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KypcoBas padora (Hacrte 1)

3a1aHHYI0 AJIEKTPUUYECKYIO LIeNb HEOOXOIUMO pacCUnTaTh, HCIOIb3Ys
CIEAYIOIIHNE METO/IBI:
1. M3II (Meroa 5KBMBaJE€HTHBIX TPeoOpa30BaHuil) — HATH TOK B JIFOOOH BETBU
cxembl, ucnob3yst MOII;
2. 3akonbl Kupxroda (HailTu Bce TOKH B BETBAX);
3. MKT (Metoa KOHTYPHBIX TOKOB) — HATH TOKH BO BCEX BETBSIX;
4. MVYII (MeToa y3JI0BBIX TOTEHIIUAJIOB) — HAWTH TOKHU BO BCEX BETBSIX;
5. MOTI" (MeToj 3KBUBaJIEGHTHOTO T€HEpaToOpa) — HAWTH TOK B JIFOOON BETBH;
6.IToctpouts cxemy cBoero Bapuanta B MultiSim u cHuUMaTh pe3ynbTaThl
MOJICTUPOBAaHUS (TOKU B BETBSX);
7.Pe3ynpTaThl pacueTra TOKOB, BBIIICYKAa3aHHBIMM METOJAMH M PE3YJIbTAaThI
MOJIETMPOBAHMSI, CBECTH B TaOJHUILY U CPABHUTH MEXK]y COOOM.;
8.IlocTponTh NOTEHIMANIBHYIO UArpaMMy JUIst JitoOOro KOHTypa (Ha BeIOOD).;
9.BbInoNMHUTH pacyeT OanaHca MOIIHOCTH JJISI CXEMBI.

Bap. | E1, | Es, | Es, | E4, | Es, | B, | J, |Ry, |Ro, |R3, | Rsa, [Rs, | Re,
B B B B B B A |Om |Om |Om |Om | Om | Om
25 | 10 | 12 | 14 | 8 15 20| 6 6 3 4 1 10 3
Pucynok 1. [TapameTpbl cxeMbl
R: R> R6
1 - ] " 1 J
T /e e ™ E:
Ex '-.\_{_/.'I _}'f-_ﬁ(// I~,__¢___ I 3 .Er.j [x_h_T_,-’lI I/i:l-ED

Pucynok 2. Cxema nenu



1. MDII (MeToa DKBHBAJCHTHBIX TPE00PA30BAHNMI) — HAWTH TOK B

J1I000H BeTBHU

CnoxuMm J1Ba Iocje10BaTeNIbHO COETMHEHHBIX pe3ucTopa R, Ry ,a Taxxke

npeoOpasyem ucrounuku JJC E;, E,,E. B uCTOYHMKH TOKA:

R, =R. + R, =130w

E E E
J,=—=35AJ,=—%=8AJ, =—2=1154A
R3 4 R5
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Pucynok 1.1

O6’B€,III/IHI/IM JBa IIapauICIbHBIX HCTOYHMKA TOKA M PE3UCTOpa.

J,=J, -], =6.846A
R, -R.
R, +R
4 5
In Bi R=
—— |
/__/
-
e s
Bly) v/
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I._FII-‘_J'I
/ Rs| | Js(A) Res || J2(A
;// 3 b ) W )
ra
rd
P

Pucynox 1.2

!
3 e




IIpeobpazyem uctouHuk Toka J, B uctouHuk DJC u cioxum aBsa
II0CJIEI0BATENBHO COEUHEHHBIX pe3ucTopa R,,R,.:
E,=J,-R;=6.357B

R, =R, + R, =3.9290m

Teneps npeobpazyem uctounuk DJC E, B HCTOUHUK TOKa J,C CONPOTUBICHUEM
R,:

I Ri
- | pd
A
-
e
L. o ~,
-'" )
Es1 L \: J s (¢ ), Ez
—— /_ __\/ i
(=7
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e i} o )
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Pucynok 1.3
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Pucynok 1.4

O6’beI[I/IHI/IM TPpH IapaJICIIbHO COCAMHCHHBIX HCTOYHHUKA TOKa 1 O6’[>CI[I/IHI/IM ABa
IOCJIEA0BATCIbHO COCAUMHEHHEBIX pEe3UCTOpA.



