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A. B. EyTKEBAq, @. E.3A6nO4KHn

o cnoco6Ax coBMECTHofo onPEltEJtEHr.rt
ACTPOHOMI-IIIECKHX KOOPA14HAT B AHTAPKTHAE

O6lIItrpIr6Ie reo,rorIrqecKue, r,rrrArto!'rorlrqecKue, a3po(poroc'beMoq-
Hbre H !pyrue uccfleaoBar{I{r, npoBoar.rMbre B AHTapnrqae, Tpe6yroT
onpeaenesrfi KoopansaT MHornx nyHKToB c Toqr{ocTblo, coorBercrBy-
roqeii roqHocrH nynKroB III, lV xnacca no (UlHcrpyxquri> 1948 r.
[4], Kax npaau.no, aJrr 3roro ucnorb3yror cnoco6 CoMHepa, ocHo-
RaHHbrt Ha r{3MepeHuu 3eHurHbrx paccTorHuti rpKHx 3B$,4 B pa3-
,rrtrqHbrx a3r,rMyrax [7, 9]. OH rB,lrerca HaH6o,'ree ysr{Bepca,rbHblM
fi rr6ruM ft3 

-Bcex 
ireroiou no,ruoro onpeae,'reHxr i<oop.qinar [4].

Ile,recoo6paenocrr rcnoJrr,3oBaxr,rr cnoco6a CoMHepa n Aurapxrtae
3aK!'I1oqaeTct, B nepBylo oqepeab, B ToM, rrTo oH IIo3Bor'IteT B ycro-
Bfirx nor'!rpHoro aHrr Ha6r'rroaaTb rpKDe 3Be3nbl npsKr[qecxlr B !'IIO-
6blx a3[Myrax (To ecrL He cBg3afi c ltr'IocKocrtMlr MepltAnafia unu
I-ro aepruxa,ra), qro or{eH6 BaxHo B yc!'roBuqx (parKoBpeMeltHoii
nlrnuMocTlr. o,4HaKo nplMeHeHue gToto cnoco6a Tpe6yeT Ha_rrirtllfl
rrHcTpyMeHTa c TorrHo pasAeJlenHbrM leprltKanbHbIM KpyroM. \ ToMy



)l{e Ha pe3y,rbTarbr rl3MepeHIril 3elrlIrHL,rx paccrogHrfi cyntecTReHsoc
B.{nrHue oKa3i,rBacr peQpa(uxr !r ee aHomarrrx (Koropbre B ArrrapK-
rrrae cra6o rr3yqeflbr). rHyrfie rpy6H x apyrue olnrSKu. cBt3aHHbre
c orc'rlrrbrBaHreM neprfir(arbHoro Kpyra [2. 5].

I
)ie

B BbrcoKux txxporax Ir3-3a norororo Buar{-
MOrO Cy',rOqHOfO ABjIIKoHUt CBCTIIJT a3IrMyTa.rrb-
HUe cIOcO6br npclnoqrr'rre.!r,Hec 3eHfi1a.qb-
rrr,rx, Cor,racso KrraccnOrrxarlnlr C. C. ypanoBa

[10], cyurecrayer 7 a3IrM,v'fa.rrL,Hbrx MeToAoB
coaMecrHbrx onpeAe.rcHnii. Ho 6 r13 rrfix
ocHoRasbr xa ua6rroaefinrx 3Bc3a B orpa-

J't grr,rcrroii qacrrr rre6a (Ha paBHblx tsblcorax,
B OlpcacJrcHHbrx rePTrKa,qax rr r. rr-), ro ecrl
MCrrce flr6(rJ, 'rcM cnoco6 CoMHepa. To,rb(o
MeToI <COBMecrHorO OnpCAeJIeHnq xOOpAllHar
n a3r'MyTa n3 Ha6,,rlorleH'Iri cnern"'I B pa3-
nbrx Bep'rrlr(a,1ax n Ha pa3ublx 3cHnlHblx
paccrorrrlr\> TaK xe ynnBepca"lcH r rll6oK,
KaK c|oco6 Courrepa. !,ra (parKocrri 6yaeM
!ra3l,lraTl, cro <oouuNl a3llvyTa'rbnblM cnoco-

A;

