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OBLUASA XAPAKTEPUCTHKA PABOTBI

AKTyanbHocTh Tembl. OGbem 3anay, KoTOpble HEOOXONHMO pewarsh
GecnuOTHbLIMH JeTaTeNbHbIMK annapartaMi (BJIA) B COBpEMEHHBIX YCNOBHMAX,
T, NO3TOMY TP no GLICTPONEHCTBHIO, HANEKHOCTH,
TOYHOCTH H Ap., MpeabABIAEMble K CHcTeMaM BJIA, HEyKIOHHO yBelHYHBAOTCA.
Obecneyenne TpeGyeMbIX XapakTepHCTHK cHcTeM BJIA MOXeT ocyulecTBATbCA
ZIByMsl CMOCOGAaMH: KOHCTPYKTOPCKHM W aNnropuTMHueckKuM. KOHCTpyKTOpCKHit
cnoco6 npennonaraeT HanMuMe HOBOM TEXHONOTMYECKOH Ga3bl, JUIHTENLHOTO
BPEMEHH M CYLIECTBEHHbIX (HHAHCOBBIX 3aTpaT. ANrOPHTMHYECKHH Cnocob
T103BOIAET IOCTHYb TPEGYEMOT0 pe3y/ibTaTa 3a KOPOTKOE BPEMA C MHHHMAJTbHBIMH
(HMHAHCOBLIMK 3aTpaTaMH.

y p 3ajaq y BJIA Bo MHoroM onpenensercs
YPOBHEM  Da3BMTHA  M3MEPUTEBHOM  TEXHWKH.  DKCILTyaTalMOHHbIE
XapakTepucTHkH BJIA B 6 i crenesu onp A P BOM
GoproBoro  06OpynoBaHHA, B  YAaCTHOCTH, KayeCTBOM uud)opuauuoﬂuo—
M3MEPHTENBHBIX CHTHANOB, ns
MH(‘)OPMB.L[MOHHO M3MEPHTENIbHBIX CHTHANOB O MCCTOHOIIO)I(EHMM. OpPHEHTALIHH,
CKOPOCTH M IDYTHX NapaMeTpax ABHXEHHs ABJIAIOTCA PadIMiHbie HIMEPHTENbHbIE
CHCTeMbI U HaBHrauMoHHsle kommekchl (HK).

H3MepuTenbHble  CHTHalbl  3THX  CHCTEM  MMEIT  MOrpELIHOCTH,
o6ycoBeHHbIe KOHCTPYKTHBHbIMU TAMHK H
¢ p BJIA. TI TOYHOCTH W3MEpHTENbHOMH HHGbOPMaLKK
npeanonaraet HUccneaoBaHue NPpHYHH BO3HMKHOBEHHMA norpemuomﬁ H
NOC/E/yIOLYIO HX KOMIMEHCALMIO ANFOPHTMUYECKHM MyTeM.

BJIA  QyHKUHOHHPYIOT B CNOXHBIX YCNOBHAX OKpYXalOWleH Cpelbl,
NAacCHBHBIX H aKTHBHBIX MOMEX W aKTHBHOTO npotusoaeicTaus. [Toatomy ux CY
JIOJDKHA Thb TOYHOCTH BJIA, addekTuBHoe
MaHEBPHPOBAHHE W JIp.

B

Y BJIA o CHHTE3a Tep 0
C yueToMm # CTaTHCTHYECKOH MHQOpPMALMH, C Y4eTOM
¢ MHOTOKPHTEp 3anad, ¢ ynp obbekTaMu ¢

TIepeHaCTPaHBaEMO# B MONIETE LENBIO.

CyulecTBeHHbI  nporpecc B 00NaCTH  MOCTPOEHHA  TEPMHMHANILHBIX
PEryisaToOpoB CBA3aH C pe3yibTaTaMd pa3paGOTKM ANanTHBHBIX aIrOPHTMOB
YNpaBeHHs, KOTOpbe OT/IMMAIOTCA BBICOKOW TOYHOCTBIO H  MO3BOAIT
3)EeKTHBHO pelaTh NOCTaBNEHHbIE 3a/a4H.

ApanTuBHbIi# nomxoa mnp 'a€T OMEpaTHBHOE Y B rnonere
anpuOpHOH  MHQOpMaLkK,  KOTopas eTcs  npH
TEPMHHATLHOTO YTIPaBIEHHS.

Anroputmbl ynpasneuus peanusyiorcs B CY BJIA, koTopble uMeroT
pasHooGpasHbie cTpykTyphi. B coBpemennbix CY BJIA 06bluHO HCMOMb3yOTCA
CaMOONITHMH3HPYIOIIMECA PErY/ATOPb U PEryNATOPsI C ITAIOHHOH Moensio, B
nepcnekTuBHbX CY BJIA  NpPUMEHAIOTCA MHTENNEKTyaNlbHble  CTPYKTYpbI:
unTenexTyanusuposartbie CY, CY ¢ HHTE/UIEKTYalbHbIMH KOMIOHEHTaMH W
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TIONIHOCTHIO  MHTEUIEKTyallbHbie CHCTeMbl. OIHaKO MOCIENHHE CNOXKHBI B
peanuauMH M Ha p JTane b MX P B
nepcriektuBHbiXx  BJIA  orpanuuena.  PeanusyeMoil  MHTe/LIEKTyanbHOR
koMmoHeHTol CY SBIAETCA aKUENTop NeHCTBUA, B kayecTBe 6a30BOro /eMeHTa
KOTOpOrO HCMONb3yeTCsl aIrOPUTM MOCTPOEHHS MPOTHO3MPYIOWMX Mozese.
TocTpoeHue MPOTHOUPYIOWMX MOZJENEH OCYLIECTBASETCA W IUIA MOBBILIEHHS
TOYHOCTH M3MepuTensHol MHpopmaunn B HK BJIA. Takum o6pasom, 3anaua

npor P X Monenei BAKHOM W aKTYanbHOM.
Conpeueunme # nepcnekTusHble BJIA pewaioT uesblii Komnsekc 3anad, B
YacTHOCTH OMp (anpuop u B Mp noneTa) J0CTHXHMOMR

