opmare Oonee
OPHUBBIYHOW  BHKH-Pa3METKH. 511) yIpoIaeT
HONOJIHCHHE W YJIy4IICHHEe Karauora CO CTOPOHBI
4enoBeka. Tabmumel comepkar Hamboliee LEHHYIO
uHpOpMAaIUI0O 00  OTHAENBHO  B3ATOM  OOBEKTE.
Hanpumep, sl OpOrpaMMHOTO HPOAYKTa B TaOiMIe
OPUBOMUTCST WHGOPMANUsT O KpPaTKOM Ha3HAYCHHH,
MO/JICPKUBACMBIX SI3BIKAX M YCIOBHUSIX HCIIONB30BaAHMS,
a JUIsl OPTaHW3alii — TOJi OCHOBAHHS H KIFOUCBBIC
JIMHTBUCTHYECKHE MPOTYKTHI.

HHCcTpYMEHTBHI M YTHINTBI. Pa3innuHple HHCTPYMEHTHI
o0paGoTkM  ecTecTBeHHOTO  s3pika  (Gomee 140
HaWMEHOBAHMIi), pacro3HaBanusi peun (6omee 20
HAUMCHOBAHUM), YTHINTBHI A1 PabOTHI C S3BIKOBBIMH
MojensiMu U 00paboTku OaHKOB JaHHbIX. Jlis
HEKOTOPBLIX HHCTPYMCHTOB CYHMICCTBYIOT BBIJICIICHHBLIC
CTpaHHUIBI C MOJPOOHBIM ONMCAHUEM M MHCTPYKIHEH 110
[IPUMEHEHHUIO. TakMMHM HHCTPYMEHTaMH SBJIAIOTCS, B
vyactHoCcTH, Greeb u TreeTagger.

Pecypcesl. Tlon pecypcom noHMMalOTCsS JaHHBIE U UX
NIPOM3BOJIHBIE, HCHOJB3yeMbIe B Ipolecce 00paboTku
€CTECTBEHHOTO 3BIKA: KOpHychl TekctoB (Gomee 5
HaWMEHOBaHMiA), Te3aypycsl u cioBapu (6omee 20
HAWMEHOBAHMiA), OaHKW JaHHBIX. J[If HEKOTOpBIX
pPECypcoB  CYIIECTBYIOT BBIJCICHHBIE CTPAaHHIBI C
MOJIPOOHBIM ONHMCAaHHEM W TIEPEYHEM OCOOCHHOCTEH.
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TakuMu pecypcamu SIBJISIFOTCS, B YaCTHOCTH, CIIOBaph
AbpamoBa u YARN.

Metoast u aaroputmsbl. HeOombmoe coOpanue
JIOCTAaTOYHO  BAXKHBIX  METOAOB W  aJlrOPUTMOB
00pabOTKH €CTECTBEHHOTO $3bIKa, 3alMCAHHOE B BHIE
TICEBIOKOJIA C KPATKUM OITMCAHWEM OCOOCHHOCTEH M
XapaKTEPUCTHK. Jlost HEKOTOPBIX AITOPUTMOB
CYIIECTBYIOT BBIZCIICHHBIC CTPAHUIIBI, HApHUMEp PO
ANTOPUTM yJAIIEHHONH HHTEPIIOJIUN U 00 alroputMe
Burep6mu.

OopazoBanmne. Ilepeuenr Temaruueckux Kadeap,
BY30B, KypCOB U IIPOI'paMM HEPETOIrOTOBKH, HOJIE3HBIX
KaK HayMHAIOIIUM, TaK U ONBITHBIM HCCIIEAOBATEISIM U
pa3paboTurkaM B 00JacTd OOpabOTKH €CTECTBEHHOTO
SI3BIKA.

Meponpusitusi. CHCOK TEMaTHUYECKUX MEPONPUSLTHI U
KOoH(epeHIHH, TIOCBSIICHHBIX 00paboTKe eCTeCTBEHHOTO
S36IKA W KOMIIBPIOTEPHOH JIMHTBUCTHKE, TNE MOXHO
MPEACTaBUTh MW OOCYIOWTH PE3yNbTaThl CBOEH pabOTHI.
CymecTByIOT — BBIIECNCHHBIE CTPaHMIBI UL psiza
KoH(epeHuuit, Hanpumep st konpepenunn AVUCT.

Opranusanun. Pa3nen, nones3Hslil npu noucke paboThl
U TpPHU aHaIKM3€ POCCUIICKOrO pBIHKA pELIeHUH [0
00paboTKe ECTECTBCHHOrO s3blka. Bkiodyaer B cebs
JIOCTaTOYHO TMOJHBIH CIIMCOK OCHOBHBIX HIPOKOB Ha
oredecTBeHHOM pbiHKe NLP-mipostykros.

Jlutepatypa. Cnucox muTeparypbl, MNOJIE3HOH A
W3YYCHUS W 3aKpeIUicHWs 3HaHui 00 oO0paboTke
€CTECTBEHHOTO S3bIKa M KOMITBIOTEPHOH JIMHTBUCTHKE.
BximodaeT cchbUTKM Kak Ha yueOHbIe MOCOOMs, TaKk M Ha
METOANYECKHE YKa3aHHS.


http://nlpub.ru/
http://nlpub.ru/Greeb
http://nlpub.ru/TreeTagger
http://nlpub.ru/%D0%A1%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C_%D0%90%D0%B1%D1%80%D0%B0%D0%BC%D0%BE%D0%B2%D0%B0
http://nlpub.ru/%D0%A1%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C_%D0%90%D0%B1%D1%80%D0%B0%D0%BC%D0%BE%D0%B2%D0%B0
http://nlpub.ru/YARN
http://nlpub.ru/%D0%A3%D0%B4%D0%B0%D0%BB%D1%91%D0%BD%D0%BD%D0%B0%D1%8F_%D0%B8%D0%BD%D1%82%D0%B5%D1%80%D0%BF%D0%BE%D0%BB%D1%8F%D1%86%D0%B8%D1%8F
http://nlpub.ru/%D0%90%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC_%D0%92%D0%B8%D1%82%D0%B5%D1%80%D0%B1%D0%B8
http://nlpub.ru/%D0%90%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC_%D0%92%D0%B8%D1%82%D0%B5%D1%80%D0%B1%D0%B8
http://nlpub.ru/%D0%90%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC_%D0%92%D0%B8%D1%82%D0%B5%D1%80%D0%B1%D0%B8
http://nlpub.ru/%D0%90%D0%98%D0%A1%D0%A2
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Puc. 2: Jlaunsie «Sagexc.Merpukmu» o nmocemaemoct NLPub ¢ 27 mast 2013 r. o 25 mas 2014 r.

IKcnepThl. DKCHEPUMEHTAIBHBINA pa3zes, B KOTOPOM
JI000H JKeJTAMNUi MOXKET yKa3aTh 00acTh CBOCH
OKCNEPTU3bl M  KOHTAKTHYIO HMHGOpMAIMIO  JUIs
BBITIOJIHEHHUS KaKOH-1M00 COBMECTHOH paboThl WM
KOHCYJIbTUPOBAHHUS.

TeMbl IUNIOMOB. OKCIIEPUMEHTAJBHBIN pa3len, B
KOTOpOM  JIOOOH  JKeNalolmMii  MOXET  yKa3aTh
npoOJieMHyI0 00J1acTh, JIOCTOHHYIO pa3paboOTKH B
paMKax CTy/IEHYECKOH WIIM KaHAWAATCKOH paboThl, U
OCTaBHUTh CBOM KOOPAMHATHI JJIS CBA3H.

5 Iosry4yeHHBbIH ONBIT

IepBbie Mecsipr  cymectBoBanust NLPub  6summ
conpsbkeHbl ¢ 00pb0OH NPOTHB aKTHUBHBIX CIIaM-0OTOB,
CHELUATM3UPYIOIIMXCSl HA MPOEKTaX, OCHOBAHHBIX Ha
MediaWiki. TIpob6iemy yaagoch peIidTh MOJHOCTHEO
Omarojapsi OJHOBPEMEHHOMY IIPHUHATHIO TpeX Mep:
BBeseHNI0O Kamun Ha ocHoBe [FeCAPTCHA mpum
CO3JaHHM YYETHOW 3allMCH, HOAKIIOYCHHIO YEPHOTO
CIIMCKa  CIAMEPCKHX IP-ampecoB, a  Takke
00s13aTeIbHBIM TOATBEPXKICHUEM afpeca dICKTPOHHOM
HOYTHl Ul IIOJNYYCHUS YYAaCTHHKOM BO3MOKHOCTH
BHOCHTP IIPaBKU B CTATbU.

JlanHble «ﬂH}IeKc.MeTpI/IKHlO» JIOCTYIHBI ITyOINYHO
W CBHUICTENBCTBYIOT O  IIOCTETIEHHOM  pOCTE
nocemaemoct NLPub 3a mporremmmit rox (pwuc. 2).
OTO CBA3aHO C TEM, YTO IO MEpEe CO3JaHUs HOBBIX
CTpaHUI] M BHECEHMS HOBBIX CBEICHHMH CTPaHHIIBI
CTaHOBATCSI 0OJE€€ ICHHBIMH KaK C TOYKH 3PEHUS
yuTaTeNeH, TaK U C TOYKH 3PEHUSI TONCKOBBIX MAIlUH.

bonee BbICOKME TO3WLIMH B IOWUCKOBOH BBIAue
CIIOCOOCTBYIOT IIPHBIICUYCHUIO HOBBIX ITOJIb30BATEICH.
TeM He MeHee, Ha TEKyIIMH MOMEHT MOXKHO CYHTATh
aKTUBHOCTb IIOJNB30BaTeNell agemeproil, TO ecCTb
uenoBek monagaet Ha NLPUb Bo Bpemst mowncka otBera
Ha CBOM BOIIPOC IPH ITOMOIIN MOUCKOBBIX CHCTEM. DTO
CBUJIETEIBCTBYET O TOM, 4YTO 0a3a MOCTOSHHBIX
yuTaTeaeii W aBTOPOB  HEJAOCTATOYHO  BEJIMKA!
YIIOMMHAaHWE pecypca B MOMYJSPHBIX OJorax WIu
caiiTax OTpakaeTcsi B CTATHCTHKE KaK PE3KHH CKauyoK
BBEPX.
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B Hacrosmuii MOMEHT COOOIIECTBO HAXOJUTCS Ha
JIOCTaTOYHO PaHHEW CTaJuU CBOETO Pa3BUTHS, OJHAKO
yke ceroanst Ha NLPUb Q&A MOXHO TTOIyYHTh OTBETHI
Ha JIOCTATOYHO OCTpBIE u HETpUBHAJIbHBIC
TeMaTUYECKUE BOMPOCHI.

6 3akirouenmne

AHau3 MOMUCKOBBIX 3alPOCOB U OMPOC ayIUTOPHH
NLPub moka3siBaeT 3aMHTEPECOBAHHOCTD B OTICIBHBIX
CTaThsAX, MOCBSIICHHBIX KOHKPETHBIM HHCTPYMCHTaM,
METOJIaM W ajJropuTMaM. JTta nHdopMmaunus oboOiieHa
Ha crenuanpHOW cTpanune http://nlpub.ru/TODO.
BeiaessieTcs: Tpy HapaBieHUs MPeACTOsIEeH paboThL:

*00mme cratb 00  OCHOBHBIX  pazleliax
aBTOMATHYCCKOW O00OPabOTKH €CTECTBEHHOTO S3bIKA!
rpadeMaTu4ecKui, MOPQOJIOTHYECKHUH,
CHUHTaKCHYECKNI aHanu3, WHQOPMAIMOHHBIA MOUCK,
CXOJCTBO  JIOKYMEHTOB,  MAIIMHHBIH  TEPEBOJ,
U3BJICYCHUE  KIIOYECBBIX  CJOB,  aBTOMATHYECKOC

pedepupoBanue, aHann3 TOHAIBHOCTH, | JP.;

*CTaThll O TOMYJSIPHBIX MOJCNIAX, METOAaX u
anroputMax: BekTopHbie mojenu (tf-idf, «memmok cnos»,
KOCHHYCHasi Mepa OJIM30CTH), TEOPETHKO-TpadoBbIe
MOJieNd, N-TPAaMMHBIC  MOJENH, OOIIUE  METOMBI
ANTOPUTMUYECKOT0  OOYYCHHUS,  HCIIOJL3yeMble B
JMHTBUCTHKE (TIEPIETITPOH, HaWBHBIA baitecoBckuit
Kiaccudukatop, EM-anropurwm), u 1p.;

e 00yvarIMe CTaThi O BaXHOM MIH c1abo
JIOKYMEHTHPOBAHHOM  MPOTPAMMHOM  O0ECIICUCHHH:
«Tomura-mapcep», FreeLing, Stanford NLP,

MaltParser, NLTK, u mp.

Ha cerogusmuuii geHb MOKHO OTMETHTH JIBa
OCHOBHBIX HEIOCTaTKa pecypca. Bo-mepBbixX, ciabas

3all0JIHEHHOCTh HEKOTOPBIX Ppa3[esioB, TaKuX Kak
«Ilepconanmuu» u «Jlurepatypa». OTO BBI3BAHO
JOCTaTOYHO  HeOombimuM  Bo3pactoM NLPub u

MpeAroaaraercs, 4To 3Ta MpoOJeMa pEeIuTCsS IyTeM
OPTaHUYECKOTO POCTa MPOEKTa. BO-BTOPHIX, OTCYTCTBHUE
CBSI3€M  MEXIy pasHbIMH  pas3lellaMH  Karajora
YCIIOKHSIET HaBUTAUWIO. PemieHwe 5Toi mpoOieMsl
COCTOHT B JI00ABJIEHUN COOTBETCTBYIONINX BHYTPEHHUX


http://nlpub.ru/TODO
http://nlpub.ru/TODO

CCBUIOK M NMPEAOCTaBICHUM HATJIIAHOW KapThl caiiTa Ha
OJTHO M3 TIABHBIX CTPAHHMI[ pecypca.

IMoBbilieHHEe OXBATa IOJNB30BATEIEd M CHIDKCHHE
3()eMEepPHOCTH HMX aKTHBHOCTH MOKHO BBITIOJIHHUTE
nyTéM WHTErpamu ¢ pecypcom mathlingvo s
ABTOMATHYECKOM MMyONIMKAIMM CBOJOK HOBOCTEH ¢
yKa3aHHEM COOTBETCTBYIOLINX CCBHUIOK.

B otnanenHol mepcrnekTuBe ObLIO OBl MHTEPECHO
npeobpa3zoBath katamor NLPUb B cemantuueckyio BUKH
JUI TIPEJOCTABICHUS] MAIIMHOYMTACMBIX JaHHBIX C
OJTHOBPEMEHHBIM COXPaHEHHEM YA00CTBa BHECEHHS
MPABOK U JIOMOJHEHHUI B MATEPHAIbI IPOCKTA.

BaarogapuoctH. ABTOp BBIpaXaeT OTPOMHYIO
OyaromapHOCTh BCEM I10JIB30BATEIAM NLPub,
NPUHSIBIIMM y4acTHe B paboTe HaJg MaTepHaiaMu
MPOEKTA.
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NLPub: a Catalogue and a Community for
Russian Linguistic Resources

Dmitry Ustalov

The lack of coordination in the information on
existing tools and resources for Russian language
processing has become a significant problem. Such a
problem complicates both research and practical
applications thwarting with the progress of the whole
field. A specialized catalogue for linguistic resources
may assist one in getting this problem solved. In this
survey NLPuba catalogue and a community for Russian
linguistic resources is presented and compared with its
analogs. Its data gathering and representation
approaches are also described and the merotomy is
demonstrated. The experience obtained since the project
start is outlined and future work directions are stated.
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Abstract

The paper describes a combined approach to
extraction of a domain-specific sentiment
lexicon. At first, an initial version of a domain-
specific lexicon is obtained by application of a
supervised model. At the second stage, the
ordered list of sentiment words is refined using
the thesaurus information. This combined
model is applied to several domains and at last
the domain-specific sentiment lexicons are
united to create an improved version of the
Russian sentiment lexicon in the generalized
domain of products.

1 Introduction

Automatic sentiment analysis of texts is a fast-
developing technology in natural language processing.
The task of automatic sentiment lexicon construction
and improvement is a basic task for sentiment analysis
of texts. There are no freely available sentiment
lexicons for many languages or the quality of such
lexicons is desired to be better. For example, in Russian
only one automatically extracted sentiment lexicon has
been published [1].

Besides, sentiment analysis of domain-specific texts
requires adaptation of machine-learning models or
sentiment lexicons to the target domain [6]. So, some
sentiment words can loss their polarity in specific
domains. For example, such word as evil in the movie
domain usually refers to the movie plot, but not a user
opinion.

Other words can obtain the sentiment polarity in a
specific domain. For example, word xunowmwiii
(adjective to Russian word xuno (movie)) can have the
negative polarity with the meaning "far from the real
life". Another example - word ammocghepnwiii (adjective
to word ammocghepa (atmosphere)) has the positive
polarity in art-related domains denoting "creation of a
special mood or feeling" (as atmospheric in English) —
this is a relatively new sense of this word for Russian,
not described in Russian dictionaries.

Proceedings of the 16th All-Russian Conference “Digital
Libraries: Advanced Methods and Technologies, Digital
Collections” RCDL-2014, Dubna, Russia, October
13-16, 2014.
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Automatic extraction of sentiment words can be
based on corpus-based or resource-based (dictionary,
thesauri) approaches. In this paper we offer a combined
approach to extracting sentiment lexicons. At first, an
initial version of a domain-specific lexicon is obtained
by application of a supervised model on the basis of
statistical and linguistic features of sentiment words.
This lexicon is presented as a list of words ordered by
the decreased probability of their sentiment orientation.
At this stage we obtain some sentiment words that are
absent in dictionaries or having the domain-specific
sentiment polarity. We extract sentiment-oriented words
without any positive or negative labels because we
consider this process as the first step to further polarity
lexicon generation.

At the second stage, the ordered list of sentiment
words is refined using the thesaurus information, in our
case, newly published thesaurus of Russian language
RuThes'. We trained a supervised model and tuned a
combined model in the movie domain. Then this
augmented model was utilized in four other domains.
Finally, extracted sentiment lexicons from five domains
are united to generate a high quality lexicon in the
general product domain for Russian
(ProductSentiRus+).

The reminder of this article is organized as follows.
In Section 2 we review methods for generating
sentiment lexicons. Section 3 briefly presents the
structure of RuThes thesaurus, the Russian newly
published thesaurus intended for natural language
processing. Section 4 presents an approach for
extracting sentiment words in various domains. Section
5 describes the refinement of the lexicon in the general
product domain. To evaluate the quality of the obtained
general resource extrinsically, we conduct the
experiments on the tweet subjectivity classification task.

2 Related Work

There are two main approaches to sentiment lexicon
extraction: corpus-based and dictionary-based methods.

Corpus-based methods utilize co-occurrence of
words with each other [5, 9, 10], or appearance them in
specific collocations or lexico-syntactic patterns [4].
Contemporary corpus-based approaches exploit a large

! labinform.ru/ruthes/index.htm



or hundreds of thousands of user
reviews as in [6].

Dictionary-based = methods  utilize  available
electronic dictionaries and thesauri and usually begin
their work from a set of seed words. In [3]
SentiWordNet resource is described. It is the result of
the automatic annotation of all the synsets of WordNet
where each synset is associated to three numerical
scores that indicate how positive, negative, and neutral
the terms contained in the synset are. Different senses of
the same word may thus have different opinion-related
properties.

In [8] authors study semi-supervised approaches to
label the polarity of words in a graph of lexical relations
such as WordNet. They apply several methods: MinCut,
Randomized MinCut, Label Propagation algorithm,
described in [11], and show that Label Propagation
algorithm achieves the best results. These and similar
graph-based algorithms are also utilized in corpus-based
approaches to sentiment lexicon extraction [4, 9].

In many studies domain-specific sentiment lexicons
are created with corpus-based approaches using various
types of propagation from a seed set of words, usually a
general sentiment lexicon [6]. An important problem of
such approaches is to determine an appropriate seed
lexicon, which can depend on the domain.

In our study we create a domain-specific sentiment
lexicon from medium-size datasets using multiple
features of words and several collections without any
co-occurrences between words. Then we improve an
initial sentiment lexicon using sentiment labeling of the
thesaurus concepts in a specific domain practically
without pre-determined seed words. We use only two
fixed seed opinionated words (bad, good), other
potential sentiment words are obtained automatically
from a ranked list of a sentiment lexicon (words ordered
by the probability of their sentiment orientation)
extracted from domain-specific collections.

3 RuThes Linguistic Ontology

In our study we use RuThes Thesaurus of Russian
language. RuThes is a linguistic ontology for natural
language processing, i.e. an ontology, where the
majority of concepts are introduced on the basis of
actual language expressions. For a long time RuThes
has been manually developed within various NLP and
information-retrieval projects, and now it is available
for public use. The publicly available version of RuThes
contains around 100 thousand Russian words and
expressions [7].

If compared to WordNet-style resources RuThes is
organized as a united semantic net where different parts
of speech (nouns, verbs, adjectives) can be text entries
of the same concepts. Each concept has a unique
unambiguous name. Concepts can be connected with
several types of conceptual relations. In addition,
RuThes includes a lot of multiword expressions useful
for applications and terms of so-called Sociopolitical
domain — a broad domain of contemporary social
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relations, which includes terms from political,
economic, military, sports and other fields [7].

Ambiguous words in RuThes are described similar
to WordNet-style resources through attachment to
several concepts. For example, in the current version of
RuThes word npecnsuii is attached to three concepts:

o [IPECHAA BO/IA (fresh water);

e [IPECHBIH, FE3BKYCHbIH (tasteless, bland in
taste);

e [IPECHBIH (HEMHTEPECHAIH) (uninteresting).

The first concept is neutral and not relevant to the
movie domain. The second concept is negative but also
irrelevant to the domain. Last concept is negative and
relevant to the domain.

4 Extraction of Sentiment Lexicons

In this section an algorithm for extraction of
sentiment words in a specific domain is described. The
results of this algorithm are refined using the iterative
procedure on the basis of RuThes thesaurus to obtain a
high quality domain-specific sentiment lexicon.

Such a method is applied to four other domains
without additional manual labeling and the results are
combined in a sentiment lexicon in a generalized
product domain ProductSentiRus+.

Table 1. Domain-specific collection statistics

Domain Reviews Descriptions
Movies 28,773 17, 680
Books 23, 883 22,321
Games 7,928 1, 853
Digital Cameras 10, 208 920
Mobile Phones 30, 620 890

4.1 Extraction of domain-specific sentiment lexicon
based on multiple features

At the first stage sentiment words are extracted with
a corpus-based method utilizing a trained machine-
learning model applied to several domain-specific text
collections.

The first domain-specific collection (with high
concentration of sentiment words) is a collection of user
reviews in the domain (review collection) with numeric
scores specified by their authors. In these experiments
collections were gathered from the online services
imhonet.ru and market.yandex.ru in five domains:
movies, books, computer games, mobile phones and
digital cameras. The second domain-specific collection
(with low concentration of sentiment words) is a text
collection of object descriptions (e.g. plots for movies).
The overall collection statistics can be found in Table 1.

Another contrast corpus was a collection of two million
news documents. Such a collection is useful for correct
classification of general neutral words frequent in news.

Using such collections the feature representation is
calculated for each word. The set of features includes
the following feature types [1]:



¢ Frequency-based: collection frequency,
document frequency, frequency of capitalized words,
frequency of co-occurrence with polarity shifters (no,
not), TFIDF;

e Score-based: deviation from the average score,
word score variance, sentiment category likelihood for
each (word, category) pair;

e Linguistic: Four binary features indicating the
word part of speech, two binary features reflecting POS
ambiguity, predefined list of prefixes of a word.

To train supervised machine learning algorithms, all
words with the frequency greater than three in the
movie review collection were labeled manually by two
assessors. If there was a disagreement about the
sentiment of a specific word, the collective judgment
after discussion was used as the final ground truth. As a
result of the assessment procedure the list of 4079
sentiment words was obtained. The best quality of
classification using labeled data was shown by the
ensemble of three classifiers: Logistic Regression,
LogitBoost and Random Forest from WEKA
programming package.

The result of this corpus-based method is a ranked
list of domain-specific words ordered by the probability
of their sentiment orientation — further sentiment
weights. The algorithm boosts sentiment words to have
high weights (to be closer to the beginning of the list)
and neutral words to have low weights.

So in the movie domain in the list of more than 18
thousand words the following words are located in the
first positions:

mpozamenvhor (affective), omcemon (trash), guens
(crap), OMEpamumesnsHo (disgustingly),
nocpeocmeennwiii  (satisfactory),  mpeockazyemoiii
(predictable), zro6umsii (loved).

Word ammocghepnoiii (atmospheric) takes 830th,
high-opinionated position in the list.

Evident sentiment adjectives of the movie domain
npecnviii and Oessxycnoiii (both are translated into
English as tasteless) take even higher opinionated
positions: 139th and 193th . But their noun derivations
npecrocmo, bezexycue, besgkycrocms, and 6e38xycuya
are  less  successful.  Ilpechocms,  Oesexycue,
bezsxychocms, are absent from the list because of low
frequency; Oessxycuya takes 1515th place in the list. So
thesaurus-based improvements may be quite possible.

The obtained model was applied to four other
domains (books, games, digital cameras, mobile
phones) without any additional manual efforts. The
quality of extracted sentiment lexicons was measured
using precision measures and presented in the Baseline
columns of Table 2.

4.2 Refinement of domain-sentiment sentiment

lexicons using RuThes thesaurus

To increase the quality of extracted sentiment
lexicons we refine them with general thesaurus for
Russian language RuThes [7]. The input of the
refinement algorithm is a ranked sentiment list obtained
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with the model described in the previous subsection;
however, a similar input can be also generated with
other methods.

Table 2. Precision of the domain-specific lexicons at
levels 100 and 1000 first words in the sentiment lists

Domain Baseline | +RuThes Baseline | +RuThes
P@100, %| P@100, % [P@1000, %|P@1000, %

Movie 99 100 81.5 85.5

Books 99 100 86.0 86.2

Games 97 100 72.2 73.1

Digital | ¢ 92 658 | 663

Cameras

Mobile | ¢ 97 732 | 786

Phones

General

Product 100 100 90.5 95.2

Domain

Words from the ranked sentiment list are quite
different relative to RuThes descriptions. Some words
are not described in RuThes, e.g. three of the most
probable sentiment words in the movie domain are
absent in RuThes, others are mentioned in text
collections exactly in the same senses as described in
RuThes, the thirds (e.g. atmospheric) are described in
RuThes but have an additional (or the other) sentiment
polarity. So we should try to correct the word order in
the sentiment list carefully applying RuThes
descriptions.

The main idea of the lexicon refinement is to label
conceptual subgraphs of the thesaurus network as
sentiment or neutral and use this labeling to reorder the
initial sentiment list. This process in contrast to such a
method as Label Propagation [8, 11] should be also
regulated with previously obtained sentiment weights of
words.

Let us denote a domain-specific lexicon with Wp
where all words are ordered by their sentiment weights
(sw). Initially the algorithm forms two sets of thesaurus
concepts using words from the both sides of the list Wp:
Ls — concepts supposed to be opinionated, L, — neutral
concepts. With this aim the initial average sentiment
weights csw for all concepts containing words from Wp
are calculated. Then the algorithm adds to Lg concepts
with the high average weight (csws > 0.85) and also two
pre-defined concepts, corresponding to senses of words
bad and good.

Concepts with the low average weight (csw, < 0.05)
are added to the set of neutral concepts L,, which
formed without any pre-defined concepts. The

thresholds for csws and csw, are obtained from
experiments.
Further, every set (Ls and L,) is iteratively

augmented with concepts using two conditions: the
average sentiment weight threshold and the number of
direct thesaurus relations to the existing sets. Formally,
Ls and L, are calculated as shown in Algorithm 1
listing. The algorithm uses also the following additional
notation:



— Adj (L) is a set of direct-link neighbor concepts to
set of concepts L;

— nlink (C, L) is a function returning the number of
direct thesaurus relations between concept C and set L.

In the last step sw weights of all words
corresponding to L concepts are modified by
multiplying them by factor k; (k; > 1) and all words
corresponding to L, are multiplied by factor kj
(0 <k, < 1). The resulting list is reordered by weight.

Low-frequent words (with the frequency less than 3)
of the source domain collection are absent in the initial
ranked sentiment list and therefore do not have any
sentiment weights. The initial sentiment weights of such
words are calculated as the average sentiment weights
of concepts they related to. The weights of these
concepts, in turn, are calculated from other, more
frequent synonyms or from average weights of neighbor
concepts in the labeling process.

Algorithm 1. Weights+Relations

Input: concept list with sentiment
weights csw
Output: Lg, L,

Ls = {Cbad> Cgood} 'Y Chighs Chigh={Ci:
csw(C;)>0.85},
Ln = LnYUCiows Ciow = {Ci: csw(C;)<0.05}%
6 = 0.1, Nlink = 3, Ls_jter = Ls, L
= L,
while 6<0.6

for C € Adj(Ls)
if nlink(C, Lg) > Nlink &&
csw(C)>0.7-6
then Include(C,Ls);

n_iter

end

for C e Adj(Ly)
if nlink(C, L,) > Nlink && csw(C)<

S]
then Include(C,L,);
end
if I—n == I—n_iter && I—s == Ls_iter
then Nlink = Nlink-1;
if Nlink == 0
then 6 = 6 + 0.05, Nlink = 3;
Ln = Lo_iter> Ls = Ls_iter
end

All parameters of the algorithm are tuned in the
movie domain and then applied to four other domains.
The quality of domain specific sentiment word lists can
be found in Table 2 in RuThes column.

After application of this algorithm in the movie
domain our example words mpecuswiti, npecrocms,
be3zsxycHblll, npechocms, bezsxkycuya have the following
places in the generated sentiment list: npecuwii — 81,
npecthocms — 86, Oezexycuuii — 115, bezexychocmv —
172, bezexycue — 173, bezsxycuya — 943.

The words related to the neutral sense of word
npecnviii — IIPECHAA BOJIA (fresh water) preserved
their very low positions in the sentiment list: 6oda
(water) — 23059, aiic6epe (iceberg) — 26124.
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5 Improvement of General Sentiment
Lexicon Using RuThes Thesaurus

Integrating sentiment lexicons from various product-
oriented domains it is possible to create a general
sentiment lexicon in the broad domain of products and
services. Such a lexicon for Russian was described in
[1], it was called ProductSentiRus>.

In that paper the lexicons of five domains were
summed up using a formula intended to boost words
that occur in many different domains and have high
weights in each of them.

Thus, for combining multiple weighted word lists
the following formula was used:

1
> =1
deD D‘
where D — is the domain set with five domains, d is the
sentiment word list for a particular domain and d‘ is the

R(w) = max( prob, (w)) _ PO (W)j,

|

total number of words in this list. Functions prob, (w)

and pos,(w) are the sentiment probability and position

of the word in the listd. Precision@1000 of
ProductSentiRus was reported as 90.5%. Similar
combination of improved sentiment lexicons in the new

resource (ProductSentiRus+) yields 95.2% in terms of
Precision@1000 (Table 2).

We took 5000 of the most probable sentiment words
of ProductSentiRus+ lexicon for further work (the same
amount as in a previous version) and evaluated it in the
tweet subjectivity classification task.

The evaluation is based on TEST data set described
in [10], which include two thousand tweets in Russian.
We assumed that ProductSentiRus+ comprises
sentiment units of Internet language. A tweet was
classified as subjective if it contained at least one word
from the lexicon. Table 3 demonstrates that such a
generalized lexicon can be useful also in tweet
subjectivity analysis.

Table 3. Quality of tweet subjective classification

Lexicon P R F subj
Twitter-based lexicon from| 3 61.0
(Volkova, 2013) )
ProductSentiRus B B 61.0
(data from Volkova, 2013) )
ProductSentiRus+ 58.5 | 84.7 69.2
6 Conclusion

In this paper we described a combined approach to
extraction of domain-specific sentiment lexicons. At
first, an initial version of a domain-specific lexicon is
obtained by application of a supervised model. At the
second stage, the ordered list of sentiment words is
refined wusing information described in RuThes

% http://www.cir.ru/SentiLexicon/ProductSentiRus.txt



thesaurus of Russian language, which was lately
published.

This combined model is applied to several domains
and at last domain-specific sentiment lists are united to
create a sentiment word list in the generalized domain
of products — ProductSentiRus+, which is an improved
version of the only published Russian sentiment lexicon
and will be also publicly available. The proposed
approach can be applied to other languages and can
utilize other thesauri.
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CeTb ecTeCTBEHHBIX HEPAPXUIl TEPMHUHOB HOBOCTHBIX
TEKCTOB N0 coObITUSAIM «EBpoMaiiiana»

© JI. B. Jlangp

YKpaunsl,

HTVY «KueBcknii NOIUTEXHUYECKUI UHCTUTYT»,

Kues, Ykpauna
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AHHOTAIUA

OnuceiBaeTcs METOIWKA TIOCTPOCHHUS CETeH
Hepapxuil TEPMUHOB HAa OCHOBE TEMaTHYECKUX
MacCHBOB HOBOCTHBIX coobmienuit. [loctpoensl
U WCCIICIOBAHBI TAKKHE CETH, CHOPMHUPOBAHHBIC
Ha OCHOBE AaBTOMAaTHYECKOH  00pabOTKH
MOJIHBIX TEKCTOB COOOIIEHMH O COOBITHSIX,
cBsi3aHHBIX ¢ «EBpomaiinanom» B Kuese.

1 ITocTanoBKa npodemMbl

ITocTpoeHue GONBIION TEMAaTHYECKOW OHTOJIOTUH —

CIIOKHAasE W 3arparHas npoOiiema. OrpenerseHHbIM
3TarmoM pa3pabOTKH OOIIMX OHTOJIOTHH  SIBJIACTCS
(hopmupoBanue CJIOBapHBIX HOMEHKJIATYpP,
TEPMHUHOJIOTMYECKUX  OHTOJOTHH. D¢ dexTrBHBII

AaBTOMAaTHYECKUH OTOOp OTHENBHBIX TEPMUHOB JUIA
TaKMX KOHCTPYKIMII Ha OCHOBAHUHM HEPa3MEUCHHBIX
TEeKCTOBBIX MAaCCHBOB — HE peEIICHHas OKOHYATEIHEHO
3amada [5, 6]. IIpobGmema ABTOMATHYECKOTO
YCTaHOBJICHHS CBS3CH, IOCTPOCHUS CETeH W3 TaKHX
TEPMHHOB TaKXKe 0 CHX MO OCTAETCSI OTKPBITOH.

Jpyro#i BaxHOW 3amauell sBisiercss (opmaibHas
OLIEHKa BCIUIECKA HOBBIX TE€M B HH(MOPMAIIMOHHBIX
MTOTOKAX, H, COOTBETCTBEHHO, TEPMHUHOB,
MapKupyommx 3Td  Tembl. CerogHs  JIMHTBICT,
paboTaronii ¢ HOBOCTHBIMH TEKCTaMH, HE MOXET HE
3aMHTEPECOBATHCS CIIEIU(PHUKON Pa3HBIX COBPEMEHHBIX
cermeHtoB (cpe3oB) mo maHHeiM CMU, mOTOKOB
HOBOCTHBIX cooOmienuii [4, 8]. B uactHoM ciyuae, 1mo
TEPMUHaAM-MapKe€paM MOXHO ITOHHMMAaTb COOTBETCTBHC
OTJICTIbHBIX HOBOCTHBIX CIOXKETOB TEMAaTHKaM LEJbIX
MH(OPMALMOHHBIX TTOTOKOB, OLIEHMBAsl HCIOJIb3YEMYIO
B HHX JICKCHUKY.

Hwke onmcanbl mnoaxoasl K  (QOPMHUPOBaHHIO
TEPMHUHOJIOTHYECKOW  OCHOBBI  IICTIOYKH  COOBITHIA,
OTpakaeMbIX B COOOIIEHUsAX 3MeKTpoHHbIX CMMU, a
TaK)K€ OTACIbHBIX CIOKETOB TEMAaTUYECKUX HOBOCTEH 3a

Tpyast 16-ii Bcepoccmiickoii Hay4yHO#l KoH(pepeHIUH
«JIEeKTPOHHBbIE OMOJMOTEKH: MEePCIEeKTUBHBIE METOAbI U
TEXHOJIOTHH, JIEKTPOHHbIe KoJutekmum» — RCDL-2014,
Hy6na, Poccusi, 13-16 oxrsiops 2014 r.

© A. A. CHapckuit
HuctutyT npobiem peructpanuu nHGpopmannu HAH

asnarskii@gmail.com
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ONpENEICHHbIE BPEMEHHBIE IEPUOABI, a TaKkKe
(¢opMHpOBaHHE Ha OCHOBAHUHM HEKOTOPHIX TPHHIUIIOB
SI3BIKOBOM  CeTH W3  OTOOpPAaHHBIX  TEPMHHOB.
CooTBeTcTBHE TEPMHHOJIOTHH OTJENEHOTO
COOBITHITHOTO CIOKETa H  OOImIe  TeMaTH4ecKoit
TepMUHONIOTHH (WM~ TEPMHHOJOTHH  IIETIOYKH
CBSI3aHHBIX COOBITHIT) MOMHO pacCMaTpuBaTh Kak
(dopManbHBIl  KpUTEpPUH  PENICBAHTHOCTH  JIAHHOTO
COOBITHS W paccMaTpuBacMoOi TeMaTHKH (IEMOYKH
COOBITHIA).

[IpenBapuTensHbIe ATABl POPMHUPOBAHUS S3BIKOBOM

CETH, CBS3aHHOM C IICMMOYKOM B3aMMOCBSA3aHHBIX
COOBITHH, BKIIFOYAIOT TAKKE ILIATH.
1. Haxoxnenne pEIIleBaHTHBIX TEMATHKE

cooleHnii — (GopMHUpOBaHUE KOPIyca TEeMATHYECKUX

HOBOCTHBIX COOOIIEHNN.
2. Ompenenenue

COOOIIEHUIH.

JVUHAMHUKH TEMATHYCCKUX

3. Onpenenenne KpPUTHYECKHX TOYeK (daT) B
JMHAMHUKE TEMATHYCCKUX COOOIICHHUI.

4. Omnpenenenne 00BEKTOB

(TepMHUHOB).

MOHHUTOPHWHIa

PaccmoTtpum ux Gostee opoOHoO.

2 ®opMHUPOBAHHE KOPITYyCAa TeMATHYECKHX
HOBOCTHBIX COOOILIICHMIA

Ha mepBoM orame  BBIOMpaeTcs  MCXOMHBIN
TEeKCTOBBI ~ KOpIYC, B  KadecTBe  KOTOPOTO
paccMaTpuBarOTCsi HOBOCTHBIE COOOLICHHS 110 TEMaTHKe
npotuBocTosuuii B Kuese B 2013-2014 rr., cBA3aHHBIX
¢ Tak HaspiBaeMbIM «EBpomaiinanom». [lns orbopa u
MOCJICAYIONIETO aHalunu3a TEMaTHYECKHX COOOIIeHUH
OblIa KCIONBb30BaHA CHCTEMa KOHTEHT-MOHHTOPHHIA
InfoStream [3]. [nst HaxoXAEHHS PEJIEBAHTHBIX
TEeMaTHKe HOBOCTHBIX COOOLICHHH OBLT COCTaBJIeH
3a1poc:

(maioan|espomaiioan)&(usouen|paszon|uumypm|

oepxym|monomos|mumywx|nozué)&lang.RUS,
no kKotopomy B mnepuox ¢ HosOps 2013 r. mo mapt
2014 r. obuto HaiineHo cBbimie 200 THICSY HOBOCTHBIX
coobuieHuii Ha BeO-caiirax PyHera (puc. 1).



AKTMBHAA 6a3a QaHHBIX:
= CucTemMa UHTerpaLvn UHTEepHET-PecypcoB

InfoStream
i oon 5] ouen Online
e =
e .
@ MomMoLLs u,/ KatuHeT & MICTOUHNKK d CTaTHCTHES "__} HoBOCTH NpoekTa
. : 4= Heit i &
(maiigan|espomaiinaH) &(n3buen|pasroH|wrypm|GepryT|MonoTos| TuTywk|norud)&lang. RUS [“’J ikl ] [ Auﬂw“] [ Aaup,mec-r] g
- Hsbik 2anpocos
Mepuoa: | Opyroi |« DYGpaTb ayanun ] Mopdronorna [ qum_rb] [ Cosmm] [ pra— Npimepsi

OT: /201311 | Oo: | 201403

¥ & (MaigaH | eBpoMaiigaH) & (MabueH | paaroH | WTypM | GepkyT | MONOTOB | TUTYLLK | NOrk6) & pyccKuin A3bIK

HalaeHo AokyMeHTOB - 217828, cTpaHuua 1 13 14522
| CTatucTika cnos: ~ H‘-. Ho0asnTe KaHan
$ MAWOAH - 17339588, EBPOMAWOAH - 560070, MSEWEH - 09146, PASITOH - 147379, WUTYPM - 267137

1. MongoBa HakaHyHe BbIOGOPOB: COK3HAaA MHTErpauna unu YKpamHCKUn BapuaHt NHopMaLMOHHEIA NopTpeT
XaiiBen 2014.03.31 23:41 i
[+, NMapnamenT PecnyBnikn Mongosa SHEC MIMEHEHNA B AeliCTEYIOLIEE 3AKOHOLATENsCTEO, COMMACHO KOTOPHIM Ha
MECTHbIE pelepeHayMel OyAeT 3anpeLeHo BeIHOCUTE BHELIHE- W BHYTRPUNONWTMYECkME BONpOCEl PyGpMKM (33)
[Oyanu - Noxo#ne AokYMEHTEl - OpuriHan

YTOYHWUTE 3anpoc

Aszeikn (1)

2. PeBONMOUWOHHBIN War B... pe3epBaluio
OpHa PoauHa  2014.03.31 25:40
OraunTpuin NALO - Xopowo, 4orosopunuce. MrpaiTe, ToNsKo noiTe: "B NamATs CurkaMyHa Nasapesnya v cecTpy NecTo4HUKM (30)
erc 3 KnwuHesa". My3elKaHTel No curHany MaHn Haq4uHaKT Urpate 1 NeTs: "BesspemenHo, 0esBpeneHHo v

CTpaHkl MCTOYHUKOB (19)

Puc. 1. ITouckoBsrit uarepdeiic cucremsr InfoStream

¢k MoHATMA B gUHaMuKe :
+ (mangaH | eBpomaingaH) & (M36ueH | pasroH | WTypm | GepKyT | TUTYLIK | norud) & pycckui A3bIK
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5000
4000 X I
3000
2000

1000 - S

2013.11.01 20131111 2013121 2013.12.01 20131211 2013121 2013123 2014.01.10 2014.01.20 2014.01.30 2014.02.09 2014.02.19

Puc. 2. luraMuka KOIMYECTBA Iy OIHKAIUH 0 3a1pocy

OINpEJCNINTh, HalpUMep, BH3YaJIbHO MO TIpaduKy,

3 OnpenereHne AMHAMAKH TEMATHYECKHX NpEeJCTaBIEHHOMY Ha puc. 3. Bmecte ¢  TeM,

COoOOIIEeHnii CYILIECTBYIOT HECKOJIBKO HAYYHO-000CHOBaHHBIX
. METOJIMK, OJTHA W3 KOTOpPHIX Oasupyercs Ha BeEHBIET-
Pexxum «JI[MHaMHKa COOBITHI» CHUCTEMbl KOHTEHT- anamse [2]. B paGore [3] mnokasaHo, uTo BeiiBieT

MOHHTOPHHIa  TIO3BOJISICT  MOJYYUTh  JAHHBIC O
KOJIMYECTBE MyOJIMKAUMK MO 33aJaHHOMY 3ampocy 3a
YKa3aHHBIH MOPOMEXKYTOK BpEMEHH. OTH JaHHBIC
otobpaxaroTcs B Buie rpaduka (puc. 2).

«MEKCHUKAHCKas MUIsNa» Hauboliee TOYHO OTpaXkaeT
JUHAMUKY WH()OPMAIMOHHBIX OMNEpalui, pe3yJIbTaThl
NpUMEHEHHsI JTOr0 BelBIleTa MpPUBEICHBI Ha puc. 4,
Onmaromapsi uemy BbiOpansl Tpu garel (2013.11.30,
[Nocne 3Toro gaHHBIe BPEMEHHOW TMHAMUKH 32 KaXK/IbIe 2014.01.22, 2014.02.19), COOTBETCTBYIOIIHE
CYTKH HOPMHPYIOTCS, T.€. (JOPMHpPYETCsl BPEMEHHOH psil,  KPUTHYIECKMM TOYKAM HCCIIETyEeMOro mporiecca.
Coz[epmanmﬁ OTHOCUTCJIBHBIC 3HA4YCHUA, PpaBHBIC
OTHOLIEHHIO KOJMYECTBA TEMATUYECKHX COOOIIEHHH K 5 Bl)lﬁop 00beKTOB MOHMTOPHHI A
olieMy MOTOKy cooOuieHuid 3a cytku (puc. 3). D10, B
YaCTHOCTH, TMO3BOJSICT W30ABUTBCS OT  HENENbHOW
MEPHOMYHOCTH B KOMYECTBE TEMATUYCCKHUX Ty OTUKALIHI.
3areM NPOMCXOIUT MEPeXoA K MPOLEAype ONpEAeICHHS
KPUTHYECKHX TOYEK B TAHHOM BPEMCHHOM DALY .

IMocne ompeneneHuss KPUTHYIESCKAX TOYEK BO
BPEMEHHOM pSIy C IOMOINBI0 CHCTEMBI KOHTEHT-
MOHHUTOPHHTA BHITIOJNHACTCS TOCTPOCHUE OCHOBHBIX
CIOXETHBIX IETI0YEK M3 COOOIIEHUH, COOTBETCTBYIOMINX
3ampocy 3a BBIOpaHHBIC JATHI, KOTOPHIC OIPECIISTIOT

4 Onpejesienne KPUTHYECKHX TOYEK OCHOBHBIC COOBITHSI 32 YKa3aHHbIE OaThl (pHc. 5).
st mocienyromero aHanm3a OTOMpaeTCsl TpH
MaccMBa  COOOLICHHH,  COOTBETCTBYIOLUIUE  TpEM
Kpurtnueckue TOYKM Kak JIOKAIbHbIE MAaKCHMyMbl — BBIODaHHBIM  JlaTaM, OCOOCHHOCTH  JIGKCHYECKOrO
BPEMCHHOI0 psjaa JIUHAMHUKA ny6_]1[/11<au1/[171 MOXXHO COCTaBa KOTOPBIX ABJIAIOTCS 00BEKTAMH MOHUTOPHHIA.

B IMHAMHMKE COOOIeHMIA
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A [ B [ ¢ [ o | E | F |

|1 Data Bcero | MoHATHEe

|2 | 01112013 84687 30 0.000354

|3 | 02112013 31369 18 0.000574

| 4] 03112013 27201 12 0.00044

| 5 | 04112013 64836 28 0.000432

| 6 | 05112013 88322 32 0.000362

7| 06.11.2013 89133 68 0.000763

| & | 07.11.2013 86815 35 0.000403

| 9| 08.11.2013

| 10| 09.11.2013 0.25

|11 10.11.2013

12 11.11.2013

[13] 12.11.2013 0.27

|14 | 13.11.2013

| 15 14.11.2013 0.15 A

| 16| 15.11.2013

|17 16.11.2013 01 1

| 18| 17.11.2013

| 19| 18.11.2013

| 20] 19.11.2013 0.05 1

|21 20.11.2013 N

| 22 | 21.11.2013 0 T : T T T T T T T T T T :
sl PR RS 1 10 19 28 37 46 55 64 73 82 91 100 109 118 127 136 145
| 24| 23.11.2013

| 25 | 24 11.2013 STUTD 733 U UZ3038

| 26 | 25112013 89685 2721 0.030272

Puc. 3. HopmupoBaHHas AuHAMHKA TEMAaTHICCKHUX MTyOTHKAIIMN
Analyzed Signal (length = 151}

02F T T T T T —
D15 |-

01k
005 |- | :

20 40 60 80
Ca.b Coeficients - Coloration mode

100 120 140
- init + by scale + abs

I 7

Scale of colors fram MIN to MAX
Coefficients Line - Ca.b  for scale a = 32 (frequency = 0.008)

Puc. 4. BeliBieT-cieKTorpaMMbl HCCIIEAYEMOTO BPEMEHHOTO psijia

2013.11.30: Pa3ron n1eMOHCTPAHTOB HAa

Maiigane

1. A3apoB cyuTaeT pa3roH gemoHcTpaHTos Ha MaingaHe B Knese

npoeokKauuen

MpeMeep-MUHHCTE Yipankel Hukenal AJapos cYMTaeT pawoH JeMOMCTRAHToB Ha Madgawe
HezanexHoCTH B KieBe npoBokaunen n ofelasT 4To CHTYaUMA GyAeT TWwaTensHeM ofpaiom
paccnegosada O0 aToMm YHWAH coofmn npecc-CekpeTaps NPeMbep-MUHMHCTPa BuTanui
NyksaHeHko. “TICIMUNA NPEMbEPA 3AKMKMAETCR B TOM. YTC HeoGXOJMMO NPOBECTH B CKaTHe
CPOKM TWaTensHoe i o6BeKTHEHDE PacCneqoBaHite, W ANA 3TOC CO3QaHa ONEPATHEHO-

2013.11.30 14:52 NeTepo yyacTHUKCE EBROMaNLAHE roCTHTANNINPoEaHE W3
LUeB4eHKOBCKOND PAioTAeNa MUMHUMK Studicinfe
236

2013.11.30 23:53 FAyKosu4 Npukazan MennpoxypaType HakazaTe BHHOBHEIX B DAIroHe
Eepomainana Kopalience nido

2014.01.22: IlItyp™m Ha ya. I pymeBckoro

B uentp Knesa ctArnBaror OpoHeTeXHNKY

KWEE, 22 AHBapR. B ueHTpe Kiesa COCPE0Ta4NBAKITCA KPYMHbIe CHAbl GONLUOB BHYTPEHHUX
BONCK MBI, M3BeCTHO, 4TO K cTaguoHy "duxamo”, e cofpanite npoTecTyiowme, npuduin BTP
JHAYMTENLHOE KOMWYECTBO CWMOBHKOB CTOAT PRAOAMM, NPUEDLIBLINCH WMTAMK. NEPEropoaHE
ynuyy Tpywesckoro, nepegaeT “ViHTepgakc-Ykpauna®™ 22 AHBApA 8 Kuese NpoM3OWNN
O¥EpEaHEe CTONKHOBEHHA PAAHKANLHON ONNOINLMKM € MUNHLMER

2014.01.22 13:11 "BepryT" pazordan npoTec Tyrowi: Ha TPYWeBsckoro: B ueHTpe Kiega
Apari Maspen
479

2014.01.22 23:58 B Huege ofbABNEHa 383KyaUNA NmAl-Nane

2014.02.19: IlITypM npaBHTeJbCTBEHHOTO KBapTaJa

KposaBas Ho4b B Kuese: cMoxeT nu AHYKOBWUY yaepKaTh

BnacTe?

CHTYALIMIO Ha YKDEWHE B MHTEPBSI0 WA " (haKc” OLEHIBAIOT BEAYWNE YKDENHHIKUE IKCNEPTHI
NOYEMY YHPAMHA HE W3PAMME? MumyBwen Houstd B CTORWUE Kuesa BANOTERyWAs Apama
nepewna B Tparegud B GOAX MeKIy CHNCSHKAMK W CTOROHHMEAMU Maigasa normdnn no
MEHBWEI MEpe 36 YeNoBEK, U2 KOTOPEN 25 - aKTURNC TR ONNO3MUMM, 3 11 - MHTHUWOHEPE

2014.02.19 14:51 (1P 1t ONNCIMLNA TOTOBE NPOBECTH IKCTPEHHOE JACERAHUE NAPNAMEHTA
HOBOCTH Bigmirinet
543

2014.02.19 23:59 Y¥pauHa Ha KPaK NPCNACcTH M B TRAaYPe ExegHesHik

Puc. 5. OCHOBHEIE CIOJKETHEIC ICIIOYKH 3a BBI6paHHI>Ie JaThbl
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[penBapurtensHas  00paboTKa  OTOOpPAHHBIX
TEKCTOBBIX MAaCCHBOB IPEyCMaTpUBACT BbIJICIICHNE
(parMeHTOB  TEKCTOB  (OTHCIBHBIX  COOOINCHHI,

a03alleB, MPEIOKCHHU, CIIOB, OHUIpaMM, TPUTpaMM),
HUCKIIFOYECHHUE HETCKCTOBBIX CHMBOJIOB, OTCCUYCHUEC
(hJICKTHBHBIX OKOHYAHHI — CTCMMMHT .

Janee KaxIoMy OTHCIBHOMY TepMy M3 TEKCTa
(cmoBy, OwWrpaMme WIM TPHUTPaMME) CTaBHTCS B
COOTBETCTBHE OLICHKA €T0 «IMCKPUMUHAHTHAS CHIIa»,
a umenHo TFIDF, koropas B KaHOHHMYECKOM BHIIE
paBHa IPOM3BEINCHUIO YaCTOTHl COOTBETCTBYIOLIETO
tepmuna (Term Frequency) B ¢parmeHTe Tekcra Ha
JIBOMYHBIA Jlorapud™m OT BEJIMYMHBI, OOpaTHOH K
KOJIMUeCTBY ()parMeHTOB TEKCTa, B KOTOPBIX O3TOT
tepm Berpermncs (Inverse Document Frequency)
[14].

6 CeTb ecTeCTBEHHBIX HepapXuii
TEPMHHOB

Cetp ectectBenHoO# uepapxuu tepmutos (CEUT)
Oasupyercs Ha pa3pabOTaHHOW paHEee aBTOPaMHU
JAHHOTO  JIOKJaJa  METOAOJIOTHH  BBISBICHUS
MH(QOPMAMOHHO-3HAYNMBIX ~ DJIEMEHTOB  TEKCTa,
OMOPHBIX CNIOBax W cioBocoueranuit [10, 12].
Hcnonb30BaHue  TakUX  JJIEMEHTOB  MO3BOJISIET
(hopmupoBaTh ceTeBbie HHPOPMAIIMOHHBIE TOPTPETHI,
OXBaTBHIBaTh OTHCNBHBIC OONacTH 3HaHWHA. OmOpHBIE
CJIOBA U CJIOBOCOYETAHHMs KaK MPABHJIIO BBIOUPAIOTCS C
YYETOM TaKOTO MX CBOWCTBA, KaK NUCKPHUMHHAHTHAS
cuiia. Bmecte ¢ TeM, OHOrO 3TOr0 CBOICTBA 4YACTO
OKa3bIBaeTCsl  HENOCTaTOYHO Uil IOCTPOCHUS
TEPMUHOJIOTUYECKUX OHToJoruid. MHornma cioBa ¢
HUA3KOM JUCKPUMHUHAHTHOW CWJIOH, B YacCTHOCTH,
Hauboee  YacTOTHBIE CJIOBAa W3  BBIOpaHHOM
npenMeTHOW obnactu (HampuMmep, cioBa «YKpanHay,

«Maiigan», «IIporect» B KOpmyce HOBOCTHBIX
cooOImeHni O COOBITHAX, CBA3aHHBIX C TaK
Ha3bIBAEMbIM «EBpomaiizanoM» B Kuege)

OKa3bIBAIOTCSl BAXKHEWINUMHU JUIA 33Jad, KOTOpBIC
paccMaTpuBaeTcs HUXe.

®dopMUpOBaHNE CETH ECTECTBEHHBIX Hepapxuil
TEPMHUHOB 0a3upyercsi Ha KOHTEHTE TEKCTOBBIX
KOPIYCOB BBIOPaHHOM /I aHAJIN3a HaNpaBIEHHOCTH.
«EcTecTBEHHOCTE» B 3TOM Cilydae MOHHUMAETCS Kak
O0TKa3 mpu (OPMHUPOBAHMH CETH OT CIELHATBHBIX
METOJIOB CMBICJIOBOTO aHAJIM3a, B TOM 4HCIIE, pa3dopa
MIPEAJIOKEHUI 10 YacTsIM pedyd. Bce cBsizu B Takoi
CCTH OIIPEACIAIOTCA €CTCCTBCHHBIM B3aNMHBIM
PACIIONIOKEHHEM CJIOB M CIOBOCOYETaHUH, KOTOpbIE
OKCTPAarupyroTcs W3  TEKCTOB  CTAaTUCTHYECKH
3HAUYUMBIX 00beMOB. CeTh eCTEeCTBEHHBIX HepapXuil
TEPMHUHOB, CO3/[aBaeMasi TIOJIHOCTHIO aBTOMATHUYECKH,
MOXET  paccMaTpuBaTbcsi  Kak  OCHOBa IS
JIATbHEHINIET0 aBTOMAaTH3UPOBAHHOTO (DOPMHUPOBAHMS
TEPMHUHOJIOTHYECKOH  OHTOJNOTMM €  YYacTHEM
JKCHepToB.  Metommka  (OPMHPOBAHUS ~ CETH
€CTECTBEHHBIX  HEpapXWil  TEPMHHOB,  KOTOpas
paccmarpuBaeTcsi B 3TOM paboTe, MpeaycMaTpUBaeT
(opMupoBaHHEe KOMIAKTU(HUIMPOBAHHOTO Trpada
ropusonTanbHoi Buaumoctd (CHVG), pacyer HOBBIX
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BCCOBBIX 3HAYCHHI CJIOB, OMIpaMM W TPHUTpamM, a
TakkKe HemocpeactBeHHoe moctpoenne CEUT
(coenuHeHre y3II0B CBSI3SIMH BKIFOUCHHSI») W €€
orobpaxenue [11].

Jnst  TmociemoBaTeNbHOCTEH TEPMHHOB M HX
BecoBhIXx  3HaueHwmit mo  TFIDF  crposrcs
KOMIAKTH(GHUINPOBaHHBIE Tpadbl TOPU30HTAIBHOMN
pugumoctt  (CHVG) w©  BBIMOJNHSAECTCS TIOBTOPHOE
OIpe/ieJICHNE BECOBBIX 3HAUCHHUH CIIOB YK€ II0 3TOMY
anmroputmy [10]. JlanHas mpolieaypa MO3BOJISIET
YUUTBIBATH B ):[aJ'[LHeﬁI.HeM KpoME€ TEpMHHOB C

OomnbIIoN JIMCKPUMHUHAHTHOMN CUJION TaKXe
BBICOKOYACTOTHBIE ~ TEPMHUHBI, KOTOpPBIE  HMEKT
Oonpmoe  3HaueHWe JI  OOMIEW  TEMaTHKHU

TEKCTOBOTO Kopriyca. CeThb CIIOB C HCIIOJIb30BaHHEM
QITOPUTMA TOPU3OHTAITBEHON BUIMMOCTH CTPOUTCS B
Tpu dTama. Ha mepBOM Ha TOPH3OHTANBHOH OCH
OTMeYaeTcsi pPAI  y3J0B, KaKABIH U3 KOTOPBIX
COOTBETCTBYET CJOBaM B IMOPSAAKE IOSBICHUS B
TEKCTe, a M0 BEPTHKAIBHOW OCH OTKJIAIBIBAIOTCS
BecoBble unciennsie orenku (TFIDF). Ha Bropom
JTamne CTPOUTCS TPaJUIIHOHHBIA rpad
ropusoHTanbHON BuauMocTH [13]. s aToro Mexmy
y3JIaMH CYIIECTBYET CBS3b, €CIIM OHHM HAXOJSATCS B
CIOpAMO#l  BHOMMOCTH», T.e. €CIM HX MOXHO
COCAMHUTH TOPH30HTATLHON JMHHEH, HE
nepeceKalollell HHKaKyl JpYryl BEpPTHUKAJIBHYIO
nuHUI0. Ha TpeTheM, 3aKIIOYMTENIHHOM OJTare, CeTbh
KoMnakTuduuupyercs. Bee y3ibl ¢ omHEM U TeM ke
CIIOBOM OOBENMHAIOTCS B OAWH y3eln. Bce cBs3n
TaKMX y3J0B Takke O0ObeOMHAIOTCA.  BaxHo
OTMETHTh, YTO MEXAY JIOOBIMH ABYMS y3JIaMU IIPU
3TOM oOcTaeTcsi He OoJjiee OJIHOM CBA3M — KpaTHbIE
CBSI3W M3BIMAIOTCSA. B KauecTBe BECOBBIX OIEHOK
OTJCNbHBIX CJIOB B JIalbHEWIIEM HCIOJIB3YIOTCS
CTETICHH COOTBETCTByIOIMX UM Yy3imoB B CHVG.
[Tocne sTOTO BCE TEPMHMHBI TEKCTa COPTHPYIOTCS IO
yOBIBaHMIO  PAacCUNTAHHBIX  BECOBBIX  3HAYCHHH
cootBercTByromux y3moB CHVG. [ampHeimemy
aHaNU3y HE IOJUISKAT TEPMUHBI U3 TaK Ha3bIBAEMOI'0
CTON-CJIOBAps,  SBISIIOLIMECS ~ BaKHBIMH  JUIS
CBSI3HOCTH TEKCTa, HO HE Hecylre HHPOPMaUOHHON
Harpy3k#. JTo0, KaK IpaBmiIo, (puKcUpoBaHHBIN HaOOp
ciry)keOHBIX CII0B. Mcronb3yeMblii B paMKax JaHHON
paboOThl CTON-CIOBaph OBLI MOCTPOCH HAa OCHOBE
pa3NMuHBIX ~ CTON-CJIOBAped, TPEACTABICHHBIX B
JIOCTYITHOM BHJIE Ha BeO-pecypcax:

https://code.google.com/p/stop-words/downloads/list;
http://www.ranks.nl/stopwords/;

http://www.textfixer.com/resources/common-english-
words.txt.

DKCIEPTHBIM METOJIOM onpezensercs
Heobxoaumbrit pasmep CEUT (uucio N), mocie gero
BBIOMpAETCS COOTBETCTBYIOLIEE KOJINYECTBO

CIMHAYHBIX CIIOB, OWrpaMMm W TpurpamMm (Bcero
N+N+N 5s1eMeHTOB) ¢ HaWOONBIINMH BECOBBIMH
3HaueHusasMu o CHVG. U3 oToOpaHHBIX TEPMUHOB
CTPOSITCSI CETH E€CTECTBEHHBIX MEpapXuil TEPMUHOB, B

KOTOPBIX Kak y3/Ibl paccMaTpUBAIOTCd  CaMU
TEPMHHBI, a CBSI3U COOTBETCTBYIOT BXOXKJICHHEM
OIHMX  TepMHMHOB B  apyrue. Ha  puc. 6


http://www.ranks.nl/stopwords/

NPOWUTIOCTPUPOBAH TNPHHIMII TMOCTPOCHUS CBs3el
CEUT. CrnexyeT OTMETUTH, YTO paHee 3TOT aITOPUTM
OPUMEHSIICS K JApPYyrMM BHOaM JOKYMEHTOB, B
YaCTHOCTH, JIOKJIaJaM TeMaTHYECKUX KOHpepeHHi 1
pedeparuBHbIM Gazam gaHHBIX [15].

©OPp [@x*d

Words 3-grams

2-grams

Puc. 6. ®opMmupoBaHue CBA3EH B TPEXYPOBHEBOM
CEeTH €CTECTBEHHON MEPapXUy TEPMUHOB

Paznuunbple reomerpudeckue (GUTYpel Ha 3TOH
WJLTIOCTPAllMM COOTBETCTBYIOT Pa3IM4YHBIM CIIOBaM.
[lepBoii  KONOHKE  COOTBETCTBYET  BBIOpaHHOE
MHOKECTBO €JUHHYHBIX CIIOB, BTOPOH — MHOXECTBO
Ourpamm, a TpeTheil — MHOXECTBO TpHrpamm. Ecim
€MHUYHOE CJIOBO BXOOUT B OHIpaMMy HIH
TpUrpaMMy, WIH OWrpaMMa BXOAWT B TPHIPaMMY,
oOpa3yercst cBA3b, KOTOpas 0003HauaeTcs CTPEIKOlL.
MHOXeCTBO  y3JI0B, KOTOPBIM  COOTBETCTBYIOT
TEPMHUHBI, W CBA3H 00pa3ylOT TPEXypOBHEBYIO CETh
€CTECTBEHHOM HepapXuu TepMUHOB [11].

[Mocne hopmupoBanuss CEUT ocymecTBisiercs ee
0TOOpakeHHE NPOTPAMMHBIMU CPEACTBAMH aHaIN3a
u Bu3yanmmzaumu rpadoB. [lns 3arpy3ku  cerei
€CTECTBEHHBIX HMepapXuii TEPMHHOB B 0a3bl JaHHBIM
(bopmupyercst Marpuia HWHIOUJICHTHOCTH
oOmmenpuHATOrO (hopMaTa CSV.

B Tabmune 1 npusenensr cnmcku 20 HamOouee
BECOMBIX TEPMHHOB (CIIOB, OUTPaMM M TPUTPaMM) U3

HOBOCTHBIX COO0OIIIEHH ], COOTBETCTBYIOIIHUX
CIO’KETHOM LIETIOUKE.

Ha pwuc.7 npeacrasieHa HeOomiblIas CETh
€CTeCTBEHHOH  HMepapXuM TEPMHHOB  pa3MepoM

20+20+20, xoTopasi BU3yalM3UpOBaHA CPEICTBAMH
cuctembl Gephi (https://gephi.org/).
Ha puc. 8 mpusenen ¢parmeHt Gosiee KpymHOI

CeTH eCTECTBEHHOH HepapXuu TEpMHHOB pa3zMepoM
200+200+200.

Jnst

Hepapxuil TEpMHUHOB

NOCTPOCHHBIX ~ CETe  eCTeCTBEHHBIX
PasNMYHBIX  Pa3MEpoB  II0
BEIOpaHHOMY TEKCTY ObLTO OTIpeNIeIeHO
pacmpelelleHHe  HCXOISIIMX  CTENeHeld  y3IoB,
KOTOPOE€  OKa3aJoch OJNM3KMM K  CTEICHHOMY

(p(k)=Ck*), Te.
6e3macmTabHbiMEA. OKa3anoch, 9To KOdPPUIHEeHT o
JUI ceTel pasnuuHbiX pasmepoB (ot 20+20+20 mo

9T CCTHU SBJISKOTCSA
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500+500+500) cocrasnster ot 2,1 10 2,3 (puc. 9), uto
BIIOJIHE COOTBETCTBYeT ceTsaM s3bika (Language
Networks) [1].
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Puc. 7. Bung CEUT pasmepom 20+20+20

O4eBHIHO, YTO B COOTBETCTBUU C MPEATIOKCHHBIM
QITOPUTMOM, MAaKCHMAaJbHOE KOJIMYECTBO BXOIHBIX
CBA3CH IUIS Y3JI0OB JAHHOW CETH COCTAaBIACT 5 s
y3JI0B U3 OfHOTO cyioBa — 0 BXOASAIIMX CBSI3e, IUis
y3JI0B U3 2 CJIOB — MAaKCUMAJILHO 2 CBS3H, JUIS Y3JIOB
u3 3 CJIOB — MaKCUMAJIBHO 5 CBsI3¢#l — TpU CBS3H OT
OTJICJIbHBIX CJIOB M JBe OT map ciioB. Tomn-20 y3moB ¢
MaKCHMaJIbHOW BXomgHoHW ctenenpro miag CEUT
pasmepom 200+200+200 npuseseH B Tabnuie 2.

Haubonee nHTEpECHBIMH C CEMaHTHYECKOW TOUKH
3penus B paccmatpuBaemord CEUT okazanuce y3ibl ¢
MaKCHMaJIbHbIM KOJIMYECTBOM BXOJHBbIX CB)ISeﬁ,
CpeAM  KOTOPHIX  MOXXHO  BBLICIUTH  Takue
CJIOBOCOYETaHHUS «YYACTHUKHA AKIMN
MMPOTECTA»; «YJIMIIA IT'PYIHEBCKOI'O KMEB»;
«CUJOBOM  PASTOH  EBPOMAIMIAHA»;
«MUPHASI AKLMS TIPOTECTA»; «BOWMLIbI
CITELITIOAPA3AEJIEHU S BEPKY T».

Ilo ormenpHBIM  CIOKETaM  Takxke  ObUIH
paccuutansl 3HaueHns CHVG s cnos, ourpamMm u
TPUTPAMM, IOCTPOCHEI CETH €CTECTBCHHBIX HEepapXuid
TepMHHOB. B KkadecTBe mpHuMepa, OTPaKaloIIero
HATIPaBJICHHOCTh CIOKETHOW TIiermoukw, Ha puc. 10
mpuBenena  Bmyammsanumsa CEWT o Tpex
BEIOPaHHBIX MAacCHBOB. B3amMOCBS3b TEpMHHOB U3
HOBOCTEH, BXOASIINX B COCTAaB BRIOPAHHBIX CIOKETOB,
mpuBeeHa Ha puc. 11.

7 PelIeBaHTHOCTD OTACJBbHbBIX CHO?KETOB
CHO2KECTHBIM IICIMOYKaAM

Ha puc. 11 MOXXHO BHUAETH, YTO KaXIOMY MacCHUBY
(y3uB1, HICHTH(QUIIHOPOBAHHBIE JIATaMH)
COOTBETCTBYIOT TEPMUHBI. [Ipy 3TOM B HEHTPATBHOM
YaCTH CETH PACIONIATAIOTCSl TEPMHHBI, OOIIHe Jist
Heckonpkux gar  (O-30ma), a «rpebemku» Ha
nepudepun COOTBETCTBYIOT CIIEIUAIBHBIM
TEPMHHAM, OTPAKAIOMIUM CIEIUPHUKY KOHKPETHBIX
ctokeroB (C-30HBI).



Tabmuma 1. TOII-20 mo 3navennsm CHVG tepmuHOB

[N
(8]

COTPYJIHUKM CIIEUIIOAPA3AEJIEHMA BEPKYT

=
[=2]

COTPYJJHUKU ITPABOOXPAHUTEJIbHBIX OPTAHOB

=
~

CUJIOBOWM PA3TOH MUTHHIYIOIIAX

[y
©

[TOJIMTUYECKUA KPU3UC YKPAUHA

=
©

IMPUMEHEHUME CHJIbI CTOPOHAMU

No CnoBa burpammel Tpurpammel
1 YKPANHA BUKTOP SAHYKOBUY MNPE3UAEHT BUKTOP SIHYKOBHY
2 KUEB LIEHTP KUEBA COTPYJIHUKHU ITPABOOXPAHUTEJIbHBIX OPTAHOB
3 BJIACTD BEPXOBHAS PAJTIA BBEJIEHUE YPE3BBIYAHOI'O TTOJIOKEHUS
4 CTPAHA VJIMLIA TPYIIIEBCKOI'O BATbKUBILIMHA APCEHUI SLIEHIOK
5 AHYKOBUY [IPE3UJIEHT YKPAWHBI OJIMMITUICKUE UT'PhI COYN
6 MAWIAH MAVIJIAH HE3ABUCUMOCTH I''TABA AAMUHUCTPALIMU MTPE3UJAEHTA
7 JIION [TAPTHUS PETMOHOB ®PAKIMS [TAPTHUN PETHIOHOB
8 MWJINLA TIPECC-CIIYXBA LITAB HALIMOHAJIBHOI'O COITPOTUBJIEHU A
9 BEPKYT APCEHMI SILIEHIOK JIENCTBUE BJIATOJIATH ITIPECBSTOI
10 | OIMO3ULIUA MUXAMNJTOBCKAS TIJIOIIAIb MAMJIAH HE3AJIEXXHOCTH KUEB
11 | TIPESUJIEHT JIMJIEPBI OTIITO3ULINH CTPAHMIIbI COLIMAJIbHBIX CETEN
12 | SILEHIOK PA3T'OH EBPOMAMIAHA VAP BUTAJIMI KJIMYKO
13 VYKPAMHCKUIA OBBABJIEHUE ITEPEMUPUA T'EPMAHUS ®PAHILIMA BEJIMKOBPUTAHUA
14 | EBPOMAMJIAH BUTAJIMI KJIMYKO VJIMLIA TPYIIIEBCKOI'O KMEB
15 | ITYPM MAMJIAH HE3AJIEXXHOCTH O®UC ITAPTUM PETHOHOB
16 | AKLUA AKIIVSA TTIPOTECTA MUXANJIOBCKAS IIJIOLLIA/JIb KUEB
14 | 3JIAHUE [IPABBIIT CEKTOP CUJIOBOM PA3TOH EBPOMAIAHA
15 AKTHUBUCT OI'HECTPEJIBHOE OPYXUE BEPKYT BHYTPEHHUE BOMCKA
16 | MBI gi?fggXPAHHTEHI’HHE [IPEMBEP HUKOJIA A3APOB
17 | IJIOILAJb IITYPM 3AUMCTKA MUPHAS AKLIUS TIPOTECTA
18 | VIMIA IITYPM MAUTAHA 3JJAHUE BEPXOBHOM PAJIBI
19 TPYILIEBCKOI'O BHYTPEHHME BOMCKA 3AKOHHAS BJIACTb YKPAMHBI
20 | JIUJEP [TPUMEHEHUWE CHJIbI JINJIEP ITAPTUA YIAP
Tabauma 2. Ton-20 y31m0B ¢ MaKCHMaIbHOM BXOJHOH CTENCHBIO
Ne BrixonHas crenesn V3en
1 5 YYACTHUKH AKLIUM [TPOTECTA
2 5 VIJIMLIA TPYIIIEBCKOI'O KUEB
3 5 (ITPE3UAEHT) YKPAVMHBI BUKTOP SIHYKOBHUY
4 5 CHUJIOBOM PA3TOH EBPOMAMJIAHA
5 5 MUPHAS AKLIMS ITPOTECTA
6 5 [JIABA AIMUHUCTPALIVM [TIPE3UIEHTA
7 5 ®PAKIMS [TAPTUN PETHOHOB
8 5 BOWMLIbI CIIELITIO/IPA3JIEJIEHAS BEPKYT
9 5 BATBKUBILIMHA APCEHUI SLIEHIOK
10 4 AIMUHUCTPALIUSA ITPE3SUIEHTA YKPAWHBI
11 4 3JJAHUE BEPXOBHOM PAJIBI
12 4 3IJAHMS LIEHTPA KUEBA
13 4 BEPXOBHAS PAJIA YKPAWHBI
14 4 VAP BUTAJIMI KITMYKO
4
4
4
4
4
4

N
o

IMMPECC-CJIYKBA MBJ]
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Puc. 8. ®parment CEUT (Busyanusamus cpeacrsamu Gephi)

1000 -
100 1 y = 226,02x "84
R?=0.9303
10 A
1 {: T T
1 10 100 1000

Puc. 9. PanroBoe pacnpeneneHue creneHei y3iuoB B lorapuMUuecKoil mkase
(mo ocu abeuyce — MOPSAAKOBBIA HOMEp y3I1a, 10 OCH OPIMHAT — CTEIICHb Y3I1a)
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Puc. 10. CEUT pa3smepom 20+20+20 mo maccusam (a — 2013.11.30, 6 — 2014.01.22, B — 2014.02.19)

O-30Ha He 0053aTeNbHO BKIIIOYACT TEPMHUHBI M3 BCEX  BIIMCHIBACTCS B TEMATHKy BCEW CIOKETHOW LIETOYKH,
CIOXKETOB, JIOCTaTO4HO, YTOOBI TePMHUHBl ~ TeM OH TOYHee MOMaJaeT B ee TpeHA. B maHHOM ciyuae
COOTBETCTBOBANIM JIMIIb WX oOmpeaeneHHON dactd  (puc. 11) umeHHO crokeT 22 sHBaps HaumOoJjee TOYHO
(mopory). YeM B COOOIICHMSX CIOKeTa OONBIIE  COOTBETCTBYST TEMAaTHYECKOMY HANpaBICHHIO BCei
TEPMHHOB, Tomagaromux O-30Hy, TEeM OH JIydlle  CIO’KCTHOW IIEMOYKH.
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Puc. 11. CeTb cBSI3U TEPMHUHOB BHIOPAHHBIX COOBITHI

Takum  00pa3soM, MOXKHO MPEIOKHTh  TaKOM
JIMHIBUCTUUYECKUN KPUTEPUIl PEJIEBAHTHOCTU  CIOXKETa
001LLIEl CIOKETHON LIETNIOYKE: YeM OO0JIbllas 4YacTh JIEKCUKU
u3 Hero nomagaeT B O-30HY, TeM OH Oojiee pesicBaHTCH.
dopMalbHO 3HaYEHHE STOTO KpuTepus K s croxkeTa

i croxerHoln LCMOYKU S MOXKET OBITH 3aIKCaHO:

[ NT|

N
rae N — mapamerp CEUT (koau4ecTBO CIIOB, GUrpamMm
v Tpurpamm), T, — MHOKECTBO 3HAYHMBIX TEPMHHOB

CIOKETa i, TsN — MHOXECCTBO 3HAYUMBIX TECPMHHOB

BCEH CIOKETHOM IICITOYKH.

IIpencraBnenuss 00 uHGOPMAIMOHHON 3HAYUMOCTH
HabopoB TepmuHOB Ut ToctpoeHuss CEUT, crenenn nx
B)XHOCTH JUISI OTPKEHHSI CMBICIIA CHOXKETHOM LENOYKH
ObUIM TIOATBEPXKJIEHBI B XOJE OKCIIEPUMEHTOB C
undopmantamu. Tak, AT BCEX CIOXKETOB ObLIH
MPOBE/ICHBI SKCIIEPUMEHTHI C BAPHAHTAMU CTAHIAPTHOM
uHCTpyKImu «Bcenomuute croxer. [loaymaiite Hax ero
cogepkanueM. Bpmmumure 10-15 cnoB, Hambounee
BaKHBIX IS €0 copepykanus» (6onee 20 nHPOPMAHTOB
s kaxgoro cioxkera) [7, 8']. TIpu stoM KoMuecTBO
MPEAIOKCHHBIX SKCIIEPTAMU OTAC/IbHBIX CJIOB, 6I/IFpaMM

! Cp. ocHOBHYI0 HHCTPYKIMIO CXOMHOTO SKcrepuMenTa: «Kak
MOXKHO  JIeTalbHeE  BCIOMHUTE  COOBITHS  CPaBHHUTEIBHO
HEJAaBHETo Neprofa, npuMepHo oT 4 nexadpst 2011 r. mo 4 mapra
2012 r. (ot BbIGOpOB B 'ocynapcTBeHHy 0 JlyMy 10 mOfBEACHUS
UTOroB 1o BbIOOpam mpesuneHTa). Hammmmre 10-15 cro wim
CIIOBOCOYETAHHUH, OTHOCSIIUXCS K 3THUM COOBITHSIM.
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U TPUTPaMM, XapakTepU3YIOIUX OOIIMH  CIOXKET,
coBnajno ¢ pgaHHeIMH Tabn. 1 mHa 65, 50 u 45 %,
COOTBETCTBEHHO. Bmecte ¢ Tem, KauyeCTBO
MpEeJI0KEHHON TEPMUHOJIOTUYECKOU cetu
HCCIIEI0BAJIOCH JIUIIb HA YPOBHE JKCIEPTHBIX OLICHOK,
cpasHienne CEUT c¢ apyrumu momoOHBIMH  CETSMH
OCTAeTCA OTKPBITBIM BOIIPOCOM.

BriBoabI

Takum o0pa3zoMm, B
HUCCIICIOBaHMIA:

e Omwucan anroput™ noctpoernsst CEUT Ha ocHOBe
aHaJM3a TEKCTOB HOBOCTHBIX COOOIIEHHUH.

e Ilpu moctpoernn CEWUT mis HOBOCTHBIX
COOOIICHUH OBUT YYTCH Psii OCOOCHHOCTEH, CBA3aHHBIX
C Hpe}lBapI/ITeHI)HLIM AaHaJIM30M IIOTOKa HOBOCTeﬁ,
MPEUIOKEH TMOIXO0A K BBIOOPY pEIpPE3eHTATUBHBIX
CIO)KETOB.

pe3yabTaTte€ MNPOBEACHHBIX

e Ha ocHOBaHMM MpeIOKEHHOIO alropurMa
noctpoena CEUT  (kak  mokaszama  MpakTHKA,
MUHHMMAaJbHbIA 00beM JUIs MOCTPOCHHUS
pernpeseHTaTHBHOM cetu coctasisiet okoiio 20 KB).

e CeTb €CTECTBEHHBIX HepapXxuil  TEpPMUHOB
OKa3aJIach CKEHI-(PpH 10 UCXOMSIIIM CBS3SIM.

e BriOpans NIPOrpaMMHBIE CpPEeICTBa,

MO3BOJIAIOIIKE pemarh 3amady Buzyamusanuu CEUT.
IIpu oToM 3amada BbIOOpa Jy4IIEro ajIropuTMa
BU3yaIM3all{ HE CTABUJIACh.

e [lpennoxxeH KpUTEpPHUIl PEIEBAHTHOCTH CHOXKETA
00111e# CIO)KETHOM IIEITOYKE.



Cerb  s3bIKa,  ITIOCTPOCHHYIO C  IOMOIIBIO
NPEAJIOKEHHOH METOJMKH, MOXHO HCIOJIb30BaTh B
KadecTBe 0a3bl I MOCTPOCHUS OOIIEH OHTOIOTHUH 10
BbI6paHHOI7[ TEMATHKE, TOTOBOI'O K HpI/IMeHeHI/IIO
Cpe}ICTBa HaBUTallUu B 6a3ax JAaHHBIX, a TaKXE a4
OpraHU3allii KOHTEKCTHBIX IMOJICKA30K IOJIb30BATEIISIM
WH(POPMAIMOHHO-TTOUCKOBBIX CUCTEM.
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00 aBTOMATHYECKOI PyOpUKALIMM TEPMUHOB Te3aypyca
OTKPBHITOM MH(OPMATMOHHO-AHAJIUTHYECKOU CUCTEMbI
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HNuctutyT KOcMuyeckux uccienopannii PAH
Mocksa
boykov_bh@bk.ru vezakhar@mx.iki.rssi.ru

AHHOTAIUA
B pabGore paccmaTpuBaeTcs TpUMEHEHHUE
METOAOB JIMHTBUCTHUYCCKOI'O aHal3a A

aBTOMATHYECKOTO PyOPUIIMPOBAaHMS TEPMHHOB
OTKpBITOTO CeTeBOro pecypca «Tesaypyc mo
noastosorun» B cocraBe HHpopmannonHo-
AQHAIUTUYECKOM CUCTEMBI PYCCKOM IO33MHU.
IIpuBeneHsl  OCHOBHBIE OPUHLMILL U
MpOLEAYphl  aBTOMATHYECKOW  pyOpHKanuu
KOpILyca TEPMHHOB Te3aypyca.

Pabora mnonumepxkana Poccuiickum (doHIOM

(GhyHIaMEHTATbHBIX HCCJIEJOBAHUH, rpaHT

Ne 13-06-00448.
1 BBenenue

ABTOMaTI/IBaLII/IH CCMAHTHYCCKOTI' O aHaJIu3a
MOJTHOTEKCTOBOW  HWHGOpMANWK I W3BJICUCHHS
peﬂeBaHTHbIX JAHHBIX ABJISICTCS aKTyaﬂbHOﬂ 3a)1aqel71 B
HH)XEHEPUH 3HAHUH. 310 BAXKHO 31 T

ABTOMATHUYECKOTO TIOCTPOCHHUS TaKUX METAONHCAaHUH U
CEeMaHTUYECKUX CTPYKTYyp HpPEAMETHOW 00JacTH, Kak
Te3aypychl U OHTOJIOTHH, /i€ OMMUCHIBAIOTCS OCHOBHBIE
TIOHSTHS ¥ OTHOIICHHS MEXy HIUMH.

CeMaHTHYeCKas MO/JIeJTb MIPEeIMETHO-
OpPUEHTHPOBAHHOTO Te3aypyca IpeaonpenenseT
CTPYKTYpy  €ro  JaHHBIX, TOrga  Kak  €ro
CTPYKTYpPUPOBAaHHE  OCYILECTBISIETCS IO  Mepe
HETNOCPEJACTBEHHOIO  ONUCaHMUA €ro MOHATHH U
OTHOUIEHWH  MEXAy  HHUMH. Omnpenensomumn
CTPYKTYpPY  JaHHBIX  SIBISIIOTCS ~ HEpapXHU4ecKue

OTHOIIICHUSI, TIOCKOIIBKY 33/IAI0T CII0KHOCTH CTPYKTYPHI,
Kak TI0 YHCITy MepapXHuecKuX ypoBHEH (pyOpHK), Tak
1Mo 9uciy Bapuaruii (IompyOpHK) Ha OJHOM YPOBHE.
Cpenu wWepapxXWYecKMX OTHOIICHHH damie BCEro
BBIIEISIIOTCS. OTHOIIEHHE «POjia W BHIOBY», 3aaiolee
KHaCCH(i)I/IKaLH/I}O HOHHTI/Iﬁ, WU OTHOLICHHE <«LECJIOro H
4acTel», CHCTEMaTU3UPYIOLLEE AAHHBIE.

38.,[{3.‘{& aBTOMaTHU3all OIMCaHUs TOHATHSA, OCHOBY
KOTOPOI'0 COCTaBJIACT €T0 OIPEACICHUE, PEIIACTCA C

Tpyas1 16-ii Bcepoccuiickoii Hay4HOI KoH(pepeHIHH
«DJIeKTPOHHbIE OGHOJIHMOTEKH: MepcHeKTHBHbIE METOABI H
TEeXHOJIOTHH, JJIeKTPOHHBbIe KoJulekuunm» — RCDL-2014,
Hy6na, Poccusi, 13-16 oxrsiops 2014 r.

© Kapsiesa M.C. © Coxkomnos B.A.
SpocnaBckuii rOCy 1apCTBEHHBI YHUBEPCUTET
Spocnasnb

mari.s.ka@mail.ru valery-sokolov@yandex.ru
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IIOMOIIBI0O HW3BECTHHIX METOJOB IOJHOTEKCTOBOTO
MOMCKA W3 ABTOPMTETHBIX HCTOYHHMKOB (06a3 3HaHWMIA,
CIIPaBOYHUKOB, CIIOBAPEH, SHITUKIIOTIEIHIA).

3agaya aBTOMATHYECKOTO BBUIBICHHS OTHOLICHHH
MEXIy TMOHSITHSMH CBOIUTCS K H3BICYCHHIO OSTHX
OTHOIICHWH M3 ONUCAaHMS TMOHATHA U  TpedyeT
CIICLMAIIBHBIX JINHIBHCTUYECKHX METOMOB, MOCKOJBKY
yanie Bcero (JopMaibHO 3TH OTHOIICHHUS B ONMUCAHUH HE
3amatorcsi. s BBIABIEHHMSA ~— TaKCOHOMMYECKHX
OTHOIICHUH (CHHOHUMHM W THUIICPOHHMHH) MEXKIY
MOHATUSAMHI OKa3bIBAETCS 3¢ PEeKTUBHBIM
(GbopMHUpOBaHHE JIMHTBHCTHYECKMX ImabioHoB  [1].
Pactymuii HWHTEpeC nccieaoBaTenei K
JMHTBUCTHYCCKMM METOJaM aHaiW3a TeKcTa Ui
MOCTPOCHHUS OHTOJIOTHIl CBfi3aH C  IMOBBILICHHEM
Ka4ecTBa CHHTAKCHYECKHX aHaInu3aTopos [2].

CemaHTHYECKasd  HEONPEAEICHHOCTh  CIOXKHBIX
CHUHTaKCHYECKNX KOHCTPYKIMH 3aCTaBisieT 0OpaTHThCS
K TaKOMY (byHIaMEHTATLHOMY CEMaHTHKO-
CUHTAKCUYECKOMY MOHATHUIO, KaK CHHTAaKCEeMa, KOTopas
SIBIIICTCSI 1 MMHUMAJIbHOW CHHTAKCHYECKON €AMHUIIEH,
U HOCHUTENEM 3eMeHTapHOro cMmbicia [3]. CHuHTakceMBl
MOTYT HPOWMCXOIUTH OT Pa3dMYHBIX dYacTeil pedd, HO
MPEUMYIIECTBEHHO OT WMEH CYIIECTBUTENbHBIX H
MPEACTAaBISIIOT COOOM TMafeXHble WIN IPEUIOKHO-
MaJIeKHBIE CIIOBOQOPMBI B CHHTAKCHYECKOM KOHTEKCTE.
K  coxaneHuro, KOHCTPYKIMH CO  CIIOKHBIMH
MPEATIOraMy B perepTyap CHHTAKCEM IT0Ka HE BOIIUIH.

IlpuMepoM  KOHCTPYKTHBHOTO  HCIIOJb30BAHUS
CHHTaKCEeMBl ~ MOXXET  CJIyXHTb  JIMHTBHCTHYCCKHIN
MOAXO/M, OCYINCCTBICHHBIM B [4] mpH mocTpoeHHH
OHTOJIOTHUH KOHKPETHO! IPeAMETHON 00IacTH.

2 Onucanue 00beKTa CTPYKTYPUPOBAHUS

IpencraBnenne o cocraBe  MHPpOPMALMOHHO-
AHAIINTHYECKOM cUCTeMBI pycckoii mossun (MACPII), a
TAKKE O METOJOJIOTHYECKUX KOHIIEMIUAX Te3aypyca 110
nosrostoruu (TIT) maercst B paGorax [5-8].

B ucxonnoit kommnekrauuu TII copepxurces:

— bazoBeiii  koprnyc okosmo 2000 TepMHHOB 1O
HOJTOJIOTHH;

— @opMyJIsip TEPMUHOJOTMYECKON CTAaThU TE3aypyca
(TCT), mpencTaBasionmMil CEMaHTHIECKYI0 Momenb TII
[8], rme 3amansr 27 moneit TCT Tpex THIIOB — MOJIS,
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OTHOCSIIINECS K TePMUHY (OCHOBHBIE — OIIPEICICHHUE
H  «pyOpHKa»), ®  [ONS  HCPAPXUYCCKUX U
HEHEepapXMUYECKUX OTHOIICHUH MEXy TePMUHAMH,

— ba3oBelil  pyOpuKarop TEPMHHOB, B KOTOPOM
NpeNCTaBlIeHa JKCIEepTHas PyOpHKalMs MpeAMETHOM
obmactu mo 10 momoGmacTam (pyOpWKam BepXHETO

YPOBHS), COOTBETCTBYIOILINM JIUCIUTUTHHAM
modTosoruy [5], 4TO HEOOXOAMMO M JOCTATOYHO JUIS
aBTOMAaTHUYECKON  pyOpuKamuMud  BCero  Kopiyca
TEPMUHOB!
1. CtuxoBeneHue;
2. CTHIINCTHKA,
3. ITooTuKa;
4. Putopuka,
5. Uctopus nurepaTypsl,
6. [TepeBooBeieHHe U TUTEpaTypHAs
KOMITApAaTHBUCTHKA,;
7. Tekcroorus,
8. l'epMeHeBTHKA,
9. TeopeTHueCKUE MIKOJIBI U HATPABIICHUS;
10. Jloruka 1 METOI0IOTHS HAYKH.
B kauectBe rmpuMmepa Opou3BeAE€HA  pydHas

pyOpukanuss 32 TepmuHOB 4
nogobaactu 1. CTuXxoBeaeHue:

BEPXHUX ypOBHEHU

1.1. Crux: (xmacrep);

1.1.1 Metpuka: (kmacrep);

1.1.1.1. KBanTuTaTuBHAs MeTpUKa: (KiIacTep);
1.1.1.2. KpanutaTuBHas MeTpuKa: (Kiacrtep);

1.1.2. SIBneHus Hayana v KOHIA CTUXOTBOPHON CTPOKH:
(xkmactep);

1.1.2.1. Anakpy3a, aHakpyca: (Ki1acTep);

1.1.2.2. Karanektuka: (kiactep);

1.1.3. Purmuka: (kmacrep);

1.1.3.1. Akuenryanust: (kmactep);

1.1.3.2. Ie3ypa u CrioBopazensr: (kaactep);

1.1.4. Ctpoduxka: (kmacrep);

1.1.4.1. Crpodsr: (kiactep);

1.1.4.2. Kazuctpouueckue GopMbl 1
T'unepctpoduueckue GopMsar: (KIactep);

1.1.4.3. Teépupie hopMmsl cTHxa: (K1acTep);

1.1.5. Pupmuxka: (knacrep);

1.1.5.1. Tumbl puQMEI 10 KOJTHYECTBY CIOTOB:
(kmacrep);

1.1.5.2. Tumsl pudMmeI 10 POHETHIECKOMY COCTaBY:
(xmactep);

1.1.5.3. Tunsl pudMbI 110 JTEKCUIECKOMY COCTaBY:
(xmactep);

1.1.5.4. PudMmenHBIe MOCIEA0BATENLHOCTH: (KIacTep);
1.1.5.5. KBazu-pudmuueckue criocodbl OpraHu3auu
cruxa: (kmacrep);

1.1.6. JlunrBucTrka cruxa: (KiacTep);

1.1.6.1. 3ByKoBas opranu3arus cruxa: (kjaacrep);
1.1.6.2. I'pacnueckas oprannzanus cruxa: (Kmacrep);
1.1.6.3. PutMuKO-(pOHETHYECCKHE SBJICHUS B CTUXE:
(xmacrep);

1.1.6.4. Mopdonorus cruxa: (kmacrep);

1.1.6.5. Cunrakcuc cruxa: (Kiacrep);

1.1.6.6. Menoauka ctuxa: (kmacrep);

1.1.6.7. TTosTueckas cemanTuka: (kmacrep);

1.2. TIpo3a (B oTiuume ot ctuxa): (Kmacrep);
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1.2.1. ®opmst ipo3sl: (KinacTep);
1.2.2. Ynenenne mpo3sl: (Kiiacrep).

PyOpuku 4 BepxHux ypoBHeit Bcex 10 mogobnacreit
MPEICTaBIIOT Bcero 115 TepMUHOB U3 IBYXTHICAYHOTO
KopIyca.

TII paspabateiBacTcst ¢ npumenennem  Wiki-
TexHosornu. basel 3HaHuil ¢ ucmosnp3oBanueM Wiki-
TEXHOJOTUIl WMEIT psii IPEUMYIIECTB, TaK Kak
MO3BOJISIIOT SHTY3HACTAM-HCCIIEI0BATENSIM CAMHUM 4Epe3
BeO-uHTEp(eiic aKTUBHO BKIIOYHTHCS B  MPOILECC
penakTHpoBaHusl 0a3bl 3HAHWN. UCIPABJICHUS OLIMOOK,
J00aBJICHUS] HOBBIX MaTepHaioB U T.a. KoiekTuBHOE
penaktupoBanne TII MoOXeT YCKOpUTbH HalOJIHEHHE
TCT u He HNOJKHO OTpa3uThCS Ha €ro KadecTBe,
MOCKOJNIbKY s1o0aBiieHne HOBOH uH(popmanmu B TII

OTCIIC)KMBAECT HApSLy C aIMHUHHCTPATOpOM caiTa
MOJEpaTop  CHCTEMbl  —  KBaIM(HUIMPOBAHHBIH
CHEUUaINCT B  0O0JAacTH  MOITOJIOTHH,  KOTOPBIHA

MPUHAMAET WM OTBEPracT BHECEHHE WM H3MCHEHHE
koHTeHTa B TTI.

Bmecre ¢ Tem, HecMOTpsT Ha BO3MOXKHOCTb
MOJIyYEHHsI  BBICOKOTO  KadyecTBa MNpU  PYYHOM
3anonHeHud TCT, TpyloeMKOCTb U MHO>KECTBEHHOCTD
3BEHBEB IIpOIleCCa HE O00eClednBaeT ero JOJDKHON
CKOpPOCTH, IIO3TOMY 3ajaya €ro aBTOMATHU3AalMM Ha
MpEeABApUTEIBLHOM 3Tale MPEeACTaBISETCS JOCTATOYHO
BaXKHOM. Takas aBTOMAaTHU3aIU MO3BOJISIET
OCYIIIECTBUTh CTPYKTYPUPOBAHHE MPEIMETHOU 00IaCTH
M BCJEACTBHUE YEro JaeT BO3MOXKHOCTh JHTY3HMACTaM-
HCCIIeIOBATeNIsIM 3aBEpUINTh ONHMCAHWE TEPMHHA B
KOHTEKCTE ero MecTa B obuieit crpykrype TII.

HUACPII B cBoeM cocraBe [IODKEH COJEpPXKAaTh
nomumo TII Takxke aHATUTHYECKHUH 010K [6], KOoTOpHIit

IpeaHa3sHaucH JUIA ABTOMAaTH4YCCKOI'O peuIcHus
pa3JIMYHbIX  3ada4 CTUXOBCACHUA B OTHOLICHUH
IO3TUYCCKUX TCKCTOB. I[J'ISI IIOCTaHOBKH u

AJITOPUTMHU3AIIUU OTUX 3aJ1a4 H606XO)_'II/IM SaBepHIGHHHﬁ
B ,HOCTaTO‘IHOfI MOJIHOTE TE€3aypyC, YTO MMpCaAnoaracTt, B
TOM YHCIE, U €TI0 py6p1/11<a111/1}0. B »ToM koHTEKCTE

OYCBU/HA AaKTYaJbHOCTb CO3MaHHs HPOrPAMMHO-
AITOPUTMHUYECKOTO0 MOXYJIA JUIA PEIICHHUS KOMILIeKca
3ajay, CBA3aHHBIX cO cTpykrypusanued TII u
pPyOpHKaIy ero TEPMHIHOB.
3 MoayJib aBTOMATHY€ECKOT0
crpykrypupoBanus TII

Koneunoit LETBI0 ABTOMATHYECKOTO

cTpyktypupoBanus TII sBisercs pyOpukamust ero
TEPMHUHOB, T.€. OTHECEHHE Ka)KIOTO TEpMHHA K €ro
pyOpuKe B HEepapXW4ecKOM JAepeBe, TO4YHEe, K
IU(PPOBOMY KOAY €T0 PYOPHKH, HWACHTH(PHINPYIOIIEMY
MECTO TEpMHUHA B Hepapxud. B ngaHHOM ciydae
Ka)XJOMYy TEPMHHY OIpPEIEISIeTCS MECTO B IICMOYKE
TEPMHUHOB, TPUBS3aHHOIN K OJHOW M3 BEpIIUH 0a30BOTO
pyOpuKkaTopa TEpMUHOB.

B Monyne aBTomarndeckoro ctpykrypupoanus TII

BBIJICIIAIOTCA cieayromue IIOAMOAYJIA
TIOCJIEAOBATEIIBHBIX aBTOMAaTUICCKUX MTPOUEAYP.

[MomMonyns 1: aBTOMAaTHYECKOE 3aMOTHCHUE ITOJIS
TCT «ompeneneHue»;



[omMomyns 2: aBTOMaTHYECKOE 3aIIOJTHEHUE TOJIeH
TCT «pomoBoe OHATHE» U «BUOBHIC TOHATHUSY;

[MomMonyns 3: aBTOMaTHYeCKOE 3alOTHCHUE MOJCH
TCT «1ienoe» u «4acTu»;

IMoaMoxynb 4. aBTOMAaTHYECKOE 3allOJIHEHUE MoJeid
«pybpuka» wu «aucuuminHa  (pyOpuka  mepBoOro
YPOBHSL)».

ITpoueayps! noamonyJas 1

Hns  aBromaTuueckoro 3amonHeHuss mojs TCT
«OTIPEIENIEHHE UCTIONIB3YIOTCS clieayromiue (B MOpsIKe
PETPE3eHTATUBHOCTH) OIM(POBAHHBIC HCTOYHHKH:

— Kparkas nurepaTypHas sHuukiaoneaus: B 9 1. —
M.: Cos. sunuki., 1962-1978 [9].

— KBarkosckuit A.Il. IToatuueckuii ciaoBapb. — M.:
CogeTtckast sHImKI0Me AU, 1966 [10].

— Jluteparypuas sunukioneaus: B 11 1. — M.: Kowm.
akan., 1929-1939 [11].

JIOMOJIHKUTENBHO MOJIE3HBI TAKXKE HEKOTOPHIE IPYIUe
SHITUKJIOTICANH U ciioBapu [12—16].

Kirouom 111 n3BiieyeHus: onpeienieHus MOHITHS U3
HUCTOYHUKA  CIYXUT TEPMUH U3  HUMEIOIErocs
TepmuHOIOrIYecKoro cioparka TII. Bee m3BnedeHHbIE
OTIpeNeNIeHUsT Ui NAaHHOTO TEpMHHA IOMEIIAIOTCS B
nosie TCT «anpTepHATUBHBIE OTIPECIICHUS.

3arem [POU3BOAUTCSE JIMHIBUCTHYECKAS
(dacrepevHass ¥ CHHTaKCHYECKas) pPa3METKa TEKCTOB
ONpEe/eleHHii ¢ TIOMOMIBIO  CHHTaKCHYECKOTO
aHaM3aTopa (mapcepa), pasMeIIeHHOTo Ha

AIIEKTPOHHOM pecypce «ABTOMAaTHYecKass 00paboTka
tekcra» [17]. Ilpu pasmerke TeKCTa ONpeeaeHUs
TEpMHHa B HEM OTMEYAIOTCS JpYyrue TEePMHUHBI,
BKJIIOYEHHbIE B TEPMHHOJIOTMYECKHH CIIOBHHK, YTO
BAXKHO e pe3yIbTaTUBHOCTH poLenyp
HOCJIEAYIOIIUX TOAMOLYJIEH.

Cpenu  ajpTEpHATHUBHBIX  ONPENCICHHA  MOTYT
OKa3aTbCsl CHHOHMMHMYECKHE OINpPENCNCHUS, a TaKxKe
mpoTUBOpeYamue  Apyr  JApyry W HEYETKHe
ompeneneHus. Pemenne o TOMEIIEHUH TOTO WM WHOTO
ompeneneHuss B mone TCT  «ompeneneHue» U
COXpaHEHMM €ero B  TIOJIe  «albTepPHATHUBHEBIE
OIPEACICHUA» IPUHUMACTCA MOACPATOPOM CUCTCMBI.

Ipouenypwi nogvMoayJis 2 u 3

Xota st pyOpHUKauy JOCTATOYHO 3aIOJIHUTH T10JIE
«pOZOBOE TMOHATHE», HO UWHOTAA POJ TEPMHHA
OmpeNieNaeTCd TOJBKO dYepe3 €ro IpeacTaBieHHe B
KauecTBe BUA JPYroro.

IIepBoil mpoLenypoil BBIBICHHS POJA sl JAHHOTO

TEPMHUHA ABJICTCA €r0 IIOMCK B TIIOJIAX <«BHIOBBIC
IIOHATUA» B COOTBETCTBYIOIINX IOJIAX Apyrux
TCPMHHOB. €TI0 HaXO0XJCHHEC B TII0JIC «BMJOBBIC
TIOHATHUSA» HEKOTOPOTO TCpMHUHA O3Ha4acT, qTo

HOCJ’IC}IHHFI U ABJIACTCA POAOM IJIsA JAHHOTO.

AHaJOrM4HOM NpPOUEAYPOH BBIABICHMUS BHUAA IS
JIaHHOTO TEpPMHHA SBISETCS €ro TIOUCK B TIONAX
«pomooe moHsATHEe» TCT Opyrux TEepMHHOB. €ro
HaxO0XJCHHUE B I0JIE «POJIOBOE TMOHSATHUE» HEKOTOPOTO
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TepMHHA O3HAYAeT, YTO IIOCIEIHUIN SBISIETCS BHUIOM
IS JaHHOTO.

ABTOMATH3AIMS  BBIIENCHAS W3  ONpeIeIeHus
TEpMHHA €r0 poJa © BHAOB C  ITOMOIIBIO
JIMHTBHCTHYECKHX METOJOB HCXOAWUT W3 BBIABICHHUS
CHHTAKCHYECKHX KOHCTPYKIIHH, 3aJAf0IIUX OTHOIICHHSI
poma © BHIA. DJIEMEHTAPHBIC EIHHHUIBI PYCCKOTO
CHHTaKcuca (CHMHTAKCEMBI) JUISi OTHX OTHOLIEHHM
npuBogsTcs B [3], XOTS OHM HE MCYEPIBIBAIOT BCEX
CUHTaKCUYECKUX KOHCTPYKLIAN JUIsL 3TUX
uenei. [Ipumepsl cuHTakceM, HECYUIMX OTHOIIEHUS
«pOI-BUIBI».

— IPEAMET CPEAM Kilacca IPEAMETOB — MPEAJIOr
«cpeau» + poA. majex (BBIOEIATHCH, HAXOMUTHCS
cpeny ...);

— OTHECEHWE BUIA K POLY — MPENIOr «K» + JaT.
najaex (OTHOCUTECS, TPUHAIIEKATD K ...).

Jlns  BBISBIEHUS  «POAO-BHJOBBIX» OTHOLUEHUH
CITy’KaT ¥ JPyrre CUHTAKCUYECKHe KOHCTpyKiuu [18].

,HJ'IH BBISIBJICHUS BHJA.

— CJIOXHOE CJIOBO, YacTh KOTOPOro (MpOHM3BOILIAs
OCHOBA WM CIIOBOOOpasyiomas wmopdema) 3amaeT
€IMHCTBO NPHHAIEKHOCTH K POAY, KakK, HalpHMep, B
«METPUKE» DA3NIUYalOT SBJICHUS «MOHOMETPUH» H
«TIOJTUMETPUH.

I[J'ISI BbISIBJICHHUS KaK poJia, TaK U BUJA.

— CJIOBOCOYETAHUE, NpeICTaBIISIIoLIee co0oit
BUJIOBOM TEpMHUH, Tl€ «B KadyeCTBE OIIOPHOTO
TEPMHUHO3JIEMEHTA BBICTYIA€T POIOBOM TEPMHUH», KaK,
HATIpUMeEp, B POy «sIMO» BBIACISIOTCS JBYCTOITHBIMH,
TPEXCTONHBIHN, 4-CTONHBIA, 5-CTOMHBIA W 6-CTOMHBINA
SIMOBL.

Jlnst  BBISBIIEHUSA
MOJIE3HBI  TaKXe
OIPEACIICHHBIM
CIIOBOCOYETAHUEM
MPEUI0KEHHUS.

«POJIO-BUJOBBIX»  OTHOILIEHHI
KOHCTPYKIIMM € IPEIMETHO
00001IarImuM CJIOBOM WU
npu OJTHOPO/THBIX YJIeHax

Ilocne BbIsIBIEHUSA «POJO-BUAOBBIX» OTHOIICHUH
JIAaHHOTO TEepMHUHA OMPEJENAoas dSTH OTHOUICHUS
CHHTaKCHYecKasi KOHCTPYKIHMSI Jo0aBisieTcsi B Habop
11a0JIOHOB IS CHHTaKCHUYECKOI'0 aHanu3a
MOCJIEAYIOIUX TEPMUHOB.

[Ipu ycmemHOM BBISIBICHHH poOJa WIM BHIA JUIA
JIaHHOTO TEepMHHA MOXET OKa3aTbCcs TaK, YTO
COOTBETCTBYIOIINX UM TEPMUHOB B
TEPMUHOJIOTUYECKOM CJIOBHUKE HET, U TOTJa pelieHue
O BHECEHHHM 3TUX TEPMHUHOB B CIIOBHUK MPUHUMAET
MOJIEpaTOP CUCTEMBI.

C fpyroif CTOpOHBI, B CaMUX OIPEACICHHSX
TEPMHUHOB MOTYT HE HAalTHCh OTCBHUIKH K POAY W BHIaM
(y KOHEYHBIX TEPMHHOB BHIBI OTCYTCTBYIOT), W,
CIIeOBATENIbHO, HE BCEra MOXXHO BBIBECTH POJIO-
BUJIOBBIC LICMIOYKH K 4 BEpXHHM YPOBHSM, HMECKOIIUM
KOJbl pyOpHK. B 3TOM ciydae mpuumeTcsi HCIOIb30BaTh
OTKPBITOCTh CUCTEMBI M KOMIIETEHTHOCTb JHTY3HACTOB-
HCCIIeIOBATENeH MPeaMeTHON 00IacTH.



[Mpotieayps! BBISIBACHUS OTHOIICHHN «IIEI0C-4acTh»
JUIsl JAHHOTO TePMUHA OCYIIECTBIISIFOTCS TI0 aHAJIOTHH C
MPEABLITYIUMH.

Criertuduka BBIIEICHUS U3 OIpPEeIICHUs TepMUHA
OTHOIIEHMH «IIETTOe-4acTH» c ITOMOIILIO
JUHTBUCTHYECKHX  METOAOB  OTIMYaeTcsa  Oojee
IIMPOKUM HaOOPOM CHHTAKCEM, HCIOJIb3YEMbIX JUIs
BBISIBJICHUS 9THX OTHOILICHHIA:

— 0003HaYeHNe YacTel IEJI0r0 — MPEeIIor «u3» +
poa. mage:xk (COCTOSTH, ClAaraThCs, CKIAIBIBATHCS,
COCTaBIIATHCS, COOMPATHCS HITH 0OPA30BBIBATHCS U3 ...);

— YaCTh, OTJEJEHHAS OT LEIOr0 — MPEMIOr «OT» +
POI. MATEK;

— JIOTIOJTHEHHWE YaCTH K IEJIOMY — MPENJIOr «K»
AaT. magex (IpHOOIICHHOE K YeMY-TO);

— COEIMHEHHE YaCTel B I€J0€ — MPEmJIor «B»
BHH. Majiex (CKIaIbIBaThCsA, COOUPATECS B ... );

— pacmajieHue LENOro Ha YacTH — MPENJIor «BY»
BHUH. najiex (pacmajgarsCs B ...);

— JIJICHHE LIENIOr0 Ha 4acTd (HECKOJBKO YacTei)
NpeIor «Ha» + BUH. MaJeK.
[pouenyps noamoxny.is 4

Haxoxnerne pmaHHOTO TEpMHHA B OJHOM U3
KJIaCTepOB PYOPMKH BEPXHETO YPOBHS OIpenenseT

Ipoueaypy 3aloOJIHEHUS TIOJI «OUCHHUILIIMHA» B €ro
TCT.
Ilocne BEISABIICHUS «POaO-BUIOBBIX>» OTHOIICHHI

JJAHHOTO TEPMHUHA €r0 «POJOBOE MOHITHE» CBEPSAETCS C
tepmuHamu BPT, uMerormmMu xon pyOpHKH, U TIPH €Tro
COBIAJCHUU C OAHMM U3 Takux TepMuHOB bPT,
NPOU3BOAUTCS PyOpUKaLMs NaHHOTO TEPMHHA M €ro
MEPEeBOA U3 KJIacTepa B pyOpHUKaTOp: JAHHOMY TEPMHHY
MPUCBAaUBACTCA BUIOBOM KOJ PYOPHKH HaWJICHHOTO
TepMHHA. 3aTeM KOjA pyOpUKM JaHHOTO TepMHHA
BHOCHTCS B nosie «pyopuka» ero TCT.

Janee mpousBouTCs pyOpUKamMs — «BHIOBBIX
MOHATHI» JAaHHOTO TEPMUHA M UX TEPEBOJ U3 KiIacTepa
B pyOpHKaTop: MM IIPHCBaMBAIOTCSI BUAOBBIE KOJBI
PYOpPHKH TaHHOTO TEPMHHA. 3aT€M 3allOJHSIOTCS IOJIS
TCT BUIOBBIX MOHATUI JaHHOTO TEPMUHA «pyOpHUKa» U
«pOJIOBOE MOHATHEY, Ky/la BHOCUTCS JaHHBIA TEPMHUH.

4 Peanu3anus aBTOMaTHYECKOI0
3anosHeHus: noyst TCT «onpenenenue»

Ha pumcyake 1 mig  Oosee  HarmsiIHOTO
npeacrasiacHus pa3menieHsl nepssie 12 moneir TCT mist
KOHKpeTHOro TepmuHa. Ciegyer OTMETHUTh, 4YTO
sanonHenue TII sABiseTcss HE TONBKO TPYAOEMKUM
MPOLIECCOM, TaK KaK HEOOXOJMMO 3alOJIHUTh TOpsIKa
50 ThIcsiu moJel, HO U TpedyeT OCTaTOYHOTO YPOBHS
3HAHMH NpeMETHO 00macTy.

Ha pucynke 2 mnokazana cxema pasmerku TCT
HCTOYHUKA, TJI€ €€ TEKCT OTKPbIBAETCS TEPMHUHOM,
KOTOPBIN COJEPIKUTCSI B TEPMUHOJIOTHIECKOM CIIOBHUKE
M, ciaenosarelbHo, B bPT, uro mo3BossieT BHIETH, K
KaKoi pyOpHKe BEPXHEr0 YPOBHS OTHOCHTCS JAHHBII
tepmuH. CootBerctBeHHO, B TII aBTOMaTudecku
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cosmaercs HoBas TCT ¢ paHHBIM TEPMHHOM U
3ATIOJTHSAIOTCS TIOJIST KTEPMHUH» U «IUCIUITITHHA.

Hamee cymectByer 2 BapuaHTa OOBSICHCHUS
TEpMUHA. NEPBbI BapUaHT COIAEPKUT HMHOCTPAHHBIN
SKBUBAJICHT C YKa3aHHEM S3bIKa W MEPEeBO/a TEPMHHA,
BTOpPOW BapWaHT BCTPEUACTCS NPH YCIOBHU PYCCKOTO
MPOUCXOKACHUS  TEPMHHA  HWJIM  YTpaTel  €ro
WHOCTPAaHHOTO POHUCXOXKICHHS.

Pudpma

1. TepmuH | puma

2. BapMaHTbi HANKCAHMA I

3 L ATUMONOITMA I OTrpey, pasMepeHHOCTY; COpasmMepHOCTe

4_ WMHOA3bIUHbBIE SKBMBANEHTHI | aurn. rhyme, aurn. rime, ¢pamuy,. rime

5. CHHOHUMbI I

CO3BYuME (TOMABCTEEHHOR MM CXOHOR
COMETAHWE IBYKOR), CHCTRMATHMRCKK
NOBTOPAKOLEECA B ONPEENEHHOM MECTE
CTHXOTBOPHOR cTpokM (06piuHo — BHOHUE)

b.onpepenexnue

KOMMO3MUMOHHO-3BYKOBOH NOBTOP

7 anbTepHaTUEHbIe
(npeumywecTRE HHO B KOHLE CTHXOR)

onpegpeneHua

3BYHOBOMA NOBTOP B HOHLE PUTMUNECHOR
EAMHHLBI

8. aHHOTauuKn

JIUTEPaTYPHEA IHUMKAONE AKA;

9. poaoeoe noHATHE |

10. BW/OBLIE NOHATHA | BCCOHAHC, KOHRCOHAHC, AWICOHAHC

11. gucumnnmua | CTUXOBEAGHME

CNOBapt AMTEPATYPHLIX TE DMUHOB; |

| L1.5 pudmmia

12. pybpuka

Puc. 1. [Ipumep Tepmuna «Pudma» ¢ 3armosHEeHHBIMH
MOJIIMU

BapuaqT 1
TEPMWH_1 ( oT <asei> — NMEPEBOA_1) — OMPEQENEHWE_1.
Bapuadt 2.

TEPMWH_1 — ONPEQENEHWE_1.

Puc. 2. PazmeTka «TepMUH-OTIpEICICHULY.

Tak kaxk oHO U3 MoJyiell Te3aypyca COAEPKUT TOJIe
«UHOSI3BIYHBIE  DKBUBAJICHTBI», TO  HCIOJIL30BaHUE
KOHCTPYKIWH, ITPEICTaBICHHONW Ha PUCYHKE 2, CHUMAaeT
BOIPOC O 3aMOJHEHUM 3Toro mnoiyst. Pazmerka <a3wix>
HNPEJCTAaBISIETCS B Te3aypyce Kak JOMOJIHUTEIbHBIN
TEXHHUYECKHX CJIOBAPb, COJACPXKAIIUI HAOOP Pa3IMIHBIX
S3BIKOB B BHJIE «AHTIL», «HEM.», «Iped.», «(ppaHi.»,
«apab.» u T.1. KiltoueBoe €lI0BO M COOTBETCTBYOLIAS
pa3MeTKa «OoT» + <sA3bIK> aBTOMATUYECKU YKa3bIBaIOT
Ha KOHCTPYKIHIO CTPOKH, KOTOpas MOXET OBbITh

HCTOJb30BaHA B KadyecTBE  OMNHUCAaHMA  IOJ
«MHOSI3BIYHBIE SKBUBAJICHTHI».

IIpn wcronb3oBaHMM  BapuaHta 2  Pa3METKH
TEPMHUHOJIOTHYECKOM  CTaThMl  MCTOYHHKA  IIOJIE

«HMHOSA3BIYHbBIE SKBUBAJICHTBI» OCTaeTCs MycThIM. Jlasee,
JUIs BCEX BAapUAHTOB BBIAEISETCA OCTABIIASCS YacTh
OpeuIokeHus ¥ oopMiseTcs Kak —OIpe/esICHUe
TEepPMHUHA.

IMpumep pasMeTkd craThd HCTOYHMKA [8] w
BBIIEIEHNS U3 HEE ONpEEIEHUS TEPMHUHA «prpMa:



Pupma (or rpeu. COPa3MepHOCTbD)
KOMITO3UIIMOHHO-3BYKOBOM MOBTOpP MPEHMYILECTBEHHO
B KOHIIE JABYX WIIM HECKOJBKHX CTHXOB, Yalle
HAa4YHMHAS C MOCJIEMHEr0 YAAPHOTO CIIoTa B PHOMYEMBbIX
crmoBax. B pycckux muntrkax (10—18 BB.) 3TOT MOBTOP
HAa3bIBAJICS KKPAECOITIACHEM.,

TEPMUMH_1 := pudpma
MEPEBO/L_1 := copa3mepHOCTh

ONPEJAEJEHHME_1 := KOMIO3UIMOHHO-3BYKOBOH
TIIOBTOp MNpECUMYIICCTBCHHO B KOHIIC ABYX 501050
HECKOJIbKUX CTHXOB, Yalle — Ha4YMHAs C MOCIEIHETO
YIApHOTO cJIora B pu()MyeMbIX CJIOBaX.

Kaxmpiii  u3  ouu(pOBaHHBIX  HCTOYHUKOB,
nepedncieHHpIx Boimre [9-11], comepskuT ommcaHus W
ompeneneHdss He Ooliee OMHOM THICSYM TEPMHHOB.
Be3ycioBHO, MTEpaTypOBEOUECKHX  CIIPABOYHUKOB
HEZOCTATOYHO [UIs IOJIHOTO IIOKPBITHS IPEAMETHON
007acTH, TaK Kak MPEACTaBJICHHBIC BBIIIC MCTOYHHKU
COZlepIKAaT ILENBbIl PsI MACHTUYHBIX TEPMHHOB, YTO
YMEHBIIACT Pa3MEPHOCTh OOINEro Habopa pa3IMYHbIX
TepMUHOB.  [109TOMY  HEM30€XKHO  HCIOJIL30BAHME
QIBTCPHATUBHBIX W  YHUBEPCAIBHBIX  HCTOYHUKOB
3HAHHM, TaKMX KakK CJIOBapH M SHIMKIONEIUH OOIIei
HAIPaBICHHOCTH.

5 CTarychbl TePMHHOB TOCJIe
aBTOMATH4YeCKOro cTrpykrypupoBanus TII

Ilocne mnpumeHeHHs MpouUeNyp aBTOMATUYECKOM
pyOpukanuu Bce TepmuHbl TII  yCIOBHO MOXHO
pas3aeanuTh Ha TPHU TPYIIIIEL:

1) Tepmuns ¢ 3amonHeHHbIMA TTossMu TCT, B Tom
YHUCIIE C MOJIIMH, ONPEACISIOMINMH OTHOIICHUS MEXIY
TEPMUHAMH.

