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npoma u auHamuku cogepxkanua O®HO-o u CPb
JIOKa3aHa IIeIeco00pa3sHOCTh BHYTPUBEHHOTO HC-
MIOJIE30BaHNS B/B MapalreraMmoia B KadecTBe d(dek-
THBHOT'O CpeicTBa OOPBOBI C MOCIEONePAHOHHBIM
OoneBbIM cHHIPOMOM. Takum 00pa3oM, MpUMEHEHNE
B KIMHAYECKOW MPAKTHKE KOHIEMIMU IPEIMIITHUB-
HOM aHAJBIre3Ud C HCIOJIb30BAaHMEM HHBEKIMOHHON

(dopMBl MmapaneraMona oOeCHeYrBaeT ITOBBIIICHHUE
KayecTBa JKHM3HM TAIMEHTOB IETCKOrO0 BO3pacra B
[IOCJICONEPALIMOHHOM TIEpUOJIe, YCKOpEHHE Ioce-
OTIEPaIlMOHHON  (PYHKIMOHANBHONW —peaduInTaImy,
CHIDKEHHE YacTOThI I1OCIIEONEPAMOHHBIX OCIOXKHEe-
HUH, COKpaIleHne CPOKOB CTAIMOHAPHOTO JIeY CHHUSI.

COGPEMBHHble HAYKoeMKue mexnoyiozuu

MPOEKTUPOBAHUE ONITUMAJIBHOM
HOJACHUCTEMBI PAJIMOJOCTYIA CETH
3G/UMTS/WCDMA HA OCHOBE TEOPUU

MOHOTOHHBIX CUCTEM
babun A1
Hayuonanvuwiii uncmumym paouo u
unpoxommyHuxayuonnwvix mexronozuil (HUPUT)
Mocksa, Poccus

Cpenut BO3SMOXXHBIX ITyTel COBEpIICHCTBOBA-
HUS TPAIWIMOHHOTO ITOAXOAA K ITIPOCKTHPOBAHHIO
cereii UMTS/WCDMA ormedeHa BO3MOXHOCTb
Ooree HETANBHOTO ydeTa TePPUTOPHUATIBHOMN IIIOTHO-
CTH TIPOTHO3UPYEMOH HArpy3KH C IIENbIO ITOCTPOe-
HUS ONTHUMANBHOH MOACHCTEMBI PagHoJOCTyIa MU
MHHUMH3AIHA €€ CTPYKTYPHOH H30BITOYHOCTH IIPH
o0ecrieueHNH 3aJaHHOTO Ka9eCcTBa.

JUis peanusanuu yKa3aHHOH BO3MOKHOCTH
pa3BUTHS TPAAUIHOHHOTO MOAXOa K MPOEKTUPOBA-
HUIO ToncucTeMbl pamuoxoctyna ceth WCDMA
HEOOXOANMO:

®BHIOpPaTh M O0OCHOBATH KPHUTEPHIl OITH-
MaJbHOCTH  IOACHCTEMBI  PaAHOAOCTYMa  CEeTH
WCDMA;

®ONIHCATh CTPYKTYPY HOACHCTEMBI pajHo-
noctyna cett WCDMA, cooTBeTCTByIOIIyIO BBHI-
OpaHHOMY KPHTEPHUIO ONTHMAIBHOCTH;

@ =min
bCeW

i (8
W — ncxonHoe MHOXecTBO bC, pacronokeHHBIX BO
BCEX IOTEHLMAJIEHO BO3MOXKHBIX MECTaX YCTaHOBKH;
Npc — urcito 6a30BBIX CTaHIHMN B ITOACUCTEME pa-
muonocryna cett WCDMA,
<X,y> — xoopauHatsl bC;
hge — BeIcOTA MOBeca anTeHHEl BC;

—

Kse _ BEKTOp XapaKTEPHCTUK THIIOBOI 6a30BoM
CTaHLIUY;

Kuac_ BEKTOp XapaKTEPHCTUK THIIOBOI aDOHEHT-
CKOMI CTaHIIVMH;
F = F,.; — 3aIaHHBI 9acTOT pecypc Ha YpOBHE MaK-
pocor, MI'n;
S=S.x ~ 3aIIaHHas TEPPUTOPHS PaTHOTIOKPLITHS
CeTH, KM,
® = 0O,,, — MOJENb IPOrHO3HOTO TpaHKa B CETH,
Q = Q..; — 331aHHOE Ka4eCTBO YCIYT.

Moacucremy pagmonocryna cetu WCDMA,
YJIOBJICTBOPSIONIYIO BBEICHHOMY KPHTEPHIO, OymeM

BC (< x,y3h5c ,Kse) R’A(“,F,S,(’DVQ

®[IOCTPOUTh  KOHCTPYKTHBHBIH  alITOPUTM
CHHTe3a mojcucteMbl paaunonoctymna cetu WCDMA,
COOTBETCTBYIOLIIEH BHIOPAaHHOMY KpPHTEPHUIO OITH-
MaJIbHOCTH.

