6. 3A0AHUE HA PACYETHO-TPA®UYECKYIO PABOTY

B anextpudeckoil nenu, cxema KoTopoi n3odpaxeHa Ha puc. 6.1 — 6.22,
npoucxonuT kommyTanust. 9/IC ucrounnkos nocrosHHa. [lapamerpsr nenn
npuBeieHb! B Ta0. 6.1. Heo0X0IMMO BBITIOIHHUTH CIIEAYIOIIEE:

OnpeneuTh 3aKOH U3MEHEHHsI BO BPEMEHHU TOKa MOCIE KOMMYTAlUH
B ONHOW W3 BETBEH CXEMBI WJIN HANpsDKEHHE HA KAKOM-THOO 3IIEMEHTE.
3agaqy pemmTh JABYMS METOAAMH: KIIACCHYECKUM M  ONEpPaTOPHBIM.
Ha ocHOBaHMM MOJIy4E€HHOT'O PEIEeHHs OCTPOUTH rpadMKy M3MEHEHNS Hali-
JICHHBIX 3JIEKTPHYECKUX BeIMYMH B MHTEpBase OT £ = 0 10 ¢ = 3/|p|ym, TOC
|P|min — MEHBIIHI IO MOJYIIIO KOPEHB XapaKTEPHCTUUECKOTO YPaBHEHHSL.

OnpenenuTh BXOAHOE CONPOTHUBIICHWE OTHOCHTENIBHO HCTOYHUKA H
3aKOH M3MEHEHHUS TOKa Ha 3TOM COIIPOTUBIICHWH, €CIM HCTOYHUK 3aJaH
¢bynkimeit e(f) = E(sin2nft + £), Tae ¢ < T — OCTOSHHOW BPEMEHH LIETH.

Pemuts ¢ nomonipto uHTerpana Jroamens.

OnpenesiuTh BXOJHOE CONPOTHUBIICHWE OTHOCHTENIBHO HCTOYHHKA H
3aKOH M3MEHEHHUS TOKa Ha 3TOM COIIPOTHBIICHWH, €CIM HCTOYHUK 3aJaH
dyskmmeit e(f) = Ee'™™. 3uauenne o NMPHHSTH UYHCICHHO DPABHBIM R).
PemuTh CieKTpaibHBIM METOIOM.

Taoauna 6.1

Bapnanr | Preysor | | | e | G| LS S| e
1 6.5 100 1 10 20 15 5 2 i
2 6.2 150 2 5 8 10 5 2 i
3 6.19 100 1 10 2 2 - - i
4 6.10 120 1 10 3 0 1 1 I
5 6.3 100 5 50 2 8 6 - i
6 6.1 50 1 1500 | 2 13 1 4 i
7 6.11 120 | 10 10 10 90 | 1000 | 1000 i
8 6.18 200 1 20 4 4 2 - i3
9 6.4 100 1 10 50 | 25 25 - Uc
10 6.17 300 5 4 10 | 20 10 20 Uc
11 6.20 100 1 10 20 4 16 2 Upo
12 6.15 150 4 5 6 10 5 Uc
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Ipooonxcenue maobn. 6.1

