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IIpn onpc,'tcrrc||r!r nrrarrorJI,lx (oopiLfirral. I|yrKroB JrirrciiI|brc
rco^c3'rqecxrc cc,l'l ypaB rrrrirrcr 06rirrlro ra rroscpxrroclr fc(lc-
l)cllrt rJrJrxncofi/la r,rrrr rrn n,rocKocrr I IPocKrlrrI I aycca--l(pro"
ropa. Ilpox3rlonr pc^yllrposar c n3rvropcllrr,rx raKirorllrblx /(aJ'rj-
roclcx rir coorrrclcrJrylor(ylo rrortoPxrrocfiJ, rropoxonr'f, llo cyrrlc-
. ly. ri yjlir1l|rnri ru ,l )rKLIil . v. rri l'r' r,,t'. Irr. n IJX"
xoplc.qnuHorIlrylo Maq)rIlly onrrr6ox r3i\rcpcIlfii (rcr'nsJrnxrr Ic-
llxMfrrJ'oii. 3rcT MoMcrfr IlplKTrlrloc(fi llf nafynracr crpofoclrl
yl)rrrIl0Jar rr,'iax KaK pa3.rruLrxr NrcxiLy IlcriocpciicrrcrI|ro 3Nre-

Irfrr LINin IcoMcrpu'tccxI{j\ltr 3JIcIlftflaNtt ccTII c ool r c'fcl rlyro-

'|tINrr 
iJrcillcrrTaMI{ na ]Jr.rrlrrlcoll)lc xJr rra rl,lrocKocllr IIcrr(lrlrllu,

Il r. o.rcr r,r.c .r\ r{n.trr Iir j.: iJ'jrnr Inir,,r .'f tLIt,rrL'. fhlrro-
r1,o,l(ca qccKrc cc,r. o6pa60rKy 11x rro Mcro^y roo6xorxNlbrx rre-
ri.r'r'|lrJr\ 6, r (\II(..d' rrrrL.\ ]'.r'',r.,. Ir||il rlloxrr' I'lor'.fi..rI Ir

I( ap 6crarr x npcIBaprJlcJlL'roMy pcl(y(rpofiarr io raK,norrrrbrx
/r;rnbrrocrcii na ltorJcpxrocrb pcocpcuu !.[.rtrruco /(a. ,ll.;rrt :rrrrro
f,rro,(ycr nocnolrb30na'rLcr (c rrexoropr,rMir n3McI|crrxri\{lr) n3tscc1!
Ir,rMlt \rpa!ltcllttr{rr, lrr,ilcxarorrlriMll I3 rcoMcTpnrrccl{xx cgr3cu
|Lr]|nciiflbrx cerrx, paccMarpflBacMLrx (aK npocrpafic'rncfln6re no-
I J)ocIUr. Bonpoc o coorBcrc]lrlrorlcr\i r3Mcrrcrrr'}l Koppe.rrrrlrloH:
I{ril Marpfiubr n 3roilr c,lyrrae Bo06lrle He B03Hll(acr,

llvcrb Mbr ruceNr cncrcMy nfr6nfixreHnbrr 3xaqc'rlrii lcole3u:
'.crilrx Kooparrrrar B;, L;, H; n,ynKroB "rnneiinoil ccrri upuqcM

Bhrcorbr H; fu flru . .. ro jr.o |'oil
r r,r rrparrurrBrroro pelyrtupoBaHug HaxJrorrfihrx Ianr,rroc,eii na no-
,, . ro. p.d. p.hr , rrr n o. r.,. l.J, tp,r0r't ti"r'r'. 'co6\o I Ino

'r.,, 
l|{ ncnpanxq AB . A/. H ra'.r|/ru aj. r".
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ypaBHeHrjf, nonpaBoK AJrq H3MepeHsbrx HaK,iroHHblx AaJrb!to-
cTe[ no!'lyqaroT sa ocHoBe rr3BecTr{ofi AfiapOepeHUIjanbHori Oop-
MyJrbr, onpeAellrlol]l€fi li3MeHeHfie lJrlrHbr ,jj nprMofi PiPt B sa-
aucHMocT,l oT rSMeHeErg reoae3tqecKllx (oopauHaT ee KoHeqHHx
TOIIEK [I, 5]:

dDri:-(Mi+Hrl cos A ij sin Zrjd B i-
(,Vr+flr) cos Br sin Arj sin Z.ijd.Li-

-(M j+H j) cos A jrs\nZjrdB j,

-(,Vj+fl, cos Bj sin,41sin Z 6dLi-
-cos ZijdHi coszjidHj. (l)

Be.fltrH.rrHbl /4ri, Aji, Zi, Zia npeAcTaBrqor co6ofi flpqMbre ri o6paT-
r[ble reoae3}lqec(ne a3uMyTbI H aeoA€nrrec(ue 3eEDTHbIe paccToq-
Hnrr nprnoir. B paccMarplrBaeMoM cr'rytrae c!'reAyeT npAA Th dHl:

I(aK n npn ypaRHI'IBaHox Ha pe4)epeHu-snnuflcofiAe, y!o6fio
BBeCTH HOBbre HeU3BeCrHbre [6]:

Mh+Hh . ^,.uk: -- ---;- \tth . rh: (lvr*lltJ cos rr oat,. (2)

flepeii!{ B ypaBneHun (1) K KoHeqHlrM npfipaureHr.rrrM, nony-
IIITM, NPHHTMAq BO BHUMAHHE (2),

oDii: .cos Aij sin Zijui-sin Aijsir. ZijPi cos AjisinZjiuj-

-sin,4jr sin Z.'i.tj+ (r;j Drj), (3)

rAe Drj u3NtepeHHoe 3HarieHfie Ha(noHHoii 4arruOCrn, a Di; 
-

BUqXCrleHHOe O hooptfiHafa\I b,. L, n . Er. L). n;.

'paBuenue 
(3), npu yc,roBrn Atlt:69 *0, rBnrrercq o6quM

ypaBHeHxeM nonpaBox, coorBercrBvrorqr.{M,rrc6oii ri3 npsMbrx, co-
erx)rejorulr\ cvr)hIbe nyuqrbr ,l lrcri"oji ceflr,

Ha He(oropr,rx nyfiKTax Moryr 6r,rrb u3BccrH6r 3fiaqeHufi acrpo-
HOMIIqeCKItX Crij tlJ'lfi aeoAe3ltqCCKtX Aij a3IlMy',rOB HaI{JrOHHbrX
AathHocret. Ecnn srn eerrr.rrHH paccMarpnBarb KaK xecrKre,
ro K cHcreMe ypaBfierruii (3) creryer ,qo6aBnrb coorBercrByloutrc
ycJroBHbre ypaBaenus. Iloc.reAnue BbrreKaror u3 r.r3Bec, Hbrx A!{rp-
QepeHqua,rbHbrx (bopMy,'r acrposoMnqecKr,rx Ii reoAc3qqecKHx a3u-
MyroB Il.5l:

D,. in Z;;da,;: ndL a"dB hdH,l
+ nld Lt+ n2dB i+ hdH i+ D i) sin A ij cos Zi jdpi+

+Drj(sin Bi sin Zij-cos Bi cos,4ij cos Zij)dt ; . (4)
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Diisin ziidAll:-il'4L j n"dB j 
^dH 

j+nd.Lt+nrd.Bt+

+n3dtlr+rrj(sin Br sin Zrj-cos Br cos Aij cos Zrj)dLr+

(5)

rAe ,r: - (,Vr+,,rgr) cos 8i cos.4ri; nz: (Mi+Hi)sitAr, h:0.
ToqHr,re Bbrp.rxeH r !nfl BprlHqHrr n , nr. .,. e"cbnru rporlolaKn.

oarraxo c rrecyulecTBeHHoi B 60,lLnrHHcTBe c,ryqaeB ornr16l(oi Mox.-
Ho npxHrrb [3, .t]:

; ;,:1,v,4a,1"0" B1r,,ts A,1; n2: (Mj+l1)sinAjr; ;,:0. (6)t_' LC!!r Ha nyHKTe fi3BeCTH6I ,(CCTKUe 3HaqefiUq aCTpOIrOMUqe-
CXtx KoopllrHar qt, li x acTposoMnt{ccKoro a3tN{yTa IIaxnoHHOtr
nanrrHoc,n aij, ro B coorBb,crBHr.r c qrc'pMy,raMIl (4) u (2) Bo3-
Hr'rKaeT ycJroBnoe ypaBneHue

sin,4 i a. co.,4..0...in1,r. -co.4.jtr.+

, DijsinZii , "+ frt";r-sr;):0, (7)

rae

o;:/,'j+ (r,-t:) sin B,+ [ (q, B:)sinA,j-

- (Aa-Li ) cos B t cos A 1l ctg Z a

EcJn xe yssecreH Ii cqliracrcrr xiccrKuM reoae3uqecxnfi a3 Myr
/4ij, ro B coorBercfErn c Bbrpaxesuanr (5) u (2) c,leayer co-
cTaBr,rTb ypaBHeHUe

