
. C:!JYSe.,~ 

J1.- 133 
. 'coOBIDEHMH 

OB'bE,li;MHEHHOrO 
MHCTJ1TYTA 

H,li;EPHbiX 
MCCJIE,li;OBAHMH 

- .Lly6Ha 

/3 f-9. I~ ... ~<j. /~ r 

s 
~ 
s 
::r: 
~ 
w ... 

pg - 6272 . 

B.M.,ll;amfJIOB, n.A. lloJiy6o.Hpoaa, A.H. Ca<PoHOB, 
B .. B. cJ>eoKTHCTOB 

OTHOCMTEJibHO 3AXBATA 
113 KOJibQEBOrO llYliKA R ~ 30 CM 

J1 YCKOPEHMH ~0 KOHEliHOrO PA~MYCA 

llPE~EJibHOrO TOKA 8 CMHXPOQMKJIOTPOHE 
OMHM 

1972 



S,[{epHblX HCCJie,[{OB8HHJi 
·~< "'"' 

ruTyTa •srilepHhiX uccnenoBa
UHHMH. 0HH H31l8JOTCH B CO-

~;je"'-t' ~ ,I31i9/~_.'iii~ 
:f8~){aHH.IOBtB• H.H AP·· 
: .... · '0rROCJifeJfbBO · .. · ' 
&XM:ra lf3 KOJf.t.lleJoro 
;riD~.· .P9-6272 ;!972 " 

P9 - 6272 . 

B.J1. ,lJ.aHHJIOB, n.A. lloJiy6oHpOBa, A.H. Ca<lJOHOB, 
B.B.IfleoKTHCTOB 

OTHOCHTE~bHO 3AXBATA 
113 KO~bUEBOrO nYqKA R ::: 30 CM 

J1 YCKOPEHHH ,l1.0 KOHEqHoro PA,l1.J1YCA 

.nPE,lJ.E~bHOrO TOKA B CJ1HXPOUJ1~0TPOHE 

OJ1HJ1 



... 

Ha panHycax, 6onb1IIHX 30 eM, B CHHxpouHKnoTpoHe OHHH MarHHTHbiMH 

<floKyCHpyiOIUHMH CHnaMH ~oryT 6biTb ynepJKaHbl 3apHJlbi1 npH : '!aCTOTe MOJly

nHUHH f M = 100 ru .coOTB9TCTBYIOIUHe TOKaM Jl9CHTb - JlBaJluaTb MHKpOaM-

nep I 1 I.· IToaToMy. npencT.aBnHeT HHTepec paccMoTpeTb MexaHH3M, aaxaaTa 

qacTHU B ycKopeHHe .. H3 ny'!Ka, apamaromerocH Ha r = 30 eM, .T.e. H3 Konb

ueaoro HCTO'IHHKa, paBHOM9pHO aanonHeHHOrO: 'laCTHUaMH1 TaK KaK aTO MOJK9T 

nocnyJKHTb CfiOC060M yBenH'l9HHH HHT9HCHBHOCTH .B CHHXpOUHKnOTpOHe, ecnH 

OKaJKeTCH B03MOJKHbiM·. C03JlaTb Ha, Ha'!anbHOM aTane YCKOpeHHH (HnH HHlK9K

THp~BaTb) JlOCTaTO'IHO HHT9HCHBHbiH. KOnbU9BOH fiY'IOK C aHeprHeA '!aCTHU 

oKono 15 Mae xl, · 

·.UnH Bbl'ifCHeHHH'"M9XaHH3Ma 3aXBaTa H3 KOnbU9BOrO cryCTKa: npoBe]leM 

paC'l9T paJlHanbHO-$a30BOro .JlBHJK9HHH· CO Cn9JlYIOIUHMH Ha'!anbHhlMH ycnoBHH-

MH: r Ha'l = 30 eM; ; Ha'l = 0; . ¢Ha'l = 0,4S8 • 10-2 pan/ CM (JlH$$epeH-

UHpoBaHHe no ct ); JlHanaaoH H3MeHeHHH ¢~a'! OT ~-rrl 2 llO 3~/ 2 ; ~ HS'l 

B3HTO KaK KOH9'IH09 3Ha'!eHH9 npH r = 3~ CM JlnH OllHOH H3 '!aCTHU1 Ha'IH

HaiOIUeA ycKopeHHe C .. r Ha'l = 1 .CM, Ha'l~lnbHbiA MOM9HT BpeMeHH ru 0 t •Ha'l . ' ', 

