3anava 1.1 (44)

Jana snextpuueckas cxema (puc. 1.11):

R; = 400m; R, = 1600m; R3 = 200 Owm;

R’y = 1200m; R"y = 168 Om;
Rs = 3000m; R’y = 400Mm; R"5 = 40 Om;

E, = 200B; E3 = 200B;

Puc. 1.11.

1. prOCTM CXCMY UCXOIHYIO, 3aMCHHB MMOCJICAOBATCIIBHO U MAPAJJICITIBHO COCAUHCHHBIC
PE3UCTOPBI YUETBEPTOM U IIECTON BETBEH SKBUBAJICHTHBIMU (puc. 1).
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2. CoctaBUM Ha OCHOBaHHMHM 3akOoHOB Kupxroga cucrtemy ypaBHEHUH 715l pacueTa TOKOB BO BCEX BETBAX

cxemsl (puc. 1).

Yy =35 - 4uCIO y3JI0B;
6 = 8 - YHCIIO BETBEM;

8um = 1 - grcio BETBEI ¢ MICTOYHUKOM TOKa.


http://rgr-toe.ru/shop/toe/bessonov_myk_kz/zadanie1/zadacha1_1/k_z1_1/

KonuvecTBo ypaBHeHui 1o neppomy 3akony Kupxropa n; =y -1 =4

Konuuectso ypasHenuii o Bropomy 3akony Kupxroda n, =6 -6, —(y—1) =3

L+5L-15=0
L+ L-1,=0
L+ I+ 1g=0
S—L—-15=0

]’3'R3 + ]6.R6 — 15'R5 = —E3
II'RI + ]5'R5 —12'R2 = E2
_II'RI + ]4'R4 — 1’3'R3 = E3

3. OnpeneJmM TOKHU BO BCCX BCTBAX CXCMbI MCTOAOM KOHTYPHBIX TOKOB.
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Puc. 2.
I1<1(R3 + Ry +R6)_1K2R5 — 1R+ J R, = —E;
]KZ(RI +R2 +R5) _IKIRS _]KSRI = Ez
IR3(R1 +R3 +R4)_IK1R3 — 1, R, _J3R3 = E3
(R3 + R+ R6)IK1 —RIy, Ry, = —E,—-JR,
—RI +(R1 + R, + R )IKZ R, = E,
_Ralm _RIIKZ +(R1 + R3 + R4)IK3 = E3 + J3R3




580 =300
A= =300 500
-200 -40

=500 -300
A = 200 500
500 40

580 —500
A, = || =300 200
~200 500

~200
—40 || = [580-500-310 + (~300):(~40)-(—200) + (—200)-(~300)-(-40) ] —
310
— [ (~200)-500-(—200) + 580-(—40)-(—40) + (—300)-(=300)-310] =
= 85100000 — 48828000 = 36272000
~200
~40 || = [=500-500-310 + 200-(~40):(—200) + 500-(~300)-(—40) ]
310
— [ 500-500-(~200) + (~500)-(—40)-(—40) + 200-(—300)-310] =
— 69900000 — (~69400000) = —500000
~200
—40 || = [580-200-310 + (~300)-500-(~200) + (=200)-(~500)-(—40) ] -
310

— [ (=200)-200-(—200) + 580-500-(—40) + (=300)-(~500)-310] =

= 61960000 — 42900000 = 19060000

580 =300 -500

A, = || 300 500
200 40

KoHnTypHBbIE TOKU:!

Toxku B BETBIX

200 || = [ 580-500-500 + (—300):(—40)-(=500) + (~200)-(~300)-200 ] -

500
— [ (~200)-500-(=500) + 580-(~40)-200 + (~300)-(~300)-500 ] =

= 151000000 - 90360000 = 60640000

500000
o8 2T 00138 A
KUTTATT 36272000

19060000
;2B PP 05055 A
K2 =TT 36272000

60640000
=B 2T 6718 A
©ZTATT 36272000

I =L — Iy = 0.5255-1.6718 = —1.146 A



L= L — I = 1.6718 — (<0.0138) = 1.686 A

I'y= Ly — Iy +J; = —0.0138 = 1.6718 + 1.5 = —0.186 A
I,= Iy = 1.672A

Is =Ly — Iy = 05255 — (=0.0138) = 0.539 A

Iy=I; = —0.014 A

4. OnpeenuM TOKH BO BCEX BETBSIX CXEMbl METOJIOM Y3JIOBBIX MOTEHIIUAIOB (puc. 3).
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0.045536 —-0.00625 —-0.014286
-0.00625 0.022083 -0.0125 = 1.6867x 10
—-0.014286 -0.0125 0.031786

5

1.25 -0.00625 -0.014286
-1.25 0.022083 -0.0125 =-7.735x 10
-2.5 -0.0125 0.031786

4

-0.00625 -1.25 -0.0125 = —2.7288 x 10_3

-0.014286 -2.5 0.031786

0.045536 —0.00625 1.25
—-0.00625 0.022083 —1.25 || = -2.7474x 10
-0.014286 -0.0125 -2.5

A, = 3

[0045536 1.25 -0.014286

VY3510BbBIE TTOTEHIIUAIIEL:

7735% 10

g =21 < = 4586 B
A 1.6867x 10~
27288 x 10 °
¢ _A: : = -161.78 B
2 A _5
1.6867 x 10
27474x 107 °
g =D = — = -16289 B
Toku B BETBSIX A 1.6867 x 10
—45.86
=4 =-1.147 A
R 40
_ ~161.78 — (~45.86) + 200
=80 E ( ) =0.525 A
R, 160
~162.89 + 200
L=btE +1.5=1.68 A
R, 200
- ~45.86 — (~162.89
=0 ( ) _1672 A
R, 70
- —(~161.78
P S e LLLLL R ST
R, 300
- ~162.89 — (~161.78
16=—¢3 % - )~ 0014 A
R 80
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5. CpaBHUM pe3yNbTaThl pacueTa TOKOB, TPOBEIEHHOTO ABYyMs MeToaamu (Tab. 1).