TOYHOCTH BBINO/HEHHS TMOCTaBNEHHOH 3amayd. J[lna BO3BpalaAlOWMXCA B

atMochepy BJIA  onHOpasoBoro [1eiCTBMA aKTyanbHOW ABJSETCA  3ajaya

TOYHOCTH 0 Ipy3a B paiiOH MpH3eMIIEHHA, Kak

nepen myckoM, Tak W B nonete. Jina atMocdepHeix BJIA aktyambHa 3adaua
OLIEHHBAHHA TOYHOCTH MOPAKEHHS LIETH H3 PA3THUHBIX TOUEK NPOCTPAHCTBA.

Uenbio paGoTbi sBseTCs pa3paGOTKa M HCCIEAOBAaHWE AITOPHTMOB

M0CTPOEHHS MPOTrHO3MP) Mozened 1 OLIEHKH
TOYHOCTH M3MEPHUTENBHBIX M CHCTEM yrip BJIA.
3apauu, pemaemble B AuccepTauuu. [Ins [IOCTHXKEHHS MOCTaBJEHHOH
uenu B p pelaioTes Ly 3aja4u:
K ) p x BJIA, Hx
CTPYKTYpbl CHCTEM YIIp M aNnropuT™bI

2. UccnenoaHbl H3MEPUTENbHbIE CHCTEMbI M KOMIUIEKChI COBPEMEHHbIX
BJIA;

3. HCC"CZ‘OBEHH METObI TMOBBILIECHHUA TOYHOCTH M3MEpHUTEIbHBIX
KomruiekcoB  BJIA  pasiuuHoi  KoHUrypauuu, (YHKUMOHHpYIOUIHE B
Pa3HOOOPa3HbIX YCIOBHAX;

4. Pa3p. IrOPUTMBI P npor py

5. M OLEHKH P K
XapaKTEepUCTHKAM MHTe/IeKTyanu3nposakHoi CY u umepmenbuoro KoMneKca
BJIA nna ciyyas ee BBIMMCIEHHA B MpoLECCe MOJETa HAa OCHOBE TEKYLIMX
M3MEPEHHii H IPOTHO3MPYIOWHX MOZENeH.

Ha jamuty BBIHOCATCS:

L. K i meTon
CENEKUHIO HIMEPHUTENBHOH un¢opMauuu

2. KoMnakTHplii airopuT™M CaMOOpraHM3allMH, B aHCaMOilb KpuUTEpHeB
CeNeKUMH KOTOPOrO BIUIIOYEHbl KDMTEPHM TNPOCTOTbI MOAENH W KpHTEpHit
BbIJIEJIEHHs TPEHIIOB Pa3/IMYHOTO YPOBHS NOAPOGHOCTH.

3. TeHeTnyeckuit anropuT™ C YNpPOLIEHHOH MpPOLENYPOH MOCTPOEHHS
MoAaenu.

4. Crioco6 anpHOpHO# OLIEHKH TOYHOCTH W3MEPHTENbHBIX cHcTeM BJIA u
onpeneneHus KOHPHIypauuu HaBur J 0
3a/1aHHYIO TOYHOCTD.

5. Cnoco6 OUEHKH TOYHOCTH MOPaXKEHHs LENH C MOMOWBI0 aHamH3a
npor#o3a ownbok HHC u TOYHOCTH uenu B

QIO IBYXITAMHY IO
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nsuxenns  BJIA c nonera B
uHTeexTyanusuposanHoi CY BJIA Ha ocHoBe aHanu3a norpemnocreu HHC.

Hayunas p H y
p 3K B aHaH3e CyUIECTBYIOMINX
CY BJIA, BbiGope Hauéonee nepcnekTHHo# CcTpykTyphl CY BJIA, ananuse
ownbok n3meputensHbix cucreM, HK BJIA u paspaGoTke kackanHoro meroza
KOMILIEKCHPOBaHHs H3MEPHTENBHBIX CHCTeM nepcrnexTHeHoro BJIA.

Tepebii 37an -aeT onp CTPYKTYpbI
KOMILTIEKCa Ha OCHOBE aHa/IH3a rpeHzxon wozeneii NOrpelHOCTeH HAaBHIALIHOHHBIX
CHCTEM, a BTOPOH 3Tan — MpPELH3HOHHOE OMpeMeNeHHe CTPYKTYpbl KOMILUIeKCa Ha
OCHOBE aHANM3a HENMHEHHBIX MoeneH OWHMGOK HaBUraLMOHHBIX CHCTEM, B
pe3yJIbTaTe KOTOPOro NOATBEPXKIAETCA BbIOPaHHAA CTPYKTYPa WIIH CHHTE3HpYeTCA
HoBas cTpykTypa HK.

