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AneKCaXHH 10.11., Een.lleB A.n., nepenbWTeliH 3.A. P9 - 9348 

npoaonbHa.ll ycToliqHBOCTb CHnbHOTOqHoro nyqKa B KaHane 

B MarHHTOAH9neKTpHKe 

B pa6oTe paccMoTpeHbi aonpochi npoaonbHOli ycToliqHBOCTH 6ecKoHeqHo

ro aaMarHHqeHHoro CHnbHOToqHoro nyqKa, ABHlKyweroc.ll B KaHane B MarHHTo

AHaneKTpHKe. HaliaeHbi aenHqHHbi HHKpeMeHTOB HeycToliqHBOCTeli B aaBHCH
MOCTH OT napaMeTpOB nyqKa, reoMeTpHH H xapaKTepHCTHK MarHHTOAHaneKTpH-

Ka, 

Pa6oTa BbmonHeHa B 0Taene HOBbiX MeTOAOB ycKopeHH.II OH.HH, 

npenpHHT 06'&e,nHHeHHOrO HHCTHTyTa Jl,nepHblX HCCJie,noBaHHI 

,ny6Ha 1975 

Alexakhin Yu.I., Belyaev A.P., 
Perelstein E.A. 

P9 - 9348 

Longitudinal Stability of ~igh-Current Beam in 
the Magnetoinsulator Channel 

The problem of longitudinal stability of infinite 
magnetized high-current beam passing in a magnetoinsulator 
channel, has been considered. The values for the instabi
lity increments have been found depending on the beam 
parameter, geometry and characteristics of the magnetoinsu 
later. 

The investigation has been performed at the Departmen 
of New Acceleration Methods, JINR. 

Preprint of the Joint Institute for Nuclear Researdl 
Dubna 1975 

BnepBHe Ha BOSMOZHOCTL HeycToiqRBOCTK rryqKa sapazeHHHX 

qacTHU, ~~ca qepea ~aAeRTpHK, yxaaaAK B !95! r. A.~.AxKeaep 

K H.E.~AH6epr III, ~cnoALSOBaHKe aToro ~RTa ~ yc~eHKH ~e~
MeTpOBHX H CaHTHMeTpoBHX p~OBOAH aHaAK3ap0BaAOCb B pa6oTaxf

2
•
3
/, 

HeyCTO~OCTL nyqRa B RSHaAe B MarHKTO~a~eRTpHKe paCCMaTpRBaAaCb 

B noc~e~ee BpeMH / 4/ B CBffSK C paapa60TROft AKHeftHHX KH~KOHHHX 
YCROpHTeAel / 5/, 3TO HB~eHKe rrpe~CTaBAReT KHTepec TaREe C TOqRK 

apeHKH reHe~K CB~ OOAel K RO~eRTHBHOrO ycxopeHKH KOHOB CK~

HOTOqHHMK 3AeRTpOHHHMK nyqRBMK /S/ , 
B ~Hoi pa6oTe rrpoBe~eH noc~e~oBaTe~HHA aH~a ycToftqHBOCTK 

M~ rrpO~O~HHX ROAe6aHHI peARTKBKCTCROro MOH03HepreTH'IeCROrO 

3AeRTpOHHOro nyqxa,~KZYmerOCH no OCK RaHaAa B K30TpOnHOM ~eppKTe 

C ~a~eRTpH'IeCROI npoHHUaeMOCTLD c H Mal'HKTHOA - / . 

HeAKHeibrue rrpoUeCCH B ~ppKTe K nyqxe He HCCAe~OBaJmCb, XOTH OHK , 

TaR Ee RaR K aHK30TpOnHOCTb <J>eppHTa, MOryT HrpaTL cymecTBeHHYD pOAL 

rrpK B036y.neHHH BO~ CHALHOTOqHHM nyqKOM. 

