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JABOSAKOIIEPUOIUYECKAS 3AJJAYA JJIA ITOJIBIX KPYT'OBBIX HUJIMHAPOB

Knacuunuiit memoo mynomunonie 0ns 006inbHoi 080nepioOUdHOI cucCmeMU CYyYINbHUX YUIHOPIE y3a2anbHEeHUl 0711 NOPOICHU-
cmux yuninopie. 3adaua 36edeHa 00 HeECKIHYEHOI cucmemu anceOpaidtHux pieHAHL GIOHOCHO MOMEHMIE MYIAbMUNOIIIG.
Ompumani po3paxyHkoei eupasu 013 GUPIWIEHHA CcUCeMU PIGHAHbL Memooom pedykuii. Haeedeni npukxnadu uucenbHoi
peanizauii nonvoeoi 3adaui i 3anponoHO8aAH020 AHANIMUYHOZ0 MEMOO).

Knaccuueckuii memoo mynvmunoneii 01s npou3601bHol 060AKONEPUOOUUECKOU CUCH EMbL CRIOUIHBIX YUTUHOPOE 0000uieH ons
ROBIX YUAUHOPOS. 3adaua céedena K 0eCKOHEUHOll cucmeme anzedpauiecKux ypasHeHuli OMHOCUMENIbHO MOMEHINOG MYTbMU-
noneii. IToayuenvl pacuemmvie sviparcenus Ons pewieHus cucmemvl ypagnenuii memooom pedykuuu. Ilpuseoenst npumeput
YUCIeHHOI peanu3ayuu noaeoll 3a0auu u NPedioIHCeHHO20 AHATUMUYECKO20 MEMOOq.

BBEJIEHUE
Pacuer noreHuuanbHOro mOJII B IPSAMOYTOJBHOM
JIBOSIKOIIEPUOANYECKON CUCTEME KPYIOBBIX LIMJIMHAPOB C

IIycts I' — rpannna aByx obnactei ¢ MHAEKCAMHU i U
e, Ha KOTOPOH BBIIIOJIHAIOTCA CTaHAApPTHHIE YCIOBUS CO-
HPSDKEHUS

MIPUMEHEHUEM METOJla MYJIbTUIIONEH PACCMOTPEH B KJac- B,i=B,, Hiy=Hg. @)
cudeckoi pabote Jx. Panes [1]. B [2-4] aTu pe3ynbTaTs
. . 3mech UHIEKCHI 71 B T COOTBETCTBYIOT HOPMAaJIbHOMY
00001IeHbl Ha CIIy4aidl MPOU3BOJBLHOW PEIIETKH TMEPHO- ‘
. . U TAaHTCHIHAIFHOMY HANpPaBICHUSIM B IIPOU3BOJBHOM
noB. B maHHOI cTaThe clenaHa MOMBITKA JATbHEHIIETO

TOYKE TpaHHLB! [, a MHAEKCHI i U e OTHOCATCS K Ipeeib-
Pa3BUTHUsI YIOMSIHYTBIX PE3YyJIbTaToB, & UMEHHO, Ha TIPH- .

HBIM 3Ha4eHUsIM (yHKIMH Ha rpanune I'. YcnoBumes npu
Mepe 3a/ladyil MarHUTOCTaTHKN PACCMOTPEH pacyeT IoJIs B

N 3TOM, 4TO 00X0a I' ocymiecTBiseTcsl Tak, 4To "BHEIIHsA"
JIBOSIKOTIEPUOJNIECKON CHCTEME IIOJBIX KPYTOBBIX ITH- .
o0acTh e ocTaercs cmpaBa (TIONIOXUTENbHBINH 00xox I -
JWHAPOB, PACHOJIOKCHHBIX B OJHOPOJAHOM MAarHUTHOM .
MIPOTUB YaCOBOH CTPENKH).
0JI€ C HANPSKEHHOCThIO H).
[Ipeobpa3yem rpanmuHOe YycnoBue (4) B Ooiee
PaccMoTpuM NIPOM3BOJNBHYIO THEPHOANYECKYIO pe- _ .
. ynobuyto gopmy. ITycts z(s) = x(s)+jy(s) — napameTpuye-
LIETKY, B y3JIaX KOTOPOH PacCITONIOKEHBI LEHTPHI [WIAH]I-

ckoe ypaBHeHHe KoHTypa I, tae z(s) — adduxc Touxm
POB C BHYTPCHHMMH M BHEIIHUMH paJuycaMu d U b cOOT- . >

