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EPEBAHCKMUN OMBUYECKHHE MHCTUTYT

EOU-JOT-1(68)

AW BAPHIEB,D.%,0PACB,B.C,IOTOCAH

IEPEXO/IHHI PEEMM B YCKOPOUMX PE3OHATOPAX,
BHSHBAEMH{I HATPYSKOH TIYQKOM.

EPEBAHN I%268




PaccuorpeHn ypaBrenms $a3soBHX KoneGanuil CTYCTKOB YaCTHE W
JCRODADUWET'O HANpAXEHNS B PE30HATOPAX. [IOKABEAHA BO3MOXHOCTS oCcy=
NECTBNOHNA MHXOKIUN GC3 NEPEXOZEOTO POXUMA B peaonaropax, odec~-
NeunBaRNEA COXpaHeHue CONBMOTO WMHEEKTAPOBAHHOTO TOKA.

The equations of the phase oscillatioms of the bunch of
prarticles and of the accelerating voltage in the cavities are
considered. It is shown the possibility for the realization of
the injection without the transient conditions in the cavities
providing the preservation of more injected current.
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Laapt

I.BuBoz ypaBueHuit

Paccuorpwu cxewy (pmc,I) wAzykTuBHOR CBASH pesoraropa ¢ (mzae~
POM. 37echk fi- BHYyTpeHHee CONpOTHBIEH®E remeparopa U , mpumaToe
PABHHM BOJNHOBOMY CONpPOTMBICHMD (uzepa, MATANIETO PE3OHATOD;
Lcg;Cy~ MHAYKTUBHOCTD NETAM CBASH ¥ KOMNEHCHpYOHAH e& EMKOCTE ;

Lii Coi Vo ~—OKBUBANEHTHHE NJPAMETPH DESOHATOPA HA OCHOBHOM MOZE
KoleGanrmit, M - B3auMMHAA MHAYKTHBHOCTH NOTIM CBASH ¥ pe3oHaTOpa.

Hanpsigzenne Ha pesonarope Up (MO ROTODHM MM GYyZEM NOHMMATS
HanpAEeHye HA ero EMXOCTM) WM HanpAXeHWe HA neTiae cBssu U omucu-
BAOTCH yPaBHEHHAMH

up+2doup+waup+(ﬂzMCc%ucg= 0 (1)
u-ﬂ," chz, u,cgp + (Deucg, + ()JaM Co LlP = waur )

rae 2d, =1 /L = w/ Qe -~ 3aTyXaHe ¥ NOGPOTHOCTE

pesosarTopa;

e =‘/J‘1’/ch, =00/ch

KOHTYDpA CBA3HS

— 3aTyxaH#e ¥ JOGPOTHOCTE




W= 1/Lc6(;%= 1/L°Co - COGCTBEHHAf YACTOTA DPE30HATODPA

M KOHTypa CBA3H.
Vexmouus us (I) seamunmy U., zas u,, NONYyYUM ypaBHEHHE

(1-0 M2 Co) Up* 2[do + dhee ) Up + 2+ 26ldkes ) Uhp +

+ 20 ot deg ) Up + " lp = ~ W'MC L, . o

NlozcTaBus uP: exp { At ) NONYyINM XapaKTe pUc THIECKOe

ypasHeHne
2y _ 4
(A¥+2doh +w?) (A" +2al A+ 07 ) = A",
rne = wMC, C..
Mpu 3=0 A COOTBETCTBYEeT COGCTBEHHHM YaCcTOTAM KOHTYyDOB NpH

OTCYTCTBUM CBASW MexXZy HuMU, [IpuMem 5Tn 8HaueHMR A= A, B Ka=
4eCTBe KOpDHEH HYJAeBOTO NDUCIMREHHMA IAA }:#O » TeBs

(3)

Ai1+2o{° A1 + we =0 u Aia+ EO(C% /\oa+wa =0, (4)

B crexyomeu mpuCammenrmr A=A _+A, e A <<A,
rax gro AZ=AZ+2M A, .
Tozcrasue A= A,+A, & (3) » yauTHBag (4) momywuu

Mt 20 34 (o do)fbee o) 32, ]
Mg il bt 3]
lloncrasnan B (5) smavewms A, u A,, ®8 (4) ¥ npereGperas

anesau g fw <1 ; o(,/w << 1 ZnA aHaveHmd 3}<</
nepenumes (5)B BuUze:

(5)

