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B. B. KHPH|TYK, H. H. OJIENHHK

onblT 0nPEAEJI EHUfl ACHMMETPH I{
ACTPOHOMHII ECKON PEOPAKUH H

BEJII{3H TOPI{3OHTA

IIpn nocrpoeul{r{ nro6oft reopulr acrponoMuqecxofi peQpaxunu
flocrynnpyercr cHMMerpHa peQpaxuHLI orHocHTeJIbHo 3eHI'ITa B JIIo'
6olr uaupaBJreHHH He6ecnor? cQepu. flpu ,arou HcxoAflr Ir3 npeA-
craBJteHnff o6 arruoc$epe KaK o cpeAe c cHMMeTpHtIHbIMH Queuue'
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II XapaKTep.ItcTI{KaMH COCJOqHH' OTnOCr.rTeJIb.HO 3eHHTa Mecra
AEHI{'.

Aua.[us agporornrrecKrrx uqcJreAosanHfi aruocQepnoro Bo3Ayxa
pa3nurrubrx Bblcorax yxagbrBaer Ha HecoorBercrBue pea.iluuofi

TAKOMY NPCACTABNEHHIO, H, KAK CJIEACTB}IE O{OrO, HA
saBucr.rMocru BernquHH peQpaxuull Ha QaxcnpoBan-

seHr.rrHoM paccrorul{H or a3uMyra ua6nrcAenux.
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B 1973 r. B ceBepHbIx llruporax (p=69" ff) rr,ru uocraBr.rJru eKcne-
no onpeAeJreHr,Iro BeJrHrrHHbr H3MeHeHI.rfl peopaKrIr{H B6JIrrSLr

loHTa B 3aBr{cr{MocTl4 oT aSuMyTa Ha6JrIOAeHr,rri. Brn3ropr.rSoHT-
SOHy Bbr6pa[rr4, HcxoLfr. H3 Toro, trTo H3MeHfleMOCTb BeflHrruHbt

KrIr{H Ha @UXCIEpOaaHHOM 3eHHTHOM paCCrOqHfiH B 3aBHCHMO-
or agnMyra, Kar- r4.BcrKoe auoMaJrbHoe ffBJreHHe B pe$paKqun,
I,IAHo, 6yAer reM 6orrule, qeM 6orbure seHHTHoe paccrotHHe.

3HairI{T, rerr,r 6onlure 6y4er BepoflTHocrr o6napyxeHuff sToro

poHHbrMH H3MepeHHf,Mr.r, MeTeo[apaMeTpoB npH3€MHOfO CnOg

eHr,rff r,rHcrpyMeHraJrbHbrM MeroAoM. Asoua.nna peQpaKqr,ru oIIpe-
ffJrr{ no Ha6JrroAenr.rflTyr_ seHnrHbrl pa_ccroqHnft Coanua u .Ilyuu
taseecrHort MeroAHKe [], 3]. Bu6op- Coluqa u JIyHbr B KaqecrBe
I€KTOB Ha6.nrcAeHuf no3BoJII4JI [oIyrILITb He[pepbiBHufi pr4 sna-
rufi aHoMarrEfi s soHe 81"(.2(-87o n pasnuvHbrx HarrpaBJreHr{f,x
aslrMyry. Onpe4e.neur{ff aHoMaJruft pe@p arrlHr,r ConpoBox(AaJrncb

yxa Ha Bbrcore riHcTpyMeHTa: cr{Jrbr r.I HanpaBneHHff B€Tp8, TeM.
rypbr H AaBJreHHr, a raKxe rpaAHeHra reMnepaTyplt.,Ha6nro-
fl BblnoJrHflJrucb HerpepbrBHo c l9hlOn 13. VIII. 73 r, 4o 5h20r4

