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KHPHIL (dan aoxropn (DSc) auccepranascn anRoTANHUSACH)

Nuccepranus  maB3ycHHHBT Ros3apOamrz Ba 3apypaTtH. JKaxonna
AXOMHHHT 3JIEKTPOH pecypcra, axGoporra Gynran SXTHEXIAPHHH KOHTUPHIT
Y4YH KOpHOpaTHB ax60POT Pecypc MapKaznapuLa MABIYMOTIAPHH HHTEIUIEKTy AN
H3alll TH3HMJIADHHM dpATHINCA KarTa IBTHOOP Kapamwmiokma. KyH caiinu
karranaum6 Gopaérran axGopoT pecypcnapvnaH (oiiAanaHMIN TEXHONOIMANApH,
HMHCOMMAT YuyH OYryHHMHr MYyXHM MacananapuoaH OupH OGynuG KoiMoKaa.
By Gopama, »xymnanaH KOpPNoOpaTHB TapMOK/apia MABIYMOT/IADHA CEMAHTHK Ba
HOpaBIIaH KOMAANAp AacOCHAA H3jam, KaHTa HOUal TeXHOJOTHAJIAPHHH
TAKOMWUTAITHPHIL, MABJIYMOTIAp Ba MaHTHKWH Gwmimmap GasacuHm
NOHMXANATHPHIIFA AIOXHAA 3bTHUGOP KapamwiMokaa. Ymby coxaga XOPHKHIA
Mamnakatnapaa, xymiagad AKIH, Tepmanmns, fAnonns, Xwutoi, ABcTpHs,
Qpanunn, Ipeums, Poccusma axGopotr pecypcnapnan  oiimanammu  yayH
MabBIyMOTIGPHH MHTEJINEKTyan Hajlall TH3HMHMHMHT MaTeMaTHK Ba HAacTypHii
TALMHHOTHHH SPaTHIO MyXHM aXamMunaT kach 3Tagu.

Jaxonma KOpMOpaTHE T2PMOKNAPA2 MABJYMOTIAPHM M3Nam THIHMHHH
ApaTHIN, MabAyMOTJap Ba cemaHTHk Owmmiap 6asacMHu  JouMXanain,
MabJyMOTAAPHN HHTEJUICKTYaN TaX/IAT KWIHIL, M3JIaill, CaK/iall anropHTMIIapH Ba
AacTypuii MORYJUIADHHM SAPaTHIl, TAKOMMWUIAIITHDHIIIA KADATMHITaH WIMHii-
TAAKHKOT Hutnapy o;mb Goprimoxaa. Ty xMXaTnaH KopnopaTHs TapMOKJIAPHHHT
HOpaBINaH Ba CTOXAacTHK axGopoT MyXHTJIapHAa MabJiyMOT/IAPHH H3Jlall Ba KakiTa
HUUTAID  MOAENUIApH, yCys/UlapHHH Hmnab wMHm,  JIoMHXAA THpHI,
MaBJYMOTIAPHH H3NAM TH3UMHHH SPATYBYM HACTYPHHM TALMHHOTHH SPATHII
MyXuM BasudanapiaH xucobnanamn.

PecniyGnuxamMH3 ~ MycCTakwUMKKa  JpHIraHgaH  OyéH  JKaMHATHH
ax60pOTIAUTHPHIN GPAKACHHH OUIMPHIIAA axGOPOT TEXHONOIHMANAPH, ANIIApaT-
HDacTypHil BOCHTANAPHM HHTE/UIEKTyal GOMKApHII THIMMMapH scocuua axGopoT
PECYPC MapKasNapHHHHI MabJyMOTNap 0a3acHHM IHAKNAHTHPULL, KOPOOPATHE
ax6opoT kyTy6xoHa TH3MMNApH, MHJUMAH KOHTEHT SDATHINTA ANOXHAA IBTHGOP
KapaTuimokna. By Gopaga, mymnanaH MahiyMOT/IADHH HANail TH3HMIIApHAA
MaHTHKWA M3lall AacTypuii KOMIUIEKCH2pH Ba MabJiyMoT/ap Gasarapumy Muuiaf.
upknl - iynra  xyign.  Iynap Gunan 6up katopma MaBiyMOT/IApHH
HHTEJUIEKTy @ Manam Ba TAKAMM KWIHIL kapaSHIAPHHH TAKOMHIUIALITHDHIL,
MMJUIHH THIA TY3HITaH cyponnapmx KaiiTa HIUIAll TEXHONOTMsUIapMHH HMIat
YMKMID Tanab smwmoxaa 2017-2021 #nnnapna V36exncron Pecniy6mixacun
AHAA puBORUIAHTHpMm OFitraa’ Xapakatnap CTPaTerHaCHAA  «...MHJLTHH
KOHTEHTHH pPHBOMUIGHTHPMIN, AABNAT THIMAATH TaWIHM, HIMHA-MabpAQHIL,
émiap IXTHExIApHra MOC 3aMOHaBHIi axGOpOT pecypciapHHM, MyJbTHMEOHA
MaxCyJIOTNapHHH SPATHIN Ba Taprub Kilmam MEXAHHIMIIBDHHN TAKOMMWUIAINTH-
pu, ... ax60pOT-KOMMYHHKALMS TeXHOJIOTHSTADUHHE XOPHH ITHII» ! Basudanapn
Genrlmanrau Maskyp Basudanapuu aManra OmMPHII, XyMIaaaH KOpROpaTHB

' $i6eumcron PecnySnumacn Ilpesngemrmmar 2017 fun 7 donpangarn  [I)-4947-con  «V3Gemeton
PecpyGHERCIH SHa0 PUBOXTALTHPEL 6F finya NapaKeTnap cTpaterusc TyFrpacuzanr Qapaoun.
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axbopor KyTyGxoHa TH3UMnapuma 3MEKTPOH PeCcyCcNapHH  IMAKJIAHTHDHI,
MALJIyMOTIADHH  MHTEJUIEKTyan Wajlal  TH3MMJIAPHHH TaKOMILIAIMTHPHLL,
MAHTHKIH CEMAHTHK MablyMOTAap Ba Gitivndp Gasacy RAcTypHit BochTanapsmm
HIIN20 THKHII MyXFM Macananapnas Gupy xpco6naHam. '

VaGexucron Pecrry6mixacununr «AxGopor IPKHHJINTH TMPHMHIIAINAPDH Ba
xadonatiapy  TYFpucHpanru (2002), «Ax6opor-kyTy6xoHa  aonuaTH
Tyrpucuaanth (2011) kouywnapu, YiGekucton Pecniy6nvikach IMpesunentunnar
2017 #mn 7 deppanmaru IIP-4947-con «Vibekucton PecniyGnuxacunu sHaga
PHEOXJNIAHTUpHI O¥iiiva Xapakamnap crpatermsicn Tyrpucunanry, 2017 iun
30 monparn I1®-5099-con «Pecny6nukana axGopoT TEXHONOTHANAPH COXACHHH
PHBOMJIAHTUPHIN YHYH MapT-WAapOUTAapHH Ty6GRaH AXWIHIAI Hopa-Tagbupnaph
TyFpHCHIanri dapmownapy, Basupnap Maxkamacusmur 2011 #n 5 wmonmarn
198-con  «AxBopoT-kyTyGxoHa Ba axGopoT-pecypc Mapkasnaphnoa  Bsa
¥yTyOXOHANapaa TYJAMK MaTHIH JIeKTPOH  axb6opoT-KyTyOXoHa pecypcnapk
GOHOHHY ApaTHW TYrpucHaanTy, 2017 fun 14 asryctaard 625-con «HHrepHer
#aXOH axGopoT TApMOFMHNA MMWLTMIT KOMTEHTHM SHANA PHUBOKIAHTHPHIN Yyopa-
TanGHpnapy TYFpHCHAANTH Kapopnapy Xamaa Maskyp (aoNHsTra Tervoum Goumka
MEBLEPHA-XYKYKMH XydokaTnapaa Genrwianran sasudanaphy amanra OLUHpHLUIra
ym6y auccepTalma MyaiisH napaykama XM3MaT Kuamu.

TanxuxoTRuAr pecny6imuxa dar Ba TexHOSOrHANAPH PHBOEIAHWIIN-
HNHC yCTYBOp HyHANHmMIapura mocnurn. Maskyp TagkMKOT pecry6Gmixa than
Ba TEXHONOrHANAp PHBONNAHMMHMHUHT V. «AxGopoTnaurrupuw Ba axGopoT-
KOMMYHHMKALHS TEXHONOTMAIAPHHY PHBOXUIAHTHDHILY® YCTYBOp HyHaIMImaapH
RoHpacHza GaxapHiras.

Amccepranua map3ycn Gyiiuua xopnmuii mamuii TagkukoTaap mapxu,
HopagwaH Ba cTOXacTHk ax60pOT MyXHT/IapHaa MabJlyMOT/IapHH M3naml Ba Kaifta
MLUTARUHT  MOAEIUIADH, YCY/Iapu 2COCHAA AacTypHMi TabMMHOTIAp APATHIL,
- MaBJlyMOT/ap Ba Gummnap GasanapuHH noiuxaiawTHpum 6YiiMYa XaxXOHHHHT
eTaK4H WIMHA mapkasnap, xkymnanan Center of Excellence in Space Data and
Information Sciences (AKII), European Research Consortium of Informatics and
Mathematics (Mcrmanua), Fem Universities Hagen (Tepmamms), Frederick
University (Kump), Graz University of Technology (Asctpus), Gulf University for
Science & Technology (Kygaiit), Institute ‘for Computer Science and Control
(Benrpus), National Institute of Informafics (fInomms), National Technical
University of Athens (I'pewms), University of Novi Sad (Cep6usi), University of
Science and Technology of China (Xuroii), Xucobmam TexHoNMOrHANapH
uacTHTYTH (Pocchst), TomxeHT axGoOpoT TexHONOrMIapH YHHEEpCHTETHAA
-(V36eKMCTOH) KeHI KAMPOBNH HIIMHIi-TAKUKOT MILIAPH ONHG Goprmoxaa.

o MasnyMOTIapHH HIIal Ba KaiiTa HIINAI MOAEIUIAPH, YCYJUIAPMHM SPAaTHI,
MabLlyMOTIaDHM MANAL TH3UMIAPMHK TAKOMWUIAIITHPHINTE OMJ KAXOHHAa ONHO
HopwIral TAOKMKOTIAD HATIDKACHHAA KATOP, XKyMJIanaH KyiHaarH WwiMnii HaTiDKaiap
OJIMHIaH. TEPMHHJIAPra acocjaxraH e WioBayapAa MaTHIRDHM U3alija THITA

2 Hecceptaipin  Mapsycn  G¥iiuua  xopwkull  wimll-ragxukotaap mapxu  http:/search.ebscohost.com,
hittp:/link.springer.com, hitps:/databases.library jhu.edu, EBSCO information services, ProQuest, Nature, Oxford
University Press, Cambridge University Press, ¢IFL sa Gomka mauGasap acocnnu miunnzt sxmirmg.
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oI Tycuknapuy Gaprapad stmm anropuT™iapn spatwiran (National University
of Distarice Edugation, Henamis); XML crHdnam Ba acochii JJIeMEHT/IAPHH
TaUMLIa EpAAMMAA M3Nall, 3aMOHaBMA KyTyOxoHanapna Matanm wsnam,
aBTOMATHK:; TAX/IWJT KHIHI, YCy/utapy Mmunab smnuiran (New Jersey Institute of
Technology WUnivegsity Heights, North Carolina State University. Library, AKI);
MabiyMOTNapHH . (M3fIAINfia-  arperaTHB _ OnepaTopRaphad, . doiinananut
Gupnammupr monennapn spamwiran (University .of Piere and Marie Curie,
®panuns), Be6 KOHTEHTNIApAA MabAYMOTIAPHM HANAI yayu Supexc (CompTek
Intemnational wmauii mapkasu, Poccus), Google (Stanford University, AKHI)
MaByMOT/Iaphy Hajlam THsHMilapu Ba SEO (Google Inc wimmit Mapxasu, AKIII)
TaMOAHLIapH MULTAb THKUITaH. '

Aynéma MabyMOTNapHH MHTe/IEKTyan M3Jali Ba  Kadta Mmuam
MacalalapHHH  TaOKHK KWMII  YYyH OfEKTPOH pecypciapHH  spaTumu,
XKapaéHIapHH MOAE/NAIUTHDHIN Ba IOKOPH camapann Gomkapwu THIHMIADHH
ApatHm  6¥iinua Katop, >KkymnangaH =~ KyHMOard ycTyBop Aynammnapaa
Tagkuxoap onu6 Gopwmokna: mndopmaTHRa Ba KyTyGXoHa coxamapupmaru
ManJlyMOTJIADHH H3Nall Ba KaiiTa MIINAMAA HOPABIDAH TYIUIAMIAp HA3apPHACH
acocHAa HHMTEJUIeKTyan OAacTypuii moxyyulapuu sipatmm; Data mining, Text
mining, Big Data Monen Ba ycysnapura acocnanran MabIIyMOTI8PHH MaHTHKHI
H3falll, CAKTaL yCy/UIapHHH APATHIN BA MALITYMOTAAPHH H3Nanl THIHMApH GunaH
HHTErpallii KHIIHIN yCyJuiap Ba anroputwiapuam nuwab gukum; SMART sa SEO
TaMOMWINApH acocHia CeMaHTMK sapo, OwmMnap Gasacwmu ApaTHI XaMaa
MHJUTHE THILTapTa acoC/IaHraH MablyMOTIapHH M3NAIT MOJE/IApH Ba Aactypuit
TabMHHOTHHH HILIA0 g, )

Myammonaur yprammaramnnk aapaxaca. Kommsrorep TapMOK;iapHaa
MabIyMOTIapPHH HHTEANEKTyal H3Nam Ba KaliTa Mnuvlam MyamMoziapyra
MaTeMaTHK CTaTHCTHKE, HOpaBlIaH TyTiamnap Hasapuacu, Data mining, Text
mining Ba Big Data acocuna mome/napum Kypmm Ba YCYJIApHHK spaTHil,
SMART Ba SEO TtamoitmnnapHHu pHEOAUIAHTHDMIN Ba ax6OpOT pecypcnapunm
KOpHH KWIHII MyammonapH Gyiuua mowopar koMmammanapu Bing, Google,
Rambler, Search.Mail.ru, Yandex pa nynémur mamxyp onumiapu paxGapsmruna
TaAKMKOT HOoutapn onmb - Gopwmokna, xymnaman Y.Baeza, M.Boughanem,
O.Bouidghaghen, ~C.Carpineto, TJDickey, Jliu, A.ZLotfi, J Wang,
H.IBuxrop, MabiyMOTnapHs H3jamr TH3UMJIADHHHHT TaxXJIWIH, MyamMMO Ba
eunMyiapura Garumunanran Taakukot mmutapuny Sulton, Harman, Krovetz, Hull,
mapK MaMnakaTNapUHHHT THWUIZPH aCOCHAA MabNyMOTIApHH Hanam 6yitrda
Lunde, opdorpadmx xatonapun TysatHmmmHr 3xTHMOMNH MOAEIUIADHHM APATHII
6ytivua Kemigan, Bill Ba Moorenap, cypoBnapHH Kafita umutam mones Ba
ITOPHTMIIAPH acocHAa CYPOBNIApPHH KaifTa Tysum Ba Tanburm 6¥itmua Cucerzan
8a Brillnap, Pecniy6nuxamusna nyratna MaTmnapsu xaiita umnam MyaMMONapH
6yiinaa M.F Bananos sa A.M. Mup3aMOBNap TAAKMKOT HIWIAPHHY O/HG 6opran.

MaviymMOT/IapHH MHTeUleKTyan TaxUlal Ba KaiTa Muwiam Gyiiaa
JI3ane, A Xoam6nan, B.Kockon, [ Jio6ya, A.ITapana, E.Mampanu, B.B.Paitan,
B.Jho, M]lxammumu, B.dasnomnaxun, 3.Menpenscon, A .JIeoHeHKoB,
Pecrry6nuxamuina  koMmbioTep TapMoxiapuna HHTEJUISKTYAN TaX)IH acocHna
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Kapop Kalysn KuaHm Oyiinua axamemuxnap T.®. BexMypanos Ba M.M . Kammnos,
aidmeMuk @.5.A6ytanmes, H.P.IOcyn6Gexos, L[Myxaumannesa, M.W.Banarnos,
Pid'Amnes, H. A HrnartoB kabu  omMMIapDHMH3HUHC TAOKHKOT nmnappma
Yprasmunran. JnexTpoH pecypcaapHy SpaTHIN Ba YHAa H3/all mMacananapy 6yHug
Hasapuit Ba amanwii TaAKMKOT Munapy omuG Gopram onmmuapra Henriette D
Avram, Hugh C. Atkinson, Donald S. Culbertson, xopnoparus axGopoT
KyTyOXOHA ~ TH3HMMADH y9yH MoAen Ba amroputmiiap A.C.  Kpayw,
II0. KonuiTkoB TOMOHMAAH GakapiiraH WiMmMii-amManuii TAOKMKOT HILIApHAA,
6ubmmorpadnx  axGopoTiaapra MuuIOB Gepwil MOAE/NADH Ba AITOPHTMIAPH
A1 IMpaitéepr, @.C. Bopoiicknii, V.®d. Kapumos, RP. Rodgers =Ba
AA. JleonThebnapaunr mmniapuma, PecriyGmxammana KopriopatiB  axGopoT
KyTy6XOHa THIMMIApPHHM APaTMIl XaMAA MapKasNaliran KaTajor/aLITHPHUI
TH3HMJIZDVHHHT Mofiefl Ba AITOPHTMIIApHHU  ADATHIL, > KOPMA  KHAKIL,
M&BJIYMOTJISPHH H3/1am, XaBCHIHrHHM TabMuHiamw acocaH V.®.Kapumos Ba
M.A. Paxmatynnaes paxGapnuruna ypraHuwiras.

' - IllyHuHraek, MasyMOTJapHH M3/lall Macananapu pompachna ¢an Ba
TALJIMMra OHI KOPIOPaTHB axGopoT KyTyOXoHa TH3UMIAPMHM TaOKHK KM,
MabJIyMOTIIADHHHT TY3WIMIIHM, XYCYCHSTIApH, CYPOBNApHH IMAK/UIAHTHPHIM Ba
KafiTa Mnam, MabIyMOT/IADHHM HMFUIN, MaHTHKHMIA CEMaHTHK sSIPOHHM APATHLIL
3NEKTPOH pecypeliap pPelTMHrHHM XHcoOnall, MabLayMOTAapRH HHTENINEKTyal
H3NaW, TAKAMM KWIMII MOAE/UTapH Ba YCYJ/UIAPHHM SPaTHI, MabiyMOTAGPHM
H3Malll TH3UMHMHMHT [AacTypHil TabMHHOTMHM Huial wkkumra Garmmnanraq
HAMHH - HATAHUNITAP XO3MPTH KyHAA eTapii qapakafna ypraHwimaras.

- Juccepranug TAAKHKOTHHHHE JHCCEPTauns Gaxapmiran onmil Tabanm
MyaccacacCHHNHT WIMHI-TAAKHI0T HILIAPDH PEEAJAPH GuAAH GOFINK/INrN.
Huccepraums TaaxkukoT® ToumikenT axGopot TEXHOJIOTHANAPY YHHUEEPCHTETH Ba
V36exucton MuLHit YHUBEPCHTETHHHHT WIMMIi-TaAKMKOT MIINAPH PEKACHHMHI
AS5-055-«Koprnoparue TapMOK/IADHHHI HOPaBIIaH Ba CTOXacTHK axGopoT
MyXHTAapuaa cypoBnapHn Kahita uuutamy  (2015-2017); AS5-066-«Bumpys
ManaxkasMH Ba MarMCTPAHK HINJIapH HATHDKANAPH BA I0TYyKJIapH OunaH anManimm
umKoHMATHHM OepyBum BupTyasnm OHpka IwlatgopMacHmm mmuial®  4uKHII»
(2015-2017); N1-2017-4-4-« AX6OpOT TH3HMJIAPHIA MabJIYMOTApPra HHTEJUIEKTyan
HIUoB Gepuil, Hanaul MOAE/UIADHHH APAaTHII Ba %OpHH xwmumy (2017-2018);
H-2016-4-15-«KyTy6x0oHa pecypcnapupas MoGHN aloka acocHia TapMOKaaH
GofinanaHMIIHMHT OacTypMii TALMUHOTHHH ApaTHIn Ba TafAOMK  KHIHLI»
(2016-2017) mansysnapunarn nofirxanapy Aoupackia Gakapwiran.

" TapKHKOTHHAr MAKCAAA KOPIOpPaTHE axGopoT KyTyGXOHA THIUMIIAPHHHHT
HOpaBiIaH Ba CTOXACTHK axOOpOT MyXMTjlapHaa MabiiyMOTAapHH M3nall Ba Kaiita
HIOUTAW MONE/NApH, YCY/IapHHM Mmnal 4HMKMI Ba AacTYpHi TaAbMHHOTHHH
spatiiitaax uGopar.

TagKAKoTHUAT BaADaNapn:

‘KOpriopaTus  axGopoT kyTyOxoHa TH3MMIIAPMHHHT axGOPOT MyXHMTNApHHU
KIacCHpUKaIMscHIN, MaBIyMOTIAPHH HITAII Ba KafTa MIUIAITHMHT CXEMACHHM,
HaNalil* TEXHOJMOTHANAPHHMHT GOCKMYWIADHHM XaMia MaLIyMOTIAPHH CaKiam
YCYII, BIrOPHTMH Ba JAcTypHii MORYJ/IMHH UINA0 dHKHII,
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KopriopaTHs ax6opoT KyTyGXOHA TH3HMIApHAArH 3JIEKTPOH PpecypCHHHT
nactnabkn peHTHHIHHM XMcobnal yoy MHY HIwiab ynKMi,

KOpTODAaTHB ~ TADMOKHMHT  axGOpUT = MyXHTNapHia MabayMOTJIAPHH
M3NAIMHHHT acOCHH  JJIEMEHTNIApH acocuﬁa mnam BaKTHHH KaMafTHpHII
MODEIHHH YIat IHKHI; R

HOpaBIaH CYpOBNAp yuYyH mnNapaMeTpuk Teruunwmk ¢yHxmaiapuHy
JIoHUXANANTUPHIT YCYJIH Ba QACTyPHil MOIYIMHN HILA6 qmcum

HOpaBIUaH Ba CTOXacTHK axGopoT MyxHTnapuna uzmyuomapxm u3nam Ba
KaiiTa HILall MONENH, YCYJTH, AITOPHTMH Ba AAacTypHit Mox.wmmn HILTAt YHKHIL,

HOpaBmaH ax6opoT MyxuT/IapHa MabAYMOT/IADHH M3Nali” Ba KaifTa HULnAm
yayx Ounmmnap 6azacHHH SpaTMI YCyNH, anropHTMH Ba- .uac’rypmx MOIYTUHH
fipaTHIl;

KoprniopatHB ax6opoT KyTyOxoHa TH3HMAApHAA MABLJIyMOTIapHM H3jlaul
TH3UMHHUHT  pacTypuii  Tasmuuotd, IDEF wmonesnapu, apxurexTtypacH,
MONYJ/UIApH, ANrOPHUTMIAEPH Ba MARIYMOTNap 6asacHHH Hmnab unxsm.

TaakuoTHnHEr o6bexTn cudatHaa GaH Ba TABIHMIa OHR KOPIOPaTHB
ax6opoT xyTy6xoHA TM3HMJIADHHHHI HOPaBIIaH Ba CTOXACTHMK ax0opoT
MYXHTJIapHa MabyMOTNapH M3all Ba KAHTA HILNam xkapaganapy OJIMHTaH.

TaaKHKOTHHAT NpeAMeTH KOPrOpaTHB ax6opoT KyTy6X0Ha TH3MMIapHHHHT
HOPaBIDaH Ba CTOXAaCTHK axGOpOT MyXHTAapHAa MabiIyMOTJIapHH HMHTeJUIeKTyan
W3nall Ba KaiTa MIUIAW, MabiIyMOTiNap Ba OwnmMnap 6asacuHM ApaTHIl
TEXHOJNOrHAIApH Ba GOLIKApHI TH3MMM, MAHTHKHH M3NAll MONEJUIAPH, YCYUIapH
Ba NaCTypHi BOCHTaNapHaaH HOopar.

TameukorHaur  yeyauiapa.  TankuwkoT — xapaéHMm@a — MaTeMaTHK
MOZEJUIALITHPHII, HOPABIIAH Tymjamiap Ha3apHACH, MaTeMaTHK CTATHCTHKA,
ANropHTMIAIITHPHIN, (GYHKIMOHA/ MOREILIAIITHPMIL, OGbEexTra HYHATTHPHITaH
pactypnamu xamga MVC, DOM, ORM Texuonorwsyapd Ba Xucobuam
3KCMEpHMEHTNIAPHHH {TKa3uIl yCy/napn, AAcTypUii MOOY/UIapHHM CHHORHAH
YTKa3HII YCYJUTapH KYJUTAHHITAH.

TaAKHKOTHHHAT IWIMHH SHIWIHTH KyiHnariiapaaH ubopar:

KOpTiopaTHB ax0opoT KyTy6XoHa TH3MMJIapHAA MabJiyMOTJIApDHH caMapany
M3all Ba KaiTa HULTANIHHHT PEeKyppeHT MyHocabaT/M cakiail anrOpHTMH
TAKOMHJUIAII THPHATAH Ba NACTYPHH MOIYJIH HILA0 YHKWIraH,

3NMEXTPOH PECYPCHHHT KHPYBYH Ba WHKYBYHM XaBOJAIapH acOCHAA NacTiabku
pediTHHr N Xcobnam yCyTH Ba JAaCTYPHiA MOXYH HILIA6 YHUKHITaH;

KOPTIOPaTHB TAPMOKHHMHI CTOXACTHK ax0OpPOT MyXWUTAapHAa MABJTYMOTIAPHH
MAHTHKHMIf CEMaHTHK M3Nalll MOAE/H SIPATHIITAH; _

HOPABIIAH CYPOBNAP YUYH JIMHTBHCTHK JarapyBqura acOC/IaHTaH NapaMeTpHK
TErHIHWIMK GYHKUMAIAPHHH NOHHXANAIMTHPHIN YCYIH TAKOMWUIAIITHPHIITZH Ba
AacTyphii Moaym Mnuiab usraH;

HOPABUIAH Ba CTOXACTHK axGOpoT MyXWTNapHpa uammmﬁ MyHocabatra
ACOCTAHraH MabIYMOTAaDHM WH3NANl TH3UMHHHHT cemax-mzx . AOpO  Mozenmd,
aNrOPHTMH Ba JacTypuid MODYJH A0 THMKHIraH; .

HopasuaH axGopoT uyxmnapl—ma Ma'bnyuo'mapnn Hme.rmemya.n H3nam
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THIMMPHHHT - Mampanu xowpacura Mysodux Olwmimnap GasacuHm sipaTHm
MOZENH, aNropuTMH BA RACTYPHiH MOXYJH MILIA0 YMKKUATaH;

" KOPTIOPATMB TApMOKOA MALAYMOTJIADHH H3nall TH3HMKHH sipaTyBun FSV
TEXHONOTUACH, YHHHT apxwrextypacy, IDEF wMonemnapn Ba anropummapw,
MabJlyMOTNAp 0a3aCHHHMHI NOMMXACH HMLIIA0 YHKHITaH.

