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A H H o T a ~ H H 

B pa6oTe paccMorpeH BapMaHT ~oKycnpoBKM 3apH~~HHHX 

qacTH!l, noJiyqaeMHX Ha cnHxponinrnorpoHe nadoparopn:0: .H,n;epHHX 

IIp06Jieu. ·cpoKycHpOBKa qacTH!l ocymecTBJIH8TCH MarHHTHb!M no

JieM, ccpop1.rnpoBaHHHM B 3a3ope 0TKJI0HHIOrqero aJieKTpm.rarHHTa, 

C TIOMOIItbIO J!t8Jl83HhlX 6pyCKOB .• IToKa3aHO, qro npH onpe,n;eJieHHOM 

COOTHOill8HHH pa3MepoB aTHX 6pycKOB ,n;ettCTBHe WOKYCHpyromero 

ycTpoiiCTBa aKBHBaJieHTHO )(8tlCTBHIO MarmITHOH :rrna,n;pynom,HO_M _ 

JIHH3bl. C TIOMOIItbIO TaKHX JIHH3 IIJIOTHOCTI, HHT8HCHBHOCTH nyq

Ka II0JUiplI30BaHHHX npoT0H0B C aHepr11et1 -- 600 MaB B Mecre 

pacrronoxeHHH per:0:cTp:0:py10merr arrrraparyphl 6una rronNmeHa B 

3 pa3a, a IIJIOTHOCT:T:, HHT8HCHBHOCTH nyqKa U830HOB C anep

r11en --- 300 MaB-B 2, 7- pasa. 
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3apn:m:eHHhie qacnU.'(bl ' BblBe,n;eHHiiie M3 Kauepbl YCKOpHTeJIR' oduquo 

npOXO)tRT don1>morr nyTl> ;n;o perMCTPHPYIDnteii annapaTypbl, tITO np1rno.n;HT 

K 3HatIHTeJil>HOMY yMeH1>I11eHMIO HCIIOJI1'3yeuon HHTeHCMBHOCTH. B PSI.rte 

'3KCnepMMeHTOB )tJISI OTKJIOHeHHSI nyqKa MJIM Bbl,IteJieHHSI ·noTOKa BTOPHtIHbIX 

ttaCTHq onpe;n;eJieHHOf:i ~rneprirn npMMeHSIIDT :rneKTPOMarHHTlil • IIpe,ItCTaBJISI8T 

npaKTHtI8CKHti HHTepec MCilOJI1>3OBaTl> none B 3a3ope 3JI8KTPOMarHHTa 

He TOJil>KO ,ItJISI OTKJIOHeHHSI ttaCTHll, HO O)tHOBpeMeHHO )tJISI HX ~OKYCH

pOBKH. 3TO MOJB:HO ocynteCTBHTl> nyTeM q>OpMHpOBaHMR MarHHTHOro IlOJifl 

Ha nyTH sapnxeHHbIX ttaCTMn, rro;n;o6Horo IlOJIIO MarHHTHO~ KBa;n;pynOJil>HOti 

JIHH3bl. EcJIH B 3a3ope 3JI8KTPOMarHMTa rIOMeCTHTl> qieppo1ra.rm1:THOe Teno, 

y KOToporo pa3uep no HanpaBJieHHIO.rtOJIR 6on1>me xorn dbl o.n;Horo nonepett

Horo pa3uepa, TO B nonax Q 9000 3pcTe.n; pacc1mrp1rnaem:i1i1 o6paaen 

HaMarHHtIHBaeTCJI noqTH ,n;o HaChtlltelrnSI • 

B 3TOM cnyttae qieppouarmunoe .TeJio MOJiCHO pacc1mTp1rnaT1> KaK 

paBHOMepHO HaMarm:rqeHHOe H aHaJIHTMqecKH ~CCtIHTaTb COCTaBJIRJOIItHe 

noJISI OT paccMaTpMBaeMoro o 6pa3nax). ]JIH npSIMoyrom,Horo 6pycKa 

BbICOT'Ot:i 2h- ' m:0:p1rnon 2 a M ,Itmrnoil e COCTaBJISIIOIItHS MarHI-!THOro 

IIOJISI He. PI Hy B CMCTeue KOOp;n;1rnaT, IIOKa3aHHOt:i Ha pMC .I, 

HMeIOT BH,D; (I)• 

x) none B 3a3ope 3JieKTpoMarHHTa npe.ztnonaraercn paBHOMepHbIM. 
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x l - a z.ct _a~.--:-;:==c====:====:===:;. - a:z:c . • ~ 
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(1.4-0.) ·cx-e) t (~-a) x 
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1 

