3
3AZTIAHHUE Nel

PACYET YCTAHOBUBHIET OCSH PEKUMA 1HOA
JEACTBUEM INOCTOSAHHBIX UICTOYHUKOB

1. Jlna u300pa’keHHON 1IEMU COCTAaBUTh MOJIHYIO CUCTEMY HE3aBUCH-
MbIX ypaBHeHuit Kupxroda.

2. Paccuutarh TOKM B BETBSIX METOJIOM KOHTYPHBIX TOKOB.

3. Paccuurtarh TOKHM B BETBSIX METOJIOM Y3JIOBBIX MIOTCHIINAIOB.

4. B BeTBHU, IOMEUEHHON CTPEIKOW, ONMPEAETUTh TOK METOJOM SKBHU-
BAJICHTHOT'O T€HEpaTopa.

5. OmnpenenuTh NOKAa3aHHE HJICAIBHOTO aMIIEPMETPA, BKIFOYEHHOTO
napasuieibHO BETBU C HICTOYHUKOM TOKA.

6. CocraBuTh ypaBHEeHHE OajaHCa MOIIHOCTEH M MPOBEPUTH €TO BbI-
MOJIHEHUE.

7. CocTaBuUTh MOJIENb 3JIeKTpudeckoil nienu B nporpamme TINA, BbI-

IIOJIHUTb MOJACIIMPOBAHUC U CPABHUTH PC3YJIbTATHI.
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Peuienue.

1. MpousBoasHO 3a1aeM NOJI0KHTEIbHbIC HANPABJICHHS TO-
KOB B BETBSIX U HYyMepyeM y3Jbl cxeMbl (puc. 1)

2. BoiGupaeM He3aBHCHMbIE KOHTYPbI CXeMbl H NPOH3BOJILHO
3a1aeM HamnpasJieHue ux o0xona. IIpm 3Tom pekomeHnayercsi BeTBb €
HCTOYHUKOM TOKA BKJIIOYUTH TOJIbKO B OJUH M3 HE3aBUCHUMbIX KOH-

TYpoB. Takoi BApHAHT NpPeCTABJIEH HA CKeJIETHOM cxeMe (puc. 2)
I

Il v k4 Ig
1;16
i I II
2 _‘_13 1y 4
3
l 1
Piic. 2 Is

3. MosHas cucTeMa He3aBHCHMBIX ypaBHenmii mo 1" u 2" 3a-
koHaM Kupxroga oTHOCHTEILHO HEM3BECTHBIX TOKOB |4, 1), I3, 14, 15!

1. |6'|1'|2:O
2. |1+|3'|5:O
3. |4'|6'|3:O

4, E2 - E]_: - |2R2 + |1R1 - |3R3 - |4R4
5. E5: |4R4 + |3R3
4.CucteMa ypaBHEHMH OTHOCHUTEJIbHO KOHTYPHBIX TOKOB |1,
125, 133 (Mupkyaupyromux B He3aBucuMbIx koHTypax I, 11, IllcooT-
BETCTBEHHO, CM. pHC 2):
1. E>-E1 = I2(Ro+R1+R3+Ry) + 113(R1+R3) - I33(R3+Ry)
2. Es= l33(RatR4) - 111R3 - 122(Rs+Ry)
3. 1=l

0=15"100+5 50 - 135 50
100=13350-510—-1,, 50

12,=-2A ; I33=1A; 1{1=5A.

110 HaneHHBIM KOHTYPHBIM TOKaM OIIPCACIIICM TOKH B BCTBAX.
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|1:|11 + |22: 5—-2=3A.

|2 - '|22 = 2A.

|3: |33' |11' |22: 1-5+2=-2A.

|4: |33 - |22: 1+2=3A

|5: |33:1A.

|6 :|11:|k25A.
5. Pacuer MmeTo1oM y3,10BbIX NOTeHUHAJOB. [Ipunumaem @,=0, T0-
raa Q4= E5.
VpaBHeHMs B Y3JI0BBIX MOTEHIMAIAX 3aMUChBaeM st 1 1 3™ y3I10B:
([)1(1/ R+ 1/ Rz) - Pyg 1/ R,=E¢ 1/ R+ Ey 1/ R, + I
¢3(1/ R3+ 1/ Ry) - ¢4 U Ry=- Ik

¢1(1/ 40+ 1/10) — 100 1/ 10=100 1/ 40+ 100 1/ 10+ 5
03(1/ 10+ 1/ 40) — 100 " 1/ 40=-5

0= 220B; 3= -20B.

PaccunThiBaeM TOKH B BETBSX Yepe3 MOTCHIIUAIIBI Y3JIOB:

I, = (([)1' P - E]_)/ R.= (220 — 100)/40 = 3A;

I, = (@1- 4— E»)/ Ry= (220 — 100 - 100)/10 = 2A;

I;= (([)3- (0F) )/ R3= (-20 — 0)/10 = -2A,

I,= (([)4' 03 )/ R,= (100 + 20 )/40 = 3A;

|5: |1+ |3:1A.

