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B apylKBH EanyHH P2-3856 

0 noseaeHHH JlH¢$epeHUHBnbHOrO Ce'!eHHH HeKOTOpb!X 

HeynpyrHx npoueccos c y'laC THeM n enT oHOB npH oonbWHX aHeprHRX 

n oK838H0 1 'ITO JlH¢$epeHUH8nbHbie Ce'!eHHH HeKOTOpb!X a neKTpOMBrHHT

H biX H cnBOblX npoueCCOB BHBnHTH'IHbl 8 JlOBOnbHO WHpOKOl! oonaCTH IIO nepe

JlBBaeMOMY HMnynbcy. Ha OCHOBe 3 T OrO pe3ynbT81'8 nony'!eHbl orpBHH'IeHHH 

HB pOCT JlH~~epeHUHBnbHOrO Ce'!eHHH IIpH OOnbWHX 3HeprHHX. 

OpenpHHT 06t>eromeHHOI'O HHCTHryTa Jl,nepHbiX HCCJJe,nOBaHH~ . 
.D,y6Ha, 1968. 

Varoujan Baluni P2- 3856 

On the High- Energy Behaviour of the Differ ential Cross- Section 

o f Certain Inelastic Processes Involving Leptons 

The analyticity o f the ditferential cross section of certain e l ectro 

magn etic and weak inelastic processes in the momentum transfer is 

proved in a fairly large domain on the basis of Jin' s results/ 5/ . Some 

bounds on the behaviour of the differential cross- section are derived. 

Preprint. Joint Institute for Nuclear Research. 
Dubna, 1968 

B aeaaBRe~ pa6o~ 

6binO IIOK838H0 1 'ITO IIOJI 

/4/ 
11 MapTeHoM orpaHH' 
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HOCTb B 8111IHIICe fleM8H 
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Mbl IIOK8)KeM, 'ITO AH¢4: 

rrpoueccoB, rrpocyMMRpo 
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B He.aaBHe~ pa6oTe n oryHOBa , MecTBHpHll!BHnH H HryeHa B aH 

121 
6bino noKa3aHo, 'ITO rronyqeHHoe paHee <t>pyaccapoM , fpHH6eproM H 

X Ill 
bey 

n 131 
oy 

141 
H MapTeHoM o r paHH<JeHHe Ha poeT ceqeHHH ynpyrHx npoueccoa cnpaBe.a-

nHBo H .anH npoueccoa THna 

( 1) 

r.ae a , b c - mo6bie a.apoHbi, a B, 0603HaqaeT HeKOTopyiD 

Ill 
CHCTeMy a,apOHOB, f1pH 3TOM B 6bma BBeneHa HOBaH xapaKTepHCTHKa ( CM, 

HOCTb B 3nnHITCe neMaHa H B 6onee ll!HpOKO~ o6naCTH, 

151 B nepBoM rraparpa!jle HaCTOHIUe~ pa6oTbi Ha ocHoBe pe3ynbTaToB il)KHHa 

Mbl ITOKa)KeM, 'ITO nHQJ<PepeHuHanbHOe Ce'JeHHe cna6biX H 3neKTpOMarHHTHbiX 

npouecCOB, npocyMMHpOBaHHOe ITO BCeM llOITYCTHMbiM a.apOHHbiM COCTOHHHHM BJ 

v(i:)+N ... e (f)+ B
1 

( 2. 1) 

( 2.2) 

3 



II - He~TpHH0 1 f - neiTToH, N - HyKnOH), o6na11aeT JlOBOnhHO umpo-

KO~ o6naCTh~ aHanHTH'IHOCTH ITO ITepeJlaBaeMOMy HMITynbCY Me*llY neiTTO-

H8MH. 

