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OBIIASA XAPAKTEPUCTHUKA PABOTBI

AKTYaJbHOCTh HccIe0BaHus. PacpenenuresbHble CETH OTHOCSTCS K CIIOKHBIM
TEXHHYECKUM CHUCTEMaM, TpEeOYyIOIIMM CHCTEMHOTO II0/IX0/la K TIOJIyYCHUIO H
npeoOpa3oBaHKi0 MHGOPMALMH B LENIX OOOCHOBAaHHBIX INPOCKTHBIX PEUICHUH |
3¢ PEKTUBHOTO YyNpaBIeHHUs NPH SKCIuTyaTanuu. OZHUM M3 BaKHBIX CBOWCTB CETH
ABIsIeTC €€  HAAEXKHOCTh, CBS3aHHAsT C HEOOXOAWMOCTBIO COXpaHATh B
YCTaHOBIICHHBIX TIpeJeNiaXx 3HAueHHs I1apaMeTPOB, XapaKTEPU3YIOLIUX CIOCOOHOCTH
BBINIOJHATh (DYHKIMHM B YCIOBHSX 3KCIUTyaTallMd W TEXHHYECKOTO OOCITYXHBaHHUS.
BeimonHenue 3agaun oGecriedeHns BEICOKOTO YPOBHS HAJAEKHOCTH CETH HAIlPaBICHO
Ha TIONCK COBPEMEHHBIX HHCTPYMEHTOB, K KOTOPBIM CJIEAYEeT OTHECTH
WHPOPMAIMOHHBIE TexXHOJOrud. lloTpeOHOCTP B WX pa3paboTke CBs3aHa CO
CBOEBPEMEHHON 00pabOTKO#l JaHHBIX, TIOJy4YEHHEM JIOCTOBEPHBIX OIEHOK U
BBIPA0OTKOM () (PEKTUBHBIX YIPABICHUECKUX PEIICHHH.

IIpu paccMOTpeHUM CTPYKTYpbl PpacCIpEIEIUTEIbHOM CETH, IPU H3BECTHBIX
3HAUYCHMAX TOKa3aTelei HaACKHOCTHU, BHHUMAHHUC YHACIACTCA COCTOAHHUIO BCEX
BXOJIIMX B HeE 3yeMeHTOB. [Ipu 3TOM IpoLecc CMEHBI COCTOSHHUU SIBISIETCA
CTOXAaCTHUECKUM, a MPUPOAA JAHHBIX - BEPOSTHOCTHOM, uUTO TpeOyeT ydacTHs B
pa3paboTKe COBPEMEHHBIX METOIMK, METOIOB M ITOPUTMOB pacdeTa IOKa3aTelsei
CTPYKTYpHOH HamexHocTH. Cpean HUX CIEIyeT BBIACIUTHh AHAJTUTHYECKHE METOJBI,
UCCIEYIOIUE CIIyqaiiHble COOBITHS M CIIyYaifHbIe MTPOIECCH, IPOTEKAOUINE B CETH U
BIIMSIOIINE HA N3MEHIUBOCTD €€ CTPYKTYPHI.

CucTeMHBI aHaNIW3 HAJNEKHOCTH pPACHpEeleNUTENbHON ceTn, e€ CTPYKTypH
BOCTpeOOBaH MPU PaCCMOTPEHUHU B3aUMOJICHCTBHUS M B3AMMHOTO BJIUSHUS DJIEMEHTOB.
[Ipn wu3BecTHON cxemMe COEAMHEHUS JJIEMEHTOB W IapaMeTpax HaJAeXHOCTU €€
3HAYeHHS YUUTBHIBAIOTCS KaK MTOCTOSIHHBIE B IMIPeJesiaX pacCMaTPUBAaEMOTO COCTOSHHS.
OpHako Tpu Tepexone K JpyroMy COCTOSIHHIO BOCTpeOOBaH ydeT HW3MEHEHHS
3HAYCHHUI napaMeTpoB Kak JJId OAHOTO 3JIEMEHTa CETHU, TaK U IJIsI MHOTHX. IIaHHBIe,
KaK 3aperucTpUpoBaHHAs HH(OpMAIMSI O CMEHE COCTOSHHI 3JEMEHTOB CETH,
noanexkar u3MepeHuo. Cpeam CymIecTBYIOIIMX CHCTEM HM3MEPEHHs I1apaMeTpoB
HaJIe)KHOCTH BOCTpeOOBaHA Mepa HEONPENEeNCHHOCTH HCTOYHHKA COOOIIEHHH OT
JHCIIeTdepa O COCTOSHHM 3JIEMEHTOB CTPYKTYphl. B KauecTBe KOJIMYECTBEHHOU
XapaKTEePUCTUKN AaHHON Mephl IPUHUMAETCS SHTPOMHS, MPUMEHUMAs Ul PEIIeHHs
33724l OLICHKW COCTOSHHMS M BBIOOpa CTPYKTYpBI paclpelenuTensHoi cetu. [Ipm
UCIIOJIb30BAaHUN 3HTPOIMH PELIeHHe JaHHOHM 3aJaddl JTOJDKHO IpeycCMaTpuBaTh yder
(hakTOpa HEONPENEIEHHOCTH COCTOSHHS 3JIEMEHTOB, TaK KaK IOCJIEACTBHSI OTKAa30B B
CETU MOTYT 3HAYUTCIBHO pPa3InvaTbCH. Onpe;leneHHe KOJIMYECTBA OSHTPOIIHUH
MO3BOJISICT yCTaHOBI/ITB: 1) CTCTICHb HEOIPCACICHHOCTH COCTOAHUA U KaXI0ro u3
AIIEMEHTOB; 2) COCTOSIHUS TPYIII 3JIEMEHTOB (CBSI3aHHBIX MEXKIy COOON Ha MPHUHIUIIAX
¢bu3nUecKoil mepemaun SHepru); 3) TPAHHUIBI JOMYCTHMONM HAaJIEKHOCTH MEKITy
HOTpe6I/ITeHeM " CBA3BIO «HUCTOYHHUK — l'IOTpe6I/ITeJ'H)>> JUI BBI60pa BBICOKOHa}Ie)KHOﬁ
pacrnpenennTeabHON CeTH.
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IIponece BBIUUCIICHUS KOJIM4ecTBa SHTPONUU Mpenoaraer:
1) wucrmonb30BaHHE TEOPETHUECKUX OCHOB HH(popMaiuu (CHCTEMHbBIH aHaIu3
MH()OPMALMOHHBIX MPOIECCOB, MPOTEKAIOIINX B TEXHUYECKUX CHCTEMaX, MOJEIU H
33724 ONpeleieHHs OJHTPONMHA W 1p.); 2) NPHUMCHEHHE TEOPHUH HAJC)KHOCTH
(MaTemMaTHYeCKOE MOJECIUPOBAHHUE HAJEKHOCTH CUCTEM, METOABI aHAJIM3a OTKA30B U
[PHUYUH X BO3HUKHOBCHHSI, METOBI PacyeTa CTPYKTYPHOI HaJIeKHOCTH U Ip.).

Huccepranyonnas pa0ora HampaBlieHa HAa  pPEHICHHE 33Ja4d  OLCHKH
HEOTPENCICHHOCTH HWH()OPMAlUK O COCTOSIHUHM 3JIE€MEHTOB W TPYHI BJIEMEHTOB C
MOCJIEAYIONIMM BBIOOPOM ONTHUMAJIBHOW CTPYKTYpPBI PAacCIpEelUTeNbHON —CeTH,
3(h(hexTUBHOM ¢ TOYKH 3peHus oOecriedeHus TpeOyeMOoro ypoBHS HAaAEKHOCTH.

Crenens pa3pabdoTaHHOCTH MpodiemMbl. OIHAM H3 MOAXOAOB K IIOCTPOCHHIO
METOIUKH CJIEAYeT CUYUTaTh IPUMEHEHHE TaKoW OO0JacTH 3HaHWM, Kak TeopHs
undopmanun. PerieHneM 3agay, KacaloIIMXCs pa3BUTHS TEOpPUH HWH(GOPMALUH,
3aHUMAaJINCh Takue 3apyOekHble M OTEYECTBEHHbIE YyueHble, kak P. Xapmim,
K. [llennon, A. S. Xunuun, Y. P. Dmibu, A. H. Konmoropos, JI. C. UepHaBckui,
A. H. TTanuyenkos, A. 1. Ypcyn, M. A. bacun, U. B. Ilpanrumsunu, A. M. Xa3zes,
A. B. Mypseirun, P. JI. Crparonosuu, B. I'armn, B. Widrow, K. Parthasarathy,
B. Hogg, D. Nguyen, Q. Wu, G. Irwin u pgpyrue. Bompocamu pa3BuTHs u
MPUMEHUMOCTH TEOPUH HAJEKHOCTH PACHpENeUTEIbHBIX CeTel 3aHmMmanuch. b. 1.
Kynpun, b. . MakoxmoeB, A. H. Murpodanos, B. 3. Manycos, E. B. Cyrak,
B. WU. I'matiox, . U. Haproka, J. Taylor m ap. PaGoTel yHOMSHYTBIX YYEHBIX
MO3BOJIMII 00OOIINTh, CHCTEMATU3UPOBATh M JIOTHUECKH YBSA3aTh HCCICAOBAHUE O
BO3MOXKHOCTH HCIIOJIb30BAaHUSA MepHI HEOIPeIeICHHOCTH nHpopmanuu,
KOJINYECTBEHHAs  XapaKTEepUCTHKa  KOTOPOM  TOCHYXHJIa  YHHUBEpPCAJIbHBIM
MHCTPYMEHTOM pEIIeHHs 33a]]a4 ONTUMAJIFHOTO IIOCTPOEHHUS CTPYKTYPHI CETH.

Heabio padoThl siBisieTcsi NoBbILIeHHE 3((GEKTHBHOCTH aHAIW3a HaJeKHOCTH
pacmpesleuTeNbHBIX  CeTe 3a CYeT MHCHOJIB30BAHUS METOAWKH BBIYHCICHUA
MHQOPMALMOHHON YHTPOIHUH.

J1st TOCTHXKEHUsI OCTABICHHOH LIENIN pelaiich cleTyone 3aAaqu:

— aHATUTHUYECKHH 0030p CYIIECTBYIOIINX METOJOB U MOJIENIel oucKa Hanboee
3¢ PEeKTUBHON apXUTEKTYphl CHCTEMBI, COOTBETCTBYIOIICH TPeOOBaHUAM HaJIeKHOCTH
(TeXHHKO-3KOHOMHYECKOH LeNiecO00pa3sHOCTH);

— paspaboTka ¥ ampoOanusi METOAMKM pacyera, IO3BOJISAIONICH BBIMOIHATH
OLICHKY COCTOSIHUSI U BBIOOP CTPYKTYPBI BHICOKOHA/IE)KHON paclpeenTeIbHOM CeTH;

— ¢opmynmupoBka 3amad M pa3paboTKa  BBIYMCIUTENBHBIX  MPOLEAYP,
moATBep Xk IaromuXx 3G HEeKTHBHOCT pa3padOTaHHOW METOIUKH.

