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Bae.Qesue 

Ill 
8 pa60Te .QIISI MIIOroxpATIIOrO )'CitopeiiBSI TS!lKOIIbiX BOIIOB . B DOTOIII(IIBnbiiOM 

'· . SIIOitTpB'IeCitOM. DOlle HpOAIIOlK~IIO BCDOnb30B4_Tb p4311B'IBO acj$eitTBBHhiX, 38pR.!tOB ROHOB HpR 

BX HpOXOJKAeHBB 'IOpe3 TOJIJtBe MBmeJIH. pa311B'IHOA DIIOTHOCTR. 

121 , .. ' 
Kax D01t838HO B p~60Te 1 npH AOCT8TO'IHO BbiCOitOA SHeprBH BHlKeltiUIR ·w 

0 
'IBCTHil 

B )'CitOpHTenb lt)'II9HOBCJtoe pacce!IJIHe H8 nepe38pS!lK8DIIIBX MBmeanx He npBBOABT It cym~ 

CTBeHHbiM nOTepS!U HHTeHCBBHOCTB D)''lltA B nponecce MHoroxp,THoro )'CitOpOHHSI. 

' / ll 21 ' 
nps paCCMOTpeHHB HpOilSCCB MHOrOitp8THOro )'CitOpOHBSI B pa60Tax 1 ~HitDHH 

pacnpeAeneJIHSI 'IBCTHD C aneprseA '. :w no 38pR.!IOBLIM COCTOHHBHM 0HpOAOIIHII8Cb
1 

no 

c:yllleCTB:Y, xais: 8 LZ - Z eff(W)], rAe Z eff (W) - cpeAHHA aa.p~~.tt 'IBCTBn, npomeAmHx cnoA 

BemeCTB41 AOCTSTO'IHbiA AilS! )'CT8HOBIIOHHH CTBTHCTH'IOCitH p8BHOBOCHOrO pacnpeAelleHHSI 

'IBCTBI( no 38pll.ttOBbiM COCTOSIHHS!Mo 

Tax Eax ¢axTH'Iecxu pacnpeAenease 'IBCTHil no sapHAaM H~eeT aexarop:ym mupusy, 

TO He BCe '18CTHilbi M~r:yT 6biTb 38XB8'10Hbi B pelKHM ycxopeJIHH npu 38A8HHOA anepruu 

HJUKeJtiiJIH ·w (, • 

8 H8CTOKWeA paf5oTe OlleHBBBOTOSI xoa¢¢HilHOHT 38XB8T8 '18CTHil B pelKHM MHOrOKp8T- , -

I aoro :ycxopeHHH. 

BbiBOA ltHHeTB'IecJtoro YpBBHOHBH 

Ill YcxopeHBe 'IBCTBil B SII9M9HT8pHOA H'19Aite1 ~npeAIIOlK9HHOA B paf5oTe · 
1 

onHCbiBBOTCH 

no cneAymmeA cxeMe: 

1) )'CitOpeHBe 'ISCTBilbi (onepaTop 

2) riepesapli.Qita 'ISCTBilLI- c yMeHhmeJIHeM ee aapHAa (onepaTop C ), 
·\ , I 

3) 38MOAII91IBO 'IBCTBilbi ( ODepaTop ·v _), 

4) nepesap9,11xa 'laCTBilbi c yBe~H'IeHHeM ee sap~~.tta (onepaTop L ). 

-· OnepaTopbl , -v + u ·v _ 'uauen-HroT _ pacnp~A_eilene 'IBCTBil no aaepruHM u ue Mea~roT pac- _ 

llp9AOIIOHHH 110 38p9,118Mo OnepaTOpLI, -.. - L - B C )'CTAHABIIBBAIOT DpH ltA>KliOM ABHHOM aHa'le-

I; 
3 

\ 



HB~ snepruu caoe pacnpeuenenue no ~apnAaM ne3aBRCBMO OT Toro, xaxHM ono 6Nno panee. 

U09TOM}' AnSI npOB3BOJILHOll HOpMBpOBBHHOll cjlyBKIIBB pacnpeueneHBSI IIO 3apS~AaM 

BMeJOT MeCTO COOTHOWeHBSI! 

