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9-80 31
HOBHKOB ~.fl., ~aKYH H.r . 

Pac~eT OnTHMallbHO~ reOMeTpHH ueHTpanbHort 

061laCTH l!Ia30TpOHa npl1 nOIlOlKHTCJ1bHOIol noTcHUHaJle 

Ha pa3pAAHOH KaMepe HCT04liHKCl ~IPHO 

4HcneHHblMI-I paC4eTaMH ypaoHelil1l1 ABHRCCHHA Hi! 38M 
B peanbHO MOAeIlHpyeMWx MarHHTOM H ancKTpH4ecKHx nOIlAX 

ueHTpal1bHOH o6nacTH l!Ia30TpOHa C BBPHlIItHCli MBrHIHHoro nonA 

nol<aSaHO, 4TO npH Bw60pe onpeAeIleHHO~ rCOHeTpHH ueHTpanb

HOCi 0611acn1 YCKOPHTeIlA C Hcnonb30BBHHOM HCT04H"IKa HOHoe 

C nonO* HTCl1bHblM nOTeHUHallOM Ha paSPAAHOCi KaMCpc Mo*HO 

06ecne4HTb TBK"Ie YCIlOBHA, OPliI KOTOPWX OY401< 4aCT"IU, 

YCKopeHHblCi AO paAliIYCOB 30-35 CM, 6YAeT liIMCTb aMJ1IlI1TYAbi 

paAHaJlbHblX Kone6aHHI1. He npeeblllJBIOIII"Ie 1 ,2 CM . 

Pa60TB nwnonHeHB B na6opaTopHH AAepHblX np05l1eM OHR" . 

PHWX HccneAO.a"M~ . AY6H3 1~80 

9·80·31 
Region 

Potentia! on 

KaK 6 blIlO nO Ka s aHO B pa60Te 111, npH nOIlO)K HTe Il bHOM nOTeHUHaIle, 
noAa HHoM Ha pa3pAAHY~ KaMepy I1 CT04HHKa HOHOB ~aaOTpoHa, YAaeT
CA 06ecne411Tb saXBaT HOHOB B YCKo peHHe C Ha4aIlbH~MH ¢a aaMH 
<po= - 30 -:- +5 0°. n pH 3 TOM MaK CHMaIl bHaA Be ml 4HHa a MnIllHYAbi p a 
Al1aIl bH blX K011e6 aHI1H AIlA Bcei:1 rpy n nbl 3 a XBa4eHHblX HO HOB Ha pa
AHyce 30-35 CM OKaablBaeTCA p a BHo i:1 2,~ CM. 

OAH aKO All A 0 6ec ne 4eHHA SbiCOK03$¢eKTHBHoro BblBOAa 4aCTHU H3 
Ka Mepbl YCKopHTellA )K e naTellbHO YMeHbW HTb MaKC HMan bHY~ BellH4 HHY 
aMnnHTYA~ paA~anbH~X Kone6aHI1 i:1 Ha paAHycax 30 -35 CM ~o 1- 1,5 CM. 

KaK 113BeCTHo / 2 / , Ha yse11H 4eHHe aMnnHTYA~ KOlle6a HHH, BoaHH Ka~
~~X B ueH TpanbHoi:1 0611aCT~ ~a 30TpOHa , cy~ecTBeHHoe BllHAHl1e OKa
a~ Ba~T ABa ~aKTopa: 

a / aCHMMeTpl1A Ha60pa 3Hep rHH HOHOM Ha ABYX yCKOPA~HX ~e
Il~ X AyaHTa, C B~ 3aHHaA C reOMeTpHeH 4eH TpallbHOH 06naCTH YCKO
pe HHA, 

6/ HanH4He nOCTO~HHoro OT pHuaTellbHoro nOTeH411 ana CMe~eHHA 
Ha ~yaHTe , KO T O p~i:1 nOAaeT CA B ueIlAX 60Pb6~ C peaoHaHcHbiM BbiCOKO
4aC TOTH biM p a apA AOM, B03HI1KalOU\HM B Bbico K0 4acToTHoi:1 CHCTeMe. 

