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METOIUYECKUE YKA3AHIMA 110 BEIHIOJIHEHUIO [TPAKTUYECKUX PABOT

KonTponbhas paboTta cocTouT U3 4etbipex 3afad. Kaxaas 3a1ada OTHOCUTCS K OMpeesIeHHOM
teMme. 3agauda Nel Pacuer nieneil mocTOSHHOTO TOKa OTHOCUTCS K TeMe 1.2 DneKTpruyecKkue 1enu
IIOCTOSIHHOT'O TOKa.

3agayalNe2 Pacuer mapameTpoB nepeMeHHOro Toka u 3aaada Ne3 PacueT Hepa3BETBICHHBIX
3JIEKTPUYECKUX LIETIEH TEPEMEHHOT0 TOKa OTHOCATCS K TeMe 1.4. [lepeMeHHBI 2JIeKTpuYecKui
TOK. DIEKTpUYECKHE e 0JHO(A3HOTO MEPEeMEHHOT0 TOKA.

[Tpaktudeckoe 3ansatue Ned Pacder TpexdasHBIX AIEKTPHUECKUX IeTIel IEPEMEHHOTO TOKa
COEIMHEHUE «3BE3/1a»

[Tpaktueckoe 3anstue Ne5S Pacuer Tpexdas3HBIX AIEKTPUUYECKUX LIeTIel IepeMEHHOr0 TOKa
COCIMHEHUE « TPEYroNbHUK» 3amxada Ne 4, 5 Pacder TpexQas3HbIX AIEKTPHUECKUX eTen

IIEPEMEHHOT0 TOKa K TeMe 1.5. DieKTpudecKue enu Tpexpa3Horo nepeMeHHOro ToKa

MeToauueckue yKa3aHus K pelIeHHIO 3aaa4u |
PACYET LEITEA [TIOCTOSHHOI'O TOKA

Pemenne sToii 3amaun TpedyeT 3HaHMUs 3akoHa OMa JIJIst BCH [IeTH ¥ €€ YY4acTKOB, IIEPBOTO
3aKOHa KI/IpXFO(l)a U MCTOAWKH OIIPCACIICHUA SKBUBAJICHTHOI'O COMPOTUBJICHUA LCITU CMCIIAHHOTO
COCJIMHEHHUS PE3UCTOPOB.

TeopeTnyueckue CBeICHU:
U
B3anmMocBsI3b MeXTy OCHOBHBIMH TTapaMeTpaMH LIETH YCTaHABIMBAIOTCS 10 3akoHy Oma: | = =

Ilocnedosamenvhbim coeounenuem NPUEMHUKOS FIEKTPOIHEPTHHU (puc.1) Ha3bIBAETCSI COEAMHEHUE,
MIPU KOTOPOM KOHEI IEPBOr0 MPUEMHHUKA COEAMHEH C HAYaJIOM BTOPOT0, KOHELl BTOPOTO C
Ha4YaJIOM TPETHETO U T. II.

I U, o2
[Ipu pa3MbIKaHUM LIETIH Y OJTHOTO U3 MOCIEI0BATEILHO P » P
o o 1 2 3
COCANHCHHBIX HOTpe6I/ITeJ'IeI/I TOK HCUYEC3a€T BO BCCU I I I
oeru. 1 ! Sy
FEEE
1 ot o """’_ - lr
R

puc.1



3axonwvl nocnedosamenvroco coeouHeHus NPUEMHUKOSB.

L., =5L=I=I; CLIA MOKA HA ECEX VHACHKAX Heril 00uHarosa

L;m =U,+U,+U; HaMpANCeHUs 'HA SANCUMEC UCRIOHHUKT HANDANCERLA
DASHA CYMME HAMPARCEHUNIHA scax e Viacmeax
Ro.=FR R, =R, sxsusaieupnoe(00Wes) conpomiisnsiiie e
T 1 1 3 ¥

PasHo CYMME CONPOMUSIGHUL COCMASTAIOUED [fanb

Iapannenvrvim coedunenuem npuemuuxos (puc.2) F3MEKTPUICCKON SHEPTUU HA3hIBACTCS
COEIMHEHHE, IIPY KOTOPOM Hauaja BCEX BETBEH JIEKTPUUECKOMN LIENH IPUCOCIUHSIOTCS K
IIEPBOMY Y311y, KOHIIbI 3TUX K€ BETBEH NPUCOEIUHAIOTCA KO BTOPOMY Y3I1y.

V3en — Touka, B KOTOPOM cX0JuTCs Oojee ABYX MPOBOJAHUKOB.

Bemeb — Kax1pIil U3 IPOBOIHUKOB, PACIIOJIIOKEHHBIN MEXIY ABYMS y3JIaMHU.
Pazeemenenue — Bce BMECTE apauIeIbHO COCTMHEHHBIE TPOBOIHUKHU.

I _ |
N + Dﬂﬁ# -
L »
R JRE
1
Iaﬁy—"'l i
puc.

3aKOHBI napajji€JIbHOIO0 COCAUHCHUA MTPUEMHUKOB.

U,y=U,=U,=U; Hanpsoicenue Ha 3a2CUMax uCmoyHuKa HanpsiCceHus
U HA OMOENbHBIX YUACHKAX 0OUHAKOBbL
L, =1 +1, +14 CUIA MOKA 6 Hepa36emeeHHOU Yacmu yenu
pasen cymme MmoKo6 6 pa36emeieHul
G,., =G, +G, +G, oaxeusarennmas (00was) npo6ooUMoans pazeemsieHus yenu
DA6HA cyMMe npos0OUMOanell OMOeNbHbIX 6emBell, COCMABIAUUX YeNnb
L:L+L+L R —Rl.Rz R — RL'RZ'RS

= 2= 1237
Roﬁm R1 Rz R% R1+R2 Rl'R2+R1'R3+R2'R3




Tak kaKk HanpsHDKEHUE MEXKITY Y3JIaMHU TIOCTOSIHHO, TO TOKU B BETBSIX HE 3aBHUCSAT JIPYT OT Apyra.
[TosTOMY npu omxnouenuy 00HOU U3 8emesell 8ce OCMalbHble 8emsu 0y0ym npPoOOIIHCaAMsb
pabomamep.

» Uewm OoJibllie BETBEH B MapayiIeIbHOM COSAMHEHUH, TEM MEHbIIIE 00IIee CONPOTUBIICHHUE
BCEH LIEIMH.

» Ilpu napamiensHOM COSTHHEHUH PE3UCTOPOB HX OOIIEe CONPOTHUBICHHE OYIeT MEHBIIE
HaMMEHBIIETO U3 CONMPOTHBIICHUH.

CxeMbl 15l pacueTa U JaHHble cMOTpeTh B IIpunoxkenun 1.

