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K. B. Tpycoea — marncTpaHT Kadepbl KOMNbIOTEPHOTO NPOEKTUPOBAHMS a9POKOCMUYECKUX M3MEPUTENBHO-
BbIYUCIUTENBbHBIX KOMMEKCOB
A. B. Hebbinoe (o-p TeXH. HayK, Npod.) — Hay4HbI PyKOBOAUTENb

WCCNEAOBAHUE HYACTOTHOI'O METOAA OLIEHKU MAKCUMATNBbHOW OLUUBKU
NMHEMHOU ANHAMUYECKOWN CUCTEMbI

[ns camonéTtos 1 BepTONETOB NOMET Ha NPesenbHO Masion BbICOTE HEMb3s paccMaTpuBaTh Kak OnTu-
ManbHbIA PEXUM ABWKEHMS MO Noka3aTensiM SKOHOMUYHOCTH, CKOPOCTU MW Be30MacHOCTH, O4HAKO OH MOXET
oka3aTbCs HEOOXOAMMBIM NPU pPeLleHnn cneynanbHbix 3agad [1]. K uncny Takux 3agay 0THOCATCS MOWUCKOBO-
cnacaterbHble onepauun 1 aBapuitHble paboTbl Ha MOpe, AeCaHTMPOBaHWE NI0L4EN UMW rPY30B Ha 3adaHHYH0
NNoLLaaKy ManbIx pasMepoB, pbibonpombIcioBas passeaka, obecneyeHne NoLMaHCKUX 1 JOCMOTPOBbIX One-
pauuit, okeaHorpatu4eckue 1 OKeaHoNornyeckne UCCneaoBaHns, aBToMaTU3pOBaHHas reonoropasseka Ha
Lernbge Mopei 1 OKeaHOB, MOPCKON JKONOTMYECKWIA MOHUTOPUHT U Apyrue.

Cuctembl ynpaBneHus [BWXEHWEeM COBPEMEHHbIX CaMOMIETOB M BEPTONETOB BKIHOYAKT LOCTAaTOYHO
COBEPLUEHHbIE W B ONpeAenEéHHON Mepe YHU(ULMpOBaHHbIe 6opToBbIE MpKbopLI, 0becneynsatoLme NoneT B
LUIMPOKOM [Auana3oHe BbICOT. Ecnu annapaT crneumanbHO npegHasHayeH Ans BbIMOSHEHUS TeX WK UHbIX
(PYHKUMA BONN3M MOPCKOM MOBEPXHOCTU, HA HEM NpU HEOBXOAMMOCTW MOryT ObITb YCTAHOBMEHbI LOMOSHU-
TenbHble NPUBOPbI UK NPEAYCMOTPEHbI Apyrie cpeacTBa obecneyeHns ynpaenseMoro ABMKEHUS Ha Manoi
BbICOTE HaJ MOpEM, BKIto4as nocagky Ha sody. OgHako caMOCTOATENBHOMO 3HAYEHUS OHU He UMEIOT U SBNS-
0TCS NULLb JOMOSTHEHWEM K CTaHAAPTHON annapatype, pacluMpaoLLMM e€ (yHKLMOHaNbHbIE BO3MOXHOCTM!.

MakcumarnbHas olmbka BO MHOMX Cryvasx sBnseTcs Hanbonee 06bEKTUBHOM XapaKTEPUCTUKON TOY-
HOCTU ynpaBneHus [2]. B To e Bpems [OBOMbHO ASIUTESbHBIA NEpUos npUMeHeHns B 0biactn auHammye-
CKOM (hUnbTpaLMn UCKIKOYNTESNBHO BUHEPOBCKOTO 1 KariIMaHOBCKOrO METOL0B CTaTUCTUYECKOTO CUHTE3a Mpu
MOMHOM CMEKTparibHO-KOPPENSALMOHHOM ONUCaHUM BO3AENCTBUN NPUBEN K TOMY, YTO MakcuManbHas owubka
Bbina BbITECHEHA CpeaHeKBaApaTUYHON.

[MpUHATME KOHLENUMM CUHTE3a POBACTHBIX AMHAMUYECKUX CUCTEM, OTKa3 OT NPUMEHEHUS HELOCTOBEP-
HbIX CNEKTpanbHbIX MOAENen BO3AEUCTBUIA M WX 3aMEHa YMCMOBbIMW XapaKTepUCTUKaMKU NPOW3BOAHbIX, B
nepByto oYepeab — MakCUMasibHbIMW 3HAYEHUAMM, CO3AA0T XOPOLUME YCMOBUS ANS BO3POXAEHWS UCMOb30-
BaHUSt MaKCUMarbHON OLWKBKW Npu UCCneLoBaHUU CUCTEM YNPaBIEHUS.

