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Задача 3 Исследование линейной электрической цепи с одним источником синусоидального напряжения
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Задача 4 Исследование сложной электрической цепи с несколькими источниками синусоидального напряжения
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Задача 5 Исследование четырёхпроводной трёхфазной цепи при симметричной нагрузке
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Задача 6 Исследование трёхпроводной трёхфазной цепи при несимметричной нагрузке
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Критерии оценки успешности выполнения контрольной работы

Общие требования:
1. Контрольная работа должна быть решена и сдана в установленный срок.
2. Выполнены все пункты контрольной работы.
2. Отчёт по решению контрольной работы оформлен в соответствии с требованиями стандартов 
· ГОСТ 2.105—70. ЕСКД. Общие требования к тестовым материалам,
· ГОСТ 2.702—75. ЕСКД. Правила выполнения электрических схем.
3. Погрешность расчетов не должна превышать ±5%.
 
Если работа содержит ошибки принципиального характера, выполнена не полностью, представлена с отступлением от требований стандартов и настоящих указаний, то она возвращается на доработку и исправление ошибок.
Контрольная работа оценивается по 5-ти бальной системе.
Отлично: все задачи контрольной работы решены без методических и расчётных ошибок
Хорошо: все задачи контрольной работы решены без методических ошибок. Имеются не более 2 незначительных расчётных ошибок. 
[bookmark: _GoBack]Удовлетворительно: при решении задач имеются не более 3 расчётных ошибок и/или не более 1 методической.
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Nokazanun sarrserpa P, =U 1,
Mpu BeINONHeHUu pacuetos Bes oWMBOK NOKasaHUs BaTTMeTpa
[OMKHb B8ITh paBHbI NOTEPSIM MOLUHOGTY B peaucTopax R, + R,

By =R, + 'R+ 'R, + I*R,+ I!R, + IR,.
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3apaua 2. UccnenoBaHne CNOXKHLIX INEKTPUHECKUX
Lenei NOCTOAHHOTO TOKa

1. Mo Gase panrbix (Tabn. 2.1) AnA cBOEro sapwaHTa onpeae-
JUTL NApamMeTpbl AaNeKTPUYecKoi Lemu (puc. 2.1).

Pue. 21

2. 3aMeHWTL WCTOYHUKA TOKA IKBMBANEHTHLIMU UCTOMHUKAMM
JAC un paccuntats cymmapHoie IC BeTsen.

3. CocrasuTs fo 3aKkoHaMm Kupxroda cucteMmy ypasHeHuit gns
pacyeTa TOKOB BCEX BETBEH,

4. PaccuuraTb TOKM 8eTBEl METOBOM KOHTYPHbIX TOKOB. [ns
NPOBEPKM PACYETOB PACCHUTATL GANAHG MOLHOCTEN.

5. Paccyutath TOKW BETBE METOAOM YanoBbiX NOTEHUMANOE.

6. CpaBHUTL PeaynsTaThl PacyeToB TOKOB ABYMS METOAaMu U
cAenaTh COOTBETCTRYIOLLMIA BLIBOA.

7. Viccneposate snMaHue sagaHHoro napamerpa (tabn. 2.1, cron-
Gew 19) na Toku Betaeil. Moctpouts rpadwmkn n I = f(napamep),

NPO2HANM3YPOBATE UX, GASNATS BLIBOA!.
Brinonxenve nyHkta 7 HeoBasarensHo.
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WcxogHble aakHbie Ana 3anaum Ne2

Tabnuua 2.1

5
5
-
E (Conpotuanexus peauctopos, Om Werounukn 34C,B Werounnm Toka, A % §
i 3z

RI|R | R |R | R |RTE |E | E | E | E | B | S {1 d, || s%

1 2 3 4 5 6 7 8 9 [10 111 [12,/143[14[15[16 {17 [18]19
1/109/10)22138|52[42{52] 9 (11| 219|861 [4a[1]o0ol2]1
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405|103 3 6 5 6 [5[15| 6541131143 1 1186
5/06|10132{28(62|52162] 4|16 |-7]-4]| 3 j11[11i-4]3 1 117
610710 |34|26(64/54(64|-3 1171832 [t0]l1]4]4 1 117
7108110 [36{24|6656(66)-2 (18 -9[-2]1 {9 1]14]4]1 118
8l09/10|38[22/68|58/68[-1|19[-t0} 1[0 }f8[1][4{5]1 119
91110 4 2 716 7Jl0l2(-11]0]-1]81[-4]6]1 110
10( 1 8 5 4 2 5 1721 19 |12 1 218 11214 1 1111
11/098( 8 |48|42i22|52174[ 2 118/-13] 2 | 41 {9 11214 1 1112
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Pewerue

JAC UCTONHWUKE, FKBMBANEHTHOTO MCTOMHIKY TOKE, HAXOAUTCA MO
YpaBHeHmnio

E,=JR,.

Mocne 3ameHb! UCTOYHUKOB TOKA SKBUBANEHTHLIMW UCTOMHMKAMM

3[C ucxopryto cxemy (puc. 2.1) MOXHO NPeACTaBUTL B BUAE, NOKa-
32HHOM Ha pUc. 2.2.

Puc. 22

CymmapHbie 3[1C onpeaensioTea no ypasHeHuio
E,=E +E,.

OKOHYaTENLHLIR BUA PACYETHON CXeMbl Lieny fipeacTasned Ha
puc.2.3.
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Puc. 2.3

Cucmema ypasHenull 05151 pacyema mokos

B nonyyeHHoi pacqeTHOR cxeme (cM. puc. 2.3) uucno BeTteei
M =6, uncnoysnoe K =4
Yucno ypasrenuii no 1 3akoHy Kupxroda RomkHo Gurs K —1:
L=-I,-I=0;L,+1,-L=0,,+I,+1,=0.

Uncno ypaeHeHuWd no 2 3akoHy Kupxroda pormkHo Obith
M~K+1:
Ey+Ey~Ey,=IR + 1R, ~LR,;
E,+E,—E,=LR +IR -LR,;
EL‘6 = EL‘S & Ec4 = 16R6 - ISRS - I4R4'

Hanpasnenune ob6xoga — no Yacosoi cTpenke (cm. puc.2.3).
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Pacvem moxos eemseil MEMOOOM KOHMYPHbIX MOKO8

Yucno koHTypos M —K +1=3 (em. puc. 2.3). PacyeTHbie
YPEBHEHUN UMEIOT BUf:

RiyJy + Ry + R = By
Ry + RopJ iy + Ry oy = By
Rodu+ Ry + Ry = Eyy,
rae Ry, Ry, R, ~ cOBCTBEHHbIE COMPOTUBNEHUS KOHTYPOB;
R, =R +R +R,:
R, =R, +R, +R;;
R,=R,+R,+R,,
rae R, , R, —cONpOTMBMEHME CMEXHO BETBU MEXAY 1 U 2 KOHTY-
pom R, =R, =~R,;
R,, Ry, — COMPOTUBNEHUE CMEXHOI BETBU Mexay 1 1 3 KoHTy-
pom Ry =Ry, =—R,:
Ry, Ry, — conpotnenenue CMEXHOMW BETBM MeXay 3 U 2 KOHTY-
pom Ry, =Ry, =—R;.

