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VIIK [005.2:004] (076.5)

OHTOJIOTUYECKUE MOJIEJIN
B PA3BPABOTKE XPAHUJINUIIL
NTAHHBIX 1 3BHAHUU

BBenenune

MacritabHoCTh TPUMeHeHUsT WHMOPMAIIMOHHBIX TeXHO-
JIOTHH He TOJBKO CYTIEeCTBEHHO M3MEHNJIa CTPYKTYPY Ipoliec-
COB, HO M CKOPPEKTHPOBaIa MHOTHE TTPABIIIa BelIeH ST OM3He-
ca, OTKPBLIB HOBBIE BO3MOKHOCTH ero opranusanuu. Ceromaas
MPaKTHYECKH BCE OCHOBHbBIE OM3HEC-TIPOIECCH KOMIaHUHI
peanmayioTcs TPy MoJ/IepKKe U aKTUBHOM HCITOJIb30BAHUN
KOPTIOPATUBHBIX NHPOPMAITMOHHBIX cHCcTeM. UeM BbITe 1-
HAMUKa U CJIOKHOCTD OM3Heca, TeM GoJiee PasBUTHIME TOJIK-
HBI OBITH U WHPOPMAIMOHHDBIE CUCTEMBI. [Ipu aToM (byHK-
IIMOHAJIBLHOCTD CAMUX CHCTEM SIBJSETCS HE eAMHCTBEHHBIM
BaKHBIM acTiekToM. [Ipu co3mannm KOpmopaTHBHBIX NHGHOP-
MAIHOHHBIX CHCTEM UPE3BBIYAHO Ba)KHO COOJIOIEHNE Tpe-
6OBaHMIT K MaHHBIM: UX aKTYaJlbHOCTH, HEMTPOTHBOPEUNBO-
ctu, mostHoTe 1 T.11. CoBepIeHHO 060CHOBAHO BHICKA3BIBAHTE
Buna Teiitca: «IMeHHO TO, Kak BbI COOUpPaeTe, Opranusyere
1 NCTIOJTh3yeTe MHMOPMAITHIIO, OTIPEETSIET, TTOOEANTE BBI TN
npourpaere» [1]. Muorue undopmMamorible CUCTEMBI NMe-
10T CBOM COGCTBEHHBIE Ga3bl TAHHBIX, UTO YACTO 3aTPY/IHSIET
1 TIOBBITIAET CTOMMOCTH TTOJyYeHUsS arpermpOBAHHBIX aHa-
JIUTUK U OTYETOB, KOTOPBIE TPEGYIOT chopa WHGMOPMAIIUN 13
HECKOJBKUX cucTeM. Ecm ToBoputh 06 06paboTKe TaHHBIX
B OTIEPATHBHOM PEKUME, TO TTPU aBTOHOMHOCTH a3 TaHHBIX
OT/IETbHBIX MH(MOPMAITMOHHBIX CHCTEM arperupoBaHMe JTaH-
HBIX MOXKET YCJOXKHUTBCS [0 YPOBHS HeBO3MO:kHOTO. Ilo-
SIBJICHVIE TPOTPECCUBHBIX TEXHOJOTHMUECKUX PEIICHIH TaKIX
kak «bBosbinne ganubies, «O6auHbIe BBIYNCIEHUS> PEITAOT
TOJIBKO YacTh 3a/a4, CBSI3aHHBIX HEMOCPEACTBEHHO ¢ 06pa-
6OTKOIT 1 XpaHEHHEM JTaHHDIX.

OCHOBHBIM MHCTPYMEHTOM PaGOTHI € MCIOIb3yeMOT 1H-
bopmarieit B KOMITaHUH JOJIKHBI OBITH XPAHUJIHIIA TAHHBIX
U 3HaHW, KOTOpble W MPU3BAHBI OOECTIEUNTDH TONYIEHUE
HEOOXOANMBIX CBEJEHWUT B MCHOIb3yeMbIX (hopMarax Mmpej-
CTaBJIEHUA 71 BCeX KOPITOPATUBHBIX MHMOPMAIMOHHBIX CU-
cTeM ¢ TpeOyeMbIM KauecTBOM. K jKemaTeTbHBIM CBOMICTBAM
KOMILTIEKCOB MH(OPMAIIMOHHBIX CHCTEM CJEAyeT OTHECTH

b.B. YepHukon

U HAJIM4Me €AANHON MOJIesIN TaHHBIX. TOJIbKO B 3TOM cJirydae
BO3MOKHO ObecredeHre COMPSKEHHBIX NH(HOPMAITMOHHBIX
CUCTEM JIAHHBIMU U 3HAHUAMU €3 TOMOJIHUTENbHBIX YCUIIHI
no ux mHTerpanuu. OHTOJIOTHYECKOe MOJEJIUPOBAHUE HPU
CO3/IAHMN XPAHWJINIIL IAHHBIX 1 3HAHWI TT03BOJISIET PEITUTh
psifl ipobIeM, TPAJUIIMOHHO BO3HUKAIONMX TIPU CO3AAHUM
nHMOPMAIMOHHBIX CUCTEM, 0COGEHHO TIpU pa3paboTKe KOM-
IJTEKCA CHCTEM, KOT/Ia pa3pabOTKI BeAYTCs TIPH HEOCTATOY-
HOW KOOPAMHAIMU TIPOIECCOB CO3/IAHUSI:

e aybuupoBaHue U TPOTUBOPEYUBOCTH HHMOpPMAIIUY,
a MHOT/Ia M HECOIIOCTABMMOCTbD JIAHHBIX, MOJTY4YEHHBIX
U3 Pa3JINYHbIX HCTOYHUKOB IIPU PeaIu3aiuu OusHec-
MIPOIIECCOB;

e OTCyTCTBHE TpeGyeMoil MOJHOTBI OTHUCAHUST GU3HEC-
00BEKTOB U OUBHEC-TIPOTIECCOB B ACMEKTE TPEICTaB-
Jienns mHGOPMAIUU 0 HUX B MWH(POPMAITMOHHBIX CH-
cTeMax;

* TPYAHOCTH TTOMCKa Tpebyemoil utdopmarmu B 60Jb-
[IOM KOJINYECTBE CIIPABOYHBIX JIAHHBIX U HOPMATHUB-
HBIX IOKYMEHTOB.

XpaHuIMIe JaHHBIX U 3HAHUI

Haubosiee Tunosoii ipobiaemMHoii cutyaimeii, pemaemoii
C MOMOIIBIO XPAHWJINIL JAHHBIX, SBAAECTCS MHTETPALUS Pas3-
HOPOAHBIX MH(OPMALMOHHBIX CHCTEM B eIMHbIA KOMILIEKC.
[Tpu oTOM 2J1eMeHTbI HHPOPMAIIUU B CUCTEMAX MOTYT CUCTe-
MaTH3MPOBATHCA 110 PA3JIMYHBIM OCHOBAHUIM, 0003HAYATHCSI
pasHbIMU TepMUHamMu (1 HA0OOPOT — OJIUH TEPMUH B IBYX CHU-
cTeMax MOKET OIPEesIsITh CXOKUE, HO, TeM He MeHee, OTJIU-
JaloIHMecst MOHSATH ), 00J1a4aTh Pa3HBIM COCTABOM aTpUOy-
TOB (KOTOPbIE TAKKE MOIJIM UMEHOBATHCS HECOBMECTUMbBIMU
TEPMUHAMU) U T.J1. AHAJIOTUYHYIO CUTYAIIUIO «yTepH 0OIIEro
cMbicaa» (OTCYTCTBUE OOIIKMX CJOBAPeil, HeCOTIACOBAHHOCTD
TEPMUHOB, HEIIOJHOTA U [IPOTUBOPEYMBOCTD ONUCAHUIT ) MOJK-
HO HabuogaTh U B chepe HOPMATHUBHO-METOL0IOTHYECKOTrO
obecriedenus, u B cepe yrnpapaeHus KOPIOPaTUBHBIME 3Ha-
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HUSMU, U [PY OPraHU3alUK B3aUMOIEHCTBUS HECKOIbKHUX
YYaCTHUKOB B PaMKaX KPyIHOMACIITaGHbIX IIPOEKTOB [2].

XpaHUJIHIIE JAaHHBIX B COBPEMEHHOM MOHMMAHWUN JaBHO
He BOCITPUHMMAETCST KaK OT/ie/ibHast 6a3a MaHHbBIX, TOCKOJb-
Ky TIPEACTaBIsieT coO0il CPENICTBO HE TOJMBKO XPAHEHWs, HO
Takxke cOopa, aHaau3a, IpeobpasoBatms, 0OpabOTKU 1 Ipe-
JIOCTAaBJIEHUsT JIAHHBIX KaK KOHEYHBIM II0JIb30BATEJISAM, Tak
U CONMPSIKEHHOMY KOMILJIEKCY KOPHOPATHBHBIX CHCTEM HJIH
BHEIIHUX 1oTpebuTesneil undopmaruu (puc. 1).

WUCTOYHUKM [aHHBIX U 3HAHUI

[okymeHTooGopoT

TpaH3aKuMOHHbIe
cucTeMb!

| ®opmbl | | Daiine! | | ApxvBbl |

W3Bneyenune, npeobpasoBaHue, 3arpy3ka AaHHbIX (3HaHWIA)
BepneHve OnepatyeHiit SoHbl
Benenue HCU BPEMEHHOrO
MeTaaaHHbIX CKnaa AaHHbIX
XpaHeHus

LleHTpanbHoe
XpaHunwe
A@HHBIX (3HaHWI)

OT60p, hunbTpauus, PECTPYKTypr3aLms, AoCTaBKa AaHHbIX (3HAHWI)

MpenocTtaBneHune AaHHbIX (3HaHWIA)

Tematnueckas
BATPMHA AAHHBIX

PervonansHas
BUTPMHA ABHHBIX

: BUTpUHa AaHHBIX
noppasneneHus

DyHKUMOHanNbHAs

MpuknagHas
BUTPMHA HHBIX

BUTPUHA AaHHBIX

Xpauunuiiie aaHHbIX (3HaHWI)
Puc. 1. CTpykTypa XpaHWIMOia JAHHBIX (3HAHMIA)

Coznanue KOHIIENTYaJbHOM MOJiesin JIaHHBIX (3HAHWUIA)
SIBJISIETCS JIJIs MHOTUX CJIydaeB KpaifHe CJIOXKHOW 3ajjauelt, u
CYIIECTBYIONUX METO/IOB BU3YJIHOTO ITPOEKTUPOBAHUST YIKE
HEIOCTaTOYHO /I pellieHnns KOMILIEKCHBIX 3a/1a4. Takue Me-
TOJbI, KaK, HAPUMEP, MOMETUPOBAHUE <«CYIIHOCTh-CBI3b»,
MTO3BOJIAIOT MPABUJIBHO TIOCTPOUTH MOJIETh 13 WH(MOPMAI-
OHHBIX OJIOKOB, HO He peIaioT MpodieM MX MPaBUIbHOTO
BBIZIEJIEHUSI, TOJTHOTHI U HelpoTHBOpeunBocT. Heobxomanmo
co3flanme u IpuMeHeHwe Gosiee HyHIAMEHTATbHBIX, METO/IO-
JIOTMYECKH CTPOTUX TOAXOOB K CO3AHII0 KOHIIECTITYaIbHON
MO/IEJIH JIAHHBIX 1, B 6oJIee MUPOKOM CMBICIIE, — K CO3/IaHUIO
o6111ero s3bika MHMOOPMAIMOHHOTO B3aUMOIEHCTBUST MEKILY
CUCTEMAaMH, JIIOJIbMU ¥ OPTaHU3AIUSIMHU.

Haubosbinas guHaMuKa B MOCTEHIE TOABI B PasBUTUH
M00OHBIX METOI0B HAOMIOAAETCST B CPpepe «OCMBICEHUST» H-
dbopmarnu, nosryyaemoii 8 urepuere, 1 6a3upyiorcst OHU Ha
UCIIOTh30BAHNN OHTOJIOTHYECKOTO MOJIETNPOBAHUSI.

