DQJIEKTPUUYECKHUE MAIIINHBI

DJIEKTpUYECKHUE MaIIWHbI IPeoOpa3yrOT MEXaHUYECKYI0 SHEPTHI0 B
3IEKTPUYECKYIO U HA00OPOT.

Kunaccupukanus 3JieKTPpUYeCKUX MAIIMH 110 HA3HAYECHU IO

Inekmpuueckue 2eHepamopsvl — MPeoOPa3yI0OT MEXAaHUYECKYIO YHEp-
THIO0 B DJICKTpUYECKY10. [IpUMEHSIOT B AJIEKTPOCTAHLMAX, aBTOMOOWIISX,
caMoJieTax, KopadisaX, aBTOHOMHBIX T'€HEepaToOpax.

Inekmpuueckue oguzamenu — NpeoOPa3y0T FIECKTPUUECCKYIO YIHEPIHIO
B MCXAaHUYECKYIO. [IpMMEHSIOT B KayeCTBE JJECKTPUYECKOTO IMPHUBOJA B
CTaHKax, JICKTPOTPAHCIIOPTE, MAIIIMHAX U MEXaHW3Max. B cucrtemax aBToO-
MAaTHYECKOTO YIPABJICHUS WX HCHOJB3YIOT B Ka4E€CTBE HMCIIOJHUTEIIBHBIX,
PETYJIMPYIOIIMNX, MPOTPAMMUPYEMBIX OPTaHOB.

Inekmpuueckue Mukpomawiunsl HeOOJIbION MoIHOCTH (10 600 BT)
MPUMEHSIOT B OBITOBOM TEXHUKE M aBTOMAaTHYECKHUX YCTPOMCTBAX U pasJie-
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JSFOTCSI HA TPYIIIBI:

1. CritoBBIE MUKPOJIBUTATEIN — MPUBOJ MEXaHHUYECKHUX Y3JIOB aBTOMa-
THYECKHUX MPUOOPOB (KOMITBIOTEPHI, IPUHTEPBI, OBITOBASI TEXHUKA, POOOTO-
TEXHHUKA).

2. YhpasiseMmble (MCIOJHUTEIBHBIE ABUTATENIM) — IPeoOpa3yroT MO/I-
BOJIMMBIN 3JCKTPUYECKUN CUTHAJI B MEXAHMYECKOE IEpEMEIICHUE Bajia U
OTpa0aTHIBAIOT OMNPEACICHHBIE KOMaHIbl (POOOTOTEXHHKA, CHCTEMBI HaBe-
NeHuA (AaHTE€HH, BUACOKaMeEp U T.II.)

3. TaxoreHepaTopbl — MPEOOPA3YIOT MEXAHUUYECKOE BpAIlCHUE Bajia B
IEKTPUYECKOE HAMPSKEHUE, TPONOPIHMOHAIBHOE YaCTOTE BpaIlICHUS BaJa.

4. CellbCUHBI — MAIIIMHBI CHHXPOHHOM CBSI3U, OCYIIECTBIISIIOT CHHXPOH-
HBIA U CHH(A3HBIM MOBOPOT WJIM BPAILICHUE HECKOJIBKUX MEXaHUYECKUX HE
CBSI3aHHBIX MEXIYy COOOM OCEH.

5. MukpoMmamMHbl TUPOCKONWYECKUX MOPHOOPOB — OCYIIECTBIISIOT
BpalllEcHUE POTOPOB TMPOCKOIIOB C BBICOKOHM YAaCTOTOHM M KOPPEKIUIO HUX

2
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ITOJIOZKCHU L.

Kunaccupukanus 3JIeKTpUYeCKUX MALIMH 110 POAY TOKA

U NPUHIUANY AeHCTBUS

DJICKTPUYECKUE MAIIWHBI IO POAY TOKA ACISITCS HA MAUiUHbI nepe-
MEHHO020 MOKA N MAUWUHBbL NHOCMOAHH020 MOKA.

1. K mammHamM nDepeMEHHOI0 TOKa OTHOCSTCA: TpaHC(POpMaTOphl,
ACHHXPOHHBIC JIBUTATEJIM, CHUHXPOHHBICE I'€HEPATOPbl M JABUIATEIN, CHH-
XPOHHBIC MUKPOMAIIIWHEI, IIIarOBBIC JIBUTATEIIH.

2. K MammHaM noCTOSSHHOTO TOKA OTHOCSITCSI TEHEPATOPHI IIOCTOSHHOTO
TOKA, 3JICKTPOJIBUTATEIN NOCTOSTHHOI'O TOKA.
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DJIEKTPUYECKUE MAIIWHLBI IIEPEMEHHOI'O TOKA

CO3I[3HI/Ie Bpamaromerocss MarHuTHOIO 1moJjis

Bpamatomeecss marautHoe 1ojie (BMII) tpexda3Horo Toka co3maercs

C TIOMOIIbIO TPEX KATYIIEK, CABUHYTHIX B IPOCTpaHCTBE HA 120° u nurTae-
MBIX TpeX(pa3HBIM TOKOM.

[ . TokM B KaTynkax:
'/ i(£)=1,sinor,
KT e . .
X K 7 b(t)=1,sin(or— 120:)»
BN i; (t) =1, sin( ot +120°).
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Kaxpid TOK CO31aET MyJIbCUPYIOIIEE MArHUTHOE TI0JI€, HAITPABJIEHHOE
BJIOJIb OCH KaTyIlIeK. MarHutHas HWHIAYKIHUS MOPOMOPIMOHAIBHA TOKAM.
BekTopa MarHUTHOM MHIYKIWMY CABUHYTHI BO BPEMEHU U IPOCTPAHCTBE.

B, (t) =B sinwt, B, (t) = B sin (a)t — 1200),
B,(t)= B, sin(at +120°).
Hanpasnenue B; onipenesseM 1o npaBsuily bypaBuunka.

Hangem npoekiuu pe3yabTUPYIOIIETO BEKTOPA MATHUTHOU WHIAYKIIAU
HA OCU X U Y:

B, (t)= B,cos30° — B, sin30° = ngm (sinct —120°)— B, sin(wt +120°)
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=§Bm 12 cos ot sin(—120°)
)

£8m2cosa)t —ﬁ = —EBm CoS i .

2 2 2

B, (t) = B, — B, cos60° — B, cos 60’ =

= B, sinwt — B, sin(wt —120°)cos 60° — B, sin(wt +120°)cos 60° =

B sinawt—0,5B _Sin(a)t —120°) + sin(wt +120°)

B sinot—0,5B :2 SINn i cos (— 1200)

B sinwt+ 0,58 sinwt = %Bm SIn @t .
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MoyJib pe3yJIbTUPYIOIIETO BEKTOPA:

3) 3)’ 3
‘B(t)‘ — \/32 +B* = ||=| B*cos* wt +|=| B*sin"wt =—B
¥ g 2 " 2 " 2

3 .
B Sin wt
da3a: tg o = —= A

= —1g wt.
_3
B, Acos wt

CnenoBaresbHO, PE3YIbTUPYIOIAM BEKTOP MArHUTHOW MHYKIUH

- 3 .
— Jwt
B (t ) = —B e ’” Bpamaercs B CTOPOHY KaTyIIKH C OTCTAIOIIUM TO-

2

KOM C YTJIOBOU CKOPOCTBHIO .
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v

\B, 32 Bn HanpaBieHue BpallleHUsT ONPEAEIseTCs II0-
PAAKOM ClIeIoOBaHUs (pa3 TOKOB.

