OT3bIB OPUIIUAJIBLHOI'O OIIIIOHEHTA

Ha JuccepTalroHHYo paboty [lomyskroBa Imurpus CepreeBrya
«ITocTpoeHne u aHaInu3 BEPOSITHOCTHBIX MOZAETICH IPaHUYHBIX
MHOTOITOJIB30BAaTENbECKUX CUCTEM H pa3eeHHUs peCypCcoB OeCIIPOBOAHBIX CETENY,
npencrasieHHyo K 3amute B [1JIC 0200.006 na 0a3e Poccuiickoro yHuBepcureTa
NPY>KOBI HAPOJIOB HA COUCKAHUE YYEHON CTeNIeHU KaHAUAaTa (PU3UKO-
MaTeMaTUYECKUX HAYK I10 crenraibHocTH 1.2.3. Teopernyeckas HH(POpMATHKA,

KHMOepHEeTHKa

AKTYaJIbHOCTb T€Mbl AHCCEPTALHOHHOH PadOThI

OCHOBOITIOJIAralOIMM KOMIIOHEHTOM TEXHOJIOTMYECKOro Imporpecca .
TeJIeKOMMYHHUKALIMOHHOM  OTpaciu  siBisercs — o0ecrieyeHWe  THOKOCTH
MHPACTPYKTYPBl CETH B LEIAX MOAAEPXaHUSA BO3MOXXHOCTH MPEIOCTABICHHUA
HOBBIX THUIIOB YCJIYT ¢ YUETOM TpeOyeMoro ypoBHs UX KayecTBa. OKHAAeTCs, UYTO
ceTH 5/6-0oro mOKOJIEHHsS oOecrieyaT pa3Butue Takux ycuayr. llpm sTtom ass
YCIEIIHOr0  (YHKIHOHHUPOBAHUS CUCTeMBI (C  HaUIeXalluM  KayeCTBOM
oOCIy)XUBaHUsA) IOTpeOyeTcs MUCIONb30BaHHE COBPEMEHHBIX TEXHOJIOTUH H
METO/IOB.

HoBble ceTd OyayT ob0iamaTh CIIOCOOHOCTHIO PaCIIMpEHHs HX o0bema |
[IPOMU3BOJUTEIFHOCTA BO MHOTMX HAIIPABJIEHHUSX I10 CPABHEHHUIO C IPEABbINYIIHMH
[IOKOJIEHUAMU OeclpoBOAHBIX ceTeil. MOXHO BBIIEJIMTE HECKOJIBKO BaXXHBIX
TpeGOBaHUN K TaKUM CETSM: NPOCTOTa B Pa3BEPTHIBAHMH, MacIITaOHPyeMOCTb,
rHOKOCTh, SKOHOMHUYHOCTE M 3HEProdPdeKTUBHOCTE. 1 Ipu 3TOM OUH U3 BEKTOPOB
pa3BHTHsl BKJIIOYaeT B ce0s HCCIeNOBaHMs, HAlpaBlICHHBICE Ha YBEJIHYCHHEC
5(p(PEKTUBHOCTH HCIIOJIB30BAHUS PAAHOCIEKTpa MJI TNPeJOCTaBICHHUA YCJIyT
MOJIb30BATENIM. TaKKe BaXKHYIO pOJib UIpaeT NMPHUMEHEHHE PA3JIMYHbIX CETEBBIX
METOJIOB YJIyUIlIeHHs Ka4eCTBa, HalpuMep, IPOrpaMMHO-KOH(QUTY pHPYEMBIX CEeTEH
(TTKC), ceTeBbIX GYHKLHHA BUPTYyaTU3aLUU U MOOUIIBHBIX TPAHUYHBIX BBIYHCIICHUH
(MEC), KoOTOpble Hapsay C LEeHTPAJM30BaHHBIMH CETEBBIMH (QYHKIHAMY

CIIOCOOCTBYIOT MOBBILIEHUIO IIPOU3BOIUTEIBHOCTH CETH.



