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B mrneiiHOM KonneKTllBHOM ycKopnTene llOHbl 38XBSTblBSIOTCSI ll yaepi1<ll

BBIOTCSI noTeHunanhHOii . SIMOA aneKTpOHHoro -KOnbua, l(OTOpoe YCKOpS!eTCSI 

BH8WHllMll nonHMll/ 11• OTCIOll8 SICHO, HSCKOnbKO BaJKHO coxpaHllTb nnOTHOCTb 

aneKTpOHOB B KOnbUe llOCTSTO'IHO Bb!COKOA ' 'IT06bi o6ecnetJHTb HYlKHYIO rny-

6nny noTeHunanbHOJt S!Mhl. Lim, KOnbua _ToponaanbHOA q>opMbl Tpe6oBaHllSI .co

xpaHeHllll nnoTl!OCTll aaeKBaTHbl Heo6XOllllMOCTH noaaeplKllBSTb Manh!Mll paaMe

Pbl nonepe'!Horo ce'leHllll. 

EonbWOA paanyc KOnbua ll paananbHhlA paaMep C8'18HHSI M0JKH0 ll0CTa· -· 

T0'IH0 aq>q>eKTllBHO noaaeplKHBSTb IT0CT0SIHHhlM MarHHTHblM. noneM.- IToaTOMy 

0CH0BHoe BHllMSHll8 6yaeT yaenS!TbCSI z -paaMepy. (KonbUO ll3 penS!TllBllCTCKll 

BpawaJOIUllXCSI _aneKTP0H0B neTnT Baonb OCH z TaK1 qTo ero ueHTp see ape-

MR HaX0llllTCSI Ha 8T0Jt ocn. ITocneaHHSI nepneHllllKynllpHa nnoCK0CTll BpaweHnH). 

ITpo6neMy · q>oKycnpoBKll M0lKH0 _paaaennTb Ha ase 'lacTn: caMoq>oKycn

poBKa ll q>oKycnpoBKa BHeWHllMll nonHMn.-noa CaMoq>oKyCHPOBKOJt IT0HllM88TCSI 

MeXaHll3M EeHHeTa-EyaKepa, cyTb K0Toporo CB0llllTCSI K _T0MY, 'ITO npn onpe

aeneHHblX C00TH0WeHllSIX MeJKay 'lllCnaMll 'ISCTllU 0llH0ro ll apyroro 3HSKa 

'ISCTllUbl 0llH0ro copTa yaepJKllBS!?TCSI npn yCKOpeHnll B noTeHunanbH0ii S!Me 

apyroro. OaHaKo 8T0T cnolKHblH II npllHUHITllanbHblii. Bonpoc B aaHH0ii pa6oTe 

He paccMaTpHBaeTCSI, IT0CK0nbKy. OH S!BnS!eTCSI npeaMeT0M 0TaenbH0ro HCCneao

BaHllll. 

3aecb Mb! 0CTSl{0BllMCSI Ha_ cnoco6ax q>oKycnpoBKll 3apS!lK8HHblX 'laCTllU 

BHeWHllMH_ nonl!Mn. ITepsoe, '!To npnxoanT B ronosy - ncnonb30BaTb alj>q>eKT 
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aBTo4JaallpOBKll HS 6erymeli BonHe. OnHaKO B HS~l!X - ycnoBllllX STOT cnoco6 

oKaaancll M'anoa4>4>eKTllBHbIM, TSK KSK OH Tpe6yeT ·11cnonb30B8Hllll MOlllHblX 

reHepaTopoB, coanaHllll 

HeHl!ll CK0p0CTll BOnHbl 

CllCTeMbl 3S¥enneHllll, a TSKlKe ll3Me-

B npouecce ycKopeHllll, KpoMe Toro, 

TaK KaK rpa1111eHTbl 4>0Kyc11py10mero nonll B co6CTBeHHOli CHCTeMe KOOPllH-

. - 2 2 -½ 
HSTy6bIB8!0T KSK •l/yz2 , rne Yz .(1-vz/c l I TO npll aMIInHTY/le 

4>0Kyc11py10mero nonll E 
0

a 100 KBlcM H ,\ ~ 10 CM 4>0Kyc11poaKa B03MOlKHa 

. TOnbKO /10 Y z ,_ 4. 
noaTOMY Mb! OCTaHOBllMCll HS paapa6oTaHHblX HSMII cnoco6ax 4>oKycupoB. -

