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KaahipoB P.E., CrerraHJOK B.J1. 9 - 9750 

Bapi!aHr rrpeaycKopHremi MHoroaap51UHhiX <~OHOB Ha sHepf'i!JO 
2,4 MsB/A c i!Crronh30BaHHeM BhiCOKO'!acroTHOli JKecTKoli 

£l>oKyCi!pOBKH 

rTpi!BeaeHbi peaynhTa!'hi pac'leTa ocHOBHhiX rrapaMeTpOB rrpeaycKOpi!reng 
MHOroaap51UHhiX i!OHOB c Z/ A ~ 0,4 11 sHepri!eli Ha BhiXoae 2,4 MsB/ A. 

YcKop5110IUa51 crpyKTypa rrpeaycKopi!Teng - oaHopoaHa51 'leTbipexrrpoaoaHa51 
nKH<r51, aarri!ThiBaeMa51 c rroMOIUbJO aaoliHoro H -peaoHaTopa. ¢oKyCi!pOBKa 
rry'!Ka ocyruecran51e!'c51 BhiCOKD'IaCTOTHhiM sneKTpi!'!eCKi!M rroneM, 

Pa6oTa BhlllOnHeHa B J1a6opaTOpi!i! BhiCDKHX sHeprHli OVI.HVI. 

Coo6meHHe 06beAHHeHHoro HHCTHTyTa HAepHbiX HCCJ1eAoBaHHH 

~y6Ha 1976 
~ 

L-- '------------------

• Beeo~Hue 

QqeBB,!J,HO, 'ITO npB C03,ZJ.aHBB HyKnOTpOHa - YCKOpBTenL

HOrO KOMnneKCa penBTBBBCTCKBX B,ZJ.ep / 1/ - He06XO,!J,BMO 

oco6oe BHBMaHBe y,ZJ.enBTL nBHeHHOMY yCKOpBTemo - BH>KeK

Topy, llOCKOnLKY BMeHHO 3,ZJ.eCL ~OpMBpyiDTCB OCH08H~e 
napaMeTpbl YCKOpBeMoro nyqKa_ I•IJ- Ja HB3KOrO OTHOCB

TenLHOrO JapB.D.a Z/ A MHoroJapB.IJ.HLIX HOH08 /M3H/ yc

KopeHHe BX 8 nBHeHHOM YCKOpHTene KnaCCH'IeCKOrO THna 

I cxeMa AnL8apeu,a -limo3Ta/ npe,ZJ.cTa8nBeT onpe,ZJ.eneuu~e 
TPY.IJ.HOCTB, oco6euuo 8 uaqanLuoH: qacTH ycKopHTenB. C 
yMeHLweuaeM Z/ A cyllJ,eCT8euuo aoJpacTaiOT ra6apuTLI, 

cnO>KHOCTL B CTOHMOCTL TaKorO YCKOpHTenB, a 3$¢eKTH8-

HOCTL YCKOpeHHH 'laCTHU, na,ZJ.aeT. 3TO HarnH,ZJ.HO llO,!J,T8ep>K

,ZJ.aeTCH Ha npuMepe TaKBX ycKopHTeneH:, KaK Super Hilac 
Unilac H .D.p. 121 1. B C8JII3H c 3THM npe,ZJ.cTa8nHeT HHTepec 

paCCMOTpeHHe B03MO>KHOCTB HCUOnL308aHHB ,ZJ.nH YCKOpeHHB 

M3H 6onee 3$¢eKTH8HbiX ycKopBIOllJ,HX cHcTeM. 

3Ha'IHTenLHbiM ,!J,OCTH>KeHHeM 8 TeXHHKe nHHeHHOrO yc

KOpeHHH HOH08 MO>KHO C'IHTaTL pa3pa6oTaHHbiH y'leHbiMH 

CCC P 12- 151 MeTO.D. ycKopeHHH u ~oKycHp08KH nyqKa qacTHU. 