H acToR~aA pa60 Ta BbinOllHe Ha C 4ellb~ Bbl60 pa T a K~X YCIlOBHi:1 B 
ueH TpaIlb Ho i:1 06nacTH YCTaHO BKH " ell" 1 3 / /¢a 30TpOHa C npOCTpa HCT
BeHHOH BapH a4He~ MarHH THo r o nOIl~ /, KOTopble np~BeIlH fibl K YMeHb
weHH~ MaKC~MaIlbHOH aMnIlHTYAbi p aAHall bHbl X Kone6aH~i:1, ~nH , 4TO 
TO ~e caMoe, K YMeH bweH~~ a Mnll l1TYAbi npeu eC CHH ueHTp a op6H TbI 
YCKo peHH blx HOHOB OT HOCHTenb HO 4 eHT pa MarHH THoro nonA. 

n pH paaMe~eHHH pa3 p AAHoi:1 KaMep~ HCT04 HMMa HOHOB Ha IlHH HH 
CHMMeTp~ H Me~AY Ay aH ToM ~ aHT HAyaHT Ho i:1 p aMKOH 3 KBHnOTeH4H a Ilb
Hble n HHHI1 yCKopA~~ero BbiCOK04a CTO THoro nonA pe3KO ~e~opMH pY~T 

CA OK0110 ~CT04HH Ka HOHOB, 4 TO n p H BOA~ T K aHa 4l1TenbHO~ HeOAHO
pOAHOCT~ pac npeAeIleHI1A no nA Ha pa CCTOAHH H AO 7 CM OT HC T04
HHKa ~OHOB. B 3TOH 30He np~ HopMan bHblX YCIlOBHRX YC Kope HHA Ha
XOA~ T CR OKono Aec ATH 060POTOB ~oHo e , n03TOMY ~OpMHpoBaHHe 
ue HTpanbHblx Op6HT npo~cxoAHT e He611 a r o npHATHbiX yCIlO B~AX. Ta K, 
Hanp~Mep, B He KoTopblX c IlY4aAx aC HMMe Tpl1A B Ha60pe 3HeprHH Ha 
ne p Bblx 060po Ta x AOC Tl1raeT 10 K3B/06, 4 TO 3KB~BalleHTHO nepBoH 
ra pMOH ~ Ke MarHHTHoro nonA 0, 015 T B 30He, r Ae 4aCTOTa paAH allb
HbiX K011e 6 aH HH n pl1MepHO p aBHa 1, 002. ACH MMeTpHR B Ha60pe 3HeprHH 
Ha nepBblX 060poTax Mo~eT B03H HKHYTb TaKlKe 1-1 3-3a HeYA a4Horo 
Bbl60pa n0110w.eH HA HOHH o ro HC T04HHKa OTHOCHTeIlbHO 4eHTpa MarH~T 

Horo nOIlA YCKopHTeIlA. 
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Ha OCHOS e paC 4 e TO S, npOBeAeH HblX 8 pa60Te 1 11 , Ka aaJ10 Cb lle 

J1eC006p aS HblM CMe CTHT b pa3pHAHY~ KaMepy HCT04H HKa HOHO B n O OT 

HOWeHH~ K reOMeT pH4eCKO~ OCH CHMMeTpHH. H B COOT BeTC TBHH co 

CMe~eHHeM H3Me HHTb B 3TO~ 06J1 aCTH KOHOHry pall H ~ Aya HTa H npo 

THBoAy a HTHoH p a MK H . PaC4eTbi ABH)I(eHYlfl I-I OHO B B 1-13MeHeHHOH reo

Me T p Yl H lleHT p a J1bHOH 0 6J1ac TI-'I YCTaHO BKH " 4>" n pOBOAHJ1I-1Cb 4I-1CJ1e HHO 

Ha 3BM no nporpa MMe CF3DIM H BbInOJ1HeHbl AllA Tpex KOHqJl-lr y 

pa ll HH ll e HTpaJ1b HOH 0 6 J1aCTH. 

