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I'maBa 7. 3amaya HOpMATHBHOTO AHAJU3A yA3BUMOCTH
MHOTONPOAYKTOBOHM IIOTOKOBOHM CETH
§1. IlocTamoBka 3amauu

1.1. O6 ysaseumoctu MII-ceTn Kak cucreMbl oGecnmeueHus 3a-
MaHHOTO BEKTOpa MOTOKOBBLIX TpeGoBaHMU MoJib3oBaTedaen. B mpe-
OBIAYIIER TJaBe PACCMATPUBAIACH 3271298 AMPUOPHOTO AHATU3A YI3BUMOCTH
CeTEeBOW CHCTEMBI Ha dTalle ee NPeIBAPUTEILHOTO MPOEKTUPOBAHUS, KOT A
BXOJIHBIE TIOTOKY (3asBKH, WX TPeBOBAHUS MOJNB30BATENEH ) He W3BECTHI WA
M3BECTHBI HEOCTATOYHO MoJHO/TouHo. HacTosimas rraBa MOCBSIEHa Tpo-
bJeMe aHaJIU3a YI3BUMOCTH yXKe CYIIECTBYIONIMX U GYHKIMOHUPYIOIINX Ce-
TEBBIX CHCTEM, BEKTOP MOTOKOBLIX TPEBOBAHUN B KOTOPHIX MOXHO CUMTATH
cHOPMUPOBABUIMMCS ¥ M3BECTHBIM JHUIY, TPUHUMAIOIIIEMY peIlleHus, naJjee,
JIIP. (Coraacuo mexectroi moctanoske § 6.1 y JIITP mmeercs BoamoxnoCTH
VIpaBJeHUs TOTOKAMH, T.e. BhIOOpa pacipefeseHus MOTOKOB B CETH — IIy-
Tel COeMuHEeHUs TATOTeIMX nap. Eciau mpuaep)uBaThcs TEPMUHOJIOTHH
ceTell CBS3U, TO HTO O3HAYAET, UTO, XOTS MePBUUYHAS CETh CBIA3M MPOJIOKEHA
M BTOPMYHAS CETh Ha ee OCHOBE TaK¥Xe CO3[aHa, HO B Clydae MOBPEXICHUS
3JIEMEHTOB TIEPBUYHON CETH MOXHO B 0603pUMOE BpeMs MEePEJOKUThL BTOPUY-
HYIO C€Th CBSI3M HEKOTOPBIM, ¥ /TaXke OIM3KAM K O THMAIBHOMY, o6pasom.) B
TAKOM cJydae, KaK YKa3blBAJOCh B I'Jl. 2, OITUMAJbHBIM, T.€. Haubosee aje-
KBaTHBIM 3a/laHHOMY BEeKTOpY TpeGoBaHui, clipaBeqIuBbiM 1 3GHEK TUBHBIM,
clenyeT CYATATH CYNEPKOHKYPEHTHOE pacipeelieHe TOTOKOB B CETH.

B konTekcTe 3amaun aHaJM3a YA3BUMOCTH HAC MHTEPECYIOT HE CTOJb-
KO “xopoiirue” cBOMCTBA CYNEPKOHKYPEHTHOTO pEIleHus, CKOJIBKO TOT daKT,
4TO 6E30THOCUTEIBHO K PEeaJBHO IPOBOLUMOMY PacipeleleHinio pecypcoB ce-
TH MEX/Y TOJb30BaTeNsIMH (YIPaBIeHUIO TOTOKAMHA) CYTEPKOHKYPEHTHBIH
MYJBTHUIIOTOK IA€T BEPXHIOK OIEHKY MOTEHIUAJBHO TOCTUXKUMBIX TOTOKOB
IJIst TIOJAb30BATENER B YCIOBUSAX UX HEIUCKPUMUHUPOBAHUS CEThIO, B 4aCT-
HOCTH, WX PABHONPABHOCTH B obecledeHWY MOTOKOBBIX TpeboBammii. YKa-
3aHHBIE YCIOBUS MPEANOJAraiuch BCIOMY B NaHHOU paboTe, TeM ecTeCTBEH-
Hee CUMTATh WX BBITOJHEHHBIMU JIJIS 3ala9¥ aHaJW3a YSI3BUMOCTH, KO
BHEIIIHWE TMOPaXKalolliue BO3IEUCTBUS MPUBOHAT K Ne@UIUTY CETEBHIX pe-
CYPCOB ¥ YCHMJIMBAIOT KOHKYPEHIHIO MeXIy Mojdb3oBarensMu. UTak, npu
uccrenoBanuu yszpumoctu MIl-ceTelt ¢ 3amaHHBIM BeKTOpOM TpebOBaHUK



