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B nocneuaee speMB o~eKb HHTeHCHBHO HCCneuyeTCs TaK Haa~saeMas Monen& '6yT­

CTpana•111. B aTOM nouxoue npeunonara&TCB, ~To rnasBbiMH CBnaMB, npBsOnf!lllHMH K soa­

HBKHoseHBJQ CSB38HBbiX CO«TOBHilt BliB pe30H8HCOS0 smnSDOTCB CHnbl 0 o6ycnOBn9HHbl9 o6Me-

HOM STOrO lK& C8MOrO CBB38HHOrO COCTOBHHB. 

To~aee, npennonaraeTCs, ~To rnasaas ~acTb nesoro paapeaa B napnHan&aoll aMnnHTy­

ne o6ycnosneaa ouao~acTB~HbiM o6M&HOM B nepeKpecTHOM Kaaane. 

EcnB, onHAKO, nonhiTaTbCB npHM&HHTb aTOT MeTon K cny'laJO p -Meaoaa, TO HeMeuneH• 

HO CTonKH&MCB C TPYJlHOCTbiO - B03HB1<810T p8CXOAHMOCTH, KOT0pb19 HenocpenCTB&HHO CB­--38Hbl C B8KTOpHb1M xapaKTepOM ~8CTBI{bl, J1a STOrO SbiT9K89T, ~TO Heo6XOABMO 6onee TO~­

HO onpenel!BTh uanexBe aecjJBaB~ecKHe (nesble) oco6eaHOCTH, Henasuo 6bm npennoJKeH HHTe­

peCHblll MeTon y~eTa aTHX oco6eaHocTell caMocornacosaHHblM cnoco6oM
12 

•
31

• 

Bhlna BhlABBHyTa TaxJKe o'leHb npasneKaTen&aas anes, ssnBJOmasc- ecTeCTBeHHbiM 

o6o6meHH8M OfiHC8HHOrO M8TOJla/
4•51, CBSI38HH8B C Bbi~HCn8HH8M C8MOCOrnaCOB8HHbJM CUo-

co6oM senymax TpaeKTOpHll PenJKe. 0Ha aaKnJO'!aeTcs s cnenyromeM: acxong aa nacnepcB­

OHHbiX COOTHOWeHHH nnli naprtH8nbHOH 8MfinHTYUbl 0 paanen&HHOli H8 noporOBblli <PaKTOp q !f 

a t(s) P • 1 lm f f( s 'j 
a e< s > + -'- f ---"-'---'--

" s' 

d s , , t r< s > 

onpenenseM ~HKrtHJO 
p 

B f (s) 'lepea nesble H naneKae npaBbie oco6eHHOCTB napnBan&HOH 

8MnnBTyJlbl, npennonaras HanB~He JlBYX~8CTH'IHOll yHBT8pHOCTB_BHYTPB nonocbl 

npBMeaseM N /D MeTon, <l>yHKUBB D 8H8nHTH'IH8 BH& fiOnOChi, a <jlyHKitHB 

lKHT OCT8n&Hhl8 OC06eHHOCTB naprtH8llhHOH 8MfinHTyJlbi, Jlanee naeTCli CUOC06 Bbi'IHCne!piSI 

~HKnHH BPf(s) c noMOillhJO napaMeTpoB nonrocos PenJKe so scex Tpex Kaaanax B HaKna-

JlhiBaeTCSI Tpe6osaaae, 'IT06hi TpaexTopHH PenJKe, nony'!eHHhie aa aynell ~HKUHB Df(s) , 

cosnana c aanaHHhiMH. , 

OnHaKO T81<8B o6mag <jlopMynHpOSK8 npenCT8BnBeTCB o~eHb cnolKHOli, noaTOMY JKena­

TenhHO BCUOnh30B8Th npH6nBlKOHHB, KOT0pb18 MornH 6bi CnenaTb STy CX8My np8KTB'18CKB 

noneaHoll. CxeMa BMeeT aenocTaTox, aaKnro~aromallcg s TOM, 'ITO HeB03MOJKHO onaospeMeHHO 

o6ecneqHTb npasan&aoe noporosoe H aCHMnTOTH'!eCKOe noseneaae napnBBn&Holl aMnnHTYnhl. 
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/5/ 
tfT06hl ycTp8BB'fto STOT B8,!10CT8TOX:1 COl"nBCRO paiSOTe 1 RIUIO BKnJO'IB'fto B 118Bhllt pa3p83 

BKn8.!lhl OT nonJOCos PeAlKII s npiiMOM xasane, 'ITO nps&OllB'I' It AononRRTem.HhiM ycnolKRe-o 

HBRMe 

B BaCTOlllll&lt paiSOTe ,!lasa 4JoPMYIIRPOBJta STOlt 38.1:1a'IR B y.!lOISBolt ,!11111 npaltTBitB 4Jopo­

Me. KpoMe TOl"O RCCilellyeTCll R YCTPIUIII8TCSI ,!181jlcjleJtT1 CBSII38BRhllt C 8CRMnTO'I'R'18CitBM B 

nopOl"OBbiM nOBIUI8BB8M napllR81D>BoJI aMUIIRTy,!lbl. 

8 rnaaa BTOpolt npOB3BOABTCll pa315BaHBa &MnllBTy.!lbl paccaSIHRSI B8 CYMMY .!lBYX '1118-

HOB, Y.!lOBilaTBOp!IIOIIlBX ,!lHCnapCBOBRhiM COOTBOWaRHSIM no nep&A&'Ia HMnyllloCa1 BO p831IH­

'IaJOIIlHXCII acHMnTO'I'R'I8CitHM no&e,!laBBaM no STBM napaM8RBhiM. 

nanee sTH ABA qnesa BblpalKAJOTCll 11epea napaMeTphl nonJOCoB PeAlKe eo scex Tpex 
/4,5/ 

KaB8118X. 0CROBB8SI !t81llo STOl"O pa315B8BHII T8 lK8 1 'ITO B B paiSOTax' 1 BO aro p881IB3a!lBll 
16/ 

OTnH'IaeTCK· nocneAosaTem.ShiM Hcnom.aosasseM npeAcTasneBBII Kypa • 

B rnase TPe"noelt .!l&B asanaa cTpyxTyphl nap~tsan&solt aMnnBTy.!lbl B noxaaaso, ItaltBM 

ol5p830M MOlKRO Bbl,!l81IB'fto nopOl"OBYJO 'laC'fto B npB STOM H8 Y'IBTbl&a'fto Bltll8,!la B 118&bll! 

paape3 OT nOIIJOCOB P8.!1lK8 B npliMOM It8Bane. 0pH STOM Be BCitaJKaaTCB aCBMnTOTB'l8CitOa 

nose ll8BB8. nanea npBMaBBaTCSI N/D MaTO.!l ItaK B npBISIIHlKaBBB ynpyrolt YBBTapBOCTB1 

/5/ 
T81t H B paM!taX BOBOl"O nonOCBOl"O npBISnHlKaBBSI B oi5CylK,!l810TCII IIOI!y'laHBhla ypa&BaBBSI. 

H8JtOR8Jt B rnaae 4 ,!laRa CBOlllt8 OCROBBbiX peaym.TaTOB. 

2. Cxprxma aMnllRTY.!lbl rr rr -pacceBRBH 

PaccMaTPB&aaM aMnllBTY.!lY rr rr -paccaSIBBB A 1 ( s; t, u), ItOTopaB onBCblsaaT npo-

nacc paccaSIBBB c onpaAalleBHhiM asa'leBBaM B30TOIIB'Iacxoro cnssa s xasana s • OpaA­

nonaraaTCB, 'ITO 8MilllRTY.!l8 Y.!lO&IlaT&Opli8T .!lBCilapCHO~biM COOTHOWaBRIIM IIO nap8M8BRbiM 

nape.!l&'lB HMnym.ca: 

l 
A ( s; t,u) • _l_ f 

rr 

I I 
A , ( s; x ) [ ~ + J.::ll. ] dx , 

x-t x-u (2.1) 

npB'IaM nscnepCHOBBbla BRTal"p81Ibl Ha,!lO llOBBM8'fto IIB60 B 81laMaBT8pBOM CMb!Cila, 11860 
. ~I 

B CMb!Cila aHallRTB'IaCitOl"O npononlKaBBll 

i1BBapBaHTHbla napaMaBHbla onpenell!IIOTCSI Clla,!lyJOIIlBM o6pa30M: 

2 
s=(pl+p2) 

~(p +p )2 
1 a 

u - ( p + p )2 
2 a 

(eM. puc. 1 ). 

4 .. 

(2.2) 

, 

B CHCTaMa ll8HTP8 M8CC s xasana Mbl HMeeM cnanyJOIIlHa ljloJ 

t -- 2 q2 
( 1 - z ) . 

u =-2 q
2
(1+z), . 

rna q! • S 4- !\, Z•cos (J 
8 

o S liBIIBaTCB K&anpaTOM nOIIHOI! Sl!epruu B 

n•an&Hbla &MnllRTYllhl f 
1 

(s) onpenenl!IOTCB cnanyiO!IlHM o6pa3oM: 
I ' 

I 1 oo ,f 
ff ( S ) = -- f A ( s; X) [ 1 + e 1 

2rrq2 t 
• 4 

X 

rna Q f ( v) - ljlyHKilHH JlalKaHJlpa BToporo pona. 

( -1) I 1 Q f ( 1 + '2""2 
q • 

Onsaxo HBIIH'Iae MHOlKHTenB 

KOMIIII8KCHble 3H8'19HHSI f • 

elnl' B BMilllHTyJle He ll03BOIISI9T I 

0npeJl91IHM HOBYIO 8MilllBTY.!lY 1 KOTOpaB Jl01lYCK89T TBKOe npO,!lOIIJKt 

-I 
f f( s ) I X 
~ f A (s;x)Qe0+--

Hcnon&ays STy ljlopMyny, nonyqaeM 

pa 

2rrq. 4 t 2q2' 

cnenyiOmee paanoJKesse ljlynKnHH A 1 

I -I 
A ( s; t, u) = ~ l: ( 2 f + 1 ) f f ( s ) [ Pp ( z ) + ( - 1 

Ecnn npnMeBHTb K &blpalKeHHIO (2.6) npeo6paaoeasne BaTcosa-3oMMepq,, 

Cll9JlYIOII!H9 npe)lCT8Bil9HHSI Jlllll ljlyHKilHH A ( s; t, u ) : 

I 
rna fJ 

1 
( s) n 

I 1 •!>+too 
A ( s; t, u ) = - - J dl(2f+1) ( \e; s, [ pf (-z)+(-1) 

sin rr f 

rr l: 
2 

4i ·1>·1"" 

(2a
1 

+ 1 ) 

sirr a 
1 

(s) 
{3 I ( S) 

I 

I 
P 1 (-z)+(-1) P1 I 

a (s) a (e) 
I I 

a 
1 

( s) Js&l'leT H nonoJKesne non10ca PenJKe s npasoll nc I 

Ecnn npononJKHTb 9To BblpaJKesne sa seljlnanqecKne 3H8'19HHH nepe~ 

06HapyJKHM, 'ITO KBlKJlhlll H3 JlBYX '1119HOB B (2.7) HM99T paapea BllOilb 

ocn nepaMeHsoll aa HCKIIIO'IeHHeM oTpeaxa -1 < z< 1 • CnenoeaTem.no, ot 

lOT pa3pe3bl BJlOilb BCel! ll0110lKHT91lbHOI! B9IU9CTB9HHOJl OCR nepeMeHHhlX 

TOl"JlB 1 'ITO JlllH 069Cil9'19HHSI 8HBIIHTH'I9CKHX CBOilCTB
1 

BhiT9K810IUHX H3 ll~ 

nonJKHO ocymecTBII!ITbCB eaanMsoe coKpamesse yKaaaHHhiX neyx •wosoe. 

