OT3bIB
OPUIUAJIBHOI'O OIIITOHEHTA

Ha gucceprammio W asTopedepar XyccelH AJmM  Ha  TEMY:
«CrrenimaibHOE MaTeMaTHIECKOe obecrieycHHE IIPOIIECCOB
yrpaierust SHEProdQGEKTUBHBIM — IIEPEMENICHACM  NaHHBIX B
6ecIpOBOHBIX MHPOPMAIMOHHBIX CHCTEMax, MPENCTaBICHHYIO Ha
COWCKAaHUE YyYEHOM CTeNeHHM KaHaumara TEXHMIECKMX HayK II0
cnenmuansHOCTH  2.3.5. «MaremaTueckoe M NPOrpaMMHOC
obecrieueHre  BBIUHCIMTEIBHBIX ~ CHCTEM,  KOMIUIEKCOB U
KOMITBIOTEPHBIX CETE»

AKTYaJIBHOCTh T€MbI

AKTyalqbHOCTh TEMBI JHUCCEpPTallMh XyCCEHH Amn  «CroenuainbHoe
MATEMATHIECKOE OOECTIEUeHHE HPOIECCOB YIIPABICHHS 3HEProd(PeKTHBHBIM
TIepeMENIEHHeM TaHHEIX B OECIPOBOIHBIX UH(GOPMALMOHHBIX CHCTEMax)
00yCIOBIeHa TeM, YTO IIOCIETHHE TOXBI OSCIPOBOMIHEBIE rHGbOpPMaIIOHHBIE
CHCTEMBI ¥ CEHCOPHBIC JaHHbIE B HUX CTalH CYIIECTBEHHO Ba)XKHBIM 00BEKTOM B
CBA3M C MHTEIUIEKTyalu3almell ux oOpaboTKu ¥ IMHUPOKKAM PaCIpOCTPaHCHHEM
KOHIISIIITAN ¥ TEXHOIOTUH «YMHBIA JOMD. O6paboTka CEHCOPHBLIX JaHHBIX OT
MHOKECTBA AKTHBHBIX YCTPOMCTB M MHOTOUHCIICHHBIX JIATYMKOB O0BEIHHEHA C
06IAYHBIMI CEPBUCAMH, YTO HOPOMMJIO MPOOIEMy MOUCKA apXUTCKTYPHBIX H
CTPYKTYPHBIX PEIICHUH, HAIIPABICHHBIX Ha CHIDKCHIC SHEPronoTpPeOICHN BCEH
CHCTEMSBI B IIEJIOM U IIOACHCTEMBI YIIPABICHHS TaHHBIMU B YaCTHOCTH.

TakuM 06pa3oM,. aKTYaTbHOCTh TEMBI AUCCEPTAIMOHHOTO HCCICAO0BAHM
IPONMKTOBAaHA HEOOXOOMMOCTHIO ~ PaspabOTKH  CICHHMANBHBIX  CPENCTB
MATEMATHYECKOTO 0BECIIeUeH s IPOIECCOB YIPABICHH 3HEProd()QEKTHBHBIM
IIepeMeIeHHeM IaHHBIX B OCCIPOBOTHBIX uH(GOpPMAIMOHHEIX CHCTeMax Ha
OCHOBE JHHAMHUYECKON PEKOH(PUIypaIMK U KIIACTEPU3ALIIH.

[To3TOMy B KauecTBE OCHOBHOM LEIH HCCIIET0BAHILT BEIOpaHa pa3paboTKa
MoOIeJell W aurOpHTMOB PabOTHI CPENCTB CIELHAIBHOTO MaTeMATHICCKOTO
0GeCIedeH sl IPOLECCOB yIPABICHHS — SHEProdGPeKTHBHBIM NEPEMCIICHICM
IaHHBIX B 6ECIPOBOIHBIX HHPOPMAITMOHHBIX CHCTEMAX.

|

3agaum B pe3yabTaThl

Couckarenb y4eHOM CTemeHH CHOpMYNHpOBAl W PEIIMI CIICAYHOIHC
3a7auy U MOy COOTBETCTBYIOIINE PE3YIBTATEL:

1. Co3maHa MOIEIb CHIDKEHHsS OJHEPTOMOTPeONCHHA —MPOLECCOB
IepeMeIneHds JaHHBEIX B OCCIPOBOHBIX nH(OPMAIMOHHEIX — CHCTEMaX,
oGecrieunBaromas moBbImeHre 3(G(EKTUBHOCTH y37a CIHASHAS TI0 MEpe
yBeIMUEHHUs KOIMYECTBA KIACTCPU3YEMbIX Y3II0B, a TAKKEe HX HHIMBUIYAJIBHEIX
YpOBHEN 3HEPTUU.



