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HaaecTHo, 4TO np~ nponycKaH~~ c~nbHOT04Horo penRT~e~cTcKo

ro aneKTPOHHoro ny4Ka CKB03b ¢onbry aMnn~TYAa nonR nepexoAHo

ro ~3!1Y4€H~R AOCT~raeT 3Ha4~T€11bHO~ B€11YI4~H~. B 111 noM~ae o5-

paT~11 BHHMaHH€ Ha cy~eCTBOBaHHe np~ nepeXOAHOM H3nY4€HHYI o6-

naCTt.1 113aMOpO>t<€HHOro' 1 nonR, TaKOI1 t 4TO B He~ H€KOTOpoe epeMR 

Cy~eCTByeT 4~CTO 3Jl€KTPOCTaTH4€CKO€ none. no ~CT€4€HHH epeMe

H~, paeHoro een~4HHe b/c /rAe b - paAHaJ1bH~I1 paaMep ny4Ka, c

CKopocTb caeTa/, KorAa pacnpocTpaHR~~eecA oT MecTa aneTa a~x

peeoe none AOCTHraeT 11 aaMopo>KeHHOH o6nacn111
, aT a o6naCTb 11oT

TaHeaeT11, H y nonA noABJlR~TCA see KOMnOH€HT~. 

B AaHHoH pa6oTe noKaaaHo, 4TO epeMA cy~ecTaoeaHHA nonA co 

3Ha4HT€nbHO~ HanpR>K€HHOCTb~ H€CKOJ1bKQ 6onbW€ OTHOW€HHR b/C 
H onp€A€11R€TCA CKOpOCTbiO 11 B~TeKaHHA11 aanaC€HHOi1 3HeprHH. no

ny4eH~ aHanHTV.4eCKHe ¢opMyn~ AnA 8bi4HcneHHA apeMeHH >t<H3HH no-

1111 8 cny4ae aneTa 8 peaoHaTop 6eCKOHe4HO TOHKoro AHC:Ka. 

1 • .(lnR yT04HeHHR AmnenbHOCTH cytqecTeosaH!.1A o6nacn1 11aaMo

po>KeHHoro" no.nA paccMaTpHeanacb MO,QenbHaA 3a,Qa4a aneTa crycTKa 

3J1€KTPOHOB B 3aMKHyT~H KOaKCHanbH~H P€30H~Top /pHc.l/_ AI1HHOI7! 

4 CM, BHyTpeHHIAM pa,QHYCOM 1 CM H Hapy>t<H~M 7 CM. CryCTOK TOpo

HAaJlbHOH ¢opM~ co cpe,QHHM pa.QHYCOM R=4 eM, pa,QHanbHO~ TOJ1tqH

Hoa1 2 CM Yl aKCHaJlbH~M pa3M€pOM 0,75 CM, C nOJ1H~M.4HCJ10M 3J1€KT

POHOB N = 10.13 BIJeTaeT B pe30HaTOP 4epe3 neeyiO TOPU,€BYIO CT€HKY 

CO CKOPOCTbiO f3z=0,95. 
MeTOAOM ceTOK onpe,Qem~nacb KapTa noneH Er, E z, H¢ eo seeM 

o6DeMe peaoHaTopa. 3Ha4eHHR noneH pacC4HT~aanHCb a 23 T04Kax 

BAOJlb OCH Z H 10 T04KaX no pa,QHYCY 

5 ! ,... .. 
" "' 

