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f. A. EI4EPflKOB, A. H, MAPqEIIKO

HAXOXAEHIIE OCEH
TPABI-ITAIIHOHHbIX MYJIbT[' NOJI E'I 3EMJI H

IpaBIlTaq!oHHHrl noreH]ruaJr 3eM!'ru 7 o6uvno npeacraa,raor,
HanpuMep B pa6o,e [6], pqroM uapoBbrx (FyHKqfiii

/. fv" I Y'. rll' /-' LJ..+,'

B KoropoM calepnqecKue Qynxquri y' npenno,rararor 3anr.{caHHbl-
MI KaK .rtHeit'ue Kou6 rHaurlk :o' a-(bHbr\. rcccepan"Hb x cex-
TOpI,IalrtbItbIx tapMoIrI'Ix, To ecTb

,. ".. -1y":lMa. 
): rCn. cos'?).+S,, sinr,),rPf (co,0). t2l

rae a - sKBaropuar''rbHbrfi paanyc 3eMru; f.- rpaBurauuoHHaa
nocrorHHar; ,,1'[ -- Macca n{'rar{erlr; ,', ,}, }, - reoqeHTp .rec(He
I{oopALHarH: C"^, S"^ - croKcoBlr nocroqHEHe 3eM,'rr;

PJ(cos,S) -- lrplrcoerrHeHHbre OyH(qu{,rlexaHApd.
Hape^y.1aKoii 'lopivo,r 1anp.r y B no.,lcr,rpp BpFvq Haqr-

Haor r-rcno!'rb3oBar6 [l 5. q] Fro MaxcBcJrroBo npr4i raBJreHuc
ll. yrce npoqno uou"au-r"e-g yran;o o reoua,r"ir.:ua [7. 10,

l2.u 4p.]. Cor,racno lla(cBe,Iry, coeptjqecKar fynKqnt

"":r u"#'"r*#...^(L), (3)

B p$yJrlrare Kaxabrfi ,I,'reH braa (1)
v

-:_:! _1/
\?/

craHoBurcrr norerqlla,loM y. My,llrrno"1r t-ro noprnKa, B Qop-

r'rv,re (3) M, - Nlorrerr: h, (i 1.2....,n) - ocq vynbrknorn
a

H,lH c(pepx,recKoi OyHXUuv: ;- orpaqaer nrrloepeHurpoBaHqe no- ohi

nrnpn"ru"",o ir. To,{xy nepeceqeHriq no!'IoxuTer'lblroto HanpaBr''Ie-

HHr oc fti co crbepoi HarbrB-zrn- nor oco\a d)HXuu'{ yn u,I no_
JITOCOM COOTBeTCTBVIOqeIO eLI MyJlbTI{nOIq.

B 1972 r. B "rlnH qaqaro cHcrerarr'.ecKoe HryqeHfie rpaBx-
raqriousux Myrbruno,reii 3emru. Onncasu My!'Ibrtno!'rt llr''Iasergl
nrnarrux nopr;xrio (2-ro noprAKa - xuanpuno,'ir [3], 3-ro - oxra'
rorr !], 4-ro - rerpanorb [2]) ri paccMorpeHa MeroasKa onpe'
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tlapaMerpoB [4, 5]. PaccMorphM pa3Br.rr|,Ie fiocrpoe-
lol, npI,IBo!tqee K aoBo,rlbHo npoctoMy aJropr,rrvy
no,ro)KeHHrr ocei rpasxrauxoHHbti Myrblxnonei 3eM'_

noprAKa. B KarrecTBe nprjMeda Aarorcr Bnep-
fiTaHrrHe norrocbt TaKl,tx MyJrLrllnor,rei 40 l5 noprnKa
bHo. JaMeTuM. 'tTo cyqeclByoulfie B leoMafxetulMe

9lOL 3alaq,l IoBe,qeHbI - FacI(oJI6KO gaM t3BecTHO _
al(o no 8-ro I]opsAKa I0l r, eBjrrrorc'r cJroxHr,rMu B
I(olI pea,rlfi3auuI],
ore [5] noxa3aso, qro c ucrro!,rb3oBaHueM B KaqecrBe
tHqopMarIax, npeAcraB,'teHUf, CQepuqecKMx !pyHI(qui no
exaH,4py l2l orHcKaHHe rix florllocoB, a rHaqrr fi no-

BUTaULOHH6TX MynbTl,Ino,refi, cBoaliTct K DellleHtlo aJlre_rc ypaBBeHr,rs cTe e'lv 2n

Qhu2t'+S"^ ) , RA,'za+' l:0, (51L o? (c"-I
;^'fi

('-ul) o',

tm\ tm-2t\
f ,., {, 1.2,(0<i<4),

'en\l
@n::--in-- (i:y_ t),z'nt\n-m) !

p^: I /i-') a,,
-\R_tl

(2t+t r \
, ,' )2"*'16=-=n--t,zt+t l \

(6).