t D. D,.
sinA,, ( I i ;-fi-co.z:. ),,- lco-,4 v, jL-X

.,i+sin A jirj cos Ajir,l+

,9"j!lu,ti,. t,) o. {s)'pl

B ypaBHeHrrx (7) H (8) BonlI.rHHa Aij npeAcraBnter co6oii sBa-

leHlre reoAe3uqecxoto a3rllVyTa, BbIqfi cr'lelIHoe no KoopItliaTaM Bj,

*D;isin A;i cos ZiidBt

I

I

X(tgBrsinZ,; cos,4;; cos Zr;; ]
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IIpu o6brqHbrx B Ha3eMH6rx certx HaKtor{ax rnHni.K ropx3oH-
TV norperljHocTll KotQqrllt eHroB npfi nonpaBKax u). u; B ypaB{e-
Hnex (7) fi (8). 06yc,loB,leHHbre HeroqHocrbro OopMyr (6l. He
npeBbrcar l0 { npu D,r(30 xv n l0-r npx D;;q l00ti xu.' JHaqeHvt HaKIoHHbr\ aanb'rocret{, reoae3fiqecK{x a3HvyToB
rI reoAe3l,Iqecl(Hx 3eHH,ribrx paccTotHn!! cooTBeTcTByro Ise ctcTe-
Me npu6rrr'rxeHHllx onavennii Bi, Zi, /1i xoopaunir nynxror u
Heo6xoAI,lMHe ,q!'It Bblq}lcreHur xo3rFolr(uerroB I,l cBo6oAHLtx '{ne-doB ypaBHeHyir (3). (7), {81. HeTpyrHo no,1ycr.1rb xl perxeHrq
ooparHHX npocrpaHcTBeHHbtx rooaell,,'iecxHx 3ana'r. Hcnorl63yt
fi3lecrHbre $opMy,lhr [2, 5]:

D1.slnA|.sin Zp:(Nz+Hr) cos Brsin (rr-tr),
' D e cos A a'sin Z p: (/r'2*dz) [sin B, cos Br-cos B! sin Br cos X

X G2-Lt) l-e'zcos Br (rV, sin 8,-Nr sin Br),

D'zcos Ze: (N2+ Hz) [sin B, sin Br +cos B, cos ar cos (&-lr) I

.-(Nt+H)-e2sin 
Bi (N, sin a,-Nr sin 81). (9)

ObpMynbr {9) npxMeHIMU npr nr\6br\ paccr:on trr r.r yao6lor
NTq BhIqUCNEHfi'i HA 3BM,

Pesy,lhrarbr peurenfifl cucreMH ypaBHeHfi& (3) c yqeroM, KorAa
seo6xoAnMo, ylaBHenrfi (7) Irnu (8) npaxruqecKr 6yayr coor-
BercrsoBATb o6pa6orxe rriHeiHoii cerll MeroaoM npoeKTripoBaHurr
ecrr cUcTeMa Bt>rcor 11; BaIaIla orHocrrrerrlLHo peoepeHq-3nnnnco-
tAa, I o6pa6orKe MpTorlorl paJBep-TbIBaHug. ec,n[ autco'Tu r:gecr
Hbr oTltocIITeJbHo rcofiAa ur''It KBa3HteonIa.,. ToqHocrb, c ltolopori ao,,rxHbr 6HTb fi3BecrHr,r BbrcorH 1/;, on-
petrenrercq o6brqHbrM ,rpe6oBaHrieM: oulu6xu pe,lyKulji (B cny-
qae Bbr'rnc.'reHur noc,le,AHux) AorxHbr 6r,l,r.h B 5 l0 pa3 MeHbure
orxr6oK'renocpc4crBpHHbrx u3r{epeHUi,.

zlcKoMbre nonpaBxu B reoAe3rqecxfie KoopAuHaTbr 6yAyr Han-
aeHbr rlo QopNrynaM

^"."--!' ,,. trt'- a" -"'^ - M'-rHh"' --r - 1Nr 1.H,,)cosBt "'

Ec,'rn npeaBapnrerhHbre xoopar{HarH B;, t; onpeAe,raevux
{yIIKTOR, CH9THe C I(apTbI n!'IU nO!'IyqeIIHLIe nO JIUE!{'IM nOIO}(eHUt,
+ieTo,tHLI, To yrorrHltTb Ltx 3Haqeg rr MoxHo nyreM nocreAoBaTe,'rb-

lolo^ p.eu:rllr tpoTpa.r€BeH H br \ ,rrHefiuux racevex. nycru
rtlatL Lt, nll n Yzlb2. Lz. lt2l - ucxolHHe nyHKTbl, c KOTopHx
u3MepeHbr HaxnosHbre Aar'rbHocru Ds\ D32 lo onpene,lreMoro

nyHxra Pr(B, L;. ,rys). IlonpaBxn ABj. ALr npe4BapfirenbHb,x r(o-

opAtuar Bs, Ll nyuna Ps Br,rqucJrnM no (bopMynarr
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h,:o",-Di,, r2:&' DL,

ht sin A3z sin Ze-tnsin A sitr Z3r

sin (ABr-A3,) sin Z3r sin -Z3,

sin (Alr--Azz\ sin Zssin Zs

tsi':ffi"", l.i,': (Arr+ltt cos a3

HaKnodiHe ,la,rrnocrx Dj, , D;r, reoae3nqecKHe 3eunrHble pac_

crornru n ieuuyrr,I Zst, Zsz, A{,4a nonyqaeu x3 pellreHut o6paT_
Hbrx [DocTpaHcrBeHHLlx reoae3rqecxHx 3aAaq c ucno]lb3otsaHlieM
xoopaunar-8,. l.t. Ht, Br. L2, Hz. v 83, L3, H,.
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