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OnuChIBaIOTCS MOJAXOABI K MOCTPOSHUIO MOAETICH MPEIMETHBIX 00acTeif B CUCTeMaX MOJACPKKU MIPUHATHS PEIICHHUI.
Kak ucToYHMKM 3HAHMH paccMaTpUBAIOTCA TEKCTOBBIE KOPITYCHI M PECYpCHl COBPEMEHHBIX HAyKOMETPHUECKHX
cepBucoB. [IpeacraBieHa apXUTEKTypa CHCTEMbl HMH()OPMALMOHHOW MOAJICPKKU HPUHITHS pEIICHUH, HJCOIOTHs
CO3J1aHMA U MCTIONB30BAHUS OHTOIOTHH TSl IOCTPOCHHUS CIOXKETOB MH(DOPMAITHOHHOM MOMICPKKH MPUHATHS PEIICHHUH.
[IpennokeHa  METONOJIOTHS ~ AaHAJUTHYECKOTO  WCCIEIOBAaHMS, KoTopas Oasupyercs Ha  HCIIOJIb30BAHUH
MHCTPYMEHTAJBHBIX CPE/ICTB aHAJIM3a U BU3yalIn3alii HH(POPMAIIMOHHBIX TIOTOKOB U CETEBBIX CTPYKTYD.

KooueBble ciioBa: nojjepkka MPUHSTHS PELICHUI, OHTOJIOTHS, MOJENb NPeJMETHOH oOnactu, WH(pOpMalMOHHOE
[IPOCTPAHCTBO, KOHTEHT-MOHUTOPUHLI.

e BBIIBICHHE 3aKOHOMEPHOCTEH (TPeHIOB) H
aHOMalM{ IIyTeM aHaiM3a JUHAMUKY H3MEHCHUS

BBenenue .
3HAYEHUH OTJENBHBIX (PAKTOPOB;
B Hacrosiee Bpemsi Bce Oonbliee NPUMEHCHHE e  BbIsBJIeHHE HHDOPMALMOHHBIX BO3AEHCTBUM 1
HAXOJAT 3HAHME-OPUEHTUPOBAHHBIE HH(POPMAIUOHHEIE HH(OPMATHOHHBIX OTIEPAIIHT;
&
CHCTEMBI C OHTOJIOTO-yIPABIAEMON apXUTEKTYPOH o  POrHO3MPOBAHHME pasBuTHA
[[Manarun, 2012], KOTOpBIE 00eCreYnBaroT MH(OPMALIMOHHBIX CIOKETOB H CUTYaLHL;

KOMITBIOTEPHYIO  00pabOTKYy  €CTECTBEHHO-S3BIKOBBIX
OOBEKTOB,  OMUCHIBAIOIIUX  MPEAMETHBIC  3HAHUS:
00BEKTHI, UX CBOMCTBA ¥ MOHATHUS MPEIMETHON 00IacTH

e omeHKa 3G (HEKTUBHOCTH MPOLEAYP TOIANCPIKKU
MIPUHSATHS PCIICHUN.

[JTanze, 2013], [lo6pos, 2009]. COOTBETCTBEHHO, I PEaM3aluK TaKol CHCTEMBbI
. nH(OPMALIMOHHOM MOANEPHKKU TIPOLECCOB, CBSI3aHHbIX,
B HACTHOCTH, CHCTEMbI C OHTOJOTO-YNpABIIAEMOH B UACTHOCTH, HAIMOHAIbHOM  GE30MACHOCTBIO
ApXUTEKTYPOil HAaXOJIT CBOE NPHMEHEHHE B CHCTEMax HEOGXOMIMO:
nH(POPMALTMOHHOH TIOJICPIKKA MPOLIECCOB
MIPOTUBO/CHCTBUSL  MH(POPMAIMOHHBIM  KaMITAaHHSIM, e CO3/aTh OHTOJOTHIO TIOHATHH IpPEAMETHON
JIECTPYKTHBHBIM BHEIITHUM " BHYTPEHHUM obmactu  (y310B — QakTtopoB 0Oe30omacHOCTH U
MHQOPMALMOHHBIM ~ BO3ICHCTBHAM, UYTO  SIBISICTCS COOTBETCTBYIOIINX TIPUYNHHO-CIICACTBEHHBIX
aKTyaJbHOW TpoONeMoit coBpeMeHHOCTH [[opOymiH, (Kay3aJmbHBIX) CBsi3ell — 3aBUCHMOCTH (HaKTOpOB),
2009], [ynew, 2011]. OTIpENIeTUTh BHUJ IeNieBOW (YHKIUH Oe30TacHOCTH

06’bCKTOB-y3HOB 9TOM OHTOJOTHH B 3aBUCHMOCTH OT

B kauecTBe OCHOBHBIX 3a7a4 TaKOHW CHCTEMbI o
3HA4YCHUHA (I)aKTOpOB 6630HaCHOCTI/I;

paccMoTpuM:

®  TIOCTOSHHO AKTyaJIn3UpPOBATH 3HAYCHHUE

® JIOCTPOEHHE CLEHapueB MPOTUBOACHCTBUSA (akTOpoB 0E30MaCHOCTU M CBs3eil B 3aBUCHMOCTH OT

UH(POPMAIMOHHBIM JICCTPYKTUBHBIM BO3JCHCTBHUSAM Ha pe3y/IbTaTOB MOHMTOpHHIA UH()OPMALTUOHHOTO
OCHOBE HEKOTOPOI OHTOJIOTUH MOHATH; MIPOCTPAHCTBA U 3HAHUM PKCIIEPTOB;

° KOHTEHT-MOHHTOPHHT (HerepLIBHBIﬁ . ONpeJICIATh BO3MOXKHBIC CIICHApUU HAa OCHOBE

COJIepKATEITbHBIH aHaJN3) nH(OPMAIIMOHHOTO aHaJgu3a OHTOJIOTMM M BBISBJICHUS COOTBETCTBYIOLIMX

MPOCTPAHCTBA HA OCHOBE 3HAHMUIT AKCTIEPTOB; YaCTHBIX OHTOJIOTHiA;
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®  aHaIM3UPOBAThH JIUHAMUKY HM3MEHEHHS
3HAQUYEHUH OT/JENbHBIX (AKTOPOB W CBSI3CH C IEIbIO
BBISBJICHUSI 3aKOHOMEPHOCTEH, IPOTHO3UPOBAHUS;

®  [IOCTOSHHO MIPOBOJIHUTh OLICHKY
9(¢(GEeKTUBHOCTH  MPOBOIUMON  WH(POPMAITMOHHON
TIOAJICPIKKH.

