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METOIUYECKUE YKA3AHIA 110 BBIITIOJIHEHUIO ITPAKTUYECKUX PABOT

KonrtponbHas pabota cCOCTOMT U3 YeThIpex 3aaad. Kakaas 3a1aua OTHOCUTCS K ONPEeICHHON
teMme. 3anauda Nel Pacuer neneil mocTOSIHHOTO TOKa OTHOCUTCS K TeMe 1.2 DiekTpudeckue Lenu
IIOCTOSTHHOTO TOKa.

3agayalNe2 Pacuer mapaMeTpoB MEPEMEHHOr0 ToKa, 1 3afa4a Ne3 PacueT Hepa3BETBICHHBIX
AIIEKTPUYECKUX LIENEN IEPEMEHHOI0 TOKa OTHOCATCA K TeMe 1.4. [lepeMeHHbIN 371eKTpUUECKUi
TOK. DIEKTpUYECKHE IIeH 0JHO(A3HOTO MEPEeMEHHOT0 TOKA.

[TpakTrueckoe 3ansTue Ne4 PacdeT Tpexda3HbIX ICKTPHUECCKUX LIETICH MePEMEHHOTO TOKa
COEIMHEHUE «3BE3Aa»

[Tpaktudeckoe 3ansitue NoS PacueT Tpex(a3zHBIX SJIEKTPUUECKUX LENeH MEPEMEHHOTO TOKa
COCIMHEHHUE « TPEYroNbHUK» 3anada Ne 4, 5 Pacder Tpexdas3HbIX AMEKTPHUECKUX LeTen

MNEPEMCHHOI'O TOKAa K TCMC 1.5. BHCKTpI/I‘leCKI/Ie Ja(S20041 TpeX(baSHOFO MNEPEMCHHOI'O TOKA

MeTtoauueckue yKa3aHus K pelieHuo 3a1a4u 1
PACYET IIEITEM [TOCTOSHHOI'O TOKA

Pemenue aroit 3anaun TpedyeT 3HaHUs 3akoHa OMa JuIst BCel LIeNU U €€ y4acTKOB, IIEPBOTO
3aKOHa KI/IpXFO(l)a U MCTOAWKH ONPCACICHUA SKBUBAJICHTHOI'O COITPOTHUBJICHUA LETIM CMCIIAHHOTO
COEIMHEHUS PE3UCTOPOB.

Teopernueckue CBEACHUS:
U
B3anmMocBsI3b MeXTy OCHOBHBIMH TIapaMeTpaMH LIETH YCTaHABIMBAIOTCS 110 3akoHy Oma: | = =

llocnedosamenvhvim coeounenuem NPUEMHUKOG FIEKTPOIHEPTUHU (puc.1) Ha3bIBAETCS COEAMHEHUE,
IIPU KOTOPOM KOHEI IEPBOr0 MPUEMHHUKA COEAMHEH C HA4aJIOM BTOPOT0, KOHEL BTOPOro €
Ha4YaJIOM TPETHETO U T. II.

ek U, Us
HpI/I Pa3MbIKaHHU [CIIHU Y OJHOI'O U3 MOCJICIO0BATCIILEHO R R R
COCOAMHCHHBIX HOTpC6I/ITCJ'IeI71 TOK MCU€3aeT BO BCel : I I - I I :
OCIIN. 1
T + Dot l

3akonvl nocredosamenbHo20 COCOUHEHUS. NPUEMHUKOB.



1. =1L=1,=1. CLAG MOKA HA SCEX VHACHKAX e 00uHaxosa
o8y 1 2 3 J
L-"Gm =U,+Uy+ U, Hanpamxcenue 'HO SANCUME UCRIOHHUKT HANDANCERUA

PASHA CYMME HANPANCEHULING ECEX 88 VHACMNAX
R..= R =Ry +R; srksusaiennunoe(obues) conpomusnaiue yeni

PASHO CYMME CONPOMUSTHUL COCMOSTROUEL eNb

Ilapannenvhvim coeounenuem npuemuuxog (puc.2) 3MeKTPUUECKON SHEPTrUU HA3bIBACTCA
COCZIMHEHUE, ITPH KOTOPOM Havajia BCEX BETBEH JIEKTPUUYCCKOH 1IN MPUCOSAUHSIOTCS K
NIEPBOMY Y311y, KOHIIBI 3THX K€ BETBEH MPUCOCAUHSIIOTCS KO BTOPOMY Y3IIy.

V3en — TOYka, B KOTOPOM cXOAUTCA OoJiee NBYX MPOBOJHUKOB.

Bemeb — KaKpIii U3 POBOJHUKOB, PACIIOIOKEHHBIA MY IBYMSI Y3JIaMH.
Paszeemenenue — Bce BMecTe apaJjIeIbHO COSAMHEHHBIC TIPOBOTHHUKH.

by

ooy

puc.

3aKOHEI napajjiCJIbHOI0 COCAUHCHUA MTPUECMHUKOB.

U, =U,=U, =U; nanpsicenue na 3a2cumax uCmoyHuKka HanpsijceHus

U HA OMOENbHBIX YYACHKAX 0OUHAKOEbL

Lo, =1 +1, +14 CUNA MOKA 6 Hepa3eemeIeHHOU Yacmu yenu

pasen cymme moKO8 6 pazeemsieHul

G,., =G, +G, +G, oxeusanennmmas (0bwas) npogooUMoans pazeemsieHus yenu

pasna cymme npoeodumocmeﬁ OMOEIbHBIX 66”16@11, cocmasyiAiowux yensb

LEL+L+L R.= Ry R, R.:= R R R,
Roﬁu; R1 Rz R3 R1+R2 Rl'R2+R1'R3+R2'R3




Tak KaKk HanpsHKEHUE MEXKITY Y3JIaMHU TIOCTOSIHHO, TO TOKU B BETBSIX HE 3aBHCSAT JIPYT OT Jpyra.
[Toatomy npu omkatouenuu 0OHOU U3 8emaeli 6ce OCMAIbHbIEe 8emaU OYOYm NPoOOIAHCAMb
pabomamep.

» Uewm OoJibllie BETBEH B MapalIeIbHOM COSAMHEHUH, TEM MEHbIIIE 00IIee COPOTUBIICHHUE
BCEU LIEIH.

» Ilpu napauiensHOM COSTMHEHUH PE3UCTOPOB HX OOIIee CONPOTUBICHHE OYIeT MCHBIIIE
HaMMEHBIIETO U3 CONPOTHBIICHUI.

CxeMbl 15l pacueTa U JaHHble cMOTpeTh B IIpunoxkenun 1.

TIpumep 1:
Meroanueckue ykazaHusl K pelIeHUIo 3a1a4u |

[IpakTruueckas padota Nel

Pacuer snekTpuyeckux 1nenen nocTOSHHOrO TOKa

Hano: R;, Ry, R3, Ry Uy

OnpenenuTh: BCe TOKM M HAITPSKEHUSI DIICKTPUUYECKON
[eIu

® @
Uosu

Hpe06pa3yeM CXEMY, p336I/IB €€ Ha 4acTU. B 3THUX 4acTaX JOKHBI MMPUCYTCTBOBATb HpOCTeI\/'IH_II/Ie,
YHUCTO MOCICHOBATCIBbHBIC NJIW YHUCTO MMAapaJlJICJIbHBIC COCITUHCHU.

