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IToayuens! ¢opmyabl, yyuThIBalOUMe B KBaJpPaTUYHOM NPHUOJMIKEHWH BKJIaj B rpa-
BUTALlMOHHOE T0Jie OT JUMOJBHO paclpeneeHHBIX aHOMAJbHBIX Macc, MPeICcTaBIeHHBIX

B BHJE CJIOEB,

pacnpene/qeHHbIX IO BbBICOT€ OTHOCHUTEJBbHO IJAUIICOUJA OTHOCHUMOCTH.

YcraHOBNEeHBI COOTHOmEHHMS MeXKAy Ko3a(GUIMeHTaMN pPa3JI0KEeHNU MO0 CcepuuecKuM
¢yHKIUSIM HeKoTopoi (YyHKIMM ¥ ee KBajpata. Pe3yabraThl NMPOWJUIIOCTPUPOBAHBI Ha
nmpuMepe BKJaaa OT Macc pejbeda M CKayka IJIOTHOCTU Ha rpaHuie MoxopoBmuuua.

BBenenue

HccenenoBanust rio6asbHOTO TMJIOTHOCTHOTO CTpoe-
HUsT 3eMJIH 110Ka3aJik, YTO B OCHOBHOM pacrpejesieHie
aHOMAJIbHBIX (T.e., OTJMUYHBIX OT COOTBETCTBHSI THJI-
pOCTATHYECKOMY DaBHOBECHIO) MacC 0 BBICOTE HOCHUT
JIMIIOJIbHBIH XapaKTep: BbICOTaM peJsibeha COOTBETCTBY-
IOT TPOTHBOMOJOXKHBIE 10 3HAKY aHOMaJHH BbICOTHI
noBepxHoctu Moxoposuunda (M), a aHOMaJ/IbHbIE MaC-
Cbl BEPXOB M HH30B KODbI, BEDXOB H HH30B BepXHeH
MaHTHH YaCTO MPOTHBOMOJOXKHK 10 3HaKy [1, 2]. Ecou
peliath 3ajauy BKJaja BO BHEIIHEe HJU BHYTPEH-
Hee TrpaBUTAllMOHHOE [10JI€ JIaTepasbHO paclpeeseH-
HBIX aHOMaJIbHBIX MacC B JINHEHHOM MPHUOMHKEHNUH, TO
B 3TOM CJiyuae Mexay Ko3d(p(dULIHNEeHTAMU Pa3JIokKeHUs
Mo aPOBLIM (DYHKIHSM IPABUTALMOHHOTO MOTEHLHAJ/Ia
(1.e. cunosoit GyHKIMH) (Cym,Dpm) M TpefcTaBiIeH-
HBIX B BHJIe TIPOCTOTO C(hepPHUECKOro CJI0S aHOMaJ/bHBIX
mace (Gnm, bam ) CYLIECTBYET JHUHEHHAs CBSI3b [3]

Cum 3 3 Ao Qnm
Dnm - 2n +1 RO 5‘ bnm '

rne R, Ao, Ry, & — cpenHue pajudychl U TIJIOTHOCTH
7S IPOCTOTO CJIOST M BCell 3eMJT COOTBETCTBEHHO.

31ech sl BHELIHEr0 ¥ BHYTPEHHEro MoTeHIlhasaa
CJIOST HCTIONB3YIOTCS CJIeAYIOIINeE TIPeCTaBIeHHUSI:

N n
Ve =05 (2) e,

n=1

N
Ve o) = 03 (£) Fate. 0,
n=1

n
Yulp, A) = Z(Cﬂm c0S MmA + Dy sin mA) Py (sin(p)).

m=0

B stux dopmynax P,,(sin(e)) — HopMupoBaHHbIE
no Kayna npucoenunennbie ¢ynkuun Jlexanapa,