/6/ STOro ljlaKTa Mbl HCilOilb3Y9M M9TOJl 1 llp9JlllOlK9HHb!l! B pa60Te o C STO~ 

ayeM nepebll! 'llleH B (2.7) c noMOII!biO HHTerpanhsoro npencTaeneHHH ll· 

pa: 
rr ,\ P,\. 16 (z)= 

cos ",\ 

+oo 

2372 J -
5 

Ax 
e sh x dx. 

[ch x+ z 1 87 ~ 



/5/ 
HeAOCT8TOK

1 
cornaCHO pa!SOTe , H8AO BIUIIO'IBTio B neBblll pa3p83 

J:8Hane, 'l'l'O npBBOABT K AOnOnBBTellhHbiM ycnOlKBe-

A8H8 ~OpMynBpOBK8 STOll 38):18qB B YAOISHOII ADH npaJ:TBEB ~p-

1..-n<>nyeTCH B ycTp8HHeTCH ):le~eKTo CBHI38HHblll C aCBMnTOTB'IeCUM B 

napJIBam.HoJI aMnnBTYAbl, 

npOH3B0AHTCH paa!SBeHHe 8MnDHTYAbl paCCeHHBH H8 CyMuy ABYX 'IDII­

AHCnepCHOHHbiM COOTHOWeHHHM no nepe):IA'Ie HMnyllhC81 HO pa3DH­

noae~:~eHHeM no STHM nepeMeHHbiM. 

qneHa Bbipa>KAIOTCB qepe3 napaMeTpbl noniOCoB Pe~:~>Ke ao scex Tpex 
/4,5/ 

9TOI"O pa36HeHHH T8 lKe 1 'ITO H B paiSOTax' 1 BO 81'0 peanH381lBH 

/6/ 
loaaTem.IIMM acnom.aoaaHHeM npe~:~cTaaneHBH Kypa • 

~:~aH aaanaa CTPYKTYPbl napnaan&Holl aMnnHTYAbl H noJ:aaaao, KAKHM 

DOpOI"OBYIO '18CTb B npH 9TOM He Y'IHTbiB8Tb BKD8A8 B DeBbiii 

J:8Rane, npa 8TOM Be HCit8lK8eTCB 8CBMDTOTB'IeCKOe 

N/D MeTOA J:8K B DpHISDBlKeHHB ynpyroll YHBT8pBOCTB 1 

/5/ 
DODOCHOI"O npBISnHlKeHHH H o!Sc::ylKA&IOTCll DODy'leHHble ypaBHeHBHo 

A8R8 CBOAK8 OCHOBHbiX peaym.TaTOB, 

2. CTpYETYPa aMDnaruY IT IT -pacceHHBB 

IT IT -pacceliHllB A I ( s; t, U), KOTOp8B ODHCbiBAeT npo-

3HA'IeHHeM H30TODH'IeCJ:OI"O CDHH8 B KAHane s , npeA-

YAOBDeTBOpHeT AHCnepCBOHBblM COOTHOWeHBHM DO nepeMe~BbiM 

00 
I I 

( s; t,u) = _L f A, ( s; x )[ _L_ + .i=ll. 1 dx , (
2 1

) 
", z-t z-u • 

HHTerpaDbl H8AO DORBM8Tio DBISO B aneMeBTapHOM CMbiCDe, DBISO 

npo~:~on>KeBBB 
)8/ 

nepeMeHHble onpeAeDIIIOTCll CDeAYIOIIlBM o6pa30M: 

2 
s=(p,+p2) 

t=(p+p)2 
I 8 

u - ( p + p )2 
2 a 

4 

• 

(2.2) 

B cacTeMe neuTpa Mace s 

t =- 2 q2 

• 

Kaaana Mbi HMeeM cneuyiOmHe cpopMynbt: 

( 1 - z) 

u =-2 q
2
(1+z), . (2.3) 

rue q 2 • -.!...=.._'\ , Z• COS (J 1 S HBDlleTCll KBaAp8TOM DODHOII 91IeprHH B 9TOM KaHane, nap-• 4 I. 

nHaDbRbie aMDnBTYAbl f
1 

(s) onpeuenBIOTCB cneuyiOI!lHM o6paaoM: 

rue 

I 1 oo 

ff ( s ) = -- f A ( s; x ) [ 1 + e lnf 
21Tq! 4 • 

Q ( ( V) - ~HKllHSI nelKaH):Ip8 BTOporo POA8, 

(2.4) 
I X 

( -1) 1 Q e ( 1 + --) dx. 
2 q 2. 

0AH8KO HADH'IKe MHOlKHT9DSI elnf 
B 8MDDHTyue He D03BODlleT DPOAODlKHTb ee Ha 

KOMDDeKCHble 3Ha'leHHSI ( • 

OnpeuenaM HOByiO aMDDHTyuy, KOTopag ~:~onycKaeT TaKoe npo~:~on~<eaae, a HMeaao: 

-, 
t e< s > I X 

-;;-----, fA (s;x)Qe(1+--)dx. (2,5) 21T q 4 • 2 q 2 . . 
Hcnon1>ayg STY cpopMyny, nonyqaeM cnenyiOmee paano>Keaae cpyiiKllHH A 1 (s;t,u) a 

pSin llelKaH~:~-pa 
I 

A ( s; t, u) - I 

~ I ( 2f + 1 ) f p' ( s ) [ Pp ( z ) + ( - 1) P 2 ( -z) 1 . ( 
2 

.e) 

Ecna npaMei!HTb K BblpalKeHHIO (2.6) npeo6paaoaaaae BaTcoaa-3oMMep<jlenbna, To nony'!HM 

cnenyromae npeucTaaneHHll ADB cpyHKUHH A ( s; t, u ) : 

r~:~e 
I 

fJ
1 

(s) H 

1 -~+loo 

A 
1 

( s; t, u ) = - - f 
4i -~-· .. 

I d f(2f + 1) ( \ f; 8 1 [ pf ( -z)+(-1) Pfz)] + 
sin rr f 

" I 2 
(2a 

1 
+ 1 ) 

sirra 
1 

(s) 
f3 I ( S) 

I 
I 

P 1 (-z)+(-1) 
a

1 
(e) P 1 ( z) l 

a (s) 
I 

(2.7) 

I. 
a 

1 

(s)-Bbi'IeT H nonolKeaae nonroca Pe~:~lKe B npaaoli nonynnocxoCTH. I 

Ecna npononlKHTb aTo BYpalKeHae sa aecpaaaqecKae 3Ha'leHHB nepeMeaaoll z , To 

06HapylKHM, 'ITO K8lKllhiJi H3 llBYX 'ID9HOB B (2,7) HMeeT paape3 BUODb BCeJI B91!lCCTDeHHOJi 

OCR nepeMeaaoli aa HCKDIO'IeHHeM oTpeaKa -I<z<l • CnenoaaTenhao, o6a 3TH qneHa HMe-

IOT paape3bJ BllODb BCeJI DODOlKHT9DbHOJi BemeCTB9HHOli OCB rrepeMeHHLIX t H U , BHnHo 

TOrna o 'ITO llDll o6ecne'!eHHll aH8DHTH'I9CKHX CBOilcTB, BbiTeKaiOil!HX H3 npencTaBDCHHll (2,J), 

AODlKHO OCyll!eCTBDSITbCSI B3aHMHOe COKpameHHC YK83aHHbiX UBYX 'IDCHOB, ilng HDDIOCTpaJlHII 

aToro cpaKTa Mbl acnon~>ayeM MeTon, npennolKeHHblli a pa6oTe161• C aToll llcnbro npeo6pa­

ayeM nepabili 'lnea a (2,7) c noMOillhiO HHTerpanhaoro npe~:~cTaaneaul! nng cpyaKuuu Jle"<aa~:~-
pa: Ax h +oo 

e s x dx. 
[ ch x + z 1872 

11 ,\ P,1.. 16 (z)= _1_ J 
COS 71,\ 2 3/ 2 .._ (2.8) 

"1 

5 



Torna nony'IHM cnenyJOmee aMpaJKeaae nna ojlyaKuaa A 1 ( a;.t.u) 

I +oo I 
A ( a; t.u ) • - 1- f B ( :c; 1: ) all 1: d:c 

2..;2_ 
+ 

(ch:c -s )Ill 
I 

+ (-1) ] -r ..!!.. I 
(cb :c + z ) 1/J 2 

I 

{J I (a) ( 2 a I ( 8) + 1) X 

alii rt a 1, k(a) 1 

I 

I 
x[ P 1 (-z)+(-1) P 1 (a)], 

a I <•> a I . 

rne ojlyHKilBB 
·I 

B ( :c; 8 ) onpenenaeT<;B cjlopMynoll: 

B DO 

rne 

I 1 +loo >.x-
8 (:c;8) •- f He f (A -~i;a) 

2rtl -1~ 

cyTu nena liBnaeTCll ojlyp&e-o6pa30M napllBan&BoA 4MIInBTyJ1bl, 

/6/ I 
Cnenya Kypu , paanenuM <I>YBKilBJO B ( :c; a) ua nae 'IACTB: 

B 1 
( :c; a ) • B : ( :c; a ~ 8 ( { 

0 
- I: ) + B: ( :c f'B ) 8, ( 1: - { 

0 
) , 

8 e 0 - arch ( 1 + --. ) • 
s-,4 

(2.9) 

(2.10) 

(2.11) 

.llna 3114'113BBll :c.<{ 
0 

Mbl MOlK&M B (2,10) 38liCitHf'!'1> ltOHTyp BBTerpllpOBABBil CDpaaa 

(B3 cjlopMynbl (2,5) Bb!TeK4eT1 'ITO f((; a) CTp&MBTClllt BYJliO KAK e.t.{o llJlll Re f-+oo), 

· Torna nony11aeM 

I 
B I ( :c; 8 ) -- I 

D 

rne A" ( a ) • a • ( a ) + li . 