CBH3aH C Ha'!anbHbiM OTHOCHTenbHbiM OTnH'IH9M '!aCTOTbl o6paiUeHHH OT '!aCTO-

Tbi reHepaTopa 
A __ ru o- ru r I 21 
u cneJlyiOIUHM COOTHOIII9HH9M . : Ha'l ru 0 · 

x/ Bonpochi, casraaHHbie c · coa]laHHeM Konbueaoro crycTKa · qaciHu; He 

paccMaTpHBaiOTCH B JlaHHOH pa6oTe · H 6yJlyT npoaHanH3HpOBaHbl B nocneJlyio-

meM. 
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Pac'leT panHanbHo-~aaoaoro .!lBH*eHHH qacTHU npH aaxaaTe Ha TaKoro 

KOnbueaoro HCTO'IHHKa nposeneH nnH y = 0,5 • 10-6 H napaMeTpOB MarHHT-

,· ; ~' : 
uoro H aneKTpH'IecKoro nonea, 6nHaKHX K 

~lfinoTpoali' OJUTM; · . 
pa6o'IHM napaMeTpaM nng CHHxpo-

Ha p~c~; 1 noKa3aH~l 'panlianbHb~~: H1 ~acioa~Ie TpaeKTOJ:>HH; nonytiaiOIIIHecg 

np~ aaxaaTe Ha :Konbueaoro crycTKa 'I~~THii 'c; · ll~K;;~~~-~ni.a'bn.~ ~anifycoM 30 d~'~ 
TpaeKTopHH · ·nocTpoeHbi · nng alia'leHHa ljlaa 'a6nHaH • rpaHHu • ljlaaoaoro 'nHanaaoaa 

a:· Te'leHHe · apeMeHH '3axaaTa~ P aliHanbHbta: paaMep ,. ny<iKa ·· o6ycnoaneH ' 6eTa

·TpOHHbiMH KOne6aHHHMH--BCJt9,!lCTBHe·; OTJ'IH'IHH 'CHHXpOHHOro•-pariHyca 'oT 

r Haq" = 30 • CM •H panHaJtbHO-IjlaaOBbii.tH · Kone6aHHHMH BCJt9,!lCTBHe .. OTJ'IH'IHSl 

'18CTOTbl• •o6paiiieHHSl': OT CHHXpOHHOa. ·'Ha: pH C. I l: nocTp09Hbl M8KCHManbHbl9 

H. MHHHManbHbie, 3Ha'leHHH panHyca• Ha ', O.!lHOM: o6opoTe 'laCTHUbl B · 3BBHCHMOC'

TH OT BpeMeHH ,!lJ'ISl H9CKOJtbKHX 'laCTHU, Ha'IHH8IOI!IHX ,!lBH~eHHe B T9'19HH9 

BpeMeHH~·.aaxBaTa. BpeMg ·aaxBaTa B" STOM< .. Cnyqae COCT8BliH9T .. 60 MKCeK, 'ITO 

npHMepHO B ,!lBa paaa:60nblli9 BpeMeHH 3a.XBaTafH3 U9HTpa,TaK KaK OTCYTCTBYIOT 

noTe pH l!IaCTHU '.H3 -a a> B03Bpai!I9HHH,: ~: U9HTpy H: pa_cceHHHH t Ha: aT~¥~X OCT a~ 

TO'IHOro rasa.· .B Ha'lane .. BpeMeHH aaXBaTa _'IaCTHUbl 3aMennHIOTCH, HO. OCTa~ 
•: ''. ,, " "t-~\ - \ ~ ; '· ,_,·:~~ :;,,/!' . .••.•. ·',,_' :··-> .. ,,,. - c, ' - .. ' .".·' ,._ 

