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INEKTPUYECKNE LIENN

e TemaNel: DnekTpuuyeckue LeIu
ITOCTOSSHHOTO TOKa

e TemaNo2: DJIEKTpHUUECKUE LIECIIN
CHHYCOMJAJILHOTO TOKA

» TemaNe3: Tpéxda3zHbie Lenu



Tema Ne1: dneKTpuyeckune uenu
NOCTOAHHOrO TOKa.

OCHOBHbIE MOHATUA N ONpeaeneHus.
ONEeMeHTbl ANEKTPUYECKON LEMNN N €€
Tononorusa. Knaccugpukauma ueneun..
3akoHbl Oma n Knpxrodga. MowwHOCTb
Lenn NOCTOSAHHOIo Toka. banaHc
MOLLIHOCTEMN.



[Ipumep aneKkTprnyeckoun Lenu
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MCTOYHUK 3NEeKTPUYEeCKOU IHeprum

* VICTOYHMKOM 351EeKTPUYECKOM SHEPTUM
(MMTaHUs) Ha3blBaeTCs YCTPOWCTBO,
npeobpasyollee Kakon-nmbdo Bmna SHepPrmn B
9NEKTPUYECKYIO.

* /ICTOYHUKK, B KOTOPbIX NpoucxoauT
npeobpa3oBaHNE HEINEKTPUYECKON IHEPTUNU
B 9JIEKTPUYECKYI0, Ha3bIBAOTCHA NePBUYHLIMUA
MCTOYHUKaMWN. BTOpUYHbIE NCTOYHUKU — 3TO
Takue NCTOYHWUKN, Y KOTOPbIX U Ha BXoAe, U
Ha BbIXOAE — 3NeKTpunYecKasi IHepPrus
(Hanpumep, BbINPSMUTENBHbIE YCTPOWUCTBA).



[TOCTOAHHbLIN ANIeKTPUYECKUUN TOK

* [ToCTOAHHbBIM ANIEKTPUNYHECKNM TOKOM
Ha3blBA€TCA TOK, KOTOprVI C TedYyeHunem
BpeMEHN HE MEHAET BEJIMHNHY U HallpaBJ1IEHUE.

e CuNnon TOoKa Ha3blBaeTCa KONnMn4yecTBO
9fIeKTpUYeCcTBa, NpoTeKkatollee 4vepes
nornepevyHoe cevyeHne rnNPoBOaAHMKA B eaANHNLY
BPEMEHM:

* rge: Q - Konn4yecTBO anekTpuyecTtsa, K.
t - Bpemq, c



[Mpumep anekTpuyecKou uenu,
npencraBreHHON C
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ArIeMEeHTbI NIeKTPNYECKOU Lenv v
ee Tonosnorus

« BeTBb af1eKTpMUYECKON Lenu (CXeMbI) — y4acToK LEeNu ¢ OgHNM
N TEM XXe TOKOM. BeTBb MOXXET COCTOATb U3 O4HOM0 UNu
HEeCKOMNbKMX rnocregoBaTefibHO COeANHEHHbIX 31IEMEHTOB.
Cxema Ha puc. 1.2 uMeeT Tpu BETBU: BETBb bma, B KOTOPYIO
BKIMHOYEHbI 3NeMeHTbI r,,E,R 1 B KOTOPOM BO3HWKAET TOK /;
BETBb ab C 3NeMeHTOM R M TOKOM /,; BETBb anb C
3N1EMEHTOM R, 1 TOKOM I

* ¥Y3en SﬂeKTpI/NeCKOI/I u,enm (CXeMbl) — MECTO COEQMHEHNS TPEX
n bonee BetBen. B cxeme Hapuc. 1.2—-agBaysnaaunb
BeTtBu, npucoeanHeHHble K 04HOW Nape y3noB, Ha3biBaKOT
napannenbHeiMu. ConpoTtuenerus R, n R,(puc. 1.2)
Haxo4ATCs B napannerbHbiX BETBAX.

* KoHTyp — ntobon 3aMKHYTLIN NYTb, MPOXOAALLMIA MO
HeCKONbKMM BeTBAM. B cxeme Ha puc. 1.2 MOXHO BblOenuThb
Tpu KoHTypa: | — bmab; Il — anba; Il — manbm, Ha cxeme
CTPENKOW NoKa3sbIiBalOT HanpaerieHme obxoaa KOHTYypa.



Bbibop HanpaBneHun E, U, |

YcrnoBHble nosnoxuTternbHble HanpasneHusa 3C UCTOYHUKOB
NMUTaHNA, TOKOB BO BCEX BETBAX, HaNpsiXKeHUN mexay
y3/laMU1 1 Ha 3aXXMMax 3fIeMeHTOB Lenn Heodbxoaumo 3aaaTthb
ANA NpaBUIIbHOU 3aNUCK YpaBHEHUN, ONUCbIBAOLWNX
npouecchbl B 3fIeKTPUYECKOMN Luenu unum ee anemeHtax. Ha
cxeme (puc. 1.2) cTpesnikamm yKaxkemMm nosrioXutesibHble
HanpasrneHuna JAC, HanpPsAXXeHUN U TOKOB:

a) ana 3[C UCTOYHMKOB — NPOU3BOSIbHO, HO NMPU 3TOM
crieQyeT y4nTbIBaTb, YTO MOJIKOC (3aXKMM MCTOYHMKA), K
KOTOPOMY HarpaBrieHa CTpenkKa, umeeT 6onee BbICOKUN
NOoTeHuMan No OTHOLIEHUIO K APYromMy NOJsoCy;

0) Ansa TOKOB B BETBAX, coaepxawwmx nctouyHuku 90C —
coBnagarowmmm ¢ HanpasneHuem SAC; BO Bcex Apyrunx
BEeTBAX MPOU3BOJSIbLHO;

B) ANA HanpsXeHUU — coBnagarowmumMim ¢ HanpaBneHuem
TOKa B BeTBU UINU 3rieMeHTa uenmu.



INTnHenHble N HeNMHeuHbLIe
ArieKTpuyeckue uenu

o ANEeMeHT ANIeKTPUYEeCKOMN uenu, napamMeTpbl
KOTOpPOro (ConpoTuBrieHne U Ap.) He 3aBUCHAT OT
TOKa B HEeM, Ha3bIBalOT JIMHEUHbIM, Hanpumep
aneKTponeyb.

 HennHeuHbIN 3NeMeHT, HaNnpumep namMna
HaKanMBaHuUsA, UMeeT CONPOTUBIEHUe, Bernn4mnHa
KOTOpOro yBerivumBaeTcA Npuv NoBbILWEHUN
Hanps)xeHus, a crieaoBaTeNibHO U TOKa,
noaABOAUMOrO K flamMnouke.

e CnepoBaTtenbHO, B IMHEVNHOM 3NEKTPUYECKON
Lenu BCe 3fleMeHTbl — NINHEeUHbIe, a HeNMUHEeUHOM
Ha3blBalOT ANEKTPUYECKYIO LeNb, coAepXKallyro
XOTSA Obl OANH HENMMHENHbIN 3NeMEeHT.



