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®I'bOY BO BopoHnexckuil rocyaapcTBeHHbIN YHUBEPCUTET

Annomayun. B pabome paccmampusaiomcsi npumeneHue Memooos
KOpPENYUOHHO20 AHANU3A 3AULYMIEHHBIX CUSHALO08 OISl peuleHust 3a0ayu
BbISAGNICHUST 83AUMOOCUCMEUsL OMOEN08 20I06HO20 MO32a U, KAK clledcmaue,
Nony4eHUs 803MOHCHOCIU NOCMPOEHUs. HeUPOHHBIX cemell Mo32d.

Knrwouegvie cnosa:  xoppenayus, Oenviii wiym, KOppeusiyUOHHbIN AHATU3,
anekmpoIHyegharocpamma.

HccrnenoBanue BHITOTHEHO NpH (UHAHCOBOHM momuepkke POOU B
pamkax HaygHOTO mpoekra Ne19-29-01156_wmk.

BBenenue

B mHacrosimiee Bpemsl  3HAUUTENBHBIM  HMHTEpPEC  MPEACTABISIOT
HCCIIEJOBAHMS CBSI3aHHBIC C OLICHKOM T.H. HEHPOHHBIX ceTed Mo3ra. JlanHas
MEXIUCIUIIMHAPHAS 3ajada TOJpa3yMeBaeT IMOJyYeHHUE XapaKTEPUCTUK
AKTUBHOCTH TOJIOBHOTO MO3ra Ha OCHOBE B3aUMOJICHCTBHUS €r0 OTHAEJOB,
GOpPMHUPYIONIMX CETH ISl  Pa3IUYHbIX CHUTyalud (QYHKIHOHHPOBAHUSI.
Ananus Mox00HOI aKTUBHOCTH TIOMHUMO OYEBHIHOMN
Helippoduznonornaeckoi KOMIIOHEHTHI TpeOyeT Kak pa3pabOTKH HOBBIX, TaK
U COBEPIICHCTBOBAHUS YK€ CYIIECTBYIONINX AaJITOPUTMOB ITHU(PPOBOH
ob6paborkn curHanmoB (LJOC), uMeOmUX NPUKIATHYIO MEAUITHCKYIO
HanpaBieHHOCTh. OcoOeHHOCTh 3Toro cerMenTta [{OC 3akiodaercs B TOM,
9TO TIOMHMO MATEMaTHYCCKOH KOMITOHEHTHI BBICOKH TpeOOBaHUS K
colepKaTeNbHON, (PU3NOTOTHYECKONH HHTEPIPETAIINH, ITOTyYSeHHBIX TaHHBIX,
[O3BOJISIIOIMX  JeNlaTb ~ BBIBOJBl  OTHOCHUTEIBHO  HEHpOMEXaHU3MOB
(YHKIIMOHUPOBaHHS MO3Ta.

OaHuM W3 METOZIOB aHaIM3a CBA3M OTIENOB MO3Ta, 3aBOEBABIIUX
0ONBIIYI0 TOMYIAPHOCTH B  0ONACTH HEHPOUCCIICNOBAHUN  SBISETCS
KOppeNnnoHHbIN aHanu3. [upokuit Habop MOAXOJ0B MO ATHM Ha3BaHHEM
BKJIFOYAET HE TOJBKO  KJIACCHYECKHE TIOAXOAbI  OCHOBAHHBIE  Ha
CTaTUCTHYCCKUX KOI(DQUITMEHTOB KOPPEISAIHH, Pa3TUIHbIC BAPHAHTHI KPOCC-
CIIEKTPAJIbHOTO aHaliu3a, HO W LENbld psia HeIUMHEHHbIX peuieHuid. Tem He
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MEHee, MeXAUCIUITMHAPHBIA TIOJX0]] TpeOyeT McCle0OBaHus psaa MOIEIeH
CHTHAJIOB MO3BOJIAIOIINX JIETANM3UPOBATE MIPEACTABICHNE W HHTEPIIPETALNIO
ToKa3areieil Koppesiy IPUMEHHUTENBHO K 3a1a4aM HeipopH3HoIorui.

B cBere cka3aHHOTO  BBIIE  aKTyaJbHBIM  MPEACTABIACTCS
MOJICTIMPOBAHUE PE3YIBTATOB CTAaTUCTHMUYECKOTO KOPPEJSLIMOHHOTO aHaln3a
TS THIIOBEIX ciyJaeB B3aMMOJICHCTBHS OTHCIIOB MO3ra,
3apETUCTPUPOBAHHBIX MEKTPOIHIIE(aTorpadhuueCKUMU METOIAMUH.

