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I'iaBa 6. 3agaua aHaJM3a MHOTOOPOAYKTOBOH CETH IIPH
HECJYYauHbIX IIOTEpPAX IIPOIIYCKHOH CIIOCOOHOCTH
§1. Cnenuduka HecJyYAWHBLIX MOTEPhb MPOMYCKHON CHOCOGHOCTH

B sTolt w caemytortiedt riraBax paccMarpuBaeTcs 3anavda ananusza MII-
CeTH C HEM3BECTHOH (HETOYHO WM HENOJHOCTHIO MW3BECTHOM) IPOIYCKHOM
CIOCOGHOCTBIO peGep ee Guanueckoro rpada B IeTEePMUHUPOBAHHOM CIY-
vae. [Ipenmosaraercs, 9T0 BO3MOXHBIE pa3pylIaoiine (TOPaXKaoIIne) BO3-
HedCTBUS HA CETh MMEIT HeCAYyUYalHBIH XapaKTep: SBASIOTCS Pe3yIbTaToM
rJI06AJNBHBIX U3MEHEHUH, KaTaKJIU3MOB UIHU IeJeHATPABICHHOTO TTOBENeHNUS.
IloTepu mponyckHO#i CIOCOBHOCTH MOI'YT OKA3aThCs JTOBOJBHO HOJIBIITUMHA U
TPYIHO BOCIOJIHUMBIMM, UTO TpebyeT alocTeprOpHOro mepepacipeneieHus
noTokoB. [loaTomy ByneM paccMaTpUBATh 3a/1a4y aHAIU3A B HEXECTKOU MO-
CTAHOBKE, VUUTHIBAS BO3ZMOXHOCTH ONTUMHU3AINUU pacCIpeleseHus TOTOKOB
nocJie TOPaXKAIOIIEro BO3IeHCTBUS HA ceTh, najee, “yuoapa”. 3mech cumra-
eTcs, YTO OCTABIIAMLCSA MPOMYCKHAS CIOCOOHOCTH CTAHET 3aTeM U3BECTHOH.
TsroTetolie maphl mojaraeM AJs MPOCTOTHL He MOIBEPXKEHHBIMU BO3IEH-
CTBUIO — He U3MEHSIOIIUMUCS.

Corsacto obITledl MeTONOJOTHH WccaenoBanus omepanuit [20, 11] B ycio-
BUSX HENOJHOW WHOOPMUPOBAHHOCTHU HALNO OPHEHTHUPOBATHCS HA I'MOKO TO-
HAMaeMbId TPUHIIUIT [aPaHTUPOBAHHOCTH PE3yJIbTaTa, T.e. YUUTHIBATH BCIO
NOCTYTHYIO W OXAmaeMyio uHdopManuio (1Mo Mepe ee MOCTYIICHUS) ¥ pac-
CUMTHIBATH HA XYIIIWHA CAydyail B paMKax UMEINENHCcs HeolpeneJeHHOCTH.
Cremyst 1-My mpaBuiy, Mbl BHIOpAJM HEXKECTKYIO MOCTAHOBKY 3aladyd aHa-
auza. OnHaKO, paMKK HEONPEJEJIEHHOCTH BEKTOPA MPOIYCKHOR CITOCOBHOCTH
IJIs PACCMATPUBAEMOr0 KJacca 3a/ad CIUITKOM ITUPOKU, YTOOBI MIPUBOTUTD
K COIepPXKATeNbHBIM OIleHKaM 1Mo 2-My npaBuiy. C meibio Cy3uTh 3TH PaMKK
OyIeM COBMeIaTh IPUHIUI TapaHTUPOBAHHOCTH Pe3yIbTaTa ¢ mapaMeTpu-
YeCKUM aHAJU30M. A MMEHHO, TapaMeTPU3yeM BCe BO3ZMOXHBIE BO3IEUCTBUS
o “cuie” (mam “MormHOCTH” ) yaapa, TodHee, 0 CyMMe TMOTeph POy CKHOR
criocobrocT pebep MII-ceTn. Konkpernas mokanausanus ynapa (pe6pa, mosu-
BepTIIAecs TOPAXKAIOIIEMY BO3IEHCTBUIO) W pacIpeleleHne TaHHOR MOIITHO-
CTH yrnapa 1o pebpaM ceTH Mo-IpexXHeMY CUUTAIOTCS Hen3BeCTHBIMU. T akum
o6pa3oM, TapaHTUPOBAHHOE OlleHUBaHUE (DYHKIMOHATBHBIX BO3MOXHOCTEH
MII-ceTu mpenmosaraeT MOUCK HAMXYIIIETO [Js CETH PacHpeyieseHus yia-
pa, T.e. MOUCK BapUaHTa YMEHBIIEHUS TPOILYCKHOR COCOGHOCTH peGep, mpH-