L¢[Z,W]=f [Z-Zf(W)j 
t 1\c 

Ze(W) =JZ ff d Z 

2 2 

~c=f<z-zr> fedz 

C¢[Z,W ]=f l z -Zc(W) 
c 

' !i c 

ZctW)=JZ fcdZ 

2 2 
6 c = f t Z - Z c) f c dZ 

(1) 

UocTpOBB CBCTeMy, B KOTOpOll sneMeHTOM nepBOAB~HOCTB CHJ~T T8K8B yCKOpHTen&HaSI 

~ellxa L V _ C V + , MOJKHo ocymecTBHTb MHoroxpaTnoe ;cxopeHBe ~acTuu. 

Ecnu pacnpeueneuxe ~acTBII a npocTpaHCTae sueprull H 3apS1uoa ua axone a sneMen-

,TapnyXlyCKOpHTellbnyJO ~ellxy ODHCbtBaeTCSI cjlynKIIBell N(W,Z) t TO Ba BblXOAO B3 ~eliJ:B 

cjlynKIIBSI pacnpeuenenun ~acTHII N f W, Z) onpeuenneTCSI ypaaneHBeM: 

N l W, Z ) = L V C V N ( W, Z ) 
I - + 

(2) 

Z -Ze(W) 
N

1
(W, Z) = ff[ 1 fJ 

. 1\e 
d z dZ f [ Z2-ZJW+VZ..J. N W VZ VZ ·z l 

t 2 c "'J t - I+ 2' t. 
he (2a) 

,, 
H3 Bblp8lKOHBB (2a) auuno, ~To cjlynKIIHll pa_cnpeueneHBll ~aCTHll npeucTaanSieTCll a an

ne : N = f f n (W). 

0TcJOua 

Z -Z (W+VZ ) Z -Z t\\+VZ -VZ J 
n(W) =ff dZ d;': f [ 2 c 2 ]fel I e 2 I ]n(W+VZ -VZ ). (3) 

I I 2 C 1\C i\f 2 I , 

Pac~MoTpHM pe'lKHM ycKopennn npu AOCTaTo~no ManbtX ycxopSIJOmux 
1
noTennilanax V 

xorua B03MOlKHO pa3noJKenue nounnTerpanLHblX cjlynxnnll a P!!_A Telinopa no cTeneunM 

p83HOCTell V l Z 2- Z c> H V [tZ 2-Z d -(Z 1-Z f)] • Hcnon&3yB ycnOBBSI HOpMHpOBKH 

f~l'dZ=1 B j fc.IZ = 1 , nony~BM BO BTOpOM npn6nHlKeHBH no 'V : 

l > 

D (W)=I1+V [Z'(W+VZJ-Z~(W +VZ -vz.)]l n[W+VZ (W+VZJ-VZr(W+VZ -VZ r>l+ 
1· -- C L C L C ~ C 

2 2 2 2 2 
+ V \ Z'c 

2
+ Z' f- Z' c Zf) n (W) + ~ V t 6 c+ 6 f) n" tW). 

(4) 

4 

v 
( 
~ 
f 
~ 

~ 
\ 
)' 
~ 

~ 
> i 

> j 

·~~ /' . 
'i 

! 
'fj 
.~· 

''i 

'• ,, 

I 
-~· 

;·t1 
I' 
II> 

)} I" ':\\l 
hr r 
ll 
·r 
'i 
I 
',I 

\ 

._I 

HTepnpyn ypaaueHHe (4), MOlKHO onpeuenHTb cjlyBKJUIJO pacnpeueneHHSI ~acTHll no 

sneprunM nocne i\k npoxoJKueuRll ycKopuTen&uoro sneMeBTa: 

6& 
0 &\W) n 11+ v l Z'c(W I+ VZJ -Z'el IV,+ vzc-Vzr'>l I n(W 0) + 

I= I 

(5) 

+6k V
2 

(Z'
0

2 + Z£2
- Z'0Z'f) n(W) +~ 1\k V 2 (6

2

0
+6 f) n~'- (W) 

Lh-1-1 

W1 =W+V l: IZc
1
lW<JVZ

0
+jV(Zc-Zf)]-Zf[.W +(i+1)V(Z

0
-Zf )]I 

1 ~o 

i=0,1, 2, ••• ,1\k -1. 

