ACUHXPOHHbLIE
MaLUUHbI



Ha3HayeHue v npuHUMN OeUCTBUS
ACUHXPOHHbIX MaLLUH




[1BUraTenbHbIUN pPeXuUm

@

» /7,:.

/7

X

_ %0/

S =0,02-0,05

S>0 1 ._>0 1 >0

a2 r2



[eHepaTOpPHbLIN

@
Q n, >n,
\%.
gt
S - S<0 1.,>0 | ,<0
O\ \ X
AoHe}-+H+ |, =l.Cos¢, <0
A —
ik P.=m Ul Cos¢ <0
B

|, =1.Sin@,

Q,=m.U. I Singp,






PeXXum KOpoTKoro

3aMbIKFHWSY
Z, =2 +——"
L+ 2

Zm>>Zg

~ [—= :
ZK Z1 +ZZ r'|<+JX|<

Z '=0,14-0,20
I1|< = (5_7) IHOM

s=1



YCcTpoOUCTBO M 00nacTb NPUMEHeHUs

ACUHXPOHHbIX ABUraTernen

oBuratenu c
KOPOTKO3aMKHYTbIM
POTOPOM.

OBuratenu c pasHbIM
POTOpPOM

54,0 Iy
4




ACUHXPOHHasA MaLlMHa Npw
3aTOPMOXEeHHOM poTope

E =444fwK D
E, =444 f{w,K ,,®,

5 — W1K061 — K
E K ’
2 W2 002
w
0,96 — 0,90 k,=—



Xonoctonm

° ° XOH
Ui+ E1—I—EG1 lor

E, =444 fwK D
E_ =444 fwK . D_,




Pabota mawnHbI noa

. -Har}p y3Kon |
1+E1 ro+ j 1 x,

Uz—Ez—]zl”z jl2x, ¢

]1 :]o—l—(—lz)
N F :60f2
P>
60
fz :f1 Nyp = U

P>

Pr=Pr,=P



Cxema 3amelLlueHUs

7 Y
Z o
;| - .
a A
_ Wik 51 _ E, ' .
Ky = P E,=E =K;FE,
WHK 62 2
' ' 1 — mZ E2 ] — m2W2k052
myEyl, =mEyl, 2 m E, 0 mwhk,g
mw.k
SRS TAPY
k]. =
m.w.k



mzlzsz = m11'22R2

R, =k kR,

Xz — kikEXZ



Padbota AM npwu
BpaLlaloLleMcs poTope
AC n TOK B OOMOTKaXxX

ng IFQQTﬁzpa fzzﬂzp(nl_”z)
60 60

pnl = /i s f2 =4S

n,

Ezs =444 f,w,k ., D, =4.44 f Sw,k D

E2 — 4°44J[1W2k052¢m EzS — S * Ez



607, 60f,S

P P

n, +nF2 = Ny

B acuHxpoHHOU MawluHe Ma2HUMHoe rnoiie,
gpauwjaroujeecss c Yacmomou Ny

803HUKaem 8 pe3ysibmame cO8MeCmHO20
deuicmeusi 6e2ywux eosiH MC cmamopa u pomopa.



JHepreTn4yeckKas

h = mWet@gapmma
PQM :P1_AP9J71_APM1

Py :PQM_APSJH P2:PMEX_APT_APﬂOE




PQM — ]\4{21 PMEX — MQz

Ql _ 271711 Qz _ 2’71772

60 60

Q2
1

]\4_AP3‘H2 S:APQJZZZAPDJIZ

- Q.S ML, Py




CBa3b Mexay ckonbxeHuem v Kl asuratens

_i_PSM Pz .
T’_Pl_ Pl PQM —771772
n, = P2 _PQM_APQH2_APT_APﬂOB
, = —
P9M PQM
T’2<P9M_AP9J72:1_AP9J72:1_S
P P

OM

n<n, <1-9 Ny o =M 1—38)=0.97n,



ANEeKTPOMarHUTHbIN

OMEeHT 9 9
M = Maﬂz Q, = ggl — ﬁ
Q.S P

APy, =myl,E,gCosy,

by =5k,
M = (pmj/l%()m Yo, I,Cosy,=C, @ I,Cosy,

C = pm2k062

"2

—const



Cxema 3amelwieHuna AM m
BeKTopHaa avarpamma 3[1C

Cxema 3ameLlyeHus

] . EZS . E2S

, = —
Z, RP+X}
fr=hS

Xzs — 27"szz — 27?7(11125 — XzS






APaﬁz L
5 = PP_PQM

PQM

R (1-S)