IOTCH BHyTpH o6naCTH ljla30BOft ycTOft'IHBOCTH. qaCTHUhl, Ha'IHHaiOIIIHe ,!lBH~e-

H~e' ripil~epao ~ c~p~-~~~H~ ap~-~e~~· ~a~'aafa · H ~ c~p~nH~~ ~~aoaoro'nH~~~~ 
aoaa', HM9IOT 'ae6onblliY~:·~MliJIH;yny ljlaa~Bbl~ KOJte6aHHft, TaK KS~' ycK~psliOTC·~ 
B6nHaH ·Iiaaao:Becaoi' ~a3i.t~ .. : .-

; ..... 

EcnH nocTpOHTb''iiocTaTO'IHO 6onbllioe <i:Hcno' ljlaaOBblX TpaeKTOpHft. c :onH

HaKOBblM HHTepBanOM no Ha'laJtbHblM jl~38M~ H I_I_O .J3J>9M9HH B. . T':'l.e.H~~ Bpe

MeHH aaxBaTa,. ro H3 !JO~Y'I~!i~()!'O. pHCYHKS MO~HO;OU9HHTb, npHM9pHblft aa -

KOH pacnpeneneHHH . nnOTHOCTH · .'laCTHU. B nyqKe . no a3HMYTY~ 06pa60TKa . peaynh-: 

TaTOB paC'IeTa noKa3biBaeT, 'ITO nnOTHOCTb 'laCTHU MaKCHMaJtbHa B6JtH3H paB""" 

HOB9CHOft ~a3bl H yMeHblliaeTCH K KOHUaM cryCTKa. I13M9H9HHe ~a30Boro QHa

nasoHa B T9'19HH9 BpeMeHH 3aXBaTa·noKa3aHO Ha pHC. 2. 3aXB8T. H8'1HHaeTCH 
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Puc •. I. npouecc ~opMHpOBSBHH nyqxa npH 38XB8Te qacTHU 
crycTKa c r max"' 30 CM AnH U yc = 18 KB, y = 0,5 • 

t 38X ":. 60 . MKCeK. 
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~ npH aaxaaTe H3 TaKoro 

- 6 H .napaMeTpOB MarHHT

napaMeTpaM anH CHHxpo-

paeKT~pHH; nony'IaromHeCSI 

;M"~~i,~i,~~ '~aaHycoM 30 c~'. 
iaaHu '«jlaaoaoro i aHanaaoaa 

nytiKa ,.o6ycnoanea 6eTa

mxpoHHoro '; PBllHYCB . OT 

IMH BcneacTBHe 'oTnH'IHSl 

>CTpOElHbl 'MaKCHManbHbie 

·e .'I8CTHUbl B 38BHCHMOC

~HX llBH*eHHe B Te'IeHHe 

OCT8BlrHeT: 60 MKCeK, 'ITO 

i1Tpa,T8K KSK OTCYTCTBYIOT 

:ceSIHHSI; Ha; 8TOM8X OCT8~ 
, 'I' 

t 38MeanSIIOTCSI 0 HO OCTB:-
, .'.f. ' - '., .- •' 

B:Ubl 0 H8'IHH8IOinHe aBH*e-

;peUH~~''¥li~ciaoro au~~~:;, 
... ~ ... -_f.. ···-

IHHli, T8K. K8K yCKOpHIOTCH 

130l'lb!X TpaeKTOpHli c oalf

Bp.e~e_HH ~ .. T_~.'I.eHHe Bpe

ouemiTb npHMepHbili aa -
>,·.C'"" .• ,.. .... •• • . .... 

