OT3bIB
o(UIEATEHOrO ONIOHEeHTa Ha AuccepTanmio Kapanneesa Jlennca FOpbesrya

Ha TeMy «MeTOo/IMKa OLIEHKH COCTOSHUS U BbIOOpA CTPYKTYPBI BBEICOKOHAQ/I€’)KHOU
pacIpeIeNUTEIbHON CEeTH», TIPECTABIEHHYIO Ha COUCKAHUEe y4EHOU CTENeHH
KaHIMIATa TEXHMYECKUX Hayk 1o crnenuansHocTd 05.13.01 - «CucTeMHBIH aHAH3,
ynpapjieHue 1 06paboTka nHGOpMaIKMH (KOCMUYECKUE H uH(OpPMaIMOHHbIE
TEXHOJIOTUH )»

1. AKTyaJIbHOCTb TeMbl pabOThI

Bormpockl o6ecriedyeHus] BBICOKOM HAJIEXHOCTH TEXHHYECKHX CHCTEM HE
OCTaroTCsl 6e3 BHUMaHMS CO CTOPOHBI YYeHBIX M IPaKkTHKOB. B ycioBusax, Koraa
3aMeTeH POCT BJIUAHHS HeONIaronpUATHHIX ()aKTOPOB Ha PEXKHMMBI IKCIUTyaTallHH
MHKEHEPHBIX CETel, BOSHUKAET IIOTPEOHOCTh B 00OCHOBAaHHMH CTEIIEHH MOIEPKaHUs
HaJIe)KHOCTH Ha TpebyeMoM ypoBHe. [Ipy 9TOM CyILIECTBYeT MHOXECTBO PEIICHHH 110
00ecCIie4eHHI0 BBICOKOTO YpPOBHSI HaIEXHOCTH cucTeMbl. OIHHUM M3 HUX CJIEIyeT
NpHU3HATh CUCTEMHBIN aHAIIM3 HAIe)KHOCTH ¥ HEOOXOJMMOCTH B 06paboTke 60JB1IOr0
KOJIMYECTBa JAAHHBIX, XapaKTepU3YIOLIMX MOBeJeHue 00beKTa, (PyHKIHOHUPYIOIIEro
B YCIIOBHSIX BEpOSATHOCTHOM MPHUPO/bI B3aUMOJEHCTBUS C OKpYKarolled Cpeloi. B
YaCTHOCTH, aHAIW3 HAJEKHOCTH TpeOyeT NOJydyeHHs JOCTOBEPHBIX pe3ylIbTaToB,
KOTJa CJIeyeT pacCMaTpUBaTh BCE BOSMOXKHBIE BIIMSAHHUS HA HAJIE)KHOCTh CHCTEMBI CO
CTOPOHBI: aNNapaTHbIX CPEACTB, HPOrPaMMHOrO obecreyeHHs, 4Yel0oBeYeCKOro
dakTOpa M OpraHM3ANMOHHEIX AeicTBril. Kax/oe n3 ymoMsHyTHIX BIUSHUN TpeOyeT
UCIIOJIE30BaHHUs 3HAYMTENBHBIX PECYpCOB, KaK CO CTOPOHBI BBINTOJIHEHHS Hay4YHBIX
U3BICKAaHMM, TaKk M B Ipolecce ux peamuzanuu. OOpamasch K BOMPOCY O
HeOOXONUMOCTH  ydeTa BIMSHHS IPOTPAMMHBIX  CPEICTB,  BOCTPeOOBaHbI
COBpPEMEHHBIE METOUKH, METO/IbI ¥ aJITOPUTMEL. VX mprMeHeHne, OpHeHTUPOBAaHHOE
Ha TPOEKTHPOBAaHHE H OKCIUIyaTalldi0 HH)XEHEPHO-KOMMYHHUKAIMOHHbBIX CeTe
IOJKHO CTaTh OCHOBOM /Il aBTOMATH3allM¥ aHanu3a M OOpabOTKU MaHHBIX s
obecreueHns] BBICOKOTO ypoBHs HaaexxHocTH. Cpeny MHOrooOpas3usi BUIIOB CeTei,
OTHOCSIIUXCS K CIIOXKHBIM CHCTEMaM, IPUCYTCTBYIOT pacCIlpelesuTe/IbHbIe CETH
(MEKTpUYECKHE, TEIUIOBBIE, BOMONPOBOAHBIE M [p.). PEXHUMBI 3KCIUTyaTalluH
NPUBOJASAT K W3MEHEHHUIO BHYTPEHHEIO COCTOSHHSA CETH, YTO MOJXET CKa3aThCd Ha
pocTe W3/iepXkKeK, CBA3aHHBIX, HANpPMMeEp, C MPEKpaIleHHeM >HEeProCcHa0KeHHUs
noTpebuTenei. 3Mech HANUIO 3a/ada, pellleHHe KOTOPOW CBA3aHO C IOTy4YE€HHEM
JIOCTOBEPHBIX OLIEHOK, MOCKONIbKY TPUPO/a MOSBIEHHUS HENpeIBHUAEHHBIX COOBITHHA
cly4aifHa ¥ HEOINpeJeEHHa, YTO B CBOIO OYepe/b BBI3BAHO BO3JIEHCTBHEM Ha HeE
W3BHE BO3MYIIEHHUH, IMEIOLMX CTOXaCTUYECKHM XapaKTep.

