QJEKTPUUYECKHUE HEIIU TPUTAPMOHHNYECKHUX TOKAX U

HAIIPSIO)KEHUSAX
| ITo 23K:
ﬁui(tz il up +u, +u. =e(t)
_:'_NY\_
R L , di 1 | .
e(ﬁ<l> C::luc(t) IR | Ldt | C_let — e(t)

JIuneniHOoe HMHTErpO-aAU(M(EPCHINATIBHOE YPAaBHEHUE DIICKTPUYECCKOM
[EeNY CIHPABEIIMBO IS JIIOOOM (POPMBI CUTHAIOB. I TapMOHHUYECKOIO
CHUTHaJIa TPUMEHSIOT YIPOINEHHBIM METO]T pacu€Ta, HE TPEOYIOIIMNN pele-
HUSI UHTETPO-auddepeHuunanbHoro ypaBHeHus. OH HAa3bIBACTCS CUMBOJIH-
YECKMK METOJI pacué€Ta Lernerd rapMOHUYECKOro TOKaA.
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I'apMOHMYECKUHA CUTHAJI

i(t)=1 sin(ot+y,)ut)=U sin(ot+¥,)
B 1ienyu rapMOHMYECKOrO TOKA BO BCEX BETBAX YIUIOBAs 4acTOTAa (O W3-
BectHa. HenssectHsl u nomexar onpenenenuto [ ¥ ulU ¥, .

Kax1pli1 TOK M HaIpsKEHUE MOYKHO OXapaKTepPU30BaTh aMILUIUTYIOM U
(ba30il ¥ BCE PACUYEThI BECTH TOJBKO JUISI aMIUIUTYJ U (pa3 TapMOHUYECKOU
(O YHKIMH.

AMIuiMTyaa 1 (paza — 3TO CUMBOJIBI, XapaKTEPU3YIOIHE IrapMOHUYE-
CKy10 (QyHKIu0. IloacTaBuB UX B 00IIe€ BhIPAKECHUE C U3BECTHOM 4YaCTO-
TOW, BCETJa MOKHO HAWTH MTHOBEHHOE 3HAYCHUE (DYHKIHH.

Ipumep. Paccumransr: I = 2A4,'¥Y = 45" UssectHa w = 10° l
%

Haxomnwm: i(t) = 2sin(10°t + 45" ).
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Oneparop moBopoTa

- '’ =cos®+ jsind
Q) .
N + ‘e’ﬂzx/cosz@—l—sinz@ —1
. ? =0 e =cos0+ jsin0=1
-/ ] +/ @_z ej900 —
2
1 =1 " =1
T o
P=—= e/ =—j
5 J
. nd
arge’® = arctg el R
cos D
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CHMBOJIHYECKOE NPEICTABICHHE TAPMOHHYECKON (PyHKIHH.
i(t)=1_sin( ot +y, )-rapmorndeckas QyHKIHSI BPEMCHH;
[ - ammutyna; @ - yriosas 4actota; |/, - HadanbHas hasa;
D(t)= wt + y, - rekymas daza.
Bpamaromurcs BEKTOp oneparopa noBOpoTa;:
e’*" = cos®@(t)+ jsin®d(t)
BBeneM KOMILIEKCHYIO (DYHKIUIO BPEMEHH:
i(t)=1 ¢e""" =1 cos®(t)+ jI sind(t).
i(t)=1 %" =1 e"e™
Bnecy: I, =1 e’V - KOMIUIEKCHas aMIUIATYAd TapMOHHYECKOI]

(YHKIIMM, HE 3aBUCUT OT BPEMEHU M SBJISACTCS «CHUMBOJIOM)» TapMOHHYE-
CKOM (DYHKIIWH;

VI
‘Im e

— ] - MOIynb KOMIUIEKCHOH aMIUIUTYIbI, aMIUTHTYAA Tap-
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MOHHUYECKOMN (DYHKIIUH;
¥, - Qa3za KOMILUIEKCHOM aMIIIUTY/bI, paBHa HA4aabHOW (paze rapmo-

HUYECKON (DYHKIIUH;

e’?
+J

[ siny,

¢
- OTepaTop MOBOPOTA.