2) Tepmunsl ¢ 3amonHeHHsME TTOsiME TCT, kpome
ToJIeH, OTIPeIETSIONTUX OTHOIICHUS MEXKIY TEPMUHAMU.

3) TepMuHbBI, KOTOPHIE HE  BCTPETHUIHCH B
JTUTEPATYPOBEAUECKUX U CTUXOBEAUECKUX UCTOYHHUKAX,
COOTBETCTBEHHO, HE HMECIOT aBTOMAaTHYCCKH
3anoyiHeHHEIX mmojier TCT.

IlepBas rpynna TEpMHHOB SIBJISETCS 3aBEPLIEHHON 1
HUMeeT CTaTyC «3aBeplICHO», BTOpas TpyIia TEePMHUHOB
noiy4yaer craryc «B paboTe» U JoCTymHa i
JaTbHEHIeH aBTOMaTHYECKOW pyOpWKaluy, IoKa He
npuobperer craryc «3aBepiieHO». Tperbs Tpymnma
TepMHHOB HMeeT ctaryc «He ompeneneHo», KOTOPBIH

MOKa3bIBa€T,  YTO  TEPMHH  HE  IOABEPTaJICS
ABTOMAaTHYECKOH pyOpHKammy BBHIY OTCYTCTBUS
COOTBETCTBYIOIIETO  TepMHHa B  ONHU(POBAHHBIX

ucTtoyHuKax. OmnpeneneHne 3THX CTaTyCOB yKa3bIBaeT,
9TO CeayeT MpHOEeTHYTh K pyuHoMy 3amonHeHno TCT
JUISL TEPMUHOB co cratycoM «He onpeneneno».

OCHOBHBIC TPH YKa3aHHBIX HCTOYHHKa TEPMHHOB
[9-11] comepskar mopsiaka 1000 TepMHUHOB KasKabId H,
€CIM YYecTh JAJIeKo HE IOJHOE IIePecedYeHHe OSTHX
COBOKYITHOCTEH TEPMHHOB, TO B II€JIOM KOPILYC
TEpPMHHOB CO cTaTycamu «3aBepuieHo» u «B pabGore»
MOJKET cOcTaBUTh 0K0J10 1500 enmuu.
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JlaHHBIN pe3ynbTaT OBUI TIOMYYEH C IIOMOIIBIO
CTaTUCTHUYECKUX PACYETOB, MPOBEACHHBIX BPYYHYIO,
YTO TapaHTUPYET Ka4eCTBO MMPOBOAUMBIX MCCIEOBAHUI
U MOXET OBITh JIOCTOBEpHON BEpXHEHl OLEHKOH s

AaBTOMATHYECKOTO  IOJIXOAa. OKCIEpTHas  pydHas
OLlCHKa  oOeclieynBaeT BO3MOXKHOCTb  IOJIYYCHUS
ONMM3KOrO  pe3yibTara, IOCKOJIBKY — HCIIOJb3yeMbIe

MpaBUjIa MOTYT OBITh AJITOPUTMU3UPOBAHBEI. JTO JaeT
OCHOBAaHHUE CYHUTATh, YTO METOJ MOXET OBITh
aBTOMATH3UPOBAaH HA TMPAKTHKe W B JalbHEHIIEM
VIAy4IIeH ¢ TOMONIbI0 00yJarommx MeToaoB (B TOM
YHCITe, UCTIONB3YS MAITMHHOE 00YUCHHE).

6 3akiIrouyenune

B pabote mpencTaBICHBI METOIBI W MPOLEIYPHI,
KOTOpbI€ MO3BOJISIIOT aBTOMAaTHYECKH CTPYKTYpUPOBATH
TePMHHBI ~ TaKOH  TPEOIMETHOW  OOJIACTH, KakK
«moatonorus». brmaromapst 3TOMy [UIA  3aIlONHEHUS
moneit TCT He TpebyeTcs TIOMOIIG CITCIHATIICTA,
HEOOXOIUMO JIMIITD peanu3oBaTthb ANTOPUTMHI,
HCTIONB3YIONIHE OMU(PPOBAHHBIE NTUTEPATYPOBEAUECKUE
U CTUXOBENUECKHME WMCTOUYHMKHM. B panmpHelmem, mnpu
COBEPIIEHCTBOBAHUU JIMHTBUCTHYECKHUX METO/IOB
aHaJM3a, JIETAIbHO ~ PacCMaTPUBAIONINX YaCTHbBIE
Cly4al W HCKIIIOUEHHUS W HUCTOJB3YIONIMX Hapsiay co
CIIPABOYHBIMM ~ UCTOYHUKAMHU  JIUTEPATypOBEAUECKUE
KCCIIeIOBAaHUSl, MOKHO aBTOMAaTU3UPOBATh 3allOJIHEHUE
nogeit TCT u  moABeprHyTb  aBTOMATHYECKOM
pyOpHKauy 3HAYUTENBHYIO YacTh TPYIITBI TSPMHHOB,
uMeromux craryc «He ompeneneHo».

Takum o0Opa3oMm, wuMes JIOCTaTOYHBIA HabOp
HECTPYKTYPUPOBAHHBIX TEPMUHOB, MCTOYHUKH 3HAHUH
W Pl aHAIUTHYECKH MOIYYSHHBIX MPaBHI, MOXKHO

OCYILIECTBIATH aBTOMATHYECKYIO pyOpHKaIio
TEPMUHOB. Kpome TOTO, TaKkou TIOJIXOJT K
CTPYKTYpH3allMd  TPEAMETHOW  00JacTH  MOXKET
HCIIOJIB30BAThCA B Ooitee IMUPOKOM ACIICKTC
T'yMaHUTapHOI'O 3HaHUS.
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On the Automatic Structuring of the
Thesaurus for an Open Information-
Analytical System

V.N. Boikov, V.E. Zakharov,
M.S. Karyaeva, V.A. Sokolov

In the work methods of using the linguistic analysis
for the automatic structuring of the open network
resource “Information-Analytical System of Russian
Poetry” are considered. The basic principles that allow
to realize a way of the automatic categorization of the
thesaurus are given.
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AHHOTaIUA

DnekTpoHHas OubIMoTeKa, obaaarolias cpe-
CTBAMH JICKJIapallid CEMAHTUYECKUX CBs3ei
MEXIy ce¢ HH(POPMAIMOHHBIMH OOBCKTaMHU B
OHJIAITHOBOM PEKUME, MOXKET TaKKE CIIY)KUTh
1aThopMON T HOBBIX (HOPM HAYUIHBIX KOM-
MYHUKAIUH B COOOIIECTBE €€ MOJh30BATEICH.
Taxue nH(GOPMAIIMOHHBIE CHCTEMBI, CO3TaHHEIC
JUIS HAYYHOTO COOOIIEeCTBa, OTIMYAIOTCS OT
TpamuIMOHHBIX. OHH MPEIOCTaBIAIOT MOJIB30-
BaTeIIIM BO3MOXKHOCTH. SIBHOTO BBIPa)KEHUS
HAyYHBIX OTHOIICHWH MEXIy pe3ylIbTaTaMu
HCCIICIOBAHMA; HABUTAIlMM 110 CTPYKType ce-
MaHTHYCCKHX CBsI3¢i MHGOPMAIMOHHBIX pe-
CYpCOB; HOBBIX 0O0Jiee COJEpKATCIbHBIX Hay-
KOMETPHUYCCKUX UCCIICAOBAHMA, OCHOBAHHBIX, B
YACTHOCTH, Ha CCBUTKAX [IUTUPOBAHUS, KOTOPBIC
HecyT MH(OpMAIIIo 0 ero MoTHBax. B mokmane
00CY)KIafoTCs BO3MOXKHOCTH TaKHX CHCTEM,
MO3BOJIAIOMINE YIYYIIATh TPAAWIHOHHBIC HAa-
VYHBIE KOMMYHHUKAI[UH MEXAy aBTOpaMH U
MTOJTF30BATEISIMH PE3YJIbTATOB HAYYHBIX HCCIIE-
JIOBaHWH Onarogapsi HOBBIM CPEICTBaM IIPSMO-
TO AJIEKTPOHHOTO YBEJOMJICHHUS 00 aKTax KOM-
MYHHUKAIUH ¥ TOCIEAYIONIMM OTBETHBIM pCaK-
uuMsaM  uccienoBareneid.  PaccMarpuBarorcs
TaKXKE HEKOTOPBIC OCOOCHHOCTH peajr3aluu
MpeJyIaraeMoro IMmojaxojia B Cpefle JCHCTBYIO-
e CUCTEMEBI AIICKTPOHHOM Oubimoreku. [on-
JIEpXKKA TPSAMBIX HAyYHBIX KOMMYHUKAIIUH Me-
JKIy aBTOPAMH U TTOJTE30BATEISIME PE3yIIbTaTOB
WCCIICZIOBAaHNA Ha OCHOBE DJJCKTPOHHOW OMO-
JIMOTEKH MOXKET CYIIECTBEHHO YIyYIINTh KOO-
TePannio ¥ KOOPIUHALNIO MUCCIIET0BATEIBCKON
JESTETFHOCTH /IS TJI00ANBHOTO HAYYHOTO CO-
oO1ecrTna.

Pabora momnepxana PTH®, mpoexr 14-07-
12010-B.

Tpyast 16-ii Bcepoccmiickoii Hay4yHoil KoH(pepeHIIH
«JIEeKTPOHHBbIE OMOJIMOTEKH: NMepPCleKTHBHbIE METOAbI U
TEeXHOJIOTMH, JJIeKTPOHHBbIe KoJulekuum» — RCDL-2014,
dy6na, Poccus, 13-16 oxrsadops 2014 r.
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1 BeBeagenue

B 1esATeIbHOCTH HAayYHOTO COOOLIECTBA KIFOYCBYIO
POJIb UTPAIOT KOMMYHHKALIMK MEXIY €ro IpeacraBuTe-
asiMi. ['71aBHast 1elIb HAyYHBIX KOMMYHHKALUH 3aKITHO-
YaeTcss B O0CCIICUCHUH TIIOOAJIBHOTO B3aWMOJICHCTBUS
YUYEHBIX, BKIJIIOYas Iepenady 3HaHHM, MONTYy4YCHHBIX B
pesynbTaTe HCCIICNOBaHUM, W MX NPAKTHYECKYIO Hpo-
BEpKy. 32 MHOTOBEKOBYIO HCTOPHIO HAyKH CIIOXKHJICS
psia GopM HaydHBIX KOMMYHHUKAIMH, KaK MPAMBIX, TaK U
OIOCPEIOBAHHBIX, HANPUMEp, UYepe3 HaydyHble WH37a-
TenbeTBa. [IpsMble KOMMYHHKAIUK TIPEJCTABISIIOT CO-
001 TUYHBIC KOHTAKTBI YUCHBIX, BKIFOYAsi BHICTYILICHUSI
¢ JOKJIaJaMd M OOMEH MHEHHSIMH Ha HAy4YHBIX Mepo-
OPHUATHAX, B MPOLECCEe 3alIUThl TUCCEPTAlUi M T.1.
TpaauiroHHBIMU (HOPMaAMHU OMOCPEIOBAHHBIX HAYYHBIX
KOMMYHHKAIUA ABISIIOTCS: (a) MyOiaMKamus pesyJibTa-
TOB HCCJCAOBaHHH B HaydYHbIX W3maHusX; (0) Bocmpu-
ATHE WIeH OmyOJHKOBaHHOW PabOTHl M ee IUTHPOBa-
Hue; (B) peleH3upoBaHue OMyOIMKOBAHHBIX MM TOTO-
BAIIUXCA K MyONMKalMy padoT M HAay4YHBIX HPOEKTOB;
U 1p.

Co3nanve MHTEpHET WM NOCTYNHBIX B TJI00aibHOU
cpene WH(MOPMAIMOHHBIX CEPBHCOB MPUBEIO K aKTHB-
HOIl MoJepHH3ALUK HHPPACTPYKTYPbl M TEXHOJIOTUH
HAay4YHBIX KOMMYHHKaiui. HoBble HHOpOpMAIOHHBIC
TEXHOJIOTUH TIO3BOJIUIIH OCYIIECTBISITh TPATUIHOHHBIC
BUIIBI KaK MPSMBIX, TaK M ONOCPEIOBAHHBIX HAyYHBIX
KOMMYHHKALIUI 3HAYUTENIBHO OOJiee OMEepaTHBHO H C
BOBJICUCHHEM 3HAYHMTEIBHO 00Jiee IHMPOKOro Kpyra 3a-
MHTEPECOBAaHHBIX YUCHBIX.

OnHOIT U3 OCHOB AJIA OCYIIECTBIICHUS HOBBIX (hOPM
Hay4YHBIX KOMMYHHKAIUI CTaJl paboThI 10 CeMaHTHYe-
CKOMY CTPYKTypPHPOBAHHIO KOHTCHTa HAYYHBIX 3JICK-
TpoHHBIX OubOHorek. K 3TOil oOnmactu oTHOCHTCS |
pa3pabaThIBaeMblil B TIOCITIEAHKIE TOIBI MPOSKT aBTOPOB
JaHHOW cTaThi. [NIaBHBIMH OTIHYHUTEIBHBIMUA OCOOCH-
HOCTSIMH Pa3BHBAEMOIl B paMKax 3TOrO MPOEKTa JeHcCT-
ByIOIICH anekTpoHHO# Oubnnoreku Coumoner [7] sB-
JSIFOTCS:  BO3MOXKHOCTh  JICKJIapalliid  CEMaHTHYECKUX
CBsI3el Ha OCHOBE HOJICPKMBACMON TaKCOHOMUH CBSI-
3ell 6 oHAaliHO8OM pedicume; TIPEACTABICHUE CEMaHTH-
YEeCKUX CBfA3eH Kak IOJHOLECHHBIX HH(OPMAIMOHHBIX
o6obekroB (first-class object) cnenmansroro tumna; Ha-
JMYHe B CHCTEME CIICIMATBHOTO CEpBHCA YBEIOMIICHHUS
aBTOPOB HH(OPMAIIMOHHBIX OOBEKTOB — YYACTHHKOB



CBsI3€il O COOBITHSIX B CHCTEME, KACalOLIUXCS paccMart-
pHBAaEMBIX CBsI3eH — HMX CO3MAHHS, W3MEHEHUS HX
CBOMCTB, ux ynaneHws. [lepeuncieHHsie 0coOEHHOCTH
o0ecreunBaOT peanu3alio HOBBIX (OpM TNPSAMBIX H
OIMOCPECAOBAHHBIX BUPTYAJbHBIX HAYYHBIX KOMMYHHKa-
LUHA MEXKIY 3aperdCTPUPOBAHHBIMU I10J1b30BATEISIMU
CHCTEMbl U aBTOPAMHU NPEICTaBICHHBIX B HEH HHOOD-
MAaIHOHHBIX 0OBEKTOB.

B cooTBeTCTBHHM € pa3BHBacMOW aBTOpAaMH KOHIIETI-
uel JIEKTPOHHOM OUOIHOTEKH € CEeMaHTHYECKUMHU
cBs3sMU [2-4, 6, 14-16], cepBrC CHCTEMBI TOCITE KakK-
JOTO aKTa CO3MAHHWs CBSI3EH MOCBUIACT 3JICKTPOHHBIC
yBEZIOMJIEHHs aBTopaM (CO3/ATeNsiM) CBSI3BIBAEMBIX
o0bexToB [17]. B ciydae, korma uccienoBatesb B Mpo-
LIECCE CAMOApPXMBHUPOBAHMS CO3JaHHOW UM Hay4yHOU
MyOJIMKalUK B JIEKTPOHHOW OMOIHOTEKEe JEKIapHpyeT
CCMAaHTHUYCCKHUE CBA3U IJId PETUCTpALlN MOTHBaHHﬁ,
MOOYKIAFOIIAX €r0 HCIOJb30BaTh HAYYHbBIE Pe3yibTa-
TBI YK€ CYIIECTBYIOLIMX MyOIHKaMii (HanmpuMmep, mpH-
YHHBI [UTHPOBAHHS ONPEICICHHBIX MAaTepPHUAIIOB), aB-
TOPBI HCIOJB30BaHHBIX (MPOLUTUPOBAHHBIX) MaTepua-
JIOB OICPAaTHBHO MOJYYAIOT CBEICHHS HE TONBKO 00
3TOM (haKTe, HO W O XapaKTepe HCIONB30BAHMS HX Ha-
YUYHBIX PE3yJbTaTOB. B OTBET Ha IOJyYCHHBIC yBEIOM-
JICHUSI aBTOPBI HCIOJNB30BAHHBIX MATEPUAIOB MOLYT
pearupoBath pasnudHbIM 00pazom. Hanpumep, oHu Mo-
T'YT MOJIEPKaTh WK ONPOTECTOBATH XapaKTep HCIONb-
30BaHUS WX PE3yJbTATOB HCCICAOBAHHH, Pa3bsICHUTH
KaK IpaBUJIbHO UX UCIIOJb30BaTh, JaTh Hy6HI/I‘IHyIO Io-
3UTHUBHYIO WK HETATHBHYIO OLICHKY 3TOMY (aKTy H T.II.

OnexTpoHHas OWOJIMOTEKa, B KOTOPOH aBTOPHI
OMyOIMKOBAaHHBIX B HEll paboT MoyvaroT HHHOPMALIUIO
0 TOM, KakuM 00pa3oM pe3yNbTaThl UX TPYAa HCIIOJb-
3yIOT [pYyrde YdeHble, IOIICPKHUBAET, B YaCTHOCTH,
CIICIIOIINE PeaKni aBTOPOB W (POPMBI afpecHbIX Ha-
YYHBIX KOMMYHUKAIUH MEXIy aBTOPaMH U HOTpeduTe-
JSIMH PE3yJIbTATOB HAYYIHBIX HCCIICIOBAHMIL:

(1) aBTOp WCHOJIB30BAHHOTO MaTepHana MOMOTaeT
YUCHOMY — MOTPEOMTEII0 €ro HAay4YHbBIX Pe3yJIbTaToOB
MOBBICHTh KAa4yeCTBO PabOThI MOCICAHEr0, HAmpHMeEp,
KOHCYJIBTUPYS €r0, KaK IOJIHEee U MPaBUIbHEE HUCIONb-
30BaTh COOTBETCTBYIOLIHUI PE3ybTaT;

(2) aBTOp HCMONMB30BAHHOTO MaTepuana A0padaThi-
BAET CBOI Marepuaj U MPEefOCTaBIsIeT ero moTpebure-
7sM GoJiee KaueCTBEHHbIN HAYYHBIH IPOLYKT;

(3) aBTOp WCHONB30BAHHOTO MaTephaia BBIPAXKaeT
Hecornacue (IpoTecT) ¢ HEeMPaBHIBHBIM TOJKOBAHHEM
WIA TPAMEHEHHEM ero pe3yibTara, 4ToOBl O0OpaTHUTh
BHAMaHHC Ha OPOOIEMBI ¢ KadyecTBa Marepuaia, Hc-
MOJIB3YIOIIETO €T0 PE3yabTaThl; U T.JI.

Baxxno OTMETHUTDH, YTO MNCPCUHCIICHHBIC CHCHApUH
IIPSIMBIX Hay4YHBIX KOMMYHHUKaAIUil B 3HAUUTECIBHON Me-
pe penraroT npodaeMy KOHTPOJIS KauyecTBa HAy4YHBIX pe-
3yIbTATOB, KOTOpas TPAAULIHOHHO CUYHUTACTCS CaMbIM
CEepbE3HBIM MPEMATCTBHEM B Pa3BUTHUH CPEICTB CaMo-
apXUBUpOBaHM («caMuU34aTa») pe3yJbTaToB HCCIENO-
BaHUU.

Ha mam B3rusii, pa3sBUTHC W PAaCIpOCTpaHEHHE Ha
HPaKTHKE aIPECHBIX HAYYHBIX KOMMYHHKAIHH, H0100-
HBIX OIMCAHHBIM BBIIIC, SBIIOTCS YPE3BBIYANHO BaXK-
HBIMH JUIS1 HAYIHOTO COOOIIECTBA M MOTYT PAAUKAIBHO
HN3MCHUTH B JIYYIIYIO CTOPOHY CTCIICHL KOOIICpalruu U
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YPOBEHb KOOPJHMHALMK B HAYYHOM COOOIIECTBE, a Tak-
ke 1 3PPEKTHBHOCTh HAYYHOH CHCTEMBI B LIEJIOM.

JlaHHast cTaThsg IOCBAIICHA OOCY)KOCHHIO IIpeia-
raeMoro aBTOpaMH MOJXOJa K Pa3BUTHIO HOBBIX (Gopm
Hay4YHbIX KOMMYHMKAllUil B OHJIAHHOBOM Cpele 3JIeK-
TPOHHOW OMOJMOTEKH, a TaKKe IMPEICTaBIsIET MEepBbIE
PE3yIbTAThI B €r0 Peai3alyu.

OcrajnbpHas 4acTh CTaThH OPTaHU30BaHA ClIEAYIO-
M obpaszoM. B pasn. 2 maercs oOmiasi XapakTepUCTHU-
Ka TpeuiaraeMoro mojxofa K CO3MaHHI0 Cpenbl MOJ-
JEp>KKH HOBBIX (DOPM HaydyHBIX KOMMYHHKaluid. B ka-
YyecTBe 0a30BOIl Cpelpl €ro pealn3alud HCHOJB3YeTCs
cucrema Cormoner [7]. B pasm. 3 paccMmarpuBarotcst
NPUHOMIBI OPTraHU3alid KOHTEHTAa 3TOH CHUCTEMBI H
Croco0BI IPEICTaBICHHUS CEMAaHTHYESCKUX CBS3EH MEex-
Iy MHGOPMAIMOHHBIMH 00BeKTaMu. B pasn. 4 oGcyx-
JIAI0TCS UCIIONb3yeMasi OHTOJIOTHS CBsI3€H, CpelncTBa ee
NpEe/ICTaBIeHUs] W TOJJEP)KKH B cucteme. B paszm. 5
paccMaTpuBarOTCS Hauboliee PacmpocTpaHeHHbIE (op-
Mbl HAyYHbIX KOMMYHHKALUA B Cpele JICKTPOHHOI
OUOIMOTEKH, OCYIIECTBICHHE KOTOPBIX BO3MOXHO C
MIOMOIIBIO TEXHOJIOTHH, PEATU3YIOICH 00CyKIaeMblii
noxxon. Pasn. 6 MOCBSIIEH ONMUCAaHHMIO MEXaHWU3MOB
cucteMbl COLMOHET, MCIOJIB3YeMBIX AT 00eCcTIeueHUs
HOBBIX ()OPM BHPTYaJbHBIX HAyYHBIX KOMMYHHKAIHH.
B 3axiioueHny NOABOJATCS UTOTH 00CYKICHHS.

2 O0urasi XapaKkTepUCTHKA MOIX0/1a U Cpea
ero peaju3anuu

B psne 3apy6exnsix padot (Hampumep, B [10, 19,
21]) mpemmararoTCsi TEXHOJOTHH, KOTOPHIC MO3BOIISIIOT
YCTaHAaBIMBATh CBSA3M MEXIYy HH(POPMAIIMOHHBIMH 00b-
eKTaMH OHOJMOTEKH C SBHBIM 00pa3oM JEKIapUpPOBaH-
HOI CeMaHTHKOH (cemanmuyeckue cészu). AHanIOrud-
Has TEXHOJIOTHs pa3padoTaHa aBTOpaMH JaHHOH CTaThbH
[2-4, 6, 14-16]. OxHako, B OTAWYHE OT IPYTHX M3BECT-
HBIX MPOEKTOB, B HAIIEM IOJX0/Ie CEMAaHTHYECKHE CBSi-
3W MOTYT JEKJIApUPOBATHCS aBTOPHU30BAHHBIMH MOJIB30-
BaressiMH  (3apETHCTPUPOBAHHBIMH B CHCTEME) B OH-
JTaiHOBOM peXuMe. BakHO MpH 3TOM, YTO ACKIapUpO-
BaHHBIC CEMaHTHUYECKUE CBSI3H MPEICTABIISIOTCS B CHC-
TeMe Kak OOBbIYHBIE MH()OPMAIMOHHBIC O0BEKTHL. Tem
CaMBIM OHH MOTYT CaMH SIBIISITHCS Y4aCTHHKaMH CEMaH-
THYECKUX CBA3CH.

braromapst ceMaHTHYECKHM CBSI3SIM MOTYT JIeKJIapH-
pOBaThCs Hay4HBIE OTHOLICHHS PA3IMYHOTO POAa MEX-
Iy TIPEACTaBICHHBIMH B DJIEKTPOHHOH OHOIMOTEKE MH-
(hopMaIMOHHBIMU OOBEKTaMH, HalPUMEpP, MEXAY Iep-
COHAMH W MyOJIHKAIUSAMHU, MEKAY MyOIHKAlUIMH, Me-
Ky OpraHu3anusMi W nepcoHamu u ap. CemaHTHKA
YCTaHABIMBACMBIX OTHOLICHHH OMpPEeseTCs Ha OCHO-
BE OHTOJIOTHH CBSI3¢H, MOJJCPKUBACMOH B JJICKTPOH-
HOH Oubnmorexe.

BaxHO 311€Ch OTMETHTB UTO, IO CYLIECTBY, CO3AaHHE
B OHJIAIHOBOM pEXHME CEMaHTHYECKOW CBS3U HEKOTO-
poTo Kiacca BOIUIOIIAET B Cpelie HAyIHOH JIeKTPOHHOMN
OMOIMOTEKH HEKOTOPBIN axm KOMMYHUKAYuu aBTOpa
CO3/1aBaEMOM CBSI3U KaK C COOOIIECTBOM I10JIb30BATENEH
ANEKTPOHHON OMONMOTEKH, TaK W MEPCOHATBHON KOM-
MYHHKAIIMU C aBTOPOM IIEJICBOTO, @ MHOT/]A ¥ UCXOHO-
ro 00bekTOB CBsi3u (cm. pazo. 3). ComepikaHue nepeaa-



BAaeMOro COOOIIEHHS MPEACTABISIETCS] NMPU 3TOM KJac-
COM/TIOZIKIIACCOM CBSI3H, @ TAKKE BO3MOXKHO KOMMEHTa-
pueM aBTopa cBsi3u. KoMMyHHKanus ¢ aBTOPOM LIENIEBO-
ro oObeKTa UMeeT MECTO, KOTJa CO3JaeTCsl CeMaHTHye-
CKasl CBSI3b MEXIY NpoQuiieM aBTOpa TOM CBSI3U U He-
KoTopod myOnukanueil. Hampumep, 310 MOXeT OBITH
CBSI3b KAaKOT0-JINOO OLICHOYHOTO KJIacca, BBIPaKaroIast
otoOpeHue TIeNIeBON MyOIMKAIUN CBSI3U, HETaTUBHOE K
Hell oTHoweHue U Ap. Jpyroil caydail — KOMMYHUKAIUS
MEXIYy aBTOPOM CO3/1aBacMOW CBS3M W aBTOPaMH HC-
XOJHOHU W LEJEeBOM MyOIUKAIIIA 3TOHW CBSI3M — BO3HUKA-
€T, HallpuMep, MIPH CO3/IaHUHU CBSI3M MEXAY AByMs ITyO-
nIUKanusiMy. BaxHO mpu 3TOM, YTO aBTOPBI IyOIHKaLii
— YYaCTHHMKOB CO3[]aBaeMOH CBSI3H — B O0OHMX CIIydasx
YBEIOMJISIIOTCS O CO3/IaHHUHU CBSI3U C MX IMyOJIHKALlUsIMU.
OHHM MOTYT HE TOJBKO O3HAKOMHUTECS C NapaMeTpaMH
CBfA3M, HO U OTpearupoBaTh Ha He€. KoneuHo, mepco-
HaJIbHas KOMMYHHUKAIUS B BUJIE YBEJAOMIICHHUS aBTOPOB
MyOMMKanuii — y4acTHUKOB CO3JJaHHOW CBSI3M — BO3-
MOXHa B TOM Clly4ae, €CJI B MX IPODUIAX, CO3JaHHBIX
B CHUCTEME IIPU MX PErHCTpalluH, yKa3aH aJpec 3JeK-
TPOHHOMU TOYTHI. AKT KOMMYHHKAIIH C aBTOpaMH I1y0-
JMKAUH-YIaCTHAKOB CBSI3M IOPOXKIAETCS TaKKe U B
cilydyae, KOTZa 3Ta CBSA3b YK€ CYIIECTBYET M U3MEHSIIOT-
Csl 3HAUEHMs HEKOTOPBIX €€ aTpuOyTOB, MPEXKAE BCETO
aTpuOyTa, yKa3bIBAIOIIETO KJIACC CBS3H.

Peanuzamus paccMmarpuBaeMoro B JaHHOHM cTaTbe
MOJX0/Ia OCYIIECTBJIEHA B Cpelie KPYMHOM HAy4YHOW UH-
(dhopmarronnoii Be6-cucremsl CommoneT [7], sxcrutya-
THPYEMOH B aKaJeMHUYECKOM Hay4yHO coobuiecTBe 0o-
Jiee MoJIyTopa AecATHICTHH. XOTS aBTOPHl CUCTEMBI HE
Ha3bIBatoT COLMOHET 2JIEKTPOHHON OMbiIHnoTeKoH, dak-
THYECKH OHA OTHOCHTCS TaKKe M K 3TOMY KilacCy WH-
(hOPMAITOHHBIX CHCTEM.

ConnoHeT TOANCP)KUBAET Ui aBTOPH30BAHHBIX
MOJIB30BATENEH BO3ZMOKHOCTH CBOETO POAA COLMAIBHOMN
ceru [5], mo3BoIAIOMIEH TTOTB30BATENSIM ICKIAPUPOBATH
CEMaHTHYECKHE CBA3U MEXKAY NMPEICTABICHHBIMU B CHC-
TeMe MHPOPMAIMOHHBIMUA OOBEeKTaMH (ITyOIHKAIUSIMH
pa3UuHbIX BUJIOB, HAaOOpaMHU [AHHBIX, MEPCOHAMHU B
Pa3IMYHBIX POJISX, opranusanusamu u ap.). Chopmupo-
BaHA TAKCOHOMUSI CEMAaHTHUYECKHX CBSI3€H, OIperersto-
asi CEMaHTUKY Hay4YHBIX OTHOIICHWH Mexny uHpop-
MalMOHHBIMHA 00BEKTaMI CHCTEMBI M Oa3upylomasics Ha
pa3paboTaHHOIT OHTONIOTHH CBsi3eil. TakCOHOMHUSA CBsI3EH
MOJICP)KUBACTCSI MEXaHU3MaMH CHCTEMBI B BHIC KOH-
TPOJIMPYEMBIX CJOBaped KiaccoB cBszel. Ha ocHoBe
JIMHAMUYECKU PA3BUBAEMOI CEMaHTHUUECKON CTPYKTYPbI
KOHTeHTa cucteMbl COIOHET CO3/1aHBI CPEJCTBA IeHe-
pauuy HayKOMETPUYECKHX JaHHBIX, Oosee uH(popma-
TUBHBIX IO CPAaBHEHHIO C TPAJAUIIMOHHO HCIOIb3YEMBI-
MH Ha INpakTuke. B cucreme obecriedmBaeTcs Takke
KOHTEKCTHAsl BH3yaJM3allusl YCTaHOBJICHHBIX CBsI3CH M
CeMaHTHYecKasl BU3yalbHas HAaBUTAIMS 110 CTPYKTYype
KOHTEHTa JUIs Tojb3oBarenell. /i moanepkku Hayd-
HBIX KOMMYHHKAIMH B CpeJie CUCTEMBI IIpeTycMaTpHBa-
eTcs MOHUTOPHHT M3MEHEHHUH CTPYKTYpbI CBsI3eH - cO3-
JAaHWEe HOBBIX CBfA3€H, YyJIalCHWE WIA HM3MEHEHHE
CBOMCTB CYyIIECTBYIOMNX CBs3ei. CrieraabHbBIN CEPBUC
CHCTEMBI YBEJOMJISIET aBTOPOB MH(OPMANMOHHBIX 00b-
€KTOB, KOTOPBIE CTaJl YYaCTHUKAMU HOBOW CBSI3U WIH
CBA3U C M3MEHUBIIMMHCA CBOMCTBamMHM. TeMm cambIM
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CTHMYJIUPYETCS PEAKLHKS ONOBEIAEMBIX aBTOPOB Ha 3TH
COOBITHS — MOPOXKICHHE HOBOW KOMMYHHUKAIMH, pe-
3yJbTaT KOTOPOH OTOOpa’kaeTcst B CUCTEME B BUAE HO-
BOM CBA3M, OJHUM HU3 YYaCTHUKOB KOTOPOH MOJKET, B
YaCTHOCTH, SIBISITBCS CBSI3b CTUMYJIATOP JIaHHOTO
IEUCTBHUS, UJIX U3MEHEHHE CBOMCTB ATOH CBS3H.

Konkpernsie hopMbI BO3SMOKHBIX KOMMYHHKAIMH H
CpeACTBa UX pealu3anuu B cpeae cucreMbl COLUOHET
paccmarpuBatoTcs B pa3l. 5 u 6.

3 KoHTeHT cucTeMbI H ceMaHTHYeCKHe
CBSA3M MHGOPMALMOHHBIX 00bEKTOB

PaccmoTtpum, mpexxie BCEro, KpaTKO OpraHM3alHIo
KOHTeHTa cucteMbl COLMOHET — TOJIMTOHA JUIsl peau-
3al[MM PaccMaTpUBaeMOW 37€Ch TEXHOJOTMH HOBBIX
($bopM KOMMYHHUKAIMM B Hay4HOM cooOmectBe. bonee
MOJPOOHBIE CBEACHHS 110 3TOMY BOIPOCY MOXKHO HaWTH
B pabortax [1-3].

Cucrema COIMOHET IOCTPOEHA C HMCHOJIb30BaHUEM
texHonoruu OTKphITEIX apxuBoB (Open Archives Initia-
tive, OAI) [12-13]. Ona obecrneunBaeT IOCTYI K WH-
(hopMaIOHHEIM 00BEKTaM Pa3IMYHBIX THUIIOB — CTaThb-
M, MOHOTpa(usIM, HAyYHBIM OTYETaM, CIPaBOYHHUKAM,
KiaccudukaTopam u 1Ip. B cooTBETCTBHM € TEXHOJIOIHU-
eit OAI, 5Ti 00BEKTHI MOTYT XPaHUTHCSl Ha Pa3IMUHBIX
y3nax Beba, monaepkuBaThCs W MCIOIB30BAThCS He3a-
BUCHMO OT cucteMbl COIIMOHET, UMEIOT COOCTBEHHBIX
BJIAJICNBIICB ¥ YHUKATBHO uaeHTHGumupyrotcs nx URL.
B Conuoner yka3anHsle MH(OpMalMOHHBIE OOBEKTHI
NPE/ICTAaBICHbl MX OIHUCATEISIMH — MemaodbeKxmamu,
COCTOSIIIUMH M3 HaOOpPOB METa/laHHBIX.

Kpome storo, ComuoHeT Takxe MMEET JeNo C WH-
(hopManMOHHBFIME O0BEKTAaMH APYTOTO POAa, K KOTO-
PBIM, OTHOCATCA B TIEPBYIO OYEpEIb OPraHU3ALUU U
nepcoHbl. Takue OOBEKTHI, KaK W paHEEe YKa3aHHbBIC,
npencrapisiioTcs B COMOHET MX METa00BhEKTaMH, Ha-
3bIBAEMBIMH UX npoghuisimu. OIHAKO camu 1o cede, B
OTJIMYME, HallpuMep, OT MyOnuKanuii U MoHorpadui,
oHu rae-nmuoo B Bebe He npencrapnensl. K uncny Takux
BUPTYAIBHBIX MH(GOPMAIMOHHBIX 00BeKTOB COIMOHET
OTHOCSITCSL TaK)K€ aBTOHOMHBIE CEMaHTHUYECKHE CBSI3H
(cm. 0anee), HoBOCTH, Hay4HBIC apTe(haKThI H JIP.

Kax b1t MeTaoOBEKT UMEET B CUCTEME VHUKATbHbIU
uoenmuguxamop. CoctaB METaJaHHBIX B METa00OBEKTE
3aBUCUT OT THIIA OMNMCBIBAEMOTO HH(OPMANNOHHOTO
o0BbeKTa.

OpnoTHnHEIe WHPOpPMaNHOHHBIE 00BeKTH Commo-
HET TPYNIHPYIOTCS B KOLIeKYuu 1O KPUTEPHIO, KOTO-
PBIM PYKOBOJCTBYETCSI aMHHHCTPATOP OTKPBITOTO ap-
xuBa. OTKPBITHIII apXMB MOXKET BKJIIOYAThH MTPOU3BOJIb-
HOE KOJINYECTBO KOJIIEKIIUH.

OCHOBHBIM MH(OPMAIMOHHBIM PECYPCOM OTKPBITO-
IO apxuBa SBISICTCS €r0 PEno3umoputi MemaoanHbix.
OH BKJIIOYaeT HEKOTOPbIE OOIIHE CBEICHNS 00 apXUBE B
LIEJIOM, a TAKXK€ ONHMCAHMS KOJUIEKIWH MH(OpMAaInoH-
HBIX 00BeKTOB apxmBa. Kaxmas xomnmexnus wH(popma-
IIMOHHBIX OOBEKTOB CHUCTEMBI IPEICTABICHA B PENO3HU-
TOPHH METaJaHHBIX apXHBa COOTBETCTBYIOIIEH KOJUIEK-
el MeTaoO0beKTOB. B peno3uTopuu MeTagaHHBIX CO-
JIEP)KUTCS TAKXKE ONUCAHUE KaKIOW KOJJIEKIUH MeTa-
00BEKTOB B IIEJIOM, a TAKXKE JIOCTYITHBIHN MOJIb30BATEISIM



CHCTEMBI KaTaJoT 3TOH KOJUIEKIIMH METaoOBEKTOB, KO-
TOpPBII MPENOCTAaBIACTCS MOJIb30BATEISIM CHUCTEMBI Kak
KaTaJlor COOTBETCTBYIOLIEH KOJUIEKIMH MH(pOpMannoH-
HBIX OOBEKTOB.

Mexny nHGOpMaMOHHBIMA OOBEKTaMH OTKPHITOTO
apXvBa MOTYT CYIIECTBOBATh OUHAPHbIE OPUEHMUPO-
sannvle cesa3u. CBA3bIBaeMble 0OBEKTHI MOTYT MPHUHA-
JIeKaTh PasHBIM KOJUIEKIMsIM. MH(pOpManMoHHbIi 00b-
€KT, U3 KOTOPOTO UCXOJHT CBSI3b, JlaJiee HAa3bIBACTCS UC-
XOOHbIM 00bekmoMm ces3u, a 00BEKT, Ha KOTOPBIN CBA3h
HanpaBJIeHa, — €€ yeneebiM 0b0vekmom. CBA3N MEXIY
MH(GOPMAIMOHHBIMA  OOBEKTAMH  TIPEICTABISAIOTCS B
cucreme COLMOHET B BHUJE CBA3EH MEXIy COOTBETCT-
BYIOIIIMU UM METa00BEKTaMHI.

HekoTtopble CBS3M MMEIOT HPEIOINPEACICHHYIO Ce-
MaHTUKy. OHa He TpeOyeT CHelnalbHOTO SIBHOTO OIH-
CaHUs U MOXET B JAJIbHEWIIEeM MpU HEOOXOIMMOCTH
yTouHAThCs. [IpuBEneM HECKONBKO NPHUMEPOB TaKHX
CBA3EH!

e CBs3p MeXIy OpraHu3aldedl U INEepCcOHON — ee
COTpYIHHMKOM, 00O3HAyYaloIasi, YTO JAaHHAs OpraHM3a-
ST SIBJISIETCST MECTOM PaboThl coTpynHuKa. IIpu yrou-
HEHNW CEMaHTHKH 3TOH CBS3M MOXET OBITh, yKa3aHa,
HanpuMep, JODKHOCTD MIEPCOHBI B OPTaHU3aALNH.

e CBa3p MEXIy OpraHu3anveil M KOJUIeKIHeH WH-
(hopManMOHHBIX 00BEKTOB, 0003HAUAIOIIasl, YTO Opra-
HU3aLus SBJSIETCS BIIaJeblieM PECYypCcOB ITOH KOJUIEK-
1H.

e Cpsi3p MEXIy NEPCOHON W mMyONMKaluer win
JIpYyTUM HH(GOPMAIMOHHBIM OOBEKTOM, YKa3bIBAIOIIAs
ABTOPCTBO JIaHHOW NEPCOHBI 110 OTHOLICHUIO K 3TOMY
nHdopmannoHHoOMy 00BeKkTy. CeMaHTHKa 3TOW CBSI3H
MOXET OBITh YTOYHEHA, HAIpPUMEp, YKa3aHHEM BKJIaJa
TIEPCOHBI B MOATOTOBKY JaHHOH ITyOIMKaIHK.

Takue cBS3M B PENO3UTOPHH METAAAHHBIX IIPE.-
CTaBIIFOTCSI C TIOMOINBIO 3HAYEHUH METaJaHHBIX - at-
pUOYTOB COOTBETCTBYIOIIMX METaoOBeKkTOB. Tak, s
3aJJaHusl CBSI3M MEXKy IEPCOHOW M OpraHu3anuii cieny-
eT B mpo¢uiie TEePCOHbl yKa3aTh HYXXHOE 3HA4YCHHUE B
atpudyre Hoewmughuxamop npoguis opeanusayuu
(yHUKaTBHBII HICHTU(HUKATOP, MPUCBAUBAEMBIH ITOMY
MeTao0bEKTy MPH €ro MOpOXKICHUH B cucteme). s
3aJaHusl OOpaTHOW CBSI3M, MMEIONIEH B TAaKOM Cilydae
BUJI 0OHA-KO-MHO2UM, HYXHO 331aTh CIIHCOK YVHUKA/b-
HbIX  UdeHmugukamopos npoguiell nepcoH, SBIIO-
muxcsi ee coTpyaHukamu. CBs3b aBTOPCTBA MEXIy
myONuKanue ¥ MepCcoOHOM B PEO3UTOPHH METaTaHHBIX
NPENCTaBIsCTCA yKa3aHUEM uoeHmupukamopa npogu-
Jisl agmopa B KauecTBE 3HAYCHUs aTpudyTa A6mop B Me-
Tao0beKTe AaHHOU myOsiukamuu. CBsi3b MEXIY HEpPCO-
HOW-aBTOPOM M €€ IyONMKaIlMsIMHU TPEICTaBISIETCS
CIHMCKOM HJCHTH()UKATOPOB META0OBEKTOB ATUX IyO-
JIMKaUi B Tpo(uIIe IepCOHBI-aBTOPA.

VYuuTeIBasg cnocod MpeacTaBiIeHUs CBS3EH C Mpeno-
NIpe/IeIEHHON CEMaHTHKOH B PEIO3UTOPUH METaJaHHBIX
cuctemMbl COIIOHET, MBI Ha3bIBa€M TaKUE CBSI3H 6CMPO-
ennvimy. TIOMIMO yKa3aHHBIX BBIIIE KJIACCOB BCTPOCH-
HBIX CBSI3€H B PETMO3UTOPHM METaJaHHBIX MOJAEPKHUBa-
IOTCSI TAKXKE HEKOTOPBIC CUCTEMHBIE CBSI3H — MEXIY OT-
KPBITHIM apXHUBOM U €r0 KOJUICKLHSIMU, MEXIY KOJUIEK-
e M COCTaBIAIOIIMMHU ee MeTaoOBekTamu. HykHO
OTMETUTh, YTO BCTPOCHHBIE CBS3M MOTYT CO3JaBAThCS
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TOJIBKO CO3/ATENIIMH UCXOHBIX META00BEKTOB CBSI3CH,
MOCKOJIbKY KPOME HUX HHKTO HE UMEET JIOCTYIa K 3THM
METa00bEKTaM C LENbI0 HX H3MEHEHHS.

Hapsny co BcTpoeHHBIMH CBsi3siMH, B COIIOHET
MOAACPKMUBAIOTCSA aBTOHOMHBIC (BHeHIHI/Ie 10 OTHOILIEC-
HHIO K CBSA3bIBAEMBIM METa00beKTaM) OMHAPHBIE OPUEH-
TUPOBAHHBIC CBS3HM C SIBHEIM 00pa3oM OIpeesseMon
CEMaHTUKOH. MBI Ha3bIBaCM TaKUE CBSI3H CeManmuye-
cKumu. 3aMEeTHUM, 9TO CEMaHTHKa MOXKET OBITH ompene-
JICHA W JUIS HEKOTOPBIX BCTPOCHHBIX CBS3€H, KOTOPBIC
MPU 3TOM TAK)KE CTAHOBSTCS CEMaHTUYCCKUMHU. BakHast
0COOEHHOCTh ABTOHOMHOW CEMaHTHYECKOW CBSI3U CO-
CTOMT B TOM, YTO OHa PAaCCMaTPUBAETCS KaK OOBIYHBIH
camocmoamenvhbvlil UHGOPMAYUOHHBIL 0ObeKm CIICLH-
anpHoro Tumna. Kak u aisi 0ObeKTOB JIPYTUX THUIIOB, W3
aBTOHOMHBIX CBSI3EH MOTYT CTPOUTHCA KOJUICKIIUWU HWH-
(hopMaIMOHHBIX 00BEKTOB-CBsi3ed. Takue cBs3M B OT-
JIMYUEC OT BCTPOCHHBLIX CaMH MOTYT 6bIT]) y4aCTHUKaMH
JIPYTHX CBA3EH.

ABTOHOMHBIE CBSI3U aHAJIOTUYHO WH(POPMAIIMOHHBIM
00beKTaM — OpraHHU3alMsIM W MEePCOHaM, TpeCTaBJse-
MBIM TOJIbKO MX MPOQUISMH B PEIIO3UTOPHH METaJIaH-
HbIX COIMOHET, TAKXKE MPECTABISAIOTCSA B BUPTYAIbHOM
cpele TOIBKO UX MeTao0BeKTaMHu B cucTteme. MeTao0s-
eKT Uil OOBEKTa-CBS3M BKIIIOYACT CJCAYIOIIUE MeTa-
JIAaHHBIE. YHUKAJIbHBIA HICHTH(PUKATOP 3TOr0 MeTao0b-
€KTa, YHUKaJIbHbIC UIECHTU(HHUKATOPHI UCXOJHOTO U Iie-
JICBOTO OOBEKTOB CBS3M, KJIACC CBS3M, YHHKAJIbHBIN
UACHTU(DHUKATOP MPO(UISI ee aBTOpa, OTMETKA BPEMEHH
MOMEHTa €€ CO3JaHusi U KoMmMeHTapuil. Takue CBsi3u
MOTYT CO37]aBaTh B CHCTEMC 3apCTHCTPUPOBAHHEIC
MOJIb30BATENId B OHJIAHHOBOM PEXHME, MOPOXKIas MPH
3TOM UX META00BEKTHI B PEIIO3UTOPUU METATAHHBIX.

HIMeHHO Takasi BO3MOXKHOCTh CBOOOJHOTO CO3/IaHHs
cBsi3ell MHQOPMAIIMOHHBIX O0BEKTOB B CHCTEMe, 00Ia-
JAIOMKX Pa3INYHOW CEMAHTHKOM M OTOOpakaromIux
pa3HooOpa3Hble HAYYHBIE OTHOIICHHUS MEXAY OOBEKTa-
MU Hay4YHOW Cepbl NesITeNbHOCTH, MO3BOJISAET UCIOJNb-
30BaTh JNEKTPOHHYIO OMOIMOTEKY, KOTOpas MPeJoCcTaB-
JISICT MOJIb30BATEIISIM TaKHE BO3MOYKHOCTH, KaK TOJHUIOH
JUIsl HOBBIX ()OPM Hay4YHBIX KOMMYHHUKAIUI Npe/ICTaBuU-
TeJleil Hay4HOTO COOOIEeCTBa.

Kak yxe ormeuanock, cucrema COlMOHET MOAIEP-
JKMBAET CTAHIAPThl TEXHOJIOTHH OTKPBITHIX apXHBOB
OAI [12, 13]. TostoMy Hapsay C yKa3saHHBIMH BO3-
MOXHOCTSIMH OHA 00JIaIaeT BCEMH HEOOXOJUMBIMH Me-
XaHW3MaMHU WHTEepPOIepadeIbHOCTH IS TOTO, YTOOBI He
TOJIBKO MMIIOPTHPOBATh B CBOIO CPEIy ApPYrHe OTKPHI-
TBIC apxWBBI (BKJIIOYAs CO3MAHHBIC B €€ Cpene), HO U
MMpEAOCTABJIATL HAKOIIJICHHBIC B HeH METaaaHHbIC JIA
XapBECTHHIa BHCIIHUMHU CHCTEMaMH, IMMOAACPKHNBAIO-
IMMMH YKa3aHHBIC CTaHAapThI.

4 Onucanue CeMaHTUKH CBA3el
HH(OPMALMOHHBIX 00bEKTOB

B cucreme CoLMOHET CEMaHTHKa CO31aBaEeMbIX
HIOJIB30BATEISIMH CBSA3EH OmpenessieTcs NpH MX COo37a-
HUH Ha OCHOBE OHMOJI02Ul CcéA3eli. 32 OCHOBY ee pa3pa-
00TKH OBUIM HPHUHATHl PE3yJIbTAaThl psla H3BECTHBIX
MPOEKTOB ToclenHuX Jer. Hanbonee nmpoaBuHyTHIE pa-



0OTBI B 3TOH 00J1acTH OBUIM BBIMIOIHEHBI CIEMAINCTa-
MH B 00J1aCTH OMOMEINIINHEL.

Hcrnonp3oBana, B 4aCTHOCTH, OAHA U3 PaHHUX (yH-
JIAMEHTAIBHBIX pa3paboTOK B ATOW 00JACTH - MOAYJIb-
Heli komrieke ontonoruit SPAR (The Semantic Pub-
lishing and Referencing Ontologies) [20, 22], co3nan-
HBIH corpynHukamMu Okcdoprackoro u  boioHckoro
YHHUBEPCUTETOB. DTOT KOMIUIEKC BKJIIOYAaET BOCEMb He-
3aBUCHMBIX OHTOJIOTHH, TO3BOJISIOLIMX ONHUCHIBATH Ce-
MaHTHKY OHOIHOTpauUecKuX OOBEKTOB, a TAKKE WX
OTHOUICHHUH, B YaCTHOCTH OMOIHOrpaduuecKux o0bek-
TOB, OMONMMOTpaMUECKUX 3alUcei W HCTOYHHKOB B
MPUCTATEHHBIX CINCKaX, CBA3M LUTHPOBAHUS, KOHTEK-
CTBI IMTHPOBAHUS M UX CBSI3U C PEIICBAHTHBIMHU pa3jie-
JaMH TUTHPYEMBIX myonukanuid. Kpome toro, oHTOMNO-
run koMiuiekca SPAR MOTyT UCIIONIB30BaThCS IS OTIH-
CaHUsl CEMAaHTUKU KOMIIOHEHTOB JOKYMEHTOB, poJieil u
COCTOSIHUH IMyOJIMKaluii, MOTOKOB pabOT B M3IaTelb-
cKkuX mporeccax. Kaxmas W3 OHTONOTHHA KOMIUIEKCA
ormcana Ha sibpikax OWL2 DL u RDF xoncopuuyma
W3C.

B onronornu ceszeit cucreMbl COIMOHET MCHOB30-
BaH Tarke (parMeHT JPyroro KOMIIEKCa OHTOJIOTHH -
SWAN (Semantic Web Applications in Neuromedicine)
[18], co3manHbIii crieranicTaMd B 00JIaCTH HeHpome-
nuiuHbl B ['naBHOM rocnurane Maccauycerca u Menu-
nuHCcKoM mkone [apBapma. OH mpegHasHa4yeH Ui
obecrieuennss B CemaHTHyeckoM Bebe komdopTHOii
Cpelbl — CoYUanbHO-MeXHUYECKoll IKOCUCMeMbl, KOTO-
past IO3BOJISIET CO3/1aBaTh U COXPAHATh CEMaHTHYECKUI
KOHTEKCT Hay4YHBIX KOMMYHHKaIMi, oOecreynBaeT J10c-
TYIl K HEMY, €ro HHTErpaluio, a TakkKe 0OMEH HEeCTpyK-
TYPUPOBAaHHOW U CJIAOOCTPYKTYpHUpPOBAaHHOHN 1H(ppOBOi
Hay4qHOH mH(opMarend. Kitaccrl cBsi3el B OHTONOTHSIX
SWAN o6omee arperupoBansl o cpaBHeHHIO ¢ SPAR.
OHTOJIOTHM KOMIUIEKCA OIMCaHBbl CPEICTBAMH S3bIKa
onucanust onrojoruii yposuss OWL DL.

Hekoropele kmaccbl CBsi3eé B OHTOJIOTMU CBA3EH
cucrtembl COIMOHET 3aMMCTBOBaHbI M3 PEKOMEHIALUH
SKOS (Simple Knowledge Organization System) [23]
koHcopuuyma W3C. Pa3zpaGoTuuku 3Toil pekomeHja-
LMK CO3/]aBajM €e JJIsl UCIOJIb30BaHUs B CUCTEMax op-
raHW3allvy 3HaHUH - Te3aypycax, cxemax Kiaccuduka-
M, TAKCOHOMUSIX U pyOpukatopax (Subject Heading
Systems) B cpene CemanTHueckoro Beba. Pexomenna-
st SKOS ompenensier KOHIENTYalbHYIO CXeMY, Ha3bl-
BaeMYI0 o0uell MoOenvio OaHHbIX, KOTOpasi TO3BOJISET
COBMECTHO HCIIOJIb30BATh U CBSI3BIBATH PA3JIMUHBIC CHC-
TEMBI OpraHM3alluy 3HaHUH B cpene Beba. Ipu ucmons-
30BaHMU TaKOH YHU(PHUIMPOBAHHOW KOHIENITYaJIBHOM
CXEMbI YIPOLIAETCS WHTETpalys CYNIECTBYIOIIUX CHC-
TEM OpraHu3alMu 3HaHuld B cpene CeMaHTHYECKOTO
Beba.

HaxoHen, BaXHBIM HCTOYHHMKOM IIpU pa3padoTKe
OHTOJIOTHH CBsi3eil st cuctembl ColpioHeT ObLIa MO-
nmenb  HaydyHeix gaHHBIX  CERIF, pa3BuBaeMast
euroCRIS (http://www.eurocris.org/). OnuH U3 rJIaBHBIX
pesynbratoB pasButus CERIF — yaundumuposannas
KOHLIENTyalbHasl CXeMa Hay4YHO-HCCIIEJ0BAaTEIbCKON
Cpensl, Ha3zblBaeMasi €€ AaBTOPAMHU HOJHOU MOOeNbo
oannwix (Full Data Model) [8]. OTta Momens paccmaTpu-
BaeTCsl KaKk eJ1Hasi OCHOBa pa3paboTOK MH(OpMaINOH-
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ueix cucrem (Current Research Information Systems,
CRIS) st momnep KK HayqHO-OpTaHU3aIl[MOHHOM Jes-
TEIPHOCTH B Pa3HBIX CTPaHaX W Pa3IUYHBIX HAYYHBIX
opranuzauusax. lMcrnons3oBaHMEe CTaHAAPTU30BAHHOMN
KOHILIENTYyaJIbHOW CXEeMbI 0O0ecHeYrBaeT HWHTEpoIepa-
OeJbHOCTh TaKHX CHCTEM. B mocneaHee Bpems B pa3Bu-
tun CERIF ynensiercst cepbesnoe BHUMaHue mpobieme
crenu(UKAIUN CEMAHTHUKHU TTOJTHOW MOJICITH TAaHHBIX. B
YaCTHOCTH, MpemiokeHa oHronorus [9], ompenesito-
masi CUCTEMY TEPMHHOB Ui 00O3HAYCHUS CYIIHOCTEH
9TOW MOJEITH W OTHOIICHHUS MEXY HIMH.

B oHTOMOTHU CBSA3EH, pa3paOOTaHHOW IS CUCTEMBI
ConmoHeT, HCMONB3YIOTCA (parMeHThl yKa3aHHBIX MO-
IyITBHBIX KOMIUIEKCOB W TIOJHOH MOJAENH IaHHBIX
CERIF, BxiroueH psii gononHeHuid. B vacTHOCTH,
BKJIIOYEH KJIacC CBsi3eil ¢ ero mojkjaccaMu, oIpene-
JSIIONINX  6KIA0 ABMOPOE 6 NOO2OMOSKY NyOnuKayuu
[11]. Ha ocHoBe pa3paboTaHHO# OHTONOTHU OblTa
copMUpOBaHA O08YXYPOGHESAs MAKCOHOMUS CBs3ell,
KOTOpasi M UCIIONIb3yeTCs B cHcTeMe. TakCOHOMUS CBsI-
3ell pean3oBaHa B BHJIE HA0OPA KOHMPOIUPYEMBIX ClLO-
sapeil iMeH kiaccoB (moakiaccoB) cBsizeil. Kaxmomy
KJIacCy BEPXHETO YPOBHS TAaKCOHOMHH COOTBETCTBYET
OTIEIbHBIA KOHTPOJIMPYEMBII CJIOBaphb, & €ro MojKiac-
caM — 3JIEMEHTHI 3TOTO CcJIoBapsl. TaKCOHOMHS BKIIIOYAET
CJIOBApU OLIEHOYHBIX CBsI3€H, CBSI3€i Hay4YHOT'O HMCIIOJIb-
30BaHuUs, CcBsI3el Hay4YHOr'o BbIBOJA, BKJIa/la aBTOpPOB B
CO3/JTaHNE HAYYHOTO TPOU3BENICHHUS H JP.

BaxHO OTMETHTB, YTO CBA3HM KaXI0ro Kiacca (moj-
KJIacca) TAKCOHOMHH MOTYT OBITh ONpPEAEICHBI TOJBKO
Ha OIIPEJeICHHOM MHOXECTBE Iap THUIIOB MCXOJHOTO H
1eneBoro oowvekTa cBsi3u. [Ipy co3maHmM KOHKPETHOM
CBSI3H TIOCJIE YKAa3aHHS NCXOMHOTO U IIEJICBOTO OOBEKTOB
CHCTEMa HCIONB3yeT MATPHUILy IOMYCTUMOCTH KIacCOB
CBsI3eU M TO3BOJISIET ITOJB30BATENIO JIENIATh BEIOODP BO3-
MOJKHOT'O KJIACCa CO3[aBacMOMl CBSI3W TONBKO M3 HEKO-
TOPOTO JOITyCTUMOTO Habopa KOHTPOIHPYEMBIX CIIOBa-
pei, COOTBETCTBYIOMIETO ITape THIIOB CBS3BIBACMBIX HH-
(hopMaIMOHHBIX 0OBEKTOR.

B CornmoHer MMEIOTCS CpeicTBa CO3JaHUs, MOJU-
(UKaIMM M KCHONB30BaHUS TaKCOHOMHUM CBsI3EH IS
JIeKJIapallii CeMaHTHYEeCKUX CBs3EH B CUCTEME M M3Me-
HEHHsS WX CBOWCTB. boiee moapoOHO TakCOHOMHs ce-
MaHTHYECKUX CBS3eH MH(POPMAIMOHHBIX OOBEKTOB, HC-
monbs3yeMasi B cucreme CommoHeT, o0cyKaaercs B pa-
oorax [2, 6, 16].

5 OnnaiinoBble HAYYHble KOMMYHMKANIMH B
cucreme ConuoHer

Kak yxe ormedanoch, B Mojaxoje, pa3pab0TaHHOM
aBTOpaMH M pealnn3oBaHHOM B cucteme CoumoHer, 3a-
pErHCTPUPOBAaHHBIE B CHCTEME II0JIb30BATENN MOTYT B
OHJIAHHOBOM DPEXHME CO3/1aBaTh CEMAaHTHUYECKUE CBSI3H
Mexny wuHQopManuoHHBIME oObekTamMu. Co3maHue
KOHKPETHBIX CBs3Eil (PaKTHUECKH peasii3yeT aKThl KOM-
MYHHKAIUH MEXIY MONB30BATEISIMH CUCTEMBL. MEXIY
aBTOpPaMH CO3JaBAEMBIX CBsI3el M aBTOpaMH CBS3bIBae-
MBIX WH(pOpPMaINOHHEIX 00BekTOB. ComepikaHue mepe-
JaBaeMOT0 IIPH 3TOM COOOILIEHHs OT aBTOpa CBS3M aB-
TOpaM CBSI3aHHBIX MH(OPMAIMOHHBIX OOBEKTOB OIIpe-
JeTIsIeTCsT KIIAacCOM/MOIKIIACCOM YCTaHOBICHHOM CBSI3H.



PaccMoTpum Hanbosiee 9acTo BCTpEYAIOLIMECsS pa3Ho-
BUIHOCTH ()OPM HAYYHBIX KOMMYHHKAIIMH M CIIOCOOBI
ux peanusanuu B cucteme COIMOHET.

5.1. Ilybnuxayus pe3ynbmamos ucciedo8aHuil u
npedocmasnenue ux HayuHoMy coobujecmgy 6e3 no-
cpednuyecmaa uzoamenei. Pa3putie BeO-TEXHOJIOTHI U
TEXHOJIOTUI M3/IaTeNbCKOTO Jea OTKPHUIO HOBBIE BO3-
MOXHOCTH JUISl IyOJMKallMK Pe3yJbTaToB BHIOJIHEH-
HBIX HCCIIEIOBAaHUH B HAayYHBIX DJIEKTPOHHBIX OHOIHO-
TEKax C MOMOILBIO CHENHATNCTOB MM CAMOCTOSATEIHHO
(camoapxusuposanue) 6e3 TpaAUIHOHHOTO IOCPEIHHU-
yecTBa n3garenei. Takas ¢opma KOMMyHHKanUM aBTO-
pa myONMKaluy ¢ HAayYHBIM COOOIIECTBOM pPaIUKalb-
HBIM 00pa30M COKpaIaeT BpeMs IMOCTYILICHUS coo0IIe-
HHUS €€ aBTopa ajpecaraM B BUAE €ro MyOJMKalud |
MHOT'OKPAaTHO PACIIMPSAET KPYr MOTCHLIUAIBHBIX aape-
CaToB ATOr0 COOOLIEHHS — CIELUUaJHCTOB, 3HAKOMSI-
muxcst ¢ 3Tod myOnukarmeidi. CTUMyNUpyrolee Bius-
HHE Ha Pa3BUTHE TaKOH (OPMBbI KOMMYHHKAIMH OKa3bl-
BAlOT aKTUBHO NOAJIEP)KUBAacMble B MHPOBOM HAyYHOM
coo0IIecTBe MHHUIMATUBBI OTKPHITOTO JIOCTyIa K pe-
3yJbTaTaM Hay4HBIX MccnenoBanuil. B cucreme Commo-
HET MMEETCS MEXaHM3M, Ha3bIBaEMBIH IEPCOHAIBHBIM
pobOTOM, KOTOPBIN OTCIIEKHBACT MOSIBICHUE B €€ KOH-
TEHTE MyONUKAIM{ 10 TeMaTHUKe, MHTEepPeCyIomel TaH-
HOTO T0JIb30BaTelsl. B ciryuae mosiBineHus myOaMKanuil
TaKOTO pojia TaKOH IMOJIB30BATENb MOIYyYaeT YBeAoMIIe-
HHE OT CUCTEMBI.

5.2. Coobwenue nonvzoeamensi cucmemvl asmopy
HeKomopoul nyoIuKayuu oyeHo4Hoeo MHerus o Heil. Ec-
JM TIOJIB30BATENb CHUCTEMBI CO3JIaCT CBS3b OIHOTO W3
OLICHOYHBIX KJIACCOB, KOTOPBIE IPEIyCMOTPEHBI B TakK-
COHOMUH CBSI3eH, MEXIY CBOUM MpoduiIeM, XpaHUMbBIM
B CHCTEMe, U HEKOTOpOil myOiuKkanuen (ee MeTao0bek-
TOM), TO OH TEM CaMbIM OCYIIECTBIIICT KOMMYHHUKALIUIO
¢ ee aBTOpoM. IlocpencTBoM 3TOH KOMMYHUKalUU €€
WHHUIAATOP — CO3JaTelb CBSI3M — COO0IIaeT aBTopy Iyo-
JMKalMM CBOE€ MHEHHE O ero pabore. Takas KOMMyHH-
Kalus OJM3Ka MO CMBICITY TPaAMIMOHHOMY PELEH3HPO-
BaHu0. CMBICIT TaKOM PEUCH3MU MOXKCET BbIpAXKaTbCA HE
TOJIbKO B CTPYKTYPUPOBaHHOM BHJIE — MMEHEM Kjacca
cBsi3u (MO3UTHBHAS OLICHKA, HETaTUBHAS OLICHKA U T.II.),
HO W HECTPYKTypHPOBaHHBIMU JaHHBIMH — (hakynbra-
TUBHBIM TEKCTOBBIM KOMMEHTapHEM B OIpEeICHUN
MeTao0beKTa — OMHUcaTeNs CBs3M. [IpH co3manum Takou
CBSI3U B CHICTEME aKTHBU3UPYETCS CEPBHC YBEAOMIICHUS,
KOTOPBII HampaBiIsIeT aBTOPY IyOJUKAIIMHA COOOIIEHHE
I10 3JIEKTPOHHOM IOYTE O MOSIBJIEHUM HOBOH CBS3H, yda-
CTHUKOM KOTOPOH SIBIIAETCA €ro myOJMKaius, ¢ yKasa-
HHEM KJlacca CBSI3M M CCHUIKM Ha METaoOBEKT CBSI3H.
KoneuHno, paboTta momo0HOr0 MexaHH3Ma KOMMYHHKa-
L[I/Iﬁ BO3MOXHA TOJIBKO €CJIM BCC UX YYACTHUKU UMECIOT B
ConnoHeT nepcoHaJbHBIE MPOQMIN C YKa3aHHBIMU B
HUX aJipecaMM MX DJIEKTPOHHOM 1MouTHl. B MeTaoObekTe
CBSI3W aBTOp ITyOJIMKAMM MOJKET y3HATh O Kilacce CBS-
3M, O3HAKOMHUTHCS C KOMMEHTapHeM, aBTOPCTBOM H
BPEMEHEM CO3/1aHHS CBSI3HL.

5.3. Coobwenue asmopy nyoauxayuu 0 03MOHCHOM
U3BMEHEeHUU OYEHOUYHO20 MHEHUSI HEeKOMOpO20 MNOlb30-
samens o e2o pabome. 3apeTUCTPUPOBAHHBIN MOJIB30-
BaTeIb CUCTEMBI 00J1a/lacT MOJHOMOYUSIMU HAa W3MCEHE-
HUE ONMCAaHUS CO3JaHHOW UM CEMAHTUYECKOU CBS3H.
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H3meHeHne, B 4aCTHOCTH, MOXET OBITh BBI3BAHO M3MeE-
HEHHEM MHEHHS aBTOpa CBSI3HM O €€ IENIEBOM IyOinKa-
iy, [ 3TOro NpOM3BOAMTCS 3aMEHA PaHEe yKa3aHHO-
ro Kiracca/liokiacca CBSI31 WIH U3MEHEHHE KOMMCHTa-
pust B MeTaoObeKTe JaHHO# cBs3u. [locne coxpaHeHus
MOJU(UIIMPOBAHHOTO METa00OBEKTa CBSI3U CEPBUC YyBe-
JIOMJICHHSI, KaK ¥ B TIPEIBIAYIIEM Cllydyae, OTIIPaBIIsIeT
aBTOpPY €€ IIeJEeBOM IyONMKanuyu COOOLIEHUE 10 dJIeK-
TPOHHOH MoYTe.

5.4. Coobwenue aemopy MHeHUs NONIb308aMeENs
cucmemsl 0 HAYYHOM OMHOUIEHUU MedHcOY e20 nyonuKa-
yueli u Hekomopou Opyeol. 3aperucTPUPOBAHHBIN
MIOJIb30BATENb MOXKET CO3JaTh CBSI3b MEXKIY ABYMs IyO-
JWKAIMsIMA U3 KOHTEHTa cucTeMsl. Hampumep, mo co-
JIEp)KaHUI0 MCXOAHOW MyOJMKAIMM OH MOYKET yTBep-
&KJIaTh, YTO B HEW BBHICKa3aHO HEKOTOPOE OLIEHOYHOE
MHCHHE O IIeJICBOU MyOnuKanuu. Mexny TakuMu my0-
JIMKAUSIMA MOXET OBITh CO371aHa CBsI3b HE3aBUCHMO OT
TOT0, IMEETCSI JIM B MICXOAHOH ITyOIMKAIMK CBSI3H SIBHOE
UTUPOBAaHUE IeNeBOW MyOnuKanuu. B TakoMm ciyuae
cooOIIeHne ¢ mpearnoaaraeMol OIEHKOW HarpaBiseTcs
aBTOpaM 00enx MyOJMKalUi ¢ yKa3aHHeM, KaK U paHee,
YHHKAJIBHOTO MICHTH(HUKATOPA CO3laHHOW cBsi3u. Pac-
CMaTpHUBaeMblil cydyail CBsSI3aH HE TOJIBKO C CUTYalUEH,
Koraa paboTa JaHHOTO aBTOpa HE LIUTHPYETCS B UCXOJI-
HOM paboTe CBS3M, HO M KOrAa oHa mutupyercs. Ho ce-
MAaHTHUKa 3TOH CBSA3HM LIUTUPOBAHHUS B HEW SIBHO HE OIlpe-
JIENIAETCSl WM OTpeNeNAeTCs] B KOHTEKCTE CCHUIKU IIH-
TupoBaHus. Ilomp30BaTens CHUCTEMBI, CO3laBas CBS3b,
TakuM 00pa3oM, JeNaeT ee CEMaHTHKY SIBHO Olpeje-
JICHHOI.

VYCTaHOBHUB CBA3b COOTBETCTBYIOLIETO Kjacca TaK-
COHOMHUH, TOJTb30BATENNb CHCTEMBI TEM CaMbIM YKa3bIBa-
€T, 4TO 110 €r0 MHEHHIO B HCXOJHOH paboTe cBSA3M SIB-
HBIM WM HESBHBIM 00pa30oM BBIPRKEHO OIIEHOYHOE CY-
JKICHHE O TIeJIeBOM paboTe CBA3M. AHAIOTHYHBIM 00Opa-
30M, crenupuIupyst Apyrue Kiacchl Al CO34aBaeMoi
CBSI3M, MOXKHO yKa3aThb, HAaIpUMEp, 4TO B 3TOH pabote
UCIIOJNIB3YETCS METO/], NPE/IIOKEHHBI B paboTe JaHHO-
ro aBTopa, 1100 M3 Hee 3aUMCTBYIOTCS JaHHbBIC B HC-
XOIHO# myOnukanuu cBsi3u. [1oap30BaTeb MOXKET TaK-
K€ COOOILIMTH CO37aBacMOi CBS3bIO, YTO B HCXOJTHOM
paboTe cBs3M MMEET MECTO Iularuatr u3 paboThl aBTOpa
IEJIEBO Ty OIUKAITIH.

5.5. Coobwenue asmopy nybnuxayuu 0 603MOMCHOM
U3MEHeHUU MHEeHUsI NONb308AMENSL CUCIEMbL O HAYYHOM
COOMHOWEHUY SMOT U HEKOMOPOLL Opy2oti nyOaUKAyUU.
Takoe coobuieHne MOPOKAACTCS B CIIydae, KOTa MoJlb-
30BaTeNb CHCTEMBI, HAlPUMEpP, OCO3HAJI OLUIMOOYHOCTH
CBOET'0 MHEHHS U BHOCHUT KaKHe-INOO U3MEHEHUS B Me-
Ta0OBEKT CO3JaHHOW MM cBsizu. [locie 3amoMuHaHuUs
MOIUGHUIIMPOBAHHOTO META00BEKTA, KAaK U B MPEIBIIY-
IIEM Cclly4yae, aBTOpaM OOEUX CBSI3aHHBIX ITyONMKaIMi-
Yy4YacTHHII OOHOBJICHHOW CBSI3W HAIpaBisieTcsi cooOrie-
HUE IO IEKTPOHHOH ToYTe.

5.6. Ilposedenue Hayumvix Ouckyccuii. bmaromaps
MIPE/ICTAaBICHNIO aBTOHOMHBIX CEMaHTHUYECKNX CBSI3EH B
cucreme ComMOHET Kak OOBIYHBIX HWH(OPMAIMOHHBIX
00BEKTOB, OHM MOTYT CaMH CTaHOBUTHCS YJACTHUKAMH
Ipyrux cBsaszeil. Mcnonb3ys 3Ty BO3MOXKHOCTh, MOYKHO
MOJIEPKUBATh B CHCTEME HCKYCCHOHHBIE (DOPYMBI.



[TycTs, HanpuMep, IMOJIB30BATENh CHCTEMbI BBIPA3HIT
MHEHHE O HEKOTOPOH NPEeICTaBICHHON B HEW IyOIuKa-
IIUH, CO3/1aB ISl 3TOTO CBsI3b KAKOT0-THOO OIEHOYHOTO
KJjlacca MeXay CBOUM NpoduieM U MeTaoObEeKTOM yKa-
3aHHOW myOiuKanuu (cm. paszd. 5.2). YBemOMIICHHBIH
CHUCTEMHBIM CEPBHUCOM aBTOP ITOMN MyOIMKAIIUHN MU Ka-
KOM-IMOO0 MHOMW IOJIb30BaTENb CHCTEMBI MOXKET, B CBOIO
ouepellb, BBIPA3UTh MHEHHE KaK O paccMaTpUBaeMoil
myOJMKalnuy, Tak U O MHEHHUH, BBICKa3aHHBIM II€PBBIM
nosp3oBareneM. B mocnenHem ciydae oH CO3JaeT CBSI3b
MEXAY CBOMM IPO(HIEM U METAa00BEKTOM CBS3H, CO3-
JTAaHHOH TIEpBBIM IOJIB30BaTeNeM, 1 T.1. Bo Beex ciyda-
AX CO3JaHMs HOBBIX CBSI3€H MPU 3TOM CEPBHUC YBEIOM-
JICHUsI OIOBELIAET aBTOPOB 3aTParMBacMbIX ITyOJIHKa-
i u cBs3eil. Takum 0Opa3oM, B TakOH TUCKYCCHOH-
HBIN mpouecc MOTYT BOBJICKATHCA U aBTOPbI OLICHHUBAC-
MBIX ITyOJNMKaIM{, ¥ CO3AaTeN CBsI3eH, pasyMeeTcs, He
0053aTeNIbHO OIIEHOYHBIX KJIACCOB.

OrpaHuuumMcst 00CYXKJICHUEM MEPEUUCTICHHBIX BBIIIE
Pa3sHOBHIHOCTE HOBBIX ()OPM BUPTYaAJIBHBIX HAYYHBIX
KOMMYHHUKaIMi. BO3MOMHBI pa3nuyHbIE CIIEHApUU HX
ucrions3oBaHua. Hekoropsle Takuwe cueHapun ObIIH
paccMOTpeHHI Bblle (cm. pazo. 1). 3aMeTuM, 4To KIto-
YEBBIMH MEXaHW3MaMH OOECTIeUeHHs HayIHBIX KOMMY-
HUKAIMA B Cpelle AIEKTPOHHON OMOIMOTEKH ¢ BO3MOXK-
HOCTBIO YCTaHOBIICHHSI CEMaHTHUYECKHX CBA3EH MEXIy
ee MH(OPMAIMOHHBIMH OOBEKTaMHU B OHJIAHHHOBOM pe-
KUME SABIAKOTCA MCXaHU3M CO3JaHHA CCMaHTHUUYCCKUX
CBs3€H B OHJIAHHOBOM PEXXHMME U CEPBUC YBEIOMIICHUS
MIEpCOH, 3aTparuBacMbIX (aKTOM CO3IaHUS HOBBIX
u/vin U3MEHEHHs CBOMCTB CYLIECTBYIOIINX CEMaHTHYE-
CKUX CBA3€H B CHCTEME.

6 Peanm3anusi HOBOM TE€XHOJIOTHH HAYYHBIX
KOMMYHHUKALMH

Paccmotpum Teneps, kakue (yHKIMOHAIbHBIE KOM-
noHeHTs! B cucreMe COlMOHET 00eCceuBalOT BO3MOXK-
HOCTH OCYILIECTBJICHHS OIHMCaHHBIX (OPM Hay4HBIX
KOMMYHMKaLui B ee cpeze. Pazymeercs, HEeKOTopsle U3
STHUX KOMIIOHEHTOB HCIOJB3YIOTCA U IS BBIIOJTHEHUS
Ipyrux (yHKOUH cucteMbl. K uMciny yka3aHHBIX KOM-
noHeHTOB COLIMOHET, MOMHUMO CPEICTB CAMOAPXUBUPO-
BaHUS PE3yJIbTATOB HAYYHBIX UCCIENIOBAHUN, OTHOCATCS
MOJIYJIb CO3[aHUsI EPCOHAIBHBIX MPOQHIIeH MoIb30Ba-
TeNel CUCTEMBI, MOAYJb CO3IAHUS KOHTPOIUPYEMBIX
CJI0Bapell TAKCOHOMHUM CEMAaHTHUYECKUX CBS3€U, MOIYJIb
CO3J1aHUS ¥ OOHOBIICHHUS CBSI3€H, CEpPBUC yBEIOMIICHHSI.

Moodyne coszoanus nepconanbHvix npoguaeti nobL3o-
eamerel cucmembl NO360J5em cO3046amb 6 Peno3umo-
Dpuu Memaodannvix cucmemvl IpOQUIN MONb30BaTeNeH, B
TOM YHCIIE W I0Jb30BaTeNeH-aBTOPOB HH(OpPMAINOH-
HBIX OOBEKTOB cHCTeMbl. [l MOJJIepKKH HaydHBIX
KOMMYHUKaIlMH HEOOXOAMMBIMH aTpuOyTamMu mnpodu-
Jeil moJp3oBateneil sBAOTCA WX (mpodmiel) yHH-
KaJbHBbIE HMICHTH()HUKATOPHI, NMPUCBAUBAEMbIE MM CHC-
TEMOH, a TakkKe MX ajapeca JIEKTPOHHON IOYTHI. OJTH
azipeca HEOOXOAMMBI Ul MOJJAEPKKH KOMMYHHKAIIUH
MEXIy HOJIb30BATEISIMU CHCTEMBI (B TOM HYHCIIE, TIOJIb-
30BaTENSIMU-aBTOPAMH IIPEACTABICHHBIX B CUCTEME HH-
(hopManHOHHBIX 0OBEKTOB) MPU HAIPABICHUH UM CHC-
TEMHBIX COOOIIEHHI-YBETOMICHHH.
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Mooynb cosoanus Konmpoaupyemuvix ciosapeii 10-
3BOJISIET CHCTEMHOMY aJIMHHHCTPATOpPY B HHTEPAKTHB-
HOM pEXHME CO3/1aBaTb KOHTPOJIHMPYEMBIE CIOBapH,
MPECTABISIOMINE TOIEP)KUBAEMYIO B CUCTEME TaKCO-
HOMHUIO CEMaHTHYECKUX cBsizel. Bo3moxkHO pacuimpe-
HUE MOJAJEepKUBaeMON B CHCTEME TaKCOHOMMU CEeMaH-
TUYECKUX CBsA3EH IMOJIb30BATENSIMH IyTEM JONOIHEHUS
MOJKIACCOB B CYILIECTBYIOIUE KOHTPOIUPYEMBIE CIIO-
BapH KJIACCOB CBfA3eH W/WIM CO3JAHUS HOBBIX KOHTPO-
mupyeMsbIx cioBapeil. CocTaB clioBapeil 1 UX coiepxka-
HHE MOTYT 0€300JI€3HEHHO IOMOIHATECS, IMTOCKOJIBKY
IIPU 3TOM HE 3aTParuBaeTCsl COCTOSHHUE Y)K€ CO3JaHHBIX
KOJIJIEKIMH CBsA3el. BKIIOUEHHE B TAKCOHOMHIO CBS3€l
HOBBIX KOHTPOJIUPYEMBIX CIOBApel TpeOyeT BHECEHUS
COOTBETCTBYIOIIEr0 JOMOIHEHNSI MaTPHUIIbI JOIYCTUMO-
CTH KJIAcCOB CBsi3el (cm. pazo. 4). TeopeTHIEeCKH B CHC-
TeMe MOKET OJJTHOBPEMEHHO MOJIeP>KUBAThCA HECKOJIb-
KO KOHKYPHUPYIOIIMX TaKCOHOMMH CBsI3€H, KaxJas u3
KOTOPBIX MpE/ICTaBICHA CBOMM Ha0OPOM KOHTPOIHpYe-
MBIX CIIOBapel KIacCOB CBA3EH.

Mooynb cozdanusi cemanmuueckux cesizeil TO3BOIS-
eT TOJB30BATENIIM CHCTEMbI CO371aBaTh, IOTIOJHSATH H
W3MEHATh KOJUICKIIMM aBTOHOMHBIX CEMaHTHYECKHX
CBSI3€H, a TaKKe YAAIATh OTJACIbHBIC CBSI3U U3 KOJUICK-
LU WIK [TOJIHBIE KOJUIEKIUH CcBsizel. Bee aTu onepaunu
OCYIIECTBIISIIOTCS IOJIH30BAaTESIMA B OHJIAHHOBOM pe-
KUME U MOJACPUPYIOTCA CUCTEMHBIM aIMUHUCTPATOPOM.
K xomnexkuusM aBTOHOMHO TPEICTABISIEMBIX CBS3Ei
NMPUMEHHUMbI BCE€ HMCIOIUECA B CUCTEMEC (byHKIJ,l/IO'
HaJIbHBbIE BO3MOXKHOCTHU YIPABICHUS KOJUIEKLUAMU JIIO-
0oro THma AaHHBIX. 3aMETHUM, YTO WH(OpMalMOHHEIC
00BEKTBI-Y4aCTHUKHU CBS3EH MOTYT OBITb 6HYmMpeHHUMU
IUsL CUCTeMBI (COIAEPIKAIIMMHUCS B €€ KOHTCHTE) MIIN
sHewHuMy. BHemrHHe OOBEKTHI HE IPEACTAaBICHBI B
cHcTeMe, Ul HUX HET COOTBETCTBYIOIINX UM METao0b-
ektoB. OHHM IOKHBI OBITH AOCTYHHBI B Bebe mo mx
yHAUpUIEpOBaHHOMY HacHTHHKaTOpy pecypca (URI).
JloImycTUMOCTD BHEIIHHX MH(POPMALMOHHBIX OOBEKTOB,
a TaKke MNyONUKalMi, NpeICTaBIEHHBIX B CHCTEME
TOJIBKO UX OMOIMOrpadUYecKUMH ONMCAHUSIMH, B Kaye-
CTB€ YYaCTHHUKOB CBSI3€M MO3BOJIIET OXBATHUTH noaaep-
JKMBAEMBIMH B CHCTEME CEMaHTHYECKHMH CBS3SIMH 0O-
Jee MMpOKoe NU(PPOBOE HAyYHOE WH(POPMALMOHHOE
MIPOCTPAHCTBO.

Jis 3amaHHON mapbl MH(OPMALMOHHBIX OOBEKTOB
MOXeET OBITh CO3/JaHO HECKOJIbKO CBsi3e. OIMH M TOT
K€ aBTOp CBS3€l HE MOXKET CO3/1aTh HECKOJIBKO CBS3€l
OJIHOTO KJlacca C IPOTUBOPEUMBON CEMAaHTUKOMN [UIsl 3a-
JTAHHON Tapbl 0OBEKTOB, HO UMEET BO3MOKHOCTH CO3-
J1aTh HECKOJIBKO CBS3€H pa3HbIX KiaccoB. i onHol u
TOM e Mmapbl 00bEKTOB Pa3HBIMU aBTOPaMH CBsi3eil MO-
JKeT OBITh CO371aHO HECKOJIBKO CBSI3el OJIHOTO Kjlacca, B
TOM 4YHCIIe, U C IPOTUBOPEUMBON CEMAaHTHKOM.

Cepsuc ysedomnenus noav3oeamenei u asmopos
uHpOopMayuoHHbIX 06veKMOo6 CO3JIaH B CHCTEME CIelH-
JIBHO YIS TIOAEP’KKHM KOMMYHHUKAINI MOJIb30BaTENeH,
BKJIIOYasl I0JIb30BATENEH-aBTOPOB HMH(OPMAIMOHHBIX
00BEKTOB, TPEACTABICHHBIX B cHcTeMe. B mpomecce
(yaxmuornpoBaHus COIMOHET OCYIIECTBISETCS MO-
HUMOpuHe COCTOSIHUSI CEMAaHTHYECKHX CBSI3EH, a Takxke
CEMaHTHYECKON CTPYKTYphl KOHTEHTa B LeioM. llpu
oOHapy>XeHHH H3MEHEHHUIl CepBUC YBEIOMJICHHS, Kak



YK€ YKa3bIBaJIOCh, MH(GOPMHUPYET O HHUX 3aWHTEPEco-
BaHHBIX II0JIB30BaTeNEil — aBTOPOB CBSI3aHHBIX MH(QOD-
MAaIMOHHBIX 00BEKTOB MO ANEKTPOHHOH moute. Hanpu-
Mep, YBEIOMIICHME HaIpaBiseTcs I0JIb30BaTeNo-
aBTOPY KaKOW-IMOO MyOJHMKalWH, MPEACTABICHHON B
CHUCTEME, €CIIH KaKOW-JIUOO JPYyroi MOJb30BaTelb CO3-
JIaeT CBS3b C ydacTHeM 3ToW myOnumkanuu. B Hampas-
JSIEMOM CHCTEMOHM COOOIIEHHH yKa3bIBAIOTCS. W/ICHTHU-
¢ukarop ¥ Ha3BaHue IyONMKAIMK JAQHHOTO aBTOPA,
CTaBLIEH y4acTHUIIEH HOBOW CBSI3U WJIM CBSA3U C HU3Me-
HEHHBIMH XapakTEPUCTHKAaMH; WICHTH(UKATOp 3TOH
CBSI3M W ee aTpuOyThl, B YaCTHOCTH, €€ YHUKAJIbHBIH
UIEHTU(HUKATOP U KJIACC CBS3H.

Cucrema MOXET YBEIOMIIATH IIOJIb30BATENCH U B
psne UHBIX cilydaeB. Hampumep, mpu NOsABIEHHH ce-
MAaHTUYECKN MPOTHUBOPECUYNBLIX CBs3eH MEXIY HCKOTO-
poii mapoii MHGOPMAIMOHHBIX OOBEKTOB, CO3JAHHBIX
pa3HBIMU aBTOPaMH, UX aBTOPHI MOT'YT ONOBEIIATHCS 00
9TOH CHUTyallMH COOOILIEHUSIMHU IO DJIEKTPOHHOM IouTe
(moka He peann30BaHO). YBEIOMJICHHS MPU3BAHBI CTH-
MyJHUpPOBATh OTBETHYIO PEAKLUIO0 MX MOoJydarened, Ko-
TOPYIO OHH MOTYT BBIPa3HTh, CO3/aBasi COOTBETCTBYIO-
M€ CEMAHTHUYECKUE CBA3H.

CepBuC yBeIOMIICHHS HE MOXKET (PYHKIIOHHUPOBATH
0 TIPUHIMITY TPUITEPa B CHCTeMax 0a3 JaHHBIX — JeH-
CTBHH B CHCTEME, OIIMCAaHHBIX B CXeME 0a3bl JaHHBIX U
AKTUBU3UPYEMBIX CHUCTEMOM HEIOCPEICTBEHHO IOCie
BBIMOJIHEHHSI T€X ONEpPaTOpPOB B IOJH30BATEIHCKOM 3a-
mpoce, KOTOphIe YKa3aHbl B omucaHuu Tpurrepa. Ilpo-
OsemMa B TOM, YTO BCSIKOE€ OOHOBJIEHHE KOHTEHTA CHUCTe-
Mbl COLIMOHET MOJEpUpPYyeTCs, B COOTBETCTBUU C yCTa-
HOBJICHHBIM perigaMeHToOM. C IepHOJUYHOCTBIO OJUH
pa3 B CyTKH aJMHHHUCTPATOP CUCTEMBI 1A€T CBOIO CAHK-
LU0 HA (PUKCAIMIO 33/IaHHBIX OOHOBJICHUII B KOHTCHTE
CUCTEMBI W OTBepraeT ux. Ilo3ToMy NpUHHMATBCS BO
BHUMAaHHE CEPBHCOM YBEIOMJICHHS JIOJDKHBI JIMIIb TE
ImpeJularaeéMble U3MEHEHUSI B KOHTEHTE, KOTOpBIE IIPO-
IIJIM 9epe3 3TOT (PUIBTP U CAaHKIMOHUPOBAHbI aJMHHU-
CTPaTOPOM CHCTEMBI.

ABTOp myONMKaUii MOXeET OJOKMPOBATH CHUCTEM-
HBIE YBEJIOMJICHHS JJISI CIIyYaeB, KOT/a Kakas-JIM0o ero
MyOJIMKanusl CTAaHOBUTCS YYacTHHUIIEH HOBOH CeMaHTH-
YEeCKOH CBSI3U JIM0O0 N3MEHMWIINCH CBOWCTBA yKE CyIEeCT-
BYIOLLEH CBsI3M, B KOTOPOl OHa ydactByeT. g 3TOrO
OH JIOJDKEH OTKIIIOYMTH CEPBUC YBEIOMIIEHHS B CBOMX
MIepCOHATIBHBIX HAcTpoiikax B JInynoii 30He COIMOHET.
IIpr HEOOXOTUMOCTH ITOT PEKUM MOXKET OBITH CHOBA
BKIIIOYEH.

CepBHC yBENOMIIEHUS CTHMYJIHPYET OTBETHYIO pe-
aKIMI0 aBTOPOB IyOJIMKAI[MA — YYaCTHHUKOB CBS3CH, a
TaKXKe I0JIb30BaTeNIell CHCTeMBbI — co3JaTelieil cBs3ei,
CTaBIIMX Y4YaCTHUKAMU JPYIHX CBsA3eil. Tem cambIM
3TOT CHCTEMHBIH MEXaHHM3M SIBISIETCSl Oguoicumenem
KOMMYHUKAYUOHHO20 npoyecca.

7 3akaouyenue

IIpenycMoTpeHHass B OHJIAMHOBOM 3JIEKTPOHHOM
OHMOJIMOTEKE NIeSITENBHOCTD I0JIb30BaTeNeld 1Mo co3ja-
HUIO CEMAaHTUYECKUX CBS3EH B pekUMe COlMaIbHOU ce-
TH TIPEJCTABISACT COOOH HOBBIC ()OPMBI HAYYHBIX KOM-
MyHUKaIuii. Pacchuika yBemoMIleHUA aBTopaM HHGOP-
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MAIIMOHHBIX OOBEKTOB M CO3JATEISIM CBSI3EH CTHMYIH-
pPYET HOBble KOMMYHHUKALIUM YKa3aHHBIX MEPCOH, KOTO-
pBIE MOTYT CIIOCOOCTBOBAThH ITOBBIIICHUIO KadecTBa Ha-
YYHBIX PE€3YyJbTaTOB YYACTHUKOB 3THX KOMMYHHKAIIUM,
a TaKXe CyIIEeCTBEHHO YCKOPSTH MPOLECChl CO3AaHUS U
TECTUPOBAaHUsI HOBOrO Hay4yHoro 3Hanusi. HoBeie ¢op-
Mbl Hay4HbIX KOMMYHHKAIIMM B Cpelle 3JEeKTPOHHBIX
OMONMOTEK C PACCMOTPCHHBIMH (DYHKIIMOHAIBHBIMHU
BO3MOXKHOCTSIMU  XapaKTEPU3YIOTCS OTKPBITOCTHIO CO-
0OIIeHnH, TIepefaBaeMBbIX TIPH UX OCYIIECTBICHUU. JTO
obecrieunBaeT OoJiee BHICOKHH YPOBCHb OTBETCTBEHHO-
CTU YYaCTHHKOB KOMMYHMKAIMI Mepen HayyHbIM CO-
obmectBoM. [l ycmieHUsT «0OIIECTBEHHOTO KOHTPO-
JI» 32 aKTUBHOCTHIO TIOJJOOHOTO POAa pe3yIbTaThl BCEX
IEUCTBHUI MOJB30BATEIIS IO CO3JAHHUI0 CEMAaHTHYECKUX
CBsI3CH, a TAKXKE PEaKIMK Ha HHUX, PUKCHPYIOTCSI B €ro
craTucTuaeckoM noptpere [17]. Dra craTucTuka sBis-
€TCsI MyOJIMYHO JOCTYITHOW M B OMPEACICHHON CTCIICHH
(dhopMHUpyeT HAyYHYIO PEMyTAIHI0 COOTBETCTBYIOIICTO
IOJIb30BaTEI.
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AHHOTALIUSA

B JTaHHOMU cTaTree paccMaTpUBarOTCs
BO3MOXKHOCTH CO3JaHUs  (hOpMaIn30BaHHOTO
NPEICTaBICHHS UH(pOpMALIMOHHBIX
myOnukanuii B cetr HTEpHET TSl TOTYYCHUS
MTOKa3aTemeH KOJIMYCCTBEHHOMN OIICHKHU
JESITETPHOCTH OPTaHOB BIACTHU IO MaTepHUaIaM
Takux myOnmkanuii. Taxke paccMaTpUBarOTCS
METOIBl  TOCTPOCHHA  (POPMAaIM30BaHHOTO
onucaHus WH)OPMAIMOHHBIX COOOIIEHWA U
METOIBl  aJalTalddl  aBTOMAaTHU3MPOBAaHHBIX
CpEenCTB CEMaHTHIECKOi 00paboTkH
cooOmeHn Ui TMONydeHWs  Hamboee
aJICKBaTHBIX PE3yJIbTATOB aHaJW3a B 3aJaHHOU
MIPEeAMETHOM 00J1acTH.

1 BBenenue

B macrostmee Bpems mpuoOperaer Bce OONBIIYIO
aKTYaJIbHOCTh ~ IMOJy4eHHe o0OpaTHOil  CBsI3M  OT
HaceJeHHs TP OLIEHKE AESTeILHOCTH OPraHOB BIIACTH.
Takasi omeHKa BOCTpeOOBaHa KaK CaMHUMH OpraHaMH
BJIaCTH [JII TOPHUHATHUA ONEPATUBHBIX peLHeHI/Iﬁ, ux
BBILIECTOSIIIIMMU U HAA30pPHBIMU CTPYKTYypaMH, TaKk U
pa3IMYHBIME OOIIECCTBCHHBIMHA M HCCIICIOBATEIBCKIMU
OpTaHW3aIlUSIMA [0 MOHHUTOPHHTY OOIIECTBECHHOTO
MHEHHUS.

OmauM  ¥3  BO3MOXHBIX ~ HCTOYHHUKOB  cbopa
HHpOPMALIUU ISt MIPOBEICHUS MOJJOOHBIX
HCCIICIOBaHMI SIBIIICTCS nH(POPMAIIHOHHOE
MIPOCTPAHCTBO  DJIGKTPOHHBIX  CPEACTB  MAacCOBBIX
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WCTOYHUKH MH(OPMALUK, KaK 3JICKTPOHHBIC CPEICTBA
maccoBoit uapopmanuu (CMU), myGmukarmu B Gorax
U Ha ¢opyMax, COOOLICHHS B COLMAIBHBIX CETIX,
CEPBHCHI KOPOTKUX coobrieHunit (Hampumep, Twitter) u
3NIEKTPOHHBIE PECYPCHl 00paTHOM CBA3M C HAceIeHHEM
Ha TOCYAapCTBEHHBIX IIOpPTAJNaX IO INpUEMY JKalod |
oOpaleHui rpakaaH.

Tpyast 16-ii Bcepoccmiickoii Hay4yHO#l KoH(pepeHIUH
«JIEeKTPOHHBbIE OMOJMOTEKH: MEePCIEeKTUBHBIE METOAbI U
TEXHOJIOTHH, JIEKTPOHHbIe KoJutekmum» — RCDL-2014,
Hy6na, Poccus, 13-16 okrsaops 2014 r.
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Bce Oomee mmpokoe mpuoOmIeHHE HACEIEHUS K
9MEKTPOHHBIM HH(OPMALMOHHBIM pecypcaM, B TOM
YHCIe POCT HOIMYJISPHOCTH COLHMAIBHBIX CEPBHCOB
cpemy MOJIONEXKH M CTUMYJHPOBaHHE TIOCYIapCTBOM
WCIIOJIb30BaHMS TPaXKIaHaAMH DJIEKTPOHHBIX I'OCYCIYT, C
OJHOW  CTOPOHBI, MPENOCTaBIAeT Bce  OOJbIIe
BO3MOXHOCTEN T OIEPUPOBAHUA JIaHHBIMH,
MOJTy9aeMbIMHU B 3JIEKTPOHHOM BHUI€ IO ceTH HTepHerT,
C Jpyroil cTopoHBbI, Bce Ooyee BO3pacTalOIIUil 00beM
noJoO6HOW  MHpOpPMANMU €  KaXIbIM TOJOM B
3HAYUTENPHOH Mepe YCIOXKHAET 3a1ady o0paboTKH
9THX CBEACHHMH, 3aTpyIHSS IESATENbHOCTH JKCIEPTOB-
AQHAJIIMTUKOB B 00JIACTH OLEHKH OOILECTBEHHOTO MHCHHS
0 JeSTEIILHOCTH OPTaHOB BIIACTH.

B 3THX yCNOBHAX IKCHEPTHI-aHATHTHUKU BCE YAaIle
CTaBAT 3a/1a44 MePeX0/ia OT KAYeCTBEHHBIX IKCIIEPTHBIX
OLIEHOK [0 pe3yabTaTaM HU3y4YeHUS MaTEePHUANIOB
WH(OPMAITMOHHBIX coO0ImEeHnit K
ABTOMATHU3MPOBAHHBIM  KOJIMYECTBEHHBIM  METOJaM
OLIEHKH OOIIECTBEHHOIO MHEHMS O JEATEILHOCTH
OpraHOB BJAcTH. TakWe METOIbl HMEIOT  JBa
HEOCIOPUMBIX B3aMMOCBSI3aHHBIX MPEUMYIIECTBA. BO-
MEpPBBIX, JAIOT BO3MOXKHOCTh TMOJy4eHHUs Ooiee
OOBEKTHBHBIX CTATUCTHYCCKUX TOKa3aTelieH, oaroaaps
pocty ob0beMa 00pabaThIBACMBIX JaHHBIX, BO-BTOPBIX,
MaKCUMAaJIbHO OCBOOOXKIAIOT PE3yJILTATHl OICHKH OT

CyOBEKTHBHOTO  3KCIIEPTHOIO  MPEICTABICHUS O
JICHCTBUTENILHON CHUTyallul TI0 TEM JK€ CaMbIM
MpUYUHAM u BCJIEICTBUE Goiee riry6oKoiA
aBTOMAaTH3aIIHA 00paboTku 3TOTO o0BeMa

nH(popManuy, BOCIPHUHATH KOTOPYIO B €€ HCXOJHOM
BUZI€ 32 KOPOTKHH NEpUOJ; BPEMEHU HU OJUH 3KCHEPT
MPOCTO HE B COCTOSIHUM.

B T10 Xe BpeMsa pemieHue JaHHOU
CTAJIKUBACTCA C PAAOM  KOMIIIEKCHBIX

IIpexne Bcero, HEOOXOOUMBI COBPEMEHHBIE H
aJIeKBaTHbIE  CPEICTBA  CEMAaHTHYECKOTO  aHaIM3a
HECTPYKTYpHUPOBAaHHOH TeKCTOBOW mH(popMarmu. [lanee
HEOOXOAMMO ONpENeNUTh Habop IoKa3arenei s
NPOBEJCHUSI  KOJIMYECTBEHHOTO  CTAaTHCTHYECKOIO
aHanu3a. B HacTosiee Bpemsi MMeeTcs cepbe3Has
npobiieMa C OTCYTCTBHEM OIIpeAe]eHHOro Habopa
MoKazaTened sl MOJOOHBIX OIIEHOK. JTO CBS3aHO C
TEM, YTO paHee Yy 3aHUMAIOMIMXCS STHMH BOIPOCAMHU
HccienoBaTeneii He ObUT0 OOJIBIIOTO OIMBITa 00PadOTKH
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mpobIeM.



IAaHHBIX TAKOTO O00BEMA, a TaKXke He OBUIO YETKOTO
MpPE/ACTaBICHUS O BO3MOXHOCTSX  (hopmanuzanuu
TEKCTOB,  JIOCTYNHBIX  MeTo/axX  MpeoOpa3oBaHusl
HECTPYKTYPUPOBAHHBIX JAHHBIX B CTPYKTYPUPOBAHHBIE
— T.e. He OBLJIO MOHATHSI O JOCTYITHOM HHCTPYMEHTAPHH.

B nanHOi crathe MBI TpeasaraéM BO3MOMKHBIM
HHCTPYMEHTAPUHA 11 TPOBEICHHUS TAaKUX OLEHOK M
mpeylaraéM  METOIBl  aBTOMAaTHYECKOH 00paboTKu
HECTPYKTYpPHUPOBAaHHOH  TEKCTOBOM  WH(pOpMAaIHnH,
MO3BOJISIIONIEH pa3paboTaTh MOJAENb KOJUYECTBEHHBIX
nokasareseil. Mbl Takke paccMaTpuBaeM YCJIOBHS, TIPU
KOTOPBIX TPHUBEICHHBIC METOMIbI OyIyT ajCcKBaTHBI
MOCTABJICHHOW 3a/1adye B paMKaX 3aJIaHHOW MPEeIMETHOM
00yacTH, TOCPEACTBOM HACTPOWKH JCKJIAPATUBHBIX
CPEICTB K 3aJaHHOW MpPEIMETHOW OOJACTH C Y4ETOM
0opIoro oobeMa 00padbaTHIBAEMBIX TAHHBIX.

Mbe1 MPOBEIIN MOJIEJINPOBAaHUE rporecca
ABTOMAaTHU3MPOBAHHOW OOPabOTKM TEKCTOB C IIEJIBIO
MOJIy4YEHHUsI KOJMYECTBEHHBIX MOKa3aTelel Ha mpumepe
nHpopmanmoHHex coobmennit  MHTepHeT-CMU 1
nosib3oBareneit couuanbHol cetn «BKonrakte» o
JIeATENbHOCTH OpPraHOB BJIACTUM XaHThI-MaHCHICKOTO
aBTOHOMHOTO OKpyra (XMAO).

2 IIporpaMMHO-TeXHHYECKOE 0oDecreueHne

2.1 O6mue TpedOBAHUS K MPOIECCY ABTOMATH3 AN

Jis  aBTOMaTH3allMd pEMICHWS 3aJa4d  OICHKH
JIeATENHPHOCTH OpPraHOB BJACTH IO  MaTepuajgam
WnTepHeT-myOmKariii HEOO0XOINMO 00€eCIIeYnTh
MIPOTPAaMMHO-TEXHHYECKYIO PEaH3alHi0 CIIEAYIOMINX
OCHOBHBIX €€ I1oJI3aj1au.

1. MoHUTOPUHT
My OTMKanii:

MaTepHaioB Wnrepner-

a) KOHCONMUIAMsA  MHPOPMAIMOHHBIX  MOTOKOB
pa3MUHBIX THUIIOB. JIHTHI HOBOCTEHl Ha calTax u
nopranax HWurtepner-CMHU, opraHoB Bracté U
KOMMEHTApUH TI0Jb30BaTelNe K HHUM, IyOnMKamuy Ha
dbopymax um B Onorax, coOOIICHHs TIONB30BaTeNeit
COIIMANBHBIX CETeH W CEPBHCOB KOPOTKHX COOOIICHHH,

JNIEKTPOHHBIE  OOpalieHus TpaxkJaH W JIpyTue
JOCTYIHBIE PECYPCHI,

©6) omepaTHBHBII MOHHUTOPHHT HN3MEHEHUS
nHpopmanun Ha TIOJIKJTIOYEHHBIX pecypcax

(nH}OpMAIIMOHHBIX UCTOYHHKAX) U cOOp (CUMTHIBAHUE
U 3arpy3Ka) COAEP)KUMOTO TEKCTOBBIX MATEPHAJIOB;

B) yHU(DUKALUS ¢dopmaToB MIPECTABICHUS
TEKCTOBBIX ~ COOOIIEHWH, W3BJICUCHHE BO3MOXHBIX
PEKBH3HTOB myOmuKanui, AHAJOTUYHBIX

oubHorpaduUecKoMy OMHMCaHuio0 (HCTOYHHUK, pyOpHKa,
aBTOp, HAMMEHOBaHUE ITyOJIMKAIMH, BpEMEHHOH TIEPUOA
U T.IL.), B 3aBUCHMOCTH OT THIIa HCTOYHHUKA.

2. JInnrsucruyeckas
HECTPYKTYPUPOBAHHBIX TCKCTOB:

o0padoTka

a) aBTOMAaTHYeCKoe co3aaHne (opMaIr30BaHHOTO
IIPEICTABICHUS CMBICIIOBOM CTPYKTYpPBI TEKCTA,

0) KJIacTepu3alMs  CXOAHBIX [0  CMBICJIOBOMY
COJIEPIKAHMIO  TEKCTOB [PYNIHUPOBKA  TEKCTOB
nyOsuKanuii mo reMam (MHQOPMAIMOHHBIM TIOBOIaM);
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B) BbIICJICHHE U KiacCcHU(uKanus OOBEKTOB, HX
MPU3HAKOB W  OTHONICHWH  MEXIy HUMH |
KJaccu(UKaIUs TEKCTOB 10 TUIIAM OTHOIIEHHUI aBTOpa
COOOIICHHS K OCHOBHBIM 00bEKTaM MOHUTOPHHTA,;

I) aBTOMaTH3UPOBAaHHAsT HACTPONKA JCKIAPAaTUBHBIX
(cmoBapHBIX) CPEACTB JIMHTBHCTHYECKOTO IIPOLEccopa
Ha 33J]aHHYIO0 IPEIMETHYIO 00/1acTb.

3. OopaboTka JAHHBIX c NpHUMeHEeHHeM
TexHoJsioruii «Big Data»:
a) obecrieueHue pacmpezieneHHOH MaccoBO-

MapajuieIbHONM JIMHTBUCTUYECKOM M CTaTUCTHYECKOH
00pabOTKH 3arpyKaeMbIX JTaHHbBIX;

6) obecrieueHre MacITabUPYEMOCTH HAa MHOYKECTBO
y310B 00paboTku 0e3 jerpagaiuud HHQPACTPYKTYPbI
06paboTku maHHBIX [2, 3].

IMomzamaua 1 (MOHHTOPHHT MAaTEPHAIIOB) SBIISETCS
JOCTATOYHO TPUBUAIBHON 3a7auen, HMEIOIIEN
MHOXECTBO  IPOTPAMMHO-TCXHHUYECKUX  PEIICHHH.
IMomzamaua 3 (0O6paboOTKa JAHHBIX C MPUMEHEHHEM
TexHojoruii «Big Data») sBiseTcss caMOCTOSTENbHBIM
HATIpaBJICHUEM HCCIIEIOBAaHUMA, M MBI OCTaBIsieM ee 3a
paMKaMI/I HaHHOﬁ CTaThH, HpI/I 3TOM y‘II/ITBIBaH
TpeOOBaHUs 1o pacmpeneneHHOCTH u
MacCIITaOUPYEeMOCTH K CPEJICTBAM JIMHIBUCTUYECKOM
00pabOTKH TEKCTOB.

B naHHO# cTaThe MBI paccMaTpHBaeM Moj3anauy 2
(muHrBHCTHYECKAas 00pabOTKA HECTPYKTYPUPOBAHHBIX
TEKCTOB), METOJAbI €€ obecredyeHus ¥ TPeOOBaHHS K
CO3/IaHHMIO IEKIIAPATHBHBIX (CIIOBapHbIX) cpeacts [1, 7].

2.2 TpeGoBaHHSs K TNHIBHCTHYECKOMY
NMPOrpaMMHOMY odecredeHUuI0

CoBpeMEHHbIE ~ CHCTEMBl  aBTOMAaTH3MPOBAHHOM
CEMAHTHYECKOl  00paboTKM  HECTPYKTypHUpPOBAHHOM
TEeKCTOBOH  MH(pOpManuy, paspadaTbiBaeMble UL

peuicHud 3aga4 AaHHOTO TUIIA, JOJIKHBI O6eCHe‘lI/IBaTI)
BBITIOJTHEHHUE CICAYIOMNX NPOUCAYP JUHTBUCTHYCCKOTO
aHanm3a TekctoB [1-9]:

a) TpadeMaTHUCCKUIT aHAITN3 TEKCTa;

0) MOp(}OJIOTHYECKHIi aHATTH3 CJIOB;

B) CEMAHTHKO-CHHTAKCHYIECKHI aHAIN3 TEKCTOB;
T') KOHIETITYaIbHBIN aHaIN3 TEKCTOB;

1) AUCTPUOY THBHO-CTATHCTHUECKUI
TEKCTOB.

aHaJiu3

I'padpemaTnueckuii aHaaM3 MpegHA3HAUYEH IS
MpeaBapUTETHEHOTO aHanmm3a TeKcTa 1o
MPEICTABISIOMICH €Tr0 MOCIEeAOBATEIFHOCTH CHMBOJIOB
[2, 3]. B pe3yibraTe 3TOr0 aHanu3a OMpPEAESIETCS SI3BIK
TEKCTa, YCTAHABIMBAIOTCA MECTOIOJIOXKEHUS CJIOB,
npeaoKeHunid, ad3aies, (paMUIbHO-UIMEHHOW TpPYIIIbI,
JIaT, aApeCcOB U T.II.

Mopdoaornyeckuii aHaJM3 CIOB €CTECTBEHHBIX

SA3BIKOB TIPE€AHA3HA4YCH UL OHNPEACICHUS CTPYKTYPBI
CJIOB M Ha3HA4YCHHUA UM I'paMMaTU4YC€CKUX IPHU3HAKOB,

HEOOXOAUMBIX Al BBINOJHEHHS  MOCJIEAYIOIMIHNX
NpoLEeaAyp aBTOMAaTHUECKOH 00pabOTKM TEKCTOBOM
unpopManmn  (HampuMep,  CHHTAKCHYECKOIO |

KOHIIENTYaTbHOrO aHaiu3a TekcTos) [8, 9].



CeMaHTHKO-CHHTAKCHYECKUii AaHAJIM3 TEKCTOB
HPOBOJUTCA c ETIBI0 (bopManu30BaHHOTO
HPENCTaBIeHUs UX CTPYKTYpHl — BBIIEIEHHS B HHX
CMBICIIOBBIX €IIMHHUI] M YCTAQHOBJICHHS CBSI3EH MEXIy
Ilpu 3TOM  CTpPyKTypa TEKCTOB MOXET
MHTEPIIPETUPOBAThCSl O-Pa3HOMY M OIMCBHIBATHCS Ha
Pa3IMYHBIX (OPMATIU30BAHHBIX si3bIKax [7, 8].

HUMMU.

KoHuenTyajapHblil aHAJN3 TEKCTOB MpeIHA3HAYEH
JUTSL  OTIPENESICHHST CMBICTIOBOM CTPYKTYPhI TEKCTOB,
BBISBJIEHUS HMX MOHATHHHOTO  (KOHIENTYaJIbHOTO)
COCTaBa TEKCTOB MW YCTAHOBJECHHUS CBSI3CH MEXIy
HaMMEHOBaHUAMM TOHSTHH [7, 8].

JAucTpu0y THBHO-CTATHCTHY CCKHUI aHaJIu3
TEKCTOB €CTECTBEHHBIX SA3BIKOB IIpEIHA3HAYeH s
YCTaHOBIIEHHS ~ CTaTHCTHYECKUX  3aKOHOMEPHOCTEH
COBMECTHOM BCTPEUAEMOCTM HAMMEHOBAHWI MOHATHUI

[1, 9].
2.3 TpeGoBaHUsI K U3BJICYEHUIO TAHHBIX

OcHOBHOIT 3a7auen npu BBIIOJIHEHUH
CEMAaHTHYECKOH  00paboTKM  HECTPYKTypHUpPOBaHHOI
TEKCTOBOM HWH(OpPMAIMK SABIAETCS MPEICTABICHUE
CMBICIIOBOM CTPYKTYpBl T€KcTa B (HOpMaIM30BAaHHOM
Buze [8, 9].

B KJIACCHYECKOM BHUIE (hopmanmzoBaHHOE
MIPEJCTAaBICHAE TEKCTOBOTO COACP)KAaHMS JIOKyMEHTa
JOJDKHO COZIEePKATh:

a) OubnmorpadMueckie  PEKBH3UTHI  (HampuMep,
MHOOPMALIMOHHBIA ~ WCTOYHUK,  pyOpHKa,  aBTOp,
HAWMEHOBAHUE W [aTa ITyOIUKAUK U T.11.);

0) aHHOTALUIO WITH pedepaTr JOKYMEHTA,
B) CIIHCOK KIIFOYEBBIX BBIPAKCHHUII;

r) KIacCHOUKALMIO OKYMEHTa IO CMBICIOBOMY
COJICP’KaHMIO — OTHECCHHE €T0 K TOW WJIM HHOHM pyOpHKe
U Kiacrepu3anysi (IpymUpOBKa) TEKCTOB MyOIMKaIi
10 TeMaM (MHGOPMAIMOHHBIM OBOIAM).

KaOKIpIi W3
OIMMCaHUSA

Paccmorpum  Gosee  ozpoOHO
PEKBU3UTOB (bopMaIn30BaHHOTO
NPUMEHUTENBHO K IOCTaBICHHOM 3aaue.

bubanorpadguyeckue peKBU3UTHI BBICISIOTCS Ha
JTare MOHUTOPHHIa MH()OPMAIMOHHBIX ITyOJIMKAIWH.
CTpyKTypa  pEKBU3MTOB  JOKyMEHTa (ctathw,
COOOIICHHS, KOMMEHTApHsI) 3aKIabIBacTCsl B LIaOJIOH
3arpy3kd M mOapcuHra (pasbopa Ha CTPYKTYpHBIC
JNIEMEHTBI) CTPAHHULBI C TEKCTOM MyOJIMKAUWH IS
K)XI0T0 KOHKPETHOTO HH()OPMAIHOHHOTO HCTOYHHKA.

COOTBETCTBEHHO, BBIICJICHAE JAHHBIX PEKBU3UTOB
NPOMCXOMUT Ha cCTaaud yHHuKanum  ¢opmara
JOKyMEHTA.

Ilpy »TOM Ha YypOBHE JaHHBIX pPEKBHU3UTOB,

OTIPENICIICHHBIX eIle 10 MPOBEICHISI JIMHTBHCTUICCKOTO
aHanmM3a, TPOBOAMTCS KIACCUPUKAIMA JOKYMEHTA,
OCHOBaHHAsT Ha THIIC WH(POPMAIMOHHOTO HCTOYHHKA.
Takas xmaccuukamus MOXET TPOBOAUTHECS IO
Pa3IMYHBIM OCHOBAHUSM:

a) TMD JoKyMeHTta (Hampumep, crtates B CMU,
odpunuanpHOE COOOIIeHHe, MyONmuKamms B OJore,
KOMMCHTapuii B COIMAJIbHON CETH, JIEKTPOHHOE
oOpaiieHne rpax/aaH u T.IL.);
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6) creriens moBepus  (Hampumep, O(HIHATBHEBIN
HUCTOYHHK, akkpeautoBanHoe CMMU, «OynpBapHas
npecca», TMOANMUCAaHHOE oOpalleHHe TpakJaHHuHa,

AHOHMMHOE COOOIIIEHHE H T.IL.);

B) BUI COOOIIeHNs (HampuMmep, HHPOPMAIHOHHOE
coolmeHne, kanoba, KOMMEHTapHid K COOOIICHHIO,
MHEHHE I10JIb30BaTeNEe CETH M T.I1.);

r) OTHOIIIEHHE K BIIACTH (mampumep,
MOJIBEJOMCTBEHHBI  HCTOYHUK,  a(OUINPOBAHHBIH
HCTOYHHK, OIMO3WUIHOHHEIN WMCTOYHHK, HE3aBHCHMAs
mpecca U T.IL.).

AHHOTAUHS K TEKCTY JOKYMEHTa B OOIIEM Ciydae,
MOKET OBITh ABTOPCKOM M M3HAYAIBHO COMPOBOKIATH
JAHHBIA TEKCT, & MOXET OTCYTCTBOBATH B HCXOIHOM
TEKCTE,  TOTAA  CPENCTBAMH  JIMHTBHCTHYECKOTO
mporeccopa  CO3/AeTcs  aBTOMATHYECKHi  pedepaT
nokymenTa [9].

B otimnuwme ot aBropedepara (aBTropckoro pedepara,
OTPAKAIOIIEr0 ABTOPCKOE TPECTABIEHHE O BaKHBIX, Ha
€ro B3MJIAA, Te3M3aX JIOKYMEHTA), aBTOMATHYECKUIA
pedepar BBIJIETISIET 3HAYUMOE COZIEPKUMOE
JMCTPUOYTHBHO-CTATHCTHYECKAM crocobom,
OCHOBBIBASICh Ha pEalbHBIX CMBICTIOBBIX AKIIEHTaX B
TEKCTE W HA 3HAYUMOCTH TEPMHHOB (0OBEKTOB) B
3aJaHHO MpeIMEeTHOH 00acTH.

Tak ke B OoTIMUMEe OT aBTOpedepara, KOTOPBIHA
MOXKET TPEICTaBIATh COOOW CTaHAAPTHHIA MIA0JOH C
AQHAIUTHYCCKHMH OTBETAMH Ha KIIIOYEBBIC BOIPOCHI O
COAEp)KaHMM  JOKYMEHTOB  JAHHOTO  THIA, T.C.
(akTHUeCKH SIBIAIOMIMMCS I[epecka3oM (Hampumep,
aBTOopedepar IaHUCCepTaliK), aBTOMATHIECKUI pedepar

COIEPKUT  peallbHbId, HE  W3MEHEHHBIH  TEKCT
JIOKYMEHTA.
3agacTyl0o JOKYMEHT, coaepKammicsi B 0aze

nauubix (BJ1), MOKET WHTepecoBaTh TOJB30BATENEH B

paspe3e pazIMYHBIX TEeMaTWK. B TakoM ciydae
HEOOX0ANMO MOJTOTOBUTH aBTOMATHYECKUN
KOHTEKCTHBI ~ pedepaT  JOKyMEHTa B  paspese

paccMaTprUBaeMoOi TeMaTHUKH UJIM TIOMCKOBOTO 3ampoca.

B ommume or aHHOTammM Takoil  pedepar
HEOOXOANMO CTPOHUTH KaKABIA pa3 3aHOBO C y4ETOM

MOTPeOHOCTH  TONB30BaTeNsi B TOM WM HHOM
nHpOpMalIMK, a TakXKe OTpPaHWYCHHH Ha 00BeM
pedepara.

C mnoMOmIBI0 aBTOMAaTHYECKOTO pedeprpOBaAHHS
TaK)Xe€ MOXXHO BBIPAaBHHBATh OOBEMbI CPABHUBAEMBIX I10
CMBICITy JIOKYMEHTOB UL 3aJad  KIacTepU3aluu
JIOKyMEHTOB C aHAJIOTUYHBIM COJEPKaHUEM.