JI1g W3MEHEHHsS HAIIpaBJICHMS BpaIllcHUS Ha

IPOTUBOIIOJIOKHOE MOXHO IIOMEHSATh MECTaMH

- S BKJIFOUCHHE JIIOOBIX ABYX (a3 Ha MPOTHBOIIOJIOXK-
B @l B, HOE

Bpamaruieecss MarHuTHoe moJie AByX(pa3Horo Toka

MOXHO HOJYYHUTH C TOMOIIBIO JBYX KATyIIEK ¢ MAarHWUTHBIMU HMHIYK-
UASIMU:; By = B, (t) — B sinwt, B, = B, (t) — B cos wt.

Mo 1y1b BpaIaroIerocst BEKTopa ‘B (t )‘ — \/ B)f + Bi = B

m.
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ST Y .
B,|| k B Sin ot

______ ., : Y _
" B By (baza: g0 = —= = tg wt.
A Ao B cos ot
a Y — .
i 74NN LN B(l‘) = Bmejwt. BekTop Bpaiaercss B CTOPOHY
S s
B, i KATYIIKHA C OTCTAKIIUM TOKOM.

YCcTpOUCTBO ACHHXPOHHOI'0 IBUraTeJ ISl TPEX(Pa3HOro TOKA.
AcunxponHble MamuHbl (ACM) OTHOCSTCS K DJIEKTPUUYECKUM Malllr-
HaM TIEPEMEHHOro Toka. MaruutHoe mnojie ACM co3maercs Tpex-, IBYX-
WA 0JIHO(a3HBIM MCTOYHUKOM MNepeMeHHoro HanpspbkeHusd. [loromy ACM
OBIBAIOT TPEX-, IBYX-, OJIHO(A3HEIE.
Tpexdazubiii acuaxpoHHbii aBurareib (ACJl) paspadoran B 1889 r.
PYCCKMM H300peTaTesieM, Y4eHbIM U HHXKEeHEepOoM J01mBo-J[00pOBOILCKUM
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U JI0 CUX HOP HCIIOJIb3yeTCA O1aroaaps OpoCTOTe KOHCTPYKIIHH.
MoImHOCTh aCHHXPOHHBIX ABUrareneu ot 60 Bt 1o 400 kBT.

Cratop TpexdaszHoit ACM — COCTOMT U3 UYTYHHOM CTaHWHBI, B KOTO-
pPOM 3aKpEIJICH MAarHUTOIIPOBO/ C IMa3aMu JJIsi OOMOTOK.

Craro
P 1.00—

500.00m— it
1/\/
0.00
-500.00m —J
-1.00
0.00 i TC' 00m 20 00m 30 00m 40 00m
f— Time (s}

MarsuTHoe Bce BHemHME TpoBOJA IOAXOAAT
ITIOJIC
C3a/IU.

10
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Tpu 0OMOTKHM aCMHXPOHHOTO JBUraTellsl CO34AI0T BPAIAIOIIUICSI BEK-
TOP MAarHUTHOTO I10J151 VoS C IByMsI ITOrocamMu /Vy 1 .S,

Tak kak cymectByroT 2 momtoca (Vg U Sp), TO MalllMHA HAa3bIBACTCS
JIBYXIIOJIFOCHAS.

P — xonnyecTBO map IOJOCOB MAarHUTHOIO IOJs. B ABYXIOJIOCHOM
MaiuHe P=1.

BMII BpamaeTcss ¢ 4acTOTOM TOKOB B cTaTtope f;. Ilepuon BpaieHus

"~

= 60 f, - Komn4aecTBO 060POTOB B MUHYTY.

YetwipexnomtocHas ACM uMmeeT 0OMOTKY CTaTOpa U3 MIECTH KaTyIIEK.
MarauTHoe 1oJjie UMEET ABE Mapbl NOJHCOB (P=2).

11
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Dnropa MarHUTHOTO
10JIsL.

% yr =z’ T — IOJIIOCHOC ACJICHHUC

JInga ¢da3el A B MOMEHT f; TOK MHOPOXOAUT II0 HPOBOJHHKAM

/ /

A—-x— A — x.
MarauTHbIE TUHUN UCXOAAT U3 N W HaIpaBJICHBI K S. MarHuTHOE 1OJIE

60 f

BpAILAETCS C YaCTOTOM N = ——, p = 2.

P
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M3MeHsI1 KOHCTPYKIUIO OOMOTOK YHMCJIO TTOJIFOCOB MOYKHO CJIeJIaTh JIHO-
ObIM. B pe3ynbTate CHUKAETCS CKOPOCTh BpalllCHHUS.

MAarauTHbIN IOTOK MOJIIOCA

MarHuTHBIH TOTOK OfHOTO Notoca P = BCpT -1, roe:

7 - IOJIOCHOE 3HAUYCHUE,
[ — akTHBHAas JJMHA IIPOBOJHHKA,
B.,— cpenHee 3HaYeHNEe MAarHUTHOU MHAYKIIVH.

B A
B

2B

Bcp — - cpemHsas MarHuTHas

/T/T\T\ _ VMHIYKINA,

T - ompenaciseT MIMHY OKPY>KHOCTH
craTtopa, (OPMHUPYIOIIEH OJUH MarHHT-
HBIU MOJIOC.
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KoncTpykuusa poropa ACM

1. Kopomkozamkuymetit pomop (tuna «bennube koneco»). CTepKHU
pOTOpa NPHUBAPEHEBI K KOJIbIIAM 13 JIATYHHU.

CrepxHu

14
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2. Da3ubvlit pomop UMEET Ha pOTOpe TpeX(Pa3zHyro 0OMOTKY, COCAUHECH-
HYI0 3BE3/I0M.

POTOp KOHTAKTHBIC KOJIbLA
= KoHTaKThl BBIBEICHH K KOHTAKTHBIM
C( <(” 1O KoJblaM. Kosplia NOAKIIIOYEHBI K TpEX-
meTn (ba3zHOMY peocTary. ITO MO3BOJSECT yIyd-
IIUTH MyCKOBBIE XapaKTEPUCTHUKH.

peocrar

15
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IpuHOMN JeicCTBUA ACHHXPOHHOI'0 ABUIaTeJIA

[IpoBOgHUK

[IpyuHOUIT NEMCTBUA ACUHXPOHHOI'O ABUraTelisi OCHOBAH HAa CUJIOBOM
B3aumojerictBu BMII ctaropa ¢ TokaMu, BOZHUKAKOIIUMHA B OOMOTKE PO-
TOpa MoJ JAeUCTBHEM HaBeneHHouW B Her JDJ[C. BMII Bpamaercst ¢ 4acrto-
TOU 1, TIEPECEKACT MPOBOJHUKHU POTOpa, HABOAUT B HUX JJ[C. B 3aMKHY-
THIX NPOBOJHMKAX BO3HUKAET TOK. HarpapieHue Toka OmpeneisieM Io

16
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[paBWJly MpaBoM PyKU. Ha MpOBOJHUK C TOKOM JEUCTBYET DIIEKTPOMAr-
HUTHas cwia [ , HampaBiieHHas IO NPaBWIy JEBOH pykH. B pesymbrare

IIPOBOJIHUK U POTOP BpaAIArOTCA B HarpasiicHUUW BpalieHuss BMII co cko-
POCTBIO ny,<m; (ecinu n,=n;, T0 IJAC=0).