- a't.c.tq 4. · -1-a "t.ct'J-..u.a..--:===== 
. (4-0.} (x-e) (l/-a.r X j 

0 (1.1- h) ✓ cx-el'+(~-a)z..+(Z+h)z; (l-t-h)~xz.+(ta)l-+(l+l,,Z, (I) 

H . _ n l[x+~X~-t-(~+al'-t-(1.+h)t]-[(x-eJ:t'~(x~e}l-+<:,-a.Jl+(l.+h)t] 
11 (x,d,7=)--M WJ 
4 [ (x-e)+ ✓cx-e )Z,+(~-ra.)i,+(r. + h >2,J-[ x +~xz.+(d-a.jl-+(l + h > z.,] 

[ex..; e) +~(x-e )i:..+ (~+a. )l-+cz- h )zJ [ x + ✓x~+(~-o.)L+ (1. - h) Z,] } 

[ x + ~ x z-+ ( d + o. >L + ( z. -h ) z. J . [ ( x - e ) + ~ c x - e ) z. + ( ~ - a.> z. + c l - h ) z-J 

(2) 

r.n;e M = 2I000+500 - -
4fi 

3pcTe,n; - BenHqHHa HaMarHHqeHHOCTH ,n;nH 6onb-

IllHHCTBa q>eppoMarm!THhIX }.IB.Tep11aJI0B • 

06naCTb MarHHTHOro llORH, ICOTopyro 6y,n;eu paccMaTpHBaTb 

B .n;am,HenmeM, orpaHHtJHM CJie.n;yroJ.qHMH YCJIOBHHMH (pHC .2): 
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IlpH BHdope reoMeTpHH q>eppoMarHHTHbIX dpycKOB_ H pacqeTe 

MarHHTHoro rIOJIR Heodxo,n;m . .fO YtJJITirnaTb BJIHRHI10 ITOJIIOCHhlX HaKOH0lJHI1KOB 

Ha nepepacnpe,n;eJieHHe MarHHTHoro ItOJIR OT HaCiiIII(8HHhIX dpyCICOB. YtJeT 

BJIHRHHSI IlOJIIOCHiiIX HaKOH0tIHHKOB MOJ!CHO IJpl1dJIVIX0HHO rrpOI13B0CTH nyTeM 

30pKaJibHOro orpaxeHHR dpyCKOB xeJie3a OTHOCHT0JlbHO IlJIOCKOM ITOBepx

HOCTH ITOJIIOCOB MarHHTa (p11c .2). 

CHCTeMa 38pKaJibHO OTOdpaxeHHHX dpyCKOB ,n;JISI CJiyttaR IlJIOCKOH 

rpaHH~IiI paccqnTaHa Ha OCHOBe M0TO,n;a H306paxeHHM, pa3BHTOro ,D;JlR 

TOKOB c2) .- B 3TOM CJiyqae ,II,JISI HaMarHH'l!8HHOCTH 36pKaJibHO OTOdpaxeHHHX · 

dpycKOB MOXHO HaTIHCaTb, lJTO 

. (,-,..-t)k 
Morp = M· Fi J . (5) 

r,rr,e Morp - HaMarHH'l!8HHOCTb 30pKaJiblIO OTOdpaxeHHI,IX dpycKOB, 

M - HaMarHH'l!8HHOCTb dpycKOB B 3a3ope 3Jl0KTpOMarHHTa, 

p- - uarmnHaSI npom1:~ae11ocr1, cpe,rr,u, 

I< -:- HOMep OTpa:m:emrn. 

B COOTHomeHHH (5) npe,n;noJiaraeTCSI ' tJTO_ t-'- = con st BO BC8M 

-TIOJiynpocTpaHCTBe _H He 3aBHCHT OT HH,D;YK~HH • .I!JISI q>eppoMarHRTHllX 

T8JI 3TO ycJIOBHe B006Il(e He BHTIOJIHSI8TCSI, o,n;HaKO 11erKO BH,1!;8Tb, lJTO 

MoTp nepecraeT 3aBHC8Tb OT MarHHTHon npoHln~aeMOCTH cpe,rr,IiI npH 

,II,OCTaTOlJHO 60JibmHx 3HaqeHHRX noc11e,n;Hen. EcJIH orpaHHtIHTbCSI o6JiaCTbIO. 