Metonojiorusi U MeToabl MccjenoBanus. [Ipu BBIOTHEHHH pabOTHI HAIIIH
NPUMEHEHHE D3JEMEHTHl CHCTEMHOTO aHaln3a, MOJAEIHM W METOOBl TEOpUH
HHPOPMALINH, METOIBI MATEMAaTHUYECKOTO W KOMIIBIOTEPHOTO MOJECIUPOBAHMS, MOJICIN
M METOJbl TEOpHUil BEpOSTHOCTEH, HAIEKHOCTH M MaTEeMaTHYECKOH CTaTHCTHKH,
METO/IbI ONITHMH3ALNH U YHCIIEHHBIE MeTo bl. K 0a30BOH TEXHOIOTHH MOXHO OTHECTH
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OCHOBOIIOJIATalONINe HayYHbIE U3BICKAHUS B OOJIACTU Da3BUTHS CHCTEMHBIX
MPUHIUIOB U CBsA3el B cUCTeMax. AHAJIN3 COBPEMEHHOTO COCTOSHMS HCCIEJOBAaHUMN
MO3BOJMI  BBIIBUTH  BO3MOXKHOCTH — TNIPUMEHEHHMS  MeEphl  HEONPEIeeHHOCTU
nHopManuK B 3a/1a4aX COXPAHEHHs CTPYKTYpHOH LIEIOCTHOCTH W HaIEKHOCTH INPU
MPOEKTUPOBAHUY U 3KCIUTyaTalluX pacIpeAeIUTENbHbIX ceTell.

HayuHasi HOBH3HA IHCCEPTAMOHHOM PaOOTHI 3aKIIFOYAETCS B CICAYIOIIEM:

1. IlpennoxxeHa  HOBash ~ METOAMKA  ONHCAHMS  COCTOSIHHS — CTPYKTYpBI
pacnpeneuTenbHON CETH, B OTIMYME OT AHAJOTUYHOW METOAMKH, YUHMTHIBAIOLIEH
MOKa3aTean OE30TKAa3HOCTH, MO3BOJIIONIAS PEIaTh 3aJadd KaueCTBEHHOTO aHAIH3a
HaJIe)KHOCTH Yepe3 KOTMIECTBEHHYIO XapaKTePUCTHKY HH(GOPMAIHH.

2. Tlpenno>xeHb! BBIYUCIUTENBHBIC IPOIECCHI, TOATBEPXkKAAtOIINE 3G PEKTUBHOCTD
npeajiaraéMoi METOAUKHU:

— TIpolLleypa OLIEHKH COCTOSHHM CeTH M TOHCKa «claboro» 3BeHa, KoTopas, B
OTIMYME METOJOB aHalnW3a XapaKTePUCTHK OCHOBHBIX COOBITHIA, IO3BOJISET
UCIIONIb30BaTh ~ Mepy  HEONPENENCHHOCTH  MH(OpMAalUu A BBISBICHHS
HeOJIaronpusTHBIX COOBITUI BCEX CBS3EH CTPYKTYPHI;

— TIpoleAypa pacdeTa ONTHMAalIbHOTO KOJNWYECTBA OJHOTHITHBIX PE3EPBHBIX
3JIEMEHTOB, KOTOpBIH, IIOMHMO WMCIONIMXCS METOJOB Ionucka 3(pdexTuBHON
CTPYKTYpPbI, COOTBETCTBYIOLIEH TpeOOBAaHMSIM HAJIC)KHOCTH, IO3BOJIIET Y4YECTh
TEXHUKO-3KOHOMUYECKYIO 11e71ec000pa3HOCTh (PyHKIIMOHNPOBAHHUS CETH;

— TIpoueaypa BBIOOpa CTPYKTYphl 3aMKHYTOH paclpelelUTeNbHON  CeTH,
OTIIMYUTEIHFHON 0COOEHHOCTBIO KOTOPOH, B CPAaBHEHUH C METOJIaMH IPOEKTHPOBAHHMS
apXUTEKTyp  CHUCTEM,  SBISIETCS  BO3MOXKHOCTh  JOMNOJHMUTENBHOTO  ydera
HEOIPENIeNICHHOCTH HWH(OpMAlUK, OTHOCSIIErOCs K CTaTUCTUYECKUM JaHHBIM U
COOJIIO/ICHHIO YCIIOBHSI 00ECIICUSHUSI 3a]JAHHOTO YPOBHS Ha/I€KHOCTH.

TeopeTnueckasi 3HAYUMOCTH Pa0OThI 3aKIIOYAETCS B UCCIEIOBAHUN M PAa3BUTHUU
o0mero moaxoga K OIIGHKE COCTOSHHUS U BBIOOPY CTPYKTYP BBICOKOHAEKHBIX
pacrpeieuTeNbHBIX ceTeil Ha OCHOBE pa3paboTaHHOW M ampoOMpOBaHHON HOBOM
METOJIMKH, BKJIIOYAIOMIEH B ce0s1 pacyeThl MEpPHI HEOIIPEAEIEHHOCTH HHPOPMALIHH.

IIpakTHyeckass 3HAYMMOCTb 3aKJIIOYAcTCs B IPUMEHEHHWH pa3padOTaHHON
METOJMKH, CQOPMYIMPOBAaHHBIX 3aJadyax MHCCIEIOBaHUI M MeEToJax, Korma B
MCXOAHBIX JaHHBIX IIOKa3aTelle HaJeXHOCTH OTpakeHa BEPOATHOCTHAs IPHPOAA
MIOBE/ICHHS PacIpeAeINTENbHBIX CETeH, YTO IO3BOJIICT PACCUMTHIBATH SHTPOIHIO,
BEIMYMHA KOTOPOW SIBIISIETCS XapaKTEPUCTUKOW COCTOSHHSI TPYIIBI 3JIEMEHTOB U
pe3yapTaToOM BBIOOpPA CTPYKTYPHI BBICOKOHAIE)KHOW PpacHpeAeTNTeNbHON CeTH.
D¢ deKrTsr 00yCIOBICHBI MOBHINICHUEM KaueCcTBa aHalln3a HAJIeKHOCTU CETEH, YPOBHS
BBIPAOOTKH W MPUHATHS PEUICHUI B Mpollecce UX MPOSKTHPOBAHUH U SKCIUIyaTalllH,
YTO B CBOIO OYEpPEIb CHU3UT M3JCPKKH B CIydae MEPEpHIBOB B IHEPTOCHAOKEHHH.
OTnenbHBIE pe3yabTaThl PaOOTHI MPHHATHL B JESITEIBHOCTD OT/IENA MPOSKTUPOBAHUS
¢ummana ITAO "MPCK Cubupn" — "Xakacsnepro". Pabora mpoBoamiacs B pamkax
npoekTa PoHza copeicTBUs HHHOBaNUAM o nporpamme «Y.M.H.ML.K.», norosop Ne
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131381'Y/2018; rpanta POOU Ne 15-08-01473a «Onenka conepkaHus HHPOPMALIN
B CTPYKTYpE€ TEXHUUYECKON CUCTEMBI».

IToJ10:xeHNs1, BBIHOCHMBIEC HA 3AIIUTY

1. 3amava 0Opa®OTKM NAaHHBIX U ONTHMH3ALUH, PEICHHE KOTOPO MO3BOJISET Ha
OCHOBE aHajM3a CTOXACTUYECKUX COCTOSHUM U CTaTHUCTUUECKUX MaHHBIX CETU
HCIIONB30BaTh pa3paboTaHHYI0 METOMHUKY. (1. 2 nacnopma cneyuanviocmu 05.13.01)

2. Meroanka ommcaHUs MaTEeMaTHYEeCKHUX BBIPAKCHHI pacueTa BEpPOATHOCTEH U
SHTPONHH, IPUMEHEHNE KOTOPOH CBSA3aHO C 3a/lauaMM OLIEHKH COCTOSHUS M BbIOOpa
3¢ (EKTUBHBIX CTPYKTYpP paclpeenuTenbHoil cetn. (n. 3 nacnopma cheyuanvHocmu
05.13.01)

3. BpmumciaurtenpHas —mporenypa  IOCTPOCHHS  ONTHMANBHOH — CTPYKTYPBI
pacrpeaenuTebHON CeTH, B OCHOBY KOTOPOM IMOJIOKEH METOJ MUHUMAJIbHBIX MyTel
pacdera BEpPOSITHOCTEH CBSI3€il «MCTOYHUK—TIOTPEOHUTENBY C MOCIECAYIOIIUM TOUCKOM
ONTHMAJHFHOTO BAapHAHTA HAa OCHOBE MeToJa BeTBeil u rpamun. (n. 3 nacnopma
cneyuanvrnocmu 05.13.01)

4. BpluucnuTeNbHbIE NPOLETYphl, B OCHOBY KOTOPBIX IOJIOXKEHA pa3paboTaHHas
meromuka (n. 3 nacnopma cneyuanviocmu 05.13.01):

— OIIGHKa COCTOSHHUSI CEeTH M IIOMCKa «cinaboro» 3BeHa. PemreHwe 3amaun
OCHOBAHO Ha pacyueTe 3HTPONUH NPH COOJIONECHUN YCJIOBHS OOECIEUCHNUS 3a1aHHOTO
YPOBHSI CTPYKTYPHOH HaJeKHOCTH;

— pacdeT ONTHMAJIbHOTO KOJMYECTBA OIHOTHUIIHBIX PE3EPBHBIX 3JIEMEHTOB.
PesynbraT pacdyera oTBedaeT TpeOOBAHHUAM COOMIONCHNUS YPOBHS HaJEKHOCTH 3BCHHEB
CEeTH, BBIPAKEHHOTO Yepe3 BEINIMHY SHTPOIINH.

— BbIOOpP CTPYKTYphl 3aMKHYTOW paclpeielnTe]IbHOW CeTH C BBINOJHEHUEM
YCIIOBUSL TEXHUKO-DKOHOMUYECKOW IienecooOpasHocTu. BriouaeT B cebs MeTOq
MHUHUMAJIbHBIX MyTE€H W CEUYEHUM NOCTPOEHUsS CHUCTEMbl OTPaHMYEHUN 3a7auu
ONTHUMH3AINU, C TOCIEAYIONNM €€ pemeHueM MeTofoM Jlarpamka W MOJydeHHEM
LEJIOYUCIICHHOTO PEIIEHHS.

