KOBAPUALUNOHHAA ®YHKLNA
CJTYHAMHOI'O NMPOLECCA
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KOBAPNALUMNOHHAA
(ABTOKOBAPNALUMOHHAA) ©oYHKUNA CIl

KoBapunauunoHHaga (aBTokoBapuaunoHHas) pyHkums Cr.

K (tg,tp) = MI(X (1) ~ My (t))(X (t2) ~ My (t)]

=M[X(ty) X(t2)]
KoppensunoHHasa (aBTokoppensuynoHHas) pyHkumsa Cr.

By (t1,t2) = M[X (t) X (t2)]

CBs3b Mexay KoppenaunoHHOW 1 KoBapmaunoHHOW PYHKUNSMM:

Ky (t1,t2) = By (t1,t2) —my (t)my (t2)

© Ipy3maH U.C. CTtatuctmndeckas paguotexHuka, HITY, 2012




CBOWNCTBA KOBAPUALIMOHHOW
OYHKLUWNIW

L Ky(tH=MIXOX O] = M[(X (1)2] = Dy (®

By (£, 1) = MI(X (1))°] =mox(t)
2. Ky(ty,tp) =Ky (2, ly)
3. YD) =XO+40) = Ky (t,tp) = Ky, 1)
4. Y1) =p()X(t) = Ky(tg,tr) = (t)d(t) Ky (t,12)

5. | Kx (g, 1) I< \/Dx (t1) Dy (t2)

Mpumep
Hantn Ko CIM X(t)=Ucos(5t)+t?, rae U — CB, paBHOMepHO pacnpegeneHHas Ha
I/IHTepBaJ'Ie [1,5].

X (t) = U cos(5t) o
Ky (t,t2) =M [U cos(5t1)U cos(5ty)] =M[U %1 cos(5ty) cos(5t) = gCOS(5t1) cos(5tp).

© Ipy3amaH WU.C. Ctatu Kas paguoTe ka, HI'TY, 2012




HOPMMNPOBAHHAA KOPPEJIAUNOHHAA
OYHKLUWNA

R.(t t,) = ) By(ttp) —my(t)my(tp)
S Db ®) o )y ()
1. Ry(tt) =K;(:t’)t) =1 2. Ry(t,tp) =Ry(tr,g)

3. YO =X({)+4(t) = Ry(tr,tp) =Ry (ty,tp)

4. YO=4OXE) = Ry (t.ty) =Sign(4(t)¢(t2)) Ry (t1.t)
5. |Rx(t,tp) <1

NMpumep
Hantn HopmupoBaHHyto KO CIT X(t)=Ucos(5t)+t?, roe U — CB, paBHOMeEpHO
pacrnpenerneHHas Ha nHtepsarne [1,5]

R, (t1,t5) = sign(cos(5ty) cos(5ty))

© Ipy3maH U.C. CTtatuctmndeckas paguotexHuka, HITY, 2012




B3AUMHAA KO
Kyy (t1,t2) = MI(X (t) —my (t))(Y (t2) — my (t2)]

Kyx (t1,t2) = M(Y (t1) — my (t))(X (t2) — my (t)]

B3anmHas koppenaunmoHHasa yHKUUA: Bxy (tl’tZ) =M[X (tl)Y (tZ)]

CBA3b MexXay B3auMHOW KOPPENSALUNOHHOMN U B3aUMHOW KOBapuaLMOHHOW PYHKUUSAMN:
Kyy (t1:12) = Byy (t1,12) —my () )my (t2)

HopmupoBaHHas BKO:
Bxy (t11t2) — My (tl)my(tZ) _ ny ('[1,'[2)
oy (t)oy (tp) JDx(t)Dy (t2)

Ryy (t1,t2) =

© Ipy3maH U.C. CTtatuctmndeckas paguotexHuka, HITY, 2012




CBOUCTBA B3AVMMHOU Ko

1o Kyy (i t2) = Ky (t2, 1)

S(t) =X (1) +4(1)
Z(t)=Y(t)+go(t)} = Kz (t1,12) = Kyy (g, 12)

S(t) = X (t)a(t)

Z(t)=Y (t)¢(t)} = Kgz (t1,12) = d(t) p(t2) Kyy (t1,12)

4. | ny(tlitZ) < \/Dx(tl)Dy(tZ) | ny (t1;t2) |£1

© Ipy3maH U.C. CTtatuctmndeckas paguotexHuka, HITY, 2012




HEKOPPEJIMPOBAHHDIE CI1

Cl'1 HekoppenupoBaHbl, ecnin ux BK® pasHa Hynto:

Ryy (t1,t2) = 0

Ky (t2)=0= {Bxy (t,t2) = My () my (t2)