2
W’y . N A
A'(‘) =T Lo ' ]\1(2) 4 dee

Torza B nepBoM NpuGIUEEHuN

= - —wa N . - ﬂe_i’_+'
AU}— d" H%t"w/ )\(2)_ 0(;54' L'V‘ce tLw . (6)

[lpa OOHYHOM yCHOBUM PABEHCTBA COGCTBEHHNX U BHOCMMHX conpo-
TUBJAEKUA KORTYPOB, COOTBETCTBYNLELO NEpejaye MAKCUMANLHOR MOm-
HOCTH B DE30HATOD MMeeM ¥ = 4o(°o(cg/wa I 3aTyXaHWe De3OHATOpa
yzpausaercsi. Tak xak oy >> Ao ; T0 NEPEXOZAN{ pexuu B
KORTYpDe CBAI3Y 3aTyX8€T HAMHOUO DaHblle, UeM B DE30HATOpPE M MM
MOZHO mpeHeGpeub, 6CINE NOTEPN YACTUL B YCKOPMTENe NPOUCXOAAT 33
Oonee ANMTENEHOE BpeMa. OTOpacHBamue KOpHei A(E, N03BOJAET Ne-
pefiT# oT cxemu puc.l kK ozmMHOUHOMY KOXeGaTensHOMY KOHTYpy C TNOm~
PaBJICHHHM 3aTyXaKueM. Biuanue myuxa yXoOHO yYeCTH kak MOAKIOYE—
HAe reHepaTopa TOKa, HABOZVWMOTO NyYKOM B DE30HATODE. AMNAWTyZA
9TOTO TrekepaTopa He 8aBMCHT OT DAcCTPOHKN Pe30HATOPA M ONpele—
JIfeTCH TOKOM myyka M $opmoit crycTHoB. Hampaxenme Ha 3a30pe pe-
sonaropa (Ha &MxocTm C, ) ONpemeNAeTCA ypaBHEHMEM

Up+ 2 Up + 0°Up = 2dew [V, Sin (0t -4) W Sinc, t 7. ™

37eCs . UMeeT CMHCH QMUIMTYIH, BOo30yxZaeMoit B pe3oHaTope BHem-
HiM TEHEpaTOpoM mpu pesonance u mpu  \, = V, = aMmminryza,Ha-
BeZEHHAA IyYKOM INPHM pesoBance u npu ‘Vr=o

(VH= 2 Rl.x.u:[n M ’
rze Rw -mynrosoe CONPOTHBIIEHNE PE30HATOPA, In ~TOK NyuKa 4ac-

T, M~garrop Bpemenn npoxéra) Y —pasa nenTpa TERECTH CIYCTKOR
qacTal, ONpeZEeNseMasds YPSBHOHMEM (as3oBWX Kone0aHult. B ypaBHeHHAX

fasoBux KoneGamuff, KaK u3BECTHO, yacTora ycpezusercs ,1108ToMy
YZOGHO OT MTHOBEHHNX BEIMYNH up nepefiTy K "MeANOHHHM" BeINYK-
HaM - awnutyze u fase, moxomms U, =\, (t)cos [w,t + G(t) ] .
Nozcrasus Ly u e& mpoussoamwe B (7), cumras 0~ Ay /V nd
U TpeHeGperas gieHaMy d/w npuBezeM (7) K BuIY P Yp"



Vo +d Vp=dkV, Cos © ~ oV, Cos (6 +¢p ) (8)

Ve (6 = 8w)=-d\,Sin O+dV,Sin(6+Y)

Tae AW=W-W,; (Aw >0 »6CIIA COGCTBEHEAA YaCTOTA
pesoHaTOpa GONBHE YACTOTH I'eHEpaTOpa).

HonoxyM 277 NPOCTOTH, UTO YCKOPEHH® OCYNECTBARETCA OZHEM DO-
30HaTOpOM, Pazsa reHeparTopa TOKa Myuxa ), t -kl’:q ja),,dt JTRE
q KpaTHOCTB pazmovacToTH, a (U, =yacrora OGpameHEf CTyCTXa. Anf-
{PepeRnEpys 570 COOTHONEHME HONYYMM

‘:Pzwr‘%wr‘:qwsd\m A&/&, (9)

e W = wacToTa O0pameHWs . paBHOBECHOR Ya&CTHIM,

d,, = MOCTOSHHAHA MAMMHH ,

al - OTHIOHeHM® SHEpPTEM CTYCTKE OT PABHOBECHO.

