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MY kII31
CraTnyeckue M JMHAMUYECKHE XaPAKTEPUCTHKH CHCTEMbI
BTOPOI0 MOPSAAKA

1. Ienv pabomwl: TONYYUTh HABBIKM ONpEIEICHUS MepeaaTOuHOM
(YHKIMM M YaCTOTHBIX XapaKTEPUCTUK MO AUPepeHIHaIbHbIM YPaBHEHUIM
CAY, pacuera (QyHKIIMM Beca MpU M3BECTHOW MEPEXOJHON (PYHKIUU.

2. Ilpaxmuueckue 3a0auu 015 peuieHusL:
3agaua 1. Onpenenuts AuHamuueckue xapaktepuctuku CAY, eciu
ee nupdepeHnnanbHOe YpaBHEHHE:

dy _
0,5 o +y(t) = x(t),

1.1 OcnoBHo#t xapaxktepuctukoit CAY sBiseTca mnepeaxaTodHasi
ynkuus, npeacrapisionas coboit oTHoueHue nzodpaxenuit o Jlammacy
BXOJAHOTO cHrHasa X(P) K BBIXOJHOMY curHainy Y(P) Npu HYJIEBBIX

y(p)
P = m

Hust  toro, 4toObl moayunth W(P) HEOOXO0AMMO TEpeHTH OT
opuruHaia nudpepeHnnaIbHOTO YpaBHEHHUS K U300paKEHUIO:

0,5p - y(p) +y(p) = X(p),

(0,5p +1)y(p) = x(p), Torxa

_y(p)_ 1
W) = x(p) 05p+1

HaYalbHBIX ycinoBuax: W

1.2 JInst HaXOXKASCHUS YaCTOTHBIX XapaKTePUCTHK HEOOXOIMMO
- MOJIyYUTh YACTOTHYK (YHKIIMIO CHCTEMBI 3aMEHOUN B BBIPAXKCHUH
11 TepeaTouHod ¢yHkuuu omepartopa Jlammaca p Ha omepatop Dypbe
jo:
Wiie) = YU _ 1
X(jo) O05jo+1’

- ONpEAeNUTh JACUCTBUTEIBHYID M MHHMYI YacTh YacCTOTHOM
GYHKIUH, 71 4€r0 YMHOKHUThH YUCIUTENb U 3HaMeHatenb W(j®) Ha gucio,
KOMILIeKCHO- conpsbkeHHoe ¢ (0,5jo+1), t.e. Ha (1-0,5jw):

—-0,5m
1+ 0,25w° 1+0,25m% '’

- paccuyuTaTh aMIUIMUTYJAHO-YAaCTOTHYIO XapakTepuctuky (AUYX) wuiu

Re(w) = CIm(w) =



MOJIyJib YaCTOTHOU (YHKIIUU:

1
J14+0.250°

- paccuutaTh (a30-4acTOTHYIO xapakTepuctuky (DPUX) wunwm

A(®) = /Re’ (o) + IM? () =

apryMeHT 4YaCTOTHOW (PyHKIIUHU:
Im—(m) =—arctg0,5w,
Re(w)

- U3MEHSA ®, MOCTpouTh rpaduku AUYX u ®UX,
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(ADUYX), nns 4dero MOACTABiIsAS B BBIPAXKEHUS I JACUCTBUTEIBHOU WU
MHUMOW 4YacTU 4YacToTHOM GyHKIUU @ oOT 0 10 oo, HOCTPOUTH B
KOMIUIEKCHOU Ti1ockocTH rogorpadp ADUX,

0,1

Im(w)
o
w
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Re(w)

1.3 Bpemennsie xapaktepuctuku CAY

K Bpemennsim xapaktepuctukam CAY OTHOCATCS, NPEXKIAE BCETO,
nepexojHas xapaktepuctuka h(t) mim peakius CUCTEMbl Ha €IMHUYHOC
BO3jciicTBHE, 1 QyHKIMSA Beca W(T) miin peakius CUCTEMbl HA HMITYJILCHOE
BO3JelcTBUE BUAE O-(QYHKLIHH.