TapxkucoTEMAr aManail HaTHRAIAPH Kyiuparmnapaan nbopar:

KOMIIBIOTEP TAPMOKJIAPMHMHI KOPIOpaTHB axBopoT KyTy6xoHa TH3HMIIapHAA
. MabyMOTJIapDHU H3Jlaml Ba Kaiita MnMamHMHr OoIIKapyB cxeMach, axGopoT
* MYXMTIIGPHHHHT KJIaCCHPHKALMACH MULTA0 YHKHITaH;

dofifanaHyBwANApHUHT  CYPOBJADHHM  MAKJUVIAHTHDHII  aNTOPUTMH,

- MapaMETPIH TEerMIUTWIHK (JYHKLMACHHH JOMMXanam anropuTMH, RacTypHiH
MOZIYJUIapH HIUIA0 YMKMIITaH;

‘MAbIYMOTAAPHM H3NAIl  TH3UMJAPMHM  Joiirxanamtupsnauar  IDEF
MORENNapy, MabiyMoT/ap Oa3aCHHHHT JIOMIIXacM XamAa  KOpHopaThB
TADMOKJIBDHHHT HOpaBIDAH Ba CTOXacTHK axbopoT Myxurnapn yuyH FSV
TEXHOMOrHAcH acocuaa «ARMAT-+H» pacTypuif TAbMHHOTH NIULIa6 YHKHIraH.

TaaKHKOT HaTRXANApHHENrT BmoHdnuanrd. Tagkukor wmm Gyimua
ONMHraH COJMIITHPMA CTATHCTHK MAbAYMOTNAp, TAKNH( KMIMHraH MaTeMaTHK Ba
- IDEF mopennap, ycyn sa anroputmilap Hernsuaa apatwirad FSV texuonormacu
acocuna «ARMAT++» pacTypuii TabMHHOTH MabiyMOTJIapHH WHTENAEKTyal
HITall Ba KaliTa uWinjlall MacanaiapyHM eYMuIfa pean Ba Taxpuba CHHOBMAAH
Vrkasmwnpmmun  OwnaH  TabMMMJIaHMWM, KopropaTB  ax6opoT  KyTyOxoHa
TH3HMMHHHT HOpaBmIaH axGopoT MyXMTIapHia MabiAyMOT/IADHM HHTEINCKTYal
MANAm TH3HMJIADHHHHT MaHTHKMIT CeMAHTHK Ba HOPaBHIaH Ormimnap 6azacHHMHT
aXaMUATH, MOCHHMTH Ba MOXMATH, ME3OHNap acocHOa Taxpuba HaTmxanapuHu
TAKKOCAAIl YyCynnuAaH dolgananny, ax60poT TH3HMIIApHUAA MabiyMOTAApHH
MHTEJUIEKTYall HaJall Ba KaiiTa Muujam COXanarH eTaKk4H OJIMMIIap Ba MyTaxacCHe
IKCHEPTIADHUHT SIKYHMIA HaTHkanap 6iinua Xynocanapy Ownad u3dxIaHagH.

TagKUKOT HATHRANAPDREIHI NIMHIE BA amanail axamuaTn. Tagxukorna
OJIMHIaH HATHXANADHHMHT WIMMA aXaMHSTH MABAYMOTNap TysH/MacKh Typiuda
6ysmran  éxm  THaMMnamrTMpwiMaraH  axbopoT  Myxumnapy ydyH AHCH

-mopudrKxanpAnanirad MabiyMOT/IAaDHH HaNalll BAa KalTa Wmiaur ycCyJIapuHH,
ANTOPHTMIADHHN APATHII, MABLIYMOT/IAPHH Napajulesl H3nam Ba KakTa Muuail,
TYPJIM, XYCYCHATIM JIeKTPOH PpECYpPCIapHH  sIpaTHIl, MAMHA  351eKTPOH
pecypClapHMHr KMnNaxkT ¢axrtopunn xucoGnam, daH Ba TabauM, KyTyOXoHa,
. 8pXMB, My3eil Ba  UXTHCOC/IALITHPWIraH  KOPIOPDAaTHB  TapMOKJaphaa
MaBIyMOTIAPHH M3Nall TH3UMMHMHT MOAYJUIADHHH SPATHII XaMfia 3JEXTPOH
| XKyKyMaT [AOHDAachHia MaLIyMOT/IApPHH H3Nall MacalanapuHH WIMHA e4HMIapHHH
onu GMiaH M30XJIAHANH.

OJiuHraH HaTHXAIAPHUHI aManuii  axaMHsITH  3JIEKTPOH  pecypciiapia
doiinanany Bunnapuusr Tabumii TMN acocupa é3raH CYPOBNApHH KalfTa Mmianl,
apXHBAAP, My3eilnap, MabiIyMOTHOMANAP TH3UMH, Xy§OKAT ajMALIMII TH3UMIIAPH,
dan Ba Tanmavra oup ManGaanapHn caIoBYM MabayMoTiap 6Gasacuma, ZiyoNet
.kalM pAacTypuii TabMMHOT/IAD YuYyH MWYKM MOacTypuit momyn cudatuna

dolinanaHmy, WyHUHraeK, makTab, akagemMux miueli Ba Kach-XyHap Gunum
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10PTNapH, Maxcyc 3JIeKTPOH. pecypcra .ara - Myaccacanapy, - Jlamaar ax@opoT
PECYpCNapHHM. HAKITAHTHPHIN, YJIapaas . ¢oi—'manarmm HXPOCHHM TEBMHHJIANI,
XKaxoH, axGoporT:. pecyp&napm 1y1mam Ka#iTa Mmmam Ba mnam - Gunan
H30X/TaHAMLH. .

Taaxaxoer nammanapuuunr XopHii KNWIHAHIIA, Hopasmau Ba CTOXaCTHK
ax0opoT MyXHTHapuaa MabJyMOT/IaDHH HIIall Ba -KaiiTa HIUIAK! MOQENIapW,:
ycymunapy, FSV - TexHonormsacn acocMpa koprnopaTHB axGopoT  kyTy6xoHa
TusuMMHAHT KARMAT++» nactypmii TabMMHOTH HETH3HAA:

37IEKTPOH PeCyPCHHHI facT/abky peHTHHIHHHE XaBoJjlanap acocHRa Xucobnanms
yeym, ¢olinanaHyBYMIaDHHHT HOPABIDAH CYPORJIAPH Y9YH NHHTBHCTHK
yarapyBusra  acoCNaHTaH  TNapaMeTpHK  TETHIIMIHK  (GyHKimsiaphHy
JIOHAMXANAITHPHII AJINOPHTMM Ba JacTypHii MOAYJiH, GHnuMiap 6a3acuHH spaTHII
yCyJH, &IrOpWTMH Ba AacTyphit moaynnH <DaHnap axageMHACHHH acCOCHH
KyTy6XOHaCHHMHI KOPIIOPAaTHMB TAPMOKJapura xopuit KunuuraH (AxGopot
TEXHONIOTHANIADH Ba KOMMYHHKALWAJIADHHH DPHUBOXJIAHTHPHIN BasHPJHIMHHHT
2017 #mn 30 oxtabpparu 33-8/7293-con ManmymoTHomack). HMuit TagkuKOT
HATWKACHAA INEKTPOH PECYPCITADHUHT PEHTHNTHHH XMCOOIal caMapagop/MTHHH
30%ra OWHpHIL, PECYpCapHH TakAHM Kuiuumza ¢oiinanaHysuniapra peTHHIH
IOKOpH pecypcnlapnaH ¢ofinanaHnm, KopnopaTvs TapMOFMAa CYPOBJIBDHH KaiTa
HIIaW CaMapaRop/MrHHH 15%ra omupHII, Mab/lyMOTIApHH HHFHIN, H3fNali Ba
Kaiita HIUNAall, TaKOHM KWIHIL CaMapafgopiurvHM 12%ra OWMpHID HMMKOHMHH
GepraH.

. MaHTHKMHA CEeMAHTHK M3IVIAUHHHT MAaTEMaTHK MOAENH, CYPOBJIApHHM KakTa
WMIINam y9yH JHHTBHCTHK Y3rapyBuMra acOCNIaHTaH TapaMeTpHK TEerMILIWIMK
dyHKunsnapUHn JoHMXanamTHPUIN ANTOPHTMHM Ba AACTypHil MOAYJIH, CEMaHTHK
AOpO sApaTHIl MOJENM, YCYJUlapH, AairOpuTMJapH Ba JOACTYpHil MOZYMH
Pecriybrmixa wiMHil KHULIOK Xyxanurd KyTyGxoHacs Ba yHHHr ¢unHaniapapo
KOPIOpaTHB TapMOFMIa XOpHii KwiMHral (AxGOpoT TexHONOrHsjiapH Ba
KOMMYHMKALHANAPHHH PHBOMUIAHTHPHINL Ba3HPJTHUTHHHHT 2017 s
30 oxtabpmaru 33-8/7293-con MamsrymoTHoMacH). MnMuii TagkMkoT HaTHXKacHIa
Tabuiii  THAZa OGaéH KUMHraH CcYpoBaapra MOC pecypcnapHHM  TaHJjam
HMKOHMATHHH 30%ra olWMpHII, MabJyMOT/IApHI H3Nall camapanopnurniy 8%ra
OUIMPHIL, TOTMMIraH MOC JNEKTPOH pecypcnap counHu 2 GapoGap lcamawmpmn
Xamaa aHUKJIHrHHH 30%ra omHpHi HMKOHIHY GepraH.

MabJIyMOT/IapHH DEeKypPpeHT MYHOCabaTii cakjaml aNrOpPHTMH, CEMaHTHK
ANPO MOJIENM, ANIrOPUTMH Ba JacTypuil MogynH, MaMpaaHu xoHzacura MyBo(HK
6unumrap OGasacHHM spaTMII MOAENH, ANTOPHTMH Ba JACTYpHH MOIY/IH
Hurennekryan MyjK: aréHTIMIH axGopoT pecypc MapkasHra OpHil KWIHHraH
(AxGOpOT TexHoNOrMANADH Ba  KOMMYHMKAUMSUIBDHHH  PHBOXJIAHTHDHUI
Basupnuruknir 2017 dimn 30 oxkmabpnaru 33-8/7293-coH  MabiiyMOTHOMACH).
Hnamuii TamKHKOT HaTHKAcHAa GOmUIAHFHY MaLTyMOT/IADHH IMAK/UIaHTHPHIN Ba
KaliTa MUIA - caMapagopmuruHM  15%ra OmMHPHIN, MabilyMOTNapHH H3NTamI
camapanopsrusy 12%ra olmpu, HOpaRmMaH TEPMITH CYPOBIIADHH KaiiTa HIILIam
OpKaNH CYpOBra MOC MabayMOT/IaPHH COHMHH 30%ra ommpum xampa OpTHKYa
MaBJIyMOTNAPHHUHT COHHHH 50%ra xamaifTupum HMKoHMHHE Gepran.
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. SNIEKTPOH PeCypCHUHT AaCTNa0Ki peHTHHIMHM XaRonanap acocHAa XHcobnam
yCy)M Ba HaCTypHH MOOYJIH, MaHTHKMH CEMAHTHK M3NIALIHUHI MaTeMaTHK YCYJH
Ba NacTypuil MOLyJH, MabyMOTIAPHH M3 THU3HMMHM SpaTHIN y4yH nunab
wmgural FSV - texsonornacummur IDEF  momesiapy, apxuTeKTypacH Ba
MaBIyMOTNap GasacHHMHr snoimxack «E-Line Pressy MWKra JKOPHH KHIMHIraH
(AX60pOT  TexHomormanapu Ba KOMMYHHKaAUWAUIADHHH  PHBOJIAHTHDHIN
- BasupnurHHMEr 2017 Aun 30 oxtaGpaarn 33-8/7293-con ManIyMOTHOMacH).
Wnvnii TAAKMKOT HATHXACHAA MMM pecypc Ba nasphii HAIDPAAPHMHT OACTIA0KH
PEHTHHIMHM aHMKNAl CaMapafopnurHHu 1.5 MapTara OLWHPHIN, MaBbIIyMOT/Iap
Gasacuny spamvm camapagop/rHHM 20%ra OmMpHIN, MaBAYMOTIADHH H3Nam
CaMapajopMMruHH 5%ra OWHpHII, TONMIraH MOC pecypcnap commmu 50%ra
KamaHTHPHIN Ba aHMKTMIHHY 1,3 Maprara omupHIn HMKOHMHEH Gepran.

TagkaKor HAaTHXANAPEBHET anpoGanuscA. Maskyp TaJKHMKOTHHHT
Hasapuii Ba amaimii HaTMxanapu 15 Ta xankapo Ba 15 Ta PecnyGnuxa mnmmii-
aManMii aHxyMaHJIapHAA Mabpy3a KWIHHTaH Ba MyXOKAMAZIAH YTKASWIraH.

TaaKaKoT HATEXANAPDHHHHI 3L0H KEauEramwmra. TagkuKoT massycu
Oyima xamvm S9 Ta wiIMHil Mm don 3TWATaH, Xymsiafad, 2 Ta MoHorpadms,
Vibexucron Pecnybnukacn Ommi  aTrecTaums KOMHMCCHACHHMHT - AOKTOPIIHK
AMCCepTaUMsUIapK acoCHi WIMHIl HaTHXANaDMHH UON JTHINFAG TABCHS 3TWITaH
wnanii Hampnapna 10 Ta makona (6 Tta Pecny6imxa Ba 4 Ta Xoprxwii
®ypHannapaa), 30 Ta manpy3a Ba Tesucnap Xamaa 17 Ta XM yuyH gparuiaraH
HACTYpHii TAbMHMHOTAADHH Kali KWIMII [YBOXHOMACH OJIMHTaH.

HAnccepranugHEnr Ty3miHmE Ba Xaxmn. [uccepTaums xupum, Gemra
606, xynoca, dofinananmaraH anabuétnap pyiixaTh Ba WIOBaIapaH HOOpaT.
HuccepralpaaMHT Xaxmy 188 caxudanu Tawkmws stanu.

JACCEPTAIMAHKHI ACOCU MATMYHM

Kupam kucMHia muccepTauMs MAB3YCHHMHT RON3apGJMri Ba 3apypHSTH
aCOCNAHTAH, TAgKMKOTHHHT Y3GexwcroN PecnyGmuka dan Ba Texmonormsnapu
TapaKKUETHHHHT YCTYBOp HYHaNHILIapHra MOC/IHIH KYPCATHUITaH, TAAKUKOTHHHI
Makcan Ba BasHdanap GenrwiaG onHHraH XaMia TaOXKUKOT 0OBeKTH Ba NpeaMeTH
AHUEJIAHTAH, OJIMHTAH HATIKANADHHHI MIIOHWNUIMIM acocnab Gepuirad,
YAApHMHI Hasapuii Ba amanuil axaMuaTH oOdHO OepunraH, TaOKMKOT
HATWKANADUHM aMaira JKOpuii KWIMI XONaTH, HAUIp 3TWIraH MuUUap Ba
muccepTamms Ty3uminy GYiina MaLAyMOTAap KeNTHPHITAH,

Huccepranmmmnr «Kopnopatie axGopor MyXHTJIADHAA MaLIYMOTIApaE
EVIAIN BA KAHTA HOLIAI yCy/UIApH, BOCHTARAPHEHAT X03HpPra Xo/arm» feb
HOMJIaHTaH OupuHIM Go6upa MannyMOTNapHM HIall Ba KaiiTa HULTALIHHHT
(MMKH) wmanTHKuHA, awnaHaBMii MOXEJINAPH, YCYJUIaPH, €TyK OJMMIADHMHT
TaOKHKOT WHUIApH, Kuécnii Tabputnapy Tankuk KwirHrad. Koprnoparus axGopot
~Myxuraapuna MUAKH MexaHn3MUHHHE KOHLENTYall CXeMACH HULNa0 YHKHIH Ba Y
TYpTTa acocuit Gockrvnan nGopar.

Kopnopatus  axGopor Mmyxurnapuna MMKH  ycymnapupa  acochii
TyWyH4anap «cypos» Ba «c¥poB o6bexTu» 6Ym6 xucobnanany.
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Cipon - axﬁoporra Gynran 3x;me)xrm cyrmm Exu Tabnvii THIRA d:opua.n
xypm-mmuuup

Cjpor 00bexTH — C¥pOBra Moc MakJIyMOTJIap 6a3acn,ua TaHJIAHTaH Ba 'raxmm
KHJTHIN Yoy TafiéphaHraH 3/IeKTPOH pecypeiiap TYTUIaMH.

MUKVHHHr pHBOXUIAHMID = GOCKMWIApH Ba TEXHOJNOFHANAPH, SHr Ky
doliganaHwanguraH MaHTHKHMH H3naw 3/IEMEHT/IaDH Ba YCyJUIapH, TapTHOMH
HHEKC MOAENy Ba GoCkHMnNapy, JyraT acockaa H3/all MONEIUIapH, BapUAHTIHM
cypoenap, cyposnap yuYyH k- rpaMMiM HHOEKCHAll, XaTOJNiaDHH Ty3aTHIN
yCyJUIapH Hazapiii Ba aMaHii SXHXATAAH TAOKHMK KHIHHIH.

Kopnopatis ax6opoT kyTy6xona tusmmapisiHr (KAKT) oxupru 40 imnru
PHBOMJIAHHINN, XaXoH Gosopnapuparyu YpHR Ba CTAaHRAPTNIAPH, apXHUTEKTYPACH,
MaBXyl TH3NMIapH, YJIapHuUMr OyHéna Ba PecnyOsmxammsga KyTyGXoHadMAHK
coXacumarH XMccacH TankMK KwinHan.  Komnbiotep TapMOK/IAPHHHHT
MabJyMOTIapHH Hanam THsuwnapura (MMT) cypoBnapHH KaiiTa HILIAmHMHC
acocuii OOCKMYIapH TaXIHJI Ba TapXHMa, HOpMawnamTHpum, 6axonammup. By
Sockuwiapni MysBaddakuaTim Gaxapummun yayn SQL CTAHIAPTHHEHT Tawjiall
amManpaH yHymm Qofinanawmm noskm. Cypomnapsu KaliTa uuuiam acocuna
MabJIlyMOTJIaDHH HM37Iall YCYJUIaPHHUHT XapaKTePUCTHKANAPH Ba’ KAKTnapﬂ yuyH
KOMMbIOTEP TapMOFMHMHI 3 Gockuuu «MinKo3-cepBep» apXUTEKTypacH TaHnab
OJIHHIM. ‘

Koprniopats TapMORKHHHI axGopoT MyXuTH yuyH WIapT Ba 3apyp Oymran
HMKOHMATNAD HIINA0 YMKHIQH Ba YHHHT acOCHil BasH(pacH — MabJyMOTHH
caKJiall, WIAK/UTAHTHPHIN, H3JIAIl BA Y3ATHINHH TAIIKMIT 3THIDAAH HGopar.

Kopnopats TapMOKHHHT HOpaBmaH -Ba CTOXacTHK axGopoT MyxuTaapuma
HapT Ba 3apyp 6YnraH MMKOHHAT/IApH Kyiiuaarinapaan uGopar:

i. MabayMOTHH Hanalll KOWIACH, TAHJIAIE BA H30XJIAlL.

2. ManjTyMOTHH ApaTHLL, KYPHLI Ba ACJUTHK, OJIMHIaH aXG0POTHH TapKaTHII.

3. OnexkTpoH pecypciiapHy MAKIUTAHTHPIMIN,  TABHMMHH' ax60po1‘naprm Ba
ax60pOT/IM HHTEPAKTHR XH3MAT/IapHH TAbLMUHJIAL.

4. AxGopoT ™3MMIApHHH apaTiiu B3 Gomwka quzpac'rpymypanapna Kyiam,
HHTerpals KyiHL.

5. MudpactpyxTypa xasdcusnnru yuyH axGopor xambcn-umm, DIy HHHIAEK
KOMRbIOTEPNAp Ba KOMINBLIOTEp TapMOKJIapuAa axGopoT-gacTypHii Ba annmapat -
TabMUHOTHH XKMMOR KIWIHII YYyH yCyJA, BOCHTA Ba MeXaHH3MJIApHH Kymmm
PHBOKNAHTHPKLL.

By wmkonmatiap acocnaa daH Ba TabJMMra OHR axGopor Myxmmnmr
GomKapys cxeMacH HuDIA0 THIHIIH. :

Boumkapys cxemacunmur 7 ta Mogyum 60cKHWiapH Mamxyn, .By Moayjviapra
acOCJIaHTaH XOJIa MasjlyMOT XyCyCHATNapM, TypJapH Ba KalTa MLJIam, H3nam
ycyanapn acocuia ¢aH Ba Tabymmra oun ax6opoT MyxuTiaapH yd chrgra
axxpatwirad. Yaap:

Jemepmunannamzan ax6opom siyxumu ([JAM) —~ MabIyMOTHH HU3Nam yyyH
aHHMK KOHIA ACOCHAA XaTeuii TapTHONaHrad OacTaabxd MawayMoTiapra ara
6y aras axGopoT Myxut. JAMna Gapua a5eKTPOH pecypciap TApTMONAaHTaH, aHHK,
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KOHIA acOCHAA KATAIOIMIAIITHPWINAH Ba CYpOBAap aHHUK M3naml Me30HIapH
acocuna aMalra OMIMPUIagH. -

Cmoxacmux ax6opom myxumu (CAM) -~ MablyMOTHM H3nawl Y4yH
Tacomudnil XapakTepnH Ba aHMKIAHraH KOHYHIAp, YHMHI TaKCHMJIAHWIIM
acoCHIarB HacTiabkyu MabnymoTiapra sra OyiraH axGopor myxwmn. Byhma
MabAyMOTHH u3nam 6ap3u Gup Tacomudmit KoHyHnapra acociasagu. By myxur
ManaymoTiap Gazacupa cyporaapHH Xpcobra o TH3HMH, Y €xu Oy 3/IeKTpOH
pecypcra MypoXaaTiap COHHM, OJIHHTaH HATHXkanap acocHna doimanaHyBaIHHIHT
KOHHKTaHJIMK HapawxacHuM Tanab xwiamu. doiinanaHysurnapra Gepmnrad cypos
6yitMua ToTHITaH pecypconap smac, Sanku Kalicu pecypcra Mypokaatap 6yaranu,
xumiap dofigananratmmTy, coXaga Ku3uKkapm 6¥namm

Hopaswan axtopom syxumu (HAM) — map/iyMOTHH Hanal yyyH HOpaBLIAH
XapaKTepnmH AacTnabkm ManimymoTnapra sra Oynrau axGopor myxurn. HAM -
CypoBnap TapkuOHma HopaBwiaH Xapaxrepmumard OHnan wudopanaHagn Ba
ONMHAOWTAH HaTHXKanap 3KCHepT IyPYXMHMHr (uxpuaaH y éxu 6y I5eKTpoH
pecypcun Gaxosnam ‘opkamu ommuamy. Cypos HopasmaH G¥iica Xam, TamnaHrad
MabJlyMOTap MyxuM 6ymm6, dofiganauysun ydyH Kepawm Mab/yMOTIapHH
ONIHIN MYMKHH. ByHAA jyAa Ky «OPTHKIA MaBITYMOTHIapHAaH Ky THIHI MyMKHH,

AxGopoT MyxXHTHapHEMHT cCHMHGTApHHN fupranukaa Kyfingaru udona Sinau
H30X/1aiiM#3: -

JAM c CAM < HAM  éxu HAM — CAM — JJAM = 100%

KAKT yuyH Mab/iyMOT/IapHH H3JIall TH3MMUHM APATHII OHIaH y38uii GOFIMK
6yarad 16 Ta TAOKMK KHWIHMHHIUM MyMKuH OyJraH Macala Ba TAgKMKOT KHUTHIN
MyaMMOTNapHHMHT 3 Ta acocuit cababnapn ammxnawraH. TamKMKOT MakcagHOaH
xopropaTiB ax6opoT Kyry6xoHa THzmmnapuaa MUKH mopennapu, ycyanapHiu
vnuial YHKMIO Ba AaCTypuii TABMMHOTHHH APaTMHINA YYTA acOCHIM 3JIEMEHT
MaBxyR, ynap q- cypos, d -anextpon pecype, f(g,d) - d anextpon pecypcHumr
q cyposra mucOGaTan poy3apOnMruHM Ba capanam KOMAACHHM aHHKJIOBYH
Gynxipsamp.

KAKTHHUHT  XycycWAT/NApH, HWMKOHHMATIApH, VYCYA, BocHTa Ba
MEXAHH3MJIZDHU KY/Ulall Ba PHBO>KIAHTUPHIL, MabJlyMOT/IADHH CAKJIam, K3/1al Ba
Raitta vuwiam, MHTHM spanmusn amanra OWKpHI acocuga KyHMZaru
Macananapra KeJaMus3;

“T. Kopnopama' -rapmoma CYPOBNapHM INAIIUIAHTHPHIN Ba KaifTa Mmwlam,
Mm.nyuormpuu H3nam 3ieMerTiapy Ba Bon3aponurunm xucoGmau.

2. KAKTumur croxactyk axGopoT MyXHTIapHIa MabJiyMOT/IapHM M3nall Ba
KaiiTa MOUIam MoAesnapH, yoy/Ulapy Ba AacTypHil MOXYMHHU sIDaTHLL.

3. KAKTHuHr HOpaBMaH axGOpoT MyXHT/IAPHMAA MARNYMOT/IapHM M3Nall Ba
KaifTa MIIam MOZe/UIapH, YCy/UapH Ba AacTypHil MOMYJIMHH SPaTHILL

"4 Koprnoparus TapMoxnapuHuHr ¢au Ba Tamaumra oun KAKTnapuna
MabAYMOTNAPHH H3NAll Ba KafTa Mnam y9yH CEMAaHTHK SOPOHH SApaTHI,
6umamvnap GasacuHu yILIA6 YUKHLL
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5. Kopnopatus TtapmokyapunuHr KAKTnapiga MawmayMoTnapHM H3jam sa
KafiTa Mmnam y9yH HHCTPyMeHTan AacTypHii TabMHHOTHM ApaTHII Ba XOPHH
KIUTHII.

By macananap xopnopatue Tapmoxnapiausr KAKTnapusauer Hoparmasn Ba
croxactuk ax6opor myxurnapuna MMKHW ycynnapu, Moae/uiapH Ba AacTypHi
MORYJIH YHyH ATOHA aPXHTEKTypali IUTaT(opMa APaTHINHH TAKO30 KHJIAHAH.

Hmumir «Kopnoparae TapMoKaa CYpoBNapHH IIAK/LUIAHTHPHI,
MabJIYMOTNAPHH H3NAW 3JIEMEHT/IAPM Ba PeiiTAHrAH XHCOOMAm ycy/uiapm»
neb HOMJIaHTaH MKKHHYH 500Maa HOpaBilIaH Ba CTOX2CTHK axGopoT MyXuTiapuna
(HCAM) cypornapHM MIaKJUIAHTMPUIN, MabJIyMOTIIADHH H3NAll 3NIEMEHTIapH Ba
peHiTHHrHM xpcobnam macananapumHu egumra Garnmnanran. Mawnymotinapau
M3am  TH3UMIIapuOa RacTiabky  MabAyMOT/IapHH KaifTa MoLiaill  ySyH
MabaymoTiap 8 rypyxra G¥nHHrad Ty3nimMa acocHaa mMaKUlaHTHPHIanH. Ynap:

- CapJiaBXa Ba YHHHI JJIEMEHTJIap;

- MARC21 maiinonnapy Ba Maiii0H OCTHNIApH,

- 1SO 2709 cranpaptuannr dopMaTtH;

- MabJIYMOTHHHI KOJJIAHTaH KoAH 6Fiiiaa TeXHHK 3KCNIepTH3a,

- MabJIyMOTHHHT HEPapPXHK Ty3WIMIIH (CEMaHTHK anoKaCH);

- ¢oiinanaHyBuHnap yYyH CTaTUK B3  AWHAMHK, HEPapxHK
MabJlyMOTHOMAITAP;

- GoLIAHFHY CTATHK Ba AHHAMHK, HEPAPXHK MabIlyMOTHOMANap,

- KOH1a, MyJioXasanap;

HCAMna MabiyMoTnapHy M3fall Ba KaiTa HUUIAUTHH CaMapaiH TaDIKHA
KIWIHII Y9YH PeKyPpPeHT MyHOCa0aTJIH MabJIyMOTIapHH KHPHTHIN BAa TaXpHpJal
OocKMwWIapy Ba XYCYCHAT/NIapMHM aHMUKJIAHOM Ba AACTypuil MORYNH HOouiab
YHKWIOH.
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Bocmgﬁm cai‘d":m 6y KHDHTHII Ba TaXpUPNAIIHUHT KelHHTH acocuii
aon anu. BIYMOTNApHH PeKyppeHT MyHOCaGaT/i CcaKJalIHUHT
AMTHPpWIraH 5 GocKuuny aNTropUTMH Ba HNACTYPHMil MOAY/IMHMHI
tyHKuEOHAR TysHMACH HINA6 TG, (2-pacm).
MOTIADHH KMDHTHW, Taxpupnam Ba cakiaul ycyn Ba AACTYpHIi
:onymmm- Gockuanapura Tamman xomna HCAMna acocuii Basudanapim
AKAPYE'R  OGbeKcTiaprmHr Xycycuatnapu . (Properties, Methods and Events)
IED THKIaz. ,
. cbou.nanaﬂy{mapum axboporra 6ynran IXTHENKIApHHE  dopMan
XYpHEHIRarH cponnap 3 Typra axpaTHRAmM:

A""ff‘ cjposaap - amuk TEPMHMHNIAD BA COWIM XapaKTepHarH KaTTaik,
MAHTHKMH aMauiap Ba auMk Kkomma Gwnas Gepmwnran cypomnap, Bympaii
cypornaprn WAIAHTHPHI Ba HopMamnamTupum, SQL cTaHmapTura yTkasum
YCYJUIADH KEHT TapKanraH Ba cratuk Malioniapra MaslyMOT KUPHTHIN OPKAiH
aMara OomupHNanu.