{8um, bam} = {@nm, bam}1 — KO3(DPUIMEHTH pasioxKe-
HUSI OTHOCHTEJbHBIX BHICOT cjost i = H(p,A)/R no

cheprdeckuM ¢GyHKuusM, My — macca 3emau. B su-
HeHHOM MPUOJIMKEHUH BKJAA ABYX IHIOJbHO pacrpe-
[eJIeHHbIX OJIM3KHX 110 BBICOTE MPOCTHIX CJ0EB B3aUMHO
KommneHcupyercsi. OIHAaKO B peasbHOCTH aHOMAJbHbIE
MacChl SIBJSIIOTCS He MPOCTHIM CHEepUUYecKUM CJ0EeM,
a pacripe/iesieHbl 10 BbICOTE OTHOCHTEJBbHO 3JJIHIICOM/A
oTHOCHMOCTH. B 3TOM ciiyuae, Kak nokasaHo B [4], npu
pelieHHH B KBaJPaTHUHOM MPUOIMKEHHUH ToJydaem
IIST BHEIIHETO TMOJIst

- =9 - + +a(n+2 ,
{bnm} {bm}l 5 Ubon Jo " o S

(1)
a oJd BHyTpeHHeI‘O oJigd

- =19 - +a(n+2 ,
T T e T R T

(2)
roe ujneH B cko6kax { }; ¢ HHIEEKCOM 1 cooTBert-
cTByeT Kos(duureHtam pasioxenuss ¢Gpynkuud (h),

ujeH B cKoOkax { }o ¢ HHIEKCOM 2 COOTBETCTBYeT
Koa(HIHenHTaM pasaokenus GyHkuuu (h)?, a ¢ MH-

nexcom 3 KO3 (PULMeHTaM pa3JioKeHUs (PyHKIHUU
hPy(sin(ep)).
3rece a = %e, e — CXKaThe 3JIJIMICOMJA OTHOCH-

moctu. Kak Bugno n3 dopmyn (1), (2), kBagpaTUIHbINA
BKIan { }o Mg mumosied, B OTJIWYHE OT JIHHEHHOTO
{ }1 ¥ snauncounaneHoro { }3, He KOMMEHCHpYyeTCs,
a CyMMHpYeTcsl.

B Hacrosime#t pa6oTe omuCBIBaeTCS METOM MOJIyUe-
HUsL (OPMYJI, O3BOIAIOMIMX BHIPASUTb KO3(D(DHLIKEHTH
pasnoxenust {Qpm, ! bumYo, {@nm,bum}s depes muHeii-
Hble YeHBl {&um, bum}1, ¥ TIPUBEJEHbl COOTBETCTBY-
[OlIMe pe3ysbTaThl. DTH (POPMYJbl OBLIH TMOJyUeHBI
MyTeM MaTeMaTHYeCKOr0 MOAEJHPOBAHUSI CHMBOJIbHBIX
BBIUKMC/IEHUH B MaKeTaX KOMIbIOTEPHOU areGpsl.

IToctaHoBKa 3ajgjayu

HcxonHoe pasiokeHue HEKOTOPOH (GYHKIHH A =
= H(p,\)/R 10 cdepuueckuM (QYHKIHUSIM CTENeHH
n <N umeer BuUIL
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N n

h(p, \) = Z Z (@nm cos(mA) +
n=1 \m=0
+ bum sin(mA)) Pam(sin ) | (3)

AnanornuHoe passoxeHue s h2 MOXHO npeacTaBUTh
B BHUE

2N n

R, ) =D [ Y ({@m}a cos(mA) +

n=0 \m=0
+{bnm}25m(m)\)) Pum(sing) ). (4)

Hns HopmupoBaHHBIX 1o Kayna mnpucoenrHeHHbBIX

¢yHkunii P, (sin(p)) ucnonbdyetes hopmysna
Pn,m(x) = Kn,mPn,m(x),
en(n+1)(n—m)! =1, (5)
Kn,m = ,
(n+m)! Em>0 = 2.