BbiGop wu
ONTHUMAJILHOCTH

[TycTp 3aaHbl TEPPUTOPHS PAAUOTIOKPHITHS,
YaCTOTHBIN pecypc, XapaKTepUCTUKH 0OOpYIOBaHUSI
W W3BECTHA MOJIeb Harpy3ku. TpeOyercst cpoeKTH-
poBaTh cCeTb COTOBOH NOABMKHOW pajnOCBA3U
UMTS na ocHoBe texunonmormu WCDMA ¢ onru-
MaJIbHOM MOICUCTEMON paJiMOI0CTyTIA.

OnTrManbHOM MOACHCTEMONW paanof0CTyNa
cetru WCDMA 0OyzneMm cuutaTh MHOKECTBO MHHH-
ManbHOi MomHocTH 6a3oBbix cranimii (BC) ¢ 3a-
JTAHHBIMH XapaKTePUCTUKAMHU TIPU YCIOBHH CILTOII-
HOTO PAJMONOKPBITUS TEPPUTOPHU C TPEAOCTaBIIe-
HHEM yCIyr 0a30BOro Kilacca B IPSMOM H 0OpaTHOM
KaHaJax Tpaduka ¢ TpeOyeMbIM KaueCTBOM.

VYemyramu 6a30Boro kitacca OyieM Ha3bIBaTh
YCIIYTH, JIsI KOTOPBIX TPeOyeTcsl CIUIOMIHOE PajHo-
MOKpBITAE (OMPEAEISIFOTCS OTACIBHO TS IPSIMOTO U
00paTHOrO KaHAJIOB TpaduKa).

MaremaTiueck KpUTEpHUH ONTUMAIBHOCTU
TIOJICHCTEMBI PAJIMOIOCTYIIAa MOXKHO BBIPAa3HTH CJe-
JYIOIIUM () YHKIIHOHAJIOM:

000CHOBaHMEe  KpUTepHs

o))
CUUTaTb ORMUMAIbHOU, TAK KaK IpU 00eCredYeHUU
Ha BCEH TEPPUTOPUH PATHUOIOKPHITUS YCIYT 3aJaH-
HOro KJlacca ¢ TpeOyeMBIM KauyecTBOM OHa OymeT
MMeTh MUHHUMAIBHYIO CTPYKTYPHYIO H30BITOYHOCTH
IO CPAaBHEHHIO C JIOOBIMH IPYTUMH ITOJCHCTEMAMH
pasuonoCTyIa.

CTpyKkTypa ONTHMAJIBHOH NOXCHCTEMBI
paauonocryna cetu WCDMA

Ipu 3anannbIx xapakrepuctukax bC ux mu-
HUMAJbHOE YHCIO B MOACHCTEME pagrogocTymna Oy-
JeT 00eCIeunBaThCs IPH YCIOBHH NPEHMYIECTBEH-
Horo pacnonoxernst bC B meHTpax obmacteit BbICO-
KOt Harpy3ku (B «mukax» Harpysku). JleiicTBurens-
HO, U 0OCIyKHBaHHs Bcel Harpysku B cetr B YHH
TpeOyeTcst OoIpemeNeHHas CyMMapHas MOIIHOCTS,
obecrreunBaemast Bcemu BC cern. Ecmu 6azoBble
CTaHIMH OYAYT PacIoiaraThCs NMPEHMYIIECTBEHHO B
«IUKax» HAarpy3Kd, TO MOIMHOCTh KaXKIOH W3 HHUX
Oymer B MaKCHMAJIBHOW CTEHEHH HCIIOIb30BATHCS
JUIL ee OOCITyXXHMBaHHUS, TaK KaK B 9TOM CIIydae pac-
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cTosiHUsL Mexay aboHeHTckumu cranuusMu (AC) u
0OCTY>KMBAIOIUMHU HX 0a30BBIMU CTAHIMSIMU OyIyT
B CPEIHEM MEHBIIE, 9eM B CIydae JII0O0ro Jpyroro
pacnonoxernns bC. OueBuaHO, 9TO TIPH 3TOM OOIIee
gucao BC, obecrmeumBarommx TpeOyeMyro cymMmap-
HYIO MOIITHOCTb IS OOCITYXKHBaHUS BCEH HATPY3KH B
cerH, OyeT MUHUMAIIBHO.