KnroueBbie  BBIPaKEHHSI  NPUMEHHTEIBHO K
MaTepuajgaM DIEKTPOHHBIX IyOOMKalui B paMKax
Halled 3aJa4d He SABIAIOTCA BAXKHBIMH  CPEICTBOM
BU3YIN3ALMH CMBICIOBOTO COJIEPIKAHUS TEKCTa, B
OTIMYHUE, HANPUMEP, OT TEKCTOB HAYYHO-TEXHHYECKUX
ny6smkanmii [4-8].

Ilpy 9TOM  COHMCOK  KJIIOYEBBIX  BBIPAXKEHHH
(Haubosiee 3HAYMMBIX I JaHHOIO TEKCTA C YYETOM
HpeaMETHOW 00J1acTH) M BBIAEIEHHBIX U3 TEKCTOB
00beKTOB  (HampuMep,  INIEPCOHBI,  JOJDKHOCTH,
JOJDKHOCTHBIE  JIMIA, OPraHU3allud, TEPPUTOPUH,



TIPOU3BOICTBCHHEIC OOBEKTHI, reorpapuuecKkue
OOBEKTBI, OpEHIBI) HWrpacT KIIOYEBYD pPOIb B
MOCTpOeHUN (HPOPMATH30BAHHOTO ONHUCAHUS JTOKYMEHTa
JUIS ero IMOCJEIyIoIero CEeMaHTHYEeCKOro aHaln3a
[2, 3].

Kak m B ciyyae ¢ aHHOTammeid, B OTIMYHE OT
ABTOPCKHMX  KJIOYECBBIX  BBIpOXKCHHH  (YKa3aHHBIX
BPYYHYIO U OTPa)KalOIUX aBTOPCKOE MPEICTABICHHE O
B&KHBIX, Ha €T0 B3IV, TSPMUHAX IOKYMCHTa), TaHHbIC
BBIPpAXKCHHUA BBIACIAIOTCA CEMAHTUKO-CUHTAKCUYCCKUM
M CJIOBAPHBIM MECTOJaMH, OCHOBBIBAsCH Ha pPCaibHOM
COJICP’)KaHWM TEKCTa W Ha 3HAYMMOCTH TEPMHHOB B
3aJJaHHOH MpeAMETHOMN obnactu (BBISIBIICHHOU
JUCTPUOYTUBHO-CTATUCTUYECKUM METOIOM).

Bhlaeienne 00bEKTOB U3 CIHCKAa KIIIOUEBBIX

BBIDQKCHUH, TaKuUX Kak JIOJDKHOCTHBIC  JIMIIA,
OpraHu3aIUH, TEPPUTOPHH, TIPOU3BOJICTBCHHBIC
00BEKTHI, Teorpapuueckue OOBCKTHI U OpEHIHI,
MPEJCTaBIsICT OTIACIBHBIA HMHTEpeC, T.K. JaHHBIC
BEIPAKCHUS 3a49acTyIO SIBIISIEOTCSL 00beKTaMH
MOHHUTOPHUHTA.

B orimume OT OOBIUHBIX KJIIOUEBBIX BBIPAXKEHUI,
yalle IpPeJHAa3HAYCHHBIX TOJBKO JUIS BU3yallU3alluu
CMBICIIOBOTO  COJEpKaHus, U  4YyTb  pEXe
¢GUrypupylOmmMx B KauyeCTBE TEMaTHYECKUX TETOB
JIOKyMEHTa, BblAEIEeHHE OOBEKTOB MOHHTOPWHTA W3
TEKCTOB IO3BOJIIET ONPEAECIUTh OCHOBHBIE OIOPHBIE
TOYKH 111 (JOPMATTM30BAHHBIX ITOKA3aTEIEH:

1) BBIAETUTD U3 TEKCTa OOBEKTHI U MX MPEAUKATHI,

2) nath KIaccu(UKAM0 0OBEKTOB W OTHOIICHUH K
00BeKTaM Ha OCHOBE KJIACCHU(PHUKAINN IPEIUKATOB;

3) YCTAaHOBUTD I10 TECKCTY CBA3U MCKIAY 00BEKTaMHU.

Knaccnpukanus 06beKTOB TPOBOJANUTCS HA OCHOBE
6azoBoro KiaccudukaTopa JIMHI'BUCTHYECKOTO
mpoueccopa M JIOTNIOJHHUTENIBHOTO  CIIEHHAJIBHO
CO3JITaHHOTO TI0 KOPIyCy TEKCTOB Kiaccugukaropa
3aJ]aHHOM MTpeMETHOH 00J1acTy.

BazoBbrii  kmaccupUKAaTOp  CONEPKHUT  TOJBKO
OCHOBHBIC KJIAaCChl (HAmpUMep, TEpCOHa, IOJKHOCTS,
reorpauuecKkuii  00BEKT, JaTa-BpeMs, OOBIYHBI
KOHIENT (TepMUH) H T.11.)

Krnaccudukarop mpeamerHold o06JacTH IMO3BOJSET

3a/1aTh Oonee KOHKPETHYIO KJ1acCU(UKALINIO
NPUMEHUTENBHO K 33/IaHHOM TpeJMETHON 00JacTH
(mampumep, opraH (demepanbHON, PErHOHANBHOI,

MYHUIUNAJIBHON BJIACTH, €ro MOJpa3/eNeHue WU
MO/IBEIOMCTBEHHOE MPEINPHUATHE U T.IL.).

Knaccupukamums o0OBEKTOB IO3BOJISIET OTHECTH
WHPOPMALIMOHHOE COOOImIeHHe K TOH WM HMHOU
pyOpuke, a Takke NPUMEHUTENBHO K Halledl 3anade
OIPEJEIIUTh K KaKOM BETBU CTPYKTYpbl OPIaHOB BJIACTH
OTHOCHUTCS  OOBCKT  MOHHTOpPHHra i1 OoJiee
HAIICJICHHOTO aHaJM3a BBHICKA3bIBAHUH, NPUBCICHHBIX B
My OJIHKANUAX.

Kuaccuduxkanus NpeIuKaToOB I103BOJISIET
YCTaHOBUTH OTHOLICHHA K OCHOBHBIM O6’beKTaM
MOHHUTOpUHTAa (OpraHaM BJIACTH M TOCYIApCTBEHHBIM
(yHKIMSIM)  aBTOPOB  CYK/ICHHWi, TPHBEICHHBIX B
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MHOOPMALIMOHHBIX ~ COOOIICHUSIX —  TO3UTUBHBIC,
HEraTHBHBIE WM HEHTpaJIbHbIC.
Knacrepuszanust (rpynnupoBKa) JIOKYMEHTOB

BBINIOJTHSIETCS. HA TOCICIHEM OJTare JWHMBHCTHYECKOM
00pabOoTKH JOKyMEHTOB.

3 DKkcnepuMeHTAIbHbIE TaHHbIE

3.1 IIpenMeTHast 06J1aCTh M HCXOAHbIE TAHHDBIE JJIsI
MCNbITAHUH

Jns mpoBEepKM H3JI0KEHHOM THUIIOTE3bl ABTOPBI
MIPOBEIH MOJIETTHIPOBAHNE mporecca
aBTOMATH3UPOBAHHOW OOpaOOTKM TEKCTOB C IEJIBI0
MOJTy4eHHsI KOJIMUYECTBEHHBIX MOKa3aTelel Ha mpuMepe
uHpopmanmonHeix coobiennit  MuTepHer-CMU 1
MOJb30BaTeIell COLUMaIbHOM ceThn «BKOHTakTe» o
JIEATEeIbHOCTA OpraHoB BlacTU XaHTbhl-MaHCHICKOTO
aBTOHOMHOTO OKpyra (XMAO).

CHauaina MblI IIpOBeITH COOp M aHAIN3 PETHOHABHBIX
nyomukaruiit XMAO ¢ 1enpi0 aBTOMaTH3UPOBAHHOTO
BBIJICJICHHS] HAUMCHOBAHHUI OPraHOB BJIACTH, OOBEKTOB
HUHOPACTPYKTYPBI U AOSDKHOCTHBIX JIUIL B 00BEMe OKOJIO
1000 crareii mo matepuanam MurepHer-CMU XMAO,
CalTOB OpraHoB ToCylnapcTBeHHOW Biacth XMAO
(www.admhmao.ru) u ropojJckoro moprajia OpraHoB

MECTHOI'O CaMOyTIPaBJICHUS XaHTeI-Mancuiicka
(www.admhmansy.ru).

Janee MBI cobpainu perruoHajIbHbIE
MOJIb30BATEIbCKUE  MYOJHKAIIMKA  COIMAIbHONH  CeTH
«BKonTakre» B o0bemMe OKOJIO 650 M6

He(l)OpMaTI/IpOBaHHOFO TCKCTa IJI1 aHalln3a JICKCHKH,
OHpCHCHHIOHIeﬁ TOHAJILHOCTH BBICKA3EIBAaHUI TpaxaaH.

Kpome  Toro
MpEeACTaBUTEIbHbIN

HaM# ORI NpOaHAINM3UPOBAH
HA0Op KOPOTKHX  COOOIICHUI
Twitter, KOTOpBI MBI paccMaTpUBaId TOJNBKO ISt
aHalM3a W CpPaBHEHHUS  JIGKCHYECKOI'O  COCTaBa
coo0mmeHnii HHPOPMAIIMOHHBIX HCTOYHUKOB Pa3JIMIHBIX
TUNOB, ¥ HE UCIONb30BalM B JajbHEHIIEM s
MPOBEACHUS HAIEr0 3KCIEPUMEHTa 10 H3BIEUCHUIO
JTAHHBIX.

[lo pe3ymbTaTaM TMEPBHYHOTO aHAJIN3a TEKCTOB
CHETaHbl BBIBOABI O HEOOXOAMMOCTH pa3Ie/ICHUS
HACTPOWKH  JCKIIAPATUBHBIX  CPEICTB IO  TPEM
OTJICNIGHBIM ~ KOPIyCcaM TEKCTOB C  y4eTOM WX
0COOEHHOCTEIA:

1) opurmanpusie  TekcThl, nyOaukaiuun CMU,
(dopmanbHble  3asBJIEHUs, OOpamieHUs  TpaKaaH,
9KCIEPTHBIC 3aKIIIOUCHHS — JIIOObIE CBSI3HBIE TEKCTHI CO
CTPOTHM SI3BIKOBBIM CTHIIEM;

2) TEKCTBI ~CONMATBHBIX CceTel, Omorochepsl u
(hOopyMOB — XapakTepU3yIOTCS OOJBIINM KOJIUYECTBOM
opdorpadudyeckux OMKMOOK, ONEYATOK, HEIPABUIBHO
YOOTPEOJIIEMBIX ~ 3HAYEHHH  CJIOB,  COKpAICHHIA,
JKAprOHU3MOB M TPOQECCHOHAIN3MOB, HEOJIOTN3MOB,
MOJIO/IC)KHOW HedopMalbHOM, HELEH3YPHOW JIEKCHKH,
HECBSI3HOW CTPYKTYPOH TEKCTOB M aHa(OPHYECKUMH
CBA3IMH C TIPEABIAYIIMMH  KOMMEHTApUSAMH H
COOOIIEHUAMM,



3) kopoTkme coobmienus Twitter (tBute) — SMS-
MOI00HEIE TEKCTOBBIE coo0meHus CTpOTO
OTPaHUYCHHOTO pasmepa, XapaKTepU3yOIIHecs
TE3UCHBIM CTHJIEM H3JIOKCHUSA I/IH(l)OpMaL[I/II/I, 60HBLHI/IM
KOJIMYECTBOM COKpaHleHI/Iﬁ U HaJIU4YUEM XJUI-TCTOB
Buma #subject, mpu 3TOM dYacTh W3 OTHX TErOB
¢durypupyer B KauecTBe JOTIOJTHATETLHBIX
UICHTU()UKATOPOB TEMBI, PACIIONOKEHHBIX B Haualle
WM B KOHIIE COOOUIEHWs, & YacThb W3 HH3 SABISAOTCS
HEMOCPENCTBEHHBIMA ~ WIEHAMH  CHHTaKCHYECKOM
CTPYKTYPHI TIPEIIOKEHUS (T.€. 3HAUNMBIMH CIIOBAMH B
CBSI3HOM TEKCTE).

3.2 Ucnonb30BaHMe JIMHTBHCTHYECKOTO
NMPOrpaMMHOIo odecneyeHust

JIi1st MpoBeACHMS SKCIIEPUMEHTOB MBI UCIIONB30BAIN
pa3paboTaHHOE aBTOpPaMH CTaThbd JIMHTBHCTHYECKOE
nporpammHoe obecnieyenue ([10) Meradpas [10].

JIMHIBUCTHYECKOE  MPOrpaMMHOe  obecredeHue
Mera®pa3 R10 (Metafraz Lingware R10) paspaGorano
B BUJIC CAUHOTI'O HUHTCTPUPOBAHHOI'O

MHOFO(l)yHKIII/IOHaJ'H)HOFO MNpOorpaMMHOT'0  KOMIIJICKCaA
(CI/ICTCMH), COCTOALICTO M3 HECKOJIBKUX IMPOTPaMMHBIX
OPpOaYKTOB, npeaAHa3Ha4YCHHBIX JIIsL peuieHusA
OTACIIBbHBIX q)yHK]_II/IOHaJ'ILHBIX 3aJa4 obmactu
KOMHLIOTepHOﬁ JIMHI'BUCTHKH.

B

B cocras [10 Mera®pa3z R10, ucnons3zyemoro s

OPOBEICHUSI  3KCIIEPUMEHTOB, BXOMAT  CIEAYIOIINE
KOMITOHEHTBI
1) bubnmoreka croBapei Meradpas

(MF Dictionary Lib R10) — ocroBHoi#i pecypc CucTemsl,
COZIEPKAINIA KOMIUIEKC JCKIAPATHBHBIX (CIIOBapHBIX)
CpencTB Ais 3amad (pasecoqOrMueckoro MAaIIMHHOTO
nepeBojia U CeMaHTHYECKOil (CMBICIOBO#) 00pabOTKH
TEKCTOB, a TaKXe Habop TpaMMATHYECKHUX TaOIHIl JIs
6a30BBIX JTHHIBUCTHIECKUX MPOLEAYP.

2) SIapo MMHTBHCTHYECKOTO TPOIECCOPA M CUCTEMEI
nepesoga (Kernel) — ocuHoBHOM Moayns CHCTEMSI,
BKJIFOYAIONIMHA HAOOP JIMHTBUCTHYECKUX MPOrPAMMHBIX
OMOIMOTEK, OOECIIEUMBAIONIMX  BBIMOJHEHHE  BCEX
JIMHTBUCTHYECKHUX Tporeayp CHCTEMBI.

3) JIuurBucTHYCCKUH KOMILJIEKC Mera®pa3
(MF Lingware Complex R10) — nmporpaMMHbI# TPOAYKT
Cucrtembl, BXOJIIMHA B COCTaB aBTOMAaTH3MPOBAHHBIX
cucteM Mera®pa3, NoANEPKUBAIOIIUX (YHKIIMOHA
co3maHusl W Bepudukanum cioBapeii Meradpas,
BKJIOYAeT MOJYJIM CO3JAaHUS YAaCTOTHBIX CIIOBaped Mo
KOPIYCY TEKCTOB, KOHBEPTallUM TEKCTOBBIX CIIOBApe B
dopmar croBapeii Mera®paz u Moxayiap CuHCTEMBI
nepesosia Mera®dpas.

4) CucteMa CEMaHTHYECKOH 00pabOTKH TEKCTOB
Mera®paz (MF Text Analyst R10) — mnporpaMmHbIit
HOPOAYKT Cucremsl, BXOJISIHN B cocTaB
ABTOMAaTU3MPOBAHHBIX CHCTEM Mera®pas,
NOAJCPKHUBAIONIMX  (YHKIHMOHAT  CEMaHTHYECKOi
(cMmbIcIOBOM)  00pabGOTKH  HECTPYKTYPHUPOBAHHBIX
TEeKCTOB HAa €CTECTBEHHOM  S3bIKE, H3BIICUCHUS
CYITHOCTEH W YCTAaHOBIEHHUS CBs3eH, PyOpHKAIMIO M
KJTaCTEPU3AINI0 JOKYMEHTOB, MOP(OJOTHUCCKUH |

94

CEeMaHTHYECKHX IIOMCK ¥ MoA0Op IOKYMEHTOB, HX
aBTOMaTH4YecKoe pedepupoBaHue U NePeBO.

5) DnexkTpoHHas oubnuoreka JIOKyMEHTOB
Mera®pa3z (6a3a maHHBIX) — pecypc, BXOMIAIINHA B
coctaB CHUCTEMBI CEMaHTHYECKOW OOPaOOTKH TEKCTOB
Mera®pa3, npenHa3HAaYEHHBIA JJIs  3arpy3kd U
xpaHeHusi B BJ] MOKyMeHTOB (TEKCTOBBIX (ailiioB) u
pe3yapTaTOB WX  JIMHIBHUCTUYECKOH  00paboTKw.
OnexTpoHHas OMOIMOTEKa HOKYMEHTOB pealn3oBaHa C
ucnonp3oanuem CYBJ] MS SQL Server.

IO Mera®pa3z obmamaeT BCceMH HEOOXOIMMBIMH
MPOTPAaMMHBIMHA ~ TIPOLIEAYpaMU  JTMHTBHCTHYECKOM
00paboTkH HECTPYKTYpHUPOBAHHBIX TEKCTOB,
HEOOXOAWMBIX [UI peIleHus OaHHOM 3amaud, U
MO3BOJISIET aJaNTUPOBATh IEKIAPATUBHBIC CPEIICTBA IS
HACTPOWKH HA 3aJaHHYIO MPEAMETHYIO 00JIaCTh MyTeM
OBICTPOTO ABTOMATH3MPOBAHHOI'O CO3JAHHS CJIOBapeit
M0 KOPIYCY TEKCTOB.

3.3 ABTOMaTH3MPOBAHHASI HACTPOIKA
JEeKJIAPATHBHBIX (CJOBAPHBIX) CPEICTB HA 3aJAHHY IO
NnpeaIMeTHYIO 00/1aCTh

Jns pemmeHns 3amad aBTOMATHYECKOW 00pabOTKH
nHpOpMAaIMM B 3aJaHHON TpeAMeTHOH oOmacTu
HEOOXOAMMO TIPOBECTH pPabOTy MO COCTaBICHHIO
CEMaHTUYECKUX MACKIAPATUBHBIX CPEICTB, B KOTOPBIX
MPEJCTABISACTCd TMOHATUMHBIA COCTaB MPEIMETHOMI
o01actTd W (UKCHUPYIOTCS CMBICIOBBIC OTHOILICHHSI
MCKIY MMOHATUIAMMU.

OOmast  TEXHOJIOTHYECKAS
KOHIIENTYaTbHOTO croBapst
CJIEIYIOIEM BHUJIE.

CcX€éMa COCTaBJICHUA
TIPEACTABIISICTCS B

IIpenBapuTENbHO COCTABICHHBI KOPIYC TEKCTOB
noaBepraercsi 00paboOTKe MPONIEAYPOH CEeMaHTHKO-
CUHTAKCHYECKOTO M KOHUENTYalbHOTO  aHalu3a
TEKCTOB, B PE3YyIbTATE YETO U3 TEKCTOB BBIIEIAIOTCS
OTHEJIBHBIE CIOBA W  CIOBOCOYETAHMSI Pa3IUYHON
JiuHbl. Ilocne 3TOro mo MaccuBy BBIACIEHHBIX U3
TEKCTOB CJIOB M  CIIOBOCOYETAHUM  COCTaBIAETCA
YaCTOTHBIN CJI0BAPb.

[omyueHHBIH CJIOBaph obpabarteIBaeTCst
npoteaypoir  opdorpaduueckoro U CHHTAKCHYECKOTO
KOHTPOJIS,, B pE3yJdbTaTe {YEro H3 3TOr0 CIOBaps
HCKJTIOYAIOTCSI HEKOPPEKTHBIE CJIOBA U CIIOBOCOUYETAHUS.
YacroTHast 4acTh croBaps MOJIBEpraeTcs
JIUHTBUCTHYECKON 00pabOoTKe, B pe3ysibTaTe KOTOPO U3
ClIOBaps  HUCKIIOYaeTcs  MaloWH(GOpMATHBHAS |
HEKOPPEKTHAs JICKCHKA.

Jlanee BBINOJIHAETCS ABTOMAaTHUYECKOE IPUBEIECHUE
HAaMMEHOBAHUN MOHATHI K UX KaHOHHYECKOW (hopme U

dopMupyeTcss YaCTOTHBIA CIOBaph HAWMMEHOBaHUIA
noHatud. W, HakoHen, Ha 3aBeplIAOLIEM JTame
BBITIOJIHSIETCS. ~ CEMAHTUKO-CTaTUCTUUECKUH  aHau3
YaCTOTHOTO CJIOBaps HA OCHOBE CTaTUCTHYECKUX
JIaHHBIX O KOJIMYECTBEHHOM W Kauye€CTBEHHOM COCTAaBE
aroro cnoBapsa. C 3TOH 1ENbl0 aBTOMATHYECKH
dhopmupyercs XapaKTepuCTHIeCKast Tabmuma

YaCTOTHOTO ciioBaps. [[ns1 3TOro 4acToTHBINA CIIOBapb
MPEABAPUTENHHO  YHOPSJOYUBAIOTCA 10  YOBIBAaHHIO
YacTOT BCTPEYAEMOCTH CJIOB B TEKCTaX M A KaKIOH



YACTOThl BBIYMCISIIOTCA TaKUE IapaMeTpbl Kak €ro
KpaTHOCTb, HAKOIJIEHHAas  4acTOTa, HAKOIUIEHHas
KpaTHOCTb W OTHOCHUTEJbHAs HAKOIUIEHHAs 4acToTa.
OTH mapaMeTpbl MO3BOJSIOT BBISIBUTH YacCTOTHBIM
MOHSITUHHBIA COCTaB MPEIMETHOI 007aCTH U COOTHECTH
€ro ¢ mapamMeTpOM MOKPHITUEM 3TOM YAaCTOTOW TEKCTOB
IpeAMETHON 00JIacTH.

ABTOMAaTH3aIMs COCTABICHUS CIOBapeil MO3BOJIAET
B KOPOTKHE CPOKH M C MUHUMAJIbHBIMU TPY03aTpaTaMHu
co3JaTh JJIsl 3aJaHHOM MPeIMETHOH 00JIacTH CHCTEMY
B3aUMOCBSI3aHHBIX HavMEHOBaHUH MOHATHH,
OCHOBaHHYI0 Ha KOpIyC€ peajbHBIX TEKCTOB B
IIpeAMETHON 00IacTH.

3.4 Co3nanue ki1accu(puKaTOPOB B NPEAMETHOM
obJacTu

Jns co3manus KiIacCHPUKATOPOB B TPEAMETHOMN
obmacti OBUIM  peanM30BaHBl  CIEAYIOIIHME STarlbl
00pabOTKH KOPITyca TEKCTOB COOPAHHBIX ITyOTHKAIIMA:

1) paspaboransl MeTOmbl, aaroput™Mel u 1O s
BBIABIICHUS MPEAUKATUBHBIX (rJ1aroJabHEIX)
CIIOBOCOYETAHUH, XapaKTepPHU3YIOL[MX  HAMpaBJeHUE
JIeSITENIbHOCTH OPTaHOB TOCY/ApPCTBEHHOM BJIACTH U
OLIEHKH WX Ka4ecTBa 110 KOPIIYCY TEKCTOB MyOJIHKaLuii
CMU,

2) pa3paboTaHbl MeTOAbI, anroput™Mel u I1O s
BBISIBJICHUSI OIICHOYHBIX CYXJICHUH O JEATEIBHOCTH
OpPraHoOB TOCYJApCTBEHHOH BIACTH M OLEHKH HX

kagecTBa (0 KOPIyCy  TEKCTOB  COOOIICHHMIA
COLIMAJIBHBIX CETEM);
3) mpoananusupoBan  kopmyc  TekctoB  CMU,

OTHOCSIIIUXCSI K TEMATHKE JESITENbHOCTH OPraHoB
Bracthu XMAQO, aBTOMaTH3HUPOBAHHBIM CII0COOOM
BoiesieHo cBbimie 2000 OOBEKTOB, CBA3AHHBIX CO
CTPYKTYpOHl  OpraHoB BJIACTH pErHOHa U  HUX
JIeATETBHOCTHIO (TOCYIapCTBEHHBIME (DYHKIIUSIMH);

4) mo koprmycy tekctoB CMU BrisiBiieHo 60see 6000
OpEeIMKATHBHBIX  (TNIarONbHBIX)  CIIOBOCOYCTAHHIA,
XapaKTePH3YIOLINX HalpaBJICHUE JeATeIbHOCTH
OpPraHoB TOCYIAapCTBEHHOW BIACTH M OLCHKH HX
KauecTBa;

5) ompesieNieHBl  THIBI  BBIMEIEHHBIX OOBEKTOB |
MPOBEACHA WX KIACCH(UKANNSA, ONpEAeIIIomas Mx
OTHOIIIEHHE K CTPYKTYpe OPTaHOB BIACTH:

—ryOepHatopckas  cTpyktypa (rybGepHaTop
JUYHO, TIpecc-ciryk0a, ammapar, addQuinpoBaHHbIC
nua rybepHaTopa);

— UCTIONIHUTENbHAS BJACTh  (IPaBUTENHCTBO,

MHHHUCTEPCTBA, TOCTIPEATIPHUSITHS);
— 3aKOHOJATE/IbHAs BJIACTD,

— MyHHUMIANbHAs (TOPOACKHE U palOHHBIE
BJIACTH, KOMMYHAJIBHbBIC CIYXKObl, MyHHIHIATIbHBIC
TPEIIPHUATHS) —
U UX CTPYKTYPHBIM MOJPA3ICICHHSIM H BBITOTHACMBIM
rOCYIapCTBCHHBIM (DYHKIIHSM;

6) ompemenensl  THIBL  coobmennit CMHU  u
MyOMUKalKil B COLMANBHBIX CETAX C TOYKU 3PEHHUST HX
OTHOIICHHS K 00bEKTaM MOHHTOPHHTA!
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— nH(pOpMUpYIOIITE co00MIeHHS
(mpeumytiiectBerHo CMU) B OTHONIEHHH KOHKPETHBIX

HHOOPMAIMOHHBIX  TOBOMOB  ((akToB,  COOBITHIA,
MEPCOH);

— co0o0LIEeHN s, JIEMOHCTPHUPYIOIIHE
OCBEJIOMJICHHOCTh ~ HACEJNEHHS 1O  KOHKPETHBIM

WHPOPMALIMOHHBIM [TOBOIAM,;

— OTHOILICHUE HaceneHus (II03UTHBHOE, HEraTHBHOE,
HEUTpaJbHOE) K KOHKPETHBIM  HH(POPMALHOHHBIM
MIOBOJIAM.

Ha ocHOBe pe3ynbTaToB 3TOM 00PabOTKU CO3MAHBI
KITacCU(UKAIIMOHHbIEC CJIOBAPH OOBEKTOB M OTHOIICHUH
B 33/IaHHOM IIpeIMETHON 00JIaCTH.

3.5 OdpabdoTka TekcToB cpencreamu Mera®pas

Ilocne  HacTpoliKM  AEKJIAapaTUBHBIX  CPEACTB
JIUHTBUCTUYECKOTO IPOrpaMMHOT0O oOecredeHus Ha
3a4aHHYI0 TIPEeIMETHYI0 o0JIacThb MBI  IIPOBENIH

ABTOMAaTHYECKYI0 O00pabOTKy HMEIOIIerocs MaccHuBa
TECTOBBIX JTAHHBIX.

Jns Kaxaoro JOKyMEHTa ObLIO aBTOMAaTHYeCKH
chopMHupoBaHO  (OPMATU3OBAHHOE  IIPE/ICTABIICHHUE
JOKYMEHTA, BKIIIOYAIOIIEC:

1. Coucok KIIrOuYeBBIX BLIpa)I(GHI/Iﬁ CO cJICAyromuruM
Ha60pOM JAHHBIX 110 KaXXJIOMY U3 HUX!

a) KJIHOYE€BOEC BBIPAXKCHUE,

0) HOpPMAJI30BaHHOE KJIIOYCBOC BBIPAKCHUEC
(mocIOBHO B KAaHOHHYECKOU (hopme);

B) XEIll BHIPAKCHHS;

r) BEC BBIPOKCHUS B TEKCTE C

MPeIMETHOM 001acTH;

y4eToM

1) Tpymnma (TPyIIIsD) Mo KIacCH(MUKATOPY;

¢) agpeca B HCXOIHOM TEKCTE (KOOPAMHATHI
BCEX BXOXK/ICHHUI B TEKCTE).

2. OO0uwmii ABTOMATHYCCKHI pedepar
(aBTOKOHCIIEKT) 3alaHHOTO 00bEMa 110 JOKYMEHTY.

3. Cnucok OOBEKTOB €O  CIEAYIOUIMM HaboOpOM
JaHHBIX 10 KaXJIOMY U3 HUX:

a) HauMCHOBaHHUC 06L€KTa;

0) HOpMaJI30BaHHOE HAMMEHOBaHHE OOBEKTa
(mocoBHO B KAHOHHYECKOH (opme);

B) X€IIl BHIPAKEHHS;

F) BE€C BbIpaXKCHHA B TEKCTEC C

MPEeIMETHOM 00J1acTH;

y4eToM

) Kj1acc 00beKTa;

€) ampeca B HCXOMHOM TEKCTe (KOOPIHHATHI
BCEX BXOXKJICHUH B TEKCTE).

4. Cncok 00BEKTOB C MpeJUKaTaMy CO CIEAYIOIIUM
HA0OPOM JTaHHBIX:

a) 00beKT;

0) mpeauKar;

B) KJlacc npeauKara (myst TUIINA3ALAA
OTHOIICHUH K 00bEKTAM MOHUTOPUHTA).
5. CiMCOK  YCTaHOBJIIGHHBIX  CBSI3eH  MEXIy
00BeKTaMHu:



a) oObexT 1;
0) mpeauKaT-CcBs3b;
B) 00BEKT 2.

Taxke  ObUIO  MPOBEACHO  MOCIEIOBATEILHOE
OTOXIECTBIEHHE JTOKYMEHTOB MO CTEMEHU CMBICIOBOM
ONM30CTH  JUIsL  KJIACTEPH3ALMU  JIOKYMEHTOB
IPYNIHPOBKA TEKCTOB  MyOJWKalmii 1Mo  Temam
(nHbOpPMAIIMOHHBIM TTOBOIAM).

I[J'IH OTOXICCTBJICHHUA CMBICJIOBOI Oonu3ocTu
JAOKYMCHTOB B Hamrei 3a4a4c MpUMCHAJINCH HC IMOJHBIC
TCKCThI JOKYMCHTOB, @ UX dBTOKOHCICKTHI.

ABTOKOHCIIEKT ~ JOKYMEHTa,  IPEACTaBIISIOIIUMA
coboii aBromaTMyeckuii pedepar 1o Hamboiee
3HAQUUMBIM ISl JTAHHOTO TEKCTa M BCEH IpeIMEeTHOH
00J1aCTH KITIOYEBBIM BBIPa)KEHUSIM, MTO3BOJISIET IPOBECTH
IPYIIHPOBKY JOKYMEHTOB IO HX OCHOBHOMY (Hamboiee
3HAYUMOMY) HH(POPMAIIMOHHOMY MTOBOJY. 3TOT IIPOLECC
Takke objerdaercs (HUKCHPOBaHHBIM (M3HAYAIBHO
3aJaHHBIM B HACTPOMKaX  JIMHTBUCTHYECKOTO
nporeccopa) 0GbeMOM aBTOKOHCIIEKTA.

3.6 OneHka NPUMEHUMOCTH MOTYYEeHHbIX
nokaszareJjei

Hpe/:[cmBneHﬂoe (l)OpMaJ'H/I?)OBaHHOe OIIMCAaHUC
JAOKYMCHTOB MW MCTOJAbI €Tr0 MOCTPOCHUSA, a TaKXKC
METOAbI KJ1acT€pusanun JOKYMEHTOB 110
PIH(i)OpMaLII/IOHHBIM IOBOAAM TMO3BOJWJIM  TIOJYYUTH
CIIEAYIOIIUE JTaHHBIC, MTPUTOAHBIE [JI1 TIPOBEACHUA
KOJIMYCCTBCHHOI'O aHalIn3a 110 TCKCTaM Hy6J’IHKaHHﬁ:

1) Bce coobuienust (myonukaruun CMU, coobieHus

nonb3oBateneil  «BKoHTrakTe») crpynmmpoBaHsl 10
nH(pOpMaINOHHBIM TI0BOJIaM - 4TO Jaer
KOJIMYECTBEHHO  M3MEPAEMBIl  MapamMeTp  YacTOTHI

BCTPEYaEMOCTH UH()OPMALMOHHOTO MOBOJA U €r0 JI0JIH
3HAYMMOCTH B 00IIeM 00beMe IyOIIiKaIni;

2)Bce  CcOOOIIEHHS  KIACCH(PHUIUPOBAHBI MO
HECKOJIBKUM OCHOBAHHSM:
a) THI UH(POPMAIIUOHHOTO COOOIICHNUS

(my6mukarmu  CMMU, BbICKa3bIBaHUS TOJIb30BATEICH
corcereii);

0) IOJIOKEHHE OCHOBHOT'O o0ObeKTa
MOHUTOPHUHTA,  ONpPEICISIOMEro  HWHPOPMaIMOHHbIH
MOBOJI, B UEPAPXMUECKON CTPYKType OPraHOB BIACTH M
UX MMOABECAOMCTBCHHBIX OpFaHH3aHHﬁ;

B) OLIEHKAa OCHOBHOTO 00BEKTA MOHHMTOPHHIA
(mo3uTHBHAS, HETATHBHAS, HEWTpATbHAS) —

YTO JaeT BO3MOXHOCTh MPOBOAUTH MHOTOMEPHBIM
aHaJIM3 COOOIIEHMI II0 MHTEHCHBHOCTH BO3IEHCTBHS
CMMHM, oTkIMKaM TI0Jdb30BaTelIell CeTH, OICHKaM
JESITENFHOCTH BIIACTH B pa3pe3e HEepapXUl OpPraHoB
BJIACTH H (bYHKIHOHATBHON MIPUHAIIIC)KHOCTH
MPEIIPUATHHA U TOCYIaPCTBEHHBIX YCIYT U T.1I.

Pacmpenne BO3MOXKHOCTEH KilaccH(UKanUMK |
TPYIIIHUPOBKH COOOIIECHHUH C MPUBJICYEHUEM SKCIIEPTOB
MO3BOJINT ~ CYIIECTBEHHO  YBEIWYHTh  KOJIMYECTBO
MIPEAOCTaBIIEMbIX HoKazaTeseH, TIO3BOJISIOIIUX
MIPOBOANTH KOJWYECTBEHHBIH CTaTUCTUYECKHH aHAIH3
JTAHHBIX.
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4 JakaoueHue

B  Hacrosmen
BO3MOKHOCTH
MPECTaBICHUS

CTaTb€ aBTOPBl  PACCMOTPEIH
CO3JaHuUs (hopMann3oBaHHOTO
COJIepKaHUs UH(OPMaALMOHHBIX
coo0eHni JUIs MOJIy4EHUS oKasaresieu
KOJHNYECTBECHHOM OLCHKH JACATCIBbHOCTU OpraHoB
BJIACTH 10 MaTepuajaM 3JEKTPOHHBIX  CPEJCTB

MacCCOBBIX KOMMyHHKaHHﬁ.

ABTOpBI omucanu CTPYKTYPy M METOABI CO3JaHUs
(hopManM30BaHHOTO ONHWCAHUSI JOKYMEHTa OISl 3TOH
3aa4yM, a TaK)Ke METOJbl CO3/IaHUs JeKIapaTHBHBIX

CPEINCTB Ui TOJIydeHHs Haubojiee aJeKBaTHBIX
pe3yNbTaTOB  aHajiu3a B  3aJlaHHOM  MpeIMETHOM
obnacru.

IIpoBeaeHHBIC SKCIICPUMEHTBI Ha PeaibHBIX TaHHBIX
MOKa3aad >KU3HECIIOCOOHOCTh JAaHHOIO IOAX0Ja, Ha
OCHOBE KOTOPOT'O MOXKHO CO3/1aBaTh JCHCTBYIOIIUE
CHUCTEMbl MOHHUTOPHHIa M CEMaHTHYCCKOTO aHaju3a
WH(POPMAIMOHHBIX COOOIICHUIHA.

B T0 e Bpems HeoOxommMo Oojee cephe3HO
popadaThIBaTh METOIBI PEUICHUS TOCTABICHHBIX 32141
c MIpUBJICYCHUEM 9KCIEPTOB-aHAJIUTHUKOB,
CTIEIUATM3UPYIOIINXCS B JAHHON MPEIMETHON 001acTH.

ABTOpBI JaHHOH CTaTbM HPOAOJDKAIOT PabOTHI MO
3TOH TIpobIeme.
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Methods for Automatic Construction of a
Formalized Representation of the Contents
of Electronic Mass Communication
Materials to Solve the Problem of
Monitoring and Assessment of Authorities

Yury V. Nikitin, Alexander A. Khoroshilov,
Alexei A. Khoroshilov

This paper addresses to the possibility of generating
a formalized representation of the information
publications in the Internet to derive a quantitative
evaluation of the authorities based on the content of
such publications. It also covers methods of
constructing a representation of messages and methods
of adaptation of automated semantic processing tools
for obtaining the most appropriate analysis results in a
given domain.
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dopmanm3anusi (pPaKTONOJ00HBIX BHICKA3bIBAHUI B
KOHKPETHO-UCTOPHUYECKHUX MCCJIeT0BAHUAX
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Wuctutyt npobnem napopmaruku PAH,
Mocksa
MarkovaNatAlex@gmail.com

AHHOTAUA

Ha ocHoBe ananusa crienu(UKH KOHKPETHO-
HCTOPUYECKHX HCCIICNOBaHMIl pa3zpaboTaHa
MOZIeTIb TPEJICTaBICHUsT  (PaKTONOAO0OHBIX
BLICKa3I:-IBaHHI7[, BKIIFOYAKOIIMX HEC TOJBKO
TOYHBIC YTBCPXKACHUA, HO W HCIOJHBIC
CBEJICHUS, PE3YJIbTaThl HX aHAJUTHKO-
CHHTETHYECKOH 00pabOTKH, BOMPOCH H
rurnores3sl. [IpencTaBienue BhICKa3bIBaHUN B

BUIE METAJaHHBIX SBIIETCI  OCHOBOM
MO JIEP>KUBAIOILIEN HHPOPMAITNOHHOM
TEXHOJIOTHH.
1 Beenenue
MaccoBeie JNIEKTPOHHBIE myOJIMKanuu
HUCTOPHYCCKUX  WCTOYHHKOB W HCCJICIOBaHUMN

OTKpBIBAIOT MIMPOYAUIINE BO3MOXKHOCTH Uil padoT
N0 M3YYCHHIO KOHKPETHO-HCTOPHYECKHX BOIIPOCOB.
Jdnst Toro YroOBl BBECTH B Hay4HBIE 000pOT
myONMuKyeMble MaTepualbl, TpeOyeTcs MpPOBECTH HX
(hakrorpadugeckoe  WHAEKCHPOBAaHUE, OCHACTUTH
METaJJlaHHBIMH, TPEICTABISIONIMME COASpIKAIINe B
HUX CBeACHUSA — (akThl — B YIOOHOM ISt
HUCIIOJIb30BaHUA BUJC. Ota 3aJa4a XKH3HCHHO BaXHa
HE TOJBKO JUIi PYKOIIUCHBIX M CTapoOIeYaTHBIX
JIOKyMEHTOB, HO M JUIA HOANAIOUIMXCS IIEPEBONY B
MOJTHOTEKCTOBBIN BHJ HappaTHBHBIX MCTOYHHUKOB. B
TOH WIM HHOM CTENEHH €€ pelaeT KaKAblid
UCCIIeIOBATeNb, W3y4as HCTOYHHMK. He noxumasce
moka OubOmuorpadpl W APXUBHUCTHI  OCYIIECTBAT
(hakTorpaduaeckoe HMHAECKCHPOBAHHUE HCTOYHUKOB,
9Ty  paboTy yXe  BBIIONHAIOT  BHPTYyalbHbIE
coobmiecTsa uccienoBaTenei, Kak
po¢heCCHOHATBHBIX, Tak u JIIOOUTETICH.
[Moxansironiee OONBIIMHCTBO ILIOMIAJIOK AJIsl OOMEHa
(dakrorpaduyeckoii mHMOpMAIMEH MPEACTABIISICT
coboit OeccHCTeMHBIN o0MeH TEKCTOBBIMH
peruMkamu Ha hopymax.

OmHAaKo CyHmIECTBYIOT TMPUMEPBI W XOPOIIO
MPOyMaHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTHI B 9TON
obmactu.  dakrorpaduueckoe  WHICKCHPOBAHHE,
BBIMOJIHSIEMOE BUPTYAIBHBIM COOOIIECTBOM B paMKax
KPYITHEHIIIEro MEXKIYHAPOIHOTO MPOEKTa
FamilySearch [5], macuuThiBaeT Gosnee MuiUIHAp/A
3ammcei, B MOATOTOBKE KOTOPHIX YYACTBYIOT COTHH
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TBICSY ~ BOJIOHTEpOB. B mpoekre  Qurypupyer
OrPaHHYCHHBIH KPYT XOPOIIO CTPYKTYPHUPOBAHHBIX
HCTOYHUKOB (B OCHOBHOM, PETHCTPALMOHHBIX), U
BBIXOZIOM €r0 CIIY)KHUT OTPaHHYCHHAs HOMCHKJIATypa
(akTOB — OCHOBHBIC HaThl Ouorpaduil nui U HX
POICTBEHHBIC CBSI3H.

Ype3BbYaHHO HHTEPECHBIC PE3yJIbTaThl ObLIH
HOJTYYCHBI B pamKax POBOAUMOTO B
ITeTpo3aBOCKOM YHHBEPCUTETE KOMIUIEKCa paboT 1Mo
¢dopmanuzanuu  WHGOPMALMHM, COAEpKaIeics B
KOJUICKLMSIX TEKCTOB HCTOPHUYECKHX IOKYMCHTOB, H
HOCTPOCHHUS ~ MH(QOPMALMOHHOM  CHCTEMBI UL
YHnopsaao4uBaHusd U aHalIM3a HAKOIUICHHBIX 3HAHUN B
pamkax paboThl ceTeBoro coobimectBa [2]. Moaesb
OpenonaraeT  riybOKyld) W MHOKECTBCHHYIO
pa3sMeTKy HCXOIHBIX IOKymeHTOB. EE cdepa
OpMMEHEHHsT B HACTOSIIEC BpeMs OrpaHHYCHA
coolIiecTBaMi  HCCIEAOBaTeNied  PYKOIMCHBIX
CPCIHEBEKOBBIX TEKCTOB.

Psx  ocoGeHHOCTEH  KOHKPETHO-UCTOPUYECKUX
HCCIeIOBaHUI HE MO3BOJISCT NPUMCHUTD
YHUDHUIHPOBAHHbIC TOTOBBIC pemieHus,
OIMUparoIInecss Ha MpenCcTaBICHHH O (akTe, Kak 00
YTBep)KICHHH, YTO, B  YaCTHOCTH,  HESBHO
npennonaraer cemanTnaeckuii Web. Jlaneko He Bce
(bakTel, U3NaraeMbple B UCTOPUYECKUX HUCTOYHHKAX, B
OCHOBAaHHBIX Ha HHMX MHCCIEIOBaHHAX, a TaKkkKe B
CIPaBOYHUKAX M OSHUUKIONEIHAX, COOTBETCTBYIOT
0OBeKTHBHOM  uCTHHE.  JIOKYMEHTBI  HEpEeIKo
COZIEpXKaT TMPEATMONOKCHHUS, TUIIOTE3bl, YACTHIHOE
3HaHHWEe 00 WHTepecyrolieM mpeamere. Ilpu 3ToM
TNPUOIKCHHE K MCTHHE BO3MOXHO 33 CUET aHaln3a
MPOTHBOPEYHH, WHTETPALMK JAHHBIX, HU3BICKAEMBIX
W3 pa3NUYHBIX HMCTOYHHUKOB. MeTamaHHBIE HEPEIKO
UCTIONB3YFOTCS U MIPEeICTABICHUS
tdakrTorpaduueckoit wuHpopManmu (Hampumep, B
npoekte dbPedia), oqHaKo B HUX HE YJYHTHIBAIOTCS
Ype3BBIYAHO BaXKHBIE JUI1 KOHKPETHO-MCTOPHYECKUX
UCCIIEIOBAaHUH OCOOEHHOCTH TEMIIOPAIbHOCTh H
HETOYHOCTb.

PaCI_HI/IpI/IM IOHATHUC «(1)aKT», BKJIFOYHMB B HETO
HCTOYHBIC W HCIOJHBIC CBCJACHHSA, PE3YJIbTATbl HX
aHAIMTUKO-CUHTCTHICCKOMN 06pa60n<1z1, BONPOCHLI U

rumoTe3sl.  Ilpemmoxkum  oOmyo  dopmy  mns
(¢uKcamuy  Takoro poja  CBENSHWA B BHAE
(hakTomo06HBIX BBICKa3bIBAHUI (®IIB),

MMpeACTaBUMBIX MCTaJJaHHBIMU. MOI[CHI) O61)6£[I/IHSIGT
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IaHHBIE  (aKTOrpaUIecKoro  HHICKCHPOBAHUS
HUCTOPHYECKUX HCTOYHMKOB M HMX aHAJIUTUKO-
CHHTETHYECKOH 00paboTku. OCHOBHBIE MOIOKEHUS
npeanaraeMoro (¢opmanuiMa OyneM BbIpaXKaThb B
TepMuHax ER-mozmenu, Ha KoOHIENTyalbHOM ypOBHE
COBITQJIAIOIIUX C KAaTETOPUSIMU amraparta OHTOJIOTHH,
MOBCEMECTHO MPUMEHIEMBIX B HACTOSIIEE BpeMs st
(hopManbHOTO MpecTaBIeHHsT (PaKTHIECKUX 3HAHHUH.

Hamm noctpoennst OyoyT OCHOBaHBI Ha aHAM3€

crenupuKu KOHKPETHO-UCTOPUIECKHIX
ucciaenopanuii. MX 1enpro  SABASETCA  CO3JaHHE
OCHOBBI JUIs MOCTPOCHUS 3 PeKTUBHOI

WH(POPMAIIMOHHOW TEXHOJIOTUH TOIJICPKKH PabOTHI
HCCIIEIOBATENCH.

2 Chnennuka KOHKPETHO-UCTOPHUYECKHX
nccJIe10BaHui

B pamKax KOHKPETHO-UCTOPUIECKUX
WCCIICIOBAHUNA HM3y4aroTCs OIpeesIeHHbIE OOBEKTHI,
CBEJICHHST O KOTOPBIX YacTHYHO (HOpPMaIN3yeMBl.
IIpennonaraercs, 4ro B jgaHHOW cdepe umeercs
CICIIHATBHBIN (BBIOpaHHBIH HCCIIE0BATETIEM)
MOHSTUHHBIA anmapar, ¥ MpeIMeTOM HCCIEA0BaHUs
SBJSIETCSL BIIOJIHE OIPEAEICHHBI HabOp CBOMCTB
O0BEKTOB, YacTh W3 KOTOPBIX MOXKET OBITh
orpeiesicHa MaTeMaTUICCKU MHOXKECTBOM
JOIyCTAMBIX 3HAUCHWH, a YacTh XapaKTepU3yeTcs
HappaTHBaMU Wi 00pa3aMH.

\Y 051 paccmaTpuBaeM HCCIIEIOBaHNS,
ONHPAIOIIUECS HA HU3YYEHHE JIOKYMEHTaJbHBIX
UCTOYHHKOB. Jlmama3oH Takoro poma  paboT
MOCTOSTHHO ~ pacIIdpsieTcss 3a CYeT TOro, 9YTo
CyImIeCTBEHHAas  9YacTh  JOKYMEHTOB  TIOJyYaeT
9JIEKTPOHHBIE KOMHH, K KOTOPBIM OOecredmBaeTCs
CETEBOM IOCTYII.

W3yyass UCTOYHMK, HCCIEAOBATENb COXpPaHSET
METaJlaHHBIe.  AJApPECHBIC  CCBUIKHM,  BBIICPIKKH,
BBIIIFICKH, a TakXe, MO BO3MOXHOCTH, HEKOTOPYIO
(hopMaM30BaHHYI0O B COOTBETCTBHH C 3aJadaMu
KOHKPETHOTO HCCIeNOBaHUs (POPMY H3BICUECHHOTO
3HaHWs. B COOTBETCTBUM C KiaccupuKanuen, TaHHOH
B paborte [1], MeTagaHHbIE IEISATCS HA ABTOHOMHBIE 1
BCTPOCHHbIE. B TepMUHAX TpaauIMOHHON OyMaKHON
TCXHOJIOT'UU HepBI)Ie - COOTBGTCTBy}OT 3aI1UCAM,
COXpaHsIEMBbIM B BHJI€ OTJIEIbHBIX KapTOYEK WU B
paboueii Tetpagu. BTopple — pe3ynpTaT pa3sMeTKH
JIOKyMEHTAa-UCTOYHUKA — OUYEPUYMBAHMUS, 3aKIAJOK,
3aMETOK Ha IIOJISAX, WCIIONE30BAHUS Pa3HOIBETHBIX
MapKepOB MIJIA CTHKEPOB.

Ipu mepexojie K COBpEeMEHHOH HH(POPMAIIMOHHOM
TEXHOJIOTUH A(PPEKTUBHOCTh PaOOTHI HCCIICIOBATEIS
OyZer TeM BhImIe, 4YeM OoJiee CHCTEMAaTH3UPOBAHO
YIACTCS MPEACTAaBUTh 3TU METaJaHHBIE.

[epeuncnyM OCHOBHBIE OCOOEHHOCTH M3yYaeMBbIX

O00BEKTOB, KOTOpBIE CIEAYyeT YYHTBIBATh HpPHU
CO3JaHUH uH(popMaLMOHHOI TEXHOJIOTUH,
o0ciy>xuBaromei KOHKDPETHO-UCTOPUYECKUE
HCCIIEI0BaHU.
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e lmena 00BEKTOB BapUATHBHBI (OOBEKT MOMKET
UMETh  HECKOJIBKO  HMMEH) H  HEOZHO3HAYHEI
(pasznmuunble OOBEKTHI MOTYT HMETh COBIIAJAOIINE
HUMEHa).

e [lepwox cymecTBOBaHMS OOBEKTa, a TaKXKe
MIEPUOJIBI, B KOTOPOM 3HAUYE€HUE HEKOTOPOTO CBOKCTBA
€ro TIOCTOSHHO, MPEICTABISIIOT  OTpPaHUYCHHBIC
BpPEMEHHBIC HHTEPBAJIBL.

e HomeHknarypa U3y4aeMbIX CBOMCTB OOBEKTOB
cnenuduyIHa I ONPEICNICHHOTO Kilacca 00BEKTOB 1
3aBUCHT OT KOHKPETHOTO wuccienoBanus. Ilpnaem
HaJIMYHUE ONPEEICHHOTO CBOHCTBA M €0 BO3MOXKHBIE
3HAYEHHS, a TAK)KE JIOMYCTUMBIC COUCTAHHS 3HAUCHNUIN
3TOr0 M JpPYIHX CBOHCTB O0OBEKTa 3aBHCHUT OT
BPEMEHHOTO HHTEpBajla Jakeé B paMKaxX OIHOTO
UCCJIEJOBaHHUS.

e [lpm  ompenmemeHMH  CBOHCTB  OOBEKTa
BO3MOXXHBI HMCKaXEHHsI BCIEACTBHE JIEe()EKTOB B
COJCp)KaHMM  HMCTOYHUKOB, B  MpOIECcax  HX

pacIio3HaBaHuUs, UHTEPIIPETALNH, HHTETPAIUH.

C TouykHM 3peHus mpolecca HCCICIOBaHUA K
HOAJICPIKUBAIOLIEH ero nH()OpPMAIMOHHOM
TEXHOJIOTHH LeNIecO00pa3HO MPEABSIBUTH CIEIYIOIINE
TpeOOBaHUS.

e HeobOxonumMo (UKCHPOBaTH HE TOJBKO YETKO
ycraHoBiieHHbIe ¢akTel, HO u PIIB, BrmoYaromue
NPEATIONOKEHNs, HETOYHbIE 3HAUCHHS CBOICTB,
HCCIIEJ0BATEIbCKUE BOTIPOCH.

e Kaxgoe cdopMyIUpOBaHHOE BBICKa3bIBAHHE
JIOJDKHO OBITH COOTHECEHO C MCTOYHHUKOM HWIIH C
LIETIOYKOH BBIBOJIA, 00o0matomeit npyrue OI1B.

e HeobOxonumo obecneunTs MHGOPMALMOHHYIO
HaBUraguro 110 CBA3AM MECKIY O6LeKTaMI/I, B TOM
4yucie, UL DJIEKTPOHHBIX — JIOKYMEHTOB — —
MEXTEKCTOBBIE  CBSI3M; MHOT'OACHEKTHBIH  TOWCK;
BO3MOXKHOCTH CTaTHCTHYECKOH 00paboTKH.

e Heobxoaumo OTCIIC)KMBATh MIPOIIECCHI
HaKOIIJICHUA JaHHBIX, BBISIBJICHU S I[e(beKTOB,
BBIZIBIOKEHUS/ OITPOBEPIKECHUSA TUIIOTE3 o
I/ICCJ'ICJIyeMI)IM HCTOYHHUKAM, BpCMCHl/I,
HCIIOJIHUTEISIM, apTyMEHTALIHH.

KonnenrtyansHON  OCHOBOH Al CO3IAHUSA

WH(POPMAIIMOHHON TEXHOJOTHH, YIOBIIETBOPSIOMICH
NEPEUYNCICHHBIM Tpe6OBaHI/IHM, ABJIACTCA
npeyiaraeMas (popMmanbHas MOJETb IPEICTaBICHUSA
OIIB.

3 Moaeab (pakTono100HbBIX BHICKA3BIBAHMIA

[NpunnuansHas npobnema, KOTOPYIO
HE00X0ANMO PemuTh Ipu pa3padorke mozenn DIIB,
COCTOMT B  BBIOOpE  palMOHAIBHOIO  YpPOBHS
¢dopmanuzanuu.  ManodppeKTUBHBI Kak  COBCEM
HedopmManpHOe TEKCTOBOE IpeJCTaBICHUE
(HappaTuB), TaKk ¥ TONBITKA MaKCHMaJbHOMN
¢dopmanuzaiuu. ChopMynupyeM TpH TIOJIOKEHUS,
OIopa Ha KOTOPBIE MO3BOJHUT BBIOPATh ONTUMAIIBHEIN
YPOBEHB (popMaTn3aLUH.



1) Momens crpourcss mo ER-mpuHmmmy, c
ompenelIeHHBIMA HabopamMu OOBEKTOB, aTpHUOYTOB,
OTHOIICHHH.

2) s KaXXI0M1 cdepbt HCCIIEOBAHUSI
BEIOMPAIOTCS CBOM HAOOpHI OOBEKTOB M CBOWCTB,
BO3MOXKHO, YTOYHSIEMBIC [Tl KOHKPETHOTO ITPOCKTA.

3) ®dopmanu3yloTcs HE  BCE  BO3MOXKHBIC
CBOMCTBa, a Te, KOTOpBIE OTPAXKAIOT MOAJAIOIIUECS
TUNU3AIMY ACTIEKThI, BO3MOYKHBIE 3HAUCHHS KOTOPBIX
3aJaf0TCs JWANa30HOM YHCEIN, JaT; CIOBApHBIM
nepedyneM. Bee, UTO He yKIIaapIBaeTCsA B 9TH paMKH (a
TaKkKe MAJO3HAYUMBIE B pPaMKaX KOHKPETHOTO
MPOEKTa CBEJCHMS), MPEACTABISCTCS HAPPATHBHBIM
TEKCTOM.

Mogens  BKIIFOYAET TPH TPYIIEl  3JICMCHTOB.
OCHOBHBIE DJEMEHTHI MOJEIH — KOMIOHEHTHI ER-
MOJIET  M3y4aeMOr0 HCTOPUYECKOro  Ipolecca:
OOBEKTHI, aTpUOYTHI, OTHOWICHHA — (PHUKCHPYIOTCS
0a30BBIMH BBICKA3bIBAHUAMU. BBICKA3BIBAHUA-CBA3KH
COOTHOCAT 0a30BbI€ BBICKA3BIBAHMS ¢ MCTOYHUKAMU U
MEXTY c000ii. Haxower, nHpOPMAIHIO,
BKITIOYAOIIYIO0 BBICKA3bIBAHHS-OTPAHUUCHHS, & TAKIKE
JTAaHHbBIC, OTHOCSAIIMECS K MPOIECCY HCCICIOBAHMS,
OTHECEM K CITy’>KeOHBIM BBICKA3BIBAHUSIM.
PaccMmoTpuM 3TH rpynibl BRICKa3bIBAHUH MTOAPOOHEE.

3.1 Bba3oBrble BbICKA3LIBAHHS

MmuoxectBo 00bekToB nccneaoBaus (O = U0 jas)
BKJIFOUa€T OOBEKTHI ONpPENENCHHBIX KiaccoB. st
Ka)XJ0ro Kjiacca OOBEKTOB yCTaHaBJIMBaeTcsi Habop
cBolcTB. JluTepanbHble CBOMCTBA — aTpUOYTBI —
COIOCTABIISIIOT OOBEKTY HEKOTOpOE 3HaueHHe |3
OTIPEIETICHHOTO MHOXKECTBa (umcen, Jiar,
HOMMHAJBHBIX ~ IIKal,  TeKcToB).  OOBEKTHbIC
CBOHCTBAa — OTHOUIEHHS — COIIOCTABISIIOT OOBEKTY
JIpyroif oOBEKT M JHTEepabHOE 3HAYCHHE, KOTOPOe
MOKHO BOCIIPUHHMMAaTh, KaKk METKy Ha Tpade cBszeit
MeXIy oObektamu. Takas KOHCTPYKIHS, BMECTO
ucnosbzyemoro B8 OWL crpororo pasienenus Ha
KaTeropud  CBOWCTB, HE  MPEAIOJararoIero
JUTEPAILHBIX 3HAYEHUH y OOBEKTHBIX CBOMCTB,
MO3BOJISIET HE BBOJUTH JIOTIOJHHUTEIBHBIX OOBEKTOB
(Omnowenue mexncoy Ilemposvim u I'umnazuetr), a,
OCTaBasCh B paMKax OOBEKTOB HCCIIEAOBAHUS
(ITempos, T'ummazus) crneuUPUIHUPOBATH 3HAUCHHUC
ces3u (Jonocnocms = Hrenexmop). J1ns KOHKpETHO-
HACTOPUYECKUX  3aJad  TaKoe  IpeACTaBlICHUE
CYIIIECTBEHHO HaTJIsITHEE.

Jlaneko He Bce BBICKa3bIBaHUS, COJEpKalIUecs B
HUCTOPHYCCKOM HMCTOYHHKE, MOXHO (POPMAIH30BATh.
Ho pmaxe miust ¢opmamu3yeMbiXx BBICKAa3bIBAHHI,
CYXKJICHHE O 3HAYCHWU CBOMCTBa OOBEKTA MOXKET
OBITH C(HOPMYIHPOBAHO HE TOIBKO KaK PaBEHCTBO
HEKOW KOHCTaHTE, HO W KaK pPa3UYHBIC BapHAHTHI
HEpaBEHCTBa, a TaKKe MNpHHAICKHOCTH  (HE
TIPUHAUIC)KHOCTH) HEKOTOPOMY Habopy KOHCTAaHT.
Omnepatop @IIB, cooTHocsAmmMA 3HaYeHHUS CBOWCTBA
00beKTa ¢ KOHCTAHTOM/CIIUCKOM KOHCTaHT (o),
OTIpe/IeIINM CIICAYIOIINM 00pazoM:

cc{=r#<>¢€, ¢}
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Hambomee BakHas OCOOCHHOCTH IpeIaraeMou
mozenu — BkimodeHue B DIIB  BpemeHHOro
HWHTEpBaNa, B paMKaXx KOTOPOTO OHO IMPEIIIOoNaraeTcs
CIpaBeIMBLIM. Takas KOHCTPYKIHS IMPEIOCTABIISCT
3HAYUTEIBHO OoJice YAOOHBIN Oa3uC I aHATUTHKO-
CHHTETHUYECKOM paboThl B 007aCTH KOHKPETHO-
HUCTOPHYCCKUX  HCCICMOBaHWH, ueM  (ukcamus
OTJEIbHBIX COOBITHH. JIeHCTBUTEILHO, ITOAABIISIONIEE
OOJBLIMHCTBO COOBLITHUH, Kacarmomuxcs OObEKTa,
HMEIOT CBOIO Mapy — OHH (UKCHPYIOT HAYaio H
KOHEIl TepHoia, B KOTOPOM HEKOTOpPOE CBOMCTBO
00BEKTa WMeENO0 HeKoTopoe 3HaueHue. [laxke ms
TAaKOTO CBOWMCTBA, KaK THTYJ], BO3MOXHBI COOBITHS

IIPUCBOCHUE, JIUILEHHE, BOCCTaHOBJIICHHE,
ONpENECTSIOINE  COOTBETCTBYIOIIME  BPEMEHHBIE
uHTepBanbl. B ro6om  ciyuae, Bpems @IIB,
Kacalollerocsi  HEeKOTOPOTo  CBOHCTBA  0OBEKTa,

OTPaHHYCHO BPEMECHEM CYIIIECTBOBAHUS (XKHU3HHM)
00BeKTa.

bynewm onpenensts nepuos (dt € DT), kak
dt = (start, finish),

rae start u finish — sro nmuGo marer (¢ HEKOTOPOI
CTENEeHBIO TOYHOCTH), JIHOO OIEHKH OTPaHHYCHHI,
HajaraeMble Ha OJTH JaTbl. [loapoOHO (dopma
NIPECTABICHUS. BPEMECHHBIX HWHTEPBAJIOB pPa3HOU
CTENIEHH  OMPEACICHHOCTH B BHIAE  CTPOKH
MeTaJlaHHbIX paccMoTpeHa B [3].

IIpensnoxxeHHsbIi MHOIXO0J COBCEM HE
MIPOTHBOPEYUT BO3MOXKHOCTH B paMKaxX KOHKPETHOTO
WCCIIEIOBAHUSl  ONpPENETIUTh CIEIUANbHBIA  Kiacce
O0OBEKTOB —  COOBITHS  OIPEACICHHOTO  poja
(nanpumep, Kongepenyuu).

Paccmorpum ocHoBHBIE BHABI 0a30BbIXx DIIB m
OTIpeeTnM coJepKaHne METaJaHHBIX, ux
(UKCUPYIOMINX.

l) Jedunnius — BEICKa3bIBaHUE, ONIPEIEIIONIEe
CYLIECTBOBAHUC o0BeKTa OIIPCACIICHHOI'O KJjlacca B
ONpPEJEICHHBII EPUOJ]T BpEMEHHU:

vt e dt (od(t) € Oclass)-

d = (nomen, class, dt) -
¢bukcupyromue 1eGUHHULHIO.

METaJaHHbIE,

3mecs Nomen — uMs 00beKTa — HeopMasbHas H,
BO3MOXXHO, HEYHHKaJIbHas TEKCTOBash KOHCTAHTA,
CITy>Karast Ut ynobcTBa BOCTIPHATHSA
uccuenosareneM. Kaxmgoe @PIIB wumeer cBoro
YHUKaIbHYI0  WACHTH(QHKALWIO, KOTOpyI0  JUIs
MIPOCTOTHI OMHCAHUSI MBI omyckaeM. lIpu axpecannun
®IIB OymeM HUCHONB30BaTH €ro OOO3HAYCHHE
(mammpumep, d).

2) ATpuOyT — BBICKAa3bIBaHHE, OIpPEACIIAIONICE
3HAUEHHE OIPEJENICHHOTO JIMTEPAIbHOTO CBOICTBA
00BeKTa B OIIpeAEIeHHbIA IEpHOI BPEMEHH:

vt e dt (aaclass(od, t) . aV&'UE).

a = (d, aclass, avalue, e, dt) — merananubie,
¢ukcupyromue aTpudyT.

3) OrHouleHne — BBICKA3bIBAHUE, ONPE/CIIIONICe
CBSI3b O0BEKTa C JAPYIrMM OOBEKTOM, a TaKke



JIUTEpAIbHOE 3HAYEHHE, COTIOCTABIIEMOE 3TOH CBS3M
B OIIPE/EIICHHBIN EPHO/ BPEMEHHU!

Vt € dt (Nclass(Odp, Odgs t) @ rvalue).

r = (dp, dg, rclass, rvalue, e, dt) — meranaunHsre,
(huKCHpYIOIIHe OTHOIICHHE.

Bo BCEX KOHKPETHO-UCTOPHYECKUX
UCCIIEIOBAaHMUSAX paccMaTpHBaIOTCS Kiacchl JIuyo wu
Jlokymenmanvroli 00BEKT (Hd-06wexm). B
OONBIIMHCTBE  CIY4acB HMHTEPEC HPEICTAaBISIOT
Teocpaguyeckue u  Coyuanrvnvie 00BEKTH. B
CIICLIMAIIBHBIX MCCIICIOBAHUAX KIACCaMH HM3y4YaeMbIX
OOBEKTOB SBISIIOTCS Apxumexmypuwie, Ilpupoonuvie,
Mamemamuueckue u np. 00bEKTHL.

Hambormee oOmumu It caMBIX pa3HBIX 00IacTei
HCCJICIOBAHUH SIBIISTFOTCS CBOMCTBA /[-00bexkmos, ToJ
KOTOPBIMH MBI IOHUMAaeM HE TOJNBKO JOKYMEHTHI, HO
M UX COBOKYITHOCTH, M MX KOMITIOHCHTHI (OT apXHBOB,
OUOIMOTEK, HHTEPHET-TIOPTAIIOB 10 a03aIleB TEKCTA).

ATpuOyTBI ¥  CBS3M  JOKYMEHTOB  XOpPOIIO
crenuGUIUpPyOT oubnuorpaduyecckre u
apxeorpaMuecKue  CTaHIAPTHL B  pamkax

coBpeMeHHBIX craHgaaproB |FLA (manpumep, [5])
paccMaTpUBAIOTCSl  CBSI3M  MEXKIY JOKYMCHTaMH,
NPENCTaBISIFONIAE  MHTEPEeC A KOHKPETHO
HCTOPUYCCKHX HccheqoBanuid. K HHUM OTHOCSTCS:
CTpyKTypHas (BXOIOWT, ClemyeT 3a), ICpPUBATHUBHAS
(Bepcum, mepepabOTKH, HEPEBOIBI), AECKPHUITHBHAS

(kpuTHKa, KOMMEHTapHM, AaHHOTAIMH, pedeparTsr)
CBSI3H.

Atpubytel W cBi3u  Jluy, B  OCHOBHOM,
CHeU(pUIHBI TSt cdepsl HCCIIeIOBAaHHH.

YHuUBepcaIbHBI aTpUOYTBl 1O W CBA3b C T€O-
o0BeKTaMu Mecmonpebvisarue (KOTOPOE, HAIpUMeED,
B MOMEHT pOXACHHS — MECTO POXKACHUS).
JloCTaTOYHO 4YacTO paccMaTPUBAIOTCS POICTBCHHBIE
CBSI3M, JIOJDKHOCTHBIE  OTHOLICHUS, OTHOILICHUS
yuutenb-ydeHuk. Cwszu  Jluy wu  [J-0b6vexmos
(uKcUpYIOT cBefeHUS 00 aBTOPCTBE, ajpecarax U
YIOMUHAHHUSAX.

3.2 BbIcKa3bIBAHUA-CBA3ZKH

YTBepKIEHHUE O TOM,
MOJNy4eHO B  pe3yjibrare WHTEpHperanun (=)
ONPEJEICHHOT0  WCTOYHHMKA  TAKKe  SIBJISCTCS
OIPEJCICHHBIM BBICKa3bIBaHUEM. VICTOYHHK mpH
3TOM ajpecyercs Je(GUHUIKEN COOTBETCTBYIOLIETO

yto HekoTopoe OIIB

[l-o6wexma. Comnoctasists  DIIB, wucciaemoBaTenb
KOHCTPYUPYET HOBBIE BBIPDAXEHHS C  ITOMOIIBIO
JIOTUYECKUX WIM TEMIOpalbHBIX  CBs30K. Kak

UHTEpIpeTalnys, TaKk WU JIOTUYECKUE OIepaluy Haj
OIIB He ABNAIOTCS B MOJHOW Mepe (HhopMaTbHBIMU
JeHCTBUAMHU. B paccykneHHsAX HCClIeoBaTeNs ecTh
nonst wHTYyniud. ORHAKO CTENEeHb YBEPEHHOCTH B
CBOMX  yMO3AKJIIOUEHHWAX BIIOJHE OLCHHMBacMa.
[ToaTomy KOKIOMY OIIB-cBsi3ke Oyzem
COIOCTABIIITh OLIEHKY YBEPEHHOCTH B (hpuKcHpyemoit
uM (dopmynupoBke. Takyio OLEHKY palnuOHAIBHO
BbIpaXKaTh B IIKaje HeyeTkoii Joruku ot 0 — FALSE
1o 1-TRUE.
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[IsaTHO Ha pyKomucH, Hepa3OOPYMBBIA I[OYEPK,
HEH3BECTHbIE COKpAILEHUs — IPUYMHBI TOTO, YTO
HCCIIeIoBaTeNb HeyBepeH B pesyabTaTax
uHTepnperauud. Ho M mnpu  yBepeHHOCTM B
TOJJKOBAaHHUHU HUCTOYHHUKA, UCCICAOBATCIIb MOXCT 6])ITI)
HE COIJaceH CO CMBICIOM HHTEPIPETUPOBAHHOIO
BbICKa3plBaHMA. B 93TOM cilyyae OH JIOJDKEH
3a()MKCUpOBaTh TPOTHBOPEUHE MEXKIY JAHHBIMHU
UCTOYHMKA W Oojee HaJEeKHBIMU CBEICHUSAMHM, UYTO
TOCIY)XUT OOOCHOBaHMEM JUII  BBHICKa3bIBaHUS,
(UKCUPYIOIIETO JIOKHOCTh CBEJCHHH HCTOYHHKA.
[lpuMep ULEMOYKH TakOro poaa pPa3MBIIUICHUH,
¢ukcupyemsix cpeacrsamu ®OIIB, Oyner npuBeneH B
CIIeIyIOIIEeM pa3Jiene.

Omnpexnenum muoxectBo PIIB (mpeacraBieHHbIX
METaIaHHBIMH) - F, Kak 00beqNHEHNE
BhlIenepeunciaeHublx BujioB PIIB u cnenmanbHbIX
®IIB-cBs130K — L, onpenensieMpIx peKypCcHUBHO.

F=D UA UR UL,
D={d}, A={a}, R={r}, L={1}
I = (fp, fq, , estim)
fpe F,fqeF,
estim e [0..1], (0-TRUE, 1 - FALSE)
¢ € {=} v Logical U Temporal
Logical = {AND, OR, XOR, ...}

Temporal = {BEFORE, AFTER, SAMETIME,
INTERSECT}

—> — UHTEpIIpECTaLA.

rac

3.3 Cayxe0Hble BBICKA3bIBAHUS

Kaxmoit cdepe wuccinenoBaHusi COOTBETCTBYET
CcBOI HaOOp KiaccoB OOBEKTOB, HX CBOWCTB,
3aBUCUMOCTEH MEXIy 3HAYeHHUSIMH CBOWCTB. YacThb
U3 OTHX OTpPaHWYCHHUH JIETKO (opMau3yema.
Hanpumep, crnenmudukanus TIepeyHeid  KIaccoB
00BEKTOB M KJIACCOB CBOMCTB, B 3aBHCHMOCTH OT
KJIaCCOB OOBEKTOB, CIMCKH BO3MOJKHBIX 3HAYE€HHU
cBorcTB. HeckoabKko clokHEE, HO BCE K€ BO3MOYKHO
¢opManu30oBaTh  OTPaHUYEHUS Ha  BO3MOXHEIE
cOoYeTaHus 3HAUYeHMH CBOWMCTB, a TakXke Ha
BPEMCHHBIC XapaKTCPUCTHKU. [IpuMepamMu TaKoro
po,ua OI'paHI/I'-IeHI/Iﬂ SIBIISIFOTCA HaKJIaAbIBACMBbIC
OHMOJIOTUYECKUMHU 3aKOHAMHU Pa3HOCTH B BO3PacTe
pomuTenet w  JgeTe, WM  (POPMYIHPYyEMBbIC
KOHKPETHBIM COITHAJIBHBIM YCTPOWCTBOM PEriIaMEHT
MIPOBIDKEHHS TIO CITYKOE.

Baxxnenmum CITyKeOHBIM BBICKa3bIBAHUEM

SBJISETCA TepevyeHb kiaccoB (Hampumep, class €
{Jluyo, [J-o6vexm, Ieo-obwvexm, Coy-obwvexm}).
Orpanuuenuss Ha  aTpuOyTel  QopMynupyroTcs
yKazaHHEeM OO0JacTH OmpeAeicHUs U 00JacTu
sHauenuit  (domain  wu  range).  Hampumep,
domain(lon)= Jiuyo; range(llon)={m, x, ?}. s
OTHOULICHHUH 00JIacCTh ONpeNeNCHNs] 3ahaeTcs IMapoy,
nanpumep, domain(Poocmeo)= (Jluyo, Jluyo).

s pukcanuu OrpaHWYCHUN Ha BO3pacT JeTei
MOXeT TOTpeboBaThCsl (hopMalIu3alns BHICKa3bIBAHUS



¥ dg, d ((do, d, Poocmeo, Pooumens) —>
(d.start — dg.start > 10) AND
(d.start — dg.start < 90))

Jlomwkebl s (UKCHpOBAThbCs — MOJOOHBIE
OTrpaHUYEHUS B BHJE MeTa/laHHBIX,
MHTEPIIPETUPYEMbIX HEKOTOPHIM YHH(HUINPOBAHHBIM
WHCTPYMEHTOM, WITH OHH MPEACTABISIOT
CIICUANTN3UPOBAHHbIE MPOLEAYPHI KOHTPOJIS (CBOETO
pona CIOXHBIX aJrOPUTMHYCCKHX BBICKA3bIBAHHMN) —
3aBHUCHT OT KOHKPETHBIX 0OcTOsITenbCTB. Bo MHOrMX
Cllydasix KOHTPOJIb OTPAaHMYECHHUSI BOOOIIE MOXKET
OBITH BBIMIOJTHEH TOJIBKO BpyUHYI0. B 1eiom, monesHo

XoTs Obl B He)OpMaIbHOM, TEKCTOBOM BHJE
(uKcupoBaTh OrpaHMYEHUs, KakK CBOEro poja
naMsATKy — JUIA MccienoBatens  (HappaTHBHOE
BBICKA3bIBaHHE).

B CcOOTBETCTBHM C BBIABUHYTHIMH TPEOOBAHUSIMHU
HEOOXOAMMO OTCJIeKHMBATh IPOLECC HAKOIUICHUS
JIAHHBIX M UX aHATUTUKO-CHHTETUYECKOH 00pabOTKH.
s atoro 1enecooOpa3sHO MPUMEHUTHh THIIOBOU
IpUeM, HWCIONB3yeMbId, B dYacTHOCTH, B WiKi-
texHonoruu. Kaxnas 3anuce ®OIIB compoBoxnaercs
BpEMEHHOW METKON M yKa3zaHueM aBTopa. Bmecto
M3MEHEHUSI 3alCH MPOU3BOAUTCS (OPMHUPOBAHUE €
HOBOM Bepcuu.

4 Tlpumep paccy:KIeHuii, PUKCHPyeMbIX
®IIB

PaccMoTpuM mpuMep MHTEpIpPETAIIMA UCTOYHHKA,
BBISIBJICHUSI TIPOTHBOPEUHs, (POPMYJIMPOBKH HOBBIX
O®IIB. Ucrounnk — kuura, nocsamennas 100-ieruro
I[TepBoit MOCKOBCKO# rUMHa3uH [6].

do = («Croserne 1-it rumuazum», JJ-o6wexm, 1903)
d; = («1-a rumnasus», Coy-obwexm, 1804-1904..)

B ucTouyHmKE conepiKarcs, B YaCTHOCTH, CIHCKH
BEIITYCKHUKOB TI0 TOJaM BBIIMYCKa, a TaKXe CIUCKU
MEYaTHBIX PabOT, aBTOPaMH KOTOPBIX SIBIISTFOTCS
BEITYCKHUKM TUMHa3Wd. J[Ba onHOpammibia —
Anekceld M. u Anekcanap M. OKOHUMIM TMMHA3UIO
coorBeTcTBEHHO B 1896 1 B 1888 rogax:

d, = («Anekceit M.», Jluyo, 1874..1878-1903..)
ry =(d,, d;, Yuenux, ..-1896)

ds = («Anekcanap M.», Jluyo, 1866..1870-1903..)
r, = (ds, d;, Yuenux, ..-1888)

OneHka BpEeMEHHM JKM3HM [aHa, HCXOAS W3
OTPaHWYCHUS Ha BO3PACT YUCHHUKOB.
B wucrouHmke  jomymieHa  ommOKa. B

KOMMEHTapHuM, OTHOCSIIMMCA K AJekcanapy M.,
ckazaHo «M3BecTHBIN JTHOrpad, wHCCIEAOBATENH
OpuTHH ceB. kpas». [lpm sTom pabot y AsekcaHzpa
M. He oTmeueHo, a BOT y Anekces M. oTMedeHO
HECKOIIBKO  paloT, MTOCBSIIICHHBIX ~ CEBEPHBIM
OBLIHMHAM.

a; = (ds, «uccnes. ObUTHH CEB. Kpasi», 1888..-)1

1

JIJis KpaTKOCTH MBI OITyCKaeM ® = «=», KJlacC aTpudyTa —
Ynomunanue, a Tarke onpemenenus J1-o0bekToB —
CTpaHMII, BXOJSIINX B KHUTY-UCTOYHUK.

102

l; = (doc2es, a1, =, 1)

a, = (d,, «aBrop bemomopckue 6putHHB, 1901)
I2=(docass, a1, =, 1)

Hrak, OIIB a; u a; IpOTUBOPEUUBBI:

|3 = (al, a», AND, 001)

@dopmanbHyI0  BO3MOXXHOCTH ~ TOrO, H4YTO H
Anexcarnp M. ObIT «H3BECTHBIM 3THOTpadoM», HO
HE IMyOJIMKOBAJ CBOUX HMCCICAOBAHHMN, MBI OLICHWIN B
1 nporreHT.

ls = (Is, 2, =, 0.01)
|5 = (|4, ri, AND, 099)

Teneps MBI MOXeM c(hOpPMYJIMPOBAaTH HOBOE
BBICKa3bIBaHNE, KOPPEKTHUPYIOLIEe OIINO0YHOE a;

as = (d,, «uccien. ObuIMH ceB. Kpas», 1896..-)
|6 = (|4, az, =, 099)

Ctporo roBOpA, MIpUBEICHHAS 1enoyka
paccyxIeHnH, paBHO Kak u orneparus
HUHTCpIIpETAlluN HUCTOYHHKA HE SABJISIFOTCA
(dhopMaTbEHBIMU. OnHako BO3MOXHOCTb
(hopMaTu30BaHHOM (bukcarym pe3yIbTaToB
MBICTHTEIBHBIX oneparui CYIIECTBCHHO
JUCIUITMHUPYET MCCIICA0OBATENS, & TAKKE TTO3BOJISIET
OCYIIECTBUTHCS HAyYHOW KOMMYHHUKAIMH, YTO
CIY)KHT  3aJlOTOM  B3aUMHOTO  KOHTpOIS |

CIOCOOCTBYET IOBTOPHOMY HCIIOJIb30BAHHUIO JAaHHBIX
HCCIIEJOBAHHS.

5 3aka4denue

B pamkax pamHO#l pabotrer Momens OIIB
IIpeACTaBICHA KOHLETITYaJIbHO. ITpn ee
UCTIONIb30BAaHNH B KOHKPETHOM WH(pOpMannoHHOH
TEXHOJOTUM OHA JIOJDKHA OBITh BBIp@XEHA B
TEpPMHUHAX COOTBETCTBYIOLIETO amllapara, B KauecTBE
KOTOpPOT'O MOTYT BBICTYNaTh KAK COBPEMEHHBIE SI3BIKH
OHTOJIOTHH, TaK U UHCTPYMEHTHI 0a3 TaHHBIX.

Omopa Ha  53bIKM  OHTOJOTMH  MO3BOJUT
opraHm3oBath 0oOMeH uH(popManueir ¢ APYrEMU
MH()OPMAIIMOHHBIMHA CHCTEeMaMH. B 4acTHOCTH, 3TO
MO3BOJIUT WMITIOPTHPOBATh KOHEYHBIE (MM XOTS OBI
CTaOMIIM3MPOBAHHbBIC) JIAHHBIC WCCIICMOBAHUS B
KauecTBe (hakrorpaduyeckoro HHJIEKCa B
oubmorpaduueckyro/apxeorpapuuecKyro
HH()OPMAIUOHHYIO CUCTEMY.

Texuomorus 0a3 JTaHHBIX obeceunT
3p(GEKTUBHOCTh  HAKOIUIGHHS W AHAJIUTHKO-
CHUHTETHUYECKOU 00paboTKH OIIB. OpHako

HAWIy4lero pe3yibTaTa, Kak II0Ka3zaja INPaKTHKa
pa3paboTKW W DKCIUTyaTallid WHCTPYMEHTaIbHOTO
kommiekca @axkrorpad [4], MoxHO  HOOUTHCH,
coyerasi aBTOHOMHBIE METa/IaHHbIE, XpaHUMBbIE B 0a3e
JIAaHHBIX, W BCTPOCHHBIE, Pa3Meyarollfe JOKyMEHT-
uctoyHUK. [lpu 3TOM  mpennonaraercs, — 4TO
UCCIIEIOBAaTEb MMEET CBOI KOIMIO MHCTOYHHKA,
KOTOPYIO OH MOXET  «YHPKaTh»  Pa3sMETKO.
Bsanmusie cBszu mexay OIIB, xpaHumsiMu B 0Oaze

JAHHBIX, M (parMeHTaMH TeKcTa HCTOYHHKA
JOCTUTAIOTCSL  CPEICTBAMHU  THIEPCCBHUIOK. B
JIOKYMEHTaX-UCTOYHHKAX TpaHMIBl  (ParMEeHTOB,



CBSI3aHHBIX C BBICKa3bIBAHWSAMM, XPaHUMBIMH B Gase,
ompenensirorest  mbo  sBHO  (mmst xml w html
¢dopmaroB), nubO 3aKIagKaMH, MPUMEHUMBIMH HE
TOJIBKO B Oq)HCHI)IX JOKYMCEHTax, HO U B JOKYMCHTax
dopmaro  pdf wu djvu. B cBow  ouepens,
THIIEPCCHUTIKAMM  Ha  (OpMy,  IPEACTABIISIONIYIO
KOHKPETHBIH 00BEKT B 0a3ze JaHHBIX, LeJIecO00pa3Ho
OCHACTHTH TEKCT WCTOYHHKOB B TOYKaX €ro
YIIOMUHAHUSA. B cilyyae He  peIakTHPYEMBIX
nokymentoB (pdf wm djvu) Takyio CCBUIKY MOXHO
TIOMECTHTH B KOMMEHTAPHH.

Brrunenss ®IIB u3 WCTOYHUKA, MBI
obecrieunBaeM yZ0OCTBO €ro KOHTPOJIs, aHaln3a,
WHTETrpaly, HO B TO K€ BpEMsl, TE€psSeM KOHTEKCT,
KOTOPBI MOXET OBITh YPE3BBIYAHHO TOJE3CH IS
CO3/IaHus MEJIOCTHOH KapTwHEL. C Apyrod CTOPOHHI,
BO3MOKHOCTh TIOJTyYEHHs ONEPATHBHOMN CIIPaBKHU II0
XOJy YTEHHsI UCTOYHUKA, KaCAIOMIECHCsl €0 TeKyIIero
ydacTKa,  CIIOCOOCTBYeT  TOHHUMAHHIO  TEKCTa.
CpaBHeHHE 00J7aIalONIETO BHYTPEHHHM €IWHCTBOM
JIMHEMHOIO TEKCTa CO CTPYKTYPHOH KapTUHOU
CBSI3aHHBIX OOBCKTOB, B HEM YIOMHHAEMbBIM, JaeT
BO3MOXXHOCTh ~ KaK YTOYHHTh  HMJICHTU(DUKAIHIO
o0bekToB, chopmymupoBars HoBble @IIB, Tak u
rmy0Ke — TOHATh  TOATEKCT,  HEMOIMAIONIMKACS
hopManuzanuu.

IToBTOpHOE OOpaIIeHHe K UCTOYHHUKY (aapecHoe,
u mo3TOMy 3()(EeKTHBHOE), paBHO Kak M IIOBTOPHOE
HCIIOJIb30BAaHUC BBIABJICHHBIX CBe[[eHPIfI,
Ype3BBIYAHHO TMOJIE3HO YK€ HHAWBUAYAIHHOMY
uccienoBaTeno. TeM BakHee 3TH BO3MOKHOCTH ISt
opranmzamuu  uMHGOpManmoHHOro  obmMeHa B
coo01ecTBax, N3yYaroInX HCTOPHIO.
[MpennoxeHuslii B paboTe MeTox (OpMaU3alnU
JAHHBIX MOXKET CIY>KHTh OCHOBOH JJISI CO3JaHUs
MH(QOPMAIMOHHON  TEXHOJIOTHH, CYIIECTBEHHO
MOBBITIAIOMINX YPPEKTUBHOCT PabOTHI KOJUIEKTHBA
HCCIEeIoBaTEIEH.
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Formalization of the Fact-like
Propositions in Specific Historical Studies

Natalia A. Markova

The paper proposes a model of metadata
representation of the fact-like propositions that
specify not only true statements, but suggestions,
hypothesis, incomplete information, the results of
analytic/synthetic ~ processing.  Requirements to
provide efficiency of the specific historical studies are
under consideration. The metadata are considered as
the base of supporting IT.
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prerequisite for discoveries in the 21st century. Data
Intensive Research (DIR) denotes a crosscut of DIS/IT

Moscow
leonidk@synth.ipi.ac.ru dm.kovalev@gmail.com
Abstract
Data intensive sciences (DIS) are being

developed in frame of the new paradigm of
scientific study known as the Fourth paradigm,
emphasizing an  increasing role  of
observational, experimental and computer
simulated data practically in all fields of
scientific study. The principal goal of data
intensive research (DIR) is an extraction
(inference) of knowledge from data.

The intention of this work is to make an
overview of the existing approaches, methods
and infrastructures of the data analysis in DIR
accentuating the role of hypotheses in such
research process and efficient support of
hypothesis formation, evaluation and selection
in course of the natural phenomena modeling
and experiments carrying out. An introduction
into various concepts, methods and tools
intended for effective organization of
hypothesis driven experiments in DIR is
presented in the paper.

1 Hypotheses, theories, models and laws in
data intensive science

Data intensive science (DIS) is being developed in
accordance with the 4th Paradigm [29] of scientific
study (following three previous historical paradigms of
the science development (empirical science, theoretical
science, computational science)) emphasizing that
science as a whole is becoming increasingly dependent
on data as the core source for discovery. Emerging of
the 4th Paradigm is motivated by the huge amounts of
data coming from scientific instruments, sensors,
simulations, as well as from people accumulating data
in Web or social nets. The basic objective of DIS is to
infer knowledge from the integrated data organized in
networked infrastructures (such as warehouses, grids,
clouds). At the same time, “Big Data” movement has
emerged as a recognition of the increased significance
of massive data in various domains. Open access to
large volumes of data therefore becomes a key

Proceedings of the 16th All-Russian Conference "'Digital
Libraries: Advanced Methods and Technologies, Digital
Collections" — RCDL-2014, Dubna, Russia, October
13-16, 2014.
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areas aimed at the creation of effective data analysis
technologies for DIS and other data intensive domains.

Science endeavors to give a meaningful description
of the world of natural phenomena using what are
known as laws, hypotheses and theories. Hypotheses,
theories and laws in their essence have the same
fundamental character (Fig. 1) [48].

LAW THEORY
Which might Which might
become a become a
An Generalizing A Prediction ~ An Explanatory
Hypothesis ﬁ Hypothesis
The Word i i
“Hypothesis”
Could Mean

Fig. 1. Multiple incarnations of hypotheses

A scientific hypothesis is a proposed explanation of
a phenomenon which still has to be rigorously tested. In
contrast, a scientific theory has undergone extensive
testing and is generally accepted to be the accurate
explanation behind an observation. A scientific law is a
proposition, which points out any such orderliness or
regularity in nature, the prevalence of an invariable
association between a particular set of conditions and
particular phenomena. In the exact sciences laws can
often be expressed in the form of mathematical
relationships. Hypotheses explain laws, and well-tested,
corroborated hypotheses become theories (Fig. 1). At
the same time the laws do not cease to be laws, just
because they did not appear first as hypotheses and pass
through the stage of theories.

Though theories and laws are different kinds of
knowledge, actually they represent different forms of
the same knowledge construct. Laws are
generalizations, principles or patterns in nature, and
theories are the explanations of those generalizations.
However, classification expressed at the Fig. 1 is
subjective. [40] provides examples showing that the
differences between laws, hypotheses and theories
consist only in that they stand at different levels in their
claim for acceptance depending on how much empirical
evidence is amassed. Therefore there is no essential
difference between constructs used for expressing
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hypotheses, theories and laws. Important role of
hypotheses in scientific research can scarcely be
overestimated. In the edition of M. Poincaré's book [52]
it is stressed that without hypotheses there is no science.
Thus it is not surprising that so much attention in the
scientific research and the respective publications is
devoted to the methods for hypothesis manipulation in
experimenting and modeling of various phenomena
applying the means of informatics. The idea that the
new approaches are needed that can address both data
driven and hypothesis driven sciences runs all through

this paper.  Such symbiosis alongside with the
hypothesis-driven  tradition of science  (“‘first
hypothesize-then-experiment’”) might cause wide

application of another one that is typified by ““first
experiment-then-hypothesize’” mode of research. Often
the “first experiment” ordering in DIS is motivated by
the necessity of analysis of the existing massive data to
generate a hypothesis.

Abduction —, Genf(llr_z::;;:ltlon

Induction Deduction

Evidence (Facts)
Fig. 2 Enhanced knowledge production diagram

In the course of our study paying attention to the
issue of inductive and deductive reasoning in hypothesis
driven sciences will be emphasized. On Fig. 2 such
ways of knowledge production are shown [48].
“Generalization” here means any subset of hypotheses,
theories and laws and “Evidence” is any subset of all
facts accumulated in a specific DIS.

All researchers collect and interpret empirical
evidence through the process called induction. This is a
technique by which individual pieces of evidence are
collected and examined until a law is discovered or a
theory is invented. Frances Bacon first formalized
induction [4]. The method of (naive) induction (Fig. 2)
he suggested is in part the principal way by which
humans traditionally have produced generalizations that
permit predictions. The problem with induction is that it
is both impossible to collect all observations pertaining
to a given situation in all time — past, present and future.

The formulation of a new law begins through
induction as facts are heaped upon other relevant facts.
Deduction is useful in checking the validity of a law.
The Fig. 2 shows that a valid law would permit the
accurate prediction of facts not yet known. Also an
abduction [49] is the process of validating a given
hypothesis  through  reasoning by  successive
approximation. Under this principle, an explanation is
valid if it is the best possible explanation of a set of
known data. Abductive validation is common practice
in hypothesis formation in science. Hypothesis related
logic reasoning issues are considered in more details in
section 3.
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In [52] the useful hypotheses of science are
considered to be of two kinds:

1. The hypotheses which are
valuable precisely because they are either verifiable or
else refutable through a definite appeal to the tests
furnished by experience;

2. The hypotheses which, despite the fact that
experience suggests them, are valuable despite, or
even because, of the fact that experience
can neither confirm nor refute them.

Aspects of science which are determined by the use
of the hypotheses of the second kind are considered in
the M. Poincaré's book [52] as “constituting an essential
human way of viewing nature, an interpretation rather
than a portrayal or a prediction of the objective facts of
nature, an adjustment of our conceptions of things to the
internal needs of our intelligence”. According to M.
Poincaré's discussion, the central problem of the logic
of science becomes the problem of the relation between
the two fundamentally distinct kinds of hypotheses, i.e.,
between those which cannot be verified or refuted
through experience, and those which can be empirically
tested.

The analysis in this paper will be focused mostly on
the modeling of hypotheses of the first kind, leaving
issues of analysis the relations between such two kinds
of hypotheses to further study.

The rest of the paper is organized as follows.
Section 2 discusses the basic concepts defining the role
of hypotheses in the formation of scientific knowledge
and the respective organization of the scientific
experiments. Approaches for hypothesis formulation,
logical reasoning, hypothesis modeling and testing are
briefly introduced in Section 3. In Section 4 a general
overview of the basic facilities provided by informatics
for the hypothesis driven experimentation scenarios,
including conceptual modeling, simulations, statistics
and machine learning methods is given. Into Section 5
several examples of organization of hypothesis driven
scientific experiments are included. Conclusion
summarizes the discussion.

2 Role of hypotheses in scientific
experiments: basic principles

Normally, scientific hypotheses have the form of a
mathematical model. Sometimes one can also formulate
them as existential statements, stating that some
particular instance of the phenomenon under
examination has some characteristic and causal
explanations, which have the general form of universal
statements, stating that every instance of the
phenomenon has a particular characteristic (e.g., for
all x, if x is a swan, then x is white). Scientific
hypothesis considered as a declarative statement
identifies the predicted relationship (associative or
causal) between two or more variables (independent and
dependent). In causal relationship a change caused by
the independent variable is predicted in the dependent
variable. Variables are more commonly related in non-
causal (associative) way [25].
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In experimental studies the researcher manipulates
the independent variable. The dependent variable is
often referred to as consequence or the presumed effect
that varies with a change of the independent variable.
The dependent variable is not manipulated. It is
observed and assumed to vary with changes in the
independent variable. Predictions are made from the
independent variable to the dependent variable. It is the
dependent variable that the researcher is interested in
understanding, explaining or predicting [25].

In case when a possible correlation or similar
relation between variables is investigated (such as, e.g.,
whether a proposed medication is effective in treating a
disease, that is, at least to some extent and for some
patients), a few cases in which the tested remedy shows
no effect do not falsify the hypothesis. Instead,
statistical tests are used to determine how likely it is that
the overall effect would be observed if no real relation
as hypothesized exists. If that likelihood is sufficiently
small, the existence of a relation may be assumed. In
statistical hypothesis testing two hypotheses are
compared, which are called the null hypothesis and the
alternative hypothesis. The null hypothesis states that
there is no relationship between the phenomena
(variables) whose relation is under investigation, or at
least not of the form given by the alternative hypothesis.
The alternative hypothesis, as the name suggests, is the
alternative to the null hypothesis: it states that there is
some kind of relation.

Alternative hypotheses are generally used more
often than null hypotheses because they are more
desirable to state the researcher’s expectations. But in
any study that involves statistical analysis the
underlying null hypothesis is usually assumed [25]. It is
important, that the conclusion “do not reject the null
hypothesis” does not necessarily mean that the null
hypothesis is true. It suggests that there is not sufficient
evidence against the null hypothesis in favor of the
alternative hypothesis. Rejecting the null hypothesis
suggests that the alternative hypothesis may be true.

Any useful hypothesis will enable predictions by
reasoning (including deductive reasoning). It might
predict the outcome of an experiment in a laboratory
setting or the observation of a phenomenon in nature.
The prediction may also invoke statistics assuming that
a hypothesis must be falsifiable [53], and that one
cannot regard a proposition or theory as scientific if it
does not admit the possibility of being shown false. The
way to demarcate between hypotheses is to call
scientific those for which we can specify (beforehand)
one or more potential falsifiers as the respective
experiments. Falsification was supposed to proceed
deductively instead of inductively.

Other philosophers of science have rejected the
criterion of falsifiability or supplemented it with other
criteria, such as verifiability (only statements about the
world that are empirically confirmable or logically
necessary are cognitively meaningful). They claim that
science proceeds by "induction"— that is, by finding
confirming instances of a conjecture. Popper treated
confirmation as never certain [53]. However, a
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falsification can be sudden and definitive. Einstein said:
“No amount of experimentation can ever prove me
right; a single experiment can prove me wrong”. To
scientists and philosophers outside the Popperian belief
[53], science operates mainly by induction
(confirmation), and also and less often by
disconfirmation (falsification). Its language is almost
always one of induction. For this survey both
philosophical treatment of hypotheses are acceptable.
Sometimes such way of reasoning is called the
hypothetico-deductive  method. According to it
scientific inquiry proceeds by formulating a hypothesis
in a form that could conceivably be falsified by a test on
observable data. A test that could and does run contrary
to predictions of the hypothesis is taken as a
falsification of the hypothesis. A test that could but does
not run contrary to the hypothesis corroborates the
theory.

A scientific method involves experiment, to test the
ability of some hypothesis to adequately answer the
question under investigation. A prediction enabled by
hypothesis suggests a test (observation or experiment)
for the hypothesis thus becoming testable. If a
hypothesis does not generate any observational tests,
there is nothing that a scientist can do with it.

For example, not testable hypothesis: "Our universe
is surrounded by another, larger universe, with which
we can have absolutely no contact”; not verifiable
(though testable) hypothesis: "There are other inhabited
planets in the universe"; scientific hypothesis (both
testable and verifiable): "Any two objects dropped from
the same height above the surface of the earth will hit
the ground at the same time, as long as air resistance
is not a factor" (http://www.batesville.k12.in.us/physics/
phynet/aboutscience/hypotheses.html).

A problem (research question) should be formulated
as an issue of what relation exists between two or more
variables. The problem statement should be such as to
imply possibilities of empirical testing otherwise this
will not be a scientific problem. Problems and
hypotheses being generalized relational statements
enable to deduce specific empirical manifestations
implied by the problem and hypotheses. In this process
hypotheses can be deduced from theory and from other
hypotheses. A problem cannot be scientifically solved
unless it is reduced to hypothesis form, because a
problem is not directly testable [37].

Most formal hypotheses connect concepts by
specifying the expected relationships between
propositions. When a set of hypotheses are grouped
together they become a type of conceptual framework.
When a conceptual framework is complex and
incorporates causality or explanation it is generally
referred to as a theory [28]. In general, hypotheses have
to reflect the multivariate complexity of the reality. A
scientific theory summarizes a hypothesis or a group of
hypotheses that have been supported with repeated
testing. A theory is valid as long as there is no evidence
to dispute it. Scientific paradigm explains the working
set of theories under which science operates.



Elements of hypothesis-driven research and their
relationships are shown on Fig.3 [23, 57]. The
hypothesis triangle relations, explains, formulates,
represents are functional in the scientist's final decision in
adopting a particular model m1 to formulate a hypothesis
h1, which is meant to explain phenomenon p1.

B 5,
@)@ 7777777777 e @

Ise:dataUsed
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Fig. 3. Elements of hypothesis-driven research

In [23] the lattice structure for hypothesis
interconnection is proposed as shown on Fig.4. A
hypothesis lattice is formed by considering a set of
hypotheses equipped with wasDerivedFrom as a strict
order < (from the bottom to the top). Hypotheses
directly derived from exactly one hypothesis are atomic,
while those directly derived from at least two
hypotheses are complex.

hasAspect

) T

Weak Galaxy Earth special location
lensing

clustering
\/

Dark Energy Non uniform universe

-

Fig. 4. A lattice theoretic representation for hypothesis
relationship

The hypothesis lattice is unfolded into model and
phenomena isomorphic lattices according to the
hypothesis triangle (Fig.3) [23]. The lattices are
isomorphic if one takes subsets of M (Model), H
(Hypotheses) and P (Phenomenon) such that formulates,
explains and represents are both one-to-one and onto
mappings (i.e., bijections), seen as structure-preserving
mappings (morphisms). Example of the isomorphic
lattice is shown on the Fig. 5 [23]. This particular lattice
corresponds to the case in  Computational
Hemodynamics considered in [23]. Here model ml
formulates hypothesis hl, which explains phenomenon
pl. Similarly, m2 formulates h2, which explains p2, and
so on. Properties of the hypothesis lattices and
operations over them are considered in [24].
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Fig. 5. Hypothesis lattice unfolded into model and phenomenon isomorphic lattice



Models are one of the principal instruments of
modern science. Models can perform two fundamentally
different representational functions: a model can be a
representation of a selected part of the world, or a model
can represent a theory in the sense that it interprets the
laws and hypotheses of that theory.

Here we consider scientific models to be
representations in both senses at the same time. One of
the most perplexing questions in connection with
models is how they relate to theories. In this respect
models can be considered as a complement to theories,
as preliminary theories, can be used as substitutions of
theories when the latter are too complicated to handle.
Learning about the model is done through experiments,
thought experiments and simulation. Given a set of
parameters, a model can generate expectations about
how the system will behave in a particular situation. A
model and the hypotheses it is based upon are supported
when the model generates expectations that match the
behavior of its real-world counterpart.

A law generalizes a body of observations. Generally,
a law represents a group of related undisputable
hypotheses using a handful of fundamental concepts and
equations to define the rules governing a set of
phenomena. A law does not attempt to explain why
something happens — it simply states that it does.

Facilities for support of the hypothesis-driven
experimentation will be discussed in the remaining
sections.

3 Hypothesis manipulation in scientific
experiments

3.1 Hypothesis generation

Researchers that support rationality of scientific
discovery presented several methods for hypothesis
generation, including discovery as abduction, induction,
anomaly detection, heuristics programming and use of
analogies [73].

Discovery as abduction characterizes reasoning
processes that take place before a new hypothesis is
justified. The abductive model of reasoning that leads to
plausible hypotheses formulation is conceptualized as
an inference beginning with data. According to [50] an
abduction happens as follows: 1) Some phenomena p1,
p2, p3, ... are encountered for which there is no or little
explanation; 2) However, pl, p2, p3, ... would not be
surprising if a hypothesis H were added. They would
certainly follow from something like H and would be
explained by it; 3) Therefore there is good reason for
elaborating an hypothesis H — for proposing it as a
possible hypothesis from which the assumption p1, p2,
p3, ... might follow. The abductive model of reasoning
is primarily a process of explaining anomalies or
surprising phenomena [63]. The scientists' reasoning
proceeds abductively from an anomaly to an
explanatory hypothesis in light of which the phenomena
would no longer be surprising. There can be several
different hypotheses that can serve as the explanations
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for phenomena, so additionally some criteria for
choosing among different hypotheses are required.

One way to implement abductive model of reasoning
is the abductive logic programming [36]. Hypothesis
generation in abduction logical framework is organized
as follows. During the experiment, some new
observations are encountered. Let B represents the
background knowledge; O is the set of facts that
represents observations. Both B and O are logic
programs (set of rules in some rule language). In
addition, I" stands for a set of literals representing the set
of abducibles, which are candidate assumptions to be
added to B for explaining O. Given B, O and I, the
hypothesis-generation problem is to find a set H of
literals (called a hypothesis) such that: 1) B and H entail
O, 2) B and H is consistent, and 3) H is some subset of
I". If all conditions are met then H is an explanation of
O (with respect to B and 7). Examples of abductive
logic programming systems include ACLP [35], A-
system [71], ABDUAL [2] and ProLogICA [59].
Abductive logic programming can also be implemented
by means of Answer Set Programming systems, e.g. by
the DLV system [14].

The example abductive logic program in ProLogICA
describes a simple model of the lactose metabolism of
the bacterium E.Coli [59]. The background knowledge
B describes that E. coli can feed on the sugar lactose if it
makes two enzymes permease and galactosidase. Like
all enzymes (E), these are made if they are coded by a
gene (G) that is expressed. These enzymes are coded by
two genes (lac(y) and lac(z)) in cluster of genes (lac(X))
called an operon that is expressed when the amounts
(amt) of glucose are low and lactose are high or when
they are both at medium level. The abducibles, I,
declare all ground instances of the predicates "amount"
as assumable. This reflects the fact that in the model it is
not known what are the amounts at any time of the
various substances. This is incomplete information that
we want to find out in each problem case that we are
examining. The integrity constraints state that the
amount of a substance (S) can only take one value.

## Background Knowledge (B)

feed(lactose): -

make(permease) ,make(galactosidase).
make(Enzyme):- code(Gene,Enzyme),express(Gene).
express(lac(X)):-
amount(glucose, low) ,amount(lactose,hi).
express(lac(X)):-

amount(glucose,medium) ,amount(lactose,medium).
code(lac(y),permease).
code(lac(z),galactosidase).

temperature(low) :-amount(glucose, low) .

false :- amount(S,V1), amount(S,V2), V1 I= V2.

## Abducibles (1)
abducible_predicate(amount).

## Observation (0)
feed(lactose).

This goal generates two possible hypotheses:
{amount(lactose,hi), amount(glucose, low)}
{amount(lactose,medium) ,amount(glucose,medium)}

Just a couple of another examples of real rule-based
systems, where abductive logic programming is used.



Robot Scientist (see 4.4) abductively hypothesizes new
facts about the yeast functional biology by inferring
what is missing from a model [38]. In [68], both
abduction and induction are used to formulate
hypotheses about inhibition in metabolic pathways.
Augmenting background knowledge is done with
abduction, after that induction is used for learning
general rules. In [33] authors use SOLAR reasoning
system to abductively generate hypotheses about the
inhibitory effects of toxins on the rat metabolisms.

The process of discovery is deeply connected also
with the search of anomalies. There are a lot of methods
and algorithms to discover anomalies. Anomaly
detection is an important research problem in data
mining that aims to find objects that are considerably
dissimilar, exceptional and inconsistent with respect to
the majority data in an input database [6].

Analogies play several roles in science. Not only do
they contribute to discovery but they also play a role in
the development and evaluation of scientific theories
(new hypotheses) by analogical reasoning.

3.2 Hypothesis evaluation

Being testable and falsifiable, a scientific hypothesis
provides a solid basis to its further modeling and testing.
There are several ways to do it, including the use of
statistics, machine learning and logic reasoning
techniques.

3.2.1 Statistical testing of hypotheses

The classical (frequentist) and Bayesian statistic
approaches are applicable for hypothesis testing and
selection. Brief summary of the basic differences
between these approaches are as follows [34].

Classical (frequentist) statistics is based on the
following beliefs:

— Probabilities refer to relative frequencies of
events. They are objective properties of the real world;

— Parameters of hypotheses (models) are fixed,
unknown constants. Because they are not fluctuating,
probability  statements  about  parameters are
meaningless;

— Statistical procedures should have well-defined
long-run frequency properties.

In contrast, Bayesian approach takes the following
assumptions:

— Probability describes the degree of subjective
belief, not the limiting frequency. Probability statements
can be made about things other than data, including
hypotheses (models) themselves as well as their
parameters;

Inferences about a parameter are made by
producing its probability distribution — this distribution
quantifies the uncertainty of our knowledge about that
parameter. Various point estimates, such as expectation
value, may then be readily extracted from this
distribution.

The Bayesian interpretation of probability can be
seen as an extension of propositional logic that enables
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reasoning with hypotheses, i.e., the propositions whose
truth or falsity is uncertain.

Bayesian probability belongs to the category of
evidential probabilities; to evaluate the probability of a
hypothesis, the Bayesian probabilist specifies some
prior probability, which is then updated in the light of
new, relevant data (evidence) [64]. The Bayesian
interpretation provides a standard set of procedures and
formulae to perform this calculation.

Hypothesis testing in classical statistic style. After
null and alternative hypotheses are stated, some
statistical assumptions about data samples should be
done, e.g. assumptions about statistical independence or
distributions of observations. Failing to provide correct
assumptions leads to the invalid test results.

A common problem in classical statistics is to ask
whether a given sample is consistent with some
hypothesis. For example, we might be interested in
whether a measured value x;, or the whole set {x;}, is
consistent with being drawn from a Gaussian
distribution N(u,0). Here N(u,0) is our null hypothesis.

It is always assumed that we know how to compute
the probability of a given outcome from the null
hypothesis:  for example, given the cumulative
distribution function, 0 < Hy(X) < 1, the probability that
we would get a value at least as large as x; is
p(x>x;)=1 — Ho(x), and is called the p-value.
Typically, a threshold p value is adopted, called the
significance level o, and the null hypothesis is rejected
when p<a (e.g., if «=0.05 and p <0.05, the null
hypothesis is rejected at a 0.05 significance level). If we
fail to reject a hypothesis, it does not mean that we
proved its correctness because it may be that our sample
is simply not large enough to detect an effect.

When performing these tests, we can meet with two
types of errors, which statisticians call Type | and Type
Il errors. Type | errors are cases when the null
hypothesis is true but incorrectly rejected. In the context
of source detection, these errors represent spurious
sources, or more generally, false positives (with respect
to the alternative hypothesis). The false-positive
probability when testing a single datum is limited by the
adopted significance level «. Cases when the null
hypothesis is false, but it is not rejected are called
Type Il errors (missed sources, or false negatives (again,
with respect to the alternative hypothesis)). The false-
negative probability when testing a single datum is
usually called g, and is related to the power of « test as
(1 - p). Hypothesis testing is intimately related to
comparisons of distributions.

As the significance level « is decreased (the
criterion for rejecting the null hypothesis becomes more
conservative), the number of false positives decreases
and the number of false negatives increases. Therefore,
there is a trade-off to be made to find an optimal value
of a, which depends on the relative importance of false
negatives and positives in a particular problem. Both the
acceptance of false hypotheses and the rejection of true
ones are errors that scientists should try to avoid. There
is discussion as to what states of affairs is less desirable;



many people think that the acceptance of a false
hypothesis is always worse than failure to accept a true
one and that science should in the first place try to avoid
the former kind of error.

When many instances of hypothesis testing are
performed, a process called multiple hypothesis testing, the
fraction of false positives can significantly exceed the
value of a. The fraction of false positives depends not only
on « and the number of data points, but also on the number
of true positives (the latter is proportional to the number of
instances when an alternative hypothesis is true).

Depending on data type (discrete vs. continuous
random variables) and what we can assume (or not)
about the underlying distributions, and the specific
question we ask, we can use different statistical tests.
The underlying idea of statistical tests is to use data to
compute an appropriate statistic, and then compare the
resulting data-based value to its expected distribution.
The expected distribution is evaluated by assuming that
the null hypothesis is true. When this expected
distribution implies that the data-based value is unlikely
to have arisen from it by chance (i.e., the corresponding
p value is small), the null hypothesis is rejected with
some threshold probability «, typically 0.05 or 0.01
(p < @). Note again that p > « does not mean that the
hypothesis is proven to be correct.

The number of various statistical tests in the
literature is overwhelming and their applicability is
often hard to decide (see [19, 31] for variety of
statistical methods in SPSS). When the distributions are
not known, tests are called nonparametric, or
distribution-free tests. The most popular nonparametric
test is the Kolmogorov—Smirnov (K-S) test, which
compares the cumulative distribution function, F (x), for
two samples, {x;; },i=1,..,Nyand {xx },i=1, ..., N,
The K-S test is not the only option for nonparametric
comparison of distributions. The Cramér-von Mises
criterion, the Watson test, and the Anderson-Darling
test are similar in spirit to the K-S test, but consider
somewhat different statistics. The Mann-Whitney—
Wilcoxon test (or the Wilcoxon rank-sum test) is a
nonparametric test for testing whether two data sets are
drawn from distributions with different location
parameters (if these distributions are known to be
Gaussian, the standard classical test is called the t test).
A few standard statistical tests can be used when we
know, or can assume, that both h(x) and f(x) are
Gaussian distributions (e.g., the Anderson-Darling test,
the Shapiro-Wilk test) [34]. More on statistical tests can
be found in [19, 31, 32, 34].

Hypothesis (model) selection and testing in
Bayesian style. The Bayesian approach can be thought
of as formalizing the process of continually refining our
state of knowledge about the world, beginning with no
data (as encoded by the prior), then updating that by
multiplying in the likelihood once the data are observed
to obtain the posterior. When more data are taken, then
the posterior based on the first data set can be used as
the prior for the second analysis. Indeed, the data sets
can be different.
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The question often arises as to which is the ‘best’
model (hypothesis) to use; ‘model selection’ is a
technique that can be used when we wish to
discriminate between competing models (hypotheses)
and identify the best model (hypothesis) in a set, {M;,
.., M}, given the data.

We need to remind the basic notation. The Bayes
theorem can be applied to calculate the posterior
probability p(Mld) for each model (or hypothesis) M;
representing our state of knowledge about the truth of
the model (hypothesis) in the light of the data d as
follows:

p(Mjld) = p(dIM;) p(M;) / p(d),

where p(M;) is the prior belief in the model (hypothesis)
that represents our state of knowledge (or ignorance)
about the truth of the model (hypothesis) before we
have analyzed the current data, p(d|M;) is the model
(hypothesis) likelihood (represents the probability that
some data are produced under the assumption of this
model) and p(d) is a normalization constant given by:

p(d) = D> P(A[M)p(M;).

The relative ‘goodness’ of models is given by a
comparison of their posterior probabilities, so to
compare two models M, and M,, we look at the ratio of
the model posterior probabilities:

P(M[d) / p(Meld) = p(dIMa) p(Ma) / p(dIMs) p(Mp).
The Bayes factor, By, can be computed as the ratio
of the model likelihoods:
Bab = p(dIMa) / p(d|Mp).
Empirical scale for evaluating the strength of

evidence from the Bayes factor Bj; between two models
is shown in Tabl. 1 [45].

Tabl. 1. Strength of evidence for Bayes factor Bj;
for two models

[In Bjj| Odds Strength of evidence
<10 <3:1 Inconclusive
1.0 ~3:1 Weak evidence
2.5 ~12:1 Moderate evidence
5.0 ~150:1 | Strong evidence

The Bayes factor gives a measure of the ‘goodness’
of a model, regardless of the prior belief about the
model; the higher the Bayes factor, the better the model
is. In many cases, the prior belief in each model in the
set of proposed models will be equal, so the Bayes
factor will be equivalent to the ratio of the posterior
probabilities of the models. The ‘best’” model in the
Bayesian sense is the one which gives the best fit to the
data with the smallest parameter space.

A special case of model (hypothesis) selection is
Bayesian hypothesis testing [34, 62]. Taking M1 to be
the “null” hypothesis, we can ask whether the data
supports the alternative hypothesis M2, i.e., whether we
can reject the null hypothesis. Taking equal priors
p(My) = p(M,), the odds ratio is

B21 = p(d|My) / p(d|M).



The inability to reject M; in the absence of an
alternative hypothesis is very different from the
hypothesis testing procedure in classical statistics. The
latter procedure rejects the null hypothesis if it does not
provide a good description of the data, that is, when it is
very unlikely that the given data could have been
generated as prescribed by the null hypothesis. In
contrast, the Bayesian approach is based on the
posterior rather than on the data likelihood, and cannot
reject a hypothesis if there are no alternative
explanations for observed data [34].

Comparing classical and Bayesian approaches [34],
it is rare for a mission-critical analysis be done in the
“fully Bayesian” manner, i.e., without the use of the
frequentist tools at the various stages. Philosophy and
beauty aside, the reliability and efficiency of the
underlying computations required by the Bayesian
framework are the main practical issues. A central
technical issue at the heart of this is that it is much
easier to do optimization (reliably and efficiently) in
high dimensions than it is to do integration in high
dimensions. Thus the usable machine learning methods,
while there are ongoing efforts to adapt them to
Bayesian framework, are almost all rooted in frequentist
methods.

Most users of Bayesian estimation methods, in
practice, are likely to use a mix of Bayesian and
frequentist tools. The reverse is also true—frequentist
data analysts, even if they stay formally within the
frequentist framework, are often influenced by
“Bayesian thinking,” referring to “priors” and
“posteriors.” The most advisable position is probably to
know both paradigms well, in order to make informed
judgments about which tools to apply in which
situations [34]. More details on Bayesian style of
hypothesis testing can be found in [34, 62, 64].

3.2.2 Logic-based hypothesis testing

According to the hypothetico-deductive approach
the hypotheses are tested by deducing predictions or
other empirical consequences from general theories. If
these predictions are verified by experiments, this
supports the hypothesis. It should be noted that not
anything that is logically entailed by a hypothesis can be
confirmed by a proper test for it. The relation between
hypothesis and evidence is often empirica | rather than
logical. A clean deduction of empirical consequences
from a hypothesis, as it may sometimes exist in physics,
is practically inapplicable in biology. Thus, entailment
of the evidence by hypotheses under test is neither
sufficient nor necessary for a good test. Inference to the
best explanation is usually construed as a form of
inductive inference (see abduction in 3.1) where a
hypothesis’ explanatory credentials are taken to indicate
its truth [72].

An inductive logic is a system of evidential support
that extends deductive logic to less-than-certain
inferences. For valid deductive arguments the
premises logically entail the conclusion, where the
entailment means that the truth of the premises provides
a guarantee of the truth of the conclusion. Similarly, in
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a good inductive argument the premises should provide
some degree of support for the conclusion, where such
support means that the truth of the premises indicates
with some degree of strength that the conclusion is true.
If the logic of good inductive arguments is to be of any
real value, the measure of support it articulates should
meet the Criterion of Adequacy (CoA): as evidence
accumulates, the degree to which the collection of true
evidence statements comes to support a hypothesis, as
measured by the logic, should tend to indicate that the
hypotheses are probably false or probably true. In [27]
the extent to which a kind of logic based on the Bayes
theorem can estimate how the implications of
hypotheses about evidence claims influences the degree
to which hypotheses are supported is discussed in detail.
In particular, it is shown how such a logic may be
applied to satisfy the CoA: as evidence accumulates,
false hypotheses will very probably come to have
evidential support values (as measured by their
posterior probabilities) that approach 0; and as this
happens, a true hypothesis will very probably acquire
evidential support values (measured by their posterior
probabilities) that approach 1.

3.2.3 Parameter estimation

Models (hypotheses) are typically described by
parameters # whose values are to be estimated from
data. We describe this process according to [34]. For a
particular model M and prior information I we get:

p(M, 6/d, 1) = p(dIM, 6, 1) p(M, 4]1) / p(d|l)

The result p(M, 6|d, 1) is called the posterior
probability density function (pdf) for model M and
parameters @, given data d and other prior information I.
This term is a (k + 1)-dimensional pdf in the space
spanned by k model parameters and the model M. The
term p(d|M, @, 1) is the likelihood of data given some
model M and some fixed values of parameters @
describing it, and all other prior information 1. The term
p(M, @|1) is the a priori joint probability for model M
and its parameters @ in the absence of any of the data
used to compute likelihood, and is often simply called
the prior.

In the Bayesian formalism, p(M, @|d, I) corresponds
to the state of our knowledge (i.e., belief) about a model
and its parameters, given data d. To simplify the
notation, M(8) will be substituted by M whenever the
absence of explicit dependence on @ is not confusing. A
completely Bayesian data analysis has the following
conceptual steps:

1. Formulation of the data likelihood p(d|M, I).

2. Choice of the prior p(g|M,l), which incorporates
all other knowledge that might exist, but is not used
when  computing the likelihood (e.g., prior
measurements of the same type, different
measurements, or simply an uninformative prior).
Several methods for constructing "objective" priors
have been proposed. One of them is the principle of
maximum entropy for assigning uninformative priors by
maximizing the entropy over a suitable set of pdfs,
finding the distribution that is least informative (given



the constraints). Entropy maximization with no testable
information takes place under a single constraint: the
sum of the probabilities must be one. Under this
constraint, the maximum entropy for a discrete
probability distribution is given by the uniform
distribution.