OwnrosloTMYeCcCKUii aHAIU3 U Mo/ieJqiupoBaHue

OHTOJIOTHYECKHIT aHAIN3 MTO3BOJISIET MPEACTaBUTh (HOp-
MaJIM30BAHHOE OIMCAHIE HEKOTOPOil MpeMeTHON 00IacTH,
KOTOpOe BKJIIOYaeT CJI0Bapb (MM MMeHa) yKasaTesjeil Ha
TEPMUHBI IIPEAMETHON O0JIACTH U JIOTUYECKHUE BBIPAKEHUSI,
KOTOPBIC OMHCHIBAIOT TO, KAK TEPMUHBI COOTHOCATCS IPYT C
apyroM. IMeHHO OTHOIIIECHHS MEXX/y TEPMUHAMHU, a HE caMi
KOJUIEKIINH TEPMUHOB, HMEIOT HAOOJIBIIY IO 3HAYMMOCTD. Ta-
KM 00pa3oM, OHTOJIOTUI 00eCTIeYnBAIOT CJIOBAPD TSI TIPE/i-
cTaBJeHNsT 1 0OMeHa 3HAHWSIMHU O HEKOTOPOI MpeaIMeTHO
006J1aCTH U MHOYKECTBO 3HAYMMBIX CBSI3el, yCTAHOBJIEHHDIX
MeK/ly TePMUHAMU B 5TOM cyoBape. IIpenmyiectBomM oHTO-
JIOTHH B KA4eCTBe CIIocoba IpeIcTaBIeH s 3HAHMN SIBJISIETCSI
ux opmMasnbHas CTPYKTypa, KOTOpast YIPOIaeT UX KOMIIbIO-
TepHYyt0 006paboTKy.

[TocTpoertie OHTOIOTHI YACTO HE SIBISIETCST CaMo TI0 cebe
KOHEUHOI1 11eJIbI0, 0OBIYHO OHTOJIOTUU JIAJIEE UCHOJIb3YIOTCSI
JAPYTUMU MHCTPYMEHTAJIbHBIMU CPEJICTBAMU JUJISI PellleHust
oTIpe/Ie;IeHHBIX MTPAKTUYECKUX Iesieil. MOJKHO BBIIETUTD PSIIT
HaIPaBJEHUH, T/ie TOCPEICTBOM TPUMEHEHNS OHTOJOTHI
MOJKHO TIOJTYYUTh XOPOTITHE PE3YJIBTATHI:

* B MAalllMHHOM IIEPEBOJIE;

* B JAWAJIOTOBBIX CHCTEMaX ¢ (DOPMUPOBAHUEM OTBETOB

HAa 3aIIPOCHI;

* B UHGOOPMAIMOHHOM TIOMCKE;

* B cCHCTEMaX U3BJCUCHUS 3HAHUII;

* B OOMUX CHCTEMAX BEICHNUST THAJIOTA MEK/Y KOMITHIO-
TEPOM U YETTIOBEKOM.

OHToJIOTHN UCTIONB3YIOTCS KaK MCTOYHUK JAHHBIX IS
MHOTHX KOMITBIOTEPHBIX MPUJIOKEHNH, TTO3BOJIsIST Gotee ac-
(dexTuBHO 06pabaThIBaTh CJAOKHYIO U Pa3HOOOPA3HYIO MH-
dopmartio. ITOT crocod TPeCTaBIEHUS 3HAHII TO3BOISIET
MPUJIOKEHUSIM PACIIO3HABATD T€ CEMAHTUYECKHE OTJIMYUS,
KOTOpbBIe He BCET/la BIOJHE OJHO3HAYHO MOTYT OBITH BOC-
MPUHSTH THGOPMAITMOHHBIMUA CUCTEMAMU, U UMEHHO OHTO-
JIOTHYECKN aHAJIN3 TI03BOJISAET PA3PENTuTh 3Ty HEOTHO3HAY-
HOCTb.

K obmactsiM MCTOMB30BaHMsT OHTOJOTHUECKOTO aHATN3a
[PU CO3/IaHUU KOPIIOPATUBHBIX UH(POPMAIIMOHHBIX CHUCTEM
MOJKHO OTHECTH CJIeTyTOTIIe HAIPaBICHU:

*  yHudUKaIUI METOJUYECKON U persiaMeHTUupyolei
JOKYMEHTAIMK [IPU pa3paboTKe HOBBIX 0OPA3IIOB J10-
KyMeHTOB Jiist (hopmupoBaHust 6a3 3HaHWIT OpraHu3a-
uii;

* IIpe/CTaBJIeHUE W OPraHU3aIMs MeTarmH(GOpPMAI B
XPAHUJIUIIAX JAHHBIX ¥ 3HAHUI [IPU PENeHnn UHTe-
TPAIMOHHBIX TIPO6IEM HHMDOPMAIMOHHBIX CHCTEM, a
Tak’Ke TIPU TIOATOTOBKE 3AIPOCHOH EATENTBHOCTH B
obJracTy aHAIN3a JIaHHBIX PAGOTHI KOMITAHUH;

e paspaboTKa, OpraHusals U BeJeHue HOPMATHBHO-
CTIIPABOYHOM MHMOPMAITNN.

HeoTrbeMieMoit 4acThio JII000E OHTOJIOTHH SIBJISIETCST TAK-
coHOMUS (T.€. yITOPAI0YeHHAS CUCTEMATH3AINA ), TTOCKOJIBKY
OHTOJIOTUYECKAsI MOJIEJTb OIIPEIEJISIET CUCTEMY B3aUMOCBSI3€it
MEKIY IeMEHTaMU. B CBSA3M ¢ 9TUM 2JIeMEHTHI OHTOJIOTHH B
TOM WJIM MHOM BUJE BCEr[a MPUCYTCTBYIOT B CIIEI[UATbHBIX
KJTacCHUKAIIAX W CHCTeMaxX WHAeKcannu. lIpmmenenne
OHTOJIOTUI IpU Pa3pabOTKe CHCTEM IO3BOJIIET 00ecIedn-
BaTh HETPOTUBOPEUNBOE HAKOTIIEHNE MPAKTHIECKH JTIOHGOTO
KoJIndecTBa MHMOPMAIUHU B CTAHIAPTHON CTPYKTYPE KJIacCu-
ukarmm.

[lJ1st omvicaHust OHTOJIOTHIA CYIECTBYIOT Pa3IudYHbIe CIie-
[TATM3UPOBAHHBIE SI3BIKNA ¥ WHCTPYMEHTHI Pa3paboTKH OH-
TOJIOTMYECKUX Mojesieil. B uucse ¢cnocoboB mpeacraBieHmst
OHTOJIOTHH WCITOJb3YeTCs W BU3YAIBHBIN Toaxon (puc. 2),
MO3BOJISIIONIMNA HEMOCPEJACTBEHHO OTOOPasKaTh OHTOJIOTHH,
YTO ITOMOTAeT HATJIS/IHO TIOKa3aTh CTPYKTYPY SBJICHUI 1 B3a-
UMOCBSI3b 9JIEMEHTOB UH(POPMAIIHH.
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Puc. 2. ®parmeHT npeacTaBjieHus] OHTOJIOTHH B rpaduyeckoM Bue

OcHoBHas 11eJIb METO/Ia OHTOJIOTMYECKOTO MOJIETMPOBa-
HUS JAHHBIX COCTOMT B TOM, 4T0OBI ¢(hOPMHPOBATH CTPYK-
TYPHYIO METOJMKY, MOEPKUBAEMYIO aBTOMATU3MPOBAHHBI-
MU HHCTPYMEHTAJIbHBIMU CPEACTBAMI, KOTOPbIE CIEIHAJIICT
o 1mpobaeMHOIl obmacTi MOKeT dHPEKTUBHO pas3padarbi-
BaTh 1, TEM CaMbIM, [OIEPKIBATD MOJIE3HbIE 1 TOYHbBIE OH-
Tosioruu [3].

OHTOJIOTUYECKOEe IIPOCTPAHCTBO HEOAHOPOAHO. MOKHO
BBIJIEJIUTH TPU OCHOBHBIX YPOBHS (CJIOST) OHTOJIOTUIA:

* TIPUKJIAAHAST OHTOJIOTHSI — COAEPKUT KOHIIENTYalb-
Hble CTPYKTYPHI M WX CBSI3H, C TOMOIIBIO KOTOPBIX
BBINOJIHSETCS KOHKPETHOE OIMCAHKE IIOCTaBJIEHHON
IPaKTUYECKON 3a1a4;

*  OHTOJIOTHS IPeAMETHBIX obJacTeil — 0000IaeT HOH-
THSsI, UCTIOJIb3YEMbIE B PA3HBIX TPUKJIAJHBIX OHTOJIO-
I'MAX U Kacaloluecs OTAebHbIX 0OsacTell 3HaHuli;

e (a3oBagd OHTOJIOTMS — OIUCBIBaeT HauboJiee obIHe
KOHIIEITYa/JbHble CTPYKTYPbl, K KOTOPBIM MO’KHO
[IPUBECTU BCE MOHATUS MPEAMETHBIX Y IIPUKJIAIHBIX
OHTOJIOTHIA.

» IIpopaboTka 3THX CJI0EB BBIIOJHSIETCS JBYHAIIPABJIE-
no (puc. 3).

B pamKkax HauaJbHOrO 9Tala Ha OCHOBAHUM MMEIOUIIXCS
onucanuil mpobaeMHol ob61acT 1 TpeboBaHUIl K co3zaBae-
MbIM UH(GOPMALMOHHBIM CUCTEMAM COCTABJISICTCS IIPEABAPH-
TeJILHBIN CI0BAaPh MPUKJIAAHON OHTOMOTHN. UTOOBI IPUBECTH
9T OOBEKTHI «K 00IIEMY 3HAMEHATENIO>, B KAYECTBE TAKOTO
«3HAMEHaTe/Is1» HEeOOXOANMO OIPENeSUTh TaK Ha3blBAEMYIO
6a30BYI0 OHTOJIOTUIO M BBIPA3HUTH B €€ TEPMUHAX OHATHS OH-

TOJIOTMM TIPEMETHON oOmacTr. [apMOHM3NPOBAHHBIE TAKAM
00pa3oM OHTOJIOTHH MPEAMETHONW 06JacTh OYAYT CIYKUTH
OCHOBaHWEM /IJIST KOHCTPYHUPOBAHUS TEPMUHOB TTPUKJIQTHBIX
oHTosOrMH. B KOHTEKCTE paspaboTKi HHPOPMATTHOHHON CH-
CTEMBI 3TH TEPMUHBI OYYT CITYKUTh 3JIEMEHTAMU KOHIIETITY -
AJIbHOI MOJIE/IM JAaHHBIX (3HAHMIT), KOTOpas 10 pa3paboTaH-
HBIM TIpaBuJIaM OyzeT nmpeoOpasoBaHa B JIOTHYECKYIO CXEMY
6asbl JaHHBIX (3HAHMWIT).

3azsava TpanchopMaliu KOHIENTYaJIbHON MO/ B JIO-
IMYECKYIO MOZIESb O0JIee POCTa, YeM HTall KOHIENTyaabHOTO
MozenupoBanus. CymecTByer A0CTaTOUHO Pa3BUTHI HabOP
MHCTPYMEHTOB NPOEKTUPOBAHHMS, 0OECIIEYNBAIONINX aBTOMA-
THYECKOE TIPeodpa3oBaHme KOHIENTYaNbHON MOIETN B JTOTH-
YECKYIO MOJIEJTb TAHHbIX.
"]

Basosasa oHTONOMA

MpeomeTHada OHTONOrMsA

MpuknagHas oHTONOrMA

Jlornyeckasa mogeno

MOWCK OHTOMOTMYECKUX OCHOBaHUM
[apMOHM3aUMA OHTONOTWMI

dusndveckasa mogens

L~
Puc. 3. Ctpykrypa nponecca popMupOBaHUsI IOTHYECKOI
u GU3HIECKOI MOIeIeil TAHHBIX
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Tem He MeHee, B IIPOIlECCe HEMOCPEACTBEHHON MOITOTOB-
KU JIOTHYECKUX U (HU3UUECKIX MOJesell TpedyeTcs: pons-
BECTH JIOCTATOYHO OOBEMHBIH KOMILIEKC MPeodpasoBaHuii,
B paMKaX KOTOPBIX YacTO TPUCYTCTBYIOT ajbTeDHATHBHBIE
BapUAHTBI U TI03TOMY TPEOYIOT TIPUHATHSL PEIICHUIT, KOTO-
Pbi€ MHOT/Ia MOTYT 00YCIOBUTH Pa3paboTKy B HAIIPABJICHHUSIX,
[PUHIUIIHATLHO OTJIUYAMONIIUXCS OT IIEPBOHAYATBHO TIPE/TIO-
JlaraeMbiX. B Takux curyaiusix Tpebyercst UMETb 110] PyKOii
HaGop MpPaBWI, B COOTBETCTBUU C KOTOPBIMU MOYKHO OyjieT
paspeniaTh CIIOPHbIE CUTYaIn [4].

