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BEJEHUE

AKTyaJbHOCTh TeMbl.CEHCOpPHBIE CETH CIIOCOOCTBYIOT pEIICHUIO psija
IIPUKJIAJAHBIX 33/1a4, TAKUX KAaK OCYILIECTBIECHUE KOHTPOJIA 32 COCTOSIHUEM IIPUPOIBI
(Hampumep, 3a TEMIIEpaTypod, BIAKHOCTBbIO, JIaBICHHEM, CKOPOCTBIO U
HalpaBJICHUEM BETpa), NPUMEHUMBl B MEIUIMHE (YCTAaHOBJIEHHE KOHTPOJIS 3a
COCTOSIHUEM 3/I0pOBbsl NAlMEHTa), B c(hepe >KUIMIIHO-KOMMYHAJIBHOTO XO35HCTBa
(HaOmrofieHHe 3a TMOKa3aHHEM CYETYHMKOB BOJIbI, JJIGKTPUYECTBA, TeEIia), B
IPOU3BOJCTBEHHBIX, TOPrOBBIX W  CKJIAQJACKUX CHCTeMax (CleXeHue 3a
NepeMEIICHHEM, KOJIMYECTBOM U Kaue€CTBOM MPOAYKIIMH), B TPAHCIOPTHBIX CHCTEMaxX
(crexxeHue 3a TMEpeMENIeHUEM U CKOIUIEHHEM TPaHCIOPTHBIX CPEACTB), B cdepe
Oe30macHOCTH (HampuMep, KOHTPOJb 3a IMEpEeMELICHHEM JIIoJed M TEXHUKH,
opraHu3alys MOMOIIM B IPOBEJCHHM CHAcaTelIbHbIX OIepaluii, yCTaHOBJICHUE
MOKapHON M OXPAHHOM CUTHAJIM3aIMH), B OpraHU3alluy ONepaTUBHON CBSI3HU, B cepe
CTPOMUTENBCTBA (MOHUTOPUHI COCTOSIHUSL 3[JaHUN M COOPYKEHHUM), a TaK k€ MOTYT
UCIIOJIB30BaThCA Uil MpEACKa3aHUsl OTKaza OOOpYJOBaHUSA B a3POKOCMHYECKHUX
CUCTEMAX.

[IpuBeneHHble BBINIE CIEHAPUM  PACKPHIBAIOT OTPOMHBIA  MOTEHLUAI
OecrpoOBOAHBIX CEHCOPHBIX ceTeil. braromapsi cOopy moapoOHONW HHPOpMAUU O
($u3MYECKOM MHUPE CEHCOPHBIE CETU MOTYT YPE3BbIUAafHO 000raTUTh HAIIM 3HAHUS 00
YCTPOMCTBE MHUpPA, OTKPbIBas BO3MOKHOCTH [UJIsl CO3[IaHHS COBEPILIEHHO HOBBIX
BBIYMCIIUTEIBHBIX TPUIOKEHUM.

TexHOJorusl CEHCOPHBIX CeTel MPUBIEKAET OO0NbIIOE BHUMAHUE BBICOKON
HAJIe)KHOCTHIO, JICIIEBU3HOM DJJIEMEHTOB y3JI0B, BXOASIIMX B COCTAaB CETH.
[IpuMeHsIOTCST  HEIOPOrMe MaJOMOLIHBIE HMCTOYHMKM mnuTaHus. K 1umocam
UCIIOJIb30BAHUSI TaKUX CETe MOXHO OTHECTH PAaCIIMPEHUE THUIIOB HCIOIb3YEMBIX
JATYMKOB B y3J1aX CETH.

Takum o6pa3om, GecripoBOJHBIE CEHCOPHBIE CETH OMPEESIUIN HOBBIM Kilacc
pacrnpeiesIeHHbIX KOMMYHHMKAIIMOHHBIX CUCTEM, TPEOYIOIIUX aHajlu3a UX CBOWCTB U

pa3pabOTKU METOAOB OLIEHKH OCHOBHBIX XapakTepucTuk. Llenpto nanHoil paboThI
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SBIISIETCS. MOJEIMPOBAHKUE MPOIECCOB, MPOTEKAIOIIUX B OECIIPOBOJHBIX CEHCOPHBIX
CeTsIX JJIi BCECTOPOHHETO OMHCAHMUS WX OCHOBHBIX PEXHMMOB PaOOTHl M aHaIM3a
y3kux wmecT [5]. Jna sToro, B kadecTBe 0a30BOro OOBEKTa H3y4CHHSs, OyneT
paccMaTpuBaTHCS CXOAHASI 1O CTPYKTYpPE OTKPBITasi CETh MACCOBOTO OOCITY>KMBAHHUS
(CeMO), cocrosimas u3 AByX cucteM maccoBoro oociyxuanus (CMO) u ¢ Tpems
KJlaccaMu TPEOOBaHUIA.