W3 neckonpkux noamuoxxects bC, pacnomno-
JKEHHBIX TPEUMYIIECTBCHHO B «IIMKaX» MPOTHO3HOH
IUIOTHOCTH HArpy3KH M 00ECIICUNBAIONIIX CIUIONTHOS
PaJHONOKPBITHE TEPPUTOPHH C MPEIOCTaBICHHEM
0a30BBIX THIOB YCIYT B HPSIMOM M OOpaTHOM KaHa-
Jax OIpeJeleHHI0 ONTUMAIIBHON ITOJCHCTEMBI pa-
JIIOJIOCTYIIa COOTBETCTBYET TO, KOTOPOE MUMEET MU-
HUMAJTEHYIO MOIIHOCTb.

Kpome Toro, B oNTUMAanbHOU MOJACUCTEME
PaguoIOCTyIIa TEPPUTOPHS OOCITYKHBaHUS KaXIOMH
oraensHo crosieid BC (mpu OTCYyTCTBHM COCEAHHX
BC) Oymer MakcuManbHO MPUOIIIKEHA K aHAJIOrHY-
HOHM TEpPPUTOPHH OOCITY)XHUBAaHHS B OKPYXEHHH CO-
ceqaux BC. [laHHOE CBOMCTBO clemyeT U3 TOro, YTO
BC, Haxongmuecs B «IHMKax» Harpy3ku, pacxoIyroT
BCIO WIH OOJBIIYIO YacTh CBOGH MPOITyCKHOH CIO-
COOHOCTH M MOIITHOCTH Ha OOCITy)KHBaHUE OOJBIIOr0o
KOJIMYECTBA OKPYKAIOIINX MX a0OHEHTCKUX TEPMH-
HaJoB, Ha Bxone KoTopbix 3T BC obecreunBaioT
Oonmpmmit mo cpaBHeHHIO ¢ ApyruMu bC ypoBeHb
HIIOT-CUTHANIA. DTO 00YyCIIOBIMBAET OJIM30CTH Tep-
PUTOpPHN OOCITY)KUBAHHS KayKIOH OTACIBHO CTOSIIEH
BC x Teppuropun ee OOCITYXHUBAaHHS B OKPYKCHHH
cocennux bC.

W3 ycrnoBust MHUHUMAIIBHO BO3MOXKHOT'O UHC-
na BC, BXoadmux B ONTHMAJbHYIO MOJICUCTEMY pa-
IMONIOCTYTIA, CIIEAYET elle OXHa BakHas OCOOeH-
HOCTB. COBOKYITHOCTb O00pa3yIOIIUX ONTHMAIBHYIO
MOACUCTEMY paJMoAOCTyna Oa30BBIX CTaHIUHA HE
SIBJIsIeTCsl M30BITOYHOM, T.€. yIaJeHue U3 Hee JIFo00ro
JJIeMEHTa TIPUBOIUT K HEBO3MOXKHOCTH MPENOCTaB-
neHus 0a30BOH yCIyTW B KaKOW-THOO TOYKE pajio-
TIOKPBITUS B TIPSIMOM HITM 00paTHOM KaHaiax Tpadu-
Ka.

IMoaroroBKa HCXOTHBIX JAHHBIX

Jisi  TOATOTOBKH  TPeOYEMBIX HCXOIHBIX
JTAHHBIX U HETIOCPEICTBEHHO PeaTU3alli alropuT™Ma
CHHTE3a ONTHMAILHOW MOACUCTEMBI PaIHOIOCTYIIA
HeobOxoxuma reounpopmarmonnas cucrema (I'MC) ¢
MPOrpaMMHOM HaJCTPONHKOH, TTO3BOIIIIONIEH Ha Iud-
POBO¥ KapTe MECTHOCTH 33J1aBaTh TEPPUTOPHUATIHLHYIO
TUTOTHOCTH HAarpy3KH B CETH M OLICHUBATD IS 3aJ1aH-
HBIX xapakrepuctik BC u AC u tpeboBaHMil K pa-
JTUOKAHAITY 30HBI PaIHOTIOKPBITHS JUISl YCIYT pPa3HBIX
KJIACCOB, OTHENHHO JJISI IPSIMOTO M OOpaTHOTO KaHa-
noB Tpaduka. [Ipumepom Takoil mporpaMMHON Haj-
CTPOMKH MOXET CIYXUTh MpOrpaMMHasi 000JIOYKa
«Pamno3ona», paszpaborannas Ha 6aze [MIC «Ilano-
pama» B lleHTpe aHanm3a 3IEKTPOMArHUTHOW CO-
Bmectumoct HUU Pamno Munundopmeszu Poc-
CHU.

[MoaroroBka TpeOyeMBIX MCXOMHBIX JaHHBIX
3aKJIF0YaeTcsl B MPOBEICHIH CICTYIOIINX OTePaLHid:

1) TlpuBenenne MomENH MPOrHO3HOW TEPPH-
TOPHATBbHOM IUIOTHOCTH HATPY3KH B CETH K BHUAY,
cooTBeTcTBYIOMmEeMy BeiOpanHOi ['VIC.