PaccmaTtpuBaeTcst aHanu3 MakcumarnbHOM OLMOKM N0 MakCUMarnbHbIM 3Ha4YEHUSIM NPOU3BOLAHBIX BO3-
AENCTBUS, KOrga rapaHTUpyeTCs BbIMOMHEHWE HEPABEHCTB BIUaA
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roe g(')(t) — HaBop MPOM3BOAHbIX 3aAAKWEr0 BO3AEACTBUS; )y — MakcUMarbHble MPOM3BOAHbIE 3adato-
Lero BO3AENCTBMS; | — NOpsSLOK NPOM3BOAHON; t — Tekyllee Bpems; K — nopsgok MiagLliei npomsBogHON
3apatoulero Bosaencteus; N — nopsiaoK CTapLuen Npou3BOAHON 3aAatoLLero BO3AENCTBUSI.
OueHvBaemas gyHamuyeckast owmnbka paccMaTpuBaeTCs kak pesynbTaT NPOXOXOEHWS 3afatoLlero
BO30eNCTBUS Yepe3 unbTp € NepeaaTodHON (PYHKUMENR 3aMKHYTOrO KOHTYpa Mo oLumnbke
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roe p - onepatop flannaca; W (p) — nepegatoyHas (PyHKUMS pa3oMKHYTOrO KOHTYpa; N — NOpsifoK cucTe-
Mbl; I' — NOPSAOK actaTnama CUCTEMBI; &; — KOIMULMEHTbI 3HamMeHaTens; b — koapuLUMeHTbI yucnuTens.

[INs HaXOXOEHNs! OLEHKM MaKCUMAmbHOW AMHAMUYECKO OLIMOKN JOCTATOYHO BbIMNONHEHMS TONBKO Ofl-
HOTO M3 HEPABEHCTB, OrPaHNYMBAIOLLIETO Ty MPOU3BOAHYI0 3aAalOLLETO BO3AENCTBHS, NMOPSAOK KOTOPOIA CoBMa-
[AeT C NnopsakoM acTaTi3Ma paccMaTpuBaeMon CUCTEMbI. [insi cTaTUyeckux cucTeM MOXeT ObiTb 3afaHo
TONbKO MaKciMarbHOe 3HaYeHue 3afatoLlero Bo3LencTBIs. [JononHuTenbHas MHGopMaLms, 3aknoyatoLLas-



CA B COBOKYMHOCTU HECKOJIbKMX BENUYUH g,lv| , A0JIKHa NPUBECTU K YTOYHEHWNIO OLIEHKM MaKCUMarbHOM oLwmnob-

Kn.

MakcumanbHas oLwnbka hakTUYECKM He SBASIETCS CTAaTUCTUYECKON XapakTepUCTUKOM TOYHOCTM CUCTe-
Mbl, TaK KaKk OHa AOCTMraeTcs Npu HEKOTOPOM AEeTEPMUHUPOBAHHOM BO34ENCTBUM, Hanbonee HebnaronpmsT-
HOM B 3TOM CMbICMe, U B OMpefenéHHblii MOMEHT BpeMeHW. MaTtemaTtnyeckoe BblpaxeHue 4518 Makcumarb-

HOWM OLUMOKM BO BpeMeHHON obrnacty
T

€gm = ,[We (D) IHH (Ty —7)dr,
0

rne  We(7) — Becosast (DyHKUMS CUCTEMbI; gy — Haubonee HebnaronpusiTHoe Bo3nencTeue; T, — Anu-

TENbHOCTb peanu3auuy npouecca ynpasneHust; 7 — NepeMeHHast MHTErpupoBaHUs C pa3MePHOCTbLIO Bpeme-
HW. HaxoxaeHue Hambonee HeBNaronpusTHOrO BXOAHOMO BO3AEUCTBUS W OMpedeneHne MakCuManbHOM
OLMBKN — B3aMMOCBSA3aHHbIE 3aa4M, KOTOPbIe LOMKHbI PELLaTbCs COBMECTHO.

AHanua uenecoobpasHOCTH NPUMEHEHNS YACTOTHOTO METOAA AN HAXOXKAEHUS OLIEHKM MaKCUManbHOM
OLIMBKN OMHAMWUYECKOW CUCTEMbI NPU OrpaHNYeH NMPOM3BOAHBIX 3a4atoLLero BO3AEUCTBUSA, a Takke uccne-
[0BaHWe BWUSHUSA NapameTpoB CUCTEMbl W XapaKTEPUCTUK 3afatoLLuX BO3LEACTBWA Ha BESMYWMHY MaKCU-
MafibHOW OLWMOKM Bblv NpoBedEeHbl C MCMOMb30BAHMEM MPOrpaMMbl MaTEMATUYECKOTO MOLENMPOBAHUS
MATLAB. B ka4yecTBe npumepa 1cnosib3oBaHns YaCTOTHOrO METOAA A1 HaXOXAEHUS OLEHKN MakCUMasribHOW
OLUMOKM, paccMaTpMBAETCA CNEAALLMA NO3ULMOHHDIA FIOKALMOHHBIA M3MEPUTENb BbICOTHI C NepeaaToOvHOM
(bYHKLMeEN pa3OMKHYTOTO KOHTYpa
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roe koapduumeHt gobpotHocTn no ckopoct — K; = 12 ¢'; nocTosiHHbIE BPEMEHU NPONOpLMOHANLHO-
nHTerpupytowero nameputens — T, =20 ¢ by = 1 c. 3agatollee BO3[enCcTBIE — rapMOHMYECKoe BO3aeN-
CTBWE C amnnuTydon konebaHui u; u 4actoTon @ . B kayecTBe [ONOMHUTENBHON MH(OPMaLMKN O BO3LEN-
CTBUM paccMaTpuBaKOTCS OrpaHUYEHNs Ha [BE ero npou3BoaHbIX. MakcumarbHoe 3HayeHue NepBom npoms-
BOAHOW BO3AENCTBUS — g,(\i) = 0.3 m/c, makcumanbHOe 3HaveHWe BTOPOW MPOW3BOAHOM BO3OENCTBUA —