3. Determination of the posterior p(M|d, 1), using
Bayes theorem above. In practice, this step can be
computationally intensive for complex
multidimensional problems.

4. The search for the best model M parameters,
which maximizes p(M|d, 1), yielding the maximum a
posteriori (MAP) estimate. This point estimate is the
natural analog to the maximum likelihood estimate
(MLE) from classical statistics.

5. Quantification of uncertainty in parameter
estimates, via credible regions. As in MLE, such an
estimate can be obtained analytically by doing
mathematical derivations specific to the chosen model.
Also as in MLE, various numerical techniques can be
used to simulate samples from the posterior. This can be
viewed as an analogy to the frequentist approach, which
can simulate draws of samples from the true underlying
distribution of the data. In both cases, various
descriptive statistics can then be computed on such
samples to examine the uncertainties surrounding the
data and estimators of model parameters based on that
data.

6. Hypothesis testing as needed to make other
conclusions about the model (hypothesis) or parameter
estimates.

3.3 Algorithmic generation and evaluation
of hypotheses

Two cultures of data analysis (formulaic modeling*
and algorithmic modeling) distinguished here in
accordance with [10] can be applied to the hypothesis
extraction and generation based on data.

Formulaic modeling is a process for estimating the
relationships among variables. It includes many
techniques for modeling and analyzing several
variables, when the focus is on the formulae y = f(x)
that give a relation specifying a vector of dependent
variables y in terms of a vector of independent variables
X. In a statistics experiment (based on various regression
techniques) the dependent variable defines the event
studied and is expected to change whenever the
independent variable (predictor variables, extraneous
variables) is altered. Such methods as linear regression,
logistic regression, multiple regression are well-known
examples of the representatives of this modeling
approach.

In the algorithmic modeling culture the approach is
to find an algorithm that operates on x to predict the
responses y. What is observed is a set of x’s that go in
and a subsequent set of y’s that come out. Predictive

Yin [10] instead of “formulaic modeling” the term “data
modeling” is used that looks misleading in the computer
science context.
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accuracy and properties of the algorithms (such as, e.g.,
their convergence if they are iterative) are the issues to
be investigated. Machine learning algorithms focus on
prediction, based on known properties learned from the
training data. Such machine learning algorithms as
decision tree, association rule, neural networks, support
vector machines as well as other techniques of learning
in Bayesian and probabilistic models [5, 26] are
examples of the methods that belong to this second
culture.

The models that best emulate the nature in terms of
predictive accuracy are also the most complex and
inscrutable. Nature forms the outputs y from the inputs x
by means of a black box with complex and unknown
interior. Current accurate prediction methods are also
complex black boxes (such as neural nets, forests,
support vectors). So we are facing two black boxes,
where ours seems only slightly less inscrutable than
nature’s [10]. In a choice between accuracy and
interpretability, in applications people sometimes prefer
interpretability.

However, the goal of a model is not interpretability
(a way of getting information), but getting useful,
accurate information about the relation between the
response and predictor variables. It is stated in [10] that
algorithmic models can give better predictive accuracy
than formulaic models, providing also better
information about the underlying mechanism. And
actually this is what the goal of statistical analysis is.
The researchers should be focused on solving the
problems instead of asking what regression model they
can create.

An objection to this idea (expressed by Cox) is that
prediction without some understanding of underlying
process and linking with other sources of information
becomes more and more tentative. Due to that it is
suggested to construct the stochastic calculation models
that summarize the understanding of the phenomena
under study. One of the objectives of such approach
might be an understanding and test of hypotheses about
underlying process. Given the relatively small sample
size following such direction could be productive. But
data characteristics are rapidly changing. In many of the
most interesting current problems, the idea of starting
with a formal model is not tenable. The methods used in
statistics for small sample sizes and a small number of
variables are not applicable. Data analytics need to be
more pragmatic. Given a statistical problem, find a good
solution, whether it is a formulaic model, an algorithmic
model or a Bayesian model or a completely different
approach.

In the context of the hypothesis driven analysis we
should pay attention to the question how far can we go
applying the algorithmic modeling for hypothesis
generation and testing. Various approaches to machine
learning use related to hypothesis formation and
selection can be found in [5, 10, 34].

Besides machine learning, an interesting example of
algorithmic generation of hypotheses can be found in
the IBM Watson project [18] where the symbiosis of the
general-purpose reusable natural language processing



(NLP) and knowledge representation and reasoning
(KRR) technologies (under the name DeepQA) is
exploited for answering arbitrary questions over the
existing natural language documents as well as
structured data resources. Hypothesis generation takes
the results of question analysis and produces candidate
answers by searching the available data sources and
extracting answer-sized snippets from the search results.
Each candidate answer plugged back into the question is
considered a hypothesis, which the system has to prove
correct with some degree of confidence. After merging,
the system must rank the hypotheses and estimate
confidence based on their merged scores. A machine-
learning approach adopted is based on running the
system over a set of training questions with known
answers and training a model based on the scores. An
important consideration in dealing with NLP-based
scorers is that the features they produce may be quite
sparse, and so accurate confidence estimation requires
the application of confidence-weighted learning
techniques [18] — a new class of online learning
methods that maintain a probabilistic measure of
confidence in each parameter. It is important to note that
instead of statistics based hypothesis testing, contextual
evaluation of a wide range of loosely coupled
probabilistic question and semantic based content
analytics is applied for scoring different questions
(hypotheses) and content interpretations. Training
different models on different portions of the data in
parallel and combining the learned classifiers into a
single classifier allows to make the process applicable to
the large collections of data. More details on that can be
found in [17, 18] as well as in other Watson project
related publications.

3.4 Bayesian motivation for discovery

One way for discriminating between competing
models of some phenomenon is to use Bayesian model
selection approach (3.2.1), the Bayesian evidences for
each of the proposed models (hypotheses) can be
computed and the models can then be ranked by their
Bayesian evidence. This is a good method for
identifying which is the best model in a given set of
models, but it gives no indication of the absolute
goodness of the model. Bayesian model selection says
nothing about the overall quality of the set of models
(hypotheses) as a whole —the best model in the set may
merely be the best of in a set of poor models. Knowing
that the best model in the current set of models is not
particularly good model would provide motivation to
search for a better model, and hence may lead to model
discovery.

One way of assigning some measure of the absolute
goodness of a model is to use the concept of Bayesian
doubt, first introduced by [67]. Bayesian doubt works
by comparing all the known models in a set with an
idealized model, which acts as a benchmark model.

An application of the Bayesian doubt method for the
cosmological model building is given in [44, 45]. One
of the most important questions in cosmology is to
identify the fundamental model underpinning the vast
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amount of observations nowadays available. The so-
called ‘cosmological concordance model’ is based on
the cosmological principle (i.e. the Universe is isotropic
and homogeneous, at least on large enough scales) and
on the hot big bang scenario, complemented by an
inflationary epoch. This remarkably simple model is
able to explain with only half a dozen free parameter
observations spanning a huge range of time and length-
scales. Since both a cold dark matter (CDM) and a
cosmological constant (A) component are required to fit
the data, the concordance model is often referred to as
‘the ACDM model’.

Several different types of explanation are possible
for the apparent late time acceleration of the Universe,
including different classes of dark energy model such as
ACDM, wCDM; theories of modified gravity; void
models or the back reaction [45]. The methodology of
Bayesian doubt which gives an absolute measure of the
degree of goodness of a model has been applied to the
issue of whether the ACDM model should be doubted.

The methodology of Bayesian doubt dictates that an
unknown idealized model X should be introduced
against which the other models may be compared.
Following [67], ‘doubt’ may be defined as the posterior
probability of the unknown model:

D = p(X|d) = p(d[X) p(X) / p(d).

Here p(X) is the prior doubt, i.e. the prior on the
unknown model, which represents the degree of belief
that the list of known models does not contain the true
model. The sum of all the model priors must be unity.

The methodology of Bayesian doubt requires a
baseline model (the best model in the set of known
models), for which in this application the ACDM has
been chosen. The average Bayes factor between ACDM
and each of the known models is given by:

B>=UNY " By

The ratio R between the posterior doubt and prior
doubt, which is called the relative change in doubt, is:

R = D/p(X).

For doubt to grow, i.e. the posterior doubt to be
greater than the prior doubt (R << 1), the Bayes factor
between the unknown model X and the baseline model
must be much greater than the average Bayes factor:

<Biy,> /By, << 1.

To genuinely doubt the baseline model, ACDM, it is
not sufficient that R > 1, but additionally, the probability
of ACDM must also decrease such that its posterior
probability is greater than its prior probability, i.e.
p(Ald) < p(A). We can define:

Ra=p(Ald) / p(A).

For ACDM to be doubted, the following two
conditions must be fulfilled:

R>1, Ry<1.

If these two conditions are fulfilled, then it suggests
that the set of known models is incomplete, and gives

motivation to search for a better model not yet included,
which may lead to model discovery.



In [67] a way of computing an absolute upper bound
for p(d|X) achievable among the class of known models
has been proposed. Finally it was found that current
cosmic microwave background (CMB), matter power
spectrum (mpk) and Type la supernovae (SNIa)
observations.do not require the introduction of an
alternative model to the baseline ACDM model. The
upper bound of the Bayesian evidence for a presently
unknown dark energy model against ACDM gives only
weak evidence in favor of the unknown model. Since
this is an absolute upper bound, it was concluded that
ACDM remains a sufficient phenomenological
description of currently available observations.

4 Facilities for the scientific hypothesis-
driven experiment support

4.1 Conceptualization of scientific experiments

DIS increasingly becomes dependent on
computational resources to aid complex researches. It
becomes paramount to offer scientists mechanisms to
manage the variety of knowledge produced during such
investigations. Specific conceptual modeling facilities
[54] are investigated to allow scientists to represent
scientific ~ hypotheses, models and  associated
computational or simulation interpretations which can
be compared against phenomena observations (Fig. 3).
The model allows scientists to record the existing
knowledge about an observable investigated
phenomenon, including a formal mathematical
interpretation of it, if any. Model evolution and model
sharing need also to be supported taking either a
mathematical or computational view (e.g., expressed by
scientific workflows). Declarative representation of
scientific model allows scientists to concentrate on the
scientific issues to be investigated. Hypotheses can be
used also to bridge the gap between an ontological
description of studied phenomena and the simulations.
Conceptual views on scientific domain entities allow for
searching for definitions supporting scientific models
sharing among different scientific groups.

In [23] the engineering of hypothesis as linked data
is addressed. A semantic view on scientific hypotheses
shows their existence apart from a particular statement
formulation in some mathematical framework. The
mathematical equation is considered as not enough to
identify the hypothesis, first because it must be
physically interpreted, second because there can be
many ways to formulate the same hypothesis. The link
to a mathematical expression, however, brings to the
hypothesis concept higher semantic precision. Another
link, in addition, to an explicit description of the
explained phenomenon (emphasizing its “physical
interpretation™) can bring forth the intended meaning.
By dealing with that hypothesis as a conceptual entity,
the scientists make it possible to change its statement
formulation or even to assert a semantic mapping to
another incarnation of the hypothesis in case someone
else reformulates it.
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In [54] the following elements related to hypothesis
driven science are conceptualized: a phenomenon
observed, a model interpreting this phenomenon, the
metadata defining the related computation together with
the simulation definition (for simulation a declarative
logic-based language is proposed). Specific attention in
this work is devoted to hypothesis definition. The
explanation a scientific hypothesis conveys is a
relationship between the causal phenomena and the
simulated one, namely, that the simulated phenomenon
is caused by or produced under the conditions set by the
causal phenomena. By running the simulations defined
by the antecedents in the causal relationship, the
scientist aims at providing hypothetical analysis of the
studied phenomenon.

Thus, the scientific hypothesis becomes an element
of the scientific model that may replace a phenomenon.
When computing a simulation based on a scientific
hypothesis, i.e. according to the causal relationship it
establishes, the output results may be compared against
phenomenon observations to assess the quality of the
hypothesis. Such interpretation provides for bridging the
gap between qualitative description of the phenomenon
domain (scientific hypotheses may be wused in
gualitative (i.e., ontological) assertions) and the
corresponding quantitative valuation obtained through
simulations. According to the approach [54], complex
scientific models can be expressed as the composition of
computation models similarly to database views.

4.2 Hypothesis space browsers

In the HyBrow (Hypothesis Space Browser) project
[58] the hypotheses for the biology domain are
represented as a set of first-order predicate calculus
sentences. In conjunction with an axiom set specified as
rules that model known biological facts over the same
universe, and experimental data, the knowledge base
may contradict or validate some of the sentences in
hypotheses, leaving the remaining ones as candidates
for new discovery. As more experimental data is
obtained and rules identified, discoveries become
positive facts or are contradicted. In the case of
contradictions, the rules that caused the problems must
be identified and eliminated from the theory formed by
the hypotheses. In such model-theoretical approach, the
validation of hypotheses considers the satisfiability of
the logical implications defined in the model with
respect to an interpretation. This might be applicable
also for simulation-based research, in which validation
is decided based on the quantitative analysis between
the simulation results and the observations [54].
HyBrow is based on an OWL ontology and application-
level rules to contradict or validate hypothetical
statements. HyBrow provides for designing hypotheses,
and evaluating them for consistency with existing
knowledge, uses an ontology of hypotheses to represent
hypotheses in machine understandable form as relations
between objects (agents) and processes [65].

As an upgrade of HyBrow, the HyQue [12]
framework adopts linked data technologies and employs
Bio2RDF linked data to add to HyBrow semantic



interoperability capabilities. HyBrow/HyQue's
hypotheses are domain-specific statements that correlate
biological processes (seen as events) in the First-Order
Logic (FOL). Hypotheses are formulated as instances of
the HyQue Hypothesis Ontology and are evaluated
through a set of SPARQL queries against biologically-
typed OWL and HyBrow data. The query results are
scored in terms of how the set of events correspond to
background expectations. A score indicates the level of
support the data lends the hypothesis. Each event is
evaluated independently in order to quantify the degree
of support it provides for the hypothesis posed.
Hypothesis scores are linked as properties to the
respective hypothesis.

OBI (the Ontology for Biomedical Investigations)
project (http://obi-ontology.org) aims to model the
design of an investigation: the protocols, the
instrumentation, and materials used in experiments and
the data generated [20]. Ontologies such as EXPO and
OBI enable the recording of the whole structure of
scientific investigations: how and why an investigation
was executed, what conclusions were made, the basis
for these conclusions, etc. As a result of these generic
ontology  development efforts, the Minimum
Information about a Genotyping Experiment (MIGen)
recommends the use of terms defined in OBI. The use
of a generic or a compliant ontology to supply terms
will stimulate cross-disciplinary data-sharing and reuse.
As much detail about an investigation as possible in
order to make the investigation more reproducible and
reusable can be collected [39].

Hypothesis modeling is embedded into the
knowledge infrastructures being developed in various
branches of science. One example of such infrastructure
is considered under the name SWAN - a SemanticWeb
Application in Neuromedicine [20]. SWAN is a project
for developing an integrated knowledge infrastructure
for the Alzheimer disease (AD) research community.
SWAN incorporates the full biomedical research
knowledge lifecycle in its ontological model, including
support for personal data organization, hypothesis
generation, experimentation, laboratory data
organization, and digital pre-publication collaboration.
The common ontology is specified in an RDF Schema.
SWAN’s content is intended to cover all stages of the
“truth discovery” process in biomedical research, from
formulation of questions and hypotheses, to capture of
experimental data, sharing data with colleagues, and
ultimately the full discovery and publication process.

Several information categories created and managed
in SWAN are defined as subclasses of Assertion. They
include Publication, Hypothesis, Claim, Concept,
Manuscript, DataSet, and Annotation. An Assertion
may be made upon any other Assertion, or upon any
object specifiable by URL. For example, a scientist can
make a Comment upon, or classify, the Hypothesis of
another scientist. Linking to objects “outside” SWAN
by URL allows one to use SWAN as metadata to
organize — for example — all one’s PDFs of publications,
or the Excel files in which one’s laboratory data is
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stored, or all the websites of tools relevant to
Neuroscience. Annotation may be structured or
unstructured. Structured annotation means attaching a
Concept (tag or term) to an Assertion. Unstructured
annotation means attaching free text. Concepts are
nodes in controlled vocabularies, which may also be
hierarchical (taxonomies).

4.3 Scientific hypothesis formalization

An example showing on Fig. 6 the diversity of the
components of a scientific hypothesis model has been
borrowed from the applications in Neuroscience
[54,55] and in a human cardiovascular system in
Computational Hemodynamics [23,56].  The
formalization of a scientific hypothesis was provided by
a mathematical model, by a set of differential equations
for continuous processes, quantifying the variations of
physical quantities in continuous space-time and by the
mathematical solver (HEMOLAB) for discrete
processes. The mathematical equations were represented
in MathML, enabling models interchange and reuse.

In [3] the formalism of quantitative process models
is presented that provides for encoding of scientific
models formally as a set of equations and informally in
terms of processes expressing those equations. The
model revision works as follows. For input it is required
an initial model; a set of constraints representing
acceptable changes to the initial model in terms of
processes; a set of generic processes that may be added
to the initial model; observations to which the revised
model should fit. These data provide the approach with
a heuristic that guides search toward parts of the model
space that are consistent with the observations. The
algorithm generates a set of revised models that are
sorted by their distance from the initial model and
presented with their mean squared error on the training
data. The distance between a revised model and the
initial model is defined as the number of processes that
are present in one but not in the other. The abilities of
the approach have been successfully checked in several
environmental domains.

Formalisms for hypothesis formation are mostly
monotonic and are considered to be not quite suitable
for knowledge representation, especially in dealing with
incomplete knowledge, which is often the case with
respect to biochemical networks. In [69] knowledge
based framework for the general problem of hypothesis
formation is presented. The framework has been
implemented by extending BioSigNet-RR a
knowledge based system that supports elaboration
tolerant representation and non-monotonic reasoning.
The main features of the extended system provide: (1)
seamless integration of hypothesis formation with
knowledge representation and reasoning; (2) use of
various resources of biological data as well as human
expertise to intelligently generate hypotheses; (3)
support for ranking hypotheses and for designing
experiments to verify hypotheses. The extended system
is positioned as a prototype of an intelligent research
assistant of molecular biologists.
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4.4 Hypothesis-driven robots

The Robot Scientist [66] oriented on genomic
applications is a physically implemented system which
is capable of running cycles of scientific
experimentation and discovery in a fully automatic
manner: hypothesis formation, experiment selection to
test these hypotheses, experiment execution using
robotic system, results analysis and interpretation,
repeating the cycle (closed-loop in which the results
obtained are used for learning from them and feeding
the resulting knowledge back into the experimental
models). Deduction, induction and abduction are types
of logical reasoning used in scientific discovery (section
3). The full automation of science requires ‘closed-loop
learning’, where the computer not only analyses the
results, but learns from them and feeds the resulting
knowledge back into the next cycle of the process
(Fig. 6).

In the Robot Scientist the automated formation of
hypotheses is based on the following key components:

1. Machine-computable representation of the
domain knowledge.

2. Abductive or inductive inference of novel
hypotheses.

3. An algorithm for the selection of hypotheses.

4. Deduction of the experimental consequences of
hypotheses.

Adam, the first Robot Scientist prototype, was
designed to carry out microbial growth experiments to

scientific hypothesis model

study functional genomics in the yeast Saccharomyces
cerevisiae, specifically to identify the genes encoding
'locally orphan enzymes'. Adam uses a comprehensive
logical model of yeast metabolism, coupled with a
bioinformatic database (Kyoto Encyclopaedia of Genes
and Genomes — KEGG) and standard bioinformatics
homology search techniques (PSI-BLAST and FASTA)
to hypothesize likely candidate genes that may encode
the locally orphan enzymes. This hypothesis generation
process is abductive.

To formalize Adam’s functional genomics
experiments, the LABORS ontology (LABoratory
Ontology for Robot Scientists) has been developed.
LABORS is a version of the ontology EXPO (as an
upper layer ontology) customized for Robot scientists to
describe biological knowledge. LABORS is expressed
in OWL-DL. LABORS defines various structural
research units, e.g. trial, study, cycle of study and
replicate as well as design strategy, plate layout,
expected actual results. The respective concepts and
relations in the functional genomics data and metadata
are also defined. Both LABORS and the corresponding
database (used for storing the instances of the classes)
are translated into Datalog in order to use the
SWI-Prolog reasoner for required applications [39].

There were two types of hypotheses generated. The
first level links an orphan enzyme, represented by its
enzyme class (E.C.) number, to a gene (ORF) that
potentially encodes it. This relation is expressed as a two
place predicate where the first argument is the ORF and the
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second the E.C. number. An example of hypothesis at this
level is: encodesORFtoEC('YBR166C", '1.1.1.25").

The second level of hypothesis involves the association
between a specific strain, referenced via the name of its
missing ORF, and a chemical compound which should
affect the growth of the strain, if added as a nutrient to its
environment. This level of hypothesis is derived from the
first by logical inference using a specific model of yeast
metabolism. An example of such a hypothesis is: affects
growth('C00108','YBR166C"), where the first argument is
the compound (names according to KEGG) and the second
argument is the strain considered.

Adam then designs the experimental assays required
to test these hypotheses for execution on the laboratory
robotic system. These experiments are based on a two-
factor design that compares multiple replicates of the
strains with and without metabolites compared against
wild type strain controls with and without metabolites.

System model and
knowledge base

Initial START point:
Hypotheses generation

Experiment generation
and design

|

Execution of
experiments on an
automated robotic

system

|

Collection of experimental
observations and other
meta-data

Cycles of
automated hypotheses
generation and
experimentation

Update the
system model

Analysis of results
by statistics and
machine learning

«—

—

New knowledge

Fig. 6. Hypothesis driven closed-loop learning

Adam follows a hypothetico-deductive methodology
(section 2). Adam abductively hypothesizes new facts
about yeast functional biology, then it deduces the
experimental consequences of these facts using its
model of metabolism, which it then experimentally
tests. To select experiments Adam takes into account
the variable cost of experiments, and the different
probabilities of hypotheses. Adam chooses its
experiments to minimize the expected cost of
eliminating all but one hypothesis. This is in general a
NP complete problem and Adam uses heuristics to find
a solution [65].

It is now likely that the majority of hypotheses in
biology are computer generated. Computers are
increasingly automating the process of hypothesis
formation, for example: machine learning programs
(based on induction) are used in chemistry to help
design drugs; and in biology, genome annotation is
essentially a vast process of (abductive) hypothesis
formation. Such computer-generated hypotheses have
been necessarily expressed in a computationally
amenable way, but it is still not common practice to
deposit them into a public database and make them
available for processing by other applications [65].

The details describing the software and informatics
decisions in the Robot Scientist project can be found in
[65, 66] and online at the website http://ww.aber.ac.uk/
compsci/Research/bio/robotsci/data/informatics/). The
details for developing the formalization used for
Adam’s functional genomics investigations can be
found in [13,39]. An ontology-based formalization
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based on graph theory and logical modeling makes it
possible to keep an accurate track of all the result units
used for different goals, while preserving the semantics
of all the experimental entities involved in all the
investigations. It is shown how experimentation and
machine learning are used to identify additional
knowledge to improve the metabolic model [13].

4.5 Hypotheses as data in probabilistic databases

Another view of hypotheses encoding and
management is presented in [51]. Authors use
probabilistic database techniques for hypotheses

systematic construction and management. MayBMS
[30], a probabilistic database management system, is
used as a core for hypothesis management. This
methodology (called »-DB) enables researchers to
maintain  several hypotheses explaining  some
phenomena and provides evaluation mechanism based
on Bayesian approach to rank them.

The construction of y-DB database comprises
several steps. In the first step, phenomenon and
hypothesis entities are provided as input to the system.
Hypothesis is a set of mathematical equations expressed
as functions in W3C MathML-based format and is
associated with one or more simulation trial dataset,
consisting of tuples with input variables of equation and
its corresponding output as functionally dependent (FD)
variables (the predictions). Phenomenon is represented
by at least one empirical dataset similar to simulation
trials. In the next step, the system deals with hypotheses
and phenomena in the following way: 1) researcher has
to provide some meta data about hypotheses and
phenomena; e.g., hypotheses need to be associated with
the respective phenomena and assigned a prior
confidence distribution (uniform by default according to
the principle of maximum entropy (3.2.3)); 2) functional
dependencies (FD) are extracted from equations in order
to obtain database schema to store simulations and
experimental data; it should be mentioned that to
precisely identify hypothesis formulation the special
attributes for phenomena and hypothesis references are
introduced into FD; 3) tuples are synthesized from
simulation trials and observational data by uncertain
pseudo-transitive closure and reasoning; 4) finally, the
probabilistic y-DB  database is formed. Once
phenomenon and hypothesis (with empirical datasets
and simulation trials) are produced it becomes possible
to manipulate them with database tools.

MayBMS provides tools to evaluate competing
hypotheses for the explanation of a single phenomenon.
With prior probabilities already provided the system
allows to make one or more (if new observational data
appears) Bayesian inference steps. In each step the prior
probability is updated to posterior according to Bayes’
theorem. As a result, hypotheses which better explain
phenomenon get higher probabilities enabling
researchers to make more confident decisions (see also
3.2.1). The y-DB approach provides a promising way to
analyse hypotheses in large scale DIR as uncertain
predictive database in face of empirical data.



5 Examples of hypothesis-driven scientific
research

5.1 Besangon Galaxy model

Various models in astronomy heavily rely on
hypotheses. One of the most impressive is the Besangon
galaxy model (BGM) [16, 60, 61] evolving for many
years and representing the population and structure
synthesis model for the Milky Way. It allows
astronomers to test hypotheses on the star formation
history, star evolution, and chemical and dynamical
evolution of the Galaxy. From the beginning, the aim of
the BGM was not only to be able to simulate reasonable
star counts but further to test scenarios of Galactic
evolution from assumptions on the rate of star formation
(SFR), initial mass function (IMF), and stellar
evolution.

We will further focus on the renewed BGM [16], in
which authors draw their attention to the Galaxy thin
disk treatment and use of Tycho-2 as a testing dataset.
The parameters of BGM (such as IMF, SFR and
evolutionary track sets) explicitly and model ingredients
implicitly can be treated as hypotheses. Model
ingredients include the treatment of binarity, the local
stellar mass densities of thin disk, extinction model,
age-metallicity and age-velocity relations, radial scale
length, the age of the Galaxy thin disc, different sets of
the star atmosphere models, etc.

Tycho-2 dataset and y*-type statistics test is used to
test various versions of these hypotheses in order to
choose the most appropriate ones and update model to
better fit the provided data. The tests were made by
comparing star counts and (B—V)r colour distributions
between data and simulations. Two different tests were
used to evaluate the adequacy of the stellar densities
globally and to test the shape of the colour distribution.

Due to the fact, that some ingredients of the model
are highly correlated (such as the IMF, SFR and the
local mass density) the authors defined default models
as a combination of a new set of ingredients that
significantly improve the fit to Tycho data. So, 11 IMF
functions, 2 SFR functions, 2 evolutionary track sets, 3
sets of atmosphere models, 3 values for the age of the
formation of the thin disk, 3 sets of values of the thin
disk local stellar volume mass density were tested. As a
result of testing, the two most appropriate IMS and SFR
hypotheses were chosen. Based on this experience, an
investigation of the thick disc is underway using SDSS
and 2MASS surveys.

5.2 Connectome analysis based on network data

In the neuroscience community the development of
common paradigms for interrogating the myriad
functional systems in the brain remains to be the core
challenge. Building on the term “connectome,” coined
to describe the comprehensive map of neural
connections in the human brain, the “functional
connectome” denotes the collective set of functional
connections in the human brain (its “wiring diagram”)
[7]. More broadly, a connectome would include the
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mapping of all neural connections  within
an organism'’s nervous system. The production and study
of connectomes, known as connectomics, may range in
scale from a detailed map of the full set of neurons and
synapses within part or all of the nervous system of an
organism to a macro scale description [15] of the
functional and structural connectivity between all
cortical areas and subcortical structures. The ultimate
goal of connectomics is to map the human brain. In
functional magnetic resonance imaging (fMRI),
associations are thought to represent functional
connectivity, in the sense that the two regions of the
brain participate together in the achievement of some
higher-order function, often in the context of performing
some task. fMRI has emerged as a powerful tool used to
interrogate  a multitude of functional circuits
simultaneously. This has elicited the interest of
statisticians working in that area. At the level of basic
measurements, neuroimaging data can be considered to
consist typically of a set of signals (usually time series)
at each of a collection of pixels (in two dimensions) or
voxels (in three dimensions). Building from such data,
various forms of higher-level data representations are
employed in neuroimaging. In recent years a substantial
interest in network-based representations has emerged
in neuroimaging to use networks to summarize
relational information in a set of measurements,
typically assumed to be reflective of either functional or
structural relationships between regions of interest in
the brain. With neuroimaging now a standard tool in
clinical neuroscience, quickly moving towards a time in
which we will have available databases composed of
large collections of secondary data in the form of
network-based data objects is predictable.

One of the most basic tasks of interest in the analysis
of such data is the testing of hypotheses, in answer to
questions such as “Is there a difference between the
networks of these two groups of subjects?" Networks
are not Euclidean objects, and hence classical methods
of statistics do not directly apply. Network-based
analogues of classical tools for statistical estimation and
hypothesis testing are investigated [21, 22]. Such
research is motivated by the 1000 Functional
Connectomes Project (FCP) launched in 2010 [7].The
1000 FCP [74] constitutes the largest data set of its kind
similarly to large data sets in genetics. Other projects
(such as the Human Connectome Project (HCP)) are
aimed to build a network map of the human brain in
healthy, living adults. The total volume of data
produced by the HCP will likely be multiple
petabytes [46]. HCP informatics platform includes data
management system ConnectomeDB that is based on
the XNAT imaging informatics platform [47], a widely
used open source system for managing and sharing
imaging and related data.

Visualization, processing and analysis of high-
dimensional data such as images often requires some
kind of preprocessing to reduce the dimensionality of
the data and find a mapping from the original
representation to a low-dimensional vector space. The
assumption is that the original data resides in a low-
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dimensional subspace or manifold [11], embedded in
the original space. This topic of research is called
dimensionality reduction, non-linear dimensionality
reduction, including methods for parameterization of
data using low-dimensional manifolds as models.
Within the neural information processing community
this has become known as manifold learning. Methods
for manifold learning are able to find non-linear
manifold parameterizations of datapoints residing in
high-dimensional spaces, very much like Principal
Component Analysis (PCA) is able to learn or identify
the most important linear subspace of a set of data
points (projecting data on a n-dimensional linear
subspace which maximizes the variance of the data in
the new space).

In [21] necessary mathematical properties associated
with a certain notion of a ‘space’ of networks used to
interpret functional neuroimaging connectome-oriented
data are established. Extension of the classical statistics
tools to network-based datasets, however, appeared to
be highly non-trivial. The main challenge in such an
extension is due to the fact that networks are not
Euclidean objects (for which classical methods were
developed) — rather, they are combinatorial objects,
defined through their sets of vertices and edges. In [21]
it was shown that networks can be associated with
certain natural subsets of Euclidean space, and
demonstrated that through a combination of tools from
geometry, probability on manifolds, and high-
dimensional statistical analysis it is possible to develop
a principled and practical framework in analogy to
classical tools. In particular, an asymptotic framework
for one- and two-sample hypothesis testing has been
developed. Key to this approach is the correspondence
between an undirected graph and its Laplacian, where
the latter is defined as a matrix (associating with a
network). Graph Laplacian appeared to be particularly
appropriate to be used for such matrices. The space of
graph Laplacians is used working in certain subsets of
Euclidian space which are some submanifolds of the
standard Euclidian space.

The 1000 FCP describes functional neuroimaging
data from 1093 subjects, located in 24 community-based
centers. The mean age of the participants is 29 years, and
all subjects were 18 years-old or older. It is of interest to
compare the subject-specific networks of males and
females in the 1000 FCP data set. In [21] for the 1000
FCP database comparing of networks with respect to the
sex of the subjects, over different age group, and over
various collection sites is considered. It is shown that it is
necessary to compute the means in each subgroup of
networks. This was done by constructing the Euclidean
mean of the Laplacians for each group of subjects in
different age groups. Such group-specific mean
Laplacians can then be interpreted as the mean functional
connectivity in each group. Such approach provides for
building the hypothesis tests about the average of
networks or groups of networks to investigate the effect
of sex differences on entire networks.

For the 1000 FCP data set it was tested using the
two-sample test for Laplacians whether sex differences
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were significant to influence patterns of brain
connectivity. The null hypothesis of no group
differences was rejected with high probability. Similarly
for the three different age cohorts the null hypothesis of
no cohort differences also was rejected with high
probability.

On such examples it was shown [21] that the
proposed global test has sufficient power to reject the
null hypothesis in cases when mass-univariate approach
(considered to be the gold standard in fMRI research
[43]) fails to detect the differences at the local level.
According to the mass-univariate approach statistical
analysis is performed iteratively on all voxels to identify
brain regions whose fMRI detected responses display
significant statistical effects. Thus it was shown that a
framework for network-based statistical testing is more
statistically powerful, than a mass-univariate approach.

It is expected that in the near future there will be a
plethora of databases of network-based objects in
neuroscience motivating the development and extension
of various tools from classical statistics to global
network data.

In the [70] paper discussion the relationship between
neuroimaging and Big Data areas it is analyzed how
modern  neuroimaging  research  represents a
multifactorial and broad ranging data challenge,
involving the growing size of the data being acquired;
sociological and logistical sharing issues; infrastructural
challenges for multi-site, multi-datatype archiving; and
the means by which to explore and mine these data. As
neuroimaging advances further, e.g. aging, genetics, and
age-related disease, new vision is needed to manage and
process this information while marshalling of these
resources into novel results. It is predicted that on this
way “big data” can become “big” brain science.

5.3 Climate in Australia

Another view on hypothesis representation and
evaluation is presented in [41]. Authors argue, that as
long as in DIS data relevant to some hypotheses gets
continuously aggregated as time passes, hypotheses
should be represented as programs that are executed
repeatedly, as new relevant amounts of data gets
aggregated. Their method and techniques are illustrated
by examining hypotheses about temperature trends in
Australia during the 20th century. The hypothesis being
tested comes from [42], stated that the temperature
series is not stationary and is integrated of order 1 (1(1)).
Non-stationarity means that the level of the time series
is not stable in time and can show increasing and
decreasing trends. I(1) means that by differentiating the
stochastic process a stationary process (main statistical
properties of the series remain unchanged) is obtained.
Phillips-Perron test and the Kwiatkowski—Phillips—
Schmidt-Shin (KPSS) test are used and both of them
are executed in R. Several data sources are crawled: 1)
The National Oceanographic and Atmospheric
Administration marine and weather information, 2)
Australian Bureau of Meteorology dataset. The
framework consists of R interpreter and R SPARQL,
tseries packages. Authors also used agINFRA for



computation and rich semantics to support traditional
scientific workflows for natural sciences. Authors
received further evidence on different independent
dataset that time series is integrated of order 1.

5.4 Financial market

Efficient-market hypothesis (EMH) is one of the
most prominent in finance and ““asserts that financial
markets are "informationally efficient"”. In [8] authors
test the weak form of EMH, stating that prices on traded
assets (e.g., stocks, bonds, or property) already reflect
all past publicly available information. The null
hypothesis states that successive prices changes are
independent (random walk). The alternative hypothesis
states that they are dependent. To check if the
successive closing prices are dependent of each other
the following statistical tests were used: a serial
correlation test, a runs test, an augmented Dickey-Fuller
test and the multiple variance ratio test. Tests were
performed on daily closing prices from the six European
stock markets (France, Germany and UK, Greece,
Portugal and Spain) during the period between 1993 and
2007. The result of each test states whether successive
closing prices are dependent of each other.

Test provides evidence that for monthly prices and
returns the null hypothesis should not be rejected for all
six markets. If daily prices are concerned the null
hypothesis is not rejected for France, Germany, UK and
Spain, but this hypothesis is rejected for Greece and
Portugal. However, on the 2003-2007 dataset the null
hypothesis for these two countries is not rejected as
well.

In [8] Bollen et al. use different approach to test
EMH. Authors investigate whether public sentiment, as
expressed in large-scale collections of daily Twitter
posts, can be used to predict the stock market. They
build public mood time series by sentiment analysis of
tweets from February 28, 2008 to December 19, 2008
and try to show that it can predict Dow Jones Index
corresponding values. The null hypothesis states that the
mood time series do not predict DJIA values. Granger
causality analysis in which Dow Jones values and mood
time series are correlated is used to test the null
hypothesis. Granger causality analysis is used to
determine if one time series can predict another time-
series. Its results reject the null hypothesis and claim
that public opinion is predictive of changes in DJIA
closing values.

6 Conclusion

The objective of this study is to analyze, collect and
systematize information on the role of hypotheses in the
data intensive research process as well as on support of
hypothesis  formation, evaluation, selection and
refinement in course of the natural phenomena
modeling and scientific experiments. The discussion is
started with the basic concepts defining the role of
hypotheses in the formation of scientific knowledge and
organization of the scientific experiments. Based on
such concepts, the basic approaches for hypothesis
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formulation applying logical reasoning, various methods
for hypothesis modeling and testing (including classical
statistics, Bayesian hypothesis and parameter estimation
methods, hypothetico-deductive approaches) are
briefly introduced. Special attention is given to
discussion of the data mining and machine learning
methods role in process of generation, selection and
evaluation of hypotheses as well as the methods for
motivation of new hypothesis formulation. Facilties of
informatics  for  support of hypothesis-driven
experiments, considered in the paper, are aimed at the
conceptualization of scientific experiments, hypothesis
formulation and browsing in various domains (including
biology, biomedical investigations, neuromedicine,
astronomy), automatic organization of hypothesis-
driven experiments. Examples of scientific researches
applying hypotheses considered in the paper include
modeling of population and structure synthesis of the
Galaxy, connectome-related  hypothesis  testing,
studying of temperature trends in Australia, analysis of
stock markets applying the EMN (Efficient market
hypothesis), as well as algorithmic generation of
hypotheses in the IBM Watson project applying the
NLP and knowledge representation and reasoning
technologies. An introduction into the state of the art of
the hypothesis-driven research presented in the paper
opens a way for investigation of the generalized
approaches for efficient organization of hypothesis-
driven experiments applicable for various branches
of DIS.
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Abstract

Understanding the Milky Way structure and
evolution is a major objective in astrophysics.
Our Galaxy is an object of highest interest for
learning about galaxy formation and evolution
in general. Many data of different kinds
(photometry, astrometry, spectroscopy) are
available for millions of stars in the Milky
Way, which interpretation in terms of evolution
is not easy. Stars in the Milky Way have been
recognized to be part of several populations
with  typical characteristics and spatial
distributions, such as the disc, the halo and the
bulge, which shape the overall Galaxy and
classify it as a barred spiral galaxy.

We present here an approach for
understanding the Galaxy by simulating stars in
these various populations. The population
synthesis scheme is used to simulate a scenario

scale length, scale heights, bar structure, halo
shape, and evolution parameters such as the
star formation history [5] in the solar
neighborhood. It is also a useful tool to
prepare future surveys, in particular the Gaia
mission launched by the European Space
Agency in December 2013, or further projects
like PLATO and EUCLID.

The model simulator is available through a
dedicated web interface, which allows the
users to run the model and prepare their own
simulations for direct comparisons with real
data. The simulations are computed on the
cluster of the Institut UTINAM and deposited
on the ftp server. VOTable and ascii format
are available for these simulations. Further
developments are envisaged for the web
service, such as a data base of simulations, and
a service for bayesian stellar classification. We
shall present various applications of the

of formation of the Galaxy. It allows to (s;mulgtlons in the different astrophysical
confront such scenario with real data. It is used omains.
to prepare new observations (define the best References

protocole of observations to answer a given
question) and to interpret observations in terms
of Galaxy structure and evolution. The main
hypotheses to build the model are based on up-
to-date knowledge on stellar evolution models,
grids of atmosphere models, and galactic
dynamics. Many parameters are needed, but the
availability of many sources of data allow to
constraint step by step theses parameters. The
model produces simulations at a variety of
wavelengths from X rays to mid infrared. It has
been confronted to large scale surveys, ground
based (Sloan Digital Sky Survey [1], 2MASS
near-infrared sky survey [2], among others),
and space based surveys (GALEX UV
telescope, Hubble Space Telescope, etc.). It has
been successfully used to constrain galactic
structure parameters [3, 4], such as the disc
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AHHOTAIUA

Pabota nponomkaer 1 pa3BUBaeT HalpaBICHUE
HCCIIEIOBAaHUH, OPHEHTHPOBAHHBIX Ha
pelieHne  3a7ad  BCECTOPOHHErO — aHalm3a
MacCHBOB Pa3HOPOJHBIX AAHHBIX MMEIOIIUMCS
apcecHaJioM Hay4YHBIX METOA0B u
UHCTPYMCHTOB  JIsA BBISIBJICHU A MOJIE3HOH
nHQOpMAlMU W TOJYyYeHHs HOBBIX 3HaHHU.
3/1eck paccMOTpPEHBI TPOOIEMbI 0003HAYCHUS U
KpOCC-UIEHTU(HKAUN KPAaTHBIX OOBEKTOB B
aCTPOHOMHH, C aKIEHTOM Ha YIOpPsIOYCHHUE
0003HaUeHNH M MHTETPALMI0O MHOTOMEPHBIX
HaOIOMaTeNbHBIX JaHHBIX PAa3IMYHBIX THIIOB.
B pabote KpaTKo 0003peBaroTcs
CYIIECTBYIOIIE ~ METOJUKH  OOO3HAYEHUS
OJMHOYHBIX M KpAaTHBIX aCTPOHOMHYECKHX
O00BEKTOB (C aKIIEHTOM Ha MPHUMEHSICMYIO B
baze nannbeix nBoMHBIX 3Be3q BDB cxemy
obosnaueHuii BSDB), a Takke NPUHIUIIBI
Kpocc-UICHTH()UKAIINY.

1 Unentudukanus HedeCHbIX 00bEKTOB

AcTpoHOMHUYECKHUE OOBEKTHI cTau
KaTajiorusuposarses eie Bo Il B. H. 3. ActpoHOMUIYecKHe
Karajory, cosnadusie 10 Hayana XVII B., HacuuTeiBamu 10
MOJIyTOpa ThICAY OOBEKTOB, a 3aTeM, ¢ HM300peTeHHEM
TEJIECKOIIa, YHCII0 OOBEKTOB CTAIO0 CTPEMUTENILHO PACTH.
Karanorn 70-x romoB mpomuioro Beka, KOrAa CTald
00pa3oBBIBATHCS LEHTPHI ACTPOHOMHYECKUX J@HHBIX M
€O311aBaThCs ACTPOHOMHYECKHUE 0a3pl  [JaHHBIX,
HACYMTBIBAIM 1O 2MJIH OOBEKTOB, a COBPEMCHHBIC
KaTajJord BKIIOYAIOT MIIPA OOBEKTOB, M B ONIDKalIem
OyIyILeM 3TO YKCIIO yBENUYHTCs Ha 1-2 mopsijika.

HCO6X0}_'[I/IMO 3aMCTUTh, YTO IMOCTOAHHO PACTECT HE
TOJIBKO 4YHUCJIO 06’I>CKTOB, IOJICXKaIUX KaTaJloru3aluu,
HO MW KOJMYCCTBO KaTAJIOTU3UPYCMBIX MapaMCTpPOB.

Tpyast 16-ii Bcepoccmiickoii Hay4yHO#l KoH(pepeHIUH
«JIEeKTPOHHBbIE OMOJMOTEKH: MEePCIEeKTUBHBIE METOAbI U
TEXHOJIOTHH, JIEKTPOHHbIe KoJuteknmum» — RCDL-2013,
Hy6na, Poccusi, 13-16 oxrsiops 2014 r.
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Ecnu mepBble karanmorn Briodyanu 3-4 mapamerpa Ha
00BeKT (IBe KOOPAUHATHI, BU3yajlbHas OLCHKA OJiecka u

rpyOBIit KiaccudukaTop YpOBHS «3Be3/1a—
TYMaHHOCTB»), TO COBpPEMEHHBIE KaTaJlorx
XapakTepU3yloT OOBEKT JeCATKAMH W  COTHAMH
[apaMeTpoB, HE CUUTas  PA3IMYHbIX  (QYHKIUH
(pacmpenenenne dHEprHM B CHEKTpe,  (DYHKIHS
M3MCHEeHHs Oecka CO BpEMEHEM H TIp.).

IIpn  HauMeHOBaHMM  HEOECHBIX  OOBEKTOB

(HEOOXOIMMOM JUIST  KATaJOTH3aIlMh) acTPOHOMBI He
ClIe[IOBali KAaKOMY-TO OJHOMY TMPaBIIY, TOYHEE,
MPUMEHSUTA  Pa3IM4YHBIE TOAXOABI. XPOHOJIOTHYECKH
MEPBBIMA HYXXHO CYHTaTh METOJBI, ONMHPAIOIIHECS Ha
CI/ICTeMy COSBC3)IHﬁ IIOMMCHOBAHHBIX y‘IaCTKOB
HeOecHOU cdepsl, colmepamux TPYIIbl 3Be3i. bbuiu
BBEJICHBI B OOpAIlleHHE, B YaCTHOCTH, cucTema baiiepa,
MMCHYIONIAS 3BE3/IbI B CO3BE3IUH TPCUCCKUMH OYKBAMHU
B TOps/Ke yOBIBaHUS SPKOCTH; cucTeMa DieMcTua,

OPOCTO HyMEpYylollas 3B€3Abl B  CO3BE3IUU C
YBEIMYCHUEM HX MPSIMOTO BOCXOXKICHHA (T.e., IS
CEBEPHOTO TOJNyIIapuss 3eMid, CJeBa Halpaso);

cucteMa Aprenanaepa-XapTtura (Ui IepeMEHHBIX
3B€3, B MOPSOKE HX OTKPBITHS), HCIONB3YIONIAs
CIIO)KHYIO KOMOWHAIMIO ABYXOyKBEHHBIX 00O3HAUEeHUI
U, B CIy4ae HX HEXBaTK{, IOPAAKOBBIX HOMEPOB.
Hexpatka OykB B rpedeckoM ajidasure (OCOOCHHO st
NPOTSDKEHHBIX CO3BE3/IMi) CTana OYEBHIHOW TOBOJIBHO
OsicTpo, a cuctema @uemcTHia TepsAida  CBOIO
CTPOHHOCTB, €CJIM B CO3BE3[MH OOHAPYKUBAJIH HOBYIO,
Oonee crnalyro 3Be3qy, PAacHOJIOKEHHYI0 Ha HeOecHOH
cdepe cpeau yxe NepeHyMepOBaHHBIX.

C BBeIEHHWEM CHCTEM HEOECHBIX KOOpPJHHAT
UCCJIEIOBATENN MOJIyYMIM BO3MOXHOCTb CO3J1aBaTh
uMmeHa  (umeHTHUKATOpBI),  Oasupylouecs — Ha
3HAYCHHMSX KOOpJMHAT. Wnentnduxaropst

KOMIMJIAPOBAIUCH M3 OKPYIJCHHBIX (MM, WHOTAA,
COKPAIICHHBIX) 3HAYCHUH KOOPAMHAT, MPU STOM IS
00bekTOB ["aMakTUKN MpUMEHsIach SKBaTOpHAbHAS, a
JUIL BHETAIAKTHYECKHX OOBEKTOB — TaJlaKTHYecKas
chUcTeMa KOoopauHAT. Takue cHUCTeMBI yKe He ObUIH
CBSI3aHBI C TPAHUIIAMH CO3BE3IMH, HO TOXKE OKa3aJINCh
HE COBCEM YCTOWYMBBIMH. M3-3a IPELECCUN U HyTalUH
36eMHOH OCH, a TaKXe M3-32 COOCTBEHHBIX JBHIKCHUM



KOOPIMNHATHI HEOECHBIX TEJT H3MEHSIOTCS (Y HEKOTOPBIX
BeCcbMa  3HAuYWTENbHO).  TakuM  oGpasom,
KOOPANHATHO-OPHEHTHPOBAHHBIE HMEHa 3BE371
OKa3bIBAJIKCh, BOOOIIE TOBOPS, Pa3sHBIMH B Pa3HBIX
CHCTEMaxX, €CJIM BBEIEHHE OSTHX CHUCTEM B CTPOi
OTCTOSUTO APYr OT apyra Ha 6onee dem 10 jer (3to0
YKCJIO 3aBUCUT, KOHEYHO, OT MO3UIIMOHHONW TOYHOCTH
KaTajora).

Kpome Toro, kxatamoru, Gasupyromuecss Ha TaKUX
cUcTeMax ¥ TPAIWIUOHHO OTCOPTHPOBAHHBIC IO
3HAYEHHIO MPSAMOTr0 BOCXOXKIEHHUS (aHAIOr 3eMHOMN
JIOJITOTBI), ~ OKA3alWCh  BeCbMa  HEYAOOHBI ISt
TUTAHUPOBAHMUS HAOJIONCHUH, TaKk KaK B HHUX MOTJIH
COCEIICTBOBATh OOBEKTHI C OYCHb Pa3HBIMU 3HAYCHUSMHU
CKJIOHCHUI (aHanor 3eMHOM mupoThl). C yBenuYeHHEM
YHpclia KaTaJOTH3UPYEeMbIX HEOECHBIX OOBEKTOB ATOT
HEIOCTaTOK CTAaHOBWJICA BCe Ooiee MOCagHbIM, |
aBTOpBHl KaTasoroB, coxaepkamux Oomee 100 ThIC.
O0OBEKTOB B KOHIIE KOHIIOB IIEpellIM Ha 30HHYIO
CUCTEMY HICHTH(QHUKALINH. HebGecnas chepa
«Hape3anach» Ha 30HBI (IOsica) TO CKIOHEHHIO (a
Mo3)Ke, JJIs  KaraJloroB €  YHUCIOM  OOBEKTOB,
npeBbimarormuM 10 MIIH, W 3TH Tmosca MPHILIOCH
«mope3arh» Ha 0o0Jice MEJKHE 30HBI), U OOBEKTHl B
KaTaJore COpPTUPOBAIUCH MO 30HAM, a BHYTPH 30HBI —
O MIPSIMOMY BOCXOKICHHIO.

Hakowerr, B «TEMATHYECKUX» Karajgorax,
copepamux OOBEKTHl (MM MapamMeTpbl OOBEKTOB)
OMPEJIEJICHHOTO TUIIA, MPHHATO MPOCTO HYMEPOBATh HUX
B MOPSIKE OTKPHITUS. [IOMHMO YMOMSHYTBIX BBIIIE
MEPEMEHHBIX 3BE€3/] MOXKHO MPHUBECTU B TIPUMEP KaTaIOT
CHEKTPOCKOIMYECKUX  JBOMHBIX  cucteM u (¢
HEKOTOPBIMH OTOBOPKAMH) CTaBIIMH B MOCIEAHEES
BpeMsi TIOMYJISIPHBIM, B CBSI3H C OTKPBITHEM JK30ILIAHET,
katanor Ommskux 3Be3n [mmse (V/70A, ykazana
HyMeparus katanora B base manubIx katanoros VizieR
[1D.

Takum o00pa3oMm, HeOCCHBIE OOBEKTHI OKAa3aJHCh
MOMMEHOBAHbl M BKIIIOYEHBI B Pa3IMYHbIC KATAJIOTH B

COOTBETCTBHUHU C UX:
® TI0JIO’)KCHHMEM B CO3BEC31MHU,
® KOOpAWHATaMH,

e KOOpAMHATaMH B 30HaX HeOECHOM cdepsl,

o (OieckoM (pazHbIM B Pas3INYHBIX
(hOTOMETPHUECCKUX CHCTEMAX),

® 0YEPEIHOCTHIO OTKPHITHS

e wiu BooOmIe 03 BCAKOM CHCTEMBI, Kak,

HarmpuMep, OOBEKTHl B INHPOKO H3BECTHOM KaTajore
TymaHHocTel Meccre [2].

Hy»XHO OTMETHTB, YTO MPAKTHYECKH BCE ITH (Haxe
camble apXxauyHbIe) CHCTEMBI HAaUMEHOBaHUI
COXPaHWINCH, YCIIENIHO MPUMEHSIOTCS 10 Ced JICHb U
MPOJOJDKAIOT CO3/1aBaTh MPOOJIEMBI ISl YCICIIHOM
Kpocc-HIeHTA(DUKAITIH HEOSCHBIX 00BEKTOB.

Tak, cambie sipkue (M CliemOBaTeNbHO, HanboJIee
XOopomio HM3YYCHHBIC W BKJIIOYCHHBIC BO MHOI'ME
KaTaJIoru) 3BE€3/1bl UMEIOT 4-5 JIECSITKOB
00IIeyIOTPEOUTETEHBIX HANMCHOBAHUIA.
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Jannas paboTta mocBsmeHa HISHTH()UKAUN 3BE3I,
OJTHAKO MPAKTUYECKH BCE BBINIECKA3aHHOE CTPABEITMBO
JUIsl TYMaHHOCTEH M CKOIUIEHMH Hamed ['anakTuku u
Ui Ooiee  yAaJe€HHBIX OOBEKTOB (raJlakTHK |
KBa3apoB). B craThe paccMaTpUBAIOTCsA, C OJHOM
CTOpOHI)I, CXCMbI I/II[CHTI/I(bI/IKaIlI/II/I OIUHOYHBIX nu
KpaTHBIX 3BE3]l KaK CHCTEMBI HX O0O0O3HAuYCHHS B
Karajgorax, a C JPYyrod CTOPOHBI, METOJBI Kpocc-
UACHTU(UKAIIMKA  3BE3N, HWCIOJB3YIOIUE KaK UX
HACHTU(PUKATOPE, TaKk ®  HaOMIOJaTeIbHBIE U
acTpopHU3MUECKHEe MapaMeTpsl IS OTOXKISCTBICHHS
3BE3I B pa3HBIX KaTaJlorax.

2 Kpocc-unenTudukanus HebecHBbIX
00beKTOB

Pa3nooOpazue METOZIOB CO31aHus
ACTPOHOMHMYECKHX KAaTaJloTOB MOCTABWJIO aCTPOHOMOB
nepen 3ajauen BBIPaOOTKH cxem Kpocc-

WACHTU(HUKAINN COZIEPXKAIIMXCSI B HUX OOBEKTOB.
JleWcTBUTENBHO, TOYHAs IO3MLIMOHHAS WH(pOpMAIHS,
coJeprkaasics B Karajore A, Oymyuan
[IPOAHAJIU3UPOBAHHON COBMECTHO C BBICOKOTOYHOM
dotomerpueir w3 Katamora b W [IaHHBIMH
pannoHaOmoneHnii W3 Katasora B,  mo3Bomser
MOJYy4uTh OoJiee TOJHYH KapTUHY o0Opa3oBaHus,
CTPOCHUA W DSBOJIIOLHU Fa.]'IaKTI/IKI/I, 4YeM JJaHHBIC H3
KaXX/I0TO U3 3THX KaTaJoroB no oraensHocTH. [Tpu aTom
TpU YHOMSHYTHIX KaTajora CO34aBaJiCh pa3HbIMU
KOJUIEKTHBAMHU T10 pa3HbIM METOJIMKaM, BOOOIIE TOBOPS,
B pa3HOE BPEMS U HCHOIb30BAIM PA3IUUYHBIE CUCTEMBI
naeHTHUKanny. ba3pl acTPOHOMHWYECKMX JaHHBIX,
00BeMHSIOIIHE HEOAHOPOIHYIO nHpopmanuio,
TpeOyIOT B TEPBYIO O4YEpeab pEIICHUS MpoOIIeMbI
Kpocc-uIeHTH(HUKAINH 00BEKTOB.

[TpoGnema KpOCC-UIeHTU(DUKALIUH (K1)
ACTPOHOMHYECKUX 00BEKTOB COCTOHT B
OTOXIECTBJIEHUH OMHHX M TeX K& OOBEKTOB CpeIH
HEOIHOPOIHBIX JTaHHBIX M3 pasHBIX Karamoro. OHa
SBJISETCA YaCTHBIM CJyYaeM paccMaTpUBaeMoro B
HHOPMATHKE HAIMPABICHUSI Pa3pEIICHUS CYIIHOCTEH
(entity  resolution).  KommiekcHblii — momxom K
pasperiecHnio CYIIHOCTEH OOBIYHO MPENCTaBISIETCS B
BHUJIE OMNPENENEHHON IMOCIEA0BaTeNIbHOCTU JIEHCTBUH,
BKJIFOUaromei [3, 4]:

® CBs3BIBAHUE DJIEMEHTOB CXEM [JaHHBIX Pa3HBIX

HCTOYHHKOB, COOTBETCTBYIOIIINX  II0 CMBICITY,
NIPEABAPUTENBHYIO  OYHCTKY W  NPUBEACHHE K
€MHOOOpa3HOMY  NPEACTABICHUIO  HEOIHOPOIHBIX

JAaHHBIX U3 CBA3aHHBIX anI/l6yTOB;

® UHJCKCUPOBAHUE JAaHHBIX C LENbI0 YMECHBIICHUS
HOIIAPHOTO Iiepedopa CpaBHUBAEMBIX KOPTEXEH U3
Pa3HBIX HCTOYHUKOB,;

® [IPUMCHCHUC METOO0B CpaBHCHUA JaHHBIX
Ppa3JINYHbIX THUIIOB, BKJIIOYass CTPOKH, YUCJIIOBBIC THUIIbI,

JA4aTbl, MPOCTPAHCTBCHHBIC KOOPAWHATHI, MHOKCCTBA,
3aIMCH B LIEJIOM,

® BBIJICIICHUC Ha60pa JaHHBbIX, OJTHO3HAYHO
OIPEACIATOIINX YHUKAJIbHBIC O6”I)eKTLI, a npu

HEBO3MOXXHOCTH €r0 BBIICIICHHUA OICHKA OnM30CTH



JAHHBIX W3 PA3HBIX HMCTOYHUKOB IO OMNpPEIEIEHHBIM
KPUTEPUSIM M MIPUHITUE PEIICHUS 00 OTOXKIECTBICHUH
OIMCAHHBIX UMU OOBEKTOB.

EctecTBeHHOIT OCHOBOI paspemicHHS OOBEKTOB
MPUMEHUTEIBHO K  PEmICHWI0O  3afadydl  Kpocc-
UICHTU(PUKAIINA HEOCCHBIX OOBEKTOB SBISIOTCS WX
MPOCTPAHCTBEHHBIE KOOpAWHATHL. [laHHBIE aTpUOYyTOB,
coliepKamiue KOOPAMHATHI OOBEKTOB, MPUBOAATCS K
€IMHOO00pa3HOMY MIPEICTABICHHIO c yaéroM
HCIOJIB3YEeMBIX (DOPMATOB KOOPIUHAT M PA3HOCTH SII0X
HaOroneHus. BM30CTh KOOpAMHAT C OMpeAcaEHHBIM

JONyLIEHHeM  pemaer  npoOieMy — yMEHbLICHUs
nepebopa NONApHOTO  CPaBHEHHUsT  KOpTEeXeld B
karanorax. KoopauHAaTHOE COBMEIEHHE JAaHHBIX

pa3IMYHBIX KaTajloroB Mo3BojsgeT pemarth g0 80%
npobnem, cBsizaHHBIX ¢ K.

Onnaxo YHCTO KOOPJIMHATHOTO HoaxoJa
OKa3bIBAETCSI HEOCTATOUHO, €CIIM Peub UIET O IIOTHBIX
3BE3/IHBIX TOJSX (CKOIUICHHSAX WM KPATHBIX CHCTEMaX,
CM. HIXKE), 0 GBICTPO ABIKYIIUXCS /WA MEPEMEHHBIX
00bEKTaxX, O JaHHBIX C pa3JIMYalOIUMCSl YTJIOBBIM
paspemieHneM, a  COOTBETCTBEHHO,  Pa3IMYHOMN
TOYHOCTBIO KOOPJWHAT M T.II. B Takux cirydasx HmOYTH
Beerma ani KW ymaercs ucmonb30BaTh aTpuOyTHI

KaTaJoros, comepxKaIue (boToMeTpHUIECKyIO
nHpopmanuio. llpu npuBeseHUN (QOTOMETPUIECKUX
JAHHBIX K  ©€IMHOOOpa3sHOMY  IPEJICTABJICHUIO

MMPpUXOAUTCA MNPHUHUMATb BO BHUMAHUE TOT (I)aKT, qTOo
Oneckr (MUIH [IBETA, T.€., Pa3HUIBI 0JECKOB) 0OBEKTOB B
pasmMYHBIX  (OTOMETPUYECKHX CHUCTEeMaX, BOOOLIE
TOBOpS, Pa3fUYHbl U, XOTS M MOJUUHSIOTCS HEKUM
KOPPENSIUOHHBIM COOTHOIIEHUSIM, COOTHOIICHHS 3TH
OMATH-TAKH PA3NUYHBl ISl  OOBEKTOB  Pa3IMYHOM
npuponsl (kotopast, kak mpaswio, npu KW ocraercs
Heu3BeCTHOM). boyiee neranpHOe ommcaHue OOIIKUX
MPUHIUIIOB ~ KpOcC-UAEHTH(UKANN  OOBEKTOB B
ACTPOHOMHH MOYHO HaiTu B [5].

[Toe3HBIM AOMOTHUTEIBHBIM MAPAMETPOM SIBIISCTCSI
TaKKe  KiIaccupukartop  oObEeKTa, ONHAKO  OH
OPUCYTCTBYET B Karajorax Jaleko He Bcerga u
OpEICTaBIsieT, Kak MpPaBWIO, J[JOCTATOYMHO TIPyOyIo
OIICHKY TPHUPOBI 00beKTa (TOYCUHBIN/MPOTIHKEHHBINH).
EcTecTBeHHO, HCIIOIB3YETCs U BCS Apyrast HHGOpMarust
(Hampumep, CHEKTPATbHBIA THI OOBEKTOB), €CIH OHA
NPUCYTCTBYET B 000OMX KpOCC-UACHTU(DHLIUPYEMBIX
KaTanorax.

Takum 00pa3oM, KpUTEpPUH OTOXKIECTBICHHUS U
OIICHKHU 6mm3ocTn 00BEKTOB npu Kpocc-
nAaeHTUGUKAIMKA  pa3pabaThIBalOTCS ¢ y4ETOM
MO3UILIMOHHBIX (hOTOMETPHUYCCKUX  MapaMeTpoB,
pacCUUTaHHBIX aCTpO(l)I/l3I/I'-leCKl/IX BCJIMYUH,
napameTpoB (POTOMETPUYECKHX CHUCTEM H YTIJIOBOTO
paspemieHnst  00OpyIOBaHMS, HCHOJIB3YEMOro IS
0030pOB.

u

Opnuoi 150:¢ oco0eHHOCTENR JTAHHBIX
aCTpOHOMI/I‘IeCKI/IX KaTaJIoroB SABIIACTCA TO, qTO
HCKOTOpLIe N3 HUX y)Ke BKJIFOYAKOT JAHHBIC 06 HMCHaAX
OIIMCBhIBACMBIX 06’I)CKTOB B COOTBCTCTBUU C
oTnpeeIEHHBIMU cHUCTEMAaMU UICHTU(UKAIINH,
NPUHATBIMU B JAPYruX Karanorax. I[lpuBenéHHbIC B
KaTajorax MMeHa UICHTH(PUIUPYIOT COOTBETCTBYIOIIUC
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00BEKTBI B JAPYIMX KaTajlorax, M TakuM o0pas3om,
SIBIISIFOTCSL  pE3YJIbTAaTOM YK€ PEIIEHHOM MNpu HX
COCTAaBICHUHM  3a/@4d  OTOXJIECTBICHHS  MEXIY

KOHKPETHBIMU ITapaM KaTaJoroB.

OpHako Kpocc-WAEGHTH(UKANUS IS PasHBIX Tap
KaTaJloTOB ~ MOXXET  TPOW3BOJHUTHCS  Pa3IUIHBIMU
METOJIaMH, PA3IMYHbIC BHIbl NACHTHU()UKATOPOB UMEIOT
pa3Hblil cMmbici. Mcnonb30BaHUE pa3HBIX KpUTEPUEB
OTOXKIECTBICHUSI  OOBEKTOB,  PA3NUYHBIX  CHCTEM
HUIACHTU(QHUKAIIMA ¥ CIIOCOOOB CBS3BIBaHHS HMEH B
KaTaJorax MOXeT camo 1o cebe poXkaaTh KOH(IUKTHI
l/IIleHTI/lq)l/IKaLII/II/I. B TOM YHUCJIC, TOYHOCTb
UCTOJB3YEMBIX METOAOB OTOXIECTBICHHUSI HEBO3MOXKHO
BBIICHUTh M3 caMuX WjaeHThu¢ukaropos. [lostomy mis
MPOBEPKH  KOPPEKTHOCTH  CYLIECTBYIOIIUX  CBSI3€i
WACHTU(HUKATOPOB OOBEKTOB M AL pa3perIeHHs
KOH(DJIMKTOB ~ MEXIy  HICHTU(QHKATOPAMH  TIPH
OTOXK/IECTBICHUH OOBEKTOB Ooiee, 4YeM B JIBYX
KaTaJiorax, IpUXOJHUTCS 3aHOBO IMPUOEraTh K PELICHHUIO

samaun KM Ha ocHOBe HAOMIOMATENBHBIX U
acTpoU3MUECKUX TapaMEeTPOB.
C y4eToM W3IOKEHHBIX BBINIE COOOpasKeHHIA

aCTPOHOMAaM yIajoch pelunuTh (M yoaercst pemiarh, C

HOSIBJICHHEM  HOBBIX ~ KaTaloroB W 0030pOB)
G6onpmmHCTBO mpobsmem KW, dro HaxomumT cBOIt
pesynpTar B myOmmkyemblx Tabmumax KU m
co3aBaeMbIX ~ 0a3ax  acCTPOHOMUYECKUX  JaHHBIX

paznuuHbIX TUIOB. [IpuBenEHHBIE BBINIE KPUTEPUH,
OJHAaKO, HE BO BCEX ClIydasaXx JOCTATOYHBI I PECIICHUA
3a7a4u  Kpocc-uaeHTuuKanuu. Hepeako Bo3HMKaeT
HEoOX0ANMOCTh B Oosee criennpuueckux Meroaax. s
HEKOTOPbIX  THUIOB  OOBEKTOB  3ajada  Kpocc-
UIeHTHQUKAMKM ~ JaleKka  OT  OKOHYaTeJIbHOIo
paspelieHus], U, B IEPBYI0 OYepe/b, 3TO OTHOCHTCSA K
JBOIHBIM U KPAaTHBIM 3BE3aM.

3 OcobeHHOCTH HAEHTH(PUKAIUT
U Kpocc-UAeHTH(PUKANMU KPATHBIX 3Be3/1

JIBoliHBIE 5 KpaTHbIE 3BE3/1bI BECbMa
MHOTOUYMCIICHHBI ¥ HE MCKJIIOYEHO, YTO MX JIOJSI Cpelu
3Be3n [amaktuku (ecny BKIOYATh B HX YHCIO H
IUIAHETHbBIC CHCTeMBbI) BecbMa Omm3ka k 100 mporeHTam.

Croib BBICOKAs KpaTHOCTb 00BICHSIETCS
0COOCHHOCTSIMH ~ 3BE31000pa30BaHMsA, B YaCTHOCTH,
HEO0OXO0IUMOCTBIO ISt BpaIaromerocs "
C)KUMAIOIIETOCS MIPOTO3BE3THOTO ra3o-TbUIeBOTO

o0aka M30aBUTHCS OT OCEBOTO MOMEHTAa WHEPIUH, YTO
MPOIIIE BCETO OCYIICCTBUTH 3a CUET (PparMeHTaIl Ha
KOMITOHEHTBI W/MjIi 00pa30BaHMsI [NIAHETHON CHCTEMBI.

Jlameko He Bce OBOMHBIC 3BE3[bl HAOIIOMAIOTCS
HMEHHO KaK IBOWHBIE. Iy 3TOro mape HYXHO JHOO
HAXOOWUTHCI JOCTATOYHO OJIM3KO K HAONIOmaTeno u
OBITH JOCTATOYHO MIMPOKOH (TOTIa KOMITOHEHTHI Oy IyT
HaOII0gaThCA 30} OT/ETBHOCTH), o0
JIEMOHCTPUPOBATh OIUICPOBCKOE CMEIICHHE JMHUN B
CIeKTpe  W/WaM  TMEepeMEeHHOCTh  OJecka  W3-3a
OpOHWTANTBHOTO  JBIDKCHHS  KOMIIOHEHTOB,  JHOO
MpOSIBJIATE  ce0sl KaK HCTOYHHK PEHTTEHOBCKOTO
n3ydeHus: (BO3HUKAIOIIETO W3-3a aKKPEIMU BEUIeCTBA
Ha OJMH W3 KOMIIOHEHTOB) M T.II. DTH M IPYTHE THIIbI



JBOIHBIX PETHCTPUPYIOTCS € TMOMOIIBIO PA3IMYHBIX
METOAMK  pasiM4YHbIMM  KOJNJIEKTHBAMH H WM,
€CTECTBEHHO, IIPUCBAMBAIOTCS O0O3HAYEHMS B PaMKax
pa3MuHBIX CXeM HAeHTUHKauuu. TakuM 00pazom,
0003HaUYeHHE OAWHOYHOIO OOBEKTa B HEKOTOPOM
KaTaJjore JJOJDKHO OBITh IIPUITMCAHO JBOWHOI cUCTEME B
JIPyrOM Kartajiore, KOrJa TH KaTaloTd WMEIOT pa3Hoe
NPOCTPAHCTBEHHOE paspelienne (T.e., pedb HICT O
KpOCC-UIEHTU(HUKALIIH 00BEKTOB Pas3IuHBIX
KaTeropuii). 3ajada €Ie CHIbHEE YCIOXKHSICTCS Ui
00BEKTOB OONBIIEH KpaTHOCTH. B pe3ynprate K
«TPAJULUOHHBIM» IpOOJIeMaM CXeM HACHTU()UKALUH
npubaBisieTCss HECKOJIBKO HOBBIX, XapaKTEPHBIX HMEHHO
JUTSL TBOMHBIX (KPATHBIX) CHCTEM.

[Ipexne Bcero, TpebyeTcs pa3pabdoOTaTh METOAUKY
oOo3HaueHWH U1 HACHTH(HUKAIUM KOMIIOHCHTOB
KpaTHOH cucTeMbl. J{si TBOWHBIX 3BE3[ ATy MpoOiIeMy
pemany TPaguIHOHHO, T00aBISIsI K HICHTU(PHKATOPY
cUCTEeMHI B KauecTBe cyddukcoB OykBel 4 u B. Ho yxe
C TpPOMHBIMM CHUCTEMaMHU IOCTyHalu NO-pasHOMYy. B
TECHBIX CHCTEMaX, KOTJa OKa3bIBAJIOCh, YTO KOMIIOHEHT
A mnpencraBiser co0oif Ha caMOM Jiesie  JIBOMHYIO
3BE3NY, HOBBIC JBa KOMIIOHCHTAa nojyvdain
obo3nauenuss Aa u Ab. DToT UpUHIUN, TOMHMO
MPOYero, OTpakal M TOT (paKT, YTO KpaTHBIE CHCTEMBI

(xpome caMBbIX HIUPOKHUX) JIOJDKHEI OBITH
MepapXWYECKUMH, HHA4Ye OHHM OyAyT AMHAMHYECKH
HecTaOWIBHBIMM W TIPOCYHIECTBYIOT — HEIOJTO.

HccnenoBaTeny ke IUPOKUX CHCTEM, TJie KOMIIOHSHTHI,
KaK IPaBUJIO, HAOIIOAAIOTCS 110 OTAENBHOCTH, 8 YPOBHH
HepapXuu He OYEBUIHBI, 0003HAYAIN BHOBb OTKDPBITHIH
KoMIOHeHT OykBoil C. AHAJIOTWYHO 3TH MPUHIIHIIEI
PAaCIpOCTPaHIUCh Ha CHUCTEMBl 0ojee BBICOKOH
KpaTHOCTH.

DTH CXEMBl, €CTECTBCHHO, HE HcalbHBI. [loMuMmoO
TOrO, 4YTO TOSIBISIIOTCS TpyXHO (opmartupyembie
obo3nauenus Ttuma Aal, a B HeHepapxXUYECKUX
cucTeMax OCOGEHHO BBICOKOHW KpaTHOCTH (KOTOpBIC
HEKOTOPBIC KCCIICIOBATENN, BIPOYEM, MPEANOYUTAIOT
Ha3bIBaTh CKOpee CKOIUICHUSIMH) HE XBaraeT OyKB
JJATUHCKOTI'O a.]'[(baBI/ITa. OTKpI)ITI/Ie KOMIIOHEHTa Ha
MPOMEKYTOYHOM HUCPAPXMUYCCKOM YPOBHE SIBIIACTCS
Oonee penkuM CcOOBITHEM, HO TaKKe HapyIIaeT
OTMCAHHBIC BHIIIE TPUHIUITBI HANMEHOBAHUS OOBEKTOB.

Eme oaHON, [ONMOJHMUTENBHOW  TPYAHOCTHIO,
MpUCYIIEeH 1ake TBOMHBIM CUCTEMaM SIBJISIETCS MOPSA0K
npucBoeHusi Oyke A (rmaBHOMYy) ¥ B (BTOpHYHOMY)
KOMIIOHEHTaM, TOYHEE, HEOJHO3HAYHOCTb OTBETa Ha
BOIPOC, KAaKOW KOMIIOHEHT B Mape SIBJISETCS TJIaBHBIM.
st uccnenoBareneil BU3yanbHO-ABOMHBIX 3BE3]l 3TO —
Ooitee ApKUil KOMITOHEHT (OCTaBUM B CTOPOHE BOTIPOC O
MOpSIIKE TPUCBOCHUS OYyKB B TMapaxX ¢ KOMIIOHCHTAMHU
OIMHAKOBOH APKOCTH, a TaKXkKe TO 00CTOSTEIHCTBO, UTO
B pasHBIX (QWIBTpax  OTHOCHUTENbHAas  SPKOCTh
KOMIIOHEHTOB MOJXXET OBITh pa3HOH, a B HEKOTOPBIX
CIy4asX CaMbIM SIPKHM areHTOM B CHCTEME SBIISETCS
JlaXke HE 3Be37d, a aKKPELMOHHBIN JUCK BOKPYI OJIHOMI
W3 3BE3), JJIS HCCIEAOBaTeNeil MepeMEHHBIX 3BE3 —
Oonee ropsunii. [Ipu MoeTUPOBaHUN TECHBIX JBOWHBIX
CUCTEM TPUHATO CUUTATh TJABHBIM KOMIIOHEHTOM
Ooylee MacCHUBHYIO Ha CETOJHSIIHHUN JIeHb 3BE3[y, a C
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TOUKM  3pEHMs  3BE3JHOM  DBOJIOLMM  TJIABHBIM
KOMITOHEHT — M3HAYaJIbHO OoJiee MacCUBHas 3Be3ja (u3-
3a MEpPEHOCa MacChl B CHUCTEME B IPOLECCE IBOJIIOLMU
9TO MOTYT OBbITh Pa3Hble KOMIOHEHTHI). C TOUKH 3pEHUSI
KMHEMATUKH JIBOMHOIN CUCTEMBI TNIaBHBII KOMIIOHEHT —
MEHbIIMI N0 Macce. M cyliecTByroT, HaKOHEl, 3aJlayH,
JUTS. KOTOPBIX YJIOOHO CYHMTATh TIABHBIM KOMITOHEHTOM
6onpmmii mo pasmepam. [Ipucsoenue 6yks (B, C, ...)
KOMIIOHCHTaM B CHCTEMaxX OOJBIICH KPaTHOCTH TaKkKe
MOXXET OCYIIECTBISITBCS IMO-pa3HOMY. B HOPSAIKE
YMCHBIICHUS OJIecKa, B MOPSAAKE YIOAJICHHUS OT TIIABHOTO
KOMIIOHEHTa A u T.1.

Bce 3t oOcrosiTenbcTBAa MPHUBOAAT K TOMY, YTO
KOMITOHEHThI (M CaMH CHCTEMBI) JBOWHBIX M KPATHBIX
3BE3JI TMOJNy4arOT B PAa3JIUYHBIX KaTaloraXx BechMa
pas3nuuHbIe 0003HaUYEeHUS (npucBauBaembie B
COOTBETCTBUHU c Ppa3TUYHBIMU cxeMaMu
unentudukanum), #u 3amada KW, Gomee-meHee
pellieHHast Ui OJIMHOYHBIX OOBEKTOB, CTAaHOBHTCS
ropa3mgo Ooiee CIOKHOM Al ABOWHBIX M KPAaTHBIX
CHCTEM.

4 Tlouck ungopmanuu B base 1annbIx
JIBOMHBIX 3B€3]

B manHOM pasnene ommcaHbl MPUHOMIBI TTOMCKA H
otobpakeHns WHpopManuu B base maHHBIX IBOWHBIX
3Be3n (Binary star DataBase, BDB, [6]), xotopas
pa3pabatbiBaeTcsi B HACTOSAMMWUNA MOMeHT B MHcTHTyTe
Actponomun PAH w comepuT maHHBIE O TOpSIKa
110 000 3BE3AHBIX CHCTEM C KPATHOCTBHIO OT 2 U BHIIIIE.
Jannsie, comepkamuecs B BDB, momyuatorcst mytem
OObeMUHEHNS] MHOXECTBA KaTaloroB (C pa3HBIMH
MIpUHOUIIAMU OpraHu3aliii MW pasHbIMU CHCTEMaMU
UIeHTHOUKALNK), COIepXKAIMX HWHOOPMALHUIO O
JIBOMHBIX ¥ KPATHBIX 3BE€3/1aX Pa3HBIX HAOIIOAATEIbHBIX
TUIIOB.  BHM3YaJbHBIX  JIBOWHBIX,  CIIEKTPAIBHBIX,
PEHTT€HOBCKHUX, ACTPOMETPHUIECKHX,
UHTEP(HEPOMETPHUIECKHX, CHEKTPOCKONMMYECKHX,
¢oromerpruecknx W T.JA. M3  3THX  KaTajoros
W3BJIEKAIOTCA Kak HAONIOJaTenbHBIE JAaHHBIE O
KOOPJMHATaX, COOCTBEHHBIX JBIDKECHMAX, IEPUOJAX,
MEPEMEHHOCTH,  3BE3JHBIX  BEIWYMHAX, TaK W
acTpou3uyeckue HapameTpsl SBOJTIOLMOHHBIN
CTaTyc, Macchl U T.IL

3anpoc mamHsix B BDB Bo3Moxen mmbo ¢
UCIIOJIB30BaHUEM HIEHTH(HUKATOPA, JTUOO0 NPH HOMOIIH
moucka 1o  mapamerpaM. Ilpu  momcke 1o
uaeHTU(UKATOPY  TOJb30BaTeIb MOXET  BbIOpaTh
CHCTEMY HICHTU(DUKAIIMN U3 HECKOIBKUX, BKITFOYEHHBIX
B BDB: ADS, Bayer, CCDM, DM, Flamsteed, GCVS,
HD, HIP, IDS, IGR, Name, SBC9 umu WDS; nu6o
BBECTH WJAeHTH(HUKATOp B cBOOOmHOW Qopme. B
nocinennem cinydae BDB mpexne Bcero mombiTaeTcs
HalWTH BBEICHHBIA UICHTHOUKATOP CPEIU MMEIOIIUXCS
B 0Oaze. Eciii HaliT MACHTH(HUKATOP HE YAAIOCH, OymeT
clienaH 3arpoc (¢ ucroap3oBanueM mporokoia SOAP) k
cHCTEME, CBs3bIBarolIel o0o3HaueHnus (name resolver)
Sesame [7], u cpenu BBIIAHHBIX €0 PE3yJIbTATOB OyIeT
BbIOpaH uaeHTH(GHUKAaTOp, MMetommiics B BDB.



3mecs HEOOXOIMMO OTMETHTH, YTO WHOTAA, KOTrIoa
TaKUX HICHTH(HKATOPOB HECKOJIBKO, M HE BCE OHH
MPUHAAISKAT OJHOMY U TOMy ke 00bekty BDB, mbl
nojydaeM YyKazaHue JHOO Ha HaJMuUe KpaTHOM
CHCTEMBI, COCTOSIIEH M3 IBYX APYTUX CHCTEM, JIMOO Ha

ommbOKH, comepkampecs B Sesame  (MCKiIrovas,
KOHEYHO,  TPHUBHAJBHBIA  Choydail, Koraa  9TH
UICHTUDUKATOPBl ~ MPUHAUICKAT  JBYM  Pas3HBIM

KOMIIOHCHTaM 0)1H017[ CI/ICTeMBI).

PesynpTaThl 3ampocoB K Sesame  K3MIMpYOTCA.
[Mocne nony4yenus uaeHTUUKaTopa:

1. BDB nHaxomut Bce 3ammcH (CHCTEMBI, TAphl HITH
KOMITOHEHTHI), CCBUIAIOIIHECS Ha JAHHBIH
uaeHTudukarop. HalimeHHpIe 3amuicH BKIIIOYAIOTCS B
CIUCOK (31€Ch U Jaee B CHHMCOK BKIFOYAOTCS TOJIBKO
paHee OTCYTCTBOBABIIHE B HEM DJIEMEHTHI).

2. Inst Kaxzo¥ HalJIeHHOW 3amdcd Haxomsrcs (u
TaKXKe BKIIOYAIOTCS B CIHCOK) 3allUCH C TEM Ke
BHYTPEHHHUM HACHTH(PHUKATOPOM, 4TO U ¥ Hee (KaxaoMy
o0rexTy B BDB Moxer cooTBeTCTBOBaTH HECKOJIBKO
3amucell, MOCTYNUBIIMX W3 pPa3HBIX KaTajoros, HO
HUMEIOIMX OJIMH BHYTpPEeHHU# uaeHTH(HKATOp). B
Ka4yecTBEe BHYTPEHHEro MACHTH(UKATOpPA MCIOJIB3YETCs
ums BSDB (cm. Huke).

3. Eciu HaiineHHas 3alich OTHOCUTCSA K CUCTEMaM,
TO B CITMCOK BKITIOYAIOTCS BCE MAaphl, CCHUIAIOIINECS Ha
Hee. [lns mapel BKIIOYAIOTCS B CIHCOK o00a ee
KOMITOHEHTa, a TakKe CHCTeMa, Ha KOTOPYI0 OHa
ccbutaeTcs. JIJisi KOMIIOHEHTA B CITMCOK BKJIFOYAETCS €0
poJUTENbCKAas Tapa.

4. Cocrapnsiercst (MOMOJHSIETCS) CHMCOK BHEIIHHX
UIEHTU(PUKATOPOB, HAa KOTOPbIE CCHUIAIOTCS 3allUCH,
HaﬁﬂeHHbIe Ha MpEAbIAYIIUX dTalax.

[epeuncieHHbIe 3TANBl TMOBTOPSIOTCS ITUKINICCKH
JUIS BCEX HAWNEHHBIX HICHTH()HUKATOPOB IO TEX IIOP,
moKa (POPMHUPYEMBIH CIIFICOK HE MEPECTAHET PACTH.

5 Cucrema unentudpurkanuu BSDB

[Ipu coznanum ba3el maHHBIX ABOHHBIX 3Be3q BDB
aBTopamu pa3paboTraHa cxema obOo3HadeHunit BSDB,
NpU3BaHHAS Pa3pelIUTh CYMIECTBYIOMINE MPOOIEMBI
WICHTUDHUKAIMK H KPOCC-UACHTU(DHUKALNK JBOUHBIX
cuctem. BSDB gomkna Obia ymOBIETBOPATH (M
YIIOBJIETBOPSIET) CIEAYIOMIMM KPHTCPHSIM:

e HU OJAUH OOBEKT HE JO/DKEH HOCUTH Oosee
OJTHOTO UACHTU(HUKATOPA,

® HM OOWH WICHTH()UKATOP HE JODKEH OBITh
MPUCBOCH 00JIee, YeM OTHOMY OOBEKTY;

® OTKpBITHE HOBBIX KOMIIOHCHTOB B CHCTEME HE
JIOJKHO HapylIaTh MPUHIUIIBI MIPUCBOCHHUS

WICHTU(UKATOPOB,;
e cucTeMa JOJDKHA OBITh HECIIOXKHOH, ONHM3KOH K
TPaJULHAOHHBIM u HUHTYUTHUBHO TIOHSTHOH

HCCIICAOBATEIISIM JBOMHBIX.

IMIpn npucBoeHnn wuAeHTHPUKATOpPA MO CHCTEME

BSDB MBI BbImEnsieM TpH KaTerOpuHM OOBEKTOB:
cuCTeMa, Mapa, KOMIIOHEHT. OTO TOIXOJ CIIeHyeT
CUUTATh IMOHEPCKHM, M  JHUKTyeTcs OH TeM
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OOCTOSITENIECTBOM, 4YTO KakIas W3 TpPeX KaTeropui
XapaKTepu3yeTcss CBOMM Ha0OpoM HaOIr0aTebHBIX
naHHbIX. KOMIOHEHT — XapakTepu3yercs  Maccoi,
pajrycoM, TEMIepaTypoil, CBETUMOCThIO, W T.I. (TO
ecTh, TeM Ha0OpOM acTpO(U3UUECKHX IapaMeTpoB,
KOTOPBIM ~ XapakTepu3yeTcsi, Hampumep, OJIUHOYHAs
3Be3za). [lapa — 370 1Ba 00BeKTa (KAl M3 KOTOPBIX,
KCTaTH, TOXE MOXKET OKa3aThCs IMAapoii), CBI3aHHBIX
TPaBUTAllMOHHO. JTa KaTeropust XapaKTepu3yeTcs
TaKHMH TapaMeTpaMd KaK OTHOCHUTENBHOE IOJIOKEHHE
YJICHOB Tapbl Ha HeOecHO#l cdepe (Wi BH3yalbHBIX
IOBOWHBIX), OpOHWTAIBHBIMEH Iapamerpamu  (IIepHo[
oOpamieHns, SKCHEHTPUCHTET OpOWTHI W TMp. — I
OpOWTANBHBIX M YaCTH CIIEKTPOCKOIINYECKUX JBOWHBIX),
HHTETPATbHBIM ~ OmeckoM (st (OTOMETPUYIECKH
HEpa3pelIeHHBIX) U CIIEKTPOM (TSl CIEKTPOCKOMMIECKH
HEepas3pelieHHbIX). 3/eCh CIeAyeT 3aMETHTh, YTO
HaOII0JaTeNIn UMEIOT JIeJI0 MPEUMYIIECTBEHHO UMEHHO
C TapaMu, M UMEHHO HH(popmamus O mapax, Kak
NpaBWJIO, M BKJIOYAETCs B KaTtajoru. Hakowner, Taxas
KaTeropusi Kak CHCTEMa XapakKTepH3yeTcsi OOMNMH
napaMeTpamMu: BO3PACT, METaJUIMYHOCTb, PACCTOSHHE,
KuHeMaTHKa B ['anaktuke u np. HekoToprsle mapaMeTpsl
MOTYT TPUIKCHIBATHCSA PA3IMYHBIM KaTErOPHsAM: TaK
KOOPANHATHI XapaKTEePU3YIOT KaXKIbI U3 KOMIIOHEHTOB
B Clly4ae pa3pelleHHON OBOMHONW M mapy — B Cllydae
Hepa3pelIeHHOM.

Unentupuxatop BSDB cocrour u3 umdpoBoii
YacTH, KOMIWIIMPYeMOW W3 3HaYeHHH HeOeCHBIX
KOOpAWHAT W  TpenBapseMod  cumBoioMm ' J’
(0o3HaYarOIMM, YTO KOOPAMHATBI OTHOCSTCS K 3IOXE
2000.0 ropma); WHIIUKATOpa «cucremMa—Iapa—
koMmnoHeHT» (“s”, “p”, “C”), OTHEeNsIeMOro TBOCTOUHEM;
u OykBeHHbIM OOO3HaueHHWeM, B OOLIMX dYepTax
HAIOMUHAIOUIMM 3HAKOMBIE HCCIIEIOBATEISIM JIBOWHBIX
3Be3]l CcXeMbl oOo3HaueHmil. Tak, o0003HaYCHUS
00BEKTOB HEKOW TPOHHOI CHUCTEMBI OyIyT BBITJISIETH
CJICIYIOIM 00pa3oM:

J000144.48+590527.1:s
J000144.48+590527.1:pAa-Ab
J000144.48+590527.1:cAa
J000144.48+590527.1:cAb
J000144.48+590527.1:pA-B
J000144.48+590527.1:cB

OTMeTHM, 9TO B CITUCKE OTCYTCTBYET KOMITOHEHT A,
MOCKOJIBKY B JAHHOW KpaTHOW cucreMe o0BeKkT A
SBJIIETCS HE 3Be3mo, a mapoit 3Be3n (Aa-Ab) u,
COOTBETCTBEHHO, OITUCHIBACTCS napameTpamy,
XapakTepHBIMH IS [apel  (Hampumep, IepHO[
obpariieHus), a He IS KOMITIOHeHTa (HarmpuMmep, Macca).

KoopaunaTtaass gacte obo3HaueHuss BSDB BuyTpm
CHCTEMBl HE MEHSCeTCS, HEeCMOTps Ha TO, YTO
KOOpAMHATH KOMIIOHEHTOB, BOOOIIE TOBOPS, MOLYT
pas3IH4aThCs.

[punmunel  co3manus uaeHTHQuKaropa BSDB
YIOBICTBOPSIIOT MpaBUiIaM, YTBEPIKIACHHBIM
Mex1yHapOTHBIM ACTPOHOMHYECKUAM COFO30M.



6 Pemenue npodJieM Kpocc-uaeHTHPUKATUA
JABOMHBIX U KPATHBIX CHCTEM

Cxema o6Oo3Hauenmii BSDB  nmomxsa  OBITH
BCEOOBEMITIONIEH, TO3TOMY HEOOXOIUMO M03a00THUTHCS
0 TOM, YTOOBI KPAaTHBIE CHCTEMbI BCEX HAOIIOIATEIbHBIX
TUIIOB MOIJIM TMONYYUTh B HEH COOTBETCTBYIOIINE
o0o3HaueHus1. 11 3TOro KOJUIEKTHBOM BeJeTCsl paboTa
MO CO3JaHUI0 Oo0mIero Karajora WAECHTU(UKALUI
IBOMHBIX 3Be3n (OpeaBapuUTENbHOC  Ha3BaHHE
Identification List of Binaries, ILB), xoTtopslit momxkeH
BKJIIOYATh 0003HaYEeHUs BSDB IS BCEX
KaTaJOrM3UPOBAHHBIX B HACTOSIIEE BPEMS JBOWHBIX
CHCTEM, a TAK)Ke MPEJOCTABUTH TAKYIO BO3MOXKHOCThH H
JUTSL Oy IyIIHX CITHCKOB/KATAIOroB/0630pOB TBOMHEIX.

K xaranory ILB mocrenenHo mnoaximovarorcs
KaTaJIOTH JIBOMHBIX CUCTEM, HAYMHAS C CaMbIX IIHMPOKUX

W, ONHOBPEMEHHO, CaMbIX  MPEACTABUTEIILHBIX.
KaxnomMy o00BeKTy, BCTpedalomleMycsi BIEpBBIC,
MIPUITNCHIBACTCA  YHHUKalbHOEe o00Oo3HaueHne BSDB.

O6’B€KTBI, YK€ HUMCIOIHECA B paHEC HCCICAOBAHHBIX
KaTajiorax, JOIMMUCBIBAIOTCSA B COOTBETCTBYIOIINE CTPOKU

ILB. HoBrle  00OBEKTEHI, BXOJIINE B  yKe
cymectBytomue B |LB 3Be3nHBIe crcTeMbl, IpUBOIAT K
KOPPEKTHPOBKaM COOTBETCTBYIOLIHUX paszenoB

karaynora. [Ipy 3TOM MPHUXOIUTCSA pelIaTth MPOOJIEMBI
KW, xoTopbie BO3HHMKAIOT Ja)Xe B TOM cllydae, KOrjaa
KpaTHasi CHUCTeMa MPUHAAJIEKUT TOJbKO OJHOMY
HAONIOMATEIEHOMY THIYy U, CIICAOBaTeIbHO, €¢
COCTaBJIIOIIHNE MOMMEHOBAHBI XOTh, BO3MOXKHO, U IIO-
pasHOMy, HO, 1O KpaifHeii Mepe, B COOTBETCTBHH C
OIHOW W TOH JXKe cxeMoi wumeHTH(UKanuu. 3amgada

YCIIOXKHSIETCA, KOrJa B CHCTEME NPUCYTCTBYIOT
OOBEKTHI, MPOSBIISIONINE CBOIO BOMCTBEHHOCTH IIO-
pasHoMy (T.e., MIpUHAIIS)KAIIHE Pa3IUIHBIM

HaOJIONATeNIbHBIM ~ THIIAM, H3ydYaeMble pa3HYHBIMH
TpyHIIaMu HUCCIeAoBaTelel U, B pe3ynbTaTe, UMEIOIUe
BecbMa pasHele 00o3HauyeHus). bomee Toro, oOGBEKT,
HpeHCTaBHHIOHlHﬁCH OIVMHOYHBIM C TOYKHU 3pCHUA
OHOH METOAWKM HaONIONEHUH, MOXET OKa3aThCs
JIBOWHBIM WJIM KPaTHBIM C TOYKH 3PEHHS JAPYTOH; 3TO
SIBJISIETCSl  CJIEJICTBUEM PpA3HULBI B IIO3MIMOHHON U
(hoTOMETpHYECKON TOYHOCTH MCIOJIB3yEMbIX KaTaJloroB
(meTomuk HaOJIOACHNS), CKa3bIBaeTCs Ha
IPUITUCHIBAEMBIX ~ HACHTU(QUKATOPAX M  YCIOXKHSACT
npobinemy KU.

Jns pemenus mpodirem KW mnpuBnekaercs Bcs
UMEIOIIascsl B KaTajorax HHQOpMaus, B TEPBYIO
odepenb — MO3UIMOHHAs U (OTOMETPHIECKAs, a TAKXKe
yKe coJepkamasics B HEKOTOPBIX KaTajorax Kpocc-
uneHruduxanus. Ipu 3ToM momyTHO pemraercst (cama
mo cebe BecbMa akTyadbHas [8], B uacTHOCTH, B

aCTPOHOMMHU 9D npoGiiema JIOCTOBEPHOCTH
(cormnacoBanHoCTH, HEMPOTUBOPEUNBOCTH)
KaTaJIOTU3UPYEMBIX MHOT'OMEPHBIX YHCJIOBBIX

M3MEPUTENbHBIX JaHHBIX, TOCTYMAIOIIUX W3 Pa3HbIX
ucTouHukoB. B wuactHoctH, B mpomnecce KU nHamu
OOHAPY)KUBAIOTCSI OIIMOKA KaK B  OPUTHHAIBHBIX
KaTajiorax, Tak ¥ B 0a3ax JaHHBIX OOLIEro Ha3HAYEHMUS,
0 9eM MBI CO00IIaeM X aBTOPaM.
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Oxono 90 mpouentoB Bcex npodiem KU ynaercs
pa3pelnTh aBTOMAaTHYECKH, W 3TO JAeNaeT Npodiemy
co3naHus yHHGHIUpoBaHHBIX MeTonoB KU B mpunImme
pemaemoid. J{ns ocraBmmxcs 10 mpoiueHTOB Bce ke
TpeOyercss py4HOH  MOJXO[ ONSITh-TaKH, B
COTPYIHHYECTBE C aBTOPAMHU OPUTHHAIBHBIX KaTaJOTOB.

Karamor ILB Oymer WOCTOSHHO TIOTONHATHCH,
CTaHET OCHOBOH i 0Oa3el mauHelx BDB, a Ttaxke
MOJKET CIYXHTh IS IPYTUX MPHIOXKEHHH. MeToamka
KM xOMIOHEHTOB, Hap U CUCTEM JBOMHBIX M KPAaTHBIX
3BE3J TAKXKE JOJDKHA CUHUTATHCS OPUTHHAIBHOU (Kak u
cuctemMa o6o3Hauennit BSDB); oHa OOCTOSHHO
MOTUGUIMPYETCSI U CTAaHET IOJIC3HOW s OyIyImx
ACTPOHOMHYCCKUX 0030pOB.

3aKjao4YeHue

[Ipobnema o0o03HA4YCHUST HEOECHBIX OOBEKTOB
MOSIBUIIACh B aCTPOHOMHH JaBHO M OKOHYATEIILHOTO
peuieHuss He Hauuia 1o cux nop. IlapamiensHoe
CYIIECTBOBaHWE ¥  HMHTCHCHUBHOE  HCIIOJIb30BaHUE
JIECSTKOB CUCTEM 0003HAYECHUI MTPUBOJUT, KPOME BCETO
npoyero, K HEOOXOIMMOCTH TIOCTOSIHHO — pEHIaTh
npobiemsl  kpocc-uaeHTH(uKanud. OcoOeHHO 0cTpo
9TH BOIPOCHI CTOST JUIS JBOMHBIX M KPaTHBIX CHCTEM —
00BEKTOB, BBITJISISIIINX, 0003HaYaeMBIX u
KaTaJOTH3HPYEMBIX Pa3TMYHBIMA rpyImnamMu
HCCIIEeI0BATENICH IO-PA3HOMY .

B pabore pman o0030p cucTeM W CTaHAApTOB
UACHTU(PUKAITAN ACTPOHOMHYECKIX 00BEKTOB,
OTHCAHBl CIOXHOCTH M OCOOCHHOCTH [UII KPaTHBIX
00BeKTOB. OOCYXKIAIOTCS CYMIECTBYIOIIAE METOIBI M
CpencTBa KpOCC-HIACHTU(HUKAIMH 00BEKTOB. OmucaHbl
MeToauka o00o3HaueHuii BSDB wu o0mmii karanor
uaeHtnukanuii 1BorHbIX 3Be3] |LB, nmpumensemblie B
baze nmamHeix gBoMHBIX 3Be3n BDB, a Takke
HJUTIOCTPUPYIOTCS TIPUMEPBI pasperlieHuss KOH(PINKTOB
UICHTU(DUKAIINH.

Bbaarogapuoctu

Msb! OnarofapHbl aHOHMMHBIM —PELIEH3EHTaM  3a
LICHHBIE 3aMEYaHUs], KOTOpPbIE MO3BOJIIN YIIy4IIUTh
TEKCT cTaThbd. PaboTa BBINOJIHEHA TPH MOJJIEPIKKE
rpautoB POOU  12-02-31904, 12-07-00528, wu
IIporpammsr Ipesnguyma PAH Ilognepikka Begymiux
HayuHbIX 1ikon (rpant HIII-3620.2014.2)
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In this work we continue and develop research
focused on solving of problems arising in the
comprehensive analysis of heterogeneous data sets by
available arsenal of scientific methods and tools to
identify useful information and to gain new knowledge.
Here the problems of designation and cross-
identification of multiple objects in astronomy are
discussed, with a focus on streamlining of designation
schemes and integrating of multidimensional
observational data of different types. We shortly review
existing methods of designation of single and multiple
astronomical objects, describe BSDB schemes,
implemented in Binary star database (BDB) and discuss
problems and solutions of cross-identification.
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AHHOTanus

B nmaHHOW paboTe NPUBOIUTCS OIMCAHHUE
CHCTEMbl HMACHTU(QHKALUK TEPCOH, KOTOpas
co3jaBajiach B Ipolecce pa3padotku ExnHoro
Peno3uTOpHs pe3yIbTAaTOB Hay4YHO-
Texauyeckoit nesrensHoct (PHTM) B WBT
CO PAH. KpaTko onmchIBaroTCS MPUHLIUIB U
METObI, HCIIOJIb3YEMbIC Ipu CO31aHNN
CHCTEMBI, a Takxke ee cTpykrypa. Onmcal
QITOPUTM  CO3JaHMS ABTOPUTETHOH  6a3bl
JaHHBIX ~ C  OINHCAHWSAMH  TEPCOH B
AaBTOMAaTHUECKOM  pexume, 0e3  ydacTus
none3oBaTens. Jns  BBISBICHHS — HEYETKHX
OyOnuKkaToB B YIOMHHAHUSX  [EPCOH
HCIIOJIb30BAJIHCH WHJICKCHPOBaHUE o
OUrpaMmam U PacCTOSHHE PeIaKTHPOBAHHS.

1 Beeagenue

Paspabotka wuHbopMaumonueix cuctem  (MC),
IpeAHa3HavYeHHBIX 1 cOopa U XpaHeHUs! HH(HOpMALH
0 pe3ynbTaTaX HAyYHOH NEesATeNBPHOCTH, B HACTOSIIEE
BpeMms Kkpaiine axtyameHa [1]. K TakuMm cucremam
OTHOCSATCS Hay4HbIe ceTH (Hampumep, Scopus [2], Web
of Science [3], ResearchGate [4], SciVerse [5], Cross-
Ref [6]), u menbiii xracc WHOOPMAIMOHHBIX CHCTEM
CRIS (Current Research Information Systems) [7].
[MpenmeToM paccMOTpeHUs B AaHHOM pabore OyayT
CRIS-cucremsl.

C 2000 roma cymectByer opranm3anus EuroCRIS,
obwpenuHsIOmas pa3padboTaukoB u uccienoBateneit MC
TEKYLIMX MCCIEIOBAaHUH B cTpaHax EBponeiickoro
Coroza. EuroCRIS  3amuMmaercs  cosgaHueM |
MOAACPKKOW CTaHAAPTOB YW METOAOJIOTUN CO3/IaHUS
CRIS-cucrem.

B Hacrosimiee Bpemsi pacnpoctpanenue CRIS-
CHCTEM  HE  OTPaHHYMBACTCS  reorpaduIecKuMu

Tpyast 16-ii Bcepoccmiickoii Hay4yHO#l KoH(pepeHIUH
«JIEeKTPOHHBbIE OMOJMOTEKH: MEePCIEeKTUBHBIE METOAbI U
TEXHOJIOTHH, JIEKTPOHHbIe KoJutekmum» — RCDL-2014,
Hy6na, Poccusi, 13-16 oxrsiops 2014 r.
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pamkamu. B EUroCRIS ©onee 300 peneratoB wu3
43 ctpan. UneHamu JaHHOM OpraHm3alMu  SIBISIOTCS
OATh ~ POCCHUMCKUX  opraHm3anuil.  LleHTpanbHBbIA
3KOHOMHKO-MaTEMAaTHUCCKHI WHCTUTYT PAH,
Huctutytr BhluMciuTenbHbIX TexHoJorud CO PAH,
Wuctutyr HedTera3oBod TEOJOTMH U TeO(HU3UKH
uM. A.A. Tpopumyka CcO PAH, Ypanbsckuit
tdhenepanpHblii yHHBepcuTeT M Haywnas OubmmoTexa
«KubepJlennnka». PazpaboTkoit CRIS-cucrem
3aHAMAIOTCS TaKke ACTpaXxaHCKHH TOCyAapCTBEHHBIN
yauBepcuteT [8], MHCTUTYT MareMaTHKH U MEXaHUKH
uMm. H.H. Kpacosckoro YpO PAH, WHcrutyT
BerurcuTenbHbIX Texuomoruii CO PAH [9] u mpyrue.
CyIIecTBYIOT TaKXe CHCTEMBI, B3aMMOJECHCTBYIOIIUE C
nokaneHbIME CRIS-cucremamMu u pacmmpsiiomme ux

(yHKIMOHATBHOCTE. B KayecTBe mnpuMepa MOXKHO
NPUBECTH  CHCTEMy, pa3pabaThiBaeMyi0 B  Cpele
KPYIHOTO OTEYECTBEHHOTO OHJIAHHOBOTO HAay4YHO-

00pa30BaTENbHOrO0 MPOCTPAHCTBA, IOIEPKUBAEMOTO
cucremoit Commoner [10, 11].

Hcxons n3 IMpoKoro aMamna3oHa IOJIb30BaTeleH
BO3HHUKAET HE00XOJUMOCTh ydera caMoi
pasHo0Opa3HoH Hay4YHO-HCCIICIOBATEIBCKOM
nHpOPMAIINH, a TAaKXKe U 0OIBIIOH HAbOp TpeOOBaHUIT K
CRIS-cucremam.

B  nmamHOW  cTaThe  ONHKCHIBAETCS  CHCTEMA
UIACHTU(DUKAIIMYA TIEPCOH, KOTOpas pa3padaThiBajiach B
paMKax CO3JIaHUsl CHCTEMbl arperMpOBaHUs JAHHBIX 110
HAyYHBIM MOpOEKTaM B MHCTHTYTE BBIYHCIUTEIBHBIX
texnonoruii CO PAH. 3amaua wuaeHTH(UKAIIH
nepcoH B gaHHbiXx CRIS-cucreM, 0ObenUHEHHBIX B
€ IUHBIA peno3uTopui, OnM3Ka K 3a7a9aM
unentudukamun cymHdocrei (entity identification) [12],
ycranosienus cesseit (record linkage) [13], BeisBieHus

IyOJIMKATOB (duplicate detection) [14-16].
! PaGora BemonmHeHa TpH  (UHAHCOBOH  ITOIIEPXKKE
MuHucrepctBa  oOpa3oBaHuss ©W  Haykum  Poccuiickoi

Oeneparmu (FocynapcrBennsiii kontpakt Ne 14.521.11.0004
ot 14.08.2013 «Pa3paboTka CHCTEeMBI arperupoBaHus JaHHBIX
[0 Hay4YHbIM IIPOEKTaM U3 pPAa3IMYHBIX HCTOYHHKOB JUIS
obecriedeHHss MOHUTOPHHIA pealu3allid MEpONpHsATHil U
nporpamm», mudpp 2013-2.1-14-521-0017-002).


mailto:aknjazeva@ict.nsc.ru
mailto:tur@hcei.tsc.ru
mailto:okolobov@hcei.tsc.ru
mailto:zhizhim@mail.ru

[lepeuncneHHple 3aJaddl aKTyaJbHBl Ul IIHPOKOTO
JHMaIia3oHa PeCypcoB, paclpeleNieHHbIX M JOKaJIbHBIX.
B caMbIX pa3HOOOpa3sHBIX JAHHBIX YaCTO BCTPEYAIOTCS
YIOOMUHaHUA OJHHUX MU TEX KE OGT)eKTOB pCaIbHOTO
MHpa, KOTOpbIe HEOOXOAMMO CBSI3bIBATH MEXIy COOOM
Uil obecrieyeHusi Oojiee KauyeCTBEHHOH paboOTHI C
nndopmanmeir. B uactHocTH, B HameH pabote
UCTIONB3YIOTCSI  METOJBI  HEYETKOTO COIOCTaBJICHHS
CTPOK M 0OOIINE MPUHINIIBI CBS3BIBAHUS JOKYMEHTOB.

2 O030p padoT B 00,1aCTH HACHTH(PUKALINH
00beKTOB

Hns unentuduranun oobexktoB B CRIS-cucTemax B
HacTosiIee BPeMs MCIOJIb3YyeTCsl OAX0, OCHOBAHHBIH
#a npuamumax LOD?. OH mO3BONSET HCIOIB30BATH
COOCTBEHHBIE WJICHTU(UKATOPBI, KOTOPHIE IPHU ITOM
CTaHOBsITCSI BHENIHUMHU. CO3IaHHBIC WACHTH()UKATOPHI
MOTYT OJHO3HAYuHO paspemiathcsi W CTOPOHHUMH
cucTeMaMHd Ojaronmaps HCHOJIb30BAHUIO MEXaHH3Ma
URI. Takoit momxom pa3pabaTeiBaeTcs B paMKax
npoekra CERIF-Linked-Data®. B nanbueiimem cBsi3ath
JIaHHbIE CRIS-cucrem, npeoOpa3oBaHHbIC B
cootBercTBUM ¢ npuHnunamMu LOD, MoxHO cBsi3aTh C
JIPYTHUMHA HUCTOYHUKAMHU LOD (mampumep,
O6ubauorpaduueckuMu) ¢ TOMOIIBIO HMHCTPYMEHTA
aBTOMaTHYecKoro ycranosierns RDF-cesutok Silk?.

Hcnonp3oBaHue  CEMAaHTUYECKUX  CBSI3€d  IpU
cosmannu  u  ortoOpaxkxennn  CERIF-moxymenrtos
paccmatpuBaeTcs Takke B paborax C.U. IlapmHoBa
[17].

Bomnpocs! uaTeTpariu nHPOPMAIMOHHBIX PECYPCOB,
(hopmupoBaHNs HAOOPOB METATAHHBIX U OHTOJIOTHH JIIS
HaY4HBIX nH(pOpMaMOHHBIX pecypcoB
paccmatpuBatoTcsi B paborax A.H. besmymmHoro,
M.B. Kynaruna, B.A. Cepe6psikosa u ap. [18, 19].

3amaua co3ganus cobcrBeHHoil CRIS-cucremsl, B
KOTOpOH  TPOM3BOAMTCS WACHTU(HKALIUS IEpPCOH,
paccmarpuBaercst Takxe B pabotax A.C. Ymaposa u 1p.
[1].

PaznuuHbIe cucTeMsbl ydera ImyOiuKanuii, Harpumep,
Scopus, Web of Science, SCIENCE INDEX (ua 6ase
PUHII) ucmosp3yoT pasiuyHble UACHTHOUKAHOHHBIC
KOmBI  aBTOpoB®.  OG630p  pasiMUHBIX  CHCTEM
UACHTU(HUKATOPOB M WX CPABHUTEIBHBIA  aHAIH3
npuBoauTcst B paborax [20, 21].

3 [locTanoBKa 32124

3.1 UCcTOYHUKH JAaHHBIX

B mporecce paboThl HCHONB30BAIKMCH JaHHBIC

Enunoro pETo3UTOpHsT  PE3yJbTATOB HAy4YHO-
TEXHUYECKON EATEIIBHOCTH (PHT),
paspabareiBacmoro B KWBT CO PAH. PHT/]

? Linked Open Data.

} http://code.google.com/p/cerif-linked-data/

* Silk Link Discovery Framework — http://www4.wiwiss.fu-
berlin.de/bizer/silk/

> ORCID, ResearcherID, SPIN-ko1 COOTBETCTBEHHO.
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0o0OBEMHSACT  JaHHBIE 1O  HAyYHBIM  IPOEKTaM
Heckonbkux  opranumsauuii:.  ®I'BHY  «Hayuno-
HCCIICIOBATENILCKI WHCTUTYT — PecmyOnmukaHCKuid

UCCIIeI0BATEIbCKUI HayYHO-KOHCYJIbTAMOHHBIH LIEHTP
sKcreptussl», Poccuiickuit ¢Goua QyHIaMeHTanbHBIX
uccienopanuii (PODU), Poccuiickuii ryMaHHUTAPHBIH
Hayunbiid Gon (PTHD), ®PI'BHY «/lupekius Hay4HO-
TEXHHYECKHX mporpamm», Harnuonaneusiii  Qonp
noarotoBku kanpos, OO0 «HUukoncant», OI'AHY
«leHTp WHGOOPMALMOHHBIX TEXHOJOTHH ¥ CHCTEM
OPraHoOB MCHOJHHUTEIBHOMN BIaCTH.

3.2 OnucaHue 3a7a4n HIEHTH(PUKATINH

VmeeTcsi HECKONBKO HE3aBUCHMBIX HCTOYHUKOB,
coZiepKallie JaHHbIE O HAay4YHO-HUCCIICIOBATEIbCKOM
JeATEeIbHOCTH. JlaHHbIE M3 MCTOYHHKOB arperupyrorcs
B BBIICICHHYIO 0a3y JaHHBIX  (PEIO3HMTOpHIA).
ATperupoBaHHBIC JaHHBIE MOTYT COJCPKATh JyOJieTHOE
omycanue 0a30BbIX CYIIHOCTEH, T.€. ONHCBHIBATH OAWH
00BEKT pealbHOTO MHUpa B PAa3IUYHBIX BapHaHTaX. JTO
OTpa)kaeTcs Ha KadyecTBE IOMCKA, TaK KaK Pe3yJbTaThl
IIOMCKAa JOKYMEHTOB, OTHOCSLIMXCS K OTHEIBbHOMN
CYHIHOCTH, He OyayT  JOCTaTOYHO  IOJIHBIMHU.
HeoOxoaumo  pemuth  3a7ady  WACHTU(DUKALUH
00BEKTOB PealIbHOrO MUpA B JIaHHBIX.

3.3 BapuanTbl uaeHTHPUKAIUN 00HEKTOB

Wnentudukanmo o6beKTOB PeaIbHOTO MUPAa MOYKHO
OpraHU30BaTh Pa3IMYHbIMHU cIOCOOaMH, B 3aBUCUMOCTH
OT HAJINMYUA aBTOPUTCTHBIX JTaHHBIX:

1. CymiectByeT aBTOpHTETHass 0a3a JaHHBIX (CBOS
WIM CTOPOHHSI), B HEH ONHCHIBAIOTCS OOBEKTHI,
KOTOpBIE HEOOXOOMMO HACHTU(HUIHNPOBATH. 3agada
CBOAUTCS K YCTAaHOBJICHHIO CBSI3H C aBTOPHTETHBIM
JIOKYMEHTOM IyTeM yKa3aHHs ero uieHTu(uKaTopa.

2. Her Taxoii 6a3spl, HEOOXOOMMO CO31aBaTh €€ B
npoiiecce uaeHTUGUKAIHH.

[epBBIii BapuaHT WAEHTH(UKAUWU aKTyajeH JuIsd
OpraHM3alfif, B KOTOPHIX CYLIECTBYIOT pa3BUTHIC
aBTOpHUTETHBIC 0a3bl MaHHBIX (OMOIMOTEK, apXUBOB) M
HE BCErAa MOAXOAWT Ul HAayYHO-HCCIIEIOBATEIBCKHX
MHCTHTYTOB, B KOTOPBIX Takue O0a3bl, 3a4acTylo, He
chopmupoBaHsl Ha 3Tane pa3padotku CRIS-cuctem.

Hcnonp3oBanne cTOpoHHMX 0a3 JaHHBIX  JUIA
UACHTU(UKAINY CYIIHOCTEH MOXET OBITh OCOOEHHO
MIOJIE3HBIM B TEX CIydasX, KOIJia B CaMUX JOKyMEHTaX
mpuBOAWUTCS Majo wHpopMmanuu o0 oObekre. Torma
MOXKHO  HACHTH(HIMpPOBaTh 00BEKT  (Hampumep,
HEPCOHY) HE CTOJBKO IO €ro OMHCAHHIO, CKOJIBKO IO
ero CBA3IM C IOpyruMd  oObekTamu  (mepcoHamu,
opranmsanusMe # T.01.). C 9TOH TOYKH 3pPEHUSI MOTYT
OBITh TIOJIE3HBI COLMAJIBHBIE CETH, KOTOPbIE aKTHUBHO
pa3BUBAIOTCS B HAcTosiiee Bpemsi, Hapumep, Linkedin,
Facebook, BKoumaxme wu np. TIOoCKOIBKY OCHOBHOE
BHUMaHHE B HHUX YJEISAETCS HMEHHO CBSI3IM MEXIy
oObekTaMH. ~ MOXXHO  HCIIONB30BaTh  NMPOQHIH
MOJIb30BaTeNeH sl MX WACHTU(GUKALUK TIPH YCIIOBHH,
gro cymectByer APl. DToT momxom mpencTaBiseTcs
NEepPCICKTUBHBIM M OyZJeT pa3BUBAaThCsd B HaIICH
nanpHeiei padote.


http://code.google.com/p/cerif-linked-data/
http://www4.wiwiss.fu-/

B nanHO# cTaThe paccMaTpUBaEeTCsl BTOPOl BapHaHT
UACHTU(HUKAIINH, pu KOTOPOM CO3Ja10TCs
aBTOpHUTETHBIE 0a3bl JaHHBIX. OH MOXKET OBITH MOJIE3eH
B TOM cnyqae, €CJIN HCT TI'OTOBBLIX aBTOpI/ITeTHI)IX 68.3
JAHHBIX nu HpI/I 3TOM HECT yBepeHHOCTI/I, 4qTo
MOJIL30BATEIIM YK€ 3apEerHCTPUPOBAHBI B COLMATBHBIX
CeTSIX WM B CHCTeMax ydera myOmukanuii. Jlms
peamu3anyu JAHHOTO IMOJX0Ja HEOOXOIMMO peliaTh
CIIETYFOIIUE 33 JaYu:

1. ®opMaibHBINA KOHTPOJIb BXOIHBIX JaHHBIX.

2. ABTomMaTHyeckoe (OPMHPOBAHUE ABTOPUTETHBIX
0a3  JaHHBIX, KOTOpbIE COAEPXKAT  JOKYyMEHTHI,
OIUCHIBAIONINE HACHTH(GUINPYEMBbIE OOBEKTHI.

3. ABTOPHUTETHBIH ~ KOHTPOJIb
(ycraHoBieHuE CBSI3H).

BXOAHBIX  JaHHBIX

HpeﬂﬂaFaeTCﬂ TCXHOJIOT'UA CBs3bIBAHUA
JIOKYMEHTOB, KOTOPYK) MOXHO HCIIOJb30BaTh IS
CBsI3bIBAHUS C y>Ke CyHleCTByIOHII/IMI/I CUCTCMaMH
WAeHTU(HUKATOPOB, IPU YCIOBUH, UYTO B JaHHBIX
CHCTEMax CYHIECTBYIOT MPOQUIN HIACHTUPHUIIUPYEMBIX
00BEKTOB.

[Tpu 3TOM HEe UAET peub O COo3laHUU COOCTBEHHOM
CHUCTEMBl YHHMBEPCAIbHBIX HAeHTH(UKATOpoB. Jlis
TEXHHYECKHUX HYX] B IIPOIECCEe PabOTHI UCIIOJIB3YIOTCS
UCKJITIOUUTENIBHO BHYTPEHHUE NICHTH(UKATOPHI
JIOKYMEHTOB M OOBEKTOB.

3.4 ®opmaT JaHHBIX

JlanHble, ucnonb3yeMble B padoTe, MOCTYHAIOT B
BHIE 10KyMeHTOB B hopmare CERIF®. Jlamusiit popmar
SBJISCTCS OGHUUMANBEHON pEeKOMEHIaluell Uil 4iICHOB
Eeponeiickoii komuccuu (European Commission). On
ompezieNsieT Habop 00A3aTENBHBIX U JIOMOJHUTEIbHBIX
NOJICH, KOTOpBIE  JOJDKHBI ~ HMCIIONB30BATBCA IS
OIMCAHUsI HAYYHBIX MPOEKTOB, B TOM YHCIIC Ha3BaHHUE
NPOCKTa, KPaTKOEe OMNHCAHWE, ONMUCAHHE YYaCTHUKOB,
HanMEHOBaHHE (HMHAHCHPYIOIIEH OpraHn3aiy u T.1. B
KauecTBe JIOINOJHHUTENbHON HMH(POpPMALUH MOTYT OBITH
yKa3aHbl CCBUIKM Ha APYTHe NPOSKTHl U Ha MyOIMKauuy
B paMKax JaHHOTO mpoekTa [22].