PellieHne CUCTEMb! YPABHEHUN KOHTYPHLIX TOKOB Lienecoobpas-
HO BBINONHUTE C OMOLLIbIC ONpeaenuTened:

_A A A
Ju =Xl? i =Xzi-]u =f?
toe A —rnasHeii onpegenuTens;
1 RH RIZ RU
A=IR, Ry, Ry
RSI R32 Rl]

A, A, A, - onpegenureny;
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R, E, R,
Ry By Ry
Ry Ey R,

A=

Mpasuso pacveTa onpegenuteneii NokasaHo Ha npumepe pac-
4eTa FNABHOro onpeaenurens

A=R RopRyy + RoRoRoy + RRogRoy — (R RooRos + RoRysR, + R By R) -
Toku BETBEA HAXOAATCA NO YPABHEHUSIM:
L=duili=dayi L=-Jy+Jp: Li=—J,
Li=Jdy=Jdui [i=Jy=Jdy Ig=J,

6 K3

21

Banac MOLHOCTEH ONPEASNAETCS ypaBHeHNAMY:
P=E\+E, 1, +E 1, +E I +EJI +EI;
Py =I'R +I}R,+ IR, + I'R, + 'R, + I'R,;
P=h,

Pacyem moxkos eemeeii MemodoM yanoebix MOMeHLUUasnos

Mpu pacyeTe Lenei MeToaom Y310BbIX AOTEHUMANos CAWH M3 y3-
OB CXeMbi YCNOBHO 3a3eMNAIOT ¥ 8ro NOTEHUMAN NPUPABHUBAIOT HYTIO

(F, =0, puc. 2.3). ins onpeaeneHus NOTEHLMANOR [PYIUX Y308 CO-
craensetes cuctema 3 K —1 ypasHenwid cneayioLiero suga:

G Fy + Gy + GuF, = J,y1

G\F + Gy + GFy = J

Gy B +GpFy + Gy F, = Iis

rae G,,. G,,, G,; - npoBoauMOCTL yanos;
G, =1/R,+1/R, + /R,
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G, =1/R,+ /R, + 1/R;;

Gy =1/R,+1/R; + 1/R,
G, =G,, G,=G,, G, =G,; — CMEXHbIE NPOBORUMOCTA Y3~

Fos;

G, =G, =-1/R; G, =Gy, =~1/R,: G;, =Gy, =—1/R;.
Jius Saa s J33 —TOKM y3n0B:

Ji=E, R, ~E. /R, —E./R,:

o= Eo/R + E /R, — E /R,

Jy=E /R, +E /R +E/R,.

PellgHne CUCTEMbI ypaBHeHWl YanosblX NOTEHUMANos Taioke,
KaK M KOHTYPHbIX TOKOB, 4enecooBpasHo BLINONMHMTL ¢ MOMOLLLI
onpeaenuTenei:

Febintig b,
FAe A —rnaeHblil onpepenurens
Gll G|2 Gl'(

Ju Gy Gy Gn Ju Gu
A= Ty Gy Gy | A= zx Iy
I G,, G, G, f”
G” Gll Jll
A={Gy Gy Iy
GJI GJZ J33
ToKu BETBEl HaXOASTCA N0 YPABHEHUAM:
Il—E"F I—E F’13=Ed-F,;
R, R, R,
o BatRioh  EatBoF B4R
Rl 'S Rﬁ
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3apava 1. Uccnegosanue anexTpuyeckux uenein
CHHYCOMAANLHOTO TOKA C OfHWM UCTOUYHUKOM NUTAHNS

1. Mo Gaze paHHbIX (Tabn.1.1) ANS cBOEro BapuanTa onpeaenvTb
napameTpbl 3NeKTPUYEcKoi Lenu (puc. 1.1), nuTaoweica or cetu cu-
HYCOMAANLHOTO TOKA ¢ Hanpskermem U .

Puc, 1.1, SnexTprueckan uensb

2. OnpegenuTs KOMNNEKCHLIE CONPOTUBNEHIUS BETBE B anrebpau-
4eCcKol W NoKasaTenkLHoM GiopMax.

3. PaccunTaTh KOMMREKCHBIE CONPOTUBIIEHUS NapansienbHoro yua-
cTka dh B anreGpanyeckoit U NoKasaTenbHON hopMax.

4. OnpeaeniTb KOMMNEKCHOE BXOJHO® CONPOTHBrEHWE B anreb-
Ppan-ecKkoil 1 nokalaTensHowk hopmax.

6. Paccuurars BxofiHo# Tok I, B anreGpauveckol u nokasarens-
Hoit popmax.

6. Paccuutath HanpsixeHue napannensHoro yuacrka dh Um B
anreBpanveckod U NoxasaTenbHOMN hopMax.

7. PaccuutaTh TOKW BTOPO#H U TPeThel BeTBEl NapannensHoro yya-
cTka dh B anreGpaunyeckoi M nokasaTensHol hopmax.
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8. PaccumTarth NOMHYI0, PEaKTUBHYIO M AKTMBHYI0 MOLIHOCTM, Mo-
Tpebnsiembie Lenbio.

9. OnpeAenuTL NOKa3aHUst UMEPUTENbHLIX NPUCOPOB.

10. MoCTPOUTL BEKTOPHYIO AMarpaMMmy TOKOS ¥ Tonorpaduyeckyio
AVErpaMMy HanpskeHui.

11. Viccneaosate BnusiHie napameTpa, MHAGKC KOTOPOTO yka3aH B
cronBue 11 tabn. 1.1, Ha Toku BeTsel M NOTPESNAEMbIE MOLIHOCTH.
MNoctpouts rpapuku I = f(napamemp) v 8,0, P = f(napamemp) ,
NPOAHANU3MPORATh UX, CAENATh BHIBOALI.
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WcxoaHble paHHeie Ans 3agayu Ne

Tabnuya 1.1

Houep | 17 p ConpoTuBNEHNs 3neMeHTOoB uenu, Om ::ﬁ:;: :rs‘;
SepanTe ’ R X L2 Xex R, X X R, X Xe; | nepamerpa