B ycraHOBHBIIEMCS PEXHMME 3JIEKTPOMArHUTHBIE CHIIBI OyJIyT ypaBHO-
BEIICHBI MEXAHUYECKUMHU CUIIAMU TOPMOXKEHUA.

CroJibKeHHMe XapaKTepU3yeT HEPABCHCTBO YACTOT BPAIIEHUS POTOPA U
BMII:

s="1

—n n,

—nNn
2. B nporenrax: S = 2100%.
n n

B HOMMHanbHOM PCKHUMC S cOCTaBJIIET HECKOJILKO IIPOILICHTOB.
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CxeMma 3amelieHusi 00MOTOK poTopa
B menoasmwkHoM potope Hapogutes DJAC E, =C E f1 - @D, roe

C £y KO3((OUIIMEHT, 3aBHUCAIIAM OT IeoMeTpuuecknx pasmepoB ACM,

4rCjia BUTKOB B OOMOTKaX CTaTopa U poTopa U T.II.

J1iist ITOABUKHOT'O poropa
R E2S:S-E2H:CE2-f1-(DH-S.
\
| Py Ecnu wactora ckonbxkenus f, = S - f,, peaktus-
Eas () > HOE COIPOTHUBIIEHUE POTOPA
X,=82nfL,=§5-X,,.
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Haxoaum TOK portopa:

- _E S-E,, _E,

JR + X2 \/R (X,,-S) \/le

E

2H

B nenoasmxHOM potope (S=1) [, =
VR + 7,

Ilo Mepe packpyuyuBaHHUs JBUTATEIs CKOJBXEHHE S YMEHBIIACTCS U
npu cuHXpoHHOM yactote ($S=0) 1,=0.

Casur (a3 mexay TokoM 1 IJ1C portopa:

X, §-X,, S-olL ,

(gp, = —*= = , COS @, = =

R, R, R, \/R22_|_<S.X2H)
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Bpamaoumuin MOMEHT AaCHHXPOHHOI'O ABUIraTe A

P
B obmem cnyqae M =—, rne P = E, I, cos ¢, — aktuBHas mom-
Q)
HOCTb, BBIJICJICHHAS B POTOPE, ® - YIJTI0Bast CKOPOCTh.
Bparmaronum MOMEHT 3aBUCUT OT CKOJIL)KEHUS
E. -R
- 2H 2
M = Co—
2
248X
S 2H

3aBUCHUMOCTD BpalrarOmcro MOMCHTA OT CKOJIbKCHH I

20
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M A
A
MMaX
B
Mom ‘rj\'/[n
0 -
Som S

M.,,,, — HOMAHAIbHBIA MOMEHT (S ~3+-5 00),
M., — MAKCUMAaJIbHbBIA MOMEHT (S ~ 10—+ 14%),
M, — IyCKOBOI1 MOMEHT (S = 100%).

M, ~(2+3)M,,
M ~M, .
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Ha xpuBou nBa yyacrtka:

OA - ycronumBasg paboTa JBUrareis Ioj Harpyskoiu. C pocToM
HArpPy3KH YBEJIMYMBAETCS S, TOK POTOpA YBEJIUYUBAETCA, MOMEHT M - TO-
K€ YBEIIMYNBACTCH.

AB — HeycroiunBas paboTa ABHUTaTels, CHIXKEHHE 000poToB. C po-
CTOM CKOJIb)KEHUSI YMEHBIACTCSI MOMEHT, JBUTATENIb 3aMEJIAETCA U OCTa-
HABJIMBAETCS. BO3HUKAET NTEPETPEB ABUTATEIIS.

Mexannyeckasi XapaKTEePUCTUKA ACHHXPOHHOI'0 JABUTATEJIS
DTO 3aBUCUMOCTh YAaCTOTHI BpPaIlICHUS 71; OT MOMEHTA Ha BaJIy.
Bpamaromur MOMeHT M NponopuuoOHATIEH KBAAPATY HAIPSKEHUS Ce-
TH.

22
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PaGouas 30Ha

:OCTaHOBKa
| IBVODKEHUS

>

M, Myax M

OnTunMaJibHOE CKOJIbKCHHUEe
COOTBETCTBYET MAKCHUMAJIbHOMY BpAIIAIOIIEMy MOMEHTY.

M = Cd R2E2H'R2 .
?2+SX22H
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HannemM MUHUMYM 3HAMEHATEIIA:

2 2
d R2 | SX22H — —R—é + X 22H — (. CienoBaTenbHO:;
ds| s S
Sonm o R2
X2H

Menss R, MOKHO U3MEHUTH 3aBUCUMOCTE M OT S.

HpI/I OIITUMAJIBHOM CKOJBbXKCHHH II0JIYHHUM MAaKCHUMAaJIbHBIU MOMCHT:

M, —Cd2
2X,

H

24
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KII/ 1 ko3 puureHT MOIHOCTH ACMHXPOHHOI'0 ABUIaTe s

KHI[ n= })1 _<PM —I_})CP_I_ ijex _I_P()o6>,

1

P, — MomtHOCTB, TTOTpeOIIsieMast U3 CETH;

P\, — MOIIIHOCTH TTOTEPH B OOMOTKAX (B MEIH);

P, - MOIIIHOCTH OTEPH B CTAJIW MAarHUTOIIPOBOA;

Ppiex - MOIITHOCTh MEXaHUYECKUX TTOTEPb;

P06 - MOIIIHOCTH JT00ABOYHBIX MOTEPh 3a CUET IyJIbCALIMM MarHUTHOIO
10JIs1 B peOPUCTHIX KOHCTPYKILMSAX POTOPA U CTaTopa.

n=09-=0095.

Kospdunuent mommoctu: cos @ = 0,7+ 0,9 - B HomunanasHOM pe-

KUME.
B xonocroro xoma: cos @ = 0,2 = 0,3.

25
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CI/IHXpOHHbIe MAIlIMHbI IEPCMECHHOI'O TOKA

C CHHXPOHHBIX AJICKTPUUYECKUX MAIIMHAX POTOP U MAarHUTHOE I10JI€ TO-
Ka CTaTopa BpallaloTCs CHHXPOHHO C OJIHO Y TOM € 4aCTOTOM.

Cunxponnblie MamiuHbl  (CM) oOpaTHMBI 1 MOTYT pa0OTaTh B T'€HEPa-
TOPHOM U IBUTATEJIbHOM PEKUME.

Ilpumenenue:

Tpexghaznwvie cunxpounnvie cenepamopot (1'3C, TOC) MOITHOCTHIO 10
1200MBT.