I
I

I
s,t

otrpcncncrH. a3rvyr.. 60M>", Ero IIAeq 3aK'lloliae]ct B t3i{epcHnH
npfi Ktl r K,rl roplt3oHra'rbnl,rx yrrtoB

lrcxAy 3cMHbrM npeAMeToM rr cBcfrtraMrr (c oTcqeraMn xpoHoMer_
pa). UcxoaHori R 31or!1 \{eToae tuntcrct rt3BecrHat OopMy.la

ctg,4:sin q ctg l---te I cos 0 cosec l. (t)

noc.qc nro4reperrqapoBaHutr cc no nepeMeHHbrNr q, l, A ri upeo6-
pasoearrrr no.rryuaror I l0l

dA: stn,4 ctg zlq -P ll4J!!4 df,

. cos 0 sln,4

(2)

(3)TIE

Ha ocHoEe OopMyrhr (2) cocranrtror !paBHenrrfl Ilorpelr]rrocre]1.
B stou inu.o-0" oip6,re.raror nonpaexrr 6,4", 6q',61"'K <c'rnc'Iri-

Nfl,rM> (npIl6.1x)ieIIHbrM) 3sa.rerr]itM .4., q" rr )"", flpn'rev a" u I"
crrllNlaror c ronorpaQfiIiecKou xaprbr, a npn6,lnxeHIrr,ln aeluyr A l
olcrrrrbrBarcr no ropIr30H'raJ,blloM-v r(p.\'ry npll HaueaeHxn Tpl'6br
rra 3cMHoii nDeAMc'r (lrpll npn6JIu)xeuHoli r'cTaHoe(c uyrrl€Boro ArIa-
r,"po, ',,".n 

r rr:,. A 5 Ha pr",nxe BM,f s dHF)

ll nLrlax(c.rrf ,:) | .ro rep, xn8nl t r d/ \ ltl Jra ' ncrl-
rr,n( I{acr r3 rpopM!,1bI

l:r o:S+i"-0:1 + U +1:-tr, (4)

' :rror M.tun cncnoDano 6br H.3d.a1! (cnoco6oM H' PoA3e'dqa', ro 
'crbrlr r d,x tiy((ofo Mopr(a, npc.lroxrBddo crc B l90a f l8l

It



fle u - norrpaBna xpoHoMerpa oTrrocfircrbHo fp HIqeclioro 3Be3a-
HOIo BpeMeH]l, OnpeAer''teHHae fi3 np!lei!1a paaxocHfHanoB n flepeH€-
ceHr{ar c noMou{bro xoaa Ha MoMeHr Ha6,!roaentiii.

Oxotrliare"rluoc VpaBHoBeueHHoe 3Haqefllle a3IlMyTa A^ 3eMHoro
npcJlrrera nbrpaxacrcr B Rfitre

A:"" + u,{:.'l; J.E,a:,4:+ Q + 6,4, (5)

rae .,! - nonpaBXa r'r3 \rpaBr{uBaHtr, Aj :A. +Q n3Mepcr{Hoe
3ua.rcrrxe, 1,4 rroc,rorHHar floflpauKa (Mec,ro ceBcpa).

rloi c Ipyrou cropoHrir,

,4 :l(p le"i )" Fd^'/:l(e.., )+(.ll:\d? '

+ btr' i' cat', (7)

c Ipr6",rrxeHHLrMrr KoopAn-

flos'fovy ypaBHctrre norpcrrHocrcil (7) opllHrrNraer !'rA
aA l. btaq. .l ct .. + tt: t^, (8)

rAc cBo6())'tBblii.r.reH

1: (,4:+Q)_Ai-:Ai.-_.4t.', (s)

a I{o3QQnqneHrl,r
sln ,4 cos q,:sln,4ctgz; c: (t0)

sin t

+ /4)a^"+
\di'l

r.rrr , X""+ui:,4" + Q+ lA

flle /1. a3rlMyr 3Be3Abr, Br,t.lrc.ireHHbrit

(6)

^ 
fln, H.irtureIr r n rse, r ra>3t co. aB.-rtur )pi d eFrr quna

(dl y y. p(.!('t .q X.tu,-u..6\ H tve bLuix ^Ba4p.rop Haronnl
nonpaBKfi 64', 61,' rl 6qi" K flpu6rxxenrrl,rM :uauenrrfm ,4r, i. rr rp.

llpax. r,rcc(rr nprr pctneHxrr yparHeHxn norpcruHocrcri (8) yao6-
fio nx pe)XyunpoBarl, (lrcK.{roqa1r, 3 r tx rret3BecrHoe 64, RxoAr-
qee c (osQQnqnerrroNl l) no cnoco6y B. fl. Crpyee *, ro ecrb riyreM
Bbrqltraunfl rr3 Ka)KAoro ypanHcHnr florpe rHocrei:i cpe.{Hcro ypaB-

