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ITocTranoBka 3agauu
PaccmarpuBaercs 3ajaua OIICHHUBAHHS TPACKTOPUU OOBEKTA MO JAHHBIM O €€ YIJIOBOM IOJOXCHHU OT
HECKOJIbBKUX UCTOYHUKOB.
[Ipeqmaraercs cybonTuManbHas peKyppeHTHas NpoUenypa, OCHOBaHHAs Ha mporenype Kammana s
JTUCKPETHON CHCTEMBI IIPH CIEAYIONINX JTOMYIICHUIX:
® 33Ja4a OTOXKACCTBIICHUS HMH(QOPMAIIMH OT PAa3HBIX HCTOUYHHKOB PEIICHA;
UCTOYHUKHU I/IH(l)OpMaIJ,l/ll/I HUMCHOT ezu/mylo CI/ICTeMy BpeMeHl/I;
HUMCHTCA OLICHKH ;[chepcnﬁ OIJ_II/I60K 1/13MepeH1/1;1 yFﬂOBOFO TIOJIOXKCHUA 061,e1<Ta JJIA KaXXKJ10TO UICTOYHHUKA,
MaT. O’KUIaHUS OMIMOOK U3MEPEHUS YTIIOBOTO MOJIOKEHHSI 00BEKTa OJIM3KH K HYJIIO;
M3BECTHBI MOJIOKEHUSI ICTOYHUKOB B €IMHOM CUCTEME KOOPAUHAT;
WU3MEPEHUs YTIIOBOTO MOJIOKEHHS 00BEKTa MIPOU3BOIATCS B SIMHOM CUCTEME KOOPIUHAT.

Onpenenenus

MecTHasi 3eMHasi cucTeMa KOOPAWHAT

MectHaas 3emHas cuctema koopauHat (M3CK) - 3To psiMoyToIIbHas cHCTeMa KOOPAWHAT, HA4alo KOTOPOM
HaXOIWTCS B 3aJaHHOU Touke, och OY HampaBlieHa BepTHKAIBFHO BBepX, och OX HampasieHa Ha ceBep, ock OZ
JIOTIOJTHSAET CHCTEMY KOOPJIMHAT JI0 IPaBOH.

Ba3oBas cucreMa KOOPIHHAT H3MEPHUTEJISI
bazoBas cucrema koopamHaT m3mepurens (BCK) — sro mpsMoyronpHas cucreMa KOOpPAMHAT, HAa4ajo
KOTOpPOUW HaXOJUTCS B TOUKE Pa3MEIeHHsT H3MEPUTEIs], & OCH MapaJuiesibHbl COOTBEeTCTBYOLMM ocsiv M3CK.

CoOcTBeHHas1 cHCTeMa KOOPAMHAT U3MepHUTeIs

Cobctennas cucrema koopauaat m3mepurens (CCK) — 3To npsiMoyrosipHas cucTeMa KOOpAHHAT, Hadaio
KOTOPOU HaXOUTCS B TOUKE pa3MeIleHUsT U3MEPHUTEs, a ee pa3BopoT oTHocuTenbHO M3CK 3anan marpuneii C.

BoruncanTeabHas cxema

Jns mpocTaThl ONMMCaHusA pacCMOTPUM JABYMEpHBIN ciydaid. [lycTh m3MepsroTcst MOJSIpHBIE KOOPAWHATHI
obbekra (1, @) B BCK n3mepureneii, npu sroM ommOku n3Mepenus (Ar, Ac) onuchIBalOTCS OEIBIM I'ayCCOBCKUM
IIyMOM C HYJEBBIMH MaT. OKHIAHMAMH, JTUCIIEPCHAMH G, G, U HEKOPPEIMPOBAHBI MEXIy coboil. Bymem
paccMaTpuBaTh W3MEPHUTENN B BHUAE OJHOTO 00OOIIEHHOTO M3MEPUTENSI, KOTOPBI B COOTBETCTBYIOIINE MOMEHTHI
BPEMEHH HAaXOIWTCSI B TOYKE PACIOJONKEHHUSI COOTBETCTBYIOIIETO H3MEPHUTENS W MOAENb OIIMOOK H3MEpEHHH
0000IIEHHOTO U3MEPUTENS B COOTBETCTBYIOIIMHA MOMEHT BPEMEHU CTATUCTUYECKH SKBUBAJIECHTHA MOJENIU OIIHUOOK
COOTBETCTBYIOIIET0 H3MEPHUTEIS.

Torna nekaptoBsl KoopauHaTE 00BeKTH B BCK B 72-B1if MOMEHT BpeMEHHU pacCUUTHIBAIOTCS IO (hopMyIe:
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Bektop Z,° MOXHO MHTEpIpETHpPOBATh KaK JEKAPTOBbI KOOPAMHATEI OOBEKTHI H3MEPEHHBIE B
MPSMOYTOBHOM cHCTEMe KOOpIUHAT pa3BepHyToi otHocuTenbHO BCK Ha yron ¢, — CCK m3mepurens. VctuaHbIE
koopauHaThl 00bekTa B CCK 3amarorcs BeipaxkenueM (2):
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[Tpu ycnoBuu Manocty qucnepcun Beipaxkenue (2) npuaumaet Bu (3).

