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MHxaiinos A.ll. 9 - 10106 

llpOMe~<yTO'lHbfii KO!IbUeBOfi ycKO]JI!Tellb HHmeKUHOHHOrO 

KO~!!IlleKCa J183 ( p ac'leT CH!!XpOTpOHHOI'O peihHM8 II rpeGOf\Cl!UI H 

K napa~teTpt!M yCKOpH!OiliHX C T8HU<li'i) 

B pa6ore I!poseaen pac'leT Ci!HXporponHoro peih<J~t11 ycKopeHitH il!IH 

Oili!Of'O H3 BapH11HTOB MarHHTHOH crpyKTypbl npO~JeC:·.yTO'!H0rO KOllbl!eBoro 

ycKO[JIJTen5l HIDheKunoHHOro KOMnneKca J1B3. Hn ocHoBaHun 3Toro pilC'IeTn 

llO!Iy'lel!bl Tpe6yeMhle napaMeTpbi BbiCOKO'l8CTOTHbiX ycKOpi'!HllllllX CTIJ!IIll!il, 

Pn6ora nuHonHetta B J1a6oparopnn BLICOKI!X 3HeprHH OllHll. 

Coo6meHMe 06beAMHeHHOrO MHCTMTyTa H)lepHbiX MCCJieAOBaHHH 

,ay6Ha 1976 

© 1976 061>eOUHeHHI>IU UHCJIUIIYJI JIOepHI>IX UCCAe006aHuu){y6Ha 

PacqeT cuuxpoTpoauoro pe*HMa ~nx npoMe*yToqaoro 
KonLueooro ycKopuTenx /ITKY I H ocuoouwx napaMeTpoo, 
KOTOphle He06XO~HMhl npH pa3pa60TKe yCKOpJIIOIUHX CTaH • 
UHH, npooe~eH ~nK O~Horo H3 oapHaHTOB MarHHTHOH CTpyK· 
TYPLI ITKY /I/ c Koaeqaoii 3Heprueii K~ep 0,52 r3B/HYK.II. 
Ha OCHOBaHHH cne~YIOIUHX HCXO~HhiX ~aHHhiX: 3HeprHH HH· 
*eKTHpyeMhiX qacTHU wi II = 12 M3B/HYK.IIOH H HX pa36poca 
DO HMDYllLCY flp/p = ±0,25~; KpaTHOCTH ycKopeHHK q = 1; 
~onyCTHMOH aMUllHTY~hl CHHXpOTpOHHhiX KOne6aHHH 1\Rmax = 
= 20 MM; HHTeHCHBHOCTH UHpKynupyroiUero nyqKa 6.10 12npo· 
IIOHOB/UMn. H qacTOThl cne~OBaHHK UHKllOB /1-'-2/ rq. 

1. Ha'4a.llt.Ha.ll aMn.llullyoa ycKOP.IIPOflleZo Hanp.IIJICeHUJI 

3axBaT qacTHU B CHHXpOTpOHHhli pe*HM, npu6nft*aJO• 
IUHHCK K 100~, MO*eT 6hiTL nonyqea B pe*HMe DOCTOKHHOrO 
DO BpeMeHH WarHBTHOrO DOllK UpB CTyneaqaTOM H3MeHeHHH 
aMnnuTy~w ycKoparoiUero uanp•*eHHJl 121 . .D.n• onpe~eneHHJI 
aaqanLHOH awnnBTY~hl BOCDOllLlyeWCJl COOTHOWeHHeM / 3 / 

KOTopoe npsweauTenLHo K uawewy cnyqaro HMeeT BH~ 

1\EHmu -------- V ~ 2 eV{~nc,b8 - c,D 8 cosc,D8 )' 

/1/ 
E,.H 

r~e tl E H mn 

paBHOBeCHOrO 
nou; Z/ A 

1f 
\ ... 

ay; -1 

y2 -1 
s 

A rrqKEsH 

WaKCHWallLHOe OTKllOHeHHe 3HeprHH OT 
3HaqeHHJl E sH • npHXO~JliUeecJI Ha O~HH HYK
oTaoweuue 3apa~a qacTBUhl K ee wacce; 

E 
y ,., -ill- oTaoweuue nonuoii 3Hep

s EoH 
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rHH Ha HyKnOH YCKOpHeMOH 'laCTHU.bl K 3HeprHH noKOH 

HyKnOHa; a - KO 3<P<iJHU.HeHT paClliHpeHHH op6HT " ; V - aM

nnHTy)l.a ycKopHIOlllero HanpH)I(eHHH; "~" - paBHOBecHaH 

$a3a; q - KpaTHOCTb YCKOpeHHH. 

llpHHHMaH, 'ITO 3HepreTH'IeCKHH pa3Mep o6naCTH yc

TOH'IHBOCTH 6nH30K K 3HepreTH'IecKoMy pa3Mepy HH)I(eK-

\E II rna x \p W i II 
THpyeMoro ny'IKa, T.e. E------ 2- ·-----, H y'IHTLI-

,..11 P E .. ll 

BaH, 'ITO npH nOCTOHHHOM BO BpeMeHH MarHHTHOM none 

¢. -- rr '2, H3 cooTHOllleHHH I 11 HaH)l.eM 
s 2 

\ 2 W.ll A v = 2 ( 22 ) - 1 
--- - TT q .K . I 2! 

11aq P c E,.. 11 Z 

Ha'lanLHaH aMnnHTY )l.a ycKopHIOlllero HanpH)I(eHHH MO

)l(eT 6LITb npe)l.CTaBneHa H B )l.pyrOM BH)l.e, nony'leHHOM 

TaK)I(e Ha OCHOBaHHH COOTHOllleHHH 111 npH TeX )l(e ycno-

BHHX, a HMeHHO: 

v 
li(llj 

I A will \ w 
4 TT q Z ( 1 - a ) ----( ____ _'_!_! )2 

c w . 
ill 

131 

4HcneHHble 3Ha'leHHH Ha'lanLHOH aMnnHTY)l.bl, nony'leHHble 

Ha OCHOBaHHH 3THX Bbipa)l(eHHH, )l.aiOT V\1 ll<llf = 340 B npH 

ycKopeHHH H.IJ.ep ( A/Z - 2) H V = 170 B npH ycKopeHHH 
• pll<l'l 

npoTOHOB ( AiZ ~ 1). 
MaKCHManLHOe OTKnOHeHHe pa)l.HanbHO -$a30BOH TpaeK

TOpHH OT paBHOBeCHOH op6HTLI, COOTBeTCTBYIOlllee cneKTpy 

HH)I(eKTHpyeMoro ny'IKa, MO)I(eT 6LITL onpe)l.eneHo no $op

Myne 

+ Ko3$$HU.HeHT paclliHpeHHH op6HT, paBHLIH )l.n.ll ITKY 

0,263, onpe)l.eneH 'IHCneHHblM HHTerpHpOBaHHeM no $opMy-
ne '4' r .. 