6A +6-bq"+c-61""+ l-:0. (ll)
floc,re onpe4e,rel[ia u3 AB]x rropMaJlbHr,!x ypaErrenuii nonpaBori6q" 61,'cuecaMr

P. Iacl, rl: {12, P,-P [^b:l {l3i'" IAr'l
--lJ--.,,"..n Ha3brBar6 (rrerbln np.B,noM

ll



flonpaBKy 6,4 Haxoaqr n3 cpeAHero ypaBHeHnq (11) c RecoM

p ,: n -t"" 114)'" Ib'l
Ec"!H Hco6xoallMo no!'IyqI'lrL He ac'rpoHoM]Iqeclrulil a3HMyr, a reo_

ae3xqecKrrii, To ypaBHennrl nofpeuBocreu cJIeAyeT cocraRrt,tb B

unnc I l0]

0,32" cos qo cos .4or

(15)

(16)

( 18)

r:6q'; y: 15 ( l"-1,') cos a; Aa':dd-15(i'-i.")sin 9. (19)

Ta(rrltr o6pa30M

Doo xl D), . y.1qq; Aa:Aa' | 154)'slnq--Ad'+yl{q (20)
' 15

Blifolllciilllllc ycJIoBI{t /("It ua6rllo)'lcurlii RbllroAtr tl:l oclloRaH fi
(npMyJr uccoD orrpcrc,'rtcMLIx Rc,'rll\llll d$, dl, II d/l, Ilp Re,leHHbIx

n pa6orc [10]. Hx rrraBor,rc,r"rlcrrbl 3:rrrrrcI,lnarorctr raK:

p. . p cos,@. ll.in.rl - I'l.1l.ll:tjn'11'1...]cos.9: (21)
' ( l(cos zcosA)'l I

p p. - l(cos z sin A),1 J'in ^' cos zsin '41 + t22l
I srn'"1

p. :p. cos,o . llrcos zco.all-lsinl l:':":"411i" l"or'e
' I lsln'?l tlj )

,llJra orrDc^e,rcHttt c MaKclrMa'qbrlDM lrecoM a3llMyra nco6xo,luvo
Ha6,rroaarL stesal'I Ha 6o"rrlrux senurur'rx paccrotnlltx paBHoMcpHo

no roprr3orrry, a a!'It onpeAeJ]eH t lulporbl ll aorroTbl * Ha Ma'rlux

aeurtixntx paccroonttlx, coorBercrBcHrIo, l6.urr:rr I-ro ncplttxala

" *fil'lllilii; B (o6ureM a3I'Mvra,'Ir'HoM clloco6e> coBMecr'o olrpc-

Ae"1qrcrct o.'1, u .4, ro xelare"rsao co6'qnlarb raKle ycJroBllt
Ha6n}o!eHltii, nplr xoropblx P^:Pa:P^* 3ro o6ecllc'lrBaerct Ha_

6.rIoAeHtcM 3Re3A, paBHoMepIIo pacfloJlo)KeflnHx no a3l{Myry R 3oHe

* 3,recb ue yqnrusaercr, qro Bo Bcex cnoco6ax acrpoonpe,'LereHnn c yBein_
q.HrcM trtrrporb{ Bcca Ptr q Pr yMcn6uabrct tponoprrosarbno cov{P'

l2

La'+bit+cU+li:t'i
Pl:siuz zi,

,r:-sin,4i ctg zi; ci:cos Ai clg zil

tt:Id.o-\Aat f a/)l-Q,; (17) aA/:



3eHfiTH5rx paccrorHrifi or 20 Ao 50", To ecTrr a cpeadeM 3eHriTrioM
paccTosHr.fr ucr=35" [10]. 3Tu yc,rolxr rBJrrroTcr onTBMaJrbHbrMn
h !rr cnoco6a CoMHepr. no310[1y c roqKH'feH r Dbrronheiurx
ycr'roBniA grrr MeroAbr paBHoqeHfilr no rfi6Kocru.,q,It cpaBHeHuq
TOqHOCTH npUBeAeM OXr'rAaeMbre OUIU6Kfi OnpeAeIqeMbIX Be,'r qr'IH:

1. Anr cnoco6a CoMHepa Ha6,uoAeHnr 6-8 sneel (pannomepuo
Dacno{1ox(eH,rox no zLJHNI\ rv) c noMoulh,o rHcTDv\4er11a Thna y5
ir,rr theo0t0 raro, orundni ll0l ,t1@-.-r-l.o'ri ,44r- il.0'sec\.