KomnakTHele npor p; MOZENH MOJTY4EHBI C anroputMa
CaMOOpraHW3allMM, B aHCaMb/ib CeNeKUWH KOTOPOro BKIIOYEHbI KPHTEPHH
NpOCTOTbI MOAEJH, MO3BONAKLIHE Bb[s“pa'ﬂ’ Bonee KoMNakTHble MOeNH NpH

6nM3KHX X KpHUTEpHEB a Taike KpHTepHit
TPEHIIOB, MO # BbLIENATH TPEHMIbl PAlIMYHOTO YPOBHA
nopoGHOCTH.
TpencrasneH reHETHYeCKMii aNrOPHTM C  YMpPOWIEHHOH npoueaypoi
MOCTPOEHHA ~ MOZENH, npeny T i orp: 0

Gasuca reHoB, a Takke Mefi03a, KOTOPbIH 3aK/IIOYaeTCA B COKPALICHWH YMCna
XPOMOCOM MpH [IENICHHH.

Pa3spa6otan cnoco6 anpropHO# OUEHKH TOYHOCTH W3MEPHTENBHBIX CHCTEM
BJIA, Ha OCHOBE KOTOPOro OCYLIECTBAAETCS TOYHOCTH
uenW, a Takxke pelweHa obpaTHas 3amava onpejeneHus kongurypaunu HK,
oﬁecnequealol.uero 3a1aHHY10 TOYHOCTb.

PaspaGotan cnoco6 AMHAMMYECKOH OLUEHKH TOYHOCTH MOPAKEHHA LENH.
Ip 6Bl OLEHKH Ha aHanM3e nporHosa owu6ok
H3MEPHTENBHBIX CHCTEM.

TpaKTHYecKas UEHHOCTH Pe3y/bTaTOB AMCCEPTALMOHHON PaGOThl COCTONT
B paspaGoTke ) KOMMaKTHbIX  GbiCTpoaeHcTBy oM
ITOPHTMOB ~ MOCTPOEHHA  MPOTHO3MPYIOUIMX — MAaTEMaTHYECKMX — Mojesneit
norp i HaBM CHCTEM, KOTOPbIE HCIOb3YIOTCA
1ns onpenenenns crpyktypsl HK, B nHTennektyanusuposantbix CY BJIA u ana

0 M o TOYHOCTH BbiMonHenus BJIA
MOCTABJEHHbIX 3a4a¥. AMNpHODHad M [WHAMMYECKas OUEHKH TOYHOCTH
BBINONHEHHs 3ana4 BJIA BbIGpaTH crpyktypy HK n
NPHHATH pellieHne 06 HIMEeHeHHH cleHapus noneta BJIA.

Pasp: ITOPUTM CamMoOpr W FeHETHYECKHH anropuT™M
TI03BOMISOT CYWECTBERHO YNPOCTHTL MX PEAHIALMIO B CMIEUBbIMHCTHTENE cy
BJIA 3a cuér 4TO IKOHOMHTH
BBIMHCIIHTENbHBIE PECYPChI M MOBBICHTb GBICTPONEHCTBHE CHCTEMBI.




Matepuaibl QUCCEpTAaUMH HCMONB30BaHbl B pabotax OIVIT «HITLIAII
nMenu akanemuka H.A.TlwmornHa» u B yueGHoM npouecce ¢dakynstera Y
MI'TY um. H.D baymana.

Hoctosep b y B P p ITOB W
obecrneunBaeTcs NOCTATOMHOH aleKBATHOCTBIO MOJYHYEHHBIX MPOrHO3MPYIOLIUX
Mojesiell M M3BECTHbIX MaTeMaTH4eckuX Mopnenei norpewrocreii HWHC,
KOPPEKTHOCTbIO MaTEMaTHYECKHX BBIBOIOB NPH Pa3paboTKe airOpHTMOB, a Takxke
COIIaCOBAHHOCTBIO  MOMYYEHHBIX PE3y/bTATOB C  M3BECTHBIMH  JaHHBIMH,
ony6MKOBaHHBIMH B OTKPBITOH NeyaTH.

JIna uccnenoBaHui NPUMEHSATMCH METOABI TEOPHU YMPABIEHHA H TEOPHH
CIy4aifHbIX MPOLECCOB, FeHETHYECKHE MOAXOIbl H METOMbl CAMOOPraHH3auMH, a
TaK)Ke BbIYHC/IMTE/IbHBIE METObI H MATEMATH4€CKOE MOIEIHPOBaHHE.

Anpobauusi  pa6oTbi. Peaynb'ram ZHCCEPTAUMH  [IOKIAbIBATIMCh  HA
Memuyuaponuux KOH(epeHLHsX: -ie'rnepmn MEXyHapOAHOM KOH(EpeHUUH

HKa, p TPOHHKA, T ¢opmaruka» (Pssanb, 2003),XXIX,
XXXI[ aKazleMu-iecKux 4TeHHWsX N0 KocMoHasThke (Mocksa, 2005, 2009),
MexayHap paKTHYECKOH KOH(ep IMEKTPOHHbIE CPEACTBA U
CHCTEMBI ynpaBneHm. (Tomck, 2005), 8- MexmyHapoaHOH koHbepeHUMH
«ABuauMs M KocMoHaBTHka», MAM (Mocksa, 2009), Texuuueckue H
NpOrpaMMHbIe CPEACTBA yNpaBJIeHusA, KOHTPONA K u3mepenus YKHU» MITY PAH,

2008,2010, Hay pax ka. KuGepnernkn MHUOM u kadp. Cucrem
aBromatuyeckoro ynpasnesus MITY um. H.D. Baymaua

Iys6. Mo Teme 24 pabotel, B TOM
yucne 4 CTaThH B HAYYHBIX H3IaHHAX, onnxumx B IMepeyens BAK.

