CAMOWHAYKINA 1 BSBAUMHAA UH/TY KA.

1. SIBieHMe CAMOMHAYKIIUH.

2. BiussHue CAMOMHAYKIIMMA HA TOK NPH
3aMbIKAHUU M PA3MbIKAHUU LEIU, COAepKallen
HHAYKTUBHOCTD.

3. B3auMHasi MHAYKIMA.
4. UHAYKTUBHOCTH TPpaHchopMaropa.
5. JHeprusit MAarHUTHOI'O IOJISA.



1. SIBIeHME CaMOMHIYKIIUH

J10 CuX IOp MBI pacCMaTPUBAIU U3MEHSIOIIMECS
MAarHHUTHBIC MOJISI HE oOpalliasg BHUMAHHUE Ha TO, 4TO
ABIIIETCA UX UCTOYHUKOM. Ha mpakTuke, yaiie BCero
MAarHUTHBIE MOJIS CO3AXOTCS C IIOMOIIIBIO
PA3JIMYHOIO POAA COJICHOUIOB, T.€. MHOTOBUTKOBBIX

KOHTYPOB C TOKOM.
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340ecb BO3MOXHbI ABa criy4vas:

npu UsMeHeHUU moKa 8 KOHmype
U3MeHsiemcsi Ma2HUMHbIU MOMOK,
MPoHuU3bliearOWUU:

a) amom xxe KoHmyp,  6) coceOHuUU KOHMYyp.
~ %)




o 3/[]C uHOyKUuuu, 803HUKarowasd 8 caMoM XXe
KOHmMype Ha3bleaemcs QC camouHIyKyuu, a
camo se/ieHUe — caMOUHOYKUUSI.

. Ecnu xe 3[]C uHOyKyuu 8o03HUKaem 8
coceOHeM KOHmMype, mo 2080pPsm O SereHuu
83auMHOU UHOYKyuUuU.

. AcHo, YTO Nnpupoaa sAiBNeHna ogHa U Ta
e, a pasHble Ha3BaHMs — YTOObI NOAYEPKHYTh
MECTO BO3HUKHOBeHUA SO C nHaykumu.

« HerneHue caMOUHOYKUUU OTKPbIS
amMmepuKkaHckmn ydeHbi Ox. FreHpu B 1831 1.



cozeqh. I'enpu (1797 — 18782)
layuonanvnou AH ClA

’abombl NOCEsUeHbL DIeKMPO-
L

Kpome npunyuna macrumuou
kyuu I enpu uzobpern

UmHoe pene, NOCMpPOUs
aneKmpoosuzsamens, menecpag
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CITLpUNVEU

Ha meppumopuu Koiieodxca 8 llpucmorne.



fiBneHne caMoMHOYKLUN:

Tok I, mekywuu e nro6omM KoHmype
co3daem MmacHUMHbIU NomokK W,
rMPoOHU3biearoW,e20 3mom e KOHmMyp.
lpu usmeHeHuu I, 6ydem usmeHsmcsa ¥ ,
csiedoeamersibHO 8 KOHmMype 6ydem
Hasodumcs 3[C uHOyKuyuu.



T.K. MarHuTHasa MHAYKUMA B nponopunoHansHa
ToKy I (B = pu,nl), cnegoBaTenbHO

V=LI,
roe L — koadhdpunuymeHT nponopLmMoHanbHOCT!,
Ha3BaHHbLIN UHOYKMUBHOCMbLIO KOHMYypa.

L = const, ecnu BHYTpU KOHTYpa HET
doeppomarHeTunkos, T.k. g =1(l) =f(H)

MHOYKTUBHOCTbL KOHTYpa L 3aeucum om
2eoMempuu KOHmMypa: 4yucsia e Umkoas,
naouw,adu sumkKa KOHmMypa.



3a eounuuy unoykmuernocmu ¢ CH
NPUHUMAEMCA UHOYKIMUGHOCHb MAKO20
Konmypa, y komopozo npu moke I=1A4
eo3nHuxkaem noanotii nomok Y = 1Bo.

Ima eounuua nazvieaemcs I'enpu (I'n).
PasmepnocTs nnykTHBHOCTH (L] =1 74

Y B6 B-c
L = T = e =S\ = . =



BBIYMCIUM HHAYKTHBHOCTH coJieHOuaa L.