Jnst pemieHnst NPUBEICHHBIX BBIIIE 3a]a4 CHCTEMBI
WHPOPMALIMOHHONW TIOAJACPKKH TIPHHATHS PEIICHHH,
npennoyiiaraeTcsi, 4YTo cucreMa HH(OPMALMOHHOM
MOAJICPKKH JIOJDKHA COCTOSITh U3 TPEX OCHOBHBIX
noacucteM (puc. 1): mogCUCTEMBI CO3AAHUS OHTOJIOTHU
MOHATUH, MOJICUCTEMBI MOHUTOPUHTA
MH(OPMALMOHHOTO IIPOCTPAHCTBA, HOACUCTEMBI
AQHAJUTHYECKOW 00paboTKHM, ¥  COOTBETCTBYIOIINX
UHTEP(PEHCOB C AAMUHUCTPATOPAMH U TOJIb30BATEISAMH.
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PucyHok | — ApXUTEKTypa cucTeMbl HHPOPMAIMOHHOM MOACPKKI

1. 3agaya ¢popMHpPOBAHUA OHTOJIOTUM

OHTOJNOrMYECKUI NOJAX0J] JOTMYHO HHTETrPUpPYETCs
CO CJIOXKHBIMH JUHAMHUYECKUMH cucTteMamu. Bmecre ¢
TE€M, CaMH OHTOJOIMM, IHPEICTABISEMbIE B BHJE
CEMaHTHUYECKHUX CeTel, KOTHUTUBHBIX KapT, Kay3aJbHbIX
CeTell W T.IN., SBISIOTCS JAMHAMHUYCCKUMHU OOBEKTaMHU,
COCTaB WX Y3JIOB M pedep IMOCTOSHHO W3MCHSETCS,
MpUYEM IKCIEPTHl HE BCErJa B COCTOSHUU OTNEPATHUBHO
OTCJICXKUBATh 3TH W3MCHCHHsA. Takum  0OpasoM,
COBpPEMCHHAsI OHTOJIOTHYECKas CHUCTeMa, HeoOXoaumasi
JUIsl  OPUHATHS ~ pEUIeHMH, JOJDKHA  CohepiKarb
XapaKTePUCTUKNA KaK MpPEIMETHOH 00macTH, TaKk u
BHENTHEeW MH()OPMAIIMOHHON Cpellbl, ¢ KOTOPOH cUcTeMa
JIOJKHA B3aUMO/IEMCTBOBATD.

OHTOJNIOTHS B JAHHOM CJIydae IMpeJCTaBisieT co0oi
(hyHKIMOHATBHBIA aHaJor 0a3bl 3HAHWH, OTpaXKaromeit
3HaHUS OKCIEPTOB O MPEAMETHOH 007acTH, T.e. B
KayecTBe Yy3/OB Tpada OHTONOTMH  BBIOMPAIOTCS
BaKHEHIINE (baxTopsI HpeIMETHON obnactu
obecrieueHust OE30IIaCHOCTH, a B KadecTBe CBs3ed -
MIPUYMHHO-CJICICTBEHHBIE CBA3M MeXIy (akropamu (¢
MareMaTH4eckoil  TOYKM  3peHms — rpadp ¢
HanpasieHHbIME pebpamu) [Illyner, 2014]. Vinam u
CBSI3SIM TIPUITMCHIBAIOTCS YHUCIIOBBIC 3HAYCHHSI, KOTOPHIC
B JAJIbHEHILIEM MOTYT KOPPEKTUpOBaThesl. CBSI3M TakKe
MOTYT UMETh Pa3HbId BeC (CHIIy BO3JCHCTBHS) U OBITH
KaK MOJIOKUTEIbHBIMY (YBEJIMUYCHUE 3HAYECHUsI IEPBOTO
(akTopa NMPUBOIUT K YBEIMYCHHIO 3HAYCHHUS BTOPOTO
(akTopa), TaK ® OTPHUUATEIBHBEIMH (yBEIHYCHHUE
3HA4YEHHs IEePBOTr0 (PAKTOpPa NPUBOAUT K YMCHBIICHUIO
3HAYEHHs BTOPOTO (paKTopa).
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IIpu ¢opMHpPOBaHMM TPEIMETHBIX OHTOJIOTHIA,
IPUMEHSEMBIX B CUCTEMax HONACPKKU IPUHATHSA
pELICHUM, PEIIAaeTCss HECKOJIBKO —COJEPKATEIIbHBIX
3aJa4, Cpex KOTOPBIX:

e  BBIBICHHE Y3JI0B — OCHOBHBIX MOHITHH U
COOTBETCTBYIOIIUX UM CJIOB M CJIOBOCOYETaHHH U3
COOTBETCTBYIOIIEH MTPEAMETHOH 00IacTH;

e  BBIBICHHE PaA3IHYHBIX CEMAHTHYECKUX
cBA3ell MEXIy Yy37daMH U COOTBETCTBYIOIIUX UM
TIOHSITU;

e  paH)XXUPOBAaHHE MOHATHM, BBIIBICHHUE TIaBHBIX
MIOHSTHH B IPEJIMETHON 00J1acTH;

e  pPaHXXUPOBaHHE CBs3ell, BBIABICHHE TIJIABHBIX
CBsI3EH.