VIII. 73 r. * Ha pH;.'l npeAcraBJreHa cxeMa pacnoJroxeHr{t
fxta ua6.nrcAeuHq u ceKropoB Ha6nroAeHnfl Cornqa u ,Ilynn. )

Satua

s MecTHoe.
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Ha ocHogaHHH AaHHbrx ra6n. l-4 MoxHo caeJlarb BbIBo.u,bI:

l. Mereoyc,IloBnfl B nyHKTe sa6.nrcAenNfi usnaeHsnucb He3HaqH-
reJrbuo (Aaueuue - Ha 4 rvru pr. cr., reMfleparypa * ua 6o C,
cKopocrb r.r HarrpaBJreHHe BeTpa - npaKrHqecKLI nocroanHu).
!{Cx.nmqenue COcTaBJIfleT I,I3MeHSHIIg rpaAr.renTa TeMrreparypbl BO3-

Ayxa, qro BnoJrHe 3aKoHoMepno: B AHeBHoe BpeMfl (na6;lrc4euua
Co.nnqa, ceKropbl ll0"(a(120" u 238?1a1243") npnseusltft cloft
BO3AyXa xapaKrepl{syercfl HopMaJIbHbIM paclpeAeJIeHHeM TeMrIepa-
"ryprt (dTldh<O), a B HoqHoe (na6.rrro4enux Jlyutr, ceKrop 325"<
(a(40') B rrprI3eMuoM cJloe Bo3IIRKaIor MoIrlHbIe llHBepcllll reMrle-
parypbr @rMll>o) Ta6;rrrua r

Auona,nnn peQpaxuxu B ceKrope ll0"<a*<120'
Haqa,qo: 19hl0n (n:40\. Koueu: 20h50^

81,5"
82,0
82,5
83,0
83,5
84,0
84,5
85,0

86,0
86,5

_ qR"

-lt,714,5

- 19,8

- 23,0
---25,0

-20,1_9Ct O

-2814
-27,3* 31,4

1 1,3
llrl
10,9
10,7
t 0,4
ln 4
i0,2
10,1
10,1
9,7
9,6

741,9
741,9
7 42,1
742,1

'/42,3
7A9 4
74',) 4
'14, a
742.6
712,7

, 0,083
*0,080

- 0,{)79

-0,069
-0,962
-0,054
-0,025
-0,013
-0,017+0,02r
+0,013

1 l0'
lll
112
113
li4
1r5
116
117
1i8
119
120

2,1 v/

1,7 w

2,4 w

2,9 W

* 3aecl u Be3ae a3uMyr c orcquran or ToqKtr nra.
T a6 nuua 2

Anoua,nns pe$parqun B ceKrope 238'<a.<243"
Haqa,ro: 4l'06* (n:22\. Koneu,: 5h20'

t,.C 
I 
, l.

d'r, 
Idhl

Dani M I

-- 0,079

-0,06 
t

-.0,047
-.0,0{}5
-i- 0,{; l3

CH,'la H HanPaB-
,1eHre BeTpa

1,8 w84,5'
85,0
85.5
8tt,0
86,5

+9,8"
_-r 7

-4,3
-3,6
-+,*

'79
7,4
6.6

745,6
745,7
745,8
746,0
746,1

243'
242
241
240
238

2,1 w
2,5 SW

2. 3uaqeuus aHoMaJrltfi peQparunu B HccJIeAyeMoM Auatta3oHe
seHHrHbIX paccronHuft rlo KaxAoMy H3 ceKropos Ha6rl,oAeunft xopo-
IUO COfJraCyrOTCfl C BbIIIOJIHeHHbIMH paHee HCCJTeAOSaHT'rnUU Il ,2,- 4l
1-r uMeIoT TeHAeHUHTO BOspaCTaHHg nO a6Conl,oTHofi BerllrlfiHe npu
yBerHrleHHH 3eHHTHOTO paCCTOflHHfl. HO SAeCI geo6xoAt'tit',to orMe-
inrr, {to e nx(Hoft qaerx ue6ecsoii cQepsr (ra6.rr. 3, 4) era reHAeH-
irhs Hecxo.lrbKo Hapyuaercn. Asoua.nnu peSpaxuul't, Bo3pacralor no
a6connrfiori BeJIuqlIHe B Aua[a3oHe 81,5"(z(84,5", Aocrufaq MaK-

cLIMyMa npn z:84,5". 3areu Hx BedrHqI,IHa pe3Ko naAaer (lApl = 12"
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e:85'), nocJre qefo cHoBa HaquHaer Bogpacrarb..V nac sersaHlrft ornecrn sro HapyueHne K norpeuiuocrr" ,1r".p""nft.
aqenrfl, asoua.nnft Ha KaxAoM l.rccaeAyeuoM 3eHHrHoM paccro"_
I ::ry1:11-{-{": T 7-8 sa6uroAeHnfi, a, Kpgll^e toro, bospacra-

a6co.nmnori eernqaHbr aHoMaJrnrj Ao z:g4,bo 
" nodn"ov"r*""