2. Anr a3nMyra,lbHoro cnoco6a noAcquraeM olru6Kn no !pop-
vy,,ran [10]:

,, v ,. FSeCA ,. PS^Cq
-._: t :- ; [)ac-t , \za)* cos z',1/ n 2 cosz'ev 2 ' sin:'Pv n

rAe p::!:1,7 - ouu6xa eaHHllltbl Bcca, ycraHoB!'IeHHafi u3 onlrra
a!'rr yHuBepcar''ra v5 c ronrarrruu MuKpoMe'lpoM. IIpu paBHoMep-
noM pacnoJroxeHlu 3Be3a no a3IIMyry Ii zc!-35" no,ryqalor orllfi6Kfi

M,r:M7go5p:lt'l.ses rp tg z"o y'7-M' cosrp or 1"ao0,5".

Ilprl paBHoMepHoM pacnorox(eHuu BocbMr'r 3Besa no a3uMyry o6a
rrn.n..^6,

n le:, r cos 9-ixa cos o

8 rl,l0"
l0 +0,92A tO,7
36 +0,5

OaHaKo AeiicrBure,rbsbre norpdufiocru B clroco6e CoMHepa 6y-
ayr 60,!Lue Bc!'reAcrBtle D,rHtHut ourl'I6oK peQpaquu u Beprl{(ar6-
Horo (pyra. KpoMe roro, <<o6qllii a3tMyra,'IbHl'lii cnoco6) IIMeer
npeuMyrqecrBa rro cpaBueHun co cnoco6oM CoMHepa:

a) npucnoco6,reHHocrb x cyroql{oMy aB xesnlo cBerrJr B Bblco-
xnx IIIHpoTax;

6) BoJvo)hHocrb ucnorbloBarr rt HcrpyMeHra 6e3 loqHo paJ-
lcJlcBHoro neprq(.noHo.o hpyra (Hanp vep, AV-2"/10"):

B) oAfioBpeMeHsoe onpeAerreHI,Ie xoop,quHar r a3uMyra;
r) yrpoqeHre opraHIl3aql{fi Ha6rIoAeHHil (HeHyxsocr6 fi3Mepe-

Hnr MeTeopororHqecKHx napaMeTpoB art yreTa nonPaB(u 3a acrpo-
HOMu!ecrylo peQpaxqHro).

K HeAocrarriaM <<o6uero a3uMyranbHoro cnoco6a) cJleAyer
O'IHCC] H:

a) B,,rrsBne ouln6oX Ae,1eHfiii ropfi3oHTan6trorc Kpyra;
6) Heo6xoafiMocrb y.rera yc(opelrllt 3Be3A no a3uMyry.. B AnrapKrure, Ea'rfiEar c 1961-1962 rr., (o6lquiA a3[Myranb-

dHfi cnoco6) npuMeHrr'!E aMepuKaHc(Ire reoAe3l,rcrbl. Ao gToro oHfi
olrpeaenrnn xooparlHarbl nysK?oB ToJrbKo no Ha6nloaeH sM CorH_
ra [121.

B 1961 r. (o6rl{Hii a3lrMyranlJHblii cnoco6) 6H.1 onpo6oBaH acrpo-
HoMoM ,rlaHrooepoM B BauuHrroHe [12]. Ha6loAeull nuno,rnl_

"1uc6 
ItHcrpyMeHroM ,4KM-3. IIPU groM KoopAnHarbl (p n ,' noryileH6l

l3



c oulr6Kavr Mq-Mx-f 0,45", a pa3nHq|,tr c nepBoKnaccHbrMl
onpereJeHr'reMr.1 He npeBbruar'll.t 0.6" no q u 0,5" no l. vxasHeaercs.
qTo, Ea6JrroAar 15-20 3Be3A, paBFoMepHo pacno,rroxefiHbrx no ro-
pn3oHTy, HHCTpyMeHTOM C TOqHO pa3AerleHHbrM ropq3or{Tar'16fibrM
hpyfov, MoxHo nonjqrrb feofpaQu'recx e KooplrrHaTbl c roqHo-

floAc,inraeM no OopMyraM (24) oxnlaeMbre orut6Krr AJrr (06-
ruero aJuMylarlr,Horo caoco6ar np Ha6,lroAeHBl,{ 20 ,tsela \HhBeD-
c?nov Ay-2"ll1t'c xor,raxrHbrv MuKpoMelpoM, B rrov c,rvqae nds
F- - 1.5" I I0l noiy,,aev: M,- +0,61',,441 - M,- -0,6".sec o. Kix
B AUM, o1III{6xn, npeABbrqr{cr',]errH6re no OopMy!'raM (23), xopouo co-
rrlacylorct c no,ryqeHHbrv B pa60tF ll2l.

ll{,It AHraphT nH toqgocrb tToro \4eTor'la aMeptikaHcKuMfi reo.
ae3uc?aMr't oI(oHqaTeJIbHo He I{cc!'IeaoBaHa n3-3a oTcvTcTBut onoD,
Horo acrpoHoMrqecxoro nyHKTa B 3anaauofi Aurapi:rnAe u us-ia
3HarrHrerrbHbrx orcrynreHrrii of BbrroAHeiiln]lx ycnoBDii Bo BpeMq
Ha6,loneHri [|l. l2].