a ~ _l_ J K ( x )!,& ( x ) dx , 
fo o 

r)l.e 1/J ( x) - t/1 - <l>YHKU.HH MarHHTHOH CTPYKTYPLI ITKY; 

K(x) - nepHO)l.H'IeCKaJI <l>YHKU.HH c nepHO)l.OM ro, paBHaH HyniO 
)l.nH KBa)l.pynoneH H CB060)l.HbiX npoMe)l(yTKOB H 1/ p )l.nH )l.H
noneif, r)l.e p - pa)l.HYC KpHBH3Hbl op6HTbl B ~HnOnLHbiX 
MarHHTaX, paBHbiH - 5,36 M. 
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a ~~~~R, 
!\ R rna x~ 73'(- E s II 141 

r)l.e (-3 i - OTHOCHTenLHaH CKOpOCTb HH)I(eKTHpyeMLIX 'laCTHU.; 

R =IT! 2 rr - cpe.IJ.HHH pa)l.Hyc op6HTbl ITKY c nepHMeTpoM 

II, paBHhlH -13,4 M. 

Ha OCHOBaHHH $opMynLI 14/ C y'leTOM 111, 121 H 131 
HMeeM 1\ R max= 8,8 MM. 

2. 3aKOH U3MeHeHUJI MQZHU1/IHOZO nOAJI 6 ijUKAe 

llpH paBeHCTBe lliHpHHbl HH)I(eKTHpyeMOrO ny'IKa H MaK

CHManLHoro pa3Mepa o6nacTH ycTOH'IHBOCTH B pe)I(HMe 

nOCTOHHHOro BO BpeMeHH MarHHTHOrO nonH B CHHXpOTpOH

HOe yCKOpeHHe MO)I(eT 6b1Tb 3aXBa'leHO -50~ 'laCTHU.. C 
u.enLIO ysenH'IeHHH 34><beKTHBHOCTH 3aXBa Ta )1.0 npH6nH)I(aiQ

llleHCH K 100ct'o npH )l.OnyCTHMOH aMnnHTy)l.e CHHXpOTpOHHbiX 

KOne6aHHH, paBHOH 20 MM, HMeeTCH B03MO)I(HOCTb HCnOnL-

30BaTb CTyneH'Ia TYIO MO)l.ynHU.HlO aMnnHTY)l.bl YCKOpHIOlllero 

HanpH)I(eHHH CHa'lana C Vila 'I )1.0 2 V 11<1'1 , a 3a TeM C 2 Vll<l'l )1.0 

3V ll<l'l 'lepe3 HHTepsanLI BpeMeHH, 6nH3KHe COOTBeTCTBeHHO 

114 H 112 nepHO)l.a CHHXpOTpOHHbiX KOne6aHHH. llpH 3TOM 

MaKCHManbHbiH nonypa3Mep ny'IKa B COOTBeTCTBHH C $op

MynaMH 111, 141 B03paCTaeT )1.0 15,3 MM. 

QqeBH)l.HO, 'ITO nepeXO)l. OT nOCTOHHHOrO BO BpeMeHH 

MarHHTHOrO nonH K HapacTaiOllleMy C nOCTOHHHOH CKO

pOCTblO )l.On)l(eH 6b1Tb nnaBHbiM H ero )l.nHTenLHOCTb )l.OIT)I(Ha 

6b1Tb 3Ha'IHTenLHO 6onLllle nepHO)l.a CHHXpOTpOHHbiX KOne-

6aHHH. C )l.pyroH: cTopoHbi, B npou.ecce 3Toro nepexo)l.a 

aMnnHTy)l.a pa)l.HanLHbiX CHHXpOTpOHHbiX KOne6aHHH He )l.On)I(

Ha npeBbllllaTb )l.OnyCTHMOH BenH'IHHbl. ll03TOMY CKOpOCTb 

H3MeHeHHJI MarHHTHOrO nonH )l.OIT)I(Ha HapacTaTb OT HynH 

)1.0 HOMHHanLHOrO 3Ha'leHHH no 3aKOHY, 6nH3KOMY K nH

HeHHOMy, a, cne)l.oBaTenLHO, MarHHTHoe none B nepexo)l.

HOM pe)I(HMe )l.OIT)I(HO H3MeHJITLCJI no 3aKOHY, 6nH3KOMY 

K napa6onH'IeCKOMy. 3TOMY Tpe6oBaHHIO B )l.OCTaTO'IHOH 

Mepe Y.IJ.OBneTBOp.ReT H3MeHeHHe MarHHTHOrO non.R B nepe

XO)l.HOM pe)I(HMe no 3aKOHY KOCHHyCa, T .e. 
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B(t)- B. t B (1-cos277vt ), 151 
1 m 

r,D,e B i - Ha'laJILHOe MarHHTHOe JIOJie B MOMeHT HH)I(eKIJ,HH, 

KOTopoe orrpe,D,eJIJleTCJl rro dJopMyJie 

B i ~ i ~!j ~!_~~!.~~-~~H) I 61 

AHaJIH3 IIOKa3LIBaeT, 'ITO 6JIH30K K OIITHMaJILHOMy xa

paKTep H3MeHeHHJl MarHHTHOrO IIOJIJl B rrepeXO,D,HOM pe)I(H

Me B COOTBeTCTBHH c Bhipa)l(eHHeM 151 IIPH B m = 2,6 KFc, 
f' = 4,2 F~ H ,D,JIHTeJILHOCTH nepeXO,D,HOrO pe)I(HMa ~ 40 MC. 
liOJILIIIee "3aTJlrHBaHHe" BO BpeMeHH nepeXO,D,HOrO pe)I(HMa 

Heu,enecoo6pa3Ho, TaK KaK 3TO npaKTH'IeCKH He cnoco6-

CTByeT yMeHLIIIeHHIO MaKCHMaJILHOH aMnJIHTY,D,hl pa,D,HaJILHhiX 

CHHXpOTpOHHhiX KOJie6aHHH H, KpOMe yaeJIH'ieHHJl lJ,HKJia 

YCKOpeHHJl, MO)I(eT npHBeCTH K yBeJIH'ieHHIO IIOTeph Jl,D,ep 

H3- 3a rrepe3apH,D,KH Ha Ha'iaJILHOM yqacTKe ycKopeHHJl. 

