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l.Bsenea11e 

B pa60Tax , ony6naxosaaabiX aenasao Xe1SepoM1 Kallaepou 11 BBTopoM
11 •

2
•81, npenn<>­

lKeB MeTOA nplliSnHlKeBBOrO Bbi'IBCneHHSI ABYXTO'Ie'IBbiX cjryBXIUIII fpHBB B TeOpHH nonR. 3TOT 

MeTOA OCHOBBB BB ~yHKUHOB8nhHOfl ~PMYnRPOBXe XB8HTOBOfl TeopHH nona
14•5•6•71 

H ABeT 

~YHKUHH fpHH8 B BRAe PSIAOB no OTpB.UBTen&BbiM CTeneBSIM KOBCTBBTbl CBII3H. Monen& non S! 

npencTasneaa narpaalKaaaoM nonR. Uen& npennolKeaaoro nonxona - onpeneneRBe 6nalK8A­

wax non!OCOB cjryBKUBfl fpaaa. J.13 OTHOCHTen&HOrO nonolKeHHSI non!OCOB MOlKHO HAflTB COOT­

HOmeBIISI nnR AHCJ<peTHbiX Mace, onacaaahlx naaaoll Monen&IO. B npeAhiJtY!IIIX pa60Tax Bblwe ­

yxaaaaaoe npaiSnHlKeHHe 6&In0 p83BBTO AllSI C8MOB38HMOAeiiCTBYIOillHX nonefl; B ll8HHO.I 

pa60'1'e Mbl XO'I'HM p83BHTb STy CXeMY npaMeHHTenbHO K ABYM B38HMOAeiiCTBj!OilllfM nOIIRM. 

8 KB'IeCTBe XOBKpeTBOII MOAellJI Mbl Bb16pana HeXOTOpoe CnllHOpaoe none, B38HMOJl911CTByiO-

mee c aeJ<OTOphiM cxangpHbiM noneM. 

narpBHlKHBH pacmennReTCSI HB CB060AftY!O '18CTb ~ O B '18CTb B38RMOA9 11CTBHSI ~ 

8 Bbip8lK9HBB AnSI ~YHitiiRR fpaaa ~YHKlllfOH8ll exp(i f ~O <I'X) non 3HBKOM BHTerpana pas na.raeT­

C a a PM (pasnen 2). B pasnene 3 Mbi paccM&TpasaeM CTPYKTYPY OTAen&RhiX 'lneaos s Toro 

pRna, saTeM pacC'IlfT&rsaeM Tpe6yeM&re HHTerpan&r B J<os tjxpauaeaTe sToro pHAa a peweT'Ia-

TOM npocTpaaCTBe (paanen 4). Haswae BKnan&r a s' BhlnHCBHhl asao .. B pas nene 5. B pas-
F 

nene 6 M&I o6o6maeM paae e sseneaaoe rpa~H'IecKoe npencTasneHHe pSilla nnR 

fplfH8 HB cny'IBII llBYX B38HMOAeflCTBY!OWHX none fl . 

npSIMOe Bbl'IHCneaae llOK83biBBeT, 'ITO K03~~HUR9HTbl PHAB nnR ·S' 
F 

He HMe!OT CBOflCTB 

BbiT9 K8lOWHX B3 cnexTpan&Horo npenCTBBneHBSI neMilHHB. B paanene 7 Mbl yCT8H8B11JIB8eM 

cornacae MelKAY QBWHMB peaynhTBTB~H a peaynbTBTBMH cnexTpan&aoro npencTasne H!f R 

n e MBHBB. B pasne ne 8 Mbl nony'laeM s eweCTBeHHOe O'I'HOWeRae HH3WHX MBCC cnHHOpRoro 

nonR a CKangpaoro nonR a nepsoM npa6nalKeRaa. 

06waR cxeMa, passaTaR B ABHRol! p a 6oTe, MOlKeT 6&IT& npaMe Reaa 1< ISone e c nolK­

BbiM , HO 6nH3KHM K Aei!CTBHTen&HOCTH TeOpHRM nonR, HBUpHMep, I< TeOpRH B3 8RMOAeiiCTBH SI 

M9lKAY nCeBllOCKangpHbiMH H. CllH HOpHbiMH nonRMR C BHyTpe HHHMR CHMMeTpHRMH. PaC'IeT bl 
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CT8BOBliiTCs rop83.!lO cnoJKBee, ecns Bbi'IBcnseMhle MOM&BThl (p8anen 4) BMeiOT cnssopsble 

HH.!l6KChl. Bonpoc 0 TOM, BM&IOT nB MOM9BTbl CnBHOpBhle HRA9KChl0 MOlKQT !Sb!Th pemeH B 

npO.!l9CCe XOBBpeTBbiX p8C'I6TOB, 

2. PaanoJKeBBe B PSI.!l 

B I<a'leCTBe narpaBJKB8B8 paccMIITpBBaeMoA MOAenB B03bMeM cneAyJOmBA narpasJKBaB 

~ •- .J(iyP.a + m0 )Y, -~<1>(0 +p. 2 ) tt-g,JY,¢->..<1>•, 
p. 0 (1) 

if! H if, - 'leTblp9XMepBb19 CnBBOpbl, T.e. aBTHBOMM}'TBpy10mB6 c -'IJICna, <f> - B91119CTB9B­

BOO CB8nspsoe none, c - 'IBcno. Bee aen&'IRHbl SIBnSIIOTCSI c -'IBcnaMR, Tax I<8B Mhi 6epeM 

38 OCBOBY $yBB.!lROBallhsyJO cjlopMYn&pOBXY B&aBTOBOA TeOpRB nonS!. fonble MaCChi m 
0 

B p. 
0 

C'IHTaJOTCSI paBBbiMB synJO B nocneAyJOIII9M B3noJKeHRR0 TOIIbKO B HeKOTOpbiX M9CTaX y HaC 

Be !SyAeT 9TOro AOnynlbRRSI, a &MeRRO - B cnyqae R9RC'I938IOIIIHX ronhiX MIICC. 