OcoOblif UHTEpeC MPEACTABIAIOT TAKUE XapaKTEPUCTUKHU CETEeH KaK M. 0. YHCia
TpeOOBaHMI, M. 0. ITUTEIBHOCTU TIpeObIBaHUs TpeOoBaHM B y3iax cetu. He MeHee
BKHBIMU SIBJITFOTCS XapaKTEPUCTHKU HAJCKHOCTH YCTPOUCTB CETH W UX BIUSHUC HA
GYyHKIMOHUPOBaHUE CHUCTeMBl B 1eioM. Cpenn TakuxX XapaKTepUCTHK CIEAyeT
OTMETUTh M. O. YHWCJA MOTEPSHHBIX MakeToB. OTKIIOYEHUS Y3JO0B CETH MOTYT
BO3HHMKATh U3-3a pa3ps/ia MCTOYHUKOB MUTAHKS U TIEPETIOTHEHMS Oydepa makeTamu.

Hear marucrepckoii padoTbl — MOJETUPOBAHUE HEHAJEKHOTO y37a
CEHCOPHOM CETH HEOJHOPOIHOM CEThIO MAaCCOBOTO OOCTY)KUBAHUS.

[TocTaBnenHas 1eNb OMpeenuia cjeyomme 3a1a4u;

1. pa3paboTKa aHATMTUYECKONW MOJEIM HAJSKHOTO y3ja OecrpOoBOIHOM
CEHCOPHOM CEeTH HEOAHOPOIHOM CEThIO MACCOBOI'0O OOCITYKUBAHUS,

2. pa3paboTKa UMHUTAIIMOHHON MOJIEIN HEHAJEHKHOTO y3ja OeCIpOBOIHOM
CEHCOPHOM CETH C HECKOJIbKUMU THUIIaMU TaKETOB;

3. MIPOBEJICHUE CEPUH IKCTIEPUMEHTOB C pa3pabOTaHHBIMH MOJACIISMHU;

4, aHaJIN3 ¥ CpaBHEHHUE PE3yJIbTATOB MOJICITUPOBAHHUS.

MeTtonoJjiornyecKkue OCHOBbI MarucTepckod paldOThl MPEACTABICHbI B
paboTax mo Teopunm maccoBoro obcmyxuBanus [3, 4, 5].B pabGote [S]momyucHbl
pacnpenesneHus CTalMOHAPHBIX BEPOATHOCTEW COCTOSTHUM OTKPBITOM HEOJIHOPOIHOU
CeMO. B pab6ote [6] uznoskeHbl TPUHIMITBI (PYHKIIMOHUPOBAHKS CEHCOPHBIX CETEH.
AHaJIMTHYECKHE MOJEIM CETEBBIX CHUCTEM M HMX YCTPOWCTBO omucanbl B [7, 8].
Teopernueckre OCHOBBI MOJICIMPOBAHUS CUCTEM H3JIOXKEHBI B padore [9], a Takke,
MPHUHIIAITB KMUTAIHOHHOTO MOJICIIMPOBAHMS CHCTEM oIucaHbl B padote [10].

HayuyHnasi HOBM3HA Marucrepckoil padoThI3aKiII04aeTCs B TOM, YTO BIIEPBbHIE

IMOJYYCHBI U IIPOAHATIU3HUPOBAHbI CTAIMOHAPHBIC XaPAKTCPUCTHUKN HCHAACKHOI'O y3JId
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OecripoBOJHONW  CEHCOpHOW  ceTH, Omaromapss  pa3paOOTaHHBIM  MOJETSIM:
AQHAJIMTUYECKOW U MMUTAlHOHHOM.

