[TPUMEHEHUE MHTEI' PAJIOB JIOAMEJIA K PACUHETY
I[TEPEXOJIHBIX ITPOLIECCOB

HWurerpansl J{roamens npuMeHAETCS IJ14 aHaJIn3a BO3JIECHCTBUS HA LETb
HaNpsKEHUS IIPOU3BOJILHON (POPMBEL.
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B MHEMHON Lenu JEKWCTBYET MPUHIIUII HAJIOKECHUS: PEaKIUs LENU Ha
CYMMY BXOJHBIX BO3JCHCTBUH PaBHA CYMME PEAKIIMU HA KAXI0€ BO3JCH-
CTBUE B OTAEIBHOCTH.
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3nech L- TuHEeHOoe peo0pa3oBaHUE.
B nHTerpane J{roamens Ci0XHOE BO3JACHCTBUE IIPEICTABIISIETCA B BUJIE
CYMMBbI IPOCTEUIIUX IJIEMEHTAPHBIX BO3AECHCTBUM:
DJIEMEHTAPHbBIE BO3JACHUCTBUSI:

1. l(t ) - eAMHWUYHAsA (QYyHKIUS.
2.0 (t ) -UMIyJIbCHAsT (DYHKIIHS.

EnnnnyHasi pyHKIHUS, IEPEX0AHASA XapaAKTEPUCTHKA e
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[TepexomHOM XapaKTEPUCTUKOW Iienu A <t ) Ha3bIBAIOT PEAKIHUIO Ha
BBIXO/IC 1IENX NPH JICHCTBUU HAa BXOJI€ €AMHUYHON (DYHKIHH.

Jliis onpeneneHus h(t ) PACCUYUTHIBAIOT IEPEXOTHOM MPOLECC MPU BO3-
JCUCTBUHU HA BXOJ €AUHUYHON (PYHKIIHH.

7‘t=0
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- (t > — h(t ) — g(t > - IIEPEXOJIHAsA MPOBOAUMOCTD LEIH, YMCICHHO
paBHas TOKY Ha BBIXOJE IPH JICHCTBUU HA BXOJE €AMHUYHON (PYHKIIHH;

u, (t ) = h(t ) =k (t ) - TIepeXOHas IIPOBOIUMOCTD LENH, YUCIEHHO
paBHas HAINPSHKEHWIO HA BBIXOJAE IPH JCHCTBUH Ha BXOAE CAUHUYHOMN

(QyHKIWH.
[Ipumep.

U
/L'; . uo(t)=11—e = | =k(t);
IBCAD lC(Ol:: l%(t) t

L ic<t):%efzg(t).

3Has h(t ) 5| g(t ), MO>XHO PacCUMTaTh PEAKIHMI0 Ha JIIOOOE CI0XKHOE

BO3JICHCTBHE.
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Nurerpan roamelist nepsoro Bujia

ugx(T) A :
o, | Aury=u’()dr
AU, dr
(4] i
u(0)
0 - >
dT Z'l dT TZ dT T3 ZI‘ T
MomeHT HabJI0/1IeH 1

3ameHseM U, (Z‘) cTyneH4ator ¢QyHkuuen. o KacaTeabHBIX:

lga, = u,, (Tl>> iga, =u, (Tz>°
Benmuunnel crynenek: Au (Tl.> > u’(z'.

l

)dr .
Peaknus Ha BeIXOZE: U, . (t) — Au(rl.)-h<t — Z'l.) :
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Peakiusg Ha BBIXO/1€ B MOMEHT HAOIIOJICHUS £:

n n
u (1)=U(0)h(t)+ i ElAuih(t —7,)=U(0)A(t)+ i Elu’(q)h(t —17,)dt;
I[TycTh dt — 0. Ilepexomum Kk uaTErpany JroaMess epBoro BUAA:
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u (t)=u(0)h(t)+ [u'(v)h(t —7)dr.