Hcnonb3YSI «jlysanaosallbsyJO cjlopMYnBpOBI<Y I<BaRToaoA Teopas nons, Mo~o nony'IRTb 

15,6/ 
cneAyJOmee ablpalKeHBe AnSI cjlyuua fpasa cnasopsoro nonSI : 

-~ s' (:r- y) = 
"af3 

Jif!a(r),J{J(y)exp(i J f0 d 4 t)exp{if~d 4 r8Y,8if,8<1>) 

f exp{if f 0d~)exp{if f
1

d 4r)8Y, 8~ 8<1> 

(2) 

Csaqana paanoJKBM 9KCnoaeBTy a yp8asesaa (2) B PSI.!l no cao!SoAHOMY narpaaJKBasy 

cnaaOpHOrO nonS! 0 a 38TeM paanOlKRM OCT8BW98CS Bblp8lK9HB9, COA9PlK81llee CBO!SOAHhlA 

n8rpaslKR8B c.:8nspaoro nonSI: 

rAe 

• 

-~ s' (t -y )= ...!__ ~ (-1 r' 
F I I --

f ... f dt ••• dy A ( l y ) ••• A x 
2 n 2 22 n N n= I ( n - 1) I 

xJY, (z l{!y ) •. Y, (z lifi0/ )exp(if f d 4r-~f<l>(p+p. 2)<1> d4 t)8¢8if,8<1> 
1 1 n n 1 0 

!_ ~ 
N nc:l 

n-1 
(-i) . "'• I 

~ ---:---t 
f...o,2,4 .. (n-1) 1 (l... )I 2'k 

2 

f .. .. fdt
2 

.. d "'t A
2 

•• Bf<l>n!. ( 1
1 

.. \; z 
1 
. • zf)' 

A =8(r -y )(iy a -m); 
1 1 d ][1 0 

B =8(z -z )(-o -p.) 
1 1-1 t1 z 0 

I 

(3) 

<l>nl·N (t)Y,{3(y) .•• Y, (t ).j{3{y)<l>(z) ... <l>(zf)exp(iff d4r)8Y,8{8<1> 
a

1 
1 

1 
I an n n n I I ( 4 ) 

4 

</> nl - &MeeT 2n 

HBSI (2), 

CnHHOpRbiX I 

4>yBB.!lBOB81IbHb19 BBTerp81 

Bhlp8JKeHBe AnSI $yBI<.!lBB 

ecTb 

1 !1' (z - z )= 2 f' 1 2 

=...1.. ~ ~ 

n-1+1...!-1)" 
2 

n! (l...-1)! ~ 
2 

N n=O f.=2,4 •. 

/> a B - onepaTophi, onpeJ 
l l 

H (5) OTn&'IIIIOTCSI OABR OT APY 

HHTerpRpOBIIRHSI nO X 
1 

R Y 
1 

B Z 2 • 

G 
Benaqasa </>

00 
ae npe 

BblpaJKeaaeM B asaMesaTene. B 

cnyqae CaMOB3aHMOAeiiCTBYIOill9: 

BRI<810T 1<81< MHOlKHT9n& nepeA ~ 

B pSI.!laX (3) H (5) 11Mel01 

a f • 0, 2, 4 ••• B I<a'leCTBe np 

</> (X y ; Z Z 
1, 2,a,f3 1 1 1 

=JY, (r)?i,{3(y)<l>(z) 
a 1 1 1 

1 1 

B pemeT'IaTOM npocTpaacTae a• 

y,~ (tf)= 

II BM9CTO (6) nony'I89M 

</> G = n J 
1,2 

x etp 1-p<( .' 
l,k 

r 
a k 

1 1 

+r2-
2,k 



{ paanen 4) &Me~ cnaaopa~e 

J:C~, MOlK9T t5~Tb pemeH B 

bMeM cnenyJOmRA narpaa>KBaH 

(1) 

C -"liiCna, <!> - B9W9CTBeB­

"liiCnaMII, T8K K81t Mhl t5epeM 

tonK. ron~e M8CC~ 

B HeKOTOp~X M e CTaX y HaC 

nax ronbtx Mace . 

>pHH non·a, MOlKHO nony"lBTb 

f5 ,61. 

(2) 

10 CBOt50AHOMY narpaH>KHaHy 

re, conep>Kam ee cso5oAHbtA 

-o -1-') 
z 0 

1 

(3) 

.) exp (if ~ d 4x )lir/1 lir/i licl> 
1 (4) 

¢ J. - HMeeT 2n 

HHB (2). 

cnaaopa~x HBQ&J:COB, KOTOpble M~ yt5pallB, N - aaaMeHaTem. B~pa>Ke-

<l>yBJ:IlHOB8llh~9 HBTerpan~ B </> nJ' paCCqgT~B8~CH B pemeT"l8TOM npOCTp8HCTBe. 

B~pa>Kelllle nna (jlyBKilHH rpaaa CKanapaoro nona 
14

•
51 

B ljlopMe, coOTBeTCTByJOmell (3), 

ecTb 

_l_t.' (z -z ) = 
2 F I 2 

n•l+l...t-1) " 
=...l.. I 

N n=O 

2 f ••• f dx ••• dy 
o f I n 

n! (~-1) I ZT·I (5) 

2 

ft 
1 

a B 
1 

onepaTop~ , onpeneneaa~e Bhlme, ¢nf n aao y p asaeaaeM (4). Bblpa>KeHKR (3) 

B (5) OTIIB"l8JOTCR OAHB OT Apyroro TOllhl<O B Ha"lane CYMMBpOBaHHH, B ypaBHe HHH (3) H9T 

HHTerpapOBaHHB no XI H y
1 

, TOrAa K8K B ypaBH9HHH (5) HaT HHTerpapOBaHHH no Z 

H Z 
2 

3. Haamae </>
9
p 

G 
¢

00 
He npeACTaBnaeT BHTep eca, TaK xax oaa coxpamaeTCR TeM >Ke 

B~pa>KeaaeM B aaaMeHaTene. Be11K"lHHbl ¢ r:i. a ¢no a Me tOT Ty >Ke CTPYKTYPY, 'ITO H B 

cnyqae CaMOB38HMOA91lCTBYIOlll9 rO nona
11

•
2 1

, HO OHB He Ke3aB HCHMbl OT BnHSIKH SI , H He B 03-

HHK8JOT K8K MHOlKHTellB nepeA a KCnOHeHTOil. 

8 pHAaX (3) K (5) BM910TCSI TOllhKO T8KHe </>nf , AnB KOTOpbl X n -<l, I, 2 

H e - o, 2, 4 ••• B K8"leCTB9 npocTellwero npHMepa paCCMOTPKM 

</> f3 ( X 1 y 1 ; z 1 Z 2 ) = 
1,2,a, 

= f r/1 ( x ) f.f3 (y ) <I> (z ) <l>(z ) exp (i f.\" d~) li r/1 li ifi iJ.<f> 
a 1 1 1 2 1 

1 1 

(6) 

B pemeT"laTOM npocTpaHCTBe RMeeM (cp.
11 •21J r/1 (x )= r 

a k a ,k 

1¢ 
e a,k 

<l>(z )=¢ , 
m m m 

II BM9CTO (6) nony"l89M 

</> G 
t¢ .,q, e =n f r e a k >; f3' e e· pll <I> <I> X 

1,2 a k 1 1 m m2 1 1 1 PI 1 1 

2 
+ r 2

- r 
2 • • x exp I -p< ( r - r 2 )<I>- i.\. <!>I n r dr d¢ d<l> 

l,k 2,k 3,k ••• k k a - 1 a,< a,< a,< 

(7) 
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Hll.ll&KC G oa&a'laeT, 'ITO paccMaTpHsaeua!l senH'IH!Ia !SepeTC!I B pemeT'IBTOM npocTpaa­

CTBe, fi 0603H8'188T Dp0B3Be JIQilJIQ DO BCQM TO'llt8M pemeT'l8TOrO DpOCTp8BCTBA0 < -
k 

o!S~ew aneMeBTapaol S'leiKH B pemeT'ISTOM upocTpaBCTBe. 