Ecnu mmHa conenona / ropasno 0OJbIIE €ro
nuametrpa d ([ >> d), To K HeMy MOXHO IPUMEHHTH
(opMyIbI 111 OECKOHEYHO JJIMHHOIO COJICHOUA.
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3necr N — UnCiI0 BUTKOB.

Torna

[ToTok yepe3 kax el u3 BUTkoB @D = BS

[loTokoclemiaenue

(1.2)
N N-S

Y = NBS = HHOITNS = 1L, I/




MBI 3HaeM, 4TO YV — | [ rorna
WMHIYKTUBHOCTH COJIEHON 1A

(1.3) NZ2S

. . 2
Leon = HHo —— = MK LS
'€ 71 — 4YUCJ10 BUTKOB HAa CAMHUIY OdJIMHBI, T.C.
n=1=N R [S=V

V — 00pem conenona, 3HaYUT

(1.4)



MoXHO HaUTH Pa3MepPHOCTH /LIS M,
[Ho]: [L] [l]_ ITH-m :Q

5] M’ M
Ipu usmenenuu moka ¢ KOHmype 6 Hem
eéo3nuxkaem I/[C camounoykuuu, pagHasi

E :—ﬂ:—i(IL):—Lﬂ

o dt (1.5t dt

3HaK MHHYC B 3TOM (hopMysae 00yCIOBICH
npaBuiioM JleHia




2. BnusiHue caMOMHIYKIMM HA TOK IPH
pPA3MbIKAHHWHY Y 3aMbIKAHUM LIEIIH, COACPKAILCH

HNHIAYKTHBHOCTD
Cnyyan 1.
J Iy
1 )| 4
y R

Ilo npaeuny Jlenya, moku 603HUKaOWUe 8 Yensx
gcaedcmeue CAMoOUHOYKYUU 6ce20a HanpaesieHbl mdax,
YymoObl NPENIMCmMe08anb UIMEHEHUI MOKA, MEKYULe20 8
yenu.



DTO MPUBOIAUT K TOMY, YTO IPH 3aMbIKAaHUHU KJIt04a K yCTAaHOBJIICHHUE
TOKa /, B IIEMH COAEPXKAIIEH HHAYKTUBHOCTH L ,0y/IeT MPOUCXOTUTH HE
MI'HOBEHHO, a IIOCTENEHHO.

Cuna moka B 3TOH LICNIM OYAET YAOBIECTBOPSITh YPaBHEHUIO

CKOpOCTB BO3PACTAHHs TOKA Oy XdPAKTCPHU30BATHCA NOCMOAHHOU
6peMEHU Uenu L
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B menwu, conepxamien TOJIbKO aKTUBHOE CONPOTHBIICHUE R TOK /|
YCTAHOBUTCSA MPAKTUYECKU MTHOBEHHO.



Cny4an 2. VI 1)
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IIpy nepeBosie Ki1104a U3 NM0JI0KeHHsI 1 B 2 B MOMEHT BPEMEHH 7,
TOK HAYHeT YyMeHbIIaThcsa HO /AC camouHAYKIUM OyaeT
NMOJAEPKUBATH TOK B LENH, T.€. IPENATCTBOBATH PE3KOMY
YMEHBbIIEHUI0 TOKA. B 3TOM ciiyyae yObIBaHUe TOKA B e MOKHO

OIKCATh YPAaBHEHUEM R {
t S

T, L _J o
O0a 3Tu ciiy4dasi TOBOPST, UYTO uem Oonvuie UHOYKmueHocmo yenu L

U uem MEeHovule conpomuejienue R, mem 001bue NOCMOAHHAA 6peMEHU
T U mem MeO0eHHee UBMEHACMC MOK 6 uenu.



Cnyuan 3. Pa3MbIKaHue [ENH COJICPKAIECU HHIYKTUBHOCTD
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T.K. nenb pa3oMKHYTa, TOK HE TEYET, OITOMY PUCYEM
3aBUCUMOCTb E (7) .

HpI/I pPa3MBbIKAHHUH OCIIK B MOMCHT BPCMCHH tO R > o

DTO ONPUBOIUT K pe3komy eo3pacmanuro I3/]C unoykuyuu,
onpeoeniemou no gpopmyne

IIpoucxXoauT 3TOT CKA4OK BCIIE] THIII0ON BEJIMYUHBI

CKOpPOCTH U3MCHCHUS TOKA L
dt



E. pesko Bo3pacTaeT no cpaBHeHuio ¢ E, u
JTa’Ke MOYET OBITh B HECKOJIBKO pa3 Oosbire E .

Henb3sa pe3Ko pa3sMbIKaTh 1I€Nb, COCTOSIIIY O
13 TpaHc(hopMaropa U APyruX HHIAYKTUBHOCTEM.



