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HEE  ©OWU3IMKO-TEXHUYECKWI MexayHapoaHas HAYYHO-NIPAKTHYECKAas KOH(epeHIus
I-‘I WUHCTUTYT «Du3NKo-TeXHHYEeCKHE NMP00JIeMbI B HAyKe, IPOMBIILICHHOCTH U MeMIIUHE»
= R TR e Ceknus 3. MaTreMaTu4eckoe MOJICIUPOBAaHUE B ()YHIAMECHTABHBIX U PUKIATHBIX
UCCIIEAOBaHUSIX

oOBsicHeHUS Apeiida MaTepnkoB OH MPHUIIEN K COTIACUIO C THIIOTE30H yBenmdeHunst 00béMa 3emum. U3 nByx Hambomee
BEPOATHBIX THUIIOTE3 yBeawdeHus o0béMa 3emuu: 1) 3a Ccuér yBenMYEHHsSs MacChl W 2) W3-3a yMEHBIICHHS
rpaBuTannoHHoi moctossHHON G, Y. Kopm BeiOmpaer, ciemyro II. dupaky, Bropyro. IIpm 3ToM m3MeHeHHWE 3a ToJ
IPaBUTALIOHHON MOCTOSHHOHM G MO Pa3HBIM HCTOYHMKAM OIEHHBAETCs Kak AG~-10710G[2, T'm. 11].
AJbTepHATHBHBINH aHaau3. MbI BBenH [4] HOBBIC MOHATHS M MEPECMOTPENH DS YCTApEBIIHX JOTM. JTO
MO3BOJIMJIO [IOKa3aTh, B YacTHOCTU: |) CyIIECTBOBaHHE IIOAMHOXKECTBA HEOTPAHMYCHHBIX KOHEYHBIM YHCIIOM
nocienoBarensHocTel Komm, kaxnaas W3 KOTOPBIX CXOAMTCS K COOTBETCTBYIOIIEMY OECKOHEYHO OONBIIOMY YHCITY
(PFY). 2) Teopemy A. Heorpanuuentas auddepeniupyemas B 00 GyHKuust f: R = R CXOAUTCS K COOTBETCTBYIOLIEMY
BFY 2 Q(f) mozoa u monvko mozoa, kozoa f'() = 0. 3) Ecnu mis nekoroporo d, € {GND} cymecTByeT Moeb

d,(x) = f(x), torma Teopema A maét kpurepuii Toro, uro lim f(x) € Q(f). 4) CymectByer Q, omnpeaensroee
X—00

KOJIMYECTBO BCEX IIPOCTBIX YUCEN .
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MOJIEJIMPOBAHUE CIIEKTPA MOIIHOCTHU CTALIMOHAPHOI'O CJIYYAHHOI'O ITPOLIECCA B
BUJIE CILIAMHA IMEPBOT'O MOPSIAKA IPH CJIYUYAHNHOM YUHUCJIE JAHHBIX
B MOMEHTAX U3MEPEHUI
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CriekTp MOITHOCTH TaKXe Kak W (YHKIUS KOPPEISIIUU SBISETCS OJHOW M3 Ba)KHEHWIINX XapaKTEPHCTHK
BTOPOTO TMOpsiaKa ciydaitHoro mporiecca [1]. [Ipu pemernnn 3amaqu MOJEIMPOBAHUS CIIEKTPa MOILTHOCTH CIIY4aifHOTO
mporecca HeOOXOUMO BhIOPATh MAaTEMATHUYSCKYIO MOJIENb, KOTOpas Obl aJeKBaTHO OMNKCHIBAJAa CIIEKTP MOIIHOCTH, a
TaKKe 3aJlaHue CXeMbl H3MepeHuil mporecca. PaccMOTpuM 3ajady OLIGHKH CIEKTpa MOUIHOCTH CTalMOHApHOTO
CcIy4aiiHOTO Mpollecca B BUJE CIUIaifHa TIEPBOTo MOPSIKa, KOT/Ia B KKl MOMEHT BPEMEHHU MPOU3BOAUTCS ClydaiiHOe
YHCII0 U3MEPEeHNH. AHaOTMYHAas 3a1a4a paccMaTpuBaercs B padore [2], oIHaKO, B HEH HCIOIB3YeTCs APYTon MOIXO0.T
K MOJYYCHUIO CIUIAifHa, a IMEHHO, ITOAX0J], B KOTOPOM CHayalla MINEeTCs OLeHKa (PYHKINH KOPPEIAIHHY, a 3aTeM yKe,
HAXOJIUTCS OICHKA CIIEKTPa MOIIHOCTH, IprdeM K03 (PHUIIMCHTH CIuTaliHa OIIEHUBAIOTCS BCE CPa3y.
ITycTh 3HaUEHUS Mpoliecca y(t) M3MEPSIOTCS HA OTPE3KE BpEMEHHU [0; T] . HaM m3BecTHa mocne0BaTeIbHOCTh
Yir + Yig + -+ Vin,

