HPAKTHYECKOE 3AJIAHUE
O OEIIAM ITIOCTOAHHOI'O TOKA

3AZJAHME 1

Paccuurars BxoaHoe comporuBJieHue cxembl Nel u cxembr Ne2 wmeronom
AKBUBAJICHTHBIX NIpeoOpazoBanuit (MIII) no cBoeMy BapuaHTy (naHHble TaOIUIL 1 1 2).

1) Cxema Ne 1:

9
RZ R,
R,
I
JlaHHBIE TapaMETPOB COMPOTUBJIECHUM JJ1s1 cxeMbl Nel o BapuaHTam:
Taonuua 1
Ne BapuanTa
121345 |6 7891011 121314 |15|16 |17 |18 | 19|20
Ry|j1 (23|11 |2 (1]2|1]3 |1 |3 |1,5]3 |1/ 1525|2521
Ry|4|8|4|]6] 4|6 4]10/8| 4| 6 | 6|5 |2 |4 |53 |5]|6
R;y|2]4|6|8] 3|3 (44|65 |5 ]2]2]|1 1 |6 |5 |8 | 7|7
Ry|2[4|6|8] 3 |3 (44|65 |5 ]|2]2]1 1 |6 |5 |8 | 7|7
Rs|3]|6|1]2]25/45(2]|8|5|1,5/35]|5] 4 |[1,5/35]2 (05| 1 25|05
2) Cxema No2:
B R,
— 1 L
e[ (e [
R, R,
— 1] — |
JlaHHBIE TapaMETPOB COMMPOTUBJIEHUH 7151 cXeMbI Ne2 1o BapHaHTaM:
Tabnuma 2
Ne BapnanTa
1 (234|567 |8[9]10]11 12|13 |14]15]| 16|17 |18 |19] 20
Ry|15]1 |32 (24412052 (252 |3 |5(15|1|2]3]|35
Ro| 2 |1 |21 |5]1]25{2]|3|2|15]2]05|1 |2 |1105 3 ]1]1
R;y| 3 |4|4,6|12/8] 6 |88 5|10 5 |10]6 |12| 7 |14 4 | 8| 5
Ry| 6 | 88|12 64| 3 [4[4]10] 5 |10] 5 |12]6 |14 7 |8 | 4|10
Rs| 1 |2|2(4]3|3|3 (4|45 1|63 |4|2|6|5|1]5]|1
Re| 2 |43 |3 |5 3|1 (2|14 |51 |6 |2|]6|5|3|6]1]|7
Ry| 3 123 (514 (2|2 (2|3|1 4|3 |1|6|4]3 |6 |1]2]|2




3AJTAHUE 2

PaccuuraTrh cxemy 3j1eKTpHYecKoOil uwenu MeToaom ypasBHeHuit Kupxrodga
(MYK):

3amath YCJIOBHBIE HAIpPABJICHHS TOKOB B BETBAX; 0003HAUUTh PEAJIbHBIE Y3JIbI;
paccuuTaTh KOJHMYECTBO YpPABHEHUH, KOTOpPbIE MOXKHO 3amucaTh 10 3aKOHAM
Kupxroda (o nepomy 3akony Kupxroda (I3K) 11 He3aBUCHUMBIX Y37I0B U BTOPOMY
3akoHy Kupxroda (II3K) mist HE3aBUCHMBIX KOHTYPOB) JUIS 3aJaHHON CXEMBI,
3anucaTh 3TH YPABHEHUS U ONPEJEIUTH CICAYIONINe PYyHKIUU:

1. HAliTH BCE TOKHU B BETBAX CXEMBI;

2. paccuuTaTh HANPSHKEHUS HA COMPOTHUBICHUSX (€CIM B CXEME €CTh HUCTOYHHK
TOKa, TO HEOOXOMMO OIPEACIUTh HAMIPSKECHUE HA TAHHOM MCTOYHHKE);

3. BBINOJHUTH pacyueT Oalanca MOIIHOCTH.

[To cBoemy BapuanTy B Tabuuie 3 BoIOpaTh Ne cxembl 1 Ne TaHHBIX MapaMeTpoB
cxeMbl (cxembl Nel...Ne5 wu Tabmuiel ¢ gaHHeiMu napamerpoB II-1...I1-5 cwm.
[MTPMJIOXXEHUE (Huxe)).