CrpemiieHre 00eCcTieuuTh HaJeHOe QyHKIIMOHMPOBAHNE paclpe/ieITeIbHbIX
ceTell HEMOCPENCTBEHHO CBS3aHO C pa3pabOTKOM MaTeMaTHYeCKUX HHCTPYMEHTOB,



peanu3alys KOTOPHIX O0ECHeYUT MMOUCK ONTHMAIbHBIX PEIICHUH IO 00ecreyeHuto
3aJJaHHOTO YPOBHS CTPYKTYPHOW HaJeXHOCTH. Eciu cyauTe O BO3MOXKXHOCTSX
NpUMEHEHHsST MEpBl HEOMpeAeIeHHOCTH WH(OpMaIMy (PHTPOIMKM) B aHalu3e
HAJE)XHOCTH paclpeleUTeNbHbIX CeTel, TO MOXHO OTMETUTh Clleylollee:
NpHMEHEHHE SHTPONUK MMeeT CBOe OOOCHOBaHME C IO3UIMH B3aWMHOW CBSI3U C
MepOi BEpOATHOCTH, KOTOpas LIUPOKO MCIIONB3yeTCsl B TEOPUH HAIe)KHOCTH.

Takum 06pa3oM, BBITIONIHEHHAST aBTOPOM paboTa JIEXKHUT B PyCiie aKTyalbHBIX
npoOieM, CBA3aHHBIX C  HEOOXOAMMOCTBIO  Pa3pabOTKM  MaTeMaTHYeCKUX
MHCTPYMEHTOB 3aJ1a4ydl CHCTEMHOIO aHajin3a HaJe)KHOCTH, I7ie OIHMM M3 (aKTopoB
HOJy4YEeHHs] TOCTOBEPHBIX pe3yJbTaTOB CIEAyeT IIPU3HATH MPHUMEHHUMOCTH MEpBI
HEOTpeIeJIEHHOCTH UH(GOpMaIiH.

2. O6mas xapaKTepucTHKa padoThl

JluccepraionHas paboTa U3jI0XKeHa Ha 189 cTpaHuIax U BKIIOYaeT BBEACHHUE,
3 rmaBBl, 3aKJIIOYEHHE, CIHCOK OubamorpaguvyecKMx HCTOYHMKOB u3 193
HaWMMEHOBaHUU U 2 MPUITIOKEHUS.

IlepBasi r1aBa JUCCEpTALMU BKIIIOYAET B ce0s1 BOIPOCHI, KAaCAIOLIHeCs:

— pacCMOTPEHHSI COBPEMEHHBIX HAyYHBIX IIOJXOJOB, TEXHONOTHH H
MHCTPYMEHTANBHOM Cpe/ibl, HEIMOCPEACTBEHHO CBS3aHHBIX C HEOOXOAMMOCTBIO
BBIIIOJTHEHHS aHAJIM3a CTPYKTYPHOM HAaIe)KHOCTH paclpeleIMTEebHbIX CETEH;

— 0003Ha4YeHHUs 00J1aCTH M 0OCOOEHHOCTEN IPUMEHEHHSI HHCTPYMEHTOB TEOPUHU
UHpOpPMAaLMK, Cpeau KOTOPbIX aBTOP BBIAEISET MeEpy HEONPEACICHHOCTH
uaopmaimu. IlpemnoxkeHsl [ABa BapuaHTa e€ MpPUMEHEHHss W ODOCHOBaHa
BO3MOXXHOCTh peaji3allii Mepbl B 33JadaxX YCJIOBHOM MHHHMMHU3ALMHU 3aTpaT IpH
IIOCTPOEHUH ONITUMAIBHBIX CTPYKTYP paclpe/leIUTeNbHbIX CETEH;

— (opManbHOM IOCTAaHOBKM 3aqa49d HCCIEJOBaHMS, pELIeHHe KOTOpOH
HAaIpaBJIEHO Ha BEIOOP CTPYKTYPHI PaCIpeeIUTENbHOM CETH.