9{?)=0.025 mic2

KpaTkuin anroputM nNpUMEHEHWs YaCTOTHOMO MeToda ANs HaXOXAEHUS! OLIEHKN MaKCUMarbHOM OLWnBKM
N3NOXKEH HUXE.
[NepenaToyHas yHKUMS, CBA3bIBAKOLLAs n3obpaxeHne owmnbku 1 K-l npon3BogHON BO3AENCTBUS
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AMNAMTYOHO-4acTOTHas xapakTepuctika (AYX) nepeaatoyHorn GyHKLMM no oLumbke
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[ins Toro 4ToBbl HAaNTK YacToTy Hanbonee HebNaronNPUATHOrO BO3AENCTBUS @4y , HeOBX0AMMO obec-
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roe u — MaclTabupyroLmin KO3 MUUMEHT, YpaBHUBAIOLWMIA YaCTV paBeHCTBA. Takum 06pa3oM, BbINOMHSAET-
cs noctpoenue rpadmkos —201g | Hy (jow) | v 201g (@), v HaxoguTesa abeumcca TOYKM UX nepeceye-

HUS! @ = @y , KOTOPas ByaeT YacToTol Hambonee HebnaronpUsTHOTO BO3AEACTBMS.
MakcumanbHas AnHamuyeckas oLnbka npy rapMOHUYECKOM BO3AENCTBUM
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B xoge uccnegoBaHus NpoBedeHO CPaBHEHWE YaCTOTHOMO W BPEMEHHOTO METOLOB HAXOXAEHWUS Mak-
CUManbHO OLINOKN.

AHanus pe3ynbTaTtoB MOLENMPOBaHNS NO3BONUI CAeNaTh CrefytoLme BbiBOAbI.

1. 3HayeHne MaKkcMManbHOM AMHAMWUYECKON OLLIMBKM, NOSYYEHHOE YacTOTHLIM METOAOM, HE MPEBbILLA-
€T €€ BEPXHIO OLEeHKY. OTHOCUTENBbHOE 3aHIKEHWE OLLEHKM, MONYYEHHON YaCTOTHLIM METOLOM, N0 CpaBHe-
HWIO C BPEMEHHbLIM METOOM cocTaBnseT 27%, YTO He NpeBbILLaeT npeaenbHOro 3HayeHus 48%.

2. [Ins yMEHbLUEHUS BENUYMHBI MAKCUMAnbHON AMHAMUYECKOM OLWIMBKM 1 NOBbILIEHUS ObICTPOAENCTBUSA
CMCTeMbl HEOBXOAMMO YBENWYMBaTHL 3anac YCTOMYMBOCTM CUCTEMbI M BEMUYMHY LOOPOTHOCTM MO CKOPO-
cTn Ky, a Tarkke yMeHbLUIaTh BENUYMHY NOCTOSHHON BPEMEHM MPOMOPLIMOHATbHO-UHTErPUPYIOLLEro yeunuTe-
naT.

3. K npenmyLyecTBam 4acTOTHOrO METOAA MOXHO OTHECTU CPaBHWUTENbHYK NMPOCTOTY peanusauun u
BO3MOXHOCTb UCCIEA0BaHNS WMPOKOTO Kracca 3afatolmx BO3OeNCTBUM (OTCYTCTBUE CTPOTUX OrpaHuYeHun).
K HepgocTaTkam MOXHO OTHECTW NPUBIIMXEHHOCTb YaCTOTHOrO MeToAa.

YacToTHbIE METOAbI MO3BONAKT CPABHUTENBHO MPOCTO NOMYYUTb OLEHKY MaKCUMasbHOW OLUMBKM C OT-
HOCWUTENbHOW NOrPELLHOCTbI0, He npeBblwatoLeit 27% — 48%. B psge WHTerpupoBaHHbIX HaBUraLWMOHHbIX CU-
CTEM MaKCuMarnbHas olmMbKa SBNSeTCs eanHCTBEHHBIM 3G)(PEKTUBHBLIM MOKasaTeneM Kayectsa (yHKLMOHM-
POBaHWS.
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