BOIISIIETO K MaKCHMaJbHOMY yiiepby dyukumonumpoBanuio MIl-cetn (mpn
W3BECTHBIX OTPAHUYEHUAX Ha CyMMapHOe COKpallleHWe NMPONYCKHOX CIocob-
HocTH). [lapaMeTpudeckoe ceMelcTBO MOMOOHBIX 3a7Mad TMOMCKa Oy/IeT masee
ACCOTMUPOBATRCA € 3a0auet AHAAUZA YIZEUMOCTIU.

CereBble cuCTEMBI KaK CIOXKHBIE MHOTOIOIb30BATEIBECKHE CUCTEMBI, BO-
obl11le TOBOpsI, HE UMeIOT eIWHCTBEHHOIO ToKazaTeds >PHeKTUBHOCTH, UX
OYHKIMOHUPOBAHUE OINEHWBACTCA BEKTOPOM KpuUTepueB. [IBa Twa BeKTOp-
HBIX KPUTEPUEB yKe pacCMaTPUBAJINCH HAMW TIPY U3y YEeHWH 380291 aHAJIN3a
MII-ceTw ¢ PUKCHPOBAHHON TPOTYCKHON cocO6HOCTRIO (TJ1. 2 1 3). YKasaH-
Hble BEKTOPHI OYIYT ¥ B HAJbHEHIIIEM CIYXKUTh OCHOBHBIMU KOJUYECTBEH-
HBIMHU TIOKa3aTeJIMU TTPU TOJYUEHUHM ONeHOK GYHKIIMOHAJIBHBIX BO3MOXKHO-
ctett MII-ceTn B ycaoBuSX pas3pyIIaloniax Bo3aercTsui. [[pu aToM KadecTBO
(DYHKIIMOHUPOBAHUA CeTU BCe TaKxXe MOHUMAaeTcCs ¢ TO3UIKMHK obecrnevyeHus
MOTOKOBBIX TpeboBaHul MoJb30BaTeNel — TaroTeomnux nap. Ciayvail Hens-
BeCTHBIX TpeGoBanuit uccaenyercs B §83,4 (BeKTOPOM KpUTEpHEB SBISETCS
MYJbTHIIOTOK ), & CIydail, KOrma TpeGOBaHWs TPaKTYIOTCS KakK 3aJaHHbIe
HOPMATHUBEI, TONPOo6HO W3ydaeTcs B Ta. 7. TeMm He MeHee, ecqW YIPOCTHATH
3amagy anaauia MIl-ceTu # cTaBUTE ee KakK 3a/Mady aHATIU3A MTOTYCTUMOCTH
(cm. §1.1) st KOHKPETHOTO BEKTOPa TPeBOBAHWH, TO MOXHO OTPAHHIMTh-
CsT OMHUM CKaJISIPHBIM TOKasaTeseM 3hheKTHBHOCTH ceTH (TTOHUMAsT, ITO ITO
IpenoaraeT onpesieJeHHOe ypaBHUBaHAe TOJAb30BaTe el ). CooTBeTCTBYO-
1iee paccMOTpeHUe 3allaull aHaJdKW3a YA3BUMOCTH NPOBOAUTCA B CjedyoliemM
naparpade.