Bapuan |Pucynox | |0 | S| S B B S ] e
13 6.6 30 1 2,5 10 10 10 — Uc
14 6.7 200 10 10 100 0 50 100 i
15 6.12 100 1 10 10 10 4 — i
16 6.16 50 2 1670 1 2 1 5 i
17 6.8 120 10 10 10 90 | 1000 | 1000 i
18 6.13 120 1 10 8 8 8 4 i
19 6.9 200 1 10 10 20 50 20 i
20 6.14 50 1 100 2 8 10 10 i
21 6.5 100 1 10 20 20 0 2 uy
22 6.2 150 2 5 5 10 5 5 i
23 6.19 100 1 10 1 3 — — i3
24 6.10 120 1 10 1 2 1 1 i
25 6.3 100 5 50 3 8 5 — Uc
26 6.1 50 1 1500 2 13 2 3 i
27 6.11 120 10 10 20 80 | 1000 | 1000 i3
28 6.18 200 1 20 6 3 2 — i
29 6.4 100 1 10 50 20 30 — uy
30 6.17 300 5 4 15 20 20 i
31 6.20 100 1 10 20 17 2 i
32 6.15 150 4 5 9 10 1 ur
33 6.6 30 1 2,5 5 10 15 — i3
34 6.7 200 10 10 50 50 50 100 Up3
35 6.12 100 1 10 5 15 4 — uy
36 6.16 50 2 1670 1 2 2 4 i
37 6.8 120 10 10 20 &80 | 1000 | 1000 i
38 6.13 120 1 10 12 6 8 4 i3
39 6.9 200 1 10 10 10 50 30 i
40 6.14 50 1 100 3 3 10 10 i
41 6.5 100 1 10 20 2 18 2 Uc
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Ipooonxcenue maobn. 6.1

Bapuan |Prcynox | |0 | S| S B | B S ] e
42 6.2 150 2 5 4 10 5 6 i3
43 6.19 100 1 10 1,5 125 — — i
44 6.10 120 1 10 2 1 1 1 Ups
45 6.3 100 5 50 6 8 2 — i3
46 6.1 50 1 1500 2 13 3 2 uy

47 6.11 | 120 | 10 10 | 30 | 70 | 1000 | 1000 iy

48 6.18 200 | 1 20 12 | 24| 2 - iy
49 6.4 100 | 1 10 | 50 | 10 | 40 - i3
50 6.17 | 300 | 5 4 3 120 17 20 i
51 6.20 | 100 | 1 10 | 20 | 37 6 5 iy
52 6.15 | 150 | 4 5 9 12 6 2 i
53 6.6 30 1 25 | 15 | 10 | 25 - iy
54 6.7 200 | 10 10 | 50 | 60 | 75 100 ur
55 6.12 | 100 | 1 10 15 5 4 - iy
56 6.16 50 2 11670 | 1 3 2 5 i3
57 6.8 120 | 10 10 | 30 | 70 | 1000 | 1000 i3

58 6.13 | 120
59 6.9 | 200
60 6.14 50

10 12 | 10 6 5 iy
10 10 | 20 | 50 20 i3
100 | 3 5 15 10 i3

61 6.21 | 150 5 10 | 15 4 i
62 6.2 150 10 5 3 ur
63 6.19 | 100 10 | 3,5 |15 - - up,
64 6.10 | 120 10 2 1 3 5 Uc
65 6.3 100 50 6 10 4 - iy

—_— N == N D = =] =
(9]

66 6.1 50 1500 | 2 13 4 2 Uc

67 6.11 | 120 | 10 10 | 20 | 50 | 1000 | 1000 up,
68 6.18 200 | 1 20 10 | 4 3 - ur
69 6.4 100 | 1 10 | 60 | 20 | 40 - i
70 6.17 | 300 | 5 4 3 30 | 17 10 i3
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Oxonuanue maon. 6.1