3agaua COCTOUT B TOM, UTOOBI BBIPA3UTh KOIPQHIIHEH-
T8l {8um }o, {Bum }o passoxenus (4) uepes Kos(uuH-
eHTol {Gum}1 = Gum> {Bum}1 = bum WCXOMHOTO pasJio-
xenust pyHKUuK A(p, A). B pabore 6blut peannsoBaHsbl
nBa crocofa moaxoma K pemieHuto 3amaud. [lepBeift
croco6 3akJouajcs B MOJyYeHHH HernocpeICTBEHHOTO
pa3JIoKeHHUsI IPOU3BE/IEHUE OTPE3KOB PSIOB MO JeMeH-
TapHBIM C(epriyecKuM (YHKLUHSM TyTeM MPOBeIeHHS
COOTBETCTBYIOLIEr0 UHTErPUPOBAHUS B GYKBEHHOM BH-
ne. Bo BTopoM criocofe cyliecTBeHHO HCIIOJIb30BAIHCh
psinbl Kie6ma-Topnana [5]. [IpencraBum o6a atu cro-
coba 6oJiee MOAPOBGHO.

Pa3noxeHue no cpepuueckuM (pyHKIUAM

Beemem cucrtemMy ajeMeHTapHBIX  C(epHUUECKHX
hyHKUIHH Yos(x, A), AHAJIOTUYHBIX OYHKUHSIM
Yos(©,)), n=0 ,2N, s=0,...,2n us [3]:

Yos(x, A) = Pom(x) cos(md) (s <n,m=s),
Yus(x, A) = Pym(x)sin(mA) (s> (n+1), m=s—n).

Cucrema ¢yHkuuil Y, (x,\) oOpasyeT opTOroHasb-
HYyl0 cHCcTeMy B 3aMKHYTOoH ob6macth —1 < x < 1,
0 < A < 27. Torna pasnoxenue (4) MOXKHO 3amucarthb
TaK:

2N 2n i = {C_l }2
hQ((p, /\) _ h Y , ns<n — _n,s ) (6)
; g e hn,s>n = {bn,s—n}Q-

KoagpdpuuneHtsl A, 3TOro passioxkeHHs IO 3JeMeH-
TapHBIM C(epuueckuM (YHKIUAM Y, ¢ BBIUHC/AIOTCS
COOTBETCTBYIOLUIMM HHTErPHPOBAHHEM:

1 27

J J WY, sd\dx, x=sin(p). (7)
x=—1\=0

|
hn,s = E

31ech Npy BHIYMC/JIEHHH MO 3HaKoM uHTerpasa B (7)
HAJ0 MIOACTABUTb BMECTO A% KBajipaT HCXONHOTO BHIPa-

xeHHsl (3) O/ A B CHMBOJILHOM BHJIE W TNPOHU3BOIHTH
MHTETrPUPOBAHUE /15T KOHKPETHBIX 3HaueHH# N .
TakuM crnoco6oM OBITH TOJyUeHBl BbIpaXKeHHs Ko-
3hOULUEHTOB {@ym}o, {bam}e 1 N < 5. Jlns 66/b-
KX 3HaueHHi N, uTOObl He BbI3bIBATH IepenoJiHeHHe
OTepaTHBHON MaMsTH, NPeANOUTHTeNbHee T0Jb30BaTh-
Csl TIOLIArOBBIM METOAOM, MPH KOTOPOM IPH YBeJHYe-
HUM nopsinka N HCXOIHOTO PAa3JoKeHUs] Ha eJHHHILY
OTpesieNITIOTCS 3aHOBO He BCe LeJHUKOM BBIPAXKeHHS
{@n.m}2, {bnm}2, @ TOIBKO Te caraeMble B HHUX, KOTO-
pble 00YCJIOBJIEHB HOBBIMH UJIEHAMH B PasJiokeHHuHu (3)
npu yBeandeHnd N. OTMeTHM, 4TO TpPH TaKOM Tepe-
xome oT N k N+ 1 Ha KaxnoMm wware paclIMpsercs
MaTpHLla BO3MOXKHBIX KO3(DOUINEHTOB {Gnmto, {bnm}o
3a cyeT K03(D(DUIHEHTOB cO 3HaueHUsMH n = 2N + 1,
n=2N + 2. Ilpu pa3paboTke Takoro ajroputma cyliie-
CTBEHHO HCIOJb30Basuch psinbl Knebima—Topnana [5].