Cunxponnsie 0guzamenu - MPOKATHBIC CTAHBI, HACOCHI, KOMIIPECCOPHI
(10 1ECSITKOB MEraBarT),

Cunxponnsie cenepamopvt U 08uzameu Maaioil MOUWHOCMU, MUKDO-
osuzamenu TPUMEHSIOT B aBTOMOOMIISIX, aBTOHOMHBIX MCTOYHMKAX ITHTa-
HUS, aBTOMATHYECKUX YCTPONUCTBAX, POOOTOTEXHUKE, OBITOBOM TEXHHUKE.
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YcrpoiicTtBo Tpexdasnon CM

C A B
%] g
i Cratop CM aHaJOTMYEH CTATOPY
ACM.
% PoTop SIBIISIETCS 3IEKTPOMArHuTOM.
77 /] lerw OB — 00MOTKH BO30Y:KIE€HUS MOIKIIO-
— i YalOTCA K MCTOYHHUKY IIOCTOSIHHOTO
%@ Konbua HAIIPSDKCHUS. 4e€pe3 KOHTAKTHBIE KOJIb-
11a ¥ IIETKH.
Poto ObMoTKa
P BO30Y XK ICHUSI

PoTopbl OBIBAIOT:

SIBHONMMOJIIOCHBIM — UMEET BBICTYIIAOIIME MOJKOCHI, HA KOTOPBIE HAJlE-
ThI KATYIIKH.
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IHoarocHbIE
HAKOHCUYHUKHU

N
— A MMeeT BBICTYIAOUIME MOJIOCHI, HA
\\ KOTOPBIE€ HAZIETHI KATYIIIKH.

\

/

—

-

i
©O)

®© N\

o
®

e N

HessBHOIOIIOCHBINA POTOP
HNmeeT pacnpenesieHHYy0 0OMOTKY BO30YXKJI€HUS, YJIOKECHHYIO B Ia3bl
[IEJILHOM CTaJbHOW MOKOBKH. II[pMMEHSIOT B OONBIIMX T€HEpATOpax U JIBU-
rareisx.
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A<12n Yucmo map moisrocoB poropa M craropa
OJIMHAKOBO.

P

Yucno 000poTOB B MUHYTY K, =

Jlmst tuapossiektpoctanuu —/[ = 12 m, L=2,5 M, 4uciio map moiatocoB
143-21
2p=42 (p=21), =143 06/Mun, [ = p = 50I1.

MomHOCTh uCTOYHMKA MOCTOssHHOrO HanpsibkeHus (MIIH) cocraBmser
1+3% or Py
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IpuHOMI JeCTBUA CHHXPOHHOI'0 FreHepaTopa

P ow

a@%?wwma\gé
N

N @&%@ﬁ%

Sa
szavd

N
~

Cuj0oBbIC TUHUM MAarHUTHOTO IIOJISI pOTOpa (OCHOBHBIE ITOJISI) BO30YK-

Jal0T B TpexdasHoit 00OMOTKe craTopa cunycounansieie JJC ¢, ,,e

OB’eOC’

caBuHyThIe o aze Ha 120°. Hanpasnenune 3/1C onpeaeastoT Mo mpaBuily
[IPaBOU PYKH.
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n
Yacrora DJIC: f = ke :

60

— JacCToTa Bpali€eHusd poTopa, pP— YUCIIO

nap IOJIFOCOB.

Ecim Kk 0oOMOTKam cTaTopa IOAKIIOYUTh CHUMMETPUUYHBIA AKTHUBHBIN
MIPUEMHUK, TO BO3SHUKHYT TOKHU lO A’ZO B’ZO ¢» KOTOPBIE CO31aayT Bpallaromie-

CCiA MAI'HWUTHOC I10JI51 CTATOPA.

60 f

Yacrora BpalieHus moJid craropa: H, = —— =~H, - B JTOM CHH-

P

XPOHHOCTb.

BMII craropa BO31EUCTBYET HA IPOBOAHUKHU POTOPA U BBI3ZBIBAET TOP-
MO3AIIUNA SJICKTPOMArHUTHbIK MOMEHT M,,,. B yCTaHOBUBILIEMCSA pPEXKUME:
M =M oy, TIEPBUYHOTO JBUTATEIA.
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OpueHTanyss MarHATHOTO IIOJII CTaTOpa B IIPOCTPAHCTBE 3aBUCHUT OT
XapaxKTepa Harpy3KH.

Cnoxenne BMII ctaTtopa n moJjist poTopa J1aeT pe3yJIbTUPYIONIEE TOJIE,
CIIBUHYTOE B IIPOCTPAHCTBE HA yroyl  OTHOCUTEIBHO OCH IOJIIOCOB POTO-

pa.

@ - yron paccoriacoBaHus

B reneparope noJroca po-

TOpa SABJIAKOTCA B€C MU
So [Tonrockl poTopa p AL ’

N
\N
\

TAHYIIHNMMH.
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YpaBHeHHE JJIEKTPUYECKOI0 COCTOSTHUS U CXeMa 3aMelleHUs (pa3bl
CUMHXPOHHOI'0 reHeparopa

B (da3Holi 00MOTKE cTaTOpa OCHOBHOE€ MAarHUTHOE IOJI€ pOTOpa HHIY-

dy, (t)
dt

mupyer OJIC caMomHOyKIun €, (t ) = — = -0y, COSWl c

2
NIeHCTBYIOIUM 3HaueHueM L, = \/Z fv, =444fw, ,tney, - am-

IJIUTY 1A TIOTOKOCIEIUICHUS MOJIsI pOTOpa ¢ 0OOMOTKOM CTaTopa.

XapakTepHUCTUKA XOJOCTOTO X044 CHHXPOHHOTO reHepaTopa
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[1o3BOMISIET OLICHUTh HACBIIIICHUE MarHu-
TOIPOBO/IA.

>

Iy
Toku oOmoTkm cratopa co3garoT BMII. PesynpTupyroliee mOTOKOC-
nerieHue ¢ (aszoil oOMoTKM cratopa: ¥, =V, + V¥ , TAe Y - 1OTo-

KOCIIETIJICHUE MAarHUTHOTO II0JIsI TOKOB cTaTopa ¢ (ha30ii 0OMOTKH CTaTopa,
KOTOpO€ HaBOAUT B 0OMOTke cTtaropa JIJC camMoMHAYKIIUM

dy (¢
e, (t)=— ‘/Z; )
[
PesympTupyromas 3JIC cratopuoit oomorku: £, = E, + E .
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BekTopHas nuarpamma

Crpomn W, Eo Lo N L Eo W0 E oo

Hanpasnenue /. (pe3ylabTUPYIOLIETO IOJIsA) OTCTAET OT |/ (OCHOB-

pes
HOTO I10JIs1) Ha yIoJI paccornacosanus 6.