OCHOBHbIE 3aKOHbI Lenen
NOCTOSAHHOIO TOKa

e 3akoH Oma ansa yyacTKa uenw
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OCHOBHbIE 3aKOHbI Leneu
NOCTOAHHOIO TOKa

3akoH Oma ansa Bceu
Henwu " F




OCHOBHEBIE (DOPMYIJIBI IIO0 TEME

2 11.2018 COPMYTIEE INEKT POTEOIH
I o U / R [3axkon OMA, rae:
U oo IR |l - Cuna Toka, A
% |U - Hanpaxenne, B;
R —a U / I |R- DnexkrpHueckoe ConpoTHRICHHE NPoBoaHuKa, OM

[3axor OMA ans 3amMkHyTOI Heni:

I za E / R 1E [E- 2.1.¢. ueTounnKa;
( r) |r - BHYTpEHHEE CONPOTHRICHHE 3.1.C..
IR - conporupnene sHemHel ueny, Owm;




OCHOBHbIE 3aKOHbI Leneu
NOCTOAHHOIO TOKa

e 3akoH OmMa ons Bceu uenu

E w E HETCURMEN MIPpEXEHUN
R 1 R;. * ERYTDENRNE COPPDOTHSIERNS MCTOUS Y

R':., Rc * CONPUTHUNONHN

| -
[y, 1, 1y - Toxw sevoeh uens

Li=(U,,-E;)/R; {1.17)
lj'-'-U_-_\I'l:p\:‘Rg) (118l
L=(Up+E;:)/R; (1.19)




OCHOBHbIE 3aKOHbI Leneu
NOCTOAHHOIO TOKa

* [lepBbIn 3akoH Knpxroda -
anrebpanyeckaa cymma BCex TOKOB,
CXOOALLMXCS B Y3re paBHa HynMto.

zl, =0 (1.20), rae n - KONAYECTEBO BETESA, CXOQRMXCA B yane
. ]

[ +1+1-14-1,=0 , nnbGo
[+ +1:=1s+]5




OCHOBHbIE 3aKOHbI Leneu
NOCTOAHHOIO TOKa

 Bropou 3akoH Kupxroda - s nio6om kontype

3NeKTpuyecKoun uenu anrebpanyvyeckana cymma 3C
paBHa anredbpanyeckon cymme nageHuun
HanpsXXeHUN B oTAeNbHbIX CONPOTUBIIEHUAX.

 [1aHHbIN 3aKOH NPUMEHUM K NOOoMy

3aMKHYTOMY KOHTYPY 9NeKTpU4ecKou
Lenu.

ZE;- ZLR‘ (1.21), rae: n ~ kon-80 3AC e kKOHTYpe,
L B o m = KON-80 CONPDOTURNEHHA B KONTYDE



AneKkTpnyeckasa 3Heprus U MOLWHOCTb
MCTOMHMKA NUTaHUA

« B gencrteywowen uUenn anekTpuyeckas
9HEpPrma UCTOYMHMKA MUTaHUSA
npeobpasyeTcd B Apyrne Buabl SHEPIUM.
Ha yyacTke uenun c conpoTtmeneHnem R B
TeyeHune BpemeHn t npu Toke |
pacxXoQyeTcs aneKkTpuyeckaa aHeprus

W=]“Rt.

4

MOLLHOCTb _ E=13‘R=m.
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BanaHc molwHoOCTEeMN.

e [lpu cocTaBneHMn ypaBHEeHUA OarlaHca MOLLHOCTeM
crieqyeTt y4vecTb, UTO €CnU AeUCTBUTESIbHbIE
HanpaBneHua 30C n TOKa MCTOYHUKA COBMNaparoT,
To uctovyHuk J[AC padboTaeT B pexmme NCTOYHUKA
nuTaHua, n npounsseaeHue E | nopcrasnswoT B (1.8)
CO 3HaKoM nntc. Ecnu He coBnagaroT, TO UCTOUYHUK
SOC paboTaeT B pexunme notpedbutens
3NeKTpn4Yeckoun aHeprum, u npounssegeHve E |
noacrtasnsAoT B (1.8) co 3Hakom MmuHyc. [insa uenu,
nokasaHHOM Ha puc. 1.2 ypaBHeHUue banaHca
MOLLHOCTEN 3anuULleTcs R BuUne:

El=I*(r,+R)+1 "R +1,"R,



OCHOBHEBIE (DOPMYIJIBI IIO0 TEME

1-1i saxor Kupxroda (mna yana)

2-i1 saxoH Kupxroda (wa saMkHEYTOrO
KOHTYPa)

Pacnpe feneHue TOKA B ABYK MaPAUIS/ B BIX
BSTEAX UEMH NepeMeHHOrO TOKa

l‘ — TOKH B OT ASJIBHBIX

OTBETBIISHHAX, CXOAAMNXCA B OTHOM
Touke, A;i=12...n

; [E—3]C, neﬁc*rsyroinax B KOHType,

B
7 — CONpPOTHB/SHNE OTASITEH bIX
yaacTros, OM

hy — 1ok Nepeoil BeTBH, A;

ly — tox BTOPOH BeTBH A;

Z — COMPOTH B HH e Ie PEOi
seTH, ON;

Zy — CONPOTHETEHHE BT OPOi
seTEH, OM




JriekTpuYyeckas uenb C
nocnenoBaTesibHbIM COeAVNHEHUEM

1eMeHTOB
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EmKocTb + MHOYKTNBHOCTb B LENA
MOCTOAHHOIO TOKA

} - KoHaeHcaTtop
up +uc=u(t), ug=Ri; i=C a’t
i R
u(t) e €. o iu(
Puc. 146 % t
a)
T - MocTosiHHas BpemeHM
Fid
¢
MHOYKTUBHOCTH _—
P L Ihz(f)
\D uglt) BHauane aac /
() CAMOVHAOYKLMN /
byner
NPensiTcTBOBaTb o 1 2 3 4 s

yBENUYEHUIO ToKa. pHc. 1.9.



DJIEKTPUYECCKUE LICTIH
CHUHYCOHMJAJIBHOTO TOKA



Ienu oqHO(A3HOI0 CHHYCOM/IAJIBHOI0 TOKA.
OcHOBHbBIE COOTHOIIICHUSA B LENH
CMHYCOMIAJIBHOI0 TOKA.