X"^^::-_1":-"y:_HrreM . 
o6napyxeHo no He3aBHcr.rMbrM Mex(Ayr6orl cepu:u na6.nrcAenafi (xai<- K BocroKy, raK r,r K sanaAy or

epu4naHa) B roqKax cd;epu, yAaJreHHbrx Apyr or Apvra 11o a3H_

L-Ty My"lHo Ha 50'. flo,ar_oily pa3yMHo obl"cnu"o'iro"upy*"n_
bIH eaKT HeKoTopbr!,rn_ oco6eguocrsMr.r npoxolKAeHr.rn cserosororlepe3 cfion arrrao'cQeprr, cooTBercTnyoulr.re groMy 3eHHTHoMy

lqHl,rn B AaHHoM ceKTope B nepuoA Ha6.nrc4ennft. 
'

An-oua,nru pe6paxqun B ceKrope B25.4aqg. 
Ta6:nuua 3

Haqaro: 22hl0a (n:76). KoHeq; 6h2goi

+0,1rol
+0,1
+0,1

0,1
0,t
0,1
0,1
0,r
0,1

a

^ | 
""ruHHanpaB-- 

| 
reHHe Eerpa

t, oc B, uu pr.cr. dh
r pa a/M

81,5"
82,0
82,5
83,0
83,5
84,0
84,5
85,0
85,5
86,0

+ 1,2"

- 5,1

- 5,4

- 6,4

- 8,4

-15,7
-19,8
-l1,6
- r6,1

-20,0

- 3,t'
- 

*' I

- 6,4

- 8,5

-11,0
-.15,3
-19 0

-10.2
- 19,0

- 19.2

745,3
745,2
745,0
744,8
744,6
744,3
744,2
744,1
744,0
744,0

359,5'
352,0
347,0
340,0
338,0
335,0
333,0
330,0
328,0
325,0

2,5 NW
2,1
2,3
10
2,5
o'7
,t
1,5
2,8 W
3,0 NW

6,4
6,4
6,8
6,9
7,0
7,0
7,0
7,1
7'
'7n

2b
26
26
57
DI
57
ot
41
23
10

T a6 nuua 4
Ax_oua,nuu pe$parqnx B ceKrope 0o<a<40o

Haqaro: 0h30n (n:92). Koneu: 3h50m

IIAp I t, .C | 8, vu pr.cr.
tl

dT
dh CHra n HanpaB-

,eHIe aeTpa

8t,5
82,0
82,5
83.0

84,0

745,3
745,6
745,6
745,8
745,8
745,8
745,5
745,8
746,0
746.0

+0,t 18
0,118
0,126
0,157
0,r s9
0,r89
0,127
0,094
0,090
0,081

0,5'
8,0

13,0
20,0
22,0
25,0
30,0
32,0
35,0
40,0

6,3
6,3
6,4
6,3
5,9
c,v
5,5
5.3
5,2
5.2

2$ ttw
2,A
2,3
3,0,,
2,1 WNW
1,9 sw
2,0 w
1,8 sw
2,tw

Kax ilseecrno, noAo6Hoe noBeAerr{e aHoMaJrHfi pedpaxuurr. Bbr_
IreHHbrx orHocnrelblg r?giiq plepaxrrun nAO [6i, B rrrrrepa-panee He orMeqarocr. Ho n paeoie [g] onucnaaercfi -noxox(ee
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qBJJCHI'IC, HA6JIIOAABIIIECCff IIPN }TCCJICAOBAHHqX AHOMATHft PCQPAK'
ur{H orHocureJlbHo raSrHIr peQpaxuuu fapQunxear [8] r cerepnux
rxr{porax 1q=7L" 1/), s roM xe AI{arIa3oHe seHHrublx paccrornnfi.
flpuneAeu Anff cpaBHeHllfl aHoMa.nuu peQpaKIrIIH, noryrleHHble B