.. 
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HH,ItyKit:HJt, .npH KOTOpiitx f-A- > IO, TO MO:llCHO npn6muteHHO CQHTan,, 

tJTO .sepKaJU,HO OT06paJKemrne 6pyc1m liMeJOT O,ItHY H TY Jite .BeJIRQJ,rny 

_HaMarHHQ8HHOCTH, T • e • 

MoTp-::::::. M 

TaKoe npH6JIHX8HHe BilOJIHe )tOilYCTHMO, TaK KaK BKJia,It B BeJIHQRHY 

(6) 

H pacnpe,IteJieHRe COCTaBJIRIDntHX_MarHHTHOro IlOJIR OT OTpaxeHHfi OTHO~ 

CHTeJibHO HeBeJIHK H COCTaBJIReT H860Jibmyro ,It06aBKY K IlOJIID OCHOB~IitX 

6pycKOB. Mmimo IlOKa3aTb, QTO OTKJIOHeHHe, HCilhITaHHOe 3apm1teHHOM 

qacTHneH B none 6pyc:rca KOH8tJHOM ,ItJIHHH t , pa;BHO OTKJIOHeHHIO 

Ha .1tmme £ B none 6pyc:rca 6ecKoHetmon AJIHHhl c TeMH xe nonepett-. 

HblMH pa3MepaMH. TaK, )tJIR C>pyc:rca KOH8QHOfit )tJIHHhl e , . l3bICOThI 2 h 

H mHpHHbl 2 a m1e10T MeCTO CJie,ItyIOntHe COOTHOmemrn: 

00 

J H ~ c x, ~, -z.) d x = Ho~ < ~, c. > . e 
-oo 

00 

J H1.(x 1 ~, 1.)~x = Ho1. (~, 1.J• e 
-oo 

(7) 

(8) 

r.1te H~ ( x,~, 1. ) H 1-11. (x,~, 'l.) onpe,IJ;eJIHIOTCR H3 (I) 11! (2), a 

Ho~ ( ~ 
1 

1. ) H Hot. ( ~ 
1 
~ ) COCTaBJIHDntHe HailpH:llt8HHOCTl-l: IlOJiett OT 

6ecK0HettHo-,1tJIHHHoro 6pycKa c reM xe nonepettHliIM cettemrnM 2 h x 2 a • 

TaKa.R 3aMeHa 03Hat1aer, QTO ,It8fitCTBH8 MarHHTHoro IlOJISI C KpaeB~ 

cna,ItaIOntHMH yt1aCTK8Jffl MOXHO 3aM8HRTb TaKRM xe )t8HCTBlleM O,ItHOPO.It-

Horo TIOJIR, B8JIHQHHa KOTOporo onpe,1tenneTCR )tJISI 6pycKa 6eCKOHetJHon 

,ItmtHJI..·TipH 3TOM IlOJie HMeeT pe3KR8 reouerpHtJ8CKHe rpaHHqH H cocpe-

.zt0ToqeH0 B odJiaCTR ,ItJIHHOll e • 



- 7 -\ . 

C IlOJJOII{I,10 COOTHOruemdi (7) R (8) pacqeT Heoc5xo.n;HMhtX rpa.n:HeH-

TOB IlOJISI ,I(JISI q>OKYCHpOBKH qacTHI..{ lfOJ!CHO ;,I(eJiaTI> ·.;D;JISI . 6ecICOHetrn·o-,n;JIHHH1IX: 

dpyc~OBx). ,TaK )l;JISI H1. H H~- .COCTaBJISIJO~X MarHHTH;ro noJI~ C yqeTOM 

sepKaJII,HOro OTpaJB:~mrn, MOitHO IIOJIYtJHTI, _B c:ncreue. KOOp,D;HHar), _ IIOKa3aHHOil 

Ha PHC .2, B nJIOCKOCTH X = 0 

(9) 