[lpupocT SHEPTHM CrycTKA 34 BPEMs OZHOT'O OCOPOTR MOXHO 3anf -
cars B BHZe

defdt = Q{;,_E"";c:os (ot -q few,dt + O ) (10)

B mpezmonoxerwH, uro crycrox npr t= O maxoxmres B CepezuHe pe=
30HaTODPA.

dt  eVo M
W Fra 1"_5 cos (+6 ) (ID)

Cunrad NMpUpOCT SHEPTHHM DaBHOBECHOR wacTHmH A $sqg sa72HEOK
BEXWIUHO! , ONpPEJieNseMOl POCTOM MATHWTHOTO NOJNA BO BPEMOHM,ypas—
HeHus ana AE ¥ ) MOXHO BanucarTs

¢ _ eVe M a & 0.
aLe T: cos(¢+0)- Ts (12)
Yy Loigdu at
r = Ts (&

“

Cwcroua ypanuensit (8,I2) noxmocTEN ORNCHBaET noBezeHHE BOXE-
e 0, ad, Y ecim 38 Nepuox B.Y. HHXGKTHPYETCH IMHS OAMH

- cTycToK (T.e, OpE OAROOGOPOTHOR MHEGKNAM Ra OpOure GyzeT 9

CTYCTKOB).
Ecxe 8a OZMH NMEepNOZ B.U. MHESKTHPYETCH (L CTYCTEOB, TO ypaB-
Bears (8,I2) nepenmEmy?cs B BuZe:

) K=n
( VP "’CLVP:O(\/rCOSG“d\ ,‘__Z‘ VHKCOS(Q+LPK ) ’

VP(é -Aw)= _&Vrs':ne"&z-hn Vi SL"(G‘HPK ))
k=1
. - eV M _ Af}.’jd I
N
Yo _OJiqd ade
\ LP" ) Ts 2

HanomHmM, 49T0 3X6ChH navambRas fa3a remepaTopa DaBRA  Hymo,
LFK - fasa npoxomzeHms ./ 3° cryceka Yepes pe30oHaToOp, OTCYMTHBA-
emas or dasu re_xeparopa; € -pasonutt yTOXI BanpsAXEHWA B PE30HATO-
Ppe, OoTcunTHBacMuit or fasH remeparopa, Taxk yro fasa crycrra, OT-—
cunrusaeuan or Maxcuuymua Up passa ¢ = ¢, +@

llox CrycTROM MOXHO NOHMMATH TAKXe He CIYCTKM, & OTZEJNLHHE
YaCTHON, TOTZA CYMMEDOBAHME HEOGXOZHMO DACMPOCTDAHWTH HA BCE MH~
EGETHPYEMHO YaCTHION, & Beawaasa V,m OyzeT NPONOPLUMOHANBHA AP~
KYNApyLeMy TOKY OZHO{ wacTumH,

Ypaseenun (I3) aHanofWYEH COOTBETCTEYDONEM yDABHEHRIM padoru[ﬂ

.YcrolluuBocTs KOrepeETHHX $a30BHX KONeGaHMi.

Ina moxyuemws yCJiOBEt yeToHYMBOCTH pACCMOTDMM caywait Korza
JCEOPAETCH OLMH CIYyCTOK, KONEONDEuficA KaK neyoe BOKDYT paBHOBEC—
Ho#t fasu, llpurenM B KauecTBe PaBEOBOCHHX, 3HAUGHKA BENWIEH VP: ;
Gs; d), B JCTAQHOBMBHIEMCH peEuMe, JT BOIWUIMHH OHNpeZeNAnTCA  HS
(8,12), ecau noxommrs V= Q-0 . Torza




oAV, = oAV, Cos 6, - AVCos (65 +f; | .
AWV, = AV sin 6~ AV, Sin (6, + %),

QVP‘SMCOS(GS+ ‘10;) - A 63qs =0

Y= 0
PaccMOTpUM MaNHe OTKNOHEHHA BeXWYHH \{“ e, 170 OT paBHOBECH:,
T.€. TONOKMM

(14)

Vo =Vps *U U =< Vs

A pe< |

@=95+"L q'<< 1 (IS),
[IlpeneGperasa wieHOM 6/ E m maeﬁa o603HaYeHNA
ﬂi:&ﬁq{dueﬂ\/ﬁsmtﬁs/na&s ] ¢;= 654- "Fs
B XuHe{HOM NpUCKREOEMA NMONYYUM QECTeMy ypaBHeHuit

b+ Lp- (i hr)

b4 VPS*‘O(U/ (ot OWY =&V, Sin g, - ¢/ s

7+~ AW T Vg = AV, Cos P, - B/ Vi (16)
Hexmouasn er ¥ NMOACTABUB 55 = exp { At R 5 Oy I M

XapaKTepucTHYECKOE yPaBHERNE
7\4+2p7\b+(1 +ma+Pa) /\24‘2,:?\ +P2+m2+()’ =0 .

