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B. A, KOBAr''IEHKO

o PACXOXAEHI.I 14 nprlMoro H oBpATHOfO A3l.tMyToB
HA C4BOEHHbIX IIYHKTAX JIAIIJIACA

PacxoxneHne npq_Mor.o 
'l o6pafiroro asr.rMy,foB, noJiqeHHbrx,3

acTpoHoMllqecKtlx Ha6,'rloaeHtl B (ogeqHblx TorrKax 6a3 cHori cTo-

Prc. l. CxeMa pacnorose{nr 6orhurx
kpyroB ra BctroMoraren6Hon coepe..

poHbr (fla caBoeHHstx nyBKTaX tarrraca),. npuHrTo HaxoaliTb nopopMyre
Ad: (cs_/t 1+180") (t r_?"2) sin pqp, (t)

rae an u a2t - 3HarreH].rf fprMoro ,l o6paTHoro a3uMvToB. OrHe_

:::::tl *_.r,"1-p9forrqecKoMy Mepnar.raEy; ),1 tr ),2 _ lqporouu-qecKle IO!'IrOTbt nepBoro u lTopOrO aCTporyHKToB; qcp:
- t,p',,prt .. Llc4dar rlJfpora.

BeauqfiFa Aa.rrMeer ABa Ea3naqeHfir: xapaKTeprr3yer roqHocrb

'"t-t!::9I".19"-"" onpeae'1eH ii arn^4)ToB ,r ao,'tror ra nv r*rax,lanraca laocoJrorHoe 3Ha{eH e A4 j.rc 4o,1xHo nprrlruari2.5,;:
onpeAerieT cBo6oAHtrjl qneH asrMyTa!,rhHoro ycnorun 6asrcndrt
i19!91",a qepe3 Hofo. -^ypaBHcH b'e nonpaBXH B Hr\reperHb.e

oopar.Horo aJnMyloB rBrqeTcc cnerctBteM cJlyqajiHbr\ norperx-
HOC-eii HAXOXA.t r/' 

'JH1{yroB 
u noJ.01. a t2K)Ke cyvMapHo-o

Brr,rrH,,trr 6oKoBoti peopaHU,jH ajoJr, I r\4epreMoro HanpaBneHH']
tz t.

llpu oueuxe nphqrH, Bht.]brBatoLllHX norB,leHhe pa3HocTH Ao,
He IlpUHIlMaIOT BO BIMMaHIIe HeCOBnaAeI]le BepTuxaJlbltblx nJlo_
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cKocTeii, npoBeAessbrx B flepBoM ri BTopoM nyHKTax rrepe3 coe/[r-
lrrrorlyro ux nfiEuro. Mexly TeM. 9To pacxor(aeHr.re npn ofipe^c-
JIeHItbrx ycr''IoBIItx MoxeT lrpr{BecTH K ll3MeHeH[ro aa Ha BcJtIt,tuI|y,
npeHe6perarb Koropoii He.n63q,

IIpoBe,4cM qepe qeHTp cQeplr JrfiHrru, napan,rle!'rbHhre ocll MIpa,
tlaI1paBre]lrrM orBeca n xop^e, coearHrtorqeil ToqKE Ha6Jltoac-
rrHq. Hi prc. t: PZ,. PZ, - ictpot oNtuqe.|{fic xpl n rHbt .4Bo-
q[BLIx nyH(ToB nafiJraca: 1'22', l'222' - asaurnwe BepTnKa!'lbr;
i - llro,rr Me)i(Ay Beprtla,'IaM ; ajz a3!My,f llarpaBreH!.rt

c n\'H(ra 1 Ha nyH(r 2; a;L:atz - 180", nplr groM a2r - asuNtyr
Ua lPa3...Hrlq , nJ I(ra t ha ..H<1 l. 2., 2z tr,vepe oe ,, "r r-
llLre pacr rot"'re. ,rcnl.B,rF' ILr. nonpaBroii ra pc4pafiuxro; 0..
Q, jl..Ll rreA0y Bnptqxulqav u .\toA Zi2, o t c q u r bt B a e 14 bl c
no xoay qacoBoi cTpe,lrru oT HanpaBlreHtjn r{a cMexr.r}rrfi nyHKT;

cn' aLz-LO). a ' =az' Qz - a.^.ay)d r\t 2.7).
hJ t pp) co"'rrrH .t\x PZ12 flo auato tcrt Hen"pa ro,.yqlM:

,- a'" a?! 
-,- 

I'-),, "in I r

2l os;. (qr qr)

llpr oa:,roN- rur B pr4 tpxroHoi\4c.p qecxrrr O)HKUHii palHo-
cTfi xooparHaT u a3 MyroB qJreHbr TpeTrrqro noprA(a Ma!,rocTfi n3,
MepflroTcrr TbrcrqHbrMu no,lrMu ceKyHAbr, onyc(ar nx, saxonuM,

a,, _c|,t= (\\_1,,) sin qcD Il,1 (r1a+Ql_@;+Q):
: (i.r_tt sin qrr"