1 2 3 4 5 6 7 8 9 10 11

1 150 5 5 10 7 28 14 10 10 20 1

2 300 6 6 12 8 32 16 12 12 24 2

3 300 7 7 14 9 36 18 14 14 28 3

4 300 8 8 16 11 44 22 16 16 32 4

5 300 9 9 18 12 48 24 18 18 36 5

[ 300 10 10 20 14 56 28 20 20 40 8

7 300 11 " 22 15 80 30 22 22 44 7

8 300 12 12 24 16 64 32 24 24 48 8

9 300 13 13 26 18 72 36 26 26 52 9

10 300 14 14 28 19 76 38 28 28 56 10

11 100 15 15 30 2t 84 42 30 30 60 11

12 100 16 16 32 22 88 44 32 32 64 12

13 100 17 17 34 23 82 46 34 34 68 13

14 100 18 18 36 25 100 50 36 36 72 14

15 100 19 19 38 26 104 52 38 38 76 15

16 100 20 20 40 28 12 56 40 40 80 16

17 100 19 19 38 26 104 52 38 38 76 17
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18 100 18 18 36. 100 50 36 36 72 18
19 100 17 17 34 92 46 34 34 68 19
20 100 16 16 32 88 44 32 32 64 20
21 150 15 15 30 84 42 30 30 60 21
22 150 14 14 28 76 38 28 28 56 22
23 150 13 13 26 72 36 26 26 52 23
24 150 12 12 24 684 3 24 24 48 24
25 150 11 1" 22 60 30 22 22 44 25
26 150 10 10 20 56 28 20 20 40 26
27 150 9 9 18 48 24 18 18 36 27
28 150 8 8 16 44 22 16 16 32 28
29 150 7 7 14 36 18 14 14 28 29
30 150 6 6 12 32 16 12 12 24 30
31 200 5 5 10 28 14 10 10 20 31
32 200 6 6 12 32 16 12 12 24 32
33 200 7 7 14 38 18 14 14 28 33
34 200 8 8 16 44 22 16 16 32 34
35 200 9 g8 18 48 24 18 18 36 35
36 200 10 10 20 56 28 20 20 40 36
37 200 11 11 22 60 30 22 22 44 37
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Okonyanve Tabn. 1.1

Homep ConpoTuenesns anemenTos uenu, Om Wngexe na-

sapueisia U,B 7 = X R ¥ X X 57 MEHAEMOTO

1 12 cl 2 2 2 R, L3 c3 | NapameTpa
38 200 12 12 24 16 64 32 24 24 48 38
39 200 13 13 26 18 72 36 26 26 52 39
40 200 14 14 28 19 76 38 28 28 56 40
41 250 15 15 30 21 84 42 30 30 60 41
42 250 16 16 32 22 88 44 32 32 64 42
43 250 17 17 34 23 92 46 34 34 68 43
44 250 18 18 36 25 100 50 36 36 72 44
45 250 19 19 38 26 104 52 38 38 76 45
46 250 20 20 40 28 112 56 40 40 80 46
47 250 19 19 38 26 104 52 38 38 76 47
48 250 18 18 36 25 100 50 36 36 72 48
49 250 17 17 34 23 92 46 34 34 68 49
50 250 16 16 32 22 88 44 32 32 64 50
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Pewenue
OnpedesieHUe KOMINIEKCHBIX Conpomuenerui

KomnnekcHoe conpoTuBriesne seTey

R+J X =2,

rae Ri — GKTMBHOE COMPOTUBNEHWE i-it BETBM;
X, — peakTusHOe conpoTusnenue i Beten X, =X, — X,

Z, - Mopynb conpoTvenesys ii eten Z =R + X7 ;

it

@; — apTYMEHT CONPOTHBINEHNS /-0 BETBY ¢, = arctg(%).

KommnekcHoe conpoTuBReHue napannenbHoro yyacrka dh

. Z5Z5 Zzew; ~Z;e”” Zmel(%*am
Zoap = = = =

Sorz, R R X R, +IX,

J(pr+oy
= Z.,.*

IO
Zﬂle
rae Z,, —Moayns sHamexatens Z,, = ./ +X%,:

Ko
@,, — BPryMEeHT aHameHaTens @,, = arcig(——"-);
RM."

Znap ~ MOAYINb CONPOTUBIEHWA NapannensHoro y4yactka

_ Oy _ 5
=2, ™ = Ryt jX
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VA A A

nap
@,y — BPTYMEHT CONPOTUBNEHUS NAPAnaenLHoro y4acTka
Pragp =P2 TPy — P

AKTMBHAR 43CTb CONPOTUBNEHMS NAPANNENbHOTO yuacTka
Rm e ZW €OS Py, -

PeakTisHas 4acTe CONPOTUBIEHWS| NAPANIIErbHOrO yyacTka
Kooy = Zap S P,

KoMnnekcHoe BXOAHOE CONpoTUBNEHNe

Zo =R+ jX,+ R, + jX,, =R, + jX, =2,

rae R, - axrusHoe Bxoanoe conpotuenenne R, =R + R

X,. — peakTusHoe BxogHoe conpotuenenve X, =X, +X,,;
- Jr 2.
Z,, - mopyrib BxoaHoro conpotuenenna Z, =R, + X, ;

@,, — PFYMEHT BXOIHOTG CONPOTUBNEHUA @, = arcrg(%) .

‘ax

Pacyem mokoe

BXOAHO TOK ONPEAENAETES YPaBHEHMEM

. l.] Ue’? e X
f=es Z" =1/ = Lo+ I e
Z. o

U
rae I, ~ mopynb sxogroro Toka I, = -y i

ax
Py4x = APTYMEHT BXOBHOMO TOKA @, = @, = Py,
I, ,, - BeujecTBeNHan yacTb sxoaHoro Toka I, , = I, cos@,,;

1 — MHUMas 4acTb BxogHoro Toka /; ,, = I, sing,, .

1, peax

Hanpm«euwe napannensHoro y4actka HaxoAuM NO YPaBHEHUK
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Uy =12, = 17, " =U, %" 2y, 1 jU,

nap ‘nap ‘napax T T Upap, peus

rae U,,, —MoAynb HaNpsXeHus NaparnensHoro yuactka
U, =12,

nap 3
@, nap — ADTYMEHT HANPRXEHIR NApaNienbHoro yyacTka

Prap = Prax T Punap’
U’m’, ax — BELUECTBEHHAA YacCTb HaNPSXEHUs napaniensHoro yJya-

ctka Uy, oo = U,y OSQ, 00

1%

nap, peax

U, =U,,sing,,,.

nap, peax. nap

Ans npoBepKy BLINONHEHHbLIX PacveToB LieneccobpasHo nposecTn
onpeaerieHne HanpsKeHWa napannensHore y4actka no Apyrum ypas-
HEHWAM, 8 UMEHHO!