Bapuan |Pucynox | |0 | C | S B | B B ] e
71 6.20 100 1 10 20 17 8 12 ur
72 6.15 150 4 5 9 4 15 2 i
73 6.6 30 1 2,5 5 12 8 — ur
74 6.7 200 10 10 30 50 70 100 i
75 6.12 100 1 10 10 5 4 — i3
76 6.16 50 2 1670 1 2 4 1 uy
77 6.8 120 10 10 15 60 | 1000 | 1000 Uc
78 6.13 120 1 10 12 8 4 6 uy
79 6.9 200 1 10 10 10 60 20 ur
80 6.14 50 1 100 3 3 20 5 uy
81 6.21 150 4 5 9 10 2 Uc
82 6.2 150 2 5 8 10 6 Uc
83 6.19 100 1 15 35| 1,5 — — Uc
84 6.10 120 1 10 2 4 2 1 uy
85 6.22 100 1 10 20 15 8 4 i
86 6.1 50 1 1500 2 13 3 1 i3
87 6.11 120 10 10 40 80 | 1000 | 1000 Uc
88 6.18 200 1 20 12 2 4 — Uc
89 6.4 100 1 10 30 40 10 — i
90 6.17 300 5 4 3 10 27 30 uy
91 6.20 100 1 10 20 27 8 2 Uc
92 6.20 100 1 10 20 10 8 2 Uc
93 6.6 30 1 2,5 35 10 25 — i
94 6.7 200 10 10 50 20 40 100 i3
95 6.12 100 1 10 25 10 4 — Uc
96 6.16 50 2 1670 1 4 3 1 Uc
97 6.8 120 10 10 30 50 | 1000 | 1000 Ury
98 6.13 120 1 10 12 4 8 6 Uc
99 6.9 200 1 10 10 20 30 50 Uc
100 6.14 50 1 100 3 4 15 12 Uc
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Puc. 6.13 Puc. 6.14

Puc. 6.15 Puc. 6.16
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7. NIPUMEP PELUEHUA
PACYETHO-TPA®UNYECKON PABOTbI

7.1. 3BAIAHUE
| |
R, f: 50 FI_I,
| E=50B;
E L - T R1 =4 OM,
CD Ry =40 Owm;
R3 =40 Owm;
R Rs L=31,8 mlm;
K C =200 mx®d

Puc. 7.1. Cxema 3j1eKTpHYecKasi NPUHIUIIMAIbHAS

Jns snexrpuueckor menw (puc. 7.1) HAWTH 3aKOH M3MEHEHUS TOKa
B HMHAYKTHBHOCTH, HaIpsDKEHHs Ha EMKOCTH M HampsbkeHus U, mpu

pasmbikanuu ktoda K. B menmm geiictByer mocrosHHas D[AC E(f =0).

3anavy pemuTh AByMsI METOIaMH: KJIAaCCUYECKUM M orepaTopHbIM. Ha ocHo-
BaHUH MOIYYCHHOTO PELICHHS MOCTPOUTH TPaMKi U3MEHEHHSI HAMICHHBIX
ANEKTPUUECKUX BEMUYWH B mHTEepBane OT ¢ = 0 10 ¢ = 3/|p|min, TOC |Plmin —
MEHBIIHNH 110 MOYJIIO KOPEHb XapaKTEePUCTHYECKOTO yPaBHEHHS.

OmnpeaenuTh BXOJHOE CONPOTHUBICHHE OTHOCHUTENBHO HCTOYHHKA H
3aKOH M3MCHEHHs TOKAa Ha 3TOM COIPOTHBIICHHWH, €CJIM HCTOYHHK 33/1aH
¢bynkupeit e(f) = E(sin2nft + t), rne ¢ < T — NOCTOSIHHAsE BPEMEHHU LIETH.
Pemuts ¢ momoInsto uHTerpana Jroamens.

OmnpenenuTh BXOJHOE CONPOTUBICHHE OTHOCHUTENBFHO HCTOYHHKA H
3aKOH M3MCHEHHs TOKa Ha 3TOM COIPOTHBIICHHWH, €CIM HCTOYHUK 33JaH
dynkuyeii e(f) = Ee"™. 3HaueHue o NMPUHATH YHCICHHO PAaBHBIM Rj.
Pemutn CIICKTpaJIbHBIM METOJOM.