OrcloAa aao-ai: (),t-^2) sin gcr-(Qi Qt. (2)

14' tpa5rot |.uxe 7222

[ 180' - (21+2, ]

Pa3Hoclb [180"-(zi+zr)] uuee|ror xe noprAoK, q.ro n Be-
nuqnlrbl ((|1 pr) u (l,j l"r. Ilpr.rueula pae.rroxer:ue B pnA, on-
l)CJlC,'lqav

I
Ot A,- I<in ; r? -?21. (lr

2

Ha ocuoranru (2j u (3) @opr,ry,ry n,,rr !blqrrcr',reHr.rr nprrroro
ll o0paTHoro a3aNtyToB 3a!uiIIeNl

aa . r,r,- a,llBo") (r,-l-) s:n a";+i si"r+ (:, :z). (4)
2
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A,rr oqeH(n rperbero rt!'rclra nepBoi rracru ypaBHoHur (4), (0
TOpbIH y'{UTl,tRaCT HeCOBnaAenfie ll3auMHl,lx !epT XaJ'lbHbrx ItJt0,
rhoc-cii.-Bbrpa.h.r )ror I qeper ,vcp.t ,btc BeJfirfidbr q., ).r.,ru,
z!t q2, i:. o2r. ?2.lJo.roJbryPiucr.popM)iatrh LllHyca txoc lrtl
no!'rycyMMbr n norypa3HocT! yrrloB cQepnqecxoro TpeyronrrrrrrKn,

- ap+az\
r/13 Ipeyfo,lbHHKa yziz2. cos-

,sin| (cr-rz)

- . h-\'z o'tz|.qir
i( cos 

-t. ; srn --l- .'1-
2

3rcct F:vZQz, flpene6perar rr,rreHaMr.r c rperbllMfi crenerrrtvtl
MaJrblx BelluqEH, IroJyqaeM

.tr-gr:f cos ocp; (l.r ?,.2) cos p"r,:F sin o"r. (5)

. )v Lt
Sln 

--.

2

t 
"o, 

lf :- (r.1-1,) cos q"r,X

XIsin-f
2

t
COS 

-
({p,+et

a,-o.,H: rperr o,ruurrxc Z2'lz: sin \:
2

"o"! G,-",)

sin-F
2

X

. I -. QII Q, ^ zt-zz
xsrn -, o1 Hvra / st.] 2- / cos 2 .

Iloc(orbxy Qr:co ao. a Qz:air alz,,, ,o f "o, 
lf -

- / an+(rrl:f Stn \ 2

Xsin acD.,

a'z|air t
. - , :/. <tnc"tcOSa,n-rcorc.! 

C yqeroM ypaBne aii (5)

Xcos ac!+ (qr pr) sir acp.

TaKuM 06pa3oM, vror'r Mexay tl3anMHbrMr,t Beprfi(arraMu na
cABoeHHr,rx nyHXTax,rlan",raca onpe4e,ltlM r,t3 Br,rpar(eHnq

(pr-pr) sin acD-(l,!-Le) cos p"D cos a"o

COS 
- 

l:,-Z) |,,
atzll azrilB1e

I,qe ccp: 
--^--

28

(0)



Ec,ru vefer rreHrp coeplr npoBeclu,!nnnn,
Ma,'1rrM I( noBepxHocrn 3Jr,lnncox/l4 B nyAKrax
rrocrfi cQefr.l Iro"ly,ruM 'foqxlr 

,p
Lr u /"2 - reor'le3nqecKlle
3eHuTbr (pHc. 2). Yro"! I Bbr-
pa3r'fcr cyr{Nloii rpex yfJroB:
I:1"+ir+/2, rae lu - vror
Mexay 83axMHbri!1n. Hoprrarb-
lll,lNlli CCTICHU'MIl; I1 fi f2
yfr'r6r Nleriily nroc(oclrMlr
sCpTrrKa!'rbr{ofo t{ nopMa"rrbrro- z. LiL
l,o ce'leHullr lo3tjtKatoll']e ./,rr-
llc!'IeacTRue YKlrtoHeHItt oT-
llccHblx JluHnjl B nnoc[ocfll,
UepncHnfiKyJrpHol HarlpaB'
Jlcnrro MexAy nyrrKTar{a. Co-
cfaBnrrrcqre yr!'ra / MoryT

Ptrc.2. Cocr.nirrouue y.ir l.