Bo sTopoM H TpeTbeM ITaparpa¢ax ITonyqeHbi orpaHH'IeHHSI Ha IllHpHHy 

llH¢¢epeHuHanhHoro ITHKa H Ha IToBeJleHHe llH¢¢epeHuHanhHoro ceqeHHSI ITpo-

ueccoB (2) ITPH 6onhlllHX aHeprHSIX. 

llnSI ITpocTOThi paccMoTpHM KOHKpeTHhi~ cnyqail: ITpouecca ( 2. 1). Bee 

peaynhT8Thl TpHBHanhHhlM o6pa30M ITepeHOCSITCSI Ha cnyqail: (2.2). 

r11e 

B JlBnbHe~IIleM 6yJleM ITpeHe6peraTh Maccoil: neiTTOHOB. 

1. ilH<fJ<f>epeHUH8nhH8SI BepOS!THOCTh ITpouecca ( 2.1) Jl8eTCSI Bbipa*eHHeM 

d W lne1 
= I J 

1 
I<Pe·P •••• ,p !SIP ,p >I 

2 
X 

d cos () y 2po2po 1 l II N 

N V 

(3) 

pediPel l 
4 

2 2 (Po)~ n 8 (p -m l ) e 
2Ppo(21T)2 l= 1 l l (211)3 

() - yron Me*llY p -H 
v 

Pf - HMITynbcaMH Heii:TpHHO H neiTTOHa B 

c.u.M. peaKUHH, a P N • P 1 • ••• P 1 4-HMITynhChi HyKnoHa H qacTHU H3 B 1 

B ITepBoM ITopSIJlKe ITO cna6oMy BaaHMOJleil:cTBH~ H3 (3) ITony'IHM 

d W lael = I 
l 

1 J I < p .... • p I 8 S ·I p > W ( p .,, p ) elq~xl2 x 
2p02po I l 8W (x) N p. tv 

N II p. 
dcos8 

4 

2 

Pedlp el 

2 P of ( 2 " ) 2 I= 

r11e q = p f - p 11- ITep• 

.6bi~ neiTTOHHbiH TOK, a 

J.13 ycnoBHSI ITonH 

ITpeJlCT8BHTh B BHJle 

d W tne1 

d cos () 2 

+ w (p., , p ) w 
p. t v 

J.1ciTOnh3YSI CBOHCT 

panhHOCTH, OTC~Jl8 ITOn 

ce'IeHHSI ITpouecca (2.1 

d a lae1 

2 d q 

_!_I 
2 a 

f "8 ( w • q 2 ) = -

rne +'Is 03Ha qae 



naaaeT AOBOnbHO lliHpo-

~rrynbcy Me~ay nerrTo-

•rpaHH'leHHSI Ha lliHpHHy 

~anbHoro ce'!eHHSI rrpo-

~ rrpouecca (2.1). Bee 

cnyqat!: (2.2). 

~ITTOHOB . 

2 
.p !Sip ,p >I X 

J II N 

(3) 

Het!:TpHHO H neiTTOHa B 

IOHa H qacTHU H3 B J • 

BHIO H3 (3) rrony'IHM 

p > W ( p ~, p ) e1q'llxl 2 x 
N 1' L II 

2 

PfdiPel 

2 P of ( 2 " ) 2 
1=1 

J 
n 8(p 2 -m 2 )8(p0) 

I I I 

(4) 

rae q = p f - p 11- rrepeaaBaeMblH )fMrrynbC Me~ay nerrTOH8MH, W j.l (x)

.6bit!: nerrToHHbit!: TO K, a W 
11

(pf,p 
11

)=u (pi )yp.t1 + y
5

)u(p
11

) 

en a -

Ha ycnOBHSI ITOnHOT hl aapOHHhlX COCTOSIHHt!: cneayeT, 'ITO (4) MO~HO 

rrpeACT8BHTb B BHAe 

d W lnel 
+· 

1 lq (z-y) 

PNI 
8S 8S 

I . f e < p . > dx dy 
d cos 8 0 0 N 

2pN2p
11 

8 W u (x) 8Wl'i(y) 

( 5} 

HcrrOnb3YSI CBOHCTBO TpaHCnSIUHOHHOH HHB8pH8HTHOCTH H ycnOBHe CITeKT-

paribHOCTH, OTCJOaa rronyqaeM cneay10ruee Bbipa~eHHe anSI aH<f>!flepeHuHanbHoro 

ce'!eHHSI rrpouecca (2.1) : 

2 1 J lqz . I [ 
f 1'8 ( W , q ) = T e d z < p N 

I 
8 p 0 ( p p )(211 )2 

II N II 

b S 
·----- , ----
8 w + ( _..!._) 8 w (....!) 

