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0KOHe<JHbie ycT{loiicTaa CMCTeM reaeparnm CMJihHoro (B;:; 60 Tn) MMrryJih· 

CHOrO Mal'HHTHOrO noJIH C l{nMTeJibHOCThlO MMnyJihCa nopJtp;Ka 10 +1000 MKC 

BbliiOJIHHIOTCH,KaK rrpaBHJIO,B BH,D;e MaCCHBHhlX T01lCTOCTemlhlX npOBO]J;HHKOB, 

o6ecne'll!BaroiUHX 3all;aHHbie napaMeT{lbi MarHHTHoro nomr a pa6o'!eM o6oeMe 

H aeo6XO.llHMy!O npo11HOCTh KOHCTpy KQHH, OO,D;Beprarow;eiicH B 3THX yCJIOBH

HX 3HR'IHTeJlbHbiM TepMH'IeCKHM H Mexa!lH'IecKMM Harpy3KaM. flpMMepoM 

TRKHX YCT{lOHCTB MoryT CJJY>IGITb pa3H006pa3Hhle OI{HOBHTKOBhle MRCCHB· 

Hbie Ka'fYlllKH /l, 
2/. K 3TOMy JKe KJiaccy HCTOtJHHKOB MarHHTHoro llOJIH OT

HOCHTCH KazyrnKa yCTaHOBKH CITQH /a/, BblllOJIHeHHa.H B BH,D;e IIJIOCKoro 

BHTKa cno>KHoro ce'leHHH (pMc.1) . 

M.cnOJib30Ba.HHe T01lCTOCTeHHhiX IIPOBO,IlHHKOB o6ycnaBJIHBaeT pe3KO He

O,llHOpOI{HOe no rny6HHe npOBOilHMKR pacnpell;eJieHMe TOKa, BCJiei{CTBMe no

aepXHOCTHoro 3$$eKTR. illMpOKO pacnpOCTpaHeHHOH MOI{eJlblO ll!lH 'IHCJieH· 

HOro aHa.Jlli3a MarHHTHOrO IIOIDI. Ta.KHX CHCTeM npH pe3KOM nosepXHOCTHQM 

3$$eKTe HBJllieTC>I MCnOJib30BaHMe npM61llill<~HH MlleaJibHOH npoBOII;MMOCTM. 

' . 
flpM 3TOM npHHHMaeTCH, 'ITO rny6HHa npOHHKHOBeHHH non>I B CTeHKY npoBOJ(· 

HHRa CTpeMHTCH K lfYJIIO, sec:& TOK COCpe,llOTOtleH B 6eCKOHeq}IO TOHKOM IIO

sepXHOCTHOM CJIOe H Ha nosepXHOCTH nposonHHKa OTJIHl.JHa OT HY1IR. TOJihKO 

KaCRTeJibHaH COCTRB.IDIIO~H HHilYKQIIIf, ,ll;z>I OTblCKaHHH pacnpe~~;eneHMH no

sepXHOCTHOH rutOTHOCTH TOK3. 1' COCTaBJI.ReTCH HHTerpanbHOe ypaBHeHHe, 

HanpMMep 

J M(s,s')i'(s')dr(s') ~ <l>(s), (1) 

r 

r~~;e JtllpO M ( s , s ') - K03$$MI1!IeHT 

B3aMMOHHJ(YKI1liH Mell<lly llBYMH npOH3· 

BOJibHblMH TOKOBblMH KOHTYpaMH, npo

XO~HMH no noBepXHOCTH npOBOI{HH· 

Ka, <!> ( s) - Bemr<mHa noToKa MarHHT

HoH HHAyiCI:{HH, cuenneHHoro c naHHbiM 

KoHTYPOM. BeJIHqHHa ·<1> ( s) onpe~~;e=

eTCH c noMOIIJ;b!Q nonomtHTenbHMX yc~ 

PHc.l. llpocpH;m. TOKOBecyUleH qacm K&TYUil(H 

MarHHTHoro UOJIH. ycraHOBKH CnOH. 
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JIOBHif, HanpHMep, ITO 38.naHHOMy rrOJIHOMy TOKy, rrpoTeKaiOII.J;eMy no rrpo