Panpsl Kne6mwa—Toprana

B knure [5] nano npencraBnenne Knedura-Topnana
IJisl TIPOU3BeNleHUs] JByX MPHUCOEANHEHHBIX (DYHKUIUH
Jlexxaunpa Py pm(x) - Py (x) ¢ pasHBIM HaGOPOM HMHIEK-
COB B BHJle KOHEYHOTo psiia Mo QYHKUHUAM Py pis(X)
C YUCJEHHBIMU KO3(D(PUILHEHTAMH.

AnanornuHoe passiokeHue [Jsi HOPMHUPOBAHHBIX
(DYHKIIHH UMeeT BHJ

n+k

Pn,m(x)Pk,l(x) = Z

nl=max(|n—k|,m+1)

S\n,m,k,l,nlPnl,erl(x),

(8)
rae Ko3(p@UUHUeHTbl S, ;%11 OyleM Ha3bBaTh Jasee
ko3(duunentamu Knebma-Topaana. KoaddunuenTs
Si.mkinl MOXHO MOJYYHUThb HEMOCPEICTBEHHO HHTErPH-
poBaHueM, Kak B (7):

1 21
_ 1 _ _
Sn,m,k,l,nl = E J J Pn,m(x)Pk,l(x) X
EEIA0 s cos((m+ D)A) Yt s dA dix.

B Hacrosimieil paGoTe MCMONb30BaH TaKXKe IPYroi Crio-
co6 BBIUMCIEHUST KOI(DPUIMEHTOB Sn,m,k,l,nl, Tpebyto-
M MEeHbIIMX 3aTpaT MallMHHOTO BpeMmeHH. Mcmosb-
3yﬂ M3BECTHOE COOTHOIIeHHe P, ,(x) = (1 — x2)m/2 .
. dme (x), nonyuaem u3 dopmysabl (8) ¢ yyerom (5)
TOJIMHOM OTHOCHTEJNBHO X, TOXKIEeCTBEHHO PaBHbBIH HY-
amo B —1<x<1:

am

d'
o Pn (O K1

Kn Pk(x)

ntk m+l

- > Sn,m,k,l,annl,mHWPnl (x)=0

nl=max(|n—k|,m+I)

[IpupaBHuBasi Hy/M0 KO3(h(MULUKUEHTH 3TOTO MOJHHOMA
MPHU Pa3HBIX CTeNeHsIX X, MOJYYUM CUCTeMY JIHHeHHbIX
OOBIKHOBEHHBIX YPAaBHEHHH /Il ONpeneeHHs: KO3Pdu-
LLMeHTOB S, m klinl -
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Dopmyansl 1js KOIPHOULMEHTOB {anm, bum Yo,
{‘_lnm ’ bnm }3

O6o3HaunM yepe3 h,(f\Q K03(p(DULHEHTHl pasJyoxKe-
uust (6), Korna ucxonHoe pasjoxeHue (3) mast QyHK-
nMH A ObIO BBIMOJMHEHO 10 mopsinka N (aHaso-
ruudo agast N 4+ 1). Torma us dopmyas (7) umeem
h,(f,\gﬂ) = hff}Q%—dh,(f,\Q, e 115 106aBoK dh,(f,\Q, KOTOpbIe
Halo BHECTH B KO3(D(HUIIUEHTHI hff\é) Mpu  Tepexoe
or N x N + 1, nonydaem, UcroJib3yst pasJoxenue (8),
cjenyromre GopMyJbl:

1) nnst s =0 (mo6aBku NpH BBIYUCIEHHH {@,0}2):

| +l N+1
N 592 c _ _
dhno =75 J Plodx > 61Sn41040a8N+1080 +
1 k=max(1,
IN+1-n|)
1 oN+2 [p/2] Tl N+1
t3 ZJ p2iPa0dx Y 6uSni1jkp X
p=0 j=0 74 k=max(1,],
IN+1-pl)
X (any1,jGpj + bygt,jbe); (9)
2) mis 1 < s < n (nobGaBKH MpPU BbIYHCJIEHUH

{Gnm}o, m=s):

1 +1 min(s,N+1) N+1
dhnNs = Z J PnQ,s dx Z Z 5kSN+1,l,k,s—l,n X
—1

[=max(0, k=max(l,s—I,

s=N-1) [n—N—1]|)
X (AN41,1Tks—1 — ON41, 1Dk s—1) +
mil‘l([2N+2275],
| max(0, N+1-s)) on4o tI
+t7 2 S| PrssoiPusdx x
j=0 p=max(s, —1
s+27)
N+1
X Z OrSN+1, ks +7,p (AN 41,/ 0k 54 T ON 11 1bks i) +
k= max(1,
s+, IN+1-p])
N+1
+ Z OrSN+1,j+5.k.j.p(AN+1,jas e j + ON 11 jasDrf) s
k=max(1,7,
|N+1-p])

(10)

~3) ms n < s < 2n (n06aBKM NPH  BBIYMCJICHHH
{bym}o, m=3=s—n):

1 +1 min(s,N+1) N+1
ail=g | Pode 3% dex
1 [=max(0, Fk=max(l,5-[,

s-N-1) ln—N—1])

X SN1,1k5—1,0(@N+1,10k5—1 + ONg1,1885-1) +

min([ 2AH2=5],
1 max(0,N+1-5)) on49o tI
+ Z Z Z Pp,§+2]‘Pﬂ,§ dx x
j=0 p=max(5, —1
§+2/)
N+1
X Z OrSN+1.jks+ip(AN+1,0k 547 — ON+1,jk 547) +
k= max(1,
S+, IN+1=pl)
N+1
+ Z OrSN+1,j45,kjp(—AN+1 j4+50kj + BN 11,j1588) -
k=max(l, ],
IN+1-p])

(11)

B srtux ¢opmynax wucnonb3yloTcs 0003HAUEHHS:

1, k<N

S 2l =(p— d2)/2 —
L k=N+1, [p/2] = (p —p mod 2)/
O/anKakilliee 1eJoe OT MOJOXKHUTENbHOr0 4ducia p/2.
UTo6bl TOTYUHUTh OKOHUATEJbHBIE (DOPMYJIBI AJsT KOI(D-
¢uunentoB h,s (n=0,...,2Nnax, s=0,...,2n), na-

0 =

00 TTPOCYMMHPOBATh BCe N00aBKH dh%), MoJIy4yeHHble
npu nepexone ot N k N + 1, HauuHast 0T MHHHUMa/b-
Horo 3Hauyenusi Ny = [(n — 1)/2], npu KOTOPOM TMOSIBJISE-
ercs 3T0T KOAPPUUHeHT, U 10 Nmax — |, THe Npax —
MaKCHMaJIbHBIH MOPSIIOK HCXOAHOTO pasyoxeHusi (3).
Ormetum, uto mpu n =0 dopmyna (9) ynpouraercs
M [1aeT W3BECTHBIH pesysbTatr

N n
{aoo}e =Y (@, +b;y) = ”(hs)2 d\dsin .

n=1 m=0
Amnasornuno, wucnoibsys (8), momydaem Ko3db-
duuuentsr  {@um, bam}s, n = 0,....N+2, m =

= 0,...,min(n,N), pasnoxenus oynxuuu h(p,A) -
- Py(sin(y)), Bxonsituue B dopmyssl (1), (2):

min(n+2,N)
{@nm}s = Z S2.0..m.nm
i o
{Eﬂ,m}3 = Z SQ,O,k,m,nl;k,m-

k=max(1,m,|n—2]|)

UucneHHble 3HaueHHsT KO3(PQHUIHEHTOB B Qopmysax
(9)-(12) wHe mnpeBocxomsiT 1O aOCOJNIOTHOH BeJIH-
gyuHe 2.3.