11 2 8 2 

( 6) 

J I . P >, 
N 

rae 1 T 'l:,. 03H8'!8eT CYMMHpOB8HHe H ycpeaHeHHe ITO neiTTOHH biM H HyK-

5 



IIOHHbiM CIIHHOBbiM COCTOSlHHSlM COOTBeTCTBeHH0 0 a W2 "(p + q )2 
- HHBapHaHT

N 

Hall Macca CHCTeMbl B j 

TaKHM o6pa30M, AH~~epeHuHanhHoe ceqeHHe rrpoueccoB (2) Bhlpa*aeTCS! 

qepe3 MHHMYIO qaCTh f 1J.8 aMIIIIHTyabi pacCeSlHHSl BI!epea qaCTHUbl CO CIIH-

HOM eaHHHUa H MaCCOll: q 
2 

Ha HYKIIOHe, AHanHTHqeCKHe CBOHCTBa aMIIIIH-

Tyahl pacceHHHH BrrepeA flO Macce OAHOll: qacTHUhl rrpH ~HKCHpOBaHHOll: Macce 

/51 
apyroll: qaCTHUbl HCCneaoBaHbl .il*HHOM • J.13 ero pe3yiihTaTOB H H3 C.OOTHO-

weHHSl (6) cneayeT, qTO aH~~epeHUHaiihHOe ceqeHHe S!BIIHeTCH aHaiiHTHqeCKOH 

~yHKUHell: ITO rrepeaaBaeMoMy HMIIYIIhCY q 2 cx+iy B o6naCTH 

2 
2 1 2 2 2 (W + 

y < - ( m - m )(m - x) [ 
m2 1 2 

2 2 2 2 
m ·- x) -4m W 

+ 2 
2W 

( 7) 

+ 
(m~ -m 2)(m ~ -x) 

2 2 
W -(m 1 -m?) 

] , 

rae m -Macca HYKIIOHa, m 1 "" m + 1 H m = 2 
2 

B eaHHHUaX MaCCbl IT -Me30Ha. 

2. B sToM rryHKTe Mbi rronyqHM orpaHHqeHHe: 

a) Ha WHpHHy aH~paKUHOHHOrO IIHKa, 

6) Ha pOCT CHH3Y aH~epeHuHanhHOrO ceqeHHSl (6) npOHHTerpHpOBaHHOrO 

no HHBapHaHTHOH Macce w HnH (no Pr T.K. 

2 0 02 0 0 0 
W =(p +P) -2(p +P )pD 

N V N II l 

B C.U,H. peaKUHH) 

6 

' I 

~ 
1 

2 
rae yS = y(PN+~t,) - rr 

aHanHTHqHa flO q
2 

B o6n 

W(m+l::; w :>vs ) ero 

HOCThiO neBOH BeTBH rH 

rae x
0 

= 14/5, a a = 

YcTaHoBneHHaH cE 

MOll: qaCThlO aMIIIIHTYJ 

X ( S, q 2 
) II pH s ... 00 

B o6nacTH (9) 

I X ( 

3To cneayeT H3 cTpor 

qeCKOH TeOpHH nonS!, f 

q 2 = 0 6onbwe, qeM 

"' ( s 



! =-(p +·q )2 
- IIHB8p118HT

N 

lOUeCCOB ( 2) B blp8)1(8eTCSI 

BnepeLI '18CTI!Ubl CO CnH-

l'leCKI!e CBOl!:cTB8 BMnnH-

;pH cpHKCI!pOB8HHOJ1: M8CCe 

e3ynbT8TOB II 113 C.OOTHO-

HBnHeTCH 8H8niiTII'IeCKOJ1: 

1- i Y B o6naCTII 

-x)
2

-4m
2
W

2 

2 w 
+ 

( 7) 