§ "LJ"P"WP — CTOXACTHK aX6OpoT MyXHTH YYyH MYJXULIAHTaH, KETMA-KET
KATMT Cy3niap KypHHMmMparu cypoemap. By cypoBnapra MOC MabiyMOTIapHH
MatiyMOTNap GasacMMHHT MaiimoMnapuaH Hanaw OpKaNH TOMMNAAM Ba yiapra
G6ynran mypomaatnap cowm, MawIyM OMp cTaTHCTHKA 6Yilma Takaum amanta
owupHnany. Bywnnaii CYPOBJIADHH MaKANAHTHpMIUAA acocaH Tabumii Ba
Hopmannamtupruna SQL crawpaprura onpuHmaH TaiiépnanraH  époamuau
uHTepdefic Bocuranapunan dotinananmnamm. '

Hopaswan cjpognap - Tapxufu HOpaBmaH, SLHH COHNH XapaKTepHHH
aHHKNall y9yH TafdH4 TepMHHra GOFNMK HOpaBmaH TepPMHHJIapAaH HOopar
cypornap. Hopaman cypoenapun Gaxapumpa ymapra Moc KHIAMATNapHH
aHMKJIAIN YIYH HOPABMIAH TYTUIAMNap Ha3apHACUHMHT JIMHTBHCTHK Y3rapyBuM Ba
Hy — Termumumk dyHkumacunaH doitnanraHmwaRm '

. Termwnuni GyHkipiacH nuHaMEK Y3rapysduscura GOFNHK, Gynrawnuri
YUyH yHH HopMawtammTupumu Ba SQL cTaHmapTHra Wiak/UIaHTHpHIN YCYJIH MOUiab
SHKHJIIOY.

«HMsnam Momysm» - neranpa goiinanaHyBuMHHHT cyposHTa %aBof cudarmiaa
3HT foN3ap6, MEKTPOH PeCypCNapHHHT TapTHOTa CONHHTAH TYTUTAMHHH TAKIHM
sramurad, dofinanaHypuunumr Kynaii mHTepdeiicy GnaH  KHMXOANAHTAH,
MawTyMOTNap 6asacH Ba CTATHCTHK ManjiyMoTmapra sra 6ynraH TH3UM ocTH
TymyHUnagy.

' Kopriopatus Tepmokaa Manaml MOAYNMHHHT /IEMEHT/IapH MKKMTA acoCHii,
6up-Gupunan Mycrakun JnemeNTnapmaH Tapku6 Tomany, Oynap wmaekcnam
VISMEHTH B2 M3nam sjeMenTHaHp. DolinanaHysun akaT HMAM 3EMEHTHHHHT
MMKOHUATHHH KYpuO, yHnaH doiinanananu. Hupexcnawm smemeHtH MPITHuHT
WHHIA KEPAKTH MaBblyMOTHH HIVIAIN aMAJTa OIIHPHUAAMUraH MabilyMOTIapHH MOC
PaBHINJIA caMapayT HAMOEH STHIN IAKITHHY SPaTHI YIYH KYILIaHWIAH.

- Manam anemenTunu S:w > ¢ dyHxumsa maxmpa ngonanativus. Bysna w-
WNANI CYpoBH, AbHH GofifaNaHyBUH TOMOHWIAH KHDHMTWITAH SXyHHH CaTpaHp.
HMznam snemens dynxupsna 7 - 6y w cyposra Moc 3NEKTPOH PecypClIapHHHT
16



AapakanaHrad Ba CapalaHraH TymamMu (7y,...,7,). Hon3ap6 ne6 Tormuran
IEKTPOH PeCypCIapHUHT YAYMHHH Kyiinaruda GenrunaiMus:
o L laki
T ‘ Rw( )— | I

Byuna {r} nomapﬁmuc TywlyHYacH. Arap 7, 3/IeMeHTH 7,ra HucGatan

c¥posra kynpok nonsap6 ne6 xmcobnanca, R,(z;)> R,,(tj) TEHICHAMK YPHHIH

6¥nanu. 7 3neKTPOH peCypCHMHT MatiyM hinain cyposH yayH KAKTnapna nznam
MORY/NWHUHT AON3apOMKHM XMCOOMam MaTeMaTHK MOASHHH KyHuparsaa
TaKHG KHIaMH3;

R, (7)= %(P(r, w)q(7))

6ynna P(r,w)- wCYpOBH ydyH T 3JIEKTPOH PECYPCHHHHI TaliKu OMHIUIAp
Oyiuua, ABHM 7 JAEKTPOH pecypCHMHr w cypoeura uucbatan nonsapG
KypcatkuuH, g(z) QyHKIMA INMEKTPOH DECYPCHHHT MUYKM OMMIUIRDH acocupaa
Hajall MOAYAuAa pelTHHr KyTAPHIHIDH Ba MINAMHHHT HATHRANIADHAAQ TYTraH
Ypuuun Genrwiam yayH Maxcyc gyHxips.

®dapasz xunamms, MawirymotTiap 6asacHna kerma-ker GepunraH Ba v =[1,n}
opanuruaa 6ynran DocID upentiHxaTopiiapuTa 3ra 21 Ta JIEKTPOH pecypcaaH
ubopat V Tymunam 6¥ncHH.

l-mavrkud. 1lurata, éxu OGowKaua alTraHAa, Xasona ne6 SMEKTPOH
pecypcnapuunr TapthGnawuran xydraara (i, j)e VZra alttanamn. i - JMeKTpoH
PECYPCHHHT THKYBIH XaBOJIACH BA j KHDYBYH XABOJACH.

V Tynnammparn anekTpoH pecypciap opacuaard Gapua xasonanapnaH E
TyTuaMunn maxoutanTupu6, yun G =(V, E)xasonanapra AyHaiTHDHITaH rpag
xasonanap rpacu ae6 lopHTIIHIUY MyMKHH.

2-mavkud. G=(V,E) 6yncun, 6ysna V -rpad uyKKHIapHHHHT AKYHUH
Tymnammu, E=F"-V Ba ie I/, kupypuH XasonanapHur tymnamu I(7), auxysun
XaBONANAPHUHT TYTUTaMuHH 3ca O(7) kabu Genrunab osiamMus, ssbHH

1G)={ee Ele=(i,j).jeF},
0G)={e< Ele=(i,j).je V}.

3-mavkud. Arap O(i) éxu I(i)nap masxyn 6ymmaca {O} xabu Genrunanamu
Ba i€ V yuayH anexTpon pecypcHuHT peiiTHHTH 0 ne xucobnaHamy.

4-mavpugp. Xeu 6up snextpon pecype yaummur I(§) xupysti xasonanapura
Ba IOy XaBONANApDHMHr KupyBuM Xasonamap O() UMKyBUH XaBOJAN2pPHH

KeJITHpOMaiy,
Kupysun xasonanap pedTuurs [, Ba UMKyBUM XaBojianap pefitunru O,

KyHunaruya xXucoGnaHany.
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|1 (:)IZcmm,»’ (ORI 2. counicoy O

Synna count(I(i)) - kupysun, count(O(i))- urKyBun Gapyua XaBoNanap CoH.

FOxopuparu (1) ndonanan doiinananu6 snexTpoH pecypcHMHT XaBonanap
acocHaa [acTnaOky ~ pelTHHIMHK xncosnam ycynuun (2) ndoma OGunau
aHAKIaiiMu3. : .

(1

- D,=(1,+0, 0,)/2 : @

(2) upona KAKTnaru 3/exTpoH pecypciapHHHT PeATHHIHMHH Xucobnain
ycynuna cyposra gonsap6 ne6 TaHnaG ONMHTaH TYTUIAMHM capaiaum Ba peifTHHIH
TOKOPH IJIEXTPOH pecypClapHH aHHKJAN UMKOHUATHHY GepanH.

HHHI  yydaud  6o6n  «Croxacrmx  axGopor myxwraapmaa
MabJIYMOT/JIAPHH mjiam Ba KaliTa HLUIAID MOAe/UIApH, ycyanaps Ba
AacTypnii Mogynuau spatum» a6 Homnawran 6ynu6, CAMmna cyposmaru
TEPMUHJIAD  KeTMa-KeT/IMIHHH MEKTPOH ~ PECYPCNIAPHUHT  METaMabJlyMOT/IapH
Owran Gormam Macamacn ewwrmaH. VYrpa CYpoB Ba CypOB oOpacumars
IXTHMOJUIHKHH OIy MeTaMabAyMOT aTpuOyTNapHura MOCAMITHPHIN OPKAJIH aMaJira
OITHDHIN TAOKMK KHIIMHTaH.,

CAMpa wMasnymoTnapHM manam  yyyH fapaMeTpiM  Ba  30HAIH
MaH[IOHNAPHUHT 70N3ap6aMruHM XMcoGMall, Xap XA 30HANAPHHHI HMFHHIMCH
Kypummiunaa  xucoGnam, TapTHONaHraH MHAEKC OpKaMM XHcoGnamHuHr
MOZMHMKALMATIAHTaH YCYITH MINAG YK,

®apa3s KMIaMH3, 3MEKTPOH PECYPC CapAiaBXa Ba aHHOTAUMSA 30Hajapura sra
6yncun. Bepunran g cypos Ba d snextpon pecypc yuyH sp(d,q) Ba sz(d,q)
MaHTHKHH yHximsnapHu xamna g cypoB d 3NEKTPOH PECYPCHHMHT CapliaBXack
Oymumn  éxu  GynMacauruen  anuknacud.  [0,1]opanurumaru  aonsap6aux
KufiMaTHHH Xap 6Mp MawnyMoT-cypoB xydTaurm acocuna xucobnam ydyH
sr(d.q) ®a sz(d,g)nepuumr xuitmatnapupan sa ge[0,1] ¥srapmacnan
doiinananub Kyiinaaruua éamus:

R(d,q)=g sr(d,q)+(1-g) s5(d.q)

) j=(dj,qj,r(dj,qj)) yunuk OyHpa aHMK/IaHraH YKyB MHCOJNH acocHaa

& ¥3rapMacHHHT SHI caMapayl KMiMaTH, Xap 6up yKys mucom d | MabITYMOT, ¢;
cypos 82 r(d;.q;) nomsap6mix kuiimaTi acocha XpcoGnaHaH.

Camapamv nonsapGnuxnu xpcobnam ycymuna dapas kunamus, g={1,7}
cypos Gepuran 6yncun. Cypoera MyBOMK IJIEKTPOH PpecypcHapHHUHT

AON38pOIMIH YUyH TYTUIAMAArH JIEKTPOH PECYPCHHHT BaHHHM aHMKJ/IAI JIO3MM.
Bymmr yayn (d;) mextop Ba sroma £(g) BexTopnap yuwyH Kouycau

yxmammmc  xucobnam  erapmamup. Bymma 0(g) BektopHMET Gapua



g >03nemeHTnapy 1 ra TeHrnamTHpHIagH. I’Ixmepuu 2 T2 d, Ba d,' 3nem'pbﬁ ’
pecypenap yuyH (3) ndoaa ypunnuamp.

(V(q F(d))>(7(9).7(4;)) = (5(q).5(a))> (‘7(‘1)~'7(dz ) 3)

Hxiépuit d anextpon pecypc (P) yayH (0(q),0(d)) KOHycnH YXimaummmk
MabAyMOTHa MaBXyl CYpoBOArd TePMHHAAPHHHr Ba3HH  HUFHHOHCHUHU
TacBUpJalaM Ba CY3 >koinapn OHMpnNamIMacyHH aHHMKJIAm: OPKaIH XHcoGnam
ANTOPHUTMHHHHT MOAHGMHKALMSIIAHTAH BapHAHTH HILA0 THIGHITH.

KAKTna MabJTyMOTaPHH H3IALI TH3HMHHY 6axosam yuyu lqmmaru 3 Ta
aneMeHTAaH (oiinanannm jo3nM ned xucobnaitmMus:

1. MM TRaru 3nexTpoH pecypciaapHHHT coHH (N );

2. Cypornap (q);

3. Cypornapra MOC 2JIEKTPOH pecypClIapHHHT coln (M ),

By aneMeHTAap opKaiM 2 Ta aHWKJIHK Ba TYJIAIHK ME30HIAPHHH KHPHTaMH3,
AHHKSMK (P)- 3neKkTpoH pecypciiap TYIiiaMmuna MOC 3JIEKTPOH PECYpPCIIapHHHT
yaymy, Tynamk (K) - 6apua Moc 3/IeKTpOH pecypcnap TYTUlaMHAaH cyposra
alfHaH MOC 3NTEKTPOH pecypcnap COHH, ShHH:

P= ﬂ 7 =f_
N M
ByHna R - cypoera aifHaH MOC 3JIEKTPOH PeCypciap COHH,
MUTuu (q,r) xybmauk Gunan Genrnnaiimus. Bywna g- cypos, r —
CYPOBHHHT 00BEKTIIAPH, ABHH WIEKTPOH pecypcnap TYILIaMH.
Qapas Kunamus, g={g,}cypoBnap TymwiaMH Ba g¢,ra Moc R’={r’~}
Jj=1.M,, j=1..N, anextpon pecypciap TyTIaMH aHUKJIAHIaH GYNCHH. M, -
KapanaéTraH TU3MMJATH JJIEKTPOH DECYPClapHM COHH, N, — TH3HMpard

CYPORNAPHUHr COHH. MAHTHKMI CEMaHTHK M3NaIll yCyJMHH OHp xydT cypomnap
yuyH Ky¥Hngaruua é3ub onamus.

J(9.9,)=(a, lg,)= R OR] B )

1Y

Byuna, (a|b) - a uunr b ra cemaHTHK GOFNAHIAHIHIH Ba YxauamnurHEK
Gwinmpamy. |RJ ~ &' <|R/| - waptT noum ypunnu 6y mimu nozum. ,

1-youoa. Arap <q,.|q.j)=0 6ynca, g;, g,ra cemantux GornammaraH Ba. 6up
6upura yxwam smac ae6 xucobnananu. C

2-xouda. Arap (q, |q J>—l 6ynca, ¢,, g,ra TynuK cemauTHK Gornaxran
xucobnaHagy Ba yxwawnury 1 (g, aiiHan yxmam) ne6 xucobnanany. :

3-kouda. Arap (4) ndonana i = jra Tenr 6ynca, (q,- |q 1) 1 Gynagn Ba 'rym—n(
ceMaHT™MK GornanraH xmcobyiaHamH, i‘rxmammaru 1 (am-xvan yx;'na.m)' .11,3,6.
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xucobnaHamu.
4-gouoa. Arap Os(qi lg j)sl 6ynca, ¢;,, q;ra cemantuk Gornauran
XucoOnaHamy pa yxmamnury (4) nona Grman xucobnamamy.

(4) ManTHKMIT cemanTHK HaNam ycynuHH Gapda cYpoBiap yIyH Kyiiunaruva
€310 onamwus:

' ) Ny N, Ny Ng J i
@ tsnty) =3 3 (ar1a,) =3 3 RIOE] ®)
e e pecirr il

GyHpa ¥ - Tymnam anementnapy Gupnaumack. (5) ndona MU Taa cemaHTHK
Swmmnap GasaciHu SPATHIN MMKOHMSTHHH Gepamy.

IOKOpHnanrmap acocuna CAMpa MabJIYMOT/IapHH HM3Nalll TH3HMHHHMHP
yMymuii yHKUMOHAT Ty3WIMach KyHnaarudaa Muuiab svxunau (2-pacs).

P e e R I I R
N
-

2-pacm. CAMnpa MALJIYMOT/IADHE H3/IAM TH3HMEHEHI yMyMAd dyaxuHonan
TY3HIMAaCH.

@dymamonan Ty3wiMa acocHaa 3 Ta MYCTakun TOM(amd HHCTPYMEHTan
nacTypuiit mogysuiapaimr IDEFO mopemiapy uina6 smxmanmy. Yaap:

1-mougha. CemaHTHK aOKaHH MHOEKCNAM, g — Ba3HIM 30HAHH XUcoOnaw
Ba IMHaMHK CTATHCTHKAHH XOCHII KWIMMTa acociaHras MMT.

2-moudpa. Tepmun coHmHy XpucoGnam, ¢ T2 HHCOaTaH HOPMA/LTAIN THPHIN Ba
TEPMHH YaCTOTACHHE XMcOOMam opKanmy AWHAMMK CTATHCTHKAHH XOCH) KWIMImIa
acocnadras MHT.

3-mougha. ManTuxuii ceMaHTHK M3nami MOAENH acockua GOFIaHraHIHK Ba
VXIIamTHrHHA TEKNIMPHLL, CYPOBHH Ba MOC 3JIEKTPOH PECYpCnap TYTUIaMHHH
MHAexcamra acocnanran MHT.

IDEFO mopnemnap 6unan Gupra pesiMOH MabiyMOTIap TySHIMACHHHHT
IDEF1x Mogen Ba CAMpga MabnymMoTnapHu H3Nalll TH3UMIIADH Y4YYH
HHCTPYMEHTANI AACTYPHi MOAYJ APATHIIIH.
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Typmarn Go6 «Hopasman axGopoT MyXHIJAPHEAR MALIYMOTASpHE
Hijam BAa KaliTa RIUIAIG MOJE/UIADH, YCY/UIAPH BAa AHCTYPRE Moy nEH
ApaTam» ne6 Homnanran 6ynub, HopaBaH TyMnamiiap HA3apHACH Ba
JMHTBHCTHK ¥3arapypun monesminan doipanannt, MHTha HopasmaH cyposnapHu
KaiiTa MIUIall yCYJIMHH KyHHOarn4a aHuKIaimMna:

1) - IHHTBUCTHK ¥3rapyBuMHM aHHKIAHMH3;

2) T(B)-NMHIBHCTHK YarapyBuMra MOC HOpaBIDaH TepMiiap TYIUIAMHHM
aHMKIAMK3;

3) X -Hopasmtan Tepmymp TyITAMM  yuyH KuiMAaTAap  TYIUIAMHMHH
aHMKJIaiMHs;

4) G(B)—vanmHKuii Ba MOTH(HKATOpP aMalUlapy OPKAIH TabpuUdaHaguraH
SHT'H HOPABILIAH TepMIap TYTUIAMHHH aHHKJIaHMH3;

S)pty - X TynnaMHMHT TerHmUTMK ¢yHKIMACHHN aHHKaiMuU3.

TTapameTpux Ternmmamix ¢ysKipsinapHy noiMxanamaa My -X TYIAMHHHT
f -MTUHIrBHCTHK Y3rapysumnapra Moc OOBEKTHHHT XOC XYCYCHATHHH TervILTHIHK
dbyHruMacHHM napaMeTpnn nofiuxananrtdpHm yCyid MHTHHHI HMKOHHATHHH
HMHTEIUIEKTY JUTAITHPHMITHMHT MyXHM 3JIEMEHTH XHCOOMaHamy. fy— TerHIUIHIMK
thynxumacura 4 Ta napameTp Ba KyHHIars TabKHUONAapHH KHPHTAMH3! '

S-mavikud. a, b, ¢, d napamerpnap X - KuiiMaTiap TYINIaMHRXaH ONHMHIaH
6ynca, MUy(a.b,c,d) ¢ynxums X - xuiiMaTiap TYIVIAMMHMHT TerHULTUMK
yHxuMACH 6 nagm.

6-mavkud. My(a,b,c,d) Tervmwmmmk ¢ymxmscugarn a, b, ¢, d
napaMeTpnap ¥3apo KaTeMit YcHm TapTHOWna TapTu6nanran 6yywmmm mapt. SaHu

a<b éxn b<c &n c<d maprnapunan 61pu Xap ROHM GaKapUIHIIH JIOIHM.

Tlapametpnyu  TermmuiwHK  (ryHKLMACHHMHT TapaMeTprapuHu y3apo
Mysocabatnapy wmoc maptnapun MyxuM 6ymu6, ¥sapo MyHocabariaapmam
TeruuuTHHK JyHKUMSCHHHHT Gapua X0JUIapHHH 1-Kansanna KesrTHpamMms.

1-magsan.
IlapameTpsia TeramIANAK ¢yHKIHECHHRAT HAPAMETPJIAPHAAH §3apo
MyHnocabarnaps,
T.p. ITapameTpnapHuHr {3apo T.p. IlapameTpnapHuHT ¥3apo
MyHocabaTnaph ‘MyHocabaTnapu

min(X)=b=c<d 2 a=b=c<d

3. a<b=c<d 4 a=b<c=d

5. a<b=c=d 6. a<b=c=max(X)

7-mavkud. T(f)- JMHIBHCTHK Y3rapyBWMJIADHMHT MOC HOPaBIIaH TEpPMJIap
TYTUIAMHHHMHT Xap GHp TepMH y9yH TerHOUTWINK $yHKLUMSIAPHUHT NapaMepTiapy
kamuza 6utTa dapKiu napaMeTp GwinaH anoXwaa KMPUTHWIMINH IapT.

HAMnapuna MabiyMOTIApHH MHTEUIEKTyaJ Hjlall Ba KaiTa HIUIAmpaa
HOpaBmIaH TYIIAMHMHI JIHHTBHCTHK Y3rapyBuMjiapra MoOC  TeTrHIIMIMK
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Q)ymmsmapm YHyH cunGnapHH TaHnamAaH GOANANAHAIN Kepakry 2—Kansan

., 2COCHNA TRBCHA KWIMHAZH.
2-magsan.
Tersmnmnex dynxnaanapaaEr cangAAN Tas am.
Ternmmmux Bapuautnap )
T.p | dyHKIMsANapH CoHH JInHrBrCcTHK ¥3rapysumnap
4 cuHdH
s «TAXMMHAH TeHr», «Jpraua», «OpaNHKy,
1 YOG 2T1a «roiinamran», «yxmamy, kKabu xapakrepnaru
7l (4 T cund) :
HOpPABILAH TEPMAp
4. Z-tacenpma (KHIMAT 4erapacH», «TaanyKmumHK», kabu
2 (Z cum) 31a XapaKTepoarM  HOpaBllaH  TEpPMJIADHHHT
(KHYHK, raqa» MasMyHHIarn TepMiap
S-Tacempnu «KMAMAT», «KOPAJMK KaTTanuK», «cHdat», kabn
3 (S cuncb) 31a XapakTepard HOpABINAH TEPMJIAPHMHT «(IaH,
KaTTa» MAa3MYHHATH TepMiiap
6up Oupura Teckapy (KyT-xaM, audHK-IUHPHH,
4 a—racslgum 1Ta OK-KOpa, AHMH-YCKH, OOnHii-Mypakkab, KniuH-
(o cumd). OCOH) XapaKTepAarH HOpPABIIaH TepMJIap
5 Il-racshpisi 412 KMCMaH HO3HHKJIMK acochga TepMra aKHH
(1 cynd). XapakTepAard HoOpaBIiaH TepMAaap

Kopnopatite ax6opoT Kyry6xoHa tHaumnaprmmnr HAMpa maniayMoTaapun
. HHTENJIeKTyasél H3Jlalfa acocHii MyaMMo Oy CeMaHTHK sSOpOHM SpaTHII Ba
6owxapumaup. HAMaa MabiyMOTNapHH MHTEUIeKTyan Hanall Ba KafiTa Huumam
" ydyH CeMaHTHK AApOra Tabpud KeNTHpamHs:
‘Ceaanmuk a0po — HOPMAUIALUTUPHATAH CYPOBNAp Ba NEKTPOH pecypcra
Ma3MyH Ba MOXHATAH RoN3ap0, Moc neb xucobnaHraH Mmyrocabatnap TYTUIaMH.
Tampudra acocnanrasn xonga HAMpa  manayMoTnapuu — H3naw
THU3MMJIADHHHHT CEMaHTHK AOPOCHHHM SPATHINHHHT 3 Ta yCyJM HOLial YTHKHADH.
- Bynap:
- -H3znam Ba KaifTa HIUlam HaTHXACHOA ABTOMATHK Tap3Aa CeMaHTHK SAAPOHH
SpaTHILL.

- OnexTpoH pecypciiapra Gepwirad xasonajap, LUMTSTaCHHH KaiiTa ML
OPKAJIH CEMAHTHK AAPOHH APATHILL.

-OkcnepT rypyxiapH €paamMHaa CEeMaHTHK AOPOHM spaTHm. By ycyn 2
BapHAHTAA aMaJITa OITMPUIALH.

a) OxcnepT TOMOHHARH 3JIEKTPOH Pecypcra MOC CYPOBJIapHH APATHLI OPKAJH
CEeMaHTHK AAPO APATHII.

b) JkcrepT TOMOHMOAH MaBXyn CeMaHTHK AAPOHM KaiTa vumutam, 3apyp
‘XO/Ulapaa CYpoB’ Ba 3/IEKTPOH pecypcliapHHHr MyHOcabaTHHM Gexop Kamiw,
¥3rapTHpRw, ApaTMIN OPKASIH CEMAHTHK SAPOHH APATHIL,

CeMaHTHK AAPOHM APATHINHHMEHT 3 Ta YCYJMHMHT ATOPHTMH Ba CEMaHTHK
AAPO HA3OPATIMCHHHMHI HKPOCUra aCOCNAHraH CEMaHTHK PO MOMENM MIUIab
MUKHITaH.
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CemaHTHK Aapo MOAenaAa AON3apOiMKHM aHMKNIAW Y4YH CEMaHTHK AApoAa
3 Ta XyCycHAT KMDHTHITaH. l-XycycHaT, CYpOB Ba 3/IEKTPOH PECYpPC CEMaHTHK
anokara ara 6ynca 1, axc xonma 0 uu kabyn xunagu, 2-xycycust, N — xamu
aNoKaNap CoHH, 3-XyCyCHST, /In — MyPOXaaT KWIHHraH MyHocabatnap coHH.

HAMpa MabiyMOTHapHy HHTEUIEKTYal. W3Naml Ba KaiTa Hmjam yuyH
HOpaBIiaH HM3NaIl MOAENHM Ba KOoHpanapH, Owmimnap OasacH, Ommnvnap
OasacHMHMHT ApOCHHM MHLIA0 YMKMILAA KOMAAHHHT IHAPTHHH MAK/INAHTHPHIN
y4yH ¢ HOpaBIIaH CYPOBHM KyiiupgarHua §* HOpasmiaH CYpoBiap TyIuamHra
akcnaHTHpamus (6).

fa-q ={q;,§;,-.-,q:} (6)

OyHna q; - q, TEpMHH BA g,, HOPABIIAH TepM Xy TIHIHAAH HOopaT Ba yHH
(q,," Iq‘,‘)xaﬁu Gemrunaivm, i=1..n, n<2- !q‘;l, I‘Iu.l‘ q,, HOpaRIIAH TepMiap
COHH.