KpuBoii I', cooTBeTcTBYIOImNI uIMHE 1yrH s. OO03HAYNM
BeTCTBEHHO (puc. 1). MarHuUTHBIE NPOHUIIAEMOCTH CpPex , 7y N

z'=dz / ds = ¢’', rne y — yroun, onpenensroonuii Kacareb-
0003HaunM uepes [, W, U U3, OO03HAYNM OCHOBHEIC Iie- —,

Hoe k [ mampammenue dz (puc. 2). Torma dz=z'dsn,
puoap! napamienorpaMma €2 yepes oy ¥ (%, IPH 3TOM BbI-
OepeM X Tak, YTOOBI BBITIONHSUIOCH YCIOBHE: T = @, / Oy,
Imt > 0. [ns nmpon3BoabHOTO Heproaa OyneM HCIIONb30-
BaTh BBIpAXEHUE O = m+tnw,; m,n=0,x1, 2,13, ....

MIOCKOJIBKY |z'|=1 , TO

)

Puc.1. IIBOHKOHepI/IO,HI/I‘IQCKaSI CHUCTEMaA NOJIBIX NUINHAPOB

Puc.2

OCHOBHBLIE PACYETHBIE COOTHOIIEHWA

o B MOCJICAHECM COOTHOLICHUU U BO BCEM TCKCTC YepTa
BBe,I[eM KOMINICKCHBIC IOTCHIMAJIbI JIA obOnacreit

HaJl KOMIIJICKCHBIM YHCJIIOM O3HA4YaCT OICpalydio COnpsi-

P, Fyn By skeHus. ['panuunoe ycnosue (4) NpeacTaBUM B OKBMBa-
W, = ZCkzk, ze F, (1)  neurtHO# popme
k (Ui + ) (H y + JH )+ (U — o) (H = jH ) = ©)
WZZZ(Aka+BkZ k):Z€F25 (2) :Zlue(Hne'i'jH‘ce) .
k . i U3 puc. 2 Bumso, uto (H, + jH.)=jz’H, Torma
Ws = g(DkZ tEiz ) z€F3, ) (H,—jH.)=—jz’H ¥ ¢ y4eToM COOTHOIIeHHS (5) BbI-
e z = x+jy = |z| &’— xommnekcHas nepemenHas, k =1, 3, paierne (6) mpuHIMACT BH _ e
5, ... B CHJIy HEUYETHOCTH NOTEHIHAJIOB OTHOCHTEIHHO (U + ) H; (§) (i — ) H; (§)2'(§)” = )

KOMIUIEKCHOIM KOOPJMHATHI z. 3aMETUM, YTO MMOTCHIIUAIIBI
(1)-(3) HE ABNAIOTCA IBOSIKOTIEPUOINYECKUMHU (PYHKITUS-
MU H CHPaBEUIMBBI TOJIBKO B OKPECTHOCTH LIEHTPAIBbHOTO
numHapa [2].

