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Pa6ota BeimoHeHa B MOCKOBCKOM TEXHHYECKOM YHUBEPCUTETE CBSI3U U
unpopmatuku (MTYCH).
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HayuHb1il pyKOBOAUTEB: YJIeH - KOPPECTIOHZECHT PAH
JOKTOpP TEXHUYECKUX HaYK, Ipodeccop
HTaxrunapasga Baran BaranoBuu

OdunmansHbie OMMOHEHTHI: JOKTOP TEXHUYECKUX HAYK,
beixoBckuit Mapk ApoHOBHUUY,

KaHIUJAT TEXHUYECKUX HAYK
Bacexo Hukonai BragumupoBuu

Benymas opranuzanus: Jlenunrpanckui OtpacneBoit
HAYy4YHO-HUCCIIEN0BATENbCKUI WHCTUTYT
Paguo (JIOHWNP)

3ammra cocrourcs «S5» ampens 2007 r. B 15 yacoB B aya. A-455 na
3acemanuu  auccepranmonHoro coBera K219.001.03 npu  MockoBckom
TEXHUYECKOM YHUBEPCUTETE CBsI3W M uH(popmaTMKu 1o azapecy: 111024,

Mockaa, yi. ABuamoropHas, aA.8a, MTYCH.

C nucceprainueit MOKHO 03HAaKOMUThCS B Oubnuoreke MTY CU.

ABtopedepat pazocian «22» ¢espans 2007 T.

YdeHbll CEKpeETaph
JIUCCEPTAllMOHHOIO COBETA Kocunukuna T.I1.



OO0mas xapakrepucTuka padorTbl

AKTyaJbHOCTh TeMbl. (OCOOEHHOCTBIO COBPEMEHHOI'O  COCTOSIHMS
pa3BUTHSL CHCTEM OECIPOBOJHOrO JOCTYNAa M APYTMX CPEACTB CBSA3M SBIISETCS
3HAYUTEIBHBIM POCT KX YHCIA, YBEJIWYEHUE DSHEPreTHUECKUX IOKa3aTeleu
nepeaaroluX yCTPOMCTB, pacluIupeHue 30H OOCITy>KMBaHUS U, KaK CIEJCTBUE,
YCJIOKHEHUE TMpoOJieM BbIACICHUSI (MPUCBOCHUSI) HOBBIX IMOJOC YacTOT M
obecrieueHus: AEKTpoMarHuTHOM coBMmectumoct (OMC) ¢ pazIMuHBIMU
panuosniekTpoHHbIMU cpeacTBamu (POC) B 00mKX mojocax 4yacTorT.

B cBs3u ¢ orpaHnueHreM 4aCTOTHOIO pecypca, pa3paboTka HOBBIX CHCTEM
0ecrpoOBOAHOIO JOCTYIAa MPUBOAMUT K YBEIUYCHUIO HATPY3KU HA €CTECTBEHHBIN
pecypc U, Kak CJIEACTBUE, YCI0KHEHUIO MPOLEAYPHI BBIAEIEHUS MOJIOC YaCTOT
JUISl HOBBIX CHCTEM.

Heyxnonnas motpeOHOCTh B yacToTHOM pecypce (o Pemenusm 'KPY u
pazpemieHussM PocceBsizn) 3a mociienHue 3 roja B CUCTEMAax pPaJHOCBS3U
(CIyTHMKOBBIEC, HAaBUTALMOHHBIE, PAAUOJIOKAIMs, MMOJBHKHASL CBSI3b U MHOTHE
JPYrye) U BO3pACTAIOLIMI CIIPOC HA LIMPOKOIIOJIOCHBIE CUTHAJIBI WCKIIFOYAKOT
BO3MOKHOCTh HCIOJIb30BaTh MOJIOCY YaCTOT TOJIBKO OJHOM paanociyx00ii (3a
UCKIIIOYEHUEM CUTHAJIOB O€ACTBUSI M O€30MacHOCTH) M JIeNAl0T  3ajady
3¢ (GEKTUBHOTO HCIIOJIB30BAHUSA TOJOC YacCTOT Pa3IMYHBIMH PaTUOCTyKOaMH
BECbMa AaKTyaJlbHOM. OTa 3ajaya pellaercs Kak Ha HalMOHAJIbHOM,
peruoHaJbHOM, TaK W BO BceMupHoMm Maciurade. Kaxaeie 3-5 ner Ha
BcemupHbIX KOH(EpeHUUSX paguoCBsA3M MPOUCXOAUT MepecMoTp Tabmuubl
pamuodactor (TPY) Permamenta paaviocBsi3M C IEJIbIO  yAOBJICTBOPCHUS
BO3paCTAIOIIUX MOTPEOHOCTEN aIMUHUCTPAIMIl B HOBBIX PAJIMOTEXHOJIOTHUSAX U,
P 3TOM, 00ecriedeHUU HEOOXO0IMMOM 3aIUTOM CYIIECTBYIOLIUX PATUOCITyXO.

[ToaToMy OgHMM W3 Ba)KHBIX HampaBieHW oOecriedyeHus dPPEKTUBHOTO
pacupeneneHuss W HCIOJIb30BaHMS PaJAMOYaCTOTHOIO pecypca  SIBISIETCS
NPUMEHEHUE aJrOPUTMOB ONTUMHU3ALMU, HCHOJb30BAHHE KOTOPBIX IMO3BOJIUT
ONpENEINTh HEOOXOAUMBIM YACTOTHBIM pecypc, MpeAHa3HAYEHHBIM JUIs
[IPEIOCTABIEHUS PA3JIMYHBIX THUIIOB YCIYT CBSI3H, ONPEACICHHOMY KOJUYECTBY
a0OHEHTOB, B KOHKPETHOM reorpauueckom peruone, ¢ yuerom OMC B 1aHHOM
peruoHe ¢ JeWCTBYIOIIMMHU M IutanupyemMbiMu POC, a Takxke c ydeTom
(GYHKUMOHUPOBAHUS M PEaJbHON MNPOMYCKHON CHOCOOHOCTH 0O0O0pYIOBaHMS.