JloCTOBEPHOCTh MOIYYEHHBIX HAy4YHBIX PE3YIbTATOB, IMPEXKAE BCErO MOJEINH,
obecrieueHa KOPPEKTHBIM HCIIOJIB30BAHHEM METO/O0B TEOPHH BEPOSTHOCTH, TEOPHU
nH(OpMaLMK, CHCTEMHOTO aHAIN3a U 00paOOTKH TaHHBIX, CTPYKTYPHOH HaJIeKHOCTH,
YHCIICHHBIX DEIIEHWH, CTPOTUM MaTeMaTH4eCKMM OOOCHOBAaHHMEM pacCyXICHHH, a
TaKXKe COOTBETCTBHEM TEOPETHUYECKUX 3HAYEHMH M OKCIEPHUMEHTAIbHBIX JaHHBIX,
MOJYYSHHBIX IIPU BHEAPEHUH pa3pabOTaHHBIX PELICHHUH.

Anpodanusi pa6oTbl. OCHOBHBIE pPE3yNbTaThl MCCIEIOBAHMSA OKJIAIBIBAINCH U
obeyxnamucs. Conference on Applied Physics, Information Technologies and
Engineering — APITECH u Advanced Technologies in Material Science, Mechanical
and Automation Engineering — MIP: Engineering (r. Kpacuosipck, 2019 r.); Advanced
Technologies in Aerospace, Mechanical and Automation Engineering (r. Kpacuosipck,
2018 r.); MexxaynapoaHas HayuHast koH(pepennus «Far East Cony» (r. BnaauBoctok,
2018 r.); 3nd International Conference on Industrial Engineering, Applications and



7

Manufacturing (ICIEAM) (r. Caukr-Iletepbypr, 2017 r.); International Conference on
Innovations and Prospects of Development of Mining Machinery and Electrical
Engineering (IPDME) (r. Caukr-IletepOypr, 2017 r.); International Conference on
Modern Trends in Manufacturing Technologies and Equipment (ICMTMTE), (r.
Ceacromosnp 2017-2018 rr.). [IpunsaTo yyactue B MexayHAPOIHBIX KOH(DEPEHIHSAXK:
«[Ipocnexr Cpoboxmmerii» (1. Kpacmospck, 2017-2018 rr.), «Ha mnytm x
nHpopManmoHHOMYy obmiecTBY» (T. Mocksa, 2017 r.), «[IpukmagHas MaTeMaTHKa U
nH(pOpMaTHKa: COBPEMEHHbIE NCCIECIOBAHMS B 00JIACTH €CTECTBEHHBIX M TEXHUIECKUX
Hayk» (1. Tomparrtm, 2018-2020 1r.). «/HXKEHEpHOE H TEXHOJIOTHIECKOE
oOpazoBanme: mpoOmemMsl w©  pemeHms» (r.  Abakan, 2015-2019 rr.).
«WHTennexryansHble 3HEprocucteMb» (T. Tomck, 2016 T1.). 3a 3acmyru B HaydHOU
ACATCIBHOCTH B pPasHbI€E TOAbI COUCKATCIIO 6bIJ'II/I MPUCYKACHBI CTHUIICHIAUN
[pesunenra P®, IIpaBurensctBa PD, a taxxke npemus [IpaBurenscTBa PecnyOinku
Xakacusi «Moutooii uccienoBarenb». Kpome atoro, noiyueno 6osee 10 muriomos |
u |l creneneit B Hay4yHBIX KOHKypCaxX pa3IM4HOTO YPOBHS.

Myomukamuu. Ilo Teme HaydyHOrO WCCIEOBaHUS ObUIO OMyOJMKOBaHO 27
Hay4HbIX cTaTeil. I3 HUX 5 — B )KypHasaX, BXOJSIIUX B NEPEUCHb PELEH3UPYEMBIX
HayuHbIX m3nanuii BAK; 7 — B Hay4HBIX M3aHUAX, HHAECKCHpYeMbIX B O6azax Web of
Science / Scopus; 7 — B xypHanax, BKIOYCHHbIX B 6a3y manusix PUHI u 8 crateii B
cOoopHukax  KoH(epeHIMH Bcex  ypoBHeH. Mmeercs  cBHOETENBCTBO O
rocyaapcTBEHHOU peructpauuu nporpaMmsl st 9BM Ne 20206103 66.

CTpyKTypa M 00beM JUCCEPTALMOHHON PadoThI

JuccepTaiyionHas paboTa COCTOMT M3 BBEICHHUS, TPEX Pa3/eNOB, 3aKJIIOUEHUS,
CIHMCKA MCHOJIb30BAHHBIX UCTOYHHMKOB M3 193 HamMeHOBaHMH M npuioxeHuil. Tekcr
paboThl u3n0keH Ha 189 cTpanunax, BkiItovas 18 pucyHkoB u 8 Tabmmui.

OCHOBHOE COAEP KAHUE TUCCEPTALIMUA

Bo BBegeHMM 1aHa XapakTepUCTHKAa paboOTHl, OOOCHOBAaHA aKTyaJbHOCTHh
BBIOpDAaHHOW TEMBbI, MPEJCTABICHBI: OIMCAHHE TEKYLIEro COCTOSHHS IPOOJIEeMbI;
OCHOBHas 1IeJb M BBITEKAIOUIME M3 HEE KOHKPETHBIC 3aJayd; HaydHas HOBH3HA,
TeopeTH4ecKast ¥ MPaKTHIEeCKasi 3HAUNMOCTb U PE3yJIbTaThl padOTHI.

B mepBom pa3gene paccMaTpuBaeTcs IpoOJIeMaTHKa 3aJadd  [OCTPOCHHUS
pacrpesennTeNbHbIX CeTeH, OTHOCSIINXCS K CI0XKHBIM TEXHHYECKHM cucteMaM. [Ipu
3TOM JIeJlaeTcs aKIEeHT Ha MPUCYTCTBUM M HEOOXOAWMOM Y4YeTe HEOIpeesICHHOCTH
nHpopmanuy, o0yCIOBIEHHOH BO3AEHCTBUEM BO3MYIIEHHH H3BHE CTOXAaCTHYECKOTO
xapakrepa. [IpencTaBieH aHanM3 paclpeneNuTeIbHOW CeTH, BKIIOYAIOMINKA B ce0s e€
JCKOMIIO3UIIMKO Ha 3JICMCHTBI, BBIABJIICHHUC yCJ'lOBPIfI B3aMMHOI'O BJIMSIHUA OTKa30B
AIIEMEHTOB Ha PabOTOCHOCOOHOCTH CETH, aHAIW3 BO3MOXHOCTEH NPHMEHEHHS Mep
BEPOSITHOCTH W HEOTPEACTCHHOCTH HH(pOpMaIy, HEOOXOMUMBIX IS OLEHKH
COCTOSIHUS M BEIOOpa 3(p(peKTUBHBIX CTPYKTYP.

ITocTpoeHne BBICOKOHAEKHON paclpeleIuTeIbHON CEeTH paccMaTpuBaioch C
MO3UIMM CTPYKTYPHOH HAaJIe)KHOCTH, KOTJa 33jJaHa CTPYKTYpa CETH ¥ HW3BECTHBI



8

3HAUYeHMs TI0Kas3aTeledl Ha/Je)KHOCTH BCEX BXOAAMMX B Heé aneMeHTOB. OleHKa
CYIIECTBYIOIMX  METOJOB  aHanu3a  CTPYKTYPHOH  CXEeMbl  HAJIEKHOCTH,
MPOTHO3UPOBAaHUS WHTEHCUBHOCTH OTKa30B U OOPa0OTKM CTaTHCTHYECKHX JaHHBIX
HaJIe)KHOCTH TOKa3aia uX MPUMEHUMOCTh B uccienoBanuu. Oanako, cornacio ['OCT
P 51901.5-2005, onn uMeIOT psiji OrpaHUYCHUH B NPUMEHHUMOCTH, @ IIOTOMY JOJKHBI
OBITh aJanTUPOBAaHBl K HOBBIM TPEOOBAaHMSAM aHAIN3a HAACKHOCTH CIIOKHBIX
00BEKTOB, HANIPUMEP, TAKUX KaK CHCTEMBI 3IeKTpocHa0keHus. [10cKombKy mporecchl
B PACCMATPUBAEMBIX CETSIX HMEIOT CIy4aifHyl IPHUPOIY U OMHCHIBAIOTCA C TOYKH
3pCHUSI TEOPHH BEPOATHOCTEH, CYIIECTBYET MHOMKECTBO METOAOB, MHCCIETYIOIINX
ciydaitaeie coObITHI. Ho moBpIIeHe TpeboBanmii K 00€CIIeYeHHIO BEICOKOTO YPOBHS
HaJIe)KHOCTH CETeH yKa3blBacT Ha HEOOXOIMMOCTh pa3pabOTKH METOIOB M3MEPEHHMS
HEOMpPEICIICHHOCTH HH(OpMaIuK, TMPUCYIIeH paccMmarpuBaeMoll cucteme. Hx
pa3paboTka M TPUMEHEHWE IMO3BOJISIT CHATh HEONPEAEICHHOCTh IPH TPUHATHH
PELICHUH PU TPOSKTUPOBAHUH M HKCILTyaTal[y PaclpeeIUTeNIbHBIX CETEH.

Jns peanuzauuy TOCTaBICHHOM B paboTe LeNM HUCCIENOBaHMS HEOOXOAMMO
YUUTHIBaTh, 4YTO  3aJada  BbIOOpa  CTPYKTYphl  paclpelesUTeNbHOH  CeTH
npeaycMaTpuBacT  CO3JaHHE  METOJMKH  BBIUMCICHUS, a Takke Haln4yue
CTaTHCTHYECKUX [AaHHBIX, HEOOXOOMMBIX [UI pacdera TaKHX IIOKa3aTesiel, Kak
cpemHssi HapaOOTKa Ha OTKa3, HMHTCHCHBHOCTh OTKa30B, CpeIHEE BpeMs
BOCCTaHOBIEHUsI M 1p. K paccumThiBaeMbIM NOKA3aTeIsIM HAJE)KHOCTH OTHECEHBI
BEPOSITHOCTH 0€30TKa3HOH pabOTHl M BEPOATHOCTh OTKa3a. [locienHne oTHOCATCSA K
Mepe BEpOATHOCTH M HPHUHATHI I pacdeTa SHTponuu. [IpeaBapuTenbHBIM pacder
BEPOSITHOCTH M TOCJIEAYIOIee BBIUMCICHUE JHTPOIHMU C TOYKH 3pPEHHUs] pa3paboTKu
METOJIMKH NPUMEHUMBI B CIIEIYIOUIUX CIIydasiX:

1. Tlpomecc moucka Hauboliee BEPOSTHOTO MAKPOCOCTOSHUS —pPa3MENICHUS
3JIEMEHTOB B CTPYKTYPE CTOXaCTUUECKOH KOMMYHHUKAIIHOHHOW CHCTEMBI.