Takum 06pa3oM, COMCKATENbL 0003HAYUI TOTPEOHOCTH B pa3pabOTKe METOAUKH,
NpUMEHEHHEe KOTOpO# IO3BOJIMT pellath 3aJadd BbiOOpa 3(GEKTHBHBIX CTPYKTYp
CeTH C MPMMEHEHHEM MEPBI HEOTIPEEIeHHOCTU HH()OPMALIUH.

Bo BTopo#i raaBe (cTtp. 46-99) OCHOBHOE MeECTO 3aHMMAaeT pa3paboTka
METOUKH, BKIIOYAoIeid B cebsi crmocoObl U METOBI IIOCTPOEHUSI MAaTeMaTHYECKUX
dopMyn onpeeNneHus SHTPOIUHM IJIsl BBIIETEHHbIX CBs3eH B rpadax. B cBoto odepenp
c moMomplo Tpada MojenupyeTcs CTPYKTypa pacipenenuTensHod cetd. [lo
CylleCcTBY, pa3paboTaHHas MeTOJMKa HajejeHa CBOMCTBAMU MOJENHU, Ha OCHOBE
KOTOPOM MOKHO CTPOMThH MATEMATHYECKHEe MOJIENHU OLIEHKH COCTOSHUM CBSA3eH MEXY
BepIIMHAMH Tpada ¥ SKOHOMHKO-MaTeMaTHIeCKHe MOJENH BHIOOpa ONTHMAIbHOH
CTPYKTYpHl ceTH. B MeTomuke TNpeaycMOTpeH GakTop pasfieleHHsi COCTOSHHH
3JIEMEHTOB CETH Ha paboTOCocoOHOe ¥ HepaboTOCIIOCOOHOE, YTO SABISETCS BaKHBIM



Npy BHIMOJHEHWH aHAllK3a HAISKHOCTH BBIICICHHBIX cBsi3eil B ceTu. 37ech
comcKaTesb IpeayCMOTpEI BO3MOKHOCTh IPUMEHEHUS METO/IOB
SKBHBAIEHTHPOBaHHUs, KOTOpOE HMEET CBOEH LEeNbI0 COCTaBICHHE yIPOLIEHHOM
cXeMbl 3aMelleHHs B3aMeH CYyLIECTBYIOLIEH /i NajbHeHIIero MOAETMPOBAHUS B
IOJyYeHHH MAaTeMaTH4eCKUX BBIPOKEHUH OINpeIeNeHUs SHTPONHUH. 3mech HalUIH
CBOE IpPHUMEHEHHE METOIbl MUHMMAIbHBIX IyTeH H CEeUeHUM, BOCTpeOOBAHHBIE
HeOOXOOMMOCTBIO pPa3rpaHHYeHHs COOBITHM Ha HECOBMECTHBIC W HE3aBUCHUMBIC.
PazpaGotano MOIUGHUIMPOBaHHOE  MAaTeMaTHYeCKOe  BBIPAKCHHE thopMy bl
[IleHHOHA, KOTOPOE C YYeTOM COOJIOEHHMS psifia yCIOBUM O BPEMEHHU MepephiBa B
3IEKTPOCHAOKEHHH, IPUMEHEHO ISl ONpe/IeNICHUs BEJIMYNHbBI SHTPOIIHH.