Mbl BUIMM, YTO y4eT KBaJApaTHYHBIX YJEHOB OT
pasyioxkeHHst pesbeda crerneHd N BHOCHT TOMOJHU-
TeJbHBIH BKJaJ B TapMOHHKH TOTeHILHaJa CTerneHn
n =0-+2N, npuyeM BeJMYHHA 3TOTO BKJAga BO3-
pactaetT ¢ poctoM n. Bksam B Hy/neByl0 TapMOHUKY
CBHUIETENbCTBYET 00 OTJIMUYMU CPeIHero pajuyca paBs-
HOBEJIMKOH C(epbl OT CPeIHEero pajnyca IOBEPXHOCTH
OTHOCHUMOCTH [JI51 pesbeda.
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PBSyJI bTaTbl U BbBIBOJbI

B pa6ote ObliM paspaboTaHbl aJrOPUTMBI I/ MO-
CJIeI0BATEIBHOTO TOJNyueHHUsT (POPMYJI, BBIPAXKAIOIIHX
K03((PULHMEHTHl pPa3JokeHHd T0 cheprueckUM (PyHK-
LMSIM KBaJpaTa HEKOTOPOH (YyHKUHH OoT (x=sinp, ),
3aJaHHOM M3HA4Ya/IbHO B BH[E Pa3J/I0KeHUs Mo cdepH-
9eCcKUM (PYHKUHSM, depe3 KO3I(D(MUIHEHTH 3TOr0 HC-
XOLHOTO pasnoxeHus. OKoHUaTesbHBIE (HOPMYJIBI 7151
YHCJIEHHBIX PACyeToB OBLIM TOJY4YeHbl [0 3HAYeHHs
Nmax = 9 BKJIIOUHTE/IBHO, KOTOPBIE MO3BOJISIIOT OLEHUTh
BKJIaZL OT YyueTa KBaJpPAaTHUUHBIX UJEHOB B CTOKCO-
Bbl TocTosiHHble cTeneHd 0 -+ 18. TlomyueHHble pe-
3y/JbTATBl MPOUJMIOCTPUPOBAHBI Ha MpPHUMepe BKJaAa
KBaJIpaTHUHBIX YJEHOB B TPABUTALMOHHOE TOJie 3eM-
JU OT Macc penbeda W cKadka MJAOTHOCTH Ha M.

lg (AV,)
1 -

5 10 15 n
o N\

Puc. 1. 3aBUCHMOCTb OTHOCHTENBHOIO CpEIHEKBAJ-

paTuuHoro BkJaga AV, KpaipaTUUHBIX YJEHOB BO

BHEIIHWH T'DaBUTALIMOHHBIA MOTEHIHAT OT CTeleHU

pasjioxkenuss n: I — paa macc penabeda; 2 — mpns

CKayKa MJIOTHOCTH Ha rpanuue M; 3 — cymmapHbii
BKJIAL

Ha puc. 1 mnpencraBseHa 3aBHCHUMOCTb OT CTerle-
HU pasJioxKeHUs 71 CPeJHeKBaJIpaTHUeCKOro BKJaAa
KaK MO OTHeJbHOCTH JJsi Macc pesabeda W CKau-
ka Ha M, Ttak u cymmapHoro Bkmama: AV, =