LHenu o1HO(MPA3HOI0 CHHYCOUAAJTBLHOI'0 TOKA.
OcHOBHBIE COOTHOIIICHUSA B LENH
CHHYCOM/IAJBHOI'0 TOKA.

ef=501Iu,
eT=0.02cC f=1/T

e CuHycoupanbHbIX TOK. ECcnun KpuBas
N3MEeHEeHUsA NepuoanvecKoro Toka
onuncbiBaeTcst CUHYCOUOO0U UNKU
KOCMHycounaoun (CM. puc.), TO TaKkOU TOK
Ha3bIBalOT CUHYycoOMAaribHbIM TOKOM



Llenu ogHO(a3HOIO
CUHYCOMIAJIBLHOI0 TOKA.

e Obo3Ha4YeHus:
* MrHOoBeHHbIe 3Ha4YeHud: I, U, e, p;
* AMNNUTYAHbIE 3HAYEeHMUS: Im, Um, E

m’ m’

 NeunctByowme 3HaveHus: |, U, E, P.



[lonmyueHne CHHYyCOUIAIBHBIX 3JIC U TOKA

* B paBHOMEpHOE MAarHMTHOE MOJIE IIOMECTHUM
PaMKY, COCTOSIIIYIO U3 OOJHOTO BUTKA (PHC.
5-2). Pamka BpaiaeTcs ¢ HOCTOSSHHOM YITIOBOU
CKOPOCTBIO .

* B coomeemcmauu ¢ 3aKOHOM
NEKMPOMACHUMHOU UHOYVKUUU 8 Hell 0)Y0em

HABOOUMBCA D0C
e=—dP/df



[TonyyeHne cuHycoupanbHbIX 34C W
TOKa

L= — d(D/dt 3aKoH arneKkTpoMarHMTHOM
@

NHOYKLUMN

Puc. 5-2. BuToK B OZHOPOAHOM MAarHHTHOM IOJIE.



ﬂonyquMe CUMHyconAalibHbIX 34C U
TOKA

[Npeobpasyem UcXoaHoe BblpaXkeHne Ans HaBegeHHon aac (e). CmoTtpu

me52 ([(D/dt d= S cos q= (I)m C0S (1,
®,=BS CAL=OI

e = — d/dt=~d(dy, cos of) =00, sin of



ﬂonyquMe CUMHyconAalibHbIX 34C U

TOKA

O603Haunm:
DJIC BUTKA, BPAIIAIOIIECTOCS

() (D m = E m , Torga B MAarHUTHOM IIOJI€,
M3MCHSETCSI BO BPEMEHH 110
CHHYCOUIAIEHOMY 3aKOHY.
e E S1n @ t Eciii 3aMKHYTb KOHIIbI
T BUTKA HA COITPOTHUBIICHUE
R, mo 6 yenu o3HUKHem
CUHYCOUOAbHBITL MOK

l::_;],,nSln(l)t



BeiBoa: llonydeHne CHHYCOUIAIBHBIX 3C
M TOKA

e [Ipu 8CsAIKOM U3MEeHeHUU Ma2HUMHO20 NMNomoka 4epe3s
rnpoeoodsiW,uli KOHMyp 8 3MOM KOHmMype 803HUKaem
asleKmpu4yecKUuU MOkK.

e B amom u 3akrnro4aemcsi OOUH U3 8aKHelllux
3aKOHO8 NMpupPoObl — 3aKOH 3J/IeKMPOMa2HUMHoOU
UHOYKUyuu, omkpbimbiu Papadeem e 1831 2.

o [Ipasuno JlIéHua. NHOYKUUOHHbIU MOK ecea0da
uMeem makoe HaripasJsieHue, rNpu KomopoM e2o
Ma2HUmMHoe rnoJsie yMeHbwaem (KoMneHcupyem)
U3MeHeHuUe Ma2HUMHO20 NMoMoKa, siesnisiroujeecs
MPUYUHOU BO03HUKHOBEHUSI 3Mmo20 moKa.



[MonyyeHue cMHycouganbHbIX 34C U
Toka lNpaBuno JleHua

I I
y/8
) )[nepd
/nepé f
) 0)

Puc 261, Casi3b Mexy HaNpap/ieHWeM MePBUYHOrO ToKa /neps, CO3M4I0-
1ef0 MarHHTHOE T1IOJle, M HamnpasJjieHHeM WHAYKIHCGHHOIO Toxa  —_—
Q) NIpY yCwIeHHH MarHMTHOrO noas; 6) npyu ocnal/ieHud MarHHTHOIC MOJS



IIpeacraBieHrue CHHYCOUIAIBHBIX BC U
TOKa

CunHyconganbHyo PyHKLUUIO BPEMEHM
MOXXHO MpeacTaBuThb:

a) rpaukom,
0) ypaBHeHuem /=l sin wf;
B) BpallalroLwmMmca pagnyc-BeKTOpoM.

MNocnegHsas cbopma Bblpa*XeHn4 CVIHyCOMJJ,aﬂbHOVI (*)yHKLI,VIl/I Hanbonee HarnggHa u npocCTa.

Honyctum, yto Bektop OA coomeemcecmeayem 8 rnpuHsamom macuwimabe makcumarsbHOMY
3HadyeHuto E_ cuHycoudarnbHol pyHkyuu e=E  sinwt. OH 3akpernieH 6 00HOU moyke u
gpawiaemcs npomue 4acoeol cmpesiKu C y2/1080U CKOPOCMbIO w; Y2051 a = wt HernpepbI8HO
usmeHssiemcs. [poekyus spawarowezocs eekmopa OA Ha eepmukaribHyto 0Cb 8 11ilobol MoOMeHM
8peMeHU pasHa rpouseedeHuUro OrluHbl BEKMopa Ha Sin a, m. €. OHa U3MEHSIeMCSl 110 3aKOHY
CUHyca



[lpeacraBneHne cuHyconaanbHbIX
3AC N TOKa

Puc. 5-3. IToayueHne CHHYCOHJBI IyTeM BpalleHHs BEKTOpa



JIENCTBYIOIIME 3HAYCHUS
[IEPEMEHHOIO TOKA

* JlencTBYIOIIMM 3HAYEHUEM IEPEMEHHOTO
TOKa HAa3bIBACTCS TAKOW MOCTOSIHHBIU TOK,
KOTOPHIM HA OJIMHAKOBOM COIIPOTHBIICHUH R 3a
BpEMs, PABHOE OJTHOMY IIEPUOY, BBIAEISIET
TAKOE€ K€ KOJIMYECTBO TEILIA, YTO U JAHHBIN
IIEPEMEHHBIN TOK 32 TO K€ BPEMHI.

e JlelicTByrolIME 3HAYCHUS 0003HAYAKOT
OonbmnMu OykBamM 0e3 nHekcoB: I, U, E.



3aMe€Ha CHHYCOM/IbI JIOMAHOW JTUHUEH

{

3amMeHa No3BOSISIET CUHYconay
paccMmaTpuBaTtb Kak CymMMy
ctonbukoB. B npegenax
KOHKPETHOro cTosnaunka
arnekTpuyeckasi BenuymHa nmeet
MOCTOAHHOE 3HaYeHMe.