HMYTY~ 06pa6oTKa · peaynb-: 

M8KCHM8nbH8 B6nH3H paB:.,;_ 
1aMeaeaue «jlaaoaoro aHa

tc. 2. 3aXB8T. H8'IHHaeTCH 

3 

1511 

60 I 

'~----~--------f!-i 

I ,, 
I I 
I 
I 
I -, I 
I I I 
I 
I 
I 
I 

PHc •. 1. npouecc ~opMHpOBSHHSI ny'IJKS npH saxBaTe 'ISCTHU H3 Kon&ueaoro 
cryCTKa c r maz .. 30 eM nnH U yc = 18 KB, y = 0,5 • 10-6 

t SBX -:_ 60 MKC::eK. 
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0 
npH _l!!. cp Ha'l e6nH3H 90 , K eepenHHe BpeMeHH aaxeaTa «fl~aoBbli!: JlHanaaoH 

paewHpReTeg npHMepao no 290° (oT ~85 n~ 205°) H aaTeM K KOHUY aaxea

Ta Cy~aeTeR JlO HyllR. 

np'eneTaBnReT_- HHTepee paee~oTpeTb, KaKHe npenenbHble TOKH ·MOI'YT 

6biTb yeKopeHbi- B _eHHxpouHKnoTpo.ae OIUUI no KOHe'laoro panHyea npH 'ey

meeTByJOmeM MarHHTHOM none. 

OueH~M npenenbHYJO 'o6"beMHYJO nnoTHoeTb H npeni:mbiwe 'IHeno qaeTHu 

B eryeTK~ sa panHyeax, rne HMeeTeR yMeHbWeHHe Mai'HHTHblX, «floKyeHpylO

mHX_ cHn HnH ,y~e.HbweaHe o6"beMa_ ny'IKa eeneneTBHe aaTyxaHHR «flaaoBbiX Ko

ne6aHHI.; a, TaKJKe aa panHyee rep-:_ 35 eM. Ha pHe. 3 npHBeneaa aaBHeHMOeTb 

oT panHyea_Mai'HHTHoro nonR B H noKaaaTeng aeonaoponaoeTH n JlllR 

eHHxpouHKnoTpoaa OlUHf. HaH6onee yaKHMH MeeTaMH (KpoMe pai!:oaa e6nH-

3H r : 30 eM) RBllRlOTeR t ep = 75 H 89 eM, I'Jle eeTb yMeHbWeHHe n -JlO 

0,0 1, a o61oeM- nyqKa · e'me aenoeTaTO'IHO 6onbwoi!:, H: r ep = 205 eM, rne n 

nanaeT JlO 0,006. npH aTOM _ npennonaraeTeR, 'ITO Ha paJlHyeax JlO 60 eM 

MBI'HHTHaR «floKyeHpOBKa MO~eT 6NTb yBellH'IeHa JlllR ynep~aHHR B8llH'IHH 

aapRJlOB, npHBeneHHbiX B pa6oTe .llaaHnoea B.H. H .np. 1 11, nyTeM yeTa

HOBKH e·· ueHTp eTanbHbiX .UHllHHJlpOB, KOnbueBbiX WHMM HiiH KaTyweK e To -

KOM /"'Jf • 

IJ.pH .. OU8HK8 )te«floK:yeHpylOmHX eHll ny'IKa BOenOnb3yeMeg «flopMynoi!: JlllR 

6eeKoHe'IHO nnHHHo~o napannenenHnena /3/, TaK KaK aa HHTepecyJOmBx aac 

paJlHyCaX ny'IOK MO~HO C'IHTaTb 6e.CKOH8'1HbiM no JlllHHe (no 83HMyTy) H npeae6-

pe'l5 ero KpHBH3HOi!:. PacqeTaag «flopMyna HMeeT BHn: 

Kyn. 

E., max 
:411€ 0 

uv"' 4h arctg~ + l!J. r fn [1+(2!!) 2J l , ' a - . l!J.r 
(1) 

rne £ o = 8,85 • 10-1'2 cp/M - JlH8lleKTpH'l8CKaR npOHHUaeMOCTb BaKyyMa, 

U-v-- 06"beMHaR nnOTHOCTb npoCTpaHCTBeHHOI'O 3apRJla [ ;1 ] , 
ny'IKa [ M ] , l!J. r .:. - wupHHa ny'IKa [ M.] 
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J. 

