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METOIUYECKUE YKA3AHIMA 110 BEIIIOJIHEHUIO TTPAKTUYECKUX PABOT

KonrtponbHas pabota COCTOMT U3 YeThIpex 3aaad. Kakaas 3a1aua OTHOCUTCS K ONPeIeICHHON
teMme. 3anauda Nel Pacuer nieneil mocTOSIHHOTO TOKa OTHOCUTCS K TeMe 1.2 DneKTpuyecKkue 1enu
MIOCTOSIHHOTO TOKA.

3agayalNe2 Pacuer mapamMeTpoB MEPEMEHHOro Toka 1 3aga4ya Ne3 PacyeT Hepa3BETBICHHBIX
AIIEKTPUYECKUX LIENEN IEPEMEHHOIO TOKa OTHOCATCA K TeMe 1.4. [lepeMeHHbIN 371eKTpUUECKUi
TOK. DIEKTPUYECKHE e 0JHO(A3HOTO MEPEeMEHHOT0 TOKA.

3amaua Ned, 5 [Ipaktudeckoe 3ansatue 4 PacdyeT Tpexda3HbIX AMEKTPUICCKUX IETICH
MIEPEMEHHOT0 TOKA, COEIMHEHHBIX «TPEYrOJIbHUKOMY ; pakTH4eckoe 3aHsTue 5 Pacuer
Tpex(azHbIX IMEKTPUUECKUX LENel MEPEMEHHOTO TOKa, COETUHEHHBIX «3BE3/10i» OTHOCATCS K

teme 1.5. DnekTpuueckue 1enu TpexazHoro MepeMeHHOr0 TOKa

MeToauueckue yKa3aHus K pelIeHHIo 3a1a4u |
PACYET IEITEM [TOCTOSHHOI'O TOKA

Pemenue aroii 3anaun TpedyeT 3HaHUs 3akoHa OMa Juist BCel LIENU U €€ y4acTKOB, IIEPBOTO
3aKOHa KI/IpXFO(l)a U MCTOAWKH OIPCACIICHUA SKBUBAJICHTHOI'O COMMPOTUBJICHHUA LCIIU CMCIIAHHOT'O
COEIMHEHUS PE3UCTOPOB.

TeOpeTI/IquKHe CBCIACHUA:

U
B3anmMocBsI3b MeXTy OCHOBHBIMH TTapaMeTpaMH LIETH YCTaHABIMBAIOTCS 110 3akoHy Oma: | = =

Ilocnedosamenvhvim coeouneruem NPUEMHUKOG FIEKTPOIHEPTUH (puc.1) Ha3bIBAETCS COEAMHEHUE,
MIPU KOTOPOM KOHEI NEPBOT0 MPUEMHHUKA COEMHEH C HA4aJIOM BTOPOTO, KOHELl BTOPOTO C
HA4YaJIOM TPETHETO U T. II.
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HpI/I Pa3sMBbIKaHHUH ICIIA Y OJHOT'O U3 ITOCIEA0BATCIIBHO R R R
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COCAUHCHHBIX HOTpe6I/ITeHeI/I TOK HCYE3acT BO BCEU I I I I
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3akonsl 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 npuemHuxos (puc.2) F3MeKTPUUECKON SHEPTUU HA3bIBACTCA
COeIMHEHUE, TPU KOTOPOM Hauaia BCEX BETBEH JIEKTPUUECKOMN IETH MPUCOSTUHSIOTCS K
NIEPBOMY Y311y, KOHIIBI 3THX K€ BETBEH MPUCOCITUHSIIOTCS KO BTOPOMY Y3ITy.

V3en — ToYka, B KOTOPOM CXOIUTCS O0Jiee IBYX MPOBOJIHUKOB.

Bemeb — KaKpIi U3 IPOBOJHUKOB, PACIIONIOKEHHBIA MY IBYMSI Y3JIaMH.
Paszseemenenue — Bce BMecTe apaJIeIbHO COSAMHEHHBIC TIPOBOHHUKH.

o

o6y

puc.

3aKOHEI napajjiCJIbHOI0 COCAUHCHUA MTPUECMHUKOB.

U,5,=U,=U, =U; nanpadicenue Ha 3axcumax ucmo4HuKa Hanpsicenus

U Ha OMOEIBHBIX YHACMKAX OOUHAKOBbL

L, =1 +1, +14 CUNIA MOKA 8 HEPA36eMEIEHHOU Yacmu yenu

paeen. cymme moKo6 6 pazeemeieHull

G,. =G, +G, +G, okeusarenmuasn (00wasn) nposoOUMOCms pazeemeieH s yenu

pasHa cymme npoeo()wwocmeﬁ OMOEIbHbIX 661’)’[6612, cocmaesiArouwux yensv

LEL—}—L—FL R.= R R, R..= R R. R,
Roém Rl Rz R3 R1+R2 RL'R2+R1'R3+R2'R3




Tak kak HanpsHKCHUE MEXIY y3JIaMU TTOCTOSTHHO, TO TOKU B BETBSIX HE 3aBHCAT JAPYT OT ApyTa.
[TosTOMY npu omxnouenuy 00HOU U3 8emeell 8ce OCMaAbHble 8emsu 0y0ym nPoOOIIHCAMb
pabomamey.

» UYeM OoJibllle BeTBEl B apaLUIeIbHOM COCIMHEHUH, TEM MEHBIIIEC 00IIee COTPOTHUBIICHHE
BCEU LIEIIN.

» Tlpu mapayuieTbHOM COSIMHEHUH PE3UCTOPOB UX 00IIee COMPOTUBICHUE OyIET MEHBIIIE
HAWMEHBIIIETO U3 COMPOTUBICHUH.