B cxeme nmeetcs yucmo rnocnedosamesibHoe R; R,
Cxema A) —
coeduHeHuUe pe3ncTtopos R, u Rs.
RF
p
RI
1
| S—
te o
Uasu.;
» [lo 3aKoHam rnocsie0o8amesibHo20 COeOUHEHUSA Cxema bB) R
MOYHO HalTN 3KBMBAJIEHTHOE MM COMPOTUBEHUE 1
R
R>3=R;+R; 3
> B cxeme (B) umeetca yucmo napasnnensHoe Re
| S
coeOuHeHuUe pe3ncTopoB R,z 1 R,.
+ .
Uosa




> [lo 3aKoHaMm rnaparsesbHo2o COeOUHEeHUS MOYKHO

HaTM 3KBUBANEHTHOE MM COMPOTMBAEHUE:
R23s = Res -Rs

Cxema B) —{ 1 —

R23t+R4
> B cxeme (B) umeetca uncto nocsiegosartesibHoe + -
® e
coeanHeHme pe3nctopos R;u R,z Uosu
[To 3aKkOHam nNocneao0BaTENIbHONO COEANHEHMA MOXHO Cxema C) Rus

HaNTWN 3KBUBA/IEHMHOE conpomussieHue eceli Cxembl

Rske =Ri+ Rj3q

Paccuutaem Bce TOKH U BCe HAIMpsKCHUSA, KOTOPBIC MOKHO OIIPEACIIUTL B Z[aHHOﬁ OCIIN.

Omnpenenenue u pacyeT LENu HaUWHaeM ¢ caMoro npocreiiiero Bapuanta (C).

Io()'{.q = Uoﬁg;
Onpepenaem: ly5, Mo 3akoHy Oma: Rss

Cxewma C) Row

—
L.

& o0—

D-aHO: R1; R234; I06u4; Uo6u4

Onpegensem nageHue HanpsaxXeHna Ha Kaxgom
pesuncrope.

Mo 3akoHam nocsedosamesibHO20 COEOUHEHUA
Uosy= U1+ Uz

Mo 3akoHy Oma:

Cxema B) , U1 v Uz
R Rz

1

I

+ -
U= /06u4 ‘R, Ujsss = /o6u4' R34 . .
UOSI'.H
HaHo: Ry, R23, R4, losw, Uosw, U1, U234 Cxema b)
ur Uz ‘
Onpedendaem TOKM pa3BeTBAEHUN [3u l, Rz \
1
Mo 3aKOHY NapannenbHOro CoeANHEHUs: g — L1
/06u4 =ls+ 1y 1 ! 123
— - I R
l23 = U234 l4 = U234 ey —
Ro23 R4 TIosug —
o 3aKkoHy Oma: + .
Uosu;

faHo: Ry, Ry, R3, R4, Uosw, losws U1, Usza, 123, 14




Cxema A) |y,

Onpegensem nageHne HanpaAXeHMa Ha
pe3suctopax R, n R3

I'IO3aKOHyOMa: U2:123‘R2 U3:I23'R3

[IpakTuueckas padbora No2

PACYET [TAPAMETPOB IIEPEMEHHOI'O TOKA
Teopetnueckne cBeNCHUS:

HapaMeTpLI NEPEMECHHOI'O JJICKTPHUYCCKOI'O TOKA:

1.Ilepuoo T (puc.3) — BpeMsi, B TCYCHUU KOTOPOTO MIPOUCXOJAUT
BeCh IIUKJ u3MeHeHus nepemeHHbx JJ[C, Toka i
HaIPSKEHUST; U3MEPSIETCS B CEKyHIax (C).

2. Yacmoma f — BenuuuHa, 0OpaTHas MEPUOY, TOKA3bIBAIOIIIAS,

CKOJIbKO NIEPHUOJIOB COAECPKUTCS B 1 CEKyHJIe (MU YnCII0

000pOTOB pOTOpa B CEKYH/y); €AMHUIIA U3MepeHHUs [ epy
(Ty):

r crangaptHas yactora B Poccun f =501y
cm
3. Venosas wacmoma w - cCKOpOCTh U3MEHEHUS YITIa 0 B TEUCHUE

BPEMEHHU ¢, eANHUIIA U3MEPEHUS paiiaH B CEKYHAY (pad/c):

S |5 N—

puc.3

(24 (24
N=— = o=0 = I=—
4 (0]

Ha npakruke qust Poccunt =27 f=2-3.14-50=314 pao/c

4. Amnaumyousie 3nauenuss moxa Im , nanpsocenus Um , 30c
Em (puc.3)— MmakcuManbHbIe 3HaY€HUs MTHOBEHHBIX
BEJIMYMH TOKa, HanpsokeHus u J/1C.

5. Menoeennvie 3naueHus moka i, HANPANCeHUs U, 20c e
(puc.4) - 3Ha4YeHHUS FTUX BEJIUYUH B JIF000I MOMEHT
BpeMeHU. 3MEeHSI0TCsl 0 CHHYCOUIaJIbHOMY 3aKOHY:

puc.4

i=1, sinwt

u=U,sinwt

e=F_sinwt 5

' 6. Heticmeyiowue 3nauenuss moka I, nanpscenuss U u 20c E -



BBOJATCA IJId UBMCPCHUA CUHYCOUAAJIbHBIX BCIIMYWH TOKA, HAIIPSIKCHUA U 3I[C
ﬂeﬁCTByIOHIHe 3HAYCHHUA CHHYCOUJAJIbHBIX BEJIMYWMH HAHOCATCSA HA IIKAJIbI
SJICKTPOU3SMEPHUTCIIbHBIX HpI/I60pOB, HU3MCPAIOIHNX TCPEMCHHBIC 3HAYCHUS

I
[=-=07071,
V2

P
()l m

Heticmeyiowee 3nauenue nepemenHo20 moka
=0.707U,, PaBHO TaKOMY IOCTOSIHHOMY TOKY, KOTOPBIH 32
BpEMsi, pABHOE ONTHOMY IIEpHUOAY, BBIAEIACT HA
; pE3UCTOPE OIUHAKOBOE KOJIMYECTBO TEIIIOTHI C
E=—2==0707E, IIEPEMEHHBIM TOKOM

U=

)

~

5

He BCCraa HadaJILHBIA MOMEHT OTCUETa BpEMCHHU = 0 COBIIAAACT C IIPOXOXKICHHUCM YCPE3
HOJIb CHHyCOHI[aHBHOﬁ BCIINYMHEBI, U B CBA3U C OTUM Ha rpa(pmce BCKTOp I B HavaITbHBIIT MOMEHT
m

BpPEMEHH 00pa3yeT ¢ TOPU30HTATBHON OChIO HEKOTOPBIN
yrod a. i

HpI/I 9TOM B MOMCHT Ha4daJla OTCYCTa BPCMCHH

CUHYCOHJaJIbHaA BEJIMYNHA UMCCT 3HAYCHUC!

VYron a (puc.5) Ha3BIBACTCS HAYANLHBIM (PA308bIM Y2lOM tr
UnU HavanbHou hazoul:

i =1,sin(er, +a)=1,sina

puc.5

Cnur (a3 cuHyCOUIaTbHBIX BEJIMYHH.

[Tpu BpamieHun poropa ¢ IByMs YKpEIJICHHBIMU Ha HEM BUTKaMU € U e , B HUX Oyaer
12

uHaykTupoBarbes DJIC oIMHAKOBOM YaCTOTHI U C OJJMHAKOBBIMU aMIUTUTYaMu (puUcC.6)
B cnencTBue caBura BUTKOB OTHOCUTENIBHO APYT apyra B mpoctpanctse DJIC qocTuramot
aMIUTUTYIHBIX 3HAYEHU HE OTHOBPEMEHHO:
TJIe 0. U 0y HadyalibHbIE (a3bl, ONMPEIEIISIIOT i i =1_sin ( S a])
BEJIMYMHY CMEILIEHUSI CHHYCOUJ € U e
12

OTHOCUTCIIbHO HavYaJla KOOpJAWHAT rpa(pm(a.

e =FE, sin(of+a,)
+ o

&= E_ sm{af+c, )|

iy =1, sin (wr - az)

puc.6

Pa3HOCTh HauanbHBIX (a3 ABYX CHHYCOMAANBHBIX BEIMUUH Ha3bIBa€TCA cogueom ¢has (puc.7):
p=a -,



Hauanom nepuoda Ha3bIBACTCA MOMCHT BPEMCHHU, B KOTOPOM CHMHYCOUAAJIbHAA BCIIMUNHA

MMpOXOAUT Y€PC3 HYJIICBOC 3HAYCHUC, ITOCJIC KOTOPOI0 HAYMHACTCS €€ MOJI0XKUTEIbHOE 3HAaUCHHUE.

