[Ipunoxenus, kKak MpaBUiIO, BEITIONHSIIOT Ha JUCcTax (popmaTa A4.
Homyckaetcst ohopMIIsTh MPUIIOKEHNS Ha ucTax popmara A3, A4 x 3,
Ad4x2, A2 Al mo I'OCT 2.301.

TekCT KaKI0ro MPUIIOKEHUS, TP HEOOXOJUMOCTH, MOKET OBITh
paszienéH Ha pa3Jlielibl, MOIPA3IeIbl, MyHKTHI, MOAMYHKThI, KOTOPHIC HY-
MEpYIOT B MpeJenax Kakaoro mnpuioxenus. Ilepex HoMepoMm cra-
BUTCSL 0003HAYECHUE STOTO MPHUIOKCHHUS.

2 Pacuér mepexoJaHbIX NPOIECCOB B JIMHEHHBIX JJIeKTpUYe-
CKHX lensx

s pnekTpuuecKol Leny, COOTBETCTBYIOIIEH HOMEPY BapHUaHTa
1 n300pakeHHOH Ha pucyHkax 1-16, TpeOGyeTcst ompenenuTh 3aKOH H3-
MEHEHHS] BO BpEMEHHU TOKa MOciie KOMMYTAllUH B OJJHOM M3 BETBEH cXe-
MBI HJIM HalPsDKEHHS, HA KAKOM-JTH00 JIEMEHTE WIIH MEKIY 3aaHHBIMH
TOYKaMU cxeMbl. B nenu aeiictByer mocrosinHas 3.4.c. E. Ilapamerpsl
Leny 3agadsl B Tadmune 2.1

3amaqy ciexyeT pemmTh AByMsl METOJaMH: KIIACCHYECKHM U OIe-
paropHbIM. Ha OCHOBaHHMM MOJTy9E€HHOTO aHATUTHIECKOTO

BBIpKEHHsI TpeOyeTCsi MOCTPOUTh TpapuK M3MEHEHUS! MCKOMOH
BEJIMYUHBI B QYHKIMKM BpeMeHH Ha mHTepBasie t = 0 mo t = 3/|p|mun.
3nech |p|MHH- MEHBLIMHA IO MOIYJIO KOPEHb XapaKTepHUCTUYECKOTO
YpaBHEHUSI.

Ne BapuaHTa 3a7jaHHs Ha KypCOBYIO pa0bOTy CTYICHTHI BEIOMPAIOT
10 JIBYM IIOCJIETHAM LUdpam cBoero mudpa.
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Hovep | EE|R| RIR|RIE | € | L |TocOer
BapuaHTa E ? L 2 3 4 C;e?;l;z-
= Om B |mMx®d Ml

1 2 3 4 5 6 7 8 9 10
1 2 8 10 | 5 2 | 150 5 2 i
2 15 2 2 - - 100 10 1 i
3 8 3 0 1 1 |120 10 1 i
4 3 2 8 6 - 100 50 5 i
5 1 2 | 13 1 4 50 | 1500 | 1 i
6 4 50| 25 |25 | - 100 10 1 U,
7 14 10 | 20 |10 | 20 | 300 4 5 U,
8 16 20 | 4 16 | 2 | 100 10 1 Ur1
9 12 6 | 10 5 4 | 150 5 4 U,
10 5 10 | 10 |10 | - 30 2,5 1 U,
11 6 100| O 50 | 100 | 200 10 10 iy
12 9 10| 10 | 4 - 100 10 1 iy
13 13 1 2 1 5 50 | 1670 | 2 iy
14 10 8 8 8 4 | 120 10 1 iy
15 7 10 | 20 | 50 | 20 | 200 10 1 i
16 11 2 8 10 | 10 | 50 100 1 i
17 2 5 |10 5 5 | 150 5 2 i
18 15 1 3 - - | 100 10 1 i
19 8 1 2 1 1 | 120 10 1 i
20 3 3 8 5 - | 100 | 50 5 U,
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IIpomomkenne TaOIHAIIBI