OyneM CTPOUTH FapaHTUPOBAHHBIE OllEHKK KauecTBa GYHKIIMOHUPOBAHUSA Ce-
TH, TOHAMAs 3TO KauyeCTBO UMEHHO B CMbICJ€e CYIIEPKOHKYPEHTHOTO PellleHn .
Taxwm o6pazoM 6ynyT MOJYUEHB HAWUIYUIIVe TapaHTHPOBAHHBIE OIEHKH.
3neck ciaenyer eile pa3 MOMYEPKHYTh, YTO YUCIOBBIE MOKazaTelu 3¢-
(DEeKTUBHOCTHU CeTH [Js aBTOPOB HaHHOW PabOThI CBA3aHbI MO CYTH JUIID C
06ecITeYeHHOCTLIO TIOTOKOBEIX TpeboBaHW Toab3oBaTedel. Mbr He mHTepe-
CcyeMcsl HY 3aTpaTaMy Ha BOCCTAHOBJEHUE CeTEBOM CUCTEMBbl, HM YOBITKaMU
ee BJajeNblleB, TPENOCTABIAIONINX KaHAJbl CBA3M, HU Haxe WITpadaMu 3a
HENMpPONyIIeHHble MOTOKK, 3a0ePXKK WJIU TTOTEPU, — BCE ITO NPUBEJO Obl
K IPYTUM 1eJeBbIM PYHKIMAM ¥ K HPYTUM PeaJUu3yIOIIUMCS MYJIbTUIOTO-
kaMm. Ham BaxeH He 95KOHOMWYECKWH, & TOJNb30BATENbCKUH (MM, €Can yTom-
HO, CONMATBHBIN — IJisi GOJBINAX CHCTEM) aclmekT mpobiaemsbl. [lpu sTom B
NPUHIMIIE MOXHO TOBOPUTH O HamOOJbIlleM TapaHTUPOBAHHOM Pe3yJabTaTe
IJIS KaXKA0TO KOHKPETHOTO MOJb30BaTeNsl, HO Mbl XOTUM TOJYYUTH arperu-
POBaHHbIE TTOKa3aTeJNt, XapaKTepu3yloliue yiI3BUMOCTh BCell ceTH B I1IeJI0M,
0CTaBasICh B PaMKaxX I'MIIOTe3bl AaHOHMMHOCTY MOJb30BaTeel, ABIIOLIencs
MaTeMaTHIeCKOH (hopMaiu3almeii X pPaBHOIPABHOCTH (T.e. IPH HW3MeHe-
HUU HOMEPOB TITOTEIOIIUX Tap 3HaueHWe M BUJ pe3yJbTaTa He HOJKHbI
3MeHnThes ). COOTBeTCTBYOIIAS MONETh pa3pabaTHIBAETCS IaJee.

1.2. ®opMmanau3anus OUarpaMMLI OoGeclIeYeHHOCTH TpeGoBaHuN

KaK BEKTOPHOro Kpurtepus. Beenem oGosznauenne ;(2) def z;/d; mas mpo-
nyckaemon 1mo MII-ceTu vacTu TpeboBaHWY ¢-# TATOTeIOMeR TapHl, ¢ € M,
IPH peasu3aldi MyJbTHIOTOKa z. s moboro z € Z(c) mepenymepyem
WHIEKCHI TATOTEMIIAX Tap B MOPsiIKe HEYOBIBAHUS §;(2), Oy UM

i1(2),82(2)5 s im(2) : gij(z)(z) < gij+1(z)(z)' (1)

Temept moCcTpOUM CTYTEHYATYIO QYHKINIO, OTPAXKAIONIYIO IS 3aJaHHOTO
MYJbTUIOTOKA Z CTelleHb 00eCTeUeHHOCTH KaXKIOW HOJM [ CYMMapHBIX Tpe-
OOBaHUW TATOTEIOIINX TIap,

min[gil(l)(z)a 1]7 ecan 0 < H < dll(l)/zdla
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m

minfg;,:)(2), 1], ecan di, )/ D di < p < (diyo) + diy))/ Y di,
C(Z)[,LL] = i=1 i=1
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min[¢;,,(-)(2),1], ecan Z dij(z)/Zdi <p<l.
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*
Omnpenesum oTHOIIeHRe TOPsiAKa “<” Ha MHOXECTBE CTYTMEeHYATHIX QYHKITUK
((+) xak moToueuHOe JeKcHKOTpadmueckoe “<” mis p € (0,1]. Popmansro