~HIIU8X M8CCbl IT -Me30H8, 

:e) npOIIHTerpllpOB8HHOrO 

I 

f 
1 

d ';, tnel 2 
=x(s,q ), 

d q 2 
( 8) 

2 2 
rae yS = v<PN+tt,)- nonHaSl 9Hepri!SI B c .u.H. QqeBHLIHO, 'ITO cpyHKUII SI X(S,Q) 

aaanHTH'IHa no Q
2 

B o6naCTH, nonyqaeMol1: 113 (7) MIIHIIManll3aullel1: no 

W ( m +1 :S W :5:- V S ) ero npaaol1: 'IBCTH, 3Ta o6naCTb onpeaensreTcsr BHyTpeH-

HOCTbffi neBOJ1: BeTBII rHnep6onOHL18 

( 9) 

rae x0 = 14/5, a a =6/5 c TO'IHOCTbffi Vm . 
YCT8HOBneHH8H CBH3b ( 6) Me)I(LIY LIH<P<!>epeHUII8nbHbiM ceqeHHeM II MHII-

MOll: '18CTbffi 8MIInHTYLlbl pacceSIHIISI Ll89T B03MO)I(HOCTb YTB9p)I(L18Tb
0 

'ITO 

X ( S, q 
2 

) np11 S -+ oo paBHOMepHo orpaHH'IeHo HeKoTopbiM nonHHOMOM no S 

B o6naCTII ( 9) 

I X (S. q 
2

) I < M 
N 

COilllt S 
(10) 

16/ 
3To cneayeT 113 cTporHx pe3ynhT8TOB Xenna , nony'leHHbiX B aKcHoMaTH-

qecKol1: Teo pHil nonsr. ITpeanonO)I(HM, 'ITO aHcpcpepeHuHanbHoe ceqeaHe ( 8) np11 

q 
2 

= 0 6onbUie, qeM np11 aeayneBbiX rrepeaasaeMbiX HMnynbcax 

2 
x(S,q) ------< 1, x(s, O) 

2 
q < 0. 

( 11) 

7 



--'" 

HarroMHHM, 'ITO X ( S 1 O) Bb!p8)1{8eTCH 'lepe3 MHHMY!O '18CTh 8MllnHTYAbl 

pacceHHHH '18CTHUbl C HyneBOtl: M8CCOtl: H CllHHOM eAHHHU8 Ha HyKnOHe. nos-

TOMY X (SI 0) He MO)KeT y6b!B8Th 6biCTpee 

171 

s-n 
I rne n - H3BeCTHoe 

rronO)KHTenhHOe 'IHcno • CllenoBaTenhHo, Ha OCHOBe ( 10) MOlKeM 38Kn!O'IHTh, 

'ITO IlpH s ... oo 

Nl 

lt/J(S,q2)!< Ml const S 

( 12) 

(N 1 =N +D) 

B o6n a cTH aHanHTH'IHOCTH (8). Terreph Mbi MOlKeM rrony'IHTh oueHKH a) H 6). 

a) BBeneM HOBYJO rrepeMeHHYJO 

rne A 

E w c 

w =1 + 
q2 

A 

AOCT8TO'IHO 6onhiDOe rronO)KHTenhHOe 'IHCno. 

~OKYC8MH B TO'IK8X w = :!:..1 H c 6onhmotl: 

d = x 
0
-a • 

PaccMoTpHM annHrrc 

d 
rronyochJO c = 1 + A' 

npH A >> .d ero o6pa3 ne)KHT BHYTPH neBotl: BeTBH rHrrep6onoHna ( 9). 