Teopernueckass W/MaM NpaKTHYeCcKass 3HAYUMOCTb MATHCTEPCKOM
padoTbl.B Maructepckoit paboTrepa3paboTaHbl aHATWTHYECKass U HMUTAI[MOHHAs
MOJIETIM HEHAJEXKHOIo Yy3i1a OeCHpOBOJHOM CETH MacCOBOIO OOCIyKUBAaHMUS,
MOJIyYEHbl CTAlIMOHAPHBIE XAPAKTEPUCTUKH y3Jla M MPOU3BENEH MX CPaBHUTEIIbHBIN
aHanu3. Mojenn MOryT OBITh HCIIONB30BAaHBI JUUISl PEIICHHs 3aj]ad aHaiu3a u
ONTUMU3ALIUY IPOLECCOB (PYHKIIMOHUPOBAHUS Y3J1a CECHCOPHOU CETH.

Crpykrypa m 00bém pabGorbl. Marucrepckas padoTa COCTOUT U3
oTmpeseneHnii, 0003HauYeHU W COKpalieHuid, BBeaeHus, 10pa3nenoB, 3aKiIrOveHHS,
CIIUCKA UCIOJIb30BAaHHBIX UCTOYHUKOB U lnpunoxkenus. O6mumii o0beM padoThl — 62
CTpaHUIlBL, U3 HUX 51 cTpaHHIa — OCHOBHOE COJIep:KaHue, BKItoyas 16 pucyHkoB u 4
TaOJINL, CIIMCOK UCIOJIB30BaHHBIX UICTOYHUKOB MH(POpMaMK —21HauMEHOBAHUH.

KPATKOE COAEP)KAHUE PABOTbI

HepBoiii pa3gen «TexHosmorum B coctaBe 0eCIPOBOAHON CEHCOPHOM
CEeTH»ITIOCBSIICH OMHCAHUIO TEXHOJOTUU PETpPaHCIUpyeMOil ONMKHEH paauoCBsi3u
802.15.4/ZigBee, camMOOpPraHU3YIOMIMXCS OTKAa30yCTOMYUBBIX  PaCHpEACIICHHBIX
CUCTEM HaOJIIOJIEHUSI M YIPaBJIEHUS MpOIlecCaMU U pecypcaMu. JlaHHas TEXHOJIOTHs
jJerja B OCHOBY AJIEMEHTHOM 0a3bl paccMaTpUBaeMbIX OECHPOBOJHBIX CEHCOPHBIX
CeTeil M MCHOJB3yeTCsd KaK CTaHIapT A HaOopa BHICOKOYPOBHEBBIX MPOTOKOJIOB
CBS3M B CHUCTEMax, I/Ie€ ONPEICNAIOIMUMU SBISIOTCA MOKAa3aTelu JEeIIeBU3HbBI
KOMIIOHEHTOB, TPOCTOTHI BHEIPEHHs, MacCIITaOMPyeMOCTH, HaJEKHOCTH, HU3KOTO
noTpeOIeHUS SHEPTUU. A TaKKe B CETAX C HU3KOW CKOPOCTHIO TIEpeIaun JaHHBIX.

Bropoir pasgen «Teopernueckue OCHOBbI MOACJUPOBAHUS CHCTEM
MAaccoBOro 00CIY;KMBAHU» COACPKUT B ceOe 0a30BOE ONMUCAHUE CETEel MacCOBOIO
oOcimykuBaHusi u WX kinaccuukanuro. CeTh MacCOBOrO OOCTY>KHBAaHUS — 3TO
COBOKYITHOCTb B3aMMOCBSI3aHHbIX CUCTEM MaccOBOTO o0cCTyKHBaHUS,
o0ecreunBalIUX B TMporecce (QYHKIMOHUPOBAHUS CETH TMPHEM, XpaHCHHE,
00palboTKy M BbAauy TpeOOBaHMI, MOCTYNAIOMINUX B CUCTEMbI 00cmykuBanus. Taxxke

CeMO ACIIATCA Ha OTKPBITEIC, 3aMKHYTEIC J51 CMCIIaHHBIC. OTKp BITBIC
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NoJpa3yMeBaOT OOCTyXHBaHUE TpeOOBaHMWI, TMOCTYNUBIIMX M3 HCTOYHHUKA
OeckoHeuHOW EMKOCTH ¥ BO3BpaT 00paTHO B UCTOYHHK[3, 4].

Iloopazoen «Ycnoenvle 0603HaueHUs» ONUCHIBACT MOAPOOHOE 0003HAYCHHUE
CTPYKTYPHBIX 3JIEMEHTOB B TEOPUHU CETEH MacCOBOTO OOCITYKUBAHUA.