HaunGosnpmuii BKIaJ B UCCIIEI0BAHUE METOJIOB ONTUMH3ALMU YaCTOTHOTO
pecypca u OMC B paznbie roasl BHecau: M.A. beixoBckuid, O.A. Illopun, B.B.
I'puropses, A.1. Epmakos, A.Il. becconos, B.B. ConoBbeB, u. J1p.

Heas m 3agaum padotsl. Llenpio nuccepTalluoHHONW pabOTHI SABISETCS
pa3paboTKa U yCOBEPIICHCTBOBAHUE aJTOPUTMOB ONTUMHU3ALMK PaclpeieIeHUs
U HCIOJNIB30BaHMSI YAacCTOTHOTO pecypca U BbIpaOOTKM Ha €€ OCHOBE
NPAaKTUYECKUX PEKOMEHIAUWNA JJIsI KOHKPETHBIX YCIOBUI pa3BepThIBAHUS
CUCTEMBbI OE€CITPOBOTHOTO JJOCTYTIA.

JI1st AOCTHKEHUsT MOCTABJIEHHOM LIETU JOJKHBI OBITh PELIEHBI CIIETYIOLINE
3a/1a4n:

- CO3J1aHa MOJIEJIb CUCTEMBI OECIIPOBOAHOIO JTOCTYIIA;



- MPOBEJICHBI UCCIIEAOBAHUS BIMUSHUS PA3JIUYHBIX [MAPAMETPOB HA MOJEIb
MPOEKTUPOBAHUS CUCTEMbI OECITPOBOJHOTO JOCTYIIA;

- pa3paboTaHbl  aNrOPUTMbI  ONTHUMHU3AIMU  paclpelesieHus U
MCIIOJIb30BAHUS YaCTOTHOTO peCypca;

- ONpeJACNICHbl 3aTparuBaeMble CIYXObl TPU MPOEKTHUPOBAHUU CHUCTEM
0ecrpOBOAHOIO JIOCTYIIA;

- pa3pabotanbl anroputMbl OMC.

MeTtoabl HUCCJICAOBAHMS. Jos pelIeHUs MOCTABJICHHOU B
JUCCEPTALIMOHHON paboTe 3aJaud  HCMOJIb30BATUCH METOJbl CHCTEMHOTO
aHajii3a, WCCIICIOBAHUs ONEpaluid, TEOPUH BEPOSATHOCTEH, TEOPUU IIE€pEIaAdU
uHGOPMAINH U DJIEKTPOMArHUTHOW COBMECTUMOCTH.

O0bekTOM HCCJIEI0BAHMI B JUCCEPTAIIMOHHON paboTe  SBISETCS
YaCTOTHBIN pecypc IS PaguodJIeKTPOHHBIX CPENICTB CHUCTEM OECTPOBOIHOTO
nocrymna. llpemMerom wmccrmenoBaHud — TapaMmeTpbl  (PYHKITMOHUPOBAHMS
PaIMOATIEKTPOHHBIX CPEJICTB CUCTEMBI OECTIPOBOIHOTO TOCTYTIA.

Hayuynasi HoBu3Ha paOoThI 3aKIH0YAETCS B CIEAYIOLIEM:

- TIOCTABJICHA W PEIIeHa 3aJlaya Onpe/eseHUus HE00X0JMMOI0 YaCTOTHOTO
pecypca ¢ yYETOM DJJIEKTpOMarHutHou coBmectumoctn POC  cucreMsl
OecrnpoBOAHOIO JOCTyNa ¢ JAEHCTBYIOMMMU U TutanupyembiMu POC, korpa B
HCCJIEIOBATEIBCKYI0 CXEMY BKJIIOUEHBI (DaKTOPhI, XapaKTEPU3YIOIINE BIIUSHHUE
BHEIIHUX YCJIOBHUM HA PACIPOCTPAHEHUE MOJIE3HOIO0 U TIOMEXOBOT'0 CUTHAJIOB;

- pa3paboTaHbl HOBBIE METOJIbI ONITUMH3AIIUN ONPEENICHUs OTPEOHOCTHU B
pPaZrOYacTOTHOM pecypce I NPEAOCTABICHUS PA3JIUYHBIX YCIYT OlepaTopamu
CeTeM CBA3WU, METOAbl OLEHKM JONMYCTUMOIO YHClIa OIEpaTopoB MpPHU
(UKCHPOBAHHOM YacCTOTHOM pecypce, a Tak)Ke HCIOJIb30BaHWE armapara 0a3
3HAHUW I PEUICHUs 3aJa4d ONTUMAJIbHOTO PACHPENAECICHUS PAAUOYaCTOTHOIO
pecypca.

Pa3paboTanHasi mocTaHOBKAa 3a/1aud U METOJMYECKash CXeMa €€ PEIICHUS
OTJIMYAKOTCS OT M3BECTHBIX TEM, YTO MX LIEJICBOM HAIPABJICHHOCTHIO SIBJISIETCS
pacrpeneneHue 4YacTOTHOIO pecypca ¢ y4YETOM BO3MOXKHBIX  METOJOB
MOBBIIICHUS d(PPEKTUBHOCTU UCIIOIB30BAHUS PAJAMOYACTOTHOTO CIIEKTPA.

JInunblii BkJIaA. Bce pe3ynbraThl, NPUBEACHHBIE B JIUCCEPTALUOHHOU
pabote, MoOJy4YeHbl aBTOPOM JIMUHO. B paboTax, MpoBEIEHHBIX B COABTOPCTRBE,
HAYYHOMY PYKOBOJUTEIIO MPUHAICKUT MOCTAHOBKA 3a/ladyu U OOCYXKICHHE
pEe3yJbTaTOB UCCIICIOBAHUN.