1 2 |3 4 |5]| 6 |7 8 9 10
21 1 |2 |13 |2 3 |5 [150 | 1 i,
22 4 |50]|20 |30 | - |100 | 10 1 U,
23 14 |15]20 | 5 | 20 [300 | 4 5 i,
24 16 |20 |17 | 3| 2 |100 | 10 1 iy
25 12 |9 ]10 | 5| 1 [150 | 5 4 U,
26 5 | 5|10 |[15] - |30 | 25 1 i3
27 6 |50 |50 |50 100|200 | 10 | 10 U
28 9 |5 (15 | 4| - [100 | 10 1 U,
29 13 |1 |2 | 2] 4 |50 |[1670 | 2 i,
30 10 (12| 6 | 8| 4 |120 | 10 1 i3
31 7 10| 10 |50 | 30 |200 | 10 1 i3
32 11 | 3|7 |10] 10 |5 | 100 | 1 i,
33 2 | 4|10 |5] 6 |15 | 5 2 is
34 15 15|25 | - | - |100 | 10 1 i,
35 8 |21 | 1] 1 [120] 10 1 Urs
36 3 |68 | 2| - [100] 50 5 is
37 1 | 2]13 |3 | 2 |5 [1500 | 1 U,
38 4 |50| 10 |40 | - |100 | 10 1 i,
39 14 | 3| 20 |17 | 20 [300 | 4 5 i
40 16 |20| 8 |12] 2 |100 | 10 | 1 U,
41 12 |0 | 10|5 |10 [150 | 5 4 iy
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IIpomomkenne TaOIHAIIBI

1 2 | 3| 4 |56 |7 8 9 10
42 5 |15 10 |5 | - |3 | 25 | 1 i,
43 6 | 25| 75 |50 | 100|200 | 10 | 10 U,
44 9 |10 5 | 4| - |100] 10 | 1 i,
45 13 | 1] 2 |[3] 3 |50 | 100 | 2 i,
46 10 |24 |48 |8 | 4 |120| 10 | 1 i,
47 7 |10] 25 |50 | 15 [200 | 10 | 1 is
48 11 | 4| 6 [10]| 10 | 50 | 100 | 1 is
49 2 |7 10|5]| 3 |150] 5 2 U
50 15 [ 3| 1 | -] - 10| 10 | 1 U
51 8 |15/ 15| 1| 1 |120] 10 | 1 U
52 3 |18 |7]| - |10] 5 |5 i,
53 1 | 2] 13]4]| 1 |50 [150 | 1 U,
54 4 |50 | 3 |20 - |100]| 10 | 1 i

55 14 | 6 | 20 [14] 20 [300 | 4 5 U
56 16 (20| 11 |9 | 2 |100| 10 | 1 U,
57 12 | 3|10 |5]| 7 |150| 5 4 i,
58 5 |12 10 |8 | - |3 | 25 | 1 i,
59 6 | 0 |100|50 100|200 | 10 | 10 U
60 9 |7 13 |4 | - |1200] 10 | 1 iy
61 13 [ 1| 2 | 4| 2 |50 |1670| 2 U,
62 10 [ 6|12 |8 | 4 [120]| 10 | 1 U
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IIpomomkenne TaOIHAIIBI

1 2 3 4 5 6 7 8 9 10
63 7 10 | 30 | 50 | 10 | 200 10 1 U,
64 11 5 5 10| 10 | 50 100 1 U,
65 5 10| 10 | 5 - 150 5 2 U,
66 15 4 0 - - 100 10 1 U,
67 8 0 3 1 1 | 120 10 1 U,
68 3 4 8 4 - 100 50 5 U,
69 1 2 13 | 5 0 50 | 1500 | 1 Ur:
70 4 50 | 35 |15 - 100 10 1 i
71 14 4 | 20 |16 | 20 | 300 4 5 Ur:
72 16 20 | 13 | 7 2 | 100 10 1 i
73 12 2 10 | 5 8 | 150 5 4 Ur:
74 5 8 10 | 12 - 30 2,5 1 U,
75 6 75| 25 | 50 | 100 | 200 10 10 i
76 9 13 7 4 - 100 10 1 Uc
77 13 1 2 5 1 50 | 1670 | 2 Ur:
78 16 8 8 8 4 1120 10 1 U,
79 7 10 | 18 |50 | 22 | 200 10 1 U,
80 11 6 4 (10| 10 | 50 100 1 U,