= MHMMaA 4YacTb HaMpMKEHUs nNapannenbHOro yyacrka

U, =U-1Z,, =Ud% ~U* = =, +jU, Uperd—

i
Uy +JU| poo) = Unepa + U . peas

rae U, U, — BELECTBEHHES W MHAMER 4acTu BXOJHOrO Harlpaxe-

peax
wia U, =Ucosg, =U, U, =Using, =0, Tak kak no sagarnio
?.=0;

U,
His

U, — BELLECTRBEHHAR U MHUMaRA YacTh BXOAHOMQ Hanpsxe-

taxr Yt peac

U, =1Z,cos{g, + ¢y,ax) Y

Unap.akv U’mp"mm — BelyecTBeHHaA U MHUMas YacTy¥ HanpsXeHua

napannentHoro yyacTka
U, sl =g, U U,

nap.ax ax ~ Yiacr Ynap, pear peax 1,peax *

Tok BTOPO# BeTey J, ONpepenseTca No ypaBHeHuio

=1Zsin(p, +¢,.);

1,peax

R U, e i
_Yaap _ ! Py =02) _ :
1= ST e =L = L e+ I e
2
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rae 1, —mogyne Toka etopoi seten I, =U,,. /1 Z,;
@,, — @PYMEHT TOKa BTOPON BETBU &, =0, — P2}
Do 1 Lo, pea
enl,, =lcosp,, I, =1sneg, .
Tok TpeTeeii BeTBU I, HAXOAUTCA N0 YPABHEHUIO

~ BeLUeCTBEHHaA N MHUMaA YacTy Toka BTOPOI BET-

= JPun
» Uy U™ FSenp=93) _
Ii=—t2__"rw’ ___ _Je =1,
Z_ Z]elwz r ax
3

rae 1, — moayns Toka sTopoit eteu I, =U,,, / Z,;

+ JI,

3. peax »

@,, —PIYMEHT TOKa BTOPOM BETBU @, =, ), — P i
Ly W I 4, — BRLUECTBEHHAA W MHUMAs 4acT/ TOka TpeTbed

seten [, =10089, . I, ,, =1 sing, .
Peaynbrartel pacueTor cBOAUM B Tabn. 1.8.
B KkauecTee NPOBEPKU MPOSEAEHHBIX PACHETOB paccuuTaTh Betue-
CTBEHHYIO 1 MHUMYIO COCTaBnsiolLMe Toka [, no ypaBHeHusm
1 1

Lax 1, peax

=1,

2,ax

+1.

it =1 +1.

2,peax 43, pea -

Pacuem rionrodl, peakmugHol u akmueHol MowHocmedl u
onpedeneHue NOKa3aHUll U3MEPUMeTbHBIX MPuGopos

PacyeT NONHOW, PEaKTUBHOW 1 SKTMBHOA MOLHOCTEW BeaeM o
YpaBHEHWAM:

S=Ul, Q=S8sing,;: P=5cosg,, .

Ang npoBepxy NpoBeAeHHbIX PACYETOB PACCUMTATb AKTUBHYIO, pe-
BKTUBHYIO ¥ NONHYK MOLWHOCTY NO ypaBHEHWAM:

P=IR + LR+ LR Q=X+ LX, + [ X;;
S=\P+0;.

MokasaHus aMAEPMETPOB 1 BONBTMETPA PaBHLI MOAYISIM TOKOB 1
MOAYNIO Hanpskenus. MokasaHne BaTIMETPa PaBHO BKTUBHON MOLLHO-
CTH, NOTPEBAEMON Lienbio.
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Tocmpoenie eekmopHol OuazpaMMb MoKos U
monozpaghudeckol duazpammbt HanpsKeHU

MocTpoeHve BeKTOPHONH AnarpamMmel TOKOB MPOBORUTCA B CNEAYIO-
et NOCNeA0BATENLHOCTH,
1. Mo BelyecTBEHHOM OCV OTKNAALIBAETCA BElUECTBEHHAR COCTaB-

nstowan Toka /, .

2. K koHuy BekTopa [, , NpucTpamaetcs BexTop 1, KOTOPbIA
pacnonaraeTcs 1o MHUMONA OCH.

3. Coennksiem Hauano sextopa [, . ¢ Kouom sextopa I, . W

Ppeax

peax *

ronyyaeTcs BekTop Toka I, .
4. K KoHUy BekTopa [, npucTpauBaeTcs BekTop I, . KOTOpblii
pacnonaraercs nNo BeLUECTBEHHOM ocH.
5. K koHuy BekTopa [, , npucTpauBaetcs BekTop I,

PAacnonaraeTes No MHAMOM OCH.
6. Hauano Bektopa /, , COBAMHAETCS ¢ KOHUOM Bextopa [y

3, peax * KOTOpbIN
peax M
nonyuaror BekTop Toka /.

6. [lanee Hauano BekTopa Im (Hayarno KOOpAMHAT) COBAVHAT C

KOHUOM BeKTopa /, ¥ NonyyaloT BeKTOp Toka 1) .

fNocTpoeHune BeaeTcn B MacwTabe.
BexTopHas anarpamma TOKoB nocTpoeHa puc. 1.2.

Macumab

0 2 4 6 8 10 12 14 4
o besebet o bond b s b

Pwc. 1.2 BexropHan auarpamma Tokos
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MocTpoeHne ToNOrpadN4eckol ANArpamMMel HanpSXEHWA NpoBo-
ANTCS B CreAyIoLell NocnesoBaTensHoCTY:
1. Touky h YCNOBHO 333EMMSIOT, YTO MOIBONAET NOTEHUMAN 3TOH

TOUKM NpupasHsTL Hymio F, = 0.
2. MoTeHuman TOMKW M ONPEAENAETCS YPaBHEHUeM
Fn :12 X“e-ﬂ,sv =12X6221(v‘_z-l.57) =F _+jF,

max m.peaxy

raeF,, F, F — MOflyfib, BELWECTBEHHAR M MHUMAR 4acTi no-
n

‘max + L', pea
TeHymana Toukm m F,
F,=1,X,; F,, = F,cos(¢,, —1.57);
Fy e = Fysin(@;, =1,57).

3. Ma wauana koopauHar (Touka h) NpoBOAAT BekTOp £, . o Be-

max

WECTBEHHOM OCH B NONOXUTenbHoM Hanpasnesnn, ecou £, >0, u
oTpuuarensHom, ecnm F, . <0.
4, K xoHLy BexTopa F, MNPUCTPAUBAINT BEKTOP Fm'pm_, KOTOpbIR

max
PaCNONaraeTeA fo MHUMOR OCU B OTPULIATENBHOM HANDEBIIEHWN, eCnv

F,, peux <0, v nonoxurenswom, ecnu F, ,, >0.

5. Coeaunss Havano eextopa F,, , C KOHuom sekTopa F,

‘m.ax ', peax >

NoNyvaT BexTop notekyvana Fm ®

BexTop F),, oTcraet ot BextopaToka I, Ha 90° (1,57 pad).
6. TIoTeHUWan ToukN k ONPEeAenAeTCA YPaBHEHWEM
Fi=Fut I, R, = Fut LR = Fut F, ,, + jF,

Lk pear

e F,. F, . .F,

&+ P, peay— MORYTb, BELUECTBEHHAA U MHUMAR 4actu no-

TeHumana Tourn k £
B = LRy Fyp=Foeosg Fy
7. K koHuy Bextopa F, rnpuctpausaetca sektop F ., KOTOPbIA

pacnonaraeTcs Mo BeLIECTBEHHON OCH B NOSIOXUTENLHOM Hanpasne-
i, ecou F, >0, v otpuuatensrom, ecnm F, , < 0.

= Fysing,,.

. peax
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8. K kowLy eektopa Fy . npuctpaueaior sextop £ ., koTopuil
PAGNIONAFAETCA NO MHUMOiA OCH B MONOXATENBHOM HANPaBeHun. ecni

F, peae > 0, woTpuuatensHomecrm F, . <0.