Tabnuua 3
Ne BapuanTa
n/n 2131415 7181910111213 |14[15]16|17 18|19 |20
cxema | 1 |2 (3|4 |5]|1]2|3[4|5|1]|2]|3|4|5|1]2]3[4]5
mageble | 1 | 1 |1 |1 |1 212121213 [3]3]3[3[4]1414/4]4
3AJIAHUE 3

Paccuntarh cxemMy 3JIeKTPHYECKOl LeNMH METOJ0M Y3JI0BbIX NMOTEHIHAJIOB
(MYII):

3agaTh YCJIOBHBIE HANpaBJICHUS TOKOB B BETBSIX; 0003HAYUTH PEAJIbHBIC Y3JIbI;
BBIOpaTh y3€l C «HYJEBBIM MMOTEHIHAIOMY» ; 3alucaTh KaHOHUYECKYIO CHUCTEMY
ypaBHeHui o MVYII u paccuutath €€, T.€. ONPEACIUTh NOTEHIINAIBI HE3ABUCUMBIX
y3JI0B W OINPEACIIUTD CIAeAYIomne QyHKIINU:

1. HailTH BCE TOKU B BETBAX CXEMBI;

2. paccuuTaTh HANPSKEHUS HAa COMPOTHUBJICHUAX (€CIM B CXEME €CTh MCTOYHMK
TOKa, TO HEOOXOIUMO OTPEACIIUTh HANIPSHKEHUE HA TAHHOM UCTOYHHKE);

3. BBINIOJHUTH pacueT OaiaHca MOITHOCTH.

[To cBoemy BapuanTy B Tabnuie 4 BoiOpath No cxembl 1 Ne TaHHBIX MapaMeTpoB
cxeMbl (cxembl Nel...NeS5 wu Tabmuiel ¢ gaHHeiMu mapamerpoB II-1...I1-5 cwm.
[MPMJIOXXEHUE (Huxe)).

Tabnuna 4
Ne BapuanTa
n/n 11234 6 |78 910111213 |14|15]|16|17 18|19 |20
cxema 5 21345112134 ]5]1]12]3]4]|5]1
magwble | 1 | 1 [ 1 |1 |1 |22 ]2[2[2[3]|3]|3|3|3|4]4]4]4




1) Cxema Ne 1:

NS

HNPUJIOKEHHUE

Taoauna I1- 1
No mannbIX mapameTpoB aJist cxeMbl Nol
1 2 3 4
E,; 80 150 40 100
E, 60 100 20 50
R, 2 10 2 10
R; 6 5 4 5
2) Cxema Ne2:
E,
OINEILS
R,
Taoauua I1- 2
No nanHbIX mapamMeTpoB 11t cxembl No2
1 2 3 4
E, 20 40 50 20
I 1 2 2 10
R, 5 10 5 10
R; 10 10 5 10




3) Cxema Ne3:

D

Taoauna I1- 3
No manHbIX mapaMeTpoB 11t cxeMbl No3

1 2 3 4
Ji 5 1 10 2
E, 10 16 15 20
E; 40 4 5 40
R, 2 5 1 1
R, 10 8 5 5
R, 10 2 5 5

4) Cxema Ne4:
E,
R, A,
Rl
Taoauna I1- 4
No nannbIx mapameTpoB miisg cxembl Nod

1 2 3 4
E, 120 60 16 12
J3 5 4 3 2
R, 12 5 8 4
R, 8 5 8 4




5) Cxema Ne5s:

R, NI
&,
Taoauua I1- 5
No nanHbIX mapameTpoB aJist cxembl NoS
1 2 3 4
E, 60 50 60 40
E, 20 10 30 20
I3 1 4 2 3
R, 5 10 5 20
R; 10 10 5 20




HNUTOI'OBOE 3AJAHHUE 11O HEITAM HOCTOAHHOI'O TOKA

Paccuurath cxemy 3J1eKTPUYECKOM LEIM:

1) MeT0/10M 3KBHBAJIEHTHBIX NpeodpaszoBannii (MIII);
2) meToaom ypaBHenuii Kupxropa (MYK);

3) MeToA0M Y3/10BbIX MOoTeHua0B (MVYII).