——
CraTtuctnyecku Hesasucumole ClT1 <\/: ( HekoppenupoBaHHbie CI1

© Ipy3maH U.C. CTtatuctmndeckas paguotexHuka, HITY, 2012




[TPIMEP

Onpenennte MOMEHTHble OYHKLMN CyMMbI ABYX Cry4YanHbIX NPOLEeCccoB, ecrnu
3agaHbl ux MO, KO n BKO
Z(U)=X{)+Y ()

1. my (t) = my(t) + my(t)

2. Z()=X({1)+Y(®

3. Ky(tg,t) = MI(X (1) +Y (W) (X (t2) +Y (t2))] =

M[X () X (t2)]1+ MLY (t) X (t2)]+ M[X(t)Y (t2)] + MY ()Y (t2)] =

= Ky (1, tp) + Kyy (t2,1) + Kyy (11, 12) + Ky (3, 1)
4. Dy (t) = Dy(t) + Dy (t) + 2K,y (t,1)

[ns HekoppennpoBaHHbIX CIT:

Kz (t1,t2) = Ky (g, 12) + Ky (11, 12) D, (t) = Dy (t) + Dy ()

© Ipy3maH U.C. CTtatuctmndeckas paguotexHuka, HITY, 2012




CTALIMIOHAPHBIE CI1




CTALIVTOHAPHDI]

- H

HCTALIMOHAPHDBI

CAVUAMHBIE ITPOLIECCHI (CCIT)

(L]




CTALIMOHAPHBIE CAVUYALMHBI
[TPOLIECCBHI (CCIT)

CTporo ctaunMoHapHbIN (CTauMoHapHbIN B Y3KOM cMbicne) CIT:

(L]

Wi (X0 Xn i Yoo In) = Wh (4, Xni g + 74s By +7)

Wi (X1, X e tn) = Wi (X0 X3 0,1 — 17,00t — 1)

CBoucTBa CTporo craunoHapHbix CI1:
1. Wxq;tp) =w(Xity +7) =w(xq)

2. mx(t):mx 3. Dx(t):Dx

4. Wo (O, Xo3t1,tp) =W (xq, X5t —t1) 5. Ky (t, 1) =K, (t; 1) =K, (7)

Cl Ha3blBaeTcs CTalMOHAPHbIM B LUIMPOKOM CMbICJ/ie, eCc/u :

1. my(t)=m, 2. Kyt t) =K (t; 1) =K, (7)




[IPUMEP

YctaHoBuUTb, aBnaetca nu Crl X(t)=Ucosawt +Vsinat +C

CTauMOHAPHbIM B LUMPOKOM CMbIcsie, ecnun: U n V — HeKoppennupoBaHHble
CB; c¢ - HecnyvyanHas BennYunHa;

D[U]=D[V]=D; MU]=M[V]=0

my (t)=c X (t) =U cosat +V sin wt
Ky (t1,t2) = M[X (tg) X (t2)]
=MI[U 2]cosa)tlcosa)t2 +M [\/Z]sin ahy Sin wty

=Dcosw(ty —t;) =Dcoswr =K, (7)




CBOVMCTBA CTALIMOHAPHOTI'O B

[TIMPOKOM CMBICAE CI1
1. Dy (t) = Ky (t,1) = Ky (t —t) = Ky (0) = Dy
2. By (0) =my, R, (0)=1
3.  Ky(7)=Ky(-7)
4 | Kx(7) £ Ky(0) = Dy | Bx (7) |< By (0) = myy

| Ry (7) [ Ry (0) =1

5. Ky(r) =By () —m2

2
Ky (7) _ By (z) —myg
Dy Dy

Ry(7) =




CTALIMOH

APHO CBA3AHHDBIL

- CI1

[Ba CCI1 Ha3bIBalOT CTAaUMOHAPHO CBA3aHHbIMM, €C/IM UX B3aUMHas
KoBapmMayumoHHas MGYHKLUMS 3aBUCUT TOJSIbKO OT Pa3HOCTM apryMeHToOB

CBounctBa ctaumoHapHoO cBs3aHHbIX CIT1:

1. Kyy (1) = Kyy (t —11) = Ky (7)

2. | ny (7)< v Dy Dy

3. Kyy (7) = Kyx (—7)

CTporo ctrauMoOHapHbI

CtauunoHapHble CI1

K

S/

i \__r/f

n CN =—> CTauMoHapHbIA B LUMPOKOM CMbIC/e

<&  CraumoHapHO cBs3aHHble CI]

=



DPIOAMYECKHNE CI1




—

EBreHnn EBreHbeBny Cnyukunm
(1880-1948)