BBuIy BBIIIEHU3JIOKEHHOIO, CYMTAK, YTO TEeMa JUCCEPTALlMOHHOIO
ncenenoBanusa IlomyskroBa [Imutpuss CepreeBuya «llocTpoeHne U aHaIU3
BEPOSTHOCTHBIX MOZEJIE TIPaHUYHBIX MHOTIOIOJB30BATEIECKUX CHCTEM H

pa3lelieHuss pecypcoB OeClpOBOAHBIX CETEW», SBISIETCS AaKTyaJlbHOH H

COOTBETCTBYET crielnaibHOCTH 1.2.3. TeopeTnueckas nH(poOpMaTuka, KHOEpHETHKA.

XapaKTepHUCTUKH COAEPKAHUA JUCCEPTALHOHHOH padOThI
JluccepTaivss COCTOMT U3 OIJIABICHUS, BBEACHUS, TPEX IVIaB, 3aKII0OYECHUS,
CITMCKa JIMTEPATyphl U CIIMCKA OCHOBHBIX COKpAIIlEHUU.

Bo BBeaeHMH O00OCHOBaHa axkTyaJIbHOCTh TEMBI JUCCEPTALlMOHHOIO
WCCIENOBAaHMsI, TMPHUBOJUTCS  AaHAIM3 CTEIEeHU pa3pabdOTaHHOCTH TeMBI;
GopmyIHpYyIOTCS LENU U 3aa4i JUCCEPTALIMOHHOIO HCCIEIOBaHMS.

B mnepBoii rjaBe IUCCEPTALIMOHHOIO HCCIIEIOBAaHUS paccMaTpUBAIOTCS
TEXHOJIOTHH, ITO3BOJIAIOIINE ONTHMHU3UPOBATh TEJICKOMMYHUKALMOHHBIE PECYPCHI
CeTH Ha pa3jJH4YHBIX JIOTHYECKHX YpOBHsX. PaccmorpeHa 0OOCHOBAHHOCTE
BBIOpaHHBIX METOJIOB M MOAXOA0B JJIsl PELIeHHUs] aKTyaIbHBIX 3a7a4y B ONKMCAaHHOH
npobiemaTuke. [l mpoBeeHHs OLICHKM NAHHBIX IOKasarejaed B pasnene 1.2
IPUMEHEH anmapaT UIMUTALHUOHHOIO U AMYJISIHUOHHOIO MOJIEIMPOBAaHHUs Ha OCHOBE
[TIOCTPOEHHOM CUCTEMHOM MOJEIU U CIEHapHUeB MpearojgaraeMoro NnpUuMEHEHUs
BITJIA. B pa3nene 1.3 moctpoena Maremarudeckas Mozeib I IKC ¢ ucrnonb3oBanueM
CETH MAacCCOBOIO OOCJIY>XHBaHUS C TpPeMsi OCHOBHBIMH Yy3JIaMH: KOHTPOJUIED,
KOMMYTATOp M y3eJl XpaHeHus1 npaBuil. [lomydeHbl QOopMyJIbl IJIs pacyeTa TaKux
XapaKTEPUCTHK, KaK CpeHee BpeMs 00CIIy )KMBaHMS 3aIIpoca U UX CPeJIHee YHCIIO B
KOHKPETHBIX y3JlaX U B CUCTEME B LIEJIOM.

Bo BTOpOIi ri1aBe pacCCMOTPEHO NMPUMEHEHHE NTOAX0Aa OOIIEero A0CTymna K
pagMopecypcaM  JIMIIEH3UOHHOIO  CIEeKTpa i Oojiee  ONTUMAaJIbHOIO
HCIIONB30BaHUg  pecypcoB  OecrpoBogHoil  cetw  goctyma.  llocTtpoena
MareMaTuueckas MOJeJb B BHJAE MAapKOBCKOTO CIy4YaWHOIo IIpomecca ¢

HEHAJE)KHBIM IPHOOPOM, ONHUCHIBAIOIasi IPOLECC apeHIbl JOINOJHUTEIBHOTIO

paguopecypca y Bjiaacjbla 4acToOT.