IIpumep 1:
Meroanueckue yka3aHusl K pelIeHUIo 3a1a4u |

[IpakTuueckas padota Nel

Pacuer snekTpuyeckux 1enen nocTOSHHOrO TOKa

Hano: R;, Ry, R3, Ry Uy

OHpe,[[eJ'II/ITBI BCC TOKH U HAIPAKCHUA BHeKTqueCKOﬁ
J8(S004

Hpeo6pa3yeM CXEMY, p336I/IB €€ Ha 4acTU. B 3THX 4acTIX DO KHBI IMPUCYTCTBOBATb HpOCTeI\/'IH_II/Ie,
YHUCTO MOCICAOBATCIBbHBIC NJIW YHUCTO MMapaJlJICJIbHBIC COCITUHCHU .

B cxeme nmeetcs yucmo nocnedosamesibHoe & =
Cxema A) —
coeduHeHuUe pe3ncTopos R, u Rs.
R:
.
Rr
-1
| |
te o
Ul
» [lo 3aKoHAMm rnocsiedo8amesibHo20 COeOUHEHUSA Cxewma B) R
MOXHO HalTM 3KBMBAZIEHTHOE MM COMPOTUBAEHME {1
R.
R23: Rz + R3
> B cxeme (B) umeetca yucmo napasnnensHoe i
| E—
coeOuHeHuUe pe3ncTopoB R,z 1 R,.
+ -
UIM




>  [10 3aKOHaM NapannesnbHo20 COeOUHEHUS MOMXKHO o .
HaTW SKBMBANEHTHOE MM COMPOTUB/IEHME: Cxema B) 1
1
Rz = Rz <Ry
Rzt+FRs
> B cxeme (B) MmeeTcs 4nCTO NociefoBaTe/IbHoe + -
.
coefiHeHMe pe3ncTopos R;u Rys, U
Mo 3aKOHaM NOCNeL0BaTENbHOO COEANHEHMA MOXKHO Cxema C) -
HaWTW aK8UBAsIEHMHOE corpomugseHue 8celi cxembl —__|
Roke = R1+ Ra3q
+ -
* o
Lo

PaccuuTaem Bce TOKU U BCe HAIpsKCHUA, KOTOPBIC MOXXHO OIIPEACIIUTD B I{ElHHOfI T CIIN.

Omnpenenenue u pacyeT LEMU HAUWHAEM ¢ caMoro mnpocreiimero Bapuanta (C).

P |
\ AaHo:  Roke, Uoswy 1 Cxema C) Rora
L | :
oty = Uty
Onpegenaem: ly5, Mo 3akoHy Oma: Raxs [ I'.:’-u. Ubsug
+ -
—.. .—
[aHo: R1, Rass, losw, Uosuw Cxewma B) U Use
Onpegensaem nageHue HanpaxXeHna Ha Kaxkgom R Rl
pesuncTope. | ] | |
Mo 3akoHam nocsedosamesibHO20 COEOUHEHUA
Uoewy= Uz + Uzzy l Iasul-
Mo 3akoHy Oma: + -
. &
U= /o6u4 ‘R, Ujsss = /o6u4' R34
Uoswy
HaHo: Ry, R23, R4, losw, Uosw, U1, U234 Cxema B)
U Uz
1 ' '
Onpedendaem TOKM pa3BeTBAEHUN I3ul, \ Rz \
Mo 3aKOHY NapannesibHOro CoeANHEHUs: R — L1
logus = 123 + s J L.
_ _ R
f23 = Uzas ls = Uszaq _,,I* —
R:z3 R4 TIM —
o 3aKkoHy Oma: .
t e o
UOEI.I.I
HaHo: Ry, Ry, Rs, Ry, Uosw, losws U1, Uzss, 123, 14




Cxema A) Uy U

OngegeIIHEM nageHne HanpAaxxeHmAa Ha
pe3uctopax R, n R
I'IO3aKOHyOMa: U2:123‘R2 U3:I23'R3

[IpaxkTuueckas padbota No2

PACYET [TAPAMETPOB IIEPEMEHHOI'O TOKA

TeOpeTI/I‘IeCKI/Ie CBCACHMUA:
HapaMeTpLI NEPEMCHHOI'O JJICKTPHYCCKOI'O TOKA:

1.Ilepuoo T (puc.3) — BpeMs, B TEUEHUU KOTOPOTO MPOUCXOIUT
BECh IIUKJ u3MeHeHus nepemeHHbix JJ[C, Toka i
HaIPSKEHUST; U3MEPSIETCS B CEKyHIax (C).

2. Yacmoma f — BenuuuHa, oOpaTHast epUoy, OKa3bIBAIOIIA,
CKOJIbKO NIEPUOJIOB COACPKUTCS B 1 CEKyHJIe (MU YnCII0
000pOTOB POTOPA B CEKYHNY); €AMHMIIA U3MepeHus [ epy

(Ty):
o
f —_——

I"  crampmaprhas wacrora B Poccun f =50y
cm

3. Venosas wacmoma @ - CKOPOCTh U3MEHEHUS YITIa ¢ B TEUCHUE
BPEMEHHU ¢, eANHUIIA U3MEPEHUS paiiaH B CEKYHIY (pad/c):

puc.3

o ot
l=— = =l = [=—
t i |

Ha npaktuke qis Poccun oy =27- f =2-3.14-50=314 pad/ ¢

4. Amnaumyousie 3nauenuss moxa Im , nanpscenus Um , 30c
Em (puc.3)— MmakcuManbHbIe 3HaY€HUsI MTHOBEHHBIX
BEJIMYMH TOKa, HanpshkeHus u JJ1C.

5. Menoeennvie 3nauenus moka i, HANPANCeHUs U, 20c e
(puc.4) - 3Ha4YeHHUs FTUX BEJIUYUH B JIF000I MOMEHT
BpeMeHU. I3MEeHSI0TCsI 10 CHHYCOUIaJIbHOMY 3aKOHY:

puc.4

i=1_sinat
w=1I0_ sinmi

e=FE, sinwt
6. Heticmeytowue 3navenuss moka I, nanpscenuss U u 20c E -



BBOJATCA IJId UBMCPCHUA CUHYCOUAAJIbHBIX BCIIMYWH TOKA, HAIIPSIPKCHUA U 3I[C
ﬂeﬁCTByIOHIHe 3HAYCHUA CMHYCOUJAJIbHBIX BEJIMYWH HAHOCATCA HA HIKAJIbI
SJICKTPOU3SMEPHUTCIIbHBIX HpI/I60pOB, HU3MCPAIOIHNX TCPEMCHHBIC 3HAYCHU S

I = L = 07071,

/2
1: eticmeytowee 3nauenue nepemerHHo2o moKka
U=—"2=0707U PaBHO TaKOMY IOCTOSIHHOMY TOKY, KOTOPBIH 32
\-"E BpEMSI, paBHOE OQHOMY IIEPUOAY, BBIAEISIET HA
e Jr:‘lll 0707 F pe3UCTOPE OAUHAKOBOE KOJIMYECTBO TEILIOTEI C
- F — M “m NEPEMEHHBIM TOKOM

He BCCraa HavyaJILHBII MOMEHT OTCUETa BpEMCHHU I = 0 COBIIAAACT C IIPOXOKICHHUCM UCPE3
HOJIb CHHyCOHI[aHI)HOﬁ BCIINYMHEBI, U B CBA3U C OTUM Ha rpa(pm(e BCKTOp I B HavaIbHBII MOMEHT
m

BpPEMEHH 00pa3yeT ¢ TOPU30HTATBHON OChIO HEKOTOPBIN

yroi o.