2. Ilpouecc BbIOOpa  COBOKYNHOCTH  JJIEMEHTOB, COCTOSHMS  KOTOPBIX
YIIOBIIETBOPSIFOT ~ TIPEIBSIBISIEMbIM TpeOOBaHHMSM K CTPYKType cuctembl. Ero
peanm3anysg — MOMCK MHHHUMYMa 3aTpaT B HEKOTOPOHW 007acTH KOHEYHOMEPHOTO
BEKTOPHOTO IPOCTPAHCTBA, OTPAaHUYEHHOTO HA0OPOM JIMHEHHBIX /WM HEITMHEHHBIX
HEpaBEHCTB:

<c, x>—>min; (@)
mn - n o - 0.

2 2xj TT pijxij-H (pij) < Hy 5 2)
| J

n

Zp] =1, (3)
J

rae C — CTOMMOCTh 3JIEMEHTa, BeIpakeHHass B Bamore; H(Pjj) u Pij — cOOTBETCTBEHHO,
SHTPOMHS U BEPOSTHOCTH COOBITHS, OTHOCSIIETOCS K DJIEMEHTY | B BBIICICHHOM i-it
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YacTH CUCTCMBI, Hi0 — 3aJaHHO€ TpaHUYHOC 3HAYCHUC ODHTPOIUHN A i-ifi yactu

CHCTEMBI; N 1 M — COOTBETCTBEHHO KOJHMYECTBO 3JICMEHTOB M BBIICJICHHBIX YacTeH
CHCTEMBI.

C no3unuu BbIOOpa 3(GQEKTUBHBIX CTPYKTYp IHpPHU YYacTUM METOJOB pacyera
BEPOSATHOCTH M JHTPONHUH, Hambojee MepCHeKTHBHOM sBisiercs 3amada (1)—(3). Eé
BBIOOp OOYCIIOBJICH BO3MOXKHOCTSIMH IIOCTPOCHHSI CHCTEMBI OTpaHuYeHHil (2),
MOCTPOSHHOW Ha MPUHLUIAX TEOPUIl BEPOSITHOCTH U HHPOPMAIIHH.

Omnpenenenre BeIMIMHBI SJHTPOITUH MOTPEOOBAJIO MPEIBAPUTENBEHON TOTOTOBKH 1
00pabOTKN CTATUCTUKHU AJISI HIOCTPOSHHUS aHCAaMOIIsI JaHHBIX O COCTOSIHUSIX 3JIEMEHTOB
ceTn mpu e€ SKcIuTyaTannd. AHcamMOnb BKIIOYaeT B ceOs pacyeTHbIE 3HAYCHHSA
BEPOSITHOCTEH, HEOOXOAMMBIX M NPEABAPUTEIBHOTO OIpPEACICHUA 3HAYCHMH
SHTPONMU KaKAOTO u3 »3neMeHToB. Ilpm e€ pacdere, HcXoas U3 YCIOBHSA
0€30TKa3HOCTH, MPEIYCMOTPEHO, UTO KAXKIBII JIEMEHT M BCS CETh B LEJIIOM MOTYT
HaxOAWTbCI B  OJHOM M3  JABYX COCTOSHHI:  paboOTOCIIOCOOHOM WK
HepaboTOCIIOCOOHOM, a OTKa3bl 3JEMEHTOB HE3aBHCHUMBI JIpYr OT apyra. MHeIMH
CIIOBaMH, B aHcaM0jJe NpUCYTCTBYIOT P M (=1-p — BEpOATHOCTH COOBITHIA,
MPUBOMAIIMX 3JEMEHT B pabOTOCMOCOOHOE M HEPaOOTOCIOCOOHOE COCTOSHHS.
BeposiTHOCTH SIBISIIOTCS. MCXOMHBIMH JITAHHBIMHU JJISl pacdeTa DHTPONUH 3JIEMEHTOB
CETH.

Cocrosinue cetu (€€ CTPYKTYpbl) OINpeaensieTcsl COUYeTaHHEM COCTOSHHIMA
aneMeHTOB. [l03TOMy OL€HKa CTPYKTYPHBIX CBSI3€il M CTPYKTYpHI CETH CBEICHa K
nepe6opy KOMOMHAIM COCTOSIHUI 3JIEMEHTOB IPH Y4eTe IOTOKOBBIX IIporieccoB. B
JAaHHOM ciydae paspadbaTbiBaeMas METOIMKa JOJDKHA IpeNycMaTpHUBaTh IOJIy4YEHHE
KOMOWHANUH pabdOTOCHOCOOHBIX H HEepabOTOCIOCOOHBIX COCTOSHHH H pacder
SHTPONMHU 3THUX COCTOSIHMH. 31ech BOCTpeOOBaHBI METOJBI MHPSMOro Iepedopa,
METO/Ibl MUHUMAJIBHBIX IIyTeH M CEYeHUH, YTO 00YCIIOBICHO CTPYKTYPOH CETH.

Takum 006pa3oM, MepCIIEeKTUBHBIM HAalpaBIEHHUEM B 00IaCTH 00pabOTKH JAHHBIX U
aHaJIM3a HaJeKHOCTH, PEyCMaTPUBALTCsl IPUMEHEHHE METOJIOB M MOJIENEH TeOpruu
BEPOSITHOCTEH M MaTeMaTH4eCKON CTATHCTHKH, aHAJIN3a HaJCKHOCTH, a TAKIKE TEOPHH
uHopMaluK, COCTaBHOM  YacThl0  KOTOPOil  SIBJISETCS  HEONpPEJeNICHHOCTh
nHGOpMAaLU. DTUM 00YCIIOBINBACTCA MOTPEOHOCTH B pa3pabOTKe METOTUKH.

B xoHme mepBoro pasmena mpeicTaBieHa (opManbHas IOCTAaHOBKA 3a/lauu
HCCIIEI0OBaHMSA, COAEP)KaTeNIbHAsl CTOPOHA KOTOPOTO BKJIFOYAET B CE0S BOIIPOCHI:

— aHanM3a  CTPYKTYPHOTO  COJCpXKaHWs M [apaMeTpOB  HAJIEKHOCTH
pacnpeenuTeIbHON CeTu;

— 00ocHOBaHHs NPUMEHEHHUS METO/IOB oTpeiesIeHUsI SHTPOIHHU
paccMarpuBaeMbIX COCTOSHUN 3JIEMEHTOB;

— BBIYMCJIEHUS DHTPOIUM JUIS Pa3IMYHBIX KOMOWHAIMA COCTOSIHMH TpYIIBI

OJIEMCHTOB;
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— pa3paboTKu METOAMKH BBIOOpa 3PPEKTUBHOM CTPYKTYPHI CETH;

— anpoOHPOBaHMS METOAWKH Ha TECTOBBIX MPUMEPAX U PEaNbHBIX 3aJadax.

Bo BTOpOM pazjeiie IpepIoKeHAa METOIMKA PACUETOB SHTPOINHU U MIPEACTABICHA
e€ ampobamuss B CONOCTABICHWHM C METOJIOM BBIYHCICHHS BEPOSTHOCTHBIX
XapaKTEepUCTHK 3a/laudl MOCTPOeHHsl d((PEKTUBHON CTPYKTYPHI pacHpeneuTeIbHON
ceTu.

B 0cHOBY co31aHHONM METOIUKHU IOJIOKEHBI, MPeXkKae Bcero, noaxonasl P. Xaprny,
K. lllenHona u A. f1. XuHunHa K pacueTy KoJmuecTBa MH()OPMALMOHHONW SHTPOIUH.
Pemenne 0 BO3MOMKHOCTM TIPMMEHEHHSI JTOTrO IIOKas3arens Oa3upyercss Ha ero
YHHUBEPCANbHOCTH, TaK KaK OH CIy>)KUT MEpOH OJM30CTH COCTOSHUSI CHCTEMBI K
PaBHOBECHOMY, YTO HEMAJIOBAXXHO B DEINCHHWH 3a/1ad aHAIN3a M OLEHKU YPOBHSI
HaJIe)KHOCTH TIPH U3MEHYHBOCTH COCTOSIHHS CETH.

OCHOBOTIONIATalOIMMK ~ MOJICNIIMHM ~ ONpeAieNeHus SHTponnn H  mocmyxwnmm:

tdbopmyna IllenHona — H =_z p,log p;,: ¢dbopmyna Xapriu; Monens XHWHYHHA,
i

OTpa)karollass pOJIb SHTPONMM B peaNM3alMd 3aJad Iepefadd HHQOpMAlnH —
H(AB)=—ZZ Pij log pij, rae pij — BeposTHOCTH mOsBIEHMA COOBITHH | U j B
b

aHCaMOJISIX KOHEYHBIX COCTOSIHUI A 1 B. ®opMyna XyHUNHA UTPAET KIIOUYEBYIO POJIb
B 3aJa4ax BbIOOpa U3 MHOXECTBA aJbTEPHATUB, TAK KaK OMUCHIBACT TOJIHYIO CUCTEMY
COCTOSIHMH 2JIEMEHTOB ceTH (0e3 yueTra HanpapieHHUIl MOTOKOBBIX IPOIECCOB).

Mexay TeopusMH HHGOPMAIMK M BEPOSTHOCTEH, 0 ueM cBHaeTenbcTBOBaN K.
IIlennon n A. SI. XuHUMH, CyIIECTBYET CBSA3b, 0OYCIOBICHHAS HATMUYNEM H3MEPEHUS
COCTOSIHUH U coObITHH. I109TOMY C TOUKH 3peHHS aHATIHM3a CTPYKTYPHOH HAIEKHOCTH
pasrpaHHYEHHE COCTOSHUHM Ha PaboTOCIIOCOOHOE M HEPabOTOCIIOCOOHOE C IENbIO
pacdera SHTPOIIMHM MOXKHO CUMTaTh 0OOCHOBAaHHBIM. Torja BBIUMCIEHHE KOJIMYECTBA
SHTPONMHHU CUCTEMBI B CITydae HE3aBUCHMOCTH COOBITHH ompeensercs o Gopmyre:

N, No Ny No
- _ pu BUH 4
Hy; =-_pilog, p; + > q;log, g;), mpu yero > pi+Ya;=1 4)
= = i=1 j=1
e Pi, 0j — BEPOSITHOCTH COOBITHIA, TPUBO/IAIINE JIEMEHTBI CETH B paboTOCIIOCOOHOE i
t/At t/At
. No — zni Z n;
1 HepabOTOCTIOCOOHOE | COCTOSIHMSI, o) = lim ia _N(@® q(t) = lim =
Alm0 N, Ny ! A0 N
Ng—o o7
No — 4YHCIO OJJIEMEHTOB CETH; #j — YHCIO O3JEMEHTOB, HAaXOMISIIUXCS B

HepaboTOCIIOCOOHOM COCTOSIHMM Ha MHTEepBaje BpeMeHHu At; t — BpeMs, Ui KOTOPOro
ompenernsiercss BeposTHOCTh, N(f) — YHCIO 3IeMEHTOB, WCIPaBHO paboOTAONIMX Ha
unrepsae [0; t].
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Beipaxenue (4) hopMani3yeT BO3MOXKHOCTH B MOJyYCHHH KOHEYHOTO Pe3ysIbTaTa
M3MEpeHus HeonpeelieHHOCTH nHdopManuu U e€ nocneayromemM cHATHd. OJHUM u3
MOAXO/0B K CHATHIO HEOIPEAETICHHOCTH SBIISIETCS BHISIBIICHUE CITa0bIX 3BEHBEB CETH.