Monens nporHo3noro Ttpaduka B CAIIP
«Pamno3ona» Ha 0aze [MC «Ilanopama» 3amaercs B
BUJIE MPAMOYTOJIBHOW MAaTpHIbl TNPOrHO3HOM Ha-
IPY3KH ®Opny, STUCHKAMU KOTOPOH SIBIISIOTCA AJIEMEH-
TapHbIE JUCKPETHI TEPPUTOPHH, C KOKIBIM U3 KOTO-
PBIX aCCOIMMPOBAHA COBOKYITHOCTB TIap JHCET

(@ B ey Nistom o1
e
k — kmacc ycnyru, npefocraBiseMoii B ceTy;
N — gmco KIIaccoB yeiyT, IPeoCTaBIIeMbIX B CETH,
CKOpPOCTS TIepejady JaHHBIX Y KOTOPBIX MEHBIIE MITH
paBHa CKOPOCTH Hepefaddl JaHHBIX yCIyTr 6a30BOTO
Kjacca;
(OW)ixj — YMCIIO AKTHBHBIX aOOHEHTOB, HAXONALIUXCS
B sdeiike 0 M UCIONB3YIOMUX YCIyry Kiacca K B
npsiMmoM Kanauie Tpaduka (uaust BC-AC);
(BK)ixj — YMCIIO AKTUBHEIX a0OHEHTOB, HAXOMALIUXCS
B sdeiike 0 M UCIOIB3YIOMUX YCIyry Kiacca K B
obpatHoM KaHane Tpaduka (muHust AC-BC).

B Momemn TeppHTOpHANBEHOH IIOTHOCTH
HArpy3KH Y9UTBIBAIOTCS TOJNBKO T¢ aOOHEHTHI, KOTO-
pbl€ UCHONB3YIOT YCIYIM CO CKOPOCTSAMU Iepefadu
MEHBIIE WM PAaBHBIMH CKOPOCTH Tepefadd YCIyT
6a30BOro Kjacca COOTBETCTBEHHO IIO NPAMOMY H
oOpaTHOMY KaHanmaM. DTO TapaHTHUPYET HPH Jallb-
HEHIeM NPOEeKTHPOBAHUH O0ECIeUEHNE CIDIOIIHOTO
PaIUONOKPHITHS Ha YPOBHE MaKpOCOT IUIS yKa3aH-
HBIX K1accoB ycumyr. CUHTaercs, 4To MpenocTaBlie-
HEe Oolee BEICOKOCKOPOCTHBIX YCIIyTr Oyner ocyrmie-
CTBIIATHCS HA YPOBHE MUKPO- ¥ IIMKOCOT.

2) AHanu3 3aJaHHOH TEPPUTOPHH PaIHOMO-
KPBITUS. U OIpENEIeHUE BCEX IOTEHLHUAIbHO BO3-
MOXKHBIX MECT CTPOMTENBCTBA INIOMIAOK Ul yCTa-
HOBKH 0a30BBIX CTaHIIHIA.

B pesympraTe HOMKHO OBITH C(HOPMHUPOBAHO
muOXkecTBO map {<X,y>, hyc}, roe: <x,y> — xoopmu-
HATHI IOTEHIMANBHBIX MecT ycTaHoBKH bC Ha -
poBoit kapre; hgc — BBICOTHI MoABECca aHTEHH B I1O-
TEHIMAIBHBIX MecTax ycTaHoBku bC Ha rmugposoit
KapTe.

3) Ha ocHoBe 3aiaHHBIX THUIOBOH KOH(HTY-
pauun bC, xapakrepuctuk AC u MoJenu Harpy3ku B
CETH OIpe/elIeHIe CTIeNU(UIHBIX I KaXIO0To II0-
TEHIMAJIBHOTO MeCTa YCTAaHOBKM 0a30BOM CTaHINN
XapaKTepUCTHK, TPH KOTOPEIX O0ECHEINBAIOTCS
MAaKCHMAaJIbHO BO3MOXKHEIE PaBHBIE PaJIIyChl CBS3U B
OpsSIMOM B OOpaTHOM KaHalaxX TpaduKa Uil yCIyr
0a30BBIX KJIACCOB.