'1,,

I

(8)

oii
q - 6r.rHoMnua,rLtlbte xo3lpQnqueHrH, BblqllcreHHHe no

QopMyne

(t,^\:cc:p@-t\(p-2):..tp-q+r\ . p)\ qt ql

HaxoxleHr,rr KopHefi ypaBHeHLlfi (5) yao6xee, olHaxo, I|o-
npeacraD,'rrrrb B o6qeM Brre

(10)

13



Ko3orFuqxeHTbl gToro ypaBHeHHtr npu peuen,{r xoH(perHoli
o6cyxAaeMoii 3a,qaqIl r'lerKo no!'IyqHT b H3 c!'IeltyrcIltell MaTpI'iI16I

U2,aU2|uz,2..,u22a

::: :

3JreMeHTbI XOTOpOi

D';.*:@tr c" Q^ (0(frga);

D;,**,:@fs"-Ru (o<ft<'r l). (12)

D: ee o,qeMen,br Dh,! npvHuMA-

I,L'rI{ (OMn,'IeKCllbre 3HaqeHHt, B

Heqe,Ho (r' 
'?r), 

cM, B6lpaxeHuq
D;. r no cror6qaNr Bbrpaxalor

(lr)

(ot\,lnneKcHble KoSo-

OrMeruM cBoiicrBa M arpltllbl
rcT flocrpoqfio aeiicrBxre,lbHble
3aBrcuMoc'Itr ol Toro, qerHo ur'!II
(B) u (12); cy\rMbl 3neMcHroB
xo3O0nuueHrbr ypaBHelruq ( l0).

C yqe,oM noc,,reaHero npocro cocraBnqror
(puqneHr6r arre6pau'rccKoro ypaBHeHtt (10)

D;:j (o<i<2'). ( l3)

HariAr ra(IiM o6pa3oM Be',r qIIHbI {lj Ir BLIqnc,tIllB KopHu ypaB-
HeHfit o,lHhM llJ .laHAaprHblx Melo40B lHarD Mep, veroqov
Mrc,r,repa), rerKo olrpeaenr'116 BennquHI'I -4, B, C, nponopuloua'T r'
Hbre HanpaBrrroulHM noctHycaM oceili cQepHqecKofi tpyHKqIrH s3
paccMoTpeHue oaltoro u3 aeTepMHI{aHToB cr'1eA} loqeto BrIAa:

( l4)

fr
L)

A€+B\+Cl:

,4€+Bq+c(:

Err
":, + iAi oi.+ ipi i

-"',' + ift',' -";'+ iF;' i

€

"i + ipi

"1" - il,i'

t(
+ rp,

- i9z -i

( 15)



lui
"(j')+ipf):

rue oln)1;Blur:
2u',

(16)t*4.' t+ui.

u u' rL,r'r,j Jlc Ii6 t holrc 'r, )paBr eqre (10). B c, o;torL"H rex(14) ll5) o' p'(^o'R(r"1Byror oaHoM) r.,xonr.oi vnauHc,rHt
(10). c' r F" .1)rovr efo Aop,,ro. B nape ".a ;opiri o.pcas-
Jlrrcr nrlocKocr,. I(p e rHK)J.stp r( KoToDoii coBnr.taer c ocbto
c{pepxq cKoi o}hxt fi rnh fl{ovofo v}'1b-ynoJfl. flpH )foM a
rrap KopHeii onpelelrrro1. /' oceiri coeptqccKoir rbyxIilrun 1,. pas-
6lrry xopueri ua napu nporsroari nocn€ lbrcrcrerxr coorBerc.r-
llyrounx_xaxAoMy t(opHro BeruqsH BnAa oi+illt u ar+1ft npocrbtM
lrx nepe6opoM, B,!e31'Jb,lare lero n cocraBnrror AerepMrnaHT rfi-ra (14) rJnll (15), a elaunr H onpcAerrror se,,llrqliir: A, B, C:
Tax I"'rr Bbrpaxenrq (14)

n nrr (15)

{17'l

( 1B)

Tenepb no OopMv.'raM, npr.rBeAeHHbrNr B pa6ore [4],
^ b,

cos 0,:,;i tg;._ -,ar

A:az; B:,ac C:a$r_arpt

A:-az B:ai C:a,B_ajp..

(le)

Br.
fti

t1t:'lA1+Ba+&, \2oI

rrilxo!fir\r. r{.KoH, r, |(ool 'tHatot fonX).oB .l Fp tu..ct..r\ J,vHx-r.i(lux rDaF.rzur(rr!Lt) r,,,,rr,r.rno"rcu 3ev,r a I ,

. TaxuM o6pa3oM, QopMy,lLr (6)-(8), tt2). (13), (t7) (20)
0ltrtcbrBaror npaxlrqccxoe-pelxerruc aaAaqu, Aonyc(an 3OOeKTuB_
Ityrc ero pearn3aqrrc na 3BM 6,laroAapi npociore n o6ospruo,(f ll -rrpe]lnarseMoro 3,4ecb a,lrop!]rMa.