B moment =0

[ e/l [ e =1 cosy,+ jI siny,.
ot | =] Vi B MomeHT ¢=¢; moiyunm [ e’V
3z " N ; 1. 'apMmonnyeckast QyHKIUS IPEACTAB-
I cosy, JISIETCST BEKTOPOM, BPAIAIOIIMMCS C YaCTO-

Toit @, nnuHa BekTopa / , HaganeHas dasa

Vi texymas dasa O(t) = wt +y,.

2. Ilpoekumss BeKTOpa Ha OCh +j HA€T TapMOHHUYECKYH) CHHYCHYIO

(b YHKIIHIO.

3. BekTopbl TapMOHMYECKON (DYHKIMH OJHOM YacTOThI BPAIAIOTCS C

5
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OJWHAKOBBIMHU YTJIOBBIMH CKOPOCTSIMA M HMX IIOJOXKEHHE OTHOCHUTEIBHO
IpyTr Apyra HEM3MEHHO U COOTBETCTBYET MOMEHTY t=0. IloaTomMy pacuér
KOMIUIEKCHBIX AMIUIATYJT TOKAa W HANPSKECHUS ITOJHOCTBIO OIPEICIACT
PEKHUM LIEIH B JIIOOOH MOMEHT BPEMEHHU.

dopMBI 3alTUCU KOMILICKCHOU aMIIUTy a6l (KA).

A = A e’* —nokaszatenbHas popma;

—m

A = A cosY + jA sin'Y — tpuronomerpruyeckas (popma;

—m
A = a-+ jb— anreOpanueckas popma;
IIepexona oT aireoOpanyeckor GOpMBI K MOKa3aTeIbHON

A =a+ jb, A :‘a+jb‘:\/a2 —I—bz,*IJ:arctgéi(g).
a 7

—m

4, =TT
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[Ipumep.

A =1+j1 ¥=45
A4 =—1—jl

—m

Am| =1+1 =12

¥ = arctg(_—i )=45°4+180° = 225°

OcHOBHBIE (POPMYIIBI

(a+ jb)(a— jb)=a’+b’

1 a— jb _a—jb
a+jb (a+jb)(a—jb) a’>+b’
[Ipumep

i(t)=20sin(wt —45° ). Haiiti KOMIJIEKCHYIO aMILIUTY Y.
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;(t) — 2Oej(a)t_450) — 2O€_j450 ]a)t ] T j45°
BasxHoe TpeOoBaHUE

Jlns mpaBuiibHOrO yuéta (pa3 BCe MCXOJHBIE TAPMOHUYECKHUE (DYHKIIMH
CIEIy€eT IpeoOpa3oBbIBATh K OJJTHOMY BH/Y, @ UIMEHHO K CUHYCY:

cos(awt +¥ )= sin(awt +¥ +90")
CuMBOJIMYECKMIT MeTO/I pacuéra

DOTO pacyeéT Hened rapMOHUYECKOro TOKa C HCIIOJIb30BAaHHMEM KOM-
MJICKCHBIX aMIUIMTYI U KOMIUIEKCHBIX COIIPOTHUBIICHUMA.

TOK M HANIPSI’KEHUE HA pe3UcTOope

i), i(t)=1_sin(wt+Y,). Haiirn u(t).

@ 2 BO3bMEM KOMIUIEKCHYIO (YHKIHMIO BpEMEHU [UJI TOKa

R LT(J l(t) ] eVl o Jwt.
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Jinst manpsokennst U, (1) = RI _e’'e’” =U Ve,
[Tonayuum: UmRejl//U =R e’V!

Jls kommexcnsix ammmryy: U, = R 1 .
Jlna mopyneit (ammmuryn): U . = R1 . [lns das: y, = /.

Hanpsaosicenue na pezucmope coenaoaem no ¢haze c mokom.
AC-R.TSC §

20.00m —

+@ N 10.00m -] _|_ ] U
0.00— [
—L ] =
10.00m -
+ ]
20.00m . . . .
0.00 2.50m 5.00m 7.50m 10.00m
Time (s)
9
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Alekhin
File Attachment
AC-R.TSC


Tok u HAIIPIA’ KCHUEC B HTHAYKTHBHOCTHA

LUN u,(t)= L4
ZA0a “
u(t) Mycts i (1) = I e
_ o J¥r jor
UL(t):Ldl(t):Ld(]me e’ )

dt dt L ]Q)L[ ej‘PI jot l_]meja)l‘

Jlns kommnekcuslx ammmaryn: U = jolLl = 2,1 .