OTa omepanus 3aKI0OYacTcs B BBIPABHUBA-
HHUH SHEPreTHKH YKa3aHHBIX KaHAJIOB, YTO JOCTHTa-
eTCsl HACTPOMKOHW KITIOYEBBIX XapaKTepHUCTUK 0a3o-
BOH CTAaHINM, TaKWX KaK MOIMHOCTh M3JIy4EeHHS Ha
KaHal TpadUKa M TyBCTBUTEIBHOCTh, B COOTBEICT-
BUM C NIPOTHO3UPYEMOM B coTe Harpys3koi. B pe-
3ynbTate (OPMHUPYETCS MHOXECTBO BEKTOPOB KOH-

¢urypammii  6a30BBIX CTaHIMI {KECi }, Haxoms-
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mMXcs Ha TUQPOBOM KapTe MECTHOCTU C KOOpIUHA-
TaMu <X,Y>; ¥ BBICOTOI TTO/IBECA aHTEHHBI Ny

Omnpenenenne CrenUGUIHBIX ST KaKIOTO
MOTEHIMAILHOrO Mecta ycranoBku BC xapakrepw-
CTHK HEOOXOJMMO B JalbHEHIIeM i pacuera ux
30H OOCITY>KUBAHUSI MPU peaTH3alii KOHCTPYKTHB-
HOT'O aJTOPUTMa CHHTE3a ONTHMAIIBHON MOICHCTEMbI
pamuonocryna cetn WCDMA.

Cunre3 ONTHUMAJILHOM
paauonocryna cetu WCDMA

B cooTrBeTcTBMM CO CBOMCTBAMM ONTHMAJb-
HOHM TONCHCTEMBI PaIHOIOCTyNa O00pa3yrollee ero
noaMuokecTBO BC 001amaeT MUHMMAJIBHOM MOIITHO-
CTBIO CPE/IM BCEX JIPYTHX BO3MOXKHBIX ITOJMHOXKECTB
M HE SBIAETCS W30BITOYHBIM. ODTO O3HAYAET, YTO
yIalleHue JTI000ro 3JIEMEeHTa U3 UCKOMOTO MHOXKECT-
Ba MPUBOJUT K pa3pylICHHIO BHYTPEHHEW OpraHm3a-
IIMM BCEX OCTAJILHBIX JIEMEHTOB 3TOIO0 MHOKECTBA B
CHCTEMY, BBHINOJNHAIONIYIO 33JIaHHYI0  (YHKIIUIO:
obecriedyeHre CIUIONIHOTO PaAMONOKPBITHS OIpere-
JICHHON TEpPPUTOPHH C MpPEHOCTaBIeHUEM YCIyr Oa-

MOACHUCTEMBbI

30BOr0 Kiacca B NPSMOM M OOpaTHOM KaHauax ¢
3aJaHHBIM Ka4eCTBOM.

Kak BHIHO, XapaKTEPUCTUKH COBOKYITHOCTH
3JIEMEHTOB, COCTABJISIONINX UCKOMOE ITOIMHOMXKECTBO
BC, ompemensror SAp0 MHUHHUMAaJIbHOM MOIIHOCTH
HCXOJHOTO MHOXECTBA, T.€. COBOKYIHOCTb MUHH-
MajJbHOI'O YKCJIa MAaKCHMAJIbHO CBSI3aHHBIX JJICMEH-
TOB OTHOCHTEIBPHO HCXOJHOTO MHOXECTBA JJIEMEH-
TOB, B paMKaX TEOPUH MOHOTOHHBIX cHcTeM. J[is
HOCTPOEHUS CHELUAIbHON KOHCTPYKTHBHOH Ipole-
Iypbl BBIACIEHHS JAaHHOTO sapa BOCIIONB3yeMCS
pe3yiabpTaTaMH 3TOM TEOpHUH.

Onucanmne 3J1IeMEeHTOB
mHoxkecTBa BC

IMycte W — ucxonnoe muoxectBo bC, pac-
[MOJIOJKEHHBIX BO BCEX IIOTEHIMAIbLHO BO3MOKHBIX
MecTax WX YCTaHOBKM Ha 3aJaHHOW TEPPHTOPHH,
|W | = N — MOIIHOCTH 3TOT0 MHOXECTBA. DIEMEHTEI
muoxectBa ¢ieW, i=1...N xapakrepusyrorcs cie-
JTYIOIIUM BEKTOPOM MapaMeTPOB:

HCXOJIHOI'o

0= (% Y e Ky, @

rue:

<X,y>j - KOOpJAMHATBl MecTa ycTaHOBKH i-oif BC Ha
1 poBoit KapTe;

hgc i — BBICOTA OIBEca anTenHsl BC;

Ksa = (AF, Pengmac Leng, Gant Gaps Permviming
Neexs)i — BEKTOP MapamerpoB KoHurypauuu i-oit BC,
rie:

AF; — gacrorssIii pecypce i-oit BC, MI;

Ppriymax — CPEIHSSA MOIIHOCTH TIepeaTINKa Ha KaHAT
tpaduxka i-oit BC, n1bBr;

Lppig — notepu B nepenatouteit uacru i-oit bC, ab;
Ganr i — K03 duimenT ycunenus anTeHns i-oi bBC,
nb;