§2. TapaHTHpPOBAHHBLIN ypOBeHb ofecneyeHHOCTH TpeGoBaHun
KaK cKajJispHas xapakTepucTuka ysa3pumocTtu Mll-ceTu

2.1. OcHoBHBIe oGo3HadeHus. CKaJsipHOM XapaKTePUCTHUKOH Kade-
crpa Gynknuonuposanus MIl-ceTn saBageTcs Mepa ee JOIyCTHMOCTH, T.e.
YPOBEHDL 06ECIEYeHHOCTH OTOKOBLIX TpeGoBaHUH (0.I.T.) MOIb30BATEICH.
IIpr BO3MOXHOCTH COOTBETCTBYIOIIETO IlepepaclpesieleHis IIOTOKOB CeTh
XapaKTepusyeTcs MaKCMMaJbHO NOCTHXMUMBIM YPOBHEM O.I.T., WM BeJH-
IUHOX MakcHMUHHOR 0.11.T. (1.11). Hanbospiee TapaHTHpOBaHHOE 3HAUEHHE
YPOBHA O.II.T. C y4eTOM HeOIIPeIeJeHHOCTH IMPOILYyCKHOM CIOCOOHOCTH aeTCst
dopmyIon

65" = 05"(d) T min  max min_z;/d;, (1)
ceC (f,2)eX(c)ieM(d)
rge €' — MHOXeCTBO BEKTOPOB ¢ B paMKaxX 3alaHHON HeOIlpele]eHHOCTH.
(Hocrmxumocts MunuMyMa B (1) BBITEKaeT U3 pe3yibTaToB §2.3 o Helpe-
PHIBHOCTY MaKCHMWHHOR O.1I.T. IO ¢ — CM. B pasm. 2.3.1.)



B mpenwrmyieir raraBe paccmarpuBadgock C = {c¢| ¢ < ¢ < ¢}, onna-
KO, €CJIV He BBOOMTH AOMOJHUTEILHBIX TPEANOIOXKEHUH, TO BeJuunHa ¢’
coBNaIaeT ¢ M3HAYAJILHBIM BeKTOpoM ¢’ IIPOIMYCKHOM CHOCOGHOCTH pebep
dusmaeckoro Tpada MIl-cern (B sydrrem ciydae ymapa He TPOM3OUMIET),
a ¢ =0 (B xymmewm carydae Bce pe6pa OyayT paspylleHbl TOJHOCTEO). 1lo-
TOMY, YTOOB He CBECTH BCE WCCIENOBaHWe K TPUBUATLHOMY 3HadeHwio 0
mist (1), 6ymem masee m3ydaTh 3amady (1) ¢ C = C[y], roe

€

ChIE (e20es e, Sa=0-nYd) (2)

k=1

mpu pazauunbix v € [0,1]. [lapamMerp v wMeeT CMBICT CHIBI, WJIU MOIITHO-
CTH, yIapa ¥ MOKa3biBaeT, KaKasd 4yacTh U3HAUAJBHON IPOIYCKHOM| CIIOCOD-
HOCTY OKa3aJach pa3pylieHHo# (cyMmMapHo To Bcem pebpam). Ilepemennas ¢
37eCh W J1aJiee CAYXKUT s 0003HaUeHUs OCTaBIIerocs mocie yiapa BeKTopa
POy CKHOM cniocobHocTH pebep dpusmdyeckoro rpada MIl-cern. Ucxonno (1o
yIapa) MMeBIIYIOCs MPOIYCKHYIO CIIOCOGHOCTD GymeM 0603HadaTh BEKTOPOM

e
def
CO. BBeHeM TaKxXe oO03HaYeHHe Cy = E C% OJ4 HaYaJbHOI'O OTCYeTa IIOTEePh
k=1
IIPOIYCKHOMN CIIOCOOHOCTH.

Temeps MBI MOXKeM GOPMATLHO ONPENeIUTE: HauboIbIllee TAPpaHTAPOBAH-
HOe 3HaueHUe YPOBHA O.NI.T. IPU yiIape MOITHOCTH 7 KakK

x[1 _ o dof . .

6°[v] = 6"[V)(d) = min  max - omin z/di, v €01 (3)

Cuyuait 02*[y] > 1 o3nauaeT rapaHTupoBaHHyi momycruMocth MII-cern

IPY 3a/aHHOM 3HAYEHWH 7. B MpOTMBHOM ciyvae, HalIeTCs Takoe pacipe-

feJleHre MOIIHOCTH yIapa, 9TO He YIACTCs 06eclednTh MOMHOCTRIO TPeGo-
BaHWS TONH30BATENCH.