«BA» maHTHKMI amanu 8a (6)HHHI ¢, TEPMHH Xy()TIHTH y4YYH KOMOAHHHT
IMapTHHY Ky HMarmua éand osamms;

(9 =9) BA(q;, =d) BA(q;, =1") BA(a, = 4, , (41,)) @)

Byuna (‘I; =q)- & -9 CYPOBMHMHI TEPMMHJIADHJIaH TAIOKHI TONTaH
TepMUHIAP Xy QPTIUIH EKH Ky PTIIMIH IMAC/IHIH, (q.', =d) - d anexTpoH pecypc

Ba g, TEPMHMHT cemawTuk MyHocabarw, (g, =!) - g, HOpaBmaH TepM
MawpaymoTiap GasacHnaru 7* HopasmaH TepMIap TYIUIaMHZA MaBIKy[ EKH MaBXy R
3IMACJIMIH, (0=#x(9:2)) - (Q;l =d) puHr @ BasHHHHHT ¢, HOpABII&H TepM
TEeTHOUTWIHMK  JYHKUMACMHMHr KHIIMAaT/IapHra TErMIUDUDATH Ba  TeTHLUUH
IMACNHIH. .

(7) mapT OpKaAMM MaLIYMOTNADHM H3NAM THSUMIADAA MEBIYMOT/IAPHH
VHTEJUIEKTyan u3Nampa HopasmaH KOMAanapHn MaMnaHH yCynm acoCHAa HX9aM
KypuHMmpa Kyiuaarada €36 onamMus:

n

U((e =9) BA(g, =) BA (g}, =) BA(a, = ., @) > R 8)

i=l

(8) mopasman koupa acocuparu OGwimmnap Gasacupard D 3neKTpoH
pecypcnap TymnaMH yuyH €386 osicak, HopaBmaH KOMAANAP TH3HMHIa 3ra
6ynamus. D={d.,dz,--.,d,,,}, m-MabiaymoTiap 6azacHaari 3JIEKTPOH pecypciap
COHH.
(8) nopaBmaH KoMma acocHpard Gwmvnap 6asacuHM JOMMMIE 3KCHEpT
My TaxaccHcenap TOMOHMIAH PHBOXJIAHTHDWING, AHrMIaAN0 TYPYBUH TerANUTMIIHK
GyHKUHMANADHHAHT MOC NapaMeTPNapy, MOC HOPABIIAH TepM, MOC MOAU(HKATODH
Ba xXmcoGnam ycymu ydyyH Owmmnap 06asacHHMHT SAPOCH TYIIYHYACHHH
KHpHTaMu3. BwmMiap 6asacHHMHT SAPOCHHH DHBOAJIAHTHPHIN ANMOPHTMH,
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3-pacm. Banamnap 6azacaaanr sapocaan IDEF1x mozenn.

HAMpa cyposra moc aneKkTpoH pecypcnap TYmaMHMHH XOCHJI KWIHMLI yUyH
HOpaBIIaH CYPOBNapHH KaiiTa MILAL, CEMAHTHK sIpOHM, GWIHMAnap 6asacHHUHr
A1pocHra acocnaHraH Gumimnap 6asacunu spatim 3 Ta 6up-6upn Gunan Gornmk
6ynran uHCTpyMenTan BocHTanap ToM(acHHMHT. (yHKUMOHAN Ty3WIMacH Ba
dysxumonan MMKOHHATIIAPH TaCBHPIZHIaH IDEFC mopesiapy nmnab unkuwiny.
Ynap:

1-mougba. HopasmaH cypoBnapHu x,ama MiLTaW OPKATH HOPaBIIAH TepM Ba
YHUHT MOAHMDHKATOPHHI AHHKIAL JACTYPHIT MOZYJTH.
2-mougha. Hopasman cyposra acocnaHraH XONAa MabiyMOTIApHH
HUHTEJUIEKTY A/l H3JIalll YYyH CeMaHTHK AHPOHM APAaTHII AaCTYPUi MORyJIH.
3-mougha. Bunumsiap 6azacHHUHT AOPOCHHH APATUIH OPKAIM MAbJIYMOTIapHH
MHTEJUTEKTY a1 H3NamAa 6umiMnap 6a3aCHHMHT HMKOHMATHIAH (ofNaANAHHIIHHHT
OacTypHit MONy M.

Myuunraex, HopaBwian ax6opor Myxutmaa MHTHuHT pensupon
Manjymotaap Tyswimack Ba IDEF1x monenm Miinab yuxungH.

HAMpna 1okoprars ceMaHTHK aapo, Gmmsmnap 6asace Ba sigpocu, IDEFO sa
IDEF1x Mopemmapn acOCHOA ManjyMOT/IaDHM MHTEJ/UIEKTY&l Mnam Ba KaiiTa
HIam y4yH uHTerpauiamrad MU THuHr gacTypHii MOITYJIM APATHIIIN.

Hucceprawpaminr «Kopnoparue TapMoKAa ManjJyMOTIApHH H3JANI BA
KafiTa HUIAID AACTYPHH TALMHHOTAHH SPATHII Ba XOPHii Kuamm» ned
HomnanraH Gemmnuu Go6u FSV Texmonmormscm Ba apxuTeKTypac, TapKubuii
monymwiapy, IDEFO Ba IDEF1x mopmenmapuun mmnab uukyinra Garuiianras
6y:mb, xopnopats ax6opoT KyTyGXoHa TH3MMINADHAA M3NANI MOKYJLIAPHHHHT
camapany HIniamM yuyH GHp HeuTa Gasasuii Gockuunap 6YNHIIN n03uM.

Kyn samxamim kopnopatus tapMoxHuur MHTha Manam Mozy/napMHHHE
3 1a Gasaswmii Gockuiapusy 6Y s etapnugup. Vnap:
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1. (F).- cYpOBHH TaKkauUM 3THI YCYJIH, SbHH TH3HM tbmmananymncmum ax-
GopoT 3xmuéxuapusn udonanatiHUHE WaK/UIAM THPHIT yoynm. ¢ e

2.(S) - amexTpoH pecypcHMHr cypoBra MyBOGHKIHK tbynmmxcu,- "ThHH
CYPOBHMHI Ba TOIMUIN'aH 3JIEKTPOH PECYPHHHT MyBOGHIHTH napa»xacn

-3 (V) — 3n1eKTPOH pecypCiiapHH TaKAWUM KMJIHIN YCYJIH.

By yua 6ockuaan 6upnawtnpn6, MUKH mMonennapu, ycysuapu Ba Aactypuii
monysuiapu yuyd FSV réxnonoruscu (FSV rnargopmacu, FSV Framework) Aeb
HOMJIAMMHS,

FSV mexnoaozusacu — Gy xOpropaTHB TapMOKAapHHHT axGopoT MyXumuaa
MHKW wmopennapH, ycynanapH Ba aIrOpHTMJIADMHM  MHTerpaiis  Ba
MomrduKalHANOBTH, CEpPBep HIOBANH  MIDKO3-CEPBEP  aXTHTEKTYpacura
acoc/iaHraH MHCTPyMEHTaN JacTypHii iardopma.

MasnyMOTnapHH WAl TH3HMJIADHOA H3NAml HHOEKCH Y4YyH Takiudg
kunuHaétraH FSV  TexHOnOruscuHuHr apXHTEKTYpacH mrmamqa HIab
YHKWIIH.

| Ul — pofinananysausmnr imrepdelicn |

F — CYpOGHD MaRTIE TR (o o V - MaxSanapan TS IFUMEIDT Mazen
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-+ KOPTIOPATHER . TADMOKNIADAA CYPOBNApHHM KaifTa Mmnam HHCTpYMeHTAN
RacTypuii MORYIMHMHT (yHKUMOHAn Tysunmacu sa IDEF MORENapHu HNab
YMKMIIZIa CYPOBJNAPHH KaiTa uimnaw 2 Gockuura QXPATHAIH.

1- GockHana CYpoBra Mminor Geprmy ycynnapu acocMua Tabumit THnna
Tyswiran cyposnap, Ul (User interface) YCyJuiap acocuaa CyHbMit spatunanuran
cyposiap ApaTUiIagH. .

2- BOCKMYAA PEKYPPEHT KeTMma-KeTMKa 6ym6, Kymmmua pa époamun
TEPMHHIADAAH TO3ajall, CYPOB TYPHMHM aHMXNAm, 30HA MalinoH, MaHTHKuit Ba
HOpaBillaH TEPMIIAPHIHT HHACKCIaPHHH APATHI OPKA/H aMANTa O MPHIAIM.

Kopnopate  TapMoxna MabLJiyMOTIIapHM H3naml Ba  TaKgHM KyJTim
MHCTPYMeHTan [acTypuii MONyMMuuHr (yHKUMOHMAN TyswimacH sa IDEF
MozesiapHHM MWIab wKkHmAa S-DPuunr cyposra MYBOGHKIIMrHHM Xyco6nau
KapaéHJapH, aHbaHaBHH M3Nalll, HOpaBIIAH Ba CTOXACTHK ax6opoT MyxuTnapuaa
Mab/lyMOTJIapHH HIIAIl TH3UMHHMHT MOAEJUIapH, ycy/anapu acocupa IDEF0
Mopeny UlNab YMKWITaH. V- Takaum xanumma 3NIEKTPOH pecypenap TymiaMHHU
Kabyn KWV, TaKAMM YCYNIHHM Tamami, unTepdeiic KYpHHIIHM ammna,
HeKIOB Ba (PHILTPNAPHU TabMHHNAwW, ofinanaHyBIHHIHT 3NEKTPOH pecypcnap
TYTIaMuard MypO)KaaT/IapHHW XucoGnaul, HazopaT KHauLl xapaéunapuun ¥3
HYHTa ONIadH.

FSV rexnonmorusicn «APMAT++» - AxGopor PECYPC MapkasnapuHHHT
aBTOMaT/Ialras TH3uMH, «Mobile-Library» - KyTy6xona pecypcnapuman mo6mn
anioKa acocHAa RACTypHi TabMUHOTH, «vLibrary» - XIX acpmarn Vpra Ocuémix
TYPKNIApHHHT €3Ma MafaHMii MEPOCTAPHHHUHT BUpPTyan kyTy6xonacu (Ko3orucTon)
Kab¥ TM3NMIIapra HHTerpalys KHIMBIaH.
~ "Takpuba cunos yuyn MARC2! ¢opmaTupa xopriopatH axGopoT KyTybxoHa
TH3HMIIZPHAR  MAbBAyMOTnapHM  anmawmmuuur  ISO2709  crammaprupan

‘(porinananum mymkuH. IlyHunr yuyn 50000 Ta Xap XMA Homparu INEKTPOH
pecypc Ba TYNIHK MaHTIapy Tarnab osmpan. TakKocnam Ba TAaXJIWI HaT¥DKanapH
yuyH «Teamuk», «Tormnran manaymomiap coum», «HonzapGmikuuur ypTa
wuiiMaTh» Kabu napamepTIap TamTab oJMHIN Ba YJIADHUHI HATIOKANApH Kyiugarn
pacmutapaa xeaTupwirat (6,7-pacmnaap).

® VTLS (AKI)

8 cALEPH» (Hcpomwt)

A “LiberMedia” (®panuns)

@ «Pycasm» (Poccus)

« «Ba6anorexn-2000» (Poccna)
T ARMAT (¥36exncron)

% HPBHC (Poccan)

% ARMAT+ (V16exncron)

e 20 10 60 80 100
6-pacM. Manaymornapun uiniam Ba Kaitra munamuaar «Teannk»
napameTpH (6§iinua HATHARATAPH.



S ARMATH (¥38cxmxcrom)

3 HPEHC (Poccms)

5 ARMAT (¥3Sexmcron)

Y aBrfamorexn-2000n (Poccus)
2 dPycram» (Pocens)

& “LiberMedia™ (Opanzams)
®«ALEPH» (Icpoxa)

® VLS (AKII)

7-pacm. ManJlyMoT/IapRE H3N1am Ba KaiiTa smnawmuer «/{onsapbmmxauar
ypra KuiiMatu» napavMerp 0yiinua paTH:RanapH.

Taxpuba  HaTIXanapuaaH  TeVIMKHMHI  IOKOPHIMIH  CHpHHUHmaH
toiinanaHyB4HIapra OPTHKYA M&LIYMOT 'ramum KHJIagH, HKKHHYHIaH axGopoTra
GynraH SXTHENUIAPUHM KOHAMDHIIH MYMKYN, NbHH MabiyMOT/ap TYTUIAMHHK
Taxyn KWIHIIHA Tana® xunaguw. Kym Bakr capduab 6ynca xam, Kepawm
MaBIyMOTIApHH na1al TOmMIN MaBJYMOT/IapHH HIIAM TH3HMJAPHHHT CaMapaiH
SKAHJMFMHH KYypcaTanM, 9yHKW, (O/AanaHyBuMra OpTHKNA MABJIYMOT/IapAaH
yexjaml BA TaXJl Kunum  oiifanaHysunnapHuHr 25%, 6Gam3mpa 50%
capdanagHTaH BaKTIAPHHK Texam HMKOHMHH Gepy.

XYJOCA

«HopasinzaH Ba cToXacTuk axGopoT MyXHTIapuaa MabJIyMOTIapDHA HIIAM B
KajiTa MUUIAIl MOAEIUIapH, yCyJ/Ulapuy MaB3ycHuar# HOKTOPJIMK JHCCEPTalusiCH
6yitvua o6 GopruraH MMHI Ba aManMil TARKHKOT MINHMHHHT acocuif Xynoca Ba
HaTIXANApY Kyliumarunapnan ubopar:

1. KopniopatiB ax60poT MyXHTJIapHZAA MABJIYMOT/IADHM HHTEJ/LIEKTYaNn Hinam
Ba KaliTa MHUTAIIHMHMT peKyppeHT MyHocabaTiM caxnam — anropHTMH
TAKOMIUTAII TUDHATAH, JaCTypHi MORy M HIwiab HHKUIITaH. Kopropatus axbopot
'MYXMTMHHHT TYPNM XyCyCHAT/IH BAd TYSWIMAIM, KaTTa XXMM pecypenapna
" ‘MaB/yMOTJIZPHH M3Jlani Ba KaiiTa MOl Macanarapuna ax6opor pecypciapHuas
doiiganaHvin  MOAeNnNapy, ycyUlapH Ba TEXHONOTMAMADPHHH DPHBEOXIAHTHPHIN
BCTMKGOJVIADHHE aHuXNa6 GepHiuna, MabIYMOT/NADHH KHPHTHLI, TaxpHpJiam Ba
CAK/AIl AINOPHTMH Ba AacTypHil MONYJNH acocki aneMeHT cHpaTHma XusMar
KWiianH.

2. Kopnioparus TApMOKA3 KMpYBYH Ba YHKYBYH XaBOJIANap RCOCHAA NEKTPOH
pecypcHMHr pacTnabku peNTHHIHEM XucoOnaml ycy/iH TaKmd KHIHHIaH.
DNeKTPOH PECYPCHHMHT PpeHTHHTHHM XucoGnam camapagopumruHH  50%ra
omuprad. Ym6y ycynnaH 3eKTpOH PECYPCliap TYIUIAMHHHHT MMNAKT GakTopH Ba
peifTuariHy xucobaam Macananapiaa ¢oiianaHuI HMKOHHHYN Gepamy.

3. ManaymoTnapHu M3nalml TH3HMIapuHH GaXonam yuyH aHMKJMK Ba
Tynanuk Me3oHnapu, capgiaHagMraH BaKTHM KaMafiTHpMII Y4yH MaHTHKMH
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CEMaHTHK W3naml ycynm wmna6 uwuMkwiraH Ba MabJIlyMOTNIapHM  H3Nain
camapanopnurutm  5%ra ownprad. Ymby ycyn Ba Me30Hnap, acocuma kyn
mﬁ‘;’mﬂ Ba sof‘?!‘,mﬂ ax6opoT pecypenapuiia MakIyMOTIapHH M3Nall Ba KaifTa

(- FYPOB Ba onmumnan amuxnanran DP TYnmamnapHHM MHzexcnam,
YTIRRHHET CEMAHTHE ajloOKANADHW ApaTUIL, MAIAL TENTMIHHU ONTHMAUIAIITAPHLI
MAcaNanapuHH TakiK KMIHILTa XH3MAT KANagH.

4. Marnymotnapru HMHTeJUteKTyaJl Majlall Ba KaiiTa MImjam ycysnmapuaa
TEMHILTMIMK (yHIGMAnapyHiHT cundapura MOC HOPABINAH TepPMIIApHM TaHMaL,
fNapaveTpnapu opachmars ¥3apo MyHocaGaTnapH, NapaMeTPHK TEerMILTHIMK

YHKUMANADHUHN IOHHXANAWI THDHIN arOPHTMIIADH Ba AACTYpHit MOXynH umnab
ukwirad.  Hopasman CYpoRNapHH xaifta WOUIAM- CAMapafoOpIHMruHu 22%ra
ouvprad. By Typnu 1y3mimanu axbopoT pecypcmaps, TH3UMJIApH y4yH OHnumiap
basachrnnr Hopasman TEpMIIapra acocjiaHraH sapo ApaTHIl HMKOHHHH Gepamgu.

5. Kopnoparue axGopoT KyTy6xOHa TH3HMJIAPMHMHr HOpasmaH ax6opoT
MyXHTHAZ MabilyMOT/aDHM M3NAlll TH3UMJIAPH YIYH CEMAHTHK SPO MOIENH Ba
CEMaHTHK AP0 apatiin Gyiinua 3 Ta ycyn, alroputMiaap Ba AACTypuil Momymm
W20 9UKANraH XaMga CYpoBra Moc MabjyMOTnap coHmHu 10%ra omuprau.
Karra xammnm axGopoT pecypcnapxma MabJIyMOT/IaDHH WUHTEJUIEKTYaJl H3Jall Ba
KaiiTa HoUlaw, MoOmMGUMKaLMIAIl Y4YYH XOC CEMaHTMK sSApO  SpaTWL,
PHEOXJIZHTHPHII Ba GOMIKAPHIN MacananapHHy TaIKHK KHIHINIA XHM3MaT KHIanH.

6. MannymoTnapuu uanamr TusuMHAa HopaBmaH Gunumnap Gaszacu Ba
KOMAATApHHHM MIAA0 YMKHII MEXaHH3MHM, ANTOPHTMH Ba QACTypPHil MOOQyNH HuLab
YUKWITaH XamAaa Owmmnap Gazacummer sagpocu ydyH IDEFIx moperm
noiuxanawmtupunrad.  Hopasmawk  Gwmmnap GasacH  Ba  KoMganapu
MabIyMOTIADHH HHTEJUIEXTy )l H3Nall Ba KaiTa Hnuialll caMapanopsitribn 20%ra
OLIHPHIN HMKOHHHH Gepanu. .

7. KopnopatHB axGopoT KyTyGXOHa TM3MMIIapHAa MabiyMOTIapHH H3all
TH3UMIAPUHUHT AacTypuit momyanapu yuyH IDEFO sa IDEFIx mopenn wmmnna6
HUMKIITaH. MaTHIapHM Taxjiwn KMAHIL, KaiTa MOUIall HHCTPYMEHTan RacTypuit
Mony/MHMHT  (yHkuMOHAN MMKOHMATHHH JiolimxanamTupum sa IDEF
MOMACJUIBDHHM HULTA0 YHMKHII Macasialapuaa, HHACKCIATHPHIL, CHKHIL, TeXHHK
BOCHTANIADHH TAHJIAIUTa OMA TAOKMKOTJIapHH aMaiira OLIMPHINTa XH3MaT KWiagH.

. 8. Kopniopatis axtopoT kyTy6xoHa TH3MMIApHIA MBIy MOTIAPHH H3NAM BA
KaiiTa MOUIAII YYyH MabiyMOT/IapHK H3Naul TH3MMHHH SPAaTyBuUM HacTypHil
TabMuHOT - FSV Texmonormscw, apxmrextypacu spatwiugn. Taxpuba cuxos
HaTixanmapu FSV  TexHonormsacu skopmii KWIMHITAaH Kopriopatus axGopoT
KyTy6xoHa THanvu APMAT-H 6¥itmaa « Tomwiran ManayMotiap coum» - 7%,
«Jon3apOnuiHuHT YpTa Kuiatn» - 10 %, «Hanam» - 5% ra omMpHm HMKOHHHH
Gepann.
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HAYYHBIN COBET DSc.27.06.2017.T.07.01 110 OPRCYXIEHHIO
VUEHLIX CTENEHEHN I'PH TAIKEHTCKOM YHABEPCHUTETE
NHOOPMAIMOHHBIX TEXHOJIOIHH

TAMIKEHTCKHHA YHUBEPCATET HHGOPMALMOHHBIX
TEXHOJIOFM#

MYMMHHOB BAXO/IHP BEOJITAEBAY

MOJAEJH, METO/BI IONCKA H OBPABOTKH JAHHBIX B
HEYETKHX M CTOXACTRYECKHX HHOOPMAIHOHHBIX CPEJIAX

05.01.04 —MaTemMaTIeckoe H DporpaMmMuoce ofecriedenie BRITNCIATE/ILHLIX MRIIHH, -
KOMIVIEXCOB 11 EUMILIOTEPHLIX cereil.

ABTOPE®EPAT JOKTOPCKOMH (DSc)
MCCEPTAIMHM ITO TEXHIIECKHM HAYKAM

Tamxent — 2017



Tena goxToperofs (DSc) FHccepTaLni MO TEXHAYECKNM HAYKAM 12perncTPIpoRaita

8 Boicmeit arrecrammonmeii xopuccymi npu KaGinere Mimperpos  Pecny@murci
Vibexneran 3a Na B2017.2.DSc/T75

Huccepramms sumonseka B TamxedTCKkOM YHHBEPCHTETE WAQOPMAEOHBLIX TEXHOIOTHIH.

Artopedepar AuccepTanEH Ha 1pex 3eIKeX  (y3Gexckull, pycckui, asrnitcrmid
(peatore)), pasMeinien Ha BeG-CTpaHHIE Hay9HOTO coBeTa (Www. tujt.uz) A B MHgopManmonHo-
obpazoBarensHeM noprasie «Ziyonet» (wwiw.ziyonet.uz).

Hayaunii koncyanrauT: Pasmaryanaes Mapar AmmoBns
JO¥TOp TEXHHYECKAX Hayk, mpodeccop
O¢HuRAILHLIE OINOHEHTLY Bewsryparoe Tymknn ®aitiesi
JIOKTOP TEXHUYECKHX Hayk, HpoQieccop, akaneMHK
Typcyros Baxmmap Myxameprarosnd
JOKTOp TEXHHYECKHX Hayk, upodeccop

Batomypaaos Ozon XKypaesim
JOKTOp TEXAHYECKAN Hayk

Begymag opronusamns: Honmonwinandi yaupepcnretr Yibexncrana

3anmHTa AHCCEPTAUME COCTOMTCH «gj_'»lg%é 2017 r. 8 /2% uacos ma saceaama
Hayusoro copera DSc27.06.2017.T07.01 npu TamfEeHTcEoM YHHBEPCHTETe HHQODPMALHMOHKLI
Texzonortdt (Agpec: 100202, r. TamkerT, yn. Asspa Temypa, 108. Ten.: (99871) 238-6443; ¢axc:
(99871) 238-65-52; e-mail: tuit@tuit.uz).

C Mcceprelpieli MOKHO OTHAKOMHTSCS B VH(opMRrmoHHo-pecyPCHOM uentpe Taumerrckoro
YHUBepcHTeTa MHGOPMALHOHEBIX TEXHONOTHA (PerHCTPallMOHHbI % 2527 ). Anpec: 100202, T.
TanmesT, yn. Asatpa Tesvpa, 108. Ten.: (99871) 238-65-44.

MWMCP&\TMCCGPE?M pazocnaH «_{i»/{d/ 4 2017 rona.
(npoToxon peectpa Ne A ot « 34 _ PEN. 017 romm).

P.X.Xampamon
ITpencenaTens HAYHHOrO COBET M0 TIPHCYKICHIIO
YUCHAIX CTeRexedt, A.T.H., npodeccop

&.M.Hypannen
Vueusd! ceKpeTaph HOYYROTO COBETU IO
NPHCYRACHHIO YHEHLIX CTelleHek, AT H.

X.H.3aionpamton
TlpencemaTens HayHHOTO CEMMHapa NP HAVUHOM COBETE
110 PUCYXEHHIO YHCHRIX cTeneHeil, A.T.H., npodeccep



BBE)IElmE (AnBoTauus AnccepTanuy AoxTOPa Hayk (D))

AxTyanbHocTs B BOCTPE0OBARNHOCTL Temm auccepranms. B mupe s
yHoBneTBOpeHHMs noTpeOHOCTeH HaceneHHs B IJNMEKTPOHHEIX  pecypcax,
mHpOpMalMH  OrpoMHOe  BHMMAHHE  yZAeniercd  CO3NAHHIO  CHCTeM
HHTE/IEKTyaNbHOr0 MOMCKA NAHHEIX B KOPHNOPATHBHBIX CETAX WHGOMALMOHHO-
PECYPCHBIX LeHTpoB. TeXHOJNOTHH MCTOJb30BaHHA HHGOPMALMOHHLIX PECypCoB,
YHCJIO KOTOPHIX YBEJIMMHBRCTCA C KAENBLIM OHEM, SBJIAIOTCS OAHHM H3 BROXKHBIX
BOMPOCOB CerofHswpero AHs. B oroif cea3m, B ToM uMcne ocofoe BHHMMaHMe
yaenaeTcs COoBepmeHCTBOBAHHIO TexHonoruit norcka H o6paboTxm nammx Ha
OCHOBE CeMaHTH4eCKMX H HeueTKMX TWpaBHA B xopnopa'mnnwc ceTax,
npoexTMpoBaHMsi Gajbl AAHHBIX H JiorHueckmx 3hanui. B aroit o6nactw,
B 3apybexwsix cipasax, B ToM uucne B CIIIA, I'epmannn, SInounn, Kurae,
Ascrpur, ®panupm, I'peumm, - Poccud, BaxHOEe 3HAYEHHE HMeeT CO3AaHMe
MaTeMaTHYeCKOro M NporpaMMHOro obecnedeHHs CHCTEM HHTeJUIEKTYILHOTO
MOKCKA AAHHBIX /I8 HCTIONMb30BaHHA MHGOPMAIHOHHLIX PECYPCOB.

B mupe BeayTcs HAYIHO-MCCIIEIOBATENLCKHE PafoThi, HanpaBjicHHLIE Ha
co3haHMe CHCTEM TOMCKA [AHHBIX, fPOEKTHPOBaHHA Oaskl JaHHBIX M
CEMaHMTHYECKHX 3HaHH, CO3NaHMsA, COBEPINEHCTBOBAHHA NPOTPaMMHEIX MOMNYNeH
H anropUTMOB HHTEJVIEKTYANbHOTO AHANH33, IIOMCKA, XPAHEHMd IaHHBIX
B KODPINOPAaTMBHEIX CETAX. B 3TOM CBA3H, BOKHLIM 3afavaM SBJIASTCH BONPOCHI
[IPOEKTHPOBaHMsA, paspaboTku mogenel, MeTomoB noHcka » obpaboTicn’ RaHHBLX,
CO30aHMsA TNpPOrpaMMHOTO ofecreueHna no (GOPMHPOBAHWIO CHCTEM MOHCKA
HaHHEIX B HEYETKHX M  CTOXACTHYECKHMX HHGODMALMOHHRIX  Cpefax
KOPTNOpPaTHBHBIX CeTeil.