B mpouecce pa3pabOTKH M MOCIEAYIONIEM IPUMEHEHUH METOAMKH, COONIOICHBI
yenoBus: 1) paccMaTpHBAIOTCS TOJNBKO CTATUCTHYECKHE MOAHHBIE O COCTOSHHH
CTPYKTYpPBI CETH; 2) YYHTBIBAIOTCS IPOCTEHINNE AUCKPETHBIC COCTOSIHES; 3)
HHGOPMAIUS TIOUICKAT HAKOIUICHUIO; 4) nH(opMaims MorkHa OBITH CBs3aHa C e
HEOIPEIEICHHOCTRI0; 5) HWcmonb3yeTcss JorapudMudeckas Mepa, oOiamaromas
aIIITHBHOCTBIO; 6) Mpu ompeneieHnd HHPOPMALUK [PUMEHHMBI KIIACCHYCCKHI
nogxon IllemHoma w wMogens XuHunmHa; 7) Belpakenune (4)  sABIseTcs
OCHOBOIIOJIATAIOIIUM; 8) pacCMaTPHBAIOTCS TOJIBKO 3aKPBITBIC CHCTEMBI; 9) SHTPOIUS
BCEX IMEPECEKAIOIINXCSl COCTOSHUN JIEMEHTOB CTPYKTYpBI paBHAa CyMMeE SHTPONHH e€
HC3aBUCHUMBIX 3JICMCHTOB.

CornacHo MaHHBIM YCIOBHSIM BbIpakeHHe (4) mpeoOpa3oBaHO K CIEAYIOIMIEMY
0000IIeHHOMY BHUTY:

N N
Hy == [H(p) +H(@)]=- X (pilog, p; +; logz ), ©)
i=1 i=
rre N — 9ucio 37eMeHTOB B CTPYKTYpE CUCTEMBI; Pi U i — BEPOATHOCTH HECOBMECTHBIX
cobprtuii amementa i (Pi+qi =1); H(pi) u H(Qi) — sHTpoOrMH HECOBMECTHBIX COCTOSHUIT
anemenTa i. Beipakenue (5) (cormacyercst ¢ MoJieIbi0 X HHUMHA), B IPEAOI0KEHHN O
HE3aBUCHMOM (YHKIIMOHUPOBAHUH 3JIEMEHTOB U MO3BOJIAET ONPEICIUTh CyMMapHYIO
SHTPOIHIO CHCTEMBI.

[Ipu pa3zpaboTke MeTOaNKH 0c000€ BHUIMAHUE YIEICHO BO3MOXHOCTSIM MOTYy4SHHS
KoJM4yecTBa MH(OpManuy O BEPOSATHOCTHOM IIEPECEUCHUM COCTOSHHUHM 3JIEMEHTOB
cern. BaxHocTh MX ydeTa OOYCIOBIEHa TEM, YTO B CTPYKTYpPHOW HaJIeKHOCTH
paccMaTpuBarOTCsi COBMECTHBIE COOBITHS, NPH KOTOPBIX 3JIEMEHTHI IEPEeXOAAT U3
OJTHOTO COCTOSIHUSI B JIpyroe. Y4eT TaKHX COCTOSIHUH IpelycMaTpHUBaeT HaIpaBlICHUE
MIOTOKOB B CETH OT HCTOYHHUKOB K MOTpeOHTEIsIM. TeM caMbIM IPUHUMAETCS BO
BHUMAaHHE HE TOJBKO M3MEHYHMBOCTH CTPYKTYPHI CETH, HO U Ha/ICKHOCTH BBITIOJTHEHUS
¢dyHKIMK dHEprocHaOXeHus nmotpedureneil. Pa3paboTka MeTOJUKK BKJIIOYAET B ceOs
[IOCTPOCHHE ypaBHEHUH pacuera JHTPONUU COCTOSHMM CBSI3M  «MCTOYHUK—
MOTpPEeOUTENbY Yepe3 NPHUMEHEHHE TMPOIEAYyphl SKBUBAICHTHPOBAHUS M METOAOB
npeoOpa3zoBaHus CTPYKTYp. IIpu 3TOM MpexycMOTpeHO COONMIOCHHE CBOMCTB: 1) mis
UCXOJIHOTO U HKBUBAJIEHTHOTO COCTOSIHUSI 3JIEMEHTOB 3HTPOIUS BBIPAXKAETCSA depes
BEPOSITHOCTHBIC XapaKTEPUCTHKU CETH, IIOJYYCHHbIE Ha OCHOBE CTATHCTUKH; 2)
CTPYKTypa XapaKTepU3yeTcsl KOIMYECTBOM 3JEMEHTOB CETH U Pa3MEPHOCTBIO
NPOCTPAaHCTBA COCTOSHMH; 3) cucTeMa SBISIETCS  3aKpBITOH; 4) SHTponus
paccMarpuBaeTCsl MPUMEHUTEIBHO K KKIOMY M3 HECOBMECTHBIX COOBITHH.
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[Ipeanaraemas K NPUMEHEHHMIO METOAWMKA IOCTPOEHHMS MaTEMaTH4eCKUX
BBIDOKCHUH DKBHBaJEHTA CBS3E€H «HCTOYHUK—TIOTPEOMTENbY) CETH 3aKII04YaeTcs B
HIDKECIIeIYIOIIEM:

1. Ctpoutcsi CTpyKTypa CETH M Ha OCHOBE IOKaszaTeneid (opmupyercs
CTaTHCTHMYECKMH  aHcaMOJIb € BEpOSITHOCTAMH  pabOTOCIOCOOHOTO W
HEepaboTOCIOCOOHOTO COCTOSHUIT 3JIEMEHTOB.

2. Beimenstrotest ucTounuk K u morpebutens |, ctpoutcs cesi3b k-1, cocrosmas u3
MHOXECTBAa JIeMEHTOB. OTHOCHTEIBHO [aHHOH CBA3M, COIJIACHO  METOXY
MUHUMAJbHBIX IIyTEW U CEUEHUH, CTPOUTCS M, IyTEH WU M. CEUEHUH.

Jamee  mpencraBIeHBl — MaTeMaTHYECKHE  BBIPQKCHUS  OTACNBHO  JUIA
c(hOpMHUPOBAHHBIX ITyTEH U CEUCHUH.

3. DKBUBAJICHT BEPOSITHOCTH MTYTH U CEYCHHS:

— BEpPOATHOCTH COOBITHI PabOTOCIIOCOGHOTO COCTOSIHUS 3JIEMEHTOB MyTH |, j=1, 2,

ey My

n, .
k=1

— BEPOSITHOCTh COOBITHII HEPAOOTOCTOCOOHOTO COCTOSIHUSI DJIEMEHTOB CEYEHUS |,
=1,2,...,mg

Qj =ﬁqk ' ™
k=1

r1e Ok U Pk — BEPOSITHOCTH HECOBMECTHBIX COOBITHH 3ieMeHTa K, BXOIAIIEro B IyTh U
CCUCHUE j; Ny, 1 N — COOTBETCTBECHHO, KOJIMYECTBO 3JIEMCHTOB, BXOJAIIMX B IyTh U
CedeHHeE.

4. Cornacto (6) u (7) asst KaXJI0r0 MyTH U CEUYEHHS ONPEACIISIOTCS:

Qj =1-P;; 8
P, =1-Q;- ©)
5. JInst KaKOoro u3 M, IMyTeH U Mc CEICHUI OTPEeNeIIeTCs SHTPOIIHS:

— paboTOCIIOCOOHOTO COCTOSHHS DIIEMEHTOB MYTH | C TMOPSAIKOBHIM HOMEPOM
JJIEMEHTOB | ¥ BEPOSTHOCTHIO K:

HP) = ST T POH (P (10)

i=1 k=
ki

— TO K€ JIIsl HepabOTOCIIOCOOHOTO COCTOSIHUS:
H(Q)) =Y [H(p)+H(4)]-H(P); (11)
k=1

— HepabOTOCHOCOOHOIO COCTOSHHMS DIIEMEHTOB CEUCHUS | C MOPSIKOBBIM HOMEPOM
JJIEMEHTOB | U BEPOSTHOCTHIO K:
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HQ) =X Ta)H @ (12)

— TO XK€ paGOTOCHOCO6HOFO COCTOSAHUA:

H(P) =3 H(p)+H@I1-HQ): (13)

6. DHTpONHUS COBOKYITHOCTH BCEX PACCMAaTPUBAEMBIX ITyTEH:
— paboTOCIIOCOOHOTO COCTOSHUS My Ty TEH:

H(P) = Y[H(P)+@-T[QH Q)] (14)
= =1

— TO k€ HepabOTOCIIOCOOHOTO COCTOSHHUS:

H(Q)=Z[H(Pi)+ H(g)]-H(P)=H; —H(P); (15)

7. OHTpONMs COBOKYITHOCTH BCEX PACCMATPHBAEMBIX CEUCHU:
— HepabOTOCTIOCOOHOTO COCTOSTHHS M CCUCHHIA:

H(Q) = YIHQ;)+@-TTRIHPI; (16)
j=1 j=1

— TO ke paboTOCIIOCOOHOTO COCTOSHUS:

H(P)=Hxy-H(Q). a7

Hannas Metomuka (6)—(17) mo3BoiseT cTpouTh HOPMYITEI ONPEACICHUS SHTPOIIHU
H(P) u H(Q) ouierku cocTOsIHUS CBSI3eH «MCTOUHUK—TIOTPEOUTENHY B CTPYKTYpPE CETH,
a TaKk)Ke MOCJIe0BATEIbHO CTPOUTE CHCTEMY YpaBHEHHIA orpannyenunii 3agaun (1)—(3)
(nmeBast gacTh BbIpaxkeHus (2)).

Meroauka pacueTa OSHTPONMHM HE MCKIIOYAaeT JaybHeWIIeil MoJepHHU3aliy,
pa3paboTKK HOBBIX AITOPUTMOB pEIIEHMsI 337a4 OILIGHKH COCTOSIHUS M TMOCTPOCHHS
CTPYKTYP PACHpENEeIIUTENbHBIX CETeil Pa3IMuyHOr0 Ha3HAYCHUSI.