IloctpoeHne OHTOJIOTUM B IMpoIecCe HU3YyUYECHMs
HEKOTOPON CHCTEMBbl MOXKET pacCMaTpuBaThCs Kak
npsiMas  3ajlada, TJ€ 3apaHee U3BECTHA cXema
YIOpaBlIeHUs, OCHOBHBIE OOBEKTHI M  CBS3U, B
COOTBETCTBUU C KOTOPBIMH  (OPMHUPYETCS  CeTh
THOHSITHH.

3ajaya aBTOMAaTHYECKOro (OPMHUPOBAHMS MOJIEIH
npeaMeTHONH oOnacTh emie Ha fsrtarne (HOPMHPOBAHUS
peasbHON CHCTEMBI, B TIPOIiecCce MPUHSATHS peIeHUH 00
ee CTPyKType W QYHKIMAX, KOTJa HE OIpEJICIICHBI
OOBEKTBI M CBS3M, MOXET pPacCMaTpPHBATHCS Kak
oOpaTHas 3amaya, B KOTOpOH caM COCTaB MOHATHH WU
CBsi3el, BBHIOMpAEMbIX MPH CO3AaHUM TMPEIMETHOI
o0acty, ONpeesIsioT JaTbHEHIINI cocTaB (a nHOTIA U
(YHKIIMU) CHCTEMBI.

VmMeHHO B pelleHMH TakoW oOpaTHOM 3ajadu
3aKirodaeTcs npobiema (OPMHUPOBAHUSL OHTOJOTMIH

TIPEIMETHBIX o0OacTeil. OwnTOI0THA MOYKET
(hopMHpOBATHCS AKCTIEpTaMHU (UTO M TPOUCXOANT Yallle
BCET0), OJTHAKO, MEePCIEKTHBHBIM KaKeTCs

aBroMarnyeckoe (HOpMHPOBAHUE OHTOJOTHI, KOTOPOE
MOXeT 0a3upoBaThCsl HA 3HAHUSX, 3aJIOKEHHBIX
YUEHBIMH, CHELHATUCTAMH, OSKCIIEpTaMH B TaKhX
UCTOYHHUKAX, KAK:

e  (QaxTorpaduueckue 0a3bl JTaHHBIX/3HAHUN;

®  TEKCTOBBIC KOPIYCHI;

®  pecypchl COBPEMEHHBIX COIMAJIbHBIX,
HaYKOMETPHUYECKHX, OnOInorpaduueckux ceTei.

Koneuno, ecnu cymecTByOT ¢akrorpaduueckue
0asnl TIAHHBIX W 3HAHUH, TO npoOieMa
aBTOMATHYECKOTO (DOPMHUPOBAHUS OHTOJIOTHII Ha HX
OCHOBE MOXET II0Ka3aTbCsl HecllokHOU. Ho mpu srtom
3ajia4ya IMpeBapUTEIILHOTO (OPMUPOBaHHs TaKUX 0a3
JaHHBIX W 3HaHWi, cama 1o cebe, SABIIETCS
MIPOOIEMHOM, XOTS U yXKe TPaJHIIHOHHOM.

2. UctouHuku GopMHPOBAHHUSA OHTOJIOT Ui

PaccMoTpuM cityyau MCIONB30BaHUS JBYX APYTUX
HCTOYHUKOB IJI q)OpMI/IpOBaHI/IH MOHeHeﬁ MMPCAMETHBIX
obmacreif, a To4Hee, JyIsi 4YaCTHYHOW 3agayu —
(dbopmupoBaHus TEPMUHOJIOTMYECKOM OCHOBBI
MPEIMETHOW 00JacTH CHUCTEM  OpPraHU3alMOHHOIO
YIPaBJICHUSI, CBA3aHHBIX CO CBOWCTBAMH JKUBYYECTU U
Hagexxaoctu [oxaonos, 2011]. B Havane paccMoTpum



[IOCTPOEHUE CETEH Hepapxuil TEPMUHOB Ha OCHOBE
aHanM3a  Kopmyca — TEKCTOB o BBIOpaHHOU
npoOieMaruke, KOTopoe 0a3upyercst Ha NPUMEHEHUH
KOMIAKTH()HUIIMPOBAaHHBIX ~ I'pa)OB  TOPU3OHTAIBHOMN
BHANMOCTH JIsl TEPMHHOB — OTAEIBHBIX CIIOB, OUTpaMM
U TPUTPaMM, a TaKXKe YCTAaHOBICHUH CBS3CH MEXIY
TEepMHHAMHU.