Wurerpan Jlroamend. 1-ro Buga BBIPAXKAET PEAKIIMIO HA BBIXOAE 1ICMHU
yepes NepeXoJHyI0 XapaKTEpUCTUKY Lienu /1 (t )

IIpaBuno: B unTerpane Hroamens [-ro Buaa ckadok BXOJIHOM (DYHKIIMH

B MOMEHT [ = [, yYHUTBIBACTCs CjlaracMbIM BH]a Auh(t —1 l.). [InaBHbIE

b
U3MEHECHHUS (PYHKIIMHA YYUTBIBAIOTCS WHTETPAIOM f u /<t )h(t — Z')d T, rae
a
HIDKHUIA TIpefie] d— Hadano JAeicTBus QyHKIUHU, a BepXHMH npenen b —
MOMEHT HaAOJIFOICHUS WA KOHEI[ ACMCTBUS (PYHKIIHH.
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\ A

Wurerpan Jlroamesns Haa0 3alMChbIBATh OTACIBHO I KAXI0Tr0 UHTEP-
BaJia NU3MEHEHUS (DYHKITUHU.

1. Ha mepBom unTepBane 0 < ¢ < 1,:

u (t)=u,(0)h(t)+ zu{(f)h(t —7)dr.

2. Ha BropoM muTepBaie f;, < < 00:
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u (t) U, (0)h<t) -+ full( )h(t — T)df + [uz (tl) —u, (tl)]h(t — tl) -+
0
[
+ [uy (z)h(t —7)d7.
4
Bropas ¢opma 3anucu uHTerpana roamensa I-ro Buga
l
u_ (t)=u(t)h(0)+ [u(z)h'(t—7)dr.
0
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NmvnyabcHasgs QyHKIUS, HMITYJbCHAS XaPAKTEPUCTHKA LENU
NmnynscHOM  QyHKOUeW (menbTa-QyHKIUMEH, QyHKOouen J(upaka)

Ha3bIBaeTCA PyHKIHA O (t ), oOJIaaroIasi CBOMCTBAMU:

1.6(¢)=0,xorma t =0 (£<0, 1>0).
2. 5(0):oo,Korz[at:O.

3. T&(r)dt:l.

o(t)
oA Y 1

T A?

0] ¢ 0

> AR

10

B.A. Anexun. DnektporexHuka. Koncnekr nekuuii. 2012



o) (t )— (GYHKIHS 3TO UMIYJIbC OECKOHEYHO MaJIOW JJIUTEILHOCTH 1 Oec-

KOHEYHO OOJIBIION aMILIMTYIbl. 11T01aap NMITyJIbCca IMMOCTOSIHHA U paBHA 1.
OIHOCTOPOHHSA eIbTa GYHKIHUSA O (t At ) — 0 (t ) npu t — 0.

Haiinem WHTErpa: ot 5<t): 1(t> = ] 5(t>dt.

CreqoBaTeIbHO: 5(t) — %(l(t»

OuUIbTPYyIOIEE CBONCTBO O (t )

Z f(2)8(c—7)de = (1)
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Pacyer UMNyJIbCHOU XaPAKTEPUCTHKH

’ I
5(1) 1] lim(t) lueblx(f)
M : .

NMITyIbCHOM XapaKTEPUCTUKOM IIEITH h5 (t ) Ha3bIBAKOT PEAKIIMIO HAa

BBIXOJIE LIETIN IIPU JECHCTBUU HA BXOE %) (t )

HNMriynbCcHass NOPOBOAYMMOCTb YHCJIEHHO pPaBHA TOKY Ha BBIXOJIE
i (1) =hs(t)= g5 (2) [em/c]

NmnynecHas (QyHKIMA 10 HANpsSOHKEHUIO U <t ) =h 5 <t ) =k 5 <t )
[1/c].
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Haiinem uzobpaxeHnue O (t ):
F(p)=[&(t)e"dt=e" [ 8(1)di=1.
0 0

OriepaTopHbIi MeTOx pacuera /A (t )

oL
R B pC 1 B
N U<p>_R+1_1+RCp_
(‘) )= — ]/pClU(p) pC
4 1 1 «1 L
z % :RC. _l_LT;e T:h5(t>
P™ ke

PacueT 1o nepexoHON XapaKTePUCTUKE
3anuimem naterpain droamens I-ro Buga (BTopas popMa 3amucH):
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. ()= 5(f>h(0)+z5(r)h’(t—r)df -
=h(0)5(t)+A'(t) = hy(2)

UuTerpaJ /Jroamesist BTOporo Bujaa

HNaTerpan Jlroamenss BTOpOro BUAa BhIPAXKAET PEAKIIUIO HA BBIXOJIE 11€-
A C TIOMONIbI0 UMITYJIbCHOW XapaKTEPUCTUKH IIEIIH.