CrpykTypa u o6bem paborsi. JI p COCTOMT M3 NATH

rNaB, 3aKTI0YEHUs, CIIHCKA JIMTEpaTypbl U NMpunokenus. Pabora conepxut 144
CTPaHHIIbi MALIMHOMUCHOTO TeKCTa
B nepBoit rnaBe nMCCEpTaUMM MpPENCTABNEHbl payTUyHbie CnOCco6bl
JIA u np nonynsapusix BJIA ¢
HEKOTOPbIMH HX XapaKTepHCTHKaMH. B pamkax npuBeneHHoOW Kiaccumkaumuu
BbileieHbl THnbl  BJIA, KOTOpble ABNAKTCA MPEAMETOM  HCCIENOBAHUA.
PaccMOTpeHbI BOMPOCHI aHanM3a B
armoctepy BJIA onuopasosoro neficteua (Gannuctuyeckue paketsl (BP)), a
Takke atMochepHbIX BJIA MHOropasooro nefcTsus.

Wccnenosanbl  anroput™bl - ynpasieHus —coBpeMeHHbix BP u CY
nepcnekTHBHbiMM  BP. Bbimenen HauGonee nepcrnektusHeii THn CY -
uHTenekTyanusuposartie CY unn CY ¢ WHTE/NIEKTYalbHBIMU KOMIOHEHTAMH,
KOTOpble Tb JUIA Y nepcnekTHBHbIMU BP 1
aTtMocepHbIMH E)'IA

Bropas riaBa nocesilieHa HCCENOBAHHIO H3MEPHTENbHBIX CHCTeM BJIA n
HK. Mposenen awanus ownbok Hasurauuonubix cucrem: MHC, TJIOHACC,
JIMCC u HK ¢ pasnuuHoii kondurypauueir. Paccmorpensi cenektustbiit HK u HK
C M3MEHsIoLLIEHCA KOHGUrypaLHed.




K 6a30Boii HaBHT B pexume

(0 pPOMY Tf BOBAJI PEXHM KOPP oT u3MepHTenet) Takxke
Lienecoobpa3Ho MpOBOAMTH Tpu uc CHrHaoB
OT BHEUIHHX H3MepHTeNedl KOPPEKUMA MPOBOAUTCA C MOMOWBIO JIMHEHHOro
TpPEH.a, a 3aTeM, NpH P # npor p; 1 Mozienu, yxe
C MOMOLUBIO 3TOH BbICOKOTOYHOH MOJIENH.

CTpyKTypHas cXeMa W3MEPHTEILHOro pefycmarp 0

(yHKLHOHMPOBaHHe 6a30BOH CHCTEMbI B PEXHME KOPPEKUHH H B aBTOHOMHOM
pexuMe, NPeNCTaBNeHa Ha pHc. 1.
6 +x 6+,

Puc. 1. Mi3sMepuTenbHbii KOMIIEKC, hyHKUHOHHPYIOUIHH B peXHMe
KOPPEKLMHU U B aBTOHOMHOM PEXHME.

3pech: 6,— MCTHHHAjd HaBUraUMOHHAs WHQOPMALMA; x, — MOrPELIHOCTH
HHC; £, - ouenku norpewHocteii UHC; %, — ownbka OUEHHBAHUS; X, — MPOTHO3
norpewHocteit UHC; X, — owmbka nporHosa; AQ — alropuT™ OUEHHBAHHA; KOM
— 6ok u hopmup U3MepeHHit =, .

B Tperbei raase np aHanu3 MeTo108
NOCTPOEHHA MPOTHOMPYIOWMX Mozenei. MeTon NHHEHHBIX TPEHIOB, MeTon
dypbe, HeHpOHHBIE CETH, METONL CaMOOpraHM3aLWW, B 4acTHocTH MIYA,
reHeTHueckue anroputMbl. ClenaH BLIGOP THMa  aNrOPMTMOB, KOTOpbIE
uenecoo6pasto ucnonssosate B HK u CY BJIA: nuHeiinble TPeHIbl, anroput™
CaMOOpraHu3aLu1 U reHeTHYecKHit ANTOPHTM.

B auncambinb KPHUTEPHEB CEIEKLIMK ANIropuTMa CaMOOpraHM3auuH BKUTIOYEH
KpUTEpHit Bbl TPEHAOB, i BbLAENATb TPEHObl PaA3IU4HOrO
YPOBHS NOAPOGHOCTH.

HenocTaTkoM anropuTMOB CaMOOPraHM3aLMH M F€HETHYECKHX aIFOPUTMOB,
KOTOPBIi OrpaHM4MBan UX MPUMEHEHHE HA NPAKTHKe, ABNAETCA CYUIECTBEHHbIE

Tp ITENbHBIX PECYP npu peanusauuu Ha Goptry BJIA.
H BJIA nopor no3TomMy JOCTaTO4HO
menamu. U TENbHBIE  PECypebl



MO3BONIAIOT ~ Peau3oBaTh KOMMAKTHbIE ~QIFOPHTMBI  CAMOOPTaHW3aUMHM M
FeHEeTHYECKHE alrOPHTMbI.