~c" AJlA PAAa ~HKCHpoeaHH~x nono>KeHH~ u,eHT

pa crycTKa a pe3oHaTope zu .. = cf3 zt • 

PHc. 1 

. 0CHOBH~e P€3YJ1bTaT~ cne,qy~~He. no

ne, OCTaBJ1€HHO€ crycTKOM B pe30H9TOpe, 

HMeeT nopA,QOK eenH4HH~ MB/cM. O,qHono

n~pHoCTb Ez cy~ecTsyeT 3Ha4HTeJlbHO 

AOnbwe, l.feM 11.3aMOPO>KeHHoe11 none, '"ITO 

HJlJl~CTpHpyeTCA rpa~HK9MH Ha PHC.2 H 3. 
Ha pHc.2 npHee,qeHa aasa.tcHMOC~¢ -

B 3pCTe,qax OT KOOPA~HaT~ Z Ha pa,QHy

Ce 4 CM ,QJlA pa3JlH4H~X nono>KeHH~ U,eHT

pa crycTKa ·~=n/32 /eM/; TaK, n = 16 
COOTB€TCTBYeT Zn;. = 0,5 CM, AJlR n =32 

Z~ =1 CM H T.A. 
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PHC.2 

Jv 
--·--H•IF. 
-··-··-N=32 
-·-11=64 
----A/=96 
• · • • · ·II•J2& 
--AI=I&D 

PHc.3 

Ha p~c.3 AaHa aasHCHMOCTb Ez Ha paA~yce r = 4 eM AflR Tex me 
3Ha4eHHH z u;· B-HAHO, 4To eo speM.A HaxomAeHHR crycTKa s peaoHa
Tope H Aame nocne ere e~neTa~Ez yHHnonRpHo. npH 3TOM ~POHT 
OOilR paCnpOCTpaHReTCR SMeCTe CO cryCTKOM, HeCKOJlbKO o6rOHRR 
ere. B Te4eH~e HeKoToporo speMeHH nepeA cryCTKOM cy~ecTayeT 
o6nacTb, cao6oAHaR oT nonR. 

2. A.n.A 6onee no,qpo6Horo paccMOTpeHHR ,HeCKOilbKO H3M.eHHB no
cTaHOBKY 3aAa4H, MOmHO nony4HTb aHaJ1HTH4eCKHe aaBHCHMOCTH. 
OycTb crycToK - 6ecKoHe4HO TOHKHH AHCK paAHYCa b npoHHKaeT 
B npOCTpaHCTBO MemAY ABYMR HAeaJlbHO npOBOAR~HMH n110CKOCTRMH, 
ABHraRCb CO CKOPOCTbJO V = C{:J, PaCCTORHJ.1e Me>KAY nJlOCKOCTRMH h. 

~CnOJlb3YR KyflOHOBCKY~ K8JlH6pOBKY noTeH~~anOB non~ H paano
>KeHHR nO C06CTBeHHb1M ~YHK~~RM 1..1Yl11HHAPH4eC·KO~ 06naCTH, rAe h -
paCCTO~H~e MemAY TOp~eBbiMH n110CKOCTRMH; a - paAHYC, H nOJlO>KHB 
A-+oo ,nony4HM /eM., HanpHMep, /2/ I cneAy~C>~.qee BblpameHHe AJlR BHx
peao~ 48CTH z-~ cocTasn~~~e~ nonR E BHYTPH o6nacTH~ 

*nocne ablneTa crycTKa H3 peaoHaTopa ocTasneHHoe a ero o6De
Me none RBJl~eTCR cynepno3H~HeH KOJ1e6aHH~, COOTBeTCTSy~HX Co6-
CTBeHHbiM 4aCTOTaM pe30HaTOpa. 
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~ J 1(sb)J0 (sr)s 2ds 

~ [ s 2 +(mrr/h)2 ][ s 2 +(m--rr-/h_y_).,.~]' 
/2/ 

J (sb)J (sr) sin(~ y' s 2 + (~) 2)s 2 
I 0 h 4Qj3 OXI - ffi1TZ OXI 

-- l: ' cos-- r ·--- ds. 
bh m=O m h 0 

B /2/, /3/ 3HaKoM ~ 

nOllR; ye(l-,82)-\i 

npoAOJlbHS.R 48CTb E Bblpa)l(aeTC.R 4epe3 CK8IlfiPHbl~ noTeH-

E" ~ - aq, 
z az ' 

VI npvt KOHe4HOM paAvtyce a 

J (v,...!!.)J (v, ..!..) 
</> ~ 16Q l: 

abh 1.m el 

I ' a 0 ' a . mrrz . mrrx(t) -. --------------sin---sin---- • 
vr Jf<vr )[(vr!al2+(mrr/h) 2] h h 

/4/ 

rAe 1! f- KOpHvt ypaBHeHvt.R J0 (~)'""0; x(t)- nOJlO)I(eHvte 4eHTpa 

cryCTKa Ha OCVI Oz B MOMeHT t. 8/ 2/ 6b1Jl0 Bbln011HeHO CYMMVIPOBa

HVIe P.RAa /4/ no pa,QV!allbHbiM ¢>YHK4VIRM, TO ecTb no f. B peaynb

TaTe 3Toro SHSJ1VITVI4eCKVI BbiA€IlVIJ1SCb pa3pbiBH8fl 4SCTb~ HcnOJlb30-

BSB peayllbTST/2/, OKOH4STe11bHOe Bblp8>1<€HV!e ,Qllfl E ~ nocne npe

Ae11bHOrO nepexo,Qa a-+ oo npVIBOAVIM K BVIAY /HaC VIHTepecyeT CJ1y4a~ 
r < b /: x 