HavanbHas ¢a3a o 0OTCUUTHIBAETCS 110 OCH ¢ OT Hauasia

nepuojia CUHYCOU/IbI 10 Hadaja KOOPJUHAT.
IIpu a > 0 — Hayano CUHYCOUIBI CIIBUTACTCS
BJIEBO OT Hauajua KOOpAUHAT

ITpu o0 < (0 — Hayano CUHYCOMJbI CIIBUTAETCS
BIIPABO OT Hayajla KOOPAMHAT.

Cumycouoa, 'y KOTOpPOHM Hayajgo mepuoja
BO3HUKAET clieBa Ha rpaduke paHblle, 4eM Yy
JIPYroil — CUUTACTCS onepexcarowei no ¢haze; a
Ta, y KOTOPOIl o3xe — omcmaroweti no gase.

as

puc.7

MeTtoauueckue yKa3aHus K pelieHuIo 3a1a4u 3

Pacuer HCPA3BCTBJICHHBIX 3JICKTPUICCKUX ueneﬁ MNEPEMECHHOT'O TOKa

TeOpeTI/IquKHe CBCACHMUA: O,Z[HO(i)&SHLIC QJICKTPHUYCCKHEC LCIIN IICPCMCHHOI'O TOKA.

YyacTku e, rac mMpoucxoauT B OCHOBHOM npeo6pa30BaHHe BHGKTpOMaFHHTHOﬁ
SHEPIryuu B TCIJIOBYIO, O6J'IaZ[aIOT COIIPOTUBJICHUCM, KOTOPOC HA3BIBACTCA AKMUBHbIM

conpomugnenuem 1 0003HaYACTCS — Ra

Ra - BCJIIMYHMHA, XapaKTCPU3Yroliasa COIIPOTUBIICHUEC LHCIIH ICPEMCHHOMY

TOKY:

Ha taxoMm Y4aCTKE BKJIIFOYCHBI PE3UCTOPELI, JIAMIIbI HAKaJIMBAHUA,

SJICKTPOHAIpeBATCIbHBIC YCTpOﬁCTBa, a TaK»XKe (I)epp0MaFHI/ITHBIe

CEPACYHUKHU PA3JIMYHBIX SJICKTPOTCXHUYCCKHUX YCTpOﬁCTB

YyacTtku eIy, rI€ BhIpakCHbl B OCHOBHOM MArnUTHBIC I10JIA, Ru

06J'[aI[aIOT HHAYKTUBHOCTBIO, KOTOPOC HA3BIBACTCA peaKmueHbiM

MHameMGHblM conpomuejlieHuem u o0o3HavaeTcs — ){L

¥, =0-L  eounuya usmepenus (Om)

R

-

O603Ha4YeHne Ha cxeme

U
1

eounuya uzmepenus (Oam)

Ha TakoM ydacTke Lenu BKIIOYEHBI MHAYKTUBHBIE KaTYIIKU Pa3JInYHbIX dJIEKTPOTEXHUYECKUX
YCTPOMCTB (HanmpuMep 0OOMOTKH MOJIOCOB JEKTPUUECKUX MAILUH, 0OMOTKH TpaHC(HOPMATOPOB).

X

L

NV O0o03HaYeHHE HA CXEME

Yyactku Lenu, rac BbIPpaXCHbI B OCHOBHOM JJICKTPUYCCKUC 1014, O6J'I&I[3.IOT CMKOCTbBIO,

KOTOPOE€ HA3BIBACTCA peaKmu6HbiM eMKOCMHbIM conpomuejleHuem u obo3HavaeTcd — X

1

— eounuya usmepenus (Om)
w-C

X =

X
_| I_ O003HaueHME HA CXEME

Ha TaxoMm Y4aCTKE LS BKIIFOYECHBI KOHACHCATOPEI, SJICKTPHYCCKUC KaOemu.

c



OnHOda3HbIe IEKTPUIECKHE TICTIH, BKIFOYAIOIINE BHIIICTIEPEUNCIICHHBIE TAPaMEeTpHI,
Ha3bIBAKOTCA LUCIISAAMU C COCPEAOTOYCHHBIMU MapaMETpaMHi U MMO3BOJIAKOT U3YUUTH CBOMCTBA
OTJENIbHBIX YYaCTKOB LIEMH, 00JIaIAI0NINX CMEUAHHBIMU COCOUHEHUSMU:

3akon OMa a1 11eTei mepeMeHHOro TOKa

Jlns uemneit mepeMeHHOT0 TOKa /i1 CMeUarHHbIX coeOuHeHut B 3akoH OMa BBOAUTCS MOHSTHE
HOIHO020 conpomuenerus yenu 7 , B KOTOPOM YUUTBHIBAIOTCS BCE BUJIbI COMPOTUBIICHHUIA.
Z onpedensemcs u3 mpey2oibHuKa CONpOMuGLeHUlL:

I p2 2

ans aKimueHo - gHayRmueHod tenu Z= Ra X L
U

” Y )

; R, +1;
X COSQ = U” = R“
¢ U Z
-":v;-" Ra Sin qo = ﬂ = ﬁ
U y4
QA GKIMUEHO - eMKOCINHON Yeml Z = Rj + ZCZ
R 3 [ U
R+ 7]
Z N COSQ = U“ = R“
¢ U YA
1 UC lc
sin @ = =
¢ U Y4

Ona aKMuUeHO - UHOYKIMUGHO -
EeMROCITTHOU Leny

Z=\R+(z,—x)" om x,>7.

u
:l: a
R, Z=NR*+(x.— 7" om x>z,
=Y
Z




HCHI/I C aKTUBHBIM COITPOTHBJICHUEM

B npoeoduulce C AKMUBGHbBIM conpomueienuem KoJjlebanus
mokKka no 47{136 COGRAOaIoOm ¢ Koneoanuamu HANPAINCEHUA,

~ Ucemu Ra 4(0:0

m.e.

u,i u

Ha BekTopHoOii nuarpamme t

. .
nokasbeiBaercda cosnanenne [ u U B Buze —— | U "
napajieIbHBIX BEKTOPOB.

HCHI/I C UHAYKTHUBHBIM COIMPOTHBJICHUCM

- Y Tox ¢ yenu c undykmueuocmblo omcmaem om

L 2

0

UL Hanpascenua 3moii yenu 1/4 nepuooa, unu £0=90

~ Ucemu X )i

Ha BekTOpHOI 1uarpaMMe OTCTaBaHue TOKa 90°

OT HAINpPsKEHUS TTOKA3bIBAETCS 110 YaCOBOM \4 > | 2= 90
CTpelKe:

Henn MNEPEMEHHOT'O TOKA C EMKOCTHBIM COITPOTHUBICHUEM

J Tok 6 yenu ¢ eMKOCMbIO 8 C60UX USMEHEHUSX
onepedicaem no ¢ghase Hanpsjicenue KOHOeHCamopa Ha
U . 1/4 nepuooa, unu 2 p=q(y’

u, i,p

; I ; u

90°
Ha BexTopHOi1 tnarpamme onepexenue [ .