CxeMbl AJIg pacuc€Ta 1 JaHHBIC CMOTPETH B HpI/IJ'IO)KeHI/II/I 1.

Ipumep 1:
Meroanueckue ykazaHusl K pelIeHuIo 3a1a4n |

PacuetHo - rpadguyeckas padora Nel

Pacuer snekTpuyeckux 1enen nocTOSHHOro TOKa

Hano: R;, Ry, R3, Ry Uy

OnpenenuTh: BCE TOKM M HAITPSKEHUSI DIICKTPUIECKON
[eITn

® @
Uosu

Hpeo6pa3yeM CXEeMY, paS6I/IB €€ Ha yacTu. B 3TUX 4acTAX JOIKHBI MMPpUCYTCTBOBATb HpOCTCﬁIHH@,
YHUCTO MMOCIICAOBATCIIbHBIC NI YUCTO IMapalJICIIbHbIC COCAMHCHUA.

B cxeme nmeeTca Yucmo nocaedosamesnsHoe R; R,
Cxema A) S S
coeduHeHue pe3ncTtopos R, u Rs.
RF
p
Rj
1
| S—
te o
Uasu.;
» [lo 3akoHam nocsedosamesibHO20 CoeOUHeHUS Cxema bB) Ra
MOYHO HalTN 3KBMBAJIEHTHOE MM CONPOTUBEHNE 1
R
R>3=R;+R; 3
» B cxeme (B) umeetca yucmo napannensHoe Re
| S
coeOuHeHuUe pe3ncTopoB R,z 1 R,.
+ .
Uosa




> [lo 3aKoHaMm rnaparsesbHo2o COeOUHEeHUS MOYKHO

HaTM 3KBUBANEHTHOE MM COMPOTMBAEHUE:
R23s = Res -Rs

Cxema B) —1 ] —i

R23t+R4
> B cxeme (B) umeeTtca uncto nociesosartesibHoe + -
® 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, KOTOPBLIC MOXXHO OIMPCACIINTD B I[aHHOﬁ TCIIN.

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

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

Cxewma C) Row

—
L.

& o0—

D-aHO: R1; R234, Io6u4; Uo6u4

OI'IQeQ,efIFIEM nageHne HanpaxXeHnAa Ha KaxXaom
pesucrope.

Mo 3akoHam nocsedosamesibHO20 COEOUHEHUA
Uosy= U1+ Uz

Mo 3akoHy Oma:

Cxewma B) , U1 v U2s4
R Rz

1

LI

+ -
Ui=losy * R: Us3s = lo6u * R234 . e
UOSH.J
NaHo: 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;

DIaHO R'I! RZ! R31 R41 U05U.U IO6LLU U17 U2341 /231 /4




Cxema A) U Uz

OngegenﬂeM nageHne HanpAaxeHmAa Ha
pe3unctopax R, n R
I'IO3aKOHyOMa: U2:123'R2 U3:I23'R3

PACYET ITAPAMETPOB ITEPEMEHHOI'O TOKA

TeOpeTI/IquKHe CBCACHMUA:
HapaMeTpLI MNEPEMECHHOI'O JJICKTPHUYCCKOI'O TOKA:

1.llepuoo T (puc.3) — BpeMsi, B TCYCHUU KOTOPOTO IPOUCXOJIUT
BeCh IIUKJ u3MeHeHus nepemeHHbx JJ[C, Toka i !
HaANPSDKEHUS; U3MEpSieTCs B ceKyHAax (C). L | Em
2. Yacmoma f — BenuunHa, oOpaTHasl IEPUOY, TTOKA3bIBAKOILAS, -

CKOJIbKO IIEPHUOJIOB COAECPKUTCS B 1 CEKyHJIe (MU YUCII0
000pOTOB POTOPA B CEKYHNY); €AMHMLIA U3MepeHus I epy

Ty):

ok

r crangaptHas yactora B Poccun f =501y
cm

3. Venosas wacmoma w - CKOpOCTh U3MEHEHUS YITIa 0 B TEUCHUE
BpPEMEHHU ¢, eANHUIIA U3MEPEHUS paiiaH B CEKYHAY (pad/c):

SRS
>

puc.3

(24 (74
H=— = d=0 = [=—
4 (0]

Ha mpakruke 11 Poccnn o =27 f=2-3.14-50=314 pad/

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

5. Menoeennvie 3naueHus moka i, HANPANCeHUs U, 20c e
(puc.4) - 3Ha4YeHHUS FTUX BEJIUYUH B JIF0O0I MOMEHT
BpeMeHU. 3MEHSI0TCSI 0 CHHYCOUIAJIbBHOMY 3aKOHY:

puc.4

i=1, sinwt
u=U, sinwt

e=F_sinwt



6. Jleiicmsyrowue 3navenus moxa I, nanpsiicenus U u 30c E - BBOIATCS I U3MEPEHUS
CHHYCOHUJIAJIbHBIX BEJIMUMH TOKa, Hanpsbkenus u DJ1C. JleficTByronme 3HaueHus
CUHYCOMIAJIbHBIX BEJIMYUH HAHOCSTCS HA MIKAJIBI DJICKTPOU3MEPHUTEIHHBIX MPUOOPOB,
U3MEPSIOLINX MTEPEeMEHHbIE 3HAUCHUS

I = j/% =0.7071,,
U Heticmsyrowee 3nauenue nepemenno2o moka
U=-—=%==0.707U, PaBHO TaKOMY TTOCTOSTHHOMY TOKY, KOTOPBIH 3a
2 BPEMSI, PAaBHOE OJTHOMY MEPHO/LY, BBIAEISIET Ha
P E, 0707 E PE3UCTOPE OJUHAKOBOE KOIMYECTBO TEILIOTHI C
= NG =u m HepEMEHHBIM TOKOM

He Bcerya HauasbHbIA MOMeHT oTcuera Bpemenn /1 =0 coBmamaer ¢ nmpoxoxkaenueM gepes
HOJIb CHHYCOH/IaJIbHOM BEIMYUHBI, U B CBS3U C 3TUM Ha Tpaduke BeKTop / B HaYaJIbHBI MOMEHT
m

BPEMEHH 00pa3yeT ¢ TOPU30HTATHHONU OChI0 HEKOTOPBIH
yroia a. i

HpI/I 9TOM B MOMCHT HadaJla OTCUCTAa BPECMCHU
CUHYyCOnJaJibHaA BEJINYHNHA UMCCT 3HAYCHUC!