J1sTerpapOBABHe DO cP Be .AAeT syng TonbKO B CII)''laQ k = l , a = {3 
a,k t 1 1 1 

3TH paseacTBa o6oaaa'<810TC!I CRMBOnaMH Kpo&eKepa. .Un11 pacnpeneneBHSI MHOJKHTenel ell 
ml 

• ell 
m 2 

DO TO'IKBM pemeT'l8TOrO npOCTp8BCTBB BMQIOTCSI cn&.A)'IODlll& B03MOlKHOCTB: 

a) m = m = k d) m
1
=m/k

1 I 2 1< 

b) m = k · m
1 
I m

2 e) m / m
2

; m-/k-/m 1 ,. 
1 1 2 

(8) c) m -= k ; m .; m 
2 I 1 2 

i1BTerpan B OJIHOA TO'lKQ pemeT'<STOrO npOCTp8HCTB8 HB3hiBaeTC!I MOMQHTOM R 0603Ha­

• 
'<&H qepea M. MoMeHThl M BM&IOT nsa I.Hil&Kca: nepshiA aa aax noxaa~>~saeT '<Reno nap .pifi , 

CTOKmBX nepe11 SKCnOHeHTOA, BTOpOA - 'lBCnO MHOJKHT&nell ell • B03MOJKH00 'lTO )' Mo-

MeHTOB H eCTb CDBHOpHhle RHJleltChl, HO STO He B MO.Uena, paCCMaTpBB&eMoll 3,[l8Cb • 

C noMODlbJO CBMBonos Kpoaexepa nony11aeM cne.uyJOmae BhlpalKeHB!I, coOTBeTCTB)'Jo­

mae n!ITB B03MOlKHOCTSIM B )'p8BHeHHSIX (8): 

a) M /) l>. /) d) MIO M 02 /) /) 
12 z 1 yl l:r.l zl: z 2 . I y I . 

I 
. 

2 

b) M M /) l> • • e) M 10 Mit /) II 0 I • y X} y J } } I I 

c) M M l> /) 
1 1 0 1 :1: 1 y 1 %1 z 2 

(9) 

B paccMaTpasaeMoA Mo.uena Mbl &MeeM M 01 MIO = Ml2 = 0 ' 
, .UnSI ltOTOpbiX n + 

see qne&bl B (9) 

o6p&Ul810TCSI B H)'nb, nOSTOM)' cP 
12 

= 0 • Bee cf> smnSieTCSI He'<eT-

HhiM qacnoM, paBHbl eynto. HaTepecytomRM aac npocTellwaM cf>nf smnSieTca 
cf> 22 

0rn&'lHble OT eynSI BKnB.Ubl B cP 
22 

aRnaweM B sa.ue, coOTBeTCTB)'JOmeM ypasaeaa10 (9) 

G 
f 

22 
/) /) /) /) 

z 1 ytl i z 2 y 1 y 1 y2 :z: ly 1 /). . 
I 2 

+ M 2 l) l) l) 
ll :r:ly2x2yl ylzl 

/) 
y • 

2 2 

( f G KOM6HH8llB!! MOMeHTOB, Cp8BHB C ypaBHeHBeM (15)). Bee .upyrae BKn8.Ubl B 
22 

{10) 

cf> 
22 

na6o paBHbi aynto aa-aa BC'le3aiOIUBX MOMeHTOB, na6o OHB COKp81U810TCSI qneHBMB B 3H8-

MeHSTene. 'ineHhl, BXO.UKmBe B cP 
22 

I 

+f22l>(yl-y2)l>(yl-zl) l>(zl-z2) 

cnenytomae: cf> = cf> I f 
2 

l> ( y - z ) l> ( y - z ) + 
22 00 It I I 2 2 

l) l>(x-y) a.p
1 

1 1 

l) l>(x-y) 
a

2
f3

1 
2 1 

6 

l>{Jl>(x-y) 
a 1 2 

2 

/)a f3l>(f.2- y2) 
2 2 

(11) 

3necb Mhl npennonarae• 

DpOCTp8HC'l'BO )'lK& COBepmeB 

rne 

MoMeHT 

Mil•~ 
Moo 

M II onp&Jl4 

fr 2 ellexpl­
l 

M • (~r}' f exp l -ip<( r 2 -+ 
00 I 

HBTerpxposaaae no yrnaM 

B xa'l&CTBe upHMepa no 

BHTerpapOBaHHQ DO r I , r 
2 

, .. 
M

00 
=f [ f exp(-ig< 
-oo 0 oo 

Y'li!ThiBSSI coOTaomeue f et 

M 
0 0 

i1HTerpan B ypABHeHBH (14) l 

)'CTp8HHTb DpH nOMODlll peryn 

HHT&rpan, nOJICTSBnSISI 

M 
00 

16(ig. 

HsTerpan (15) peryngpaayeT< 

f 11·1 -· x e 
I -x 

dx = f x"·1 [ e-

17/ 
(eM. cTp. 69 a 75). B 

.. 

no nonOJKBTQnbHOII MBBMOA. n 

npaBSH B .n&BaSI '<BCTB p8BQE 



s pemeT~aTOM npocTpas-

taToro npocTpascTB&, c -

ae k
1

a f
1 

, a
1

- f3
1 

pe!leneBBSI MHOlKBTeneA ell 
ml 

10lllB8 B03MOlKHOCTB: 

I m 
2 

(8) 

IB88TCSI MOM8BTOM B o603B8-

t noxasblsaeT '!Bcno nap Y,i{i , 

B03MOlKBO, 'ITO y Mo­

lCCM8TpBB88MOA 3!18Cb. 

>lp8lK8BIIB, COOTB8TCTBYJO-

. . 
I 2 

(9) 

.
2 
~ 0, , see 'lnesbl B (9) 

biX n + 

!IB11!18TC!I 

CTBYIOIU8M ypaBH8HBJO (9) 

(10) 

)KpamaJOTC!I qnesaMB s 3Ha­

f 
2 

8 ( y - z ) 8( y - % ) + 
11 I I 2 2 

I ( x - y ) 
I 2 

( 11) 

Hi - y ) 
2 2 

3!l&eb Wbl npe11nonaraew, ~To aepexo11 B3 peme'l"laToro npocTpaBCTBa B aeupepblssoe 

llpOCTp8BCTBO ylKe COBepmeB (cw. BBlKB). 