OTHOCUTENBbHO U MOKa3bIBaCTCs npomue wt
4acoBou CmpenKku.




CxeMbl U151 pacueTa U JaHHble cMOTpeTh Ipunoxkenun 3.

ITpumep 2:
[IpakTueckas padbota Ne2

OITIPEAEJIEHUE ITAPAMETPOB IIEPEMEHHOI'O TOKA

i =15 sin [314l + %} OMPELE/INTB:
HaHo: . AMnanTyay TOKa

i, =25 sin (314” _zj JencTeytollee 3HaYEHME TOKa

6 HauanbHyto ¢pasy Toka

Yrnosyto 4actoty
YacToty
MNepuog
MrHOBEHHOE 3HaYeHMe TOKa B Haya/IbHbIi MOMEHT BPEMEHM
Casur no ¢pase mexxay 3a4aHHbIMU TOKaMM
MocTpouTb rpaduK TOKOB U KPYroBYyHO Anarpammy

©oONOU A WNE

AMIUTATYIHBIC 3HAUYCHUS TOKA [, = Im -sin (a)t +a )

I =15A 1,=25A
2. JleiictBytomue 3Hauenus Toka I = —==0.707 -1
| Yy \/5

15
[,=—=0.707-15=10,6 A
b2
25
[,=—=0.707-25=17,7 A
P2
3. Yeon a (nauanvuas gpasza) a, = T _ 90" a, = _T_ -30°
2 6
1. Vrosas wactora © (pan/c) @ =314 paod/c
5. Yacrora f (I'n)
6. [Tepuon T (c) -9 _ 314 =501y
27 2-3]14
T 1 = 1 =002 ¢
f 50

7. MrHoBeHHOE 3HaU€HHE TOKAa B HauaJIbHBIM MOMEHT BpPEMCHHA

i, =15 sin £314-O+§j:15-sin§:15-1:15 A

i, =25 sin [314 -0—%): 25-sin[—%): 25-sin“?” =25-(-0,5)=-125A

8. CaBur 1o ¢asze Mex1y 3alaHHBIMU TOKaMH

P B IR A T
2 \6) 26 3



lNoctpoeHue rpadpmka TOKOB

1. Ains nocTpoeHnA rpachMKoB TOKOB MOATOTOBMM KOOPAUHATHYIO CETKY

[ R,

n

a) OtnoxuTs Ha ocu £ chasHble Yk,
M3MepsieMbie B pagnaHax
e 1

B) OTNOXWTb Mo ocK | ]

ENER S

aMnnUTyaHble 3Ha4eHWA TOKOB I E
2

2. Ha HauanbHOM 3Tane NocTpoeHWs rpadukos —15+
OTKNaAblBaloTcH HauanbHble dasbl, koTopble OyayT
ABNATLCA HAYANOM Nepuoaa CuHycoua

HavanbHas casa a oTcunTbiBaeTCs No ock £ 0T Havana CMHycouabl 4O Hayana KoopAuHaT:
I'Ipu a >0 - Hauano CUHYCOWAElI CABWUIaEeTCA ENEBO OT HaYana KoopaWHaT
I'Ipu a <0 - Hauano CUHYCOWAbl CABWraeTCA BrpaBo OT Ha4dyana KoopAWHaT.

1

&

] o =2 =90°>0

] 2
L L > T
z 1.7 = T u t a,=—==-30"<0
2 17 % 6

5. Onpeagensem yron casura as Mexay Tokamm fln i,

Mo pacueTam u Ha rpacpuke @ = 120° ]

6. INoCcTpOUM KpYroeyio aguarpammy B 3 142 1 b 21 {
HavanbHbI MOMEHT BPEMEHU 7 =( . y

Mo pacueTam 3HAYEHWUA TOKOB B 3TOT \-/u- \./

MOMEHT BpEMEHU j =154 i, =-1254.

CTpOI-"IM Mo 3THM 3Ha4eHWA BCnomMoraTenbHble OKPYHHOCTH. HBPEHOCHM 3Ha4yeHWA TOKOB B COOTBETCTEWU C

WX HauamnbHbIMA pasamu  , 7, __7 Ha 3TM OKPYXHOCTU. CTpOMM BEKTOPa TOKOB.
2 6

Yron caeura a3 Ha BEKTOPHOI AWarpaMme Taikoke AOSDKeH ObiTe pageH ¢ =120’

f rz = Iml
25
) = Im'l /\

\! .f

Y



5. Onpegensem yron caenra has Mexay TOKamm jlu I

Mo pacuetam v Ha rpagike (@ = 120°

6. [NocTpouM Kpyrosyto guarpammy B
HayanbHbI MOMEHT BPEMEHU =) .

Mo pacyeTam 3Ha4yeHUA TOKOB B 3TOT
MOMEHT BPEMEHU j =154 i =-12,54.

CTpOHM Nno 3TUM 3Ha4YeHNA ECNOMOraTenbHbIE OKPYHHOCTH. I'IepeHocMM 3Ha4eHWA TOKOE B COOTEETCTEWKN C

WX HauamnbHbiMN azamn , _ T, _ T Ha 3TM OKPYKHOCTH. CTPOMM BEKTOPA TOKOB.
2 6

Yron caeura ¢has Ha BEKTOPHOI auarpamMme TakKe JdomKeH ObiTe paseH ¢~ 12¢°

I[aHHBIe AJig pacue€Tta CMOTPETH B HpI/IJ'IO)KeHI/II/I

3.
[Ipumep 3:
PacuetHo - rpaduueckas padota Ne3
Pacuert Hepa3BETBIIEHHBIX LIENEN TIEPEMEHHOTO TOKA
Rat Xc Raz
—CHE
® O
~U
AaHo: Onpepenutsb:
X, =90m 1. Z- obuiee conpoTUBaeHe Lenu
R,;=5O0m 2. |- obwuin ToK uenm
Xc=150m 3. cos @ - KO3OPUUMEHT MOLLLHOCTH
R.=30m 4. MMapeHus HanpsXeHUA Ha KaXkA0M CONpoTUBAEHUU
Ua_z 200 B 5. MocTpouTb B macluTabe BEKTOPHYIO AMarpammy
- 6. AKTUBHYIO P, peaKkTMBHYIO Q, NOIHYI0 S MOLLHOCTK Lenu



1. OITPEZIEJISIEM o61iee conpoTuBieHue uenu Z

Z=J(R,+R,\+(X.—X,F =(5+3F +(15-9F =10 On

2. OITPEAEJISAEM o0muii Tok nenu |

I:g:@_z()A
Z 10

3. OITPEAEJISIEM k03¢ GUIMEeHT MOITHOCTH

R,+R, 5+3
Cos @ = = =0,8H 5 5 _360
7 10 o Tabnuue bpaauca onpenensieM yromn ¢=

4. OITPEAEJIAEM naaenus HanpspKeHUST HA COMPOTUBICHUAX

U, =1-R, =20-5=100 B o e U e

U,=1-R,=20-3=60B AR

U, =1-X, =20-9=180 B e M H |_,

U.=1-X.=20-15=300B L u l
'NU'

5. IIOCTPOMM BekTOpHYIO AMAarpaMMy TOKa U HAIPSDKEHUM U IOKaXEM NPaBUIbHOCTD
IIPOU3BEICHHBIX PACYETOB

[TocTpouM BEKTOPHYIO THArpaMMy € MOMOIIBI) BEKTOPHOTO CJIOKEHUS HAWJICHHBIX 3HAUCHU N
MaJICHUI HaIIPSKEHUN: l_j o - o

U, +U, +U.+U,,

Bvibupaem  macumad

011 MOKA U HANPANCEHULL U1:100B U 2:6OB
=5%M = I=4cm U,=180B U,.=300B
M, =508/ = U,=2cu U=200B I=20A
U,=12cm
U,=36cm
UC=6CM