BLICOKO'IaCTOTHbiM /Bl.l/ 3neKTpH'IeCKHM noneM, He o6na

,ZJ.alOllJ,HM aKCHanLHOH CHMMeTpHeH. 3TOT MeTO,!J, ll0380nBeT 

cymecT8eHHO yny'IWHTL napaMeTpbl HOHHOrO nHHeHHOrO 

ycKopHTenH, ynpocTHTL ero KOHCTPYKU.HIO, yMeHLWHTL ra6a

pHTLI H CTOHMOCTL. 

B uacTOHllJ,eH pa6oTe npH8e,ZJ.eHLI peJynLTaTLI pac'leTa 

OCH08H~X napaMeTp08 Ha'lanLHOH 'laCTH HH>KeKTOpa HyKno

TpOHa - npe,ZJ.yCKOPHTenB M3H c Z/ A ~ 0,4 H 3HeprHeH: Ha 

8biXO.D.e 2,4 M3B/A. YcKopBIOllJ,aB cTpyKTypa npe,ZJ.ycKopH

TenB - O,!J,HOpO,ZJ.HaB 'leTblpexnp080,ZJ.HaB nHHHB, 3allHTbiBaeMaJI 
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Puc. 1. BapuaHm cxeMbl UHJKeKmopa MH02o3ap.ROHbJX uoHoe 
Ha 12,4 M3B/A. IIpeoycKopumellb - c BlJ ,PoKycupoe1wu, 
OCH08HOU YCKOpumellb - KIIQCCU'leCK020 muna. 1 - UCmO'lHUK 
MH0203ap.ROHbiX UOH08 U fPOpUHJICeKmop; 2 - UMnyllbCHbiU 
mpaHc,PopMamop Ha 100 KB; 3- npeoycKopumeAb

1
2,4 M3B/A, 

Z/ A>0,4; 4 - OCH08HOU ycKopumellb,12,4 M3B/A, Z/ A;::_ 0,5. 

C ITOMO~blO .IJ;BOHHOrO H -pe30HaTopa 14 •6 •IO,I I ,I 31. IlpH

MepHaJI cxeMa HH)KCKTOpa M311, TIOCTpOeHHaJI C HCllOJib30-

BaHHeM TaKoro npe,IJ;yCKOpHTeJIJI, IIpHBe,IJ;eHa Ha puc. 1. 
3TOT BapHaHT HH)KeKTOpa npe.IJ;CTaBJIJieT C060ii: KOM6HHal{HIO 

MeTO.IJ;a ycKopeHHJI H l}loKycupoBKH qacTHU Bq 3JieKTpuqec

KHM llOJieM B npe,IJ;yCKOpHTeJie 3 C KJiaCCH"'eCKOH CTpyKTy

poii: B OCHOBHOH "'aCTH HH)KeKTOpa 4. 

Pac'lem ocHoeHbJX napaMempoe npeoycKopumeA.R 

B npe.IJ;JIO)KeHHOM H.M.Kan"'HHCKHM u B.A. TennJIKOBLIM 

JIHHeHHOM ycKOpHTeJie HOHOBI 41 l}loKyCHpOBKa H ycKopeHHe 

ocy~eCTBJIJIIOTCJI Bq 3JieKTpuqecKHM noneM, o6pa3oBaHHLIM 

"'eTblpexnpOBO.IJ;HOH .IJ;JIHHHOH JIHHHeii:. ,lJ;eii:CTBHTeJILHO, eCJIH 

K 3JieKTpo.IJ;aM JIHHHH npHJIO)KeHo Bq HanpJI)KeHHe, TO npu 

.IJ;BH)KeHHH B.IJ;OJib OCH 3TOH JIHHHH HOHbl llOCJie.IJ;OBaTeJILHO 

HCllbiTbiBalOT ,IJ;eHCTBHe llOJieH C H3MeHJIIOII{HMCJI 3HaKOM 

rpa.IJ;HeHTa, T.e. B03HHKaeT 31}ll}leKT )KeCTKOH l}loKyCHpOBKH. 