BbiaatloWwmMmnca poCCMNCKNIN U COBETCKMIN MATEMATUK, CTATUCTUK U
3KOHOMUCT. OAUH U3 co3aaTesnien COBpeMEeHHOW Teopum
CNy4YanHbIX PYHKLNN



http://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%A1%D0%A1%D0%A1%D0%A0

HPI'OAMUYECKUE CAVUAMHBIE
[TPOLIECCHI (OCIT)

HauyanbHble MOMeHTbI peanu3aumm CCM: < X (t) > = I|m e _[X (t)dt

MaTeMaTnyeckoe oXXxunaaHue

(NOCTOSIHHAsA cocTaBnaloLWas <x(t)>= ||m 15 JX(’[)dt
peanunsaummn):

CpenHun KBagpaTt peannsaumm

(nonHas MOLHOCTb <X (t) > = lim = jx (t)dt
peannsaummn): T oo

Auncnepcunsa (cpegHss
MOLLHOCTb NYKTyaumin):< (x(t) —<x(t) >) > = “m 17 I(X(t) < X(t) >) dt

KoppensumonHas dyHkums: < X(t+1)x(t) > = I|m = j X(t + 7)x(t)dt




3PIFOANYECKUNE CNYYAUHbIE
[MPOLECCHI

CCI1 Ha3blBaeTcsa aproaonvyeckuMM B CTPOroM cmbicne,
eC/lIn C BEPOSATHOCTbIO eAnHnLa ycpeaHeHne no Bceu

COBOKYIMNMHOCTHU peaﬂM3aLlMVI AadEeT TOT Xe pe3yJibTaT, 4YTO U
cpeaHeHue no BpeMeHn.
yepea P MIX (0)5] =< x(t)¥ >

[locTaTo4yHoe ycnoBue 3progn4yHoOCTU:

lim W, (X, Xo; ) =Wy (X )Wy (X3)
T—>0

limK,(t)=0 == lim B, (t) = m?2

X
T—>00 T—>00




DPITOAMYECKUE CAVUAVHDBIE

[TPOLIECCDI

NMpumMmep

R ()

D

0

)

[aHo Z(H)=X()+Y , X(t) — ctaumoHapHbin CI1, Y - CB. Z(t) -

2CI1?




NMHTEPBAA KOPPEAALIVI CI1

[1Ky (1) dx

10:T|RX(T)|dT:o Rx(Tﬁ):ﬁ
0

D

X

R.(2)

_/

R.(2)

g
\1\_ _j
|
0 7 T



NMHTEPBAA KOPPEAALINIT CI1

NMpumep Hantn nHtepsanbl KOppenauumn t,, 1,, 9CIM c KP

B, (1) = Aexp(—a|t])+C

B, (0)=m{ =C

Ky (1) = B, (1) —m{ = Aexp(-a| T )
K,(0)=D, = A

Ky (1)

Ry(1) = £ —exp(-at| 7

X




NMHTEPBAA KOPPEAALINIT CI1

NMpumep Hantn nHtepsanbl KOppenauumn 1, 1,, 9CM c KP

B, (1) = Aexp(—a|t])+C

o0 1
70 :Io exp(—a |7 |)dr :; rp=- Iniﬂ)
In(0.) _ 2.3 In(0.05) _ 2.99

To1 =~ Tp.05 = —

0 0 (04 (00




MCIIOAB3OBAHUME BK® AAA

OLI]

HHKW SAAEPZKKI

S,(t) - nepBblit curHan; M[s,(t)]=0

S,(t) =s,(t+7,)+v(t) - BTOpOIt curHan. Mv(t)]=0

5251

MIs,

(z) =M]s,(t)s,(t+7)]=M[(s,(t+7,) +v(t))s,(t+7)]=

(t+75)s,(t+7)]+ M[v(t)s,(t+7)] =K, (7, - 7)

T=17, ==> K (r=1,)=K,(0)=max

S25

23



NCITOAB3OBAHHWE BK® AAA OLIEHKI
[TAPAMETPOB ITAOCKO -ITAPAAAEABHOI'O
CABUI'A

[lepBoe n3obpaxeHune BTopoe n3obpaxeHune

A

1, (., i,) = I, (i, +50,i, +40) +v(i,,i,)
q=2

24




NCITOAB3OBAHHWE BK® AAA OLIEHKI
[TAPAMETPOB ITAOCKO -ITAPAAAEABHOI'O
CABUI'A

+

1 | 1 | 1 | 1
1] 50 100 1a0 200 2a0 300 340 400

Ky, (1) OaHoMepHble cedenus K, (i;,i,)

25
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