. {-- np" Z>x(t), 

E" I ~ SQ ;; I c.:Unf)K <m"?jcos~sln mrrX~2- 4Q h 
Z r<b bh mel 0 h I h h h b2 X 

1-- np" z<x(t), 
h /5/ 

B /5/ x(t) ~c,Bt e,B~. HHTerpaJlbl B /2/ MO>KHO Bbi""Cll-Tb, " TOrAa 
npVI r<b (E~) l npVIHVIMSeT CJleAYIO~VI~ BVIA: 

.1 8Q OXI m11 mtrb m1tZ m"RP 
(E ) e --- l: I (-r)K (-)oos-sln-""=- + /6/ 

z I bh mel O h I h h h 

+ 8Q £I (m" r)K (mrrb )cos mrr~. sin~, 
bhy .mel 0 hy 1 hy h h 

~ PRA /4/ Hellb3R AVI~epeH4VIPOBaTb n04JleHHO, TaK KaK P.RA, no-

11Y4SIO~VI~CR noc11e AY1¢l¢epeH4VIPOBSHVI.R, He RBJlReTC.R PSBHOMepHO cxo

ARIII"MCR /np" Z e x(t) <IJYHK~-R </J'(z) COAeP>K"T pa3pbiBHYIO "aCTb/. 
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nonoMy ~- .f3{ np" z -, f:l() 
" 4Q h [ E I ;- (E ) ) - _,- - c " z 1 f<, b b 2 {3.; 

1-- np" z < {:l( 
h 

, -~'!- l I ( E'.".r )K ( m>:_ p) cos m"~ sin~ . 
bhy m ~ 1 0 hy 1 hy h h 

171 

npl-1 YCJlOBMI-1 .; < b-.r (m-/0) Bbi~VICJlRIOTCA lt1 lt1HTerpaJ1bl 8 /3/' 8 pe-
3YJ1bTare Yero (E~) 2 MOH<eT 6p!Tb tlP€ACTSBJleHO KaK 

(E" ) 1 8Q """ mrrz !!l.!!.M m11 m1rb z 2 ·<.:t>-r ~- -·-- l cos---sin I (-r)K 1(--)-s bhy m = 1 h h 0 hy hy 

- 4Q(!_ 
bh 

~ ds r J1 (sb)Jo (sr) sin((s) -·-. 
0 s 

/8/ 

Tenepb nonHoe 3H84€HHe Ez 6yAeT cneAYIO~MM: 

r II 1. .l 
E z '(E z ) 1 t (E z ) 2 ] ( < b -- r • 

4Q { - fJ(/h np" z > fJ } 4Q{:l ~ - d~9/ 
=- --· . - -·- r J (sb) Jo (sr) sm(s.;)--. 

b 1-{;(/h np" z <fJ( bh 0 
1 8 

Ho npH TOM me ycnoB~~tlll ( .-: b-r !-1HTerpa.n e /9/ paeeH .;/b, no3ToMy 
OKOH4ST€JlbHO nOJlY4MM 

{ 

0 
E ! =--__!~ 

z (<b-r b2 1 np1-1 

h >__r.< fJ( }· 
fJ( = x(t) • 

O<z<fJ{; 
/10/ 

ECI1lt1 pacCMaTpVIBSTb none Ha OCI-1 (r=Q), TO 1-13 /10/ Cll€AY€T, 4TO 
8 06JlaCTVI (<b nepeA crycTKOM none OTCYTCTByer, a 38 cryCTKOM 
OHO nocrORHHO 1-1 113aMopomeH0 11 • KorAa (= b, eo3MYuteHMe, pacnpo
crpaKHIOw,eecR OT M€CTS BJ1€Ti3 cryCTKa /T04Hee, OT T04€K f = b , 
z = 0 I, ,qoCTI-lraeT oc~-1 1-1 none H841-1HaeT MeHRTbCR. TaKaR CI-1Tya-

41-1R 1-1 paCCMOTpeHa B 111 • 

Kor,qa d:iPOHT BOI1Hb1 npoH,qeT o6nacTb 113at·10PO}K€HHoro 11 nonR 1-1 
11pa3Mopo31.1T 11 ero, eU4e a Te4eHI.1e onpeAeneHHoro apeMeHI-1 3ana
ceHHaR B 3TOH o6naCTH 3HeprHR 6y,qeT YM€HbWaTbCR CO CKOPOCTb~, 

