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1. B paGoTax ' I ' MW nonY4MnM HeCKonbKMMM pa3nM4HWMM cnoco6aMM 

KOMnOHe HTW BeKTopHoro MarHMTHoro nOTeH~Mana IBHnl AnR TopoMAanb

Horo coneHOMAa , a TaK*e aMnnMTYAY pa c ceRHMR Ha HMX. DBMAY Toro. 

4TO 3TM KOMnOHeHTW YAOBneTBopROT OAHMM M TeM * e ypaBHeHMRM 


.. 4,," .. 
(AA D -- j, div A - 0) M rpaHM4HWM ycnoBMRM, OHM Aon*HbI COBnaAaT b c 

ICM., Han PMMe p /21 I. H3 cpaBHeHMR 3 T1IX y paaHeHHH YAaeTCR no

nY4MTb aHanMTM4eCKMe awpa*eHHR AnR HeKOTOpwX CYMM M MHTerpanoa, 

cOAep*a~HX ne*aHApoaCKMe ~YHK~HH. 3TM Bwpa *eHHR OTCYTCTBYOT 

B M3BeCTHOH cnpaB04HOH H HaY4HOH MaTeMaTM4 e CKOH nHTepaTy pe '3 - 11 


Hw nOHHMaeM, 4TO MHorAa pa3no*eHMe nOTeH~ManOB no ~YHK~MRM fle

*aHApa MO* e T He HMe Tb CMwcna ICM., Ha npHMep, ' ie ' I, n03 TOMY 

B HaH60nee COMHMTenb HWX cnY4aRX CXOAMMOCTb PRAOB HccneAye TCR. 

nonY4eHHwe CYMMW H MHTerpanw MorYT 6wTb none 3Hw npH paC4eTe Mar

HMTHWX noneH C KOH~Mrypa~HRMM, 6nM3KMMH K TopOMAanbHWM. 


2. nOCKonbKY B AanbHeHweM MW 6YAeM HMeTb Aeno C TopOMAanb HWMH 

KOOPAMHaTaMH, KpaTKO onHwe M HX. UHnH~pH4ecKHe KOOPAHHaTbi CBR
3aHbI C TopoHAanbHblMM cneAY~MM 06pa3OM: 


sh"p : a - ----. z = a~--. ,p =,p.
ch" - cosO cb" - cosO 

(-,, ·. 0<,,_ 0<,, < .... 0<,p<2,,). 

npH ,, : coost T04KH p, z,,p 3anonHROT nOBepXHOCTb Topa: (p - d )2 +


2 2+ z ~ R • napaMeTpbl Topa d M R cneAYIOIIIMM 06pa30M CBR3aHW ca.,,: 

R = -l'_, d ", a. ctb ". T04KaM Ha OCH Z COOTBeTcTByeT /l " O. nnoc
sh" 


KOCTH z : 0 COOTBeTCTBYOT 3Ha 4eHMR 0 ., 0 npM p '> a HO c ±" n pH 
p < a •nYCTb coneHOMAY OTBe4aeT 3Ha4eHHe "c"0 • TorAa npH ,,> "0. 
T04Ka p. Z • ,p ne*HT BHYTPH coneHOHAa, a npM ,, <~j) - BHe ero. KaK 
H3BeCTHO, MarHMTHoe none paBHO: Htj, '" V'/ P,. Up = " . ,,0 BHYTPM 
coneHOHAa H HYno BHe ero. 3AeCb g - KOHCTaHTa, 3aaMCR~aR OT 

2. D • J
4Hcna BHTKo a H CMnbl TOKa a 06MoTKe coneHOMAa: Ii: ~ - - --; C - CKO

C 


POCTb CBeTa. B AanbHeHweM Ha M nOHa A06MTCR HccneAoaaTb noaeAeHMe 

ne*aHAPoaCKMX ~YHK~MH npH Z • 1 H Z " 00 .HMeeM 13 


m 	 1 r ('" + m ~ 1 ) Z _ 1 ro / 2
P", (z ) - -__. - - - - - -------. (---- ) 