L — ynciao CMO B CeMO;

K — gucno knaccoB tpedoBanuii B CeMO;

A— napamerp, onpenemnsronii Tun CeMO;

W :(Wi )—BeKTop TUnoB ¢. p. AnmurenbHocTedl obciyxuBanus B CMO cety,
i=1...L;

K = (Kj)—BekTop umcia mnpubopoB B cucTeMax obOcmyxuBanus CeMO,
i=1...,L;

© = (O j;)—MapmpyTHas matpuua, k,l =1, ..., K;

D= (Di )—BCKTOp JUCHUIUIMH OOCIYXUBAaHHUS B CHUCTEMax OOCITYXUBaHHS
CeMO, i =1,...,L;

Wik (n;) —maTEeHCHBHOCTE OOCTy)KMBaHus B cucreme C;K-TpeboBanuii mnpu
yCIOBHH, 4TO cucteMa C; HaXOAUTCS B COCTOSTHUM N ;

7\.0—I/IHTeHCI/IBHOCTI) BHCIIHCTO IIOTOKA Tpe6OBaHHﬁ, MMOCTyIMarOIMX B CCTh U3

MCTOYHUKA U U3 CETH B UICTOYHUK.
Takum o00pa3oM, ceTh MaccoBOro oOcmyuBaHus [ ompenensercs
CJIEAYIOIIMM HaOOPOM:
F:< L,K,A,W,@,K,y,D) :
Tpernii pazaea «Cerm BCMP. Teopema BCMP» onuceiBaeT OCHOBHBIC
THUIIBI CETEH MacCOBOT'O OOCITY>KUBAaHUS B 3aBUCHUMOCTH OT XapaKTCPUCTHK.
B CMO nepBoro tuna guciumiinHa oocimyxuBanus FCFSu tpeboBanus Bcex
KJIaCCOB HMMEIOT OJHY M Ty K€ OKCIOHEHIHMAIBLHYIO (DYHKIIUIO pacnpenaescHus
JUTATEIIGHOCTH OOCITY)KUBaHHUS. VHTEHCHMBHOCTh OOCITY)KHBaHUS MOXET 3aBHCETH OT

COCTOSIHUSI CUCTEMbBI M KOTJIa B CHCTEME HaXOAUTCs M TpeboBaHMiA OyZIeT 0003Ha4YaThCs

gepes p(m).



B CMO uetBeproro tumaguctuminHa oocmykuBanusi LCFSPR, umeercs onun
OOCITY>KUBAIOITNIA TTPHOOP, pa3IMYHbIC KJIACCHI TPEOOBAHWN MOTYT MMETh Pa3IMYHBIC
(GYHKIMH pacnpeeeHus UIMTETLHOCTH 00CTyKUBAHNSI.

Teopema BCMP [5]. Jlnst cetn mMaccoBOro oOCTyKHBaHHS, KOTOPAS SBIISETCS
OTKPBITOH, 3aMKHYTOH WM CMEUIAaHHOW, M KaXKaas CHUCTeMa OOCITY)XHBAHHS B
KOTOPOH SIBIISIETCS TIEPBOTO, BTOPOTO, TPETHETO MJIM YETBEPTOTO TUIIA, CTAIIMOHAPHBIC

BCPOATHOCTH COCTOSIHUH OIpCACIIAIOTCS BBIPAKCHUCM

P(&=(1.62-..6L)) =G d (&) f1 () F2(C2)- FL(CL),

rae G dABIsSETCS HOPMAJIMU3YIOIIEH KOHCTAHTOM, BBIOpAaHHOW TakK, 4TOOBI CyMMma

CTallMOHAPHBIX BEPOSATHOCTEW COCTOSTHUWA paBHsIIACH 1. d(C) aBisieTcs: (PyHKIMen
qrciaa TpeOOBaHWHA B CeTH, a Kaxnas f; sBisercs ¢yHKuIMeH, KOTOpas 3aBHCHUT OT
THUIIA CUCTEMBI 00cayxuBanus C;.

YerBeprolii pazaen «Cxema U yCTPOCTBO padOThI y3/1a CCHCOPHOM CeTI
COJIEP)KUT CXEMaTHUYHOE MPEJCTaBICHUE CTPYKTYpPhl pabOThl y3i1a OecrpOoBOAHON
CEHCOPHOM CE€TH C ONUCAHHEM COOTBETCTBUSI DJEMEHTOB CXEMBI pPEAIbHBIM
AJIEMEHTAaM Y3JIa CETH.