3 IIpumep pacuera mepexoHOro NMpouecca B JMHEHHOI dJ1ek-
TPHYECKOH Lenmu

Jns smekTpudeckoit menu (pucyHok 3.1), ompenenuTh IMocie
kommyTaruu Toku: i4(t), ix(t), is(t), Hampsokenne U, (1) u Ug(t), ecnn ma-
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pametpsl nenu: L = 20mI°, C = 200mkd, R; = R4 = 10 OM, R, = 30 Om,

R; =20 Om. Ucrounuk nmuranusa nocrositudas E = 100B.
R1 L .. Rz

e

Pucynok 3.1- Pacuérnas cxema

3.1 Pacuér K1accu4ecKuM METOA0M

3.1.1 PaccuuthIBaeM IieTb JO 3aMBIKAaHMSI KII0Ua U OMpeaesieM
TOK Yepe3 MHIAYKTHBHOCTS | 1) M HampspkeHHe Ha éMKkocTH Ucg,. T K.
E = const, To Uy o = L-(dis/dt) = 0 i3 = C-(dU./dt) = 0. CemoBarens-
HO, TI0 TIepBOMY 3aKoHY Kupxroda
109 = 12(0-).
ITo BTOpomy 3akony Kupxroda :
iz(o_)(Rz + R4) + L'(dil(o_)/dt)"' Rlil(O—)_ E=0 (31)

Orcioma i1 = E/(R1+R,+R4) = 100/(10+30+10) = 2A (3.2)
Hanpsioxkenne Ha EMKOCTH ONIPENETUM U3 YPaBHEHHUS 110 BTOPOMY
3akoHy Kupxroda

Ucoy = i209(R2+R4)-130)Rs = 2(30+10) = 80B (3.3)

3.1.2 Ha ocHOBaHMM 3aKOHOB KOMMYTAIlUH OIpEENsieM He3aBH-
CUMBIE HavyalbHbIE YCIOBUS

I1(0+y=l10)=2A, (3.4)

Uc(o+) = Uc(O-) = 80B. (35)

3.1.3 Tlocie xommyTaruu (KJIFOY 3aMBIKAeTCS) COIMPOTHBIICHUE

R, 3axopaunBaetcs (pucyHok 3.2). OnpeaenuM TOKH U HAPSOKSHUS TS
HOBOT'O PHEPreTUYECKOI0 COCTOSIHHS B YCTAHOBUBIIIEMCSI PEIKUME.
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ITa

Pucynok 3.2 — Cxema nocie KoMMyTaluu

Hanpsxenne Ha uHIykTHBHOCTH U 1,=0 1
i1mp= 2y = E/(R1+R;) = 100/(10+30) = 2.5A,; (3.6)
Uenp= 12R2=2.5-30 = 75B. (3.7)

Bce HalineHHble 3HaUCHUS NPUHYKIEHHBIX TOKOB U HAIPSKCHUN
3aHOCHM B Tabimiy 3.1.

3.1.4 XapakTepuCTHYECKOE YpaBHECHHE MOIYYaeTCs U3 yCIOBUA,
KOTJa 3HaMeHaTenb OpoOW TpU OIpenesieHHH CBOOOJHBIX TOKOB WIIH
HaNpPsOKEHUH paBeH HYI0. DTO BBEITEKAET U3 TOTO, YTO B UCTOYHHUKE TO-
ka u DJIC cBOOOHBIE COCTABISIONIAE OTCYTCTBYIOT. Torma cBoOO HEIE
TOKH M HaIPsDKEHUS UMEIOT MECTO TOJIBKO B TOM CJydae, €ClIM 3HaMe-
HaTeJb IpoOU paBeH HYIIO , T.€. UMEET MECTO HEOIpeJeIEHHOCTh TUIIA
0/0.

CrnenoBaTenbHO, XapaKTEPUCTUYECKOE YpaBHEHHE MOYKHO IOJTY-
YUTh, MCIIOJIB3YS 000N MeToJ pacu€ra 3i.iiernel ( Ha OCHOBaHUU 3a-
KoHOB Kupxroda, KOHTypHBIX TOKOB, Y3JIOBBIX HAIPsSHKEHUH, SKBUBA-
JICHTUPOBAHUS CXEMbI K OJHOMY COTIPOTHUBJICHHIO H .T. 11.).