TaK, B 196l-1962 rr. acrpoHoM A.,IIn onpeAe,ru,r KoopAuHarbr
BocbMri nyHKroB, ucnorb3yr uHcrpyMefir BunbA-T2 [12]. Ha Kax-
aoM nyfiKTe H3-3a BecbMa orpaHr{qeHHoro nepxoAa pa60T Ha6nroaa-
rr{ npnMepHo no 8 3Be3a. CpeaHre xBaapaTfiqecxne omI'I6Ku Koop-
4uHar norvqarlfi B npeAenax =0,9"<M@<!2,8" no L!Hpore u
+5' 1Mt< =9" no Aorrore. Taxae 6orbrlxe ouu6xl, 06brcHrrorct
Heco6r'lroAeHr{eM BbrroAHefiuux ycJloBxfi, To ecrb Ha6rroAesaeM
3Be3A JIlrIlrb B xaKOii-TO OA8Ofi BrlAUMOil qaCTn He6a,

B 1964 1965 rr. .I[. Arb6pailr n ,4. Knenn ll] npou:ro4r,ru
acTpoHoMtrqecKue onpeaeneHliq Ha noJyocTpoBe Pocca B AHTapK-
Tr{Ae <o6lquM a3r,rMyrarbHBrM cnoco6oM) n cnoco6oM CoMHepa no
tpKHM 3Be3AaM, paBHOMepBO paCIIOrOXesHbrM nO ropfi3OHTy, C HH-
crpyMerroM AKM-2:

aNa

Myran6Hdn) 79'16'01,2" 162't0'58,4" +1,0" 7.2,6" 49"M,24,2, !r,5"
CoMHepa 79 1544,1 162 1059,1 3.8 2,7

ABropbr yrBepxAaror u1l, qro <o6xruii a3xMyraJrbHu[ cnoco6>
npfi onpeleneHun uuporLr B 3,5 pa3a roqHee, qeM cnoco6 CoMHepa
(Ha ocHoBaHuu coorHouieBurr oujn6oK Mo:t1,0// tr M@:!3,9').
OaHaKo, Ha Halu B3r!'rrA, aro yrBepxAeHue fieo6ocrioBaHo, TaK t<aK,
BO-nepBbrx, onpeae,leHIlt BbInoJIlttJtltcb aByMq cnoco6aMu Ha nygKTe
c Hen3BecTHLlMt{ KOOpA EaTaMI,t npu MaTIOM KOr'lnqeCTBe 3Be3A
(6 8) u no,ryqeHHble npu o[eHxe roqHocrlr o u6Kj (Mq:t1,0"
A Me- !3,8n) He o66rcsqor c!'rnruKoM 6oJrbrlloro pacxoxaeHxfl
17,1" no unpore; Bo-Bropbrx, y [HcrpyMeHra AKM-2 orcyrcrBoBan
HaK,'raAHOt ypoBeHb, qro He no3Boru!'ro ToqHo onpeaentrb fopll30lr-
Ta,trbB6Ie HanpaBr'reHng Ha sa6r'lroAaeMbre 3Be3ar,r B (o6rIeM a3uMy-
Ta!'IbHOM Mefolle>.

A,,rr ucc,reaoBaHriq gToro Meroaa B BLrcor<ux I rporax @.3a-
6nouKDfi BLIflonH ,1 B aBrycre 1973 r, sKcnepljMeHTathHble Ha6no-,



Aellfit B 3anorqpre (q=69') e AHegHoe lpeMr c ucnoJrb3oBaBueM
tprnx 3De3A Ha oAH9l1 !9_ qgrpgnyEKroB I K,'iacca c acrpoHoMt{rre-
cKuM yHnBapca,roM YB-2"12". Ao Ha6,,rroaeHnfi 6cl'ru c6crae,,reH6l
3QeMeplrAhr, To ecTb Rbrqr'rcJleHBr z r /4 ,tepes xaxAbre 15n no s Ant
tpttnx 3Be3A (,,rr!2,5).3reaau Ba6,'noAa,'rucb na 3eHurHltx paccror-
nrax or 20 4o 65".