Tue P:O(/.S?_o) m:Aa.)/.,Qo j 0’=Pm\/ﬂ/VP55in s+ (17)
I BHCOKOMOOPOTHEHX YyCKOPANLHEX CuCTeM(Hanpuuep, EpeBaHCKOTO

CHMHXDOTDPOHA) NADaMETp p<<1 , losroMy xopeM (I7) GyZeM uckaTe B
BUZE Das3loXeHud no P,

HyzeBoe npuOauzeHue, B KOTOPOM Mu NoIaraeM p=0, AaeT HODEHE
A, s OTNpeZeNseMH}t COOTHOEEHHEM

fem drm oy L(femt)P h(mtey ) (18)

2
KozeGanua, oueBupHO, ycroftuuew, ecam A, OfpHnarensHo. Heyc—
TOHYWBOCTE B HYNEBOM NMPUGIMKEHMA BOSHMKE6T B ABYX CAydadx:

a) ecan \/(1+m=)2 - (ma+ Zf" >{+m? ,YT0 MOXOT MMETE
¥eCTO IPE A < O, / > m? H
6) ecan 4(m*+y) > (1+m?) 2 , 70 BOBMOXHO NpH
AW>O w ¥ > ( {-m® )2 ,
B nepsoM NpUCIHEOHHM (p.,-‘:o, paz O, pA, = A = O}
7\:)\04' A1 ] AI << ho J
7\1:~P(1+7\:)/1+m2+2/\f : (19)

JononunrTenbHOE PACCMOTpEHME YCTOUYMBOCTH B NMEPBOM NpPHOINXE-
HEE HEOCXOZAMMO JMNH NPM TRKMX SHRUCHMAX ¥ EMm KOTOpHE ZapT yC-
TOHYMBOGTE B HYNOBOM NPHGIRESHAH, HeycroltuuBoCTE B NMEpBOM Nph-—
OauxcHEM BO3HUKAET, €CAM N, > O

STO mMeeT MeCTO, €CAM

m= V(- )" - 4y <0- (20)
-m?e - by

ARazu3 3TOTO HEPABEHCTBA NDHBOZET K JCAOBMD HOYCTORUMBOCTR

d’>O.

1-

(21)
OcoOuft cnywat 2 )\‘:'+m2+1 = O COOTBETCTBYET BEINTHHE
gg-‘-(f-mz)a/z ) TeEs > O . B oroM cIyuade TAEEE IMeeM
HeyCTONYUBOCTE.,
9




PespMupys MOEHO CKAasaTh:
I, py AW /sinp}o BO3HHKAET HOYCTOHUYMBOCTE KOTepeETHHX (fa~
30BHX KONEOAHU# — HE3aBUCUMO OT BEAWUMHH TOK& NYyuKa.

2. Npm Aw/5in¢s<0xonedaum YcTOAUMBY nNDH BHNOIHEHUM YCJO-
BUA

/A(L) / > VH )
o Vos Sin P (22)
3T0 OGCTOATENBCTBO 03HAUAET, YTO 110 MePe YBeIwyenus TOKa nyuxa

HeoOXOLUMO YBEIMYUTH U PACCTPOl#xy pelonaropa,

3, fipn Aw=0 z{: O TaxK 4TO PE30HATOP HE OKA3WBaeT BIUAHHMA
Ha KOTepeHTHHE ($a30BHE KoJeCaHuA.

I, Tiepexonuuit pexwu.