BriBeieM XapakTepUCTUUECKOE YPABHEHUE, HCIIOJbB3YS B IIEPBOM
ClIydya€ METOA KOHTYPHBIX TOKOB, BO BTOPOM — BXOJHOE€ COIIPOTHUBJICHUE
OTHOCHUTEIIFHO BXOJHOW BETBH.

3anuiiemM ypaBHEHHS KOHTYPHBIX TOKOB JJISI CXEMbI H300paKEH-
HOMl Ha pucynke 3.2. (XapaKTepHUCTHYECKOE YpPaBHEHHE BBIBOJIUTCS
TOJIBKO W3 NOCIEKOMMYTAIIMOHHON CXEMBI).

Ies11(R1+R2) + L(dics11/dt)- i¢520R, = 0; (3.8)
'icsl 1 R2+iCBZZ(R2+R3)+(1/C).ﬁc322dt = 0
AJreOpansupyeM ypaBHEHHUE
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les11(Ri+R2+PL)-icB22R2 = 0, (3.9)
'iCBl1R2+i0322(R2+R3+1/CP) =0.

OHpCHCHI/ITCHB CHUCTCMBI paBCH
Ri+R,+PL R,
A= 'Rz R2+R3+1/CP (310)

[onoxwus A= 0, UMeeM XapaKTepUCTUUECKOE YpaBHEHHE
(Ro+R3)LCP*+[C(R;R+R;R3+R;R3)+L]P+(Ry+R;) = 0. (3.11)
To xe XxapaKTepHUCTUUECKOE YpaBHEHHE MOIYYUM, €CIIH Pa30pBEM
MO0YI0 BETBh CXEMBI (PUCYHOK 3.2 — cXeMa ITOCIIEKOMMYTAI[HOHHAs) U
3aIHIIeM BXOJHOE CONPOTHBIICHUE Ul TIEPEMEHHOTO CHHYCOHIAIBHO-
ro Toka. J{yis mpumepa pa3oMKHEM BETBb C EMKOCTBIO (PUCYHOK 3.3)

1 Lp R i
LTt —1_EF|
L |

@ Tpxlj 1a1)
[

Pucynok 3.3 — Cxema moslydeHusl ONepaTOPHOrO CONPOTHBIIE-
HUS

Z(jo) = Rstl/joc+(Ri+HoL)Ry/(RiHoL+R,).

3amenuB jo = P, mpupaBHsB Z,(p) = 0, moiayunM ypaBHEHHE
3.11. TMoxcraum B 3.11 3HaueHHME TNapaMETPOB, UMEEM KBaJpaTHOE
ypasrenne : 2-10™p?+0,24p+40 = 0, xopuu kortoporo: P; = -200c* wu
P,=-1000c™

3.1.5 BBuay Toro, 4to KOpHU XapaKTEPHUCTUYECKOTO YpaBHEHHUS
JIeHCTBUTEbHBIC, OTPULIATENLHBIE, HEPAaBHBIE, CBOOOIHAS COCTABIISIO-
mas  ToKa(HampsDKEHHs) — OmpefensieTcs W3 ypaBHEHUS  BH-

- t t o
mazi, () =A™ +A,.” , a nepexommstii Tok (Hanpsikente)

(1) = iy Hiea(t) = it AP + AL (3.12)
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T.x 3.12 comepxuT IBE MOCTOSHHBIE MHTETPUPOBAHMS, IJIS UX
HaXOXKJIEHUSI HEOOXOANMO YpaBHEHHE, KOTOpOoe Moiy4daroT u3 3.12 my-
TEM B3SITHUS IPOU3BOJIHOU

di(t)/dt = i'(t) = '+ PA™ +P,A e (3.13)

3.1.6 Ilocrosuueie mHTErpHpoBaHusa Al W A2 HaxomsITCsI M3
HaYaJbHBIX YCIOBUH, 4711 MOMeHTa BpeMeHH t = 0 u3 ypaBHeHuit 3.12 u
3.13 momyuum:

i(0+) = inp(o+)+A1+A2, (314)
0y = PLAL+P2A2.

(mponsBoaHAas NPUHYXIEHHOTO TOKA B JAHHOM Cilydae paBHA HYIIO,
T.K. K CX€Me MPUI0KEHO TOCTOSHHOE HalpshKeHUe).

