[TapaMeTpbl CXEMBI:
E =10B,E,=36B, E,=12B;
R, =10M,R,=10Mm,R,=10m;
R = 3 Om, R=5 Owm, R, = 3 Om,
R,=50M,R,=60mM, R =50mM

IHopsaaok pacuera:

1. O003HaYMM Y31bI CXEMBI @, b, ¢, d. [Tpon3BONIBHO yKa)KeM HaIpaBJI€HUS] TOKOB BO BCEX
BeTBsAX. O003HAYMM HampaBiIeHUE 00X01a KOHTYpa JJIsl COCTABJICHUSI YPABHEHHM IO BTOPOMY

3akoHy Kupxroda.
2. C uenpo ynpoleHus ocaeA0BaTe/IbHbIE U Tapajlie/IbHbIE COCIMHEHUS COMPOTUBIICHHUI,

CoacCpiKamunceC s B LCIIN, 3aMCHAKOTCA DKBUBAJICHTHBIMU

R, =(R*R ) =40Om R,=(R,*R ) =6 Om R,=(R*R ) =40m



3. CocTaBnstoTcsl ypaBHEHUS 10 nepBoMy 3akoHy Kupxroda, KoaTudecTBo KOTOPHIX PaBHO
(n—1), THE n — KOIMYECTBO Y3JIOB B CXEME, 3HAK TOKA 3aBUCUT OT OPUEHTAIIUH TOKA,

OTHOCHUTEJIHHO y3Ja:
1-i1 3akon Kupxroda:

a:_ll _]2_]3 :O;

2-i1 3akoH Kupxroda:

b]1+]4_1520, > [[K:[3R93+14R4_[1R91:E3_E1;
¢l +1,—1,=0. Ik : 1R, + IRs + IR, =0.

4. OcTajbHbIE TPU YpPaBHEHMS JJIsI HE3aBUCUMBIX KOHTYPOB COCTAaBJISIIOTCS IO BTOPOMY
3akoHy Kupxroda. 3HaK ciiaraéMbIX B YpPaBHEHMH 3aBHCHUT OT COBMNAJCHUS WJIM HE
COBITQ/ICHUS C IPUHSATHIM HaIpaBJIC€HUEM 00X0/1a KOHTYpa.

5. Pemass moJyd4eHHBIE CUCTEMBI YPAaBHEHUMHW COBMECTHO, OIPEACIMM 3HAYECHUsS TOKOB B
BeTBAX (3amada pemaercs B MS Excel meTtomoM oOpaTHOM Marpuilbl). 3amuileM MaTpUIly
K0A(PUIMEHTOB MPU HEU3BECTHBIX TOKAX U MATPHUILY-CTOIOECI] TPABOM YaCTH ypaBHEHUM.

'
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Marpuna ko3 PUIHEHTOB JIEBOM YacTu Marpuria-cronoer

y 3HaueHuA
CUCTCMBLI. HpaBOI/I HqaCTUu CUCTCMBI. TOKOB:

PR ) A P PR [ =-131A
1 1 1 0 0 0 0 =

: 0 . 1 ! : ; L=233A
0 | 1 [ o [ o0 [ 1 |- 0 —{> e
x ! > ; ; : >4 1,=0,17 A
T ; : ; 0 > L=-114A
. 0 . : . - 0 [ =119 A




6. Ecnu npuHATOE HANPABICHUE TOKA HE COBIIAAAET C ICMCTBUTEIBHBIM, B PE3YJIBTATE
pacdera TakOM TOK OKa3bIBAETCS OTpULIATENbHBIM. Pa3BopaunBaeM Ha cxeme

OTPULATENBHBIE TOKH. C
7. IIpoBeaeM 3aMEHY TPEYTOJIbHUKA <B

COIPOTUBIIEHUIN HA SKBUBAJIEHTHYIO 3Be31y. B ‘

JAHHOU LIENU TPEYTOJIbHUK COMIPOTUBIIEHUN, HE R @

conepsxkaiuii IJIC, oOpazoBaH pe3ucTopaMu

R » R 5 R .- [Tonxiarounm K Toukam b, ¢, d R

BMECTO TPEYTOJIbHUKA 3BE€3/ly CONPOTUBIICHUN (1@ Rs
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8. [l mpeoOpa3oBaHHON CXEMbI pacCUUTaeM 3HAUY€HHUS IKBUBAJICHTHBIX COMPOTUBIICHUM.

co — :1,875 OM Rdo = :1’56 OM
R,+ R: + R, R,+R:+R,
R, R
Rpo = 5 =1,875
" R, + R+ Ry Om

9. CocTapisieM 1o 3akoHaMm Kupxrodha ypaBHEHHs 11 pacyeTa TOKOB.
o:—I,+1,—1,=0;

Ik.:I,(Ry, +R.))+ ;(Ry; +R,))=E, — Ej;
Hk.:[[(Ry+Ry,)— I (Ry;+R,))=E5 — Ey. |

10. OnpenenuM 3HaueHUs TOKOB B BETBsAX (B MS Excel).

~
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Marpuiia ko3 PuIMeHToB JeBoil  Marpuiia-ctoaoerr 3HaYCHUS
YaCTH CUCTEMBI: IPaBOMl YaCTU CUCTEMBI: TOKORB:
o/ o/ o/

1 2 3

-1 1 -1 0 [=131A
0 7,875 556 |m| 24 ={> L=233A
5,875 0 -5,56 2 I,=1,02A

3HaueHUs IMOJTYYCHHBIX TOKOB COBITAAAOT C PAHCC HaﬁﬂeHHBIMH, SHAYUT PacCdCT
IMPONU3BCIACH BCPHO.




