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1. 3SAJJAYHA No |

OrpeenuTh nepenaTouyHyo GyHKIHIO 3JIEeMeHTa CHCTEMBI aBTOMATHYECKOr0O YIIpaB-

neHus (puc. 1) u 3anucats ero auddepeHHaIBHOE YpaBHEHHE.

Puc. 1. UcxonHas cxema

Pewenue. PacyeTHas onepaTopHasi cxeMa MoKa3aHa Ha pHc. 2. DTa cxemMa COCTOHT W3

ABYX 3BEHBEB: 3B€HO W) (p) BKIIOYEHO B MHBEPCHBIH KaHaJ OINepalMOHHOIO YCHIIMTEIS

DA, 38eH0 W,(p) npeacrtasasieT COOCTBEHHO YCHIIMTEND DA ¢ ero 06BI3KOM.

-

Lo p)

() m(p)
Puc. 2. PacueTHas cxema

IlepenaTounyio ¢pyHukuuio W (p) onpenenum, coOCTaBUB A1s y3na | ypaBHeHHe 110

MCTOAY ABYX Y3JIOB.

1 R
U (P)— U, (P) .
I 1 R\ R, ’
—+ pC, 1 1+ p ¢
R, R, R, + R,

OTKYyJa

(S



W1(p)=U*(p)= R, + R,
Ul(p) +p R1R2 Cl
R, + R,

BeeneM 0003HAUCHUSA:

k; = i k03hGUIMEHT YCUIEHNS;
R, + R,
R
T = %% C, — MOCTOsIHHAs BPEMEHH.
R, + R,
Torna
k
W - 1
I(P) Tp+]

3BeHo W, (p) aBaseTCs [IPONOPLHOHAIEHO-ATIEPUOAUIECKHM.

[TepeaTOUHYO QYHKIHIO W,(p) onpenennM, COCTaBrUB A y3Jid 2 ypaBHEHHE 110

METOAY ABYX y3JIOB:
4 \
] 1 ].
U (P) ’—_"‘Uz(P) — |
R R3 R, A
pC
Uu(P)= = l 1 > 1 2 y
F— + :
R2 R3 R4 I —
pC,
OTKYyJa
U,(p) 1 1
Wz( )": * = = =
u'p) | ) szl PG, ]
R, _1_+ ! Ry PR, +1
R3 R | l
4
\ rC,
Ry(pR,C; + 1)

BeeneM 0003Ha4YCHHUA:

R
k, = =2 — KOO)OULMEHT YCHIICHHUS;

R,

T, = R4C, — MOCTOsSHHAsI BPEMEHH;



T3 = (R; + R4)C; — nOCTOSIHHAsI BPEMEHH.
Torna

I,p+1

Wz(P)=' 2Tp+l.
3

3BeHO W(p) siBnsieTcst UHTErpo-audhepeHIUPYIOLINM.

Havnem nepenatoynyo GyHkuuio W(p) Bcel CXeMBbI:

U
7 (p)=222) _ (o, () =
UI(P)
I, p+1 I,p+1
=hik; (T, p +1)T 1)=_k‘k277* L |
P 3P¥ 43P +(1"‘T3)P+1

JAns nonyvenust nuddepeHuHanbHOr0 ypaBHEHHs, MepeiieM OT H300pakeHHi K

OpUTHHAJIaM — QYHKIUSIM BPEMEHHU:

Uz(p)z__kﬂ,c2 T,p+]1 |
U,(p) LTp" +(L+T)p+1

(T, T3p*+ (T + T)p + 11Us(p) = —kika(Top + 1)U, (p),
du, du

d*u
T.T. 24T+ ) —2+u, ==k k. T. =L — kk-u. .
13dr2 (1 3)dt 2 %2827 LS

2. BAJAYA Ne 2
Ha puc. 3 npezcraBiieHa CTpyKTypHas cXeMa CHCTEMbl aBTOMaTHYECKOTO PeryIupo-

BaHHA CKOPOCTH 3JEKTpOABUraTens. kiccienosars 3Ty CHCTEMY Ha YCTOMYMBOCTE 10 KPH-

repuio I 'ypBuna. [TapameTps! 3BeHbEB CHCTEMBI MPHUBEIEHB! B Ta0. 1.