U=4cm



2. B anekTpHYecKkoi cXxeme NepebIM NO CHETY CTOMT peakTUBHOE HHAYKTHEHOE
1. OTknagbiBaem ropusonTansiosextop | = 4 Cm CONpOTHBMEHWe XL

- Napenwe Hanpsikenus va vem U

- Ha BekTOpHO#M AMarpaMme BeKTop UL

OTKNafAbIBAETCA OTHOCHTENBHO
BeKTOpa TOKa BECPX (NPOTHE UL
YacOBOW CTPENKH)

U T
X, Rat Xc¢ Ra2 X, | Rat  Xe¢ Raz
I IAIZI—‘

3. B aneKkTpM4ecKoi CXeMe BTOPLIM MO CHETY CTOWT dKTHBHOR 4. B 3nekTpUYeCKO CXeMe TPETLHM NO CYETY CTOWT peaKTHBHOe
conpoTuEneHHe o g EMKOCTHOE CONPOTMBNEHHE 3
- Nagenue Hanpaxennsina vem U4 £ Uat - MageHne HaNpAXEHUA Ha Hem Uc C
Uat
- Ha BekTopHOil gHarpamme BekTop Ua? - Ha BexTopHo# guarpamMme BexTop UC
A orl OTKNaALIBACTCA OTHOCHTENLHO BekTopa
BEKTOpa TOKa napannensHo UL TOKa BHM3 (No YacoBoW cTpenke) UL Ue
- Npu 3T0M NPOKIBOAMTCA BEKTOPHOE CNOMEHHE - Mpw 3TOM NPON3IBOOWTCA BEKTOPHOE CROMEHNE
Uu,+U, Ua] ar UC
) Uaf _— u >
I i ]
X, | Rat | Xc Raz X, Rat | Xc Raz
5. B aNeKTpHY4ECKOM CXeMe YeTBePThIM NO CHETY CTOMT 6. Mocne reoMeTPH4ECKOro CoKeHHA Beex
AKTUEHOE CONPOTHENEHHE 4YeTkipex BeKTopoBs peq Ust
NONHOE HaNPAKEHWE CXEMbI:
« NageHue HANPAMEHWUA HA HeM Uaz = = = = = &
a1 U=U,+U, +U.+U,, Ue
- Ha BekTopHoii guarpamme sextop U2
s o - Ans aToro coegUHAEM Ha4ano camoro
Nepeoro cONPOTMBNEHUA
BeKTOpa ToKa napannenbHo U Ue P < Uy
- Mpu 3TOM NPOM3BOAMTCA BeKTOPHOE CNoXeHHe c camoro epnerosexropa U2 J I =
L
(0], 4HOT 5
Uaz > 1 Uy U, Uy u
1 » .
" 7 X: Raz
X, Rat Xe | Ra2 it EE o | EEN L Usz
Bl |
u Ha p awar 1onp
P uTo:
* @ Uaz ~u U=denw wmw U=200B =36
Yy, Ua U Uaz
LAl i
L
i |
u
'NU' U‘\
UL
B u "
exTop FABMAETCA MNOTEHY 30 (Ust +Us2)
NPAMOYronHOro TpeyronkH1Ka, gy
KaTeTbl KOTOpPOro: I ]
Uec-UL)
(Ua1 +Ua2) { i 1 (Ue-UL)
\.:
_
no  meopeme Hugpazopa sz

U =(U,+U,,)+U.-U,)




OIIPEJAEJISAEM akTHUBHYIO MOIIHOCTB 3JIEKTPUUECKOM LIETIH:

P=1*-(R,+R,,)=20-(5+3)=3200 Bm

unu

P=U-1-cosep=200-20-0,8 =3200 Bm
OIIPEAEJISAEM peakTUBHYIO MOIIHOCTb 3JEKTPUUYECKON LIEU:

Q=0"-(X,—X,)=20"-(15-9)=2400 BAp

unu

Q=U-1-smnep=200-20-0,6 =2400 BAp

OIPEJEJISAEM mnosnHy0 MOUTHOCTh 3JIEKTPUUECKOH IeMu:

S =P+ 0% =+/3200 +2400> = 4000 BA
uiu
S=U-T=200-20=4000 BA

JanHbie mia pacuera cMOTpeTh B IIpuinokeHnn
3.

MeTtoauueckue yka3aHusl K pelieHuIo 3aaauu 4

Pacuer Tpexda3HBIX MEKTPHUSCKUX IICTIeH TEPEMEHHOTO TOKa

TeopeTndeckue CBEACHUS: e

B TpexdasHoii cucteme nepeMeHHOro Toka AEHCTBYIOT TPH

94C OIWHAKOBOI 4aCTOThbl, B3aMMHO CMCHICHHBIC 110 (1)336
1

Ha OJIHY TpeTh ( /3)nepI/Ioz[a.

wt

e, =E, sin wt -

2 puc.8
e, =F, sin[a)t ——”j
3
e.=E, sin(a)t—%[j

OOMOTKH T CHEpaTopa MOKHO COCAUHUTL NIBYMSI CIocobaMu:
((3B€3,Z101>i» H «TPCYTOJIbHUKOM).

CoenuHeHrne 0OMOTOK reHepaTopa «3Be3A0M».

[Ipu coenuHeHN 0OOMOTOK 3BE3710M KOHIIBI OOMOTOK X,
YV, Z coequnstoTcs B OAHY TOUKY N, HA3bIBAEMYIO H)1€801
MOYKOU UIU HEUMPAIbIO 2eHepamopa. 0 .0

B demwipexnposoonoii  cucmeme K  HeEUTpanm YeThIpexnpoBoHas
MPUCOETUHAETCA HEUTPAJIbHBIN, WIIK HYJIEBOU MpoBo. K

puc.9



HayajjlaM OOMOTOK TeHepaTopa MPHCOCAWHSIIOTCS TpPH

JINHEMHBIX MPOBO/IA.

HanpsokeHus MexIy HauanaMu ¥ KOHIIaMu (a3, Ik, YTO TO K€, HAPSDKEHHS MEXKTy KaXKIbIM U3
JTUHEHHBIX TTPOBOIOB M HYJIEBBIM, HA3bIBAIOTCS (haszubimu HanpsiceHusm N 0003HadaroTcs Uy, p,
U. unu B obmmem Buze Uy

Hanpsixenus Mexay HadagaMu 0OMOTOK, WIJIH, YTO TO K€,
MEX]1y JTMHEUHBIMHU TPOBOIAMU, HA3BIBAIOTCS AUHEUHIMU
Hanpsicerusimu 1 06o3Havdarotes Usp, Upe, Uy, nm B 001IEM
Buzae U,

OO6biuHO Bce (a3pl OOMOTKH T€HEpaTopa BBIMOJIHSIIOTCS
OJIMHAKOBBIMH, TaK YTO JCUCTBYIOIIME 3HAYEHHUS 3]C B ¢azax
paBHbl, T. €. E4=FEp=FEc , HO CIBUHYTBl OTHOCHUTEJIBHO IPYr

BekTopHaa auarpamma
TpexdgasHbix 3[C

apyra Ha ¢ = 120°. Ha BekTopHON nauMarpamMme 3TO
IIOKa3bIBAETCS CIEAYIOIIM 00pa3oM.

Takyto e quarpamMmmy UMeroT (pasHele HanpsokeHus reaeparopa Uy, Ug, U,

CooTHoIIeHNE MCKIY JIMHEUHBIMU U (1)8.3HBIMI/I HalIpsAKCHUAMU IIPU COCIUHCHUHA 0OMOTOK
reHeparopa «3BE30M.