- L cno.lbroB2"r'I.lt B qd.e.rnL l].\oDpb x \a,,HLI\ noJlHoto ,(d_
oopa croKcoBLrx floc,rorfirrbrx <CTaHAaprfioi{ 3eN,rn f, t6] ua oc-
lloBa rlr,r .1oto aJlfoDhIva 6Ltnr Bj\trneqLt (oolDtrta.b.no,1ocoa
lrr nx a]lr,r-ontbt\ to'.ex) rpa.lqrau oltHbtx \{l.rl,t,r to,r.i n, at.c.
Tr,r lro tb nopr/lKa (crv. r:6nIuy)

rlo,rlyqetHrrre Anr Kax{oro lryr,rbrtlno!,1lr 2,? napaMetpoB onfi_ctinaF.lr (fo noreluria.t y, c ro.Hocrbro ro flo.ror r.to u Nrho)t*llCJrt, \Or'. 1 t at q nocJ..nHFro 9/B SU,leH ta At., tc,teHh|o volltel,_l'tr My{'rB,fntonr, xoTopoe lano 6bl Bo3i\4or{rrocrb 3aBepurT,,
l)rr,rcr(chhp _a.ev {2nr l)-"o nafrMeipoa v1r..ur.orei. tr,r .re
trn(acNcq oo.\x^edy)t no,1yrr. t.thl\ p rvnD.a.oB. H.tprl11oD Htrp-
:lll:lll".l- "*9"f ",, 

.co6crHocl.ii ieoi .r, r :,rrrrl"v pzerrrzq r.r,rn||,rx Kaa tpununt u ot(ranon'I nraHFtbr c Hx xoHKr, IHO oii.
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16,91
29,85
29,98
50,36
53,r 1

53,34
55,95
7\,73

82,8r

61,09
50,15
50,02

26,89
26,66
24,05
08,27

356,77
295,88
08,04

t55,74

96,85
43,44
03,51

8,73
26,05
29,25

41,05
51,32
55,37
63,31
68,47

77,88
42,t7
80,17
80,59
91.89

270,24
t24,07
28,40
12,83

144,50
,99,50
235,36
I71,48
80,41
42,40

322.93
227,28
182,65
139,60
88,85

()76,77)
(l15,88)
(248,01)
i.335,74)
( 02,391
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( 47.28)( 2,65)
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97,19I

46,70
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(268,99)
(r48,63)
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ileHHrrMx napaMerpaM!r. Ho Bce )]{e oli\1eTxM, qro HaiiaeHnBrii
nyqoK nprrrblx npeacTaB,!fler co6oil nHraptaHl.Hblii [eoMeTpuqe,
cKrri 06pa3, xapa(repIl3ylo!]lllfi rpaBuraritollHoe nore nJraHc,rbr.
I(poMe roro, - u o'ro r,raBHoe 6,'raro/xaps Merornxc Bhrquc"'le-
fiiir oceji coepn'recxfir QynxUuii, onucallnofi Btrue, BnepBb]c yAa
JlOCb nonyrrnTb noopaurrarbr no,!rocoB apaBIlrauironrrbrx Myrbrn-
rrore[ rraficTbr aoBor'lrrrlo BbrcoK,lx, noprai{oB + (Ao a: l5) u
npaKTIq.cKII np.o1on.rL. HJhoIeu, vKa raHH-t. pfl!, v aBtopoB
[7. B. 4. l0 r rro.]. fa.1l,,hr,r. fp)Drocil B !, -rr. iHl u6c))Kqa. Moii
3aaaqn.
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06 AHAJIOTAX OOPMYJIbI CTOKCA,
ONPEAEJI'IOIqEN OHIYPY TEOIAA

OopMy"'ra CToKca, KaK rJBF.rHo, onpe.rorltir Bblcoly pcrynq_
DUSttp0BaHHOrO feoHAa Haa 3eMHbIM 3!rnHnCO'AOM nO CMeIUaHHbIM
lnouaauou cn!'rin rsxecrr. B pa6orax u, 2, 3l npeanoxeHbl aHa-
rorli Qop yrbr LToKca, B KoToplrx Bbrco,y peryrgpl,r3tpoBanlroro
reouaa oTHocHTe!'tbHo 3eMHoro g!'rnHncodna Haxo/lqT no RepTll-
I{a!'ItHbtM IparqeHTzIr cMcual|Hbrx aIoMa.rri chnN rtxecrr, 2

TaI(Xe nO CMeIUaHHIIM aHOMar'IuqM CnnLI TqXeCTl] U }lX ReDTU_

Ka!'rL,HbrM rfarueHr?M. flprnonrv I2h6onee npo.rofi BblBo t ?1u\
QopMy,'r n pe3y,'rbrarbr Bbrqnc,'teHxit B6rcor reollla alrrt reoperfiqe
cxofi More"'rr, noAxo^aqeii K reofiAy 3eMJIIr. Hanruleu agrecrxue
[4] coorrroIrrefiur:

dT 2T 2C. +-:-ag+-;uppp (l)

dAC 2C

;) ';"i

dzT 2.;+-

(3)'a:r'/

i*,. a:i(
? ov a'

(4)
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