h(t) 1 w(t) cBa3ansl cootHomenuem: W(t) = w

HaiitTu pynkuuio Beca, eciiv mepexoHasi XapakTepUCTHUKa paBHaA:
h(t)=1-e*

[Tocne nuddepeHupoOBaHUS UCXOTHOTO BRIPAKECHUS MOJIyYaeM:
w(t) =0,2e %",

3agaya 2. Omnpenenutb BbIpaXXEHUE YAaCTOTHOM (YHKLHMH TIO
3aJJaHHOM TepelaTOuHON QYHKIIUH

1
VV('O)=2p+1'

Zagaya 3. OnpenenuTh BbIpaXXEHUE YACTOTHOM (QYHKIUH IO
3aJJaHHOM MepenaTouyHon (yHKIUU
p+1
W(p)=———.
p°+p+1

3agaua 4. OmnpenenuTh BBIPAXKEHUS aMIUIMTYAHOW U (a3oBoi
YaCTOTHBIX XapaKTEPUCTUK IJIs1 JAUHAMHYECKOTO 3BE€HA C MEpedaTOYHOU

byHKIIHEH

1
W(p)=—-—.
p+1

3agaua 5. Ha BXoa IMHAMUYECKOTO 3BE€HA C MEPEAATOUHOM
byHKIHEH

W(p)= 5+,
p°+p+1

MOCTYyNaeT TapMOHUYECKHN CHUTHAI TMOCTOSHHOW aMIUTUTYyABl C
gacToToil @ = lpan/c. Ha xakoit yros OyaeT cMeEIIeH BBIXOJHOW CHUTHAJ B

YCTAaHOBUBIEMCS pEXUME?

3agaua 6. Onpenenuts auHamudeckue xapakrepuctuku CAY, ecnu
ee nuddepeHnuaibLHOE YpaBHEHUE:
d’y

2

0,01

+ 0,1% +y(t) = 5x(t),

3agaua /. Onpenenuts AuHamuueckue xapakrepuctuku CAY, ecimn



ee nuddepeHumnanrbHOe ypaBHEHUE:

dzy_ dy B
e 2dt +y(t) = Xx(t),

3agaya 8. Onpenenuth AuHaMuueckue xapakrepuctuku CAY, ecnu
ce nuddepeHnmnanpbHOe ypaBHEHHUE:
d’y

2

0,1

+ 0.005% +y(t) = x(1),

3agaua 9. Halitu ¢pyHKIUIO Beca, €Clid MepexoHasi XapakTepUCTHKA

paBHa:
- h(t) = 5t,
- h(t) =10,
—5
e’ . AJ1-87
- h(t)=1- sin 5 t,rne £=0,01, T=2c

1-§2 T

3agauva 10. Haiitu mepexoaHble XapaKTEPUCTUKHU, €CIH (YHKIUH
BECa PABHBI:

- w(t)=T7t,

- w(t)=5,

K
- w(t) =?e‘“T, rae k = 15, T = 0,2c.
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MY k I13 2
Pemenue 3aga4 npeodpa3oBaHusi CTPYKTYPHBIX CXe€M M pacyeTa
UX NepeaaTOYHbIX PyHKUHUHT

1. I{enu paboThI

[IpuoOpeTeHne HaBBIKOB MNpeoOpa3oBaHHUsl CTPYKTYPHBIX CXEM
MHOTOKOHTYpHBIX 3CAY.

[IpuoOpeTeHne HaBBLIKOB UCITOJBb30BAHUS MeTO/1a rpadoB.

2. IIpakTyeckas 4acThb.

[IpeoOpa3zoBanue cTpykTypHOoi cxeMbl CAY mpoBOAUTCS C LEIBIO €€
YOPOIIEHUST W TOJIYYEHHS TMepedaTOYHOW (PYHKLIMU CHCTEMBl Kak
COBOKYIHOCTH NE€PEIaTOUYHBIX (YHKIUNA COCTABISIOMINX €€ 3BEHHEB.