OHTOJIOTHS 3HAYMMBIX UH(POPMAIIMOHHBIX
3JIeMEHTOB

ITpu cosmanuu uHGOPMAIMOHHBIX cucTeM (M TIpesK/e
BCEro XpaHWJMUIL JAHHBIX M 3HAHWI) Ha HpPeABaAPUTEJIb-
HOM 9Tare pa3pabOTKU J0JKEH ObITh IIPOBEAEH aHaIn3
JIOTUYHOCTH U KOPPEKTHOCTH (DOPMYJIMPOBOK ¥ TEPMHUHOB
B COOTBETCTBUU C WX CMBICJIOBBIM cogepskarueM. Cremnyer
pasrpaHuuuTh GJAUBKHUE 110 CMbICTY (HOPMYJIUPOBKH 1 BbI-
paboTaTh OJHOZHAYHBIE /5T TOHUMAHUA BAPUAHTHI, UTOOBI
MCKJIIOYUTH HEOAHOZHAYHOCTH TOJKOBAHMS NCIIOJIb3yEMbIX
TEPMUHOB paszpaboTynmkaMu 0ObeKTOB MH(MOPMAITMOHHBIX
cucrem. Kpome TOro, Heo6XOANMO BBIIBUTH B3aMMOCBS-
3M MEKIY PasJuuHbIME (GOPMYJUPOBKAMHU IOKazareseil
JeATeIbHOCTH, aHAJIUTHYECKUX Paspe3oB U APYrUX HH-
(hOpPMAIMOHHDBIX 9JIEMEHTOB, €CJIM TAKOBbIE CYIIECTBYIOT.
ITO OjIHA U3 3a/1a4 IPOBEAEHUS OHTOJIOTMYECKOTO aHAIN3a
3HAYMMBIX MH(POPMAIIMOHHBIX 91€MEHTOB BO BCEM MHOKE-
CTBE IPUHUMAEMBIX K 00paboTKe 1€eMEeHTOB MH(MOPMATIHH.
[Tpu 5TOM yCTaHABAMBAIOTCS XapPAKTEPUCTUKU OTHOLIEH N,
MPOBOIUTCS aHAJIN3 TIOJTHOTHI MHOMKECTBA NH(MOPMaIMOH-
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HBIX 3JIEMEHTOB. YCTaHOBJIEHNE TAKNX XapAaKTEPUCTHK OCY-
IIECTBJISIETCS TIOCPEJCTBOM aHAIM3a MHQOPMAIMOHHBIX
3JIEMEHTOB C YYeTOM B3aMMHOTO JIOTIOJHEHUST, OTCYTCTBHS
MPOTUBOPEYNH U ITOCTPOEHUSI €CTECTBEHHBIX aHAJIOTrOB
AQHAJTM3UPYEMbIX 3JIEMEHTOB (HAIPUMEp, €CJIM IPUCYT-
CTBYeT IPU3HAK «3a KBAapTa», TO MOXKHO HPE/IIOJOKNUTD
HEOOXOIMMOCTH IPU3HAKA «3a I10J1yToAue ). [lepBudHbIMU
HNCTOYHUKAMU JaHHBIX /71 TPOBEIEHNUS OHTOJIOTHIECKOTO
aHaJn3a MOTYT CIYKUTDb MCXOAAIINE W BXOAAIINE JIOKY-
MEHTBI, a TaK’Ke OTYETHDBIE (POPMEI.

B pesynbrate mpoBemeHMS OHTOJOTHMYECKOTO aHAIN3a
BBISIBJISIETCST HEOOXOMIMOCTD BKJIIOUEH s B 00INIT TIepeden
YCTAaHOBJIEHHBIX HOPMATHBHBIMU JIOKYMEHTaMH1 TTOKa3aTesei
1 QHINTHYECKNX Pa3pPe3oB, a TakKe MHBIX 3HAYMMBIX WH-
(bOpPMAIMOHHBIX 9JIEMEHTOB B BUJIE [OIMOJHUTENBHBIX 00b-
eKTOB (CYIIHOCTEN ), KOTOPbIE O3BOJISAT 06ECIEUNTD [ENOCT-
HOCTb 1 JIOTUYHOCTb B3ANMHBIX CBSI3€H J1JIsT BCETO KOMILIEKCa
MH(GOPMAIMOHHBIX 9JIEMEHTOB.

CucreMHBIN aHAIN3 TTOTYYEHHOTO TepedHs nHPOopMaIn-
OHHBIX O0BEKTOB, MOMUMO BCETO, [TPOBOAUTCSA HA TIPEAMET
BBISIBJIEHUS HECOOTBETCTBUH (MHGMOPMAIMOHHBIX HEBI30K)
B MMEHOBAHUM U CIIOCOOAX IPEACTAaBIeHUs MHPOPMAIOH-
HBIX 3JieMeHTOB. K aHanm3upyembIM TapameTpaM HHGOP-
MAI[MOHHBIX 0OBEKTOB OTHOCUTCST TOJKOBAHUE TEPMUHOB H
HANMEHOBAHUH, CIIOCOOBI TPUMEHEHNUST COKPAIIEHHUIT TEKCTO-
BBIX (DparMeHTOB, JJOTHYHOCTD U OJJHO3HAUYHOCTH OTHOIIEHU
(cBszeit). Hepomyctrmo Hasmume eTIeBbIX U PEKYPCUBHBIX
(B KOHEYHOM cueTe — MPUBOJAIINX K UCXOJHON CYIIHOCTH)
B3anMocBsi3eil. Eciiu 1107100HbIe HECOOTBETCTBUS BBISBIISIOT-
cs, HeoOXOMMO CKOPPEKTUPOBATH MOJIYYEHHbBII T1€PeYeHb,
M3MEHSIST OTHOTIEHUST MEKIY HHPOPMATHOHHBIMU 00beKTa-
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Puc. 4. @parMeHT KOMIIO3UIIHOHHON CXEMBbI
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MU TaKUM 06pa3oM, YTOOBI YCTPAHUTD BCE BLISIBIIEHHBIE MH-
opmalnoHHbIe HEBSI3KU.

PesynbraTe! mpoBezienns aHAIN3a Ha JAHHOM 9Talle Tpeji-
CTABJISIIOTCS B BUJI€ OHTOJIOTHYECKOI MOJIE/ I 3HAYMMBIX UH-
(hopmaImoHHBIX 251eMeHTOB (TIpUMep KOMITO3UITNOHHOH cXe-
MBI IIpUBe/IeH Ha puc. 4 B popmare HoTauuu IDEFS).

B xome mpopaboTKU TAHHOTO 3Talla aHAIM3a IeJeCO0-
6pasHO BBISIBUTB, CYIIECTBYET JIM MEpapXUuecKasi 3aBUCH-
MOCTDb TEPMUHOB I HANMEHOBAHN, BITOCJIE/ICTBUH TTOMeETIIae-
MbIX B cuctemy. MepapXuaHocTh ya1o6Ha mpu (hOPMUPOBAHU
CHCTEMBI KJIacCH(BUKAIINHT, OTHAKO 3TO CBOHCTBO XapaKTEPHO
He JIJIT BCEX 3JIEMEHTOB aHATU3UPYEMBbIX MHOXKECTB WH(POP-
MAIHOHHBIX 00BEKTOB. [[JIsT HEKOTOPBIX TPYIITT MPUXOAUTCS
opmupoBath daceTHbIe CTPYKTYPHI (JIOKAIN30BaHHBIE CET-
MEHTBI MOJIENTH, He 00Ta/Iafolne CBOMCTBOM HEPAPXUIHOCTH
U TI03BOJISIONINE CBSI3BIBATDH TIPU3HAKYU KJIACCUDUKAIIIN He-
3aBUCHMO KakK JIPYT OT JIPYTa, TaKk U OT CEMaHTUYECKOTO CO-
JEePsKaHUST APYTUX KJIaCCUUIMPYEMBbIX 00BbekTOB). IIpn
9TOM KaXK/Ibli (haceT COAEePKUT COBOKYITHOCTD OTHOPO/HBIX
3HAUEHNH KaKOro-Tub0 KJIacCH(UKAIIMOHHOTO TPU3HAaKa,
IpuyYeM 3Ha4eHus B (paceTe MOTYT pacliosiaraTthcsl B IIPOU3-
BOJIBHOM TIOPSIZIKE, XOTsI, GE3YCIOBHO, TIPEATTOUTUTETHHEE X
yrnopsgodenue. B caydae popmupoBanms ¢paceTHBIX CeTMeH-
TOB HEOOXOMMO JIETATN3UPOBATH XapaKTep MCIOTb30BAHMS
060CO6JEHHBIX 9JIEMEHTOB M OTMETUTH B OHTOJOIMYECKOI
MOJIe/T  MHAWBUIYAJBHOCTD B3aWMOCBS3€H 3K3EMILISIPOB
(haceTHBIX CTPYKTYP M APYTUX MHMOPMAIIMOHHBIX 00BEKTOB
Mozenn. OOBIENPUHATHI TPUMEP TOCTPOEHUST (HaceTHBIX
CTPYKTYP — MOJIeJIb POJICTBEHHBIX CBsI3€ii, T/Ie TAJIeKO He BCe
POJICTBEHHUKN MOTYT OBITH BBICTPOEHBI B MEPAPXUUECKYIO
L[ETTOYKY.

3akimoueHnue

Kasknas us undopmamoHHbIX CUCTEM, B3aUMO/IEHCTBYIO-
IUX B potiecce (GyHKITMOHUPOBAHNS, T0JKHA CTPOUTHCS Ha
6ase eqHON MH(MOPMAIIMOHHON MOeH, 00YCIOBINBAOIIEHT
BO3MOKHOCTD Pa3pabOTKU MO HaHHBIX. VIMEHHO Takast
MO/IeJIb B MTOJIHOM Mepe JI0JI;KHA COOTBETCTBOBATH (PYHKITHO-

Cnucoxk Jurepatypbl:

Teiire B. Busnec co ckopoctbio Mbicu. — M.: IKCMO, 2003.
2. AcapynaeB C. Xpanuiuma JaHHbIX: TpoiiHag cTpaTerus
Ha mnpakrtuke. —http://www.ibm.com/developerworks,/ru/
library /sabir/strategy /#h6.
3. Matthew West Ontology Meets Business — Applying Ontol-
ogy to the Development of Business Information Systems.

10

HATBHOMY HA3HAYEHMIO KaXK/I0M KOHKPETHON WHMOpMaIu-
ouHoii cuctembl. [lomHonennas wHOOPMAITMOHHAS MOJETH
ABJISETCS OCHOBOHM [T BBIJIEIEHUS KOHCOJHANPOBAHHOTO
TepevHst B3aUMOCBI3aHHBIX JIOTHIECKUX NH(POPMAITMOHHBIX
00bekToB. Takue (Ga30Bble JIEMEHTHI JOJIKHbLI OBITH OJIO-
SKEHBI B OCHOBY /1711 (DOPMUPOBAHUSA COTTIACOBAHHOTO KOM-
IJIeKca KJIaccuGuKaTopoB U CIIPAaBOYHUKOB, IIPUMEHSAEMBIX B
cucTeMe HOpMaTUBHO-CIIPABOYHOM MH(OPMAIUN 1 KOpIopa-
TUBHOTO XPAHWJIUINA TAHHBIX 1 3HAHUT.
OrtnesbHbIE ATAIBI TOCTPOEHUST OHTOJIOTUN U UX TPaHC-
opmanuu B Mojenu, IpUMEHUMbBIE Il TIOCTPOEHUS Xpa-
HUJIUII JIAHHBIX, (DOPMATTU30BAHbl U MMEIOT YACTHYIO IPaK-
TUKY UCIOJb30Bauusl. [Ipu aTOM OTCYyTCTBUE 3aKOHYEHHBIX
MHCTPYMEHTOB pa3paboTKHU MOKa3bIBAET, YTO B METOAOJOTUH
CYIIECTBYIOT OT/IE/IbHbBIE BOTIPOCHI, KOTOPbIE TPEGYIOT 0O
HUTEIBHOIN TIPOPaGOTKU. YUMUTHIBAs TEMIIbI pocTa oObeMa
JAHHBIX U KPUTUYHOCTh IPUHUMAEMbIX HA UX OCHOBE pellle-
HUIT, TOTPEOHOCTD B MOXOOHBIX (hOPMATbHBIX METOIMKAX OY-
JIeT HEYKJIOHHO BO3PACTaTh.
[TomuMo pa3pabOTKK XPAHUIUIIL JAHHBIX METOJl OHTOJIO-
TMYECKOTO MOJIEJTNPOBAHUS MOKET TPUMEHSTHCS JJIs pelire-
HUS psifia IPYTUX TPOOIIeM:
*  HECOTJIACOBAHHOCTDH KOPIOPATHBHOH JOKYMEHTAINH;
*  HEBO3MOKHOCTD OpraHM3aIMK eANHON Ga3bl 3HAHWIT;
*  CJIOKHOCTH B UH(OPMAIIMOHHOM 0OMEHE CO CTOPOH-
HUMW OPTaHU3AIUSIMU;

*  PacCOrIacoOBaHHOCTD OTIMCAHUS KOPIIOPATUBHBIX OU3-
HEC-TIPOIIECCOB;

* HEBO3MOXKHOCTb CO3/IaHUS €JUHOI CUCTEMBbI HOpPMa-
TUBHO-CIIPABOYHON nHMOpManuy;

* CJOXHOCTh WHTETPAIUA KOPIMOPATUBHBIX CHUCTEM
MEXKIY cOOO0M 1 ¢ BHEITHUMHE CUCTEMAMYL.

