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BoccTaHoBneHne opurnHana no ero
pauMoHaribHOMy U300paKeHuto

O(p)

R(p)

Cnoco® 1). Pasnoxutb apobb B CyMMYy NPOCTENLLNX
Apoben ¢ NOMOLLbIO MeTOda BbIMEPKMBAHUA n/vnn meToaa
HeornpeaereHHbIX KO3PULMEHTOB. 3aTEM UCMOMNb30BaTh
Tabnuuy opurnHanos 1 n3obpaxxeHun.

npaBunbHas pauuoHanbHas Apoob.

[lycTb I (p) =

Cnocob 2). NpeacrtaBntb Apobb B BUAE NMPon3BeaEHUS
NPOCTLIX AP0Den N NCNoNbL30BaTb TEOPEMY O CBEPTKE.

Cnocob 3). Ncnonb3oBaTb TEOPEMbI Pa3NOXKEHMUS.



[lepBas Teopema pa3noxeHun

Ecam dyHKuma F(p) B OKPeCTHOCTU TOYKM p = oo
MOXeT bbITb NpeAcTasaeHa B Buae paaa JlopaHa

oo

c,6, ¢ ¢ c
_% 4G 2 _ f

F(p)=—"+—73+ 3""“_2 T
P P P n=0 P

TO eé OpUrnHan nmeet sBuna

JO)=cy+cf+---= ch —  (1>0)



BTopasa Teopema pa3noxeHus

Ecnn F(p) umeeTt nonrockl B To4KaxX Pis>Prs---> Py,
TO opurnHan f (t) nmeet Buag

f(0)= Y Res(F(p,)-e™)
k=1

CneacrtBue.

Ecnn F(p) = Q(p) MMeEET MPOCTblE MNOJIHOCbLI B

R(p)
TOMKaxX py, p,..... p, » TO OPUTAHAN NMeeT BUA

7 (pk) iy
)= . k
J (@) ER’(pk) e




dopmynbl ANA BbIUNCAEHUA BbIYETOB

Po - NpocToi noloc - Res F(p,) = F!I—[Tp]o(( P— po)' F ( p))

Po - nontoc 2 nopaaka

ResF(p,) = F!Lﬂgo((p— IDO)2 | F(p))’

Py - nontoc 3 nopaaKa

ResF(p,) = I|m 1((IO Po) (p))
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Mpumep. Hantn opurnHan ans naobparkeHus

1
F(p) =
p*(p-1)
Cnocob 1.
Pasnoxum apobb B cymmy npocTeninx apoben:

1 1 1 1 1
F(p)=— =t —
pr(p-1) p p p p-l

BoccTtaHOBUM OpUTMHan

tf&)z—l—r—%;+eﬁ



Cnocob 2. lNpeacrasum Apobb Kak nponsBeneHne apoben

111
p(p-1) p p-1
1~ 1
MTaK Kak ——= —, = e,
p’T 2 p-1

TO, NONb3ysACb TEOPEMON YMHOXEHUA N30OPaKEHUIN U
OBaXkgbl MHTErpUpys no 4Yactam, Nonyvymm

I 1 1 I 1 [
f(t)= I—Tzef_rdr =——1%e""| +—- 2.[ te’ "dt=
0 2 2 %

- 0

L BV
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Cnoco®6 3). imeem npocToun nontoc npu p=1 v
nontoc 3-ro nopsigka npu p=0. Kcnonb3lyem
BTOPYIO TEOPEMY Pa3NOXKEHUS:

fO=Res(F(p)-e”)Res(F(p)-e” )=

: 1 | 1 .. 1
m[ PR +z£i»nob’(p1>'€p“f |




AQ :fji}gf(F(p)-epf)+I§E§(F(p)-eﬁf) =




VIHTerpupoBaHue NMMHENHbIX
ongpgepeHumnanbHbIX ypaBHEHUN C
NOCTOSAHHbLIMU KO3 ULIMEHTaAMM

1. WVckomasa dyHKUMA M ee nNpousBoOHbIe
3aMeHsanTca ux  unsobpaxeHuamu.  [Nony4daetcsa
anrebpandyeckoe nNUHENHoOEe ypaBHEHME OTHOCUTENLHO
n3obpaxeHnsa NCKOMOMN OYHKLNW.

2. Pelwaa ero, nonydyuMm TakKk HasblBaemMoe
onepaTtopHoe peLleHune.

3. OcrTaertcs BOCCTAHOBUTb opurnHan,
SBNSIOLLINNCS NCKOMbIM peLleHNEM OAHHOro
anddepeHUnanbHOro ypaBHeHuUs.

[1na aTton nocrnegHen onepauun UCMOMb3YHTCH
BCE TEOPEMbI U NpaBuna onepaumoHHOro NCYUCIIEHUS,
a TaKke TrotoBble Tabnuubl OpUrMHaNoB W
N300paxkxeHnn
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[Mpumep 1. PewnTb ypaBHeHMe onepaTopHbIM METOO40M
X'(1)=3x' (1) +2x(@)=2¢"  x(0)=0,x"(0)=0

PelueHue.
O0603Ha4YMM n306pakeHne NCKOMon PyHKUnn X (p) .