CrpykrypHas cxema CAY B mpocreillieM ciaydae CTPOUTCA U3
AJEMEHTApPHBIX JWHAMUYECKUX 3BEHbeB. HO HECKOJBKO 3JIeMEHTapHBIX
3BE€HbEB MOTYT OBITh 3aMEHEHBI OJJHUM 3BEHOM CO CJIOXHOU IepeaaToOyHo i
byHKIMEH.

[TocnenoBaTenbHOE COENMHEHUE, KOTAa BBIXOJHAsl BEJIMYHHA
INPEAIIECTBYIOIIEr0  3BEHA  MOJAETCA  HAa  BXOJ  IOCIEAYIOIIEro,
npeoOpa3yeTcs B OSKBUBAJIEHTHOE 3BEHO C IEpeNaTouyHol (yHKUHEH,
pPaBHOM NMPOU3BEICHUIO EPEAATOYHBIX (QYHKIINN OTEIbHBIX 3BEHbEB:
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Pucynox 6 — IlocnemoBarensHoe (a), mapamienbroe (0) coenuHEeHUS
AJIEMEHTAPHBIX 3BEHBEB, COCTMHEHNE C 0OPAaTHOU CBA3BIO (B)

[TapamienbHO - COrJIaCHOE COEJUHEHWE, KOrJa Ha BXOJ KaXJI0ro
3B€HAa MOJAEeTCS OIMH U TOT K€ CUTHaJ, a BBIXOJIHBIE CHUTHAJBI
CKJIaJIbIBAIOTCS, n npeoOpa3zyeTcssi B 3BEHO C
NepeaTOYHOU byHKIIHEH, Wons =i=z‘{ i paBHOI CymMMe
nepeaaTOuYHbIX (YHKIUNA OTASITbHBIX 3BCHBEB.

[TapannenpHO - BCTPEUHOE COECAUHEHUE, KOrjJa 3BEHO OXBAYECHHOE
MOJIOKUTEIBHON MM OTPHUIIATENILHOW 00paTHOM CBs3bIO, IpeoOpaszyeTcs B
3BEHO C MepenaToyHon QyHKIUEH:

_ W
A+ W W
JUISL OTPUIIATENIbHOM 00OpaTHOM CBSI3U U
W= Wn
AKE
1-W W

IJ151 TOJIOKUTENBbHOM 00paTHOM CBA3H.
Ecimm Woc = 1, To 0OpaTHas cBs3b Ha3bIBACTCA CAUHUYHOM, TOTIQ
Woke = Wi /(1 £ Wy).

Ecnu MHOTOKOHTYpHasi cucTeMa MMeEeT MepeKpelinBarouuecs CBs3u,
TO JJis BBIYMCICHUS ODKBUBAJICHTHOW MepeaaTOuYHON (YHKUIHMH HYKXHBI
JOTIOJIHUTENIbHBIE TTpaBuiia (pUCYHKH 7 H 8):

- TIpU TMEepeHOCce CcymMMaTopa uepe3 3BEHO MO0 XOJy CHUrHana
HeoO0XoauMoO a00aBUTh 3BEHO C MNEpeJaTOYHOM (PYyHKUHEW TOro 3BEHa,
yepe3 KOTOpO€e NEPEHOCUTCA CYMMATop;

- eclIM CYyMMaTop NEpeHOCUTCS TMPOTUB XoJa CHUTHama, TO
no0aBiseTCsl 3BEHO C MepeaaTouyHoil (yHKIuel, oopaTHON mepeaaTouHon
GyHKIUM 3BEHA, Yepe3 KOTOPOe MEPEHOCUM CYMMAaTOop;

- IpU TEepeHoce y3Jia Yyepe3 3BEHO MO XOJYy CUrHajia Jao0aBiseTcs
3BEHO C MepenaToyHou QyHKuuen, oOpaTHOW mnepenaTouyHod (yHKIUU
3BE€HA, Yepe3 KOTOPOEe MEPEHOCUM Y3€eJ;