E 2 H¢ 
onpeAeJ1R€MOH BeKTOPOM 0oi:1HTI-1Hra ·~ C -·--.TaKI-lM o6pa30M, apeM.A 

4" 
CyUJ,eCTBOBaHH.A 3HS414TeJ1bHOro nom~ 6yAeT nopR,QKa bE z/cH¢, 4TO 
npeBbiWaeT BP€Mfl CYUJ,€CTBOBSHI-l.A 3aMOpO>KeHHOrO nOJl..A T- b/C, TSK 
KaK BeJ11-14HHa Ez,H¢>1 oco6eHHO eenHKa cpa3y nocne 11 pa3MOpa)I(H
eaHlt1R11 nonR. 
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3dMCTY1M, 4TO 8 MoMeHT ~-,-.h. {3-- 0 Ailfl Z··- {---J..; ABd nepBblX cnarae

MbiX 8 /9/ 

E 

r.e. nocne a~neTa crycTKa Y13 o6naCTY1 M€*AY nnaciY1HdMY1 ocTas

weecfl none He COA€P»<Y1T 11POAOJlbHOi1 COCTdBJlRI0(4eJII. 0HO OnJ..1CbiBd-

€TCR OAHOPOAHblMt-1 ypaBH€Ht-1flMYI ADR OCUY1DmnopoB nOJlfl C Hd4dilb

HbiMJ..1 3Hd4€HY1flMV1, COOT8€TCTBYIOIJ.IV1MJ..1 yCJlOBI-1flM VIX B036Y}I(A€HI-1fl 

a MOMeHT ~ "~h/f3. OrpaHI-141-1BdRCb 4dCTbtO nonr~ 6e3 sapHdUHYI no z 
/Hai-160nee Cj(4€CTB€HHW1, HanpHMep, Allfl nPOAOilbHOrO YCKOP€HI-1FI 

1-10HOB/, npeACTdBI-1M AI1R .; > h/{3 E z a BI-1Ae 

E -- -4CJf:l_ tJ (sb) J
0
(sr) [sin(s£')-sin[(S(¢"- _!l)]l_is_ 

z hb 0 1 {:3 s 

YepTa csepxy yKa3biBaer 1 4TO B3RTa TOJlbKO He 3aBI-1CRlliaR OT z 
'-ldCTb nonHOJII COCTdBilfiiOli.\Cll! Ez • 

5YA€M paCCMdTPV1BdTb none no OC\11 Z. 8 3TOM CJlj'-ld€ Bbl'-li-1CJ1eH\IIe 

LIIHTerpana AdeT 

() 
/12/ 

h 
--[1-
bfl 

-~-lL}'f~co-·- ], 
v (£'- h/ {1) 2_b 2 +y;; 'l_J.i' 

CCJl\11 ~ -, b 1- h/ {3 . 

HaKoHeu 1 ecn1-1 BblnOJlHeHO ycnos1-1e h.'(3 < b, TO vtMeeM ell.ie AOnonHI-1-

TeJlbHO 

h 
e ·- ----

biJ 
npH £' < b. /13/ 

3Hd'-l€HVI€ () np1-1 ~> b +h/J3 M€Hfi€T 3HdK 1-1 np1-1 e ~ oo CTP€MV1TCR 

K HyntO*. TaKI-1M o6pa30M 1 H3MeHeHI-1e HanpasneHI-1A Ez npot-1CXOAVIT s 
npoMe>KyTKe h//3<t<b+h//3 1-1 cooTseTcTsytOw,ee KPI-1TH4ecKoe 3Ha4eHI-1e 

£' ecTb 

/14/ 

Y4V1Tb1Bart /10/, a cny4ae h/,B<b MO}I(HO npe.Q:CTdBHTb E z s o6nacnt 

38 crycTKOM B BI-1A€ rpa$1o1Ka, npHB€A€HHOrO Hd plo1c.4. 