3Ha4eHUN Yy, Yo, ..., YN, THE Y; = . 3nech N — cinyyaiitble BEIMYUHBI, PACTIPENEIIEHHBIE 110 3aKOHY

ITyaccona ¢ mapamerpom A . MomenTs! m3mepennii t; , i =1,N m3Bectrsl Touno. Byaem momarats, 4ro Y; = y(ti )"":i ,

rae §; — He3aBUCHMBIC ClIy4aifHble BEINYUHEL, pudeM, M [é, ]= 0, D[E)i ]= o’ M [y(ti )]z 0, M [y(t j )y(ti )Jz R[t i —ti J
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ITo pesynbratam HabmofieHHi TpebyeTcs MOCTPOMTh OneHKy S(®) crekrpa momHoctH S(®) B BHAE CIUlaiiHa

TIEPBOTO TOPSAKA.
Jlyist pelieHus MOCTaBICHHOW 3a/1aud Pa300beM BCKO OCh YaCTOT (0 Ha OTPE3KH [O ; Q], [Q ; ZQ], [ZQ ; 3Q]
PaccMoTpuM cTaTHCTHKY:
1
=T . 2 nnjy|yj¢7 J ti (1)
A5AT LI 1#]

rae st GyHKInuu (p(r) CIIPaBEIUIUBO YCIOBHE:
+00
o(t)= [®(w)cosardo .

- 1
Ycepennus Q 10 BEJIMYMHAM n;, NIOJIy4UM BBIPAKEHUE Q=

_ Z y|yJ(P(J t)
AT L] 1#]

[Q] > R[t —t ](p[t t]~ Iq) ( )dO). PaccmatpuBast MHTETpA, B KOTOPOM

T i)

kQ —w a)—(k—l)Q
Q Q

S(a))sz_l HaxoJuM SBHBIA BHJ (I)(o)) u q)(‘c). IloncraBmss (p(r) B (1) Haxomum

TOCICAOBATCIIbHO, KOTOPBIC COCAMHACM OTPE3KaMHU IMPAMBIX, YTO U JAa€T OLICHKY S((,O) B BHJC CILIaliHa TIepBOro

MOpsIKa MPH CIIy4alHOM 4YHMCIIE TAaHHBIX B MOMEHTaX u3MepeHuil. M3 moctpoeHuns: oneHok Kod(pQUIHEHTOB CIuIaiHa
CIENyeT, YTO IIOJIY4YCHHBIE OLECHKU Y3JI0B CIUIaiiHA SBIAIOTCS HECMElICHHbIMU. llomydeHsl cTaTUCTHUYECKHE
XapaKTEPUCTUKU OLEHOK.
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MO/JIEJIMPOBAHUE TPEHJA BPEMEHHOI'O PSIJIA B BUJIE CIIJIAMHA TPETBEI'O MOPSIJIKA ITPU
CJIYYAMHOM YHCJIE JAHHBIX B MOMEHTAX U3MEPEHUIA
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Baxneiiiielr 3amadeil (QpyHKIMOHHUPOBAHUS CJIOXKHBIX TEXHHUECKUX CHCTEM SIBIISIETCSl 3ajada BbIICICHUS
TpeH/Ia U3MEHEHHS MapaMeTPOB, KOTOPBIE XapaKTepU3YIOT paboTy CUCTEMBI B HEKOTOpPbIE (PUKCHPOBAHHBIE MOMEHTBI
BpeMeHH. OCHOBHBIMHU acCleKTaMU PEIICHHUS TaKOW 3aJjadd SIBJSIFOTCS: BBIOOP MaTeMaTHYeCKOW MOJENH, KOTopas Obl
aJIeKBaTHO OIMMCHIBAJIA TPEHJ HAOII0JaeMBbIX 3HAYCHHUN CIy4ailHOTO Mpollecca, a TakKe 3aJlaHue CXEeMbl HAOIIOACHHMA
potecca.

B knaccuueckoi TeOpuu BPEMEHHBIX PSJIOB U3MEPEHUS IPOU3BOSTCS Yepe3 paBHbIE MPOMEXYTKU BPEMEHHU U
B KaX/IbIi MOMEHT BPEMEHU — POBHO OJHO u3MepeHue [1, 2]. OgHako ¥ BO3MOXHA U Apyras cxeMa M3MEpPEHHH, Npu

KOTOPOH B KayKAbIil MOMEHT BPEMEHH IPOU3BOJUTCS CIIlydallHOE YUCIIO U3MEpEHUH [3].
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