2. Ipennoxkena MoOmUGUKAIMA CTPATETHH YIPABICHHA NAaHHBIMU Ha
OCHOBE ar¢HTHOTO IIOJXO0Za, IIO3BOJIONAs ITOBBICHUTH 3HEProdd(eKTHBHOCTE
MapIIpyTH3aLKH B KDYITHOMACIITAOHBIX OSCIPOBO/IHBIX CEHCOPHBIX CETAX.

3. Pa3paboTaH aIrOpUTM YITydIIeHHUs IOKasaTeNleH sHepro3pPexTUBHON
CBSISH OOBEKTOB GECIIPOBOHEIX MH(MOPMAIMOHHEIX CHCTEM, 00eCIe nBarOIIMHI
cOKpamieHre OOLIEr0 BPEMEHH, HEOOXOXMMOTO Ui 3aBEPIICHHUS Mpomeccd
KJIACTEPU3ALIHU.

4, PaspaboraH THOPUIHBIY  HWTEPAUMOHHBIM  AITOPHTM  TIOHMCKa
AHOMAJILHEIX JAHHBIX, COUYETAIOIIM{ HPUMEHEHHE MAaTpULBl CXOICTBA
AHOMAJIBHBIX IPU3HAKOB [JAHHBIX M KIACTCPHBIN aHAIM3 C HCIOIB30BAaHUCM
oOygenuns iForest, obecrneYnBAOIUN YIyIIIEHHE TOYHOCTH oOHapyXeHHUSA B
cpenueM Ha 22%.

5. Paszpa6oTaHa CTpYKTypa IPOrPaMMHOTO KOMIUIEKCA NMHAMIIECKOro
MOHUTOPHHIA MOTEPh OOMBIINX 00BEMOB AaHHBIX C MHOTOYPOBHCBEIM cbopom
nHpopManyi (YpOBHH KJIacTepa, [IPOM3BOAUTEIBLHOCTA Y3I0B H paboTEI
3aaHMil), 00eCIeurBaroas MaKCUMaJIbHy 0 TOYHOCTE MOHUTOPHUHTA 1O 98%.

6. KOMIIOHEHTHI MPOrpaMMHOTO OOECHEYCHHUs 3apeTHUCTPUPOBAHBI B
Pocnarenre.

PaGora BhImonHena B ®TBOY BO «BOpoHEKCKUH TOCYIapCTBEHHBIA
TEXHHYECKHil  yHMBEpCHTET» B paMKaxX  HAy4yHOro  HampaBlICHHA
«BBIUMCINTENbHEIE KOMIUIEKCEI M MIPOOJIEMHO-OPHEHTHUPOBAHHBIE CHCTCMBI
YIIPaBICHUA.

Hay4yHast HOBH3HA

HayuHoi HOBH3HOH XapaKTEePU3YIOTCs IPEATIOKCHHBIC B paborte:

1. Mopudukarumsi CTpaTeTHH YIPABICHUSI IaHHBIMU, OTIMIAIOMIAACA
IpUMEHEHWeM  areHTHOTO — momxoma ¥ (peiiMBOpKa JTUHAMHYECKON
pEKOH(UIypaliy I TEXHOJOTHH CIIIHUA Ha OCHOBE JCPeBA, MO3BOJLIOMIAT
IIOBBICUTE 5HEPro3)HEeKTUBHOCTL MAapIIpyTU3alud B KPYITHOMAaCIITaOHBIX
0€eCIIPOBOIHBIX CEHCOPHBIX CETAX.

2. Momenb CHIDKEGHHS SHEPTOIOTPEOICHUS IMPONECCOB MEPEMCIICHUS
IaHHBIX B OECIPOBOMHBIX HHGOPMANMOHHBIX CHCTEMax, OTIMYArOIIadACsH
HCTIONb30BAHNEM CKPBITEIX MAapKOBCKUX MOJIENel M TEXHOIOTHH KIaCTepU3aiy
1 obecreunBaromas HOBBIIIEHHe 3(GGEKTUBHOCTH y3/1a CIHAHHA II0 MEpe
YBEIMYEHHs KOJIMYECTBA KIACTEPU3YEMBIX Y3II0B, & TAKKE NX MHIUBHIYATIBHBIX
YpOBHEU SHEPTHUH.