9. fanee coeauHsioT Hauano Bektopa F,, C© KOHLOM BekTopa
F,

k.peax
Bextop F, napanneneH BexTopy Toka /.
10. Movenyuman Toukn d ONPeaenseTca ypasHeHuem

V¥ NOMY4aloT BEKTOp NoTeHunana F; .

Fo=Fi+ L, X,,e" = Fir L,X,,e" ™ =

=Fut By + JFy pea s
A Fy . Fy oo Fy puo—~ MORYAb, BEWECTBEHHAR M MHUMAs 4aCTW MO~
TeHuyuana To4Kn d Fd i
Fy=6X,0 Fy o= Fyeos(p, +1.57);

Fy o = Fy sin(g, ; +1,57) .
11. K KoHUy Bextopa Fk MPUCTPANBAINT BEKTOP dew, KOTOpBIA

pacnonaraeTca No BEWECTBEHHOW OCU B OTPULIATENLHOM Hanpasne-
Hm, ecnv £y, <0, u B nonoxutensom, ecnm Fy . > 0.

ax
12. K koHUy Bekropa £, , NpUCTpanBakT BeKTOp F ., . KOTOpLIA
PacnonaraeTcs o MHUMO# OCY B NONOXUTENbHOM HaMPaBMeHNM, €N

Fy peax > 0, B OTPULATENLHOM, €U F, < 0.

13. Coeaunus Hauano Bektopa F, C KoHUOM BekTopa F ..,

NONY4aI0T BEKTOp noTeHumana £, .
Bektop £, onepexaet sexrop Toka I, na 90°(1,57 pad).
14. [loTeHUMan TOUKN ¢ ONPEErsIeTcs ypasHeHuem

Fe=Fa+ L Xpe " = Fat [ X" =

= F".1+Fm + jF.

c.peas ®
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raeF,, F“M,FEVPW- MOAYNb, BEWECTBEHHaA W MHMMAR 4acTy no-

TeHumana Toukn ¢ F:
F. =1X,. F,, = F,co8(p, ~1,57);

a1 Lean

F, .0 = F,sin(p,, —=1,57).

<. peac
15. K oMUy Bektopa F, npuctpavsalor Bektop F, .. KOTOphIA

pacnonaraeTcs no BELECTBEHHOR oM B OTPULATENEHOM Hanpaene-
Haw, ecrm F, . <0, u B nonoxuTensrom, ecnu F > 0.

v.ax

16. K KoHLy BekTopa F, , NpucTpamBaloT BekTop F, peas + KOTOPBIA
PACNONaraeTcst MO MHUMON GCM B OTPULIATENbHOM HaNpaaneHu, ecrni
F, .. <0, w8 nonoxurenbom, ecnu F, ., > 0.

o, peax

17. Coeaunus Hadano sektopa F, .. ¢ koHUom sekTopa F, ...

e
nonyuaem BekTOp noTeHunana F, .
Bextop F,; otctaer o sekropa Toka [, Ha 90°(1,57 pad).
18. MNoTeruman ToMku b onpenenseTcs ypapHeHuem

Fs=Fot I, R = Fet LR +jF,

ax

1.75+Fm

poax

rae Fy, Fy o\ Fy o= MORYNb, BEWECTBEHHAA U MHVMARA HaCTW NO-
TeHunana Touku b Fy

Fy=1R; F,,

19. K Koy sekropa F, npucTpaueaioT BekTop F, . . xoTOpbIRA

pacnonaraeTcs MO BEILECTBEHHOM OCH B NOMICKMTENEHOM Hanpaene-
wan, ecnu F, , >0, v 8 otpuuatenstom, ecnn F,, < 0.

=F,cosq;,; F,

b, peax = F;) 51n¢v.| -

20. K koHuy sexTopa F , NpUCTPauBaIoT BeKTop Fy pear » ¥OTOPBIR
PACNONAraeTes No MHUMOA OCH B OTPULATENSHOM HAaNpaBNeHu, ecnm
Fy peax <0, 1 B nonoxutensrom, ecnu F, o, >0.

21. CoeauHuB Havano Bextopa F,, C KOHUOM Bektopa F ..
nony4aem BekTop noteHuuana F; .

Bextop F, napannenen sektopy Toka I, .
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22. MoTeHUMan TOYKK a onpeaenAeTcs ypaRHeHuem

Fo=Fo+l, X, = Fot 1.X """ = For F, 4+ jF,

a,peax?

mefF,, F,..F, — MOAYNb, BELECTBEHHAA W MHMMAS YacTu no-

a0+ La, peax
Texnumuana Toukm a F,:

=L Xy5 Fyoe = F c08(g,, +1,57);

F, e = F, sin(p;, +157).

23. K koHuy Bektopa F, npucTpauvsalot sektop F, .. KoTopbtii
pacnonaraercs no BEWECTBEHHOU OCH B MOSOKUTENLHOM Hanpasre-

Ham, ecnu F, . >0, n B otpuuarensiom, ecnu F, , < 0.
24. K konuy sextopa F, ,, npuctpansalot sektop F, ., . KOTOPbIit

pacnonaraeTca MO MHUMOW OCY 8 NONOXUTENLHOM HanpPaBNeHuu, ecnv

Fy pear > 0. W B OTpuuavensom, ecnu F, . <0.

25. CoepuHus Ha4ano Bexropa F,

a.ax

C KOHLOM BekTopa E,. s

nonydaem BeKTOp noTeHuuana F,.
Bexrop F, onepexaer Bektop Toka I, Ha 90°(1,57 pad).
26. MoTeHumran Todku fonpeaenseTcs ypabHeHnem

Fy=1I, Xme'”'ﬂ =1!XCSE/(W.A*L57) =F

o t I

Sopeax
e Fy, Fy o Fy oo~ MORYNb, BELLECTBRHHAA ¥ MHUMES YaCTA MO
Tenumana Toukn f F, .
Fy=LX 4 Fp, = Fpeos(p, ~1,57);
Fy e = Fsin(g,, ~1,57).

27. W3 Hauana koopauHar (Touka h) NpoBOAAT BEKTOP F,M 10 Belye-
CTBEHHOM OCY B OTPULETENLHOM HanpasneHum ( F, o <0)

28. K KoHuy BekTopa F , npucTpausaem Bektop F peas 1 KOTO-
poifi pacnonaraeTcs No MHUMOA OCH B OTPULATENBHOM HaNPaBneHun,

ecrn F; ., <0, v B nonoxurensiom, ecrm F, . >0,




image30.png
29. CoeanHUR Havano BekTopa F,m € KOHLOM BeKkTopa Ff',,m,
nonyvaem BekTop noveHumana F .

Bektop F, oTCTaeT oT Bexopa Toka 1, va 90°(1,57 pad).
30. MoTeHUMan TOMKA @ ONPeAeNAETCA YPaBHEHNEM

= Frr LR = Pyt LRE™ = Fr4 By 4 JF s
rneF,, F,, . F, .~ MORYNb, BELjECTBEHHAA U MHUMARA YacTi no-
TeHuuana Touku k F

F,=LR,; F,, =F.cosp,: F,,, =Fsing,.