B  Tperbeli rnaBe uccienoBaHa = Moelb MUTpPALlUd  YCIYT
TEJICKOMMYHHUKAlHOHHON CETH AOCTYIa ¢ IIPUMEHEHHEM ITOPOroBOro yIpaBJIeHHUS
nmpoueccoM. [lomydena ¢opmyna aiis pacdera cpefHEro BpeMeHH HCIIONb30BAHHS
'PaHUYHBIX CEPBEPOB C MHOXKECTBEHHBIM HocTynoMm. CdopMyinpoBaHa 3amayda
ONTHMHU3ALNH JaHHOU XapaKTEPUCTHKHU B 3aBUCUMOCTH OT [1ApaMeTPOB CUCTEMHOI
MOJI€JIM M IIPOU3BELNECHA €€ YHUCIJIEHHAs OLICHKA.

B 3AKJIIYEeHHH [IPEICTABJICHBI o0o01aronme BBIBO/IbI,
C(hOpMyJIMpPOBaHHbBIE aBTOPOM, KOTOpBIE JOCTATOYHO IIOJHO OTPakar0T OCHOBHBIE

pe3yJIbTaThl BBIIIOJHEHHON pabOoTEHl.

/loCTOBEPHOCTL H HOBH3HA Pe3yJIbTATOB JHCCEPTALHH

Jl0CTOBEPHOCTH OCHOBHBIX PpE3yJbTaTOB AHCCEPTALMU MONTBEPIKIAETCS
KOPPEKTHBIM NPHUMEHEHHEM MAaTeMAaTHYECKMX METONOB ISl IIOJYYEHHUS U
A0OKa3aTCIbCTBA MPUBEACHHBIX YTBEPXKIAECHUHM H HMX YHCIEHHOIO aHallu3a,
MPOBEIECHHBIX aBTOPOM C 00CYXKIEHHEM pe3yJIbTaTOB NUCCEPTALIMOHHON paboThl Ha
KOH(EePEeHLHUAX, CEMUHapax M IyONUKanueld OCHOBHBIX PE3yJIbTATOB B BE Y LIUX
pELIEH3UPYEMBIX XXYypHaJIax.

[loryyens! cnenyromue HayyHble pe3yIbTATHI:

— M mMareMaTH4ecKod MOIeNu ¢ HeHaae)KHBIM NPHOOPOM, OMHCHIBAIOLIEH
CXEMBI yIIPaBJIEHHUs] COBMECTHBIM HCIIOJIB30BAaHUEM pPaIHOYacTOT, I1OJyYEH
PEKYPPEHTHBIN JITOPUTM JUIsl HAXOXKAEHUS CTAI[HOHAPHOIO pacIIpe/e/eHHs!
U BEPOATHOCTHBIX XapaKTEPUCTUK O0CITY >KHBAaHUS [10JIb30BATENIEH.

- llpumeHen  meToxm  moporoBoro - ympaBieHHs IS ITOCTPOEHHS
MaTeMaTH4e€CKON MoJenu Murpanuu cepsucoB Ha MEC-cepsepsl. [Tokaszana
BO3MOXXHOCTb ONNTUMH3AIUH aJITOPUTMa MUTPALIMU B 3aBUCUMOCTH OT YMCJIa
3aIIPpOCOB YCIIYTH U IIOPOrOB YIIPaBJIEHHUS.

- Mns Momenu mporpaMMHO-KOHQUIYpPUPYEMOR CEeTH pacCMOTpPEeH IOIXO[,
KOTOPBIM B OTJIMYHME OT H3BECTHBIX paHee BBIIENSIET IPOLECC XPAHEHUS

[IpaBHJI B OTAEIIBHEBIN y3€ll.



CreneHp O0O0OOCHOBAHHOCTH HAY4YHbIX [OJIO’KEHHH, BbLIBOJOB H
peKkoMeHJauul, cpopMyJIHPOBAHHBIX B AHCCEPTALIHH
O0G0CHOBaHHOCTb [1OJTYYE€HHBIX B NUCCepTaLUU pe3yJbTaTOB
MOATBEP)KIAETCS MPUBEACHHBIMM MaTeMaTHYEeCKHMH  JIOKa3aTeJIbCTBAMHM  C
HCIIOJIb30BaHHUEM METOJOB TEOPHUU BEPOSTHOCTEU, TEOPUHU CIIyHYaUHBIX ITPOLIECCOB,
TEOPHH MacCOBOro OOCITy>XMBaHHUs, a TakKXe YHUCIEHHBIX OJOKCIIEPUMEHTOB,

MPOBEACHHBIX Ha JAHHBIX OJIM3KUX K peaIbHbBIM.