I 
AD <•> X e 13 (a), 

D 

nonCTABJlllll (2,12) B (2,11) B (2,9) 1 11Gny'I88M OltOB'IATenbBO 

I 00 I 
A (a; t, u) • _1_ f B1 

( :c; s) ab :c d :c [ 1 + (-1) 1 + 
2./2 eo ( clu -z )111 (cb I:+ I:) I/ I 

eo 
__ 1 f I 

+ 1i I fJ • (8 ) I 
D 

I 

+(-1) [-li 
eo 
f 

v2.-
AI X 

e • sb:cdx + 

I 

2rrA.(a) PA~=K (-z) + 

co\ rr A" ( cb :c - z ) 111 

I 

eA,.x sh x d:c I 

2rrA. p
1 

(z)11. 
+ AI A -Ita 

COS fT D Ia 
( ch x + z ) Ill 

(2.12) 

(2.13) 

B <jlopMYne (2.13) o6a 11neaa o6nanaJOT yJKe npaBBn&ao pacnonoJK&BHbiMB paapeaaMB a nnoc-

KOCTB t B U , nepBb!ll: 'lneH1 0'19BBJ1B(!1 o6nanaeT 9TBM CBOI!:cTBOM a 1 'ITO lt4C49TCll 

BTOporo 'lneaa, TO CKa'IKH <!>Y'HKilHB nalKABJlpa Ba OTp83KaX ·1-..!.<z<·1B 1+-.!.>z> 1 
8~4 s•4 

coxpamaJOTCSI co cKa'IKaMB cooT&eTCTBYIOIIIIIX aBTerpanoa, TaxBM o6paaoM, Mbl noKaaanu, 

K8KIIM 06p430M BC'I93810T IICKyCCTBeBBble pa3p93bl 1 H8 0Tp93K8X 4>t>O II 4> u>O. 

Jlanee aaeneM cnenyJOmue o!Soaaa'leHall: 

I eo A~ X 

R
1 

(s;a
1 

(s),z) =13 (s) 1-+
2 

f t shjta 
n a. v .. oo chx -z 

I 
+~ PA (-z)l. 

cos 17A,. ,.-l4i 

(2.14) 

6 

# 

R 
1 

He SIB.IIS19TCSI1 0JlH8KO, HenpepbiBUOll: ojlyBKIXB&ll: OT nep&M9UHOII: 8 
1 

IIOTOM 

BKniO'laeT B ce611 CTyn&H'IATyiO <jlyBitllBIO 8 ( 8-8 ~ 1 XOTopas OTpaJKaeT. TOT <jla 

nonJOC PenJKe nn11 ueKOToporo aaa'leBHSI 
8 1 nepellJleT a neay10 nonynnocKocT 

I 
B I ( x; 8) , nerKO Bbi'IHCnBTl 

YlK& BKnan He B ojlyHKllBJO R 
1 

a B ojlyBitllBJO 
I 

Jleli:CTBIITen&BO, Ta 'laCTb ojlyBKIXBB B 2 ( x; 8), KOTOpall onpen&nS!eTCB 'le;

6

e; nc 

neJKamuA a neaoll: nonynnocxocTB, onpenenaeTCa COOTBomeueM ( CM, ) : 

B ( x; 8 ) = 13 (a ) e A • x. 
D D 

Cnenoaa-ren&ao, nn11 axnana aToro nonJOCa a nonay10 aMIIJIHTyny aueeM: 

I 

R(8;z;A,.) = ~ [ 

v2 eo 
I I 

A "" h d [ 1 ( -1) ] e s :z: :z: 
31
+-

[ch:r-z 1 2 
[ch:c+z] 112 

B nonoce ·%<ReA,.<* ojlyBKiliiB (2,16) H (2,14) COBIIaJ1aiOT
1 

H TAKHM 06pQOI\ 

nenSIIOT onuy 11 Ty JKe <jlyHKilBIO OT nepeMeuuoA_ A,.(s) a, cnenoaaTen&ao, aaa1 

ojlyHKUHIO OT nepeMeRHOll: 8 , 11-rax, Mbl MOJK&M OUYCTHTb CK8'11t006pa3HyiO t~Jtla 
CTaBHTb a~~:nan nonJOCa PenJKe c noMOIIIbJO cjlopuynw (2.16) ana (2,14), 

I 
B peayn&TaTe aMnnuTyna A ( s;t,u) npao6peTaeT BRJl: 

A 
1 

( s; t,u,) = % I ( R ( s; z, A ) + ( -1) 
1 

R ( 8 -z; A ) ) + 
D. D D D 

I 
+[sh:cdxB 

eo 
( x; s ) [ + 

(ch:c-z) 112 

( -1 )I 

(ch :c+ z) at a 

rne <jlyaxuuR B1 
( x; s) onpenenseTCa TOnbKO STBMH oco6eaaocTBMB napuuan&u 

llbl (no-aa~BMOMy1 0'19Ub CnOJKBbiMB no CTpyKType), KOTOpbre HHKOrna He BXOABT 

nonynnoCKOCTb, nocKon&Ky 06a 'lneaa B (2,17) liBJlliiOTCll 8H4nBTB'IeCKHMH ojly!Qti 

nepeMeua~>rx 

HM&eM: 

H q c paapeaaMu nna t > 4, u > r llJlB 8MIIJlRTyJ1bl OKOI 

A 
1 

( s; t. u ) • I I ( R 
1 

( a; z ; A ) + ( -1 ) 1 R 1 ( a; -z 
ll D D D >..> ) + 

+ r A I ( s; I:) [ 
. . It 

J:- t 

I 

+ _!::!2_ ] d:c • 
1:-U 

rne nucnepcuoaubtl! BBTerpan MoiKeT 6b!Tb aanacaa !Sea Bbl'IBT&HRll, 

11ccnenyeM BKnanbl, o6ycnoane&Hble K&JKilblM ua aTux 11neuoa, a Maanen&CTI! 

JlBOl!Hble Cn&XTpan&Bble ojlyHKUHH, Jlna 8Toro Bbi'IIICnHM llBOli:Boll CK8'10X BCeX ojlyBI 

(2.18), PaCCMOTpHM CH8'1ana nepablll: 'ln&H (2,18) H Bbi'IHCJlRM llBOllHOll Clt8'10K 4 
R. ( s;:r) • Bo ua6eJKaHHe nononau-ren&HbrX ycnoJKaeauA, CBR38BHhiX co CTeDeBbJO S 

Meaa-rene non auaKOM BBTerpana a onpeneneauu ojlyuuua R. ( 8;a .;:r) npoaaTeJ 

Bb!paJKeuue (2.14) no 'laCTRM: 
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Bblp&lK8HB8 .llliR ojly&KIIBR 

+<>o I 

t,a ) • - 1- f B ( z; z) ah z dz 
2,;2_ 

I I 

A 1 (a; t,u) 

+ 
(chz -z )8/1 

I (-1) ] .,. ....!L :I 
+ll )8/1 2 

fJ, (a) (2a 1 (s) +1) x 
sin tr a 1, Ha) 1 

I 

I 
x[PI (-a)+(-1)PI(a)), 

a 1 <•> a
1 

. 

z; 8 ) Ollp&.ll&liH&TC.H lj)OpMynoll 

1 +loo ..\,. _ 
(z;s) •-- f dAe f (A -~;a) 

2trl ., .. 

R ojlyp&e-o6p830M D8pllRan&HOJI 8MDnB1'y,ll&I, 

, paanenuM cjly&KIIRIO B I ( z; a) ua nae '18CTII: 

I £ I 
- B (z;s~ 8 (\o -z) +B (zr·s )8

1
(z _£) 

1 o 2 '-o • 

~ 0 = &!Ch ( 1 + 8 

s-.4 
) . 

(2.9) 

(2.10) 

(2.11) 

Mbi MOlK&M B (2,1Q) 3awtB;yTio ltOBTyp RBTerpllpOB8BBH Cnpaaa 

•. -t.(, 'ITO f ( z.~ S) CTp&MHTCH It BylllO lt81t e 0 llliR Re f.,oo) , 

z;s)--l: .. 
) + * . 

I 
A a (o)" 

e fJ (s), 
D 

{2,11) B {2.9), lt011)''UI8M OltOB'18TellbHO 
oo I 
f B 

1 
( x; S) sb X d X [ 1 + ( -1) ) + 

~0 (chz -al8
/

1 (chx+z) 8/ 1 

~0 
__ 1 f AI X 

y2 ... 
e • shzdz 

+ 
I 

2n-A 8 (a)PA~=Ii (-z) + 
cos "AD 

( ch x - z ) 8/a 

I 

eAax I sh z dz 2" AD + PI (z))J, ( cb x + z ) 8/2 cos" A I A -t/a .. D 

(2.12) 

{2.1~) 

'lnena o6nana10T ylKe npaBHllbHO pacnonolK&HBLIMH paapeaaMB B nnoc-

'IlleR, O'I&Bi!JlHo, o6nanaeT STRM caollcTaoM a 
1 

'ITO JtacaeTCa 

cjl;y'HKilHH nelKSHJlp8 H8 0Tp&3K8X ·1--.!..<z<·1H 1+--!>z> 1 
•~4 . •~4 

COOTB&TCTBYIOIUHX HHTerpanoa, TaJtHM o6pa30M
1 

Mhl noxaaanH
1 

HCxyccTseHHhle paape3bl 1 Ha OTpeaxax 4 > t>O R 4> a> 0 • 

0603H8'19HHH! 

~0 
>1-...l.. f v 2 • ., 

A~ X 

e sb xdx 
[chx -z ) !Va 

6 

• 

I 

+.!!h. PA (-z)). 
cos 17A a ,.-li 

(2.14) 

R 

1 

He HB11HeTca
1 

onHaJto, HenpepwaHoll <P:rHxuea OT nepeMeuuoll s 
1 

nOToM;y 'ITo OHa 

BKlll0'188T B Ce6a CTyn&H'I81'ylO ojlyBXIUIIO 8 ( 8- Sf, XOTopag OTp8lK8&T TOT cjlaxT, 'ITO e liB 

non10e P&lllKe nna H&KOToporo 3Ha'le&BH s 1 nepeliJleT a neay10 non;rnnocxocT&, OK naeT 
' I 

yJKe axna.~:~ He B WHKJUJO R 1 a a WHXIIBJO B ( z; s) • nerxo Bhi'IIICnHT& aToT axna.~:~. . ' a 
llellcTsi!TellbHo, Ta '18CTb WBKIIRR B ( x; a) 1 KOTopaa onpe.~:~enHeTc.s 'lepea nonroc PellJKe

1 a mt li&JKamuJI B lleBoll 110li)'Dli0CKOCTH1 onpe.Q&li.II&TCK COOTHOW&HB.eM { CM, ) : 

B(z;s)~.a (s)eA•x 
D ~ D ' 

CnelloBaTen&Ho1 nnsr BJtna.~:~a sToro non10ea a nonHyJO 8MDnR1')'1ly BMeeM: 
{2.15) 

I 
R ( a; z; A D ) - -b r I I 

B nonoce ·*<ReA .. <* 
v2 ~o 

eA•" shzdz [ 1 + -i.::!l_ 1. 
[chx-z )

3
/

1 [ch>:+:r:]B/I {2.16) 

cjlyBKIIHB {2.16) H {2,14) 
COBD81l810T1 H T8KHM o6p830M, OBH ODpe-

ll&nHroT OllHY H Ty lKe cjlyuxnuJO OT nepeMeBHoll. >- .. (s) a 
1 

cnenoaaTellbao, aHanBTH'IecJtyro 

<PYHKilHro OT nepeMeauoll a • J.fTax, Mw MOlK&M on:rcTRTio Cltauoo6paaayro WllKI!Bro H rrpe.ll­

CTSBHTb BK118Jl nonlOCa P&lllKe C nOMOIIUoiO cjlopM;ynw {2,16) BliB {2,14), 

B peayn&TaTe liMnnHTYila 
A 

1 
( s;t,u) DpHo6p&Tli&T B~! 