H3 ypaaneHHSI (5) MOlKHO naliTH H3MeneHHe c!>YHKIIHB pacnpeuenenun ~8CTHII 3a i\k 

llpOXOJKAeHHll yCKOpHTeJILHOrO sneMeHTa: 

8n& =n 6 k ( W) -n(W)=6k I~V 2 
(6

2
c+6£) n"(W )+ 

(6) 

+[ V (Z 0 -Zf)+~V 
2 

(Z'cZ 0 -Z'r. Zc +Z£ Zf +Z'cZf)]n'(W) + 

2 . 2 
.j. [ V ( Z' c - Zf) + Y, V ( Z'ci Z. c- Z'£ Z c + Z'£ Zf + Z'~ Z f + Z' ~ + Z~ f ) ] n (W) I . 

.KpOMe TOro1 ¢yHKIIHll pacnpeueneHHSI ~8CTBII MenneTCSI TaKlKe BCneuCTBBe BX BHlKeKIIBB 

H BblBOAa H3 yCKOpHTenn, a TaKlKe H3-3a HOTepb B nponecce ycxopeHHSI. 

UY.CTb H3MeHeHBe cjlynxnuu. p8cnpeuenenug 38 i\k npoxomAenuli ~epe3 ycxopnTenb~ 

Hblli sneMeBT BCneuCTBHe BHlKeKIIHH ~aCTBll OHBCblBaeTCll ¢yHKIIBeli 8N
0

=6-kcp
0
(Z)n

0
8 (W-W). 

/2/ _, ... _ > " 

.Llanee, nOCKOnbKY H3 pa60Tbl cneuyeT, ~TO HOTepB ~aCTHll npB UOCTaTO~HO BbiCOKOli 

SHeprHH HHlKeKIIHH W0 M8nbl H HpOHCXOASIT B OCHOBHOM npH nepBbiX npoXOJK!leHHSIX. yCKo-

pHTOJibHOrO sneMeHTa, xoru8 sneprnn ~aCTBll neaennKa, TO noTepn ~acTHll 38 lik ycxope~ 

HBll npu6nulKeHBO MOlKHO npenCT8BBTb .. B BRAe <'JN i = j.k ¢ i ( Z) n l 8 (W - W i ) • 

Tax K8K B nBB~liHOM B8pB8HTe ycKopeHHSI ~pH UOCTaTO~HO 60nhWOM ~Bene yCKOpSIIO-

WBX COKIIBli ¢nyKTy8llBB sHeprBH H8AaJOT KaK 1/yK t a B llBKnB~eCKO~ B8pHaHTe MOlK-

110 ocymecTBHTb BblBOA MOHosnepreTB~ecxoro ny~xa a6nu3H sneprun, rue Z f (W r )~ Z c (W ,), 

TO ~Reno BblBeueHHblX 3a 1\k yCKOpeHBll ~8CTBII MOlKHO TaKlKe C UOCT8Toqnoli TOqHOCTbJO 

npeuCT8BBTb B BRAe HeKOTOpOrO 8 - o6pa3noro CToKa: 8N =hk ¢ (Z )n 8(W -W .). 
r r r r . 

0TCJOua HaXOABM H3MeHeHHe ¢yHKIIBB pacnpeueneHBSI ~8CTHU 38 hk npoxolKueHHli 

~epe3 yCKOpHTenbfiYJO Sl~eliKy,: 

oN =t'iNL\k +8N 0 
-8N -8N 

1 r 
(7) 

5-
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Bs•ny TOro, 'ITO BlilKeJ:IlliH, . BLlBOll • nOTep• 'UICTllll npoBcxonBT s nocTaTo,;no y3~:Kx 
.sHe.preTK'Iecxux BBTepsanax, a TaXlKe Y'IIITLlBaSI, 'ITO 'IBcno Tlli:JIX "J:aCTllll 3a speuSI onuoro 

ycxopeBHll uano, . MOlKBO nanolKBn.: 