.~1 ml r(", - m + l) 2 /2.11 


" 1 r ( ",+~) '" 	 2" /lP (z)---- ------- -. ( 2z) • P Ccb /l ) - - - exp (-T ) ' 

'" z · .. V." r( .... + l-,,) _ J

2
_ " .... " 


b 

Q~ ( z ) -;:;-;;-" exp (i,," ). "." r ( ~!'_~_0l. . ____! 
r ("' • .!.) (2 Z)"' ''' I

2 

2 

3. Blm TopOl_1Aa nb Horo c o n eHOvl Ai'l MOll< HO n peACTaB Vl Tb B B!1Ae 

c yn epno3Vl~ Vl Vl n O T e H~ l-1anOB OTAenbH~X BHT KOB . B T04K e C KOO PAl_1H a 

TaMV1 p. z .cb l_1MeeM / 1I : 

217 
A z (p • z ) = f ( d - p c os cb ) • F (p , Z ,<b) , Ap (p , z) = z· J . eos cb . F «(J • Z • cb ) 

2 17 

o () /3.1 / 
/BBl_1AY a Kc V1anbHo l:1 OIM~\eTpl_1l_1 A l_1 Ap He 3 aB l_1 CHT OT ch , l_1 , Kp OMez 
Tar o , Acb = O/. t1l Y HK~l-1H F paBH a : 

-/R 1 2 :0 2 <) 

F ( p, z . cb ) ~ _ - --- --- --- - - - - -- 0 1 I~~~ ~~--=-~~~~~~?- ~-~=- Iv_~
2 17 2 ') 3 14 -,- 2 2 j ' 2 • 

( ( p cos cb - d ) I z- 1 2 2R [ (p cos q, - d ) I- Z l 

n OTe H~l-1 an~ Ap ,A zMo r YT 6~ Tb T Cl KlI<e H a~Ae H~ B pe3ynbT a T e p e We Hl_1H 

411 > 
ypaBHe HI.1H 	 .f). A - - - - j /Ko To poe p a 3Ae nH e T c H B Topo ~lA an bHbl x KOOP-

e 
AI.1H a Tax / . OKoH 4 a T e nbHbll:1 OTB e T cne AYIOIl1l_1 1:1 ' 1' : 

A _ 2 / 2g 
p - - ----- • ch IL - cos 0 L R,; ( IL ) • sin n () • 

1T n = 1 
/3 . 2/ 

00 0
2 "2 'h_ . leh;;-:--;0sO L Rn ( /1 ) • cos n O.A z = - --;-- \ 

n = O 

¢YHK4l_1H Rn(lL ) pa BH~: 

R~ ~ An ( 1L 0 ) • P _ J _ ( c illLO) . '0 n _ L • 
n 

~ 2 	 13.3/ 

R~ --- 0 n _ _	1 (Cilllo) ' [Pn • ...L( CillLol - Pn _..:.L (ClllLol ]. O~ _ ...L 

2 :! ~ !2 


BHYTP ~' COneHOl_1 Ad I lL ' /' 0) VI 

o 
R n AIl ( lLo ) ' 0 1 (chILO) ' P 1 

n - - - n - 
2 2 	 13 . 4/ 

1 	 1 1Rn - - 0 1 ( (:11 ILO ) . I 0 1 ( cll IL () ) - Q 3 ( eh 11 0 1 . P 1 

n - - - n--- n - - n - 

2 ~ 2 2 

- "I-Ie e r o 	 (II .' IL ) ' 
O 

3 A e Cb 

A (j.L ) = --}-- - - . C ( IL ) . C ( IL ) = 
n On 0 1 +0 n 0n.O 

1 	 1 
n , -- 1 Q 1 ( ell IL O ) - ( n - --2- ) 0 3 ( ell 1L0 ).


2 n+- n--
2 	 2 

3
i _Kf ryr I-.;~? ,r\S! 

