PECIYBJIMKAHCKYP MEXBELOMCTBEHHBIF HAYYHO-TEXHHYECKHUF CBOPHUK
1972 Feonesus Kaprorpadus u aspodboTrochreMKa Brinyck 15

VIK 528.282
B. B. KHPHYYK

Ob OJHOVi OCOBEHHOCTH ONPELEJIEHUM
ACTPOHOMHUYECKOHM PE®PAKUMHU MO HABJIOIAEHHUHAM
COJIHLA

Kak usBecTHO, ompeneneHne MEACTBHTENbHBIX 3HAUEHHH aCTPOHOMHYE-
CKOH pedpakuuy CBOAMTCA K ONpENENEHHIO IBYX S3EHHTHHIX paccTOsHHMA
CBETRWJIa — H3MEPEHHOr0 M BBIYHCJEHHOro (TeopeTHyeckoro). ITosTomy

p= ZTBO})—ZHBMGD.- ( 1 )

Teopernueckoe 3eHHTHOE DACCTOSIHHE CBETHJA siBJsieTcs (QYHKIHeH ero
YacoBOro yrJa
cos Z=sin ¢ - sin §+cos ¢ - cos & - cos {, (2)

rne t=T+u—aq.

ITpn mccienoBaHHAX aHOMAJHil acTPOHOMHYECKOH peppakiui Ha Ma-
JbIX BblcoTax (2; 1; 0°) mauGosee yooGHBIM 06'BEKTOM HaGJ/IIOAEHHH SBJSETCS
Counlle, HO3TOMY 4acoBOH Yros mpeactaBuM (GopMyJioi

to=T+ u+ (Tg+ h-v), (3)

raie (T +h-v) — ypaBHeHHe BpeMeHH B MOMeHT HabJomenus [1].

ITockoabky BuauMbli auamerp CosHIA coCTaBJsieT 0K0JO 32/, TO MOXK-
HO NOJyyaTb ABa 3HAUEHHS aCTPOHOMHUYECKOH pedpaxuuu a8 Kaxkaoro
BLIOPaHHOrO 3eHHTHOro paccrosuus (88; 89; 90°) mo HabmiogeHusM Opo-
XOXKeHHII HHMKHEro M BepxHero kpaeB aucka CoJsHIa uepe3 8TH BBHICOTHI.
ITpu 3TOM, Kazasoch Gbl, Mbl JOJIKHLI GbIIH OBl MOJNyYaTh HAECHTHUYHLIE 3HA-
YeHHs] acTPOHOMHUECKOH pedpakuuu (mpennojaraercs, 4To B Pe3yJbTaThl
H3MepeHHM M BBLIYMCJIEHHH BBeleHbl BCe HEOOXOAMMEBIE IONPABKH: 34 MECTO
3eHHTA, 3a cyTouHblil mapaJjnake Connna, 3a paguyc Coanna). Oxnako, Kak
nokasano B [2], mpu (GuKcauuu BpeMeHH NPOXOKIEHHH HUIKHErO M BepXHe-
ro kpaeB aucka CogHlla JHyHAs omuGKa HabGaI0naTess] MEHseT CBOH 3HAK,
OCTaBasICh MOCTOSIHHOH IO aOCOJIIOTHON BeJHUYHHE.

O6o3nayuM HM3MepeHHble MOMEHTHl HPOXOXKIEHHH HHIKHErO M BEPXHEro
kpaeB nucka Connuna yepe3 OOIIHIl aJbMYyKaHTapaT COOTBETCTBEHHO Tg

Te (nvere Coanue naGuaionaeTcs Ha 3amajne). Torma HWCTHHHbIE MOMEHTH
npoxoxaenuit 6yayr takue [2]:

To = T+ |3T1; 2
To = T — |3T|,
rae |8T| — aGcomoTHas BenHyMHA JIMYHOH OMIKMOKH, ONpejessieMasi Mo

METOJHKE, H3JI0XKeHHO! B [2].