UAB

Bekmop AuHeliHo2o HanpAaxeHuAa paseH pasHocmu
B8EKMOpoB8 coomeemcmeyrouwux d)CBHbIX HCII'IpFIH(EHUlj.

<

J,+(-0,) o BC

c 173+(—l7c) u
p Uc+(—UA) Us

=t
Il

AB ZjA _[_jB

4

(3]

BC B

S
Il
=t

i
Il

Il
&

(@] C
U3 exmopHoil ouazpammul 6UOHO, YMO 8eKMOP JTUHEUHO20

HanpsosiCeHus npu coeouHeruu 0OMomox cenepamopa UCA

«36€3001» OOnbULe 6eKMOPA (PA3HO20 HANPANCEHUSL 4 NER
BeKkTopHaa AnarpamMmma HanpsoKeHU

U.'{ = \/gUr/J

CoenuHeHne 0OMOTOK FeHepaTopa «TPEeyroJIbHUKOM.

[Ipu coenuHeHMUM OOMOTOK Tpex(da3HOTrO TeHepaTopa

TPEYroJbHUKOM KOHEIl MepBOi OOMOTKM X COeAMHSETCS C Z A

HAyaJioM BTOpOM 0OMOTKHM B, KOHel BTOpOH OOMOTKH Y 1 o6MOTKa
COEIMHSAETCS C HayaJoM TpeTbel oOMoTkM C M KOHeI| 3 obMoTKa

TpeTbeil 0OMOTKM Z ¢ HayasnoM mnepBoil A. Tpu JTUHEHHBIX

IIPOBOAA, UAYIIMX K IPUEMHHUKAM 3HEPTUH, IPUCOEIUHAIOTCS c X

K Hauanam ¢a3z 4, Bu C. m

2 obMoTKa



[Ipy TakoM coeAMHEHUH OOMOTOK hasHvle 7y 7\ °
HANPSIHCEHUS. PABHBL IUHEUHBIM. A
Usz | Ueca
Uis=Uy
Upc = Us U, = Urp ¢ { B
Uca = Uc 5 4 o
Usc
A J 4 PY c

Cxema coeqMHeHNAa oBbmoTOK
TpexcpasHoro reHepaTopa TPeyronbHUKOM

COGI[I/IHGHI/IG reaeparopa u NpueMHHKa SHCPIrun <<3B€3£[0171>>.
Ipu TaKOM COCANMHCHUU CUCTEMA MOKCT OBITh

1. YerbIpexnpoBOAHON — UCHOJb3YETCS IIPU OCBETUTEIBHOM HArpy3Ke
2. TpexmpoBOAHOW — WCHONB3YeTCA NPH CHUJIOBOW Harpyske (T.e. TpH TOAKIIOYCHUH
AIEKTPOABUTATENECH )

YeThIpexnpoBOIHAs CUCTEMA TPeX(a3HOrO TOKa.

Ecnu ¢a3Hble 0OMOTKHM reHepaTopa Win NOTPEOUTENsI COETUHUTD TaK, YTOObI KOHIBI 0OOMOTOK
OBLIIM COEIMHEHBI B OJJHY OOLIYI0 TOUKY, @ Hayaia 0OMOTOK MPUCOEINHEHBI K TUHEHHBIM
IIPOBOJAM, TO TAKOE COEMHEHHNE HAa3bIBAETCS COEAMHEHUEM 3BE3/10i K 0003HAYAETCS YCIOBHBIM
3HakoM Y. Ha prcyHke 0OMOTKM reHepaTtopa U HoTpeOuTeNsi COeIUMHEHBI 3Be3/101. ToukH, B
KOTOPBIX COETUHEHBI KOHIIBI (Pa3HBIX 0OMOTOK I'€HepaTopa WK MOTPEOUTENs, Ha3bIBAIOTCS
COOTBETCTBEHHO HYJEBbIMM Toukamu reHeparopa (0) u norpedurens (0').

O6e Touku 0 u 0' coeTuHEHbI TPOBOIOM, KOTOPbII HA3BIBACTCS HY/I€8bIM, UITU HEUMpaibHbiM
npogodom. OcTalbHble TpPU TMpOBOJAA Tpex(a3HONH CHCTEMBl, HAYIIME OT TeHepaTropa K
HNOTPEOUTENI0, HA3BIBAKOTCA JUHEUHbIMU npogodamu. Takum o0pa3oM, I€HEpaTop COECIUHEH C
norpeduTeneM 4eTelpbMs IpoBojgaMu. [1o3ToMy 3Ta cucTeMa HA3BIBACTCS Yemblpexnpo8OOHOU
cucmemou mpexgazno2o moxa.

BekmopHas duazpamma
JIUHeUHBIX U (ha3HbIX HanpaxeHud,
NUHelUHbIX MoKo8 0N coedUHerus

“3gezdoll”

Tpexq)aauaﬂ YeTbIpeXnpoBogHada cUCcTeMa NepeMeHHOro Toka



Tok, mpoTrekaronwii o ¢a3zHoi 0OMOTKE reHepaTopa WK MOTpeOUTeNs, Ha3bIBACTCA a3HbIM
mokom 1 0003Hadaercss B obumiem Buae Ip. Tok, MpoTeKaromuii MO JIMHEHHOMY IIPOBOAY,
Ha3bIBACTCS JIUHEUHbIM MOKOM W oOo3Hadaercss B obmem Buzae [, [lo HyneBoMy mpoBoxy

— —

MPOTEKAET TOK, PABHBIN 2eomempuieckou cymme mpex moKos: Io =1 4T IB + IC .

IIpu coeaMHEeHNN 3Be3 101 JIMHENHBIN TOK paBeH (ha3HOMY TOKY I P Iqb

Hanpspxenus, n3mepeHHble M1y Hadajgamu (a3 reneparopa (WiId NOTPeOUTENs) U HYJIEBOM
TOUYKOM (MJIM HYJEBBIM IPOBOJIOM), Ha3bIBAIOTCS (pa3sHBIMU HANPSHKEHUSAMHU M 0003HauaroTcst Uy ,
Ug, U. niu B o0wmeM Buge Uy,

Hanpspxenus, n3amepennsie Mexay Hadanamu 1Byx ¢a3: A u B, Bu C, C u A — reneparopa
WIN TIOTPEOUTES], HA3bIBAIOTCS JIMHEHHBIMHI HANPsHKEHUAMU U 0003HadatoTcst Uag, Upe, Ucy BH

B o6mem Buze U,. Ilpu stom U, = NEY Y, o

Onpez[eneHI/Ie (1)&3HBIX TOKOB IIPUCMHUKOB, IIPOU3BOJHUTCA TAK KC, KAK U B OI[HO(i)aSHLIX OeIIIX
MNEPEMCHHOI'O TOKA:

Yrnel  caBura  TOKOB — OTHOCHTENBHO  (pa3sHBIX
HANPSDKEHUH ONpeaensores u3 Gopmy:

r T, ¥,
_ A _'B __C
COSwA = COSwB =— COS¢C =

ZA ZB ZC

eticmeytowee 3nauenue moxka 6 HeUMpaiIbHOM NPOBOOe
MOJCHO onpedenums MoIbKO ¢ NOMOWbIO BEKMOPHOU
0UaAzpamMmbvl pU 2eOMEMPUUECKOM COHCEHUU 8EKMOPO8
JIUHEUHbIX (ha3HbIX) MOKO08:

—

IL=1,+1,+1.

COC,Z[I/IHCHI/IC reHeparopa 1 NpueMHHKA SHCPIUH «TPCYTOJIbHUKOM>).