IIpakTHyeckass HEHHOCTb JUCCEPTAMOHHON pabOTHl 3aKIIOYAETCS B
JOBEICHUH DPa3pabOTaHHON B HEW KOMILJIEKCHOW METOIMKU 0 MPOTPaMMHOMN
peanuzaunu Ha [I9BM, 4To mo3BOJISIET KCHOJIB30BAaTh €€ JJISI PELICHUS 3aJa4u
MO3BOJISAIONIEH ONTUMAaJIbHBIM 00pa3oM paclpeAessiTh HaJIUYHBIM YaCTOTHBIHI
pecypc Mexnay omeparopamu cucteM OecrpoBomHoro noctyma (CBJl) wmm
ONPENENIATh  JIOIYCTUMOE  KOJWMYECTBO ONEPATOPOB  JUISL  BBIIEIECHHOIO
YaCTOTHOIO pecypca Ha 3aJaHHOW Tepputopu (Impu  oOecrneyeHuH
0ecroMexoBoil (C MpHUEMJIEMBIM YPOBHEM NOMEX) pabOThl PaIUOAIEKTPOHHBIX
cpencts, paboralmmx B 00meid monoce wyactor). Ilpeamonaraercs, 4To
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pa3paboTaHHas KOMIUIEKCHAs METOAMKA OYyJIET UCIIOJIb30BaHA MIPEICTaBUTEIAMU
pazvoYacTOTHBIX OPraHOB, TaK U ONEpPaTOpaMu ceTeil 0ecIpOBOAHOIO JOCTYTIA.

Peanuzanus pe3yJjabTaToB padoThI. OCHOBHBIE  pe€3yJIbTaThI
nucceptauroHHol padotel BHeApeHbl OAO “Crapt Tenexom™ u HII® “T'eitzep”
OpyU TNPOECKTUPOBAHME CHUCTEM OECHpOBOJHOIO JocTyma. Fcrnonab3oBaHue
pe3yabTaTOB pabOTHl MOATBEPHKIAETCS COOTBETCTBYIOIIUMH aKTaMHU.

AnpoGauus pa6oTbl. OCHOBHbBIE PE3YyJIbTATHI JAUCCEPTAMOHHON pabOThHI
JOKJIa/IbIBAJIUCh U OOCYXKJIAJUCh HAa HAY4YHBIX KOH(epeHIUsXx mpodeccopcko-
MIPENOAABATEIbCKOT0, HAYYHOI'O0 U MHXKEHEpPHO-TexHuYeckoro coctaa MTYCHU
(r. Mocksa, 2005r., 2006r.), nva 10 — oif HaIMOHAILHONW KOH(EPEHIIMH TIO
UCKYCCTBEHHOMY HWHTEJUIEKTY C MEXIyHapoAaHbiM ydactueM. (r. OOHHUHCK,
2006r), Ha  Bcepoccuiickux HAay4YHO-T€XHUYECKHUX KOH(epeHInIx
«Muadopmanmonnsie cuctemsl u Texnonorun» (r. H. Hosropoxa, 2005r., 2006r.),
Ha 8 — ol HaydyHOU ceccun «VIHTEIUIEeKTyaJbHBIE CHUCTEMBI M TEXHOJIOTHN»
MU®DU (Mocksa, 20051.), Ha CoOpanusx pabounx rpynn CexTopa paguoCBs3u
MCD 8D u 4A (r. Xenena, 2004r., 2005 r., 2006r.).

Myoaukanmu. Ilo maTepuanaMm auccepraiuuu OnyoJIUKOBaHO 24 meyaTHbIe
paboThI.

OcHoBHBIE N10JI0KEeHNSI, BBIHOCHUMbIE HA 3AIIUTY
1. AnroputM onpezenienus 30Hb1 0ociyxuBanus CBJl, siBisieTcs moJHBIM U
HEMPOTUBOPEUYUBBIM.
2. [IpuMeHeHue anropurma NEPEKPHITUSA 30H PATUOCBA3U J1a€T BBIUTPHILI 110
cpaBHEHUIO ¢ (hopmyIoit Dpanra.
3. Pa3pabGoTanubiii anropuT™ ompenesIeHUusT HEOOXOJAMMOr0 YacTOTHOTO
pecypca mo3BOJISET MOMy4daTh OMU3KHE K ONMTUMAJIbHBIM PEIICHHUS.
4. PazpabGortannsie anroputmbl TpoBeneHus oreHkn OMC  mocTaTouHO
YHHUBEPCAIbHBI U MO3BOJIAIOT peliath cPOpMyIUPOBAHHYIO 337a4y B HIMPOKOM
Jana3zoHe U3MEHEHUS apameTpoB (YHKIIMOHUPOBAHUS CUCTEM
oecnipoBogHoro noctyna u POC, pabotarommx B OOIMIMX IMOJOCAX YacToOT, a
TaK)K€ NapaMeTpOB, XapPaKTEPU3YIOIIUX BHEIIHUE YCJIOBHS MX COBMECTHOTO
(GyHKUIHOHUPOBAHUS.

Crpykrypa m odbem pabGorhl. JlucceprannonHass padoTa COCTOUT U3
BBEJICHUS, YETBhIPEX IJ1aB, 3aKJIIOUCHHUS, JBYX MpUiIoxkeHud. Pabora m3noxeHa
Ha 155 cTpaHuIiax MalIMHOMKMCHOTO TEKCTa, COAECPKUT 23 pucyHka, 16 Tadmwil,
CIIMCOK JINTEPATYPhI COCTOUT M3 86 HAUMEHOBAHUW U 5 IPUIIOKEHUIA.