¢ (Z > =fe[ z -ze<Wo>J 
0 !!.. 

f 

¢ (Z)=f [Z-Ze(' i 
I - f t;,. I ; 

f 

. ¢ (Z)=f [ Z-Ze(W r> ] 
r f • 

!!.. l 

Torna nn11 tjlyBJtnBB pacnpeneneBHH "':acTJOt B ·ycxopHTene nOIIY'IIIM cnenyJOmee ypeae1111e: 

~-£.[ z - Zy(~ _a_([V(Z 0 -Zt)+%V
2
(Z' Z ·-zf Z +Z'•Z• +Z'- z.)]n+ 

a k , !!..e a w c c c , , c , (B)-

z -"Zf(W) · - , 
+% V 2 (/!i 2-LA~)n'l_+ f.I ]( n S(W ..:w ) -n (k}S(W -W ) -n (k) S(W ..:w ) I . u-, £'" • o o 1 1 r r 

f 

3TOT pe3y:U.TaT llMeeT BarnBUBLlll tjiB3H"J:eCJtHll C~LlCJt. 
I 

Tax ~:ax B. JI&IIlelt !leno'll:e 

onepaTop L nelicTsyeT nocnenou, To pacnpenen~1111e 'laCTJOt no aapnnau smnHeTCH I311eC'I'

.. ·noll tjlynxnnei!, J:oTopaH nn11 aanaHHOil anepr•• "':aCTBllLl onpenenHeTCH onepaTopOM _ L • 3To 
; / '. i 

nel!CTBHTe:U.HO ·uueeT MeCTO llJlSI ·BCeX 'I&CTBil, HAXOJllllllHXCll BBQ YCKOpHTenblloro Slf8M8HTI!fr 

T.e.- nnSI 6om.urHHCTsa_ 'IB.CTHll s ycxopBTene, ecnll paauepLl yc~:opnTem.Boro an:eueaTa AOCTa• 

' TO'IBO uanLlo 0rcJOJla 

~ = .1_ I [ V (Z 0-Z.) +% V
2

( Z' Z
0
-Z'.z + z'. z. + Z' z.)] n+% V 2(!!.. 2~ 2f)n'l+ ak aw . . , . c ·' c , , c ,. . c . 

(Sa) 

+n
0
S(W -W

0
)-n

1
(k) DlW-W

1
)-:-nr(k)S(W-W.r). 

- 3xcnepHMeHTa:U.BLle llABBLle no OO)lHp!te KOHOB an:eueuTOB C aTOMIIhiM KOMepOM Z
0 

.< 50 

nOOBOniiJOT C'IHTaT&, 'ITO B UIHpO!tHX npenenax 0,2 < Z : /Z .<o,8 II!KpllB& pacnpe,!leneiDISI t;,. , 
, , ~ err 0 , · 

no 3apnnau ue 3aBKCllT OT aKeprBB. YpABKeBBe (Sa) nony'leKo ttpH aTOM npell!lOIIOlKeiDII, 

~OTH o6o6me1111e s cny'lae, xor.~ta !!.. f • !!.. 0 SIBnmDTCll tjlyaltllliHMI aKepr•• (np• .z .. o • 
err z -+ Z 

0 
) , He ! npe.~tcTasnHeT 3aTpynaeBHA. 

off 
-' _,..-- . 

IIP• Bhls_one XBKeTB'Iecxoro ypasKeiDIH MLl BCn~m.aosanll ~y~sepcam.uoe speMH"' -

'IBcno npoxol!<lleBllA scex 'laCTBll 'lepea ycKopHTe:U.BbiA aneMeHT. _EcTecT~eKao, 'ITO AnSI 

, 'IBCTHll c .pa31iB'IaoA aKeprKell ·w (coe>TseTCTseuuo cxopocn.JO v ) 'IBcno np~xol!<llellllll 

'lepe3 yCKOpBTe:U.HLlH aneMeHT 38 BpeMll /!it oyneT pa3nK'IHbiM0 

llepeMeKHble k B CBli38BLl npyr C npyrou ripoCTLlM COOTBOUielllleM! /!ikf-v/!it 
' - t 

rne f(v) - AnBKa aneMeHTa nepKOAB'IKOCTB. ~Kltllli:K f(v) HBXOAHTCll B3 _ npOCTbiX I:HBe-