B mamux uccnenoBaHnsx {2] 6bl10 MOKa3aHO, YTO HMCTHHHBIH MOMEHT
npoxoxXJeHnd HUKHero Kpas aucka CoJHIa Bcerja MeHblle H3MePEHHOTO,
a HCTHHHBIH MOMEHT INIPOXOXKJEeHHIl BepxHero kpasi nucka CoJHIA Bceraa
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' Goablue M3MEPEHHOro Ha BeJHuHHY JHYHON omubku nabmionatens. Takoe
Je, OUeBHIHO, BJMSIHHE JIHUHON OmWHOKM Halbmogartessi ¥ HA BBIYHCJAEHHE
gacoBrix yraoB CosHua B 060HX Caydasx:

to=T5+u+ (To-+h-v) +|8T|= t'@+tBTl;‘%

5
to = T+ u+ (To+ h-v) — |3T | =ty — | 3T |, )

)

i

‘rie I U /@ — uyacoBble yrabnl CosiHIA, BBIYHCTEHHBIE COOTBETCTBEHHO IO
' MOMEHTAM IIPOXOXKIEHHH HUXKHEro u BepxHero kpaes aucka Connua.
' 3anumeM ypaBHenus (2) u (3) B BHIE
Ze =15 9)i)
9% = F 1 . | (6)
@=/(fa; 9.

. Torna, npunuMasi Bo BHUMaH#ue (5), AIA MCTHHHBIX 3€HHTHBIX PacCTOsf-
- guii Connua mosyuaeM CJIefyloUlHe PaBeHCTBa:

% = (5 + 13T | )i ol3)
Zo=flto—15T1); ol

Pasnaras (7) B ps H OrpPaHHYHBASICh TEPBBIMH YJIEHAMH pasJOXKeHHS,

‘naxonnM
Z=f(tg5: 9) +1 (g 9)-18T};
Zo = (ta; @) — I (t; - 131

Tpusumasi Bo BHHManHe (6) M BbIUMTAs H3 BTOPOTO ypaBHeHHs (8)
- niepBoe, 3aMHCLIBAEM

20— Zg= (2o — Zg)—2[' (ty; 9)-|3T . (9)

(7)

(8)

‘ Huxke nokaxeM BHA QYHKUHH [° H HCIONB3YeM NOJYyYEHHOE ypaBHEHHe
| A5 BbIBOJA NONMPABKH B 3HAau€HHe aCTPOHOMHUECKO pedpakuuu. Ilpuse-
. JeHHBIE COOTHOIIEHHS CIpaBe/VIUBbI JIHIIb B C/lydyae, KOrJa 3EHHTHbIE pac-
| CT05HMA BEPXHEro W HHzKHero kpaes jucka CosHua paBHLI APYr APYry B
. MOMEHTH NIPOXOXKAEHHH HMX uepe3 CPeIHIO TOPHU3OHTAJbHYIO HHTb HHCTDY-
- MeHTa.

B mamux HccaegoBaHHAX, NpoBeneHHbX B 1967—1968 rr., nabaioneHue
- CoJlHlla 0CYIIECTBJSIIOCH 110 caenylollell metoanke. Ha BeptukanbHOM Kpyre
~ HHCTPYMEHTAa yCTaHaABJIHBAJM OTCYET, PaBHBII BHIOPAHHOMY 3€HHTHOMY pac-
* crosnnio (88; 89; 90°), dbuKCHpPOBAJH MOMEHT MPOXOXIEHHA HUIKHEro Kpas
aucka CosHla ¥ TOYHO OTCUMTBHIBAJIH BePTHKAJbHBI Kpyr. 3ateM TpyOy ne-
| peBOJWJM uepe3 3€HHT, CHOBAa Ha BEPTHKAJIbHOM Kpyre YCTaHaBJIHBAJH
~ 0TCYET, COOTBETCTBYIOIIHE TOMY K€ 3eHHTHOMY PacCTOSIHHIO, H IPOH3BOJHJIH
| asanoruuHoe HaOJIOfEHHMe NPOXOXKJIEHHS Tellepb yKe BepXHero Kpas HHCKa
~ Comuua. [Ipn Takoii MeTOIHKe, eCTECTBEHHO, He yIaBaJoCh BbIAEpXkaTh al-
~ COMIOTHO TOUHOTO PaBEHCTBa APYT APYTY 3€HHUTHBIX PACCTOSHHH, MOCKOJBKY
. OpH YCTAHOBKE OTCYETOB He yuHThIBaJoCh MecTo 3eHuTa. Ho, xak noxasaza
- NIpakTHKa HaOMIONeHuH, 0ObIYHO TOYHOCTb YCTAHOBOK TPyOLl Ha TpefyeMoe
" "3EHHTHOE PACCTOSIHHE IPH DPA3HBIX NOJNOXKEHHAX BEPTHKAJbHOTO Kpyra Xa-
! pakrepusyercst Besnunnoii 0,5, To ecTb

- Tae Z'é — H3MEpPEHHOe 3€HHTHOE PpPACCTOSTHHE COOTBETCTBYIOLIEro Kpas
- mucka Conua.