3. ANTOpUTM VIIyYICHUs IOKa3aTeNnen SHEProdPPEKTUBHON CBSI3H
OOBEKTOB  OECHPOBOIHBIX ~ MH(MOPMAIMOHHBIX  CHCTCM, OTINYAIOIUICS
ABTOMATHYECKHM BLIOOPOM T'ETEPOTEHHBIX (DAKTOPOB DPAHKHPOBAHHA y3/la
CIIMSHNS — KaHIUIaTa ¢ HauOOJNBIIEH peaan3yeMOCThIO, H obecIeynBaromUN
COKpameHre OOLIero BPEeMEHH, HEOOXOMMMOTO JULi 3aBEpIICHHA Mporecca
KJIaCTEPU3aLIHH.



4, TuOpuaHBIM UTEPAIlMOHHBIA aITOPUTM IOWCKA aHOMANBHBIX HAaHHBIX,
COYETAFOIIUH IPHMEHEHNE MAaTPHUIIEI CXOICTBA AHOMAJIBHBIX IIPU3HAKOB JTaHHBIX
¥ KJIacTepHEIH aHAU3 C UCIONB30BaHHeM o0ydeHus iForest, obecrieurnBaromui
yITydIIeHHEe TOYHOCTH OOHApYKEHUS B CpeTHEM Ha 22%.

5. CIpykTypa MpOrpaMMHOI0 KOMILIEKCA THHAMHAYSCKOr0O MOHUTOPHHIA
IoTeph GONBIIMX 00BEMOB JAHHBEIX ¢ MHOTOYPOBHEBBIM COOpOM HH(pOpMAIH
(ypOBHH KJIacTepa, NPOM3BOAUTENBHOCTH Yy3IOB M paboTel 3amaHuii),
o6eceyrBaomas MAKCUMAILHYI0 TOYHOCTE MOHUTOPHHTA 10 98%.

Bce  mepeumCIEHHBIE — PE3ylbTaThl,  [OJIYYCHHBIE B paMKax
JACCEPTAMOHHOX  pabOTEI, SABJIAIOTCS HOBBIMA M JOCTOBEPHBIMH U
cooTBeTCTBYIOT TpeboBanusM [lonoxerus BAK PO.

TemaTnka paGoThI COOTBETCTBYET CIEAYIONIMM IIYHKTaM IIaclopTa
criemmambHOCTH  2.3.5 «MaremMatudeckoe U IPOrpaMMHOE  OOeCHedeHHe
BBIYMCIUTEIBHBIX CHCTEM, KOMIDIEKCOB ¥ KOMIBIOTEPHBIX CeTek». I 4.
«VIHTENNeKTyalbHbIE CHUCTEMBI MALIMHHOTO OOYyHYeHHMs, yIpaBieHUs Oazamu
JNaHHBIX ¥ 3HAHMH, MHCTPYMEHTAIBHBIE CPEACTBa pPa3paboTKu MU(POBBIX
IPOAYKTOBY; M. 9. «Mojemnu, MeToIbl, alfOPUTMBI, 00NaYHbIe TEXHOJIOTUH U
IporpaMMHas HMHQPACTPyKTypa OpTaHM3allMd IJIOOAIbHO —paclpeeIeHHOMT
00pabOoTKY TaHHBIXY.

Teopernveckass W MNpaKTHYecKass 3HAYHMOCTh HCCIENOBAHHS
3aKIFOUaeTCs B paspaboTKe CIEIUANBHBIX CPEACTB MaTeMaTHYeCKOro U
IIPOTPAMMHOTO OOECTIEUEHHs] YIIPABICHHA NPOIECCAMU SHEPro3(pheKTUBHOTO
TepeMeNIenns NaHHBIX B OCCIPOBOJHBIX HH(OPMAIHOHHBIX CHCTEMax Ha
OCHOBE IMHAMHYECKOH peKOHQUTYpaALMK U KIaCTCPU3aIi.