MBTB'IeCXBX cooopa)KeBllil H 38BBC!fT OT ltOBKpeTHOrO BapBaHTa ycxopuTensr. BBOJlll BpeMSI 

npoXOlKlleBllll 'IBCTBUeA C aKeprBeA W aneueaTa nepB~AB'IBOcTB - "'nepuon o6p~meoa"' 
T(W) = Uv , nony'I][M ypasKeoe, onHCbiBaJOmee JI3MeKelllle tjlyJlltJlD pacnpeneneB:Ba 

'IACTBU BO BpeMeHH: 

I 

..--c' 6' 

- an a ' 2 , , , ' , - v2 
2 ? an 

T(W)--=-ILV(Z -Z
0
)+%V (Z

0
Z

0
-ZnZ +ZoZn+Z ZoJln+-(l!io~-A -1+ - at aw· c L . L • L L •• L 2 c. aw 

'(86) 

+n
0

c'l(W-W
0

) -n
1
(t)S(W -W

1
)-n /1) BCW -W 1 ) • 

Qnpene_n;_il!.e_ Koa<fJ<I>BUHaHTB 38XB8T8 'IBCTHll _!:'_ pe)I{'HM.!:;!!i~~-

ycKopeHBl! 

OnpenenBM xoa¢tjiB!lBei!T 38XBBTB 'IBCTBU s pe>KBM uHoroxpaTHoro ycxopeHBll KBK 

OTHOUieHBe n /n r o 
Zf Zc 

J10CXO:U.KY OTHOCBTe:U.HbiO 38pl!Abl --z-"" q f B -- = q c 
/3/ n zo 

cornSCHO smnlllOTCll yHHBepCB:U.HblMH tjlyHltUHliMH BllnB'IHHbl 

HeilureM yno15Ho sseCTB nepeMeHHYJO < • 015oaHB'IBB! 
2( , , , , ) 

-a =u(qc-q~+~U qcqcqfqc+qfqf+qcqf 

b =% u 2 U>:+o~) 

"'e 
of= -z; A c. 

8 =-z· c 0 

2V 
u = ·---· 

A z t/3 
0 0 

•= 

t-+oo • 

A
0

Z:{a 
-., TO B AB:U.-

0 

nony'IHM nnll onpenenei!Bll UOCTOSIHRbiX KOS<jlljlB UHeHTOB n 
r 

H n CTBUBOHBpHOe ypasHeHHe! 
I . -

~(-an+b~)+-2-Ln 8 (<-< 0 )-n8(<-< )-nc5(<-<)] 
dl d< A z 4/3 0 . I 1 r I 

0 0 

C rpaHH'IHbiMB 'ycnOBHllMH! 
dn 

=an-b-
dc 

.. 
... o ...... 

0, n=O 
.~. 
~ I 
.~. 

f 

{9) 

Peureune ypasHeHHSI (9) onpenengeT ljlyHKllHJO pacnpeneneHBSI 'IBCTHU n? sHeprnnM s ycTa-

HOBHBureMCSI pe*nMe yCKOpeHHSI ~ KOs¢1jlHUBeHTbl 38XB8TB.H nOTepH '18CTHU! 

2 1 
n (<) = exp (- J a d< ) x 

AZ413 b b 
0 0 l I 

+ [ n 0 ( < -< ) > f a< exp <~ L ( add+ 
I I b 

. (10). 