- €CIU Yy3eJ MEepEeHOCUTCS MPOTHB XOJa CHUTrHaja, To Ao0aBiseTcs
3BEHO C TMepenaToyHor (yHKIMEH 3BeHa, Yepe3 KOTOpPOe MEepPEHOCHTCS
y3ed.
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Pucynok 8 - [IpaBuiia nepeHoca y3ia B CTPYKTYpPHOU cXeme

Hcnonb3yss BbIlICONUCAHHBIE TIpaBUja MpeoOpa3oBaHUs, MOXKHO
MHOTOKOHTYPHYIO CHUCTEMY ABTOMATHYECKOIO PETYJIHUPOBAHUS MPUBECTU K
OJTHOMY IMHAMHUYECKOMY 3BEHY CO CIIOKHOM MepeaaTouyHON pyHKIIHEH.

[IpeoOpazoBaHMe HaUMHAETCS C BHYTPEHHUX KOHTYPOB YIIPaBJICHHUS.

Kaxnpii  sTam  mpeoOpa3oBaHUs  JIOJDKEH  COMPOBOXKAATHCSA
COOTBETCTBYIOUIEH CTPYKTYpHOM cxeMou. Ecim HeTr crnenuaibHOTro
yKa3aHus, Bce OOpaTHBIE CBSI3U B CUCTEME CUMTATh OTPHUIATEIbHBIMU.

Hcnonb3ys BhIIEyKa3aHHbIE TNpaBuiia, MpeoOpa3oBaTh CIEAYIOIIUE
CTPYKTYpHbIE CXeMbl M HalTu mnepenarounble ¢QyHkuun CAY 1o
YIIPABJSIIOIIEMY U BO3MYIIAOIMIEMY BO3IEUCTBUIO.

Ilpumeuanue. llpm pemeHun 3amad  cileayeT IOMHUTB, 4TO
nepegaTouyHas (QyHKUIHS IO YIPABISIONMIEMY BO3JCHCTBHIO MOXET OBIThH
MoJIyuyeHa, eclii Bo3Myllaromee Bo3aeicTBue Z(P) OTCYTCTBYET, U
Ha000pOT, mepejaaToyHas (QPYHKIUS MO BO3MYIIAKOIIEMY BO3ICHUCTBUIO
onpenensercs npu X(p) = 0.

10



X(p)
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3amgaua 1

[Tonyunts nepenarounyo GyHkuuio ciaenyroimeit CAY:

a) 1O yHpaBJSOLIEMY BO3JI€ICTBHUIO,
0) Mo ynpaBJIsIOIIEMY BO3EHCTBHIO

Z(p) —| Ko K7/(T2p+1) |—s

K1 K2/(T1p+1) K3/(T2p+1)

\ 4

Tp/(Tp+1) K5

A

1/p

K4

Y(p)

v

A

3angaya 2

[Tonyuuts nepegatounyro QyHkiuio ciaeaytomed CAY:

a) MO yIpaBJSIONIEMY BO3/ICHCTBHUIO,
0) Mo ymnpaBJsSOIIEMY BO3/I€HCTBUIO

Z(p)

X(p) —| wip) w2(p)

w3(p)

v

» Y (p)

—| wa(p)

w5(p)

a

3amaua 3

[Tonyuuts nepenatounyo Qynkuuto ciaeaytomed CAY:

a) Mo yIpaBJsSOIIEMY BO3/ICHCTBUIO,
0) Mo ymnpapJsOIIEeMY BO3/I€HCTBUIO

X(p)

— WiP) @ w2(p)

v

YO

w3(p)

wa(p) |

ws(p) |

11
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3amaua 4

[Tonyuuts mepenaTounyto GpyHkiumo ciaenyomein CAY:
a) MO0 YNIPaBJSIOIIEMY BO3ICHCTBUIO,