Kaxk TEPMHHOJIOTUYECKast OCHOBA ULt
(opMHpOBaHUA  TEPMHHOJIOTMYECKHX  OHTOJOTHH
UCIIOJIb3YETCsl CeTh €CTECTBEHHON MEpapXHu TEPMHUHOB
(CENT), xortopas Oasupyercsi Ha HH(OPMAIMOHHO-
3HAQUMMBIX DJIEMEHTaX TEKCTa, OIIOPHBIX CJIOBax W
CJIOBOCOUCTAHUSIX, METOJOJIOTHS BBISBICHHUS KOTOPBIX
npuBeaena B [Jlangp, 2014-1], [Jlanmp, 2014-2].
JlaHHas MeTonWKa TPEedyCMaTpPHBACT  pEaH3aALUI0
IIarOB, OXBATHIBAIOIINX IIPEIBAPUTEIFHYI0 00paboTKy
MCXOJJHOTO TEKCTa, BBISIBICHWE TEPMHHOB, BBIOOD U3
HUX HEOOXOAMMOro KOJIMYECTBa HamboJiee BECOMBIX,
HEMOCPEJICTBEHHOE  TIOCTPOCHHE  CEeTH U ee
orobpaxkenne. Ha mepBom artame  ¢dopmupyercs
HUCXOAHBIM TeKCTOBBIM Kopmyc. Kak mnpumep Takoro
KOpITyca paccMaTpUBarOTCsl MOJHBIE TEKCThI HayYHBIX
CTaTel, MOCBSIICHHBIX NPOOJIEMaTHKE >KUBYYECTH B
MHQOPMALMOHHBIX W TEXHHYECKHX  CHCTEMaXx,
MIPE/ICTaBICHHBIX HAa pPYycCKOM si3blke. B cocras
TEKCTOBOTO Kopryca OBIIO B KadecTBe IpHMepa
BKJIIOUEHO OKOJIO 50 Hay4yHBIX CTaTeil 00IIUM 00BEMOM
okosio 1 muH. cuMBouoB. [IpenBapurensHas oOpaboTka
TAKOTO  TEKCTOBOTO  KOpIyca  MpeaycMarpuBaia
BBIJICJICHUE (DPArMEHTOB TEKCTOB (OTJENbHBIX CTaTeH,
a03ares, MIPEJIOKEHUI], CJIOB), HCKIIIOYeHUE
HETEKCTOBBIX CHMBOJIOB, OTCEUEHHE (PICKTUBHBIX
OKOHYaHHU (cTeMMHuHT). Ha BTOpOM »dTame KaxmaoMmy
OTZENPHOMY TEPMHHY M3 TeKcTa (CIOBY-yHHIDaMMe,
OurpamMme WJIM TPUTPAMME) CTAaBUTCS B COOTBETCTBHE
OllCHKa WX "TUCKpUMHWHAHTHas cwia", a WMEHHO
TFIDF, koropas B KaHOHMYECKOM BHJE paBHA
MIPOM3BEACHHUIO YacCTOThI COOTBETCTBYIOLIETO TEPMHHA
(Term Frequency) B ¢parmMeHTe TEKCTa Ha JBOMYHBIH
jgorapudM OT BEIMYHMHBI, OOPAaTHOH K KOJHMYECTBY
(parMeHTOB  TEKcTa, B KOTOPBIX OTOT TEPMUH
Berpetwicst  (Inverse Document  Frequency). s
MOCJIE0BATEILHOCTEH TEePMMHOB M HMX  BECOBBIX

3HAUYEHUN o TFIDF 3aTeM CTPOUIIACH
KOMIAKTH(UIUPOBAHHBIE  Tpadsl  TOPHU3OHTAIBHOI
BUJUMOCTH (CHVG) u BBIIIOJIHSIOCH

MepeorpeIe/ICHUe BECOBBIX 3HAYCHHH CIIOB YKe 10
9TOMy airoputMmy. JlaHHas mpouenypa TMO3BOJISET
YUUTHIBATh B JalbHEHIIIEM KpOME TEPMHUHOB C OOIBIION
TUCKPUMUHAHTHOH CHJIOW TaKke BBICOKOYACTOTHBIC
TEPMUHBI, KOTOPHIC WMEIOT OOJBIIOE 3HAYCHHC IS
oOmeit Tematuku. Ha mocienaem starme hopMHpOBaHUSL
CEUT OCYUIECTBIIIECTCSA ee oTo0OpakeHne
MPOTPaMMHBEIMH CPEJICTBAMHU aHAIIN3a W BU3YyaJH3aIlHU
rpadoB. Jns 3arpysku CEWT B 06a3pl JaHHBIM
(dbopmupyercs Marpuua MHLUJIEHTHOCTH
obmrenpunsaToro ¢popmara csv. Ha puc. 2 mpezacrasieHa
HeOOJIbIIasi CETh €CTECTBEHHON HepapXuy TEPMHUHOB.

Jis  paboTel € TpPeThUM TUIOM HCTOYHHKOB
npeularaeTcss ~ METOJMKa  IOCTPOCHUSI  MOJeleH
MIPEeAIMETHBIX O0OnacTeli Ha OCHOBE 30HIMPOBAHUS
uHpopmanmonHbx cetedt [Jlanme, 2015]. Kak Takas
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CETh paccMarpuBaeTcs CETh MOHSATHUH,
coOTBeTCTBYIOIUX Teram cepuca Google Scholar
Citations (http://scholar.google.com/citations).
MHOXeCTBO TeroB (NMOHATHI) B 3TOW CeTH 00pas3yroT
CeTh, Y3JIbl KOTOPOH COOTBETCTBYIOT IIOHATHSAM, a CBSA3H

— HCKOTOPYIO CCMAHTUYCCKYIO CBA3b MCIKAY HUMU.

YPH MNBECT
BEPORTHUCTH o

¥ UMIMIERSH_ JHBHEN

CHETEM_OBECARDMEH WUAYHECT
A EAMEDE CEIEE

MrEMECT TKC
SeTPVETP \ -
s \ YPoEH BN

TOBGIIEY <

\ oL IsE Y EYUEeT

Pucynok 2 —Busyanuzanus csisHoro ¢pparmenra CEUT

3onanpoBaHue BBIOpaHHOI omopHoi cetn Google
Scholar  Citations ocymecTBIsfeTcs 1O  TaKOMy
aJIrOpUTMY:

1. Bribupaercs OIIPEJEIICHHOE  KOJIMYECTBO
Y3JI0B OTIOPHOM CETH, OIpEeIeNIeMbIX KaK 0a30BbIC LIS
HOBOl  cerH, COOTBETCTBYIONIEH  pe3yiabraTaM
30H/INPOBAHUSI.

2. Jmd KaxIOTO W3 pPacCMaTPUBAaEMBIX Y3IIOB
OTIOPHOM CEeTH OMPEACTSIIOTCS CMEKHBIC C HHM Y3JIBI
("cocemu"), kKoTOpBIE TOOABIAIOTCS K CO3aBAEMON CETH
C pe3yJibTaTaMu 30HIHPOBAHHUSL.