Kparkoe cogep:xanue padoTsbl

Bo BBe1eHMH 000CHOBAaHA aKTyaJIbHOCTh TEMbI TUCCEPTAIMOHHON pabOTHI,
ee HayyHas HOBHM3HAa U MpaKTHYeCKas LEHHOCTh, CHOPMYJIUPOBAHBI LIETU U
3a/layd, TIEPEUUCIICHbl OCHOBHBIE HAy4YHbIE PE3YJbTaThl, IOJYYCHHbIE B
JUCCEPTALIMOHHON paboTe, onpejesneHa 00iacTh UX MPUMEHEHHUs, MPUBEICHBI
cBeleHUss 00 ampoOanuu paboThl, MyOJIMKalMSIX, a TaKKe MPECTaBICHBI
OCHOBHBIC TTOJIOKEHUS, BHIHOCUMBIE Ha 3aIUTY.

B nmepBoii riaBe aHMccepTAllMOHHOW pabOTHI MPOBEJACH  AaHAIIN3
CYIIECTBYIOIINUX AJITOPUTMOB OINTHMHU3AIIMN YaCTOTHOTO pecypca M Mpodsiem



ANEKTPOMArHuTHOM coBMecTumMocT POC cucteMbl O€CIpOBOJHOIO JIOCTyNA C
POC npyroro Ha3zHaueHHs, (QYHKIHOHUPYIOIIUX B OOIIMX IMOJIOCAX YaCTOT.
Paccmotpensl  0COOEHHOCTHM  (DYHKIIMOHUPOBAHHMS CUCTEM OECHpPOBOJHOIO
JOCTyIla M CHUCTEM JAPYroro Ha3HAYEHHUS, OINPEIEIICHbl OCHOBHBIE (aKTOPBI,
OKa3bIBAIOIIME HaMOOJIblIee BIMUSIHUE HAa (PYHKIMOHUPOBAHHUE DPATUOIUHUIM,
npoBeieH MOP(OJOTUYECKUM aHadu3 BO3MOXHBIX METOJIOB YMEHbBIICHHUS
nomex, cosnaBaembix POC cuctemoil 6ecipoBOAHOrO AOCTyNa B OTHOIICHHUH
POC npgpyroro Ha3HaueHusi, H  COOTBETCTBYIOIIMX UM  IapaMETPOB
dbynkunonupoBanuss POC cuctembl OecrnpoBogHoro goctrymna. Pa3paboTanbi
HaIpaBJIEHUS HUCCIECJOBAHMM M COCTaB HEOOXOAMMOIO  METOJAUYECKOTrO
o0OecniedyeHuss JUIsl OMNpPEAENCHUS] MUHUMAJIbHO HEOOXOAMMOI0 YacTOTHOTO
pecypca u mapamerpoB ¢yHKiuuoHupoBanuss POC cucrembl OecrpoBOAHOTO
noctyma. BpiOpaHbsl mokaszaTenu, XapakTepusyioue paboTy CHCTEMBI
OecIpoBOAHOIO  JIOCTYNAa, W €€ IMPOIMYCKHYI CIOCOOHOCTh. IIpHHSATHI

OTPaHUYECHHUS U JIONYyLIEHUS. CdhopmynupoBana CMBICJIOBAs u
(opManu30BaHHAs MOCTAaHOBKA 3aJaud, IPEJUIOKEHA METOAMYECKAs CXeMma €€
peleHus.

B nmanHOM rnaBe ompeneneHbl METOIblI PEIIEHUS ITOCTABICHHOW 3aJayd
ONTUMAJILHOTO TIPUCBOCHUS YACTOT, & TAKXKE OIPEJIEIICHb OCHOBHBIE CITYKOBI, C
KOTOPBIMH TpeOyeTcs 3JIeKTPOMAarHUTHAs! COBMECTUMOCT.

Bo BTOpOIi riaBe auccepTalMOHHON pabOThl pa3padOTaHbl METOIHUKU U
MOJIEIM B COCTaBE AJrOPUTMa ONTHUMM3ALMHU, MO3BOJISIIOUIME OOOCHOBBIBATH
BBIOOp palMOHAJIbHBIX MapaMeTpoB (yHkuMoHupoBanus POC cucremsl
oecnpoBonHoro gocryna u POC gpyroro Ha3zHaueHWs, pacHpeicsieHUs Hu
VCIIOJIb30BaHUs YaCTOTHOTO pecypcea.

Pazpaborana  MeronuMka  BbIOOpa  pallMOHAIBHBIX  IApPaMETPOB
¢ysakuonuposanus POC cuctembl OecrpoBOJHOrO JoCTyHa JUIsl OKa3aHMs
Pa3INYHBIX YCIIYT CBSI3U OIPENEIEHHOMY KOJIMYECTBY I10JIb30Bareieil. B ocHOBe
JAHHOW METOJIMKHU JICXKHUT aJITOPUTM IOMCKAa MaKCUMyMa LIeJIeBON (PYHKIHUU NPU
3a/laHHBIX OTpaHUWYEHUSX. Pe3yapTaToM HCIONB30BAHUE METOJIUKH SIBIISAETCS
omnpejeNeHue Takux mapaMeTpoB  QyHkHuoHupoBaHus POC  cucremsl
0ecrpoBOAHOIO JI0CTYIA, KOTOPBIE MMO3BOJISIOT MUHUMHU3HPOBATh HEOOXOAMMBIi
YaCTOTHBIA PECcypc CHCTEMbI OECHpPOBOIHOTO MOCTyHa Ui MPEIOCTaBICHUS
ONPENEIICHHOTO  KOJIMYECTBAa BHMJAOB YCIyr € 33JaHHBIM  KayeCTBOM
IJIAHUPYEMOMY YHCITY TTOJIb30BATEIICH.

