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Mag3y: OnepanuoH XMCOOHUHT 0ab3U TYLIyHYAJIAPHU

Pexa (acocuii caBosiap)

1. OnepanuoH XMCOOHMHI PUBOKIIAHUII TAPUXHU
2. OpruHan Ba TacBHUp.

TasH4 TymyH4amapu

Omnepannon xuco0, CAMBOJIUK XUCO0, OpTUHAT PYHKIHS TacBUp QYHKIUS, OUPIHK
byHKIMA, SKCTIOHEHIUAN QYHKIMS, TaMMa GYHKIHA, Aapaskand GyHKIHS, TACBUPH.

1 — acocuii caBo
OmnepaliioH XUCOOH MHT PUBOKJIAHUIII TAPUXHU

YKUATYBUMHUHT MaKCaIy.
1. OmnepanodH XUCOOHUHT BYXXYATa KEITUITUHU U30XJIaIl
2. OrmepaiiioH XUCOOHUHT PUBOKIIAHUIITNHN TAXJIAIT KAJTUIIT

Tanabanap y4yH UJICHTUB YKyB MaKcajjiap
1. OnepanuoH XMCOOHUHT BYXKY/ira KeIUIIN cabaOuHu OMIIaH H.
2. OnepanyoH XMCOOHWHT PUBOKIIAHUII TAPUXUHHU HU30XJIANTH.

1 — acocii caBoJ1 0aéuu

Onepanion (CUMBOJIMK) XUCOO (yciay0) OWpUHYM MapTa aHTWIUS WHXXCHEPUS
Onusep XeBucaiin (1850 - 1925) xymianunrad. Y sIeKTPUK KaTTAIUKIAPHUA XHUCOOIaga

o o d
OTIepaIiioH XHUcoOAaH KeHr (oimaanmiaan. XeBrucam p:a (t-y3rapyBun) CHMBOJI

kuputau. Macanad, x=x(t) QYHKUUSHUHT n - TapTuOIu XOCUJIAHCUHU
n
n

d ~
p = at" CHMBOJI OMIaH aJIMallTUPIU. By CHUMBOJIHM KYyJUIalll HAaTHXKaCHOad

L[x]=a,x™ +a,x™? +..+a,_,x+a, =0
n - TapTuOau y3rapmac koddduiieHT N auddepeHian TeHriaMa
L[p]=a,p" +a,p"* +..+a,,p+a, =0
Anrebpank TeHrjaamara Kelqutupuiaau. by TeHrinama eannu0, kenH x(t) TOMMIaau.

¢ 1 o
byHuHT yuyH IO X(t)dt mHTErpan 6 CUMBOJIHM KYIjlaml OWjlaH TOMHJIAIU.

1 1 t? 1t
—=t,——>— Ba — — — 1e0 onaau.
p p A " nl

Mucon x'—x =1 TtenrnamManu Xx(0) =0 OOUUIaHFUY IIAPTAA €YUHT.



Eunmn.

pX—X=1, (p-1)x=1,x:%zli:1(1+i+i+...+in+...j
p-1 p

KOxopunarunapau ybTHOOPTA OJICAK
2 3 n
X = It(1+t+t—+t—+...+—+..} = Jtetdt =e' -1
0 21 3 0

by aca TeHrnamanu ednmu Oyiajau.

O.XeBucaii, omnepainyoH XHCOOHM acociaml OwiaH IIyFyulanmagu. byHu sca
amepukanuk umkeHep J.Kapcon Ba anmmsimm wmatematuk  bponBuu (1875 -1930)
acocimab Oepmu. b.Puman (memuc marematuru) Ba (QpanHimy3 Maremaruru Jlamiac
OMepalioH XHUCOO HA3apUSICUHU spaTauiiap.

Oneparmon  xuco6  auddepeHnnan  TEHIVIAMallapHU, XYCYCUH  XOCHWJIAlU
muddepenuman TEHIJIAMAJIapHU  €YMIIA KYJUTaHUIIAIH. VYHaaH Tamkapu
AJIEKTPOTEXHUKAA, paAMOTEXHUKA/1a, aBTOMATIAIITUPHILIA KEHT KYJJIaHUIJIa M.

1 — 606. Jlanac anMamTUpUIILIAPH.
Oprunan Ba TacBup.
TacBUpHUHT aHUKIAII COXACH

Teopema 2.1. Arap f(t) opru"an s, ycuin kKypcaTkuuiau Oyica, y xonga F(p) QyHKuus
Rep>s, SpUM TEKHUCIUK/IA IKAHJIAIIAIA Ba aHATUTUK QyHKIUS OVianu.