11. IIpon3BOIBHO 331aeMCsl HATIPABIICHUEM KOHTYPHBIX TOKOB /, |, [,,, [,; B KOHTypax.
CocraBisieM JIJIsl KaXI0ro KOHTypa YpaBHEHHE 10 BTOpoMy 3akoHy Kupxroda, yuutbiBas
NEUCTBUE KAK BHYTPEHHET0 KOHTYPHOI'O TOKA, JEUCTBYIOLIETO HA BCE PE3UCTUBHBIE DIIEMEHTHI
KOHTYpA, TaK U BHEIIHUE KOHTYPHBIE TOKH, IEMCTBYIOLIUE HA PE3UCTUBHBIE DIIEMEHTHI,
PACIIONOKEHHBIE HA CMEXHBIX CTOPOHAX KOHTYPA.

L (Ri+ Ry +R3+Ry3+Rg)— Ip - (R3+ Ry3) — [;3- Ry = Ex — Ej
lo (Ry+ Ryy + Ry + Ryz + Rg) — 1.1 - (R3 + Ry3) — I3 - Rg = Ey — E3
I3 (Rg+Rs+Rg)— 1,1 (Rg)— 1o Rg=0 —

Onpenenum 3Ha4€HUSI KOHTYPHBIX TOKOB (B MS Excel). E
"

R
Ecm KOHTYpHBIN TOK 0Ka3ajics OTPUIIATESILHBIM, OH (T)
pa3BOPAYMBACTCS HA CXEME. Lo
E; d

TOKH BO BHEIIIHUX BETBSIX CXEMBI | " 12, I paBHBI Ro>
COOTBETCTBYIOLIUM KOHTYPHBIM TOKaM ] 10 Lios Ly " L, R
Toxn BO BHYTPEHHUX BETBSX CXeMBI [, [, I, ] *
OIPENIENIAIOTCA KaK CyMMa UM Pa3HOCTh R;
COOTBETCTBYIOILIMX KOHTYPHBIX TOKOB. Eciin (i Ro I
KOHTYPHBIE TOKA BO BHYTPEHHEW BETBU COBIIAAAIOT I10
HaIpaBJICHUIO, OEPETCS UX CYMMa; €CJIU HE £y ;
)
COBITQ/IAIOT, OEPETCSl UX PA3HOCTD: 3HAYCHHS TOKOB: , |
I =1=131A | l3=lo—14=102A
[,-1-233A | la=la—1i3=017A
ETES) le=ly—15=119A
I.=1.=114A 6~ 'k2 " Tka = b




12. CocraBnsieMm OajlaHC MOIITHOCTEH Lenu. 1 HCXOQHOM cXeMbl OallaHC MOIIHOCTEH NMEET

BHU/.
2= 20 —E- L +Ey-l,-E5- 5=
=17(R +Ry)) +15(Ry + Ryy) + 13(Ry + Rog) + 15 - Ry + 15 - Ry + 1 - Ry,
5016~ 50,09

13. PaccuuTaem moTeHIMAIbl TOUEK BHEITHETO KOHTYpa 1enu. Paznennum JonoIHUTEIbHBIMU
TOUYKAMHM JIEMEHTHI B BEeTBSX (k, m). [IpumeM noteHuan Touku a paBHbiM 0. Pacuet

HOTkeHuHaJIOB BeJeTCs 1o 3akoHy Oma. | _E-Up, _ E-(pb—0a) | T “““““““ b

o  — °C ro ro +‘b ]l

EZ ] Rz I = Uba _ Op =P, EC Upy R Uba

®l - £

Ro> I o o
¢,=08B T

Ros 1 0, =¢,—1,-R,=3367-2,33.-5=2202 B

51@ t / Is o, =@, — I Rs=2202-114-6=1518 B

m Rl

v ¢ =¢,—I,-R =1518-131-3=1125B
¢, =@, —(E;+1;-Ry;)=11,25-(10+1,31-1)=-0,06~0 B




B pesynbrare pacdera moTEHIIMAIOB TOYEK CTPOUTCS B MaclITade MOTEHIIMAIbHAS TUarpamMmmMa.

Ro> R> Rs Ry Ro1 R, Om

[loTeHuManpHas AUarpaMMa BHELIHETO KOHTYpa LENHU