Kl!, K0T0pb!e M~I'YT 6b!Tb /lOCTa_T0'IH0 a#eKTllBHO npuMeHeHbl B HSIIIIIX ycnoa11~ 

llX. EynyT paao.6paHbl cnoco6bI 4>0Kyc11poBKll BIIHTOBblM MaI'HllTHb!M noneM, 

Ha Hep BOnHe, MllnnepoBCKllM MeXaHl!3 MOM Ha BCTpe'IHb!X BOnHax ll 4>0Kyc11-

pOBKS npll IIOMOlllll noneli uao6palKeHllll, 

I, ii cf, ·- 4>oKyCllpOBKa 

MexaHll3M H cp -4>oKycupoBKll nerKO nOHllTb Ha npuMepe npllMOI'O urny

pa B npononbHOM MSI'Hl!THOM none, non neliCTBlleM co6CTEeHHblX pacTanKll

B8!01llllX cun qaCTllllbl IIIHypa npuo6peTaIOT CKOpOCTll, nepneH/lllKYIIllpHb!e Ha-

npaaneHll!O MaI'HllTH0I'O nonll, K0TOpoe 3aBopa'll!BaeT 
'18CTl!Ubl, He II03BOITllll 

l!M yX0/ll!Tb OT IIIHypa, ilnll K0IIbU8 pOIIb TSKOI'0 npOllOITbHOI'O IIOnll MOlKeT 

urpaTb 83llMYT8IIbHSll KOMnoHeHTa ( Hct, ) 
MaI'HIITH0I'O nonll, C03/l8HHOI'O, 

Hanp11Mep, npoBO/lOM C T0KOM, llllYlllllM B/l0ITb OCII z 

Y cn0Bllll 4>0Kyc11poBKll /lITll /lBlllKYlllerocll B/lOITb OCll Konbua -Bb!pSlKSIOTCll 

llBYMll HepaBeHCTBSMll! 

2 2 2 2 
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rne O A -neHI'M!OpOBCKall 'laCTOTa K0nbua, c,_, X Hep 
e H.P. (r 0 l 

me yJ..: 

ell z 2 1 . 
"'Hz=- -;;;-;;--y. ,YJ.. •( ~/ 21· -6onb11Iv!i panuyc 

:I.. 1-vtl'c 
CTBeHHOli Cl!CTeMe KOOP/lllHST KOnbua; • 

Konbua, 0 A'y J.: B3l1Tbl B co6-

AHanua IIClK83bIBSeT,'ITO Ilpll yBenu'leHllll penllTllBllCTCK0I'0 4>aKTopa y z 

npu Hel!aMeHHb!X nonllX H z II H cf, 6onb11IOli panuyc K0nbua yBenl!'ll!BaeTCll~ 

3TO orpaHll'll!BaeT nnuHy nyTll ycKopeHl!ll KOITbUa npll /lSHH0li 4>oxyc11pOBKe, 

OrpaHU'leHue M0lKeT 6b!Tb CHllT0, ecnu no Mepe pOCTa y z B TOli lKe 

CTeneHll yMeHbIIISTb aenll'll!Hy H cf, nonll . ( B na6opaTOpHoli CllCTeMe KOOp/ll!HaT). 

II, <l>oKycupoBKa Ha BCTpe'IHblX B0IIHax 

HaaecTeH TSK H83b!BaeMblli MllnnepOBCKllli MexaHll3M 4>oKycnpOBKll, KOTO

pall MOlKeT ocymecTBIIllTbCll B CllCTeMe /lBYX BCTpe'IHb!X BOnH, nerKO noKa-

38Tb, 'ITO B STOM cnyqae l!MeeTCll BbI/leneHHoe 3Ha'leHue CKOPOCTll, T,e, 

M0lKHO HaliTll paBHoBeCHyIO 'ISCTllUY, OKono KOTopoli OCT8IIbHbl8 COBepIIISIOT 

ycTOi'lllBbie Kone6~Hllll, TaKall CllCTeMa o6nanaeT pH/lOM /lOCTOllHCTB, TTycTb 

B na6opaTopHoli CllCTeMe l!MeeTCll BHeIIIHee 'ro4>p11pOB8HHoe' M8I'HllTHOe no-

ne c 4>aaoli qr 
O 

,;. le~ z' , a HaBCTpeqy KOnbUY 6elKl!T BOnHa c 4>aaofi 

'P•k'z-tu't' • TTepefineM B CllCTeMy, rne qaCTOTb! STllX BOnH COBIIana - . 

