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Ilpeocmasnen  nooxoo0 K  peuwienHuro  npooOremMvbl  UCNOAL30BAHUS
PAOUOHABUSAYUOHHO20 NOSL HA 3AKPLIMBIX YUACMKAX 34 CYEm COBMECMHO20
UCNONBL308AHUSL  PAOUOHABUSAYUOHHBIX CUCMEM, OCHOBAHHLIX HA PA3TUYHBIX
Quzuueckux npunyunax. Cumme3 MONOIOCUU UHMESPUPOBAHHOU CUCMEMDbL
NOOBUIICHOU C6A3U U HABUAYUU NPOBEOeH N0 KPUmMepuio MAaKCUMAIbHOU
oocmynnocmu.  Ilpeonodicennviii  no0Xo0  no3eonsem — CUHME3UPOBAMDb
ONMUMATLHYIO N0  8bIOPAHHOMY KPUMEPUIO MONOJIOSUI0  UHIMESPUPOBAHHOLL
cucmemovl NOOBUNCHOU c6a3u U Hasueayuu. CUHME3UPOBAHHASL MONOLO2US]
CYWEeCMBEHHO OMIUYAeMC OM CMAHOAPMHOU MONOJ0UU CUCEMbL C8A3U C

NOOBUINCHBIMU OOBEKMAMU U nompe6yem yeeauueHus vucia 0a306bix cmaHuuﬁ.

B Hacrosiiee BpeMs A1l onpeiesieHus Moja0KeHus: 00bEKTOB B OCHOBHOM
HCIIOJIb3YIOTCS CITYTHUKOBBIE paguoHaBuramuonnsie cuctembl (CPHC). Onnaxo
BO3HUKAET CYIIECTBEHHAs] NpoOiieMa MCMIOJIb30BaHUS PATUOHABUTAIMOHHOTO
IIOJISI HAa 3aKPBIThIX y4YacTKaX, T.€. IPU HU3KOW JOCTYMHOCTH JJIsl CITyTHUKOBBIX
paZlOHAaBUTAllMOHHBIX CUCTEM (B TOopo/iaX, TYHHENSNX, MO MOCTaAMH, B JIECHBIX
MaccuBax, ropax, u T.1.). [loaToMy [ HENpEpHIBHOIO OIpeAeICHHUS
MEeCTONOJ0KeHUs MOABMXKHBIX 00bekTOB (I10) nmpumenenue Tonpko CPHC ne
ABJISIETCS JOCTATOYHBIM.

OpHYM W3 HalpaBJICHUM MOBBILIEHUS JOCTYIHOCTH PaJUOHABUTALIMOHHBIX
CUCTEM SBIAETCS pa3padoTKa W TNPUMEHEHHE HWHTEIPUPOBAHHBIX CHUCTEM

noaBrkHOM cBs3u 1 Hapuranuu (MCIICH).



[IpencraBnsercs nenecoodbpazupiM noctpoenue MCIICH na ocnoe CPHC
U TOoJCUCTeMBbl omnpeneneHus Mecronoioxkenuss (IIOM) abGoHeHTOB ceTu
MOOMJIBHOM  CBS3M €  YCIyrod MO3MIMOHUpOBaHMs. B 3TomM  ciywae
WMHTETpUpOBaHHas cucTeMa Oyzaer o0janaTh psSIOM HOBBIX CHCTEMHBIX
napaMeTpoB, KOTOPhIE MOT'YT ObITh MPOTUBOPEUUBHI. [103TOMY BaKHBIM BOIIPOCOM
ABJISIETCS BEIOOP KPUTEPHUEB CUHTE3a TOMOJIOIMH UHTETPUPOBAHHON CHUCTEMBI.

OnbIT  pa3pabOTKM W OKCIUTyaTallMM  CJIOKHBIX CHCTEM TNepeAadu
nHGOPMAIIMKA TIOKA3bIBAET, UYTO PE3YJIbTAThl IMOUCKA ONTUMAJIBHBIX PEIICHUN
OINPENEIAIOTCA KAaK aJIeKBAaTHOCTBIO MAaTEMaTUYECKUX MOJENEH MpOoLEccaM HX
(YHKIIMOHUPOBAHUS, TaK U BEIOPAaHHBIM KPUTEPUEM ONTHUMAITIBHOCTH CUCTEMBI.