Bamernm, uto, ecan y(c”,d) = 1, T.e. B MCXONHON ceTH Bce TpeGOBAHUS
0GecTeTnBaIuCh, HO ISl XOTS GBI OMHOW TATOTEIomel maphl — 6e3 3amaca,
to 02*[y] < 1 — 4. YkazauHas olleHKa, KaK IPaBMJIO, 3aBbllleHa. B ciy-
wae ,(c’,d) = 1, My(c®,d) = M ouesnmno Je € C[7y]: by(c,d) = 1 —
¢ My(c,d) = M, T.e. maxe UpH CyNePKOHKYPEHTHOM DPaCIpEINeJeHruy 1o-
TOKOB TOCJE ylapa HW OHa TATOTEIONIas Mapa He MOXEeT TapaHTHpPOBAHHO
pacCIMTHIBATH Ha Goablee | — v 3HadenHne 0.11.T.

2.2, MeToabl moucka rapaHTHPOBAHHOTO ypPoBHA o.n.T. llouck
02*[v] sBAsIETCA HEMPOCTOR BHIYMCIUTENBHON 3amadeil maxke TPU 3aTaHHOM
7. B orauuaune ot (1.11), (3) yxke He 3amucbiBaeTcs sSBHO B dhopMe 3anadn



JII. Ee MUHMMaKCHBIH XapakKTep He TO3BOJSET NEPeHTH K CEPUH 3a1ad O
nomycrumoctd Tuna (1.17) mas (1.16) (em. 1m.1.3.2). Ecan xe BuyTpenmnit
MakKcHMyM B (3) 3aMEHMTDH Ha MAHUMYM Ty TeM Tepexoma K TBOACTBEHHOM, TO
MOJYYUM OMIMHEHHYIO TeJeBYIO (GYHKIIMIO MHOIMX TepeMeHHbIX. Ilociaennee
He JlaeT BO3MOXKHOCTH HCIIOJB30BAHUS MEeTOHOB, 6a3UPYIOMIMXCS Ha TUXOTO-
muu (U mpemiaraeMsix mis petenus (1.16)).

TpymrocTn peutenust (3) CXOMHBI ¢ TPYAHOCTSME ONpeTeTeHHs HIKHER
onenku 67 (1.18) mast 6y, obcyxnasummmucs B pasm. 1.3.2 (cayuait meTou-
HO M3BECTHOrO BeKTopa TpeGosamuit). Takxe xax u (1.18) mo d, nemenas
dyukums B (3) — MakcuMuHHAs 0.1.T. Oy(c,d) — GymeT BOTHYTOH 10 ¢ Tph
dukcupoBanHoM d (UTO HETPYIHO YBUIETH, ecan mepeiT B (1.13) x mBO#-
CTBEHHOMW, TOTIIA MOJIYIAM MHUHUMYM U3 GYHKINH, THHEHHBIX 10 ¢). [loaTo-
My 3Hadenwue (3) mocTHraeTcs B YTJOBBIX TOYKax MHororpanHuka C[y], HO
UX mepeGop MoXeT TOTPeboBaTh 3HAUKTEILHOrO BpeMenu. Koneuno, cyiie-
CTBYIOT TPOCTHIE CIydan, Hampumep, Korma 05 [y] = 0 — wmorHocTH ynapa
[HOCTATOYHO [JIs HAPYIIEHUs CBA3ZHOCTH Tpada CeTH U PasieJeHust XOTs Obl
OIHON TATOTEoIeld maphl. Takue caydyam HaxomsTCs MyTeM mepebopa Beex
TATOTEIONIUX [ap W BHIYMCICHUS MPOIMYCKHOH CIIOCOOHOCTH ¢, HaMMeEHBIIe-
TO M3 MX MUHUMAJIBHBIX pa3pe3oB. (3amada MoMcka MHHHMAJIBHOTO pa3pesa
ISl OIHO# TsTOTEoMeR Taphl moaunHoMuanbha [31].) Iloxyuanm 05[] = 0
Vy > e./ey. Hast 0 < v < ¢./cy yxe pumeTcs epeGupaTh He TATOTEIHe
mapbl, a yraoBble Touku C[y], KOTOPBIX HKCIOHEHIHAJBHOE UHCTO. 37ech
MOXHO TPEIJIOKUTH CICAYIONMHA CIoco6 MOCTPOSHUs MHOXECTBA YTJIOBBIX
ToveK (OpraHm3anum mepebopa).