4 Unentuduranus nepcon ajass PHT/I

4.1 BxoaHble TPeOOBAHHS K TOKYMEHTAM

K BXOOHBIM  [OKYMEHTaM  MpPEIbSBISIOTCS
crenyronye TpeOoBaHus:
*  JJOKYMEHTEI JOJDKHBI COOTBETCTBOBAaTh

tpeboBanusam popmara CERIF;

B YNOMHHAHUM IIEPCOHBI JIOJDKHBI OBITH Kak
MHHAMYM YyKa3aHbl (aMWwiIns W TEpBbI MHUIHMAT Ha
OJIHOM U3 JABYX SI3BIKOB (PYCCKOM HIIM QHTJTIHICKOM).

4.2 KpaTkoe onucaHue ajJropurma padorsl

Mecro cuctemsl unentuduxanuu nepcod B PHT/I
npexacraBieHo Ha pucyHke 1. Cucrema paboTaer c
nmanaeiMu - PHT/JI, ¢opmupyer aBTopuTeTHyto 06a3y

® CERIF - ¢dopmar oOMeHa HayYHO-HUCCIIENOBATEIBCKIMU
IaHHBIMH, pa3pabotanuslii EUrOCRIS
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JIAHHBIX C OIHCAHUSIMH TEPCOH PEersons u CBOAHYIO
0a3y pannbix jgokymentoB CERIF, mns  kotopsix
YCTaHOBJICHBI CBSI3U C COOTBETCTBYIOIIMMH EPCOHAMHU.

Hemounuku Oannwvix

T

Eounviil penozumopuii pesynomamos
HAYYHO-MEXHUYECKOU OeslmelbHOCMU

(PHTI)
Cucmema >
udenmugurayuu Persons
nepcom

I
I
S

Csoonas BJ[
(CERIF)

Puc. 1. B3anmoaeicTBre CUCTEMBI HACHTH()HUKALINN

nepcod u PHT/]
OcHOBHbBIE IIPUHIMUIIBI, KOTOPBIX MbI
HMPUCPKUBAIIUCH npu paspabotke MoJeNnu

I/IHCHTI/I(I)I/IKaIII/II/I CyHIHOCTeﬁ:

CoxpaHeHHEe HCXOIHBIX IAHHBIX 00ECIeYnBacT
BO3MOXHOCTH BO3BpaLHeHl/DI BXOOHBIX }IOKyMeHTOB K
MPEIBIAYIIIEMY COCTOSHUIO, JO TOTO, KaKk OHU OBLIH
cBs3aHbl. Ecmu  Oymer chenaHa  ommOka — mpu
YCTAaHOBIICHUHM CBSI3UM, €€ JICTKO MOXXHO Oyzer
UCcIpaBuTh. Ha mpakTuke 3TO TpeOOBaHWE O3HAYACT,
9TO BMECTO TOTO UYTOOBI HM3MCHATH JIOKYMCHTHI B
HACXOIHOM 0a3e JaHHBIX, CO3HAETCS HOBas 0a3a JaHHBIX
C YCTAHOBJICHHBIMHU CBSI3SIMU.

e Hcnonb3oBaHue MCTOK COACPIKUMOTO, T.C.
JICKCEM, KOTOpPbIC HECYT CMBICIIOBYIO HArpy3ky H
OIIMCBIBAKOT  JAHHBIC. 10T MOPpUHOUIT  TO3BOJIACT

MOJTy4YaTh JaHHBIC W3 CHUCTEMbI 0e3 M3MEHEeHWH (B MX
NEPBOHAYAIBHOM BHZAE) ¥, B TO K€ BpeMs, IpH
HEOOXOANMOCTH  OCYIIECTBJISITH ~ 0OOJEe  CIOXKHYIO
HaBUTalWIO 110 HUM. TakuMm o0pa3oM, Mbl JIOMOJIHIEM
JaHHble W pemaeM npoOieMy  HMIOCHTH(HKALMA
CYILIHOCTEM.

B nporecce 00pabOTKH BXOJAHBIX JIOKYMEHTOB
CO3/1aeTCSl pecypc aBTOPUTETHOM ©0asbl, KOTOPBIA
COJICPIKUT  JIOKYMEHTBI ~C  ONHCAHHEM  MEPCOH.
ABTOpUTETHBIE JTOKYMEHTHI HAIOJHSIOTCS TOJBKO TOM
nHpopManueil, KoTopas eCTb BO BXOIHBIX JaHHBIX, 0€3
MPUBJICYCHHS CTOPOHHUX UCTOYHHKOB.

B oOmem Buae anroputM padOTBI HMPOTPAMMHOTO
KOMIIIEKCa BBITIBIIUT CICAYIOMMM 00pazoM. BxomHoit



JIOKyMEHT ToziBepraercs (opmanbHOMy KoHTpoiro. Ha
3TOM 3Tale HEOOXOAMMO MPOBEPUTH €r0 KOPPEKTHOCTD
¢ TOYKM 3peHusi cooTBercTBHsi cxeme nanHbix CERIF
[23]. Taxxe Bo3MOXKHA M MPOBEPKA OTACIBHBIX MOJIECH €
IIOMOIIBIO CIOBAPEl NOIYyCTUMBIX 3HAUCHUH.

Jamee w®3 BXOOHOTO JOKyMEHTa H3BIICKAEM
ompenenenust 6a3oBbix cymHocreir CERIF (B manHoi
paboTe paccMaTpuBaeTCsl CYIHOCTh TUma «Ilepcona»).
W3Bneuenue o3Ha4yaeTr, 4YTO CO3JAETCSI BPEMEHHBIN
ABTOPUTETHBIN JOKYMEHT, B KOTOPBIA MMOMEIIAETCS BCS
nH(popMaLus O CYIIHOCTH, COAEPIKaIIasiCs BO BXOJHOM
nokymente CERIF. Tlpu stoM, kak mnpaBmio, BO
BXOJHOM JOKYMCHTE YIIOMHHAeTCS Oojiee OIHOM
nepcoHbl (B TMPOEKTE Yy4acTBYET Cpa3y HECKOJBKO
UCIIOJTHUTENICH), BPEMEHHBIE JIOKYMEHTHI CO3AI0TCS
IS KQ)KIOM U3 HUX.

Kaxnaprif BpeMEHHBIH aBTOPUTETHBI JOKYMEHT
3aTEM CPAaBHUBACTCS C TEMHM, 4YTO YK€ HaXOIITCS B
aBTOpUTETHOHN Oa3e naHHBIX. Ecim Takoro nokymeHTa
(nm mOX0’Kero Ha Hero) B 6ase HET, TO OH 3arpyKaeTcst
B Hee M IepecraeT OBITh «BpeMEHHbIM». Ecim s

BPEMCHHOI'0  TOKYMCHTA ObLI HaI\/'I,I[CH HCYCTKHI
I[y6J'II/IKaT, TO BO3MOXKHEI JBA BApUaAHTA:
* Bo BPEMCHHOM JOKYMCHTC HCT HOBOI1

uH(pOpMAIUK — aBTOPUTETHAs 0a3a JAHHBIX OCTAETCS
0e3 U3MEHEHU.

BpeMeHHBIII  TOKyMEHT HE  MPOTUBOPEYMT
HaliJlecHHOMY B 0a3e NaHHBIX, HO TPH 3TOM COJIEPKUT
YacTh HEYYTCHHOW MH(OpMAIMU — IOKYMEHT U3 0a3bl
JIAaHHBIX JOTIOJIHSETCS 9TOI HOBOW MH(OpMaIUEH.

4.3 Ionck moa00HBIX JOKYMEHTOB B ABTOPHTETHOM
0a3e TaHHBIX

CpaBHEHHE BPEMEHHOTO aBTOPUTETHOTO JTOKYMEHTa
C KaXIBIM U3 JOKYMEHTOB, YK€ COAepKamuxcs B Oaze
JIAHHBIX, MOXKET OKa3aThCsl HEOMPABJAHHO TPYJIOEMKHM.
B uyactHocTH, mpu paboTe «HA JIETY» MOXKET
MoTPeOOBATHCS COKPATUTh KOJIMYECTBO ABTOPUTETHBIX
JIOKYMEHTOB, KOTOpPhIC OYJIyT COIIOCTaBISITECA C
BpEMEHHBIM JOKYMEHTOM. CyIIecTByeT MHOXECTBO
CcrocoOOB  OTPaHWYUTH  KPYyr  JOKYMCHTOB IS
coroctaBieHus. [IpiuBeeM HEKOTOPHIE U3 HUX:

1. Meron  cTaHmapTHBIX  OJIOKOB  BBIJACISACT
JIOKYMEHTBI B OJUH OJIOK B TOM Cilyd4ae, €ClIH OHHU
COZIepKaT WACHTHYHBINA OnouHbIA Kitou [24]. Brnounblie
Koy  (GOPMHUPYIOTCS Ha  OCHOBE  aTpHOYTOB
JIOKYMEHTOB, HallpUMep, MepBble 4 cHMBOJIA (haMUIIHH.
Kpome Toro, ONOYHBIM KIFOY MOXET OBITP U
COCTaBHBIM, Hampumep, aTpudyT «HaMUIHI» MOXKET
coYeTaTbCsi € arpubyToM «roja poxiaeHus». Kiroun
JIOJDKHBI OBITH BEIOpAaHBI TaKUM 00pa3oM, 4TOOBI OJIOKH
He OBUIM HH CIHMIIKOM OOJIBIIMMH, HH CJIUIIKOM
MEJIKHUMHU.

2. Meron Ommkaiimux cocenmeit [25] coptupyer
JOKYMEHTBI Ha OCHOBE COPTUPYIOILETO KII0Ya H 3aTeM
JBHTACT OKHO (UKCHPOBAHHOTO pazmepa
HOCIIEOBATENBHO 110 BCEM JIOKyMEHTaM. JIOKYMEHTHI
BHYTPH OKHA COCTAaBISIOT Iapel APYr € JAPYroM H
BKJIFOUAIOTCSl B CIIMCOK TNap-KaHJUIaTOB. MeTo MOXKeET
HEKOPPEKTHO paboTaTh B TOM CIIydae, €ClIM KOJIMIEeCTBO
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JIOKyMEHTOB C OIHMUM 3HA4Y€HHWEM KJI0Ya IPEBBIIIACT
pasMep OKHa, IIOCKOJIBKY B TaKOM CHUTyauud OyIyT
CpaBHMBAThCS HE BCE HY KHBIC IOKYMEHTBHI.

3. Meron Bigram-uunekcupoBanus [26]
NpenHa3HayeH IJIsi HEYeTKOro pa3OHeHus Ha OJIOKH.
OcHOBHasi Haes 3aKIIOYacTcss B TOM, YTO 3HAYCHUS
OJIOUHBIX KJFOUEH KOHBEPTHPYIOTCA B JIUCT Ourpam
(moaCTPOK, COCTOSIIMX U3 IBYX CHMBOJIOB) M 3aTEM W3
3THX Ourpam (QOpMHPYIOTCS CIHUCKH Ha OCHOBE
3agaHHOr0 Topora (Hampumep, BBIOMPAIOTCSI  BCe
JOKYMEHTBI, B KOTOPBIX BeTpedaetcst 80% Gurpam).

B paMKax JTAaHHOM pa6OTBI HCIIOJIB30BAJICA METOO

Bigram-uugekcupoBanusi Ha OCHOBE (paMHIIHK TIEPCOHBI
Ha PYCCKOM s3bIKe. lICIIONb30BaHME 3TOr0 MeTona

MO3BOJISIET HAaWTH JIOKYMEHTBI C Ole4yaTKaMud B
dbamMIIuK, YTO TO3BOJISIET IOBBICHTH  KadyeCTBO
UACHTU(DUKAIINH.

Pe3ynbTaThl HOWCKA  BBLIAIOTCS B TOPSIKE

PEJIEBAHTHOCTH, TO €CTh B HaYale CITHCKA PEe3ybTATOB
MIOMEIIAIOTCS. TOKYMECHTBI C TOYHBIM COOTBETCTBHEM
(ecnu OHM €CTB), a 3aTEM BCE MEHEE U MEHEE IOXOXKHE
(B cMmbicne coBmameHust o damunun). Takum o6paszom,
OrpaHHYeHHe Kpyra JOKYMEHTOB 3aJlaeTcs IyTeM
YCTaHOBJIEHUSI [OPOra, IIOCIE KOTOPOrO JOKYMEHTHI
OPU3HAIOTCS  CIMIIKOM — OTJIMYAIOIMMHCS M HE
nepeiatoTes st 6osee ogPOOHOTO aHaU3a.

B Harmeir pabote Takoi MOpPOr ObUT YCTAHOBJICH C
MOMOIIBIO PACCTOSIHUSL pelakTUpoBaHus JleBeHIITeitHa
[27]. JokymeHTHI ¢ pa3nudreM B (GaMIIHN GONbIIIE YeM
B 2 CUMBOJIa CYHTAIICH HEMOX0KUMH HCKIIFOYIIICh M3
JaneHeimero paccMotpenus. OcTaBInecs: JOKyMEHTHI,
SIBJIAIOIIAECS MOTEHIMAIbHBIMU Iy OJIMKaTaMu
paccMaTpUBaeMOro JIOKyMEHTA, thopmupyroT
MHOIHCECTB0 OOKYMEHMO8 01 CPAGHEHUS.

4.4 OnucaHue NpPoueaypPhbl CPABHEHHS JOKYMEHTOB

Paccmorpum  Oomee  mompoOHO — mpoIenypy
CPaBHEHHUS BPEMEHHOI'0 aBTOPUTETHOTO JOKYMEHTa C
JIOKYMEHTAaMH U3 MHOKECTBA [l CPABHEHHUSI.

IIpexne Bcero NpoU3BOAUTCS BBIYUCICHUE CTPOTOro
COOTBETCTBUS Ul BCEX IOJIEd JOKyMeHTa. B
3aBUCUMOCTU OT pPE3yJIbTaTOB CPABHEHUS BO3MOIKHBI
CIEYIOLIUE BAPUAHTBI.

1. Ecnm Bce moist TOYHO PaBHBI, JIENAETCSl BBIBOJ,
YTO TEKYIIUH JOKYMEHT SBISIETCSI TOUHBIM Iy OJIMKaTOM
HalJieHHoro. M3 HaiiieHHOro JOKyMEeHTa H3BJIEKAETCS
€ero UIeHTU(HUKATOD u BO3BpaLIacTCs JUISL
YCTaHOBJICHUSI CBSI3M. DBpEMEHHBIM JTOKyMEHT HE
TIOMEIIAETCs B aBTOPUTETHYIO 0a3y TaHHBIX.

2. Ecin  TOYHOTO paBEeHCTBA HET, TO CIICLYyeT
HeueTkoe cpaBHeHwe (cMm. Tabmwmiyy 1). Jlomyckaercs
pacxoxJeHHe B OJHOM U3 IEPEYUCIECHHBIX IOJIEH
(kpoMe 1moJIst ¢ yKa3aHHEM I10J1a):

(8) Ecnmn  pacxoxkaeHwe B OJHOM TIONle, W HE
MPEBBIMIAET TPAHMILIBI, TO JETAETCS BBIBOJ O HEUETKOM
nyonukare. B HalileHHBI aBTOPUTETHBIA IOKYMEHT
BHOCHUTCSl HH(OpMAINUsi 0 BAPHAHTHOM HAaHMMEHOBAHMH,
BO3BpallaeTcs KOJ1 HalJICHHOTO JIOKyMEHTA.



BpeMeHHBIN aBTOPUTETHBIA TOKYMEHT HE MOMEIIACTCS
B 0a3y JaHHbIX;

(b) Ecnu He ObUIO OOHAapyXE€HO HU TOYHOTO, HHU

HEYETKOTO  CpPaBHCHHS, TICPEXOJUM K  aHAIU3y
CJIEYIOMICTO HAMICHHOTO TOKYMCHTA.
Tabmuna 1. CiocoObl cpaBHEHUS
Tlone Croco6 [opor.
IIpusnak
JOK-Ta CpaBHEHUSA 3HAYCHUEC
Damuus 2008a
(pyc. s13.)
Damuaus 400%a
(anrd. 513.) Paccrosinue 5
n €IlaKTUPOBAHUS
Mt 2008g | PEARTIP
(pyc. s13.)
HNwmsa
400
(anrm. s3.) 8¢
Crporoe
Ioa 120%a por 0
PaBEHCTBO
Mecro OTtHocuTenbHOE
paboThI 601%a paccrosHue 30%
(opranmzarius) peaaKTUPOBAHUS

Ecnu BpeMeHHBII aBTOPUTETHBIN JOKYMEHT IIPOLLIEI
NIPOLEAYPY CpPaBHEHUS C KaXIbIM JOKYMEHTOM W3
MHOXKECTBa JUIsi CpPaBHEHHMs, HO TNpPHU ITOM He ObUIO
HaliJIcHO HM OJHOIO CTPOroro WM HECTPOIOro
nyOnukara, TO OH IOMEIIAeTCs B aBTOPUTETHYIO 0a3y
JlAaHHBIX.

OTHOCHTENbHOE  PACCTOSHUE  PENaKTUPOBAHMS
oTpesensieTcs Kak OTHOIIICHHE paccTostHUS
pelakTUpoBaHMA K JJIMHE TEpBOM U3  JBYX
CPaBHHUBAEMBIX CTPOK.

[ToporoBele  3HaueHmst  ObIM  YCTAHOBJICHBI
SMIMPUYECKH. B nanmbHeHIeM IUIaHUPYeTCsl MPOBECTH
Oonee TOIpOOHOE  HCCIENOBAaHHME Ui BBIOOpa

MOPOTOBbIX 3HAYCHUII.

5 Ounenka kavyecTBa HACHTH(PUKALUKT

OtrleHrBaTh Ka4yeCTBO HACHTH(UKAIMU MEPCOH B
paMKax JIaHHOW paboThl MpEAIaraeTcs ¢ MOMOIIBIO
[IMPOKO PACIPOCTPAHEHHBIX MMOKA3aTeNeH: MOJHOTH U
TOYHOCTH [28].

Ilokazarenr MOJHOTBI MOXHO paccuMTaTh ¢
MTOMOIIBIO CIICAYIOMICH (hOPMYIIBL:
TruePostive
Recall = (D

TruePostive + FalseNegative ’

rae TruePositive — KOIM4ECTBO BEPHO YCTAHOBJIEHHBIX
CBs3eH C CO3JAHHBIMH aBTOPHTETHBIMH TOKYMEHTaMH,
FalseNegative — KOMTU4IE€CTBO YIYIICHHBIX CBS3EH.

To4yHOCTH OlIEHUBAETCS IO (OpMyIIe

L. TruePostive
Precision = - > ()
TruePostive + FalsePostive
rae FalsePositive - KOJINYECTBO HEBEPHO

YCTaHOBJICHHBIX CBSI3EH.

I[J'IH pacyeTa OMUCAHHBIX IoKasaTeiei HCO6XOHI/IMa
TECTOBAA Bmﬁopxa, Ha OCHOBC KOTOpOﬁ MOKHO OBLIO
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OBI paccHuTarb  KOJIUYECTBO OIIMOOK |
YCTaHOBJICHHBIX cBs3el MCXKAY JOKYMCHTAMU.

BEPHO

IIpu 5TOM MOHO OLIEHUBAThH MOJHOTY ¥ TOUHOCTh B
JIByX BapHaHTax. Ecnu paccmarpuBaTh Bce BO3MOXHEIE
KOMOMHAIIMM JIOKYMEHTOB KaK MOTCHIMAJbHBIC CBS3H,
TO B pe3yJbTaTe MOJYy4YUM OLCHKY MEeTOofa B IeoM. A
€CJIU Cpely CBsA3eH paccMaTpUBaTh TOJNBKO T€, KOTOPHIE
ObUTM  OTOOpaHbBl KaK IOTEHIUAIbHBIE C MOMOUIBIO
IpOLEAypsl MOUCKA TONOOHBIX JOKYMEHTOB, TO
MOJTyYUM OLEHKY pabOThl MEXaHH3Ma COIOCTaBIICHHS
JIOKyMEHTOB. BTOpo#i BapuaHT NOAXOAUT B TOM Cllydae,
€CI Ha JTale CYXEHUS Kpyra JOKyMEHTOB JUIf
CpaBHEHUSI HE ITPOUCXOAUT MOTEPH HYKHBIX CBSI3EH.

6 Onucanmne NMpOorpaMMHOIro KOMILIE€KCa
6.1 ®yHKIHMOHAJBLHOE ONIUCAHUE POTPAMMHOI0
koMmIuiekca cflib

B KkadecTBe cHCTEMbl HACHTH()UKALMH IEPCOH
(puc. 1) B maHHOW paboTe BBICTYHAeT IPOTPAMMHBINA
KoMiIuieKe cflib, cCOCTOSIIUI U3 CIEIYIONINX MOAYJICH:

* cfchk — mnpoBepka © KOPPEKIHS BXOIHBIX
JOKYMEHTOB, BHEIPCHHUE BPEMEHHBIX METOK
COZCPIKUMOTO;

cfwrk — cpaBHEHHE BPEMEHHOTO M HaWICHHOTO
JIOKYMEHTOB;

¢fsearch — IOUCK B aBTOPUTETHOM 0a3e TaHHBIX;

cfupdate JOTIOJTHEHUE
ABTOPHUTETHOM 0a3bl JaHHBIX.

JAOKYMCHTa nus3

OCHOBHBIE MOJy/U NIPOrpaMMHOI0 KoMIuiekca cflib

Mpe/ICTaBIeHBl HA PUCYHKE 2.

Inbox cfsearchle—1Persons
\I/ ‘ Y
cfchk —»| cfwrk »icfupdate

Outbox
N

Puc. 2. OcHOBHBIE MOy M IPOrPAaMMHOTO KOMILIEKCa

Monyne  cfchk kpomMe TIPOBEPKH  BXOJHOTO
JIOKyMEHTa Ha KOPPEKTHOCTh TAKXE OCYLIECTBIISET
BHEJ[PEHHE METOK COJIEPKMMOTO, HCIOJIb3YeMBbIX LIS
paborsl. K Takum MeTKaM OTHOCSTCS BpEMEHHBIE
WIEHTU(HUKATOPB! JJISl  OTHEJBHBIX IEPCOH, HAOOPHI
O6urpamm u apyrast ”HPOpManus, KOTopasi ITIOHaT00UTCs
Npy JanbHenIei padoTe.

Ilpy mOMEIIEHWH TOKYMEHTa B 0a3y HJaHHBIX
Persons OH HHAECKCHPYSTCS B COOTBCTCTBHH C
MOJIrOTOBJICHHBIM MPOQMIEM WHACKCUpOBaHus. B 3ToT
npouIib BKIOYCHO HHICKCHPOBAHUE O OUrpaMMawm,
4TO MO3BOJIIET MOAYIIO CfSearch W3BICKATh TMOAOOHEIC



JAOKYMCHTBI i1  HOUCKa HUX  HCYCTKHUX

JyOJINKATOB.

cpenu

B pabore Monyns cfwrk nmpeaycMOTpeHbl HECKOJIBKO
9TaloOB  CPaBHEHHWsS Ui BBISBICHHE  HEYETKUX
nyonukatoB. [Ipy 3TOM MOXHO W3MEHUTH (DYHKLIUH
CpaBHEHUS M UCIIOJIb30BATh JIPYTHe METO/IbI CPAaBHEHHUS,
He  Hapymas JIOTHKM  paldOThl  MPOTPaMMHOTO
KOMILIEKCA.

Monynb cfupdate npenHazHa4eH IJIsl JOMOJTHCHUS

ABTOPUTETHOTO JIOKyMEHTa OTCYTCTBYIOLIEH
nHpopmanmeii WNIM  BapUAHTHBIMH  3HAYCHUSMHU
OTJEJBbHBIX MOJEH.

[IporpammHsIii KOMILIEKC cflib SIBIISICTCSA

wiaTGopMO-HE3aBUCUMBIM M MOXET paboTarth MO
yIpaBJI€HUEM Pa3IMYHBIX OMEPALUOHHBIX CHCTEM HIIH
cpen, Bkimovas Cygwin ams MS Windows. Kommiekc
cflib HaTKCaH Ha HECKOJIbKUX SI3BIKAX
nporpammuposanus: C, Perl u XSLT

7 3akjouyenune

B nmanHO# paboTe MPUBOIUTCS OMHCAHHUE CHCTEMBI
uaeHTH(GUKAIMK TIEPCOH, KOTOpas co3JaBajach B
mporecce  paspabotkn  EmumHOro - pemosutopus
pe3yabTaTOB  HAyYHO-TEXHHYECKOH  JAeATeNBHOCTH
(PHTIO) B BT CO PAH.

OCOOCHHOCTBIO JTAHHOW CHCTEMBI SBJSICTCS TO, UYTO B
mporecce ee paboThl CO37aeTcsi aBTOpUTETHas Oasza
JaHHBIX C OIIMCAHUAMHU MNEPCOH B aABTOMATHYCCKOM
pexnme, 0e3 yuacTHa  moJb3oBatens.  Ilepsoe
BCTPEUYCHHOC YIIOMHUHAHUE JIOXKUTCA B OCHOBY
ABTOPUTETHOT'O JOKYMCHTA, a MOCJICAYIOUMNE MOTYT IIpU
HEOOXOIUMOCTH JOTIONHATh 3TOT JOKYyMEHT. Takoi
MoIXoa OBUT BHIOpaH WM3-3a TOTO, YTO IPH CO3IAHHUH
CHUCTEMBI B HallleM PAcIOpsHKEHHUH HE OBLIO0 TOTOBOM
aBTOPHUTETHOH 0a3bl maHHBIX. OTHAKO IOIyCKAaeTCs H
BO3MOKHOCTh TIOJKITIOYCHUS TOTOBOW 0a3bl IaHHBIX,
€CIT OHa JTOCTYITHA.

B xauectBe (hopMaTa aBTOPUTETHHIX JAHHBIX ObBLI
BeIOpaH popmat RUSMARC/Authorities [29], mmpoko
pacpoCTpaHEHHBIH B OHOIMOTEYHOM COOOIIECTBE.
Taxo#t BEIOOpP MO3BOJISET B JAJIbHEHIIEM OCYIIECTBISATD
MIPOCTYIO MHTETPALNIO ¢ OMOTUOTEYHBIMU aHHBIMHU.

21_]'[5[ BBIABJICHUA HCUCTKUX IIy6J'II/IKaTOB B
YIIOMHUHaHUAX TIEPCOH HCIIOJIb30BAJIMCH
MHACKCUPOBAHUEC 1o 6I/IFpaMMaM n  pacCTOAHUC

PEAAKTUPOBAHUS. CpaBHCHI/Ie COCTOUT H3 HCCKOJIBKHX
OTalloOB. HpI/I HCO6XO,Z[I/IMOCTI/I MOJXHO MPEAYCMOTPETh U
Oouble BAPUAHTOB CPABHCHUA INOKYMCHTOB, a TAaK¥XC
U3MCHUTL MCHOJIb3YEMbIC JId CPABHCHUS METOAbI —
JIOTHKa pa60T},1 CHUCTEMBI OT 3TOT'O HE TOCTPAAACT.

B nanbHelimeit paboTe MIaHUpPyeTCs PacCMOTPETH
pasJMuHble  METOABl  CPaBHEHUS  JIOKYMEHTOB,
nccaen0BaTh BO3MOXKHOCTh IOCTPOCHHUSI 00YYaroIInX
BEIOOpOK M3 nokymeHTOB B (hopmare CERIF, a Takxke
UCIIONIb30BaTh pa3lIMUHble CTOPOHHUE CHUCTEMBI JIIs
naeHTH(HUKALNY IEPCOH (B YacTHOCTH, cuctemy Silk).
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repository of scientific and technical activities (RSTA)
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of persons automatically, without user intervention, is
given. Indexing with bigrams and editing distance were
used for detecting near-duplicate references to persons.
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IMoaxon k IIOUCKY IIOTOKOB paﬁ()T o MerTalaHHbIM

© H.A. CxBop1ioB
Wuctutyt npobnem nnpopmaruku PAH

nskv@ipi.ac.ru

AHHOTanus

PaGora  mocsslieHa MeToaM [IOMCKa
peanu3aiuii IOTOKOB PaboT U MX KOMIIOHEHTOB
C 1eJbI0 [OBTOPHOTO HCIIOJIb30BAHUS IO
crieudpuKasIm METalaHHBIX. Jst
creludUKaKi MOTOKOB paboT MCMONIB3YIOTCS
muanekTsl s3pika mpaBuwin RIF, meramanmere
dbopmynupyrotcss  kak  aHHoTanumu  RIF.
Merananable, HEOOXOAUMBIE IS 00eCIIeYeHuUs
MOBTOPHOTO HCIIOJIb30BaHMUs IMOTOKOB pPadoT,
MPUMEHSIOTCS B pasiIUYHBIX  33jayax,
BO3HHUKAIOIIUX BO BpeMs pa3pabOTKH IMOTOKOB
paboT. B crathe IEMOHCTPUPYIOTCS METOJBI

cnenuuKauu MeETaJlaHHBIX u
CECMAHTHUYCCKOI'O ITIOHMCKa IIOTOKOB pa60T 110
HHUM.

1 Beeagenue

Heobxomumocts 00paboTkH  OONBIIUX OOBEMOB
JMAHHBIX W paCIIUpCHHUC HAMpaBlICHUH WX 00padOTKU
NpU  HUCCIICAOBAHMSAX B HAyKaX C HWHTCHCHUBHBIM
MCIIOJIb30BaHMEM JIAHHBIX 3aCTaBISIeT MOJXOIUTh K
MHOXECTBY CPEJICTB OOpabOTKH JaHHBIX Kak K
KOJUICKIMSIM Hay4YHBIX METOJIOB, KOTOPhIE MOTYT OBITH
MOBTOPHO HKCIOJB3yeMbl B pa3M4HBIX 3amaudax. s
OpraHu3alii  OOpabOTKM  JaHHBIX  CTAHOBUTCS
1eJIeco00pa3Ho pa3padaThiBaTh MOTOKH pabOT, KOTOPHIE
MPEACTABISIOT  co0OM  crenudUKalue  MOpsIKa
00pabOTKM JaHHBIX, OOCCIICUYUBAIOIICTO PEIICHUE
HAYYHBIX 3ala4, W HCIOJB30BaTh CYIICCTBYIOIIUC
JIESITEIBHOCTH, CEPBUCHI, IIOTOKU PadoT.

Cneundukanuu  IMOTOKOB  pabOT B JaHHOM
WCCJICIOBAaHUU HCIIONIB3YIOT SI3BIKM M TEXHOJIOTHH,
npuMeHsiemble B pamkax CemaHTHYeckoro BeOa.
OCHOBHBIMHU CPE/ICTBOM CIIelM(UKAIINK TOTOKOB padboT
sBisitoTes quanektel s3bika RIF [2] (Rule Interchange
Format). TIlotoku pabGoT coneuudUUUPYOTCS B
MyJIbTHANANCKTHOH cpene [6]. JesTensHOCTH MOTOKOB
paboT MOryT (GopMyIHpOBATBCS B PAa3HBIX IHAICKTAX

npaBmwi.  KoHIeNTyalbHBIE  CXEMBI  NPEIMETHBIX
obacreii, Haj KOTOPBIMH pa3pabartbIBaroTCA
crienupUKaun JeATeIbHOCTEH, OITMCBHIBAIOTCS

cpenctBamu  si3bika  omTomormit OWL 2.0 [1] #

Tpyast 16-ii Bcepoccmiickoii Hay4yHO#l KoH(pepeHIUH
«JIEeKTPOHHBbIE OMOJMOTEKH: MEePCIEeKTUBHBIE METOAbI U
TEXHOJIOTHH, JIEKTPOHHbIe KoJutekmum» — RCDL-2014,
Hy6na, Poccusi, 13-16 oxrsiops 2014 r.
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UMIIOPTHPYIOTCS B CHEUU(UKAIMA T[OTOKOB pPaboT.
OmnperneneHHble B KOHLENTYalbHBIX CXEMaX CYIIHOCTH
MOTYT HCIIOJIb30BAaThCSI B KAuyecTBE IPEIUKATOB B
npaBuiax. OpKecTpoBKa MNOTOKa padOT BBIpaXKaeTcs
HOCPEICTBOM MPOAYKIMOHHBIX npaBmi (B auanekre RIF
PRD). B  OpOAYKIMOHHBIX  MPaBWIAX  MOLYT
WCTIONIB30BAThCsl TIPEIUKATHI, ONpEACIEHHbIE B JAPYIUX
IUaneKkTax mpu cnenudukanuu aesTensHocTe. s
crielUKAUN yIPABIAIONMX KOHCTPYKLIHH ITOTOKOB

pabor  ompenmemsercs NPOCTPAHCTBO HMEH  CO
CIICIIMAJIbHBIMHA HpeILI/IKaTaMI/I:
e variable-definition wu  variable-value  mus

OpraHU3aIliH OTOKOB TaHHBIX Ha OCHOBE ITEPEMEHHBIX
Y UX 3HAYEHUH,

o parameter-definition wu parameter-value s
OpraHu3anMi BXOJAHBIX W BbIXOJHBIX IIAPAMCETPOB
TTIOTOKOB paboT M 3HAUCHMIA TApaMETPOB;

o end-of-task — wHOMKaTOp 3aBepIICHHS PaOOTHI
JEATENIbHOCTU JUISl OPraHu3allMy [OCIIE0BATEIbHOCTH,
YCIIOBH, pa30HeHusl, COSIUHEHHS U APYrHX MIabI0HOB
[9] moTOKOB PabOT ¢ MOMOIIIBIO TPABHI.

Hampumep, cienyromast cienugukanus onpenenser
mabnoH pa3OMeHHs IO KOHBIOHKIMH, B KOTOPOM
JACATCIPHOCTU B u C BBITIOJIHATOTCSA OJHOBPEMCHHO
TIOCJIE BBITIOJIHEHUS JIESITENbHOCTH A

1T Not(External (wkfl:end-of-task(A)))
Then Do (Act(A)
Assert(External (wkfl:end-of-task(A))))
1T And(Not(External (wkfl:end-of-task(B)))
External (wkfl:end-of-task(A)))
Then Do (Act(B)
Assert(External (wkfl:end-of-task(B))))
1T And(Not(External (wkfl:end-of-task(C)))
External (wkfl :end-of-task(A)))
Then Do (Act(C)
Assert(External (wkfl:end-of-task(C))))
Peanusanuu  moTOKOB  paboT  MOryT  JinOO
pazpabaThIBaThCsl Ha ocHoBe chenudukanuii RIF mpn
IIOMOIIM TPAHCIALUU IPaBUWI B S3BIKM KOHKPETHBIX
cUCTEM, Pa0OTAIOMIUX C OMPEICIEHHBIMU JUAICKTAMU
mpaBwi, JMOO BBIOMPATBCS W3  CYMICCTBYIOIIMX
PEIICBAaHTHBIX MOTOKOB  paboT, WX (QparMeHTOB,

OTACIBHBIX I[C?[TeHLHOCTeﬁ " CCPBHUCOB.

IMouck peneBaHTHBIX IOTOKOB pPaboT H  HUX
(parMeHTOB MPOM3BOAUTCS B JOCTYITHBIX KOJUIEKIIMSIX
Hay4YHBIX METOJIOB. /{1 BO3MOKHOCTU CEMaHTUYECKOTO
MOMCKAa B TaKUX KOJJIEKIMAX peaJn3alul IOTOKOB
paboT, NOMHUMO CHEHM(UKANUH HMX CTPYKTYPHI,
COIPOBOXKJAOTCS OIpeIENEHHBIM Habopom
METaJaHHbBIX, HECYINX MH(POPMAIMIO O CBSI3H MOTOKOB



paboT ¢ MOHATHSIMH PEIMETHONW 00JIaCTH, O KA4eCTBE U
MPOUCXOXKACHUN HCIIONB3YEMBIX NaHHBIX M METOJOB.
CocTtaB HEOOXOOMMBIX METaJaHHBIX OBUI pa3paboTaH
panee [13]. Orta undopmaiust 06eCreUUBAET HE TOIBKO
BO3MOXKHOCTh OLICHKH ITOTOKOB PaboT U UX (parMeHTOB
C TOYKH 3pEHHUs CTPYKTYphl, HO U YYET CEMAaHTUKH
IpeAMEeTHOW o0nacTh u TpeOOBaHUH K KadecTBy H
Ha/I&KHOCTH PabOTHI HAYYHBIX METOJIOB.

[IpuHOMOBI CEMaHTUYECKOTO IOMCKA ITOAXOASIINX
peanu3anyii NOTOKOB paboT M WX (parMeHTOB Ha
OCHOBC MCETaJaHHBIX SIBJIIFOTCA npeamMeToM
WCCIIeIOBaHUs JaHHOUW cTaThu. B ciepyromem pasnene
ONMHUCaHbl TPHUHLUIBLI CBS3BIBAHUS METAJAaHHBIX CO
cnenuQuKasIMi OTOKOB paboT Ha mpaBmiIax. 3aTem
npuBen€H 0030p METONOB IIOWCKA IIOTOKOB padoT.
[Nocnenyromue paszgensl pacCMaTpUBAIOT CIIEHApUH U
METOJIBl  CEMAaHTHYECKOTO  IIOWCKa  PEIEeBAHTHBIX
MTOTOKOB PadoT.

2 Cps3bIBaHHE META/IAHHBIX C IOTOKAMH
padoTt

Criennukannu RIF HECYT (opmanbHyIO
CEeMaHTHKY ITPaBWJI, HE TIO3BOJISIONLYIO ONPEAEISTh 4TO-
a0 TOMHMO TpaBWJI B 33JlaHHOM jauanexre. Jis
CBS3BIBAHMSA CO CHEHU(DUKALMSIMHI JOTIOJHUTEIBHOM
uHGOpPMAMK B  S3BIKE MPEIYCMOTPEH MEXaHU3M
AQHHOTHPOBAaHMSA. AHHOTAMM MOTYT COIPOBOXAATH
moboit kmacc koHcTpykimi RIF B cmenmgukarmsx
npaBwi. OHK ompenensroTcs Kak gpeimsl ¢ Habopamu
CBOMCTB 3THX KOHCTPYKLHH, KOTOPBIE JOJDKHBI OBITH
COXpaHEHbI npu JIOOBIX MaHUITYJISHIAX
crneuuuKanusIMi, HO He J00aBISIIOT CEMaHTHKU C
TOYKM 3peHust npaBwi. [loaToMy mnpu peanu3anuu
MOTOKOB ~ paboT  crmenuduKanuu  MeTaJaHHBIX
urHopupylotcs. TeM He MeHee, OHM MOTYT 00JanaTh
CEeMaHTHKOM, HE 3aBHCUMOM OT paBHIIL.

OObiuyHo anHotaimu B RIF  ompenensitorcst B
TEpMHHAX CIIELMAIU3UPOBAHHOTO cIoBaps,
cnemuduIupyoniero  Habop — mpeaonpenenéHHBIX
cBoiictB. CocraB  MeTaJaHHBIX B  HAaCTOSILIEM
WCCJIEJOBAaHUU HE OrPaHUYMBAETCSl HAOOPOM CBOMCTB, a
BKJIIOYaeT B ceOsi Oosiee pa3BuTble omucaHus. B
KayecTBE  CJOBapedl  METaJlaHHBIX  HCIIOJBb3YIOTCS
OHTOJIOTHH IIPEAMETHBIX 00JacTel, a TaKKe OHTOJIOTHH,
OTIPEJEISIONIIE CBONCTBA HJIEMEHTOB ITOTOKOB PaboT B
pasNUUHBIX paKypcaX pacCMOTPEHHs, TaKHUX Kak
Ka4eCTBO M IPOUCXOXKICHNE JAHHBIX U METO/IOB.

AHHOTaIU#, KOTOPBIC OIPEHEISIOT METaJaHHBIC,
1esrecooopa3Ho CBSI3BIBATH co CIIEe Y FOIITIMHA
JJIeMEHTaMH TIOTOKOB pa0OT, BEIPaKCHHBIX MIPABIIIAMH:

® JIOTOKH pa60T B LICJIOM,

® BXOJHBIE M BBIXOTHBIC IAPAMETPHI
pabor;

IIOTOKOB

® JICATENbHOCTH BHYTPH ITOTOKOB padoT;
® BXOJIHbIC

NeATELHOCTEH,

" BBIXOOHBIC napamMeTpbl

e TICpEMEHHBIC, ONPEICISAIONINE TIOTOKHA JaHHBIX;
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e OTICNbHBIE TpaBWia W TPYNIBl  IIPaBHII,
ompezensronye GpparMeHTsl HOTOKa padorT;
e TIpyNmbl MPaBWI, ONPENENSIONNe IIa0JOHBI

MOTOKOB paGoT [9].

CBs3bIBaHUE METQJIaHHBIX C IOTOKaMu paboT u
HONCK PENIeBAaHTHBIX JJIEMEHTOB IIOTOKOB paboOT jpanee
paccMoTpuM Ha mpumepe. B [6] omuckiBaeTcs 3amaua
cocTaBieHus TopTdenell LeHHBIX Oymar, KOTHPOBKH
KOTOPBIX HE KOPPEIHPYIOT APYyr ¢ APYroM, M BbIOOpa
JIYYIIEro U3 HUX T10 ONPEAEIEHHBIM KPUTEPUSIM.

Hdns peuwieHuss JaHHOW 3aiauyu pa3pabaThIBalOTCS
crier(pUKaIUU MOTOKa pabOT, BKIIFOYAFOIIETO!

e 3amadyy IMOMCKAa MAaKCHMaJbHBIX THOpTdeneii-
KaHIUOATOB C HE3aBHCUMBIMH Jpyr OT Jpyra
KOTHPOBKaMH OyMar;

e oOIeHKy Oymar, BXOIIMHX B TMOPT(]ENH, ¢ TOUKA
3pEHUS] PA3HBIX KPUTEPHUEB, B YaCTHOCTH, (PHMHAHCOBO-
SKOHOMHYECKOT'O ¥ COLIMAIILHOTIO;

e OIcHKAa TMOpPTQeNneii 1O  COOTBETCTBYIOIIUM
KPUTEPHSIM Kak 0000IICHHE OIICHOK OyMar, BXOISAIINX B

HHX;

e 00001IeHNE HECKOJBKHX KPHUTEPUEB OLEHKH
noprdeneii B OOLIyI0 OLEHKY M BBIOOp JIyYIEro
noptdens.

Jns peanu3anuu 1MoTOKa pabOT HCIOJIB3YIOTCS
JaHHBIE 00 MCTOPHHM LIeH Ha OyMard, MpHHAIJICKHOCTh
komnanuid uuaekcy S&P 500 (uHIeKC OleHHBaeTCsl Ha
OCHOBC MAaHHBIX O KallUuTaJIu3aluu IISATUCOT prHHI)IX

AMCPHUKAaHCKUX KOMHaHHﬁ) , OHICHKa COOTHOIICHUA
JAOXOJAHOCTM MW PpHUCKA, MOHUTOPUHI TOHAJIBHOCTH
BBICKA3EIBAHUI HWHBECTOPOB 00 OHpeZ[eHéHHLIX

6yMarax. OrneHka 1o Pa3HbIM KPUTCPUAM BBIIIOJIHACTCA
B IIOTOKEC pa60T napaJiyiCJIbHbIMU BETBSIMU.

IIJ'IH OITMCaHUuA METadaHHBIX B TEPMHUHAX
HpeHMeTHOﬁ obactu OIPCACIIACTCA OHTOJIOT .

Class(Portfolio)

ObjectProperty(includesSecurity)
ObjectPropertyDomain(includesSecurity Portfolio)
ObjectPropertyRange(includesSecurity Security)

Class(Security)

ObjectProperty(hasldentifier)
FunctionalObjectProperty(hasldentifier)
ObjectPropertybomain(hasldentifier Security)
ObjectPropertyRange(hasldentifier Ticker)

ObjectProperty(listedin)
ObjectPropertyDomain(listedIn Security)
ObjectPropertyRange(listedIn StockMarketlndex)

ObjectProperty(hasRate)
ObjectPropertyDomain(hasRate Security)
ObjectPropertyRange(hasRate StockMarketRate)

ObjectProperty(hasMetric)
ObjectPropertybDomain(hasMetric Security)
ObjectPropertyRange(hasMetric Metric)

ObjectProperty(correlatesWith)
ObjectPropertyDomain(correlatesWith Security)
ObjectPropertyRange(correlatesWith Security)

ObjectProperty(hasMetric)
ObjectPropertybDomain(hasMetric Security)
ObjectPropertyRange(hasMetric Metric)
ObjectPropertybDomain(hasMetric Portfolio)

Class(StockMarketRate)
ObjectProperty(onDate)



FunctionalObjectProperty(onDate)
ObjectPropertybDomain(onDate StockMarketRate)
ObjectPropertyRange(onDate Date)

Class(Metric)
ObjectProperty(isMetricOfSecurity)
Class(Correlation)
SubClassOf(Correlation Metric)
SubClassOf(Correlation ObjectAllValuesFrom
(isMetricOfSecurity Security))
Class(FinancialMetric)
SubClassOf(FinancialMetric Metric)
Class(SocialMetric)
SubClassOf(SocialMetric Metric)

Ouronorus®
IIOHSTHUA:

onpenessieT CIEAyIOINe OCHOBHBIE

o Portfolio — moprdens, cocTaBaeHHBIN U3 TIEHHBIX
OyMmar ompenenéHHOTO CIUCKa KOMITAHWH, UMEOIIIH, C
HUM TaKXC MOTYT 6I)ITI) CBs3aHbl MCTPUKHU OICHKH
noprgens;

e Security IeHHple  OyMarm  KOMIIaHHWH,
ydacTByonmie B (OHOOBOM pBIHKE, Yy HHX €CTh
UACHTU(PHUKATOPE], OHH MOTYT MPHUHAIJIEKATh CIIHUCKY
(OHIOBOTO WHAEKCA, OIICHWBAIOTCS KOTHPOBKAMH,
METPUKaMH HaE&KHOCTH, MOTYT HMETh 3aBUCHMOCTb OT
Ipyrux Oymar;

e StockMarketRate -  kormpoBka  Oymarw,
3aBHCSAILAS OT BPEMEHH;
e Metric — Merpuka Uil OLCHKH HaIE&KHOCTH

HeHHOH OyMmarum WM TOpTQens; OJHOM M3 METPHK
OLIEHKH HaJEKHOCTH OyMard SIBISICTCS KOPPEALus eé
KOTHPOBKH C IpyTUMHU OyMaramu.

Oco60 OTMETHM, YTO MPEICTABJICHHAS OHTOJIOTHS
ompejessieT TMOHATUS W CBS3M MPEIMETHON 00acTH
(OHMIOBOrO pBHIHKA B OTJIHYHE OT CHEHU(PHUKAIIH
KOHIIENTYalbHOU cxeMbl (Ha3BaHHOI B [6] oHTONOTHEH
o0JIacTy PUIIOKEHHUS), OTIPEIETISIOIIEH TPeICTABICHHE
JAHHBIX TPHU PEUICHUH 3aJa4d B MOTOKE padoT Ha
MpaBuiiaX, XOTs ¥ OHTOJIOTHUS], U KOHIENITyallbHas cXeMa
HCIIOJNIB3YIOT BBIPa3UTEIIbHBIC CPEJICTBA, ONPEICIIEeMbIC
s3pikoM OWL 2. Onwmcanusi KOHIENTYaJIbHOH CXEMBI
HEJOCTATOYHBl JIs HCIIOJIb30BAHHS B METaJaHHBIX O
MpeAMETHON 00JIacThl0, TaK KaK MHOTHE TIOHATHUS
OTHOIIEHMs TIPeIMETHOW 00JacTh CBeJeHbl B HEHW K
MPUMHUTHUBHBIM TUIaM JaHHBIX. [TogpobHee pasmuuus u
CBSI3M  OHTOJOTMH M  KOHIENTYAIbHBIX  CXEM
TpeIMETHBIX 00acTeit obcyskmarores B [12].

O/IHOBPEMEHHO C OHTOJIOTUEH MPEIMETHOH 00nacTu
JUIA OIIpEACICHU MCTaAaHHBIX IIOTOKOB pa60T
UCTIONB3YIOTCSL JAPYTHE OHTOJIOTHH, OINpEeNsIonue
pa3NUYHbIE aCHEKTHI OMUCHIBAEMBIX YIEMEHTOB IOTOKOB
paboTt. B wactHOCTH, JUIs CBSI3BIBAHMS NIPABHJI C BUAAMHU
3JIEMEHTOB IIOTOKOB paboT, KOTOpPHIE OIpE/IEeIICHEI

3TUMHU IIpaBUIaMu, HCIIOJIB3YETCS OHTOJIOTHUA
2

CTPYKTYPHI IIOTOKOB paboT”.

Class(Workflow)

ObjectProperty(hasTask)
ObjectPropertybDomain(hasTask Workflow)
ObjectPropertyRange(hasTask Task)

! http://ontology.ipi.ac.rufontologies/stockmarket.owl
2 http://ontology.ipi.ac.rufontologies/wf.owl
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Class(Task)

ObjectProperty(hasParameter)
ObjectPropertybDomain(hasParameter Task)
ObjectPropertyRange(hasParameter TaskParameter)
InverseObjectProperties(isParameterOf

hasParameter)

ObjectProperty(haslnputParameter)
SubObjectPropertyOf(haslnputParameter

hasParameter)
ObjectPropertybomain(haslnputParameter Task)
ObjectPropertyRange(hasInputParameter
InputParameter)
InverseObjectProperties(islnputParameterOf
hasInputParameter)

ObjectProperty(hasOutputParameter)

SubObjectPropertyOf(hasOutputParameter
hasParameter)
ObjectPropertyDomain(hasOutputParameter Task)
ObjectPropertyRange(hasOutputParameter
OutputParameter)
InverseObjectProperties(isOutputParameterOf
hasOutputParameter)

B mpuBenéHHOM (parMeHTE OHTOJIOTMH CTPYKTYPBI
MOTOKA paboT OMPEIeICHbI MOHATHUS:

o Workflow — moTox paGot B 11e110M, COCTOSIIHA
n3 Habopa IesTeNbHOCTEeH;

e Task — ACATCIIbHOCTb, KOTOpass MOKET HUMETh
BXOJIHBIC 1 BbIXO/IHBIC MTAPAMETPHI.

ITomumo 9TOTO OHTOJIOI'HUA OIpeaACIACT
Pa3HOBHUJIHOCTH ﬂCHTCJ’lLHOCTCﬁ, TaKMC KaK Hadajlo H
3aBCPUICHHUC TI0TOKA, BbBI3OB IOAIOTOKA, 11a0JIOHEI
YHOpaBJICHUSA MOTOKAMU U APYTUC IOHATHA.

B TepmuHax nAByX NpEICTaBICHHBIX OHTOJOIHI

NpuBEIEM  IpPUMEP  AHHOTAUUH,  OINpeAesroulei
METAa/IaHHbIE JUIS BBIXOJHOI'O rnapamerpa
JeITeNbCHOCTH  (crenuduKanyss  OpejacTaBieHa B
¢dopmare RIF XML):
<declare><Var>

<id>

<Const>GetPortfolios_Output</Const>
</id>
<meta>
<Frame>
<object>
<Const>GetPortfolios_Output</Const>
</object>
<slot>
<Const>rdf:type</Const>
<Const>wf:OutputParameter</Const>
</slot>
<slot>
<Const>wf: isOutputParameterOf</Const>
<Const>:GetPortfolios</Const>
</slot>
<slot>
<Const>rdf:type</Const>
<Const>pont:Portfolio</Const>
</slot>
</Frame>
</meta>
?p
</Var></declare>
JanHas crermu@ukanys MeTaJaHHBIX OIpeeicHa
Ul IIEPEMEHHOM ?P B IIpaBWie, COOTBETCTBYIOLIEM
JIeSITENFHOCTH TIOTOKa paboT. B mepByro odepens, oHa
OIpeAeNieT B TEKYLIEM IPOCTPAHCTBE  HUMEH
VHUKQJIBHBIH ~ WACHTU(PHUKATOP JAHHOTO  JJIEMEHTA
npapuna RIF (GetPortfolios_Output). C »sTum
UIACHTU(PHUKATOPOM  CBS3BIBAKOTCS ~ METaJaHHBIC B



TePMHUHAX [IByX OIPENENEHHBIX BBIIIC OHTOJOTHUH
(mpoctpancTBO MMEH poNnt COOTBETCTBYET OHTOJIOTHH
npeaMeTHoM obiacte, a WF — OHTOJIOTHH CTPYKTYPBI
MOTOKOB  paboT). Bo-mepBBIX, ompemensercs, YTO
ANIEMEHT C JaHHBIM HWACHTHU(QHUKATOPOM  SBIIACTCS
BBIXOMHBIM  MapaMmeTpoM  (9K3eMIUIAPOM  KJilacca
OutputParameter) JEeSITEIIbHOCTH, pelarouieit
mo3anaqy IoncKa nopTdeneit (oTHOWIEHNE
isOutputParameterOf K 00BEKTY c
unentudukaropom  GetPortfolios), a  Takke
SBISIETCA 3K3eMILLsipoM Kknacca Portfolio, To ecThb
BOSBpaLlIaeMl)Ie JCATCIIBHOCTBHO JTAHHBIC JOJIDKHBI
SIBIISITBCSI MOPTQEIAMH. Unentudukarop
GetPortfolios, nomkeH ObITh ONpenenéH mogoOHbBIM
06pa30M B MCTaJdaHHbIX, CBs3aHHBIX C l'[paBI/lJ'lOM B
LIEJIOM.

Takum 00pazoM, MeTaomucaHHe MO3BOJISIET CBA3AThH
cnenu(UKay TPaBWJI C TPEAMETHOH OONacThiO, B
KOTOPOH pelraeTcs 3aaa4a, ONPEACIUTh YaCTH MPaBHII,
KOTOPBIE COOTBETCTBYIOT 3JIEMEHTaM IOTOKOB paborT, a
TaKXKE CEMaHTHUYCCKH CBSI3aTh 3JICMEHTHI APYT C APYTOM
C TIOMOIIBIO BRIPAKCHUHN B TEPMHUHAX OHTOJIOTHIA.

3 O030p MeTO0B, CBSI3AHHBIX € MOBTOPHBIM
HCNOJIb30BAHMEM MOTOKOB padoT

B OOJBIIMHCTBE MCCIEOOBAHNN, ITOCBAIIEHHBIX
METaJaHHBIM TIOTOKOB pPabOT, COCTaB MeETaJaHHBIX
OrpaHHYMBaETCs HAOOPOM IIPEONPEICIEHHBIX CBOWCTB
Juis  paboThl C MPOCTBIMH  CONPOBOAWUTEIBHBIMU
JIAHHBIMH: HMMEHaMH, BepOaJbHBIMU OIpPEACICHUIMH,
nHdopmanueir o0 aBTOpax, BepcusX, IpaBax, MaaTe
CO3laHUsl M JPYIHMX JOCTaTOYHO OrPAHUYEHHBIX
omucanusamu [11]. Takue momxonpl K crenu(pUKALUH
METaJaHHbIX IPEACTABIAIOTCS HEJOCTAaTOYHBIMU IS
BBIPA3UTENLHOIO CEMAaHTHYECKOTO OMMCAaHUS U IOHCKa
MTOTOKOB PadoT.

Kak aHHOTHpOBaHHE TOTOKOB paboT METaJaHHBIMH
UCIIOJNB3yeT MPOCTbIe TIOJsl OMUCAHWM, TaKk Ke
OOJIBIIMHCTBO IPOEKTOB, PA0OTAIOMIMX C HOTOKAMH
paboT, OrpaHUYUBAIOTCS METOJAMH IIOMCKa Ha OCHOBE
KJIFOUYEBBIX CIJIOB, OTHOCSIIMXCS K MOTOKaM padoT Kak
nenpHbiM  oO0bekTam  [5].  TIpoekr wfdever [10]
IpEeNoCTaBIieT Habop CpPencTB A MOAJCPIKKH
MOBTOPHOT'O HCIIOJIBb30BAaHMs, BKIIIOYasi aHHOTUPOBAHHUE
MOTOKOB pa0oT B II€JIOM M X KOMIIOHEHTOB, YYHTHIBAET
B CONPOBOX/IAIOIIUX CHENU(PHUKALIUIX MPOUCXOKIACHUE
JAHHBIX,  SIBJAIOLIMXCS  pe3yJibTataMu  paboThI
MIPOLIECCOB, MHOTOBEPCHOHHOCTh M JPYTHE AacIeKTHI.
IIpoekr OPM [7] wucnoms3yer pa3BUTYH MOJICTb
MPOUCXOXKACHUS JAHHBIX AJS BBIPAKCHHS CEMAaHTHKH
BOCIIPOM3BOJMMOCTH PE3YJIBTATOB, B TOM YHCIE, IS
MTOTOKOB padoT.

B KOHTeKCTe  HACTOAIIECTO  HCCICIOBAHUS
HE00XOMMO YIMOMSIHYTh IOIXOJBI Process mining [4],
CICIMATU3UPYIOLIHECs, TIABHBIM 00pa3oM, Ha aHAIU3e
nor-aitno. B uccienoBaHUAX HUCTIONB3YIOTCS MOJACITH
HPOIIECCOB, SIBJISIONIHNECS CIIeHU(PUKANUIMA CTPYKTYPBI
NOTOKOB ~ paboT. 3amucu  JIOrOB  HCIOJHAEMBIX
HOEATENBHOCTEH  WIM  [POUCXOISIINX  COOBITHI
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COTIOCTAaBIISIFOTCS MOJIEIISIM TiporieccoB. Ha ocHoBe 1mor-
(aiiioB pemaroTcs ClIeIyIONe BUIBI 3a/1a4.

e [log 3amaveli OOHApYXEHUS IOTOKOB pPadOT
MOHUMAETCSI BOCCTAHOBJICHHE (HAKTUUECKON CTPYKTYPBI
MOTOKa paboT Mo Jor-haitmam paboThl €ro FK3EMILISIpa.
Takum 00pa3oM, MOTYT ObITh BCKPBITHI ITOTOKH PaboT,
He wMeronme (OpMaANBHBIX CIENU(PHUKAIUNA MOICTH
npotecca.

e 3anaua YCTaHOBJICHUSI KOH(OPMHOCTH
(conformance) moToka paGoT 3aKIIFOUAETCS B TPOBEPKE
COOTBETCTBHS  MOJEIHM TOTOKAa pabOT  JaHHbIM,
HOJTyYaeMbIM U3 JIOr-(HailiioB 0 paboTe ero peannsaliu.

L4 3aaaqa YCOBCPIICHCTBOBAHUA MOACIN IIOTOKa
pa60T OTJINYACTCA oT 3aJa4yun YCTaHOBJICHUA
KOH(I)OPMHOCTI/I TEM, 4qTOo MOACIIb HC TOJBKO
OLCHHMBACTCA Ha COOTBCTCTBUC PCAJIbHBIM CO6LITI/I$IM,
HO U MCHJACTCA OJIA 0oJIee TOYHOTO COOTBETCTBHSL.

OTH  HCCNeNoBaHMS  POXIAIOT ~ MHOECTBO
nyOonmuKanmii ¢ pa3BHUTHEM W IPUMEHEHHEM
IpeACTaBlIeHHBIX 331a4. OHHM TOJE3HBI IS PEeIeHUs
3aj1a4 TIOMCKa IMOTOKOB PAbOT Mo Crenu(pHUKAMU HX
CTPYKTYPBHI, LISl ONHCAHUS M JaJbHEHIIIEro MOBTOPHOTO
UCIIONB30BaHMsl  JOCTYIHBIX IIOTOKOB  paboT, He
AMEOIINX (dbopmanpHON cnennuKaImm, HO
TEeHEePUPYIOMUX JIOT-(Gaiiibl BO BpeMsi CBOEH pPabOTHI,
IUIL  KOHTPOJII COOTBETCTBHS ~ PEATU30BAHHBIX U
HaWJICHHBIX TOTOKOB Pa0OT CHEUU(PHKAIISIM.

4 OpraHu3zanus NOUCKA pPeJIeBAHTHBIX
NMOTOKOB PadoT no cGhopMyJIMpPOBAHHBIM
TpeOOBAHUAM

bnarogapst Tomy, 4TO B HMCHOJIB3yeMOH B JTaHHOM
HCCIICIOBAaHUH MOZEIH MOTOKOB paboT crenu(UKaIiim

NpaBWI, BBIPAKAIONIME CEMAHTHKY HX IIOBEICHHS,
HE3aBUCUMBI OT COIPOBOXKIAMOLIMX HMX METaJlaHHbIX,
MpaBWjia W MeTaJaHHBIE MOTyT o00pabaTeIBaThCs
HE3aBUCUMBIMH  HMHCTpyMeHTaMHu.  Crenndukanuu

MIPaBUJI UCTIONIB3YIOTCS ATl Pealu3aluyl IOTOKOB padboT
B OIpENEeNEHHBIX CHCTEMaX, HCHOJHAONMX HX B
COOTBETCTBUU c CEMaHTUKOH HCTIOJIb3YEMBIX
nuanexkToB. Jlnd  OpeABapUTEIBHOTO  CBSI3BIBAHUSA
9JIEMEHTOB CrelM(UKaIni ITOTOKOB pabOT JOJKHBI
UCIONB30BaThCsl MeTajaHHble. [ 3TOro peaausyercs
He3aBHCUMasl OT CrielU(UKannil NpaBHi BO3MOXXHOCTb
MIONCKA MOTOKOB PabOT 1O METAaHHBIM.

Crenudukanuu (QpeiiMoB, coepiKaIie 3HAYCHUS
MeTaJaHHbIX, NpeoOpasyiorcs B Tpumiersl RDF B
cootBeTcTBUM ¢ pekomenmammsmu  W3C  [3],
coxpaHsoTcs B otraenpbHOM xpaHmwiuime RDF u B
JATBHEHIIIEM HCIONB3YIOTCS IS 3aIPOCOB TIOMCKA TI0
MeTamaHHBIM. B dwactHoctm  dpeiim  RIF ¢
MeTaJaHHBIMH, COOTBETCTBYFOIIIHA XML-
MPEICTABIICHAIO B IPUBEAEHHOM BHIIIIE TPHMEPE:
GetPortfolios_Output

[ rdf:type -> wf:OutputParameter,

wf: isOutputParameterOf -> GetPortfolios,
rdf:type -> pont:Portfolio ],

Oyznet npeobpasoBaH B TpuieTsl RDF



pwf:GetPortfolios_Output
rdf:type wf:OutputParameter;
wf: isOutputParameterOf pwf:GetPortfolios;
rdf:type pont:Portfolio.

Takum oOpaszoM, 0a3za TpUIIIETOB cobupaer B cebde
HaboOp MeTaJlaHHBIX M MACHTH(PHKATOPOB, IO KOTOPHIM
MOXHO YCTaHOBHUTb, C KaKUMH HMMEHHO 3JEMEHTaMH
cnenu(UKaIy MOTOKOB PabOT Ha TPaBMIIAX CBS3aHBI
ompenenéHHble  MeTajgaHHble. B kauectBe RDF-
cloBapeld MOXET HCIIONb30BaThCs  MPOMU3BOJIBHBIN
Ha0Op OHTOJIOTHH, B YaCTHOCTH ONPENEIISIOMINX COCTaB
MeTalaHHbIX, pa3pabotannblii B [13]. Tlownck moTokoB
paboT M UX (ParMeHTOB 10 METaJaHHBIM OPTaHNU3yeTCs
C ITOMOIIIBIO 3a1aHus 3ampocoB Ha s3pike SPARQL [8]
0a3e TpUIIIETOB, co/lepKaIIeH MEeTaJaHHBIC.

3ampocel Ha s3bike SPARQL  dopmysnupytores B
COOTBETCTBUM C TpeOOBaHWSAMH 33Jadyd, KOTOpas
JIOJDKHA OBITH pelleHa B MpeIMETHON ob0iacTH, 1ubo ¢
TpeOOBaHUAMH CrielM(UKAINN TOTOKA paboT, KOTOPBIH
HEOOXOJMMO peann3oBaTh C IIOMOLIBIO ITOBTOPHOTO
UCIIOJNB30BaHMs CYIIECTBYIOIIMX MOTOKOB padoT, HX
(parMeHTOB ¥ JOCTYIIHBIX CEPBUCOB.

5 Ilouck pejieBaHTHBIX MOTOKOB PadoT B
1eJIOM U MX (pparMeHToOB

IMouck mOTOKOB paboT sl oOOecreueHus UX
MOBTOPHOTO HCIIOJIb30BAHUS npu HaJIIYUH
MeTalaHHbIX, TpeOyembix B [13], mpousBoauTcs Ha
OCHOBaHMH COOTBETCTBUSI BBIOpDaHHBIX WM  BCEX
OJTHOBPEMEHHO KPHTECPHEB!

® COOTBETCTBHE IIOTOKA pabOT MOHATHUAM WK
BEIDQOKCHUSM B TCPMHUHAX TOHSATHA  OHTOJIOTUH
MpeAMETHOMI obactu, OIMMCHIBAIOIIHAX
3aBUCHUMOCTH/(DYHKIIUHM, METOJbI, MPOIECCHI, MOTYIIHE
MIPUMEHATHCSA B JaHHOU TIPEAMETHOH 00IIacTH;

® COOTBETCTBUE TMOHATUWA WJIM BBIPAKEHUN B
TEPMHUHAX TOHATHH, OIMUCHIBAIONIMX BXOJHbIE H/UITH
BBIXOJIHBIE TTAPAMETPHI MOTOKOB paboT (Hampumep, st
MOWCKAa METOJIOB, KOTOPBIC U3 OINpEIeIEHHOro Habopa
MapamMeTpoB MOTyYarOT TPeOyeMBbIil TUIT pe3yJibTaTa);

® BLINOJIHEHHWE TPeOOBaHMH K KauecTBY BXOJHBIX
JAHHBIX ¥ Ka4yecTBY BO3BpalllaéMbIX pE3yJIbTaTOB
MOTOKa pabOT B TEPMUHAX OHTOJIOTHH KauecTBa TAaHHBIX
(nampumep, TpeOOBaHUS aKTYAIbHOCTH);

e TpebOBaHMS K MPOUCXOXKICHHIO IMOTOKa padoT
(mampumep, Mo aBTOPY pa3pabOTaHHBIX peaTn3alunii);

e TpecOOBaHMS K  IPOHCXOXKICHUIO  BXOJHBIX
IOaHHBIX (HampuMep, ompeneiEéHHOe 006OpyIOBaHUE,

KOTOPBIM COOpaHBI IICPBUYHBIC TAHHBIC HAOIFOICHHIA).

Takum oOpa3oMm, TpeOOBaHMS K MCKOMBIM B
KOJUIEKIIMM Hay4YHBIX METO/OB MOTOKaM pabOT MOryT
3aTparuBaTh KakK (YHKIMOHAJIBHOCTh PEANTN3yEMBIX
UMH HAy4YHBIX METOZOB, TaK W MPEAyCIOBUS H
MIOCTYCJIOBHSI, BBIP@)KEHHBIE B TEPMHHAX OHTOJOTHWH, a
TaKke TpeOOBaHMS K HAAEKHOCTH HPUMEHSIEMBIX

METOJIOB, HCIIOJIb3YEMBIX JI@HHBIX M IIOJy4aeMBbIX
pE3yNbTaTOB.
Wudopmanmss 0 TPOUCXOKIECHHM W  KAYECTBE

JaHHBIX U MCTOJ0B B IIOTOKaX pa60T HCIOJIb3YCTCA NI
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e crnenu(UKAUU  JOCTOBEPHOCTH, IIOJHOTHI,
TOYHOCTH TPeOyeMBIX JaHHBIX U JOCTUTAEMBIX
pe3yIbTaToOB

KOHTPOJIS PEANBbHBIX UCTOYHUKOB JAHHBIX M MX
KauecTBa B COOTBETCTBUU C TpeOOBaHUIMHU
3a7a4H;

KOHTPOJIA COOTBCTCTBUA Tp€6OBaHI/IHM
peuicHus 3aadu HCHOJIb3YEMbIX OTKPBITBIX
peaﬂmaunﬁ HAay4YHBIX METOHOB.

ITomumo 9TOro, peuicHue Hay4YHBIX 3aaa4
NpeAMETHOW  O0JlacTM  MOXKET ~ BBIOMpAThCsl — Kak
(hparMeHTapHO W3 JAPYIMX IIOTOKOB pabOT, Tak W W3
OTAETBbHBIX (ParMEHTOB TIIOTOKOB paboT © W3
CYIIECTBYIOIUX CEpPBUCOB. HeoOXomumerii ¢parMeHT
00paboTKM  JaHHBIX MOXET OKa3aThCSd  YaCThIO
peanu3aii MOTOKa paboT, pelarmero B IeI0M
OTIMYHYIO 3amady. st 3Toro TpeboBaHUS B 3ampocax
(hopMynHpyrOTCI HE K HOTOKaM pPaboT B IEIOM, a K
napameTpam JIesTelIbHOCTel B COCTaBe MOTOKOB padoT.

B kauectBe mpumepa 3aaguM 3amnpoc A MOHCKa
MIOTOKOB paboT, peanu3yIolnuX METPUKH OLEHKH
Ha&KHOCTH TOpTdenel eHHbIX OyMar.

select distinct ?taskl ?task2 where

{
?taskl rdf:type pont:Metric .

?inl wf:islnputParameterOf ?taskl .
?inl rdf:type pont:Security .

?var wf:isOutputParameterOf ?taskl .
?var rdf:type pont:Metric .

?inl pont:hasMetric ?var .

?task2 rdf:type pont:Metric .

?var wf:islnputParameterOf ?task2
?in2 wf:islnputParameterOf ?task2 .
?in2 rdf:type pont:Portfolio .

?in2 pont:includesSecurity ?inl .
?out2 wf:isOutputParameterOf ?task2 .
?out2 rdf:type pont:Metric .

?in2 pont:hasMetric ?out2 .

I[lo ycmoBuro 3ampoca HEOOXOAMMO  HaWTH
JIeSITEJIGHOCTH, OJIHA M3 KOTOPBIX NPHUHHUMAET Ha BXO[
00BEKTHI LICHHBIX OyMar, BEIYHUCIISIET ¥ BO3BPALIACT JIJIs
HEro HEKOTOPYID METPHKY, a BTOpas JACSATEILHOCTD
NPUHUAMAET Ha BXOJ Pe3YJIbTaThl IEPBOIl JEATEIBHOCTH,
W BBIYUCIIET O00OOMIAIONIYI0 METPUKY Ui MOPTQEs,
comepKallero  LeHHble Oymard, Il  KOTOPBIX
BBIYHCIICHA [IEPBasi METPHKA.

[IpencraBuM, uYTto B 0a3e TPUIUIETOB XpaHATCS
MeTalaHHBIC CIEeTYIOIUX ACSITEIbHOCTEH!

o getPositiveTweetRatio BBIYMCIISIET
TOHAJIBHOCTH COODIICHNUH 0 IeHHOW Oymare B Twitter;

e computePortfolioTwitterMetrics — na ocHoBe
TOHAJBHOCTH  COOOMICHWH O IIGHHBIX  Oymarax
BBIYUCIIACT TOHAJIBHOCTHL OTHOWICHUA K COJACPKAIICMY
uX HopTderto;

e getSecurityFinancialMetrics BBEIYHCIISIET
METPUKY HAAEKHOCTH [EHHON OyMard, YIUTHIBAIOLIYIO
BBITOAY U PUCKHM Ha OCHOBE MCTOPUU KOTHPOBOK,

e computePortfolioFinancialMetrics JUTS
noptdens B LENOM, COASpKAaIero LEHHBIE Oymary,
BEIYUCIIIET 0000IIEHHYIO (PMHAHCOBYIO METPHUKY.



Hampumep, nns onHoM W3 AesTeNbHOCTEH U €€
CTPYKTYPHBIX  DJIEMEHTOB  XPaHATCS  CJIEIYIOIIHE
TPHILICTHL:

fin:getSecurityFinancialMetrics
rdf:type wf:Task;
rdf:type pont:FinancialMetric;
wf:haslnputParameter fin:finMetricPar;
wf:hasOutputParameter fin:securityPar;
fin:securityPar
rdf:type pont:Security;
rdf:type wf:InputParameter;
fin:finMetric
rdf:type pont:FinancialMetric;
rdf:type wf:OutputParameter;

IIpu ycnoBuM ageKBaTHOIO ONKCAHUSA METaJlaHHBIMU
cneuuduKaui esTeIbHOCTEH M HMX CBs3eil Apyr c
JIPyTOM BHYTPH IIOTOKOB paboT OTBET Ha 3ampoc Oyaer
COZIEPKATH CIEIYIOLINE KOPTEKU!

<spargql xmIns=http://mw.w3.0rg/2005/sparqgl-results#>
<head>
<variable name="taskl"/>
<variable name=""task2"/>
</head>
<results>
<result>
<binding name="taskl'>

<uri>http://ontology.ipi.ac.ru/portfolio.rif#
getPositiveTweetRatio</uri>
</binding>
<binding name="task2'">

<uri>http://ontology.ipi.ac.ru/portfolio.rif#
computePortfolioTwitterMetrics</uri>
</binding>
</result>
<result>
<binding name="taskl'>

<uri>http://ontology.ipi.ac.ru/portfolio.rif#
getSecurityFinancialMetrics</uri>
</binding>
<binding name='"task2'>

<uri>http://ontology.ipi.ac.ru/portfolio.rif#
computePortfolioFinancialMetrics</uri>
</binding>
</result>
</results>
</sparql>

Taxkum obpazom, HaMleHbI crieruduranuu
JIeSITEIGHOCTEH,  KOTOpbIE ~ MOXXHO  HCIIOJIB30BATh
MOBTOPHO ISl PEeIM3allid METPHUK IIEHHBIX OyMar u
noptdeseil mpu peleHny 3aJady BEIOOpa HAWITYYIIero
mopTdens.

Crnenndukanusi MOTOKa padOT, HCHONB3YIONIETO
HalJIeHHbIE CcrielM(UKAINY, MOXKET OBITh CIEAYIOIIEH

(puc. 1) [6]:

f’" : ,.-'!iu‘tPositiw'lwutRme eompuuPonfolieTanerﬁitﬁos.__ =
Oy e aC)
getPortfalios .[ If_ ___________ ] .| Iy | ——=" choosePortfolio

Puc 1. TTorok paGoT 1uist perieHus 3aa4n BEIOOpa JIyqIero
noptdes HeHHbIX Oymar

B  ob6mem
(parmMeHTOB

ciry4ae
SIBIISICTCS

BBIZICIEHUE  PEJIEBAHTHBIX
HETPUBHAIILHON  3a7aueH,

TpeOyIoIel peneHust B COOTBETCTBUH CO CTPYKTYpOH U

CEMAaHTUKON  BBIMOJHSAEMBIX  JIEWCTBUM  KaXKIbIM
KOMIIOHEHTOM B cocTaBe (parmMenra. Jrta 3agada
MIPUBJICKAET U MeTaJaHHbIE, u CpaBHEHHUE

cnenuduKanyii mablIoHOB, U MPOBEPKY KOH(POPMHOCTH
crienuduKanyii ¥ peanusanuii, 1 paboTy IKCIEPTOB.

[onnmepxanue mpu CHEIM(PUKAIIILX TTOTOKOB PaboT
Ha TpaBWIaX CTWIIL, IPU KOTOPOM YIPABJIAIOIIAsl 4acTb
MOTOKa paboT HaOMpaeTcs: He M3 MPOU3BOJIBHBIX MTPABHUII,
a u3 HaOOpOB NpaBW, PEATU3YIOLIUX OIpe/eIEHHbBIC
U3BECTHBIC MIA0IOHBI [9], MOXKET YIPOCTHTH MPOBEPKY
koHpopmHOocTH.  llermecooOpa3sHO  BBECTH  TaKKe
MeTaJlaHHble, 0003HaYaloIINe Te WM WHBIE NIa0JIOHBI B
TEPMHHAX OHTOJIOTHH CTPYKTYPhI TOTOKOB paboT.

6 CeMaHTHYeCKMIi KOHTPOJIb HCIOJIb3yeMbIX
METO/I0B M MPUHSATHIX peleHni

MeTtaganHble  [1e1eco00pa3HO HWCIONB30BaTh HE
TOJIBKO IIPH MOWCKE IMTOTOKOB paboT M MX KOMIIOHEHTOB
B KOJJIEKIUSIX HAy4YHbIX METOJOB, HO U JJIf
JaJibHEWIed TPOBEPKM COBMECTUMOCTH CEMAHTHKHU
JAHHBIX M WHTEPONEepadeIbHOCTH IOTOKOB paboT u
(parMeHTOB Tpu  OOBCIMHCHMM  HAWJCHHBIX U
BBEIOPAHHBIX KOMIIOHCHTOB JUISI pEalTU3aIliy PEIICHUS
Hay4YHBIX 3aJa4.

Jist 9TOro HEoOXOAMMO TIPOBOIUTH CIEIYIOIINE
MIPOBEPKHU:

® KOpPPEKTHOCTH BKJIFOUEHHUS B KayecTBe
JIEITETFHOCTH AaHHOTO MOTOKA PadOT CYIIECTBYIOIIHX
KOMIIOHEHTOB B KAauecTBE IMOJINPOIIECCOB IO WX
BXOJTHBIM U BBIXOJTHBIM ITapaMeTpam;

® COOTBETCTBHE CEMAHTUKH BXOIHBIX KOMIIOHEHTOB
CEMAHTHUKE BXOIHBIX JaHHBIX U COOTBETCTBUE BBIXOIHBIX
JAHHBIX  BBIXOAHBIM  [apaMeTpam MO0  MOHATHAM
mpeAMeTHOW oOmactw, TpeOOBaHMAM K  Ka4decTBY,
MPOUCXOKACHUIO U JIPYTMM BO3MOXKHBIM KPHTEPHSIM,
YYTEHHBIM C TOMOILIBIO OHTOJIOTHH;

® COOTBCTCTBHUC CCMAHTHUKH HNAHHBIX, MPOXOAANINX
W3 BBIXOJa OJHOI'O KOMITIOHEHTA Ha BXOJ APYTOTO.

Ot TMPOBEPKU BBIIIOJIHAKOTCA 110 MPUHIHUITY
CHGIII/I(I)I/IKEI]_[I/Iﬁ npea- u HOCTyCJ'IOBI/If/'I: IMOCTYCJIOBUEC
BbIXOJ4 MPEAbIAYIICTO KOMIIOHEHTA JOJLKHO OBITH CTpOKE

MPEeyCIOBUsL  BXOJa  ITOCJEAYIONIEr0  KOMIIOHEHTA.
TpeboBanust MOTYT BKJIIOYaTh KakK BBIPAKEHUS B
TepMHUHAX  TOHATHA  TpeaMeTHOW  oOmactd,  Tak

TpC6OBaHI/I}I Ka4geCcTBa ¥ IPOUCXOKIACHUS TaHHbBIX.

7 IlpoBeeHMe IKCNIEPUMEHTOB M ITPOBEPKa
HHTEepOonepade/IbHOCTH MOTOKOB PadoT
HA TeCTOBbIX HA0OPAaX JaHHBIX

TpeOoBanust K pEJIEBAaHTHOCTH 110 METaJaHHBIM
MOryT ©ObITh B TOH WIM  HMHOW  CTENEHH
BBIPA3UTENbHBIMY, a CTPYKTYpHOE COOTBETCTBHE CaMO
mo cebe HE BKIOYAET MPOBEPKY CEMAHTHKH
KOMITOHeHTOB. K ToMy e peanmsanuu crenuguKarimi
MOTYT WCIIOJIb30BaTh pPAa3HbIE HMHCTPYMEHTHI, U IO
JeTaIsAM paboThl OHH MOTYT OTIIMYATHCS IPYT OT ApYyTa.
IlosTOMy 51 HAIEXKHOTO MOBTOPHOTO HCIIOJIB30BAHMS



peanu3aiyii MoTOKOB paboT HEOOXOIMMO IPOBEPATH HX
Ha ONpeJeNEHHBIX HA0OPaxX TECTOBBIX JaHHBIX.

TecTsl BKIIOYAIOT Ha60p JaHHBbIX H Tp€60BaHI/I$I K
O0XXUAACMbIM pE3yJibTaTaM, AOCTATOYHBIC UL ITPOBCPKU
BCEX BO3MOXXHBIX 0COOBIX CJIy4acB, MOrymux
BO3HHUKAaTb B IIOTOKEC pa60T. TTomumo BXOIHBIX U

IMPOBEPOYHBIX  BBIXOOHBIX  HAHHBIX TECTBI MOTYT
BKJIIOYaTh MCTaJJaHHBIC.
HpI/I TECTUPOBAHUN MIPOU3BOAUTCAH KOHTPOJIb

OPOXOXKACHUA TECTOB 110 OHpe,I[CJ'IéHHOMy oyTu B
IIOTOKE pa60T B 3aBUCUMOCTH OT BXOJHBIX JaHHBIX. I[.HH
9TOIr0 B COCTaB TCCTOB BKIIOYAKOTCA MCTAaJaHHBIC

HPOUCXOXKACHUS JAHHBIX. MeraganHble
NPOUCXOXKACHUS, CreHEpHPOBaHHbIE B  pE3yJbTaTe
IPOroOHa II0OTOKAa pabOT Ha TECTOBBIX JIaHHBIX,
MPOBEPSIIOTCS.  Ha  COOTBETCTBHE  MPOHMCXOXKACHHS
JITAaHHBIX B COCTaBE TECTOB.

[posepsiercs COOTBETCTBHE pe3yIbTaTOB
TpeOOBaHMAM  KadyecTBa,  NPENOCTABISAEMBIM B
cnenmu(UKauIX TECTOB WIHM  CIEHU(PHIAPYIOMIHX
BBIXOJIHBIE ITapaMeTpHI IIOTOKa padoT.

Ilomumo  3TOro, TpeGOBaHUS  TECTOB  MOLYT

HajlarathCs ¥ Ha OIMCAHUA WCIOJHAEMBbIX cpemd. s
3TOr0 TaKXKe HCIOJb3YIOTCA METaJaHHbIE Ha OCHOBE
OHTOJIOTHHI OITHCaHMUS UCTTOHAEMBIX cpen [13].

Jpyroil moaxoa TeCTUPOBAHUS pean3aluil IOTOKOB
paboT, coOpaHHBIX Ha OCHOBE CHEUH(UKAIHIA,
MIpeAroaraet TeHEPAIHIO nor-¢aiiion pu
MIPOXOXICHUH  TECTOB,  AKTHBU3UPYIOUIMX  BCE
BO3MOXKHBIE ITyTH B mHoToke pabor. Ilpu peanmsamum
npaBui  RIF  KOMIOHEHTamMH,  HCIOJB3YIOIIUMHI
pasiIM4HBIE CHCTEMBl BBIBOJA, JIOT-(hailiibl JOJDKHBI
FEHEpUPOBATbCA KaxJI0M M3 Hux. Pemenue 3agaun
ycTaHOBJIeHHsT KoH(popMmHOCTH [4] crmenmdukanuu
MOTOKa PadOT U MONYYUBILIEHCS pean3aliy MO3BOJISET
MOATBEPUTH UX COOTBETCTBHUE APYT APYTY.

8 3akirouenune

PabGora mocBsillieHa OpraHU3alMd CEMaHTHYECKOro
MOKCKa OTOKOB palboT ¥ MX (hparMeHTOB 110 METaIaHHBIM
C 1IeJIBI0 MX MOBTOPHOTO MCHOB30BaHus. OHa sBisieTcs
MPOIOJDKEHUEM HCCIIEIOBaHus, MpeacTaBaeHHoro B [13],
NPUMEHSAEMOT0 K JIPYyI'MM TEXHHYECKHM YCIOBHsM. B
KayecTBe MOJCIH MOTOKOB paboT [6] HCHOmb3yroTcs
S3BIKM Ha MPaBUJIaX, 4To JalT Oorarsie BO3MOXKHOCTH B
MOBBIIICHUM BBIPA3UTENBHOCTH CrElUMpUKAINE U B
MPUMEHUMBIX METOJ[aX aHAIi3a MIOTOKOB paboT. B craThe
pa3paboTaH TOAXOA K TPEICTABICHHUIO M 00paboTke
METaIaHHBIX B JAaHHOW MOJENH IIOTOKOB paboT. Ymop
JieJlaeTcs Ha  CIICHApUSIX TMPUMEHEHHsS MeTaJlaHHbIX
MOTOKOB padOT /I MOWCKA ITOTOKOB PaboT € IENbI0 MX
TMOBTOPHOI'O  UCIIOJIB30BAHUA W IJIA HOPOBEPKU HX
PEJEBAaHTHOCTH U UHTEPOIIEPaOETbHOCTH.

BbaarogapuocTu

PaboTa BhINIOJIHEHA TIPH TOIEpKKE TpaHTOB PODU
13-07-00579, 14-07-00548 u IIporpammsr IIpe3uaunyma
PAH.

145

Jlureparypa

[1] OWL 2 Web Ontology Language Document
Overview (Second Edition) - W3C, 2011. — URL:
http://www.w3.0rg/TR/owl-overview/

RIF Overview. - W3C, 2013. — URL:
http://www.w3.0rg/TR/rif-overview/

RIF RDF and OWL Compatibility. — W3C, 2013.
— URL.: http://iwww.w3.org/TR/rif-rdf-owl/

W.M.P. Van der Aalst. Process mining:
Discovery, Conformance and Enhancement of
Business Processes. Springer, Heidelberg, 2011.

C.A. Goble, D.C. De Roure. myExperiment: social
networking for workflow-using e-scientists //
Proceedings of the 2nd workshop on Workflows in
support of large-scale science. — ACM, 2007. —
C.1-2.

L. Kalinichenko, S. Stupnikov, A. Vovchenko,
D. Kovalev. Multi-dialect Workflows //
ADBIS’2014. — 2014. — LNCS 8716. — P. 352—365.

L. Moreau. Provenance-based reproducibility in
the semantic web // Web semantics: science,
services and agents on the World Wide Web. —
2011. - Vol. 9, No. 2. - P. 202-221.

Polleres A. SPARQL1. 1: New features and friends
(OWL2, RIF) // Web Reasoning and Rule Systems.
— Springer Berlin Heidelberg, 2010. — C. 23-26.

N. Russell, A.H.M. ter Hofstede, W.M.P. van der
Aalst, and N. Mulyar. Workflow Control-Flow
Patterns: A Revised View. — BPM Center Report
BPM-06-22, BPMcenter.org. — 2006.

S. Sanchez, et al. WF4Ever: Supporting for reuse
and reproducibility in experimental science // EGI
Technical Forum. — 2012.

C. Tejo-Alonso et al. Metadata for web ontologies
and rules: Current practices and perspectives

/I Metadata and Semantic Research. — Springer
Berlin Heidelberg, 2011. — C. 56-67.

A.E. BoBueHnko u ap. Ot crienudpukanui
TpeOOBaHUI K KOHIIENTYaabHOM cxeme //
RCDL'2010. — Kazaus: KOV, 2010. — C. 375-381.

H.A. Cksopuos, J1.0. bproxos, JI.A. Kanunnaenko,
. Kosanés, C.A. CtynHukoB. MeTtaiaHHbIe O
HAYYHBIX METOJaX JJIsl OOCCIICUYCHHUS NX IIOBTOPHOTO
HCTOJIb30BAHUS U BOCIIPOU3BOJUMOCTH PE3YJILTATOB
/I RCDL’2013. - fIpocnasis, 2013.

(2]
(3]
(4]

(5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

An Approach to Search of Workflows
by Metadata

Nikolay A. Skvortsov

The work is dedicated to methods of search of
workflow implementations and their components for
reuse by metadata specifications.  Workflow
specifications are formulated in the RIF language
dialects, metadata is represented as RIF annotations. A
set of metadata needed for workflow reuse is applied in
various tasks during workflow development. The paper
demonstrates methods of metadata specifications and
semantic search of workflows using them.



N3y4yeHue CTPYKTYPbI M JMHAMMKH COO0IIECTBA
M0JIL30BaTeJIeH B MAaCCOBOM MHOIOIIOJIL30BATECILCKOM
OHJIAMH-UTPE PeajibHOI0 BPeMeHHU
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AHHOTanus

[IpoBeneH aHanmW3 paHHBIX U3 Mpoduiei
WIPOKOB M KIAHOB  JUII  MAaccOBOH
MHOTOTIONB30Barensckoit  urpet - World — of
Tanks. PaccMOTpeHBI CTpPYKTypa COOOIIecTBa
UTPOKOB U KJIAHOB M (JaKTOPBI, ONpeeIAIoImue

1X 3¢ (HeKTUBHOCTH B UTPE.

BBeaenue

MaccoBasi MHOIrONOJIb30BaTENbCKAsl OHJIAH-UTPa
(MMOH) — »5T0 ceTeBas KOMIIBIOTEPHAS WHIpa, B
KOTOPOH OJHOBPEMEHHO NMPHHHUMAET y4acThe OOoIbIIoe
KOJIMYIECTBO UIPOKOB (OOBIYHO JECATKH THICSY U GoJee,
pUYeM, 3TO YUCIO MOXET JOXOIHWTH A0 MHUJUIMOHA M
Gouee).

OCco0EHHOCTEIO MMOU SIBIISICTCS ee
(hyHKIIMOHMPOBaHNE HCKIIOUYNTEIBHO uepe3 MHTepHeT.
KomngectBo urpokos Ha urpoBoM cepsepe MMOU —
He (QUKCHPOBAaHHOE, HTPOKH MOTYT CBOOOTHO BXOANUTH U
BBIXOAWTh U3 WIPbI, NPH 3TOM HUIPOBasl BCEICHHAS
MOCTOSTHHO (yHKIMOHMpPYeET. MrpoBasi ceccusi sBIsieTCsI
HETPEPBIBHOM (MOXKET TPEephIBATHCS JIHIIb BO BPEMsI
TEXHAYECKUX pabOT WIM HEmonmagok). B  pamkax
MMOMU wurpoku HaxoAaTcss B €IUHOM HUIPOBOM
MIPOCTPAHCTBE, U TPH 3TOM OHH B3aUMOJAEHCTBYIOT APYT
C JPYTrOM, Pa3BUBAIOTCS, COPEBHYIOTCS, OOBEIUHSIOTCS
B pasiuvHbIe Tpymms [1].

Kak otrmeuaercs B [2], MMOMW mupenocrapisiet
NPUHIMIIHANTEHO HOBBIAH  cHOco0 HaONomeHWs 3a
COTHSIMH TBICSY OJTHOBPEMEHHO COLMAITBHO
B3aMMO/ICHCTBYIOIMX WHAWBHIYYMOB, BOBJICUCHHBIX B

BUPTYQJIBHYIO OSKOHOMHYECKYIO JIESTENBbHOCTh. llpH
3TOM, OrPOMHBIH  HabOp  JaHHBIX  COIMAIBHO-
HSKOHOMHYECKOTO  XapakTepa IPEeNOCTaBISIETCS W3

€ANHOTO HCTOYHHMKA. MrpokM MOTyT TeHepHpoBaTh
BUPTYaJIbHBI 10X0A B (oOpMe pasIudHBIX BHUJIOB
9KOHOMHYECKOH MAEATEIBHOCTH, INPEIYCMOTPEHHBIX B

Tpyast 16-ii Bcepoccmiickoii Hay4yHoii KoHdepeHIUN
«JIeKTPOHHBbIe OMOJHOTEKH: NepcneKTHBHbIE METOAbI M
TeXHOJIOTMH, YJIEKTPOHHbIe KoJulekuum» — RCDL-2014,
Jy6Ha, Poccust, 13-16 oxrsaopsa 2014 r.
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Urpe, " HaIpPaBJICHHBIX Ha <«BbBDKUBAHHE» HUI'POKaA.
Hccnenosanue mpoBefeHHoe B [2], moaTBepikmaeT
BO3MOXKHOCTh ~ HCIIOJIb30BAHHMST ~ WIPOBBIX  OHJIAMH

COO6HICCTB B KauCCTBC MOJACIN I IIHUPOKOro Kjiacca
PE€ATBHBIX YCJIOBCYCCKUX COO6HI€CTB.

B pabore [3] oTmeuaercs, 4YTO MOBCEMECTHOE
pacrpoCTpaHEeHHe OHJIAMH CEpPBUCOB, MPEIOCTABIISET

BO3MOXHOCTHU JIIsL aHaJIn3a prHHOMaCIHTa6HLIX
APXUBHBIX JaHHBbIX, CoACpIKalux 06HII/IpHyIO
I/IH(l)OpMaIII/IIO O  YCIOBCUCCKHX B3aHMOﬂCﬁCTBHHX,

HEOOXOOMMYIO [UIsi TOHHUMAaHUS pa3sHOOOpPa3sHOro W
CIIO)KHOTO YEJIOBEYECKOT0 TIOBEJICHUSL. B
COTPYAHHYECTBE C OTHUM U3 TII0OATBHBIX MPOBAHICPOB
MMOMU aBTOpamu 3TO# CTaThu OBUI TPOBENCH aHAJH3
B3aMMOCBSI3H  MEXAY pasHBIMH  THIIAMH  CeTeH
MOJIB30BATENBCKOI0 B3aHUMOJICHCTBHS B BHPTYQJILHOM
MHpe.

Pesynbratel uccrnenoBanus B [4] moaTBepikaaroT
HaJIMYhe 3aKOHOMEPHOCTEH B pacIpeieieHnH J0X0/10B

Mexny — wurpokamd B MMOW  wrpe  Pardus
(http://www.pardus.at)  aHaJOTHYHBIX  TEM,  4YTO
HaOJIONAIOTCS B COBPEMEHHBIX  JKOHOMUYECKUX

cucremax. Tam ke Ha IpUMepe JAHHBIX U3 UIPhI ObLIH
BBISIBJICHBl TNPHUYUHBI, OOBSICHAIONIME BO3HHMKHOBEHHE
«Oorareix» UrpokoB. Ilokazarens «OoraTcTBa» Hrpoka
3aBHUCHUT KakK OT OOIIEro BPEMEHHU €ro ydacTusl B HIpE,
TaK 1 OT )AKTOPOB €T0 COLHATH3ALIN.

3agava noucka >mut B MMOU Pardus paccmotpena
B crathe [5]. UJIEHBI BJIUTHI YaCTO XOPOIIO CBS3AHBI
MEXIy COOOH, YTO MO3BOJSIET UM OKa3bIBaTh BIIMSIHUE
Ha MHOTHX, a TaKkXe ObICTpo coOupaTh, 00pabaThIBaTh U
pacrmpoctpansTe MHpopMaruoo. Kak cyuraror aBTOpHI,
SNUTHl 00pa3yroTCsi HE IMPOCTO W3 JIKI C OOJBIIUM
YHCJIOM CBsI3€H, HO U U3 IIOCPEAHUKOB, COCAMHSIOIINX
MeXIy €000 KOHLEHTPATOPbl COLMAIbHO-CETEBBIX
pecypcoB U (QOpPMHPYIOIIMX  CIUIOYCHHYIO |
CTPYKTYpPHPOBAHHYIO DIUT-NOATPYIIy B BHIE s1pa
COLIMAJIBHOM CETH.

B craree [6] Obum mpoBedeH aHaIM3 CETEBBIX
Momeneii B pamkax MMOMWM wurpsr EverQuest Il
KOTOPBIA IIOKa3aJl, YTO KOMMYHHKAOCIBHOCTh CpEIH
WUTPOKOB OKa3anach MIOBOJIBHO IU(QY3HOH, NpmuemM
3HAUUTENIBHOE YHCIIO TIOJIB30BATENICH IPEINOYHTAIOT
UrpaTh B OAWHOYKY, HECMOTPS HA HAIMYHE BCTPOSHHBIX


mailto:sav@sc.vsu.ru

MEXaHU3MOB, MOOMIPSIOMNAX COBMECTHYIO HIPy. ITO
HCCIIENOBAHME TaKKe II0Ka3ajao, 4YTO IIa0JOHBI
COLIMAJIBHOT'O B3aUMOJEUCTBUSA B 3TOU urpe
KOJUJICKTHBHO (hOPMHPYIOTCSA KaK I[EISIMH U CTHIISIMHU
I/IFpOKOB TaK U oA BJIUSIHHUEM KOMHLIOTepHOFO «KKOOa»,
KOHCTPYHUPYIOLIETO COLMATBHYIO apXUTEKTYPY UTPHI.

B nmanHO# paboTe mociie KpaTKOTO OMHCAHUS WUIPHI
World of Tanks u wmaGopa mamusix (B pasmerne 1)
MPUBOAATCS PE3yAbTaThl OOIMIero aHaim3a mHpoduieit
UTPOKOB ¥ KiaHOB Ha ['obansHO# KapTe (B pasmene 2).
Jns  aHanuM3a W BH3YQJM3alldM  JaHHBIX  OBLI
WCIIOJIb30BaH  IAKET HMHTEJUIEKTYAJILHOTO  aHai3a
nanneix RapidMiner.

1 MMOMU World of Tanks

1.1 Omucanne MMOM World of Tanks

B nmamHo# paboTe OBUT HCIIONB30BaH HAOOP NaHHBIX,
OTHOCSIIUXCS K HauOoJyiee MOIMYJSIPHON HAa CErofHs B
Poccun MMOMU World of Tanks (WoT). {octym k 3Tum
JIAHHBIM TIPEIOCTABISIETCS KOMIAHUEH-Pa3paboTIMKOM
urpst WOT — Wargaming.net [4].

MMOU World of Tanks (Mup TaHKOB,
http://worldoftanks.ru/) —  kommbroTepHass  urpa,
KJIMCHTCKas MaccoBast MHOTOTOJIb30BATENIbCKAsS

OHJIAH-UIPa B PEAIBHOM BPEMEHH B )KaHPE apKaJHOTO
TAHKOBOTO CHMYJIATOpa B KOHTEKCTe BTOpoit MupoBOi
Boiiubl. Konmermus «World of Tanks» Gasupyetcs Ha
KOMaHIHBIX TAHKOBBIX CpPaXEHWSIX B pexume PVP
(urpox mpotuB wWrpoka). OHIAMH-penn3 pyccKoit
Bepcuu Urpel coctosuicst 12 aprycra 2010 .

I[lo mamaeiM ©a 28.12.2013r. B wrpe ObUIO
3apeTUCTPUPOBAHO TIOpsIKAa 75 MIIH aKKayHTOB II0
Bcemy mupy. 19.01.2014 r. OpIT TOCTaBIICH PEKOPH IIO
YHCIy OJHOBPEMEHHO WIpAOIIMX I0Jb30BaTeell Ha
pycckosizbiaHoM cepBepe — 1114337 urpokos.

Urposoit  mpomecc B «World of  Tanks»
OCHOBBIBACTCS HAa  CPOXCHWH  JBYX  CIy4ailHO
MOM00PaHHBIX KOMAH/T 110 15 HTpoKoB (peskuM paHIoM).
VYcnoBue mobensl B OMTBE — TIIONHOE YHHYTOXKCHHE
KOMaHAbl IPOTMBHMKA JHOO 3axBaT ero 0Oasbl.
MakcumanbHasi IPoA0DKUTENbHOCTh 0051 10-15 MunyT
(B 3aBHCHMOCTH OT PEXUMA).

OOmeHre MeXIy WIpOKaMH BO BpeMsi 0O0eB W
KOOpJUHALMS JIEUCTBHUN OCYILECTBIIIOTCS yepe3
TEKCTOBBII dar, JMOO TOJOCOM (MEKIy HWIpOKaMH B
COCTaBe B3BOJIA, POTHI, JIMOO B TPEHUPOBOYHBIX KOMHATAX).

[MoMuMO WHIUBUIYaTBHO-PAHJAOMHOTO y4YacThs B
000 BO3MOXKEH TaKXke BXOJ B OO0 B3BOAaMH,
COCTOSIIIIUMHA M3 [BYX WM TpPeX 3HAKOMBIX MEXIY
co0oif urpokoB. bmaromapsi ciaXCHHBIM JCHCTBUSIM
YY9acTHHKOB, B3BOJ| CIIOCOOCH OKa3aTh OobIioe
BIUsSHUE Ha Hcxox 0os. B pexnme poTHBIX 00eB
koMaHa (poTa) co3aaeTcsi KOMaHIUPOM, a BCE UTPOKH
COEIMHEeHBI BHYTPUHUIPOBOI T0JI0CcOBO#t cBsi3bto. Habop
OOHIIOB B KOMAaHAY OCYILIECTBIIICTCS TMOCPEACTBOM
OaypHOM cucrteMmbl. Kakgas KomaHma fociae 0os
MOJy4aeT ONBIT W KPEOUThl B 3aBUCUMOCTH OT
HAHECEHHOTO €0 ypoHa W  JPYTUX  HIPOBBIX
nmoctwkenuit. Kpome Toro, moOenuBimas KoMaHma
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MOMHUMO 3apa0OTaHHOTO OIBITA W KPEAWTOB MOTydYaeT
JIOBOJIbHO 3HAYMMYIO [ONIO0 3apabOTaHHBIX CpPEACTB
Bpara. Taxxe B Urpe TOANEPKUBAIOTCS KIIaHbl HTPOKOB
W MEXKJIaHOBbIE OOM 3a TEPPUTOPHUM Ha IIIOOAIBHOM
kapte (pexxum «Muposasi BoiHa»). Urpok, coctosmuii
B  KJaHe, TONy4aeT JIOCTyl K  OTJCJIBHOMY
BHYTPUHTPOBOMY KaHally TEKCTOBOTO OOLIEHUS MEXIy
yieHamMu kiaHa. s pexuma «MwupoBas BoHHa»
cosmaHa  riobampHas — Kapra, pasfenéHHas — Ha
HEeOOJbIIINE 30HBI BIUSHUSA, 32 KOHTPOJIb HaJl KOTOPBIMH
1 TIPOUCXOJIAT CPKEHHU MEXAY KilaHaMu. Yem Oombiie
TeppuUTOpHil OyIeT HaAXOAUTHCS IOJ KOHTPOJIEM KJIAHA,
TeM OOJIbIlIe UTPOBBIX IPEHMYIIECTB OH IOJydaeT. 3a
BIAJICHUE TEPPUTOPHEH B Ka3Hy KiIaHa IIOCTYMaeT
BHYTPUHUIPOBas  BaJioOTa «30JI0TO»,  OOBIYHO
MOKyIaemas 3a pealbHbIe JCHBIH.

Urposas Bamtora B «World of Tanks» npencrasiena
B BHJIC UTPOBBIX «KPEAUTOB» M «30J10Ta». «KpeauTbm»
HAYHCIIAIOTCS 32 KOHKPETHBIE NOCTHIXKCHHUS UTPOKOB B
6010, IpUYeM BO3HArPaXIAIOTCS Kak 1mo0ega KOMaH/bI
B LIEJIOM, TaK U MHMBUYAJIbHbIC JOCTH)KEHUS HTPOKOB.
«30110TO» MOXET OBITh NMPHUOOPETEHO 3a peasibHbIC
JCHBI'U. HeKOTOpLIe BO3MOXHOCTHU B HUI'PC CTAHOBATCA
JOCTYITHBIMHU TOJIBKO 32 HTPOBOE «30JI0TO». YUacTBYs B
CP@KCHUSX,  HWIPOK  3apabaTblBaeT  «KPEAUTHI»,
TPEHUPYET SKHUIMaX M HAKAIUIMBACT OYKH OIbITA IS
HOJyYeHHs BO3MOXXHOCTH MPUOOPETaTh HOBHIC Y3JIbI
TaHKW. MMelomascs B WIpe PEUTHHrOBas cUCTeMa
0TOOpa)kaeT CTATUCTUKY MOOE] U MOPaKECHHH, a TaKKe
(UKCUpYeT TOCTHKEHHS OTJCIBHOTO UTPOKa.

1.2 HaGop naHHBIX

Jnst mpoBemeHWs] JaHHOTO HCCICIOBAaHHS Oblia
chopMupoBaHa KOJUICKIMS [OAHHBIX, COAEpIKALIas
nHpopmanuio o 104900 knanax u 1032284 yuactHHKax
KJI1aHOB. Beero B KoyuteKuuu qoctymnHa uHGopMamus o
mopsimka 9  MHJUIMOHAX WMIPOKaX —PYCCKOS3BIYHOIO
cepeepa. Jlmsi Kaxkmoro wurpoka coOpaHa HIrpoBast
cratuctuka (16 mokasateneit) u wHpOpPMAIMS O €ro
JOCTHXKCHHUSIX — MEJAsX, 3HAKaX OTIMYUS W 3HAKax
KJ1accHOCTH (73 ToKa3aTess).

2 UccnenoBanue

2.1 AHanu3 JaHHBIX U3 NpoduJiei HTPOKOB

Jns mpoBeneHWs WCCIeNOBaHHUs OBbLIM BBIOpAHBI
(paccunTaHsl) cieayrooLIMe MOKa3aTeNnu W3 mpoduieit
UTPOKOB:

1) LClan — merTka 4jieHCTBA HTPOKA B KIIAHE,

2) battles — o01ee KonM4YeCcTBO MPOBEACHHBIX OOCB
UTPOKa;

3) max_Xp — MakcHMajabHOE KOJHUYECTBO OIIBITA,
MOJIYY€HHOE UTPOKOM 32 OJIUH OOH;

4) Xp — ofmiee KOJHUYECTBO OITBITA, IMOIYUCHHOE
UTPOKOM 32 BCe MPOBEJICHHbIE 00U,

5) battle_avg_xp — KkoNHYecTBO OMBITA, MONYYCHHOE
UIPOKOM B CPEIHEM 3a O1H OOif;

6) hits_percents — cpeaHuii MPOIEHT MOMATaHHIA
HIPOKA BO BPAXKECKYIO TEXHUKY 3a OOi;
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7) AVGMLVI cpelHee  3HAUCHHE  3HAKa

KJIacCHOCTH (IT0 BCEM TaHKaM MIPOKa);

8) NTanks — ob1iiee KOJIMUECTBO TAHKOB B aHrape y
UTPOKa;

9) AVGLVl — cpennuit ypoBeHb TaHKa B aHTape y
urpoka (ot 1 mo 10);

10) crdate — nara co3gaHus aKKayHTa HTPOKa;

11) upddate

JlaTa IOCJIEHEr0o OOHOBJICHUS

PasButne wurpoxka B pamMKax JaHHOM  UIPHI
3aKJIFOYACTCSl B PACIIMPEHHH  €r0  HWIPOBBIX
BO3MOXXHOCTEH ¥ MOBBIIICHAH CBOETO TEPCOHATIBLHOTO
(mubo rpymmoBoro) peituhra. Jns pemenus o0enx
3a/1a4 UTPOKY HEOOXOJMMO COBEPIICHCTBOBATh YMCHHUSI
W HaBBIKM CBOMX TAHKOBBIX OKHIAKCH, IOBBIIIATH
TaKTUKO-TEXHUYECKHE BO3MOXHOCTH CBOHMX TaHKOB
MyTeM MOJCPHU3ALUH UX 000PYI0BaHMS, YCTAHOBKH Ha
HHX JIOTIOJHUTENBHBIX MOJyNel U CHapsbkeHus. Kpome

AKKAYHTa UrPOKA. TOTO, OYCBHAHO, JOJDKHBI Ppa3sBHBAThCS HIPOBBIC
- HaBBIKU M OIIBIT CAMOI'0 UIPOKA.
B  makere  RapidMiner  6suta  paccumraHa
KOppEISIMOHHASs MaTpPHIIa, TIpecTaBiIeHHas B Tabnure 1.
Tabnuya 1. KoppensaiuonHast MaTpuia Uit arpuoyToB npodmieit urpokos WOT
Attributes 1 2 3 4 5 6 7 8 9 10 11
1) LClan 100 043 044 043 0,45 0,35 0,36 0,45 0,43 -007 0,39
2)  battles 043 1,00 0,78 0,96 0,79 0,64 0,62 0,86 0,81 -0,20 0,67
3)  max_xp 044 078 100 0,73 0,94 0,84 0,78 0,86 0,95 -017 0,73
4  xp 043 09 0,73 1,00 0,79 0,58 0,56 0,80 0,76 -021 0,59
5) battle avg xp 0,45 0,79 094 0,79 1,00 0,83 0,74 0,82 0,93 -020 0,69
6)  hits_percents 0,35 0,64 084 0,58 0,83 1,00 0,72 0,71 0,84 -012 0,62
7)  AVGMLVI 0,36 062 0,78 0,56 0,74 0,72 1,00 0,71 0,77 0,17 0,68
8)  NTanks 045 086 086 0,80 0,82 0,71 0,71 1,00 0,86 -0,14 0,74
9) AVGLUVI 043 081 09 0,76 0,93 0,84 0,77 0,86 1,00 -0,19 0,73
10) crdate -0,0+ -020 -0,17 -0,21 -0,20 -0,12 0,17 -0,14 -0,19 1,00 -0,03
11) upddate 0,39 0,67 0,73 0,59 0,69 0,62 0,68 0,74 0,73 -0,03 1,00
Pa3BuTHe TAHKOBBIX OSKHMAXEW ¥ MOBBIIICHHE IMpu cpaBHenun rucrorpamm 1a) u 1b) mMoxHO
TAaKTHKO-TEXHMYECKUX XapaKTEPUCTUK TaHKOB TpeOyeT  yBWAETb, 4YTO XapaKTep paclpelelieHuss oOILero

OOJIBIINX 3aTpaT OYKOB OIIbITa WU <KKPCAUTOB». Ilo
uroram 0o0st HUI'PpOKY AaBTOMATHUYCCKHU HAYUCIAOTCA
BUPTYAJIBbHBIC OYKH OIIbITa W <KKPCAUTHD», KOTOPLIC
HUI'POK MOKET TPAaTUTh MO CBOEMY YCMOTPCHHUIO. Taxxe
0coObIe JAOCTUIKCHHS UTPOKA B 0010 OTMEUAIOTCS B BUIC
CHCIKOHOMHYCCKHUX>» 3HAKOB Mez[aneﬁ, 3HaKOB
OTJIMYHA 1 3HAKOB KJIIACCHOCTH.

Kak cnenyer w3 Tabmuibl 1, KOJUYECTBO OYKOB
ompiTa (mOKasatenu XP, max_Xp u battle_avg_xp) B
CYLIECTBEHHON CTEMEeHH KOppeaupyer ¢  oOIuM
KomgecTBoM Goer (mokasarenpb battles), mposeneHHsIx
urpokoM. KocBeHHOe BiMsHHME TOKasarenb battles
TaK)Xe OKa3bIBaeT Ha OO0llee KOJIMYECTBO TAHKOB B
anrape — NT7anks u ux cpemumii yposens AVGLVI (B
unTepsaie ot 1 mo 10). Uem BbIle ypoBEeHb TaHKA, TEM
0oJIbIIIe OYKOB OIIBITA U KKPEJUTOB» MOXKET 3apadoTaTh
UTPOK 3a OJIUH OO¥.

Takum 00pa3oM, MEpBOE OYECBUHOE HAIpaBJICHUE
«IKOHOMHHYECKOH CTPATernu» MIPoKa — 3TO yBEIIMUYCHUE
O0IIEero KOJMYECTBA MPOBEICHHBIX  HHAWBHIYaIBHO-
paHIOMHBIX OOEB.

Ha pucynke 1  mokasaHsl — THCTOTPaMMBI
pacrpesieseHusl 3HAUCHHN HEKOTOPBIX M3 TIOKazaTesei
npodwmast urpokoB. IIpescTaBieHbl 3HAYCHHUSA Kak st
WTPOKOB, SIBISIFOIIIAXCS YWICHAMH UTPOBBIX KiaaHoB WOT
(6osee TEMHBIM OTTEHKOM), TaK M HE SIBJISIOLIUXCS
TakoBbIMH (Ooiiee cBeTibIM OoTTeHKOM). [To ocu wactoT
Oblla WCIoNb30BaHa Jjorapudmudeckas mkaida. Ha
THCTOrPaMMe BKIIFOUEH PEXUM TIPO3PAYHOCTH.
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KOJIMYECTBA OIBITA XP M KOJMYECTBA TPOBEICHHEBIX 60CB
battles y wurpoxkoB ouenp moxox. Jus apyrux
mokasarejied  CKOpOCTh ~ W3MEHEHWs  4YacTOTHl B
pacipeeeHuy 3aMETHO OTIMYAETCS.

Ha pucynke 2 Takxke MpENCTaBICH TMpHUMEp
JIMarpaMMbl PAaCCEHBAHUsI, TOCTPOCHHOM B TPEXMEPHOM
HOpPOCTPAaHCTBE aTpuOyTOB mpoduield HrpokoB. B
KayecTBe KoopauHaT X ¥ Y ObUIM BBHIOpaHBI aTpUOyTHI
battles wu xp. Bsibop TpeTheil  KOOpPAUHATHI
NPUHLHMIIHAIEHO HE M3MEHSET BHUJI AUarpaMMbl BBHIY
BBICOKOH CTEICHH KOPPEJSIIUH JPYTHX aTpHOYTOB C
atpubyrtom  battles. Busyanbubiii  ananmu3 31O
JUarpaMMbl a TaKXKe THCTOrpaMM Ha pUCyHKe 1 He
HO3BOJIAET BHIJEIUTH YETKO JIOKAIN30BaHHBIE KIIACTEPhI
UrpokoB (o KpaifHe Mepe B 00JacTH HAYaJbHBIX U
cpenmHMX 3HaYeHHH aTpuOyTOB battles u xp).

Jlpyras anpTepHaTHBAa «3KOHOMHYECKOW CTpaTErum»
urpoka B WOT — 3T0 uCrosIb30BaHKe pa3inyHbIX Gopm
KOOpPAMHAINU C IPYTUMH UTPOKaMH CBOEH KOMAaHHBI BO
BpeMsi 00sl A JOCTIDKEHHS OOJNBIICH CIIa)KeHHOCTH
JelicTBUM  KOMaHIbpl. B mpuHuume, B pexuMme
paHZIOMHOTO 0OSi BCE HWIPOKM HMEIOT BO3MOXKHOCTh
pa3Menarb TEKCTOBblE COOOLIeHHsT B 00IEeM O0eBOM
yare, HO W3HAYaIBHO CIy4ailHBI TONOOp WIPOKOB B
KOMaH[Ie ¥ OOIIENOCTYITHOCTh COOOIIeHHUIT B YaTe (B TOM
YHCIIe I UTPOKOB KOMaH[bl POTUBHKKA) 3aTPYAHSIOT
3¢ dexTHBHOE UCTIONB30BAHNE YaTa.

3amerHo OoJjblasg CIaXEHHOCTH JOCTHTAETCs B
paMKax TakuxX OOCBBIX IMOApa3CICHUN KaK B3BOJ U
pora. i KOMMYHHUKAI[UK B OO MEXKIAYy HTPOKAMH



TaKUX MOAPA3JEICHUNA HCIONb3yeTCS TOJIOCOBOM 4YarT,
3aIUIICHHBIA OT APYTUX UTPOKOB (KaK COFO3HUKOB, TaK
U TPOTHBHHUKOB). YMeJoe WCHOJNB30BAHHE OTOM
BO3MOXHOCTH (xoHeuHoO, npu HaJHYHAN
3aMHTEPECOBAHHOCTH B KOOIEPAIMH YCHIHH B 60I0)
MO3BOJISIET UTPOKAM 3TUX TOJPAa3AeTICHUI CYIECTBEHHO
MOBJIMSITh Ha UCXOJT 001, IOBBICUTH CBOM JTOCTIDKEHUS U
B KOHCYHOM HTOTE 3apadoTaTh OOJBIIE OYKOB OIBITA U
«kpenuroB». Takum o6pazom, WOT crumynupyer
UTPOKOB K PAa3BUTHIO YMEHUS paboTaTh B KOMaH/IE.
Crpykrypa B3BoJa (2-3 ueioBeka) He Mperoiaraet
Hannyus (HOPMAILHOW POJIM KOMaHaupa. Takas pojb
MosIBIIICTCS B POTHBIX Oosix. Cama pota co3maercs
KOMaHIUpOM ©  Habop OOWIOB B  KOMaHmy
OCYIIECTBIIICTCSI MMOCPEACTBOM OAUIbHOW CHCTEMBI.
IToGenuBmIas B 6010 KOMaHIa IIOMHMO COOCTBEHHOTO
3apabOTaHHOTO OIBITA W  KKPEAWTOB»  TIONyYaeT
3HAYAMYIO JIONI0 3apa0OTaHHBIX CPEICTB Bpara, B
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pesynbTaTe dYero BBILIATH 3a BBIMTPHII JOBOJBHO
3HAYMUTENBHBI, IPH 3TOM IPOUTPABIIAS KOMAHAA yXOIUT
B OOJIBILION MHHYC.

ITockonbKy KOHKPETHBIM B3BOJ B OTJIMYHE OT KIIaHA
HE SBIIIETCS YCTOMYMBO CYLIECTBYIOIIEH TIPyNIoOi B
pamkax WOT, To [yis onpe/ieNneHus UrPOKOB, MMEIOIIHX
omBIT 00EB B COCTaBE B3BOJIA OBLT HCIIOIB30BaH aTPUOYT
npodunst  brothers_in_arm, otpaxarommii  0ocoGbie
00eBbIe TOCTH)KEHHUS UTPOKa B OO0 B COCTAaBE B3BOJIA.

Ha rucrorpammax Ha pucynke 1 B pexume
HAJIOKEHHS TIPEJICTABIICHBI PACIIPEENCHHs aTpUbyTOB
IUsL MTPOKOB COCTOSIIIMX (TEMHBIH OTTEHOK) M HE
COCTOAIIUX (CBET/IBIA OTTEHOK) B KJIAHAX.

Bumno , 4YTO IO HCKOTOPbIM U3 a’I‘pI/I6yTOB
pacOopeacjicHue AOBOJIBHO 3aMCETHO OTJIHMYACTCs B
00J1aCTH HHU3KHX 3HAYCHUUH I YWICHOB KJIaHOB B
CpaBHCHUH C UTPOKAMH, HE COCTOAIINMHU B KIIaHaX.
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Pucynox 1. T'ucrorpamma pacripeziesieHus 3HaUeHHUH 1mokas3arelieit npoduiis urpoka st aTpudyToB:

a) battles; b) xp; c) battle_avg_xp; d) AVGLVI; €) hits_percents.

Bonee cBeTblil ypoBeHD IIKaNbl ceporo mnsera (Ha IMepemHeM IUIaHe) OTPaKaeT YacTOTY JJIS KIAHOBBIX UTPOKOB.
Ha rucrorpammax BKIFOUEH PEXUM IIPO3PATHOCTH
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Pucynox 2. 3D guarpamma paccemBaHus IS IPO(HIEH UTPOKOB.
Jist JTydme HarsIIHOCTH HCIIONB30Ballach OTPaHNYEHHAs CIyYaliHas BRIOOPKA U3 TTOTHOM KOJUIEKITUH Ipo et

JlaHHBIH BBIBOJ TaKKe noxTBepkmaercs  B3gome  (atpubyr  brothers_in_arm  ¢mukcupyer
JHarpamMmon paccesHust Ha pHUCYHKE 3. goctwxeHuss Wrpoka B coctaBe B3Bomga). Ocb X
COOTBETCTBYIONIMI YPOBEHb IMIKAIBI CEPOro IBETA Yy  COOTBETCTBYET MPH3HAKY WieHCTBA Urpoka B kiane ('0'
TOYKH HAa THCTOTPaMMeE MOKa3bIBACT yuacTHe UTpoka Bo  mim '1).

medal_brothers_in_arm ®-=0 O>0

z

Pucynox 3. 3D nmuarpamma paccenBanust is Mpoduiiei HTPOKOB
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KommgectBo  mpoduieit  UTPOKOB,  HUMEIOIINX
HEHYJIICBOE 3HaYeHHE aTpubyTa
medal_brothers_in_arms cocraBuno oxomo 16% or
BCCX HUMCHOIIMXCA B KOJUICKIMHM JaHHBIX, a J0JIA
UTPOKOB, COCTOSIIIMX B KJIAaHAaX cocTaBwia okoino 9%.
OHeHKa KOppeIaun MCKIY ABYMsL JaHHBIMH
atrpuOytamu uMeeT BennunHy npumepHo 0.27. Ilpwm
9TOM /10Nl B3BOJHBIX HIPOKOB 3aMETHO BBIIIE JIOIH
HEB3BOJHBIX CpPeJIY WICHOB KJIaHOB, B TO BPeMsI KakK JJIs
HEKJIAHOBBIX WTPOKOB JIOJISI B3BOAHBIX B Pa3bl MCHBIIIE.
I'ucrorpamMmbl pactipenenieHuil 3HaA4YCHUH aTpUOYTOB,
OTPaXAIOMINX WIPOBBIE JOCTHKEHHUS Y B3BOAHBIX H
KJIAHOBBIX WIPOKOB, IOMHMMO TOTO, YTO OTJIMYAIOTCA
(opMoif, WMEIOT TaKKe 3aMETHBIA CABHT 10 OCH
arpuOyTOB B CTOPOHY OONBINKX 3HA4YCHHWN (Kak,
HampuMep Ha pucyHkax 1¢ — 1e). IIpuyeM y B3BOJHBIX
UTPOKOB 3TOT CABHT BBIPAXKEH B OOJNbIICH CTETICHH.