PaccMoTpuM OCHOBHBIE TOJAXO/ABI K BBIOOPY KpUTEpHUS ONTUMATIBHOCTU
torosiorun ICIICH. C onHO# CTOpOHBI TpU BBHIOOPE TOIOJOTUM HEOOXOAMMO
00eCreyuTh BBINOJHEHHUS OCHOBHOM (DYHKIIMHM CETH — NPEAOCTaBICHUE YCIYTH
cBsi3u. C Jpyroii CTOPOHBI, HEOOXOAMMO OOECIICUNTh BBITIOJIHEHUE TPEeOOBAHUIA,
MIPEIBSABISEMBIX K CHCTEMAM HABUTAIMK: TOCTYITHOCTb U TOYHOCTH OIPENEICHUS
MECTONOJIOKEHHSI ~ MOABMXKHOTO  O0ObekTa. JlaHHple  TpeOOBaHHMS  HOCST
MPOTUBOPEUYMBBLIN, XOTS W  B3aUMOCBSI3aHHbIM  xapaktep. M3meHeHue
KOJIMYECTBEHHOM MEpbl OJHOTO M3 HUX, KaK MPAaBWIO, NPUBOAUT K M3MEHEHHUIO
OCTaJIbHBIX.

OnHrM U3 OOIIETIPUHATHIX TMOAXOJIOB K PEIICHHUI0 MHOTOKPUTEPHAIBHBIX
ONTUMU3AIMOHHBIX 3a7a4 SBJSETCS BBIOOP OCHOBHOI'O KpUTEpUs MU (PUKCAIHS
OCTAJIbHBIX B KAaueCTBE OrpaHuyeHuid. [IpUMEHUTETBPHO K ONTUMHU3AIUU
tonosiornn ICIICH BeienseTcd TpU OCHOBHBIX TMOKa3arens: JOCTYMHOCTh D,
TOYHOCThH OIPENIEICHUs MECTONOJOKEHUSI TOABMKHOTO O0BEKTa G, CTOMMOCTh
cetu cBsi3u C ¥ KOA(PGUIUMEHT NOKPBITUS 33aHHON TEPPUTOPHH.

Takum o0Opa3oM, KpuTepud ONTHUMAIBLHOCTH TOIOJOTUU CETHU CBA3M C
noaBkHbIMU 00bekTaMu (CCIIO) ¢ ycimyroil Mo3UIMOHUPOBAHUS MOXKET ObITh
chopMyIMpoBaHa CleaylomuM obpazom: ans 3agaHHoro pecypca HCIICH

OIpecACIINTL €€ TOIIOJIOI'UIO MaKCHUMaJIbHOM AOCTYIIHOCTH, KOTOpasd MOKECT



o0ecITleunTh, Ha 3aJdHHOM IIPOCTPAHCTBC T o0 OIIPCACIICHUC MCCTOIIOJIOKCHUA

TMIOJIBIXKHOTO 00BEKTa ¢ TpeOyeMOoi TOUHOCThIO
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e X = {X, X3...,X,} - MHOXECTBO YIpaBIIEMbIX MapameTpoB; F(X) - neneBas
(yHKIIHL.

YoparmsieMbiMH  TTapamMeTpamMu  3afaur (1) SBIAIOTCSA: KOJHYECTBO
OTOPHBIX CTAHIWK; KOOPIWHATHI WX pa3MEIICHUS Ha OOCITy)KHBAEeMOM
TEPPUTOPUN, TCOMETPUYCCKHA (HAKTOp CHCTEMBI, CBS3BIBAIOIIUI IapaMeTpPhl
TOYHOCTH U TOITOJIOTHIO Pa3MEIICHHS CTaHIIHH.