A 
1 

( s; t,u,) = * ::£ ( R ( s; z, A ) + ( -1) 1 R ( s -z; A )) + 
b. D D Jl 

+ f sb x dx B 
1 

( x; s ) [ 

to (cbx-z) 8/a 
+ ( -1)' 

] , 
(ch>:+ 11 ) 8/a 

(2.17) 

rne WHKilHB B
1 

( x; s) Ollp&ll&ll.lleTCg TOllbxo 9THMB oco6eBHOCT.IIMB li8PilH8llbHOJI 8MnliHTy­

llhl (no-aHAHMOMy, O'I&Hb Cl!OlKHLIMH no CTpyKType), KOTOpbl& HHKorna Be BXOJlBT B npaayro 

nonynnOCKOCTb, nocxOllbxy o6a 'lneaa B (2,17) HBHBIOTCB 8H811BTH'IeCKHMB cjlyH~BHMH B 
nepeM&BBhiX H u 

c paapeaaMH nnH t > 4, u > r 
HM&&M: ll.IIB SMnliHTYilhl 0KOH'I8Ten&ao 

A 

1 

( s; t, u) • *:I ( R 
1 

( s; z; A ) + (-1 ) 1 R 1 (lt; -:r: 
D D D D A ) ) + .. 

+ "" - 1 I 
f A: ( s; z ) [ _ + -l::!L_ ] dx , 
4 z-t x-a 

(2.18) fT 

rile llHCllepcuoaHbtl! HBTerpan MOiKeT 6LIT& 3SnHC8B 6ea Bbi'IHT8BH.II, 

Hccnell;reM BKli8JlW, o6ycnoaneaHhle KSlKilLIM aa 9Tux 'lneuoa, a M8Hilen&cTaMoacxHe 

llBollaLie cnexTpallbHLie WHKIXHH, lin& SToro Bhi'IHCliHM llBollaoll cxa11ox acex cjlyuxnuJI a 

(2.18), PaccMoTpHM caaqa.na nepswll 'lneu (2.18) H Bhi'IRcnxM llBollaoll cxa11ox WHKIXHH 

Ra ( s;:r) • Bo H36eJKaHHe llOnonauTen&BhiX ycnoJKaeaHll, CBH34HBLIX co CTenem.ro 8/2 s aua-

MeBaTene DOll 3H8KOM HHTerpana B onpellelleBHH <llYBKIIHH Ra ( s;a .;.: ) IXPOHHTerpHpyeu 
BLipaJKeaue (2.14) no 'lacTau: 

':1 
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R • (a; >. • , z ) • fj: ( a ) [ v' 2 eA• eo 
[che

0
-:r1M 

eo 
-v'2 AD f 

e A ax 

[cb z"-.z0 dz + 
21TA•PAn·!i (-z)1 • 

cos ITA. 

(2.18) 

/6 7/ 
MolKBO ll01t838Tb ' , 'ITO nepBblil B TpeTBII 'Uiellbl B (2,18) COJtpamaiO'I'CSI C COOTB9TCTB}'10-

IQBMB BIUlaJIAMB ljloHOBorO HHTerpana B (2,18). TUBM 00p830M1 nonyqaeM CneJlyDJQHe Bblpa-

liUIHBII JlllH cnaltTp8nloBbiX cjlyHJtllHA, CBII38HBWX C cjlyHitJlH81 R 

' p1 (at)- I _1_ disc.t/(s)A.f 
•• v'2 D • 

- 1 
p ... 

I -
(sn)•(-1) ·p (su). •• 

. dz[ 1+ *' +v'(1+ ~··~ 
(2q a>Kv'(l+2.. )"-1 

• 2q! 
[C - z 1 !i 

>-<•> .. 

(2.19) 

C)'lllaCTBeaaoA 'lapToll cneJtTpanbHblX cjlyBitllsA (2,19) IIBJIHeTCH To, 'ITO 9TB cjlyHitllHB arpaiOT 

88lK&y10 pom. TOnbltO BHYTJIB nonoC (CM. pHC. 2), WHpBBA ltOTOpb!X OllPeJlenHeTCSI BeltOTOpbiM 

OTpe3JtOM nepeMeHHOII 8 1 A HMeHHO 4 < s .< s I • 3TO 06nACTb B3MeHeHUR nepeMeHBOi! S 0 

JlnH JtOTopoll Re A 
0
( 8)> ·* , Baa sToll o6naCTs BltllAJlbl Jlpyrsx 'Uieaoa HA'IUH810T urpaTb 

Be M811bWYD pom.. 

-I· 
PaccMoTpuM Tenepb &Topol! qnas B ljlopMyne (2.18), Tu JtAit cjlyHitllHH A, (a; t') 

ucqeaaeT JlnH t'.... , rnaaHbllt BKnAA, KOTopblll oaa JlAeT B UHTerpan, o6ycnoanea aa-- ' 

TerpapOBAHB8M no H91tOTOpOMy ltOH9'1BOMy 0Tp93Ky 4< t< t , C Jlpyroi! BTOpOHbl, cWHitllHII 
- I 

A 1 
(s;t) MOlKeT 6b!Tb onpeAeneHa qepea a6cop6THB&yl0 'IACTb AMnnUTyAbl B nepeKpeCTBOM • 

Kaaane 
I' 

A , ( 8; t) • I fJ , A '( a t' ) .• 
I, II • (2.20) 

0J1HAKO npu .4 < t .< t I Mbl UM89M )1eno C HH3KOSHapreTH'IeCJtOII o6nACTbD t lt ...... 

na, r)18 a6cop6THBH8SI '18CTb OnpeAenH8TCSI 0 rnABHbiM 06p830M1 BKnAJ18MU 1 llPOHCXOJlSIIQUMII 

Kaaane. 
1 

0T 06M8U8 pe30H8HCBblMU CBCTeM8MB 8 9TOM 

I' 

06bl'IBo paanaraiOT cjlyBKllHIO A • ( s;t ) 

' 
8 pSIJl 110 DApllHanbHbiM BOnHAM, OCTABniiSI 

TOIU>KO pe30HAHCBbl8, 0J1BAKO npB STOM OCTAeTCSI 8 TeHB 8HAnHTH'18CK811 CTJIYitTYPA cjlyBK­

I' 
JlHU A ,• ( s;t) no nepeMeBBOit S • lfT06bl, yCTpAIIBTb 9TOT BeAOCT8TOlt, DpeACT88BN 

sTOT axnaJl a ojlopMe Kypa-PeJllKe: 

-•' 1 
A , ' ( s, t ) = I I eli s c, [ w ( a.. ( t) ; s, t ) + 

(2.21) D 

+ (-1( W ( a 1 (t); u ( s,t), t) 11 , . D 

rAe cjlyHKllllSI W( a 
1 

(t),s,t) 
D 

1: 1 • 
\,0 (t) A X 21T PA (-1--;;"::'11) 

A 1 (' e .. dz + aoK 1~ 
• • .;. [ ch z _ z 1 !i cos IT A .. ( t) 

' 
). (2.22) 

paaaa: 

W(a
1 

(t);8,t) • * fJ 1
(t) >..

1 
(t)[ '-v'2 

D. D D 

8 

a 
' 

t ~-

lSKJ~aA, ltOTOpWI 8ft 'llleBbl A810T B CD&ItTpanJ>Bb18 cjlyBKJlBB, nento Bbl'll!CnB1 

; 1 (U) • I {1 , disc 
a I' IJ t 

, I, 

A
1 
(t)~ 

• v'2 
f 

dJ: [ 1+ :iaJ + .J(l+ v> 
... 

y'(l+...!.. )1 .. 1 (s-z )M 
2q: 

• 1.. t' ..;2 • 
·p 1 (tu) • I (-1) fj disc >. (t)- f 

I[ --..,-,. 

h[1+"W +v'O+)b> 

'" . 1, It' " • 2 y'( 1 + ~ )2-1 (u-z)K1 
2q . ' 

BBOBb OTMeTHM, 'ITO 9TB CD8KTpAIU>Bble cjlyHitllBU arpaiOT BAlK&ylO pom., rna& 

B&yTpU BeKOTOpblX nonOC ( CM, pUC, 2) • 

TuuM o6paaOM, llPB6nalKeHBe AMnnB:rYJlbl paccei!BBII cyMMOit Tpax qne 

PIIDlllBX 11PeJlCT811naHB10 MAHJ181U>CT8MA CO cneltTpAIU>BbiMB cjlyHKllHSIMB, Be BC 

B&yTpB B8KOT0pb1X DOnoc U onpeJleneBHbiMB C nOMOIQbD napaMeTpOB non~OE 

Tpex Kaaanax, llPeJlCTaBnHeTCH noneaBbiM, Onucaaaoe paa6aei!Be aMna'Jl:bl 

BApBT81U>HblM warOM B ljlopMynBpOBlte HOBOII nonOCOBOII AnnpoKCBMAllBB · 13 

MOlKBO B npB11JUUI8 nony'IBTb TpaeltTOpBU PeAlKe C8MOCOrnAC088HHb!M CllOC0(5 

IJleit rnaae Mbl AAJlBM aaanua CTPYJtTYPbl napllHAilbHOII AMllnBTyAbl U DOit8lK81 

6nUlK8HBSI MOlKBO llpUM8BU'I"b1 'IT06bl, CA8n8Tb STy nporpaMMY np8KTH'18CII:B y 

"1To6&I nony'IHTb 

-I 
f (B) - I 

I o. 

I 

8. C!pyKTypA D8pllHA1lbHbiX AMnnU!yA 

napnuam.ayto aMnnHTYAY Hcnom.ayeM ojlopMYny (2.18 
1 

.(J. -a (s}) e (a) 1 1 
e • 0 fJ (s)+B (f;s), 

- a 1 ( s) • 
• 

rAe cjlyBitllUH B (f; s) ronoMopojlaaH a npaaolt nonynnocxocTB 

B 
1 

(f; 8) • ___!, i" Q f ( 1 + t'l2q: )A~T ( s; t ') dt' • 
i IT q a • 

napBblit 'lneH B ljlopMyne ( 8,1) npeACTABI!IIeT BltnAA, npOBCXOASIIQBit 0T nom< 

8 S lt8HAn8 1 KOTOpbl8 MOryT nOHBBTbCSI B npABOit nonynnOCKOCTB, 3TOT 't 

B8lKBbiMB CBOI!CTBAMB, ltOTOpb!e SIBIIIIDTCSI CylJleCT88HHbiMU 8 RH3KOSHepreTil 

Hweaao &TOT qnea auee-r npaaum.aoe noporoaoe noaeAeaae B OAHOapeMeBI 

palKeBBeM pe30H8HCROrO THnA. 3Ta ljlopMA BKnAAA nontoca PeAlKQ 8 KAH8l 

ynoTpe6naeTCII AnH nonyojleaoMeaonora'leCJtoro auanaaa paaRbiX nponeccoa 

npa MAnbiX saepran, 

PaCCMOTpBM AR&nBTH'IQCKBe CBOitCTBA 060HX 'lneROB B BblpalKeHBB (8. 