-~' 
;l 
' ' !I, 

l 
1,-

' \ I 
! ( 

·If .. 
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150 

~1 
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-GilL 
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\. ,· 

" 
/,PeNR 40.xOama 

--."\._to' .?0 ~IJ lo 
·-f~2 j 4 .!J 6 7 

Puc. 2. M3MeaeHne ~a3oBoro nnana3oHa B Te'leHne BpeMeHH· 
KOnbueBoro crycTKS~ 
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:XBaTa $~30Bblft llHarra30H 

H 3aTeM K KOHUY 38XBa-

rrpellenbHWe TOKH MOryT 

1e•moro pall~yca npH 'cy-

lpellenbiwe 'IHcno qacTHU 

· MarJIHTHbiX; $oKyCHpyiO

~ 3_aTyXaHHSI $a30BbiX K0-

3 fiJlHBelleHa; 38BHCHMOCTb 

~eOllHOpOllHOCTH n llnH 

MH (K'poMe .paftoHa B6nH-

eCTb yMeHbWeHHe n llO 

~. c.p. = 205 eM, rlle n 

' 'Ha pallHycax llO 60 eM 

llnH yllepmaHHSI BenH'IHH 

II llP• /l/, rryTeM ycTa

IMM HnH KaTyWeK C TO-

mnb3yeMCSI tflopMynoft llnH 

aK Ha HHTepecyiOIUHX HaC 

~e (no a3HMyTy) H npeHe6-

+( :~J 2J_ L, (1) 

rrpOHHnaeMOCTb BaKyyMa, 

ll:lla ( ;9 ·) , h -. BbiCOTa 

~-• j. 

l r 

""""'"\ 

\I 
I 

·'f. 
'] 

~KJ 

I8Q 

~ 

ISO 

0 
lo 

6 7 

·60 I . 

·flO 

PHc. 2. HsMeHeHHe ~asoaoro llHanasoHa B Te'leHHe apeMeHH·saxBaTa H3 
xonbueaoro crycTKa~ 
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', '~ B ¢opMyne (,1) . .. . E ~y:aJ ~ ] - HanpsnKeHHOCTb aneK 

npocT'paHCTB9HHOro aap.fu:u:i B Bepxil:ea cpe.oHeii' TO'IK9 none] 

nyq:Ka. B. TOii 1Ke TotiKe 'ilnH npe.o~'~i;IIoa . o6'beMHoii' rinoTJIO( 

HsiTbCH Hynro 'cyMMa 'iie¢oKyCHrJYIOIIiea CHllbl npocTpSHCTl 

KYll •. 
e E ,. max . H MarHHTHOii ¢oKycHpyiOIIIeii CHllbi F M = e ru r z -

HOii no p~AHall~H.Oii WHpHHe nyqKa AliH z ":" h( 2 

0TCJOAa: 

a 
vz 

27T£ 0 h J 

ll.r 
+ - 2- dB 

fl. r·ru(r) r. --:-;rr: dr. 
-2 

fl. r: I 4h arctg ~ + ll.r fn [1+(2!!)
2

] l 
2h ll.r 

P~cqe; npoae.sieH .onk pa~Mepa . ny'IKa no aepTHKanH h = 4 

WHpHHbi fl. r • paBHOii WHp~He nyqKa Ha r min= 30. CM (u 
noaa B. H. H .op. 14.5/ fl. r 10 H. 13 CM), a yMeJibW9HH4 