PeWaJ1 I-1 C b ypaBHeHHfI CJ1eAy~~ero BI-IAa : 

l ' .. e 2 1'2 • • 
x = --(1 -(3) [& eos(wt + ¢o) + &w + yB - zB ], 

ill 0 It 1 " 2 z y 

.. e 2 1;2 •• /1/ 
y =--(1- B ) ( & cos(wt+ ¢ o) +& + zB - xB ) , 

mo ' Yl Y2 x Z 

e 2 112 f: • • 

z = --(l-f3 ) [ {C z cos(wt +¢ o)+ &z + xBy - yB x l 


rn 0 1 2 

3 AeC b &'X 1' &X1 ' & Zl- KO MnOHeHTbl BeKTo pOB nepeMeHHoro 3J1eKT

pH4eC Koro nOJ1H & , tiJ • &z - KOMnOHeHTbI Be KTo pO B nOCTOAHHoro 
x2 Y2 2 

3J1eKTpH4eCKoro nOJ1f1 , B:l' By. B - KOMnOHeHTbl BeKTopOB Marz 
HI-lTHO r O nOJ1H, e ,rn - 3a p AA H Ma cca YC Ko p fleMblx I-IOHOB, (u - neo 
peMeHHaA BO BpeMe HH 4aCTOTa yCKopA~~ero nOllA. 

KOMnOHeHTbI Be KTopOB n e p e MeHHoro 1-1 n OCTORH Horo 3J1eKTpH4eCKI-IX 

nOJ1eH onpeAe J1AJ1HCb KaK 

' f:' it 2 ) icY xz
'D = E (1 - - - - --E - --E , 

J: It c 2 c 2 Y c 2 z 

. 2 •• / 2/yz Eliiy = Ey (1 - - y-) - ~-E - 2 zc 2 c 2 x c 

f:' Z2 XZ yz

\9 z = E z (1 - --) - - -E --E 

c 2 c 2 x c 2 y 

Tpe XMepHo e 3 J1e KT p H4eC Koe n Olle onpeAeJ1 f1J10 Cb 4HCJ1eHHO no npo

rpaMM aM BOUVAL , RUN BOX , RUNPLO 1 4 / . OHO np eACTaBJ1AJ10 C060H 

cynepnoaHllH~ Tpex nOJ1ei1: 

a/ BblCOK04 a CTOTHoro 3J1eKTpH4eCKoro n Oll fl, 

6 / nOCTOflHHoro BO BpeMeHH 3J1eKTpH4ecKoro nOJ1A CMe~eHHA 

Ha AyaHTe, 
B/ nOCTOHHHoro 3neKTpH4eCKoro nOJ1H OT nOTe HllHaJ1a Ha paa

PAAHOH KaMepe I-ICT04HHKa HOHOB . 

PaCcMaTpHBaJ1HCb 3J1eKTpH4ecKHe nOJ1f1 . 06pa30BaHHble paaJ1H4HblMH 

KOH4>Hrypall HHM;"l 3J1eKTpOAOB / V276 , V277 , V376 , V476 /. 
Ha puc. 1 H 2 nOKaaaHbI 3KBHnOTeHllH aJ1 1-1 3J1eKTpH4eCKoro nonH 

AllR Ba p HaHTa V376 B MeAHaH Hoi1 nJ10CKOCH1 H B nJ10CKOCH1 xz AJ1A 3 
pa3J11-14Hb1X ce4eHHH npH y = 0 , 10 H 20 MM. 3J1e KTpH4eCKoe nOJ1e OT 
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PUc. 1. 3KBHnoTeH ll HaJ1H 3J1eKTpH4eCKoro nOJ1f1 V376 B Me 
AHaHHoH nnOCKOCTH. 