Z, = JoL = jX, - KOMIIZIEKCHOE CONPOTUBIICHNE UHIYKTHBHOCTH;
U =wLl -aviintyna;
. P o0 ¥, j(¥;+90° )

jeltt =" e =e ='W, =¥, +90°.
Mrrosennoe 3nauenne: U, (1 ) =wlL [ sin(wt+Y, +90° ).

B.A. Anexun. DnektporexHuka. Koncnekr nekuuii. 2012 10



AC-L.TSC

3.00
=
(AT g 1.50]
e | f_%‘ -

%D Jl @?‘m g 0.00-] [—]I’I/ZL +]

il o nglla
-1.50 l m
~3.00 ' | ' | ' | ' | +]

0.00 2.50m 5.00m 7.50m 10.00m

Time (s)

Hanpsoicenue na unoyxkmuenocmu onepesicaem mok na 90°.

11
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Alekhin
File Attachment
AC-L.TSC


Tok n HAINIPHA>KCHUEC B CMKOCTH

i(1) o dug
T i.(t)=C 7

| Mycws u (1)=U .sin(wt+ ¥, ).
u(t Zjic (t) — UmCeijU eja)t;

. d . o o
i(t)= CElUmCeJ\PUe”‘”] = joCU .e’'Ve/™ =1 e'"e'.
1 1
QmC: . lm:_.]—lm :chm
joC wC
1
L. =—] P — — JX - KOMILIEKCHOE COIPOTUBIICHHE EMKOCTH
0

12
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|
Mast amumaryn: U, - =—1 . Jlns pas: ¥, =¥, —90°.

"™ wc
AC-C. TSC
2.00— . L
? | Ay
W’E“ 1.00-]
e _ -90°
Qé ET G;fjvr.ﬂgﬂ_ﬂﬂ ‘l‘]
_l_ ; ]
N 1.00-] ch
-2.00 ' ! ' l ' | ' |
0.00 2 50m 5.00m 7.50m 10.00m

Time (s)

Hanpﬂafceuue HA éemMKocmu omcmaem no 4)6136 om moka na 90°.
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Alekhin
File Attachment
AC-С.TSC


KoMmmuiekcHoe conporuniienue nenu (KC)

i(t) Ur(Y) Ur(l
_—E%I—NL“— u, +u, +u. =e(t)=u(t)
e ¢ )| u® L ; t
(D) cEluew e LZ L ide =)
% —O0

QmR _|_QmL _|_QmC — Q

m

B cuMBondeckoi popme: 1

RI, + joLl, —j—I, =12
cC

KomIliekcCHOe COMPOTUBICHHE 1ICTIH:

. 1 . . .
Z=R+ jol—j—— =R+ jX, = jXc =R+ jX;
)

R - akTuBHOE CONPOTHUBICHHE;

14
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X, = wL - peakTUBHOE CONPOTHUBJIEHNE NHAYKTUBHOCTH ( > 0)

1 .
X =— - PCaKTUBHOE CONPOTUBJIEHNE EMKOCTHU ( > 0)
wcC
X A \y
(03 X=X -X.= L——(>/<O)
Xc=1/wC - P€aKTUBHOE COMPOTHUBIICHUE LIETIA
>

15
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7 = Ze’? — KOMILIEKCHOE CONPOTUBJICHUE LIETIHU,

7 — \/ R’ + X’ - nonnoe conpotusienne nenu (Mmoayias KC);

X
Q= arcth - ApT'YMEHT KOMILJIEKCHOT'O COIIPOTUBJICHUS,

L =Zcosp+ jLsing

CuMBoOJIHMYECcKasl cxemMa 3aMCIIICHUA IICIIN

lm:—_m

| ?
o

o
N
NI

L

%

9!