J,=J+3,-J,=4118A

R,-R
R,, = —*—-=1.9820m
R, + R,
Iin Rz
+__| o
E.l -'r/-“q\'l
l"',_ ,.-J
R=3 Ji /flj
Pucynox 1.5

[TpeoGpa3yem nomydeHHbI UCTOUHUK TOKa J; B uctounuk JJIC E;:

E =J,-R, =8162B

Pucynoxk 1.6

ITo 3akony OmMa HaxoAuM TOK |1 :

| E,+E 10+8.162
' R+R, 6+1.982

=2.275A



2.3axkonamu Kupxroda HalTH TOKHM B BETBSIX

OTmeTMm Ha cxeme Y3/1bl N HANpPaB/1€HNUE TOKOB B BETBAX LENMMN.
OTmeTm He3aBUCUMblE KOHTYPbI U O6X0ﬂ,bl B 3TUX KOHTYpPax.

In Ei1 1 Rz I= 2 R6
- ] ; L |
J— AL 13 Iq + I5
Faret .-"'; /x: e -'rjﬁ..\". s ."rf_\"' R E
i Y A Y TR e | 1 I 3 g II| { | 5
.EJ Il_\}-ﬁ-..l I," J ) -/,.-"/ | |\:¢f) F .3 rll |I EI.F I-__‘_t._/n'l II 1 I'\_\_*__.‘_.)'I 't
=1 I | | 1
‘}«.l-; / | |
/’/ /"l:Ill R "II II"- R
//, - 3 Vi R4|:| \ |:| 3
r
o
S 0
Pucynok 2.1

ITo nmepBomy 3akoHy Kupxroda konm4ecTBO He3aBUCUMBIX YPaBHEHUA:

N=3-1=2

L +1,-1;,+3=0 Vzenl

=, +1,-1,=0 V¥zen2

CocraBinsieM ypaBHEHUs 10 BTopoMy 3akoHy Kupxroda:
I,-R —1,-R,=E —E;, Konryp 1

‘R, +1;-Ry+1,-R, =E; + E, Kontyp 2

‘R, + 15 - (R, + R;)=E, + E; Konryp 3

l,-6-1,-4=—4
l, 3+1,-4=22
l, +1-19=23

PemuB cucteMy ypaBHEHHM MOJYYHUM CIEIYIONIAE 3HAYEHUS TOKOB:
I, =2.275A;1, =0.688A;1, =4.413A
I, =2.282A;1, =1.594A

y‘-II/ITBIBaH, 4TO BCE TOKH CO 3HAKOM +, MOXHO CKa3aTh, 4TO HaIIpaBJICHUA TOKOB

IIpaBHUJIBHBIC.



3.MeT0oa KOHTYPHBIX TOKOB (HAWTH BCE TOKM)

I Ri 1 Rz I= 2 R6
] p {1
I I I
z,»-"—__'““'-\ /// 3 e ¢ e + ’
e / \ L | P TN
HON A0 IR ONEROL
(=% 1 | o | | 1
}JJ ¥ II |
4 A | \
e 4 Rz / R4|:| \ [:| Rs
r = - Mu,
.///
/ 0
Pucynok 3.1

KOHTyp 1 CUNUTACM, KaK KOHTYP C U3BCCTHBIM TOKOM H3-3a HCTOYHHKA TOKA.
CoctaBum YPABHCHUA UIS KAXKAO0I0 U3 KOHTYPOB.

|11-(R1+R3)—|22-R3—R3-J=E1—E3
-, Ry+1, - (R,+R;+R,)+ 1, R, +R,-J=E, + E,
I, R, +1;-(R,+R, +R;)=E, + E;

l,-9—1,-4—4.-6=-4
A+, 84+ 1, +4-6=22
l,, + |, -14 =23

PemuB cucteMy ypaBHEHUN OTYYUM CJIEYIONIME 3HAYEHHS TOKOB:

l,, =2.275A
l,, =0.688A
l,, =1.59A

Tenepb HaXO0AHM HY>XHBIC HAM TOKMH.