TNuHeiHsIA nposoadaskl A

Kpome coenunenus 3Be310id, reHepaTophl, Feneparop \  Harpyaka

TpanchopMaTophl, IBUTATENIM W JAPYTHE 8 A

noTpeduTenu Tpex(azHOTO TOKAa MOTYT

BKJTFOYATHCS «TPEYTOTBHUKOM). c c B
Coeounenue Mpey2oNbHUKOM» =Y Muwelinwii posoadrase B

BBITIOJIHSACTCSI TakKUM  00pazoM, UTOOBI
KoHell (a3bl 4 ObII COEMHEH C. HAayaJoM NuHeliHiIi npoBoA dasbl C
da3el B, koHen ¢a3pl B COEOUHEH C
HauyanoM a3l C u  koHen asel C

Cxema exiToYeHUA 2eHepamopa U Hazpy3Ku
“mpeyaonbHuUKoM"
COCIMHEH C HavajoM (a3bl 4.



K MecTam COEINHEHNS da3
HpI/ICOGI[I/IHSIIOT HHHCfIHBIe HpOBOIIa.

Ecnmu 0OMOTKHM TeHepaTtopa COCIMHEHBI TPEYTOJIBHUKOM, TO JUHEHHOE HAMPSIKCHHE CO3acT
Kaxas pa3Hast o0OMOTKa.

Y motpebuTtens, COCIUHEHHOTO TPEYrOJbHUKOM, JIMHEWHOE HAMPSKEHUE MOIKIIOYaeTCsS K
3akuMaM (a3Horo compotuBiicHus. CJeI0BaTeIbHO, MPU COCIUHEHUU TPEYroJbHUKOM (Da3Hoe

HANpsDKEHUE PaBHO JIMHEHHOMY HaIpsHKEHUIO: Uﬂ = Uqb. N nmo cxeme uayr nuHeiHblE U

(dha3HbIC TOKH.
Mpu coeANHEHNUM «TPEYrONbHUKOM»

thasHoe HanpsHKeHUe PaBHO NIUHENHOMY =il

3asucumocms medncoy azHviMu U TUHEUHBIMU a ¢
HanpsiKeHuIo:

moxamu IPUA COEAUHECHUU TPEYTOJIbHUKOM:
IA IB IC JInHenHbIe TOKU

|::> IAB IBC ICA ®a3Hble TOKU

A w— Harpyska

—l
I

A IAB - ICA

Uc’_‘l
I
—

B _IAB

Q

Feneparop

—
Il

C ICA - IBC

o o ICJ /
Jlunetinbie  moku  pasHvl  2eoMempuyecKol
pasHocmu d)a3Hblx MOKOB.

[lpu cumMeTpu4yHON Harpy3ke (QasHble TOKH

OIWHAKOBBI 110 BCJIMYMHC W CABHUHYTHI OJUH
oTHocuTenbHO Japyroro Ha 120°. IlpousBoas

BBIUUTAHWE  BEKTOPOB  (pa3HBIX  TOKOB  COTJIAaCHO
MIOJIYYEHHBIM YPaBHEHUAM, [10IYYaeM JIMHEHHBIE TOKH.

)4 BCKTOpHOﬁ AuarpaMmbl BUJHO, YTO IMIPU COCAUHCHUU KTPCYTOJILHUKOM» JIMHENHBIN TOK

Goubite (asHoro Toka B /3 pas: I,= \/g Iqb

MomtHocTH TpeX(baSHOFO IEPEMCHHOT O TOKa

IIpn paBHOMEpHOU Harpy3ke MOIIHOCTb, MOTpedisseMas
0T Tpex(a3HOH ceTH, He3aBUCHMO OT CI0Cc00a BKIIIOUEHHS
Harpy3Ku, BRIpaXKaeTcs CAeAyromen GopMynoun:

P=43 I,U,cosep akTtuBHas MOIIHOCTh Tpex(dazHOro
TOKa TPU COCTUHEHUH 3BE3/I0N U TPEYTOJIbHIUKOM

P=43 I,U,sin @ peakTBHas MOIIHOCTh Tpex(a3HOTO

TOKa IIpHu COCAUHCHUU SBCSJIOﬁ N TPCYTrOJIbHUKOM

S=+31,U, nonnas MOUHOCTb TIPH COENMHEHUH

BekmopHas duazpaMma

JIUHeLiHbIX U ¢ha3HbiX MOKOE
OPUMEHSIOT ~ CHEIHUAlbHbIE  U3MEpPHUTENbHbIE  TPUOOPHI, dns coeduHeHUs "Mpey2obHUKOM”

HAa3bIBACMBIC BATTMETpPaAMHU.

3B€3/I0M W TPEYroJbHUKOM [l M3MEpeHus MOIIHOCTH



IIpumep 4:

PacuerHo - rpaduueckas pabota Ned, 5

Pacuer Tpexha3HbIX S7IEKTPUUECKUX LIeTIel TEPEMEHHOT0 TOKa

Rat X,
A —®——
B Rat X,
c R Rat X,
A3 @
Uz
Raz I Raz an()
X.:,-rxcz TXCJ
0 (A9
L

1. Pacuer TpeX(I)aSHLIX QJICKTPHUUYCCKUX ueneﬁ, COCAUHCHHBIX «TPCYTI'OJIbHUKOMM:

Rat X L

Rat X L

Ra1 X L
° ._W

Jlano: B TpexdasHyio cucteMy BKIOUEHA: R =R, =R,=R.=100m

a) CHMMeTpHYHas aKTUBHO-UHAyKTHBHas Harpyska— X, =X, =X, =X.=80mu

Onpenenuth : MOKa3aHUS BCEX MPUOOPOB, BKIIOUEHHBIX B CXEMY U TTOCTPOUTH BEKTOPHBIE
nuarpaMmbl Harpy3ok eciu U1=220 B

Perenue:

1) Onpenensiem cxemy coenHeHUs1 Harpy30k: CumMerpudHas Harpy3ka Ral — XL coenunena B
«TPEYTOJIBHUK



— BOJIBTMETP 1 - oOmmwii st BCeid ey, BKITIOYSH MEX Ty IMHEHHBIMH MTpoBoJamMu A 1 B:

U, =U,=220 B

- ammepMeTp | W3MepseT TMHEHHBINA TOK M HATPY3KH, COEAUHEHHOM B «TPEYTOIBHHUK:

Al - IJll

- amrepMerp 2 u3MepseT (Gpa3Hblif TOK ISk HArPY3KH, COEAWHEHHOU B «TPEYTOIBHUKY:
Az = I(j)Z

I[Ipu coeTMHEHNH TeHEPATOpa M HATPY3KH «TPEYTONBHUKOM». b

Pacuer nuHeitHOTO U (ha3HOTO HAMPSHKECHUH HETTH: U.q = Uqb =220 B

Pacuer nuHEHHBIX U (ha3HBIX TOKOB IIETIN: Iﬂ =+3- Iqb
Uqb
Tok kaxmoit dassl onpeaensercs mo 3akony Oma: [ b=
Zd)
U 220
=—L=""=174

I =
Tox ghaszvr A » Z,, 128

Z, =R+ X2 =10° +8> =164 =12,8 Ou
Tox ghazer B quB 12,8

Z,, =R+ X =vJ10° +8° =164 =12,8 Om

I, =—=—=17 A4
Tox ghazvr C @C Zfl) 12.8

C
Z, =R, + X2 =10* +8% =164 =128 Ou

OrnpenensieM TMHEWHBIA TOK IS KAk I0U (ha3bl:

I,=+v31,=+3-17=29,4 4
[,=+31,=+317=294 4

[e=v3-1,.=+317=29,4 4



HaueptuMm B MaciTabe BEKTOPHYIO TUArpaMMy

40 B

M, = 0 U,=U,=55cmu
lem

MIZS—A I =59cm, 147:3,40/14
lem

[TocTpoenre HauMHAEM ¢ BEKTOPOB HANPsHKEHUM, pacrnosiaras ux noa yrioMm 120 rpagycoB apyr
OTHOCHUTEJIBHO JIpyTa.