Hamenerue rona
Ja epema ¢




JIeUCTBYIONIEE 3HAYEHUE TIEPEMEHHOIO TOKA JIJIA
MHTEpBaa BpeMEHU At

. . 2
A W —— R l A t Toraa ans nepuopa T
! Vmeewm:

4
O



HeucTtByrowee 3Ha4YeHUue
nepeMeHHOro Toka

dopmyna sHeprum Ansa NOCTOSIHHOIO C Y4ETOM TOrO, 4TO :

™ W_=RI*T W =W

[Mony4unm: —

/ ] 1
¥ o
I = l/ ) 170

rae i



HeucTtByrowee 3Ha4YeHUue
nepeMeHHOro Toka

[Mocne MHTErpnpoBaHnAa n ynpoweHuns noJiyvdynm:

/

T

e Ul 2

E=FE_lV 2

30ecb BErUYnHbI C MHOEKCOM m, - aMiJINTygHbl€ 3HA4YEHUA. I'IonyquHble
COOTHOLWEeHUA HeO6XO,EI,I/IMO YUnUTbIBaATb Mpn Bbl60pe AnoaoB BbINMPAMUTEIIbHbLIX
CXeM, a TaKxXe HaI'IpFl)KeHI/II7I cOoBNralOLLINX KOHOEHCATOPOB.



AKTUBHbIE U PeaKTUBHbLIC JJIEMEHTDI
B LUernn CUHyconaasibHOro TokKka

[Mopaccyxae
TOKe

Puc. 6-2. Cxema nocaeaoBaTeJbHOTO
coenunenuss ajgementos R, L u C.

ilA
BHauane BepHyTbca K cnangy Ne 21. fa at,' 5¢
l r 5‘ 97[_]




[MonoxurtenbHaa u oTpuuatTeribHas
MOLLHOCTDb

[MoTpebutens [ ] ot

noTpebnsaer +n0Tpe6n;|eT

L E - l Ucemu

Bo3moOXXHO B

" cnyvae
a ) j} peakTuBHOW
Harpy3ku
Puc. 8-2. HanpaBieHHe 3AC H TOKa B
HCTOUHHKE @) H mnoTpeburesne 06) 3J€K-

TPHUYECKOH 3HEPTHH.



OcCHOBHbIe hopmMy bl
AKTUBHOE COMNMpPOTUBIIEHNE

T

W:::.\qp(l‘)dt W-:Ua ' ¥

0

P =WIT=U,l ¢;. _pRr

Korooa nmeem geno c
aKTMBHOW Harpyskou, rnpouecc
NpOXoaAUT aHanorM4yHo Lenu
2 NOCTOSIHHOIro TokKa. [pwu

- —

C—— pacyeTe MOLLHOCTU U SHEPrum
Ha4O UCMONb30BaTb
OencTBylollee 3Ha4YeHne Toka.



MraoBeHHAsI MOIIIHOCTD B IIENHA C
AKTHUBHBIM COIIPOTHBJICHHEM

Puc. 8-3. 'padpuk MIrHOBEHHOH MOIIHO-
CTH B LM C AaKTHBHBLIM CONPOTHB-
JIEHHEM.



Ha HMHAYKTHUBHOCTHW HAIIPpAKEHHNEC

m’&”

Puc. 5§59 Cxemna.

M2 N TpaPHKH

HCTI <

onepekaeT TOK

HEKTOPNASR

AMArpa
HANPHAXCHNSR

HILAYKTHERHOCTLD,

NMyctb B
naeanbHOWU
KaTyLlluke, T. €.
KaTyLuke,
obnaparoLen
CTONnb ManbiMu R u
C, Ymo umu MOXXHO
npeHebpeyb, Mok
CUHycouOasibHbIlU
llo kakoMy 3aKOHY
6 makou uenu
6ydem
U3MEeHSsIMbCS
HanpshkeHue?



Ha nHAYKTHUBHOCTU HallpS>KEHUE
onepekaeT TOK

[Tpn U3MEHEHNU CUMBI TOKA MO rApMOHNYECKOMY 3aKOHY
I=Im sinwt,

QC camonHaykummn pasHa:

e = -L di/dt= -L w Im coswt

Tak Kak u = -el, ToO HanpsXXeHne Ha KOHLUAaX KaTyLLKU
OKa3blBaeTCHA paBHbIM:

U=LwlImcoswt=LwlIm sin(wt+11/2)=
=Um sin(wt+m/2), rpe Um =L w Im

CnepoBarternbHO, KornebaHusa HanpsaXXeHnst Ha KaTyLuke
onepexarT nNo dase KonedaHna cunbl Toka Ha T1/2, nnu,
4YTO TO XK€ camMoe, KonebaHunst curnbl ToKa OTCTaloT Mo
doase oT KonebaHnnm HanpsXXeHusa Ha  T1/2.



OcHOBHbIe hopMyrnbl
MHAOYKTUBHOCTDL

i=1.. sinwf “L=Upm sin (mt+n/2)

p, =ug i_—_-.ULm Im sin wf cos w?

p, = U, Isin 20t

pr=uri paBHA HYJIO



MrHoBeHHasAs MOLLHOCTb B Llenu C
MHOYVKTUBHbBIM CONMPOTUBJIEHUEM

i!‘.“.l.l, S

Puc. 8-4. T'paduk MrHoBE€HHOH MOIIHO-
CTH B LEenH ¢ HHAYKTHBHOCTBIO.

2 £ 00 TN\



Ha eMKOCTH TOK olepexxaeT
HalpsaXeHue

3apsaa eMKoCcTu g = uc, rae U — HanpshXKeHue, ¢ — 3Ha4yeHne eMKOCTMW.
Onpegenum ToK - MTHOBEHHOE 3Ha4YeHue .

1=dq / dt=Cduw/dt=Cd(U_sinot)/dt=
oCU_ sin(ott+n/2),
HAa UHAYKTUBHOCTH HA00OOPOT.



OcHOBHbIe hopMyrnbl
EMKOCTb

Po=ui=Up, [ sin of cos of =
= U, [ sin 20¢, (8-12)



MraoBeHHAasd MOIIHOCTH B IIEMU C
€MKOCTHBIM COITPOTHUBIICHUEM

Puc. 8-5. I'paduk MrHOBEHHOH MOIIHO-
CTH B llelH C €MKOCTBIO.