BO,D;HHKy' 
141

. no HRii.neHHOti llOBepXHOCTHOi1 ITJIOTHOCTH TOKa, HCITOJlb3Yf.l 

XOpOlliO H3BeCTHhie 4JopMyJihi, MO)KHO paCClJHTaTh llOJIH BHe llpOBO,!J;HHKa. 

Pe3yJibTaThl TaKara pactJeTa o6na,naroT Hea6xa,n;HMOt:f TOliHOCThlO B TeX CJiylla

f.IX, Kor.n;a rrpoH3BO.D;HTCH paclJeT MarHHTHoro rroiDI Ha pacCTomumx OT rrpo

BO.D;HHKa, MHOrO 60JibWHX rny6HHbl llpOHHKHaBeHHR ITOJlH B era CTeHKY. 

B rrpoTHBHOM cnyqae Tpe6yeTc.A: 3HaHHe HCTmm:oro pacnpeneneHHH nnoT

HOCTH TOKa llO TOJIUJ;HHe rrpOBO,ll;HHKa. Jil yme COBepllleHHO Heo6XO.D;HMO 

HMeTb TOtJHY!O HH4JopMaUHIO 0 pacrrpe,n;eneHHH rroneH: I! TOKOB B npaBO.D;HHKe, 
Kor.n;a rrpOH3BO,IlHTCH pacl!eThJ ,!J;)I(OyJieBhiX IIOTepb H 3JieKTpOMarHHTHhiX CIDI. 

ECTeCTBeHHhiM p8.3BHnfeM OIIHCaHHOrO MeTO,D;a B 3TOM CJiyqae HBJIHeTCH IIO

CTaHOBKR 3a,naqH B (JlopMe rrpOCTpa.HCTBeHHOrO HHTerp81IbHOro ypaBHeHH.a OT

HOCHTe.TibHO IIJIO'IHOCTH TOKa, HeKOTOphiM a6pa30M pacnpe,D;eneHHOrO ITO Celle
HH!O npOBO/IHHKa15• B/: 

.1.._ J M(s, s') j(s') dl:(s') + ep(s) j(s) = U(t), at l: 

r11e M - Ko3<I><I>HI1HeHT B3aHMOHH/IYKll"" Me"''IY IIBYMH npoH3BonhHbiMH 
TOKOBhiMH KaHTYPa.MH, rrpOXO.D;.fii.l.lHMH CKB03b CetJeHHe rrpOBO,lJ;HHKa, U -
HaripH)KeHHe HCTOliHHKa IIHTaHHR, IIQ,lJ;KJIIOtJeHHOrO K 3ruKHMaM llpOBO.D;HHKa, 

·p - y.n;eJibHOe COITpOTHBJieHHe, e - ,lJ;JIHHa TOKOBOrO KOHTypa. ,lLrtH tJHCJieH

HOra peweHHH rrocne.n;aero ypaaHeHHH celleHHe KaTyWKH pa36HBaeTCH Ha 3ne

MeHTbi H mnerp8JlbHoe ypasHeHae pe/IYI1"PYeTCH K cacreMe nHHeiiHhiX ypaB
HeHHM:. lfu:cina 3JieMeHTaB p8.36HeHIDI, O,!J;HaKO, He MO>KeT 6biTb OlleHb 6oJih

WHM, T .K. MaTpHI..T,a CHCTeMhl RBJIHeTCH llJlOTHO aanaJIHeHHaii. ll03TOMY rrpH 

6ommoM •mcne 3neMeHTOB pa36HeHHH (100 M 6onhme) HapHIIY c pe3KHM 
B03paCTa.HHeM BhlliHCJIHTeJibHbiX 3aTpaT rranyllaeMbie pelUeHHH CTaHOB.FITCH 

HeycTofAHBhiMH H MaryT B006I..Qe yTpRTHTb (JlH3HlleCKffi::i CMbiCJl. 