FUc.2. 3K BH n OTeHlll-l aJ1 H 
3J1eKTpH4e c Ko r o nOJ1 f1 

V376 B at<cHanbHoH 

nJ10CKOCTH xz . 
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nOTeH4~ana CMe~eH~ ~ Ha KaMepe ~CT04H~Ka ~OHOB An~ V476 no
Ka3 a HO Ha puc. 3 ~ 4. 

n epeMeHHa~ BO BpeMeH~ 4aCTOTa yCKop~~~e ro non~ 3 aAaBa~a Cb 
B B~Ae : 

( 1 dcu /W = W 1 - -- . t ) 3 o cu dto 
eBo d cu dw d a 

rAe : w o= - -- 4aCTOTa Ha 3 axBaTe , a -- '" -- . _ _ 
dt d m0 10 dt da dt 

= 217-'-~= 34, 607·1 0 paA/c, nOJlY 4eHa np~ 3Kcne p~MeHTaJlb
da dt 


HOM MOAeJl~ pO Ba Hl-1~ Bap~ aTopa 4aCTOTbI. 

MarH~THoe nOJle B * 3aAaBaJlOCb B B~Ae Ta6Jl~1I AJl fl B (r) • B 4(r) , 

04 (r) / B - cpe AHee nOJle, B4 ~ 04 - a MnJllHYAa 1-1 ¢>a3a 4eTBep
TO~ r apMoH~K~ Mar H~THoro no~~/, nOJlY4eHH~x np~ MOAeJl~pOBaH~~ 
Ma rH~THoro nOJl~ YCT aHoBK~ 111j)" 1 5/ . 3aB~c~MOCT~ napaMeTpOB Mar
H~THorO non~ OT paA~yca, np~ BeAeHHble Ha puc. 5, annpOKC~M~PO
BaJl~ C b nOJl~ HOMOM BOCbMO~ CTeneH~ no nporpaMMe APROC c ~c 

nOJlb 30BaH~eM 6~6Jl~OTe 4HoH nporpaMM~ FUNrrLI. KOM nOHeHTbI Ma r 
H~THoro nOJl~, BXOA~~~ e B ypaBHeH~e /1/, onpeAeJl~Jl~ C b no Ij)o p
MYJl aM : 

Bz(r • .p ): B(r) +B (r)cos[0 (r) - 4.pJ .4 4 

aB(r) aB 4(r)

B r (r • .p. z) = z [ -- + - - cos (8 4 (r) - 4.p )


CJr dr 

/4/ae 4 (r) 

- B 4 (r) sin (8 4 (r) - 4.p)1 


B .p (r , .p, z) = rZ [4B 4 (r) . sin (8 4 (r) - 4.p)] . 

B paC4eT a x, B KOTOPblX HY~HO 6b1JlO npocneA~Tb 3a nOBeAe H>1 e M 
4aC T1-I 4b1 Ha paAl-Iycax, npe B~Wa~~I-IX 30 CM , KOMnOHe HTa Ma rH >1 THOrO 
nonfl B (r) onpeAe JlflnaC b no Ij)OpMy.ne: 

B(r) = Boexp(0 .359 (2+ 0 .83 ( B- 2.351(8 ), /5 
rAe : ( = _r_, r = 270 , B =l,202287T.k oTk 

* np~ peWeH>1~ C ~ CTeMbI ypaBHeH>1A / 1/ Ko~noHeHTbI Mar H~ T Horo 
nonfl >1 3 4~n~HAP~ 4eC KO~ C~CTeMhI KooPA~ HaT TpaHe¢opM>1 pOBa~ l-I eb 
B n p~MoyrOJl b HY~. 

V.476 XII",,' 
Z ·OD 40 

3) 

FUc. 3 . 3KBl-1noTeH 4 I-1a~~ 3JleKTp~4e CKo ro no~~ OT nOTe H
41-1 an a Ha pa3pflAHoH KaMepe ~CT04H~Ka ~OHOB V476 
B MeA~aHHoA nnO CKOCT>1. 