Oumunbxu BCKTOpa ONHCBIBAKOTCA OeIbIM rayCCOBCKUM MIIYMOM C HYJCBbBIMU MaT. OXWIAaHUAMU U
JUCTICPCUSAMMU
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st uzmepennit (1) moxxet ObITh TocTpoeH GuibTp Kanmana:
Sn/n—l = ®n ) Sn—l
~ ., (0
Sn :Sn/n—l +Kn (Zn _H'Sn/n—l)
rae S, ; - IPOIOHIMPOBAHHOE 3HAYCHHE BEKTOPA COCTOSHMS OOBEKTA (COCTABICHHBII M3 KOOPAMHAT
KOMITOHEHT CKOPOCTH 00bEKTa) AJIsl N-r0 MOMEHTa BPEMEHH, 110 JIJaHHBIM (N-1)-ro MOMEHTa BpEMEHH;
Sn R Sn_l - CIVIa)KEHHBIE 3HAUEHMsI BEKTOpa COCTOSHUS 00BeKTa Ui N-ro u (n-1)-ro MOMEHTOB BPEMEHH,
COOTBETCTBEHHO;

K, - marpuma ycnnenus huiabtpa, onpenensemast Kak:
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Ycrpemum Bce O O OeckoneuHnoctu. HaiieM ycioBue, KOrJia OICHKH HA BBIXOZAE (DMIIBTPA UMCIOT
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KpuTtepuii kauecTBa OmpeesiuM Kak:
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rje 3HaK > o3Hauaet, 4ro Marpuua (P, — P)) sBIseTcs HeOTPULATENBHO ONPECICHHO.
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U3 Beipaxenust (9) cuemyer, 4To Ui BBINOJHEHHS yCioBHs (8) HEOOXOAMMO W JIOCTATOYHO, YTOOBI
-1 .
Marpuua (PAZzn) Obu1a HEBBIPOXK/IEHHOW. TpeboBaHNe HEBBIPOXKIICHHOCTH MOXKHO TPAKTOBAaTh Kak TpeOOBaHME
M3MEHEHHs B mpoliecce n3mepenus HanpasiieHus: ocu X CCK 06001meHHOr0 n3MepUTeNs, T.€.:
Z\[x xx*(,] >0, (10)
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Takum 00pa3oMm, NpH YCIIOBUU HEBBIPOKIEHHOCTH MaTPHULIbI (PAZzn) , OLICHKH Ha BbIxoze GuibTpa (6)

UMCHOT MCHBIIYIO KOPPCIIMUOHHYIO MaTpuly 0HII/I60K, YeM OLCHKH, IOCTPOCHHBLIC IIYTEM MPOJIOHTalluN
Ha4YaJIbHOI'O COCTOSHUA.

Tenepb PACCMOTPUM «ITPOXOKIACHUCH H3Mep€HHI>i Zn qepes (1)I/IJ'[I)Tp, B ClIy4ac, Korjga Gu, CTPEMUTCA K

OECKOHEUHOCTH.
[oxcrasuMm B ypaBHeHHe QruibTpanuH (6) BeIpaxeHne m3mMeperus (5):
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IepBoe caraeMoe B NPABOH YaCTH IOTYYEHHOTO YPAaBHEHMs 3a7ja€T BKIaJ m3MepeHuil Z B OLEHKY BEKTOpa
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cocrosiHus. Pacmumiem ero nogpoGHee:
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MO>XHO NOJIyUYUTh, UTO:
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W3 momy4eHHOTO BBIpaXCHUSI BUJHO, YTO 3HAUCHUE 7, (MMEIoIIee OMMUOKY ¢ «OECKOHEUHOW» AUCTICPCUEH)

HE€ BIIUACT Ha OLICHKY S TaK KaK YyBCTBUTEIBHOCTH CbI/IJ'IBTpa K 9TOH KOMIIOHEHTE H3MepeHPII>1 paBHa HYIIIO.

n°e
[ToaTomMy BMECTO HETO MOKET OBITH TIOACTABICHO JF000E YICIIO, HAPHUMEP HYIb, TO €CTh:
s _ _ T 0

Z, = ol Z, =(C)) 0 +R, (12)

BI)Ipa)KeHI/Ie (12) OIIUCHIBACT cnyqaf/'l, KOorja M3MEepeHud sBJIAKOTCA «HCHUOJHBIMWY, T.C. 4aCTb KOMIIOHCHT
M3MEPEHNUs OTCYTCTBYET (OTCYTCTBHE JTAIILHOCTH).

Takum 00pa3oM, 3a1ada OIEHKH KOOPIUHAT U CKOPOCTH OOBEKTA 10 U3MEPEHUSIM YITIOBOTO IMOJIOXKCHUS
00beKTa HECKOJILKUMH UCTOYHUKAMU pceuicHa.

Pe3yjbTaThl HMHTAIIMOHHOTO MO/IEJIUPOBAHMS

[lo pesynpraraM HMMHUTAIIOHHOTO MOJEIMPOBAHMS CPEIHHMIA BBIMTPHIN MpeaIaraeMod CXeMbl JUIs
peanbHOro o0ObekTa cocTaBisieT 1.5+2 pa3a OTHOCHUTEIBHO INTATHOM CXEMBI MO TOYHOCTH OINPEAETICHUs TEeKYIIHX
KOOPAMHAT U KOMIIOHEHT CKOPOCTHU.

BeiBoabI
[pemnoxken anroputM OUGPOBONH (GHUIBTPANMK I OIECHKH TEKYIIEr0 BEKTOpPA COCTOSHUS JUCKPETHO-
HETIPEPBIBHOM  CHCTEMBI, HCIONB3YIOIHN KOMIUIEKCHPOBAaHHE pPE3yJIbTaTOB TUCKPETHBIX HW3MEPEeHUH ¢
JOTIONTHUTENBHON ampuopHO HWHPOpPMAIMEeH O KOMIIOHEHTAaX PpACIIUPEHHOTO BEKTOpPAa COCTOSHUS MOICTH
JIUCKPETHO-HETIPEPHIBHON IMHAMUYECKON CUCTEMBI.
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