= (Ta= T0)/ (Wi = (VDa = /@a)1) VD)1

n —
rie D, = Y (a2, + b2,), unnekc 1 cooTBercTByeT
m=0

JUHeHHOMY TpubnxkeHuoo. M3 pucyHKa BHIHO, UTO
BKJIJl KBaJpPAaTHYHbIX UJEHOB OT CKauyka Ha M Ha
MOPSIIOK  BhIllIe BKJaga OT pedbeda, a CyMMapHbIi
BKJIAJl IPUMEPHO TOTO K€ MOPSiiKa MaJOCTH, UTO H JIH-
HeWHBbIH BKJAA AJs TapMOHUK 1= 1+ 9, U HECKOJbKO
yMmeHblraetcsi (MIpUMepHO B [Ba pas3a) JHIIb [Js rap-
MOHHK, COOTBETCTBYIOUIMX HEMOJHOH H30CTAaTHUeCKO#H
KomreHcanuu peabeda Ha M (n =6, 10+ 18). Braan
KBaJipaTUUHBIX YJIEHOB [Jisi BHYTPEHHEro MoJsi [Jist
n>1 mo abconOTHOH BeJHUWHE MaJjo OTJIMYAETCS OT
BKJIaJla BO BHEIIHee MoJjie U MPOTHBOTOJOXKEH M0 3HAKY
(m1st mOTeHIHaJsa), YTO BUIAHO W3 CPaBHEHHsT (HOPMYJI
(1) u (2). OrmeTuM, 4TO [JIS CHJIBI TIPUTSIIKEHUS BKJIAT
KBaJpPaTHUHBIX YJIEHOB BO BHELIHIO W BHYTPEHHIO

CUJTY TIPUTSIKEHUsT OIMHAKOB MO 3HAKy H OTJIHYaeTCs
JUIb MHOXUTeNaMU (1 + 1)(n + 2) a/as BHelIHero mno-
asi u n(n — 1) past BHyTpeHHero. Bkiag ke JHHEHHBIX
YJIEHOB M UJIEHOB, YUHTHIBAIOIIUX JIJIHIICOUIATBHOCTD,
MPOTHBOMOMNOXKEH MO 3HAKY [JIsi BHEIIHeiH W BHYTpeH-
Hel CHJIbl IPUTSKEHHS (B OTJIMUYKME OT MOTeHIIUaMa, AJs1
KOTOPOTO 3TH BKJaJbl OMHHAKOBBI 110 3HAKY).

Ha puc. 2 npencraBieHa THCTOTpaMMa pacripenesie-
HUsT OTHOCHTEJIbHOTO BKJaJa B CTOKCOBBHI MOCTOSIHHbBIE
OT CyMMbl KBaJpaTHYHbIX UJEHOB MJsI Macc peJibe-
¢a (r) u ckauka MIOTHOCTH HA M:

n+2 {a;m%-Kaflv,‘n} /{agm%-Ka,’lv,‘n}

2 bhm + KON | bhm + KON |
rne K ~0.115. Kak BiIHO U3 prCyHKa, KBaJpaTHYHbBIH
BKJIa[l [/l HECKOJbKHX KO3((MHLHEHTOB IPeBbIIaeT
JUHeHHBIH BKAAA (Opm > 1) (ang C71, Cii1, Dig,
Ci20, Cis6,), a B ocHoBHOM (= 57%) d,, > 0.01,

4YTO BeCbMa CYUIECTBEHHO IMpPH COBpeMeHHOfI TOYHOCTH
orpeaeJ/ieHus CTOKCOBBIX MMOCTOSIHHBIX.
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Puc. 2. Tuctorpamma pacrpeneseHusi OTHOCHTEJb-