MoweBT oape!lenSieTCSI 4JopwynoA: 

(12) 

(1:;1) 

11BTerp8poBaBBe no yrnaM </>a ylKe BhliionBeso B BBTerpanax ( 12) • (lS). 

5. Pac~eT MOMBBTOB 

B xa~eCTBe DpBMepa no11po6ao paCCMOTpBM sw~cneue M • Csa~ana npos3B&!leM 
00 

BBTerpBpOBaBBe no \ , r 
2 

, r 
3 

• •.- Y68paSI ItosljlcjlBIIB&BT (2rr) • , BMeeM 

M ~j[ j exp(-igcr2ell) rdr] 2[j exp(iccr 2ell )rdr ]
2
exp(-i.\cell4 )dell 

00 0 00 0 

Y~Tb1B8SI coOTsomeue f exp (- i g cr 2ell) r d r- 1/2 i g<ell , nony~aeM 

M - _L 
00 16 

__ 1 __ f exp(-i.\cell 4
) 

(i g<) 4 -oo ell 4 
dell. (14) 

11sTerpan B yp8BH8BBB (14) SIBnBeTCB p8CXO!lBmBMCS npll <fl-O 

ycTp8HBTb DpB nOMOIIlB perynSipB38IIBB BBTerpana B TO'Ilt8 ell - 0 

3Ty paCXO!lBMOCTb MOlKBO 

• Cnepsa upeo6pa3yeM 

BBTerpan, no!lCTaBnSIB 

M 
00 

1 

16(ig< ) • 
f 

-~· 3/ 4.. -~ 
e dell-~ f_e_•_ d~. 
ell 4 32(igc)• 0 ~ 7/ 4 

11sTerpan (15) perynSipB3YeTCB cne!lYIOlllBN o6pa30M 

(15) 

(18) 

17/ 
(cu. CTp. 69 B 75). B (15) BBTerpBpOB8HBe npOB3BO!lBTCB He no B8lll8CTB8BHOA OCB, a 

no nonOlKBT811LBOA MBHMOA. noSTOMY npe!len BIIT8rpBpOB8HBSI 88!10 38M8BBTb npe!lenoM 1..\c 

np8B8SI B .n8BaSI '18CTB p8B8HCTB8 (16) ll8JOT !lnSI BBTerpana (15) 

M 
00 

r< -lO (i.\c) 14 

32(ig<) 4 

7 



EeeKoHe'IRble sbi'IHTaHIIB, eAenaaable s eoOTseTeTsHH e ( 16), Hli>Ke paeeMaTpH&aJOTCH 

K8K 8AQHTHSH811 D9p9HOpNHpOSK8 Maeebl, 

Bee ApyrHe MOM&HTbl Mnt perynKpa3yiOTeB ups aeo6XOAHMOCTH TeM JKe enoco6oM, 

Y>Ke aa !I'I'OA CT8lllfH paeeMOTpeBHH eTaHOBHTCH DOHHTBbiM, D0'19Mf Mbl SB&IlJI 'ln&a Acl> 4 

s narpaa>KHaa S38HMOII&AeT&aSL. B cnY'Iae, KOrAa nepe11 sKenoaeaToA eTOBT nono>KHT&IIb-

Hbl9 eTen&Hif OT <I> , Mbl IIOO>KHbl eaa6ABTb BHTerpanbl MHO>KHTenBMH, npHBOlllllllHMH K exo-

IIBMOCTH, C STOll nellbiO npBnHebiS89M >. ae6011bmyl0 MBHMYIO '18eTb, KOTOpaH nonaraeT-

eB paaaoA ayn10 nocne BHTerpaposaaaB. HHJKe Mbl DpHHBMaeM, 'ITO A= g , TOrAa y aae 

6yAeT TOIIbKO OABH napaMeTp (nocTOHHHaH esK3H) s MOAena. Boa&MeM AnB o6oaaa'leHHH 

pa3Hbl9 6yKSbl A If g , 'IT06bl MOlKHO 6blnO nyqme npocn&IIHTb 38 DpOBeXO)I(A9Hli9M 

pa3ablx qneaoa. 11aTerpanbl j <l>'exp(-i>.t<l>
4
)d<l> o6pamaiOTeH a ayllb DpH n1060M nono>KH-

-~ 
TenbHOM HnH OTplfll8T911bHOM , lloSTOMY HMeeM paseaeTsa M ~ 0, M = M = 0 

0 (2k+ll 10 30 , 

11anee see M nf , 11n11 KOTOpbiX 

WB9 MOMeHTbl eneAyiOWH9! 

n + f eeTb He'leTH09 'IBeno, o6pamaiOTCH a ayn&. Ha3-

M = ~) (i,\<)l\ 
20 ---. 

1 (- ~0 (i g£) 2 

M = 1 
II .--• 

I g l 

M 
02 

1(-\0 ----
1(-lO (iX< )11 

B 'ln&Hbl pSllla AnB cjlyaKnHA fpnaa sxoaBT ae MOMeHTbi M , 8 BX KOM6BB81lBB (ep,
111 ), 

uanpnMep, 
G G 

f a= M f = M 
20 • 

f = M . 
20 02 02 II II 

f G = M -6M
2 

-M M 
22 22 II 20 02 

5. Pa3na'IH&Ia a~~:na.llw a PJI.Il nnB s' I: 

(17) 

OnepaTOpb! AI B B, I neAeTByiOT ua rp n f s pa11ax (3) ana (5) a aBTerpaposa-

Rile aonlKBo nposonsT&eB no'ITH so seeM nepeMeHHbiM, B eny'l!le rpn 0 B rp ( npoa3SOIIBT­
O /1 2/ 

ea Te lKe onepanaa, 'ITO B a cnyqae onaoro eaMosaaaMoneAeTsyiOmero nons (eM. ' ). 