UBBEKT perysmpoBaHns

Perynarop DWBTP ) .

CKOPOCTH

Puc. 3. CtpyKTypHas cxema CUCTEMBI peryJIMpOBaHUs CKOPOCTH

Tabnuua 1. UcxonHble naHHbIE

Ne Bap. | K Ty, C 5, © I3 C
1 2 0,005 0,02 0,1




[1eM rnepeaaTouHyo GyHKLMIO W(p) pa3OMKHYTOH CHCTEMBL.

K, K pe

pc

W .
(P) (Tp+1)(TP+1)T p T,I,I;p +(Tn +T,)Tj-p2 +1,p

PewieHue. 3amnu

) 3aMKHYTOH CHCTEMBI.
-

1 4 T + T .p* +T,
(D(p)= _ 0 P +(0‘;<3) jp o er -

[TepenarouHas QyHKIHS O(p

pcC

STITp + G+ LR+ T p+ K,

cTaBasieT coOol XapaKTepuCTHHC:

3HaMeHaTellb nepeaaTo4HON HYHKIUH d(p) npel

CKHH TOJINH

T,T.T;= 0,005 - 0,02-0,1=10" > > 0;

rae do =
= (To+ T3)1;= (0,005 +0,02) - 0,1 = 0,0025 > 0;
a,=1;= 0,1 >0;
a; =K, =2>0.
CocTaBuM U3 KOIQPUIMEHTOB d; onpeaenuTensd A, 1'ypBulia BTOPOTO MOpsiaKa U Bbl-

YUCIUM €70 3HAYECHHC.

ey a3 _ - ’ B
A, = _ aya, — aga, =0,0025-0,1-107-2=2,3-19 >0.

as 9

nenuTenb A OJIOYKHUTENbHBI, TO CUCTEMA 3B

Tax xaK Bce KOI(QPUUNEHTBI a; ¥ OTPE

[sieTCsl YCTONUNBOM.

3. 3ATIAUA Ne 3

Omnpenenure 3anachl yCTOWYMBOCTH CHCTEMBI H3 zagaud Ne 2. OnpenenTe ko3 hu-

cucteMa HaxXoAUuTCA Ha rpaﬂnue yC-

IMEHT YCHIICHHs perynsaTopd CKOpPOCTH, TMPU KOTOPOM

TOUYHUBOCTH.

yue. 3amady pelnM ¢ MoMOLIBIO orapupMUUECKHX aMIUTHTYAHBIR 1 Ga3oBbIX

Pewe
XapaKTePUCTHK (JIAUX u JIOUX).



[Toctpoum acumnrotuyeckue JIAUX L {w) n JIOYUYX ¢, (®) Kaxx10ro 3B€Ha CUCTEMbI
(cM. puc. 4).
* 3BeHO W (p) — NpornopuruoOHalIbHOE.
L\(®w) — ropu3zoHTaJIbHAs MpsAMasi, MOAHATAs HAaJl OCBIO YaCcTOT HA BEJIIUYUHY
AL, = 201gK,. = 201g2 = 6 nb.
YHacroTta cpes3a oTcyTcTBYET. @ (w) = 0.
* 3BeHO W)(p) — anepruoauvecKoe.
L,(w) — nomanas npsiMasi ¢ 4aCTOTOM cpesa w¢y = 1/7p = 1/0,005 = 200 pan/c.
¢P2(w) = —arctg(w7) = —arctg(0,005m).
* 3BeHO W3(p) — aniepuoauyeckoe.
L;(®) — nomMaHasi npsiMasi ¢ 4aCTOTOM cpe3a W.p3 = 1/7, = 1/0,02 = 50 pan/c.
¢3(w) = —arctg(w7;,) = —arctg(0,02m).
» 3BeHO W,(p) — UHTErpUpYIOLLIEE.
L4(®) — HaKIIOHHAs NIpsiIMast C 4aCTOTOH cpe3a Wy = 1/7;=1/0,1 = 10 pan/c.
Q4(®) =-90°,
Acumnrotudeckyro JIAYUX Ly(®) pa3OMKHYTOH CUCTEMBI MOJYYHUM IpadUyeCKUM
cymmupoBanueM JIAYUX Ly, Ly, L3, Ly (cM. puc. 4).