7.2. KIACCUYECKHUI METO/I

st anexrpudeckoii nenu (puc. 7.2.1) HaliTH 3aKOH M3MEHEHUS TOKa
B MHIYKTHBHOCTH, HalpsOKEHUs HA EMKOCTH U HanpsbkeHus Uy, mpu pas-

MBIKAHUH KJIKO4Ya K KJIIACCUYCCKHUM METOAOM. B nemnn Z[ef[CTByeT IIOCTOSIH-
nas DJIC E(f =0).
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Puc. 7.2.1. Cxema 3j1eKTpHYeCKasi C paCCTABJICHHBIMH TOKAMH

Paccunraem HadanbpHBIE YCJIOBHA 1O KOMMYTAaIlUN:

=0—>
L--—£ |/ =0 _1136 A;

R+R, |X,=oL=0 44
=0—

Iy = / =0A;
Xe=oL=0

Up =—I,R, = -8 __45 454 B;

R, +R,
Uab:UC'

[Tockonbky mocie KoMMyTaluu B cxeme BeiHykIeHHas D/]C oTcyTer-
BYET, TO TOKU OyAyT cBoOomHBIM. 10 BHIy cxeMbl (puc. 7.2.2) MOXKHO ce-
JaTh BBIBOJ O TOM, YTO XapaKTEPHCTHUYECKOE YpaBHEHHE OymeT MMETh
2-i TIOPAOK, TaK KaK YMCIO OCHOBHBIX HE3aBHCHMBIX HaYalbHBIX 3HAUe-
HUH TOCIEKOMMYTAIIHOHHON CXEMBI paBHO 2 (KOJUYECTBO PEaKTHBHBIX

3JIEMEHTOB).
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JUi1s ipeCTaBICHHOTO KOHTYpa COCTABHM YPaBHEHHE IO BTOPOMY 3a-
koHy Kupxroda:

di o oo L[
LE+1R2+1R3+EJ1dt=O.

Bamennm di/dt = pi, Iidt:i/p:
DIL+iR, +iRy +L=0;
pC

P*CL+ pC(R, + Ry +1
pC -

0.

B pesynbraTe nuMeeM xapaKkTepUCTUYECKOE YPABHEHUE
p*CL+ pC(R, + Ry) +1=0;
6,36-10° p? +16-10° p+1=0.
HaxoauM KOpHH XapakTepUCTHYECKOTO YPaBHEHHUSI:
p; =—-64,14; p, =-2452,59.
PaccuuThiBacM CBOOOIHBIN TOK
P = A O g g o 22,
HaxoauM mocTosiHHbIE HHTETPUPOBaHUSA A U A, :
i'= pe” + py e
i(0,)= A, + Ay
{i'(OJr) =i+ prdy;
4 =100~ pai(0),

=P
A, =i(0,)— 4.

W3 HayanbHBIX yCIOBUM:
Up+i(0,)R; +15(0,)R; +U(0,)=0;
U, ==i(0.)R, —i5(0,)R; —U(0,)=0,014 B.

IMockoneky U; = Li'(0,), T0
i'0,)= % — 0,44 Alc.

143



Ortkyna:
_i'(0,)— pyi(0,) _ 0,44+2452,59-1,136
 p-py,  —64,14+2452,59
A, =i(0,)— 4, =1,136-1,167=—0,031 A.
CHC}IOBaTeJ’IBHO, 3aKOH U3MCHCHU TOKA B MHAYKTUBHOCTU UMECT BU/J]
i=1,167¢ %1% —0,031e7247%%

[Monp3ysick BTopbIM 3akoHOM Kupxroda, paccuuraem 3akoH HU3MeEHe-
HUSI HalPsOKEHUS Ha KOHJAEHcaTope:

Li'+iR, +iR; + U =0;
Ue =—i(Ry + Ry)— Li' =—A4,(Ry + Ry + p;L)e™" —
— A2 (R2 + R3 + sz)ePZt — _90’986*64,1‘” + 0,062672452’59t.