Bonee ::utJ<t>eKTHBHO .n;JIH paCtJ:eTa IIOJIH B KaTyWKe HCITaJib30BaHHe ypaB
HeHIDf B tJ:aCTHDIX rrpaH3BO,D;HhiX, ,I:VIH pellleHWI KOTapbiX HMelOTCH 6biCTpa

.n;etfCTBY!OIIUfe H ycTaiiliHB.hle BhiliHCJIHTeJihHhie a.rrropHTMhl. O;u;aaKo ,D;Jl.FI pe

llleHHH ypa.BHeHHft B tfaCTIIDIX IlpOH3BO,Il;HhiX Heo6XO,lJ;HMa 3a,IJ;aHHe rpaHHll· 

HhiX YCJIOBHtf, a 3TO HeB03MO'f<Ha C;D;eJiaTb 3apaaee ,D;3)Ke ,ll;JIH rrpaBO.D;HHKOB 

He ot~em CJIO)I(HOH 4JopMhi. CTpora rpa.HHtJHhle ycnaBHH 38.naiOTCH B 6ecKo

HetJ:Ho yp;aneHHhlX TOtJ:Kax. O.n;HaKa npH :3TaM ao3HHKaeT aeo6xa,IlHMocTL 

paClleTa IIOJIH He TaJibKO B rrpOBO.n;HHKe, HO H B HerlpoBa,IUIII.J;HX ofinacnrx, 
IlpOCTHpaiOI.l.UfXCH Ha B6CbMa 6aJibWHe paCCTaRHHH aT rrpOBO,!J;HHKOB, liTO 
BeCbMa o6peM6HHTeJILHO B 3a,natJax C OTKpDITOH: rpa.Hm:J;ei!, HaiipHMep, IIpH 

paCtJeTe rraJIH B ye.n;HHeHHbiX KaTfWKax • 

.[(nH paCtJeTa IIaJIOCKOnapaJIJieJibHOrO MarHHTHOra IIOJIR B MarHHTe yCTa

HOBKH CJIQH npe,nnaraeTCH KOM6HHHpOB8HHDfH MeTa,n;, HCIIaJib3YIOll.I;Hi1: ypa.B-
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HeHHe B liRCTHbiX npm·:l3BO,JlHhlX ,JlJUI OTblCKRHHH HMnynhCHOrO llOnH BHyTpH 

npOBO,l1,HHKa H HliTerpanbHOe ypaBHeHHe OTHOCHTeJlbHO HeKoTopoH HCKYCCT

aeHHOft noaepXHoCTHoH nnoTHOCTH TOKa, orrpenenRJOw;efi TaKoe none aae 

np0BO,l1,HH.KR, KOTOpoe 3KBH.BaJleHTH0 nonro, C03,Jl3B3eMoMy peaiibHbiMH TOK3.

MH, npoTeKaiOIUHMH CKB03b era CelleHHe. PeweHHR BHyTpeHHeH H BHeWHeH 

3a.D.aliH conpHraiOTCfl Ha rpaHHUe npOBO,l1,HHK3 no ycnoBHEO HenpepblBHOCTH 

MarHHTHOrO ITOTOKa H ero HOPMaJibHOH: npOH3BO,JlHOti, <PatcrHtleCKH Bblp3)K8.JO

II.teMy npmnuo~n aenpepbiBHOCTH mrnuH MaraHTHoH HH,JlYKUHH. B cpeJJ.HeM 

no nnmte celleHHI! KaTywKH ycra.HoBKH CITOH none Momao CtiHTRTb nnocKo

napMnenLHhiM, llOCKOnbKY nonepei.IHbie pa3Mepbl K3TYWKH npHMepHo B TpH 

pa3a MeHbWe npononbHhiX. BaonH a paccMoTpeaHe cl>YHKUHJO MarHHTHoro 

UOTOK3. 