G,, i — OpyrHe BBIMIPHIIIN 332 CUYET Pa3HECEHHOT'O
npueMa/liepeiadd,  UCIONB30BAHUS  TEXHOJOTUH
MHOTOIOJTB30BATENHCKOr0 AeTektrupoBanuss MUD u
np Ha i-oit BC, 1b;

Ppivmin i — 9yBCTBUTEIIBHOCTD mpueMHuKa i-oii BC,
1nbBrT;

Neex | — KOJMYECTBO CEKTOPOB AHTEHHOM CHCTEMBI i-
oit BC, mpu OMNI-koHpuTrypamun N ; = 1; Oyaem
CYMTaTh, YTO TPH HCIIOJIH30BAHUH CEKTOPHBIX aH-
TeHHBIX cucTeM uX KV BEIOMparoTcs McXons U3 yc-
JIOBUSI OOECIICUEHHsI PaTUONOKPBITHS, COOTBETCT-
Bytotero panuonokpeitiio ot OMNI-antenns! ¢ KY

nomi

oKp i

Ganr; TIpH 3-X CEeKTOPHOH KOH(HUTYpaIluy aHTCHHOH
cucTeMbl KO3()(DUINEHT YBETHICHUSI €MKOCTH COTBHI
Oymem cuuTaTh PaBHBIM 2,5.

OnpenejieHue  Ha4YaJIbLHOIO
Ha0opa

OnpenenuM I perraeMon 3afaydl Hadajb-
HBI BecoBOM Habop mra kaxkpoit BC mcxomHOro
MHOXKECTBa, T.€. I Kaxkaoro snementa ¢ieW on-
penenuM ypoBeHb ero 3Haummoctu (Bec) m(¢;) (ma-
nee, it yrpouieHus, 1t)). OTMETHM, 9TO B COOTBET-
CTBUH C MOJIOKEHUSIMH TEOPHH MOHOTOHHBIX CHCTEM,
Beca JJIEMEHTOB JTOJDKHBI UMETh SICHBIN (hU3UUEeCKUit
CMBICT M CIY)KUTH ONPENeNSIONUMU MapaMeTpaMu
IIPY BBIAETICHUH U3 UCXOJHOM MOHOTOHHOM CHCTEMBI
s0ep — COBOKYITHOCTEH MAaKCHMaJbHO CBSI3aHHBIX
JJIEMEHTOB.

B xauectBe Beca 7; i-oif BC M3 MHOXecTBa
W, XapakTepH3yIOILIero «ONTHMAIBHOCTE» €€ pas-
MenieHus Ha U(POBOI KapTe MECTHOCTH Kak C TOU-
Kd 3peHust dPQPEKTUBHOCTH OOECTIeueHHs paanoro-
KPBITHS, TaK H OOCITY)KUBaHUsI IIPOTHO3HON HATPY3KH
Oymem UCIIONb30BaTh OTHOCUTENBHBIH 3amac 6a30Boit
CTaHIIMK MO MOTEHIHMAIBFHON IUIOMAAN OOCITyKHBa-
HUS:

B€COBOI'0

AS,

T, = 3
rne: S,or j— NOTEHIHATbHAS TUIOMIA b OOCTYKUBAHUS
JUTsl yeIyr 6a30BOr0 KIlacca OTIEIBHO CTOSIIEH i-0i

2
BC, xm%;

Soxp i — IUIOMATE 0OcTyxUBaHUA i-oif BC mia y(zmyr
0a30BOro Kiacca B OKpyxeHun cocequx bC, km;

i - aBcomrorHsIit 3amac i-oif BC 10 moTeHnHab-
. 2.
HOH TuIOIma M 00CTYKUBAHUS, KM,

nom 1

1
Snomi , (3)

PasHunia MexIy MOHATHAMH IUTOMaIb 00-
cnyxuBanusa» bC u «automanp paauonokpertus» bC
COCTOMT B TOM, YTO IUIomanb obciyxkuBanus BC
MpecTaBisieT co00i 9acTh IUIOMIAAH PaJIAOTOKPHI-
THsI, HAa KOTOPOH paccMaTpuBaeMast 6a30Basi CTAHITHS
co3maer Oonpmmit Mo cpaBHeHHIO ¢ Apyrumu BC
YpOBEHb NWJIOT-CUI'HAJA U UMEET JOCTaTOYHO Pecyp-
COB JIJIs1 OOCITY’KUBaHUSI HATPY3KH.
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OueBnHO, YTO OIS OTAETBHO CTOsIIeH Oa-
30BOH CTaHIMH IUIOMAAb OOCITYXHBaHHS OymeT oIr-
PEIeNATHCS HAIMINEeM CBOOOIHBIX KaHAJIOB Tpaduka
U, B CIIy4ae UX JOCTATOYHOTO YHCIA IS OOCIYXKH-
BaHMS HArpy3ky, OyleT SKBHBAJCHTHA ILTOLIAIN
paguonokpsIThs. [t 0a30BOM CTAHIMM, HAaXOMd-
meiicst B okpyxeHnn apyrux bC, mmomans obciy-
KHBaHUS OyJeT ONpeNeNsAThCS KaK HaJIUdHeM CBO-
OOMHBIX KaHAIOB Tpaduka, Tak 0ojiee BHICOKUM IIO
cpaBHeHUIO ¢ ApyruMu bC ypoBHEM IMIIOT-CUTHATIA.