K TakoBbIM cy4asm clieyeT OTHECTH CIeAyIOLIe:

1. Hanuuyne B 3aperucTpUpPOBaHHOM CHTHAj€ aJJUTHUBHOTO «UIyMay
Pa3HOM aMIUTUTY/IbI U C Pa3IMYHBIMU CHEKTPATbHBIMU XapaKTePUCTUKAMH.

2. Hammawme ¢a30BoOTo cABUTa MEXIY JBYMS CHTHAJaMH.

3. Hanuuue WHBEPTHUPOBAHHBIX IOCIENOBATENBHOCTEH MIHOBEHHBIX
aAMILTUTYZ B BDEMEHHOM JIOMEHE

1. Koppessinust 1ByX CHTHAJIOB B YCJIOBHSIX 0eJI0ro myma
PaccMoTpuM [1Ba TapMOHMYECKHX CHI'HAJla C OAWHAKOBBIMH YaCTOTAMH,
1 IyCTh HA CUTHAJIB HAa HAJIOXKEH OJBIN IIyM pa3IMdHON aMIUTUTY/BL:

f(t)= Asin (of )+ N s(t) u g(t)= Asin (or )+ N,s(t).

3mece N, , N, — aMniuuTyza IIyma, aJJIdiTHBHO HAaKJaJbIBAIOLIETOCH

Ha IIEPBbIM U BTOPOI CUTHAJI COOTBETCTBEHHO.
Beruncnium - ko3 unment koppemsiumu C - otux  Qynkumit.  Ilo
OIIPEe/ICNICHUIO UMEEM:
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rae N — 4mcI0 OTCUeTOB, KOTOPOE Mpejmnosaratorieecs oommm s f u
g. Tome3ysice cBoiictBamu Oemoro myma S(t) ¥ mepexoas K IHUCTIEPCHIM
3aJIaHHBIX CHT'HAJIOB, TIOJIy4YaeM:




Kak wu3BecTHO, nucmepcHs CyMMbBl JBYX CIy4alHBIX BEIHMYMH
BBIPAKAETCSI 4epe3 CYMMy JAHUCIEPCUM KaXIOM M3 HUX M YIBOCHHBIH

KoppesiuuoHHblil Moment: D (A+S)= D(A)+ D(S)+ 2K, [l]. B
CHITy 3TOTO
_ D(fg) A A
\/D(f)D(g) \/A12+N12\/A22+N22

HJIN
1

B A A
JazenzJazen: Jueatieq?)

C

roe A, , A, —aMmmMryasl curHanos, N, , N, — aMIUIMTydsl [Iyma,

n,, 7, — OTHomleHWe Irym/curHan mnsa f m g coorBercrsenno. IlomydeHo

NPOCTOE aHAJIMTUYECKOE BBIpaXKeHHE sl KoddduimeHTa Koppensiuu
CUTHAJIOB TP HAJIMYUH OEJI0TO IIyMa.
Ha puc. 1 mpeacraBneHBI TpexXMepHBIH rpaduk W KOHTYpHas Kapra

k03 uIIIeHTa KOPPEIAIHH.
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Puc. 1. Ko>pduiueHT Koppemsinid rapMOHHYECKIX CUTHAJIOB B
YCIIOBUSIX HAJIOKEHHOTO OEJI0To IIyMa

Ilo TOPU3OHTAJIBHBIM OCAM OTJIOKCHO OTHOMICHHUE H.IyM/CI/II‘HaJ'I n,, 1M,

JUIl JIByX CHTrHajoB. Kak XOpomio HM3BECTHO, YTOOBI NPOBEPHUTH HYJIEBYIO
THIIOTE3Y O PABEHCTBE HYJIIO TEHEPAIBHOTO KOd(hQHIMEHTa KOPPEIsSHuu
HOpPMaJIHOM JBYMEpHOH CilydalHOW BeJWYMHBI (TIPM  KOHKYpHUPYIOIIEH

runore3e C # 0 ), TpeOyeTcs BEIYUCIUTD 3HAYCHUE KPUTEPHS



N -2

2
1-C
U CPaBHUTb C KpHUTHYECKOH Toukoi pacmpeneneHus CTbrofeHTa C
YHCIIOM CTeTeHel cBoOombl, paBHEIM N-2. Eciy BHIIONHSAETCS HEPaBEHCTBO

T=C

|T | >t _, TO HYIEBYI THIOTe3y OTBEPralT. YA00HO MCIOJb30BATh

TabmuuHble AaHHbIe (cM. Tabm. 1) [2, 3].