C npuobperenneM He3aBUCHMOCTH pecnyGumkn ocofoe BHHMAHHE YAEIISETCH
BonpocaM ¢opmupoBaHua 6askl JaHHBIX HMH(POPMALHOHHO-PECYPCHBIX LEHTPOB
(PL), Ha co3mawMi0 KOPHOPATHBHBIX CHCTEM HHGOPMAUHOHHLIX OHOnHOTEX,
HALMOHAJILHOTO KOHTEHTA B NOBLIIIEHHH YPOBHA MH(popMaTH3anuH obuiecTna Ha
OCHOBE CHCTEM HHTEJUIeKTyansHOTO YNpaBIeHHd anmapaTHO-ITPOrPpaMMHEIMH
cpencTBaMi, HMHGOPMALMOHHLIMM TEXHOJIOTHAMH. B 3TOM HanpaBneHuH, B TOM
yucile HanaxeHa paspabotka 6a3 JAMHLIX M NPOTPAMMHEIX KOMIIIEKCOB
JNIOTHYECKOrOo TOMCKAa B CHCTEMaX noHucka JaHHeIX. Bmecte ¢ Tem, Tpebyercs
paspaGotka Texmonoruii ofpaGoTku  3anpocoB, cdopmMMpOBAHHBIX  Ha
HALMOHANLHOM A3bIKe, COBEPLIEHCTBOBAHHA IIPOLIECCOB HHTEIUIEKTYAILHOIO
TMOMCKA M mpefcTamiennd naxHMnix. B Crpatervm pelicteuii mo pamsRelimemy
pasuTHio Pecny6mmxm Vibexmcran B 2017-2021 rr. onpenenens1 3amagu
Nno «... Pa3sBUTHIO HALMOHAJLHOTO KOHTEHTA, COBEPMICHCTBOBAHME MEXAHM3MOB
CO3MAHMA H NMPOMAraHgbl COBPEeMEHHBIX 06PasoBaTe/bHEIX, Hay YHO-POCBE THTEIb-
CcKkMX  HHGOPMALBOHHLIX  pecypcoB, - MYJNbTHMEOMIHBIX MNPOAYKTOB  Ha
TOCYAAaPCTBEHHOM A3LIKE, COOTBETCTBYIOIHX 3ANPOCAM MOJIOLEXKH, ... BHEKPEHHIO
HHGOPMALMOHHO-KOMMYHHKALHOHHBIX TEXHOJOIHH. .. »!. OcymecTBeHHe KaHHOM

! Vi NMposngenma Pecnybrmuxs ViGexetan of 7 despann 2017 r. Ne VI1-4947 «O Crpaverun geforsail mo
nansaefinumy passamino PecomyGnuin VibexacTaty,
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3ajam, B ToM uyncne  (OPMHPOBaHME  3NEKTPOHHBIX  peCypeoE,
COBEPIICHCTBOBAHME CHCTEM HHTENINEKTyanbHOTO IOMCKAa JAHHBIX, pa3paboTka
Ga3kl CeMaHTMYeCKMX HAHHLIX M 3HAHMH B KOPNOPATHBHBIX HMH(OPMALMOHHO-
GHOMHOTewHbIX CHCTEMAX, TRIASTCS OMHMM H3 BOXHEHIINX BOTIPOCOR.

_ Hammoe nMccepTaLMOHHOE HCCIEROBAHNE B ONPENSAEHHON CTENEHH CIIYMHT
BBLITNIOJIHEHUIO 3azad, MpeRyCcMOTPeHHsX B 3akoHax Pecnybnmxn VibGekucran «O
NPpHHIMNAX 1 rapaHTHaX csoGonel nadiopmauum» (2002), «O6 undopmarpoHHo-
GubnuoTeunolt pnestempHocTM» (2011), Vxazax [Idpesunmenta PecryGmukH
VaGewncran Ne VII-4947 ot 7 derpans 2017 roma «O CrpaTernu heicTsmii o
AanbHeimeMy paseuriio Pecrry6ymku Vibexucrann, Ne VII-5099 ot 30 wions
2017 roma «O mepax no kOPeHHOMY YIJySIIEHHIO YCIOBMIA JUIS Pa3BHTHS OTpacms
HHOOPMALMOHHBIX TEXHOJOrHiI B Pecriy6nuke», Ilocranomnenwsix Kabumera
MunncTpos Pecny6nuxu Va6exucran Nel98 ot 5 mions 2011 roga «O cosnanim
(oHAA MOMHOTEKCTHRIX 2MEKTPOHHBIX HHPOPMALMOHHO-GHOMHOTEUHBIX pecypcos
B uHGopMalMOHHO-6HONMOTE HLIX 1 HH(OPMALMOHHO-DECYPCHBIX LIEHTPaX I
Gubnuorexax», Ne625 or 14 aerycta 2017 roma «O Mepax mo AanuHeiimemy
PA3BHTHIO HALMOHATLHOIO KOHTEHTZ BO BCeMHpHO#H vHdoOpMaIHOHHON ceTH
HurepHet», a Taloxe APYFHX HOPMATHBHO-NPABOBLIX JOKYMEHTAX, NPHMATHIX
B [JAHHOI1 cdepsl.

CooTBercTBHE MCCIEAOBAHAZ € NPHOPATETHHIMH HANPABJCHIAMI
DAIBHTHR HAYKH H TeXRoAOrEH pecnybnauxu. [laHHOe HCC/ICROBaHUE
BBIIOJIHEHO B COOTBETCTBHMH € MPHOPHTETHBIM HAMPABICHHAM Pa3BHTHA HAYKH H
Texnonorun IV -  «Hudopmamisammsn u pasButMe  MH(OpMalmoHHO-
KOMMYHHKAIMOHHbIX TEXHOJIOTHI.

OG30op 3apyGemubix Hayaublx HCC/IeAoBaHHil Mo Teme amccepraunn’.
IMupoxomacmtabHele HAY4HBIE WCCACROBAHME, HaNpaBlieHHE HA CO3AAHMIO
nporpaMMHOro ofecneueHus, MPOSKTHPOBAHMIO 6a3 NAHHLIX H 3HAHMI Ha OCHOBE
Mozeneii, METONOB NOMCKA H 0OpPaboTKH JAHHBIX B HEUETKIX M CTOXACTHYESCKHX
MHPOPMALIMOHHLIX CpeAax OCYIECTRIAIOTCA B BeNyUIHX HAYy4YHBIX LEHTPaxX M
BEICIUMX 00pa30oBaTenmBHBIX VuUpEeXOeHHAX Mupa, B ToMm uucne: Center of
Excellence in Space Data and Information Sciences (CIIIA), European Research
Consortium of Informatics and Mathematics (Ficnianun), Fern Universities Hagen
(Tepmanna), Frederick University (Kump), Graz University of Technology
(Aectpus), Gulf University for Science & Technology (Kygeiir), Institute for
Computer Science and Control (Benrpus), National Institute of Informatics
(Anorms), National Technical University of Athens (I'pewms), University of Novi
Sad (Cep6us), University of Science and Technology of China (Kuraii), MUHcTHTY T
BEIYHCIHTENILHBIX  TexHONorwit  (Poccus), TamxkeHTckoM — yHMBepcHTeTe
mnbopmaLMoHHbIX TexHosorut (V36exmncran).

B pesynsTarte Mcc/leOBaHHil, NPOBEACGHHEIX B MHPE M0 COBEPLIEHCTBOBAHHIO
CMCTEM MOHCKA JaHHBIX, CO3AAHHA MOJEJICH, METONOB IOHCKA ¥ 00pPaBOTKY JAHHBIX,

1060p 3apyGCRAHLIX HayWERIX UCCHACZOBaHNA WO TeMe [NCCEPTAUND  OCYMCCTBACH HE  OCROBE
hitp://search.ebscohost.com, hitp:/link.springer.com, https/databases.libraryjhu.edu, Thomson Reuters, EBSCO
information services, ProQuest, Nature, Oxford University Press, Cambridge University Press, elFL n apyrax
ACTOMBHKO.
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TIQJIYYEeH PAA HAYYHBIX PE3YJIbTATOB, B TOM THCIIE CO3NAHE] ANMOPHTME! PEOJIONEHHA
ABIKOBLIX GBpLEPOB MPH MOMCKE TEKCTOB B BEG-NMPHIOKEHMAX, OCHOBAHHBIX HA
TepMHHAX (Nlatmdail Umvetsi’ty of Distance’ Education;- Hcniauns); paspaGotannt
METOxNBI noucxa MyTeM aHaNH3a 'OCHOBHEIX anieMeHToB 1 XML -knaccudmxarmm,
METOZLI TEKCTOBOrO MOMCKA, @BTOMAaTHYECKOrO0 aHAIH3a B, . COBPEMEHHBIX
6ubmrorexax (New Jersey Institute of Technology: University Heights, North
Carolina State University Library, AKII); to3naHsl MOAENM CIMAHMA AAHHBIX
€ CnonL30RaHKeM arperaTHsix oneparopos (University of Pierre and Marie Curie,
®panuns);, paspaboranst cuctemsi © Snagekc - (nayunsii - uewrp . CompTek
Intemnational, Poccust), Google (Stanford University, CITIA)..u, npumpmer SEO
(nayansii uentp Google Inc., CIITA) ana noKcka JaHHRIX B Be6-koHTeHTAX.

B Mupe No CO3naHMIO EKTPOHHEIX PECYPCOB, MOASIBPOBAHMIO NPOLIECCOB
M CO3[aHus BhICOKOIGEKTUBHBIX CHETEM YIPaBNEHUA AJA U3ydeHHS BOMPOCOB
HHTEJUIEKTYaIbHOTO roucka ¥ o6pabGOTKH maHHBIX, NO paAgy NPHOPHTETHHIX
HampaBiieHHii  NPOBOAATCH * MCCHENOBAHHE, B TOM  4HCIe  CO3RAHHE
HHTEJUIEKTYQIbHBIX TNPOTPAMMHRIX MOAYNeH HA OCHOBE TEOPHH HEYSTKHX
MHOXECTR B pewieHuy mpobnem B cdepax urdopmaTiiy u 6ubnroTexn, coznaHue
METOHOB aHANM3a, MOMCKA H XPAHEHMA JAHHLIX, OCHOBAaHHEIX HAa MOAEISIX H
Metonax Data mining » Text mining, Big Data, paipaSotka mertonos
aNTOPHTMOB HHTETPALYH CHCTEM HOMCKA RAHHBIX, CO3AAHHE ANTOPHTMOR, METOMOB
00pafoTKH M MOMCKA MOJHBIX TEKCTOB, CO3OaHHE 6a3 COBOKYMMBIX AAHHBIX
KOPMOPaTHBHBIX HH(OPMALMOHHO-OHONNOTEYHBIX CHCTEM, CO3AaHHE METONOB H
anropuTMoB 06pafoTKH 3ANpOCOB HA HCKYCCTBEHHMX M €CTECTBEHHBIX S3IBIKAX,
cosnanre ©a3pl 3HaMUIl, ceMaHTHYeCckoro sapa Ha ocrose npuriumos SMART a
SEO, paspaGotka nporpamMuoro ofecriedeHns M Mopeiel noucxa PAHHLIX,
OCHOBaHHBIX Ha JIOKAILHOM A3bIKE.

Crenent n3ydesnoctd npoSaemnl. Ilon pyioBOACTEOM KOMMEpPZECKHX
kommanuti Bing, Google, Rambler, Search.Mail.ru, Yandex u n3secTHbIX y9eHBIX
MHpa, B uYacTHOCTH, Y.Baeza, M.Boughanem, O.Bouidghaghen, C.Carpineto,
T.J.Dickey, Jliu, A. Z Lotfi, J.Wang, H.IOI.Buxropowm, BERYTCH
HcCefoBaTeNnbckye paboTel N[O TEOPHH HEYETKHX MHOXECTB, MATEMATHUECKOH
CTaTHCTHKHM NpoONeM HHMTE/UIEKTYanbHOrO noncka u o0pafoTku faHHRIX B
KOMMBIOTEPHBIX CETHAX, CO3NAHHIO METOHNOB H MOCTPOSHHIO Mojeseil Ha OCHOBE
Data mining, Text mining, Big Data, npoGiiemaM BHegpe:Ma HMH(GOPMALMOHHBIX
pecypcoB u  passurua mnpuHipmoB SMART u  SEO. Tlposoammich
uccnenosarensckue padomsl: Sulton, Harman, Krovetz, Hull - nocsmenmnie
aHamniy, npobneMaM M pemeHHaM CHCTEM MOMCEA gawaex, Lunde — moHcky
HaHHBIX HA OCHOBe A3bIKOB cTpaH Boctoka, Kemigan, Bill u Moore — cosgammo
BEpOATHOCTHRIX MOAENei KernpaBnenHs optorpadrveckux owubok, Cucerzan u
Brill - Brenpeno 1 06paboTkH 3aNMpOCOB HA OCHOBE MoAenei U anropHTmos. B
name#i Pecnybnuke M. BananosbiM H A.M. Mup3aMoBeiM - 1o npobnemam
06paboTKH TEKCTOB B CNOBAPAX.

Bonpochl WHTEJUIEKTY&ILHOTO anATM3a H 06paloTEM JAHHLIX HAILM
oTpaxcenne B pabotax JL3ane, A.Xommbnana, b.Kocxona, [ Mioc6ya, A .Tlapamst,
EMampann, B.B.Pufuna, B.Jho, MJDxammmmu, B.danonnaxuxa,
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9.Mengemcona, A.Jleonenxora. , Hisyuenve Bompocos npHATHS pemeHuii Ha
OCHOBE HHMTEJUIEKTy allbHOTO aHaTH3g KOMIBIOTEPHBIX ceTel B Hawuell Pecry6nuxn
paccMaTpuBaniock B HcClefoBaHmsX  akamemuxos  T.. Bexmypagosa,
MMKamnnosa, &B.AGyramesa u B  Tpynax YHeHBIX, TaKWX Kak
HlP-méyffﬁé'KOB;{ A Myxaumanuesa, M.HLBananos, P.A.Anues, H.A Mrnatos.
Tmpechmé'" H  OpPHKNagMBlE  yICCNEROBAHMA 110 BONpOCaM  CO3QaHMA
IEKTPOHHLIX PEeCYpPCcOB M MOMCKA B HUX HaHbI B pabotax Henriette D. Avram,
Hugh 'C." Atkinson, Donald S. Culbertson. Mopnerm ¥ anroputmel  gna
"KOPHIOPATHBHBIX MHGOPMALHOHHO-GHEMMOTETHBIX CHCTEM M3YHaNNCh B HAYYHO-
npakTiieckux Hccneposamusx A.C. Kpayma u J 0. Komsirkosa, monemu u
amropuTMEl  06pabotkn  GuGmiorpadrueckoit  uHGopmalmM  HccemOBAMHCH
B pabotax S1.JL lpaiiGepra, ®.C. Bopoiickoro, V.d. Kapumosa, R.P. Rodgers u
AA. Jleouthera. B mameii pecriybiike cospmaHue, BHeaApeHHME Mozenell M
QIFOPUTMOB  CBOAHOI KaTaNOrM3aLH B KOPNOPATHBHBLIX HMHGBOPMALMOHHO-
6ubmioTeuHLIX cncTemax u CeTAX, a TakKe MOHCKAa AaHHBIX M obeceneHue
mnbopMatMOHHOH  Ge3omacHOCTH B HHX M3ydaJquch, B  OCHOBHOM,
V.®.KaprimoesM # nion pyxosoacTeom MLA. Paxmatynnaera.

Kak noxasam uccnenoBaHus, BOpockl, CRA3aHHbIE C NOHCKOM MH(OPMALHH,
CTPYKTYPHI ¥ CBOFCTB HaHHLIX, GopMupoBaHua H 06paGOTKH 3aNpOCOB, CO3NAHMS
CCMAHTHYECKOr0 AMpa, BhIABICHNA pefiTHHTa MIEKTPOHHLIX peCypcos, paspaboTkn
MozieNeli M METONIOB MHTEJUIEKTYaNbHOrO MOMCKA, NPeNCTaBieHHA K 06paboTku

" BaHHBIX B HEUETKMX M CTOXACTHMECKMX MH(QOPMAlMOHHEIX  Cpemax
KOPMOPATHBHBIX HHGOPMALHMOHHO-GHGHOTETHEIX CHCTEM HEOCTATOYHO H3YUeHb::

Ceast  amccepranuonHOro HCC/IENOBAHAE ¢ IUIAHAMH HAy9Ho-
ACCIeR0BaTe/ILCKHX PaboT Bricmero ofpaioBaTesibHOr0 yapemaeHus, rae
BLINOJIHERA AuccepTanua. JlMCCepTaUMOHHOE HCCNIEOBAHKE . BLILIOJHEHO
B paMKax MPOCKTOB IUlaHa Hay4HO-HCCNCZoBaTeNbckux pabor Tamkentckoro
yHuBepcHTeTa MHPOPMALMOHHBIX TEXHONOruit 1 HamoHanLHOro YHHBEpCHTETa
Y36ewicrana no cnepyomumM TemMam: AS5-055-«06pa6oTka 3anmpocoB B HEUETKHX
KW CTOXaCTHUeCKMX MHPOPMALMOHHRIX Ccpeiax KODNOPAaTHBHBIX  CETEH»
(2015-2017);,  A5-066-«PaspaGoTka  mmaTqopMBI  BHPTYyanbHOH  GHPKH,
no3sonsome# OOMEHMBATLCA pPe3yNLTATAMH M HOCTHKEHHAMH  BBIMYCKHBIX

** RBANMMGUKALMOHHLIX H MAHCTEPCKHX paboT» (2015-2017); M2017-4-4-«Coznasme
"W BHEAipeHHe Mopesiefi HHTE/NIEKTYanbHOrO TOMCKa M 0GpaGOTKM HaHHBIX
'B  MHGOpMAUMOHHEIX CcHCTeMax» (2017-2018); H2016-4-15-«Cosmansie u
" BHEPEHHE TIPOTPAMMHOr0 oGEeCHedeHHA M0 NOML30BAHHIO OGHOIMOTETHBIMU
pécypcaMH’ myTeM HCNONL30BAHMA CETH HA OCHOBE MOGWILHOH CBASHY
(2016-2017).
+ v Iesibio BCEAEROBAHAA SBJIAETCS Pa3paboTka MOHENEil, METOZOB TOMCKa H
06paboTin NaHHLIX B HEYETKHX H CTOXACTHYECKMX HMH(OPMALHMOHHBIX CpeaaX, a
TaKe  co3gasMe  nporpaMMHOro  ofecriedeHmss Uil KOPMOPaTHBHBIX
+ HHGpOPMALMOHHO-OUGIMOTEHHBIX CHCTEM.
"t 3apavd mcciegoBaBmHm:
paspaGotka xnaccubmkauuM HHOOPMAUMOHHEIX Cpell, CXEMBI MOMCKa M

00paboTky maHHLIX, 3TaNoB NOMCKOBBIX TEXHOMNOIMIA, A TAIKE MeToza, aAropHTMa
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H MPOrpaMMHOTO MORYJA XpaHEeHHs AaHHLIX B KOPINOPATHBHEIX HHGOPMALMOHHO-
6nbaHoTeUHBIX CHCTEMAX;,

paspaboTia METOAA BRYMCIEHNA MPEBAPHTEIHLHOTO PEHTHHIA 3/IEKTPOHHOTO
pecypca B KOPHOpPAaTHBHLIX HHEOPMALHOHHO-OHOMHOTEUHEIX CHETEMAX,

pazpaboTka MeToma COKpaileHHs BPEMEHH H OCHOBHBIX 3/IEMEHTOB NMOMCKa
IOaHHEIX B MH(OPMALMOHHLIX Cpeflax KOPIOPATHBHLIX CETEiH;

paspafoTka MeToa M  NPOrpaMMHOrG  MOAYMA  NPOEKTHPOBAHHA
napameTpuuecknx (yHKUMHA MPHHANIEHHOCTH UL HEMETKHX 3anpocoB;

paspafoTka MeTona, anrOpMTMa M MNPOrpaMMHONO MOXYJiA IIOMCKA H
06paboTiH JaHHBIX B HEIETKHX H CTOXACTHIECKHX HHGOPMALMOHHEIX CPEAaXx;

pazpaoTka anropHTMa K MPOrPaMMHOTO MOAYJIS COINAHMS 6a3bl SHAHWI AR
nosucka 1 66paboTKH MaHHBIX B HEUEeTKHX MHOPMaUHOHHLIX CpEnax;

paspaforxa anropuTMoB, (a3 [OaHHBIX, apXWTeKTypsl M  MoOZyJjeii
nporpamMmHoro obecneuenns, IDEF wMogmeneif cHcrempt momcka JaHHBIX
B KOPNOPATHBHEIX HHGOPMAUHOHHO-OHGNHOTEIHEIX CHCTEMAX.

O0BeKTOM HCCNEJOBAHHE SBAAIOTCS MNPOLIECCH! MOUCKA H obpaborxu
MH)OPMALTH B HEYETKUX M CTOX2CTHIECKHX MHGOPMALMONHLIX CpEAax HayJHO-
06pazoBaTeNbHBIX KOPHOPATHBHEIX HH(OPMALIHOHHO-GHONMHOTEUHEIX CHCTEM.

Iipeamer mncciegoBaHMa ABNSETCA MONENM, METONbI M MPOTPAMMHLIC
CPEACTBA MHTEJUIEKTYaJIbHOro MOMCKa H 00paGoTKH NAHHEIX B HEYETKHX H
CTOXacTHYECKHX MHGOPMANHOHHBIX CPefjaX, CHCTEM YNPaBJICHHS ¥ TEXHOJIOTHH
€O31aHHA 6a3bl AAHHBIX W 3HAHMH, JIOMHYECKOTO NMOHCKA.

Meroau uccnegosannn. B npouecce HCCemoBanHa NMPHMEHATHCh METORLL
MaTeMaTHYeCKOTO MOJIEJTHPOBAHMNS, TeopHH HEUETKHX MHOKECTB,
MaTeMaTH4YeCKOi CTaTHCTHKH, aNTOPHTMH3ALYIN, $yHKIMOHANBHOTO
MOJeTHpOBaHIA, TEXHONOTHIT 06HEKTHO-OPHEHTHPOBAHHOIO IPOrPaAMMHPOBAHHA,
@ TaKKe MeTOAb MPOBENEHMA BBLIYHCIMTENbHBIX JKCIIEPHMEHTOB, TEXHOIOrHH
MVC, DOM, ORM, ucnritamii MIPOrpaMMHBIX MOy JNCH.

Hayunas HOBHIHA HCCIeA0BAHNS 3AIUTIOUACTCS B CIENYIOEM:

YCOBEPIIEHCTBOBAaH aNrOpMTM M pa3paboTaH mnporpamMmHblii  MOXYL
PEKYPPEHTHbIX OTHOINEHHIT XpaHeHMS AAHHBIX OJI OCYIMECTRJICHHS NOMCKA H
00pafoTKH naHHLIX B  KOPHOPATHBHBIX  MHGOPMALMOHHO-GUEMMOTEUHBIX
cHcTeMax;

pa3paboTaubl  METOA  BLIYHCIIEHHA  NPeaBapUTENHHOrO peiitHara
IEKTPOHHOTO pecypca HA OCHOBE BXOMIMMX M WCXONAIMX CCLUIOK H
TIPOrpaMMHLIH MOIYJIb;

Co3maHa  MOAENb  JIOTHYECKOTO  CEMaHTMHECKOTO IIOMCKA  JaHHBIX
B CTOXACTHYECKMX MHHOPMALMOHHLIX CPEZIAX KOPIIOPATHBHOM CETH;

YCOBCPIICHCTBOBAH METOA W pa3paboTaH NpOrpaMMHBIR  MOnyJbL
NPOEKTHPOBAHHS NapaMeTpHYecKHX QYHKUMIT NPUHAIJIEKHOCTH, OCHOBAHHEIX Ha
JMHIBHCTHYECKHX MEPEMEeHHBIX 151 HEYETKHX 3anpocoB;

Pa3paGoTaHb! MOAENs, ANFOPHTM CEMaHTHYECKOr0 AAPa M NpOrpaMMHBIN
MONYm: QOnd CHCTEMbI TMOMCKA NAHHBIX B HEYETKHX M CTOXACTHYECKHX
nHGOpMaUMOHHEIX Cpenax, OCHOBAHHBIX HA JIOTHYECKOM CEMaHTHKE;

Pa3paboTaHb MOZEJIb, METOM, ANNOPHTM H MPOrPAMMHLI MOXY b CO3AAHHSA
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a3kl 3HAHMI B COOTBETCTBUH C . DABHIIOM Mawmpnasn cHCTEMBI mennex‘ryanmoro
TOKCKA HHBIX B HEYETKHX HH(POPMALMOHHEIX CPEnax;

paspabortanst FSV Texsonormm co3faHHA CHCTEMBI MOHCKA [aHHBIX
B XODPNOPATHBHBIX CETAX, a Takuke ero apxmtektepa, IDEF Mozem1 1 anropHTMLL,
OpoeKT Gashi ZAHHBIX;

" Ilpaxkrageckne pe3yjibTATH HCCECAOBAHAS 3aKUTIOYAIOTCA B CICAYIOMEM:
-+, -paspabotanel knaccudukauus MHGOPMaIMOHHBIX CPEll, CXeMa YIpaBAeH!d,
MOHCKa H 06paGOTKH NaHHLIX B KOPNOPATHBHLIX HH(OPMaLHOHHO-6MEMHOTEUHBIX
CHCTeMaX KOMITHLIOTEPHBIX ceTeit;

Pa3paboTaHbI METOR M ANTOPHTM GOPMHPOBAHHA 3aIPOCOB NOJL30BATENEH, 2
TakKe aTOPUTM ¥ NPOFPaMMHEIH MONY/Ns NMPOSKTHPOBAHMS MapaMeTpHIEeCKOH
dynsxmy npuBanIeRHOCTH;

Ha ocHoBe TexHonorin FSV, a Taxxe IDEF mopenedi npoeKTHpPOBaHuA
CHCTEM MOKCKA NAHHEIX, NPoeKTa 0a3bl NAHHBIX IJIA HEYETKHX W CTOXaCTHYEeCKHX
HHGOPMALMOHHLIX CPell XOpPMOpaTHMBHbIX ceTeli paspaGoTaHo NpOrpaMMHoe
obecneuenue CARMAT-+».

HocTorepHocTs pe3ynLTaTon HCCREAOBAHAH o060cHOBEIBaeTCA
CPABHHTEILHLIMH  CTATUCTUMECKHMMHM HAaHHBIMM, obecneueHweM TMPOBESEHHA
PeaNbHLIX H 3KCIIEPHMEHTANBHLIX HCMLITAHHH B pellleHHH BOMPOCOB TMOHCKA K
o6pafoTku pgauHeIX B TiporpamHoM ofecmeuermnm «ARMATH+» Ha ocHoee
TexHosmorun FSV, cospammollt Ha 6aze npemIokeHHBLIX MaTEMaTHYECKHX H
IDEFwmoneneii, METONOB H aNTOPHTMOB, HCMOJL30OBAHHEM METOAA COTOCTABIEHHS
PE3YILTATOB 3KCIEPHMEHTA Ha OCHOBE KPHTEPHEB 3HAYHMOCTH, COOTBETCTBHA H
CYmHOCTH §a3el JIOTHKO-CEMAHTHYECKMX M HEWeTKHX 3JHaHMH CHCTeM
MHTEJIeKTYyalbHOTO FOMCKA AAHHBIX B HEYETKWX HHOOPMALMOHHBIX Cpenax
KOPTOPaTHBHBIX HWH(OPMALMOHHO-OHONHOTEYHBIX CHCTEM, BHIBOOAMH BERyIIMX
Y9€HBIX H CIICLMANHCTOB-3KCNEpPTOB B 06nacti noucka H 06paGoTKM maHHBIX
B HHGOPMAIHMOHHBIX CHCTEMAX [0 MTOrOBLIM Pe3y/bTaTaM HCCIIEHOBaHHI.