=2.275A
=0.688A
—1 59A

|11 +1, +J =4.413A

=1,, + 1, =2.282A

4. MYII (MeToa v3J0BBIX HOTEHIIHAJIOB) — HAWTH TOKH BO BCeX

BETBAX
3azemnaem ysen O
Ii Ei 1 R Iz 2 Ré
| ]
e
T, e I3 Iq + I5
s e S
R / AN [ Fon R Ec=
E1 l_\* : r J AR Ik}’)f 3 r ',I Eq| T | [ '-1 \}j}
(= I | | 1
Sl | |
/’J )_.-" III |
Vs 7 Rz Y. Ry |:| \ . [j| R3
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/ 0
Pucynok 4.1

CocraBisieM ypaBHEHUS JIA ABYX JIPYTUX y3JI0B:
E,-9;+J
Es " Uss

¢1'(g1+gz+g3)_¢2'gzz_El'gl_
—(01-92+(p2-(gz+g4+g56)=E4-g4—

0,-0,75— @, -0,33=(~10-0,17) — (14-0,25) + 6
—9,-0,33+ ¢, -1,76=8-15-0,43

I'ne g:%

PemuB cucteMy ypaBHEHUM MOTYYUM CIEAYIONIME 3HAYCHHUS |



¢, =3.652B
¢, =5.718B

Tenepp HaliieM 3HaYEHUSI TOKOB B BETBAX 110 3aKOHY Oma:

L=+ E) g = 2275

L —(0 -0, = 3.652+5.718 _ ) o0,
l,=(p +E;)- 0, =%4+14=4.413A
l,=(-¢, +E,) -0, =%8+8= 2.282A

5.718 +15
Iy = (@, + E5) - Oss =T=1-594A

5. MDI' (MeTo/1 3KkBUBAJIEHTHOI'0 TeHEePATOPAa) — HAWTH TOK B

JI000¥ BeTBU

HaHp}I)KGHI/Ie XOJIOCTOI'O X0Zlda 9KBUBAJICHTHOI'O I'CHEpATOpa AJIA HepBOﬁ BETBU.

I R= 2 R&
oy | . 1
1 — —
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// T AT e
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Pucynok 5.1

Haxonum ero no MeTojy y3J10BbIX TOTEHIIUATOB(HAMPSKEHU )



lex ) (gz + 93) _U2xx 0, :—E3 Qs + J
_lex 0, +U2xx ’ (gz +0, + 956) = E4 "0, - E5 s

U, 0,58-U,, -0,33=-14-0,25+6
-, -0,33+U,,,-1,76=8-15-0,43
1
I'me g=—
J R

Pemas sty cucremy, Mbl noyunm, uro U,,, =8.162B;U,, =6.784B,

3naunt U,, =8.162B

HcTounuku 3amMeHsIieM BHYTPCHHHMM COIPOTUBJIICHUAMH M IIOJIy4acM CIICAYIOLICC .

1 R= 2 R6
& 1 1
Fud I 1 |
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Rr g /
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/ 0
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Pucynok 5.2
R,-(R: +R 1-13
R = — (R 6): =0.9290m
R,+R.+R, 14
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Pucynox 5.3



IIo ImpaBuJIaM MOCJICAOBATCIIBHOI'O U ITapalJICIbHOTO COCAMHCHUA HAX0AUM

conpoTusieHne R o

R (R, +Ry)  4-3.929
" R, +R,+R,  7.929

=1.9820m

Pucynok 5.4
Ilo 3akony Oma Haiinem Tox | 1

U, +E 8.162+10

I, = = =2.2754
R +R. 6+1.982

6. lMocTpouTs cxemy B Multisim u cHUMATH pe3viabTaThI

MOJICJTUPOBAHUS(TOKH)

CURZI o RE

Q. PR o

T +Eﬁ" T e
9o L .(::}gv. [ (::)15V~
CEMM2 LD s D e

L oXMM3

N R L

R4 RS
B D1 S e

HNEE ClviElE=E || mo e |
~ 1 [=] ~ ] —] —~

Set... || * Set... =+

* Set.., s et -+

Set... -

Pucynoxk 6.1 Iokazanus Multisim



7. UToropasi TadJMIIa 3HAYECHU

Tabnuia 2

Pe3ynbTaTbl pacyeTa TOKOB, BblleyKa3aHHbIMWU MeTOA4aMUN U pe3y/bTaTbl

MOAEeNNpoBaHmA
Meroast I, l2, I3, |, Is,
pacuera
A A A A A
Oka. [Ipeobp. 2.275
Vp. Kupxropa | 2.275 0.688 | 4.413 2.282 1.594
KontypHbie 2.275 0.688 4.413 2.282 1.594
TOKHU
VY3noBbIe 2.275 0.689 4.413 2.282 1.594
MOTEHIINAJIBI
OKB. 2.275
reHeparopa
Pesynbrathl 2.275 0.688 4,413 2.282 1.594
MOJICIIUPOBAHUS