31. K xoHuy sexropa F/ npucTpaveawT sektop F,, . KOTOpbiH
pacnonaraeTca NO BEWECTBEHHON OCH 8 MONOXUTENLHOM Hanpaene-
Huw, ecrin F, , >0, v B otpnuarensom, ecnm F,, <0.

e.ax

32. K koHuy sekTopa F,

e.ax
pacnonaraerca o MHUMO# OCH B OTPULIATENBHOM HanpaBneHuun, ecnu

F, poax <0, u B nONONKUTENBHOM F, ., > 0.

NPUCTPaMBAIOT BEKTOP F, .., , KOTOPLIA

33. CoeavHuB Hauano Bektopa F, C KOHLOM BekTopa F,

e.ax e, pear +
nonyvaem sextop noteHumana F,.

Bektop £, napannenen eekropy Toka 7, .
34. CoeaMHVB HaYano KOOPAMHAT C TOMKOW &, NOy4aem BeKTop

BXOAHOro Hanpskenua U .
Tpumevanue. TouKa @ AOIDKNA NEXATL HA BELUECTBBHHOR OCH, TAK KaK BPTyMeHT

BxogHoro wanpswenua @, = 0
A

NoctpoeHune BeaeTcn B macwTabe.
Tonorpachuueckas AMarpamMma HanpskeHuit nocTpoena puc. 1.3.
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‘a,peax

b peus

aax

Macwmab
B
0304 & 80,190,130 190

Puc. 1.3. Tonorpachyeckan avarpaMma HaNPAXEHUHA # BEKTOPHaS UArPamMMa TOKOS.
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3apnaya 3. ViccneaoBaHue CROXKHLIX IMEKTPUYECKNX HeNe
CUHYCOMAAIILHOTO TOKa

[inA snekTpuueckail LUeny puc. 3.1, napameTps! KOTOROW NpuBefe-
Hel B TAGN. 3.1, TpeGyeTes BHINONHUTL CeAyioLLee:

1. Ha ocHosanuu 3axoHos Kupxroca cocrasuth B oblieMm Buge
CUCTEMY YPaBHEHMIl AN pacyeTa TOKOB BO BCEX BETBAX LN,

a
XLI XL2 XL3
b € k.
X X, Xes
c 1 7 I, m
R, 1 R, I, R, I,
d h n
E; E, E,
s

Puc. 3.1. 3nexpueckan yens

2. OI'IPSAEI'IIATI: 3HaYeHWs TOKOB BO BCEX BETBAX BOCMONLIOBAB-
(UUCH OAHUM W3 METO/OB PACHETa CNOXHbIX ANEKTPUYECKUX Lene.

3. MocTpouTe TONOrpachuueckylo QUarpaMMy HanpAXEHUA, CoBme-
LLEHHYIO C BEKTOPHOW ANArpaMMOil TOKOR.

4. Vccneposatb BAUSHWE NapameTpa, uHGEKS KOTOPOro YKasaH B
cronBue 17 vabn. 3.1, Ha Toku BeTeeil U norpebnaemble MOWHOCTY.
MNocTpouTts rpacuku 1 = £ (napamem‘q) w 8,0,P = f(napamemp),
NPeaHanM3MpPeBaTL UX, CAENATh BbIBOA.
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FlapaMeTpbt 3nEKTPUUECKUX Lienei

Tabnuua 3.1

% Moaynu v aprymenTel 30C ConpOTYBNERWS SKTUBHBIX 1 PEAKTUBHLIX neMenTos, OM § %
g E‘;’ ¢,‘, EZ' ¢=2' Es- ¢¢3- RI XLl XCI RZ XLZ XCZ R3 XLS XCJ §;
£ rpaa | B |rpag| 8 [rpaa ER
1 2 3 4 5 8 7 8 9 10 hil 12 13 14 15 16 |17
1 [150] 90 [120| o0 {100| 45 | 15 | 10 5 10 5 10 10 | 10 20 1
2 [300] 0 {200]| 45 |100| 180 | 14 | 21 9 9 14 21 21 |315[ 135} 2
3 [300| 45 {200 45 {100 135 | 13 | 195 8 8 13 [ 195 |19.5]29.25] 12 7
4 1300 90 [200| 135 | 100 [ 90O 12 18 7 7 12 18 18 27 (1051 4
5 {300 135 [200{ 180 (100} 45 | 11 | 165, 6 8 1" 16.5 (16.5124.76{ 9 5
6 |300] 180 (200 0 |100| O 10 | 15 7 7 10 15 15 1225|105 | 6
7 [ 300 135 | 200 | 45 | 100 | 90 9 1135 8 8 9 13.56 {13.5(20.25( 12 7
8 {300] 90 |200| 90 1100|135 | 8 12 9 9 8 12 12 | 18 1135} 8
9 1300| 45 1200 135 [100 | 180 } 7 [105 | 10 | 10 7 10.5 [10.5115.756¢ 15 9
10 /300 © |200) 180 | 100 | 45 6 9 11 11 8 9 9 135|165 [ 10
11 /100] 0 |300) 180 {200 | 90 7 (1051 12 12 7 10.5 |10.5|15.75 18 | 11
[12 1100} 45 1 300| O 200| 45 8 12 13 | 13 8 12 12 | 18 ;195 | 12
131100 | 45 [300| -45 |[200] O 9 |135| 14 | 14 9 135 [135/2025| 21 |13
14 [ 100 | 135 [ 300 | 90 [200{ 90 10 15 15 15 10 15 15 | 225 | 225 | 14
15 [100 | 180 | 300 | 135 {200 135 | 11 [ 165 | 16 16 11 16.5 | 16.5124.75) 24 |15
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16 |100| O 300 | 180 {200 180 | 12 | 18 17 [ 17 ] 12 18 | 18 | 27 | 255 | 1
17 [100 | 45 |300] 135 {200} 45 | 13 [ 195 | 11 11 13 | 19.5 [19.5[29.25] 165 | 2
18 (100 S0 [300]| 90 200 O 14 | 21 12 (12 | 14 21 21 ;315| 18 [ 7
19 /100 | 135 | 300{ 45 ;200 | 90 | 15 {225 13 | 13 | 15 | 226 [225(33.75| 195 | 4
20 1100 180 (300 | O |200| 135 | 16 | 24 14 [ 14 | 16 24 |24 | 36 21 5
21100} 45 [250 | 45 |300[ 135 | 17 [255 | 15 | 15 | 17 | 255 [25.5/3825| 225 | &
22 1100 180 [250 | 180 (300 | 180 | 18 | 27 16 | 16 | 18 27 | 27 [405 24 | 7
23 )1100 ] 135 ;250 | 135 1300 [ 135 | 19 | 2856 | 17 | 17 | 19 | 285 [28.5]42.75] 255 | &
24 1100 | 90 (250 90 [300| 90 | 20 | 30 18 [ 18 | 20 30 ;30 45 27 | ¢
25100 45 1250 | 45 |300; 45 |19 [285] 19 | 19 | 19 [ 285 [285|a2.75] 285 | 10
26 1100| O 2501 0 [300| © 18 | 27 20 [ 20 | 18 27 (27 [405| 30 |11
27 (100 90 (250 | 90 |100; O 17 1255 19 | 19 | 17 | 255 [255(38.25/ 28.5 | 12
28 [ 100 | 135 [ 250 [ 135 [ 100 | 45 | 16 | 24 13 [ 13 ] 16 24 | 24 | 36 | 19513
29| 100 | 180 | 250 | 180 | 100 | 45 | 15 [225| 14 | 14 | 15 | 225 [22.5]33.75] 21 | 14
30 (100 45 | 250 45 (100|135 | 14 | 21 15 | 15 ] 14 21 21 315225 | 15
31200 135 | 300 | 135 | 100 | 180 | 13 [19.5 | 16 | 16 | 13 | 195 {195|20.25| 24 1
32 1200 180 {300 { 180 {100 | O 12 1 18 17 (7] 12 18 18 | 27 1255 | 2
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Oxoruanue Tabn. 3.