[MocpencTBoM nepebopa Bcex MepeceKaroInkcsi COCTOSIHUIM 2JIEMEHTOB CTPYKTYPbI
MajJoii pasMEpHOCTHM MOATBEP)KACHA JOCTOBEPHOCTh BBINOJHEHHBIX PacdeToB
9HTPOIHMHM N0 pa3paboTaHHOH MeToauKe. Kpome 3Toro, 000CHOBaHHOCTh IPUMEHEHUS
meromuku B 3amaue (1)—(3) BbiOOpa 3G (EKTUBHBIX CTPYKTYp MOATBEPXKICHA Ha
TECTOBOM CTPYKType BHIA «MOCTHK». IS 3TOH LenH MpPEIOKEHO peLICHUe
ONTHMU3AIIMM  CTPYKTYPHl ~paclpeAeIUTEeIbHOH CeTH C TNPUMEHEHHEM Mephl
BEPOSITHOCTH:

Zcixi — min; (18)

P(k,1)=R; (19)
x =[0;1], (20)
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roe | — HOMep morpebutens sueprum; K — HOMep ucrounmka murtanums; P(K,I) —
BEPOSTHOCTh  PabOTOCHOCOOHOTO COCTOSIHHS IEMH  3JEMEHTOB, M0 KOTOPOWH
noTpebutens | cHaGkaeTcs sHeprueil; Pi — 3HaUCHHE BEPOSTHOCTH B 00ECICUCHUH
becriepeboitHoro cHabxeHus: motpeburens | sHeprueil, yauThiBaronee MakCHMaabHO
BO3MOXHOE KOJMYECTBO YaCOB OTCYTCTBHS DHEPrOCHAOKCHHS C YUETOM KaTerOpUH
HaJIeXHOCTH moTpebures |.

Peanuzanms 3agaun (18)—(20) BriaroyaeT B cebs 1MeNeBy0 QYHKIIMIO MUHUMH3AIAA
CPCICTB HAa CTPOHMTEIBCTBO CETH, a TAKKe CHCTeMy orpanmdeHuil. I[lociemHue
OPEACTaBICHBl B (OpME HEPaBEHCTB, KaKAO€ U3 KOTOPBIX XapaKkTepu3yer
BEpPOATHOCTH  pabotocmocobuoro cocrosiamst  P(K,I) cBsa3sm  wmcrounmka Kk ¢
notpebutesem |, TeM caMbIM oTpakas €€ CTPYKTYPHYIO HaJeKHOCTb.

Ilopsnok peuienus 3anayu:

1. Cocraensiercs rpad G(U, V): U — Bepiuunst; V — 1yru (3J€MEHTHI CETH).

2. Boimemsitoress uctouHuk K u motpeburenu |. TlocmemHuM MpUMHCHIBAIOTCS
IpaHUYHBIE BEPOSTHOCTH Pi paboTOCIOCOOHOrO cOCTOSHMS BeplMH (Y3JIOB CETH).
Kaxmoit ayre rpada G mpuUHAAICKHUT BEPOSTHOCTH PabOTOCIOCOGHOTO COCTOSHHSI
AIIEMEHTA CETH, MONyYCHHAsT HA OCHOBE CTATUCTHYECKHX MaHHBIX 00 oTkazax. Kpome
9TOr0, KaXIOW Ayre MPUIKCHIBAIOT POTHO3UPYEMBIC 3aTpaThl HAa CTPOHUTENBCTBO
JIMHUH.

3. Ilo meromy wMuHMManeHbIX myTeit or K k | ¢opmupyercss marpuna
HHIUACHTHOCTH V B CIICAYIOIIEM IIOPSIKE:

— JyraMm OpHCBaWBAIOTCS 3HAYCHHUsI BEPOSTHOCTEH paboTOCIIOCOOHOTO COCTOSIHHS
Pkl IO TIpaBHUITY:

1, ecnu k=I;
Py =1 Py » ©CIH B HATNYHUU IyT5 K-I;
0, ecnu k-1 orcyrerByer.

— MaTpHla HHIMJICHTHOCTH V BO3BOJUTCS B KBAQJpaT HAa OCHOBE TEOPEM O
CJIOKCHUHU U YMHOKEHHUHU BEPOSTHOCTEIH;

— moJjy4eHHas Matpuiia V BO3BOIUTCS B CTEICHb (;

— BO3BEJICHHE B CTENCHb MATPHI(Bl MPEKPAIAeTCs TOrjaa, KOrjga JaHHOE
BO3BEJICHUE MEPECTAHET MEHATH CBOM cocTaB. [Ipu 3TOM BEpOSTHOCTH Pki, MPHUCYIIAs
nytd 7 OT 3jeMeHta K K |, ompemensiercss BEpOATHOCTAMH JJIEMEHTOB Pi€T H
OTIMCHIBAETCS] 00OOIIEHHBIM BBIPAXKECHHEM
P(kl)= X P(4)- ¥ P(4ndg)+ T P(4indgndy) — ...+

ier (i<f)er (i<f<h)er (21)
+(71)W_:L P(A N Ay .. Ay ),
rae A — sieMenT ceTH, i, f, h W — MHIeKCEI DJIEMEHTOB CETH.

B urore mMarpuiia mo3BOJISET MOTYYUTh JieBble yacTu cuctemsl (19), kak GyHKImn

BEPOSITHOCTH MyTel rpada.
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4. Tlowck penieHus 3aJa4 OCYIIECTBISIICS METOJIOM BETBEH M I'paHUL.

Amnpobanus 3amaun (18)—(20) ocymectisiiack Ha TecToBOM mpumepe. [lopsiaok
BBIYHMCIICHUH M IIOJly4eHHWE KOHEYHOTO pe3ysbTaTa MMEET CBOM OTPaHUUYCHHUS: IS
CIIOKHBIX M MHOTO3JIEMEHTHBIX CTPYKTYp HEBO3MOXKHO IOJYYUTH a/IeKBaTHBIC
YCIOBUSIM (PYHKIIMU MaTpHLBl HHIMJACHTHOCTH V; HaJM4YHe TPOMO3/IKUX HEIWHEWHBIX
JIeBBIX yacTe cucteMsr (19); BO3SMOXHOE HECOOTBETCTBHE TIPABBIX YaCTEi HEPABEHCTB
pearbHBIM TPeOOBaHUSAM COOIOICHHSI YPOBHS 00€CIIeYeHNsI HAACKHOCTH, MTOSIBIICHHUE
HEIOCTOBEPHBIX pe3yIbTaTOB pacueTa Ha OBM ¢ mmaBaromieii Toukoi (yTBep KIeHHOM
B crannapre IEEE 754) no mpuumbe Hamwaus craoxubix ¢yukmmit P(K,1), B koTopsix
3Ha4YeHus1 BeposTtHocTeil P Omm3ku x 1 m 0. Takum oOpazoMm, IpUMEHEHHE TAHHOTO
TIOPsi/IKa BEIYUCIICHHH (B IPOTHBOBEC Pa3padOTaHHON METOIUKE) YMECTHO TOIBKO MPH
HaJIMYMKM Majoro 4YHCJa 3JEMEHTOB B CTPYKType H3-3a MPOOJIEMBI «IPOKISATHS
Pa3MEpPHOCTH.

B Tperbem pa3jesie Ha OCHOBE BIEPBBIC CO3aHHOI METOIMKU C(HOPMYIUPOBAHBI
3aJayd ¥ pa3paboTaHbl BBIYHUCIUTEIBHBIE MPOLEAYPhl BbIOOpa 3(PHEKTUBHBIX
CTPYKTYp paclpe/ieuTeIbHON CETH: MMOUCK 3KCTPEMyMa P JIOMyCTHMOM MHOXKECTBE
OFpaHH‘IeHHi/II, YAOBJICTBOPAOIIUX YCIOBHUAM HAIACKHOCTHU, BBIPAKCHHBIM YCPE3
sHTponuio. IlpencraBieHbl KOHTPOJbHBIC NPUMEPH pacyera pacHpeleiIuTeIbHOM
NEKTPUYECKOH CETH OJHOTr0 M3 paidloHOB PecryOmukn Xaxacus, BHIIOJHCH aHAIH3
TIOJTy9YEHHBIX PE3yJIbTaTOB.

BeraucnutenbHas mpoueaypa MOCTPOCHHS 3aJavyd IOHCKa «claboro» 3BeHa B
Cllydae BBISBJICHHS YCJIOBHS HECOOMIOACHHS TPeOyeMOro YpOBHS HaJEKHOCTH IPH
BBIOOPE CTPYKTYPBHI:

1. ®opmupyeTcst CTpyKTypa paclpeleNuTeNIbHOW CeTH B BHJE Tpada. BETBU —
anemeHThl ceTu (JIDII, TpaHchopMaTOpBI, BHIKIIIOUATENH U JIp. ); BEPLUIMHBI — HCTOYHUK
AJIEKTPOIHEPTUH U 3JIEKTPOIPUEMHHUKH (TIOTpeduTenn).

2. Ha ocHOBe CTaTHCTHYECKHX JAaHHBIX O COCTOSAHHH DJICMCHTOB CCTH (‘IaCTOTa
OTKa30B W BpeMs BOCCTAHOBJICHHs OOOpPYIOBaHHS) OIPEIEISIOTCS BEPOSTHOCTH
COCTOSIHHSL 3JIEMEHTOB (BeTBei): (i=1-pi W paccuuThIBaeTcs HHPOPMALMOHHAS
suTponus kaxaou BerBu: H(pi) = - pi logz pi; H(Qi) = - qi log2 qi, toe q; u pi —
BEPOSATHOCTH HEPAOOTOCIIOCOOHOTO U pabOTOCIIOCOOHOTO COCTOSIHUI JIEMEHTA | CEeTH.

3. Crpourcs ueneBas GyHKIUS MHHUMYMa 3aTpaT JMHEHHOro BUAA!

D cx - min, (22)

i-1
e ¢i — CTOMMOCTB 3aTpar i-ro DIIEMEHTa CETH Xi.