ABTOp TpefycMOTpen pa3paboTKy MaTeMaTH4eCKOH MpOLEayphbl IOCTPOCHUA
CTPYKTYPBI pacrpeenuTeNbHO! CETH, MPUMEHUB MEPY BEPOSITHOCTH. OHa TaKxe Kak
¥ paspabGoTaHHas MOJENb, YYHMTHIBAET IPOTHUBOINOIOXKHBIE W HE3aBUCHMbIC
cocrosiHUs. IIpMMEHHMB METOZA BO3BENEHMs MapaMeTpoB B CTENEHb, IOCTPOCHBI
MaTeMaTHYeCKHe BBIPa)KEHHs OMpe/eleHns BepOsTHOCTeH cBszell rpaga. Pemenue
OTHOCHTCS K II€IOYMCICHHOMY NPOrPaMMHUPOBAHMIO METOJOM BETBEH U T'DaHMIL.
JlaHHas MpoLexypa IpUMEHHMa s CTPYKTYyp C MajblM YHCJIOM 3JIeMEHTOB,
IIOCKOJIbKY MaTeMaTHYeCKHe BHIPAKEHHsI ONpe/IeTIeHUs BEPOSITHOCTE! CBA3eH rpaga
«MCTOYHHK-TIOTPeOHUTENBY MOTYYAOTCS TPOMO3IKMMHU. TeM He MeHee, COUCKaTelb
mpenaraeT MCHoOJb30BaTh €€ isi MOATBEPXKIEHHs pa3pabOTaHHOHW METONHMKH Ha
MIpUMepe TeCTOBBIX CTPYKTYP.

Tperbsi r1aBa IOCBSIIEHAa pa3pabOTKe psifia BBMHCIUTENBHBIX MPOLENYD,
TIOATBEPIKJAOMINX PabOTOCIIOCOGHOCTD U IOCTOBEPHOCTD Ipe/araeMol MeTOUKH.
[lepBasi BHIYMCIMTENBHAS IpOLedypa HalpaBjieHa Ha peIIeHHe 33134 aHauiusa
CTPYKTYpBI paclpeleluTeNbHON CeTH W BBISBICHHs «ClabbiX 3BeHbeB» B Hed. B
pe3yJbTaTe pacuyeToB SHTPONMMH M IOCIEAYIOIIETo aHanu3a C1abbiX CBs3ed MOXHO
CYZIUTh O COCTOSIHMH PacIIpeIeTTEIbHON CeTH C TIO3ULMK CTPYKTYPHOH HaIeAKHOCTH.
Kpowme storo mporieaypa 6yAeT moje3Hou Ajisi OLeHKH HaZIeXXHOCTH CETH B TIporecce
eé sKcIUTyaTaluM (OIeHKA MpOIIECCAa «CTapEeHHs» CHUCTEMBI 33 pacCMaTpUBaeMBId
NepHOJl BpEMEHH).

C 1enbio BBISIBIEHHUS BO3MOXKHOCTEH B ITOBBIIIIEHHH YPOBHS HAI€)KHOCTH CETH,
aBTOp  OOOCHOBAaHHO  INpe/UlaraeT  BBIYUCIMTENBHYIO  NPOLEAypy  IOUCKa
pe3epBHpPYIOIIMX Jpyr Apyra OJHOTHIHBIX 3JIEMEHTOB ceTH. Jlns 3Toro um
cOpMyTHpOBaHa 3a7ada yCJOBHOM ONTHMH3AalMH M HA OCHOBE Pa3pabOTaHHOHM
METOAUKH TOCTpOeHbl (PyHKIMH orpaHudeHHs. OHHU Ciy)aT A CONOCTAaBJIEHUS
3HAUEHUI SHTPONMMN: IMOJYYEHHBIX U3 YCIOBHS COOJIOACHHUS YPOBHS HAISKHOCTH
37€KTPOCHAOKEHHsT KaKAOro U3 MOTpeduTened W MOJJIEXKAIIMX — pacyery
MIOCTPOEHHBIX CBSi3el «HCTOYHHK-TIOTpeOHTENb». Takod MOAXOJ K MOCTPOCHHIO H
pacyeTy (YHKUWA OrpaHHYEHHMH 3aJayd ONTHMH3ALMH HMMEET IIO0JIOXKUTE/IbHbIC



CTOpPOHBI: H30aBlI€T OT I'POMO3AKHX (OPMYJ, BBIPaKEHHBIX 4e€pe3 BEPOSTHOCTH,
BO3MOXXHO IIpUMEHEHHE KIACCUUYECKMX METOJOB OINTHUMHU3AlUMK; IpHEMIIEMa
yIpOIIEHHAs aJrOPUTMU3ALMSA BBIYUCICHUH [UIs pa3pabOTKM IMPOrpaMMHOIO
obecrieyeHusl.