3. Ot Tekymero ys3ma  OINOPHOH  ceTH
OCYIIECTBIIIETCS  MEPEeX0l K  COCeIHEMY  Y3IIy,
HMCIOIEMY HaHOOJBIIYIO CTCIICHb.

4. Ecmu HMeeT MECTO "3a1uKIIMBaHue"
(BbIOMpaeTcs y3el, K KOTOPOMY yiKe ObLI OCYIIeCTBIICH
TIEPEX0]] IO ATOMY AITOPUTMY), IPOUCXOIUT TEPEXOa K
CIEIyIOIIeMy II0 CTeNleHH cocegHeMy y3my. Ecmm
TaKHUX y3JI0B HE OCTAIOCh — OCYIIECTBIIIETCS TTEPEX0. K
nyHKTY 2. Eciu mepedeHb 0a30BBIX Y3JIOB 3aBepIIcH,
CUNTAETCSA, YTO CEeTh, COOTBETCTBYIOIIAS pE3yIbTaTaM
30H/IMPOBAHMUS, TIOCTPOCHA.

5. ®opmupoBaHHe 0a30BOTO CTAPTOBOTO IEPCUHS
Y3JIOB-TIOHSTANA W TPaBHI OTOOPAa «KOHEYHBIX» Y3IJIOB
BBITTOJTHSCTCS AKCIIEPTaMU B MIPSIMETHOW OOIACTH.

6. Jns mocTtpoeHus — MOIENM  MpeIMETHOU
obmactu (B paccMarpumBaeMOM TIpUMeEpe IUIsi 00JacTh
HCKYCCTBCHHOTO HMHTEJUICKTA) O3KCICPTHBIM  IyTEM
ObUTH OTIpeneNiCHbl 0a30BbIe TETH  HA AHMIMHCKUM
si3pike:  survivability,  reliability,  dependability,
resilience, fault tolerance, availability, safety, durability,
security, resiliencyu mp.

Ha puc. 3 mpuBeseH mpumep apXUTEKTypBl CETH
MOHATHI TPEAMETHOW O0O0NacTH, TOCTPOSCHHOH B
COOTBETCTBMM C NPHUBEACHHBIM  alTOPUTMOM  IIO
YKa3aHHBIM 0a30BBIM TETaM.

[locTpoeHHass ceThb NOHATUH OKa3ajach CBS3HOM.
[Ipu xommuecTBe 6a30BBIX TeroB 20, oOIIee KOTMIECTBO
Y3JIOB-TETOB, KOTOPBIC OBUTM OXBAYECHBI AJITOPUTMOM,
COCTaBUJIU 125, a KOIMYeCTBO HETEPMUHAIBHBIX
y3710B — 1450.



Pucynox 3 — dparMeHT apXUTEKTYpPbl CETU MOHATHI

3. UHTerpaums ClieHApHOI0 aHAJIM3a U
MOHMTOPHHIA HH(POPMALTMOHHOIO
NMPOCTPAHCTBA

3agaya  CO3AAaHMS ~ OHTOJOTWUHM  IIOHATHH  yKe
pPAacCMOTpEHa BBIIIE, OCTAHOBUMCS IOApOoOHee Ha
cpenctBax  (OPMHPOBAaHMS CLIEHAPUEB U 3ajadax
MOHHTOpHHTA u HOCJ'[e}IyIOH.Ieﬁ AHAJIMTUKH
UH(OPMAIMOHHOTO MPOCTPAHCTBA.

3.1. Onpenesnenne BO3MOKHBIX CLIEHAPUEB

Cuenapuu  MHGOPMAIIMOHHON  TOMJICPIKKH, KAk
MPABUIIO, CBSA3BIBAIOT C ONPEACICHHBIME (hakTopaMu
OezomacHoCTH (daile OOBEKTaMH U YSI3BUMOCTSIMH).
ITocne BbIOOpa 1ENEeBBIX (PAKTOPOB ClicHapus B rpade
OHTOJIOTMM  OKasblBatoTCsi  moxarpadel  (4acTUuHbBIE
OHTOJIOTHH), TECHO CBS3aHHBIC C BBIOPAHHBIMH
¢baktopamu. Jlanmee pemiaeTcs 3agadya  4aCTHYHOM
ONTUMU3AIMN IENEeBOM (QYHKIMM Ha H30paHHBIX
noArpadoB, TO €CTh BBHIYUCISETCS TieeBasi PyHKIUS B
3aBHCHMOCTH OT W3MEHEHHH (PakTopoB OE30MacHOCTH,
COOTBETCTBYIOIIMX BO3MOXKHBIM CIICHAPHSIM.

CymecTByeT HECKOIBKO IOXOJOB K BBIYMCICHHIO
B3aUMHBIX BIMSIHUN MEXIy Yy37aMH CEMaHTHYECKOH
cern [PoGepre, 1986], xoTOopas MOXKET TPaKTOBAThCS
KaK CeTb MPUYUHHO-CIEJICTBEHHBIX CBSI3€H MEXIY
o0beKTaMM B 33/IaHHOM mpenMeTHOH obmactu. B
YacTHOCTH, B  CIydae 3aJadd, CBSA3AHHOW C
obecrieyeHneM 0e30MIACHOCTH HEKOTOPOTO  OOBEKTa,
COOTBETCTBYIOLIETO Y31y, U3 OOIIeH Kay3aJbHOH ceTH
BBIOMPAIOTCS  Y3JIbI-00BEKThI, MMEIOLIME HAHOONBIIN
BEC CBSI3M C IIeJIeBbBIM 00beKTOM. Brijenenue noacereit
W3 JIaHHBIX Y3JIOB M IIEJICBOTO Yy3/a, a TaKkKe CBs3ei
MEXIy HHMH, OIpeAeJCHHE IUIAaHOB OYepeTHOCTH
BIMAHUS HAa OTH TIOJCETH, 3aJaeT CLEHapuu
UH(OPMAIMOHHON MOAJIEPIKKH, B YACTHOCTH, B 3a/1a4ax
TIPUHSTHUS PELIeHUH B 001acTH 0€30MaCHOCTH.