[

I
N

IN

B.A. Anexun. DnektporexHuka. Koncnekr neknuii. 2012
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1 TpeyroabHUK CONMPOTUBIICHUMN
Z . X
o| TJX Z:\/RerXze””, (p:arcth,
+ o o
R ! (—90° < <90°)
R=4 Owm XL:5 Owm
[Ipumep. HaniTu mosiHOE CONPOTUBIIEHUE. o
XC:2 Owm

LZ=R+j(X,—X.)=4+j(5-2)=4+ ;3

b

X |
‘Z‘ =J16+9 =35, p= arcth: arctg% =37"Z = 577

17
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BekTopHasi fMmarpaMma TOKa U HANPAKEHUS
B HEpPa3BEeTBJIEHHOU LeNH
BekTOpHOM JaMarpaMMoOM Ha3bIBA€TCA COBOKYIHOCTb BEKTOPOB
HAIIPSKEHUSA M TOKOB, IIOCTPOCHHBIX M3 HaYaJla KOMIUIEKCHOU MJIOCKOCTH C
COOJIFOJICHUEM B3aMMHOM OPHUEHTALIMH.
Bamana e(t)=FE sin(wt+Y,).

IlepexoauM K KOMIIJIEKCHOU aMILIUTY/IE

E —=FE ",
Z=R+jX=R+j(X, —X,)
X, =wL X, :i.

acC

g:R+jX:Zef¢,Z:\/R2+X2,¢:arcrg%

18
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JYE
| — Em _ Eme _ Um ej(‘PE—W — ] eﬂ’] .
- Z Ze'? 7 "
Y =Y, —o¢,
_ _ JY
U .=1R=1I Re'".
- 0 1 1 v _op)
Q = ]Xle — (()L]m e](‘P1+90 )’ ch _ _]_lm :—Ime J(¥ =90 ).
acC acC
AL
UML Em
Unt™ UnAd 900" Une
T V1
-90° +1
UmC
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Pe3oHaHCOM HaNpsiKeHHH (ITOCJIEIOBATEIbHBIM PE30HAHCOM) Ha3bl-
BACTCS PEKHUM PaOOThI MACCUBHOM LICIH, ITPH KOTOPOM TOK Ha BXOJE LIEIH
o (aze COBNAAACT C HAIPSKECHUEM M CONPOTUBICHUE CTAHOBUTCS YMCTO
AKTHBHBIM.

Z:R+jX:R+j(XL_Xc)-
Ecmm X, =X, -X.=0, 10 @=0

X, =wL— L 0. Pe3onanchas yacrora @, = L
@ C VLC
0 AC-Resonans. TSC g
—-A T E ::i —-jk
- 3 s T - AYX u OUX mnocnenoBa-
_ g o X TEJIBHOTO KOHTYpA.

3k Ek Tk 8k Bk 10k

Freguency (Hz) 2 0
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Alekhin
File Attachment
AC-Resonans.TSC


AC-Resonans-ULC.TSC §

5.00+

= UL
) N
L1 10m 2 50 J=7300
N AT

IET @jvr.wg 0.00

-2.50—

'5. ﬂﬂ T | T | T | T I
5.00m 5.05m 5.10m 5.15m 5.20m
Time (s}

HanpsikeHuss Ha KOHType pU pE30HAHCE
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Alekhin
File Attachment
AC-Resonans-ULC.TSC


Pacuér HanpsizkeHMs1 1 TOKOB NPU napa/uieJbHOM coeanHenuu R,L,C.
KoMIuiekcHast IPOBOAUMOCTD LElHU

I, u(t)=U sin(awt+Y, )
: I I U,=U,e"" |
AmR _mL¢ ¢ U U U
U ~_m ~_m ~ m
—ml ‘wl —T lmR: I lmL — ? lmC —
RLI JoLy i1C R ‘ol —ji
] ”
HO 13K lm :lmR —|_ lmL +£mC
, U, U, U, U,
—m ng R r']wL [ _]La
oC
1 1 | | |
1oy =t )= b
7 TR Iy Iy e

22
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Y - KOMIUIEKCHAsS MPOBOJIUMOCTbD 1ICTIH;

g - aKTUBHAS MPOBOAUMOCTS Lienu (> 0);

1
b= —L-a)C - peaKTHUBHAs IPOBOAUMOCTE ( <> 0, = 0);
@
1
b=b,-b., b = _L - peaKTHBHAsI IPOBOAMMOCTb HHIYKTUBHOCTH ( > 0);
0
b. = wC - peakTUBHas MPOBOJUMOCTb EMKOCTU;
Y = ye”
y =+/g’+b’ -moaHas mpoBOIUMOCTH
b "
@ = arctg— - apryMeHT KOMILJIEKCHON MPOBOJIUMOCTHU
g

[Ipu mapasiesIbHOM COETUHEHUH CYMMHPYIOTCS KOMIUIEKCHBIE POBO-
mumoctu BetBeit: ¥, =Y + 7Y, + Y.