2, S

Ecau aunauryza ¥ $asa rexHepaTopa HE MOAYAUDYWTCH, TO NPH MH-
KM YacTHl BOBHUKAET NEePEXOZHHI DexvM, IpM KOTODOM aMIUIATY-
7a \Vp yMeHbIGETCH OT HEXOTOPOro Havansioro axaveinust o (0) moVye-

q)ada uauennerca or 0 (o) zo semmammn €5 L[2 . B nepexoz-
HOM DEEMME \/ + 0,0+ 0 . 310 06CcTOATENBCTBO npmaozuu- K Ze—
HopmManuu ycwoﬁqmaoﬁ odrac'r'n PazoBuX KoZeOaHmit ¥ K NOTEpPe MHXEK-
TUPOBAHKENX CTyCTKOB, JpaBnenun (I3) pemamucs namu na SBM
"Pazzan~3" IR uucla CrycTKoB n=4,3 5, 21 . Crycrox cyurancs
uorepiaruu npn A&K 2 B Egon .
PaccyuruBanocsk or 30 zo ICO + 150 oGoporos.

4 .
Mt A=226-10 cek™ j AW=0; Absag=2-10%.0;

Bbgn= £2540%6; g=96; & = 50meb;

T, =0,723 mcek ; dn = O, 0415, l"l.

B PERMM YCHOPEHWH 38XBATHBAJOCH CT OZHOTO 7O TPEX CIYCTHKOB C ;
ooumM TOKOM 4-8 ma,

lepexoxg or L = 2I ( cmywaft EpeB8HCKOIO CHEXPOTPOHE) K N = 3

(oxnzaeMoe YuClO CIYCTKOB NPY HaXMYMK YONNepa - I'DYyNNUPOBATENH

H8 Y3CTOTE YCHODEHMT Ha BXOZLE JNMHEHHOTO JCHODUTENR) CYyueCTBEH—

HOPO yEENWUEHHA TOKA He Aal.

Io

[lpu peaxoM yBeaMYEeHMM HHEEKTMDOBAHEOTO TOKR B YCKODEHHMM He
0CTaBAJNOCH H¥ OXHOTO CIYCTKA.

O6paruMca x ypaBHeHuAM (8,I2). IycTh MAXEXUMA OZHOTO CLYCTKA
OCYWeCTBJASTCA B MOMEHT BpeMeHd t =0.

Ecau, HanpuMep AW= 0, mo /") O, aVp O)>VP5

Ha mepsoMm oGopoTe, OYEBUIHO VP b 9 dym'r oumaucg OT HyZfl.
Yro npousofizieT, eCAW BHOPATH B HaYeCTBE HAYAJBHHX CHEyDHHE yC—
JOBHAL

V(o) =Vps | ©(0)=0s; flo)=h; abl)=0 2 ()
OueBrZHO, YTO B 2TOM CJNy4das NYUOK C NepBOro X¢ ofopora nonazaer
B CcTauMoHapHH#t pexnM, TAX 4TO NEPEeXOXHH{ DEXUM OTCYTCTBYET.

Taku¥ 00pa3oM, GCJAM HAYANBLHHMK ydnonnﬂuu cucremx (8,12) as-
AAOTCA yceroBusa (24), aMnuuTyza ¥ $asa YCKOPARWETO HaNpAHERWs OC-
TARTCA NOCTOAKHWMM, @ CTYCTOK He MCIHTHBAeT XOTEPEHTHHX Paz0BHX
Konedaruit,

llo-BuzyMOMy, CYZECTBYOT EECKONBHO CMNOCOGOB pealM38LMM Hayalb-
HuX ycaosuiht (24); 37€CH MU PacCHOTPHM CIOCOG, IPH KOTOPOM NOZ-
dop @(0) OCYWECTBNAETCA 38 CyeT npejsBapuTenbEoft (Z0 uHXEkOwH)
paccTpoilkM pesoHaTops, & NOZGOpP V%(cj -~ 32 CUeT HApacTayua Ha=
TPAKEHHMA HE PEIOHATOPE, BH3BAHHODO BKIDUYEHUESM (O VHEGKIMN) Te—
Bepatopa V.  (puc.2)

Ecau B (8) nonomurs V, =O , MOINyyMM ypaBHEHMA, ONWCHBADINE
HapacTaHMe HanpsAxeEws Vp Tocke BKMOUeHMs reneparopa V. , HO
JIO WHXEKOUW CIycTHoB. MIX MORKO JMHeapu3oBaTh, €CAK BBECTH HOBHE
NepeMeHRNe

x=V,Cos 0 J =V SinO;
g-&-dg»wa =0 o<t <?¢ (25)
X +hX+AWY = v,

B uouenT BpeMenu { - ¢
yeaosmx [V, (o] = O ]

, pemeHueM (25) OpW HYJNEBHX HAYANBHHX
ABAAVTCA yHKIUU

IT




L2V, -d2 AW dC . ‘
X = Sz 1o casaap € sinace ]

Ve [aw (e %At |, (26)
y@’ s [o( (1 c Cosaw’c) Sin ]

Nocne uuxeknuw ypaenenus (8) A NePeMEHHHX X= V; Cos @/
Y=V, 8in @  mpuoCpeTant BEA:

Y +dY - A©X = dVySiny
X+dX+awy =AY ~ &V, Cos .