MrHoBeHHAast MOIITHOCTH B LIEMH C EMKOCTHBIM U UHIYKTHUBHBIM
CONPOTHUBIICHUEM

Puc. 8-5. I'papux MrHOBEHHOH MOIIHO- Puc. 8-4. 'paduk MrHOBEHHOH MOIIHO-
CTH B LeNH C €eMKOCTBhIO. CTH B lleNH ¢ HHAYKTHBHOCTLIO.
Xc=1/wC Z =wL



MrHoBeHHast MOLHOCTb B LIENUN CO CMELLaHHbIM
(NnpenmyLlecTBEHHO MHAYKTUBHbIM)
CONpPOTUBIIEHNEM

,Mﬁl

A




OcHoOBHbIe ¢hopMynbl Lienu co
CMeLUaHHbIM (NpenMyLecCTBEHHO
MHAOYKTUBHbIM) CONMPOTUBIIEHUEM

R
P W= —§ p(f)dl
I 5

P = (2U1 cos g sin® of + U] sin @ sin 2wt) d¢

R

l
F
T

.’sin"’- widt =T/2 o Ul COS (p

0



OcHOBHbIe hopmynbl LUenu co
CMeLllaHHbIM (NpeuMyLeCTBEHHO
MHOYKTUBHbLIM) CONMPOTUBIIEHUEM

KosdhduuuenT MOLIHOCTH COS @ ABJA-
eTesi BAJKHENIIMM SHEpreTHYeCKHM (aK-
TOpoM. OJTO BHJHO H3 CJIEAYIOLIETO
npuMepa.

Ecau  oHepruio  nepefaBaTb  IIpH
cos =1, TO TOK B uenH paBEH
[=P/U cos g=P/U. Eciu e €0S ¢=
=(,5, TO [=P]05U=2P/U, T. e TOK
yBeJHYHBaeTCa B /iBa pasa.

- e——— AmTLLALTIATY



MOLLHOCTb B Lienu nepemMeHHoro
TOKa

 Llenb ogHO@a3HoOro Toka

P=1Ulces &

D= Ulsm®

JP 4 OF

S = Ul



N300pakeHre KOMILJIEKCHBIMU
YU CJIaMH.

b — — — — —

& s
MaTtemaTunka ans pacyerta uenem nepemMeHHoro Toka

0 !

Puc. 5.4

[1nsa aHanMTU4eCcKoro peLleHuns nnockoCcTb kKoopanHat XOY
3aMeHNM KOMIIEKCHOWM NITOCKOCTLIO (puc. 5.4). Tak Kak OyKBOW i B
ANEKTPOTEXHNYECKUX AUCUUNIIMHAX 0DB03Ha4aloT TOK, TO
MHUMYIO eaunHnLy obosHadvaloT byksBon j=—1. BekTopy Ha
KOMMJ1IEKCHOW NNMOCKOCTU MOXHO COMOCTaBUTb KOMMnAKruNnA
4ymcno: I =1 e/

BenuunHy xapakTepusyloT mMoaynem Komnnekca Ilm, NonoxeHue
Ha KOMMEKCHOM NITOCKOCTN — apryMeHTOM KoMnnekca P . Takyto
dopMy 3anmMcr KOMMNNEKCHOro YMcna B MaTeMaTUKe Ha3biBatoT
nokasatenbHoW. Ee MOXHO Mcnonb3oBaTb ANA YMHOXEHUS U



Ha eMKOCTH TOK oIllepeXaeT
HalpsaXeHUue

Ha eMKkoCTH TOK onepekaeT Halpsi>KeHUe
i=dq / dt = Cdu/dt=Cd(Um sinwt)/dt=
wCUm sin(wt+m/2), Ha UHAYKTUBHOCTHU

HaobopOoT



Ha HMHAYKTHUBHOCTHW HAIIPpAKEHHNEC

m’&”

Puc. 5§59 Cxemna.

M2 N TpaPHKH

HCTI <

onepekaeT TOK

HEKTOPNASR

AMArpa
HANPHAXCHNSR

HILAYKTHERHOCTLD,

NMyctb B
naeanbHOWU
KaTyLlluke, T. €.
KaTyLuke,
obnaparoLen
CTONnb ManbiMu R u
C, Ymo umu MOXXHO
npeHebpeyb, Mok
CUHycouOasibHbIlU
llo kakoMy 3aKOHY
6 makou uenu
6ydem
U3MEeHSsIMbCS
HanpshkeHue?



Ha nHAYKTHUBHOCTU HallpS>KEHUE
onepekaeT TOK

[Tpn U3MEHEHNU CUMBI TOKA MO rApMOHNYECKOMY 3aKOHY
I=Im sinwt,

QC camonHaykummn pasHa:

e = -L di/dt= -L w Im coswt

Tak Kak u = -el, ToO HanpsXXeHne Ha KOHLUAaX KaTyLLKU
OKa3blBaeTCHA paBHbIM:

U=LwlImcoswt=LwlIm sin(wt+11/2)=
=Um sin(wt+m/2), rpe Um =L w Im

CnepoBarternbHO, KornebaHusa HanpsaXXeHnst Ha KaTyLuke
onepexarT nNo dase KonedaHna cunbl Toka Ha T1/2, nnu,
4YTO TO XK€ camMoe, KonebaHunst curnbl ToKa OTCTaloT Mo
doase oT KonebaHnnm HanpsXXeHusa Ha  T1/2.
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Puc. 6-2. Cxema 1mnocJel0BaTeJIbHOTO
coenunenus ajgementos R, L u C.

1.Tok BO Bcex arieMeHTax uenu B Kaxabih MOMEHT
BpeMeHUu ognHaKoB | = Im sin wt

2.ConpoTtuBrnieHune eMmkKkocTu paBHo Xc=1/wC,

3.ConpoTuBneHne MHAYKTUBHOCTU paBHo X _

4

*Uc = Umc (sin wt —11/2),

S

‘UL= UmL (sin wt + 11/2).

L,



OCHOBHBIC (DOPMYIIBI IO TEME

2112018

COpM YL ANEK T POTEO KA

P="Ulcos ¢

MOIHOCTL UK NEePeMEHHOrO TOKa, rae:
P - MomHoCTS, BT

U - nanpaxenne, B

[ - cuna Toka, A

COS ¢ - KOMPPHUHEHT MOIHOCTH

S=P+Q

ITonHas MOLIHOCTL:
S - nonHag MowHoOCTe ueny, Bea
P - akrHBHas MomHoOCTL, BT

|Q - peakTiBHAR MOLIHOCTS, Bap

P=y/3U.Lcoso

AKTHBHAA MOIHOCTE 3-datHoH Uenu NnepeMeHHoro Toka, rie:
P - momuHoCcTs, BT

U - nanpamenne auueiinoe, B

[ - TOK nuueiiusii, A

COS @ - YTkl CABHIA TOKOB 110 daze

Q=V3U.Lsing

PeakTHeHas MOIHOCTS 3-(haiHol LenH NepeMeHHOro ToKa, rjie:
(Q - peakTHBHAR MOLIHOCTL, Bap

U - nanpamenne auueiinoe, B

[ - ToK nHHeHHbIH, A

SIN ¢ - Y171kl CABHIA TOKOR 10 daie

S=/3Unln- S=P+Q|

[MostHas MOIHOCTE 3-haiHoll Lenu nepeMeHHoro Toka, rie:
P - akrHBHas MOMHOCTL, BT

Q - peakTHBHAR MOLHOCTL, Bap

U - nanpaxenne nuueiinoe, B

[ - TOK nHHelnLI, A




Pa3nn4yHble BapnaHTbl
nocrenoBaTesibHOro coegnMHeHus

AJIEMeéHTOR R IIANCGY MTANAMAHHAIO TO

Ka.