VYron o (puc.5) Ha3bIBACTCA HAYANbHLIM (DA308bIM V2TIOM ts
UU HAYATLHOU Pa3olL:

i=1, sin(of, +a)=1, sina/

puc.5

C,[LBI/IF (1)8.3 CUHYCOUJAJIbHBIX BCJIIMYUH.

[Tpu BpamieHun poropa ¢ IByMsl YKpEIJIEHHbIMUA HA HEM BUTKAMU € U e , B HUX Oyner
12

uHAyKTHpoBaThcs 3/1C 0oMuHAKOBOM YaCTOTHI U C OAMHAKOBBIMH aMILIUTYAaMH (puc.6)

B cnencTBue caBura BUTKOB OTHOCHTEINIBHO APYT Apyra B mpoctpanctse JJC gocTurarot
aMIUTUTYIHBIX 3HAYEHUI HE OTHOBPEMEHHO:
TIE o ¥ o HadanbHbIE (a3bl, OMPEIesioT i

iy =1, sin(or+a,)
BEJIMUNHY CMEIIEHNS CHHYCOUI e U e
1 2

OTHOCHUTEIJIPHO Hayasla KoOpJAuHar rpaduka.

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

&= E_ sm{af+c, )|

i =1 sin(of —a,)

puc.6

Pa3zHocTh HauanbHBIX (Pa3 IBYX CUHYCOMJAJIbHBIX BEJIMYUH Ha3bIBAE€TCA cosueom ¢has (puc.7):



p=a —a,
Hauanom nepuoda Ha3pIBaeTCsi MOMEHT BPEMEHH, B KOTOPOM CHHYCOUIaIbHAS BETHYNHA
MpOXOAUT Y€PC3 HYJICBOC 3HAYCHUC, ITOCJIC KOTOPOIr0 HAYMHACTCS €€ TMOJIOKUTEIBbHOE 3HAUEHUE,

HavanbHas ¢a3a o OTCUUTHIBACTCS 110 OCH ¢ OT Hadasia
Hepuojia CHHYCOU/IbI 10 Hadajia KOOPJUHAT. | e e

[-]]
ITpu a > 0 — Hayano CUHYCOUIBI CIIBUTACTCS U 0
BJIEBO OT Havaja KOOPJAUHAT a g L 4 | I /
' t

[Ipr o < () — HaYaaO CUHYCOMIBI CABUTAETCS l." 'ul \/
BIIPAaBO OT Hadyajia KOOPIMHAT. ". 7 \f‘_, PR

\ | '
Cunycouoa, 'y KOTOPOM Hadajgo IEpUOIA

BO3HUKAET clieBa Ha rpaduke paHblle, 4eM Yy
JPYroi — CUUTACTCS onepexcarouei no ¢haze; a
Ta, y KOTOPOIl Mo3xe — omcmaroweti no gase.

puc.7

MeTtoauueckue yKa3aHus K pelieHuIo 3a1a4uu 3
Pacuer Hepa3BeTBICHHBIX 3JEKTPUUECKUX LIETIEH IEPEMEHHOT0 TOKA

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

VYyacTku 1emnu, Iie IPOUCXOIUT B OCHOBHOM ITPE0Opa30BaHUE IIEKTPOMArHUTHOM
SHEPTUU B TEIUIOBYIO, 00JI/Ial0T COMPOTUBIICHUEM, KOTOPOE HA3BIBACTCS AKMUBHBIM
conpomugnenuem U 0003HAYACTCS — Ra

Ra - BCJIMYHMHA, XapaKTCPU3Yyromiasa COIIPOTUBIICHUEC LHCIIH ICPEMCHHOMY

TOKY: R,

Ha TakoM y4acTke BKJIFOUCHBI PE3UCTOPBI, JIAMITbl HAKAJTHBaHHS, —I:'—
3IICKTPOHATrPEBATEIIbHBIC YCTPOMCTBA, a TaKXkKe (peppOMarHUTHBIC O603HaeHWe Ha CXeMe
CEep/ICUHUKH PAa3INYHBIX DJICKTPOTEXHUIECKUX YCTPOHCTB U

YyacTtku eIy, rA€ BbIpakCHbl B OCHOBHOM MArnuTHBIC I10JIA, Ru ]
06J'IaI[aIOT HHAYKTUBHOCTBIO, KOTOPOC HA3BIBACTCA peaKmueHbiM

eounuya uzmepenus (Oam)
UHOYKMUBHBIM COnpomueneHuem 1 0003Ha4aeTcst — XL

¥, =0-L  eounuya usmepenus (Om)

Ha TakoM ydacTke Lenu BKIIOYEHBI MHAYKTUBHBIE KaTYIIKU Pa3JInYHbIX dJIEKTPOTEXHUUYECKUX
YCTPOMCTB (HanmpuMep 0OOMOTKH MOITIOCOB 3JIEKTPUUECKUX MAILIUH, 0OMOTKH TpaHC(HOPMATOPOB).