IOT, Torna 

H CU=-<uo 

w=-y (c,.,'-vle'l, 
z 

wo•yzvle~ 

, 'ITO naeT: 

C /3 z 

le =-y ( le ' - v' c,., ' ) 
z 

le .. y le' 
0 z 0 

w' 
-----<I, 

le' + le' 0 

OTCIO/l8 Bll/lHO, 'ITO TaKall CllCTeMa He Tpe6yeT 3aMenneHllll, ll ll3MeHeH11e 
c,_,' 

le' +le'0 
oqeHb yno6Ho. 

Yz .. v 

C ycKopeHl!eM MOlKH0 ocymecTBnlITb. npu noM0lllll k'o I 'ITO 

Ecnu npl!HlITb le '>>.le' 
0 

, w'1::1 1k"c' I TO nerKo HafiTll 

• IIOSTOMy Olllll6Ka B le'o CK83bIBSeTCll Ha y ~ • a Ollill6Ka 
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B CKOpOCTII (11n11 ycnoB11e TO'!HOCTII CIIHXpOH113Ma· S!Mbl Ii '18CTIIUbI) eCTb 
. 0 

o{J .,,_l ___ --2'.!.,_ , T~e. y6b1BaeT c pocTOM y z • OTCIO)l8 rrepcrreKTIIBHOCTb 
z Y / Yz . . . 

SToro MeTO)la <!>0Kyc11pOBKII IIpll ynbTpapenSITIIBIICTCKIIX SHepr11six. 

YpaBHeHHe z KOne6aH11it B co6CTBeHHOit CIICTeMe Ha rrp11Mepe Ho1 BOnHbl 

eCTb: 

" e{Jo k 
z + ----(--h cos11' -·y h cos11' )z0, 

my .l: k' l z O 0 

rJle h l ~ H l J l ( Kr O ) - aMrrn11TyJla 6erymeit BOnHbI ho-HOil(KlrO)-

aMrrn11TyJla ro<!>p11p0Ba1111oro rronsi. 

ITpeJlIIonaraeTCSI, '!TO BpeMSI 113MeHe1111it B~eWHIIX rrapaMeTpoB Benl!KO 

IIO cpaBHel!HIO C rrepllO)lOM ycpeJlH8HHbIX Kone6aH11it. 8To ypaBHemie pewaeTCSI 

MeTOJlOM Eoron1060Ba. HaxOJlllTCSI S!Ma, xapaKTepHCTIIKa KOTOpOit ecTb:· 

2 e2 ht ho 2 C 
e. 2 N 

w '• k' , k '>> k;. (,) » ·>--·--
m2 

C 
2 2 .. 3 2 

mc
2 

277r Y,i YJ. a 
0 

3)lilCb a - ManbIH paaMep Konbua; N - non11oe '!Hcno , 'IBCTIIU B Kon&ue, 

'neBoe HepaBeHCTBO - ycnOBHe rrp11MeHHMOCTII MeTOJla, rrpaBoe rrpeJlCTaBnHeT 

co6oH ycn0BHe KOMIIeHcauHH cun KynoHOBCKoro pacTanKHB8HHSI sneKTpOH0B, 

ITp11MeHeHHe si:oro MeTo)la 6y)leT B03M0JKHO IIpH rronyqeHHH M0IUHbIX 

HCTO'IHHK0B H3nyqeHHSI B KOpOTKOBOnHOBOH o6nacTH ( JlnSI Toro, 'IT06bl 

yJlep)K8Tb KOnbUO C 

spcTeJl). 

N • 10 
13 

, Tpe6yeTCH aMrrn11TyJla 6erymelt BonHhI .10 
3 

III. ¢oKyCHpOBK8 cunaMH H306pa)l{eHHH 

BaaHMOJleHCTBHe aapHJKeHH0ro crycTKa C 3Kp8HOM HOCHT 'KorepeHTHb!it' 

xapaKTep, T,e, cuna, JleHCTBy10masi Ha KBJKJlYID 'IBCTHUY, rrponopunoHan&Ha 

'IHCny '18CTHU B HeM, 8To no)lqepKHBaeT Heo6xOJlllMOCTb y'l!iTa 3KpaHHpOB8-

HHSI npH paccMOTpeHIIH )lBH)l{eHHSI '18CTIIU B KOnbue H II0Be)leHIISI KOn&ua, KaK 