Ynopsimounm pebpa dusudyeckoro rpadpa MII-ceTn mo BozpacTanuio cj.
HMocTpoum nmepeBo moucka ¢ € cornC[y] mast pasaudHbix 7. B KopHeBO# Bep-
umHe cuntaeM ¢ = ¢, Jlas kaxmoit Bepunnsl 1-ro spyca k; € F Beraucasem

¢, def ¢y —yeo.
1 1
Ecmm ¢ > 0, To monaraeM ¢, = €}, ¥ 3aKpbIBaeM BePIINHY KaK KOHIEBYIO.
B mporuBHOM ciyuae mpucBamBaeM ¢, = (0 W TMEPEXOMUM Ha CJIEMYIOTAR
spyc. O6o3naunm depe3 F; MHOXECTBO He3aKPBITHIX Ha 1-M spyce BepIIXH.
Has kaxmou k; € By cTpowm Bepuiutbl 2-ro sipyca ky € E \ {k;} u Bbruum-
casieM LIS HUX
Ck, « ¢k, — (7¢0 — €1,)-

B cryvae ¢, > 0 momaraem cy, = ¢, W 3aKphIBaeM BepIIMHY KaK KOHIle-
BYI0, B IPOTUBHOM cJiydae TpucBauBaeM ¢, = 0. OGozmaunm depe3 Fo(ki)

MHOXECTBO HE3aKPBITHIX BEpIIHH 2-TO spyca, BhIXomsimx u3 k1. [luas Bcex



ki € F, n Bcex ky € Ey(ky) onpenensiem onmHakoBble MHOXecTBa {ky, ko }
M 3aKpLIBaeM BEPIIWHEL ks, COOTBETCTBYIOIIHE OOJBIIMM HoMepaM ki B IO-
Bropsiomieiics mape. [lepeoboznaunm vepes Ei(ki) MHOXeCTBO OCTaBIINXCS
He3aKPLITLIME BEPIIWH 2-To Apyca, Bexondmmx u3 k. JaabHeiimee paccuo-
TpeHme IIpoBeneM B obrmeM Bume ot ¢ = 2,3, .. ..

Hycte Fi(ki,...,ki—1) — MHOXeCTBO He3aKpPHITHIX BEPIINH {-TO spyca,
BBIXO/SIINX U3 BEPUIMHE k;_1 ({ — 1)-TO sipyca, PacmoyOKeHHOW Ha BETBH
(ki,...,ki—1) nepeBa moucka. Torma mist saoboi k, € Ei(k1,. .., ki—1) cTponm
Bepimausl (¢ 4 1)-ro spyca ki € F\ {k1,...,k:} n Boraucasiem mast Hux