[IpencraBiena eme ongHa pa3paboTaHHas BBIUMCIUTENbHAsA IIPOLELYPA,
KOTOpas MIO3BOJISIET OCYILIECTBIISATh BBIOOD CTPYKTYpBI 3aMKHYTOH
pacrpeenuTeNbHON ceTH. BrioHe o4eBHIHO, YTO OHa BOCTpeOOBaHa i aHajIu3a
CIIOXKHO 3aMKHYTBIX CTPYKTYP M B IPOLIECCE BBIIOJHEHHS pacueToB pa3pabOoTaHHON
COMCKaTeJeM MeTOOWKH. [l TOHMCKa peIleHUs COUCKATeIb IIPUMEHHT METOJ
MHOXKHTeJel Jlarpanxa, 4To MOXKHO CUATAaTh 00OCHOBaHHBIM PELICHHEM.

Takke B TIJaBe KpaTKO OIMKCHIBaeTCS pa3paboTaHHOE IPOrpaMMHOE
obecrieueHHe W TIPUBEJCHBl KOHTPOJbHBIE IIPUMEPHI pPAcCUYe€TOB C aHATU30M
MOJTy4eHHBIX Pe3yJIbTaTOB.

B 3akii0uenun GopMyTUPYIOTCS OCHOBHBIE PE3yJIbTAThl UCCIIEI0BaHHUS.

B npHJI0KeHHsAX UMEIOTCS CBHIETENBCTBO O IOCYAAPCTBEHHON PErHCTpaliy
nporpaMmsbl 1uisi OBM U akT BHepeHUs.

JIV4HBIA BKJIaJ COMCKaTels B pa3paboTKy yKa3aHHOH HpoOOJEMBI MOXKHO
OILIEHHTh, KaK BBICOKHi. [IpakTHuyeckre peKOMEHIalMH KOHKPETHBI U TIOJI€3HBI.

3. HoBu3Ha Hcc/ieI0BAaHHH M MOJIy4YeHHBIX pe3y/IbTaTOB

OreHrBasi HAyYHYIO HOBU3HY IIOJyYEHHBIX pE3y/IbTaTOB MOXHO OTMETHUThH
cleayrolee:

1. Co3maHa HOBas METOIWKA, COMAEpP)KATEIbHOW YacThi0 KOTOPOM SIBIISIOTCS
IIOC/IeIOBaTeNIbHbBIE JIEMCTBUSA, HAMpaBlIEHHbIE Ha ITIOCTPOCHHE MAaTeMaTUYECKUX
BBIP@KEHUM OmpezeNeHns WHPOPMALUOHHONW SHTPONUHU CTPYKTYp U CTPYKTYPHBIX
CBs3edl pachpelenuTenbHbIX ceTed. EE peamusanmus npeanonaraeT Halu4due
CTaTUCTMYECKHUX JaHHBIX O TMapaMeTpax HaA&KHOCTH W  BBIABICHUA HX
3aKOHOMEpHOCTeH  paclpe/ie/ieHHs, 4YTO II03BOJNSeT  HM30eXaTb  M3JIUIIHEH
norpemrHocTd B pacuetax. COCTOSIHMS 3JIEMEHTOB CETH DPAacCMaTPUBAIOTCH Kak
NPOTUBOMNOJIOKHEIE (paGoTocrocobHOe M HEpabOTOCIIOCOOHOE), TeM — CaMbIX
TMOSIBIIIETCS. BO3MOXKHOCTH pa3rpaHUYeHMs] COCTOSHMHM M HX aHallu3a C IO3UIHH
BEPOSTHOCTHOTO TIOSIBJIEHHsS [EPEPHIBOB B 3NIEKTPOCHAOKEHMH IIOTPEOUTEINEN.
MeTonuka SBISETCS OCHOBOIOJArarollei Mpud (OpPMHPOBAHMHU 3aJay YCIOBHOW
ontUMM3anuu Bbibopa 3(dekTuBHBIX CTpyKTyp. I[IpH 3TOM TIOMCK pELICHHA
YIIPOILAETCS TI0 CPAaBHEHHUIO C IPUMEHEHHUEM MEPBI BEPOSITHOCTH.

ITo cymiecTBy, HOBas METOJIUKa SBIISETCS IIOMOIIHHKOM B pPELICHUHM 3a1a4
CTPYKTYPHOM HaJeXHOCTH, OTKpPbIBasl NEPCIEKTUBHbIE BO3MOXXHOCTH B ITOCTPOCHUH
3 GEeKTHBHBIX CTPYKTYp HHKEHEPHBIX CETEM.