6r,ITb !brqrJcJreH,,r no cJreAyroulnrr npfi6,rnrKeHHbrM ( opMy,raM:

Be,,ru,iuubr B rpaBbrx qacrrx OopMy,r npelcraBneHhr o6qenpn,
ttrrbri\4r.r B Bucueii reoae3rllr 06o3HaqeHl'IfiMr.r, ypaBneHxr (7) 6br
Jllt ficno,rtL3oDaHbI B xaqec'rBe KoH,rpo,!bxblx npr.r HaxoxleHuIt
yrra I no tpop,vy,le (6) Ha nrrn cllBoeHHbrx nyHKrax .ilan,,raca B
I(apnarax. Pe3y'tL,rar!I Bbl.ruc,'reHrii nplrueAcH],l Hnme:

8ro'crHc . 11 ll !" J-l\ +f\+h t not6j

+0,20 +1,79
+0,31 +3,65
+0,58 -1,91+0.65 --0,08

-0,11 -2,32

+1,93
+3,90_t,36

+0,97

3rr narrrrue loKa3!rBaror, vro yro,n f uveer nopraoK, np!rMepHo
ltltlllbru nopn^Ky pa3Hocr cocratnrrculux yx"rorreHnii orBecHoii
/ttltt!rr B KoHerrrHx ro.rIrax 6a3Hcioil cropoH6r, [IoIcraBfiM 3na're-
lllrr. /, onne0e.. ,eNoc ,lopyy,loil (6), B y!aB,ch c (4):Aa. (a.-_
'4,,{160'l (}., -Ir)sirp.. FIt,p, ,p4.ina,p-(^r .7., X

X(os .p.J, co, a .. lig. 2 . O6o1p"qfiM

6al:[f,pr -arr sina.r {,\r -t.r co.qcrco.a. jrgir -Z'z . (B)

tt: ez lB'-Bz) cos2 Bft sin,4o;

fr: (€i sin di-ti cos a;) cosec zi. (7)

+2,91

+2,30

0,49

I -2,642 -5,203 -0,274 +2,565 +4.93

napa!'rre,rybsbrc Hop-
/ !l 2, ro ua roBepx-

+3,s1,1,36
+2,A2
+0,97

+0,03
-0,06
-0,03+2,05
+3,40



rorAa Aa: (aD-41+ 180') - (l,i*},,) sin q"p+6dr. (9)

B 6o,'rbluHHcrBe cryqaeB fi3McHcrrurr yK,'roHellriii orBcca Ha caBo.
eHHbrx nluKlax.ilan,!aca rprA rru npeBr,!rnaroT 5", a l/2 (zr-
-:r) - ()6brqHo lucH,. l". 'to,)tov) no tpan(i 6aJ no,r) h rcr e
6onbu. 0,l 0.3 Hc o"pr( r ravpr'roro Brlqrhhq Ha Berrq Hy
pacxoxlenxr nprNioro u o6parHoro asHMyroB. OIHaKo Bo Muorux
roprrbrx pariofiax yKr''roHeHur orBecHbrx,'rfiI]fiiri McHitorcq B cpea-
neM or 10 !o 3C", a 1/2 \a-2,) Aocrrraer 30. B 3rnx yc,roBnix
notpaBKa 64t MoxeT npeabrcuTb l// n lo!'rxHa 6brrb yqreua flpfi
onpele,'IeHlln pa3HocTn npgMoro fi o6pa,Horo a3ur{yToB.
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,M. KACTEUKAfl

o BJ 4flHnU TBEPAbtX AI.IPEKIIIOHHbIX yrJrOB
CTOPOH PSAA TP I4JIATEPAII l,I I-I HA TOqHOCTb

NOJIOXEHI4q NYHKTOB

A"ls BbrrcHeHlr B!'rxrHxr rBepA6rx rrpenrlHoHrrbrx yrroB cBn
3yroqfix n npoMexyToqHbrx cTopofi npH pa3Hot nx rycToTe Ha Toq
HOCTb nO!'rO)KeHr,r9 nyH(TOB B prAax Tp}lJlarepaqllx 6blnfi npoDeae-

23KQN
Cxeva prra r!rrarcp.llun.

Hbr [cc{'lenoqAq,]q Ha Mo:Ierr nrrna TpHrlaTepauxl. flocipo.t Horo
n3 paDHoc'ropoHHxx rpeyror'rrbHIrKoB- ToqHocrL flo,Ioxefinr nyll[roB
xapaKTepi,r3osa,rac! npoaor'IbHbIM}l nolepcqHLIMr'r clBrraMr'r. Be-
nnquHy caBrroB onpeacr''rrlru no 06paTHrrM BecaM, nor'lyqeHHbrM
n3 ypaBHnraHuF ceru no McToay ycnoBxii (pficyHoK). cBq3yrorque
cropoHbr o6o3HaqeH6r 6ycoi s, npoMexy'roqHHe - c, a Alraao-
Ha"rL /4D cocrofiT u3,1 npoMexyroqHLrx cropoH c.
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