PaccMOTpeHHBIE B CTATBE ACTIEKTHI HENECO0OPAZHO PEKO-
MEHJIOBATh HE TOJIBKO /It Pa3pabOTKU CTPYKTYPbI XPAHUIIMIIL
JIAHHBIX U 3HAHWH, HO U JJIs pa3pabOTKN CHCTeM Kiaccrduka-
11 1 KOAUPOBaHUA I/IHCI)OpMaLH/H/I, APXUTEKTYPbI JaHHBIX, CO3-
JIAHYSI IO/ICUCTEM aHATMTUYECKON 00paboTKY UH(OPMALIUH.

Complex Systems in Knowledge-based Environments: Theo-
ry, Models and Applications Studies in Computational Intel-
ligence Volume. — Berlin, 2009.

4. Perakath C. Benjamin, Christopher P. Menzel, Richard

J. Mayer IDEF5 Method Report from 1994. — Knowledge
Based Systems, Inc., 1994.
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AHHOTAITUN

b.B. YepHukos

OmnroJsiornyeckne MOJ€eJIh B pa3pa60TKe XPpaHUJIUIIL
JAaHHbBIX U 3HAHUI

Kntouesvie cnosa: xpanuiuiie JaHHbIX U 3HAHUHN, OHTO-
JIOTHSI, MOJIEJIb.

V3aratorcsi BOIPOCHI TIPEABAPUTENBHOIO aHAIM3a WH-
opmanun, pazMeraeMoil B XpaHUIUIIAX TAHHBIX (3HAHWI)
u o6pabarbiBaeMOil B HH(MOPMAIIMOHHBIX crcTeMaX. [1puBo-
JSTCS IPUMEPBI OHTOJIOTUYECKUX MOJIEJIEH B UCIIOJIb3YEMbIX
hopmarax. O60CHOBBIBAETCS 1€7I€CO00PA3HOCTD ITPOBEIEHIIST
JTala OHTOJOTMYECKOTO MOJETNPOBAHNUS IS 00ecTiedeH st
COTJIACOBAHHOCTH [[AHHBIX.

E.b. Samstuna, JI.H. JIanosa, A.O. Cyxos

MyabTHA3BIKOBOE MOIETUPOBAHUE C UCIOJIb30BaAaHHEM
DSM-nnargopmbl MetaLanguage

Kntoueswte cnoga: mojenvpoBanue, npeiMeTHO-OpUeH-
TUPOBAHHBIE S3bIKH, SI3BIKOBOI MHCTPYMEHTAPUI, SI3IKOBBIE
TpaHchopMaInm.

OmuceBatoress  cpeactBa DSM-miatdopmbr Metalan-
guage /i1 CO3/TaHM TTPEAIMETHO-OPHEHTHPOBAHHDIX S3BIKOB 1
MHOTOYPOBHEBOTO MOZIETTIPOBAHNUSA. BO3MOKHOCTD oTpesiesie-
HUST TpaHChOpMaIiit 0becreqnBaeT CHIKEHIE TPYA0EMKOCTH
Pa3pabOTKHM HOBBIX SI3BIKOB 1 IPE0OPA30BaHsT MOJIENEH.

A.O. Cyxos, JI.H. JIgnosa

O noaxoje k pazpaborke
npodeccuoHaTbHO-OPUEHTHPOBAHHBIX CHCTEM
Ha ocHoBe DSM-miatdopm

Kmouesvte cnosa: mojenpoBanue, peMeTHO-OPUEH-
THPOBAHHBIE SA3BIKY, I3BIKOBOI MHCTPYMEHTAPHIL.

Ob6cyskaaercss MOJIEIbHO-OPUEHTUPOBAHHBI MOAXO K
pa3paboTke MHHOPMAIMOHHBIX CHCTEM € MCHIOTb30BAHHEM
HECKOJBKUX S3BIKOB MojieanpoBanmsa. Omncanbl TMpenumy-
IecTBa TIPEIMETHO-OPHEHTHPOBAHHOTO MOJETNPOBAHUSA U
DSM-mmargopm.

O.J1. Bukenrbena, A.W. [leps6u,
JI.B. lllectrakoBa

Pazpa6oTKa MOe/M IPOBEIEeHH AeT0BOM UTPbI
B CTYZIUY KOMIIETEHTHOCTHBIX /I€JIOBBIX UTP

Knioueevie cnosa: xommereHnyd, aKTUBHBIE METOIbI
o0yueHus1, eioBasi Urpa, GU3HeC-TPoIlece, AuarpaMmma Tpe-
1e/IEHTOB.

PaccmarpuBaercst (hyHKIIMOHATbHAS MOJEb HOACHCTE-
MbI TIPOBEJEHUsI AEJOBON UIPhI IIPOIPAMMHOIO KOMILIEKCA
«CTyaus KOMIIETEHTHOCTHBIX AEJTOBBIX UTP». [l mocTpoe-

HUSA MOZEJIN UCITOJIb3YETCSA AarpaMMa IpeneaeHTOB.

['B. Uyaunos

ApXHTEKTypa U pa3paboTKa HHCTPYMEHTAIBHOTO
CPEeJICTBA C OpHEHTAIEN HA IPEMETHYIO 00JACTh
TPaHCHOPTUPOBKH py/bl B maxrax — [IBK
«Pynonoroks»

Kntouesvie caosa: apxutekrypa, MOJI€Ib, 100bIYa, Py/a,
TPaHCIIOPTUPOBKA, KOHBelep, UMUTAIIHS.

PaccmoTrpena apxuTeKkTypa WHCTPYMEHTAJIBHOTO CPEJi-
CTBa W MPUHSTHIE TPOEKTHBIE peteHust. OHM crmocobeTBO-
Basn paspaborke [TO Ha OCHOBE CHCTEMBI IMUTAIHOHHOTO
MOJIEIUPOBAHKST U HACTPOIIKE €ro Ha TPEAMETHYI0 00JacTh
JI00BIUY U TPAHCIIOPTUPOBKY PYABI B TIOA3€MHON YacTy Py/i-
HUKOB. IToKkazaHbl 0COOEHHOCTY PeaIU3ALUNU IPEAI0KEHHON
Moziesin (BBeneHue TpanchopMaIuil pybl 1 TOHATUS PYIO-
MOTOKA JITIT MOJIEJIMPOBAHUS HETPEPLIBHOTO KOHBelepHO-
GyHkepHoro Ttpamcropra B ycaosusix DES), B uge IIBK
«Pynonotoks.

A.T. [Toppep, M.T. [loppep,
E.A. Jlannes

IMocTpoenne areHTHOH MMHTAIHOHHOM MO/IEJH MIPoIleca
IUCTAaHIIMOHHOrO 00y4eHus ¢ IoMoupbio Metonos PRO-
CESS MINING

Kntoueswte cnosa: areHTHOE MMUTAIIMOHHOE MOJIECJIUPO-
BaHue, Process mining, AnyLogic, ProM, aspuctudeckuit
AJTOPUTM.

B craTbe mpesioskeH METO/ CO3/[aHUsI AT€HTHBIX UMUTA-
IIMOHHBIX Mojiesielt (Ha mpuMmepe AnylLogic) Ha ocHOBe op-
MaJIbHBIX JIUCKPETHO-COOBITUIHHBIX TpapUuecKnx Mojesei
6usnec-mponeccos (na npumepe eEPC), mpentudukanms
KOTOPBIX TIPOBO/IMJIACH CPEJICTBAMH WMHTEJJIEKTYaIbHOTO
anasm3a mpotieccoB (Process mining).

M.C. MenBenes,
[1.C. My3bruyk

CpaBHuTeIbHBIN aHaIN3 Mojeeil poHeM pycckoro
sI3bIKA B 3a/]aye PACIO3HABAHUSA PEUH

Kntoueswvie cnosa: pacnosHaBaHue peun, mpeodpas3oBa-
Hue TubGepra-XyaHra, BeHBJIETHI.

B crarbe ucciemyioTcss BO3MOMKHOCTU HCIIOJIb30BAHMS
npeoGpasoBanus [mabbepra-XyaHra /st CO3fanmst MOJeTel
(boHeM PYCCKOTO sI3BIKA B CHCTEME MTPeoOPasoBaAHNSI PEUN B
texcT. [TpousBojuTCcs cpaBHeHME NPEIJIOKEHHOT0 MeTo/a
¢ npeobpasoBanueM Dypbe U BEHBJIET-TPEOOPA3ZOBAHIEM.
Pacuetnt mokasaii, uto MeTof [mipbepTa-XyaHra, HECMOTPsT
HA BO3MOKHOCTD BBISIBJIEHUST HEJTMHENHBIX N3MEHEHUH B CHT-
Hase, B TIEPBOHAYAIBLHOM BUJE MAJIOMPUTOACH /i (hOpMU-
pOBaHUS MMPU3HAKOB peueBOro cUTHaJa (1o KpaifHell Mepe, B
paMKax HelpoCceTeBOro MoIX0/1a).
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B.B. Huuenopuyk, A.M. Hoxkenkos

ABTOMaTH3anys MOHHTOPUHTA YPE3BBbIYAITHBIX
CUTyaIUil B apKTHUY€ECKOil 30He (Ha IpuMepe
KpacHosipckoro kpas)

Knrouegvte cnosa: GyHKImoHamIbHble 33/a9U MOHUTO-
punra YC, OLAP-ananus, reoutn@opMaiiioHHbie CHUCTEMBI,
web-caiir.

[IpemcraBiaeHbl pe3ysabTaThl paboT 1O CO3MaHWI0 Ap-
KTUYECKOTO I[€HTPAa MOHHMTOPUHTA W TIPOTHO3UPOBAHUS
Ype3BbIYANHBIX CHUTYaIUH.
npobJeMbl PasBePThIBAHUS CUCTEMBI 00eCHedeHrs: KOM-
IJIeKCHO GesomacHocT B yeaousax Kpaiinero Cesepa.
[TpoextupoBanne n peanusanusg GyHKIHTOHATIHHBIX 337449
IEHTPa OCYIIECTBJISIIIOCH MyTEM WHTETPAIlUil COBPEMEH-
HBIX WH()OPMAIMOHHBIX TEXHOJOTUN U YHUBEPCATbHBIX
MPOTPAMMHBIX MOJYJIEH, MCIIOJb3yEMBIX JIJISI Pa3JIMUHbIX
3a71ad TePPUTOPHATHHOTO YIpaBJIeHUSA. Peaqn3oBaHHYIO
KOHIIEMIUIO TOCTPOEHUSI CUCTEMBI obecrieueHust Gesormac-
HOCTHU JKU3HEAESITETbHOCTH B APKTHUKE MOXKHO HCIIOJIb-
30BaTh I PA3BUTUS €UHOTO MHGOPMAIMOHHOTO TIPO-
crpanctBa MUC Poccun.