OT nepeM8HHOII 8 • 0BB SIBIISIIOTCII ABAnBTB'I8CKHMB cjlyHKUHIIMB 80 BCeil C 

06bi'IRb!X pa3p930B oo<s.<0,4<8 <oo • npH H9<!>B3B'IeCKHX 3H8'18HBSIX nap&l 
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D' z 

eo 
f 

) • fJ: ( s ) [ y' 2 eA• ( o 
[ch {o-z]" 

A•x e 
[ ch x · _ z7 dx + 

2 17 A • PAn ·!i (-z)] • 

cos 17 AD 

(2,18) 

'ITO nepBblll B 'l'peTBll 'UI8Hbl B (2,18) COitPIUIIAIO'l'CB C COOTB8TCTBYJO­

'ro uuTerpana B (2,18), TaxuM o6pasoM, nony'laeM cneQyJDIIUfe Bblpa-

x <jlyDnull, CBB38HBWX c <jlyllltlllleA R 

( su ) • 

d:t[ 1+ -;a +v<1+~ >·"=Tl 

(2q ~>"v'(l+~ )5-t [t - ll J" 
• 2q: 

A (o) 
D 

(2.19) 

neJtTpaJihHbiX <jlyllXItBll (2,19) liBlllleTCII TO, 'ITO 9TH <jlyHKilBR urpaiOT 

B UOIIOC ( CM, puc, 2) 1 WBpBR8 KOTOpb!X Onp8Q8ll118TC!I B81tOTOpbiM 

4 < S < 8 1 o 3TO OtliUlCT& B3MeBeKBil nepeMeBHOJI 8 1 

, Bue STOll o6naCTB BIUIAJlbl Jlpyrax 'UieBOB 114'1RKAJOT RrpaT& 

& BTopoll 'IlleR B ljlopMyne (2.18). Tu ltAit <jlyBitnBs 
-I· 
A ( s; t') 

t 
rnaaHbill axnan, KOTOpblll: oua QaeT B RR1'erpan, o6ycnoanea B~ 

0Tp831ty 4< t< t I o C Qpyroll BTOp0Rbl1 <jlyBiti(IIR 

onpeneneua 'lepes a6cop6TBBHyJO 'facT& aMnnBTyJlhl B nepeJtp&cTKOM 

I 1' 
A , ( s; t ) = I {3 , A t ( s t' ) , 

1 , II t 
(2.20) 

t .<t I Mbi BMeeM neno c BBSitoaaepreTB'IecJtoll o6nacT&JO t lt....., 

acT& onpenen!leTCB, rnaBBhiM o6pasoM, BKliAllAMB, npoucxOQlllllBMR 

B CHCT8MAMB B 8TOM KAHAne, 

I' 
<jlyRKilHJO A t ( s;t) 

t B Pllll llO napl(llaJihHbiM BOIIBAM1 OCTABllBB 

RSKO npu 9TOM OCT88TCB B TeHH AHAnBTB'IeCJ:AH C'l'pyltTyp8 ljlyBJt­

S , liTOtlb1 1 yCTp8RHT& 9TOT H8QOCTAT01t1 npenCT8BBN 

·B-PenJKe: 

= I I dis c [ W (a 
1 

( t) ; s, t ) + 
t D D (2.21) 

-1( W ( a 1 (t); u ( s,t), t)] I , . D 

,t) paEiua: 

I 
) A 

D 

1 8 eo (t) A X 217 p>. (-1--~) 
(t) [ '-v2 AI r e D dx + """ .~ 

• [ ch ll _ z ] K cos 17 A • ( t) 
t 

] . (2.22) 

8 

• 

BiUutll, XOTOpwl .,.. 'lnellhl llAIOT B cnexTpam.swe WRI:IlBR, nerxo llbi'IBcnRT&: 

.. •' •' 
P 1 

(It) • l: fJ cllsc A (t) .bill f d:t [ 1 + E + v' (1+ * P- i ] AD 

v'O+..!... )~-1 (.-X >" (2q ~ )jS 
at r' 11' t • v'2 

2q: t 

.. r' 1' v'2 " 
·p 

1
(tu) •l: (-1) f3 , disc A (t)- f 

ta I' II t D 2 

---=--..--·A 
dx[l+oW +v'O+)b>"-1 ] • 

y'(l + ~)~-1 (a-:t)!i(2q~)"' 
2qt . t 

BROBb OTM8TBM, 'ITO 9TH CUeKTp8n&Hb18 ljlyRitllBB BrpaiOT B8lKHyJO pon&, rna&Hb!M Of5pa30M
1 

BHy'l'pR ReJ:OTOpb!X UOllOC ( CM, pBC, 2), 

TaxRN oiSpaaoN, npuiSnalKeBRe AMIInR:rYllhl paeceBRRu cyMMOII Tpex 'lneaoEI, YllOBn&TBo­

pmomax npaQCTABneDJO MaRQ8llbCT8M8 CO CU81t'l'p8nJ.HbiMB ljlyHKiliiHMB, Be HC'I83AJOIIIHMH 

BHyTpB H8XOTOpbiX UOIIOC H onpeQenaHHbiMH C UOMOillbJO napaMeTpOB DOlliOCOB PaQlKa BO EIC8X 

Tpex XA114nAX, npeQCTaanueTcu none3BWM, Onacaaaoe pas!Sueuae aMnliHTynbl HBliBeTCH npell-

/5/ 
BapKTen&BbiM marOM B ljlOpM:ynRpOEIJ:a HOBOJI UOllOCOBOII: AnnpOKCKMSilHK B PAMKAX KO'I'Opoll 

MOlKHo a npBRilBJie nony'IBT& TpaeJ:Topua PenJKe caMocornacoB&BHbiM cnoco6oM, B cnenyJOoo 

mel rnaae Mbl llAllBM aaan:as cTpYJ:Typbl napnaam.uoll AMIInBTyllbl a noKalKaN, xaKue npa-

6nalKeBRs MOlKBO npBMeRB'I'b1 'ITOtlbl, CQ8118Tio 9Ty nporp&MMy np&KTH'IeCitB YAOtlHOII, 

11To6bl nony'IHT& 

-I 
fs(•)·l: 

D 

I 

8. C!Jl:YX!ypa napnaam.ublx AMnnBTyll 

nap!lHSI!bHyJO AMUliHTYllY HCUOn&3yaM ljlOpMyny (2,18) 
I 

~-aD (s}) e (s) I 1 

e 0 {3 ( s) + B ( f; s), 
-a 1 (s) 

D 

D 

rQe ljlyRJ:IlHB 8 a; s) ronOMOpljlaau B Up8BOJI llOllY!lnOCKOCTB .. 
(8.11) 

I 1 f '/ ~)-r( ') dt' 8 (f; s) ~ ---, Q f (1 + t 2q A s; t • ( 
8 2

) 
17q• 4 • t ._ • 

nepEiblll: 'lneu B ljlopMyne (8.1) npeQCTABnBeT BltllAlll, npoucxonlllllBll OT nonJOCOB PeQJKe 

B S ltABane, ltOTOpble MOryT UOHBBTbCB B np&EIOli nonynnOCKOCTH, 3TOT 'UI8H of5nanaeT 

BAlKRbiMB CEIOIICTB8MK1 KOTOpb!e IIBnliDOTC!I Cylli9CTB8HRblMB B HH3K09HepreTH'I8CKOII of5naCTH, 

HMeRHO &TOT 'lneu BNeeT npaaum.aoe noporoaoe noaeQeuue a onuoapeMeuuo BBliHeTCll Bhl-

palKeuueM pesouaucuoro Tuna. 3Ta ljlopMa BKnana nomoca PenJKe s Kauana O'leHb 'ISCTO 

/9-12/ ynOTpe6nHeTCll nnu nonyljleuoMeaonoruqecJtoro auanasa pasublx nponeccoa pacceuuuu 

npx Manblx aaepraux, 

PaCCMOTpBM 8H8liHTH'I8CJ:Be CEIOIICT88 060HX 'lli9HOB B Bblp8lK8HHH (8.1) K81t ljlyHKUHII 

OT nepeMeHaoll s , Ouu liBnHJOTC!I aHanuTB'IeCKHMB <jlyHKUHHMB ao EICeil o6nacTu, KpoMe· 

Otlbl'IRblX paapesoa ""<s<0,4<s <oo , npu H8!jlB3B'IeCKHX 3HB'I9HHBX napaMeTpa f UOHBllH-

·~1 
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9TCI1 TaK)I{e !l008B0'1Hbll! KHHeMaTH'If.lCKHl! paape3 Ha OTPe3K9 0 <a<4 • llanee BB9Q9M 

HOByiO SMfinHTYllY h f{ s ) 

-I • f e (o) I ~ 
2 

f 1 
ff(s)~e 0 

he(s),.(...!.._:__) hr(s), 
s ~ + 2 (3.3) 

r.ne WHKuna h f (s) He HMeeT y)l{e KIIHeMaTH'Iecxoro paapeaa, a «jlyHKilHR ff (s) of5n8llaeT 

npasnnbHbiM noporoabiM noBeQeaneM, 11a ¢opMynbr (3.1) nony'laeM cneQyromue BhlpalKeaua 
I 

.t1n11 <f>yHKUHH h f ( S ) I 

1 e an e0 (s) I fe (o) 
h y( s) ~ I {3 ( s ) + e 0 B ( f 

- a 1 (s) -
; s). (3.4) 

n 

B <f>opMyne (3.4) nepabrl! •mea IIMeeT npaKTH'IeCKH TOnbKO npasbll! paapea, H nesbrl! paapea 
I 

lj>yHKUHll hf(s) onpenenaeTCSI UO'ITII UenHKOM 'lepea COOTB9TCTBY!Oll1Bll BKn8)l BTOporo 

'l:neaa. C upyroii CTOpOHbr, &Topol! 'lnea empeAenaeTca napaMeTpaMB nonrocos PeQ)I{e a 

nepeKpecTHbiX Kauanax. PaccMoTpHM aToT 'In ea. 11a ( 3.2) HMeeM cneQyiOIIlHe Bblpa)l{eansr 

nna lj>yHKUHH B ( f ; s) 

B ( f; s) = -·- f dt' 
71 q: t' A I ( s; t') Qf( 1 + -- ) • 

2q 2 . 
I 

KaK Ohrno noKaaaao a rnaae 3, rnasaaa 'ISCTb GJYHKUHH A, ( s;t') nelKHT BHyTpH nonocbl 

4<1<11 

l"lle 

1 I"Jle 3Ta ~JYHKUII11 HMeeT BHil: 

- 1' I' 1' 
A 

1 

( s; I ) = I p dis c ~ ( W ( a (I) , Is ) + ( -1) W ( a (I) , I, u ) J. 
t , 11' t 2 n n I n 

W(a~;l,s) 

+y2 sinTTa!(l) 

( 2a 1 (I) + 1 ) 

sin11a 1 (1) 
p{I)[-"P 1 (-1--S...)+ 

n an (t) 2 q! 
f. 0Ct) (a \t>+ ~) x e n r-

[ ch x -(1+ _s_ 
2 q 2 

• 

dx 1. 
1 ~ 

(3.5) 

(3.6) 

Ho snyTpH nonochi 4< I< I 
1 rnannaa 38BHCHMOCTb rpyHKUHH W (a (I) ; s,l) OT I on-

•\ 
CneQOBaTenbao, xoporui!M npuona>KeHHeM Qna <!>YHKUHH 

peJ:~enaeTca lj>aKTopoM . __ 1_ 
sin TTa(l) 

W(a{t),s,l) BHyTpn nonoch! oyQeT cneAyrowee Bblpa>Keaue: 

W ( a 1 (I) ; I, s) = 

[- 11 p s 
(-1---;;-::,J+ a(t) 

2q M 

l"lle M - Macca peaouaaca. 