uenoro o6pa30B8HHSI, O'!eHb HHTepeCHbIM HBnHeTCSI TO o6CTOS!TenbCTBO,I 

'!TO 3Kp8HHpOBKY MOJKHO HCIIOnh30B8Tb JlnH <!>0Kyc11poBKH KOnbua. PaCCMOTPIIM 

IlpSIMOH 38pHJKeHHblH WHYP, o6pa30B8HHbIH IIOTOKOM sneKTpOH0B 11 3KpaHIIPOB8H-
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Hb!H MeTann11'1eCKOH rrpoBOJlS!Welt rrnoCKOCTb!O. Ecn11 paccTOSIHl!e OT ueHTpa 

wHypa no rrnocKOCTII 3H8'111Teni.Ho 6on&we ero Manoro paaMepa, TO none 

11ao6paJKeH11S1 MOJKHO 38MeHl!Tb rroneM 6ecKOHe'!HO TOHKOro WHypa, o6pa30B8HHO

ro aapsiJKeHHbIMH ·qacT11uaM11 Jlpyroro 3H8Ka~ 8neMeHTap11oe rrocTpoeH11e c11n 

B3811MOJleitcTBIISI '11ao6pa)l{eHHoro' WHypa C KpaHHIIMII '18CTIIU8MII peanbHOro 

)laeT <!>0Kyc11py10my10 c11ny. Benll'IIIH8 STOH Cllnbl 6bma 6bi 3H8'111TenbHO MeH&We 

c11n KynOHOBCKoro pacTanKIIB8HIISI '18CTHU B IIY'!Ke, ecnH 6bI He 6bmO IlpOJlOnb

Horo JlBH)l{eHHSI_ '18CTHU, B peayn&TaTe STOro JlBH)l{eHHSI _co6CTBeHHblf pacTanKH-

B8IOWHe c11nh1 B rry'IKe ocna6neHbI B y l paa H · uMeeTcH B03MO)l{HOCTb 

CKOMneHCHpOB8Tb CHnbl KynoHOBCKoro pacTanKHB8HHSI CHnaMH 11306pa)l{eHHSI, 

' . OJlH8KO MO)lenblO KOnhua, neTHIUero B 3KpaHHpy10welt Tpy6e, MO)l{eT- HBnSITbCSI 

WHYP, JlBIIJKYIUHHCSI K8K uenoe B HanpaBne_HIIII, neprreH)lHKynHpHOM HanpaBne

HIIIO )lBHJKeHirn '18CTHU • BHyTpll WHypa. Ho B STOM cnyqae :sneKTpH'leCKoe 

none WHypa CT8HOBHTCSI 38BHCSIIUIIM OT BpeMeHH, '!TO BneqeT 38 co6olt IIOSIB

neHHe· sKpa1111poBaH1rnro Mar1111THoro nonsi, K0Topoe ocna6nHeT <!>0Kyc11py10m11e 

CllnbI ll306paJKeHHSI B 
2 

YJ.· pa3 II )lenaeT !IX MeHbWe co6CTBeHHblX Jle<!>oKycn-

PYIOIUIIX, Hcrronb30B8HHe cun H306paJKe[IHSI JlnSI <!>oKyCHpOBKH npeJlCTaBnHeTCSI 

rrpHBneKa~enbHbIM, nocKOnbKy <!>oKyCHpOBKa TaKHM CIIOC060M He Tpe6yeT BB0Jl8 

JlOIIOnHHTenbHblX MOIUHOCTeH H .He 38B.HCHT OT CKOp0CTH KOnbUa JlO JlOCT8TO'IHO 

6onbWHX y 
z 

• ITosTOMY 6bmH rrpeJlIIPHHSITbl noIIbITKH H8HTH CHCTeMbI, KOTOpbie 

coxpaHHnH 6bi <!>0Kyc11py10mee )l8HCTBHe sneKTpll'!eCKOH 3KpaHHpO:SKH H yMeHbWa.

nn 6br )le<!>0Kycupy10mee Jl8HCTBlle MarHHTHOH, 

Bo-nepBblX, OK83bIBaeTCSI, '!TO ecn11 pacMoTpeTb KOnbUO, 3Kp8HHpOBaHHOe 

UHnHHAP0M, TO KpHBH3Ha IIpHB0AHT K JKenaeMoMy peayn&TaTy, ITpu ST0M npe

He6pell<eHue KpHBH3H0°H B co6CTBeHHblX nonsix MOll<HO )lonycKaTb npil BblII0nHeHHH 