6.Haiinem ToK |5 MeTOI0OM 3KBMBAJIECHTHOI0 reHepaTopa. Paccmor-
pum 57 BeTBb Kak HArPY3KYy aKTHBHOIO 2*- OJIOCHHUKA (puc. 3a)

S |
| = |
E C{@ I }Txxz;l
T ()
| Re (@ @R Bx24
P A
\Qkf Fe
ISKX Rs | Ry
2 4sx I
2l _}E R I 2 —::»E 2t
a) )

Puc. 3
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CornacHo cxeMe 3aMmelieHus puc 3. 0:

I 5:(UXX24 + ES)/ RBX24 , TAC
Us24=( 2~ 04)xx — HAPSDKEHHE MEXKTY PA3OMKHYTHIMU 3)KUMaMU “2”” 1 74",
JI71st paccMaTpUBAEMOr0 aKTUBHOIO 2" - OJIOCHUKA B PEXKHUME XOJIO-
CTOro xoja no 3akonam Kupxroda:

E1— Ex= Isx (Rst Ry) + Li(R2+R4);
|4xx _ISXX_ |k:0.

0= 34 50 + 4y, 50
5= '|3xx+ |4xx
I3xx:'215A ) |4xx:215A-
UXX24:( 02 (P4)XX: '|3xx R3' |4XXR4:'7SB-

BXOIHO€E CONPOTUBIEHHNE AKTUBHOTO 2" -TIOIIOCHUKA PUC. 32 HAXOUM

10 CXeM€ puc 3 B:
Rix24=(R2+R1)(R3+R4)/(R2+R1 + R3+R4)= 25 Om.
|5: (Uxx24+ E5)/ RBX24:('75+100)/25 = 1A.

2 14
Puc.3 B

7. B cootBeTcTBHM ¢ TpeOOBaHUMEM 5°° NMyHKTAa 3aJaHUs Iapaj-
JIEJIbHO BETBU C MCTOUYHMKOM TOKa BKJIIOYAEM HJICAIbHBIN aMmepMeTp
(puc.4). Ero MOXKHO CUMTAaTh HArpy3KOHW aKTHBHOIO 2*-IOJIOCHMKA
(cityuaid KOpOTKOTO 3aMbIKaHUSI €r0 3aKUMOB “1” 1 ’3”).

IA: IK3: UXX13/ RBX13 , TJC
Us3 = 01~ 93=220-(-20)=240 B
(Mo pe3ysibTaTaM pacueTra METOAOM Y3JIOBBIX HOTCHIIAAJIOB).



BxoaHoe conmpoTHBIEHHE CXEMbI OTHOCUTENBHO Touek “1” m 737 3a-
MMCHIBAEM B COOTBETCTBHUU C PUC.5:

Ruas= (Ri'Ry)/ (Ri+R,) + (Rs' Ry)/(Re*+R,)=40 " 10/ (40+10) + 10
40/(10+40)=16 Owm.

ITokazanue aMIICpMeTpa:
IA: UXX13/ RBX13:24O/16:15 A.

1
‘

Puc. 5
8.Cory1acHO 3aKOHY COXpPaHEHMs dHePruu ) Py, => Py, T
> Pyer.— CyMMa MOIIIHOCTEH, OTIaBA€MbIX HCTOUHUKAMH,
2. Prorp. — CyMMa MOIIHOCTEH, TOTPEOIAEMBIX PE3UCTOPAMH.

> Puer = —E1 li—Ey I+ Es Is— Eg Ik + i (91~ ¢5);

Ps5=P3— EG_ Ik Rs =-20-20-5"10=-90 (B) (CM pHuc. 1)

Y Puer. = 100 3-100" 2+ 100 1 20 5+ 5(220+90)=1050 Bt

Y Puowp= 1,* Ry+ 1,% Ryt 15% Ra+ 1,5 Ryt 16 Rg=9 " 40+4 - 10+4 - 10+9 -

40+25 10=1050 Br.
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KoMnpiorepHoe MoaeJIUpoOBaHNE DJICKTPUYECKON ENu
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i 2 —
/-
E1 100V
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E2 100V
3
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R3 100hm R4 400hm
1 - il

.
E2 Voltages/Currents

N
N

E5 100V

I_ET[E.6] 3
I_EZ[7.4] 2t
1_E5[4.3] -1000mé,
I_EG[1.0] B
I_R1[3.8] 34
I_R2[5.7] 2t
1_R3[3.1] 24,
I_R4[1.4] 34
I_RE[0.2] Bt
Y_E1[5.6] 100v

+ | |¥_E27A] 100
Y _EE[4.3] 100

() W_ER[1.0] 20
Y_|51]2.5] 30V
Y R1[3.6] 120
Y R2E.7] 20
Y R3] 20

| W_R4[14] 20V

Y_RE[0.2] St
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