Onucanbl 0cobEHHOCTU U

E.A. Tpysenko

Ipaduueckas Bu3yaansanus 1 MO/IeIIPOBaHUE
JUHAMUYECKHX MPONECCOB B IPOrPaMMHO-ANIIAPATHOM
KOMILIEKCe

Kmouesote cnosa: xoManjaHO-U3MePUTENbHAS CHCTEMA,
VMUTAITHOHHOE MOJIETTHPOBAHIE,

[IpencraBiena MMUTAIMOHHAS MOJEJb OOPTOBOM ar-
[apaTypbl KOMaH/[HO-M3MEPUTETbHON CHUCTEMBI KOCMUYE-
cKoro ammapara. PazpabGoTaHo mporpaMmHoe oOecTieueHHue,
npezcTassioniee coboit umuraornyio mogenb BA KUC.
VIMuTaninoHHast MOJIE/b TTO3BOJISIET BOCIPOU3BECTH pabo-
Ty peajibHOIl cucTeMbl, 6e3 HalInuust GOPTOBON armaparypbl
KOMAaH/IHO-U3MEPUTEIbHON CUCTEMBI.

P.B. MopozoB

Moaens cucTeMbl NOAAEPKKU IPUHATHS PelIeHUi
110 CHUKEHHIO YTPO3 MOKAPHON 6€3011aCHOCTH Ha
00beKTax 00pa3oBaHUs

Kntouesvte cnoga: monepskka MPUHATHS PEIIEHUH, TT0-
JKapHast 6e30TacHOCTbh, MOKAPHBIN PUCK, GOPMUPOBAHIE pe-
KOMEHJIAIN .

B cratpe paccmaTpuBaeTcs Monenb WHGOPMAIMOHHO-
YTIPaBJISIONICH CUCTEMBI MOIEPSKKU TIPUHATHS PEIIeHN Ha
OCHOBE OIEHKH TOKapHOTOo prcka. [IpeaiosxkeHHast B pabore
Mojiesib 06eCeunBaeT TOIEPIKKY MHTErpaabHON MHMOpMa-
1un 060 BeeX hakTopax, BAUMIONINX Ha COCTOSIHUE TOKAPHON
6€e30MacHOCTH OGBEKTA 3AIUThI, ¥ YIUTHIBAET €ro crenndu-
Ky. DTO M03BOJIsIeT obecnednTh (OPMUPOBAHIE PEKOMEH/Ia-
W IO CHUPKEHUIO TTOKAPHOTO PUCKA.
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A.A. EBciokoB

OmnepaTuBHOe reorpaduyeckoe MoeIMPOBaHHE B
cHCTeMaX MOHUTOPHUHTA YPe3BbIYalHBIX CUTYaIIHI

Kntoueswte cnosa: T'VIC, OLAP, onepatnBHOe reorpadu-
YeCKOe MOJIeJINPOBAHNE.

Crarbpst OCBsIIIIEHA CO3/[aHNI0 MHTEPAKTHBHBIX KapTorpa-
dbudeckux cpeicTB st 0TOOpasKeHMsT OIepaTHBHONU 0bCTa-
HOBKM B CHCTEMaX MOHUTOPHMHIA YPE3BBIYAIHBIX CHUTYaIUil.
[Tpenmraraercst MCIOIB30BATH CPEICTBA reorpauyeckoro Mo-
JIEIMPOBAHUS COBMECTHO C TEXHOJIOTHEH OTlepaTUBHON aHa-
strdeckoit obpaborku ganabix OLAP (On-Line Analytical
Processing). Paspaboran WHCTPYMEHTAPUii, MO3BOJSAIONINIT
JMHAMUYECKH (DOPMUPOBATH KAPTOTPAMMBI 110 Pe3yJibTaTam
OIIepaTUBHOTO AaHAJIN3a MOHUTOPUHTOBBIX IAHHBIX U AHATINTH-
TECKOTO MOJIETTNPOBAHNST 0OCTAHOBKHY 17T 0OHEKTOB 3allITHI.

3.0. Becnanees

Paspa6ortka rpaduueckoii B/l na npunnumnax
rpaHyJupoBaHus HHGOpMaIK

Kntouesvie cnosa: rpabuyeckast 6aza faHHbix, nHGOpPMAa-
IIMOHHAS IPaHyJIAINs, MHOOPMAIIMOHHAS ONTUMHU3AITHSI.

JlBa ocHOBHBIX THIIA rpaduuecKuX 0a3 JaHHBIX — BEKTOP-
HbIE U PACTPOBbIE, TPEOYIOT XPAHEHUST 3HAYUTEABHBIX 00bE-
MOB JIaHHBIX. B pabore 1peiaraercst mojixojt K IoCTPOCHUIO
B/l na ocnoBe Teopuu MHGOPMAITMOHHON TPAHYJIAINH, TT0-
3BOJIAIONIUIT CYIIECTBEHHO YMEHBIIUTh OOBEM XPaHUMbBIX
JAHHBIX.

O.A. ITonosa

YucneHHbIH BEPOSATHOCTHBIH MOXO0/] K pelIeHUIO
ONTHMHU3ANUOHHBIX 33/1a4 CO CIYYaWHBIMH JJAHHBIMU

Kntoueswte c106a: dicieHHbIN BEPOSITHOCTHBIN aHAN3,
cJIydaiiHoe MPOrpaMMHUPOBAHKE, MATEMATUIECKOE TIPOTPaM-
MUpOBaHUeE.

B crarhe paccmarpuBaeTcss HOBBIH MOAXOJ K PEIIEHUIO
OIITUMU3AIlMOHHBIX 3a/la4 CO CJIy‘-IaIL/’IHbIMI/I BXO/IHbIMU IIa-
pameTpaMu, KOTOPBIM OTpeessieTcss Kak caydaiiHoe Mpo-
TpaMMUPOBAHHUE. Z[aHHbIﬁ MOAXOA UCITOJIb3YET YUCJIEHHBIN
BEPOSITHOCTHBIN aHAJIM3 M [O3BOJISIET CTPOUTH MHOMKECTBO
penieHnil ONTUMHU3AIMOHHON 3a7jauyil Ha OCHOBE (YHKIIUN
COBMECTHOI IIJIOTHOCTH BEPOSTHOCTH.

C.B. Anénmn, B.H. Bapxkos, I1.B. Kupkos,
J1.0. HoBukos

IIpumenenue Texnomnoruii IPv6 u 6LoWPAN B
YOUKBUTAPHBIX CHCTEMAX ABTOMATH3AIMA

Knroueswie cnoea: 1Pv6, 6LoW PAN, youksuTapHas ceTb,
CHUCTEeMbl aBTOMATU3AIINH.

WccnenoBanbl coBpeMeHHbIE TEXHOJIOTHH OPTaHU3AINT
nHOOPMAIMOHHBIX cucTeM. IIpeacraBieno onucanue mpen-
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MYIIECTB IJI00aMbHO crucTeMbl aapecaiiuu IPv6 1 mpoToko-
na 6LoWPAN. Beoaurcst moHsTHE yOMKBUTAPHOT CETH.

A.U1. Muxos

AKcHoOMaTHKA OTHOIIIEHHI B NnpeEaAMETHBIX 00J1aCTAX U
PeaAIMOHHbIE YPABHEHUA

Kantouesvie cnoea: HOpMATHBHOE OTHOIIEHWE, CHCTEMA
aKCHOM, JleOHTUYecKast (popmysia, 130MOp(U3M OTHOIIIEHNUT,
nH(OPMAIIOHHAS CUCTEMA.

[Ipenmaraercsa MeToz ommMcanns HOPMATUBHBLIX OTHOIIE-
HUH B NH()OPMAIINOHHBIX CHCTEMaX Ha OCHOBE aKCHUOM, cop-
MYJIMPOBAHHBIX Ha A3bIKe JeoHTHYecKoil Joruku. [lom mop-
MATHBHBIM TTOHWMAaEeTCs OTHOIIEHWE, JOKYMEHTHPOBAHHOE
KaKUM-T100 HOPMATUBHBIM aKTOM. MeTOJT ILTIOCTPUPYETCST
nprMepaMy ONMCAHUS OTHOUIEHNH MaTephuaJbHONW OTBeT-
CTBEHHOCTH ¥ Ha3HA4YeHUs HA PoJib. BBopnTCS 1 ompeess-
eTcs MOHATHE aKCHOMATHYeCKH 9KBUBAJIEHTHBIX OTHOIIIEHUII,
CPaBHUBAETCS C TEOPETUKO-MHOKECTBEHHON 9KBUBAJIEHTHO-
crbio. Ilpenmaraercst OTBICKMBATH OIIpe/ieJisieMble OTHOIIe-
HUS B BUJIE PEIIeHU PesIIIIMOHHBIX YpaBHeHU, chopMyIn-
POBAHHBIX HA OCHOBE CHCTEMBI AKCHOM.

A.. Muxos, B.B. Xpamiiosa

ApxuTeKkTypa U peau3anus TPAHCIATOPA ONUCAHUIT
CTPYKTYP KOMIIBIOTEPHBIX CeTei

Kntoueswvte cnoga: apxutekTypa jit-KOMIMUISATOPA, TPAHC-
JIATINS, aHAJN3, MAITUHHDIH KOJI.

[Tporpammuas miaTdopma IpefHa3HAueHA A ICCIeN0-
BaHUs JMCKPETHBIX CTPYKTYP M MOJAETUPOBAHUS OOJIBIIOTO
KJ1acca MH(MOPMAIIMOHHBIX MPOIECCOB C TUCKPETHBIM Bpe-
MeHeM. [Iporpammuas miatdopMa BKIOUaeT cOOCTBEHHbII
S3BIK I OIMCaHMA OOBEKTOB MoJeaupoBanus. B pabore
OIIKMCBHIBAETCSI APXUTEKTYPA KOMITUJISTOPA BXOIHOTO SI3bIKA
aTGOPMBI MOJICTTMPOBAHUS.

K.B. Cumonos, A.O. /Ingenko

Cnoco0 /17151 OLeHKU OCHOBHbBIX XapaKTEPHUCTHK
03KH/Ia€MOT0 CHJIBHOTO I[yHAMUTEHHOTO 3€MJIETPSICEHUsI

Kanrouesvte ci06a: TeOMOHUTOPUHT, ITyHAMUTEHHbIE 3€M-
JetTpsicenus, (HOPIIOKH, HEHPOCETEBOI AITOPUTM, alllIPOKCH-
MaloHHbIE (DYHKINH.

B paGore mpezcraBien crocob st OIEHKH OCHOBHBIX
XapaKkTepPUCTUK 0KMAEMOT0 CHJIbHOTO I[yHAMUT€HHOTO 3€M-
JIETPSICEHUST M CUCTEMA [IJIsl eT0 peau3aliii, KoTopas 1pe/-
HazHaueHa JIJIsI TPOTHO3a KaTacTPOPUIeCKuX celiCMUIecKux
ABJICHUH, B TOM YHCJe I[yHAMUTEHHOTO 3eMJICTPSCEHUS, TIpU
oTIpe/ie;IeHNN BPEMEHH, MECTa M MarHUTYBI OXKUAAEMOTO
CHJIBHOTO 3eMJIETPSICEHUSI U KOHTPOJISI M3MEeHEeHUI mapame-
TPOB MPOTHO32 TTPH TOCTYIIJICHUH HOBBIX IAHHBIX O (hop1iro-
KaX JIJIs1 BBIZIEIEHHO 09aroBoil 00IaCTH B PEKUME PEaTbHO-
TO BPEMEHH C MCII0JIb30BAHNEM MHOTOIPOIIECCOPHOI BBIUNC-
JINTEJIBHOM TEXHUK.

M.A. Kypaxo, K.B. Cumonosn

BeiiBneT-ananus JaHHBIX rHIPOPU3NIECKOTO
MOHUTOPHUHTA

Knrouesvie cnoea: Mopckue KatacTpo(pbl, MOHUTOPUHT
I[yHaM1, MapeorpaMMbl, BeliBJIeT-aHAIIH3.

B pabore npeiaraiotest MOAXO/bI ST AHAIN3a COOTBET-
CTBYIOIIHX JIJAHHBIX I'€0- ¥ THAPOPU3NIECKOTO MOHUTOPUHTA
C 11eJTI0 OTIEPATUBHOM OIIEHKH ONTacHOCTH. B Xoj1e nccienoBa-
HU pa3paboTaHbl BBIYMCIUTEIbHbIE METOUKH OLIEHKY [apa-
METPOB CUJIbHBIX 3eMJIETPSICEHIIT 1 BOCCTAHOBJIEHHS (DOPMBI
HCTOYHUKA 110 MapeorpammaM Ha Gumkaiimux DART crau-
nusx. OcyecTsiiena IporpaMMHast peaansanus Iapasiiesb-
HOW BEPCUM BBIUYNCIUTEIBLHOTO KOMIIJIEKCA /IS IBYX THUTIOB
MapaJuIe/IbHBIX apXUTEeKTYP, a TaKKe CHCTeMBl ITO/IEPKKN
MOJICTUPOBAHNS I[yHAMU W aHATIN3a JAHHBIX KOMIIJIEKCHOTO
MOHUTOPHHTA 33 OYaTOBBIMI O0OJIACTSIMU CHIIBHEHTIINX Iy Ha-
MUTEHHBIX 3€MJIETPSICEHN.