Ilpumeuanue: B MDOII BBINOJHUTH SKBUBAJIEHTHYK) 3aMEHY peajbHBIX
uctouynukoB DJIC Ha peanbHble HCTOYHUKH TOKa U HA00OPOT, €CII 3TO HEOOXOAMMO
IUTSL YIIPOILIEHUSI CXEMBI 10 OJJHOKOHTYPHOM.

Beimonuuth  Bce  HeoOXoauMble  TpeOOBaHUSI IO pacueram  Iienew
MEPEUYHCICHHBIMU CIOCO0aMU U ONPEAEINUTD CAEAYIOMNE PYHKIUU:

1. HaTH BCE TOKHU B BETBSAX CXEMBI;

2. paccuuTaTh HANPSKEHHUs] HA CONPOTUBJICHUSX (€CIM B CXEME €CTh MCTOYHUK
TOKa, TO HEOOXOAMMO OIIPEACIUTh HANPSHKEHUE Ha JaHHOM UCTOYHUKE);

3. BBIOJHUTH pacyeT OajlaHca MOIIHOCTH;

4. cnenatp BBIBOJ.

[To cBoemy Bapuanty B Tabiuue «A» BbIOpaTh Ne cxembl M Ne maHHBIX
napameTpoB cxeMbl (cxembl Nel...Ne5 u tabnuibl ¢ JanHbIMH napametpoB [1-1...11-5

cMm. [TPUJIOXKEHUE (auxke)).
Tabnuma «A»

Ne BapuanTa

n/n 1 10111213114 15|16 |17 18|19 20

[\
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cxeMa 21314 415|112
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magwble | 1 | 1 | 1 |1 |1 12122223333 [3]4]4]4]4]4

MPUJIOKEHUE
1) Cxema Ne 1:
.
@ n[]
4]
Ta6auna I1- 1
Ne nanHbIX TapaMeTpoB 11 cxembl Nel
1 2 3 4
E; 80 150 40 100
E, 60 100 20 50
R, 2 10 2 10
Rj3 6 5 4 5




2) Cxema Ne2:

L

Taomauna I1- 2
No naHHBIX TapaMeTpoB 1151 cxeMbl No2
1 2 3 4
E; 20 40 50 20
I 1 2 2 10
R, 5 10 5 10
R3 10 10 5 10
3) Cxema Ne3:
Rl R 2 R3
Q) D ©
Taoauna I1- 3
No naHHBIX TapaMeTpoB J1s1 cxeMbl No3
1 2 3 4
I 5 1 10 2
E, 10 16 15 20
E; 40 4 5 40
Ry 2 5 1 1
R, 10 8 5 5
Rj 10 2 5 5




4) Cxema Ne4:

e
AN
A

& @1,

Taoauna I1- 4
No nanHbIX TapaMeTpoB J1st cxeMbl Nod

1 2 3 4
E, 120 60 16 12
I3 5 4 3 2
R, 12 5 8 4
R, 8 5 8 4

5) Cxema Ne5:
EZ
FA
o/
E
e v @
Taoauna IlI- 5
Ne nanHBIX TapaMeTpoB 111 cxembl NeS

1 2 3 4

E; 60 50 60 40
E, 20 10 30 20

I3 1 4 2 3
R, 5 10 5 20
R; 10 10 5 20




HPAKTHYECKOE 3AJIAHUE
1O HEITIAM CUHYCOUIAJIBHOI'O TOKA

3AJAHUE 1

Paccuntarh cXxemMy JJIEKTPUYECKOW LeNd CHHYCOMJAJBHOIO TOKAa B
NeCTBUTEJbHBIX 4HcJax. B  pacuerax wucnons3oBath 3akoHel Owma. [lpum
MOCTPOCHUU BEKTOPHBIX JIUarpaMM coOmofaTh 3akoHbl Kupxroda ans BEKTOpOB
HaIIpSKEHUM U TOKOB, C YYETOM OpPHMEHTAllMM BEKTOPOB TOKOB M HANPSDKEHUM HA
PA3JIMYHBIX JJIEMEHTAX CXEMBI.