1 2 8 r 
HepaBeHCTB8 ---»-a-&,--2._. , a B HaBe)leHHblX nonHx 

y_l '02 a 

b- r Jl. 
) &.----

o b -ro 
, T.e. M0JKHO C03Jl8Tb ycnoBIIH, np11 KOTOpblX 

_1_·»( 
YJ.2 

co6ci-BeHHoe none MOJKHO C'IHT8Tb , npHMblM' - ( a 3TO 3H8'1HT ocna6neHHblM B 

y 1· paa· ) ' a HBBe)leHHoe 'KpHBbIM' ( He ocna6neHHbIM). O6o3Ha'!eHHSI 

3)leCb cne)ly!OIUHe: a - Manbllt paJlHYC Tcip0H)lanbHOro K0nbua; r O -ero 6onh-

won pan11yc; b -paJlHYC 3KpaH11py10welt Tpy6bl, HHTepecy!OIUHH Hae rpanueHT 

CHnbI HMeeT B STOM cnyqae BIIA: 
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ilF . z 4e 2 

<u02 m y.L. 
. a:-·--:-;;;-· 

=-~. -...,l_ • _!:_ T 

1 

Y.L· 

mc 2 Y.1-· -2,rr 0 z 

N 00 2 Kltl 2 2, 
-ft dt [I O (tpl-( l -/3 I 1upl 
2,rr 0 o 1

11 
t 

K
1 

(t) 

'1 (t) J. 

I n, K n - MonmjinunpoBaHHbie <jiyHKUIIII Eeccem1; N - nonnoe qncno qac-

Tllll B KOnbue. B o5naCTH 0,8 < p < 0,95; 0,4 < T < 0,8. _!'panneHT CHnbI __ 
. 4e 2 . 1 , N . r O f d 

KynoHOBCKOI'O pacTanKHB8HHll .. ~·-·-·· --. rne II g -
. . me. y

0 
2,rr

0 
d(g+d) Y.f: 

paaMepbl ceqeHHH KOnbU8 B r H z nanpaBneHl!HX, ecnn cqHT8Tb qTO Hawe 

xonbuo npencTaBnHeT co5oli annnnTnqecxnli Top. npn nawnx napaMeTpax 

-( N .. 10 18 , r"' 5 CM, y .. 30, g., 10-l ·cM1 p • 0,8) MOlKHO o5ecneql!Tb npH 
0 0 

noMomn aToli <!>oKycnpOBKH d.. 1 CM, a OTHowenne KBanpaTa qacTOTb! 5eTa-

TpOHHbIX Kone5annli B z HanpaBneHHH K KBanpaTy qacTOTbl o5pameHnH qaCTH-

llbl B KOnbue ., 3 X 10-8 • 0TcIOna cnenyeT1 qTo nnH Ilp8KTl!q8CKOI'O IlpH-

MeHeHHH cnenyeT IlOBb!Cl!Tb a<!><!>eKTHBHOCTb 8TOli <jioKycnpoBKH. 

B pa5oTe/2/ npennoJKeH onnn na B03MOlKHbl.X cnoco5oB yBennqennH cnn 

<jioxycnpoBKII. Cnoco5 COCTOHT B noKpb!THH . H3HyTp11 MeTannnqecKoli Tpy5bi 

TOHKIIM nnaneKTpnqecKHM cnoeM. no Mb!Cnll 8BTOpOB, .8TOT cnoli npnBeneT K 

5onbweMy ocna6nen1110 ne<jioxycnpyromnx cnn MarHHTHoro axpannpoBaHnH no 

cpaBHeHnro c <jioKycnpyromnMn aneKTpnqecxnMn. 

HapHny c nayqenneM aToro HHTepecnoro npennoJKeHnH Mb! nccnenoBann 

npyroli cnoco5 yBennqeHnll <jioxycnpoBKn, ncnonb3YH Tax naabIBaeMbili -'paa

peaaHHb1li' axpaH. 