X

L

NV O06o3HaueHne Ha cXeMe

YyacTtku LEeIMu, rac BbIPAXCHBI B OCHOBHOM JJICKTPUYCCKUC 1014, O6J'I&I[3.IOT C€MKOCTbBIO,
KOTOPOE€ HA3BIBACTCA peaKmu6HbiM eMKOCMHbIM conpomueleHuem u o0o3HavaeTcd — X
c
1

— eounuya usmeperus (Om)
w-C

X =

X
_| I_ O0o03HaueHME HA CXEME

Ha TaxoMm Y4aCTKE LS BKIIFOYEHBI KOHACHCATOPEI, SJICKTPHYCCKUC KaOemu.



OnHOda3HbIe IEKTPUIECKHE TICTIH, BKIFOYAIOIINE BHIIICTIEPEUNCIICHHBIE TAPaMEeTpHI,
Ha3bIBAKOTCA LUCIISAAMU C COCPEAOTOYCHHBIMU MapaMETpaMHi U MMO3BOJIAKOT U3YUUTH CBOMCTBA
OTJENIbHBIX YYAaCTKOB LIEIH, 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+ 11
X COSQ = U” = R“
¢ U YA
-":v;-" Ra Sin qD = ﬂ — ﬁ
U y4
QA GKIMUEHO - eMKOCINHON Yeml Z = Rj + ZCZ
R 3 /- U
R+ 7]
Z N COoSQ = U“ = R“
¢ U YA
1 UC lc
sin @ = =
¢ U Z

Ona aKMuUeHO - UHOYKIMUGHO -
EeMROCITTHOU Leny

Z=\R:+(z,-2)" om x,>7,

U
:l: &
R, Z=\/Ra2+(;(c—;(L)2 onsa  y.>y,
-2
Z




HCHI/I C aKTUBHBIM COITPOTHBJICHUEM

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

~ Ucemu Ra 4@20

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 ¢ uyenu c th)meuGHOCIanO omcmaem om

L 2

0
UL Hanpsaicenusn smoi yenu 1/4 nepuooa, unu “9-90

~ Ucemu X )i

Ha BekTOpHOI 1uarpaMmMe OTCTaBaHue TOKa 90°

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

HCHI/I MNEPEMEHHOTO TOKa C EMKOCTHBIM COITPOTHUBICHUEM

i Tok 6 yenu ¢ eMKoOCmviO 8 CB0UX UIMEHEHUSX
onepesicaem no paze HanNpsidceHue KOHOeHCamopa Ha
u . 1/4 nepuooa, unu 40:900

u, i,p

; I ; u

90°
Ha BexTopHOi1 1tnarpamme onepexenue [ .

OTHOCUTENbHO U MOKa3bIBACTCS npomue wt
4acoBou CMpenKu.




CxeMbl U151 pacueTa U JaHHble cMOTpeTh Ipunoxkenun 3.

[Ipumep 2:
Pacuetno - rpaduueckas padora Ne2

OINIPEAEJIEHUE IMTAPAMETPOB ITEPEMEHHOI'O TOKA

i, =15sin (3141‘ + z] OMPELE/INTE:
[aHo: 2 . AMnanTyay TOKa

i, =25 sin (314t _z} [JeictBylolee 3Ha4YeHNe TOKa

6 HauanbHyto ¢asy Toka

Yrnosyto 4yacToTy
YacToTty
MNepuog
MrHoBeHHOE 3Ha4YeHMe TOKa B Hauya/ibHbli MOMEHT BPEMEHM
Casur no ¢ase mexagy 3afaHHbIMU TOKaMu
MocTpouTb rpadmK TOKOB U KPYroByto Anarpammy

©ONOU A WNE

AMIUTUTYIHBIE 3HAYEHUS TOKA I, i = Im - sin(a)t +a )

I, =154 1,=25A

2. lMetictyromue 3nasenns toka [ = —==0.707-1,

15
I, =—=0.707-15=10,6 A
L2
25
I, =—=0.707-25=17,7A
P2
3. Yeon o (nauanvnas paza) a, = 7 _ogq° a, = _T_ 3¢
2
1. Vrosas qactota o (pan/c) =314 paod/c
5. Yacrora f (I'n) o 314
=—= =50 T
P VIR
= 1 _ L 0,02 ¢
f 50



6. [Tepuon T (c)

7. MrHoBeHHOE 3HaUCHHE TOKA B HAYaJIbHBIM MOMEHT BpEMCHHA

i, =15sin[314-0+ 2 |=15-sin2 =15-1=15 A
2 2
i, = 25 sin [314-0—%): 25-sin(—%) =25-sin“?”= 25-(~0,5)=-12,5 A

8. CaBur no ¢aze Mex1y 3aJaHHBIMU TOKaMH

gD:E_ _f :£+£:2—”:1200
2 6) 2 6 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 JIA pacdy€Ta CMOTPCThH B HpI/IJ'IO)KeHI/II/I

3.
[Ipumep 3:
PacuetHo - rpaduueckas padota Ne3
Pacuer Hepa3BETBIEHHBIX LIENEN IEPEMEHHOTO TOKA
Rat Xc Raz
—CHE
® O
~U
AaHo: Onpepenutsb:
X, =90m 1. 7- obliee conpoTMBaeHMWe Lienu
R,;=5Om 2. |- obwuin ToK uenm
Xc=150m 3. cos @ - KO3OPUUMEHT MOLLLHOCTH
R.=30m 4. MMapeHus HanpsXeHUA Ha KaXkA0M CONpOoTUBAEHUU
Ua_z 200 B 5. MocTpouTb B macluTabe BEKTOPHYIO AMarpammy
- 6. AKTUBHYIO P, peakTMBHYO Q, NOJIHYI0 S MOLLHOCTK Lenm