Cxema 3aMemeHus pa3bl OOMOTKH cTaTopa
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R  —
| | &
OF:
—-da
U
A
<> Eog Y
7

[To Bropomy 3akony Kupxropa: U + RI =E,+ £ .
[To Teopeme 3amerieHus 3ameHnM £ = — jX | naneHuem Hampsoke-

HWA HA HTHAYKTUBHOM COIIPOTHUBJICHHH. X HA3bIBAOT CUHXPOHHBIM HMHIYK-
THUBHBIM COIIPOTHUBJICHHUCM.
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O6bun0 R << X, torma £, =U + jX 1.
I

—_—

&

JX

<

Ly EO
G/ U
O —
yl

Cxema 3amenieHus (pa3pl IeHepaTopa. BHyTpeHHeE COINpPOTHBICHHUE
CHHXPOHHOTO TeHeparopa MMEeT WHAYKTHBHBIA xapaktep. Bekrop £

onepexaer U nHa yron 6 .
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BHemHue XapaKTEpUCTUKU CUHXPOHHBIX T€HEPATOPOB

U/
Ey s cosp =1
cosp <1
(uno)
> ]
Harpy3Ku

N3MmeHeHUs HaIIPsAOKCHUA I'CHEPATOPA OT TOKA HAI'PY3KH MOI'YT JOCTH-
ratb ACCATKOB IIPOILICHTOB.

JInist cTabmii3anuy HanpsDKCHUS PEryIUpyIOT TOK Bo3Oyxaenus [ .
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I pyHIMI 1eMCTBUA U 0COOCHHOCTH PA00THI CHHXPOHHOIO IBUIaATEIsA
A B C

Crartop

Ban OB

HIIH

Portop

OOMOTKM cTaTopa MOAKIIOYEHBI K TpEX-
(da3Hoi uenu u co3naroT BMII ¢ yactoToi

_60f
p

Tok B030yXkaeHHST OOMOTOK pOTOpa Co-
31a€T MOCTOSTHHOE€ MarHuTHOE IoJie. B3a-
umonaeurcrteue BMII craropa u BMII po-
TOpAa CO3JACT BpAIIAIOIIMKA 3JICKTpOMAar-
HUTHBIM MOMEHT. POTOp Bpamaercsa ¢ 4a-

60 f
p

n

CTOTOM n, =
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Eciii €CTh MOMEHT COIPOTHBIIEHHSI (M > O), OCh MarHMTHOI'O IIOJIS PO-

TOpa cMeIaercs Ha yroi 6 B cTOpOHY OTCTaBaHMS.

Porop Crarop

Npes

B YCTAaHOBHUBIICMCA PCIKUMC MOMCHT COIIPOTHUBJICHHUS

Mc — Mam’
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P 3EUsin6

M =M=— =M _ _ -sin@,roe
Q, QX
27n,
Q = 0 yrioBas ckopocts BMII craropa,
M = 3E0U.
QX

1
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CxeMma 3dAMCIICHHUA CTATOPA CHHXPOHHOI'O ABHUI'ATCIIA

@
—>
1
JX
U
v A
P =
@
E, - mpotuBo-3/1C, HaBoguMmas B cratope, X - CHHXPOHHOE COIPOTHB-
JICHUE,

U=E,+ jXI.
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Bekrop DJIC £, cBsA3aHHBIN C IOJIO0XKEHHEM IIOJIIOCOB POTOpA, MPH

HAJIMYMM HATPY3KHA HA BAJy OTCTAET OT BEKTOPA HAIPSXKEHUS CETHU, C KOTO-
PBIM CBA3aHO MOJIOKEHHUE MOJTKOCOB pe3yiibTupyroiero BMII.

E,sin6
T

YriaoBble XAPAKTCPUCTUKH CHHXPOHHOI'O IBUI'AaTC/IA

B tpeyronsanke AABC X1 cosp = E, sin0, I cos ¢ =

DTO 3aBUCUMOCTH 3JCKTPOMArHUTHOW MOIIMHOCTHA P WM 3JEeKTpoMar-
HATHOTO MOMeHTa M oT 6.

P=3Ulcosp, P= 31;:((] sin@ =P _sin0.
DJIEKTPOMArHUTHBI MOMEHT:

:ﬁ 3EUszn¢9 M sin0.

XQ
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M 1

max

[leperpy3ounast cmocoGHOCTh ABHTaTems: A = —2% — 3a-

M sin6

HOM
BUCHUT OT HAIIPSKCHHA CCTH M TOKA B036y>KI[€HI/I$I poTopa. HomunanbHbIN

0
moment M coorserctByeT yriy paccormacoBanus 6 < 30, IMostomy

A>2.

4 yCTOI\/’IqI/IBBII\/’IiI HeycronuuBblii

peXUM Pl pexuM Ha Hucxopdmmx BeTBsAX padboTa

HEBO3MOKHA.

C yBeIWYEHMEM TOKa pPOTOpA,
MAarHUTHOE IOJIE CTAHOBUTCA CHJIb-
HEE M yIr'oJ COrJIACOBAHUS YMEHbIIIA-
€TCH.

>0

oy
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HYCK CHHXPOHHOI'O ABHUI'ATCJIA

bricTtpoBpatnaroieecss BMII nosie ctatopa HE MOXKET pa3orHaTh HEMO-
JIBUXKHBIA POTOP.

Jlns mpeaBapUTEIbHOIO pa3roHa MPHUMEHSIOT KOPOTKO3aMKHYTYIO 00-
MOTKY THIIa «OETHYbE KOJIECO.

[Tociie acuuxpoHHOrO pasroHa porop noaxiarovyaror kK MIIH v aBura-
TEJIb MEPEXOAUT B CUHXPOHHBINA PEKHUM.

CHMHXPOHHBIE MUKPOJABUIATEIH

[IpyMEHSIOT B aBTOMAaTUYECKUX YCTPOUCTBAX IJIA NPUBOJIOB MEXAHU3-
MOB C IIOCTOSHHOU YaCTOTOU BpAaIlCHUA.

MonurHocth P — oT nojier 1o coreHd BT

OTHU IBUTATEIN HE UMEIOT OOMOTKH BO30YKICHHUS Ha POTOPE.

B 3aBUCUMOCTH OT THUIIA POTOPA PA3TUYAOTCSA MUKPOJIBUTATEIIN:

1. C mOCTOSTHHBIMH MarHUTaMH;

2. I'ucrepe3ncHsIe;
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3. PeakTuBHBIE.
CUHXPOHHBIE MUKPOJBHUTATENIHN C IIOCTOSHHBIMHU MarHUTaAMH

MarsuTsl

BM OO0 O
/LY' 3aBKa

TEPHKHHU
MYCKOBOM
00OMOTKHU

O 0 O Q|

O O OO

OJIOC
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JIns co3maHusi MarHUTHOIO I10JIST BO30Y KJACHMUSI HA POTOPE MOMEIIAIOT
MIOCTOSIHHBIC MAarHUTHI C OOJBIION KOAPIMTUBHOM CUIION

(H,. > 50kA/ m). CpoiicTBa GIM3KH K ABUIATEIIO C SIEKTPOMArHATHBIM
BO30YKJICHUEM.
J{1s1 pa3sroHa MMeeTcs KOPOTKO3aMKHYTast 0OMOTKA.
'ucTepe3sucHble JBUTATENH

Bp&H.[&TGJ'IBHBIﬁ MOMCHT BO3HHKACT 3a CHUCT ABJICHHUS I'MCTCPC3HUCA IIPHU

[epeMarHnynuBaHnum poTopa.
BMII cratopa
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Ecmm M . < M ., TuctepesucHslii poTop He epeMarHuIuBaeTCs U

Bparnaercst cHHXpoHHO (M .-mMomenT conporusnenus, M .- rucrepesuc-
HBIM BpaIlaloIiil MOMEHT).