PM;X:PQM_AP:aﬂz:mzlzzf_mzlzszzmzlzsz g




T-obpa3Han cxema
3amMmeLleHus




“lea

7). JLK

, Uz—]zR %—Ez—jlzx —IzR
]2'



[-oOpa3Han
cxema

W drel, e, G O TGRS

Zf : ;jn“’ . ’LS
V,l Prg Al
Z | |
(0 .
—1 // I
=| "4(-
I1 IO ( I2 )
=1 /
,/=1,IC,

C=1+(r +jx )/ (r_+jx )



KoyroBasa anarpamma AM

: : . }— Ui ~ const
I =lo+(-12) Z+7

) _Xm+x1

%o R +R,

X, +x >R +R, Po=>5



. U,

X1 +X2

2 max

R

Os 0OA
- R'z : Od OB
Zog =4/(x; +X,) +(R1+?) - /
OA20600B:12maX0(x1+x2) _U _ 1!
oo _Os X, + X, Oa Z, Z
2 - '
as R R, Ul
L D =




OnpenerneHne MOLHOCTEU U BpaLlaloLLe!
MOMEHTa NOo KpyroBon guarpamMmme

a o2 ' . 1=S
Ppp =m1]2[R1+R2+R2—S ]

'2

{ .1 :
Kb m; 2 R,
y .'2
f m 1> R,
4 .

2 2 1-8
e Pypx =my 12 Ry ———
1
b

_AP,;, FEF




MexaHun4yeckue xapakrepuctmku AM
npu BpawjaroLemMmcs potope

n=f(M)y M=foy) M=f(S) M=70)

_ n,
{S:”1 ”2=1—V} =—
n, nl
mU?r,
M= CR,,
o, S[(R, + 19 : )2 +(x, + Clx'z)z]
AP m I R
A = 2o _ iy 16
wS wS

C=1+(r +jx )/ (r_ +jx )



2 1]
M = mU/r,

R .
o, S[(R, + ?2)2 +(x, +x,)"]

[enepamaop

ABuzamens

.*.M

dnexmpomazHum-
HoIU " MopMO3




n, ~(0,8...0,9) n, =n M=0

dﬂ =0 n2 — MH — (093"-097)Mmax
dS .
| m
SKP:i RZ' A4maxzi2 - '
X, + X, w (X, +x;,)
T] < 1 B S lenepamop o Heuzamenw ] Topmo-
| srcenue
|
s

A Ky




YCTONYUBOCTDb
pa60Tbc% A,EI,
M=M,_,

dt







Paboune xapakTrepucTmkm Ji=const
_ U, = const
Pzé'q.OZI”le ) s="1""

A
/i

ny

Cosp, =

B




[TyCK aCUHXPOHHbIX

MNpsjA&am raTene n M, /M. =k
nyc 2. /T |

_tL B n,

M
e ————
O | : : 51/ Iinom
0 R 4 5 M/Myunm
Ma/ Mo
2 2
M = mUir, M = mu, r,
@, S[(R +&)2+(x +x,)°] R Ry )?
1 g 1 2 Cz)l[( 1+§) +(x1+x2) ]

0,6-100 kBT k_=1,0-2,0 100-1000kBT k__ = 0,7-1,0.



[lycK npy NOHM>XeHHOM

Harl‘l—l\llﬁl IENAE A 5.) . |
L""?“‘j L T T

R |
it LL._‘._K
«4°r lA‘

8]
Iml r—' =
L.LJ
1
[}

@