PaccTOJIHHe Me)K.IJ;Y npoTHBonoJIO)KHbiMH 3JieKTpo,IJ;aMH O.IJ;Hoii 

llOJIJipHOCTH nepHO.IJ;H'IeCKH H3MeHJieTCJI. 3TO, B CBOIO 
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O"'epe,IJ;L, npHBO.IJ;HT K TOMY, "'TO B TaKOH CHCTeMe B03HHKaeT 

npo.IJ;OJILHaJI ycKOPJIIO~aJI KOMDOHeHTa nonJI. IIpocTpaHCTBeH

HLiii nepHO.IJ; MO.IJ;YJIJII{HH paCCTOJIHHJI Me)I(JJ.y 3JieKTpO.IJ;aMH npH 

3TOM paueH f3 .\, l}lalLI H3MeHeHHii B ropHlOHTaJILHoii H uep

THKaJILHoii: DJIOCKOCTJIX C.IJ;BHHYTLI Ha DOJIDepHO,IJ;a. 

B O.IJ;HOM H3 HaH60Jiee ODTHMaJILHbiX BapHaHTOB TeXHH

"'eCKOH peaJIH3al{HH 3TOH H.IJ;eH, npe,IJ;JIO)KeHHOM H 3KCnepH

MeHTaJILHO npouepeHHOM B.A. TenJIJIKOBLIM c COTPYAHHKa

MH I I
3

•
221 , B Ka"'ecTBe cHcTeMLI Bq nHTaHHJI ycKopJIID~e

$oKyCHpylO~HX 3JieKTpO.IJ;OB "'eTLipexnpOBO.IJ;HOH JIHHHH HC-

noJILJyeTcJI .IJ;Boii:Hoii: H -pe3oHaTop. OH BLinoJIHeH B BH.IJ;e 

CDJIOWHOH MeTaJIJIH"'eCKOH Tpy6LI - 3KpaHa /H BaKyyMHOrO 

KOHTeii:Hepa/, BHyTpH KOTOpOH HaXO.IJ;JITCJI ,IJ;Be Tpy6LI MeHL

wero .IJ;HaMeTpa, pa3pe3aHHLie no o6pa3YJOII{HM. K KpaJIM 

pa3pe3oB KpenJITCJI ycKopJIIO~He 3JieKTpO.IJ;LI. BHyTpeHHHe 

Tpy6LI JIBJIJIIOTCJI pe30HHPYIO~HMH KaMepaMH .IJ;BOii:Horo H -
pe30HaTopa, HaCTpOeHHbiMH Ha pa60"'YIO "'aCTOTy. 

B npe.IJ;naraeMOM uapHaHTe npe.IJ;ycKopHTeJIJI M3H Ha 

2,4 M3B/A 3a OCHOBY BlJITa BLIWeODHCaHHaJI KOHCTPYKUHJI 

B.A. TenJIJIKOBa. Pac"'eT npe.IJ;ycKopHTeJIJI npoJJO.IJ;HJICJI no 
u I I 0 I I I3 4/ 

MeTO.IJ;HKe, HlJIO)KeHHOH B pa6oTax ' ' ' . OcHOBHLie 

pac"'eTHLie napaMeTpLI npe.IJ;yCKOPHTeJIJI npHBe.IJ;eHLI B ma6Au
t~e. 