(2a 1 (M)+l) tl 1 (M 2 ) 

--~~-~--~~---X 
sinrra 1 {1) 

sin rra
1 

{I) f. o<"' 2> A 
1 

(t) 

r e n 

y2 -oo [chx-(1 + __ s_) 1K 
2q! 

(3.7) 

1. 

I Hcnonbaya aTo npnonm:<eane, nony'laeM unH ¢YHKUHH B ( f;s) 
(noKa QnR «Paanqe-

CKIIX f ) «jlopMyny: 

10 

-
~ 

'( 

l ----· - -

+I 
B 1 

( f;a) • .J...u_ 
2 

f h.Pr<•.> 
•I 

•3fj 
1 (I~) 

21iawap(t) 
[- .. p (-1-

Cip(r) 

~; t, Ap<*> " d 
"o<N jl e It " ) :J.J_ f 2• ) + ala w a p ( t 2 • .. ( ch 11: - (1 + 

1 
'~.4 

+ 

+rtPa(t) 
p 

( 1+ 2• ) -=a: -ala 
·p-.4 

p 

1: I A p<t>" ~-'o<Nl e IU 

w a p (t) .j2 f P [chIt +(1+ ~) 
- • -.4 

p 

( ltCllll orpaD-.BMCil BJtllaAOM OT p MNOBA), 

8 BWpalK&HBB (8.8) MOJKBO npeae6pe'llo SaBBCBMOCTbJO 0T uepeMeiiMI 

t• 0 • 0J:OH'laT8nJ>BO MOlK8M BaDBCaft> 

B
1
(f;a) 

CTOilm91 B CK06J:aX, B DOJIO~Tb 

llpBC5nRlK8BB_08 BblpalKe&e JlASI ljlyBJ:IlBB 

B 1
(f;a)• 3flll f ( 8 ; a (0) ) X fl ( I 1

) X 
2 q I p 

• I 
'4 

X_!_ f disc, dt t 3 • Qt(1+ -->. -- r Q{:l+~>) 
sin wa (t) 2q 1 2rtq 1 p 2q I 

l"!l9 

fl 
4 • • 

f( s;a(O)) 3H8'19HB9 ljlyRKilBB1 CTOamel B CK06J:aX B TO'IK9 t- 0. 

1 . 2s ) 
f (a; a(O)) • [- P (- 1- ....-: 

ap<O> K -.4 
p 

+ 

I+ a 

+(lli.arta 1 (O)).j2 
... •• , A (O)x 

f P e P dz/ [ ch 11: - (1 + __2a_ 
·~'-4 p 

• 
+ fl p ( 1 ~~)-(ala fie& (0)) .j2 X 

4 p I -4 P 

X 

p 
1+-A-

f "'~' eAp(O)x 

-oo p 

dx I [ ch x + 1 + -2a- 1 ~ 1 • 
II -.4 

p 

• ,a 

) ] I 

TaxuM o6paaoM a~~:na!l, JtOTOpb!A !laeT o!SM.ea uonrocoM Pe!llKe B uepeJ:peCT 

napnB8ni>ByiO aMDnBTyAY 

nep&aB B3 HHX f( a;a(O)) 

8 KaHana, Bblp8lK89TCB B BH.tl9 llpOB3B9.tl9BHSI ll 

onpe.nenReT, rnaBBblM o!SpaaoM, acaMnTOTu-.ecJ:c 

BTOpaB COB!l8.tla9T C BKn81lOM1 KOTOpb!A !l89T o6MeB aneMeBTapHOA '18CTHD 

I 
BepueMCSI Tenepb " aa.na-.e onpe)leneHBll «jlyHJ:IlHB h e<s> • KOTOp851 Yl 

)lBCnepCHOHH.blM COOTHOW9BHSIM BHU8: 

11 



U'lftlllll llllllo!!MaTH'IecxHII paapea na oTpeaxe 0 <s<4 • llanee BBeJleM 
h e<s) 
f (o<•> h I (s) 

p 
li 2 f I 

(~) he(s), 
s li + 2 (3,3) 

s) He HMeeT y>Ke KHHeMaTH'I9CKOI'O paapeaa, ft <!JYHKIUUI ff (s) o6na}laeT 

BbiM noaelleHHeM, Ha ¢opMynbl (3.1) nony'laeM cnellyromue BI-rpaJKeHH>r 

I 

ea. <fo(s) I f§ <•> 
---fl(s)+e 0 B(f;s). -a: (s) • (3.4) 

pabrl! •men IIMeeT npaKTK'Iecxn TonbKO npanhllt paapea, u nenblll paapea 

penen.ReTcsr no'ITII ueni!KOM 'lepea COOTBeTCTByromaA exnall BToporo 

open"'• DTopol! 'lnen tmpenen>reTc>r uapaMeTpaMa nOJirocoe Pell>Ke a 

ax. Pacc>.wTpHM 3TOT 'In en, Ha ( 3,2) HMeeM cnellyromne BhtpalKeHH>r 
Is) 

8( f; s) = ~ . I dt' ' t' A I ( s; t ) Qf( 1 + - ) , 
2q I 

I . 
rnaae 3, rnannan 'IBCTb QYHKilHH 

A 
1 

( s;t') 
nelKaT BHyTpa nonocbl ~lYHK111151 HMeeT Bl!lj; 

I' I' 1' 
dis c J. ( W ( a ( t) , ts ) + ( -1) W ( a ( t) , t, u ) ], 11' t 2 n D 

(3,5) 

2a
1 

(t) +l) --sinrra1(t) f:J(t)[-rrP 1 (-1---L..)+ 
n a.(t) 2 q: 

.; (t) <a'ctH li > x 
o e • r- (3.6) dx 

]. 
( ch x -0+ -"- Jli 2q: 

I< I 
1 

rnanuag 3BBHCHMOCTb <flYHKIIHK W (a(!) ; s,t) 0T t on-

~ • CnellonaTenbno, xopoumM npu6nH>KenaeM Jlng <jlynxnnlf sin rr a(t) ~ 
CLr 6y11eT cnenyroutee Sbrpa>Keuue: 

; t, s) = (2a
1

(M)+1) /3 1 (M 2 ) 

sinrra 1 (t) 

sinrra
1

(t) 
(; 2 
'• o<"' > 

X 

q -., J + r A I (t) 
e • 

v'2 -oo 

(3.7) 

] . 
s ) lli [chx-(1 

+ '2'q"2 nca. 

"' 
6nm:.enne, nonyqaeM 11ng ¢YHKillfH I 

B ( l;s) 
(noxa Jlns <jla3H'Ie-

10 

·-

8 1
( t;a) • ..!.u_ 

2 

+I 

f ds.Pe< • .> 
•I 

.. ,\ (t) " 

[ -· p ( -1- ~-) 
cz (t) 2q •• 

p p 

· + ala rr a (t) .::lJ.. 
p 2 

~OOolt' e p dz 

f 2e ) ) K [ch X -(1 + -=r:-
+ 

11 ~.4 
p 

I ,\ (t)" e0o1> 8 P dz 
•czp(t)y'2 f p[chz+(1+ 12• )]K 

• -4 p 

+rrP (1+~)-sla 
a Ct> . ~~~-4. 

p p· 

(ecnu orpaiiB'UIMCJl Bl:lla,llOM OT p M8301Ul), 

(8.8) 

8 BYpalK&RBil ( 8,8) MOJKBO npeae6pe'Do 3aBilCBMOC'nt:O OT nepeM&HBOA 
ljlyiii:IUIR, 

CTOSIID&A. B CJtOt5xax, H DOJIOlKR'nt t• 0 , 0J:OIAaT&nbBO MOJKeM HBDRCa'nt Cne.QyiOIIlR8 
I 

npa6nllJKeaaoe ahlpaJKeBRe A.IIJl ljlyaxu• B ( t ;e) 

B
1
(t;s)• ~ /3 It f ( 8 ; CZ (0) ) X ,8 ( II 1

) X 
ql p 

• I •• (8.9) 

X_!_ t 
rr 

4 
f(a;cz(O)) 

cliac
1 
~ 
ala rrcz (t) 

t 3 • 
Q t( 1+ --) • --1- r Q f 1+ --JL) X f(a; a(O)), 

2q 1 2rrq P 2q 1 

r.Qe 3Ba'leBRe . . . 
<jlyHEIIBB, CTOSIIDeA a CJt06JtaX a TO'IIte t • 0 , , a BM9BBO: 

1 . 2a ) f ( a; cz(O)) • [- P ( - 1 - -,---: 
cz P CO> II -.4 

+ 

p 

+(aiarrcz 1 (O))y'2 
1+-d-:­

M •f f p 
,\ (O)x K 

e P dx/[chx-(1+ ......la...... )] ... 
+ rrP (1~~)-(slarra (0)) y'2x 

czp I -4 P 

lo 

X 

p 
1+-L 

f w!, e .\p<o>x 
p 

dx/[ ch x + 1 + ......la...... ] % ] • 
M I -.4 

·~~-4 
p 

(8.10) 

p 
TaJtaM ot5p830M nJtn8A, xOTopbiA 118e'l' o611.1ea noniOCoM PeAJKe a nepe!tpeCTBOM KBB8ne, a 

napnBanbayiO aMnnHTy.Q·y S ltABana, 8blpi!JK89TCH B BH.Qe llpOB3Be.QeBBB AByX ljlyiiE!IBA, 

nepaas ua RBX f( a;cz(O)) onpe,!lenseT, rn8BBbiM ot5paaoM, aCBMIITOTB'Iecttoe noae.QeBRe, a 

B'I'Opag C08111l.Q89T C Bttna.QOM, ltOTOpbll .Qll9T Ot5MeB sneMeBT8pHOI '18CTBDbl CO CIIHBOM 0, 

BepaeMCs 'l'enepb tt 38118'1e onpe.Qenenus <jlyHJtnBH 

.QBCnepCBOHBbiM COOTBOW9BB>IM BH.Qa: 