B paccmartpmBaeMoit ceT IS COT, OTpaHU-
YEeHHBIX MO PAJMOIOKPHITHIO, PAUYC CBA3U IO 00-
paTHOMY KaHally OyJIeT MEHbIIe aHaJOTHMYHOTO pa-
JIIyca CBSI3H MO NPSMOMY KaHaly, a JUIi COT, Orpa-
HUYEHHBIX 110 eMKOCTH, Ha000poT. [ ycTpaHeHHs
yKa3aHHOro nucOaiaHca MexIy NpsMBIM U 00paT-
HBIM KaHaJlaMH TpapuKa COOTBETICTBYIOIIUE Pajiy-
CBI COT BBIPAaBHUBAIOTCSL.

[pu 3agannu BecoB BC kak Haubomnee ymau-
HO crosiuye (MONajaloliue B «IHKW» HArpy3Ku)
OyoyT MMeTh HaMMEHBINNE Beca. JTo Oymer crpa-
BEIUIMBO KaK JUIA COT, OTPAHHYCHHBIX 110 PaJHOII0-
KPBITHIO, TaK H IO €MKOCTH. J[aHHOE yTBEpXKICHHE
cienyeT u3 toro, uto bC, Haxonmdmuecs B «IIUKax»
Harpysku, OyXyT OoIbIe 3arpyKeHBI 10 CPAaBHEHHIO
¢ BC, HaxopsmumMucs B MOOBIX APYrUX MecTax. ITO
00yCITOBHT OOMBIIYIO ONM30CTh MX INIOMAIH 00CITy-
’KUBAaHMS B OKPY)KEHHH COCEIHHX COT S, K IOTEH-
[UAIBHON IUIOMAAM OOCTYXMBaHUS  OTHCIBHOM
crosimiert BC S, o cpaBHEHWIO ¢ 0Aa30BBIMH CTaH-
IISIMHA, HAXOSIINMHUCS B IPYTUX MECTaX.

OTMeTHM, YTO BeEC, 3aJaHHBIA C JaHHBIMA
mapaMeTpaMy, SBISeTcs Oe3pa3MepHOI BETHMYWHOM.
JlomycTiMblil 1rana3oH M3MEHEHWs 3HAa4YeHuil NaH-
HOTO HOPMHPOBAHHOTO MOKAa3aTeNs COCTAaBIACT OT
HEKOTOPOTO MaKCHMalIbHOTO 3HAUYCHHs, OIpeaesse-

MOTO MaKCHUMaJIbHOW pa3HOCTHIO A i, mo Hym,
KOrJa yKa3aHHas pa3HOCTh B YHCIHTENE OOHYISETCS.
HyneBble 3HaueHHs BBEAEHHOI'O BecCa COOTBETCTBY-
0T TpeNeNbHO JIOMYCTUMBIM cuTyanusM, korna bC
HMEIOT MAaKCHMAJIbHO BO3MOXHYIO (IOTCHIHATB-
HYI0) IUIONIab OOCITY)KUBAHUS, COOTBETCTBYIOIYIO
aHAJIOTUYHOH TUTOMIa N OOCTY)KUBAHUS B CIIydae MX
OIMHOYHOTO PACIIONOXKeHN, 6e3 okpyxatomux bC.

Bo3HukHOBeHME cCHTyauu#, NpH KOTOPOM
3HaYeHne Beca Kakoi-moo BC cTaHoBHTCS MeEHBIIE
HYIISI, TOBOPHT O TOM, YTO TUIOMIATb OOCTY)KUBAHUS
sroit BC oka3anach OOIbIIE MOTEHITHATLHO BO3MOXK-
HOM IUIOmany OOCTY)KHBaHHUS, YTO O3HAYAET IMOSIB-
JICHWEe HEOOCIy)KHBAaeMOI0 y4YacTKa TEePPUTOPHH.
OTO NMPOTHBOPEUUT YCIOBUIO CIUIOLIHOTO PaauoIo-
KpBITHS, KOTOPOE JIOJDKHO OOECIEeYHBATHCS OITH-
MaJbHOM moncucTeMoi paauonoctymna. CienoBa-
TENTbHO, TIOCTAHOBKA 33Ja4M JIOMYCKAaeT TOJBKO MO-
JIOKUTENbHBIE 3HaueHus1 BecoB bC, BXOmAIIUX B HC-
KOMOE TTOIMHOKECTBO.