4. Jlns motpeburens (BeIOpaHHOW Bepmmubl rpada) | BeramciseTcss BennuuHA
TPaHMYHOTO 3HAYEHHUS SHTPONHHU CIEAYIOINM o0pa3oM. B kadecTBe HCXOmHOU
BEITMYHMHBI TPUHUMAETCS (COTJACHO KATETOPUHM HAJCKHOCTH 3JIEKTPOCHAOKEHMS)
cpenHerozoBas (B yacax) MPOJOIDKUTENFHOCTh HepaboTocnocoOHOro coctostausg Mg
JJIEKTPOIIPUEMHHUKA u paccunThIBaeTCS BEINYMHA Cpe/IHeT0JOBOH
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MPOJODKUTENILHOCTH  paboTocnocoOHoro  coctostHust:  Mp=T-Mq, rtme T -

NPOAOIDKUTEIBHOCTD JKCIUTyaTtaluun obopyaoBanus (Hampumep, | rom). Mmes 3ti

JIaHHBIC, BBIYUCIIIOTCS BEPOSTHOCTH PabOOTOCIOCOOHOTO M HEpaboTOCIIOCOOHOTO
. M

COCTOSHHMII ~3NIEKTPOIPHEMHHKA COOTBETCTBEHHO IO BBIpOKCHHAM: pl=—P':
T

M
q|0 :7qll HOHy‘IeHHLIe BCPOATHOCTU IMO3BOJIAAIOT BBIYUCINUTH I'PAHWYHBIC 3HAYCHUSA
T

SHTPONIMM  PabOTOCIIOCOOHOTO ¥ HEpabOTOCIIOCOOHOTO  COCTOSIHUH — BEpIIIHH:

HO(R)=-p{log, p; H°(Q)=-0/ log, "

5. Beigensiercst y4acTok Ha rpade «uctogHuk—morpedourensy (0-1), mis koroporo
MO0 MpeAaraeMoi BBIIIE METOMUKE U PACCMATPUBACMOW 3a7adi CTPOUTCS JIeBas
yacth orpanuueHus. OHA MO3BOJISIET BBIYKMCIATH DHTPONHUIO PabOTOCIIOCOOHOTO H
Hepaborocriocobnoro cocrosiauit — H(Por) 1 H(Qoi).

6. Jlmst BCex paccMaTpUBAEMBbIX YYacTKOB rpada CTPOATCS JIeBbIE 4YacTd
OTpaHUYCHUI U MPABbIC YACTH IPAHMYHOTO 3HAYCHUS SHTPOIHH BEPIIUHbI rpada.

Wmest orpaHudeHusi, cCOriacHO M. 6, B Mpolecce peUIeHHs 3aavdl BO3MOXKHBI
ciexytomue yenosus: 1) eciu H(Po) < HY(Pg)) — ycnoBust obecrnieuenus TpebyeMoro
YPOBHSI HaJIeXKHOCTH y4acTka BoimonHsores; 2) koraa H(Po)) > H(Pg)) — yciosus ne
BBIMIOJTHAIOTCS. locieiHee yClIOBHE CBHIETENLCTBYET O HEOOXOJMMOCTH IPHHATHS
Mep, HalpaBIEHHbIX Ha IOBBIIIEHHE YPOBHSA HAAEKHOCTH, HAIPUMEpP, 3aMeHa
dlieMeHTa Ha 0ojiee HAJEKHBIM WM O00eCleUeHUE PEe3EPBUPOBAHUS HEHAEIKHBIX
3JIEMEHTOB Y4aCTKOB CETH.

[pescraBieHHast BRIYUCIUTENbHAS IPOLIEAYPA SIBISIETCS PE3YJIbTATOM MOCTPOSHHUS
3a7a4n BbIOOpa S(PPEKTUBHON CTPYKTYpBI C yYETOM PE3ePBHPOBAHUS OJHOTHITHBIX
JJIEMEHTOB MeXAy coboil. B manHO# 3amade meneBas (yHkims mmeer BUx (22), a
OTpaHUYCHUSL:

_nzlxliql?l -(—|092 qli) <H 0(Q01);
H(Py,) <H®(Ry); y
H(Py,) < H’(Py);
............................ > (23)

ZXZi 2+ (=log, 0,) < H(Qpy);
i1

H(POL)S HO(POL); .............................
qu E.L' '(‘Ing QLi)S HO(QOL)v

rae Xi — KOJMYECTBO i-X ONHOTHIIHBIX PE3epPBHPYIOLIMX APYr IpYyra 3JIEMEHTOB Ha
yaactke 0-l, e 0 — 0603HaUYEHNE UCTOYHUKA TIMTAHUS; N| — KOJIUYECTBO DIICMEHTOB,
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npuHaexkammx yuactky 0-1; H°(Qy ) =—qf log, gf — rpaHMYHAs BeIMYMHA SHTPOIUH
HepaboTocrocobHoro cocrostaus 0-1 (mpu HecoONIONEHHH KOTOPOH HapyIaeTcs
YCIIOBHE IOCTHKCHHUs TpeOyeMOro 4iciia Pe3epBHBIX 3JIEMEHTOB); ql0 — BEPOSATHOCTh

oTKa3a (BbrUHCIeHHAs Yepe3 Mq); () — BEpOSATHOCTh HEPaOOTOCIIOCOOHOTO COCTOSIHUS

ameMenTa i, mnpuHamIekamero ydactky O0-l. Cucremy orpanuuennii (23), B
3aBHCHMOCTH OT Ha3HAUCHUS 3aJa4H, TAK)KE MOXKHO BBIpa3uTh depe3 surporuio H(Por)
paboTocnoco6Horo coctosiHus yuactka 0-1 u rpannunyro Bemuuuny sutponuu HO(Poy)
paboTOCIIOCOOHOTO COCTOSHUS.

JlanHast BEIYMCIMTENBbHAS Tporieaypa 3amaun (22)—(23) mpumMeneHa uis BIOOpa
pacrpeenuTensHol cetd. Pemienuwe (B BUIC HEIENOYHCICHHBIX 3HAYCHHUH  X)i)
[IOJIyYUEHO Ha OCHOBE METOAAa HEOIpeneieHHbIX MHoxutened Jlarpamxka. Ilouck
LHCIOYUCIICHHBIX 3HAYCHHI JOCTUTACTCsI METOIOM BEeTBEH U rpaHul, MOJY4YHUBIIUM
npuMeHeHue B peniennu 3agaun (18)—(20).

Emre onHa 3aga4a BeIOOpa, C MCIOIB30BAHUEM MPE/IOKEHHOM B paboTe METOIUKHY,
Kacajach IIOCTPOCHHUSI 3aMKHYTOH CTPYKTYpbl CeTH. B KauecTBe KOHTPOJIEHOTO
npuMepa IMpUHATA H3BECTHAd B TCOPHUU HAACKHOCTHU TECTOBAsA CTPYKTypa THIIA
«MOCTHK» 3aMKHYTOIO BHUIa 0e3 pe3epBUPOBAHUS DJIEMEHTOB. [lOMCK pelueHus
OCYIIIECTBIISIETCS COTMIACHO CIEAYIOLIEH BEIYHCIUTELHON IpoLeaype:

1. Crpoutcst 3aMKHYTHIH Tpad. MeTomoM MHHUMAIBHBIX IIyTeH W CEYCHHH,
COIJIACHO BBINENICHHOH CBSI3M «HCTOYHHK—TIOTpeOuTens» 0O-l, cocrosmeit wu3
MHOJKECTBA ITyTeH U CEUCHUH, OH Mpeodpas3yercs K MOCIeI0BaTeIbHO-TIApaUICTIbHOMY
BUIY JUISl TyTeW M MapaJuIeIbHO-MOCIEeI0BATEILHOMY — JUISl CEUCHUIA.

2. BplUHMCIHAIOTCS  BEPOSTHOCTH  COCTOSIHMH — DJIeMeHTOB  (BeTBei) U
nHpopManroHHas suTponus kaxaou setsu: H(pi) = - pi log2 pi; H(Qi) = - gi logz qi, tae
0j 1 Pi — BEPOATHOCTH HEPAOOTOCIOCOOHOIO M PabOTOCIIOCOOHOTO COCTOSHHIA
DIIEMEHTA | CeTH.

3. Ompenensiercs  komudectBo  suTpormd  H(Pj)  paborocmocobHoro  u
Hepaborocriocobnoro H(Q;) cocrosiuuit  kaxgoro u3 N myreir cBssu  O-l
npeoOpa3oBaHHOTO Tpada.

4. BenuuuHa sHTpOnuu paborocnocodnoro cocrostuusi H(Po) nocnenosarensHo-
napawiensHoro rpada cessu 0-1 ompemensercs mo Qopmylie, MONYy4eHHOH IyTeM
9KBHBAJICHTUPOBAHUS BCEX MapaJUICIIbHBIX MYTEeH B OAUH MYTh!

N N
H(Ru) = SIH () + (- TTQOH Q) (24)

=1 k=1

k]
rae N — KOTH4IecTBO myTei MoCiea0BaTeIbHO-TApaIUIeIbHOTO Tpada. B dopmyie (24)
obosnauenne Qy HAmEIEHO WHAEKCOM K, KOTOpHIi TI0 CBOEMY HCXOIHOMY

COJIEPIKAHUIO COOTBETCTBYET MHICKCY | IIPU OTIpeIeeHuH BeposTHOCTH Q;.

B ciyyae HCIOJIB30BaHuUs MapajllelbHO-IIOCIEN0BATEIbHOrO rpada mpoieaypa
OIIpE/IENICHHs] SHTPOMHU HepaboTococoOHoro coctosiHus cBsi3u 0-1 Tak ke, Kak u B
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IOpeAbIAyIieM cloydae, MpeanojaraeT BBINOJHEHHE IpolLecca KBUBAJICHTHPOBAHMUS.
Takum 00pa3oM, BemMYMHA SHTPONMHMU HepaboTocmocoOHOro cocrosHust cBszu 0-
OyzeT BEIMHCIATHCS 1O (hopMyJIe:

H(Qu) = S I TQIH(Q,)]= Ho — H(Py). (25)

j=1 =
k#j

JlaHHas BBIYMCINTEIbHAS MIPOLEAYpa CIIPAaBEAINBA IIPH PACCMOTPEHUH 3aMKHYTHIX
CHCTEM, B KOTOPBIX CyMMapHas BenudnHa dSHTpormmu cBsisu O-1 wmimm Beeit cetn
OTIPEEIAETCS 10 BBIPAKECHHIO:

Hor = H(Qq) + H(Ry). (26)
Bripaxenns (24) u (25) He comep)kaT MCKOMBIH TOKa3aTenb X, MOCKOIBKY B
paccMaTpuBaeMOil 3ajauye OH MOXET TMPUHUMATh 3HaueHus: 1 — DJJIeMeHT

NpUCYTCTBYET B cTpykType; 0 — orcyTcTByet. Takoro pona 3anaun (He HCKJIIOYas pu
3TOM OIPEACNCHMS YHCIA PE3ePBHBIX JJIEMEHTOB) IO3BOJLIIOT OCYIIECTBISTH
MOCTPOCHHE ONTHMAIBHBIX 3aMKHYTBIX CTPYKTYp U BbIOMpaTh albTE€PHATHBBI,
OTBeUaloIe TPeOOBAHUSIM COOJIOICHNST YPOBHSI 00€CIICYEHNUS Ha/IC)KHOCTH.
ComnocraBnss 3HTponuio 3neMeHTa Hi c¢ sHTpomumeit cetu Hy, depes unmexc
H; /Hy MOXXHO CyAuTb 0 pONHU KaXkIOTO U3 HJIEMEHTOB B 00€CIIEUeHUH HaIe)KHOCTH.