3. B3anMHass HHIYKIIMSI

Bo3bMeM ABa KOHTYpa, PacloI0KEHHBIE HETAICKO APYT OT

Apyra
1 2 B

B

) 1
KJZ -
B mepBoM KOHType Te4eT TOK /.

OH C03/1a€T MAarHUTHBINU TTOTOK, KOTOPBIXA ITPOHU3BIBAET U
BUTKH BTOPOTO KOHTYpA.

(3',’}[2 = L21[1




lIpn n3mMeHneHnyn Toxa /, BO BTOPOM KOHTYpPE HaBOTUTCS
C)1 [OF7%15914% 41070 dl |
Ei2 3.2) L21 E
AHAJIOTUYHO, TOK /, BTOPOTO KOHTYpPa CO3/1aeT MarHUTHbIH
ITIOTOK MPOHU3BIBAOIIUHN IIEPBBIN KOHTYP

YOHL 1,
W nipu n3meHneHnu toka /, HaBoxutces J1C
(34 dl,
E, =—-L,
dt




1 2 B

1 ) ) / <.
KOHTYpBI HA3BIBAIOTCS CBA3AHHbIMU, A ABICHUE —
83AUMHOU UHOYKUUEIL.

Koaddpuumentor L, n L, Haspisatorcs e3aumnon
UHOYKMUGHOCMbIO WA KOD(DPHUIIUEHTHI B3aMMHON MHIYKIHH.

[Iprnuem LZI =L12=L.

TpaHcdopMmarop SBISETCS TUIIMYHBIM OIPUMEPOM JIBYX CBSI3aHHBIX
KOHTYpPOB. PaccMOTpuM MHAYKTHBHOCTH TPaHC(PopMaTopa v Hauaem
K02 PHUIMEHT TpaHC(HOPMAIIUH.



Bo3HukHoBeHue 34C nHaykuumm:

5 D,
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/ Z

0 @,

* 8 — Npu OBMXEHUN 3apaaoB
KOHTYpa 2 B MarHUTHOM none
KOHTYpa 7;

* 6 — NpN N3MEHEHNMN MOTOKA
BEKTOpa MarHUTHOU MHOYKUNN B
KOHTYpe 2 Npu OBMXEHUN K HEMY
KoHTypa 1. 34C nHaykummn He
OTNUYaeTca oT cny4vas (a);

* 8 — TOK B KOHTYpe 71 HapacTaeTt
Takum obpa3om, 4YTobbl
N3MEHEHNE MarHUTHOrO NOTOKa E
KOHTYype 2 coBnagarsno co
cnyyaem (a) n (6)
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11/ HenpepbIBHO

— Jlamrmouka

™ MEHAILWNNCA TOK B
KaTywKke (a) co3gaet

// nepemMeHHoe
' MarHUTHOE nore,
KOTOpPOE reHepupyeT
O\ haemer nepeMeHHyto JC Bo

TOKa

BTOpOU KaTyLuKe (6)



4. UHIyKTUBHOCTH TpaHc(hopMaropa

SIBjIeHME B3aUMHOM UHIYKIUHA HUCIIOJIb3YETCS B IIIUPOKO
PACIPOCTPAHEHHBIX YCTPONUCTBAX — MIPAHCHOpMamopax.

TpaHcdopmarop ObLT M300peTeH S0I0YKOBBIM — PYCCKHAM
YUE€HBIM, B 1876r. I pa3ieabHOTO IIMTAHNUS OTIECIbHBIX
NECKTPUYCCKUX MCTOYHHUKOB CBeTa (CBeuH 0I04YKOBa).
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Paccuntaem 83auMHyrO UHOYKMUBHOCMb 08YyX
kamywek L. n L,, HaMOTaHHbIX Ha obwuu
cepOeyYyHUK

Korma B mepBoM KaTyIllKe UIET QK o GepHEYHHUKE
BO3HHUKACT MAI'HUTHAs] WHAYKITH B 1 MAarHUTHBIU IOTOK @
gepe3 MoIepeyHoe ceucHue S.