((2") < ((2%) = {C(=Y)n) = ()l Yo € (0,113 V(M) < (),
o def . T
e e A Ly §¥Eﬁl}di/i§4di}‘

C yueToMm Kycounoil mocTossHHOCTH ((2)[-] Takoe ompemeseHne KOPPEKTHO.
W3 onpesiesienus CymepKOHKY peHTHOTO My IbTHIOTOKa 27 (em. pasm. 2.1.3,
2.1.4) HeTpyIHO BEIBeCTH, 4TO 2” peammsyer makcumym 1o z € Z(c¢) B cMBI-

*
cJie OTHOIIEeHWs TMopsinka “<” cpenu cTymeHIaThx GyHKmi ((-). 3naveHne
storo Makcumywma pasuo (° = (°(¢), roe Vu € (0,1]

min[fy(c,d), 1], ecan 0 < p < o def Z d;/ Z d;,

€M, €M
¢O(e)[u] = min[f:(c,d), 1], ecam po < p < 1y def Z d;/ Z d;,
iEMoUM,  i€M

min[fr(¢,d),1], ecmm pr_1 < p<pp =1,

T.e. paBHO min[l,#(p)] — cpes3ke emwHWIEH TWATPAMMEl OOECTEUEHHOCTH
TpeGOBaHNH, IPeICTaBIeHHON Ha puc. 4 B pasm. 2.1.4. (OGosnauenne

- y /Y d; VI=0,1,...,L

1€ MoUM,U...UM,; 1EM

ObIJIO BBelleHO TakxXe B pa3il. 2.1.4 u onpenenseT cCyMMapHYIO BEJIUUYUHY TO-
TOKOBBIX TpeOOBaHWM, KOTOpble MOTYT ObITh oDeclieueHbl Ha YPOBHE He BhI-
1re [-To, IPUBEIEHHYIO K CyMMe TpeGoBaHUI BeeX TATOTEOIHX map.) Takum

obpazoMm
def |

¢(z") = ¢"(e) = Max ((2). (3)

2€Z(c)

3neck w manee ucnosabszyercs Max ¢ Goabitod 6ykBer “M” 10 aHaJOruu
¢ KJaCCHUeCKOW BEKTOpHOW onTWMmm3anuedr w Max oTMedaeTcs 3Be3mod-
Koit (“*7) ¢ mespl0 TMOMYEPKHYTH JEeKCHKOTpaduio. YKaxkKeM, OITHAKO, UTO
dopmanbHO nHarpaMMa-KpuTepuit ((-) cCOOTBETCTBYET GECKOHETHOMEPHOMY
BekTopy (¢ xommomentamu ((-)[p], £ € (0,1]). B pesyabrare mocranoska
(3) orHOCHTCS K OGOBIIIEHUIO TPATUIUOHHBIX 3a0a9 MHOTOKPHTEPHATHHOMR
ONTHMHU3AIMY Ha CIydall KOHTUHYYMa KPUTEpHeB. 3a cUeT JEeKCHKOTpahuu



smavenue (3) SBISETCS OTHOTOYCUHBIM MHOXKECTBOM (B OTJIHYKE OT GOpMy-
aupoBok u3 raas 3 u 6). B cayuae 0,(c,d) < 1 peanmsaius MakcuMyMma B
(3) Takke eIUHCTBEHHA.

Msr npenmosaraeM, 4to B ycaoBusx, korma MIl-cers momsepraercs
PaspyIIAIOMIAM BO3ACHCTBULM, LEILIO epepacIPENeJeHusl IOTOKOB B CETH
SBJSIETCS JeKCHKOTpaduieckas Makcumusanus (mo z € Z(c)) GecKoHeqHO-
Mepuoro BekTopa ((+). Yuopsnodemnue (1) mossosser 106U THCs AHOHUMHOCTH
— PaBHONPABHOCTH TATOTEIONIUX Iap B 06ECIEUEHAH UX IOTOKOBBIX TPe6o-
BAHU, JeKCHKOTpadust OT MEHBIINX 3HAUCHUH § U 1 K GONBIINM OTpaKaeT
CTpeMIeHNe K CIPABEIIXBOMY (HEIUCKPUMHUHHUPYIOIIEMY) PACIPENCICHAIO
noTokoB. TeMm caMbIM, peasusyercs NPUHIUI PABEHCTBa Ge3 yPABHUBAHUS
IOJIB30BaTeNeH.