23
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Pe30HaHCOM TOKOB (MapaJujieJibHbIM PE30HAHCOM) HA3bIBAIOT PEKUM
pa0OTHI HmapaaeabHON LENH, B KOTOPOM PEAKTHUBHBIC MPOBOAUMOCTH BET-

Beit KommeHcupyoT apyr apyra (b =b, —b,. = 0), Bxoanas mpoBoxu-

1

:XP:gP:_HBXOI['
P

MOCTDb LOCIIN CTAHOBUTCA HHUCTO aKTUBHOU Y

—6X

HOM TOK COBIAJaeT Ho (aze ¢ HAMPSKECHUEM.
I

B nenu 0e3 norepp mpH mapaieabHOM pE30-

z—>
lm% an‘ Hauce (X, = X )

o) ThL
joL -j1/wC 7 jXL(—jXC) _ jXL(_jXC) —
& " jXL _jXC 0

O
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AC-Res-Parall. TSC

10.00k—
';
7.50k—]
WF1 ]
5.00k—
+ + + 1
(a7 (A7 (A] ]
o T@D AN AMZ AN3 ]
- . - 2.50k—
(=] = ol ]
— o = _1 1
zl] 2t 57 :
lr i ]
0. 00 3 I I 1 | 1 I 1 | 1 I I |
1k 3k 4k Gk Tk 9k 10k
= Frequency (Hz)
200.00—
30.00m = 1 UFI1=IIRI
100.00— / IGI~IC UFI~UC
15.00m | — ]
4 i
E H
@ 0.00 !
0.00 = 7 _
o {1 IGI~IL UF1~UL
-100.00—
-15.00m—
-30.00m T T T T T T ] '200 00 T I T T T T T T T T T I
5.00m 5.05m 5.10m 5.15m 5.20m 1k 3k 4k 6k Tk 9k 10k
Freguency (Hz)

Time (s)
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Alekhin
File Attachment
AC-Res-Parall.TSC


X
[ycte: £ = R+ jX,p, = arctg—.

R
Y:i: L R-jX _ R-jX
~ Z R+jX (R+jXR-jX) R +X°
R X —Jj
p— - ] p— - b: e Y
R+ X°* ]R2+X2 &-J0=)
= R b= A @, = arct é—arct £—
& R+ X* R2+X2’¢Y gg SR
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OCHOBHbIE 32aKOHBI 1IeNed B CHMBOJIMYECKON (hopme
O0001eHHbIN 3aKk0H OMa:

_Im Eml Em2 . 1
L N N U, =41, Tk,
UU _/
I — (—]m 1 Emk
o Z
— L =L+ 1L—1,= 0

B.A. Anexun. DnektporexHuka. Koncnekr neknuii. 2012
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Bropoii 3akon Kupxroda:

lmlzl _lm2Z2 _lm3Z3 —I_lm4Z4 — El _Ez

BoiBoa: I10CKOIBKY OCHOBHBIE 3aKOHBI B CUMBOJMYECKOW (POPME BBHI-
MOJIHAIOTCS BCE IIPeoOpa3oBaHusl U METOJIa pacyeTa FrapMOHUYECKOI0 TOKa
B CHMBOJIMYECKOM (pOpME aHAJIOTUYHBI METOJaM pacu€Ta Lenel MOCTOsH-
HOT'O TOKA MPHU YCIOBUU 3aMEHBI;

FE—E J—J U—-U, R—Z=R+jX,G—>Y=g+jb

28
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Iopsaok pacyéra uenu CHMBOJIUYCCKUM METOA0M

i) L C e(t)=E  sin(wt-+ LIJEI)
e (1) et ) (t) — Em2 COS(Q)t + LI’Ez )
R L G| 1. IlpuBoaum pyHKIHU cOosX K SinX:

cos(ot+Y, )=sin(ot +¥ +90° ).