MH paccMOTpHM ABa cnyqaa: 

a) Heo~eHHYJl cpe,v c BHYTpeHHKM ItaH8.JIOM pa,wca d 
6) cpe,ey, OrpaH:zqeHHfD BHeiiiHBM pS,WCOM ~ > d, 

ITpe~oAaraeTCH , qTo HSMeHeHKeM ~ca nyqxa (RoTopHI ~ 

npOCTOTH cqHTaeTCH paBHHM d no ,u.nme RaHaAa MOEHO rrpeHe6-

peqL (HarrpHMep, nyqox a~eH). 
I 

~TepecyHCb OTHOCKTeALHHMH KHRpeMeHTaMH,60ALmHMH no CpaBHe-

HKil C OTHOCHTeALHHM aHepreTH'IeCRKM paa6pocOM, MH KCOOALSyeM O~o

MepayD r~O~~eCxyD MO~eAL /Z/ ,npHBOAR~D R CBH3K Me~ B03-

MYJ11eHKeM MOTHOCTK aapa~ j't rr; ~, t; == .;;~ (r) · e.Yf(tK~ ~- i W f) 

K rrpO~OALHHM 3AeKTpzqeCRHM noAeM 
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P _ i etJo . E, 
j 'L - ;;;;/ (~- Vo>.tk .. ' 

r.n;e Vo 1 ..fo - H8B03M,YIIIemw:e CKOpoCT:& lii IUOTHOCT:& IJY'IK8 0 VJI> "' k , 
< -~ - ~ ~ fo = (1 - .f• ) ' ./o - C ~ 

Haxo.na: COBMecTHO C rpaH1II'nWIOI yc~OBiiUIMlii pemeHJiie BO.IHOBOro 

E . w 
yprumeHIDI ~ ~ C HCTO'tHliiKOM ~~~ = ""J _/).t , Uo.JYllaeM 

.ztacrrepcHoHHoe ypaBHeHHe *) ' 

/ ~rxJ =- ae"':lJ' 
~(X) < d 

W 1 V.e X=:>e[(w-~v,)R-1 J r.n;e w< = 4.7Tr. l' 177 o"S / 

{I) 
~= &_./ o'/' , 

c <? -~ v. ~ 
<X= 'l , JA-.~, ~ (f-J:jj_) , /3J, = ~, n =c),(, 

0'/' y' 12/Jri 0 r I r I r c / 

J,rx)_ <l>YHKIU!ll Eecce.m. 

KOa<fxPBI.U!eHT £) ~ 6e3rpaH.iNHOI Cpe.IQ>I maeeT BH.n; 

lift) {k, d) 
:0 = H:•J(/(,o/J ' (2) 

r.zte l, = k~ vn.j:J/-1 ' H,.{t)(X) -~ rB.HKe.m nepBoro po,lta. 

B CJJY'lae OrpB.Hii'ieHHoA cpe.IQ>I B 3aBHClrDlOCTlii OT rpaHH'ilWX ycxoBJJI 

npH r= I 
clJ = Jo d:, f; Y, r lr,.eiJ- 7~ r lr, el; .Yo r.i, f; 

J., d, l; Yo { lr,. o/)- Jo rk,d) Yo de, f; (3) 

:!E) Mbl paCCMS.TpHBaeM (I) RB.K ypaBHeHJie OTHOCJiiTeA:&HO W npH 3a,ltali-

HOM k e • Mom!O, O'leB>UHO, C'lliiTaT:& 3a,ltaHHOI ttaGTOTY, Tor.n;a IIHm&aJ! 

nonpaBKa K kil ,onpe.zte.l1lmlll8fl aeycTol'leocn, npl! '!'f-j3ol<<fio 

6y.zteT paBHa Im kl ""- Imw/V0 • 
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~ rpaH~ ~a~eKTpKK - MeT~ H 

r.n;e 

2) _ t rk,.dJ -7~ d,J;.,Z/ 
- Yo d,ciJ- 'J.,ck,.l;· ;;u' 

, I( ( £ J.). fo ( k, t; + o< fio ( £ ~) · J, ( k, (; 
)) - J d t -------

- K
1 
r £ i_ J . :;;, c k, f; + ct: Ko c ae -:1) · .7t. c k, tJ 

""' 