• • I I 

• 
+ n 0 ( < -< ) J d< exp (- .L ( ad< ) -

r 1 < r b < j ·, .· ~~' 

< 1 < I 

-n
0
U(<-<·Lf d<·-exp(--f ad< 

0 ' b 
£0 £ i 

7 



•o l •, 
l I dE exp( -....!.. I a dt.) I d< exp ( __ 1_ I add 

Dr • b 
b l l 

; 2L~ l - = 
(11) Do •r 1 • Do 

l l f d< exp(-- J ad< ) I' dE exp (- _1_J ad<) 
b 

b l ll <I ll I 

3JtCTp41101D1p;rs 81tC119piiM911T411biiH9 .QBIU!hi9 .QlUI SojlcpeltTXBJIHX 38pSI.QOB B mBpBBhl pac11pe-

.Q9119BJISI IIOIIOB 110 38pSI.QOBLIJ.I COCTOSIBJISIJ.I llpll 06.QBpJte B TBep.QhiX II r&30BhiX MJimeBHX 

BTOMOB C IIOpli.QitOBLIM IIOM9pOM Z :< &J 
0 It 6o.nee TlllKGJILIM SI19M9BTBM1 0Il9BBM ltOScjJcjJII-

IlBBIIT 3BXBBT8 B pe:lKilM )'Cli:Op91IBSI CaMhiX TliJIC8nLI:X 'UICTIIIlo 8 lt4'18CTBe. MBBBMBllbBOll 

saepriiB l . MOJICBO llplliiiiTJo T8Jt710 SBeprBIO BOIIOB1 llpB ltOTOpOll cpe.QB9JtBaAp8TB'IBLill / 1 . 

:rro.n paccerums paaeu :rrnoaoll a11epT;rpe ;rc~~:opuTens. 

. Tor.11a, paccMaTpuaas :rc~~:opeBJie uoaoa ypaua B ycKopuTene c yr11oaoll SllepTypoA 
. -2 

Y L •3 •10 II IIO.llaras paccaHBJI9 B ycltOpiiT9llbHOM SI19M9HTe SKBIIB8119BTHLIM paccalUIBIO 

B ;rrnepO.QHOII: cjlom.re TMmBHOll 14...!:!!,!: , IIO.ll7'IBM A11ll BOHOB ypaua W i ~ 5 MsB 
•4 cJ.i'l 

( l .- 10 
1 

ITpapOCT sueprax a(<, u ) DpB BL16p8HHOM 3H8'19HBB u o6pamaeTCH B aym. 

11p11 ueKoTopoll: MBBRMallbuoa auepruu •'i 11 wa~~:cawam.aoA •'r. Ecnu • i<•: , To 

B lt4'19CTB9 MIIBIIM&aloBOll saepr1111 '18CTBJI B yCKOpBT9119 Cl1e.QyeT paCCM4TpHB8TL B911B'IIIfiY 
, 

f i 

. l.fBCI19HHhiO Oll9HitB IIOK43LIB4JOT1 'ITO JtOScjlcjlxiOiellT 38XB8Ta Ollp9ll911H9TCSI B OCBOB-

BOM pa3BOCTLIO l 0-l i II B9nB'IIIBOil l i 

Ha pac. 1 llpe.QCTasneu !tOS4MPBJIIIeiiT 3aXBaTa IIOBOB ypaaa B pe:lKilu MBoroKpaTaoro 

ycKopeBIIH xax cjlyunan saeprxx llB.lKeJtnllH .1111.11 ycxop.lllOillRX IIOTeBilBS110B V = 2,"1 MV 

II. V = 8,1 MV ( V = 8,1 MV - IIOT9BIIB4111 OIITllMBllbBLIA .QIIH ycKopeBJI.II B 60llbmell 'IBCTll 

suepreTB'IecKoro BBTepaana • o' • r) • 

Ecnx paccMaTpxaan.. JtoscjlcjlxlUieBT aaxnaTa Kalt cPY.RitlllliO yc1top.1110mero IIOTBH11Hana 

11pu aanauuoli auepraa BH:lKeJtnHR, To sTa cPY.Ritllll.ll OIIBChiB&eTCa ltpiiBOA c MBKCHMyMOM 

llpll 110TeBIIII811e, OIITBM8llbBOM .1111.11 34XBSTB. 3TOT 110TeBilB811 OTnH'IB9TC.II
0 

BOo6me roBOpH
0

' 

OT IIOTeH11Ba11a, OIITHMallbaoro. nnn waoroKpaTuoro ycKopenn. ITosTOMy B o6nacTH saeprua 

IIB:lK9KIIUB B B 0611SCTU MBOrOKp8TBOrO yC!tOpeBJIH fiY:lKBO Bhi6BpaTb p83IlB'IHL19 yCKOpHIOmUe 

IIOT9HlUIBIThl1 BilB OIITBMB3BpOB8Tb 9llUBhlll IIOT9HIIB811 C TO'IeK 3p9HBB 34XB8T8 B yCKOpeBHS. 