Tak, HanpuMep, TIPU KCTIOIL30BaHUK PA3HOCTHO-IAJTLHOMEPHOTO METO/a
OTpeIeSICHUs] MECTOTIONIOKEHHUS TTOABMYKHOTO 00BEKTa HEOOXOAUMO 00ECIIeUnTh
MIPUEM CUTHAJIOB TPEX OTIOPHBIX CTAHIIUM, YTO 00CCTICUHUT pa3Mep pabodcii 30HbI

MMO3NIIUOHUPOBAHUA, HaA KOTOpOﬁ BBITTOJIHAKOTCA Tpe60BaHI/ISI II0 TOYHOCTH
sk w
O . > O . TOFI[a BCPOATHOCTL IIpUCMaA 71 CUT'HAJIOB OIIOPHBIX CTAaHIWU, T.C.

BCPOATHOCTH CJIOKHBIX COOBITHH 6YI[CT HUMCTDb BUA.
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rae m - uucino Tpedyembix OC nis obecriedyeHUs MO3UIIMOHUPOBAHUS; 1 —
obmee unciio OC B ceTu (pecypce CeTH); p; -BEpOSTHOCTh MpHEMa CUTHAJIA OT i-i
OTMOPHON CTaHIUU; ¢; =1 —pi — BEPOATHOCTh HE MpHEMa CHUTHAJIA OT i-U
OIIOPHOW CTaHIMH.
OxkoHuatenbHO chopMuUpyeM IeJeBYI0 (YHKIMIO JTOCTYMHOCTH IS

HCTICH B uenom, KkoTopasi MAaKCUMU3ZUPYET BEPOSTHOCTh TOTO, YTO B JIHO0OI



TOYKE 3aJaHHOM TEPPUTOPUM HABUTALMOHHBIE CHUTHaJBI gAaHHOW [IOM

MMpUTOAHbI IJIsA OIIPCACIICHUA MCCTOIIOJIOKCHUA
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rie T=ab — KONWMYECTBO TOYEK CKAHUPOBAHUS HA 3aJaHHOUW TEPPUTOPHUU
oOcy>KuBaHus; (X,y) — KOOPAUHATHI MECTOTIONOKEHUS CTAHIIUH.

Takum oOpa3zoMm, ¢dopmann3oBaHHas UHTepHpeTanus (HU3NIECKO
IIOCTAHOBKU 3aJauM cienyomas. TpeOyeTcss HalTH Takoe MEeCTOINOJIOKEHHUE
OMOPHBIX CTaHIUH, KOTOpOe MaKcuMH3upyer noctynHocts I[IOM  mnpu
BBITIOJTHEHUU OCTAJIBHBIX TPEOOBAHUMN U OTPAaHUUYECHHUH HA pecypc.

W3 Teopum yknmagok W MOKpbITUM [l] u3BecTHO, 4yTO HamOOJbIIAs
IJIOTHOCTh YKJIAJKU KPYTOB JocTUraercs, eciu TpeyroibHuk ABC (pucyHok 1)
COCIMHAIOMIMM IEHTPHI 3-X COCEIHUX KPYroB — PaBHOCTOPOHHMM. [IMOTHOCTH
yKAaaKu (W Ko PUITMEHT MOKPBITHS) IPU 3TOM MaKCHUMaJIbHAs.

[MapameTrpsl  pasmemienust U =(x,y,,X,V,,..,X,y,)  ONPEACISIOTCS B

pe3yJibTaTe pelIeHus 3aaun
x, =x,+2r(i-1)+0,51k (5)
¥, =3, +1c0s30°(j -1)
rae K — mokaszarenb 4eTHOCTH pana; K=1 — ansa dernoro psga; K=0 — g
HEUYETHOTO psja.
[IpuHUUI pPaBHOYAAJICHHOCTH COCEIHUX IIEHTPOB 30H OOCITY>KHWBaHUS
UCIIONB3YeTCsl JIJIE TOCTPOCHHUS COTOBBIX CHUCTEM paauoTeae(OHHON CBSI3H
[2, 3]. Ilpu aTOM oOecrieunBaeTcCs MaKCUMaIbHBIN KO3 GUIHUEHT MOKPHITHS TIPU