(4) 

~ ~ ~a~eKTpHK-BaKJ'YM. 3.n;ec:r, Yn (X) H Kncx) WYHRIUIH 

HeiMaHa :a Ma.K.n;oHa~.n;a rropa:.n;Ka n • 

I. PaccMOTpHM CHa'laJia CJiyt~aM -~-+ oc · 

0rpaHH'il!MCSl .I(.llmlaMR BOJIH B cpe.n;e, HaMHOro MeHblii"I'IMH pa,wca KaHa.Jia, 

TO eCTb IIMODM K, d » 1 • 

Tor.n;a ~cnepcHOHHOe ypaBHeHHe npRMeT BH.It 

X :ft {X) • 
- =tJeoC. 
J,;tX) (5) 

YpaBHeHHe (5) HMeeT 6eCttHC~eHHOe MHOXeCTBO peweHHH,H3 KOTOpUX 

HHTepec npe.n;CTaBJllleT wnmMaJIE>HOe (no MO,Dy.IIJ)) pemeHHe, COOTBeTCTBYJI)

IIIee HaHMeH:&WeMY :asMeHeHIDJ E i! no ce'leHHIO rryqrm ( E~ c r> L0 ::7, c x 5: )). 
C'IRTM (V;- V.,)/V., MaJillM napaMeTpOM, nOJIODM Vf>- Vo B 

B!lpB.ZeHWIX ;zr,llll a:! H <X , TOr.n;a a:! = tt H 

o( = c./(;. v 1"2~,.~-i ). 
IlpH oeoc: « 1 wm: HaHMeH:&mero peweHIDI 

RMeeM 

r.n;e 

x""= /2[ae0( 

< 
:c~ r = :t.+~, 

X 

' HJIH 

r = w- fre V~ -=.Ke ( Vr- V.,), 

5 

I X I <~ 1 

(6) 



,lla.Jn,me npHMeM, 11TO B mrrepeCYJI!telll HaC ,ltH8Ila30Jre 'l!aCTOT 

~cnepc:e:d e B ;" MOlWO JJpE!He6pe11:&. 

Ec.m o( « 1 ' TO mntpeMeH'l'" Im r •> .KaR ~ 
~ • ueeT MaKCJWYM /Z/ np:e: ae'" ae,..,Q¥ c"') "' ~; , pa11HHI 

Imrmu = :V/f- (7) 

e ' ..J-. C yBeJIHtleHHeM OTHcmemm /" ( o<. ~ fo(() 1 j ~~ n.. 
2f.:Z » 1 ) 

1iaCTOTa, Ha KOTOpol mnq>ellleHT IIIB.ltClDIB.JieH 0 J'Be.IH'D£BB.eTCR 

( W,..u ""' ~ Vf ) ,no TeX nop, ITOKa BHIIo.mlleTCR yc.-oBBe 

o(. ~ 1 • CaMo MaKClDIB.JII>HOe suaqeHHe mmpeMeHTa (7) ocrrae'l'CR np:e: 

3TOM rrpaK'l'~eCKH HeB3111eHHHIII. 

PaccMOTPEM Tenep:& c.JIY'181 oe: » i . IlpH ae « ! no-npe:newy 

pa6oTaeT ~J?MY.m (6), HS KO'l'opol nOJIY'iaeM 

r;w ~- 0.!~. 
!' ::: r <X <s> 

B 3TOM HH'l'epBaJie ,nJ1HB BOJIH ( aect « 1 ) mmpellleHT pac'l'E!T C YllfeH:D-

meHHelll ~ BOAHH • 

.Jl,Jm BOJIH, HaCTOJil>KO KOpoTKHX, 11'1'0 aeo<. >> J , IIIJ!H10CR.U.ll:Oe 

pemeu:e:e ypaBHemm (5) npH6.ntaJITenuo paBBO X ~/•.t · ( i +jot,) • 

wm 

. ~ 2. -~ 
r;wp~-[t+J!:::."fi.(i-+_!.)] il , ae «Je , (9) 

iE) 3HaK KOpM npll BIRJ!CJieHD r BH6l!paeTCR TaK' uo6H R e r < 0 • 

'iTO COOTBeTCTByeT ue,n.~eHHOI BOJIHe f?e Vt! < Vo • 

6 

~ 0 

l) :!:! 