Hazopar tonmmpuxinap

1.1.1. X¥iCOOHMHT acoCcuyucu Kum?

1.1.2. XucoOHMHT Ha3apuil )KMXaTAaH KUMJap acociabd oepurau?

1.1.3. Onepammon xuco0 kaiicu (an Tanabu acocuaa BYXKyHAra Kenaau?

1.2.1 OnepamuoH XUCOOHHUHT PHUBOXKJIAHUIIUTA Y3 XOCCATAPUHU KYIITaH KaliCH €TyK
MaTeMaTUKIJIapHU Outacus?

1.2.2 bupunun 6yn1ub onepanion Xxucod Xakuaa KUTOO YMKapraH OJIMM KHM Ba Kaiicu
Hunnapnaa €3uiran?

1.2.3 Omnepanyon xucobaa KalcCH CHUMBOJ HIILIATUITAH?

1.2.4 Konmupuiran cysiap OwiaH TYIIUPUHT:
Onepanuox Xuco0 épnamua

KYPUHUILJArH TEHIrJamMa

TEHTJIaMara KeJITHUPHIIAIIH.

2- acocHii caBoJl
Oprunan Ba TacBUP (QYHKIUSIIAP.
VKUTYBUMHHHT MaKCau:
1. Oprunan Ba TacBUp (QYHKIUsATIAP TabpudIarl.
2. bab3u opruHanm Ba TacBUp GYHKUUSIIADHUHT TacBUP (YHKIMUSICHHHU TOIHIIL.
Tanabanap ydyH UHAETUB YKyB MaKcaiiap.
1. Oprunai Ba TacBUp (QYHKIMSUTAPHUHT TabpubIapuHA OUIaIH.



2. bab3u opruHan GyHKUUSIAPHUHT TACBUPJIIAPUHU TOMA OJa/H.

2 —acocuii casoi 0aéHu
OrnepanioHa XMCOOHUHT 0ab3U TYITyHYAIApU Ba XOCCalapH.
Opurunan-GyHKIUS Ba TaCBUP QYHKITHUS.

Tawspud 1.1. Xakukuii t apryMeHTIM KOMILIEKC (QyHKITUS f (t) = U(t) + iV(t)
Opurunan GyHKIUS AeHUIaau, arap y Kyluaard mapTiapHd KaHOaTJIaHTHUpCa
1. f (t) Ba YHUHT N-TapTHOTrava XOCHJIAJaph y3TyKCU3 €KU KeCHK (OYIIaKkiin) y3IyKCHs.

2. f(t)=0,t <0 6ymranna
3. lynmait M>0 Ba S>0 consiap MaBXyIku, Xxamma t>0 ydyH
‘ f (tX <M .E‘St TEHI CU3JIUK OaKapuyiaju.
Taspud. 1.2. Arap Sg =0 conu maxyxn 6yauo, 3) mapt S =Sg + £(g > 0) yuyn
Gaxapuub, S =Sy —& ydyH Oaxapuimaca, Sy ra f (t) GYHKIUSHUHT YCUII KYPCATKUIH
AeHHIaan.

Jlemak, opruHan — GyHKIUS f(t), t — o0 na werapamanran €xu eStra HucGaran
CEKMHPOK YEKCH3Ta WHTUJIAIN.
Tabpud. 1.3. oprunan — QyHKIus f(t) HUHT TacBUpH €KU TacBUp — GQyHKUHUA J1€0

KOMIUIEKC P =S+Ii0, aprymeHmim F(p) ¢dyHkuusgra atuiaau Ba Kyhaaru Jlarumac
MHTETpaJIIIM €pAaMHia XUCOOIaHAIH.

F(p)= [, e P f(t)dt

Scmarma. Kemaxakna — f(t) opruman gymxumsra F(p) tacBup — gymkmms Moc
kenTupuiran 6yica, f(t) — F(p) KYPHHUIIIA, TACBHP — (PYHKIUSATA OPTHHAT (QyHKITUS
moc xemrupunca  F(p)— f(t) «ypunnmma Genrumaiimus.

Ncb6oT. 1. OpruHadHUHT YUyHYH IIapTura acocan (teopema 2.1 HU UCOOTH)

|f () < Me™', Rep>s

VY xomnna.
IF(p) < Igo ‘e‘et f (t)dt‘ <M j(‘)” oSt Sty
Exu
F(p) < , Rep=s>5;
S— SO

Hemaxk, pynkuus F(p) Rep =s >S( coxana masxyn

AF(p) _F(P+Ap)—F(P) _ o —pteoy 1 o—apt 4y 4p
T A _joe f(t)Ap(e 1)-dt

2

: 2
= jgo e PLf(t) i{— Apt + (ApH)~ _ ..}At
Ap 2!
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AF(p) —pt
jo tf (t)+&
Byepz[a
—pty2 1_Apt(apt)
€= Apjof(t) Pt [ZI 2 TR dt