JletanbHO paccMOTPUM TIOIXOJ, MPEUIOKECHHBIH B
[Cuapckuii, 2015]. Ilpu pemenun 3Toi 3amauu
pemratomuM  (paKTOPOM  OKa3bIBACTCSl  OMpE/eNICHNE
CHJIBI CBSI3M MEX/1y OTAEIBbHBIMHU Y3JIaMH OHTOJIOTHH —
MEXIY OTHCIbHbIMUA (AKTOpaMu OC30MACHOCTH, B
paccMaTpUBaeMOM CIIydae.
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B paccmarpuBaeMoii ceTH y3ibl CBSI3aHBI MEXAY
co00i CBS3AMH, OTPa)KAIOIUMHU BIUSHUE OZHOTO y3Ja
Ha gpyrod. Kaxkmol cBdA3M  IpUIIMCAHO  JIBE
XapaKTepUCTHKH: TIepBasi — HANpaBJICHUE BIUSHMUSA,
BTOpas — BeJIMYMHA BIUSHUS (pHC. 4a).

Tak HanpuMmep, y3en 1 HanpsiMylo BIUSIET Ha y3el 3,
HO y3€J 3 HanpsMyIo Ha y3ell | He BIuseT.

Kpome Toro, kaxmoil cBsi3u, 3ajarolieidl BIUSHUE,
COOTBETCTBYET €€ BecoBas BelIWYMHA. Hampumep, it
CBS3M MEXIY y371aMH | U 3 3TO BIMSHUE 33Ja€TCs KaK

YHUCJIO 813 , KOTOPpOE€ MOXKET OBITH KaK MOJIO)KUTCIIbHBIM,
TaK U OTPULATCIIbHBIM.

Jlist  perieHust 3aJadd  ONPEICICHHS B3aWMHOIO
BJMSIHASL y3JIOB KaKCTCS CCTCCTBEHHBIM IPUMCHEHHC
3aKOHOB 9JICKTPOTCXHHKH. BMecTe ¢ TeM, IOAXO.
ONMPAMONIUICS HA HEMOCPECACTBEHHOE MPUMCHEHUE
3akoHa  Kupxrodpa  mpuBOIUT K  HEKOTOPOMY
JIOTUYECKOMY TPOTHBOpPEUHI0. B HEKOTOpBIX CcXemax
BmusiHUEe y3ma | Ha y3em 2 ¢(1—>2) 3aBUCHT OT

BIMSAHUA y31a 2 Ha y3en 1 o2 —>1).

PucyHok 4 — [Ipumep cetu BIUSHUSA: a — 00Iast HaNpaBJIeHHAS CETh;
0 — mojceTs BIMsHYA y31a | Ha y3el 2; B — IOACETh BIMSHUS y371a 2
Ha y3en 1. Ucrounuk — [CHapekuii, 2015]

ITosToMy aBTOpaMm OBUT TPEIUIOKEH AITOPUTM
OMpeNieNeHUs]  BEJIUYMHBl  BIMSHUS  OAHOTO  y3Jla
(manpumep, 1-ro) Ha gpyroit (mampumep, 2-if),
cocTosIMi M3 JBYX uacreil. Bnauane HeoOXomumo
BBIJIEJIUTh Ty YaCTh CETH, MO KOTOPOIl OCYIIECTBIAETCS



BIMSIHME II€pBOro y3jaa Ha BTOopoil. [l sToro wus
Ha4yaJIbHON ceTH (puc. 4a) Hy)KHO yHaJHUTh BCE CBS3H,
OCTaBJISIsI TOJIBKO T€, MO KOTOPBIM MOXKHO NPOHTH U3
MEpPBOTO y371a BO BTOpPOH (puc. 40). AHaJIOTHYHO
BBIJICIISIETCSl CETh BIMSHHS BTOPOTO y3J7la Ha IEPBBIH
(puc. 46). OrmeruM, 49TO B OOIIEM Clydae CeTH,
n300pakeHHbIe Ha pUC. 40 ¥ 46, HE COBNAIAIOT.

ITocne BbIeneHus mojaceredd (momcetd 1—2 u
2—1) WCHONB3yeM aHAJIOTHIO C DICKTPUUCCKUMHU

ceTsaMu. Benvuuna BausAHMA i—TO y3na Ha j—H €; B

nanaHol aranmoruu — 310 DJIC. ConpoTHBIICHNE KaXKI0M
CBSI3M B paMKax JAHHOTO JIOIYIICHHS MPUHAMAETCS
paBHbIM 1. Pacnpesienenne TOKOB — J;;, TEKYIIMX IO
CBSI3SIM  ij, OIpEIHeNsieTCs] pelIeHHeM YpaBHEHHs

Kupxroda:

ki Y Jy=0, ¥z Y Jy= ) g (1)

i—>k—j i,jez i,jez
I7ie TepBoe ypaBHeHHE TpeOyeT (Uil CTAlMOHAPHOTO
ciydast), 4roObl anreOpandeckas CymMMa TOKOB B
KaXJIOM y3i1e k Oblla paBHOW HYIIO, a BTOPOE, YTOOBI

JUISL JTI000TO 3aMKHYTOTO KOHTYpa z CyMMa TOKOB (C
YYETOM TOTO, YTO COIPOTHBIICHHE BCEX CBSA3EH paBHO

equnuLe) Obu1o paHo cymme Beex JJIC g; B 9TOM Ke

KOHTYpE.
IMocme pemenuss cuctembl ypaBHeHHH (1) u
HaXOX/IeHUs. TOKOB J;; BbIOMpaeTcs JH00O0H KOHTYP,

COeUHAONMH y37b!I | U 2, Hanpumep, KOHTyp 1-3-4-5-
6-2 m u3 ypaBHeHus Kupxroda s HE3aMKHYTOTO

KOHTYypa:
DEte-0=D . @

HaXoIUTCA Pa3HOCTH MOTEHIINATIOB
¢; — 9, (CcyMMHpOBaHHE MPOMU3BOJUTCS MO  CBA3SIM

BBIOPAHHOTO KOHTYpa).