FUc.4. 3KB~noTeHlI~a.n~ 
;;0 ,,,,,)

no.n~ V476 B aKC l-1 aJl bHoi:1 
nnoe KOCT>1 xz. 
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PUc . S. 3a BHC~MOCT~ napa
MeTpOB Mar HHT HOr O nOnR 

l(e") OT pa~Hyca . 
20 JO 

PaC4eT~ ~BH~eH~R HOHOB B 3neKTpH4eCKOM no ne Bap~aHTa V376 
nOKa3an~, 4TO B np04ecc YC KopeH~R 3aX BaT~Ba~TCR ~OH~ C Ha
4anbH~M~ cpa3aM~ OT 0 AO 50 o.MaKC~Man b HaR aMnn~ TYAa paA~anbHWX 
Kone6aHH~ AnR 3TO~ rpynnw HOHOB HeCKonb KO 60nb we 30 MM / CM. 
puc. 6/. CMe~eH~eM oc~ ~OHHoro ~CT04HH Ka OT HOC~Ten bHO MarH~T

Horo 4eHTpa He YAanOCb nOA06paTb ycnoBH~, np~BOA~~HX K 3aMeT 
HOMY YMeHbweHH~ aMnnHTYAW Kone6aH~~. PaC4e TW AB~meH~R ~OHOB 
B none Bap~aHTa V277 , pacnpeAeneH~e KOTopo ro npHBeAeHO Ha 
puc. 7 H 8 , npoBoAHn~Cb AnR Tpex pa3n~4H~X nono~eH~~ ~CT04H~Ka 

HOHOB OTHOCHTenbHO 4eHTpa MarH~THoro no nR. B npo~ecc YC Kope 
HHH AnR 3Toro BapH aH Ta nOn H 3aX BaTWBa~TCR ~O H~ C H a 4anbH~M~ 
cpa3 a MH ¢o=-10 07+400. Ha puc .9 nO Ka3aHW TpaeKTopH~ ~eH T pOB op 
6 HT AnR HOHOS C Ha 4an bHW MH cpa3aMH rh : -1 0°, 0 ° , 20 0 ~ 4 0 ° , 
Ha4HHaH C ne p Bo r o 06o poT a nPHxo=3,gS MM, yo = l O MM AO 180-ro 
06opoTa, Kor,qa "" OHb! YCKope HbJ AO paA~yca '" 4 5 CM. 

PUc. 6. TpaeKTop~H 4e HTpa Op6HTbI B nOne V376, V476 AflR 

CTapTOBWX cpa3: 50 , 20 , OQ. 


I 1 ' 1. Y(MM) , I 

1 1 1 I 1 , 
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1 1 1 I 1 I
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1 I I 80 I I 1 
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, : I I 1 I I I I 


IIlI 1Il1 1 I I 50 I 1 1 I ~' 
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0 , I : 0: 0 1 ~ q dj 0: jd 0 1 0 1 0 : 
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V-277 

-20 Z·O.O 


Puc . 7. 3KBHnOT e HI.\Han..., 3neKT p"" "l eC I<oro nonR V277 B Me

AHaHHo~ nnOCKO CT..., Z = O. 
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PUc . B. 3KB~ nOT eH ~ ~an~ 

3neKTp~4eCKOrO nonR 
V277 B aKc~anbHoi:1 

nnOCKOCT~ XZ. 