C momomipto makera RapidMiner 6s1 moctpoeH
OunapHbIil Knaccupukarop B Gopme nepeBa MPHUHATHS
pemieHnd A mpo¢mIIe WTPOKOB, OMPEACISIONINI
NPUHAUIOKHOCTE HMIPOKAa K KJIaHy Ha OCHOBaHUH
3HaYeHWH Jpyrux ero artpuOyrtoB. Kiaccuduxarop
npencraBieH Ha pucyHke 4. B kadectBe KpuTepus
paciueruieHus 6u1 BeIOpan gini_index.

BugHo, YTO BCS COBOKYNHOCTH Tpoduiei 1o
aTpuOyTy Max_Xp IenuTcs Ha aBa IIOIMHOXECTBA B
cootHomiennd 1:2. Wrpokd, WMEIOIIHEe 3HAYCHHUE
aTpubyTa Mmax_Xp (MakCHMalbHbIHA OMBIT 32 OJUH OO)
meHee 1870.5, 00pa3yroT IOCTATOYHO OIHOPOJHYIO
IPYIIy HEKIAHOBBIX 00ioB (ommbKka cocTaBisieT
meHee 1%). To ecTh maHHOE 3HAYCHHE MAX_XP MOKHO
YCJIOBHO CYUUTATh TIOPOTOBBIM Ui  BO3MOXKHOCTH
BCTYIUICHHUS HTPOKA B KaKkoii-ubo u3 kinaHoB. [Ipodumm
UIPOKOB, TMOMABIIME B JIEBYIO BETKY, IOJNAKOTCS

KJIacCU(HKAIIMU 3HAYUTENBHO XyXKe U TpeOyIT ydera
0oJIBIIIeTO YKCa MIPU3HAKOB.

2.2 Knaunpl Ha 1i1006a/1bHO# KapTe

I'mobanbHas kapTa — 3TO BUPTYyaJIbHOE MMoJIe 005, 3a
OCHOBY KOTOpOro B3sta Kapra mupa. st yno6cra
KapTa pasjelieHa Ha HECKOJbKO dYacTedl (Hampumep,
Ceseprast Espora, 3anagnas Adpuka u T.1m.). Kaxmast
M3 9THX 4YacTei, B CBOIO Ouepelb, MHCJIUTCS Ha
npoBuHIMK. s Toro 4ToOBl BoeBaTh Ha I mobanmpHOM
KapTe, UTPOKU OOBETUHSIOTCS B KJIAHBIL

Cpaxasce Ha [mobGanpHOI — Kapre,  KJIaHBI
NpEeCICAYIOT  «IKOHOMHYECKHE»  LeNH.  KaKzaas
NPOBUHIMA €KEJHEBHO NMPUHOCUT CBOEMY 00JIaJaTelo
OIIPE/ICNICHHYI0 CYMMY MIPOBOTO 30JI0Ta, KOTOpas
MOXKET BapbHPOBATbCA OT HECKOJBKUX JAECATKOB JI0
HCCKOJIBKHX ThICAY, B 3aBUCHUMOCTH oT
reorpaMueckoro  MOJOXKEHHS W  UCTOPHYECKOM
IEHHOCTU NIPOBUHIIUH.

Becb mponecc «MUpOBOM BOMHBI» NEIUTCS HA [1BA
ypoBHSA.  TnoGameHBIE  (TO, 9YTO  IPOMCXOTHUT
HEMOCPENCTBEHHO  Ha  [obansHOW  Kapte) |
TaKTHYECKUil (TO, YTO MPOUCXOAUT B KIHEHTE WIPHI).
HenocpencTBeHHbIe CpakeHUsI pOT U3 KIIAHOB MPOXOJIST
B KJIMEHTEe Urpbl. [lo-CyTH, KJIaHOBBIN 0O# MOYTH HE
OTJIIMYAETCS OT POTHOTO 00s1 a0COIOTHOTO (hopMaTa.

Ha pucynke 5 mnoka3aHa JUHAMHKa CO3/QHHS
UTPOBBIX KJIAHOB MO MeCSAllaM M MX XapaKTePUCTHK —
CYMMapHOTO 4YKCJIa WUTPOKOB B CO3JaHHBIX 32 MeECSI]
KJIaHaX M CpeIHero 3a Mecdll pa3Mepa KiaHa.
PaccmarpuBaics mepuon ¢ aexabpst 2010 mo stHBapb
2014 roma. Ha pucynke 3ameTHas  ce30HHasA
COCTaBJISIIONIAsA: MUKKM — B Hayalle roja U CHajsl — B
cepelfHe ToJa.

max_xp
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Pucynox 4. JlepeBo npuHATHS pelieHnH OMHAPHOTO Kiaccu(pUKaTopa UTPOKOB
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Pucynox 5. [luaamuka co3aaHUs KIAHOB IO MECSIIaM

1 2 3 4 5 6
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Pucynox 6. TucrorpamMmma pacnpeieneH s 4nuciia MPOBHHIMIA 10 KJIaHaM

Ha  rmoGamphoit  kapre 479  mpoBHHIMIA
pactipeaenuiuch Mexnay 122 xianamu. ['mcrorpamma
pacrpenescHusl 4ncia MPOBHHIMI IMPEACTaBICHA Ha
pucynke 6. BepTukampHas 0Ch  COOTBETCTBYET
KOJIMYCCTBY KJIAHOB. Ha TUCTOIrpaMM€ 3aMCTHA CUJIbHasA
HEPaBHOMEPHOCTh B PACTIPEACIICHUH TIPOBUHITHIA.

Takum  ob6pazom, wu3 moutn 105  Teicsau
MpPE/ICTABICHHBIX B KOJJIGKUUHM JaHHBIX KIIAHOB,
HEHyJIeBOe 3HaudeHHWs arpubyrta Victory points mmeror
Bcero 985 kimaHOB, a TMPOBHMHIUAMH Ha [J100anbHOI
KapTe BJIaJCIOT BCETO JIUIIb 122 U3 HUX, YTO COCTABJIACT
npumepro 0.9% u 0.1% coorBercTBeHHO. B KitaHax,
BJIAJICIOIIMX MPOBHHIHUSIMH, COCTOUT IprMepHO 11 Thic.
urpokoB. JlaHHble 1HMOPB MMOKa3bIBAIOT BBICOKHIA
YPOBEHb KOHKYPEHIIMH MEX/y KilaHaMu Ha [ 100anbHON
Kapre.

Jnsa  ucciaemoBaHusT  KJIaHOB
(paccuuTaHb) CIEAYIONIHE aTPUOYTHI:

ObUT  BBIOpaHBI

1) members_count — xonn4ecTBO HTPOKOB B KIIaHE;
2) victory_points — odku mobep! KiiaHa,

3) provinces_count —
KOTOPBIMHU BJIAZICCT KJIaH,

4) combats_count KOJIMYECTBO
MPOBEJICHHBIX KIIAHOM Ha II100aJIbHO# KapTe;

KOJIMYECTBO HpOBPIHIII/Iﬁ,

Cpa)KEHUH,
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# Kon-Bo
KnaHoB
Cp.
pasmep
KnaHa
B Kon-Bo
UrpoKoB
B KnaHax
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r0
8 9 10 13 14 22
5) Income — oOwmmii g0X0A OT TNPOBUHIIMIA,
KOTOPBIMH BIIAJICET KIIaH;
6) WinRate — npouenr moben KiaHa Ha
rio0aIpHOM KapTe;
7) AvgGlobRating —  cpemumit  roGabHBIH
PEUTHHT UTPOKOB KJIaH4;
8) AvgXPAIl — cpennmii oOmIMi OMBIT Y WTPOKOB

kiaaHa (1o BceM BHIaM OO€B);

9) AvgXPClan — cpennuit oOLIMil OMBIT y UTPOKOB
KJIaHa B KJIAHOBBIX 00X

10) AvgBatAll — cpenmuee komuuectBo 6oeB (Bcex
BHUJIOB) Y UTPOKOB KJIaHa;

11) AvgBatClan — cpeanee KOIMYECTBO KIAHOBBIX
60eB y UTPOKOB KJIaHa,

12) AvgWinRateAll — cpemnauit tporienT moGen y
UTPOKOB Ki1aHa (o BceM BUIaM 60EB);

13) created_at — Bpemst co3anus KiaHa.

s ananmza cBSA3M MEXIy 3TUMH aTprOyTaMu Oblia
paccuMTaHa KOppelsIMOHHAsE MaTPHLA, IPUBEICHHAS B
Tabumne 2.

DTta MaTpuIla MOATBEPKIACT MPAMYIO CBSI3b MEXKIY
arpubyTamu victory_points, provinces_count, Income u
WinRate.



Tabauya 2. KoppensauuoHHas MaTpuna ajist aTpuOyToB Ki1aHoB ¢ ['obansHoi kapTet WOT

ATpudyT 1 2 3 4 5 6 7 8 9 10 | 11 | 12 13 14

1) members_count 1 /011|001 0,06 | 0,06 | 0,13 |-0,05| 0,26 10,17/0,33/0,23|0,36| 0,06 | 0,02
2) victory_points 011} 1 |022|0,77 | 007 065|061 | 0,46 | 0,46/0,28/0,27|0,17| 0,42 | 0,00
3) wins_count 001/022, 1 | 001 09 | 007|034]|0,43/0,48/040/0,39/0,32| 0,35 | 0,14
4) provinces_count 006077001, 1 /-012| 0,73 0,49 0,26 |0,20/0,10|0,06|0,03| 0,23 | 0,02
5) combats_count 0,06 00709  -012/ 1 |-004{0,11|0,33|0,40/0,39/0,36|/0,34| 0,27 | 0,13
6) Income 0,13/065|007] 0,73 |-004] 1 |043)0,33/|0,32/0,26/0,19|0,18| 0,27 | -0,06
7) WinRate -0,05/ 061034049 | 011043 1 |051|047/0,21/0,25/0,08]| 0,42 | 0,11
8) AvgGlobRating 0,26 046043 0,26 1 033033051 1 /085/045/068|0,30| 0,92 | -0,02
9) AvgXPAll 0,17/046 048 0,20 | 0,40 | 0,32 | 047|085 1 |0,68/091|0,56]| 0,73 | 0,03
10) AvgXPClan 0,33/028 040 0,10 039026 (021|045 /068 1 0,73{097] 0,30 | 0,04
11) AvgBatAll 0,23027/039| 006 | 036 0,19 | 025|068 |091|0,73] 1 |0,69] 0,55 | 0,03
12) AvgBatClan 0,36 017032 003|034 | 0,18 | 0,08 | 0,30 |0,56|0,97]069| 1 | 0,17 | 0,03
13) AvgWinRateAll | 0,06 | 0,42 | 0,35| 0,23 | 0,27 | 0,27 | 0,42 | 0,92 | 0,73]0,30/055/0,17| 1 |-0,09

14) created_at 0,02 000014 0,02 | 0,13 | -0,06| 0,11 | -0,02|0,03|0,04]0,03/0,03|-0,09| 1
Ha pumarpamme pacceuBanmst (pHUCYHOK 7),  BHAHA NpUHIUIHAIbHASL HEOJIHOPOCTb B
HOCTPOECHHOM B IPOCTPAaHCTBE aTpuOyTOB  pacIpeieseHuM KIAHOB, BIAJCIOIIUX pErHOHAaMM Ha

victory points (X), provinces_count (Y), Income (2),

I'mobanbHOI KapTe.

Pucynox 7. 3D-guarpamma paccenBaHus Ut Ki1aHOB ¢ ['7100anbHON KapTh

75_“'"*‘“———;_______7__

3akiao4eHue
Hannune BUPTYQJIbHOU «IKOHOMUYECKOU»
cocrapisionierd B urpe WOT crumynupyer UrpokoB K
YCTAQHOBJICHHIO ~ CBsi3ed  JApyr ¢ JpyroM |

(opmupoBaHuio coolmiecTB B (hopMe B3BOJIOB, POT H
KJIaHOB C LENbI0 KOOMepalud WX YCHIMH s
JOOCTWDKCHWSI ~ HAaWIy4YIIMX HWIPOBBIX  PE3yJbTAaTOB.
Hanuyre BBICOKMX HUTPOBBIX PE3yJIbTATOB Y OTACIBHBIX
MOJIB30BATENICH  TaKXkKe CIIOCOOCTBYET pOCTY  HX
[IEPCOHAIBHOIO pelTHuHra, KOTOPBII MOXET
«MOHETH3HPOBAThCA» KaK B paMKax CaMOW UIPBI, TaK U
3a IpeZielaMy HeIIOCPEACTBEHHO UIPOBOTO IpoLecca.

Ha mnpuBeneHHsIXx B paboTe TUCTOrpaMMax |
JuarpaMMmax — paccesHHs ~OTYETIMBO IPUCYTCTBYET
HEOIHOPOAHOCTh B PACIPEICIICHUN XapaKTEPUCTHK
npodpuieil WrpokoB W KIAHOB, 49YTO B  00meM

COOTBETCTBYET BbIBOJaM, MOJYYCHHBIM B  JPYTrux
paborax.

PesynpraTel UCCIICIOBAHHUS MOTYT OBITh
NPaKTUYECKH HCHOJIB30BaHBl Ui MOHHUTOPHMHra 3a
pa3BUTHEM UTPOBOTO coobmiecTBa WOT

paspaborunkamMu urpel. Ilyrem amanmm3a aHomanuii B
pacrpeieneHlsX YHCIOBBIX 3HA4YEeHWH  aTrpuOyTOB
npoduiieil MOXKHO BBISIBIISITH UTPOBBIX OOTOB, KOTOPBIE
3aMETHO YXYALIAIOT Ka4yeCTBO MIPBI Ul peajibHBIX
UTPOKOB.

Taxoke Mozaenu mpoueccoB 00pa3oBaHMS U PA3BUTHA
«COIMATIBHBIX» CTPYKTYP B BUpTyanbHOM Mupe MMOU
MOTYT  CHOCOOCTBOBaTh  JIy4lleMy  I[OHHUMAaHHIO
COLIMAJIBHBIX M 9KOHOMMUYECKHUX IIPOLIECCOB B PEabHOM
Mupe.

B manHo#i paboTe mpeacTaBIeHBI JTUIIb HEKOTOPHIE
U3 pe3ynpTaToB wuccienoBaHus. OrpoMmHbBI 00BeM U
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MHOTOMEPHOCTh  JOCTYIIHBIX  JaHHBIX  OTKPHIBAIOT
Mpoyvaiiiinee moie A ucciegoBanuidi. OrpaHNYeHHBII
00BEM  TE3WCOB  TO3BOJSET  MPEICTABUTH  JIMIIHh
HCKOTOpI)Ie n3 HOHy‘leHHbIX aBTOPOM peSyJ'II)TaTOB.

Cremyer Tarkke OTMETHTh, 4TO Ha0Op JAHHBIX,
npemocTaBsieMsix yepe3 Wargaming.net Public API, ue
COmepKUT  HMHGOPMAUUM O  COLMAIBHO-CETEBBIX
acriektax urpsl WOT, Hampumep, Takux Kak CIUCKH
Ipy3eii B TPOQWIAX WUIPOKOB, HHPOpMamuio 00
YVYETHBIX 3alKCIX UTPOKOB B OQHIMAIbHOM (opyme
WOT u ux yyacTuu B TEMaTHYECKUX paszjeniax (hopyma.
Ha ocHoBe nanHO# uH(MOpMAIMKA BO3MOXHO OBLIO OBI
JIOTIOJTHUTEIBHO TIPOBECTH HCCIEAOBAaHNE COIHMAIBHO-
CETEBBIX CBSI3CH UTPOKOB.
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AHHOTANUA

IIpencraBnensl 0OMauHBIE CEPBHUCH], HEOOXOAH-
Mbl€ Ul TOIJICPKKU KUZHEHHOTO IHMKJIA AJIeK-
TPOHHBIX HAyYHbIX MyOIUKaiuii B UH(OpMALIH-
OHHBIX CHCTEMax YIPABICHUS JJICKTPOHHBIMU
Hay4HbIMU XypHanamu. lIpuBeneHsl npumepsl
pacipenust (yHKIIMOHANA 0a30BBIX CEPBHCOB
9THX CHCTEM ITyTeM Pa3pabOTKH JOTOIHUTEIb-
HBIX MOJyJiei. VccnenoBanne 0CHOBAHO Ha aHa-
JM3€ OTKPHITHIX HH(OPMAIMOHHBIX CHCTEM,
MPOBEJICHHOM C YYETOM OCOOEHHOCTEH Mmporec-
ca MEKTPOHHOTO KHUTOU3/IAHUS, M OIBITE aBTO-
POB MO CO3JaHHIO MPOTPAMMHOI IIaT(GOPMBI
YIIPABIICHMUS HAYYHBIMHU JKYPHAJIAMH.

Paboma  noooepocana  POOU  (npoexmoi
MNe 12-07-00667 u Ne 12-07-97018-p_nosomicwe).

1 Beeagenue

PasButne UKT B 1iesioM 1 BEO-TEXHOJIOTHUI B 4acT-
HOCTH TOCIYXWIO CTHUMYJIOM JJis HepeopUeHTalUU
BCEX THUIIOB KOMMYHHUKAI[MM, B TOM 4YHCJIE HAyYHOU, B
CTOpoHY BHpTyanmu3aimu. Kak u3BecTHO, B mH(pOpMa-
IUOHHOM OOIIECTBE IICHHOCTh WH(POPMAIIUN U HEMaTe-
PHAITBHBIX PECYPCOB CTAHOBHTCS BCe OoJiee OIIyTHMOM
W Tomdac CYIIECTBEHHO 0Ooyiee BECOMOH, UYeM MaTepH-
AJTbHBIX aKTHBOB.

[TpoHnkHOBeHHE MHTEpPHETa BO Bce c(ephl KHU3HE-
JIESITEIGHOCTH YEJIOBEKa BIHMSET HA €ro IOBEICHHE B
LIEJIOM, a TaKXKe Ha Ka4eCTBO U CKOPOCThH BBINIOJHEHHMS
Hay4YHbBIX HcciezoBaHuil. [y GOoNbIIMHCTBA TOIB30Ba-
TeJIell TOCTYI B MHTEPHET CTaJl KaXKJOAHEBHOM MOTpeo-
HOCTBIO, 2 BO3MOKHOCTH ITOJYYEHHs Pa3sHOCTOPOHHEH
nHpOpMAaLUU — HeoOXoauMon 1y (popMupoBaHUs IOC-
TOBEPHOM KapTUHBI MUpa.

y3KOHaHpaBJ'IeHHI)Ie I/IH(i)OpMaHI/IOHHI)Ie opTrajibl Ha
TeKyH.[I/II\/’I MOMEHT BpPEMEHH MaJIo JKH3HECIIOCOOHBI —

Tpyast 16-ii Bcepoccuiickoii Hay4yHoii KoHpepeHIMH
«DJIeKTPOHHbIe OHOJHMOTEKH: NepcHeKTHBHbIE MeTOAbI M
TeXHOJIOTHH, JJIeKTPOHHbIe KoJulekuuw» — RCDL-2014,
dy6na, Poccus, 13-16 oxrsadops 2014 r.

dzuevlli@gmail.com
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BCE KPYIHBIE UTPOKH PHIHKA HH()OPMAIHOHHBIX YCIyT
TaK WM MHAYE PACHIMPSIOT CIIEKTP CEPBUCOB, MPEIOC-
TaBIsSIEMBIX ToNb3oBaTento. Hanmpumep, Google ceromus
SIBJISIETCSL HE TOJBKO MOMCKOBOW MAallIMHOW, HO NpeAoc-
TaBJSIET PSAZ JOMOJHUTEIBHBIX YCIYT, BKIIOYAs MOUTY,
COIMATIBHYIO CETh, CEPBUCHI COBMECTHOU pabOTHI, U
JlaKe UMEET COOCTBEHHYIO OMEpPAIMOHHYI0 cuctemy. To
e caMoe MOYKHO CKa3aTh W PO JINAEPOB POCCHHCKOTO
HH()OPMAIHOHHOTO  PHIHKA KoMIaHnu SHpexc,
Mail.Ru u ap. CooTrBeTcTBEHHO MBI HAOIIOMAEM TCH-
JICHIIAIO PACHIMPEHUS CIIEKTPa MPEIOCTABISIEMBIX Cep-
BHCOB, & CaMH CaWThl, HAICJIICHHBIC HA KaKYIO-TO OJIHY
TeMaTI/IKy, CTAHOBATCA yHHBepC&HbHLIMI/I Be6'
MOpTaTaMH.

Ha3BanHas TeHOEHIMS BBITOJHA KAaK MOCTAaBIIUKAM
YCIyT, TaK M CaMHUM I0Jb30BarensaM. [l mocTaBuiuka
YCIyT BIaJEHHE IIHPOKOW IIOJIE30BATENbCKON 0a30if
ABJISIETCSI CYIIECTBEHHBIM IPEHMYIIIECTBOM Ha PBIHKE U
MIOMOTaeT BBDKUTh B KOHKYpeHTHOU cpeze. Ilonb3oBa-
TEJII0, HECOMHEHHO, YJOoOHee MoiydaTb BCE HHTepe-
CYIOILIUE €0 YCIIyTH B OJHOM MECTE.

OmnucaHHas CUTyalus XapakTepHa M Ul Hay4HOTO
coo0mIecTBa: BEAyIIMe MUPOBBIE HAyYHbIE OMOIMOTEKH
CEerofHs OCBAaWBAIOT HOBBIC (YHKIMH, CBSI3aHHBIC C
onndpoBkoii OyMakHOTO (OHAA M XPAHCHHEM 3JICK-
TpOHHOW HHGOpPMALIUK, HUHTErpaIell 3IeKTPOHHBIX
pecypcoB U obecrieueHrEeM PPEKTUBHON HABUTAI[UH B
HUX, y4acTBYIOT B ()OPMHUPOBAHHH CHUCTEMBI HaydHOH
KOMMYHHKAIIMH U, MCIIOJIB3Yys CETEBYI0 MH(PACTPYKTY-
Py, HallaXXMBAKOT HOBYIO CHCTEMY CEPBHCOB MHTETPaLlUH
HaygHoW MH(popMmarmu (cM., Harmpumep, [1, 2]). Omwo-
BPEMEHHO MPOUCXOIMUT aKTHBHOE (DOPMHUPOBAHHE JJICK-
TpoHHBIX OuOnMoTek (IB) — pacmpeneneHHBIX HHOP-
MaOMOHHBIX CHCTEM, IO3BOJIAIOIINX HAIeKHO COXpa-
HATH ¥ 3(G(OEKTHBHO HCIOIb30BATh KOJUIEKIMH 3JIEK-
TPOHHBIX JJOKyMEHTOB Yepe3 II00alIbHBIE CETH Iepena-
YK JaHHBIX. Db CO37al0TCsS B YHUBEPCUTETaX M HCCIIe-
JIOBAaTEJIbCKMX OPraHU3alMsAX W YacTO SIBISIOTCS MEXK-
JUCHUIIMHAPHBIME  TIpOeKTaMu. [losiBIeHHME HOBBIX
JJIEKTPOHHBIX OMONMOTEK, YBEJIMYEHHE YHCIIA XPaHH-
MBIX B HUX JJOKyMEHTOB, paclIMpeHue Habopa U MOBbI-
LICHHE Ka4yecTBa MPEIOCTABISACMbBIX HMH CEPBHCOB CIIO-
COOCTBYIOT Pa3BUTHIO HayKH, 00Jerdas y4eHbIM JOCTYII
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K HCTOYHHKaM UH(QOPMAIIH, & TaKXKe IPEIOCTABIIS M
3¢ dEeKTHBHOE CPEICTBO PACIPOCTPAHEHHS] HAYYHBIX
pe3yabTaTOB M B3aWMOJICHCTBHS Ha OCHOBE CETEBBIX
KOMMYHHKaIUH.

ITomumo cosznmanmst Db ocymecTBuseTcs mepeBox
MIPOLIECCOB M3/IaHMs HAYYHBIX JKYPHAIOB B 3JCKTPOH-
Hylo (opMy, co3maH menblii psx MHGOPMALMOHHBIX
CHCTEM, aBTOMATH3HMPYIOIIUX COOTBETCTBYIOIIUE MPO-
neccol (ux 0030p mpuseneH B [3, 4]). OcymecTBisieTcs
nepexo]] OT TPAJUIMOHHOTO M3JaTeNbCKOr0 Ipolecca K
AIIEKTPOHHOMY HE TOJIBKO Ha 3Talax BEPCTKU BBIITYCKOB
KYPHJIOB M IyOJHMKAallMM HAay4YHbIX CTaTed, HO M Ha
JTamax WX peleH3upoBaHMs. llepeBon penaknnOHHBIX
MPOLIECCOB B JIEKTPOHHYIO (hOpMy M pa3MelleHHe
KypHasioB Bo CeTH HalleJIeHbl HE TOJILKO Ha obJjerde-
Hue/yelmeBIeHre padoT 0 U3JaHUIO0 HAYYHBIX JKypHa-
JIOB, HO W Ha PaCIINpEeHHE IIeTIEBOH ayJUTOPHH, TTOBHI-
IEHHE JOCTYITHOCTH >KypHAJIOB JJIsl HAYyYHOTO coo0IIIe-
ctBa. [l0o3TOMY COBpEMEHHBIN 3JEKTPOHHBIH Hay4HBII
XKYpHaJI TIOMHMO COOCTBEHHO MyOJIMKAIil IOJDKEH
MPEAOCTaBIISATh C MOMOIIBIO CBOETO BeO-mopTana psin
JONOJIHUTEJIbHBIX CEPBUCOB.

Iemn Hacrosimed pa®oOTHl — BBIABICHHE WM aHAIU3
JIOTIOJTHUTENBHBIX CEPBUCOB, KOTOPBIE TOJKHBI IPEAOC-
TaBJIATh IOJIB30BATEIIM HMH(POPMAMOHHBIE CHCTEMBI
JIIEKTPOHHBIX HAy4YHBIX JKypHanoB. MccrnenoBanue oc-
HOBAHO HAa aHAJHM3€ OTKPBITHIX JKYPHAIBHBIX CHCTEM,
IPOBEJICHHOM C Y4eTOM OCOOSHHOCTEH Ipoliecca u3a-
HHSI OTEYECTBEHHBIX HAyYHBIX JKypHaIoB [4], n Hamem
OIIBITE CO3MAHUS IIATGOPMBI HAYUHBIX KYpHAJIOB [5].

2 IIporpaMmMHbIe NMJIaT(OPMBbI yHpPaBJeHUA
3JIEKTPOHHBIMHU HAYYHBIMH KYPHAJIaMHU

IMpakTHyeckn BCe BEAyIIME HaydHbIE H3/IATEIBCTBA
BHEZPSIFOT CHCTEMBI aBTOMATHYECKOTO YIPABICHHS pa-
6ounMHu TpoIeccaMH, B UYHCIE KOTOPBIX — Hambojee
CJIOXKHBIC U MJIMTCIIBHBIC IO BPEMCHU PCAAKIIMOHHBIC
IpOIecChl, O00CCIEUNBAIOIIIE HE3aBHCHMOE HAyIHOE
peuensupoBanue. Kak orMedeHo, Harnpumep, B [6], cos-
JaBaeMble  TUIaT(GOPMBI  YIIPABICHUS 3JIEKTPOHHBIMH
HAYYHBIMH JKypHaJaMH TI0Ka pean3yIOT CTaHIapTHEIE
NPOLECChl  M3aHUS JKYPHAJIOB U COOTBETCTBYIOIIHE
CTaHIapTHBIE AITOPUTMBI paGoThl. OIHOBPEMEHHO Be-
Jercst paboTa M0 aBTOMATH3AIlMA OCHOBHBIX Pa0OdMX
MPOIECCOB, PEAM3YEMBIX PEAKOJUICTUSIMA  HAYTHBIX
’KypHAJIOB, B YaCTHOCTH, Ha ocHOBe TexHojoruii Cloud
computing [5, 7].

JI71st TOIEPSKKY KU3HEHHOTO IIHKJIA KaK OTAEBHBIX
HAy4YHBIX CTaTed, TaK W HAYYHBIX JKYPHAJIOB B IIEJIOM
11e71eco00pa3Ho HCIOIB30BaTh B KA4eCTBE spa CHCTE-
MBI YIIPABJICHUS 3JIEKTPOHHBIMH HAYYHBIMH KYPHATAMH
nporpammHuyto miatrdgopmy Open Journal Systems —
0OJS (cm. [3, 4]). B [4] npemmoxeHa apxuTeKTypa yHH-
BepcabHON TUIaT(GOPMBbI yIIPABICHUS AJIEKTPOHHBIMU
HAay4YHBIMU >KyPHAJIaMU, KOTOpasi COIEPKUT TPU YPOBHS
— (pusnueckuii, 6a30BbIi U YPOBEHH CEPBHCOR.

Du3nyeCKuil ypOBEHb XapaKTepU3yeT allllapaTHYIO
COCTaBIIIONIYI0 CHCTEMBI, 00ecHednBaronyo (yHK-
IIMOHUPOBAHNE BEPXHUX YPOBHEH, U COAEPKHUT CUCTEM-
HO€ W TPUKIANHOE NporpaMMHOE oOecredeHue. ODTH
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KOMITOHEHTHI MPEATIONAratoT TEXHUIECKYIO MOIEPKKY
C HCIIOJIb30BAHUEM TEXHOJOTUI BUPTyalu3aluu U 00-
JIAYHbIX BBIYUCICHUI.

ba30BbIl ypOBEHb pealu3yeT OCHOBHBIE CEPBUCHI
YIPaBJIECHUS 3JIEKTPOHHBIMU HAay4YHBIMH XKypHalIaMH, B
TOM 4YHCIE, PErHCTPalUI0 aBTOPOB M IOJIb30BAaTENEH,
MpUEM W TIEPBUYHYIO 00pabOTKy CTaTeH, BKIIOYAas aB-
TOMAaTH3aIMI0 MPOBEPKH COOIOACHUS TPaBHI pelak-
UM U PELICH3UPOBAHUS, KOHTPOJIb COOJIIOICHHS CPOKOB
paccMOTpEeHHUs CTaTel, Ha3HaUeHHE PELIEH3EHTOB U pac-
CBUIKY YBEIOMJICHUH. ba30Bblii ypOBEHb BKIIIOUYAET
TaKXe CepBUCHI YIAJICHHOTO B3aUMOJICHCTBUSA U COBMe-
CTHOW PaboThI, TIOMCKA B 3JEKTPOHHOM XPAaHWIHIIE U
ABTOMATHUYECKOTO W3BIEUEHHS METAJaHHBIX, CTPYKTY-
pHupoBaHUs BXoAsAIeH HHOPMAINH, YIPABICHNS TOJb-
30BaTEISIMU U POJISIMH, IJIATHOTO JOCTYIA K KOHTEHTY.

Ha ypoBHe cepBHCOB pa3MelieHbl JOMOJIHUTEIbHbIE
HAJCTPOHKK W (YHKIMH, YYUTHIBAIOLIME CHEUUPHUKY
MpeMETHOW o0acTH HaydHOro >xypHana. Hampumep,
JUISL MaTeMaTHYECKHUX JKYPHAJIOB BOCTPEOOBAHbI CEPBU-
Chl KOHBEPTAallMM B CIICIHAJIM3UPOBaHHBIE (HOPMATHI

(TeX, MathML u ap.). 3aece peamusyercs front-end
CHUCTEMBI M MPOHUCXOIUT B3aUMOJICUCTBHE C KOHEUHBIM
MOIb30BATENEM.

BzaumoneiicTBue ¢ cUCTeMON yIpaBlieHUSI DJEK-
TPOHHBIMH HAYYHBIMH JXypHaJJaMH MOXXET OBITH opra-
HHU30BaHO JIN0O Yepe3 COOCTBEHHBINH BeO-mopTal, 11bo
Yyepe3 clienuallbHbIe MPOrpaMMHBIE aJlalTephl ¢ caiTa
KOHKPETHOT'O JKypHalla, pa3MeIIaoIIero cBoi KOHTECHT
B XPaHMIIUILE CHCTEMBI.

[Tpu mepBoM criocoOe B3aMMOICHCTBYS 3aPETHCTPU-
pOBaHHBIA TOJB30BATENb MONYYaeT JOCTYI KO BCEM
JKypHajiaMm, pa3MEIICHHBIM B CHCTEME, a BeO-Tmoprai
CIIY’)KUT CIMHOM TOYKoW BXojaa. Takoil cmoco0 Hambo-
Jiee yOOOCH I HOBBIX JKypHAJIOB, HE MMEBIINX COOCT-
BEHHBIX caiToB B Certn.

Jna xKypHajoB, yXXe HMEIOLINX HCTOPUI0 U TIOA-
JIEp>)KUBAIONINX COOCTBEHHBIC CaWThI, OoJiee mpuemiie-
MBIM, Ha Hall B3IJIS, SIBJSIETCSl BTOPOM CIOCO0O B3au-
MoJielicTBUs. B 4acTHOCTH, 3TO HO3BOMISIET COXPAaHUTH
MIPUBBIYHBIA aJpec caiiTa XypHalla U €ro «HUCTOPHIO» B
WHTEpHETE, NP 3TOM MaKCHMAaJIbHO aBTOMaTH3HUpPOBAB
pEIaKIIMOHHBIE ITPOIIECCHI.

Brenpenue WHOOPMAIMOHHOW CHCTEMbI yIpaBiie-
HUSI OM3HEC-TIPOIIECCAMH HAYYHOTO KypHAaja MO3BOJIS-
eT, MPEeX/e BCEro, aBTOMATH3UPOBATh HAUOOJEE TPYIO-
eMKHe paboure MPOIECChl, a MOPTATbHOE PEIICHHE TAaeT
BO3MOXKHOCTh MHTEIPHPOBATh JKypHAJI B MHUPOBOE HH-
(dopmaiioHHOe Hay4HOE IpocTpaHcTBO. Hampumep,
coriacuo craructuke mpoekra PKP (https://pkp.sfu.ca/
ojs/ojs-usage/ojs-stats/) — paspaborunka OJS, B 2013
roay cucrema OJS ucnonb3oBanach 6osee yem B 6800
AKTHUBHBLIX JXYypHajlaX, U 3TO KOJHUYCCTBO IMOCTOAHHO
POCIIO ¢ MOMEHTA Havalia ee BHeapeHus (IpH 3TOM yuu-
TBIBAIUCH TOJNBKO KYPHAJIBI, OMyOINKOBABIINE HE Me-
Hee 10 crareit B TeueHue rosa).

BwMmecre ¢ Tem, st pa3BUTHUS AJIEKTPOHHOTO Hay4-
HOTO JKypHajga HEoO0XOJMMO pacumpeHue (GyHKIHO-
HAJIHOCTU €ro 0a30BOM HMH(MOPMAIMOHHOW CHCTEMBI,
YTO CBS3aHO KaK ¢ OCOOCHHOCTSMH MPEIMETHOM 0bJac-
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TH 3TOTO JKypHaJla, TaKk U CO CIOXKUBIIUMHUCS Tpaju-
LUSIMU PaOOTHI €r0 PeAAKIMH U PEIKOIUIETUH, YTO JOC-
TUTaeTCs pa3paboTKOH CIennaIn3UPOBAHHBIX MOIYIICH.
Hanpumep, aist xypHanoB (H3HKO-MaTeMaTHYeCKOTO
HATPABJICHUS HEOOXOMUMa MMpPOrpaMMHAs MOJICPIKKa
nporecca 00pabOTKH 3IEKTPOHHBIX JOKYMEHTOB, CO3-

maHabix B TpX-woramumu. Jlns cucremsr OJS Takas
MOJIJIEPKKA PeaNn30BaHa B BUJE CHEIHATH3UPOBAHHOTO
wiaruua [8].

3 Bba3oBblii HA00p cepBHCOB MPOIrPAMMHOIA
m1aTGopMbl  YNPaBJICHUS JJIEKTPOHHBIM
HAYYHBIM KYPHAJIOM

@OyHKINOHAIFHOCTh COBPEMEHHBIX HMH(OPMAIMOH-
HBIX CUCTEM YIPaBJICHHsI HayYHBIMHU KypHAJIaMHU JOJIXK-
Ha COJEp)KaTh psif OOs3aTeNIbHBIX M OMIMOHAIBHBIX
CEpPBHUCOB.

K oO0st3aTenpHBIM MOXXHO OTHECTH (DYHKIHH, PETy-
JMPYIOIIUE MPOIECC PEeH3UPOBAHMI U 00eCIEeINBal0-
M1e KOJUIEKTHBHOE PEIAKTUPOBAHME IICKTPOHHBIX J10-
KyMeHTOB. Taxke BaKHBI TaKH€ PENAKIMOHHBIE CEPBH-
Chl, KakKk KiacCH(UKaIWsi, BbIICICHHE METAaJaHHbIX,
MyONMMKaIys, JOITOCPOYHOE XPaHEHHE, KOHBEPTHPOBA-
HHE B pa3uyHble (JOPMaThl U PacIpOCTpaHEHUE, CTATH-
CTHKa HCIHOJIb30BaHUs, OOBEIUHEHHE B KOJUICKIIMIO,
KOHTPOJIb AOCTYIa, HOANHKCKA, PACChIIKA YBEIOMIICHHUH.

Bmecre ¢ TeM, coBpeMeHHBIE HH(MOPMALIOHHBIE
CHCTEMbI YNPABICHUS IEKTPOHHBIMH HAYYHBIMHU ITyO-
JUKAalHUAMU HE OTPaHUYUBAIOTCS CEPBHCAMU yIAJIEHHO-
ro IpPEACTaBICHUs CTaTeil B HAy4YHBIM JKypHal U HUX
JlanpHen et 00padOTKH Uil OKOHYATeIbHOW MyOnnKa-
MM, a 00ecHneYnBaloT AOCTYyN K c(opMHpPOBaHHOMY
KOHTEHTY W PaCIIUpPEHHBIH MOUCK (IO aBTOpY, Ha3Ba-
HHUIO CTaTbH, KJIFOYEBBIM CJIOBaM M Jp.) B COOTBETCT-
BYIOIIUX JIEKTPOHHBIX KOIUIEKIHUSX, T. €. B IIOJTHOM
o0beMe peannu3yloT (YHKIMOHAIBHBIE BO3MOXKHOCTH,
MIPUCYIIUE IIEKTPOHHBIM ONOIHOTEKaM.

Bce BhIcyka3aHHBIC CEPBUCHI (DAKTUUCCKU SBIIS-
IOTCSl CEpBUCAMHM, MPUCYIIUMH J000# HH()OpMAIHOH-
HOW CHCTEME YIIPABIICHHS JKypHAIIOM, W MX PCaTH3allHs
Ha TIopTalie )KypHaia 0e3yCIOBHO HEOOX0AUMa, OJHAKO
BOBCE HE MOXET OBITh JOCTATOYHOW Ui YCTOWYHUBOTO
pa3BUTHUSL U3JAHUSI B COBPEMEHHOM HH()OPMAIMOHHOM
o01ecTBe.

K nomonHuTenbHBIM  (QyHKIUSM, pacUIMPSIIOLIM
CHEKTP MPEJOCTaBIIEMBIX YCIyT 3JIEKTPOHHOIO JKypHa-
J1a, MOXKHO OTHECTH CJIeyIonne QyHKINH:

e aproMarm3anus (HOPMHUPOBAHHS KOJUICKIMH 10-
KyMEHTOB M KOHBEPTAIIMH CTATCH: BBINCICHHE MeTa-
JAHHBIX, aBTOMAaTHYECKas pa3MeTKa CTaTel; mpumepa-
MH CIyXaT MeTOIbl (DOPMHUPOBAHUS MaTEMaTHUECKUX
JNEKTPOHHBIX KoJuteKIimid [9];

e yuer crnenuduky oOpabdaTeiBaeMbIX HHPOPMAIIK-
OHHBIX PECYpPCOB, HAlpUMEp, PACIIUPEHHBIH TOHUCK, B
YaCTHOCTH, 1O (pparMeHTam (HopMyJ1 B MaTeMaTHIECKUX
KoJutekuusix [9];
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e omrara ycuyr, Hampumep, OJS mmeer Bo3MOX-
HOCTh pPaboTBI C 3JIEKTPOHHBIM KorrenskoM PayPal
(www.paypal.com);

e uHOOPMETPHYECKHH aHAU3, HANPHMEP, B CHUC-
teme OJS peamusoBana mojuepxka cepsuca Article-
Level Metrics (http://article-level-metrics.plos.org).

e [OJIep)KKa HAYYHBIX KOH(epeHUuH, Harpumep,
cucTema WWw.easychair.org u cucrema apromaTH3aliu
koHpepenuuit Open Conference System, co3nannas B
pamkax Public Knowledge Project;

e OHIAitH-00IIeHNe (BeOUHAPBI U BUICOKOH(EPEH-
[IMH, B TOM YHCJIC JUTS PACTIPEACICHHBIX PEIKOIICTHiA);

e mnouck u cbop OAIl-MerananHbIX, Hampumep,
cucTeMa MHICKCUpPOBaHU MeTafaHHbIx Open Harvester
Systems

e IIpOBEpKa 3arpy’KaeMbIX PECYpCOB Ha IUIaruar.

OTMeTHM, YTO TIOMHUMO JOMOJHHUTEIBHBIX (BYHKIIUH
Ba)XHBIM SIBIISIETCS yIOOCTBO IIOJI30BAaHHS IOPTAIOM
1aTOpMbl, B YAaCTHOCTH, HEOOXOJIMMa JIOKAIW3aAIHs
BCEX CEPBUCOB ILIATQOPMBI Ha pyccKui s3bIK. [lepe-
YeHb JIONOJTHUTEIBHBIX MOAYyNed n (QyHKIUH Ha TeKy-
I MOMEHT HE SIBIISETCS 3aKOHUYCHHBIM — C Pa3BUTHEM
CeTH MOSBIAIOTCS HOBBIE TEXHOJIOTHH, KOTOPBIE MOTYT
OBITH BHEOpPEHBI B Kpardaifmmee Bpems. [loaTomy 3TOT
nepeyeHb Oy[eT MOCTOSHHO KOPPEKTHPOBATHCS.

3akjaroueHue

C 2013 r. B Peciybnuke Tarapcran Ha OCHOBE ap-
XUTEKTYpBbI, OITMCAHHOH BBIIIE, CO3/laHAa U Pa3BUBACTCS
CHCTEMa YIPAaBJICHHUS 3JCKTPOHHBIMH HAYYHBIMH XKyp-
Hanamu. Ha Tekyluii MOMEHT BpEMEHM CUCTEMaA pea-
JIM30BaHAa  TEXHWYECKH, CO3JaH €€  BeO-mopran
(www.science.tatarstan.ru), u psiq HaydYHbBIX XYPHAJIOB
nepeBelieH Moja ee ympasineHue. Cucrema IMpPOXOJUT
TECTUPOBAHUE C LICJIBIO €€ JAJIbHEHIIeH UHTErpaluy B
eIUHYI0 Hay4yHO-00pa3oBaTeNbHYI cpeny. Boinenen
Ha0Op JOTOJHUTENBHBIX MOIyJIeH, (QDYHKIHUH M CepBH-
COB, KOTOpBIN peann3oBaH Ha noptane. [lo okoHuaHUH
TECTUPOBaHUs OyIyT CleNIaHbl BBIBOJBI O JTOCTATOYHO-
CTH c(OPMUPOBAHHOTO TEepedHs (YHKIUH, UX MOJe3-
HOCTH ¥ IPUMEHUMOCTH.
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Infrastructure of Electronic Scientific
Journal and Cloud Services Supporting
Lifecycle of Electronic Publications

Alexander Elizarov, Denis Zuev, Eugene Lipachev

Cloud services required for support of the life cycle
of electronic scientific publications in the information
systems focused on management of electronic journals
are presented. Examples of the functional expansion of
basic services of these systems through the development
of additional modules are given. The study is based on
the analysis of open information systems conducted by
taking into account features of the process of electronic
publishing as well as on the authors' experience to cre-
ate a software platform for management of the scientific
journals.


http://www.isgz.ru/images/Alexey/%0BChirko/
http://www.isgz.ru/images/Alexey/%0BChirko/
http://www.isgz.ru/images/Alexey/%20Chirko/
http://www.isgz.ru/images/Alexey/%20Chirko/

Investigation As a Member of Research Discourse*

© Vasily Bunakov
Scientific Computing Department, Science and Technology Facilities Council,
Harwell OX11 0QX, United Kingdom
vasily.bunakov@stfc.ac.uk

Abstract

Investigations are specific intellectual entities
that circulate in large research facilities with
shared access by multiple research teams;
investigations have some common features with
research papers (publications) and can be
included in citation networks. We consider
different approaches to modelling the relations
between research papers and investigations and
discuss opportunities for matching these two
members of common research discourse. The
analysis undertaken can be of interest for
research centres that consider information
services based on data and publications
contextualization.

1 Introduction

The journal articles, e-prints, reports and other
similar artefacts that irrespective of their physical
manifestation can be seen as derived from their paper-
based “document” ancestors are the well-established
means of research communication and a popular aide
for tracking the state and the trends of research
discourse. The “papers” have clear identity, allow
review (of different kinds) and participate in citation
networks; this supports performing the aforementioned
functions of the quality research communication and
measurable research tracking; this also makes “papers”
valuable intellectual entities worth capturing in library
catalogues, and worth sharing via advanced information
services.

We suggest that other type of intellectual entities,
investigations, have essential features similar to the
document-like entities hence are the natural candidates
to supplement “papers” as valuable members of
research discourse. We consider the types of relation
between the document-like and investigation entities,

Proceedings of the 16th All-Russian Conference ''Digital
Libraries: Advanced Methods and Technologies, Digital
Collections™ — RCDL-2014, Dubna, Russia, October 13-16,
2014.
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and take a look at the simultaneous circulation of them
in our own research domain of experimental science
utilizing large research facilities: neutron sources,
synchrotrons, and powerful lasers shared by multiple
researchers (visiting scientists).

2 Facilities research lifecycle and data
modelling

2.1 Facilities science landscape

Research facilities can be thought of as well-
equipped hubs where research teams or individual
researchers come to perform their experiments on their
own samples. The research facility core is typically
represented by a unique scientific instrument: a particle
accelerator, a neutron source, a powerful laser, a
telescope, or a supercomputer that allows detailed
simulation of natural phenomena, or by a few such
instruments that offer researchers different research
techniques. The examples include  European
Synchrotron Radiation Facility (www.esrf.eu), neutron
source in The Institut Laue-Langevin (www.ill.eu),
Siberian Synchrotron and Terahertz Radiation Centre
(http://ssrc.inp.nsk.su/CKP/eng/) or the future Extreme
Light Infrastructure (www.eli-beams.eu).

Research conducted in facilities bears characteristics
of “big science” such as a long-term capital investment,
permanent  support staff, scalable computing
infrastructure; and “bench science” with individual
scientists and small research teams that may have
specific and short-time research goals. The user
community of European facilities counts tens of
thousands scientists who pursue different applications:
crystallography reveals the structures of proteins
important for the development of new drugs; neutron
scattering identifies stresses within engineering
components such as turbine blades, and tomography can
image microscopic details of biological tissues ([1]).

A business model for user research on large facilities
that emerged a few decades ago has been influenced by
the advances in instrumentation and data analysis that
are now more automated and more user friendly than in
early days of facilities a few decades ago. This has led,
among other effects, to a lesser significance of the
instrumentation “gurus” ([2]), and to the emergence of
specific services for research and industry that allow
users sending their samples for remote investigation
according to one of the service plans ([3]).


http://www.pan-data.eu/
mailto:vasily.bunakov@stfc.ac.uk
http://www.esrf.eu/
http://www.ill.eu/
http://ssrc.inp.nsk.su/CKP/eng/
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Yet the facilities business model has proved to be
effective and is a foundation for a specific research
lifecycle, and for specific information modelling and
information services in support of it.

2.2 Generic research lifecycle

Despite the variety of facilities instruments and
experimental techniques, the following distinct stages
are typical across facilities and thus represent a generic
facilities lifecycle:

Research Proposal: the facilities are often
oversubscribed so the researcher (investigator) should
justify the value of her research and the suitability of a
particular experimental technique

Approval Process: multilateral assessment by
the facility, including risk assessment (as the experiment
may involve hazardous materials or techniques)
Experiment Scheduling: allocation of the time
slot within a facility operating cycle, and registration of
all visitor scientists

Approval

Scheduling

e Series of Experiments (that altogether
constitute Investigation with the proclaimed goals):
the user will bring samples, and sometimes an
additional equipment to the facility, calibrate the
experimental  environment and actually take
measurements
Data Archiving: facilities offer high-throughput
data collection and archiving services; archiving of raw
data collected in the facility data storage is often a
policy requirement
Data Analysis: it can be done through multi-
layer computing environment where some tools are
offered by facilities, and others applied by scientist
individually
Results Publication: journal articles and alike;
facilities often require the visitor scientist to report back
on any publications derived from the experiments.

This generic lifecycle is illustrated by Figure 1.

Publication
Data analysis

Data storage

Figure 1. Facilities research lifecycle

2.3 Data modelling effort so far

Facilities collect raw experimental data in a variety
of formats yet there is a movement towards unification
best represented by NeXuS standard and community
around it (www.nexusformat.org). There are of course
data checks and data replication services, as well as
some recent attempts to form and curate archival
packages according to OAIS reference model ([4]).

The aforementioned generic lifecycle gave birth to
the rich CSMD metadata model ([5], [6]) which is
implemented, with some modifications, in the popular
ICAT software platform ([7]).

Some facilities started assigning  persistent
identifiers to datasets ([8]) and there is a recent effort of
having persistent identifiers for other aspects of
facilities research such as instruments or experimental
techniques ([9]).

The promotion of the research idea through the
facilities lifecycle has inspired the concept of Research
Obijects for facilities science ([10]) that acquire more
and more detail whilst the investigation proceeds from
its conceptual stage through the experiment to the
research paper and associated artefacts.

An interesting recent development is the intention of
some facilities to start publishing the descriptions of the
approved research proposals (grants) — that are the
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“cores” to the future investigation entities — on the
national research portals, e.g. ISIS neutron and muon
source (www.isis.stfc.ac.uk) intends to publish the
descriptions of all approved proposals on the UK
common gateway to publicly funded research
(http://gtr.rcuk.ac.uk/). The internal representation
format for these entities is going to be CERIF (see under
www.eurocris.org) that is widely used in the European
grant information systems.

3 Research data in research discourse

3.1 The modes and purposes of sharing research data

The earlier mentioned NeXuS format, Research
Objects and persistent identifiers for data present three
different modes of sharing research data.

NeXuS file includes both data and data context
(metadata) and thus offers research result as a
“package” that can be interpreted by other researchers —
or the same research team in future — with the help of
format-compatible software. It is a responsibility of the
“package” creator to embed all essential information in
there; the boundaries of information context are very
well defined (it is literally one data file).

Research Objects suggest the enrichment of
information according to a specific model while the
intellectual entity moves through the research lifecycle;
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this implies that there is a “creator” to the model and the
“curator” of intellectual entity on each phase of
lifecycle; the boundaries of intellectual entity are more
flexible (it may be an aggregation of various
components) but are still well-defined.

The supply of nothing more but persistent identifiers
for data, perhaps associated with some moderate
contextual description (metadata), implies the paradigm
of “open world” where intellectual entities can be
deliberately constructed by various agents, hence there
are no clear (predefined) boundaries to the entities, and
virtually everyone can be considered a data “curator”.

Sharing data or information, however, is not the end
in itself and can be considered as a means to empower
research discourse, to supply some intellectual entities
into it. So quite often, when people speak of “research
data” they actually mean intellectual entities where data
may be just a component, or something associated with
a “quantum” of research discourse.

This can be illustrated by observations over DataCite
(www.datacite.org) — a platform that proclaimed goal is
supplying data with dereferencaeble persistent
identifiers (well-formed DOIs). The data centres who
actually use DataCite in fact tend to assign DOIs not to
datasets but to “quantums” of research discourse, e.g. to
doctoral theses (that may of course contain some data
but is not the data per se). In case of facilities science,
we observe that DataCite DOIs are in fact
dereferenceable to the landing Web pages that contain
descriptions of investigations which are, as we
explained it earlier, the series of experiments performed
with a certain research goal on the assigned instrument
within a dedicated timeslot.

So when a researcher cites “data” via DataCite DOI,
she in fact quite often cites an intellectual entity — which
can be a paper or something else, e.g. event (such as an
earthquake) in geophysics, or investigation in the case
of facilities science. ! This attitude towards “data” DOIs
assignment is only natural as what researchers tend to
cite may not be “data” per se but certain identifiable
elements of research discourse.

3.2 The place of investigation and the place of data in
facilities research discourse

Investigation as an intellectual entity bears some
features that are common with traditional research
paper. Indeed, an investigation proposal is peer-
reviewed; investigation can be cited from papers by the
well-formed DOI and from other investigations, too, as
when a researcher submits proposal, she refers to the
relevant past publications and past investigations.?

! Examples of dereferenceable “data” DOIs that in fact
resolve in investigation or research paper descriptions:
http://dx.doi.org/10.5286/1S1S.E.24066298
http://dx.doi.org/10.5167/UZH-27029

2 Looking into the ICAT database for ISIS facility indicates
the existence of investigation “chains” when the next
investigation refers to the previous one, with as many as four
investigations in a row undertaken in the last 10 years.

The Figure 2 illustrates provenance relations
between investigations and research papers that are a
foundation for appropriate “citations”.

P:'ast ! Next
Investigations Investigations
g T
Current
Past Papers Investigation Next Papers
— -7 ™ =

Figure 2. Research provenance chain

Similarities between investigation and research
paper as intellectual entities are summarized in the
Table 1.

Table 1. Common features of investigations and
research papers.

Is an intellectual Yes Yes

entity

Is a subject of peer Yes Yes

review (via proposal
approval)

Can cite all Yes Yes

significant

intellectual entities
of research discourse

Citation chains exist Yes Yes
(steps of discourse

observed

Universal identifiers Yes Yes
available

Looking into what intellectual entities can refer to
what other intellectual entities (with the inclusion of
datasets and software — which may or may not bear a
clear identity) suggests the asymmetry in the direction
of references so that e.g. a research paper can cite a
dataset but not vice versa:

Table 2. Cross-references of intellectual entities

Paper Yes Yes Yes Yes
Investigation Yes Yes Yes Yes
Dataset No Yes Yes Yes (e.g.
simulation)
Software Yes (e.g. No Yes Yes
to paper
about
algorithm)
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In fact, research discourse in facilities science splits
into the two distinctive layers that can be called “research
per se” and “data management”; this is illustrated by
Figure 3.

Resaarch discourse
d A F5e
Publication [ Investigation pe
N 7
rd Data management
_. discourse
L)

Figure 3. Directions of typical references and two
layers of research discourse

The two layers only loosely interact with each other
and the bottom one can be considered a service layer in
support of the top one, despite recent attempts to
promote a view that information departments can play a
role of data curation units, hence expanding their remit
from the mere support of information technology to
catering for richer tastes of researchers interested in
semantic representation of information and in its
sensible reuse ([11]).

3.3 Problems, challenges and opportunities

The above analysis contributes to modelling of
research discourse in facilities science with the
suggestion that data and software should play a modest
(supportive) role compared to research papers and well-
defined investigations. Different information models
that can be applied to the same facilities research
discourse. One of them is the model based on Research
Obijects ([10]) that suggest the “enrichment” of the core
Investigation entity while it moves down the facilities
research lifecycle illustrated by Figure 1 — turning into a
rich aggregation of data, data context (metadata), and
software. Another view is seeing research discourse as
“grid” composed of provenance chains similar to that in
Figure 2; the Research Activity model ([12]) offers a
basic semantic means to support this view.

Irrespective of what of the two models we adhere to,
they are likely to use the same techniques, e.g. for
matching research papers with investigations.

One problem here is that, despite it is a requirement of
facilities to submit the “input” to the investigation proposal
and then the “output” of it in terms of research papers that
led to the idea of the experiment, or have been resulted
from it — there is no good curation of these bibliographic
records, or a clear requirement for their format. On the
other hand, when the institutional library eventually and
independently collects the facility output in the form of
research papers, they do it in a systematic way with good
coverage and according to the best cataloguing practice but
there is no record of the investigation that the paper has
been resulted from as there is no requirement to capture it
in the bibliographic record, also the investigation is often
mentioned only implicitly in the paper. So if we want more
context for the research papers and for the investigations,
there is a task of matching bibliographic records coming
from facilities User Office (the unit that looks after
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investigations lifecycle) and those in the institutional
library catalogues.

To estimate the viability of automated techniques,
we tried to match the bibliographic records for the
papers that were the “input” to the investigations
performed on ARGUS muon spectrometer.® We
managed to visually identify the small number of the
well-formed bibliographic records in the institutional
repository that for sure match the corresponding poorly-
formed ARGUS bibliographic records. We then applied
different modifications to the ARGUS records in
combination with measuring the Levenstein distance
([13]) between them and those in the library catalogue.

The first experiments suggest that bibliographic
records from two systems: ePubs which is the
institutional papers repository and ISIS ICAT which is
the data catalogue supported by ISIS neutron and muon
facility, can be successfully matched if we measure
Levenstein distance between modified bibliographic
records. A particular pretty simple technique could be
the extraction and normalization of the numeric
components from the bibliographic record (volume,
pages and year), measuring distances between such
normalized extracts — in effect, between two strings
with only numbers in them — then playing with the
threshold (the particular Levenstein distance) that
allows to distinguish between matches and non-
matches. This technique was tried out via bespoke Java
software module and is illustrated by Table 3.

The technique tuning, including the measurements
of precision and recall, should be done with the larger
numbers of bibliographic records; there is about a
thousand records in ICAT data catalogue that have
bibliographic components — candidates for matching
them with bibliographic records in ePubs papers
repository. Yet it has to be understood that mere
matching bibliographic records is just the first step in
what we aspire to: a reasonably automated technique for
linking investigations to research papers in situations
where there are no bibliographic records catalogued for
investigations, only investigations textual descriptions
and other metadata.

There are more than ten thousand papers in ePubs
repository that are marked up by the librarians as having
relation to ISIS neutron and muon facility with no
indication which investigation (series of experiments) or
instrumental work they actually relate to. For the majority
of these papers, there are no corresponding bibliographic
records in the facility investigations catalogue; hence
other techniques are required to match the papers to
investigations. We consider decomposition of, on one
hand, the bibliographic records from ePubs institutional
repository and, on the other hand, the investigation
descriptions from the ISIS investigations database into
the corresponding elements, then looking into distances
between elements with the further aggregation of them
into sensible metrics. The analysis of bibliographic
records and investigation descriptions suggests the
following elements as the candidates for mutual mapping:

3 http://www.isis.stfc.ac.uk/instruments/argus/argus6461.htmil


http://www.isis.stfc.ac.uk/instruments/argus/argus6461.html

Table3. Matching bibliographic records in ICAT data
catalogue and ePubs papers repository (ARGUS case)

Levenstein
distance
Levenstein | Levenstein | between
distance distance | “numeric”
Re:fi g:ce reizgezsce bfat\{veen fu_II betwee'n parts with the
bibliographic| “numeric” year
references parts normalized
and the last
page removed
Pratt et al, Phys. [Phys Rev
Rev. Lett. 96, Lett 96 17 0 0
247203 (2006) [247203
(2006)
Lancaster etal, |Phys Rev
Phys. Rev B73, B 73
020410(R) 020410 24 ! !
(2005) (2006)
Blundell and J Phys
Pratt, J. Phys.:  |Condens
Condens. Matter |Matter 16
16, R771 (2004) |R771- 30 3 0
R828
(2004)
M.T.F.Telling |J Phys
and Condens
S.H.Kilcoyne, |Matter 19
Electron transfer (2 026221
in dextran, J. (2007) 81 6 6
Phys.: Condens.
Matter 19 No 2
(17 January
2007)
J Tomkinson and|Phys
M.T.F Telling, |Chem
Ammonium ions |[Chem
in alkali metal  |Phys 8
halide crystals: |4434- 113 12 5
Tunnelling and 4440
spin relaxation, [(2006)
PCCP 2006 8 38
4434

The mentioned massive of records in the ISIS ICAT
data catalogue (about a thousand of them) — for which the
association with ePubs papers catalogue can be established
via the earlier outlined bibliographic records matching
technique — can be used for the validation of automated
matching between investigation metadata records and
(more than ten thousand) bibliographic records for all I1SIS
instruments. Then validation by the researchers themselves
will be required, as well as some technical means in
support of that validation — such as online polls.

-

Instruments to investigations
mapping
Researchers’ names

Bibliographic records

“ISIS” tag and instruments /
departments tags

Authors

Publication title Investigation title
Authors’ organizations Researchers’ organizations
Publication date Investigation period
Abstract Investigation description
Keywords, e.g. PACS indices ICAT keywords

Figure 4. Mapping research papers bibliography to
investigations metadata
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Another opportunity for the validation of the
investigations-to-publications matching technique will
be looking into descriptions of research proposals
(grants) in the research information portals. For ISIS
facility, it will be Gateway to Research portal
(http://gtr.rcuk.ac.uk/) that is about to start collecting
investigation proposals in a systematic manner so that
sometime after the investigations are over, they will be
supplemented by the submission of research papers
resulted from them. It will be possible then to use the
newer investigations accompanied by papers resulted
from them (as submitted by the researchers themselves)
for the calibration of the automated matching technique
that can be applied to the large corpus of past
investigations and research papers.

Validated via two independent sources of
bibliography: ePubs institutional repository and
(forthcoming) records in the Gateway to Research
portal, the automated matching technique may become
a useful tool for research contextualization and for
enrichment of the existing records in publications and
data catalogues.

Apart from matching research papers with
investigations, an interesting theme for further research
could be looking into the cases of “indirect citations”
when (see Figure 2) one research paper does not directly
cite another one but there is an identifiable connection
from one to another through the intermediary
investigation; or the similar consideration from the
investigations  network  perspective  where one
investigation does not explicitly refer to another but
they are in fact connected through the intermediary
research paper(s). Discovering these sorts of “indirect
citations” may contribute to the development of
alternative metrics for measuring research output, in
addition to traditional paper citation metrics.

4 Conclusion

Our analysis indicates that Investigation in facilities
science is an intellectual entity that has a clear identity,
is involved in structured information exchange and
bears some essential features similar to traditional
research papers. There are various opportunities for the
information modelling and for the formation of links
between investigations and other intellectual entities,
namely research papers that can be either an input to the
investigation, or an outcome of it.

This study can be considered an analysis and a
roadmap that precede the scalable experiments on the
information contextualization in the domain of facilities
science. It is also a call for information practitioners to
share their views on the research information
contextualization and on the role of various intellectual
entities in their research domains, as the popular notion
of “data” and its widely accepted importance may
sometimes misrepresent the actual content of research
discourse where other domain-specific intellectual
entities could be more appropriate for sensible
information management and for measuring research
output.


http://gtr.rcuk.ac.uk/
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IIpo0JieMbl KayecTBA NMpeacTABIEHUS
U3MEPUTEJbHBIX TaHHBIX B HAYYHBIX €-My0JUKAIUAX

© B.B. Exena
Cotpynanuecteo KOMITAC
WHCTUTYT QU3KUKY BHICOKUX SHEPTUI
[IpoTBHUHO
ezhela@ihep.ru

AHHOTAIUA

O0ocHOBaHa HEOOXOAUMOCTh M BO3MOYKHOCTD

HN3MCHEHUS CTPYKTYPBI HaY4HBIX e-
myOnuKanumit u poreyp
npeanyOoIMKannOHHOTO peLeH3UPOBaHUs
U3MEPUTEJIHOTO  YHCIOBOTO  MaTepuala,
IIPEICTaBISAEMOTO K myOIMKaIuy.

Hcnonb3oBaHue yCTapeBHIMX —M3AATEIBCKUX
CTaHAAPTOB IO MPEACTABICHUI0 MHOTOMEPHBIX
U3MEPUTENBbHBIX JaHHBIX B BBIYUCIUTENBHOMN
cpele MPHUBOAUT K TIOpYE TOPOTOCTOSIINX
M3MEPHUTENBHBIX JTaHHBIX. HemocTaTodHOCTH
COOCTBEHHBIX TPO(PECCHOHATBHBIX  IIEHTPOB
CHUCTEMATH3allMd W OLEHKH KPUTHYCCKHUX
JaHHBIX W 3HaHu B Poccum BBIHYXKIaeT
HallluX  JOBEPUYHMBBIX CIIEI[MAJIUCTOB u
METPOJIOTOB  HCMOJIb30BaTh  HEKOPPEKTHBIE
«OIICHEHHBIE» e-JIaHHbIE, 3a4aCTyI0
MOJIEPXKAHHBIE W/ PEKOMEH/IOBAHHbBIC
ABTOPUTETHBIMU MEXIYHapOIHBIMU
opraHuzanusMu. Takue JaHHbIE HE JIOJDKHBI
HCIIOJIB30BATHCS B MOJICpHU3AIIH
Metpomormt B~ P®  6Ge3  KeCTKOro
KPUTHYECKOTO aHaJM3a W CEPTUPHUKAINN, KaK
3TO TIPEIIICHIBACTCS MOCJIETHUMU
KOHIICTIIHSAMH ~ Pa3BHTHUS  METPOJOTHYECKON
cuCTeMEI PO,

B JOKJIaJ€ TaKXKeE O6CY)KZ[aK)TC$I BO3MOXXHBIC

NyTH BBIXOJA U3 3TOH HapagoKCcalbHOMN
CUTYAIIHU:

(i) OOwenpuusras B HayKe CHCTeMa
obOecrieueHus KaJecTBa My OTUKYEMBIX
MHOTOMEPHBIX HU3MEPUTEITEHBIX JTAHHBIX
JNOJDKHA OBITH  JIOTIONHEHa TPeOOBaHUAMHU
0053aTENBHOTO «YUCIIOBOTO PEICH3UPOBAHUS»
MaTepHana,

(if) TIpu wcnonp30BaHUM 3aWMCTBOBAHHBIX -
JIAHHBIX BXOMHOW KOHTPOJNb HX KauecTBa
o0s13aTeNeH,;

Tpyabl 16-ii Bcepoccuiickoii HayuyHoli KoHdepeHIHH
«JIeKTPOHHBIE OUOJIMOTEKH: NMepPCHeKTUBHbIE MeTOABI U
TeXHOJIOTHH, JIEKTPOHHbIe KoJuieknum» — RCDL-2014,
Jy6na, Poccus, 13-16 okrsadps 2014 r.
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(iif) Metpomorudeckas cuctema P® pomkHa
OBITH JOTIOJHEHA CHCTEMOM LEHTPOB MOBEPKU
e-maHHbIX. Jus  TrO0BIX  3aMMCTBOBAHHBIX
JaHHBIX, HCTIONB3yeMbiX B Hayke, Texuonoruu
u B O6paszosanun (HTO) P®, ceprudukanust
o0s13aTenbHa.

(iv) B ymumBepcurerax P® HeoOXoammo
CO3/aHHe JIabOpaToOpHil CHCTEMATU3AlUH U

aHaIMu3a JTAaHHBIX o TeMaTHKaM
YHHUBEPCUTETOB, U CBOEBPEMEHHOTO
MIPOU3BOJCTBA  AKTYaJbHOIO KOHCTaHTHOTO

obecrieuennss HTO B P® mnox nHamgsopom
THMLJ(I'CCCL).

Ha  HECKOJBKHMX  THIHMYHBIX  MPUMEpax
nyOnMKanuii Beaymux 3apyOeKHbIX LEHTPOB
CHCTEMATU3ALUN H OLICHKH
IKCIICPUMCHTAIBHBIX TAHHBIX U UX OTPAXKCHHUS
B pOCCUHCKOI METpPOJIOTUM  TOKa3aHbl
CUTYAIIUH, IIOPOIUBIIHE ITH TPEATIOKCHHUS.

Paboma  ewvinonnena  npu  Qurancooi
noooepoicxke PODU, epanm 14-07-000950.
Asemop 6nacodapen unenam compyoHuuecmed
KOMIIAC, yuacmuuxam cemunapa HDBI,
cemunapa Kageopwvr obweiti usuxu MOTHU,
compyonukam kagpeopvt @TH OUBT MPTHU u
yuacmuuxam xougepenyuii CPT 3a nonesnvie
obcyocoenuss  3ampoHymulx 8 0oKaaoe
npobnem. Ocobas brazooapHocmy
opeanusamopam  CPT 803MOHCHOC
NpueiedeHuss  GHUMAHUsL — CMYOeHmo8 U
MONOObIX  CHEYUATUCMO8 K  006cyicoaemvim
npobnemam.

3a

1 BBenenue

C mepexonom NIEKTPOHHBIM ~ TEKCTaM U
THIIEPTEKCTaM B 0000111IeCTBICHUT HAYYHBIX
pe3yIbTaToOB IOSIBUIACH BO3MOXKHOCTH HM30aBUTHCS OT
n3aaTCIIbCKUX OFpaHI/l‘leHI/Iﬁ Ha MpeaACTaBJICHUC
U3MEPUTCIIBHBIX  JTaHHBIX B 6yMa)KHI)IX Hay4YHBIX
nyOnukanusax. bojee TOro, TpPaaWIMOHHBIA CIOCOO
rapaHTHd KavyecTBa KBaM(pUKaMOHHOE
peLEeH3NpOBaHHE MaTEepPHAIOB, TNPEICTABIEHHBIX K
01Ty OJINKOBAaHUIO, TAK)KE MOXKET CTaTh OoJiee IIIyOOKHM.
[MosiBnsieTcss  BO3MOXKHOCTh ~ ONIEPATHBHOM — MOBEPKH
KOPPEKTHOCTH NPEICTaBICHUS YUCICHHOIO MaTepuaia

K



(numerical peer review). Hampmmep, aMepHKaHCKOE
(huzngeckoe OOMIECTBO TONUIO IO TMYTH pa3AeICHUs
nyOIMKalNKE Ha OIMKCATEIbHYIO YacTh (TPaIuIHOHHYIO
B OyMaXKHOM TEXHOJOTHH) U (akTOrpadUueCKyrO 4acTh,

B KOTOpOM YHCJICHHBIA MAaTepuai, COCTAaBJISIOIIUN
pesynbTaT MCCIENOBaHUs, TPEACTaBIEH B  BUJE,
ynoOHOM  JuIsi  JalbHEWIIero  HCHOJNb30BaHUS B

BBIYHCIHTEIBHBIX cpeaax [1].

MHorue KpyIHbIe HCClIeIoBaTeIbCKHE 1abopaTopHn
CO31a10T COOCTBEHHBIE J1a0OpaTOPHbIE XPaHUIMILIA BeO-
JOCTYIHBIX YHCJIOBBIX AAHHBIX IO TUIICPCCBUIKAM W3
TCKCTOB OIIMCATCIbHBIX CTaTeI‘/II, OHy6ﬂl/IKOBaHHle B
KypHasax. OJIHaKO CTPYKTYpBl JaHHBIX M CTaHIapThI
NIPE/ICTAaBIICHUSI W3MEPUTENBHBIX JaHHBIX BCE elle
ocTalTCs NpekHUMH (C(HOPMHUPOBAHHBIMU B YCIOBHSX
OyMa)KHOTO OOMEHA HAYYHBIMHU PE3YIbTATAMH).

[naneTapHas METPOJIOTHS CHJIBHO 3ala3fblBacT C
0000IIICHHEM  TPEAJIOKCHUN  UCCIeNoBaTeiIe Mo
MOJICPHU3AIMA  PYKOBOJCTB o YHCIIEHHOMY
BBIPOKCHUIO  PE3yJbTaTOB  u3MepeHuit  (0coOeHHO
MHOTOMEpHBIX) M €  pa3paboTKO#  CTaHAapTOB
YHCIIOBOTO TIPEJICTABICHUS PE3yJIbTaTOB HM3MEPECHHIA,
HaOJFOICHAH M OLICHOK B BHIUMCITUTENHHOM Cpe/ie.

OTo 3ama3fblBaHHE MPHUBOAUT K BO3HUKHOBEHHIO
Hay4HBIX cTaTeii-pe0ycoB B OONBIIMHCTBE OBICTPO
pasBHBalOIIMXCs ~ oOnacTel  €CTEeCTBO3HAHUS, K
OOIMPHOH CHHOHMMHMH B METAIaHHBIX IS OIHCAHUS
W3MEPHUTENBHBIX JAaHHBIX M JaXe K HEKOPPEKTHBIM
YHCIICHHBIM JaHHBIM (YaCTHYHO W3-3a CICHOBAHUS
JABHO YCTapEBIINM CTaHIAPTaM).

Bce  Oompmie  skcmeproB, — paborarommx  c
W3MEPHUTENBHBIME  JaHHBIMH, O0OpaIialoT BHUMAaHUE
Hay4yHOro coofIiecTBa Ha TNPOOJIEeMBl  KadecTBa

YHCICHHBIX €-3HAHUU B HAYYHBIX KOMMYyHHKaiusx [6,
11, 12, 13, 14, 15] u HeOOXOAUMOCTH pETYJSAPHON
CHCTEMAaTH3alH BO3HUKAIONIMX YTOYHEHHBIX NaHHBIX,
HOACTPOMKHM CTaHIAPTOB M HX CHHXPOHH3ALUH CO
CTaHIapTaMH U3 CMEXHBIX obmacreii. Hambomee
BBIITYKJIO 3Ta 038.60‘-ICHHOCTI) BbIpa)X€Ha B He[[aBHCﬁ
COBMECTHOM paboTe 3Be3qHbIX acTpoHomoB u UT-
skcmepToB [16].

OmHOIM W3 OCTPBIX MPOOJIEM HAYyYHO-TEXHHYECKOTO
coobmiecTBa ABNSETCA MpoOiieMa JOCTyHa K HOBBIM
HU3MEPUTCIIbHBIM )41 Ha6ﬂlOJIaTeJ'H:-HbIM JaHHBbIM,
J00ObIBaGMBIM YUEHBIMH W HH)XKEHepamu. B mocnennee
JECSITUICTAE OKCICPTHI TMPHU3BIBAIOT K IMEPECTPOIKE
MPaKTUKA OOMECHAa  JOPOTOCTOSIIUMH  HAYYHBIMH
JAHHBIMH ¥ UX COXPAHCHUS VIS TPSTYIIUX TOKOJICHHIA.
OpHaKo YCWIHS B OCHOBHOM HAIPaBJICHBI Ha TIPOOIEMEI
CTaHJAPTU3AIMU  OMKCATENbHONH CTOPOHBI HAOOPOB
W3MEPHUTENbHBIX JIaHHBIX. VHTEHCHUBHO 0OOCYXIaeTcs
CTaHIapTH3AMHs METANTAHHEIX («0(OpPMIIEHHE YITAKOBOK
JAaHHBIX») W METOJOB oOOecredeHruss YIOOHOTO |
OMEPaTHBHOIO JIOCTyNa K JAHHBIM JJIi COBMECTHOT'O
WCIIONIb30BaHKs PA3HOPOIHBIX JIAHHBIX B HAYKOEMKHX
MIPUIOKEHUSX.

HcuepnbiBaronuii 0630p COBPEMEHHOTO COCTOSHHSA
uaell W TpeIVIOKEHUH 10 COXPAaHEHHIO HayYHBIX
W3MEPHUTENBHBIX W HAOMIOJAaTeNbHBIX  JAHHBIX
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npezctaBieH B HepaBHeM ngokymente KOJIATA [18],
IUTATa CIEIyeT:

“..Based on a review of emerging practices and
analysis of existing literature on citation practices, we
(WG: www.codata.org, www.icsti.org, www.icsu.org)
have identifie the following set of ““first principles” for
data citation:

1. Status of Data: Data citations should be accorded
the same importance in the scholarly record as the
citation of other objects.

2. Attribution: Citations should facilitate giving
scholarly credit and legal attribution to all parties
responsible for those data.

3. Persistence: Citations should be as durable as the
cited objects.

4. Access: Citations should facilitate access both to the
data themselves and to such associated metadata and
documentation as are necessary for both humans and
machines to make informed use of the referenced data.

5. Discovery: Citations should support the discovery of
data and their documentation.

6. Provenance: Citations should
establishment of provenance of data.

7. Granularity: Citations should support the finest-
grained description necessary to identify the data.

8. Verifiability: Citations should contain information
sufficient to identify the data unambiguously.

9. Metadata Standards: Citations should employ widely
accepted metadata standards.

10. Flexibility: Citation methods should be sufficiently
flexible to accommodate the variant practices among
communities but should not communities...”.

facilitate  the

Z[aﬂee JOKJIaa OpraHUu30BaH MO IIOJApa3AciaaM:

2. ITpo6ieMbI
PeKOMeHIATeJbHOH MeTPOJIOr Ml

Me:KIYHAPOJHOM

(nmm mouemy moxymenthl UCO — mpomykThl paboueit
rpymmsl WG1(JCGM) 1ioka He MOTYT CITY>KHTH OCHOBOM
Ul pa3pabOTKM WM TapMOHHU3ALMHM  POCCHUHCKUX
CTaH[IapTOB).

3. IIpodemsbl OLlEHKHU DyHIaAMEHTATbHBIX
Du3HYECKHX Kouncranr (PDK). Hcropus,
COBPEMEHHOE COCTOSHHE, HEOOXOIUMOCTh PETYISPHOI
1 HE3aBUCHMOMH, HO CUHXpOHHOM mnepeoueHkun OOK B
TECHOM COTPYAHHYECTBE (PU3UKOB-CHCTeMaTHKoB, 1T-
SKCIEPTOB W MeTpojoroB Poccuu ¢ (pusukamu-
cuctematukamu 1 metrposioramu CIIA, EC, Snonuu u
Kuras B coriacoBaHuM HOBBIX BEpCUU MEPEOIEHOK
DOOK.

4. Ilpenjio:keHue MO peaJu3aluHu KOHUEMIUH
pa3BUTHA MeTpoJiornyeckoii cucrembl P® Co3nanue
B yHuBepcurerax Poccum [EHTpPOB JaHHBIX U
naboparopuil  CHCTEeMaTH3allMM  JIAHHBIX M HX
KPUTHUYECKOMY aHAJIU3y MO TeMaTHKaM YHHUBEPCUTETOB,
NPOM3BOJICTBY W  CBOECBPEMEHHOW  CepTU(HKALUH
COBPEMECHHOT0  KOHCTaHTHOro obecmneuenns HTO
Poccum B coTpyaHMuecTBaXx C IEHTPAaMH JaHHBIX
I'CCCJ] P® u c 3apyOexHBIMHU LIEHTPAMH JaHHBIX.


http://www.codata.org/
http://www.icsti.org/
http://www.icsu.org/

B noknane obpamaercs BHUMaHHE YKCIEPTOB Ha HE
MEHEee BaXKHYIO NpoGJeMy obGecmeueHHMs] KadyecTBa
YUCJIEHHOT0 COJepP:KaHUS HA00POB H3MEPHUTENIbHBIX
JAQHHBIX, TIOTOMY 9YTO HHKOMY HE HYKHBI XOpOIIIO
OpraHU30BaHHbBIC " JIETKOTOCTYTHBIE, HO
HEJIOCTOBEPHBIC H3MEPHUTEIbHBIC (OIICHCHHBIC) TAHHbIE.

Jns  TOMHOTHI  TNpPEACTAaBICHUS TEM  JOKJIajga
NIpUBEAEM BBIIEPKKY H3 mnocienHed «KoHuenuuu
pasBUTUSL HAIMOHAILHONW CHCTEMBI CTaHAAPTU3ALNU
Poccwuiickoit ®Deneparuu Ha nepuox mo 2020 roma»
[17], umrara cnenyer:

«...3. Pazpabomka HayuOHAbHBIX CMAHOAPMOE
6 NPUOPUMENHBIX OMPACAX IKOHOMUKU

Paspabomrxa  nayuonanenvix — cmandapmos 6
NPUOPUMEMHBIX  OMPACHAX — IKOHOMUKU — OO0JICHA
oCyuleCmenamocs ~ HA  OCHOBe  OOWenpUHSIMbIX

MENHCOYHAPOOHBIX NPUHYUNOE CIAHOAPMUAYUU.
Ipu smom Heobxo00umo obecnewums:

edcecoonoe obnosnenue om 10 npoyenmos oo 15
npoyenmog  ounoa  cmaHoapmos 8  CeKmopax
IKOHOMUKIU C 8bICOKUM NOTNEHYUATOM PA3GUINUS;

capmMoOHU3ayuio  HaAyuoOHAJbHbIX cmam)apmos

MEAHCOYHAPOOHBIMU CIAHOAPMAMUL,

c

COKpawjerue CpoKo8 paspabomku u O0OHOIEeHUs
HAYUOHANbHBIX CIMAHOAPMO8, 8 MOM HUCTEe UCXO00s U3
obsizamenvems, npunameix Poccutickou ®Dedepayueti
npu  ecmymienuu 60  Bcemupuyilo  mopeogyio
opeanuzayuio;

CO30aHue Mexamusma MNOCMOSHHOZ0 O0OHOGIEHUs
HAYUOHAIbHLIX ~CMAHOAPMOo8 Ha 6aze Nnepedosvlx
MEJCOYHAPOOHBIX U PECUOHANbHLIX — CIMAHOAPmMOo8,
obecneuenue paspabomKu HAYUOHANbHBIX CIMAHOAPIOR
Ha 6aze npoexmos MencOyHapoOHvlx cmandapmos (0o
UX OKOHUAMENbHO20 NPUHAMULL) C Y4emom mpehoeanull
3axoHooamenvcmea Poccutickoii @edepayuu,

paspabomky OOKYMEHmO8 NO CMAHOApmMu3ayul 6
yenax coOnoOeHus: mpebosanull, He OMHOCAUUXCH K
MEXHUYECKOMY De2yIUPOSAHUIO, U UX 2APMOHUZAYUIO C
AHANOSUMHBIMU  MPEOOGAHUSIMU,  YCIMAHOGICHHBIMU 8
2ocydapcmeax — uienax Tamooicennozo coioza u
Eeponeiickoeo  corwsa, ¢ yuemom  mpebosaHuu
3axoHooamenvcmea Poccuiickoii @edepayuu; ...».

Mbl  mOKa3bIBaeM, UYTO OTHECEHHE HEKOTOPBIX
MEXIYHAPOIHBIX CTAHAAPTOB K Pa3psly «IePeOBBIX»
W «TapMOHHU3ALMSA» HAIMOHAIBHBIX CTaHAAPTOB C
MEXAYHAapOJHBIMUA CTaHAApTaMH MOXET OKa3aTbCs
HEMoIbeMHOU (B pa3yMHOe BpeMsi) 3aqaueii. OCHOBHas

NpUYMHa  —  OTCYTCTBHE  HEKOTOPHIX  BHJIOB
JeATeIBbHOCTH B HaIIuX METPOJIOTUYECKUX
opramzamusx ®  cuyxbax. bes  crmenmanucros,
paboTaroImmx B obnacTsix CONPSDKCHUS
(byHIaMEeHTAIBHON HaYKH, UHPOPMATHKU u

METPOJIOTHH, HEBO3MOKHO CBOEBPEMEHHOE BOCTIPHATHE
U OCBOCHME HOBBIX HAIlpaBJICHUN B IUIAHETApHOU
METPOJIOTHH.
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2 IIpo6sieMbl MeKIyHAPOTHOI
PEKOMEHIATeIbHOM MEeTPOJIOT U1

[lepBBIii TOKYMEHT MEXIYHAPOAHON OpraHU3aLu1
KOJIATA, MIPU3BIBAIOIIN I K 00BEANHEHNTO
HAlIMOHAJIbHBIX YCHITHA B CTaHIapTU3AIIH
W3MEPUTENBHBIX JAaHHBIX M WX COXpPAaHEHHIO Ha
MAaIlIMHHBIX HOCHTEISAX MOosiBUiICS B KoHie 1973 roma
[2]. B 1977 romy k 3TOMy MpU3BIBY MPHCOSTUHUIACH
Mexaynapoauas [lamata Mep u Becor (CIPM) wu
Havaira pabory 1o (OPMUPOBAHHIO TEXHUYECKOTO
KOMHTETa MW pabodymx Tpymn s pa3pabOTKH
PEKOMEHAATENBHBIX JOKYMEHTOB TI0 (OpMaH3aiuu
nnen «Enuncrea U3mepenuii».

K 1995 roay mpuseie KOJIATA dacTuuHO
peanuszoBaics B jgokymente 1SO: Guide to the
Expression of Uncertainty in Measurement (GUM-
1995) ¢ BecbMa OrpaHUUYCHHOI 00NTACTHIO MIPHUIIOKCHHS.
JIOKyMEHT TPUMEHHM TOJBKO K H3MEPCHHSM OJHOU
BEIMYMHBI. B cinyyae KOCBEHHBIX W3MEPEHUH OJHOU
BEJIMYMHBI, 3aBHUCANICH OT HECKONBKUX CIyYalHBIX
BEJIMYMH, OIICHKH KOTOPBIX MOJTYYCHBI B CTATUCTHYECKHI
HE3aBHCUMBIX M3MepeHHsx, pekomenaanuu GUM-1995
MPUMEHNMBl TOJBKO B CIydasX, KOrJa IOMYCTHUM
JUHEWHBIH 3aKOH IiepeHoca HeompeaeneHHocTed. K
COXKQJICHUIO,  TIOCIEe  «KOCMETHYECKOW»  IMpPaBKH
pykoBoactBa GUM-1995 u ero mepensnanust B 2008
roxy, obmacte mpumenumoctd GUM-2008, ocramacek
npexkHed. I  KOCBEHHBIX H3MEpPEHUH  BEJTUYMH-
(yHKIMHA, HETMHEHHO 3aBUCAIIAX OT CIIyY4alHBIX
BEIMYMH-apTYMEHTOB,  pekomeHmanmu  GUM-2008
HEKOPPEKTHBl, W WX HE CIEAyeT HCIOIb30BaTh Kak
OCHOBY JJIs COBEPIICHCTBOBAaHHS CTaHIApTOB. boiee
JeTambHAass KPUTHKA HEKOTOPBIX  «BPETOHOCHBIX»
nonoxennit GUM-2008 npusenena B padore [6].

HecMoTpst Ha 3TH OrpaHMYCHHS W HEKOTOpBIC
HeJopaOOTKY, MPONYKTHBHAS HAes O HEOOXOAUMOCTH
IUVIAHETApPHOTO  eIMHCTBA HM3MEpeHHHd Obuila  cpasy
BOCIIPHHSTa MHOTUMH METPOJIOTHYECKUMH CHCTEMaMH
B pasHbiXx crpanax. Jlokymenr GUM-1995/2008 cran
PEKOMEHIATENBHBIM PYKOBOJICTBOM K (DOPMHPOBAHUIO
HaLOHAJIBHBIX CTAHAAPTOB M BO MHOTOM CHOCOOCTBYET
CTaHOBIICHHUIO IJIAHETAPHOTO EANHCTBA M3MEpeHHi (CM.
Hampumep mokymenter: [7, 8, 9, 10]. K coxanenuto,
pOCCHIiCKHE METPOJOTHA HE 3aMETHIIH YKa3aHHbIX
HEKOPPEKTHOCTEHl U SIBHO HEJEMbIX PEKOMEHIALUI TPH
nepeBoie pykoBoactea GUM Ha pycckuil s3bIk.

ComnpoBoxIeHHEM | JalbHEHIIeH pa3paboTKoi

KOHLIENTYaJIbHOTO 6azuca uaeu «EeIMHCTBA
M3MEpEeHui»,  NPUMEHMMOro s OOJBIIMHCTBA
W3MEPHUTENBHBIX ~ CUTyauui, 3aHuMaercs pabouas

rpynmna oObeIMHEHHOTO KoMHTeTa 1o passutuio GUM
-WG1 of Joint Committee for Guides on Metrology
(JCGM) [19]. Vike paspabGoTaHBI TIepBbIE TPHIIOKECHHS
k GUM s pacmupeHus: 00JIaCTH NPUMEHUMOCTH
GUM: GUM-S1 [4] u GUM-S2 [5]. Ilombitkm
UCIIONIb30BaTh MX B peajbHBIX 33ja4ax I0Ka3aju
HEOOXOAUMOCTh TMEpPecMOTpa M30PaHHOTO TMOAXO0Ja K
dopManuzaMn HICH «EAUHCTBA H3MEPEHUI» H yiKe
MOSIBUIIOCH COOTBETCTBYIONIEE OPHIINATIBHOE 3asBICHUE
paboueii rpymmst [20].



Pabouas rpymma WG1 — 3T0 MHTEepHAIMOHANBHBINA
KOJUIeKTHB, oOpa3zoBanHblii B 1997 romy s
MPOJOJIKUTEIbHOU COBMECTHOM paboTEI. K
COXaJICHUIO, B OTOM paboyell rpymmne He paboTaii U He
paboTaroT AKCIEPTH U3 METPOJIOTHYECKOr0 COOOIIECTBA
P®. A »sta rpynma pa3pabaThIBaeT M CONPOBOXAAET
PYKOBOACTBa, (OKYCHPYIOIIUE YCWINS COOOIIECTB,
paboTaromMx B CO3WAAQHMM W HCIOJIB30BaHUHU
M3MEPHUTENBHBIX JaHHBIX, Ha TMPOOJIEMBI JOCTHKEHUS
TUIAHETapHOTO €ANHCTBA U3MEPEHHH.

VYuacTue poCCHHCKHX CIIEIMAINCTOB B PaboTe ATOM
IPYIIBl  HPEACTAaBISIETCS BECbMa aKTYAJIBHBIM IS
peanMzanuy Haled KOHLEMIUH METPOJIOTHYECKOTO
Pa3BUTHSL: «...00ecneyenue pazpadbomru HAYuOHAIbHbIX
cmanoapmos Ha 0aze NpoeKmos MenHCOYHAPOOHBIX
cmandapmos (00 ux OKOHYAMENbHO20 RPUHAMUSL) C
yuemom mpeboganuli 3akonodamenvcmea Poccuiickoii
Dedepayuu...».

Bomnomenue KOHIIETIIIUHI
MeTpoJioTHUecKo  cucremMsl P®D B peanbHO
paboTaroUIyl0 METPOJIOTHUECKYI0 CHCTEMY U ee
rapMOHu3alusg € «MUPOBOM Merposoruei», 1o-
BUANMOMY, BO3MOXHBI, HO TIIyTH peaIH3alH
KOHLEMIMK HE TOAKPEIJIEHbl COOTBETCTBYIOIINMHU
«JIOPO)KHBIMH KapTaMu» M TI0Ka OCTAIOTCS BEChMa
TymanHeiMu.  OJgHako, peajiu3anus KOHUENIMH
HEBO3MO’KHA 0e3 TeCHOro COTPYIHHYECTBA yYeHbIX-
cucrematukoB, UT-3xcnieproB u mMeTpoJioros P® ¢

pa3BUTHUA

3apy0e:KHBIMH 3KcNepTaMH B (popMHUpoBaHUU 0a3bl
pexoMeHnganui " CHHXPOHU3HPOBAHHBIX
JOKYMEHTOB Ha HANMOHAIBHBIX SI3BIKAX JUISI
NMOJACTPOHKH HALMOHAIBHBIX CTAHAAPTOB.

3 IIpo6aembl oneHKkn @yHAAMEHTATBHBIX
duznueckux Koncranr (PPK)

HcTopryeckn CIOXHUIOCH TakK, YTO “‘peryisapHas’
nepeoueHka OOK npoBoauTcs TOJBKO B LEHTPE
nauueix FCDC(NIST) [21] ¢ 1973 roma, moa Haa30poM
W TP YYaCTHH TPYIMIIEI MEXIYHAPOJHBIX SKCIEPTOB
“CODATA Task Group on Fundamental Constants”
[22], B xOTOpO# MPUHUMAIOT y4acTHE W POCCHHUCKHE
cnenuanuctsl 3 padoueit rpynnsl PHK KOJAATA npu

pe3uInyMe PAH o “@DyHaamMeHTaTbHBIM
(U3MYECKMM KOHCTaHTAM H CIUHHIAM H3MEpPEHUIA
¢muuecknx  Benmmuue”  [23].  C  pesynpTatamu
HECKOJIbKUX MOCIIEAHUX MOCJIEIOBATEIbHBIX
nepeoueHok @OOK u  uX KayecTBOM  MOXKHO
O3HAKOMHUTBCS TI0 OMyOJMKOBaHHBIM OTYETaM B

HAyYHBIX 0030PHBIX JKypHAaIaXx. JTH OTYETHl CBOGOIHO
noctymusl Ha caitre FCDC(NIST) (em. [26], [27], [28],
[29] u xomMMmenTapuu K HUM). 31€Ch AL IPUMEPa MBI
NPUBOAUM TaONWIly BBIOOPKHM KOHCTAaHT, IBE U3
kotopbix 6GazoBeie h u @(0) (kpymHbIE CHMBOJBI B
TabnuIE).

CODATA: 1986 (1987) | Symbol Unit Value(Uncertainty)-Scale Correlations

Elementary charge e C 1.602 177 33 (49) - 10—19 e h Me

Planck constant h Js 6.626 075 5 (40) - 10‘34 0.997

Electron mass me kg 9.109 389 7 (54) - 10 0.975 0.989

1/(Fine struct. const.) 1/a(0) 137.035 989 5 (61) —0.226 —0.154 —0.005
Takme >xe BBIOOpPKH ObpUM caenmaHbl ¢ caiita  2006: 2008

FCDC(NIST) B pasHble TOoapl W I KaXKIOH W3 HHUX
ObUTM  BBIUMCICHBI COOCTBEHHBIC UHCJIa  MAaTPHI]
KOppeJsiuil Heonpe1eJIEHHOCTEH.

Pe3ynbpTaThl BEIYMCIIEHUH NIPUBEAEHBI B CIEAYIOLIEH
Tabnmume, U3 KOTOPOM BHIHO, YTO PE3YNbTaThl BCEX
[IOCJIEJOBATEIbHBIX MEPEOLEHOK HECOCTOSATENbHBI, TaK
KaK MaTpHULbl KOPPEJSILUI HEONpPeIeIEHHOCTEH UMEIOT
OTpHIIATC/IbHBIC COOCTBEHHBIC 3HAueHUsS. J[BOiiHBIC
JIaThl B TICPBOM KOJIOHKE 3TOH TaOJMIIBI JA0T yKa3aHUE
Ha (fOA TEPEOlEHKH W  BBIKJIAJKH YUCICHHBIX
pesynpTaroB Ha caiite FCDC TOJl MyOJUKAIHH
OMHUCATENILHON YacTH B 0030PHBIX KypHAJIaXx).

CoOcTBeHHbIE YMCJIA MATPULL KOPPeTsIui
HeonpeJesieHHocTell kKoHcTaHT {€, h, m,, 1/a(0)},
OLIEHKHU KOTOPbIX 0bLIN pexkoMenaoBanbl KOJATA

1986: 1987
{2.99891, 1.00084, 0.000420779, —0.000172106}

1998: 2000
{2.99029, 1.01003, —0.000441572, 0.000123580}
2002: 2005
{2.99802, 1.00173, 0.000434393, —0.000183906}
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{2.99942, 1.00006, 0.000719993, —0.000202165}
2010: 2012
{2.99983, 1.00022, -0.0000451921, -5.92939-10°}

[lpuurH TaKOro  CHCTEMaTHYECKOro  KOH(y3a
HECKOJIbKO. YacTHyHO OHHM pa3obpanbl B pabortax [24],
[25], [6]. OcHOBHO# mNPUYUHON, MO-BUAUMOMY,
SBJISICTCS HEONPABIAHHOE HCIIOIb30BAHUE JIMHEHHBIX
NpUOIIIDKEHUI B «TEOPETHYECKHX»  COOTHOLICHHSX
CBSI3H (bU3HIeCKHX HaOJI01aeMBIX BEJTMYHH
(observational equations) ¢ 6azoBsiMu @DK, KOCBEHHO
HU3MEPSCMBIMH (cormacyembimu) o METOIY
HanMmenbmmx kBamparoB (MHK). Dto mpuBoauT K
BO3HHMKHOBEHHUIO CMEIICHHBIX OIIeHOK 0a30BBIX POK u
I0X0 OOYCIOBICHHBIX MATpUI[ KOBapHalid WX
HEONpeeNeHHOCTel. B03MOXHBIE — CMelleHus  He
obcyxknatorcst B mnyosnukauusx FCDC(NIST) wu, mo-
BUIUMOMY, HE OLCHHBAIOTCA Ui OOOCHOBAaHUS
npuMeHeHus «imHeHoro» MHK npu cormacoBanuu u
«JIMHEHHOro»  IIepeHOca  HEONMPEACNICHHOCTEH  OT
6a3oBbix (adjusted) k BriBenenusiM (derived) ®DOK npu
UX BBIYHCIICHHUSX.



OmHMM M3 BaXHBIX KPUTEPHEB COCTOSATEIBHOCTH
pesyabTaTa H3MepeHHs SIBIIACTCS HIOJTHOTA
HpeNCTaBICHUS YUCICHHOTO MaTepHana, Heo0X0JMMOro
JUTSl TIPOBENICHUSI YUCIICHHOTO PEICH3MPOBAHUS M JUIS
MPEOCTABICHUSI BO3MOXHOCTH HCTIOTb30BaHHUS
pEe3yIbTATOB HU3MEpEHHUS B BBICOKOTOYHBIX
npuioxkenusix. B mocnenuneii nepeouenke 2010 roga u3
67 6azobix ODK (cm [29], c. 1579, TABLE. XXX u
¢. 1580, TABLE.XXXII) 30 ®®K — 3710 agIuTuBHbBIE
nonpaBku J()(...) K TeopeTHdecKHM (opMynaM i
ydera uX HeCOBEpIIeHCTBA (HAlpHMep, OLIEHKH BKJIAI0B
BBICIITMX TIOPSIKOB TEOPHH Bo3MyIeHui B KDJI).

K coxanenuio, 3HayeHWs OJTUX IMONPABOK H
ko3 punmenros koppemsiuniit ux ¢ @PK, nomyyeHHsle
npu cornacopanuun OOK, HU B meYaTHBIX BEpCUSX, HU
Ha caiite FCDC(NIST) wme mupencraBiensl. ITOT
YUCNICHHBI Matepuan Ho J()(...) He OTpakeH U B
HanOosee MOJTHOM, 10 YHUCICHHOMY MaTepHaily, BEpCHH
CODATA-02 [27]. CokpeiTHe 3THX  JaHHBIX
IPEMATCTBYET KOPPEKTHOMY Hcmonb3oBaHuio POK B
BBICOKOTOYHBIX BBIYHCIICHUAX B aTOMHOM
cnekrpockonuu. CBHIETENBCTBO O HEJIOMYCTHMOCTH
npeneopexenus napopmanueit o koppemsausax POK B
BBIYHMCIIEHUSIX aTOMHBIX CIIEKTPOB IIPHBEICHO B
nyOmukanmu  [30] ¢ y4yacTHeM  9KCIEpTOB U3
FCDC(NIST), uurara cnemyer:

*“...The energy level E; of state i can be written as a
function of the fundamental constants and an additional
adjusted constant ¢; which takes into account the
uncertainty in the theory [27, 30, 31].

For example, for the case in which i is a state of
hydrogen, we have
Ei=Hi (R, Ale), Ap). Rp) + i 1)
where the constants that appear as arguments of the
function H; are listed in Table II. Because the values of
the constants in Eq. (1), including d;, result from a least
squares adjustment, they are correlated, particularly
those for R, and R, which have a correlation coefficient
of 0.996.

The uncertainty of the calculated value for the 1S-2S
frequency in hydrogen is increased by a factor of about
500 if such correlations are neglected....”

Cnemyer  OTMETHTH, yro  3HaueHust DOPK
UCTIONB3YIOTCS B  OCCUMCIICHHBIX MPHIOKCHHUIX C
pa3sHBIMU TPCOOBAHHUSIMHU K TIOJHOTE U JOCTOBEPHOCTH
3HayeHuit @OOPK. DBonbmMHCTBO NPUIOKEHUH He
TpeOyroT HCYEPIIBIBAIOIIETO YHCIICHHOTO
ImpefcTaBlIeHuss pe3ynbraToB usMmepenuit OOK. B
MHOTHX MPUKIIAJHBIX CIPAaBOYHHUKAX, B YICOHHKAX U Ha
caiftax BOOOIIe HE YIIOMHUHACTCS HaJIHYHE KOPPEIIIiA
reomnpenenenHocTter @DK, cBoOOMHO MOCTYNMHBIX Ha
caiite FCDC.

OIHAKO, COKpPBITHE YyX€ WMEIOIMXCS 3HAHWH,
JOOBITBIX JUTUTEIBHBIM KPOIOTIMBBIM TPYIOM, — 3TO
rpyboe HapylieHWe HaydHOW 3THKH (CM. JecsTh
3amoBeie  aBTOpaM  HM3MEPHUTENBHBIX JAHHBIX  OT
ucceoBaTeneit kuBbIx cucrem B [11]).

Jnsa  npunoxkeHud, TpeOyromUX BBICOKOTOYHBIX
BEIUMCIIEHNH ¢ HeckoidbkuMH DDPK coBmecTHO,
rcnoisib3oBanue HecocTosTenbHbIx DK HenomycTHMO,
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a eciad BBICOKOTOYHOE INPUIIOKEHHE €Ie M 4YpeBaTo
MOBBIIIEHHON OITaCHOCTBIO B TEXHUYECKHAX
peamu3anuax, TO MCIOJIb30BAHHE HECOCTOATENBHBIX
OOPK, pekOMEeHI0OBaHHBIX KaK aKTyaJbHbIC U Ha/IeXKHbIE
IIPECTYIHO.

BeseiBaer ynusnenue nokyment ['CCCJ 237-2008,
«DODYHJAMEHTAJIBHBIE OU3BNYECKUE
KOHCTAHTbBI», MOCKBA, CTAHIAPTUH®OPM,
2009, nox py6pukoit «TABJIMIBI CTAHOAPTHBIX

CITPABOYHBIX JAHHBIX», B KOTOPOM
noJurpagpuIecKu Onectsne Hare4aTaHbl
KOTIUMIACTSAHYThIE» YNCJIEHHBbIC 3HAUYEHHUS KOHCTAHT,

BbUTOKeHHBIX Ha caiite FCDC B 2007 romy wu
ony6nukoBanubix [28] B 2008 romy. CokpeiThe
nHpopmanuu 00 OLICHEHHO B FCDC
KoppenupoBaHHOCTH HeonpeaeneHHoctell @OK B stom
MIOKYMEHTe, TIO-BHAWMOMY, O3HAuaeT MpH3HAHHE
skcriepramMu [[CCCJl dpakra HECOCTOATENBHOCTH STOU
nepeoueHkn @OOK ngns ucnonb3oBaHUS  UX B
BBICOKOTOUHBIX ~ BBIYHCICHUSAX  HEONPEIEIeHHOCTEH
¢yakouit, 3aBucsamux ot Heckonpkux OOK. Ho
npousBoautean Ttabmun ['CCCJH  237-2008 we
MPEIOCTePEraT MOTCHIIMAIBHBIX IM0Jb30BaTeNnell 00
9TOW  OCOOEHHOCTH TaONUI] HW WX HEMOJHOTE
(oTcyrcTBHIO 3HAYCHUMN 30 HACTPaMBAEMBbIX
MOMPAaBOYHBIX KOHCTAHT W WX Koppeusinuil). Ocranuch
0e3 [OKHOTO BHHMAaHHA MPENOCTCPSIKCHUS W3
OPHMTHHAJBLHOTO TeKcTa Ha ¢. 635, [28]: ruTara cnenyer:

«...Since the calculations are carried out with more

significant figures than are displayed in the text to avoid
rounding errors, data with more digits are available on

the FCDC website for possible independent
analysis...c. 635.»
KpOMe TOTO, OCTAa€TCA  HEOIPCACICHHOCTL C

CUHXPOHM3alME€ll OpUTrMHAJIa U €r0 OCBOCHMsI B HallleH
METPOJIOTHUECKOH CHCTEMe: OdYepeqHas IepeoleHKa
ODK Opma mpoussenena B FCDC B 2010 romy,
pe3ynbratel BbicTaBieHbsl Ha caiite FCDC B Hawane
2011 rona u omy6ukoBansl B 2012 romy [29].

IToxoxe, oskcmeptel I'CCCII He ycneBaroT
OCBaMBaTh MOCIENOBATENIbHbIE KOHIEMH [17] u, Kak

CJIe/ICTBUE, HE YCIEBAIOT OCBauBaTh u
cepruduMpoBath HOBBIe mepeoneHkn DOK  k
ucrone3oBannmto B HTO  P®. Yactmuno 310
3ama3/IpIBaHIeE, MO-BUANMOMY, CBSI3aHO c

HenoHnMaHueM mpuduH oTcyTcTBus 30 6a30BhIx DOK
B TaOimumax corinacosaHHplix OOPK B FCDC wu
TIOSIBIICHUEM B pesynbTaTax COTJIaCOBAaHUSA
HEKOPPEKTHBIX MaTPULl KOBapHaLMKi U KOPPEISILIUM.

Poccuiickne mnorpedoutenn ®PK or I'CCCJH
BBIHYKIEHBI HCIO0Jb30BaTh «OApAXJIEBIIHE»
AaHHBIE 8-1eTHel J1aBHOCTH.

TakuM 00pa3oM, CTaHOBHUTCS OYEBHMIHOW OCTpas
HEOOXOAMMOCTh TIIyOOKOTO ¥ CTPOTOro YHCIEHHOTO
NpeAyOJIMKAalMOHHOTO PELEH3UPOBaHUS PE3YJIbTaTOB
W3MEpEHHH, NPEACTABISAEMbIX Ul OIyOIIMKOBaHUS B
KypHAlax W/WId Ha cailTax e-)KypHauoB. Takxke
OYeBUHA HEOOXOAUMOCTh TIIATEIBHOTO YHCICHHOTO
KOHTPOJIS KauyecTBa  3aMMCTBYEMBIX Hay4HO-
TeXHWYECKHX pecypcoB. OpnHako, 0e3 «eauHCTBA



YHCJICHHOTO BBIPQKCHUSI M NPEACTABICHHUS W3MEPEHHI
B e-Cpe/e» OIepaTHBHOE YHCIEHHOE PELEeH3UPOBaHUE
HEeBO3MOXHO. JKecTkuil craHgapT Ha 4YHUCIEHHOE
BBIPAJKEHUE U IIPEJCTABICHUE PE3YJIbTaTOB U3MEPECHUN
paBHO Kak M  pasfeneHue  nyOnaukanuid - Ha
OIMUCATCIIbHYI0O W YHUCJICHHYIO 4YacTh B €-HayKe
Hen30eKHBI. X04eTcst BepUTh, 4To 3kcnepTsl n3 JCGM
YUTYT 3Ty HEW30€XHOCTh IIPH NEPECMOTPE U Pa3BUTUH
GUM wu ero pacumpennii.

Jlpyro#, cTojip e O4EeBUAHBIN BBIBOJ M3 aHAIN3a
COBPEMEHHOM MPAKTUKHU oOMeHa HAay4YHBIMU
JOCTUXKCHUAMU — 3TO HeO6XO[ll/IMOCTI) HallMOHAJIbHbIX,
HO COTPYJHMYAIOIINX IIEHTPOB JAHHBIX B CO3HMIAHUH
Hay4HBIX WH(QOPMAIMOHHBIX PECYpCOB, KPUTHYECKUX
JUIS pa3sBUTHS PErHOHANbHBIX U maHeTapHoit HTO. s
obecrieueHHss  JKM3HECIIOCOOHOCTH  HAIIMOHAIBHBIX
LEHTPOB JAHHBIX HYXHBL. IeleBoe (HUHAHCOBOE
obecrieueHre MX OCHOBHOW PabOTHI, MOATOTOBJIECHHBIC
yUeHbIE-CUCTEMATHKHY, TIPOTPaMMBbI ux
BOCIIPOM3BOACTBA B By3ax P®. B Hamem ueHrpe
JAaHHBIX Takas mporpamma Obiia chopmynupoBana (B
npouutele  90-e  romet B pamkax  OCCC/],
pacnanaromerocs 'KAD CCCP) B mOJOXeHHH O
Hentpe Janusix Gusuku Yactun B UOGBD.

B nocyeHel KOHLENIHN pa3BUTHSA
Mertponorugeckoii Cucremsr PO [17] Heo6X0aNMOCTH
MporpaMM  BOCIIPOM3BOJACTBA  KBATH(HUIIMPOBAHHBIX
CUCTEMATUKOB MW MCTPOJIOTOB JIsA pa60T B IICHTpax
JAHHBIX  C(OPMYIMpPOBaHA JOCTATOYHO TIOJIHO U
BHSTHO, HO B PEKOMEHJATENBEHOM CTHie, 0e3 ydera
peansHol cutyauuu B HTO P®, nurara cnenyert:

«11. Cosepwencmeosanue cucmemot
Nn0020MOBKU CREYUANUCINOE U IKCREPIM OB
6 obnacmu cmanoapmu3zayuu

..C yuemom OUHAMUYHO20 pazeumusi
cmanoapmuzayuu cnedyem obecneuums Kax
nO020MOBKY CNeyuanucmos 6 obnacmu
CMAHOApMU3aYUYU 8 BbICUUUX U CPEOHUX CHeYUAIbHbIX
VUeOHbIX — 3a8e0eHUsX, MaKk U NnepuoouyecKoe
noevlueHue Keanugurayuu pabomarowux
CReyuanucmos.

s pewenus smux 3a0au HeoO6X00UMO:

aKmyanu3uposeams Uil 88ecmil 8 00pa308amenbHbIX
VUPEICOEHUSIX BbICUIE20 U CPEOHE20 NPOPeCcCUOHATIbHO2O
006pa306aHUsL UHICEHEPHOZ0 U IKOHOMUYECKO20 NPOGDUIIsL

ducuunﬂunbz no cmaHdapmusauuu no
coomeemcmeyrowum HanpaeienusiIm nodeomoelm;
paseueantv BO3MOMNCHOCMU nOoJIyYeHusl

obyuarowumMucs 8 00paA308aAMENbHLIX — VUPeHCOeHUAX
8bICUIE20 NPOPECCUOHATLHO20 0DPA306aHUA U CPeOHEe20
npogeccuoHanbHo2o  00pa3o8anus  OONOTHUMENTbHOZO
obpaszosanus 6 061ACU CMAHOAPMU3AYUU NAPATIETLHO
C O0C0€HUeM UMU  OCHOSHOU  NPOGEecCUOHATLHOL
00pa3z08amenbLHOL NPOSPAMMYL,

obecneuums 6 COOMEEMCMEUU C  MPEOOSAHUAMU
@edepanbhblx  20CYOaAPCMBEHHBIX  00PA308AMEIbHBIX
CMAHOApMOs 8bICULE20 NPOPECCUOHATLHOLO 0OPA306AHUSL
npusneuenue nPaKmuKyioWux Cneyuamucmos 8 obiacmu
CIMAaHOapMuU3ayUL K (OPMUPOBAHUIO COOMBEMCMEYIOUUX
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KomnemeHuuﬁ 6 pamkKax Nn0020MOBKU 6a1<w1a6p08,
CReyuaIucCmos u Ma2ucmpos; ...».

B P® wucuesaome mano mnpodeccuoHAIbHBIX
LIEHTPOB AAHHBIX no (yHaaMeHTANbHBIM
HANPaBJICHUAM ecTecTBO3HAHUs. Her mim mourtm
HeT MNpO(ecCHOHAIBLHBIX OTKPBITBIX IEHTPOB
JAHHBIX M 10 NPHOPHTETHLIM HANPaBJCHHAM
pa3sBUTHA TexHoJoruii. KoMuTETBI €CTh, KOMHCCUH
ecTh, paboune rpymmsl ects, kKoHnentyansHas ['CCCJ
eCTh, a BOT UEHTPOB [aHHBIX i1 (OPMHUPOBAHUS
HAJISOKHBIX HAy4YHBIX (aKTOrpaduuecKux pecypcoB
MOJAeP>KKM MHHOBaIoHHOro pa3sutust HTO B PO Her.

Kynaa, 1151 4ero u Kak roToBUTH CIEIHAJIUCTOB?
Bot B yem Bompoc!

4 TIpensio:keHue MO peajau3aluu
KOHLIENIMH PA3BUTHUSI METPOJIOTNYECKOM
cucremsl PO

B kaxgom By3e Poccum HeE0OXOauMo CO31aTh

naboparopun  CHCTEMaTH3alMM  JI@HHBIX M HX
KPUTHYECKOMY  aHajiu3y 10 TeMaTHKaM  BY3a,
MPOM3BOJICTBY W  CBOEBPEMEHHOW  CepTHU(HKALIH

aKTyaJpbHOTO KOHCTaHTHOTO obecneueHns HTO Byza B
corpynamdectBe ¢ HeHTpamu MaHHEIX [CCCI PO u c
3apyOe)KHBIMHA LEHTpaMH JaHHbIX. [l 3Toro, mo-
BuguMomMy, HyxkHa OIII mo peanuzanuu KOHLENLUU
Pa3BUTHS METPOJIOTMUYECKON cucteMbl PO, ecnu Takoit
elle HeT, a €Clii €CTh, TO MOJIPaBUTh €€ C YYETOM

HEKOTOpBIX MPEJIOKEHUH 3TOro  JOKIaAa, €clu
skcneptsl @LII couTyT UX noJIe3HBIMU.

B nabGopatopusx:

—ChHavama co3aaBaTh  NPOQWIBHBIE  CHCTEMEI

MOBEPKM KAa4eCTBA HAYYHBIX 3HAHWH B HAIMOHAJIBHBIX U
3apyOeKHBIX HH(POpPM-pecypcax (HEOOXOAUMBIX By3aM

JUIE  COOCTBCHHBIX  HAyYHBIX  HCCICAOBaHWH, B
[IOATOTOBKE MOJOJAOW HAy4YHOM CMEHBI U IpHU
nepenpoGUIMPOBaHUN HAYYHBIX KaJIpoB Ha
«IIPOPBIBHBIE» ITPOCKTHI);

— OpraHu3oBBIBaTh COTPyAHUYECTBA c

HallMOHAJIbHBIMU U Sapy6e)KHbIMI/I HOCHTpaMM OaHHBIX
MO0 COBMECTHOMY COINPOBOXIICHHUIO M CHHXPOHHU3ALUH
«CepTUQUIMPOBAHHBIX 3HAHMI»;

— IIpeoOpazoBrIBaTh 1a00paTOpUN CUCTEMATH3ALNT
B BY30BCKME MNpPOQMIbHBIE LEHTPHl JaHHBIX, a HX
CHCTEMBbl IOBEpPKH B 0a3bl TeHepauuu NPOGUIBHBIX
CHCTEMHBIX 3HaHUI;

— O0yuaTtpb u TPEHHPOBATH poQUITBHBIX
CIICLIMAITICTOB-CHCTEMATHKOB B BY30BCKUX IIEHTPaX
JaHHBIX.

MoXHO  OXHUAaTh, YTO TaKWe, HEIPEPHIBHO
JICUCTBYIOIINE CTPYKTYPHI, MIPHMKUBYTCS B HAIIKX BY3axX
U OyIyT CrocoOCTBOBATH CBOCBPEMEHHOMY TTOBBIIICHHIO
YpOBHS  mpodeccHoHadbHONH  MH(OPMHUPOBAHHOCTH
o0yJarommx # OO0yJaeMbIX, TOTOBHTH JOCTOWHYIO M
OTBETCTBEHHYIO CMEHY [UIsi KOPIOPATHUBHBIX IIEHTPOB
JaHHbpIX W g ueHTpoB  gaHHeix  ['CCCH  mo
CHCI_II/IaJ'[I)HOCTHM: (bI/ISI/IK-CI/ICTCMaTI/IK, XUMHK-
CHCTEMAaTHK, HaHO-CUCTEMATHK, OHO-CHCTEMATHK, HH(O-
CHCTEMATHUK, KOTHU-CUCTEMATHK, ...
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On Problems with Measured Data Quality
in Scientific e-publishing

Vladimir. V. Ezhela

It is argued that the structural changes in scientific
e-publishing of the research results based on measured
data are unavoidable, and even are on the marsch
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already. Namely: narrative part and factual numerical
parts of the research report should be separated
somehow. The factual part should be strongly connected
by metadata and hyperrefs with the narrative part, but it
should be in a computer usable form to provide
possibility for a special numerical peer review being as
deep-and-fast as possible for quality assuarance of the
reported measured data. It seems that the absence of the
selfconsistent numerical standards for multidimensional
measured data expression and presentation in computer
media is the main reason for the appearance of
unintended corrupted published data. It is hoped that
JCGM experts will fill this harmful missing in
Metrology soon.
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nctounnkoB. CoBmageHnss  (pParMeHTOB  TEKCTOB
AHHOTauA
JOKYMEHTa U  HCTOYHHKOB 0003HAYAIOTC  KaK

B pabore ommcaHo nccienoBaHHE CTPYKTYPEI
B3aUMHBIX 3aMMCTBOBaHHH TEKCTOBBIX
(¢parMeHTOB B JHCCEPTALMSIX KAaHAWAATOB H
JIOKTOPOB HayK o HCTOPHUYECKUM
CHEHUATIBHOCTSIM pyOpukaropa BAK
(07.xx.xx). C TOMOIIBIO AITOPHUTMHIECKHX,
CTaTHCTHYECKUX METOJOB M METOAOB aHAIM3a
rpadoB u cereil ObTH OOHApPY)KEHBI TPYIIIHI

CHIIBHO  CBSI3aHHBIX 110  3aMMCTBOBAHUSM
MEXIy Cco0Ooi muccepTanuii, OOHApPYKEHBI
KCKOMITWJIMPOBAHHBIC» PAabOTBI M yKa3aHbI
MpeanoaraeMble HUCTOYHUKU TaKUX
KOMITHJISIIHA.

1 Beenenue
B 1naHHOW cCTarbe NPENCTaBIECHBl PE3YJIBTATHI

HCCIICIOBAHMS JUCCepTallMii Ha COMCKAHUE CTETeHel
KaHJIMJATOB W JIOKTOPOB HAayK IO HCTOPUYECKUM
Haykam (koael cmermaigpHocTe BAK:  07.xx.xX),
MIPOBEJEHHOTO o 3aKaszy Poccuiickoit
TocynmapcTBenHoit bubmmorekn ¢ HCIONB30BaHHEM
OnektponHoi Oubnmoteku auccepranuii PI'B (OB
PI'B), cucTeMbl «AHTUIIATHAT» W CHEHUAIBHOTO
MPOTPaMMHOTO O0ecriedeHns 00pabOTKH MaHHBIX U
MAaIIMHHOTO O0YYCHUSI.