2. OnpenennsieM KOMIUICKCHBIE aMIUIATY bl HAPSKCHUM:

_ JYE
Eml T Emle

_ J(¥E2+900)
EmZ T Em2e

3. Haxoaum KOMIIJIEKCHBIE CONPOTHUBIICHUS

. | . 1
ZIZRI—I_](a)lﬂ_ )f22:R2 _I_](a)Lz_ )
wC, wC,

B.A. Anexun. DnektporexHuka. Koncnekr neknuii. 2012
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L 7 4. IlepexoauM K CUMBOJIMYECKON CXEME 3aMEIICHUSA
- 5. Haxoaum KOMIJIEKCHYIO aMIUIUTY QY TOKA.

=y | =2

6. HaxouM MIrHOBEHHOE 3HAUYEHUE TOKA.
i(t)=1 sinf(ot+Y,).
Tomorpagpuyeckue Tuarpammal.

TonmorpaguyeckumMu aUarpaMMaMM Ha3bIBAlOT H300paKCHUE HAa
KOMIUICKCHOU IJIOCKOCTH KOMIUIEKCHBIX TMOTEHIIMAJIOB Pa3JIMYHbIX TOYEK
AJIEKTPUYECKON lenu. HyneBon moreHIaa COOTBETCTBYET Hadaly KOOpP-
JIUHAT.

Tonorpaduueckas auarpaMma MHO3BOJISIET ONPEICIATh KOMILICKCHBIC
AMIUTATYIbl HANPSOKEHUA MEXIY PA3IAYHBIMA TOYKAMHU. ECIU BEKTOPBI
HampaBJICHbI B CTOPOHY YCJIOBHO 00JIE€ BBICOKOTO MTOTEHIIMANIA, TO OHU OY-
YT MPABUIIBLHO OPUEHTUPOBAHBI OTHOCUTEIBHO BEKTOPA TOKA.

ml

sh

Yz
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XC:2 Owm o
|| c [TocTpouTh TONMOTrpaUUECKyIO AUArpaMMy U HAaUTH
! R=20m L
2=2 Um e
E, C‘) Pacder moTeHInaI0B:
° — ] R=2B8;
X;=5 Owm Qma =t ’
llm:]A (Dmb_gpma_rjs.lmzz—l_jSB;
., r
= K=z O ch :_mb _lem :4_|_]5B:
14 : .
1 .ﬁ. de:_mc_jzlm:4+]3B:Em
5 iomb iomc._.
P E =16+9=5B
Ey,
]3 T - Omd
_- ¢ma .
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3Hepreanec1cne COOTHOIICHUSA B ICIIAX MCPEMECHHOI'O TOKA.
MrHoBeHHasl U cpeaHsisa MOIIMHOCTb.

i(t) MruoBeHHast MOIITHOCTB 3TO CKOPOCTh
— > M3MEHEHUS DHEPI U

Z— IlaccuBHBIN

1o 2-x p(t)=u(t)i(t) =

ITOJTFOCHUK
F—

dw(t)

dq
=u(t)—
u()dt

u(t)=U sinwt,(¥,=0)=U =U ¢ =U_

—m

BxoaHO€ conmpoTUBICHUE ABYXITOJIOCHUKA!

| X
Z:R—I—jX:Ze””,Z:\/Rz—l—Xz,(p:arcth.
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U . u .
Haxomum tox: [ = —"~=1 e 19 = M o7 P
Ze’? 7/
MraoBenHoe 3Hauenue Toka: i(t ) =1 sin(wt —@).
MraoBeHHasI MOITHOCTD:;

p(t)=u(t) i(t)=U_ sinwt-1 sin(wt— @)=

= %Um]m [cosgp —cos(2wt — (0)]-

Korga MraoBeHHass MOIIHOCTh MOJOKUTEIbHA, OHA IIOTPEOJIseTCS B
nenu. OTpunareibHas MTHOBEHHASI MOIIHOCTh OTJACTCS U3 LENHU B UCTOY-
HUKHU.