0) Mo ynpasJIsOIEeMy BO3JCHCTBHUIO

W3(p)
X(p) Y(p)
W1(p) W2(p) ——
W4(p)
Z(p)
Zagaua 5 W5(p)

[Tonyuuts nepenatounyro pyHkiuwo ciaenyomiein CAY:
a) 0 yIpaBJSIONIEMY BO3/IEHCTBHIO,
0) Mo ynpasJsOIIEeMy BO3JE€HCTBUIO

W1(p)

v

Y(p)

v

X(p) R

A

W2(p)

Z(p) y
W3(p) W4(p)

&
}

A 4

W5(p) —’é
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MY k II3 3
IHocTpoeHne aCUMITOTHYECKHX JOrapu(PMUUYECKUX
xapaktepuctuk CAY

1. llenp paboThl

[Ipuobperenue HaBbikoB mocTpoeHuss ADOUX, JIAUX u ®UX CAY
10 IepENATOYHBIM

(GYHKIHUSAM COCTABISIONIMX €€ 3BEHbEB.

2. IIpakTryeckas 4acTh

3amaya 1. [Iloctpouts JIAUX cuctemsl mocieA0BaTElbHO
COCJIMHCHHBIX 3BEHBEB C MEPEAaTOUHON (PYHKITHESH:

Wip) = 10(0,1p +1)

(p+1)(0,01p+1)
[Topsimox mocTpoeHus:

- omIpcaAcCIIMTb YaCTOTBI COIIPAXKCHHUA ACHMIITOT JJICMCHTAPHBIX
3BCHBCB, BXOAAIMKUX B COCTaB CUCTCMBI,

Q)Clzi:llc, (DC2=Ti=1O/C, ®C3=Ti=100/c1

1 2 3
- panpHelmee mnoctpoeHue JIAUX Bcell cHCTEMBI MNPOBOJIUTCS
nocienoBatelbHpIM  cymmupoBanueM JIAUX nauddepeHnupyomero u
BTOPOTO allepUOJUYECKOTO 3BEHBEB;
- I 9TOTO OTJIOXUTH Ha ocu abcmucc 20lgk = 201g10 = 204ab;

- mocTpouTh JIAUX nepBoro anepuoanueckoro 3BeHa W(p)=L, TO

(p+1)
€CTh MPOBECTH aCUMMTOTY ¢ HakjgoHOM O nb/mex 10 4acTOThl COMpsKEHUS
®c1 ¥ aCUMIITOTY ¢ HakJIoHOM -20 nb/nek 10 4acTOThl CONPSIKESHUS M C2;

- moctpouth JIAUX nuddepennupyromero 3BeHa W(p)=01p+1,
nepBas aCUMMTOTa KOTOPOTO COBIMAJAET C ACUMITOTON amepuoguvecKoro
3B€HA, a BTOpasi, HAUMHAas C YaCTOThI COMPSIKEHUS M2, UMEET HAKJIOH:

0 nb/nex = -20 nb/nex + 20 nb/nek;

- Tak xe crtpoutrca JIAUX BTOporo amepuogu4YecKoro 3BEeHA

W(p)

=———— . Pesynprupyromas JIAUX nokazana Ha pucynke 12.
(0,01p+1)

13
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-40

Yacrora, 1/c

Pesynprupyromas JIAUX CAY

3agaya 2. Iloctpouts JIAUX cucremsl
COEJIMHEHHBIX 3BE€HbEB C MEPEJaTOUYHON (PYHKIIUEH:
1000(0,1p+1
W(p) = 0000 1p )2 ,
(2p+1)(p+1)

3apaua 3. Iloctpoutrs JIAUX cucrtemsl
COEJIMHEHHBIX 3BE€HbEB C NMEPEIATOYHON QYHKIIUEH:

W(p) = (p+1)(10p+1) ’
(Gp+1)(100p+1)

3anaua 4. Iloctpoutrs JIAUX cucrtemsl
COCJIMHEHHBIX 3BEHbEB C MEePEaaTOUYHON PYHKIINCH:

W(p) = 00
0,01p+1)O01p+D)(p+21)