K.B. Cumonos, C.B. Kupnnnosa, JI. Kagena

HOCTpOCHI/Ie PErpecCuOHHbBIX Mo7iesieid Ha OCHOBE
HeﬁpOCCTeﬁ B 3a/ladaX IKOJIOTHH YE€JIOBEKA

Knrouegwote cnosa: sxonorndeckue (hakTopsl, HelipoceTe-
BbIE MO/ICJIH, OT[EHKa 3200JIeBA€MOCTH.

B pabote mpenmaraeTcst BBIYMCIUTETBHAS METOMUKA
YCTaHOBJICHUSI PErPECCUOHHON 3aBHCUMOCTH 3a00JieBaeMO-
CTH OT (DaKTOPOB OKpY KaiouieH MPUPOAHON M COIMATHHOMN
Cpebl Ha OCHOBE HEHPOCETEeBOTO MOJEINPOBAHUS TAHHBIX
Habmonennit. [locTpoeHb! HelfpoceTeBble MOIEN U TIPOBEe-
HBI YNCJI€HHBIE 9KCIIEPUMEHTHI V1T CDABHUTEIBHOTO aHATI3a
JaHHBIMU HaO0eHUHT 3a601€BAEMOCTH OTAEIBHBIX TPYIIT
HaCeJICHUS TPY U3MEHEHUH YCJIOBUIT OKPYIKATOIIeH TPUPOI-
HOI M COIMAJIbHOM Cpefibl Ha NpuMepe Tepputopuii Karanr-
CKOTO palioHa.

A.B. Penpkuna, A.B. Pegpkun

CepBI/ICbI BU3yaJn3allui B 06y11a1011mx CucreMax

Kntouegvte cnoga: OOydaronye CUCTEMbI, CUCTEMBI BU-
3yajin3ainuun, CEpBUC-OPUEHTUPOBAHHDBIE aPXUTEKTYPBI.

PaccmarpuBaetcst mpobsieMa NCTob30BaH!sT HOBBIX Me-
TO/IOB MHTEPAKTUBHOM BU3yaJIu3aIlii B 00yUYaOINX CHCTe-
Max. IIpemyioskeHa apxXuTeKTypa CEpBUCOB BU3YaJU3allHM,
MO3BOJISIONIAs] UHTETPUPOBATH CJIOKHbIE TUHAMITYECKUE BU-
3yasu3alii ¢ BOSMOKHOCTSIMU HHTEPAKTUBHOCTH B 06paso-
BaTeJIbHYIO CPELY.

B.b. 3aanumsuian, A.C. Kanykos

AJIropuTM BHEIPEHHSI METOINKH OIl€HKH
ceiicMHYeCKOro pucka B uH(pOpMaIlHOHHbIE CHCTEMBI
oGecreyeHnsi rpaf0CTPOUTENBHOI JIeSATETHPHOCTH

Knrouegwvte cnosa: orenka, CEliCMUIHOCTD, WH(MOPMATIH-
OHHas cucTeMa, 6a3a JaHHbIX, aJITOPUTM.
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PaCCMOTpeHbI METO/Ibl OIIEHKN BO3MOJKHbBIX COIIMA/IbHBIX
1 9KOHOMHWYECKHUX IIOTEPb OT BO3MOJKHDIX 36MII€Tp§IC€HI/II>JI
paanquﬁ MHTEHCHUBHOCTU U pa3pa60TaHa METO/IMKa OIleH-
KH CEeNCMUYECKOTO PHUCKa. Ha nx OCHOBE, TIpeAJIOKEH aJIlr'o-
PUTM BHEAPEHUA METOANKU OIIECHKN CefiCMUYECKOro PUCKa B
I/IH(bOpMaL[I/IOHHbIE cucTeMbl obecredeHns rpagoCTpOUTENb-
HOI J1eATE/JIbHOCTHU.

A.A. Iennrx, C.C. Anxacos, I E. Becejios

MeTobI ceTeBOro aHaM3a st KaprorpadupoBaHus
Pe3yJbTaTOB HAYYHO-TEXHUYECKOIi IeITeIbHOCTH By3a

Knrouegwote cnosa: HayKoMeTPHS, CETEBOI aHATU3.

B pabote paccMaTpuBaIOTCST TIEPCIIEKTUBHBIE HATTPaBJIe-
HUST MCCJIEIOBAHUHT B 06JaCTH KapTorpadupoBaHUsT HAYTHO-
TEXHUYECKOH M WHHOBAIIMOHHOW JlesTeJIbHOCTU By3a. Pac-
CMaTpHUBAeTCs 3a/[a4a BbISIBJIEHUST POJIEll yJ4aCTHUKOB Ha-
YUHOTO KOJUIEKTHBA € HCIIOJb30BAHUEM METO/OB TTO3UIH-
OHHOTO AHAJIN3A B CETH COABTOPCTBA HA OCHOBE OTHOIIEHUS
CTPYKTYPHOU 9KBHBAJIEHTHOCTH.

A M. JIsmenko, B.H. MIBanuenko

Cunre3 MMOACHUCTEM aBTOMATHU3AallUHU CJIOKHDBIX
JTUHAMHYECKHUX MPOLECCOB TOPMOKEHHUS OTHEMOB U
peryJIMpoBaHuUs IIePEMEHHBIX CKOPOCTeil pociycKka
COCTaBOB

Kntoueswte cro6a: nntepBasIbHOE PETYINPOBAHIE CKOPO-
cTelt CKaThIBAHWS, PESKIMBI TOPMOKEH NS, THTEPBAJBI MEKTY
OTIIETIaM.

PaccmaTpuBaeTcss CTpyKTypa WHTETPAINH  TTOCUCTEM
VTIPaBJICHWS MapuIpyTaMH W DPEryJIMPOBaHUS CKOPOCTEH ¢
BHOBb CO3/1aBaeMOll ITO/ICUCTEMOI 33J]aHus TEePEMEHHBIX
CKOPOCTEll POCITyCKa COCTaBOB Ha COPTHPOBOYHOI rOPKeE.

B. @. Iysuk, C. M. Iymanckuii, A. B. Kacapkun

Ncnonb3oBaHue KBAaHTOBOI 3aIlyTAHHOCTH /151
yBequeHm[ BbIl/II'pI)IIHa B 3ajayax TeOpI/Il/I I/II‘p A [[ByX
U TPEX UTPOKOB.

Knouesvle cnoea: xBaHTOBask TEOPUsI UTP, KBAHTOBbIE
WUTPBI, KBAHTOBBIE KOMIIBIOTEPHI, KBAHTOBAS 3aIyTaHHOCTD,
CIIETIJIEHHOCTD, CTelleHb 3allyTAHHOCTH, KBAHTOBOE MOJIEJIH-
poBaHMe, KBAaHTOBAsI CHMYJISIINS, COTJIACOBAHHOCTD, CyIep-
TTO3UIINAL.

B craTbe mokasan crnocob npruMeHeHusl KBAHTOBOM 3arry-
TAHHOCTH JIJISI MOJIEJTMPOBAHMSI COTJIACOBAaHHOCTH B 33/lauax
Teopun urp. [IpuBeneH pesysbraT MOAEIMPOBAHUS KBAHTO-
BO¥ UTPBI JIJIST IBYX U TPEX UTPOKOB, U3 KOTOPOTO BU/HO, KaK
MEHSIeTCs] BBIUTPBIII TIPH PA3HbIX YPOBHSIX COTIIACOBAHHOCTH
HTPOKOB.

B.®D. Iysuk, C.M. Iymanckuii, E.C. Ky6pakos

AnmapaTHblii MOX0/1 K MOAEJTUPOBAHUIO KBAHTOBBIX
BBIYHMCJICHUH
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Kmouesvte cnosa: KBaHTOBBIN KOMIIBIOTED, MOJENNPO-
BaHME€ KBaHTOBBIX BbI‘II/ICJIGHI/IfI, aHHapaTHbIﬁ YCKOPUTEJID,
AJITOPUTM  OTITUMHU3AIHH.

Pacemotpen  anmapatHblil HOAXO/A K MOJIEJUPOBAHUIO
KBaHTOBBIX BbrurcaeHnid. Omcanbl 001ast MaTeMaTHaecKast
MOJIeJIb KBAHTOBOTO KOMITBIOTEPA, TIPUBE/IEHA METO/IUKA Ma-
TEMAaTUYECKOTO MO/IEJIUPOBAHUST KBAHTOBBIX BBIYUCJIECHUN.
PaceMOoTpeHbl BOIIPOCHI, CBSI3aHHbBIE ¢ PacHapaijie/IiBAaHIEM
JTAHHBIX Ha allllapaTHOM yCKOPUTeJIe, MOACJIUPYIONNM KBAaH-
TOBbIE BBIUUCIICHUI, 2 TAKIKE TIPUBEIEHA O0Iast CXeMa TaKOro
Tuia yckopuresst. IIpemnoxken Gojee KOMIAKTHBIN (hopmat
JAaHHBIX IPU peanusaiuu yekopuresis. [Ipeioxkena Bo3aMox-
HOCTb BHEAPEHUA aJITOPUTMA ONITUMU3AINU IJIA MUHUMU3a-
I[UH JIAHHBIX TIPU BhluncseHusx. KpaTtko ommcana MeTonka
MOCTPOEHMSI ATIAPATHOTO YCKOPUTEJIS [IJisi MOJIETMPOBAHUS
KBAHTOBBIX BBIYMCJIEHUI.

N.T. Janunos, B.B. XamkoBckuit

006 oHOM NOAXO0/IE K OPTaHU3ALUH PACTIPEAETEHHBIX
BbIYMCJIEHHI JIJISl IOBBIICHU ST HAIEKHOCTH M
appexruBnoctu ACBPH

Knrouesvie cnosa: AsroHomHast cucreMa OJIMKHEN pa-
JMOHABUTAINY, WHTETPUPOBAHHAS MOIYJbHAS aBUOHUKA,
pacrpesie;ICHHbIe BBIYUCICHUS, PACTIPEICTICHHDII aJITOPUTM
Kpasku pador.

JLJ1st peam3aIini aBTOHOMHOM CUCTEMBI OJTVKHEN pafinoHa-
puranuu (ACBPH) na octoBe 1aibHOMEPHOI KOPPEJISTTNOHHO-
aKcTpeMasibHOM (KO) HaBwTaIy 1 pUHIIUTIOB MHTETPIPOBAH-
HOI MOYJTBHOI aBUOHWUKH aBTOPBI ITPEJIAraloT TPUMEHUTD CO-
BPEMEHHBIH MTOJIX0/] K OPTaHU3AIIH PACTIPEIETIEHHBIX BHIYIICTe-
HUI, B KOTOPOM UCIIOJIB3YeTCs1 obIIee pasieJEHHOE III00aIbHOE
aJipecHoe MPOCTPAHCTBO, THHAMIYECKUI MapaLIeu3M 3a1a4 U
METOJI Paclpe/iesIEHHON Kpaxku 3aiad. /lunamudeckuii mapas-
JIEJIU3M 33]1a4 COBMECTHO C METO/IOM pacHpe/iesICHHON Kpasku
337129 MyTEM OATAHCHPOBKU HATPY3KH MEKITY MOIYJISTMUA KOM-
1ieKkca 60pTOBOro 06OPYIOBAHUS B EPCIIEKTUBE MO3BOJISIT 110~
BBICUTD 3G (HEKTHBHOCTD (DYHKIIMOHUPOBAHUS TIPOTPAMMHOT
cucrembl KO ACBPH. [lomosHUTETHHBIM TTPENMYIIIECTBOM
MeTO/Ia KpasKi paboT SIBJSIETCST BPOKAEHHOE CBOMCTBO TOJIE-
panTHOCTH. [TpUBOAMTCS PSil PEKOMEHIAIIH /7T PeaTN3aIiin
nannoro cBoiictBa B ACBPH. B pamkax npoBei¢HHBIX UcCCIe-
JoBaHuil paspaborana porpammuasg mogeisb ACBPH na ocro-
Be ganbHOMepHOro KO moxaxoma ¢ ucnonbzoBannem PGAS-
pacimpenus i A3bika mporpammuposanus C: saspika UPC n
crenuasbhoii 6ubimorekn UPC Task, peanusyioreil aunamu-
YeCKUH MapasyIesIn3M 3a/1a4 1 METOJT NepapXn4ecKoi pacmpesie-
JIEHHOU KpaxKu paboT.