.8. .4 

l .6 .3 

.4 .2 
r/ 

.2 

0 2 3 4 ex 

PMc. I 

t 

.2 

.1 

'I :1 .2 . 3 .• . 5 .6 .7 1. 2. ~- ... 5. 6. 7 . 11: 

PHc. 2 
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r.ne (..{·~ -== 2, Lf - rrepBJ:di HYJID WHKUHK ~ {X) • • CorJJaeHo qJcpMYJie 
/ 5 

( 9) :mmpeMeHT I m r e yueH:&IIl8HHeM .nmnw BOJIHH y6wmeT' KaK ae- • 

TaKHM o6pasOM, rrp!II o< >> i :miKpeMeHT ,KaK ~ ce, .noJmeH 

14M8Tb MaKeJ4MYM rrpH .£ = <£,.,,._.("!')~£. ~pMYJIH (8) H (9) rrpH no,neTa-

HOBKe Je = ~ 1 ,nei!:eTB!IITeJIDHO 1~ rrpH6JIH3HTeJIDHO prunwe 3Ha'le-

HID! -l?er"" I m r = J(tz 
PesyJibTaTH '!HeJieHHoro pemeHHa ypaBHeHHH (5) e 1/IeiTOJII.SOBaHHeM 

30M no.nTBep~ e,neJ~aHHHe Bl:lBO,nbl. Ha pRe. I noKasaHa BeJIH'li/IHa 

£max Cx) , eOOTBeTeTByunail MaKeJIIMYMY IDIKpeMeHTa (IIIJIH, '!TO TO lW, 

KO<$l}lfiUI8HTa yeHJieHM) rrp!II qJHKeJ/IPOBaHHOM o( • ,lVm o( » j 

£,.-.,ax (o{) ~ 2~2 , Ha TOM lite piiieyHRe l10Ka3aHa 3aB:HeHMOCTb MaKe!4MaJID-

HOro 3Ha'leHHH t -= I m r,..,,'X OT rrapaMeTpa 0( • Ilpiii 60JIDWI4X 0( 

6 
.. wt .r< f 

B eorJtaei/IIII e rrp!II JIHlWHIWM aHaJm30M O z J2o< • 
TaKHM o6pa30M,~£ ye:HJieHHH csq H8BHro.nao HMeTb 3Ha'leH:HH 

o< > J, 35 ( o<= 1, 35 eOOTBeTeTByeT MaKCJr1MYMY Kp:HBOit 2e,..,AX C "<') ) , 

TaK KaK npiii ,naJIDHei!:meM yBeJI:H'leHmt 0( ,nJIHHa BOJIHI:l, Ha ROTOpOit 

KO<$l}IIIUIIICHT ycHJieHHH MaRCHManCH, B03paCTaeT, a CaMO MaKCHMaJII.HOe 

3Ha'leHJ/Ie KO<$l)lfiUleHTa ye:HAeHHa n~eT. IlOSTOMY npe,nCTaBAHeTCR ~e

~ecoo6pa3HHM J/ICITOJID30BaHJ/Ie RaHaJta B qJeppiiiTe BM8CTO RaHaJia C IIOrJio

Ii1aJOllli4M llORpHT!IIeM, paCCMOTpeHHI::lM B /2/ • Cpa:aHeHJ/Ie C paC'ltiTSMH /2/ 

llORaSHBaeT, '!TO TaKOit RaHaJI rrp:H TeX lW napaMeTPax ny-rnm l103BOAHeT 

IIO~Tb MaKCJ4MYM yci/IJieHHa Ha ~e BOJII:W 1 ITO'!TH Ha ITO~,nOK MeHb

me.li, rrpH STOM KO<$l)IIIUIIIeHT ycHJieHM B 2, 5 pasa 60JIDllle ( eCJIH no

CJie,IJ;HJ/Ii!: BHpal!teH B ,n6/M ) • 

Ha pRe. 2 l10Ra3aHa 3aBIIICI4MOCTb 

rrp!t1 o( -= f, 3 5. 