def !
Chuss = Gy — (00 =D},
s=1

Te Bepuunb! k;y1, 115 KOTOPBIX BBITOJMHEHO ¢y, > 0, 3aKpbIBaeM KaK KOH-
leBble W IPHCBAMBAEM WM 3HaueHus cy,,, = ¢y . Lo ocTanbuex ki
nojaraeMm ¢, , = 0. O6osHauum yepes Ei1(ky,... k) — MHOXeECTBO He-
3aKpPBITHIX BepuinH (f + 1)-ro sipyca, BHIXOIAIINX W3 BEPIIMHBL k; Ha BETBH
(ki,...,k;). Teneps 3akpoem Te Beprmusl kyp1 € Eipi(ke,. .., k), oous ko-
TOPBIX ki-l—l < ki' HOC.HGI[HGG II0 IIOCTPOCHHUIO SKBHUBAJCHTHO TOMY, UYTO MEI BEI-
SBUJHA s BeeX kip1 € Fyp(ky,. .. k) Yk € El(ky, ... kio1) ... Vo € EY(k1)
u Vki € Fy nosropstionmumecs MHOXecTBa Bepiumd {k1, ..., ki11}, T.e. BeTBU U3 onu-
HaKOBBEIX KOMIIOHECHT, HO B Pa3HOM IIOPpAAKE, M M3 BCEX TaKUX BETBEA OCTaBUIHA
[0 OfIHOH, B KOTODOH pebpa yMOpsAOYeHBl MO BO3PACTAHUIO HOMEPOB (a 3HAUHT,
u BesmuwH cy). MHOXecTBO OcTaBIIMXCS He3aKpHITHIME BepuinH (¢ + 1)-To
spyca nust Kaxnod BerBu (ky,...,k;) (cocTosimeir W3 BepuIvH, He 3aKpPbI-
TEIX Ha TPeIBIIYIINX spycax) obosnaumm uepes Ky, (ki,... k). llepeitmem
K clenymoleMy Spycy.

W3 ycaoBus Ha paccMaTpuBaeMble ¥ B HEKOTOPBLIA MOMEHT BCe BEpIIHU-
HEI Spyca OKaXKyTCs 3aKPLITLIMHE. 1orma ocTaeTcs mepebpaTh MHOXKECTBO
KOHIIEBEIX BeplnuH. Ka)Xnas M3 HMX XapakKTepuU3yeTcd TeM, YTO Ha BETBH,
IpUBONAIIEH K STOH BeplInHe, BeceM pebpaM k,;, KpoMe, OBITH MOXKET, HOCIe-
HETo, TPUCBOEHBI HyJeBbIe ¢k, . IlpucBonM ocTaBumMcst pebpam (He mpuHAI-
JEXKAIAM BETBY ) 3HAYEHHUS WX MCXOIHON MPOMYCKHOM CIOCOGHOCTH: ¢ = C3.
[oxyuum BEKTOp ¢ s TaHHOM BETBU — YTJIOBYIO ToukKy MHOXecTBa C[7].
IIponenypa HOCTpPOEHKS YIJIOBEIX TOYEK 3aKOHUYEHA.

Kax yxe yKa3bIBaJoch BEIIIE, YIJOBLIX TOYEK MOXKET OKa3aThCs CJIMII-
KOM MHOTO ¥ BBIYUCISATH Hy(c,d) miIs BceX MOCTPOEHHBIX ¢ HE PeasbHO B
CeTIX peaJbHBEIX pa3MepoB. TeM He MeHee, B pacuyeTe Ha XyIIIWHA CIydair,
He yIaeTcs rapaHTHPOBAHHO COKPATHTE IIepebop, XOTS BO3MOXKHO IIpHMeHe-
HHUe PasiMdHOrO Pojia dBPUCTHUK. JICHO TakXKe, YTO AJs OIUZKUX 7y 3HAUCHUS



62 [y] 6ynyT GAU3KMME W, TTOXOXKeE, OYIYT MOCTHTATHCS B TOW JKe BepIIWHE
IepeBa MOUCKA, eCIW OHa ObLia 3aKpLIiTa ¢ HeHYJIeBOH TPOTYCKHOW CIIOCO6HO-
CTHIO COOTBETCTBYIONIET0 pebpa. OIHAKO aJTOPUTMOB HiepecueTa pelleHun,
TOJIYYeHHBIX JIJIsl PA3HBIX 7, [JIs TapaMeTPUIecKOTO ceMeicTBa 3amad (3) aB-
TOpaM He M3BECTHO (B OTJIWYKE OT 3a/ad, PACCMOTPEHHBIX B TJI. 3). [losTomy
AHAJW3 VI3BAMOCTH PEKOMEHIYEeTCs MPOBOAUTE OISl MOCTATOTHO CHIBLHO ar-
PeTHPOBAHHEBIX ceTell ¢ HeGOTBLITUM TUCIOM pebep, HampuMep paccMaTpuBas
JUITL pebpa ¢ TPOMYCKHON cIIOCOOHOCTHIO BRIIIE 3a1aHHOTO TOPOTOBOTO 3HA-
JeHWs ¥ OOBEIUHSS TTOCTeIOBATENbHBIE peGpa B OIHO (¢ TepeHOCOM MCTOTHH-
KOB ¥ CTOKOB B CMeXHbIe BepIIWHEI ). T'OTIa TosBIIseTCsl BO3MOXHOCTH CpaB-
HUTETHHOTO UCCIACTOBAHMS BIUSHUS cTPYKTY Pl MII-ceTu Ha ee ysI3BUMOCTD,
T.e. Ha ee CIOCOOHOCTE 06eceInBaTh MOTOKOBEIE TPpebOBAHUS TOJB30BATE-
Jed B YCIOBUSX KPYITHOMACIITAOHBIX BHEITHWX BO3MeHcTBWH. MomeabHBIN
TpuMep TPOBeNeHUs TOMOGHOTO WCCaenoBaHus 6yaeT paccMOTpeH B TJ. 7.