AP — 0 na & — 0 um kypcaramus.
2.2
1 |apt] |ap|"t
—+ +
3! 4

+ ...

| < \Apugo\f(t)\\e—pt \tz Tt

Exu
] <|Ap|-M Igo o~ (S )t+ApIt 2
Wkku mapTa Oynakinad UHTEerpajllaiMu3, HaTUXkaaa
2M
e < 3°/Ap)
(s —so —|Ap))
Jlemax, —0 na ‘8‘ — 0 1u

[ynpaii ko6, F'(p) = —Jgo e~ Plf (t)dt

Teopema. 1.2. Arap F(p) Sg KYpCaTKu4ju f(t) OPrHMHAJIHMHI TaCBUPH Oyiica

lim F(p)=0

p—o0

ot < el [E&

2
+...|dt =



Ucoor. Rep > S TCKUCIHUKAA
\F(p»:{j”e—mf(odt M
0 S—Sp

p—>o ga S—oo mynunar yuya lim F(p)=0 Rep>Sy spuM TekucIMKIa
Re p—w

<

F ( p) aHAJIUTUK Oynmaranauru yuyH (teopema 1.1)

lim F(p)=0

Re p—x
Teopema. 1.3. Jlaruac unterpanu (1.1)

D:{Re p>sg.larg(p—so—o) <= -o
(04

Coxaja TeKUCIUK skuHaamanu, oyaaa & >0, o > 0 ucranran Ku4uk CoHap.
U cboT. pP=Sy+ 0 HyKTaHu onamus, Oy HyKTana QyHKUUSAHA KHMMaTH

jfe*%+0ﬁfaxn—¢a) (2.1)
Kypunnmina 6ynaau. Jlapomu 10 6etna
bupnuk Qynkims.
OyHKIHS — OPTUHAIH
0,t<0
t) =
10 {1,'[ >0

1 .
(@)=, Tm n()=1

bupnuk Qynkius nevnnaau.
Arap f (t) opruHai QyHKIUSHUHT 1) Ba 3) mapTiiapu KaHOaTJIaHTHPCa
0,t<0
ﬂomo={”0i>o
OyHKIMS OPrUHAIHUHT XaMMa IIapTUHH KaHoaTiaaHThupaau. MacanaHn, f(t) =t2 (— 0, oo)
OpalMKaa Y3IyKCu3 Ba t>0 yerapamanran (M -1s,=1t°<e') mekun t<O0, f(t)=t>=0,
ry cababmu f(t)=t*> 1) Ba 3) mapTiapuHUrdHa KaHOATIAHTUPAId. Y XoJiaa
ﬂ0m0={ﬁ”>°

0,t<0

Opurunan 6ynam.

| 7(t) f(t)

1 ;> t
) e t?

v

v
v




bab3u (yHKIUSTApHUHT TaCBUPH.
1. n(t) Oupauk (GYyHKIUSHUHT TACBUPH.

F(p) = [ e n(t)dt = fim ["edt = lim * ["= tim[ £~ Ler |- L 152 (41
(p) = [ e ™n(t)dt = lim ["e"dt =lim = [ = lim| —~—~e =Sr1os4

a~>oo_p

2. €” GYyHKUUSAHUHT TaCBUPHU

ef( pfa)t

F(p)=[ e ™e"dt=lim ["e *'dt = lim

o—>0 a—w p —-a

. ~(p-a)a
I:ﬁm( 1 e J: 1 ,e‘7’t—>—1 ,Rep > Rea
0 a—w p p_a p_a

3.l'amma ¢yHKIHS.
r'(S) = _[:e‘tts‘ldt
HU OYynakinad MHTErpaiaiMus.
u=t’,do=e"'dt,du=st""dt,c=—€"

_ _ptys * © —tgs-1 _ © —tgs-1
I'(s+l)=-e tL+s_[0e t dt_sjoe todt

Jlemaxk,
(S +1) = ST'(s) (4.4)

(4.4) popmynanu KeTMa — KET KyJUIaiiMu3.
Irs)=(s-1) TI(s-1),TI(5-2)=(s-2DI'(s-2),...,
(s +1-k) = (s — k)['(s — k)

Harmxana,
I's+1)=s(s-D(s—2)...(s—k)I'(s=k), k<s
(4.5)

Arap s=n HaTypall COH OyJca
I'n+1) =n(n-)(n-2)...2.1I'(1) =nl
r(_ n+ 1) _eyretnt

2 (2n)!
(4.6)

© 4 _ 1_oo_edt_ oo_,z-z _
Yynkwu, (1) joe dt =1, F(Ej_-[oe W_ZIOE dr =z

r(n+ij:1.3.5....(2n—1)\/; @ [
2 o S

(4.6)

4. t° a > -1 QYHKIUIHUHT TACBUPH.

F(p):j:e’ptt“dt: L je%*dr

a+l