TaKHM o6pa30M, )l(eJiaTeJILHO, 'IT06LI MarHHTHoe none 

a IIKY H3MeHJlJIOCL no 3aKoHy, 6JIH3KOMY K Bhlpa)l(eHHIO 

B(t)~0,938.A t 2,6(1-cos2,6:) r): 1 
Z · 0· ~~- 0 .(H 

171 

+ BHOM(t-0,04)1t2_0,04 

I3.D.eCL B(t) _ a KHJiorayccaxl, H c MOMeHTa t = 0,04 
HapacTano c nocTOJlHHOH cKopocTLIO B = 60 KFc/c. 

II OM 

IlpH B max = 14 KFc apeMJl ycKopeHHJl COCTaBJIJleT -220 MC. 
EcnH yqecTL, 'ITO "cToJI" noJIJl paaeH -100 Me, cna,D, 

nOJIJl - -200 MC H BpeMJl YCTaHOBJieHHJl K CJie,D,yiOIIJ,eMy 

IJ,HKJIY - 70 MC, TO 06IIJ,aJl ,D,JIHTeJILHOCTh IJ,HKJia COCTaBHT 

590 MC, 'ITO COOTBeTCTByeT 'laCTOTe CJie,D,OBaHHJl IJ,HKJIOB 

1, 7 F~. IlpH ycKopeHHH IlpOTOHOB ,D,O KpHTH'ieCKOH 3Hep

rHHt ,D,JIHTeJILHOCTh YCKOpeHHJl COCTaBHT 160 MC, 'ITO 

npH TeX )l(e OCTaJILHhiX rrapaMeTpax COOTBeTCTByeT 'laC

TOTe CJie,D,OBaHHJl IJ,HKJIOB 1, 9 F~. 

* YcKopeHHe 
,D,O KpHTH'ieCKOH 

B Kpo, 9,75 KFC. 

6 

IlpOTOHOB npe,D,nOJiaraeTCJl OCyiiJ,eCTBJIJlTh 

3HeprHH, KOTOpaJl HMeeT MeCTO IlpH 

3. 3aKOH U3MeHeHUJI aMnAU11tY0bl YCKOP.11101J1e2o 
HanpJIJtCeHUJI e nepexooHoM peJtCuMe 

Bo H36e)l(aHHe rroTepL qacTHU. a rrepexo,D,HOM pe)I(HMe 

I OT rrocTOJlHHoro ao apeMeHH MarHHTHoro IIOJIJl K Hapa

CTaiOIIJ,eMy C IIOCTOJlHHOH CKOpOCTLIOI ,D,OJI)I(Ha 6LITh JIO

CTOJlHHOH rrnoma.D.L o6nacTH dla3oaoH: ycTOH'IHBOCTH ~ 
KOTopaH rrepe,D, Ha'laJioM HapacTaHHJl MarHHTHoro rronJl paaHa 

r,D,e 

6 · Z 3 C V IIClY 
S = 1 E \. - . --------- IBI 

0 sll A 2 77 I .K I E (JJ 2 ' 

(I) 
;; 

27TC :::----
11 

,.;If ,... 

cpB 
191 

·E2 (A2 ..2 V oil L) t(cpBJ 

eCTh KpyroBaJl 'iaCTOTa YCKOpJliOIIJ,ero IIOJIJl, C - CKOpOCTh 

CBeTa. 

)J,JIJl orrpe,D,eJieHHJl aMIIJIHTy .D.hl ycKopJIIOIIJ,e ro HanpH)I(e

HHJl B nepeXO,D,HOM pe)I(HMe BOCnOJIL3yeMCJI npH6JIH)I(eHHOH 

dJopMyJIOH 3aBHCHMOCTH :I. 

T.e. 

r,D,e 

eVE ·I 2 
S[ sll I -= F( :cos(/J~). 

277q.K(d2 ' 
,.., 

Z cV ~ , :1 
S " 16 E \ -- ------- (I - : cos (h ~ ) 

"II A 2 t J\ I 2 E " 

cos cP 
s 

77 I ' ' (IJ !'-o ~II 

CplJ .B. - -z~v 

llOI 

1111 

IlOJIO)I(HB B nepe XO,D,HOM pe)I(HMe S ~ SO ~ const H 

I 'L I 2 S 0 2 277;·1\~<",_, A cpll: 
0603Ha'IHB ( --) -------·--- -z = p H ----- • 0 ~ Q, nOJIY'IHM 

16 E ,_,II c 

ypaaHeHHe .D.JIJl onpe,D,eJieHHJl V : 

v :I - ( 3 Q + p ) v 2 
1 3 Q2 v - Q :I ~ 0. 1121 

3Ha'ieHHJl V B rrepeXO,D,HOM pe)I(HMe, IIOJiyqeHHhle H3 

ypaaHeHHJl I 121, npe,D,cTaaneHLI a ma6A. 1 I.D.nH Jl,D,epl 

H 2 I ,D,JIJl npoToHoB/, a xapaKTep H3MeHeHHJl V a u,HKJie 

noKa3aH COOTBeTCTBeHHO Ha puc. 1 H 2. 
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Taonflua rrapaMerpos rrpfl ycKopeHflfl H;n:ep 

tc c 0 0~005 O,OI 0,015 0,02 0103 0,04 0~06 

B Krc !~876 11899 !,966 2,080 2,234 2,659 31212 414!, 
B Krc;c o 9,135 18,04 26,77 34,97 49,4 60,0 60,0 
E sH rsB 0,950 0,950 0,951 0,953 0,955 0,962 0,973 I ,00 
$s 0,159 O,I6I 0,167 0,176 0,188 0,222 0,265 0,3~ 
I Mr~ 0,568 0,575 0,596 0,629 0,674 0,796 0,951 1,26~ 

r Mr~ 0 2,70 5,31 7,85 IO,I7 14,06 16,52 15,08 
VI KB 1,02 2,02 2,81 3,53 4,16 5,19 5,88 6,00 

::E lc/:>
0 

1 t7o 8,2 73,1 70,0 67,7 64,6 62,7 63,2 
:S: sl 
~ FcKr~ 0,8&4 1,230 I,43I 1,586 1,700 1,850 1,913 1,827 
~ AE Acf;I • 2,50 1,64 1,53 1,47 1,42 1,35 I,3I 1,27 

Ll Hmaxl • I a1 
- E

8
H 0,110 0,131 0~147 0,164 0,183 0,228 0,279 0,37c 

.~Rmax!MM 5,3 7,8 18,6 18,7 18,1 16,1 13,8 !016 

I 
vn KB 1,02 2,02 2,81 3,53 4,16 5119 5,88 5,62 

::E I<P~ul o 8,2 r->3,1 7o,o 67,7 64,6 62,7 ~I,4 
~~ FciiKr~ 0,884 !,230 !,43! !,586 1,700 ! 1850 !,913 !,754 
~~LiE Acf;n 2,50 1,64 1,53 1,47 1142 1,35 1,31 1,28 
;1 E::axii.