OB PI'B [7] comepxkut Oubmuorpaduueckue
ONHCAaHWsI W TONHBIE TEKCTHI aBTOpeepaToB U
JIUCCEpTalMi MO pa3iMyHbIM crneunagbHocTsIM BAK,
MONyYCHHBIE  IIyTeM  CKAaHUPOBAHUSA  TEKCTOBBIX
JTOKYMEHTOB.

Cucrema «Antumiaruat» [1, 4, 6, 20] mo3Bonser
MPOBOJUTH JUIS TEKCTa IMPOBEPSIEMOTO JOKYMCHTa U
MIPOU3BOJIEHOU KOJUIEKLINHU HCTOYHUKOB
CPaBHHTENBHBIA aHanu3. Pe3ynbTaToM Takoro aHaimn3a
SIBISIETCSI  CIIUCOK ~ BCEX  3HAYUMBIX  ()ParMeHTOB
MPOBEPSIEMOr0 JIOKyMEHTa, COBMAAIONIHX MOIHOCTHIO
WIM 4YacTU4HO ¢ (parMeHTamMu B  KOJUICKLUH

Tpyast 16-ii Bcepoccmiickoii Hay4yHOil KoH(pepeHIUH
«JIeKTPOHHBbIE GHOJIMOTEKH. NMEPCNEeKTUBHbIE METOABI U
TEXHOJIOTHH, JIEKTPOHHbIe KoJutekmum» — RCDL-2014,
Jy6na, Poccusi, 13-16 oxtsiops 2014 r.
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«3aMMCTBOBAHUS». [Ipy 3TOM MPAKTUYECKH COBIAIECHUS
MOFyT UMCTH pa3anHon I/IHTepHpeTaL[I/I}O:
[UTUPOBAHUE KCTOYHHKA, [UTHPOBAHUE TPETHETO
HEHM3BECTHOTO TEKCTa B 00enx paboTax, akaJeMUIeCKHUi
I[JIaruar, HCITIOJIL30BaHNE 00IIeyIOTPEeOMMBIX
CIIOBOCOYETAHUM, CIydallHOE COBMAJCHHE U  T.[.
Pesynbrar paboThl CHUCTEMBI OOBIYHO AHATU3UPYETCS
9KCIEPTOM, KOTOPBIH U MPUHUMAET PELICHHE O TOM, KaKk
KBaJTU(HUIIAPOBATH oOHapy>KeHHBIE CHCTEMOI
3aMMCTBOBaHUS M 00 aKaleMHUYECKON IEHHOCTH PaboThI
B 1iesioM [21]. Pa6ota skcrepra TpeGyeT 3HAYMTETBHBIX
3arpaT BpEMEHHM [UIsl KBAIM(HUIMPOBAHHOIO aHaJIM3a
00BEMHOM JUCCEpTAllMd — OT HECKOJBKHUX YacoB JI0
HECKOJIbKUX JIHEH Ha ofiHy pabory. C y4eToM TOro, 4To
B Poccum exeromHo samuiiaercss OKoyso 25 Teicsy
JUCCepTaluii, TpOoBEpKa BCEro MOTOKa  padoT
OKa3bIBACTCS MPAKTHYECKU HEMOABEMHON 3a1aueii.

OCHOBHO# 11€JIbl0 TIPOBEICHHOTO HCCIIEAO0BAHUS,
TakuM 00pa3oM, CTaja [poOBepKa TEXHUYECKOH
BO3MOXKHOCTH TJIyOOKOI'O aBTOMAaTHYECKOTO aHaji3a
3aMMCTBOBaHMH B OOJIBIINX TEKCTOBBIX KOJUIEKLIUX JUIS
¢dopmupoBanust  «rpyboro  ¢umetpa» pabor s
MOCJIEAYIONIEr0 KCIEPTHOrO aHammu3a. Takoi QuibTp
MO3BOJIMIT OBl BBIACIATH YacTh pPaboOT, MPOBEICHHUE
JKCHEPTHOrO AaHalIM3a KOTOPhIX Heobxomumo. B
HACTOSIIEM HCCIICIOBAaHUU aBTOPHI TJIABHBIM 00pa3om
COCPEIOTOUNITUCH Ha BhIOOpE MpOLEAyp
MpenoOpabOTKM WCXOAHBIX HAaHHBIX, IOCTOOPabOTKH
pe3yJIbTaTOB M HACTPOWKax IapaMeTpOB CUCTEMBI, C
HCJbIO aBTOMAaTU3allMM W YTOUYHCHHA pPE3YyJIbTAaTOB
MOCJICIYFOIIEH IKCIIEPTHOU 00pabOTKH.

WHummatopoM ¥ 3aKa34MKOM  HCCIICIOBAaHHA
BBICTYIIWJIA PI'b. OcHOBHBIE HallpaBJICHUS
uccienoBaHus  ObUM  c(HOPMYJIUPOBAaHBI B BHJE

HECKOJIbKMX TMnoTe3. B naHHOW cTaThe MpeacTaBiIEHbI

peSyJ’IbTaTbI II0 THUIIOTE3aM U HCCJICA0BATCIIBCKUM
BOIIPOCaM, MPHUBEJICHHBIM B pa3Jeine 2.

st KOPPEKTHOI'O ydera 3aMMCTBOBAHUU
HEO0O0XO0INMO OBLITO HUCKITIOYUTH u3 cocTraBa

00Hapy)KEHHBIX COBIMAJICHUH KOPPEKTHO O0(OpPMIICHHbIE
mUTaThl (CM. pasiaen 3) U TEXHHYECKHE 3aUMCTBOBAHUS
oOmme (parMeHTHl JUCCEPTAlMd  BCICICTBHUEC
UCIIONB30BaHMs 00mero ¢gopmMara, mradjioHa W MpaBUIl
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oopmteHws, (cm.

pasnen 4).

a TaKXKe CIHCKAa JHTepaTypsl

IMocie npeaBapuTeNbHOW 00pPabOTKH, BO3MOMKHO
npoBejieHne Oosee TIyOOKOTO aHaumM3a M IPOBEPKa
rumotes (cM. pasmen 5).

2 I'mnmoTre3nl U U HCCIeT0BAHUS

B xone uccnenoBanus npeamnoJarajiocb MpoBECpUThH
CJICAYHOIIME I'MIIOTE3bI U JJaTh OTBEThI HA BOIIPOCHI:

— ONpeAeNuTh BO3MOXXHOCTb MPOBEIECHUS
rTyOOKOTO aHajdW3a 3aWMCTBOBAaHMA B  OOBEMHBIX
TCKCTOBBIX KOJUICKOHAX Ha HAJIUWYNUC HEKOPPEKTHLIX
3alMCTBOBAHUH;

OLIEHUTh JIOMI0 padOT C CyLIECTBEHHBIMU
3aMMCTBOBAHUSIMU TEKCTA U3 JPYTHX JUCCEPTALUH;

— IIOHATH, SABJIACTCA JIM IIOATOTOBKA TaKHUX pa60T
HaCTblO IPOLECCOB CHCTEMaTHYICCKOM KOMIIWJIAIINH,
1100 3TO CAWHUYHBIC HE CBA3aHHBIC CIIydau.

3 Boiaesienne KOppeKTHO 0(opMIIEHHBIX
OHUTAT

B Tekcre amccepranuu aBTOP MOXKET JOCIOBHO
UTHPOBAaTh  (PparMeHTBl  APYrUX  MPOU3BEICHHU.
Hutatel oopMIISIIOTCS B COOTBETCTBHH C IIPAaBUIIAMHU
pycckoro s3bika [15], 6ubmuorpaduueckie CChUIKH K
HUM — corjacHo craHaapry [16]. Tak kak 1uraTa
JIOCJIOBHO TOBTOPSIET YaCTh JPYroro TeKCTa, OHA MOXKET
OBITH PACHO3HAHA MOUCKOBBIMH MOJIYJISIMH CHCTEMBI
CAHTHIUIATHAT» KaK 3aMMCTBOBAHHBIA OJIOK, TO3TOMY
HYXKHO BBIJCJIATH KOPPEKTHO O(QOPMIICHHBIC IUTATHI H
UCKITIOYATh UX U3 OJIOKOB 3aMMCTBOBAHUIA.

JUist  BBIIETICHWS] LWTAaT Mpeaiaraercs IOJIXON,
OCHOBaHHbIH Ha IPUMEHEHHH METOJOB MAIIMHHOTO
00y4eHUs U COCTOSAIINI U3 TPEX ITAIOB!

1. BrwiaencHue TEKCTOBBIX OJIOKOB-KaHAUIATOB HPH
MTOMOIIY 3BPUCTHK.

2. Pacuer 3HayeHWil UPU3HAKOB JUIS OJIOKOB-
KaHJIUJaTOB.

3. bunapHas xmaccuukanus OJIOKOB-KaHIUIATOB
o MPUHAUISKHOCTH K KJaccy KOPPEKTHO
0OPMIICHHBIX ITUTAT.

Ha mepBoM aTame TeKcTOBBIE OJIOKH BBIAGISIOTCS
COIrJJACHO  TpaBWJIaM  pycckoro  s3bika  [15].
[TpakTHyeckn BO BCEX CIy4asX IUTHPYEMBIH TEKCT
JIOJDKEH OBITh 3aKITIOYEH B KaBBIUKU. VICKIIOYEHHEM M3
3TOTO MpaBUiIa SBISIIOTCS CTHXOTBOPEHHS, KOTOpBIC
MOXHO IJUTHPOBATh 0€3 KaBBIUEK B CIydae COXPaHECHUS
aBTOPCKUX IEPEHOCOB CTPOK. Tak Kak IUTUPOBAHUE
CTHUXOB  HE  CBOHCTBEHHO  JMCCEpPTAllsIM IO
HUCTOPUYECKHM HayKaM, TO Ul HOBBIMIEHUS TOYHOCTH
pacro3HaBaHMA U CHIDKEHHUS CJIOXHOCTH CHCTEMBI B
KayecTBe  OJIOKa-KaHIUIaTa  BBIJENSETCS  TEKCT,
3aKJIIOYCHHBIN B KaBbIYKH. [Ipn 3TOM yunThIBaeTCS, 4TO
OJTHH OJIOKM MOTYT OBITh BJIOXKEHBI B IPyTHE.

Ha BTOpoM 3Tame NHpOMCXOJUT pacyeT 3HAYCHH
MPU3HAKOB OJIOKOB-KaHIWAATOB. [IpH3HAKU TTOCTPOEHBI
Ha  OCHOBe mpaBuia  odopmieHuss  UUTAT |
oubmorpaduuecknx ccputok. Hanpumep, peanuszoBan
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MPHU3HAK, YTO €CJIM TMOCJe TEKCTa MUTATHI B Ipenenax
OJTHOTO TIPEAJIOKEHHS BCTPETHIIOCH CJIOBO, HAIMCAaHHOE
CIIUTHO C YHCJIOM, HJIM YHCIO CIIEAYyeT cpa3y Iocie
3aKphIBAIOIICH KaBBIYKH B  OJIOKe-KaHAWIATe, TO
3HaYCHHE TpU3HaKa paBHO 1, uHaue 0.

Takux mpu3HAKOB OBLTO TMOCTpoeHO Oomee 60,
OIHAKO B pe3ynbraTe oTOOpa, O KOTOpoM Oyner
pacckazaHo HUXe, ObUIO OCTaBJICHO TONBKO 23.

Ha Tperpem »sTame K pacCUMTaHHBIM 3HAUCHUSIM
MIPU3HAKOB OJIOKOB IIPHUMEHSETCS OOydYeHHas MOZEIb
JlepeBa  peIICHHH, BBITIOTHAIOMIAS OuHapHYIO
KinaccupuKanuio, SBIAETCS JH OJOK KOPPEKTHO
0OPMIICHHOM ITUTATON WX HET.

Jnst TmocTpoeHHMsT W HACTPOMKHM MOJAENH ObLIH
BPYy4YHYIO pa3MEUeHbl TEKCTBI JUCCEpPTAlMi 110
UCTOpUYECKMM HaykaMm. [ storo Obuia paspaboTaHa
nporpaMma pasMeTKH KOPPEKTHO O(QOPMIICHHBIX LUTAT
cpemu OJIOKOB TEKCTOB C TpadUiecKuM HHTepdercoM.
Bceero ucxonusle naHHble coctaBuian 24479 06i0KOB, B
KOTOpBIX 4277 xOppekTHO opopmiieHHbIX ruTat. Habop
JNAHHBIX OB pa3/ieleH Ha oOydaromme [IaHHBIE U3
16320 oGnoxoB (M3 KOTOpBIX 2848  KOpPpPEKTHO
oopMIIEHHBIX ITUTAT) U TecToBbIe U3 8159 Gnokos (u3
KOTOpbIX 1429 nuTar).

Hanee, Ha 00ydYaromux [OaHHBIX C IIOMOIIBIO
nporpammbl Weka [17] Obum  mpoaHaIM3HpPOBAHBL
NpU3HAKK M C TpHMeHeHueM kputepus «Gain Ratio»
[18] orobpano 23 mnpu3Haka A KiIacCH(UKAILMA
0JIOKOB.

Jns  mocTpoeHuss — IepeBa  pemieHHWd  ObLI

ucrosnb3oBad anroput™m C4.5 [18]. Mogens mepesa
PELIEHNH HCIOJb30BaHA MOTOMY, 4YTO €€ MOXKHO

HHTEPIPETUPOBATh B BHUIE MPABIWI «ECIH — TOY,
MOHATHBIX  JaXe HE CIEHHAINCTy B  00JacTH
MaIlMHHOTO  O0y4eHus. [yOumHa gepesa  ObLia
orpannyeHa 3HauenmeMm 7. OIleHKa  KadecTBa
NPOBOAMIACH MO JBYM KPUTEPHUSM: TOYHOCTh H
MOJTHOTA.

TOYHOCTB — 3TO JOJIs1 BEPHO BBIIEIEHHBIX MOJIENIBIO
KOppEeKTHO  O(OpPMJICHHBIX  IUTAT Cpeau  BceX
BBIJICTICHHBIX MOJIEJIBIO TEKCTOBBIX OJIOKOB.

IMonHOTa — 3TO OIS BEPHO BBIZACICHHBIX MOJEIBIO
KOPPEKTHO O(POPMIICHHBIX ITUTAT CPEH BCEX KOPPEKTHO
O0(OPMJICHHBIX IUTAT.

B pesympraTe Aanms  HCMONB30BaHHOW B pabote
MOJIeNT Ha 00yd4aroiiel BHIOOPKE TOUYHOCTH COCTaBHIIA
96,8%, momHota — 73,5%, Ha TecTOBOM BBHIOOpKE
TOYHOCTH cocTaswia 95,8%, nmonuora — 43,8%.

4 TlpenBapuTeabHasi 00padoTKa JaAHHBIX

Cucrema «AHTUIDIATHAT» aHAIU3UPYET TEKCThI
JIOKyMEHTOB, CTPOMT [0 HHM HHBEPTHPOBAHHBIM
UHJIEKC TPYII IOCIEN0BATENbHO HAymuMx cioB (N-
rpamm) [19] u cpaBHHBaeT TOKYMEHTHI MOMAPHO MOCIE
HaXOX/ICHHUS MOTCHIIMAIBHO COBMAJAIOMINX OJIOKOB B
HHJIEKCe.

Ha Bxom ObUTH MOHAaHBI TEKCTHl JHCCEPTAIIHA
kommekimun - OB/ PI'B mo wucropumdeckuMmM Haykam
07.xx.xx, Bcero Oomee 14 TBIC. KAaHOUOATCKUX W



JOKTOPCKHX JHCccepTauuii, 3aIIUICHHBIX
npeumyinectBenHo B 1999-2012rr.  (pumc. 1).
ATpuOyTHI 6ubnuorpaduyaeckoro OTIMCaHU

nucceprauuii Taoke nonaydeHsl w3 ObJl PI'B. beum
UCKJIFOUCHBl 51 MOKYMEHT C ONIMOKaMHU BBIICICHHUS
Tekcta U 114 nokymeHTOB pa3mepoM MeHee 15 Thicsu
CUMBOJIOB. bumonanbHOe pacnpeseneHrne TOKYMEHTOB
1o rojaM cooTBeTcTByeT coxaepxkanuto DbJI PT'b u, no
BUJMIMOMY, SIBJIICTCSI CJICIICTBHEM IMOPsIKA OIH(PPOBKH
nokymeHToB B PI'B.
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Puc. 1. KonmuecTBo quiccepTanuii mo rojam 3amuThl

IIpu noucke 3aMMCTBOBAHHUN MEXAY AOKYMEHTaMH
OJTHOHM KOJUIGKLIMM BO3HHMKAET MPOOJeMa YCTaHOBJICHUS
HarpaBJIeHUs 3aMMCTBOBaHUs U GopMHupoBaHus Habopa
HUCTOYHUKOB. B MaHHOM MccieoBaHuu npodiema Oblia
pemieHa  ciepyrommM  oOpasoM.  Jlmg  kakmou
mucceprau otompasiock 100 UCTOYHWKOB €
HauOOJBIIAM KOJMYECTBOM 3aWMCTBOBAaHUHA M3 HUX B
JMaHHOHM muccepranyu. MUHUMAIBHBIN pa3Mmep OJoka
3aMMCTBOBAHUS BapBUPOBAIICS OT TPEX IO CEMH CJIOB B

3aBHCHMOCTH oT KOHTEKCTA. Hampasnenue
3aMMCTBOBAHUS YCTaHABIMBAJIOCH ABPUCTHYECKH II0
rogy 3amuTel  auccepraiuu. [lomaramock,  9TO

HNCTOYHHUKOM 3aMMCTBOBAaHUA SABJIACTCA AUCCEpTALUA,
roJi 3allUTbl KOTOPBIA IPEAIIECTBYET TIONy 3allUThI
paccMaTpuBaeMoOil IUCCepTalH.

Brrancnenust 6J10KOB 3aMMCTBOBAaHUI IPOBOAMIICEH
Ha CepBepe C BOCEMbBIO BUPTYAIBHBIMH sIpaMu XEOoN
1,6 I'Tu, 6 T'b O3Y B Teuenue yersipex aHed. bbuio
MPOBEACHO TPH WTEPALUU BBIYUCICHUNA OJIOKOB C
Pa3InYHBIMH napamMeTpamH. ITonrHoe BpeMsI
MPOBEACHUS BBIYHUCIICHHUS OJIOKOB C YYETOM Iay3 MEKIY
UTEpaIi COCTaBHJIO JBE Hemenu. OOMmMil HecKaThIi
o0beM OsokoB 3amMmcrBoBaHMi B XML ¢opmate
cocrtaBui1 okono 4 I'b.

IMonmyueHHble  OJIOKM  3aWMCTBOBaHHUs  OBLIH
JIOTIOJTHUTEIIEHO 00paboTaHbLI: BBITIOJTHEHO
oObenuHCHHE OJIOKOB, HCKJIIOUCHHE KOPPEKTHBIX

[UTUPOBAHUM, TOBTOPHOE OOBEIUHEHHE, (PHUIBTPAIHS
o pa3mepy OJoka.

Anroput™ 00beJMHEHHST OJIOKOB COCTABIISLT U3 JBYX
0JIOKOB, pa3zieiacHHbIX MeHee YeM 30 CHMBOIaMH, OJUH
0JIOK, BKJIIOYAIOLIMH OPUIMHAIIBHBIC OJIOKM U CHMBOJIBI
Mexny HuMu (puc. 4).

Ilocte o0ObeguHEHHMsT OJIOKOB M3 HHUX OBUIA
UCKIIIOYEHBl ~ KOPPEKTHO  O(GOPMIICHHBIC  ILUTATHI,
chOpMHUpPOBaHBI  HOBBIC  OJIOKH, KOTOpBIC  OBLIH

TMMOBTOPHO 06136I[I/IHGHI>I TEM XKE aJITOPUTMOM.
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[IpeaBapuTenbHBI  aHAKW3  PACHOJOKEHHS H
pasmMepa OJIOKOB 3aMMCTBOBaHMi (pHUC. 2) TIOKa3al, 4To
OoJbIIasg YacTh COBIIAMAOIIAX OJIOKOB HAXOOWUTCSI B
TUTYJABHOM  JIUCTE W, [O-BHAUMOMY, 00JacTu
oubnuorpaduu mucceprauuu. llpexdmonaras, 4To 3TH
0JI0KM CBsi3aHBI ¢ O0IIMM (POPMATOM THUTYJIBHOTO JIUCTA
U CXOJHBIMH HCTOYHHKAMH B CIIHCKE JIUTEPATYPHI,
UCKJIFOUCHBI OJIoKM, Haxopsmumecs B mepbix 1000
cuMBOJIOB U mocneaaux 10% Tekcra auccepranuu.
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Puc. 2. Pazmep u no3unust 6J10KOB 10 peIBapHTEIbHON
00paboTku. M30aeHCH 0003HaYAIOT pa3Mep OIOKOB, 3HAUCHHS
BBIOpaHBI SKCIIEPTHO

Mo pe3ynbraTaM aHanu3a pacripeaeneHus 0JOKOB 0
pasMepy B pa3HBIX 4YacTAX JOKYMEHTa, ObUIH
UCKJIIOYEHBI OJIOKH pasMepoM MeHee 250 CMBOJIOB Kak
HE3HAYMTENbHbIE 3aMMCTBOBAHMS, 10 OOJIBIICH YacTH
OTHOCAIMECS K BBeACHUIO u Oubmmorpadpuu. B
JaJbHEeHIIeM MpU MOCTPOCHHH Tpada 3aMMCTBOBaHMIA
ObUIM  WCKIIOYECHBI ~ OJIOKH  pa3MepoM  MeEHee
750 cuMBOJIOB, B pe3yibTaTe MPOMagaeT 3aBUCUMOCTD
MEXIy pa3MepoM OJOKa M €ro IMOJOKCHHEM B
JOKYMEHTE.

B pesymprare OBUIH TOCTPOEHBI pacIpenelicHHe
OIIOKOB MO pa3Mepy U IIOJIOKCHHI0O B JIOKYMEHTE
(puc. 3), wWanpaBneHHBI rpad  3aMMCTBOBAHHIA,
COCTaBJICH CITMCOK JWCCEpPTali ¢ HauOONBIICH IoJei
3aMMCTBOBAHHOT'O TEKCTA.

2500 PacnonoxeHue 1 paamMep 3aUMCTBOBaHWIA nocne hunsTpaLyum
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Puc. 3. Pasmep u mo3umust OG10KOB mocie (GUIbTpaLnH,
UCKIIIOUCHUsS LUTAaT M OObenuHEeHHs OJO0KOB. M30/1eHCHI
0003Ha4YaIoT pa3Mep OJIOKOB, 3HAYEHHUS BEIOPAHBI SKCIIEPTHO

B Tekcrax gmcceprammii  ObTM  3aMEYEHBI H
UCCIIEIOBaHbl AHOMAJIMHM — 4Yallle BCEro CBS3aHHbBIC C
omuOKaMHu OIU(PPOBKH WIH 00pabOTKH ITOKYMEHTOB.



B gactHoctn, okxomo 50 IOKYMEHTOB COCTOSUIO W3
CKJICCHHBIX B OJTHOM TEKCTE HECKOJBKHX JUCCEpTalnH,
KOTOpBIE TAK)KE BCTPEUAIHNCH OTJCIBHO.
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Puc. 4. K onucanuro aroputma ciusHus 0JI0KOB

5 Beigesnienue rpynn auccepranuii

AHamm3 Tpymmn W cooOIIecTB  aUcCcepTanuit
MO3BOJISIET yCTAHOBUTh «KOHTEKCT» 3aWMCTBOBAHUH
MEXKAY HUMH, BBIACIUTH CKPBITBIE BHYTPEHHUE
CTPYKTYpbl 3aUMCTBOBaHUM. 1 NpoBeneHUs TaKoro
aHaJaM3a 3auMCTBOBAaHMA MEXIYy JANUCCEPTAlMAMH B
JaHHOW pabore ObUT MOCTpOeH rpad, B KOTOPOM B
KauecTBe BEpIIMH OBUIM JMCcepTaluu, a pebpa
OTIpEJIeIUTICh 3aMMCTBOBAHMSAMHU M3 3THX pabot. Bec
pebpa paccuuThIBaICA KaK KOJIMYECTBO COBIIAJAIOLIETO

TEKCTa B CHMBOJIaX.
Jns anamusa rpadoB U ceTeil MCHONB3YIOTCS
CMICIMATM3UPOBAHHbIE  AITOPUTMBI  OOBCIHHCHHSI
BepimiMH  rpada B KIAacTEephl,  HA3BIBACMBIC
coobuiectBamu (Community). B pabore [2] npeanoxen
OBICTPBI aNrOPUTM TOMCKAa CcooO0IEecTB B rpadax,
OCHOBaHHBII HA MAKCUMHU3ALIMH BHYTPCHHETO KPUTEPUsI
kadyectBa — MmoayneHOCTH (Modularity):
Q:iZ Aj ki 5(ci.cj),
2m i 2m

rae Ajj — Bec ayru Mexay i u j, Kj=2;A; — cymma

BECOB JIyT, CBSA3aHHBIX C BEPIIHHOU i, Cj — cOOOILECTBO,
K KOTOPOMY NPHHAUICKUT BepIIMHA |, J-(QYHKLUS

o(u,v) pasna 1, ecam U =V, u 0 uHave, u M= %Zij A

Asroput™m BeiZieTeHust coobiectB [2] coctout u3
UTEPATHBHO MOBTOPAIOLIUXCS JBYX IIATOB.

Ha nepBom 1are kaxngas BeplidHa rpada
MPUIHCBIBAETCS K CBOEMY YHHKAJIBHOMY COOOIIECTBY.
3aTteM JUI1  KaKAOW BEpIIMHBI | paccMaTpHBacTCs
BO3MOXKHOCTB €€ MepeHoca B COOOIIECTBO BEPIIUHHI j,
JO KOTOpOoil W3 | ecTb pebpo, MpH YCIOBHH, YTO
MOJAYJBHOCTE yBenmuuBaercs. [Ipomecc moBTopsercs,
MOKa MOIYJIBHOCTb HE JOCTUTHET JIOKaJbHOTO
MaKCUMyMa.

Ha BropoM 1mare w3 TOXYYCHHBIX COOOIICCTB
MOJIy4YaroT BEPIIMHBI i1 HOBOTO Tpada, Beca pedep
KOTOPOTO OIIPEEISIIOTCS CYMMOM BeCOB pedep BEepIIIHH,
BXOIAIUX B coobmectBo. Takum o00Opas3om, IepBEIi
I1ar MO>KHO 3aHOBO BHITIOJTHUTH IS HOBOTO Tpada.

Wtepammu mponomkaloTcss A0 TeX IOp, MOKa ¢
HOBOM HTEpauyedl He MEpPECTAHET M3MEHSTHCS COCTaB
COO0OIIIECTB.

Bcero B wucxomHOM Tpade MONYyYUIIOCH TOPSIKA
13 000 BepmmH u 164 000 pebep. B mcxomrom rpade,
Opd  OTCYTCTBMU  (UIBTpALMH,  MPHUCYTCTBOBAJA
THTaHTCKas KoMIioHenTa (giant component) pasmepom B
12000 BepruH, YTO YKa3bIBaJIO HA HAJHYHE OOJBIIOTO
4Kcia <IyMoBbIX» pedep. [Ipeamnonaras, 4To nryMoBbie
peOpa UMEIOT HEOOJBIIOW BeC, MOXHO MMOI00PaTh
MOPOTOBOE 3HAUEHHE, OTCEKAOIIee OOJBITUHCTBO TAKUX
pebep. C gapyroif CTOpOHBI, 3aBBIIIEHHE IOpOra
OTCEYEHHs] MOIJIO TPHBECTH K YyOaJCHHIO 3HAYHMBIX
CBsI3el MEXIy BEpLIMHAMH, 00pa3yHOLIMX COOOIIecTBa
1 CKa)XEHUH CTPYKTYpPHI coodmiecTs B rpade. [Tosromy
HeoOXxoanMo OBIIO MOmOOpaTh MOPOT MUHHMAIBHOTO
JIOMTYCTHMOTO Beca pedpa JiTst BBIICICHUS] COOOIIECTB.

B SKCIEPUMEHTE ObLTH MpOaHATN3UPOBAHBI
3aBUCUMOCTM  CIEAYIOIMX MapaMeTpoB OT  Mopora
OTCCUCHMS.  KOJMYECTBO  BBIIEISEMBIX  COOOILECTB,

KOJIMYECTBO c€nab0 CBS3aHHBIX KOMIIOHEHT B TIpade,
MaKCHMaJIBHBIN pa3Mep CBA3aHHOTO KOMITOHEHTa (pHc. 5-6).

[Ipu yBenuueHnn nopora KOJIMYECTBO COOOLIECTB U
CBSI3aHHBIX KOMIIOHEHT BO3pAacTajio 3a CUET «pa3Baia»
THTAaHTCKOW CBSI3aHHOW KOMIMOHEHTH (cM. puc. 5),
JIOCTHUIJIO MakCHMMyMa, a 3aTeM HadaJlo yOblBaTh. Jta
TOYKAa MAaKCHMyMa M OIpeleNiia HCKOMBI Iopor
OTCEUCHHMS, TaK Kak JaJbHEWIIee ero yBEIWYCHHUE
MIPUBOIIIO K YHAJICHUIO 3HAYMMBIX CBSI3€H MEXIy
BEPIUIMHAMH ¥ yMEHBIICHUIO KOJINYECTBA COOOIIECTB.
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Puc. 5. 3aBHCHMMOCTb KOJIMYECTBA CBSI3aHHBIX KOMIIOHCHT
1 KOJIMYeCTBa cOOOIIEeCTB OT Iopora Beca pedpa
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Puc. 6. 3aBUCHMOCTh MAKCUMAJIBHOTO pa3Mepa CBSI3aHHOTO
KOMIIOHEHTa OT Iopora Beca pebpa

177



B pesymeraTe mopor Beca peOpa BBIOpaH paBHBIM
0,05, 4TO COOTBETCTBYET CYMMapHOMY 3aUMCTBOBAaHHIO
B 7500 cumBOJIOB Mex a1y nuccepranusmu. [Ipu naHHOM
mopore B rpade Boiaensiercs 748 cooOriecTs.

[MomyueHnbIe coolmiecTBa XapaKTepH3YIOTCs Oojee
BBEICOKAM YPOBHEM 3aMMCTBOBAHUS CPEIU TUCCEPTAIUI
coobmiecTBa, 4eM M3 IHCCEpTalldii BHE cooOIIecTBa.
IIpmmep coobmiecTBa W 3aMMCTBOBAHHN — MEXKAY
JUICCePTaLUsIMHU ITOKa3aH Ha puc. 7.

Puc. 7. Ilpumep HaitneHHoro coobiiectsa. Juccepramu
IPEeCTaBIICHbI BEPIIMHAMY Ipada 1 MPOHYMEPOBaHBI,
3aMMCTBOBAHUS NTOKa3aHbl pedpamu, ToNKHA pedpa
HPOIOPLHOHANIbHA 00BEMY 3aHMCTBOBAHHS

B coo0imecTBax AuccepTanyy MOTYT BBIOJHATH JBE
(GYHKIMA: ABJIATHCS MCTOYHHUKAMH JIJIsl 3aUMCTBOBAHUIMA
W [ONyYarelsiMH  3aMMCTBOBaHMH M3  JIPYrux
ncToyHnkoB. Ha puc. 7 muccepramun 24, 16, 22 M0oxHO
Ha3BaTh MOMYJISIPHBIMH HCTOYHHKAMH B  JIAHHOM
coobmectBe. [ucceprauuun 2, 3,7,13 — noaydarenu
3aMMCTBOBaHUi. 3ameTuM, 4to 2, 3 u 13 npu 3ToM Tak
)K€ HCIONB3YIOTCSI B KAauyeCcTBE HMCTOYHUKOB ISt
3aMMCTBOBAaHUS JIPYTMMH JauccepTauusaMu. Kupnas
cTpenka Mexay paboramu 2 u 16 ykassiBaeT Ha
GOJIBIION 00BEM 3aUMCTBOBAHHOI'O TEKCTA.

HcrouyHuKM M 1OJydaTeNnd 3auMCTBOBAaHMM MOYKHO
HallT® B  OOJIBIIMHCTBE COOOIIECTB. B Takux
coo0mIecTBax CyIIECTBEHHBI 3aMMCTBOBAaHHMSA TEKCTa
MC)K)Iy HHCCCpTaHI/IHMI/I, qTO yKa3I)IBaCT Ha HaJIN4ue
KOJIJICKTHBOB, 3aHUMAKOIINXCA HOHFOTOBKOﬁ
JUCCePTAlMi MyTeM KOMIMISAIUH W3 JPYruX pador.
OTHEeceHUe UCTOYHUKOB 3aUMCTBOBAHHS K COOOIIECTBY
MO3BOJSCT YBHUICTh COOOINECTBO B IICIOM H© HE
yKa3plBaeT Ha aBTOpa HCTOYHHWKA KaK YyJacTHUKA
KOJUIEKTHBA.

Ecnu Bce cooOriecTBa auccepTaiyii pacroioXuTh
Ha JuUarpaMMe C 3aBUCHMOCTBIO IOJHOTO oObeMa
3aMMCTBOBaHMsS OT CpeiHero uX o0bemMa 10
3aUMCTBOBAaHHSAM BHYTpU cooOmiectBa (puc. 8), TO
Cpead HHX MOXHO BBIJENUTH TpH Buaa. Hebombmme
coo0IiecTBa AWCCEpPTAlMii C  BBICOKHM  CPEIHUM
o0bpeMOM 3aMMCTBOBaHHH, M0-BUIUMOMY,
CKOMIIMJINPOBAHHBIX B WHIWBHIYAJIFHOM IIOPSAOKE W3
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HEOOJIBIIOTO qucIa pabot HA30BEM
CUHOUBUAYAIBHBIMU NpeNnpHHAMaTeNIMu». bonbiue
coo0miecTBa € yYMEPEHHBIM CPEIHMM pPa3sMepoM
3aMMCTBOBaHUN — «(paOpUKH AMCCEPTALM», a TaKKe
«CTpaHHbIE COOOIIECTBAa», KOTOPbIE HE IIOMY4aeTCs
OJTHO3HAYHO OTHECTH K TPEIBbIAYIIMM JIByM BHJaM.
Juccepramun U3 COOOIIECTB, HE OTHOCSIIMXCS K
YKa3aHHBIM, I10JIarafoTCsl MOArOTOBICHHBIMHI HAyYHBIMHU
IpyIIaMy, HE OCHOBAHHBIMH Ha CHCTEMaTHYECKHX
3alIMCTBOBaHHMAX TEKCTOB JIUCCEPTALIHH.
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Puc. 8. CoobmiectBa nuiccepranuii mo cpeHeMy 00beMy
3aMMCTBOBaHHMS (110 BEPTHKAIIH) U CYMMapHOMY 00beMy
(o ropu30HTANM) C YCIOBHOM KJIACCU(DUKAIMEH 110 BUIAM.
Inowa e METKA COOTBETCTBYET pa3Mepy COOOLIECTB,
Ha auarpamme — ot 4 no 169 aucceprarmii

[Ipu ananuze 3aMMCTBOBaHMI B JaUCCepTalUsX,
BCIICACTBHE HCHONL30BaHus Toibko OBJ[ PTG B
KayecTBe WCTOYHUKA [AHHBIX, HE YYHUTHIBAIUCH
3aMMCTBOBaHUS W3 JPYTUX HCTOYHUKOB, CTaTeH,
JKypHAJIOB. Takoro  poma  3aWMCTBOBaHUS, B
HCClieyeMoM Tpade 3aMMCTBOBAaHHUM, MOTYT KOCBEHHO
TIPOSIBIIATHCS KakK 3aMMCTBOBAHUS MEXTY
HHCCCpTaHI/IHMI/I, CCJIN B HUX HUMECCTCA 06L[II/IfI TCEKCT U3
CTOPOHHETO UCTOYHHUKA.

6 CxoaHble UCCIAeT0BAHUS

Jluccepranum, 3amMinacMeie B 00JacTH HaykK, B
[EeJIOM  OTPAKAT  CTPYKTYpYy H  COCTOSIHHE
WCCIICIOBAaHUA B CBOGH 00JacTH, W MPEICTABISIOT
OTHCTbHBIA ~ WHTEPEC  Kak  OOBEKT  Hay4HOTO
uccinenoBanus. Mcenenopanus quccepraiuuil U Hay4HbIX
paboT, cBs3ell MeXIy HUMH NpPOBOAWINCH paHee B
apyrux obnactsix [8-13]. B paborax [8, 9] mpoBeaeHo
HCCIIeIOBAHKE TUCCEPTAlUil U aBTOpedepaToB C IEIbIO
BBIBIICHUSI HAYYHBIX IIKOJI, CBS3€H MEXKIY HAyIHBIMU
PYKOBOIMTEISIMH W JUCCEPTAHTAMH, HCIIOIb30BAHBI
METONBl  aHalM3a TEeKCTOB. B HWcclenoBaHAn
aBropeteparoB  JOKTOpcKkux  mucceprammiit  [10]
MPOBENICH aHaIn3 KAuecTBa MOJATOTOBKH HCCEPTaIlHii
3a 2008-2011 roxsl Mo mMarepuanam, OmyOIMKOBAHHBIM
Ha calite BAK.

[IpoBenenHoe HCCIIEOBAHKE OTINYAETCS
ucnonp3oBanreM gaHubix OBJ[ PI'B [7], nomHbIx
TEKCTOB JIHUCCEPTALUN, PaCCMOTPEHHEM AMCCEpTaLUil
o HUCTOPHYECKIM HayKaM u MEXaHU3MOM
YCTaHOBIICHHS CBSI3€H MEXIY TUCCEPTALMSAMH — TIIO
TEKCTOBBIM 3aMMCTBOBAaHHSAM, M METOJaMU aHaIM3a



monmydeHHoro rpada. IlpudeM Hamudue TEKCTOBBIX
3aMMCTBOBAHMM, C HAIIEH TOYKHU 3PEHUS, YKA3bIBAET HA
OOIIHOCTH B IOATOTOBKE TEKCTOB TUCCEPTALINIL.

OnpeneneHre OOMIHOCTH HAydHBIX paboT 1O
TEKCTOBBIM 3aMMCTBOBaHHAM JOCTATOYHO
pacmpoctpanenHbiii Metox [1, 5], ogHako W3BeCTHBI U
IOpyrHe TOIXOIbl, OCHOBaHHBIE HA METOJAX aHaIHu3a

TekctoB  [13] ®  paccMOTpEeHHH  COBMECTHOTO
6ubnmorpaduyaeckoro LUTHPOBAHUS MEXIy
JnokyMeHTamu [14].
7 3ak/r04yeHue

Hackombko  HM3BECTHO  aBTOpaM, IIPOBEACHHOE
HCCIICIOBAaHUE 1o OIPEICIICHUIO CTPYKTYP

3aMMCTBOBAHUI B JTUCCEPTALUAX SBISIETCS TEPBBIM B
cBoeM poje. VccriemoBaHHBIE THUIOTE3BI W BOIPOCHI
paHee He BBIABUTANUCH. [l0aTOMY Tak e Ba)kKHO, UTO
ObUTH OTPabOTAHBI METOIBI UCCIICIOBAHMS.

HpOBC,Z[CHHOC HCCIICAOBAHUE NPOACMOHCTPUPOBAIIO

TEXHUYCCKYIO BO3MOXXHOCTH MPOBEACHUSA aHalIn3a
3aMCTBOBAaHUU B KPYIIHBIX TEKCTOBBIX KOJUICKOHUAX C
TIIPUMEHCHUEM CHUCTEMBI «AHTHUILIarHaT» B

COBOKYITHOCTH C METOJaMH aHalu3a JaHHbBIX s
(wibTpanMM  TOTOKa JIMCCEPTALMOHHBIX paboT |
BBIJICJICHUS] JIOKYMEHTOB, JUIi KOTOPBIX HE00X0auM
HOCIe YOI SKCIEPTHBIN aHaIH3.

Bruto 0OHapyKeHO, 9TO OOJBITNHCTBO
NPOBEPEHHBIX [JHUCCEpPTalMi HE MMEIOT 3HAYMMBIX
3aumcTBoBanuid. OnHako He meHee 500 pabor umeroT
CylecTBeHHBIH 00beM Oosiee 33% OOIIMX TEKCTOBBIX
(hparMeHTOB C IPYTMMH JUCCEPTAIMAMHU, YTO MOXKET
yKa3plBaTh JIMOO Ha Hanmuyue OOLIMX HCTOYHHKOB
3aUMCTBOBAHMs, THOO HA IPSAMOE 3aMMCTBOBAHHE.

B TIOCTPOEHHOM rpage 3alMCTBOBAHUIA
0OHapY)KEHBI KOJIJIEKTUBEI i «coo0iiecTBa»
JIUCCEPTALUH, MO-BUIMMOMY, CBS3aHHBIC C MPOILECCOM
ux moaroroBku. CooOmiecTBa ¢ OOJBIIHM 00BEMOM
3aMMCTBOBAaHUIA MEXIy IUCCEPTAIASIMU OTHECEHBI K
KOJUICKTHBaM, B  KOTOPBIX  HAaJTaXCH  IPOIECC
MOJICOTOBKK TEKCTOB JUCCEPTAIMi ITyTEM KOMITHISIIUK
W3 TOTOBBIX HCTOYHUKOB.

Pe3ynbraTel ucciaenoBaHu OBLIH MPEIOCTaBIEHBI
Ha paccMmoTpeHue odkcnepraMm PI'b u  momyumnmn
MOJIOKUTEIBbHYIO OLIEHKY. B nanpHelineM miuaHupyercs
NIPOBEJICHUE MOJOOHBIX HCCIEIOBAaHUH M B JPYIUX
00JacTAX HAYKH.
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Structures of Text Paraphrasing
and Plagiarism in Dissertations
on Historical Sciences

P.V. Botov, Y.V. Chehovich, A.S. Khritankov,
N.S. Surovenko, S.V. Tsarkov, D.V. Viuchnov

We report on the research of structures in graphs of
text paraphrasing and plagiarism in Ph.D. dissertations
on historical sciences in Russia (07.xx.xx, according to
HAC classification). Using algorithmic, statistical and
network analysis methods we discovered groups of
highly related dissertations, which intensely borrowed
from each other, which we call “science shops”, found
so-called “compiled” works and probable sources of
such compilations.


http://www.cs.waikato.ac.nz/%7Eml/weka/

MeTtoa oOHapy:KeHUs 1yOJINKATOB
B NMMOTOKE TEKCTOBBIX JIOKYMEHTOB

© A.M. Annpees

© /1.B. bepeskun

© U.A. Koznos © K.B. CumakoB

MI'TY um. H.O. baymana,
Mocksa

arkandreev@gmail.com dmitryb2007 @yandex.ru

AHHOTAIUA

Pabora mocBfleHa penIeHHIO 3aJadd ycTpa-
HEHUsI AyOJIUPYIOIMXCS TOKyMEHTOB U3 IOTO-
Ka TeKCTOBBIX coobmenuii. [lpuBenena Muoro-
KpHUTEpUaibHasi MOJEIb JIOKYMEHTa, Mpeaso-
JKEH METOJ OOHapy>KeHHsl yOIMKaToB Ha oc-
HOBE OMHApHOI KJIacCU(HKALUK C MOMOIIBIO
METO/Ia OMOPHBIX BEKTOPOB. OCHOBHOW aKIICHT
C/IeNiaH Ha 00eCTIeUYeHNH TPUMEHHUMOCTH METO-
Ja Uit 00pabOTKM JOKYMEHTOB W3 Pa3HBIX
npenMeTHBIX obiacrteil. [IpemnoxeH crmocod
CHIDKCHHUS BBIYUCIIHTEIIBHON CIIO)KHOCTH METO-
Jla TIOCPEICTBOM IpeABApUTENIbHON (riIbTpa-
LM KaHAUIATOB.

1 Beeagenue

B Hacrosiiee BpeMsi BO MHOTHX ITPEIMETHBIX 00-
JMACTAX CYIIECTBYET IOTPEOHOCTE B (HOPMHUPOBAHUU
OOJIBIIMX TEKCTOBBIX KOJUIEKIMi. Ilpu 3TOM mpoun3so-
JIHUTCS COOp TEKCTOBOM MH(OPMALUK M3 OTKPHITHIX WH-
TEpHET-UCTOYHHUKOB, a TaKXKe CICLHAIN3HPOBAHHBIX
pecypcoB. OCHOBHOH 007aCTBIO HUCIIOIB30BAHHS CO3/a-
BacMBIX TAKHM 00pa3oM XpaHWIMIL JOKYMEHTOB SBIISI-
€TCsI MHTEJICKTyaJIbHasi 00paboTKa TEKCTOB, KOTOPYIO,
Kak MPaBIJIo, MOKHO OTHECTH K Kiaccy Text Mining.

C pocTOoM KONMYECTBa pa3HOOOPA3HBIX MCTOYHHKOB
JAHHBIX B ceTH MHTepHeT (HOBOCTHBIE CailThI, OJIOTH,
CoIMaNlbHBIC CceTH) BCE Ooliee Cephe3Hol Mpobiemoit
cTaHoBuTCA nyOnupoBaHue nHdopmanuu. CoobuieHus,
Hy6HI/IKyeMI)Ie OAHUM HCTOYHUKOM, 3a4aCTyI0O MHOI'O-
KPaTHO MePeneyaThIBAIOTCS IpyruMu (B HCXOTHOM BHIC
WITH ¢ HeOONbIIMMH M3MEHEHUSIMH). B pesynbrate, npu
BBITIOJTHEHUH aBTOMAaTHYECKOTO cOOpa JOKYMEHTOB M3
MHOTOYHCIICHHBIX HMCTOYHUKOB B (OPMUPYEMOW TeK-
CTOBOH KOJUICKIIMM HAKAIUIMBAIOTCS WICHTHYHBIC WIIH
ONM3KHE MO COJICPIKAHUIO IOKYMEHTHI — TyOJIHMKaThl. B
HEKOTOPBIX 3aJa4ax HaJM4YKe TyOJHKaTOB TOJDKHO y4H-
TBIBaThCA — HAIPHUMEp, NIPU ONpeeTeHNH 3HaYMMOCTH
coobmiennii [14]. Ho B GONMbIIMHCTBE CITy9acB Mmorasa-

Tpyast 16-ii Bcepoccuiickoii Hay4yHoil KoHpepeHIMH
«DJIeKTPOHHbIe OHOJHMOTEKH: NepcHeKTHBHbIE MeTOAbI M
TeXHOJIOTHH, JJIEKTPOHHbIe Koulekuun» — RCDL-2014,
dy6na, Poccus, 13-16 oxrsadops 2014 r.
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HHE TaKUX JOKYMEHTOB B KOJUIEKIIMIO CHUKAET €€ Kade-
crBo [12, 16].

B nanHoii crathe paccMaTpuUBaeTCs pelIeHUE 3a1auu
oOHapyeHHs JTyOIMKaTOB B IMOTOKE TEKCTOBBIX CO00-
mieanii. Ocoboe BHUMaHHE YJICNAETCS OOECIICUCHHIO
BO3MOKHOCTH HCITOJIb30BaHUS Pa3paOOTaHHOTO METOoJa
JUI 00paOOTKU JOKYMEHTOB M3 Pa3JIMYHBIX IMPEIMET-
HBIX 00JIacTeH.

2 [locTanoBKa 3aga4n

2.1 ®YyHKIIMOHUPOBAHNE CHCTEMBI cOOpa
H 00padOTKH HOBOCTHOI HHpOpMATHHU

B pabore [9] aBTOpamMu GBUIO TIPEITIOKEHO PELICHHE
3a7a4ll Ka4eCTBEHHOTO aBTOMAaTHYECKOro cOopa HOBO-
CTHBIX JaHHBIX M3 VIHTEpPHET-UCTOYHMKOB, Ipennoa-
TaOLIEr0 U3BJICYEHHE C BEO-CTPAHUIIBI TEKCTa HOBOCTH,
a TaKkXe COMYTCTBYIOUIMX METAJaHHBIX, BKJIIOYAOIINX
Ha3BaHUE, JaTy ITyOJIMKalWu, aBTOpa HOBOCTH M p.
ITpu 3TOM OCYIIECTBIISIETCS KOHTPOJIb KOPPEKTHOCTH
n3BJIeKaeMoil HH(pOPMAIMH, TO €CTh MPOBEPKA COOTBET-
CTBHSI TEKCTOB 3arpy’KaeMbIX JTOKYMEHTOB HCXOJIHBIM
TEKCTaM HOBOCTEH Ha caiiTe.

TexkcToBeIE HaHHBIE, W3BIICYECHHBIE C BEO-CANTOB,
MOJIBEPTaroTcd 00pabOTKE Pa3NUYHBIMH METOJaMHU WH-
TEJUIEKTYalbHOTO aHanu3a [/-8], TakuMu Kak aBTOMa-
THYCCKaA KHaCCI/I(bI/IKaHI/IH " KlacTtepuzanusa JOKYMCH-
TOB, H3BJICYCHUC 3HAaHUM H (baKTOB U3 CCTCCTBCHHO-
SI3BIKOBBIX TEKCTOB, BBISBJICHHE TPEHIOB W IIPOTHO3
pa3BUTHUS CUTyaluil.

Hdis >pdexTuBHOTO TPHUMEHEHHS IEePEUNCIICHHBIX
METOJIOB 00pabOTKM TEKCTOBBIX JaHHBIX HEOOXOIMMO
00ecIeYnTh KauecTBO aHAJIM3UPYEeMOH KOJIEKIMU [O-
KyMEHTOB. [IoOMUMO BBIICYIIOMSHYTOH KOPPEKTHOCTH
Ka)XJIOTO KOHKPETHOTO TEKCTa, KadeCTBO KOJUICKIINH
nojipa3yMeBaeT TpeOOBaHHE OPHIMHAIBHOCTH COCTaB-
msronux e€ HoBocTed. IlpucyrcrBue B oOpabatbiBae-
MOM Ha0Ope OIMHAKOBBIX WJIM OYCHb OJIM3KHX IO CO-
JIep>KaHHUIO TOKYMEHTOB MOKET OTPHIATEIHHO CKa3aThb-
cs Ha KadecTBe 00paboTku. DTO Kacaercss pabOTHI MO-
JyJeH, BBIMONHSIIONIMX CTATUCTHYECKUI aHalu3 JOKY-
MEHTOB, HallpUMep, MOy aHaiuu3a TpeHnos. Ero pa-
00Ta OCHOBaHA Ha BLISBJIEHHH B KOJUIEKI[MH HOBOCTEN,
OTHOCAIIHUXCA K aHaﬂH3preMOﬁ CuTyauuu, u onpeaec-
JICHUM 3aBUCHUMOCTU YaCTOThI BCTPEYACMOCTHU TaKHUX
JIOKyMEHTOB OT BpeMeHH. [losBienue nyOneii mpuseaet



K MHOTOKPAaTHOMY Y4eTy MOMYJIEM HUICHTUYHBIX HOBO-
CTe, 4TO TMOBJIEUET 3a co00W HEKOPPEKTHBIH BHI IIO-
CTPOEHHOM 3aBUCUMOCTH.

Jlist obecrieyeHns] OpPUTHHAIBLHOCTH JOKYMEHTOB,
COCTABISIONINX TEKCTOBYIO KOJUIEKIIHIO, B CHCTEMY
cbopa HEOOXOAMMO BCTPOUTH TIOJCHCTEMY, 3ajauei
KOTOPOH SIBIISIETCSl ONEPATHBHOE OOHApYXEHHE U yaa-
JIeHWe W3 KOJUICKIIMH HEYeTKMX mybnukaroB (puc. 1).
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Puc. 1. Mecrto noncucremsl 0OHapy>KeHHUs TyOJIMKaTOB B CHCTEME aBTOMAaTH3MPOBAHHOTO cOopa 1 aHam3a
HOBOCTHOH HH(OpManuu

2.2 Oco0eHHOCTH penaemMoii 3a1aun

Ecmu pobiiema oOHApYXeHHUSA U YHOAJICHHUS MOJIHBIX
nyOJnieil TpuBHMAaJbHA, TO NPU HEOOXOJMMOCTH pacro-
3HABaTh HEYETKHE MyONUKAThl (TO €CTh, JOKYMEHTHI,
MMEIOIINE Pa3IMYHBIA TEKCT, HO OJM3KHE 10 cojlepika-
HHIO) BO3HUKAIOT 3HAYMTEIIbHBIC CIIOKHOCTH.

B cBs3u C ABNIEHMEM YAaCTHYHOTO TyONMHPOBaHUS B
pabore [10] mpemmaraercs moHsTHE WH(DOPMATHBHOM
HEOOXOAUMOCTH DJIEMEHTA BLICKA3bIBaHUA. «Bcsakuil
YaCTUYHO-IYOJICTHBIM JJIEMEHT, €CJIM OH OTBEYaeT
KOMMYHHUKAaTUBHOM 3ajjaue BBICKAa3bIBaHUsI, MPU3HAETCS
HH(POPMATUBHO-HECOOXOTUMBIM B TOH K€ MeEpe, 4TO U
MpoYHe, HeTYOICTHRIC SIEMEHTHI PEYH: TAKOW 3JICMEHT

WH(GOPMAaTHBHO HEOOXOOMM MOCTOJBKY, ITOCKOJBKY
BHOCHT CBOM YHHKAIBHBIH, HEMOBTOPUMBIA B JPYTHX
JJIeMEHTax, BKJIAJ B CyMMapHYI0 HH()OpPMAIHIO, mepe-
JaBaeMyl0 BBICKa3bIBaHMeM». Takum oOpasom, 3amada
oOHapyKeHHUs] HEYETKUX TyOIIMKAaTOB COCTOWUT B Pacro-
3HaBaHUM W YAAJICHUHN coo6meH1/1171, HC ABJIAIOINUXCA
MH(pOPMATHBHO-HEOOXOJUMBIMH.

YcraHoBUTh WH(POPMATHBHYIO HEOOXOIMMOCTH U
[IEHHOCTh HEKOTOPOT'O BBICKA3bIBAHUS BO3MOXKHO TOJIb-
KO C Y4EeTOM COOTBETCTBYIOLIETO CHTYaTHBHOI'O KOH-
TekcTa. Tak, IpU py4yHOH NIPOBEpPKE JOKYMEHTOB 3KC-
MepT, ONpeaessisl HAINYMEe WM OTCYTCTBUE TyOInpoBa-
HUS, IPUHAMAET pelleHHe C Y4eTOM IpeIMETHOH 00-
JIACTH U XapakTepa JOKyMEHTOB, COCTaBIISIOIUX aHa-
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mupyeMyro Kojureknuoo. Hampumep, mpu pabote c
IOPUINYECKUMH ~ JOKYMEHTaMH 0c000€ BHUMAaHUE
JIOJDKHO yJENAThCS METaJaHHBIM — ISl TEKCTOB TaKOIO
THINA JBa JOKYMEHTA C IPAKTUYECKHU UICHTUYHBIM CO-
JIep’)KaHUEeM, HO DPA3IMYarOlUMMUCS Ha3BaHWSIMM U Ja-
TaMH IyOJIMKAIlMd HE MOTYT CUMTAThCs AyoisimMu. Jlpy-
ol MOAXOJA HCHOJIb3YeTCsl MPU aHaIu3€e 3KOHOMHUYe-
CKUX HOBOCTEH, HampHMep, CBOJOK O COCTOSHHU (hOH-
JIOBOTO PBIHKA — TyOJIMKaTaMH He JJOJDKHBI IPU3HABATh-
Csl JOKYMEHTBI, UMEIOIUE OJHO U TO K€ HA3BaHUE U
OJIMHAKOBBII TEKCT, HO PAa3IUYAIONIMECS YUCIOBBIMU
JAaHHBIMU (3HAYCHHSMHU KypPCOB BAIIIOT).

Takum 00pa3oM, B pa3HBIX CIyd4asx SKCIEPT CpaB-
HUBACT JOKYMEHTHI C TOYKU 3PCHUS Pa3IMIHBIX KPHTE-
pueB (OIU30CTH TEKCTOBOTO COJEPIKAHUS, CXOICTBO
Ha3BaHU, pa3HUIIA BO BPEMEHH MyOJIHMKAIUK), TO €CTh
HCTIONB3YET pa3IMYHbIC MOJICIN PACIIO3HABAHUS TyOITH-
KaToOB B 3aBHCHMOCTH OT IPEIMETHOW OONaCTH W KOH-
TEeKCTa KOMMYHHUKAIIMOHHBIX coobmiennii. [loaTtomy He
MPEICTaBISETCS BOZMOKHBIM BBIPa0OTATh CIUHYIO CHC-
TeMy TpaBmI U1 OOHAPYKEHUS HEUYETKOTo TyOarpoBa-
HUS cpa3y A BeeX ciaydaeB. CienoBatesbHO, pa3pada-
ThIBacMass MNOACHUCTEMA MO0JDKHA HUMETb BO3MOXHOCTH
THOKON HACTPOWKH Ha pPa3HBIC MPEIMETHBIC OOJIACTH,
YTO TIO3BOJIUT €l MOJACTHPOBAThH JEATCILHOCTh YKCIIEP-
Ta MO PACIO3HABAHUIO NYOIICH C HCIOJIB30BAHUEM pa3-
TUYHBIX Mopenel. Tlockombky cucTtema cOOpa BEITIOIN-
HSET W3BJICUCHHE JOKYMEHTOB U3 MHOXKECTBA UCTOYHH-
KOB, KOTOpPBIC OTHOCATCS K Pa3IMYHBIM IIPEIMETHBIM
obmacTsiM, HEOOXOIUMO OOECIIeYnTh BO3MOXKHOCTH pa-
OOTBHI C HECKOJBKHMH MOJENSIMHU pPacIlO3HABaHUS Ty0-
JNKATOB OJHOBPEMEHHO.

Eme omHo#t mpoGiieMol, ¢ KOTOPOH TNPHXOIUTCS
CTOJKHYTBCS TIPH PEIICHUN 3a7addl yCTPaHEHUs TyOIu-
KaToB, SBJAETCA OONBIION 00beM 00padaThIBaeMBIX
JaHHBIX. Hann4ne B KOJUIEKIIUH COTEeH THICTY JOKYMEH-
TOB JIeTIa€T BEChbMa TPYJOEMKUM aHAJH3 KaXI0T0 HOBO-
TO COOOIIEHHUS ITyTeM CPaBHEHHS €T0 C KaXKIbIM U3 pa-
Hee 3arpy’KeHHBIX. JTa MpodyieMa MOXKET OBbITh pelieHa
C TMOMOIIBI0 IPUOIIKEHHBIX METO/IOB, HO WX MIPUMEHE-
HHUE BEIIET K CHIDKCHHIO KauecTBa OOHAPYKEeHUS TyO0ITu-
KaTOB, TO €CTh YMEHBIIEHHIO TOYHOCTH U MOJHOTHI [12].
IIpu pa3paboTke MpemIaracMoro IMOAXOAa pelaiach
3aJa4a COBMEIIEHHS BBICOKOTO KayecTBa U HU3KOM BBI-
YUCITUTETHHON CIIOKHOCTH MPOBEPKH JOKYMEHTOB.

3 O0630p MeTO10B 00HAPY:KeHHUs TyO.1ei

3.1 MeTtoabl, 0CHOBAaHHbIE HA MCNOJIL30BAHUN
IIUHIJIOB

OmanM w3 Hambollee TOMYIAPHBIX METOIOB, WC-
MOJB3yEeMbIX TIPH TIOUCKE HEYETKUX AYyOIMKATOB BeEO-
JIOKYMEHTOB, SIBISIETCS aaropuT™ mmHIoB [2, 5]. On
OCHOBaH Ha TPEACTaBICHNH JOKYMEHTA B BUJIE MHOXe-
CTBa BCEBO3MOXHBIX MOCJIEIOBATEIBHOCTEH (UKCHpO-
BAHHOM UIMHBI K, COCTOSIINX U3 COCEIHUX CIIOB. Takue
MOC/IE0BATEILHOCTH HA3bIBAIOTCS «IIMHIIaMu». J[Ba
JIOKyMeHTa CUHUTAKTCA IMOXOXUMH, €CIIU UX MHOXECTBA
IIMHIJIOB 3HAYMTENILHO TepecekaroTcs. KonndyecTso
IIMHTIIOB IPUMEPHO PaBHO JUTMHE JTOKYMEHTA B CIIOBaX,
MO3TOMY B IEJIAX MOBBIMICHUS 3PPEKTHBHOCTH aBTOPEI
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OPUTMHAJIBHOTO aJITOpUTMa NPEMUIOKWIN HECKOJIBKO
crioco0oB COMIITMPOBAaHUS MHOXECTBA.

JanpHeHIM pa3BUTHEM 3TOr0 METOJa CTall aro-
put™ «cymepiuHrios» [4]. Ero umest cocrout B mpu-
MEHEHHH K JJIEMEHTaM MHOXKECTBA IIMHIJIOB pa3jind-
HBIX X3II-(DYHKIIH 1 BBIOOpE IS KXKIOW U3 HUX IIHH-
TJIa, MUHAMU3HpYIOero e€ 3HadeHne. M3 BRIOpaHHBIX
MIMHIIIOB ()OPMUPYIOTCSI TPYIIBI, UMEHYEMBIE «CYIIep-
MMHTIaMu». J[Ba JOKyMEHTa CUMTAIOTCS TOXOXKHMMH,
€CIIM Mepa CXOJICTBa MX HAOOPOB «CYMNEPIIMHIJIOBY» HE
MEHbIIIE 33/IaHHOT0 3HAUCHMUS.

3.2 CurHatypHble MeTO/IbI

JlpyruM pacrpocTpaHEHHBIM KIIacCOM INPUOIMKEH-
HBIX MOAXOJMOB K ITOMCKY HEYETKUX HyONUKAaTOB SBIIS-
eTCsl KJ1acC CHUTHATYPHBIX MeTooB. [TompoOHeiid 0630p
AITOPUTMOB 3TOTO Kjacca BeIMoiHEH B [12]. OGueit
ujeeil SBISETCS TpeNCTaBIeHHE JOKyMEHTa C IOMO-
IIBIO OJIHOTO YHMCIIOBOTO 3HAUCHHUSI — KCUTHATYPBI», YTO
CBOJIUT NPOBEPKY CXOXKECTH JJOKyMEHTOB K CPaBHEHHIO
nx curHaryp. CoBmajeHue 3THX 3Ha4YCHUI O3HAYaeT,
YTO JOKYMEHTHI SIBIISIIOTCS HEYETKUMH JTyOJMKaTaMH.
CymiecTByeT MHOKECTBO CIIOCOOOB BBIYHMCICHHS CUTHA-
TYp AOKYMEHTOB:

® HCIOJB30BaHUE XOII-QYHKIWH, BBIYHACICHHOM
JUIsL BCEro JOKyMeHTa (3TO MO3BOJSIET OOHAPYKUBAThH
JIMIIb TOYHBIC TyOIUKATHI);

® WCIOJB30BaHHE XOMI-QYHKINH, BBIYUCICHHOM
JUISL CTPOKH, MOJYYCHHON W3 CIICTUICHHBIX B andaBuT-
HOM TIOPS/IKE HECKOJIBKHUX CJIOB JOKYMCHTa C HaubOJIb-
[IMMA 3HAYCHUSIMH BECOB, PACCUUTAHHBIX PA3THYHBIMH
merogamu (Hampumep, TF, TF-IDF u OptFreq);

® JICIOJIB30BaHUE XAII-(DYHKIMH, BBIYUCICHHOW IS
CTPOKH, MOJyYCHHOW W3 CLCIUICHHBIX B al(haBUTHOM ITO-
PsIIKe HECKOJBKHUX HAMOOJICe JIMHHBIX WA KTSDKEIIBIX»
(TO €cTh, COCTOANMX U3 CJIOB C HAMOOJIBIINM CYMMAPHBIM
3HAYEHUEM BECOB) TPEJIOKEHUH JJOKYMEHTA.

Heckonbko vHOM TOAXOM MpeaioxkeH B padore [14]:
3[1€Ch CHTHATYpa NPEICTABIAET COOOH HE XDII-CyMMY
LEMOYKH CJIOB, a caMy IIENouKy. [Ipu 3TOM JOKYMEHTEI
IMMPU3HAIOTCA [[y6J'II/IKaTaMI/I Ipy COBIAACHNUU 3aJITaHHOTO
YHCITa DIIEMEHTOB MX IEMOYEK.

3.3 MeToasl, HCTIO/IB3YIOIIEe BEKTOPHBIE MO/IEIH

B 3amauax wuHTEMIEKTyaqpHOW 0OpabOTKM TEKCTOB
(Text Mining) mmpoKo UCTIONB3YIOTCS BEKTOPHBIE MOICITH
TEKCTOBBIX JIOKYMEHTOB. IIpu 3TOM Kakmoe cooOleHue
MPE/ICTABISICTCSI B BHJIE BEKTOpPA B MHOTOMEPHOM TIPH3Ha-

KOBOM TIpocTpaHctBe D = (Dl, D2, s DN) ., KaKIbIid

3JIEMEHT KOTOPOT'0 OTPAXKAET HEKOTOPYIO XapaKTEPUCTUKY
JTIOKyMEHTA.

B xauecTBe JIEMEHTOB MOT'YT HMCIIONB30BATHCS CIIO-
Ba, BCTpewarolipecss B TekcTax kostekimu [11]. Tlpu
9TOM 3HAYCHHUSIMH 3JeMeHTOB Bektopa (1), mpencras-
JSIFOLIETO HEKOTOPBI TOKYMEHT, SIBIISIOTCS Beca COOT-
BETCTBYIOLIMX CIIOB, OTPAXKAIOIIME UX 3HAYUMOCTD IS
9TOrO JOKYyMEHTA!

di = (Wi, Wi, ), 1)



rae N — obmiee KOIMYECTBO PAa3MUYHBIX CIOB BO BCEX
NoKyMeHTax, W — Bec j-oro cioBa B i-oM JI0OKyMeHTe.

XoTsl Takoi BBIOOP NPU3HAKOBOTO MPOCTPAHCTBA SIBJISI-
eTcst HauboJiee PacIpoCTPaHEHHBIM, MOTYT IPUMEHSATh-
Csl U JIpyrue XapakTepUCTUKU TEKCTOB, HAIIPUMED, dac-
TOTA MOSBIECHUS Pa3IUYHbIX [1ap CUMBOJIOB WU YaCTOTa
MOSIBIICHUSI TEX WM MHBIX YacTeil peun [17].

B pa6ore [1] BexTOpHas MOJEIb KCIOIb30BaHA IPH
pelieHnn 3aa4n oOHapyxkeHusi ayosukaroB. IIpu sTom
BEKTOPOM TIPE/ICTABISCTCS HE OT/CIBbHBIA TOKYMEHT, a
mapa JOKyMEHTOB M3 oOydarorieii BeiOOpku. B kadectse
3HAYCHHS JJIEMEHTA BEKTOPA 3/IECh MCIOJB3YETCs MPOH3-
BEJICHHE BECOB COOTBETCTBYIOILETO CIIOBA B IMEPBOM M
BTOPOM JIOKyMeHTe Tapbl. [lomydeHHbI BEKTOp MOABEp-
raercsi KiIacCU(PUKAIMK C TIOMOIIBIO METOJa OMOPHBIX
BekTOpoB (Support vector machine, SVM) [15] ans npuss-
THSL PELICHHUSI O HAJTMYUH WK OTCYTCTBUH JyOIUPOBAHHUS.

Heckosbko MHOHM MOaX0[ HpeioxkeH B ctartbe [13].
OH TaKXe HCIOJIb3YET BEKTOPHOE MPE/ICTAaBICHUE Maphl
JIOKYMEHTOB, HO BEKTOp B IIEJIOM 3JI€Ch XapaKTepU3yeT
CXOJKECTh 3JIEMEHTOB Maphl, a €ro OTAEIbHBIE KOMIIO-
HEHTBHl — ONN30CTh JOKYMEHTOB C TOYKH 3pPEHUS pas-
JUYHBIX KpuTepues. [lapel, oTMedeHHbIe B 00ydaromei
BEIOOpKE KaK «IyONMKATBI» WIH «HE IyOIMKaThD»,
MPEACTABIECHBI ABYMsI KJIacTepaMH TOYEK MHOTOMEPHO-
ro mpoctpaHcTBa. TakuMm oOpaszoM, 3amaua oOHapyxe-
HUs AyOned cBOIUTCS K KiaccH(UKAlMKM HOBBIX Iap
JOKYMECHTOB, TO €CTb OTHECCHUIO UX K OAHOMY U3 3THUX
kiactepoB. Kilaccngukanus ocHoBaHa Ha BeIOOpE Kila-
cTepa, LEHTPOU KOTOPOro HaXOAUTCS OJKe K TOUKe,
MIPE/ICTABIISIONIEH HOBYIO Iapy TOKYMEHTOB.

3.4 MeTo, OCHOBAHHBINA HA BBISIBJICHUHU OJIM3KUX
10 CMBICJIY YacTed TEKCTOB

B [16] peraercst HECKOIBKO WHAsI, HO OJIHM3Kast 3a/1a-
ya: (GOpMHpOBaHHE M3 TPYMIBI JOKYMEHTOB, OIHCHI-
BaIOIIMX HEKOTOPOE COOBITHE, OJHOTO COOOIICHUs, CO-
JICPIKAIIET0 TOJNBKO OPUIMHAIIBHYI0 HH()OPMAIUIO O
cOOBITHH. J{JIsI 3TOTO BBHIMOJIHAECTCS IIOMCK U HCKJIIOYE-
HHE U3 TEKCTOB JJOKYMEHTOB (DParMeHTOB, COIEPKAIIUX
WACHTUYHYI0 nHPpopMamio. C 3TOM HEeTbI0 BBITOIHSICT-
csl TIpeiCTaBIeHre JOKYMEHTOB IEMOYKAMH 3HAUYMMBIX
CITOB, CpPaBHEHHE OJTHX IIETMOYeK W OOHAPYKEHHE WX
CXOXHX Y9IaCTKOB.

3.5 AHaJIM3 paccMOTPEHHbIX METOA0B 00HAPY:KEHUS
AyO0IUKATOB

VY CHrHaTypHBIX METOJIOB M ajrOPHTMOB, HCIIOJb-
3YIOIIMX HIMHIJIBI, €CTh HEKOTOPHIE CXOXKHE YEPTHI: 3TH
METOAbl MUHUMHU3UPYIOT BBIYHCIUTEIBHYIO CIOKHOCTD
oliepal CpaBHEHHUS JIOKyMEHTOB. [losToMy oHM Ha-
XOJAT MIMPOKOE NPUMEHEHHE B CUCTEMaX, paOOTAIOIINX
C THTaHTCKUMH O00BeMaMH NaHHBIX (HAmpumep, B IO-
HCKOBBIX cucTeMax). OOpaTHON CTOpOHON Menanu siB-
JseTCs MX y3Kasl HallPaBJICHHOCTh — 3TH METOIbI U MO-
JIeNTN TIPEJICTaBJICHUS! TEKCTOB, KOTOPBIMH OHH OIEpH-
pytoT (IIMHTJIBL, CHTHATYPHI), IPUTOIHBI JIUIIb IS YCT-
paHeHus1 ayOJieii U HE MOTYT OBITh MCIIOJB30BAHbI JJIs
npyrux 3agad. OpHako, Kak OBUIO IOKa3aHO BHINIE,
OUMICHHBIE OT JyOJMKAaTOB JIaHHBIE BIIOCIEACTBUH
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MOIBEPTalOTCs PasHooOpasHoit 00paboTKe W aHAH3Y.
IToaTOMy TIpenCTaBISIETCS TIETECOOOPA3HBIM MTPUMEHSTE
JUTSL OOHAPYKEHHUS TyOJIell arOPUTMBI K MOJICITH, KOTO-
pble MOTYT OBITh HCIIOJIB30BAHBI IS 3a/1a4 MHTEIUICKTY-
aJbHOM 00pabOTKH TEKCTOB.

Mopens 1 MeTof, TpencraBieHnsie B [16], Takke
MpeIHa3HaYeHbl HMCKIIOYUTENBHO JUIS PEIIeHHsT KOH-
KpETHOH 3ajadd, a UMEHHO YCTPAaHEHUS WIACHTHUYHBIX
¢parmenToB coobmenuii. Kpome toro, mma s¢pdexrus-
HOTO HCIOJIb30BaHHUs 3TOTO METOJa TOKYMEHTHI JOJDK-
HbI OBITH TPEABAPUTEIBHO pacCIpee/icHbl M0 KiacTe-
paM, COOTBETCTBYIOIIUM COOBITHSIM. B Hamew xe cu-
Tyallil yCTPaHEHUE NyOJICH, HAIPOTHB, BBIMOJIHICTCS
HA JTare MPeIBapUTEIBHOW 00paOOTKU JaHHBIX TMEpe]
HCTIONB30BAHUCM HHTCIUICKTYAILHBIX aHATHTHYCCKUAX
METOZOB, TAKHX KaK OOHapYXEHHE COOBITHH.

4 TIpeasio:KeHHBIH MOAX0/ K 00HAPYKEHUIO
Ay0JINKATOB

B memsix obecreueHns BO3MOXXHOCTH HPHUMEHEHHUS
pa3pabaThiBaeMOil MOJIETH JOKYMEHTOB JUIS PEIICHHUS
pasnuuHbIX 3aja4 u3 obmactu Text Mining, 6suto pe-
[ICHO KCIIONb30BaTh B KAYECTBE €€ OCHOBBI BEKTOPHOC
npencraBieHUe TEKCTOB. OIHAKO HCIOJB30BAHUE CIIOB
JOKYMEHTOB B KadecTBe mpu3HakoB (1) mo3Bosier
CPaBHUTH COOOLICHHS JIMIIb C TOYKH 3PEHHS COCTaBa
CIIOB, YTO HEZOCTATOYHO JUISl NPHHSATHS MPABHIBHOTO
perrenns. Bo MHOrMX HpeqMeTHBIX 00J1acTsAX CyLiect-
BEHHYIO POJIb WTPAIOT M JAPYyTrHe Kputepud (cm. 2.2), u
3TU KPUTEPHHU JOJDKHBI OBITH BKJIFOUSHBI B MOJIEIb.

Takum 00pa3oM, MO JOJDKHA TIPEIyCMaTpUBaTh
BO3MOXKHOCTb CPaBHEHHMS JOKYMEHTOB IO Pa3INYHBIM
npusHakaM. OKOHYATENbHO JKe PelIeHHe TOJDKHO MpH-
HUMAaThCS Ha OCHOBE aHAJIM3a Iapbl JOKyMEHTOB C TOY-
KU 3peHus BceX Kputepues. Mcxonsd u3 sToro, ynoGHO
npencTaBuTh napy nokymentos (d;, d;) Bextopom (2),

3JIEMCHTAMU KOTOPOTO SABJIAIOTCA PE3YJIbTaThl CpaBHC-
HUS TOKYMCHTOB II0 COOTBETCTBYIOIIMM IIPU3HAKAM:

@)

rac pllfj XapaKTepu3yeT CXOACTBO AJOKYMCHTOB di n

1 2 k
Pii =i P P

d; mo k-my kpureputo. Ha ocHOBe 3TOro BekTOpa npu-

HUMaeTCsl pelIeHNe O HaJIMYMK WM OTCYTCTBUU JyOnu-
poBanus. Jlnst 3TOro HEOOXOAMMO 3a/aTh (YHKIIHMIO,

BBIITOJIHAIOIIYI0 HHTCPIIPETALIUIO BEKTOpA O i TO €CThb

OTIPEJICIISIONIYI0 BEKTOP B OJMH U3 JBYX KJIACCOB, OJINH
M3 KOTOPBIX O3Ha4YaeT Hanuuue aybnupoBanus (000-
3HaunM ero M, ), apyroii — orcyrcrBue (M _):

1L pijeM;

D =
(p) 0, pi,j EM_.

©)
C yuetroMm BBIOpaHHOTO TMOAXOMa, Hporuecc oOHapy-
XKeHUs TyOred MOXHO pa3OWTh Ha CIIEIYIOIINE ITAIlbl
(puc. 2):
1. IMocTtpoeHne Momenu TOKYMEHTa, OTpaKaromiei

XaPAKTCPUCTUKHU HOBOCTHOTI'O COO6H.[€HI/I$I C TOYKH 3pe-
HHA KaXI0ro u3 BbIGpaHHLIX KPUTCPUCB.



2. CpaBHeHue Mojeneil AByX ITOKYMEHTOB H IIOITY-
YEHHE PE3yIbTUPYIOLIETO BEKTOPA | -

= =

3. MHTepnperanys BEKTOpa € IMOMOILIBIO peEIIaro-

weit pyskunn D(p; ;) -

Tekct Tekcr
OOKYyMeHTa OOKyMeHTa
MNocTpoeHne MNocTpoeHue
mogenn AOKyMeHTa mogenun AOKyMeHTa
d, d
CpaBHeHue moaenei MNpuHATHE peweHna /

AOKYMEHTOB U NoNyYeHne E
BEeKTOopa

Pi; aybavposaHua

0 Hannuun/ C BepavkT

OTCYTCTBMU

Puc. 2. Dramsr oOHapyKeHHUS DyOIUKATOB

5 Moaesab 10KyMeHTa

BayKHBIM 3TamoM pemIeHus 3a4aqH SBISIETCSI BBIOOD
KpUTEpHEB Uil CPaBHEHUsI TOKyMeHToB. HaGop xpure-
pHEB JIOJDKEH OBITh TOCTATOYHO BBIPA3UTEIBHBIM, YTO-
Obl oOecrieunBaTh BO3MOXKHOCTh T'MOKOW HACTPOMKH
MOJICIIA B COOTBETCTBHH CO CHCHU(PHUKONU Pa3THIHBIX
npenMeTHbIX obmacteit. st onpenenenus Habopa Kpu-
TepreB ObUIO MPOBENCHO HCCICIOBAHHE BHIOOPKH TEK-
CTOBBIX JIOKYMCHTOB, aBTOMATHYECKH COOMPAEMBIX W3
pa3nu4yHbIX HTepHET-UCTOYHUKOB.

B kauecTBe MCTOYHMKOB OBLTH BBHIOpaHBI 35 caliTOB
10 Pa3IUM4YHON TEMAaTUKE. OCHOBHBIE HOBOCTHBIE CaUTHI,
myOJIUKyIoImye MaTepHasl 0011IeCTBEHHO-
MOJUTHYECKOH M 3KOHOMHYECKOH TeMaTuky, OQHIHN-
aNbHBIE CaliThl OPraHOB rOCYJapCTBEHHOM Bractu P®,
HEKOTOpPbIE CATHl OPTaHOB 3aKOHOAATENHLHON M HCIION-
HUTETBHOH BiacTu cyOnrexToB PO. Takoif Habop caiiToB
MIO3BOJIMJI OXBATUTh 3HAUYUTEIHHOE YHCIIO TEM M THIIOB
HH()OPMAIMOHHBIX COOOIICHHH (JIEHTHI HOBOCTEH, aHa-
JUTHUYECKHE CTAaTbU M 0030pPbI, TOKYMEHTHI IIPABOBOTO
XapakTepa, JOKYMEHTbI, cofepkamme (HHHAHCOBO-
9KOHOMHUYECKHE MTOKA3ATEITH).

1200 map nDOKyMEHTOB OBUTH TIPOAHATN3UPOBAHBI
IKCIIEpTaMH BPY4YHyI0. B pesynpTaTe BBINOIHEHHOTO
aHanu3a ObUIM BBISBICHBI CIEHYIOLIME KPUTEPUH, Xa-
PaKTepH3YIOLINEe MO Paclo3HABAHUS TyOINKaTOB.

5.1 Conepxanne TekcTa

B OonbmmHCTBE CITydaeB OTNpeneNsroniee 3HauCHIe
uMeeT ONMM30CTh TeKCTOB. [Ipekne Bcero, 3TO Xapak-
TEpHO IS OOMIECTBEHHO-TIOMUTHYECKIX HOBOCTEH,
BKJIaJ KOTOPBIX B CyMMapHyI0 HWH(pOpManuio, mepeaa-
BaéMyI0 HOBOCTHBIM IIOTOKOM, OIIPEHEINISIETCSI OpPHUTH-
HaJIbHOCTBIO UX TEKCTOBOTO COJIEPIKAHHUSI.
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st oGecrieueHus BO3MOKHOCTH CPaBHEHHUSI COCTa-
BOB CJIOB JJOKYMEHTOB, MOJIEJIb JTOJKHA BKJIFOUATh BEK-
TOpHOE TipefcTaBiicHrie Tekcra coobmenus (1). Ecmm
CITOBO HE BCTpEYAETCs B JOKYMEHTE, €T0 BEC PaBEeH Hy-
7r0. JIJist OCTANBHBIX CJIOB BEC PACCUMTHIBAETCS MO Me-
togy TF-IDF ¢ wucnons3zoBanumem anroputma Okapi
BM25 [6]. PaccuuranHblii TakuM 00Gpa3oM BecC CIIOBa
wt = tf * idf mponoprmonanen wacrore ero ymorpebiie-
HusA B JIoKyMenTe tf 1 06paTHO mpornopiuruoHaneH yacTo-
Te ynoTpebIeHrs ClI0Ba B IPYTHX JOKYMEHTAaX KOJUIEK-
muu idf. B pesymbrare, Momens Tekcra mokymenTa d;

MPEICTaBIseT COOON BEKTOP:
d" = (wh w?, W), @

rme NW — obmree KoMuecTBO Pa3IUYHBIX CIIOB BO BCEX

JOKYMCHTAX, WiJ — BE€C j'FO CJI0Ba B i-OM JAOKYMCHTC.

BekropHoe mnpencraBieHHE MO3BOJISIET HCHONIB30-
BaTh AJISI CPABHEHHSI TEKCTOB IPOCTHIC alredpandeckue
MeTofbl. B KxauecTBe Mephl CX0ACTBA YAaCTO HCIIONB3YIOT
€BKJIUJIOBY METPUKY — PaCCTOSHUE MEXIY ABYMS TOY-
KaMU B MHOTOMEPHOM NPOCTPAHCTBE, BBIYUCISIEMOE I10
teopeme [Tudaropa. OgHako oHA MIIOXO MOJXOIUT IS
CPaBHEHUs JOKYMEHTOB, IIOX0XHX MO COJAEPXKAHUIO, HO
3HAUUTEIBHO DPA3IMUAONIMXCS Mo pasMmepy. Ilostomy
IIPU PeIIeHUH 3a/1a4 WHPOPMAIMOHHOTO TOHCKa Ooiee
pacIpocTpaHeH JIpyro crnocod CpaBHEHHS BEKTOPOB,
Ha3bIBa€MbIl KOCUHYCHOW Mepoi. biu3ocTs BEKTOpOB
OLICHMBAETCSl HA OCHOBAHWHU 3HAYEHHs KOCHHYca yria 6
MEKAYy HUMH, YTO MO3BOJISICT HE YYUTHIBAThH NPH CpPaB-
HEHUH JJINHY BEKTOPOB!

S,

sim,,, (d",d}") = ———L—— O
Z(Wi")z Z(WT)Z




Ha mepBrIit B3ry1s1K, B HEmsIX OOHApy>KeHHS IyOIH-
KaTOB JIy4llle HCIONB30BaTh EBKIMIOBO PACCTOSHHE,
MIOCKOJIBKY pa3Mep AOJDKEH MIpaTh poJib NPU CpaBHe-
HHUHU JTOKYMEHTOB: TEKCTBI CYIIECTBEHHO Pa3IHJarOIIeH-
CA MJIMHBI C OYCHb HU3KOH BEPOATHOCTBIO SABJIAIOTCA
HEYeTKUMH ayoOnukatamu. OOHAKO Ui oOecredeHus
Oosbield THOKOCTH CHCTEMBI OBUTO PEIICHO Pa3esIuTh
OLICHKY JIOKYMEHTOB C COJICPIKATEIbHON U CTPYKTYpPHOI
TOYKH 3peHusi. UTOOBI cAenaTh OLCHKY COAEpKaTelb-
HOW ONHM30CTH IOKYMEHTOB HE3aBHCHMON OT IPYTHX
XapaKTEPHCTUK, PELICHO MCHOJIB30BATh I CPAaBHEHHUS
KOCHHYCHYIO Mepy Onm3octh. [Ipu mcmonb30BaHUH He-
OTpHULATENEHBIX BECOB CIIOB KOCHHYCHAasi Mepa IpHHH-
MmaeTt 3Hauenus B uarepsaie [0, 1], mosTomy B KauecTBe
OLICHKHU PA3JIM4Us BEKTOPOB HCIIONB3YETCs 3HAUCHHE

ply=1-sim_(d",d}"). (6)

COoS

5.2 Conep:xaHue 3arojioBKa

OTAeIbHO TPU TPUHATHU DPEIICHUS YYHUTHIBAIOTCS
3arojIOBKH COOOIICHHUM, MPHYEM UX POJIb 3HAYMTEIHHO
BapbUPYETCsl B 3aBUCHMOCTH OT IPEAMETHOU 00JacTH.
[pu Teperneyarke HOBOCTEH 00I1IECTBEHHO-
MOJINTUYECKOM TEMaTHUKU C OJHOro caiTa Ha Jpyrou
HEPEIKO MU3MCHSICTCS TOJNBKO 3arojOBOK, MPUYEM WHO-
I1a — BEChMa CYIIECTBCHHO. B TakoM ciyuae Hammame
IyOnupoBaHUS MOXeET OBITh OOHapyXeHO Ha OCHOBE
OJIM30CTH OCTAJBHOTO TeKcTa HoBocTed. OmHako i
coolmienuii apyroro Tuma (HampuMep, MPaBOBOTO Xa-
pakTepa), pa3Iudre 3aroJOBKOB MMEET Pelaroliee 3Ha-
YCHUE, U TaKHE JTOKYMCHTHI HE JOJDKHBI MPU3HABATHCS
JyOnMKaTaMu, HECMOTPs Ha OJIM3KOE COIEpIKaHHE.

B Moj€end 3arojloBOK TEKCTa IPEACTABIAETCS aHa-
JIOTHYHO OCHOBHOMY TEKCTY (4), ¢ TO¥ JIHIIb pa3HHIICH,
4TO B KAUECTBE JIEMEHTOB BEKTOPA MCIIOJIB3YIOTCS CIIO-
BA, BCTPEYAIOIIMECS B 3ar0JIOBKAX JOKYMEHTOB KOJLIEK-

t
LA dit = (til, tiz, .y tiN ), roe N' — 06mmee xommuecTBo

Pa3IMYHBIX CIIOB B 3ar0JIOBKAX BCEX JOKYMEHTOB, t] —
BEC |-TO CJI0BA B 3aroJIOBKE i-T0 JOKYMEHTA.

CpaBHEHHE COCTABISIIOIIMX MOJENIEH, OTPAKAIOIINX
COJIEPIKAHKE 3arOJIOBKOB, TAKXKE BBIMOIHSIETCS AHAIO-
TUYHO CPABHEHHIO COJICPIKaHMUS TOKYMEHTOB (6):

t H t t
pij =1-sim(d;,d;)-

COos

5.3 IIpenioxkenus u a63ampl

IToMUMO OIIEHKH OJIH30CTH TEKCTOBOTO COJEPIKAHHS
JIOKYMEHTOB B IIEJIOM, JKCIIEpT oOpariaer 0ocodoe BHH-
MaH{E HA HAJIMYHE B COOOIIEHUAX HIIEHTUYHBIX CTPYK-
TYPHBIX 3JIEMEHTOB TEKCTOB — MPEIOKEHHI 1 a03a1ieB.
DTO CBA3AHO C TEM, YTO IPH MEperneyaTke HEKOTOPhIM
HCTOYHUKOM paHee OIyOINKOBAHHOTO JOKyMEHTa MHO-
THe U3 TUX DIIEMEHTOB MEPEHOCITCS B TEKCT-TyOIMKaT

0e3 U3MEHEHUH.

s cpaBHEHHS CTPYKTYPHBIX 3JEMEHTOB TEKCTa
JMIOKYMEHT  TPEICTABIIACTCS  MHOXXECTBAMH  CBOMX
c 1 .2 NE
di = (Ci s Ci y ey Ci ! ) a63aHeB

MpeaIoKeHUu u

P
dP =(pt, p?r o P ), tie N u NP — xommuectso
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TIpeUTOKEHII 1 ab3ares B i-oM JoKyMeHTe. B cBOrO 0Ode-
penb, KaKI0e MPeJIoKeHNE TPECTaBIsIET cO00M moce-
JIOBAaTENILHOCTH CJIOB, a TIOTOMY MOJKET OBITh IIpe/ICTaBIIe-

i P (eIt g2 N
HO BEKTOpHO# Mmoxensto C; =(¢', "%, ...,¢"" ), rme
Cij’k — Bec K-ro cioBa B j-OM MpEIokKEHHH i-0T0 JIOKY-
MeHTa. AHAJIOIMYHBIM 00pa3oM IPEJICTABIICH KaKIIbIil
cni 102 iNY
absau goxymenta: p =(p~, pt, ... pl" ).

[TockonbKy CTPYKTYpHBIE 3JIEMEHTHI MPEACTaBICHBI
MHOKECTBAMH, IUISl ONPENIENICHUs] MX CXOJCTBA MOXKHO
ucnoip3oBate ko3 umment XKakkapa. Tak, i mpen-
JIOKEHHUH OJM30CTh TOKYMEHTOB OyIeT paBHA

[
i

dé ude|

Ndf

sim§(df’, d) =

U]

Takas Mepa ONM30CTH NPUHUMAEeT BO BHUMAaHHE
JIUIIb KOJMYECTBO COBHAJAIOIIMX M Pa3NUYaroluXcs
MPEUIOKEHHH, HO HE YYUTBIBAaeT, KaKhMe UMEHHO IpeJ-
JIOKEHHs COBNANAIOT M pasnuuarorcs. OJHaKo coBIa-
JIeHHE 3HAUHMMBIX, COJEpPXKATEIbHBIX IPEATIOKECHUN
JIOJDKHO MMETh OOJBIIHNK Bec, YeM OJHOBPEMEHHOE MO-
SIBJICHUE B 000MX JTOKYMEHTaX OJMHAKOBBIX KOPOTKUX U
HE3HAYUTENbHBIX ()pa3. B cBA3M ¢ 3TMM BMecTO Komu-
YECTBA MPEIJIOKEHUN HCHONB3YETCS UX CYMMAapHBINA
Bec. Bec KaxIoro mpemuIoKeHns] pacCUNTHIBACTCS Kak
CyMMa BECOB COCTaBJISIOILUX €TO CIIOB.

Kpome Toro, mpezcraBieHHas Mepa SBISETCS CHM-
METPUYHOH, ¥ MOTOMY OHA IIIOXO IMOJXOJUT JJIsl CpaB-
HEHUS JOKYMEHTOB, OJJH U3 KOTOPBIX MOJIYYEH U3 ApYy-
TOro IMyTeM YAAICHHUsS HECKOJIBKHX IPEAJIOKECHHH: B
3TOM Ciydae IIepBO€ COOOIIEHHE COIEPKHUT NOIOJIHHM-
TENbHYI0 HMH(GOPMALMIO OTHOCHUTENIBHO BTOPOTO, HO
BTOpPOE HE UMEET OPUTMHAIIBHBIX JAAHHBIX OTHOCHTEJNb-
HO nepBoro. YtoObl ydecTb TpeOyeMylo HECUMMETpHUY-
HOCTbh, OBIJIO pEIIEHO HMCIOJIB30BaTh MEPY BKIIIOUYCHHS
BMECTO MEpHhI CXOJICTBA:

"
> [

dfndf| k=1

=
> e

ced! k=1

sime,. (df, d%) = —

(8)

JIIst OIIEHKH pa3iIu4us TOKYMEHTOB C TOUKH 3PEHUS
MIPEATIOKEHUH HCIIONIB3YIOTCS 3HAYCHHA

pij=1=simi(d7, df) n pf; =1-simp.(df, d7).

AHaJIOTHYHBIM o6pa30M BBITIOJIHACTCA CpPaBHCHUEC
8.6331163, PEIYJILTATOM KOTOPOI'o SABJIAKOTCA 3HAYCHUA

MepsI pazuans o 1 pli.

5.4 YncJjioBbie JaHHbBIE

Kpome mOKyMEHTOB, COAep:KamIiNX TOIBKO TEKCTO-
BYI0 MH(OPMAIIUIO, YaCTO BCTPEUAIOTCSA U T€, KOTOPHIE
BKJIIOYAIOT YHMCIIOBBIE JaHHBIE. B psme ciydaeB maxe
HE3HAUNTENFHOE W3MEHEHHE 3THX IAHHBIX MOXET Cy-
IICCTBCHHO TIOBJMATh Ha COJCPXKAHHE COOOIICHUS.
[IpumepomM Takux JOKYMEHTOB SBIISIOTCSI HOBOCTHBIE
cooOrieHnss U3 00JaCTH 3KOHOMHKUA (HOBOCTH O CO-



CTOSIHUM ()OHIOBOTO PBIHKA) WK CTIopTa (COOOIIEHHs O
pesyiabTaTax COpeBHOBaHHit). TakuWe JTOKyMEHTHI He
JIOJDKHBI TPU3HABAThCs AyONMKaTaMHu Jaxe MpH I0JI-
HOM COBIAJICHUH UX TEKCTA.

Jnst cpaBHEHHSI JOKYMEHTOB € TOYKH 3PEHUSI YHCIIO-
BBIX 3HAYEHWH KaXXI0€ COOOLICHHE IPEICTABISICTCS
Ha0OpOM dYHCEN, U3BJICUYEHHBIX M3 €ro TEKCTa:

d" ={nt,n?, ..., niNind },rae N¥ — konuuecTBO pasiuy-
HBIX YUCEN B i-OM JOKyMeHTe. [ BBIIOJIHEHHS OLIEH-
KU CXOJCTBA TAKUX HAOOPOB TAKXKE MCIIOIb3yETCA Mepa
BKJIIOYEHHs, OJHAKO DJIEMEHTHI CPAaBHMBAEMBIX MHO-
JKECTB HE SABJIAIOTCS B3BEILEHHBIMH, & IIOTOMY yYUThIBA-
€TCsl TMIIb KOJUYECTBO OAMHAKOBLIX U PA3INYAIOIUXCSI
YHCJIOBBIX 3HAUCHUM !

d' nd"

n
1

simipe (di', df) =

©)

PaccTosHME MeXIy JOKYMEHTAMH IO JaHHOMY
KpuTepuio pasro oy =1-simy (d', d).

Js HEeKOTOPBIX MpPEeAMETHBIX OO0JIAaCTel BakeH He
TOJIBKO COCTaB Habopa Yucell, HO U MOPSAOK UX CIIeNO-
BaHUS B TEKCTE AOKYMEHTa. JTO OTHOCHTCS, B YaCTHO-
CTH, K CIIOPTHBHBIM HOBOCTSIM, IZi¢ Pa3HbIe IOCIEI0Ba-
TENBHOCTH OJHHMX U TEX XK€ YHCEJ MOTYT COOTBETCTBO-
BaTh Pa3UYHBIM pE3yNIbTaTaM COpPEBHOBaHUi (Hampu-
Mep, ZiBa ceTa B TCHHUCHOM MaT4e, 3aBepIIMBILUECS CO
cueToM «6:4» n «4:6»). B Takom ciyuae 1yt mpeacTas-
JICHUS coo0ImeHus HCIIOJNIB3YyeTCS KOPTEX

N
d’={nf,n?,...n" }, rie N¥ — obmee KomHuECTBO
4ycel B i-OM JOKyMEHTe.

B aTtoM cnydae [uisi cpaBHEHHs TOKYMEHTOB HEO00-
XO/IMMO BBIOpaTh Mepy pa3inyusi, YYUTHIBAIOIIYIO MO-
PAIOK CJIEIOBaHUS AJIEMEHTOB. Takol Mepoi siBiseTcs
paccrosiaue Jlamepay—Jleenmreiina [3], paBHOe KomH-
YeCTBY Ollepalvii BCTABKH, yIaJICHHs, 3aMEHBI U Tiepe-
CTaHOBKH 3JICMEHTOB, HEOOXOMMBIX JUIsI TIpeoOpa3oBa-
HHSL OJTHOW TOCJIEJ0BATEIBHOCTH CUMBOJIOB (B JTaHHOM
cilyyae — 4HceN) B JPYryr0. JTa Mepa SBISETCS MOJIU-
¢ukanumeit paccrosiHust JIeBeHIITEHHA, OTIMYAIOMIASCS
HAIMYAEM OIEPalliil IIEPECTAHOBKU JBYX COCEIHUX
CHMBOJIOB (TPaHCITO3UIMK). DTO BaXXHO IJIsI Hallei 3a-
Jlau¥, MOCKOJbKY TPH IMepereyarke JOKYMEHTa WHOTIa
M3MEHSIETCS TIOPSZIOK CIeNOBaHMs ero ab3ales u mpe-
JIO)KEHHI, YTO MPUBOJIUT K MOSBICHHIO NEPECTAHOBOK B
MOCJIEI0BATEILHOCTH YUCEL.

PaccTosiHEE MKy COOOMIEHHMSAMH HPH HCIOIB30-
BAHHMH 3TOH Mepkl paBHo pj = distp (d', d]) u sema-

CTCA CUMMCTPUYHBIM.

5.5 ®otorpadun u cepliIKH

Wudopmanus B cCOOOMIEHUN MOXKET OBITH MPEJCTaB-
JIEHa HE TOJIbKO TEKCTOM WJIM YHCJIOBBIMHU JAHHBIMH, HO
U pa3lInuHBIMH 00BEKTaMH, BKIIOUEHHBIMU B TEKCT JO-
KyMeHTa - (oTorpadusmMy, BUICOPOIUKAMH, CCHUIKAMH
Ha CTOPOHHHUE UCTOYHUKHU. [IpHcyTcTBHE B HOKyMEHTE
JIOTIOJHUTENBHBIX (OTO- W BHICOMATEPHATIOB 3HAYHM-
TEJILHO TTOBBIIIAET BEPOSTHOCTH €T0 OPUTMHATIBHOCTH
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IIpu cpaBHeHun (oTOMATEPHATIOB, BKIIOYCHHBIX B
coo01IeHHe, BOZHUKAIOT CIIOKHOCTH: ONPEICIUTD UICH-
TUYHOCTH (oTorpaduii B AByX JAOKYMEHTaX HpoOiiema-
THUYHO, MOCKOJBKY OJHHAKOBBIE ¢ TOYKH 3PEHHs JKC-
nepra Qotorpaduu MoryT umerh pasiamudbie URL u
pasublii pa3smep. [lodToMy OBUTO TPHUHITO pPEUICHUC
YUUTHIBATh HE camu (PoTorpaduu, a UX KOJIMYECTBO B

nokymente: d™ . Takxe B MOJEb BKIIOYAETCS KOMIIO-
HEHT, OTPAKAIOMIMH KOJHYECTBO CCHUIOK, MPUCYTCT-
BYIOIMX B TekcTe coobmenns: di'. Pasmmume moky-

MEHTOB C TOYKH 3PEHMSI 3THUX KPUTEPUEB OIPEIEISIETCs
Kak pa3sHOCTh COOTBETCTBYIOILIUX 3HA4YEHUH!

,Dii,n} :diim—d}m, pirjj :dih_d?'

5.6 laTa u Bpemsi myO0IMKanuK

CyniecTBeHHBIM (DaKTOpOM, BIHMSIONUM HA TPUHS-
THE PEUICHHUS O HAIWYWH WIN OTCYTCTBHH JyOIHpOBa-
HUSI, SBJSIETCS pa3HHIlA BO BPEMEHH MyOJIMKAIMU CO-
obmennit. Tak, mpu AyOIMPOBaHUK HOBOCTHBIX CTaTeit
MepernevyaTbBAaHUI0 O0BIYHO MOJBEPraroTCsi CBEXKHE HO-
BOCTH, HEIaBHO OIyOJIMKOBaHHbIE HA CaliTe MEPBOMC-
touHuka. C yBeJIMYeHUEM MHTepBaJia MEXIy MOMEHTa-
MU TOSIBJICHUSI JOKYMEHTOB B CETH BEpPOSTHOCTbH Jy0-
JIMPOBaHMs OBICTPO yOBIBAET

B Mozenu 3Ta XapakTEpUCTHKA COOOIICHHS TMPe[-
craBiena nocpeactBom POSIX-BpemeHn MoMeHTa mmy0-
nuKanuu (KOTOpOe OMNpeAeNsIeTcs Kak KOJUYECTBO Ce-
KyHJ, TpoureAmux ¢ noixyHouu 1 saBapst 1970 roga mo
MOMEHTA, KOrJa JOKYMEHT ObUI OMyOJMKOBaH HCTOY-

HHUKOM): didt . Pasnmuuue mMexny AOKyMEHTaMH OIpene-
JsieTCsl Kak pa3HOCTh MEXKIYy MOMEHTaMH IyOJMKaluu

COOOIICHHH B CeKYHIaX: pidtj —d™ —d }“ .

5.7 ABTOPpHTETHOCTH HCTOYHHKA

Ilpu aHamm3e OOKYMEHTOB JKCIEPTHI O0OpaIaloT
BHUMaHHE Ha MCTOYHHUKU COOOLICHHWH, NMPU TOM OHH
PYKOBOJICTBYIOTCS CBOMMH TPEJCTaBICHUIMH 00 aBTO-
PUTETHOCTH HCTOYHUKOB. CTaThsi W3 aBTOPUTETHOTO
HCTOYHMKA (KOTOPBIH OOBIYHO MyOJIMKYET OPHTHHANb-
HBIE MaTEepPHaJbl) KMEET CYIIECTBEHHO MEHBIIYIO BEPO-
STHOCTh OBITh MPU3HAHHOW IyOIUKATOM, YEM JIOKY-
MEHT, TIOJIyYCHHBIH W3 HCTOYHHKA, PErYJISIPHO 3aHU-
MAFOIIEroCs MEPENneyaTkol qyKUX COOOIICHUI.

ABTOPUTETHOCTh HCTOYHHMKA S MPEACTABISETCS
snagenneM aut(s) €[0,1], orpaxkarommM BepOSTHOCTH
MyONUKAaM WM OPUTHHAIBHOTO COOOMICHUSA. JTO
3HAYCHHE MOXKET OBITh 33J1aHO KCIIEPTOM BPYUHYIO UITH
MOJy4eHO Ha OCHOBEe oOyd4aromieldd BBIOOPDKH —Kak
COOTHOUICHHE KOJIMYECTBAa OPUTHHAIBHBIX TOKYMEHTOB,
MOCTYMHMBUIMX OT HCTOYHHKA, K OOLIEMY KOJUYECTBY
OIMyOJMKOBAHHBIX UM COOOIICHUIA.

B Mozens JOKyMeHTa BKIFOYACTCSl KOMIIOHEHT, OT-
paKamuMii aBTOPUTETHOCTh HCTOYHHKA, OMYOIHKO-
d? =aut(src(d;)), rme

(src(d;) — ¢byHKuMs, ycTaHABIMBAKOMIAS COOTBETCTBHE

BAaBIIETO0 OTOT JOKYMCHT.

MECKAY NOKYMEHTOM U €0 UCTOYHUKOM.



Takum o0Opa3oM, MOIENh JOKYMEHTa IPEICTABISCT
c0001i COBOKYITHOCTh KOMIIOHEHTOB, XapaKTEePU3YIOMIHNX
COOOIICHHE C TOYKH 3PCHUS PA3IHYHBIX KPUTCPHCB:

di =(d".df,dl",d?, dP,d™, dP d, d). (10)
6 Metoa oOHapy:KeHHUs1 1y0JIUKATOB

6.1 MnTepnperanus pe3yJibTaTa CpaBHEHHsI

Hocne nomyuenust mozpeneit di u d; aBYX nOKy-

MEHTOB HEOOXOANMO CPaBHUThH UX U BBIHECTH PEIICHUE
0 TOM, SBJIAIOTCS JIM JOKYMEHTHI HEUETKUMHU IyOJHKa-
TamMu. JIJs1 3TOro BBIMNONHACTCS aHAINU3 CXOXKECTU CO-
oOIIEHNH TI0 KaXJAOMYy W3 KpHuTepueB. Pe3ynbrarom
CpPaBHEHHUsS TOKYMEHTOB C TOYKHM 3pEHHsI HEKOTOPOro

KPpUTCPUL k sBisercs 3HaueHue pikj' Bemonaus mo-

IMapHO CPAaBHCHUE KOMIIOHCHTOB Moaeneﬁ JJIs1 KaXXKJ0ro
H3 KPUTCPUCB, IMOJTYUYHUM BCKTOP

(AW t n c p im h dt a
Pii =(Pijr Pijr Piljs Pijr P Pijsr Piis Pijr Pirj)

(11)

BBuny BblIeyka3aHHOM HECUMMETPUYHOCTH MeEp

CXOZICTBA, HCIOJIb3YEMBIX ISl HEKOTOPBIX KPUTEPUEB,

pe3yabTaTOM CPaBHEHUS JBYX IOKYMEHTOB SBIISIOTCS

ABa Pa3lIMYHBIX BEKTOPA O j U P, XapaKTCPU3YIOLIHC

CTETICHb OTJIMYMS TIEPBOTO M BTOPOTO COOOIIECHHS APYT

oT Apyra. Kaxnplil u3 3TUX BEKTOPOB MHTEPIIPETUPYET-
csi ¢ momotnsio pyukmmu D(p) (3).

Jlis MHTEpIIpeTaluy pe3ysibTara CpaBHEHUS HE0O0-
XOJIMMO PEIIUTh 3a/1a4y OMHApHOM KiacCU(PHKAIMH, TO
€CTh OTHECTH BEKTOp K Kiaccy M, wmm M_. ns Ha-
CTPOWKHM IapamMeTpoB KiIacCH(UKATOpa HCIIONIB3YeTCs
oOyyaromasi BEIOOpKa — HaOOp BEKTOPOB, KKIBIH M3
KOTOphIX cHabxeH Metkoii me{M,, M_}, obo3Ha-
Yarouier Kiiace, K KOTOpOMY MPUHAUICKUT 3TOT BEKTOP.

3amaya OWHAPHOW KiacCH()UKAIUK COCTOHT B TOM,
4TOOBI JUIi BHOBb TIOCTYMHUBINETO HA HCCICAOBAHUE

1 2 K
BekTopa p=(p, p°,.., 0 ) ONpemenuTh KIacc, K
KOTOPOMY OH TPUHAIJIEKHT, TO €CTh 3HaueHue M. J{is
e€ peureHus: OyZeM HCIIOJIb30BAaTh METO]] ONIOPHBIX BEK-
TopoB (SVM). DTOT METO OCHOBAaH Ha MOCTPOEHUH B
K-meprom mpoctpanctee (K — 1)-MepHO# rumepruio-
cKkocTH, pasaensiomei oobextst knaccos M, 1 M_. B
3aBUCHMOCTH OT PACIIOJIOKEHUsI BEKTOpa L OTHOCHU-
TEJILHO 3TOW TUIEPIUIOCKOCTH, BBIMOJIHIETCS €ro OTHe-
CEeHHE K OJTHOMY M3 KIIaCCOB.

B03MOXXHBI clieytolie pe3ybTaTbl HHTEpPIPETAIUH:

e D(p;j)=D(pj;i)=0. B srom cnyuae oba no-
KyMEHTa IPH3HAIOTCS] OPUTUHATBHBIMHY;

e D(pij)#D(pji). Onun u3 DOKyMEHTOB SBIIS-
©TCsI OPUTHHAJIOM, @ BTOPO# — 1y0iiem;

.

D(pij) = D(pj,) =1. Oba noxymenra ssrorcs

IyOnsiMH APYT OTHOCHTENBHO 1pyra. To ecTh, HU OAWNH
13 HAX HE COAEPXUT OPUTHMHAIBHBIX IAHHBIX OTHOCH-
TEJIHO IPYTOTO.
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Ha ocHOBe MOIy4eHHBIX pe3yIbTATOB MPHHUMACTCS
pelleHne O JalbHEMIIUX ACUCTBUSIX B OTHOLIEHHU JI0-
kymeHTOB. Tak, B pa3pabOTaHHOW cHUCTEME pellaiach
3a/1avya IPOBEPKU JTOKYMEHTOB B MOMEHT UX MOCTYIUIC-
HUS OT UCTOYHUKA, TIPU ITOM 3arpy’KacMbIe COOOIICHUS
CPaBHUBAINCh HAa MPEIMET AyOJUPOBAHUSA C JOKYMECH-
TaMH, yXXe 3arpykeHHbIMH B 0a3y. [loatomy mHTEpec
MPEJCTABIUT JIUIIb ONUH U3 PEe3yJIbTaTOB MHTEPIIPETa-
U — SIBIIACTCS JIA 3arpy’KacMbIi JOKYMEHT IyOJHKa-
TOM paHee IMOMYyYeHHOTo cooOmeHus. OqHako mpu 00-
paboTKe TOTOBOH KOJJIEKIINH JOKYMEHTOB C LENBI0 00-
Hapy>KEHUs U YCTpaHECHHUs TyOJIMKATOB Ba)XHO BBIIBUTH
BCE Mapbl COOONICHHI, B KOTOPBIX UMEET MeCTO ay0Iu-
poBaHMe, Uil 4ero Tpedyercsi MCIOoJIb30BaTh oba pe-
3yJbTaTa.

6.2 MeToa npeIBapuTEILHOT0 0TOOPA KAHANIATOB

IIpeanoeHHbI METOM BBISIBICHHS HEYETKHX IyO-
JIMKATOB MMEET CYNIECTBEHHBIH HEJJOCTATOK — BBICOKYIO
BBIUMCIIUTENBHYIO CI0KHOCTh. Kakmoe HOBoe cooliie-
HHE II0/IBEPraeTcs CPaBHEHHMIO CO BCEMU paHee 3arpy-
JKCHHBIMH, M IIPH Ka)KIOM CPaBHEHUH BBIMIOIHSICTCS
pacueT OJU30CTH JOKYMEHTOB IO MHOXECTBY KPHUTCPH-
eB. OZIHaKO OYCBHUHO, YTO B OOJBIIMHCTBE CIIy4acB B
TakOM TIIATEJILHOM aHajau3e HET HEOOXOAUMOCTH —
CHJIFHO Pa3JIUYAIONINECs 10 TEKCTY JOKYMEHTHI C BEI-
COKOH BEpOSITHOCTHIO PAa3IHYHBI M MO COJCPKAHUIO.
CrnenoBaTesbHO, HY)KHO HCKIIIOYATh M3 PACCMOTPEHHS
T€ W3 paHee 3arpy)KEHHBIX HOBOCTEH, KOTOpBIC CIIHIII-
KOM CHJIbHO OTJIMYAIOTCS OT TeKYIICH.

C 3TOii 1IeTBbI0 BBINICONMCAHHBIM METOJ IIpeBapsi-
eTCsl TPOLEAYpoll 0TOOpa TOKYMEHTOB, IyOIHKATOM
KOTOPBIX MOXET OBITh TEKyIas HOBOCTH (TO €CTbh, OT-
0opa KaHOUIATOB HA POJb OPHIUHANA 3TOH HOBOCTH).
Orta mporenypa, Mo CyTH, TaKKe pelraer 3agady oOHa-
pyXeHus IyONHWKaToB, NMPHYEM OCHOBHBIMH TpeOOBa-
HUSAMH, NPENBABIAEMBIMH K Hel, SBIAIOTCS MHHH-
MaJlbHasi BEIYUCIUTEINIBHAS CIOKHOCTh U MaKCHMaJbHast
HoJHOTA (IIOCKONBKY OTOPOIICHHBIE U3 YMCIIa KaHAUIa-
TOB IOKYMEHTHI J]aJiee pacCMaTpUBaThCs He OYIyT).

B xauectBe Takoil mpoueaypsl paccMaTpUBaIUCh
npencTaBicHHble B pabote [12] mpubmmkeHHbIE METO-
JIbl OOHAapyXeHUsl AyOIMKaTOB, HMEIOUINE BBICOKYIO
MPOM3BOINTEIBHOCTh. BBuay Hamuuust Habopa B3Be-
IIEHHBIX CJIOB, OBUIO PEIIEHO MCIOJIb30BaTh ISl OMUCa-
HUS COOOIICHUS CUTHATYPY, HPEACTABJISIONIYI0 COO00i
CTPOKY, COCTOSIIYI0 W3 CICIUICHHBIX B aji(aBHTHOM
MOPSIKE HECKOJBKUX HAMOOJIee «TSIKENBIX» CIOB JO-
kymenta. Ilpu 3Tom mponeaypa oTbOpa KaHIHIATOB
3aKJIF0YaeTCs B BBIOOpPE U3 paHee 3arpy’KEeHHbBIX JIOKY-
MEHTOB T€X, KOTOPbIE UMEIOT TaKYIO )K€ CHTHATYpY, KaK
M TEeKyIlasi HOBOCTh. Takue mapbl JOKYMEHTOB C COBIIA-
JAIOIMMH CUTHATypaMu JOJDKHBI OBITh TOABEPTHYTHI
MPOBEPKE OCHOBHBIM METOJIOM, IIPEJICTABICHHBIM B
npensiayeM noapasaene. B pabote [12] mpemmoxero
UCIIOJIb30BATh CUTHATYPBI U3 6 CIIOB, HO 3TO MPUBOAUT K
HuskoMy 3HaueHuto mojHoTh (0.54). B mensx momyde-
HHS BBICOKOI MOJHOTHI, ObLIO PEIICHO COKPATUTh KO-
JMYECTBO CIIOB, COCTABISFOLIMX CHUTHATYPY, A0 JABYX.



7 JKcnepuMeHTAJbHAs MPOBEPKAa MeTOIA

B pamkax naHHOM paboThl ObUIM MTPOBEEHBI JKCIIE-
PHUMEHTB], HallpaBJICHHBbIE Ha aHAIN3 KadyecTBa paboTHI
pa3paboTaHHOW MOJCHCTEMbI OOHApYXKEHUsS AyOiHKa-
TOB, peaqu3yooueil npennoxeHHsll MeToa. Bee skcme-
puMeHThl TpoBoauiuch Ha I[IOBM co craemyroummu
OCHOBHBIME Mapamerpamu: mpoieccop Intel Core 2 Duo
2,21Tn, o6sem O3Y 2 I6.

Llenplo mepBoro sKcHepuMeHTa Obla OLEHKa Kade-
CTBa METOJa NpPEABAPUTENILHOTO 0TOOpa MOTEHLHANb-
HBIX JyOIMKATOB HA MpUMEpE aHain3a OOIIeCTBEHHO-
MOJIMTUYECKAX HOBOCTEH. TecTHpoBaHHE MTPOU3BOIH-
JOCh B TEYCHHE CYTOK. B KauecTBe BXOMHBIX JaHHBIX
ucrions3oBannch 1502 nokymeHTa, usBieueHHBIX ¢ 20
HOBOCTHBIX CaiiToB. Kaxnplii M3 JOKYMEHTOB MOABEP-
rancst cpaBHenuto ¢ 10293 3arpyxeHHbIMU paHee Co-
oOmennsMu. B o0mieil CII0KHOCTH OBLIO BBIITOJIHEHO
16 586 310 cpaBHeHHii TOKYMEHTOB, pu 3ToM 259 map
ObUTH OTOOPaHBI IS IPOBEPKH OCHOBHBIM METOJIOM.

Ta6J'II/IIIa 1. OreHKa Ka4yecTBa METO1a 0T60pa KaHaugaToB

N p N or N dup
Bcero 16586 310 | 16586 121 | 189
[Mpouutn oT60p 259 108 151
OTtOporeHo 16 586 051 | 16 586 013 38

I'ne N, — oOwee xomuuectso map, N, — uneno

map, 3JIEeMEHTHl KOTOPBIX HE JyOIupyroT ApyT Apyra, u
Ngyp — KOIMYECTBO Nap AOKYMEHTOB-1yOINKaTOB.

N3 189 map mybnukaroB otOop mpomnia 151 mapa
(80%). Takum 0Opa3oM, HCHOJIB30BAHUE CHTHATYPHI H3
JBYX CJIOB MO3BOJISIET YBENMYHTh IOJTHOTY MO CpaBHe-
HHIO C [ICCTUCIOBHBIMH CUTHATYPaMH, OJJHAKO NOOUTB-
cs1 monHOTHI, Onu3koit k 100%, He yaanock. Meton vac-
TO oTOpackiBaeT TyOIMKaThl B CIydasx, KOrJa OAUH U3
JIOKyMEHTOB SBJIIETCS YPE3aHHOM KONMUEH Apyroro —
OTCYTCTBHE HECKOJNBKUX Haparpa)oB 3HAYUTEIHHO
BIMSIET Ha Beca CJIOB. AHAIM3 Pe3YNbTaTOB AKCIEPH-
MEHTOB IIOKa3bIBaeT HEOOXOIUMOCTb HOPaOOTKH METO-
Jia TIPEeIBAPUTEIBLHOTO 0TOOpA.

OTOpoImIeHHBIC TTApbl HE WCHOIB3YIOTCSA IS 00yde-
HUSI U TECTUPOBAHUS OCHOBHOTO METOJa, OJJHAKO ObLIO
oOHapyxeHO, 4To 38 OmHUOOYHO OTOPOIICHHBIX Map
JyOJTMKAaTOB TI0 CBOMM XapaKTEPUCTUKAM OJIM3KH K TeM
151, xoropsie npouutk 0T6op. Takum 00pa3oM, HemOC-
TaTOYHAs MOJHOTA METOJa MpeIBapHTeIbHOrO OTOOpa
BEJIeT K TOSIBJICHHIO B KOJUICKIMU OOJBIIETO KOJIMYECT-
Ba JIyONUPYIOIIUXCS COOOIICHUH, HO HE CHIDKaeT KaJe-
CTBO O0Y4YCHHUSI OCHOBHOTO METOJA.

Cpenu Bcex 259 map, mporieaimux oToop, ayOsuKa-
ThI cocTaBisitoT 58%. CTonb HHM3Kas TOYHOCTh METOMa
JIOKa3bIBaeT HEOOXOIUMOCTh JOMOJHHUTENFHOTO aHau-
3a oroOpaHHbIX Hap. [Ipu 3ToM MeTox MpoAeMOHCTpH-
poBan BBICOKYIO 3pdexTuBHOCTh (101 3 (HEKTHBHO-
CTHIO TOHMMAETCsl OTHOIICHHWE KOJNWYecTBa map, OT-
OpOLIEHHBIX Ha J3Tare IpeaBapUTEIFHOrO 0TOOpa, K
obmemMy uncny map): u3 16 586 310 map moxymeHTOB
66110 oTOpOoITeHo 16 586 051 (0,99998%).
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B paMkax BTOpOTO SKCIIEPHMEHTa BBIIOJIHSIACH
OIICHKA Ka4ecTBa OCHOBHOTO Mertoma. st TecTHpoBa-
HUs ucnonb3oBaiuck 26 036 NOKyMeHTOB, W3BJIEYCH-
HeiX ¢ 20 HoBOCTHBIX caiiToB. C IOMOIIBI0 METOJa
¢unbTpanmu Obul0 oTOOpaHo 2650 map-kaHIUIATOB,
KaXJ1ast U3 KOTOPBIX ObLIa MPOaHAIM3UPOBaHA KCIIEP-
TaMH Ha MpeJMET Hamuuus ayOnupoBanus. Yacts map
HCIIOJIBL30BAIACh JUIss O0YYEeHHs], HA OCTAJBHBIX BBIMOJI-
HSJIOCh TECTUpOBaHUE Merona. Llenpio dKCrepuMeHTa
OBLIO OTpe/eIeHNEe 3aBUCMMOCTH TIOKa3aTeNeil KauecT-
Ba (TOYHOCTH, MMOJHOTH M F-MeprI) oT MormHOCTH 00Y-
YafoIeil BEIOOPKH ¥ OT YUUTHIBAEMBIX KPUTCPHCE.