3aJtniO'Ieaue 

ITpxaeneaaHe on:euu IIOJtB3LI:BaiOT, 'ITO 11p11 paayMBLIX saeprxsx IIHlK91tllHII 'IBCTHII 

B YCII:OpUTellb 3H8'1BTellbB8H '18CTb BX MOlK9T 6h1Tb 34XBS'l9H8 B pelKHM yCKopeBBHo 

8 

3TO IIOATBepJK.QaeT llpll~a~ayJO B03MO:lKliOCTL C03ll8HUSI YCII:OpBTel1.11 p8CCM8TpBBae

MOrO TBIIB C XOpomell HBT9BCHBHOCTblO IIY'IKBo 0llHaltO cneny9T IIO)l'l9pKfiYTb1 'ITO OilOHKB 

llpOBOllUIIIICh H8 OCHOBe 8KCTp411MSIIlBB B 06118CTb M!lllb!X sueprull ( l • = 10•4 - 5.10•4 ) 
. 1 

B3BOCTBhiX HBM SKCIIepUM9HT8nhHhiX .Q81!Hb!X 110 06.QBpKe BOHOBo 

3TH saepruu .QOCTBlKBMbl B HSCTOHmee BpOM.II ll8lK9 )lllSI CSMhiX TSIJK911LIX BOHOBo 

HanJl'llle llllllO:lKBhiX sKcnepBMeaTsllbBhiX naHBhiX o cjlyBKilBBX pac~~peneneBIIH THJKenHx 

BOHOB IiO 38pSill8U llpB llpOXOJK.QOHIIB 'l9p93 B91ll9CTBO 1103B01111110 6bl llp0B9CTB 6onee TO'lllble 

'IBCI19HBhl9 pBC'IOTbl H8 OCHOBe IIHTerpallbBOrO· COOTHOillOHIISI (3) • 

ITOTepu aaepruu 11p11 TopuoJKeHUB yaopHeMux 'lsCTHil B nepeaapHJKaiOmBX MJimeuax 

BilBSIIOT HS IIPOIIBCC 7CKOp9HIIll OTHOCIITBllbHO nerxux IIOHOB B MOryT 6b1TL Y'IT9Hhl B p8M

It8X UCIIOllb30B8HHOrO M8T9M8TB'I9CKOrO 8P118p8T4o 

Mu orpaHU'III11BCh paccuOTpeBIIeM li -o6p43Hb!X IICTO'IBIIKOB II CTOKOB, OIIHChiBB~ 

ll!BX BSIJK91tll11J00 IIOTepll II BhiBOll 'UICTHII B YCKOp11Ten9o PeallbHhle IICTO'IBJIKII B CTOKH IIMGIOT 

KOBB'IfiYIO lllRpllay • Ec1111 saeprllll IIHlKBKIII!:II IIOHOB llOCTBTO'IBO BhiCOJta ( 60llbme lllBpiiBhl 

p&CIIpe.QeneHHH cPYHKIIIIB CTOK8) 0 TO )"19T STBX mllpBH1 IID-BBllUMOMy 1 CymecTBeBBO Be 113Me

BIIT KOScjlcjliiiiii9HT8 38XB8T8 II MOlKBT 6hiTL_ oc;rmeCTM9H 'IIICI19BHO HS OCHOBO IIBTerpan&BOrO 

COOTHOmBHUSI (3). 

. ABTOphl llpii3118T9llbBLI 'lneay-ioppeciiOHll9BTy Alt8)l9MBII uayK CCCP r.H.<I>nepoBy 

38 IIOCTOmtBhlll BBTepeC It paCCM8TpiiB89MhiM BOIIPOCBU. 
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PHC. 1. 3asHCHMOCTb lt03cpcplUlHOHTA 38XB8T8 HOHOB ypllHa B pelKHM Ml!OrOKpaTl!OrO YCKOpOHHS! 
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