Jnst meroguku (QopMysMpyeTcs MOCTaHOBKA 3aJayud, MPOLECC PEIICHUS
KOTOPOM peanu3yeTrcsi COBOKYIHOCTBIO IIOCJIENOBATENBHO  BBINOJIHIEMBIX
3TanoB, JOBEACHHBIX JO YPOBHA QJITOPUTMHYECKOW M  MPOrpaMMHOM
peanu3anuu.

OCHOBHOI 3a7adyeil IpU IPOECKTUPOBAHMM SIBIISIETCS  ONPEICIICHUE
ctpyktypel  CBJI. Ilpm »3TOoM BenuumHa KO3(PQPUIUEHTA I[TOBTOPHOTO
ucnoJib30BaHUs (K, pem)I0KHA IPUHUMATh MAaKCUMAJIBHOE 3HAYECHHE.

[TocTaHoBKa 3ajau MOKET OBITH IIPEJICTABJICHA B CIEAYIOLIEM BHJIE:



opt
KHOBT(Y{RO6CJ_I,LM , 1, Cl})—ﬂnax,

rae:

V{R 52 Ly M, n, q} - BEKTOp NapamMeTpa KjiacTepa;

L - pazMepHOCTh KJ1acTepa;

M - 4uCnO CEKTOPOB B COTE;

n - 9UCTI0 KAHAJIOB;

q - xoopdurmentr DMC mMexay KilacTepaMu.

Omnpenenena MakCUMalbHas 30Ha 00CITY)KHBaHUS CUCTEMBI OCCIIPOBOHOTO
JOCTYTIA C YUYETOM THIIA Pa3BEPTHIBAHKS CUCTEMBI, a TAaK)Ke TPAPUKOM PabOTHI.

Beeneno HoBoe nonsatue kodpduuuenra OMC mexnay kinacrepamu (g;;).
Kosppuument OMC  mexay — kjlacTepamMud  [OKAa3bIBa€T  BIIUSHHE
npenocTtasisieMbix yciyr omeparopoM CBJl B KOHKpeTHOW coTe Ha COTYy,
UCIIOJIB3YIONIYIO OJIHY Ty JK€ I0JIOCy YacToT. TakuM o00pa3oM, MOMKHO
ONpENEIUTh BIUSHUE HUHTEPPEPEHIIMOHHOW TOMEXH MEXIy COTaMH,
UCIIOJIB3YIOIIMMH OJIHY M TY K€ MOJI0CY YacToT.

n.
q, .= ZJ i :
L) ij:ILl, j v 1
Ey/N O],',[Ri,j

rJe:

q:j - K09 (OUIMEHT, IOKa3bIBAIOIMN BIUAHUE [-01 SYEHKH Ha j-YIO SYEHKY;

L;; - norepu Ha Tpacce MEXAy I-bIM TPaHCHBEPOM [-0i SUEHKU M j-OH
STYCUKOM;

L;; - norepu Ha Tpacce MexAy i-bIM TpancuBepoM u bC;;

(Ey/Ny);; - OKa3arenp KauecTBa PaJHOIMHUM I i-T0 TPAHCUBEPA B j-OU
STYCHKE;

W - miMprHa MOJ0CHl KaHAJA;

R; ;- ckopocTh niepeaayu i-ro TpaHCUBEPA B j-OU AYEHKE.

B pabote nmns ompexaesneHuss HEOOXOAUMOIO YHCIA KAaHAJIOB C Y4YE€TOM
Tpapuka 00pa3yeMoro B 30HE OOCHY>KHMBAHMS HMCIOJIB3YETCS MOJEIb C
KOMMYTAallMEN KaHAJIOB U C KOMMYTAallUEN ITAKETOB.

Jnst  ompeneneHuss HEOOXOJMMOIO 4KCIIa KaHaJOB B CHUCTEME C
KOMMYTAaIMel KaHaJIOB MCIOJb30BAJICS JITOPUTM, B COOTBETCTBUU C KOTOPHIM
30Ha OOCTYKMBaHUS TUIAHUPYETCSI C MEPEKPHITUEM 30H PAJMOCBSI3U COCEIHUX
COT.

Ha puc. 1 mnpencraBieHa Mofellb CHCTEMbI OECHpPOBOJHOIO JOCTYIA,
UCIIOJIb3YTOIIasi 30HBI MEPEKPHITHS.



Puc. 1. Moaens CB/] ¢ 30HaMu IEpEeKPHITUS
- 30Ha OAHOKPATHOT'O MEPEKPHITHS.
30Ha IBYKPATHOTO MEPEKPBITHUS.
- 30Ha TPEXKPATHOTO NEPEKPHITHSI.

O6mas BeposaTHocTs P(n,,) OJOKUPOBKH BBHI30BOB B COTE TOJyYEHA Kak
B3BCILICHHAs CyMMa BEpOSITHOCTEW OJOKMPOBOK B  OTHEIBHBIX 30HaX
MEPEKPBITUS COTHI, BECOBBIE KOA(DOUIIMEHTHI COOTBETCTBYIOT OTHOIICHUSM
riomaaen Sy NepeKprITUil, HAXOASAIIUXCS B COTE, K IUIOWAau § coTbl. Takum
o0OpazoM, o011ast BEpOSITHOCTh OJJOKUPOBKHU BBI30BOB B COTE TIPH MCIIOIb30BAHUH
CHUCTEMBbI C 30HAMU TIEPEKPBITHUS:
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rue:
k — 30Ha IEPEKPBITHUS;

N, — HEOOXOIMMOE YHCIIO KAaHAJIOB.

[IpuMeHeHUe 30H TEPEKPBITHS TO3BOJUJIO CHHU3UTh BEPOSTHOCTH
OJIOKMPOBKH B COTE IO CPABHEHHUIO C BEPOSTHOCTHIO OJIOKUPOBKU 10 GhopmyJie
Opianra B.