B ypaBHenusx 3.14 neusBecTHbIMU sBISIOTCA Al M A2, a Tak ke
i/(0+). [locnenHioro BeIMYMHY HEOOXOOUMO IOMYUYHUTh U3 APYTHX ypaB-
HeHui. B nepByro ouepenpb U3 ypaBHEHUI

ul(t) = L(di/d),]  (3.15)
i.(t) = C(du/dt).

[ToryunM npou3BOIHBEIE TOKA Yepe3 HHAYKTHBHOCTh M HampskKe-

HUS Ha EMKOCTH B MOMEHT BpemeHu t = 0
di/dt(o+)=U|_(0+)/L, (316)
dU(o+)/dt=|C(o+)/C.

B cBoto odepenp HampsykeHHE HAa WHAYKTUBHOCTH M TOK 4epes
€MKOCTb B MOMEHT BpeMeHH t = () moIy4YnM M3 MOCIEKOMMYTallMOHHON
CXEMBI, C y4ETOM 3aKOHOB KOMMYTaIlWH.

CocraBum cucremy ypaBHenuit no | u 11 3akonam Kupxroda mis
MocIie KOMMYTAIIHOHHON CXeMBI (PUCYHOK 3.2)

!1(o+)=i3(o+)+i2(o) o
I3004)"RatUcos) — 200 R2= 0, (3.17)
I10+)" Ri+Up o Hiz0+ Ro= E.

W3 1 ypaBHeHHS BBIPA3UM I+
2004 =1104) — T3(04)-
W3 2 ypaBHEHHs HAHOEM I3+ Uepe3 EMKOCTD

304 RatUeo4) — l104 = 0;
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i __Uc+i1(0+)'R2 _—80+2'3O
304 R,+R, 30+20
i2(0+)= 2— (-0,4) = 2,4A
Hanpsokenne Ha uaayktuBHOCTH U (o) HalinéM u3 3 ypaBHeHHS
cucteMsl 3.17

U|_(0+) —E- i2(0+)'R2 - i1(0+)'R1 =100-2.4-30-2-10 = 8B. (318)

[ony4yenusle naHHble 3aHecéM B TabmuLy 3.1

=-0,4(A);

3.1.7 OmnpenenuM 3Ha4€HUE MTPOU3BOIAHBIX TOKOB M HANpSKEHUH
B MoMeHT kommyTanuu t(0). [Ipexne Bcero Haiiaém

i0 = ULon/L = 8/(20-10°%) = 400A/c; (3.19)
U'eon) = izon/C = -0.4/(200-107°) = -2000 B/c. (3.20)
Jis ompeneneHns OCTaBIIMXCS MPOM3BOTHBIX MPouddepeHIu-

pyem cuctemy 3.17, y4uThIBasi, YTO IPOM3BOJHAS OT MOCTOSHHON E
paBHa 0.

P07 50020,
!'3(0+)'R3+U'c(o+) - i'00 ' Ro=0, (3.21)
04 Ri+U'LonH12004)'R2= 0.

Pemast cucremy (3.21) ¢ yuérom 3HaueHuil i'1p+) = 400A/C u
U'co+) = -2000 B/C HaxoanuMm ocTasbHbIE IPOU3BOIHBIE

i'2(0+) = i|1(0+)_ i|3(0+) = 400 — iI3(0+);
i'3(0+).R3+(_2000)_ (400'iI3(O+))'R2 =0.
OTCroAa

_—Ugontiey R, 2000+400-30
9T R,+R, 20430
AHaJ'IOFI/I‘lHO HaxXoAuM 1 OCTAJIbHBIC TPOU3BOJHBIC
I'20+)= 120A/c U' o4y = -7600 Blc.

[lonmy4enHble pe3yabTaThl 3aHOCUM B Tabimity 3.1

= 280(AVC) .
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Tabmuma 3.1 — Toku W HampsHKEHHS MOCIEKOMMYTAIIMOHHOM
CXEMBI

Iy I2 I3 Uc UL
[punyxnénnas 2,5A | 2,5A 0 75B 0
COCTaBJISIONIAs
3HaueHUE B MOMEHT 2A 2,4A -0,4A 80B 8B
t=(0+)
3nayenne npomssoa-| 400 120 280 -2000 -7600
HOM B Alc Alc Alc B/c B/c
t=(0+)

3.1.8 Omnpegnensem u3 cucremsl 3.14 MOCTOSHHBIE UHTETPUPOBA-
Hus Al 1 A2 1S KaxXI0TO TOKa W HANIPSDKEHUS, TIOICTABIIss TaHHbIEe 13
tabmuubl 3.1 B 3.2. 3anuceiBacM NepexoIHbIe TOKH W HAMIPSIKEHHUSI.