Hay9naa a npakraZeckas 3HA9HMGCTH Pe3y/ibTATOB HCCIENOBAHNAH.

Hayunas 3HadMMOCTs HccneioBaHHMs OCOCHOBRIBACTCE B TOM, HTO
MONyYeHHble pe3ylbTaThl MOFYT CAy/KHTh OCHOBOM A CO3HaHHS METO[OB,
anropuTMOB MOMCKA M 06pafoTkm HOBEIX MOAMGHUIMPOBAHHEIX ASHHBIX A
HECHCTEMATU3KPOBAHHBIX HH(BOPMALMOHHBIX CPe WM AAHHBIX C DasIMUHOMH
CTPYKTYPO#l, NapajUlefIbHOro mnoHcka H 00paGoTku  HaHHBIX, CO3xaHHA
3MIeKTPOHHEIX PECYPCOB C Ppa3sNMHYHBIMH CBOIICTBaMM, ONpeNesieHHA MMIIaKT-
¢axTopa HayIHBIX AEKTPOHHBIX PECYPCOB, CO3MAHNA MOAYJeH CHMCTEMB! MOMCKA
HAaHHLIX B OHOMHOTeKaX, My3esX M CHELMANMIMPOBAHHBIX HAYYHRIX H
ofpasoBaresLHBIX KOPIOPATMBHLIX CETAX, A TAKKe pelleHHs 3amay IOMCKa

. [AHHBIX B PaMKaX CHCTeMbl JJIEKTPORHOTO MPABHTELCTBA.

IlpaxTygeckas 3Ha4YMMOCTb NOMYYEHHLIX PesynbTaToB OGOCHOBLIBAaETCA
B BO3MOXHOCTIX 00paGoTKH 2anmpocoB B 3JIEKTPOHHBLIX pecypcax, HAITMCaHHbIX Ha
€CTECTBEHHOM A3biKe MOJIb30BATEJEll, B MCMONL30BAHMH B apXHBaX, My3esx,

. .CTIPaBOMHEIX  CHCTEMaX, CHCTeMaX [OKyMmeHTooGopoTa, 6a3  JaHHBIX
o6pazoBaTe/bHBIX M  HAYYHBLIX HCTOYHHKOB, B K3YecTBe BHYTPEHHOIo

MPOrPAMMHOr0 MOAYNA A mporpamMMHoro ofecnesenua tuna ZiyoNet, moryT
36



6LITh  MCTIOML3BAMEI B IOKOJIAX, AKANEMHYMECKHX JIHIEAX, HpofheCCHOHANLHAIX
KOJUISZXAX, B YYPEXKACHHIX, HMEIOLIHX CNELHANLHEIE 3/IEKTPOHHbIE PECYPCkL, ANd
(opMHpOBaHMS TOCYAApCTBEHHRIX HHGOPMALMOHHLIX DECYPCOB, NONB3OBAHHA
WMH, B noucke, o6paBoTke U 0T6Ope MHPOBLIX HHOOPMALMOHHKIX PECYPCOB B’
KOpPNOPaTHBHBIX CETAX. :

Breapenne pesysstaror muccaeneBanng. Ha ocHoBe nporpaMmuoro
obecneuenns «ARMAT+H», co3gannoii Ha 6aze TexHonormu FSV, mogeneis,
METONOB NOHCkA H oOpaboTKH NaHHBIX B HEYETKHX H CTOXACTHYECKHX
unopMaLMOHHEIX cpen;

B KOpPTIOpPaTHBHSIE CETH OCROBHOH GHOMIoTexH AxageMMH HAayk BHEAPEHBI
METOR OmpeHeiieHHs NPeABapHTEIILHONO peiiTHHra 3NeKTPOHHOTO pecypca Ha -
OCHOBE CChLUIOK, MNporpaMmHbii MOOYNb M  AATOPMTM NPOSKTHPOBAHMA™
napaMeTpuuecknx (yHKUHH NPUHAWIEKHOCTH HR OCHOBE JIHHIBHCTHYECKMX -
MepeMeHHBbIX [yl HeUeTKHX 3afpoCcOB MOJb30BaTeleH, MporpamMMHLIL MoOAys,
METOA M airopuUT™ co3naHus Ha3sl 3Hanni (cnpaska ot 30 oktabpa 2017 r. Ne33-
8/7293 MiinucTepcTBa 10 PpAa3BUTHIO HMH(POPMALMOHHBIX TEXHOJNOIMH B .
xovMMyHHKauuil). B pesynsrate  HaydHOTO — HCCJICAOBAHHA  NOSBHJIHCH
BO3MOXROCTU NMOBLIEHHS 3()eKTHEHOCTH OnpefeNneHHs PeHTHHTA 37eKTPOHHBIX
pecypcoB Ha 30%, MCHOOJAL3OBAHMS BHLICOKOPEMTHHTOBLIX pECYPCOB TNDH
NpencTaRNEHUH  pecypcoB  MOAB3OBaTeNsM, MoBhimeHHs 3ddexTHBHOCTH
obpaborku 3anpocoB B KoprmopaTHBHON cetH Ha 15%, mnoBbIIEHHS
3ddexTHBHOCTH cBopa, moncka, 06pafoTkk ¥ NMPEROCTABNEHHS AaHHBIX Ha 12%.

B 6H6MMOTEKY H MexXQITHANBHYIO KOPHOPATHBHYIO ceTh Pecrny6imikanckoii
HAyYHOH CeIbCKOX03RiCTBEHHOA CHONMOTeKH BHEAPEHbI MaTeMaTHIecKas MOIeN s
JIOTUKO-CEMAHTHYECKOro IOMCKA, MPOrpaMMHBI  MONYJb H  QITOPHTM
NPOEKTHPOBaHHA mnapaMeTpuyeckiX (YHKIMHA NPHHAUICKHOCTH Ha OCHOBE
JIMHIBHCTHYECKOH MEPeMEHHON AN HEMETKHX 3anpOoCOB NOJIb30BaTeNIeH, MOXEND,
METOAbI, AIFOPUTME! H TIPOrPAMMHBIA MOAYNbL CO3NAHHA CEMAHTHYECKOro sfpa
(cnpaeka ot 30 oxmbpa 2017 r. Ne33-8/7293 MumncTépcTBa MO Pa3BHTHIO
HHQOPMALMMOHHEIX TeXHONOTHII MW KOMMYHHWKalpi). PesyneTaTel HaydYHOTO
HCCJIENOBAHUA MO3BONKIM MOBBICHTL BO3MOXHOCTH BIGOpa pecypcos, KOTOphIe
COOTBETCTBYIOT 3ampocaM, OMHCAHHBIM Ha eCTeCTBEHHOM sAskike Ha 30%,
noesimeRHs 3dpeKTHBHOCTH MOMCKA RAHHLIX Ha 8%, coxpameHns KOJITIECTBA
HalieHHBIX COOTBETCTBYIOIIMX 3AEKTPOHHBIX PecypcoB B 2 pasa H nox;_mnemu
TOYHOCTH Ha 30%. .

B HHGOpPMALMOHHO-PECYPCHBI LEHTP AreHTCTBA mne:memyq;muoii
COGCTBEHHOCTH BHEAPEHEI ANTODHTM COXPAHEHHA [AHHRIX C PEKYPPEHTHBIM
COOTHOIIEHHEM, MOAEMb, ANTOPHTM H NPOTPaMMHBIN MOXYJ/IE CEMaHTHYECKOro
Anpa, MOAESNs, AINOPHTM M TNPOrPaMMHbIE MOy/s co3naHua Gasbl 3Hammii
B COOTBeTCTSMM C mpaewiom Mampanu (cnpasxa ot 30 oxtabps 2017 1.° Ne33-
8/7293 MunuctepcTBa N0 PA3BHTHIO HHOOPMAUMOHHBIX TEXHOJNOTHE H
KOMMyHHuKkaumii). PesynbTaThl HaydHOTO HCCHENOBAHMA INO3BOJIHIM MOBLICHTE
stpdextiBHOCTL GopMupoBanna H 06paboOTKH MEPBOHAYANLHAIX JAHHLIX Ha 15%,
MOBLICHTL 3(peKTHBHOCTL noMcKka NaHHBIX Ha 12%, noebicUTL 06BEM NAHHEIX,
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COOTBETCTBYIOMHX 3aMpocaM MmyTeM 0GpabOTKH HEUeTKHX TEPMHBIX 3aMpOCOB Ha
30% M COKpaTHTh 06bEM JIMIMHIX AaHHLIX Ha 50%.

8 000 “E-Line Press” mHenpems! mpoexT 6asmi- naﬂumx ' apXHTEKTYPa
IDEF-mopeneii texsonoruu FSV, paspaGotammeiii myjis ' cosfaHMa meTona H
TPOrPaMMHOTO MOJYJIR ONpeneIeHns TPEABaPHTENLHOrO peu'era 3.i1ex1pouaoro
pecypca Ha OCHOBe CChUIOK, MaTeMaTH4eCKOro Merona’ ‘loruko-ceMaHTHUECKOTO
NOHCKa, CHCTEMbE NOMCKA AAHHEIX (crpaska oT 30 okTa6ps 2017 r. Ne33-8/7293
MuHucTepcTRa [0 PA3BUTHIO HHGOPMALMOHHBIX TEXHOMOrHIT M KOMMYHHMKALH).
PesynpTaTel HCCNENOBaHHA MO3BOIUIM MOBLICHTL 3ddexTnBHOCTE OonpeneneHHA
TOYHOCTH TpPERBApHUTENLHOTO pefiTHHTA HAYYHBIX PeCypCoOB M NEPHORMTIECKHX
H3faumii B 1,5 pasa, nossicHTs ddexTHBHOCTS cozmanua Gaistl HaHHEIX Ha 207,
noBbicHTs 3¢ eKTMBHOCTD MOMCKA HAHHLIX Ha 5%, COKPATHTL KOJIMMECTBO
HaliieHHBIX COOTBETCTBYIOMMX pecypcos Ha 50% ¥ NOBBICUTE MX TOMHOCTB B 1,3
pasa.

Anpo6ausn pe3yaLTaroB uccaegoBanad. TeopeTHueckHe H mpakTHUeCKHe
pesynsTathl pediepHpyeMoro Mcciienopanus anpoGHpoBaHel H o0cykheHnl Ha
15 wMemgyHapomueix W 15  pecnyOmMKaHCKMX — Hay9HO-TIPAKTHHECKHX
KoHbepeHLmaX.

Hybaaxanan. Ilo Teme uccnenosanus onyOG/IMKOBaHO BCEro 59 HaydHBIX
pabor, B uacTHocTH 2 MoHorpadum, 10 crateiti B HayuHBIX H3MAHMAX,
PEKOMEHOBAHHLIX BbICHIEHl aTTeCTalMOHHOM KoMMccHell K Ty 6KaLMu
OCHOBHBIX HayvHbIX pesyibTaToB BOKTOPCKMX IHCcCepTaLi
(8 6 Pecrrybmixanckux u 4 3apyGexHeix xypHanax), 30 ROKNafoB H Te3MCOB,
2 TaKiKe MOoMy9eHL CBUAEeTeNCTRA Ha | 7 mporpaMMHLIX paspatoTok ana 3BM.

Crpyxrypa B obnem gaccepranun. JIHCCEPTAUMA COCTOHT M3 BBEHEHMUA,
NATH [NaB, 3aKJNOYEHNA, CIMCKA HCMOJL30BAHHONM JMTEparyphl H NPHIOKEHNM.
0O6vem aucceprauum cocTasnier 188 crpasmmy

OCHOBHOE COIEPXAHHNE TUCCEPTALIMHA -

Bo BBegennis OOOCHOBBIBAIOTCH AKTYaNbHOCTH M BOCTPEOOBAHHOCTH TeMbl
_[MCCEpPTaLMM, TNOKA3aHO COOTBETCTBHE C MNPHOPUTETHBIMH HAIPARICHHAMM
PasBMTHS HAYEM H TexHosorHit PecnyGmmkn V36einctan, GopMynHpyioTes Leib H
3afaYH, a Takke 0OBEKT M mpeMeT HcclenoBaHusa, 060CHOBAaHA NOCTOBEPHOCTD
MONyYeHHBIX PesyNbTaTOB, PpacKphiTa HX TEOPETHYECKAads H NpaKTHYecKad
3HaYMMOCTh, FNPUBENEH IliepedeHh EHeApeHuid B NPAaKTHKY pesyibTarToB
_Mecnenosanmii, CBefIcHHA 06 onGmxoBanHLIX paboTax H CTPYKTYPa HAHCCEPTALIH.

B nepsoii rnase aucceptauun «CoBpeMennce COCTOSHEE CPEACTS, METOAOB
_VIONCKA JAHHMX B KOPHOPATHBALIX HEGOPMANHOHHLIX CPEAAX» HCCIieN0BaHb!
JOrMYecKre, TPagMIMOHHBIE MOENH, METOIOs! MOHCKA H ‘06pafoTkn HaHHLIX
(TIOfN), , mccneposatensckue  paboTel -~ BEAYMMX YHEHBIX, CPaBHUTENLHbIC
:orlpenenem PaspafoTana KoHUenTyansHas cxemMa Mmexannsma IIOO B
. KOPHOpaTHBHEIX MHQOPMANMOHHEIX CPENaX, KOTOpas BKJIIOYAET B cebs deThipe
., ITana.

OcroBHEIMH NOHATUAMM METOROB oJxx B KOPIOPaTHBHBIX
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MHBOPMALIMOHHLIX CPeJlaX ARNAIOTCA (3ATPOCH H (0TBEKT 3AMpoca’.
3anpoc — ¢opmankHoe npencrasnenue noTpebHOCTH B .dH¢opMalH Ha
HCKYCCTBEHHOM HJIH €CTECTBEHHOM A3bIKAX.

O6rexT 3anpoca — MHOXKECTBO 3NIEKTPOHHDLIX PECYPCaB, BHIGPAHHLIX H3 Gasn
JAHHLIX B COOTBETCTBHH C 3aMPOCOM H NOATOTOBJICHHRIX UL TIpEACTABJICHHA.

KpoMe TOro, HCCIEN0BAHB] TEOPETHUECKHE H MPAKTHISCKHE ACTIEKTLI STAloB
M TexHonorwii passuTus Metomos TIOJ, HauGosee HCIIONB3YeMbIX.JIEMEHTOB H
METONOB JIOTHYECKOTO TNOHCKA, MOfeneii M 3TaroB YIOPSAOHEHHOro MHZekca,
Moneneii MOMCKa MO CIOBAPIO, BApHAHTHBIX 3AMPOCOS, 3anpocos UL k -rpammHOH
WHAEKCALMY, METOAOB HCMPaBJieHys OmuboK. -

HccnenosaHbl pa3sBHTHE KOPNOPATHBHBIX pH(OpMALHOHHO-GHGHO TEHHBIX
cuctem (KUBC) 3a nocneause 40 jier, ux posib M CTAHAApTE! HA MMPOBLIX PBIHKAX,
ApXHTEKTYypa, CYECTBYIONIHME CHCTEMBL, BKJIaJl B PasBHTHE 6ubInoTEeUHOTO Neia

BO Beem Mmpe M B Hameii Pecry6ucu. Ha ceropHsuiHidi JCHb. OCHQBHEIMH
3Tamamm o6paBOTKM 3anpocoB B  cHCTeMaX TOMCKA JARHBIX (crm
B KOMITBIOTEPHBIX CETAX ARISIOTCH: AHANH3, MEPEBOJ, HOPMATHIAIMA H OLIEHKA.
HAnst ycnemHoro oOCyiecTBEHHA NAHHEIX JTaroB ReoOX0AHMO PalMOHANBEHO
BOCTIONb30BaTHCA BhIGOpOM cranaapta SQL. Bribpana .3-3TanHad. apxXHTeKTypa
«KnneHT-ceppep» KOMABIOTEpHOIT cetH Ui B COOTBETCTBHH
C XapaKTePHCTHKAMM METONOB ITOMCKA AHHLIX HA OCHOBC 06pabOTKH 3AMPOCOB. )

PaspaboTtansl yCIOBHS M HeoGXOZHUMBIE NPEATOCHUIKH nis HHOpMALHOHHOHK
cpenkl KOPrOpaTHBHOM ceTi, paspaoTaHa cxeMa ympasiieHHA H BbIABJICHBl MX
OCHOBHLIE 3a/a%H, KOTOpHE COCTOMT B MOHCKe, Mepenase, ¢opmupoBanm M
XPaHEHUH AaHHBIX.

Vcnopus H Heo6XOnMMEIE MPEANOCLUIKM B HEYETKHX H CTOXACTHIECKHX
HHOPMaLIMOHHBIX CPeNaX KOPIOPATHBHBIX CETAX CICAYIOIHe:

1. Tpasuno noucka urdopmaipm, BGop N 0GBICHEHHE.

2. Cosganme HHGOpMauuH, NPOCMOTP H AOCTOBEPHOCTE, pacrnpo

. nonydeHHoH nHopMarsL.

3. opmupoBaHME IMEKTPOHHLIX PECYPCOB, obecnedeHne HHGOpMALMOHHBIX
HHTEPAKTHBHEIX YCIYT U 00pa30oBaTesbHEIX JAaHHBIX.

4. Cosnasme WHODOPMALMOHHBIX CHCTEM, MX TpHUMEHEHHE M HHTETpalHA
B.APYrHX HH(PACTPYKTypax.

5. TlpumMenense, pasBUTHE METOACB, CPEACTB H MEXAHH3MOB 06ecreseHusI
mudopmatponHoii  GelonacHocTH MHGPACTPYKTYpHl, 8 Taloke Ui 3AIMHTEH
KOMMBIOTEPOB U MHGOPMAUHOHHO-IPOrpaMMHOr0 H armapatsoro obecriedeHus
KOMIOLIOTEPHLIX CETeH.

Paspaborasa = cxema = ynpaBjieHHS ofpasosateybiolfl M Hay“HOH
HHPOPMAUMOHHO# CPefIoli HA OCHOBE BOIMOXKHOCTEH. . . . -

CymecTayloT 7-MOOYNbHbIC 3Tambl CXeMbl YMPaBJICHHA. OcHopriBadACh Ha
NaHHLIX MOMYJIAX, Ha Gase MeToNIOB MoKcka, 06paboTky, CBOWCTB, BHAOB NAHHBIX,
Hay HOo-06pasoBaTensHble HRGOPMALHOHHEIE CPENE! PA3ACINOTCA HA TPH Kiacca.
K HUM OTHOCSTCS:

Jlemepamunuposanras  ungpopvayuonnan  cpeoa (auc) - oo
HHGOPMALMOHHKAA CpeRa, TAe HexonHad HHGOpMalHA A NOHCKA JAHHBIX CTPOTO
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onpejeNicha (IeTePMHHKPOBaHa), BCE HHGOPMALMOHHBIE PECYPCH] yriopsaioeHs!,
KATANOrM3HPOBaHE NO YCTAHOBNCHHBIM MpaBWwiaM  H sampoC  BeOCTCH
0 KOHKPETHEIM MONCKOBLIM NMPH3HAKAM.

Cmoxacmuyeckas unopMayuonHas cpeoa (CHC) — 310 ymdopmaLponHal
cpelia, B KOTODOH wMcxognad MHpopMaims JULA  TIOHCKA faHHBIX HMEeT
BEpOSTHOCTHLIK XapaKTep H ONPe/esIeHHEI 3AKOHb! ee pacnpenenexns. e nouck
BCKOMBIX JRHHBIX NOAIHHACTCS HEKOTOPhIM BEPOATHOCTHLIM sakoHam. OTa cpena
TpebyeT yueTa H CHCTEMATH3alMA HCTOPHH 3aNpOCOB B 6a3ax AaHHBLIX, JACTOTHRIX
xapaxTepucTnk ofpameHms K TeM WM MHEIM HCTOUHMKAM, CTCNeHH
YDOBAETBOPEHUs TIONL30BATENA MOJTy4CHHBIM pe3yNbTaTOM. TTonb3oBaTesa
MHTEpECyeT He CTOJNbKO KOHKPETHbIe AaHHbie MO TOYHO 3aAHHBIM 3anpocam. a
Kkaxas uHQopMaiys (MCTOUHMKM) 3aNPAUIMBANIACH Hamle unH pexe, Kakue
T10JIb30BATE/TH HCTIONB30BANH NaHHYI0 HHGOpMALGHO, B kaKoii nepyon ¥ T.1.

Hevyemxan unpopmayuonnas cpeoa (HHC) - 310 BHGOpMAIMOHHAA cpena,
rme HcxonHas MHpopMauma i TOMCKA JAHHRIX HMeeT pacTUTLIBHATRIH
(neweTwuii) xapaxtep. HAC, xapaxtepusytomasics TeM, 170 3ampock! B Hei HMEIOT
pacIUIBIBYATLIA  XapakTep, MOJNydaeMuie PeIynbTathl 3aBHCAT OT MHCHHA
9KCMIEPTOB, OT OLECHKH TeX MM MHBIX uHGOPMALIMOHHLIX pecypCOB. XoTs 3anpoc
ABJIETCA [OBOJILHO PACIUILIBUATHIM, HO B HEM KPOETCA BakHad nudopManns,
no koropoii MoxHo Gyner HaiTH HanGonee NpHEMIEMBle pesynbTaTHl IUIA
MOMB30BATENd, TPH .3TOM TPOMCXOAMT OTCEB M0BOJILHO Gonpioro obwmema
HeHyKHOT0 «HH(OPMaLMOHHOIo MyCOpay.

Knaccnt HHGOPMALMOHHEIX ~Cpefl  MOMKHO oTpasuTs B CledylomeM
BRIpAMEHMH:

o JIUC < CHC c HHC wm HHC — CHC — JJUC #100%

;!._‘.HBMHO 3 OcHOBHbIC NpHUMHNI NpofnemM HCCNENoBaHHA U 16 H3ydaeMbix
BOIPACOB, HEPAIPLIBHO CBA3AHHEIX C COIAAHHMEM CHCTEMBI MOHCKa HAAHHBIX AJIA
KMBC. Vicxops M3 e MCCJIENoBaHMiA, CYymIECTBYIOT TPH OCHOBHBIX JJieMEHTa
B CO3JAHUK TPOTPAMMHOr0 MOHyJst H paspaboTka METOHOB, moneneit TION
B KOPIOPaTUBHBIX HHGOPMALMOHHO-OHGIMOTEYHBIX CHCTEMAX, K HHM OTHOCATCA:
g - sampoc, d - 3MeXTPOHHbLIH  Pecypc, flgd) — oymxuma onpeacncHust
aKTyaTbHOCTH  paBAiia oT6Gopa 3NMEKTPOHHOTO pecypca d 1o OTHONIEHHIO
K 3anpocy 4. Co

Ha ccHoBe MPUMEHEHHs H Pa3BUTHA MEXaHHIMOB, CBOCTB, BO3MOKHOCTEH,
METO/IOB ¥ CPEACTB KOPNOPATHBHLIX MHGOPMALMOHHDIX CPeN, XpaHeHH:s, IONUCKA H
06paboTKH MAHHBLIX, OCYIIECTRICHHA coanasms CIT M1 BhIgemU CIERYIOmMHE
3ajaym.

1. Gopmuposanne K 0OpafoTka 3ampoCcoB, ONPECS/ICHHS aKyTaNmbHOCTH H
3]IEeMEHTOB MONCKA ¥ aKTYaNbHOCTH AAHHBIX B KOpTIOPATHBHOH ceTH.

- 2. Co3namme - MopeNieif, METOZOS M MPOrpaMMHOrO mopynsi TOHCKa H
06paboTKM KAHHBIX B CTOXBCTHIECKHX nu¢OpPMALIMOHHEIX cpepax KHBC.

3. Cosmanme Mopeneli, MeTOOB W TPOTPaMMHOrO MOXYJId noucka H
ofpaboTiy NaHHBLIX B HEYETKHX Cpeaax KHBC.
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4. PaspaboTka 6askl 3HaHHii, coananme CEMAHTHYECKOTO AAPA AN TOMCKA 3.
06paboTku naHHbIX B Hay4HO-00pasopatenbHbrx KMBC KopnopaTMBHRIX ceTeis,

5. Cospanpe ¥ BHEAPEHHE HHCTPYMEHTAILHOTO NMPOFPaMMHOr0 obecneuekyuy
Jna noncka u 06pabotkyn aanHerx B KMBC xopriopaTHBHBIX ceTefi.

Pemienve naHHBIX 3agay npennoniaraer cos3faHHe €XHHOM APXHTEKTYPHOIH
miatdopmer Ui MeTONOB, Mozeneil i nporpammHoro Monyns ITOM s neuerxux n.
cToxacTuyecknx HHGopMalmoHHbIX cpefax KHMBC KOpnopaTHBHBIX ceTei.

Bropasa rnasa «Meroant dJopmMapoBaBBa 3anpocoB, onpeaesennsg
PEHTHHIA H 3JIeMeHTOB MOHCKA JAHHBIX B KOPROPATHBHOH CETH» NOCBaleHa
BorpocaM GopMHpOBaHuS 3aNPOCOB, ONIPEeAENeHHS PEliTHHTA H 3JIEMEHTOB NOUCKa
B HEYETKHX M CTOXacTHieckux uHGopmammonHex cpenax (HCHC). [ing
o6paboTkit ucxommoil uHGOpMauMM B CHUCTEMaxX TNOHCKA AHHEIX, AaHHbIe
tdopMHpYIOTCA KaK CTPYKTYpa, pasaeneHHas Ha 8 rpynn, K HHM oTHocsTCH:

~ 33aro/I0BOK H €ro 3JIEMEHTHI,

- nona u noanons MARC21;

- c¢opmar crannapra ISO 2709;

- TEeXHHYeCKas IKCNEPTH3A 110 KOQHPOBAHHOMY KOAY AAHHLIX;

- Hepapxmuyeckas CTPYKTypa HaHHbIX (CEeMaHTHUECKHE OTHOLICHHS),

- CTaTUYecKHe, JAHHAMHUYECKME H  HepapXHyecKHe JaHHbie 1ns
nons3oBaTenei;

- UCXONHble CTATHUYECKHE, AHHAMUYECKHE H HEPaPXHISCKHE NaHHbIe,

- [PaBHIIO, CYXACHHS,

BuisBrienst 3Tamsl ¥ CBOMCTBA BHECEHHMs M pPEAAKTHPOBAaHHMA OAHHBIX
C pPeKypPpeHTHBIM COOTHOIIEHHMEM M pa3paboTaH MPOrpaMMHLIA MOOYNE i
BHECEHMs, PeNaKTHPOBAHMS M COXPAHEHHA NAHHLIX, opraHusauiy 3ddexkTHBHOrO
noucka » 06pabotick nanuerx B HCHC.
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Puc. 2. Gynxnuonansnag cTpyKTypa AporpaMMHOro MOAy/ g cOXpaneHns
AQHABIX.
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Coxpaueuue AAHHLIX ABJIACTCA CICOYIOUIUM OCHOBHBIM 3TanoOM’ BBOAa H
41



PERAKTHPOBAaHMA .- AaHHBIX.  PaspaboTanmi  dyHKuMOHamLHas  CTPYKTYpa
TPOrpaMMHOrO MORYJIS M  YCOBEpPLIEHCTBOBAHHBIA anroputM S-3TanmHOIo
coxpaHenna ganueix. (Puc. 2).

Ommpasck Ha MeTOOMI M 3Tankl IPOrPaMMHONO MOAYAS BHECEHHs,
*PENAKTHPOBAHMA H COXPAaHEHMA JAaHHLIX, pa3paGoTaHbl cBoiicTBa O0OBEKTOB
‘(Properties, Methods and Events), srinosmsmongix ocHosHble 3anaur B HCHC.