Cxema TpeyronpHuK Tpeyrom HuK Tpeyroneuux
HalpAXeHHH CONPOTHBIEHHH MOIIHOCTEH
R L L Zy S
i e 7
i
¢ & ak -
v R
gl S S=P+Q
. U=u +u
i=1TI sinat _ o
0<g <90° @ = arctg—- @ =arctg T
R X U R P
= i N,
i @ v @ 5
U o Q
Z
i=1T sinat 22 = R 4+ X2 S=F+r
U=u, +u 0
T @=-arctg 5
[n} = - Tt
90°<g <0 P
SEEES S ¢ £ |12
i % | |x |
i I H o | 5
X»X " . ‘ | 0=0 -0
U : <
D R P
u
ie T sinat Iene mocur

gapaxtep RL




Tpexgha3Hbie afiekmpuyeckKue
uenu.

Tema Ne1: TpexdasHasa uenb

Mony4yeHue cucrembl TpexdasHbIX
JOC. Cnocobbl coeguHeHunn a3
Tpexda3HbIX NICTOYHUKOB U
NMPUEMHUNKOB 3NIeKTPNYECKOUN IHEPruUum.
N3MepeHne MOLWHOCTU U SHepruu
Tpexda3Hon uenmu.

Jleracos Banepuin AnekcaHgposuy
dykycnma-1
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ATOMHas aHepreTnka AnoHuu

e Ha momeHT Havyana 2011 roga saepHas aHepreTuka
obecneunBana 30% noTpebHOCTN ANOHUN U
NMaHUPOBaANoChb YBeNMUYNTbL 3TOT NokasaTtenb Ao 40% B
TeyeHue 10 net. OgHakKo nnaHOMepHoOe pa3BuTue
aTOMHOW 3HepreTUKn AnoHnm ObLINIO OCTAaHOBMIEHO
aBapueun Ha Pykycuma-1Ha momeHT Havana 2011 ropa
AaaepHan aHepreTuka odbecneunBana 30% noTtpebHocTH
AnoHnn n NnnaHMpoBanocChb yBEJfIMYUTb ITOT NOKa3aTenb
Ao 40% B TevyeHue 10 net. OgHaKo nnaHoOMepHoe
pa3BUTME aTOMHOMN 3HEepPreTUKn AnoHum ObINo
OoCTaHOBJIeHO aBapueun Ha dyKkycuma-1. Pe3ko
oTpuuaTesibHOe OTHOoWeHne HaceneHne K AJC,
3acTaBuJ10 NPaBUTESIbLCTBO OCTAaHOBUTb PeaKTopbl Ha
BCEX CTaHUMAX Anga npoBepku. 27 mapta 2012 roga Obin
OCTaHOBNEH nocnegHun peakrop — Tomapu-3. Ao
KaTacTpodbl ¢ snoHckon ADC B cTpaHe BocxoasiLero
cornHua geucresoBano 54 peakropa, BKNro4as
KpynHeuwyro ASC mmpa — KacuBagsaku-

Kapuea, koTopble nokpbiBanu 26% Bcen NnoTpebHOCTHU

A EEe Sl EE B MY ASLIAAAVS™Tians




ATOMHagqa sHepreTuka AnoHUn
HoBble noaxoabl

 O6cyxpeHune oyaywero A9C B AnoHnn Havanocb C
nsiaHoOB Mo 3aKpbITUIO Bcex ctaHumu K 2030 rogy. OgHako
C KaXAabIM rogomMm npuxoanT NOHMMaHWe, YTO yxXoA4 u3
CTpaHbl AeLUeBOU 3HEePrumn 1 NOYTU NOJSIHOE OTCYTCTBUE
3HepropecypcoB B BMAY OrpaHU4YeHHOCTU U
rycToHaceneHHOCTU TeppUTOPUN, CTaBUT IKOHOMUKY
fAnoHun B Tynuk. BBI1 npoaonaeTt U3 roaa B roa
CHMXaTbCA, KOMMNaHMN COKpaLlaloT NPoON3BOACTBA,
BbIBOAAT UX B Apyrume cTpaHbl A3MaTCKO-TUXOOKEaHCKOro
pervoHa.

 Ha Tekywyun momeHT no 19 peaktopam noaaHbl 3asiBKU Ha
BO300OHOBreHue padoTtbl. B nrone 2014 roaa 6binu
AonyueHbl K 3anycKy ABa NnepBbiX peakTopa AnoHuu
Ha A9C CaHpawm.




Pa3pyweHHbIn 4 6noK Ha YepHoObinbckon A3C



TpexghasHbie aftlekmpudeckue
uenu.

Potop Crarop

‘ | : - DasHEIE 0OMOTKH

ObmoTKa
B03byRIEHHA




Pabo4dyaga 4yacTb OOMOTKU

IXPOHHOTI O

Puc. 6.1. YnpomeHHas Mogesnb CHi



OOMOTKA yKJIaAbIBA€TCS B Ma3bl M 3aHUMACT
HEKOTOPBIN CEKTOP

Puc. 6.2. T'padpmxu pacnpeneneHmus
MArHMTHOH HMHIOYKIIHH B BO3IYLIHOM
3a30p€ CHHXPOHHOIO 'eHeparopa



OnpepneneHun

e Pa3Hble U NNHEUHbIE BEeNTNYUHDI.
BennyuHbl, oTHOCcsALWMecA K ooHou cpa3se
(puc. 10-5), nonyyunu HasBaHue (a3HbIX:
¢da3Hble 3ac Ea, EB, Ec; da3Hble Toku | a, |
B, | c; pa3Hble HanpsxeHuna Ua, UB, Uc.

e * TepMmnH «dasa» B INEKTPOTEXHUKE UMeeT
ABa 3Ha4vyeHuA: dasa — aprymeHT
CUHycoumparnbHOU (PyHKUuun wt n c¢dasa —
oTAaenbHaa uUenb TpexdasHoON uenwu.
OOMOTKM reHepaTopa TakKXe Ha3biBalOT
dazamm.



3 _L 5{:;' A
Ay W\ OnpegeneHuns

Il tlg |

. Hanmeeva MeXxay NUHEUHbIMU
npoBoAaMy Ha3bIBalOTCA JIMHEUHBLIMM:
UaB, UBc, Uca. Tokm B NUHEUHbIX
npoBogax — JIMHENHbIE TOKM.

* Tokn B (pasax reHepartopa u dasax
NpMeMHUKa CoXpaHuUnM Ha3BaHue

ha3HbIX

* TokOoB. 3 puc. 10-5 BugHo, 4to
cda3HbIN

° TOK SAABNAETCA U NMUHENHbIM TOKOM.