Teopernueckre pe3yisTaThl PabOTEl MOIYT OBITB HCIONB30BaHBL B
IPOEKTHBIX ¥  HayYHO-HCCIENOBATENBCKUX —OpraHU3alyiX, 3aHUMArOIINXCS
IPOEKTUPOBAHUEM SHEPro3P(EKTUBHBIX MPOTPAMMHBIX CHCTEM  YIIPABICHI
IIOTOKAaMU JaHHBIX.

OcHOBHBIE pe3ynsTaThl BHempensl B AO «HayuHO-HCCIEN0BATEIbCKUH
WHCTATYT BHIYMCITHTENBHEIX KOMILIEKcoB M. M. A. Kapniesa» (r. Mocksa) mpu
IIPOEKTUPOBAHUM CHUCTEM YIIPABIECHHs [CPEMEIICHUEM II0TOKOB MaHHBIX B
GECHPOBOMHBEIX ~ MH(QOPMALMOHHBIX ~ CHCTEMax, B  y4eOHBIM  IIpoIece
BOpPOHEKCKOTO TOCYJapCTBEHHOIO TEXHUYECKOIO YHHMBEPCHTETA B paMKax
JTUCIIATLINH: «BBIYUCTIUTETBHEIE MaInHBI, CHCTEMBl U CETHY,
«EGOpMAIMOHHbIE CETH U TEIEKOMMYHUKAI[MOHHBIC TEXHOIOTHH)», & TaKXKe B
paMKax KypcOBOTO U IMIIOMHOIO TPOCKTHPOBAHHA.

O60CHOBAaHHOCTh HAYYHBIX 0JI0KEHUH N BbIBOA0B. OO0OCHOBAaHHOCTB
c(OpMyYITUPOBAHHBIX aBTOPOM IUCCEPTAI[MM OCHOBHBEIX HAYYHBIX ITOJIOKEHU N
IO TBEP)KAAETCA KOPPEKTHBIM IPHMEHCHHEM METOIOB TEOPUH BEPOATHOCTEH,
TEOpUM IPUHATHS PEIICHHH, KIACTEPHOro aHamk3a, a TaKkke METONO0B



00BEKTHO-OPUEHTHPOBAHHOTO TIPOrPaMMHUPOBaHMs, & TaKkKe pe3ylabTaTaMu
TIPUKIATHBIX SKCIEPUMEHTOB M HCCIENOBAHUA NPEIVIOKEHHBIX MOACNCH U
aJTOPHUTMOB.

CtpykTypa 1 00beM ANCCEPTAIAH.

IuccepranionHas paboTa COCTOMT M3 BBCICHUS, YETHIPEX TIIIaB,
3aKITIOUEHMs], CIIMCKa uTepaTypsl 3 180 HanMeHoBaHMM. PaboTa n3noXxeHa Ha
188 cTpaHuIIax OCHOBHOI'O TEKCTA.

Kpurnueckue 3amMe4aHust

1. Cromno OB yTOYHWTH KJIacC HCCIEAYyEMBIX OECIpPOBOAHBIX
MH(POPMAI[MOHHBIX CHCTEM: 3TO CHCTEMBI YPOBHS YMHOTO JIOMa, IPEAIPHUATHAS
i 6oiee 0OIIUPHEIE OOBEKTEL

2. Wnmes mowcka [aT4yMKa, KOTOPBIH MMeeT Oollee BHICOKYIO CKOPOCTb
pacCenMBaHuUsl 3HEPTHU, MOXKET OBITh PaCIIMpeHa 3a CUCT paclapallIcIHBaHU
3a/1a4yy [TOMCKa.

3. HWccnemoBaHue croco6oB VIIy4IIEeHUI IoKazaTenen
SHeprod(GeKTUBHON CBsS3W OOBEKTOB OECIPOBOAHBIX  HH(OPMAIMOHHBIX
cHCTEM HE BBITISOUT MCYEPNBIBAIOIIMM 0€3  JETalbHOTO  aHalIu3a
CYIIECTBYIOMUX ~ [IPOTOKOJIOB KOMMYHWMKAIMH Y3IOB M  BO3MOXHOCTH
KOMOHMHAIIIH CII0COO0B MOBLIMIEHHS YHEPT03(PPEKTUBHOCTH.