8 

rf,; Imf~ 
C<Jf' 

OT ce 

2. OGpaTHMca renepb x c~yqam orpawHqeRROR no P&AHyCY cpeAH. 

PacCMOTpHII ~e BOJUW, TaR:He , 'ITO k~ f I(" (( 1 , HO Bee xe 

k,.d »1 ( 'ITO,O'!eBlf,ltHO,BOSIIOliHO,eCJDt j3oqo 11 1 ».f), 

Tor.n,a RBK .lf,lll (3), TaR H .lf,lll (4) npB6JnmeHHO HMeeM 

.:0 ., e.f! ( K; A} , tJ -= I- I .. B cpe,ne c aaTYXaHHeM I m k; > o 

B npH .nocTaTO'IHO 6oJIDmoit TOJDqiiiHe, Ror.na e~p ( ZA Imkr) » 1 }1 ~ ""- i' 

MOZHO npeHe6pe'll> OTPaElHIIIeM BOJIH OT HapyliHOI rpaH~ H C'!:HTaTI> 

cpe.ny 6esrpaH:H'!Hol. B ,naJIDHebeM 6y,neM npe,nnOJiaraTI>, '!To cpe.na 

npospa'IHa: I tn k; = o ; RpoMe Taro, 6y,neM C'!BTaTI> :mmoJIHeHHI::lM 

ycJIOBKe n j3/ >> 1 • 

B IIIHTepeCHOM ~ rrpH.I!OlteHHI K TeOpli:H ~OHHHX yCROpBTeJieft 

CJJYlUle , o< (< 1 , <£ « 1 

aaYeHBTb npB6Jil!lttiHHWI: 

, ,nHenepCBOHHOe ypaBHCHHe (5) MOltHO 

~ 

We --
1 = r~. ( 1:.. z; eft ktJ) 

(IO) 

BOSMO.IliOCTH, PaccMOTpBM cJie~e 

I) ~opeaowalclas o6JiacTL: 

HO C k_ d >> J TOJIDKO rrpH 

k,.. tJ <"<'.f ( O'!eBH,JtHO, STO YCJIOB:He COBMeCT

<:1/d << 1 ). 

PemeHHe ypaBHeH:HH (IO) &eeT BMm 

/ ..., . [ A.tfS<;~J/.ad 1 ]~ 
~ Lw /." · 'lf_i 1 

/" r ;? f- /.fl•; cJ<i. • (II} 

HeyCTOft'!BBOCTI> B STOM CAY'!ae HOCHT KBa3HCTaTB'!eCRHI xapaKTep 

( Re v1' -= v, ) H He c:BllsaHa c :H3JIY'IeHIIIeM. IIpo,nOJIDHaJI rpyniTBPOBRa 

SJieR'l'pOHOB OOMCHR:eTCR •TeM, 'iTO ITOTeHitHBJII>HOe 8JieKTpB'!eCROe ITOJie 

OCJia6JieHO B C pas, a B:B:XpeBOe, rrpPIBO~ee R CT.I!I'IIIBaHJ/IIl, B 

9 



~ pa3 yne~eHO, C YMCHblliCHRCM ~ BO~, TO eCTb C yBe~e-

HMCM ki! , no Mepe rrp:116JmlleHRfl K nepBOMY pe30HaHCY mnq>CMeHT 

(II) pacTeT. 