CpenHee 3HaU€HUE MTHOBEHHOM MOIIIHOCTH 3a MEPHOJ] HA3bIBACTCS aAK-
THUBHOU MOIIHOCTBIO:

T
P :P:—fp(t)dt:U’”]mCOS(p,
P T 2
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X
gp—arcth (—5§¢<+ ) 0<cosp<l, P>0.
[laccuBHBIN IBYXIOMIOCHUK ITOTPEOIISICT SHEPTHIO.
JleCTBYION[HE 3HAYEHUS TOKOB ¥ HANIPS:KEHHSI.

u(t) B aKTUBHOM CONPOTHBIICHUH

I X 0
"o Vo Z=R,o=arctg— = arctg— = 0,cos p = 1.
R R R

Tok coBnagaet 1o (aze ¢ HalpsKEHUEM. I apMoHuYeCcKui
TOK BBIZIEISIET AKTUBHYIO MOII[HOCTb:

2
U [ I°R
P=P =—"F"—=—"— rmakkak U =1 -R.
P 2 m m
[TOCTOSAHHBIN TOK BBIZEISET B TOM XK€ COIPOTUBIEHUH MOIIHOCTE:
2
P=UlI=1IR.

Onpenenenune. /[efcTByroNee 3HAYCHUE MEPEMEHHOIO TOKa (HAMIps-
’K€HHS) paBHO MO BEJIMYHWHE TAKOMY MHOCTOSSHHOMY TOKY (HAIIpSI)KEHHIO),
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KOTOPBIN BBIZIETSIET B COMPOTUBIECHUU R TO )Ke& KOJIMYECTBO TEIUIA, YTO U
IIEPEMEHHBIN TOK.

2
[TpupasuuBaem mMomuoctu: [°R =

I’R
2
]m

[Tosyuum feicTByomee 3HaYeHne Toka [ = T

ﬁ\@

AHAJIOTMYHO JCHCTBYIOIINE 3HAYCHUS HAIPSKCHUN : U= T

HpI/IMeHHIOT KOMILJICKCHBIC z[eﬁCTBy}omHe 3Ha4YeHUs (0€3 HHACKCa «m»!! !).

\/_ \_/ﬂ = \_/_ KOMILJICKCHOE COIPOTUBJICHUE / —

|~.|IQ

IIpy mepexojic K MTHOBEHHBIM 3HAYEHHUSAM MOMAYJIb IEMCTBYIOIIETO TOKa

YMHOXKAIOT Ha \/ 2 :
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i(t)=I2sin(wt—@)=1 sin(wt—g).
AKTHBHAsl, peaAKTHUBHAS M I1OJIHAS MOIIHOCTh
AKTHUBHASI MOIITHOCTD:.

u.l. u. 1
COS P = \/_ \/_cosgo Ulcosp=1ZIcosp=1"Zcosp=1'R =

P =Ulcos ¢ [Br].

P =

:U\QN

2

[Monuas momuocTh: S =Ul = [°7 = U7 [BA].

P=S8cosp, cosp= R KO3 PHUITHEHT MOIITHOCTH.

PeakTuBHast MOIITHOCTh:
Q= Ssing=Ulsing=I1ZIsinp=1’X =1°(X, — X_ )[Bap].
O > 0, ecmu @ > 0 (MEAYyKTHBHAS HATPY3Ka).
0 <0, ecin @ < 0 (eMKOCTHast HATPy3Ka).
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PeakTrBHAs MOIITHOCTh HE MOTPEOISIETCS B LICMH, a XapaKTepu3yeT 00-
MEH MOIIIHOCTH MEXy HCTOYHUKAMM W HAKOIIUTEIbHBIMU 3JIEMEHTaMHU L U

C.

TpeerHBHI/IK MOIIIHOCTH

[Ton00€H TpeyTroJIbHUKY CONPOTUBIICHUH.

S P:SCOSgo,Q:SSingp,S:\/P2+Q2.
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Pacyér MOLIHOCTH B KOMILJIEKCHOU (hopme
MrHOBeHHEIE 3HaUeHHs: U( T ) = U sinwt,i(t) = ] Sin(a)t — gD).