Ilo moBomy »BpHCTHUECKUX CTOCOGOB COKpAIIleHWs Tepebopa 3aMeTuM,
YTO eIlle M0 TOTO, KaK CTPOUTE MepebupaeMble VTJIOBEIe TOYKW, MBI HAIILITH
MWHUMAJIbHBIE pa3pesbl MM KaXaol TaroTeorel mapsl. K coxanenuio, Mu-
HUMAJBHBIM MHOTOMPOAYKTOBBIN pa3pe3 MOXKeT He COBIACTL HU C OMHWM U3
HUX ¥ AJS ero TOWCKa He W3BeCTHO dD(MeKTUBHLIX KOMOWHATOPHBIX airo-
puTmoB [31]. A KpoMme TOro, OCKONBKY B 00IeM ciaydae 3Hadenue O, He
PaBHO MaKCHUMWHHON MPONMYCKHOW CIMOCOGHOCTH MWHUMAILHOTO MHOTOMPO-
IYKTOBOTO padpesa (MaKCHMUHHOTO paccedernus [45, 19]), Tak kak MOXeT He
peasn3oBaThcs MeTpHKO# [31], TO He sCHO, HAO JU YMEHBIATH MPOIYCK-
HYIO CIOCOGHOCTH WMEHHO DTOTO pa3pesa ¢ Tedbio MAaKCUMATBHOTO YMeHB-
wenns §y, T.e. pemrenus 3amadn (3) B caydae HenyaeBsix 02%[v]. Herpynuo
TaKXe TPUBECTH TPUMEPHI, KOTHA pelleHue MOCTUTAETCA TP TMOpaXKeHWH
pebep MHOTOPOAYKTOBOTO paspesd, a KOTHA OMHO- UIU MBYXITPOLYKTOBOTO
B 33aBUCUMOCTH OT YMCJIOBBHIX AAHHLIX. B wacTHocTn, paccmoTpum MII-ceTs,
n306paxennyio Ha puc.10, B KOTOpo# Tp¥ TATOTEIONIVE TAPHI ¢ eTHHTIHLIMY
TpeGoBaHusME (TTOKAa3aHbl TYHKTHAPOM ), & TPOIYCKHBIE COCOGHOCTH pebep,
OTJWYHEIE OT 2, TPOCTABIEHEI PSIAOM € PebPOM.



Puc. 10

3neck pu BeauunHe yoapa yco < 0.6 ciaemyer nmopaxarth peGpo HauGOIb-
IIel TPOTYCKHON CTOCOBHOCTH (SIBIASIONIEECsS MAaKCHMUHHBIM PACCedeHneM 1
MUHHMAJTBHBIM MHOTOIPOILYKTOBEIM paspe3om ), mpu 0.6 < y¢y < 0.8 caenyer
MopaXaTh BTOPOe TI0 BeJudnHe peGpo (SBIIsIoIeecss MAKCHMUHHBIM paccede-
HUEeM JIJIsi CeTH, B KOTOPOH OCTABJIEHBI JHIIE 2-5 U 3-51 TATOTEIOIINE TTapHl ),
a B OCTAJBHBIX CIyYasx — peGpo MUHUMAJIBHOU MPONYCKHOU CHOCOBHOCTH
(MUHAMATBHBIR paspe3 mis 3-# mapsr). YTo elre pa3 neMOHCTPUPYET OTJIH-
qHe pe3yJabTaTOB, TOMYIaeMbIX ¢ TOMOIIBO MPeIaraeMoro (¥ i THIBAIOIIETO
MOTOK! ) ¥ TEOPETHKO-TPApOBOTO TMOIXONOB K AHAINU3Y YSI3BUMOCTH.