.~ , ~ i1'" 



B COOTHoweHHRX /3.3/, /3.4/ nOApa3YMeBaeTCR, ~TO aprYMeHT 
~YHK~HH ne*aHApa paBeH Ch~ ,ecn H OH He yKa3aH RBHO. 3Toro corna
weHHR M~ 6YAeM npHAep* HBaTbCR H BnpeAb. B~pa*eHHR /3.1/ H /3.2/ 
YAOBneTBopR~T OAHHM H TeM *e ypaBHeHHRM H rpaHH~H~M ycnoBHRM 
/nerKo y6eAHTbcR, HanpHMep, ~TO divA = U. Hq, = (rotA)q,= g/p BHyTpH 
coneHOHAa H Hyn~ - BHe ero/. HenocpeAcTBeHHoe cpaBHeHHe B~pa
*eHHH /3.1/ H /3.2/ Mano ~TO AaeT BBHAY HX Manoo603pHMOCTH. 
n03TOMY paCC MOTpHM ~aCTH~e cny~aH. nonO*HM B /3.1/ p ,: O. TorAa 

AnA KOMnOHeHT~ A HMeeM Ha OCH Z:z 

R 112 g d d2 + l + R
2 

A (p = O. z) = --- ----- • Q 1 (---------) • /3.5/ 
z 

(d2 + z2 )3/4 2"" 2R Jd2 + z2 

nonO* HM B B~pa*eHHH /3.2/ AnR Az KOOPAHHaTY ~ =0 /3TO COOTBeT
cTByeT OCH' z /. Y~HT~BaR nOBeAeHHe ~YHK~HH neY.<aHApa P~( ch~) npH 
~ ... O.HaxoAHM B pe3ynbTaTe cpaBHeHHR /3.5/ H /3.2/: 

J 1 - cosO . ' ~ C • Q 1 (ch ~O ) • :cos n 0 = 

n=O n 
 n-'2 

sh
2 ~O 13.6/ 

l+ ~--
ch~o 1- cosO __ ) 

- -~- ----------- - • :Q 1 ---=.7-.--==- . 
--2J2 Sh2~0 3/ 4"2 Sh2/L0 

(1+--- ) J1+2---
1 - cos 0 1 _ cos 0 

npH ~aCTH~X 3Ha~eHHRX 0 H3 /4.2/ nony~a~TcR 3aMKHYT~e B~pa*eHHR 
AnR GeCKOHe~H~X CYMM, cOAep*a~HX ~YHK~HH n~maHApa. nonO*HM 

0= " .TorAa 

i (-1)n.(n+1-).Q .Q =E- __1_Q (_!..!~!!:E...). /3.7/ 
n=O 2 n-~ n+~ 8 Jch~ ~ 2ch~ 

B o6eHx ~aCTRX MbI 3aMeHHnH ~o ... ~.npH 0 ... 0 o6e ~aCTH /3.6/ y6~
Ba~T KaK 03.Y~HT~BaR COOTHoweHHR /2.1/ H npHpaBHHBaR K03~~H~HeH-
TbI K 3TOMY ~neHY, nony~aeM COOTHoweHHe 

"" 1 2 "2 ch~ 
~ (n + -) Q • Q = - --- • /3.8/ 

n =O 2 o- L n+.L 32 , sh3~ 
2 2 

He CTonb H3R~HO e~rnRAHT COOTHoweHHe /3.6/ npH 0 =; : 
1 ~ 0 1 1 
2 Q_ i Q_t + n:1 ( -1) Q2n_.1_[(2n+ 2 )Q2n+.l. -(2n- 2 )Q2n_..2..] = 

2 2 2 2 2 13.9/ 
IT eh ~ 1 + ch 2/L 

= - - ----- . - Q ( - -------- ) • 

2J2 (ch 2~)3/4 t 2~ .. 

Ha H6 0 n ee COKHH Te nbHbl M C TO~ KM 3peHHft CXOAH MOCT H BwrIlRAH T pnA
1 213 . 8/ /113 - 3 a t~ HO)f{I1 TenR ( n + 2 ) I. Y6eAI1 MCR, 4TO PRA /3.8/ c xo 

'3 1AH TCR . npl1 ¢HKCHpo s a HHOM p H v " "" I1 Me e M ' 

Q ( clll,t) - I~-'I~= exp (-ILI') . 

II 2 ShtL 


Ta KHM o 6 pa30 M, n pl1 II -. 