103 o,no O,I3I 0,147 0,164 0,183 0,228 0,279 0,365 

I ~R MM 5,3 7,8 8,6 18,7 lr8,1 16,I n,8 tro,2 
maxi! 

Taonflua 1 

o,1o o,I4 o,I8 0,22 
6,812 9,212 II,6I 14,00 

60,0 60,0 60,0 60,0 
1,086 I,I95 1,323 11466 
0,504 0,620 0,706 0,768 
1,807 2,220 2,527 2,753 

11,87 8,91 6,56 4,83 
6,0 6,0 6,0 6,0 

63,2 63,2 63,2 63,2 
1,560 1,270 0,995 0,740 
r,18 r,o6 o,94 o,81 
0,537 0,661 0,769 0,878 
7,4 6,1 5,4 5,2 
5,14 4,66 4,21 3,83 

58,4 ~4,7 ~0,2 45,3 
1,410 1,072 0,773 0,528 
1,22 I,I4 1,05 0,95 
0,502 0,598 0,651 0,720 
6,9 5,5 4,6 4,3 

v K8 
6 

a 

',------------------------Vz 

6 

........ 

5 

3 

2 

0 

............................. 
..... 

.............. 
........ ... ...... _v_ 

!! 

~I 

llRmax MM 

2 20 A., 

15 2.0 

1.5 
1 10 

1.0 

5 
0.5 

~~--------~~--------~------~t c 
0./ 02 

t c 
0.1 0.2 0 

Puc. 1. H3Me~teHue e I.IUK/Ie ycKopeHUJI JIOep: a/ aMnAumy
Obl YCKOPJIKJU~ezo HanpJIJKeHUJI V u 'lacmombl cuHxpompoHHbiX 
KoAe6aHuu F,.; 6/ aMnAumyObl cuHxpompoHHbiX paoua/lbHbiX 
(i\Rmalu fPa308biX (A 0) KOAe6aHuu. "0" - Ha'la/lo Hapacma
HUJI MaZHUmHOZO nO/IJI. 



4. AMnAumyoa ycKop.R1014e2o Hanp.RJKeHUJI 6 peJKuMe 

B = const 

B pe)KHMe ycKopeHHH npH B ~ B 110:-.1 -= const aMnnH-

Ty,IJ,a yCKOpHIOIUero HanpH)KeHHH MO)KeT nH60 OCTaBaTbCH 

nocTOHHHOH I I pe)KHM/, nH6o yMeHLIIIa ThCH no Mepe 3a TY

XaHHH CHHXpOTpOHHhiX Kone6aHHH /II pe)KHM/. 

AMnnHTy,IJ,a Kone6aHHH 4Ja3hl A 6 yMeHLIIIaeTCH B npo-

uecce CHHXpOTpOHHOrO YCKOpeHHH 3a cqeT 3aTyxaHHH 

6b1Th onpe,11,eneua no CHHXpOTpOHHhiX KOne6aHHH H MO)KeT 

llJopMyne <J · 

A 
l t ,-1- cV 1 

~ = 2 \ - ( ---;---
~j 17 C V Slll rp ,. I 

2 E ;;Ill (d.. K I __ ,__; ___ ] 

E, 11 c,,:, J\. 1 
/13/ 

r,11,e HH,IJ,eKC "1" OTHOCHTCH K napaMeTpaM B KOHUe nepeXO,IJ,

HOrO pe)KHMa B MarHHTHOM none; 

CPmax I 
I = 2 [ (sin¢ -¢ cos c!> t a) 

¢.rnin ~ 

2 
d ~6, /14/ 

a- nOCTOHHHaH HHTerpHpOBaHHH, onpe,11,enHeMaH H3 Haqanb

HhiX ycnOBHH. 

lJpH YCKOpeHHH B pe)KHMe V · const C MOMeHTa, KOr,IJ,a 

MarHHTHOe none HaqHHaeT HapacTaTb C nOCTOHHHOH CKO

pOCThiO, 3aKOH H3MeHeHHH aMnnHTY,IJ,hl $a30BhiX KOne6aHHH 

HMeeT BH,II. 
2 

E sill (d s K I 1 
A<P ~ A,p 1( E--._...:_ "lC l, 

sH tllsl · 1 
/15/ 

r,IJ,e 2 12 I , t 
A 1 ~ [--- • -- l . 

(' Slll rp l TT 2 
3HaH 3aKOHsH3MeHeHHH aMnnHTY,IJ,hl 4Ja30BbiX KOne6aHHH, 

MO)KHO paccqHTaTh 3aKOH H3MeHeHHH aMnnHTY,IJ,hl KOne6aHHH 

3HeprHH B COOTBeTCTBHH C llJopMynoii :l/ 

:1Etlmax DA,p _F _____ ~ ---- I 16/ 
sH K (:>s 

r,11,e Q - KpyroBaH qaCTOTa CHHXpOTpOHHbiX KOne6aHHH, 

paBHaH -------------
c . z q c V sin ~S s 1 n 0~- v --a------'-- ( 2---1 ). 
R A 2 TT E sll Y sa 

/17/ 

10 

V "B 

s! ~ 
~t I I 

3t I I 

I I I 
2 

0 

ARmax ,.,,., 

20 

IS' 
tO ~\ 
5+ 

0 

a 
fc_ K{U, 

Vr t2 

,\" ...... 
...... 

....... 
...... 

....... 

\ \ 
...... 

'Vy_ 

. 
\ \. t 1 

''"" t c 
0.1 

6 

0.2 

t.Rmax.I 

/ 
t.Rmozfl -- ~~ -- ,A.,i!. 
A.,r 

O.t 0.2. 