Ecrm M . > M .., potop nepemarHuduBaeTcsi U IBUTAeTCS aCHHXPOH-
HO. DTOT PEXMM HE DKOHOMHYEH, TaK KaK IOTEPH Ha IEpeEMarHUYHBaHUE
JIOCTATOYHO BEJIUKHU.

PeakTHBHEIE IBUTATEIN

CTallbHBIE 30HBI MMEIOT MaJI0€ MArHUTHOE COIIPOTHUBIICHUE W POTOP
CTPEMUTCA 3aHATH IMOJIOKEHHUE, MPU KOTOPOM MArHUTHBIM MOTOK BMII
[IPOXOJUT Yepe3 30HbI C MAJILIM MArHUTHBIM CONPOTHBIIEHUEM. lIpocTas
KOHCTPYKIUS, HU3KasA CTOUMOCTb, HO MaJIbIF BPAIArOIIMA MOMEHT.
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Ilaroswiu apurareas (L1)

L —+ Porop ITostoca cratopa
MukpoaBuraressb,
O
f i L Y KOTOpPOrO IOBOPOT
Kosvyratop \ poTopa Ha (UKCHPO-
\ + BaHHBIM YTOJI MPOUC-
ﬁ M . XOIHUT TIOCNE MOjayYM
1
Ha CTaTOPHBIE OOMOT-
KU YIIPABIISFOIINX
| |
in() — UMITYJIbCOB  MPSIMO-
B — O6MoTKM w
R yTOJIbHON (POPMBI, KO-
W= = oy, TOpbIC (POPMHUPYIOTCS
I I I
0 h boo KOMMYTaTOPOM.
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[Ipunuun genctBus LI: PoTtop SBHOMOIIOCHBIU C MOCTOAHHBIMUA Mar-
HUTaMu. lIpu nepexIroUeHUH TOKOB B KATYIIKaX CTAaTOpa MO OIPECIICH-
HOW JuarpaMMe€ MarHUTHOE II0JIE CTAaTOpa 3aHUMAET ONPEACIIEHHOE IMOJI0-
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360°

keHue. Potop moBopaumrBaeTcs Ha PUKCUPOBAHHBINA yroa V = ——, 2p —
2p
yrcio momrocos (V ot 1,8° go 15°).
[IlaroBele ABUTATENN MIUPOKO MPUMEHSIOTCS B YCTPOHCTBAX aBTOMATH-
KH, POOOTOTEXHHMKH, BEIYUCIUTENBHON TEXHUKN U YIIPABIISIFOTCS OT MHKPO-
KOHTPOJLIEPOB.

BHeKTpI/I‘IeCKI/Ie MaAOIMHbI IIOCTOAHHOI'O TOKA

[IpuMEHAIOTCA B YCTPOUCTBAX DJIEKTPONPUBOJOB C BHICOKOU YaCTOTOU
BpalleHus. BXOasT B cOCTaB aBTOMOOMIBHOI0, KOPaOEJIbHOI0, CAMOJICTHO-
ro o0opyaoBaHud. /[BUraTean MMEKOT MOIIHOCTh OT JOJIEH BaTTa JI0 Jie-
CATKOB KHJIOBATT (MCHOJIb3YETCS JJIs1 BpallleHUs BUHTOB OOJIBIIMX CYJIOB, B
MPOKATHBIX CTaHAX).

YcTpoucTBO MalluH NOCTOAHHOTO Toka (MIIT)
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MOJIXOCHBIU
HAKOHEUYHUK KOJIJICKTOP

00OMOTKA
BO30YyxkACHUSA, | eTKU

SKOpHasi 0OMOTKa
CTaTop

SIKOPb

HenoaBukHas 4acTh — CTaTOpP COACPKUT MOIIOCHBIE HAKOHEYHUKH C
00OMOTKaMH BO30YKICHMUS.

[ToaBW>XHAS YacTh - SIKOPb MPEACTaBIACT COO0M HMWIMHAP, HA TTOBEPX-
HOCTH KOTOPOIO B I1a3axX pacloyiokKeHa SKOpHas 0OMOTKa.
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OOMOTKa SIKOpPS COCTOUT U3 BUTKOB, OXBATHIBAIOIIMUX SIKOPbH BJIOJIb OCH,
BUTKH OOBEAUHSIOTCS B CEKIMU. CEKIMs — YaCTh OOMOTKH SKOPSI, COCTOSI-
UX U3 OJHOTO WJIM HECKOJBKUX MOCIEN0BATEIBHO COCAUHEHHBIX BUTKOB,
MMPUCOCIMHEHHBIX CBOMMH KOHII[AMHA K MEIHBIM KOJUIEKTOPHBIM ILIACTH-
HaM, KOTOPBIE CIEAYIOT APYT 3a APYrOM MO CXE€ME OOMOTKH W U30JHUPOBa-
HBI ApYyT OT Apyra. CeKuus COCTOUT U3 JIBYX aKTUBHBIX CTOPOH (ab,cd) Ko-
TOPBIE PACIOJIATAKOTCS BAOJb OCU MAILIMHBI IO MOJOCAMU Pa3HOU MOJISAP-

HOCTHU.
b/\
’
a
IJIACTUHYATBIN
KOJUJICKTOP |
OmHoBUTAS CEKITUS JIByxBUTast cekius IIpocTas neTmoBast 0OMOTKa
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B cekumsax npu BpameHnu Bo3dHukaer IJIC. 3/IC MakcumanbHO, €CIIU

D,

aiar O6MOTKI/I COOTBGTCTByeT HOJ'IIOCHOMy JNCIICHUIO T = ., Dg -
2p
IUaMETp SIKOps, P -4HCIIO I1ap IIOJIIOCOB..

IlontocHbil  T'eomerpurueckas
HAKOHEYHUK HEUTpasb

[IpoBoaHuKH
AKOPs

[Tox mOMKOCHBIM HAKOHEYHUKOM B, MOUYTH MMOCTOSIHHO, @ BHE €0 PaBHO
HYIJIIO.
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['eoMeTpUUECKON HEUTPAIBIO HA3BIBAKOT JIMHUIO, IPOBEACHHAS MEXIY
MarHUTHBIMY NOJIFOCAMU B TOYKE, rae B=0.
DJIEKTPUYECKAM KOHTAKT C BPAIIAIOIIMMCS KOJUIEKTOPOM OCYIIECTBIIS-

€TCA C MOMOIIBIO METOK, MPUYEM IETKHA YCTAHOBJIECHBI HA TEOMETPUUECKUX
HEUTPAJIAX.