H npHHHMaH BO BHHMRHHe, tiTO BeKTOp ITJIOTHOCTH TO:Ka HMeeT nHWb Q,JlHy 

KOMllOHeHT}' 

. 1 a a. as Y 
J ~-(-·---·-) 
z /J.o ay ax ' 

a<!l ~ ~ fEd!'+ U(t) 
at 
(rile U - HanpHlKeHHe HCTOqHHKa OHTaHHH KaTyWKH, E ~ pj, p - Yllenb

HOe conponmneHHe, ,.,. 0 
- MaraHTHa.R nocToRHHa.R) a npoaonameH cpe,lle 

MO)I(HO 33UHCRTb B BH)le 

(2) 

rile & ~ U/2L, · MOilHqmunpoBaHHaH <jlyHKnHH noToKa 'I' ~ <!J/2L , L - npo

JJ;onLHhlH pa.3Mep KRTYWKH. 

KoMnoaeHTbi HH,llSKUHH BbitiHCnHJOTCH KaK 

(3) 

a nTIOTHOCTb TO:Ka 

(4) 
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HHTerpanbHOe ypaBHeHHe OTHOCHTeJihHO HCKyCCTBeHHOi% rrosepXHOC'IHOi% 
IIJlOTHOCTH TOKa, pacnpe,neneHHOrO ITO IIOBepXHOCTH KaTyWKH H BHelilHero 
3Kpa.Ha, KOTOpbiH CliHTaeTC.fl Hl:J;eaJlhHO npOB0,11;Hll.I;HM, HMeeT BHJJ; 

t i ' ( s') M ( s , s') d 1 (s') = '1'
1 

( s) , 

~oL 
M(s,s')=--ln 

217 

R (x , y , x , , - y ,) R ( x , - y , x , , y , ) sss s sass 
R(x ,y ,x ,,y ,) R(x ,-y ,x ,,-y ,) sass s ss s 

(5) 

a 'l'r - ci>YHKWUI IIOTOK.a Ha rpaHHn;e npOBO)lHHKOB, paBHa.fl HYJIIO Ha rpa
HIUJ;e BHeWHero 3K.pa.Ha, He MMerow;ero HCTOliHHKa IIHTaHHH . 

.[lnfl COIIpfi:>KeHIDI peWeHHif BHyTpeaae}i H BHeUIHeti: 3a.D;all ITOMHMO 'l',f 
Heo6xo,rr;HMO onpe,ll~l:f.Th, KaCaTeJihHYIO KOMIIOHeHTY HHJJ;yKIJ;lUf Ha rpaHH:Qe 
npOBO/IHHKOB B r = a 'I' Ian • .[(JIH 3Toro CJie,!lyeT BBeCTH B pacCMOTpeHHe 
em;e O)lHO HHTerpanhHOe COOTHoWeHHe, CBfl3hiBaiDI..IJ;ee nosepXHOCTHyiO IIJIOT
HOCTb TOK:a C KaCaTeJibHOH KOMn0HeHTOft HH,ltyKn;HH Ha rpaHHIJ;e H HBJlfllOI..IJ;eeC.fl 
cne.ncTaHeM 3aKOHa Dna- Casapa 
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B, ( s) = ( i' ( s') K ( s , s') d 1( s ') , s , s' <;c ·f, (6) 

r11e 

' J.L 0 K(s,s)=-[ 
2"R 

x(s' ) - x ( s) cos (1( s) ~ x) + 
R 

y(s') -y(s) cos(f(s)~y)], 
R 

2 2 2 R =[y(s) -y(s')] +[ x(s') -x(s)] . 