[Ipyn MCHONIB30BaHUM 30H IMEPEKPBITHS BEPOSITHOCTH, UYTO KaHAJIbI OyAyT
3aHATHI, YMEHBIIIAETCS OBICTPEE, YeM B U30JMPOBAHHOMN COTE.



[Ipn ompenmeneHUM HEOOXOAWMMOTO 4YHCIA KAaHAJIOB B CHCTEME C
KOMMYTAITMEH IMAKETOB HWCIIONBH30BAJICS KPUTEPUN KAadeCTBA BPEMs OXKHJIAHHUS
ocBOOOXIeHHs kaHana (D,):
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rae:
Vi — cKOpOCTh IpHreMa MaKETOB;

S; - pa3mep nakera.

N, — HEOOXOMMOE YHUCIIO KAHAJIOB.

OnpeneneH 4acTOTHBIM pecypc, HeoOxomumbii niist cosmanust CBJL ¢
Y4ETOM XapaKTEPUCTUK 30HBI 0OCHyXuBaHUs (yCIyrd omepaTopa, 4YHCIIO
abOHEHTOB, TpeOyeMoe KaueCTBO 00CITyKUBaHUs, TpaPUK CO3/I1aBAEMbIN B COTE).

B Tperbeil riaBe pa3paboTaHbl METOJAMKM M MOJEIHM B COCTaBe alropurMma
ONTHUMH3ALUM,  TO3BOJISIOIIME  OOOCHOBBIBaTH  BBIOOp  pallMOHAJIBHBIX
napameTpoB ¢yHkuuoHupoBanusi POC cucrembl OecpoBOAHOIO JOCTyIa H
POC npyroro Ha3HaueHus, BIMSIONIME HA CO3JAaHUE CHUCTEMBI CBS3UM U
AJIIEKTPOMAarHUTHYI0 COBMECTUMOCTh CHCTEMbl OECIPOBOJHOIO JIOCTYNa H
CHUCTEM JIpyroro Ha3HadeHHUs. BpluncieHue mokaszaTenss YpOBHEH Momex
OCYIIECTBIISIETCSI HA OCHOBE HCIOJB30BaHUSA MOJAETH (YHKIMOHUPOBAHUS
CUCTEMBbI OE€CITPOBOJTHOTO JJOCTYTIA.

bbulo  BBISIBJIEHO, 4YTO HaWOOJBIIME TPYAHOCTH BO3HUKAIOT TIpU
koopauHauuu CBJ] u 3eMHBIX cTaHIM (PUKCUPOBAHHON CITyTHHKOBOW CITYKOBI
(3C ®CC). Ycnorue OMC mexnay cetbto 6ecripoBoanoro gocryna u 3C ®CC
CUMTAETCS  BBIMNOJIHEHHBIM, €Cli  OyJeT OJHOBpPEMEHHO obecreueHa
AJIEKTPOMATrHUTHAS COBMECTUMOCTh KaXKJIOM CTaHLIMHU CETU OEecCrpOBOIHOTO
JIOCTYMA, PACCMAaTPUBAEMON KAaK MOTEHIMAIbHBIA MUCTOYHUK IOMEX, U 3€EMHOM
CTaHIMU, PAacCMAaTPUMBAEMON KaK NPHUEMHHUK Momex. Takum oOpa3om, 3ajayda
onleHkn OMC MoxeT OBbITh CBEJ€HAa K I0CJIeI0BAaTEIbHOMY PacCMOTPEHHUIO
NyalbHBIX ITOMEXOBBIX BapUaHTOB B3aUMOJCHCTBUS KaXKIOM JEHCTBYIOIICH
HAa3eMHOW CTaHIIMM CETH OECHpOBOAHOTO JOCTyHNa W 3€MHOW CTaHIIMH
(bUKCHUPOBAHHOMN CITyTHHUKOBOM CBSI3H.

[IpaBuiio obGecrieuennss DMC Mexay i-OM CTaHIHUEH OECIPOBOIHOTO
noctyna u 3C @CC MOKXHO 3anucath CISAYIOIMHNM 00pa3oMm:

1
1

> ] B JTIOOOM y4acTKe COBMEIIEHHOM MOJIOCHl 4acTOT,

don_ 6ok ooic_OnoK i

oon > ]O.’)ici B I10JIOCE OCHOBHOTI'O MJIM ITOOOYHOT'0 KaHAJIOB Impruema,
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I, odon_0o10K

I, o0dc_0n10K i

JOMyCTAMAasi MOIIHOCTh IOMEXH IO OCHOBHOMY WJIM IOOOYHOMY
KaHaiaMm npuema Ha Bxoje npuemuuka 3C ®CC;

o)XHJaemasi MOIIHOCTh IIOMEXH, co3xgaBaemast i-ou POC cernm
OECIIPOBOJIHOTO JIOCTYIA, 10 OCHOBHOMY HJIM ITOOOYHOMY KaHajaaMm
npuema Ha Bxoje npuemnrka 3C @CC;

JOMYyCTUMAasi MOIIHOCTh TIOMEXH 1O OJOKMPOBAHUIO 3JIEMEHTOB
npuemHoro BY tpakra 3C ®CC;

o)KHIaemass MOIMHOCThL IIOMEXH, co3maBaemast i-oii POC cern
OEeCIpOBOJIHOTO JOCTYIA, MO OJIOKUPOBAHUIO JJIEMEHTOB MPUEMHOTO
BY Ttpakra 3C ®CC.