2. PaspaGorana HOBasi BBIYHMCIHMTEJbHAS MPOLENypa MOCTPOCHHUS CTPYKTYpPhI
pacIpe/IeTHTEeTBHON CETH ¢ Pe3ePBUPOBAHUEM TIPH YCTIOBHH COOMIOICHHUS 3a1aHHOTO
ypOBHS HaJeXHOCTH. Ha mpeiBapuTeIbHOM 3Talle pacyera OHa MoJe3Ha s MouCKa
c1aGBIX 3BEHbEB ceTH (MOIeKAIIMX 3aMeHe UK pe3epBUpoBaHmIo). HeobxoauMocTh
onpeieNieHHsl KOJIMYeCTBa Pe3epBUPYIOLIUX APYT APYyra SJIEMEHTOB CBsi3aHa C 3aavyeit
CHATHA HeompeleleHHOCTH B cucrteme. IlomydeHHble 3Ha4Y€HHs SHTPONMH
BOCTpe6OBaHbI TPH BBIMIOJHEHHH aHANM3a HAJE)XHOCTH M MOCIEAYIOMNX HaydHBIX
M3BICKAHUH B cd)epe MPHMHATHS MPOEKTHBIX PeLleHuH obecredeHus GecrepeboHHOro
3NeKTpOoCHabkeHus moTpeGuteneil. MaremaTtuueckue (OPMYNBI  ONpPEIENICHHs
SHTPOINMH MPEACTABIEHb B KOMIIAKTHOM BHUJI€ MO CPAaBHEHHIO C TPEUIOKCHHBIMU
paHee TPOMO3JKHMH (OpPMyTaMu IepecedeHHs M OObEeJMHEHHs BEpOSTHOCTEH
COCTOSIHUS CETH.

3. Pa3paboTraHa HOBasi BEIYUCIIMTEIbHAS MTPOLEAYPa IOCTPOCHHS ONTUMAJILHON
CTPYKTYpPBI paclpeieUTeNbHON CeTH 3aMKHyToro Buaa. OG6aacTb [OIMYCTHMBIX
pelieHMi 3amayd  (POpPMHpYeTCs Ha OCHOBE CO3JAaHHOW METOIMKHM B BHAC
MAaTeMaTHYeCKUX BBIPAXKEHMH HMMEIOIMX He TONBKO KOMIIaKTHyKO (opMy, HO H
MPEIOCTABISIONIAE BO3MOXKHOCTh IOJIYy4YUTh pPEIlleHHEe LETOYUCICHHOI0 XapakTepa,
UCIIOJIB3Ysl IIMPOKHIA KJIacc apaMeTpOB, BEIPAKEHHBIX Yepe3 BeTUIHHY SHTPOIUH.

4. O60CHOBAHHOCTH H JOCTOBEPHOCTDH Pe3yJIbTaTOB HCCJ/IeI0OBAHHS

O6GOCHOBaHHOCTh M JOCTOBEPHOCTH HAay4yHBIX IIOJIOXKEHHW H BBIBOJOB
JHMCCepTaldi O0yCIIOBlIeHa KOPPEKTHBIM HCIIOIB30BaHMEM KJIACCHYECKHX METOAOB
TEOPHM BEPOATHOCTH, TEOPUHM HMH(OpMalWH, CHCTeMHOro aHaniu3a U ob6paboTku
JIaHHBIX, CTPYKTYPHOM HAIEXHOCTH M YHUCIECHHBIX pElleHHMH. ABTOp HCIOJIB30BA
kmaccudeckyro mozens K. IlleHHOHa, 3apeKOMeHIOBaBIIyIo cebs Kak Haubonee
5>pheKkTHBHYI0O B ompeleieHHH KonudecTBa MHGopmanuu. J[0OCTOBEpPHOCTH
TOJTydeHHBIX aBTOPOM IIOJIOKEHUM MOATBepXkIeHa ampobanueil pa3paboTaHHOM
METOIUKH M BEIYMCIHTEIBHBIX MTPOLIEAYP Ha KOHKPETHBIX IPUMEPAX, B YaCTHOCTH, HA
peabHOM CeTH OAHOTO U3 paiioHOB Pecrry6nuku Xakacus. Pe3ynbTaTsl HCClIeI0BaHU
IIPOIILTH anpoOaIlnio B psijie KOH(epeHIUH pa3IuYHOro ypOBHS.