[Ipu 3TOM B MOMEHT Hayajia OTCYEeTa BpEMEHHU
CHUHYCOHMIalIbHAs BEIMYMHA UMEET 3HaYeHUE:

Yroun o (puc.5) Ha3bIBACTCS HAYALbHBLIM (PA308bIM VeIOM
UnU HavanbHou hazou:

iy=1,sin(exr, +a)=1,sina

puc.5

Cnur (a3 cuHyCOUIaTbHBIX BEJIMYHH.

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

uHaykTupoBarbes DJIC oIMHAKOBOM YaCTOTHI M C OJJMHAKOBBIMU aMIUTUTYaMu (puUC.6)
B cnencTBue caBura BUTKOB OTHOCUTEINIBHO APYT Apyra B mpoctpanctse DJIC gqocTurarot
aMIUTUTYIHBIX 3HAYEHU HE OTHOBPEMEHHO:
TJ€ 0 ¥ o HadallbHbIE (a3bl, ONPEIeIsioT " i =1_sin(or+a,)
BEJIMYMHY CMEILEHUS CHHYCOUJ € U e
12

OTHOCHTEIBHO Hayasa KOOpAUHAT rpaduka.
g =FE sin(of+a,)

e, =L sin(ar+a,)

i, =1_sin(wf - a,)

puc.6

Pa3HoCTh HauanbHBIX (a3 IByX CHHYCOMJIAIbHBIX BEIMYUH Ha3bIBACTCS cosucom ¢as (puc.7):

= -



Hauanom nepuoda Ha3bIBACTCA MOMCHT BPEMCHH, B KOTOPOM CUHYCOUAAaJIbHAd BCIIMUNHA
MMpOXOAUT Y€PC3 HYJIICBOC 3HAYCHUC, ITOCJIC KOTOPOI'0 HAYMHACTCS €€ MOJI0XKUTEILHOE 3HAaUCHHE.

Hauanbhas ¢asza o OTCUNTBHIBAETCS MO OCH ¢ OT Havyasa
Hepuojia CUHYCOU/IbI 10 Hadajia KOOPUHAT.

[TIpu o > ( — HAYaNO CUHYCOUIBI CIIBHTACTCS ~
BJIEBO OT Hayaja KOOpAUHAT '
ITpu o0 < (0 — Hayano CUHYCOMJbI CIIBUTAETCS
BIIPABO OT Hayajla KOOPAMHAT.

Cunycouoa, 'y KOTOpPOHM Hayajgo mepuoaa
BO3HUKAeT clieBa Ha rpaduke paHblle, YeM Yy
JPYroil — CUUTACTCS onepexcarouei no ¢haze; a
Ta, Y KOTOPOIl o3xe — omcmaroweti no ¢gase.

MeTtoauueckue yKa3aHus K pelieHuIo 3a1a4uu 3
Pacuet Hepa3BeTBICHHBIX 2JEKTPUUECKUX LIETIEH IEPEMEHHOT0 TOKA

TeOpeTI/I‘{eCKI/Ie CBCACHMUAA: O,Z[HO(i)&SHLIC QJICKTPHUYCCKHEC LCIIN IICPCMCHHOI'O TOKA.

VYyacTku 1emnu, Tae MPOUCXOIUT B OCHOBHOM ITPE0Opa3oBaHUE IIEKTPOMArHUTHOM
SHEPTUU B TEIUIOBYIO, 00JIa/Ial0T CONPOTUBIICHUEM, KOTOPOE HA3BIBACTCS AKMUBHBIM
conpomugnenuem u 0003HAYACTCS — Ra

Ra - Benn4MHA, XapaKTepU3yIollas CONPOTUBIICHHE 1IETIH NEPEMEHHOMY <
TOKY: a
Ha TtakoM y4acTke BKJIIOUEHBI pe3UCTOPDI, JaMITbl HaKaJIMBaHUS, —l:l—'

ANIEKTPOHArpeBaTebHbIe YCTPONWCTBA, a TaKKe (eppOMarHUTHbIE OBoaHaYEHME Ha CXEME

CCPACYHUKU PA3JIMIHBIX SJICKTPOTCXHUYCCKHUX YCTpOﬁCTB
YyacTtku eIy, rI€ BhIPpaKCHbl B OCHOBHOM MArnuTHBIC I10JIA, R =

06J'IaJIaIOT HHAYKTUBHOCTBIO, KOTOPOC HA3BIBACTCA peaKmueHbiM

MH@meu@HblM conpomuejlieHuem u 00o3HavaeTcs — X

'

edunuya uzmepenus  (Ow)

¥, =0-L  eounuya usmepenus (Om)

Ha TakoM ydacTke Lenu BKIIOYEHBI HHAYKTUBHBIE KaTYIIKU Pa3InYHbIX dJIEKTPOTEXHUYECKUX
yCTPOMCTB (HanmpuMep 0OOMOTKH MOJIIOCOB JIEKTPUUECKUX MAIIUH, 0OMOTKH TpaHC()OPMATOPOB).

X

e Y O6o03HaueHne Ha CXeMe

YyacTtku LEeMu, rac BbIPpaXCHbI B OCHOBHOM JJICKTPUYCCKUC 101, O6J'IaIlaIOT CMKOCTbIO,
KOTOPOE€ HA3BIBACTCA peaKmu6HblM eMKOCHHbIM conpomuejleHuem u obo3HavaeTcd — X

1 C
X.=—— eounuya usmepenus (Om)
w-C

X,
_I I_ O0o03HaueHME HA CXEME

Ha TaxoMm Y4aCTKE LCIHU BKIIFOYEHBI KOHACHCATOPEI, SJICKTPHYCCKUC Kabemu.



OnHOda3HbIe NMEKTPUIECKHE TICTIH, BKIFOYAIOIINE BHIIICTIEPEUNCIICHHBIE TApaMEeTpHI,
HAa3bIBAIOTCS LCIISAMU C COCPEAOTOYCHHBIMU MMapaMETPpaMH U MMO3BOJIAKOT U3YUUTH CBOMCTBA
OTJENIbHBIX YYAaCTKOB LIEMH, 00TaIAI0MINX CMEUAHHBIMU COCOUHEHUSMU:

3akon OMa 11 1IeTei mepeMeHHOro TOKa

Jns uemneit mepeMeHHOT0 TOKa /il CMeuarHHblx coeoureHut B 3akoH OMa BBOAUTCS MOHSTHE
HOIHO020 conpomuenerus yenu 7 , B KOTOPOM YUUTBHIBAIOTCS BCE BUJIbI COMPOTUBIICHHUIA.
Z onpedensemcs u3 mpey2oibHuKa CONpOmMuBGLeHUlL:

_ [p2 2
ans aKmueno - UHAYRMUSHOO yeny Z= Ra T2
N T =Y

R%+ +2
Fd a IL
X CoSQ = Us _R,
x g U Z
. U
REI SIH(DI—LZQ
u Z
A aRIMUEHO - eMKOCIKOD Wenuy 7 = R5+ Zcz
R
T a =Y
2 2
R, —\ X —\ R, + 1.
11 X
1 z b cosp = U, _R,
. u z
 ® . U
2 5] sing = ¢ = %e
u <Z

dTe aKmueHo - UHAYKINUEHO -
eMKrocmHol ueny

Z=\R+(z,—x)" om x,>7

ua UL Ue
Z=\R+(1.-7)" om x>
=Y
z




L[CHI/I C aKTUBHBIM COIIPOTHBJICHUEM

—_— .
L il B npoeoc)HuKe C AKMUBHbBIM conpomueienuem Konlebanus
U mokKa no ljm3e COGRAOAIOm ¢ Koneoanuamu HanpadicenuA,
d
Pt U¢¢nm Ra é q‘o = 0
m.e.

w,i U
Ha BekTopHOI1 nuarpamme U
nokassiBaercs cosnanenue I u U B Bune —— I
MapajijIeJIbHbIX BEKTOPOB.
Ilernn ¢ MHOAYKTUBHBIM CONPOTUBICHUEM
i
P .1 Tok 6 yenu ¢ UHOYKMUEHOCHIbIO OMCIMAEH O
. Z9=9()
UL Hanpacenua 3moi yenu 1/4 nepuooa, unu
~ Ucemu X,
] u"- "
[ U [}
i
)
Ha BekTOpHOM AMarpaMMe OTCTaBaHUE TOKA 80"
OT HANPSHKEHMS MIOKA3bIBAETCS 110 YaCOBOM \ > | LN

CTpelKe:

Henn MNEPEMEHHOT'O TOKA C EMKOCTHBIM COITPOTHUBICHUEM

Ha BexTopHOI nuarpamme onepexxenue [
OTHOCHUTENBHO U NOKa3bIBACTCS NPOmue
4acoeou CmpenKku.

Tox 6 yenu ¢ eMKOCmbIO 8 COUX USMEHEHUSX
onepedxcaem no ase HanpsiceHue KOHOeHcamopa Ha
1/4 nepuooa, unu 2 p=q(y’

; I i u
a0 ;_"“

wi




CxeMbl U151 pacueTa U JaHHble cMOTpeTh [punoxkenun 3.

Ipumep 2:
[IpakTrueckas padbota Ne2

OINIPEAEJIEHUE ITAPAMETPOB IIEPEMEHHOI'O TOKA

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

i, =25 sin (314” _zj Jencreytollee 3HaYeHME TOKa

6 HauanbHyto ¢pasy Toka

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

©oONOU A WNE

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

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

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

7. MrHoBeHHOE 3HaUeHHE TOKAa B HauaJlbHBIM MOMEHT BpEMCHHA

i, =15 sin (314-0+§j:15-sin§:15-1:15 A

i, =25 sin [314 -0—%): 25-sin[—%): 25-sin11?” =25-(-0,5)=-125A

8. CaBur 1o ¢asze Mex1y 3aJaHHBIMU TOKaMH

P B IR A T
2 \6) 26 3



MocTpoenue rpadmka TokoB

1. AnA nocTpoeHWA rpathHKoB TOKOB NOATOTOBHM KOOPOHHATHYH) CETKY

i
a) OtnoxuTe Ha ocn T chasHble yrnbl, 2 1
W3MepReMble B pagnaHax ]

0

B) OTNOWWTL No ocKH |

Er S

AMMNUTY AHbLI2 3HaYeHWA TOKOB

kil =
kel

2. Ha nadankHoM 3Tane nocTpoeHna rpadmKos =134
OTKNAAEIBAIOTCA HAYANEHEIE (haskl, KoTopele GyayT
FAENATLCA HAYANOM NEPHOda CHHYCOMT

Hauankxas ¢IESH O OTCYHTEIERETCA NO OCH £ OT HAYana CHHYCOMIE A0 HAYana Koop4HHAT:
I'Ipu a =0 - Hauano CHHYCOWOE! COABAraeTCA BNEBO OT HaUana KoOPpOWHaT
I'Ipl.-l a <0 - Hauano CHHYCOWAR! CABWraeTCA BNPaBO OT Hadana KoOpaHHaT.
i
2 7

b

15 o
- a=2-90">0
2

] a=—T-_300<0
6

|
e

ba|H jm
i
5
"
=
"
4
P

5. Onpegensem yron cABAra a3z Meskay TOKakMH fln i

Mo pacuetam W Ha rpadike ¢ = 120

LI

6. MocTpouM KpYTOBYH Ouarpammy B
HaYyanbHbIi MOMEHT BpEMEHW 7 =() .

Mo pacyeTamM 3HaYeHWA TOKOE B 3TOT
MOMEHT BPEMEHN =154 §=-1254.

CTPOMM N0 3TUM 3HAYEHUA BCMOMOATENLHLIE OKPYHHOCTH, MEPEHOCHM 3HAYEHWA TOKOB B COOTBETCTBMM C
WX HauanbHeIMW asami  , _ T . _ T Ha 3TW OKpY#HOCTH. CTPOMM BEKTOPa TOKOS.

]

Fa

Yron cAevra $as Ha BEKTOPHON gWarpamme Taike Qonmed Deims pased ¥ < 12¢f

i rizlml




5. Onpegensem yron caewra das mexay Tokamm :'In i.

Mo pacuetam i Ha rpaguke @ = 120/ AN
13

o

x I

ra|
s

6. MoCTPONM KpYroByio AWarpammy B
HavanbHLIA MOMEHT BPEMEHHN £ = 0 .

o | .
waia

Mo pacyeTam 3Ha4yeHWA TOKOB B aTO0T
MOMEHT BPEMEHW § =154 i, =-1254.

C'I'PDHH no 3THM ZHaYEHWA ECNOMOraTenbsHble OKPYAHOCTH. ﬂepeuacuu JHAYEHWA TOKOB B COOTEETCTBWK C

X HayanbHeIMKM pasamm  , _ T . _ 7T Ha 3TW okpy#HocTh. CTpoiM BEKTOpa TOKOB.
1= @

Yron cABura a3 Ha BEKTOPHOI guarpaMMe Takke JomkeH BbiTe paseH ¢ = 120

[ =1,

I[aHHBIe AJig pacuceTta CMOTPETH B HpI/IJ'IO)KeHI/II/I

3.
IIpumep 3:
PacuetHo - rpaduueckas padota Ne3
Pacuert Hepa3BETBIEHHBIX LIENEN TIEPEMEHHOTO TOKA
Rai X Raz
~—CHK-
* &
U
AaHo: Onpepenutsb:
X, =90m 1. Z- obuiee conpoTUBaeHUe Lenu
R, =5 0m 2. |- obwuin ToK uenm
Xc=150m 3. cos @ - KO3OPUUMEHT MOLLLHOCTU
R.=30m 4. MMapeHus HanpsXeHUA Ha KaXkA0M CONpoTUBAEHUU
U"_z 200 B 5. MocTpouTb B macluTabe BEKTOPHYIO AMarpammy
- 6. AKTUBHYIO P, peaKkTMBHYIO Q, NOIHYIO S MOLLHOCTK Lenm