2) PeaoHaHcHan o6~CTb: k il ?- 1 . PeaoHaHcHHe "'aCTOTbl onpe,IJ;e-

.JlfflOTCil :113 ypaBHCHRfl _ Km d •IJF • 
clj rn.k,.,tJJ- z !7 

:CELl j 
B CJIY'iae O'ieHb TOHKOA ,IlR3JlCKTPWieCKOR Tpy6bl ( d << ) nepBall 

pe30HaHCHaH qaCTOTa npR6Jl:I13RTeJlbHO paBHa 

wJ. -=C/r;J ~ c0~; J 

BO BC8X OCTaJlbHbiX CJIY'iaffX 
a) tn «eLl k "":7T(-?rn-IJ(i-__d_) · 

d ' m 2nd ZctJ J 

6) In-/)) E.il /... ~ Jr(rn-.I)L- j + ~- J . 
d ' m ntJ JT'Im-.f)'d 

B oKpecTHOCTR peaonaHca I k- lr, 1 « X ypaBHeHRe (10) 
ntJ 

npMBO,IlRTCR K BR,IJ;Y 

1 
Wp<·Wm 

' r'l.(w- Wm) 

j 
(12 ) 

1 +- z:: [i +/=f (1-,.,-<.<:/fj 

HeTpy,IJ;Ho y6e,IJ;RTbCR , 'iTO :mmpeMeHT, KaK ilJymtiUISI "paccTpoAim" 

J = ki!('o- Km , MaKCRMaiiCH rrpR J""' 0 

PeweHM8 ypaBHCHRfl (12) , COOTBeTCTByDmee Me~eHHOA BOJIHe,B 3TOM 

CJIY'iae ecT:o 

r = _ j - i y'J' { tu/ Wm o/1 
2 1-t- z;: [ 1 +/f (kz"'lJ J . 

( 13 ) 

10 

IlpH Ma.IIOH TOJlli!KHC ,IlR3JieKTPHKa ( Z ~d « j ) HHKpeMeHT 

MaKC~eH Ha ,IJ;Jl:I1H8 B~, COOTB8TCTBYDme~ nepBOA pe30HaHCHO~ 

"'aCTOTe, H paBeH 

.., {Sf C Wp.c l.t/3 
lm/ ma>: = 7Z i~p;;d • 

Ec.1l:l1 u Z ~tl >> i , TO MaKCHMYM mmpeMeHTa 

lS$iCWT 
Imrma,r-.:= Jj Y ~-

,IJ;OCTHraeTCR Ha pe30HaHCHOR 'iaCTOTe 

w ~ ~.I c. ' 
""' cLYj< 

(14 ) 

(15 ) 

TaK 'iTO ~ HaR60Jiee HeyCTOft'iHBbiX BOJIH npR6JIH3RTeJlbHO O,ll;RHaKOBbl 

KaK ,IJ;JlR HeOrpaHWl:eHHOA, TaK H ,IJ;JlR OrpaHWieHHOR ITO pa.nnycy cpe,ll;ll. 

)J..1lii MJIJOCTpB.UIDI rrpHBe,IJ;eM 'iRCJI8HHYIO OD;eHKY, 

IlyCTb Ll =d = 5cll, /" 2 iOO , C:-: 10 , rfo = 3 R TOK nytiKa Ic ... 500 A. 

Tor,IJ;a, cor~cHo (14 ) :a (15 ) ,(Imrf.i~ 5 uc , w,. ::)< 3,8· ro9 c-1 . 

3. ]RHeiHble HH~OHHHe YCKOpHT8JIH 06bl'lHO RCllOJlb3YDTCR B TeX 

C~aRX ,KOr,IJ;a Heo6XO,IlRM CRJlbHOTO"'HHR MOH03HepreTWieCKKi ny'iOK/
5/. 