=2u,H,(), £eT.
Ha rpanuuax I'y u I'; oxpysxkHOCTEH pamuycos a u b
cootBetctBenHo &, = ad’, &, = be”, 2(£)* = —¢*°, mosTomy
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24y
iy 5]

2 (&)= Hy()+ 1 Hy I EET, . (9)

My + 3

Hy (&) =H\(&)+ A Hye*, €Ty, (8)

rmae

MK Hy = H3
o+ o+ pt3

ITockonbky H=-W’, 10 UCIIOJIb3YSl BBIPAKECHMUS

quist noteHuanoB (1)-(3) u yuursiBas ycnosus (8), (9) Ha
rpanunax ['; u 'y, HETPpyIHO HONYYUTh BHIPAKCHUS

A4 (10)

2 (g By =+ 4 Cp e, ze Ty, (11)
M+ Uy

2 2 )

B (D - Bz )= (4 Bz ¥+
My + 13

(12)
—k-1 — —k-1
- Z

— z _in
+%(Akﬁ_Bk I )e/ ¢, pAS F2 .
z z

PaccmarpuBasi 5TH BbIpa)KeHHs AJsI MPOHU3BOJIBHBIX
z=aed® nz = be® nonyanm cea3p MexIy KO>)PUIHEH-
TaMU KOMIUIEKCHBIX moTeHIranoB (1)-(3):

Co=—H2 (13)
K +U2
B, =—H1782 2k, = _pa% 7, (14)
24,
p, = Watm)+ k@)™ |
245 (15)
_ Ut )ty + )L+ Ay @0
Iy
2k 2k
Ekz_(ﬂ2+ﬂ3)[/11a + b 17, -
2 . (16)
_ Ay + ) (At + by B
243 ¢
D, = l+ﬂlﬂg(a/b)2ki _ E
T gt AR )
5 _ I+ Ak
O ad ™

HetpynHo BuneTs, uto npu a = 0 npuBeeHHBIE CO-
OTHOIICHHS JAIOT PEIICHHE KIIACCUYECKON 33Ja4k O KpYy-
TOBBIX [[MJIHHIPAX.

[lycts ze F;. PesympTHpyromee moje o0pa3oBaHO
BHEITHUMHU HMCTOYHUKAMU HAMPSDKEHHOCThIO Hy U cO3-
JIAHHBIMH UMH MYJIBTUIIOJIIMH, PACIIOTI0KEHHBIMHU B LIEH-
Tpax BceX HWIMHAPOB. [IpuHMMas BO BHHMAaHHUE, 4TO B
dopmyse (3) caaraemoe ZE, z”* npencrapmser coGoii mo-
TEHIIMAJ BCEX MYJBTHIOJICH OCHOBHOTO IMJIMHAPA, 3a-
MUIIEM 0YEeBUIHOE BHIPAKEHHE

S Dyt =—lgz+ Y Y Ez—o)*, (1)
k mn k

1€ CHMBOJI ! npu CyMMHUPOBAHUHN O3HAYACT UCKIIHOYCHUC

LEHTPAJIbHOTO LUJIMHIpA (m2 +n? #0).
Pazmarasi (z — ) * B psi/ 1O CTEMEHM z i 0603HaYAs

' —k
Tw (19)
3ammireM ypaBHeHHe (18) B Bume IKBUBAIICHTHOH CHCTe-
MbI YpaBHEHUH

=3,

(k+p-1)

k — !

p

WIH, YIUTHIBas BeIpaskeHue (17)
ks 7 = (k+p=1)!

B Beipaxkennsx (20) u (21) &, — cumBon Kponekke-

pa: 8;; = 1, 8;; =0 mpu k # 1. Cucremy ypaBuenuit (21)
MOYKHO MPEACTABUTH B MATPHUYHOM BHUJIE

AE=B, (22)

rme A= I-CC ; B= EHO +ﬁ0 ; Hy — wmarpuna-

SuH
cronGerr ¢ KoMmoHeHTamMu H gy, = ——& 0 ; C — MaTpu-
Bik!
_ (k+p-D!

1a ¢ komnoxenTamu Cy, Beki(p—1) k+p-

Beckoneunas cucrema ypaBHeHmi (21) pacmamaercs
Ha JIBE HE3aBHUCHUMBIE CHCTEMBI — C HEUETHBIMU U YETHBIMU
nHAeKcaMu k, p. Bropas mopcucreMa MMeeT TOJIBKO TPHBH-
anbHBIC pereHus, Tak kak Bce Oy = 0. Takum o6pasom, B
BeIpakeHmsIX (19)-(21) cnemyer npuammarts k, p =1, 3, 5,....