~~1 
11 

I 
h e<s> • ltOTOpas YIIOBneTaopseT 



h ~ ( s) _L~ 1m h~ (s') 
+ f 

s'- s , 1m hf <•'> 
&'- 8 

(3.11) , 

rne 
I 

ht (a) 

1m h '~ (s) onpeneHBeTCH TonbKO 'lepe3 cjlyHKJlHIO B (l,s) • nns onpeneneHHB cjlyHKilHH 
I 

npHMeHHM N/D MeTon, 3anuweM WHKilHJO h t (a) B sane: 

I I 

hf (s). ~. 
Df (s) 

B npuonH*eHHH ynpyroA yHHTapHOCTH nony'laeM Torna cneny10wee ypasHeHHe: 

<l>yHKilHH 

f I 
D 1 (s) = 1-..!... f (~4)~ ( s' ~-2 ) ~ds' 

f , s' s' ~ + 2 ·s~- s 
I 4 

N f (s) ynosneTBOplleT HHTerpan&HOMy ypasHeiiBJO: 

I I 
Fe (s') - F f (s) I I 

Nt ( s) = F f ( s) + _L f , , 
x ( s' -4 

s' 

4 s - s 
) ~ ( s, ~- 2 ) f N I (s,) ds, , 

X 

8 ljlyHKilHH 
s' ·~+2 f 

pasHa: Ft' (s) 

I 0 

Ff (s) = + f lm [ B ( f; s ') 

=B(f;s)( a'~+ 2 

ali- 2 

f 
) 

, 
8 - s 

f , 

f 
s' ~+ 2 ) 1 
s' ~ -2 ds' 

, ~ f 
lm[ B(f; s') (~) 1 

s' li -2 

s'- s 
I 

(3,12) 

(3.14) 

(3.15) 

(3.16) 

JierKo BHlleTb1 'ITO 8CHMilTOTH'IeCKOe llOBeneHHe cjlyllltUBH F f (s) nocTaTO'IHo xopowee, 

'ITOOhl Ooecne'IHTb ljlpeArOilbMOBCKHA X8p8KTep COOTBeTCTBeHHOro HHTerpan&HOro yp8BHeHHH 

(3.15). Onnaxo &To He caMaK sa*HSH 'lepTa &Toro ypasHeHHH. 06hi'IHo, noporosoe nosenenae 

o6ecne'lasaeTcSI npocTo ljlaxTopoM q
2f • Torna nony'laeTCSI, 'ITO cooTseTCTBYJOWBe HBTe-

rpan&aoe ypasHeHHe Ha ljlyHKJlHJO N2(s) He paapewHMo lliiSI npouason&Horo • BunHo, 

'ITO Mhl HaTaiiKHBaeMCSI 3.[1eCb Ha STO yCHO*HeHHe B, TaKHM o6pa30M
1 

MO*HO llonb30BaTbCSI 

ypasHeHaeM (3,15) nnSI npouason&Horo f 

npBOIIB*eHHe ynpyroA YHHTapHOCTH He Ka*eTCH1 OnHaK01 llOCTaTO'IHO XOPOWBM, 0nHCaH­

/4 5/ HhiA Bh!We MeTOll MO*HO TaK*9 npHM9HHTb B paMKaX HOBOA llOIIOCOBOA annpOKCBMaUBH 1 , 

neACTBHT9IIbHO, npennono*BM llBYX'IaCTH'IHyiO YHHTapHOCTb BHYTPH nonocbl 4<s<s B aana-
1 

llHM onHospeMeHHO ocooeHHOCTH Ha nesoM H nanexoM npasoM paapeae 'lepea Tax Ha3blsae­
P 

Mhlil OOOOIIl9HHhiA IIOT9HJlHan B f (s) • 

p 

'L{TOOhl Bhi'IHCIIHTb Ooo6meHHhlil IIOTeHUH8II B f (s) H8Jl0 Bhi'IeCTb H3 ljlyHKilHH 

nony'I89M Torna cnenyJOWH9 4< S < S I 

I s' ~ 2 f 
B ( f;s)( + ) sxnan H3 paapeaa Ha OTpeaxe 

s' li -2 P 
Bhlpa*eHHH JliiH ljlyHKilHH B f ( s) 

P 1 s
10 + 2 

B f ( s) = B (f; s ) ( __ 
s ~-2 

-
f 

) 

• I [ I #\i D f 1 m. B (f; s,) ( •, ~ +_ 2 >' 1 
, s'- s 

12 

(3.17) 

~ \, 

YpasHeHBH N/D B p8MK8X STOrO npHOIIH*9HHSI npHHHMaJOT Cll9llYIOIIlHA Bl 

I p •I p , p 

Nt (s) • Bf (s) +-:- J Bf~s )-Bf(s\ 
4 8 - 8 

s' -.4 li s' li 2 t 1 
x ( -- ) ( - ) N ( s' ) ds' 

s' a' li + 2 f 

I 
Df(a) ~1-.J... , f

•, da' a' -4 li --<--> 
s'- s s' 

( s' K -2 ) f N1f (a' ) • 
s' li +2 

non'lepKH&M
1 

'ITO MO*HO npeae6pe'lb B 0000IIl9HHOM llOTeHilHane ~8Jl 

lllHMB OT llOillOCOB PeA*e B DpHMOM. KaHane, 3Toro ynpOIIl9HBSI Mhl noCSa.IIJlc 

npaBHn&BOA ljlaxTopH38llHH noporosoro 'lner 1, 

4,3aitnJO'IeBJ!e 

B npellhlllYIIlBX rnasax 6bll18 noxaaaua noneaHOCTb npa6nu*eHBH aMnii: 

HHSI B .BHil9 CyMMhl BKil81lOB OT noniOCOB PenlKe OT BCeX TpeX K8Hai10B, 

nanee Mld noxaaanB, xax BldllenuTb uoporosldA ljlaxTop napllH8HbHOA ~ 

'ITOOhl 
1 

Bo-nepBhlX
1 

He HCllOpTHTb • ee 8CHMDTOTB'IeCKOrO llOB9ll9BHII1 H1 Bo­

nes'biA paape3 HOBOA 8MMHTYilhl onpellell!lllCH 'lepea BKI181lhl nonJOCOB Pell>I 

HhiX xaHanax. 

Hnell y,:eTa DOB9ll9HHH THUS PelllK9 06MeHBBaeMOA '18CTHilhl B nepexpeCT 

BhlllBBHyTa B paHHBX pa~T8X B CBSI3H C ·p8CXOilHMOCTHMH 1 KOTOpble DOHB~ 
/13-15/ /16/ 

'18CTHna c'IHTaeTCH aiJeMeHTapaoA (eM. pa60Thl ) • HasecTHO 1 'I' 

cxoe noselleKHe a6cop6TBBHhiX 'laCTeit napllHan&HoA aMDH~TYllhl onpellenBe1 

non10cos PenlKe B nepexpecTHOM xaaane llllH aynesoro aaa'leHHH aaeprBB 

noaTOMY eCT8CTBeHHO y'leCTb penlK88BCKo& llOBell9BH8 B onpelleneHBB STBX 

'18CTeA, B npellhlllYIIl&A· rnase Mhl noxaaaliB1 'ITO, Bcnon&aySI upB6aB:lKeHB 

llo6BTbC!I, 

3TOT MeTOJl MOlKHO npHMeHHTb B p8MK8X TSK H83hiB8eMOA HOBO~ no~ 
/4 5/ CHMaUHH 1 , noxa3880

1 
K8KBM ol5p830M MOlKHO Bhi'IHCnBTb rofSofSmeHHblll 

y'I&Ta BKIJ8ll0B DOIIIOCOB PelllKe npHMOro xaaana, OllBOBpeMeHBO noit838KOI 

MelKily noporOBhiM B aCHMilTOTB'IeCKHM noBelleHHeM napllHallbHOA 8MilllHTY~ 
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j Imbf'(s') 
~ 

im hf (s') _L +_!.. f . (3.11) , - s'- s , • a'- s 

npellei1HeTCSI TOJlbKO 'lepe3 opyHKIIBIO B (f,s) • .fi1111 onpe~tel1eaasr ojlyaxua• 
I 

/D MeToll. 3auaweM ,PYHKIIBJO b f (s) B Billie: 

I I 

bf (s) m ~, 
Df (s) 

pyroil yaaTapaOCTH nol1y'laeM Tor~ta Cl1ellyJOwee ypaeaeHBe: 

e I 
s) =1-~ f (~4)li ( s'li-2) ~ds' 

11 
4 

s' s'HI +2 s~-s 
YllOBI1eTeopseT HHTerpBI1bHOMY ypaeueaxJO: 

I I Fe (s') -Fe (s) I 
= Fe ( s) + _!._ f , , X 

• s - s 
)li ( s' K_ 2 l N /<s') ds' , 

s' 'li+2 
paeua: 

s' li+ 2 
,_!.. f lm [ B ( e; s ') ~ 

e 
) 1 

ds' = , 

s' li + 2 

s li- 2 

e 
) 

, 
s - s 

f , 
, li e 

Im[ B(l; s') (~) 1 
s' li -2 

, 
s - s 

(3.12) 

(3.14) 

(3.15) 

(3.16) 

I 
SCIIMHTOTH'Iecxoe noee~teBHe ,PYIIXIIBII F f (s) llOCTBTO'IHo xopowee, 

~pe~trOI1bMOBCKHil X8p8KTep COOTBeTCTBeHHOrO HHTerpan&aoro ypaaaeBHH 

He caMas BBJKHSSI 'lepTa sToro ypaeaeHHSI. 06LI'IH01 noporoeoe noee~teHHe 

~aKTopoM q
2e • Tor11a nol1yqaeTcSI, 'ITO cooTeeTCTByrowlle HHTe-

Ba ~YHKIIHJO Ne(s) He paapewBMO lll1l1 npOH3BOnbHOrO • BBilHO, 

MCSI 31l9CL Ha 3TO YCI10lKHeHHe 111 TSKIIM o6pa30M
1 

MOlKHO fionb30B8TbCSI 

111111 npoH3BOI1LHoro e 

ynpyroil YHHTapHOCTH He KBlKeTCsr, OllBBKo, llOCTaTO'IHO xopowau. Onacaa­

/4,5/ OlKHO T8KJKe npHM9HHTb B p8MK8X HOBOi! 00110COBOI! annpOKCIIM81lBH o 

·llOOI10lKHM llBYX'IaCTH'IHyJO yHHTapaocTL BHYTPH noi10Cbl 4<s<s 11 38118-
1 

0C06eHHOCTH H8 119BOM H ll8119KOM np8BOM pa3pe3e 'lepe3 T8K H83biB8e-
p 

Be (s). 

p 

Be (s) 11HTL 06061JleHHLil! llOTeHil11811 
RAllO Bbi'IeCTL 113 ~YHKilllll 

llol1y'189M TOrlla Cl1ellyJOWH9 
11811 113 pa3pe3a aa 

p 

B l (s) 

SK + 2 

s li_2 

e 
) - , 

OTpe3Ke 4< s< s 1 

fl lm[ B
1
(f;s') ( •::~2 h 

(3.17) 
s'- s 

12 .. 