CuMmmMmeTpuyHaga cuctema 34C

e CummetpuyHasa cuctema 34C — 3to Tpun
CUHyCcOUAbl, COBUHYTbIE OTHOCUTESIbHO
Apyr gpyra no ¢ga3se Ha yron 120° .
[TpUHATO cuuTaTb, YTO Ha4YanbHasa da3a
SAC da3bl A paBHa Hynw, I[C da3bl
B otcTaet ot 9[1C ha3bl A Ha 120°,
SOC da3bl C orcTtaet ot IAC dha3bl B
Ha 120° .



BpemMeHHble 3aBUCUMOCTH




[lpencTtaBrneHme KOMMIEKCHbIMA
yncrnamMmm B nokasaTtenbHon doopme

Komnaexkcwm aeiicreyromux snauenud IJC da3 B nokaszarensnoi popme
MOTYT OBITH 3aITHCAHL] YPABHEHHAMH:

il120°

rac a=¢’ "~ —oneparop noBopora, a” =¢ = ¢

MaTtemaTunka gns nepemMHOXeHNA BEKTOPHbIX BENMNYUNH



YcnoBHoe u3obpaxeHue a3z oOMOTOK
reHepaTopa M UX pa3MeTKa npeacTaBlieHbl
Ha puc.

A

Puc. 11. 1



Tpexdra3zHaa cuctema IAC onsa
MIHOBEHHbIX 3HAYeHUN

e (1) = E ,sin(ax);
e, (1) = Ensin(axt —120°);
e At) = E,sin(at +120°);



CnocoObl coeanHeHnsa pa3 OOMOTOK
reHeparTopa.

 CoeanHeHue 3B8e3non CoeanHeHue
TPEeyroJibHMKOM

AiZ)

OObLIYHO OOMOTKM reHepaTopa COeOUHSIOT 3Be3[0W.
HanpspkeHna mexagy Hadarom U KOHLOM a3kl (CM. puc.
11.3) Ha3blBatOT pasHbIMK (U, , Ug W U, ), @ HanpshkeHus

Me>|)<ﬂ,y Ha4Yanamu a3 reHeparopa — NMMHENHbIMU (U , Ug. ,
u.,).



COOTHOLLEHNE MeXaY NUHEUHBIM N (Pa3HbIM
Hanps»XXeHnem npu coegnHeHnm NCTOYHUKA
3Be310u

Jlroboe NMHEHHOE HANPAKCHHE MOKHO ONPCACHHTH, PACCYHTAB W3MCHCHHC
MOTCHUMAIOB MEIK/Y COOTBETCTBYIOIMMI Havanamu (a3 reneparopa.
JU1st KOMIUICKCHBIX 3HAUCHHI 3TH YPABHCHUA HMCIOT BHJL

U.-m o L"";c = UB ; L;’B(' = UB ‘L.'"c'Q L:I'('.I = U(‘ “U‘-i .

DTH YPABHCHHA JAKOT BO3ZMOKHOCTH [OCTPOHTH TONOrpaHuecKyro Jua-
rpamMMmy (pasHBIX M IHMHEHHBIX Hanpsxenuii (puc. 11.5).

JIuHeiiHoe HanpskeHue 1o BeiuuHHe Oousbuie (asHoro B /3 pas, 1. €

e U
U, =30, mm U, =—=%.

\n' 3

-



CoeduHeHuUe «38e30a — 38e30a»
C HeumpaJsibHbIM rMPoO8o0oOM

........................




CoeduHeHUe 38e30a — 38e30a
6e3 HeumpasibHO20 rpPoeooa.

I,=1, {GA‘U.Nn)‘UAZ_U.Nn;
o
: S Ug-TU
IB=IB{UB‘UNn)= BZB =2
UC —UNn

Ic =Yc (Uc - Upa)=

ATOT pexmm akcnnyataumm TpexdasHbiX Lienen Ha NpakTuke He
KenaTterneH.



38e30a — 38e30a

HecuMMeTPUYHBIA peKUM 0e3 HYJI1eBOI0
nmpoBo/aa

IlnHenHble Hanps:keHua Uab, Ubc, Uca

OCTalOTCA HEeU3MEeHHbIMM TNpUu NOOU Harpyske,

TaK KaK KNneMmbl NMpUeMHUKa COeOUHEHbI

¢ Havyanamu a3 reHepatopa A, B, C.

Npn HepaBHOMepHOW Harpy3ke as,

Za #Zb # Zc. B pe3ynbraTe CMeCTUTCH TOYKa n, T.e.

OyayT HapyweHbl pa3Hble HaNnpPAXeHUs.

NMpn HeCMMMeTPUYHLIX Harpy3kax BO3HUKaeT

HECUMMETPUYHOCTb (pa3HbIX HaNpPsKeHUn

(nepekoc HanpsiXeHuW), HapyLlaeTcs

HOpManbHaAa paboTta NMPUEeMHUKOB.



CoeduHeHuUe Ha2py3Ku
mpeya20s/1IbHUKOM




CoeduHeHuUe Ha2py3Ku

mpey20J/ibHUKOM
+ = =% [

B CUMMETpUYHOM CUCTEME BCErma . )
f 11 — \fgf &



B HECMMMETPUYHOU CUCTEME

* basHble TOKM , UBC
ZBC —
| Zp
.U
IAB — AB
Z4
jCA _ UC'A



B HECMMMETPUYHOU CUCTEME

JIHenHbIe TOKM

[, =1, ,-1

AT 4ap o
Ip=Ipo—1p;
Io=lcy=ipo



[1na cummeTpuyHOU Harpysku

B Tpexda3HbIX Lensax pasnuyaloT Te XKe MOLWHOCTM,
YyTO U B ogHOPa3HbIX: MFHOBEHHYHO P, aKTUBHYIO P,

peakTMBHY0 Q nnonHyro S. AKTUBHaA

MOWHOCTE: D — 31:)@
P‘i’ = U@ I@ . COS@

Pam,z 3‘7_»"‘.*;> Ié CosP= «f_ Uﬂ g cos@

MoutHocTn p, P u 0 HaXoAdT Kak ¢ I MOLLIHC pex das: p=3 p,:
P=% Py Q 20, -
MouHoceTn kax o (assl BBIYHCASIOT 110 H3BECTHBIM (opMyIaM.



PeakTBHaa MOLLHOCTb gpa3bl

\

Q, =U, I, sing, wm O, =X, [}

[Tonayo MOWHOCTE TPeX(asHOi UCHH BBIMHCISIOT KAK I'MIIOTCHY3Y CyM-
MApPHOI'0 TPEYIOJABHUKA MOLLHOCTEIH:

s={P*+@=[zr}+(Zo, ).



Tema 2. Tpexcda3Han uenb
(npopomnmxeHune)

* BpaLwiatouieecsa marHUTHoOe rnone.

* [1lpyHUMN OEeNCTBUA aCUHXPOHHbIX
nBuraTeneu.