/3.10 


1 2 17 [ ] 2 17 . [ )( n+ 9') .Q I· Q 1 = --- n· exp (- p n ) ~ ------ · exp 2 (ln n-- I.LlI) . 
~ n - - n.,. - 2 sh Il 2 sh It

2 2 

11 3 / 3. 10/ c n eAyeT, "lT O OTHo we HHe ASYX coce AHI-l X lIn eHOS B CYMMe 

/ 3. 8/ p a S HO exp ( - Id n pl1 n~ "" .T. e . PfI ,(I / 3. 8/ CXOAH TCR n p l1 Il106 0 M 

KOHe 4 HOM Il > O Ka K reOMeT p H4 e CKafl npo r p e CC I-IR. 


~ 1 3 /3 . 6/ c n eAye T Ta Krxe 3 aMKHYT o e Bbl p mll e Hf'le AIIA I1HT e rpan a : 

f2" __co~~2_ __. _ 1o ;______ -.- ----- . • Q (x) 2J2 1 
\ 1 _ cos {j ( 1 2 sh2 It ~. V. = - -h - • [ ( n + - ) Q l' _____ _ ) c Il 2 n, i 

1 _ cos O 2 
/3 . 11/ 

2
sh J..L

1 1---- 
1 - cos O 

- ( n - ~ ) Q 3 ) Q 1 (x = - - ->----------- .------ ) . 
'- n - n- 2'2 sb2 p 11 2 


[ 1 + 2 - .---- ) 

1 - cos 0 


n e pdlAe M Te nepb K KOt~nOHe HTe nOTeH l\Hana Ap • npH p .0 /T. e . 
no Mepe npH 6n l1 Me HI1 f1 K OCH Z / KOMnO HeHTa Ap y 6wsaeT nponoP 4l-1o
Han bl-IO nep Bo i-i CTene HH tL , np Hp a Bti l-l Sa R K He~ K0 3 (j)(!Ml\Y1 e HTbl, n OJly 4a 
eM COOT HOWe Hl-1 e /npV1 3TOM Oni'lT b-Ta KI1 '''IeHRe,'I /L ~ /l ) : o 

00 1 IT ., Sin 0 ~ ( n2 - - ) • Q • ( Q - Q ) . Sin n 0 = - --- - clW • sh~ p - --- - - -- . 
4 1 1 3 - 5' 2n= 1 n - 2 n+ 2 n- 2 4 \1 2 ( I -cosO ) 

3 . 12/ 
______ ______ • [ 2 1 


( 1 + 2-~- 7 / 4 Q~(x) - 3Q~(x) ). 

1 

1 - cosO ) 

CHoaa npHAae M 0 a /3 .12/ 4 a CTHbie 3HCl~eH I-IR. n pl-I (J --+ 0 1-13 /3.12/ 

BblTe KaeT /3. 3/, 1 . e. He 1l0nY4aeM H~1 4ero HOBo r o . npl1 0 - 1T n OJlY
4aeT c fl HO Boe COOTHOW e Hl-le: 


17 . __1_ .! ( -1)'1'!I" ( n+1).(2!l11)·Qn _ .1..· Q -t J...=- 32 · (ch~)5/ 4 
u0 - 1 2 

5 



--- -

2 2 1 1 1 + ch 
2 
"_).• [3. (1 + ch ,,) Q y. ( Xo ) + 2 sh " Q Yr ( xo) • /3.13/( xO =-2Ch" 

KaK M B cnY4ae /3.8/, nerKO y6eAMTbc~ B CXOAMMOCTM p~~a /3.13/. 