OcTasocs ete 06CyIUTL TO HOBOE, YTO HaeT MCIOJIL30BALME KPUTEPHs
((-) mO CpaBHEHMIO € JEKCHKOIDAhUUECKH YIOPSIOYCHHBIM BEKTOPOM ¢(-)
B KauecTBe MaKCHMHU3MPyeMoro kpurepus. OTUacTd 5TO cTaHeT BHIHO U3
NAJIBHEHIINX TOCTPOCHUH, HO ceifuac BaxHO OTMETHTD caenyiomiee. Kpute-
puit ((-) yIuTHIBaeT He TOJBKO 3HadeHus ¢;(-) Vi € M, Ho u 3Hadenus d;,
T.e. GaKTHUECKH CKOJILKO aGOHEHTOB CTOUT 3a KAXK/IOH (- TATOTeIoed na-
poit. Hamomuum, 4To TpeGoBaHms B NANHOMA TJaBe TPAKTYIOTCS KaK 3alai-
Hble HODMATHUBBI, U1K OOBEKTUBHLIC XaPAKTEPUCTUKM TATOTEIOMIEH Iaphbl,
[OYTOMY SICHO, YTO TOT MYJbTHIOTOK JIydllle, s KOTOPOTO MEHBIIAs HOJLS
Tpe6GoBatunit obeceunBaeTCs ¢ MeHLIINM Kodddunmentom o.1.T. TpakToBka
3HaveHu# d; KakK IPONOPIUOHANBHBIX PEATbHOMY UUCIY IOJIB30BATEIbCKAX
nap (GU3UIECKUX JIUIT), ATPETUPOBAHEBIX B ¢-10 TATOTEIOIIYIO APy, KOHEUHO,
BECbMa YCJIOBHA, HO [ MEXIYTOPOLHUX TeJIeGOHHLIX ceTeil COOTBETCTBY-
eT IPUHATLIM IpefncTaBiennsM. Kpoume Toro B 3amade aainsa ysa3BUMOCTH,
HCCIeIyeMOl B NAlHOM IiaBe, €CTECTBEHHO B KadecTBe d; B3ATh IOTOKH,
IIpollycKaeMble 10 CeTH [0 paspyuraoiero Bozneicrsus. Torma xpurepuit
3amadu (3) CAyXKAT GopMaTu3alueil Lean HedUCKPUMUHUPOSANUL NOAL3O-
sameseti npu NPeodosENUY NOCACOCTNEUL PA3PYUWENUT CEMU.

1.3. ®dopmasuzanus 3agadyd HOPMATHBHOTO aHAJH3a YI3BHMO-
CTH M MHTEPIpeTalnsa ee peileHus. B mpensinyimeM pasaere GLIT 060-
cuoBan kpurepuit (°(c) kavecTBa (ynknuonnpoBanus MIl-ceTu mpu dpukcu-
poBanHbix ¢ u d. CoraacHo obIilledl MeTOONOTHH, Onucanuol B §6.1, ananaus
ysa3sumocTtu MII-ceTw mpenmonaraeT mMoJdydenne TapaHTUPOBAHHBIX OIEHOK
KauecTBa ee QYHKIMOHUPOBAHUS TPU BOIMOXKHOCTH J00BIX ¢ u3 C[y], Tme
v € [0,1] — mapameTp, XapaKTepU3yOITHHA MOIITHOCTE Pa3pyIIafoIlero Bo3-