B npouecce pac"'eTa npe.IJ;ycKopHTenL 6hln pa36HT Ha 

'leTLipe ceKUHH. B nepuoii: ceKUHH .IJ;JIJI o6ecne"'eHHJI .IJ;OCTa

TO"'HOro JaxuaTa M3H B pe)KHM ycKopeHUJI Ha"'aJILHoe 3Ha

"'eHHe CHHXpOHHOH l}lalbl BLI6paHO paBHbiM 76 °. ,lJ;anee Ha 

npOTJI)KeHHH BCeH CeKI{HH ocy~eCTBJIJieTCJI a,IJ;Ha6aTH"'eCKOe 

CTRrHBaHHe 06JiaCTH l}la30BOH YCTOH"'HBOCTH TaK, "'TO CHH· 

XpOHHaJI l}la3a H3MeHJieTCJI OT 76 °.IJ;O 3T npH llOCTOJIHHOM 

3Ha"'eHHH "'aCTOTbl npO.IJ;OJibHbiX KOJie6aHHH H reoMeTpH"'eCKOH 

.IJ;JIHHbl crycTKOB ycKopJieMLIX qacTHU. B nocne.IJ;ylOII{HX 

Tpex ceKUHJIX 3Ha'leHHe CHHxpoHHOii l}lalbl ocTaeTCJI no

CTOJIHHbiM H paBHLIM 37 °. 

B pa6oTe II Ol onpe.IJ;eJieHbl yCJIOBHJI OTCYTCTBHJI pe 30-

HaHCOB CBJI3H, KOTOpble HMeiOT DH,IJ;: 

_Q_< 
nr 

3.IJ;eCL 0 

_1 - • 1 < .Q_ < ____;.2 __ 
' n 1 lomax r Omax 

n > 2. /1/ 
nr 

H 0 r - "'aCTOTa npO.IJ;OJibHbiX H cpe.IJ;HJIJI "'aC TOT a 
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nonepe'IHLIX KOne6aHHH, HOpMHpOBaHHLie K pa6o'leH 'laC TOTe, 

I I ( K I r 0 max ) 
0 max = 0 2 ' 121 

rOmai MaKCHManLHLIH pa.nuyc KaHana, KI =2rr/f3c A, 
I 0 - MO.IJ.HliiHU.HPOBaHHa.ll li~YHKU.H.II .lieccen.ll Hyneaoro nop.H.n
Ka. Pa6oqa.11 .nnuHa aonHLI A 6Lina BLI6paHa paBHOH 206, 
75 eM. liLino peweHo pa6oraTL B nepaoil o6nacTH ycroii'IH
BOCTH I II, nocKonLKY ao BTopoil H rpeTLeil o6nacr.11x 
B03pacTaeT BepO.IITHOCTL B03HHKHOBeHH.II pe30HaHCa HJ-Ja 
yMeHLWeHH.II qacTOTLI npo.nonLHLIX Kone6aHHH B npou.ecce 
ycKopeHH.II. Cpe,D.H.II.II OTHOCHTenLHa.ll qacrora nonepe'IHLIX 
Kone6aHHH eCTL: 

/1 nr =y-;;-· 131 

r.ne 11 - Ha6er $a3LI nonepe'IHLIX Kone6aHHH Ha nepuo.ne 
$oKycHpOBKH. 3a.naa 11 H pa.nuyc aneprypLI - a, Y'IHTLIBa.ll 
I II H 121, MO:>KHO onpe.nenHTL MaKCHManLHO B03MO:>KHoe 
JHa'leHHe npo.nonLHOH qacTOTLI. Pa6oqa.11 qacrora npo.nonL
HLIX KOne6aHHH npHHHManaCL Ha 10<1o MeHLWe MaKCHManLHO 
B03MO:>KHOH. 

YMeHLWeHHe qacTOTbl npo.nonLHbiX Kone6aHHH n no Me
pe Ha6opa 3HeprHH Be,IJ.eT K CHH:>KeHHID TeMna YCKOpeHH.II. 
ll03TOMY B Ha'lane TpeTLeH H 'leTBepTOH CeKIJ,HH 3Ha'leHHe 
n 6Lino yaenH'IeHO. O,IJ.HOBpeMeHHO npHwnocL yMeHLWHTL 
BenH'IHHY Ha6era $a3bl /1 C 0,5 B nepBOH CeKIJ,HH ,IJ.O 0,3 
B 'leTBepTOH. qT06bl COXpaHHTL nOCTO.IIHHOH nponyCKHYID 
CnOC06HOCTL KaHana V k, yMeHLWeHHe /1 6LinO CKOMneHCH
poaaHo yaenH'IeHHeM aneprypLI KaHana. llony'leHHLie B pe
JynLTare aHanHTH'IeCKHX OIJ,eHOK ,IJ.aHHLie 6LinH npHH.IITLI KaK 
HCXO,IJ.Hble ,IJ.n.ll pac'leTa reOMeTpHH YCKOp.IIIOIIJ,e -$oKyCH
PYIDIIJ,eii crpyKTYPLI H .D.HHaMHKH qacruu. Ha 3BM. 