MHUHUMYMC 30H O6CJIY)KI/IB3HI/ISI.
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Pucynoxk 1 - Bapuant reomerpudeckoit ctpykTypsl pazmenienus OC

B paGotax [6, 7] Obuia pa3zpaboTaHa METOJAWKa pacueTra pabouux 30H
MO3UIIMOHUPOBAHMS, a TAKXKE PACCMOTPEHBI U MPOAHATIM3UPOBAHBI PA3IUYHBIC
BapUAHTBl PACIOJOXKEHHUS OIMOPHBIX cTaHIMW. OnTuManbHas CTPYKTypa
NCIICH otnnyaercsa ot cranpaptHod cTpykTypbl CCIIO. Ilpu HensMeHHOCTH
DHEPreTUYECKUX IMapaMeTPOB M BBICOTHI TMOJbEMa AHTEHH paJuyC 30HBI
o0CITy>)kKUBaHMsI OTMOPHBIX CTaHUMK yMeHbUTcS a0 0,6R, a MakcuMalbHas
pabouast 30Ha obecreunBaercs mpu yrime © (yrom mexnay 6asamu) ot 90 1o
120. Ha pucyHkax 2a,0,B,T,J,€ TPEACTaBICHb pabo4yue  30HBI
MO3UIIMOHUPOBAHUS TIPU Pa3IMYHBIX BapuaHTax pasmenienus OC, ux Iiomaam
(pucyHok 2 e).

N3 pucynka 2 e BHAHO, YTO ONTHUMAJbHBIM BapUAHTOM pa3MEIICHUS
OTMOPHBIX CTaHIMK OyAeT ciydail, Korja HuX IEHTPhl 00pa3yloT MpsSMOin
paBHOOEpEeHHBIN TpeyronbHuK. [lpu moGapieHun 4-0if OMOPHOW CTAHIIUU HX
HEHTpbl 00pa3yloT KBajpaT, NMpPU TAaKOM BapUaHTE pa3MELIEHUs OMOPHBIX
CTaHIMIl oOecrnedynBaeTCsl MaKCUMalbHasi IUIOMaAb paboued 30HBI H
ONTUMAaJIbHBIA TPUEM CUTHAJIOB OT OMOPHBIX CTaHIUW (MuHHUMYM 3-X) B P3

(pucynok 3). W, coOOTBETCTBEHHO, ONTUMAajbHAasi CTPYKTypa pa3MeLIeHUs



OMOPHBIX cTaHIUM (pucyHKa 1) mpeoOpa3yeTcsi B CTPYKTYpY, IPEICTABICHHYIO

Ha pUCYHKe 4.

300 g g 300 g g g 300

200 b 200 b 200

100

300

200

100

Pucynok 3 - OntumanesHoe pazmenienne  Pucynok 4 - Bapuant reoMmerpuueckoi
oC ctpyktypsl pasmemienuss OC CCIIO ¢
YCIYTroi NO3MLIMOHUPOBAHUS

Torna BeIpaskeHHEe pacuera mapameTpoB pasmerieHus (5) mpeodpazyercs B

BBIPAKCHUC

X, =x+2r(-1) ©6)
Y, =y +2n(i=1)



KOTOpOE MO3BOJISIET ONTUMAIBHO pa3MmecTuTh OazoBble cTanimu MCIICH s

obOecrieueHus Tpe6yeM0i’I AOCTYIIHOCTH CHCTCMbI TIPH MHUHHUMAJIBHOM 34aTpPaTc

pecypca.

Takum o00pa3oMm, NPEUIOKEHHBIA TMOAXOJ TO3BOJISIET CHHTE3UPOBAThH
ONTUMAJIBHYI0 MO  BbIOpaHHOMY  kputeputo  Tomosoruto  WMCIICH.
CuntesupoBannas Tonojorust WMCIICH Oyner oTiauyathCsi OT CTaHIAPTHOM
torosjioruu CCIIO u moTpelyeT yBeauueHus 4yuciia 0a30BbIX CTAHIUNA MTPUMEPHO

Ha 40%.
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