A'f 

r· 1.5 

+ f.O 

tos 

t ' 

Puc. 2. H3MeHeHue 6 ijUKAe ycKopeHUJI npomoHo6: a/ aMnAu
myobr YCKOp.R10JIIeZO Hanp.RJICeHUJI V U 'lQCt/101/lbl CUHXpompoH
HbiX KOAe6aHUU F c ; 6/ aMnAumyObl CUHXpompOHHbiX paouaAb

HbiX (~R max) U f/xl306biX (A ch ) KOAe6aHUU. '"0" - Ha'laAO Ha
pacmaHUJI MQ2HU111H020 noA}I. 
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~nB onpe~eneHHB 3aKOHa HlMeHeHHB aMnnHTY~hl YCKO

pBIO~ero HanpB:>KeHHB, Hl pacqeTa, 'ITO c MOMeHTa A= const 
B npouecce 3aTyXaHHB CHHXpOTpOHHhlX KOne6aHHi ny'IOK 

nonHOCTLIO JaHHMaeT o6nacTL ycToi'IHBOCTH /I I pe:>KHM 

YCKOpeHHB/, BOCnOnLJyeMCB Bhlpa:>KeHHBMH /11/ H /13/. 
IlonaraB ~anee, 'ITO aJHMyTanLHaB npOTB:>KeHHOCTL o6naCTH 

ycToi'IHBOCTH pasHa -3¢ , a ny'IOK JaHHMaeT - 80o/o 3Toi 

npOTB:>KeHHOCTH, T .e. 

A _ ¢max - r:P min 
¢- 2 

HeTpy~HO HaiTH 
I 2 

3 "'0,8-o 
2 s 

/18/ 

4 
1 

2( -;-) E ... HI uJ 2 K c 
o_tg!¢ 1 =--·--·~--eV---. /19/ 

" " 1,2 4 E w 2 K e p TI ~ 
sU sl I 

PewaB ypaaHeHHe I 19 I, MO:>KHO onpe~enHTL ¢ , a Ja TeM , 
A.EH F Q A ymax tl R H = -- B COOTBeTCTBHH C BLI-

¢ ' ' E ' max <" 2 TT 
sU 

pa:>KeHHBMH /18/, /11/, /1/, /4/ H /17/, r~e Fe- qacToTa 

CHHxpoTpOHHhlX Kone6aHHi. BLI'IHcneHHLie JHa'leHHB yKa

JaHHhlX napaMeTpOB ~nB pe:>KHMOB yCKOpeHHB B~ep H npo

TOHOB npe~cTaaneHLI B Tex :>Ke ma6A. 1 H 2, a xapaKTep 

HX H3MeHeHHB B UHKne - Ha pUC. 1 H 2. 

5. ,4onycK Ha cma6uAt.Hocmt. aMnAumyobJ 
YCKOpJIIOUI€ZO HanpJIJIC€HUJI 

1 EcnH MaKCHManLHaB aMnnHTy~a pa~HanLHLIX CHHxpo

TpOHHhlX KOne6aHHi npeBLIWaeT ~onyCTHMYIO BenH'IHHy, TO 

3TO MO:>KeT npHBeCTH K noTepe HHTeHCHBHOCTH 3a C'leT 

"o6~HpKH" nyqKa o Kpai pa6oqeii o6nacTH. ~nB oueHKH 3THX 

noTepL Heo6xo~HMO HaiTH nno~a~L o6nacTH ycToi'IHBOCTH 

c MaKCHManLHhlM pa~HanLHhlM nonypaJMepoM H nno~a~L, 

orpaHH'IHBaeMyiO pa~HanLHo-~a30BOi TpaeKTOpHH, MaKCH

ManLHLii nonypa3Mep KOTOpOi paBeH ~onyCTHMOi BenH'IHHe. 

BocnonLlOBaBWHCL ypaaHeHHeM cllaJOBLIX TpaeKTOpHii 
3 

AE H . z eV (sin r:P- ¢ coso,., +a) 
-- - v - • ------------
E,_II· A rrqKE,u ' 

/20/ 

12 

j 

J 

\ 
'J 

~OpMynoi /4/ H Y'IHTLIBaH, 'ITO MaKCHManLHOe OTKnOHeHHe 

HMeeT MeCTO npH r:f>=cps ,6y~eM HMeTL 
r--

tlRAOII = j sin¢s -¢scos¢s+aAOII /21/ 

tlRmax . sin¢s-¢scos¢s+acen 
TaK KaK a f'l'll" stn o,.. - ·<:/J ,_,cos 6 ,., , TO Hl ypaaHeHHB 

/21/ HeTpy~HO nony'IHTL 

a · ;\R ;~on ~ [2 ( _ _L~)2 
A.R 

- 11 a u~11 /22/ 
max 

MaKCHManLHaB aMnnHTy~a CHHxpoTpOHHLIX Kone6aHHi 

npH ycKOpeHHH npOTOHOB, KaK BH~HO Hl ma6A. 2 H puc. 2, 
npH6nH:>KaeTCH K ~onyCTHMOH BenH'IHHe npH t \'l:K -- 0,01 C. 

YaenH'IeHHe aMnnHTY~LI ycKopHro~ero HanpB~eHHB Ha 10o/o 
IV"" 2,35 KB, 6,. ,~ -70° ,acp 11 = -0,518/ npHBe~eT K B03pa

CTaHHIO MaKCHManLHOi aMnnHTY~hl pa~HanLHhlX KOne6aHHi 

~0 21,7 MM, 'ITO cne~yeT H3 ~OpMyn /1/ H /4/. EcnH npe~
nonO:>KHTL, 'ITO 'laCTHUhl paBHOMepHO 3anonHBIOT o6naCTL 

yCTOi'IHBOCTH, TO noTepH HHTeHCHBHOCTH COCTaBBT 25o/o 
B COOTBeTCTBHH C Bhlpa:>KeHHeM 