JIOYX @z(®) pa3sOMKHYTOW CHCTEMBI TOCTPOUM IO TOYKaM (CM. puc. 4 u Tabi. 2),

CorJIacHO opmyiie

0x(®) = 01(®) + Pa(®) + @3(®) + @4(®) = —arctg(0,0050) — arctg(0,02w) — 90°.

Tabnuua 2. PacyetHble gaHHbie 115 Qx(®)

0

’ I 2 4 10 | 20 | 40 | 100 | 200 | 400 | 1000
pazn/c

P=(®) | g1 | _93 | —96 |-104|-118|-140|-180 |-211 |-236 | ~256
rpaz

[To puc. 4 onpenensemM 4acToTy cpe3a M., Pa3OMKHYTOH CHCTEMbI U 4acTOTYy (®;, Ha

koTopou JIOYUX npuHumaet 3HaueHue —180°;
., = 20 pan/c; o, = 100 pag/c.
Tak kak @z(we,) =—118°>—=180° u Lg(w,;) =-20 gb <0, To cuctema ycroidusa.
Haxoaum 3anacel yCTOMYMBOCTH 1O (a3e ¥ aMIJIUTYI€:

A = 180° + @g(p) = 180° — 118° = 62°,




AL = —Ly(w,) = 20 aB.

Haxoaum rpanuyHbIi KO3QOUUUEHT PErysisiTopa CKOPOCTH:

Al 20

1020 —~.1020 —
Koo =Ky +10% =2-102 =20

0 | __ ] [ #

- 10 AL

- 20 e

- 30 Lq
- 40 JAUX

Clep | Uy

1 10 100 ©, pagic

- 160

- 180

- 200

- 220
- 240 JIOYUX

— 260

- 280 |
‘ 10 100 ©. PaTic

Puc. 4. Jlorapudmuueckue 4aCTOTHBIE XapaKTEPHUCTHKU



4. SAJJAYA Ne 4
JlaHa CTpyKTypHasi cXxeMa CHUCTeMbl aBTOMATHYECKOTO pPEeryJIMpOBaHUS MMOJIOKEHHUS
(puc. 5). Onpenenure 3Ha4YeHUsT YCTAaHOBUBILUUXCS OLIMOOK MpHU OTpabOTKe MporpaMmbl
nepeMelleHus MexaHnu3ma, rpauuecky moKa3aHHOW Ha puc. 6, ¢ y4eTOM BO3MYILAIOIIETO

BO3eHCTBUS f. Bce nepemMeHHble CHCTEMBI BBIPaXKEHBI B OTHOCHTENILHBIX equHHLax. [la-

paMeTpbl CUCTEMBI 3aJlaHbl B Tab1. 3.

Perynarop
[10J10 *KEHUA

CAP cxopocTt
AP

Puc. 5. CTpykTypHas cxema CUCTEMBI PETryJIUPOBAHUS MTOJIOKEHUS

0* 0.e A
Py —

r}-
¢
§ 4
f.oeh
‘f;(—
-
f; €

Puc. 6. IlporpamMmma paGoTbl CHCTEMBI PErYIHPOBAHHS TOJIOKEHUS

Tabnuua 3. UcxoaHble JaHHBIE

Ne Bap. K, f Y P, O.€. t, C f1, 0.€.
1 2 0,05 0,7 2 2,5 0,15

Pewenue. 3anaqy peliuM ¢ MOMOIILIO MeToa Ko3hOHIIHEHTOB OIIHOOK.