5. Hayunasi M npaKkTHYecKasi 3HAYHMOCTb paboThI

HayuyHass 3HauuMOCTh He BBI3BIBAECT KaKHX-TMOO COMHEHHH, MOCKOJIbKY
TIpe/ICTaBJIEHHbIE TEOPETUYECKHME M3BICKAHHS JIEKAT B PyClle COMOCTABJIEHHS TEOPUi
MH(QOPMALIUK ¥ HAJEXXHOCTH IS 00ecTiedeH sl BO3MOXKHOCTEH pa3paboTKH METOMVK,
METOJIOB U aJITOPUTMOB pellleHUs 3a/1a4 YCIOBHOM ONTHMHU3ALIUH.

[IpakTuyeckas  3HAYUMOCTb  pabOTBI  ONpEAENsSeTCss  BO3MOXHOCTBIO
HCIIONB30BAHMS TEOPETHYECKHMX M IPAaKTHYECKUX pe3yNbTaToB pabOThl  [PH
TIPOEKTUPOBAHUM CTPYKTYP PACIPeIENeHHBIX (B YaCTHOCTH, JEKTPHYECKUX) CEeTeH 1
UX SKCIUTyaTalUu.



K nauboiee 3HaYMMBIM HAayYHBIM PE3yJbTaTaM ClefyeT OTHECTH pa3paboTKy
METONUKH, KOTOpas MpeIOoCTaBIseT BO3MOXHOCTh AaHAIUTHKY IpH HaJIW4HH
CTATUCTUYECKUX MAHHBIX, C YYETOM pAa3IMYHOIO MHOMKECTBA IEPEeCEKAIOIIUXCH
COCTOSSHMM DJIEMEHTOB CETH, CTPOUTh MaTeMaTH4YeCKWe YpPaBHEHHS pacyeTa
sHTponuH. VX HCHONb30BaHME MO3BOJISIET pellaTh 3aJadd  ONTHMH3ALNH,
dopManu3anus KOTOPBIX TPYAHOOCYIIECTBMMA C TMO3WLHK PELIeHHs KIIaCCHYEeCKHX
3ama4 HANEeXHOCTH CHUCTeM. IloMMMO MHaHHOM METOAMKH IIpeajiaraercsi psn
BBIYMCITUTETBHBIX MIPOIIEYD, HAPABIEHHBIX Ha pellleHue 3a/1ad BbIOOpa KOJIM4ecTBa
PE3€EPBHBIX 2IEMEHTOB ¥ OLIEHKH Ha/Ie)KHOCTH CTPYKTYPBI CETH C Y4€TOM BBIABICHHUS B
Hel c1a0bIX 3BEHBEB.

6. Ily6inKanuyu 1 cOOTBETCTBHE aBTOpedepaTa IHCCEPTANHOHHOI paboTe

ABTOpOM II0 TeMe HcCiIeIoBaHus ObLIO OMyOIHKOBaHO 27 MevaTHbIX paGoT, B
TOM 4YHClle 5 B M3JaHHAX, pekomenmoBaHHbIX BAK s myOGnukaldy OCHOBHBIX
pe3yNbTaTOB JUCCEPTALIMOHHBIX PaboT, 7 paboT B 3apyOekHBIX KypHaNax, BXOAAIIMX
B MeXXIyHapojaHble 6a3pl muTHpoBanus «Scopus» u «Web of Science». ITomyueHo
CBUJIETENICTBO O FOCYAapPCTBEHHON PErHCTpalliy MporpamMmel 1uist IBM.

Cpenu myGnuKaimii COUcKaTelb UMEET CTaThd, MOATOTOBICHHBIE JTUYHO, YTO
XapaKTepu3yeT ero Kak CaMOCTOSATEbHOIO UCCIIeIoBATeNs, CTOCOOHOrO IPECTaBUTh
CBOM pa3pabOTKH HAyYHOMY COOOILECTBY.

IlepeueHr TmyOnuMKamuii W colepikaHMe aBTopedepara COOTBETCTBYIOT
NpEABABISEMBIM TpeOOBaHUSIM M JOCTaTOYHO TMIOJHO OTPaXkaloT OCHOBHBIE
ITOJIOXKEHUS UCCEePTAIliH, BBIHECEHHBIE Ha 3aIlIUTY.