KomnnekcHble psapl Xy B NalbHEHIIEM IIeIecoo0-
Pa3HO HCIOJIB30BaTh B BUJIE

) ’ -2 —2
> =Y ment) ! =Sy (r).1=1,2.3, ...

rae Sp(T) — panel Di3eHuTeiHa, KOTOpble IMHUPOKO MpH-
MEHSIOTCS B TEOPHH IUTMITHYCCKUX GYHKIHUH [5, 6].

Jnst IpakTHYIECKUX BBIYMCICHUN MOXKHO NPHMEHSTH
CIeyIoIe BhIpaxeHus A7 psaaoB Sy(T), S4(T) u Se(T) [S]:

2 o
Sz(r):%—mrz > sh2jmr;

m=l

(23)

4 oo
2
Sy(r)= Z—5+ 2t Z(E sh® jmzt+ Sh'4jmmj ;(24)

m=l

278 = (2
Sé(T):L_2”6Z —sh'zjm7n'+sh'4jmm'+
27-35 \15 (29)
+sh'6jmm')

3ameyaTenbHOM 0COOCHHOCTRIO PSIOB Xy (1 Sy;) SB-
JISIeTCsl BOBMOXKHOCTD MX BBIpaXKeHHUs 1jst [ > 3 uepe3 Xy U
Y. Hampumep, s = 3/7Z74 Zip = 5/11-Z4%,
T = 1/143-(18Z, + 253¢%), 14 = 30/143-Z37% ...

Bonee moapobHO 0 psamax X, W3IOXKEHO B [2, 5, 6].
Takum 00pa3om, AJsl pelieHus CUCTeMBbl ypaBHeHuH (21)
JIOCTATOYHO TIPEABAPUTEIBHO BBIYHCIHUTD U 33JaHHOTO
napameTpa T YUCIOBBIC pAlbl SH(T), S4(T), u Se(T). Baxkno
OTMETUTb, 4TO NpH / = 2 psibl Sy CXOIATCST aOCOMIOTHO
[5]. Pan S,, kak HETpYTHO BHIETH, CBS3aH C KOMILICKC-
HBIM TTOTEHITAJIOM JIBOSIKOTIEPHOANICCKON CHCTEMBI ITH-
MOJICH W ero 3HaYCHHUE 3aBHCUT OT MOPSIKAa CYMMHpPOBa-
HUs. VIMEHHO ¢ 3TOH OCOOCHHOCTHIO psima S, CBS3aHBI
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aHM30TPOIIHBIE CBONHCTBA IIPHBEIEHHOM CPEIbL.

B ciaydae OJMHOYHOTO LWIMHAPA B OJHOPOIHOM
nose, xorga (M, ) — oo, BCe PAAbl Xy PABHBI HYIIO,
nostromy u3 (20) cmexyer, uro Dy = —H ,, a MomeHTHI
BCEX MyJIBTUIIONEN 6OJIEE BHICOKHMX TIOPSIKOB PABHBI HY-

mo. Hcnonb3yst coorHomenue (15), Jerko ycraHOBHTH
oJIe BHYTPH HUJIMHApA (B 001actu Fi):

G _H M Lak!

Dy Hy (g + 1 Yty + )1+ 4 4, (a/b)z]
3necs H| — HampspKEHHOCTH o B obmactu D). B
YaCTHOM CITydae MarHUTHOTO dKpaHa, KOT/a [ = L3 = L,
W >> Loy, BelpakeHHe (26) ympolmaercss M NpHUHUMAeT
W3BECTHBIN BUJ [7]:
[71 4/”2}” b2 4 b2
L. . S A Y
Hy (14, [b*-Pd’] t b*-a
rne [y — OTHOCHTCJbHAas MarHUTHAs IPOHHUIAEMOCTb
deppomarmetnra, A = (o, — 1) / (o + 1).