TIpn  dopmanemom - npencTaenemmm  notpebHocreit  noms3osaTenel
B UH(OpMaUMH 3aNPOCH! Pa3AeAIOTCs Ha 3 rpynmsi:

Tounwe 3anpocti — 3anpockl, COCTOALME M3 TOYHBIX TEPMHMHOB, BENHYHRH
KOJHYECTBEHHOTO XapaKTepa, JOTHYECKMX ONepanuit H KOHKPETHOro MpaBuiia.
@GopMHpOBaHHME M HOPMANHM3ALMA TAXMX 3aNpOCOB OCYIIECTBIIAETCS MyTeM
BHECEHMA M2AHHEIX B CTaTHYeCKHe TMONA M TNPHMEHEHHs1 METOROB INepeBoaa
B crannapt SQL.

S-3anpocet — 3ampocH B BHAE KMOHUEBBIX CJIOB, NpPEAHA3HAYEHHBIX M
cToxacTHyeckoii MHopMamonmoii cpeast. [daHHblE, COOTBETCTBYIOWIHE ITHM
3anpocaMm, HaXONATCA MyTeM NOMCKA B Mojiax 0askl JaHHLIX H NPeACTaBIAeTCd Mo
komaecTsy oGpamenHit no HuM, onpeneeHHoi ctatiucTrke. Ilpy dopmMHpoBaHHH
TaKoro BMAA 3alpoCOB B OCHOBHOM MCHONL3YIOTCS €CTECTBEHHBIC 3bIKH H MDH
HopMamusamn B SQL craHmapTe MCHOMBL3YIOTCA MPENBAPHTENHHO MOATOTOBBIE
LDOMONHUTENILHbIE CpeficTBa MHTEepdeiica.

Heuemxue 3anpoce: — 3anpochl HEYETKOTO COXEPIKAHMA, TO €CThb 3aflpochl,
KOTOpBIE COCTOST M3 HEYETKMX TEPMOB, CBA3aHHBIX C ONOPHBIMH TepMamH, Ui
OTpefielieHd  KONHYECTBEHHOro Xapakrepa. IIpH oCymecTBIEHHH HEWETKHX
3aNPOCOE 1A OmMpelefieHnss COOTBETCTBYIOIMX HM 3HadeHHH HCMoJb3yeTcs
JHHIBHCTHYECKA! T[EPEMEHHAS TEOPHM HEUETKMX MHOXECTB M (QYHKLMS
TIPHHAIJIEXKHOCTH - jt .. '

Iocxonbky GyHKUMs NPHHAANEXHOCTH ¢, CBA3aHZ C AMHAMMYECKO#H
nepeMeHHoM, paspaGoTaH MeToa ero  HopMamM3alMn M (GOPMHPOBAHWA
B cTanmapte SQL.

«Mogym: noHcka» - MOACHCTEMa, MpeAcCTaB/Amomas 1o  3anpocy
TIONL30BaTENd HanboNee akTyalbHOe YROPANOYEHHOE MHOXECTBO ANEKTPOHHLIX
pecypcoB, oCHameHHOoe YAGOHBIM AN NOJb30BAaTeNa HHTepdeiicom, BLOYatolee
B ce0g 6asy JaHHBIX M CTATUCTHYECKHE MaHHBIE.

Mopyns noucka B KOPHNOpaTMBHOW CETH COCTOMT H3 JBYX OCHOBHBIX,
He3aBUCHMBIX APYT OT APYTa JIeMEHTOB: /IeMEHT HHACKCALMH M JIEMEHT MOHCKa.
Tlom,20BaTesls BUAKT TOMBKO BO3MOMHOCTH 3/IEMEHTA MOUCKA M MOJB3IYETCH HM.
OneMeHT MHACKCAIMH MPAMEHAETCH IUIA CO3daHMsA CooTBeTcTBylomed dopMmbl
¢dexTHBHOrO mnpencraBmeHMs MHGOPMALMHM TIPH  OCYLUECTBICHHMM TMOMCKa
HeoOxomumMeix AaHHLIX B CII]I

OneMeHT NOMCKa BeipasuM B Buae ¢yHKIMH S:wi—>7, rage W— 3ampoc
MOHCKA, T.e. KOHEYHAS CTPOKA, BHEeCEHHa# [MOJb30BATENEM. JNEMEHT TNOMCKa
‘B GyMxapmM CCOTBETCTBYeT 3anpocy f - .MHOKECTBY [IpagupoBaHHOMY H
oroGpankoMy (7),...,7,,), KOTOpBI COOTBETCTRYET 3anpocy W. Jomo akTyalbHbIX
JEKTPOHHBIX PECYPCOB ONPEAESIIHM CIIeAYOILHM 06pasom:
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kr)nd
R,(7)=
Izl
B 3710M criyuae {r} aB/seTCA NOHATHEM aKTyaNnbHOCTH.

Ecnmn 7; 3neMeHT 1o OTHOWEHH K 7 , Bompocy sBjiaeTcs Gosee aKTyamsHbM,

B 3TOM Ciy4au R,,(z' )>R,(7;) nepasenctso Gbiaer -yMecTHHM. [ina TOrO,

4To6h! HaiiTH ONpenenéHHELIH MOUCKoBOH BOMpOC' B 7 3NEKTPOHHOM pecypce, Ml
npenyiaraeM CNEQyIOmyI0 BLIMHCIHTENLHYIO MATEMaTHHECKYI0 'MOAENL I
OLICHKH aKTyansHOCTH rioHckosoro Mogys B KHBC:

Ry(5)=5(P(r,w)a(e))

snecs P(z,w) - ons 3a'rlpoca W NOMCKAa 7 JNIeKTPOHHOTO pecypca

N0 BHEWHHM (akTopaM, TO €CTh, T EKTPOHHBIA PECYPC - NO OTHOLIEHHIO
K TIOHCKY 3anpoca W ABJIAETCH aKTyalnbHEIM MMOKA3aTelIeM, Ha OCHOBE BHY TPEHHMX
taxTopor g(r) GyHKIMH 3/IEKTPOHHEIX PECYPCOB TOBLINEHHE PEHTHHIOBOTO
MOZyJis K CrieuHaNbHas (yHKLus [UIS 0603HAYEHHA NPEATONAraeMbIX PE3yJILTATOR
HCCNEAOBAHUA. N
Ipennonosxum, 9To B Ha3e JaHHEIX NOCNENOBATENLHO NAOTCH ¥ HAXONATCH B

otpeske ¥ =[], n], wMeromp  DoclD HIEHTHHKATOPE C MHOXECTEOM V,

KOTOPBIi HMEET 7 JNIEKTPOHHBIX PECYPCOB. “
Cysicoenue 1. Lluratoii (mnM cChUIKOI) Ha3bIBaeTcsi napa NOPAAKOBEIX

3MEKTPOHHBLIX pecypeos (i. j)e V 2. i - BXONAmAA CCBUTKA H j HCXOZAIAA CChUIKA

AEKTPOHHOFO pecypca. :
B mHoxecTBe v MEXJY 3JIeKTPOHHBIX PECYPCOB H3 BCEX CCLUIOK GopMHpYyeM
E MHOJKECTBO, rpad, HanpaslieHHbIH Ha - CCBUIKHM MOXHO

Ha3eats G =(V, E) ccoumnounsiMu rpadaM. . o

Cyucoenue 2. K npumepy G=(V,E), B 3tom ciyuae V -rpad :utorossiif
MHOKeCTBO BepwumH, E=F-1" nie V, o6osnaunm I(i) Bxopsiee MHOXECTBO
CCLUIOK, 8 HCXOAsLIee MHOXKECTBO CCbUIOK 0603HaymM kak O(f), anaun:

1G)={ec E|e=(i.j),jeV},
OG)={ee E|e=(i, j). je V}.
Cyaicoenue 3. Ecnu ne cywmectsyror O(@)u I({), To onu oGo3Hawarotcs
lcax{@} H B 3TOM ClIydae PeHTHHI 3IeKTPOHHOrO pecypca ana i€ I~ pasen 0.
Cyscoenue 4. Hu xaxoii 31eKTPOHHLIA Pecypc cBOM Bxoasuue ccuuiku /(i) n
BXONsAIME B 3TH CChUIKH Mcxomamue O(/) CChUIKM HE MOIrYT NPENCTABHTS.

Peifrunr mxomamux ccwuox [, u mcxopmmux ccsuiok O, onpenenseTca
cnenyomum obpasom:
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fa ZiiDos, o 106 __
LG ) 2NN 16 My YN « O

3nmecy count(1(i)) - komruectso Bxomaupx, count(O(J))- koyMYECTBO BCEX
HMCXONAMMX CCEUIOK.

Ilonb3ysce npuBemenmeiM Bhimle (1) BLpaceHHeM, OMNpenesiieM MeETOR
TIpef(BAPHTENLHOr0 PEHTHHIA 3JIEKTPOHHOTO Pecypca ¢ MOMOMELIO (2) BLIpaKeHHA.

D, =(1,+O,.)/2 2)

(2) BeIpaxeHNEe NMO3BOMAET ONPENENHUTL INEKTPOHHBLIE PECYPChi C BLICOKMM
pefitTunroM M 0T00paTh MHOXKECTBO, NpPH3HAHHOE AKTYAILHBIM HA OCHOBE
BBLISBJICHHA PEHTHHIA AJIEKTPOHHBIX pecypcor 8 KHBC.

B 1peteeit rnae paGoth «Co3nanne Mogesieii, MeTo40B B NPOrpaMMHOro
MOQY/IN MOACKA B 06paborka AaHALIX B CTOXACTHICCKHX HEGOPMANHOHHLIX
cpepax» GLUTH pEHICHM BOMPOCHI CBA3AHHOCTH TOC/ICHOBATENLROCTH TEPMHHOB
3anpoca ¢ MeTajaHHbIMH HH(OPMALMOHHLIX 3NEKTPOHHMIX pecypcos B CUC.
Bouo: HCCNIenOBaHO OCYmIECTBAEHME 3anpoca M BEPOATHOCTH  3anpoca
NOCPEACTBOM NPUBENCHHE B COOTBETCBHE C aTpUOyTaMH 3THX METaRaHHBIX Yepes.

Jns ocymectanenns noucka 8 CHC pa3spaGotan MoavGHLIHPOBAHHET METOL
oripefieICHNs aKTYallLHOCTH MapaMeTPHYECKHX H 30HANBHEIX TI0/eH, BrrHcieHus
CYMM PasIHYHLIX 30H, BEIYHCICHMA C JETEPMUHUPOBAHHOTO HHIEKCA.

IlycTs >neKTpOHHEIH pecypc HWMEET ToJs 3arofioBOK M aHHOTauMsa. [{na
Raxnoro g3anpoca M d 3NeKTPOHHLIA pecypea sy (d,q) u sz(d,q)Heo6xonumo
onpenesHTe norngecxue dyHxipm. OnpeneniTs MOXET JIM JormdecKas QyHKLMs
g eonpoc - GuITe 3aronoskom d JNEKTPOHHOrO pecypca. B otpeske [0,1]mnn
BLIYHCJIEHHS aKTyaNLHOIO 3HA9YEHWA Ha OCHOBe Kaxaci wuHpopMauHoHHO~
nouckosofi mapel, u3 3uauenna sr(d.q) usz(d,q)m  mcnonssya

HeH3MEeHAEeMyI0 g€ [0, l] 3anmHineM CleRyIonue:
R@.9) =g sr(d,q)+(1-g) sp(d,q)

. Ha ocHoBe yuebHoro npumepz P ; =(dj,qj,r(dj,qj)), ompenenseMod Ha
OCHOBE TPOHHHOTNO CyxHeHWAgZ, HMmelomero camoe d(¢dexTuBHOoe 3HaueHue,
a TaloKe KAELH yueGHEE npuMep onpeneReTcs ¢ noMombiad; MH(bopMaLy,
g,%anpoc ¥ 3xavenHeM axTyanmsHocts r(d A AR

Ilycts ana suirmcnerns cnoco6oM sdekTHRHON aKTYanLHOCTH 1aH 3a0poc
g={f,;}. B coOTBETCTBHM C 3aNpOCOM N/ AKTYANLHOCTH 31EKTPOHHOrO
pecypca BO MHOXECTBE, HEOOXONMMO ONMpEAENMThL BEC MEKTPOHHOTO pecypca.

L2 97070 [OGTATONHO BLIACHWTL woMyewyto exowae™. pektopa 0(d,)

swmsrmanss e\f) BEETOER B J19% Eilftias pe > HaneMetir F{q)permps

pasHmeTea 1. [l cry4alnbx 2 aN6KTPOHHBIX pecypcos d| Ba d, Bhipawenue (3)
YMECTHO. '

M
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(7 ()7 (4))>(P(a).7 ()= (5(2).5(d)) > (5(g).5(4,)) (3

Hna cnyuaiinoro d snextponHoro  pecypca (JP) (G(q),ﬁ(d))xoﬂycﬂaa
CXOXECTh B MH(OPMALMK OMHCHIBAET CYMMy CYIIECTBYIOIMYIO B 3anpoce cymmy
Macchl TEPMMHOB M ueépe3 OOBLEAMHEHHE COBECTHBIX MeCT BaipaGoTtan
MOAHGHKALHOHHDIA BADHAHT BbIYMCIIHTEILHOTO AIFOPHTMA.

Cuuraem, 9T0 ANA OUEHKHM HHGOPMALMOHHO-TIOMCKOBOH CHCTEMBI B KHEBC
HCMONL3YIOTCA ClieRyIomue 3 aneMeHTa.

1. Yucno anexrponnsix pecypceos B CII (N);

2. 3anpocst (¢q);

3. KoymuecTBo 3eXTPOHHLIX PECYPCOB, COOTBETCTBYIOLIHX 3anpocam (M),

C noMousio faHHLIX /IEMEHTOB BBENEM 2 KPHTEPHS ONpEeNéHHOCTS "
nomoty. Ilom  ompenenémmoctelo  molmmaercs  (P)- CYmIecTBYIOmas
B COOTBETCBYIOLUEM B /IEKTPOHHOM PECYPCHOM MHOKECTBE AOJIA, NONHOTA (K) —
CYWECTBEHHO COOTBETCBYIOWAA BO MHOKECTBE 3JEKTPOHHOrO pecypca u
KO/IMYECTBO MOAXOAAIEr0 K COOTBETCTBYIOMMM 3aNpoCaM B  3MEKTPOHHOM
pecypce, H 3HA9HT: :

pM g R
N M

3geck R~ uMCNO 3MEKTPOHHBIX PECYPCOB COOTBETCTBYIOIMIEE MMEHHO
3anpocy. CIIJ] Mei 0603Haqaem (q,r)napoﬁ. 3necn, g- 3anpoc, r — o6nexTHI
3anpoca, T0 eCTh MHOXECTBO JIEKTPOHHBIX PECYPCOB.

Opepnonoxym  wro, ¢={q;} MHOXecTBO 3ampocoB ®  pamm

K COOTBETCTBYIONAMY K 4 MHOMECTBO ﬁéﬁ‘pbmxx pecypcos R’ ={rl':},
J=L.My, j =1..N,. 3gmecs’-M, ~ MPOCMATPHBAEMOE B CHCTEME HHCIIO
3NeKTPOHHBIX pecyhcoa,, Nq_' = uucho 3anpocoB B cucteme. MeTon noruxo-
CEMaHTHYeCKOrO NOMCKA JUIA Naphbl 3aNPOCOB, MBI 3aITHIIEM CIIEAYIOMUM 06pasoM.

_ _R AR
f(‘Ii,‘Ij)—(‘Iihlj)— 7] @
3pecs, (alb) - oBosuauacT OTHOmEHHE M CXOXECTh @ 1O OTHOLICHMIO K b.
IR/ ~ R'|<|R?] - yenorue momxio 66its ymecTHbM.
IIpaeuno 1. Ecym (q,» Iq j) =0, TO B 3TOM CJlyYae ¢;~ CEMaHTHYECKM HE CBA3aHO
o 9> 8 TAKOKE CUMTAETCA He MOXORMMH APYT Ha APyTa.
lTpaswin 2. Bomn(gi|g;)=1:0 8 oM enysee ewmmaeren o g,
74 HONHOCTHIO cEXdditiiiteiai Eni3aiiid 34 clitifdeded exXGmeedk | (g, B T8uticetdi

Toxo*),
Mpasuse 3. Bemm BLIpAIKEHTIIE (4) pasHo i=j, To B 2ITOM

Cny'!au<q,~|qj>=lu cuMTBETCS CeMAHTMYECKH CBSIAMMLIM, cxokecth | (B
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TOYHOCTH TIOXO0X).
Ilpasuno 4. Bem Os(q,-|qj>sl, TO B 3TOM CNy4YaMm ¢;, CHHT2eTCs 4TO

CEMaHTHHUECKH PaBeH g ; M CXOXKECTh BLMMHCIAETCS BhipaxeHneM (4).

. MeTon, ioruxo-ceMaHTHHECKOro noucka (4) Ans Bcex 3aMpOCOB MbI 3arHlieM
cneny:omuu oGpasom

f(ql’qZ’- qu) ZZ(‘IAq,) ZZIR"(\R| (5)

i=] j=i i=] j=1 | JI
3gech Y - 0ObeAHHEHHE JJIEMEHTOB MHOXKeCTBa. (5) BhIpakeHMe MO3BOJIIET
cozgars Gasy cemanTraeckix 3Hanmit B CITIL
Ha ocHoBe BLIM3NOKEHHHOTO B TMOWCKOBO-HH(opMalmoHHo# chcreme CHC

paspaborana obwman dyHkimonansHaa cTpykrypa (Prc. 2).

’,.-_—-—_-,----.«—..—--,.-...-..—q---‘i.-——......-..'..._.__-w-.._-o.._‘

R TS - 1

1
{

\...«__....‘TL.._--.,—..-

a-.q---&-—-»n-_au‘

{ R
: MO IYIS YOpIs o 1;’~:
! ;

‘—--—-—-.T--—-.-.—-.—

‘z’
.- ...........--..‘

{ .

1 l'wﬂm OPEACIERRSERR ,J(..._..._...,"
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1) /
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Pac. 2. O6mas dpynxnuonansnas crpyxrypa CHC B nonckoso-
sHBopManHOHHOI cHCcTEMe.

Ha ocnoBe ¢yHKUHOHANLHOI CTPYKTYpHI, paspaborano 3 IDEFO-monem
HMHCTPYMEHTANBRO-NPOTPaMMHLIX MoAynelt Heaasucumoill kateropun. K Hum
OTHOCATCH:

Kamezopus 1. CIIJ] Ha ocHOBe HHHAEKCALMM CEMAHTHUECKOIO OTHOMIEHMA,
£ — BHIMHCJICHHSA BECA 30HB! M Ha MOJTyYEHHH JUHAMHYECKON CTATHCTHKH.

. Kamezopus 2. CIII na ocHoee BHIMHC/ICHHS KOJMYECTBA TEPMHHOB,
HODMATH3ALMH 10 OTHOIICHMIO K ¢, M Yepe3 OMpeAe/IeHHE UaCTOTH TEPMMHOB

NOAy¥eHNe 0CHOBE AUHAMIIECKO# CTATHCTHKH.

Kamezopus 3. CIIll ua ocHOBe Mopenu JIOrH4YECKHM-CEMAHTHYECKOM
NOMCKOBOH MOREJIH, NMPOBEPKA CBA3H M CXOXKECTH, OCHOBAHHBIA Ha HHAEKCALHH
MOX0XHX MHOXECTB JIEKTPOHHBIX PECYPCOB M [TOHCKA.

CoanaH MHCTPYMEHTANLHEIN nporpammebiii mogyis mns IDEF1x Mopeneit
CTPYKTYPHl PesUMOHHEIX AauHEIX BMecTe ¢ IDEFO MonensMu M CHCTEM MoucKa
naunerx 8 CUC.

- Uersépras rnaBa HaseiBaerca <«CosnaHHe Moaenieil, ™MeToa0B W
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nporpamMmMHOre MOAYNS mnoncka un ofpaGoTkA gaRmamix B 'ne'éi'émux
HndopManuoBHBIX CPeaax», B Heii HCTONB3Ysl TEOPHIO HEYETKHX MHONKECTB M
HCNIONb3y MOJIENb JIMHIBHCTHYECKOH nepemenHoH, onpenensem s CIIJ] MeTox
Pa3paGoTky HEHETKHX 3aIPOCOB CIEAYIOMMM 06pasoM:

1) - onpenensieMy10 JHHIBHCTHIECKYTO EPEMEHHYTO,

2) T(f)-omnpenesnaeM JHHIEHCTHYECKH MNOXOKYIO NEPEMEHHYI0O HEYeTKOro

MHOXECTBA TEPMOB, .
3) X - nis HEYETKHX MHOYEECTB TEPMOB ONpEAENAEM MHOKECTBO 3HAUEHHIA;
4) G(f) — onpenensiem BO MHOKECTBE ~ HEYETKHX TepmoB,

XapaKTepH3yIOIHECH 9epes JIoTHIeckHe H MOAH(HKATOPHbIE BEIXOMEL,

5)u,-X onpenensem GyHKIHIO NMPUHALIIEKKOCTH MHOXKECTBA.

Tlpn npoextHpoBaHuM napameTpudeckol (YHKUMM NpHHaRMEXHOCTH,
MHOXECTBO  fty-X - JIMHTBHCTHHECKAd TIePEMEHHA  COOTBETCTByIomesi
XapaKTepHCTUKH OOReKTa, [- MeTon NapaMeTpHYEcKOro MPOEKTHPOBAHHAS
GyHKIMH TPHHANMIEXKHOCTH ABJIAETCH BAXHLIM 3JIEMEHTOM B BO3MOXKHOCTIX
HHTe/NexTyanmsHpoBanua B CII. py-B dyHkwmo mpHHamexHocTH BBOAMM 4
napamMeTpa u JaéM cllefyiomee onpefeNeHHe:

Cyxcoenue 5. Ecrm a, b, ¢, d napametpu B3atet u3 X - MHOXeCTBa 3HAYEHMIA,
To B 3TOM ciyuae dynkama Ly(a, b, c.d) cauraercs dyHkimeit NpuHagnexHoCcTH
MHOXeCTBa 3HadeH it - X.

Cyscoenue 6. B dyrupm nprsannexsoctn Ux(a, b, ¢, d) napametph @, b, c,
d mexy cooit, HOJDKHBI GBITE B OPS/IKE BO3PACTAHMA. SHATHT OZHO M3 ycﬁdnhﬁ
a<bumb< ¢ wnn ¢ < d pomxHO NOCTOTHRO BLITIOMHATHCAL o

BaxHsl YCNOBMA B3aUMHBLIX OTHOLIEGHHIT MapaMeTpHYeckux (yHKumii
NMPUHAANEAHOCTH, BCE Clyya¥ B3aUMHBIX OTHomeHHH H  dyHkapii
NIPHHAIIEAKHOCTH NpHBOASTCA B Tabmie 1.

) Tab6nnua 1.
Biaumoornomennn napamMerpos QyRKiHH NPHHAAIEREOCTH
napamMeTpoB.
I u. B3anmocasa3anHbIe IL u. B3aummocea3anHbie
OTHOILEHWS MapaMeTPOB OTHOIIEHH TAPaMeTPOB

1. min(X)=b=c<d 2 a=b=c<d ..
3. a<b=c<d 4, a=b<c=d

5. a<b=c=d 6. a<b=c=max(X)

Cyacoenue-7. T(S)- napamerTps! GYHKIUHH NPHHAAIEXHOCTH ANA KaXKOOrO
TEpMa MHOXECTBA HEYETKHMX TEPMOB, COOTBETCTBYIOINHX JIHHTBHCTHYECCKHX
TIiepeMeHHBbIX T(f), HOmieH BHOCHTLCA XOTA OB OHH OTITHIHTEILHAII NapameTp.

PexomenioBaHa Heo6X0onMMOCTH HCTIONb30BaHMA BrIGOPa Knaccos no otéopy
(yHKIME NPHHANNENHOCTH, COOTBETCTBYIOMIHX JIMHIBHCTHYECKMM TIEPEMEHHBIM
HEUETKOT0 MHOKECTBA MPH HHTENNEKTyanLHOM noxcke H aobpabotxe B HUC na
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OCHOBaHHH Ta6HLE! 2.

TatGsmna 2.
Bribop wiacca GyHKIEE NPEHANICKHOCTH.

e Kracc gymiapddi | Komrsectso JInHrencTHIECKHE IEpeMeHHEIe
HOPHHAICKHOCTH | BapHAHTOB
N Heuerkne TepMul THIIA (IPHMEPHO
1 Jtr’p?emm) 2 PaBHOY», «CpemgHee», «NMPOMEXyTOUHBII,
( joiace «pasMemeny, KHOXO0XK»
Z- TEPMB! «(MEHBINE, J0» HE4YeTKHX TEPMOB
2 | n3o6pasuTensHbIi 3 THNZ «TpenesibHOe 3HaYEeHMEeY,
(Z xnacc) «OTHOCHMOCTB)
S- TepMbl «cC, Gonbme» HedeTKHX TEpMOB
3 | uzoGpasurensHeIA 3 THIIA (3HAYECHHEY, (CPeHAS BEJIHYHHA,
(S knacc) «CBOHCTBOY
o— HeueTrkre TepMbl C HPOTHBOMOJNOKHAIM
4 | nsobpasnren.sndi 1 3HAEHHEM (u“noro-mano, OCTPO-CAJKO,
(6 wnace) 6em,m-?epx-mm, . HOBRIH-CTaphi,
ITPOCTOM-CNIOXKHLIH, TPYAHBIN- JIerkuii)
II- Heuerxue Tepmsel, GnM3KHe K TepMaM Ha
5 | uzoOpasuTenbHbIH 4 OCHOBE HacTHIHOH HeoOnmpeaesIeHHOCTH
(II knacc)

- Tipu wHTEeMNeKTyamsHoM mnoxcke panwaelx B HHC  kopnopaTMBHBIX
mHopMaAIHOHHO-OHOIHOTEYHEIX CHUCTEM OCHOBHOH mnpobneMoif  smiseTcs
Co3jaHMe W YNpaBleHWe CeMaHTHYeCKMM sapom. Ilpusenem onpepenenue
CeMaHTHYECKOrO s/pa [V MHTeJUIeKTyanbHOro noMcka H o6paboTKH [aHHBIX
B HHC:

Cemanmuuecioe R0po —~ MHOXECTBO  OTHOMWIEHMS, IPH3HAHHBIX
COOTBETCTBYIOIIMMH,  aAKTy&IbHEIMH MO  CONEPRAHMIO H  CYIIHOCTH
HOPMAITH30BAHHLIM TEDMUHAM H 3JIEKTPOHHOMY 3ampocy.

Ha ocHoBe naHHOro onpepenenus paspaGoTamni 3 MeTosa CO3AAHMs
CEMaHTHIECKOro aapa CHeTeM noucka aaHHeX 8 HUC. K yuM oTHOCATCA:

- ABTOMaTH!ECKOE NOCTPOSHHE CEMaHTHYECKOrO SNpa B PE3ynbTaTe OHUCKA H
obpaSoTiH.

- Co3nanme CeMaHTHYECKOro sapa nmyTeM o6paboTky LUTHPOBaHKS CCHUIOK,
AAHHLIX B IEKTPOHHEIX PECYpCax.

- CodnanHe CEMaHTHYECKOTO AApa C MOMOINLIO 3KCNEePTHRIX rpymi. JaHHBGH
€nocob CCYIECTRAAETCS BO 2 BADMAHTe.

a) IocTpdenye 3CKIIEPTOM CEMAHTHYECKOTO AAPa IMyTeM CO3IAHMA 3aNpocos,
COOTBETCTBYIONMX 3NeKTPOHHOMY PeECypCy.

b) OOpaGoTka 3XCHEPTOM CYIIECTBYIOMIETO CEMAMTHYECKOrO  HIpa,

aHHYJIMPOBAHHE, H3MEHEHHE, CO3NaHNHA MM COOTHOMIEHMA 3aIpoca C 3NEKTPOHHEIM
pecyptoM npH HeoOXOMMOCTH.

