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B. A. KOBAJIEHKO

K yCTAHOBJTEHI,TIo UCXOAHb|X
AI,IPEKIIUO H HbIX YTJIOB

B TIOJII{IOHOMETPI,IH 3_4 KJIACCOB

flpr.l npox.naAKe noJrr,rfoHoMerpr{qecKnx xoAoe B u 4 KJraccoB
BOSMO}KHO OTCYTCTBHC BHAHMOCTI,I HA OIIOPIIbIX IYHKTAX TIO HATIPAB-
JIeHTIflM' AHpeKIIHoHHbIe yrJIbI KoTopbIX Mo)KHo npHHfrb B KaqecrBe
HcxoAHbIx. BosuuKaer ga1aqa ycraHoBJlenr{fl c rorlnocrtp I ..-2u
ubxo4nux Ar{peKlrr4oHHbrx yrd'roB, neo6xoAnurrx, c o4uoft cropornbr,
AJrff KOHrpOJrff H ypaBHVrBaHHfl, yDTOBbTX Usrraepeunft u, c 4pyrofi _
ATf NCPCAAIII-I KOOPAI{HAT C ONOPHbIX NYHKTOB HA NYHKTbI IOJII,ITO-
,HOMerpuH. Pelllr.rrb ee craparorcff c MHHr.tMa.utuoft sarparofi rpyAa
Ir cpeAcrB, noJrbsyflcb teoAesr{}IecKuw vinu acrpoHoM[rlecKuM cno_
co 6 avw.. f eoAegu qecxnft cnoco6 rp e6yer rzJr r.r nocrpoeH rcfl rH ?plx{Hbrx
gHaKoB, orKpbrBaroqllx BLIAHMocTI, Ha cMex{Hbre [yHKTbI onopuofi
cerlr, r{Jrr{ AonoJrHHTedrrbHbrx yfJroBbrx H3MepeHwit Lnn nepeAarrr.r ALr_
peKuHoHHbIX yrJroB Ha KOHeqHbIe CTopoHbr rrod'rHroHoMeTp[qecKoro
xo4a. AcrpoHoMuqecKaft cno4rzrcr K olpeAeJreHuro acrpoHoMr{qe-
cKOtO LrJIr,r reoAe3ldrlecKoro a3LrMyToB LI3 Ha6"nrcAeunfi He6ecHHx cee_
TLTJI.

O6parurra BHITMaHHe Ha oAHH .racrHHfi cnyuaft. feoAeguqecKoro
cnoco6a ycraHoBJreHr{fl HcxoAHofo AHpeKquoHHoro yfJra. Ilycrt
oAuuoqnuft roJrlrroHoMerpuuecxnft xoA o[[paercs Ha ABa nyHKra
IOJII{IOHOMCTPilI4 HJIN TPI,IAHXYJIflIII.II{ BbICIIII4X KJIACCOB I,I HMCCTCfi
BOSMOX(HOCrb [peaBapr{reJrbHo _ypaBHflrb ero yrJroBbre r4sMepeHr.rq.
B erou cryqae, cJreAyfl lI. A. faftaaeny Il], rpr{MeHHM AByxera[-
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ypaBHHBaHr{e, yAoBJreTBOpr.rB Ha, rrepBoM gralle yrnoBble'yc$o-
Bropofi eran ypaaHuterrndx sbrqricfieHufi . saK&Iotraercg B

rrep$ KoopAr,rHaTbI onopHbrx nyHKToB HcxoAHoro ALI-
HOIO yrJra c nocJreAyroilIr{M ypaBHI,IBaHHeM KoopAul{ar [yHK-

nonurosoMerpun. 9ry Bropyp uacm pa6orbl BbInoJrIIqeM Mero-
rrocJreAoBareJrbnbrx npn6nnxennft.s raxoM rlopfl.tl,Ke. r

VcraHaerunaenr npa6JII,Ix<eHHoe sHaqentre oq AI{peKqHoIIHoro
oAHoft I{s KoHeqHbIx cropoH xoAa,

[oJrHfoHoMefp[IrI,
HeBs3KH. V.*, Vn

BH'rucrseM Ar.rpeKIr,HonHble yulbI cropoH
as KoopAHHar Ax;, LAu u KoopAI{[IarHbIe

- i ,'

3. Ilo.naran, qro HeB.rr3KI.I KoopAI{Har flBJlfllorcfl cJIeAcrBHeM.or-
oHeHr{ff Aa upu6.nuxenHoro ALIpeKqI{oHHofo yrJIa or ero rorlHqlo
aqeHufl II,cJIeAcrBIteM cl{creMaruqecKldx norpellruocrefi ol:vsr