7 o CxeMaTn4ecKoe n300pakeHue

Skopsb E<‘T> M
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HpI/IHHI/IH IleﬁCTBHH MAIlIMH MOCTOSAHHOI'O TOKA B ICHCPATOPHOM H
ABUT'ATCJIBHOM PECKUMCE

['enepatop nmoctossHHoro toka (I'TIT)

I'eomeTpuueckas
HEeWTpasb
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SIkops I'TIT npuBeneH Bo BpalieHue ¢ yrioBoi ckopocthio (2. Ilpo-
BOJHUKM SIKOPS MEPECEKar0T MAarHUTHOE IoJie ¢ uHaAykiuen B. OOMOTKa
AKOPA ABJISICTCS 3aMKHYTBIM KOHTYPOM, T.K. BCE€ CEKIIUU COCIUHEHBI Yepe3
KoJuteKTOop. 1101 KaXIbiM MOJMKOCOM HAXOAUTCSA OJMHAKOBOE YMCIIO MPO-
BOJIHUKOB, MO3TOMY ajireOpanydeckas CcymMMa MIHOBEHHBIX 3HaueHUU JDJ[C
BCEX IOCJIEA0BATEIILHO COSIMHEHHBIX MPOBOJIHUKOB PaBHA HYIJIIO.

[IleTkn pacnooKeHbl Ha TEOMETPUIECKON HEUTpAIU U ACIAT OOMOTKY
SAKOpS Ha JIB€ MapaJUICIbHBIE BETBH C PaBHBIMHU aJIr€OpandyeCKUMU CyMMa-
Mu D/[C. IToaTOMY TOK B KOHTYpPE PaBEH HYJIO IPU Pa3MbIKAHUM HArpy3-
K.
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E
~ &
U I . |
L,
¢ [ —-mo0
R,

P

g U <

R g S9KBHUBAJICHTHOC COIIPOTHUBJICHHUC 11APAJUJICIbHO COCANMHCHHBIX BCT-

Bel OOMOTKH. TOK B IPOBOJIKE SIKOPSI CO3/1a€T TOPMO3SIIAM 3JICKTpOMAar-
HUTHBI MOMEHT PAaBHBIU BpalIAOIIEMy MOMEHTY MPUBOA.

YpaBHEHHE 2JIEKTPUUYECKOTO COCTOSIHUSA

E=U+R,I,.
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. — 2 —
Ymuoxaemna [, El, =Ul, + R 1, = P+ AP .
3nece: P - momHocTh npueMHuka, AP - MOIIHOCTb MOTEPh B 0OMOT-

kax sikopst; B, =P =P = M) - snextpoMarHuTHas MOIIHOCTS,

mex

paBHAS MEXAaHUYECKOHW MOIITHOCTH IIPUBOJA.
IpyuHUOUNn 1eMCTBUA ABMraTess nocroasHHoro roka (JAI1T)

OOMOTKH BO30YXKJICHHS U SIKOPS IOJKJIIOYEHbI K HCTOYHUKY MOCTOSH-
HOTO HampspkeHusa. [lo mpaBuily JIEBOW PyKH OIPENCIIsIEM HaIpPaBJICHUE
SIEKTPOMATHUTHBIX CHJI [, CO3MAlOIMX BpAIIAlOMUi 3JIEKTPOMarHuT-
HBI MOMEHT. SIKOPb JBUTATEIIs BPALAETCS C YIVIOBOM CKOpocThio {2, eciu
M . = M  (momeHT comporuBieHus). B 00MOTKe SKOps HAaBOIUTCS IIPO-

TiBo - DJIC £ , npoTHBOIOIIOKHAS HAIIPABICHUIO TOKA.
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D

UBO36

Ypasaenue AT
U=E+R,I,;
=2—%
Ry

Bananc mommnocreit nenw sxopst: Ul , = £, + R 1 52 .

P =P + P ,rne: P - snekrpoMarHuTHas MOIMHOCTG, P - Mol-
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HOCTDb IIOTCPb B AKOPC.

QHCKTpOMaFHI/ITHa}I MOIITHOCTDb paBHA MEXaHUYECCKOU MOIIIHOCTH.

El,=P =P

mex*

IJC AKOpPS M 3JIEKTPOMATHUTHBIA MOMEHT

DJ1C sxopst paBHa cyMMe MTHOBEHHBIX JJIC IMPOBOJIHHUKOB OJHOU M3
apaJlyICIbHBIX BETBEH OOMOTKH SKOPS:

g=PN LYo =1L N LRy
27wa 60a
P — YHCIIO T1ap IOJIFOCOB;
N — o0111ee KOJIMYECTBO IPOBOJIHUKOB SKOPS;
2a — KOJIUYECTBO MapalJIeIbHBIX BETBCH;
[4) :p— KOJIMYCCTBO IICTOYHBIX y3HOB, paBHoe qHCHy Hap ITIOJIFOCOB CTAa-

TOPA;
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600

1 = —— — KOJIMYECTBO 00OOPOTOB B MUHYTY;
27
@, — MarHUTHBIN IMOTOK B 3a30P€ IO MMOJKOCOM.
pN
O6oznaunm C, = 0 rorqa: £ =C.n® ,C, - snexrpuueckas
A

KOHCTaHTa, KO3((OUIMEHT ABUTATEII.
E - nponioprinoHaabHa CKOPOCTH BPAILICHUSI U MArHUTHOMY TIOTOKY.
DJIEKTPOMArHUTHBIM MOMEHT:

P.. EI, pN PN
M., =2 — "4 Ol =CDIT,, (. = -F— - Me-
M Q Q 2ma "t w e A 2ra "

XaHUYECKNUM KOA(P(PUIIEHT.

DJIEKTpOMAaruuTHeIi MOMEHT MIIT nporopiiroHaneH MarHuTHOMY T10-
TOKY MOJIFOCA U TOKY poTopa. OH SBIAETCA TOPMO3AIIAM B T€HEPATOPE U
BpAILIAIOIAM B JIBUTATEIE.
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Ecnu yka3zana HoMUHajJbHasi MOIIHOCTh Ppoy(KBT) TO

P
MHOM: 9,55—H(H ) M)
nHOM

B.A. Anexun. DnektporexHuka. Koncnekr nekuuii. 2012
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Uckpenue B IETOYHOM KOHTAKTe

1- s napannenpHas
BETBb

CEKIUI OOMOTKH

BCTBb

ITnactitHbr
@ KoJlleKkTopa 2l 1EeTKA

B.A. Anexun. DnektporexHuka. Koncnekr nekuuii. 2012
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[Ipu BpamneHuu sKOps KOJJIEKTOPHBIE TUIACTUHBI IKOPS CONPUKACAIOTCS
CO IIETKOM, CEKIUM 3aMBIKAIOTCA IIETKOM U IEPEXOAAT U3 OJHOU Iapa-
JIEJIbHOW BETBU B JAPYTYIO.

[Ipy KOMMyTaM MOXKET HaOJIOAAThCS MCKPEHHUE B IIETOYHOM KOH-
TaKTe.

[IpyuuHEL:

1. MexaHN4eCKMEe NPUYHUHBI: HEKAYECTBEHHOE HW3TOTOBJICHHUE KOJIJICK-

TOpA, 3arpsI3HEHUE.

2. QHGKTpOMaFHI/ITHBIC IIPUYMUHBI: CCKINA NMCCT MHAYKTHBHOCTD LS 141

HAKaIJIMBACT DJIEKTPOMATHUTHYIO YHEPIUIO; B MOMEHT pa3pbiBa TOKA BO3-
HUKAET UCKpA.