Hamepenne 3eHHTHHIX paccTtosiHui CoJHLIA NPOH3BOIMJIOCH ¢ MOMOLILIO
ontuyeckoro teoponuta OT-02, a ¢uxcanus BpeMeHH NPOXOKIEHHII Kpaes
aucka CosHIla yepe3 CPeIHIOI TOPH3OHTAJBHYIO HHTb HHCTPYMEHTA OCy-
IIECTBJISAACH C MOMOLIBIO CPeJHEer0 MOPCKOro XpOHOMETpa CIOCOG0M «IjIa3—
yXO».

Torga c yuerom (10) cooTHolIeHHe MeKAYy HCTHHHBIMH (TE€OPETHUYECKH-
MH) M H3MEDeHHbIMH 3eHHTHBIMH paccTOsiHHsIMH COJIHIIA JOJIZKHO YIOBJET-
BODSITb PaBEHCTBY

Zo—Z7Z5=20—Z+ %, (11)
rae 6p — nupdepennransbHoe H3MeHeHHe aCTPOHOMHYECKOH pedpaKuuu NMpH
H3MEHEHHH 3€HHTHOTO PACCTOSIHUS HA BeNHUHHY Z@ — AR

[Moncrasasis (11) B (9) u mpousBoxst mpoCThe Mpeo6pasoBaHUA C yue-
ToM (1), mosyuaem

P — P = 2" (ig: @)+ |3T | — 2p, (12)
HJIH, YYHTHIBAS, YTO NPOU3BOAHAS OT COS Z MO { UMeeT BHJ
f' (te; ) = 15cos @-sin A, (13)
H 0003Hauas
30 cos @-sin A- |8T| =6Z, (14)

OKOHYaTeJbHO HAaXOAHuUM
pQ——pézr)Z—?p. (15)

PasencrBo (15) moxasbiBaer, uTo 3HaueHHSA aCTPOHOMHYECKOI pedpak-
IIMH, TOJy4YeHHBle IO HaOJIONeHHAM MHPOXOMKAEHHII BEPXHEr0o M HHIKHEro
kpaep aucka Cosnua uepes oOIHIT aAbMYKAHTApPaT, OTJIHYAIOTCA MEXKIY
co060oii Ha aJaredpaMiecKylo PasHOCTb MeXKIY BeJHYHHOH 8Z, 06YCJIOBJICHHON
H3MeHEeHHEeM JMYHOH OIHOKH HaOJMIomaTessi, ¥ BEeAUUYHHOH, BLIBBAHHOH He-
paBeHCTBOM 3E€HHTHBIX PacCTOAHMi npu HabaogeHusx CosHLA NMPH Pa3HBIX
Kpyrax HHCTpPYMeHTa.

J1si moxTBep KAEHHST HAIUHX BLIBOJOB CJEAOBAJO CPaBHUTh (haKTHue-
CKHE SHAYCHHS P, — P MOMYHEHHDIE U3 HaOJIOEeHHUI, CO 3HAUCHUSIMHU o

npeABLIYHCAEHHBIMU 110 hopmyne (15).

[lporpamma HaGuiomenuil Gbla COCTAaBJI€HA TakiM OGPA30M, UTOOBI
00ecneyuTh MOJyueHHe BCeX AAHHBIX, HEOOXOAUMBIX MJisi BTOTO CPaBHEHHS.
Kaxneiit enp NPOM3BOAHIIN CHeLYIOLIHe H3MepeHusi: 1) ompemessin Bpems
M0 NpPUEMY PHTMHYECKHX CHIHAJIOB, a TaKiKe 2) BpeMsl [0 3€HHTHHIM pac-
crosinuaM CoJHIA [J19 HAXOXKAEHHS JHYHOH omrubku HaGmonatens; 3) pac-
CUHTHIBAJY BpeMs IO IpPHEMYy pPHTMHUYECKHX CHTHaJOB; 4) Haba01alHn
npoxnxknaenue Kpae jaucka Cosnua uepes asnbMmMykantapate 88; 89; 90°
5) B 3aKJI0ueHHe ONpPENE/ISIH BPEMSI [0 MPHEMY PUTMHUECKHX CHTHAJOB.