YnpouwieHse airopuTMa CaMOOPraHW3aUMH MOXeT ObiTb npoBeseHo ¢

p KOJIH4eCTBa b ¢ i, yxec otbopa u

nyTeM BKJ B KpHTepHeB KaKoro-nubo KpuTepus
MIPOCTOTbI MOZIEITH.

TIpu MCNONB30BaHHH METOAA CAMOOPraHM3alHK MPOTHO3HPYIOLIAs MOJeb
HMeeT BUIL:

#0)=3au. (/. )

rie N — uncno GasucHbiX QYHKLHMIA B MONENH; i, — GasucHbie QyHKUMH M3
napameTpu3oBanHoro MHoxectsa F. F, = {au(fx) | i=1, L}, ¢ coorsetcTBytomum
Habopom GasucHeix ¢yHkuni. Kaxmod GasucHoH ¢yukumu craBuTCA B
COOTBETCTBHME JIByXMEPHBIH BeKTOp napametpos (a, f)', rae a — ammintyna, f —
4acToTa.

B kayectse Moxenu onm ] " p mozenb ¢
MEHBLUMM YHC/IOM aprYMEHTOB MpH Gosiee NPOCTOH OMOPHOM dyHKUHH.
v
d(x,a)=Y au(x), )
o

rae N — konuuecTBo 6a3sucHbIX GYHKLHI, a, #0;
Kpurepuit npoctoTsl MonenH:
v

w(¢)=Y.8(a,) , > min ,
o

rae t - GyHKUMA KpUTEpHs,
6(”:{ I,a,>£'
0,a,<¢

€ - GeCKOHEUHO Manias (BLIOHPAETCA U3 PAKTHYECKHX COOBPaXEeHHUit).

KpuTepuit  MpOCTOTHI  MOAENM MO3BONAET  CYWIECTBEHHO YMPOCTHTH
Peaiu3aLmio ANropuTMa CaMOOpraHH3aUMK B CrieusbIMkcnuTeNe Ha Gopty BJIA.

JinA cokpalieHHs BBIYHCIMTENBHBIX 3aTpaT M MONYYEHHA KOMMAKTHBIX
Mozieneli B airOpPUTME CaMOOPraHW3alMK B aHCaMbilb KPHTEPHEB CeNeKLMH
BKJIIOYEH OPHTHHAIbHBI KPHUTEPHil NPOCTOTHI MOMENH, NPEACTABAIOUIMI COBOR
npeanoyTtenue Gonee KOMMAKTHOH MONENH NMpW GNM3KMX 3HAYEHHMSX aHcaMOMA
KPUTEPHEB CENEKLUH.

CoKpallleHHe  BLIMMCTMTENbHBIX  3aTpaT  NpH  peaiu3auMd B
cneusbiuucnutene BJIA reHeTHYECKOro aIrOpHTMa MPEaNOKEHO OCYLIECTBUTD C

OpraHu3auMu Npoueaypbl Kp "0Bepa, py # Meio03. Meio3
- 370 cnoco6 4ucna xp npu nenexuu. U Meito3a
ocobeii ¢ 4ucna xp Takoii

P P P
NOIXO0A NO3BONISET CAENaTh NpPOLEaypY MOCTPOEHHs MOzieneH Gonee KOMNaKTHON
10 CPABHEHHIO C KJIACCHYECKHM FEHETHUECKHUM alIrOPHTMOM.

Pa3paGoTaH reHeTHYECKHii anrOpUT™M IS MOCTPOEHMs Mozenu ouMbok
UHC. B reHeTH4eckOM anropuT™e AN yNpOLIEHHA MpoLeaypbl NOCTPOEHHS



MOJIE/TH HCTIONIb30BaH OrPaHUUeHHBIA 6a3HC reHoB M CMoco6 cOoKpalleHHs YHCIa
XPOMOCOM MPH J€/IEHHH, aHATIOTHYHBIA NpoLieaype MeHo3a.

YerpepTas riasa pasp: i ou
IHHAMHYECKOH OLEHOK TOYHOCTH HM3MepHTENbHBIX cHcteM BJIA. Ha ocHose
TPeNIOkKEHHBIX CMOCOGOB OCY LUECTRAETCA:

- BBIMMCIIEHHE aNPHOPHOT (0 NMycKa) TOYHOCTH MOPAKEHHS LENH;

- onpenenenue anpuopHoli kou¢urypauun HK, obecneunsatomero
3a/1aHHYI0 TOYHOCTB;

- TOYHOCTH uenM B Mojete C MOCHENyIOUIHM
NPUHATHEM PELIEHHS O LiefleyKa3aHHH;

- u3mMeHenue koudurypaunn HK B nonere.

TOYHOCTb BbIMONHEHHA KOHUEBbIX ycnonuﬁ Ha yuyacTkax BbiBeneHus BJIA
Ha opbuTy H mp BJIA B pn B
MHCTPYMEHTalIbHbIMH  morpemHocTaMu  MCY ucnonbayemmu MeTonamMH
ynpasneHnus aswkennem BJIA.

obuwem cnyuae 3anaua BJIA ¢ Tp i
TOYHOCTbIO Ha Pa3/MYHBIX Y4YacTKax MOJIETa MOXET peLIaTbCs PadIHYHBIMH MO
CTpYKType, NpUGOPHOMY COCTaBy H MeTozaM p 3anay
ynpasnenus UCY. 1pu 3T0M Ha Bcex yuyactkax nonera BJIA ¢ momenTa ctapra u
J10 MOMEHTa MpH; ero B iPle 6a3oBoro u3mepurens
napameTpoB BHxkeHns BJIA ucnons3yercs, kak npasuno, KKII, Bkmovatoumi B
CBO# COCTaB IMGO rUPOCTAGUNU3UPOBAHHYIO MIATHOPMY C YCTAHOBEHHBIMH Ha
Heil akcenepomerpamu, 160 BUHC. [lns ouexku pauMoHanbHeix TpeGoBaHHii k
TOHHOCTHbIM XaPaKTEPHCTHKAM HUCY 0603HauuM BEKTOp HMHCTPYMEHTAIbHBIX
norp paccma o KKIT, 0 B UCY, uepe3