“PaspaGoTana  Mopel,  CeMaHTHYECKOr0  sApa,  OCHOBAHHOTO  Ha

OCYIIECTRIICHHH KOHTPO/A CEMaHTH4ecKoro sapa ¥ 3 afropuTMOB METOAOB
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CO3[]aHHA CEMaHTUIECKOro AApa.

Hna  omnpeneneHHs  aKkTyambHOCTH MOAENM  CEMAHTHYECKOro  SApa
B ceMaHTH4Yeckoe snpo BHeceHubt 4 cmoiictea. Ecim B cBoiictee 1 cymecTsyeT
CeMaHTHYeCKas CBA3b 3JIEKTPOHHOTO pecypca W 3anpoca 6yaer 1;-B MPOTHBHOM
CJlyqae npHHUMaET 3HadeHue 0, cBoicTBO 2 akTHBM3NpYeT N — 061i¢e KONHYECTBO
CBA3e#, CBOHCTBO 3 - m — KOJIMMECTBO CBA3eH-06panieHHid.

B HUC pns MHTE/NEKTyansHOro moucka # 06pabOTKM AAHHEIX TPH
paspaboTxe Mopene#i M NpaBWI HE4YeTKOro noHucka, sapa 6asel 3HaHMit A
topMupoBanMa ycnoBHA NpaBuna oTOGpasHM HeYeTKHIt 3aNpoc ¢ BO MHOXECTBE
HEYeTKHMX 3anpocoB ¢* (6) cne,uylommw obpazom.

f q—>q {qlsqzv s‘In} (6)

NpH 3TOM ¢, - ¢, TEPMMH M ¢, COCTOST M3 HEueTKOH Naphl TEPMOB H €ro

MoxHo onpeflenuTs xak (g, |9, ). 3 i=1.n, n<2-|g.|, lg.’|- 9. xommectso
HEYETKHX TEPMOB.

VYenosra npasuna njis noruuecxoro aeficteua «M» u ¢, naper repMuHoB (6)
3anMeM CeRyomuM obpasom.

@ =DH (=D H (q,=0)H (@, =11, (41,)) @)

rae (9, =q)- q; - ¢ — NaPHOCTL WK HENAPHOCTb TEPMHMHOB, COCTABJITIONAX
sampoc, (gy; =d) - cemanmiueckoe oTHOWeHMe anexTpomHoro pecypea d H-

Tepma q,.’, (g;, =!") - HamIAnE ATH OTCYTCTEME BO MHOKECTBE HETETKHX TEPMOB

{* 6a3bl HaHHBIX HEYeTKHX AAHHBIX (. , (a=#;(q;z)) - (q;1=d) BeC a
TIPHHAAIEHOCTD UIIH HENIPHHAIERHOCTD 3HAUCHHAM (yHKUMIL NPUHANAEKHOCTH
HEYEeTKHX TePM {,, .

C nomomsto panHoro ycnoeus (7) 3ammmem cnegyrompM ofbpasom
B ONTHMANbHOM BHAE HeYeTKHMEe NpPAaBHJIA HA OCHOBE MeTONA Mamnaxm TIpH
mn‘emiemyamuou noxcke naHHbIX B CIII.

U@ =9 # @ =) H (g, =" H (@, =1, @) >R @®)
=1

Ecim Ha OCHOBE HEYETKHX NPaBWJl 3AITHCATh MHOXECTBO D 3MeKTPOHHEIX
pecypcor B 6ase 3HanMii npasmna (8), mosyuMM cHCTEMY HEHETKHX NPABMIL
D '—‘{d.,dz,---,d,,.} » M —KOJMYECTBO 3NEKTPOHHLIX PeCypcoB B (ase JaHHBIX.

Brecem nousTHe sppa 6askl 3HaHMii AN MeTona onpenesieHNs, HEYeTKOIo
TepmMa ©  MmoauQHKaTOpa, nNapameTpOB, COOTBETCTBYIOIIMX  (hyHKIGHAM
NPHHAANE)KHOCTH, TONYYHBUIHMH Ppa3BHTHE M TNOCTOSHHO OOGHOB/IEMBIX TIPH
TIOMOIH CrIEUHANKCTOB-3KcnepToB. PaspaGoransl anropHT™ passHTHA sapa Gassl
3nauui, moxens IDEF1x u cBasH B Mozesm.
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Puc. 3. IDEF1x mogess aapa 6azs! 3HaRKH.

. JAna o0pa3oBaHya MHOXECTBA 3JIEKTPOHHBIX PECYpPCOB, COOTBETCTBYIOLUIHX
sanpocam B HUC paspaGoTtanr! IDEF0 Moaenu, ONMMChIBAIONTHE dymamonanbHoi
CTPYKTYPh! ¥ (YHKLHOHANLHBIX BO3IMOXKHOCTEN KAaTeropuH 3 HHCTPYMEHTAJILHBIX
CPEACTB, CBA3aHHBLIX Mexay coGo#, mna cosganms Gaspl 3HaHMH, OCHOBaHHOI1 Ha
aape Gasbl 3HaHMIL, CEMAHTHUECOK Anpe, 06paboTKe HeyeTKHX 3arpocoB. K uuM
OTHOCATCS:

Kamezopus 1. HporpaMMHbm MOIYNb ONpeleieHNs HeYeTKOro TepMa 1 ero
monudukaropa nyTem 06paGoTKy HeYeTKIX 3aMPOCOB.

" Kamezopua 2. CospaHue ceMaHTHHUECKOrO sgpa Il HHTEJUIEKTYaNIbHOTO
noncxa, OCHOBAHHOIO Ha HEYETKHX 3anpocax.

“Kamezopus 3. TIporpaMMHLIif MOXY/b MCIIONB30BaHMA BOIMOXHOCTEH Ga3el
3HaHU! B HHTEJUIEKTY ATbHOM MOYCKe OaHHBIX MyTEM CO3MaHMs sapa 6a3bl 3HAHWH.

Ha ocHoOBe NPHBEEHHOTO BLILIE CEMAHTHHECKOTO suapa, 6assl H ANpa 3HaHWi,
IDEFO u IDEFIx wmoneneit B HHUC co3maH [MMpOrpaMMHLIA  MOAyNb
uHTerpuposansoro CIIJ s HHTENeKTyanLHOTO NOHCKa H 00paboTKH JaHHBIX.

. Ilsrras rmasa auccepTaim, nonyurenias Hassauue « Cosganne H BHeApenne
nporpammuoro ofecnedenns noucKa 1 06paboTKn AaHHBIX B KOPIOpPaTHBHOM
ceTH», nocBsmeHa paspabotke TexHonoruu u apxurektype FSV, cocraBHbIx
monyneit, IDEF0 u IDEFIx moneneii, nna addextunnoil paGoThl MOMCKOBBLIX
Moxyneil B KOPIopaTHBHEIX MHGOpMauoHHO-6MGHOTEYHBIX cpenax HeobxoaumMo
HANHYHE HECKOLKUX 0a30BLIX 3TAMNOB,

HocratouHo Hammane 3 6azoBeix aTanoB Mmomynedt nochka B CINJ
MHoronpodunsHO# koprnopaTusHo# ceTH. K HuM oTHOocATCA:

1. (F) — meron mnpeactasiedus 3anpoca, T.e. crnoco6 ¢opMHUpoBanus
BbIpaykeHHs1 HHGOPMALIMOHHBIX NOTPeOHOCTEl NoNb30BaTe CHCTEMBL.

2. (S) — dyHKIMA COOTBETCTBHUA 3JIEKTPOHHOIO pPecypca 3anpocy, T.€. CTeNneHb
COOTBETCTBHMA 38MPOCa H HAMAESHHOTO 37IEKTPOHHOTO pecypca.
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3.(V)~ METOR NPEeACTABICHHA HIEKTPOHHLIX pecypcos

Obrepnuns nam-me TpH ‘3Tana s Monened METOHOB H nporpaMMHux
monyne#i l'IO)I, MEI HasoseM 'rexuonomeu FSV (n.na'rd)opmou FSV FSV'
Framework). e >

FSV' mexnonozun - 310 uuc*rpymemanhuax ﬂpOI‘paMMHa.ﬁ rma'rq;opma,
OCHOBAHHAA HAa KJIHEHT-CEPBEPHON apXHTEKType, HHTErpalMu W Monmbmcauma
mopened, METOMOB M  AIrOPHTMOB HO)I B m-:d)opuauuomxon cpene
KOPIOpPaTHBHLIX CeTeil. '

PaspaboTana cienyiomas apxutektypa FSV Texnonorum, npennaraemoit ans
HHIEKCa TIOMCKA B CUCTEMAX FIONCKA HaHHBIX.

Ul —1utepdelic 110.1530BaTe.14

F - 3q02¢7x 11 JeTom $opNEpopaite 1 = OIS B 2 eTOTR MpeXTTALTIEHAY -
sampoca PeEVPLOE
Mozean u aroruT 3apec pescrasaesnte :
- . Flerpyuent uxTpoinr
$opapcsnnss DoaEsoRazey zeer {EI‘ AenT ::g.:
ENISKCAUME SADPOTA. > [ ! —
POLICTEHILN €70 BILTY 1 pe
HopuaiBramuz AxgTanrk
o N s U7
Moo o . sarpose SRerene .
ZORRECHOH SOMEL BYIX l ' l meﬁmx
NEQRES QOBAX
Sanp0IA, A POPMDPIIIHHE B Poprmposane COpmponxa 2 TpedIaNER
HEQENONX Tepiios tamzapye SCL " ADOMESTER c‘=1,1
hd ! - L hd
BA3A JJAHHBIX
3
‘ 9 A
S —COOTEeICIBHE DRCVPCA SAIPCY
Meaens 1 aezoas 2orcsn 3 ofpadony Jamn
1 N | .
B I —
C .
( -~ ITonck JaHHBIX i / * i CMAHTHIECKOE | |
\ S i ’ I AJpo
, l P S—
‘ x "
l OrnpeaeneHiie CChliIoK I ’ 'Basa 3HanHIilt
[ MeTtogpr nEJekcam - ] A4
T . Hapo 6a3s 3aHanH
i - - .. . )
‘ MeToas1 CRATHA JABEBIX \ HarepopeéTatop J
\ \\, g /

Puc. 5. Apxarexiypa FSV Texnonoran.
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Tlpn  paspaBorke dymapionansHolt  CTpyKTYpEl H IDEF wmopeneit
HHCTPYMEHTAILHOTO NPOrpaMMHOro Moy Jist ofpaboTky 3anpocoB
B KOPTIOPaTHRHLIX CeTAx 06paboTka 3anpocos noapasaenseTcs Ha 2 sTana.

Ha I stane cosnaiores 3anpochl, COCTAB/IEHHBIE HA €CTECTBEHHOM A3biKe, Ha
OCHOBE METOZOB 06paGoTku 3anpoca, HCKYCCTBEHHO CO3AAHHBIE 3aNIPOCHI, OCHOBE
metonios UL (User interface). . o L e

O  s7an, SABLTOWMICA  pexyppeHTHOH . NOCJGAOBATENLHOCTDIO,
OCYHICCTBIIETCA MYTEM OYMCTKH OT HONOJHMTENbHLIX. M BCIOMOraTeNbHLIX
TEPMOB, ONPENENICHHUs BHNa 3anpoca, CO3AAHM HHREKCOB JIOTHIECKHX ¥ HeUeTKHX
TEPMHHOB, 30HANLHOTO NOJIA, .

Ilpn  coamammm IDEF mozleneit M  (YHKUMOHANLHOH  CTPYKTYpEI
HMHCTPYMECHTILHOIO NPOrpaMMHOrO MOIyJ/IA NMOHCKAa M NPEACTaBJICHHS JaHHbLIX
B KOPTIGPaTHBHOI ceTn paspaGorana IDEF0 Moness Ha OCHOBE METOROB, Mozesnei
CHCTEMbI MOHCKA JAHHLIX B HEYETKMX M CTOXaCTHUYECKHX CpeAax, TPaAHLIMOHHOIO
noMcka, NMPOLECCOB OnpeAeneHns cooteeTcTeUA 3anpocy S-OP. Ilpencrasnenne V
BJTIOY2ST B Ce6a MpoLeccs! MpueMa MHOXECTBa 3/IEKTPOHHBIX PECYPCOB, BLIGOpa
MeTola TpencTaniieHus, onpenpesiehus Buga Ul, obecneueHHs OFpaHHYeHMIT H
(UILTPOB ¥ NpepCTaBiicHME Ha MX OCHOBE MHO)XECTBA, OMPEHENEHHs, KOHTPOs
obpaieHHli BO MHOKECTBE 3/IEKTPOHHLIX PECYPCOB NOJIb30BaTEls.

Texnonorus FSV muurerpuporana B Takue cuctembi, kak: «APMAT+»-
aBTOMATH3MPOBAaHHAA cHCTEMa MH(OPMALMOHHO-PECYPCHEIX LEHTPOB, «Mobile-
Library»— Mo6unsHoe nporpammmoe ofGecnieuenye no GHOIHOTEUHBIM pecypcam,
"«vLibrary» — BupTyamsHas GuGrmHoTeka NMHCLMEHHOTO KYJLTYPHOTO Hacnenus
TIOPKCKHX Hapozios LentpansHoii Azun XIX Beka (KasaxcTaH).

HAna sxcnepumenta B ¢opmate MARC21 MOXKHO MCTIONB30BaTh CTaHnapT
obmena pammbmu ISO2709 npu ofmeHe paHHBIMM B KOPNOPATHBHEBIX
uHdopMaumonHo-6n6moTeunsx cucremax. IMostomy 6bul0 BhIGpaHo Gonee
50000 HanMeHOBaHMii Paz/IMYHBIX JNEKTPOHHBIX PECYPCOB H IOJIHBIX TEKCTOB.
Jina conocraBneHus H pesyNbTATOR aHANH3a BLIOpaHLI TakHe NapaMeTphl, kak
«Cropocte», «KomuuecTBo HalijeHHBIX zaHHuIX», «Cpeamee 3HauenHe
aKTYyaIbHOCTH» H MX Pe3y/bTaThl MPUBOISTCA B HHIKECJICOYIOIMX PHCYHKax
(Puc. 6, 7). :

A Heaerkate 3aupocs: 2 VTLS (CIIA)

® «cALEPH» (Hcpons)

a “LiberMedia” (Ppannua)

& «Pycaan» (Poccus)

= «BatANoTeRa-2000% (Poccnn) -
3 ARMAT (K>Scrucron)

o HPBIC (Poccnsg)

a ARMATX+ (VaGexucton)

[} 20 40 60 80 100

Pac. 6. PesysnTaTs: noncka u 06padoTin ganALIX 10 DAPaMeTpy
«Cropocrby,
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9
°s BARMATH (Vibexmerom) |
o3 HPBHC (Poccns)
L SARMAT (KsSexmcron)
as 2 «BubazoTexa-2000» (Poccma)
o R «Pycrame (Poecus)
o8 2 “LiberMedin® (Pparmin)
oz @ «ALEPH» (Hcpoxa)
[X W VILS (CHIA)
L]

Touasie 3anpock S-3anpocs Heserxze jagpocst
Puc. 7. PesyanTaTsl noncka u o6paborku fannbIX no napamerpy
«Cpennee 3Ha9eHHE AKTYATLHOCTE,

PesynbTaThl  3KCMEpHMEHTa MOKA3LIBAIOT, 9TO  BHICOKAS  CKOPOCTE
MPENOCTABISET MONbL3OBATEIMIO, BO-TIEPBHIX, JHMINHION HH)OPMaUHIO, BO-BTODKIX,
OYEHb TPYZLHO YROBAETBOPHTH MOTPebHOCTH B HHPoOpMaipm, T.e. HeoGxomumo
NpoaHaNH3HPOBATh MHOKECTBO aHHbIX. XOT? HA MOHCK YXORHT OONIbLIE BpEMEHM,
HO HAXOXJEHME HY)XHEIX HAHHLIX CBHMAETENLCTBYeT O 3(()eKTHBHOCTH cucTeM
MONCKa, MOCKONbKY AHANHM3 M OrpaHWYeHHe HIMIHeH HHGOpMauMH NossoNseT
C3KOHOMHTDb 25%, HHoraa A0 50% BpeMeHH MoJb30BaTeIeH.

3AKJHIOYEHHE

B pesynbTaTe npoBedeHHOH HAyUHOH H mnpaxTHUeckoH paboThl mo Teme
ROKTOpPCKO#A muccepTauMn «Mopenu, MeToAsl NMoMcka M o6paGoTkk AaHHBEIX
B HEUETKHX M CTOXACTHYECKMX HHPOPMALHOHHLIX CPEAaxy NONY4eHs! Ceqylomue
PE3yNbTATHI H CAEINAHBI CIIERYIOIHE OCHOBHLIE BLIBOJbL.

1. [ina nomcka u 06pa6GoTku NaHHEIX B KOPIIOPATHBHAIX HH(OPMALIHOHHEIX
cpenax paspaboTanb! knaccuHurauma HHGOPMATHOHHON CPeasl, ITAMk! Pa3sBHTHI,
AITOPHTM C PeKYPPEHTHBIM OTHOMIEHHEM H INpPOrpaMMHBIA MOAYJb BHECEHHMA,
PENAKTHPOBAHHMA [OAHHEIX, NPOTpaiMHBIA MOXYNb, YCOBEpPHICHCTBOBAHHBIH
aNropMTM COXpaHeHMd faHHBIX., OHM CHOYXAaT OCHOBHBIM  3JIEMEHTOM
MpOrpaMMHOTO MOYJIS M aNrOpPHTMOB BHECEHHA, penmuponanm H COXpaHeHHs
OaHHEIX MPH OTPefefICHHH TEePCIEKTHR Pa3BHTHS mmommﬁ, METonoB H
Mofieneit Mcnonb3oBaHUA HH(OPMALMOHHEIX PECYPCOB B BONMPOCAX MOHCKA H
o6paoTku fAaHHLIX B PasHOCTPYKTYPHBIX H PasHOCBOHCTBEHHBIX Ppecypcax
Gonemmx 06eMOB KOpHOPATUBHON HHGOPMAUHOHHOM CeTH. ‘ ,

2. IlpepnoxeH  MeTon  onpemesieHUA npensapme.m:uoro _peiiTvHra
MEKTPOHHOTO pecypca Ha OCHOBE BXORAIHX M ucxonsmmx . CCBUIOK
B KOpnopaTHBHO{I ceTH. 310 NnoBbICHI0 3(EXTHBHOCTS ONpeaeneHus peifTunra
anexTpoHHoro pecypca Ha 50%. [Tlossonser mcnoym3omaTh — AaHHLILE
MaTeMaTHYeCKHii MeTOA B BOMPOCAX OMpEAeseHHs HMMNakT-hakTopa M peifTuira
3IEKTPOHHBIX PECYPCOB.



3. ins ouermcn cucrem mowmcka maHHbIX, COOTBETCTBHA KPHTEDHAM TOTHOCTH
M LE/I0CTHOCTH, yMeHblleHUs BpeMeHH MOHCKA paspaboTaHa Mozenb JIOTHKO-'
CEMAHTHYIECKOrO TIOMCKA, uTO MOBHICHIO ((EKTHBHOCTE NOHCKA Ha 5%. Moer
CAYXUTE HCCNENOBAHMIO BOMPOCOB HHAEGKCALMH MHOXECTE MpeABapHTEILHO
OnpefeNeHtbix 3P M zanpocos, mnocTpoeHMA HX CEMaHTHYeCKMX CBsA3eil,
ONTUMH3ALTH CKOpOCTH noucxka Ha OCHOBE xpmepﬂea H MaTeMaTHYCCKUX
METOJIOB MIOMCKA M 06PaBOTKH JAHHLIX B MHOrOMPOQMILHLIX H MHOTO3TAaNHEIX
HHGbOpMAUHOHIBIX pecypcax.

4. PazpaGoTanu: anroput™ M NporpaMMHslii  MORYJIL  OMNpeReneHus
COOTHOILEHHS Mexmy napameTpamH napaMeTPHIECKHX byHKLMH
TIPHBAQIEHOCTH, BrGOpA HedeTKHX TEPMOB, COOTBETCTBYIOMMX kjaccam
GyHximit npuHaIUIeRHOCTH B MeTOAAX MHTEUIEKTYallbHONO noucka u o6paboTku
nanubix. ToBeimena sdexTusrocTs 06pabOTKH HEYETKH 3aMPOCOB Ha 22%. 10
NO3BOJIET CO30aTh AAPO, OCHOBAHHOE HA HEUETKHX TEpMax 6a3bl 3HaHMit AnA
PasHOCTPYKTYPHBIX HH(OPMALMOHHBIX PECYPCOB 1 CHCTEM.

5. PaspaGoTami  anroputmbi, nNpOrpaMMHBIi  MOOynL M 3 cnocoba
TO CO3IAHMIO CEMAHTHMECKOTO ANpa IS CHCTEM TOWCKA JAWHEIX B HEHETKOH
uHGOPMAMOHHOH cpege  KOpROpPaTHBHLIX nHGOPMaLHOHHO -GHENHOTEUHBIX
CHCTEMAxX, a TaKxe mnOBblIeH 06beM MAAHHBIX, COOTBETCTBYIOLIHX 3arnpocy,
Ha 10%. Cny:xwur ocHOBOI s MccnenoBaHus BOMPOCOB PA3BHTHsI, YIIPaBIEHUA H
CO3LAHHA COOTBETCTBYIOMIEr0 CEMAHTHYECKOro Aapa IJIA HHTEJUIEKTyaJIbHOro
noxcka, o6paGoTkn u momHdukaupn AaHHLIX B uHdopMalMOHHLIX pecypcax
Gonsmoro o6nema.

6. PaspaGoTans! snpo 6asel 3HaHWii, aiTOPUTM, NMPOTPaMMHENH Moayms ee
PasBUTHA, MEXaHW3M paspaGoTku npasun u 6asbl HEUETKHX 3HaHU B cucTeMe
NoMCKa RaHHBIX, a Taike cnpoekthposaHa IDEFIx mopems ans sgpa 6Gasbl
nanHeix. IMosponser noBbicuTs 3¢heKTHBHOCTH MOMCKA H 06paboTkH gaHHBIX
npaswi 1 6a3bl HEYETKMX IHAHME Ha 20%. '

7. PaspaGoraner IDEFO u IDEFlx Momnend AJl NPOTPAMMHBIX MomyJeh
CHCTEM NOMCKA AAHHBIX B KOPNOPATHBHLIX HHGOPMAUMOHHO-GHONHOTETHLIX
cucreMax. CHNyRMT JJid WCIOAL3OBaHHA B  HCCJICHOBAHHAX, CBA3AHHBIX
C TMpOEKTHPOBAHMEM (YHKIMOHANLHLIX BO3MOXKHOCTEH HHCTPYMEHTANLHOIO
NpOrpaMMHOTO MOAYJ [l aHanusa, o6paGoTku TexcTtoB H paspabotkn IDEF
Mozesiell, ¢ BONpOCAaMM MHAeKcaluH, cxaTus, uHdopMaLMoHHOH besonacHocTH,
B5I60pa TEXHHYECKHX CPENCTB.

8. Coznana apxuTekTypa, TexHosorun FSV— nporpammHoro obecnieuenns no
CO3NAHMI0O CHCTeME! moucka W o0paGoTkH HaHHBIX B  KOPTIOPATMBHBLIX
uHGOPMALMOHHO-OUOIHOTeYHbIX cHcTeMaX. PesynbTaThl BHENPEHUA TEXHONOHH
FSV B kopropaTtusHyio mrgopMalHoHHO-6uGnMOTEUHYI0 cHcTeMy APMAT-+
MO3BOJLTIOT NOBLICHTH 3 dexTuBHOCT, «KOAHMUecTBO HalAEeHHIX HAHHBIX» — HA
7%, «Cpennee 3uagenne aktyamHocTi» — 10%, «Ilonck» — Ha 5%.
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INTRODUCTION (abstract of the dissertation of doctor of sél'ence (DSc))

The aim of the work. Development of models, methods for searching and
processing data in fuzzy and stochastic information environments, also software
creation for the corporate information library systems.

The object of the research is the processes of data retrieval and processing
information in fuzzy and stochastic information environments of scientific and
educational corporate information and library systems.

The novelty of research is as follows:

the algorithm of recurrent data storage relations has been improved and
software module has been developed to search and process data in corporate
information and library systems;

the method for calculating the preliminary rating of the electronic resources
based on incoming and outgoing links and the software module has been
developed, ‘

the model, algorithm of the semantic kemel and the software module for the
data retrieval system in fuzzy and stochastic information environments based on
logical semantics has been developed;

the method has been improved and the softiware module for designing
parametric functions based on linguistic variables for fuzzy queries has been
developed;

the semantic kernel, algorithm and software module of the data retrieval
system based on logical semantics in fuzzy and stochastic information
environments are created;

the model, algorithm and program module for creating the knowledge base,
in accordance with the Mamdani rule, of the intelligent data retrieval system in
fuzzy information environments has been developed;

FSV technology of the creating data retrieval system, also it’s architect, [IDEF
models and algorithms, design of the database in corporate networks has been
developed.

Implementation of the research results. Based on «<ARMAT-+» software
of the corporate information library system based on FSV-technology, models,
methods, searching and processing data methods in fuzzy and stochastic
information environments:

Method for calculating the preliminary rating of an electronic resource based
on references, software module and algorithm for designing parametric accessory
functions based on linguistic variables for fuzzy user queries, a software tool
module for intelligent searching and processing data, a software module, a method
and an algorithm creation of a knowledge base has been applied to the corporate
network of main library of the Academy Sciences (certificate of the Ministry for
the Development of Information Technrology and Communications of October 30,
2017 No. 33-8/7293). As a result of scientific research , there were opportunities to
increase the efficiency of determining the rating of electronic resources by 30%,
using high-ranking resources when presenting resources to users, improving
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the efficiency of processing requests in the corporate. network by 15%, improving
the collection, searching, processing and reporting of data by 12%.

The mathematical model of logical semantic search, software module and
algorithim for designing parametric membeiship functions based on the linguistic
variable for fuzzy user queries, model, methods, algorithms and software module
for creating semantic kemel has been applied to the library and the inter-branch
cofporate network of the Republican Scientific’ Agricultural Library (certificate of
the Mihistry for the Development of Information Téchnology and Communications
of October 30, 2017 No. 33-8/7293). As tl;g result of scientific research made
opportunity for choosing appropriate resources of the requests in native language
ihtredsed éffectively to 30%, information retrieval efficiency by 8%, twice as
reducing as the number of found électronic resources and increase in accuracy
by 30%.

" Algorithm for storing data with a recurrence relation, model, algerithm and
software module of the semantic kemnel, model, algorithm, and software module
for creating a knowledge base in accordance with the rule of Mamdani has been
implémented in the Information Resource Center of the Intellectual Property
Agency (certificate of the Ministry for the Development of Information
Technology and Communications of October 30, 2017 No. 33-8/7293). The results
of the scientific research made it possible to increase the efficiency of the
formation and processing of initial data by 15%, to increase the efficiency of data
retrieval by 12%, to increase the amount of data corresponding to requests by
‘processing fuzzy term requests by 30% and to reduce the amount of unnecessary
data by 50%.

The database project and architecture of the IDF-models of the FSV
technology developed for the creation of the retrieval system, the mathematical
method and software for the semantic search and determining method has been
implemented in E-Line Press "Ltd (certificate of the Ministry for Development of
Information Technologies and Communications, October 30, 2017,n0. 33-8/7293).
The stidy results are made of the opportunity to improve the of the efficiency of
the data retrieval by 1.5 times,to increase the effectiveness of database creation by
20%, to’ improve' the  efficiency of data retrieval by 5%, the efficiency of the
databdse to redice the améunt of the corresponding resources up to 50% and
accuracy is 1.3 times.” o

_Structure and scope of the dissertation. The dissertation consists of the
introduction, five cHapters, conclusion, the list of used literature and appendix.
The dissertation volume is 188 pages ' '
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