pa6ore [9]:
' z 81o 82" 83' 84" 85" E6o

Ap +29" +38" +33" +19" +ll" +16"

flepeiilenr rerepb K AeraJIbHoMy I{3yqeHHIo aHoMaJIIrfi pe$par-
rIUH Ha oAHI{X LI TeX )Ke 3eHHTHbIX paccTogHHtx, HO OIIpeAeJIeHHbIX

B pa3rnrrHblx no a3uMyry ceKropax ue6ecsofi. cQepu. Als aroro
o6ilasyeu pa3Hocrl{ eHaqeHuft asouannft peQpaxuutl ro pa3HbIM

cekropau, korur6uHupys ua6.npAeul'Iff B pa3JIHuHbIX ceKropax tto Bo3-

MOX(HOCTH CI.IMMeTpHqHO oTHOCHTeJIbHO OCHOBHbIX JIHHI{I',I I',I TOqeK

He6ecsoft cQepu. llo.nyuur,t:
I. flo na6.nIoAeHI.IflM no pa3Hble cropoHbl or MepI'IAIiaHa.
A. B toxuoft qacru cQepu:
z 81,5" 82o 82,5" 83o 83,5" 84o 84,5" 85" 85,5" 86"

Pa-Pv +4,3' _l,O' +1,O" +2,1' +2,6" -0,4' '+2,4" +0'4" -5'9o -l'0"
6. B cenepsoft qacrtt cQePn:

z 84,5o tJSo 85,5" 86o 86,5'

Pr- ?v +29,9" +26,3" +24'l' +23'7" +27'0"

IIo na6;ItoAeHI.IffM no pa3Hble cropoHbl or l-ro BeprI{KaJIa.
B socroqHoft '{acrr cSePu:

z 84,5o 85o 85,5" 86o 86,5'

P,a,,- Ps +29,6" +8,9" +11,8" +16'4" +15'6"

b. B sana,qnofi qacrn cQepn:
z 81,5' 82o 82,5o 83" 83,5" 84o

Pp - Ps- 6,7" -7,6" -8'1" -ll'3o 72'0" -9'7'
z 84,5o 85" 85,5o 86o 86,5'

Pry- Ps +2'1" -17'O' -18'2" -8'3" -12'2'

B. BcQepeBIled'IoM:
z 84,5o 85o 85,5" 86o 86,5'

p.rr - ps +15,8" -'4,0" -3,2" *4,1" +2'3"

IIL llo Ha6JIIoAeHI'IflM rlo pa3HbIe cropoHbl or seHI'Ira.
A. B uanpaBJIeHI'Iu NV/-SE:
z 81,5" 82o 82,5" 83o 83.5' 84o 84,5o 85o 85,5' 86'

PNn/-PsE -11,0" -6,3" -9'1" -13'4' -14'6" -g'3" -0'3' -17'4" -12'3" -7'3'
E. B HarpaBJIeHIru NE-SV(:

z 84,5o 85o 85,5' 86o 86'6"

P1y6 - 951y -{-32,0" 9'3" +5'9" +15'4' +14'8"
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IIpureAeu Aflf cpaBHeHHl 3HaqeHI{x cpeAHeKBaAparHqecKHX
orun6ox onpeAeJreHl.Ia peQpaxunu no LI3MepeHHbIM 3eHflrHbIM pac-
croflHHflM Co.rsqa [4] u JIyHu *:

CoJ'lue

z 80" 85"
mp +2,0" +2,5"

* Oqesxa roquocrn onpeAeJIeHHt peQpaxuuu
ll$lta no lpopruyrau, BbrBeAeHHbrM no aHaJIofuE c