r:hma x ---~--------
S / visin 0 -~6coscb ... -0.518\d¢ 

~~~-- -~~~-------------·-------- . ..5_,5=125 /23/ 
S ¢max-.----------; 4 4 ' ' 

T\Ofl ( V ! Stn cp -c.~ CoS cp -0,353: d ¢ ' 
cDmin " 

r~e S AOh - nnoma~L, OXBaTLIBaeMaB cllaJOBOi TpaeKTOpH-

ei, MaKCHManLHOe OTKnOHeHHe KOTOpOi no pa~HyCy paBHO 

~onyCTHMOH BenH'IHHe 20 MM, S Cf'll - nnoma~L~ OXBaTLIBae

MaB cenapaTpHCOH. 

YMeHLWeHHe aMnnHTY~LI ycKopBJOIUero HanpB:>KeHHH, 

npHBO~B~ee K yMeHLWeHHIO nno~a~H o6nacTB ycTOH'IHBOCTH, 

KOTOpOe HeTpy~HO nony'IHTL H3 ypaBHeHHB /10/, 

-----------------
s , cV (1-\Cos<~,_,\):l ---- ~ \' ---- . ---------- , 
S cV (1- 1 cos 1 t):l 

110\1 110\1 ; • qJHI0\1 ' 

/24/ 

MO:>KeT Bhl3BaTb HapyweHHe a~Ha6aTH'IHOCTH B nepexo~HOM 

pe:>KHMe MarHHTHOrO nonB, 'ITO TaK:>Ke npHBe~eT K noTepe 

HHTeHCHBHOCTH. Pac'leT no ~opMyne /24/ c yqeTOM ~aHHLIX 
ma6A. 2 noKaJLIBaeT, 'ITO yMeHLWeHHe aMnnHTY~hl ycKopBro

mero HanpB:>KeHHH Ha 1 Oo/o npHBO~HT K yMeHLWeHHIO nnoma~H 
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~ ~~ ~~ "'o~ C) C) I'Q ::t ::t ;:r - ~ I'Q ::t - ::: 
1'-41'-4(1) 1'-41'-<C!l-1'-4- :>: 171 ::::: 

o :X: ::c: H ::a :1 :::: - ~ ~ --- ·- :::::: >< ~ <t; 

.. lll•l!l ~ ., -·- >-?e."'· o .:e..j ~ ~ >-%."' o -s~ :z: ~1 e s 
c.:l CQ - r.. < c.:l ,_, - If>. < c.:l <ll ~ - -

- - ,"'~ .<jc.:l<j 

WltlKad I f NM"lKaa II 

o6naCTH YCTOHqHBOCTH B KOHUe nepeXO,!J;HOrO pe)f{HMa B Mar· 

HHTHOM none na 25'1o. 
TaKHM o6pa30M, ecnH ,IJ;OnyCTHTh nOTepH HHTeHCHBHOCTH 

nopJI,IJ;Ka 5'1o H3- 3a OTKJIOHeHHH aMnllHTy,IJ;hl yCKOpJIIOIUero 
HanpJI)f{eHHJI OT HOMHHallbHOrO 3HaqeHHJI, TO HeCTa6Hnh· 

HOCTh V He ,!J;OJI)f{Ha npeBhiWaTh ±/2 3/'1o. 

6. 06 U3MeHeHuu aMn;zumyObl ycKopJHOJIIeZo 

HanpRJICe H UJI 

KaK OTMeqanoch BhiWe, npn Jaxsa Te nyqKa B cnnxpo
TpOHHhiH pe)I(HM aMnnHTy,IJ;a yCKOpHJOIUero nanpH)I(eHHJI ,!J;OJI)f(· 
na soJpacTaTh cKaqKoo6pa3HO qepe3 HHTepsanhl opeMeHH, 
6nH3KHe K qeTBepTH nepHO,IJ;a CHHXpOTpOHHhiX KOJie6aHHH. 
PacqeT c yqeTOM <}lopMynhl /17/npn !sin<t'> .1"'1 noKa3hiBaeT, 
qTo nepohiH "cKaqoK" aMnnHTY,IJ;hi ycKop.Hioxuero nanpH)I(e

HHJI C V llal! ,!1;0 2 V II<Ll! CJie,IJ;yeT npOH3BO,!I;HTh qepe3- 500 MKC, 

a BTOpOH - qepe 3 - 850 M KC OT BKmoqeHHJI yCKOpHJOIUero 
HanpH)I(eHHJI KaK npH YCKOpeHHH JI,IJ;ep, TaK H npOTOHOB. 
Bennqnna cKaqKoB aMnnHTY,IJ;hl Bq npu ycKopenuu H,IJ;ep 
panna 0,34 KB, a npn ycKopenuu npoTOHOB - 0,17 KB. 

MoMenT BKmoqenHH ycKopHJOIUero nanpH)f{eHHH ,IJ;OJI)I(eH one
pe)l(aTh MOMenT naqana napacTaHHH MarHHTnoro nonH ne 

Menee qeM na 1 Me. 

AMnnnTy,IJ;a ycKopJIIOIUero nanpJI)I(eHHH B nepexo,IJ;HOM 
pe)I(HMe MarHHTHOrO nonH ,!J;OJI)f{Ha H3MeHJIThCJI B COOTBeT
CTBHH C ,IJ;aHHhiMH 111a6A. J H 2. AnanH3, O,IJ;HaKO, noKaJbiBaeT, 
qTO ecnH xapaKTep H3MeHeHHJI MarHHTHOrO nOJIJI B nepe
XO,!I;HOM pe)I(HMe CTa6nneH BO BpeMeHH OT UHKJia K UHKny, 
TO o :noM cnyqae 3aBHCHMOCTh V(t) 6nn3Ka K 3Kcnonen

unanbnou: 

V "' 3 V 11 aq 
-t .? 

+V
0
(1-e · ) . /25/ 

3aKOH HJMeHeHHJI aMnJIHTY,IJ;hl yCKOpHJOIUero HanpH)I(eHHJI 
B COOTBeTCTBHH C /25/ MO)I(eT 6b1Th ,!J;OCTaToqno XOpOWO 
npH6JIH)I(eH K Tpe6yeMOMY npH YCKOpeHHH KaK Jl,!l;ep, TaK H 
npOTOHOB, ecnH HMeeTCJI B03MO)f{HOCTh BaphHPOBaTh t B npe

,IJ;enax /25+35/ MC, a V0- B npe,IJ;enax /5+7 I KB. 
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Ecnu ycKopeuue qacruu, ocyiiJ,eCTBnHeTcH B pe)I(HMe I I, 
TO C MOMenTa HapacTaHHH MarHHTHOro nonH C nOCTOHHHOH 
CKOpOCThlO aMnnHTy,IJ.a YCKOpHIOIIJ,ero HanpH:)KeHHH yMeHL
rnaeTCH K KOHU,y U,HKna yCKOpeHHH npu6nH3HTenLHO no 
nuueB:noMy JaKouy co cKopocTLIO -11 KB/c npu ycKopeHBH 
H.IJ.ep H -15 KB/c npu ycKopeuuu npoTouoo. 