ANTOpUTM MPOBEIEHUS PACUETOB, PEATU3YIOIINUNA MPUHATHIE BBIIIE

ycioBust ooecniedenus OIMC, npuBesieH Ha puc. 2.
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3apaHue TTX n napametpor 3C ®CC

v

O6paboTka UcxoaHbIX AaHHbIX

v

PacueT 4onycTMMOM MOLLHOCTM MOMEXMU
Ha Bxoge npmemHuka 3C OCG g0,

v

PacueT ,EI,OI'IyCTVIMOVI MOLLUHOCTUN NOMEXU
no 6J'IOKI/IpOBKe anemeHToB BY TpaKTa
3C (DCC, |don_6nox

v
i=1

v

3apaHue TTX n napameTpoBi-omn
cTaHuuu ceTn GecnpoBogHOro gocTyna

|
' v

PacueT oxnpgaemon
MOLLHOCTM MOMEXM Mo
6noknpoBke anemeHToB BY
TpakTa 3C ®CC, lox_6nox i

PacuyeT oxxngaemom
MOLLHOCTM NMOMEXWN Ha BXoAae
npuemHuka 3C OCC, loxj

Het
|6°">| oxi Idon_6nox> Io»(_ 6nok i
Oa Ha
y
i=i+1
\J
OMC ceTun 6ecnpoBogHOroO
poctyna n 3C ®CC He HeT
obecneunBaeTcs
v Pe

OMC ceTtn GecnpoBogHOro
poctyna n 3C ®CC
obecneunBaeTtcs

Puc. 2. Anroputm npoBenenus orieHkn IMC Mexay CeThio 0€CIPOBOIHOTO
noctyna u 3C ®CC
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OpguuM u3 HamboJsiee HIMPOKO HCMOJb3yeMbIX Ha IMPAKTUKE CIIOCOOOB
COTJIaCOBaHUsl yCIOBHI coBMecTHOW paboTel POC, oka3pIBaOmIMX B3aWMHOE
MIOMEXOBOE BIIUSIHUE SIBJISETCA pa3paboTKa M peanu3anusi HOPM YacTOTHO-
tepputopuanibHoro paszHoca (UTP) mexny nanueimu POC. Bbonee Toro, k
TEXHUYECKUM CIoco0aM MOBBIMICHUS d(PPEKTUBHOCTU MCIOJIH30BAHUS CIIEKTpa
OTHOCATCS: COBEPIICHCTBOBAHUE CTPYKTYpPbl CHUTHAJIOB U MPOTOKOJIOB OOMEHa,
CUHXPOHHU3ALIMSI CUTHAJIOB, (WIbTpallMs CHUTHAJIOB, COTOBOE IOCTPOCHHE
CUCTEM, TIOJABJIEHUE MEMIAIOIIMX CHUTHAJIOB, PpA3[EI€HUE MPOLECCOB
(GYHKUIMOHUPOBAHUS CUCTEM MO BPEMEHH. TpaUIIMOHHBIM CIIOCOOOM pElIeHUs
Takoro pona 3anau sisnsiercs YTP POC, paboraromumx B 00111e# 1mMoyioce 4acTorT.

PazpabGorannass metomumka pacuera HopM UTP ocHoBwiBaeTcs Ha
ocHoBanuu Pexomenmaruu MCO-P SM.337-4.

Anroputm omnpeaenenusi npaBuwi UYTP Moxxker OBITh NpEACTaBICH
CIeAYIOIIUM 00pa3oMm:

Lllae 1:OnpenenuTs YypOBEHb IOJE3HOTO CHTHAJla Ha BXOJIE NPUEMHUKA,
HCTIBITHIBAIOIIETO TTIOMEXY.

[llae 2:PaccunTaTh pe3yibTUPYIONIUMN YpPOBEHb MOMEXH HAa BXOJE MPHUEMHUKA,
HCTIBITHIBAIOIIETO TTIOMEXY.

[llae 3: BblYMCAUTh  COOTHOUIEHUS  MEXKIYy  YacTOTHBIM  pa3sHOCOM U
TEPPUTOPUAIBHBIM PA3HOCOM.

B 4erBeproii rJjiaBe IIPEACTABICHA IpAaKTHYECKas  peanu3alus U
JKCIIEPUMEHTAaIbHASL MPOBEPKA MPEIIOKEHHBIX perieHuil. C HUCroab30BaHUEM
IIPEICTAaBIICHHBIX aJTOPUTMOB BbIOOpA KOH(UTypallMU CUCTEMBI OECIIPOBOIHOTO
noctyna, (PyHKIMOHAIBHBIX U TexHuueckux TpedoBanuii k CBJl, Ha ocHOBaHUM
cymectBytomen Pexkomenaaun MCO-P M. 1651 Obu11 mpoBeIeHbI pacyETHl.

[IpoBeneHubIe AKCIEPUMEHTAIbHBIE UCCIIENOBAHUS NOKa3aau
BO3MO>KHOCTb:

- yMEHBIIIEHUS TpeOyemMoro 4acToTHOro pecypca Ha 15% mpu
UCIOJIb30BaHUU Pa3pabOTaHHBIX AJITOPUTMOB;
- CHMKEHHUE TPeOyeMOoro KOJIMYeCcTBa KaHaJIOB.

B 3akaw4denuu chOpMYIUMPOBAHBI OCHOBHBIE PE3YJbTaThl PpPabOTHI,
COCTOSIIKUE B CIEAYIOIIEM:

1. PazpaboTanbl anropuTMbl ONTHUMHU3ALMH, MO3BOJSIONINE ONPEIECIUTh
HE0OX0AMMBIN YaCTOTHBIN pecypc s co3nanus Cb/l ¢ uenpio npenocraBieHus
Pa3IMYHBIX THUIIOB YCIYT CBSI3M B IUIAHUPYEMOM TeorpauyeckoM pEeruoHe.
AnropuTMBl OnTUMU3AIMK yuuThiBatoT Tonosioruto CBJI, tpadux paboTsl B
30H€ 00CITY>)KHBaHUS U CUCTEMHYIO EMKOCTb 000PY/I0BaHHUSI.