. (IO) 

r.zte e ~ 4a. ( I + .9:...) an = o, 1, 2. .•• 
h h > 

Pa3Jiarasr Blilpalltemrn (9) H (IO) B ·pH.n:IiI H CYMMHpysr K03cpq>lU.'(H8HTiil 

nepe.n: O)tlrnaKOBiilMH- creneHSIMH d H 'Z. . '' IlOJIYtIHM, tITO ' ' " 

x) Ilpli 3TOM npeHec5peraercsr KPHBH3HOif rpa.eKTOPHH · sapsr:ateHHHX:. 
qacrm~ B ?CHOBH~M noJie MarHHTa. . 
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H (4-.6):=.8MejJ.['(--1 ).n . (~n +i) J~ 
l o, h ~ mi,·(mn+ eJ 

. · ' 3 . . . . . . . . . . . . ·. . .·. . . · _L! [ (-i )n (zn+1>[<¼-'"mn)(3m~+ Jmne+ ez)-3.m~Y- ;,. ·). 
3h3 · · - · · · 3( 0)3 - · · · · -t · · n . . . . mn mn + . . .. 

c·rr) 

H (I0)=-8Me/.1.[[.(-1)n (2,n+1) ]-. 
~ 1 h n · mn(l'Yln+0) .. 

- . ,- ' 

.;... 1 3 [[. (- 1 ),"' (2n ~1_)[(4- tnn )(3m~ + 3m'n e + e~)-·3 m~]]. · .. ·.} 
3h3 n · . m~(mn+e)3, . ·]+ · 

. . (I2) 

r'Ae mn= (2 n · + · I )2 + I, a n = 0,I,2 ••• 

OrteHKH rt0Kas1:ma10T, tJTO K03cpcp:tm;HeHT rt~M TpeTI,en cTenenn ~ H_ 

"l. cocTaBJIReT. Menee I% OT KOSqJq>H~t1eHTa rtpH JI1meilIIoi1 tJJieH~. 
' 

_TaKHM o6pa30M, B Q(>JiaCTH, onpe'AeJieHHOH ycJIOBlUIM (4), MarHI1T-

HOe ItOJie . HMeeT npaKTHtJeCICM ItOCTORHHI:Jf1 · rpa~l1:SHT, B_em1tJtrna, KOTOporo 

MOXeT c5b1Tl:, pacCtJMTaHa H3 BUpaxeHHR: 

[ 
n (2n+1)] 

cJH_1 = c!H~ = 8~e L (-1) mn(mn+e) (I3) ·a az n .. ~ .. 

IIpH 'lHCJieHHbIX pacqeTax 'AOCTaTO'lHO BbitJHCJIHT1,: nepBbie .tJeTbipe '. .. 

tJJieHa 3Toro pH~a, HC>o BKJia~ OT rrocne~yromnx tJJieHoB·MaJI ·11 HM .. 

MOXHO ·Itp_~H~c5peq~-- · Ms aHaJIH3a q>OpMyJILt (I3)- cne~yeT, tJTO Bhlc5paHHaR 

reOMc rp1,rn ItpSIMOyrOJII,HhlX c5pyCKOB ~eiicTByeT KaK MarHHTHaR KBa'APY-
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rtom,Hai! mrn3a c arrepTypoi1 2, h · , cpoKycttpyIOIItaII 3apII:iB:8HHble qacnnv.i1 

B o.n;Ho.tt IIJIOCICOCTH 11 ~eq>oKycnpyDII{a.fI HX B .n;pyron, rre prre~.~HKY-

JI.fIPHOH, ITJIOCKOCTH • )IJI.fI _ IIOJiyqemrn q>OKyc:npy10mero :.n;e HCTBJ1JI B · ,n;Byx B3am.mo

nepneH.n;l1KYJIIIpHbIX IIJIOCKOCT.fIX Heodxo,n;HMO ITOCJie.n;oaaTeJI:bHO pacnOJIO:EMTb 
.. . ' .. 

Ha nyTH rryq~a .n;Be HJIH H0CKOJII,IW KBa.n;pyrroJibHh!X _JIHH3. C. rpa.n;irnnTm,m, 

qepe.r.tYJOl!tMMl1C.fI rro 3HaKy. B paccMaTpirnaeMOM CJiyqae H3M8H8HH8 3HfiKa 

--~ --r-pa,znieuxa~ - HartpmiteHHOCTH Ma_rH11THOro rt OJI.fl ,Il;OCTHraeTC.fI Cl1'.MM8Tp11qnon 

rrepecTaHOBKOrt 6pyc~OB JiteJie3a OTHO~l1T8JLbHO ITJIOCKOCTlf . ""l. X (puc .2).' 