MarauTHoe€ I10JI€ TOPOK1a MOKHO PacCUUTaTh 0 (hOpMYIIe

N
B = pp,/, 71



Yepes BTOpyI0 OOMOTKY IIPOXOAUT MOJIHBIH
MArHUTHBIN TOTOK ¥, CHCTIIIEHHBIN CO BTOPOA
OOMOTKOM

NN
¥, = N, B pp, 11 =81

K nepBuuHOM 0OMOTKE ITOJAKIHOYCHA IEPEMECHHAS
O1C E e

[To 3akony OMa TOK B 3TOM LiCHU OyAET OIPEACISATCS
anreoOpandeckor cymmoi BHemHer JJ(C u I/1C

WMHTYKITUH.
E1: d‘&]j?@)-l-]R

rae R, — COMPOTUBICHUE OOMOTKH.
R, — nmenaroT MajibiM (MEIHBIC MPOBOIA) U LR —0




Torma nepemennass I/1C B nepBUYHOM 00OMOTKE:
d(N,® ndD
E ~ (N,D) ~ ﬁl)d
dt dt JD
Bo BTOpH4HOii 00MOTKE, 10 aHanornn E, =~ N, —
0TCI0A dt

E _ N,
e, ~ N

Ecan npeHedpeyb nmorepsaMu, IPEANOI0XKUTh, 4TO R = (),
TO

E111 = Ez’z (4.6)

5E_N

Koy punment tpanchopmanumn (1| = — = .

El 1




5. DHeprust MarHUTHOT'O MOJIS

PaccMmoTpum ciyyai, 0 KOTOPOM MbI YK€ TOBOPUIIH:
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CHauasia 3aMKHEM COJICHOM]T L HA HCTOYHUK JUC E

|
R E 7
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B Hewm Oyzet mpotekats TOK /.

3aTeéM B MOMECHT BPCMCHH tO ICPCKIOYNUM KJIHOY B
MIOJIOXKEHHUE 2 — 3aMKHEM COJICHON A Ha COIIPOTHUBJICHHUC R.

B 1ieru OyzneT Te€4b yOBIBAFOIIMM TOK /.

Byzer coepuiena pabora: dA = ElIdt (5.1)



dA = —Lﬂ]dt =—LIdI

dt

0 2
A:-learlzi

[ 2

Ima padoma noiidem HA Hazpesanue nPpoeoOHUKOS.

Ho orkyna B3sinachk 3ta s3Heprus’? [10CKoIbKy Ipyrux
M3MEHEHUN KPOME HCYE3HOBEHUS MArHUTHOTO I10JIS B
OKPY>KHOM IPOCTPAHCTBE HE MPOU3OIILIO, OCTACTCS 3aKIIFOUYNUTh.
IHep2usa Ovlna 10KANU306AHA 8 MAZHUMHOM ROJLE.

3HAYUT, NPOBOOHUK, C UHOYKmUBHOCmbI0 L, no komopoiu
meuem mok 1, oonaoaem rnepzuei
(5.3)



»  Bblpa3nm aHepruo 4epes napamMeTpsbl
MarHMTHOro Nons.
»  VIHOyKTMBHOCTbL coneHouaa

L=ppon’lS Cupgn’V

rne V — obbem coneHouaa. I = 7

» [ogctaBuM 3TU 3HaYeHUs B hopmyny Ans
aHeprum (5.3). W — upn VH” P up H >

ont 2

» OHepausi Ma2. noJsisi cosieHouoa.




* (OO0O0O3HaYUM W — HJIOMHOCHb IHEPIUL,
WIIH 2Hep2us 6 ooveme V,
Torna: 2
W wH

YTy e

HOTK. B=ppH 70




OHeprnsa ogHOPOaHOro MarHMTHOrO Nons
8 OJIUHHOM coJieHoude MOXeT ObITb
paccymTaHa no popmyrne

a nJ1omHocme 3Hepauu

(5.10) ., _ luuonzlz
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Inomnocms Inepzuu MarHuTHOTO T1OJIS
8 conlenouoe ¢ CepoeyHUKOM

Oyoem CK1aobleamuCsa U3 IHep2uu nojs 6
BaAKyyMe U 6 MaZHEemuKe cepoeyHuUKa:

W=Ww,_ . + W

MACHEM.

oTcroma W =W-=Ww_.

MdAZcHEM .

T.x. B BakyyMe u = 1, umeem

L b poH? py(n-)H?

MdACHEM. 2 2 2