3anuiieM nepenaTtouHyro GyHKUHIO Gy(p) CHCTEMBI OTHOCHTENLHO OILIMOKM IO 3a-

JAKOIIEMY BO3IEUCTBHUIO:



3 I N p(sz + 2yT,, p+1)
Go(p)= Ky 2 pr + 2T, p+1)+ 5K,

¥ p(TMipz + 2T, p + 1)

M repeaaToyHyro QyHKUHo G/p) cUCTeMbl OTHOCUTEIbHO OIIMOKH MO BO3MYIIAIO-

HIEMY BO3JI€HCTBHUIO:

5 s plrpreyTp+1) S(TZpPe2yT,p+1)
Cr (p) Golp)= p plT2p* + 20T, p+1)+5K,, pI2p* +2yT,p+1)+5K,,

3ajaroliee BO3NEHCTBHE MOXET UMETh U HYJEBOM, U TMepBBIM mopsaaok. Bo3myiuaro-
[[lee BO3JECHCTBHE MMEET HYJIEBOU Mopsaaok (cM. puc. 6). CrnenoBaTe/ibHO, HEOOXOAUMO
HaiTH 1Ba KoddduuuenTa (Cy u Cy) OIIHOKH IO 3a7aM0IIEMY BO3JEHCTBHIO U OUH KO-

3(Q(QHUIHEHT OLIUOKH 110 BO3MYILIAIOUIEMY BO3IEHCTBHIO:

{pﬂ_ (0) O
dG G 2 p?
C{M:( w(P)) = Tiim (p(p)_hm ;Z(sz + 29T, p+1) s _0lc
dp =0 P00 p P—0 p (T p°+2yT, p+1)+ QR 5Krm 2

(npu BeIYKCHEeHUH C, OBLIO UCTIONIB30BAHO npaBHio Jlonurans);
=GA0) = 1iKen = 1/12=10,5;
[To monmyyeHHBIM 3HaYeHUSAM KOI(DGIHULMEHTOB OUIMOKM HEaeM BBIBOJ O TOM, YTO
CHCTEMA UMEET MepBbIH MOPAA0K acTaTH3Ma I10 3aJa0lleMy BO3JEHCTBHIO U HYJIEBOH I0O-

pAJIOK aCTaTH3Ma 110 BO3MYIIAKOUIEMY BO3IEHCTBHIO.

OO1was Gopmyna s HaXOXJIeHHUs YCTAHOBUBILIEHCS OIIMOKH C yu4eToM 00OMX BO3-

AeHCTBHH NMpH Cyp = 0 UMeeT BUA:

APy =Cy d(p*(t)+ Cf(]f(t)'

v dt
BeryuciiuM ycTaHOBHBIYIOCS OIIMOKY Ha KaXIOM y4acTKe LMKIa (cM. puc. 7):
. _ g} 2 _
Yuactok 1: Ag, . =C, ; +C/:0=0,1- ;3- 0,08 o.e.
|

Y4acToK 2: AQyera = Cy1 - 0+ Cpy - 0=0.
Y4acToK 3: AQyer3 =Cy1 0+ Cp - £1=0,5-0,15=0,075 o.e.
4 A 2

Yuactok 4: AQ,.y =C,, - (fl FC o+ f1=-0,1" g +0,5-0,15=-0,005 o.e.
oy ;

10



Puc. 7. 3apanHoe @* u NeHCTBUTEIBLHOE () 3HAYEHUS [TEPEMEILEHHUH

5. 3AJJAYA Ne 5

CocTaBbTe CTPYKTYPHYIO CXeMy o0beKTa ymnpaBieHHUs MO ero AuQQepeHIHalbHbIM

ypaBHeHUsM. OOBEKTOM YNpaBJIeHUS ABJISETCS JIEKTPONPHBOJ Bajlka NMPOKATHOIO CTaHa