TeicTBHUA. Taxknm O6pEL30M, MBI IIPUXOIUM K 3agayde IIOUCKa

<0

Min ¢*(e), (4)
v € (0,1). K Toit xe GOpMyTHPOBKE MOXHO NPHUHUTH ¥ IJS UTPOBOH IO-
CTAHOBKM 33aJau¥ aHaJW3a YA3BUMOCTH, AHAJOTHIHON PACCMOTPEHHOW B
paszm. 6.3.1, HO ¢ GecKoHeUHOMepHOHW BeKTOp-QyHKIMeH Bumrpbima ((-) y
1-tro urpoka. Kak u pamee, cuuraeMm, 4To 1-# WTPOK 3amaeT MYJIbTHIOTOK
z = z(f) € Z(c) nyrem BBIGOpa pacupenenenus motokoB f € F(c), a 2-i
UTpoK BBIGHpaeT ¢ € C[y] myTeM CHWXKEHWS MCXOMHOW MPOIYCKHON CIOCOD-
nocty ¢’ pebep MII-ceTn. 1-My HTpoKy GymeT M3BecTeH BLIGOP 2-TO HTPOKA,
TaK 4TO OH PAacCIYMTHIBAET Ha BO3MOXHOCTH AMOCTEPHOPHOTO (TMOcie yia-
pa) TepepacupeneseHus TYTOBBIX MOTOKOB. 2-# JKe WI'POK MOXeT He 3HATh
UCXOOHBIX TOTOKOB B CeTH W TPeGOBAHWU TATOTEIONIVX Tap, MOITOMY MBI
He TPeanoJIaraeM, YTO OH UCHONB3YeT JeKCUKOTPaduio MPU MUHAMUBAIAN.
CoorBercrBytomuit MunuMyM (o6o3madenuniit B (4) kax Min) monumaercs
MpOCTO B cMbicie moTodeunoro “<”, KOPpPeKTHOM HJs CTYMEeHYaTHIX (HYHK-
W#, a “MEHHO

¢(¢?) < (e = {¢°(e)u] < C()lu] Vu € (0,11},

B pesyabrarte, GymeT HaliIeHO He OTHO HaWXyIlllee BO3MEHCTBUE, & MHOXKe-
¢TBO (Kak B OOBIYHOM BEeKTOPHOM ONTHUMHU3AINK ), CONEPIKAIIee B THCIE IPO-
wux u pemenue ¢*° 3anaun Jgexcukorpaduueckoir munumusamuu (°(c). Tem
caMbIM, IIpeIJIOKeHHas HOPMATH3ANUS TaeT Hanbosee MHGOPMATHBHELE T'a-
PAHTUPOBAHHEIE OLEHKH, ITO OCOOEHHO BAXKHO [JIs CJIydas, Korga 2-if Hrpok
SBJISIETCS JIUIIb MOMIEJbIO HEOIPeNeJeHHOCTH.

C yueroum (3) mepenuuiem 3amauy (4) Kak MEHHMAKCHYIO: HaATH

def . *
*= Min Max ((z). 5
¢ Min Mg ¢(2) (5)

O6o6tierne onpenesenus (6.6) 1 6eCKOHETHOMEPHOTO BEKTOPA KPUTEPHEB
IPUBOIUT K caenyiommei Gopmannsannu 3nadenns (4),(5):

¢ =Max () | {¢() < Max ¢(2)},

c€Cly] 2€%(c) #€2(0)

koTopas mocae pacuradposku ((z) u (° mpeobpasyercs B

¢"=Max [ {(n,0) €0,1] x [0,1] | 6 < (" (c)}, (6)

ceC[]



T.e. 3Hadenne (* MoxXeT OBITH IIPENCTaBJEHO CTYNEHYaTOR IMarPaMMOH,
SBJSIONIENCS TOYHOM BepxHel TpaHbio mepecedenus mo ¢ € C[y] momrpa-
duros ¢pyukumit (°(c) (cm. puc. 11). C apyroit croponsr (cM. Takxke puc. 11)
OHO OKa3bIBaeTCs HUXKHEH orubaloleil Bcex auarpaMM 06ecliedeHHOCTH Tpe-
Gosaunit mis ¢ € C[v],

¢ =Min {J {(1,0) € [0,11x [0,1] | 6 = ¢°[ul(e)}=Min ] Max ((2).

ceCl) ceCly) €70
(7

[Mocaentee obobimaer onpenegenue (6.7), COTIACYIOMIEECs € MPEIIOKEHHBIM
B [27] s KOHEYHOMEPHOTO BeKTopHOro Makcumuia. U3 pasencrsa (6) u (7)
MOJIy 4aeM DKBUBAJCHTHOCTD st 3anadun (4),(5) IByX HMEIOIIUXCs B IUTepa-
Type TPAaKTOBOK 3HAYeHUs. BEKTOPHOTO MEHUMAKCA, ITO TMO3BOJISET CHEIATh
BBEIBOJL 06 OIHO3HAYHOCTH OIpenetenus (*. YKa3aHuylo CTyIeHYaTyio GyHK-
Mo HasoBeM duaepamanol yassumocmu MII-ceTw.