1. OITPEZIEJISIEM o61iee conpoTuBieHue uenu Z

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

2. OITPEAEJISAEM oOmwuii Tok nenu |

1:2:@_2014
Z 10

3. OITPEJAEJISIEM k03¢ GUIMEeHT MOITHOCTH

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

4. OITPEAEJIAEM naaenus HanpspKEHUST HAa CONPOTUBICHUSAX

U,=1'R,=20-5=100B W, Uy W U
U,=1-R,=20-3=60B Vo A e A
U,=1-X,=20-9=180B 1 HH I;I’
U.=1-X.=20-15=300B ’ y

iwu#

5. IIOCTPOHMM BeKTOpHYIO AuarpamMmy TOKa W HaIlpsSDKEHUH U JOKaKEM IPaBUIILHOCTD
IIPOU3BEICHHBIX PACYETOB

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

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

Bvibupaem  macumad

011 MOKA U HANPANCEHULL U1=IOOB U 2:60B
=5%M = I=4cum U,=180B U,.=300B
M, =508/ = U,=2cu U=200B 1=20A
U,=12cm
U, =3,6cm
UC=6CM

U=4cm



I=4cum

1. OTENAOL ESEM IODHI0HTANBD BEKTOP

2. B anexTpMwWecHod CXEME MNEpRLIM A0 CHETY CTONT PRAKTHEHGE MHEY KTABHOE
CONPATHBNSHAR -’":.

= Nageswe wanpewerar wa wem L

= Ha mexmopioi guarpamMme ooxmop UL

GTHNAALIBAETCA OTHOCHTENBHD
BEKTOPA TOKA BEERX (NPOTHE
HECOBOR CTREMKM)

L

I 1 i
X R X: Raz l', X I| Ret  Xe
3, B anewTpHMECKOR CXIME BTORLIM (O CHETY CTONT AXTHEHOS 4, B 3NeKTPHHECH0A CHEME TRETRHM N0 CHETY CTONT PEAKTHEHOS
CONPOTHRNEHIED Doy EMEGCTHOR CONPOTHENEHRE 3
- NaneHee HANPEEAHHA Ha HEM U_-u J Uar = Nagexme HanNpE=e HMA Hil HEM U.: &
Uar
= Hil BekTopHOH GUATRAMME BRKTOR U = Ha nexTopHOR GUArPaLUMS BEKTOp UC
OTHNAALMBIETCA OTHOCHTENLHD TCHA OTHOCHTE TLHO E
BEKTORA TOKE NAPANNENLHD UL TOkA BHIM3 (N9 4ACOROR CTREMHE] U Ue
= MK 3T0M NPOKIE COMTCA BEKTORHOR CIOREHRE = Mps aT0M np P £
- - = =
U, +U, Ua+Ue
| U,, _n—jh u: —
|;—~II ‘H_'Il| I
x]_ II Rat || X Raz XL Ray | Xe || Raz
|—~w1:144l—|:|—‘ rw~|:v'—ll—h|zl—|
5. B anexTRPHSECKON CIBME METEEPTEIM M0 CHETY CTOMT . Mocme MeaMeTpRSECcROND SRONE HIER BEEX
AHTHEHOE CONPOTHBNEHIE HETRIEEE BEKTORGE HANDREEHHA SNpeEnREM [T
Raz MOMIHOE HaN RNOEHE COE R
- NageHise kanpRxeHwn Ha HewM Ua2 F - - = i "
Ut 0=0,+0,+0.+0, "
- Ha meropmed grarpasws serep U2
= [A\ 3TORG COE0MHBEM HENARD CAMOrRD
g i AEpEO CONPOTHRNEHAR
BEKTORE TO NAPAMIHTL D ] Lie L
= MpH atomM NPOHABOAMTCA BEETONHOE CACKEHHE © HOHUOK CHROTD MOCNEOHEND BEKTOpE U-il . I
U +0,
Uaz - u [ L u
|r—- 1 X LS K A
X | Raz | -MI:J—II—:I—I, ™
il
r.v“D_I I_D‘_I u BAY D KT 40 H 4 S A RIRA L DS T TV b,
T
Uaz e Ueden uw U=2008 p=36
— W Wy
\ \ [ \ \
VA I"-. = L1 i I'u, o
Tt N 1 | o Unt
f |
w
:-.“F ke
Lk
Bexrop U amnmerea runotexysci
MPAMGYTONLHOND TREYTOML MW, Ll +Lha]
KATETEl KOTOPOrD: ® i
(U=t )
e u ey

e
U=

meapewe

e amte (i =

Mughazopa

u,)




OIIPEJEJISAEM akTHBHYIO 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 LIEIH:

Q=0"-(X,—X,)=20"-(15-9)=2400 BAp

unu

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

OIPEJEJISAEM mnosnHy0 MOITHOCTh 3JIEKTPUUYECKOH EMu:

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

Jannbie mia pacuera cMoTpeTh B IlpuinokeHnn
3.

MeTtoauueckue yka3aHusl K pelieHuIo 3aaauu 4

Pacuer Tpexda3HBIX TEKTPUUSCKUX IICTICH TEPEMEHHOTO TOKa

TeopeTnyecKkue CBEICHUA:

B TpexdasHoii cucteme nepeMeHHOTO TOKA JACHCTBYIOT TPU
9IIC OJIMHAKOBOM YacTOTHI, B3aMMHO CMEIICHHEIE 10 (a3e Y\

wt
1 o 00
Ha OJIHY TpeTh ( /3)neplzloz[a. ‘
e,=E, sinaot ‘._.,._
) 20 puc.8
e;=F sm[a)t —?j

e.=E, sin(a)t—4—ﬂj
3

OOMOTKH T CHCpaTopa MOKHO COCANHUTL ABYMS cIocobamMu:
((3B€3,Z101>i)> N «TPCYTOJIbHUKOM)).

CoenuHeHne 0OMOTOK reHepaTopa «3Be3A0M».

[Ipu coenuHeHN 0OOMOTOK 3BE3710M KOHI[BI OOMOTOK X,
YV, Z coequnstoTCs B OAHY TOUKY NN, HA3bIBAEMYIO H)1€601
MOYKOU UU HEUMPAIbIO 2eHepamopa.

B dgemwipexnposoonoii  cucmeme K  HEUTpanm YeThIpexnpoBoHas
MPUCOETUHAETCA HEUTPAJIbHBIN, WIIK HYJIEBOU MpoBo. K

puc.9



HayajjlaM OOMOTOK TeHepaTopa NPHCOCAMHSIOTCS TpH

JINHEMHBIX MPOBO/JIA.