AMnnHTY.IJ.Y ycKopHIOIIJ,ero uanpH)I(eHHH ueo6xo,IJ.HMO H3-
MeHHTh H npH ,!J.OCTH)I(eHHH KOHe'IHOH 3HeprHH B npou,ecce 
nepexo.u.a MarnHTnoro nonH B pe)I(HM "cTona". Ilo-BH.IJ.HMo
My, u,enecoo6pa3HO npu 3TOM nepexo.u.e coxpaHHTL HeHJ
MeHHLIMH pa,IJ.HanLHhiH H cPa30BhiH pa3Mephl cryCTKa. Ilno
IIJ,a,IJ.h, 3aHHMaeMyiO ny'IKOM H OXBaTLIBaeMyiO COOTBeTCTByiO
IIJ,eH cPa30BOH TpaeKTOpHeH B KOHU,e YCKOpeHHH S k , MO)I(HO 
onpe,IJ.enHTh Ha OCHOBaHHH Bhipa)l(eHHH :l 

E . cV 1.. Z 
"''"-------' ---- I 2 Sk~ ""A 277q!K~,.i'",..~,. 

</J 1- </> 1 

"} vlsinc/J-c(>coscf>,..~. +akldq,, 
c/) - <!>·• "" .. /26/ 

r,IJ.e HH,IJ.eKC k yKa3LIBaeT Ha 3Ha'leHHH napaMeTpOB, OT

HOCHIIJ,HeCH K KOHU.Y lJ,HKna ycKopeHHH Henocpe,IJ.CTBeHHO 
nepe,IJ. "CTOilOM" MarHHTHOrO nonH; a k - nOCTOHHHaH, 
onpe.u.enHeMaH H3 ypaouenHH 

. ~-<b 1<
1> 1<!), ~ I 

stn{c,5_k ')-(,,)_, 1 )cosc.) 1 a ~0, .:. 2
2 
__ -l--A,,,. /27/ 

"·J "~r skI. 'f'J.. ""~'2 <,J2 

CooToeTCTBeuuo nnoiiJ,a.IJ.L, JaHHMaeMyiO ny'IKOM S ,. nocne 
nepeXO,IJ.a B pe)I(HM "cTona", MO)I(HO HaUTH H3 COOTHOllleHHH 

E --- -77/2 A 
s = \ '!:.... _ _:-m .ev,. ' + cPk ___ _ 

,. A --.-- -
277qlkkl cu2--_77/2~A v1

1sin¢+a"l dq,, 
sk ¢k 

/28/ 

r,IJ.e HH,IJ.eKC C yKa3hiBaeT Ha 3Ha'leHHH napaMeTpOB B pe
)I(HMe "cTona" nonH; a,. - nocToHnHaH, onpe.u.enHeMaH 
H3 ypaoneHHH 

sin(-!!_ ± A
0 2 I k /29/ 0. ~a 

(' 

16 

EcnB noTpe6oBaTh noCTOHHCTBa nnoiiJ,a,IJ.H, OXBaTLIBae
MOH cl>aJoooB: TpaeKTopueii: .u.o H nocne nepexo.u.a nonH B pe
)I(HM "cTona", T.e. Sk~S.,, TO B3 /26/-/29/ uerpy.u.uo 
HaUTH aMnnHTY.IJ.Y yCKOpHIOIIJ,ero HanpH)I(eHHH B pe)I(HMe 

"cTona" nonH: 
¢,..k t- cb I ----:-----------

( \ 'Ism<.&- ci> coscb 1 a k I do ' · ' sk 
o,..~.-c.'> 2 2 v [ _; _______________________ j ' 

k -77/2 + ·\-1. ------------

( 
'f'k !'I . ' ( 77 + A )' d I \ stn <.'> - stn - -- - ·""¢ : · c) 

-77/2-A¢k 2 k 

v /30/ 
c 

Cne.u.yeT, o.u.naKo, HMeTL B BH.IJ.Y, 'ITO ecnH nepexo.u. 
MarHHTHOrO nonH B pe)I(HM "CTOna" OCyiiJ,eCTBnHeTCH OTHO" 
CHTenLHO 6LICTpO /no cpaBHeHHIO C nepHO,IJ.OM CHHXpOTpOH
HhiX KOne6aHHH/, TO, noMHMO H3MeHeHHH V, Heo6XO,!J.HMO 
TaK)I(e CMeiiJ,eHHe cl>a3hl yCKOpHIOIIJ,erO uanpH)I(eHHH BO H3-

6e)l(aHHe "pa36yxanHH" nyqKa npH 3TOM nepexo.u.e. 
Pac'leT no cl>opMyne /30/ noKa3LIBaeT, 'ITO npH nepe

xo.u.e B pe)I(HM "cTona" B pe)I(HMax I H II aMnnHry.u.a 
ycKOpHIOIIJ,ero HanpH)I(eHHH ,!J.Oil)I(Ha 6LITh CHH)I(eHa COOTBeT

CTBeHHO ,!J.O -0,8 VKll H -0,6 V KH npH yCKOpeHHH H,IJ.ep H ,!J.O 

-0,8Vk H -0,4 V k npH ycKopeHHH npOTOHOB. 
p p 

7. H3MeHeHue 'lacmom&l ycKop.RIO~ezo Hanp.RJICeHu.R 

u ee cKopocmu e f#UKIIe ycKopeHu.R 

qacToTa ycKopHIOIIJ,ero uanpH)I(eHHH npH q •c 1 onpe.u.e

nHeTCH no cl>opMyne 

f = ~ _ B - /31/ 
Jl \/ ( EoH f (A. )2 +82 

Cp Z 
JHa'leHHH 'laCTOT, Bhi'IHCneHHhie no cl>opMyne /31/ ,!J.ilH. 

pe)I(HMOB ycKopeHHH H,IJ.ep H npoTOHOB, npe,IJ.CTaoneHhl B 
ma611. 1 H 2. Cne.u.yeT nHrnL JaMeTHTL, 'ITO MaKCHManLnaJI 
'iaCTOTa npH yCKOpeHHH npOTOHOB ,IJ.O MaKCHManLHOH 3HeprHH 
B cnyqae nepexo.u.a qepe3 KpHTH'IeCKYIO 3HeprBIO I B max= 

= 14 KTc/ panna 3,3 MTf#. Ilpe.u.ycMaTpHBaH ueKoTophiH 
Janac no qacToTe coepxy H CHH3y, cHcTeMa BLICOKO'Iac-
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a 

j M{4 

3 fp 

2 

~---IJ/ 

0 0/ 02 
t c 

6 

f Mf'Yc_ 

.30 

20 

10 

J!i 
0 Of 0.2 t c 

Puc. 3. 3aeucuMocmb om epeMeHu 'facmombl ycKopJHOUJezo 
HanpRJICeHUJI (f 51 , f p ) u ee cKopocmu U3MeHeHUJI (f 

51 
,f ) 

npu ycKopeHuu JIOep u npomoHoe. P 

18 

TOTHoro nuTaHHH ITKY .n.omtma nepeKpbiBaTL .n.uana3oH OT 

-0,55 .n.o 3,35 Mrll. 
