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OIPEJIEJIEHUE 3JIEKTPOMATHUTHBIX MOJIEN,
PACCEAHHBIX MUKPOOPTAHU3MAMM B IEPCTU

Po3risiaethess BU3HAUSHHS PO3CISIHHS €JIEKTPOMArHITHOTO MOJISI Ha MiKpOOpPTraHi3-
MH, SIKi MalOTh 0araToIapoBy CTPyKTYpy

PaccmarpuBaercst onpezeneHne paccessHus MEKTPOMAarHUTHOTO TIOJIST HA MUKPOOP-
TaHU3MBI, KOTOPBIC UMEIOT MHOTOCIIOHHYIO CTPYKTYPY

BBenenune. OCHOBHOM 3a7auell IpU KJIACCHPOBKE W 00pabOTKe mIep-
CTH SIBJIACTCS €€ Ie3UH(EKIUSI U MOJOTPEB ¢ MAKCUMAITLHBIM COXPaHCHHEM
MPUPOIHBIX CBOUCTB miepcTu [1]. CTpuikeHHAsh OBEYbs MIEPCTh, COAEPIKA-
mast B ce0e KHUPOIOT, UCTIPAKHCHHS KUBOTHBIX, PACTUTCIILHBIC H MCXaHU-
YEeCKHEe 3arps3HCHUS, KOTOPBIC SBISIOTCS CPEHOHM Ui CYIICCTBOBAaHUS WU
Pa3BUTHsSI MHOTUX MHUKPOOPTaHW3MOB. YCTaHOBJICHO, 4TO B 1r mepcTH co-
nepxutes ot 400 no 700 MHIITHOHOB OaKTEpHid, YTO HEPEAKO NMPHBOIUT K
3apakeHUI0 paboYuX Mpu 00pabOTKe MIEPCTH.

AHanu3 mokaszai, 4ro Ui 00e33apakMBaHHS IIEPCTH B HACTOSIICE
BpeMsi NPUMEHSIOT TOJbKO XMMHUUYECKHE Je3MH(GHUIMPYIOUINE MpPEernaparsl.
[MpuMeHeHne XUMUYIECKUX MPENaparoB sl e3HH(DEKIHH [IEPCTH CBSI3aHO
CO 3HAYMTENbHBIMHU 3aTpAaTaMH TPY/a, BPEMEHH, BIUSHHEM HX HA Ka4eCTBO
BOJIOKHA M 9KOJIOTHIO BHELITHEN cpenpl [2].

IToaToMy BMECTO XHUMHYCCKUX MPEIAPATOB CICIYET HCIOIh30BATh
AJNIEKTPOMArHUTHYIO JHEPTUI0 MHIUIAMETPOBOTO JAHMANa3oHa JJIUH BOJH.
OHaKO MPUMEHCHHE AJICKTPOMATHUTHON TEXHOJOTHH JUIsl 00e33apaKuBa-
HUS IEPCTH HEBO3MOXKHO KakK 0€3 TCOPETHUYCCKHX, TaK AICKTPOMATHUTHBIX
MOJICH Ha KHU3HEICATEIBPHOCTh MUKPOOPTaHM3MOB. [0 JaHHBIM JIUTEpaTyp-
HBIX MCTOYHHKOB [3, 4] aeKTpOMarHuTHas SHEprus Halla MPUMEHCHHUE
JUISl CYLIKHM MaTEepPHANOB, AE3WH(EKIUH 3epHA, YHUUTOXKEHHs BpeIAHTelNei
HaCEKOMBIX, 00pabOTKH KOMOWKOPMOB, CTEPUIIM3AIIMU Taphl, HHCTPYMEHTA
JIEKapCTBEHHBIX pacTeHnH. OIHAKO pe3ybTaThl dTHX PabOT HE MOTYT OBITh
WCTIOJTL30BaHBI JIJIS Ie3MH(EKITUH MEPCTH B KUITax MpHU ee 00padoTke.
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Iean, 3apauyu uccaenoBanuii. llenpro HacTOSIEH CTaThbU SBISETCS
MIPOBEICHUE TEOPETHYECKOTO aHaln3a Ipoliecca B3aUMOJCHCTBHUS DJIEK-
TPOMAarHUTHOM SHEPTHH C MUKPOOPTaHW3MAaMH B MIEPCTH, KOTOPHIE UMEIOT
MHOTOCJIOHHYIO CTPYKTYPY.