HOTO BKJaJa B CTOKCOBBI MOCTOSIHHBIE OT CyMMBbI

KBaJ[PAaTHYHBIX YJIEHOB MIJIsT Macc pesbea U cKadyka
IJIOTHOCTH Ha M

Ha puc. 3, 4 mnpencraBieHbl KapThl CyMMapHO-
ro BKJaJa B AHOMaJMK BHEIIHeH CHJIbl MPHTSXKEHHS
Ha 3eMHOM 3JIJTUIICOMIE TPH JIHHEHHOM MPUONHKEHUH
(puc. 3) u /s KBagpaTHUYHBIX ujeHOB (puc. 4) (passo-
)eHue creneHd N = 18, a/UNICOUIANBHBIA YJieH OT-
cyrcrByeT). Kak BHIHO M3 PUCYHKOB, JMHEHHbBIH BKJIa
B OCHOBHOM KOPPEJHPYeT C BBICOTAMH pesbeda HIn
c rnybuHaMH M, T.e. MOJIOXKUTEJIEH JJIS MaTepPHUKOB
¥ OTpHUIATEeJeH /s OKeaHOB. BKJ/an KBaapaTHUHBIX
YIeHOB KOppeNupyeT C KBajpataMu hi, hZ, T.e.
MOJIOXKHUTENIEH Be3fie, MPUUYEM 10 MOPSIAKY BEJUYMHBI
CPaBHHM C JIHHEHHBIM BKJamom. [loatomy, ucnosnb3ys
JIMIIb JIHHEHHOe MPHUOJKeHWe TPH HHTepPrnpeTanuu
rPaBUTALMOHHBIX aHOMAJMH, MOXKHO MOJYYHTb Herpa-
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Puc. 4. Bkjaan KBajpaTHUHbIX YJIEHOB B TPABUTALIMOHHBIE AHOMAJWH Ha 3EMHOM 3JIJIMICOUAE OT Macc
penmbedpa ¥ ckauka miaotHocth Ha M. Ceuenue wusonmuuuii 2 mlan. CpenHee 3sHauenue 3.3 wmlad,
MakKcuMmasibHoe 3HaueHue 13 mlan
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Puc. 5. O6muit Bkaan (JTMHEHHBIH + KBaApaTHUHbIA) B rpaBUTAlMOHHBIE aHOMa uK Ha Bbicote D00 KM OT
130cTaTH4yecKu ypaBHoBellieHHOH kopbl. CeueHue uzonunuuil 2 mlan. Jlnanason namenenuii —4 + 16 mlas.
Cpentee 3nadenue 2.8 mlan, MakcumalibHOe 3HaYeHUe Ui KBaJpaTUYHOro BkJaana 7 mlan
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BUJIbHBIE OILEHKH BKJIaJla TPaHHUI KOPBl B TpaBUTAIlH-
OHHOe ToJie 3eMJIH, a TaKXe HelpaBHJbHbIE OLEHKH
CTeNeHH KOPPeJssiUK 3THX TPAHHLl C IPaBUTALLUOHHDI-
MH aHOMAJIUSIMH.

OcobeHHO 3aMeTeH BKJal KBaJPaTHUHBIX YJEHOB
B CITyTHHKOBOH 30He, Ille OH M0 abGCOJIOTHOH BeJMUNHe
MOJKET JlaXke TIPeBOCXOAUTh JUHEHHBIH BRI /15T HEKO-
TOPBIX pernoHoB. Ha puc. 5 mpexncrasiena kapra obie-
ro BKJIala JIMHEHHBIX U KBaJPaTUYHBIX 4JeHOB B aHO-
MaJIi¥ CHJIbI TIPUTSDKEeHHs Ha BbicoTe OKoJo 500 Km
(OTHOCHTEJIBHO 3JITHIICOK A, ToR06HOT0 3eMHOMY). Kak
BUIHO M3 CPaBHEHHUSI PUC. 3 U PUC. D, [/IsI HEKOTOPBIX
PErHoHoB OOLIMH BKJAA MPOTHBOIMOJOXKEH [0 3HAKY
JUHEHHOMY BKJIAly, 4TO MOXKET 3HaYMTeNbHO HCKa3HUTh
XapaKTep WHTepIPeTally CyTHUKOBBIX NaHHBIX.

PaGora BemosiHeHa NpH (DUHAHCOBOH TOAJEPIKKE
POPU (rpant 04-02-16681).
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