CooTHoweHHe (6) l(aeT rpaHH'IHOe ycrrosHe /liTH ypaaseHHH (2), KOTopoe pe
waercn Ha nocne,rr;osaTeJibHOCTH maroa no speMeHH. TaKHM o6pa30M, ,TJ;JJJI 

' -pacqeTa Ha 0/IHOM speMeHHOM Ware MOlKHO onpel(eJIHTh CJIE\!IYIO!UHH HTepa-
QHOHHhlH npoijecC nepexol(a OT MOMeHTa speMeHH t n K MOMeJITY 10 + l . 

1. B&r6HpaeTcH saqarr&soe npH6rriDI<eHHe /liTH 'l'(n+l) , HanpHMep, no Bbi-
TeKa!Ol!leii "" (2) <PopMyrre: 1 

(n +1) (n) 
'l'r (s)='i' (s) +t.t.&(t ), 

1(k) n+l 

r11e k = 1 - HOMep HTepaQHH, t. t -war no speMeHH. 
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2. IIo B&IqHcneHHOMy 'i' (n + l)( s) nyTeM pemeHHfl HHTerpaJII>Horo 
[(k) . 

ypaBHeHHfl (5) HaxO):IHTCil j'(n+l) (S) • 

3. IIo llllii)J;eHHOMy pacnp~Aeneamo i 'k(n +1)( s) 

JIHeTCH pacnpe)J.eJieHHe KaCRTeJILHOi:f KOMIIOHeHTbi 

s ~ r. 

C llOMOIUbiO ( 6) BbNHC

HHI\YKUHH B (n +1) ( <' 
r(k) "' 1 ' 

4. lJHcneaao pemaeTcll ypasaeHHe (2) c rpaaHqa&IM ycnosHeM 

B,~~~ 1 )1r . B proynhTaTe 3Toro pemealifl aaxop;HTCil 3l!llqeHHil cPYHKUHH no

TOKa ,ll;JIR BCeX TOlleK Celi8HHH KaTylllKH (BKJllOllaR rpaHHtmbie) 1 3HalleHHFl '1.' 

B KOTOpbiX CTaHOBilTCil oqepe):IHblM npH6JIH>KeHHeM jiJIIl 'i'.{:-n+!) ( S) • lloc

Jie qero paCtieT B0306HOBJUleTCR C n.2. 1-iTepaUHH 3aKa.HliHBRIOTC.fl npH BhliiQJI~ 

H8HHH yCJIOBHH 

\! 'l'(n+l) _ '!' (n+ 1)\! .::; , , 
f(k+l) [(k) 

llpaKTHlleCKH npH IIpOBe.D;8HHH paClleTOB C HCIIOJih30BRHHeM pa3yMitO MaJibiX 

maroa no BpeMeHH •tlt lii-ICJIO 1-ITepauHi% He npeBOCXO.II;HT 3. lloCJie OKOHlla· 

HHH Inepan;HH aatiHHaeTcR pactJeT otiepenaoro mara no apeMeHH, HaliHHa.R 

c n.l. 
)lnH BhllJHC1IeHWI IIOJIH BHe rrpOBO,II;HHKOB 1 HanpHMep, B pa6olleM 06'beMe 

KaTYillKH, HCIIOJib3YlOTCR rpa.IUf.tffihi8 HHTerpaJibl OT noaepXHOCTHOti IIJIOTHO

CTH ToKa. HanpHMep, .n;JIH KoMnoHeHThi HH;D;yKUHH MamHTHoro nonH Bx 

HMeeM 

= _f.L_o r _; '_<·~._;,)...:.y...:.(s_'.:_) _d,_f.;..(s_'.;..) --'--

2,. 2 2 
T y(s')+(x(s')-x

0
) 