.X. Xaxo
Meromo10rus npeCTaBIeHus, 00Pa0OTKH U aHAJIM3a
ceiicMuyeckoit uHpopman

Knroueevie caosa: ananns, cucrteMa, CeiiCMOCTOMKOCTD,
JIMHAMUKa, TlepelaTouHast (yHKIIHS, BEPOSITHOCTD, MOJIETD.



Ne 52013 / WHOOPMATH3AUMA H CBY3b

Paccmotpena MeTopnka (hopMUPOBAHUS CEHCMUYIECKOTO
CUTHAJIA C YYETOM KaK AMHAMHYECKUX XapaKTepPHCTHUK HC-
cJIelyeMoro 060PY/I0BaHNsT, TAK U BEPOSITHOCTHBIX CBOHCTB
akceJsieporpamm semierpscenuil. IIpencrasiiennl pe3yibraTbl
9KCIEePUMEHTATBHON BepruduKanuyu KOPPEKTHOCTH PacyueT-
HBIX OIIEHOK CEeHCMOCTOMKOCTH 3JIEKTPOOOOPYIOBAHUSI TIPH
BO3/ICICTBNN HA HETO CHHTE3WPOBAHHBIM CEHCMIYECKUM
CUTHAJIOM, PeakIfsl Ha JeHCTBUE KOTOPOrO MMeeT 3apaHee
3a/TaHHBIN YPOBEHD aMILITUTY/IbI.

PU. baxenos, B.A. Bekciep

Ananus norpeburesnbekux kopaul B 1C:Ipeanpusitue
Ha npumepe ABC-anainusa

Kmiouegvie cnosa: ABC-ananus, ananus norpebureib-
CKUX KOP3MH.

B crarbe mpencrasiena mporpaMmHas peanusanus ABC-
aHajM3a B pa3pabOTaHHON KOH(MUTYpaIUKu sl CUCTEMBbI
1C:IIpeanpustue «AHaius noTPeOUTEILCKUX KOP3UH>.

A.M. JIamenxko, IO.A. JIpirun

CroxacTuueckas MOZ€JIb IpoIecca TOPMOIKEHHUA
OTIIENIOB HA COPTUPOBOYHBIX TOPKax

Kanrouesvie cnosa: pe;kMbl TOPMOKEHUST, THTEPBATBHOE
peryJMmpoBaHie CKOPOCTeH CKaTbIBAHNS, NHTEPBAJIbI MEXK/LY
OTIeTIaM.

B craTbe npejiaraeTcst CToXacTH4ecKast MojiesIb poriecca
TopMOKeHus oTienoB. [lokazano, uro npumenenue audde-
penimasnbHoro ypasuenuss Mokkepa-Ilinanka-Kosmoroposa
MO3BOJIIET OTIPE/ICUTD IIJIOTHOCTD BEPOSITHOCTH CKOPOCTH
CKaTBIBAHUS OTIICTIOB.

M.B. 3anoposxubiii, A.W. JIbico

AUC «T'EO06pas»: JJIeKTPOHHDIH JHEBHUK Ie0JIora

Knaroueewvte cnosa: CYB]l, AUIC, TIC, reosiorus, reoxu-
M¥Ist, OTTPOOOBAHUE.

IJIEKTPOHHBIN [HEBHUK pa3paboTaH B JabopaToOpUu
pyIHO-MarMatudeckux cuctem u metaswioreanu UM CO
PAH B 2011-2012 rr. Hacrosnbaas naopMaiimontast cucre-
Ma mpefHasHauyeHa Uit cOopa MepBUYHON TeOoNOrnYecKoil
undopManuy u BKIoYaer B cebst unrepdeic 1t onucanus
ToukM Habmoaenus, uaTepdeic aasa onucanust mpod (06-
pasetr, MJINX, TTOYBA, TOTOKOBBIE OTJIOKEHUS, KEPH, IILJIaM),
unrtepdeiic 17 onucanus ppakiuii, KOHIIEHTPATOB U 3epeH
MUHepaJIoB, nHTepdeiic 17 onucanms numdoB, aHTIIN(OB,
nHTepdeiic 1A onrcaHns BKIIOYEHWH B MUHEpajaX, MHTep-
eiic n1st BHECEHUS TaHHBIX AHATUTUYECKIX OTIPE/IeTICHUIA.

C.A. Kyuepos

Koudurypupyemsbie noiabpaosareseM uHpOpMauOHHbIE
CHCTEMBI KaK CPE/ICTBO MPEOI0IEHUS] CEMAHTHYECKOTO
paspbiBa

Kniouegvte cnosa: woudurypupyeMas MOJIb30BaTeIeM
nHbOpMaIMOHHAS CUCTEMA, TNHAMUYECKas CTPYKTYpa.

[Tpepmaraercs perenne MPobIeMbl CEMaHTHUECKOTO Pas-
PbhIBA MEK/IY TTOJIB30BATEIEM U Pa3pabOTUNKOM 3a CUET KOH-
durypupyembix unnopmannoHHbix cucteM. IIpemroskena
KOHIIEMNI Pa3paboOTK 1 MPUMEHEHUS KOH(MUTYPUPYEMbBIX
10JIb30BaTE €M UH(POPMAIIUOHHBIX CHCTEM.

B.H. JIyraii, E.A. HeBoctpyesa,
H.III. Xycannos

AJITOPUTMHUYECKOE U IPOrPaMMHOE O0€ecIieYyeHHe
Ha3eMHOH O CUCTEMbI aBTOHOMHOM CHCTeMbI OJIMKHeH
paZiiOHABUTAI[UU

Kntoueevie cnosa: aBToHOMHAS crcTeMa OJVDKHEN pa-
JTMOHABUTAIINHN, TIOCJIEOBATEIBHOCTD (QYHKIIMOHUPOBAHNS,
TOYHOCTB OTIpe/IeIeHNsT KOOPAWHAT, 30HBI KOPPEKITUU MECTO-
MTOJIO’KEHUSL.

B crartpe ommchiBaeTcs TOCTENOBATETBHOCTD (DYHKITNO-
HUPOBAaHUS HA3eMHOW TIOJCUCTEMbl ABTOHOMHON CHCTEMbI
6mkneit  pagnonasuraiuu  (ACBPH). Pacemarpusaror-
Cs ATalbl ONpeeJIeHUsT XapaKTePUCTUK 00JacTh AeiiCTBHS
ACBPH, noydyenne orieHKM TOYHOCTU OTIPEEIEHUST KOOP-
JIMHAT JIeTaTeJbHOTO anmnapara. /[ mOBbIIeHs TOUHOCTH 1
HA/Ie’KHOCTH KOPPEKITIH KOOPANHAT OMPEESIOTCS HEKOTO-
pBIe Y9acTKU TPAeKTOPUH(30HDI) JIeTaTeIbHOTO amnmapaTa, Ha
KOTOPBIX TTPeJTaraeTcs HapsLy ¢ Pe3yIbTaTaMi, TOTyYeHHBI-
mu B ACBPH, nicriop30Bath mHEpIMATbHYTO CUCTEMY HABHU-
ralyu JIeTaTeJbHOTO armnapara.

E.A. Bopucosa

Pa3paboTKa CTPYKTYpPbl MOLYJISl pENICHHUS
pacrpeeuTebHbIX 3a/1a4 C HEYETKHMMH TapaMeTpaMu

Knrouegvte cnoga: pacupenenuresnbiasd 3ajgaua, MHOOP-
MAIMOHHO-YTIPABJISIONIAst cucTeMa, (PyHKIIMOHAIbHbIE 3a/1a-
YU TIPETTPUATHS.

OmnpezeieHo Ha3HaueHWE PACIIPE/IETUTETbHBIX 3a/1a4 B
CTPYKTYPe HHPOPMAITMOHHO-YTTPABJISIONINX CUCTEM, a TaK-
JKe TIpUMeHeHre PeleHns pacipenenTeTbHbIX 3219 U UX
MpaKkTHIecKasd 3HAUNMOCTD B IPYTUX 3a7a9aX yIPaBICHNS
MIPOM3BOJCTBOM. VIIMIOCTPAaTHBHO TIOKa3aHa IIpaKTHYe-
CKasl 3HAUMMOCTbh METOJ[OB PEIeHUs PACIPEeeTUTEITHHBIX
3aj1au.
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SUMMARY

B.V. Chernikov

Ontological models in the storage of data and knowl-
edge development

Keywords: storage of data and knowledge, ontology,
model.

Questions of the preliminary analysis of the information
placed in the storage of data (knowledge) and processed in
information systems are considered in this article. The exam-
ples of ontological models are given in the used formats. The
feasibility of the ontological modeling stage to ensure data
consistency is justified.

E.B. Zamyatina, L.N. Lyadova, A.O. Sukhov

Multilanguage Modeling with DSM-platform Meta-
Language

Keywords: modeling, domain-specific languages, lan-
guage workbench, language transformations.

Tools of the DSM-platform MetalLanguage for creation
of domain specific languages and for multilevel modeling are
described. The transformations definition facility provides
lower labor consumption for languages development and for
model transformations.

A.O. Sukhov, LN. Lyadova

On approach to professional-focused systems develop-
ment on the basis of DSM-platform

Keywords: modeling, domain-specific languages, lan-
guage workbench.

Model-centric approach to information systems develop-
ment with multiple modeling languages is discussed. Advan-
tages of domain specific modeling and DSM-platforms are

described.

O.L. Vikentyeva, A.I. Deryabin, L.V. Shestakova

Business game model design within competence based
business games studio

Keywords: competencies, active learning methods, busi-
ness-game, business-process, use case diagram.

The functional model of the subsystem holding the busi-
ness game of the competence based business games studio
software suite is regarded. Use case diagram is employed to
build the model.

G.V. Chudinov

The architecture and the development of a workbench
with a focus on the subject area of ore transportation
in the mines — bundled software “Rudopotok”

Keywords: architecture, model, extraction, ore, transpor-
tation, conveyor, simulation.
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Architecture of workbench and its design decisions are
reviewed. They contribute to the development of software
on basis of simulation system and help in setting it on the
subject area (domain) — ore extraction and transportation in
underground part of mines. Article represents features imple-
mentation of the proposed model (introduction of ore trans-
formations and oreflow concept for simulation continuous
conveyor-hopper transport in DES environment) in bundled
software “Rudopotok”.

A.G. Dorrer, M.G. Dorrer,
E.A. Lancev

Creatinig of agent-based simulation model of e-learn-
ing process with process PROCESS MINING

Keywords: agent-based simulation, process mining, Any-
Logic, ProM, heuristics miner-algorithm

In this paper we proposed a method for creating agent-
based simulation models (AnyLogic)based on the formal
business processes models in the operational level notations
(eEPC for example), created by Process mining algorithms.

M.S. Medvedev, D.S. Muzychuk

The comparative analysis of russian phoneme models
in speech recognition task

Keywords: speech recognition, wavelet, Hilbert-Huang
transform

In this article the using of Hilbert Huang transform for
the russian phoneme model is considered. The proposed
method is compared with the Fourier transform and wavelet
transform. The results of phoneme recognition using HHT
method has allowed low quality despite it’s noise insensitiv-
ity. For the extraction of the phoneme descriptive features
rather use the hybrid method which combines HHT and
wavelet transform

V.V. Nicheporchuk, A.I. Nozhenkov

Automatization of the monitoring emergency on arctic
(The case of Krasnoyarsk Region)

Keywords: tacks of complex emergencies monitoring,
OLAP-analysis, geoinformation systems wib-site.

The results of the Emergency monitoring and forecasting
Arctic Centre creation are presented.