Torpa X'()=pX(p)—x(0)=pX(p)

X'(0=p* X (p) - px(0)-x'(0) = p* X (p)

v . L
e.

OnepaTopHoe ypaBHeHNe byaeT MMeTb BU[

P°X(p)-3pX(p)+2X(p)=——
p-3

11



OTcrona

-

X(p)(p°-3p+2)=

2
(p=D(p=2)(p-3)
4 B C 1 2 1

p-—3

X(p)=

X(p)= + + = — +
(P) p-1 p-2 p-3 p-1 p-=-2 p-=3

BoccraHosum opurnHan x(t)

E |

x(t)=¢€ —2e°" +e
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[Tpumep 2. PelwunTb onepaTopHbIM METOAOM ypaBHEHUE

x"(t) + x(t) = f(t), NPV HYNEBbIX HauanbHbIX yCrnoBuax,

ﬂk

ecnu f (1) 3apaHa rpadouyecku: .
PelueHue: g t
Bbipa3num oyHKUMIO C MOMOLLbIO T z
€ANHUYHOU DYHKUMKM XeBucanpa: | 5 ':

fO=»(t)-2x(t-1)+x%(r-2)

Toraa f(t):’i—ge"%ie‘2|O

p P p



Torga onepaTtopHoe ypaBHeEHUE UMEET BUA

_ _"
1-2¢ ? +e& 7

pX(p)+X(p)=
P
OTcroga
_ N, P —2p .,
X(P)=l = q+€ =[l— ,,p }(l—ZeP—ke“p)
p(p‘+1) p p-+l1

Mcnonb3ays elle pa3 TeopeMy 3anasiblBaHUs, NONy4Yum

x(1) = (1— cosr)x(r) — 2(1 —cos(r —l))x(r —1) +
—i—(l — cos(r — 2))x(r— 2)
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PelleHne cuctemMm NUHENHbIX auddepeHUnanbHbIX
YpaBHEHWUN C MOCTOAHHbLIMU KO3 PurLUneHTamun

{y’—2y—4z=cost v(0)=0

MNpumep Z'+y+2z=sint z(0)=0
PelleHue: nycTb y(f).__- Y(p)
z(1)= £(p)
[Tepexoaum K n3obpakeHnsm
pY(p)-2¥(p)-4Z(p)=—L
p-+1

PZ(p)+¥(p)+2Z(p)=—
\ p-+1
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13 nepBoro ypaBHeHUs1 HAXOONM:

1 1 1
Z(p)=—| pY(p)-20X(p)——— |=~| Y(p)(p-2)-—
4 p-+1) 4 p+1
[logcTaBnsasa BO BTOPOE ypaBHEHME CUCTEMbI, HAUOEM
- 2
Y(p)=pj+2f’+4 n3ateM Z(p)=-——
p (p~+1) p~(p~+D
Tenepb BoccTaHaBnueaem opurmHan ana Y (p)
T “+2p+4 4 B Cp+D_2 2p -3
Y(p)=£ =P P S P- ) _

p-(p~+1) p p°  p+l p p- p+l

:2+ 4 — 2P 3 =2+4t—-2cost—3sint

5

p p° p2+l p+l
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BoccTanHoBum opurnHan anst Z(p)

2 1
L(p)=——F—F:
p- p-+1

I
—2t*sInt = —2jrsin(f —T)dTt =
0

[ [
=—-21cos(f—7T) 0—2Sin(r—1:) 0" -2t +2sint

NTaK,
v(t)=2+4t—-2cost —3sint

z(t) = -2t + 2sint
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PelleHne nHTerpanbHbIX YypaBHEHUN
onepaTtopHbIM METOOOM
I

[pumep. PewnTb ypaBHeHUE  y(7) — I(r —1)x(t)dt =sint
Pewenne. [ycTb x(7) =X (p) 0
MHTerpan B neBon YaCcTu ecTb cBepPTKA PyHKUMK t n X(t)

CocTtaBunM orepaTtopHoe ypaBHEHNE

1 1
X(p)-—XP)=—F—

p p-+1
Pewas ero otTHocutenbHO X(p), Haxo4aum

_ P’ 11 1
AP (p2+1)(p2_1) Z[pz—l—l-l_pz—l}'

|
Haxoaum opurmuHan x(f) = E(Smr +sh r]
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