Tab6muna 1

I I 1 1 I I

Meton : 2 } N : ¢
MKT -1,146 0,525 1,686 1,672 0,539 -0,014
MVII -1,147 0,525 1,686 1,672 0,539 -0,014

6. CoctaBuM OanaHC MOITHOCTEH B UCXOAHOM cxeMme (puc. 1).

HanpsxeHne Ha 3akMMax UCTOYHUKA TOKA
-0.186-200 = =372 B

MOH_IHOCTB HCTOYHHUKOB SHCPIrun

P =E -LL+E -I,+U,-J, =

= 200-0.525 +200-1.686 + (-37.2)-1.5 = 386.4 Br
MomHoCTh NPUEMHUKOB SHEPTUU

Blp :112 'Rl +122 'Rz +I3’2 'R3 +142 'R4+Is2 ‘R5 +162 'Rs =

— (~1.146)%40 + 0.525%-160 + (~0.186)>-200 + 1.672%-70 + 0.539°-300 + (—0.014)>-80 = 386.41 Br

[TorpemHocTs pacuera

_P|

P, _
5%:| wn = Fo | 00e = 1386.4 - 386.41

P 386.4

-100 = 0.003 %



7. Onpenenum Tok /1, B 3aJaHHOM 10 YCIIOBUIO CXEME C UICTOYHUKOM TOKA, UCIIOJIb3YSI METO/
SKBUBAJICHTHOI'O T'€HEPATOpA.

3/1C skBHUBaJIeHTHOTO reHeparopa (puc. 4).

R,

| —
L
o
o
Ry

E3 J3R3

)
NI

15 R5
]KZ

Rs

| |
| E—

Puc. 4.

CocraBum CUCTEMY ypaBHeHI/Iﬁ AJId LOCIIH MO MCTOAY KOHTYPHBIX TOKOB

(R3+R5+R6)']1<1_(R3+R5)'1K2 = _E3_J3R3
(Ry+R,+R,+R) -1y, — (R, +R)-1,, = E,+E,+JR,
(R3+R5+R6)'1K1 _(R3+R5)'11<2 = _E3_J3R3

—(R,+R)- 1, +(R,+R,+R,+R)-1,, = E,+E, +J,R,

Cucremy ypaBHeHMi pemaem MeronoM Kpamepa:

_|380 =500 560.730 - (=500 = 173400
~500 730
_[73000 =500 _500.730 - 700-(~500) = ~15000
' |700 730

2

|80 —500
=500 700

‘: 580-700 — (—500)-(—500) = 156000



KoHnTypHBIE TOKU:

~15000
;oA = —0.08651 A
KTT0T 173400

156000
7B = 0.89965 A
K2 T T 173400

Toku B BETBIX:
Is= Iy — I = 0.89965 — (—0.08651) = 0.9862 A

O/1C »KBHBaJIGHTHOT'O F€HEPATOPA

Uxx+IsRs+LhyRy=FEj
Eop=Usy=Ey — LRy — IsRs = 200 — 0.8997-160 — 0.9862-300 = —239.8 B.

ConpoTuBieHHe SKBUBAICHTHOTO reHeparopa (puc. Sa, 50).

— - C
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Puc. 5a.

R, Rs

R, R,

Puc. 56.



Omnpenenum conpoTuBieHue 1enu (puc. 5), npeodpazoBas "TpeyroabHUK" R3Rs5R¢ B SKBUBAJICHTHYIO

"3Be3my" (puc. 6).

RZ Rss
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Ry R3¢
]

Puc. 6.

R =Ry +Rg+ Rz =200 +300 + 80 = 580 Om

Ry = R31.3R5 =
Ry = RSI.QR6 =
Ry = Rsl.eRé =

200-300° _ 03 45 OMm
580
200-80
=2759 Om
580
300-80 _ 4138 OMm
580

COHpOTI/IBHeHI/Ie 9KBUBAJICHTHOI'O I'CHCpATOpA:

Esr Ror

SCE—E

I
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R,

Puc. 7.

— (R2+R56)'(R4+R36)
r=
7 (R, +Ry)+ (R, +Ry)

35 =

(160 +41.38)-(70 +27.59)
160 + 41.38 + 70 + 27.59

+103.45 = 169.18 Owm.

Tok /; mo METO101y SKBUBAJIEHTHOTO TeHeparopa (puc. 7):

_ E, 2398

= = == -1.146 A.
R +R, 40 + 169.18



8. HauepTum noTeHUUaNbHYIO JUarpaMMy JUIsl 3aMKHYTOT0 KOHTypa "abmcedna ".

*

4,=0,+ LR = 0 +(~1.146)-40 = -45.84 B
4,=¢,+LR =  —45.84+0.525160 = 38.16 B

6 =9 —E, = 38.16 - 200 = -161.84 B

4, =@ +1R, = ~161.84 +(~0.014)-80 = -162.96 B
6 =4, +E, = ~162.96 +200 = 37.04 B

§ =¢ + IR, = 37.04 + (~0.186)-200 = —0.2 B
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