CyMMBpOB8889 DO enHHOBbiM HHll&KeaM npOSO!lBTeH nerKo, T8K K8K MOM9HTbl 89 38SHeBT OT 

enBBOBbiX BHII&KeOB, 

OT 

Tenepb aaeneM rpa~H'IeeKoe npeaeTaaneaae nns pa3nR'IHbiX ..neaoa, nony'1a10maxes 
/1 2/ 1> nf no aaanoraa e naarpeMMSMH a pa60Tax ' • B Ka'leeT&e npocTeAmero 

UpBMepa paeCMOTpaM rp 22 • BKnanoM aTop oro enaraeMoro ypaaaeaaH ( 11) a S ~ HBnH&Tes 

8 

1 

:I 
j l 

-£
22 

J dx 2 dy 2 dz
1 

i 

xll(x
2
-y

1
)/J(y

1 
-y

2 

llpeAeT8BBM STO Sblp8>K9BB9 

B&TCTByeT enaaopaouy non10 

onpe11eneaaouy f n ( f 38SB 

B STY TO'IKY • 

JlHBHH B D9TilJI BMeiOT 

eao60ABbiM KOBil8M IIH8rpaMI 

yKa3&IBaeT aa nopSIIIOK npoH~ 

'IHenOBble ~KTOpbl, JlaHHB If 

ro eaMOS3aBMOII&lieTSYIOIIlerc 

fpacpn '• 

OIIH8KO, UOK83b1Ba9T 0 'ITO er 

·. B T, 

'iHeneBBoe 3Ba'leue, n 

S011Bb19 IJ cjlyHKIUIK), 9CTb 

n P ' <. 
I 

Z eoA.,p>KHT 'ln&Bbl, T8KHe 

BbiMK 'IHenaMB a llOn>KHbl 6bi 

ny'ISIOIIl9&ell nyTeM eyMMBp 

fnf ; (pi+ 1) ! p 1! aecoaoA o 

no eaMM9TpH'IRbiX 6030HBbiX 

CTPoro roaopB, 

nocne nepexona K aenpepblsJ 

npeononeaa nyTeM noaTopaoJ 

'nepeaopMBpOBKB' see s1ma, 

BTOpa'IRO onpeAeniiTb DOCTC 



16) t BBlKe p8CCM8TpBI!I&JOTCH 

llBMOCTB T&M JKe CUOCOi50M. 

o'l:er.ty Mhl 8Bei1B qnea ,\<I> 4 

nOH&BTOli CTOKT UOliOlKHT&nb-

<TenHMB, npBBOIUIIIIRMB It CXo-

y10 'laCTb, KOTopaB nonaraeT-

'ITO .\ = g , Torn a y sac 

303bM&M nns o603B8'18BBH 

IRTb 38 ttpOHCXOlKil&BBeM 

11 8 Hyn& npH n106oM nonolKH-

Mo !2k+ll ~ O,Mto = M,o ~ o, 
oopamaJOTCs 8 syn&. Ha3-

( i .\c)~ 

a ax KOM6asanas ( cp. 
11 1), 

(17) 

:a) ans (5) a HBTerpaposa-

</> f npOR3BOilHT­
O /1 '2/ 

-sy10mero nonR (eM. ' ). 

a e R 

K8K MOM&HTbl He 38BHCSIT OT 

hlX 'l:neHOB, nony'ISIOIIIHXCR 

Ka'l:ecTBe npocTeliwero 

passeaas ( 11) s S' HBnReTCR 
I' 

1 

- f f dx
2 

dy
2 

dz
1 

dz
2 

S (x
2 

-y Xiya -m )S(z -z )(-o )S (x -y ) x 
22 2 z 2 0 1 2 z2 1 2 

(18) 

npenCT8BRM 9TO Bhlp8lK&HR8 B BBil& llB8I'p8MMbl + Henpepwsaas KpHaas coor-

B&TCTBYeT cnaaopaouy non10, nyuTapaas - cKanspaoMy nonJO. To'llta coOTaeTCT8yeT 

onpeneneaaor.ty f n f 0 38BBCSIIII&My OT 'IBCna <j>epMBOHBhlX R 6030RHhlX nRRBli0 8XOilSIIIIRX 

8 STY TO'IItY • 

naRRR R U&TILB BM&IOT cnenyJOIIIRli CMhlCn: cjlyRKUHH 8 (X -y ) COOT88TCT8YeT llBYM 
I l 

CB060JlllhlM KOHU8M llH8I'p8MMhl 0 'IHCno BsyTp&HHHX nHHHli 0 He COil&plK8111HXCSI B neTnSIX0 

yKa3blsaeT aa nopHJlOK npoa3sonaoli S( x 
1

- y
1 

) , pa3Hhle neTna npencTasnSIIOT pa3Hhle 

'IRCnOBhle cjlaKTOphl. naiiHH B neTnH HM&IOT TO'IIIO T8KOli lKe CMhlCn, 'ITO B 8 cnyqae OllHo­

/1 2/ 
I'O C8MOB38HMOil&liCTBYIOillei'O nonR ( Cp. ' ) • 

rpacjln ', npencTasnReT nepshlli qnes s (11). Pac'l:eT &Toro rpacjlaKa, 

OllH8K00 UOK83b188eT 0 'ITO &I'O BKn81l 8 s' 
I' 

pasea synJO, s To TaKlKe cnpaBennaso H nnR 

·. II T.ll. 

q11cneRBoe 3118'1&HBe, npencTasneaaoe rpacjJHKOM (onycKaR S 

BOilHble 8 cjlyHKIUIH) 0 &CTb 

cjlyHKilHIO RnR llpOH3-

n+_L 

c P + 1 >' 2" n i ' 
I I 

(19) 

-z COJl.,plKHT 'ln&Bhl 0 T8KH8 K8K (- 0 8(0) ) R T.Jl., KOTOpbte smnmoTCSI XOpOWO R3B&C'I"-

RhlMB 'IRCnaMH R llOnlKBhl 6b1Tb paCC'IRT8Bbl B p&WeT'I8TOM npOCTp8HCTBe . l: - 'IRCno, no­

ny'I810Dl&&CII nyT&M CyMMBp088RHII no C UHROBhlM RBil&KC8Mj f &CTb npOB38eneRHe 

fnf ; (p
1 
+ 1) ! p 

1
! secosoli cjlaKTop nns ( 2 ~ + 1)-Mepsoro CBSI38HBoro rpacjlaKa , j - 'lac­

no CRMMeTpH'IIIhlX 6030IIBhlX neTen&. 

CTporo rosops, eme coneplKHTCH s (19), TaK 'ITO 

nocne nepexona K senpephlBBOMY npocTpascTsy-speMeBB. 3 Ta 

npeononeaa nyTeM nosTopaoro onpeneneus p , x , .P B 

S' nOnlKHO HC'I838Tb 
I' 

TpyllROCTb MOlKeT 6h1Tb 

<I> (eM. 
191 ); nocne sToli 

"nepeaopMaposKa" see sKnanbl B s' , KBnRIOTCH onpenene&BhiMR a seT aeo6xonRMOCTR 

BTOpR'IIIO onpenenBTb UOCTOHBByiO CBS3B. 