PactieT q>OKyc11py10mero ;n;ei1CTBlrn JIHH31I MO:iB:HO C,IteJiaTI, no CJie.n;yIOil{RM 

cpopuyJiaM ( 3). ){JI.fl tiaCTHlh .n;BvrraIOII{MXC.fI B ITJIOCKOCTH 1.. x orrruqe-

CKa.fI CHJia .ItBYXCeKnHQHHOn JIMH3hl. JEBHa: 

. cJH~ / -2 . pc . 
r.n;e k' = _c>l.; HR cm. . . HR== 300 

3pcTe,1t/cu, 

p C _; HMTIYJII>C. sapmiceHHOll _qacTJ1T(1I B. eV , 

~~V - rp~.zt11eHr· rroJIR, Bhipa~eHHHti. B 3p~TeA/cu, 
.!. ,·· . . •· . ·, -· . 

ck= I<.? e 
I 

f _;_. ,IJ;JIRHa ceKnim JIIIH3hl B CM, 

' . 
I.\'°" ! .J 

C - pacCTOSIHHe }.mJ!C,ItY C8K:qum.m JIHH31I. 

ITp}I 3TOM r JiaBHaSI . rtJIOCKOCTI, JIHH31r' Haxo.n;HTCH Ha paccT6.fIHHH .• 

(IS) 

· OT sa.n;Hero KpaH JIHH3hl. Pa3JiaraH B pH.n; (I4)·n (IS) H orpaHHtJHBaHCb 

CY1Jt8CTB8HHblMH qJieHaim ,. rtOJiyqirn, tJTO 



-- IO 

1 

Fx1.· 
_k~e~[ ~ e +cJ 

1 . 
.X,q_ - -: z 1<£ 

. 3 . 

(I6) 

(I7) 

AHaJIOrHtIHbie Bhlpaxemur ):tJIH qac:,rMn, CqJOKYCHpOBB.HHbIX B ITJIOCKOCTH ·~x, 

MOXH_o noJtytIHTb, ecJIH B Bb!paJKeHHSIX (I4) H (IS) saMem-1T1., ·R Ha - it. Tor,ita 

onTMt1ecKaSI CMJia H noJioxemrn · r naBHoi1 ·nnocKocTH npH 3aMeHe KI/2: Ha 

L ·Kr12 M cf. Ha· L °' ·3ami:myTCH B ·BI-t,Ite: 

f I . · 

- 1-·== I< a [ SinoC ch°' - c.o1°' she,( + ck' "l S ho< Sino()~ 
~~ . . . . (I8) 

:::: k'fZ(ff+c) 

• . . . • . . . . f ; . . . f· 

Xx~ =.-Fx~[1- c.h« C0jo(- shoe Sino{ - ckl5he4 co_sol]- f 1<e (I9) 

PaCCTO.fIHHSI ~i. OT_ rrepe,ItHero KpaSI JIHH3hl .no HCTOtIHHKa . sap~JKemmx_ 
. . 

qacxm::t (pirn.3) H L2, - OT sa,1:tHero KpaSI.JIHH3hl ,no TOtIKH, B KOTopott · 

qacTm:tlil ,1:tOJIXHlil d11r1, ccpoKycHpo:rial-iu, CBSI3aH~ · c. rrapaMeTpaM11 MarHHTHoit 

JIMH3lil CJie,Ityio~MMH BliipaxeHHSIMH: 

. [ .i -1 . . 1. . - ..!. -i ~ L · :. (~~ cl. c.h {3- Sino( s hp)+ (L, I<") ( 5ino{chfi + co~ o( shp)-cl< t-chp(Sincl,-(L,k t-) '°~"z · 
z.x e. J.: [(· . h . h J..)-' . .!. .i -1 l 

f< ii 51n<1.c. r-C£1jd5 f)·(L,k t.- Xs;n~5hp~ CO Sol chf )-t- cl< t5hf (~i~ol.-(L,l<z,) c.05d.)J 