B 3aBHCcHMMOCTH OT BapuaHTa CXEMBbI U 3aJJaHHBIX ITApaMETPOB, ONMPeEIeTUTh:

1) neficTByrOIME 3HAYCHUS BXOJHOTO TOKAa U TOKOB B BETBSX cXeMbl (I, I, 1,);

2) NEeWUCTBYIOIIME 3HAYCHHUSI BXOJIHOTO HANPSDKEHUS M HANPSDKEHUS HA DJIEMEHTax
cxemsl (U, Ug, U Uy);

3) MOIHOCTH: ITOJHYK) MOIIHOCTH S; aKTUBHYIO MOIIHOCTb P; pPEakTHUBHYIO
MOIITHOCTH Q;

4) mocTpouTh BEKTOPHYIO tuarpammy (BJl) TokoB 1 HanpsiKEHUM.

[To cBoemy Bapuanty B Tabauiie 1 BeiOpath Ne cxembl (Nel...Ne5) u Ne nanHbIX
napameTpamMu U GyHKuuIMu (Tabmuibl A-1...A-5). Kaxmoi cxeme cOOTBETCTBYyeET
cBost Tabnuna cM. [IPUJIOKEHUE (auxe).

Tabmura 1
Ne BapuanTa
n/m 1234|567 (8|9 ]10[11]12[13]14]15]16] 17 |18] 19
Ne 3145123451234 ]5|1]|2]3|4|5]1
cxeMa
Ne L{1]tj1|t]{212(2212[3|3[3[3|3|4| 4 |4)]| 4
JAaHHBIX

3AJJAHME 2

Paccuntarh cxXemMy JJIeKTPUYECKON I1eNMU CHHYCOMJAJIBHOI0O TOKAa B
KOMILUIEKCHBIX umcaax. B pacderax ucmonb3oBaTh 3akoHel OMa u Kwupxroda,
3aMrcaHHbIe B KOMIUIEKCHOUW (popMe; MOTHYIO MOIITHOCTh PACCUNUTATh B KOMIUIEKCHOM
dbopme. [Ipu mocTpoeHUN BEKTOPHBIX JTUAarpaMM coOJ01aTh 3akoHbl Kupxroda ms
BEKTOPOB HANpPSKEHUHM M TOKOB, C Y4YE€TOM OpPHUEHTAllUM BEKTOPOB TOKOB H
HaMpsOKEHUN HA Pa3IUYHBIX DJIEMEHTaX CXEMBL.

B 3aBHCHMOCTH OT BapUaHTa CXEMBbI U 33/IaHHBIX MapaMETPOB, ONPeAe/UTh:
1) xomruiekcel aeicTByromux 3HaueHuid (KJ[3) w1 MrHoBeHHbIE 3HAYEHUS
BXOJIHOT'O TOKA M TOKOB B BEeTBAX cxemnl (I, I;, I; 1, iy, [y);




5) xomiuiekcel aeicTByromux 3HadyeHuid (KJ[3) u MrHOBeHHbIE 3HAYCHHS
BXOJIHOT'O HaIpsLKEHUS W HaANpspKeHUs Ha aneMeHTax cxemsl (U, Uy, U, Up; u, ug,

u’Ca u’L)7

6) MOIIIHOCTH: TOJHYI0O KOMIUIEKCHYIO MOIIHOCTh S, JEHCTBYIOIIEE 3HAYCHUE
ITOJIHOW MOIIHOCTH §; aKTUBHYIO MOIIIHOCTh P; peakTUBHYIO MOITHOCTH (;
7) mocTpouTh BeKTOpHYIO nuarpammy (BJl) TokoB u HanpspKeHUH.