IaThIi pa3gen «KAHATUTHYECKAS MO/IeJIb y3JI1a CEHCOPHOM CeTH» MOCBSIIEH
peanu3alMyu  aHAJIMTUYECKOM  Mojaenu  y3i1a  OeCHpoBOJHOW  CEHCOpPHOM
ceru.lIpencraBieno ypaBHEHHE PaBHOBECHS], ITOJYUYE€HbI CTALMOHAPHBIE BEPOSATHOCTH

cocrostamii [1]:

q q q
P(q) = l_@_@ 1_%2+% dor | Aoz Yt )
H1 Mo H M1 Ho Hp

Juis BeeX Gy, Ghp, G5 O3 =0,1, 2, ...

lloopazoen «Xapaxkmepucmuxu y31a CEHCOPHOU cemu 6 aHATUMUYECKOU
MOOenu»OTMChIBAET TOJyYEHHE CTAallMOHAPHBIX XapaKTEPUCTUK CETH MAacCOBOIO

obcmykuBanus [1]:

o M. 0. yncia TpeOOBaHUM B CUCTEMAxX S; U S,



g, = P(0,0)3n Z(j%l foo |

n=1 m=0 Hi1 o

0, = 2 kR (K);
k=1

o BpPEMSI pEAKIIUU CETH 00CITyKUBAHUS
70 =(q1 +72)/ %0
o M. O. JNIUTEJIBHOCTH ITPEObIBaHUS TPEOOBAHUN B CUCTEME Sq
U =0/%;
o M. 0. JUINTEJIBHOCTHU NpeObIBaHMsI TPeOOBAHUM B CUCTEME S,
U, =0y /(o + Zg2)
o M. 0. YUCJIA TOTEPSIHHBIX TAKETOB
Q=1n/B.

Illecroin pasgen «AMHUTAMOHHAS MOAEJb Yy3J1a CEHCOPHOW CeTH»
COJICPKUT ONHCAHWE WUMHTAIMOHHON Monenu[2] OecrpoBOMHONW CEHCOPHOW CETH.
OnpeneneHbl MOMEHThl BO3HUKHOBEHHUS COOBITHIA. XapaKTEPUCTHKU COOBITUNA B
MMHTAITMIOHHOM MOJICJINPOBAHUMU:

o yCJIOBHE BO3HUKHOBCHHSI,
o THUII COOBITHS, OTIPECIISIFOITNI aIrOPUTM 00paOOTKH ITOTO COOBITHUS,
o HYJIeBasl IJTUTEIHHOCTb.

lloopazoen «Cmpykmypa uMumayuoHHOU MOOeNU Y31a CEHCOPHOU Cemuy
OMKCHIBAET aTpUOYTHl TPeOOBAHUMN, T€HEPUPYEMBIX B UMUTAIMOHHOW Monenu. Ilpu
pa3paboTKe JaHHOW MMHUTAIMOHHOW MOJIENH MPUHSITO PEIIeHUE pa3indaTh 7/ THUIOB
COOBITHI:
1. moctymuieHue TpeboBaHMsI IEPBOTO Ki1acca B 0Uepelb MUKPOIIPOLIECCOPa;
. IOCTyTIJIEHUE TpeOOBaHUS BTOPOTO Kjlacca B OUepeib pHUeMoIepe1aTunKa,

2

3. moctyrieHue TpebOBaHUs BTOPOTO Kilacca B 0U4epeib MUKPOTIPOIIECCOpa;
4. mocTymiieHne TpeOOBaHMS TPETHETO KiIacca B 0YEPelb MUKPOIPOIIECCOopa,;
5

. 3aBeplleHre 00CTyKMBaHUS TPETHETO Kilacca,



6. 3aBepmieHne  oOcCTyXuBaHHsA  TpeOOBaHMII  BTOpPOro  Kiacca B
MUKPOIIPOLIECCOPE;

7. 3aBeplleHre 00CITy)KUBaHUs B IPUEMOTIEPEIaTUUKE.

lloopazoen «Xapakmepucmuku Y314 CEHCOPHOU cCemu 68 UMUMAYUOHHOU
MoOenuy OTKCHIBACT TOJIYUYCHUE CTAIMOHAPHBIX XapaKTEPUCTHK ceTH [2].