JJI1 YMEHBIIEHUS WCKPEHUSA B JABUraTeli€ YCTAHABJIUBAIOT HOIOJIHU-
TE€JbHBIE IOJIOCHI CTATOPOB HA T€OMETPUUYECKUX HEUTpasax. Karyuiku
BO30YXJCHHS BKJIIOYAIOT IMOCJIEAOBATEILHO B IEHb SKOpPA. MarHUTHBIN
ITOTOK JOIIOJIHUTEIILHBIX ITOJIIOCOB KOMIICHCUPYET peakTuBHYIO JJ[C B HO-
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MHWHAJIBHBIX PCKHUMAX.

D
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Crioco0bI BO30YyKIeHUS MAIIIUH MMOCTOSTHHOI'0 TOKA
1. He3zaBucumoe 2. ITapamenbHOE 3. IlocnemoBarenbHOE

)
@ oz 7 g U

U OB

e ey

(T

OB
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4 CMemaHHOE BO30YKICHUE

OB2
CnocoObl BO30Y KICHMS CUJILHO BIMSIOT Ha AJIEKTpUYE-

CKHE CBOMCTBA T'€HEPATOPOB U JBUTATEIIEW ITOCTOSHHOTO
— TOKA.

69

B.A. Anexun. DnektporexHuka. Koncnekr nekuuii. 2012



I'eHepaTopbl NOCTOSAHHOIO TOKA HE3ABUCHUMOI'0 BO30Y:K/IE€HUSA
Ry

=

+
g_
(¥ Rol [0
} 1, Iz ¢OB
(4 G
/E Tok BO30yXJI€HHUSI 1 MAarHUTHBIA MOTOK HE 3aBH-
_@_ CAT OT Harpy3Ku reHeparopa.

XapakTepuctuka xoaocroro xona (R, = 00)

E:f([B>;]/q = 0; n = const.
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EA

EO/ E

HOM

|
]BHOM ]B

[Ipu [, = 0 Bo3uukaer ocrarounas D]IC.

BHeniHsag XapakKTepuCTHUKA
DJTO 3aBUCUMOCTb HaNpPsLKEHUsI TEHEpaTtopa OT TOKa HarpysKHu:
U= f(])(n = const,R, = consz‘).

[Ipr OTCYTCTBHM pa3MarHUYMBAIOIIETO JACHUCTBUSA SKOPS U HACBIIICHUS
MATrHUTHOM CHCTEMBI.
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U A Nneanbuag
U=FE—1IR,

|
|
|
| PeanrpHas
|
|
|
|

|

PeryinnpoBo4yHas XapakTEPUCTHUKA

DTO 3aBUCUMOCTbH TOKA BO30Y’KJICHHS OT TOKA HArpy3KHd MPHU MOCTOSH-
HOM HaIpPsHKCHUM.

I, = f(I)(n=const;U = const)
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-
. 1
Henocratok reHeparopa ¢ HE3aBHCHUMBIM BO30YXKJEHHEM: TpeOyeTcs
OT/ACIbHBIN UCTOYHUK MUTAHMS, IIOITOMY Yallle IIPUMEHSIOT TeHEPaTOPHI C
CaMOBO30YKJICHUEM.
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I'eHepaTopbl NOCTOSTHHOI0 TOKA ¢ CAMOBO30Y:KIeHHEM.

[Intanne 0OMOTKH BO30Y>KICHMS IJIABHBIX IOJIIO-

COB OCYIIECTBIISIETCI CAMUM T€HEPATOPOM.
— . ~ . 0
[, =1+1, npuuem: [, =1-+3%]I,.
XapakTepucTuka XX aHajJOrMyHa TeHepaTtopy ¢

HE3aBUCHUMBIM BO30Y KJICHUECM.
BHelHAs XapakTepucTruKa
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HanpsixkeHue Ha 3akMMax majgacT ObICTpee, YEM y IeHeparopa ¢ Hes3a-
BUCHMBIM BO30YKJICHUEM.

I'IIT cMemaHHOTO BO30YyXKACHUSA

R, [TocnenoBatensHast oOMoTKa C — ceprecHasl.
[TapannensHas oomoTka I — mryHTOBAas.

UA

>
/

1 — cornacHoe BKJIFOUEHHE OOMOTOK — BBICOKas CTa-
OMJIBHOCTH HAPSKCHUS;
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2 — BCTPEYHOE BKJIIOYECHHE OOMOTOK — IMOCTOSTHCTBO TOKA IPH M3MEHEHUM
HanpsDKEHMS (U1 CBApKH).

JIBAraTe M MOCTOSIHHOTO TOKA HE3aBMCHUMOI0 U MAPAJLJIEJIbHOI0
BO30Y:K/IeHUSA

U Ha cxeme: JI — nmunaus; 1 — sxops; L —
myHt; R - myckoBoil peocrar; R - peo-
CTaT IIyHTa BO30YKICHMUS.

N3 nonoxenus () pydyky IepeBOASAT B I10-
noxeHue S5 (), TOk SKOpsi yBEIWYMBAECTCA,
JIBUTATEIb YBEIIMYUBAECT 0OOPOTHI.

[lerb BO30YXKICHHUS MOJKIIOYEHA K CETH

HETIOCPEICTBEHHO Yepe3 AYyrOBOW KOHTAKT
[11.
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D D
Bpamatommii MmomeHntT: M = F TN = B I, N

, TIe:

F — cuna, nercTByromas Ha OJUH MPOBOJHUK OOMOTKH SIKOPSI;

D — nuametp sikopsi; N — o0I1iee 4uciio MpOBOJHUKOB IKOPS; /; — TOK B
OJIHOM IIPOBOJHUKE SKOPs; [ — NeWCTByIOmas JUIMHA NPOBOXHUKA; B .-
CpeJHEe 3HAUCHUE UHYKIIUU B 3a30D€E.

BTopoii cnoco0 pacueTra MOMEHTA:

M=C,®I,,.
Mexannueckue xapakrepuctuku JIII'T

ITO 3aBUCUMOCTb YaCTOTEI BpalmcHus OT MOMCHTA Ha BaJdy ABUI'aTCIIsA
npu ycnosuu (U | = const, 1, = const).

M
U=E+I,R, =C,nd- R, (E — npotuBo-2/1C).
C, D
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U R,

Beipasum n1: 1 = —— — M =n, — kM.
C.® C,C,o
A
n
Mo — Yacrora n3MeHsAeTCs HE3HAYUTEIIBHO.

| XapaKTEPUCTUKA KECTKAs.
I
I
I
I
I
I
! M
! -
|
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Peryauposka yacrorsl Bpamenus /11T nesasucumoro
U NAapPaJJIeJIbHOI0 BO30YK/ICHUS

U—1,R, U
N3 ypaBHeHUsA aBUTATENS: N — = , Tak Kak Rg<<
C,o  C@
(coTbie 1oy Oma).
R PerynupyroT TOK BO30YKIE€HHUS U TOK SIKOPSI.
ﬁf PepepcupoBaHrMe  IOJYy4YalOT  U3MEHEHUEM
; HampaBJICHUS TOKa BO30YXXIACHUSA WM TOKa
¥ lIB 7 AKOpSL.
U Bo3morkHa mIaBHas PEryjadpoBKa B 0OJIb-
T » mux npeaeaax (qo 1000 pa3s).
- 1
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