.(26)

B kauectBe nIpyroro mpumepa paccMOTPHM IPOU3-
BOJIBHYIO [JJBOSIKOIICPHOJMYECKYIO CHUCTEMY IOJIBIX ITH-

JUHJPOB, OTPAHUYMBLINCH B CHUCTeMe ypaBHeHHH (21)
Y4eTOM TOJBKO JAMIOJIBHOTO, KBaJAPYIOJIBHOTO M OKTY-
MOJIBHOTO BJIUSHUS, T.€. CHCTEMOMN TPEThETro MOPSIKA:

E]=—Z—2-E1——324-E _3%6. S_E
B B B B
E :_&.El_%.E3 _&.ES (28)
Bs B Bs
B = X6 B _21%g Es _126% Es
PBs PBs PBs
CorylacHO MaTpHYHOMY COOTHOIIECHUIO (22)
I 3%, Sk Ho2, Hy
B By B Bi-B A
el B 0z 3| ) M|
B B B 5B,
_2_6 _2128 126210 HO.Z6
ﬂS ﬂS ﬂS ﬂl BS

1_22-22_324-24_526-26 334X, 30%5-%,; 105%g-%g 5%6-%, 105%5-%; 630%)-Z
BB BB BB BB BB BB BB Bs- B Bs-B
Al _Z2Za 1054 % 3586 %y | 3%4-E, 100%-Eg 73585 %y SEe Xy 35055 %, 441050 T
BB BB Bs B BB PP Bs-Bs BB BB Bs- By
3,03 215, %g 126%6-%, 3%, % 21053y 2646%g-%, | ST Tg 735%g-Tg  15876%)-3)
ﬂl 'IBS ,BS '135 ,BS '135 ﬂl 'IBS ﬂS 'IBS ﬂS ':BS :Bl ':BS :B3 '135 :BS 'IBS

Hwke s womrocTpaiiy IPUBEICHEI PEe3yIbTaThl pe-
IIEHUS CHUCTeMBbl ypaBHEHMH (28) I CIEIYIOIINX YHCIIO-
BBIX T1APAMETPOB: OCHOBHBIC TIEpHOIBI My = 4, o = 3¢’ ’,
pamuychl mMHIPoB a = 0,5, b = 1, OTHOCUTENIbHBIC Mar-
HUTHBIC MIPOHUIIAEMOCTH obsacTeit W, = 1, . = 1000, ps,
= |, HanpsHKEHHOCTH BHEIIHEro nons Hy = 1.

Paccuutannsle no (23) — (25) 3Ha4eHus psmoB Sy
S, = 3,024 - 0,799;, S, = 3,638 — 5,473j, S = 1,441 —
12,4305, Sg =—7,164 — 17,064/, S;o = 33,304 — 16,969;.

B pesynbrare pemenus (28) nomyqyaem: £, = 1,234 +
0,052/, E5 = 0,016 — 0,026/, E5s = 0,000709 + 0,003561;.
Koaddunuentsr A, By, Cy, D;, BXOASIHE B BhIPOKCHHS
U TIOTCHIIMANoB Wy, W), W3 BBIYHCISIOTCSA 1O (hOpMYy-
mam (13) — (17).