KpaTKO paCCMOTpHM BJiropHTMhl pell1eHIDI OT;!l;enbHhlX ypaBHeHHH, BXO

II;IliUife s o6myro cxeMY pacqem nn.l"" 4. ,[\Jill ~cneHHoro pemeHHil ypasae

Hiifl (2) npOBOII;IliUee ceqeaHe KaTYI1IKH (pHc.2) UOKpbiBaeTCil pacqeTHOH 

CeTKOH, rpaH~bie pe6pa KOTOpoli o6pa.3y!OT rpaH~Hble 3JieMeHTbl jiJIIl 

qHcneaaoro pemealifl ypaBHeHHil ( 5) " sa KOTopbiX Bbl'IHCJIIliOTCil KacaTem,

Hhle KoMnoaeHTbi seKTopa HHI\YKUHH B, 1 . B KaqeCTBe anropHTMa AJIIl 
r 

pemeHHil ypaBHeHHil (2) B jlaHHOH pa6oTe HCnOJib30BaHa a6COJIIOTHO YCTOH-

<IHBall HellBHall KOHeqao-pa.3HOCTH9.1l CXeMa. 

i1HTerpaJII>Hble coomomealifl ( 5) , ( 6) nyTeM 3aMeH&I HHTerpanoB cyMMa

MH npHBOp;llTCil K MaTpHqaQMy BRAY H ypaBHeHHe ( 5) ; TaKHM o6pa.30M, CBO

;u;HTCH K nxrneiffioif CHCTeMe OTHOCHTeJlbHO BeKTOpa 3Ha'lleHlfH llOBepXHOCT

HOi% MOTHOCTH TOKB. Ha rpaHHtiHhiX 3neMeHTax, KOTOpa.R. pemaeTCH MeTO}lOM 

HCKnlOlleHIDI raycca, 
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~r 
z- ·- .----:-. 

0 
q 

Pnc.2. CelleHHe KaT}'liiKH MarHHTHoro 

nona yCTBHOBKli CDQH: 1 - TOKOHecy

~e nomoca c pacqemoH CeTKOH, 2 -

pa6011HH 3830p, 3 - MCTaJlnH'IeCKJrii 

3Kp8H, 4- H3onatn~oHHhni npoMe:acy· 

TOK. 

Cne,n;yer oTMeTHTb, qTo oim

CaHHa.H MeTO,IJ;HKa pacqera rrpo

HHKHOBeHHR 3JieKTpOMafHHTHO

fO llOJIR B npOBO,ll;ffi:'IKH CJlO)I(HOft 

Q>opMhi rrerKo pearrH3yeTcll ny
TeM COOTBeTCTByrom;e:H: ,D;Opa6oT

KH y)l(e HMeiOUJ;HXCR nporpaMM 

pacqera MafHHTHOfO llOJUI H,IJ;ea.JlhHO rrpOBO,IJ;RlUHX Tell MeTO.D;OM rpaHHtiHbiX 

3JieMeHTOB. 

PaccMoTpHM npHMephi pacqeTOB. KaTylliKa ycTaHOBKH CJIOH qepe3 KOJI
neKTop rro,nKJIIOqeHa K KOH,neHCaTOpHOii 6aTapee. llpH 3TOM Ha 3IDKHMaX Ka-

'cy'lllKH C03,naeTCH HMnyJihC 3JieKTpHtleCKOfO HaiipJI)I(eHHfl BH,IJ;a 

-«I 
U(t) = U e cos,t. 