llpH pac'leTe reoMeTpHH YCKOp.IIIOIIJ,e -$oKyCHpyiOIIJ,eH 
crpyKrypLI npe.nycKopuren.ll lllopMa 3neKrpo.noa cneu.HanLHO 
no,IJ.6HpanaCL TaKOH, 'IT06LI BLICWHe a3HMyTanLHble rapMo
HHKH YCKOp.IIIOIIJ,ero non.11 Ha OCH YCKOpHTen.ll 6LinH MHHH
ManLHbl, TO ecTL 'IT06LI peanLHoe none 6Lino no B03Mo:>K
HOCTH nHHeiiHLIM I 4,IO,III. O.nHaKo .na:>Ke B 3TOM cnyqae 
aHanHTH'IeCKH TPY.D.HO yqecTL B03HHKaiOIIJ,He HCKa:>KeHH.II $a-
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Joaoro o6'LeMa ycKop.HeMoro ny'IKa. Mero.n qucneHHoro 
MO,IJ.enHpOBaHH.II ,IJ.BH:>KeHH.II 'laCTHIJ, n03BOn.lleT 060HTH 3Ty 
TPY.D.HOCTL, a raK:>Ke pacc'IHTaTL aKcenraHc KaHana, 3MHT
TaHc ny'IKa H cneKTp 3HeprHH Ha BLixo.ne 1 I 41. 

,lJ,n.11 Henocpe,IJ.CTBeHHOrO C'leTa Ha 3BM 6Lina HCnOnL-
30BaHa CHCTeMa 'leTblpex ypaBHeHHH: 

- d¢ = YI 
dz 

dY 3 
_I = - D • T (N) cos ( K I z) I 

0 
( K 

1 
r )(Y 

1 
) cos ¢ , 

dz 

dr 
~=Y2, 

~:2 
= lc·r +A(N)[I I (K r)sinKI z -Y2 10(Kir)cos~ zllx 

2 
x (Y I) cos¢. 

141 

3.necL r H ¢ - TeKyiiJ,He 3Ha'leHH.II pa.nuanLHoro H npo.nonL
Horo nono:>KeHH.II 'laCTHIJ,bl B KaHane YCKOpHTen.ll, BenH'IHHbl 
T (N) H A(N) nocTO.IIHHLI Ha nepHo.ne ycKopeHH.II, N - HOMep 

nepHO,IJ.a YCKOpeHH.II, D H C noCTO.IIHHbl B Ka:>K,IJ.OH ceKIJ,HH. 
To'IHOCTL HHTerpHpoaaHH.II 6Lina BLI6paHa paauoii O,Ol<1o 
l.nn.11 r H ¢ 1. 

Ha puc. 2 noKa3aHa o6naCTL BXO,IJ.HLIX $a3 H CKOpOCTeH, 
cooTBeTCTBYIDIIJ,HX ycTOH'IHBOMY npo.nonLHOMY .D.BH:>KeHHIO 
HOHOB, nony'leHHa.ll HHTerpHpOBaHHeM nepBLIX .D.BYX ypaBHe
HHH 141 .nn.11 HecKonLKHx f3 . KaK BH.IJ.HO H3 pHcyHKa, 
npOT.II:>KeHHOCTL CenapaTpHCLI no $a3aM COCTaBn.lleT 4,3 pa(), 
'ITO COOTBeTCTByeT K03ciKPHU.HeHTY 3aXBaTa- 0,7. ,lJ,n.llcpaa
HeHH.II B ycKopuren.llx H- 2 H H- 100 npu onTHManLHOH aenH
'IHHe CHHXpOHHOH $a3bl c/Jc = 3'f' H BLIKniO'IeHHOM rpynnHpOBa
Tene Ko3ciKPHU.HeHT Jaxaara paaeH 0,33. llpe.naapurenLHa.H 
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Puc. 2. Cenapampuca npeoycKopumeAJI. 