I{g cropoH sa (v ._ roerpQuUueHT cl'IcreMarllq€cKoro BJI'rIfi-

), uaxoAnr'r c rroMo.Irlblo ,q4QQepeuqua.nruofi $opuynu

^ W, Ia"l - Vl*l\yl
act : (t)

4. VlcnpaotrteM Ha BeTLITIHHy Ao c o6parHblM 3HaKoM gger.{l{_-
IIr{OHHbre yrJrbr xoAa H rroBTopHo BbrqucflqeM ,a,xi, Lut V*, Va

AMera H3 acrpouoMurlecKux ua6tnAeuufi Moxtuo noJIyrIlITb ABy-
cnoco6aMH. llepouft 3aKJlloqaercr B onpeAeJIeHLIIr ng ua6.lrcAe-

Ecrn eo BTgpoM npn6nuxeHall sHarIeHIIe ,Ao oxaxercff npe-
r{4,ro MaJrbrM, 3aBepuaeM ypaBHHreJIbHbIe pacrlerbl: paclpe-'

M HeBflsKH W* Lr W, c o6patlrutr snaroM B ilp.upal{eHnr
Har npoilopqr{oHaJlb'Ho AJII,IHaM CropOH I{ BbIqUCrqeM KOOpAH-

onpeAeJrfleMblx nyHKroB npn yflpo[reHHotu cnoco6e ypaBHI'r'
rr,fr, rrllr4 x{e np I,I MeHff eM cTp oroe yp aBHI,IB aHLIe [oJIHroHoMeTp l{qe-

xoAa.
B npornruoM cJryqae HaxoALIM.rperbe npn6.nNx<euue Aa-. Bu-

14fl. HA MOACJII{ IOKASAJIH, qTO ECJII{ HAIIAJIbHOC SHAqCHfiE

?AHOTO Ar4peKqUoHHOrO yrJla npHHflrO C IIOTpeIITHOCTbIO MeHee

, ro rperbe npu6.naxenlre He norpe6yercs.. 9ro peIxeHLIe crpol
,.qeM B pa6ore [3] .

AcrpouorranqecKlle ua6.nrcAenus Ha onopnblx nyuKrax IIoJIt4ro-
MerpHr.I Aalor Bo3MoXHOCrb ilOflyrlnTb AI{peKuHoHrHbIe yrflbl uc-

brx Ha[paB.negrzft I43 Bblpaxegug. a:ar-y-6, rAe 4r - leo-
narl asurrayr ucxoAHoro HanpaBJIeHI4ff; y - layccono c6nn:

He MeprrAnauoe; 6 - norpaBKa sa KpIzBH3Hy ueo6paxeunl
u.Iecroft ilLtHwLt Ha nJlocKocrl{.

HcxoAlrue AaHr{bIe o6u.lno ilpeAcr_a-BJlfl lorcfl raK: HMeIoTcfl rIJIoc-
npsMoyroJrbHbre KoopAHHarbI X, Y onopnblx nyHKroB H Hx Feo-
qecKr.re AoJrrora I n urupora B. AcrpoHoMHqecKl{x xoopAlluai

Il g Her. ,I[,"nn euuucJleqliff y H 6 npl{MeuffIorcs o6qenseecrHble
MyJrbI. OnpeAerenne xe reoAesnqecKoro a3nMyr?. er rlplr ,Ha-
I,rrr roJrbKo reoAe3r{qecKlrx KoopAliHar acTpo'HoMl,IqecKoro nyHKTa

/er HeKoropux nonogesufi.
pex(Ae Bcerq saMerHM; rITo reoA$Hrlecxufi aeuuyr 3eMHoro
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Hnft l1o ?, n rp acrpoHoMr{rrecKofo a3r{Myra a c nocreAyroulHM BBe-
AeHveM B Hero nonpaBKr.r ilannaca:

a":.s - 15 (I - l.) sin q. (2',)