CnenyH 
/8/ 

Uepynycy H MapTeHy , c rroMOWhJO KOH~opMHoro oTo6pa)KeHHH 

v=w+yw 2 -l 

rroeo6oa3veM E B KOnhUO C BHYTPeHHHM ~8AHYCOM 1 H BHelliHHM P8AH-

ycoM R = c + v c 2 -1. c:l>yHKUHH 
2 

¢(v)-=t/J(q) aHanHTH'IHa B rrony-

'leHHOM KOnbU9 H yAOBneBOpHeT ycnOBHHM ( 11) H ( 12) H8 BHyTpeHHetl: H BHelli

/9/ 
Kpyrax K ~yflK-Hetl: OKpy)KHOCTHX. npHMeHS!H TeopeMy AnaMapa 0 Tpex 

UHH ¢ ( V) 1 rrony'IHM 

8 

I¢ r. 

npH AOCT8TO'IHO 6onhlliH J 

"' ( 

llanee I C IlOMOllih!O Me TO! 

KO rrony'IHTh orpaHH'IeHHI 

"""" d 

6) 3aM9THM 1 rrpe)K 

2 
ca q no a6conJOTHo 

MOMy, y6brBaeT. Mbr rrc 

rrono)KHTenhHoe 'IHcno, 

ero HH)KH!O!O rpaHHUy Y 

npoH3BeAeM 38Me 

PaccMoTpHM annHrrc E 

rronyochJO 
c , 1 

.1:\.0HQlOpMHOe OToo; 



MHHMYJO 'I8CTb 8MITITHTYJlbl 

~JlHHHU8 H8 HYKITOHe. Ooa-

11 - H3B8CTHOe 

~e ( 10) MOlK8M 38KITIO'IHTb, 

(12) 

ITOITY'IHTb OU8HKH a) H 6). 

iicno. PaccMOTpHM annHITC 

d 
bWoll rronyocbJO c = 1 + A' 

B8TBH rHIIep60JIOHJl8 (9). 

OH~OpMHoro oToopalKeHHR 

YCOM 1 H BH8WHHM P8JlH-

) 8H8JIHTH'IH8 B IIOITy-

12) H8 BHyTp8HH8H H BHeW

/9/ 
Tpex Kpyrax K ~YHK-

I ¢ i-v) I < e 
( fn I T I / fn R ) fn .~ 

1 

OpH JlOCT8TO'IHO 6onbwHx A HMeeM 

2 y q 2 / d fn M 
1 t/I(S,q )~e (13) 

I 10/ 
nanee 1 c IIOMOlllb!O M8TOJl8 0 p83BHTOro B pa6oT8X 

1 
H Y'IHTbiB8R ( !3) 

1 
ner-

KO ITOITY'IHTb orpaHH'I8HHe H8 WHpHHY f':i JlH~p8KUHOHHOro IIHK8 

( 14) d 6n 2 I 1':1 = ---:-Tdq (. t/1 (S, q ) 2 
q =o 

6) 3aMeTHM, rrpelKJle scero, 'ITO c ysenH'l:eHHeM rrepeJlaBaeMoro HMrrynb-

2 
ca q ITO a6COJIJOTHOMy 3H8'18HHJO JlH~epeHUH8JlbHOe C8'18HH8

1 
IIO-BHJlH-

MoMy, yobrBaeT. Mbr rroKalKeM, 'ITO rrpH q 2 <-cz , a H8KOTOpOe 

IIOITOlKHTeiTbHOe 'IHCIT0 1 OHO He MOlK8T y6biB8Tb IIpOH3BOJibHO H YCT8HOBHM 

ero HHlKHJOJO rpaHHuy yohrBaHHR. 

0pOH3B8Jl8M 38M8Hy rrepeM8HHblX 

2 

w, = 1 + q +a 
A 

PaccMoTpHM annHrrc E w C ~OKyCBMH B TO'IK8X 

d +a 
rronyocbJO c , 1 + 

A 

v'-=w'+ yw'2-l 

9 

w ±) H C 60JibWOti" 



nepeBOAHT E , 
w 

B KOnbUO C BHyTpeHHHM H BHelliHHM p8AHYC8MH 1 H 

R , , .I ' 2 T = C +· y C - 1 , COOTBeTCTBeHHO. O~KB w ' = 1 + ..A.- ( q 
2 = 0) npH 

o A 

3TOM nepeXOAHT B TO~Ky V 0' = w'0 +·y w'~- 1. Y~HTbiB8SI (12), c noMOIUbiO 

TeopeMbi o Tpex Kpyrax nony~HM 

rne 

2 -N <I> (a) 
max r/J ( S, q ) > const S 1 

q2>-a - ., 

<I> (a ) 

a v-d 
Q + 

1- v -:....,__ 
a+ d 

( 15) 