AHAJIOTUYHO TPOUCXOJUT BBIYUCICHUE IS JIFOOBIX
JIPYTUX Tap y3JI0B.

VIMEHHO TO3TOMY JIJIsl HAXOXK/ICHHS BIIUSIHUSI O/THOTO
y3lla Ha JAPYroil pacyer MPUBOAUTCS B COOTBETCTBHH C
HECKOJIbKO H3MEHEHHOM CXEMOH, COOTBETCTBYIOLIEH
puc. 4a—46. Ha mepBoM miary oT HampaBIEHHOW ceTu
(puc. 4a) mpouMCXOAUT Mepexoh K HEHAIpaBICHHBIM
moacersim (puc. 40 m 4B). Wrak, Ha mepBOM Imare
MPOUCXOAUT MOAU(UKALMS HANPABICHHOW CETH CBSI3H.
Ilocme BBIOOpa y370B, Ui KOTOPBIX —HM3y4aeTcs
B3aMIMHOC BIIUSHHE, OCTAIOTCS TOJBKO CBSI3H, IO
KOTOPBIM MOYKHO TIPOMTH OT OIHOTO y37a K IPYromMy
(puc. 46 u 4s).

Ha Bropom miare mpoucxoaut pacder ¢(1— 2)

MpPOUCXOMUT TOo TmpaBmwiam Kupxroda (puc. 40).
EcrecTBeHHO, npu pacuere BIMAHUA y37a 2 Ha y3en 1
pacder TPOMCXOMUT 1o npyroi cxeme (puc. 46). Ipu
9TOM CBSI3M CUHMTAIOTCA OOBIYHBIMHM HPOBOJHUKAMH C
eIMHUYHBIM COIIPOTHUBIICHUEM, " B

o(a—B)=0P)—o(a) MPUHUMACTCS o(a) =0.
3aMeTM, YTO MPU TAKOM METOJIE PacueTa BIUSIHUE y3Jia
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1 Ha 2 He 3aBUCUT OT BIMSHUS y37a 2 Ha 1.

Amnanus JUHAMUKHU HU3MCHCHU 3HAYCHUU
OTAENBHBIX (haKTOPOB OE30MacCHOCTH W CBsizeil BO
BpeMeHH (KaK 0 UX OTPAKCHUIO B WH()OPMALMOHHOM
NPOCTPAHCTBE, TaK M BHECCHHBIX OKCICPTAMH)
MO3BOJISICT  BBISIBIIATH HEKOTOPBIC 3aKOHOMEPHOCTH
W3MEHEHHs 9THX (AaKTOpOB (IEPUOANYHOCTH, TPEHJIH,
AQHOMAJIMH) IIyTEeM NPUMEHEHHS COBPEMEHHBIX CPEICTB
muppoBOlf  00pabOTKM CHTHAIOB (PEeTpecCHOHHBIH,
JIMCIICPCUOHHBIM, BEHBIET-aHAIN3 W T.J.), BBISBISTDH
BO3MOXKHbIE ~ MH(OpPMAIOHHBIE  OIEpallid  ITyTeM
CpPaBHEHHUSI C COOTBETCTBYIOIIMMH IIA0JIOHAMH HX
JMHAMUKH, @ TAKXKE OCYLIECTBIISTH IPOrHO3HPOBAHUE
[dononos, 2014].

3.2. Onpenesienue KOHTEHT-MOHUTOPHHT 1
aHAJINTHKA

Ceronns WnTepuer oOpazyer 3HAYUMBIN
JMHAMWYIHBINA CETMEHT nH(OPMALTMOHHOTO
MIPOCTPAHCTBA, NHPOPMALMOHHBIE TIOTOKHU, COJCPIKAaHNE
n 00BEMBI KOTOPBIX HEOOXOJMMO YYHUTBHIBATH HPH
MIPOBE/ICHUH AQHATUTHYE CKUX HCCIICIOBAaHAH.
OCHOBHBIM OOBEKTOM aHajJIHM3a MPHU 3TOM SBIACTCS
COOBITHITHBIC WJIH TEMAaTHYECKHUE CPE3Bl ITUX MOTOKOB -
MacCUBbI MH(POPMAIIMOHHBIX COOOIIEHNH, JOKYMEHTOB,
COOTBETCTBYIOIIMX ONPENEICHHBIM COOBITHAM WIIN
TeMaTuKaMm.

3agaua TIOZICUCTEMBI MOHHUTOPHHTA
nH()OPMALTMOHHOTO TPOCTPAHCTBA CIICTYIOIIHE:

®  MOHHTOPHHTI LIEJICBBIX OOBEKTOB;

®  HAaXOXJICHHE PEICBAHTHBIX  TEMAaTHYCCKUX
coobmieHnit B HHQOPMAIIMOHHOM TIPOCTPAHCTBE;

®  KOHTpOJIb MEIManpuCcyTCTBUS u
Me/IMaaKTUBHOCTH LIEJIEBBIX 00BEKTOB;

®  BbIIBJICHHE HOBBIX 00BEKTOB MOHUTOPHHIA;

e (QopmupoBaHHE PETPOCHEKTHBHBIX (OHIOB
JUISL TTOCIIEAYIOIETO aHaIn3a.