Onpenenenne MOJIOKHTEIbHBIX u
OTPUUATEJBHBIX JelCTBUH HAA 3JeMeHTaMH
CHCTEMBI

3a/iaB BBIPXKCHUS JUIsSl Beca JIIEMEHTOB CHC-
TeMBI, onpenenuM @ u O nercTBus HaJ dIeMEHTaMH
ucxogHoro Muoxkectsa bC.

HeiicteueM Tuna @ (MOIOKUTETBHBIM JEH-
crBueM) OymeM CYMTaTh BKIOYCHHE 0a30BOM CTaH-
mun @;eW, ompenensiemoii Bekropom (3), B mozcuc-
TeMy 0a30BbIX cTaHmuil HCW.

JeiictBueM THna ® (OTpUIATETBHBIM JIEH-
cTBUeM) OymeM CUMTaTh UCKIIOYEHHEe 0a30BOM CTaH-
i @;eW, ompexmensiemoit BektopoMm (3), u3 moa-
CcHCTEMBI 0a30BEIX cTaHmii HCW.

MoOHOTOHHOCTDH HCX0AHOI cucTteMbl BC

Jis mpUMEHEHHS METOJIOB TEOPHH MOHO-
TOHHBIX CHCTEM C IIEIBIO BBIACIEHHS M3 HMCXOIHOTO
MHOXecTBa 0a30BbIX craHmuid W 3KcTpeManbHOH
MOJICUCTEMBI, T.€. coBOoKynmHoctu BC, oOpasyrommx
ONTHUMAJIBHYIO TOJCHUCTEMY DPAaIHOAOCTyIla CETH
WCDMA B COOTBETCTBHH C KPUTEPHUEM OINTHMAJb-
moctu (1), HeoOX0aMMO, ITOOBI HCXOIHOE MHOKECT-
BO0 W OBIIO MOHOTOHHOM CHCTEMOM. B cooTrBeTCTBHHI
C TEOpHe MOHOTOHHBIX CHCTEM, B TaKHX CHCTEMax
nercTBUs THna @, MPOU3BOAMMBIE HAJl KAKMM-JIHOO
3JICMEHTOM, BBI3BIBAIOT YBEJIHUYCHHE BECOB BCEX OC-
TaJbHBIX JJIEMEHTOB, a ACUCTBHUS ThUMa © — yMeHb-
[IEHUE BECOB DJIEMEHTOB.

[lpuBeneM conepkaTeIbHYIO HHTEPIpETa-
o @ u O-smep AN paccMaTpUBAEMOM 3aJavyi.
Tak, @-sapom B mcxomHoM MHOxecTBe BC Oymer
SIBJISITBCSL TAKOE€ ITOJAMHOKECTBO 0a30BBLIX CTaHIINMH,
00eCIeYnBaONINX PAJUONIOKPHITHE TEPPUTOPHH C
3aJJaHHBIM KauyeCTBOM, TMPH KOTOPOM BHYTPH 3TOTO
MHOKECTBa 0a30Basi CTaHIMS C HAWOOJBIINM OTHO-
CHATEIBHBIM 3aIlacoM I10 IMOTEHIMAILHON IUIOMIAIN
obcimyxuBaHus OyJIeT SBIATHCSA B TO K€ Bpemst 0a30-
BOHM CTaHIMEN C HAMMEHBIIMM OTHOCHUTEJIBHBIM 3a-
MacoM MO MOTEHIMATBHOM TUIONAU 00CTy)KUBAHHUS,
HO YK€ HE BHYTPH IOJMHOXECTBA, a CPEIU BCEX
BO3MOKHEIX ITOAMHOMKECTB HCXOJHOTO MHOKECTBA
W.

[Tpu BBEJICHHOM ONpPEACICHUN MOJIOKHUTEIb-
HBIX U OTPHUIIATEIBHBIX EHCTBUN M BBIPAKEHUS IS
BecoB, cucreMa bC W sBisieTcst MOHOTOHHOM CUCTE-
Mo#. [y toka3aTenbeTBa 3Toro (pakra He0OXOIUMO
MOKa3aTh, YTO MPH COBEPUICHWU HaJ JIFOOBIM 3Je-
MEHTOM cucteMbl ¢jeW nelicTBuUA, HaNmpUMep, THIA
®, T.e. ynazenus j-oii BC, Beca BCeX OCTaJbHBIX
J1eMeHTOB cucTeMbl T(¢i), @i€W\@; MOHOTOHHO
yMeHbIatTcs. Jloka3aTenbCTBO 3/1€Ch OMYILEHO.
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