OmnpenenseM ToK iy(t)

2 =25+A+A,;

400 = -200A;-1000A;;

Orcroga

A;=-0,125A; A,=-0,375A;

i1(t) = 2,5-0,125e2°%-0,375¢ %" A,

Onpenemnsiem ToK (1)

2,4 = 2,5+tA+A,;
120 = -200A;-1000A..

Orcroma A= 0,025A; A,=-0,125A;
ip(t) = 2,5+01025e'200t_0,125-1000tA.
Onpenensem Toxk is(t)

'0,4 = A1+A2
280 = -200A;-1000A,.

Orcroma A;=-0,15A;
A,=-0,25A;  is(t) = -0,15.0,25"" A,

Omnpenensiem Hanpsukerne U(t)
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80 = 15+A+A,;
-2000=-200A;-1000A.,.

Orcroma A;=3,75B;
Ar=125B; Uc(t) = 75+3,75e*°"+1,25¢ "' B.

Omnpenensiem Hanpsorerne U (t)
8= AtA,; -7600 = -200A1'1000A2,

Orcroga A=0,5B; A,=7,5B;
UL (t)=0,5e*+7 5e"°" B;

3.1.9 TToctpouM rpaduk IMePeXOmHOro Ipouecca s Toka ia(t):
is(t) = -0,15e%%.0,25¢10%%"

3HavyeHne TOKa MEPEeXoIHOro Mpolecca yAo0Hee OTKIIaIbIBaTh Ha
rpaduke yepe3 UHTEPBaJ BPEMEHH, PaBHBIH MOCTOSHHON BPEMEHH, KO-
TOpasi B CBOIO OYepe/b B CIIydae aneproIUvecKuX IMPOIECcCOB Ompese-
nsieTcs Kak oOpaTHas BEMYMHA MOJYNS KOPHS XapaKTepUCTUYECKOro
ypaBuenusi : T=|1/P| c

Tak kak mepexoHblii TOK i3(t) paBeH cymMMe JIBYX 3KCHOHEHT, TO
Ka)XJ1asi COCTABIISIONIAs TOKA OYJeT UMETh CBOIO TIOCTOSHHYIO BPEMEHH,
npuuém |P4|<|P,|; cnemoBatenbho: T1>T, B Hamiem ciydvae :

T:=1/200=5-10"%c; T,=1/1000=1-10"c.

Ecnu npencraButs : Aleplt:Ale'ﬂT=A1/eUT,
TO W3 3TOr0 PABEHCTBA BUAHO, YTO YEPE3 UHTEPBAJI BPEMEHH, PaBHBIA T
3HaueHHE COCTABISIIONICH yMeHbIIaerca B “€” pa3 (B 2,72 paza). Jus
HocTpoeHus rpadiika MepexoHoro Toka is(t) paccuuThiBaeM OpAUHATHI
cocrasistomeii -0,15¢”" yepes At = 1, = 5 mC, a opaMHATBI COCTaBIIs-
fomeit -0,25¢7%% yepe3 At = 1, = 1 mC. Pe3ynpraTsl pacuéra CBOIUM B
Tabmumy 3.2, Mo KOTOPBIM MOCTPOUM I'pad UK IIEPEXOJHOro Ipolecca Ha
pucyske 3.4.
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Tabnuna 3.2 PesynbTarhl pacubra uist MOCTpOeHUs TpaduKa Ie-
PEXOTHOTO Mporecca

'O, 1 Se-ZOOt '0,256-1000t
t(mc) Tok(A) t(mc) Tok(A)
0 -0,15 0 -0,25
5 -0,055 1 -0,092
10 -0,02 2 -0,034
15 -0,0075 3 -0,12
20 -0,0028 4 -0,0046

5 0

14 16 t(mc)