'l'6x, paa. 

rpynnHpOBKa C OllTHManhHWM K03~~HUHeHTOM rpynnHpOBa
HHB 1,65 - 1,75 B YCKOpHTene H-2 1201yBenH'IHBaeT KOJ~
~HUHeHT 3aXBaTa ,IJ;O 0,55-0,57. 

AKcenTaHc npe.n;ycKopHTenB ,n;nB CHHXPOHHOH ~a3W B 
nnOCKOCTH t/J=rr/2, a TaK)Ke 3MHTTaHC llY'IKa Ha BWXO,IJ;e 
npe,n;cTaBneHw Ha puc. 3. Ilnoll\aAh aKcenTaHca cocTaBnBeT 
71 CM.MpaO, COOTBeTCTBYIOll\aB nponyCKHaB CllOC06HOCTh 
paaHa 0,7 cM.Mpao. KaK BH.n;Ho H3 puc. 3, KaHan npe.n;ycKo
PHTenB MO)KeT npHHBTh ny'IKH co 3Ha'IHTenhHhiM yrnoBhiM 
paCXO)K,IJ;eHHeM, 'ITO Ba)KHO npH pa6oTe C TaKHMH HCTO'IHH
KaMH HOHOB, KaK na3epHWe, a TaK)Ke npll HCllOnh30BaHHH 
o6,n;HpKH B npouecce ycKopeHHB. 

C TO'IKH 3peHHB npaKTH'leCKOH peanH3aUHH MeTO,IJ;a yc
KOpeHHB H ~oKycHpOBKH Bq JneKTPH'leCKHM noneM ,n;nB yc
KopeHHB B,n;ep Ba)KHWM BBnBeTCB BOllpOC OUeHKH ,IJ;OllyCKOB 

8 

Ha HapyweHHe perynBpHoB: CTPYKTypw ycKopBIOll\e-~oKycH
pyroll\eB: CHCTeMW. 0CHOBHWe HCTO'IHHKH cny'laHHWX B03My
ll\eHHH DfJOfOnhHWX H nonepe'IHWX KOne6aHHH yKa3aHW B 
pa6oTe 1 1· , TaM )Ke HJno)KeHa MeTo,n;HKa pacqeTa .n;onyc
KOB. PeJynhTaTw pac'leToB, npHBe.n;eHHwe B ma6Auije, no
KaJwBaroT, 'ITO e,n;HHaB CHCTeMa ,IJ;OllYCKOB, KOTOpaB MO)I(eT 
6WTh npHHBTa npH H3rOTOBneHHH npe,n;yCKOpHTenB B,n;ep, 
onpe,n;enBeTCB ,n;aHHWMH nepBOH H BTOpOH ceKUHH. IlpH 3TOM 
BenH'IHHW ,IJ;OllYCKOB OKa3WBaiOTCB O,IJ;HOrO nopB,n;Ka C npH
HHMaeMWMH ,n;nB ycKopHTeneB: CHCTeMw AnhBapeua 1201 . 

B JaKniO'leHHe aaTopw C'IHTaroT CBOHM npHBTHWM .n;onroM 
no6naro.n;apHTh B.A.TennBKOBa H A.Il.ManhUeBa Ja oKa
JaHHyro no.n;.n;ep)KKY H KOHcynhTaUHH B npouecce BwnonHeHHB 
pa6oTw, B.A.IlonoBa - Ja noneJHwe .n;HcKyccHH npH o6-
cy)K.n;eHHH ee peJynhTaToB, A.H.roBopoBa - Ja noMOll\h npH 
oTna,n;Ke nporpaMM, H.II.roneM6eBcKyiO - Ja noMOll\h B 
o~opMneHHH rpa~H'lecKoro MaTepHana. 