nyqKa no a3HMYTY JiaXOAHliOCb no 4JopMyne 0 Y'IHTbiBaJOIIIeii 
:: ·. . . • 161 

3aTyxaHHe 4JaaOBhlX KOne6aHHii • 

2MJ canst ( ) 1/4 , 

r.oe. K 1 + n 
1-n 

E U . sin cp 
a yc . ·• 

1 
(32 -· :_- U Y,C ycKOp5!IOWee Han} 

ru
8
.- KpyroBaH 'laCTOTa·06paiiieHHH paBHOBeCHOro HOHa [ ~ 

HaH aHeprHH paBHoBecJioro HoHa [Mas] , cp 
8 

- paBHOBeCHa 

llepBbiii BapHaHT paCC'IHTaH · .llliH napaMeTpOB MarHHTHO 

K pa60'IHM1 a BTOpOii aap~aHT- AliH MarJIHTHOrO nonH, npH61 

BeTCTBYJOIIIero nonJO CHHXpOIIHKliOTpoHa 011.f!J1 C KOllbUaMH 

fl. R = 3, 7 CM H fl.z = 11 9 CM1 ycTaHOB1I9HHbiMH Ha Kf 



:==::> ~ 
'lj 

) 1:10 

" 
14) 

" 

B cpopMyne ( ,1} . 

npocTpaHCTBeilaoro'sapsi:na B sepxaeti cpenaeti'TO'IK9 nonepe'lHoro C9'l9HHSI 

ny'l~a. B TOfi :lK9 'To 'IKe 'ilnst npen~'nbHOti OO'b9MHOti rinoTHOCTH non:lKHa paa-· 

HsiTbCSI Hynici 'cyMMS ne~oKyCHpyrouiea CHnbi npocTpaHCTBeHHoro aapsina 

. e E =~~,.; ~ M~rHH~Ho~ <PoKy~Hpyromea cHnbi F M = e c.J r z, ~~ , ycpenaea

Hotl: no panHanJ:,Hoti mHpHHe ny'lKa nm1 z ':" h/ 2 • 

0TCIOLla: 

a 
V!il 

r 

l':lr +,-
!!. , c.J(r) r 

-2 
dB dr 
~ 

( 2} 

Pac'leT npoaeneH nnst pa3Mepa ny'lKa no BepTHKanH h' a 4 CM H panHanbHOti 

IIIHpHHbl f:l r t paBHOfi IUHpHHe ny'lKa Ha r mln = 30 CM (Ha pSOOT, llaHH.;. 

noaa B. H. H np. /4,5/ !!. r 10 H .13 CM},, a yM9Hblll9HH9 npOTSI:lK9HHOCTH 

ny'lKa no aaHMyTy aaxonHnOCb no cpopMyne, y'lHTbiBaromea anHaoaTH'lecKoe 

sa;y~aaHe cp~soBbiX. KoneoaHHfi 
161 

• 

2MJ 

rne. K 1 + 

const ( 

n 
1-n·· 

2 ' 
__ c.J_,.. L...K ___ ) 1/4 , (3} 
E U sin¢ 
. 8 yc 8 

1 
' t: {32 

U yc - yCKOp5IIOIII99 Hanpst:lK9HHe [ KB], 

Kpyroaag 'laCTOTa 'oopameHHSI . paBHOB9CHoro 'HOHa [ ..lli!ll. ] , E. 8- non-w.,- . . ceK 

aaH aaeprHH paaaoaecaoro Hoaa [ Maa] , cp 
8 

- paBHOB9CH8SI cpasa. 

nepBbifi aapHaHT • pacc'lHTaH · nnH napaMeTpoB MarHHTHoro nonH, 5nH3KHX 

K paoO'lHM, a BTOpOti aapHaHT;_ AnSI MarHHTHOrO OOnH, npHonH3HT9nbHO COOT-

B9TCTByiOIII9rO nomo CHHxpouHKnoTpoaa OMHM c KonhuaMH R cp = 17,4 eM, 

fl R = 3, 7 CM H fl Z = 1, 9 CM, ycTaHOBneHHblMH Ha KpbiiUKSX KaMe phi. 