[Moncucrema AHAIUTHYECKOU 00paboTKH
MPENICTaBIsIeT COOON aHATUTUYECKUH OJIOK CHUCTEMBI
nH(GOPMAITMOHHOHN TIOJIEPIKKH, 00eCIIeINBACT PEIICHNE
CIIE/IYFOLIHX 3a/1a4:

e  ompejeneHne
CIO)KETOB;

e  ompeJeNeHne KPUTHYECKUX TOUCK B TMHAMHKE
TEMATHYECKHX CIOJKETOB;

®  OTCJIEXKHMBaHHE CIOKETHBIX
COOTBETCTBYIOMINX COOBITHIA, POLIECCOB;

e  BbBIIBJICHHE OCHOBHBIX COOBITHI M OOBEKTOB C
TEMATHYECKOTO CIOKETa;

e BBIABICHHME U BH3yaJM3allus B3aUMOCBs3eH
coOBITHIT 1 00BEKTOB MOHUTOPUHTA, a TAaKXKE 00BEKTOB
MOHHUTOPHHTA MEXy COOOM.

JUHAMUKHU TEMAaTHYCCKUX

CII0YECK,

B cooTBercTBMM CO CBOMM Ha3Hau€HHEM JaHHAS
MOJICUCTEMa, BMECTe C TIOACHUCTEMOM MOHHTOpPHHIa
nH(OPMALTHOHHOTO MPOCTPAHCTBA, MO3BOJISIET
peann3oBaTh CIEAYIOIIUE JTarbl HH()OPMAMOHHO-
aHAJUTHYECKOTO MCCIICIOBAHMS:



e (QopmupoBanue 3ampoca B cpejie BbIOpaHHON
cucteMbl. HaxoxeHre TeMaTH4YeCKUX MyOIUKauil 1mo
3a1pocCy C OMOIIBIO CUCTEM KOHTEHT-MOHUTOPUHTA;

e  OmpeleleHue JTHMHAMUAKA TEMaTHYECKHUX
My OMUKaNWi 10 3a1pocy;

®  OmnpeleNeHne KPUTUYECKUX TOYEK B IMHAMUKE
TEMAaTUYECKUX ITyOIHKAIIN;

e  OmpeleleHue OCHOBHBIX
KPUTHYECKUX TOYKaX;

®  BBISBICHHE OOBEKTOB MOHUTOPHUHTA,;

e  BBISBICHUE U BU3YyaJIU3alUsl B3aUMOCBSI3EI;

®  TPOTHO3 Pa3BUTHS COOBITHIA.

COOBITHI B

3aKjaouenue

Takum  oOpa3om, TpeACTaBICHA  AapXHUTEKTypa
CHCTEeMBl HH(GOPMAIMOHHOW TOJACPKKHA TPHHATHS
pELICHU, MAEOJOrUsl CO3[aHUs U  MCIOJIb30BAHUSA

OHTOJIOTUM TSt MMOCTPOCHUSA CIO’)KETOB
MHPOPMAITMOHHOTO MIPOTUBOACHCTBHUS. Takxe
paccMoTpeHa METOJUKA AQHAJIUTUYECKOTO
HCCIIEIOBAHUS, OCHOBaHHas Ha  MUCIIOJIb30BAaHUU

MHCTPYMEHTAJIbHBIX CPEJCTB aHAJIu3a M BU3yaJIU3aLUU
HHPOPMATNOHHBIX IIOTOKOB, COOTBETCTBYIOIIHUX
BPEMEHHBIX PSIJIOB U CETEBBIX CTPYKTYD.

ABTOMaTHYECKH c(hopMUpOBaHHbIE
TEPMUHOJIOTUYECKUE  OCHOBBI  OHTOJIOTUH u
COOTBETCTBYIOIIIHE, IIyCTh u IpocTenume,

CEeMaHTHUYECKHE CBSI3M 10 BBIOpDAaHHBIM  CBOMCTBaM
(>KUBY4YECTH, HAJEKHOCTH) MOTYT HCIOJIB30BATHCS, B
YaCTHOCTH, B Ka4deCTBE «EIHHOTO»  JUIi  BCEX
YYaCTHHKOB Pa3pabOTKH sI3bIKa IPEIMETHOH o0mnacTu,
JUTSt o0yueHus, TPEHHUHIOB, OpraHM3aIiu
CEeMaHTHUYECKOTr0 TMOHCcKa (OpraHu3alui KOHTEKCTHBIX
MOJICKa30K  HMH(GOPMALMOHHO-TIOUCKOBBIX  CHCTEM),
HABUTAIMM  TIOJIb30BAaTelied B  COOTBETCTBYOIIUX
HH(OPMAIMOHHBIX pecypcax.

IIpennoxeHHblE apXUTEKTYpPHBIE PELIEHUS MOKHO
HCII0JIb30BaTh pu peanuzanuu CUCTEM
MHOPMAITMOHHON TIOAMEPIKKH TPUHATHS  PEUICHHH,
OCHOBaHHBIX Ha KOHTEHT-MOHUTOPUHIE
WHPOPMALMOHHOTO  MPOCTPAHCTBA H  CICHAPHOM
aHalm3e, a TaK K€ B KadecTBe 0a3bl JJIsl MPOBEACHUS
AQHAJIMTUYECKOM U MPOTHO3HOM J1€ATEIbHOCTH.

ABTOpBI  OnaromapHbl  KOJUIETaM M COaBTOpaM
A.A. Crapckomy, C.M. Bpaituesckomy, B.I. Ilytatuny,
B.A. HogonoBy u B.H. ®ypameBy 3a BHuUMaHHeE,
HO/ZIEPIKKY U UHTEPEC, MPOSIBIIsIEMbIE TIPH 00CYKICHUH
paccMaTpuBaeMBbIX HOIXOJIO0B.
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