·(20) 
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L 
_ [(c.h°"c.0-sp+shci sinp)+(L,kff}5hdcosp+c.h"' Sinp )+cl-< ·tun_p(shc1.+(L,k f )-~h"' )] 

Z,X4 - f [ ( I )-1/ · h ) 1 

J. • .!- ·1 e \<i: (ch°'sinp-sh~co,f)- L,1-0: \Chc(.c.Ojf-S o<.5in! 1-ckt5;nf(sh"'..-(L/<t.)c.hci 

r,n;e 

e1 - ,n;JIHHa nepBpti C0Kltllll JIMH3hI, 

ez. - ,n;mrna BTOpOtl C8KI.tllH JU1:H3hl (puc.3). 

TaKaSI JIMH3a odna,n;aeT CMJII>HhIM aCTHrMaTH3MOM ,n;JISI qacTHI.t, !pOKYCR

PYIOIJlHXCSI BO B3aHMHo-neprreH,n;HKYJISipHhIX TIJIOCKOCTSIX. 3TO CBH3aHO c TeM, 

qTo rJiaBHhle TIJIOCKOCTH TaKO!it nRH3bI JI0}!6.T-Il0 pa3Hhie CTOpOHhl OT 

sa,n;uero Kpasr mrnshl, a !pOKYCHhie paccTOSIHHSI ,n;JIJI ·nJIOCKO CTen X 1. 

H x~ o,n;:trnaKOBhl. )lJISI ycTpanemrn aCTHrMaTU3Ma B ,n;ByxceKr.tHOHHOti 

MarHllTHOf:t JIRH3e MOJltHO HeCKOJil>KO H3M0HHTI> ,n;mrny o,n;Hon ceKl\HH JIRH3bl 

.TaK, qToc5hI Lix~ H Lin. , 011pe,n;eJISieM11e BhipaxemteM C2o), coBnan:0:. 

llirn:m, KOTOpasr oc5na,n;aeT MeHI>IIIUM acTHrMaTJi13MOM, IlOKa3aHa Ha puc .4. 

OrrTuqecKaSI CJi!Jia TaKOH JIHH3hl ,n;JISI qacTHI.t, !pOKYCHpynmuxcSI B TIJIOCKOC

Tli! x~ , onpe,n;eJISI8TCSI BhlpaXeHHeM: 

j__ = k Vz-1 Sin 2o(. ch Ze! - &h ~o( + Cf< 1/t( Sin Z°' sh 2c:{ - 2. s i~~o{ ch Z.li) -. 
Fx~ _ , _ · 

(2I) 

- c.z.1-< s;nZ-oC sh 2-<X}) 

a paCCTORHHe rJiaBHon nnocKOCTH_OT sa,n;Hero KpaH nRH3hl paBHO 

Xx~== - Fx~ { 1- CO:H',cich Z,o( - Ck YZ,( cu., Z,c;{ sh Z,d - Sin i~ ch te<)+ 

+ c. ii-< Sin 2,d sh id. J (22) 

r.ne o( = k' 11
Z, e • 
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PasJiaraH B PSJ:,11; (2I) H (22) H orpaHHBaSICb rrepBbIW1 tIJieHaMH, 

m.meM 

_t __ '= 2,kz.,e~[i.. e + c} 
F-"i . 3 

X =-(t·e+c) x';f . 

nJIH tiaCTHU, qJOKyCHpyrontHXCSI B IIJIOCKOCTH ~X. 

(23) 

(24) 

, B_blpaKe HHSI )];JIH 

1 
F 

H X~x noJiyqaJOTCSI saMeHOll K Ha -R (2I), (22), (23) H 
ix . 

(24). TaK KaK B. BlilpaxeHHe (23) K BXO,n;HT KBa,n;paTHqno, a IIOJIOXeHHe 

rJiaBHOtt IIJIOCKOCTH BOOdnte He. 3aBHCHT OT It, TO B nepBOM npMC5JIHJlt8llHH 

TaitaH qJOKYCHPYJOntaJI CHCTeMa He OC>Jia,ItaeT aCTHrMaTH3MOM. rJiaBHaJI 

IIJIOCKOCTb JIHH3bl Ha~o,n;HTQJI TOqHo nocepe,n;IHI_e H B pactieTax q)OKycuoro 

pacCTO.fIHHSI L H L H3MepSieTCSI OT cepe,n;HHbl JIMH3bl ,n;o HCTOqHHKa 
1 Z, . 