HanpsokeHus MexIy HauanaMu ¥ KOHIIaMu (a3, Ik, YTO TO K€, HAPSHKEHHS MEXK/Ty KaXIbIM U3
JTUHEHHBIX TTPOBOJIOB M HYJIEBBIM, HA3bIBAIOTCS (haszubimu HanpsiceHusm 1 0003HadaroTcs Uy, p,
U. unu B obmmem Buze Uy

Hanpsoxenus Mexay HadajgaMu 0OMOTOK, WIJTH, YTO TO K€,
MEXK1y JTMHEUHBIMHU TPOBOIAMU, HA3BIBAIOTCS AUHEUHIMU
Hanpsiscerusimu 1 0o6o3Havdarotes Usp, Upe, Uy naH B 001IEM

Buje U,
OO6bpiuHO Bce (a3pl OOMOTKH T€HEpaTopa BBITOJIHSIIOTCS
OJIMHAKOBBIMH, TaK YTO JCUCTBYIOIIME 3HAYCHUS 31C B azax ec es
1207
paBHbl, T. €. E4=FEp=FEc , HO CIBUHYTBl OTHOCHUTEJIBHO IPYr
apyra Ha ¢ = 120°. Ha BEKTOpHOH amarpamMMe 3TO BexTopHan AMarpamma
TpexiazHelx 30C
MOKA3bIBACTCSI CICAYIONIUM 00pa3oM.
Taxkyto xe quarpammy uMeroT ¢aszHble HanpsbkeHus reaeparopa Uy, Ug, U,
CooTHOIIEHHE MEXIYy JHUHEHHBIMH U (a3HBIMH HAIMPSHKCHUSAMU TPU COCTUHEHUH OOMOTOK
reHepaTopa «3Be3/10M».
: . : Usg
: BeKmop JZTUHEUHO20 HArNpAXEeHUA paeeH pasHocmu .
E B8EKMOpPO8 COOMBEMCMEBYOUUX a3HbIX HanpAaXceHul. . U,
- - - - - u
U,=0,-0,=0,+(-0,) BC
Oy =0, -0, =0,+(-0,)
Oy =U.—0,=0.+(-0,)

U3 6exmopHoii ouazpammul 6UOHO, YMO 8eKMOP JIUHEUHO20
HAanPpAICeHUs. npu COeOUHeHuU 0OMOmMOoK ceHepamopa

«36€3001» OONbULe 6eKMOPA (PA3HO20 HANPANCEHUSL 4 NER

bll..' = \/g Ur-u"a

BexTopHan gnarpaMma HanpraxeHnn

CoenuHeHre 0OMOTOK reHepaTopa «TPeyroJIbHUKOM.

[Ipu coenuHeHMU OOMOTOK Tpex(da3HOTO TeHepaTopa

TPEYroJbHUKOM KOHEIl MepBOi OOMOTKM X COeAMHSETCS C Z A

HAyaJioM BTOpO 0OMOTKHM B, KOHel BTOpOH OOMOTKH Y 1 oBMoTKa
COCIMHSAETCS C HayajJoM TpeTbel oOMOoTKM C M KOHeI| 3 obmoTka

TpeTbeil 0OMOTKM Z ¢ HayanoM mnepBoil A. Tpu TUHEHHBIX

[IPOBOJIA, UAYIIUX K IPUEMHUKAM DHEPIUU, IIPUCOCTUHSIIOTCS Cc X

K Hauanam ¢a3z 4, Bu C. —Y"ﬁmﬁ‘;

2 obmoTka



[Ipu TakoM coenuHEeHWH OOMOTOK @haszwbie , 5 ®
HANPSIAHCEHUS. PABHBL IUHEUHBIM. %
A .
Up=U, Use | Uea
Upc = Us Uu,= Urp c ]
Uca = Uc B ] "
Usc
3 L ® c

CxemMma coaWHEHHA oDMOTOK
TpexithazHore reHepaTopa TREYroNnbHHKOM

COGZ[I/IHCHI/IC reHeparopa 1 NpueMHHKA SHCPIrun ((3BG3IIOI>1>>.
Ipu TaKOM COCANMHCHUU CUCTEMA MOKCT OBITh

1. YerbIpexnpoBOAHON — UCHOJb3YETCS IIPU OCBETUTEIBHOM HAarpy3Ke
2. TpexmpoBOAHOW — HCHONB3YeTCA NPH CHUJIOBOW Harpyske (T.e. NpH TOAKIIOYCHUH
JIEKTPOABUTATENECH )

YeThIpexnpoBOIHAs CUCTEMA TpeX(a3HOro TOKa.

Ecnu ¢a3nble 0OMOTKH reHepaTopa Win NOTPEOUTENsI COETUHUTD TaK, YTOObI KOHILBI 0OOMOTOK
OBLIIM COEIMHEHBI B OJJHY OOLIYIO0 TOUKY, @ Hayaua 0OMOTOK MPUCOEINHEHBI K TUHEHHBIM
IIPOBOJIAM, TO TAKOE€ COEMHEHHNE HAa3bIBAETCS COSAMHEHUEM 3BE301 U 0003HAYAETCsl YCIOBHBIM
3HakoM Y. Ha pricyHke 0OMOTKM reHepaTopa u oTpeOuTeNsl COeTMHEHBI 3Be3/10i. Touku, B
KOTOPBIX COETUHEHBI KOHIIBI (ha3HBIX 0OMOTOK I€HepaTopa WM MOTPEeOUTENs, Ha3bIBAIOTCS
COOTBETCTBEHHO HYJIEBBIMH Toukamu reHeparopa (0) u norpedurens (0').

O6e Touku 0 u 0' coeuHEHBI TPOBOOM, KOTOPBII HA3bIBACTCS HY/I€8bIM, UIH HEUMpaibHbIM
npogodom. OcTalbHble TpPU TMpOBOJAA Tpex(a3HONH CHCTEMBl, HAYIIHE OT TeHepaTropa K
NOTPEOUTENI0, HA3BIBAKOTCA JUHEUHbIMU nposodamu. TakuMm o0pa3oM, I€HepaTop COECIUHEH C
norpeduTeneM 4eTelpbMs MpoBojaMu. [lo3ToMmy 3Ta cucTeMa Ha3bIBACTCS Yemblpexnpo8OOHOU
cucmemou mpexghazno2o moxa.

Bexmopran duazpamva
NUHEUHBIX U hazHbix HANPAWeHUL,
fNuHetrblx mokos dnd coeduHerus

"zgezdoll”

Tpﬂllhaﬂ'laﬂ HYeTeIpeXnNpoBoaHan CHCTEMaA NepeMEHHOID TOKa



Tok, mporekaromuii Mo ¢a3zHol 0OMOTKE TeHepaTopa WU MOTPEOUTENs, HA3bIBACTCA (a3HbIM
mokom 1 0003Hadaercss B obumieM Buae Ip. Tok, mpoTekaromuii Mo JIMHEHHOMY IIPOBOAY,
Ha3bIBACTCS JIUHEUHbIM MOKOM W oOo3Hadaercss B obOmem Buae [, [lo HyneBoMy mpoBoxy

— —

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

IIpu coenuennn 3B€3/10M JIMHENHBINA TOK paBeH (a3HOMY TOKY I P Iqb

Hanpspxenus, n3amepeHHble M1y Hadajgamu (a3 reneparopa (Wid NOTPeOUTENs) U HyJIEBOM
TOUYKOM (MJIM HYJEBBIM IPOBOJIOM), Ha3bIBAIOTCS (pa3sHBIMU HANPSHKEHUSAMU M 0003HauaroTcst Uy ,
Ug, U. nim B o0wmem Buge Uy,