U

JletictBytomiue 3Hauenus: U = Co _ Y A =
V2 27 \/_ \/_

_|_
B03bMEM KOMIIJIEKCHO-CONPSKEHHOE 3HAYEHHE TOKA! l = le™?
KOMHHGKCHa}I MOIIHOCTD:

S=UI =1ZI =I’Z=I*(R+ jX)=P+ jO.

PeakTuBHAsg MOITHOCTH () XapaKTEPU3YET HAKOIIJICHUE W BO3BPAIICHUE
SHEPIUH B LN, coaepxkaiien 3nemMeHTsl C, L.
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baganc momHocTH
B 1enm rapMOHquCKoro TOKA BBIIIOJHICTCS OalIaHC KOMILIECKCHBIX

n
3HAUYUT BBIIOJIHIKOTC:

0anaHC aKTUBHBIX MOIIIHOCTEN: Z

ucm Z nomp

OajlaHC PEaKTUBHBIX MOIIIHOCTEH: Z Oom = Z Qnomp

Pacuer peakTHBHOM MOIIHOCTH: Q =Y1(X, — X, ) - cymma 1o
k

BCCM BCTBAM.
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I _ 10
1 3a7aHo JeiicTByIOIIEE 3HaUeHue £ = ﬁB .

PaccuuTaTh TOKH M IIPOBEPUTH OATaHC
—— MOIIHOCTECH.

O o) 7 1) , _10(=j10) __—j10

T 10—10 e

10 ., 10 1 | |
—e " =—- 1—j)=5—j50m.
5 5 E( J) J
Z=jX,+Z,=j10+5—j50u=5+ j5=>52¢* Onm,

[=5- D e 4,

S @

U, =12, =1e’* 5J2¢7 =5J2¢7" B,
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(—]ab 1 —J 90° ,

12:

Rzﬁe ’_3:

Bananc mommoct: S = EF

(—]ab 1

—j10 2.

10
NP

BrT.

8" = 54 5 BA,

1

ZQnomp :[lzXL _IQZXC — 110_—10 — 5 Bap

~

S

uc

2
=P+ jO.

B.A. Anexun. DnekTpoTexHuka. KoHCIEKT JeKInil.
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CorjsiacoBanue MCTOYHMKOB JHEPTHH ¢ HATPY3KO#
B LlelM NePpEeMEHHOIr0 TOKA

i1 L Z,

—> — =2 d
a _z_
&

A | u 11 E.( % P
l —9 <> ZH
&
b &
b

Onpenenum, IpU KaKuX 3HAYCHUSAX Zy; B HEW BBIJICIACTCS HAHOObIIas
MOIIHOCTb.

P=IR Miyen Z,=R + jX., Z, =R, + jX,.

42

B.A. Anexun. DnektporexHuka. Koncnekr neknuii. 2012



L, L,

B E
T Z,+Z, RA+JX 4R +jX,
= =
JR 4R +(X,+X,)
P=]'R = E3R, .
" (R AR (X, +X,)

MoiHoCTh OyaeT 00JbIIe, €CIIM 3HaMEHATEIb MEHBIIIE.

IepBoe ycaoue: X + X =0; X =—-X .

L R )
— — _Z IlomyyaeM Lienb ¢ pe3UCTOPAMH.
L, (‘) ~+Tr. Bropoeyciosue: R, = R,
H
@
b
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YcioBue BbIACJICHUA HAN0O0JbIIIEH MOIIHOCTH
R, +jX, =R, — jX,
Z =7

—H
Komnnexkcnoe conpomuenenue Hazpy3Ku pagHo KOMNIAEKCHO-
CORPANHCEHHOMY 6HYMPEHHEMY CORPOMUGIEHUI0 UCIOYHUKA.
MeToambl corjiacoBaHus
[ToBbimeHne KO3(DHUIIMEHTAa MOLITHOCTH COSO.
[loakITr0uarOT JONOJIHUTEIBHBIA PEAKTUBHBIN DJIEMEHT X.
[IpoBOAMMOCTE HATPY3KHU:

, 1 R, X,
Y, =g, —Jb, = T iy gy
R+jX R+X* '"R*tx
1 . X .
[IpoBOAUMOCTE Y =—=+j—"—=+Jb,. Torpa:
]XK RH —I_ XH

Y =Y +Y =g — jb + jb = g = G - akTuBHas MPOBOAMNMOCTb.
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