1. OITPEZIEJISIEM o61iee conpoTuBieHue uenu Z

Z=(R,+R,) +(Xo—X,} =/(5+3) +(15-9F =10 Om

2. OITPEAEJIAAEM oOmuii Tok nienu |

I=g=@=2()A

Z 10
3. OITPEJAEJISIEM k03¢ GUIMEHT MOITHOCTH

R,+R, 5+3
CoS @ = = =0,8
I1 oOnuue bpamu v SIEM =36°
7 10 o Tabnuie bpaauca onpezaenseM yroi ¢

4. OITPEJAEJIAEM naaenus HanpspKEHUsST HA COMPOTUBICHUSAX

U,=I-R,=20-5=100 B U U U Us
U,=1R,=20-3=60B \ X, \\,\ Rat \\ X\ Ra2 \
U,=1-X,=20-9=180 B e M H I_l’
U.=1-X.=20-15=300 B * v

ONU.

5. [IOCTPOUM BeKTOpHYIO [uarpaMmy TOKa U HANPSKEHUN U JJOKAXKEM IPABUIbHOCTb
MIPOU3BEICHHBIX PACYETOB

[TocTpouM BEKTOPHYIO THArpaMMy € MOMOIIBK) BEKTOPHOTO CJIOKEHUS HAaWJICHHBIX 3HAYCHU N
MTaJICHUI HaIIPSIKEHUN: [7 o - -

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

Buibupaem  macuma6b

011 MOKA U HANPSAHCEHUL Uu,=100B U,=60B
=54/ = I=4cu U,=180B U.=300B
M, =508/ = U, =2cn U=200B 1=20A
U,=12cm
U, =3,6cu
U =6cu

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-cosp=200-20-0,8 =3200 Bm
OITPEAEJISIEM peakTHBHYIO MOIIHOCTb IEKTPUUYECKON LIENU:

Q=1-(X,-X,)=20"-(15-9)=2400 BAp

unu

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

OIPEJEJISAEM mnosnHy0 MOUTHOCTh 3JIEKTPUUECKOH EMu:

S =/P> + 0% =+/32007 +2400° = 4000 BA
uiu

S=U-1=200-20=4000 BA

Jannble g pacuera cMOTpeTh B IIpuinokeHnn
3.

MeTtoauueckue yka3aHusl K pelieHuIo 3aaauu 4

Pacuer Tpexda3HBIX MEKTPUUSCKUX IICTICH TEPEMEHHOTO TOKA

Teopernueckue cBeaeHuss: e

B TpexdasHoii cucteme nepeMeHHOro Toka AeWCTBYIOT TPH
9IC OIMHAKOBOM YacTOTHI, B3aUMHO CMEIICHHBIE 110 (aze

240°
wt

1
Ha OJIHY TpeTh ( /3)nepI/Ioz[a.

e,=FE sinwt -

e, =E, sin(a)t —2—7[)
3
e-=FE, sin(a)t - 4?7[)

OOMOTKH reHepaTopa MOKHO COETMHUTH ABYMS CIIOCOOaMH:
«3BE3JI0N» U «TPEYrOIbHUKOM.

CoenuHeHne 0OMOTOK reHepaTopa «3Be30M».

[Ipu coenuHeHN 0OOMOTOK 3B€37]0M KOHI[BI OOMOTOK X,

YV, Z coequnstoTCs B OAHY TOUKY /N, HA3bIBAEMYIO H)1€601
MOYKOU UU HEUMPAIbIO 2eHepamopa.

B demwipexnposoomoii  cucmeme K  HeUTpanu

MPUCOETUHAETCA HEUTPAJIbHBIN, WIIK HYJIEBOU MpoBoa. K

puc.8

YeThIpexnpoBogHas

puc.9



HayajjlaM OOMOTOK TeHepaTopa MPHCOCAWHSIIOTCS TpPH

JINHEMHBIX MPOBO/IA.

HanpsokeHus MexIy HauanaMu ¥ KOHIIaMu (a3, Wi, 4TO TO K€, HAITPSDKECHUS MEXK/Ty KaXKIbIM M3
JTUHEHHBIX TIPOBOIOB M HYJEBBIM, HA3bIBAIOTCS (haszubimu HanpsiceHusm 1 0003HadaroTcs Uy, p,
U. unu B obmmem Buze Uy

Hanpsoxenus Mexay HadyagaMu 0OMOTOK, HIJIH, YTO TO K€,
MEX]1y JTMHEUHBIMU TPOBOIAMU, HA3BIBAIOTCS AUHEUHIMU
Hanpsicerusimu u 0o6o3Havdarotes Usp, Upe, Uy H B 001IIEM
Bujae U,

OO6biuHO Bce (a3pl OOMOTKH T€HEpaTopa BBIMOJIHIIOTCS
OJIMHAKOBBIMH, TaK YTO JCUCTBYIOIIME 3HAYEHHUs 31C B (azax
paBHbl, T. €. E4=FEp=FEc , HO CIBUHYTbl OTHOCHUTEJIBHO IPYT

BekTopHaa auarpamma
TpexdgasHbix 3[C

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

Taxyto xe quarpammy uMmerot (azHble HanpsbkeHus reneparopa Uy, Ug, U,

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

UAB

Bekmop AuHeliHo2o HanpAaxeHuAa paseH pasHocmu
8EKMoOpo8 coomeemcmeyrouwux d)03HbIX Haﬂpﬂ)KEHUU.