PE3VJIbTATBI BBIYMCIIMTEJIBHBIX
OKCIIEPUMEHTOB
Ha puc. 3,a — 6,a npuBeeHbI KapTHUHBI CUJIOBBIX JIMHUHN U
SKBHUIIOTEHINANICH IO, PACCUUTAHHBIC 10 BBIPAKEHHSIM
(1) — (3). dnsa cpaBHeHus Ha puc. 3,0 — 6,0 TOKa3aHBI pe-
3yJIBTATHl pacdeTa IoJIs B TeX e 00JacTsIX, HOITydeHHbIE
METOJIOM BTOPWUYHBIX HCTOYHHUKOB IPH YHCIICHHOH pea-
W3l MHTETPAIFHOTO ypPaBHEHHWH, SAPO KOTOPOTO
YUUTBHIBAET JIBOSKONEPHUOJMYECKAE OCOOCHHOCTH 3a/1a4u
[8]. Kax BuaHO M3 cpaBHEHHs NMPHUBEICHHBIX MIUIIOCTpPA-
Ui, B 00JaCTH IIEHTPAILHOTO HHWIMHAPA KapTHHBI MOJICH
MIPAKTUYECKHU COBMAJAIOT Ja)Ke NMPH OTPaHUUCHUU CHCTe-
MBI YPaBHEHHH 3-M MOPSIKOM. DTO OOBSCHSIETCS OTpaHH-
YEHHBIM KPYTOM CXOJMMOCTH CTeTeHHBIX psfoB (1) — (3).
B T0 X BpeMs MOMEHTHI MYJIBTHIIONEH MOTYT OBITH BBI-
YUCIICHBI U3 CHCTEMBI YpaBHEHUH (28) mpakTHYECKH TOY-
HO, YTO ITO3BOJISIET NMPEVIOKUTH APYTOH crocod mocTpoe-

HHUA Bpra)KCHI/Iﬁ JUII KOMIUIEKCHOI'O IOTCHIUAJIa — 9€PE3
BCCX

HECOCPCACTBCHHOC  BBIYMUCIICHHUE ITOTCHIMAJIOB

MYJIBTUIIONIEH B KOMIUIEKCHOM TIOCKOCTH [2].
TS
R
R

gy
reiy,
") ‘l:ma",

5
VAT Ay = Z
NS TR e =
RS it e %

e, AR =X
DRSS, g, o LI,

] ll‘\\“‘@“‘ (] R Waagyitinn
O ; AV 11
a 0

Puc. 3. KapTtuHa nosst B OKpECTHOCTH OCHOBHOT'O IIMJIMHIPA MIPH
HaTpaBJICHUU BEKTOPa HAMPSIKSCHHOCTH H() BIOJIb TOPU3OHTAIIb-

HOU OCH: a — IoJIe PacCYUTaHo 1o BeipakeHusM (1) — (3);
0 — 1moJie PACCYUTAHO YUCIICHHBIM METOZIO0M

S
B

Puc. 4. To ke, 4To Ha puc. 3, HO 00JIACTH PACUCTOB paCIINPEHA
Ha HECKOJIBKO TIEPHOIOB
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Puc. 5. KapTrHa nons B OKpECTHOCTH OCHOBHOTO LMIIMHAPA IIPH
HaTpaBIICHAU BEKTOpa HAMPSHKEHHOCTH H|) o yriiom 75° k
TOPU30HTANBHOM OCH (BJIOJIb IEPHOAA (),): & — IIOJI€ PACCUUTAHO
o BeipakeHusM (1) — (3); 6 — mose paccYMTaHO YHUCICHHBIM
METOJIOM

Puc. 6. To ke, 4To Ha pHc. 5, HO 00JIACTH PACUCTOB paCIINpEHA
Ha HECKOJIBKO MEPHOJI0B

ycts Pyz) = (z — ) =z* + Z(z — )" Torma,
HarpuMmep, A7l BCEX TOYEK, PACIIOJIOKEHHBIX BHE LIMJIMH-
IpoB, W, = EPy(z) — KOMIIJIEKCHBIM NMOTEHIIHAN MYJIbTU-
MOJICH TOPsIIKa k, 8 KOMIUICKCHBIN IMOTEHITHAI JBOSIKOIIC-
PHOIMYECKON CUCTEMBI IMJIMHAPOB BO BHELIHEM OJHO-
poaHoMm none Hy:
W(z)=—Hoz+ ) ExP(2),zC F3,k=13,5... (29)
k
Juis k > 3yaxauu W), sBiseTcs TBOSKOIIEPHOINIC-
CKUMU (DJUTUIITUIECKUMHU) ¥ MOTYT OBITH BBIpa)KCHBI Ue-
pe3 dyakumio BeiiepmTpacca (z) M ee MPOWU3BOAHYIO
£'(2). Ilo onpenenenuto [5]