,9 



' ) 

B Taon:Hue 1 npuseneHbl pasMepbi ny'IKOB H pesynbTaTbi paeqeTa no 

lj>opMyne ( 2) npenenbHblX sapHJlOB H TOKOB 1 KOTOpbie MOryT OblTb ynep)!{aHbl 

MarHHTHblM noneM euaxpouuKnoTposa OH.HH sa panuyeax 35, 75, 89 H 205eM, 

rne aa6monaeTeH _yMeHbmesue lj>oKyeupyxomux eun. llpH eymeeTByxomeA lj>opMe 

MarsHTsOrO nonH B nyqKe BbleOTOA 4 eM OT Cmfn = 30 eM JlO KOSe'ISOrO pa-

JlHyea oe3 KOneU ( sap.N! 1) MQ)!{eT yeTOA'IHBO yeKOpHTbeH sapHJl 0,12 • 10-6 Kyn/HMfi 

(orpasH'IesHe sa r cp= 30 + 40 eM) /1/ H npH sanH'IHH KOneu (sap. N92) -

sapHJl 0,23 • 10-6 Kyn/HMn (orpasH'Iesue sa rep = 35 H 89 eM). llpH qae

ToTe MOJlymiUHH f M = 113 ru aTO )laeT TOKH 14 H 26 MKa, eOOTBeTeTBesHOo 

llpenenbHblA ynep)!{HBaeMbiA sapHJl sa r = 200 ·+ 210 eM saMaoro 6onb-

r ep = 35, 75 H 89 eM, TaK KaK ny'IOK sa-
we sapHna, ynep)!{HBaeMoro Ha 

HHMaeT oonbWHA oo~eM. 
B saKnxo'leHHe aBTOpbt npHHOeHT 6naronapsoeTb B.H. 3aMonoJl'IHKOBY sa 

BHHMaHHe K paooTe .H ueHsble KpHTH'IeeKHe saMe'laHHSio 

nuTepaTypa 

1. B.H. llaHHnOB, H.B. nyabiHHH, A.H. CaljJOHOB, E.B. lf>eoKTHCTOBo npenpHHT 

OHHH P-2912, lly6aa 1966. 

2. B.H. naaanoB, B.E. Myxasa, A.H. CaljloHOB. npenpHHT OHHH P9-3181, 

lly6aa 1967. 

3. B.M. llaaanos. npenpHHT OHHH P-1984, lly6aa 1965. 

4. B.M. llaaanos, H.E. Ea'leBH'I, 3.A. nonljlepoa, E.H. Poaaaoa, A.H. Caljlo
aoa; npenpHHT OHHH P9-3968, lly6aa 1968. 

5. B.M. naaanos, n.A.· nony6o5lpOBa, A.H. Caljlosoa, E.B. lf>eoKTHCTOBo Coo6-

meaae OHHH P9-5945, lly6aa, 1971. 

6. A.A. Kon~MeHCKHi!:, A.H. ne6elleB. TeopH!l UHKnH'IeCKHX ycKopaTenei!:, 

lf>.M., MocKBa, 1962, cTp. 159. 

PYKonacb nocTynana B HaJlaTenbCKHi!: OTilen 
7 ljleapan!l 1972 ro11a. 
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1> peaynbTaThi pactteTa no 

hie _MoryT: 6biTb yJlep>KaHbi 

IHy~aX 85,. 75, 89 H . 205CM1 

ITpH cymecTayroineA clJopMe 

= 30 CM JlO KOHettHoro pa

CH aapRJl 0,12. 10-6 Kyn/HMn 

anHttHH Koneu (Bap. N92) -

1 
= 35 u.89 eM). ITpH qac

H 26.MKa, COOTBeTCTBeHHOe 

IQ ·+. 210 CM HaMHOrO 6onb-

89 CM, TaK KaK ny'IOK 38-

:::Tb B.H •. 3aMonDJl'IH~oay aa 

HHHe 

I.B. cf>eOKTHCTOB. npenpHHT 

JenllHHT OIUJH P9-3181, 

1965. 

E.H. PosaHoB, A.H. Ca~o-

•a/ E.B. '. ~eoKTHCTOB. Coo6-

IIH'IeCKHX 'YCKOpHTeneft, 

H3AaTenbCKHA OTAen 
.972 roAa. · 
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