sapSI~eHHbIX qacTHU H TOqKH HX q)OKYCHPOBKH. CJie,n;yeT OTMeTHTb, qTO 

TpexceKI(HOHHaH JI:trnsa rrp:11 Tex xe sHatiemrnx oCSmen ,n;JIHHbI H rpa.IJ;I-teHTa 

IIPJISI HMeeT rrpHMepHO B)];BOe MeH:&myio OIITHtI8CKYIO CHJIY IIO cpaBH8HHIO C 

.IJ;BYXC8KU:v!OHHOit JIHH30H, 

Ha OCHOBe rronytieHHbIX ~OPMYJI C>bIJIH paCCtIHTaHbI 2 BapHaHTa 

~oKycnpyromnx JIHH3. Hx rrapaueTpbI H. Ha3HatieHHe rrpHBe.IJ;eHbl B cJie,n;yro

me ti TaCSinrn;e: 
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1:·1.3HaT.JeH. BM,lJ; 
0.cM hcM L1.u- Lz_..,LL, 1-( C,M -Z, F..u- e1c.M el,_CM .Cc.M llHH3hl JIMH3hI · 

POKYCMp. 2-x ·ceK 
2,56.ro-4 no JI.a:p1rn. ~OH. I,5 3,25 4,2 5,7 2,5 45 44 6 

rrpoTOHOB 
E=600M:3B 

<POKym:tp. 3-x 
7,I6.ro-4 ~-t-.;.M830H • C8K~. I,5 J,25 2,.'.3 5,4 I,6 _I7 '.34 IO 

E-300J.i3B 

Odrq:tdl BH)J; 0,lJ;HOfi ceKu;mr JIHH3bI M306paxeH Ha pnc .5. BhI6paHHaSI 

KOHCTPYKD;HH JIHH3 II03BOJIHeT JierKO H 6hlCTpo ycTaHaBJIHBaTb HX B sasope 

3JI0KTpOMarHHTa·. KperrJiemrn B sasope :rneKTpoMarHHTa OCYIIt8CTBJI.HJIOCb 

sa CT.JeT rrpHXHMa 0,lJ;HOrO J:13 KOHD;OB xeJI83HhIX dpycKOB, HMeromnx He6oJibmott 

JIIOq>T no BepTHKa.Jrn, K riomocaM -sJieKTpmmrHnTa. EpycKaM JIWJiesa duJia 

rrpn,D;aHa KPHBH3Ha, paBHaH KPHBH3He TpaeKTOplrn ,ll;BM11r8HHH qacTm.t, a 

rrepe,JJ;HHH M 3a,ll;HHH rpaHH JIMH3hI 6bIJIH c,n;eJiaHhl rreprreH,D;MKYJIRpHhlMH HartpaB

Jienmo IIY4Ka. 0T.rt8JibHhI8 ceICa;Hli JIMH3hI db!JIH yICperrJieHhI Ha narrpaBJISIIOlJlHX 

rtOJI03bHX, T.JTO Il03BOJIMJIO B HBKOTOphlX rrpe,n;eJiaX M8HRTb OITTMT.JSCKYIO CHJIY 

JIMH~ M rrpOH3B0,1J;MTb OKOH4aTeJibHYIO HacTponKy Been CMCTBMhI Ha MaICCMMYM 

yBeJinqeHHSI HHTSHCHBHOCTH. 

,n;m ITOJISipM30BaHHOro IIyT.JICa rrpOTOHOB C 3Heprne« --- 600 M:3B HHTSH

CHBHOCTb· dHJia yBeJIHT.JeHa B 3 pa3a B MSCTe pacrroJIOXSHHSI arrrrapa.Typhl, a ,ll;llSI 

M830HOB c sneprnett ,_, Joo·MsB - B 2,7 pa3a. 

ABTOpbl BI:lpaJKa.IOT dJiaro.ztapHOCTb E.C.HeraHOBY 3a ITOMO[qb B M3rOTOB-
... ( ..,. 

JI8IIMM H ncmuamm _JIHH3 H A.A.KpOIIMHY 3a PH.ll: IIOJI83HbIX COB8TOB. 
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