IT03TOMY 3HepreTR"'eCKHi pa36poc HBJIKeTCil BazHeAmen xapaKTepRCTHKOA 

TaKRX ycKOpRTeJleft. Pa3BRTRe HeyCTOi'CIHBOCTR llpHBO,IlRT K MO,IJ;y~ 

aHeprRR aJleKTpOHOB Ha ,IJ;Jl:I1He ny"'Ka. BocnoJlb30BaBlliRCb ypaBHeHHeM 

HenpepbiBHOCTH, MO:EHO HaRTH CM3b Mel!,Izy' aMIIJIRTY,ll;aMR MO.IIYJfJillBll 

cKopocTR ( V1 ) n TOKa ny"'Ka ( Is. ) 
v, =I'lL . 
Vo W Io 

CtiHTall W"" k~ V0 » IIO,IJ;CTaBJIRH f<~ 
MaKCRMa.JlbHHM mnq>eMeHTOM ( 7) , !IOJIY"'HM 

11 
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r~e v- e~ 
- mc~v. ' lnH TipHBe~eHHHX BUWe napaMeTpOB 

V,fVo -=: C;t · T.!Io :3 TO JKe BpeMff OTHOCJiiTe.JThHWI MO.J!Y JtfiUllii 

npO~O~bHOrO HMTIY~bCa cymecTBeHHO BUWe: 
{!_u ::: ,1"-/ ~ . 
/'i!D J 

0 

Vo 
HanpHMep, 3HepreT~eCKOMJ pa30pOCJ B 3% COOTBeTCTByeT 0,51~HaH 

MO.J!Y.II.iU.lM TOKa Ha wnme BO~hl rv I M. lloaTOMY TpeOOBaHJIIe MaJIOCTJ.l 

aHepreT~ecKoro pasopoca rrpHBo~T K xecTKHM TpeOoBaHRrnM Ha Ha~a.Jlb

HYIO MO.J!YJifiUliiiO TOKa .naxe ITp:ll MaJihiX ~ax YCKOpeHM, 

ABTophl o~ro~pHhl D.C.~eKcaH~OBY sa ueHHhle saMe~aHKff. 
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Y CJIOBHB 06MeHa 

llpenpBBTW a coo6weaa.a OHJIH paccWJJAIOTC.R 6ecnnaTao, aa ocaose 
B3aBMBoro o6weaa, YJI&BepcaTeTaw, BBCTBTYTaw, na6opaTopa.aw, 6a6· 
naoTeKaw a aayliJIWW rpynnaw 6onee 50 cTpaa. 
~ llowawo peryn.apaoi. pacCWJll(B B nop.RJJ;Ke o6weaa, H3JJ;aTe.m.ciCd 
OTJJ;eJI e:lKerOJJ;BO BWDOJIBJieT OICOJIO 4000 OTJJ;e.JU>BWX 3aDpOCOB Ba BW" 
cwmcy npenpaaTOB a coo61Qeaai. OHJIH. B TaiCBX 3anpocax cnep;yeT 
o6JI3aTe.m.uo yiCa3WBaTJ. aap;eiCc 3anpaUIBaaeworo B3JJ;aBBll. 

A.D;peca 

llacJ.wa no acew sonpocaw o6wesa ny6JIBKaiUiliMB, a TaiC:lKe 3anpo• 
cw aa OTJJ;eJIJ.BWe B3JJ;aaaJI cnep;yeT aanpaBJIJITJ. no ap;pecy: 

101000 MocKaa, 
FAaaHwii no'l•aM•, n/JI 79, 
H3C>a•eAt.cKuu o•<)eA 
Oti"t.e<)uHeHHozo UHc•u•y•a 
Jli>epHWX UCCAe<)oaaHUU. 

A,ll.pec JJ;Jill noCWJII(B ucex ny6JIBICallBi. B nopliJll(e o6weaa, a Tal()l(e 
JJ;JIJI 6ecnnaTaoi. noJUIBClCB aa aayliJlwe :lKypaanw: 

101000 MocKaa, 
rAa6HWU no'l•aM•, n/JI 79. 
Jlay'IHo·•exHu'lecKaJI ouoAuo•eKD 
OO~e<)uHeHHozo uHc•u•y.a 
Jli>epHWX UCCAe<)oaaHUii. 