Bropoft ocHoBa.H Ha [ocrpoennu rat<oit ilporpaMMbr Ha6.nrcAeuraft
cBerHJI, o6pa6orra xoropofi c L u B npr.rBoAHJra 6nr uenocpeAcrBeiu-
Ho K sHaqerrw qr. Moxuo sarrucarb a:A*Q, c.:A"*Q". 3Aecs
A:f (L, q) - asnMyr cBeruJra, orueceuHtrfi Ha BcnoMorare.ltnofi
ue6ecHor? cQepe K acrpoHoMr.rqecKoMy seHr{Ty (nuuucnaercfl rro acr-
poHoMLIqecKHM KoopAr{HaraM I w cp); A":f (L, B) - a3nMyr cBe-
THJIa, orHeceHsurt K reoAe3uqecKoMy 3eHnry (suuac.nxercrr no reo-
AesuqecKnM KeopAuHarav L n B); Q - yroJr npll acrpoHoMuqe-
cKoM SeHUTe MeX(Ay BepTHKaJraMr.I CBeTI,IJTa LI 3eMHOrO npeAMeTa
(nsueprercfl c noMou{bro yrJroMepHoro HHcrpyMeHra).; Qo - 

yroJr
npH reoAe3l.rqecKoM seHHre MexAy KpyfaMH, npoxoAsulrMn rrepes
cBeTI{JIo ra ser}aHoft npeAMeT. ffoc.neAnuft Mox,Ho BbrrrHcJrr{rb no Qop-
MyJre

- 
Q" - a - (1 cos A, - Esin.4") ctg a,

rAe q: 15(),-f)cos p; E:q-B - cocraBJrsroulue acrpoHoMofeo-
Ae3uqecKoro yKJroHeHris oreecnoft JrLrHHrr1' z - senr{rHoe paccrofl-
HI,IE CBCTHJIA.

EcnIa e pac[opx)Kesuu Ha6;loAareJrrr r.rMerorcs ToJrbKo reoAesr,r-
qecK[e KoopAaHarbr, L u B, ro reoAe3urrecrnft a3r{Myr HanpaBJIeHI{fl
Ha senruoft npeAMer fis Ha6rroAenuri ogl.ruorlnoro cBeTrzJra Mo)KHo
nofiyrrHrb roJrbKo 13 Bbrpaxeqr4fl Qr:Ar+Q---(q cos 4"-6 sin A") y
Xctge. B cpe4nnx u ro)KHbrx rxr4porax nan6o.nee eQQexrunuu c
roqKri 3penlrs rorrHocrr{ o[peAeJreHrafi u sarpar rpyaa Ha6,rrcAeunq
flo.rrnpnofi sBesAbL B erux rrraporax 4.irr llo.nnpHort ssesAbr MoxlHo
noJro)Kr,rrb ctg z:tg !p, cos Ar:l; sin Ar:0. TorAa

ar:4, + Q - 15 (I - l) sin 9. (3)

CpaenuBan (3) c (2), npaxoar,rM K BbrBoAy, qro s 6olr,urnrHcrse
cryrraeB BbItIHcJreHLIe agI.rMyra flo.nnpnort gBesAbr no reoAe3uge-
CKI{M KOOpAUHaTaM Aaer rOT >Ke pe3yJlbraT, qTO H BbrlrHCJreHHe nO
KoopAlrHaraM acrpoHoMr-rqecKr{M. .[,nx nonyveHr.rs reoAe3aqecKoro
asHMyTa or Ha[paBJreHIifl Ha ser\aHofi npeAMeT geo6xoArzrvro 3HaTb
cocTaBJrsroilIyrc T yKJroHeHns orBeca B nepBoM Bepr[KaJre HJrH

acrpoHoMHrrecKyro AoJIrory rryHKra.
Ec.rru, cocraB.rrflrourwe yKJ-roHeHHfl orsecHoft aLrHrrH Her{3BecrHbr,

To reoAe3nqecxnft a3HMyT HalpaBJIeHr,Ifl Ha 3eMHoft npeAnrer Mo)KFro
uafl,ru HenocpeAcrBeHHo rrs ua6nroAenuft gsegA, nu6npan Hx B

IIJIOCKOCTH OAHOIO BCPTHKAJIA I{d'II4 PgAOM C HI.IM I] PACNOJIATAfl
paBHbrM gI{cJroM no o6e cropoHbl or 3eHLITa Ha npriMepHo oAr.rHa-
KoBoM yAaJreHr.ru or Hero [2,4l .I4cxo4uul,ur BeJrraqraHaMH A,rfl Bbr-
r*rcJreHr{fl a3uMyra cJryxar.reoAe3r{qecKue KoopAtrHar:';- L u B.

Henocpe4crBeHHo rzs Ha6,nrcAeHnfi eeesA uoxno rtoryrrnrb r4

Ar.rpeKrlnoHHurl yron HarrpaBJrgHHff Ha seMHofi npe4rraer. Mero4uxa
raKoro o[peAeJreur{s r.r3Jro)KeHa B [a] . ["ua o6pa6orxn na6rrcAe-
nuft ue rpe6yrcrcn roqnbre 3HaqeHlrfl acrpoHoMr.iqecKr{x r.rJru feoAe-
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gHIIecKI{x KoopAIrHar acrpotryHKTa.,Ilocraror{Ho BblrtllcrKTb ycJroB-
Huft asuuyr c ycJroBunrnau (npu6Jrr,r>KeHHbrMu) 3HarreHHsMLr urnpo-
TbI I,I ,U.OJIIOTbI.