<

A+(_UB) 0 -
B+(_UC) U
C+(_l_jA) Usg
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&
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b
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<
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[n]

CA4

U3 exmopHoil ouazpammul 6UOHO, YMO 8eKMOP JTUHEUHO20

HanpsosiCeHus npu coeouHeruu 0OMomox cenepamopa UCA

«36€3001» OObULe BeKMOpA (Pa3HO20 HANPANCEHUS A J3:
BeKkTopHaa AnarpamMmma HanpsoKeHU

Ufl = \/qub

CoenuHeHrne 0OMOTOK FeHepaTopa «TPeyroIbHUKOM.

[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 00MOTKH Z ¢ HayanoM mnepBoil A. Tpu TUHEHHBIX

[IPOBOJIA, UAYIIUX K IPUEMHUKAM DHEPIUU, IIPUCOCTUHSIIOTCS c X

K HayanaMm ¢a3 4, Bu C. m

2 obMoTKa



[Ipy TakoM coeAMHEHUH OOMOTOK hasHvle 7y 7\ °
HANPSIHCEHUS. PABHBL IUHEUHBIM. A
Usz | Ueca
Usp=Uy
Usc = Us u,=0, ¢ ¥ B
Uca = Uc B 1 ¢
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. YeTsIpeXnpOBOJHON — UCIIOJIB3YETCS IIPU OCBETUTEILHON HArpy3Ke
2. TpexnpoBoJHOW — HCHONB3yeTCs IpPU CUIOBOM Harpyske (T.e. MNpU MOAKIIOUYEHUU
3JIEKTPOJBUTATEIIEH )

YeThIpexnpoBOIHAs CUCTEMA TPeX(a3HOrO TOKa.

Ecnu ¢a3Hble 0OMOTKH reHepaTopa Win NOTPEOUTENsI COETUHUTD TaK, YTOObI KOHIBI 0OOMOTOK
OBUIH COEAMHEHBI B OJJHY OOIIYIO TOUKY, a Hadana 0OMOTOK MPUCOEAMHEHBI K JINHEHHBIM
IPOBO/AM, TO TAKOE COECMHEHNE HA3bIBACTCS COCMHEHHUEM 3BE3/101 U 0003HAYAETCS yCIOBHBIM
3HakoM Y. Ha pucyHke 0OMOTKH TeHepaTopa U HOTpeOUTeNsl COeTMHEeHBI 3Be310i. Touku, B
KOTOPBIX COETUHEHBI KOHIIbI (Pa3HBIX 0OMOTOK I€HepaTopa WM MOTPEOUTENs, Ha3bIBAIOTCS
COOTBETCTBEHHO HYJIEBBIMH ToukaMu reHepatopa (0) u norpedutens (0').

O6e Touku 0 u 0' coequHEHbI TPOBOIOM, KOTOPbII HA3BIBACTCS HY/I€8bIM, UITU HEUmpaibHbiM
npogooom. OcTalbHble TpPU TMpOBOJAA Tpex(a3HOH CHCTEMBI, HAYIIHE OT TeHeparopa K
NOTPEOUTENI0, HA3BIBAIOTCA JUHEUHbIMU nposodamu. TakuMm o0pa3oM, I€HEpaTop COEIUHEH C
norpeduTeneM 4eTslpbMs MpoBoAaMu. [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 00o3Hadaercss B obumieM Buae Iy Tok, mpoTekaromuii MO JIMHEHHOMY IIPOBOAY,
Ha3bIBACTCS JIUHEUHbIM MOKOM W o0o3Hadaercss B obOmiem Buzae [, [lo HyneBoMy mpoBoxy

—

MIPOTEKAET TOK, PABHBIA 2e0Mempuieckoll cymme mpex moKos: Io =1 4 T IB + IC .

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

HampspkeHus, uaMepeHHble MeXIy HadanaMu (a3 reHepatopa (WiIu MOTPEOUTENsT) U HYJIeBOU
TOYKOM (MM HYJEBBIM IIPOBOJIOM), HAa3bIBAOTCS (ha3HBIMH HANPSHKEHUSIMH B 0003Ha4aroTcst Uy,
Ug, U. niu B o0wmem Buge Uy,

Hanpspxenus, n3amepennsie Mexay Hadanamu 1Byx ¢a3: A u B, Bu C, C u A — reneparopa
WM TTOTPEOUTENIS, HA3bIBAIOTCS IMHEHHBIMU HANIPSDKEHUSIMU U 0003Hauatorest Uysp, Upe, Uy nnm

B o0meM Buze U,. Ilpu stom U, = J3U 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:

T 14 1y
_ A _'B _C
COS¢A—— COS(pB—— COS¢C—

ZA ZB ZC

eticmeytowee 3nauenue moxka 6 HeUMpaibHOM NPOBOOe
MOJCHO onpedenums MoIbKO ¢ NOMOWbIO BEKMOPHOU
0UaAPaMMbl PU 2eOMEMPUUECKOM COHCEHUU BEKMOPO8
JIUHEHbIX (hazHbIX) MOKO8:

—

IL=1,+1,+1.

COG,[[I/IHCHI/IC reHeparopa u NpueMHHKA SHCPI'UH «TPCYTOJIbHUKOM)).

TNuHeiHsIA nposoadaskl A

Kpome coenmnenus 3Be3n0id, reHepaTophl, Feneparop \  Harpyaka

TpaHchopMaTophl, 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
HauanoM a3l C u koHeny assl C

Cxema eK/FOYeHLS 2eHepamopa U Hazpy3ku

“mpeyaonbHuUKoM"
COCTMHEH C HavajoM (a3bl A4.



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

Ecimu 0OMOTKHM TeHepaTtopa COCIMHEHBI TPEYTOJIBHUKOM, TO JHUHEHHOE HAIMPSIKCHHE CO3IacT
Kaxas pa3zHast o0OMOTKa.