[To cBoeMy BapuanTy B Tabnuile 2 BoiOpath No cxembl (Nel...Ne5) u No naHHBIX C
napamerpamMu U QyHKuusamMu (tabmunsl B-1...B-5). Kaxmoi cxeme cOOTBETCTBYET

cBost Tabnuua cM. [IPUJIOKEHUE (auxe).

Tabnmma 2
No BapuanTa
w723 6 |7 8|9 ]10|11[12]13]|14[15]16] 17 |18 19
N lrlolslals|i|2|3]4|s|12|3][4a]5]1]3]4]5
CcX€EMa
Nobrlau 2 22 2233|333 4| 4|44
JaHHBIX
MNPUJIOXKEHUE
1) Cxema Ne 1: .
i
ul uRl/ R XL\LU’L
i, i
Taoauna A-1 (x 3amanmnio 1)
0 IT
Ne nanHpIX ApaMeTpbl 3amanHast QyHKIUS
R XL
1 3 3 U=60
2 3 3 I, =20
3 3 3 I, =20
4 3 3 I =20V2
Tab6auma B-1 (x 3amaduro 2)
Ne IT
AQHHBIX apaMCTpbI 3amanHast GyHKIUS
R XL
1 5 5 u = 100V2 sin wt
2 5 5 i, = 20V2sin wt
3 5 5 i, = 20vV2 sin(wt — 90°)
4 5 5 I = 40 sin(wt — 45°)




2) Cxema Ne 2:

I

:XC\LuC

Taobauna A-2 (x 3amganuio 1)

Ne I1
JTAHHBIX - apaMeTphl ~ 3ajanHas GyHKIs
C
1 20 20 U=100
2 20 20 I,=5
3 20 20 I, =5
Taoauna B-2 (x 3agaHuro 2)
Ne I1
JTAHHBIX apaMeTphl SaganHas GyHKIs
R Xc
1 10 10 u = 100V2 sin wt
2 10 10 i; = 10vV2sin wt
3 10 10 i, = 10V2 sin(wt + 90°)
3) Cxema Ne 3:
R X
I — N
—_ —_—
u uR ML
O
Tabauna A-3 (x 3amanmio 1)
No
JTAHHBIX [TapameTpsbl 3aannas GyHKIs
R XL
1 2 2 [ =15
2 2 2 U =30V2
3 2 2 Ug = 30
4 2 2 U, =30




Tabauna B-3 (x 3aganuro 2)

Ne naHHBIX [TapameTpsl 3ajanHas GyHKIs
R XL
1 10 10 i = 10sin wt
2 10 10 u = 100vV2 sin(wt + 45°)
3 10 10 ug = 100 sin wt
4 10 10 u; = 100 sin(wt + 90°)
4) Cxema Ne 4:
. R
o—— 1}
E— —
u MR :
o
Taoauna A-4 (x 3amanuio 1)
No maHHBIX [TapameTpsbl 3anianHas GyHKIs
R Xc
1 4 4 [=5
5 4 4 U=20v2
3 4 4 Ugp =20
4 4 4 Us =20
Tabauna B-4 (x 3aganuto 2)
Ne maHHBIX [TapameTpsbl 3aannas dyHKI
R Xc
1 5 5 i = 20V2sin wt
2 5 5 u = 200 sin(wt — 45°)
3 5 5 uz = 100V2 sin wt
4 5 5 uc = 100vV2 sin(wt — 90°)




5) Cxema Ne 5:

R X
]
U Ur Uc
O
Tabauna A-5 (x 3aganuio 1)
Ne [Tapamerpsl
AHHBIX R Xc X, 3ajanHast QyHKUUSA
1 1 1 2 I =10
2 1 1 2 Ugp =10
3 1 1 2 U =10
4 1 1 2 U, =20
Tabauna B-5 (x 3aganuto 2)
Ne Hapavetper 3ananHas QyHKUUSA
JaHHBIX R XC XL
1 10 10 20 |i=10V2sinwt
2 10 10 20 u = 200 sin(wt + 45°)
3 10 10 20 |y, = 100V2 sin wt
4 10 10 20 |y, = 200V2sin(wt + 90°)