N

Pucynok 3.4 — I'paduk niepexoaHoro npoiecca

3.2 PacuéT nepexogHbIX NPOLECCOB ONEPATOPHBIM METOAOM

Ha npumepe cxemsl pucyHOK 3.5 paccMOTpUM pacuéT Mepexo-
HOT'O MpoIlecca U OMPeIeTUM TOK iy(t) MeTooM ABYX y3I0B, a TOK i(t)-
METOJIOM KOHTYPHBIX TOKOB, Ul OIPE/IENICHHs OCTAJIbHBIX TOKOB U
HAINPSHKCHUI 3aITHUIIIEM BBIPAXKECHUSI B ONIEPATOPHOM opme.
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He3aBucuMple Ha9anbHEIS YCJ10BUs ObLIH OIIPEACIICHBI B KJ1aCCHU-
YECKOM METOAEC U PaBHBI:

i]_(o) = i1(0+) = il(()_) = 2A, UC(0+) = Uc(o_) = 80B. (321)

3.2.1 B pexume mocie KOMMyTallMd C Y4YETOM HEHYJEBBIX
HavyaJbHBIX YCJIOBHI COCTABIISIEM OIIEPaTOPHYIO cxeMy (pucyHOK 3.5).
Rl n PL LI gy

Lip e @ :lL(T(
\\._,-/{ Tzepn 1||'PC
EF ﬂ 7 Y

T110p) Loz 4 ool

Pucynok 3.5 — OnepaTtopHas cxema.

CxeMa coiepKuT JIBa y371a a ¥ B U JIBa KOHTYpa.

Tox i5(t) Mmoxro ompenenutsd kKak lx(p) = UL(p)/R..
B cBoM0 ouepeap METOIOM ABYX y310B onpeaeanm U ,(p)

E . 1 Ug 1
—+Lig |- + .
[P “"’J R+PL | P 1

e
Uan(P)= R (322)
e e
R+PL R, ., 1
*cp

C uenwio ympormieHus mpeodpazoBanus B 3.22 MOJACTaBUM BCe
yrcnoBble 3HaueHus kpome L u C, u npuBeaém npodb K BHIY, KOTZa B
YHCIUTENe W 3HaMeHaTele OyaeT mo oJHol cTpoke. [Ipu aTom crienayeT
oOpamiate BHUMaHHE Ha TO 00CTOSTEIbCTBO, YTO NPU MPUBEICHUM YHC-
JUTENS W 3HAMEHATEJsl BbIpakeHHe 3.22 KaXIoro K CBOEMY OOIIeMy
3HaMEHATENI0 HE CJIEOyeT PacKpbIBaThb CKOOKH. DTO MO3BOJIUT YIIPO-
11aTh BeIpaXkeHue. J[efcTBUTENBHO
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(E+ Li(o)j-P-(R3+Ple+ U (R,+PL)-P-(R;+PL)-
R,(R,+LP)-

1 1 1
-(R3+j-R2(R3+PCj+(R1+ PL)-[R3+PCJ+ R,(R,+PL) |

PC
(R3+1j
PC

Otkyna BHUJTHO, 41O COKpAIIIAI0TCs BBIPAXKEHHS
(Ry+PL)(R3+1/PC). ITocne mpeobpa3oBaHus MOIyYaEM

Unn(p)= 3600CLP?+84000CP+ 60 LP+ 3000 '
P-(50CLP?+1100+ LP+ 40)
N3o6paxenue Toka l,(p) OyaeT paBHO
lo(p)= U.:(p) _ 120CLP?+ 2800CP+ 2 LP+100 _ (3.23)
R, P-(50CLP?+1100+ LP+ 40)
[Tocne nmoacranoBku 3HadeHus L u C
I,(p)= 48-10°-P*+0,6P+100 _ F(p)
P-(2-107* P*+0,24P+40) F, (p)

u3o0paskenus Toka l(p) k opurunany i,(t), ucrmosnas3ys popmysty pasio-
xenust. [IpupaBauBaem Fy(p) = 0 u onpenesnsieM KOPHU ypaBHEHHSI.

Fa(p) = P(2*10™*p?+0,24p+40) = 0 =>
Pi=0; P, =—200°; P,=1000° -
Haxomum rnpon3BoHy0 3HaMEHaTeNs
F','(p) = 6*%10°%p? + 0,48p + 40. (3.24)
[ToacTtaBum B 3.24 KaXIblii KOPEHb
F'2(p1)=40; F,'(p2)=6*10"(-200)*+0,48(-200)+40=-32;
F'2(ps)=6*10"*(-1000)°+0,48(-1000)+40=160.