Y motpebuTens, COCAUHEHHOTO TPEYrOJbHUKOM, JIMHEWHOE HAMPSIKEHUE MOIKIIOYAeTCS K
3akuMaM (a3Horo compotuBiicHUsA. CieI0BaTeIbHO, MPU COCIUHEHUH TPEYroJbHUKOM (a3Hoe

HANpsDKEHUE PaBHO JIMHEHHOMY HaIpsDKEHUIO: U i U ¢ VW Mo cxeme MAyT NUHEHHBIE M

(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
=11

- |::> IAB IBC ICA ®a3Hble TOKH

I
_I’ . _I’ T TeHepatop A= % Harpy3ka

I
o o C4
Jlunetinvie moKu PA6HbL ceomempudecKkou /
pasHocmu ¢a3Hblx MOKOB8. c

[lpu cumMeTpu4yHON Harpy3ke (QasHble TOKH

OIWHAKOBBI 110 BCJIMYMHC W CABHUHYTHI OJUH

oTHocuTenbHO Japyroro Ha 120°. IlpousBoas
BBIUUTAHWE  BEKTOPOB  (pa3HBIX  TOKOB  COTJIAaCHO
MOJIyYEHHBIM YPaBHEHUSAM, TIOTy4aeM JIMHEHHBIE TOKH.

4 K3 BCKTOpHOﬁ JuarpaMmbl BUIHO, YTO IIPHU COCANHCHUHN «KTPCYT'OJIbHUKOM» JIMHEHHBIN TOK

Oouibliie ha3HOro TOKa B \/§ 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 CAeAyomen GopMynoun:

P=43 I U,cose aktuBHas MOIIHOCTH TpexdazHOro
TOKa MPU COCTMHEHUH 3BE3/I0M U TPEYTOJIbHUKOM

P=43 I, U, sing peakTuBHas MOIIHOCTH TpeX(a3HOro
TOKa IPU COETMHEHUH 3BE3/I0M U TPEYTrOJIbHUKOM

S :\/§ Iﬂ Uﬂ MoJiIHask MOIIHOCTb HpHU COCAUHCHUU

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:

PacuertHo - rpaduueckas pabora Ned

Pacuer Tpexda3HbIX S7IEKTPUUECKUX LIeTIel TEPEMEHHOT0 TOKa

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

1. Pacuer TpeX(I)aSHLIX QJICKTPHUUICCKUX ueneﬁ, COCAUHCHHBIX «TPCYT'OJIbHUKOMM»:

Rat X L

Rat X L

Ra1 X L
. ._W

Jlano: B Tpex(aszHyro CUCTEMY BKIIOUEHA: R =R,=R,=R.=100nm

a) CHMMETpUYHAs AKTMBHO-MHAyKTHBHAs Harpyska — X, =X, =X, =X = 8Om

OnpenenuTth : MOKa3aHUS BCEX MPUOOPOB, BKIIOUEHHBIX B CXEMY U TOCTPOUTH BEKTOPHBIE
nuarpaMmbl Harpy3ok ecin U1=220 B

Pewenue:

1) Onpenensiem cxemy coeHeHHsT Harpy30k: CummerpudHas Harpy3ka Ral — XL coenunena B
«TPEYTOJIbHUK



— BOJIBTMETP 1 - o0mmmii 1y1st Bcel 1enu, BKIIOYSH MEX Ty JTMHEHHBIMU TTpoBofamMu A 1 B:

U, =U,=220B

- aMIICpMCTP 1 U3MCPACT JIMHEHHBIN TOK JJIA Harpy3Ku, COCI[HHCHHOﬁ B «TPECYTOJIbHUK)):

Al - Iﬂl

- amrepMeTp 2 u3MepsieT (Gas3Hblii TOK sk HArpy3KH, COEAWHEHHOU B «TPEYTOJILHUKY:

‘42 IqbZ
U=U
n d)

[Ipu coenrHEeHNU TeHEpaTOpa U HArPy3KU «TPEYTOIbHUKOM:

Pacuer nuHeiHOr0 U pa3HOrO HANIPSHKCHUH LSTH: U,= Ugb =220B

I,=+3-1,

Pacuer nuHeMHBIX U (l)aBHLIX TOKOB L CIIN:

Tok kaxmoii passl onpenensercs mo 3akony Oma: [ = ¢

)=t
Zy

U
= e o220 _ 47

I _
Tok pazvt A o4 Z¢A 12,8
Z, =R, + X} =10°+8> =164 = 12,8 Om
U
I,=—"= 229 _ 174
Tox ghazer B quB 12,8

Z,s =Ry +X; =v10* + 8% =164 =12,8 Om

U, _220_,

I, =——= =17
Tox ghazvr C @C quc 12.8

Z,o =R+ X; =410> +8 =164 =12,8 Om

OrnpenernsieM TUHEWHBINA TOK TSI KaXI0U (ha3bl:

[, =v3-1,,=+3-17=294 4
I,=+31,,=v317=294 4

[o=+31,.=+3-17=294 4



HaueptuMm B MaciTabe BEKTOPHYIO TUArpaMMy

40B
==

M U,=U =55cm

Y lem ¢ !
A

MI:S— 1,=59cm, 1,=34cm
lem

[TocTpoenre HauMHAEM ¢ BEKTOPOB HaNPsHKEHUM, pacrnosiaras ux noa yriioMm 120 rpagycoB apyr
OTHOCHUTEJIBHO JIpyTa.