EcTecTseHHo, 4TO npvt HailH4HH 11 TOilutHHbl 11 y cr=yc:rKa vt pa3MbtTo

ro $pOHTd nplo1B€A€HHble COOTHOWeHIIIA 6YAYT IIIM€Tb TOJlbKO Ka4eCTBeH

Hb1ila CMblC!l, 

*none pacnpocTpaHAeTcR 1-13 npHocesolll o6nacTI-1 s paA~ailbHOM 

HanpaeneHt-11-1. 
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AHanH3 pacnpe,qeneHHR nonR 
/pHC. 4/ noKaabteaeT, 4TO ecnH 
¢POHT ny4Ka /B Hawe~ MOAenH 
3TO aap.AmeHH~H AHCK/ npOHAeT 
MemAY nnOCKOCTRMH /HanpHMep, 
H3 ¢onbrH/, He oc~aHaenHBa.Acb 
B npoMemyTKe MemAY HHMH, TO 
epeMR cy~eCTBOB8HHR YHHnOn.Ap
Horo 3.neKTPH4ecKoro nonR 

PHc.4 AHanHTH4ecKoe e~pameHHe AI1R 
COOTBeTCTBY~~ero CYMMapHoro no-
11.A rpoM03AKO H ero TPYAHO aHa

nH3HpOBaTb, 0AHaKo peaynbTaTbl pSC4eTa AnR AOCTaT04H0 TOHKOrO 
B paAHanbHOM HanpaeneHHH KOilb4S /eM. pHc.2,3/ noKa3~Ba~T, 4TO 
OAHonon.ApHoe none aa crycTKOM cy~ecTeyer H nocne 11 paaMopa>x"H
BaHHR11 B Te4eHHe AilHTe11bHOrO npoMemyTKa - npaKnt4eCKH B Te4e
HHe ecero epeMeHH HaxomAeHHR crycTKa a aaaope. AnHTenb~OCTb 
cy~ecTBOBaHHR aaMopomeHHoro nonR TeM 6onbwe, 4eM 6onbwe pa
AHanbHaR wHpHHa ny4Ka. Hanp.AmeHHOCTb nonR nepexoAHoro H3ny4e
HHR MOmeT AOCTHrSTb 3Ha4HTenbHO~ eeJ11.14HHbt - nOP.AAKa Hanpfi>KeH
HOCTH KynOHOBCKOro nOJl.A ny4Ka. 

Ha peaynbTaToB pa6oT no HCCileAOBSHH~ AH¢paK4HQHHoro Ha
ny4eHH.A /eM., HanpHMep, 131 I cneAyeT, 4TO CHna ycKopeHHR crycT
Ka, nOAileTa~~ero C pe11.ATHBHCTCKOH CKOpOCTb~ K 3KpaHy, MeHbWe 
CHil~ TOpMomeHH.A, AeHCTBy~~e~ Ha crYCTOK 38 HHM, TaKoe pa311H-
4He B03HHKSeT BCneACTBHe TOro, 4TO crycTOK ABH>KeTC.A ·C pe11.AT"1-
BHCTCKm1 Ct(QpOCTb~. np"1 nOAJ1eTe K npen.ATCTBH~ B03HHKaeT He60I1b
WOe BCTpe4HOe none, KOTOpOe yCKOp.AeT cryCTOK /HO TOpM03HJ10 6bt 
HOHbt/, npH npoxO>KAeHHH ny4KOM nocneAOBSTenbHOCTH 3KpaHOB YHH
nO.n.ApHoe none 6yAeT B036Y>KASTbC.A B KS~AOM 3a3ope, 

Ha 3Toro cneAyeT TaKme, 4To npH AOCTHmeHHH 3neKTpoHHbtM 
CryCTKOM pen.ATHBHCTCKO~ CKOpOCTH 3¢¢eKTHBHa.A noTeH4HSnbHa.A 
.AMa A11.A HOHOB /CM. 141/ npH npOXOmAeHHH CHCTeM~ 3KPSHOB pacwH
p.AeTC.A 8 06J1aCTb 3a cryCTKOM, rny6HHS .AM~ npH 3TOM npaKTH4eCKH 
He yMeHbWSeTCfl, 

3. MomHO HecKOnbKO HaMeHHTb nocTaHoBKY aaAa4H, YAa11HB BTo
po~ 3KpaH, TO eCTb npHH.ATb h = oo .• npHBeAeHHbte B pa3Aene 2 ¢>opMy
J1bt a 3TOM cny4ae AonycKa~T Aa11bHeHwHe npeo6paaoeaHHR. nonomHe 
a ¢>opMyne /3/, Aa~~ei1 co6cTeeHHO none H3ny4eHH.A, "/h =dq ,m?T/h=q. 
npH h-+ oo nepeXOAHM OT CYMMHpoeaHH.A K HHTerpHpOBSHH~. BaeAR B 
ABOi:1HOM HHTerpane no11.APHbte KOOPAHHaTbl 1 nony4HM 
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(E~) 
z 2 