2. [Ipn ompeneneHnu BEpOSTHOCTU OJOKUPOBKHU BBI3OBOB ISl CUCTEM C
KOMMYTalliell KaHaJOB HCIIOJIb3YETCS MOJENb CHCTEMbl OEeCIpOBOJIHOTO
JOCTYIIA C 30HAMU NEPEKPBITHS.
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3. BnepBele B METOIMYECKYIO CXEMYy OINpEIEIeHUs TpeOdyeMoro wyucia
KaHAJIOB BKJIIOYEHA MOJIENb C KOMMYTalMel naketoB. TpeboBaHus O KaYECTBY
OCHOBBIBAIOTCS] HA BPEMEHU OCBOOOKICHHSI KaHaa.

4. Beeneno mnousatue kodpduuuenta OMC Mexay —Kiacrtepamu,
IIOKA3bIBAIOIIETO BIUSAHUE YCIYT IpeaocTaBisieMbix oneparopom Cb/I.

5. Pazpaborana MeToaMKa OIEHKH IIOMEX, CO3[aBa€MbIX CHCTEMaMH
oecnpoBogHoro jgoctyna B orHomeHunu 3C @OCC, koTopas TO3BOJISET
YCTAaHOBUTb M OLEHUTh 33aBUCHMOCTHh BBIXOJIHOI'O TIOKa3aTelsl IOMEX OT
Pa3IUYHBIX XapaKTEPUCTUK M TMapaMeTpoB (PYHKIMOHUPOBAHUS CHUCTEM
0ecTpoBOHOTO JIOCTYTIA.

Hcnonb30BaHHBIA B JAaHHOM METOAMKE MOJAXOJ  AHAJIUTHYECKOIO
MOJICJIMPOBAHMS TO3BOJISET CYLUIECTBEHHO COKPATUTh BpeMms, Tpedyemoe JUis
NPOBEJCHHUS pacuyeToB 0Oe3 TMOoTepu KadecTBa W TOYHOCTH TOIYYaeMbIX
pE3yJIbTATOB.

Kpome Toro, ABisiACH COCTaBHOM 4YacThIO pa3pabOTaHHOW KOMILIEKCHON
METOJUKH JJI1 BhIOOpa pallMOHAIBHBIX MapaMeTpoB (GyHKIMoHUpoBaHUus POC
cucteM OECHpOBOJIHOTO JOCTYIA, METOJUKA MOXXET MMETh CaMOCTOSITEIbHOE
3HAQUYEHWE JUIsl  aHajgu3a  DJIGKTPOMArHUTHOM  COBMECTHUMOCTH  CHUCTEM
o6ecnpoBognoro gocryna u 3C ®CC, a Takxke I HUCCICIOBAHMS BIIMSHUS
Pa3JIMYHBIX XapaKTEPUCTUK U MapaMeTPOB CUCTEM OECIPOBOJHOIO JOCTYIA Ha
CO3/1aBa€MbI€ YPOBHU MOMEX.

6. Pa3zpaboTtana meronuka onpeaeneHuss TPeOOBAHUN MO 3aIIUTE CUCTEM,
paboratomux B mnosiocax yactor CBJ[ oT momex, co3zmaBaeMbIX cucCTeMaMu
0ecTpoBOHOTO JIOCTYTIA.

PazpabGorannas meroauka:

— 10 CBOMM BXOJHBIM M BBIXOJHBIM IapaMeTpaMm IMpe/CTaBlicHa B
paMKax €IMHOM METOAUYECKOM CXEMbl, OPUEHTUPOBAHHOW Ha peElICHUE
3aJjlad MO0  UCCIENOBAHUIO  BIMSHUS  pa3IMYHBIX  [apamMeTpoB
(YyHKUIMOHUPOBAHUS  CUCTEM  OECHPOBOJHOrO JOCTyHna Ha YpPOBHHU
CO3/1aBaeMbIX INoMeX, B oTHoumeHun POC paboraromux B oOwMX MOi0cax
4acTOT, a TAKXKE BbIOOP PALIMOHAIIBHOTO COYETAHUS TAKUX MapaMeTpOB;

— JI0CTaTOYHO YHUBEpcaJlbHast u MO3BOJISIET pelmarb
c(hopMyITUPOBAHHYIO 33/1a4y B ITUPOKOM JIMAra30HEe U3MEHEHUS TapaMeTPOB
GyHKIIMOHUPOBaHUA cucTeM OecrpoBojHOrO nocryna u POC, paboraronux
B O0HMX I0JIOCaX 4YacTOT, a TakXKe NapaMeTpoB, XapaKTepU3YHOIIUX
BHEIITHUE YCIIOBUS UX COBMECTHOTO (yHKIIMOHUPOBAHMUS;

— HOBCACHA OO0 COOTBCTCTBYHOIIUX aJI'OPUTMOB MU pPCaIM30BaHA Ha
[19BM;

— TMOATBEPKIAETCS MHOIOYHUCIEHHBIMM paboTaMM IO  OLICHKE
3JIEKTPOMArHUTHOW COBMECTHMOCTH KOHKPETHBIX CHCTEM O€CIpOBOIHOIO
JOCTyNa CO CTaHIMAMHM Pa3IMYHBIX pPaguociayk0 u Oasupyercs Ha
OPUMEHEHUH  anpoOMPOBAHHBIX  METOJOB  TEOPUU  BEPOSTHOCTEM,
WCCICNOBAaHMS ONEepaluMid M CHCTEMHOTO AaHAIM3a, MCIOJIB30BAHUEM
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OOIIETPUHATHIX KOPPEKTHBIX JOMYIICHUW, OTCYTCTBHEM MPOTHBOPEUMIA
MEXIy TOJNy4eHHBIMH B paboTe pe3yibTaTaMd H CYNIECTBYIOIIUMU
HAayYHBIMUA TIOJIO)KEHUSIMH TEOPHH DIJIEKTPOMATHUTHOW COBMECTHMOCTH, a
TaK)Ke pe3ysibTaTaMH padoT B 3TOM 00JaCTH APYTUX aBTOPOB.
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