3agaya 5. Iloctpouts JIAUX cucremsl
COCIMHECHHBIX 3BEHbEB C MEePEAaTOUYHON PYHKIITUCH:

0,lp+1
W(p) =y o+ D) ,
(0,01p° +0,2p+1)(0,01p+1)

3apaua 6. IlocTtpouts JIAUX cucrtemsl
COCJIMHEHHBIX 3BE€HbEB C MEePeJaTOUYHON PYHKIINECH:

00

Pucynok

IIOCIACAOBATCIBbHO

IIOCIACAO0OBATCIBHO

IIOCICAOBATCIBHO

IIOCICAO0OBATCIBbHO

IIOCICA0OBATCIBHO

14
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_ 1000(0,25p +1)
p(10p +1)(p +1)(0,005p +1)

W(p)

3agaua 7. Ilo 3amaHHBIM MepeAaTOYHBIM (QYHKIUSIM
gacTOTHBIE XapakTepucTuku (ADUX, JIAUX u OUX):

1
W(p) =p +=
p

3agauya 8. Ilo 3amaHHBIM mNepenaTOYHbIM (YHKIUSIM
yacTOTHBIE XapakTepucTuku (ADUX, JTAUX u dYX):

W(p) = Kp

(Tp+1)(T,p+1)
rne K=3;T;=2; T,=3.

3agaya 9. Ilo 3amaHHBIM NepenaTOYHbBIM (QYHKIUIM
qacTOTHBIE XapakTepucTuku (ADUX, JIAUX u OUX):

Lp+1
W(p)=—""-,
(P) T,p+1

rne T1=2; T,=3.

3agauya 10. Ilo 3amaHHBIM TepeaaTOYHbIM (GYHKIUIM
qacTOTHBIC XapakTepucTuku (ADPUYX, JIAUX n ®UX):
T,p+1
W(p) =P
P(Top+1)
rac T1=52; Tz::3.

3agaya 11. Ilo 3amaHHBIM NEepenaTOYHBIM (DYHKIUIM
yacToTHbIE XapakTepucTuku (ADPUX, JIAUX u OYUYX):
Kp(T,p+1)
W(p) = Tp+l
rne K=3;T{=2; T,=3.
3agaua 12. Ilo 3amaHHBIM TNepeaaTOYHBIM (YHKITUIM
gacTOTHbIE XapakTepucTuku (ADPUX, JIAUX u OdUX):

K
M) = o DT+ D (Tp+D)’

rae K=3: T1=2; T,=3; T3=4.

OIIPENEIIUTD

OIIpCACIINTD

OMPEIETUTD

ONPEICTUTD

OIIPE IEIUTh

OINpPEACIUTh

15
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MY kII34
HccnenoBanue yCTOMYMBOCTH CHCTEMBI € UCIIOJIb30BAHUEM
ajire0panyecKuX KpUTepuen

1. LJenu pabomei 1lpuobpereHre HABBIKOB omnpeneneHus: ycronuuBoctd CAY ¢
UCIIOJIb30BaHUEM anredpanvecKux KPUTEPHUEB.
2. Ilpakmuueckas yacmeo.

3agaua 1.
Onpenenuts yCTOMYHMBOCTH 3aMKHYTOM M Pa30OMKHYTOH CHUCTEMBI,
eciu nepegaToyHas QYHKIHUS Pa30OMKHYTOUW CUCTEMBI

W(p) = ——
p +2p +4p-2-

Kpurepuit ['ypBuna mno3sosnser onpeaenutb yctouuBocTb CAY,
€CJIM XapPaKTEpUCTUUYECKOE YPABHEHHUE 3aMKHYTOW CHUCTEMBI IPEACTABIEHO
B BUJIE:

Cop” + 0™ +  + T p' + 0y =0

71 5TOTO CTpOUTCS TNaBHBIN onpeaenuTens I'ypsuna :