9 



6, Ha3w&e npa6naJKea.s 

S' ,. H 6 ~ HaiiSilOTCSI 6eCKOHe'IHbiMR pSUl8MH (3) H (5} COOTaeTCTaeHHO, n -b!A 

'IlleR 9THX pSIQOa COCTORT H3 ReCKOIIbKHX C118I"8eMbiX THn8 a(iyafS(x-y) 
I I 

H 

b(- 0 )k lJ ( Z - z ) , COOTaeTCTBeRRO, I")le k • 0, 1, 2 .. , B 9TOM p83)le11e Nbl npeo6pa-
l 2 

3yeM 6ecxoae'IBble PSUlhl a cjlopMy, n03aonmomyiO cnenaTb npocTble npa6naJKeBBH " cjly&KilB-

HM fpasa. 

nocne npeo6pa3oaasaa ~ypbe 

$' ( X ) 
F 

('br \ 4 f S ~ (p) e -t•• d • P ; 6~(x)~_1_f6~ (q2)e·•• d 4q 
(2rr ) • 

Mbl nony'ISeN pSUlbl lliiR s~ (p) 

¢.,£ 
co6epeM 

H "'' (q2 ) ,. no cTene&HM (yp) H q 2 COOTaeT-

CTaeBBO, 113 OllHOI"O Mbl nOIIy'laeM altn81lbl C p8311H'IBbiMB CTeneBSIMH (yp) 

HIIJI q _ Tenepb Mbl ace 'llle&bl, conepJKamae paa&ble cTeneaa (yp) H q2 

• COOTaeTCTaeBBO 

~ s~ (p) = i I a• (yp >" (20) 
k=O 

H 

~ 6 ',. ( q 
2

) = - i I 
k=O 

13. ( q 2 >" - (21) 

.lliiH KOHXpeTBOCTJI CH8'18118 Mbl RMeeM ll9.'10 C s' 
F • 

.llaai"p8MMbl, COileplK81UHe TOIIbi<O cjlepMRORBbl9 IIHBHR, MOJKBO pacnOIIOlKHTb a nnocKOA 

CXeMe (pac,1), n YK83blaaeT nopRilOK OTHOCHTellbHO 1/ g i k - nOK838T911b (yp) • npocTeA-

W8R llH8I"p8MN8 -He ll89T aK1181l8 a s' ,. H3-38 M = 0 
10 

• .llanee, JUiarpaMMbl 

c neTneA Q T8KlK9 He ll810T aK1181l8, nOTOMY 'ITO npOCT8SI neTIISI 0 0388'18-

eT a lJ (0)= 0 9CIIB I"0118SI M8CC8 cjlepMHOB8 OT11H'IH8 OT ByiiR, ST8 U9T11SI f5yll9T ll8a8Tb 

aJ<1181l, nponopnROB811bBbiA I"OIIOA M8CC9), npocTeAme.e npa6n&lKeHHe lliiH S; 
6030HHbiX IIBBRll) COCTORT a CYMMRpOa8HHR pSUl8 r=l t n n 

(6e3 y'leTa 

,----
Tenepb aaeneM o6o6meaay10 cxeMY lliiH nayx B38HMOileAcTayiOmax noneA, 'IT06bl 

pa3MeCTHTb sa seA ace rpacjlHKB. B cnyqae nayx B38BMonellcTayiOmax noneA nenecoo6pa3-

ao pacnonolKHTb 'llleHbl PSUl8 (20) aa xnaae (pac, 2), BBB3 Mbl OTX1181lblaaeM n , aa-

381l a anpaao k _ B nepenaell nnocxocTa &MeiOTCB TOIIbKO cjlepMROHHble n&BBH a 

TO'IKH, a aanpaaneHHa aa3all noRBnaeTca ace 601Ibwe a 6o1Ibme 603oHBbiX nasaA, 

Koacjlcjl&llB9HTbl a a PHilO (20) MOlKBO npeQCT8aRTb a TOM lK9 aane, K81< R a cny-

'189 OllHOI"O C8MOB38HMOileACTayiOWei"O nOIIB (cM/
31 

): 

a o 

a = a 2 + g 
I 0 

a = a3+ 2a & + g 
2 0 0 l 2 

(22) 

10 

' 

g 1 - COileplKHT JUI8I"p8MMbl, K 

TOpble He MOI"YT 6b!Tb npaaeQ 

-a-,~ B T,Jl, 

C nOMOinbiO (22) Mbl MO> 

~ S'(p) = i ,. 

- CyMMy 'llleBOa, pacnonoJKeHHl 

Knasa. Ha pac. 3 npaaeneHbl n 

pHC, 3 Be ll810T aK1181l8 a S' 

a b • c d H , BnH 

.llanee Mbl H8XOJlHM: 2~ = 0 , r • 

Ha pac, 4 ll8Hhl nepable 

---4----~--He ll8eT aX1181l8 

B S' , OTnH'lHbiA OT HynSJ, .Qa• ,. 

CyMMHpOB8HH9 PSUlOa lliiR 

ca npa aexOTopoM nopSIIlxe noc 

MHOlKBTeiib g -( 3n+ 1) / 4 

CTBYIOWee f50IIbWHM nOCTOSIHHbll 

.llo csx nop Mbl &Mens ne 

H3MeHeH&R, Tenepb a COOTBeTc 

nOK838T911b 

K11HR8 lliiR 

g2 

6 ' ,. 
Be ll810T aK118ll8 a 

a 6yneT OTn 

nepabl9 I" 

6' ,. , TBK 

a f3 , nony'laeM npocTellwee 
0 

aaaa10 acex naarpaMM, pacnon< 

COOTB9TCTayiOW99 ypaBBeHBIO (! 

~"''=­,. 



COOTBeTCTBeHRO. D -bill 

:;rat I'J(x -y) 
I I 

R 

~ aToM pas)lelle Mbl npeo6pa­

:T&te npR611RJKeRRII K cpyRIUlB-

ISIM {yp) R q 2 COOTBeT-

IIR'IHbiMR CTetteHSIMR (yp) 

.te CTeneaa (yp) a q 2 

(20) 

(21) 

>>KRO paCDOJIOlKRTb B ttiiOCKOII 

IIOK838Tellb (yp) • npocTell-

M = 0 
10 

• na11ee, AH81"p8MMbl 

pocTall neTIIll 0 0388'18-

T &yll!l, ST8 neTIIll 6yJleT Jl8B8Tb 

lKeHHe Allll s' 
f' 

DO 
(6es y'leTa 

,----
ICTBYIOIURX nonell, 'IT06bl 

TBYJOIUHX noneA oe11ecoo6paa-

Mbi OTJtna.QbiB8eM n , sa-

"OttbKO <jlepMROHHble IIRHBB R 

ue 6030HHbiX IIHHRll. 