Some features and problems of deploying complex secu-
rity in the Far North are described. Design and realization
of the functional tasks for the center is done by integrating
modern information technologies and universal software
modules that are used for a variety of regional management.
This concept of creation a system to regional safety in the Arctic
can be used for the development of a common information space
Emercom of Russia.
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E.A. Gruzenko

Graphical visualization and modeling of dynamic pro-
cesses in the software and hardware complex

Keywords: command and measuring system, simulation
modeling

The simulation model of on-Board equipment of com-
mand and measuring system of the spacecraft is presented.
Developed software represents the simulation model of the
onboard equipment of command and measuring system. Sim-
ulation model allows reproducing the work of a real system,
without the presence of on-Board equipment, command-and-
measuring system.

R. V. Morozov

Model of decision-making system under the threat of
the fire safety at the facilities of education

Keywords: decision support, fire safety, fire risk, the for-
mation of recommendations.

The article describes the model of management informa-
tion system for decision-making support based on fire risk
assessment for the approved methodology. Proposed in the
integrated model provides support information about all the
factors affecting the state of fire safety protection object, and
takes into account its specificity, which allows for the forma-
tion of recommendations for reducing fire risks.

A.A. Evsyukov

Operative geographical modeling in emergency moni-
toring systems

Keywords: GIS, OLAP, operative geographical modeling.

Interactive mapping tools development for displaying the
operative situation in the disaster monitoring systems is pre-
sented. It is proposed to use the geomodelling tools together
with OLAP technology (On-Line Analytical Processing).
The software tools for dynamically map creation based on the
results of OLAP-analyze and analytical situation modeling
was developed.

7.0. Beslaneev

Graphical Database development on the principles of
Information Granulation

Keywords: Graphical Database, Information Granula-
tion, Information Optimization.

Two main kinds of Graphical Databases are the vectorial
and bitmapped. Both the first kind and the second kind of
DB are needs for a very large data volume. Presented paper
are based on the Theory of Information Granulation, and pre-
sented the new approach for Graphical DB structure, related
with the entropic performance criteria.

O.A. Popova

The numerical probabilistic approach to solving opti-
mization problems with random data

Keywords: numerical probabilistic analysis, random pro-
gramming, mathematical programming.

The article discusses a new approach to optimization
problems with random input parameters, which is defined
as a random programming. This approach uses a numerical
probability analysis and allows us to construct the set of so-
lutions of the optimization problem based on the joint prob-
ability density function.

S.V. Aleshin, V.N. Barkov, P.V. Zhirkoyv,
D.O. Novikov

Appliance of IPV6 AND 6LoWPAN in ubiquitous automated
control systems

Keywords: 1Pv6, 6LoWPAN, ubiquitous network, auto-
mated control systems

New technologies for information systems design have
been investigated. IPv6 addressing and 6LoWPAN protocol
benefits are described. The concept of ubiquitous network is
introduced.

A.I. Mikov

Axiomatics of the relationships in domains and the
relational equations

Key words: normative relation, system of axioms, deontic
formula, isomorphism of the relations, information system

The method of the normative relationship descriptions
in information systems on the basis of the axioms formu-
lated in language of deontic logic is offered. The normative
relationship is understood as the relation documented by any
statutory act. The method is illustrated by examples of the
description of the relations of a financial responsibility and
appointment to a role. The concept of axiomatically equiva-
lent relationships is entered and defined, is compared to set-
theoretic equivalence. It is offered to find the relationship in
the form of solutions of the relational equations formulated
on the basis of system of axioms.

A.l. Mikov, V.V. Khramtsova

Architecture and implementation of the compiler of
computer networks structure descriptions

Key words: architecture of jit-compiler, compilation,
analysis, machine code.

The software platform designed for the study of discrete
structures and modeling of a large class of information pro-
cesses with discrete time. The software platform includes a
special language for description of modeling objects. This
paper describes the architecture of the compiler source lan-
guage modeling platform.

K.V. Simonov, A.O. Didenko

An approach for estimation of main characteristics of
the expected large tsunamigenic earthquake
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Keywords: geomonitoring, tsunamigenic earthquakes, fore-
shocks, neural network algorithm, approximating functions.

The paper proposes an approach for estimation of main
characteristics of the expected large tsunamigenic earthquake
and a system for implementation of this approach destined
for the forecast of the catastrophic seismic events including
tsunamigenic earthquake in the process of determination of
time, place and magnitude of the expected large earthquake
and control of the forecast parameters changes under supply-
ing of new foreshocks data for the allocated source zone in the
real time using multiprocessing computing techniques.

M.A. Kurako, K.V. Simonov

Wavelet analysis of hydrophisical monitoring data

Keywords: marine disasters, tsunami monitoring, mari-
grams, wavelet analysis.

This paper proposes an approach for the analysis of rele-
vant data of geo- and hydrophysical monitoring for operation-
al danger assessment. Computational methods for estimating
the parameters of earthquakes and recovering the form of tsu-
nami source by marigrams at the nearest DART stations were
developed. Parallel versions of the computational system for
the two types of parallel architectures and support system for
tsunami modeling and analysis of complex monitoring data of
strong tsunamigenic earthquakes were implemented.

K.V. Simonov, S.V. Kirillova, L. Cadena

Construction of regression model based on neural net-
work in the problem of human ecology

Key words. environmental factors, neural network model,
evaluation of morbidity

This paper proposes a computational method to establish
the incidence of regression depending on the factors of the
natural and social environment on the basis of neural network
modeling of observational data. The neural network models
and numerical experiments for a comparative analysis of the
observational data of disease specific groups with a change in
the natural and social environment are constructed.

A.V. Redkina, A.V. Redkin

Visualization services in e-learning systems

Key words. E-learning systems, visualization systems,
service-oriented architecture.

New methods of interactive visualization for e-learning
systems are studied. A new architecture that allows integra-
tion of complex dynamic visualizations with e-learning sys-
tems is suggested.

V.B. Zaalishvili, A.S. Kanukov

Algorithm of implementation methodology for seismic
risk assessment in the information system designed for
city planning

150

Keywords: assessment, seismicity, information system,
database, algorithm.

Methods of assessment of potential social and economic
losses of possible earthquakes of different intensities are con-
sidered and technique of seismic risk assessment is developed.
And on their base the algorithm of implementation of meth-
odology for seismic risk assessment in the information system
designed for city planning is proposed.

A.A. Tselykh, S.S. Alkhasov, G.E. Veselov

Methods of Network Analysis for Mapping Results of
Scientific and Technical Activity in the University

Keywords: science metrics, network analysis.

In this paper, we consider perspective research directions
in the field of mapping scientific and innovation activity of
the university. We consider the problem of role discovery in
a research group using methods of positional analysis in the
co-authorship network based on the relation of structural
equivalency.

A.M. Lyastchenko, V.N. Ivanchenko

Synthesis of subsystems of automatization of compli-
cated dynamic cycles to brake cuts of cars and regulate
varying speed of detaching of cuts of cars

Keywords: interval control of rolling down speed, brake-
applied modes, intervals between cuts of cars

There is being considered the structure of integration of
route control subsystems and speed regulation to recreate a
subsystem of setting varying speed of detaching of cuts of
cars at the marshalling yard.

V. F. Guzik, S. M. Gushanskiy, A. V. Kasarkin

Usage of quantum entanglement for increase the pay-
off in game theory problem for two or three players.

Keywords: quantum games; quantum strategies; quan-
tum computers; quantum entanglement; joint probabilities;
measure for entanglement; maximum entanglement; quan-
tum simulation; quantum computation; superposition.

This article shows method of quantum entanglement use
for simulation of coherence in the game theory tasks. The re-
sult of simulation of quantum games for two or three players,
which shows how the payoff is changed at different levels of
players consistency is given there.

V.E. Guzik, S.M. Gushanskiy, E.S. Kubrakov
A Hardware Approach for Quantum Computer Modeling

Keywords: quantum computer; quantum computer mod-
eling; hardware accelerator; optimization algorithm.

A hardware approach for the quantum computing mod-
eling was considered. A common mathematical model of the
quantum computer was described; a methodic of mathemati-
cal modeling of the quantum computing was shown. Con-
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sidered questions connected with data parallelizing with a
hardware accelerator, which is used for quantum computer
modeling. A common scheme of the accelerator was shown.
Suggested more compact data format for accelerator imple-
mentation. Proposed the use of the optimization algorithm
for data minimization during the calculations. Shortly de-
scribed the methodic of synthesis of hardware accelerator for
quantum computer modeling

I[.G.Danilov, V.V. Khashkovsky

ON ONE APPROACH TO ORGANIZE DISTRIB-
UTED COMPUTATIONS TO IMPROVE RELIABIL-
ITY AND EFFICIENCY OF THE AUTONOMOUS
SHORAN

Keywords:Autonomous shoran; integrated modular avi-
onics; distributed computing; distributed work stealing algo-
rithm.

To implement the autonomous shoran that based on
distance-correlative extreme navigation principles and in-
tegrated modular avionics authors suggest to use a modern
approach to organize distributed computations that uses pro-
gram global address space (PGAS), dynamic task parallel-
ism and distributed work stealing method. The dynamic task
parallelism in conjunction with the distributed work steal-
ing method will improve the efficiency of the shoran software
subsystem by balancing the load between the computational
modules. An additional advantage of the distributed work
stealing method is an innate fault-tolerance property. A series
of recommendations for the implementation of this property
in shoran are suggested. Authors develop a modeling program
based on distance-correlative extreme navigation principles
using PGAS-extension to the C programming language:
UPC language and special UPC Task library, that implement
a dynamic task parallelism and hierarchical distributed work
stealing algorithm.

I.Kh. Khakho

Methodology of representation, treatment and analysis
of seismic data

Keywords: Analysis, system, seismic stability, dynamics,
transfer function, possibility, model.

Seismic signal formation procedure with a glance of both
dynamic behavior of equipment under investigation and pos-
sibilistic features of earthquake accelerograms is considered.
The results of experimental verification of calculation assess-
ment correctness of seismic stability of electrical equipment
when influencing on it with synthesized seismic signal, the
reaction to the activity of which has a set level of amplitude,
are presented.

R.I.Bazhenov, V.A.Veksler

Market basket analysis in the 1C:Enterprise on an
example of the ABC-analysis

Keywords: ABC-analysis, Market basket analysis

The paper presents a software implementation of the ABC-
analysis in the designed configuration for system 1C:Enterprise
«Market basket analysisy.

A. M. Lyastchenko, Yu. A. Lygin

Stochastic Model for the Process of train Cuts Braking
at Hump Yards

Keywords: brake-applied modes, interval control of roll-
ing down speed, intervals between cuts of cars

Stochastic model for the process of train cuts braking
is suggested in the article. It is shower that the application
of Focker-Plank-Kholmogorov differential equation allows
to determine the probability density of speed for train cuts
sliding.

M.V.Zadorozhnyy,
A.ILysov

AIS «GEObraz» An electronic diary of geologist.

Keywords: DBMS, AIS, GIS, geology, geochemistry,
sampling.

An electronic diary was developed in the laboratory of
ore-magmatic systems and metallogeny IGM SB RAS in
2011-2012. The information system is designed for collecting
the primary geological information and includes an interface
for description of such objects as observation point, geologi-
cal samples (sample, pan-concentrate, soils, sediment stream,
core, sludge), fractions and concentrates, mineral grains,
thin sections, polished sections, inclusions in minerals, and
interface for entering the data of analytical determinations
as well.

S.A. Kucherov

User-configurable information systems as a tool to
overcome the semantic gap

Keywords: user-configurable information system, dy-
namic structure

The paper offers a solution to a problem of semantic gap
between user and developer at the expense of configurable
information systems. A concept of development and applica-
tion of user-configurable information systems is proposed.

V.N. Lutay, E.A. Nevostrueva, N.Sh. Khusainov

Algorithms and software for ground subsystem of au-
tonomous short range radionavigation system

Keywords: autonomous shoran, the sequence of opera-
tion, positioning accuracy, the correction zone locations

This paper describes the stages of operation of the ground
subsystem of developed autonomous short radio navigation
system (ASBRN). The stages of determination of features of
the ASBRN’s scope, obtaining an estimate of the positioning
accuracy are discussed. To improve accuracy and reliability
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of positioning the some part of the aircraft trajectory (zones)
are identified, where joint use of ASBRN and inertial naviga-
tion system is recommended.

E.A. Borisova

Development of structure of the module of the solution
distribution of tasks with fuzzy parameters

152

Keywords: distribution task, the information-manage-
ment system, functional tasks of the enterprise.

Defined purpose of the distribution of tasks in the struc-
ture of management information systems and application so-
lutions distribution of tasks and their practical significance
in other problems of production management. Illustrative
practical significance of the methods of solution of the distri-
bution of tasks.
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