~3 puc. 9 c neAyeT, 4TO An A Bc e x ~OHOB. HaXOAA~~XCA B A~ana
30He Ha 4anbH~X $a3 -1~ ~ 4o° .aMnn~ TYAa paA~anb H~X Kone6a H ~~ np~ 
~X YCKopeH~H a T ueHTpa AO paA~yca 45 CM He 60nbwe 1,2 CM. np ~ 
AanbHei:1weM YCKopeH~~ ~OHOB AO KOHe4Horo paA~yca H3-3a aA~a6a
TH4eCKoro yMeHbweH~R aMnnHTYA~ Kone6aHH~ BB~AY paCTa cpeAHe ro 
Ma rHI-I THOr O nonA aMnn~TYAa paA~an bH~X Kone6aHH~ B 30He B~BOAa 
ny4Ka 1-13 KaMepbl yCKop~TenA 6YAeT He 60nbwe 1, 0 CM. ft 

~an b He~wee YMeHb we HHe aMnn~ TYAbl paA~anbH~X Kone6aH~i:1 Mo~eT 

6WTb 06ecne4eHO nyTeM YCTpaHeHHA BToporo $aKTopa HX B03HHKHO
BeHHA - nOCT ORHHoro OTp~4aTefl bHo ro CMe~eHHA Ha AyaHTe. B 60nb

~ 

WHX CHHXpOU~KnOTpOHax yC KopAID~aA CHCTeMa, KaK npaBHno, ~MeeT 

OAH H AyaHT. npOTHBoAyaHTHaR 3a3eMneHHan paMKa YCTaHaBnHBaeTCR 
TonbKO B ueHTpanbHO~ 4aCTH YCKopHTenR, n~60, H3-3a pa3nH4HWX 
TPYAHOC Te~ ee pa3Me~e HHA, Boo6~e OTCY TCTByeT. n03TOMy 04eHb 
4aCTO He YAae TCR 06e c ne4~ T b CI-IMMeTpI-I4 HOe nOAKnID4eHl-le OTPH4a
TenbHoro nOTe H u~ana CMe~eH~R Ha AyaHT H Ha npOTI-IBoAyaHTHYID 
paMKy OAHOBpeMeHHO . 3aAa4a YCTpaHeH ~A aCHMMeTpl-l~ B Ha60pe 

8 

X 
[Milt) 

a---6- -9••o· 
~-, '+20" 
+-+--f, .+40" 
~ -0--f. •-10" 

1m 
", ,W l''Ett I"L ';_'Iota ~ ..,,~ UlI t -'i.II« 1- V 

PUc.9. TpaeKTOpHH ueHTpa Op6HT~ B none V277,V476 AflA 
CT a pT0 8~X $a3: 0 , 20, 40, -1 00 . 

17 

16 

1S 

TlOOd -1,7 ..c 
TyGI(.~ 1 HC 

PUc. 10. BpeMeHHble A1-1 a rpa MMbl HMnYJ1bC HO ro n~T aHHR Han pA
meH I-IR cMe~eHHA Ha Ay a HTe H I-IC T04 HHKa ~OHO B. 
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3H epr~H npH Han~4H~ CMe~eH~ ~ Ha Aya HTe MOmeT 6~Tb OT HoC~Ten b HO 

npOCTO peweHa opraHHaa~HeA ~MnynbcHoro nHTaHHR HanpRmeHHR CMe
l1\eHH)'l/6 / . 

Hanp~meHHe CMel1\eHHR Ha AyaHT no HMnynbcHoA cxeMe n~Ta HHR 
nOAaeTC~ TOnbKO B MOMeH T HapaCTaHH~ B~COK04aCTOTHo ro Ha np Rme
HHR. TaK KaK 3TO HapaCTaHHe ~MeeT Me CTO B KamAOM UHKne YCKO
pe HH~, TO 4aCTOTa nOCblnOK OTpH~aTenb Horo CMe14e HHR AO n)f(Ha 6bITb 
cTporo paBHa 4aCTOTe MOAynRUHI-1 BblCOK04aCTOTHoro H an pRmeH~R. 