Hanpspxenus, n3amepennsie Mexay Hadanamu 1Byx ¢a3: A u B, Bu C, C u A — reneparopa
WM TIOTPEOUTEIs], HA3bIBAIOTCS JIMHEHHBIMHI HANPSHKEHUAMHU U 0003HadatoTcst Uag, Upe, Uey BH

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

Onpez[eneHI/Ie (1)&3HBIX TOKOB IIPUCMHUKOB, IIPOU3BOJHUTCA TAK KC, KaAK U B O,Z[HO(i)aSHLIX 11(S78520, ¢
MEPEMCHHOI'O TOKaA:

Yrnel  caBura  TOKOB — OTHOCHTENBHO — (pasHBIX
HANPSDKEHUHN ONpeaensoTes u3 Gopmy:

I T ¥,
_ A _'B __C
COSwA = COS¢B =— COS¢>C =

ZA ZB ZC

eticmeytowee 3nauenue moxka 6 HeUMpailbHOM NPOBOOe
MOJCHO onpedenums MmoIbKO ¢ NOMOWbIO BEKMOPHOU
oUaAzpamMmuvl NpU 2eOMEeMpPUUECKOM CIOHCEHUU BEKMOPO8
JIUHEHbIX (ha3HbIX) MOKO08:

—

IL=1,+1,+1.

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

NuHelHei npoeogdaiel A

Kpome coenmnenus 3Be310id, reHepaTophI, Ferepatop \ Harpyaa

TpaHchopMaTophl, ABUTATENIM W JAPYTHE A A

noTpeduTenu Tpex(azHOTO TOKa MOTYT

BKJTFOYATHCS «TPEYTOITBHUKOM). g c B
Coeounenue Mpey2oIbHUKOM» Nuneiineii nposoa ase B

BBITIOJIHSAETCSI TakUM  00pazoM, UTOOBI

KoHel[ ¢a3bl 4 ObUT COENUHEH C. Ha4alloM NureitHeli nposog pase C
¢da3el B, koHen ¢a3pl B COEOUHEH C
HauyanoM a3l C u  koHeny ¢asel C
COCIMHEH C HavajoM (a3bl A4.

CxeMa KNIOYeHUA 2eHepamopa U Hazpy3Ku
“mpeyzonsHUKoM”



K MecTam COEINHEHNS ba3
HpI/ICOGI[I/IHSIIOT HHHefIHBIC HpOBOIIa.

Ecimu 0OMOTKHM TeHepaTtopa COCIMHEHBI TPEYTOJIHHUKOM, TO JUHEHHOE HAMPSIKCHHE CO3acT
Kaxas pa3Hast 0OMOTKa.

Y motpebuTens, COSAUHEHHOTO TPEYrOJbHUKOM, JIMHEWHOE HAMPSHKEHUE MOIKITIOYaeTCs K
3akuMaM (Ga3Horo compotuBiieHusA. CieI0BaTeNIbHO, MPU COCIMHEHUH TPEYroJbHUKOM (ha3Hoe

HANpsDKEHUE PaBHO JIMHEHHOMY HaIpPsDKEHHUIO: U P Uqb. N mo cxeme uayr nuHeiHbIE U

(ha3HbIC TOKH.

lMpu CoeAMHEHUM «TPEYroNbHUKOMY -
thazHoe HanpsKeHUe PaBHO NUHEHHOMY U ;= U
HanpAXeHNIo: E

3asucumocms medncoy pazuvimu U TUHEUHbIMU
MOKamMu TIPU COETMHEHUH TPEYTOIbHUKOM:

¢

JInHenHbIe TOKM

—l
I

A IAB - ICA

- - - |::> Da3Hble TOKU
Iy =1y =1, I
— — A w—p
Ie=1c, = Tpe
Jlunetinole  moku  paguvl  2eomempuiecKkou
pazHocmu GhazHvix MoKos.
| -

[Ipu cummerpuyHON Harpy3ke Qas3Hble TOKH

OIWMHAKOBBI 110 BCJIMYMHC W CABHUHYTLI OJWH

oTHocuTenbHO Japyroro Ha 120°. IlpousBoas
BBIUUTAHWE  BEKTOPOB  (pa3HBIX  TOKOB  COIJIACHO
MOJIYYeHHBIM YPaBHEHUSAM, [1OTYYaeM JIMHEIHbIE TOKH.

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

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

MomtHoCTH TpeX(baSHOFO NIEPEMCHHOI'O TOKA

IIpn paBHOMEpHOU Harpy3ke MOILIHOCTb, MOTpedisseMas
0T Tpex(a3HOHW ceTH, He3aBUCHMO OT CI0c00a BKIIOUEHHS
Harpy3Ku, BRIpaXKaeTcs CaeAyrommen GopMynoun:

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

P=43 I,U,sin @ peakTHBHas MOIIHOCTb Tpex(a3HOTO
TOKa IIpHu COCAUHCHUU 3B63}10ﬁ H TPCYTrOJIbHUKOM

S=+31,U, nonnas MOUHOCTb TIPH COENMHEHUH

BekmopHan duazpamma

NuHeUHbIX u:pasnmx mokKos
MMPUMCHAIOT CIICHHUAJIBHBIC HU3MCPUTCIIBHBIC HpI/I60pLI, ona coedUHeHUR "mpeyzonhﬂumm"

Ha3bIBACMBIC BATTMETpPaMHU.

3B€3/I0M W TpPEYroJbHUKOM [l u3MepeHus MOIIHOCTH



TIpumep 4:

PacuertHo - rpaduueckas pabota Ned, 5

Pacuer Tpexda3HbIX S7IEKTPUUECKUX LIeTIel TEPEMEHHOT0 TOKa

Rar xg_
2N

A * @ ...‘:'_r\nn_l
8 Rat x‘_

Rar x'_
C > ‘_._:_/—mm._

As
Uz
Raz Raz ﬂu( )

Xc.,-rxcz T)(cg

1. Pacuer TpeX(baSHLIX QJICKTPHUUYCCKUX ueneﬁ, COCAUHCHHBIX «TPCYT'OJIbHUKOM»:

@ o

[ —

Jlano: B TpexdasHyio cucTeMy BKIHOUEHA: R =R, =R,=R.=100m

a) CUMMeTpHYHas aKTUBHO-UHAyKTHBHas Harpyska— X, =X, =X, =X.=80u

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

Pewenue:

1) Onpenensiem cxemy coenHeHHs Harpy30k: CummerpudHas Harpy3ka Ral — XL coenunena B
«TPEYTOJILHUK»



— BOJIBTMETP 1 - oOmmii st BCE LeT, BKIIOYSH MEXIY JIMHEHHBIME MpoBogamMu A u B:

U, =U,=220 B

- ammepMmeTp | W3MepseT IMHEHHBIN TOK I HATPY3KH, COCIUHEHHOM B «TPEYTOIBHHUK:

Al - IJll

- amrepMerp 2 u3MepsieT Gpa3HbIii TOK ISk HArPY3KH, COCAWHEHHOU B «TPEYTOIBHUKY:
Az = I(j)Z

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

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

Pacuer nuHEHHBIX U (ha3HBIX TOKOB LIETIN: Iﬂ =3- Iqb
Uqb
Tok kaxmoit dassl onpeaensercs mo 3akony Oma: [ b= 5
Zd)
U 220
=—L=""=174

I =
Tox ghaszvr A qu Z,, 128

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

Z,, =R+ X =v10° +8° =164 =12,8 Om

I, =—=—=17 A4
Tox ghazvr C @C Z(}) 12.8

C
Z, =R, + X} =J10* +8% =164 =128 Om

OrnpenensieM TUHEWHBINA TOK IS KaXI0U (ha3sbl:

I,=v3-1,, =v3-17=29,4 4
[,=+31,=+317=294 4

[e=v3-1,.=v317=29,4 4



HaueptuMm B MacuiTabe BEKTOPHYIO IUarpaMMmy

40 B

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

MIZS—A I =59cm, 147:3,40/14
lem

[TocTpoeHne HauMHAaeM ¢ BEKTOPOB HAMpsHKEHUM, pacronaras ux noj yriom 120 rpaaycoB apyr
OTHOCHUTEJIBHO JIpyTa.

OTKJIa[[BIBaeM q)aSHBIG TOKH. I[JISI OTOro onpeacsieM yribl CABUT'OB (1)213HBIX TOKOB OTHOCHUTCIIBHO

(ba3HbIX HAIPSHKCHHIA:
10
l=—" 2078 = @=38 Ua
L 128 v A IAB

&

cosQp, =

gasa A Z
R 10
paszaB cosp,=—4=—"=078 = =38
Z, 128
R 10
$pazaC o —la_ 0 _078 = (=38
Z. 128
T.K. Harpys3ka B «TPCYTrOJbHHKEC) 1 pd = 3,4 cMm,
aKTUBHO — MWHIYKTUBHas,  TO
OTKJaAbIBaeM (pa3HbIE TOKH TIOA 1 B 3’4 M,
yrj1amu, COOTBETCTBYIOLUIMMHU _
KaKaIoi  Qaze B CTO Iqbc =34 cm
POHY
OTCTaBaHMS oT (a3HbIX
HaIpsHKEHUN (mo  yacoBoii
CTpeJIKe)

OrnpenernsieM JTMHEWHBIC TOKHU:

I :TCA —Ipe = TCA + (_ TBc)

OmnpejienseM TUHEHHbIE TOKH 110 BEKTOPHOM
JMarpamMMe ¢ IOMOILBIO THHEHKH: IL

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




2. Pacuer Tpex]a3HbIX AIEKTPHUECKUX IETIEeH, COeTMHEHHBIX «3BE310i»:

Hano: B TpexdasHyro cuctemy BKIIOUYCHA: A *
a) HECUMMETpPUYHAs! aKTUBHO - EMKOCTHAs

HarpysKa: R, =100m "
X:;=2 Om
X =4 Om c
Xo3=6 Om

o &

Onpenenuts : MoKa3zaHUs BCEX MPUOOPOB,
BKJIIOYEHHBIX B CXEMY U IMOCTPOUTH BEKTOPHbBIE @3
JnuarpaMmbl Harpy3ok eciu U1=220 B Raz Raz | |Ra2

Pemrenue: Xc 1-[- xXe= TXC3

1) Onpenensiem cxemMy COeTMHEHUS HATPY30K: @

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

2) OmnpexensieM IEKTPUUYECKUE TAPAMETPBI, U3MEPSAEMbIE BKIIIOUEHHBIMU B LI€TIb TPUOOPAMHU.
—Boabt™erp U, - o6umii 1uist Beel 1enu, BKIIOUEH MEKILY JTMHEWHBIMU TIpoBoaMu A u B:

U, =U,=220 B

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

- Amniepmerpsl 4y, 4, As} , 13MepstoT (azubie Toku pa3 A,B,C Harpysku, coeTMHEHHOM
«3BE3N0N:

A3 =Iqu
A4 =Iqu
Aszlqch

— AMriepmerp

V

4 M3MEPSET HYJEBOM TOK HArPYy3KH, COCIMHEHHOM «3BE310M»: A6 = IO

Pacuer 11erm coeTMHEHHON «3BE3 0!

U,=3U,

J

[Ipu coennHeHnU TeHepaTopa U Harpy3Ku «3Be3/10i»:

Pacyer nuHeiHOro U a3HOro HANPSKEHUH LIEnu:
- O611ee MUHEHHOE HANpsKEHUE 1IeTH

- P B Un=220B
- ®a3Hoe HanpsHKEHHE:

U, = Un - 220 =127B
V343
Pacuer MUHEHHBIX U (a3HBIX TOKOB ICIH I — I



[Ipu coenrHeHnU reHepaTopa U Harpy3Ku «3BE3/10i1» JIMHEHHBIN TOK paBeH (pa3HOMY TOKY:

U
Tok kax10# dassl onpeznensiercs no 3akony Oma: 1, = Z—qb
¢
U 127
Toxk d)a3blA I7A:I¢)A :Z_dizlo_2:12,5A Zd)A :\/Ra22+XC12 :\/102+22 :*\[104:10,2 OM
Toxam By _y _Us 1T gy Z=\Rh+ XS =\10°+4> =V116=108 Ox
! Z,, 108
B ’

Tox ¢pazer C

poor =Y 127 0es 4 Zye=RL+ XS =V10°+6° =136 =117 On

aC @C
Z,e 117

—

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

Jlist 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 1
I¢B:4CM, I¢C=3,6CM

U

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

S -Ue
Haxonum nuHelHble HANpsDKEHUs ] Kak pasHOCTh 2X ™
COOTBETCTBYIONIUX (Da3HBIX HAMPSKEHMNIA: %
Ua
A 7 Uas
U,=0,-0,=0,+(0,)
Uy =U,-U.=0U,+(-0.) Usc
. - - —~ >
O =0.-0,=0,+(0,) Ue .’
7 «Uc
Us

[1o BexTOpHOM AMarpamMMe MoJIy4aeTcs: I

Uat f Uca

U,=55cm=220B I

OTKJIa,Z[BIBaCM (I)aSHBIe TOKH.

JU1st 3TOTO OTpe/ielisieM YINIbl CIBUTOB (Pa3HBIX TOKOB OTHOCHTEIBHO (ha3HBIX HANPSKEHUI:



~ % _059= =53
0.2

cosQ, =

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

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

1 oc = 3,6cm

daza C g =Ra2=i=0,51:> =59°
(G ATE v

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

COOTBETCTBYIOIINMH KaXK1A0H (haze B CTOPOHY onepedicenus ghazubix HanpsadiceHuii (IPOTUB YaCOBOU
CTpEJIKN)

Ua

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

ITo auarpaMme ¢ IOMOIIBIO JIMHECUKHU OIpEaACIACM:

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