OtknanpiBaeM ¢asHble TOKU. J{Jist 3TOTO onpeaensieM yriibl CIBUTOB (Pa3HBIX TOKOB OTHOCHUTEIBHO
(ba3HbIX HAPSKEHUM:

R, 10 0 U
cosp,=—9L=—"=078 = =38 A
paza A Ya=7 T128 ¢ 15
R 1
pazaB  cosp, = — _10 =078 = =38
Z, 128
R 10
aza C cosp.=—4L=—"=0,78 = ¢@=38
Z. 128
T.K. Harpys3ka B «TPCYTrOJbHHKEC) 1 oA = 3,4 cMm,
aKTHBHO — WHAYKTUBHAs,  TO
OTKJaAbIBaeM (pa3HbIE TOKH TIOJ 1 B = 3’4 M,
JTaMH, COOTBETCTBYIOLUIMMHU _
z:m( . y 1,0 =34cm
moit (aze B CTOpOHY
OTCTaBaHMS oT (a3HbIX
HaIpsHKEHUN (mo  yacoBoii
CTpeJIKe)

OrnpenernsieM JTMHEWHBIC TOKHU:

TCA + (_ TBC)

Ie=1Ie,—Ipe

~
OnpenensieM TUHEHHBIE TOKH 10 BEKTOPHON :
JMarpaMMme ¢ TIOMOMIBIO JIMHENKH: |I 5 s
L}
L ]
L}
L
'

I =1,=1,=1.=59cu-54~29,4 4




2. Pacuer Tpexda3HbIX AIEKTPHUECKUX LETIEeH, COeTMHEHHBIX «3BE310M»:

Hano: B TpexdasHyro cucreMmy BKIIOUYCHA: A °
a) HECUMMETPUYHAs! aKTUBHO - EMKOCTHAs

HarpysKa: R, =100m "
X;=2 Om
X =4 Om C
Xo=6 Om

o) A *

Onpenenuts : moKa3zaHUs BCEX MPUOOPOB,
BKJIIOYEHHBIX B CXEMY U IMOCTPOUTH BEKTOPHbBIE @3
JnuarpaMmbl Harpy3ok eciu U1=220 B Raz Raz | |Raz

Pemrenue: XC1—|_ ) P TXC3

1) Onpenensiem cxemMy COeTMHEHUS HATPY30K: @

Hecummerpuunas Harpyska Ra2 - Xc coenqunena
B «3BE3/1y» C HYJIEBBIM IIPOBOJOM

2) OmnpenenseM IEKTPUUYECKUE TAPAMETPBI, U3MEPSAEMbIE BKIIOUEHHBIMH B LI€TIb IPUOOPAMHU.
—Boabt™erp U, - o6ummii 1u1st Beel nenu, BKITIOUEH MEKILY JTMHERHBIMU IIpoBoaMu A u B:

U, =U,=220 B

- BonLTMeTpU 2 BKJIIOYEH MEX]y TUHEHHBIM IpoBoioM C U HyneBbIM IpoBoaoM 0, Harpy3Ku
COeIMHEHHOM «3Be3non»: U, =U ,,

- Amniepmetpsl 4;, 4, As} , 3MepstoT (azubie Toku pa3 A,B,C Harpy3ku, coeTnHEHHOM
«3BE3T0N:

A3 =Iqu
A4 =Iqu
Aszlqch

— AMriepmertp

V

4 M3MEpPSAET HYJEBOM TOK HArPY3KH, COCIMHEHHOM «3BE3/I0M»: A6 = IO

Pacuer e coeIMHEHHOU «3BE300UY:

U,=3U,

J

[Tpu coenvHeHNHU TeHepaToOpa U Harpy3KHU «3BE30M»:

Pacyer nuneiHOro U (pa3HOr0 HANPSKEHUH LEnu:
- O611ee TUHEHHOE HaNpsKEHUE 1IeTH

- P t Un=220B
- ®a3Hoe HanpsHKEHHE:

U, = Un - 220 =127B
V343
Pacuer muHEHHBIX U (Pa3HBIX TOKOB ICIH I — I



[Ipu coenuHEeHnU reHepaTopa U Harpy3Ku «3Be3/10i1» JIMHEHHBIN TOK paBeH (pa3HOMY TOKY:

U
Tok kax10# dassl onpeznensiercs no sakony Oma: 1, = Z—qb
¢
U 127
Tok d)a3blA I7A:I¢)A :Z_Z:H)—2:1295A Zd)A :\/Ra22+XC12 :\/102+22 :*\[104:10,2 OM
Toxam By _y _Us 1T 18y Zy=\Rh+ XS =\10°+4* =V116=108 Ox
! Z,, 108
B ’

Tox ¢pazer C

poor =Y 127 oes 40 Zye=RL+ XS =V10°+6° =136 =117 On

aC @C
Z,e 117

—

Tox B HyI€BOM IIPOBOJE PABEH: Io = _fA + _fB + TC

Jliist onpeiesieHus Toka O B HyJIEBOM IIPOBOJIE HAYEPTHM B MAacIITabe BEKTOPHYIO AUATPAMMY:

40 B
M, = 0 = Uqb=3,20ﬂ4; U,=55cm
lem )
3A
M = — I :4,2CM,
" lem ¥
I¢B:4CM, I¢C=3,6CM

U

- [locTpoenne HaunHaeM ¢ BEKTOPOB (Pa3HBIX HAMPSKEHUMN ¢ pacmonarast ux mox yriom 120°
JIpYT OTHOCUTENBHO Mpyra: U, =3,2cm =127 B

S -Us
Haxonum nuHelHble HaNpsDKeHUs ] Kak pasHOCTh 2X o
COOTBETCTBYIONIUX (Da3HBIX HAMPSKEHMNIA: %
s s o o (o Une Ua
U,;,=U,-U,=U,+\-Uy,4
Uy =U,—U. =0, +(-0.) Usc
~ ~ . ~ ~ >
UCA: C_UA:UC+(_UA) Uc /,
7 -Uc
Us

I1o BeKTOpHOM IUarpaMMe Ioay4aeTcs: |

-Ual Uca

U,=55cu=220 B |

OTKJIa,Z[BIBaCM (I)aSHBIC TOKH.

JU1st 3TOTO OTpeielisieM YITIbl CIBUTOB (Pa3HBIX TOKOB OTHOCHTEIBHO (ha3HBIX HANPSKEHUI:



— % _059= =53
0.2

cosQ, =

paza A oz, 10, 1,,=42cm,

dasaB S0P = 1;”2 =%=0,55:> p=56" I, =4cm,
B 8

1 oc = 3,6cm

daza C g =Ra2=i=0,51:> =59°
G RTE v

T.K. Harpy3ka B «3B€31€» aKTUBHO — EMKOCTHasl, TO OTKJIaAbIBAa€M (baBHBIe TOKHU IO yTJIaMU,

COOTBETCTBYIOIINMH KaXKA0H (haze B CTOPOHY onepedicenus ghaznvix HanpsadjceHuii (IPOTUB YaCOBOH
CTpEJIKN)

TOK B Hy'J'IeBOM HpOBOI[e paBeH FeOMeTqueCKOﬁ CYMMC TpeX (baSHLIX TOKOB:
L=1,+1,+1.

IIo auarpaMme ¢ IOMOIIbIO JIMHEUKHU OIpeaAcCIACM:

I,=08cm [,=08cm-34=2,4 4