ConocrasreHHe [oryrlenHblx pasnocreft acrpoHoMuqecxofi pe-
Qparquu co 3Haqeur.rflMH norperusocreft ee onpeAeneHufl no3BoJrrer
cAeJrarb cJreAylouHe BbIBOAbI:

l. B roxsori qacru cQepu acllMMerpHn pe$paruun orHocareJlbHo
MepuAHaHa Mecra ua6.noAeuun ue o6HapyxeHa (pasnocru pe$pax-
rlHr.r no Berriqr.rHe Jre)KaT B npeAetax ourH6ox ee olpeAeJrenHr).
Ananornqsuft sHsoA cJreAyer v AIts acxMMerpr{u peQpaxqnu orHo-
cHTeJrbHo l-ro neprHxaila Tto ycpeAHenHbrM 3HaqeHuflrvr pasuocreii
peQpaKqun AJrs ceBepHofi u roxsoft qacrefi cQepbl. Hcr.nrcqenueu
gBJlflercfl 3eHHTHoe paccroqHne 84,5o, rAe acHMMerpuf Aocrnra-
er 16".

2. B cenepuoft qacrH cSepu acuMMerpllr peQpaxulin orHocu-
TeJrbHo Mepr.IA[aHa HaAexHo ycranoBJreHa D,Irs 84,5"{z(86,5'. Ee
cpeAHsfl BeJrr.{rruHa B groM AHa[a3oHe paBHa npuMepHo 25"0 npnuevt
pe$paxqux K BocroKy or MepHAHaHa oKa3blBaercs 6oalute, ueu
K 3aIIaA)r.

3. Acnur,lerpur pe$paxuun ornocureJrbHo l-ro oeprnxaJla B Boc-
roquofi qacru cQepu Aocrr.Iraer B cpeAHeM 16", a B 3anaAHoM -10", npuveM B BocroqHoft .racru cQepu peQpaxuun K ceBepy or
l-ro neptlrxa;ra 6orrure, a B 3anaAHoM - MeHbIue, rIeM coorBer-
clByro[r,He 3HaqeHnfl pe$paxuull K Iory or l-ro BeprHKaJIa.

4. Acnuirrerpnr peSpax[I.IH ornocHreJlbHo 3eHlira Mecra na6rrc-
AeHr.rfl B HanpaBJreHIirIX NVZ-SE u NE-SV( raKx(e Aocrnraer
gHAqHMbrx, B cp aBHeHHH c norpeluHocrrMH orrpeAeJIeHI.Ir peQp axuul'1,
BeJTHqHH: B cpeAHeM 10" u 15" coorBercrBesso. 3saxn pasuoctefi
peQparuuu no yKa3aHHbIM HanpaBJIeHIiflM cBHAereJIbcrByIor o roM,
,tro peQpaxuws NE 6o,tlme, a sa NV MeHbIue, uer'a peQpaxuufl Ha

SW n SE coorBercrBeHHo.
5. flo BceM pflAaM pasnocrell peQpaxuralr npocnexl'IBae'rcq o6-

ulaq reHAeHIrHs Bo3pacranl.Ir BeJIHqHHbI acI{MMerpI{Ir peQparunu
D AaHHOM CeKTOpe IIpH yBeIHTIeHHI{ 3eHHTHO|O paCCTOflHHq-

Tarnu o6pasou, [oJryqenHble pe3ynbrarbl cBllAereJlbcrBylor o
ToM, rrro n pea.irruofi aruoc$epe BeJIHqIIHa acrpoHoMilqecxorl pe-
t[paxqur.r 3aBIrcItT He roJIbKo or 3eHHrHofo paccrotltlls ua6.nrcAae-
Moro o6rexra, Ho H or a3I.IMyra HanpaBJIeHHfl, B KoropoM ou sa6.n0-
Aaercfl. 3aeucnr,{ocrb BeJII,IqHHU peQpaxuul'I or a3aMyra AJIn Mecra,
r/le npoBoALIJICfl 3Kc[epHMeHT, MbI IIpeAcraBHtH rpaQIrqecKII
(prrc. 2) rro AaHHbIM AJIfl Al{aflasoHa seHIirHbIX paccroqsuit 84"12{-
(87o, rax sau6o.lee [peAcraBLITeJIbHoto no rll,tcny ua6.nroAesuft.

no ua6arcaenuqM JIvlrbI BHnoJI-
tpoprrrynaun a pa6ori [4].