HaKoHel.\, npM () = ; : 

00 1 3 n 

~ (2n+y).:(2n + 2 )·(-1) . :Q l(Q 3- Q 3)= 


n= O 2n+"jf 2n+"jf 2n-"jf 


2 
/3. 14/ 

" . 2 1 1 1 ch " = --=' ch". sh ,,------. [2Q y. (y) - 3Q Yr (y) , (y = ---'-- ) . 
4 V2 ( eh 2" )

7
1

4 V eh 2" 

4. CneAy~~ee npOCToe COOTHoweHMe nonY4aeTC~ nYTeM npMpaBHM
BaHM~ MHTerpana cS Ap d~ BAonb 3aMKHYToro KOHTypa, npoXOA~~ero 

4epe3 OTBepCTMe coneHOMAa, nOTOKY Mac~~_~ro non~ 4epe3 nonepe4
Hoe ce4eH~e coneHOMAa (<1> = 217 g (d - Jd2 _ R2) = 217 ga (cth"o - 1)) • 
Bbl6Mpa~ An~ onpeAeneHHocTM B Ka4eCTBe KOHTypa MHTerpMpoBaHM~ 

KOHTYP, oTBe4a~~MC1 q,MKcMpoBaHHbIM "«"0) M cP, nonY4aeM 

17 d()

ci ApM = a f A ----  /4.1/ 


-17 e ch" - cos () 


3Aecb Ae- KOMnOHeHTa A, KacaTenbHa~ K B~6paHHOMY KOHTypy: 
An =-[sh". sin()A + (1-ch/l cosO).A 1,( ch/l- Cos()r~ V1HTerpMpy~ /4.1/
~ p z 


M npMpaBHMBa~ pe3ynbTaT <1>, npMxoAMM K COOTHoweHM~: 


"" 2 
~ Q Q = -~ • (cth /l - 1) • /4.2/ 


n= O n-t n+t 


3TO COOTHoweHMe MO)t(eT 6blTb AOKa3aHO 6e3 anenn~4MM K q,M3M4ecKMM 

2 17 . cosO 
acneKTaM 3aAa4M, An~ 4ero paCCMOTpMM MHTerpan J dO -------.He

o ell " - co s () 

nocpeACTBeHHoe MHTerpMpOBaHMe AaeT 217 (cth/l - 1) . npeAcTaBMM nOA~H
TerpanbHoe B~pa)t(eHMe B BMAe npoM3BeAeHM~ AByX COMHo)t(MTeneC1: 

cosO 1 ~ /3 ' 
---------. ------- ·Ka)t(A~M M3 HMX pa3naraeM B P~A no cosn() • 

vchjl-cOSO vch/l-eos(). 8 "" 
M MHTerpMpyeM. B MTore nonY4aeM - ~ Q • Q • CpaBHMBaR

17 n=O n-'~ n+ 'A 

pe3ynbTaT~ MHTerpMpoBaHM~, npMxoAMM K /4.2/. 


CneAY~~MC1 MHTerpan, B3~T~C1 BAonb OCM: 

00 

J A (p=O,z)dz, /4.3/ 

TaKme AonmeH 6~Tb paBeH nOTOKY MarHMTHoro non~. B 3TOM nerKO 
y6eAMTbc~, nonomMB jl=O B B~pa)t(eHMM /3.2/ An~ A z M npOMHTerpMpo

& 

BaB no ()(dZ=-~~),C APyroC1 CTOPOHbI,B /4.3/ MO)t(HO nOAcTaBMTb 
1- eos8 

A z M3 /3.1/: 

d2r::: dz + z2 + R2 ' J 2 2
V R d r00 ------- . Q ( ) = IT (d - d - R ) 

o (d 2 + z2)3 / 4 Yr 2R vd2 + z2 

MnM B 6e3pa3MepHblX nepeMeHH~X 

t__~_x____ Q , (_~~~.:!_X 2 IT ( r < l). / 4.4/
o ( 1 + x 2) 314 A r-= )= --=- ( 1 -~ )22r V 1 + x vr ' 

5. BMeCTO peweHMR ypaBHeHMR nyaccoHa MO)t(HO paCCMOTpeTb cneAY~~y~ 
3KBMBaneHTHy~ CMCTeMY ypaBHeHMC1: 

fi Ap aA z g 2 2 
Hp = Hz = 0 , H..L=-----=- .O[R-V(p - d ) + z J. 