7. HegoCcTaTKH MO coaep:KaHHI0 H 0GOPMIIEHHIO THCCEPTALIHH

1. Pazpa6oTaHHas METOIMKa OCHOBaHA Ha aHAJIM3€ CTOXaCTUYECKUX COCTOSTHUH
U CTOXAaCTHYECKHX IAHHBIX CeTH. IIpH 3TOM, MOMHMO YCIIOBHOW BEpOSITHOCTH, M3
TEKCTa He SICHO, TOYeMy B METOJIMKE He YYMTHIBAETCS TUIl pacTipeeIeH s CIlyYaiHOI
BEJIMYMHBI IPH 0OpPabOTKe CTATUCTUYECKUX JaHHBIX CTPYKTYPHBIX 3JIEMEHTOB CETH,
KOTOPBIH II03BOJISIET TIONyYHTH MJOIOJIHUTENIBHBIE IapaMeTphbl CETH, aHaJOrd4HO
BeIuKCIHTEbHOMY anmnapaty GERT-cerei.

2. Pa3MepHOCTh IIPOCTPAHCTBA COCTOSHUM 3J1€MEHTOB JJIEKTPUYECKOH CeTH
XapaKTepU3yeTcs JByMs COCTOSHUSME (paGoTocrocobHoe / HepaboTocmocobHoe) 1
BCE pacyeThl BHINOJHEHBI C YY4eTOM JaHHOW pasMepHOCTH. M3 TekcTa He Clenyer,
BO3MOJKHO JIH pACCMOTPEHHE eIl OJTHOTO COCTOSHUS, HAIPHUMED, «B PEMOHTE.

3. AHanu3 NpOrpaMMHBIX obecriedeHHH B Tabnuie 3.6 HOCHUT [JOBOIIBHO
CyOBEKTHBHBIN BHJI, IIPU 3TOM HE OTpaXeHbI POCCHICKHME pa3pabOTKH, Takue Kak
SimInTech u SMath Studio. He B monHOM Mepe IOHATHO, KakuM o0Opa3oMm
BBIMOJTHSUIOCH X OLIEHKA.



4. ®opmyina (2.3) B quccepTanui GUrypupyeT HECKOIBKO pas, B YaCTHOCTH, OHA
ananornuna gopmyne (3.1). He sicHO, ¢ KaKoi 11elbio oHa qy6iupyetcs?

8. 3aks1r0uenue

[TofBOoAsS WTOr MpPEICTaBIEHHOH aBTOPOM paboThl, MOXHO OTMETHTH
cnenyrouee. JluccepTaluonHas paboTa MMeeT Hay4HO-HCCIIEI0BaTeIbCKUH XapaKTep,
BBIMIOJJHEHA aBTOPOM Ha BBICOKOM HAy4YHO-TEXHHYECKOM YPOBHE, SIBJISACTCH
3aKOHYEHHBIM U LIEJIOCTHBIM TPY/IOM, HallMCaHa TEXHHIECKH IPaMOTHO U 0QOpMIIeHa
B COOTBETCTBUHM C TpeOGoBaHUAMHU «I10JIOXKEHHUS O TIPHCYKIECHHU yIEHBIX CTEIICHEH).
OTMedeHHBIe B paboTe HEJOCTATKH He CHIDKAIOT Hay4YHOW W MPaKTHYeCKON [IEHHOCTH
IpECTaBIEHHOTO MCCIeJOBaHUs, €ro aKTyalbHOCTH ¥ apIyMEHTUPOBAHHOCTH.

CumTalo, 4To AUCCepTalMOHHas paboTa oTBedaeT TpeboBaHusaM [lonoxeHus o
npucyxaenun ydeHsix creneHed BAK Poccuu, mpeabsBIseMbIM K KaHIMIATCKUM
aMccepranusam, a ee aBrop Kapannees Jleauc FOppeBr4 3aciy’KUBAaeT NPUCYKACHUSL
yYeHOW CTeNeHHM KaHAWJaTa TEXHMYECKMX HayK IO CIeHUaTbHOCTH 05.13.01 -
«CHCcTeMHbBIH aHanM3, ynpapjieHue W o0paboTka MH(opManuu (KOCMHYECKHe H
HH()OPMALMOHHBIE TEXHOIOTUH )».

OdurmanbHbIN ONMOHEHT,

KaHAWAAT TEXHUYECKUX HayK, JOLIEHT,

3aMeCTHUTENb NIEPBOT0 MIPOPEKTOpa —

HaYyaJbHUK YTIPABJICHUS IPOIPAMMBI

pa3Butus ®I'bOY BO «Cubupckuii

rOCyIapCTBEHHbBIN YHUBEPCUTET

HayKH{ U TEXHOJIOTUNA UMEHH
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