Ta6,rua I
P8ynbGru !a6r'oreE!i B 3anorspE

0.22
i1,4"

1,3
1,4

B .891h c He6.raronp rrdbMr KrqMc-rr rec'(rMH ycJoartrMH
(,,acrLe noxIx, oOra tHoctb) Ha6rtoAepyfl BrronHr,l cb c ll ro
22 aBrycra no HecxorlbKr'rM 3Be3AaM, B ocHoBHoM B ceBep oii u ce,
Bepo-socloqHoil ,,ac r re6a, r[^ raulc Bcefo otrpbBrraah Kpatho-
Bpev6hHrr Bun Mo.rb. B 06na60rhy B'{no'leho t8 rprcvoi. Karr
3qn.r\{ rJ TaOJ.. l. oul 6(y onp"Le".e tr1 I .t ,\ 0orb ue oxu!apvbtx
(eN!. c. l3). 3ro Bbr3!aHo KpaiAHe ueBHroAr.rr,rMtr yc",roBtrflMn sa6,tro-
aesr,ru t3Beabr .Hao!'rrolarucb He no BccMv ropH3oHry, a B oaHoM
cexTope), HO Bcc xe noJryrreHHbre peynbrarB! coorBercTByror no
roqHocr! nyHKraM lV x,lacca <I,lHc.rpy(q[u> 194B r. TaKar roq-
fiocrr, AocraToqfia B Hacrorrqee BpeMr lr B 6yAyrqeM Arr Mrrorfix
ucc,reAoBaTer''rbcKrrx pa60T ! /tu.rapKrrAe [3]. A.ra ycneuruoro nplr,
MeHeErlq (o6uero a3fiMyTa!'rbr{oro cnoco6a> B AHTapKTIAe rreo6xo-
AUMO I1MeTb roqHbre 3QeMepna6r (2 tr 14) Ha6,rroAaeM6rx 3Be3a,

Ta6xulra 2

289.
290

B 1946 r. p. B. KylJnrrxfiii [6] noAroroBH,r a!'rrr qe!'reji aepo-
ttaBxraqlrn Ta6,1 qLr Bbrcor u a3ltMyToB 12 rp(ux 3ne3A (TBA3)
AIt qersblx urripor or 30 Ao 76" $a6rr.2). B 1955 r. AprrriuecruM
llrrcrrrTVToM rrnaru ro o6pa:ry TBA3 ta6, uot Bb,cot rj dr V)toB
jZ rl'Kqr ro,,(Hbrx 'Be,r lTBA3-o) .4.I r u rlor o. -44 .o 88..

lJo ra6-. ub TBA3 I I B43-ro neu-ro6sr-. r.rn nolesbrx acrpo-
ollpc4rier,II no c,le4\ oulhNt np.{r,HaM:

o6pa3eq ra6ruu Bbrcor q a3rMyroB 3B$r (TBA3)

'l,l.i,l.
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a) oHn !(r'rroqalo-r rorrLKo l2 rpKnx 3B*A, xoropbrx HeAocra,roq-
rro A{'rrr onepaTnBHbrx oI]peaereBnii KoopauHaT nyHKra r{aK crloco6oM
CoMuepa, Tax u <o6quM a3fiMyraJrbHlrM cnoco6oM>;

6) 3Be3AHoe BpeMr s Bbrpaxe o a rpalycBoii Mepe c uaroM lo,

B) a3HMyTt,r 3Be3A Br,rqHcrcHr,r ao 1", lTo 3a,rpyAHrer nx o6Ba-
pyxeHne, Tar( xaK no!'re 3peHfir onTnqecKrx acTpoyHttBepcanoB
AKM-3A, Br,rr,,q-T4, Thco-003 n TA-05 MeHr,rtre 1o;

r) uar B 2'.ro urHpofe ycnox||eer ltHt.pro..fpoBaHfic,
llo,)rovy ucrecoo6pailto r3veHutb.tp)t(rypy rT x Ta6,'tfiu. B

qac, Hocflr arr Aurapnrlr4u raK (ra6n. 3):
Ta6irrra 3

O6pa3eq npeAra.aeM6rx e+€M€prA rpxrx 3B€3A Arr Anrap(rrAbr
(JS 589i m:2,4; 0:0r25m; 6: 42'261

35

.i:
ii ris

l5
t2 25

0"00, 24"t4',
24 r0
24 23

0"00,

-4 30
58

157
000

0"00'