Wrak, Bpsl Ju MOXHO TOCTATOYHO CUIBHO COKPATUTH mepebop 3a cueT
MCHOJNB30BAHUS IBpUCTHUECKUX MTpueMoB. Co cBOel CTOPOHBI IIPENJIOX UM Ta-
KY1O MpOIenypy.

[MocTponm st KaXmod TSTOTEIONIeH Taphl Bce TPOCTHIe paspesbl (T.e.
He cofiepXKalliie Pa3pe3oB KaK COOCTBEHHBIX MOIMHOXeCTB). Fcam mpocThix
paspe3’oB CIAUIIKOM MHOTO, OIPDAHUIUMCS MUHUMATIbHBIMU [JsE UCXOITHOU ce-
T ¥ [Js CeTH C eMUHUYHON TPOMYCKHOU COCOBHOCThIO pebep hU3MIecKoro
rpada [32], HO mpM dTOM peasbHa moTeps perrenus. llaree MIs Kaxkmoro
MOCTPOEHHOI'O pa3pe3a MocuuTaeM cienyioiiee uyncio 7. U3 3navenus mpo-
IIyCKHO# CIIOCOGHOCTY pa3pesa B TEPMUHAX MCXOMHOIO BeKTOpa ¢’ BhIaTeM
Yy W PA3EIUM ITY PA3HOCTH HAa CyMMYy TpPebOBaHUU BceX TATOTEIOIIHX
map, “paspesaeMbIx” TaHHBIM pa3pe3oM. IJId MOCAeNIHHX YKa3aHHOE UUCIO T
ABJIACTCA BerHeI;I OHGHKOI;I O.II.T. TIPHU KOHKYPCHTHOM pacHpeieJeHnmn IIOTOKOB B
VCJOBHSIX TopaXeHus pebep paccMaTpHBaeMoOro paspesa. B oTcyTcTBHE TOTOKOBO-
paspesroii pBoicTBeHHOCTH i MIl-ceTw oneHka He obsizaTenbHO Touna. (Io-
CTAaTOYHBIM YCJOBHUEM HOTOKOBO—paSpeSHOI;I I[BOIZCTBGHHOCTI/I ABJIACTCA, HAIIpUMED,
TaHAPHOCTH Tpada CeTH BMecTe ¢ Joruueckumu pebpamu [31].) Haitnem mMwHUM-
MaJbHOe W3 TIOJYUYEHHBIX YHCET T — OHO MAacT BEPXHIOW ONMeHKY mis 65 [v].
Teneps BeiGepem B C[y] yrioBble TOYKH, COOTBETCTBYIOIINE TOPAKEHAIO Ta-
KuX pebep, KOTopble Bce MPUHAIIEKAT OJHOMY M3 PA3PE30B, PEalu3yoniux



MuHEMYM. /1715t BEIGpaHHBIX TOUeK ¢ 1 6ymeM BrauciasiTh Oy(c, d), paccauTsi-
Basl, YTO MUHMMYM U3 HUX TO3BOJUT YTOYHUTH HAXIEHHYIO paHee BEPXHIO
OTeHKY 3HauYeHus (3) — rapaHTHPOBAHHOTO YPOBHS O.1.T. B mranapHOM ciry-
vae, korna My(c®,d) = M w m06oe KOHKYpeHTHOE pacipeejsenne TOTOKOB
B UCXOITHOM CeTHU MCIOJb3yeT BCIO MPOMYCKHYIO CIIOCOGHOCTE ee pebep, npei-
JIOXKEHHAS TTPOIeNypa NacT TOUHOe pellleHre.