B or.nuque or orrpAeJrenufi no llo.napnoft 3Be3Ae AJrfl HelocpeA-
CTBeHHOTO HaXOXAeHLIq, I{ reOAe3UqeCKOrO a3LrMyTa, H Ar.rpeKUr{OH-
HOrO yrJra HyxHa noBbrllreHHaq ToqHocTb perr{cTparT,It}r MoMeHToB
rrua 6n roAeHuq sBe3A H npeAB ap HreJr bHoe o[peAeJreHr.re as uulrra.truofi
rraqHo-HHcrpyMeHraJrbHor? pasnocrn (AJII4P). 3arparu BpeMeHLr
r,r cpeAcrB Ha BbrrroJrHeHrie nporpaMMbr raKrrx ua6lroAeuufi nospa-
cTaIoT HacToJIbKO, rITO BptA JII,I MOXHO peKOMeHAOBaTb r{X AJIg
YCTAHOBJICHI.Ifl HCXOAHbIX AHPCKIIHOHHbIX YTJIOB B NOJII{IOHOMCTPITH
3-4 xJaccoe.

Hcx.nroqeHlle Mox(er cocraBJrrrrb cayuaft, KorAa Ar{peKu}ioHHble
yrJrbl onpeAersrorcq na o6onx KoHqax noJruroHoMerp[qecKoro xo-
4a. Ouo BblreKaer H3 cJreAyroqnx coo6pa>Nenrafi.. IIonpaBKy B Ar{-
peKuHoHHbIrt yro;r sa A.IIHP HaxoAfr r,r3 BbrpaxeHr{t

. AA: 15 (sin 9 - cos g ctg z cos A) d?'.

flpr Ha6.uroAeHuflx cBerr.rJr B rrJrocKocrrr oAHoro BeprnKaJra c co6-
JIIOAeHHeM CHMMeTpHH OTHOCT{TeJrbHO 3eHHTa

dA:15 sinq dT,

JILIEHO - LITHCTpyMeHT aJrbH afl norp eUHOCTb pe-
rlr,rH BpeMeHH.

a3Hocrb urupor onopHblx nyHKToB rroJrl,rronoMerpnn naa;la. Ec-
nu AJIVIP He orrpeAeJrflrb rr ue bu.lucnsrs o6yc;roureHnbre eIo ilo-
rrpaBKn, ro o6a ucxoAHbrx Ar.rpeKrlr.roHHbrx yrJra noflyqar oAHy H ry
x<e clrcreMarr.rqecKyro ilorpeuHocrr ,Acl. Osa He noBJrr.rfler Ha yuro-

Io ,HeBflsKy xoAa. IlogroMy, ypaBHflB yrJroBbre rrsMepeur{fl, Mox{Ho
Hafiru no Qoprr,ry.ne (l) Ao r.r BblnoJrHnrs aropoft gran ypaBnureJrb-
HbIx Bbrqr{cnewuit. Ifpu rarou .noAxoAe K AeJry 3HaqnrerbHo co-
xpaqaercff BpeMfl Ha opfaHu3aunro acrpoHoMr,rqecKr{x pa6or.

l. lafi.daee II, A. MarcMaruqecKar o6pa6oga reoae3r.rqecKr.rx cerefi. M..
977. 2. ftoeatteurco B. A. K onpeAe,reHrlrc ieoAesuqecxoro asuMyra no na6;rro-

grr,r AsYx 3B$A, pacloJroxeHHbrx s oAHofi nepruranruofi . rrJlocKocTri cuM-
HqHo oruocr{rerbno eeuu'ra ll leo4esua, xaprorpaQua n aepo$orocbeMKa.

Brru, 3. C. 45-47.3. Cadoecrcuil H. H. Q6 onnoM ng cuoco6oe bbrqr.rcaeglg
oJruroHoMerpaqecKoro xoAa, rrpoJroxeunoro 6es nsrr.repeuu.fi npr.rMbrqrrbrx yrnos ll
eoAe3rir u raprorpaQus.. 1974. N! 1, C. 15-20. 4. Vpa,toe C. C. Kypc reo4e-

acrpouoMur{. M., 1980.
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