-8Q{3 f __ fX}_s_•</>_dt_ __ X 

2n o (cos 2<f>+Sin 2q,(y2) 
/15/ 

~ 

x ( J (Rbcos<f>)J (Rrcos<f>) tsin(R(~-zsin<f>)] + sin(R(~ +ZSin<f>)]ldR. 
0 1 0 

PaCCMSTPI-1BSR none Ha OCI-1 r=O, MO}f(HO Bbl41o1~ BHyTpeHHI-1~ 

TerpaJl B /15/, TOrAa B C1ly4ae, ec.n1o1 e<..Jb +Z2,nOilY41f1M 
</> (-) 

8Q{3 [ r 
2nb 2 q,<-) 

1 

-1. (-), (+) - -==~==- z 
'P 

1 
_ + arccos + arctg b , 

yb2+z2 

</> (-),(+) ~:;: arccns --~--- - arctg-~ :. 
2 yb2+z2 b 

l ' 

np" ~>y b2rz2 HHTerpan I 16! o6palllaeTCR B HYilb. $H3H4eCKH 3TO oa

Ha4aeT, 4TO ¢pOHT lo13Jly4eHHR Mlo1HOBaJ1 T04Ky HS6Il~AeHHR Z.TaKitiM 

----
o6pa30M, np~r~ 9>v'lf+z2none onpeAe.n.ReTcR Keaa~t~cTaT\IIl.leCKYIMifl 
4IleHaMH, nony4a~~HMHCR 1-13 ¢opMy!l~ 171 nocne npeAeilbHoro nepe
XOAah~~Ocy~ecTs~-ta 3TOT npeAeilbH~~ nepeXOA, nOilY4HM BMeCTO 
CyMM~ /J/ lo1HTerpail. nocJleAHitl~ MO}f(HQ B~4HCillo1Tb H, Hanp~t~Mep, 

AilR CI1Y4SR r = 0 , Z_<fJ~ noily4aeTCR Bb!pa>KeHHe 

]. 

Yc.nosHe z_<f3~ oaHa4aeT, 4TO Ha6IJIOAeHio1e nonR BeAeTc.R eo speMR, 

KOfAS CfYCTOK yme nponeTen T04KY Ha6n~AeHM~ z.BMAHO, 4TO OA~H 

M3 4IIeHOB B /17/ OTHOC~TCR K non~ cryCTKa, ABMmy~erOC~ B npOCT

paHCTBe, a sTopoH - K no1110 era M306pameHI-1~ a 3KpaHe (z=O). no

CTO~HHaR 4aCTb a /17 I 1.1c4eana 6bl np~-1 ycnos~-11-1 Z'> ~'TO ecTb aHa 

OTHOCI-1TCR K C06CTBeHHOMy n01110 cryCTKa, KOTOpoe J-13MeH~eTCR npl-1 

ero nepece4eHHI-1 ~. 0oA06HaR HHTepnpeTa~I-1.R KsaaY1cTan14eCKI-1X 

4JleHOB yJKe OTMe4anacb B "JS~. 

*H_eo6XOAHMO HanoMHI-1Tb, 4To crycTOK - 6eCKOHe4HO TOHKHH Al'ICK 

paAHyca b, a none paccMaTpl'lsaeTc.R TonbKO Ha oc~-1 /npl-1 r= 0 /. 
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Y~ou.1TbiBaR, 4TO ¢lpoHT aonHbt ~;~any4eHt-~R K paccMaTp~t~saeMOMY Mo
MeHTY epeMeHH yme MHHOBan TOI.IKY Ha6Jl~AeHt-~R H He BJli-1ReT HS se
JlHI.IHHy nOJlR 8 He~, HHTepeCHO 04€HHTb CKOpOCTb H3M€H€HHR 3TOrO 
nonR. 8bi4HC11eHHe no <f)opMyne /17 I noKa3btsaeT, 4TO aMnm·1TYAa 

nOilR YM€HbWaeTCR B ABa paaa 6 T04K€ Z:o:O 38 speMR t = l • b 
b · y'3c ,/y2-1 8 TOT >K€ MOM€HT speMeHJ.1 B T04Ke Z = --none COCTSB!lfi€T Beni.14H-

2y 
HY 0,6 OT MSKCI-1MSJlbHOro. KaK BHAHO, speMR Cy~eCTBOBSHI-1R 3Ha-
41-1TeJlbHOH Bel1H4J.1Hbl nOJlR YB€11J.14HBaeTCR C yMeHbW€HHeM CKOPOCTH 
ABH~€HHR cryCTKa. 
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