OCHOBHBIC (DOPMYIIBI IO TEME

CienoBarejibHO, HE3ABUCUMO OT CXeMbI
COCIMHEHUS (3Be3/1a MJIM TPEYIOJbHUK) AJIA
CUMMETPUYHOU Tpex(pazHou menu GopMyJibl 1A
MOIIIHOCTEH MMEIOT OJIJUHAKOBBLIN BU/:

P:\/;U-J-cosqo (BT)

=3.U-I3i
¢ \/- e [Bap], END

S:\/?TU-[:JP2+Q2 [BAL.



Bpalyatolleeca marHMTHoe

Nnorie
EECSI MATHUTHOE TTOJTE




Bpalyatolleeca marHMTHoe
nOﬂe KacaTtkuH

YA
BA = Bmsmwt; —T; 120"
B, =B sin(wt —120°);
B m ( ) 120° : ¢ F,.
B, = B, sin(w!? —240°). >
,
/ D A
120°
a)

CoCTaBAOLAA HHAYKIMH MArHKTHOTO HOJIA BHOJb OCH X paBHa anreGpau-
yeCKO# CyMMe IPOEKIMiA Ha 3TY OCh MTHOBEHHBIX 3HAUCHHH TpexX HHIYKIMii:

B, = BACOS0° + BBcos(-~120°) + BCcos(_—240°) =
=B, + By (=1/2) + B,(-1/2).



Bpalyatolleeca marHMTHoe
none

IoncraBue BeipaxkeHua HHAYKUHH U3 (14.2) | nonyuum

_ . 1 27
B =8, |sinwt — —sin (Wt — — |} —

2 3
1 4T 1
— —— $in (wt-—-—-—)] =B [sinwt + — sinwt +
2 3 t 4
V3 1 V3
+ - cos wt-+ — sinwt — 0 coswt | = 158 sinwt. (14.3)
4

CocraBnsiouas HHOYKIHHA MarHUTHOTO NOJIA MO OCH Y

B, =B ,sin0° + Bpsin(-120°) + B_sin(-240°) =

=By (-V3/2) + B3,



Bpalyatolleeca marHMTHoe
none

HJIH NOoClIe NOACTAHOBKH 3HauYeHUH HHayKuMi u3 (14.2)

B = \/3_ 2m
y “Bm ) sinf{ Wt — — +

3

3 4m
+ —— sin (wt - —;—)] = 1,5B,, cos wt. (14.4)

Takum o6pasom, MarHuTHas HHIYKUHA NOJA CTATOpaA

B, = VB! +B? =158, \fsinwr + cos?wr = 158, , (14.5)

m,



MarHmTtHast MHOYKUUSA nons
cTaTopa

B, = VB! +B! =158 ‘sinf'wr + cosPwr = 1,58, , (14.5)

BbiBO4: 3Ha4YeHMe MarHUTHOM UHAYLUU

NOCTOSAHHO U paBHO 1.5 Bm.
Yron a, obpasyemMmbii MarHUTHbIMM
FIMHNAMU nons ¢ ocbio y (puc. 14.8, 2),

onpeaens tga = Bx/By = sinwt/cos wt = tgwt

T.. @ = WL!.



Kak uaMeHnTb HanpaBrneHue
BpalwleHUA MarHUTHOroO norss
cTaTopa

* YTOObI N3MEHUTb HanpaBneHne
BpalleHUs MarHUTHOro NONA cTaTopa,
AOCTaTO4YHO U3MEHUTb NOPAAOK
NOAKIYEeHUA ABYX NOObLIX (ha3HbIX
OOMOTOK aCUHXPOHHOU MALUUHbI K
TpexdpasHOMY UCTOYHUKY
3NIeKTPNYECKON IHEepPruu, HanpumMmep Kak

. au., lapuc.14.8, 6 WTpNXoBON

\./ A
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[MpyHUMN ENCTBUA aCUHXPOHHOIO
asuraTens

Puc. 18-2. KopOTKO3aMKHYTLIH BHTOK
BO BpallaloueMcs MarHUTHOM II0JI€.



[MpyHUMN OENCTBUS aCUHXPOHHOIO

asuraTens

Pacrnionoxum BO BpaliaronieMcss MAarHUTHOM I10JI€ YKPETUIEHHBIN Ha OCU
3aMKHYTBIM BUTOK MpoBoja (puc. 18-2). CornacHo 3aKOHY 3JIEKTPOMAarHuTHOM
WHJYKIIMH, B BUTKE OyJAeT MHIAYKTUPOBAThCS IC (e=Blv). Hanpaesnenue moka 6
BUMKeE, 8bI36AHHO20 IMOU 20C, onpederum no npasuy npasou pyxku. Coenacto
3aKOHY Amnepa, Ha NPOBOOHUK C MOKOM 8 MACHUMHOM noue oetucmeyem cuia F' =
BIl. Hanpaegnenue cunvl onpedenum no npaguiy 1e6oil pyKku — OHa HaAnpaeieHa
6 CMOPOHY 6PAUEeHUA MACHUMHO20 NOA.

HacroTa BpalieHust BUTKA 71, He MOXHCen OOCHUSHYNb YACHOMbL 6PAUYeHUs]
Mmaznummno2o nons n_. Ecau 0ot omo cayuunocs (n, cmana pasnou I1,), mo eumox
OKA3anCcst Obl HENOOBUNICHBIM OMHOCUMENbHO MACHUMHO20 NOJIS, €20 CHOPOHbL
nepecmasiu 0bl nepecekampCca MAZHUMHBIMU CUTO08LIMU TUHUAMU, UCYE3NU Obl
30C U MOK 6 eumkKe u, cneooeamenvHo, cuna F=BIl cmana pagnoii nynio —
ucuesna Obl npuyuHa, 3acmaeaaOuians eumok epawiamoca. Illoamomy ecezoa

<
n,~n,

KOpOTKO3aMKHYTBIM BUTOK 1 MATHUTHOE TIOJIE BPAIIAKOTCS C PA3HOM YaCTOTOM.
Takoe BpameHue nony4yusIo Ha3BaHUE HECUHXPOHHOI'O, UJIM ACUHXPOHHOIO
BpameHuss. OHO JIEKUT B OCHOBE MPUHIIUIIA JEUCTBHASI ACHHXPOHHOTO JBUTATEIS.



[MpyHUMN OENCTBUS aCUHXPOHHOIO
asuraTens

Puc. 6.4. K npuHUMITY IeHCTBHA aCHH-
XPOHHOTO [ABHTaTeIs



— pass
— 1))
“-i o
1
[ WAL —
g (TN JITUTTIT M
s VHTTITITTVIT 1

o (TTETETTTTTIINT! o
> ITTIVATITTvITIo!
TN,

|

e

Pucél4.3

Puc. 14.3

KOpOTKO3aMKHYTbIV dasHbIN POTOP
poTOp