Puc. 11

Huarpamma ysa3BuMocTH (¥ cocTaBieHa nm3 Habopa “cTymeHek”, BHICOTA
KOTOPBIX 0., 8.1 ¥ T.1. Bo3pacTaeT mo . OGO3HAUNM depes uy, (4] ¥ T.10. TOU-

KW HA OCH (4, OTBEUAIOIINE TTPABHIM KOHIIAM CTYTEHEK, W TOJOXKUM [* | Ly,
HMwarpamma ysA3BHMOCTH TOKa3biBaeT CJenyloliee. B paMKax HeolmpemeieH-
HocTH ¢ € C[y] MoXeT cayamThest, 4To (p) — p_)-s 9acTh TpeOGOBAHUH B
ceTn GymeT obecnedena He Gosee, yeM Ha B, - 100% mas Becex £ = 0,1,....
[omy4yennas rapaHTHpOBaHHAS ONEHKA SBJISETCS TOUHOW (HEYIydIIaemMoi ).

Murnvusupytomas crpaterus B (4),(5), BooOiiie TOBOpsI, He eINHCTBEH-
na. OHa mpencTapiaser coboil MHOXecTBO C™, cocTosIIee U3 BEKTOPOB ¢*, co-
OTBeTCTBYIOIIMX TeM nuarpammam (°, Koropbie popmupytor (* (Ha puc. 11
OHW MMEIOT yYaCTKH, BBIIeJEHHbIe JKAPHBIM ). biaromaps eInHCTBEHHOCTH
3HadeHust (3), 5TH AHATPAMMBI 3a0aI0T MHOXKECTBO MAHUMAJBHBIX DJI€MEH-
TOB Cpeld Bcex muarpaMM obecmedenHocTH TpeboBauuit (mpum ¢ € Clv]),



Min ¢°(¢) = Min ¢°(c).
ceClv] ceC*

CroiicTBa MHOXecTBa C* OueHb MHTEpecHbl. B WacTHOCTH, OHO CONEPKUT

He TONBKO YTJI0BEIe Toukn MuokecTBa C[y]. (Yraoso#t Toukoir seasercs ¢*°,

3a/A0IIasl HIDKHIOI CTYTEeHBKY nuarpaMmMbl (*.) HekoTopbie nmpumMepsr omnu-

canust C* 6ynyT nanbl B §2.

Temepsh HATOMHUM, 9TO AUarpaMMa (* XapakTepusyeT ysa3pumocTh MII-
cetu mas samanuoro C[vy]. Omrako, o6bIaHO 3HAaUeHWe Y He u3BecTHO. llo-
sTomy (cM. Takxe pasmn. 6.1.1) 3amada HOPMATHBHOTO aHAJIU3A YSI3BUMOCTH
CTaBUTCS KaK MapaMeTPUUECKas ¢ TapaMeTpoM

€ €
v & Z e/ Z Ci

k=1 k=1
MOIIIHOCTH DPa3pyIIAOINero BO3IeiHcTBHs. PellleHne 3amadu HOPMATHBHOTO
anauusa ysssumoctu MIl-ceru mpenmosaraer mouck (* = (*(y) u C* =
C*(y) mast C[7y] (6.2) npu Bcex v € [0,1). Ha mpakTuKe NIpUXONUTCS OTpaHu-
YUTHCS JHIIb KOHEUHBIM (X HeGOJBIINM) YHCJIOM DA3IMYHBIX 3HAUCHUH 7,
[IOCKOJIBKY DellleHre KXo OTIeNbHON 3aJadl B HACTOSIIee BPeMs CKopee
HCKYCCTBO, €M pyTHHHAas Ipollenypa. TeM He MeHee 3TO HaeT BO3MOXKHOCTD
CPABHEHWUS PA3IXIHBIX CETEBBIX CTPYKTYD IO KPHTEPHIO YA3BUMOCTH (CM.
najee B §2). 3aMeTHM, UTO HA KAUECTBEHHOM YPOBHE THATPAMMBI ysI3BUMO-
cTH GJM3KA [JIsl GJIM3KAX Y M YMCJIO PA3IMIHBIX THIOB IXATPaMM KOHETHO
(XOTsI ¥ 9KCIOHEHIMAJIBHO TI0 1M).