o'z ii'Z'paa. 

z 

. 8 • 6 - -4 \.2 j) 2 \. - 6 6 Z' "'"'· 

-Q300 

Puc. 3. AKcenmaHc npeoycKopumeAJI u oxuoae
Mblii 3MU1111/IQHC YCK0p€HH020 ny'lKa: J - aKcenmaHC, 
2 - 3MU111111QHC. 
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Ta~nHna I 0 

17 Jl"aveTp anepTypH 2a, MY 14-13 14 16 

ITAPAUETPU ITPE!YCKOPATEnH I 18 rnyOHHa MO,IIynaUHH Rma..ja I,05-I,2I I,JD-I,JI 1,54-1,53 

19 CpeAHHR pa.n;Hyc KaHana Ro, w 7,2 8,1 IO,J ... uooaAMe- B e I 11 11 H H a I 20 .J\nHHa nonynepHO)ta VO- e, w 9,55-29,97 30,30- 52353-
nn ITapaveTpH HHH H e,ll. I H 2 cekfillll :J cekuRa 4 ceknHA AynanHw 52,19 -7 ,76 

l 2 
H3Me(!eHMH 

v,.~, w 9,3'3-10,40 12,37 17,46 ~ 4 5 5 21 MaKcMuanbHHR .ltlilaMeTp 

I 3HeprMa KBZ8KilMH W'o, M3B/.l 
3neKTpOlCl 

0,040 0,400 1,200 
22 CpeAHHll llilaMeTp 3neKT- Do, MY 8,92 10,09 12,81 

2 BYXOA861 3HeprHa WK., M3B/A 0,400 I,200 2,400 po.lta 

3 0THOCMTenbHHR 36pftl Z/A 0,4 0,4 0,4 23 MHHHManbHHl! )tMaMeTp D,.,;,,w 8,60-7,61 ~OJ- ~82-
3neKTpolCl '17 ,98 

4 ~4MHa BOnHH ycKopam- ). , Cll 206,75 206,75 206,75 L.p, If 2,86 3,69 4,33 111ero nona 24 .1\nHHa pe3oHaTopa 

5 CMHXpOHHaa <!Ja3a ifc 76°-·37° 37° 37° 25 lliyHTosoe conpoTHBne- Rw, KOM 80 62 52,5 
HHe O)tHOM pe30impyDU{el! 

6 Ko~M!lMeHT 3axsaTa ¢/21" 69~ Kauephl 

7 HanpazesHe sa ~opTax U, KB 140 !50 ISO 26 IToTpeOnaevaa MOIIIHOCTb Pr., MBT 0,245 0,365 0,620 
(Oe3 nyi!Ka) 

8 MaKcHMaJibHaa aanpazes- KB/CW 2IJ-227 215-221 215-221 
600 600 600 HOCTb nona Ha nosepx- 27 l3HY•PeHrtMfl ,IIHaMeTp sa- WM 

HOCTH 3neKTp0lOB KYYMHOrO KOHTel!Hepa 
9 3~eKTMBHOCTb YCKOpe- 8 O,OIJ - O,II8 - 0,295 - 28 BHyTpeHHH!t ,IIHal.!eTp pe- 2Rt, MY 194 194 194 

HMR o, 129 0,195 0,303 30HHpyDII(eR KaMepH 
IO qacToTa npo,llonbHh!X Ko- Q D_o0546- D_o0546- D_o0423- 29 CodcTsessaa .ltOOpoTHOCTh Qo 6000 6000 6000 

Jie~aHHII ,0420 . ,0309 ,0299 pe30HaTopa 
II 0THOCHTellbHaa CKOpOCTb Jc D_o00925- D_o029I- 0 0506- JO :.!OillHOCTb ny'!Ka nplil TOKe R.,I1Br0,040 cr,12o 0,240 

cHHxpossoa qacTMilH ,0291 ,0506 ~,0715 IQ0MA 
<SCR-·-11-)> 

12 MaKcMvaJibHHR pa3vep o~- t-tl!! 9% Jl .1\0llyCTHllaH cpe,IIHeKBa.IIpa- Ml( 30 40 roo 
JiaCTM YCTOR'IIIIBOCTM no -p Tlli!I!aft norpeiiiHOCTb {R3HOC-HWnynbC6M Ha BXO)te Til pa,llll)COB KaHana Rma-