3aMEHAM BXOJHOM CUTHAJI MOCJEIOBATEIBHOCTHIO HMITYJIBCOB JIJIH-
TEJIBHOCTHIO 7. Kakaplil UMITYJIbC MOXHO MNPEICTABUTH PA3HOCTHIO JIBYX
(YHKIIUM BKIIFOYCHUS:
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Uk(fk)_ J/r

2

[ ; i uk(rk):ukll(r—rk>—l(r—rk—dr)].

|
}é(—i ?
<, art
YMHOUM U pa3jieauM Ha dT:
I(z—7,)—1llt—7, —d

uk(rk):drukHT n)-lr—m T>]:ukdr5(r—rk).

ar

DOyHKIMA O <Z' — Z'k) BBI30BET Ha BBIXOJIC PEAKIIHIO /i (Z‘ -7, )
Oyukwmst U, dT0 (Z' — Z'k) BBI30BET Ha BBIXOJE peakuuto U, dTh; (Z‘ —T, )
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N udrhs(t-11)
Usx(T) /\\ VAN —
" L C 0 T Mf p—— )
u
" 2 i M ‘ s vl :
| |
| R /\ | urdths(T-15)
| AN
d‘[ : . & 0 T :r t e T
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0 b ' § Uex(") /.\| usdths(t-13)
|
N

B MoMeHT HaOmroAeH s £ U, (t) — i U, <2’k )h5 <t — T, )dT.
k=1

[Tepexonum Kk uaTerpany npu dz — 0 :
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u,, (1)= Zu(f)/% (t—7)dr = Zu(t o, (2)dr.

[Tonyunnu uHTErpan /roamenss BTOporo Buja (MHTErpajl HAJIOKCHHS,
CBEpTKa (PyHKIMK). BbIpaxaeT peakiyuio Ha BbIXOAE C MOMOIIBIO UMITYJIb-
CHOU XapaKTEPUCTUKH 1ICIIN.

[Ipumep.

b u(t)

u1(0)

\ A

0 : .
: BxoxgHoil curHan pa30OMBaeM Ha JIiBa

MHTEPBAA.
1. Ha nepeom untepBaie 0 < ¢ < ¢;:
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[
u (t)= [u(r)hs(t—7)dr.
0

2. Ha BropoM muTepBaie f;, < < 00:

tl
u ()= gul (7)hs(t—7)d7 + juz (7)hs(t—7)dz.
tl
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[NEPEJJATOYHA Sl ®YHKIN S TUHEUHOMU LIEITU

Q_

l Xorlt)

&

JI

X 6Xx (19)

’ Y,.(p)
6blX p
6’blx() K p —
ly : () X, (p)
%/
Yeux(D)

Ilepenatounoit (yHKIKMEN [EMU HA3bIBACTCS OTHOIICHHE ONIEpATOPHOTO
M300paKEHUS BBIXOJHOM BEJIMYMHBI K OIIEPATOPHOMY HM300PaKECHUIO BXO/I-
HOW BEJIMYUHBI.
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p)
K <p> __ _ ebix ( L
R
&— —o— U6x (pl >
Uex(p)i C I/pC l Ugbzx(p) Uex <p) | p—C 1
? " 1] 14+RCp
U R+—
" (p)[ t C]
CBsI3b IIepeaaTOYHON (QYHKIUNA U UMITYILCHOM XapaKTEPUCTUKH LIETTH
—] 2
erx(p) JIl erbDC(p) Ugb’x <p> — K<p> . Uex <p>
—] 2
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lyers u,, (1) = §(t)=1. Torna U,,, (p) = K (p)-1=h, (1).

CrnenoBatensHo: /g <t>=K ( p).

HMmIiyJibCHAs XapaKTEpUCTHUKA U MepeaaTouHas (PyHKIMS CBS3aHbI IIpe-
oOpa3oBaHueM Jlamaca.

CBs3b IepeaTOYHON (DYHKIIUM 1 IEPEXOTHON XapaKTEPUCTUKH 1LIETTH

yers u, (1) = 1(£)=—. Tora U, _(p) = K (p)-—=h(t).
([ J p p ([ J
Cl1e10BaTEIbHO: h(t>;M
* P

Ot QOpMyJIbI MOXKHO HNPHUMEHSTH I pacyeTra UMITYJbCHOM U Iepe-
XOJIHOU XapaKTEPUCTUKMU.
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