OtknanpiBaeM ¢azHble TOKU. J{Jist 3TOrO onpenensieM yriibl CIBUTOB (Pa3HBIX TOKOB OTHOCHUTEIIBHO
(ba3HbIX HANIPSKEHUH:

=

10

cosp,=—=——=078 = ¢@=38 Ua
gasza A 1 Z, 128 4 IAB
R 10
paszsaB  cosp,=—L=—"=078 = ¢@=38
Z, 128
R 10
aza C cosp,=—L=—=078 = =38
Z. 128
T.K. Harpy3ka B «TPCYTrOJbHHKE) 1 p4 = 3,4 cm,
aKTHBHO — WHAYKTUBHAs,  TO
OTKJIaJbiBacM (ha3HbIE TOKH IO 1 $B — 3’4 M,
JTaMH, COOTBETCTBYIOIINMHU _
izm 1 y I,c=34cm
noi  ¢aze B CTOpOHY
OTCTaBaHHS oT (a3HbIX
HaIpsHKEHUN (mo  yacoBoii
CTpeJIKe)

OrnpenensieM JTMHEWHBIE TOKHU:

— —

TCA + (_ TBc )

IC = ICA - IBC

~
OnpezensieM JITUHEHHBIE TOKH 10 BEKTOPHON :
JMarpaMMme ¢ TIOMOMIBIO JIMHENKH: ‘I 5 s
L}
L ]
L}
L
'

1 =1,=1,=1.=59an-54~294 4




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

Hano: B TpexdasHyro cucreMmy BKIIOUYCHA: A °
a) HECUMMETpPUYHAs! aKTUBHO - EMKOCTHas

HarpysKa: R,=100m "
X:=2 Om
X =4 Om c
Xc=6 Om

o) A *

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

Pemienue: X 1—|— X= TXC3

1) Onpenensiem cxemMy COeTMHEHUS HATPY30K: @

®°

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

2) OmnpenenseM IEKTPUUYECKUE TAPAMETPBI, U3MEPSAEMbIE BKJIIOUEHHBIMH B LI€TIb IPUOOPAMHU.
—Boabt™erp U, - o6umii 1u1st Beel nenu, BKITIOUEH MEKILY JTMHERHBIMU IIpoBoaMu A u B:

U =U,=2208
- BOJILTMeTpU 2 BKJIFOYEH MEXY JIMHEHHBIM ITpoBoJoM C u HyseBbIM ITpoBoJoM 0, Harpy3ku

COCIMHEHHOU «3Be3foi»: U, =U 2

- Amnepmerpsl 4, 4,, As} , 13MepstoT (azubie Toku pa3 A,B,C Harpysku, coeTMHEHHOM
«3BE310WM:

Ay =1y ¢
As =1
— Amriepmerp 4 U3MEPSIET HYJIEBOM TOK Harpy3KH, COCIUHEHHOM «3BE3JI0N»: A6 = Io

Pacuer e coefTMHEHHOU «3BE310UY:

U,=3U,

[Tpu coenvHEeHNHU TeHepaTopa U Harpy3Ku «3BE30M»:

Pacuyer nuneiHOro U (pa3HOro HANPSKEHUH LIENu:
- O61ee MUHEHOE HANpsHKEHUE 1IeTH

- P H Un=220B
- ®a3Hoe HanpsHKEHHE:

U b= ﬂ = @ =127B
J3 3
Pacder nmuHEHHBIX U (a3HBIX TOKOB IETH I — I



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

Tox kaxmoit dasel onpenensiercs mo 3akony Oma: 1, = Z_¢
@
U 127
Tox pasor A Lot = Lpa = Z—qb “T02 1254 7, = JRZ, + X2 =107 +2* =104 =102 Om
¢4 ’
TordamB y 1, LUy 127 ey 2, =R+ X =10 + 4 =116 =108 O
' Z,; 108
Tox ¢pazer C
lo=I,.= ;/_4) _ % 1085 4 Zye =RL+ X2 =107 +6” =136 =117 O
@C ’

—

Tox B HyI€BOM IIPOBOJE PaBEH: Io = TA + TB + TC

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

40B
M, = 0 = U¢=3,2CM; U, =55cm
lem
A
M1:3— I¢A=4,20M,
lem

L, =4cm, L,c =3,6 cm

U

- [locTpoenne HaunHaeM ¢ BEKTOPOB (Da3HBIX HANPSKEHUIH ? pacmonarast ux mox yriom 120°
JIPYT OTHOCHTENbHO Jipyra: U, =32cu =127 B

S -Us
Haxonum nuHelinble HaNpsDkeHUs. [ Kak pasHOCTb 2X o
COOTBETCTBYIONIUX (pa3HBIX HAMPSKEHHiL: %
Ua
S a5 = AB
Uy=0,-0,=0,+(-0,) u
Uy =0, U, =0, +(0,) Usc
Pad
Up=U0.-0,=0,+(-0,) Ue -
7 -Uc
Us

[lo BexTOpHOM AMarpamMMe MoJIy4aeTcs: |

-Ual Uca

U,=55em=2208B I

OTKJIa,Z[BIBaCM (I)aSHBIC TOKH.

I[J'ISI 9TOT0 OopeaAcCIsIEM YIJIbl CIBUTOB (I)EBHBIX TOKOB OTHOCHUTCIIBHO q)aSHBIX HaHpﬂ)KCHHﬁZ



R, 6 0
cosp, =—*=——=0,59 = =53
paza A Pa Z, 102 4 1,,=42cm,
R, 6 0
cosp,=—2=—=0,55=> ¢=56 l,,=4cwm,
¢aza B Pz, 108 Iqu 36
=3,6cm
¢aza C cos @ =R02=i=051:> p=59° "
© Ze 11,7 7

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

COOTBETCTBYIOIINMH KaXKA0} (haze B CTOPOHY onepedicenus ghaznbix HanpsadiceHuii (IPOTUB YaCOBOH
CTpEJIKN)

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

IIo auarpaMme ¢ IOMOIIbIO JIMHEUKHU OIpeaAcCIACM:

,=08cu| [I,=08cm-34=244