BepHeMcH· K Haweli Monenn wnypa, nBnraromerOCH Bnonb nnOCKOCTII, 

TOnbKO BMSCTO nee B03bMeM CHCTSMy nonoc. nonOCbl pacnonOJK8Hbl T8KHM 

o5pa30M, qTo5bI WHYP B CBOSM ABHJKeHHH nBnrancH Bnonb HHX, Il08TOMY 

Bb16paHHaH cncTeMa · He HBnHeTcH aaMennHromeli. fpanneHT <jioxycnpyromett c11-

nh1 B aTOM cnyqae: 

ilF 
2 

g oo 

-!.----mO --,[T + l:' . a z k 8 2 o _ e 

8 

2 IT n 
1---x • T ]. 

n 

B STOii <jiopMyne O k xynoHOBCK8H qaCTOTa, onpenenHIOW8H BennqnHy 

cnn pacTanKHBaHnH; g - Manb1ll paaMep nyqxa; a - p8CCTOHHll8 no 

nnoCKOCTH. Koa<ji<jinuneHTbI T n nonyqa';OTCH 113 5ecxoneqHoll c11cTeMbI anre6pa11-

qecx11x ypaBHSHl!ll Ha 3BM. KaK IIOK83blB8IOT '.{IICneHHbl8 pacqeTbI, qneHaMH 

c T n npn I ,i I ~l MOlKHO npeHe5peqb, T O eCTb <jiyHKUl!ll OT qa "/ 11 p -~-

d - wnpnHa MeTannnqecxoll neHTb1; £ - nn11Ha nep11ona peweTKII. np11 

pacqeTax Ben11q11Ha npononbHOll CKOPDCTH 5panacb paBHOll c. <f>yHKUIIH To 

o5pamaeTCH B Hynb npn q = o II rr • np11 nonxone K q. o ·11 q •" T 0 · 11MeeT 
~ 

noBonbHO_ 5onbWH8 npoll3BOnHbl8, a npn IlpOMSlKYTOqHbIX 3ffaqeHl!lIX q coxpa-

HlISTCH np11MepHo nocToHHHoll. ITp11 aToM . anaqennH T 0 B o5naCTII 0<q<IT 

Kone6n10TCS! OT T .. 0,2 ·np11 p • _l _ 
0 217 

no T0 .. 0, 25 npn p .. 0,001. npn Ha-

~nx napaMeTpax nnH o5ecneqennsi <!>0Kyc11poBKII 

nocTaTo_qHo IIM8Tb TO:::.. 0, 1. 
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TaKl!M o5pa3oM, IIM88TCH B03MOlKHOCTb nocT11qb Hyi1rnott a_<!><!>eKTIIBHOCTII 

<jioxyc11py10mell CllnbI npn 8Kp8Hllp0B8HIIII KpyrnbIM "pa3p838HHbIM' aKpaHoM. 

npn npn6n11JKeHl!ll K 8KpaHy IIOBblW8IOTCH Tpe50B8HIIH K TOqHOCTH IlpOBOnKII ero 

no OCII Tpy5bI. Ecnn KOnbUO OTKnOHl!nOCb OT OCH, TO npll BbIIIOnHSHIIII HS

paBeHCTBa: 
·2 

Be 1 N 1 2 
-·•--•-•--p <l>(pl~l 
m c 2 _Y .L. 2 ,r r O {3 O 

OHO 5yneT COB8pW8Tb KpyroBoll npell<!> OKono OCII Tpy5b!, <f>yHKllllH <l>(pl He

nnHellHa. npn p ., 0,5 <l>(pl•l , Ilpll p=0.8 , ct> .. 4,5, a Ilpll p ia0,95 

<l>(p J..140, OnHaKO nalKe npn BbIIIOnH8HIIII YK838HHOI'O nepaBSHCTBa OTKnOHSHl!e 
I 

OT ueHTpa KOnbua OT OCII Tpy5bi He nonlKHO npeBblW8Tb paccTqHHllll nopsinKa 

Manoro pannyca, qT06b1 nocnenHnll He 'paa5yx' B peaynbTaTe npell<jia xonbua. 

KaK IIOK83b1B8!0T OUSHKII, B03MOJKHOCTII <jioKyCllpOBKll CT8HKoll orpaHnqeHbl 

npn Y z ,. 40 113-38 TOpMOlKSHIIH, KOTOpoe CT8HOBIITCH 38M8THblM npll 8TOli 

aHepI'Hll B CBH3ll C KOHeqnoli npoBonnMOCTbIO CTSHOK Tpy5blo 
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