D MHHHuanbHaa de3pa3Mep- )'"'" O,J95 0,328 0,257 - Rmill S < Ro'l 30 38 45 saa qacroTa nonepei!Hh!X 32 )lonycTtiMall cpe,IIHeKsa.n;pa-
KOJie~aHHA T"qsaa norpemHOCTb cpel-

Ml( 

I4 Ha~er $a3hl nonepeqsHx KO- ;w 0,5 0,4 0,3 
Hero paAHyca KaHana 

Jie~aHMl! CMHXpOHHOA 'laC-
33 .1\0:lYCTll!AaH cpe,IIHeKBa.D;- <Jt,L/' 0,06% o,II~ o,IJ% 

TMUH sa nepMO,lle ~OKYCH- paTH'!HaH norpemHOCTb ARM- ~L pOBKM Hh! nonynepHo)ta MOAyna!llillil 
I5 ITponycKHall cnoco~socTb CII•MJ)al 0,7 0,7 0,7 Ill ero KOOp,IIMHaTH 

1,24% Kasana 34 .J\OTIYCTIIMall cpe,IIHeKBa,ltpa- < t"> 1,2% 1,3% 

88 68 
Tlii'!Haft B8JIII'IHHa HepaBHO-

16 qHCJ10 nepMO,llOB YCKO- 183 uepHOCTH HllllpRliteHTMI B)\OJib 
peHWR pe3oHaTopa 
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Py~eonucb nocmynu11a 6 u36ameAbcKuii omoeA 
29 anpeAJI 1976 ZOOQ. 

Y CJIOBHH 06MeHa 

IlpenpHHTbl a coo6meHHJI OIUHI paccblnaJOTCJI6ecnnaTHo, Ha ocaose 
B3aHMHOrO 06MeHa, }'HHBepCHTeTaM, HHCTHTyTa.M, Jia6opaTOpHJIM, 6a6-
JIHOTeKaM B Hay'IHbi.M rpynnaM 6onee 50 cTpaH. 

IJO.MB.MO peryJIJipHOH paCCbiJIKH B nopJI~Ke 06MeHa,H3~aTeJlbCKBH 
OT~eJI e:lKerO,i4HO BblnOJIHJieT OKOJIO 4000 OT~eJILHbiX 3anpOCOB Ha Bbi
CbiJIKy npenpHHTOB a coo6meHHH OIUIH. B TaKax Janpocax cne~yeT 
06JI3aTeJILHO yKa3LIBaTL HH~eKC 3anpalliHBaeMoro H3~HHJI. 

A.npeca 

IlacLMa no seeM sonpoca.M o6MeHa ny6naxallHJI.MB, a TaK:lKe Janpo-
Cbl Ha OT~eJILHLie B3~aHHJI CJie~yeT HanpaBJIJITL no a~pecy: 

101000 MocKea, 
FAaeHwii no'llllaMIII, n/11 79, 
HaoameAt.cKuii omoeA 
06'beOUHeHHOZO UHC111U111YIIIQ 
11oepHbiX uccAeooeanuii. 

A~pec ~JI nocbiJIKB scex ny6naxauaA B nopJI~e o6.Meaa, a TaK:lKe 
~JIJI 6ecnJiaTHOH no~BCKH Ha Hay'IHble :lKypHaJibl: 

101000 MocKea, 
FAaeHt.lii no'lmaMm, n/11 79. 
Jlay'IHO-IIIeXHU'IeCKQII 6U6AU01/IeKa 
06'beOUHeHHOZO UHC111UIIIyllla 
11oepHt.IX uccAeooeanuii. 