YpaaHeHIIsr N/D B p8Mit8X 9TOrO npH61111lKeBBSI npHHIIM8JOT Cl191lYIOWHil BHil: 

., p p 
I 

N f ( s) J 
B f (a')- B f(s)x p 

=Be<•> +...1. , , 

X ( a' -.4 )K 

a' 

I 
De<•> -1-_!.. , 

8 - 8 

f I 
) N t (a') da' 

s'K -2 ---
·a' K + 2 

/
•, ds' ( a'-4 K -- __ ) 

s'- s s' 
( s' K -2 ) l Nlf ( s' ) • 

s' li +2 

(3.18) 

(3.19) 

llOil'19pltH&M
1 

'ITO MOlKHO npeae6pe'lb B o6o6weHHOM HOT9HilB8119 BKI18A8MH 1 npOBCXOilli­

WHMII oT noi1JOCOB PeAJKe e npSIMOM. xaaane. 3Toro ynpoweHIIH Mbl ll0611nHCL B pe3yi1LTaTe 

npaBIIn&Boll ~8KTOpB381lBB noporoaoro '1119! 1. 

4. 3 a It 11 10 'I e B B e 

B np&llblllYIIliiX r11aaax 6bll18 HOK838B8 D01193HOCTL Dp11611BlKeHBSI 8Mili111TYllbl pacces­

BHSI B , BHll9 CyMMbl Bltl18ll0B OT DOniOCOB PeAlK9 OT BCeX TpeX lt8B8110Bo 

.fi81199 Mbl IIOK83811B1 lt81'1 Bblllei1BTb noporOBblil ~8KTOp D8pllB811LHOII 8Mn1111Tyllbl 1 

'IT06bl 
1 

BO-nepBbiX
1 

B9 IICHOpTHTL • 99 8CHMIITOTH'IeCitOrO HOB91l9BHSI1 B 1 BQ-BTOpblX1 'IT06bl 

119Bblll paape3 aoaoA aMnniiTYilbl onpell&I1BnCB 'lepe3 BKn81lbl nonJOCOB Pe~tJKe B nepexpecT-

BbiX xaaa11ax. 

Jilll9SI y,:eTa IIOBelleBBSI THII8 PeAlKe 06MeBBB8eMOil '18CTBilbl B nepeltpeCTBOM lt8B8119 6Lin8 

BblllBBHyT8 B paHBBX pa60T8X B CBSI3H C ·p8CXOilHMOCTSIMH1 j,KOTOpble IIOSIBI1SIIOTCSI1 9CI1B 

/13-15/ /16/ 
'18CTBil8 C'IBTaeTCB 911eM9BT8pBOII (CMo pa60Tbl ). Jii3B9CTBO 1 'ITO 8CBMHTOTB'Ie-

CKOe HOBeAeBHe a6cop6TBBBhiX 'I8CT911 napllBan&BOII 8Mili1(1TyAbl onpe~tei1BeTCSI nonOlK9HHeM 

noi1JOCOB PaAlKe a nepeKpecTBOM xaaane A11B Hyl1eaoro aaa'leHIIB saepr1111 B aToM xaaa11e. 

ll09TOMY eCT&CTBeBBO y'I:&CTL peAlK99BCK09 HOB9A8BB8 B Ollp9A9119BHII 9TB·X a6cop6TBBHbiX 

'18CTell. B npellb1AYIIl9il· rnaBe Mbl DOK838liB 1 'ITO, BCHOilL3YB npB6nulK9BBII, 9TOrO MOlKBO 

Ao6HTbCHo 

3TOT MeTOA MOlKBO npBM9BBTL B p8MK8X TaK B83biB89MOil BOBOJ! fi0110COBOil annpoK-

/4 5/ CHM81lHB 1 • ll0Jt838B0
1 

K8KBM o6p830M MOlKBO Bbi'IBCnHTL rOC5061Jl9HBblil IIOT9HilB811r 6e3 

y'leTa BK118AOB nonJOCOB PeAlKe npBuoro Kaaana. 0AHOapeMeBao noKaaaao, 'ITO KOB~K:r 

M9lKI1Y noporOBbiM B 8CBMIITOTB'I9CKBM IIOB9119BII9M napllB811LBOil 8Mili1BTYI1bl yCTp8HSI9TCB 

~1 
• i• 
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cuenuan&RhiM Bhi!Sopou uoporosoro «!JaxTopa, CnenyeT aauenn., 'ITO nposotur sTy «!JaKTop•-

31UlRIO, Mhl Bhl.llenaeu, npun'lecu, sc10 aasucuMocn. cjlyuuuu Nt<•> OT nepeMeauoa l 

"'a ( •"-2 l H 1111 6 .. a 6 B BBil9 ..-KTOpa ---) , 9.114BRO hln DP9.11nOlK9R RHT9p9CRhl DO.IlXO.Il K DpO neue 
8 "+2 

ODpeneneRBB 8MDnRTy.llhl tr tr -paCC9SIRBSI Ha . OCROB9 4R4nRTR'IROCTR, YRRT&pROCTR R uepe-

Kp9CTROlt CHMMeTpRH, 0nRRM R3 r'n&BRhiX DPROnRlK9RRlt SIB.IIRnOCb Dpeue!SpelKeRRe ·l 34BR­

CRMOCT&IO cjlyaxuuu N 1 (xpoMe yxaaaauoro uoporosoro cpaKTopa). B aameu MeTone ueo6-

xonuMoCT& ucnon&aosan. sTy «!JaxTopuaauuiO o6ycnosneua RHhiMR npB'IHRaMu, BHIIHO TSX)Ke, 

'ITO Taxaa <jJaxTopuaallRs 6onee yno6ua, '19M OOhi'IRS.II, 

Teuepb ocTaeTca upo!SneMa pemeRB.II nony'leRRhiX HRTerpan&HhiX ypasueuua. Bepo.HTuo, 

Yll8CTCll 8DDpOXCRMRp0BaT& llllPO Y,P8BR9HHR ( 3,18) BhlpO)K.!l9HHOlt cpopuolt R CB9CTB B CIO 

x) /tQ; aana'ly x xsanpaTypau • MeTon, upeucTasne&Rhllt a paiSOTe , uoxaah!saeT, 

'ITO 0'19Hb rpyohl9 DpBOnR)KQHHR MOryT DpBB9CTR K paayMRhiM peayllbT8T8M, 

B aaxniO'Ieuue OTMB.TBM, 'ITO xa)Kymul!cs ua uepshll! sarnB.!l npaKTR'Iecxa O'leRb cno)K­

Hhlll MBTO.!l caMocornacosaHBoro onpeneneuus napaMeTpos uoniOCoB Pen)Ke, MO)KHO csecTu 

/1/ K cpopMe, 0'19Hb DOXO)KQJ! H8 OOhi'IHhll! M9TO.!l 6yTCTp41I4 DpR O.!lROBpeMeHHOM YCTp8H9RRR 

uenocTaTxos cTaporo nonxona. 
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opou noporoaoro ojJaxTopa. CneayeT aaMeTan., 'ITo npoBO.IUI 8Ty ojJaxTop•­

aeM, Dpa.ITR'l9CXR 0 BCJO 38BRCRMOCTI> ljlyBKilRR Nf (a) OT ll8p8M9RROlt l 
sK-2 f 1111 . A 
---) • Henaaao 15bln npennoJKeR RRTepecabl nonxon x npol5neMe 

sK+2 
RTyllbl rr rr -paCCBJIJIHII RS . OCHOBB 8H81IJITR'IHOC'I'K, YHRT8pHOCTR .R nepe-

HB, Oau.RM Ha rnaBHbiX np•l5nHJKeHHA smnanoc~o npeuel5peJKeoe .f aau­

N 1 (xpoMe yxaaauu;,ro noporoeoro <jlaxTopa). B uameM: MaTone aeo15-

oean. STy <jlaxTopHaanHJO ol5ycnoane•a BHbiM.R DPH'IRHaM:a, BHnuo TaxJKe, 

aallRsr 15onee yao15aa, 'IBM ol5bi'IHaa. 

·Tcsr npol5neMa peweausr nony'leHubiX BHTerpsDDablx ypsaueaaA, BepoHTao, 

poean. smpo Y.PSBHBHHJI ( 3,18) Bb!pOJKil9HKOA <jlopuoA H CBBCTH B CJO 

x) 1191 
paM • MeTon, npencTaeneuJihiA a pa150Te , noxaablaaeT, 

npaonuJKeHHH MoryT npuaeC'I'K x paayMHbiM peayDDT&TaM, 

OTMBTBM, 'ITO KSlKYlllBltCH US D&pBb!lt aarnsm DpSXTH'IBCKR 0'19Hb CDOJK-

118COBSHHOro ODpeaeneHHB D8pSM:8TpOB DODIOCOB PenJKe, MOlKUO CBaCTR 
Ill 

OlKeli HS Ol5hi'IHblli MBTOil 15yTCTp8D8 DpR OABOBp&MBHHOM YCTpSBBHHR 

o rroaxoaa. 

f1 • T e p aT ;r p'a 

nexuuro ¢.3axapaaaeua B xuare 

d High Energy Physics, Scottish Universities, Summer School, 1963. Edited by R.G.Moomouse 
burg and London., 

• Rev., 128, 1939 (1962) • 

• Rev., 132, 867 (1963). 

v., 129, 2363 (1963). 

nes. Phys. Rev., 135 , 8208 (1964). 

v., 130, 429 (1963). 

Cim., 32, 1405 ( 1964). 

chi and S.Mandelstam. Phys. Rev., l26, 1202 (1962)). 

gaonkar. Pbys. Rev. Lett., 10, 172 (1963). 

im., 33, 1734 (1964). 

ose. Pbys. Rev., 135, 81045 (1964). 

vo Cim., 31, 562 (1963). 

·Bolt nonocoaoll snnpoxcaMa.QIIa DO.IIBDH$TCH, oaaaxo, .IIOI5aBo'laoe 
e c ocol5eauoc'l'hJO <i>YBKIUIH Bt (s) aa rpaHHne nonocbl (cM/181), 

14 

,.;:. 

13. O.Woag. Pbya. Rev., 126, 1220 (1962). 

14. II.Baader ud G.L. Shaw. Pbys. Rev., 135, B 267 (1964). 

15. R.C. Amold. Phys. Rev., 134, 81380 (1964). . 
16. R.Omae8o Pbys. Rev., 133, 81543 (1964). 

17. R.E.Krepa, L.!'.Cook, }.}.Brehm ud R.Bisnkenbecler. Pbya. Rev., 133, 81526 (1964). 

18. G;F.Cbew. Pbya. Rev., 130, 1~4 (1963). 

19, L.A.P.Bslua. Phys. Rev., 134, B 1315 (1964). 

.. 
t• 

·~ 

PyxonHcb nocTynHna a HanaTeDDcxaA OTnen 
8 anpenB 1965 r. 

1'1. 

• 

rs 

PHc.1. 

15 



' 