[oxncrasnss kopau Py, P,, P; B uncnurens apodu 2.23a, momyya-
eM

UAB (p) =

[Iepexogum ot

F.(P1)=100;
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F1(P2)=48*10"(-200)?+0,6(-200)+100=0,8;
F1(P3)=48*10"°(-1000)*+0,6(-1000)+100=-20;
Opwurunain Toka ip(t) onpenensercs Tak
l,(t)=(F1(p1)/F,'(PL))e" +(F1(P2)/F,'(P2))e"+
+(F1(P3)/F,'(P3))e™., (3.25)
Wnn nocie moacTaHOBKH
l,(t)=(100/40)e”+(-0,8/-32)e *'+(-20/160)e =2 5+
+0,025¢2°".0,125¢ %",

W300pakeHnss OCTaJbHBIX TOKOB M HAINPSDKCHUH OMIpEAEIsieM,
UCTIONB3YS N300paskeHHs HAMPSKEHUST

11(p) = (-Uas(p)+E/p+Li1(0))/(Re+LP); (3.26)
13(P) = (Uus(P)-Uc(0))/(Rs+1/CP); (3.27)
UL(p) = LPIy(p)-Liy(0+); (3.28)
Uq(p) = (L/PC)*15(p)+Uc(0)/p. (3.29)

Toxu 13(p) u I3(p) MOXHO OmpenenTUTh METOAOM KOHTYPHBIX TO-
KOB, 33/1aB KOHTYpBbI, KaK II0Ka3aHO Ha PUCYHKe 3.5

11(p) = 111(p) = Ax(p)/A(P); (3.30)
3(p) = 122(p) = Ao(p)/A(p). (3.31)
CocTaBuM ypaBHEHHUS! KOHTYPHBIX TOKOB
l11(p)(R1+R2+PL)-122(p)R2 = E/p+Li1(0),
-l11(p)R2+122(p) (R2+Rs+1/CP) = -U(0)/P.
OnpenenuTeny paBHbIL:

Ri+R,+PL -R,
A(p) = 'R2 R2+R3+1/PC

= (R1#+R2)(Ro+R3)+((R1+R2)/CP)+(R,+R3)PL+L/C-R,%;

E/P+Liy(0) R,
Ay(p) =| -Uc(0)/P R,+R3+1/PC

= (E(R;+Rs)/p)+(E/p’c)+Li(0)(Ro+Ra)+(Li(0)/CP)-U(O)Ro/P;
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R1+R+2PL E/p)+L|1(O)
Ap) = | -Ra -U.(0)/P

= Uc(0)((R1+R2)/p)+U(0)L+(ER/P)+Li1(0)Ry;

Onpenenum Tok |1(p)

)= Alp) _ 4-10"p*+056p+100 _Fi(p)
Kp) P(2:10°p?+0,24p+40) F,(p)

3uamenatens apodu 3.32 Tot ke, uto u B 3.23, mosromy N'(pk)
MOKHO B3ATh U3 IPEJBIIYIIET0 pacyéra

F1(p)=4-10"p?+0,56p+100. (3.33)
[Hoxcrasnsiem B 3.32 kopuu Py,P,,P3; nmeem
F1(p1) = 100;
M(p,) = 4-10"(-200)?+0,56(-200)+100 = 4;
M(ps) = 4-10"*(-1000)+0,56(-1000)+100 = -60.
Opwurunain Toka i;(t) onpeaenseTcs Kak
i ()= P pe, BO) oo, P o
ey R, F(ps)

Wnm ocne moacTaHOBKU

i1(t) = (100/40)e”+(4/-32)e **'+(-60/160)e %" =
=2,5-0,125¢%°"-0,375e 1" .
JI0CTOBEpHOCTh IOJIyYEHHBIX PE3YJbTATOB MOATBEPKIAAECTCS CO-
IIOCTABJICHUEM paC‘IéTOB NEPEXOJHBIX MMPOUECCOB KIIACCUYICCKUM U OIIC-
PaTOPHBIM METOAAMMU.

l1i(p (3.32)

(3.34)
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