B TOM >Ke BRJle, KaK B B Cny-

(22) 

g 1 - COAep>KRT AR81"p8MMbl, KOTOpbte B03RRK810T anepBbte B KOSci>¢RUHeHTe ( y p )
1 

H Ko-

TOpble He MOI"YT 6b1Tb npaBeAeRbl K 6onee ttpOCTOMY BRJlYj HanpRMep, g
1 

COJlep>KRT 

R T.A. 

• 
C IIOMOIUbiO (22) Mbl MO>KeM npOCyMMRpOB8Tb '18CTR'IHO p!lll (20) R IIOIIY'lRTb 

ao + g l(yp) + g 2(yp)2+ ••• 

1 -a
0
(yp)- g

1
(yp)2 ••• 

(23) 

- CYMMY 'llleROB, paCttOIIO>KeHRbiX B k -Toll IIIIOCKOCTH , napattttellbHOi! 38AHell IIIIOCKOCTR 

KttRHa. Ha pac. 3 npRBeAeHbt rrepable ARarpaMMbt. B cnyqae aawell MOAettR ace ARarpaMMbt 

pac. 3 He ABIOT BK118A8 B $' TSK KSK M If = 0 

8 b , C , d R , RIIR TSK KSK (y (' )5{fl) ./ 0 

na11ee Mbl HSXOARM: 2~ = 0 , r = 0, 1, 2 ••• 

Jlllll 11!0001"0 'leTHOI"O e (AaarpaMM&t ) 

Ha pac , 4 ABHbi nepBbte AHarpaMMbi a 
1 

= g 

(rpa<jlHKR d , e , f g • 

(TaK KSK a = 0 
0 

) • fpa<jlHK 

-~--...._- ae ABeT Bt<llaAa a s' 
f' 

• xax y>t<e OTMettanocb BbJWe , H nepawA' aKnaa 

B $' , OTIIR'IHbtll OT HYIIII, ABeT AH81"p8MM8 
f' D 

). 

CyMMRpoaaaae P!lilOB Allll a
0 

R g 
1 

a o6meM aeaoaMo>Kao. 3TH PIIAbl o6peaaiOT-

Cll ttpR HeKOTOpOM nop!lllt<e ttOCTO!IHHOll CB!I3H. npa A= g 'IlleR aa MeCTe ( n, f ) coAep>KHT 

MHOlKRTellb g -( 3n+ 1) / 4 • 06pe3811 p!lll, Mbl AOJI>KHbl ttOIIY'IHTb ttpH6ttH lKeHRe, COOTBeT-

CTBYJOIUee 60IIbWHM IIOCTOSIHHbiM CBli3Ho 

no CHX ttOp Mbl BMeiiH AeiiO C S ~ • n1111 !!, 'f' JIY>KHO CAeiiSTp IIHWb He6011bWHe 

H3MeHeHBllo Tenepb B COOTBeTCTBYIOIUeM KIIBHe Mbl OTIIOlKHM BHH3 R H838A n 

not<aaaTellb g 2 

t.' 

a 6yAeT OTIIO>Kea anpaao. '-111e abt {30 HSXOA!ITC U B 38ARell IIIIOCKOCTH 

KIIRR8 Allll 
f' 

nepBbte rpacpRKR 

He Jl8K>T BKII8Jl8 B , T8K lt8X: 

{30 

M = 0 
12 

npeJlCTaaneHbl aa pac. 5. fpa<jlHKR a,b,c 

Y'IRTbiB8!1 TOttbKO AH81"p8MMY 

B , nonyqaeM npocTellwee ttpR611R>KeHRe Jlll!l t.' 
f' 

, KOTOpOe SI<BRBSIIeHTHO CYMMRpo-

BSHRIO BCeX AR81"p8MM, pacttOIIO>KeHHbiX Ha KOCOM pe6pe KIIRHa. 8 btpa >KeHRe All!! 

COOTBeTCTBYIOIUee ypaBHeHRIO (23), RMeeT BRA: 

11 

t.' 
f' 

(24) 



CpaBHt!HBe CO cneltTpaRbHbiM npellCT8BReHBeM neMSHHS 

npBMoe Bbi'IHCReHBe ll89T ltOMOReltCHble 3Ha'leHBB llR!I ak B (3k , B TO BpeMB 

KSK STB BeRB'IBHbl llOnlKHbl 6b!Tb HeOTpBil&TellbHblMB, BemeCTB9HHbiMB DO CneKTp8RbROMY 

npe.nCT8BReHB!OneMSHH8o npB'IBBOII STOro npOTHBOpe'IB!I MOlKeT 6b!Tb TOT (jlaKT0 'ITO npB 

BbiBO.[te cneKTp8llbBOrO npe.[tCTSBneHB!I neM&HHS ClleR&Hbl npe.nnoROJKeHB!I, OTRB'IRble OT 

npe.nnonoJKeHBII npa BbiBOile BblpaJKeHB!I (2). B nocne.naeM · cnyqae ae nOTpe6osanoc& 

npellnOROlKeHRII 0 MeTpBKe B rallb69PTOBOM npOCTpaHCTBe B CDeKTpe onepaTopa SHeprBB 

H MOMeHTa. Mbi .nonyCJt&eM, 'ITO MOJKHO BBeCTH STB He.[tOCTSIOIUBe npe.nnonoJKeHBB, Tpe6yB 

BbiOORHeHBB yCROBHII, Bb!Telt8101UHX B3 CUeKTp8llbHOrO npe.nCTSBReHHB neMSHH8 llR!I a k B 

flk 
'\ ~ 0. f3k > 0 0 (25) 

3TH yCROBBB MOJKHO nOny'IBTb, pa3JjaraB CneKTp8llbHble BblpSJKeHBB llRB 5 ~ H 6.~ B pB-

.[tbl no CTeneHBM (y p ) H 
2 

q 1 COOTB9TCTB9HHO. 
• 

linea aa MeCTe ( n, P.) 
(n+ e) / 4 

B ltRBHe pac. 2 CO.[tepJKHT He38BBCBMO 0T k MHOJKK-

Ten& YcnosaB (25) Tpe6yiOT, 'IT06bl cyMMhl ak B ,B k 6&ma aeOTpa-

naTen&HLIMB senaqaaaMa; ak a f3k - 6ecKoHe'<Hhle psm&t no OTpanaTen&HhiM cTenea!IM g 

Ecna npe.nnoJKeaaag cxeMa xopomo npaMeHaMa K cnyqaJO 6ollbwax g t BbiCWHe qneRbi 

He llORlKHbl BllHliTb HS BeWeCTBeHHhle CBOI!CTBS npellblllYIUBX CyMM. 'iT06hl nony'IHTb CXeMy 

C nOCTORHHhiM npa6llHJK9HHeM, HYJKHO nOTpe60B8Tb , 'IT06hl lt8lK.[thiii qnea CyMMbl B a k H 

f3 k 6bm peanbaoll senB'<HHoll. Pean&Hhle sena'<HHhl Mhl nonyqaeM as senB'iHH, nonyqea-
·(n+tl /4 

Hb!X npRMhiM pac'<eToM, yMHOlKSR K&JKllblll qnea aa MecTe ( n, f) a a • 3To 

npe.[tnHC8HHe - e.[tHHCTBeHH8li B03MOlKHOCTb nony'IHTb yCOBepmeHCTBOBSHHe B p8MK8X npe.n­

ROJKeHHOll CXeMbl npa6RBJKeHHR. 