Ma ( 15), B ~acTHOCTH, cnenyeT, ~To AHtPtiJepeHuHanhHoe ce~eHHe (8) He y6hi-

B 8 eT 3 KCnoHeHUil:8nbHO npll: tPHKCil:pOB8HHbiX nepena B a eMbiX ll:MnynbC8X q 
2 

3. nony~ll:M Tenepb orpaHH:~eHH:e CBepxy H 8 poeT AHtPtPepeHUHBnbHOrO 

ce~eHil:SI (6), npOHHTerpll:pOBBHHOrO no HHB8pll8HTHOfl: M8CCe W, 

d U !ne1 f ( s , cos () ) 
( 16) 

d cos () 

npll tPilKCilpOB8HHOM yrne () pacceSIHil:SI Me)I{AY llMnynhC8MH nenTOHOB. nony-

~eHH:e o6naCTil: 8H8nHTil~HOCTH f ( S , COS () ) no cos() ll:3 HepaBeHCTBa (7) 

HBnSieTCSI CnO)I{HOil: anre6paH~eCKOH 38Aa~eH. MO)I{HO TOnbKO yTBep)I{A8Tb 0 

~TO no Kpa il:Heil: Mepe npll: Re z < l(z = cos() ) H:MeeM cnenyrowyro o6nacTb 

8H8nll:TH~HOCTM: 

Im z < f3 I 1 - Rez I , ( 17) 

rne f3 =v _s_ m • 

10 

nony~HM orpaHH~e . 

poe nono)I{HTenbHOe ~He . 

1 w=---(2z +a). 
2-a 

w = :tJ H c 6onhrnoil: r 

HeTpynHo y6eAHThCH, ~T 

naCTH ( 17). 

Paano)I{HM aHanHT 

MaM Jle)l{aHnpa: 

¢ ( S, w) 

JlnH KOalPtPil:Uil:eHTOB pa3; 

1 

I a f < s >= I J P f ( 
-1 

C Apyrofl: CTOpOHbi, MOll 

paBHOMepHO orpaHH:~eHC 

no S • Y ~HTbl B8SI 3TOT 

MeTOAOM fpHH6epra ll: J 

AOn)I{Hbl YAOBneTBOpSITb 



IHHM p8DHYC8MH 1 H 

c 1 + T ( q 2 
= 0) II pH 

HTbiB8R (12), C IIOMOWbiO 

( 15) 

we ceqeaHe ( 8) ae y6bi-

aeMbiX HMrrynhcax q 2 

)OCT DH~~epeHUH8nbHOrO 

oil: Macce W, 

( 16) 

·nbC8MH neiTTOHOB. nony- i 
sO H3 HepaBeHCTB8 (7) 

~M cnenyiOWY IO o6nacTb 

( 17) 

nony'IHM orpaHH'ieHHe CBepxy IIpH -1 < Z < 1- Cl · , r.Qe (l - HeKOTO-

poe IIOnO)!{HTenbHOe 'IHCnO . llnsr 3TOrO IIpOH3BeDeM 38MeHy rrepeMeHHbiX 

w c 
2 
~ ~ · ( 2 z + a ) • PaccMoTpHM annHrrc E w c ~KycaMH B TO'!Kax 

w = :t) H c 6onbwoil: rronyocbiO 

a = 

2 
Sa/3 

2 2 
(2-cz) (1+{3 ) 

HeTpynao y6eDHTbcsr, 'ITO o6pa3 E w B IInOCKOCTH Z ne)!{HT BHyTpH 06-

nacTH (17). 