& =88 )
Ha yuactkax WK TIp BlA B i PIT
usmepurenei CHCTEM HaBHT

C U3MEPHTENAMH HHED i #) HaBHT

HHCTpyMeHTanbHble OWHOKH W3MepHTENeH BHEUIHHX HABHIALMOHHBIX
cucrem  GyayT p ThCA  KOHCTpY M TeXHONOrHYECKHMH
MOrPELHOCTAMH, nonyLueHHblMu COOTBETCTBEHHO TMPH MPOEKTHPOBAHWH M
u3r puGop norpewHocTH  0GycnoBneHsl, B
OCHOBHOM, HECOBEPIICHCTBOM AIFOPUTMOB CheMa M 0GpaGOTKH W3MEPHTENbHOR
HHbOpPMaLHH.

CyMMapHblii ~ BEKTOp ~ MOTPEWHOCTEH  HABHFaUMOHHOW  CHCTEMBI,
06yCnoBNeH DI OWHOKaMM M3MEpHTENel BHEWHMX HABMMAUMOHHBIX CHCTEM,
HMeeT BUI:

&

¢=Bg, (O]
rae q=(q, Q2. Q1 qk)T - Bektop norpewHocteit CHC,
6 =(6,,6,5+6,)" - BEKTOp OTKIIOHEHHA KOHLEBBIX YCTOBHI,
=(B::B".) - matpuua pasmeprocth | x k.
Bektop norp i UCY ¢ 6oproBbIMH
H3MEPHTENAMH NpE/CTAB/IEH B BUIE




¥=Bgq+AL, 5)
rie ¥ - cnyuaitHbii BeKTOp.
[Mocne noacraxoeky (3) u (4) B (5) nonyunm
¥=X,. ©
3neck  9=(0,,0;0 _,.w_,)’ - Bektop nmorpewHocteir HCY ¢
KOMILIEKCHPOBAHHBIMU GOPTOBBIMHM H3MEPUTENbHBIMU NPHOOPaMH, e nepsble z-
| KOMINOHEHTBI KOTOPOrO MPEACTABNAKT COGOM MOTPEMIHOCTH HHEPLHMATbHBIX
W3MEPUTEIbHBIX CUCTEM W BHEIUHWX HABMMAUMOHHBIX CHCTEM, 3 KOMIIOHEHTA ¢, -
METOLMHECKYIO MOrPeLIHOCTE COBMECTHO# 06paboTKH MX H3MepeHuH, z=k+s+r;

¥ - BEKTOP OTKJIOHEHHS KOHLEBBIX ycnosuu B 3a]1aHHOM 06nacTH (asoBbIX

KoOpAMHAT UeHTpa Macc BJIA u3-3a norp p i HC;
= (B .A) - MaTpULia pa3MEPHOCTH LX =.
Ba:onax P! ik UICY BJIA u
H3MEPUTENILHOMY KOMIUIEKCY paspaboTaHa A.T.H. Hponmpcxm A.B. ¢ yuetom
)’CIIOEMM y Tex! AM, c

HM3rOTOBJIEHHEM 60p‘I‘QBbIX M3MepuTenel napameTpoB IBMkeHHs BJIA

peanusauneit B8 BLIBK anroputmos coBMmecTHOH 06paGOTKM H3MepeHu# npu
pab Ha pa3HbIX pu:

Mony TOYHOCTHBIX XapakTepuctuk UCY,

00« TOYHOCTH yC!lOEMﬁ Ha

OCHOBE  KOMIIEKCHPOBAaHHA ~ W3MepHTeNeH napaMeTpoB mBWkeHHs BJIA.

H3secTHas MeTONMKA OLEHKH TOYHOCTH Bbino/HeHHs BJIA nocraBneHHbIX 3anay 1

p ™D K M3MEPHTE/IbHOMY ~KOMIUIEKCY
NPUMEHSAETCs B YCOBMAX NPEANONETHOH MOATOTOBKH M B MojieTe Npu
mozernei, crar [ZaHHBIX, noNy npu

NPEAIECTBYIOWMX HCTIBITAHHSAX.
Pasp NpOBOANTL
OLEHKY i x k UCY u usmeputenbHomy

komnnekcy BJIA, B npouecce nonem C y4eToM CyGBLEKTHBHBIX OCOGEHHOCTEH
MCNO/Ib3yeMbIX NPUGOPOB M KOHKPETHBIX YC/IOBHUH nofteTa. IS MPOrHO3MpOBaHUA
napaMeTpoB, Ha OCHOBE KOTOPbIX OCYLUECTBIAETCA OLEHKa PauMrOoHATbHBIX
TpeGoBaHui, HCNONb30BaHbI KOMMAKTHbE MONU(HUMPOBAHHbIE ANTOPHTMbI
CaMOOpraHM3aUMK U FeHETHUECKHUHT aNropuT™, pa3paboTaHHbie B I1aBe 3.