'" az ap p 

/5.1 / 
-+ 1 a aA z

div A = - -- ( p A ) + -- = 0 • 
p ap p fiz 

nOcneAHee ycnoBMe aBTOMaTM4eCKM B~nonHe HO, ecnM 

Ap = _ ~ !!..rP A ~ 1 firP /5.2/z - - --
p ,,-;: p ap • 

nOACTaBn~R /5.2/ B nepBoe M3 B~pa)t(eHMC1 /5.1/, nonY4aeM ypaBHeHMe 
BToporo nopRAKa Ann 0. Ero peweHM~MM RBn~~TC~: 

"" 11/1 = - _'!.Y.~1l . s h /l • V eh jl --=- I:OS O ~ ----- rP (/l)' sinnO , /5.3/
IT n= O 2 1 n n -- 

4 

npM4eM q,yHK4MM rPn (/l ) paBHbl: 

1 /l 1 • Q 1 ~ P 1 (Ql )2 d/lrP = Q l'('P 1 1 + 1 1 -- n n- 2- /l n-T n - T sh /l n - "2 /l n - 2 5h /l 
o 

BHYTPM coneHOMAa (/l > /lo ) , M 

1 r ~ ( Ql )2 /5.4/
'" = P 1 sh/l n-ln n-T /lo 2 

- BHe ero (/l < /lo)' 
nOACTaBn~~ W B /5.3/ M Aanee B /5.2/ M cpaBHMBaR C paHee 

HaC1AeHHbIMM B~pa~eHM~MM An~ nOTeH4ManoB /3.2/, nonY4aeM CMCTeMY 

7 



p e Kypp e HTHbl X COO THo we HVI .:1 An A Vl HT e rpanOB , BXOAAII\VlX B / 5 . LI / . Pa3

pewaR ee, non Y4a eM: 

"" 1 2 d /l "" 1 d J.L 
 n . l) Q . Q •{ ( Q ) - -.- = J (Q ) ~ ( k + "9 It, ' oS k _ '>\ 
jL n -~ i shjL 11 " s hJ.L k= 1 ~ 

/5. 5/ 
n 

oc 1 pi djL 00 1 1 	 dJ.L 

,. 	 (k l-~) Q . p

[ Qn-~, ' n - ~ sh J.L f P, . . Q'h 	 sh/1 k = 1 2 k + ~2 k - ' ; 
jLJ.L 

6. Cn e AYDII\Vle aHan~ TVl 4eC KMe 8~ pa*e H Vl R Ann Cy MM VI VlHTerp anOB 

06 A3 a Hb' B03MOlt<HOC TVI n peAcTa 8neH ~1 A BMn BHe c oneHoMAa / T . e. 

Ta t'l , r Ae H,.. rot A", 0 / B B~l ,qe rpaAMe HTa HeKOTOpo~ cPY HKl1 V1 V1 x' 
/ y c n o BHo t.1 M~HyeMo~ B Aanb H e~weM n pm13BOAAll.\e~/ . D8V1 AY To r o , 'no 

~ Ar d f n o He t< OT o pblM 3at4KHYTbI ~' KOHT y p a M OTJl VlQeH OT HYflf1, ¢ Y HK l1I1A 

X' ~\HOr03 Ha 4Ha / T0 4 Hee, pa3 P~ I BHa/ • .QnR TOH Ko r o con e H0I1Aa ( jLo » 1 ) 
¢lYH KUI1R )( o npe AeI1Re TCR C n OMOlI\b lO C I1 eAYIO Il\ ~\ X CooT HoweHVI~, BbiTe Ka lO

II\I1X Vl3 / 3 . 2/ : 

P • cosO - P 
Ae gTT -'h 'h 1 0):' 0 


- -- - - - = --=:- • exp (- 2 11- ) - -- - ~ --:- - . - • 

ch jL-cosO y2 

0 
yeh j,t -cos " a d O 


/ 6 . 1 


. ' 2 ' (2 .,in 0 1 av
--~~-- V 77 g . exp -' . /1
0 

) - - - - ----- • p ' = ..!.. --~-
ch ,L-- cos 0 Yell /J. _ cos" - H a a/1 


HHTe r pVlpyeM / 6 . 1 no 0 VI /l VI pe3y n b TaT n pMp a SHt.1 DaeM. B I1 Tor e 

n0I1Y4aeM 

. ( I ' () ~ si n n O [ . 	 - I xo = ga .eXJ.I - 2 11 ) - 2 l- '" - - - . P ( Q +Q ) -2P\-i .Q 1\= 
0 n= I n -'h n+..l 0 -.3 11-"1.