B 3ak/109eHNH MOBEICHBI UTOTH JAUCCEPTAIIMOHHOTO MCCIICI0BAHUS, U3T0KCHBI

€ro OCHOBHBIE BBIBOJIBI U 0000IIAIOIINE Pe3yIbTaThI.
OCHOBHBIE BbBIBO/IbBI I10 PABOTE

1. OOocHOBaHa HEOOXOTUMOCTH pa3padOTKA HOBOW METOAWKH OLCHKH W
BbIOOPA BBICOKOHA/IC)KHBIX PACHPEIEIUTEIbHBIX CeTeil. BBIMOMHEH aHANIn3 MeTOJ0B
OmpeJie/ieHUs] KOJNMYECTBEHHBIX OILICHOK —[OKa3areneil 0e30TKa3HOCTH, OLEHKH
BEPOSITHOCTHBIX COCTOSHHN 3JIEMEHTOB W CTPYKTYypbl cetd. OOo03HaueHa poiib U
BO3MOXXHOCTUA TIPUMEHEHUsI BEPOSITHOCTHOW MEphl M MEpbl HEONPEACICHHOCTH
HH(POPMALIMY B peaiu3alliy 3aja4y aHaIN3a HaICKHOCTH.

2. Bmepble pa3paboTaHa W peajn30BaHa METOJUKA BBIYHCICHHS SHTPOIUH,
HCXOMHBIC 3HAYCHHUS KOTOPOW XapaKTePH3YIOTCS IOKAa3aTeNIIMH CTPYKTYpPHOU
HAJIC)KHOCTH JICMEHTOB CeTH. METO/MKa BKIIFOUACT B Ce0s MPOIEAYPhl OMPEACICHHUS
HH(POPMAIMOHHOM YHTPOITUH COBMECTHBIX U HECOBMECTHBIX COOBITHM, OTHOCSIIIUXCS K
y4acTKaM M BCEi ceTu. PellieHre JOoCTUraeTes MyTeM MPOLEaAyp SKBUBAJICHTHPOBAHUS
CTPYKTYP, & TAKXKE METOJ/IOM MOCTPOEHHS yTeH U CeYeHUii Ha rpadax, 4To MO3BOJISET
YYeCTh MHOKECTBO TIEPECEKAONINXCS COCTOSTHAN AJIEMEHTOB ceTH. [I[puMeHeHue 3TuX
MPOIEIyp MO3BOJSIET CTPOUTh MATEMAaTHUCCKUE YPAaBHEHHS OICHKH COCTOSHUS U
CUCTEMBI OTPaHUYCHUH 337124 BEIOOpa 3((EeKTUBHOMN CTPYKTYPHI CETH

3. IpemioxeHa BBIYUCIUTEIBHAS TMPOIEAYpa MOCTPOCHHS ONTHMAIBHOM
CTPYKTYpPBI PACHIPEACITUTEIEHON CETH, BKIIIOYAIOIIAs B ceOsS LENEBYH (QYHKIUIO
MUHMMHU3AIMH CPEACTB HAa BO3BEIACHHE CCTH M CUCTeMy orpanuucHuit. Kaxmoe u3
YpaBHEHHI CHCTEMBI (DOPMHUPOBAIOCH MO0 METOAY MHUHHMMAIBHBIX MyTeH (COTIACHO
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TeopeMaM CIOKEHUSI ¥ YMHOXKEHUS) JUI1 pacueTa BEpOSATHOCTEH CBA3EH «HMCTOYHHK—
notpeduTenby. [lpaBble 4acTH BKIIOYAIOT B ce0sl 3HAYEHHsI TPAHUYHON BEPOSITHOCTH,
BBIYMCIICHHOM HUCXOJ M3 CpeAHeil HapaOOTKM MeX1y OTKa3aMH, U HEeOOXOIUMBI JUIs
coOJTIo/IeHHs YCIOBHI HEOOXOAMMOT0 YPOBHS Ha/IC)KHOCTH CHaOKEHHs OTpeduTenen
SHepruel Mo BbIAENEHHON CBsA3U. [IoMCK ONTHMAaIbHOIO BAapHAHTA OCYILECTBIISICS
METOJIOM BETBEH M rpaHuIl. 3agada anmpoOHpOBaHa Ha TECTOBOM IIPUMEPE PEIICHUEM C
MOMOIIBI0 METOAA BETBEH M TPAHUIl M IPUMEHNMa K BBIOOPY CTPYKTYpPBI CETH Maoi
pa3sMEPHOCTH.

4. Ha ocHoBe pa3paOOTaHHOW METOIUKH CPOPMUPOBAHBI 334a4UH U MPEIIOKEHBI
BBIUHMCIINTEIbHBIE  TNPOLIEAYPHl OLEHKH COCTOSHMA M BBIOOpa  CTPYKTYpHI
pacmipenenuTensHON ceTH, 3P PEeKTUBHON C TOYKHM 3peHHs oOecredeHus TpedyemMoro
YPOBHSI HQI€KHOCTH:

4.1. OueHka COCTOSHHS CETH M IIOUCKa «cinaboro» 3BeHa. PerneHue naHHOU
3alayd OCHOBAaHO Ha IMOCTPOCHMHM MAaTEMaTH4YeCKOI0 BBIPAXKEHUS OIpeeeHHs
SHTponuM (JieBasi YacThb YpaBHEHHs) JUIsi MHOXKECTBAa CBS3€H  «UCTOYHUK—
HOTpe6I/ITeJ'H:» M 3aJaHHOI'0 3HAYCHHA OSHTPOIIMU BBINIOJIHCHUSA T'PAHUYHOT'O YCJIOBHUSA
coOutoieHus TpeOyeMoro ypoBHsS HAJEKHOCTH Ui NOTpeOuTtens (mpaBas 4acTb).
O1eHKa COCTOSIHUSI CETH OIPEEIsIeTCsl COONIOICHNEM YCIIOBHH, HAKIAbIBAEMBIX Ha
OTPaHWYEHUS], a TONCK «CcIIad0r0) 3B€Ha — PEIICHUEM 3aJadl ONTHMHU3aIHH.

4.2. Pacyer ONTHUMAaNbHOTO KOJHMYECTBA OIHOTHUIIHBIX pE3EPBHBIX 3JIEMEHTOB.
3agaga OTHOCHTCSI K BBIOOPY CTPYKTYpHI C pe3epBHpOBaHHEM. PemieHue mosBoiser
ONpPENENNUTh KONHYECTBO PE3EPBUPYIOMIMX OPYr Jpyra OJHOTHUIIHBIX 3JEMEHTOB.
[TonydyeHHass CTpyKTypa HE HMeEeT «ciaObIX» 3BEHbEB, UYTO O3HA4YaeT CHSITHE
HEOIIPEJIeICHHOCTH B CETH, HAalpaBlIeHHOE Ha MOJJep)KaHHe e€ HaJe)KHOCTH Ha
33J]aHHOM YpOBHE. YpaBHEHHUS CHUCTEMbl OrpaHUYECHUI HMEIOT HEJIWHEHHBbIN BUJ,
KOMIIAKTHBI M TMOJJICKAT JIMHCApU3allMU HUCXO0ASA H3 KOJHUYCCTBA JJIEMEHTOB U
BO3MOXHBIX COCTOSHMUH. PeleHue 3agauu ONTHMM3ALMM, COCTOSIIEH U3 CHCTEMBI
anre0pandeckux YpaBHEHUH OSHTPOIHMM, IOJYYEHO IIPHU YYaCTHUH KJIACCHYECKUX
METOJ0B ONTHMHU3ALUH.

4.3. PemieHne 3ajauy ONTHUMM3AIMM, KOTOpas COCTOMT W3 LENEBOH (YHKIHH
3aTpaT M CHCTeMBl orpaHmdeHuid. OOJacTh IOMYCTUMBIX PpEIICHHH OIpeseeHa
(YHKIMSAMH ~ Mephl  HEONpPEJENCHHOCTH HMH(MOPMALMH  COOJIONCHHS  YCIIOBHUS
COXpaHeHHs1 TpeOyeMOro ypoBHSI HAJEXHOCTH Y3/I0B ceTH. [l ampobanmu 3amadu
BbIOpaHa TECTOBas CXEMa, BBHINOJHEH CPaBHUTEIbHBIM aHaluW3 pe3yJIbTaTOB C
pacdyeramu, T[OJYYEHHBIMH Ha OCHOBE IPOLEAYPbI, MpPEACTaBICHHOH B 1. 3.
IIpemmaraemast mporeaypa pemieHHs AAHHOW 3aJaddl IO3BOJSET y4ecTh (aKTop
HaJIMYXS HEOIPEeIEHHOCTH HH(OPMAIIUK TIPH BEIOOpE CTPYKTYP 3aMKHYTHIX CeTEeH M
BBIOMpATh CTPYKTYPHl OONBIIEH Pa3sMEPHOCTH, HEXKENIHW IPH HCIOJIB30BAHUU MEPHI
BEPOSTHOCTH.

5. Ilpemmaraempie B paboTe pemieHHss MOCTaBIEHHBIX 3a7ad  00JamaioT
JIOTIOJTHUTENbHBIMA ~ TIOJOXHUTENBbHBIMA ~ KaueCTBAMHM  aHaldM3a  HAJEKHOCTH:
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BO3MOXKHOCTBIO Ppa3felbHOrO ydeTa paboTocrnocoOHOro M HepaboTOCHOCOOHOTO
COCTOSIHMSI DJIEMEHTOB M UX OOBEIMHEHHWS; CHATHEM MpOOJIEMBbI, CBS3aHHOH C
pa3paboTKOl HaJeKHOTO IMPOrpaMMHOTO oOecreueHHs; BO3MOXKHOCTBIO aHajH3a
U3MEHEHUsI HHTEHCUBHOCTH OTKa3a MpH €€ MPOTHO3UPOBAHUY; yUacTHEM IMoKa3aTeen
HEOIPENICICHHOCTH B OOBEAMHEHWH C JOCTYNHBIMHM JaHHBIMH O HaJeKHOCTH
3JIEMEHTOB C LIEJIBI0 Pa3pabOTKH MOJEIH UX alPHOPHOTO PacIpEACICHIS IS aHAIHN3a
Y PELICHUS CIIOKHBIX 3a/1a4

Takum o0pa3om, I€b JAHHOTO HCCIENOBAaHHS IOCTUTHYTa ITyTEM pa3paboTKu
METOJUKH, MOCTPOEHUS 3a1ad M PACUCTHBIX IPOIEAYpP, NMPUMEHAEMBIX B OLCHKE
coCTOSIHUSL W BEIOOpe 3(h(PEeKTUBHBIX CTPYKTYp, HE HCKIIOYAs MPH ITOM IIPOOIEM
CHSATHSI HEOIIPEIEIIEHHOCTH NHPOPMAIINH.
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