4

=1167 A;

AHAIOTHYHO, PacCUNTACM 3aKOH N3MCHEHISI HAIIPSDKEHMS Ha yIacTKe a—b:
U, +iR, + Li' =0;
U, =—iRy — Li' =—A4/(R, + p,L)e"" -
— A5(Ry + pyL)e’ =443 e O ] 17872452591

7.3. OIIEPATOPHBIIA METO/T

CocraBiisieM XapakTeprCcTHUeCKOe ypaBHeHHe. B pemennu Oyzaem wc-
M0JIb30BaTh HAWJEHHBIE 110 KJIACCHYECKOMY METO/]Y KOPHH XapaKTepHCTH-
4eCcKOro ypaBHeHHA: p; =—04,14; p, =-2452,59. JIna mpeactaBieHHOTO
KOHTYpa COCTaBHM YpaBHEHHE [0 BTOPOMY 3aKkoHy Kupxroda:

di o oo L[
LE+1R2+1R3+Ejzdz=o.

[epeiiném x n300paKeHUIM

ILp+ IR, + IR +CL=iz(0)L—UC—(O).
P

Haiiném m3o0pakeHne Toka

I p)(Lp +Ry +R, +Lj -2 OL-UO),
Cp p

(i (ML -Uc(0))C

I(p):ch2+C(R2+R3)p+1’
N(p)
I(p)=——L£L
(P) M(p)
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C nomo1ipio GopMyJIbl pa3iokKeHus eperIéM K QYHKIIMN BPEMEHH:

Np) . N(p)) o 4 N(p,) P
M(p) M’(P1) M’(Pz)

Haiiném npousBoaHyI0 3HaMEHaTEN:
M'(p)=2LCp+C(R, + Ry);
_ P (OL=Uc(0) py P21 (OL=Uc(0) py _
2Lp, + Ry + Ry 2Lp, + Ry + Ry

— 1 1656—64,144 _ 0 0326—2452,59t

i()

[MoctponM rpaduKi M3MEHEHHsST HAWICHHBIX JICKTPUYCCKUX BEIUYHH
(puc. 7.3.1 — 7.3.3) B unTepBaie ot ¢ = 0 10 ¢ = 3/|p|mnin = 0,05.

1,2 ;A
X
0.8 \
0,6 \

el N\

0,2 \

0 . : \ LG

0 0,01 0,02 0,03 0,04 0,05 0,06

Puc. 7.3.1. I'padpuk n3MeHeHUsI TOKA B UHAYKTHBHOCTH

UoB t,c
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Puc. 7.3.2. 'paduk n3mMeHeHHUsT HANPSIZKEHUST HA EMKOCTH
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Puc. 7.3.3. I'paduk u3MeHeHUs HANPSI’KEHUs HA y4acTKe a—b

7.4. ”HTET'PAJI JIOAMEJISA

OmnpenenuTbs BXOJHOE CONPOTUBICHHE OTHOCHUTENHFHO HCTOYHHMKA H
3aKOH M3MEHEHHUS TOKa Ha O3TOM COIIPOTUBIICHHMH, €CIM HCTOYHUK 3aJaH
¢byHkImen

e(t) = E(sin2nft +1).

Haxomle KOMIIJICKCHOC COHpOTI/IBJ'[eHI/Ie JJIA BXOOSIINX COHpOTHBHeHHﬁZ
%%
22 + Z3
3aMmeHsieM jo Ha p:
PCRyRy + p>CRL + Ry + pL
P’CL+pC(Ry+R)+1
B poL(R3 +R)+ pC(RyRy + RIR, + RRy))+ pL+ R + R,
- PCL+ pC(Ry + Ry)+1 -
_2778-10°°p? +4158-107° p + 44
O 636-10°p2+16-103 p+1

z=R+

JlaHHOE BBIpa)KEHUE NPEICTABIAET COOOH XapaKTEePHCTHIECKOE ypaB-
HEeHHe, UMelollee CICAYIONHe KOPHHU:

p; =-114,59; p, =-1382,17.

Haiiném mepexonHyo NpoBOAMMOCTE g(f) M3 YCIIOBHS, YTO IEPEXO-
Hasi IPOBOANMOCTE paBHA TOKyY mpu E = 1 B:

g(t) = 4e™" + A,e??.
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