a b m
§ Moaynv 1 aprymenTsl 31C CONpOTUBNEHNA BKTUBHBIX It PEAKTUBHbIX dneMeHTos, Om % 3
g b;' ol I B I R\ Xy | KXo | R | Xy | Xea Ry | Xpy | Xos EE
g rpag | B |rpan| B |ipaa 3
33 1200 | 45 | 300 135 | 100 | 45 | 11 [ 165 | 18 | 18 | 11 | 16.5 [165[24.75] 27 | 7
34 1200 180 | 300 90 |100| 90 | 10 | 156 | 19 | 19 | 10 | 15 | 45 [225[286| 4
351200 | 135 | 300 | 45 | 100 | 435 | 11 | 165 | 20 [ 20 | 11 | 165 [165]24.75] 30 | 5
36 [200] 90 |300] 0 100|180 | 12 | 18 | 19 [ 19 | 12 | 18 [ 18 | 27 [285] &
37 {200] 45 | 100] © |100| 45 | 13 [ 195 18 | 18 | 13 | 195 [195]|2925] 27 [ 7
38 1200] 0 [100| 45 |100| 180 | 14 | 21 | 17 [ 47 | 14 | 21 | 21 [315/255[ 8
39 | 200 90 | 100 45 | 100|135 | 15 [225 | 16 | 16 | 15 | 225 [225(3375] 24 | 9
40 | 200 | 135 [ 100 | 135 100 90 | 16 | 24 | 15 | 16 | 16 | 24 | 24 | 36 |225[10
21 | 250 ] 180 | 100 | 180 | 100 | 45 | 17 | 255 | 14 | 14 | 17 | 255 [255(38.26] 21 {11
22 [250| 45 | 250 | 180 |100| © | 18 | 27 | 13 | 13 | 18 | 27 | 27 | 405 195 | 12
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25100 90 [ 250| 45 | 150 | 90 | 17 (255 | 17 | 17 | 17 | 255 |255]38.25] 255 | 15
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27 {100 0 |250] 90 150 | 0 | 15 [225] 15 | 15 | 15 | 225 [225(33.75{ 225 | 8
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Pewenne

Mepeson rpanycos B paanaksl NPOBOAMTCS RO YPEBHEHMIO
9=2mp°/180.

Ypaenenus no 3akoHam Kupxzocba

3apgaHHast uenb MMEET ABa yara W 483 KOHTYPa, NOITOMY COCTaB-
RAETCH OQHO ypasHekue no 1 3akoHy Kupxroda u asa Ne BTopomy:

DIt =0 EimEr =1 Zom 1 21

Eue Ev=liZs=Ti25,

rAe Zi — KOMMEKCHOE CONPOTUBIEHWE NEPBOA BeTBM:

Zi= R+ (X, - Xe)=Ze; ¢,=arcfg~)1§“:
4

X, =X, Xy Z,=[RF+ X2

Zz ~ KOMNNEKCHOE CONpOTUBIEHne BTOPDFI BETBU:
Zy=R+ J(Xy~Xe) =26 X, =X, — X,

CI'
Z, =R+ X2 @, =arctg%;
2

Z3 - KOMAneKkcHoe CONPOTURNEHNE TPETLER BETBY,
Zs=Ro+ j(X - X)) =26 X, = X, ~ X,

c3i
=JR + X2 .o, =arctg£.
R3

Pacyem moxoe semseti

Ans pacdeta TOkoB BETBEH UENAGCOOOPASHO BOCTIONLAOBATLCH Me-
TOAOM KOKTYPHbIX TOKOB. PacueTHble ypasHeHus:
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InZu+InZe=En; InZa+InZn =En,
rae I, . 1,, — KOHTypHbIE TOKM;
E,,, E,, —xontypHuie 3[C;

By = B=Ey = By 4 JE e~ (E,

=Ejwt jElI.ptaK = Euewm VB = ! + Elzl‘/;eux B

* jEZ,pMK) =

Jax

Eiees
o By >0 @y = arctg M,
Lhax
Ey peax.
npu E,, . <0 @, =arctg—+E+ 27
1,ax
Ey=E-Ey=E,, +jEz,pm _(El,ax +jE3.p«ak) =
= Epp e + FEy2 pea = €7 By = ’\IEZZ,HK + E212,pew< '
E.
npu £y, >0 @, =arctg 2%
22,a%

E,
P Eyp e <0 @,y = arctg ~222% 4 07,
22,05

Z,, - coBCTBEHHOE CONPOTUBNEHUE NEPBOTO KOHTYpa:
Zy=Zy+ Zy =R+ X, 4 Ry + Ky = Ry + Xy = 2™
Ry=R+R,. Xy =X, + X, Z, =|Ro+ X},
Z‘ZZ - coBicTBEHHOR CONpOTUBNEHVE BTOPOro KOHTypa:
Ty = 2yt Zy= Ry + jXy + Ry + X, = Ry + Ky = Zye?™

Ry=R,+Ry, Xp, = X, + X;, Zu=VR222+XzZ’
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MpaBUNLHOCTL PaCYETOB NPOBEPRETCA NyTEM COCTaBNEHMA Ga-
NAHCa akTMBHBIX MOLWHOCTEit.

AKTVBHAR MOLLHOCTS Beex 3AC
Py = Rel B[ [+ Re{Es [, 1+ Rel s 1] = B, cos(p,, ~ @, ) +
+E L cos(e, —p, )+ EJ cos(p, -9, ).

AKTUBHES MOWHOCTb, Belaensemas B peanctopax:

Py=I'R +I}R, +I’R,.

MocmpoeHue monozpaguyeckoil Quazpammil HaNPAXeRU
u eexmopHoll duazpamml MoKos

1. BekTopHyio anarpammy Tokos CTPOUM TaK e, Kak B 3agave 1
(pwc. 3. 2).

2. Mpn nocTpoeHun Tonorpacpmueckoi ANarpammbl YCNoBHO 3a-
3EMIISIOT TOMKY 8.
3. MoTenuman Toukw h onpegensTca ypasHeHeM
Fi=E,, +JE, 0 =Ee™.