C, ¢ C . 0

c, C, C . 0
Ag=|0 C C . 0
0

C1

Urobsr CAY Obl1a ycTOWYMBA, HEOOXOJAMMO M JTOCTATOYHO, YTOOBI
ompeaenuTesb [ 'ypBUIla U €ro AUaroHaabHbIE MUHOPHI

e G & G

4y = |c1| by = Cl C3 Ay =0, Gy G
0 2

0o < <

1 3

UMEIU 3HaKWh, OJIMHAKOBBIE CO 3HAKOM IMepBOro koddduimeHTta
XapakTepucTudeckoro ypaBHeHus 3amkHyToii CAY. Ilpum Cg > 0mus
ycrorunBoct CAY HeoOX0IUMO U JOCTATOUYHO BBHIMOJHEHUE YCIOBHI:

hp=0, A =0 by =0, L Ay =0,

XapakTEpUCTUYECKOE YPABHEHUE PA3OMKHYTOW CUCTEMBI UMEET OJUH
OTpHULATENbHBIH KO3P(PUIUEHT, CJIeJ0BATEIbHO, PAa30MKHYyTas cHUCTEMa
HEyCcTOMYMBA. XapaKTEPUCTUUECKOE YPABHEHUN 3aMKHYTOU CUCTEMBI:

p3+2p2+4p+3=[lt
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CocraBuB onpenenutrens [ypBuma W ONpeAEIMB 3HAK  €TO
TUarOHAJIBHBIX MHUHOPOB, MOXHO CKa3aTh, YTO 3aMKHYTas cuUcTeMa OyaeT
YCTOUYUBOM.

3agaua 2.
OnpenenuTh yCTOMYHMBOCTh 3aMKHYTOHM M Pa30MKHYTOM CHCTEMBI,
€ClIM TepeaaTouyHast GyHKIUs Pa30MKHYTON CHCTEMBbI

i 10
W(p) = ———
p +2p  +10p+15-

3anaua 3.
Onpenenuts yCTOMYMBOCTH 3aMKHYTOM M PAa30MKHYTOW CHCTEMBI,
eciii nepeaaTtoyHas QyHKIUS Pa30MKHYTON CUCTEMBI

2p+1
W(p) = ——>
p +2p +p+2

3anaua 4.
NccnenoBats CAY Ha yCTOMYUBOCTB:

10 3
d T+F 1T+F y

17



3amaua 5.

18

UccnenoBats CAY Ha yCTOMYUBOCTB:

TR

1
=

18
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MY kI3 5
Omnpenenenue ycroiiuuBoctu 3CAY ¢ Mcnosib30BaHUEM
YaCTOTHBIX METO/I0B

1. Llenu pabomwi: -TpUOOpPETEHHE NPAKTUYECKUX HABBIKOB HCCIEIOBaHUS
3CAY Ha yCTOWYMBOCTBH C HMCMOJB30BAHMEM YAaCTOTHOrO MeToja MuxaiioBa.

2. Ilpakmuueckue 3a0auu 015 peuieHusl.

3amayva 1.

Onpenenuts  ycToWuuBOoCTh  3aMKHyToM  CAY, ecium  ee
xapakTepucTnieckoe ypasaenue: D(p) = 0,001p® + 0,01p? + p + 1.

DOopMyJIIMPOBKA YaCTOTHOI'O KPUTEpHUS YCTOMUMBOCTH Muxauiosa:
I ycToMuuBoCcTH 3aMKHYTOM CAY HE0o0X0auMO U JOCTAaTOYHO, YTOOBI
rogorpad  MuxailmoBa  HauMHAJICS  HAa  MOJIOKUTEJIBHOM  YaCTH
BEIIECTBEHHOW OCH W NPHU U3MEHEHHHU 4acTOThI OT 0 10 c0 MOBOpavYUBAJICS
B TIOJIOXKUTEJIbHOM HampaBjieHUU (MPOTUB YaCOBOM CTpenku) Ha N
KBAJPAaHTOB  KOMIUIEKCHOM  INIOCKOCTH,  TJe n —  TOpAIoOK
XapPaKTEPUCTUUYECKOTO YPABHEHUS CUCTEMBI.