IMoryyeHHbIe 3aBUCHMOCTH TIPECTaBIEHBI HA PHC. 3
(¢ — TpH KCIIONB30BAHUK TOJBKO OJIM30CTH COCTaBOB
cloB, 6 MPH  WCIOJIB30BAHUM TOJBKO CXOKECTH
naparpadoB, 6 — PH UCIHOJIb30BAHUH BCEX KPHTEPUEB,
TIPUBEICHHBIX B paszerie 5).

Kak BugHo u3 pucyHka, npu ucnoib3oBanun 400
00y4aronMx MPUMEPOB MPOHCXOJHUT HACHIIICHHE, U C
JaJbHEUIINM yBEIMYCHUEM O0ydaromieil BEIOOPKH Ka-
4ecTBO paboThl MeTona He yiydmaercs. Takum oOpa-
30M, Juisi 00y4eHus cuctembl gocratouno 400 map no-
KyMEHTOB, Pa3MEUCHHBIX JKCIIEPTaMU.

[IpoBeneHHBII SKCIIEPUMEHT JOKa3bIBAeT LENIeco00-
Pa3HOCTh MHOTOKPHTEPHUATIFHOTO CPaBHEHHMS! JIOKyMEHTOB:
TP MICTIONIB30BaHUN BCEX KPUTEPHEB JIOCTUIAIOTCs Ooee
BBICOKHE MOKas3atenu kadectBa (F-Mepa B 30HE HachIiie-
aust pasa 0,82), deM npu aHAIM3e TOKYMEHTOB TOJBKO C
toukw 3penus cios (0,67) nmm maparpagos (0,64).

[Tpn aHanmm3e pe3yabTATOB HKCIIEPUMEHTa OBIIO BBI-
SIBJICHO HECKOJBKO (DAaKTOPOB, HETAaTUBHO CKa3bIBaIO-
muxcs Ha kKadectBe. OHUM W3 HUX SBJISIETCS 4elloBe-
YecKUi (paKkTop: KaXKIbId IKCIEPT, MPUHUMABIINHN y4a-
CTHE B MOJATOTOBKE OOYYaromIel M TECTOBOW BBIOOPOK,
MMEET CBOE NPEICTABICHHE O TOM, KaKHE IOKYMEHTBHI
ABIIAIOTCA MH(POPMATHBHO HEOOXOAMMBIMH, a KaKHe —
HET, B pe3yJbTaTe Yero BOSHUKAIOT KOH(IMKTEI B CYX-
JEHUSIX JKCHepToB. Takxke 3KCIEPUMEHT IOKa3all, 4To
chucTeMa HEe MOXET OOHapyXHBaTh IyOJHpPOBaHHE B
cilyyae IEpeNUChIBAHUS OPUTMHAIBHOIO TeKcTa 0e3
U3MEHEHHS ero cojiepianus (pepailTuHra), 4T0 TOBOPUT
0 HEOoOXOANMOCTH JTOpabOTKH MOJENH JJIsi oOHapyxe-
HUSI TaKOTO poja ayOnupoBanus. Hakonern, npu npose-
JICHUW SKCIIEPUMEHTa Oblla BBINIOJHEHA IIOTBITKA Ha-
CTPOMKH €IMHOW MOJENN PACIO3HAaBAHUA JUIsl BCEX NO-
KYMEHTOB, 3arpy’kacMbIX ¢ HOBOCTHBIX caiiToB. Ho 3tu
JIOKyMEHTbI TPHUHAIJIECKAT Pa3IUUYHBIM IPEIMETHBIM
00J1acTsAM — cpef OOIIECCTBEHHO-TTOJUTHICCKUX HOBO-
CTel IomnajarTcs SKOHOMUYECKHE, CIIOPTHUBHBIE, IOPHU-
nquyeckre. J[i1s TOBBIIEHHsT KayecTBa pabOTHI ATU J0-
KyMEHTBHI JIOJDKHBI aHAJIM3UPOBATHCS C HCIOIB30BAaHUEM
CreUaIM3UPOBAaHHBIX MOJIENIEH PacIIO3HABAHMS.

IIpoBeneHHBIN H3KCIEPUMEHT TaKkKe MOoKazal, 4YTO
cpenHee BpeMmsi, 3aTpauMBacMOe Ha aHAM3 Iapbl JIOKY-
MEHTOB OCHOBHBIM METOJIOM, cocTaBiseT 5 mc. C yuetom
BBICOKOW 3(P(HEKTUBHOCTH METOJa MPEIBAPUTCIBHOMN
(UIBTpAIMU 3TO 03HAYACT, YTO CHCTEMa CIIOCOOHA 00pa-
6arpBars 10 000-50 000 moKyMeHTOB B 4ac (B 3aBUCHMO-
CTH OT KOJIMYECTBA 3arpy’KCHHBIX paHee COOOIICHUH, C
KOTOPBIMH TPeOYeTCsl CPaBHUBATH HOBBIE IOKYMEHTHI).
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8 HanpagJieHusl 1ajbHEHIIINX UCCIe10BAHMIA B
[Tomumo oGHapy>kKeHHS M YCTpaHEHHS IyOJIMKaTOB,
npeajaraeMblii METOJl MOXET OBITh HMCIOJb30BaH JIIs [4]
pelleHus] APYruX 3ajad HMHTEJUIEKTYalbHOTO aHan3a
TekcToB. [IpW COOTBETCTBYIOIIECH HACTpolke Habopa
YUUTHIBAEMBIX KPUTEPUEB W TOpora OJIM30CTH JOKY- [5]
MEHTOB, HEOOXOJMMOTO MJIsl BBIHECEHUS DPELICHHS O
HAITUYUK TyOITUPOBAHHUS, METOJ] MOKET OBITh MPUMEHEH
JUIsl periieHus oOIieil 3amaun OOHAPYKEHUS JIOKYMEH- [6]
TOB, OJM3KHUX MO COJEPXKAHHIO K 3aJaHHOMY. DTO MO-
3BOJIUT, B YaCTHOCTH, BBIMOJHITH (YOPMUPOBAHUE O]
OOpOK TeMaTW4eCKH ONM3KUX ITOKYMEHTOB, a TaKKe [7]
COOOIICHNH, KOTOPBIE ¢ OOJIBIION J0JICH BEPOSTHOCTH
CBSI3aHHBI C KAKUM-TO OOIIMM coObITHEM. Takum o0pa-
30M, MMEETCs BO3MOXKHOCTH HCIOJIb30BaHUs pa3pabo-
TAHHOTO METOoJa VISl PEIleHUs 3a/a4d JTUHAMHYECKOH
KJIaCTepH3aluK KOJUIEKIINH JOKYMEHTOB.

Eure oqHUM MepCHEKTHBHBIM HAIPABICHUEM Pa3BH-
THS METOJa SIBISCTCSI CHAOXCHHE €ro BO3MOXKHOCTBHIO 8]
HE TOJNBKO OOHApPY)XCHHUS HAIUYHMs HWIA OTCYTCTBHS
IOyOnUpoOBaHUs], HO U BBIACICHUs B TEKCTE OJIM3KHX IO
COJICpP’KaHUIO COOOIEHNH ()parMeHTOB C OPUTHHAIILHOM
(Hemy6rpoBaHHOM) HHOOPMAIIHEH.

9 3ak0ouenue

B pabote npennoxeH MeTo  0OHapy>KEHHUS U yCTpa-
HEeHHUS] HEYETKOTro NyOJNMPOBaHMS B MOTOKE TEKCTOBBIX [9]
cooOmieHnid. B ero ocHOBe JIC)KUT OTHECEHHE MMap MI0-
KYMCHTOB K KJIAcCy <«ayOJMKATOB» WM  «He-
JTyOJIMKATOBY» C MMOMOIIBIO METOA OTIOPHBIX BEKTOPOB.

[Ipemmaraemerii MeTon 00JamaeT BBICOKOH THOKO-
CThIO Onarojapsi BO3MOXKHOCTH €ro HaCTPOMKH sl 00-
paboTKH COOOIIEHUI U3 Pa3NUYHBIX MPEIMETHBIX 00-
jacteil. JTO JOCTUTAETCS MOCPEICTBOM BKIIIOYCHHS B
MOJICJIb TOKYMEHTa KOMIIOHEHTOB, OTPaXKAIOIIUX KpH-
TEPHUH, KOTOPBIMH PYKOBOJCTBYIOTCS SKCIEPTHI MPHU [10]
aHAJIN3¢ TCKCTOBBIX KOJUICKIIMIA BPYYHYO.

Jlns oOecnieyeHUsT HU3KOH BBIYMCIIMTEIIBHOW CII0XK-
HOCTH NpeAJIoKeHa Mpoleaypa 0To0opa nap-KaHIuIaToB
Ha OCHOBE CPABHEHHUS YHUCIOBBIX CHTHATYpP JOKyMEH-
TOB. DTO MO3BOJISIET MIPUMEHITh OCHOBHOM METO/I JIUIIb
K JOKYMCHTaM, MPOIIC/IIIAM OTOO0P.

(11

[IpencrapaeHHBI METOI OBUT aPOOMPOBAH TPH pe-
IICHUH 33]a49M aHAJIN3a MOTOKA TEKCTOBBIX COOOIICHHH,
3arpy’KaeMbIX W3 OTKPBITBIX HHTEPHET-UCTOYHHUKOB, C
IENTBIO YCTPAHEHHS TOKYMEHTOB, SBIIAIOIINXCS AyOnKa-
TaMU paHee 3arpy>KEHHbIX MaTepHasoB.

[12]
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[15] JIngum FO. Merox onopubix Bekropos. Kype The problem of duplicate documents elimination

nekumii «Anropurmet 1yt Mateprera», 2006. from a stream of text messages is considered. A
[16] Hukkonen A.JO. YcrpaHeHne W30BITOUHOCTH U multicriterion model of text document is given. Criteria

IDyOIUpOBaHHUS CIOXKETOB HOBOCTHBIX COOOIIECHUH are chosen to properly represent documents from

/I Co0opHUK pabOT yUaCTHUKOB KOHKYpCa different domains. An approach for duplicates detection

«Hurepuer-maremaruka 2007». based on binary classification is proposed. A method of
[17] Llesenés O.I'. MeTompl aBTOMATHIECKOI candidates preliminary filtration is proposed in order to

KIaccH(UKAIMH TEKCTOB HA eCTECTBEHHOM S3bIKE reduce the computational complexity of the approach.
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AHHOTaNus

PaccMoTpeHBI OCHOBHBIE IOJXOJBI, Kak B
o0ylacTH  WHTErpaluMd  JaHHBIX, TaK W
obecrieueHnN MEXBEIOMCTBEHHOTO
UH(POPMAIIMOHHOTO B3aUMOACHCTBHs (0OMeHa
IaHHBIMH) B OONAcTH MOPCKOM Cpemsl H
MOPCKOM NEeITEILHOCTH. Peanusanms
paccMoTpeHa Ha npuMepe Enunoit
roCyapCcTBEHHOH cucTeMbl mH(opMarmm 00
obcraHoBKe B  MupoBoM okeane. [l
HMHTETPALUU JIAaHHBIX HE Tpebyercs
CIeLHAJIBHBIX NPeoOpa3oBaHuil JaHHBIX B WX
HCTOYHMKAX, JOCTATOYHO TOJIBKO MPEICTABUTH
MeTajiaHHbIe Ha MHTETpHpyeMbIe
WHPOPMALIMOHHBIE  pecypchl.  3a  cdeT
HCIIOJIb30BAHUS €JMHOTO CIIOBAPS MapaMeTPOB
W CTaHAAPTU30BAaHHBIX  KJIAacCH(PUKATOPOB
MOJIb30BATENb MOXKET MOIYyYUTh PECYPCHl B
HEO0OXOAMMOM cOcCTaBe, (opMmarax XpaHEHHS
WK B BUAE TaONHIIEl, TpaduKa, KapThl.

1 BBenenue

B nocnennue roael B Poccun Hauyanach maccoBast
pa3paboTka «eAMHBIX CHCTeM», Hampumep, Enwmnas
nHpopMannoHHas cucreMa DenepanabHO CITyKOBI 11O
Ha/A30py B cepe CBI3H, HHPOPMAITMOHHBIX TEXHOJIOTHI
1 MacCOBBIX KOMMYHUKaIi, Enuaas rocymapcTBeHHas
cucreMa NpeAyNPEKACHUA u JINKBUIALUU
ype3BblUaliHbIX cuTyauuil, Enunas rocynapcrBeHHas
ABTOMAaTH3UpPOBaHHAS cucTtema KOHTPOJIS
panuanuoHHON 00CTaHOBKH Ha TEPPUTOPUHI
Poccuiickoit Ddenepanuy, Enunas cucrema
rOCyJlapCTBEHHOI'O  ydeTa  pe3yJbTaToB  Hay4dHO-
HCCIIEIOBATENBCKIX,  ONBITHO-KOHCTPYKTOPCKAX U
TEXHOJIOTHYECKAX PAa0OT TPaXTaHCKOTO Ha3HAYCHHS,
Ennnas rTocymapcTBeHHas CHCTeMa SKOJIOTHYECKOTO
MOHHUTOpHHTAa, EaWHas TOCyIZapcTBeHHash CHCTEMa
KOOpIuHAT u 1p. [3, 6].

[Toxoxxne paboTsl BenyTcs u 3a pyoexom. Tak yxe
okono 10 neT peann3yroTcs MaHbBEBPOIICHCKUE TPOESKTHI

Tpyast 16-ii Bcepoccmiickoii Hay4yHO#l KoH(pepeHIUH
«JIEeKTPOHHBbIE OHOJIMOTEKH: NMEePCHEeKTUBHbIE METOAbI U
TEXHOJIOTHH, JIEKTPOHHbIe KoJutekmum» — RCDL-2014,
Hy6na, Poccusi, 13-16 oxrsiops 2014 r.
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[0 HWHTErpalyM JaHHBIX B 00JacTH oOKeaHorpaduu
(http://lwww.seadatanet.org) [12], mereoposoruu [9].
Coznaercs MUpOBast UHTETpUPOBaHHAS
nH(opManMoHHas cUCTeMa B OOJACTH HCCIIeIOBaHHSA
okpyxaromieit cpenpt GEOS [13]. Mmeercs mpumep
UHTeTpanuu  HaOMoJaTe bHbIX —cucTteM  Integrated
Ocean Observing System (http://www.iooc.us/ocean-
observations/integrated-ocean-observing-system/).
be3ycnoBHO, ecTh peanu3alyy U B JPYTUX OPeIMETHBIX
obmactsx. Xopormme 0030psI COCTOSHUS HCCIIeOBaHUI
n  pa3paboTok B 00NACTH WMHTETPAMK  JaHHBIX
npencraBieHs! B paborax [4, 7, 10].

Bo Bcex 3Tnx cucremax cOOp HaHHBIX BEIETCS W3
pacIpeneneHHbIX ¥ HEOJHOPOIHBIX HCTOYHHMKOB. B
OCHOBHOM HCIOJB3YIOTCS IOAXOABI, CBSI3aHHBIE CO
CTaHAapTU3aLKEH 0OMEHHBIX ¢dopmaroB u
MPUBEICHUEM JAaHHBIX K EIUHON IEHTPaJIM30BaHHOMN
6aze mamsbix (BJ[) [5]. OT0 TpamuuMOHHBIA CrMOCOO
HHTETPaInH Extraction Transformation Loading
(ETL). Ipu HeGombiioM umcie 0OMEHHBIX (HOPMATOB
WIN KOJMYECTBE HMCTOYHMKOB JAHHBIX 3TOT IOAXOJ
BroiHe 3¢ddextuBeH. [Ipumensercs Takxe MOAXON,
CBSI3aHHBI C OpraHW3alUeld eIUHOT0 PeecTpa CCHUIOK
[13] Ha pasnuuHBIE MPUIOKEHUSA WM HAOOPHI JaHHBIX.
JanbHeiiliee NOBBILIEHUE MPOU3BOAUTENBHOCTH TPyAa
agmuHuctpatopoB  BJ[  HampsMmyilo  cBfi3ZaHO €
aBTOMAaTH3alLuen oOMeHa, aKTyaJln3anuen "
obecneyeHueM 1eaoctHoctu b1,

Jnst opraHu3auu MEXBEJOMCTBEHHOTO
B3aMMOJEHCTBHA BO  MHOTHX  CYHICCTBYIOIINX
CHCTEeMaX, TIPETCHAYIONINX Ha EAWHBIC CHCTEMBI», HE
peIIeHBl TaKue 3aaq KaK CO3aHue:

METQJaHHBIX [0 MMCIOIIUMCS HCTOYHHKAM
naHHbIX B cranmaprax MCO 1915, 1939 u np.;

— B/l eauHBIX CHPABOYHHMKOB, KIACCH()UKATOPOB

(Me)K}IyHapOI[HBIX, HAalTMOHAJIbHbBIX, BEIOMCTBCHHBIX,
JIOKAJIbHBIX);
— CPEACTB  aBTOMATHYECKOTO  MANMHPOBAHHUS

JIOKAJIHBIX MMEH [apaMeTpoB B OOLIECUCTEMHbIE U
Pas3IMYHBEIX CHCTEM KOJUPOBAHUS JIAHHEIX;

CPENCTB  WMHTErPAallMd  PasHOPOAHBIX |
pacrpeiesIeHHBIX JaHHBIX IS OpTaHW3allik OOMeHa
MEXIy IPOTPAMMHBIMH TIPUIOKEHUAMH (4TOOBI MOKHO
ObLIO aBTOMATHYECKHM IOJYYHTH IAaHHBIC W3 OMHOM
cucrembl (BJ]) M aBTOMAaTHYECKH HCIIOIB30BaTh HX B
JPYTOM TIPHIIOKEHHN).



B obnactu mccienoBaHUS MOPCKOHM Cpelbl HMeeTCs
50-netHuii onbIT cOOpa OKeaHOTpahUIECKUX JTAHHBIX OT
Pa3IMYHBIX BEJIOMCTB, ee 00paboTku u
MEXIyHapoJHOrO OOMEHa MMH W Ha COBPEMEHHOM
sTane  pa3BUTHA  MHOOPMALMOHHBIX  TEXHOJIOTHM
CYLIECTBYET HEOOXOIMMOCTh B3aUMOJICHCTBUS  Ha
YpOBHE HalMOHAJIBHBIX M 3apyOeXHbBIX, B T.4.
MEXAYHAapOAHBIX cucTteM. Kpome Toro, s yrpasieHus
MOPCKO JIESITEIbHOCTBIO u KOMIIJIEKCHOT'O
HHPOPMAIIMOHHOTO obecrieueHHs (henepabHBIX
OpraHOB HCIIOJHUTEIILHOW BJIACTH MMEETCS HacylIHas
HEOOXOJMMOCTh KaK B HWHTEIPallMM JAHHBIX, TakK
JIOBEJICHUS CO3JaHHOM WH(POPMAIMOHHON TNPOLYKINU
JI0 pa3iIMYHBIX YPOBHEH yIpaBIeHHs.

Beenennas B akcmnyatanuto B 2013 r. Enunas
rocyZiapcTBeHHas cucrema nHdopmanuu 06 06cTaHOBKE
B MupoBom okeane (ECHUMO, http://esimo.ru),
MHTETPUPYIOIIAsl  Pa3HOPOJHBIC,  paclpe/eieHHbIe
uH(popmManmonusie pecypest (MP) 12 muHHCTEpCTB 1
BegoMcTB Poccun (37 HOCTaBIIMKOB JaHHBIX, Ooliee

3500 UP), nmpemHasHaueHa JUIS  HHTETPAIdH
nHdopmanuu 00 oOCTaHOBKE B MHUpPOBOM OKeaHe H
KOMILIEKCHOTO HH()OPMALHOHHOTO obecreyeHus

MOpCKOfI JACATCIIBHOCTU. B npeACTaBJICHHOM OOKJIaae

pacCMOTPECHBI OCHOBHBIC MNOAXOAbI, KaK B obactu
HUHTErpaluun JaHHBIX, TakK n obecneueHHH
MCEXBCIOMCTBCHHOI'O I/IH(l)OpMaL[I/IOHHOFO

B3aumo ieiicTBusl (OOMeHa JaHHBIMH).

2 OcHOBHBIE MOAX0/bI

OcHOBHBIMH moaxofgamu 1o peanusaiuun ECHIMO
SBJIAIOTCS CO3JAHUE SIUHOTO CIOBaps mapamerpos [2],
MarpoBaHue KJIaCCU(HUKATOPOB, paciupeHue
coctaBa aTpuOyTOB METAaJaHHBIX, WMCIONUXCS B
crarmapre MCO 19115.

Co3nanne W TOJJEpKKAa  €AWHOTO  CIIOBapst
MapaMeTPOB CHCTEMBI MO3BOJISICT MPUBECTH K CIUHOM
CUCTEME HaMMEHOBaHUN Bce wucnoib3yemslie B HP
atpuOyTel. OcoOeHHO 3TO KacaeTcs aTpuOyTOB
METaJlaHHBIX, Hambollee IIUPOKO TPUMEHSEMBIX B
paznuusbix UP. [Ipu sTOM MOSBISAIOTCS BO3MOXKHOCTH
OOBeNWHEHHWS W CIUSHHUA Ppa3IHYHBIX  PECYpCOB,
HampuMmep, OOBEIUHEHHWE HaHHBIX HaOMIOAeHUN U
CBEACHWH O HAOMIOATeNbHBIX IUTATPOpMax st
COBMECTHOH BHM3yanm3amuu. TakuM o00pa3oM, eIUHBIH

ClIOBaph MapaMeTpoB oOecrmeyrBaeT  YHUGDHUKAIHIO
pa3sHOOOpa3HbIX  HUMEH  aTrpuOyToB  BO  BCEX
mporpamMMHbIX KoMmoHneHTax ECMIMO.

B opranmszaumsax - asropax HMP npumensrorcs

KJIacCCHU()UKATOPBI PA3IMYHOTO YPOBHS CTaHAAPTH3AINH.
Jns npuBeneHus WX eOWHBIM, npuHATEIM B ECMIMO
KiaccuukaTopam, HEOOXOAUMO ManmnupoBaHue
JIOKAJIbHBIX KIaCCU(UKATOPOB B MEXKIYyHAPOIHBIC U
HAIMOHAJBHBIC. DTO MO3BOJIIET HCIOJIH30BAThH JIFOOYIO
HOTAI[MI0 KOJMPOBaHUS 0€3 Kakoro-mubo BIMSHUS Ha
HHPOPMALIMOHHOE  B3auMmopelcTeue. [lpu  3TOM
MOJTB30BATEIh MOXKET BCETNIa BEPHYTHCA K JIOKAIBHOM
HOTAINH Kiaccuukaropa.
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OO0mue KOsl M KIacCH(PHUKATOPBI 00SCIICUNBAIOT
pacKoIMpOBaHKe 3HAYCHHUI METaJaHHbBIX U JaHHBIX TPU
BHEIIHEM  MPEACTABICHUU  JaHHBIX, YHU(PHUKALUH
MH(OPMAIIMOHHBIX, NPOTPaMMHBIX ~ HHTepQencoB
nonb3oBareis. CIMCOK HEOOXOAMMEIX JIIS ONMHMCAHMS
WP xnaccu(uratopoB, BKIIOYAET cieayroiine (ypoBeHb
00paboTaHHOCTH JIAHHEBIX, MPOCTPAHCTBEHHOE
mpeJcTaBlIcHUe, 4actoTa oOHoBIeHWss WP, wdacrtora
noBropeHus naHHbeIX B WP, dopma mnpencraBieHus
pecypca, THUIT IOCTaBKH, OpraHH3alliH, CTPAHbI, OKEAHbI
U Mops, ropoia, cyObekTel P®, cyma, mpuOpexHbie
CTaHIINH, MOPCKOiA NEATEILHOCTH, METOBI
HaOIONEHNH, OmpeaeeHuit, o0paboTKN IaHHBIX). B
JIAHHBIX TaKXKe HCIIOJIB3YIOTCS HEKOTOPBIC
KJIacCU(PUKATOPbl M3  BbIIIENEPEYHCICHHBIX. Kpome
TOT0, €CTh TaKHE KJIACCH(PHUKATOPHI, KaK CIUIOYCHHOCTH
nb1a, Gpopmbl 00J1aKOB, AT BOJHEHUS U IPYTHE, BCETO
ucnons3yercs okono 400 kiraccudukaTopoB M HOTALMiA
KOJHUPOBAHMUS.

Knaccudpukamus WP mo ypoBHIO 00paboTaHHOCTH
JAHHBIX (nabaroneHHbIe, JMarHOCTHYECKHE,
MPOTHOCTHYECKHE, OOOOIIEHHBIE — arperdpoBaHHBIE),
(bopMe mpeacTaBICHHUsI TaHHBIX (TOYKa, MPOGIIIb, CETKA,
oObeKkTHBIe  (ainbl), cucreme xpanenus  (B],
CTPYKTYpPHPOBaHHBIE  (haijIbl, CEpBUCH], KaTaJlOTH
OOBEKTHBIX (HalJIOB) MO3BOJSIET HE TOJMBKO YIYYIIHThH
mouck MNP, HO m Oonee 3((ekTHBHO OpraHW30BATH
BU3yaIN3aIMIO JaHHBIX.

Bxitouenne B omucanuss WP dopmannzoBaHHBIX
cBeleHMH 0  Tune  IarGopMbl  HM3MEpPEHHH,
IIPOCTPAHCTBEHHO-BPEMEHHBIX MacmTaboB
MPEJCTAaBICHNUS JAHHBIX [O3BOJIIET B JaJbHEHIIeM

MOCTPOUTH PAa3JINIHBIC 1a0JIOHBI BU3YyaJIn3alliu
JaHHBIX.
IloumeHoBaHHas COBOKYITHOCTH JaHHBIX,

TEHEPUPYEMBIX HCTOYHHKOM OT JIOKAJbHOH CHCTEMBI,
nocie TPUMEHEHHs] K HHUM olepauuid (omucaHue
MeTaJJaHHBIX ¥ HOPMAITH3alHs JaHHbIX) cTaHoBUTCs UP.
NudopmannoHHbIA pecypec — 3TO CTPYyKTYpHpPOBaHHbIC
(B w aitnel) WM HECTPYKTYPUPOBAHHBIE TaHHBIE
(moxymeHT, COBOKYTHOCTb JOKYMEHTOB),
peJHa3HAYECHHbIE U oopmIIeHHBIE JUIsL
pacnpoCTpaHEHHsI CPeld HEOTPAaHWUYEHHOTO KPyTa JIMII,
mb0  ciyXallde OCHOBOM ANl TPeNOCTaBICHUS
uHdopmannonnex ycuyr. [Ipuznakamu WP sBustorcs
OTHOPOJHOCTh CTPYKTYPHI [aHHBIX, HAaXOXXJCHHE B
OJJHOM  HCTOYHHMKE (OOHOM  HOCHTENE), OJAWH
MIPOCTPAaHCTBEHHO-BPEMEHHONH MacmTad pa3perieHus
JITaHHBIX (nampumep, CpOYHBIE  JaHHbIE  Ha
(PMKCHPOBaHHBIX TPHOPEKHBIX CTAHILMAX, CIy4aiHbIC
U3MEPCHHS BO BpEMCHH H IIPOCTPAHCTBE).

HNudopmanvonnas 06a3a MpeAMETHOH o0O0NacTH H
cocraBsone ee P oGmagaroT TaKUMH CBOMCTBAMU
KaKk HICHTU(UKAIMS, COACpKaHHWEe, IPOHM3BOJICTBO,
MPOUCXOXKACHHUE, CBSA3HOCTh, OTrPAaHUYEHUE JAOCTYTIA,
sku3HeHHsbI ki UP, puc. 1.


http://data.oceaninfo.ru/meta/codes/codeview.jsp?l=ru&id=299
http://data.oceaninfo.ru/meta/codes/codeview.jsp?l=ru&id=299
http://data.oceaninfo.ru/meta/codes/codeview.jsp?l=ru&id=284
http://data.oceaninfo.ru/meta/codes/codeview.jsp?l=ru&id=284
http://data.oceaninfo.ru/meta/codes/codeview.jsp?l=ru&id=306
http://data.oceaninfo.ru/meta/codes/codeview.jsp?l=ru&id=306
http://data.oceaninfo.ru/meta/codes/codeview.jsp?l=ru&id=307
http://data.oceaninfo.ru/meta/codes/codeview.jsp?l=ru&id=17
http://data.oceaninfo.ru/meta/codes/codeview.jsp?l=ru&id=296
http://data.oceaninfo.ru/meta/codes/codeview.jsp?l=ru&id=9
http://data.oceaninfo.ru/meta/codes/codeview.jsp?l=ru&id=9
http://data.oceaninfo.ru/meta/codes/codeview.jsp?l=ru&id=292
http://data.oceaninfo.ru/meta/codes/codeview.jsp?l=ru&id=23
http://data.oceaninfo.ru/meta/codes/codeview.jsp?l=ru&id=140
http://data.oceaninfo.ru/meta/codes/codeview.jsp?l=ru&id=140
http://data.oceaninfo.ru/meta/codes/codeview.jsp?l=ru&id=310
http://data.oceaninfo.ru/meta/codes/codeview.jsp?l=ru&id=279
http://data.oceaninfo.ru/meta/codes/codeview.jsp?l=ru&id=279

WNudopmanmonHas 6a3a
MIPEIMETHOM 00IacTH

WudopmannoHHsIii pecypc

Unenrnduxanms

Conepxanue

[IpousBoncTBO

IIpoucxoxaenue

CBS43HOCTD

OrpaHuyeHust

JKu3HEHHBIN UK

Puc. 1. Kareropuu cBoiicTB HH(POPMAIIMOHHBIX PECYPCOB

WP npexncraBnser coboii enunuiry Habopa IaHHBIX
(vacTe WM BCA Tabnuia WM HECKONbKO Tabmwi BT,
OT/ENbHBIN (aiiiT), HMEIONIYI0 YHHKAIFHOCTh MO TAKUM
CBOIfCTBaM, Kak HIACHTH(HKATOP pecypca (pusnueckuit
U JIOTHYECKHH), TeMaThuka pecypca (mapaMmerpbl), THI
pecypca (naHHbIe HaONMIONCHUM, JHATHOCTHYECKHE,
MPOTHOCTUYECKHE U 000011IeHHBIC JIaHHBIE),
MIPOCTPAHCTBEHHO-BPEMEHHOE  pa3pelleHHe IaHHBIX,
dhopma MIpeJCTaBICHUS (6yxBenHO-1IdpOBast,
CTPYKTYPHUPOBaHHas, TEKCTOBa, rpapuyeckas,
MPOCTPAHCTBEHHAs), chucTeMa XpaHeHust naHHbX (BJ],
CTPYKTYpPHpPOBaHHBIE WM  OOBEKTHBIE  (paiJIbl,
MPUIOKEHHUE, BKITIOYast KapTOrpapuIecKue CepBHCHI).

Jns  ympaBineHWs [TaHHBIMH BBEJICHO IOHSTHE
sxzeMiursip MP. B 3aBuCHMOCTH OT TeMaTHKH, 00HEMOB
IaHHBIX VP MOXeT mpencTaBisATh OAWH WIH HECKOJIBKO
9K3EMIUIIPOB, KOJIMYECTBO HK3EMIUIIPOB 3aBUCHT OT
NPUHATOM  Mepapxuu  JaHHbIX. Hanpumep, s
OKEaHOrpaHUUECKHX JaHHBIX JK3EMIULIPOM MOTYT
OBITh. JaHHBIC, W3MEPCHHBIC HA OJHOM TOPH3OHTE;
JIaHHEIE, MOJIyYE€HHBIE Ha OJTHOM npoduiie
(oxeanorpaduueckasi CTaHIUS, BBIMOJHEHHAS B OJHOM
TOYKE B OJMH MOMEHT BPEMEHH); JaHHbIC, COOpaHHBIE
3a BeCh MEPUOJl pelica HayYHO-HUCCIEeI0BATEIbCKOTO
cynna (eauHuna coOopa JaHHBIX).

MeTaI[aHHI)Ie BKJIFOHAKOT OIIMCAHUEC MCTOYHUKOB
nHopManuy, CpeICcTB YIpaBieHUS U 00pabOTKH
JaHHBIX. VIcTouHMKM WH(GOpPMAIMK IPEJCTaBIICHBI
Oosee JIETAIIBHO OTJEIbHBIMU OIIMCAaHUSIMA
HAONIOMATENbEHBIX  CeTel, NPUOOPOB, IKCIICIUIINH,
MIPOEKTOB, MOPEBEIUECKUX OpraHW3alMi, HaydHO-
MCCIIEOBATEIbCKUX CYAOB, NPHOPEXKHBIX CTAHIMH H
MOCTOB Ha Mopsx Poccuy, KOCMHYECKHX ammaparos,
9KCIEPTOB, KOTOpHIE Tarkke oopmiensr kak UP.

CxemMa MeTagaHHBIX 3a CYET MCIIOJH30BAHHUSA
KIIacCH()UKATOPOB ¥ EAMHOTO CIIOBAaps IapaMeTpoB
SBISICTCS ~ YHUBEPCAIBHOM HE3aBHCHUMOM  OT
MPEIMETHOM O0JIACTH; TOCTATOYHO BBIPA3UTEIEHON IS
MOHUMAaHHUA CTPYKTYPHl JaHHBIX; COBMECTUMOH C
MEXIYHAPOAHBIMH CTAaHAAPTaAMH W TIPOTOKOJIAMH B
00J1acTH METaJaHHBIX U MH(POPMAIIMOHHOTO TIOKCKA.

[Tpu 5TOM MaKCUMAJIBHO HCIOJB3YIOTCS CTaHAAPTHI
HHTEpOoIepadenbHOCTH B obmactu MetamaHHex  MCO
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19115, cranpaptel UCO cepun 19100, cranmapter Open
Geospatial Consortium.

[Iporokon oOMeHa ompexemsier  (GopMartsl  ©
MEXaHHU3MBl OOMCHA TaHHBIMH MEXIy KOMIIOHCHTAMHU
TEXHOJIOTUH M COCTOMT W3 COOOIICHHS - 3ampoca,
coobmienuss — orBeta (XML ¢opmar) u oOMeHHOTO
(aiina manHHBIX B MexayHapoaHom ¢opmare NetCDF
(nBowmuHBI daiin).

OTH moxxonpl O0ECNeYMBAIOT peIIeHHe 3ajad
yopaeieHuss — pasHopoxHbiMu P mocpenctBom
eIMHOOOpa3HOro JIOCTyIa KO BCEM pecypcam H
WCIIONIb30BaHMs TIOMCKOBBIX aTPUOYTOB JUIS Pa3HBIX

¢dopm npencrasnenust UP.

3 CxeMa onucanusi HHGOPMALHOHHBIX
pecypcoB

Omnucanne WP crpontcs m3 OJI0KOB, BKIIFOYAFOIINX
OJIH HJIM HECKOJIBKO DIIEMEHTOB M PaseiioB (KIIaccoB)
cragmapra MCO 19115 u mpencraBnsieTcs B BHIC
Habopa 3anmceii [1].

Onemenm sBRSETCA HeﬂCHHMOﬁ YaCTbIO OIIMCaHUs B
COCTaBC paszaecja OIucaHusd, KOTOpBIﬁ MOXET OBITh

WCTIONIB30BaH B PA3IMYHBIX pas3fgenax, oOsamaer
YHUKaIbHBIM HMEHEM U THUIIOM HpPEACTaBICHUS
(cTpokoBoe, YHCIOBOE W T.I.). DJIEMEHT MOXET OBITH
IIPEeACTaBICH KaK KITFOUEBBIM 3JIEMEHTOM

(nmenTHdUKATOPOM), TAK M CBOHCTBOM.

Knacc wmm paznen onmceiBaeT HaOOp OJHOPOJHBIX
cpoiictB MP. Kmacc - 3t0o ¢ukcupoBaHHBII HaOOp
JJIEMEHTOB, CKOMIIOHOBaHHBIH MO  OMNpEICICHHBIM
MpaBUIaM, 33Ja0LIUM MOCIEI0BATENbHOCTD 3JIEMCHTOB
M HUX  [OBTOPSIEMOCTb B  Ipelenax  J3TOH
MIOCJIEI0BATEILHOCTH.

3anucw 3TO KOMIIO3HUIIHUS KJIaCCOB,
oroOpaxatormmx  omucanme WP wm  cBeneHms,
HEOOXOAUMBIE Ui WHTETPAIlliH NAaHHBIX. AHAIOTHIHO
KjlaccaM, 3alliCH  CTPOSITCA 10 OMpENeNeHHBIM
[paBUiaM BCTPEYAEMOCTH KJIacCoB (HeoOs3aTeNbHEIE,
o0s3aTeNbHbIE, MHOKECTBEHHBIE UITH €AMHUYHBIE).

Brigenen CIEeTYOUINIA CITHCOK KJIACCOB,
OTpaXKaroIIHii CBOWCTBa OIHCBHIBAEMOI'0O nP:
WUICHTUDUKAIIHS; BpEMEHHBIC XapaKTEPUCTHKH;



reorpa)uuecKre XapaKTEPUCTHUKH, CTPYKTYPHPOBAHHE
JIaHHBIX; CBEICHHUS O CUCTEME KOJUPOBAHUS, OIUCAHUE
KOJIa; ONHCaHME 3JIEMEHTAa, BepTHKAIbHOE 0000IIeHHE;
nHpopManus 0 KauecTBe JaHHBIX; CBSI3b C HCTOYHUKOM
JAHHBIX/METAIaHHBIX; CBEICHUS O PACIpPOCTPAHCHUH,
BKJIFOYasl CBEJICHHS O TPAHCHOPTHOM (ailiie NaHHBIX;
CBEJICHHMSI O TIPOEKTE; CBEICHHS 00 WHCTPYMEHTax;

CBEJICHUS 0 HAOJTIOIaTeNEHOM miaropme;
JIOTIOJTHUTENbHAS WHQOpMarus. Mojens OmUcaHus
WHPOPMALIMOHHBIX ~ PECYPCOB  OTpaKaeT JaHHBIC,

IMOMEUIAEMBIE B apXWB CHCTEMbBI, TaK W XPaHUMBIC, U
pachpocTtpaHseMble JaHHble, Kak 3T0 TpeOyeTcs B
cootBeTcTBUM ¢ Mozenapto Open Archival Information
System.

4 Monear» ECUMO

Pome u mecro ECHMMO B uHpOpPMaIHOHHOM
00ecIIe4YeHHN MOPCKOI ISSITENbHOCTH MPEICTaBICHA Ha
puc. 2.

CocToAHne Mopokon
CPedsl W MOPCKOH
JEATENLHOCTH

Iwaporpacuyeckue ub

HEBUTALMOHHEIE CHCTEMB

luppomeTeoponorkiecine
CHETEMB!

Mokasarenu
0BCT2HORKK B
Mnposom okeate

CHGTEMbI JaHHbIX
ncenegosanii Muposoro
OKeaHa

OBecneyenne
FOGYRAPCTBRHHOTD
YNPABNBHIS,
SKOHOMMKN 1 0BOPOHBI
Poccum

CucTems! ....

Crcremmt
TIPEIYTIPEATIEHHA 1
mkBHanH YC

Kocmusackue cucTembl

ECUMO

CHcTema MOKUTOpYHTE
MOPCKHX H PEKa-Mope
Cy/108

Wnrerpaliug,
Komnnexcroe ofiecneenie
Baaumopeiicteve

CHeTeMa MOHUTOpHHTE
Bunpecypcoe i
PLIBOMPOMLICTIOBLIX CyA0B

CHCTEMEI MOHUTOPUHTE

NPAPOAHBIX PECYPCOB W
FHONOTMN

lMons3oBatenu

Puc. 2. Posb u mecto ECUMO B uH()OpMAIHOHHOM 00SCIIEYCHHH MOPCKOM e TeIbHOCTH

Iepeuenr  ¢yHkuuoHanbHBIX 3amad  ECHUMO
BKJTFOYACT HHTETPALHIO Pa3HOPOIHOI "
pacnpeneneHHod uH(poOpManMu 00 OOCTaHOBKE B
MupoBoM  okeaHe;  obecriedeHue  (elepalbHBIX,
PETHOHANBHBIX M MECTHBIX OPraHOB BracTH Poccuiickoit
Denepanu, OpraHU3aLHi, OCYIIECTBIISIONIHNX
MOPCKYIO JIeSTEIbHOCTh, KOMILUIEKCHOH HH(popMarmeit
00 obcraHOoBKe B MUPOBOM OKeaHe; B3aUMOJICHCTBUE C
3apyOeIKHBIMU UH()OPMAILIMOHHBIMH cHCTEMaMH

yaen (PLUWTY

PervoransHse n
CNEUMaNMINPOBaHHBIE Y3kl
{PUTY)

LieHTpansHbe pacnpegenaxHei

MOPCKO#l HANpaBJIEHHOCTH, OOecleYeHe A0CTyIa K UX
pecypcam. Moaeins ECMO nana Ha puc. 3. ECUMO
COCTOUT U3 I/IH(i)OpMaHI/IOHHO'TCXHOJ’IOI‘I/I‘IBCKHX Y3J10B.
Vanet ECUMO mpeacrasinsitor coboit IP-angpecyembie
cepsepa, obecrieunBaronue BBINTOJIHEHHE
¢dyakmmonansHeix 3amadu  ECUMO. CepBepa y31oB
CO3/JJaHbI COTJIACHO THUIIOBOMY TEXHHYECKOMY PELICHHIO
¥ Ha KOMIIOHEHTHO# OCHOBE.

BepomcTeEEHHLIE
"f' ACCOLMUPOBaHHBIE)
L yansl (BUTY)
L
- L o i /‘I
[ 1
b

MCTOUHMKK AaHHBIX U CepBACOB

Puc. 3. Mogeas ECUMO



CocrtaB  KOMIIOHEHTOB  y371a  3aBHCHUT  OT
BBINIOJIHAEMBIX (DYHKIUI 1 30HBI OTBETCTBEHHOCTH y3I1a.
Brimenensr cnemyromme kateropun y3moB ECHUMO:
BE/JIOMCTBEHHBI  MH(OPMAIMOHHO-TEXHOJIOTHYECKHUH
y3en (BUTY); crenuanu3upoBaHHblid HHPOPMATHOHHO-

texHonmoruueckuit  yzen (CUTY); peruoHambHbIi
uH(bOpMaMOHHO-TeXHONMornYeckud ~ y3en  (PUTY);
pacripeiesieHHbIl  LEeHTPaIbHBI  MH(pOPMAIMOHHO-

TexHonoruueckuit yzen (PLIATY).

Onepatopsl  BUTY  BBINOJMHSAIOT TOJATOTOBKY |
3arpy3ky wuH(opMmarmu B ECHUMO mno cBoeil 30HE
OTBETCTBEHHOCTH, O0ECHEeUUBaOT HH(OPMALOHHYIO
Oe3omacHOCTb W ymnpamieHue y3namu. OHH HMEIOT
BO3MOXKHOCTh OCYIIECTBIISITH OOpabOTKY IaHHBIX H
aHaJM3 nHpOpManny, HHPOPMAIMOHHOE
o0cyXuBaHNe c HCIIOJIb30BAHNEM CpencTB
BBIIIECTOSIIIETO y371a, K KoTopoMmy npucoeaunen BUTY.

Oneparopbl PUTYICUTY 00eceynBaoT

noanepxkky Bcex TexHojoruit ECUMO B mpumeneHuu
K 3aIAHHOMY PETHOHY WJIM Clieluanu3anuu (Hampumep,

OCYIIECTBIISICT CHHXPOHH3ALMIO METaJaHHBIX H OOMEH
pecypcamu ¢ neHTpanbHbIM y31oM ECHUMO, a Taxke

oOcnmyxuBaeT  mnotpedutened  uHpoOpMalmMu 00
oOcraHoBKe B MHpPOBOM OKeaHEe COIJIACHO 30HE
OTBETCTBCHHOCTU Ha PETUOHAJIBHOM YPOBHCE.

Omnepatop PLHHUTY ECHUMO  obecnieunBaet
B3aMMOJICHCTBME C  BHENIHUMH  CHCTEMaMH H|
oOcimy)knBaHHE  TIONIb30OBaTeNe Ha  QenepaabHOM

YpOBHE, a TakXe OCYIIECTBISECT yIpaBieHHEe paboTon
€IMHOM CHCTEMBbI B LIEJIOM. Y3€J B3aUMOJEHCTBYET C
MPEANUCAaHHBIMU BUTY, a TaKXe co
CIICHHUAIM3UPOBAHHBIMU U PCTUOHAJIBHBIMU Y3JIaMHU JJI1
CHHXPOHH3AIIMA METaJIaHHBIX U OOMEHa pecypcamu,
OCYIIECTBIISIET BEIEHUE U PACHpOCTPAHEHUE KOAOB U
KJIacCU()UKATOPOB, YCJIOBHO-TIOCTOSIHHBIX 0a3
METaJaHHbIX, €AUHON JIEKTPOHHON KapThI-OCHOBBI.

5 ApXHMTeKTypa cHCTeMbl HHTerpanuu
JAAHHBIX

BOGHHAS ToJIcHCTEMA ECHUMO). Vaen ApXHUTEKTypa TEXHOJIOTUM HWHTErpaluu JaHHbBIX
B3aUMOJEHCTBYEeT C  BEJIOMCTBCHHBIMH  y3JIaMH, oTobpakeHa Ha puc. 4.
Mons3opaTtenwu Anrania
jI Be3onacHoCTbL _ "
Nopran — JBoss S ©30MacHoC s
5 [=—HTTP ABTOpM3aLIMA W ﬁ" 7
= MpwKknaaHsie Ba3osbii g |« ayTeHTMpukaums
nopTneTel HOMNNeKc g
"4
CepeucHanA WKHA — JBoss I
HTTP =2 HTTP
MOHWUTOPMHT -—JDB n
Hakonnenwe
YeenomneHue s
PDstgrESOL
XpaHunuile
(chaine! ganHeX 1
HTTP MEeTafaHHBIX)
S
CepBep WHTerpayun — <o oss¥ ¥
i HTTEAWS § oy 38:2::"’ CHHXpOHU3aLNA K3LL naHuHkIe
g8 1= —
= -;,_:_1 FTP, e-mail
2= Hakonnexue PacnpocTpaHerue
h 1
i ETP, HTTP
HTTP-W! KoHTtpone
T’MC-Cepsep i =
g Z | Pacnawoska
a MoaroToBka @ —
S|  mpoctp. AanHeIMM Q =N Breumme Monkaoeartenv
- | B i & T 5 i MPHIGHEHNA
= o I D piltRpeaae (crcTems) no noanvucke
2 NyGankauma § HTTP-WS Tgéa
re0CepRNCcOR 5 % © | Obpabora o
- E ANFOpMTMEM
o
= PostgreSQaL
AK * +PostGIS
o roaroToeka
L SHAMMTIAKKA k0 S
£ _ a Taas cyvEn B NokanHble/
3 MyGnuKkaLun | 81 panmen 2 yAaneHHsie
AR = g CUCTEMBI SaHHbLIX
- e EEEE—— Doxymentt  CepeBuchl
T WKkkB-nnc B
= -
- Baaumopeiictene MnatcopmMbl c6opa AaHHBIX
=
3 e OBmen Mopckue npuknagHeie (NpoGneMHO-OpUMEHTHROBAHHKIE)
CUCTEMLI

Pucynox 4. Apxurekrypa Texnonoruu narerpaunu ECUMO
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[Iporpammublii  komIuiekC «IloCTaBIIMK JaHHBIX»
IpeAHa3HAYCH ULt nH(pOPMALMOHHOTO
B3aUMOJICHCTBUS C JIOKAJbHBIMU CHCTEMAaMHU JaHHBIX,
pasMemaembie Ha cepBepax ueHTpoB ECHUMO wu
OpFaHHSaHHﬁ-HOCTaBLHHKOB I/IH(bOpMaL[I/II/I " BBITIOJIHACT
CTaHAapTHBIC q)yHKI_II/II/I OImuCcaHusg MCTAaJaHHBIX B
cootBeTcTBUM co craHmaprom MCO 19115, a Takxe
orepanuy NpeABAPUTEIBHOTO KOHTPOJIA JAHHBIX M HX
3arpy3ku  Ha [locTaBmMK  JaHHBIX, a  TakKke
(hopmupoBaHus TPaHCIIOPTHOTO ¢aiina B
MexyHapoaHoM ¢popmare NetCdf.,

IIporpammuslif  koMmiuieke «CepBep HMHTErpaLuu»
MpeaHa3HaueH  JUIs  YOPaBICHHS  MPOTPAMMHBIM
cpenctBoM «[locTaBIIMK TaHHBIXY», MOICPIKKH CPEICTB
yHuUKanuu oOMeHa NaHHBIMH, OOMEHA IaHHBIMH C

«[locraBurKkamMu JAHHBIX» n BHEITHUMHU
npunokenusimu  (TUC, mopran,  AHATUTHYECKHIA
KOMILIEKC - AK, HHPOPMAIITOHHO-

KOMMYHUKAIIMOHHBII KOMIIIEKC B3aHMMOJCHCTBHA
WKKB). st c6opa JIOTOB TpeaHA3HAYEH KOMITOHCHT

1/] - Ilocmaswuxu
oannwix (yenmpoi

BEUJ[ - bhaza
UHMEe2PUPOBAHHBIX OAHHBIX

CepBucHass mmHa. EpmHas cucTeMa perHCTpanuy,
aBTOpH3alN{,  ayTeHTH(QHUKANWKH  O00ECIIeYnBaeTCs
KOMNOHEHTOM be3omnacHocTh. TexXHOIOrusl HHTErpauu
obecreunBaeT BBIIOJIHEHUE CIISAYIONINX 3a1ay:

— perucTpanyio 4 omnucaHue pacrpeaencHHbix UP
B JIOKAaJbHBIX CHCTEMax OPraHM3alUH-TIOCTABIINKOB
JAHHBIX 0€3 M3MEHEHHsI CTPYKTYp M CXEM XpaHCHHUS
JTAHHBIX;

MOHUCK, JOCTYIl K JIOKAJIbHBIM CUCTCMaM JaHHBIX
n oOMeH JaHHBIMH MCKAY nporpaMMHbIMHA
KOMIIOHCHTaMH1 TCXHOJOI'HH BHCIIITHHUMH
pOrpaMMHBIMU NPUIIOKCHUSIMHU,

u

JIOCTaBKy JAaHHBIX BO BHEIIHUE INPOrpaMMHEIE
TPUIOKEHUST W Jpyrue cucremsl (puc.5), B T.4. Ha
OCHOBE MOAINKCKH JaHHbIE [OOCTaBisilOTCS Ha  ftp-

cepBepa, MM aApec JJEKTPOHHOW TOYTHl WIH
BHCIIITHIOKO Bﬂ COOTBETCTBUHU C pel"J’IaMeHTOM
nomnonuenus: UP.

HUcnonvzosanue

UHmMmecpupoeaHHblx OaHHbIX

ECHMO)
no |[—* Onucanus Cepeep | » B 'l KMUC [» AC MuHTpaHc
v Decypcos NHTerpauum
na ﬁ suag [ vkke P Acmuc
rno Onucanus Cepsep
pecypcoB MHTErpaLm BN NTK —4 Flplmnomeng
/ ...... AK — nopTan
rna
na » Onucanus Cepaep MC cepsep APMbi
pecypcoB WMHTerpauum
/ \ FTP AC, npunoxexus
rna E-mail /

PI/IcyHOK 5. Cxema UCIoJIb30BaHUs HUHTCIPUPOBAHHBIX PECYPCOB

Jisi  TOBBIIIEHHWS — ONEPAaTHBHOCTH  JIOCTyHa K
JAHHBIM co3JaHa 0a3a WHTETPUPOBAHHBIX JIAHHBIX
(B M), B xotopoit coxpausitores Bce UP. Takux BUJ]
MOXeT ObITh Heckobko. Tak B ECUMO co3nanst BUJT
JUISL PETHOHAJBHBIX W CHELHAIU3MPOBAHHBIX MOPTAJIOB
B Cankt-Ilerepbypre, BnaamBoctoke. Ilpukiamzas
9acTh  MPOTPaAaMMHOTO obecieuerns ~ ECHIMO
OPHEHTHPOBaHA HA HCIOJIB30BAaHWE HHTEIPUPOBAHHBIX

naHHblx uepe3 BUJI, uyrto mo3BoOsseT pa3BUBATH
IIPWIOKEHUS c HCIIOJIb30BAHUEM Pa3Iu4HOro
WHCTpYyMEHTapHs, a TaKxe pacIpeeeHHY 0
pa3paboTky.
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6 Ucnoan30BaHue CHCTEMbI, BKJII0YAas
0o0MeH JaHHBIMH

MertagaHHble  UCHOJB3YIOTCS — JUIA MOMCKA,
HaBuranuu no katanory UP, ynpaBieHus KOHTEHTOM, B
T.4. JUIsl arperaiuy JaHHBIX; MOHUTOPHUHIA COCTOSIHUS
pecypcos, TIPOBEICHUS HHPOPMAINOHHO-
AHATMTHYECKUX MCCIICIOBAHUH.

Ucnonw3oBanue NP ocymiecTBisiercs ¢ MOMOILIBIO

nopraia ECMUMO wu aBTOMaTm3MpoBaHHBIX paboOYnX
MecT. B 3aBucuMocTu oT Tuma cucrteMsl xpaHenus: P



(cTpyKTYpHpOBaHHBIC, HECTPYKTYPHUPOBAHHBIC IAHHBIE,
BJl, mpunoskenusi, oObeKTHBIC (ailibl) OpPraHU3yeTCs
COOTBETCTBYIOIIAs BU3YaIH3aLHs.

VYcranoBmeno Oomee 60 aBTOMAaTH3MPOBAHHBIX
pabounx mect (APM) momb3oBareneit 8 MUC Poccun,
Muntpanc  Poccun, Pocrugpomere u  npyrux
BepoMcTBax. IIpu 3TOM Ipon3BOIUTCS aBTOMATHYECKAs
IOoCTaBKa HaOIIOAEHHOMH, AHAJIUTUYECKOMH,
MPOTHOCTHYECKOH W 0000meHHol WHpOpMauun Ha
cepBepa BeIOMCTBEHHBIX aBTOMATH3UPOBAaHHBIX CHCTEM
(AC) HamuwoHansHOTO  IIEHTPAa  YUpPAaBICHUS B
kpusucHbix curyanusx (HIIYKC) MUC Poccun ¢
nomompto MKKB u ®OI'VII «MopcBa3bCIyTHUKY
MuHnTtpanc Poccun yepes Kommnekchyro
MHTETPUPOBAHHYIO nH(pOpMaMOHHYIO cucreMy
(KMUC). B  maHHOM  Cilydae  pealu3yercs
MEKBEIOMCTBEHHBIH 00MeH naHHBIMH. [Ipu 3TOM
peann30BaHO HECKOJIBKO BAPHAHTOB OOMEHA JAHHBIMH.

Hanbonee mmpoko HCHoNb3yeTcss BapuaHT OOMeHa
JAaHHBIMM TIpU  ucnojb3oBaHuM APMos. Kaxnprit
nonb3oBarens APMa 3akaspiBaeT HEOOXOIUMBIH eMy
cocraB 1P u xaprorpadudeckux cinoes. 3akazanusie 1P
ABTOMAaTHYECKH B COOTBETCTBHH PETJIAMEHTOM WJIH TIO
coObITHIO 0OOHOBIICHMS aocrtaBisioTcs B BUJ. s WP,
MMEIOIINX reorpaduueckue KOOPJIHHATBHI,
ABTOMAaTHYECKU CTPOSTCS KapTorpauyecKue CIIoH,
odhopmiennsie B Bume Web map services (WMS)
cepsucoB crangapra Open Geospatial Consortium.
ITons3zoBarenn APMoB mnpu Busyanuzamun WP u
KapTrorpa4eckux CJI0eB aBTOMATHYECKH IOIydYaroT
HEOOXOANMBIE WM JaHHBIE M CTPOSIT KOMIUIEKCHBIE
KapThl Ha OCHOBe BbIOpaHHbIX umu cioeB ['MC-
smsyanmsaropom ECIMO (OceanViewer).

Hns  HIIYKC mporeccet  oOMeHa — JTaHHBIMH
MPOUCXOIAT CICAYIOMIMM 00pa3oM. 3aka3aHHBIC 10
MOJNUCKE 3TOi opranmsanuii 68 mmdpossix NP ot
OI'bY «BHUUTMU-MIl», ®TBY «['uapomerueHTp
Poccun», dI'BY «AAHU», DOI'VIT
«MopcsazbenyTHUK», PI'BY «HUILI «Ilnanera», ®I'BY
«HITO «Taiipyn» exenneBHO nocrasistorcss CepBepoM
HHTETpaIin c [MocraBmmkoB JTAaHHBIX u
nepenanpasisaorcs B B[ HIOYKC. B HIIYKC nHa
OCHOBE 3THX JaHHBIX cOOCTBeHHONH AC CTpOSITCS KapTh
U BU3YaJM3UPYIOTCS TaOJIHIIBL.

Oomen nmaHbIME ¢ OI'VII «MOpPCBS3BCIYTHHK
BBITVIAAT TaK. JTa OpraHU3alysl 3apaHee OINpeleiuia
CIHCOK KapTorpapIecKux TEMAaTHYECKUX "
CTaHAAPTHBIX  CIO€B, O(OPMICHHBIX B  BHJE
KapTorpariecKux CEPBHUCOB. Otn CEpPBUCHI
ABTOMATHUYECKH  CO3MAIOTCS B COOTBETCTBUH  C
pernmamenToM  oGHoBieHus WP (kak  mpaBwiio,
HeckoJbko pa3 B cyTku Ha ['MC-cepBepax @I'BY
«BHUUI'MU-MI[]», ®I'BY «AAHUN», OIBY
«ABHUT'MI»). CepBuchl BbI3BIBAIOTCS npu
HeoOxoxgumocTH  moimb3oBarensivu - KUUC  mpu
nHpOpMaIMOHHOM OOECIIeYeHHH TOJb30BaTEICH W
MPEACTABISIOTCS B BUJAE  KOMIUICKCHOM  KapThl
cooctBeHHBIM [ 'MIC-BU3yanmm3aTopoM, OOBEIUHSIOMICH
Kak  CJIOM  IIPOCTPAHCTBEHHOIO  pacHpeieieHHs
THIPOMETEOPOJIOTNIECKUX TAaHHBIX, TaK M CBEICHUS
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MOpTax, pAacCIOJIOKEHUH TPAHCIIOPTHBIX CYAOB M HX
XapaKTEPHUCTHKAX.

IMocnenHue [Ba BapuaHTa pealM3alUM OOMeHa
JOAaHHBIMU SIBISIIOTCSL HauOoliee MEPCICKTUBHBIMH, T.K.
9TH BapHaHTHl OOMEHA JaHHBIMHU MO3BOJLIIOT BHELIHAM
CHCTeMaM  aBTOMATHYECKH  yCBaWBaThb  HOBYIO
unpopmanuio u3 ECUMO.

7 3akirouyeHne

B pe3ynbprare BBIOJHEHHOW PabOTHI pPeaar30BaHBI
cienytoue MHHOBaMoOHHble noaxoasl. ECMMO He
TpeOyeT CHeNraNbHBIX MpeoO0pa3oBaHUN JAHHBIX B HX

WCTOYHMKAX,  JIOCTATOYHO  TONBKO  MPEICTABUTH
MeTamaHHble Ha wuHTerpupyemeie MP. 3a cuer
UCIIONB30BAaHUA EIMHOTO CJIOBaps MapaMeTpoB H

CTaHJAPTU30BAHHBIX ISl CHCTEMBI KIACCH(PHKATOPOB
MOJIb30BaTeNb MOXeT nonyuutb VP B HeoOXxomumom
cocraBe, (opMatax XpaHCHHS U TPEACTABICHHUS
JIaHHbIX. Takoi MOJXOJ pean30BaH TakXKe B CHUCTEME
SeaDataNet [12] Hcrnone3oBaHHe Takux aTpHOYTOB
METaJlaHHBIX, KaK TUI HAOJIIOMATEIEHOW IUIATPOPMEI
(pukcupoBaHHas TOUKa WM JBHKYIIASCS MIaThopma),
BpeMeHHOe (peryIsipHbIe WM HEPETYISIPHbIC TaHHBIE) 1
MPOCTPAHCTBEHHOE  paspelieHue  JTaHHBIX  (TOUKa,
MapIIpyT, CeTKa), I103BOJIHIO0 peanu3oBathb
BO3MOIKHOCTh aBTOMATHYECKOT'O BbIOOpa  THMa
TPENCTABICHUS JaHHBIX (BPEMEHHOM pSiI, CETOYHBIC
JaHHble, TPOGIIB), a TaKkKe OOBEAWHATH ITaHHBIC
HECKOJIBbKUX MH(OPMAIMOHHBIX pecypcoB. Peanmn3aruu
Takoro TMOJAXO0Ja B JPYrMX CHUCTeMax aBTopaM He
M3BeCTHa. B cocTaB cHCTEMBl MOTYT BKJIIOUATHCS
CYIIECTBYIOIINE MOJICIH, HAPUMEP, PACHPOCTPAHCHUS
HE(QTSIHBIX IIATCH, KOTOPBIE MOTYT paboTath B
pa3IMYHBIX y37aX CHCTEMBI, MOIy4YaTh HEOOXOIUMBIC
maaaple oT ECHMMO u TOCTaBIATH TONyYCHHBIC
pe3ynmpTaThl B CHCTEMY. BrepBple B paMKax OTHOU
MO/IEJI HHTETPUPYIOTCS OMMUCAHUS PECYPCOB HE TOIBKO
¢ daxTorpaduuecKuMH, HO ¥ MPOCTPAHCTBEHHBIMHU
TaHHBIMH, a TaKXe 00BEKTHBIMH (aitnamu
(npuOKEeHUSIMH,  TOKYMEHTaMH, TpadHYecKUMH |
Bueo (aitmamu).

Co3maHHasi cHUCTEMa HWHTErpaliyl paclpelelIeHHBIX
U HEOJHOPOJAHBIX JIaHHBIX TI03BOJIMJIA OpPraHU30BaTh
MEXBEIOMCTBEHHBII 0OMEH JTaHHBIMU 171 12 BEIOMCTB
Poccum u HauaTh TEpexoh OT pa3pO3HEHHBIX H
(parMeHTapHBIX HAOOPOB  JaHHBIX K  CIAUHOMY
npocTpaHcTBy maHHbIX [11]. 3a cyer uHTerpanuu
JIAaHHBIX BIIEPBbIE B MHpE Ha OJHONW HMHTEPAKTUBHOMU
KapTe MOXXHO YBHJIETb, Kak JaHHblE HaOJIONCHHH,
aHaJM30B, TPOTHO30B, KJIMMara, TaKk W CBEICHHS O
pacIogoKEeHUH POCCHHCKMX TPAHCHOPTHHIX CYJIOB,
MOPTOB, CY/IOCTPOUTENBHBIX OpPraHU3anni.

OnbIT, HAKOTUICHHBIH TPU CO3/IaHUU U SKCIUTyaTallul
ECHUMO, u Macirabupyemoe IIPOrpaMMHOE
obecrieyeHre MPENCTABISCT WHTEpEC JUIL  APYTUX
BezoMcTB Poccun. Yike uMeroTcst pe3yabTaThl BHEIPEHUS
MPOrPaMMHOTO oOecTiedeHrs B MeXIpaBUTEIbCTBEHHON
okeanorpaduaeckoit komuccnu FOHECKO mst coznanms
MexayHaponHoro  moptama  Ocean  Data  Portal
(http://www.oceandataportal.org), Ha KOTOPOM



npeacTaBileHsl  3apybexnsle WP,  mocrymHble
MOJb30BATENsAM.  JTO  MO3BOJNIAET TOBOPUTH O
peanu3anyyd aBTOMAaTH3MPOBAHHOTO B3aWMOAEHCTBUS
MEXIY uH(pOpMaMOHHBIMU cucTeMaMH
HAlMOHAIIBHBIX IIEHTPOB OKEaHOTPa(UUECKHX TaHHBIX
pa3MuHBIX CTPaH W MEXIYHApOJHBIMU CHCTEMaMH.
Jna BcemupHON MeTeOpOIOrMYECKOW OpraHu3aluu
(BMO) wucmosp30BaHO pa3pabOTaHHOE MPOTrPaMMHOE
obecrieueHne TpH co3iaHUM [ J100aNbHOTO ILEHTpa
uHpopMmannonHoit cuctemel BMO B Poccum mns
oOMeHa THIPOMETEOPOJIOTHIECKUMH JTaHHBIMH MEXKTy
METEOPOJIOTHUECKUMH LEHTPAMH, PacIlojI0KEHHBIMU B
Mockse, Bammurrone, MensOypre (http://portal.gisc-
msk.wis.mecom.ru:8080/portal/). Beaytcst meperoBopsr
00 WCIONB30BaHUK MPOTPAMMHOTO OOECTIEYCHUS B
BM®, Ilorpancinyxbe Poccun, Pocruapomere s
CO3JJaHUS BEJJOMCTBEHHBIX CUCTEM MHTETPAIiH JIAaHHBIX.

Baxnsimu  HampaBnenumsmMu  passutisi  ECHMO
SBIISIFOTCSL CHIDKEHHE CIIOXKHOCTH pabOTBI C CHCTEMOH
3a CUET TMIOBBIIEHWE YPOBHA  aBTOMATH3ALUH
YIpaBICHUSI CHCTEMOH, YMEHBIIEHHE 3aTpaT Ha ee
9KCIUTyaTaIfio, JajbHeiIIee MOBHIIEHHE HaJeKHOCTH
paboThl anmnapaTHO-IPOrPaAMMHBIX CPEJICTB CHCTEMBI.
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considered. Data integration requires No special
data transformations in the sources for data
integration is required; you just have to submit
metadata on the information resources. By a
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OTIEPUPOBAHUS JAHHBIMHU, 00BEMBI KOTOPBIX BBIXOJAT 32
AHHOTaNUsA o y
I paMKH  BO3MOXKHOCTEH TeXHONOTH 0a3 IaHHEIX,
B paGoTe pACCMATPHBACTCS APXHTEKTYPA Pa3BUBABIIHXCS B MOCTICTHIE TIECSITHICTHS
KOMGHHHDOBAHHOH BHPTYaTBHO- (MpenMyIIeCTBEHHO — PEJSIIHOHHBIX).  HeoOX0oanMel
. MTOJTXO/TBI, TTO3BOJISIOIINE CIIPaBIATHCS c
MaTepUAIM30BAHHOM  Cpeasl  HHTETrpanuu .
. pasHoobpaszuem Moenei JAHHBIX (BrITROUAST
HEOJIHOPOJIHBIX KOJUICKITHIA JTAaHHBIX
HECTPYKTYPUPOBAaHHBIE M CIA0OCTPYKTYpHPOBAaHHBIE
pasnmuuHoro  Bupa  (CTPYKTYpHUpPOBaHHBIX,
JIAaHHBIE), METAJAHHBIX, CEMAHTUKH TaHHBIX.
c1a00CTPYKTYpUPOBaHHBIX u
HCCprKTypI/IpOBaHHI)IX). HeOﬁXOHI/IMOCTB K MOJACIAM MHOAaHHBIX, ITOABUBIIMMCSA B IIOCIIEAHEC
TIOJUICPIKKH JBYX Pa3INYHBIX BUJIOB BpeMsi, OTHOcATCsA pa3HooOpasnbie NOSQL-monemu:
HWHTETpaluu 00BsICHSIEeTCS TEeM, 4YTO Kak JOKYMEHTHBIE MOJCITN (CI/ICTCMBI SImpleDB, Mongon,
BUPTYalbHBI, TaKk W MaTepHAIU30BAHHbBII CouchDB), Mozmenmn ¢ KOJOHOYHBIM — XpaHEHHEM
MOAXOBI K HAHTETpaluu UMEIOT CBOU (CI/ICTCMBI HBase, HyperTable, Cassandra), MoOIEIn
JOCTOMHCTBA 1 HEIOCTaTKW. Bupryanbhas «kmou-3Hauenne» (cucrembr Voldemort, Riak, Redis,
HWHTETpanus OCYLIECTBIIAETCSA C Sca|al’is). PazBuBarorcs OHTOJIOTHYECCKHE u
HCIIONB30BAHHEM ~TEXHOJNOTHH — MPEIMETHBIX CEMaHTHUYECKHE MOJICIH, Takue, kKak cemeiictBa RDF u
IOCPETHHKOB. Marepuanu3oBaHHas OWL; rpadoseie momenu (cucrembr Neodj, Dex,
HHTErpanus Pealn3yercs C HCIOJIb30BaHUEM GraphDB, HyperGraphDB, Trinity, Pregel); monemnu,
CBOGOIHO  PACIPOCTPAHSEMOH  MIaThOPMBI OCHOBAaHHbIC HA MHOTOMEPHBIX MacCHBaX — MM-
pacIpe/ieICHHOTO XpaHEeHUsT u  00paboTKu mozieu (SciDB).
nannbix  Hadoop; a  Takke  cHCTeMbI Meronbl CO3J1aHHs YHU(DUIIPOBAHHOTO
OpraHusalunA PEEIIUOHHBIX XPpaHUJIAIILL OPEACTABICHUSA PA3IMYHBIX BHUJIOB HETPAAUIIMOHHBIX

naHHeIX Hax Hadoop, B KkadecTBe KOTOPOii
MOTYT HCHOJIB30BaThest miatdopmer Big SQL
wm Hive.

Paboma evinonrnena npu noodoepoicke PODOU

(epamwmer  13-07-00579, 14-07-00548) u
Ipezuouyma PAH (Ilpoepamma
¢yHoamenmanvrvlx uccie008aHull

Ipesuouyma PAH Ne 16 «@Dynoamenmanvhoie
npodIEMbl CUCEMHO2O RPOSPAMMUPOBAHUSY).

1 Beeagenue

Hogas napaaurma [24] B Hayke U HH()OPMALIMOHHBIX
TEXHOJIOTUSX, JOMUHHUPYIOIIAs B MOCICIHEE BpeMs,
OCHOBBIBA€TCS Ha uccredoganuu  Oaunvix  (data
exploration). Poib maHHBIX 0C00GO MOJUEPKUBACTCS H

CTaHOBHTCS KPUTHYECKO. OO6BbeMEl JaHHBIX
(haKTHYECKH BO BCEX OOJIACTIX NESTEIBHOCTH PACTYT CO
BpEMEHEM  OKCIIOHSHIManbHO.  [looTOMy  HOBas

nmapagurmMa TpeOyeT CO3aHHs METOAOB M CPEICTB

Tpyast 16-ii Bcepoccmiickoii Hay4yHO#l KoH(pepeHIUH
«JIEeKTPOHHBbIE OMOJMOTEKH: MEePCIEeKTUBHBIE METOAbI U
TEXHOJIOTHH, JIEKTPOHHbIe KoJutekmum» — RCDL-2014,
Hy6na, Poccusi, 13-16 oxrsiops 2014 r.
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MoJieNield B KaHOHWYECKOH MH(OpManMoHHON Mojenu
(obmem S3BIKE, YHAGUIHPYIOIIEM SI3BIKU
Pa3HOOOpa3HbIX MOJENEH MaHHBIX) B TMOCIEIHEE BPEMS
akTuBHO wucciemoBasmcs B UWIIM  PAH. beum
paccMOTpEeHBl TOAXONBl K YHUPHKAIMA MOJENeH
JMAaHHBIX Pa3MYHBIX KiaccoB: cemantnueckux (OWL
[10], RDF [3]), rpadoseix [5], MM-moneneii [4],
NoSQL-mogxeneit [2]. B kauecTBe KaHOHHYECKOU
Mmozmenu  paccmarpuBaics  s3eik CMHTE3  [11],
MO ACPKUBAOITU I KOMOWHUPOBAHHYIO
caboCTPYKTypHPOBaHHYIO (PPeMOBYIO) H OOBEKTHYIO
MO/IeJb JAHHBIX.

Ans  moonep KM — HOBBIX — MOAENEH  JaHHBIX
CO3JaI0TCs CHCTEMBI YIIpaBJICHUS TaHHBIMH,
o0Onagaronme MacIITabupPyeMOCThIO, BBICOKOH

JOCTYITHOCTBIO, BO3MOXHOCTBIO Pa30MCHUs KOJUICKIIUIA
JAaHHBIX TPOM3BOJIBHBIM 00pPa3oM Ha pasienbl s
napauienbHON 00padoTKH.

Pactymas MOMYJISIPHOCTh HCIIOJIb30BAHUS
C1abOCTPYKTYPUPOBAHHBIX 0a3 MaHHBIX (B pa3IMUHBIX
Bumax NOSQL) Hapsimy C pensiMOHHBIMH Ga3amu, B
COBOKYIIHOCTH C TEXHOJIOTHSIMH TIPOrPaMMHUPOBaHUS
Hadoop u MapReduce, 00ecIeunBaoIIMA
mapajieibHyl0  00pa0OTKy  OTPOMHBIX  MAaCCHBOB


mailto:ssa@ipi.ac.ru
mailto:alexey.vovchenko@gmail.com

CIa0OCTPYKTYPUPOBAHHBIX  JAHHBIX,  OOBSCHSIETCS
MHOXKECTBOM  (DaKTHYECKHX W IOTEHIMAIbHBIX
npuMeHeHnid. Hampumep, passutne BeO-mpumnoxenni,
COLMAJIbHBIX CeTel, CEHCOPHBIX ceTel, (PMHAHCOBBIX H
TOPrOBBIX TNPHIOXKEHHUH, HMHTCHCHBHAs paboTa cC
JaHHBIMH B Hayke (B Haykax o 3emie, B
ouonndopmaTuke), ¥ mp. TPeOYIOT HCIOIb30BAHUS
JIAaHHBIX, KOTOpble C TPYAOM MOJAAIOTCS YaCTUUHOU
CTPYKTYpPH3alMH. TBUTHI M TIOCTHI B OJIOrax SIBISIOTCS

BKJIIOYAIOT  CJIA0OCTPYKTYPUPOBAHHBIE  TEKCTOBBIC
OTPBIBKH, n300pakeHHs u BU/I€O-POJTUKH.
[TpeobpazoBanue TaKoro KOHTCHTa B

CTPYKTYPHPOBAaHHBIN ¢opMaT Ui CEMaHTHIECKOTO
aHanM3a M IIOMCKa SBISETCS TPYNHOM 3ajadei,
HMMEIOIIEH HEeNTbI0 OTOOPaKEHNE CTPYKTYP M CEMaHTHKHU
JIAHHBIX B (OpMYy, KIIOHMMAEeMyI0» KOMIIBIOTEPOM IS
HN3BJICUCHUA I/IH(I)OpMaIlI/II/I U3 JaHHBIX.

JanHas ~ paboTa  OTHOCHTCI K  0O0JacTH
KOHCTPYMPOBAaHHS CPEACTB IOJJIEPKKH CHCTEM C
MHTCHCHBHBIM  HCIIOJIb30BAaHWEM JaHHBIX. MeToabl
yHADUKALUE MOJIENIei TaHHBIX 00pa3yIoT GpopMabHYO
0a3y pabOThL

Lenbro paboTHI SBISIETCS pa3pabOTKa M peasi3amus
KOMOWHUPOBAHHOW  BUPTYaIbHO-MaTepHATN30BAHHOM
apXUTEKTyphl ~CpPEeObl HHTErpallill  HEOJHOPOIHBIX
KOJUICKIIUH JAHHBIX pa3IUIHOTO BUAA
(cTpyKTYpHpOBaHHBIX, CIa00CTPYKTYPUPOBAHHBIX |
HECTPYKTYPHUpOBaHHBIX).  Takas  cpea  JOJDKHA
MOIIEPKUBATH KakK BUPTYaIIbHYIO, TakK 31
MaTepruai30BaHHYI0 MHTETPALUI0 KOJUIEKIMH TaHHBIX,
NPE/ACTaBICHHBIX Kak B TPAJUIMOHHBIX, TaK H
HETPaJULIMOHHBIX MOJIEJISIX JaHHBIX.

HeoGxomuMocTs TOANEPKKH JABYX  Pa3IM4YHBIX
BUJIOB HWHTErpaluk OOBSACHIETCS TeM, 4YTO Kak
BUPTYaJbHBIM, TaK U MAaTEPUAIU30BAHHBIM I10JXOJBbI
MHTErpalyy UMEIOT CBOU JOCTOMHCTBA U HENOCTATKU.

Bupryanenas
UCTIONIb30BaHIEM

UHTETpalUs  OCYLIECTBIACTCS C

TEXHOJIOTUH IpEeIMETHBIX
nocpeanukoB  [12], oOpasyrommx OpOMEXYTOUYHBIH
CIIOW  MeXIy Tmonb3oBareneM  (MPUIOKEHHEM) |
HEOJHOPOAHBIMU MH(POPMAIIMOHHBIME pecypcami. [Ipu
9TOM JIaHHBIE M3 PECypcOB HE MaTEepHAIN3YIOTCS B
OCPEJHUKE. K JIOCTOUHCTBaM BUPTYaJILHOU
UHTETPallid OTHOCHTCS TO, YTO pa3BEpPTHIBAHUE H
NOAJEPKKA  CHUCTEeMBl ~ BHUPTYallbHOW  HHTErpauluu
3HAYMTEIBHO JCIICBIC Pa3BEPTHIBAHHSA M MOANCPIKKH
CHCTEMBI MaTepHann30BaHHON HHTETpaluy
(XpaHMIHIIA TAHHBIX) HCXOSI KaK U3 BPEMEHHBIX, TaK
U3  MarepHainbHbIX  3arpar. OOBMHO  CHCTEMBI
BUPTYaJbHOM  MHTEIPAllMd  HCHOJB3YIOTCS AN
HMHTETpallii pPECYpPCOB, HAHHBIE U3 KOTOPBIX TPYIHO
npeoOpa3oBbIBaTh W (WJIHM) BaAelbllaMHd KOTOPBIX
ABJSIFOTCS.  pa3Hble  Jmna.  OpjHako, JlaHHBIE B
MHTETPUPYEMBIX Pecypcax He JIOJDKHBI OBITh CIUIIKOM
Oompmmmu, JMOO 3ampockl K pecypcaM  JOJDKHBI
o0nagate JOCTATOYHOW CTCICHBIO CENICKTUBHOCTH IS
TOro, 49roObl O00BEM [aHHBIX, IepelaBacMbIX U3
pecypca, He OBUI CIIMIIIKOM BEJHK.

Ipu Marepraln30BaHHON HHTErpaIiy
OpearnonaraeTcss  CO3JaHWE  XPAHWIHMIA  JaHHBIX
(warehouse), B KOTOpOe 3arpy>arTCs KOJUIEKI[HH
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JAHHBIX, MOJUICKANe WHTerpanud. B  mporecce
3arpy3Kd ITPOUCXOAMT MpeoOpa3oBaHHE [aHHBIX H3
CXEMbI KOJUJICKLIMH B OOIIYyI0 cXeMy XpaHwiuiia. [Ipu
HE00X0AUMOCTH, XpaHWINIIA MOTYT
MacIITabupoBaThCs Ha OONBITHE 00BEMBI JaHHBIX (XOTsI
9TO TpeOyeT COOTBETCTBYIOIIMX MATEPUATBHBIX 3aTPaT).
XpaHunuia npeIoCcTaBisioT yYI00OHYI0 U 3PHEKTHBHYIO
wiatGopMy npeoOpa3oBaHHs W MHTETPAlMK TaHHBIX, a
TaK)Ke PEIICHUS CIIOKHBIX aHAJMTHYECKHX 3a7ad HaJ
JTAaHHBIMHU.

Matepuann3oBaHHasi HHTETpaLlUsl peaju3yercs B
KOMOWHHUPOBAHHOM apXHUTEKType C HCIHOIb30BaHUEM

cBOOOIHO pacnpocTpaHseMoit mw1athopMBbl
pacrpelesIeHHOr0 XpaHeHWs W O0OpabOTKM JaHHBIX
Hadoop [27]; a Takke CHCTEMBl OpraHU3aLHH

PETAIMOHHBIX XpaHWInIl maHubx Hax Hadoop (WR-
Hadoop mnst kpaTkocTH), B KauecTBE KOTOPOH MOIYT
HCIIONB30BaThCS, Hanpumep, miatgopmer Big SQL [22]
i Hive [9].

B omaHHOW craThe paccMaTpUBAIOTCS OCHOBHBIE
TPUHIHITBL MOCTPOCHHS KOMOMHHUPOBaHHOM
BUPTYaJbHO-MaTCPUATIN30BAHHON  apXUTEKTyphl |
noaxonsl K ee peamusanuu. Co3qaHHe MPOrPaMMHBIX
CPEICTB peajM3aliil PacCMaTPHBAEMON ApXHTEKTYPEI
SIBIISIETCSI MIPEIMETOM najgbHenIen paboTsI.
Bmwkaiitelt 3amavel sBIsAETCS BBIOOP KOHKPETHOH
cucrembl WR-Hadoop, oHUM U3 BapHaHTOB KOTOpPOii
SIBJISIETCS MOJIIepikKa obenx cuctem Big SQL u Hive.

CraTbs OpraHm3oBaHa cleaylomuMm obpazoMm. B

paszene 2  pacCMaTPHBAIOTCS  OCHOBHBIE — YEPTHI
KOMOMHHUPOBAHHON  apXuTekTypbl. B  pasgene 3
WILTIOCTPUPYIOTCS mpeoOpa3oBaHuA KOJUIEKIIHH,

MIPEJCTAaBICHHBIX B HETPAJUIIMOHHBIX MOJEIIAX JaHHBIX,
B HUX HUHTETPUPOBAHHOE TIPEJCTABICHHE B MOICIH
JaHHbIX comnpspkenus Hadoop — cpema mocpeaHukos. B
pasgene 4 paccMarpuBaeTcs — IpUMEp  3ajauu
UHTErpalyl HEOMHOPOJAHBIX KOJUIEKIUH [aHHBIX B
KOMOMHHUPOBAaHHOH cperie.

2 ApXUTEeKTypa KOMOMHMPOBAHHOI
BUPTYa/1bHO-MATEePHAIN30BAHHOM cpeaa
HHTErpalMy KOJUICKIMHA JAaHHBIX
ApXUTEKTYpa KOMOWHHPOBAHHOM cpensbl
WHTETPAllMl  HEOJHOPOIHBIX  KOJUIGKIWH  JaHHBIX

(puc. 1) ocHOBaHa Ha CYIIECTBYIOIICH apXUTEKType
MPEeIMETHBIX ocpeTHUKOB [12].

OCHOBHEBIE 4epThI
clexyonmM odpa3oM:

APXUTCKTYPbI BBITJIA AT

e KOHIENTyanbHas CXeMa JaHHbIX, MpeJiaraeMas
TIOJIH30BATEIIO CHCTEMOH HHTErpanuu
(mocpenuukom), (HOpPMHUpYETCsl HE3aBHCHMO OT
HMHTETPUPYEMBIX PECYpCOB,;

PECYpChI, PEJICBaHTHBIE KOHLENTYyaIbHONH CXEME,
PETHUCTPUPYIOTC B MOCPEAHHMKE. WX CXEMBI

CBSI3bIBAIOTCA C KOHLENTYalbHOW CXEMOW IpH

TIOMOILH NpeICTaBICHUI (B3ruIs1710B).
Ornpenenenue B3IVISI/I0B OCYILECTBIISETCS
MOJTyaBTOMATHYECKH U TpeOyeT MpHBICYCHUS
9KCIIEPTOB;
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Pucynok 1. ApxuTtexTypa KOMOMHHPOBAHHOW CPEIbl HHTETPAIMH HEOHOPOTHBIX KOJIJIEKITHA JAHHBIX

MOJTb30BATENb 3a1a€T MPOrPaMMBbI (3apOCkl) HaJl

KOHIIENITyaJbHOM  cXeMOW. OTH  3ampochsl
NIEPEIUCHIBAIOTCS B IIOCPETHUKE c
HCIOJIb30BAHUEM  B3IVIAIOB B YaCTUYHBIC
MIOA3AIPOCHl B TCPMUHAX KOHKPETHBIX PECYpPCOB.
IlepenucsiBaHNEe  OCYWIECTBISETCA B A3BIKE
IIPaBHUII KAHOHUYECKON MOJEIHN TOCPETHUKOB;

e B3aNMOJECHCTBHE PECYpCOB U  IOCPEIHUKA
peamusyercs ~ NIpH  TNOMOIIM  aJanTepoB,
pacloNaraloluxcss MeXAy IOCPEIHUKOM H

pecypcaMu. Azantepbl NpeoOpa3yloT 3ampochl
U3 sI3bIKa NPaBUJ KAHOHMYECKOH MOJENHN B SI3BIK
pecypca, a TaKe MpeoOpasyloT pe3yiabTaT
UCIIONTHEHUs 3ampoca u3 (opmara pecypca B
(opmMaT rmocpeaHuKa.

Takum oOpa3oMm, A BUPTYadbHOH HWHTETpaIiH
pECYpCOB,  OCHOBAHHBIX Ha  TPAJULUHUOHHBIX U
HETPAAUITUOHHBIX MOJCIIAX, HeOGXOI[I/IMO IMOCTPOCHHUE
aJlafTepoB COOTBETCTBYIOIIMX MOJENEeH [aHHbIX. B
obilacTh  TIOCTPOEHMSI  afanTepoB Uil CPENbI
MPEJAMETHBIX MMOCPETHUKOB HAKOIJIEH OOJIBIION OIIBIT,
pa3paboTaHbl 00IIast ApXUTEKTypa aanTepoB U METObI
KOHCTpyHMpoBaHus  agantepoB [l], peanusoBansl
ajianTepbl PEISIMOHHON U O0O0BEKTHO-PEISAIUOHHOM
Mogene, amantep BeO-cepBucoB, XML-amantep u
npyrue.  DopmampHONH  0a30i I TOCTPOCHUS
alaliTepoOB  CIYXAT OTOOpaKEHHsT MOJeNel JaHHBIX
pPeCypCcoB B KAHOHMYECKYIO MOJieNb [6], paspaboTaHHbIe
B pe3yJibTaTe YHU(PHUKAIMH MOJEIEH pecypcoB.
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2.1 IInatdopma 119 MaTepHuATN30BAHHOM
HHTEerpalu pecypcoB B KOMOUHUPOBAHHOM
apxXHuTeKType

J1s MaTrepuanu30BaHHOM HMHTErpaluu peCypcoB B
KOMOMHHUPOBaHHOI apXHUTEKType HEeoOxouMa
Macumtabupyemass  marpopMa  MaHUITYJIMPOBAaHUS
OONBIIMME  Pa3HOCTPYKTYPUPOBAHHBIMH  JaHHBIMH
(IIMBPJ). B kauecTBe TakoW miaTGopmbl B NaHHOM
pabote BbiOpaHa cBsi3ka cuctembl Hadoop u cucrembr
OpraHu3alM PEISUMOHHBIX XPAaHWIMII JAHHBIX Haj
Hadoop — WR-Hadoop (B xauecTBe KOTOpO# MOTYT
HCIONB30BaThes, Hampumep, cucrembl Big SQL [22]
i Hive [9]).

IMnarpopma Apache Hadoop [7][27] Obuia BoepBbie
npencrasneHa B 2005 r. B cocraBe mpoekta Apache
Software Foundation u mpencrasisier coGoit HabGop
NPOrPaMMHBIX CPEICTB paclpeleleHHOrO0 XpaHEeHHs H
00paboTku Oonmbimx 00BeMOB naHHBIX. [Imardopma
Hadoop mpennasmauena Juisi  pa3BEpTHIBAHMS — Ha
BBIYMCIUTENBHBIX ~ KJacTepax M  OCHOBaHAa  Ha
pacnpenenennoii Qaitmosoit cucreme HDFS (Hadoop
Distributed File System). B cocraB kimacrepa BXOIST
y37bI, XpaHsnme (parMeHThl (aiinoB. Teoperuuecku
MOTYT OBITh COTHH U THICSYU TAKUX Y3JI0B, OCHOBAHHBIX
Ha  HENOPOTHX  BBIYHCIMTENBHBIX  IUIaTGopmax
(commodity hardware). [lns obecrieyeHus BBICOKOI
HaJeKHOCTH TTOJICPKUBACTCS H30BITOYHOCTD ITyTEM



co3maHus Komuil pparmMeHTOB Mexay y3namu. C TOYKH
3peHUs IOJIB30BATelI Takas CTPYKTYpa BBINIAUT Kak
00BbIYHAs IpeBOBUIHAS (ailiioBas cucTeMa.

MacmtabupyemMocTh miat(GopMbel Ha 3HAYUTEIBHBIC
00BEMBI JAaHHBIX AOCTHUIacTCAa 3a CYCT r[apannenLHoﬁ
00paboTKH (PparMEeHTOB Ha y3JIaX C HCHOJIH30BAHUEM
[IPOrPaMMHOM MOJIENH MAPAJIENbHBIX PACIPEACICHHbIX
Berunciiennii MapReduce [21]. Moxens MapReduce

TIO3BOJISIET paspaboTunkam TIPIUTOKCHUN
abCTparupoBaThCs oT CJIO’)KHOCTEN paboThl
pacupeacaCHHbIX IporpamMmm, CBA3aHHBIX C

pacrpezielieHleM JIaHHBIX, TUNIAHWPOBAaHUEM Harpy3KH M
o0ecrieueHreM 0TKa30yCTOIYMBOCTH.

ITnardopmser Hive [9] u Big SQL [22] npencrasmsttot
co00i pelleHHs A OpraHM3aluyM  PENSUHUOHHBIX
XpaHWIIMIL JIAaHHBIX, pa3paOdOoTaHHbIE HA OCHOBE CpEJbI
Hadoop. B HuX peann3oBaHbl H3BECTHBIC CTPYKTYPHI
PENSILIMOHHBIX 0a3 JaHHBIX — TaOJHIbIL, CTOJOLBI,
pasnenbl. [lnaTtgopmbl MOAICPKHUBAIOT PEISILIUOHHBIC
s3pIKM  MaHumyaupoBanus nanueiMa (HiveQL u Big
SQL COOTBETCTBEHHO) JUIst paboTsl B
HECTPYKTYpUpOBaHHOH cpexe Hadoop: wmonenbio
nanubix Hive sieisiercst crangapt SQL92 ¢ HekoTophiMu
JIOTIOJIHEHUSIMH, MOJENbI0  JaHHeix Big SQL
NpakTHYecKu  monHblid  cranmapr  SQL 2011,
@DakTHYECKH, CHCTEMBl IPOCLHUPYIOT PEIALMOHHYIO
CTPYKTYpy Ha [aHHble, Xpamsimmecs B Hadoop wu
MPEIOCTABIIAIOT  BO3MOXXHOCTh  mcmojHeHust SQL-
MOJIOOHBIX 3allPpOCOB Ha OOJNIBIIMX HAaOOpax JaHHBIX
myTeM KOMIWIAIMU uX B nporpammbel MapReduce,
ucnonHsieMsie B cpeae Hadoop.

Cucrema Hive SABIIAETCS CBOOOHO
pacmpocTpaHseMbiM  peleHueM, a Big SQL -
NPONPUETAPHBIM,  PACIPOCTPAHAEMBIM B COCTaBE

npozaykra IBM InfoSphere Biglnsights [16].

Cremyer oTMetuth, uto cucrembl Hive u Big SQL
HE B MOJHOW Mepe peanu3yloT (GYHKIHH XPaHHUIHII
nmaHubIx (warehouses). B dwacTHOCTH, HampsAMyrO He
MOAJEPKUBACTCS nporecc U3BIICYEHUSI-
npeobpaszoBanus-zarpy3sku  (ETL). [Jns peanuzaiuu

HEIOCTAIOIINX byHKIMN B KOMOWHHPOBAHHOM
apPXUTEKType TpeJyIaraeTcs HCIIOJIb30BaHUE
JIEKIIapaTUBHO-UMIICPATHBHBIX  SI3BIKOB BBICOKOI'O

ypoBHs Hag Hadoop (pasaen 2.2).

Takum 00pa3oM, B KOMOMHUPOBAHHON apXUTEKTYpe
obOecrieyuBaeTcss  BO3MOXHOCTb  PacCHpEeAETICHHOTO
XpaHCHHs, NPEOOPA30BAHKUS U HMHTETPAIUU OOJIBIIHX
Pa3HOCTPYKTYPUPOBAHHBIX JAHHBIX (MpH  TTOMOIIU
Hadoop), a Takke yHU(QUIUPOBAHHBIA B3IJIA] Ha
MaTepUaIU30BaHHbIE JAHHBIE 4Yepe3 PEISUUOHHYIO
momes (pu omomm Hive win Big SQL).

IMoTennuansuo, B kadectBe IIMBPJ] moxeT ObITh
BbIOpaHa ¥ Jpyras Iiaropma. HampuMep, BMECTO
Hadoop moryT OBITh HCHONB30BaHBI TaKHE CHCTEMBI,
kak Apache Spark [8, 28], GraphLab [20, 25], Disco
[14] u mp. Ommako, Hadoop B Hacrosiee Bpems
SIBIIIETCS HauboIee pacmpocTpaHeHHOMH 51
YHUBEpCAJILHOM CUCTEMOM, MOIIEPKUBAIOLIEH MOIENb
Berurciennit MapReduce.
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B  xomOunmpoBanHOi  apxurekrype I[IMBP/]
paccMaTpuBaeTcs Kak €lle OIMH BHUJ PECYPCOB,
MOAJIEKAIMN BUPTyalbHOM MHTerpauuu. MHrerpanus
CTaHOBUTCS JIBYXCJIIOMHOM: MaTepuaaIn30BaHHas
uHTerpauuss  ocywecrtsiusierca  BHytpu — [IMBP/I,
BUpTyajbHasl — Ha YPOBHE MPEAMETHBIX MOCPEIHUKOB.
BupryansHoil nHTErpamuu mpu 3TOM MOTYT MOJJIEXKATh
pecypcsl

e [aHHBIC M3 KOTOPBIX CIIO)KHO WM HEBO3MOXKHO
MaTepHaIn30BaTh MO PA3HBIM MPUINHAM U (HITH)
MOJICNb  TAHHBIX BKJIIOYACT CHEHU(PHICCKHE
Olepaniy W alTOPUTMBI, AANTaIlisI KOTOPHIX B
PEISALMOHHON  Mogenu  cinoxkHa u  (Win)
HeapdekTuBHa. K TakuM MojensM oOTHOCSTCH,

Hanpumep, rpadossie, MM-Moaenu u T.1.

Hns srmouennst [IMBPJ] Hadoop/WR-Hadoop B
cpemy  MPEAMETHBIX  MOCPETHUKOB  HEOOXOAUMO
paspaborate aganrep aas WR-Hadoop (Hive unu Big
SQL) B COOTBETCTBHH C MOAXOJOM, H3JI0KEHHBIM B
pabote [1]. Ilpu sTom momens nanubix WR-Hadoop
BEICTYIIA€T B PONH Molenu conpsaxcenuss IIMBPJ] co
cpedoll npeOMemHbIX NOCpeoHuxo8. Monenb TaHHBIX
WR-Hadoop JTOJDKHA OBITH yHHpHUIIpOBaHA
(oToOpaskeHa B KaHOHHYECKYIO MOJENE MOCPETHHUKOB).
KonuenryansHo yHubukanusi mozaenu aaHueix WR-
Hadoop  omumpaercss ~Ha  NPOBEACHHYIO  IIpH
KOHCTPYMPOBAaHHH  pENSIIIHOHHOTO  amantepa  [1]
YHADUKALUIO PENSIMOHHON MOJEIH. B KOHCTpYKIHIO
PETAIMOHHOTO amantepa OyayT BHECCHBI IBA Ba)KHBIX
YCOBEPIICHCTBOBAHHUS:

e moanep)kKa OOBEKTHBIX TaOJIHII,

MOAIEPKKA CIOKHBIX (COMPleX) THTIOB HaHHBIX,
takux, kak wmaccuBel (ARRAY), cTpyKTypsl
(STRUCT) u oro6paxenus (MAP).

2.2 SI3bIKM ¥ MHHCTPYMEHTBI /15l MATepHATN30BAHHON
HWHTErpalui B KOMOMHMPOBAHHOI apXUTEKType

Marepuanuzauuss B IIMBPJI  ocymecTBisieTcst
nyremM nomemiennss B Hadoop-kmactep  (aiinos,
SKCIIOPTHUPOBAHHBIX M3 HH(POPMALMOHHBIX PECYpPCOB.
@aiibl MOTYT OBITH 3KCIOPTUPOBAHBI B PA3JINYHBIX
oTKpbITBEIX Qopmarax: JSON, XML, CSV, B Buge
TEKCTOBBIX (hailJioB, a TakkKe B OHHAPHOM (opmare
JSON (JSON binary). Marepuanuzauuy, Kak |
BUPTYaJIbHOWH WHTETpallid, MOTYT HOAJIEkKATh JIaHHBIC,
MIPEACTAaBJICHHBIE B Ppa3NIMYHBIX TPAJUNUOHHBIX H
HETPaJULMOHHBIX MOJEJSIX. PelieHne o TOM, KakoH
crnoco®d  WHTEeTpamuy  ciegyeT HPUMEHHUTh Ul
KOHKPETHOTO pEcypca, CIEAyeT NMPHHUMATh MUCXOAS W3
Henei cucTeMsl MHTerpauuu (HampuMep, XapakTepHBIX
3alpOCOB TI0JIB30BaTENs), S3(PPEKTUBHOCTH, CTOMMOCTH
U T.1.

[TpeoOpa3oBanue NaHHBIX K PEJSIHOHHOMY BHUIY
JUIL TIOCNIEAYIONIed HWHTETPAlld MPOU3BOIUTCA TPHU
TIOMOILM IIPOTpaMM Ha si3bike Jaq|l.

Jagl mpencraBiaser coOoW S3BIK  3aIPOCOB U
creHapues, paspaboraneii IBM 1 wucnosne3yrommii
¢dopmar obmena nanueiMu JavaScript Object Notation
(JSON [19]). Jagl mommepkuBaeT TMPOM3BOIBHYIO
IIyOUHY BJIOKCHHOCTH CTPYKTYp HNaHHBIX, SIBISICTCS B



BBICOKOH CTerneHH (pyHKIHOHAIBLHO-OPUEHTHPOBAHHEIM,
Ype3BbYaliHO THMOKMM, M XOPOIIO IMPUMEHHMBIM I
paboTel co CcmaboCTPYKTYpHUPOBAHHBIMH  JaHHBIMH.
SI3BIK  OpPHEHTHPOBAH Ha MPO3PAYHOE MPHMCHEHHUE
MOJIeNN MIPOrpaMMHPOBAHUS MapReduce:
JIEKJIapaTUBHO-UMIIEPATUBHBIE 3aIpOCHI Jagl
MEPETHCHIBAIOTCS B IOCIEAOBATEIBHOCT HPOrPaMM
MapReduce, ucrnionusiembix B cpeae Hadoop.

OCHOBHBIMHU CTPYKTypaMu JaHHBIX, IOJUICKAIINMHU

MaHHUMYJIAPOBaHWIO Tpu momomd Jagl, sBisroTCs
00BeKThl (KOJUTeKIMH Tap <HMs, 3HA4YeHHE>) W
MaccuBbl  (YHOPSIOYEHHbIE  CIOMCKM  3HAYEHHIA).

[MopnepxuBaeTcs MHOXECTBO BCTPOCHHBIX (YHKLHI
HaJ MacCHBaMH M OObeKTaMH. SI3bIK MPEAOCTaBISCT
HMIMPOKUi HAbOp omepauuii mpeoOpa3oBaHHs JaHHBIX
(dbrmapTpanms, rpynnupoBKa, COPTUPOBKA, COSTHUHCHHE,
00BbCMHEHNE H T.]1.).

S3eik Jagl mocraBmsiercs B cocraBe InfoSphere
Biglnsights  [16] MPOTPaMMHON  TIATPOPMBI
00paboTKH OOJBLINX JAaHHBIX, OCHOBaHHOM Ha Hadoop.

Wrak, mpeoOpazoBaHHBIE K PEJSIHOHHOMY BHIY

JTAaHHEBIC COXPaHSIOTCS B ¢dopmare JSON.
[IpeoOpa3oBaHusl KOJUIEKIMH, MPEIACTAaBICHHBIX B
HETPAIUIMOHHBIX ~ MOJENAX  [JaHHBIX, B  HX
MHTETPUPOBAHHOE MPEICTaBICHHE B PEISLMOHHOM

MOJEIM [JaHHBIX WIUIIOCTPHPYIOTCS B pasgene 5.
CroxHble TOTOKH 00pabOTKM JaHHBIX (OYHCTKH,
yCTpaHeHUs TyOIUpOBaHHUs, CIUSIHUS) U UX WHTETPAIUH
peaNU3yIOTCsl ¢ UCMONB30BAaHHEM KOMOHMHALMU S3bIKOB
Jagl u HIL".

Hexnaparusubiii s3eik HIL (High-level Integration
Language) paspaboran IBM mnst mporpammupoBaHus
CIIOXHBIX ~ MOTOKOB  oOpabotku  manubix  (ETL),
arperupyrommx  GakTel W3  OOJBINUX  KOJUICKIUI
Pa3HOCTPYKTYPUPOBAHHON WHGOPMAIMA B  I[EJICBHIC
KOJUTIEKITHH YHUPUITUPOBAHHBIX CYITHOCTEA.

SI3BIK TIO3BOJISIET pEaM30BaTh METOAbI M3BICUCHUS,
COIOCTABIICHUS u IpYIIHPOBAHHS, pasbopa,
CBSI3BIBAHM, yCTpaHEeHuUs JTyOIMpOBaHUS
(deduplication) pasaudHBIX Pa3HOCTPYKTYPUPOBAHHBIX
npeacTaBieHni uHpopManmu 00 OJHUX M TeX XKe
CyIIHOCTSX peajpHOro Mupa (entity resolution). HIL
TaKKe IO3BOJSAET PEANN30BaTh METOIBI WM Olepanuy
crusiHus (MHTErpanyi) NaHHBIX 00 ONHHX W TeX e
CYIIHOCTSIX ~ pEaIbHOTO MHpa HM  HX  CBf3EH,
MIPEACTABICHHBIX B Ppa3HbBIX KOJUTEKISIX,
00pa30BaHHBIX B MPOILECCE pa3pEIICHHUs CYIIHOCTEH
(Bximrouass peanm3amMM  CTPaTerMii H  YCTPaHCHHsI
KOH(DJIMKTYIOUIMX NAHHBIX, ONEPAl[H IOTJIOUICHUS H
crustHus naHHbIX). [Iporpammer Ha HIL kommmmupyercst
B Jagl, uro mo3Bomser wucmoan3oBath HIL s
npeoOpa3oBaHus M MHTETPAIMH JaHHBIX B Hadoop.

Crnemyer OTMETUTD, 1o METOIBI
MaTepUATN30BAHHOW WHTErparuu, opraHusammu ETL-

1 N
Bompockl  BbaeneHus — CylHOCTEH M HMHTErpaluu
Pa3sHOCTPYKTYPHPOBaHHON  MH(OpMAMK TPU  MTOMOIIH

nporpamm Ha si3bike HIL BBIXOAAT 3a paMKu JaHHOI cTaThu.
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IPOLECCOB, OYUCTKM JAaHHBIX, IpediaraloTcs B
coCTaBax IPOTPaMMHBIX ~ pEIIEeHUH BelyIINX
pa3pabotunkoB 0a3 maHHBIX. K Takum pemieHusM
otHocutcsi, Hampumep, IBM InfoSphere Information

Server  [17]. DJT1OT  TUPOrpaMMHBI  TPOAYKT
MOTEHIIMATBHO ~ MOXET  OBITh ~ HCIONB30BaH B
KOMOWHHPOBaHHON ApXUTEKTypE ISt
MaTepHalu30BaHHON WHTerpauuu. Ilpy 3TOM B

KauecTBe XPAHWIMIIA MOXET OBITh HCIOJIB30BaHA
wiatpopma  IBM  InfoSphere  Warehouse  [18]
(snsromiasics wacteio  CYBJ]  DB2).  Ogpnako,
Information Server mpemmaraer JHIIb OTrpaHUYCHHOE
KOJIMYECTBO  OTHOCHTENIBHO  IIPOCTBIX ~ METOZOB
BBIJICIICHUS,, OTOOPaKEHUS W CIMAHHUSA CYIIHOCTEH.
HenocraroyHocTh TakMxX CpelncTB OblIa OCO3HAaHA
kommnanueil IBM, B pe3ynbraTe 4ero M mosiBWICS SI3bIK
HIL.

PaccmatpuBaemast B JIaHHOM cTaThe
KOMOWHMpPOBaHHAs Cpelja HHTErpaluy HaleleHa, B
YaCTHOCTH, Ha HCCJICNOBAHHE METOJOB HHTETPALUH
OONBIIMX PA3HOCTPYKTYPUPOBAHHBIX AAHHBIX. DTHM H
MOTHBHpPOBaH BbIOOp B kKauyectBe [IMBPJ] miardopmsr
Hadoop/WR-Hadoop u kom6unanuu si3bikos Jagl u HIL
B KauecTBe MHCTPYMEHTOB  MaTepUaIM30BaHHOM
MHTETPaLUH.

3 IIpeoOpa3oBanue KONJIEKIUI JAHHBIX
HETPAJAUIMOHHBIX MOJieJiell B
HHTErPUPOBAHHOE NIPeCTABIECHHE

PaccMoTpuM  mpuMep — KOJUIGKIMH  JIAaHHBIX,
MPEICTaBICHHON B Mojenu NaHHbIX rpadosoit CYB/]
Neodj [26]. HeGompmroii moarpad 6a3sl JaHHBIX O
Q)HHbMaX, BKJ'IIO‘-IaIOLHI/Iﬁ OCHOBHBIC BHUIBI BCPIIHWH,
pebep u aTpuOyTOB, H300pakeH Ha puc. 2.

Bepmmmabl rpada COOTBETCTBYIOT —GmibMaM H
oM, pedpa rpada COOTBETCTBYIOT YYaCTHIO JIFO/IEH B
cosganuu puinbMa kak aktepo (CAST) wmm peskrccepa
(DIRECTS). Jlromn xapakrepusytoTcss umeHeM (name),
¢buaeMbl — HasBanueM (title) u romom cosmanus (year),
ponM  aKTepoB — HMeHeM mepcoHaxka (Character).
Bepmuabsl u pebpa rpada o0Nagar0T YHHKAIbHBIMH
UJICHTU(PUKATOPAMIL.

k]
Sofia Coppola

Bill Murray

2

DIRECTS

A
iy

Lost in translation
1
2003

Pucynok 2. [Ipumep rpada B Mmogenu qanubix Neodj



I'padosass BJI cucrembr Neodj wmoxeT OBITH
cepuanuzoBana B ¢popmare JSON. Ipeacrasnenue s
BoilenpuBeneHHoro  rpaga B JSON  BeIrmsiauT
CJIEAYIOIM 00pa3oM:

[{"id™: 1, "type": "node", "labels": ["MOVIE"],
"properties™: {"title": "Lost in translation", "year": 2003} },
{"id™: 2, "type": "node", "labels": ["PEOPLE"],
"properties”: {"name": "Bill Murray"} },
{"id": 3, "type": "node", "labels": ["PEOPLE"],
"properties": {"name": "Sofia Coppola"} },
{"id": 4, "type": "relationship",

"start_node": 1, "end_node": 2,
"relationship_type": "CAST",

"properties”: {""character": "Bob Harris"} },
{"id": 5, "type": "relationship",

"start_node": 3, "end_node": 1,
"relationship_type": "DIRECTS" }]

Bmece start node wu end node o6o3nauaroT
UCXOMAIIYI0O W BXONANIYIO  BEpPIIMHBL  pedpa
cooTBeTCTBEHHO, labels 06o3HauaeT MHOXKECTBO METOK,
IIPUCBOCHHBIX BEPILUHE.

PensiimonHoe npezcraBienue 1aHHOW rpadoBoit b/l
MOXET BBIIJIIIETh cieayromuM obpazoM. Cxema
pemsiuonHo B/l cocTOMT M3 ABYX OTHOLIEHWMH, OJIHO
U3 KOTOPBIX COOTBETCTBYeT BepiiuHam rpada (Nodes,
tabun. 1), npyroe — pedpam (Relationships, Tabn. 2).

Ta6muna 1. Otaomenue Nodes

id labels title year name
1 [“MOVIE”] “Lost in 2003
translation”
2 | [“PEOPLE”] “Bill Murray”
3 [“PEOPLE"] “Sofia Coppola”
Ta6muna 2. Otaomenune Relationships
id | start_node end_node relationship_type | character
4 1 “CAST” ‘Bob Harris”
5 “DIRECTS”

IIpeobOpasoBanue rpadosoii B/l B pemsunonHoe
MPEICTaBICHHE MOXET OBITh OCYIIECTBICHO IIpPH
MOMOIIM CIENYIOMHMX ABYX (YHKIMH, ONpeNeleHHBIX
Ha s3pike Jaql:

createNodesRelation = fn(movie_graph_db)(
movie_graph_db->filter $.type == "node"->
transform { id: $.id, labels: $.labels,
title: $.properties.title, year: $.properties.year,
name: $.properties.name } );

createRelationshipRelation = fn(movie_graph_db)(
movie_graph_db->filter $.type == "relationship"->
transform { id: $.id,
start_node: $.start_node, end_node: $.end_node,
relationship_type: $.relationship_type,
character: $.properties.character } );

@OyHKIMM TPUHUMAIOT HA BXOX IIPEACTABIICHUE
rpadosoii B/ B ¢opmare JSON. Ilepas u3z dyHKUMit
Bo3Bparaer orHomenne Nodes B ¢dopmare JSON,

[PUTOAHOE YISl 3arpy3Kd B  COOTBETCTBYIOIILYIO
DEISIIMOHHYI0 ~ TaONHIly, BTOpass — OTHOIIEHHUE
Relationships. Ipu OTpe/ICIICHAH byHKIHiT

UCIIONIB3YIOTCSL  BBIPQKEHHs (UIbTpalid MacCHBOB
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(filter) w mpeoOpasoBaHWs 3JIEMEHTOB MAaCCHBOB
(transform), cesi3aHHBIE OIEPATOPOM OpTaHHU3ALUH
IIOTOKOB JaHHBIX (->).

B kadecTBe emie OAHOIO NpUMEpa KOJUICKIHH
JaHHBIX  paccMoTpuMm  0azy  3Hammii  DBpedia
(http://dbpedia.org/). Komnekmus COJICPIKUT
CTPYKTYPHPOBaHHYIO HH(OPMAIIHIO, H3BICUYCHHYIO H3
cBoOOmHOW »SHIWMKIONeAnH Bukuneaus. [laHHbie B
KOJIICKIMH TipezcTaBieHbl B Monemn RDF. B xadecte
MPUMEPOB NAHHBIX paccMoTpuM RDF-cnenmpukarmm
ropoga  Kembpuoxc  (BemukoGpuraHus) u  €ro
npencraButeni B Ilapmamente Owuopro  JDucau.
Crnenundukanuu npeacrasiensl B popmare JSON:

{ "http://dbpedia.org/resource/Cambridge": {

"http://dbpedia.org/property/officialName™: [ {

"type": "literal”, "lang" : "en",

"value" : "City of Cambridge" } ],
"http://dbpedia.org/ontology/areaTotal": [ {

"type": "literal", "value": 115650000,

"datatype": "http://www.w3.org/XMLSchemat#double"}],
"http://dbpedia.org/ontology/isPartOf": [

{ "type": "uri",
"value™: "http://dbpedia.org/resource/East_of England” },
{ "type": "uri",
"value": "http://dbpedia.org/resource/Cambridgeshire” } ],

"http://dbpedia.org/ontology/leaderName™: [ {

Iltypell: IlurilI’

"value": "http://dbpedia.org/resource/Andrew_Lansley"} ]
1}

{ "http://dbpedia.org/resource/Andrew_Lansley": {
"http://dbpedia.org/property/name": [ {
"type" : "literal”, "lang" : "en",
"value" : "Andrew Lansley" } ],
"http://dbpedia.org/ontology/birthDate": [ {
"type": "literal", "value": "1956-12-10+02:00",
"datatype": http://www.w3.0org/XMLSchema#date } ],
"http://dbpedia.org/ontology/party™: [ {
"type™: "uri",
"value™: "http://dbpedia.org/resource/Conservative_
Party_(UK)"}],
"http://dbpedia.org/ontology/electionMajority": [ {
"type": "literal", "value": 7838,
"datatype" : "http://www.w3.0rg/XMLSchema#integer"}]

CaoiictBa KeMOpumka kak 00bEKTa BKIIOYAIOT, B

yactuoctd, HasBanume  (OfficialName),  mmomanm
(areaTotal), BBIIIECTOSIINE TEPPUTOPHATEHBIE
obpazosanms  (isPartOf), mmnepa  (leaderName).

CgotictBa DHapro JIpHCTH, Kak 00BeKTa 0a3bl 3HAHUH
BKouaroT uMs (name), mary poxmenust (birthDate),
naprturo  (party), KONMYECTBO TOJIOCOB Ha BBIOOpAx
(electionMajority).

PensiionHoe  mpezicTaBiieHHE OOBEKTOB TAaKOTO
poJia MOXET BBINJIAACTh CleAylomuM obpaszoM. Cxema
pemsinuonHoil Bl cocTouT M3 IBYX OTHOLIEHWH, OIHO
M3 KOTOPBIX coOoTBETCTBYET roposam (Cities), npyroe —
nepconam  (Persons).  ArpubytamMm  OTHOIICHHA
COOTBETCTBYIOT  cBoiictBa  o0wvekTtoB. B  RDF-
XpaHUIIMINAX [OJO0HBIC OTHOIICHHS, TPYNIHUPYIOIIUE
CBOWMCTBA  ONHOPOTHBIX  OOBEKTOB,  HA3BIBAIOTCS
tabauiamu cBoiicts (property tables [29]).


http://dbpedia.org/
http://dbpedia.org/resource/East_of_England
http://www.w3.org/XMLSchema#date

Ta6muna 3. Otomenue Cities

subject officialName area Total isPartOf leaderName
"http://dbpedia.org/ ["City of [115650000] | ["http://dbpedia.org/resource/ ["http://dbpedia.org/
resource/Cambridge” Cambridge"] East_of England", resource/Andrew_Lansley"]
"http://dbpedia.org/resource/
Cambridgeshire™]
Ta6mumua 4. Or"omenue Persons
subject name birthdate party election
Majority
"http://dbpedia.org/ ["Andrew [*1956-12-10+02:00"] ["http://dbpedia.org/resource/ [7838]
resource/Andrew_Lansley" Lansley"] Conservative_Party (UK) "]

[TpeobpazoBanne RDF-00beKTOB EPCOH B KOPTEKH
oTHoUIEHHUs Persons mMoxxer ObITh OCYIIECTBICHO INPH
nomomu ¢yHkimu createPersonTuple, omnpeaeneHHoi
Ha si3bike Jaql:

createPersonTuple = fn(person_rdf) (
pa = ["http://dbpedia.org/property/name",
"http://dbpedia.org/ontology/birthDate",
"http://dbpedia.org/ontology/party",
"http://dbpedia.org/ontology/electionMajority"],
properties_record = index(values(person_rdf), 0),
if( not
containedIn( "false",
for($pa in pa)
if(containedin($pa,
names(record(values(person_rdf)))))
["true"]
else ["false™])

)
if( arity(person_rdf) ==1)
{ subject: index(hames(person_rdf), 0),
name: for( $name in
properties_record."http://dbpedia.org/property/
name") [$name.value],
birthday: for( $birthday in
properties_record."http://dbpedia.org/ontology/
birthDate") [$birthday.value],
party: for( $party in
properties_record."http://dbpedia.org/ontology/
party") [$party.value],
electionMajority: ~ for( $em in
properties_record."http://dbpedia.org/ontology/
electionMajority”)  [$em.value]

);

Oyukius npuauMaeT Ha BxoJ RDF crenmduxkanmto
nepcorsl B ¢popmare JSON u Bo3BpamaeT KOPTEK,
OPUTOAHBI  JJIsL  3arpy3KH B COOTBETCTBYIOLIYIO
pemsuonnyo Tabnumy. Ilpm onpenenennn ¢GyHKIUN
HCIIOJIB3YIOTCS  YCIOBHOE BBIpakeHue If, BeIpakeHue
mukna for, BcTpoeHHbIE (GYHKIMH MaHHITYJIHPOBAHMS
MaccMBaMM M 3amucsmu nhames, values, record, index
[16] u BcmomoratenpHas ¢yukumsa containedin(elm,
arr), Bo3Bpararolias 3Hayenue true, ecmm 3Hadenue elm
SIBJISICTCS AJIEMEHTOM MacCHBa arr:

containedIn = fn(elm, arr)(

exists(for( $iter in arr ) if($iter == elm) [true]) );

Oynkims npeodpazoBarans RDF-00sexTOB TOopomoB
OIpeIeISIeTCs aHAJIOTMYHBIM 00pa3oM.
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4 Tlpumep 3a1a4M UHTETrPALUHA
HEOHOPOJAHBIX KOJIeKIMI JaHHBIX

PaccmatpuBaemasi 3agada COCTOMT B ONpEIEIeHUH
OTHOLICHHA HacCeEJICHUA K 3KOHOMHWYECCKUM u
MOJIMTUYECKAM BOMpPOCAM B KOHKPETHOM peruose. B
3aj1aue MCIOJNB3YIOTCS CIEAYIONHe HH(GOPMaHOHHbIE
PECypCEL

® apXUBBHI PETHOHANBHBIX AMeKTPOHHBIX CMU,
counanbHbie cetd (Hampumep, BKonmaxme);

CepBHCH MUKPOOIIOTOB (Hampumep, Twitter).

Pecypchl CylieCTBEHHBIM 00pa30M OTIMYAIOTCS IO
CTPYKTYpE, a TaKXkKe M0 XapaKTepy U JIEKCHUKE TEKCTOB.
Hamnpumep, coobmenne u3 Twitter, mpencrasieHHoe B
dopmare JSON, coaepkutr TekcT, HIACHTH(UKATOD
COOOIICHHs, SA3BIK  COOOIICHHUSA, JaTy CO3IaHusd,
uH(MOPMAIIHIO O MOoJb30BaTeNne (MPUBEACHA JIHIIb YacTh
JIAHHBIX, COCTaBILIFOIINX COODIICHNUE):

{ “text”: “B mepBom kBaprame 2014 BBOA KXHIbS B

bobpyiickoit ~ obmactu  Beipoc  Ha 30  OpOLCHTOB
http://t.co/9¢TJcnkucl”,

“id”: 441892291058622460,

“lang”: "ru",

“created_at”: "Fri Mar 07 11:05:06 +0000 2014",
“user”: { "name":"Tlerp BanoB",
""screen_name":"32_minute",

“id”: 2191013094}

Coobmenne wu3 cetu BKonTakte comepxur
UACHTUPHUKATOP COOOMIeHUS, HISHTH(UKATOP aBTOPA,
uaeHTU(UKATOP TONIydarTelis, JaTy CO3/aHHs, TEKCT,

KOJMYECTBO «JTAafiKOB», KOJMYECTBO TMEPEOTIPABOK
(HpI/IBeﬂeHa JJMIIb  4aCThb JaHHBIX, COCTaBJIAIOIINX
cooOlieHne; TEKCT  COOONIEHWS  TpUBEIEH  He
MOJHOCTHIO):

{ "id": 254,

"from_id":2785124,

"to_id