-3 00
--603

0"00'
-3 09

-617

35"54'
35 55
35 57

22'34
22 A7

??.r:

it io
72 33
72 34

4E

''ziz
156
000

422
2 ti
000

37'34',
37 35

on25
t5
05

418
209
000

.''.
12 45

35
12?5

a) Ta6ruqbr cocraBurb Ar'rr xHrepBa,ra ufipor or -65 lo -80'('fo ccrL A,rq ceKropa pa6()r coBe'rcxrx KoHTrHcHra,rbHLrx aHTapKru-
qecKnx 3KcneArrqrii) c aroM no q B l'nnu 1'40'(100'), qro no3Do-
JrxT Ilpocro no,!y'{arb 34reMepnAbI A!'rt nyHKTa Ha6nloAefixii;

6) AaBarb ne sHcorH /r, a 3efl[rHbre pacc,rosHnn z, .rTo yAo6Hce
IIpu pa6oTe c acrpoyHrrRepcaJraMtr u pa3ir,rqHbtMr.r Ta6,'t qaMu Ant
acTpoHoMnqecKtx rlh!qIlcrleHHil;

r) 3BerrHUc Bpevc s np' nctas,tnrb B qacoBoii M(p. c ua-
roM l0n;

r) BK,lro,irirb B 3QeirepxAbr lce rpxre 3Be3Abr (/n<2,5) c aeH{r-
lrBlMr{ paccroqHfirMr{ or 0 Ao B0" * u Ars }(axloii 3Be3Abr orBecrfl
I -2 clpa'rruH /n lanrrc'rvocrH or QopMzr, r"6,r.ru).'laKt. i+evep'rrh 6y,'ryr norn-nL n,rr pnna cnoio6or acrpouo-
MriqecKrix onpeAe!'reHrii B AHrapKTfiae, A!'lr nccreAoBaH,lq acrpoHo-
Mu!ecKoii^leOpaKuHh-r r. a.

ts 1973 r. A. B. EyuveB'r A. M.6pexoe Il] cocrzs,r,r qr'l
ApKr r.H 

'OcvFp,ribr l4 rpKHx rBr'n .r,Tfl rurrlor 60. 90'qepeJ lom
no trpFMcHH ao l' ucpc" lo no urrpo'e. OH coorBercrsytof rTflM

.3rMyra ua 6orLuux

t0

3EeMepuad q Ans pa3nenbnoro onpererensi
3d,nrrLrx paccrorsnrix.



B ra6n.3 u KpariHux KonoH(ax npxBcAeHo MecTHoc
BpcIlrl s; 3errrr'rfioe paccrortile z !Llqncr'rrrJtocb no rFopMylrc

2: arc cos (sin qr sin 6 +cos q cos 6 cos l),
a a3n,\{}jr (c }trcroM oco6cHfiocreii c} foqHoro ARrlxeflrrt
ror(rroM lro.ryurap rr)

(25)

(26)
"4 

: rrc tg sln,
(lg .i cos I - sin 9 cos l)

Ailt KatKr'toii rxrrpor,r 3Qcr\rcprrlrlr : IL4 Br,t.utc"'rcltbr c aroM I
B l0m or 0100n Ao l2i00m. [IocKorh(]' rprr Ha6r'rroAcHUrx qauc
rrcnorb3ycrcr 3DC3,!LHDii riporrorlerpi ro apryr{eHT I 3aMcHc!r Mccr-
Hr,rM 3Be3Arrr,rM BpeMencM s:a+1. B lio,roHKe A rlpllReacHu tre a3ll-
MyTlr, a pyM6hr. 3ro roirnorrrcr rrprruenrTs 3rlcvcprrAr,l (BLrqI{c,'teH-
Hbre or 0r00d' r(o l2ri00D) s rc,reurrc rte,,rhrx cvrori n coKpa.r.rr'rt

IJc.rrrr I}peMr Ha6,lroAcrIrir (Io xporroMfrpy) HaxoArrrcr B reBoii
I(oirorrxc, 1o,4:lB0'+.4', cc;r|l,4'<0, rr /:A', cc]r[,,1'>0. Ec,rrr
t(c BpeNrt na6ilro^crr ii R lrpnroii (oJrollI{c, To ,4 =360'-,4', ccru
A'>0. Ir 11:180" A',autL A'<0.