i

Im(w)
Q
103

¢

S

Re(w)

Pucynok 13 — I'onorpad Muxaitnosa

Jns noctpoenus rogorpadga Muxainona;

- 3aMEHUTh B XapaKTEPUCTUUECKOM ypaBHEHUHU ONlepaTop P Ha j®

0,001(jw)® + 0,01(jw)? + jo + 1 = 0,

- BBIJICJIUTh B MOJYYEHHOM BBIPAXKEHUU JI€MCTBUTEIbHYIO U MHUMYIO
gactu Re(ow) = 1- 0,010, Im(w) = ® — 0,00103,

- MOJICTABJSIA B BBIPAXKECHUS JUISI JCHUCTBUTEJIBHOW U MHUMOM 4YacCTH
3Ha4YeHUs YacToThl OoT 0 10 oo, MOJAy4yuTh rpadudeckoe H300paxKeHUe
rogorpada Muxaiona.
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Brrunciienus 1enecoo0pa3Ho BEIOJHATH B porpamme Excel.

[Tonydyennsld romorpad HAYMHAETCS Ha TMOJIOKUTEIBHOW 4YacTH
NEUCTBUTEIILHON OCH, INPOXOAUT B IIOJOKUTEIbHOM HANpPaBICHUU TpH
KBaJpaHTa KOMIUIEKCHOM IUIOCKOCTH, 4YTO COOTBETCTBYET IOPAIKY
XapaKTEepPUCTUYECKOTO ypaBHeHHsA, mo3ToMy CAY MOXHO CUHTaTh
YCTOMYUBOM.

3amaua 2.
Onpenenuts  ycTtodunBocTh  3aMkHyToM  CAY, ecim  ee

XapPaKTCPUCTHICCKOC YPABHCHHUC!
D(p) = 0,0001p* + 0,001p® + 0,01p? + p + 1.

3agaua 3.
Onpenenuts  ycroMumBOoCTh  3aMkHyTou  CAY, ecim  ee
XxapakTepucTuueckoe ypasuenue: D(p) = 3p® + 2p2 + p + 1.

3anaua 4.
Onpenenuts  ycToMuMBOCTH  3aMKHyTou  CAY, ecim  ee
XapakTepucTuiyeckoe ypapaenue: D(p) = p3 + p2 +p+ 1.

3agaua 5.

Onpenenuts ycTolWumBoCcTh 3aMKHYTOM CAY, eciu ee nepenaToyHas
p+1

p* +2p°+3p?+4p+1’

dyukugus: Wi (P) =

3agaua 6.
Onpenenuts ycTomunBoCTh 3aMKHYTOM CAY, ecim ee nmepenaTodyHas

0,1p° +0,03p® +0,5p +1
0,0003p° +0,005p* +0,1p° +0,5p? +0,9p+1'

bymxmus: Wi(p) =

3amava 7.

[Tepenatounas ¢dyukmus PCAYVY:
K

Wl(p) =

(lep2 +2ET,p+1)(T,p+1)(T,p+1) ’

rae K — obmuii xko3pduuueHT ycuieHus pa3oMKHYTOM cuctembl, Ti1 =
0,05¢, T2 = 0,2¢, Ts = 0,lc, koabdunuent nemndupoanus & = 0,5.
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Onpenenuts 3HaueHue K, mpu xkotopom 3CAY HaXxoAuUTCA Ha TpaHUIIES
YCTOWMYHUBOCTH.

3amaua 8.

Onpenenuts BEIMYMHY TIOCTOSIHHOM BpEeMEHHM 1T, MNpPU KOTOpPOH
CHCTeMa HAaXOJMUTCS Ha TpPaHUIE YCTOWYHMBOCTH, €CJIU €€ CTPYKTypHas
cxema:

K, J K (LS
1+1p 1+2p 1+5p

A
A
v

Oo6mmii[korppunuent ycunenus K = kikaksks = 10.

k, |
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