Tabauya 1
Kpumuueckue snauenus xoppenayuu [lupcona
N-2 p=0.05 p=0.01
5 0.75 0.87
6 0.71 0.83
7 0.67 0.80
8 0.63 0.77
9 0.60 0.74
10 0.58 0.71
20 0.42 0.54
50 0.27 0.35
100 0.20 0.25
200 0.14 0.18
300 0.11 0.15
400 0.10 0.13
500 0.09 0.12

Ob6patumcest K 3amade 0 Kod(hGHUINEHTe KOPPEIIHUU TapMOHHYECKUX
CUTHAJIOB ITPOMU3BOJIBHBIX YaCTOT. PaCCMOTpI/IM JiBa CHUTrHaJia , 3aJaHHbIX Ha

HEKOTOpOM oTpe3ke [0, L]:
f.(t) = Asin( o,t +5,),
f (t) = Bsin( o,t+5,).

1. O6wmwmii ciryqai



KoaddumeHnT xoppensiiuy, Kak MOXKHO MOKa3aTh HETIOCPEIICTBEHHBIM
BBIYHCIICHUEM, PAaBEH

r= (4 —mm,).

O-IO-Z
Bgenens! cnemyronmie 0003HAYCHUS:
cos 6 — cos( wL + &)

m = ,
ol
Q- sin( 6, —0,) —sin(( o, —w,)L+5, -7,) .
2L(w,~w,)
. sin( 6, + 8,) —sin(( @, + w,)L + 5, +75,)

2L(w,+w,)

3aMeTM, UYTO B MpPEHCTHHOM Ciydae, KOTAa [JIFMHA CHTHAJIOB L
JIOCTATOYHO BEJIMKA U BBITIOJHAETCS YCIOBUE |L(w , — a;l)| >>1,1T0r =0

2. Cniyyaii paBHBIX YacTOT

B ciyuae BBINOJIHEHNS YCIOBHUSA PaBEHCTBA 4acToT @, = @, = @ ,
obmias  ¢opMmyia HENPUMEHMMa, M  HEOOXOJMMO  BOCIOJIB30BaThCS
IpEaACIIbHBIM IMICPEXOAOM:
sin( 5, + 6,) —sin( 2oL + 6, + J,)
4ol '

Ecmu npu stom @l >>1, 10 r = cos( §, — §,) (cm. puc. Omudka!

1
A =—cos(o,-05,)+
2

HCcTOYHHMK CCHUIKH He HaMIEeH..).



Puc. 2. KoapduueHT Koppeisiiud TrapMOHUYECKHX CUTHAIIOB B
3aBHCHMOCTH OT @, . 3HAa4€HUs NapaMeTpoB paBHel d, = 0,

d,=0.1,L=10, o, =10 (cnnomHas kpusasi), @, = 10 .1
(TyHKTUpHAS KpUBasi)

3akioueHue
3amada OCTPOCHUS U JAJbHEHIEro aHaiau3a HEHpOHHBIX ceTell Mo3ra
TpeOyeT pa3pabOTKM U COBEPIICHCTBOBAHHMS MAaTEMAaTHUCCKUX MOJICICH
«OMU30CTH»  JNEKTPUUYSCKUX  CHUTHAJIOB  OMOMEIWIMHCKOH — TIPHPOIHI.
CymiecTBeHHBIM TpeOOBaHHEM K TaKOTO poJa MaTEeMaTHYECKAM MOICISIM
SIBIISICTCA OTPaKCHHE XapaKTEPHBIX OCOOCHHOCTEH NpEeIMETHOH 00macTH.
PaccMoTpeHHBIE METOBI OLIEHKH KOPPEIALINN MOJESIBHBIX CHUTHAJIIOB MOTYT
MMOCITYXXUTh OCHOBOW IJIsi TIOCTPOCHHS OoJee COBEPIICHHBIX HEIMHEHHBIX
Mozene B3aUMOJECHCTBUS OTHEJIOB LEHTPaJbHOW HEPBHOW CHCTEMBI
YyeJI0BEKa.
HccnenoBanue BhINOJIHEHO NpH (uHAaHCOBOW monuepxke PODU B
pamkax Hay4dHOro npoekra Ne19-29-01156_mk.
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