p)=—+5| |

z (z—a))2 o?
() =225

3
=49 - 2,023,
z (z—a))3 2 3

rae g, = 60Xy, g3 = 140%. 3amMeTuM TakxkKe, 4To JUIsl He-
YETHBIX Kk OJJUIMNTHYECKYI0 (QYHKIHIO MOXKHO MpecTa-
BUTH B Buse R(§)g’, rme R — paunoHansHas QyHKIHS
[5]. Jlerko Takxe MOTY4YUTh COOTHOIIIEHUE

P(z):igok_z(z) k=357
T k- o

B KOTOPOM k-2 03Ha4aeT MOPSJOK IMPOU3BOJAHON. B vacT-
HoctH P3(z) = —=0,5- §97(2), Ps(z) = —-0,5- 2 (2)- 2’ (2).
Oyukuust §(z) BbIpaXkaeTcst B Bujie OBICTPOCXOIs-
mierocs psaa [S, 6], B KOTOPOM JIOCTaTOYHO OCTABJIATH 2-
4 unena. OTACIBHOTO PACCMOTPCHUS TPEOYET IBOSIKOIIC-
puoamyecKas CUCTEMa UIONEH, MOCKONBKY (QYHKITUSL
P(z) He BRIpaXkaeTcs depe3 aOCOMOTHO CXOISIIUANCS P

U He SIBISIETCS AIUIMNTHYecKoi. OHAKO ¥ B 3TOM cllydae
MOXKHO Y4Y€CTb JBOSIKOIEPUOJMYECKHE OCOOCHHOCTH 3a-
nmaun [2], uro obecneynBaeT IPQPEKTHBHOTO peEIICHHUS
3a7a4d O CUCTeMe MOJbIX LWIMHApoB. Mmmoctpanus
TaKoro Noaxoaa OyJaeT MpeAMETOM OT/IENbHO CTaThu.

BbBIBO/IbI

Meroa MyJabTUIONEH MO3BOJISET OOOOLIUTH Kilac-
CHUYCCKYIO 3aa4y JAJid CUCTEMBI CIUIOIIHBIX HUJIWHIAPOB B
NPSAMOYTOJNBHOM MaTpHIle HA CIydail JIBOSKOMCPHOIMYC-
CKOM CHCTEMBI MOJBIX OUIUHAPOB C MNPOU3BOJHLHBIMH
nepuomamu. [TomydeHna cuctema IMHEHHBIX anreGpande-
CKHMX YPaBHEHHUI Ui MOMCHTOB MYJIBTHUIIONCH 0000
nopsiaka. [IpeanosKeHsl ABa crocoba IMOCTPOCHHS aHAIH-
THYECKHX PCLICHUH [UIS KOMIUIEKCHBIX MMOTEHI[HAIOB — B
BHJC Pa3OXCHHU B PSI B OKPECTHOCTH LICHTPAIBHOTO
LWIMHAPA ¥ B BHAEC CyMMbI MOTCHIHAIOB BCEX MYJbTH-
noneil. CpaBHEHHE C Pe3yJbTaTaAMH YHCICHHOIO pelle-
HUsA, TOJYYCHHOro METOAOM BTOPUYHBIX HMCTOYHUKOB,
TMOATBEPKAACT MPABUILHOCTD IMOJTYYCHHBIX PE3YJILTATOB.
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A doubly periodic problem for hollow circular cylinders.

A classical multifield method for an arbitrary doubly periodic
system of solid cylinders is generalized for hollow cylinders.
The problem is reduced to an infinite system of algebraic equa-
tions in multifield moments. Computational expressions for
solving the system of equations by a reduction method are de-
rived. Examples of numerical implementation of the field prob-
lem and the introduced analytical method are given.
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