(puc. 8).
r

X Fo——=—(c
e Bamnok

_C

‘ ARHTaTEMD I—-| |—|—:—

Peaykrop

Puc. 8. KunemaTtuueckas cxema 3JI€KTPOIPHUBO/Ia BaJIKa IMTPOKAaTHOI'O CTaHa

[Iepemennvimu OOBEKTA YIIpABIEHUS ABJISIOTCA: -

M — MOMeHT ABUTaTels;

M, — ynpyrui MOMEHT IUITTHHACIS;

 — yIJioBas CKOpPOCTH JIBUraTelld;

0 — YIJIOBasg CKOPOCTh BaJIKa,;

M. — MOMEHT CONTPOTHBJIEHHUS Ha BaJIKE (MOMEHT IPOKATKH).

ITocmosannvimu napamempamuy 00bEKTa YIIPaBIEHUS SIBIISIOTCS:

11



J; — MOMEHT UHEPLMHU pOTOpa JABUTATEIS;
Js — MOMEHT UHEPLIUU BaJIKa;

i, — MepeAaToOYHOe YHCJIO peAYKTOpa;

¢ — KO3GO(MUUHUEHT KECTKOCTH LUMMUHIES.

OOBEKT ynpaBJIEeHUs] OMMUCBIBAETCS CIAEAYIOIIMMH YPaBHEHUSMH.

My(’)_ d@(f).

M) i =S
-m(t) __dMy(t).

C_ i m“(t)_ dt
M. ()= M. ()=, d‘”;t(‘).

BHEIHUMHU BO3LEUCTBUSAMU Ha OOBEKT YNpPaBJICHUS SBISKOTCS MOMEHT JIBUIraTeJs
(ynpasisoluiee BO3ACHCTBHE) U MOMEHT MPOKaTKH (BO3Myllarollee Bo3aeucTeue). [ JiaB-
HOM yNpaBJIieMOH BEIIMYMHOM SABJISETCA YIJIOBasi CKOpOCTh Bajika. Ee cinenyeT mokaszaTh

Ha BbIXOJI€ CTPYKTYPHOH CXEMBI.

[locne cocTaBieHUs CTPYKTYPHOM CXEMbI HAUIUTE NepeaaToyHyr GyHKUIUIO 00beKTa

YIpaBJI€HUsS OTHOCUTEJIBHO BXOAHOH U BBIXOJHOH INMEPEMEHHBIX, YKa3aHHbIX B Ta0JI. 4.

Tabnuua 4. Uccnenyemsie nepeMeHHBIE

Ne Bap. | BxojaHas nepemeHHas BrixoaHas nepeMeHHas

1 MoOMeHT aBuraresns YriioBas CKOpOCTh Bajika

Pewenue

JanuieM ypaBHeHUs 00beKTa B OrepaTopHoOit hopMme:

\ M, (p)

'

M(p

= J,po(p);

ol ==~ -0,(p)|=rM,(p);

M (p)-M(p)=J,po,(p).

M3 nmory4eHHBIX YpaBHEHUHN B ONEpaTOPHOM ()OpMe BBIPA3UM B SIBHOM BHJE BEIHYH-

HBI ©, M, H ®y:

12



Puc. 9. CTpykTypHas cxema 31eKTponpHBoia Bajika POKATHOTO CTaHa

] _0,(p)

Jlns Haxoxnenus nepenatouHoi GyHkuuu W(p)= MTOJIOXKHUM B CXE€Me Ha pHC.
M(p)

9 MOMEHT MpPOKaTKH paBHbIM HyJ0: M, = 0 u nepeHeceM BTOPOH CyMMAaTOp Ha BXOJ CXe-

MBI — CM. pHuc. 10.