Huxe B Tabauue mpuBemeHBI A/ CpPaBHEHHS] (AKTHUECKHE M ITIPE/BbI-
YHUCJICHHbIE 3HAUEHHUS Po —Pg: B ra6auune naner 3uavenus 267, Kotopwie

ONPENeNSINCh KaK PAasHOCTb MEXKIy 3HAaYeHHsAMU IIONIPABOK XPOHOMETpa,
MOJyYeHHbIX 110 HAOJMIOAEHHAM KacaHus KpaeB mucka COJIHIA C HHUTBIO IO H
nocJie IIPOXOXK/AEHHSI €ro LUeHTpa 4epe3 Hee, UTO COOTBETCTBYET, KaK IOKa3a-
HO B [2], yIBOeHHOIl JinuHOl OmIHOKe HAGaI0LaTe N s.

Ananusupys JaHHBle, NOMEIEHHble B TabJHie, MOKHO CIEJaTb CJe-
JYIOUIHe BBIBOBI.

a) Ilns senuTHbIX paccTosHuil 88 u 89° 3KCHEpHMEHTaJbHO MOATBEp-
XKJaeTcs 3aK/II0YEHHEe O CHCTEMAaTHYeCKOM PaCXOXKAEHHH MEXAY 3HAUYCHHAMH
aCTPOHOMHUYECKOH pedpakiuM, NOTYUYEHHBIMH IO HAOJIOIEHHSIM MPOXOKIe-
HU{ BEPXHETO M HHKHero Kpaen Aucka CoJHIa uepe3 KaxKIblil M3 BLIOpaH-
HLIX AJbMYKaHTapaToB, COYC/JIOBJIEHHOM H3MEHEHHEM JIMYHOH OUIHOKH Ha-
Guozaress.

29



6) Has stux paccrosiumii cpenHee apu(MeTHUYeCKOe 3HAUYEHHE acTpo-
HOMHYeCKOH pedpakUuH M3 HAGJIONEHHH BepXHEro W HHKHEro KpaeB IHCKA
CoJIHIa HE 3aBUCHT OT JHYHOU OUIHOKH HAGJIIOLATEIS.

darkTHYeCKHE H npexBbiYHC/IeHHbBIC 3HAYEeHHSs P@ — 0=

®
Z — 88° Z — 89° Z — 90°
= = -2 £ = £
o (o] o] o) Jo o]
| | ! | | |
e S Jo! @ = o] ol - o]
e o~ o= e ] & e P S
1
916" | 2308 22,07 148”7 | 2,30 16,7" 370" | 2,305 | 294"
%0 | 3.42 28,0 148 | 342 39.8 —- 88 | 342 20,4
105 | 145 105 193 | 1,45 15,7 277 | 145 17.0
87 | 142 9.9 167 | 1.42 17.0 L1137 1| “142 15.0
107 | 182 122 29.3 | 160 24,0 41,9 | 1.82 20,0
39 | 152 10,0 200 | 1.82 17.0 476 | 165 226
141 | 165 13.8 204 | 1,52 925.3 373 | 198 252
—03 | 038 1.0 101 |198 | 115 —111 | 038 8.0
957 | 225 20,0 167 |295 | 188 255 | 118 39
901 | 118 115 | 66 |118| 102
123 |12 123 | 215 125 | 160 | !

Cpennee 3HaueHHE

123" | 1758 | 14374207 | 20,87 | 1,848 1807130 |

B) Ecii mo MeTeopoJIOrHYeCKHM YCJAOBHSIM yAaeTcs OTHAGMIOAATDH
| IPOXOKleHHe uepe3 BLIOPAHHBIH aJbMyKaHTapaT TOJBKO OJHOLO H3 KDaeB
- pucka CosiHL@, TO B 3HaUeHHE ACTPOHOMMUYECKOI pedpakiuH, BBIYHCAEHHOE
N0 3TOMy HAOJIOJEHHIO, JUISl 3€HHTHHIX paccrosiHuit 88 u 89° meo6x0aMMO
' BBECTH IONPABKY 110 OJHOH H3 OpPMY.JI:

1 N
Po + EOZ = Po;
(16)

|
ol 87 = 0p-

r) dus senutHbix paccrosiauit 90° dhaxkTHuecKHe 3HAUEHHS BeJHUHH
PQ_P(T) 3HAYUTEJNbHO OTJIMYAIOTCS OT NPEABBIYHCAEHHBIX H HX pacHpenee-

| HEe 10 BeJqMYHHE U 3HAKY HOCHT B LEJOM CJAy4YalHEIl XapakTep. DTO CBUIe-
- TEIBCTBYET O TOM, YTO HPEBAJMPYIOIULYI0O POJb B 3TOM Cjydae HIrPaioT ApY-
THE HCTOYHHKH OIIHOOK CJAydyallHOrO XapakTepa (IJIOXHE VCJIOBHS BHIMMOCTH
B TOpH30HTe, ped)pakiMOHHbIE HCKaKeHHs BuaumMoro nucka CoJHua, oT-
cyTcTBHe yeTKuX rpanul aucka CosHua u Apyrue). BenencrBue sTOro oju-
HOuHble HaOJIOJ€HHS OJHOro u3 KpaeB jaucka CoJaHua st ONpeneseHHs
~ acTpoHOMHueckod pedpakuuu Ha 31Ol BblcoTe (h=0°) He MoryT OBITb
' HCIONb30BAHBI, TaK KaK BBeJeHMEe IONPAaBKH 3a JHYHYIO OIIHOKY HabJio-
- JlaTeis TepsieT CMBIC H3-3a Pe3KOro KoseGaHHsl COOCTBEHHON ee BeJHUHMEI,
. BHIBBIBAEMOTO yXyauIeHHeM ycaoBuii Hab/mopxeHuii ConHoa B TOPH3OHTE.
B sak/ioueHHe OTMETHM TaKHe OCHOBHBIE MOJIOXKEHHSI.
1. DkcmepuMeHTaNbHO BBISIBJEHHOE CHCTEMATHUECKOE pPaCXOXKJIEHHEe
- MeXJy BeJHYMHAMH acTPOHOMHYECKOH pedpakuuu Buia (15) moaTBepkaaet
~ Cllenanubli paHee BHIBOX 00 M3MEHEHMH JIMUHOH OWIHOKH HAGMIONATE]s [PH
- HabmoJeHusx NMPOXOXKIEHHI BEPXHEro M HHXKHero Kpaes aucka CosHia.
‘ 2. Xopomasi COrMIaCOBAaHHOCTb AMIHPHYECKHX M IPEABbIYUCIEHHBIX
© SHAYEHUIl BE/HUHH pg — P ANA Z<89° montBepK/aaeT NPaBHJIbHOCTb TEO-

- petHyeckoro BriBoga Gopmyibl (15).
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3. Kaxnoe nabuaiogenue ogHoro u3 kpaeB nucka CosHIla MOXKeT OLITh
HCIIOJIb30BAHO JJISI CAMOCTOSITEJBHOTO BHIBOZA aCTPOHOMHUYECKOH pedpakiliu
AJis JaHHOTO 3€HHTHOTO paccrosHus (Z<<89°) mocse BBeIeHHS B KOHEUHBIH
pesyJ/bTat nonpaBku 8Z no ¢opmyaam (16). dTo sHaunTeNBHO YBEJMYHBAET
IPOH3BOAHTENBHOCTh PAGOTH N0 HA6OPY MCXOAHBIX JAHHBIX IJISI HCCJIeNOBa-
HUH pedpakKIHOHHBIX AHOMAa/JHi Ha MaJblX BBICOTAX N0 HaO6JJIOLEHHAM
CouaHna.

4. Cayyalinblii Xapakrtep pachnpejieseHHss SMIHPUYECKHX 3HAaueHHH Be-
MHUHH Py —Pes TIPH na6aonenusx Cosanna B ropusonrte (Z=90°) cBuzeTesb-

CTBYeT O HaJIHYHM NPHYMH CJIyuYalHOro Xapakrepa, HCKaxKaloUIUX pe3yJb-
TaTHl ompejneseHHNl pedpakUHH HA 3TOM 3€HHTHOM paccTosnuu, [li1a yse-
JHUEHHS HAJEXHOCTH onpeneneHHs: pedpakiuu B 3TOM c/aydyae HeOOXOAHMO
MCIIOJIb30BATh TOJbKC NapHbIe HAGMIONEHHS NMPOXOXKIEHHH BEPXHEro M HHXK-
Hero kpaeB nucka CoaHua yepe3 o61IHI aJlbMyKaHTapar.
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