[leHHOCTD AJI1 HAYKH H NPAKTHKH Pe3y/JbTaTOB PadO0ThI

HayuyHasi HeHHOCTb JUCCEPTALIMU 3aKJIFOYAETCs B TOM, YTO B HEH ITOJIy YCHBI
HOBBIE Hay4yHbI€ pe3yJIbTAaThbl, BHOCAIIHE BKJIaJ B MaTEeMaTHYECKYIO Teopm(;
TeneTpadruKa U TEOPUIO MacCOBOr0 OOCITY)KUBaHMUS.

IIpakTHYeckass LHEHHOCTb IIOJYYEHHBIX B JHCCEpTALIMU PE3YJIbTATOB
3aKJII0YAETCS B BO3MOXKHOCTH HMCIIOJIB30BaHUS IMOCTPOEHHBIX MOJEIEH U METOLOB
pacyeTa MX XapaKTEepUCTHK MPOEKTHBIMU OpraHU3allUsIMU K OIepaTopaMH ceTen
COTOBOIl CBSI3W I IUJIAHUPOBAHUS CETEBBIX pPECYpCOB W  AJITOPUTMOB
OYHKIIMOHUPOBaHUs OECIpPOBOAHBIX CETe C LEIpl0 O00ecredeHuss KauecTBa

00cCTy>KHBaHHUS MOJIb30BATENIEH U COKpAILleHHs 3aTpar.

IloarBepikaenue ONnyOo/IMKOBAHHUS OCHOBHBIX pe3yJibTaTOB
qUCCePTANMH B HAYYHOH NMeYaTH

[To Teme quccepTallMOHHOro uccaenoBanus onyonukosaHo 10 pabot, cpeau
KOTOpBIX: 1 B U3JaHUAX, peKOMeHI0BaHHEIX BAK P®, 7 B nuzganusax, BXOAAIINX B
0a3pl HaHHBIX Scopus U WoS. Pe3ynbrarsel HCCI€NOBaHUM OOKJIAAbIBAJIUCh Ha
MHOJKECTBE Pa3IMIHBIX MEXIYHAPOIHBIX KOHPEPEHUHAX H CEMUHAapaxX U YaCTUYHO

BOIIJIK B OTYETHI II0O HAY4YHO-HCCJIICAOBATCJIIbCKHUM paGOTaM, [TPOBOAHUMBIM I10

npoektaM Poccuiickoro poHaa pyHIaMEHTaIbHBIX HCCIIEAOBAHUH.

CooTBeTcTBHE coAep:KaHHsl aBTOpedepaTa OCHOBHBLIM IMOJIOKEHHAM

AHCCEePTALHU



ABTOopedepar B TMOJHOM MeEpe OTPaXaeT OCHOBHOE COJEpKaHHE

UCCEPTALMOHHOMN pabOTHI U IEPEHNAET €€ CYTh.

3amMeyaHHs O JHCCEPTALMOHHOM pabore
[Io paboTe UMEIOTCs CleAyOLIHUE 3aMeYaHus:

1. Bo BTOpo# riase s pacyera CTALlMOHAPHBIX BEPOSTHOCTEU CHUCTEMBI
MOJIy4E€H PEKYPPEHTHBIM JIFOPUTM, HO HE INPHUBOJUTCS CpaBHEHHE €TI0
3¢ (GEKTUBHOCTH C JPYTMMH METOAamu, Hampumep, meroaoM laycca—
3einens. [Ipon3Boaunacek Ju Takas OLiEHKa?

2. B Tekcre paboThl ciemoBasio Obl MCIIOJIB30BAaTh €IWHBIE TEPMUHBI IIPU
OIIMCAaHHUHU U IOCTPOEHHUH MATEMATUYECKUX MOJEJIEU CHUCTEM MacCOBOTO
00CITy>)KUBaHHs, a UMEHHO — «3asBKU» U «IpUOOpBD», KaKk HauboJjee
paclpoCTpaHEHHbIE, OIMUChIBas IIpU 3TOM Oojiee [OeTaJbHO HX
COOTBETCTBHE KOHKPETHOMY 3JIEMEHTY (DU3UYECKOU CETH.