Puc. 10. TIpeobpa3oBanHas cxeMa OTHOCHTENBHO MepeMeHHBIX M 1 o,

[Toryuennas cxema conepkut 1Ba KOHTypa o6paTHOlN CBA3M: BHYTPEHHHMI U BHEIL-

HUH. Ee nmepenarounas pyukuus O(p):

13



ci 1

F 52 o2 ' :
Jsp-+c Jyp ci

D(p)= =
(p) ci, 1 JEJD(JHELEJ2 % c)+ cJ i, p

Jﬂ.fs;)z +c¢ J,p

I+ Jip

Cl’p Ip

) 1t;v|;]ﬂ.lﬂr';p2 +C’(JB +Jﬂf§)]_

p(JB+Jﬂi§ — -)p2+1

( h
]
3 2
p(JH+Jﬂ1pJ = 1\p + 1
& — r
C \alp Ve p
6. 3SAJIAYA Ne 6

BBINOJIHUTE CHHTE3 TOCJIEN0BATEIBHOIO KOPPEKTHPYIOLIEr0 YCTPONCTBA, O0eCTeYn-

BAIOIIEr0 HACTPONKY CHUCTEMBI aBTOMATHYECKOrO pPEryJIMpoOBaHUsl HA MOAYJILHBIM OITH-

MyM. CTpyKTypHas cxeMa CUCTEMbI MokKa3aHa Ha puc. 12. B KoHType peryiupoBaHus Ha-

XOJATCS [IBa 3B€HA — HEM3MeHseMas 4acTb CUcTeMbl W (p), Kyaa BXOAUT 00BEKT yIpaBJie-
HUSA, U KoppekTupyiouiee yctpoictBo W, (p). [lepenarounas (yHKUUS HEU3MEHSIEMOU
YyacTH CHCTEMBI 3a1aHa B Tabu. 5. /Ing obecneyeHHuss HACTPOMKHA HAa MOIYJIbHBIH ONITHMYM
JIAUX pa3oMKHYTOH CUCTEMBI J0J)KHAa UMETh BUJ, NOKa3aHHBIK Ha puc. 13. KoppeKTH-
py}émee YCTPOMCTBO AOJKHO OOECrevyuTh OINpelesieHHOe ObICTpoAeHCcTBUE CHCTEMBL. B

Tab. 4 3amaHo TpeOyemoe BpeMsl JOCTHKEHHUS MAaKCHUMYyMa MEePEeXoAHON (QyHKILHUHA CHCTe-

MBbI.

Koppextupyonee HemsmenaeMan
YCTPOHCTBO Y4aCThb CHCTE MBI

Puc. 12. CTpykTypHas cxeMa CUCTEMBI PErYJIMPOBAHUS C TOCIIe-
OBaTeJIbHBIM KOPPEKTUPYIOLLIUM YCTPOHCTBOM

14



Puc. 13. JIAUX pa3oMKHYTOH CHCTEMBI ITPH HACTpPOHKE HA MOJyJIbHBIH ONNTUMYM

Ta6. 5. UcxonHbie JaHHBIC

Ne Bap. Wup) fme €
1 : 0,2
p(1,5p+1) |

PewieHue

[Toctpoum JIAUX L, Heu3MeHAeMOMH 4acTH CUCTEMDBI (cM. pHc. 14), koTOpask COCTOUT

13 JBYX THIOBBIX 3BCHBEB.
it spemenu T, = 1 C;

=1,5c.

— MHTErpHUPYIOLIETO C MOCTOAHHO

— anepuoANYECcKOoro ¢ [HOCTOsSHHOM BpeMeHH T

JInst MOCTPOEHHUS PacCYUTAEM TO repeaaTo4yHON dbynkumu W (p) conpsaraioiyio yac-

roty JJAUX Ly:

[TocTpouM KeJlaeMyto JIAUX L, pa3OMKHYTOH CHCTCMBI (cm. puc. 14). lns 3TOrO

pﬂCC‘IHTEEM W) (14710888415 BEJIMYHUHBI.

_ 4acTOTa Cpe3a My XKeJIaeMoH JIAYX

T W
0., =—=—=1571 an/c;
Pt 0,2 g

— compsrarolas 4acTora sxenaemoit JJAUX
20 =2 15,71 = 31,42 pagn/c.