0 

Tipoqecc npOHHKHOBeHHil nOJIIl B CTeHey KaTylliKH npH pa3pll/le 6aTapeH KOH· 
;z::t;eHCaTopo:B MOaatO paCCMOTpeTh Ha pHc.3,r,ne llOCTpOeHhl pacrrpe,neJieHHRIDIOT

HOCTH TOKa no ceqeHmo CTaJihHOfl KaTyWKH B MOMeHT t = 80 MKC, nonyqeHHbie 

a pacqeTe nP"' U0= 0,5 KB, "' = 2,09 ·10 4 c-1 . PearrhHO a CHJihHbiX Mar-

Cu.rren:t.. I>en.ed:t:.y Su.r:t"a.ce ( MA/:a:r.~:-2 ) 

PHc.3. Pacnpe,D;MeHHe nnomoCTH TOKa no ce11eHHIO non10ca B mmeit:HoM 

pe:mHIVI"e. 
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C-u.:r:ren.t. Der.~.sit.y S'-1:r:fa.ce ( ~/m-2) 

PHc.4. Pacnpe,JJ;enE!HHe nnomocTH TOKa no ceqeHHIO nomoca c yqeToM 3a

BHCHMOCTH Y;D.eJibHOro COITpOTHB11eHlUl MaTepHana OT 06beMHOrO Tenno

CQAep)l(a!UIH. 

HHTHbiX nonax H3MeHmHe y.n;enbHoro corrpOTHBJieHHH npH aarpeae npoao.n

HHKa OK8.3hiBaeT CaMoe Cyi.IJ;eCTBeHHOe BnHHHHe <Ha npouecc AH<lJ:$y3HH HM

nyJlhCHOrO 3neKTpOManiHTHOro llOJl.fl B CTeHKy KaTyWKH. 3To HarJtR,!U:IO HJI

JllOCTpHpyeT pHC.4, r,ne llOCTpOeHbl pacnpe,neneHHH llJIOTHOCTH TOKa, nOJlyqeH

Hhle npH paClleTe ynOMRHYTOrO BhiWe pErnm.Ma C yqeTOM 3aBHCHMOCTH y,nenb

HOrO conpoTHBneHHH OT o6'beMHoro Tennoco.n;ep)[(8.HHH Q: 

r.ne {3 - TennoaoH Ko3£Pclm:I..J;HeHT yneJlhHoro conponmneHH~, 

PHc.5. li3MeHeHHe pacnpenenemm 

HH;r:J;YKJ.VoiB: B pafioqeM 3830pe 

BCJieACTBHe Hemmeit:HoH ;r:J;Hq,q,y-

3HH nOJUI (B2: 70 Tn) B KBTYWKy: 

l.t=40MKCj 2.t=80MKC, 

- 11 TII 
10 Jl 

11.11 

' ... 
0;\G 

0 
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BJIHHHHe ,IJ;H«jl4J,y3HH M3IlU:ITHOro ITOJIJI B CTeJUcy KaTyWKH Ha ero XapaK
TepHCTHKH B pa6o<<eM 061oeMe HmtiOCTpHpyiOT KpHBhie pacnpe)lenelillJI HH· 
llYKUHH 80 (0, X) Ha OCH CHMMeTpHH Y=0 (pHc.5), nocrpoeHHbie llJIH pa3· 
JIHt[HblX MOMeHTOB speMeHH. J.f3 KpHBbiX Ha pl:IC.5 BI1JUIO, liTO nepexo,n TOK3 
B npouecce llH¢>cpy3HH B rny6HHy npOBO!lHHKa npHBO)lHT K yMeHhUieHHIO 
CTeneHH OllHQPO!lHOCTH UOJIH B pa6oqeM o61oeMe. ll03TOMy Bhi60p KOH¢>Hry
paQHH KaTyWeK JVIH ITOJiylJeHHH CIUibHOro MarHHTHOrO ITOJIH C BbiCOKOft o.n
HOpO,lUIOCThiO CJie,u;yeT npOBO,IJ;HTb C yqeTOM HecTaiJ;HOHapHOrO npOI..leCca ,D;H4J-
4Jy3MM noJIR, npH KOTOpOM OTHOCHTeJI&Hhle TOKOpacnpe,neJieHH.R B H31JaJie 
1-1 B KOHile HMnyJI&Ca MOryT·3aMeTHO pa3JIHlJ3TbC.R. 
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