IIpennoxkenHas GOPMAIU3ANAS TO3BOJISET MONYIHTH HATISTHOE ONKCA-
uue yszumoctd MII-ceTd (¢ IPOU3BOJNBHBIM YHCJIOM IIPONYKTOB) B BHIE
TpeXMepHOH JuarpaMMbl, Te 0Cb abCIuce — 3TO OCh [, OCh OPAXHAT — 7,
a OChb AIUIMKAT — 6, T.e. IPU KAXKIOM Y CTPOMM IHATPAMMY YSI3BHMOCTH, KaK
nokasano Ha puc. 11. Ilo ocu 4 cooTBeTCTBYyIOIINE CTYIEeHYATHE QYHKINHT
[IOTOYEYHO MOHOTOHHO He BO3PACTAIOT, yOBIBas OT TOXKIECTBEHHON eIHHUIBI
(B caydae nonycrumoctd ucxonuoi MII-cerun) no roxnecrsentoro myas. Ot-
auare oT 1 06beMa MOJOKHUTENIbHON YacTH HONTpaduKa TaKOH TpexMepHOH
IHArpaMMBI 1a€T CKAISPHBIA (UUCIOBOIM ) TOKA3ATEIb YI3BUMOCTH. 3HaueH e
9TOT0 IIOKa3aTeJad BCer fa MEHBIIIE 17 a €CJin Tpe6OBaHI/I9[ B I/ICXOI[HOI;I CETH BEIIIOJIHA-
JIACH Oe3 3altaca, TO HE IIPpEBEIITACT 1/2 (paBeHCTBO JOCTHUTa€TCA TOJBLKO OJIA ceTel
omHOpeOGEPHBIM PU3MUeCKUM TpadhoM WM MM SKBUBAJEHTHBIX ). ECamM muarpaMMbl
YA3BUMOCTH HMEIOTCS JIUIIE IJsl KOHEYHOTO UHCIa PA3IXIHBIX 7y, TO MOJY-
YaeM CTYIeHYATYI0 TPEXMEepPHYIO IHarpaMMy THIa K300paKkeHHOH Ha pHC.



12 » MoXeM annpPOKCUMUPOBATH UCKOMYIO TIOBEPXHOCTH KaK CBEPXY, TakK U
CHU3Y.

Puc. 12

1.4. O6cyxnenue conepXaTeJbHON CTOPOHLI MOCTAHOBKHU. Fcin
CPABHUTH IIPEIJIOKEHHYIO TTOCTAHOBKY ¢ PAcCMOTpeHHOU B §6.2, TO HETpYH-
HO ybGenmuThes B ee Gouablied wubopMaTuBHOCTH. [lelicTBUTENBHO, 3amada
(6.3),(6.10) ormpenesnsieT JMWIIBL CaMyi0 HIXKHIOW CTYIEHBKY Ha AHArpaMMe
ysssumocTn: 0., = 05(d). Ilpu sTom, ecan mast mawnoin MII-cern 3manus To-
ro, K npumepy, 4To 8., = 0, T.e. YTO KaKas-To TATOTEIOIIAs TTapa BOZMOXHO
ocTaHeTcs Boobile 6e3 CBsi3M, yKe HOCTATOYHO, YTOOBI AedaTh OPTBBIBOILI
(X0OTst, HaBepHOE, XOTEJNOCh OBl 3HATH, CKOJBKO MOXeT OBITh TAaKAX “pasie-
JeHHBIX” Tap ¥ KakKoB OOIui o6beM WX TpeGOBaHWi), TO mis BHIGOpa U3
pasauyHbIX (puzndeckux rpadoB ceTu Ge3ycIoBHO HYXHa Gojee moapobHas
undopMalius, onuchbiBaeMas B HacTosieM mnaparpade. Boznukaer Borpoc,
IJIsi 9ero Halo BHIOGUPATH CeTeBbIe CTPYKTYPHI, Belb B pa3il. | yKa3biBaJoCh,
YTO 3a/la¥a HOPMATUBHOTO aHAJM3A CTABUTCS NI yXKe CYIIecTBYIOIel ce-
TH CO CTOXKUBIIUMCS BeKTOpoM TpebGoanuii. [lo MHeHUIO aBTOPOB MTOMOGHBIE
MOCTAHOBKY MOJKHBI BO3HMKATH HPU CPABHEHUM MPOEKTOB MONEPHUIAMUU
CeTEeBOW CUCTEMBI C TeJbI0 ee YIIPOUYHEHUS — TOHMXKeHUs ysazpuMmocTu. [lo-
CKOJBKY pa3Hble MPOEKTHI, KAK MPABUIO, 3aMETHO PA3IUIAOTCI 110 CTOM-
voctu, To JIIIP oxumaeT kakx Moxuo GoJjee TOTHOW WHPOPMAIUU O TOM,
YTO HaeT KaXibld mpoekT. A uTobbl u3bexarTh MPUCTPACTHOCTH, BAXKHO
obecrednTh aHOHUMHOCTE TsroTeiomnux nap. locaenneee obcTosSTETHCTBO
HauGoJee CYIIECTBEHHO, KOT' /1A, PellleHre o BHIOOpY KOHKPETHOI'O BapUaHTa
TpoekTa npuHuMaeTcs He onauM JIIIP, a rpynmo#t aut, nMeIONInX HeomuHA-
KOBBIE TTPUBS3aAHHOCTY K PAa3HBIM WHDOPMAIMOHHBIM HampaBienusm. [Ipen-
JIOXEHHAsT TOCTAHOBKA MPENOCTABISeT MM BO3MOXHOCTH JIOTOBOPUTHCS Ha
OCHOBE OOBEKTUBHOU TMIaT(GOPMBbI, 0beperaliei paBHOIPABHOCTh MOJB30-



BaTexeir MII-ceTu.