[paduyecky Ha pHUC. 14 ctpoum JIAUX KOPPEKTHPYIOIIETO ycTpoiicTBa Ly MO dop-

MyJie

15



JIAUX L, cCOCTOUT M3 ABYX Y4YaCTKOB C 4YacTOTaMH COMNpsbKeHHs: w; = | pan/c u
®,=31,42 pan/c, HU3KOYACTOTHBIH TOPU3OHTANIbHBIN ydacToK JIAYUX Ly MOAHSAT HaZ OCBIO
yacToT Ha Benuuuny AL, ., = 27,4 nb. Haknon cpeaneyactoTHoro y4dactka 20 nb/nex.

[Tonyuennas JIAUX KOppeKTHPYIOLLIEro YCTPOMCTBAa COOTBETCTBYET NEPEAaTOYHOH

(GYHKLIMH MPONOPLUHOHAIBHO-UHTErPO-AH(PHEePEHLIMPYIOIIETO 3BEHA:

IaD+)
W(p)= k=,
kP +1
rae TM=-1—= 1 =1,5¢;, T, = S =0,032;
© o, 0,67 — 20 31,42

ALK.H'-: E
k. =10 2 =1020 =2356.

('}cp Lj_ mgp

-40

-40

- 80 | Ls

- 10— e _
0.1 1 10 100 M. pazic

Puc. 14. CuHTE3 KOPpPEeKTUPYIOLIErO yCTporcTBa MeTOAOM JIAYUX

7. 3AJJAYA Ne 7

Haitu nepeiaTouHyr0 (PyHKLUHIO CUCTEMBI C EPEKPECTHBIMU CBS3SIMH IyTEM IPE00-

pa30BaHMs €€ CTPYKTYpHOHU cxeMbl. CxeMa uzodpaxeHa Ha puc. 5.

Puc. 15. CtpykTypHas cxema ¢ NepeKpeCTHbIMU CBSA3SIMHU

16



Pewenue
[locnenoBaTenbHOCTH MPeoOpa3zOBaHUM CTPYKTYPHOM CXEMbl K TIPOCTEHIIEMY BHIY
rnoxasana Ha puc. 16. [IpeoOpa3zoBanus BK/IIO4alOT B ce0sl IEPEHOC CYyMMAaTOPOB Ha BBIXO/1

CXCMbI H CBOPAYHUBAHHC T1apaJlJICJIBHBIX COCIMHEHUH 3BEHBEB B OJIHO 3BEHO.

N/

a) . i) — .. 'I M(p) .ilﬂ

1)

MM+ + WG]+ W, +1

1+T5(T 0, +1)+ g

Puc. 16. [IpeobpazoBanus CTpyKTYpHOMH CXEMBI

17



8. SAJTAYA Ne 8
J1g 3a1@aHHOTO 3BEHA

2
0,8p +1

[MOCTPOMTH ClIeAyIOIME XapaKTePUCTHKH:

* IEPEXOAHYIO QYHKIHIO,

* BECOBYIO (DYHKIIHIO;

* aMIUIUTYAHYIO YaCTOTHYIO XapaKTCPUCTHUKY,

* pa30BYIO UACTOTHYIO XapaKTEPHUCTHKY:;

« AMIUTUTYAHO-(a30BYI0 YaCTOTHYIO XapaKTCPUCTHKY:;

« TorapHMHUUYECKYIO aMIUIUTYAHYIO YaCTOTHYIO XapaKTEpUCTHEY,

« jorapuMuUecKyio (a3oByr0 HYaCTOTHYIO XapaKTEPUCTHKY .