TO4YHOCTH TOp uenu B mp BIIA
NPETIOKEHO OCYLIECTBIATE C H nonera B
uHTennekTyanusuposanHoii CY BJIA Ha oCHOBE NEpHOAMYECKOTOo aHanM3a
NpOrHo3a NorpelHocTed HaBUralMoHHbIX cucTeM BJIA.

Mstan rnasa TallbHbIM
TpoBeneHo Momenuposanue rec-roaou MaTeMaTH4eCKOH MOonenu oGk
HHC, ownbox UHC, ic 1o ot k HHC

cucremamu (JUCC, l'IIOHACC)



Tectosas MaremaTHyeckas Mozens norpewHoctedi MHC  mmeer
ClIENlyOWHH BHI:

X = Pxicp + Wy, [©)]
roe

5,,. 1h=gr 0
r
}=—~1T
R
0 0 1-4T
B
0

Wi =
Dy

3nech: g — yckopeHue cBOGONHOro mnameHus; B — cMellenne Hyns

akcenepometpa; R — pammyc 3emnu; T — nepuon auckpetusaumu; P - cpenss

4acToTa CNy4aiiHOro M3MeHeHus apeiida; Wi, — IucKpeTHslii awanor Genoro

rayccosoro wyma; O, ~ oumbku HHC B onpenenenuu ckopoctd, @4 — yrmsi

ol 'CIT ot conp 0 Tpexrp £, — ckopocTb npefida
rcr.

B kavectBe MeTonOB 06paGOTKH HHAOPMAUMM H3MEPHTENBHBIX CHCTEM
HCIONB30BaHbI JIMHENHBIH TpeHn, MIVA, KJIaCCHYECKHH TA,
MOAMGHUMPOBAHHBIE ANTOPHTM CAMOOPraHH3aLMK U FEHETHUECKHIt ATTOPHTM.

(ThI iiHoro Tpenaa, MI'YA u

Monudmuuponauﬂoro aropuT™a camoopraumauuu Ha puc. 2 npencrasnebl
rpadMkM  KpaTKOCPOYHOTO nporHosa norpeiwHocteii MHC, nonyuenbie
pasnuuHbIMM cniocobamu. B Tab. 1 -
OTKJIOHEHHs OWMOKM MPH KPaTKOCPOUHOM H ﬂonrocpo'mom nporHose, a Takke
p 3aTpathl Ha MOy MOJIENH anropuTMaMu.




m/min

» t, min

Puc. 2. CpaBHeHue ouIMG0K KpaTKOCPOYHOTO NPOTHO3a NOTPEWHOCTel
HHC, nosty4eHHBIX ¢ NOMOLLBIO IHHeiiHOro Tperna, MY A u
MOIM(QUUMPOBAHHONO ANIFOPHTMA CaMOOPraHH3aLUMH

Ha rpaduke BBeneHs! crenytouine 0603HaueHU:

1 - norpewnocty MHC, Yy c 0
anropuT™Ma camoopranusauny; 2 — norpewsoctd MHC, nomyuennbie ¢ noMouso
MI'VA; 3 - norpewsoctu HHC, y c 0 TpeHna; 4 —

TeCTOBasA MOJeIb; 5 - monens HM3MEPHTEJIBHOIO CHrHana.
Tabauua 1.

CpaBHeHHe TOHHOCTH KPaTKOCPOYHOTO NpOrHo3a norpeuHocteit MHC,
1y c #iHoro Tpenaa, MI'VA u moandmumposaHHoro
aNropHTMa CaMOOpraHH3aUnH

TouHOCTh A, A, A, A, A, A, Bpemsa
pacuéra

Monenu %) | o) | B) | (%) | (%) | (%) ©)
Monuduu. 8.4 15 12.6 8.9 12.6 12 11
Monens
Jluneitnas 123 205 187 [ 192% | 212 18 1.54
Moaenb
Monens 107 | 127 | 106 |122% | 123 12 1.5
MI'YA




Ta6auua 2.

CpaBHeHHe TOHHOCTH J0/IFOCPOYHOrO NporHo3a norpewxocteit UHC,
MOJTyYEHHBIX C MOMOLLIO JIKHEHHOro Tpeaa, MY A u MoanpHUHPOBaHHOTO
aIrOpHTMa CaMOOPraHH3aLHH

TouHocTh 4, A, 4, A, 4, A, Bpewms
pacuéra
Monenn (%) | (%) | (&) | (%) | (%) | (%) [ON.
Monuduu. 112 10 113 12.5 11 11 12 |
Monens
Jluneitnas 20 22 22 244 | 244 22 1.68
Mogzens
Monens 16 13 14.1 16 16 15 13
MI'YA
V. 200
m/min
100
0
-100
-200
-300
-400 t, min
Puc. 3. Cp owubok nonr

P

"0 nporHo3a norpewtocreit HHC,

Ly

Ha rpaduke BBeneHbl cnenyroumne 0603HaueHUs:
1 — norpewtocty MHC, nonyuexHbie ¢ NOMOWBIO MOAMGUUHMPOBAHHOTO

c

oFAuMIYA

anropuT™a camoopranusauuu; 2 — norpewroctu MHC, nonyuennbie ¢ nomouwso

MI'VA; 3 - norpewsocti HHC,

c

TECTOBas MOAE/b; 5 — MOAENb H3MEPHTENBHOIO CHrHana.

0 Tpenna; 4 -

1



Ta6auua 3.