B llan&aellweM a k B !3 k - BBllOB3Meaeaawe a pean&awe sen&'IHHhl. BnaJKaltwae 
2 

DORIOC8 6-f. H Sf. H8XOllS!TCli Ha BeiUeCTBeHHOII OCR B q DROCKOCTH nocne BhlUOR-

HeRBR llODORHRTellbHhiX Tpe60B8RBII (5). 

nonyqaeTCB cne.ny10wee BHTepecaoe cornacae co cneKTpan&HhiM npe.ncTasneaaeM. 

nony'leHbl ypaBHeHHB a 2, = 0 0 nOSTOMy psm llRB 5 ~ npBHBM&eT BB.[t 

~ S~(yp) =i(yp) ~ a2k+l 
k=O 

2k 2 

p =(yp)f{p ). 
(26) 

npa m of 0 T.e. npa oTnaqaoli OT ayna ronoli Macce ljlepMaoaa, Sf. ae a MeeT cjlopMLI 

(22), T8K KSK B STOM cnyqae llB&rpaMMhl d , e 0 
g H aa pac. 3 ae BC'Ie3a!OT. 

~I 
Cornacao cneKTpallbBOMY npellcTasneHBIO s;, 

1 Mb! BMeeM 

~ s~ < P) =- i 

~ 2 

f dm 
0~ p2-m2+i< 

[WI{m2) +{yp)W2(m2)J.. 

12 

(27) 

H3 ypaDHeBia (26) cne11ye1 

ctteBTpallbHOro npe.ncTaBnea 

awe aa 6ase cneBTpan&aor~ 

C11enaeM npocT9Amee 1 

qe3a!OmBII qnea g 1 a /3 0 

~RitllBI fpBBS B STOM npa6 

r.ne 

~ s .. {p) = i( yp) a ~ ( 

3 2 
a= -g-~o. 

k = 0 

<l>yBJtllBH 6, F' B 5 F' 

2 
p = ~ =4 

a 

COOTB9TCTBeHHO. 

Ha (29) BH.[tH00 'ITO Bh 

K8K 8llllBTBBH8B nepeHOpMBpC 

cne.ny10mee 

npa g=lO 

m2 
~ 

~ 
nonpas~ta OT Bh 

RHBO TOilbKO llRB DOCTOBBHhlX 

aoll qeproA paccMaTpasaeMo' 

AsTop oqea& npaaRaTe. 

cj>aaa~ta OH .HH B lly6ae aa r~ 



A8HH8 

B {Jk , B TO speMR 

,I MR DO CU9KTp811bHOMY 

>ITb TOT (jJaKT, 'ITO npa 

, a e nOTpe 6osanocb 

rpe onepaTopa 3 Hepraa 

, npe nnonoJKaHBR, Tpe6ya 

IDISI naM8HH8 llllSI a k B 

(25) 

R B p H-

! C HMO OT k MHO>KH-

B (J k 6biiiH He OTpH-

r pHUSTellbHbi M CT e U9 HSIM g 

g t BbiCWRe 'lln9Hbl 

.t. l.{To6bi nOily 'lHTb c x eMy 

Ill 'lll9H CYMMhl B a k H 

H8 • 3 To 

~BOBSHBe B p8MK8X npe n -

ble s e na'lBHbi. BnaJKa llmae 

DIIOCK OCTB DOCile BbiDOll-

, HhiM npencTasneaaeM. 

H MSeT BBil 

(26) 

1oa a, Sf. ae &Me eT cj>opMbi 

H8 pac. 3 He HC'I938~. 

/8/ 
!9M 

m 2 )] • (27) 

dm2 WI 
113 ypaBHOUR (26) CA9AY9T f -.;r p 2 _ m 2 + i < - o KOrAa R3 

2 

m0 • - f W 1 (m") d m • 3aKmo'leHRR, nonyqea­
o 

KWe R8 6ase CD9KTP8mbBOro np9ACT8BA8UR B 88 6839 p8C'l9TOB, COBD8A8~. 

8. Ha31lllla MaCChi 

CAenaeM npocTellwee npa6naJKeaae ADR g 1 • Po , OCTABDBB TODbK o n e p s hlll aeac-

'l938IOIIUIII 'IAOH g 1 R f3 o COOTBeTCTB9HBO B Upe ae6perag BC9MB ApyrHM R g I B hI • 

$yHXDBB rpBB8 B 9 TOM npB6ABlK9HBB o603H8'189M T RDbAOll 

~ SF (p) = i{ y p ) a :t (ap 2) k= i a {y p ) ; 

k = 0 1 - a p 
~ f'..F{ q2) =- i ~ l; 

k=O 

3 2 
rAe a = -, ~o 

$ y B KDBB {).F R S F HM9~ nomo ca DpR 

(29 ) 

COOTB9TCTB9HHO • 

113 (29) BHAHO, 'ITO Bbi'IBT8HHSI DpB B bi 'IHCII9 HRB M OM9 HTOB Mory T p8CC M 8TpHB8T b C SI 

K8K 8AABTBBH8R nepeaopMBpOBK8 M8CCbl. npa g= l0 OTH OW9 HB9 ABYX HB3 WHX M 8 CC 

Cll9AYIOIUee 

m~ 5/ 2 

--2- - 4 g = 24 • 
m¢ 

• 
npa g=lO nonpaBKR OT BbiCOKBX 'lDeaoB B g 1 a Po H e sen&KB a npa6naJKeaae c npa s e A-

IIRBO TOllbKO AIIR DOCTORHHbiX CBR3R 6onee BbiCOKoro nopMK8. 3To B SIBIISI9TCSI OTIIB'IHT9 llb-

Boll 'leproll paCCM8TpHB89MOll MOA9DR. 

ABTOP O'l9Hb npR3B8Tenea ABP9KDBB B COTPYAHHK8M na6opaTopBB TeopeTR'I9CKOll 

cj>a3HKB '011 Sll1 B ,ny6ae 38 rocTenpaaMCTBo. 
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