OreHka BEpOSITHOCTA TOTO, YTO B CUCTEME OOCITYXKHMBAaHUS HAXOIUTCS POBHO
k TpeGoBanuii, paBHa:

o1&
Pk = ?Z::
rne k=0,1 2,...
OreHka BeJIMUMHBI N BBIYUCIISIETCS IO (opmyIie:
fi=> ki .
k=1

OI.[GHKa MAaTCMATHYCCKOI'O OKMIaHUA JJINTCIBHOCTHU Hpe6bIBaHHH Tpe6OBaHHﬁ

B CUCTEME 00CITYKUBAHUSI:

K
Z isae mocm)’

rne K — umcio oOciyXeHHbIX TpeOOBaHMI HAa MOMEHT 3aBEpPIICHUS BBIMOJTHEHUS

HMHUTAIIMOHHOM MOJICIIH;

L.

13a6

.

lnocm

— MOMEHT 3aBEPIICHUS 00CIYKMBAHUS | — IO 10 CUETy TPeOOBaHUS TPUOOPOM;

— MOMEHT IIOCTaHOBKH TpeOoBanus B ouepenb Q, i1=12,...,K.

Ceabmoii pazgesn «O00CHOBaHHE JAHHBIX JISi MMUTAIMOHHOW MOJEJN»
COJICPKUT PACCYXKJEHUS, KOTOPbIE HCIONB3YIOTCA TPH (POPMUPOBAHUU BXOTHBIX
3HAQYCHUHN, HCHOJIB3YEMbIX TMPU MOJCIUPOBAHUM Yy3JIa CETH Yepe3 OIHUCAHUe
pealbHBIX 3JIEMEHTOB M CBOMCTB cUCTeMBI. Apn= 0.01, Ag; = 10, u1;= 200000, wp =
400000, g2 = poz = 25000, Tyeg=10000040, rme Ag=Ao1+ Ao2-

Bocbmoii pasgen «Moaeau y3jia CEHCOPHOM CeTH» OINKCHIBAECT AJITOPUTMBbI

HMHTHHHOHHOI;'I MOJICIIM Yy3JIa W CPCIACTB pcain3aluu. COI[ep)I(I/ITCH OIMKNCAaHUC



ynpasistomeii mporpaMmmbl U e€  Qynkumid. IIpeacraBnmena UMLaumarpamma
MOJICITAPYIOLIEH ITPOTPAMMBL.

JeBsarsiii  pasgen «Pe3yJbTraTbl MOJCJTHPOBAHMSA»  JIEMOHCTPHPYET
pEe3yAbTaThl AaHATUTUYECKOTO U UMUTAIIMOHHOTO MOJICJIMPOBAHUSI HA OCHOBE JIaHHBIX,
chOpMYIMPOBAHHBIX B CEIbMOM paszjieie padoThl. A TakKe MPOBEIACHO CpaBHEHHUE
3HaYeHUN Mozeneil. B pesynprare, caenaH BBIBOJ, YTO MHPH JOCTATOYHO HU3KUX
MHTEHCUBHOCTAX TOCTYIUICHUS TPEOOBaHUM OT JaTYMKOB Y3JIOB CETH, pPa3HHUIIA
MEXIY BBIXOJHBIMU pe3ylibTaTaMH Mojeneil OyAeT He3HauuTeJlbHa U HET
HEO0OXOIMMOCTH NMpUOEraTh K UMUTALIMOHHOMY MOJIETUPOBAHUIO.

[Ipon3BeaeHBI SKCIIEPUMEHTBI C AHATUTUYECKOW U MMUTALMOHHOW MOJEISMU
IIPYU PA3IMYHBIX MTHTEHCUBHOCTSIX BXOJIAIIEIO MOTOKa TpeboBaHuil. Ha nprBeneHHbIX
rpadukax BHJIHA pa3HUIlA B pe3ysbTaTax MojenaupoBaHus. CaenaH BBIBOJ, YTO JJIs
O0ojmee TOYHOTO M  HAJSKHOTO aHalIM3a MPOIECCOB  (DYHKIIMOHMPOBAHUS
OecrpoOBOAHBIX CEHCOPHBIX CETEW Ha MpeAeNIbHbIX Harpy3kax, TpeOyeTcs: mpubderath
K UMUTAllUOHHOMY MOJICTUPOBAHUIO.