2 2 2 


/6. 2/ 
"" It 

~ - 2ga . exp ( - 2j.10 )[ L sinnO ( P~ " . ( Q 1 -Q ;j ) d/L+77 (l - COl> ~ ) . sgnO ) . 
n= ) o~' 11 + "2 11-2" 

n p ~1 H t.1 MaR BO BHVlMaHl1e COClTHOWeHl1e 16' . 

J si n nO () 	 0 
~ - ---- 20 - 2 TT ( 1 - cos "2 ) . sgn

O ~ 1 n 2 1 

n --:r 

VI c p aBHMB aR K03¢~t.14t.1eHT~ npl1 sinnO • HaxoA~M: 

" 1 1 1
J P . Q l sh j.ld,,=- _l__ l) . { p ( 0 1 l- Q a ) .
- ~ n - - 4 4 2 -I,; n t- n- O ;2 n 	 2 2 


8 


- 2P .:Q 1] + 1 • (n ~ 1) • /6.3/ 
t,; o-y 4n2 

YCTpeMJ1ReM jL .... "" : 

•
"" 1 1 1
J P 1 Q 1 shjL djL = -2- • 	 /6.4/ 
o -y n-y 40 


npl1 HaXOlt<AeH~11 np0I13BOAR~e~ ~Y'iK4~t.1 AnR KOHe4Horo COneHOt.1Aa 

B03HI1KaeT / 1/ cI1CTeMa KOHe4Ho-pa3HocTH~X ypaBHeH~H AnR t.1HTerpanOB 
jL 2 jL 


F = J (Q ...1..) Shj.ldjL, C = J P ...1... Q 1 Sh "d".YcnOBt.1e COBMeCTHOnn 0 n- 2 	 0 0- 2 0-2 

CTt.1 3TO~ CI1CTeM~ onpeAenReT t.1HTerpan~ 

0- 1 1 1 1 1 0- 1 1 

o·F =shjL' ~ .(Q 1· Q 1- Q 1 Q 1 )- ~ ~ (k+_)-2. 


n k=O 2k + 1 k+- k+- k- - k-- 2 k=O 2 

2 2 2 2 /6.5/ 


0-1 1 1 1 

n • Cn = shjL ~ 2k l' (Q l' P 1 - Q l' P 1) • 


k=O + k+T k+y k- k-T,
-2 

/
npl1 jL .... "" nepBoe 113 3TI1X COOTHOWeHI1~ nepeXOAt.1T B t.13BeCTHoe 13.5 : 

"" 2 2 n- 1 1 

2n f ( Q 1) sh jL d jL = ~ - ~ --- /6.6/ 


o 	 n-2" 2 k=O ( k+.!...)2 

2 


a 06e 4aCTI1 BToporo paCXOARTCR KaK j,t/2 .np~ jLo .... "" np0t.13BOAR~aR 

~YHKUt.1R X AnR KOHe4Horo COneHOt.1Aa AonmHa nepeXOAt.1Tb B Xo /CM • 


/6.2//. 3TO npI1BOAt.1T K ycnoB~10 / 1 / : 


n- 1 1 11'2 

- ..!. Sn = 20 • (P 1 .F - Q l' Co l+ [ ~--- ]p


n 	 k-O 1 2-2' 1' /6 7/
4 n-- 0--
2 2 - (k+"2) n-"2' 


3AeCb Sn - cneAYlOlI\aR CYMMa : 

"" 1
Sn = ~ k [(Q 1 + Q 3) P -	 2 Q l' P 1(Q 1 - Q 1 ).
k= 1 k+- k-- -Ii k-- Ii lk-n \- - k +o-

2 2 2 	 2 2 


CaMO COOTHOWeHl1e /6.7/ Mano0603pt.1MO, HO t.13 Hero YAaeTCR nonY4t.1Tb 

HeCKonbKO none3HbiX Bblpalt<eHt.1~. 	 B npeAene ManbiX jL OHO BbipOlt<AaeTCR 

B CJleAYlOlI\ee: 

n- 1 1 TT2 1 "" 1 	 1 1 1 1 

~ --= - - ~ ---- ( + + ... + 


k = O (k+...!..1 2 4 k=1 k k2 _...!... k+ o-"'!'" k+n-1... k - n+1... 