Ha4ano HMnyn bca CMe14eHI1R He06xOAHMO nOAaTb AO Ha 4ana YCKopeHI1R, 
nOSTOMY, ecnl1 B 4aCTOTHOM Al1anaaOHe B~COK04aCTOTHoA CI1CTeMbl 
eC Tb aanac, TO ero MomHO BKn~4aTb Ha np~MO~ XOA ~I1Kna YCKope
HI1R, ecn~ me aanac 4aCTOT Man, TO HMnynbc CMel1\eHHR MO)f(HO no
AaT b AO Ha4ana np~Moro XOAa KPHBO~ MOAynR ~ ~H, 4T06bl B MOMe HT 
Ha pa CTaH HR B. 4 . HanpR)f(eH~A AO HopManbHoro YPOSH~ Ha AY8HTe 
)'lIIe 6blI10 	 nonHoe Hanpfl)f(eHHe CMel1\eHHf1. KOHel\ HMnYJlbCa /38AHHi:1 
~pOHT/ HanpA)f(eHHfI CMel1\eHI-1f1 AonmeH COBnaAa Tb C Ha4anOM a a XBaT a 
4aCT I1 l\ B npOl\eCC YCKopeHI1f1, T.e. C Ha4a nbHoA 4aCTOToA a a XBaT a 
AI18na30Ha 4a CTOT f o ' nOn Oml1TenbHOe Ha npRmeHHe Ha paapRAHY~ 

KaMepy HCT04HI1Ka HOHOS MomHO TaK)f(e nOAaBaTb I1MnYJl bCHO . npl1
MepHaR BpeMeHHaR nOCneAOBaTenbHOCTb I1MnynbcHoro nl1TaHI1~ Ha
npFlmeHI1~ 	 CMe~eHI1R AyaHTa 11 HCT04HI1Ka 110HOB nOKaaa Ha Ha puc. 10. 

He06xOAI1MO aaMe TI1T b , 4TO CHATHe HanpR)f( e HI1R CMe~eH~R Ha AY
aHTe HeOAH03Ha 4HO npl1BOAI1 T K YMeHbweHI1~ aMnnl1TY Abl KOJle6aHH~, 

a B He KOTopblX cnY 4aRX MomeT n pl1BeC TI1 K ee S03paCTa HI1~, Hanp l1
Mep, KorAa aCI1MMeTpl1~ Ha60pa 3 He prl111 Ha yCKOPFl~l1\I1X l1\e JlRX 
AyaHTa H3-3a HeYAa4HO nOA06 paHHo A reOMe TpHI1 I1MeeT npOTI1BOno 
JlOmHOe 3Ha4eHI1e aCI1MMeTpHH, B~3~BaeMoA HanpRmeHl1eM CMel1\e HHA. 
3TO 03H84ae T, 4TO An A K8)f(AorO KOHKpeTHo r o cnY4aA C Y4e TOM 
peanb H~X 	 ycnoBI1A Tpe6yeT c R npO BOAH Tb I1HAI1BI1Ayan bHY~ On TI1 MI1 3a 
4H~ r eOMeT pl1H l\eHTpanbHoA 06na CTH . 

TaKI1M o6pa3bM, pa C4eTaMI1 Ha 3BM ypaBHeHHA ABl1me HI1F1 B peanb
HO MOAeJlHpyeMbix Mar Ht.-IT HOM 11 3neKTpl14e CKI1X nonRX nOK a 3aHO, 4TO 
npl1 Bbl60pe o npeAeJleHHO~ reOMeT pHI-I l\eHTpallbHoj;j 051l8CT ~ YCKO PI1
Ten~ C HCnOJlb30BaHHeM I1CT04HHK a 110HOB C nOnO)f(I1 T ellbH~M nOTe H
411anOM Ha ero pa3pRAHoj;j KaMepe MomHO 05ec ne4HTb TaKl1e yC1l0
BI1A, npH 	 KOTOp~X YCKopReM~~ nY 40K HOpMallbHOA HHTeHCI1BHOCTI1 
6YAeT I1Me Tb Ha p8A",ycax 30 - 35 CM aMnnl1TYAbi c B060AH blX paAl1anb
HblX Kone5a HI1 j;j, He npeBblwa~l1\l1e 1 ,2 CM. 
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