llpO.IJ.H~~epeHUHpOBaB COOTHOllieHHe /31/ H yqTH, qTo 

.Ql_ , AL . B , ua:H.n.eM BLipa)l(euue .IJ.JIH cKopocTH H3MeHeHHH 
dt dB 

qacTOTbi ycKopHIOIT(ero uanpH)I(eHHH: 

( E oil )2 ( A ) 2 . ~-p- z . 
f = ~ . -------------~- • B . /32/ n -----------

E ~A2 21'l \ l(-uU_r(--) fB-J' 
• Cp Z 

3uaqenHH f, BLJqucnennLie no ~opMyne /32/, TaK)I(e 

npe)].CTaBJieHbl B ma6/l. J H 2. 3aBHCHMOCTH f H f OT BpeMe

HH noKa3aHbl Ha puc. 3. 

8. ToK ny'fKa 

Cpe.JJ.HHH TOK nyqKa i cp onpe.JJ.eJIHeTCH no ~opMyne 

i =cZNf, 
('P /33/ 

r.JJ.e e Z - 3apH.JJ. H.JJ.pa, paBHLIH 1 ,6.10 -l<J z. Ky/loH; N - que

JIO qacTHU B HMnynbce; f - qacTOTa ofipameHHH nyqKa • 

TaK KaK B .JJ.eHCTBHTeJILHOCTH nyqoK 3aHHMaeT JIHllib 

neKoTopyiO qacTL a3HMyTa, paBHYIO -A¢ I rr, TO 3uaqeuue 

TOKa nyqKa B HMnyJILCe MO)I(HO onpe.JJ.eJIHTb no ~OpMyJie 

i -=cZN_!!_.f. 
m A 

¢ 
/34/ 

B ma6/l. 2 npe.JJ.cTaBneHLI .JJ.aHHble pacqeTa cpe.JJ.nero H 
HMnyJibCHOrO TOKOB nyqKa B COOTBeTCTBHH C ~OpMyJiaMH 

/33/ H /34/ npu N = 6.10 12npom./uMn. 3uaqenHH yKa3aHHbiX 

TOKOB npH YCKOpeHHH H.JJ.ep He npHBO.JJ.HTCH, TaK KaK HX HH· 

TeHCHBHOCTb OUeHHBaeTCH BeJIHqHHOH 2.1012/ZJIOepjuMn. 
KpoMe TOrO, HMnyJibCHbie TOKH npH yCKOpeHHH H.JJ.ep, 

B OCOfieHHOCTH B KOHUe YCKOpeHHH, cymecTBeHHO MeHbllie, 

qeM npH yCKOpeHHH npOTOHOB, TaK KaK B nocJie.JJ.HeM CJiyqae 

OTCYTCTByeT )].OCTaTOqHO pe3KOe COKpameHHe a3HMyTaJib· 

HOrO pa3Mepa nyqKa, CBH3aHHOe C npH6JIH)I(eHHeM K KpHTH-

qecKOH 3HeprHH. 
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Ta6mma 3 

N9N9 HarrMeHosaHHe 
nn 

1 2 

1. LJacroTa ycKopmornero HanpsvKeHHSI 
a) MliHITMaJlbHaSI 
6) MaKCITMaJlbHaSI 

2. CKopocTb H3MeHeHHSI qacTOThl 
MaKC If MaJlbHa 5I 

3. AMnnrrTyaa ycKopmornero uanpSIIKeHrrSI 
a) MllHliMaJlbHaSI 
6) MaKCITMaJlbHaSI 

4, llonyCTliMOe OTKJlOHeHrre aMnJIITTYilhl 
ycKopmornero HanpSIIKeHrrSI oT 
pa6oqero 3Ha'leHrrSI 

5. l13MeHeHrre aMTIJIITTYilbi ycKopmornero 
HanpSIIKeHHH npH 3aXBaTe 
B CliHXpOTpOHHhlA peiKITM - Tpex
CTyneH'laToe 
Benrr'lrrHa cryneHrr 
a) nprr ycKopeHHli rrpoTOHOB 
6) rrprr ycKopeHrrrr Siaep 
B) BpeMeHHOA liHTepBaJI MeiKilY 

cryneHSIMH 

6. LJaCTOTa CliHXpOTpOHHhlX KOJie6aHrrA 
a) MliHliM8JlbHaSI 
6) MaKCliM8JlbHaSI 

I 2 7. ToK ny'!Ka npH 6.10 npoToHOB 
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s HMnynbce 
a) cpeaHee 3Ha'leHrre B Ha'lane 

ycKopemrSI 
6) cpeaHee 3Ha'leHHe s KOHUe 

yCKOpeHHH 

Pa3Mep- Benrr-
HOCTb 'lllHa 

3 4 
-

Mru 
0,55 
3,35 

Mfu/c 30 

KB 
0,17 
7 

'Yo 2t-3 

KB 
0,17 
0,34 

MKC -400 

KfU 
0,1 
2,3 

A 

0,55 

3 

2 3 

B) BeJIH'lliHa TOKa B HMnyJibCe 
B Ha'laJie yCKOpeHITSI 

r) BeJili'lHHa TOKa B llMnyJibCe 
B KOHUe yCKOpeHITSI 

8. llnrrTeJibHOCTb UliKJia yCKOpeHITSI 
M8KCHMaJ1bHaSI c 

9. LJacrora cneaosaHHSI UITKJIOB ru 

10. Pa6oqag aneprypa MM 
a) no roprr30HTaJIH 
6) no sepTHKaJIH 

11. llJIHHa YCKOpH~llleA CTaHUlilf 
no xoay ny'lKa M 

12. PaCCTOHHlle OT OCHOBaHHSI ilO OCH 
pe30HaTopa M 

13. Konnqecrso ycKopSI~lllHX craHUHA -

9. Tpe6oeaHu.R K napaMempaM ycKop.RIOIJIUX 
CTIIQH!4UU IIKY 

4 

0,7 

25 

0,22 

-2 

150 
90 

1,7 

1,6 

2 

Ha OCHOBaHHH rrpoBe~eHHOrO paC'!eTa CHHXpOTpOHHOrO 

pe)I(HMa ycKopeHHH x~ep H rrpoTOHOB B IIKY, a Tai<)l(e KOH

CTPYKTHBHhiX oco6euuocTeii IIKY nonyl.feHbl ~aHHhie, Ko

TOpble He06XO~HMbl npH pa3pa60TKe YCKOPHIO~HX CTaH.QHH 

/eM. ma6/l. 3/. 

3aK/IIO~eHue 

B 3aKJIIO'leHHe aBTop, rroJib3YHCh cnyqaeM H Cl.fHTax 

CBOHM rrpHHTHbiM ~OJirOM, 6naro~apHT H.li.HccHHCKOrO H 

B.A.MHxaiinoBa 3a u;eHHhle coBeThl H 3aMe'laHHH rrpH rro~

roTOBKe ~aHHOH pa60Tbl. 
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