2 4 2 2 2 


/ 7 /
npt.1Aa BaR n 4aCT Hbie 3Ha4eHt.1R, nonY4aeM t.13BeCTHbie CYMMbl : 

"" 1 1 1
"" 1_ _ = TT2 _ 8 • L ------- = - ---- • 


(k2 k = 1 k2 ( 1)2 2 ( 1 )2 

L - -. -- 1 2 


k = l - "4 ) 	 - 0 + 0+"22 
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npl-1 /.I "" oo!.o13 /6.7/ BbneKaIOT j:1Ba COOTHQWeH!.o1H. OJ:1H O ~13 H!.o1X CBOj:1I-1TCH 
K /6.6/, a BTopoe: 

n 	 r(k-.l).I~ ( n-k+.l ) r(n + .l )
2 2 -- 2 

~ -------.- - - - - ---...------ = 2-./ 17 -------- • /6.8/ 

k = l r(k t· l).l'( n - krl) J' (n+ l) 


XOTH 1-1 HanOMI-1HaeT (j)OPMYIlY ,[\yroIlIla .' 3 ' . HO He CBOj:1ViTCH K Hef1. 
HTaK, B j:1aHHOf1 pa60T e npOCYMMl-1pOBaH~ PHj:1~ /3.7/-/3.9/ /3.13/, 

/3.14/, /4.2/, nOIlY4 eH~ aHaIll-1TI-14eCKHe B~pame HI-1~ j:1IlH I-1HTerpaIlOB 
/3.11/, /4.4/, /6.3/, /6.4/, /6.5/. M~ yme ynOMI-1HaIlI-1, 4TO OHI-1 
OTCYTCTBYIOT B ~I-1 Tl-1pO B aHHOf1 MaTeMaT I-14 eCK0f1 IlI-1TepaT ype. KpoMe Toro , 

00 	 1 2 
COOTHoweHI1H / 5 .5/ n03BOIlHIOT Bblpa31-1Tb I-1HTerpaIlbl An '" r ( Q 1) • 

1 1 d/.l IJ. n- y
d/.l Bn = J

00 

Pl' Q 1---- 4epe3 A • 13 ..---- . /.I 	 n-lr n-"2- sh/.l 0 0
sh /1 
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~8HaCh8B r.H. P5-85-118 
AH&I1HTlAecltHe Jlblp8lle1lHJl AlIR JleKOTOptaIX nonesHI>IX CYMM 
H HHTerpanOB, COAep~x .YHKQHH neaa~a 

nonY'IeHbl npOCTble S aMJOIYTble aHaJUfTH'IeCltHe Bhlpa eHHR AJlR 
HeKOTOphIX HHTerp anOB H ~eCKOHe'lHhIX cYMM, COAe~x tyHKQHH 
n eaaHAPa. 3TH Bwpa.eHHB OTCYTCT&yQT B M8TeHaTH'IeCKOA nHTe
paType . npeAenhHble SHa'leHHR HX B ~OnhmHHCTBe cnY'IaeB nepe
XOART B H9BeCTHble. fionyqeHHble CYMMY H HHTerpanY MOryT 6wTh 
nonesHbI npH paC'IeTe Mar HHTHhIX noneA C KoH4lHrypaUHRMH, ~S 

K TOPOHA8.l1hHbIM / HanpHMep. B YCTaHOBlt8X THna "TOKaMaK" / • 

Pa60Ta BWDonHeHa B na~opaTopHH Te OpeTHQeCKOA .HSHKH OHHH. 

DpenpllH,. oe.......HeHHoro HHC".,.?". lI,.eplDlX HCcn ...O 1985......... ./lyOH. 
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