Hecarsiii  pasznen  «MogeJupoBaHue  HEHAJEKHOM  0eCPOBOIHOM
CEHCOPHOM CeTHW» MOCBALIECH pealn3alyyd MOJEIA HEHAAEKHOTO y3ia. llomyuyeHsr
BBIPDAXKEHUS [JISl OINPEIETICHUS] CTAIMOHAPHBIX XAPAKTEPUCTUK HEHAJECKHOU CETH
oOCTy>KUBaHMS, KOTOpas SIBJISIETCS MOJIEIIBIO y3J1a CEHCOpPHOU ceTu. B Buje Tabnui u
rpaMKOB TPEACTABICHBI CPaBHUTEIbHBIC PE3YJIbTAThl MOACIUPOBAHUS C IEJBIO
aHaJM3a U COMOCTABJICHUS C pe3yJibTaTaMU pabOThl HAJIEKHOTO y3ja B HAJEHKHOU
OecrnpoBOAHON CEHCOPHOM CETH.

BriBoa: ¢ yBenmnueHHEM Harpy3Kd Ha y3el CeTH, OJM3KOW K MaKCHUMalbHBIM

SHAYCHUAM, CPCAHCC YHUCJIO ITIOTCPAHHBIX ITAKCTOB CTPCMHUTCIIBHO PACTCT.

3AK/IIOYEHUE
B nanHo#t paboTe ObuH perieHsbl CASAYIOMNE 3a/1a4u:
. M3Yy4YeHbl OCHOBHBIE cBOMCTBa OTKphITOM CeMO ¢ nBymss CMO niepBoro
TUTIA U TPeMsl KJaccaMu TpeOOBaHUM, KOTOpasi SBJSETCS MPOTOTUIIOM OECTIPOBOTHON

CEHCOPHOM CEeTH, pACCMOTPEHHOM B JaHHO paboTe;



. MOCTPOEHA aHAIMTHYECKasi MOJIEIb y3J1a CEHCOPHOU CETH;

. M3YYEHbl OCHOBHBIC MPHUHIUIBI HMUTAUOHHOTO MOJEIUPOBAHUS
JCKPETHBIX CTOXaCTUYECKUX CHUCTEM C CETEBOU CTPYKTYpOIl;

. pa3paboTaHa UMUTAIIMOHHAS MOJIEJb Y3JIa CCHCOPHOM CETH;

. MOJIy4eHbl M 00pabOTaHbl CTATUCTHUYECKUE JaHHbIE pPa3zpaboTaHHBIX
Mozener. OmnpenesieHbl OLEHKHM OCHOBHBIX — XapaKTEPUCTHUK CHUCTEM  CETH
00CTy>KUBaHMUS,

. M3YYEH acleKT HEHaAESKHOCTH AaHHOTO Kitacca CeMO u ero BiausiHue Ha
MOJTYYEHHbIEC XapaKTEPUCTUKU CUCTEM;

. MIPUBEJICHBI CBOJIHBIE JIAHHBIC 110 UICKOMBIM XapaKTEPUCTHKAM U MO HUM
MOCTPOEHBI TpaduKH.

Bce BblenepeyncieHHble  pe3yJabTaThl MMO3BOJISIIOT MOHSITh W HU3YYHUTh
BOKHEUIIUE TIPOIECChI, MPOTEKAIolue B OCECHPOBOJHBIX CETAX, a TaKKe
CIIPOTHO3UPOBATh TOBEJACHHE CETH TMpPU paA3JIUYHBIX pexkuMax e€ paldoThl.
B03MOXHOCTh OIIEHKM YHCJIa TOTEePh JAaHHBIX JAaeT MOHUMAHUE TOYHOCTH U
JIOCTOBEPHOCTH BBIYUCIICHUH, KOTOpbIE NPOXOJAT B TIpoliecce cOopa TaHHBIX
JaTYUKaMU y3JI0B.

AHaln3 pe3yibTaTOB MOJEIUPOBAHUS MO3BOJSET CAEIaTh BBIBOJ O TOM, UTO
CECHCOpDHBIE CETH SBIAIOTCS HAJIEKHBIM U S(O(PEKTUBHBIM CpPEACTBOM cOOpa
nepeaadn nHpopManuu.

JlanHast paboTa JaeT OCHOBY IS M3yYEHHs] HOBOTO Kjlacca CeTel, KOTOphie B
HACTOSIIIIEE BPEMsI HEPEPHIBHO Pa3BUBAIOTCS.
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