Tenepsr nobaBuM elile HECKOJBKO CIOB K TOMY, 4YTO HEOTHOKPATHO TOBO-
PHIIOCH O paBHONpaBHOCTH TsroTeronux nap B MIl-ceTu u paBHO3ZHAUHOCTH
X MOTOKOBBIX TPebOBaHUM, PEATBHOCTH KOTOPHIX B HAaHHOW TJiaBe He MO-
BepraeTcs COMHEHWTO.

Haxke mpu camoil 61aronpusTHOR JIJs TOAb30BATENER CTPYKTYPe UCXOI -
HOTO (U3MYECKOTO Tpada ceTH ero mopaxeHue HaBEPHsSKa GyIeT HecuMMe-
TPUYHBIM: OIIHM TATOTEIOINE Maphl OKAXYTCS B XYIIIEM MOJOXEHUM, APY-
rve — B iydireM. B 3ToMm — crenuduka ceTeBOR CTPYKTYPHI CBsi3eil (ecan B
ceTH ecTh XOTs Obl [1Ba pebpa, a HHDOPMAIMOHHBIE HANPABICHUS Pa3inya-
I0TCSI, TO [IJISl HUX HE BCe PABHO, KaKoe 3 pebGep MoIBepraeTes paspyueHu o).
Kak 6b1 HUM cTapadcs nucrnerdyep ceTH MyTeM MepepacipeneseHust TOTOKOB
VIVULIMTE CBS3b MTOJb30BATENSIM NEPBOW T'PYIIbI, OH He MOXET IOIHATH
MX YpOBeHBb O.1.T. BhIle 6y(c,d), B vacTHOCTH, B caydae Oy(c,d) = 0 onn
BOOOIIIe suiiaTcs ¢Bsi3u. Bee mapsr u3 Mo(c,d) B 3ToMm cMbicae paBubl. Oxn-
HAaKO OHM He OyIyT PaBHLIMU APYTUM TSTOTEIONIUM Tapam, uGo MHadYe He
Hag0 6B1T0 6b1 3a60TUTHCS U O CBI3M AJS BCEX OCTAJBHBIX. TeM caMbIM, MbI
KOHEUHO TPUXONUM K TPECHOBYTON CUTYyalluu, KOrna ofHu GynyT “papHee”
npyrux [61], HO TakoBa cyTh MpOBIEMBI HETUCKPUMUHUPOBAHUS B IHUCKPU-
MUHHUPYIOIIeH 06CcTaHOBKe (He MO3BOJISIONIEH MOJHOCTHIO KOMIEHCHPOBATH
MOCJIENCTBUS Pa3PYIIAIONIMX BO3ICHCTBHH ). MMEHHO TODTOMY MBI He MOXKEM
OIIEHUBATH KaueCTBO HYHKIIMOHUPOBAHUS TTOPAXKEHHOW CETH eIUHCTBEHHBIM
KPUTEpPUEM ¥ JIOJKHBI YUMTHIBATE BCe YPOBHU 0.11.T. B pesyabTaTe BOZHUKA-
eT MHOXECTBEHHOCTH ClleHapueB, GOPpMUPYIOIIMX HUATPAMMY YA3BUMOCTH,
a TakKxe Bo3MOxHas HecpaBHUMOCTh MIl-ceTelt 10 KpUTEPHUIO YI3BUMOCTH
(ecam mx mmarpaMMbl TepecekatoTest). Ho 3meck yMecTHO MOTYePKHYTH, 4TO
TpuHATHe pelleHu# Bosaoxkeno Ha JIIIP, a me wa momens. llexs Momenu co-
crout B mpenoctapienuu JIIIP maremaTuvyeckoro annaparta s IpoBeneHus
HEOOXOMUMBIX UCCIEIOBAHUM, CTOCOBCTBYIONIUX OOOCHOBAHHOMY BHIGODY .