2k 2,peax

4. Noterynan Touxu f F, =Fp—L,R,. Ina vaxoxgeHus notex-
usana ToukN f Ha Tonorpapuieckoit AMarpaMme NMPOBOAUTCS BeKTOp

1,R, napannentho Toky , B Hanpasneruw TIPOTUBONOMOXHOM TOKY
(puc. 3. 2).
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Puc. 3.2. BexvopHan puarpaMmMa TOkos W Tonorpaduyeckan auarpamma HANPSKEHUA

5. Notenunan Toukn e Fe = Fp+ jI, X, . Ans onpepenenus no-
TeHUMana TOMKA € Ha Tonorpau4ecKkoi Auarpamme APOBOAUTCA U3
koHLa sektopa I,R, sektop I, X, . nepneHAMKynsipHoli TOKY 1,, na-
NnpaBfieHHbI B CTOPOHY Onepexenns (CM. puc. 3.2).

6. Motenunan touku a Fo = Fe— jI, X, . MoTenuuan ToukM a na

Tonorpacu4eckoit AVarpamme onpeaenneTca koHuom sekvopa X ;.

KOTOPbIA MPOBOANTCA M3 TOUKY € NEPNIEHANKYMAPHO TOKY 1, B CTOPOHY
otcraBaHus (cm. puc. 3.2).

7. MoveHuvans: Touek d, ¢, b, n, m, k ONPeAEnsioTCA @HANOMNHHO.
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1. Mo Base panHbix (Tabn. 2.1) ANs CBOEro BapuaHTa onpeaenuTb
napamMeTpsl ANeKTPUYEcKoi ueni (puc. 2.1), nuTaloweica oT Tpexdas-
HOI CETU CUHYCONARMBHOTO TOKA.

i
4 =iy 4

Puc. 2.1. Snextpudeckan yens

2. PaccuwTath GasHble N TMHENHBIE HANPSKEHUA W UX APTYMEHTbI.
3. Paccumnrarh CONpoTUBNEHUs taa.

4. PaccuutaTh NuHeHble ((haaHbe) TOKM U NOCTPOUTE BEKTOPHYIC
[AMarpamMMy TOKOB U HanpsKeHui.

5. PaccuuTaTs aKTMBHBIE MOLIHOCTM (bas U B LEMOM BCeit Tpex-
chasHon uenu.

6. ViccnepoeaTh BNUAHME NapameTpa, MHASKC KOTOPOrO YKasaH 8
cronBue 17 Tabn. 2.1, Ha TOkM BETBEA ¥ NOTPEGNAEMbie MOLHOCTH.

MocTpouts rpacnku [ = f(napamemp) n S,Q, P = f(napamemp) .
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Pyc. 2.2. BEKTOPHaR AMADAMMA TOKOB 1 HaNpRXEHWit

Pacyem akmugHbix MowHocmell ¢as u ecel
rmpexcbasnoll uenu

AKTUBHAA MOLUHOCTb B (ha3ax OnpeaensiTes ypaBHeHnsMu:
P, =U J cosp,, By =Uylycosy; e =Ucl,cosg.
CyMMapHasi MOIIHOGTb TPex(a3Hoh ceTn
Pcym=P,+ P + ..

[in® NpOBEPKA NPasUMbHOCTH PacyeTos LenecoobpalHo paccuu-
TaTb CyMMAPHYIO MOLHOGTB, BLIAGNAEMYIO B PE3UCTOPax (as:

Py=DR + IR+ 2R
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1. Mo 6ase AaHHLIX (Tabn. 3.1) ANA CBOErC BapWaHTa ONpeAenTL
rapaMeTpbl aNeXTpUYECkoil Lenu (puc. 3.1), nuTaloweiica ot Tpexdas-
HO# CETU CHHYCOMAANBHOTO TOKa.

PN

Pwc. 3.1. SnekTpryeckan Lens

2. Paccuutatn hasHbie AC 1 nuHelHsIe HanpaKeHUs U ux apry-
MEHTOB.

3. PaccuutaTh conpoTusneHus gas.

4. PaccunTath nposoaumocty das.

5. PaccuuTaTh HanpsKeHUs CMEUJeHNA.

6. PaccunTaTh hasHbie HaNPAKEHWA Ha HarpyaKke W uX apryMeHTsl.

7. Paccuurarh fiuHednbie ((hasHbie) TOKM M NOCTPOUTL BEKTOPHY!O
[AuarpaMMy TOKOB M HaNPRXEeHWH.

8. PaccuntaTb akTvsHbE MOLHOCTM UCTONKMKOB haa u B uerom
scei TpexdazHolh Lenu. CoctaenTs BanaHc mowHocTed. OnpepenuTs
noKasaHuA BaTTMETPOB.

8. UccnegoeaTs BNuAHME NapaMeTpa, WHGEKC KOTOPOro ykasaH B
ctonBue 17 Tabn. 3.1, Ha TOKU BETBEl U AKTUBHLIE MOWHOCTY. [lo-

cTpouts rpaguku | = f(napamemp) w P = f(napamemp) .
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2. 3aMeHuTL TPeYronbHuK, COCTORWMI U3 peauctopos R;, R,, R,

IKBMBANEHTHOW 3BE3J0M.
3. MeToaoM 2kBUBaINIEHTHBIX NPeOpasoBaHii PACCHNTATL BXOA-

Hoe conpoTuaneHne Lenwu.

4. PaccuutaTs TOkM BeTBeil.
5. OnpenenuTh NokasaHUA BONLTMETPA U BATTMETPA.
6. WUccnepoBath snusHue BenuYuHbl PE3NCTOPa, YKA3aHHOro B
cronBue 9 Tabn. 1.1, Ha napamMeTpPbl AKBUBANEHTHOW 3BE3ALI U TOKK

seTmeii. Moctpouts rpaduxu R, R, = f(R) w I= f(R), npo-
aHanN3KpoBaTk VX, CAGNETH BbIBOAS!.

Pewenue

CornacHo 3anaHiA pacqeT aNEKTPUMECKOR Le-
nM HEeOBXOAWMO BECTM METOAOM IKBUBAMNEHTHbIX
npeoGpa3ceaHuil, B PeayNbTATE KOTOPLIX 3adaHHas
Uenb NPUBOAWTCA K By, MPeACTaBleHHOMY Ha
puc. 1.2. Tpexge uem Hauath npeoSpasosaHus
HeobBxonumo npeoBpasceath TpeyronbHuk ABC u3

peauctopos R,, R,, R, B aKBMBANEHTHYIO 3830y

s peauctopos R, R, R, (puc.1.3).
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Puc. 1.3
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BxoaHoe conpoTuBnesue sceil uenn FD

Ry =Rpp =R+ Ryp.
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Pacyem mokoe semeeil
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