4., Couckarenb pPacCMaTPHBaeT IpoOINECC (UIBTPAIMU [aHHBIX Kak
MHOTO3TANHyIo 3a1a4y. HesicHO, CMOXKET JIM 3Ta 3a/1auya peIaTsCs B PealbHOM
Maciitabe BpeMeHH.

5. CouckaTemro ciexyeT Oojiee YETKO ONPENETHTH IOHATHE IOTEPh
GONBIIMX MNAHHBIX IPH IIOCTAHOBKE 3aJauyd JUHAMUYICCKOTO0 MOHMTOPHHIA
TIOTEPB.

6. B gwuccepraiuu ©  aBTOpedepare MPUCYTCTBYIOT — OTHCIBHBIC
CTHJINCTHYICCKUE IIOTPEITHOCTH.

3aKII0YHTeIbHASA OLlEHKA

B 1memoM KpUTHUECKHE 3aMEYaHMs HE HOCAT IPUHIMIIHATBHOTO
XapakTepa ¥ He CHIDKAIOT OLCHKH €€ 3HA9UMOCTH. JliccepTarus Xycceln Anu
SBJISIETCS 3aKOHUEHHON HAyJHO-MCCIENOBATENCKOM paboToH, comepiariel
HOBOE peIIeHHE BAKHON HayTHO-TEXHUIECKON MPOOIEMBI.

OCHOBHBIC Pe3yNBTATHl JWCCEPTAl[id OMyONMKOBaHBl B 16 Hay4HBIX
pabotax (4 — Ge3 COaBTOPOB), B TOM YUCIE 6 — B U3AHUAX, PCKOMCHAOBAHHEIX
BAK P® (u3 mmx | — B uU3JaHWM, WHICKCHUPYEMOM B WoS u onHO
CBUIIETENBCTBO O PETHCTparuu mporpammsl mnd OBM). Ilybmmkanum MOIHO
OTPaXKaroT COEPKAHUE AUCCCPTAIIH.

ABTOopedepar  MONHOCTBIO  OTpaXaeT  OCHOBHOE  CONCPXKAHMC
mHccepTalMd. Pe3ynbTaTsl  IMCCEPTALOHHOTO — HCCIENOBAHWI  IPOMLIH
aIpo0aIyio Ha MPOGHUIEHEIX KOHPEPEHIIIX U CEMUHAPaX Pas3iuiHOr0 ypOBHA.



[To akTyalsHOCTH U30paHHON TeMbl, TTyOMHE HPOPabOTKH BCETO
KOMILIEKCA YaCTHBIX 3a]ay, HayYyHOU IIEHHOCTH U IIPAaKTUIECKOW 3HAYMMOCTH
HOJIy4EHHBIX PE3YIBTaTOB, 000CHOBAHHOCTH BEIBOJIOB U PEKOMCHIAINHI, MOXKHO
3aKJTFOYNTh, YTO AUCCEpTalHoHHas pabora cooTBeTCTBYyeT TpeboBaHmaM BAK
Poccuu, IpenbsIBIIEMBIM K KaHAUAATCKAM JUCCEPTAIMAM II0 CICIIHATBHOCTH
2.3.5, a ee aBTOp, XycceitH Anu, 3aCITy)KUBaeT MPUCYXICHHUI YUYCHOU CTCIICHU
KaHIIOaTa TEXHUYECKUX HAYK.

OdunuanbHbIA ONIOHEHT

3aBemyronmi Kapeapor u
JI.T.H., TOLIEHT

OpMAaI[OHHOH 0€30I1aCHOCTH
Tausmrna MakcuMm OneroBud
21 ampens 2026 T.

DenepanbHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa3’oBaTEIbHOC YUPSHKACHHE
Bpicero  obpasosammsi  «lOro-3amamHEIM  rOCYIApCTBCHHBIN
VHUBEPCUTET»

IToutossrit ampec: 305040, r. Kypck, yi. 50 net OxTa6ps, 94

Tenedon: +7 (4712) 22-26-82

E-mail: rector@swsu.ru

CatiT: https://swsu.ru

Iudp crenuaaTbHOCTH, IO KOTOPOH 3aIMINEHa TACCePTAITHA:

05.13.05 — DneMeHTEl ¥ YCTPOWCTBA BBIYUCIMTEILHON TEXHUKH U CHUCTEM

yIIPaBICHUI
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