llJlt rroAroToBI(rr r(!cMcprrr't rpt(Ilx soc:/l Ar;r Arrrap(ruAur rranu
cocraR,rcrrl rporpaMlra rra r:rr,rnc AJIfOJI-60. Ta6n. 3 npclcraB.'rrer
o6pa3c[ rr,utr.Ir eocMcpr,'l na crpallllqy AUny (arrOastr'frro-tur(f-
poRofo rrc'ftrraro lcfo ycrpoiicrsa) 3BM M-222. Ialr yrc lporpaM.
My MO)KIrO riCuOJ ,3Oaalb /'lJrr COC]ADitct tr 3qJeMCpIA rr,1rc6brx
urlrporax,

Tr rtv o6l\a.roy, ){ Arrrj'nhr't.lc r1n urrp.rcn(rrrri r(JoprLrrtrct c
TotrHocTLrc III, lV xracca npx rra.lrrqrrrr rIlrcrpyMcfi'ron cTo\Ilo
pa3AercfirrbrM Rcprrrr{axbrrbrM (pyfoM (rrrra AKM-3A, Thcc,-010, T2,
V5 Ir r, a,) voxlro fipnMc 11b xaK crroco6 CoMrrepa, rar( rr <o6urrrii
a!fiM)rrJ|LIr,rii c||nco'l-. IIpI jr.trl, i ctp)Mo l,r fl ljt
Ay-2 l0' lr,.r, froCpJ.ru ,rlir!1, rtrL {o6r.Lrrir ir,rMyrrnLrrLr; cnu
co6), FIo n llprr Harrn!fifi rrrrcrpyMerrroB c'lo,r[o pa3/tencRrrbrM Bep-
TTIKa,16HLI[r KpyroM BLrroArree (o6ruri] a3fiMylaJrhrrbrii clroco6>
6,raroAaprr ero nlcrM)rrucclBavi yI(a3aHHbrM Br,rl1jc.
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!'1, K. BOHCJ']ABCKHN

9HTPON I,,I' PEJIbEOA, PACCMATPI,I BAEMOTO
KAK CflYqA[.| HOE NOJIE BbICOT

Pe,'rl,eQ npeAcraB,lqer co6oti HenpepbrBriyro coBoKynHocr6 ToqeK,
Encofbr KoTophrx pacflpeae"lelrbr B nHTepBa!'le o.r zo lo zn, Ecnrl
3Ty" COBOr(ynHOCTb paCC[faTpll!aTb B nCPBOM npu6!r]nXeHfiH KaK CJry-
qanHoe noJle BbIcoT, To ecTb He npHHfiMaTL Bo DHIIMague cyulecT-
Byroqfie MopQonorlqecKlre cDr3lr Me)K,r(y oTAer''rbHbrMIl loqKaMH, fo
gHrponxr penbeqra Moxer 6brr6 3anucaHa ra( [4]:

H(t)= l(z) toef Q) dZ - los Az, (t)

rye flZ) - atoiFepeBqlra,'Ibsat oyH(Irri'I pacnpeae'IeH[s Bblcor;
crMBor log o6o3Haqaer ABoITqHI'Iii Jlorap rFM; Az - npfiHtrblii
XHTEDBAJT KBAHTOBAHT' 86ICOT.

Heroropoe npeAcran,'refile o xapa(Tepe rfyuxuuii, xoropue, a
KOHeqHOM CqeTe, OflpeAe!'rrroT 3HTponltrc pe,'r6eQa, MoryT AaTb rpa-
q)nKn n,'IorHocrl{ BepotrHocrrt, nor'ryqeHHde no onbITEbtM AaHHbIM
a.rrr 30 pa3,'rtrr{H!rr yqacrroo Mecrrocrn (puc. l). Ilnoqagr :rnx
t_qaclKoB cocraB!'rrer 0,25*29 KM':. Pe"lbeQ fix rllfluqes AJt paB-

I,IHHori Mecrllocrui noJlorue c(roltbl, ao,,rfiI]br t 6a"'IXIi, lIofiMbI peK,
BO/1Opa3,1e,'IbHbIe IIIaTO Il T, A. PaccrotHfie I{e)I(Ay OTAe,'IlHbrMn
yqacTr(aMIr xoJ,re6llelct oT I ecKo!'IbMx ruIr'loMeTpoB Ao HecKo"!6Kllx
coTeH Kn!'roMeTpoB, no3,oMy lrx TeppnTopuanbHoe pa3MeLL\eHue Mox_
HO Cqr{Tar6 C,rrylaiiHBrM. To xe caMoe cJre,4ye, cKa3arb 06 oqepra-
Hurr,paHr'rq x rcoMopoo.qorH.recl(orr c,rpoesfin pelrrbeQa-
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