Yro naeT B paBHOBecHOM (JCTAHOBMBHEMCH) CIyIae

(27)

. ALaw .
Yo= Vo Sin g = EaéA—(‘f[Vr-V"COS\Fs*AS(a\/HSmLPS]

Xg= Vg Cos ;= IS *_(v,-vHCos«ps}VﬂsanL{?s]. 28)

2raw? aw

HeoGxozuMue NpY NoZGOpe HAUANHHHX yCAOBUA BENMIMHH Aw, T onpe-

nensmres w3 pasencts X=Xz ; Y=Y «
lipMcoenmEAs K STHM paBenctzaM (I4) moxyumu cucTeMy ypasneHu

[ V.cos, =V, Cos P, +Vps
V,Sin 6 = \,5in &, + éo(i)‘ Vps

4 ¢ *“cosawtl = \\;‘* cos
A T
e Csinaw® = - Y ginyg (29)
Ve 5

\ (7’\/?.5MC'O'?’QS:-,:Abm’3 ’

TI03BQIANINX BHURCINTE AW, T, 0, V., Vg TMpE  3afIaHHHX

g, abag, W -
lipr nozdope HAUANBHMX YCIOBH Add #* 0
oKazaTHCH, YTO ycuoBue ycroldumsocTs (22) He BHNOARAETCH.
B STOM CIyyae 3axBayeHHHHE B yJCKODeHuWe CTYCTOK OKAXETCH NOTEPAR-
HHM,

12

" MOXOT

-

BuumcauM Eopems cmcrems (29), KoTOpag CBEJOTCH K OZHOMY ypas

HeEED (3
(30), ecam wmcrmpuuTs HemsBecTHHe , Y5, V{

_E __ _arcty ’1’1?—
2p bn(P°+ Q2 ) ' (30)

e = \/,,5/\4,) 3=PA<:J/0(/'
P=psing, -Zcos @, ; Q=1+pcosd +Zsing, .

jb ] p
“ -

Z.0(P*+Q%) = - 2 pazcty £
. : Ia =0 '
(31)
omxyna Un (1+22°5‘mg55 +Zf) =0 u
HCHOMH{l KOpeHE Z,=~-2Sin 95 .
5
B cnexybmem mpuGnmzmenmu Z =% +Z, Z << Z
o ) = o

lipeneGperan uwnenamm jbe, Z,a ... NONYYHM ’

7 =_i( 2ds ~Sin Ry
N G T A R

TEK YO0 7 = —[25an55 +/b(29§g-$in2¢s//26m2555 ] (32)

llomenws (22) ma (32) nomyumu

’z/zgon { * 28’ ¢5 . (33)

I3




Jcnos¥e yCTO#MMBOCTH COBMECTHMO C ITHM DEUEHRMEK, eCHH 568,%.7/4.
‘Hauu GHI mpoBejieH NpPOBEPOYHHY pacueT 8axsarTa YacTHl B pexHM yc-
KOpeEuA Np¥ NOXGOpe HawaisEMX yczosmit cormacEo (29). Bun sax-
BaueH T0K B 130ma  mpm (Aw/o( )=52,26; 955=7/’/4,'

Aasan = t2,5'105 36, Ai’éog = 2“10536.