JlyHa

z 80o 85o

mp +2,0" +2,1"
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Kax Hg.secrHo [7J, ocHonHbrMr.r MeroAaMIr onpeAeneHufl Koop-
.AHHar [yHKToB H asHMyroB HanpaBJreHxft, npuuenReMbrMlr B reoAe-
gu.recroft acrpoHoMltl{, flBJrflrorcfl uapHble, To ecrb MeroAbI, ocno.
BaHHbIe na Ha6.npAeHl{flx rrap 3Be3A Ha coorBercrBenHblx Bblcorax
uilv a3wMyrax, pacnonoxeHHbfx cHMMerpI{qHo orHocr{TeJlbHo MepH-
Avrara Hiln 1-ro Beprr.rKa.rra. llpu eroiu B ocHoBe reopuu erux
MeroAoB Jrexr.rr KJraccnqecKoe [oJrox(eHue o cHMMerpuu peQpaxqun
orHocureJrbHo seHHTa uo .nrc6uu HanpaBJreHuqr\.{ ue6ecHoft cQepu.

. Puc. 2. I,Isuepenue anouaasfi p_etlparuun B 3aBficguocrg
or a3r{Myra na6r0[euuq.

Hapyuenue cuMMerpr.ru peQpaxuHlr o6yc.nonur [osBJteHr,re norpeil-
nocreft B onpeAeJrfeMbrx KoopALIHarax Lr a3nMyrax, Koropbre, B 3a-
'BI{CHMOCTI{ OT AJII{TeJIbHOCTH !3TOIO tBJIeHI.Ig, MOtyT HocLITb KaK Cny-'vaiiHuft, TaK H, qro 5o.nee onacno, cr{creMarnqecruir xapaKTep.

B garuux Hcc,'reAoBaHvflx AJrfl HaAexnofo ycraHoBJIeHHs. HailH-
rrufl saBucr{Mocru acrpoHoMnqecKofi peQpaKrIHu or a3raMyra HarrpaB-
-ileurfl, c noMorrlbro KJraccnqecKoro MeroAa olpeAeJreH[a peQparqun
IIo u3MepeHHbrM SeHHTHbrM paccroflHHfiM cBerHJr MbI ofpaHHqHJrHcb
6rrsropnsoHrnoft soHor? -Bl"(z(87". B ro 1xe BpeMrr r.r3BecrHo,
qro B feoAe3r{qecroft acrpoHoMHH AorrycKaercg sa6nrcAenne 3Be3A
Ha 3eHHTHbrx paccrorrHlrflx, He rrpeBbrrxarcnrnx 60-70o. Oueau4Ho,
B 3oHe 2160-7A" cJreAyer o)KHAarb 6o.nee crJralxeHHbrft xapar<rep
acnMMerpl{n pe$paxqnu. Aclrruuerpna pe$paKquu 3Aecb 6yAer rua-
.riofi no Be.rrHqHHe (nopa4ra ouu6ox oilpeAer'reHr.rx peQparqrav Kilac-
'cl{qecKr.rM uero4orvr), }r 3aBrrcuMocTb ee oT a3r.rMyTa 6yaer MeHee
nupaxeuHor?. A,rg lrccneAoBaHurr acliMMerpun peQparuun B 3oHe
z<60-70" KJraccuqecKuft naeroA onpeAeJreHr.rx peQpaxullu craHer
HenpHroAHbIIr,t. lloero*ry cJreAyeT s oroft 3oHe rrpLIMeHqTb caMH [ap-
Hble MeroAbr reoAegnqecxoft acrpoHoMnu, Koropbre, no cJroBaM
A. B. Masaeea [5], <...npeAcraBJrflror rrod'rHylo Bo3MoxHocrb A!'Ifl
H3yqeHr.rfl ToHKrrx acTpoHoMr.rqecKHx BonpocoB, cBfl3aHHblx c acTpo-
nouuqecxofi peQpaxuueft >.
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