Pewenue
3ajanHas repenaToyHas QYHKUHS COOTBETCTBYET arepuoIuyYecKoMy 3BEHY MEPBOTO

nopsaka (GuiIsTp)

k
Tp +1

?

rae k=2 — Ko3GGUUHEHT yCHIICHHS;
7= 0.8 ¢ — mocTossHHAsi BpEMEHHU.
3anaBasch 3HAYeHUAMH BpemenH ¢ oT 0 1o 5T = 50,8 =4 ¢, TOCTPOUM TEPEXOIHYIO

h(f) ¥ BecOBYIO W(f) XapaKTEpHCTHKH koy1e6aTebHOrO 3BeHa 110 CleAYIOIKM GopMyIIaM:

( 1) / _
W)=kl 1-e T |-1(t)=2-|1-¢ ** | 1),

Tax, npu t = +0

18



3HAYEHUs] XapaKTepUCTUK A(f) U w(f) MpU APYTUX 3HAUYEHUSIX BPEMEHM [ PacCUYUTHI-
BAIOTCsl aHaAJIOTHYHO. PacueTHble naHHbIe 1S ocTpoeHus rpadukoB A(f) u w(t) CBeleHbl

B Tabu1. 6. I'padpuxu A(f) u w(t) nokaszansl Ha puc. 17 u 18.

Tabnuua 6. Pacuetneie nanuble ais A(t) u w(t)

t, C

0,5

1

1,5

2

2:d

3

3,5

4

h(t)

095

1,43

1,69

1,84

1,91

1,95

1,97

1,99

w(t)

1523

1,34

0,72

0,38

0,21

0,11

0,06

0,03

0,017

h(t)n

2.-. _____
1.81
1.67
1.47

Puc. 18. BecoBas @pyHkuus

AmrutyaHas A(w), ¢aszosas ¢(m) 1 orapubMudeckas aMmanuTyaHas L(w) xapakre-

PHCTHKH K0JIEOATEIbHOTO 3B€HA OMUCHIBAIOTCSA CAEAYIOIIUMH GOpPMYJIaMH

k 2
VI+0T?  \1+0,6407
p(w) = —arctg(w7l) = —arctg(0,8w);
L(w)=20lgd(w).

Alw)=

19



[Ipu ® = 0

A(0)

2

" J1+0,64-0°

s

o(w) =arctg(0,8 - 0) = 0™
L(0)=201gA(0) = 201g2 = 6,02 nb.

Pe3ynbpTaThl pacyeTOB YaCTOTHBIX XapaKTEPUCTHK A(®), o(®w) 1 L(®w) npu 4acTo-

tax ot 0 mo 100 pan/c npeacrasnensl B Tabi. 7. 11o pacueTHBIM AaHHBIM NOCTPOCHBI BCE

yKa3aHHbIE B 3aJaHHH YaCTOTHBIE XapaKTEPHUCTUKHU (CM. PHC. 19 - 23).

Ta6nuua 7. Pacuetnsie ganubie 11 A(m), ¢(w) 1 L(w)

Puc. 19. AMIUINTYHAs YaCTOTHAsH XapaKTepUCTHKa

@ 1 o loo01/01/05]| 1 | 2 |34 8 | 10 | 20 | 50 | 100
paz/c

lgw | —o | =2 |-1]-03| 0 |03 04806/ 07 |09 | 1 | 13|17 2
Aw)| 2 | 2 | 2 |1,86]1,56|1,06 0,77/0,6/ 0,49 | 0,31 | 0,25 | 0,12 | 0,05 | 0,025
9@ | o |_05|-5|-22]-39|-58 |-67| .| —76 | -81 |83 | 86 | -89 | -89
rpaj 13

L(w) | 6,02]6,02| 6 | 54 |39 |05 2,3 4'5 63| -10|-12 | =18 | =26 | —32

- ' ‘ : ' : : : S
0 2 4 6 g 10 12 14 16 18 ). l]ﬂuc
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- 1007

o,
pamc

Puc. 20. ®a3oBas 4acTOTHas XapakKTepHUCTHKA

100

- %o

0.1 1

Puc. 22. JIAYUX

10

®,pagic
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§ li 100
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Puc. 23. JIOUYX

CITMCOK UCIIOJIb30BAHHOU JIUTEPATYPEI

1. Becekepckuii B.A., [lonos E.Il. Teopuss cucreM aBTOMarH4e€CKOro peryJimpoBa-

Hus. — M.: Hayka, 1975. - 767 c.
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