Iosie B OmkHell 30He. DJICKTPOMArHWTHOE TIOJIE, paccesHHOE Ha
OMOJIOTHYECKNX OOBEKTaX MaJlbIX Pa3MepoOB, MOXET OBITh OIMpPENEICHO C
MOMOIIIBIO ANIEKTpUUeckoro notenimana ['epua [5]. Pacemorpum pacmpese-
JICHHE ToJIA B OnrkHer 30He. OUYeBUIIHO, B 9TOH 30HE OYJCT BBIMTOIHATHCS

I
COOTHOULICHHE X<<1. ITosToMy pa3noXuM 3IEKTPUYECKUN MOTEHLIUAI

I'epua mo manomy nmapamerpy:
1°(7) = ) (7)+ (K (7) (K2 i () + .. (1)
Torma BOCIOJIB30BABIIKNCH YpaBHEHHEM MakCBe/Ula B MHTErPAIbHOM
¢dopme, Oynem umets [6]

I:Ifo)(r”)+(ik)ﬁfl)(F)+(ikz):'fz)(r)““---:i (i‘lJ[E(O)(F')““

a4t | g
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JlaHHOE PABEHCTBO OYJAET CIPABEIJIMBO, €CIIM IPUPABHATH MEXKIY CO-
0011 K0>(HUIHUEHTHI TIPH OTUHAKOBEIX crenensx (iK), uro maer:
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K o R TR
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OmnpenennM HyJIeBOE NMPHOIMKEHNUE, BOCIIONB30BABIIUCH PE3yNIbTaTa-

MHu padoThI [6]
\% \%

rac

104



E+7eg 28 2
%, 9% %
A= 2&  _et7gg _2e |
9, 9, 9% |
2 2 etTg
9%, 9% 9%,
p=2%1%0
27gg

B manHOM BBEIpa)kKeHHHM MHTETPA ONpEIessieT HhIOTOHOBCKUI MOTEH-
IIHAJT JJUTATICOM/IA [Tl BHEIIHUX TOueK [7]:

ar' ).
Jm—W(l’), (5)
Y,
) < X2 y2 z° ds
W(r)—nabcf 1 Z1s bles ZislRE’ (6)

rze t —HanboIbIINi KOPEeHb YpaBHEHHUS:
2 2 2
a“+t b+t c 4+t
I[JIH HpOI/I3BOJ'II>H01"O JJIMIcounga onpez[eneHI/Ie t CBsA3aHO C pemeHHeM
3a/1a4m 00 HcclleJoBaHNH (DYHKIIMHU TPEX MEPEMEHHBIX X, Y, Z Ha 9KCTPEMYM.
3Ha‘lI/ITeJ'II)H0 npome 9Ta 3aJa4a BBITJTIAOAUT B TOM cnyqae, Koraga paCCGI/I-
BaTesIeM sBISETCS 1map. JIeiCTBUTENBHO, B 3TOM ciydae (7) IpUHUMAET BULI;
¥ .\ y2 .\ 72 1=0 ®8)
RZ+t R*+t R?%+t
YuuteiBag, 4To X, Y, Z — KOOPJAUHATHI TOYEK, JIEKAIIUX HA MTOBEPXHO-
CTH IIIapa, U mepexois K cheprudaecKiuM KOOpIrHATAM:

X=RcospsinB; y=Rsin¢sinf; z=RcoD. 9)
[peobpazyem (9):

R=R+t. (10)
Otcrona cnenyer, uro t=0.
Takum 06pa3oM, 3HAYCHUE HBIOTOHOBCKOTO MOTeHImaa (6) s nrapa
OTIpeesIeTCsl BEIYUCICHHEM HHTErpaia;
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o 2 2 2 2 2 2 2
Y3, X+Yy +2° | ds _ 3l BRT-X"-y“ -2 |_
W(r)-nRj(l = JR(S)—T[R(Z - }_

2; (3R2 x2—y2 - 22), (11)

rae X, Y, Z — KOOpJAUHATBl TOYCK, B KOTOPBIX ONPEACIIACTCS NOTCHUHUAT IO

OTHOIICHUIO K LICHTPY IIapa.
C yuerom Beipaxkenuii (4) u (6) paccessHHbIC OIS B OIIKHEH 30HE, B

HYJIEBOM NPHONIKEHNH, OYIyT UMETh BHII:

E0)r)=0) 452 ( ] EOW(r): 12)

™A €0
HOF) = A0 vige G2 | £ —1 |0
(F) Qzral ey (F).
rae Pu é — mudhepeHImanbHbIe ONIePaTOpPhl, paBHBIC:
2 2 2
0”2 9 07
X oxoy 0x0z
2 2 2
oxoy ay? oyoz
2 2 2
o 97 0 e
0x0z dyoz 972
o -9 9
0z oy
S 0 (14)
= — 0 |
Q 0z ox
_9 9
ay ox

Tak kak P n Q neiicTByrouieil Ha KoopauHaTel Bektopa I, (12)

MOJKHO 3aITCcaTh B HECKOJIBKO MHOH (hopme:

02 20+ A (£ _)azome(r).
EV(r)=E m(go 1JPonN(r), (15)
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BoiBoa. Ilony4yeHsl ypaBHEHHs, KOTOpbIE IO3BOJISIOT OIMPEACITUTD
BHEITHHUE 110 OTHOIIIEHUIO K OMOOOBEKTY TOJIS B €T0 OJMKHEH 30HE.
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