3. B I'maBe 3 cromyo paccMoTpeTh MoAenab B BUae peeypcHon CMO, T.K.
OOHHM M3 KJIIOYEBBIX ITapaMeTPOB NMPUMEHEHUs TI'PAaHUYHBIX CEPBEPOB
SIBJIIETCS] YBEJIMUYEHHE MPOITYCKHONW CIIOCOOHOCTU HAa OCHOBHBIX CETEBBIX
pecypcax.

4. B HekoTopheIx (opmyaax MPUCYTCTBYIOT OLIMOKHM C OTOOpaKeHHUEM
CUMBOJIOB, HalIpUMep, Ha C. 54 B JoKa3aTeJbCTBE COOTHOLIEHUN (2.62),
(2.63).

5. B pa3zgene 1.2 CTOWIO NPUBECTH OIHCAHHE MOJEIH KaHAJIOB MEXIY
NIPOHOM, IT0JIb30BaTejeM M 0a30BbIM CTaHLMEH, KOTOpble ObUIM OBl
COIIOCTABUMEI C IaHHBIMHU B Ta0suue 1.1.

OTMeueHHBIE HEJOCTAaTKH HE CHMIKAIOT HAYYHYIO [IEHHOCThH ITOJIYYE€HHBIX B

JTUCCEPTALIMOHHOM pabdoTe pe3yabTaToB.

3akja04YeHHe
JluccepranonHoe wuccienoBanue IlomyskroBa JImutpus CepreeBuya

[IpeACTaBJISIET cobou CaMOCTOSITEJIBHO BBITIOJIHEHHY 1O, Hay4HO-



KBAJIU(UKALMOHHYIO pabdOTy Ha akTyajJbHYI0 TeMY, COJAEpXKAIIYI0 Hay4HbIE

PC3YJIbTATbl, OTIMHAIOLIHCCA HOBHU3HOM. I/ICCJ'IeIIOBaHI/Ie HAallMCaHO I'PdAMOTHbIM

TEXHUYECKHM  S3BIKOM, MaTepuall U3JI0OKEeH B JIOTUYECKH BBICTPOCHHOI
[10CJI€J0BATEIEHOCTH.

PaboTta cooTBeTCTBYET TpeOOBaHUIM, IPEABSIBISIEMBIM K JUCCEPTALMSIM Ha
COMCKAHHUE YUYEHOH CTENEHM KaHAuAaTta (hU3UKO-MaTeMaTHYECKMX HayK, COIJIaCHO
n.2.2. pasgena Il 1lomoxenus o npUCyXAEHUHU YUYEHBIX CTEIIEHEH B (PeaepajlbHOM
rOCYyJapCTBEHHOM aBTOHOMHOM  0O0pa30BaTE€IbHOM  YUPEXKJIEHHHM  BBICIIETO
oOpa3zoBaHus «POCCHHCKHII YHUBEPCUTET APY>KOBI HApOAOB», YTBEPXKIECHHOIO
YueHnsM coBeToM PY JIH nipotokosn Ne 12 ot 23.09.2019r., a ee aBTOp, [1071y3KTOB

]

Jimutpunn CepreeBud, 3acCily>XHMBA€T MPUCYXKIACHUE YYEHOMW CTEIEHHW KaHAWJaTa

(PU3UKO-MaTeMaTUYEeCKUX HayK Mo crnenuanbHocTd 1.2.3. Teopetuueckas

MH(pOpMaTHKa, KHOepHETHKA.

«30» okTs0ps 2023 .

‘OduumaibHBIN OIIOHEHT

['opOyHOBa AHactacusa BiaguMupoBHa

KaHauaaT PUu3nKo-MareMaTthuyeckux Hayk (05.13.17 — TeopeTHdecKkre OCHOBBI

MH(POPMATHUKH ), CTAPIINKN HAYUYHBIA COTPYIHUK

A.B. I'opbyHoBa

DenepanbHOE roCcyJapCTBEHHOE OIOIKETHOE YUPEKICHHUE HAYKHU
HMucTuTyT n1ipo0sieM yrnpasieHus uM. B.A. Tpane3Hnukona

Poccuickon akageMuu Hayk,

117997, r. Mocksa, yi. IIpodcoro3nas, 1. 65
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