8. IlocTpouTh NOTEHIHAJIBHVIO IMATPAMMY JIJIS1 KOHTYPA 2

O6xo4 KOHTYpa No YaCoBOW CTpenKe, 0603HAYMM TOUKM A1 3aMKHYTOrO KOHTypa

It Ri 3 - Rz 4 124 R6
1 | 1
S | S|
S 13 I4 4,1.5
//.-" - ,-”-}--\"'. + If\" lr,-"“
Y A i ™y II|' ".II E I..’ - '\1 II.- '-.II ™ Ec
Ex Ikix" 4 .\_,L_ijg | 1 4\T | ‘ l,\_{_, 5
= 3{ + | Tz:_ o
/>*--'___." ) + |III - |I
/// R3 . R4 H\‘-h H Rg
.-“’f’/ ) +
./
1
Pucynoxk 8.1

[ToTrenuuan B T.1 mpuHUMaeM 3a HOJIb

¢ =0B

Cuuraem IMOTCHOUAJIBI JIA APYTHUX TOUCK

@, =¢,+1,-R,=4.413-4=17.652B

@, =@, —E, =17.652-14=3.652B

o, =@, +1,-R,=3.652+0.689-3=5.719B
Qs =Py — E4 =-2.281B

o =0 +1, R, =-2.281+2.282=0.001=0B

ITo IMOJTYYCHHBIM JaHHBIM CTPOUM IIOTCHIHUAJIIBHYIO JHAI'PAMMY



Pucynok 8.2 IlorennuanbHas q1uarpamma

B Om
Macrab: = ¢ _S@J\AR _1@

9. BLINOJHHUTBL pacyeT 0aJaHca MOIIHOCTH JIJISI CXEMBbI

HampsixkeHnne Ha ICTOYHUKE TOKA HAXOJUM 10 BTOpoMY 3akoHy Kupxroda s
3aMKHYTOTO KOHTYpa:

U,=-E, +1,-R =-10+2.275-6=3.65B

MoIHOCTS UICTOYHHUKOB:

Pucm :an:Ezlz

P =E I, +E - I,+E I, +E-I.+U, -] =

ucm

=10-2.275+14-4.413+8-2.282 +15-1.594 + 3.65- 6 =148.598 Bm



MOoIIHOCTh HArPY3KHU:

n
_ 2
PHaz _ZI i Ri
i=1

Paz = I12 ’ Rl + |22 ’ R2 + |32 : R3 + |42 + |52 (R5 + R6)=1486le

H

H3-3a TOr'0, YTO MOIMTHOCTU HC pABHbBI MCIKIAY CO60ﬁ, HaﬁHeM IIOIrPCIIHOCTD.

P —P

ucm Hae

148.598 —148.61
148.598

5:

-100% = ‘ ‘ -100% =0,008% <1%

ucm

Y‘II/ITBIBaSI, 4TO MMOTrpCIIHOCTL MCHbIIC 1% moxxHO CKa3aThb, YTO MOIIHOCTb
NCTOYHUKOB paBHA MOIIHOCTHU HAI'Ppy3KH, a4 3HAYUT OajlaHc MOHIHOCTGﬁ
BBIITOJIHACTCA.



BbiBOJ

B 1 gactu kypcoBoii pabOThI MBI HAYUUIIHCH IPUMEHSTH Pa3HbIE METOJBI JIJISI
peIIeHHs CXeM, IOCTPOWIIN JIaHHYI0 cXxeMy B rporpamme Multisim u m3mepsiu
TOKU. Bce moyrydeHHble TaHHbIC U3 PEIICHUE U MOJICIIMPOBAHUI MBI CBEJIH B OJIHY
Ta0JIMIly, BCE 3HAUCHUS YCICIIHO CONUTUCH. [IpoBeru pacueT GalaHca MOIIIHOCTEH,
rne P =P ¢ norpemnocthio O =0,008%.

ucm Hae



	Курсовая работа (Часть 1)
	1. МЭП (Метод эквивалентных преобразований) – найти ток в любой ветви
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	7. Итоговая таблица значений
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