Pa3nO)!{HM aaanHTH'!ecKyiO ~yHKUHIO f ( S, z ) = ¢ ( S, w ) no rronHHo-

00 

¢(S,w) 1 
2 f.="i.o (2 f + 1) a f ( S) P f ( w) 

llnsr KO~~HUHeHTOB pa3nO)!{eHHR ( 18) HMeeM 

1 -a 
Jf(S,z)dz 

-1 

( 18) 

( 19) 

C npyroil: CTOpOHhi, MO)!{eM YTBep)!{D8Tb ( CM . ( 10)) t 'ITO ¢ ( S, W) II pH S -+ oo 

paBHOMepao orpaHH'IeHo B annHrrce E w HeKoTopbiM II!)nHHOMOM R ( S) 

no S. Y'IHTbiBasr aToT ~aKT H a aanHTH'IHOCTb ¢ ( S, w ) B a nnHrrce E w , 

r 6 li 13/ ~ 
MeTODOM pHH epra H oy MO)!{HO IIOK838Tb1 'ITO K0 :3'1"t'HUHeHTbl rrpH S -+oo 

DOn)!{Hbl YDOBneTBOpRTb ycnoBHIO 

1 1 



1 
I at ( S) I < (a + V a 2 ---====-:er R < s >. 

-1 ) ( 20) 

H8 ocHoBe oueHoK (19) H (20) nerKo rrony'IHTh orp8HH'IeHHe H8 poeT aH~-

~epeHUH8nhHoro ceqeHHR cBepxy rrpH S ~ ~ : 

d ~ l n el < s, cos e ) I d cos e fn 
2

S ( 21) 
cosO _ < C( e)------
J d a lnel ( S, z) I d z d z 

cos 
2 
el 2 

-I 

rae C(()) MeaneHHO MeHRIDW8RCR ~YHKUHR e. 38 HCKniD'IeHHeM yrnoB 1 

61IH3KHX 0 H fT B '18CTHOCTH, rrpH () = TT/ 2 H3 ( 21) IT01IY'IHM 

1 .. 2 
d o

1 
, (S ,cos()) I d cos() I 

1
< constfn S, 

ne~ ()-, 2 ( 22) 
a 

17
(S} 

0 "' 
rae a (S) = ( d a (S,z)ldz 
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_

1 
lnel - nonnoe c eqeHH e p8cceRHHR H8 38LIHIDID rrony-

ccjlepy . 

Borrpoc o TOM, K8K H3MeHRIDTCR rronyqeHHhle pe3ynhT8Thl, ecnH rrpea -

!101IOlKHTb 8H81IHTIPIHOCTh ITO q 2 LIHcpcpepeHUH81IhHOrO Ce'leHHR BO BCeH nnoc-

KOCTH c p83pe3oM, 5yaeT o5cylKLI8ThCR B cneayiDmeii pa5oTe, 

B 38K1IID'IeHHe C'IHT8ID CBOHM rrpHRTHhlM aonroM rro5naroaapHTh HryeH8 

B aH Xhey, noa pyKOBOLICTBOM KOToporo BblllOnHeHa L18HH8R p85oTa. H rrpH3-

H8TeneH A.A.noryHoBy, M.A.MecTBHpHWBHnH, M.K.nonHB8HOBY H A.n.T8B-

xe1IHL13e 38 O'leHh ueHHbie LIHCKYCCHH, 
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==~frR(S). 
a 2 -1 ) ( 20) 

lOnyqHTb OrpaHHqeHHe H8 poeT ~H~-

... oo: 

-< C(O)----- ( 21) 
2 

cos ()/ 2 

HKUHSI () • 3a HeKnroqeHHeM yrnoB 1 

() = ,; 2 H3 ( 21) nonyqHM npH 

2 

d cos() I h/~ const fn S, ( 22) 

eeqeHHe paeeeSIHHSI Ha 3 anHroro rrony -

mnyqeHHhle pe3ynbT8Thl, eenH rrpen -

)eHuHanbHoro eeqeHHSI Bo Bee~ rrnoe-

:1 cnenyrowel! pa6oTe, 

THhlM nonroM rro6naronapHTb HryeHa 

BhlrronHeHa ABHHaSI pa6oTa. H rrpH3 -
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