JionycEH HA TOYHOCTE mOAGOpPA AcO, ¢ u ?.5. CTAHOBSTCR Goxee
ZECTRUME 1O Mepe YBeAWYeHmT TOKA. Beamanmnaluerfercd B HEDOKOM
E¥anasoHe, YMEHBENAACE NO Mepe yBeIMNeHMA Toxa, OTMeTMM Takxs,
9T0 SKCIHOHeHNMAZBHN{ 3aKOH BO3PACTAHUA \{a(t) NocIe BHIDYEREH
V. He ofsgsaTelNeH; BaxHO, Tro0H KpUBaA VP({) TIpM CBOEM BOB=

pacTaHMd NPOXOZMNA Yepes TOUKY VP(t ) =Vps

IY.llop6op RauanbHHX yCZOBME IPWM HECKOABKAX
PHXEKTHUPOBAHHHX CIyCTKaX,

Paccuarpupancs cxygait n=3. OueBHAHO HEBOSMOXHO NOZOCPATH
HaUANBHHEe YCJIOBAA TaK, YPOOH AN BCEX CIyCTKOB t'f’k :A%k =Q,
Ecam cpezuiit CrycTOX NpHEATH 3a NEHTD TAXKECTH, TO ANd HOTO MOX=
HO IOZOGpaThH 2T yCHOBWA, OZEAKO ABA KpalHmx OyZyT WCHHTHBATH
rozedauma o ¢f u 20 . Ypapnenns (I3), sanucasme ZAd
ausefHOrO NpHONMEeHMA (MAINO OTKIOHGHWA OT DABHOBECHA) NOKASH-
BapT, 970 KOJcOAHEA KpallHUX CIyCTKOB MOXHO BSGWMHO CKOMIEHCHEDO—
BATE, €CAM WX YACTOTH CTPOTO OAMHAKOBH, & CAMHM KONEGAHNE DABEH
no aMnIuTyZe M npoTHBofiasnH. Takas NoARAA KOMTEHCALMA BO3MOXHA,
eCHm NMOTEeHIMAaNBpHaa AMa $asoBHX KoleCaHuit CUMMETDHNIHA OTHOCHTEND-
Ho @, , YTO MOXET WMETH MECTO, 6CIH Absog =0 ,a &, =T/2.

Ha SBM Owam paccumrTaHH BADHARHTH C CYMMAPHNM TOKOM Tpex Cryce® -
xo» I10,40,80 1 I30ma . npr & = 7/ 2.

Bo BCex BapnaHTAX BCE TPM WMHXEKTMPOBAHEHX CTYCTRA COXPAHHINCE,
Ha puc.3 mpuseaen cxyuadt I = I32ma,

Peanusanya pexmMa A b 3ag = O BO3MOXHA ,0CIN MEXCRIUA
NPOMSBOAMTCA B MATHMTHOE 10Ze COOTBETCTByMUEE SHEPTHM MEXCK—
MR, HO NpPY HYNeBO# NpoWaBOZHOK noiA. MOXYNANMOHHAA XDPUBas

I4

(vsuMeHeREe V. 1O IMEIy JCKOPEHWA) He AOAXKHAE KMETH CIHEKOM GONB-
saTeM M NeHTPAXBEHE CrycTkH. OneHKA CKODOCTM WB3MEHEHES MORYs-
nuoHsoi xpusolt, zomyckoB mp® L =3,5, & TAKXe APyrHe CHOCOOH
noadopa HAUANBEHX YCIOBM CyAyT HpOE3BEZeHR B JaJbHelmeM.

B 3aximueHKe NEPEeYUCAMM YCHOBHA, HEOOXOZAWMHE EAR OCYHOCTBIG—
HUS 34XBA7TA MHECETMPOBAHEHX CTYCTKOB (63 MePOXOAHOTO pexuMa,
odecneuxbanauMe CoxpaneHue GOABHNOT0 HEXCKTHPOBAHHOIO TOKA IyUKE,

I.Hazuuee mpeABApPETENFHOTO IDYNNEPOBARERA HA YACTOTO YCKOpE=
EMA, 00oCHCUNBADEE® HHEGKNWD HECKONBKEX HO BOSMOXHOCTH OZMBEAKO-
BHX CTYCTKOB.

2,Bo3M0OXHOCTS yupaBieHnMs 4acTo?off yCKOpSANEEro RaNpAXEHBR
(mam coGcTBeEEOM wacroTofi pesomaropa) B Havame nueza. lepexox
K HOMAHAXBHOHM wacToTe yCKODEHHS ZONXEH OHTH N0 BOSMOXHOCTH
NIABHHN,

3.BogMOXEOCTE THATERSHOTO NOACOPS MOMEH?8 BEINYOHRR B,Y.
HaOpAREHHT, ONEePeXanEero MOMeET HRHXCKIEH,.

4,0cymecTBNeHEe WEXCENAN HPR HyXeBoft MPOM3BOZHOH MarHRTHOTO
noxs ( A®s umcxa crycTeos > I),
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