CpaBHeHHe TOYHOCTH I0NIFOCPOYHOTO NMPOrHo3a norpewHoctei MHC,

ry c TA, ) oFTAuMI'YA
TouHocTh A, A, A, A, A, A, Bpems
pacuéra
(%) (%) (%) (%) (%) (%) (s)
Monenu
Monuduu. 84 15 12.6 8.9 126 12 125
rA
ra 123 205 18.7 19.2 212 18 153
MI'YA 16 13 14.1 16 16 15 13

L

35

o
40 45

50

t, min

Puc. 4. PesynbTatel Monenuposanusa norpewsoctn HHC B onpenenenuu

CKOPOCTH 1 €€ MOJie/lb, OCTPOEHHAsA FeHETHYECKUM AITOPUTMOM



rad/
min

-0.005

0.01

-0.015}-

0.02 L L L y L t, min
0 10 20 30 40 50 60

Puc. 5. PesynbTarsl MonenupoBakus yria otknonenus ['CIT ot nmaockocT
TOPH30HTA M €10 MonieNb, NoNyyeHHas [A

Pe3ynbrathl MaTemaTHyecKoro p p
PpaboToCnocOGHOCTh  pa3paGOTaHHBIX ~ alrOPUTMOB,  KOTOpble  ABASIOTCA

COCTaBISIOHMH ITOPUTMHYECKOrO obecneueHus HK "
uHTe/IekTyanusuposanibix CY BJIA, a Takke NOATBEPAMIH TeOpeTHUYECKHE
no ux Jns onp koudurypauun HK

uenecooSpaJno Ha MEPBOM JTafe HCMONb30BaTh JIMHEAHbIE TPEHIbl, a 3aTeM
MOJ1M¢MUVIPOBZHHHM IrOpUTM CaMOOPraH13aLKK. B METOAHKE OLUEHKH TOYHOCTH
3amad  p b

MonuduunposanHbiit FA.

AHanu3 pe3ysbTaTOB MaTeMaTH4ECKOTO MOJENMPOBAHWA MOKa3al, HTO
paspaboTanHbie AITOPUTMHYECKHE cnocobet no3BONAKOT MOBLICHTH
sdektuBHocts nepcnektBHbiXx CY  BJIA M ofecneunTs  BbinoNHeHWe
NOCTaBNIEHHbIX 3a4a4.

3ak. T P HOBBIX  Pe3y/bTaToB
MCCEPTALMOHHOR paGOTI-I

Pa6ota conepxHuT AKTbl 06 MCNonb3oBaHHM pesynbTatoB paboTel: GIYIT
«HHUUATT um. Akagemuka H.A. ITumorunan; MI'TY um. H.3.baymana.

OcHOBHbIE Pe3yIbTaTbl ¥ BbIBOAbI

1% Beinenen HauGonee NepCneKTUBHbIH TMI cy -
uHTeexkTyanusuposattbie CY uan CY ¢ MHTENIEKTYalbHBIMH KOMTMOHEHTaMH,
KOTOpblE pasHoO T 1S ynp nepcnekTHBHbIMH BP 1




atMocheprbiMu  BJIA. BuiGpanbl crpyktypHbie cxembi CY BJIA, koTopble
no/texaT AanbHefieH paspaGoTke.

2. PaspaGoran KackamHblii MeTon  06paboTku  uHpoOpMauumu B
HaBMrallMOHHOM KOMILIeKce nepcrekTHsHoro BJIA.

3. TpennoxeH KpHTEpHH MNpPOCTOTHI MOMENH, MPENCTABNANWMA COGOH
npeanoytenne Gonee KOMNAKTHOH MOIENM NpU GIM3KMX 3HAYEHMAX aHCaMOMA
KPHTEPHEB CENEKLIUK.

4. B reHeTM4ECKOM aIrOpHTME [UIS YNPOLIEHHs NPOLETypPbl MOCTPOCHHS
MOJIEH MCMONb30BaH OFPaHHYEHHbIH Ga3HC reHoB M NpOuelypa, aHalorHYHas
meio3y — cnocoﬁy COKpaleHUs Yyucna xpoMocom MpH [ENEHUU.

5. N cnoco6 anp OUEHKH TOYHOCTH H3MEPHTEbHEIX
cucrem BJIA ¢ npor p! Ha ocHose
p 0 0 cnocoba OCywECTBIAETCA BbIYHCIEHHE
TOYHOCTH MOpaXeHHs LeNH, a Takke peleHa obpaTHas 3amaya onpeneneHus
KOHQUIrypaun1 Hasur 0 ob 0
TOYHOCT.

6. PaspaGotan cnoco6 OueHKH TOYHOCTH MOPAXEHHA LENH C NMOMOLIBK
aHanuza nporHosa morpemHocred WHC, kotopeiit  onpemenserca ¢
aNrOpuTMa  CaMOOPraHW3aUMH M

FEHETUHECKOro AIrOpHTMa.

it TOYHOCTH uend B mp BJIA
MPEUIOKEHO OCYLIECTBIATL C nonsera B
MHTeUleKTyanu3nposakoi CY BJIA Ha OCHOBE NEPHONUYECKOrO aHanM3a
NpOrHO3a NOrpelHOCTeH HaBUrauHOHHBIX cHcTeM BJTA.

7. Pe3synbTaThl MaTeMaTHYecKOro p PHp
pabor Tb  pasp. IrOpUTMOB,  KOTOpblE  ABASKOTCA
COCTaB/AIOLIMMH  AITOPUTMHYECKOrO HHTEILIEeKT

JIA.
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